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IMACIIOPT

®OHJIA OIIEHOYHBIX CPEJICTB ITO YUEBHOI IUCIUTIIIMHE

MATEMATHUKA
No KonTponupyemsbie pa3aens Kon koHTponupyemoit HaumenoBanue
n/m (TEMBbI) TUCIUILITUHBI KOMIICTCHIIUY (MJTU €€ YaCTH) OIICHOYHBIX CPEJICTB
Konnoxsuym
1. Jluneitnas anreOpa OIIK-1, OIIK-8 KoHnTtponbsHas pabota
OKk3ameH
N Konnoksuym
DJIeMEHTHI BEKTOPHOU aJ- y
2. reGPbI OIIK-1, OIIK-8 Konrtponbnas pabota
p OK3ameH
KonnokBuym
AHanuTHYecKas TeoOMeT- Y
3. st OIIK-1, OIIK-8 Konrtponbnas pabota
P DK3aMeH
KonnokBuym
BBenenue B mareMaTuue- Y
4. CKHi AHATH3 OIIK-1, OIIK-8 Konrtponbnas pabota
DK3aMeH
JuddepeHipaibHOe He- KonnokBuym
5. gucieHne (PyHKITHI OqHOM OIIK-1, OIIK-8 KonTtponbsHas pabota
epeMEHHOM DK3aMeH
Konnoxsuym
DYHKIIMU HECKOJIBKUX TIe-
6. C}I:/ICHL:{BIX OIIK-1, OIIK-8 KonTtponbsHas pabota
P Ox3ameH
Konnoksuym
HuTterpanbHOe ncuucie- y
7. e OIIK-1, OIIK-8 Konrtponbnas pabota
OK3ameH
KonnokBuym
g hepeHraIHLHBIC
8. A a(g(iegnﬂu OIIK-1, OIIK-8 Konrtponbnas pabota
yp DK3aMeH
KonnokBuym
9. Psipt OIIK-1, OIIK-8 KonTtponbsHas pabota
DK3aMeH
OCHOBEHI TEOpUU BEPOSATHO- Komnmoxsuym
10. | creit m MaTeMaTHYECKOU OIIK-1, OIIK-8 KonTtponbsHas pabota
CTaTHCTHUKH OKk3ameH
HNEPEYEHDb OLIEHOYHBIX CPEJACTB
HauMenoBanue IIpencraBiienune
Ne Kparkas xapaktepucrnka
OLICHOYHOI'0 OLICHOYHOI'0 CpecTBA B
n/n OLIEHOYHOI0 CpeACTBAa
cpelacTBa donge
CpencTBo KOHTPOJISI YCBOEHUS y4eOHOTO MaTepualia Bompocsr
TEMBI, pa3/ieia Wik pa3AciioB JUCIHUILIUHBI, OpraHu-
1 | Konnokeuym 1o TeMaM/paszenam
30BaHHOE KaK yueOHOE 3aHSATHE B BHJIE COOECeIoBa-
HUS TIPETIOJIaBATENS C 00YUYAFOIIUMUCS. AUCIIITITHHEL
CpencTBo MPOBEPKU YMEHUH MPUMEHSThH IOYYCH-
Konmponvnas el POBEPIH y P y KommiekT KOHTpOJIbHBIX
2 6 HBI€ 3HAHUS U PEIICHNS 33/1a4 ONpeeNIeHHOTO TH- -
pavoma na 1o TeMe WX pasJieny yu4eOHON TUCIUIUTHHBL. 3a/laHuK O BaApHAHTAM
CpencTBO TPOBEPKH 3HAHMIA, YMEHWH, BIIAICHWM, TIPH- Komrurexr sx3amenaty-
3 | Ok3zamen OHHBIX OMJICTOB
00peTEHHBIX 00YJAIOIIMCS B TCUCHHE CEMECTPa.




MEPBbII CEMECTP
BOITPOCHI ]IS COBECE/IOBAHMSI (TEKYII[UA KOHTPO.Ib)

Pa3nen: «JInneiinas aaredpa, 3JieMeHThI BEKTOPHOI0 AaHAJIN3a, aHAJINTHYECKAsl TeOMeTPHsD)

10.

11.

Onpenenurenu 2-ro u 3-To MOPSIAKOB. ANredpandecKue TOMOJTHEHUS 1 MUHOPHI.

[onsarue 06 onpexnenuresne n-ro nopsiika. OCHOBHBIE CBOMCTBA OINpeNeNUTeNeH; UX MpUMe-
HEHHE K BBIYMCIICHUIO ONPEIETUTENEH 1-T0 MOPSIIKa.

Cucremsl nuHeiHbIX ypaBHeHMi. [IpaBuno Kpamepa. OnHopoaHas cucrema.

Martpunel. JletictBust Hag matpurniamu. OOpartHas matpuiia. MaTpudHblid crioco0® perneHus
CUCTEM JIMHENHBIX YPABHEHUM.

Pemenue cucrem nuHeHBIX ypaBHEeHH MeTonoM ["aycca. MccienoBanue cucTeM JTMHEMHBIX
YPaBHEHHUHU.

JlexapToBBI MPAMOYTOJIBHBIE CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH M B IpocTpaHcTBe. [losp-
Hasl CUCTEMA KOOpJUHAT.

Bekrtopsl. JIuneiinble onepanuu Haja BeKTopamu. JIMHEWHO He3aBUCHMMBbIE BEKTOpHI. basuc,
pasznoxxenue mo 6asucy. Ilpoekiun BekTopa Ha ocu koopauHat. Koopaunate! Bektopa. Jmu-
Ha BEKTOpa W HaIPaBJISAIOLINE KOCUHYCHI. Y CJIOBUS KOJUIMHEAPHOCTH BEKTOPOB.

CkansipHO€ NTPOU3BEACHHUE BEKTOPOB U €0 CBOWCTBA. YTOJI MEKIY BEKTOpaMu. Y CIIOBUE TEp-
MEHIUKYJISIPHOCTH JIBYX BEKTOPOB. ME€XaHUUYECKHI CMBICI CKaJISIPHOTO MPOU3BEACHUS.
BekTopHOE 1 cMelaHHOE MPOU3BEAEHUS BEKTOPOB. OCHOBHBIE CBOMCTBA M BBIUMCIIEHHUE Ye-
pe3 onpenenuteny. KoMrmaHapHOCTh TPEX BEKTOpPOB. ['eomeTrprueckue MPUIOKEHUS BEK-
TOPHOT'O ¥ CMELIAHHOTO ITPOU3BEACHUH.

[Ipsamas Ha mmockocTH. Pa3nuyHble BUABI ypaBHEHUM NMPSMOW HA IJIOCKOCTH. YTOJ MEXKIY
NpSMBIMU. Y CIIOBUS NMEPIEHANKYJIIPHOCTH U MAapaJlIeIbHOCTH NMpsAMBIX. PaccrosiHue oT TO4-
KU 70 MPSIMOM.

Kanonuyeckue ypaBHEHHs] KPHUBBIX BTOPOTO IMOPSAIKA: OKPY>KHOCTH, DJUIMIICA, TUIEPOOIIHI,
mapadoJIbI.

YpaBHEHHs IIJIOCKOCTH U IPSMOM B IIPOCTPAHCTBE. YTOJI MEXAY NPAMBIMHA. YTOI MEXAY
NPAMON U TNIOCKOCThIO0. Touka nepeceueHust NpsiMOr U MIOCKOCTH.

Paznen: «BBegeHne B MaTeMaTHYECKHA aHAJIH3»

1.

2.

o

[Mpenen ¢pyukmuu B Touke. [Ipenen pyHkimu Ha 6eckoneyHOCTH. OHOCTOPOHHUE TPEICIBI.
OrpaHnueHHOCTH (DYHKIIMH, HMEIOIIEH Tpeier.

beckoneuHo Oonpmias ¥ OECKOHEYHO Majasi (YHKLIMU M CBA3b MEXAy HUMHU. Paznoxenue
(GYHKIMU, IMEIONIEH TTpeiell, Ha IOCTOSTHHYIO U OECKOHEUHYIO MATYIO.

.0 o0 y
OcHOBHBIE TEOpEMBI O Mpenenax. PackpbiTue HeonpeaeIeHHOCTeN {— u | — | Ilepsslii 3a-
o0

MEYaTeJIbHBIN MPEaCIL.

Uucnoseie nocnenoBaresnbHOCTH. [Ipenen mocnegoBaTenbHOcTH. CyliecTBOBaHUE Mpejaesia
MOHOTOHHOH OI'paHMYEHHOH MocienoBaTenbHoCTH. Yncno e. HarypanbHblie gorapugmesl.
CpaBHeHHE O0CCKOHEUHO MaIbIX. DKBHBAJICHTHBIE OSCKOHEUYHO MaJible. 3aMeHa OECKOHEYHO
MaJIblX SKBUBAJIEHTHBIMU IIPU BBIUYMCIIEHUN IIPEJIETIOB.

HenpepriBHOCTh QyHKIIUM B TOUKe. TOUKM pa3pbiBa PyHKIMU U UX KJIacCUPUKALIKS.
HenpepsiBHOCTH (yHKIIMM Ha oTpe3ke. CBOMCTBA HENMPEPHIBHBIX Ha OTpe3Ke (DyHKIMIA: orpa-
HUYEHHOCTh, CYIIECTBOBAHHWE HAMOOJBIIEr0 W HAUMEHBIIETO0 3HAUYEHUH, CYLIECTBOBAHUE
IIPOMEXKYTOUHBIX 3HAUEHUM.



KpuTepun oueHkm (8 pamxax mexywei ammecmayuu)

Peznamenmom BPC kageopwi «Bvicuias u npukiadnas mamemamuxay npedycmompero 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku paspabomansl, ucxoos us pazoeieHus oa-
7108: 5 bannos 3a oceoeHue meopemuieckux 60npocos OUCYUNIUHbL, 5 6aN108 — 3a 8bINOJHEHUE 00-
MAWHUX 3A0AHULL.

Kpurtepuu o1ieHKH 0TBETOB HAa TeOpeTHYECKHE BOMPOCHI:

— 5 0an10B BbICTABJIsIETCS CTYAEHTY, €CJIM OH M3JI0XKWI COJEp)KaHHEe BOIpoca B o0beMe, Mpey-
CMOTPEHHOM IPOTPaMMOH, IPH 3TOM U3JI0KHI MaTepraj rPaMOTHBIM S3BIKOM, TOUYHO UCIIOJIB3YsI Ma-
TEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEIEIIEHHOM JIOTHYECKOM IOCIIEI0BATENBbHOCTH;

— 4 6aJ1a BBICTABJISIIOTCSI CTYAEHTY, €CJIM IIPU JOCTaTOYHO IOJHOM M I'PaMOTHOM OCBEIIEHUH BO-
poca OH JIOMYCTHJI HeOOJbIINE HETOYHOCTH, HE HCKaXKAIOIINE MAaTEMAaTHUECKOT0 CO/Iep)KaHusl OTBe-
Ta;

— 3 0a/js1a BBICTABJSIIOTCS CTY/IEHTY MPU HEMOJTHOM PAaCKpPBITHUH COAEpKaHMsI BOIpoca (coaepxa-
HUE BOIPOCa U3JI0KEHO (parMeHTapHO, HE BCEr/ia MOCIe0BaTeNbHO), HO MTOKa3aHo o0lee MOHUMa-
HUE BOMPOCa; JOMYIIEHbI OUTMOKH MPU UCTIOIH30BaHUN MAaTEMaTHYECKOW TEPMUHOJIOTHH;

— 2 0aqa moJiy4yaeT CTYyAeHT, IPOJAEMOHCTPUPOBABUIMKM OOpPHIBOUYHbBIE 3HAHMS M JIOMYCTHUBIIHMMA
OLIMOKH B OIpeIeIEHUH MOHATUN U IIPH UCIIOJIB30BAHUU MaTEMaTHUYECKON TEPMUHOJIOTHH.

KOMILJIEKT 3AJAHUH JIJIsI KOHTPOJBbHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)

INEPBAA ATTECTALUA
BMJIET Nel

1. Haiitu npoussenenue Marpun A*B, ecmm: 4 _ 2 3 B= 5 2 .
-5 —4)’ 6 -7
3x,+5x, +Tx; =1,
X, —3x, —9x; =8,
2x,+2x, —3x;=1.

2. Pemuth cucTeMy JUHEWHBIX ypaBHeHUN MeTooM Kpamepa wim ["aycca:

3. Haiitu KoHel BeKTOpa G = {3;-1;2}, eciu ero Hauano B Touke M(I;—1;2).
4. Ynpoctuts sipaenne: (27 — 313)>< (ﬁ +4b )

5. Haiitu yron npu BepuinHe A B TpeyronbHuke ABC, ecnu:
A(0; 3; 1), B(1; 5, -6), C(=5; 2; 1).

BUJIET Ne2
. 1 3
1. Haiitu npousBeaenue marpun A*B, ecnu: e 2 -10 s-l3 o
4 3 5) ‘
2 1

2. Pemmts cuctemy JMHEWHBIX ypaBHeHUH MeToioM Kpamepa unu 'aycca:
2x,+5x, +3x;, =6,
x,—3x, —9x; =8,
2x,+4x, —3x,=9.
Haiitu Havano BekTopa p = {5;12;_ 6}, €CIIU €TO KOHEIL B TOUKE A4 (2;17;8)-
4. VYmpocturte BbIpaXKeHUE: (55 + 313)>< (25 — 5)

Haiitu mmomane tpeyronbanka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).
BUJIET Ne3
1. Haiitu mpowusBenenue marpui; A*B, ecnu:



3 =2 0 =5
A=|1 6 —-1|,B| 3|
2 4 2 7

2. Pemmts cucremy JTMHEWHBIX ypaBHeHUH MeToioM Kpamepa unu T"aycca:

X +x,+x;,=6,
X +x, —x,=10,
3x, +x, +3x;,=12.

3. Haiitu Ha4yano BEKTOPA j = {5;10;— 2}, €CIIU €TI0 KOHEL[ B TOUKE A (2;7;8).
4. VYmupoctute BhIpaXeHUE: (; + B)Z + (5 — E)z
Haiitu yron npu Bepmune B Tpeyronbanka ABC, ecnu: A(5; —3; 4), B(7; 0; 7), C(6; -3; —1)

BUWIET Ne4
1. Haiitn npousBeaenue marpun A*B, ecnu:

o2 2Jfs )

2. PemuTh cucTeMy JIMHEHHBIX ypaBHEHU MeTogoM Kpamepa niu ["aycca:

X +2x, +3x;=5,
X, +3x, +4x;=6;

HaiiTn koHel BeKTOpa g = {1;—1;3}, €CIIH €ro Hayano B Touke M (3;1;2).
4. VIpocTuTe BHIpaKEHHUE: (25 + SB)X (E + 25)
Haiitu 066éM mupamuast ABCD, ecmu:  A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).

BWIET Ne§S
1. Haiitu npousBeaenue marpun A*B, ecnu:
1 52 2 1 0
A= 2 0 3|,B=| 3 -1 2
-3 11 4 5 3

2. Pemmts cuctemy NTMHEWHBIX ypaBHeHUN MmetonoM Kpamepa mnu I'aycca:
2%, —x, +x;=4,
3x +2x, +2x;, =1,
X —2x+x,=2.
HaiiTu KoHel BeKTOpa G = {5;—1;—2}, ecii ero Hauano B Touke M (1;—1;3).
4. VOpocTHTE BEHIPaKEHHUE: (2; - 3;) J+ (32 + l;)- k
Haiitu mmomane tpeyronpauka ABC, ecnu: A(8; 6; —-3), B(2; 2; -1), C(8; 7; -3).

BUWIET Ne6
1. Haiitn npousBeaenue marpun A*B, ecnu:
2 1
I -1 1
A=|3 -3 |,B= .
2 4 3
5 2

2. Pemmts cucremy JMHEWHBIX ypaBHeHUH MeToioM Kpamepa unu T"aycca:
3x, +4x, —3x; =4,
2% =X, +xy;=2,
X +x,—2x,=0.

3. Haiitu Ha4yano BEKTOPA b = {I;2;- 6}, €CJIU €r0 KOHEL B TOUKE A (2;11;6)-

5



. Ynpocrute Bepaxenne: (g+b)xb+(3a—c)xc.
. Haiitu 066&m mupamunst ABCD, ecmu: A(-5; 0; 0), B(-1; —1; —1), C(0; 0; 4), D(-3; -3; 7).

BWIET Ne7
. Haiitu npousBenenue marpun A*B, ecnu:
1 3
=5 1
A=2 2 |,B= .
0 4
3 1

. Pemnts cuctemy nuHeliHbIX ypaBHeHul MetogoM Kpamepa niu ["aycca:

X +2x,+x;,=8,
2% —x,+x;,=3,
2x, 4 3x, —x;=5.

3. Haiitu xoHew BekTOpa G = {4;1;—2}, €ClH ero Ha4auo B Touke M (I;-1;-2).

. YIpoCTUTE BBIPAKECHUE: (25 + E)x (B - 25)
Haiitu mmomane tpeyronpanka ABC, ecnu: A(6; 9;—13), B(9; 10;-11), C(3; 5;-7)



BUJIET Ne 8
1. Haiitu mpowusBenenue marpui; A*B, ecnu:

3 8 6 3 -1 3
A= , B= .
-1 0 1 2 45
2. Pemwuts cuctemy nTMHEMHBIX ypaBHeHHH MmeTonoM Kpamepa nmm Maycca:
2x,—4x, +3x;=1,
X —2x, +4x;=3,
3x, —x, +5x;,=2.
3. HaiiTu Hayao BEKTOPA b ={5;3;- 6}, €CIIU €r0 KOHEL[ B TOUKE A (2;4;8).

VYrpoctute BoIpaxeHue: (55 - E)x (32 + 5)
Haiitu nnomane tpeyronbuuka ABC, ecnu: A(4; 3;-2), B(5; 5, -6), C(7; 2; —6)

BWJIET Ne9
1. Haiitu npousBeaenue marpun A*B, ecnu:
-2 1 1 2 3
A= 0 2 O0|,B=4 -1|.
3 -1 2 0 5

2. Pemuth cucTeMy JUHEUHBIX ypaBHeHUN MeTogoM Kpamepa wimn ["aycca:
2x,+x, +3x;= 3
M+%+%
=3x,+x;= 1
3. HaI/ITI/I KOHEII BEKTOPA G = {~5;1;2}, €CIIH €ro Hadano B Touke M (-1;-1;2).
4
5

Ypocture BelpaKeHue: 21( ]xk)+ 3 ](zxk)+ 3k(z>< ])
Haiitu momans tpeyronsauka ABC, ecin:A(3; 3; 3), B(6; 3; -3), C(5; -3; 0).

BWIET Ne10
1. Haiitu npousBeaenue marpun A*B, ecnu:
5 4 2 -3
A=|1 2 0,B=| 4|
3 -5 7 5

2. Pemuts cucremy IMHEMHBIX ypaBHeHHH MeToioM Kpamepa unu ["aycca:
3x, —4x, +3x; =1,
—3x, +2x;,=0,
2x,+6x, +2x;=3.
3. HaiiTu Hayano BEKTOpA b = {2;12;—1}, €CIIM €70 KOHEL| B TOYKE A (2;4;8).

4. YnpocTute BhIpaXKeHUE: (25 + E)X (5 - 55)

5. Haiitu 066éM tupamunst ABCD,eciu: A(8; 4; -5), B(8; 7; -3), C(8; 6; =3), D(3; 3; 1).
BMJIET Ne 11
1. Haiitu npousBeaenue marpun A*B, ecnu:

e )

2. Pemwuts cucremy TMHEWHBIX ypaBHeHHH MeToioM Kpamepa unu ["aycca:
3x,+5x, + Txy =1,
X, —3x, —9x; =8,
2x,+2x, = 3x;=1.

3. Haiitu KoHell BeKTOpa G = {3;-1;2}, eciu ero Hauano B Touke M(I;—1;2).



YIpocTUTh BeIpaKEHUE: (2& - 35)>< (d +4b )
Haiitu yron npu Bepumnne A B TpeyroasHuke ABC, ecnu:
A(0; 3; 1), B(1; 5, -6), C(=5; 2; 1).
BUWJIET Ne 12
. Haiitn mpoussenenue matpui A*B, ecnu:

1 3
2 -1 0
A= ,B=|3 2|
-4 3 5
2 1
. Pemmts cucremy nuHeHbIX ypaBHeHU MeToioM Kpamepa unu [Maycca:
2x,+5x, +3x; =6,
X, —3x, —9x; =38,
2x,+4x, —3x;=9.

3. Haiiti Hayaymo BeKTOpa p = {5;12;_ 6}, €CJIM €10 KOHEI B TOUKE 4 (2;17;8)-

. Ynpoctute soipaxenne: (5a+3b)x(2a—b)

5. Haiitu nomane tpeyronsauka ABC, ecnu: A(7; 2; —6), B(2; 4; =3), C(5; 2; —4).

BUWJIET Ne13

. Haiitn npoussenenue matpui A*B, ecnu:

3 =2 0 -5
A=|1 6 -1|(,B| 3|
2 4 2 7
. Pemnts cuctemy nuHeliHbIX ypaBHeHul MetogoM Kpamepa ninu [Maycca:
X +x,+x,=6,
X +x, —x, =10,
3x, +x, +3x;,=12.

HaiiTu Ha4asio BEKTOpa p = {5;10;— 2}, €CIIM €r0 KOHEI B TOUKE A (2;7;8).

. YIpocTute BeIpaKeHHE: (5 + B)z + (& - E)Z.

. Haiitu yron npu Bepmmne B tpeyronbanka ABC, ecnu: A(5; —3; 4), B(7; 0; 7), C(6; -3; —1)
BUJIET Ne 14

. Haiitn npoussenenue matpui A*B, ecnu:

o2 s )

. Pemnts cuctemy nuHeliHbIX ypaBHeHul MetogoM Kpamepa niu I"aycca:
X +2x, +3x; =35,
X, +3x, +4x;,=6;

3. HaiiTu KOHel[ BEKTOpa g = {1;—1;3}, €CJIH €ro Hayaso B Touke M(3;1;2).

. Ympocrute Bhipaenue: (2a +3b)x (a +2b)
. Haiitu 06wéMm mupamunet ABCD, ecmu:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BMWIET Ne 15
. Haiitu npousBenenue marpun A*B, ecnu:
1 5 2 2 1 0
A= 2 0 3,B=| 3 -1 2
-3 1 1 4 5 3

. Pemmts cucremy nuHeiHbIX ypaBHeHU MetonoM Kpamepa mnm ["aycca:



[O8)

2x,—x,+x;=4,
3x, +2x, +2x;, =1,
X —2x,+x;=2.
Haiitn KoHeI BeKTOpa g = {5;—1;— 2}, €cu ero Hayajo B Touke M (1;-1;3).
VTIpocTHTE BBIpaKEHHUE: (2; - 3;) J+ (32 + l;)- k
5. Hai#itu mnomans Tpeyronsanka ABC, ecnmm: A(8; 6; -3), B(2; 2; 1), C(8; 7; -3).
BUJIET Nelé6

. Haiitn npoussenenue matpui] A*B, ecnu:

2 1
1 -1 1
A=|3 3 |,B= .
2 43
5 2
Pemmmth cuctemy nuHeiHbIX ypaBHeHU MeToioM Kpamepa unu [Maycca:
3x, +4x, —3x; =4,
2X% =X, +xy;=2,
X +x,—2x,=0.
Haittn Hauano BekTopa p = {1;2;- 6}, €CIIK €TO KOHEI[ B TOYKE A (2:11;6)-
Vnpocrute Boipaxenue: (a+b)xb+(3a—c)xc.
Haiitu 066éM mupamunsl ABCD, ecnu: A(-5; 0; 0), B(—1; —1; —1), C(0; 0; 4), D(-3; -3; 7).

BUJIET Ne 17
. Haiitn npoussenenue matpui A*B, ecnu:
1 -3
-5 1
A=|2 2 |,B= .
0 4
3 1

Pemmts cucreMy nuHeHbIX ypaBHEHHM MeTonoM Kpamepa win ["aycca:
X +2x,+x,=8,
2% —x,+x;=3,
2x,+3x, —x;=35.

3. Haiitn koHel BeKTOpA G = {4;1;— 2}, €CIIH €ro Ha4ayo B Touke M (I;— ;- 2).

VYrpoctute BoIpaxeHue: (25 + l;)x (1; — 2&)
Haiitu momans tpeyronsauka ABC, ecnu: A(6; 9;—13), B(9; 10; -11), C(3; 5; -7)
BUWJIET Nel8

. Haiitn npoussenenue matpui] A*B, ecnu:

3 8 6 3 -1 3
A = ’ B = .
-1 0 1 2 45
Pemmts cucreMy nuHEHBIX ypaBHeHUM MeTonoM Kpamepa unu I'aycca:
2x,—4x, +3x; =1,
X —2x, +4x;=3,
3x, —x, +5x;=2.
HaiiTi Ha4asno BEKTOpA j = {5;3;— 6}, €CII €r0 KOHEI B TOUKE A (2;4;8).

YnpocTture BeIpaKeHHE: (55 - E)x (32 + 5)
Haiitu mimomane tpeyronpauka ABC, eciu: A(4; 3;-2), B(5; 5;-6), C(7; 2; —6)



BUJIET Ne 19
Haiitu mpomsBenenue marpun; A*B, ecnu:

-2 1 1 2 3
A= 0 2 0|,B=|4 -1|.
3 -1 2 0 5

Pemmts cucreMy nuHeHbIX ypaBHeHH MeTonoM Kpamepa win T'aycca:
2x,+ x, +3x;, =3,
X +x, +x,=4,
2x,—3x, +x;=1.
HaiiTi KoHel BEKTOpa G = {~5;1;2}, €ClIM ero Hauano B Touke M(-1;-1;2).
YTIpOCTHTE BBIPAKEHHE: 22(7 x })Jr 3}(} x %)+ 3%(} x ;)
Haiitu mmomane tpeyronpanka ABC, ecnu:A(3; 3; 3), B(6; 3; -3), C(5; -3; 0).

BUJIET Ne 20
Haiitu mpomsBenenue marpun; A*B, ecnu:
5 4 2 -3
A=|1 =2 0|,B=| 4|
3 -5 7 5

Pemmmth cucremy nuHeiHbIX ypaBHeHU MeTo1oM Kpamepa unu [Maycca:
3x, —4x, +3x; =1,
X, —3x, +2x,=0,
2x,+6x, +2x;=3.
Haiiti Hayano BekTopa p = {2:12;-1}, €CTH €r0 KOHEIl B TOYKE A (2:4:8)-

YnpocTture BhIpaKeHUE: (25+E)>< (E— 55)
Haiitu 066¢M mupamuast ABCD,eciu: A(8; 4; -5), B(8; 7; -3), C(8; 6; -3), D(3; 3; 1).

BTOPASA ATTECTALUSA
BUWJIET 1
Hanbl Touku A, B u C. Halitu: a) o0miee ypaBHeHUE nipsiMoid AB; 6) ypaBHEHUE TPSMOM, IIPOXO0-

nsieit uepes Touky C napauienbHO NpsMoi AB; ¢) ypaBHEHHE NPSAMON, IPOXOIAIIEH Yepe3 TOUKY
C nepneHauKyIsIpHO IpsIMON AB

A(-1; 3), B(2; 5), C(5; 1).

IIpuBecTr K KAHOHUYECKOMY BUY YPABHEHUE KPUBOU U IIOCTPOUTH €€:

5x* +9y* —30x+18y+9=0.

CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASIIEH Y€pPE3 TPU 3aJaHHBIC TOUKH

M, (=2;0; =), M,(1; =2; 3), M5(4-1;2;).

Haiitu npenensi:

? s 3 . tg5x _8)\" 1 _
a) lim X’ 43x+2 . g lim3x +4x° +x: ¢)lim g - 2) lim(x—gj ¢) lim—ﬂ/xll-

v 2X7 +5x+2 e Xt +9x? =7 *>0 Tx x>0\ x — x>2 x—2

BUJIET 2
CocTaBuTh ypaBHEHHE NPSMON, IPOXOALIEH UEPE3 TOUKY [TEPECEUEHUS MPSAMBbIX:

x+2y+3=0, 2x + 3y +4=0 unapauienpHoi npsamoi 5x +8y =0.
HaiiTi KoOopAMHATHI LIEHTPA U PAInyC OKPY>KHOCTU U TIOCTPOUTH €€:
x*+y? +6y—-7=0

10



CoCTaBUTh YpaBHEHHE IUIOCKOCTH, IPOXOAAIIEH Yepe3 TPH 3aJaHHbIE TOUKH
M, (41-1), M,(0;-2; 1) M;(=3; 1, 0).
—4x+3. 6)1 20" +4x+3 . B) 1im \/ll—x—Z;r) limSin4x'

b

Haiitu npenensr: a) lim—————
53 x2 -9 o0 3x +9x-12 x—7 7 —x x>0 tg2x
1) lim[ x+8 ) )
oo\ x+7
BUJIET 3

1. Jansl Touku 4, B u C. Haiitu: a) oOiiee ypaBHeHUE IPsIMOii AB;

0) ypaBHEHHUE MPSIMOM, Mpoxoasiie yepe3 Touky C napajuienabHo npsaMoi AB

A(8;-10), B(4; —4), C(0; 7).

2. IlpuBecTn K KAHOHUYECKOMY BUy YPAaBHEHHE KPUBOM U TOCTPOUTH €E:
16x* =9y* —64x —18y +199 = 0.

CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASILEH YEPE3 TPU 33 JaHHBIE TOUKH

M,(3:-1;2), M, (4-—1-—1) M (2:0;2).

Haiitu npenenst: a) lim— —2x=8: 6)1lim 4x° +5x—3

x—4 _x2 —16 X—>00 3)(? +9x — 12
i ) -1 A/ —
B) lim sin 6x ;D) lim X ; ©) lim x+1—-2 _
x>0 3y x—o\ x 4+ 3 x—3 x—3
BWJIET 4

CocraBuTh ypaBHEHHUE MPSMOU, MIPOXOIAIIEH Yepe3 JaHHYIO TOUKY, IEPIEHIUKYIISIPHO TaHHOU
npamMoit: N(-2;-3), 2x—y+3=0.
Haiitu koopArHATHI IEHTpa ¥ panyC OKPYKHOCTH M TIOCTPOUTH €€:
X'+’ —8x+6y=0.
CocraBuUTh YpaBHEHHE IIJIOCKOCTH, MPOXOIAIIEH Yepe3 TPH 3aIaHHbIC TOUKH
M, (=2;0; =1), M, (1; =2; 3), M;(4;-1; 2;)

“3x42 4514 —x . [(x+1Y
Hatitu npenensr: a) |y ————— — = ~.p)lim ;
P )hmsz—x— Olimy 5550 ( 7)

x—2 xX—>0

sin4x X 1/x+ -3
i im

x—0 tg X x—2 x _4

BUJIET 5
Haubl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHEe NpsiMol AB; 6) ypaBHEHUE MIPSIMOiL, TIPOXO-

nsielt uepes Touky C napauienbHO NpsMoi AB; 6) ypaBHEHHE NPSAMOM, IPOXOIAIIEH Yepe3 TOUKY
C neprienukyssipHo npsimoit AB.  A(5; 10), B(3; 9), C(—11; 4).
ITpuBecTH K KAHOHMYECKOMY BHJly YpaBHEHHE KPUBOW U IIOCTPOUTH €€:
24y —6x+29=0
CocTaBuTh ypaBHEHUE IJIOCKOCTH, MPOXOAIICH Yepe3 TpH 3aJaHHbIE TOUKU
M (=42; 1), M, (=15 0; - 3), M;(2; 1; - 2).

2x
. [ 2x-1
Haiitu npeznenst: a ) [im M ®) lim 876_—9762“ , B) th ol j ;

T2 x - X — X—>0 3x +9x X

10x lim V15—x-3
)58 36

r) lim -
x>0 s1n Sx

11



BUJIET 6
Hanbl Touku A, B u C. Haiitu: a) oOuiee ypaBHeHHE TIpsiMON AB; 6) ypaBHEHUE TIPSIMOH, MPOXO-

nsieit uepes Touky C napauienbHO NpsMoi AB; 6) ypaBHEHHE NPSAMOM, IPOXOIAIIEH Yepe3 TOUKY
C nepneHuKyJIspHO NpsMoi AB.
A(=2;-7), B(3; 0), C(2; 2).
ITpuBecTH K KAHOHMYECKOMY BHJly YpaBHEHHE KPUBOW U IIOCTPOUTH €€:
16x* —9y* —64x —54y —-161=0
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASILEH YePE3 TPU 3aJaHHBIE TOUKH
M, (5:1;0), M,(0; 4 =3), M5(1; 4 —1).

3x+2 4x° +4x° —x . x+1Y)
Haiitu npenensr: a) hm 50 hgl o 3B lljg(x — |
. sin4x . Ax+7-3
r)lim ;) lim————.
x—0 tgzx x—2 x° - 4

BUJIET 7
CocTaBuTh 0011I€e ypaBHEHUE MPAMOH, MPOXOAS-IIeH Yyepe3 1Be TOUYKU U MIPUBECTH €TI0 K BUITY C

YITIOBBIM KO3 dUIIEHTOM: 4(—2;—3) U B(-5;4)

[IpUBECTH K KAHOHUYECKOMY BHy YPABHEHHE DIUTHIICA U ITOCTPOUTH €TO:
4x% +9y7 +32x—54y+109=0.

CoCTaBUTh ypaBHEHHE TIOCKOCTH, TIPOXOIAIIEH Yepe3 TPU 3aaHHbIE TOUKH

M,(-3;0; 1), M,(0; 2; 3), M;(3; 1; - 1;).

X +7x-8 5xt +4x3 43 Iim 3x+2 .
Haiitu npenensr: a) S0 ) E RS s A AP ) 5
lglllx Toerr Mg Plasel 3x -1

BUWIET 8
CocTaBuTh ypaBHEHHE NPSIMON, IPOXOALIEH YEPE3 TOUKY [TEPECEUEHUS MPSAMBbIX:

x+2y+3=0, 2x+3y +4=0 ¥ IapauIeIbHON NPAMOK 3x -5y =0.
[IpuBECTH K KAHOHUYECKOMY BHJy YPAaBHEHHE IUIEPOOIILI M TOCTPOUTH €€: x° — y2 -4y=0.

CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASILEH YePE3 TPU 33 JaHHBIE TOUKH
M, (=2;0; =1), M,(1; = 2; 3), M;(4-1; 2;).

Sxt+7x> +5. \/3x+ —4

HaiiTu npesiensr: 2) [jm M 6)1im

x—>3x +5 +6 X0 3+8x4—2x x_>5 x _16 ’
2x
3 10
X
)}}_{2(1 + 5] m lim .
X = =0 sinSx
BUJIET 9

Hanbl Touku A, B u C. Haiitu: a) obuiee ypaBHeHHE NPsMON AB; 0) ypaBHEHUE MPSMOH, TPOXO0-
nsmieit yepes Touky C mapauiesibHO MPsSMOi AB; ) ypaBHEHHE IPSIMOM, POXOSIIEH Yepe3 TOUKY
C nepneHauKyIsIpHO PSIMOit AB.

A(1; 1), B(3; -2), C(9; 7).
[IpuBecTr K KAHOHMYECKOMY BUAY YPAaBHEHUE KPUBOM U ITOCTPOUTH €€:

12



4x” +36y° +72y —16x-92=0
CocraBuTh YpaBHEHHE IJIOCKOCTH, MPOXOIAIIEH Yepe3 TPH 3aIaHHbIC TOUKH
M, (41,-1), M, (0,-2; 1), M4(-3;1; 0).
X —9x+10 4. 8x —9x° +x?

. 2
Haiitu npenensr: a im——: §)
P ) l}_,z x* -8 ) l}gl 3x* +9x

g)lim

x’ -1 .
=y 13-27" o

BUJIET 10
CocraButh 00I1I€e YpaBHEHHE MPSMOM, TPOXOASINEH Yepe3 ABE TOUKH, PUBECTH €T0 K BUITY

ypaBHEHUs B oTpe3kax: A(3;—3) u B(-2;4).
[TpuBecTH K KAHOHMYECKOMY BHy YPaBHCHHE KPUBOU M ITOCTPOMTH €€:
5x* +9y? —30x+18y +9=0.
CocTaBUTh YpaBHEHHE IJIOCKOCTH, MPOXO/ISIIEH Yepe3 TPH 33 JaHHBIC TOUKH
M, (3:-1.2), M, (4,=1;-1), M5(2;0,2).
x> —x—-30 8x° +4x’ -3

Beruncauts npegensl: a) [im——s—————: 0) |4 ;
percast: ) M550 O lims v gy

(I_ZT Bx+4-4
X

:e) lim
U Y
BUWJIET 11
Hanbl Touku A, B u C. Halitu: a) o0miee ypaBHeHUE ipsiMoid AB; 6) ypaBHEHUE TPSMOM, IIPOXO0-

; -1) lim
x>0 sin 6x )xew

nsmiei gyepes Touky C napajuiesibHO MPsSMOi AB; 6) ypaBHEHHE IPSIMOM, MPOXOSIIEH Yepe3 TOUKY
C nepneHauKyIsIpHO IpsiMot AB

A(-1; 3), B(2; 5), C(5; 1).

IIpuBecTr K KAHOHUYECKOMY BUJY YPABHEHUE KPUBOU U IIOCTPOUTH €€:

5x* +9y* —30x+18y+9=0.

CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASILEH Y€PE3 TPU 3aJaHHBIE TOUKH

M, (=2;0; =1), M, (I; =2 3), M;(4;-1; 2;).

‘m x*+3x+2 y 3 + 4 + x
Haiitu npenensr: a) x—>-2 2x* +5x+2 ; 6) xl_g} 55 +9x* -7 :
. tgsx
lim x Jx—1
) xX— ) x—1-1
8) 0 Tx 3 2) hm( ] ;e) Iim——.
X200\ X — x—2 X — 2
BUWJIET 12

CocTaBuTh YpaBHEHUE MPAMOM, MPOXOASALIEH YEPE3 TOUKY NMEPECCUCHUS MPAMBIX:
x+2y+3=0, 2x+3y +4=0 ¥ napamienbHoi npsiMmoii Sx +8y =0.
Halitn koopavHATBI IEHTpa U paJuyC OKPYKHOCTHU U IIOCTPOUTH €€:
x>+’ +6y-7=0
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASILEH Y€PE3 TPU 3aJaHHBIE TOUKH

M, (41-1), M, (0;-2; 1), M,(=3; 1; 0).

13



VIl-x-2
. Haiitn npenensr: a) 1im w 6)lim 2x* +4x+3 8) lim X
e My ox—12" w1 T-x

. sin4x . ( x+8 j
r) lim ; m)lim .
=0 tg2x e\ x+7

BUWJIET 13
. Jlanb1 Touku 4, B u C. Haiitu: a) obmiee ypaBHeHre IpsiMoit AB;

0) ypaBHEHHUE MPSIMOM, Mpoxoasiie yepe3 Touky C napajuienabHo npsaMoi AB
A(8;-10), B(4; —4), C(0; 7).
. IIpuBecTy K KAHOHMYECKOMY BHUJly YPAaBHEHUE KPUBOU U IIOCTPOUTH €€:
16x* =9y* —64x —18y +199 = 0.
3. CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASILEH YEPE3 TPU 3aJaHHBIE TOUKH

M,(3;-1;2), M, (4;—1;-1), M;(2;0;2).

2
4. Haiitu npesiens: a) lim# 6) lim M

>4 x"—16 x—)oo3x +9x— 12

. sSinbx . (x-1Y .oANx+1-2
B) lim ;1) lim .

;e) Iim
-0 3y x—o\ x4 3 x—3 X — 3

BUJIET 14
CocTaBuTh ypaBHEHHUE NMPSAMOM, TPOXOAALIEH YEpE3 TaHHYIO TOUYKY, TEPIECHIUKYIISIPHO TaHHOMN
npsimMoit: N(-2;-3), 2x—y+3=0.
. HalTu KOOpIMHATHI LIEHTPA U PaANYC OKPYKHOCTU U IIOCTPOUTH €€:
¥’ 4+’ —8x+6y=0.
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASILEH YEPE3 TPU 3aJaHHBIE TOUKH
M, (=2;0; =1), M, (I; =2; 3), M (4-1; 2;)

. Haiitu penensi:

2
[miX*2 . axteax’ox ia
a) 2 2x° —x—6. . 6) 30 1 ox7 +3 B) i 1) :plim a
v\ x — 7 x>0 tgy
limiw
H) x—>2 xz — 4
BIJIET 15

Hanbl Touku A, B u C. Haiitu: a) oOuiee ypaBHeHHE TIpsiMON AB; 6) ypaBHEHHE TIPSIMOM, MPOXO-
nsmieid yepes Touky C mapajijielibHO PSMOU AB; 6) ypaBHEHHE MPSMOM, TPOXOIAIICH Yepe3 TOUKY
C nepneHuKyJIspHO NpsMoi 4B.
A(5; 10), B(3; 9), C(—11; 4).

. IlpuBecTu K KAHOHMYECKOMY BHJly YpaBHEHHE KPUBOM U MIOCTPOUTH €€:

2 —4y-6x+29=0
CocTaBUTh ypaBHEHHE IJIOCKOCTH, MPOXO/SINIEH Yepe3 TPU 3aJaHHbIC TOUKH
M, (-4;2; 1), M,(-1; 0; =3), M,(2; 1; = 2).

. Hautu npenensl: a )h M 6) h M , ]3) lim( 2x —1 ij :

x—2 x —X— 2 x—1;£1 3X3 + 9X XxX—>0 2x + 3
. 10x V15—-x-3 15—x-3
r) lim— ;e) lm .
x—0 s1n Sx x—6 .X —36
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BUJIET 16
Hanbl Touku A, B u C. Haiitu: a) oOuiee ypaBHeHHE TIpsiMON AB; 6) ypaBHEHHE TIPSIMOM, MPOXO-

nsieit uepes Touky C napauienbHO NpsMoi AB; 6) ypaBHEHHE NPSAMOM, IPOXOIAIIEH Yepe3 TOUKY
C nepneHuKyJIspHO NpsMoi AB.
A(-2;-7), B(3;0), C (2; 2).
ITpuBecTH K KAHOHMYECKOMY BHJly YpaBHEHHE KPUBOW U IIOCTPOUTH €€:
16x* —=9y? —64x —54y —161=0
CocTaBuTh ypaBHEHUE MJIOCKOCTH, IPOXOAIIEH Yepe3 TPU 3aJaHHbIE TOUKU
M, (5;1; 0), M, (0; 4; =3), M, (1; 4; —1).

N 5 3 . [ x+1
Haiitu ipenensr: a)limﬁ 6)lim 4 +Ax - x gy hm( j ;
w2 2x7 —x— M55 9137 o -
. sin4x . Nx+7-3
) lim 1 lim 3
x—0 tgzx -2 x° =4

BUJIET 17
CocTaBuTh 0011I€e ypaBHEHUE MPSIMOH, MPOXOAS-IIeH Yyepe3 1Be TOUYKU U IPUBECTH €TI0 K BUITY C

YTTIOBEIM KO3 dULMERTOM: 4(~2;—3) U B(-5;4)

[IpUBECTH K KAHOHUYECKOMY BHJy YPABHEHHE JJUIUIICA U TOCTPOUTH €T0:
4x* +9y*> +32x-54y+109=0.

CocTaBuUTh YpaBHEHHE TUIOCKOCTH, MIPOXOIAIIEH Yepe3 TPU 3aJaHHbIE TOUYKU

M,(=3;0;1), M,(0; 2; 3), M;(3; 1; - L;).

x> +7x-8

L (3x+2j2"
Sxt+4x’ +3 )hm — |

Haiitu npenensl: a) " .0 X TR 'O
1}£¥1x Toerr Mg aen T Plasal 3x -1
. Sinbx /
r)llm ;e) lim 9 Al 2.
x—0 tgz_x Y5 -25

BUJIET 18
CocTaBuTh YpaBHEHHUE MPAMOM, MPOXOASALIEH YEPE3 TOUKY NMEPECCUCHUS MPAMBIX:

x+2y+3=0, 2x+ 3y +4=0 U napaueIbHOi npsamMoi 3x—5y =0.
[IpuBECTH K KAHOHUYECKOMY BHJy YPaBHEHHE IUIEPOOIIBI M TOCTPOUTH €&: x° —p° —4y =0,

CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASILEH YEPE3 TPU 3aJaHHBIE TOUKH
M, (=2;0; =1), M,(1; = 2; 3), M,(4-1; 2;).

5x' +7x% 45 V3x+1-4

Haiitnt mpeniensr: a)[; M 0) 2L T2 TP h Iim ,
Lsx +5x+6 lglo}x +8x* —2x 5 x —16

3 2x
hm(l + j lim 10x
Do x—2) MR sinSx
BHJIET 19

Hanbl Touku A, B u C. Haiitu: a) obuiee ypaBHeHHE NPsMOi AB; 0) ypaBHEHHUE MPSMOH, TPOXO0-
nsmieit yepes Touky C napamiensHo npsmoit AB. .A(1; —1), B(3; -2), C(9; -7).
IIpuBecTH K KAHOHUYECKOMY BUY YPABHEHUE KPUBOU U IIOCTPOUTH €€:
2
4x" +36y° +72y —16x-92=0

CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASILEH Y€PE3 TPU 3aJaHHBIE TOUKH

15



M, (41;-1), M,(0;-2; 1), M;(=3; 1; 0).

2 7 . 5 2
4. Haiitu npenest: a) lim2x_3—9xg+10; o) lim o

4
x—2 X - X—0 3X +9X

3_ . (x+TY)7 :
5 lim x =1 9 im _ sin 7x
Y] /x+3_2’ X—>0 X ’ x>0 Sy

BUJIET 20
1. CocraButh 00I1Iee YpaBHEHHUE MPSIMOM, TPOXOISINEH Yepe3 ABE TOUKH, PUBECTH €T0 K BUITY
ypaBHeHUs! B oTpeskax: 4(3;—3) u B(-2;4).
2. IlpuBecTn K KAHOHUYECKOMY BUJY YPAaBHEHUE KPUBOW U MOCTPOUTH €€:
5x* +9y* —=30x+18y+9=0.
3. CocraBUTh ypaBHEHHE IUIOCKOCTH, IPOXOIALIEH yepe3 TpH 3aJaHHbIE TOUKU

M,(3;-1,2), M, (4;-1;-1), M ;(2;0;2).

2 5 3
. x —x-30 . 8x” +4x” -3
4. Beramcnuth mpenensl: a) [im—————=——> 9 lim ;
P ) {L_s x +125 ) lxl_m 5x* +8x% —12x

. llx . oo Bx+4-4
B)llm.—;r)hm 1—Z ;€) hmxz—.
08N 6x xow X =4 x2_16

Kputepuu onieHKH NMHCHLMEHHOH KOHTPOJIBLHOW PadoThI (8 pamxax pybedcHol ammecmayui)

Peznamenmom BPC kageopwi «Bvicuias u npukiaondas Mamemamurxay npedycmompeHo 25
06annos 3a GvinoHeHue pyoedcHou KOHmpoavHou pabomsl. Kadicooe 3adanue, 6xoosujee 6 KOH-
MPONBLHYIO, OYEHUBACMCA NpenooasamenemM ONpeoeleHHbIM Koaudecmeom 0annos. Mmozoswiii 6ann
3G KOHMPOJILHYIO pabomy NOJYUAemcs CyMMUPOBanHUeM banioe 3a 8ce 3a0anusl.

Kpurepuii oueHku 0JHOT0 3aJaHUA:

— oOy4aromuics MpaBWJIbHO PELIWI 33/1a4y; IMPHU 3TOM JOTHYHO, TOCJIEI0BATENFHO U apryMEHTUPO-
BaHHO M3JI0XKHJI PELIEHUE 33/1a4U — MAaKCHMaJIbHOE KOJIMYECTBO OaIOB;

— o0yyaronuiicsi B OCHOBHOM IMPaBWJIBHO PEIINII 33a4y, AOMYCTUB MPH 3TOM HE3HAYUTEIbHBIE He-
TOYHOCTH U morpemHocT — 80% OT MaKCHMaIbHOTO KOJIHMYECTBA OAJIIOB;

— oOydaromuiics He MOJHOCTBIO PelII 3a1ady, Ho He MeHee 50%, MOImyCTUB mpu 3TOM He Oojee
OIIHOM TpyOoit omuoku — 60% 0T MaKCUMAaTbHOTO KOJMYECTBA OAILJIOB;

— oO0yuarouuiics MpUBeEIl HETIOTHOE pelIeHre 3a1a4u (cTernenb noaHoTH — oT 30% mo 50%), nomy-
CTHB MPHU ITOM 3HaYUTeNbHbIe HeoueThl — 40% OT MaKCUMalbHOTO KOJIMYECTBA OAIIJIOB;

— oOyuaromuiics mpusen He 6onee 30% pelieHus: 3a1a4u, TOMYCTUB MPU 3TOM TpyOble OMIMOKH U
HegoueTsl — 20% 0T MaKCHUMAJILHOTO KOJIMYECTBA OaIoB;

— oOyyJaronuiicss He MPUCTYIWI K pelIeHHIo 3a1a4u — 0 6aoB.
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IK3AMEHAIIMOHHBIE BMJIETHI

Bujer Ne 1

1. OnpeaenuTenu U UX CBOMCTBA.
-1 4 2 -5 4
2. YMHOXUTh MaTPUIly HA MaTPUILY: .
-2 1 I -1-2
3. Jlausl koopauuatsl touek: A(—3; —5;2), B(4;-2; —4),C(6; —1;-2).

N

- o -
Haiitu AB- AC, ABx AC'.
4. JTausl Touky Ha wiockoct: D(—1;6), K(—3;—2). CocraButs 00luee ypaBHEHHE TIPAMO, TIPO-
XO,Z[HH_[eﬁ YCpe3 5TU TOUKHU, IPUBECTU €TI0 K BUAY B KOTPC3KAX» U IOCTPOUTH NPAMYIO.

5. Haiitrt 00utacts onpeienieHust pyHKIUH 5, = Sx+1
2x—4
6. CocraButh ypaBHEHHE IUIOCKOCTH, IPOXOJALICH 4Yepe3 TpU  3aJaHHbIE TOYKHU

M, (3;-1;2), M, (4;-1;,-1), M (2'0'2) Y MTIOCTPOUTH ATY IIJIOCKOCTb.

3Ix" —4x+2 2x> —4x—6
7. Haiiti mpenensl: a) llmﬁ ;0) lnllm

buaer Ne 2
1. Pemenue cucrem JIMHENHHBIX ypaBHEHUI MeToaoM Kpamepa
2
2. YMHOXXUTh MaTpHUILly Ha MaTpPHUILY: (2 -3 -2 ) -1
-3

3. anbl koopauHAThI Touek A(6;—3;1), B(—3;2;2), C(—3;4;5). Haittu yron ABC, mnomans AABC .
4. Nano ypaBHeHue npsamoit 2x +3y+4 =0. CocTaBUTh ypaBHEHHE IPSIMO, MPOXOASILIEH Yepes
Touky M (2;1), mapamienbHO JaHHOW IPSIMOM U IIOCTPOUTH 3TH IPSIMBIE.

5. Haiitn 06;1acTh onpesieneHust QyHKIUA 5, — 10&/2[ x—1 j .
x+2

6. Hanucatb ypaBHEHHE MIIOCKOCTH, TPOXOAIIEH Yepe3 HAa4aJI0 KOOPAUHAT U Yepe3 TOUKHU
A(-5;7;3) u B(2;-9;—4) n HOCTpOI/ITI: 3Ty IIOCKOCTb.

7. Haiitit ipefiensl: a) 1im V4x =3, 0) iy X —4x.
=3 x —> o0 8x* +3x
Buier Ne 3

1. Marpunibl u neiictBust Haa HUMHU. OOpaTHas MaTpuIa.

2 -3 2
2. YMHOXUTBH MaTpHILy Ha MaTPHILY: [ 5 1] ( | j
> o> -
3. YnopocTtuth Belpaxkenue: (2 i— j)- ]+(] 2k) k+(z —3k)
4. Nanbl Touku Ha mockoctu: A(-3; 2), B(—1; 5). CocraBuTh 0011ee ypaBHEHHE MPSIMOIi, TPOXO-
JsIIeit yepe3 3TH TOYKH, IPUBECTU €T0 K BUY C YTIJIOBBIM KOA((UIIMEHTOM U IIOCTPOUTH IPSMYIO.

5. Haiitu obnacTh onpezaeneHus GyHKIUN y= 2x—1,
x+3

6. Harmcatp ypaBHEHHE INTIOCKOCTH, IPOXOIsIel yepe3 Touky A(1;-2;-5) nepneHauKyIsipHO BEKTO-
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py MN, ecmu M (—1;4;=7) n N(2;-3;6).

5 3
7. Haiitu mpenener: - @)y o M 6 1im 2x° —4x” +13
xﬁq x2—x—-20 e 3xC +7x%—5

Bujer Ne 4

1. Pemenue cucteM JUHEMHBIX YpaBHEHUI MeTOI0M ['aycca u cpeacTBaMu MaTpU4HOTO UCYUCIIECHUS
2
2. YMHOXXUTH MaTpUlly Ha MaTpuny: | —3 ( 2 -5 -1 )
-2
3. Jansl Touku ¢ koopauHatamu A(2;—-1;3), B(4;3;—4), C(-3;2;—-1), D(2;5;0) . Haittu muiomans tpe-
yronsauka ABC | 06wéM nupamuasr ABCD .
4. lIpencraButh oOuiee ypaBHeHHE MpsiMoil 2x —3y —5 =0 B BUJ€ ypaBHEHHUS C YTIIOBBIM KO3 u-

LUEHTOM, B BUJIE HOPMAJILHOTO YPaBHEHHUSI U TOCTPOUTD ITY MPIMYIO.

5. Haiitu o6macts onpeneneHust GyHKITUN 2x—+1 .
Yy = >

x
6. Haiitu yron mexnay miockoctsimMu: 2x —3y+6z—-14=0, 4x—-6y+12z+21=0.

7. Haiftu peens: 1y 1jm 7 ’ 4x3. 2) lim—2X—% .
x—wo 2x* +3x x—23x> —2x—8
buner Ne §

1. BexTopsl 1 TMHEHHBIE ONIEepaliuy HaJ HUMH.

2 -3)(2 -5
2. YMHOXUTh MaTPUILy HA MaTPHUILY: .

-2 1)(-1-2
3. I{aHHBeKTopr——z+2]+3k c=—4i-2 j+k . Haiitu: c 3b-2c, bxc.

4. CocTaBUTh ypaBHEHUE MPSAMOIL, poxodieil uepes Touky A(—4;3), napajuieabHo MpsSMoi
x+2y+3=0.3anucarb ypaBHEHHUE NIPSIMON B OTPE3KaX U MOCTPOUTH €€.

5. Haiitn obnacte onpenenenus GyHkuuu , _ | 3x+17),
y=log,| ——

x—=2y+3z-4=0,

6. HaiiT KoOpiMHATBI HAIIPABJISAIOIIErO BEKTOPA MPSIMOM:
3x+2y-5z-4=0.

2 4 2
x° -9 Tx" +3x" —x+8
7. Haiitu nipenensl: a —0) 1
P ) lim 55703 O lim =57
buaer Ne 6

1. Monynb, HanpaBIsAOLIME KOCHHYCHI, YCIOBUE KOJUTMHEAPHOCTH BEKTOPOB.

2 -5-3
2. YMHOXXUTh MaTpHULly Ha MaTpPHUILY: (2 -2 ) { 12

N

SKx SG|,

- -

3. Jlansi Toukn S(2;-3;5), K (5-2;1), G(5:~3;-3) . Haittu SG, SK-SG .

4. Nano oOuiee ypaBHenue npsimoit 4x —3y —10 =0. 3anucate ero B BuJe ypaBHEHUS NPSIMOH B
«OTpe3Kax» U MOCTPOUTH ATY MPSAMYIO.

5. Haiitu obnacTh onpeaeneHus GyHKIUN y= 3x+1
3x—6
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6. CocTtaBuTh ypaBHEHUE IIJIOCKOCTU, KOTOpasi IPOXOAUT yepe3 Touky M (—2;1;—1) u umeer HOp-

MalbHbI BeKTOp N = {1'—2'3} U 3aMucaTh 3TO ypaBHeHHe B OTpPE3Kax.

7. Haiiti mipeens: 1) lim x* —6x’ 2) lim x* =1
x—>00 2X + 3x 5 3y —2x—5
Bujer Ne 7

1. CkansipHoe mpou3BeACHUE BEKTOPOB. Y CJIOBUE NMEPIECHANKYISIPHOCTA BEKTOPOB.
2 -3)(-2 6 -3
2. YMHOXHUTh MaTPUILy HA MaTPHUILY: .
-4 5)(-1 4 -7

> > > > > >

3. [IpoBepuTts, BEpHO U paBeHCTBO: 3(3 z—2]+ k) k—(Tk—1i)-j=3.

4. Ypasuenue npsimoit 2x —3y +12 =0 mpenctaBuTh B pa3IMYHBIX BUAAX (C YIIOBBIM KO3 puUImeH-
TOM, B «OTpE3Kax») U MOCTPOUTH ITY MPIMYIO.

5. Haitti o6macts onpenenenns gynxunn y = In(3x? —5x + 2).

6. lanel Toukn M, (3;-1;,2) u M,(4;-2;-1) . CocTaBUTh ypaBHEHHE TUNIOCKOCTH, IPOXOAALICH Yepe3

TOYKY M, HepneHauKYIApHO BekTopy M M., . IIpuBecTH K ypaBHEHHUIO B OTPE3KAX U IIOCTPOUTE IT
y M, Yy y MM, y Yy

IUIOCKOCTb.
2 2
7. Haiitu npenenst: a) 1; ; 0) 5x7 —3x+8 |
lim = e ims s
buaer Ne 8

1. Yron mexnay Bekropamu. BekTopHOE ITpon3BeieHNE BEKTOPOB.
2 -3 2
2. YMHOXUTh MaTPUILy HA MaTPHUILY: [ 5 J{ { j
3. lanbl ToukH B ipocTpaHcTBe A(—3;-5;2), N(2;—4;5), B(5;-1;3), K(-2;5;—1). Haiitu

ANx NB, (NBx KB)- AN|.

4. CocraBuTh 00I1Iee ypaBHEHHE IPSIMOM, MpoXoAsiel yepe3 ABe Touku A(6;12), B(4;7), npuBectu
ero K o01emMy BUIY, K BUIY B OTPE3KaxX U MOCTPOUTH ITY MPIMYIO.

5. Haiiti oGmacts onpenencHus pyHKIUUN § — h{x — 3) .
x+1

6. IIpuBecTu ypaBHEHHE IUIOCKOCTH K YPaBHEHHIO B OTPE3KAX U MOCTPOUTH €€ 6x —3y —2z+35=0.

V4x-3 -1

7. Haiitu peenst: a) Jim~——e——; 6) [iy 2% — 0%
o xt -] x>0 2x° + 3x°
Buier Ne 9

1. CmemranHoe mpou3BeaeHue BeKTopoB. CBoiicTBa. KoMIiaHapHOCTh 3-X BEKTOPOB.

2
2. YMHOXXUTh MaTpULly Ha MaTpPHUILY: [ 5 ) . (2 -5 - 3)

3. danbl ToukH A(-2;4;5), D(-2;—4;3), F(4;1;-5), K(—3;0;0). Haittu ADx DF, (DFx DK)-AD .

L oX N
4. IlpencraBuTh ypaBHEHHE NPSMOIN - + % =1 B o0111eM BU/IE U IOCTPOUTH €€.
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5. Haiitn obnacth onpenenenus QyHKIMU y =+/5x> —3x —2/
6. CocTaBUTh KAHOHMUYECKOE YPaBHEHHE MIPSIMOM, IPOXOAIIel yepe3 Touky M (4;3;—2) mapain-

. | x+3y+z-6=0,
JIEJIBHO TIPAMOM
2x—y—4z+1=0.

2 5 3
x“—-x-12 2x° +6x° +7
7. Haiitu npenens!: a) im———; 0) 14 )
P )1}£I31x2—4x+3 )1,v1£23x5+2x4+x3—15
Bbuaer Ne 10

1. PaznuuHble ypaBHEHUS MPSAMON Ha TIIOCKOCTH.

2 -5
2. Haiftu matpuily, oOpaTHyIO TaHHOM: ( ! J

- - - - - - - -
3. IIpn KakuxX 3HAYEHUSAX m W n KOJUIMHEAPHBL: a =2i-3j+k U b=i-15;+05k
4. HaifTu TOuKy nepeceueHust NpsMbIX, 3aJJaHHbIX YPAaBHEHUSIMU: x + 2 y+3=0,

4x + 5y + 6 = 0 .IlocTpouTs 5TH NpAMEIE.

5. Haiiti obnacts onpenencnus GyHkuum |, _ 2x -7 :
3x*> —5x+2
6. CocTaBUTh ypaBHEHHE IIJIOCKOCTH, IpoxoAasel yepe3 Touky A(2;1;—1), u uMeeT HoOpMaJIbHBIN

BEKTOP ]T/ ={;-2:3}.

. 2 _q - 5x7 =3x°
7. Haiiti ipefiensl: a) 15— =~ 3 6) lim ————.
1xl—>1¥114_'\/15_x x—>oo6x3+2x7

Buaer Ne 11

1. Yron Mexay npsMbIMH. Y CJIIOBHS ITapauIeIbHOCTH U MEPIICHANKYIISIPHOCTH NPAMBIX. Touka nepece-
YCHUS MPSMBIX.

2 =5
2. Haiitu maTpuiry, oOpaTHYIO JaHHOM: ( { lj
3. IIpoBepHTh, BEPHO 1M PAaBEHCTBO: (i+2 j—3k)—(4i— j)* =14.
4. CocTaBUTh ypaBHEHHE MPSIMOM, MPOXOAALIEH Yepe3 TOUKY N(-2;—3), 1 TEepHEeHIUKYISIPHO JTaH-
HOM npsiMO# 2x — y+3 =0. Iloctpouts 311 NpsAMBIE.

5. Haiitu obnacTb onpezaeneHus GyHKIUN y= x+7
4x> —5x+1
6. CocTaBUTh ypaBHEHHE IUIOCKOCTH ,IIPOXOSLIEH depes Touky M| mepneHIuKyIIpHO BEKTOPY

MM, , ecin nanbl Touku: M, (0;—-1;3) u M, (1;3;5).
7. Haiitu Ipefienibl: a)  1im 4x -7 2) lim x+1
X -—>o002x+1" x—>_—13x>—5x—8

Buier Ne 12
1. ®ynkausa. Obmacte onpeneneHus. Crocoos! 3amnanus. ['paduk ynkimn. OCHOBHBIC dJIEMEHTApHBIC
(byHKIMHU, UX 00JIACTH OTIPEICIIEHUS U CBOMCTBA.

2. YMHOXHWTh MaTPUILy HA MaTPHUILY: 2 =3 (2 >3
-2 1 -1 1-2
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3. Janbl TOUKHU B ipocTpancTBe A(-3;4;5), B(0;4;-2), C(2;—-1;7). Haiitu |AB- AC|, ABx AC .

4. CocraBuTh 00I1Iee ypaBHEHUE IPSIMOU, poxXoAasiei yepe3 Touku A(—1;2), B(0;—3), MPUBECTH €To
K BUJly YPAaBHEHHUS B «OTPE3KaX» U MOCTPOUTH ITY IIPAMYIO.

5. Haiitu obnacte onpeaeneHus (byHKm/my _ [7x-14.
x+ 2

6. Hanucars ypaBHEHHE MIIOCKOCTH, TPOXOAIIEH Yepe3 HAa4aJI0 KOOPAUHAT U Yepe3 TOUKHU
A(-5;7;3) n B(2;—9;—4) . [locTpouTh 3Ty IIOCKOCTb.

2 3 2
x°—16 4x” +x° —x+3
7. Haiitk mpenensl: a) im—————: ) lim———————
P ) im0 O lim = s
Bbuaer Ne 13

1. beckoneyHO MaJbie M OECKOHEYHO OOJbIINE BETUUUHBL. THITBI HEOTIPEACTCHHOCTEH 1 METO/IbI
PaCKpPBITHSI HEKOTOPBIX U3 HUX.

2 -5
2. Haiftu matpuily, oOpaTHyIO 1aHHOM: ( ! 1]

—>

a|=3,|b|=1,a1b.

3. Haiitit (3a—55)-(2a+7b), eciu

4. CocTaBuTh 0011I€€ ypaBHEHUE TIPSIMOM, MPOXOAIICH Uuepe3 1Be TOuku  A(4;-5), B(3;-2), mpuBe-
CTH €T0 K BUJIy YPaBHEHHS IPSIMOM B «OTPE3KaX» M IMOCTPOUTH 3TY MPSIMYIO.
5. Haiit o6macth onpenenenus QyHKIIUN y= 2x =7 .
AN7x? —5x—2
6. CocTaBUTh ypaBHEHHUE TJIIOCKOCTH, MPOXOISIICH Yepe3 TPU 3aJaHHBIE TOUKHU
M, (=3;0; 1), M,(0; 2; 3), M;(3; 1; —1;) K HOCTPOUTH 3Ty IIOCKOCTD.

7. HaiiTu ipenensl: 1) lim x> =7 2) lim 16 — x? _
X —>o002x+1" x> 42x> —5x—12
buaer Ne 14

1. IIpenen uncnoBoil nocienoBaTenbHOCTH. [loHATHE OKpecTHOCTH TOUKHU. OnpeneneHus npeaena
(yHKIMH B TOYKE, Ha OECKOHEYHOCTH.

2. Haiftu matpuily, oOpaTHyIO 1aHHOM: ( : - zJ

- -
3. Jlanbl BEKTOpPBI a = {4;m;—6} u b = {m;2;~7} . [Ipn KaKOM 3HAUEHUM m ITH BEKTOPbI EPIEH/UKY-
JSpHbI?
4. lanbl TOYKU Ha TWIOCKOCTH: A(-3; 2), B(—1; 5). CocTaBUTh ypaBHEHHE MPSMOI C yIIOBBIM KO-
(buIMEeHTOM, IPOXOIAIICH Yepe3 3T TOUKH U IIOCTPOUTH IPAMYIO.

5. Haiitu oGnacts onpenenenust ynkunn y =+/3x° —5x — 8.

6. Haittu pacctossHne OT TOUKH M ) (5;4;—1) 1O IIIOCKOCTH, MPOXOJAIIEH Yepe3  TOYKHU
M, (0;4;0), M, (0;4;:-3), M;(3;0;3).

7. Haiftn npezienst: 1) |jm ﬂ; 2) lim B St
X —> o0 2x + 3x7 x—>—13x>—-2x-5
buaer Ne 15

1. PaznuyuHbie BUIBI YPABHEHUN NIOCKOCTH.
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7-2
2. Haiitu maTpuiry, oOpaTHyIO JaHHOM: ( 3 J

3. Haittu yron BDK tpeyronbuuka ¢ Bepumaamu B(-2;3;5), K(4;:-1;2), D(3;—4;]).

. x
4. JlTaHo ypaBHEHHE MPSIMOU B «OTpPE3Kax» 5+L7 =1. IIpencraBuTh €ro B BUIE YPaBHEHHUs C YIJIO-

BBIM KOA(Q(PHUIIMEHTOM U IMOCTPOUTH 3Ty MPSIMYIO.

5. Haittn o6nacts onpenenenns gpynkunn y = lg(2x> +x —3).
6. Hanbl Touku M, (3;—1;,2) u M,(4;-2;—-1) . CocTaBUTh ypaBHEHHUE INIOCKOCTH, MPOXOASILEN Yepes

touky M, nepnennukymspHo Bekropy M M, ¥ IOCTPOUTH 3Ty IIOCKOCTb.

4 2
7. Haiit ipesiensr: 1) lim 3xt —6x" :2) lim oo x-1
X —> 00 2x+3x" x—>13x>—2x-1
buner Ne 16

1. Yron Mexay miI0CKOCTAMU. Y CIOBUA MapAJIETbHOCTH U NEPHEHIUKYIIPHOCTH MIOCKOCTEH.

2. Haiftu matpuily, oOpaTHyIO 1aHHOM: ( 8 =3 J
-3 1

> >

- -

3. Jlanbl BEKTOpHI a = {3;-1;2}, b = {1;2;-1} . Beraucnuts (2a b) (2a+0).

4. JlaHo ypaBHEHHUE TPSIMOH C yrIIOBBIM KO3 duiimeHToM y =-3x+ 5. [IpeacTaButh ero B BUE
YpaBHEHUs MPSMOMN B «OTPE3Kax» U MMOCTPOUTH ITY MPSMYIO.

6. CoCcTaBUTh KAHOHUYECKHUE YPaBHEHUS MPSMOM, MPOXOIAIIEH yepe3 TOUKy M (4;3;—2) mapasienb-

5. Haiitn obnacte onperenenus GyHKINH ) =

. | x+3y+z-6=0,
HO TIPSIMO#A
2x-y—-4z+1=0.

3
7. Haiitu npenensl: a) thxlz 6) llmx +6x” +3x 4'
w3 x =9 v 3x +x° =5x+3
Buner Ne 17

1. PaznuuHble ypaBHEHUS MPSIMOM B IPOCTPAHCTBE.

~4 1

e e

3. [IpoBepuTh, BEPHO 1M paBEHCTBO:  (2i— j)- j+(j— 2k) k+(z—2k) =2.

4. JlaHo ypaBHEHHUE NMPSAMOU B «OTPE3KaX» 7+15 =1. [IpenctaButh ero B BUIE OOIIETO ypaBHCHUS

6 -3
2. Haiftu matpuiy, oOpaTHyIO TaHHOM: ( )

IIPSIMOM U IIOCTPOUTH ITY IPSAMYIO.
5. Haiitu 06nacts onpesenenus pyHKUuH. j = lgix
Jx+1
6. CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASILIEH Yepe3 Touky M, (—1;3;0) nmepneHauKyJspHO IIIoC-
KoCcTh x—2y+3z—-10=0.
5 3 3
7. Haiitu nipezest: 1) lim X —6x :2) lim x4+l
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buner Ne 18
1. B3aumMHO€ pacnonoxeHue NpsMoi U MIIOCKOCTH.

3 -5
2. Haiitu maTpuiry, oOpaTHyIO JaHHOM: ( 7 _1 j
3. Jdanbl koopauHaTel ToueK K (5;6,-2), B(2;—4;5), D(-5;3;—1). Haiitu miomans AKBD .
4. lansl TOUkH Ha mockocTu: D(—1;3), K(4;-2). CocTaBUTh ypaBHEHHE MPSAMOM, IPOXOASIIEH Yepes
9TU TOYKHU, MPUBCCTHU €TI0 K BUAY YPABHCHUSA B «OTPC3KaAX» U MOCTPOUTH IMMPAMYIO.

. 5x-3
5. Haiitu oGmacte onpeneneHust GyHKITUN y=——+1g(5 — x).
Adx -2

6. CocTaBUTh KAHOHWYECKHE U TTapaMETPHUECKUE YPaBHEHUS IPAMOM, poxoasiiei yepe3 Touky A(-
1,3;-5) mepnenIuKyISpHO MIOCKOCTH: 6x —3y —2z+35=0.

2 3 2
x“-16 dx +x°—x+3
7. Haiitu npenensl: a —_— 0 im——
P ) im0 O lim = s

Buier Ne 19

1. CkansipHoe mpou3BeACHUE BEKTOPOB. Y CJIOBUE NMEPICHAUKYIIPHOCTA BEKTOPOB.
2 -3)(-2 6 -3
2. YMHOXUTh MaTPUILy HA MaTPHUILY: .
-4 5)(-1 4 -7

> > - - -5 o

3. [IpoBepuTth, BEpHO U paBeHCTBO: 3(3 1—2]+ kY- k—(Tk—1i)-j=3.

4. Ypasuenue npsimoit 2x —3y +12 =0 mpenctaBuTh B pa3IMYHBIX BUAAX (C YIIOBBIM KO3 PUIneH-
TOM, B «OTpE3Kax») U MOCTPOUTH ITY MPIMYIO.

5. Haitu o6nacts onpeenenns pyuxunn y = In(3x% —5x +2).

6. ansl Touku M, (3;—1;2) u M,(4;-2;—1) . CocTaBUTh ypaBHEHHE INIOCKOCTH, IPOXOAALICH Yepe3

TOUKY M, neprneHauKynsapHo BekTopy M M, . IIpuBecTu K ypaBHEHHUIO B OTPE3KaX U MOCTPOUTH Ty

IIJIOCKOCTh.
2

2
7. HaiiTu mpesienst: a) i ; 0) Sx7 —3x+8 |
Im o e ims

buner Ne 20

1. Yron mexnay BekTopamu. BekTopHOE TpOn3BeA€HNE BEKTOPOB.

2 -3 2
2. YMHOXXHTb MaTpHIly Ha MaTpUILy: [ 5 1)( | )

3. Hansl Touku B npocTpanctBe A(—3;-5;2), N(2;—4;5), B(5;—1;3), K(—2;5;—1). Haiitu

ANx NB, ((NBx KB)- AN|.

4. CocraBuTh 00I1Iee ypaBHEHHE MPSIMOM, MpoXoAsiei yepe3 ABe Touku A(6;12), B(4;7), npuBectu
ero K o01emMy BUy, K BULY B OTPE3KaxX U MOCTPOUTH ITY MPSIMYIO.

5. Haiiti oGmacts onpenencHus QyHKIUUN § — h{x _ 3) .
x+1

6. IIpuBecTu ypaBHEHHE IUIOCKOCTH K YPaBHEHHIO B OTPE3KAX U MOCTPOUTh €e 6x —3y —2z+35=0.

V4x-3 -1

7. Haiitu npezensl: a) [im——————:5 0) 1im —6x°
x>l x -1 xX—>00 2x + 3x°
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Kpurepun oueHku (8 pamxax npomexdcymoyHou ammecmayuu)

Peznamenmom BPC xageopwl «Bvicuas u npuxiadnas mamemamuray omeem cmyoeHma Ha
IK3aMeHe OYeHUusaemcs no 5-6aiibHou wKae.

KpuTepuii oneHKH 0TBeTa Ha IK3aMeHe:

— 5 0aL10B nmoJIiy4acTt CTyACHT, HpO,Z[eMOHCTpI/IpOBaBLHHﬁ IIOJIHOC€ BJIAACHUEC 3HAHUSAMHU B COOTBET-
CTBUHU C TpeOOBaHUSAMH YUEOHOW MPOrpaMMBbl, T.€. PEIIMBIINNA BCE 3a/aHus O6€3 OmMOOK B JIOTHYE-
CKUX PACCYKICHUSAX U B 000CHOBAHUU PEIICHUS;

— 4 faJJ1a TOTy4aeT CTYACHT, KOTOPBIN NPY TIOJTHOM BJIAJICHUU 3HAHUSIMH B COOTBETCTBHU C TPeOO-
BaHUSIMH Y4eOHOU MPOTPaMMBI TOIYCTHII OTJEIIbHBIC HECYIIECTBEHHBIC OMIMOKU JTHOO0 MPUBEICHHBIC
UM pCHICHUA HCAOCTATOYHO O6OCHOBaHBI;

— 3 0as1a nosty4aeTr CTYAEHT IIPU HENOJHOM M3JI0’KEHUU IMOTYYEHHBIX 3HAHUH, TOIMYCTUBIIMHM IIpU
9TOM OTACJIBHBIC CYHICCTBCHHBLIC OH_II/I6KI/I,

— 2 0ajna mojy4yaeT CTYICHT Ipu OecCHCTEMHOM H3JI0KEHHM MaTepuaia, JOMYyCKAIoUIHi cyIe-
CTBEHHBIE OITMOKH, KOTOPbIE MOTYT MPEMSATCTBOBATh YCBOCHUIO NalbHENIeH yueOHOW HHPOPMALIUH.

BTOPOU CEMECTP

BOITPOCHI JIJIsI COBECEJIOBAHMS (TEKYIIIUA KOHTPOJIb)
Paszpen: «/Indpepennuaibnoe ncuncieHue GyHKIUHU OAHON NepeMEHHON»

1. [IpousBogHas GyHKIMH OJHOW MEPEMEHHOM; €€ TeOMETPUUYECKUM U MEXaHUYECKHUU CMBICIL.
JuddepeHunpyeMocTs GyHKITUH.

2. OcHoBuble npaBmia auddepenunpoBanus. [IpousBognas cioxHor GyHkiuu. [IponsBoanabie
OCHOBHBIX 3JIEMEHTapHbIX (QyHKIMU. Jlorapupmuueckoe nuddepeHirpoBanme.

3. Ob6parnas ¢pynkuus. HenpeprsiBHOCTh B muddeperupyeMocts oopatHoit ¢pyHkiuuu. [Tpous-

BOJIHbIE OOPATHBIX TPUTOHOMETpHUECKUX (pyHKIMA. Tabnuia npon3BoHbIX.

HuddepennmrpoBanne HEIBHBIX U TTapaMETPUUECKH 3aJaHHBIX (DYHKITH.

Huddeperunan GyHKIUU U €ro reoMeTpudeckuii cMmbici. CBsi3b ¢ mpousBogHoM. dudde-

peHnman cioxHoi ¢pynknuu. MuBapuantHocTs Gopmel auddepennnana 1-ro mopsaka.

6. [TpousBoxanbie u nuddepeHmansl BeiciuX nopsaakoB. @opmyna Jleliounna. HemnBapuant-
HOCTh (hopmbl TudepeHirana mopsiAKa BhIIIIe ePBOTO.

ook

7. Teopembr @epma, Poms, Jlarpanka u Komm o nuddepeHupyemMpix QyHKIHUSIX.

8. [TpaBuiio Jlonurtasns packpbITUSI HEONIPEAETIEHHOCTEMH.

9. HccnenoBanue (GyHKIMH C TIOMOIIBIO NTEPBOM MPOU3BOJHOM: HEOOXOJUMBIE U JIOCTaTOYHBIC
YCIIOBHSI BO3pacTaHus U yObIBaHUS (YHKIMH; JIKCTPEMyMbl (DYHKIIMW; HauOomblIee Hu
HaMMEHbIIIee 3HAaYeHUs! PYHKLUU HAa OTPE3KE.

10. HccnenoBanue QyHKITUU C TTOMOIIBIO BTOPOM MPOU3BOHON: IKCTPEMYMBI (DYHKITUH; BBITYK-
JIOCTh, BOTHYTOCTh U TOYKH Nepernda rpaduka QyHKIUH.

1. AcumnToThl KpuBbIX. OO0IIas cxema ucclieJoBaHus (PYHKIIMU U TOCTpOeHUs rpaduka.

Pasnen: «@yHKIUM HECKOJIbKHX NepeMeHHbIX»

1. OyHKIIMM HECKOJbKUX TepeMeHHbIX. O0macth ompeneneHus. llpenen w HeNpepbIBHOCTH
(YHKIHMN HECKOJIBKUX NEPEMEHHBIX.

2. Yactasie npousBoaHbie. [lomHbii nuddepeHman u ero UCHojib30BaHUE B MPHUOIMIKEHHBIX
BbIUUCIIeHUsIX. HBapuaHTHOCTH (hopMbl monHOro auddepennnana. ['eomeTpuueckuii CMbICHT
nosiHoro nuddepennuana. KacarenbHas mi0CcKOCTh 1 HOPMaJlb K MOBEPXHOCTH.

3. YacTHble TPOU3BOHBIE U TIOJHBIE TU(PepeHIaibl BICIIMX MopsaakoB. @opmyia Teitnopa.

4. HesBnbie GpyHkimu u ux nuddepeHnupoBanme.
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5. Cxansgpnoe nose. [IpousBoaHas 1o HanpaBjieHUI0. ['pagueHr.

6. OkcTpeMyM (DYHKIUM HECKOJNBKHX TepeMeHHBIX. HeoOXxonuMble W AOCTATOYHBIC YCIOBHS
CYIIECTBOBaHMs SKcTpemyMa. HanbombIiee 1 HanMeHbliee 3HaYeHUs! (PYHKIMU B 3aMKHYTON
obnacTu.

7. VYcnoBHbI 3kcTpeMyM. Meton MHOkUTENEH JIaHTpaHka.

8. MeTtoa HauMEeHbIINX KBaAPATOB JJIsi 00paObOTKM SKCIIEPUMEHTAIBHBIX TAHHBIX.

Kputepun oueHku (6 pamxax mexywei ammecmayuu)

Peznamenmom BPC kageopwi «Bvicuas u npukiaonas mamemamuxay npedycmompero 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku paspabomansl, ucxoos us pazoeieHus oa-
J108: 5 bannos 3a oceoeHue meopemuieckux 60npocos OUCYUNIUHbL, 5 6aN108 — 3a 8bINOJIHEHUE O0-
MAWHUX 3A0AHULL.

Kputepuu o1ieHKH 0TBETOB HA TeOpeTHYECKHE BOMPOCHI:

— 5 0an10B BbICTABJIsIETCS CTYAEHTY, €CJIM OH M3JI0XKWI COJEp)KaHHEe BOIpoca B o0beMe, Mpey-
CMOTPEHHOM MPOrPaMMOii, IPU ITOM U3JI0KUJI MaTeprall IPaMOTHBIM SI3bIKOM, TOYHO HUCIOJIB3Ys Ma-
TEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, B OIIPEICIICHHOMN JIOTUYECKOM MOCIIeI0BaTENbHOCTH;

— 4 0ajJ1a BBICTABJISIIOTCH CTYAEHTY, €CJIH [PU JOCTATOYHO MOJHOM M IPAMOTHOM OCBEILEHUU BO-
poca OH JIOMYCTUJI HEOOIbIINE HETOYHOCTH, HE UCKAXKAIOIINE MaTEMAaTHIECKOTO CO/ICPIKaHMsI OTBE-
Ta;

— 3 0a/1a BBICTABJISIIOTCA CTYAEHTY IIPU HEMOJHOM PACKPBITUM COAEPKaHUs BoIpoca (coaepka-
HUE BOIIPOCa U3JI0KEHO (hparMeHTapHO, HE BCEr/ia MOCIeI0BaTeNbHO), HO TOKa3aHo o0lee MOHUMa-
HUE BOMPOCa; JOMYIIEHbI OUTMOKH MPU UCTIOIb30BaHUN MAaTEMaTHYECKOW TEPMUHOJIOTHH;

— 2 f0ajjia mojiy4yaeTr CTYAEHT, TPOJEMOHCTPUPOBABIINNA OOPBIBOYHBIC 3HAHUS WU JOMYCTHUBIIUN
OLIMOKY B ONpPEIETICHUH MOHATUI U MPH UCTIOIb30BAHUHM MaTeMaTHUYEeCKONH TePMUHOJIOTHUH.

KOMILJIEKT 3AJIAHUM 1JIsI KOHTPOJBHOM PABOTHI (PYBEKHBIA KOHTPO.Ib)

ITEPBASA ATTECTALIMA
Bapuanr 1

1. HaiiTi mpon3BoaHbIE NaHHBIX (HYHKITUH:

5 x? 3— x:%.
=6x’ —— +4x* =5x; 6)y=—"—: =arct x; ’
a)y X4 )Y 4X—X3 B) ) gx+3 r) yzl/\/m’
ny=x"-In5x; e)y=cos’6x; w)y=€*"; 3)3x°y-—2x=5y".

2. BeluncnuTe npeaensl, npuMenss npasuio Jlonurans:
7x* = 2x%* + 4x . e —e”
; 6) Ilm———.
=0 In(1 + x)

a) lim
: o 2x7 45

Bapuanrt 2

1. HaiiTi mpon3BoaHbIE NaHHBIX (HYHKITUH:
5 .

=arctgt
a)y:7+8x5—%—5\/x4; 6)y=>"—; B)y:ln(x— Vl_xz); D
X 2x—x y=t/2
x3+lnx,

n)yz(x2—6x)-sin2x; e) y=sin’3x; x) y=e :3)3e" —e’ =y’ —5xy.

2. BeluncnuTh npenensl, npuMenss npasuio Jlonurans:
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sz—x3+7x_ ) ( 20 3 2 )
x> =25 x-5)
Bapuant 3

1. Haiitu mpon3BoaHbIE NaHHBIX (HYHKIUH:

iy =1Inll +£°);
a)y:xL—Q/;+2x5+8; 6) y=—COSX 1—x ;r){x n(+t ),

1-sinx’ 1+ x° y = arctgt;

“x S .
n y=e (5x—x3); e) y=(7x—x3) . x) y=sin®3x; 3) 6xy—x"+ > =2.
2. BeluncnuTe npenensl, npuMenss npasuio Jlonurans:
. X" —x-2 .
a) llm———;  6) limx - ctgrnx.
=22x" +x-10 x>0

Bapuanr 4
1. HaiftTi mpon3BoiHBIE TaHHBIX (YyHKIIHA:

a)y =4/x’ +7x+x8—i; 6)y:1_4x; B) ¥ =3 (2—3x)2 . 1) Jx=sin’z
X 1+4x y:ctgtz’

1) y=3x"-cos5x; e) y= 1n(x + cosx); x) y=tg*5x; 3)xy—Iny+y*=3.
2. BeluucnauTh npenesnsl, IpuMeHsis mpaBuio Jlonurans:

P _ . o
2) lim x2 3;c - 71x, 0) {grg(arcsmx ctgx).
x—=o 2x 4+ 5x7 —

Bapuant S
1. Haifti mpon3BoiHBIE TaHHBIX (YyHKIIHA:
3
5 2 x”+3 . o
a)y:2x2 ——5+7 x2 -8; 6)y:2—; B)y=s1nx5; r) xX=t-sint :
X 2x° =5 y=t—cost

my=T"-cos3x; ey=e 2 K)y=cos” 4x; 3) 5x° —xy+2y° =4.

2. BBIYUCIUTH TIPE/IETIbl, TPUMEHSIS IPABHIIO JIOMHTAIS:
: +4x> +
a) lim X 2x 73 ; 0) lim(l— 1 j
x>0 84+ 2x7 + 5x =\ x  e'—1

Bapuanr 6

1. Haiiti mpon3BoaHbIE NaHHBIX (HYHKITUH:
2

1 3— _ 1.

a)y=7-x"——+23x -3x; 6)y:3—x2; B)y =In(tg3x); 1) *=12
X + X

y=t =3t

1) y:(x2 +2x)-ex; e)y=sin’ 2x; x)y=3x>—2x+3;3) x-siny=y-Inx.
2. BBIUMCIIUTE TIPEIENbI, TIPUMEHSS TIPaBIo JlomuTas:

2x2—7x+3_

a) lim~———;  6)fjm 1 __1 )
=3 X7+ 4x - 21 SNx—1 Inx
Bapuanr 7
1. HaiiTi mpon3BoaHbIE NaHHBIX (HYHKITUH:
4
4 In3x xX=t—t
a)y=6-3x"——+Vx' —x; ) y=—"-;B)y=1g"6x; 1) ;
X x =9 y= t2 —f3
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0y=2"-B-x); ey=e"% x)y=arccos &; 33x> -2y =5xy.

2. BBI‘II/ICJII/ITI: Hpe,Z[G.HBI IIpUMeHss paBuiio Jlonuras:

7 -2 4
a) lim n x X7+ dx ; 0) lim 21 — xl .
x> 2x* +5 =0\ xT —x e —1

Bapuanr 8
1. Haiiti mpon3BoaHbIE NaHHBIX (HYHKITUH:

6 l+e* .
a)y:4x5——3+\6/x5—7x; 0)y = . B)y=arctg’3x; 1) XZSszt;

X l-e* y=4cos’t
n)y =[x -arcsinx; e) y zln(x+ x> —2); x)y =3 3)3xy—Iny=>5x.
2. BeluucauTh npenesnsl, IpuMeHsis mpaBuio Jlonurans:

2 3
a) lim=>— 2x” + 5x . 6) lim | 1 _
x> 2 4 3x7 4+ x* >\ x—1 x> —3x+2
Bapuant 9

1. HaiiTu mpou3BOHBIC NAaHHBIX (DYHKIIHIA:

1 2 x=te,
a)y=5x4——3+\5/x2—34; 6)y:ﬁ; B)y =cos’ 4x; 1)
X X —X

ny=x°-In7x; e y= (1 —~ 4x3)12; k) y =arccos(e™); 3) 3x* —2y° =5xy.
2. BBIYUCIUTH TIPEETIbl, TPUMEHSIS IPABHIIO JIOMHTAIS:

2x* +4x+3 . X
a) lim ; 6) limsin(x —1) - tg—.
x> 3x° 4 9x —12 xl 2
3. HaiiTu yacTHbBIE TPOU3BOIHBIC IEPBOTO MOPSIKA TAHHBIX (DYHKITHIA:

Bapuant 10
1. Haiiti mpou3BoIHbIE TaHHBIX (QYHKIIAN:
x X = arcsint,
a) y:4x5_i3+4/x3 +4/5; 0) y:H_ex; B)yICOS37X; T) {
X —e y=Int,
ny=(2x*=5)-€"; ) y=+1-sin2x; x)y=In(sin2x +cos2x); 3)In(xy) = x* — y*.
2. Beruucnurs MIpEIEIbl, HpUMEHSIA IIpaBUIIO Jlonurans:
a) lim 3x —5x%+ 2; 6) lim x2 )
X—>0 2x3 —x x—>0] —cos 6x
Bapmuanr 11

1. Hanitu npOI/I?,Bo/:[HLIe JAHHBIX (DYHKITHIL:

1.2
2) y=Tx° - +/ _lIne; 6)y 4x +21’B)y:6tgx;r) x=In"¢,
y=t+Int,

2
1) yzx2 e e) y=cos’5x; x) y=arctgy/2x —1; 3) xtgy + y> =5x
2. BeluncnuTh npenensl, npuMenss npasuio Jlonurans:

5 3 2
a) lim 4x” +4x ; 0) hmm.

> 3x +9x% —13 x—>0 x
Bapuanr 12

1. HaiftTi mpou3BoiHBIE TaHHBIX (YyHKIIHA:
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x=6t> -4,
a)y:8x—i4—3{/x75+m; V3 —sinx B)yISiIl53X' r)
X

0) y= ; ;
B +cosx y =3,
n) y=e"" ) y=In?(ctg3x); x) y=Gx—1)-Inx; 3) 5x° —xp+2)> =5.
x°=3x+2 : x
2. BeIaucTUTh TpesIebl, puMeHss npasuio Jlomurams: a) lim——————; 6) lim Inx e
=22x" —x—6 X0

BapuanTt 13
1. Haiitu mpon3BoaHbIE NaHHBIX (HYHKIUH:

3 3 — g .
a)y=8x+23x* ———; 6)y=-2—; B) y=tgidx; 1) |¥=sint—rcoss
N Inx y =tsint;
ny= (xz — 6x)- lgx; e y=In(x++/x*+3); m)y:arctg\/;; 3) X0+ )7 =3xy.
2. BeluncnuTe npenensl, npuMenss npasuio Jlonurans:
x> —4x+3. 6)limex_2-

a) lim ~—— -
x—3 x° =9 x40 7 4]

Bapmuanr 14
1. HaiftTi mpon3BoiHBIE TaHHBIX (YyHKIIHA:

4

a) y=~/31 +4x° ——+\/72 6)y——

. g X =sIn2t,
; B)y=sIn'2x; 1) s
y=cost,

arccos\/;; 3) x2y+2x2_y2:3.

ny=ctg2x-3+x’); e)y=ln(x—4—x3); K)y=e
2. BeruncnuTe npeaensl, npuMenss npasuio Jlonurans:
a) lim M ; 0) lim 1 _l .
w0 3x0 +9 - 2x -0 \sinx Xx

Bapuanr 15

1. HaiiTi mpon3BoaHbIE NaHHBIX (HYHKIUH:

a)y =2x° —%—‘{/XT+€5; 6)y=5x_8; B)y=(x5 —4)-sin3x;r){x:aerCOS L
x J—

X
3 1—1¢2,

m) y=2"" ¢ y=In(2x +cosx); x)y=+/cosdx; 3) xsiny=ylnx.
2. BeluncnuTe npenensl, npuMenss npasuio Jlonurans:
a) | sin 6x

im> 2% 6) i L > -
x>0 x =3 (x—3 x*—x—-6

Bapuanr 16

1. Haiiti mpon3BoaHbIE NaHHBIX (HYHKITUH:

1 REY;
a)y=6x" ———+4/x? —2x; 6)y=3x"-cos5x; B) ,_arctgdx. ) jx=e",
xs Y x? =1

1) y:arctgl; o) y=tg’(sinx); x) y=e "™ 3) 2 xy=3x"-2y.
X

2. BeluucnauTh npenesnsl, IpuMeHsis paBuio Jlonurans:

. COS X . x’=1+Inx
a) lim —; 0) im———.
-t x—m/2 =l et —pe
Bapuant 17

1. Haifti mpon3BoiHBIE TaHHBIX (YHKIIHA:
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- y=3cos’¢,

a)y=2\/x73—l3+3x2+52; 6) y = cos’ 3x; B)y:4 x’ ~; r){x=sin3t,
X

) y:10x2*3x; e) y=sin(Inx); ) y=+3x’+In’x; 9 x’—Iny+y’=3.

2. BeluucauTh npenesnsl, IpuMeHsis mpaBuio Jlonurans:
. 3x>—3x+3. :

a) ljm X _—2X* 5, 0) lim
x>0 8x% +x—5 x—0 32

Bapuanrt 18

tgx —sinx

1. HaiiTu mpou3BOHBIC NAaHHBIX (DYHKIIHIA:

1 3 4
a)y:7x3 ——5+\3/x —In5; 6)y:(x2 +2)-ln8x; B)y:%; r)JX=t,
X - X y =Int,
m y =sin’7x; e)yzln(x+ cosx); %) y =arcsinyl—x”; 3) xy—Iny=3.
2. BeluncnuTh npenensl, npuMenss npasuio Jlonurans:
x—2x> +5x° tg 2x

a) lim ——3 0)lim
e 2 +3x7 +x =0 5x

Bapuanr 19
1. Haifti mpou3BoIHBIE TaHHBIX (YHKIIHA:

x =3t —sint;

a)y:ZxS—%—Q/;—lne; 6)y:2—xs; B)y:%/(xz—B)z; r)
X 7T—x y=5—cos 2t
ny=ctg’ 2x; e)y=(1—2x)arcsinx; %) y=In(x++x>—4); 3) cos(xy) = ysinx.

2. BeluucnauTh npenesnsl, IpuMeHsis mpaBuio Jlonurans:

. sin 2x ) x? x?
a) lim ; 6) lim .

=0 §in 5x o\ 3x? -4 3x+2
Bapuanr 20
1. Haifti mpou3BoIHBIE TaHHBIX (YHKIIHA:
2—x2 x=4t+2t2,
. 1—‘)

cos 4x’ y=5¢ -3¢,
1) y=cos’3x; e)y=In(x+1Inx); x) y=arctgvx* —1; 3) e? +\/;+\/;:O.

a)y:x6 —g+3x/x2 —Ine?; 6)y =2x"-arctgx; B)y=
x

2. BeluucnauTh npenesnsl, IpuMeHsis mpaBuio Jlonurans:

a) hmw . 6) lim e =2
=l x? = 2x+1° x40 x? 4
BTOPASA ATTECTALUSA
Bapmuanr 1

1. HaiiTi TOUKH 3KCTpeMyMa U aCUMIITOTHI Ipaduka GyHKIUN . xZ —1.

x° +1
o . 4xy+8y?
2. Haiitu npenen QyHKIUU  |im e
332 X4y
3. Haiitu YaCTHBIE MIPOU3BOJIHBIC IIEpBOro HopsiaKa JaHHBIX byHKUIMA:

a) z=3x"y" +4xy’ —x*; 0) z=4arctg3—3_;-
x
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Bapuanrt 2

1. Haiitn uHTEpBaIbl MOHOTOHHOCTH M 9KCTPEMYMbI QYHKIHHY _2 x> —x2 —4x+5.

2. Haiiti npenen GyHKIUH i, x* —2xy+y*
x—2 xz —y2
y—>2

3. Haiitu yacTHbIe IPOU3BOHBIC IEPBOTO NOPS/IKA JaHHBIX QYHKUMA: &) _ _ 2)

z= ln(e_x +e ) . .
ApHAHT

1. Haifru Touky nepernGa ¥ HHTEPBaIbI BBITYKIOCTH rpaduka GyHKIml p =1+ 2x2 — x* /4

2
2. Haiitu npenen QyHKIMH  [im X =3

2 2
x>3x“ -9
y—1 Y
3. Haiitu yacTHbIe TPOU3BOJHBIE IEPBOTO MOPSAKA JAHHBIX (PYHKIIHNA:
a) z=xe + ye'; 6) z:ln(x+exy .
Bapuanr 4

1. HaiiTu TO4KHM 3KCTpeMyMa M aCUMIOTOTHI Tpadrika GyHKINH X .
x” +1

W

2. Haiiti npesien GyHKIHY  [jy, SN —))

x—2 —
RCHE

3. HaiiTi yacTHBIE IPOU3BOIHEIE EPBOTO MOPSIKA JAHHBIX QYHKIUH: ) 7 =2x%y—3x° +x+ y;

X

¥
6) z=xe~* + sin[zj'

Bapuant 5

1. Haiit Toukn neperuGa u MHTEPBABI BHITYKIOCTH Ipaguka GyHKUMA 1, —2x3 /3 — x2 — 4x + 1.

2. Haiitu npenen ¢pyHkumuu

. 2x2 — )
1lim 7x2 x)zz
1 _
TR T

. o 2 2
3. Haiitu yacTHbIe IPON3BOJHBIE IEPBOTO NOPAIKA JaHHBIX QyHKIMI: a) Z =X — X) — 2y ;

6) z =arctg=.

Bapuanr 6
1. UccnenoBaTh 10 NEPBOM U BTOPOH NPOU3BOAHBIM (DYHKIHIO ) = x> —3x+1.

2. Beruncnuts npenen _6v2 -
lim 2% =6y~

3. HaiiTi yacTHBIE MPOU3BOIHBIC TIEPBOTO TOPAIKA JAHHBIX ()YHKIHIHA:

a) z=2x"; 6)z=+/x> =5xp°.

Bapuanr 7
1. HaiiTi TOYKHM 3KCTpeMyMa ¥ aCUMIITOTHI Tpaduka GyHKIINU v = x> —3x,
xZ —1
2. Haiitu npenen ¢pyHKIuHR lim sin(x + y).
x—>2  x? 4 xy
y—>-2
3.Haiitu YaCTHBIC IIPOU3BOJHBIC IIEPBOTO nopsiAKa JAHHBIX
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a) z=x" +3x°y+12x°; ) z=cos(£—4y)'

Bapuanr 8
1. HaiiTn Toukm neperuda ¥ MHTEPBaIbl BBITYKIOCTH rpaduka GyHKImM j = x> /5 —x* +x3.

2
2. Haiitu npenen QyHKUUM  |im X Xy

x—>1 x2 —y2
y—>-—1

3. HaiiTi yacTHBIE MPOU3BOIHBIC TIEPBOTO MOPAIKA JAHHBIX (YHKIHIHA:
2 2 .
) z=x =2x"y+xy° +1; 6) Z:ex(cosy-l—xsmy).
Bapuant 9

1. Haiiti uHTEpBabl MOHOTOHHOCTH M 3KCTPEMYMBI (DYHKIIUH y zg x> —x% —4x+5.
2. Haiitu npenen QyHKIMA 15, X —2xy+y?

x—2 2 2

y—o2 X -y

3. Haiftn yacTHbIe IPOM3BOHBIC NIEPBOTO MOPSIAKA AAHHBIX QYHKUMI: @) _ _ 2y%; 6)

X
z= ln(e_x +eV )
Bapuant 10
1. Haittu acumntoTs! rpaduka GpyHKIMN . xZ —1,
x? +1
- . 4xy+8y?
2. Haiitu npegen pyHKIMU  jm =20V |
X2y _4y2
y—>—1
3. Haiitu YaCTHBIE MIPOU3BOJIHBIC IIEPBOro HopsiaKa JaHHBIX byHKUIMA:

X

BapuanT 11

1. Haiiti nHTEpBaIbl MOHOTOHHOCTH U SKCTPEMyMbI PYHKIUHH 1, _2 x> —x%2 —4x+5.

2. Haiitu npenen QyHKIMU i, x* —2xp+y°

x—2 2,2
y—>2 X y

3. Haiitu yacTHbIE IPOU3BOHBIEC IEPBOTO MOPS/IKA TAHHBIX QYHKIMA: &) _ _ 2y*; 0)

z= ln(e_x +e* )

BapuanT 12

1. Haiitu acumnroTs! rpaduka GyHKIMN . x*

x> +1

2. Haiiti npesien GyHKIHY  [jy, SN —))

x—2 2 _
RCHE

HaiiT yacTHBIE IIPOU3BOIHEIE EPBOTO MOPSIKA JAHHBIX QYHKIUH: ) 7 =2x%y—3x° + x+ v
Yy
0) z=xe* + sin[%j'

BapuanTt 13
1. Haiit Toukn nepernba u MHTEPBANBI BHITYKIOCTH Ipaguka GyHKIUMH §, —2x3 /3 — x2 — 4x + 1.
2. Haiitu npenen ¢pyHkumun

2

. 2 — )
T —
1 —
TR
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. o 2 2
3. Haiitn yacTHbIe IPON3BOJHBIE IEPBOTO NOPSAIKA AaHHBIX QyHKIMI: a) Z =X — X) — 2y ; 0)

Y

z= arctgy.

Bapmuanr 14

1. Haiiti nHTECpBAIIBI MOHOTOHHOCTH H 9KCTPEMYMBI QYHKIHH 5, =§ x> —x%2 —4x+5.

o 2 2
2. Haiitu penen QyHKUuM 1, X —2XV + )"
x—2 2 2
y—o2 X =y

o o - 4
3. Haiity 9aCTHBIC IPOM3BOJHBIC IIEPBOTO MOPSIAKA JaHHBIX QYHKIMIA: @) _ _ 2y% 5 6)z= ln(e Tte” )
3
X

Bapuanr 15

1. Haiiti nHTEpBAIBI MOHOTOHHOCTH ¥ KCTPEMYMBI QYHKIMH ) =§ x> —x% —4x+5.

o 2 2
2. Haiitu penen QyHKUuM (i, X —2XV + )"
x—2 2 2
y—o2 4

3. Haiiti yacTHbIC IPOM3BOJHBIE IIEPBOIO MOPSIAKA AAHHBIX QYHKLMA: @) _ _ 2y?;:6) z=e" +e .
3
X

Kpurtepun ouieHKH NMHCHMEHHOH KOHTPOJIbHOM PadoThI (8 pamkax pybexicHol ammecmayuil)

Peznamenmom BPC kagedpwr «Bvicwias u npukiaouas mamemamuxay npeoycmompeno 25
bannos 3a evinoaHeHue pyoexsCHol KOHmMpPoIbHoU pabomsi. Kagcooe 3adamnue, 6xodsujee 8 Kow-
MPONLHYIO, OYeHUBaemcs npenooagameinem OnpedeNeHHbIM Koauuecmeom 6annos. Mmoeoswiii 6ann
3a KOHMPONBLHYIO PAOOMY NOAYUAEMCA CYMMUPOBAHUEM OANN08 3a 6Ce 3A0ANUA.

Kpurepuii oueHku 0JHOT0 3aJaHUA:

— oOy4aromuics MpaBWIIbHO PELIWII 33/1a4y; MPHU 3TOM JIOTHYHO, TOCJIEI0BATENLHO U apIryMEHTUPO-
BaHHO M3JI0XKHJI PELIEHUE 33/1a4U — MAaKCHMaJIbHOE KOJIMYECTBO OaIOB;

— o0yyaronuiicss B OCHOBHOM IMPaBWJIBHO PEIIMII 33a4y, AOMYCTUB MPH 3TOM HE3HAYUTEIbHBIE He-
TOYHOCTH U morpemHocT — 80% OT MaKCUMaIBbHOTO KOJIMYECTBA 0AIIOB;

— oOy4aromuiics He MOJHOCTBIO PelIil 3a1ady, Ho He MeHee 50%, MOmyCTUB mpu 3TOM He Oojee
OIIHOM TpyOolt ommoku — 60% 0T MaKCUMAaTbHOTO KOJMYECTBA OAILJIOB;

— oO0yuarouuiics MpUBeIl HETIOIHOE pelIeHre 3a1a4u (cTernenb noaHoTH — oT 30% mo 50%), normy-
CTHB MPHU 3TOM 3HaYUTeNbHbIe HeoueThl — 40% OT MaKCUMalbHOTO KOJIMYECTBA OaJIJIOB;

— oOyuaromuiics mpusen He 6onee 30% pelieHust 3a1a4u, JOMYCTUB MPHU 3TOM TpyOble OMIMOKH U
HegxoueTsl — 20% 0T MaKCHUMAJILHOTO KOJIMYECTBA OalIoB;

— oOyyJaronuiicss He IPUCTYIWI K peHIeHuIo 3a1a4u — 0 6aioB.

9K3AMEHAIIMOHHBIE BUWJIETBI

Buaer Ne 1
1. @Oyukuusa. O6sacTh onpeaeaeHns, MHOKECTBO 3HAYCHUN (DyHKIIUH.
N 2x+1
2. Haiitu o6nacte onpeneneHust QyHKIUU y = e
x —
3. Haiitu npeaensl GyHKIHMA, MTOIB3YSACH TpaBuiioM Jlonmurars:
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COS X . x —1+Inx

a) lim ——; 0) lim

ot x—7m/2 =let —e
4. Haiitu mpou3BogHbIe PYyHKITHI:

3 \/_ . ' tgx, O _ 9
ay=3x— 43 5.6 XV @)y="20 @)y=c” ®Y d)xcosy+ ycosx= Y

52 y=1/A=1: \/E
5. HaiiTi yacTHble mpou3BogHbIe QYHKIUU Z = 3x? y3 —5cosy+e’.
Buier Ne 2

1.  OcHoBHBIC 7eMEHTapHbIC (DYHKITUHU, X CBOWCTBA.
2.  Haiitu npenensl GyHKUIUH, TOJIB3YSACH NpaBuiioM Jlonurans:

. sin 6x
a) lim———; 6)lim( b 3 J
x—3

-0 x x—3 x2_x_6

3. Haiiti npousBoaHbIe QyHKITHIA:

a)y=7x> —2\/;+\/_+9 6)y=3x>arcsinx; 6)y = V243, 2)y=>4x+1)13; a)
x
2

4.  HaiiTi 5KCTpeMyMbl U UHTEPBaAJIbI MOHOTOHHOCTH (DYHKITHH X

y:

y=\5 |

x2—1

5. Haiitu yacTHble nponssotbie Gpynkuun z = 3x° —7y° —5e” + 57,

Bbujer Ne 3

1. ®ynkuus. O6paTHast U clokHast PyHKIIUH.
2. Haiiti npenensr pyHKIUH, MOMB3YSICh MpaBmiioM Jlomurarns:

8x° +4x ) 1 1
a) lim —————; o) lim| ———|.
o 3x® +9 - 2x -0 sinx  x

x=2sint

3. Haiitn nponssoxssie GpyHKumit: a) y =3x" - cos 2x; 0)
= In(cos?);
6)y =3x7? —%+3\/x2 —8; 2)y= ex7 +2x, O)x?+y2+5xy=0, y.=7?;
x

4. HaiiTu TOYKM mepernda ¥ MHTEpBaIbl BEITYKIOCTH U BOTHYTOCTH rpaduka GyHKImK y=x*/4-
x*/3+5.
5. Haiitu yactasie ipousBoanbie Gynkuun z = sin(x + ).

Buaer Ne 4
1. OyHkus. MOHOTOHHOCTh (YHKIMH. YeTHOCTh, HEYETHOCTH (DYHKITHH.
. -1
2. Haiitu o6nacts onpenenenus ¢pynkuuu y = log,, 2( 2) .
X+

3. Haiitu npenensl GpyHKIMMA, MOIB3YsACH MpaBuiioM Jlonmurars:

. x"—4x+3 . e =2

a) lim————; 6) lim ——.

x—3 x° =9 x—>+0 x4 ]

4. Haiitu npou3sBoaHbIie GYHKIUIA:
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a)yzé—5x+2\7/x3 —8x% 6)y=A/xtgx;; 6) 3 2) y =1In(e** +2x); 0)y = 3*resx;
x

3
. xX—y
5. Haiitu obnacte onpenenenus QyHKIMN z = ——
Yy —-x
BUJIET Ne 5
1. [Tpenen pynkuun. Onpenenenue npenena GyHKIUKUHA 3bIke & —J U Ha A3bIKE MOCIIEI0Ba-

tenpHOCTH. TeopeMsl o penenax. beckoHeuHo malnbie 1 OeCKOHEYHO OoMbIre BeTuanHbl. OTHO-
CTOPOHHUE IIPEEIbl. 3aMeyaTelIbHbIC TPEACIIbI.

2. Haiitu npenens! GyHKIMiA, T0A63yACh IpaBuioM Jlomurans:
2
. X" =3x+2 : -
a) lim—————; 6) limInxe™.
22X —x—6 X—>+00
3. Haiitu mpou3BogHbIe PYHKITHI:
2
—93 SI — \3px- — cos3 ¢ X=1 — r_o
a)y—Z\/;—7x +——; 6)y=Xx€e"; )y =cC0s’X; 2) ; 5 0 xy—Iny=3, y =?
Jx y=t>+t
4. Haiitu acumnrorsl rpaduka pynkmmmn _ 2x—+1.
y - xz
5. Haiiti yactHsle mpon3BoaHble GyHKImH , — X TV .
X—=Yy
BUJIET Ne 6
1. HenpepsiBHOCTh pyHKITMU. TOoukn paspbiBa GyHKIMH, UX Ki1accupuKaIius.
2. Haiitu npenens! GyHKIMA, T0I63yACh IpaBuiioM Jlomurans:
. 4xT +4x’ . In(1+x?
a) lim > ; 0) hmg.
=2 3x +9x°—13 x>0 X
5
3. HccnenoBaTh Ha HENMPEPHIBHOCTH PyHKIMIO ) =4 2x=4  proukax x1=2 u x»=1.

4. Haiiti iponsBozssle GyHKumit: a) y =7 + 6x° — % —3x*; 6) y= (x2 — 4x)- sinSx ;

vl AT 2) L Jx=
B)y—ln(x 3—x ) r) {y:”m.

S. Haiitu yactHbIle MpoU3BOHBIE PYHKLIUU Z = 3x? y3 +arcsiny +e”.
BUJIET Ne 7
1. [IpousBoaHas GyHKINH, €€ TEOMETPUUYECKUI U Gu3ndeckuii cMbici. [Ipon3BoaHbIE CyMMBI,
IIPOU3BEACHNUS, YACTHOTO.
2. Haiitu npenensl GyHKIMA, T0AB3yACh TpaBuioM Jlomurans:
2 2
. 3x =5x"+2 : X
a) lim 3 ; 6) lim .
G x>0] —cos 6x

3. Haiitu npoussousle GpyHKIMA: a) ) = A tgln3x;6) y=e>" (5x — xs);
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B) y:L—Q/x—S+2x7+8; r)

X = arctgft,
{ 8 0)x*—Iny+y*=0, y.=2.

X y=£/2
4. HaiiTi yacTHbIe NPOU3BOAHbIE (PYHKIMH JBYX MepeMeHHbIX z =3x° +5x’y* —e”.
5. Haiti o6macts onpenenenns gpynxuun y = In(3x> —5x +2).
BUJIET Ne 8
1. Touku skcTpemyMma GyHKIMH. HeoOx0auMoe 1 IOCTaTo4YHbIE YCIIOBHSI SKCTpeMyMa (DyHKLIHN.
2. Haiitu npenens! GyHKIMiA, T07A63yACh IpaBuioM Jlomurans:
. 2x" +4x+3 . 7
a) lim — ; 0) limsin(x—1)-tg—.
x>0 3x” +9x —12 x-l 2

5
3. Haiiti mpousBoauble QyHKIUIA: a) Y = 2x% — —+ Ux* -8;
X

.2
X =Ss1n"f,
6)y=T7"-cos3x;B) y=1 (2—3x)2 ; T) > mxy—Iny+y*=3.
y=ctgr;
4. Haiitn 3xcTpeMyMbl 1 HHTEPBAJIbl MOHOTOHHOCTH (byHKuHI/Iy _x—3.
x+1
5. Haiitu o6nacts onpenenenus GyHKIUKU Z = arctg X
X
BUWJIET Ne 9
1. BrImtykiiocTh, BOTHYTOCTh QyHKITMU. Touku nepernda rpaduka GyHKIUHA, HEOOXOAUMOE U
JOCTaTOYHOE yCIIOBHUS Neperuoa.
2. Haiitu npeaensl GyHKIHMA, TOIB3YSACh MpaBuiioM Jlonmurars:
. x—2x"+5x° . 1 1
a) lim — 0) lim -— .
e 24+ 3x7 4+ x - x—-1 x"=3x+2
4 In3x
3. Haiiti nponssousie Gyuxuuit: a) y =6 —3x* — —+ Ux* —x;6) y= g ;
X X" =
B y=tg 6x; 1) y=e"V 1%, 1 3x2 —2)° =5y,
4. Haiitu Toukn nepern6a u MHTEPBAJIbI BBITYKIOCTH U BOTHYTOCTH rpaduka GyHKINN
y=2x3+3x%-2.
5. Haiitu yactubie npoussonnbie Gpynkuun z = In(x +1n y).
BWJIET Ne 10
1. [Tpon3BoaHbIC PYHKITNH, 3aJaHHBIX MTApaMeTPUIECKU U HessBHO. Jlorapudmuueckoe audde-
PEHLIPOBaHUE.
2. Haiitu npeaensl GyHKIMMA, MOIB3YSACh MpaBuiioM Jlonmurars:

. Ix =2x% +4x ) 1 1
a) lim 5 ; 6) lim| — — .
oo 2x" 45 =0\ x"—x e -1

3. Haiitu npon3BogHbie GyHKITHI:
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N —

3.

B) y=+/1—-sin2x; r) In(xy) =x> — y*; n) {

7 Inx 2 x=1gt,
a) y :3%/;——+3x; 0)y=—=; 6) e’ -y+xy=0; 2) y:ex tgx;a){ .g
2y2 Jx \y=sin 21.
HaiiTi yacTHbie mpou3BogHbIE QYHKIUU Z =2
X
) x* +16
Haiitu acumntorsl rpagpuka yHkuun y = ———.
b
BUJIET Ne 11

Teopemsbl Pomus, Jlarpanska, Komm.
Haiitu npenens! GyHKIMA, T0A63yACh TpaBuioM Jlomurans:

. 2x7=Tx+3 . 1
a) lim————; o) lim{ ———-——|.
=3 x7 +4x—21 I\ x—1 Inx
Haiiti mpou3BoaHble QyHKIHMIL: a) ) = 4x° — % +x> 45, 0) y= (2x2 —-5).e’";
X
X = arcsint,

y=Int,

4. Haiitu Toukn nepern6a u MHTEPBAJIbI BBITYKIOCTH U BOTHYTOCTH rpaduka GyHKINN

y=2x3+3x%-2.

5. HaiiTu yacTHbIE IPOM3BOHbIE (PYHKLIMU ABYX IepeMeHHBIX 32° + 2X°Z + 4xy4 =0.

BUJIET Ne 12
1. AcumnToThl Tpaduka GyHKIIUH.
2. Haiitu npenensl GyHKIMiA, He MONIB3YSCH npaBuiioM Jlonurans:
. Sx+4x’+7 . (1 1
a) lim > 75 0) limf ——— :
o084 2x" 4+ 5x =0\ x e -1

8 2

3. Haiitu npousBoaubie GyHKLUil: a) y = 7x° — — + Ux* - Ine; 6) y= x*e " ;
X

=In*¢
B)y:arctg«/ZX—l;r){x o z[)xtgy+y2:5x

4,

5.

1.

y=t+Int,
. 2x+1
Haiitu oGnacth onpeneneHus QyHKIMH Y = ——.
x> -4
Haiitu acumnToTsl rpaduka GyHKIUHA = 2x+1.
32
BWIET Ne 13

OyHKUIMH 1BYX NlepeMeHHBIX. [ paduk, 00s1acTb onpeaenaeHus, npeaea U HepepbIBHOCTD

(GyHKIIUY IBYX TEPEMEHHBIX.

2.

Haiitu npenens! GyHKIMiA, T0A63yACh IpaBuioM Jlomurans:
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xt=3x7 + 7x
lim : 0 1im arcsin x - ctgx).
a)x—m 2x+5x3 =17 ) ( g)

3. Haiitu npousBoaHble GpyHKIM: @) ) = 8X —— — x> +4/10 . 6) y= em
x

B) y=tg'dx;n) y=Cx—1)-Inx;n xy+2x" -y* =3.

4. Haiitu obmacte onpeneneHus QyHKIUU Z = 4/ x? - V.
5. Haiity nHTEpBaIb! BBITYKIOCTH U TOUKU Nepernda rpaduka GyHkimm Yy = 2x% +1Inx.

BIWJIET Ne 14
1. YacTHble pon3BOIHbIE (PYHKLIMH JIBYX IEPEMEHHBIX, IPOU3BOIHBIE BBICILIMX TIOPSIIKOB.
2. Haiitu npenens! GyHKIMiA, T07AB3yACh IpaBuioM Jlomurans:
2
X =x-2
a) lim——————;  6) limx-ctgzmx.
=2 2x% +x-10" x>0

1 :
3. Haiitu npou3BojHble GyHKIMNA: a) ) = 2x° — — - Vx? +e°;6) y= (x5 — 4)- sin3x;
X

13t

. 'x = e 5
B) Yy =In(2x + cosx); r) xsiny=ylnx; n) ;
y=e
4. Haiiti YacTHBIC POM3BOHBIC BTOPOIO MOPSIIKA (DYHKIIHH IBYX [IEPEMEHHBIX
z=3cosx+3xy”.
5. Haiitu o6nacts onpeenenus QyHKIUH ) = lg(2x2 +x-3).
BUJIET Ne 15
L. DkcTpemyM (QyHKIUH ABYX MepeMeHHBIX. He00X0aMMOe U TOCTATOYHOE YCIOBHSI IKCTPEMY-
Ma (YHKIMU IBYX IIEPEMECHHBIX.
2. Haiitu npenens! GyHKIMA, T07A63yACh TpaBuioM Jlomurans:
. 5xT =X+ 7x : 20 2
a) lim —; 0) lim
xoo Dx" 4+ 5x 5\ xP—25 x— 5

3. Haiiti npon3sBozHbie QyHKIMit:a) ) = 7x® — —5 +ix —In5;06) y= <x2 + 2)- In8x; B)
X

—1n(x+cosx) r) =%, n xy—Iny=3.
—lnt,

4. Haiitu yacTHBIE TPOU3BOJHBIE IEPBOTO MOPSIIKA JAHHBIX (QYHKLUI:

a) z =3x2y2 + 4xy3 —xz; 6) z = 4arctg3—');.
X

5. HaiiTu skcTpeMyMbl yHKIHHE Z = X~ + y2 +xy—4x-5y.
BIWIET Ne 16
1. HuddepennrpoBanne ciioxHOW (yHKIMH ABYX NepeMeHHbIX. JuddepeHnupoBanue HesB-
HOW (DyHKIIHH.
2. Haiitu npeaensl GyHKIMMA, MOIB3YSACh MpaBuiioM Jlonmurars:
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) lim Tx® —2x° +4x )1
a ; ims_— < .
oo 2x% 45 0 In(1 + x)

2 :
3. Haiitu ipon3BoHbie QYHKIMIA: a) V = 2x° — — - Yx —Ine; 6) y= (1 — 2x)arcsmx ;
X

B y=3Y( =3 0 XTI TG cos(xy) = ysinx.

y=5—cos 2t;
4. Haiiti yacTHbIE IPOU3BOAHbIE QYHKIMHU [BYX MIEPEMEHHBIX Z = 3COS X + 3y2 , rae
xX=2u—-v;, y=3u+2v.

5. Haiitu o0nacte onpeneneHus GpyHKIUH y = ) +1g(3 —x) -

Jr—2

Kpurtepun oueHku (8 pamkax npomedxicymoyHou ammecmayuu)

Peznamenmom BPC xageopwr «Bvicuias u npuxiadnas mamemamuray omeem cmyoeHma Ha
IK3aMeHe OYeHUusaemcs no 5-6aiibHou wKae.
KpuTrepuii oneHKH 0TBeTa HA IK3aMeHe:
— 5 0an10B MOMy4yaeT CTyAEHT, MPOJEMOHCTPUPOBABLINII MOJHOE BIaJCHHE 3HAHUSIMHU B COOTBET-
CTBUHU C TpeOOBaHUSAMH YUEOHOU MPOrpaMMBbl, T.€. PEIIMBIINNA BCE 3a/laHus 0€3 OmMOOK B JIOTHYE-
CKHX PacCyKICHUSIX U B 000OCHOBAaHUU PELICHMUS;
— 4 faJu1a Moyy4aeT CTyAEHT, KOTOPHIH MpH MOJIHOM BJIaICHUU 3HAHUSIMH B COOTBETCTBUU € Tpebo-
BaHUSMHU YI€OHOU MPOTrpamMMbl JOITYCTHII OTACIBHBIC HECYIIECTBEHHBIC OITHMOKH JINOO MPUBEICHHBIE
UM PEIIECHUS] HEIOCTATOYHO OOOCHOBAHHBI,
— 3 0asJ1a moyyYaeT CTYJCHT MPHU HEMOJHOM W3JI0KEHUU MOTYYCHHBIX 3HAHUH, OMYCTUBIINA TIPH
ATOM OT/IEIbHBIE CYIIECTBCHHBIE OLITNOKHY;
— 2 0aju1a TOy4aeT CTYJICHT MPU OCCCUCTEMHOM H3JIOKCHHHM MaTepualia, JOMYCKAIONIUN CyIie-
CTBEHHbBIE OLIMOKHU, KOTOPbIE MOT'YT IIPEMATCTBOBATh YCBOEHUIO AalibHel el yueOHoM nH(OpMaLnu.

Il CEMECTP
BOITPOCHI ]ISl COBECE/IOBAHMSI (TEKYII[UI KOHTPO.Ib)

Paspnen: «MMHTErpaibHOE HCYUCICHHE)
1. Tlonsarue mepBooOpa3Hoil. HeompenenéHnupiii mHTErpai M ero cBoiicTBa. Tabmuia Heompee-
NEHHBIX UHTErpajoB. OCHOBHBIE METO/IbI HHTEIPUPOBAHUS.
2. HemnocpeacTBeHHOE MHTErPUPOBAaHUE, METO MOJABEACHUS NOJ 3HaK AuddepeHnnana, MeToxn
3aMEHBbI IEPEMEHHON. HHTETPUPOBAHUE 110 YACTSIM.
3. KommiekcHbie uncia. Anredpandeckas ¢gopMa 3amucu KOMIIEKCHOTO Yucia. Moayib U ap-
rymeHT. Tpuronomerpuueckas U mokaszaresibHas (OpMbI 3alMCH KOMILIEKCHOTO uucia. Jleii-
CTBHS HaJl KOMIUIEKCHBIMM unciamu. @opmyia Myaspa-Jlamnaca.
4. Mmuorounensl. Teopema besy. OcHoBHast TeopeMa anredpsl. PaznoxxeHrne MHOTOUIeHa Ha JIH-
HEHHBIC U KBAJIPaTHbIE MHOXKHUTEIIN.
Tumnb! npocTedmmx ApoOei 1 UX UHTETPUPOBAHHE.
HNHuTerpupoBanne parmoHAIBHBIX APOOCH METOIOM Pa3JIOKEHHUS Ha MTPOCTEHIIINE TPOOH.
WuTerpupoBanue npocTeHImx UppanruoHaIbHbIX (QyHKIHHA.
HHTerpupoBaHne TPUrOHOMETPUYECKUX (PYHKINH, yHUBEpCaAIbHAas 1OACTaHOBKA.
Onpenenéuuplii uHTErpan u ero cpoiicrea. @opmyna HeroTona-JleiiOnuma. 3ameHa nepemeH-
HOM B onpeleNEHHOM uHTerpaie. @opMyiia HHTETPUPOBAHMS 110 YaCTAM JUIsl ONPEACIEHHOTO

AR SRR
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WHTETpaa.

10. Ilpunoxxenus: onpeenéHHOro MHTErpajja: BbIUMCIEHUE TUIOMAACH TUIOCKUX (HUTyp, BBIUKC-

JIeHWE JUTHHBI TyTH KPUBOU, 00HEMOB TeIl.

11. HecobcTBenHble nHTErpanbl. UHTErpasibl ¢ 66CKOHEUHBIMU MIpeesiaMi HHTErpupoBanus. Uu-

Terpajibl OT HEOTPAHUUYEHHBIX (QYHKITHIA.

Paspen: «/Indpepennuaibubie ypaBHEHUA»

1.

e

v

OO6wikHOBeHHBIE MU PepeHnranbpabie ypaBHeHuss. OcHOBHBIE onpenenenus. JIY nepBoro mo-
psanka. Teopema CymIeCTBOBaHUS M E€IMHCTBEHHOCTH pemieHHs Ui AuddepeHInarIbHOro
ypaBHEHUS 1-TO mopsaka.

YpaBHEHUsI C pa3AeIAIOIUMUCS IIEPEMEHHBIMU, OAHOpOAHbIE 1Y .

JIluneitnpie 1Y 1-ro nopsiaka

Juddepenunansapie ypaBHeHUs 2-T0 nopsaka. OcHOBHBIE MOHATHs. Teopema CyliecTBOBa-
Hus peuieHus. [Ipocrelimme ypaBHeHMS, TOMYyCKAOIIKUE TIOHUKEHNE MTOPSIIKA.

Jlunetinble nuddepeHnnanbuble ypaBHeHUs 2-ro nopsiaka. JInHeiHble 0HOPOIHBIE U HEO -
HOpOJHBIE YpaBHEHUS. TeopeMa 0 CTPYKType OOIIero peueHus: JMHEHHOro HEOJHOPOIHOTO
ypaBHEHHUS.

Merton Jlarpanxka pemenust JIHIAY. Jlunetinpie nuddepennnanbable YpaBHEHHs C TIOCTOSH-
HBIMU K03 purmenramu.

Pemennie TMHEMHBIX OAHOPOAHBIX NUB(EepeHIINATBHBIX YPAaBHEHUN C MOCTOSHHBIMH KO3(-
bumeHTaMH.

Pemennie TUHEHHBIX HEOAHOPOIHBIX AU(PEpEeHIINANbHBIX YPABHEHUH C MOCTOSHHBIMU KO-
3¢ HULMEeHTaMU C IPaBO YaCThIO CIIEIIMATHLHOTO BUIA.

KOMILJIEKT 3AJIAHUM 1JIsI KOHTPOJIBHOM PABOTHI (PYBEKHBIA KOHTPO.Ib)

HHEPBAA ATTECTAIIUA

Bapmuanr 1

1. HaliTu uHTETrpashI:

2) j(3

6)_[61_3xdx ; B)j(3x + 1) e'dx ;r)f

(x —5)dx
HI26+2x+x2

) +——10\/7 )

cos’x x°
xdx

Ja-x>
; e)jcos3xcos9xdx.

Bapmuanr 2

1. HaliTu uHTErpasbI:

a) J. 10+4—74—3%/x>2+cosx dx >
X

G)I\/4x ldx; B)j

16— x2

r)j4 3x e

H)J‘ (2x —1)dx : e)J‘cos5 xsin xdx .
—6x+1
Bapuant 3
1. Haiitn I/IHTeraJIBIZ
9 5
a)J. — e =X’ |dx;

sin” x 1/xz_4 X

39



6 d. 2x+1)d ;
)I —Tx gy B)IXCOS( v r)J.arctg x(1+x )

J- (3x —2)dx ;

cos” xdx.
x* +4x+1 e)-[

Bapuanr 4
1. HaliTu uHTETrpashI:

2) j(wsmx—x 1+9 \/_+13 4% — 6jdx;

6)J-W J‘lnxdx, r)j(x2—4x)lnxdx;
X

j(3x—;1)fx2' e)IsinSde.

x°—2x

Bapuant 5
1. HaliTu uHTErpassl:

a)j(z-sx—3cosx+~1—-i1—+3)ax;
X

6)Jsin (3 — Sx)dx ; B) jxe‘xz dx;r) jarctg 3xdx;

H)I (x +1)dx

- o) | te’ xdx.
24 2x+x* )Ig

Bapuanr 6
1. Haiitn I/IHTeraJIBI

a) I( +——\/7+3jdxa
16+ x?

Sll’l2 X X

6)[5 2 gy B)j(x2 +1)° xdbx; r)J.ln(1+x2)dx;

H)J' (4x —3)dx e)jsinsxcosxdx.
x> +4x+9

Bapuanr 7
1. Haiitu I/IHTeraJIBI'

4 3 3xdx
+27° | dx; 6) | > dx; B) | (5 6x)sindxdy;r) | ————;
Y '[[ x2 _2 coszx %/; ] )I B)I F)J. 0+ 3x’

u)-[ (2x—3)dx . Isin“ 8xcos8xdx.
x?+2x+11

Bapuanr 8
1. HaliTu uHTErpashI:

a)_[ 0 —3x+‘{/x73—7cosx+3 dx;
4+ x*
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n) j (4x—1)dx

6)_[00s(10x—7)dx; B) I\S/sin4xcosxdx; r)fx2 Inxdx;
x> +6x+3

BTOPASA ATTECTAIUSA

BapuanTt 1
1 Vs

dx . 6) [cos®x sinx dx.
e O

lnx dx

1. Haiitu onpeneneHHbIC HHTETPAIBL: a) j

2. Haiitu HeCOOCTBEHHBIN MHTETPAT: I

| X

!

3. Haiitu pemrenus IY: a) xy"—y'—xsiny— =0; 0) (1 + x)y" +y'+1=0.
X

Bapmuanr 2
e /4
1. Haiitu onpenesieHHbIE UHTETPATIBL: A) J-ln—xdx; 0) J dx 3
X I—sin”x
1
5 Hai 5 . ) I x 2dx
. Haiitu HecoOCTBEeHHBIN UHTErpal: a) | ——.
P / 3
0 I—x

I .
3. Haiitu pewenus Y: a) xy" = y'lnl; 0) V" + y'tgx =Esm 2x.

=

Bapuant 3
e
3
1. HaiiTu onpeeneHHble HHTErPaIbL: a) I%dx; 0) Ixzex dx .

1
. . 1/
2. HaiitTu HECOOCTBEHHBIN UHTETPAT: a) I—2€ “dx.
X
0

6) xp" -2y =2x".

3. Haiitu pemenns JIY: a) y—x)' =

COS2 —
X

Bapuanr 4

7/4
1
1. HaiiTu onpeneneHHble HHTETPAJIBL: a) J. Slnx dx; 6) j( 23\/_ ——]dx_
COS X X

¢ Inx dx

2. Haiitu HECOOCTBEHHBIN UHTETPAT: a) I

| X

3. Haiitu pemenns Y: a) xy"—y'=x2€x; 0) yy”"‘ylz =1.
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Bapuant 5

/2 2
. Haiitu onpenenennble MHTErpabL: a) Ixsin 3xdx ;06) J'(xz + % —x? jdx :
1 X
. Haiitu HecoOCTBEHHBII HHTETPAIT: I dx .
JAx+7
. Haiiru pewenns JIY: a) y"(x2 + 5)— 2y'x=0; o) y"(Zy + 3)— 2y'2=0.
Bapuanr 6

/2

2
1
. HaliTu onpeneneHHble MHTETpAJIbl: a) J.[4%/_ — T +x’ de ; 0) j x cosxdx.
X 0

. HaiiTi HecoOCTBEHHBIN MHTETpa: I \/7
9—x

. Haiitu pemenus J{V: a) x3y"+x y'—1=0;06) y"(3y+4)—3y'2 =0.

Bapuanr 7

3 e
1
. Haiitu onpenenennbie HHTErpabl: a) I(4x —3x* - —3j dx ; 6) J(xz — 4x) In xdx .
X 1

xdx
x+4

. HaiiTi HecoOCTBEHHBIN MHTETpa: J.

. Haiitu pemenns JIV: a) xy"+ ' +x=0; 6) w"+y' 2 =0.
Bapuanr 8

2 e
3
. HaiiTu onpenesneHHble HHTErpaibl: a) J.(4x5 —3xt - —4) dx ; 6) Ixz Inxdx.
1

X
T dx

-
o X +9

. Haiitu HecoOCTBEHHBII MHTETPAI:

. Haiitu pemrenns IV: a) y" = L(l + lnl) 6) y"+2y'=0.
X X
Bapuant 9

1
. HaiiTu onpenenennbie HHTErpaisl: a) J.(?)xz +4x— l)dx; 0) Ix 3%dx.

-2 0
dx
. Haiitu HecoOCTBEHHBII HHTErpa: I—
(x-+1)
. Haiitu pemenus J1Y: a) y" + y' =e”’; 0) y "+ 2xy'2 =0.
Bapuant 10

1 /2
. HaiiTu onpeneneHnble HHTErpaisl: a) J( x——+3x }dx 0) I X — 1) cosxdx.
X’ 0

. Haiitn HecoOCTBEHHBIN UHTETPAT: j
V4 + x?
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. Haiitu pemenns Y: a) xy" +2y" =0 6) y"y 3-+—1:O,y(1):—1, y'(l)z—l.
Bapuant 11

2 1
2
. HaiiTu onpeneneHnbie HHTErpasl: a) I(4x -+ A xjdx; 0) J.x e dx.
1 X 0

. . -5
. Haiitu HecoOCTBEHHBII HHTErpa: Ie Tdx.
2

. Haittu pewenus JIY: a) xy" + ' = 1 6) 'y +64=0, y(0)=4, y'(0)=2.

"

Bapuanr 12

3 |
. Haiitu onpeenieHHbIE HHTETPAIBL: ) j(6x2 —5x+ 4)dx ; 0) I(3 + x) e'dx.

2 0
xdx
. Haiiti HeCOOCTBEHHBII UHTETPA: I .
. Haiitn pemenns JIY: a) x°)" +x°)' =/x 6) 1" =24y
Bapuanr 15

e
3
. Haiitu onpenenennble MHTErpabl: a) I%dx; 0) J‘xzex dx .

1
. " 1/x
. Haiit HecoOCTBeHHBIIT HHTErpal: a) | — € dx.
X
0

. Haiitu pemenns IY: a) y —x)' = 6) xy" -2y =2x".

COS2 —
X

Bapuanr 16

7/4
1
. HaiiTu onpeneneHHble MHTETpabl: a) I Slnx dx; 6) j(3x2 —23\/_ ——] dx
COS X X

. . ¢ Inx dx
. HaiiTn HecoOCTBEHHBIN HHTETPAI: a) I .

1
. Haiitu pernenus JIY: a) x)" — ' = x%e*; 6) w'+y 1.

X

Bapuant 17

/2 5 S

. HaiiTu onpeneneHHble HHTErpabl: a) jxsm 3xdx ;06) J' +— —Vx |dx.
0 I X
. . _ dx

. Haiiti HECOOCTBEHHBIN HHTETPAI: I P

X

5
. Haiiru pewenns JIY: a) y"(x2 + 5)— 2y'x=0; o) y"(Zy + 3)— 2y'2=0.
BapuanTt 18
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1 Vs
. dx 5
4. Haiitu onpeeneHHbIE UHTErpajbl: a) J.—4; 0) J-COS x sinx dx.
0 (2x + 3) 0
+o0
. . Inx dx
5. Haiiti HecoOCTBEHHBIN MHTETPAT: I —_—
X

1

!

6. Haiitu pemenns Y: a) xy" — y'— xsin Rag. 0; 6) (1+x)y"+y +1=0.

X
Bapuantl9
e /4
4. Haiitu onpeaeneHHble UHTErpabl: a) J-ln—xdx; 0) Lz
X o l—sin”x
12
5 Hai 5 . ) I x “dx
. Haiitu HecoOcTBeHHBIHN HHTETpATl: a) | —F—m.
P / 3
0 I—x

!

o . "n__ 1 Y . " ' _ 1.
6. Haiitu pemenns J1V: a) xy" = y'In—; 6) y" + y'tgx —Esm 2x.
X
BapuanTt 20
e 1 3
7. Haiitu onpeienieHHbIE HHTETPANIBL: a) J‘%dx; 0) szex dx .
0 0

1

. . 1/
8. HaiiTn HECOOCTBEHHBIN UHTETPAT: ) I—ze “dx.
X
0

., ' X " ' 4
9. Haiitu pemenns [[Y:a) y—xy =—— 6) Xy —2y' =2x".

COS2 Y

X
Kpurtepun oueHKH NMUCHMEHHOH KOHTPOJIbHOM PadoThI (8 pamkax pybexicHol ammecmayuil)

Peznamenmom BPC kaghedpvi « Bvlcuias u npukiaouas mamemamuxa» npedycmompero 25 oan-
JI08 3a 8bINOJIHEHUe PYOeNCHOU KOHMpOIbHOU pabomsi. Kadxcooe 3adanue, 6xooswee 8 KOHMpPOib-
HYIO, OYEHUBAEMCsl NpenooasamesieM ONpeodesleHHbIM Koauvecmeom 6annos. HMmoeoesuvlii 6ann 3a
KOHMPOILHYIO pabomy noay4aemcs Cymmuposanuem 06ainoe 3a ece 3a0anus.

KpuTrepuii oneHKH 0HOT0 3aJaHUA:

— oOy4aromuics MpaBWIIbHO PELIWI 33/1a4y; IMPHU 3TOM JIOTHYHO, TOCJIEI0BATENLHO U apIryMEHTUPO-
BaHHO M3JI0XKHJI PELIEHUE 33/1a4U — MAaKCHMaJIbHOE KOJIMYECTBO OaIOB;

— o0yyaronuiicsi B OCHOBHOM IMPaBWJIBHO eI 33a4y, AOMYCTUB MPH 3TOM HE3HAYUTEIbHBIE He-
TOYHOCTH U morpemHocTd — 80% OT MaKCUMaIBbHOTO KOJIHMYECTBA 0AUIOB;

— oOydaromuiics He MOJHOCTBIO PelIiI 3a1ady, Ho He MeHee 50%, MOmyCTUB mpu 3TOM He Oojee
OIIHOM TpyOoi omuoku — 60% 0T MaKCUMAaTbHOTO KOJMYECTBA OAILJIOB;

— oO0yuarouuiics MpUBeEIl HETOHOE pelIeHre 3a1a4u (cTernenb noaHoTH — oT 30% mo 50%), normy-
CTHB MPHU ITOM 3HaYUTeNbHbIe HeoueThl — 40% OT MaKCUMaJbHOTO KOJMYECTBA OaJIJIOB;

— oOyuaromuiics mpusen He 6onee 30% pelieHus: 3a1a4u, TOMYCTUB MPU 3TOM TpyOble OMIMOKH U
HegxoueTsl — 20% 0T MaKCHUMAJILHOTO KOJIMYECTBA OallIoB;

— oOyyJaronuiicss He MPUCTYIWI K pelIeHuo 3a1a4uu — 0 6aoB.
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IK3AMEHAIIMOHHBIE BUWJIETHI
Bapmuanr 1

1. ITonstue nepBooOpa3zHoi. HeonmpenenéHuplii UHTETpal U ero cBoiicTBa. Tabnwuia Heomnpeie-
JIEHHBIX UHTETPAJIOB.

2 3
2. Haiiiute UHTErpasbl: a)J'(x2 + % —3/x? jdx ; 0) I(Sx +1) e dxs
I X =

x—4

——dx.
X +x+1

b

B 4 Jxdx . r
R Frrarwres )I(x+2)3

3. Pemnre JIY ¢ pasaemsommmucs nepemernsivu (1 + y2)dx — xydy =0; p(2) =1

. o 2
4. Haiitu miomaas Gurypsl, orpaHndeHHon quHusimMu: y=x", y=4, x=0

Bapuanrt 2
1. OcHOBHBIE METO/Ibl MHTETPUPOBAHUS: HEMIOCPEACTBEHHOE UHTErpUpOBaHue. MeTo HHTerpupoBa-
HUS NOJIBEJICHUEM M0 3HaK AuddepeHinana, MeTo 1 3aMeHbl IEPEMEHHOM.

3 2 1
2. HaiiTu uHTErpaIbI: a)J‘[3x2 —23/x _lex; 0) J‘(4 ~3x)edx B) Ij_ff)i ;
X 0 0

. e) Icos3 xdx .

r) J‘«/x +4 ’H)lenx

3. Pemure 1Y y'=£+l.
y X

. . 2
4. Haiitu riomaas Gurypsl, orpasndeHaoi sunusimu: y =1—x°, y=0.

Bapuant 3

1. UaTerpupoBaHue 1o 4yacTsim B HGOHpeI[eJ'IéHHOM HUHTETpale.

/2
2. Haiiti uHTETpasBl: a) [4\/_ - 4+ x ]dx’ 6 | x cosxdx)
f(avs - I
;1) ;M) OOL; e) |sin*3xdx.
J.l+ J.x —4 ‘!(3)(—1)5 I
3. Pemmre IV : Y'tgx—y=1; y(%):l;

4. Haittu mwiomniaas GUrypbl, OrpaHHYCHHOM THHUAMHA: ) = x?, y=2x+3.

Bapuanr 4

1. PaznoxeHrne MHOTOYJICHA Ha TMHEWHBIE U KBAIpaTHbIE MHOXKHUTEIH. THIIBI MpocTeimux apodeii n
UX UHTEIPUPOBAHHUE.

o 3
2. HailiTu uHTErpasibl: a)J‘[4x —3/x2 = %j dx > 0) I 4x In xdx >

1 X
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xdx

B)xld’r) xdv g foSInX e [T
I x J..X' + 4 /2N COSX * J.x —2x+2

3. Pemnre 1V ¢ pasnenstommumucs nepemenabiva - xydx + (1+ yz)\/l +x* dy=0; y(~/8)=1.

4. Haiitu momans (GUrypsl, OrpaHUYEHHON JINHUAMH: ) = x3, y=4x, x=>0.

Bapuant 5

1. UHTEerpHpOBaHe palliOHATBHBIX IPOOEH METOIOM pa3oKeHHs Ha mpocTeime npoou. NuTe-
IpPUPOBaHKE MPOCTEUIIINX UPPALIMOHATBHBIX (PYHKIINH.

2 1
2. HaiiTu uHTETpAITBL: a)J‘[S, 43 SxZde; 0) In(l + x?)dx;
-1

i Vx

3
dx 3 oxd T dx 3 i
B) | —— r) [£xax . 1) ; €) |cos xsin” xdx.
'([1+\/x+l Ix2—4 :‘14x+7 j
3. Pemure 1Y Y4y CcOSX =CoSX.

4. Haiitu ruomaab GUrypbl, OrpaHUYEHHON JTMHUAMU: Y =A+/X, Y =X.

Bapuanr 6
1. HTerpupoBaHie TPUroHOMETpUUYECKUX (DYHKIMH, YHUBEpCcaJIbHAs MOACTaHOBKA. MIHTerpasibl BU-

na Isin” xcos” xdx .

2. Haiftu unTerpanst: a) (| = _ = _ dx: 0) In xdx: B) ;
I( N \/_j x Ix n xdx IxeT
V2 +0 2x—1
D% m[_dx ;e —dx
'I\/Z—xz '!-\/x +1 —x+1

2
3. Pemure IY Y =L +5L 4 6.
X X
o o 2
4. HaiiTu miiomaab GpUrypbl, OrpaHU4eHHOM JIUHUSIMU: Y =X", J = Jx.

Bapuanr 7
1. Onpenien€HHbIN UHTETPAT U €TO CBOMCTBA.

xlnx

1 16
2. Haitru nurerpanst: a) [ (3x2 + 4x —1)dix 0) T2 tnxdn B (—vdx ;D)

TL;I@C?)Q,
N X +x+9

3. Pemure 1Y y'—l =X, y(l) =0.
X

. . 2 2
4. Haiitu ruiomaas GUrypsl, OrpaHuueHHON TuHusIMEA: YV =X, y=—X", x=2.
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Bapuanr 8
1. ®opmyna HeroTona-JleiiOnuma. 3ameHa nmepeMeHHOW B omnpeaeéHHOM HHTerpane. dopmyna uHTe-

TPUPOBAHUS 10 YACTSIM I OIIPEAEIEHHOTIO UHTErpaa.

xdx

Vx+1

o .

8 T 15
2. Haiitu uHTErpabL: a)J.(% —X— 4)dx; 0) I(Z - Sx)sin xdx ; B) j
1 0 3

0 0,57
r) jcos 3xdx ; n) Itgxdx; e) _[sin7xcosxdx.
s 0

3. Pewmre /1Y ¢ pazaensroummucs nepeMeHHbivu ' sinx = yln y ; y(l): l.

4. Haittu mwiomniaas GUrypbl, OrpaHHYCHHOMN THHHAMA: ) =5 — xz, y=I.

Bapuant 9

1. Tlpunoxenus: onpeaenéHHOro UHTErpaja: BbIUMCICHHUE IUIOIMIACeH TUIOCKUX (UTYp, BBIYMCICHUE
JUTUHBI TyTU KPUBOM, 00HEMOB TEIl.

4 /2 4
2. Haiitn uHTerpanst: a)J‘(\/; —3x+ 2)dx; 0) J'(x —1)cosxdx’ B) I%,
0 0 0

< dx < d .3
r [ 0 [dx_; e)|sin’3xdx.
)'!._x2+x )'!‘X Inx )I

3. Permure J1Y ¢ pasaensionmmucs nepemenneivun - (1+e%)yy =e*;  p(0)=1.

o o 2 3
4. Haiftu ruiomaab GUrypbl, OrpaHUYEHHOM TUHUAMU: Y =X, V=X .

Bapuant 10
1. HecobcTBennpie nnTerpansl. MHTErpasibl ¢ 06CKOHEUHBIMY TIpEeeiaMi MHTeTpupoBanus. MuTe-
rpasibl OT HEOTPAHUYEHHBIX (PYHKIIUI.

I 1
2. Haiitn uHTETpaIIBI: a)2[ 15 4jd ;0) [ x3%dx: B) dx _;
J(Ve - frat)a O 5

0 1
r) _[xcosxdx; ) Ilnxdx; e) Icos 4x - cos Oxdx.
0

—0o0

3. Pewmre JIY ¢ pa3aensiomMMucs IepeMeHHbiMe V' = 2\/; Inx; y(e)=1.

4. Haiitu momans (pUrypsl, OrpaHUYEHHON JINHUAMH: ) = x3, y=8 x=0.

BapuanT 11

1. Jduddepennuanbasle ypaBHEHH: onpeaenaeHue, nopanok /Y, pemenne Y.
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dx
2.H dx =2 43 |dx; o) [x e el
aliTH MHTETPaIIbI: a)j( 2 j ) J. B) j 1++4/2x+1
0,57 2 1
. X
r) ‘(‘;ctgxdx, n) __[01+ J. x+1dx)

3. Pemmnre JIY y'—4—y =2x’.
X

" o 3
4. Haiitu ruiomaap GUrypbl, OrpaHUYEHHOM IMHUAMU: Y =X, Y =X .

Bapuanr 12

1. JuddepenunansHoe ypaBHEHHE 1-TO TOpsKa: ONpeeeHue; 00Iee U YacTHOE pemeHus. Teo-
peMa CyIiecTBOBaHUs U €AMHCTBEHHOCTH pemienus st 1Y 1-ro nopsiaka.

5 t 1 p * Jx dx
2. Haiitu uHTErpaIb: a)_[ 2Jx ——— +4x dx ; 0) lenxdx; B) J ;
I 1

Jx I x -1

J-arctgx _ J- (x —Ddx
1+ x? 2+3x+x"

1/4

r)j

3. Penmre Y  V'tgx—y=1; y(%)zl.

xlnx

" o 2
4. HaiiTu muiomaas GpUrypbl, OrpaHUYEHHOM IMHUSIME: Y =X, ) =2X .

Bapuanr 13
1. Y c pa3nensronuMucs NEPEMEHHBIMU: ONIPEACICHUE U MOPAIOK PEIICHHUS.

3 4
2. Haiiti uHTerpasl: a) J(2 Vx? + — - 9 ]dx 0) j \/_ ; B) J'ln x+1dx
+x 1+

1 X

dx .

xdx . e)j 4x -3

r) I2xsmxdx 1) j JESYITY

3. Peumte JIY ¢ pasae/sOMMMICS IEPEMEHHBIMI  SIN ) COS XdY = €08 ysin xdX ; 1(0) =Z
y y 2
4. HaiiTu rmiomaas GUrypsl, OrpaHuueHHOMN TuHusiMi: Yy =—X", y=—1.
Bapuanr 14

1. Opnoponusie /1Y 1-ro nopsiaka: onpeneneHue u nopsaok pemenus. Jluneinsie /1Y 1-ro mo-
pAOKa: ONpeAeIICHUE U NOPAIOK PEIICHUS

3 T 4
2. HaiiT vHTETpaIIBL: a) J.(6x2 —5x+ 4)dx ; 0) jXSin 4xdx ; ) J. xdx
2 0

14+ +/x

r)_[ xdx :e) .[singxcosxdx.

I —x 0x2+4
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3. Pemmre IY  )'= %

4. Haittu mwiomniaas GUrypbl, OrpaHHYCHHOM THHUAMHA: ) = x*+1, y=2,x=0.

Kpurepumn oueHku (8 pamxax npomexdcymoyHou ammecmayuu)

Peznamenmom BPC xkageopwl «Bvicuas u npuxiaonas mamemamurkay omeem cmyoeHma Ha
IK3aMeHe OYeHUusaemcs no 5-6aiibHou wKae.

KpuTrepuii oueHKH 0TBeTAa HA IK3aMeHe:

— 5 0a/1710B MOJIYYaeT CTYAEHT, IPOJEMOHCTPUPOBABLINI MOJHOE BJIAJCHUE 3HAHUSIMHU B COOTBET-
CTBHM C TpeOOBaHUSAMH Y4eOHON MPOTrpaMMBbl, T.€. PELIMBIIUI BCe 3aJaHus 06e3 OmMOOK B JIOTHYE-
CKUX PACCYXKACHUAX U B 000CHOBAHUU PEIICHUS;

— 4 6aj1a MOJTy4YaeT CTYIEHT, KOTOPBIN MPH MOJIHOM BJIQJICHUU 3HAHUSIMH B COOTBETCTBHUH C TpeOo-
BaHUSAMHU y4eOHOM MporpamMmbl JOIYCTHII OTAEIbHBIE HECYIIECTBEHHbIE OITHMOKH JINOO MPUBEICHHbBIE
UM PELIEHUS] HEIOCTaTOYHO OOOCHOBAHHBI;

— 3 0aJu1a MOJy4aeT CTYJACHT MPU HEMOJHOM H3JIOKEHUH MOJIYYEHHBIX 3HAHHM, TOMYCTUBIIUN TPHU
STOM OTJIE€IbHbIE CYLIECTBEHHbIE OLITNOKY;

— 2 0ajna moiy4yaeT CTYJCHT Ipu OeCCHCTEMHOM H3JI0KEHHM MaTepuaia, JOMYyCKAIoUIHi cylie-
CTBEHHBIE OLITMOKH, KOTOPbIE MOTYT HMPENSATCTBOBATh YCBOCHUIO JaibHENIel yueOHoM nHpOopMaLuu.

IV . CEMECTP

BOIIPOCHI JIJIsI COBECEJIOBAHUSA (TEKYIIIU KOHTPO.Ib)
Pazgen: «Paan»

1. Yucnossle psaasl. Cymma psaa. CxogumocTs psina. HeoOxoanmoe ycinoBre CXOAUMOCTH psfa.
OCHOBHBIE CBOMCTBA CXOISIIMXCS PSIAOB.

2. 3HaKOMNOJOKUTEIIbHBIE YNCIIOBbIE pAAbl. JlOCTaTOUHBIE IPU3HAKU CXOAUMOCTH 3HAKOMOJIO-
KUTEJIbHBIX PSJIOB: IPU3HAKH CPABHEHUSI.

3. JlocTaTouyHbIE IPU3HAKU CXOAUMOCTH 3HAKOIOJOKUTENBHBIX PSAAO0B: IPU3HAKHA CPABHEHMS.
[Tpuznaku Hamambepa u Ko,

4. 3nakouepenyroumecs psabl. [Ipusnak JleiiGuumna.

5. 3nakornepeMeHHbIe psiabl. OOMUA MPU3HAK CXOTUMOCTH.

6. CBOICTBa YUCIIOBBIX PAJIOB.

7. Tlonsarue o pyHKkMoHaIbHOM psie. CteneHHbIe psaabl. UHTEepBan u paguyc cxogumoctu. O0-
JIACTh CXOJIMMOCTH CTENEHHOTO psija.

8. CaoiicTBa cTeneHHbIX psAoB. JuddepeHnupoBanre 1 HHTETPUPOBAHUE CTETICHHBIX PSIIOB.

9. ®opmynsl u psaasl Maknopena u Telnopa. Paznoxenue QyHKUui B CTENEHHOM psijl.

Pa3nen: «OCHOBBI TEOPUH BePOSITHOCTEN H MAaTeMATHYECKON CTATHCTHKH
1. Cnyuaiinble cOOBITHS U orniepaniuy Haj HUMU. HecoBmecTHbIe coObITH. [lomHas rpymnma mo-
MapHO HECOBMECTHBIX cOObITHH. Kiaccuyeckoe onpeeneHne BeposSTHOCTH.
[TpaBuna komOMHATOPUKH. Paznmuynbie KoMOMHAIMHN 06€3 TOBTOPEHUH.
[TpaBwmia koMOMHATOPHUKHU. Pa3nnmuHbie KOMOMHAIIMH C TOBTOPCHHSIMH.
VYcioBHas BEpOATHOCTh. TeopeMbl YMHOKEHUS U CIIOKEHUSI BEPOSITHOCTEH.
®opmyna noaHou BeposaTHocTH. Popmyina balieca.

el
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6. IloBropHble ucnibiTanus. bunomuansHoe pacnpenenenue. opmyna bepuymu. Hausepost-
Heillee 3HaUYeHUEe YKcia MOSIBICHUS COOBITHS.

7. JlokanwsHas 1 MHTErpayibHas TeopeMbl MyaBpa - Jlannaca. Pacnpenenenue Ilyaccona. Ilonu-
HOMMAJIBHOE paclpe/iesICHuE.

8. Cany4aitHas BennurHa. JIMCKpEeTHBIE M HEMPEPBIBHBIE CIIyYailHbIe BEIMYUHEI. P pacnpene-
JICHUsl JUCKPETHOH CIIy4aiiHOW BEJIMYMHBI.

9. ®yuknus pacnpenenenus. CBoicTBa (QYHKITUU pacTpeeeHUS.

10. IInoTtHOCTH pacnpenenenus, e€ ceoiictBa. HopmanbHbIi 3aK0H pacipeesieHus.

11. He3aBucumble citydaiiHble BETMYMHBI. YHCIIOBBIE XapaKTEPUCTUKH CITyYailHbIX BEJIMYUH. Ma-
TEMaTUYECKOE OKUJIaHUE, €€ CBOMCTBA. Jlucnepcusi, ee CBOMCTBA.

12. Koa¢dunueHT Koppensium, ero CBOMCTRA.

13. OcHOBHBIE TOHATHS MaTEMAaTHYECKOM CTATUCTUKU: BEIOOPOYHAS COBOKYITHOCTb, T€HEpAIbHAS
COBOKYITHOCTb, TOBTOPHAsI BHIOOpKa, O€CIIOBTOpHAs BEIOOPKA, OTHOCUTENIBbHBIN MOKa3aTelb
BbIOOpKHU. Ommbka penpe3eHTaTuBHOCTH. CTaTUCTHYECKOE pacnpenenenne Boioopku. [lomu-
T'OH YacTOT, THCTOTPaMMa 4acToT.

14. I'enepanbHasi cpeiHss, BBIOOPOYHAs CpEHsIs. Y CTOHYMBOCTD BEIOOPOUYHBIX cpeqHuX. JJoBe-
pUTEIbHBIE HHTEPBAJIBI 111 OLIEHKH MAaTEMATHYECKOr0 OKUIaHNS HOPMAJIBHOTO pacipeaese-
Hus. OLeHKa BepoITHOCTH (OMHOMHUAIBHOTO pacIipeesieHus]) IO OTHOCUTEIBHOM YacToTe.

Kpurtepun oueHku (6 pamxax mexkywei ammecmayuu)

Peznamenmom BPC ragedpwr «Bvicwas u npuxiaouas mamemamuxay npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenxu paspabomanvl, ucxoos uz pazoenenus o6ai-
7108: 5 OaNN08 34 0CB0EHUEe MeoPemMULecKUX 80Npoco8 OUCYUNIUnbl, 5 6a1108 — 3a 8bINOJIHEHUE O0-
MAWHUX 300AHUL.

KpuTtepun onieHKH 0TBETOB Ha TeOpeTHYeCKHEe BONPOCHI:

— 5 0a/1710B BBICTABJISIETCS CTY/IEHTY, €CJIM OH M3JIOKWI COJIEep)KaHHe BOIpoca B o0beme, mpery-
CMOTPEHHOM IIPOrpaMMOH, IPU ATOM H3JI0KUJI MaTeprall IPaMOTHBIM S3bIKOM, TOYHO MCIOJIB3Ys Ma-
TEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, B OIIPEICIICHHOMN JIOTUYECKOM MOCIIeI0BaTENbHOCTH;

— 4 6aj1a BBICTABJISIIOTCS CTYAEHTY, €CJIM IIPU JOCTaTOYHO MOJHOM M IPaMOTHOM OCBEIICHUU BO-
poca OH JIOMYCTUJI HeOOIbIINE HETOYHOCTH, HE UCKAXKAIOIINEe MaTeMaTHUYEeCKOr0 CO/Iep KaHMsI OTBE-
Ta;

— 3 0ajs1a BBICTABJSIIOTCS CTY/AHTY IIpU HEIMOJHOM PAcKpPBITHUHM COAEp KaHMsI BOIpoca (coaepxka-
HHUE BOIPOCa U3JI0KEHO (parMEeHTapHO, HE BCEr/a MOCIeI0BaTeIbHO), HO TIOKa3aHo o0Iee MoHUMa-
HHUE BOIIPOCA; JOMYIIEHBI OIIMOKHU MPU UCIIOIB30BAHUN MAaTEMaTHUECKOW TEPMUHOIOTHH;

— 2 0aqya moJiy4aeT CTYyAeHT, IPOJAEMOHCTPUPOBABUIMM OOpPHIBOYHBIC 3HAHWUS M JIOMYCTHUBIIHMA
OLIMOKY B ONpPEIEICHUH MOHATUI U MPH UCTIOIb30BAHUHM MaTeMaTHUYECKON TePMUHOJIOTHH.

KOMILJIEKT 3AJIAHUM 1JIsI KOHTPOJIBHOM PABOTHI (PYBEKHBIA KOHTPO.Ib)
ITEPBASI ATTECTALIA
BapuanTt Ne 1
1. I/ICCJIG,Z[OBaTB YU CJIOBBIC PAJAbI HA CXOOAUMOCTD:
2 n n
® n ® 7 ® n
a) X —;

’ 6) _9 B) z - .
n=11+ I/l3 n=15n! n=1 (27’1 + 1)n

2. HccnenoBaTh Ha yCIOBHYIO, a0COJIFOTHYIO CXOJIUMOCTh:
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© . w 2n+1 © o 2n+1Y" © (-1)"
) X(-1) @;FD(“J; m;}l<

n=1 n(n+1) 3n+1 n?
w N xn "
3. Haiiti 0611aCTh CXOUMOCTH CTENIEHHOTO PsAaa: a) ., 0) Z
n=1 n! pmin(n+3)

4. HaifTu Tpu NepBBIX, OTIMYHBIX OT HYJIA, YiICHA Pa3JIOKEHHS B CTETIEHHOW pA pemieHus nudde-

r_ 3 _ ]
peHnuansHoro ypapsenus: YV =V X7, Y (O) =—_.

2
Bapuant Ne2.
1. HCCJ’IG,Z[OBB.TB YU CJIOBBIC PAAbI HA CXOOAUMOCTD:
1 n’ o 3"
YD — 6) 3 B) 2 — -
n=1l n (n + 3) n= 1(371)' n=1 (l’l + 1)211
2. HccnenoBaThk Ha yCIOBHYIO, a0COJIFOTHYIO CXOJIUMOCTh:
0 1 2n+1 % n" ® (=1)
) X (-)"T——— o)X (1) ———: mz(f.
n=1 }’l(l’l + 1) n=1 (2}’1 + 1) n=1 2
® 2 (x+D)" D"
3. Haiiti 06;1acTh CXOAMMOCTH CTETICHHOTO Ps/Ia: a) Z ;0) Z
n+4 ii2n -1

4. HaifTu Tpu NepBBIX, OTIMYHBIX OT HYJIA, YiICHA Pa3JIOKEHHS B CTETIEHHOW pA pemieHus nudde-

PEHLIMATBHOTO YPaBHEHHS: y' = €3x + 2xy2 , y(O) =1.

BapuanTt Ne 3.
1. UccnenoBaTs YUCIOBRIE prI[BI Ha CXOIUMOCTE:
© n? +1 n(n+1) © -1\
D X 6 ¥ 1, ) Y .
n n=1 3 n=1\5n+1

2.HccnenoBaTh Ha YCIOBHYIO, A0COIOTHYIO CXOAMMOCTD:

0 Syt 55— mipm(pi}

Sn+1 n=1 (3n-2)" 5"
0 2 3"
3. Haiiti 0671aCTh CXOMMOCTH CTENIEHHOTO psifa: a) Y. —— X' ; 6) Z (x+2)".
n=1n+1 o
4. HaliTu TpM NEpPBBIX, OTIMYHBIX OT HYIIS, YIEHA Pa3I0kKeHUs B CTENEHHON s pemeHus audde-
PEHIHMAILHOTO YPABHEHHUS: y'= 2y2 + yex, J’(O) = % :

Bapuant Ne 4.

1. HCCHG,Z[OBB.TB YU CJIOBBIC PAJAbI HA CXOOAUMOCTD:
1

n n
Y Z 2+l );10"’ ’ n=1(5n+lj |

2.2) I/ICCJ'IGI[OBaTB Ha yCJIOBHYIO, a0COIFOTHYIO CXOJUMOCTD:
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ll’l 0 " n 0 _ll’l
» 3 U 53 (1) Bz—( )

n=2 nlnn n=1 n! n=1 (27’l+1)n
© 2" n+1 "
3. Haiitu 06acTh CXOAMMOCTH CTENEHHOTO psijia: a) P (x+3)"; 6) Z 3 X
n=1 N n+

4. HaiiTu Tpu NepBbIX, OTIMYHBIX OT HYJISI, WICHA Pa3IoKEeHHs B CTEIICHHOU psiJ peteHust audde-
PEHLUATBHOTO YpaBHEHUs: )’ = ycosx + 2cos y, y(O) =0.

Bapuant Ne 5.

1. WccnenoBaTh YKCIOBBIE PSAJIBI HA CXOAUMOCTb:

I’l

1 o 1 n+1
a)Z ; 6)2— B) 21(2+ j :

n=2 I’l —-n n=1 n! n= 10"
2. UccrenoBarh Ha yCIOBHYIO, a0COMOTHYIO CXOAMMOCTH:
® 2n+3 ® n’ 2n+1
)Y (-1 —; o)X (-1) ——; B) Z( n*-
0 n
3. Haiiti 06acTh CXOMMMOCTH CTEIIEHHOTO Psifia: a) . (x=2)".
n=1(n+ 1) 14n 1
4. HaifTu TpH MEPBBIX, OTIUYHBIX OT HYJIS, YWICHA PA3JIOKCHHS B CTEIIEHHOU psij perreHus audde-
PEHIHATBHOTO ypaBHEHHs: V' = x> + XV + °, (0)=0,5.
Bapuant Ne 6.
1. WccnenoBaTh YHUCIOBBIE PSAJIBI HA CXOAUMOCTb:
1 © 11" ® 2\
a) Z n 5 6) Z - B) Z (095 +_nj .
n=12" +1 n=1 H! n=1 5

2. HccnenoBaTh Ha YCIOBHYIO, A0COMOTHYIO CXOAMMOCTH:

2y < i1 1 z (-1)'
—1) ——; -1y —: B :
a)n{:l( ) A3n—1 ’6)nZ=:1( ) (n+2) ) nZ=:

1 n
© 5"(x-3)" n"
3. Haiitu 061acTh CXOAMMOCTH CTENEHHOTO psijga: a) 2. — ; 0) Z .
n=1 n: =1 n!

4. HaiiTu Tpu nepBbIX, OTIIMYHBIX OT HYJIS, WICHA Pa3JIOKCHHS B CTENIEHHOM sl pemenus audde-
sin
peHIManbHOro ypasuenus: )’ =e° " + X, y(O) =0.
Bapuant Ne 7.
1. WccnenoBaTh YHUCIOBBIE PSAJIBI HA CXOAUMOCTb:

2 Z 1 6)%0:2’“_1, B)i(n+2)

nanln’n n=1 n3" n=1
2. UccnenoBaTh Ha YCIOBHYIO, A0COMOTHYIO CXOANMOCTE!

0 n 1 0 .
a) Y(-1 ;6 1) 1 :
) ,21( ) (n+3)Inln+3) ) n§1( ) (n+2)4" n=1 (2n)!
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§ o 3 ; © x2n
3. Haiitu 061acTh CXOAMMOCTH CTENEHHOTO psjia: a) ‘X', 0) Y ——m.
n=1 n-"+1 n=1 I’l(l’l +1)

4. HaiiTu Tpu NepBBIX, OTIUYHBIX OT HYJIA, YICHA PA3JIOKEHHS B CTETIEHHON psJ perieHus nudde-

2 2
PEHIIMAIBHOTO YPaBHEHHUS: y' =X+Xx +y, y(O) =1.

BapuanTt Ne 8.

1. WccnenoBaTh YHUCIOBBIE PSAJIBI HA CXOAUMOCTb:

© 2n 8 3 0 n g
)Z(2n+1j ’ )nz1(n+2)' B)n§1(2n+1j '

2. UccnenoBaTh Ha YCIOBHYIO, A0COMOTHYIO CXOANMOCTH:

o0 1 0 n3n o (_ l)n
) L(-1)"——; o) X(-1)'——: B X
nzl( ) 4n—1 nzl( ) (n+1)" n=1(n+3)!
© n? 2n
3. Haiiti 061aCTh CXOAMMOCTH CTEIICHHOTO psfa: a) Y. —— - X ; 0) Z .
n=1 N: n=17"

4. HaifTu Tpu NepBBIX, OTIMYHBIX OT HYJIA, YiICHA Pa3JIOKCHHS B CTETIEHHOW pAJ pemeHus nudge-

PEHILIMATBHOTO YPaBHEHHUS: y' =X+ y2 , y(O) =0,2.

Bapuant Ne 9.

1. WccnenoBaTh YHUCIOBBIE PSAJIBI HA CXOAUMOCTb:

n-1
1 N ) n
Y nzzn 1nn )n21(2n)' & § (2n+1) '

2. HccnenoBaTh Ha YCIOBHYIO, ADCOIIOTHYIO CXOAMMOCTD:

2 2 e 2 (1)
;0 -1 ; -~
Y nz::1 A\‘/l’? ) nZ::l( ) an ") ,El (211)!

® " 4"
3. Haiiti 0611aCTh CXOJMMOCTH CTEIIEHHOTO psa: a) ., (Hj ; 0) Z ; (x-3)".
n=1 n n=1 <h

4. HaiiTu Tpu NepBBIX, OTIUYHBIX OT HYJIA, YICHA PA3JIOKEHHS B CTETIEHHON psJ perieHus nudde-

PEHIUAIBHOTO YPaBHEHUSL: y' =y+ xe’ , y(O) =0.

Bapuant Ne 10.

1. WccnenoBaTh YHUCIOBBIE PSAJIBI HA CXOAUMOCTb:

© 5n—2 ® 8"
a) X 0) Z— B) >
n= 14'7’l'+'7 n=1n" n= 111

2. HccnenoBaTh Ha yCIOBHYIO, a0COJIFOTHYIO CXOJIUMOCTh:

TR S )[1+ 1 ) o3 LU

im13+n o 3 3n+1 Zi12n+ 1)

53



2n n

e}
3. Haiitu 061acTh CXOAUMOCTH CTENEHHOTO psijga: a) 2. ; 0) Z T
n=12-5" n=1 I’l
4. HaifTu Tpu NepBBIX, OTIIMYHBIX OT HYJIS, YiICHA Pa3JIOKEHUS B CTCTICHHOU psij pemeHus nudde-
)22 : 0)= 1
penmmansHoro ypapaerus: YV =X ) +ysmx,  ylU)= E

Bapuant No 11.
1) UccnenoBaTh YUCIIOBBIE PsIIbl HA CXOUMOCTD:
&1 (n))? -
> _— 6) Z ;B Z
n=1~/1(n +2) = 3" n+3

2) UccnenoBath Ha YCIOBHYIO, a0COMIOTHYIO CXOAUMOCTB!

WECY T o wEent

n=1

(n+1)

o—1 1
1) Haifti 06:1acTh CXOAMMOCTH CTETICHHOTO psifia: a) Zu, Z ( ) x"

Sn-1)%" “Tn—11

5) Haiitu deTbipe NEpBbIX, OTIIHYHBIX OT HYJIS, WICHA PA3JIOKEHUS B CTCTICHHOMN ST PEIIeHus -
depenumansroro ypasuenus: y" =cosy+2x, p(0)=0, y'(0)=1.

Bapuant No 12.

1. WccnenoBaTh YKCIOBBIE PSAJIBI HA CXOJAUMOCTb:

o 1 2n+1
a)nzl:n )z(n 1)' BZ—:‘(Zn—J .

2. UccnenoBath Ha yc.HOBHyIO, a0COIOTHYIO CXOJTUMOCTb:

= n+n+l 1(n+1)
6) > ()" ————1| ; D™
a);ﬁ/n +1 )Z‘( )[2n2+n+lj )nz:‘( ) n!

x—1
3. HaiiTi 06;1acTh CXOAMMOCTH CTEIIEHHOTO psifa: a) Zn! x": 0) z ( 9n)
n=l1 n=l1 n

4. HaiiTi YeThIpe MEPBBIX, OTIMYHBIX OT HyJIsl, WIEHA PA3JI0KEHUS B CTETICHHOM Sl pelieHns aud-
depenumansHoro ypasuenns: ¥ —xy'+y° =0, p(0)=1, y'(0)=0.

BapuanTt Ne 13.

1. HCCJ’IG,Z[OBaTB YU CJIOBBIC PAJAbI HA CXOOAUMOCTD:

TR D Dol S I

mn +n+1 n=1 N n=l1
2. HccnenoBaTh Ha yCIOBHYIO, a0COJIFOTHYIO CXOJUMOCTh:

" 2 - = (1) (n + 2)
_1 n 1—; -2 7
9 20" 5 ;(2n+1) D2,
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2n
2 X x+1
3. HaiiTi 06;1acTh CXOAMMOCTH CTEIIEHHOTO psifa: a) Z—; 0) Z ( )

n=1
4. HaiiTi YeThIpe TIepBBIX, OTIMYHBIX OT HyJIs, WIEHa Pa3/okKeHHUs B CTENIEHHOM Psijl peruenus aud-
n 2.1 !
depenrmansroro ypaprenus: ) =x"y —y, y(0)=0, y'(0)=1.

Bapuant Ne 14.

1. UccnenoBaTh YUCIIOBEIE prI[BI Ha CXOIUMOCTE:

(n + 2)! 3
a) Z 0) Z B) Z
13n+ 1 (2n)"
2. HccnenoBaTh Ha yCIOBHYIO, a0COJIFOTHYIO CXOIUMOCTh:

© (_l)n ( l)n 12n+1 ( l)n 1
—— 6 ; .
) n=1 \| N + 2 ) z B) ; n- 3”

5 &0 (x=2)"
3. HaiiTi 06;1acTh CXOAMMOCTH CTEIIEHHOTO psifa: a) 2—2; 0) Z oy d”
n=1N

4. HaiiTu 4yeTsIpe MepBbIX, OTIMYHBIX OT HYJISl, YIEHA Pa3I0KEeHUs B CTEIICHHOHN psijl pereHust Tud-
(GepennmanpHoro ypaBuenus: y"—xy'=+y+e”, y(0)=1, y'(0)=-1

Bapuant Ne 15.

1. WccnenoBaTh YKCIOBBIE PSAJIBI HA CXOJAUMOCTb:

contl (2n)! o 3
a) 0) ;  B)
nz(; n’ Z n!)’ Z TGn+1)"
2. UccnenoBaTh Ha YCIOBHYIO, a6comoTHon CXOIUMOCTb:
Z( )nl 6) Z( 1)n12n+1 z( z)nl
n=1 37’1 2 ’ (I’l + 1)'
+3 * "
3. Haiiti 06;1acTh CXOAMMOCTH CTETICHHOTO pPsla: ) Z% : §) Z x—
vl N w1 n(n+1)

4. HaiiTu 4eTbIpe MepBhIX, OTIUYHBIX OT HYJIS, YiCHA Pa3JIOKEHUS B CTETICHHOW Psijl perieHus qud-
depennuansHoro ypasnenust:  y" = ycosy +x, y(0)=1, »'(0)=1.

II arrecTanus

Bapuanrt Ne 1

1. BeposarHocTb XOTsI ObI OTHOTO MOMAJJaHNS B MUIIIEHb CTPEIIKOM IPH TpeX BrIcTpenax paBHa 0,875.
KakoBa BeposiITHOCTh monafgaHus MpU OJJHOM BbICTpesie?

2. Cpenu 100 norepeiinbix OmneroB ecth 10 BeMrphImHBIX. KakoBa BEpOSTHOCTH TOTO, YTO JBa
HayJjauy BbIOpaHHBIX OMJIETa OKa)KyTCsl BBIUTPHIIIHBIMU?

3. Cuanras, uto B cpeaHeM 15% OTKpbIBAIOMXCA MaJIbIX IPEAIPUITUNA CTAHOBATCS B TEUEHHE roja
OaHKpOTaMH, HAUTHU BEPOSITHOCTHh TOTO, UYTO U3 10 HOBBIX MaJbIX MPEINPHUATHN 32 TOJ OaHKpOTa-
MU CTaHyT OoJiee IByX MpeanpusTHiA?

4. CTyaeHT oTBeUaeT MpaBUILHO Ha 1-i BOIIPOC SK3aMEHAIMOHHOTO OuieTa ¢ BepostHocThIo 0,8. Ha
2-11 BOIpOC OH OTBEYAET MpaBWIbHO ¢ BeposiTHOCTHIO 0,9. [TocTpouts pacnpesenenue ciy4aiiHON
BEJIMYMHBI — YHCJIa IPAaBUIbHBIX OTBETOB — B BUJE TAOJIMIbI, HAMTH MaTeMaTUYeCKOe OXKUIAHHUE,
JUCIIEPCUIO U CpeHEE KBaJpaTHUecKoe oTkiIoHeHne CB.
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BapuanT Ne 2
B memke nexut 100 Genbix u 100 yepHbIx mapoB. Hayran BeiHuMarot 5 mapos. Kakosa BeposT-
HOCTb, YTO CPEIU HUX OYJET B TOUHOCTH 2 OesbIX Imapa?
B smmke naxoautes 20 aeranei, u3 KOTOpbIX 4 — OpakoBaHHEIE. V3 sluKa U3BJICKAIOT 3 JETalu.
KaxoBa BeposSITHOCTB TOTO, UTO CpeAN HUX HET OpaKOBAHHBIX?
B nexe, u3rorosinstomiem 00yThl, Tpu cTanka. [lepseiii mpousBoaut 30% Bceit mpoayKIuu, BTO-
poit U TpeTuil cTaHkH nmpou3BoIAT 25% u 45% npomyKIMH COOTBETCTBEHHO. bpak mpoaykuun
3TUX CTaHKOB cocTaBisieT 1%, 2% u 3% coorBercTBenHo. HaliTu BepOATHOCTH TOTO, YTO CIIy-
YaifHO BRIOpaHHBIN 00T OpaKOBaHHBIN.
W3 mstu rBo3auK aBe Oenble. OMHOBPEMEHHO B3sUM JBE TBO3IMKH. COCTaBUTH 3aKOH pacrpesie-
JIEHUS CIIyYailHOW BEJIMYHMHBI, BBIpAXKAIONIEH YMCIO OENbIX TBO3JAMK CpPeAM B3SATHIX NBYX. HalTh
YHUCJIOBBIE XaPAKTEPUCTUKU 3TOU CIIy4aliHOW BEJIMYUHBI.

Bapuant Ne 3

[Taptus snexkrpuueckux nammnodek Ha 20% wu3rorosieHa nepBbIM 3aBoJ0M, Ha 40% - BTOpBIM U
Ha 40% - tperbuM. bpak coctaBnser coorBercTBeHHO 1%; 0,5% u 0,6% MpOIyKIMH 3TUX 3aBO-
10B. HaliTu BEpOSITHOCTB TOTO, YTO HayZauy B3sTas U3 NapTHH JaMIIOUYKa OKaKeTCs CTaHIapTHOM.
90% s16m0Hb 06paboTaHO XMMUKAaTaMU. BepoATHOCTh MOpaskeHusl BpeAUTEISIMU SI0JI0HB, 00pado-
TaHHBIX XUMHKaTamMu paBHa 0,04, mis HeoOpaOOTaHHBIX SOJOHb 3Ta BEPOATHOCTH paBHa 0,6.
BriOpannas Haynady s0J0HS OKazaiach MOpaXeHHOU BpeauTensiMu. KakoBa BEpOSTHOCTH TOTO,
YTO 9Ta A0JI0HSI 00paboTaHa XUMHUKATAMH.
Txaunxa obciyxuBaer 10 craHkoB. BeposSTHOCTH TOro, YTO B TE€UYEHHE Yaca CTaHOK MOTpedyeT
perynupoBky, paBHa 1/3. KakoBa BepOATHOCTH TOTO, YTO B T€UEHHE Yaca TKAYMXe MPUAETCS pe-
TyJIMPOBaTh 5 CTAHKOB?
OXOTHUK, UMEIOIMI 3 TTaTpoHa, CTPENseT MO JUYH 10 MEPBOro MOMAAaHUs WIH JI0 U3PACX0/10Ba-
HUS BCEX NAaTPOHOB. BeposTHOCTH NonagaHus mpu nepBoM BeicTpene paBHa 0,6; MpH KakJOM I0-
cienymoeM BeicTpenie yMeHnbuaerca Ha 0,1. CocTaBUTh 3aKOH paclpelesIeHUs Yncia aTPOHOB,
M3PACXOJOBAHHBIX OXOTHUKOM. HaliTh mMaTemaTHdeckoe OXUAAHUE U AUCIIEPCHUIO DTOM CIlydai-
HOM BEJIUYHHBI.

Bapuant Ne 4
Jliis HopMasbHOM paboThl aBTO0A3bl HA JTMHUM JOJKHO OBITH HE MEHEE BOCHbMH MalllH, a
MMEETCA HUX JeCiITh. BeposSTHOCTH HEBBIXOJA KAXKIOW MAalIWHBI Ha JUHUIO paBHa O0,l.
HaiiTu BeposATHOCTh HOpMaIbHON PabOThI aBTOOA3bI HAa OJIMKANIINI 1€Hb.
N3 100 usroroBnenubix aetaneit 10 umeror aedekt. s npoBepku ObUTH OTOOpaHBI S J1e-
taneil. KakoBa BeposSITHOCTH TOro, YTO Cpeau OTOOpaHHBIX JeTaneil 2 okaxyTcs Opako-
BAHHBIMU?
BeposiTHOCTE nTpaBUiIbHOTO 0()OPMIICHHS HAKJIATHOM MU Tiepeaayde mpoaykiuu pasaa 0,8.
Haiit BEpOATHOCTH TOTO, YTO U3 TPEX HAKIAJHBIX TOJBKO JIBE O(POPMIICHBI MPABUIHHO?
JIBO€ CTpEnKOB MPOU3BOIAT IO OJHOMY BBICTPENY B MHILEHb. BEpOATHOCTH momagaHUs
JUIsl HUX COOTBETCTBEHHO paBHbI 0,8 u 0,7. CocTaBUTH 3aKOH pacIpeesieHus: yucia mo-

najaHui B MulieHb. HalTu 4ucioBbie XApPAaKTCPUCTUKNU ATOM BEJIUYMHBI.

Bapuanr Ne §

B naptun u3 15 0HOTUIHBIX CTUPAJIBHBIX MAIIMH 5 MAIIMH U3rOTOBJIEHBI Ha 3aBoJE A, a
10 — na 3aBoge B. CnydaitHeiM 00pa3oM oToOpaHO 5 MamuH . HaliTu BEpOATHOCTH TOTO,
qTO 2 U3 HUX U3TOTOBJIEHEI HA 3aBode A?

[Ipennpusarue obecrieunBaeT PeryJsipHBIA BBITYCK MPOAYKIUHU IpU 0€30TKa3HOU MOCTAaBKe
KOMIUIEKTYIOIIUX OT JBYX CMEXHUKOB. BEpOsTHOCTh OTKa3a B MOCTaBKE MPOAYKIHUHU OT |-
ro cmexHuka pasHa 0,05, ot 2-ro — 0,08. Haiitu BepoaTHOCTh cO0si B paboTe mpeanpusi-
THS.
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4.

B HoBOM Mukpopaitone nocrasieHo 10 000 k010BBIX 3aMKOB Ha BXOJHBIX JIBEPSIX JOMOB.
BeposiTHOCTh BbIXO/1a U3 CTPOsi OJHOTO 3aMKa B TeueHue mecsia pasHa 0,0002. Haittu Be-
POSITHOCTB TOTO, UTO 332 MECSI] OTKAXYT 5 3aMKOB.

B Ounere aBe 3amaun. BeposATHOCTh MpaBUIBLHOTO pEIICHUS MEepBOM 3amauu paBHa 0,9;
BTOpOii 0,8. CocTaBUTH 3aKOH pacHpeieNIeHUs Yrciia MPaBUIIbHO PEIIEHHBIX 3a7a4 B Ouie-
T€ Y BBIYUCIIUTE MATEMAaTUUECKOE OXKHUJaHUE U JUCTIEPCUIO ATOM CITydyailHON BEITUYUHBI.

Bapuant Ne 6
Ha cxman npuse3nu 50 AMKMKOB KOMIUIEKTYIOIIUX M3ACIUN NI OJHOTO M3 BUAOB DBM,
HO CpeIM HUX OKa3ajaoch 4 slMKa KOMIUICKTYIOMMX Ui apyroro Buaa OBM. Haynauy
B3s1M 6 suKoB. HaliTu BEpOSATHOCTH TOTO, UTO B OJJHOM U3 3THUX O SIIIMKOB OKAXKYTCS He-
KOMILJICKTHBIC JICTAJIH.
Ha npennpustuun, n3rotaBamBaronieM 3aMKy, 1-i nex npousBoaur 25, 2-it — 35, 3-i1 — 40%
BCEX 3aMKOB. bpak cocrtapisieT coOoTBETCTBEHHO 5, 4 1 2%. HaliTu BEepOATHOCTH TOTO, YTO
CIIy4aifHO BHIOpAHHBIN 3aMOK SIBISETCS Ne(PEKTHBIM.
Tonbko onvH U3 9-TH KJIOYEH MOAXOAMT K JTaHHOMY 3aMKy. KakoBa BEpOATHOCTH TOrO,
YTO MPHUIETCSA OMPOOOBATH 5 KIIIOUEH /s OTKPBIBAHUS 3aMKa.

Bcexoxects caxenieB s0moHu cocTtaBisieT 80%. IlocaxkeHo 2 caxkenma. CioydaiiHasi Be-
auyuHa X — 4ucio B3omenmux si010Hb. COCTaBUTH SNl paclpeeeHus: clyq4aiiHoi Be-
nr4yrHbL X. HallTh MaTeMaTudeckoe 0KUAaHUE, JUCIIEPCHIO U CPEIHEKBAAPATUYECKOE OT-
KJIOHEHHE.

BapuanTt Ne 7
MarasuH noyiy4us NpoayKIUIO B SIIHUKaX ¢ 4-X ONTOBBIX CKJIAJ0B: 4 — ¢ IEPBOTO, 5 — CO BTOPO-
ro, 7 — ¢ 3-ro u 4 — ¢ 4-ro. Cny4dailHbIM 00pa3oM BbIOpaH SIIMK I poaaku. KakoBa BeposiT-
HOCTb TOTO, YTO 3TO OYJIET SIIUK C TIEPBOTO WIIH C TPEThEro ckiaaa?
BeposTHOCTH CBOEBPEMEHHOTO BBIMOJIHEHHS 3aJjaHus TPEMs HE3aBUCHUMO pabOTaIOUIMMH Ipe.-
npUsATUIMHA cOOTBETCTBEHHO paBHbI 0,5; 0,6; 0,7. HaliTu BepOsITHOCTH CBOEBPEMEHHOTO BBITIOJI-
HEHUS 3aJaHUsI XOTS Obl OTHUM MPEIIPUITHEM.
Ha cranmusax otmpasnenus moe3noB Haxoautcs 1000 aBromaroB i npojaxu OuineToB. Bepo-
ATHOCTB BBIXOJIa U3 CTpOsi ogHoro aBromara paBHa 0,004. HaiiTu BeposSITHOCTh TOTO, UTO B T€Ye-
HUE Yyaca U3 CTPOs BBIWIYT TPU aBTOMATA.
B maptuu u3 BocbMM AeTaneil nATh ctaHaapTHeIX. Haynauy B3sThl ABe neranu. [loctpouts psin
pacmipeneNeHus Yucia CTaHIapTHBIX JeTaneid cpeau oToOpaHHbIX. HailTi urcioBbie XapakTepu-
CTHKHU TON BEIMYUHBIL.

Bapuant Ne 8
BeposiTHoCTh mpaBmiibHOTO OOpMIICHHS cueTa Ha mpeanpustau ¢ octasiser 0,95. Bo Bpems
ayIMTOPCKOM MPOBEpKH OBUTH B3STHI Ba cyeTa. KakoBa BEpOSTHOCTH TOTO, YTO TOJBKO OJIMH U3
HUX 0(pOpMJIEH PABUIIHHO?
Ha npennpusitun padoTtatoT ABe Opuraasl padbounx: 1-if MpoU3BOIUT B CpeIHEM V4 MIPOAYKLIUHU C
npoueHToM Opaka 4%, BTopas — 4 IpOAYKIMH ¢ IpolieHToM Opaka 6%. B3sitoe Hayran usnenue
oKa3aJioch OpakoBaHHBIM. HaiiTu BepOsSTHOCTH TOTO, YTO OHO U3TOTOBJICHO BTOPOH OpHraaoii.
JIBa cTpenka JenaiT Mo OJHOMY BBICTpENy B MUILIEHb. BeposSTHOCT monagaHus IEPBOrO CTPei-
ka pasHa 0,7, a Broporo — 0,8. HaliTu BeposiTHOCTH TOT0, YTO MUIICHb OYJIET MOpaKeHa.
B kop3une 5 Oenbix u 3 uépHbIX mapa. Haynauy Oepyt 2 mapa (6e3 Bo3Bpamienus). [loctpoiite
pAI pactipeneneHus yncia OebIX mapoB cpean oToOpaHHbIX. HaliTy 4rcioBbie XapaKTePUCTHKH
3TOM BEIUYHHBI.

Bapuant Ne 9
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1.

B maraszune nmeercs 10 sxeHCKUX B 6 MyX)ckux mry0. s aHanm3a kadectBa otroopanu 3 nryObl
ciydaifHeIM 00pa3oM. OmpenesuTh BEepOSATHOCTh TOTO, YTO CPeld OTOOpPAHHBIX IIy0 OKaxyTCs
TOJIBKO MY>KCKHE UJTH TOJIBKO KEHCKHE IIYOBl.

B 00yBHYI0 MacTepcKyro AJisi peMOHTa MPUHOCAT canoru ¥ Ty(au B cootHomeHuu 2:3. Bepost-
HOCTh Ka4e€CTBEHHOTO PeMOHTa JJisi caror paBHa 0,9, a nis tydens — 0,85. [IpoBenena nmposepka
KauecTBa OJHOM mapbl 00yBu. OKa3anock, 4yTo 3Ta mapa 00yBU OTPEMOHTHUPOBAaHA KAa4eCTBEHHO.
KakoBa BeposITHOCTh TOTO, YTO 3TO a) canoru; 0) Tydm?

Paboraror 4 maraswHa 1Mo mpojaxe CTUPATbHBIX MallWH. BeposATHOCTh OTKa3a MMOKyHaTello B
MarazuHax paHa 0,1. Cuuras, 4TO aCCOPTUMEHT TOBapa B KaXKIOM MarasuHe (GpopMupyercs
HE3aBHCHUMO OT JIPYTHX, OMPEEINTh BEPOSITHOCTh TOTO, YTO MOKYIATENb MOMYyYUT OTKA3 B ABYX
MarasuHax.

C BepOATHOCTHIO MOMaZaHus PU OAHOM BbicTpesie 0,7 OXOTHHK CTpeNsieT MO JUYU U YCIeBaeT
caenath 2 BeicTpena. CiaydaitHas BenrunHa X — 4KCIIO TpoMaxoB. HalTu BEpOSITHOCTH cledy-
IOIUX COOBITUN: @) HE MEHEE JBYX MPOMAaxoOB; 0) He OoJiee TPEX MPOMAXOB; ) YUCIIO MPOMAXOB
Oosnble 01HOr0, HO He Oosnee Tpéx. Haittu M (X) u D(X).

Bapuant Ne 10
B ropone Haxogutcs 15 mpoaoBOJIBCTBEHHBIX U 5 HENPOJOBOJIBCTBEHHBIX MarasuHoB. Ciiydaii-
HbIM 00pa30M AJIs IpuBaTU3alK OblIM 0TOOpaHb! 3 MarasuHa. Haiitu BepodTHOCTB TOTO, 4TO U3
ATUX TPEX Mara3uHOB 2 MarasuHa — IPOJOBOJILCTBEHHBIE U | — HEMPOAOBOJILCTBEHHBIH.
TexHUYeCKOE yCTPOUCTBO BBIMIET U3 CTPOSi, €CIIM OTKaXKyT HE MEHEE ABYX M3 TPEX HE3aBUCHUMO
paboTtaronx 31eMeHTOB. BeposTHOCTh 0TKa30B 1-ro, 2-ro, 3-r0 3J€MEHTOB COOTBETCTBEHHO
paBHbI0,2; 0,4; 0,3. MI3BeCTHO, YTO yCTPOMCTBO OTKa3ano. HaliTh BEpOATHOCTH TOTO, YTO OTKa3a-
mu 1-i 1 2-# 37IeMEeHTHI.
B onHoli komMHaTe HaxoauTca 4 AEBYHIKH 7 IOHOIIEHW, B Apyroil — 10 meByliek U S5 IOHOIIEH.
Haynauy BBIOMpArOT 10 OJIHOMY YEJIOBEKY M3 KaXKAOH KOMHAThl. HaliTH BEpOSTHOCTH TOTO, YTO
00a OHU OKaXXyTCs FOHOIIAMH HJI 00a — JEBYIIKAMHU.
BeposiTHOCTE pabOTBl KaXI0TO M3 JBYX KOMOAiHOB 0€3 IMOJIOMOK B TEUYEHHUE OIpPEeIEHHOTO
BpemeHH paBHa 0,9. CocTaBUTH 3aKOH PACIPEAEICHUS CIy4allHOM BEIUYMHBI X —UHCIAa KOM-

0aifHOB, padoTtaromux 6e3oTka3Ho. Haittu M (X) u D(X).

Bapuant Ne 11

B memike 5 yepHBIX m1apoB, 3 KpacHBIX U 5 0enbix. KakoBa BEpOSATHOCTH BEIHYTH KPACHBIM WITH
Oenblit map?

B nopt npuxoaar kopabiu U3 Tpex MyHKTOB OTHpaBieHus. BeposTHOCTh nmosiBieHus Kopalis u3
nepBoro nyHkra pasta 0,2, u3z sroporo — 0,6. KakoBa BeposSTHOCTb, UTO NPHUILEAIINI KOPaOIb —
U3 TPETHETO MyHKTa OTIIpaBJIeHUA?

Tpoe pabounx U3roTaBIMBAIOT OAHOTHIIHEIEC U3aenus. [lepsorit usrorosui 40, BTopoii — 35, Tpe-
THii — 25. BepostHOCTh Opaka y nepBoro padouero 0,03, y Broporo — 0,02, y Tperbero — 0,01.
B3ssitoe Hayraa usnenue okasanock OpakoBaHHbIM. KakoBa BEpOSTHOCTB, YTO €r0 U3TOTOBUII BTO-
poit paboumii?

CryneHT oTBeyaeT NpaBWIbHO Ha |- BOIIPOC 3K3aMeHaMOHHOTro Ouieta ¢ BepoarHocThio 0,8. Ha
2-11 BOIIPOC OH OTBEYAET MPaBWILHO C BepossTHOCTHIO 0,9. [TocTpouTs pacnpeneneHue ciryyai-
HOW BEJIMYMHBI — YMCJIAa TIPABUIIBHBIX OTBETOB — B BUJIC TAOJIHIIBI; HAWTH MaTEMAaTUYECKOE 0XKU-
JaHW€e, TUCTIEPCHUIO U CpelIHEE KBaJpaTnieckoe oTkioHeHue CB.

BapuanTt Ne 12
B memke nexut 100 Genbix u 100 yepHbIx mapoB. Hayran BeiaHuMarot 5 mapos. Kakosa BeposTt-
HOCTB, YTO CpeAH HUX OyAeT B TOUHOCTHU 2 OembIX mapa?
B simmke naxomutes 20 netaneit, u3 KOTOpbix 4 — OpakoBaHHbIE. M3 slka W3BIeKarOT 3 1eTau.
KakoBa BepOSITHOCTb TOTO, UTO CPEIH HUX HET OpaKOBaHHBIX?
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B nexe, uzroroistoniem 60ntel, Tpu cranka. [lepsorii mponssoaut 30% Bceil mpoayKuuu, BTO-
poii U TpeTuil ctaHKU Npou3BoIAT 25% u 45% npoAyKIMH COOTBETCTBEHHO. bpak mponykuuu
3THX CTaHKOB coctaBisieT 1%, 2% u 3% coorBercTBeHHO. HaiiTi BepOsATHOCTH TOTO, YTO CIIYy-
YaiiHO BBHIOPaHHBIN 6ONT OpaKOBaHHBII.

W3 nstu reo3auk aBe Oenble. ONHOBPEMEHHO B3sUM ABE TBO3IMKH. COCTaBUTH 3aKOH pacIpesie-
JICHUS CITyYailHON BETUYMHBI, BRIPAXKAIOIICH YUCIIO OENbIX TBO3JMK CPEeAU B3ATHIX OBYX. HaiiTu
YUCJIOBBIE XapaKTEPUCTUKH 3TOU CIIy4allHOW BEJIIMUUHBI.

BapuanTt Ne 13

[Taptus snekrpudeckux jammnouek Ha 20% wu3rorossieHa nepBbM 3aBojoM, Ha 40% - BTOpBIM U
Ha 40% - tperbuMm. bpak coctaBnser coorBercTBeHHO 1%; 0,5% 1 0,6% TPOIYKIINHU 3TUX 3aBO-
n0B. HaliTu BEpOSITHOCTB TOTO, YTO HayJaudy B3sTas U3 NapTHH JaMIIOUKa OKa)KETCs CTaHIapTHOM.
90% s610Hb 00paboTaHO XMMHUKATaMU. BeposiTHOCTh mopaskeH!s BpeAUTEISIMU 10JI0Hb, 00pado-
TaHHBIX XuMHUKaTamMu paBHa 0,04, mis HeoOpaOOTaHHBIX SO0JIOHB 3Ta BEPOATHOCTH paBHa (,6.
BriOpannas Haymauy si670HsS oka3ajach MOpaXKeHHOM BpeauTtensiMu. KakoBa BeposITHOCTH TOTO,
4TO 3Ta sI0J70Hs 00paboTaHa XUMUKATaAMH.

Tkaunxa obcmyxuBaeT 10 craHkoB. BeposTHOCTH TOTO, YTO B T€YCHHE Yaca CTAHOK MOTpeOyeT
perynupoBku, paBHa 1/3. KakoBa BepoATHOCTh TOTO, UTO B TEUEHUE Yaca TKAYUXe MPHUAETCS pe-
I'YJIUpOBaTh 5 CTaHKOB?

OxoTHUK, UMeIoLUI 3 maTpoHa, CTpeseT Mo UMYX 10 TIEPBOro MONaJaHus Uik 0 U3PacXo10Ba-
HUS BCeX NaTpOHOB. BeposTHOCTP momnaganus mpu nepBoM BeIcTpene paBHa 0,6; MPH KakJOM IO-
cienyiomeM BeicTpenie yMeHbliaerca Ha 0,1. CocTaBUTh 3aKOH pacHpeesieHUs Yncia MaTpOHOB,

M3PacXxo0/IOBAaHHBIX OXOTHUKOM. HaliT MatemMaThdeckoe OKHUIIAaHWE W JUCIIEPCHUIO0 TOM Cllydai-
HOU BEJINYUHEL.

Bapuant Ne 14
BeposiTHOCTE X0Ts OBI OJTHOTO TTONAAaHUs B MUIIIEHb CTPEIKOM IIPH TpexX BhICTperax paBHa 0,875.
KaxoBa BeposITHOCTB IONIaJaHUs IPU OJTHOM BBICTpETE?
Cpemn 100 moteperinpix OmiieToB ecTh 10 BBIMTPHIIHBIX. KakoBa BEpOSTHOCTH TOTO, YTO JIBa
Hay/1aqy BEIOpaHHBIX OUJIETa OKaXYTCS BHIUTPBIITHBIMU?
B kopoOke 4 HOBBIX 1 2 YK€ UCIIOIB30BAaHHBIX TEHHUCHBIX Mst4a. JJist mepBoil UTphl OepyT U3 KO-
poOKHM 2 Ms4a, a 3aTeM UX BO3BPAIIAIOT MOCIE UTPhl B KOpoOKy. HaiiTu BeposTHOCTB, 4TO AJIs
BTOPOI UTpbl OYYT BHITSIHYTHI 1Ba HOBBIX MSYa.
Cuwnrtas, 4to B cpenHeM 15% OTKpBIBarOIIMXCS MaJIbIX MPEANPUATUN CTaHOBSITCS B TEUEHHUE TOAA
OaHKpOTaMH, HAUTHU BEPOSITHOCTH TOTO, 4TO U3 10 HOBBIX MaJbIX MPEANPHUATHN 3a TOJ OaHKpOTa-
MU CTaHyT OoJiee IByX MpeanpusTHiA?
CryneHT oTBeYaeT NMpaBWIbHO Ha 1-i BONPOC 3K3aMeHAIIMOHHOTO Ouiieta ¢ BepostHocThio 0,8. Ha
2-11 BOIpOC OH OTBEYAET MpaBWIbHO ¢ BeposiTHOCTHIO 0,9. [TocTpouts pacnpesenenue ciy4aiiHON
BEJIMYMHBI — YHCJIa MPAaBUIBHBIX OTBETOB — B BUJE TaOIUIIbl, HAUTH MaTeMaTHUECKOEe 0KHJIaHuE,
JUCIIEPCUIO U CpeHEE KBaJpaTHUecKoe oTkiIoHeHne CB.
Bapuant Ne 15
B ropone Haxogutcs 15 mpomoBOJIBCTBEHHBIX U 5 HENPOJOBOJIBCTBEHHBIX MarasuHoB. Ciiydaii-
HBIM 00pa3oM Ui MpUBaTU3alUU ObLTM 0TOOpaHbl 3 MarasuHa. HaliTu BEepOSITHOCTB TOTO, YTO U3
ATUX TPEX Mara3uHOB 2 MarasuHa — IPOJOBOJIbCTBEHHBIE U | — HEMPOAOBOJILCTBEHHBIH.
TexHru4ecKkoe yCTPONCTBO BBIMAET U3 CTPOsl, €CIIU OTKaXXKYT HE MEHEE JBYX U3 TPEX HE3aBUCHUMO
paboTtaronx 31eMeHTOB. BeposTHocTh 0TKa30B 1-ro, 2-ro, 3-r0 3J€MEHTOB COOTBETCTBEHHO
paBHbI0,2; 0,4; 0,3. MI3BeCTHO, YTO yCTPOMCTBO OTKa3ano. HaliTh BEpOATHOCTH TOTO, YTO OTKa3a-
nu 1-#1 u 2-1 57IeMEHTHI.
B onHoli komMHaTe HaxoauTca 4 AEBYHWIKH 7 IOHOIIEHW, B Apyroil — 10 meBylieKk U S5 IOHOIIEH.
Haynauy BbIOMpArOT 10 OJIHOMY YEJIOBEKY M3 KaKAOH KOMHAThl. HaliTH BEpOSTHOCTH TOTO, YTO
00a OHU OKaXXyTCs FOHOIIAMH HJT 00a — JEBYIIKAMHU.
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4. BeposTHOCTH pabOTHI KaKIOTO W3 JBYX KOMOAiHOB 0€3 IMOJIOMOK B TEUYCHHE OMPEIEICHHOTO
BpeMmeHu paBHa 0,9. CocTaBHUThH 3aKOH pacHpeleseHus CIydalHON BEIMYMHBI X —UHClIa KOM-
OaifHOB, paboTtaromux 0e3oTka3Ho. Haittu M (X) u D(X).

Kpurtepun oueHKH NMUCHMEHHOH KOHTPOJIbHOM PadoThI (8 pamkax pybexicHol ammecmayuil)

Peznamenmom BPC kagedpwr «Bvicuwias u npukiaouas mamemamuxay npeoycmompeno 25
bannos 3a evinoaHeHue pyoexsCcHol KOHmMpPoIbHoU pabomsi. Kajcooe 3adamnue, 6xoosujee 8 Kow-
MPONLHYIO, OYeHUBaemcs npenooagameinem ONpedeNeHHbIM Koauuecmeom 6annos. Mmoeoswiii 6ann
3a KOHMPONBLHYIO PAOOMY NOIYUAEMC CYMMUPOBAHUEM OANN08 3a 6Ce 3A0ANHUA.

KpuTepuii onieHKH 0JHOIO 3a1aHNUSA:

— o0Oy4aromuiics MPaBIWIIBHO PEIIWI 33/1a4y; MPHU 3TOM JIOTHYHO, TOCIEI0BATEIFHO U apTyMEHTUPO-
BaHHO HM3JI0XKHII PEIICHUE 33/1a4U — MAKCUMaIbHOE KOJHYECTBO OAJLIOB;

— o0yyaronuiicss B OCHOBHOM IMPaBWJIBHO PEIIMII 33a4y, AOMYCTUB MPH 3TOM HE3HAYUTENbHBIE He-
TOYHOCTH U morpemHocTy — 80% OT MaKCUMaIbHOTO KOJIMYECTBA OAJIIOB;

— oOyuaromuiics He MOJHOCTBIO PeuIll 3ajady, Ho He MeHee 50%, MomyCTUB Mpu 3TOM He OoJee
oJIHOM Tpy6oi omubku — 60% 0T MakCUMaIbHOTO KOJMYECTBA OAIIJIOB;

— oO0yuaromuuiics MpUBeEIl HETOHOE pelIeHre 3a1a4u (cTernenb noaHoTH — oT 30% mo 50%), normy-
CTHB TIPU dTOM 3HAYUTENbHbIC HeoueThl — 40% OT MaKCHMAalLHOTO KOJMYECTBA OAIJIOB;

— oOyyaromuiicst mpusen He Oonee 30% pemieHus 3agayu, JOMYCTUB MPU 3TOM IpyOble OLIMOKH U
HemoueThl — 20% OT MaKCHMaJIbHOT'O KOJIMYECTBA OaJlIOB;

— oOyyaronuiics He MPHUCTYNUI K pelieHuro 3a1aun — 0 Gaios.

IK3AMEHAIIMOHHBIE BUJIETbBI

BUJIET Ne 1
1. Yucnosble pspl, OCHOBHBIE TOHATHS. HGOGXOI[I/IMOG yCJIOBHE CXOI[I/IMOCTI/I

1
2. HccnenosaTh Ha CXOIMMOCTb PSJIBI: l)z 2) Z( ntl J Z (="
A Anl = n?+1

3. B samuxke 8 neranei, 5 u3 KOTopbIx — kauecTBeHHble. Hayznauy usBnekaror 4 neranu. Kakosa
BEPOATHOCTH TOT'O, YTO 2 U3 HUX — KaYeCTBEHHBIE?
4.  Cayuvaiinas BenuunHa X 1aHa QyHKIMEH pacnpeeeHHs

0 npu x<0
2
F(x): F(x)= % npn 0<x<7
1 pu x > 7,

Haiitu: miotHocTh BeposTHOocTer f (X) ; MmaTemarnueckoe oxunanue M (X) ; mucnepeuro D(X);

CpellHee KBaJpaTUIECKOe OTKIOHEHUE o(X) .

BUJIET Ne 2

JucuurumHaa MATEMATHUKA
Odakynerer DPAIIH npopunu  ITH cemectp IV
1. Cnyuvaiinbeie cCOOBITHS: OCHOBHBIE ompenienenus. Kiiaccuueckoe NoHATHE BEPOSATHOCTH.
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= 2n—1Y = (— 1)n+l2n
2. HccnenoBaTh Ha CXOIUMOCTH Psibl: 1) Z 2) Z , 3)2—.
n=1 1" n=1 n=2 3}’1 + 2

© 10" - x"

3. HaiiTi 06iacTh CXOAMMOCTH CTETIEHHOTO psija Z \/,

4. Tennucuct uzaet Ha urpy. Ecinm ero gopory nepe6e>KHT y€pHas KOIIKa, TO BEPOSITHOCTH o0e-
1wl paBHa 0,2; eciu He mepedbexut — 0,7. BeposTHOCTH TOTO, YTO KOIIIKa MEepeOSKUT JOpory —
0,1; uro He nepedbesxut — 0,9. Tennucucr npourpan. KakoBa BeposTHOCTB, YTO 4€pHAs KOIIKa
nepebexana gopory?

BUJIET Ne 3

1. IIpusnaku cpaBHenus. [Ipusnak Jlanambepa.
2. HccnenoBaTh Ha CXOOUMOCTD PSIIbL:
2 n n

a)Z 3 )Z— )Z

+I’l n=15n! n= l(2l’l+1)

0, npu  x<0,
2
Crnyyaiinas BennunHa X naHa QyHKImen pacnpeneneHus F(x):F(x)= xj npu 0<x<2,

1 npu  x>2.

Haiitu: miotHocts BepositHocTed f (X) ; maremaruueckoe oxunanue M(X);
pucriepcuto D(X) ; cpeaHee KBapaTUyecKoe OTKIOHEHUE o (X)) .

4. B smuke 20 mapoB, U3 KOTOPBIX 8 KpacHbIX, 7 CMHUX U 5 3eneHbix. Hayraa BeiOupator 5 mia-
poB. HailTu BeposSTHOCTH TOT0, UTO Cpear HUX | 3eNeHbIN, 2 CHHUX U 2 KPACHBIX IIapa.

BUJIET Ne 4

1. OmpeneneHue CyMMbl U IPOU3BeIeHUS COOBITUN. TeopeMbl CIIOKEeHNS U YMHOKEHHSI BEPOSIT-
HOCTEW. Y CIJIOBHAsI BEPOSATHOCTb.

2. Cpenu 25 CTyIEeHTOB TpyHIibl, B KOTOpoil 10 meByIiek, pa3pIrpbIBalOT 6 OMJICTOB HA CTYACHYE-
CKy10 BecHy. Haiitute BeposTHOCTB TOTO, YTO cpenu obiafareneid OUIeToB OKaxyTcs 3 sie-
BYLIKH.

0, npu x<0,
3. CnyyaifHast BeTUIHHA X s3amana ¢ynxuueit pacnpenenenus F(x): F(x)=<x, npu 0<x<I,
I, npu x>1.
Haiitu: motHocTh BepostHOcTel f (X) ; Matematnueckoe oxunanue M (X);

puctiepcuro D(X) ; cpenHee KBaApaTU4ecKoe OTKIOHEHUE o (X)) .

© 10" - x"

4. Haiitu 00;1aCTh CXOIMMOCTH CTEIIEHHOTO Psija Z \/_

BUJIET Ne §

—

3HaKomepeMeHHbIC M 3HAKOYEPETYIONUEecs PSbl, Tpu3HaK JIerOHwmIa.
I/ICCHG,Z[OBaTB Ha CXOOUMOCTD pAIbI:

o
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2n

Sl S i F & e
DY——; D |sin—=| ; HD(1)"—+
m4 +3 nzzll 7’13 , n=1 \/—

0, npu  x<0,
3. Cnyuaiinas Benuanaa X 1ana GyHKumeii pacnpenenenus F(x): F(x)=14x>, npu 0<x<],

1, npu x>1.

Haiitu: miorHocTh BepositHocTedt f(X) ; MatemaTnyeckoe oxunanue M(X);
pucriepcuto D(X) ; cpenHee KBaApaTUYecKoe OTKIOHEHUE o (X)) .

4. B suke 15 nznenuit, u3 Kotopbix 10 - kauecTBEHHBIE U 5 - cO CKPHITHIM AedekTom. Haynauy
u3BJeKaroT 3 usnenus. KakoBa BEpOATHOCTh TOTO, YTO 2 U3 HUX - KAUECTBEHHBIE U OJHO U3-
nenue ¢ neekrom?.

BUJIET Ne 6

®opmyna noaHou BeposaTHocTH. Popmyina balieca.
HccnenoBats Ha CXOOUMOCTD PSIIBL:

N —

n+]

. - arcign 2" n!
l)z 7n Z 2 3)2 n )23 +2

n=1 1+n n=1 n n=2

3. B xop3aune 10 6enbix u 6 yepHbIX mapoB. Haynauy u3snekaior 5 mapos. KakoBa BeposiTHOCTh
TOTO, 4TO 3 U3 HUX - Oelnble u 2 yepHbIe?

0, mpu x<0,
. . _J.3
4. Cnyuaiinas BenuuuHa X 3afaHa ¢pyHkuuell pacnpenenenus F'(x): F(x)=1x", npu 0<x<l,

I, npu x>L

Haiitu: miotHocTs BepositHocTel f (X) ; Mmatematuueckoe oxunanue M(X);

puctiepcuto D(X) ; cpeaHee KBaApaTUIecKoe OTKIOHEHUE o (X)) .

BUJIET Ne 7
1. DneMeHThl KOMOMHATOpUKH. [lepecTaHOBKY, pa3MEIIeHHS, COUYETAHUS U UX YHCITIO.

2. I/ICC.HGILOBaTI: Ha CXOAUMOCTD PsIJIbL:

i

3. HmeroTcs ABE ypHBIL: B IEPBOM — 6 XKENTHIX U 4 CUHUX Il1apa; BO BTOPOM — § KENTHIX U 2 CH-
HUX 1mapa. M3 kaxaoil ypHbl U3BJIEKAOT IO OJHOMY Iapy. KakoBa BepOSTHOCTb TOTO, YTO U3BIIE-
YEeHHBIE [Iapbl Pa3HBIX BETOB?

4. Tlaptus snexkrpuueckux jgammnodek Ha 20% wu3roToBieHa NepBbIM 3aBojoM, Ha 40% - BTO-
peiM 1 Ha 40% - TpetbuM. bpak cocraBnsieT coorBeTrcTBeHHO 1%; 0,5% 1 0,6% npoxykuuu
3THUX 3aBOZ10B. HailTu BepoATHOCTB TOro, YTO HayJady B3sTas U3 MapTHH JIAMIIOYKA OKaKeTCsI
CTaHJIapTHOM.

BUJIET Ne 8

1. HeszaBucumsle ucnelranus. @opmyna bepnymnu.

62



2. HccnenoBaTh Ha CXOOUMOCTD PSIIbL:

b3 ny —> a3V
n= 1(311)' n= l(l’l+1) n=lI1 2” .

3. B kop3une 12 GenbIx U 6 YEpHBIX IIAPOB. Hayznaqy n3BJeKaroT 4 mapos. KakoBa BEpOSITHOCTh

TOTO, 4TO 3 U3 HUX - Oelnbie u | yepHbIit?

4. YyeOnuk m3gan tupaxxom 100000 sx3emIuisipoB. BeposTHOCTH TOro, 4T0 y4eOHHMK COpOILIO-
poBaH HernpaBuibHO, paBHa 0,0001. HaliTu BEposSTHOCTB TOTO, UTO TUPAXX COAEPKUT POBHO 5
OpaKOBaHHBIX KHHUT.

BUJIET Ne 9

1. JlocTaTouyHBI TpHU3HAK CXOJAMMOCTH 3HAKOIIEPEMEHHBIX PsIOB, aOCOMIOTHAS W YCIOBHAs
CXOOAUMOCTH UYHCIIOBBIX pH,Z[OB, CBOfICTBa a6CO.HIOTHO CXOAIINXCA pH,Z[OB.
2. I/ICCJ'ICI[OBaTI) Ha CXOAUMOCTD PSJIbIL:

)in +16)Zn(n+l) )Z( 1)” T
B , r - .
n’ 3" Sn+1 n=l1 Sn+1
3. CnyanHa;I BeJinurHa X naHa (pyHKIUeH pacrpeneneHus
0, npu x<0,
2

F(x):F(x)= ;C6’ npu 0<x<6,

1, npu x>6.

Haiitu: miotHocts BepositHocTed f (X) ; maremaruueckoe oxunanue M(X);
pucriepcuto D(X) ; cpenHee KBapaTUyecKoe OTKIOHEHUE o (X)) .

4. B aynutopuu 6 roHouiei u 5 neBouek. Haynauy oroOpansl 7 crynenToB. KakoBa BeposTHOCTh
TOTO, YTO OTOOpaHBI 4 IOHOIIHN U 3 JEBYIIKN?

BUJIET Ne 10

1. JlokanbHasi ¥ UHTETpaJbHAs Teopemsl Jlammaca.
2. HccnenoBaTh Ha CXOOUMOCTb PSI/IbL:

jn )Z( 2

n!

1 4
2) z 16)3 ;) z (
—1v2n + 1 n=110
3. B xop3une 10 6enbix U 8 4epHBIX HIAPOB. Hayz[aqy M3BJIEKAIOT 5 mapoB. KakoBa BEpOSITHOCTh
TOTO, 4TO 2 U3 HUX - Oelble U 3 YepHbie?
4. Cayvaiinas BenmnuuHa X 3a7aHa GyHKIMEH pacnpeaeeHus:

Sn+1

0, npu x<0;
F(x)=12x, npu 0<x<0,5;
I, npu x>0,5.

Haiitu: miotHocts BepositHocTel f (X) ; Mmarematuueckoe oxunanue M(X);
auctiepcuto D(X) ; cpenHee KBaApaTuuecKoe OTKIOHEHUE o (X)) .

BUJIET Ne 11
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1. HenpepbiBHBIE c1y4dailHbIe BeTUYMHbL. DYHKIUA paclpeeeHus], INOTHOCTh BEPOSITHOCTH
CIIy4ailHOM BEJIMYUHBI, UX B3aUMOCBS3b U CBOMCTBA. MaTeMaTuyeckoe 0KUJaHuE U JUcCIep-
CUS HEMPEPHIBHOM CITyYaiiHON BETUYUHBI.

© n
2. HccrnenoBath Ha CXOIUMOCTD PSIIBL: l)z ,2) Z( ntl J 3) Z&
n> +1
3. B smuke 8 neraneid, 5 u3 KOTOpbIX — KauecTBeHHbIE. Hayaauy u3BiekaroT 4 neranu. Kakosa
BEPOSITHOCTH TOTO, YTO 2 U3 HUX — KAUECTBEHHBIE?
4.  CnyvaitHas BenuunHa X JaHa QyHKIMEH pacupeneacHus

0 mpu x <0
2
F(x):F(x)= ;— npu O0<x<rw

2

1 npu x > 7,

Haitru: miotHocts BepositHocTedt f(X) ; MatemaTndeckoe oxumanne M (X) ; macnepeuto D(X);

CpeaHee KBapaTUYeCKoe OTKIOHEHUE o (X)) .

BUJIET Ne 12
1. ITpusnaku Komm.

> = (2n—1Y\ = (—1)""2n
2. : 3 S
n=1M" ? z ’ )n§2 3n+2

© 10" - x"

3. Haiiti 06:1acTh CXOAMMOCTH CTETICHHOTO Psijia Z \/_

4. Tennucuct uzet Ha urpy. Ecau ero gopory nepe6e>KHT yEpHast KOIIKa, TO BEPOSITHOCTh 1o0e-
ael paBHa 0,2; eciu He nepedexut — 0,7. BeposSsTHOCTH TOro, 4TO KOIIKA NEPEeOSKUT I0pOry —
0,1; uro ne mepedexxut — 0,9. Tennucuct npourpan. KakoBa BeposSiTHOCTh, UTO Y€pHAsK KOIIIKa
nepedexana gopory?

BHUJIET Ne 13
1. OyHKUMOHAIBHBIC PSI/Ibl, OCHOBHBIC MOHATUA. CTENIEHHBIE PAJIbI.

2. UccnenoBath Ha CXOAUMOCTD PSIbI:
2 n . n

® n n
DI AR SR -
n=11+n n=15n! n=1 (2l’l+1)
0, npu x<0,

2
3. Cnyuaiinas BenuunHa X naHa QyHKUuel pacnpenenenust F(x):F(x)= % npu 0<x<2,

1, npu  x>2.

Haiitu: miotHocts BepositHocTel f (X) ; marematuueckoe oxunanue M(X);
puctiepcuto D(X) ; cpeaHee KBapaTUyecKoe OTKIOHEHUE o (X)) .

4. B suke 20 mapoB, U3 KOTOPBIX 8 KpacHbIX, 7 CHHUX U 5 3eleHbIX. Hayrazg Beibuparot 5 ma-
poB. HaiiTu BeposSTHOCTH TOTO, UTO CPear HUX | 3e€NeHbIN, 2 CHHUX U 2 KPACHBIX IIapa.

BUJIET Ne 14

1. Crenennsle psiabl. UHTEpBan U paanyc CXOIUMOCTH.
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4.

N —

Cpenu 25 cTyIeHTOB IpyIIIbI, B KOTOpo# 10 AeByIIeK, pa3pIrpbIBatOT 6 OUJIETOB Ha CTyIeHYE-
CKy10 BecHy. Haiiute BeposTHOCTB TOTO, YTO cpenu obagareneid OUIeToB OKaxyTcs 3 sie-
BYLIKH.

0, npu x<0,
CnyuaitHas BenuyuHa X s3amana ¢ynxuueit pacnpenenenus F(x): F(x)=1x, npu 0<x<I,
I, npu x>1.

Haitru: mnotHocts BepositHoctedt f(X) ; Matematndeckoe oxumanne M (X);

puctiepcuro D(X) ; cpenHee KBaApaTU4ecKoe OTKIOHEHUE o (X)) .

© 10" - x"

Haiit 06;1acTh CXOAMMOCTH CTEIIEHHOTO Psija Z \/_

BUJIET Ne 15

JloBepuTebHBIC HHTEPBAJIBI ISl OLICHKH MAaTEMaTHYECKOTO OKHIaHUS HOPMAJIBLHOTO pacipe-
JEIIECHUSL.

Hccnenosath Ha CXOAUMOCTD PSJIbL:
2n

S 1 oS ein B !
);4n+3, 2);1 smn3 ,3);( 1)”

0, npu  x<0,
Cryuaiinas Benuuuna X nana QyHKiueil pacnpenenenus F(x):F(x)=14x>, npu 0<x<l,

1, npu x>1.

Haiiti: motHocTh BeposTHOcTel f (X) ; Matematuueckoe oxunanue M (X);

puctiepcuro D(X) ; cpenHee KBaApaTUYecKoe OTKIOHEHUE o (X)) .

B stmmke 15 n3nenuit, u3 kotopsix 10 - KauecTBEHHBIEC U S - O CKPHITHIM AedekToM. Haygaay
u3BJIeKaOT 3 uznenus. KakoBa BEpOATHOCTb TOTO, UTO 2 U3 HUX - KAYECTBEHHBIE U OJTHO U3-
nenue ¢ qeeKTom?.

BUJIET Ne 16

['enepanbHas cpeaHsisi, BHIOOPOUHAS CpeAHssA. Y CTOMYMBOCTh BEBIOOPOYHBIX CPETHHX.
I/ICCHGI[OBaTI: Ha CXOOAUMOCTD PsSbIL:

arctg n 2"n! —1y!
)Z . ;3)2 ; (3n4)rz

B kop3une 10 6enbix u 6 qeprlx L1apOB. Hayz[aqy U3BJIEKAIOT 5 mapoB. KakoBa BEpOSITHOCTh

TOTO, 4TO 3 U3 HUX - OeJble U 2 YepHbIe?
0, npu x<0,

Cnyuaitnas BennunHa X 3anana GyHkuuei pacnpenenenns F(x): F(x)= X, npu 0<x<l,
I, npu x>1

Haitru: mnotHocts BepositHocTedt f(X) ; Matematudeckoe oxumanne M (X);

puctiepcuro D(X) ; cpenHee KBaApaTU4eCcKoe OTKIOHEHUE o (X)) .
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1.
2.

3.

BUJIET Ne 17

CraTucTuueckue OILICHKHU: TOYCYHBIC U NHTCPBAJIbHBIC. CmMenieHHbBIE 1 HECMCUICHHBIC OLICHKHU
HccnegoBaTh Ha CXOAUMOCTh PAABI:

1Y 5" n+1
1) . 2) 3) n—; 4 :
S e B HO

NMerotes 1Be ypHBL: B IEPBOIl — 6 KENTHIX U 4 CUHMX LIapa; BO BTOPOM — 8 JKENTHIX U 2 CU-

HUX mapa. M3 kaxaoi ypHbI U3BJIEKAOT MO OAHOMY mIapy. KakoBa BEpOATHOCTh TOTO, YTO HU3BJE-
YEHHBIE Iaphl Pa3HbIX LIBETOB?

4.

1.
2

[Taptus snextpuueckux jgammouek Ha 20% wu3rorosieHa MepBbIM 3aBogoM, Ha 40% - BTO-
peiM 1 Ha 40% - TpetbuM. bpak cocraBnsier cootBercTBeHHO 1%; 0,5% 1 0,6% npoaykuuu
3THUX 3aBOI0B. HailTu BepoATHOCTB TOro, YTO HayJady B3sTas U3 MapTHH JIAMIIOYKA OKaKETCsI
CTaHJApTHOMU.

BUIET Ne 18

Psaaet Maknopena u Telnopa.
HccnenoBaTh HA CXOOUMOCTB PSIIBL:
3 n
3 0 (—
3 )y — a5 n) .
n= 1(31/1)' n=1 (l’l+1) n=1 2

B xop3une 12 6enpix u 6 4epHbIX M1apoB. Hay/:[aqy u3BJeKaroT 4 mapoB. KakoBa BEpOSITHOCTh

TOTO, 4TO 3 U3 HUX - Oenble U 1 YepHBINH?

VYuebnuk n3mgan tupaxxom 100000 sk3emmuisspoB. BeposTHOCTH TOro, 4TO YYEOHUK COPOIITIO-
poBaH HenpaBuibHO, paBHa 0,0001. HaiiTu BEpOSITHOCTBH TOTO, YTO TUPAXK COAEP>KUT POBHO 5
OpaKOBaHHBIX KHHUT.

BUJIET Ne 19

JlokanpHas u nHTErpasbHas Teopemsl Myaspa - Jlamaca. Pactipenenenue [lyaccona.
I/ICCJ'IGI[OBaTI) Ha CXOJUMOCTb PAIBL:

)in +16)Zn(n+l) )Z( 1)” )i( 1y n
B , r - .
n’ 3" Sn+1 n=1 Sn+1
Cnyan/IHaﬂ BeJinurHa X naHa (pyHKIUEH pacrpeneneHus
0, npu x<0,
2

F(x):F(x)= ;C6’ npu 0<x<6,

1, npu x>6.

Haiitu: miotHocTh BepositHocTel [ (X) ; MmaTematnueckoe oxumanue M (X) ; TUCTIEPCUIO
D(X); cpenHee KBagpaTH4eCKOe OTKIIOHEHNE o (X)) .

B aynuTopuu 6 ronomeit u 5 nesouek. Haynauy orobpansl 7 ctyaeHToB. KakoBa BeposSTHOCTB
TOTO, 4YTO OTOOpaHBI 4 IOHOIIHN U 3 JEBYIIKN?

BUJIET Ne 20

JloxanbHas ¥ UHTETpabHAs Teopembl Jlamaca.
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2. HccnenoBath Ha CXOAMMOCTH PSIBI:
4 n n
o 1 ® n °° n o a3
)Y —=:0Y—:®»Y | ——| ;0 X(-1)-=
n=1V2n+1 n=110" n=1\5n+1 n=1
3. B xop3une 10 6enpix u 8 yepHbix mapoB. Haynady u3snekarot 5 mapoB. KakoBa BeposiTHOCTh
TOTO, YTO 2 U3 HUX - Oelnble u 3 uyepHbie?

4. CnydaiiHas BednurMHa X 3a4aHa GyHKUUEH pacrpeneieHus:

n’

0, npu x<0;
F(x)=12x, npu 0<x<0,5;
I, npu x>035.

Haiiti: motHoCTh BeposTHOCTeH [ (X) ; MaTematnueckoe oxumanne M (X) ; TUCTIEPCHIO
D(X) ; cpenHee KBaApaTHYECKOE OTKIOHEHUE T (X)) .

Kpurepun oueHku (8 pamkax npomexdcymoyHou ammecmayuu)

Peznamenmom BPC xkageopwl «Bvicuias u npuxiaonas mamemamuray omeem cmyoeHma Ha
IK3aMeHe OYeHUusaemcs no 5-6aiibHou wKdae.

KpuTepnii oneHKH 0TBeTa Ha IK3aMeHe:

— 5 0an10B MOMyYyaeT CTyAEHT, MPOJEMOHCTPUPOBABLINII MOJHOE BIaJCHHE 3HAHUSIMHU B COOTBET-
CTBHH C TPeOOBaHUSAMH Y4eOHON MpPOTrpaMMBbl, T.€. PELIMBIIUIN BCe 3aJaHus 06e3 OmMOOK B JIOTHYe-
CKUX PACCYXKACHUSAX U B 000CHOBAHUU PEIICHUS;

— 4 6ajJ1a MoTy4aeT CTYACHT, KOTOPBIN IPU MOJHOM BIJIQJICHUU 3HAHUSIMHU B COOTBETCTBUU C Tpebo-
BaHUSAMH Y4eOHON MPOTpaMMBbl TIOIYCTHII OT/JeNIbHbIC HECYIIECTBEHHbIE OIIMOKU JTMOO0 MPHUBEICHHbIE
UM PELIEHUS] HEOCTaTOYHO OOOCHOBAHHBI;

— 3 0aJu1a MOJy4aeT CTYICHT MPU HEMOJHOM W3JIOKEHUH MOJYYEHHBIX 3HAHHM, TOMYCTUBIIUN TPHU
STOM OTJIE€bHbIE CYLIECTBEHHbIE OLINOKY;

— 2 0aju1a TOy4yaeT CTYJICHT MPU OCCCUCTEMHOM H3JIOKCHHHM MaTepualia, JOIMYCKAIONIUN CyIile-
CTBEHHbBIE OLIMOKHU, KOTOPHIE MOT'YT IIPEMATCTBOBATh YCBOEHUIO AalibHel el yueOHoi nHpOopMaLnu.
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