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MMACIIOPT

®OH/JIA OLIEHOYHbIX CPEJICTB 1O YUYEBHOM JUCLIUIUIMHE

MATEMATHUKA
Ne Kontponupyemslie pa3aenbl Kon xontponupyemoit HaumenoBanue
/1 (TeMBI) TUCITUTUTAHBI KOMITETCHIINH (WJIH €€ JacTH) OIICHOYHBIX CPE/ICTB
KonnokBuym
1. Jluneiinas anreGpa YK-1, OIIK-1, OIIK-6. Konrtponbnas pabota
DK3aMeH
DJIeMEHThI BEKTOPHOH ali- Komuoksiym
2. P YK-1, OIIK-1, OIIK-6. KonTtponbsHas pabota
reOphI
DK3aMeH
AHanuTH4YecKasi reoMeT- Komnoxsuym
3. st YK-1, OIIK-1, OIIK-6. KonTtponbsHas pabota
P DK3aMeH
Beenenue B matemaTnue Komnoxsuym
4, A YK-1, OIIK-1, OIIK-6. KonTtponbsHas pabota
CKUH aHau3
OKk3ameH
Huddepenumansroe nc- Konnoxsuym
5. yucieHue pyHKIuH o HON VK-1, OIIK-1, OIIK-6. KonTponbHas pabora
TIepeMEHHOM DK3aMeH
OYHKIIMY HECKOJIBKHX TIe- Kosokuym
6. YHICH VYK-1, OIIK-1, OIIK-6. Konrtponbnas pabota
PEMEHHBIX
OK3amMeH
7, | QcHOBS AMCKPETHOM Ma- VK-1, OIK-1, OIK-6. Komumoksiym
Tematuku. ['padst
WNHTerpanpHoe ucuncie Komnoxsuym
8. e p YK-1, OIIK-1, OIIK-6. KonTtponbsHas pabota
OKk3ameH
Konnoxsuym
9. Jlnddepennmanpinie YK-1, OIIK-1, OIIK-6. KonTponbHas padora
ypaBHEHHUS
OK3ameH
KonnokBuym
10. | Paner YK-1, OIIK-1, OIIK-6. Konrtponbnas pabota
DK3aMeH
OCHOBEHI TEOpHUN BEPOSATHO- Konmoxsuym
11. | creit m MaTeMaTHYECKOU YK-1, OIIK-1, OIIK-6. KonTtponbsHas pabota
CTaTHCTUKH Ok3aMeH
HNEPEYEHDb OLHEHOYHBIX CPEJICTB
HauMenoBanue IIpencraBiienne
Ne KparTkas xapakrepucTuka
OLICHOYHOI'0 OLICHOYHOI'0 CPeaACTBa B
n/n OLICHOYHOI'0 CPeICTBA
cpelacTBa donge
CpencTBo KOHTPOJIS YCBOCHHS YUeOHOTO MaTephaja Bompoc
TEMBI, pa3zieia Wik pa3fesioB JUCIHUIIINHBI, OpraHu-
1 | Konnokeuym o TeMam/pasjienam
30BaHHOE Kak y4ueOHOe 3aHsATHE B BUAE coOecenoBa-
HUSI TTPETIOJIaBATENs ¢ 00YYAIONIHMUCS. AUCIUITTHHBL
Koumponsnas CpencTBo MpoBEpKH YMEHHH MPUMEHSTH IONTY4eH- KOMILTEKT KOHTPOJBHBIX
2 6 HBbIC 3HAHUS JJIS1 PELICHHUS 3a7a4u ONpENEIeHHOTO TH- o
paooma 1a 1o TeMe WM pasieny yu4eOHON JTUCIMIUIHHBL. 3a/1aHN1 1O BapHaHTaM
3 | Oxzamen CpenacTBo MPOBEPKU 3HAHUIM, YMEHUH, BIAACHUM, MpH- KomrinekT sk3ameHalu-
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0OpETEHHBIX OOYJAFOIIMCS B TCUCHHE CEMECTPA. OHHBIX OMJICTOB

MEPBbII CEMECTP
BOITPOCHI ]ISl COBECE/IOBAHMSI (TEKYII[UIA KOHTPO.Ib)

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

10.

11.

Omnpenenurenu 2-ro U 3-T0 MOPAIKOB. AnredpanuecKue JOMOIHEHHS U MUHOPBI.

[Tonsitue 06 onmpenenurene n-ro mopsiaka. OCHOBHBIC CBOWCTBA ONPEICIHUTENCH; UX TTPUME-
HEHUE K BBIUUCIIEHUIO ONPEIECIIUTENEN 71-T0 MOpsIIKa.

Cucrembl TuHeHBIX ypaBHeHUH. [IpaBuino Kpamepa. Oqnopoinas cucrema.

Marpunpl. [eiictBus Hax matpunamu. OOpaTHas MaTpuia. MaTpuU4HBIM croco® pereHHs
CHUCTEM JIMHEHHBIX YPaBHEHU.

Pemenue cucrem nuHeHbIX ypaBHeHH MeTonoM ['aycca. MccienoBanue cucteM JTMHEMHBIX
YpPaBHEHU.

JlexapToBbI NPSAMOYIOJIbHBIE CUCTEMBI KOOPJAMHAT HA IJIOCKOCTU M B IpocTpaHcTse. [lomsap-
Has CHCTE€Ma KOOPJAMHAT.

Bexkropsl. JIuHenHbIE onepauuu HaJ BeKTOpaMHU. JIMHEHHO He3aBUCUMBIE BEKTOpPHI. basuc,
pasnoxxeHue mo 6azucy. [Ipoeknuu BekTopa Ha ocu koopauHaT. KoopauHats! Bektopa. [nu-
Ha BEKTOPA U HANPAaBJISAIOLUINE KOCUHYCBHI. Y CIIOBUS KOJJIMHEAPHOCTH BEKTOPOB.

CxansapHoe Npou3BeICHUE BEKTOPOB U €r0 CBOMCTBA. YTOJ MEXKy BEKTOPaMH. Y CIIOBUE Tep-
NEHAUKYJISIPHOCTH IBYX BEKTOPOB. MeXaHMUECKUI CMBICI CKAJISIPHOTO MPOU3BEACHUS.
BekTtopHoe u cMenaHHOe Mpou3BeIeHUsT BEKTOPOB. OCHOBHBIE CBOMCTBA M BBIUMUCIICHUE Ye-
pe3 ompenenurenu. KomiianapHocTh TpEX BEKTOPOB. ['eoMeTpuueckue NpPUIIOKEHUS BEK-
TOPHOT'O M CMEIIAHHOTO MPOU3BEICHUM.

IIpsiMasg Ha mIOCKOCTH. PasiMuHble BUIBI YPaBHEHUM IPSAMOM Ha INIOCKOCTH. YTOJ MEXIY
MIPSAMBIMU. Y CIIOBHSI NIEPIICHIUKYJIIPHOCTH U MMAPALIEIBbHOCTH NpsIMBIX. PaccTosiHue OoT TOU-
KU J0 MPSIMOM.

Kanonuueckue ypaBHEHHUS KPUBBIX BTOPOIO IMOPSIKA: OKPYKHOCTH, DJUIMIICA, THIEPOOJIBI,
napadoIbl.

VYpaBHEHUS TIIOCKOCTH W MPSIMOM B MPOCTPAHCTBE. YTOJ MEKIY MPSIMBIMU. YTOJI MEXIY
IIPSIMOM U IUIOCKOCTHIO. ToYKa nepecedeHus IpsiMOU U INIOCKOCTH.

Pa3znen: «BBegenue B MaTeMaTHYECKHH aHAJIN3»

1.

2.

a

[Mpenen ¢pyukmuu B Touke. [Ipenen pyHkimn Ha 6eckoneyHOCTH. OTHOCTOPOHHUE TPEICIBI.
OrpaHnueHHOCTh (DYHKIMH, HMEIOIIEH Tpeied.

beckoneuHo Oonpmias ¥ OECKOHEYHO Majasi (YHKLIMU M CBA3b MEXAy HUMHU. Paznoxenue
(GYHKIMU, IMEIONIEH TTpeiell, Ha TIOCTOSIHHYIO U OECKOHEUHYIO0 MaTYIO.

. |0 00 y
OcHOBHBIE TEOpEMBI O Mpenenax. PackpbiTue HeonpeaeIeHHOCTEN {— u | — |. Ilepsslii 3a-
o0

MEUaTeJIbHBIN Mpeaet.

Yucnossle nocnenoBarenbHocTu. Ilpenen nocnenoBarenbHocTH. CyllecTBOBAaHUE IIpenela
MOHOTOHHOW OTpaHWYEHHOW mocieaoBaTelbHOCTH. Yncro e. HatypanbHble torapugmsl.
CpaBHeHUEe OCCKOHEYHO MaibIX. DKBHBAJICHTHBIE OECKOHEYHO Majble. 3aMeHa OECKOHEYHO
MaJIbIX SKBUBAJICHTHBIMU IPU BBIYUCICHUN MTPEJIETIOB.

HenpepsiBHOCTh QyHKIINHU B TOuKe. Touku pa3pbiBa QyHKIIUH U UX KIacCU(PUKAIHSL.
HemnpepsiBHOCTD (hyHKIIMH Ha oTpe3ke. CBONCTBAa HEMPEPHIBHBIX HA OTpe3ke (pyHKIui: orpa-
HUYEHHOCTh, CYIIECTBOBAaHME HAMOONBIIETO W HAMMEHBIIETO 3HAYECHUH, CYIIECTBOBAaHHUE
MIPOMEXYTOYHBIX 3HAYECHUH.




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 OUCYUNIUHbLL, 5 6aN108 — 3a 8bINOIHEHUE 00-
MAWHUX 3A0AHULL.

Kpurtepuu o1ieHKH 0TBETOB HAa TeOpeTHYECKHE BOMPOCHI:

— 5 0an10B BbICTABJIsIETCS CTYAEHTY, €CJIM OH M3JI0XKWI COJEp)KaHHUEe BOIpoca B o0beMe, Ipey-
CMOTPEHHOM IPOTPaMMO¥i, IPH 3TOM U3JI0KHI MaTepHaj rPAMOTHBIM S3BIKOM, TOUHO UCIIOJB3YsI Ma-
TEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEIEIIEHHOM JIOTHYECKOM IOCIIEI0BATENBbHOCTH;

— 4 6aJ1a BBICTABJISIIOTCSI CTYAEHTY, €CJIM IIPU JJOCTaTOYHO IOJHOM M I'PaMOTHOM OCBEIIEHUH BO-
poca OH JIOMYCTHJI HEOObIINE HETOYHOCTH, HE HCKaXKAIOIINE MAaTEMaTHUECKOT0 CO/IepyKaHusl OTBe-
Ta;

— 3 0a/js1a BBICTABJSIIOTCS CTY/IEHTY MPU HEMOJTHOM PAaCKpPBITHUH COAEpKaHMsI BOIpoca (coaepxa-
HUE BOIPOCa M3JI0KEHO (parMeHTapHO, HE BCEr/ia MOCie0BaTeNbHO), HO MTOKa3aHo o0lee NOHUMa-
HUE BOMPOCa; JOMYIIEHbI OUTMOKH MPU UCTOIb30BaHUN MAaTEMaTHYECKOH TEPMUHOJIOTHH;

— 2 0aqya moJiy4aeT CTYyAeHT, IPOJAEMOHCTPUPOBABLIMM OOpPHIBOUYHbBIE 3HAHMS M JIOMYCTHUBIIHMA
OLIMOKH B OIpEICIEHUH MMOHATUN U MIPH UCIIOJIB30BAHUU MaTEMaTUYECKONH TEPMHUHOJIOTHH.

KOMILJIEKT 3AJAHUH JIJIsI KOHTPOJBbHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)

INEPBAA ATTECTALUA
BMJIET Nel

1. Haiitu npoussenenue Marpun A*B, ecimm: 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 KoHell BeKTOpa G = {3;-1;2}, eciu ero Hauano B Touke M(I;—1;2).
4. Ynpoctuts sbipaenne: (24 — 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. Pemmrts cucremy JTMHEWHBIX ypaBHeHUH MeToioM Kpamepa nunu 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 ypaBHEeHU MeTogoM Kpamepa ninu ["aycca:

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

HaiiTn koHeI 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; 4+ 2x, +2x;, =1,
X —2x+x,=2.
HaiiTu KoHel BeKTOpa G = {5;—1;—2}, eciii ero Hadano 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. Pemmrts cucremy JTMHEWHBIX ypaBHeHUH MeToioM Kpamepa unu T"aycca:
3x, +4x, —3x; =4,
2X% =X, +x;=2,
X +x,—2x,=0.

3. Haiitu Ha4yano BEKTOPA b = {I;2;- 6}, €CJIU €r0 KOHEL B TOUKE A (2;11;6)-
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4. Ympocrure Bhipaxenne: (q+b)xb+(3a—c)xc.

5. Haiitu 066éM mupamuast ABCD, ecmu: A(-5; 0; 0), B(-1; —1; —1), C(0; 0; 4), D(-3; -3; 7).

BWIET Ne7
1. Haiitn npousBeaenue marpun A*B, ecnu:
1 3
=5 1
A=(2 2 |,B= .
0 4
3 1

2. Pemmts cucremy JMHEWHBIX ypaBHeHUH MeToioM Kpamepa unu ['aycca:
X +2x,+x;,=8,
2%, —x,+x;=3,
2x,43x, —x;=5.
3. Haiitu xoHew BekTOpa G = {4;1;—2}, €ClH ero Ha4auo B Touke M (I;-1;-2).
4. VYnopoctute BbIpakeHUE: (25 + E)x (B - 25)
5. Haiitu mnomans tpeyronbanka ABC, ecnu: A(6; 9;—-13), B(9; 10;-11), C(3; 5;-7)

BUWIET Ne8
1. Haiitu npousBeaenue marpun A*B, ecnu:

3 8 6 3 -1 3
A = , B = o
-1 0 1 2 45
2. Pemuth cucTeMy JMHEWHBIX ypaBHEHUN MeTonom Kpamepa wim ["aycca:
2x,—4x, +3x;=1,
X —2x, +4x; =3,
3x, —x, +5x;,=2.

3. Haiitu Hayamo BEKTOpa b = {5;3;— 6}, €CJIM €r0 KOHEL B TOUKE A (2;4;8).
YrpocTture BhIpaKeHHE: (55 - E)x (32 + 5)
5. Haiitu nmomans Tpeyronbanka ABC, ecnu: A(4; 3;-2), B(5; 5;-6), C(7; 2; —6)

BUJIET Ne9
1. Haiitu mpowmsBenenue marpun; A*B, ecnu:
-2 1 1 2 3
A= 0 2 0, B=l4 -1\
3 -1 2 0 5

2. Pemwutsb cuctemy ITMHEMHBIX ypaBHeHHH MeToioM Kpamepa unu T"aycca:
{le +x,+3x;= 3
X +x,+x=
3x, +x;5= 1
3. HaiiTu KoHel| BEKTOpA G = {-5;1;2}, €CIIH ero Ha4auo B Touke M(-1;-1;2).
4
5

Yrpoctute BeIpaXKeHue: 21(] xk)+ 3 ](z xk)+ 3k(z X ])
Haiitu mmomane tpeyronsanka ABC, ecnu:A(3; 3; 3), B(6; 3; —-3), C(5; -3; 0).

BUWJIET Ne10
1. Haiitu mpomsBenenue marpun; A*B, ecnu:
5 4 2 -3
A=]1 =2 0,B=| 4|
3 -5 7 5

2. Pemwuts cucremy ITMHEMHBIX ypaBHeHHH MeTotoM Kpamepa nnu ["aycca:



3x, —4x, +3x; =1,
X, —3x, +2x,=0,
2%, +6x, +2x;=3.
Haiitn Hayano BekTopa p = {2:12;-1}, €CTH €r0 KOHEIl B TOUKE A (2:4:8)-
YnpocTture BeIpaKeHUE: (25 + E)x (5 - 55)

Haiitu 006éM nupamuast ABCD,ecn: A(8; 4; -5), B(8; 7; -3), C(8; 6; -3), D(3; 3; 1).
BMJIET Ne 11
Haiitu npowusBenenue matpun A*B, ecnu:

e )

Pemmmth cucremy nuHeiHbIX ypaBHeHU MeTo1oM Kpamepa unu ["aycca:
3x,+5x, +Tx; =1,
X, —3x, —9x; =8,
2x, 4+ 2x, =3x;=1.
HaiiTu KoHel BeKTOpa G = {3;-1;2}, €cim ero Hayano B Touke M (I;—1;2).
YIpocTUTh BeIpaKEHUE: (2& - 35)>< (d +4b )
Haiitu yron npu Bepummne A B TpeyroasHuke ABC, ecnu:
A(0; 3; 1), B(1; 5; -6), C(=5; 2; 1).

BUJIET Ne12
Haiitu mpomsBenenue marpun; A*B, ecnu:
1 3
2 -1 0
A= ,B=|3 2|
-4 3 5
2 1

Pemmmth cucremy nuHeiHbIX ypaBHeHU MeTo1oM Kpamepa unu ["aycca:
2x,+5x, +3x; =6,
X, —3x, —9x; =8,
2x,+4x, —3x;=9.
HatiTu Havano BexTopa p = {5;12;_ 6}, €CIIH €TO KOHEI B TOUKE A4 (2;17;8)-
YpocTuTe BhIpaKEeHUE: (5; + 3B)>< (25 - 5)
Haiitu mmomane tpeyronbanka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUJIET Ne 13
Haiitu mpomsBenenue marpun; A*B, ecnu:
3 -2 0 -5
A=|1 6 -1|,B| 3|
2 4 2 7

Pemmts cucreMy nuHEHbIX ypaBHeHHM MeTooM Kpamepa win T'aycca:
X +x,+x;,=6,
X +x, —x,=10,
3x; +x, +3x,=12.

Haittn Hauano BekTopa p = {5,10;— 2}, €CIIM €TO KOHEI[ B TOUKE A (2:7:8)-

YTIpOCTHTE BBIpAKEHHE: (5 + B)z + (& - 5)2.

Haiitu yron npu Bepmune B tpeyronsauka ABC, ecmu: A(5; -3; 4), B(7; 0; 7), C(6; —3; —1)
BUJIET Ne 14
Haiitu mpomsBenenue marpun; A*B, ecnu:



o2 ofs )

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

X +2x, +3x;=35,
X, +3x, +4x;, =6;

. Haiitu xoner Bektopa g = {1;—1;3}, €ClIi ero Hadao B Touke M(3;1;2).

. Ympocrute Bhipaenue: (2a +3b)x (a +2b)

5. Haiitu 066éM mupamunset ABCD, ecmu:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BMIET 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

. Pemnth cuctemy nuHeliHbIX ypaBHeHu metonoM Kpamepa mnu I"aycca:

2%, —x, +x;=4,
3x 4+ 2x, +2x;, =1,
X —2x,+x,=2.
Haiitn KoHeI BeKTOpa g = {5;—1;— 2}, €cu ero Hayajo B Touke M (I;-1;3).
. YIpocTute BeIpaKeHHE: (2; - 3;) J+ (32 + l;)- k
5. Ha#itu mnomans tpeyronsanka ABC, ecnmm: A(8; 6; -3), B(2; 2; 1), C(8; 7; -3).

BUJIET Nel6
. Haiitn npoussenenue matpui] A*B, ecnu:
2 1
1 -1 1
A=|3 -3|,B= .
2 4 3
5 2

. Pemmts cuctemy nuHeHbIX ypaBHeHU MeTosioM Kpamepa unu [aycca:

3x, +4x, —3x; =4,
2%, =X, +xy,=2,
X +x,—2x;,=0.
Haiitu Ha4aso BEKTOpa b = {I;2;- 6}, €CIIU €ro KOHEI B TOUKE A (2;11;6)-

. Ynpocrute Bepaxenne: (g+b)xb+(3a—c)xc.

5. Haiitu 066éM mupamunbl ABCD, ecia: A(-5; 0; 0), B(—1; —1; —1), C(0; 0; 4), D(-3; —-3; 7).

BUJIET Ne17

. Haiitn npoussenenue matpui A*B, ecnu:

I 3

-5 1
A=|2 2 |,B= .

3 1

. Pemnts cuctemy nuHeliHbIX ypaBHeHu# MetogoM Kpamepa niu ["aycca:

X +2x,+x,=8,
2% —x,+x;=3,
2x,+3x, —x;=35.

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

. YIpocCTUTE BBIPAKECHUE: (25 + E)x (l; - 25)



Haiitu mmomane tpeyronpanka ABC, ecnu: A(6; 9;—13), B(9; 10;-11), C(3; 5;-7)
BUJIET Ne18
. Haiitu npousBenenue marpun A*B, ecnu:

3 8 6 3 -1 3

A = , B = .

-1 0 1 2 45
. PemmTts cuctemy nuHeHbIX ypaBHeHUN MetosoM Kpamepa wnm [Naycca:
2x,—4x, +3x;=1,
X —2x, +4x; =3,
3x, —x, +5x;,=2.
. HaiiTn Hayano BekTopa p = {5,3;~ 6}, €CIIH €T'0 KOHEI[ B TOYKE A(z; 4;8).

. YIpocCTUTE BBIPAKECHUE: (55 —E)x (32 + 5)
. Haiitu nnowmans tpeyronsuuka ABC, ecnu: A(4; 3;-2), B(5; 5;-6), C(7; 2; —6)

BUWJIET Ne19
. Haiitu npousBenenue marpun A*B, ecnu:
-2 11 2 3
A= 0 2 0|,B=4 -1|.
3 -1 2 0 5

. Pemmts cuctemy nuHeHbIX ypaBHeHU MeToioM Kpamepa unu [aycca:
2x,+x, +3x; =3,
X +x,+x,=4,
2x,—3x, +x;=1.
. HaiiTn xoHeI| BeKTOpa g = {-5;1;2}, €l ero Ha4ao B Touke M(-1;-1;2).

. YmpocTute BhIpakeHHeE: 22(} x %)+ 3}6 X %)+ 3%(? x ;)

5. Haiitu momane tpeyronsauka ABC, ecnn:A(3; 3; 3), B(6; 3; -3), C(5; —-3; 0).

BUWIET Ne20
. Haiitu npousBenenue marpun A*B, ecnu:
5 4 2 -3
A=|1 =2 0|,B=| 4|
3 -5 7 5

. Pemnts cuctemy nuHeliHbIX ypaBHeHul MetogoM Kpamepa niu I"aycca:
3x, —4x, +3x; =1,
X, —3x,+2x,=0,
2x,+6x, +2x;=3.
. Haiitu Ha4ano BeKTOpa j = {2;12;-1}, €CJIM €0 KOHELl B TOYKE A (2;4;8).

. YIPOCTUTE BBIPAKECHUE: (25+5)x (5— 55)
. Haiitu 06w&m mupamunet ABCD,ecniu: A(8; 4; -5), B(8; 7; -3), C(8; 6; =3), D(3; 3; 1).

BTOPASA ATTECTALUA

BUJIET 1
. Jlanb1 Touku 4, B u C. Haiitu: a) o01ee ypaBHeHHE PSMOit AB; 6) ypaBHEHHE TPSMOH, MPOXO-
nsmieit yepes Touky C napauiesibHO MPsMOi AB; 6) ypaBHEHHE IPSIMOM, POXOSIIEH Yepe3 TOUKY
C nepneHuKyJIsIpHO NpsiMoi AB
A(-1; 3), B(2; 5), C(5; 1).
. IlpuBecTu K KAHOHMYECKOMY BHly YpaBHEHHE KPUBOM U MIOCTPOUTH €€:

5x*+9y* —30x+18y+9=0.



CocTaBuTh ypaBHEHHUE IUIOCKOCTH, IPOXOASALIEH YEPE3 TPU 3aJaHHbBIC TOUKU
M, (=2;0; -1), M,(1; —2; 3), M,(4;-1; 2;).

Haiitu npenensi:

? s 3 . tg5x —’\" 1 _
a) lim X +3x+2 ; 6) lim3x +4x" +x . 6) lim g :2) hm[x_Sj “¢) lim—ﬂ/xll-

o 2x2 +5x+2 w Sxt +9x2 =7 0 Tx x—o\ x — x—2 x—2

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

x+2y+3=0, 2x+3y +4=0 ¥ napamienbHoi npsiMoii Sx +8y =0.
Haiiti KoopaHHATHI LIEHTPA U PaJNyC OKPYKHOCTH U TIOCTPOUTH €E:

x*+y? +6y—-7=0

CocTaBuTh YpaBHEHHE IFIOCKOCTH, TIPOXOISIICH Yepe3 TPH 3aJaHHbIC TOUKH

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

. 2 2 —x—_D. X ndx.
Haiitu ipenensr: a) lim%‘m ;6)limw, B) [y VL= % =2 1) gy SIRAX
x—3 X — 9 X0 3x + 9.x - 12 x—7 7 — X x—0 tgzx

1) lim[ X+ jj .
X—>00 x +
BUJIET 3

1. Jansl Touku 4, B u C. Haiitu: a) oOiiee ypaBHeHUE NIPsIMOi AB;
0) ypaBHEHHUE MPSIMOM, poxoasiiet yepe3 Touky C napajuienabHo npsiMoi AB
A(8; —10), B(4; —4), C(0; —7).
2. IlpuBecTH K KAHOHUYECKOMY BUJy YpaBHEHUE KPUBOU U MOCTPOUTH €€:
16x> —9y* —64x—18y +199 = 0.
CocTraBUTh ypaBHEHHE IIJIOCKOCTH, IPOXOIAIIEH Yepe3 TPU 3a1laHHbIE TOUKU
M, (3;-1;2), M, (4;—1;-1), M;(2;0;2).
Haiitu npenensr: a) hm—xz —2x=8: 6)lim Ax" +5x-3
x4 x> —16 x> 3x° +9x —12
. ) -1\ / _
B) limsm6xér)11m X ;@) lim x+1-2
x>0 3y x—o\ x 4+ 3 x—3 x—3

BUJIET 4
CocTaBUTh ypaBHEHHE NPSIMON, IPOXOAIIEH Yepe3 JaHHYIO TOUKY, IEPIEHIUKYIIIPHO JaHHOU

npamoit: N(-2;—3), 2x—y +3=0.

HaiiTu koopauHaThl HEHTpa U PaaUyC OKPYKHOCTH U ITOCTPOUTH €€:

x'+y° —8x+6y=0.
CocTaBuTh ypaBHEHHUE IUIOCKOCTH, TPOXOASALIEH YEPE3 TPU 3aJaHHbIC TOUKU
M, (=2;0; =1), M, (1; = 2; 3), M;(4;-1; 2;)

X

Haiitu npenenst: a) |y —————; 6) i —————; B) lim
P Mimy ==~ Olimy 575 559

sindx - fx17-3
3 1) lim————.
x—0 tgz_x -2 x° =4

9

x*=3x+2 4x° +4x° —x x+1
x—7

BWIET 5

10



Hanbl Touku A, B u C. Haiitu: a) oOuiee ypaBHeHHE TIpsiMON AB; 6) ypaBHEHUE TIPSIMOH, IMPOXO-
nseit uepes Touky C napajuienbHO NpsMoi AB; 6) ypaBHEHHE NPSAMOM, IPOXOIALIEH Yepe3 TOUKY
C nepnenaukysipao npsimont AB.  A(5; 10), B(3; 9), C(-11; 4).
IIpuBecTr K KAHOHUYECKOMY BUY YPABHEHUE KPUBOU U IIOCTPOUTH €€:

4y —-6x+29=0
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASILEH YEPE3 TPU 3aJaHHBIE TOUKH
M (=42 1), M, (=1; 0; =3), M;(2; 1; - 2).

2x
. ([ 2x-1
Haiitu ipenenst: a ) |im M 0)1i &C_—W,B)hm( al j ;

oy X —x— e 33X+ 9x xX—

)hm 10x J15—x-3

lim
x>0 sm5x ) & x—6 x2 -36

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

nsieit uepes Touky C napauienbHO NpsMoi AB; 6) ypaBHEHHE NPSAMOM, IPOXOIAIIEH Yepe3 TOUKY
C nepneHauKyIsIpHO PSIMOit AB.

A(-2;-T7), B(3; 0), C (2; 2).
IIpuBecTr K KAHOHUYECKOMY BUY YPABHEHUE KPUBOU U IIOCTPOUTS €€:

16x* —9y* —64x —54y —161=0
CocTaBuTh ypaBHEHHUE IUIOCKOCTH, TPOXOAAIIEH YEPE3 TPU 3aJaHHbIC TOUKU
M (5;1; 0), M, (0; 4; —3), M;(1; 4; —1).

3x+2 4x° +4x° —x . x+1Y)
Haiitu npenensr: a) hm 50 hgl o3 B )lgg( ik
. sin4x . Ax+7-3
r)lim ;) lim————.
PMtgzx -2 x° =4

BWIET 7
CocrtaBuTh 0011I€e ypaBHEHHE MPSIMOIi, TPOXOAS-IIEH Yepe3 ABE TOUKH U PUBECTH €ro K BUAY C

yrioBeiM KodddurmenTom: A(-2;—3) 1 B(-5;4)

[IpuBECTH K KAHOHUYECKOMY BHly YPaBHEHHE SIUTHIICA U TOCTPOMUTH €ro:
4x* +9y* +32x—54y+109=0.

CoCTaBUTh ypaBHEHHME IIOCKOCTH, IIPOXOAIIEH uepes TpU 3aJaHHbIe TOUKH

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

2x

St . [(3x+2)

¥ 4443 - plim ;
2x’ X—>0 3x_1

Haiitu npenenst: a)th;x? 6)11rn3 8x?
+ om 3x" +8x

x—1

sin 6x J9—xy -2
ce) lim¥X X~
x—0 tgz_x x5 xz -25

BUJIET 8
CocTaBuTh YpaBHEHHUE MPAMOM, MPOXOASALIEH YEPE3 TOUKY NMEPECCUCHUS MPAMBIX:

x+2y+3=0, 2x+ 3y +4=0 U napauenbHOi npsamoi 3x—5y =0.

[IpuBECTH K KAHOHUYECKOMY BHJly YPAaBHEHHE IUIIEPOOIIBI M TOCTPOUTSH €&: x° —p° —4y =0.

11



CocTaBuTh ypaBHEHHUE IUIOCKOCTH, IPOXOASALIEH YEPE3 TPU 3aJaHHbIC TOYKU
M, (=2;0; =1), M, (1; = 2; 3), M;(4-1; 2;).

. , 2 93 A, SXTHTIXT S . N3x+1-4
. Haifu npestenst: a) i X=X =2 6) |im ————~——— B) lim—— ,
x—-3 x2+5x+6 X—0 x3+8x4—2x x5 X _16
2x
: 3
r)111’1’1 1+ : 71) lim 10x _
o\ x=2) "7 0sin5x
BUWJIET 9

. Jansl Touku 4, B u C. Haiitu: a) o01iee ypaBHeHHUE NPsIMOi AB; 6) ypaBHEHUE MIPSIMOH, TTPOXO-
nsmieit yepes Touky C mapauiesibHO MPsMOi AB; 6) ypaBHEHHE IPSIMOM, MPOXOSIIEH Yepe3 TOUKY
C nepneHauKyIsIpHO PSIMOit AB.

A(1; 1), B(3; -2), C(9; 7).
. IIpuBecTy K KAHOHMYECKOMY BHUJly YPAaBHEHUE KPUBOM U IIOCTPOUTH €€:

4x" +36y>+ 72y —16x-92=0
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOASILEH YEPE3 TPU 33 JaHHBIE TOUKH
M, (4;1;-1), M,(0;-2; 1), M,(-3; 1; 0).
2x% =9x+10 | 8x" —9x° +x7

. Haiitu npenensr: a) 14 ;0) 11
pesenst: ) lim =~ O lim— 75

x* =1 . (x+7Y7 sin 7x
lim————— lim . ¢) lim
B /x+3_2’r)x—>°° X + O Sx

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

ypaBHeHUs B oTpe3kax: 4(3;—3) u B(-2;4).
. IIpuBecTy K KAHOHMYECKOMY BHUJly YPAaBHEHUE KPUBOU U IIOCTPOUTH €€:

5x* +9y* —30x+18y +9=0.
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, POXOASILEH Ye€pPe3 TPU 3aJaHHBIE TOUKH

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

Brrauciuts npesenst: a) |j M 6) I 8x° +4x° -3
M S s Y A S G e s 0y
3x
; . 7 . A3x+4-4
B) lim . ;F) lim| 1—— ;e) 111’1’12—.
x>0 81n 6x xX—® X 4 x2_16
BMJIET 11

. Jlanb1 Touku 4, B u C. Haiitu: a) oO1ee ypaBHeHHE PsSMOit AB; 6) ypaBHEHUE TPSMOH, MPOXO-
nsmieid gyepes Touky C napajuiesibHO MPsMOi AB; 6) ypaBHEHHE IPSIMOM, POXOSIIEH Yepe3 TOUKY
C nepreHuKyIsIpHO npsiMoit 4B

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

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

5x* +9y%* —30x+18y+9=0.

CocTaBUTh ypaBHEHHE IJIOCKOCTH, MPOXOSINIEH Yepe3 TPU 3aJaHHbIC TOUKH

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

12



X +3x+2 3x° +4x° + x

110 0 P — Iim=
Haiitu penensr: a) x—>-2 2x* +5x+2 ;0) s M ox” 7. :
. tg5x
Iim x
) X — .oAx—-1-1
6) 0 Tx 5 hm( j ;e) im—————.
x>0\ x — x—2 X — 2

BUJIET 12
CocTaBuTh ypaBHEHHE NPSIMOM, IPOXOAILIEH UEPE3 TOUKY [TEPECEUEHUS MPSAMBbIX:

x+2y+3=0, 2x+3y +4=0 ¥ napamienbHoi npsiMoii Sx +8y =0.
Haiiti KoopAMHATHI LIEHTPA U PaJNyC OKPYKHOCTH U TIOCTPOUTH €E:

x> +y° +6y-7=0
CocTaBuTh YpaBHEHHE IFIOCKOCTH, TIPOXOISIICH Yepe3 TPH 3aJaHHbIC TOUYKH

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

VIl-x-2
Haiftn npesiensl: a) |im w 6)lim 2x* +4x+3 8) lim X
e M ox—12" w1 T-x

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

BUWJIET 13
Hanbl Touku A, B u C. Haiitu: a) oO1iee ypaBHeHHE TIpsiMoid AB;

0) ypaBHEHHUE MPSMOH, Tpoxo el uepe3 Touky C nmapamienbHo npsiMoi AB
A(8; -10), B(4; —4), C(0; =7).
[IpuBecTH K KAHOHUYECKOMY BUJy YpPaBHEHHE KPUBOM U TOCTPOUTH €€:
16x> —9y* —64x 18y +199 = 0.
3. CocTaBuTh YpaBHEHHUE IUIOCKOCTH, IPOXOISAIIEH YEPE3 TPU 3aJaHHbIC TOUKH

M, (3:=1;2), M, (4-1;=1), M3(2;0;2).

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

x4 x°—16 x—>oo3x +9x—12°
. osin6x .. (x—1Y o oAx+1-=2
B) lim ;1) lim ;e) hm—3.

x+3

x—0 3 X X—>0

BUJIET 14
CocTaBUTh ypaBHEHHE NIPSIMON, IPOXOAIIEH Yepe3 JaHHYIO TOUKY, IEPIEHIUKYIIPHO JaHHON

npamMoit: N(-2;-3), 2x—y+3=0.
Haiitu koopAWHATHI IEHTpa U paInyC OKPYKHOCTH M TIOCTPOUTH €€:
x'+y° —8x+6y=0.
CocraBuTh YpaBHEHHE IJIOCKOCTH, MPOXOIAIIEH Yepe3 TPH 3alaHHbIC TOUKH
M, (=2;0; =1), M, (1; =2; 3), M;(4;-1; 2;)

Haiitu npenenst:

X’ =3x+2 4x° +4x> —x
11m2 Iim sin4x
a) 2 x*—x—6. . §) s 3x° +9x7 +3 B)1j [x"'lj ;7)lim ;
v\ x — 7 x>0 tgy
lim@
H) x—>2 x> —4
BMJIET 15

13



Hanbl Touku A, B u C. Haiitu: a) oOuiee ypaBHeHHE TIpsiMON AB; 6) ypaBHEHUE TIPSIMOH, IMPOXO-
nsieit uepes Touky C napauienbHO NpsMoi AB; 6) ypaBHEHHE NPSAMOM, IPOXOIAIIEH Yepe3 TOUKY
C nepneHuKyJIspHO NpsMoi 4B.
A(5; 10), B(3; 9), C(—11; 4).

ITpuBecTH K KAHOHMYECKOMY BHJly YpaBHEHHE KPUBOW U IIOCTPOUTH €€:

2 —4y-6x+29=0
CocTaBuTh ypaBHEHUE MJIOCKOCTH, IPOXOIAIIEH Yepe3 TPU 3aJaHHbIE TOUKU
M, (-4;2; 1), M,(-1; 0; =3), M,(2;1; = 2).

. : . 2x +x - 10 8x* —9x” +1 2%,
Haiitu npenensl: a ) =0l im————— B i 2X 1Y) s
lxlﬂz X —x— lx_m 3%’ +9x lim

) 10x ) \/ 15— x-3
r) lim— ;e) lm .
¥>0 g1n S5x x>6  x?—-36

BUWJIET 16
Haubl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHEe NpsiMol AB; 6) ypaBHEHUE MIPSIMOiL, TIPOXO-

nsieit uepes Touky C napajuienbHO NpsMoi AB; 6) ypaBHEHHE NPSAMOM, IPOXOIALIEH Yepe3 TOUKY
C nepneHuKyJIspHO NpsMoi 4B.
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).

x+1
Haiii npeenisl: a)j;. % —3%+2: 6) w ,B) hm( j ;
13312 P-x-6 1}% 3x° +9x% +3 x—17

X—>0

BUWJIET 17
CocrtaBuTh 0011I€e ypaBHEHHE MTPSIMOI1, TPOXOAS-IIEH Yepe3 IBE TOUKH U MPUBECTH €ro K BUAY C

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

[IpMBECTH K KAHOHUYECKOMY BHy YPaBHEHHE DJUIUIICA U TOCTPOUTH €T0:
4x* +9y* +32x—54y+109=0.

CoCTaBUTh YPaBHEHHUE IIOCKOCTH, IPOXOIAILEH YEPE3 TPU 3aJaHHbIE TOUYKU

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

2x
¥ +7x-8 S5xt +4x3 +3 Iim 3x+2 .
Haiitu npenensr: a) R )} B ﬂ; B) — | >
1}£¥1x Toerr Mg Plasal 3x -1
. sSinbx Jo__
r)lim ) 1m¥

BUJIET 18
CocTaBuTh YpaBHEHHUE MPAMOM, MPOXOAALIEH YEPE3 TOUKY MMEPECCUCHUS MPAMBIX:

x+2y+3=0, 2x+ 3y +4=0 U napaueabHOi npsamoi 3x—5y =0.

[IpuBECTH K KAHOHUYECKOMY BHJly YPAaBHEHHE IUIIEPOOIILI M TOCTPOUTSH €&: x° —p° —4y =0.

14



3. CocCTaBHUTh YpaBHEHHE TNIOCKOCTH, TPOXOAIICH Yepe3 TPpH 3aJaHHbIE TOUKH
M, (=2;0; =1), M,(1; = 2; 3), M5(4-1; 2;).

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

4. Haiitu npenenst: a)]; M 0) 2 T T p) lim ,
!C_”x +5x+6 h_rg}x +8xt—2x 5 x 16
2x

3 10
X

ol I+ ——— 1 lim——

X x>0 §in Sx

BUJIET 19

1. Jlansl Touku 4, B u C. Halitu: a) oOmiee ypaBHeHue npsiMoit AB; 6) ypaBHEHUE MPSMOU, POXO0-
nsmieit yepes Touky C nmapamiensHo npsmoit AB. .A(1; —1), B(3; -2), C(9; -7).
2. IlpuBecTn K KAHOHUYECKOMY BUJY YPAaBHEHUE KPUBOW U IMOCTPOUTH €€:
2
4x" +36y* +72y—16x-92=0
3. CocTraBuTh ypaBHEHHUE IJIOCKOCTH, MPOXOISIICH Yepe3 TPHU 3aJaHHBIE TOUKH

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

—9x+10 . 8xT —9x’ +x?
4. Halitu npenenst; a = o R S
P )1321 x -8 )lg}} 3x* +9x
X
x+71\7 sin 7x
g) lim———— )hm . e) lim
-1 lx_i_ 2 X—>0 X x—0 Sx
BUWJIET 20

1. CocraButh 00I1Iee YpaBHEHHE MPSIMOM, TPOXOISIIEH Yepe3 ABE TOUKH, PUBECTH €T0 K BUITY
ypaBHeHUs! B oTpe3kax: 4(3;—3) u B(-2;4).
2. IlpuBecTn K KAHOHUYECKOMY BUJY YPaBHEHUE KPUBOW U MOCTPOUTH €€:
5x* +9y* —30x+18y +9=0.
3. CocCTaBHUTh ypaBHEHHE TNIOCKOCTH, TPOXOAIICH Yepe3 TPH 3aJaHHbIE TOUKH

M (3-—1-2) M, (4—-1;-1), M4(2;0;2).

—x— 30 8x° +4x° -3

4. BuIYHCIUTE IPENEbl: a - = ;
P ) !CLH;I X +125 2 l}gl5x4 +8x* —12x

(l_zj“ Bx+4-4

g) lim ;1) lim

: e) lim
=0 8IN6X  xow &

X 4 x?—16

Kputepuu onieHKH NMHCHBMEHHOH KOHTPOJBLHOW PadoThI (8 pamkax pybedcHol ammecmayui)

Peznamenmom BPC kagedpwr «Bvicuwias u npukiaouas mamemamuxay npeoycmompeno 25
bannos 3a 6vinoaHeHue pyoexCcHol KOHmMponbHou pabomsi. Kascooe 3adamnue, éxoosujee 8 Kow-
MPONLHYIO, OYeHUBaemcs npenooagameinem ONnpedeNeHHbIM Koauuecmeom 6annos. Mmoeoswiii 6ann
3a KOHMPONBLHYIO PAOOMY NOAYUAEMCA CYMMUPOBAHUEM OANN08 3a 6Ce 3A0ANHUA.

KpuTepuii oneHKH 0HOIO 3a1aHNS:

— 00yyYaroImuics MPaBWILHO PEIINII 3a/1a4y; TPH 3TOM JIOTHYHO, IOCIEI0BATEIBHO H apTyMEHTHPO-
BAaHHO U3JI0XKUJI pElIeHUE 3a/]a4l — MAaKCUMaJIbHOE KOJTMYECTBO OAJUIOB;
— oOydarouuiics B OCHOBHOM TPABWJIBHO PELIJI 3a/1a4y, JOMYCTUB MPH ATOM HE3HAYUTENIbHbIC He-
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TOYHOCTH U morpemHocTy — 80% OT MaKCUMaIbHOTO KOJIMYECTBA OAJIIOB;

— oOydaromuiics He MOJHOCTBIO PelIi 3a1ady, Ho He MeHee 50%, MOImyCTUB mpu 3TOM He Oojee
OIIHOM TpyOo# ommoku — 60% 0T MaKCUMAaTbHOTO KOJMYECTBA OAILJIOB;

— oO0yuaromnuiics pUBeIl HETIOIHOE pelIeHre 3a1a4u (cTernenb noaHoTH — oT 30% mo 50%), nomy-
CTHB TIPU ATOM 3HAYUTENbHbIC HeoueThl — 40% OT MaKCHMAalbHOTO KOJMYECTBA OAIJIOB;

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

— oOyyJaronuiicss He MPUCTYIWI K pelIeHuo 3a1a4u — 0 6aoB.

9K3AMEHAIIMOHHBIE BUJIETHI

Bbujer Ne 1

1. OnpenenuTenu U UX CBOMCTBA.
2. YMHOKHTb MAaTpUIly Ha MaTpUILy: -1 4)(2 =5 4
| -2 1)1 —1-2
3. Jlaus1 koopmunaThl Touek: A(—3; —5;2), B(4;-2; —4),C(6; —1;-2).

- - -

N
Haiitn AB- AC, ABx AC.
4. Jlausr Touku Ha mwiockoctu: D(—1;6), K(—3;—2). CocraButs 0011ee ypaBHEHHE TIPAMOI, TIPO-

XOJISIIeH Yepe3 3TU TOUYKH, IPUBECTHU €Tr0 K BUAY B «OTPE3Kax» U MOCTPOUTH MPSIMYIO.

5. Haiitu 06sacts onpesenenust pyHKUuH 5, = ,5x—+1 .
2x—4

6. CocraBuTh ypaBHEHHE IUJIOCKOCTH, MPOXOIAIIel 4epe3 TpU  3aJaHHbIE  TOYKH
M,(3;-1;2), M, (4;,—1;-1), M,(2;0;2) 1 IOCTPOUTH 3Ty MIOCKOCTb.

. 3x° —4x+2 2x* —4x—6
7. Haiitu mpenensl: a) 13— —30) 1§ ———— .
hm= s M5

Buaer Ne 2
1. Pemenue cucteM JUHEMHBIX ypaBHEeHUN MeToioM Kpamepa

2
2. YMHOXXUTh MaTpPUILly Ha MaTpPHUILY: (2 -3 -2 ) -1

-3
3. danbl koopauHAThI Touek A(6;—3;1), B(—3;2;2), C(—3;4;5). Haiitu yron ABC, mnomans AABC .
4. lano ypaBHeHue npsamoit 2x +3y +4 = 0. CocTaBUTh ypaBHEHHE NPSIMO, MPOXOASILIEH Yepes
Touky M (2;1), mapaJuieaTbHO JaHHOW MPSIMO U TOCTPOUTH ITU MPSIMBIE.
5. Haiitu o6macte onpeneneHus QyHKIIUN y=log, , [XT_;) .

6. Hanncars ypaBHEHHE MIIOCKOCTH, TPOXOAIIEH Yepe3 HAa4aJI0 KOOPJAUHAT U Yepe3 TOUKHU
A(-5;7;3) u B(2;—9;—4) 1 OCTPOUTH 3TY IIOCKOCTb.

7. Haiftn npesensi: a) i Y2225 6) gy, TX 4
s X9 x —> oo 8x* +3x
Bbujer Ne 3

1. Matpuuibl u neiictBus Hag HUMU. OOpaTHas MaTpHUIIa.
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2 -3 2
2. YMHOXHWTh MaTPUILy HA MaTPHUILY: [ 9 J ( { j
e e S - > o -
3. Yopoctuts BeIpaxkenne: (2i — j)- j+(j—2k)-k+(i—3k)>.
4. Nanbl Touku Ha mockoctu: A(-3; 2), B(—1; 5). CocraBuTh 00111ee ypaBHEHHE MPSIMOii, TPOXO-
JSIIeit yepe3 3TH TOYKH, IPUBECTU €T0 K BUY € YTITIOBBIM KOA((UIIMEHTOM U IIOCTPOUTH HPSMYIO.

5. Haiitu obnacTh onpeaeneHus GyHKIUN y= 2x —1,

x+3
6. Harmcatp ypaBHEHHE INTIOCKOCTH, IPOXO el yepe3 Touky A(1;-2;-5) nepneHauKyasipHO BEKTO-
py MN, ecmu M (—1;4;,-7) u N(2;-3;6).

5 3
7. Haifti npegiensl:  a)q..  2x> +9x+4: §) 1; . 2X —4x” +13
lim = 5 Mmoo

Bujer Ne 4

1. Pemenue cucteM JUHEMHBIX ypaBHEHUI MeTOI0M ['aycca u cpecTBaMu MaTpU4HOTO UCYUCIIECHUS
2

2. YMHOXUTh 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-

yroneauka ABC', 06béM nmupamuasl ABCD .
4. lIpencraButh oOuiee ypaBHeHHE MpsiMoil 2x —3y —5 =0 B BUJ€ ypaBHEHHUS C YTIOBBIM KO3 u-

LIUEHTOM, B BUJIE HOPMAJILHOTO YPaBHEHHUSI U TIOCTPOUTD ITY MPIMYIO.

5. Haiitu o6mnacts onpeneneHust GyHKITUN 2x—+1 .
Y=,
x

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

7. Haiti ipesiensr: 1y 1im Tx” —4x” 2) lim—2X—% .
x—w 2x% +3x x—>23x* —2x—8

buaer Ne 5
1. BeKTOphI U JIMHEHBIE ONEepalluy HaJl HUMHU.

2 =3)(2 =5
2. YMHOXXUTh MaTpHUILly Ha MaTpPHUILY: 5 1112122

-

- - - > - - - - o
3. Hanbl BexTopbl b =—i+2 j+3k,c =—4i-2 j+ k . Haittu:

,3b—2c, bxc.

N
C

4. CocTaBUTh ypaBHEHUE NPSAMOIL, Mpoxoadieil uepes3 Touky A(—4;3), napauieabHo NpsMon
x+2y+3=0.3anucarb ypaBHEHHE IPSAMOM B OTPE3KaxX U MOCTPOUTH €€.

5. Haiitn obnacth onpenenenus QyHKIMU , _ 3x+17,
y=log | ——

x—-2y+3z-4=0,

6. HaiiT KoOpiMHATBI HAIIPABJISAIOIIEr0 BEKTOPA MPSIMOM:
3x+2y-5z-4=0.

2 4 2
x° -9 Tx" +3x" —x+8
7. Haiitu npenensr: a) im————: 0) 14 .
P )1g131x2—5x+6 )1&? 3xt+x-18
buaer Ne 6

1. Monynb, HanpaBIIsAOLIME KOCHHYCHI, YCIOBUE KOJUTMHEAPHOCTH BEKTOPOB.

17



2 -5-3
2. YMHOXHWTh MaTPUILy HA MaTPHUILY: (2 -2 ) { 1-2
3. Hanbl Touku S(2;-3;5), K(5;-2;1), G(5;—3;-3) . Haittu SG,|SKx SG|, SK- SG .

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

5. Haiitu o6macth onpeneneHus QyHKIIUN y= [3x+1
3x -6

6. CocTtaBuTh ypaBHEHUE IIJIOCKOCTH, KOTOpasi POXOAUT yepe3 Touky M (—2;1;—1) u umeer HOp-

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

7. Haiit mipeensi: 1) lim x* —6x’ 2) lim x* =1
x—>00 2X + 3x 5 3y —2x—5
buaer Ne 7

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

- -5 o - o> o

3. [IpoBepuTh, 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 puUIneH-
TOM, B «OTpE3Kax») U MOCTPOUTH ITY MPIMYIO.

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

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

TOUYKY M, neprneHauKynsapHo BekTopy M M, . IIpuBecTH K ypaBHEHHUIO B OTPE3KaX U MOCTPOUTH Ty
IJIOCKOCTb.

7. Haiitu npenenst: a) 1; X ; 0) 5x% — 3x +8 .
lim =7 " O lim
Buier Ne 8

1. Yron mexnay BekTopamu. BekTopHOE Tpon3Bei€HUE BEKTOPOB.
2 -3 2
2. YMHOXXUTh MaTpPUILly Ha MaTpPHUILY: [ ) 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 00I1Ie€ ypaBHEHUE IPSIMOU, POXOAsIIEH yepe3 aBe Touku A(6;12), B(4;7), npuBectu
€ro K 001IeMy BHIY, K BUY B OTPE3KaX U MOCTPOUTH ITY MPIMYIO.

5. Haiitn 06u1acTs onpezeneHust QyHKIUHA 5, — m[x _ 3) .
x+1

6. [IpuBecTn ypaBHEHNE IIJIOCKOCTH K YPAaBHEHUIO B OTPE3KaxX U MOCTPOUTh €€ 6x —3y —2z+35=0.

vax—3 -1 7x* —6x°

7. Haiitn nipeziensl: 8) [im—————> 0) 1im .
-l oxT =1 x>0 2x° + 3x°

Buaer Ne 9
1. CmemanHoe mpou3sBeaeHue BeKTopoB. CBoiicTBa. KoMItaHapHOCTh 3-X BEKTOPOB.
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2
2. YMHOXHWTh MaTPUILy HA MaTPHUILY: [ 5 j . (2 -5 - 3)
3. Jaubl Ttouku A(-2;4;5), D(-2;—4;3), F(4;1;-5), K(-3;0;0). Haiitu A?)x EF , (BF X DI? )- A?) .

. X Yy "
4. lIpencraBuTh ypaBHEHHE NPSMOI ) + 1 1 B 00111€M BUIE ¥ TOCTPOUTH €€.

5. Haiiti o6nacte onpenenenus QyHKIUU y = +/5x° —3x — 2/
6. CocTaBUTh KAHOHMUYECKOE YPaBHEHHE MIPSIMOM, TPOXOAIIel yepe3 Touky M (4;3;—2) mapain-

xX+3y+z-6=0,

JIEIIBHO MPSAMOU
2x—y—4z+1=0.

2 5 3
x°—x-12 2x7 +6x° +7
7. Haiitu npenens!: a) lim—————; 0) 14 )
P )1}£r31x2—4x+3 )£1£E3x5+2x4+x3—15
Buaer Ne 10

1. PaznuyHble ypaBHEHUS NPSIMOI Ha MJIOCKOCTH.

2 -5
2. Haiitu maTpuiry, oOpaTHYIO JaHHOM: ( { lj

- -> -

- - o - -
3. Ilpu Kakux 3HaUYEHUSAX m U n KOJUIMHEAPHBL: a =2i-3j+k nu b=i-15/+05k
4. Haiitu TOYKY nepecevyeHus NpAMBIX, 3aaHHBIX YPABHEHUAMU: x + 2y + 3 =0,
4x + 5y + 6 = 0 .IlocTpouTs 3TH MpsIMBIE.

5. Haifi obnacts onpenencnus GpyHkuum |, _ 2x =7
3x> —5x+2
6. CocTaBUTh ypaBHEHHE IIJIOCKOCTH, IpoXoAsel yepe3 Touky A(2;l1;—1), u uMeeT HoOpMaJIbHBIN

BexTOp N = {;2:3).

7 3
. 2 _1 o 5x" —3x
7. Haiiti ipeiensl: a) 15—~ 5 0) lim ——.
mo = 5= " Mhex + 20
buaer Ne 11

1. Yron Mexay npsMbIMH. Y CJIIOBUS ITapaJuIeIbHOCTH U MEPIICHANKYISIPHOCTH NMPAMBIX. Touka nepece-
YCHUS MPSMBIX.

2 =5
2. Haiitu maTpuiry, oOpaTHyIO JaHHOM: ( { lj
- - - - -
3. IIpoBepuTh, BEPHO 1M PABEHCTBO: (i+2 j—3k)—(4i— j)> =14.
4. CocTaBuTh ypaBHEHHE IPSIMOM, MPOXOASIIEH yepe3 TOUKy N(—2;-3), U NepHeHAUKYJISPHO JaH-
HOM npsiMoit 2x — y+3 =0. [locTtpouts 3T npsMBbIe.

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

M M, , eciiu ga"el Touku: M, (0;-1;3) u M, (1;3;5).

7. HaiiTi ipefieniel: )  |im 4x — 7; 2) lim _ x+1 i
x —>o0 2x+1 x—>—13x" —5x—-8
Buier Ne 12
1. ®ynkmusa. O6macte onpeneneHus. Crocoos! 3amanus. ['paduk ynkimn. OCHOBHBIC dJIEMEHTapHBIC
(byHKIMHU, UX 00JIACTH OTIPEICIIEHUS U CBOMCTBA.
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2. YMHOXHWTh MaTPUILy HA MaTPHUILY: 2 =3 (2 >3
-2 1 -1 1-2
, ABx AC .

3. JlaHbl TOYKH B IpOCTpaHCTBE A(-3;4;5), B(0;4;-2), C(2;—1;7). Halitu |AB- AC

4. CocraBuTh 00I1Ie€ ypaBHEHUE TIPSIMOU, TpoxXoAasiei yepe3 Touku A(—1;2), B(0;—3), MPUBECTH €To
K BUYy YPAaBHEHUS B «OTPE3KAX» U OCTPOUTH ITY MPSAMYIO.

5. Haiitu obnacte onpeneneHus (byHKHI/II/Iy _ [7x—14.
x+ 2

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

2 3 2
x°—16 4x” +x° —x+3
7. Haiitk mpenensl: a) im————: ) lim———————
P ) lxlglxz—7x+12 ) lxl—{g 2x° +3x* -8
buaer Ne 13

1. beckoneyHO MaJbie M OECKOHEYHO OOJBIINE BETUUUHBL. THITBI HEONIPEACTCHHOCTEH 1 METO/IbI
PaCKpPBITHSI HEKOTOPBIX U3 HUX.

2 =5
2. Haiftu matpuily, oOpaTHyIO TaHHOM: ( i 1]

—>

b

-

3. Haiitn (3a—5b)-(2a+7b), ecit |a|=3,|b|=1, a L b.

4. CocraBuTh 00I1Ie€ ypaBHEHUE IPSIMOM, POXOASIIEH yepe3 ABe TOUku  A(4;-5), B(3;-2), mpuBe-
CTH €r0 K BUJly YPaBHEHHS IPSIMOM B «OTPE3KAX» M IMOCTPOUTH 3Ty MPIMYIO.
5. Haiit o6macth onpenenenus QyHKIIUN y= 2x =7 .
AN7x* —5x—2
6. CocTaBUTh ypaBHEHHUE TJIOCKOCTH, MPOXOISIICH Yepe3 TPU 3aJaHHBIE TOUKHU
M, (=3;0; 1), M,(0; 2; 3), M;(3; 1; —1;) U HOCTPOUTH 3Ty INIOCKOCTD.

7. Haifi pefiensr: 1y jim x* =7, 2) lim 16— x>
X ->o02x+1 x> 42x> —5x—12
Buier Ne 14

1. Ilpenen uyncnoBoy nocienoBareibHOCTH. [loHATHE OKpecTHOCTH TOoUkH. OnpeaeeHus npeaena
(GyHKIMU B TOUKE, HA OECKOHEYHOCTH.

2. Haiitu maTpuiry, oOpaTHyIO JaHHOM: ( L - 2 j

- -
3. JlaHbI BEKTOPHI a = {4;m;—6} ub= {m;2;—7} . IIpy kakOM 3HaYEHUU m OTU BEKTOPHI IEPIICHIUKY-
JIAPHBI?
4. lanbl TOYKU Ha TWIOCKOCTH: A(-3; 2), B(—1; 5). CocTaBUTh ypaBHEHHE MPSMOI C yIIOBBIM KO-
(bunueHTOM, IPOXOAIIEeH Yepe3 ITH TOUKH U MOCTPOUTH NMPSAMYIO.

5. Haiitu 06macts onpesenenus Gpynkimu y =+/3x> —5x — 8.

6. Haittu pacctossHue 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 npesienst: 1) |jm ﬂ; 2) lim oo x-r
X —> o0 2Xx + 3x7 x> —13x>—-2x-5
Bbuaer Ne 15

1. Pa3nnuHble BUABI ypaBHEHUH MIOCKOCTH.
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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» E+L7 =1. IIpencraBuTh €ro B BUIE YPaBHEHHUs C YIJIO-

BBIM KO3 (PHUIIMEHTOM U MOCTPOUTH 3Ty MPSIMYIO.

5. Haittn o6nacts onpenenenns gpynxunn 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 3 2
7. Haiit ipeiensr: 1) lim M; 2) lim _x-1
X —> 00 2x+3x" x—>13x>—2x-1
buner Ne 16

1. Yron Mexay miocKOCTsAMU. Y CJIOBHSI MAPAIIEIIBHOCTH U IEPIEHIUKYIISIPHOCTH IIJIOCKOCTEN.

2. Haiitu maTpuiry, oOpaTHYIO JaHHOM: ( 8 =5 J
-3 1

3. JlaHbI BEKTOPHI a = {3;—1;2}, b= {1;2;—1} . Beruucnuth (2a—b)x(2a+b).
4. laHo ypaBHEHUE NPSAMOH C yrioBeIM KoddduumeHToM y =-3x+5. [IpeacraButs ero B Buie
ypaBHEHUS MPSMOHN B «OTPE3KAX» U MOCTPOUTH ITY MPSAMYIO.

%wﬁg@—x)-

6. CocTaBUTh KAHOHMUYECKNE YPABHEHUS NIPSIMOM, IPOXOAAIIEHN yepe3 TOUKy M (4;3;—2) mapaJiielb-

5. Haiitu oGnacts onpeznencHus GyHKUMH ) =

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

2 5 3 _
7. Haittu npeziensl: a) 1im%xn; 6) lim— 5+ 6x3 F3xz4
-3 x =9 ¥ 3X” +x° =5x+3
buner Ne 17

1. Pa3nuuHble ypaBHEHUS NPSIMOM B IPOCTPAHCTBE.

6 -3
2. Haiitu maTpuiry, oOpaTHYIO JaHHOM: ( 4 1 j

3. IIpoBepUTH, BEPHO 1M PABEHCTBO: (20— j)- j+(j—2k)-k+(i—-2k)* =2.

o X
4. Jlano ypaBHEHUE NPAMOM B «OTPE3KaX» 7+L5 =1. IIpeacTaBuTh €ro B BU€ OOIIETO YPaBHEHUS

HPSIMOY U TOCTPOHThH ATY TPSIMYIO.
lg x

5. Haiiti 00acTs onpeznesneHust QyHKUHH. ) = .
Vx+1

6. CocTaBUTh ypaBHEHHE INIOCKOCTH, IIPOXOASIIEH Yepe3 TOUKy M, (—1;3;0) nmepneHauKyJIsspHO IUIOC-
KocTh x—2y+3z-10=0.

7. Haiftu penienst: 1y {im M; 2) lim B
X —>o00 2x+3x° x-—>_—13x*—2x-5
buner Ne 18

1. B3auMHO€ pacnonoxeHue NpsiMoi U MIIOCKOCTH.
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3 -5
2. Haiitu maTpuiry, oOpaTHyIO JaHHOM: ( 7 _1 j

3. Janbl koopauHaTel ToUeK K (5;6,-2), B(2;—4;5), D(-5;3;—1). Haiitu mimomans AKBD .
4. lansl TOUkH Ha mockocTu: D(—1;3), K(4;-2). CocTaBUTh ypaBHEHHE MPSAMOM, MPOXOSIIEH Yepes
9TU TOYKH, MIPUBCCTHU €TI0 K BUAY YPABHCHUSA B «OTPC3KaAX» U ITOCTPOUTH IMMPAMYIO.

. 5x-3
5. Haiit o6macte onpenenenus QyHKIIUN y=———+1g(5-x).
Adx =2

6. CocTaBUTh KAHOHWYECKHE U TTapaMETPUUECKUE YPABHEHUS PAMOM, poxoasiiel yepe3 Touky A(-
1;3;-5) mepnenauKyIsSpHO MIOCKOCTH: 6x —3y —2z+35=0.

2 3 2
x“-16 Ax” +x°—x+3
7. Haiitu npenensl: a —_ 0 im———
P ) im0 O lim = 55

Buaer Ne 19

1. CkansipHoe pou3BeACHUE BEKTOPOB. Y CIIOBUE NEPIIEHIUKYIIIPHOCTH BEKTOPOB.
2 -3)(-2 6 -3
2. YMHOXUTh MATPUIly HA MAaTPHUILY: .
-4 5)(-1 4 -7

> > > > > >

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

4. YpaBuenue npsimMoit 2x —3y+12 =0 npeacTaBuTh B pa3IMYHBIX BUAX (C YIIIOBBIM K03 pumen-
TOM, B «OTPE3Kax») U NOCTPOUTH ITY MPAMYIO.

5. Haiiti 0o6nacth onpezeneHust pyHKIu ) = In(3x* —5x+2).

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

TOYKY M, epIeHIUKYIApHO BEKTOpY M, M, . IlpuBecT K YpaBHEHHIO B OTPE3KAX U IIOCTPOUTH OTY
IIJIOCKOCT.

2 2
7. Haiitn mipeziensl: a) _ X" =25 :6) S5x” —3x+8 |
i e my
buaer Ne 20

1. Yron mexnay Bekropamu. BekTopHOE ITpon3BeieHNE BEKTOPOB.
2 -3 2
2. YMHOXHUTh MaTPUILy HA MaTPHUILY: [ 5 IJ( { 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 BUY, K BUIY B OTPE3KaxX U MOCTPOUTH ITY MPSIMYIO.

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

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

Va4x-3 -1

7. Haditu npezenet: @) lim—————>5 0) 1im —6x°
x>l x° =1 xX—>00 2x + 3x°

Kpurepun oueHku (8 pamxax npomexdcymoyHou ammecmayuu)

Pecnamenmom BPC kagedpul «Bvicuiaa u npuknaouas mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OyeHusaemcs no 5-0aiibHoOu wKae.
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KpuTepuii oneHKH 0TBeTa HA IK3aMeHe:

— 5 0a/1710B MOJIYYaeT CTYAEHT, IPOJEMOHCTPUPOBABLINI MOJHOE BIAJCHUE 3HAHUSIMHU B COOTBET-
CTBHH C TPeOOBaHUSAMH Y4eOHON MpPOTrpaMMBbl, T.€. PELIMBIIUN BCe 3aJaHusi 06e3 OmMOOK B JIOTHYe-
CKUX PACCYXKACHUSAX U B 000CHOBAHUU PEIICHUS;

— 4 0a/71a MOTyYaeT CTyACHT, KOTOPBINA NP MOJTHOM BIIQJCHUU 3HAHUSIMH B COOTBETCTBHUU C TpeOo-
BaHUAMHU Y4eOHOM MporpamMmbl JOIYCTHII OTAEIbHbBIE HECYIIECTBEHHbIE OITHMOKH JINOO MPUBEICHHbBIE
UM PELIEHUS] HEI0CTaTOYHO OOOCHOBAHHBI;

— 3 0aJu1a MOJy4aeT CTYJICHT MPU HEMOJHOM H3JIOKEHUH MOJYYEHHBIX 3HAHHM, TOMYCTUBIIUN TPU
3TOM OT/AEJIbHBIC CYIIECTBEHHBIC OITNOKH;

— 2 0ajna mojy4aeT CTYJEHT Ipu OecCHCTEMHOM H3JI0KEHHM MaTepuaia, JOMYyCKAIoUIHi cylie-
CTBEHHBIE OLITMOKH, KOTOPbIE MOTYT IPENSATCTBOBATh YCBOCHUIO JaibHENIel yueOHOM nHpOopMaLnu.

BTOPOU CEMECTP

BOITPOCHI JIJIsI COBECEJIOBAHMS (TEKYIIIMA KOHTPOJIb)
Paszpen: «/Indpepennuaibnoe ncuncieHue GyHKIUUU OAHON NepeMEHHON»

1. [IpousBogHas GyHKIMH OJHOW MEPEMEHHOM; €€ TeOMETPUUYECKUA U MEXaHWYECKHUU CMBICIL.
JuddeperunpyemMocTs QyHKIUH.
2. OcnoBuble npaBmiia auddepenunpoBanus. [IponsBognas crioxHo GyHkiuu. [IponsBoanbie

OCHOBHBIX JIEMEHTapHbIX (QyHKIMH. Jlorapupmuueckoe nuddepeHirpoBanme.

3. Ob6parnas ¢pynkuus. HenpeprsiBHOCTh M1 muddeperupyeMocts odbpatHoit ¢pyHkiun. [Tpous-
BOJIHbIE OOPATHBIX TPUTOHOMETpHUECKUX (pyHKIMA. Tabnuia npon3BoHbIX.

4. HuddepennmpoBanne HEIBHBIX 1 TTapaMETPUUECKH 33JaHHBIX (DYHKITHA.

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

peHnman cinoxHoi ¢pynknuu. MuBapuantHocTs hopmel auddepennnana 1-ro mopsaka.
6. [TpousBoxanbie u nuddepeHransl BeiciuX nopsaakoB. @opmyna Jleliouuna. HemnBapuant-
HOCTh (hopmbl TudepeHirana mopsiAKa BhIIIe epBOTO.

7. Teopembr @epma, Pomst, Jlarpanxa u Koumm o nuddepeHupyemMpIx QyHKIHUSIX.

8. [IpaBuio Jlonurtasns packpbITUSI HEONIPEAETIEHHOCTEMH.

9. HccnenoBanue (GyHKIMH C TIOMOIIBIO MTEPBOM MPOU3BOJHOM: HEOOXOJUMBIE U JIOCTaTOYHBIE
YCIIOBHSI BO3pacTaHWs U YOBbIBaHUS (YHKIMH; JIKCTPEMyMbl (DYHKIIMW; HauOombIlIee Hu
HauMeEHbIlIee 3HaYeHUs! QYHKIIMHU Ha OTPE3Ke.

10.  HccnenoBaHue QyHKIUH C IIOMOILIBIO BTOPOM MPOU3BOJHON: SKCTPEMYMbI (PYHKILIUH; BBITYK-
JIOCTh, BOTHYTOCTh M TOYKH Tiepernda rpaduka GyHKImu.

11.  AcumnToTsl KpuBbIX. O0IIast cxema uccie10BaHus (PyHKIIUH U IOCTPOCHHUS TpaduKa.

Paznen: «PyHKIIMH HECKOJIbKHUX MePeMEeHHbIX)

1. OyHKIMU HECKONbKUX NepeMeHHbIX. Ob6mactb ompeneneHus. Ilpexen u HenmpepbIBHOCTH
(GYHKIIUU HECKOJIBKUX TIEPEMEHHBIX.

2. Yactable npousBoanble. [TomHblil nuddepeHnnan u ero MCroyib30BaHHE B MPUOIMIKEHHBIX
BbluKcieHusX. MIHBapuanTHOCTH opMbl TosiHOTO Auddepennnana. ['eomeTpuyeckuii cMbICI
nonHoro auddepennnana. KacarenbHas m10cKOCTh M HOpMaJIb K TOBEPXHOCTH.

3. YacTHbIe TPOU3BOIHBIC U MOTHBIC TUdepeHnranbl Beicmux nopsakos. @opmyna Teitnopa.

4. HesBuble pyHkumu u ux qudepeHpoBaHme.

5. Cxangpnoe nose. [IpousBoaHas 1o HanpaBjieHUIO. ['pagueHr.

6. OkerpeMyM (YHKIIMM HECKOJBKUX TepeMeHHbIX. HeoOXonuMele M JOCTaTOYHBIE YCIOBHUS
CyILIECTBOBaHMs SKcTpemyMa. HanbombIiee 1 HanMeHbliee 3HaYeHUsT PYHKIUY B 3aMKHYTON
obmacTH.

7. VYcnoBHbI 3kcTpeMyM. Meton MHOkUTENEH JIaHTpaHka.

8. MeTtoa HauMEeHbBIINX KBAAPATOB JJIsi 00paOOTKM SKCIIEPUMEHTAIBHBIX JTAHHBIX.

Paznen: «OcHOBBI JUCKpeTHOH MaTeMaTuKU. ['padbD)
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Omnpenenenne rpada. CrocoObl 3amanus rpados.

Marpuna cMeXHOCTH, MaTPHLIA MHIIUIEHTHOCTH U UX CBOWCTBA.

Mapupyt. Llens. [Ipoctas nienb. CBsizHOCTH rpada Ilytu B rpadax.

OcHOBHBIE ITMKIIBI B rpagax.

CereBble MOzieNl, OCHOBHBIE MTOHATHS. [IpaBuna coctapneHus cereBoro rpada.
Mertoa kpuTHueckoro nmytu. Kputuueckuil myTb, BpeMEHHBIE TapaMeTpbl COOBITHH.
3agaya MUHMMU3AIUU ceTh. HaxoxieHne KkpaTyauiiiero myTH.

HaxoxneHne MakcuMaabHOTO MOTOKA.

PN R

Kputepun oueHku (6 pamxax mexywei ammecmayuu)

Peznamenmom BPC kageopwi «Bvicwias u npukiaonas mamemamuxay npedycmompero 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku paspabomansl, ucxoos us pazoeienus oa-
7108: 5 bannos 3a oceoeHue meopemuieckux 60npocos OUCYUNIUHbL, 5 6aN108 — 3a 8bINOJHEHUE O0-
MAWHUX 3A0AHULL.

Kputepuu o1ieHKH 0TBETOB HA TeOpeTHYECKHE BOMPOCHI:

— 5 0an10B BbICTABJIsIETCS CTYAEHTY, €CJIM OH M3JI0XKWI COJEp KaHHEe BOIpoca B o0beMe, Mpey-
CMOTPEHHOM MPOrPaMMOii, PU ITOM H3JI0KUJI MaTeprall FPaMOTHBIM SI3bIKOM, TOYHO HUCIOJIB3Ys Ma-
TEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, B OIIPEICIICHHOMN JIOTUYECKOM MOCIIeI0BaTENbHOCTH;

— 4 0a/J1a BBICTABJISIIOTCH CTYAEHTY, €CJIH MPU JOCTATOYHO MOJHOM M IPAMOTHOM OCBEILEHUU BO-
poca OH JIOMYCTUJI HEOOIbIINE HETOYHOCTH, HE UCKAXKAIOIINE MaTEMAaTHIECKOTO COICP KaHMsI OTBE-
Ta;

— 3 0a/1a BBICTABJISIIOTCA CTYAEHTY IIPU HEMOJHOM PACKPBITUM COAEpKaHUs BoIpoca (coaepka-
HUE BOIPOCa U3JI0KEHO (parMeHTapHO, HE BCEr/ia MOCie0BaTeNbHO), HO MTOKa3aHo ollee MOHUMa-
HUE BOMPOCa; JOMYIIEHbl OUTMOKH MPU UCTOIb30BaHUN MAaTEMAaTHYECKONH TEPMUHOJIOTHH;

— 2 0ajjia mojiy4yaeTr CTYAEHT, NPOJEMOHCTPUPOBABIINNA OOPBIBOYHBIC 3HAHUS M JOMYCTHUBIIUN
OLIMOKY B ONpPEIETICHUH MOHATUI U MPH UCTIOIb30BAHUHM MaTeMaTHUYE€CKONH TePMUHOJIOTHUH.

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

ITEPBASA ATTECTALIMA
Bapuanr 1

1. Haittu HpOI/IBBOI[HI:IG JTAHHBIX (YHKITHIA:

4 4 /s
a)y=6x" — +\/7 5x; 6)y——3§B)y arctg3 )3C & ;;I//;\/’l—l;

3) 3x°y —2x=5y".

/:[)y:xz-lnSx; e)y=cos 6x; x)y=e*";

2. BeluMcauTh Npeaesnsl, IpUMEHss HpaBI/I.HO Jlonurans:

. Tx’ =2x7 +4x —e "
a) lim > ; 0) lim———.
oo 2xT 45 x>0 ln(l +x)
Bapmuanr 2

1. Hanitu npOI/I?,Bo/:[HLIe JAHHBIX (DYHKITHI:
> X =arctgf;
a)y=7+8x ———\/ 6)y——3;B)y—ln(x—\/1—x2); r) ’ t2/2g
x = 5

¥ +lnx

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

2. BeluucnauTh npenesnsl, IpuMeHsis mpaBuio Jlonurans:
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sz—x3+7x_ ) ( 20 B 2 )
x> =25 x-5)
Bapuant 3

1. Haiiti mpon3BoaHbIE NTaHHBIX (YHKITUH:

. =1Inll +£°);
a)yzxL—6\/)T+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) lm———;  6) limx - ctgrnx.
=22x" +x-10 x—0

Bapuanr 4
1. Haifti mpou3BoiHBIE TaHHBIX (YHKIIHA:

a)y =4/x’ +7x+x8—i; 6)y:1_4x; B) Y =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—oo 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 =0\ 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) =1
X +Xx
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~——=; &) 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 NTaHHBIX (HYHKIUH:

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) 1im > —2x + 5% 5 0) lim L ! .
x> 24 3x” 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=6t2—4,
a)y:8x—i4—3\/x5+\/10; V3 —sinx B)yISiIl53X' r)
X

0) y= ; ;
B +cosx y =3,
1) y=e"" ) y=In?(ctg3x); x) y=CGx—1)-Inx; 3) 5x* —xp+2)> =5.
x°=3x+2 : x
2. BeIaucTUTh TpeIebl, 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—rcosy
N Inx y =tsint;
ny= (xz — 6x)- lgx; e y=In(x++/x*+3); m)y:arctg\/;; 3) X"+ )7 =3xy.
2. BeruncnuTe npenensl, npuMenss npasuio Jlonurans:
x> —4x+3. 6)limex_2-

a) lim ~—— -
x—3 x° =9 x40 x° 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° —%—W+es; 6)y=5x_8; B)y=(x5 —4)-sin3x;r){x:aerCOS %
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. HaiiTu mpon3BoaHbIE NaHHBIX (HYHKITUH:

1 13t
a)y=6x" ———+4/x? —2x; 6)y=3x"-cos5x; B) ,_arctgdx. ) jx=e",
x5 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

0 y=10""" ¢ y=sin(lnx); % y=v3+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=Inz,
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 +vx>—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 mpon3BoIHBIE TaHHBIX (YHKIIHA:
2 x? x =4t + 21,
. 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 —%+3\/x2 —Ine?; 6)y =2x"-arctgx; B)y=
x

2. BeluucnauTh npenesnsl, IpuMeHsis mpaBuio Jlonurans:

| fim®_ = 5x+4 6) lim &=
a Y -
= x? —2x+1 x>+ x% 4]
BTOPAS ATTECTAIIUS

Bapmuanr 1

1. HaiiTi TOUKH SKCTpeMyMa U aCUMIITOTHI Ipaduka GyHKIMN . 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 9KCTPEMYMbl QYHKIHH _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 v HHTEPBAIbI BBITYKIOCTH rpaduka GyHKImH 3 =1+ 2x2 — x* /4

2
2. Haiitu npenen QyHKUMH  [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 GyHKIIIH yo_X .
x” +1

W

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

x—2 —
RCHE

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

X

¥
6) z=xe~ + sin[zj'

Bapuant 5

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

2. Haiitu npenen ¢pyHkumuu

. 2x2 — )
Iim 7x2 x)zz
1 _
TR —

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

y

0) z= arctg?.

Bapuanr 6
1. MccnenoBaTh 10 NEPBOM U BTOPOH NPOU3BOAHBIM (DYHKIHMIO ) = 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 M 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 Toukn neperuda ¥ MHTEPBaIbl BBITYKIOCTH rpaduka GyHKImu ) = x> /5 —x* +x3.

2
2. Haiitu npenen QyHKUUM  1im 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 T

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

X
z= ln(e_x +eV )
Bapuant 10
1. Haiitu acumnroTs! rpaduka GyHKIMN . xZ —1,
x? +1
- . 4xy+8y?
2. Haiitu npegen pyHKIMU  |jm 270V |
X2y _4y2
y—>—1
3. Haiitu YaCTHBIE MIPOU3BOJIHBIC IIEPBOro HopsiaKa JaHHBIX byHKUIMA:

X

BapuanT 11

1. Haiiti nHTEpBaIbl MOHOTOHHOCTH U SKCTPEMyMBbI PYHKIHH 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. Haittu acumntoTs! rpaduka GpyHKIMN . x*

x> +1

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

x—2 2 _
RCHE S

HaiiT yacTHBIE IPOU3BOIHBIE EPBOTO MOPSIKA JAHHBIX QYHKIUH: a) 7 =2x%y—3x° + x+
Yy
0) z=xe* + sin(%)'

BapuanTt 13
1. Haiit Toukn neperuba u MHTEPBANBI BHITYKIOCTH rpaguka GyHKUMH 1, —2x3 /3 — x2 — 4x + 1.
2. Haiitu npenen ¢pyHkumun

2

. 2 — )
Iim 7x2 x)zz
1 _
f;:2 4 x »
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. o 2 2
3. Haiitn yacTHbIe IPON3BOHBIE IEPBOTO NOPAIKA AaHHBIX QyHKIMI: a) Z =X — X) — 2y ; 0)

y

z= arctgy.

Bapmuanr 14

1. Haiiti nHTECpBAIIBI MOHOTOHHOCTH H 9KCTPEMYMBI QYHKIHH 1, =§ 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% ., 6)z= ln(e Tte” )
3
X

Bapuanr 15

1. Haiiti nHTEpBAIBI MOHOTOHHOCTH ¥ 9KCTPEMYMBI QYHKIMH ) =§ x> —x% —4x+5.

o 2 2
2. Haiitu penen QpyHKUuM 1, X —2XV + 1"
x—2 2 2
y—o2 4

3. Haiiti yacTHbIC POM3BO/HBIE NIEPBOTO MOPSIAKA AAHHBIX QYHKLMA: @) _ _ 2y?;:6) z=e" +e .
3
X

Kpurtepuu oueHKkH NMUCHMEHHOH KOHTPOJIbHOM PadoThI (8 pamkax pybexicHol ammecmayui)

Peznamenmom BPC kagedpwr «Bvicwias u npukiaouas mamemamuxay npeoycmompeno 25
bannos 3a evinoaHeHue pyoOexsCHol KOHmMpPoIbHoU pabomsi. Kagcooe 3adamnue, éxoosujee 8 Kow-
MPONLHYIO, OYeHUBaemcs npenooagameinem ONpeoeNeHHbIM Koauuecmeom 6annos. Mmoeoswiii 6ann
3a KOHMPONBLHYIO PAOOMY NOAYUAEMC CYMMUPOBAHUEM OANN08 3a 6Ce 3A0ANHUS.

Kpurepuii oueHku 0HOT0 3aJaHUSA:

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

— o0yyaronuiicss B OCHOBHOM IMPaBWJIBHO PEIIMII 337a4y, AOMYCTUB MPHU 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 MpUBENl HETOTHOE 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
HexoueTsl — 20% 0T MaKCHUMAJILHOTO KOJIMYECTBA OallIoB;

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

9K3AMEHAIIMOHHBIE BUWJIETBI

Buaer Ne 1
1. Oynknusa. O61acTh ONpeAeICHNs, MHOKECTBO 3HAUCHUM (PYHKITUH.
. 2x+1
2. Haiitu obmacte onpenenenus QyHKIUU y = R
x —
3. Haiitu npenens! GyHKIMiA, T07A63yACh IpaBuioM Jlomurans:
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COS X . x —1+Inx

a) lim —" . ) lim

ot x—7m/2 =l et —e
4. HaiiTi npousBoaHbIe PYyHKIIMIA:
a)y = B 43 X 5. 6) " x=4l dy=—r=; d)y= & e ; d)xcosy+ ycosx =0, y =7,

52 y=1N=z: \/E
5. HaiiTi yacTHble mpou3BoHbIe QYHKIUU Z = 3x? y3 —5cosy+e’.
Buier Ne 2

1. OcHoBHBIC 31€MeHTapHbIE PYHKIINHU, UX CBOICTBA.
2. Haiitu npenenst QyHKIUH, TOIB3YsICh MpaBuiioM Jlomurans:

. sin 6x

a) lim~—~; 6)1im( 15 )
=0 x =>3\x—3 x*—x—-6

3. Haiitu npou3BoHbIC PYHKITHN:

a)y:7x5—2\/;+i+9; 6)y =3x> arcsin x; 6)y=e“2x2+3; 2)y=>4x+1)13;0) o
Vx y=t

2
4.  Haiit 5KCTpeMyMbI U HHTEPBAIBI MOHOTOHHOCTH ()YHKIIUH y= X
xZ—1
5. Haiitu yacTHble npousBoaHble GpyHKIMM Zz = 3x° — 7 y3 —5e¢” +5".
Buier Ne 3
JucuurmHaa __Maremaruka
DaxyapTeT DAIIN npoduib " cemectp __ 11
1. ®ynkuus. O6paTHast U clokHast PyHKIIUH.
2. Haiiti npenensr pyHKIUH, MOMB3YSICh MpaBmiioM Jlomurarns:
8x° + 4x : | 1
a) lim ————; o) lim| ———.
o 3y +9—2x =0\sinx x
3. Haiitn npoussoxusie Gpyskumit: a) y =3x" - cos 2x;6) JX = 2sint
y = In(cos?);

e)y:3x2—%+3\/x2 —8; Z)y:e_x2+2x; O)x? + y? +5xy =0, ye.=
x

4. HaiiTi Touky nepern6a U MHTEPBaIbl BHITYKIOCTH U BOTHYTOCTH rpaduka pyHKium y=x*/4-
x%/3+5.
5. Haiitu yacTabie mpousBoaubie GyHKImu Z = SIN(X + V).

buier Ne 4
1. Oynkuus. MOHOTOHHOCTH (PYHKIIUH. YeTHOCTh, HEUETHOCTH (PYHKIIUH.
. x—1
2. Haiitu o6nacTe onpeznenenus Qynkuuu y = log, /2( 2).
X+

3. Haiitu npenens! GpyHKIMA, TONB3ysACh TpaBuiioM Jlomurans:

. X —4x+3 e" =2

a) lim 5 ; 6) lim —;
x—3 x° =9 x40y +1
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4. Haiitu npon3BoHbIe PYHKITHN:

x=t~,
a)yzé—5x+2\7/x3 —8x%* 6)y=A/xtgx;; 6) 3 2)y =In(e** +2x); 0)y =3*reex;
X = 1.
3
. xX—y
5. Haiitu o6nacte onpeneneHust yHKIUN z = ——
y =X
buier Ne 5
1. [Ipenen ¢pyukuuu. Onpenenenue npenena GyHKIUUHA s3bIke & — 9 U Ha SI3BIKE TOCIEI0BA-

TenpHOCTH. Teopemsbl 0 mpenenax. beckoneuHo maibie 1 6€CKOHEUHO OOJbITNE BETMYHHBL. OHO-
CTOPOHHUE TIpeieiibl. 3aMeyaTelIbHbIE MTPEACIIbI.

2. Haiitu npeaensl GyHKIMMA, TOIB3YSACH MpaBuiioM Jlonmurars:
2
.oXxT=3x+2 : _
a) lim—————; 6) limInxe™".
=22x° —x—6 X400
3. Haiitu npon3BoaHblie QyHKINMA:

2
=t
; O)y=x%*; 6)y=cos’x;2) *

Jx y=t>+t

a)y=23/x—7x3+ ; O)xy—Iny=3, y =2

4. Haiitu acumntoTsl rpaduka GyHKIUNA y= 2x+1.

32
5. Haiitn gacTHbIe nmpon3BoaHble GyHKIHA _ — X T .

X—y

Buier Ne 6
1. HenpepsiBHOCTh pyHKITMHU. TOukn paspeiBa GyHKIMH, UX Ki1accuPUKaIius.
2. Haiitu npenens! GyHKIMiA, T0A63yACh IpaBuioM Jlomurans:
. 4x +4x° . In(1+x?)
a) lim > ; 6) lIm———=.
—o3x +9x° 13 -0 X
5

3. HccnenoBaTh Ha HEMPEPHIBHOCTH PyHKIMIO ) =4 2x=4  proukax x1=2 u x»=1.

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

vl AT 2) L Jx=
B)y—ln(x 3—x ) r) {y=1/@'

S. Haiitu yactHbIle Mpou3BOHBIC PYHKLIUU Z = 3x? y3 +arcsiny +e”.
Buaer Ne 7
1. [Ipon3BoaHas GyHKIMH, €€ TCOMETPUUECKUN 1 Pu3nUecKuii cMbIci. [I[pon3BOIHBIE CYyMMBI,
MIPOU3BEICHHUS, YACTHOTO.
2. Haiitu npeaensl GyHKIHMA, MTOIB3YSACH MpaBuiioM Jlomurars:
2 2
. 3x =5x"+2 : X
a) lim ; 6) lim .
3
x>0 DXT — X x>0] —cos 6x

3. Haiitu npousBojHble GyHKIMA: a) ) = 2" —¢ 2In3x;6) y=€" (Sx — x3);
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B) y:L—Q/x—S+2x7+8; r)

X = arctgt,
{ 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 gpynxumn y = In(3x> —5x +2).
Buier Ne §
1. Touku skcTpemyMa GyHKIMH. HeoOx0auMoe 1 IOCTaTOUYHbIE YCIIOBHSI SKCTpeMyMa (DyHKLIHN.
2. Haiitu npenens! GyHKIMiA, T0A63yACh IpaBuioM Jlomurans:
. 2x" +4x+3 . X
a) lim — ; 0) limsin(x—1)-tg—.
x>0 3x” +9x —12 xl 2

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

— a1 2 .
6)y=7"-cos 3x;B) y:w5/(2—3x)2 ;r){x_Sln t;. m xy—Iny+y*=3.

y=ctgt’;
4. Haiitn sxcTpeMyMbl 1 HHTEPBAJIbl MOHOTOHHOCTH (byHKuHI/Iy _x—3.
x—+1
. _ Y
5. Haiitu o6nacts onpenenenus GyHKIUKU Z = arctg —.
X
Buaer Ne 9
1. BrImtykiiocTh, BOTHYTOCTh QyHKITMU. Touku nepernda rpaduka GyHKIINHA, HEOOXOIUMOE U
JOCTaTOYHOE yCIJIOBHUS Nieperuoa.
2. Haiitu npeaensl GyHKIMMA, MTOIB3YSACH TpaBuiioM Jlonmurars:
. x—2x"+5x° : 1 1
a) lim — 0) lim -— :
xoe D4+ 3x° + X I\ x -1 x"=3x+2
4 In3x
. .. g AT s[4 _ )
3. Haiitu npousBojubie GpyHkuii: a) y =6 — 3x = +3x" —x;0) y= Y
B y=tg’6x; 1) y=eV13, 5 3% =233 =5xy.
4. Haiitu Toukn nepern6a u MHTEPBAJIbI BBITYKIOCTH U BOTHYTOCTH rpaduka GyHKIMN
y=2x3+3x%-2.
5. Haiiti wacTHbIe nponsBoanble Gpynkiuu Z = In(x +1In ).
Buier Ne 10
1. [Tpou3BoHBIC PYHKITNH, 3aJaHHBIX MTApaMeTPUIECKU 1 HessBHO. Jlorapudmuueckoe audde-
pEHITUpOBaHUE.
2. Haiitu npeaensl GyHKIMMA, MTOIB3YSACh TpaBUiioM Jlomurars:
. Ix7 =2x" +4x : 1 1
a) lim 5 ; 6) lim| — - — :
oo 2xT 45 =\ x"—x e -1
3. Haiiti npou3sBoaHbIe PYyHKIIMIA:

7 I 2 =tt,
a)y=3%/§—7+3x; 5)y=ﬂ; §)e) —y+xy=0;2) y=¢’ tgx;é){x .g
2x2 Vx \y=sin 2¢.

4. Haiitu yactHbIle MpOoU3BOAHBIE PYHKIUHN Z ==.

= |I=
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x2+16

5. Haiitu acumnrotel rpaduka GyHKIMU Y =
X
Buier Ne 11
1. Teopemsbl Poms, Jlarpanska, Komm.
2. Haiitu npenensl GyHKIMA, T0A63yACh IpaBuioM Jlomurans:
2x* —7x+3 : 1 1
a) lim————; o)lim| ————|.
=3 x? +4x - 21 =I\x—-1 Inx

5
3. Haifn npoussoaubie GyHKuMil: a) Y = 4x° — — x> +4/5; 6) y=2x*=5)-e™
X

. X = arcsint
B) y=+/1—-sin2x; r) In(xy)=x> — y*; n) ’
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.
buner Ne 12
1. AcumnroTsl rpaduka GyHKINU.
2. Haiitu npeaens! GyHKIMA, HE TONB3YCh MTpaBuiioMm Jlomuras:
S5x+4x° +7 . (1 |
a) lim ;0 6) lim| ——— .
x>0 84 2x% + 5x° =0\ x e -1

8 2
3. Haiitu npousBoauble GyHKIMil: a) y = 7x° — — + Ux* - Ine; 6) y= x* e ;
X

=In’¢
B) y=arctg+4/2x —1;r) remh n xtgy+ y* =5x
y=t+Int,

2x+1

x> -4
5. Haiitu acuMntoTsl rpaduka QyHKIUN y= 2x+1.

2
X

Buaer Ne 13
1. OyHKIMH ByX NepeMeHHbIX. ['paduk, 001acTh onpeenenus, Ipeaen u HenpepbIBHOCTh
(GyHKIMU IBYX NEPEMEHHBIX.
2. Haiitu npeaensl GyHKIHMA, MTOIB3YSACh TpaBuiioM Jlonmurars:
xt=3x% + 7x . :
a) lim 0) hm(arcsm X ctgx).
e 2x4+5x7 =1

4. Haiitu oGnacth onpeneneHus QyHKIMU Y =

3. Haiitu npousBoauble GyHKLMil: a) V = Sx —— — 1/ ST 10 . 6) y= em
X

B) y=tg'4x;n) y=Cx-1)-Inx;n xy+2x" -y° =3.

4. Haiitu obmactb onpeneneHus QyHKIUU Z = 4/ x? - V.
5. Haiity nHTEpBasIbI BEITYKIOCTH U TOUKU Nepernda rpaduka GyHkimm Y = 2x% +1Inx.
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Buier Ne 14

L. UYactHbIe por3BOHbIE (PYHKIH JIBYX TIEPEMEHHBIX, POM3BO/IHBIC BBICIIMX TTOPSIIKOB.
2. Haiitu npeaensl GyHKIHMA, MTOIB3YSACh TpaBUiioM Jlonmurars:
. X" —x-2 .
a) lm————;  6) limx - ctgrnx.
=22x" +x-10 x>0

1 :
3. Haiitn npon3Bogasie GpyHKIM: a) ) = 2x° — — - Ux? +e°;6) y= ()C5 — 4)- sin3x;
X

13¢

B) y =In(2x + cosx); r) xsiny=ylnx; n) * 8_3;

y=e€ -,
4. Haiiti yacTHBIe IPOM3BOTHBIE BTOPOTO MOPSIKA (DYHKIIMH JBYX TIEPEMEHHBIX

z=3cosx+3xp>.
5. Haiftu o6nacts onpenenerus Gynxunn Y = 1g(2x* + x —3) .
Buier Ne 15

1. OkcTpeMyM (QyHKIMH JBYX NepeMeHHbIX. Heo0Xxoammoe u 10CTaTOYHOE YCIOBHS KCTPEMY-
Ma (yHKLIUH IByX IEPEMEHHBIX.
2. Haiitu npeaensl GyHKIMMA, MTOIB3YSACH MpaBuiioM Jlonmurars:

o 5xP—x +7x ) 20 2
a) lim 7 7 0) lim| — — .
xoo Dx" +5x =5\ x* =25 x-5

1
3. Haifn npoussoaubie GyHKumii:a) y = 7X° — — Ux —In5;6) y= (x2 + 2)- In8x; B)
X

y:ln(x+cosx);r) {x:t4’ n xy—Iny=3.

y=Int,
4. Haiitu yacTHBIC TPOU3BOJHBIE IEPBOTO MOPSIIKA JAHHBIX (PYHKLUI:
2.2 3 2
a)Z=3xy +4xy - X 6)2:4arctg3_’);.
b
5. Haiitu skcTpeMyMbl QyHKIMHA Z = X2+ y2 +xy—4x-5y.
Buaer Ne 16
1. HuddepennmpoBanne ciioxHOW (yHKIMH ABYX INepeMeHHbIX. JuddepeHmpoBanue HesB-
HOW (DyHKIIHH.
2. Haiitu npeaensl GyHKIMMA, MOIB3YSACh MpaBuiioM Jlonmurars:
Tx® —2x% +4x X _ o
: . . e —e

a) lim——— ;6 limS —¢ .

oo 2xT 45 =0 In(1 + x)

2 :
3. Haiitu npou3BojHble GyHKIMNA: a) ) = 2x° — — Yx —lne; 6) y= (1 — 2x)arcs1nx;
X
B) y = 5\/(x2 — 3)2 ) YT 3t —sing; m)cos(xy)=ysinx.
y=5—cos 2t;
4. Haiit yacTHBIE MPOU3BOAHBIE QYHKIMH ABYX IEPEMEHHBIX Z = 3COS X + 3 y2 , rae
x=2u—-v; y=3u+2v.

5. Haiitu obmacte onpeneneHus QyHKITIH

+1g(3—x)-

5
y_«/x—Z
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Kpurepun oueHku (8 pamxax npomexdcymoyHou ammecmayuu)

Pecnamenmom BPC kagedpul «Bvicuiaa u npuknaouas mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no 5-0aiibHou wKane.
Kpurepuii oneHkn oTBeTa Ha IK3aMeHe:

— 5 0ans10B MOMy4yaeT CTyAEHT, MPOJEMOHCTPUPOBABLINI MOJHOE BIaJCHUE 3HAHUSIMHU B COOTBET-
CTBUHU C TpeOOBaHUSAMH YUEOHOW MPOrpaMMBbl, T.€. PEIIMBIINNA BCE 3a/laHus 0€3 OmMOOK B JIOTHYE-
CKHX PacCyKICHUSIX U B 000OCHOBAaHUU PELICHMUS;

— 4 HaJu1a Moyy4aeT CTyAEHT, KOTOPBIH MpH MOJIHOM BJIaJICHUU 3HAHUSIMH B COOTBETCTBUU C Tpebo-
BaHUSMH Y4eOHON MPOTrpaMMBbl TOIYCTHII OT/eNIbHbIC HECYIIECTBEHHbIE OIIMOKU JTMO0 MPHUBEICHHbIE
UM pCHICHUA HCAOCTATOYHO O6OCHOBaHBI;

— 3 0as1a nosy4aer CTYAEHT IIPU HENOJHOM M3JI0’KEHUU INOYYEHHBIX 3HAHUH, TOIMYCTUBIIMM IIpH
9TOM OTACJIBHBIC CYHICCTBCHHBIC OH_II/I6KI/I,

— 2 0aju1a TONyYaeT CTYICHT MPU OCCCUCTEMHOM H3JIOKCHHHM MaTepualia, JOMYCKAONIUN CyIile-
CTBEHHbBIE OLIMOKHU, KOTOPBIE MOTYT IIPEMATCTBOBATh YCBOEHUIO AalibHEl el yueOHoM nH(OpMaLInK.

I CEMECTP
BOITPOCHI JIJIsI COBECEJIOBAHMS (TEKYIIIUA KOHTPOJIb)

Paznen: «MHTErpaibHOE MCUHMCIECHUE)

1. Tloustue nepBooOpa3Hoil. Heonpenenéuuplii MHTErpai u ero cBoicTa. Tabnuma Heompene-
JIEHHBIX UHTErpajoB. OCHOBHBIE METObI NHTEIPUPOBAHUS.

2. HemnocpezacTBeHHOE MHTETPUPOBAaHUE, METO MOJBEACHUS NoJ 3HaK Auddepennunana, Mmeron
3aMEHBI IEPEMEHHON. HHTETPUPOBAHUE 110 YACTSIM.

3. Kowmmekcuble yncna. Anrebpanyeckas opMa 3amucH KOMIUIEKCHOTO Yucia. Moxyns U ap-
rymeHT. TpuroHomerpuueckas U nokaszaresibHas (OpMbI 3alIMCH KOMIUIEKCHOTO uucina. Jlei-
CTBUs HaJl KOMIUIEKCHBIMU yucinamu. ®opmyiia Myaspa-Jlamnaca.

4. Mmuorounensl. Teopema besy. OcHoBHas Teopema anredpbl. Paznoxenne MHOrousieHa Ha JIH-

HEHHBIE U KBaJpaTHbIE MHOXHUTEIIN.

Tunel mpocTelmmx apoOei U UX UHTETPUPOBAHHE.

WuTerpupoBanue paroHaIbHBIX IpoOel METOI0M pa3ioKeHusl Ha MPOCTeHIe Apoou.
HNHTerprpoBaHne MPOCTEHIINX UPPAMMOHATBHBIX (DYHKITHIA.

WuTerpupoBanue TpPUrOHOMETPHUYECKUX (DYHKIMNA, YHUBEpCAIbHAs TOJCTaHOBKA.
OnpenenéHnuplii HHTETpal U ero cBoiicTBa. ®opmyna Hetotona-Jleitoauia. 3ameHa repemMeH-
HOH B omnpenenéHHoM uHrerpaine. GopMmysa HHTETPUPOBAHMS 110 YACTAM IS ONPEACIEHHOIO
MHTETpaa.

10. Ilpunoxxenust onpeenéHHOro MHTErpajja: BbIUMCICHUE TUIOMAACH TUIOCKUX (UTyp, BbIUKC-
JICHWE AJIUHBI 1yTH KPUBOH, 00BEMOB Tell.

11. HecobcTBenHble nHTErpanbl. UHTErpasibl ¢ 6€CKOHEUHBIMU MIpeesiaMi HHTETpupoBanus. Uu-
Terpajibl OT HEOrPaHUUEHHBIX (DYHKIIHH.

Paspnen: «/Indpepennuaibubie ypaBHEHUA»

1. Oo6sikHOBeHHBIE AU depennnanbubie ypaBHeHuss. OcHOBHBIC onpeneneHus. /Y mepBoro mo-
psanka. Teopema CymIeCTBOBaHUS M E€IWHCTBEHHOCTH pemeHHs Uil AuddepeHInaribHOro
ypaBHEHUS 1-TO mopsaka.

YpaBHEHUs C pa3AeIAOIUMUCS IIEPEMEHHBIMU, OAHOpOAHbIE 1Y .

3. Jluneninbie 1Y 1-ro nmopsigka
Juddepenunanbapie ypaBHeHUs 2-T0 nopsaka. OcHOBHBIE MOHATHs. Teopema CyliecTBOBa-
Hus pemenus. [Ipocrelimue ypaBHEHMs, JOIYCKAIOINE TIOHMKEHUE TTOPsIIKA.

5. Jluneitnble nuddepeHraIbHbe ypaBHEHHUs 2-r0 nmopsaka. JIMHelHbIe OJHOPOAHbBIE U HEO/-
HOpOJHBIE YpaBHEHUs. Teopema 0 CTPyKType OOLIEro pereHus JUHEHHOro HEeOJHOPOJHOIO

A
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YpaBHEHHS.

6. Meron Jlarpamxka pemenus JIHAY. Jluneitasie nuddepeHnpanbible YpaBHEHUS ¢ TOCTOSH-
HBIMU KO3 puIeHTamMu.

7. Pemmenne TMHEHHBIX OAHOPOAHBIX MU(D(EepEeHINATBEHBIX YPAaBHEHUN C MOCTOSHHBIMH KO3(-
dbunmeHTamMu.

8. Pemenne NTUHEHHBIX HEOTHOPOIHBIX AU(PPEPEHIIMATHHBIX YPABHEHHA C MOCTOSHHBIMH KO-
s urmenTaMu ¢ TpaBoi YaCTHIO CIICIIMAIBHOTO BH/IA.

KOMILJIEKT 3AJAHUH JIJIsI KOHTPOJBbHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)

ITEPBASA ATTECTAIUSA

Bapmuanr 1
1. Haiitu I/IHTeraJIBI'

2) j(3 +——10f j
COS X X

dx
o) [e ™ dx: m[(Bx+1)etdn:n [ 22,
Jeran: wf@rrnerden [ 2
X 5 dx
)J.26+2x+x ; e)fcos3xc0s9xdx
Bapmuanr 2

1. HaliTu uHTErpasbI:

a) J. 10+L—l—3%/x>2+cosx dx >
16-x2

6)J«/4x ldx ; B)J.xdx 0 [(4-3x)e ™ dx:

H)IM; e)J-cos5 xsin xdx .
6x +1
Bapuant 3

_é x _4/.3 .
a) J{sm . __4 x+e \/x—de,
G)I

I (3x 2)dx
x* +4x+1

1. Haiitu I/IHTeraJIBI'

dx B)xcos(2x+1dx r)J' t (1 );
arctg” x (1 + x

; €) J.cos xdx .

Bapuanr 4
1. HaliTu uHTErpassl:

1 8
a) || 15sinx — +-—+13-4" -6 |dx;
)j( x2+9 3x j

J~ Inxdx

r)j(x2 - 4x) In xdx;

6)‘[\/4 Sx
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f (3x+1dx e)jsin3xdx.
x2—2x+2’

Bapuanr 5
1. HaliTu uHTErpassl:

a) j(z-sx—3cosx+l—i+3) dx
X

6)J.sin (3 — 5x)dx ; B) jxe‘xz dx;r) J.arctg 3xdx;

(x+1)dx 3
H)Im, G)Itg xdx.

Bapuanr 6
1. Haiitu I/IHTeraJIBI

a) j( +——\/7+3)dx,
16+ x2

SlIl X X

6)]5 2 gy B)j(xz +1)° xdx r)jln(1+x2)dx;

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

Bapuanr 7
1. Haiitu I/IHTeraJIBI'

4 _ 3xdx
a — =427 |dx;6) | dx; v) | (5 - 6x)sindxdyr) |
)J.[ x? - 5 coszx %/_ J )I B)J F)I 0+ 3x
H)I (2x—3)dx . e)jsin4 8x cos8xdx .
X +2x+11
Bapuanr 8
1. HaliTu uHTerpasnsl:
a) J( 9 5 -3 +‘{/x73—7cosx+3]dx;
4+x
4x—1)dx
6)J.cos(10x—7)dx; B) J’\S/sin4 X cos xdx ; r)J.x2 Inxdx; 1) J.Q
X +6x+3
BTOPASI ATTECTALIUSI
BapuanTt 1

1 T

1. Haiitu onpeneneHHbIE MHTETPABL: a) j dx3)4 ; 0) ICOSS x sinx dx.
+ 0

lnx dx

2. Haiitu HeCOOCTBEHHBIN MHTETPAT: I

| X

!

3. Haiitn pewrenus IY: a) xy"—y'—xsiny— =0; 0) (1 + x)y" +y'+1=0.
X
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Bapuanrt 2

e /4
. Haiitu onpeneneHHble HHTETpabl: a) Iln—xdx; 0) J Lz
X l—-sin”x
1
. . x “dx
. Haiiti HECOOCTBEHHBIN UHTETPAT: a) I—3
oV 1—x

1.
. Haiitu pemenus J1Y: a) xy" = y'lnl; 0) v" + y'tgx ZESIHZJC.

=

Bapuant 3
1

e
3
. Haiitu onpenienieHHbIe HHTETPANIBL: a) J‘%dx; 0) szex dx .

1
. . . 1 1/x
. Haiitu HecoOCTBEHHBII HHTETpAI: a) —e dx.
0 X
. Haitru pemenus J1V: a) y —xy' = 6) x)" -2y =2x".
COS2 —
X
Bapuanr 4
7/4 1
. Haiitu onpeneneHnblie HHTErpaIbL: a) I sm X_dx; 6) J.( ~23/x - —j dx
COS X X

¢ Inx dx

. HaiiTi HecoOCTBEHHBIN UHTETPAIL: ) j

1 X

. Haittu pewenus JIY: a) x)" —y' =x%e"; 6) "+ *=1.
Bapuanr S

/2 2
o g : 2 5 3 2
. Haiitu onpeienieHHbIE HHTETPANbL: ) Ixsm 3xdx ;06) J. X +——=3/x" |dx.

0 i X
. Haiitn HecoOCTBEHHBIN MHTETPAT: I 4xdj€_ 7
-1
. Haiitu pemenns J1V: a) y"(x2 + 5)— 2y'x=0; 6) y"(2y+3)-2y">=0.
Bapuanr 6

/2

7 ldx ; 6) J-x cosxdx.

|
—+x ;
Jx J )

2
. Haiit onipeieieHHbIC UHTETPAJIBL: ) 1[4\3/ —
1

. Haiit HecoGCTBEHHBII HHTETpAIT: j
oV 9 x
. Haitru pemenns JIV: a) x°)" +x°y' —1=0;6) y"(3y+4)-3y>=0.

Bapuanr 7

3 e
1
. HaiiTu onpeneneHHble HHTErpaibl: a) I(4x —3x* - —3j dx ; 6) j(xz — 4x) In xdx.
1 X I
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T xdx

. Haiitu HecoOCTBEHHBII HHTETPAIT:

0 x> +4
. Haitru pemerms JIV: a) xp" + V' +x=0; 6) y"+ ' > =0.
Bapuanr 8
2 e
y , s s[3 3 , 2
. Haiitu onpenenennbie HHTErpaibl: a) I 4x” =3 x” ——|dx;6) | x" Inxdx.
1 X I
5 5 T odx
. Haiitn necoGeTBennbIi muTerpar: | — .
0 X +9

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

I i
. Haiitu onpeenieHHbIe HHTETPAbL: a) j(3x2 +4x— l)dx; 0) Ix 3% dx.

,2 O
. 5 T dx
. HaiiTi HecOGCTBEHHbIIT HHTETpAI: I 5
1 \X + 1)
. Haitu pemenmsa JIV: a) y" + y'> =e”; 6) y" +2x'% =0.
BapuanTt 10

2 /2
1
. Haiitu onpeneneHHble HHTETpabl: a) J.(«/ x——+ 3x* )dx; 0) J' (x — 1) cosxdx.
1 X 0

T dx

V4 + x2

. Haiitu pemenns Y: a) xy" +2y' =0 6) y"y3 +1= O,y(l)z -1, y'(l)z 1.
BapuanT 11

. Haiitu HecoOCTBEHHBII UHTETPAT:

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

o0

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

. Haiitu pemenns JIY: a) xy" + )’ = % 6) 'y +64=0, y(0)=4, y'(0)=2.

Bapuanr 12

3 1
. Haiitu onpeienieHHbIE HHTETPAIBL: ) j(6x2 —5x+ 4)dx ; 0) I(3 + x) e'dx.
2 0

xdx

o0
. Haiitu HecoOCTBEHHBII HHTETPAIT: I 3 .

. Haiitn pemenns JIY: a) X°p" +x°)' =[x 6) 1" =24y
Bapuanr 15
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e
3
. Haiitu onpenenennble MHTErpabl: a) I%dx; 0) J‘xzex dx .

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

o X
. Haiitu pemenns IY: a) y —x)' = 6) xy" —2y' =2x".
COS2 —
X
Bapuanr 16
/4 1
. Haiitu onpeieieHHBIE HHTErPANIbLL: ) J. Sm X _dx; 6) j 3x? — 23\/_ — —] dx
COS X X
. . ¢ Inx dx
. Haiitn HecoOCTBEHHBIN HHTETPAI: a) I .
X

1
. Haiitu pernenus JIY: a) x)" — ' = x%e*; 6) w'+y 2_-1.

Bapuant 17
/2 5
. Haiitu onpeneneHnHble HHTETpasIbL: a) jxsm 3xdx ;6) j( +—— U x? jdx .
0 I 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.
BapuanTt 18
1 T
. Haiitu onpeneneHnble HHTErpabl: a) .[L, 0) ICOS x sinx dx.
o (2x+3)" 7 ¢
. . Tlnxdx
. HaiiTi HecoOCTBEHHBIN MHTETpa: I .
X

1
'

. Haiitn pemenns IY: a) xy"—y'—xsiny—: 0; 6) (1+x)y"+y +1=0.
X

BapuanT19
e /4
. Haiitu onpeneneHHble MHTETpabL: a) jln—xdx; 0) I Lz
X o l—sin”x
Hai 5 . ) j- x 2dx
. Haiitn HEcOOCTBEHHBIN HHTETpAT: a) | —F—m.
oV 1- X3
' I .
. Haiitu pemenus IY: a) xp" = y'lnl; 0) V" + y'tgx :Estx.
X
Bapuanr 20

e
3
. Haiitu onpenenennble MHTErpabl: a) I%dx; 0) J‘xzex dx .
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1
o o 1/x
8. Haiit HECOOCTBEHHBIIT HHTErpal: a) | — € dx.
0

o i X " ' 4
9. Haiitu pentenus JIV:a) y—xy =——— 6) x)" —2)' =2x

COS
X

Kputepuu onieHKH NMHCHLMEHHOH KOHTPOJBLHOW PadoThI (8 pamxax pybedcHol ammecmayui)

Pecnamenmom BPC xaghedpul «Bvlcwan u npukiadnas mamemamuxay npedycmompeno 25 oai-
JI08 3a BbINOJIHEHUe PYOe*CHOU KOHMPObHOU pabombl. Kajxcooe 3adanue, 6xoosuee 8 KOHMPOTb-
HYIO, OYeHU8aemcs npenooasamenem ONpeodeseHHbIM Koauvecmeom 6annos. Mmozoswvii 6ann 3a
KOHMPOIbHYIO pabomy noay4aemcs Cymmuposanuem 0aiios 3a 6ce 3a0anus.

KpuTrepuii oneHKH 0HOT0 3aJaHUA:

— o0Oydaromuiics MPaBWIbHO PELIWI 3a/1a4y; MPHU 3TOM JIOTHYHO, TOCIEIOBATEILHO U ApTYMEHTUPO-
BaHHO M3JI0XKHJI PELIEHUE 33/1a4i — MAaKCHMaJIbHOE KOJIMYECTBO OaIOB;

— o0yyaronuiicss B OCHOBHOM IMPaBWJIBHO PEIINI 33a4y, AOMYCTUB MPH 3TOM HE3HAYUTEIbHBIE He-
TOYHOCTH U morpemHocTy — 80% OT MaKCUMaIbHOTO KOJIMYECTBA OAJIIOB;

— oOyuaromuiics He MOJHOCTBIO PeuIll 3ajady, Ho He MeHee 50%, MomyCTUB Mpu 3TOM He OoJee
OITHOM TpyOol ommoku — 60% 0T MaKCUMAaTBFHOTO KOJMYECTBA OAILJIOB;

— oO0yuarouuiics MpuBeIl HETOHOE pelIeHre 3a1a4u (cTernenb noaHoTH — oT 30% mo 50%), normy-
CTHB TIPU ATOM 3HAYUTENbHbIC HeoueThl — 40% OT MaKCHMAaLHOTO KOJMYECTBA OAIJIOB;

— oOyuaromuiicst mpusen He Oonee 30% pemieHus 3agayu, JOMYCTUB MPU STOM IpyOble OLIMOKH U
HegxoueTsl — 20% 0T MaKCHUMAJILHOTO KOJIMYECTBA OallIoB;

— oOyyJaronuiicss He IPUCTYII K pelIeHuIo 3a1a4u — 0 6aioB.

9K3AMEHAIIMOHHBIE BUWJIETBI

Bapuanr 1

1. ITonsTue mepBooOpa3zHoi. HeonmpenenéHuplii UHTETpal U ero cBoicTBa. Tabnwuia Heomnpeie-
JEHHBIX UHTETPAJIOB.

2 5 3
2. Haitnute uHTErpassl: a)J'(x2 + - 3/ x2 jdx ; 0) I(3x +1) e*dx>

1 -1

2 x—4

r) J‘ ; 1) I _dx _je) |—5——
(x+2)3 ) x—1 X +x+1

dx .

b

B)j‘- \/_dx

3. Pemmte J1Y ¢ pasaensrommmucs nepemenasivu (1 + y2)dx — xydy =0; p(2) =1

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

Bapuant 2
1. OcHOBHBIE METO/Ibl MHTETPUPOBAHUS: HETIOCPEICTBEHHOE MHTErpUpOBaHUe. MeTol HHTErpupoBa-
HUS TTOJBEJICHUEM 1101 3HaK nuddepenmraia, MeTo1 3aMeHbI IIEPEMEHHOM.

3 2 1
2. HaiiTu uHTETpasIbI: a)J‘[3x2 —23/x —lex; 0) J‘(4 ~3x)edx B) J'j_;d)‘i;
1 X s o VX +
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: ) jcos3 xdx.

”JJTT“mfﬂnx

3. Pemure 1Y y'=£+l.
y X
4. HaiiTu miomaas Gpurypbl, OrpaHUYeHHOM MHusME: Y =1 — x?, y=0.
Bapuant 3
1. UaTerpupoBaHue 1mo 4acTaM B HEONPEAEIEHHOM UHTETpale.
/2
2. HaiiTi uHTETpaHI: a)I[4f_ 4ox ]dx’6 Ix cosxdx)s
\Vx
B)J. : r)ji; 1) IL; ¢) [sin’3xdx.
1+V 2x2—4 (3x—1)5
4 —
3. Peumre Y : Ytgx—y=1; y(%)zl;

4. HaiiTu rioniaas GUrypbl, OrpaHUYEHHOM JIMHUSIME: ) = X7, y=2x+3.

Bapuanr 4

1. Pa3noxeHne MHOTOUYJICHA HA JIMHEWHBIC U KBAJAPATHBIE MHOKHUTENU. THIIBI MPOCTEHIINX Ipo0ei 1
HUX UHTETPUPOBAHUE.

2. HaiiTu uHTerpansl: a)j‘[4x —3/x2 _Ljdx; 0) I —4x In xdx >
3
1 X
. xdx
1y 1) [xdx ) sin x dei©) [————
J.x/_ '[x 4 ”'./-zx/cosx I P-2x+2

3. Pemnre J1V ¢ paspensroupimucs mepemennsivu  xvdx + (1+ v W1+ x*dy =0; y(/8) =1.

4. Haiitu mwiomiais GUrypbl, OrpaHMICHHOM JIHHUAMHA: ) = X, y=4x, x>0.

Bapuanr 5

1. UHTerpupoBanme paunoHaIbHBIX ApoOeii METOIOM pa3sioKeHHs Ha mpocTeiimue npoou. Mure-
TPUPOBAHUE MTPOCTEUIINX UPPANMOHATBHBIX (DYHKITHIA.

2 1
2. HaiiTi MHTETpAIBL: a)I[S. 4 __3 szde; 0) In(l + x*)dx
1 |

Jxo

) [ 2 mj

: e) I cos’ xsin’ xdx.
5 x°—4

B) j—dx ;
oy 1+ vVx+1

Ax+7

3. Pemmmre 1Y V+YCOSX =COSX.

4. Haiitu ruiomaab GUrypbl, OrpaHUYEHHOM JTMHUAMU: Y =A+/X, Y =X.

Bapuanr 6
1. UHTErpHpOBaHEe TPUTOHOMETPHUUYECKUX (DYHKIIMH, YHUBEpCaIbHas MOACTaHOBKA. IHTErpasbl BU-

na Isin” xcos” xdx.
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2. HaiiTi HHTErpaIbl: a)j(_ ___\/_jdx, 0) J'x In xdx; B) I
x

)C'\/)C+

2x—1
I x+1

J3

r)j ,H) I

3. Pemure JTY y':y—2+5%+6.
X

. . 2
4. Haiitu miomanps (GUrypbl, OrpaHUYEHHON JINHUAMH: Y =X, Y =A+/X .

Bapuanr 7
1. Onpenien€HHbBIN UHTETPAT U €70 CBOMCTBA.

. 16
2. Haiitu uaterpasier: a) 2 _ ;0) ¢ 2 ; B) dx ; T) ;
I(Sx +4x l)dx ifx In x dx !(1+%W J.xlnx
R B 2 S N
IJX_ X +x+9

3. Pemmme 1Y y—2=x*, y(1)=0.
X

. . 2 2
4. Haiitu riomaas GUrypsl, OrpaHuueHHON TuHusIMEA: YV =X, y=—X", x=2.

Bapuanr 8
1. ®opmyna Herorona-JleiiOnuma. 3amMeHa nepeMeHHOl B onpeaeiaéHHOM uHTerpaine. ®opmyna uHTE-
TPUPOBAHHUS I10 YACTAM IS ONIPEAEIEHHOTO HHTETpaa.

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

3Vx+1’

057[
r) jcos3xdx ) Itgxak e)JSHl xcosxdx .

3. Pewmre JIV ¢ pazaensroummucs nepeMeHHbivu ' sinx = yln y ; y(—)= l.

. . 2
4. Haiitu ruiomiaas GUrypsl, orpaHuueHHol tuausimu: Y =5—x°, y=1.

Bapuanr 9
1. IIpunoxenus onpeenéHHOr0 MHTErpaia: BbIUMCIEHUE IUIOMAed IUNIOCKUX (DUTYp, BBIUUCIEHUE
JUTUHBI YT KPUBOM, 0OBEMOB Tell.

4 /2 4
2. Haiitn uHTerpanst: a)j(\/;_g;x_,_ 2)dx; 0) J'(x —1)cosxdx’ B) J'3 ))CCC_Z:C4 ;
0 oV

r)I dx ,n)jx lnx; e)jﬂn33xdx.

X%+ x
3. Permmre 1Y c pasgensomumucs nepemennsiva (L+e*)yy' =e*;  p(0)=1.

. . 2
4. Haiitu miomanas GUrypbl, OrpaHUYEHHON JIMHUAMU: Y =X, = X
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Bapuant 10
1. HecobcTBennble nHTErpaisl. IHTErpansl ¢ 6eCKOHEUHBIMU TpeAeaMu HHTerpupoBanus. Mure-
rpajibl OT HEOTPAHUUEHHBIX (PYHKITHIA.

o 2 1 !
2. HaiiTu uHTErpabL: a)j‘(x/;—13+3x4jdx; 0) J'x 3% s B) -"3\/%’):_1;
0

r) jxcosxdx, ) jmxdx, ¢) [cos 4x - cos 9xdx.

—0o0

3. Pemnte 1Y ¢ pasaessionMMKCs IEPEMEHHBIMU ' = 2\/; Inx; y(e)=1.

" o 3
4. Haiitu ruiomaas GpUrypbl, orpaHuyeHHoM uausmu: y=x", y=8 x=0.

BapuanT 11
HuddepeHnmanbaple YpaBHEHHS: ONIPEICIICHHIE, nop;mox ay, pemeHHe V.

dx
2. Haiftu uHTerpaib: a)j.( x——+\/_]dx 0) jx e “dx; B) J—
X o [ +v2x+1

0,57

r) Ictgxdx; ) Ilj)jcz
0 o

e.[ 2x—1

dx.
X —x+1 *-)

4y
3. Pemnre 1Y y'——=2x"
X

. . 3
4. Haiitu ruiomaap GUrypbl, OrpaHUYEHHOM TMHUAMU: Y =X, Y =X.
Bapuant 12

1. JuddepennuansHoe ypaBHeHHE 1-ro mopsjka: onpeaeieHue; ooiee u yactHoe penienus. Teo-
peMa CyIleCTBOBAHMS U €IMHCTBEHHOCTH petteHus 1t Y 1-ro nopsiaka.

. T 1 ; ¢ Jxdx
2. Haiitu unTErpaIbL: a)_[ 2Vx ——+4x |dx; 0) jxlnxdx; B) I ;
1 1

Jx x -1
1/4

. arctgx . (x —1)dx
K lenx j1+x J.2+3x+x .

3. Penmre IV Y'tgx—y=1; y(%)zl.

. . 2
4. HaiiTu miomaas GpUrypbl, OrpaHUYEeHHOM IMHUSIME: Y =X, ) =2X .

BapuanTt 13
1. Y c pa3aensomuMucs NEPEMEHHBIMU: ONIPEIEICHUE U IOPAOK PELICHHUS.

jdx 6)_’. +\/_ J‘ln x+ldx

dx .

x> 94 x?

3
4
2. HaiiTu uHTETpAITBL: &) _[ (2 V2 +——

xdx . e)J. 4x -3
x*+4x+9

r) j 2x8in xdx ; n) j
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3. Peumte IV ¢ pasae/siOMMMICS IEPEMEHHBIMI SIN ) COS Xdy = €08 ySin xXdX ; 1(0) = %

" o 2
4. Haiitu ruioniaas GUryphl, OrpaHUYeHHON TuHusIMu: Yy =—X", y=—1.

Bapuant 14
1.  Opnoponusie /1Y 1-ro nopsiaka: onpeneneHue u nopsaok pemenus. Jiuneinsie /1Y 1-ro no-
psALKa: ONpPENCIICHUE U MTOPAIOK PELICHUS

xdx

1+4/x

2. HaiiTu MHTETpAIIBL: a) j(6x2 —5x+ 4)dx ; 0) j|£xsin Axdx ; p) j£
2 0 1

xdx

1 0
dx -8
r) |x2— ;1) |——; e) |sin’ xcosxdx.
i[\/”_x £x2+4 '[

3. Pemmre IY  )'= x;y.

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

Kpurtepun oueHku (6 pamkax npomedxicymoyHo ammecmayuu)

Pecnamenmom BPC kagedpul «Bvicuiaa u npuknaouas mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no 5-0aiibHou wKane.

KpuTepnii oeHKH 0TBeTa Ha IK3aMeHe:

— 5 6aaJI0B TONTyYaeT CTYACHT, MPOJEMOHCTPUPOBABIIUI TOJTHOE BJIAJICHUE 3HAHMSIMH B COOTBET-
CTBUHU C TpeOOBaHUSAMH YUEOHOW MPOrpaMMBbl, T.€. PEIIMBIINNA BCE 3a/laHus 0e3 OmMOOK B JIOTHYE-
CKUX PACCYXKICHUSAX U B 000CHOBAHUU PEIICHUS;

— 4 6aj1a MONTyYaeT CTYIEHT, KOTOPBIU MPH ITOJIHOM BIIQJICHUW 3HAHUSIMH B COOTBETCTBHUH C TpeOo-
BaHUSIMH Y4eOHOU MPOTPaMMBI IOIYCTHII OTJENIbHBIC HECYIIECTBEHHBIC OIIMOKY JTHOO0 MPUBEICHHBIC
UM pCHICHUA HCAOCTATOYHO O6OCHOBaHBI;

— 3 0as1a nosy4aeTr CTYAEHT IIPU HENOJHOM M3JI0’KEHUU INOTYYEHHBIX 3HAaHUH, TOIMYCTUBLIMM IIpU
9TOM OTACJBbHBIC CYIHICCTBCHHBLIC OH_II/I6KI/I,

— 2 0ajn1a moiy4yaeT CTYICHT Ipu OeCCHCTEMHOM H3JI0KEHHU MaTepuaia, JOMYCKAIoUIHi cyle-
CTBEHHBIE OITMOKH, KOTOPbIE MOTYT IPEMsATCTBOBATh YCBOCHUIO NalbHENIeH yueOHOW HHPOPMALINH.

IV . CEMECTP

BOIIPOCHI JIJIsI COBECEJIOBAHUSA (TEKYIIU KOHTPO.Ib)
Pazgen: «Paan»
1. Yucnossle psaabl. Cymma psaa. CxogumocTs psina. HeoOxoanmoe ycinoBre CXOAUMOCTH psfa.
OCHOBHBIE CBOMCTBA CXOISIIMXCS PSIAOB.
2. 3HaKOMOJOKUTEIIbHBIE YNCIIOBbIE pAAbL. JlOCTaTOYHBIE IPU3HAKU CXOAUMOCTH 3HAKOMOJIO-
KUTENbHBIX PSIIOB: IPU3HAKU CPABHEHUS.
3. JlocTaTOuyHbIE IPU3HAKU CXOAUMOCTH 3HAKOIOJOKUTENBHBIX PSAAOB: IPU3HAKHA CPABHEHMS.
[Tpuznaku Hamambepa u Komm.
4. 3nakouepenyroumecs psabl. [Ipuznak JleitOnuma.
3HakonepeMeHHbIe psabl. OOUUi MTPU3HAK CXOIUMOCTH.
6. CBOICTBa YUCIIOBBIX PSAJIOB.

9]
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7. Tlonsarue o pyHKIMOHAILHOM psine. CteneHHbIe psabl. UHTEepBan u paguyc cxogumoctu. O0-
JIaCTh CXOJMMOCTH CTENIEHHOIO PsiAa.

CaoiicTBa cTeneHHbIX psAAoB. JuddepeHnurpoBanyue 1 UHTETPUPOBAHUE CTEIIEHHBIX PSJIOB.

9. ®opmynsl u psaasl Maknopena u Telnopa. Paznoxenue QyHKUuU B CTENEHHOM psil.

*

Pa3nen: «OCHOBBI TEOPHUM BEPOSITHOCTEN H MaTeMATHYECKON CTATHCTHKH
1. Cnyuaiinbie cOOBITHS U orniepanuy Haj HUMU. HecoBmecTHbIe coObITH. [lomHas rpymnma mo-

MapHO HECOBMECTHBIX cOObITHH. Kitaccudeckoe onpeeneHne BEposSTHOCTH.

[IpaBuna komOMHATOPUKHU. PaznmnyHbie KoMOMHAIMHN 06€3 TOBTOPEHUH.

[TpaBwmia koMOMHATOPHUKHU. Pa3nnuHbie KOMOMHAIIMH C TTIOBTOPCHHSIMH.

VYcioBHas BEpOATHOCTh. TeopeMbl YMHOKEHUS U CIIOKEHUS BEPOSITHOCTEH.

®opmyna noaHou BeposaTHocTH. Popmyina balieca.

IToBTOpHBIE HcnibITaHUA. bBuHOMUanbHOE pacnpeneneuune. ®opmyna bepnynnu. HauBepost-

Heillee 3HaUYeHUE YKCiIa MOSIBICHUS COOBITHS.

7. JlokanwpHas 1 MHTErpasibHasA TeopeMbl MyaBpa - Jlannaca. Pacnpenenenue Ilyaccona. Ilonu-
HOMMAJILHOE paclpe/iesiCHuE.

8. Cay4aitHas BennurHa. JIMCKpETHBIE M HEMPEPBIBHBIE CIIyYailHbIe BETMYUHEI. P pacnpene-
JICHUs JUCKPETHOH CIIy4aiiHOW BEJIMYMHBI.

9. ®yuknus pacnpenenenus. CBolcTBa (QYHKITUU pacTpeIeIeHHUS.

10. IInoTtHOCTH pacnpeneneHus, e€ ceoiictBa. HopmanbHbIi 3aK0H pacipeesieHusl.

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

12. KoagdunueHT Koppensium, ero CBOMCTRA.

13. OcHOBHBIE MOHATHS MaTEMAaTHYECKOM CTATUCTUKU: BRIOOPOYHAS COBOKYITHOCTb, T€HEpaIbHAS
COBOKYITHOCTb, TOBTOPHAsI BHIOOpKa, O€CIIOBTOpHAs BEIOOPKA, OTHOCUTENIBbHBIN MMOKa3aTelb
BbIOOpKHU. Omnbka penpe3eHTaTUBHOCTH. CTaTUCTHYECKOE pactpenenenre Boioopku. [lomu-
T'OH YacTOT, THCTOTPaMMa 4acToT.

14. 'enepanbHas cpeiHss, BBIOOPOYHAS CpEIHsIs. Y CTOHYMBOCTD BEIOOPOUYHBIX cpeqHuX. JJoBe-
pHUTEIbHBIE HHTEPBAJIBI 111 OLIEHKH MAaTEMATHYECKOr0 OKUIaHUS HOPMAJIBHOTO pacipeaesne-
Hus. OLeHKa BepoITHOCTH (OMHOMHUAIBHOTO pacIipeesieH s) IO OTHOCUTEIBHOM YacToTe.

SRRl

Kpurtepun oueHkH (6 pamxax mexkyweu ammecmayuu)

Peznamenmom BPC xagedpwr «Bvicwas u npukiaounas mamemamuxay npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenxu paspabomanvl, ucxoos uz pazoenenus o6ai-
7108: 5 OaNN08 34 0CB0EHUE MeoPemMUUecKUxX 80npoco8 OUCYUNIUnbl, 5 6a1108 — 3a 8bINOIHEHUE O0-
MAWHUX 300AHUL.

KpuTtepun onieHKH 0TBETOB HA TeOpeTHYeCKHEe BONPOCHI:

— 5 0a/1710B BBICTABJISIETCH CTY/IEHTY, €CJIM OH M3JIOKWI COJEpKaHHe BOIpoca B o0beme, mpery-
CMOTPEHHOM IIPOrpaMMOH, IPU ATOM H3JI0KUJ 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 HeOOJIbIINE HETOYHOCTH, HE MCKAXKAIOIINe MaTeMaTHUYeCKOr0 CO/Iep KaHMsI OTBe-
Ta;

— 3 0a/s1a BBICTABJSIIOTCS CTYAHTY IPU HEIMIOJHOM PACKpPBITHUHM COAEp KaHMsI BOIIpoca (coaepxka-
HHUE BOIIPOCa U3JI0KEHO (parMEeHTapHO, HE BCEr/a MOCIeI0BaTEIbHO), HO TIOKa3aHo olIee MoHUMa-
HHUE BOIPOCA; JOMYIIEHBI OIIMOKHU MPU UCIIOIB30BAHUN MAaTEMaTHUECKOW TEPMUHOIOTHH;

— 2 0aqya moJiy4aeT CTYyAeHT, IPOJAEMOHCTPUPOBABLIMM OOpPHIBOUYHbBIC 3HAHHUS M JIOMYCTHUBIIHMA
OLIMOKY B ONPEAETICHUH MOHATUI U MPH UCTIOIb30BAHUHM MaTeMaTHUYEeCKONH TePMUHOJIOTHUH.
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KOMILJIEKT 3AJAHUH JIJIsI KOHTPOJBbHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)
[NEPBAS ATTECTALIA

BapuanTt Ne 1

1. WccnenoBaTh YHUCIOBBIE PSAJIBI HA CXOAUMOCTb:

0 2 o0 ’7” o0 I’ln
NI AR AR -
n=11+n n=19n! n=1 (2}’1 + 1)

2. HccnenoBaThk Ha yCIOBHYIO, a0COJIFOTHYIO CXOIUMOCTH:

a) i(—l)nﬂ; 6) é(—l)ﬂ(wj ; B) i(;—l)

n=1 n(n+1) 3n+1 n?
w AN N 5"
. X
3. Haiitu 061acTh CXOAUMOCTH CTENEHHOTO psja: a) 0) Z
n=1 n! nn(n+3)

4. HaiiTu Tpu nepBbIX, OTIMYHBIX OT HYJIS, YWIEHA Pa3ioXKeHHs B CTENIEHHOM psj pemeHus nudde-

" 3 1
peHIanpHoro ypaBHeHus: YV =V X7, Yy (0) =—_.

2
Bapuant Ne2.
1. HccnenoBaTh YMCIOBBIE PSIBI HA CXOAUMOCTE:
o0 1 3 0 3"
) Y 5 6) 3 B Y
n=l n (}’l+3) n= 1(37’1)' n=1 (I’l+1)
2. HccnenoBaTh Ha yCIOBHYIO, a0COJIFOTHYIO CXOJIUMOCTh:
0 1 2n+1 % n" ® (=1)
S AR NS YA AR Y e i
n=1 I’l(l’l + 1) n=1 (2}’1 + 1) n=1 2
n+2) (x+D)" "
3. Haiiti 06;1acTh CXOAMMOCTH CTETICHHOTO Ps/a: a) Z ;0) Z
n+4 am1(2n =11

4. HaifTu Tpu NepBBIX, OTIMYHBIX OT HYJIA, YiICHA Pa3JIOKCHHUS B CTETIEHHOW pAJ pemieHus nudde-

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

BapuanTt Ne 3.
1. MccnenoBarh YUCIOBLIE PAIbI HA CXOIUMOCTh:
2 n
©n”+1 nn+1) * (2n-1
DI RO RGN .
n=1 n n=1 3 n=1\5n+1
2. UcenenoBars Ha yCIOBHYIO, aGCOMIOTHYIO CXOJAUMOCT:
o0 n 0 1 0 1
DIt eier o w sy 1oL
n=l1 Sn+1 n=1 (371 — 2) n=1 5
) 2 o0 n
3. Haiiti 06J1aCTh CXOJMMOCTH CTENIEHHOrO psifa: a) », —— - X' ; 6) D, (x+2)"

n=1n+1 nzl\/27
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4. HaiftTi Tpu NepBBIX, OTIIMYHBIX OT HYJISA, WICHA Pa3JIOKCHHUSI B CTEMEHHOMN psia perneHus audde-

2
PEHIMAIBHOTO ypaBHeHus: V =2y + ye " y(O) =—.

Bapuant Ne 4.

1. WccnenoBaTh YHUCIOBBIE PSAJIBI HA CXOAUMOCTb:

o0 n n
? Z «/2n+1 )Z 0" ’ B)n§1(5n+1j '

2.2) I/ICCJ'IGI[OBaTB Ha yCJIOBHYIO, a0COIFOTHYIO CXOJUMOCTD:

o 3 EU 6)2( y s s B
n=2 nlnn’ n! n=1(2n +1)

0 n
n+1
3. HaiiTi 06acTh CXOAMMOCTH CTETIEHHOTO PAJA: Q) Z _' (x + 3) 6) Z ( 3} .
n=1 n! n=1 n

4. HaliTu TpH MepBbIX, OTIMYHBIX OT HYJIsI, YWIECHA Pa3JIoKEHNs B CTENEHHOU psi petmenus audde-
PEHIMAIBHOTO YpaBHEHHS: ' = yCOSX + 2C0S ), y(O) =0.

Bapuant Ne 5.

1. HCCHG,Z[OBB.TB YU CJIOBBIC PAAbI HA CXOOAUMOCTD:
1 n 0 1 n+l
a)Z ; 6)2— B)Z(2+ j -
=2 n’—n =1 n! n=1
2. HccnenoBarh Ha YCIOBHYIO, a6con10THy}0 CXOJIMMOCTb:

& 2n+3 © n’ © 2n+1Y"
_qr e &) S (1) ——. 1yt
a),El( )n(n+1) )El( )(n+3)! & ,El( ) (3n+2]

o]
3. Haiitu o6acTh CXOAMMOCTH CTENEHHOTO psija: a) ). ; 0) 27 (x-2)".
n= 1(n+1) n=14n-1

4. HaiiTu Tpu NEpBBIX, OTIUYHBIX OT HYJIA, YICHA PA3JIOKEHHS B CTETIEHHOW psJ perieHus nudde-

n

PEHIMAIBHOTO YpaBHEHHs: )’ = x>+ xy + y2 , y(O) =0,5.
BapuanTt Ne 6.
1. HccnemoBaTh YMCIOBBIE PSIBI HA CXOAUMOCTE:
© 11" o 2\
a) Z 6) > ——; B) D (0,5+—j :
n= 12n+1 n=1 n! n=1 5n

2. HccnenoBaTh Ha yCIOBHYIO, a0COIFOTHYIO CXOJIUMOCTH:

Dol 81 O ) A A A
n=1 31’2—1’ n=1 (n+2)" n=1 I/ln

S"(x-3)"
3. Haiiti 0611aCTh CXOIUMOCTH CTEIIEHHOIO Psa: a) Z : ; 0) Z
n=1 n: n=1 n

4. HaiiTu Tpu NEpBBIX, OTIUYHBIX OT HYJIA, YICHA PA3JIOKEHHS B CTETIEHHON psJ perieHus nugde-
sin x

pEeHIMANBHOTO ypaBHeHus: ' =¢e° ' + X, y(O) =0.
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Bapuant Ne 7.

1. HCCJ’IGZ{OB&TB YU CJIOBBIC PAJAbI HA CXOOAUMOCTD:

» 1 ® 2n+1 © (n+2)"
a) X2 3 6) > P B) 2 ( j
n=2nln’n n=1 n3 n=1\n+3
2. HccenoBars Ha YCIOBHYIO, a0COMIOTHYIO CXOAUMOCTb:
® 1 0 a 3n+1 0 . 5"
a) X(-1)" ;0 0 X (1) » X (-1 :
n=1( ) (n+3)Inln+3) n:1( ) (n+2)4" n=1( ) (2n)!
. 3 © 2n
. n X
3. Haiitu 061acTh CXOAMMOCTH CTENEHHOTO psja: a) S X5 0) > —
n=1 n"+1 n=1n(n+1)

4. HaiiTu Tpu NepBBIX, OTIUYHBIX OT HYJIA, YICHA PA3JIOKEHHS B CTETIEHHOW psJ perieHus nugde-

2 2
PEHLIMATBHOTO YPaBHEHHS: y' =X+x +y, y(O) =1.

BapuanTt Ne 8.

1. WccnenoBaTh YHCIOBBIE PSAJIBI HA CXOAUMOCTb:

=( 2n n’ ® n g
)z(2n+1j ’ )nz1(n+2)' & n§1(2n+1j '

2. UccnenoBaTh Ha YCIOBHYIO, A0COMOTHYIO CXOANMOCTH:

0 1 0 n3” o (=1)
a) Y(-1)'——: 6) Y (-1)'———: B I
2 anc 2 e Zi(n+3)!
. n? 2n
3. Haiitn 0671aCTh CXOAMMOCTH CTEIICHHOTO psifa: a) Y. —— - X ; 0) Z
n=1 n! n=17"

4. HaifTu Tpu NepBBIX, OTIMYHBIX OT HYJIA, YiICHA Pa3JIOKEHHS B CTETIEHHOW pAJ pemieHus nudge-

PEHLIMATBHOTO YPaBHEHHS: y' =X+ y2 , y(O) =0,2.

Bapuant Ne 9.

1. WccnenoBaTh YKCIOBBIE PSAJIBI HA CXOAUMOCTb:

B 5 3s . f( )H
n=2 N lnn o1 (2n)! —1\2n+1 '

2. UccnenoBaTh Ha YCIOBHYIO, A0COMOTHYIO CXOANMOCTE!

NG "2 ()T
)Z e 6)2( )2n ; )El oo

n n
0
o n n
3. Haiiti 0611aCTh CXOJMMOCTH CTEIIEHHOTO psa: a) ., (Hj ‘X'; 0) Y —'(x -3)".
n:l n
4. HaiiTu Tpu NepBBIX, OTIMYHBIX OT HyJIsl, UIEHA Pa3lIOKEeHUs B CTENEHHOH psj pelenus audde-

PEHIUAIBHOTO YPaBHEHUSL: y' =y+ xe’ , y(O) =0.
Bapuant Ne 10.
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1. HCCJ’IG,Z[OBaTB YU CJIOBBIC PAAbI HA CXOOAUMOCTD:

©5n—-2 © nl » Q"
0 — .
Y nzl 4n + 7 ) nzl n" & nzz:l n2n

2. UccnenoBaTh Ha YCIOBHYIO, A0COMOTHYIO CXOAMMOCTH:

03 6 5 )(1+ 1 j Rl

n=13+n n=1 3 3n+1 n= 1(272-}-1)'
2n 0 3n
3. Haiitu 061acTh CXOAUMOCTH CTENEHHOTO psijga: a) 2. ) Y — -x"
n=12- 5” n=1 I’l
4. HaifTu Tpu NepBbIX, OTIIMYHBIX OT HYJIS, YiICHA Pa3JIOKEHUS B CTCTICHHOU psij pemeHus nudde-
: 1
PEHIHABHOTO YpaBHEHUs: V '=x* y ‘4 ysmx, y (0) = 5 .

Bapuant No 11.

1) UccnenoBaTh YUCIOBBIE Psi/ibl HA CXOUMOCTD:

2njnz
3

w (y) o
gm )Z 3" B);(H

2) UccnenoBath Ha YCIOBHYIO, a0COMIOTHYIO CXOAUMOCTB!

< n 2 ( )” B n—l1 (n + 1)'
-1 —; 1
) 2 (D" ;an )Z()
1) Haifti 06:1acTh CXOAMMOCTH CTETICHHOTO psifia: a) Z (0- 1) ; Z ( 1) x"
= (2n 1) 1 Tn— s

5) HaiiTn 4eThipe TEPBBIX, OTIMYHBIX OT HYJISl, WIEHA PA3JI0KEHHs B CTETIEHHON Psi/l peeHus aud-
depenumansroro ypasuenus: y" =cosy+2x, »(0)=0, y'(0)=1.

Bapuant No 12.

1. WccnenoBaTh YHCIOBBIE PSAJIBI HA CXOAUMOCTb:

w o 1 2n+1
Q) Y )Z mZ( j .

i n+3 1 (n— 1)' 2n—1

2. UccnenoBaTh Ha YCIOBHYIO, A0COMOTHYIO CXOAMMOCTH:
2 n
n +n+1j
b

(1" SN
);4/71 +1 6),,2::‘( D (2n2+n+1

nl(n+1)

B > (-1)

n=1

[o6)
x—1
3. HaiiTi 06;1acTh CXOAMMOCTH CTEIIEHHOTO psifa: a) Zn! x": 0) z %

n=l
4. HaiiTu 4eTbIpe MepBhIX, OTINYHBIX OT HYJIS, YieHA Pa3JIOKEHUS B CTETICHHOW Psijl perieHus qud-
4 ! 2 !
depenumansroro ypasuennst: )" —xy'+y° =0, p(0)=1, »'(0)=0.

BapuanTt Ne 13.

1. HCCJ’IG,Z[OBaTB YU CJIOBBIC PAJAbI HA CXOOAUMOCTD:
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mn +n+1 n=1 N n=1
2. HccnenoBaTh Ha yCIOBHYIO, a0COJIFOTHYIO CXOIUMOCTh:
G 2" =1 G -1 (n +2)
a) > (=) —— Y )Z—
n=l 3 +1 n= 1(2n+1) 4
2n

x+1
3. HaiiTi 06;1acTh CXOAMMOCTH CTEIIEHHOTO psifa: a) Z —' ; Z ( n)
n=1 M. n=l N 2

4. HaiiTu yeThipe NMepBbIX, OTIUYHBIX OT HYJIS, WIEHA Pa30KEHUs B CTEIEHHOMN psj pemeHus nug-

depenumansroro ypasuenws: ' =x"y =y, y(0)=0, y'(0)=1.

TR D Do| S I

Bapuant Ne 14.

1. UccnenoBaTh YUCIIOBEIE prI[BI Ha CXOIUMOCTE:
1
(n + 2)! 2 3"*

a>2 6 Y 25

3” + 1 n=1 n=l
2. HccnenoBaTh Ha yCIOBHYIO, a0COIIOTHYIO CXOIUMOCTh:
o (_l)n ( l)n 12n+1

( l)nl
———: 0 ; :
Dol e

n=1 N - 3n
5 &0 (x=2)"
3. HaiiTi 06s1acTh CXOAMMOCTH CTEIIEHHOTO psifa: a) z—; Z T
n=1 N n-

4. HaiiTu yeTsIpe MepBbIX, OTIMYHBIX OT HYJISI, WIEHA Pa3I0KEeHUs B CTEIICHHOHN psijl peleHus Tud-
¢depennmanpHoro ypaBuenus: y"—xy'=+y+e”, y(0)=1, y'(0)=-1.

Bapuant No 15.

1. WccnenoBaTh YHUCIOBBIE PSAJIBI HA CXOAUMOCTb:

oontl (2n) o 3
D2 Z ')2’ )Z(3n+1)
2. HccnenoBath Ha yCIOBHYIO, a6c0JHOTHyI0 CXOJIUMOCTb:
Z( )n 1 6) Z( l)n 12n+1 ’ Z( 2))1 1
‘3p-2° ‘(n+1)
3. Haiiti 06;1acTh CXOAMMOCTH CTETICHHOTO pPsa: ) Z@ ; 0) Z x—
=1 N o h(n+1)

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

II arrecTranus

Bapuanrt Ne 1
1. BeposatHocTb XOTsI ObI OTHOTO MOMAJAHUS B MUIIIEHb CTPEIIKOM IPH TpeX BrIcTpenax paBHa 0,875.
KakoBa BeposITHOCTh MonagaHus MpU OJJHOM BbICTpesie?
2. Cpenu 100 norepeiinbix OmneroB ecth 10 BeMrpeimHBIX. KakoBa BEpOSTHOCTH TOTO, YTO JBa
HayJjauy BHIOpaHHBIX OMJIETa OKa)KyTCsl BBIUTPHIIIHBIMU?
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Cuuras, uto B cpegHeM 15% OTKPBIBAIONIUXCS MaJbIX MPEANPUITUI CTAHOBATCS B T€UEHHUE TOJia
OaHKpOTaMH, HAUTH BEPOSATHOCTH TOTO, YTO U3 10 HOBBIX MANBIX MPEINPHUATHIA 3a TOA OaHKPOTa-
MU CTaHyT 00Jiee ABYX MPEANPUSITHIA?

CryneHT oTBeyaeT NpaBUILHO Ha 1-i BONpOC 3K3aMEHAllMOHHOTO Omiera ¢ BepositHocThio 0,8. Ha
2-11 BOIIPOC OH OTBEYAET MPABUIILHO ¢ BEPOSITHOCTHIO 0,9. [TocTpouTh pacnpenesieHue ciaydaitHoi
BEJIMYMHBI — YHUCJIA MPABUIBHBIX OTBETOB — B BUE TaOMUIIbI, HAUTH MaTeMaTHYECKOE OXKHIaHUE,
JMCTIEPCHIO U CpeJIHEE KBaipaTuueckoe oTkioHeHne CB.

BapuanT Ne 2
B memke nexut 100 Genbix u 100 yepHbix mapoB. Hayran BeiHuMarot 5 mapos. Kakosa BeposT-
HOCTB, YTO CPEId HUX OYJET B TOUHOCTH 2 OesbIX Imapa?
B smmke naxoaures 20 aeraneil, u3 KOTOpbIX 4 — OpakoBaHHEIE. M3 sluka U3BICKAIOT 3 JeTalu.
KaxoBa BeposSITHOCTB TOTO, UTO CpeAN HUX HET OpaKOBAHHBIX?
B nexe, u3rorosistomniem 00T, Tpu cTanka. [lepseiii mpousBoautr 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 BBIOpaHHBIN 00T OpaKOBaHHBIN.
W3 mstu rBo3auk aBe Oenble. OMHOBPEMEHHO B3sUM JBE TBO3IMKH. COCTaBUTH 3aKOH pacIpesie-
JIEHUS CIIyYailHOW BEJIWYHMHBI, BBIpAXKAIONIEH YMCIO OENbIX TBO3JAMK CPeAM B3SATHIX NBYX. HalTh
YHUCJIOBBIE XaPAKTEPUCTUKU 3TOM CIIy4aliHOU 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-
noB. HaifTu BeposSTHOCTB TOTO, UTO HayAady B3SATas U3 MapTUH JaMIIOYKa OKaKETCS CTaHIapTHOM.
90% s16m0oHb 06paboTaHO XMMUKAaTaMU. BepoATHOCTh MOpaskeHusl BpeAUTEISIMU sI0JI0Hb, 00pado-
TaHHBIX XUMHKaTamMu paBHa 0,04, s HeoOpaOOTaHHBIX SOJOHb 3Ta BEpOATHOCTH paBHa 0,6.
BriOpannas Haymady s0J0HS OKa3ajach MOPaXCHHOW BpemuTensiMu. KakoBa BEpOSTHOCTH TOTO,
4TO 3Ta sI0J710Hs 00paboTaHa XUMUKATaAMH.
Txaunxa obciyxuBaer 10 craHkoB. BeposSTHOCTH TOro, YTO B TEUYEHHE Yaca CTaHOK MOTpedyeT
perynupoBky, paBHa 1/3. KakoBa BepOATHOCTH TOTO, YTO B T€UEHHE Yaca TKAYMXe MPUAETCS pe-
TyJIMpOBaTh 5 CTAHKOB?
OXOTHHK, IMEIOIIUH 3 aTpoHa, CTPENseT 1Mo TUYM 0 IepBOro NOMaJaHus WIX 70 U3pacXo10Ba-
HUSI BCEX MATPOHOB. BepoATHOCTH momasaHus mpy nepBoM BeIcTpene paBHa 0,6; TP KayKAOM I10-
cienymomeM BeicTpene yMeHnbuaercd Ha 0,1. CocTaBUTh 3aKOH paclpelesIeHUs Yucia aTPOHOB,
U3PACXOJOBAHHBIX OXOTHUKOM. HaliTh mMaTemaTHdeckoe OXUAAHUE U AUCIIEPCHUIO DTOM CIlydaii-
HOM BEJIUYHHBI.

Bapuant Ne 4
Jliis HopMasbHOM paboThl aBT00A3bl HA JTMHUM JIOJKHO OBITH HE MEHEEe BOCHbMH MalllH, a
MMEETCA HUX JeCiITh. BeposSsTHOCTH HEBBIXOJA KAXKJOW MAallWHBI Ha JUHMUIO paBHa O0,l.
HaiiTu BepoATHOCTh HOpMaIbHON pabOThl aBTOOA3bl HA OJIMKANIIHIL IEHb.
N3 100 u3roroBnenubix aetaneit 10 umeror aedekt. s mpoBepku ObUTH 0TOOpaHBI S j1e-
tajneil. KakoBa BeposITHOCTH TOro, YTO Cpeau OTOOpaHHBIX JeTaneil 2 okaxKyTcs Opaxo-
BAHHBIMU?
BeposiTHOCTE MTpaBUiIbHOTO 0()OPMIICHHS HAKIJIATHOM MpH Tiepeaaye mpoaykiuu pasaa 0,8.
Haiit BEpOATHOCTH TOTO, YTO U3 TPEX HAKIAJHBIX TOJBKO JIBE O(POPMIICHBI MPABUIHHO?
JIBo€ CTpenKkoB MPOM3BOAAT IO OJHOMY BBICTPENY B MHUIIEHb. BEpOSITHOCTH momnaJaHusd
JUISl HUX COOTBETCTBEHHO paBHbI 0,8 1 0,7. CoCTaBUTh 3aKOH pacHpeeeHUs] Yucia Io-
MaJJaHu{ B MUIIeHb. HalTu 4uCIIOBbIE XapaKTEPUCTUKH 3TON BEJINYUHBI.
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2.

Bapuanrt Ne 5
B nmaptum u3 15 0qHOTUIHBIX CTUPAJIBHBIX MAIIMH 5 MAlllMH U3rOTOBJIEHBI Ha 3aBOJE A4, a
10 — na 3aBoje B. CnydaitHeiM 00pa3oM oToOpaHO 5 MamiuH . HaliTu BEpOATHOCTH TOTO,
YTO 2 U3 HUX U3TOTOBJIEHBI Ha 3aBoje A?
[Ipennpusarue odecrieunBaeT pPeryssPHBIA BBITYCK MPOAYKIUHU IpU O€30TKa3HOW MOCTAaBKe
KOMIUIEKTYIOIIUX OT ABYX CMEKHUKOB. BEpOSITHOCTh OTKa3a B MOCTABKE MPOAYKIHUHU OT 1-
ro cmexxnuka pasna 0,05, ot 2-ro — 0,08. Haiitu BeposiTHOCTH cOO0s1 B paboTe mpeanpusi-
THUSL.
B HoBOoM mukpopaiione nocrasieHo 10 000 kog0BBIX 3aMKOB Ha BXOJHBIX ABEPAX JOMOB.
BepositTHOCTh BbIXO/a U3 CTPOsi OAHOTO 3aMKa B TeueHue mecsia pasHa 0,0002. Haittu Be-
POSTHOCTB TOTO, YTO 33 MECSL, OTKAXYT 5 3aMKOB.
B Ounere nBe 3amaun. BeposiTHOCTH MPaBWIIBHOTO PEIIEHUs MEpBOU 3amauu paBHa 0,9;
Bropoi 0,8. CocTaBUTh 3aKOH pacipeneseHus Yuciia MPaBWIbHO PEIIEHHBIX 3a7a4 B OuJie-
T€ Y BBIYUCIIUTE MATEMAaTUYECKOE 0OXKUIAHUE U JUCIIEPCUIO ITOM CIIy4yallHOM BEJIMYUHBI.

Bapuanrt Ne 6
Ha cxnan npuse3nu 50 AMKMKOB KOMIUIEKTYIOIIUX M3ACIUN NI OJHOTO M3 BUAOB DBM,
HO CpeM HHUX OKa3aJloch 4 slMKa KOMIUIEKTYIOIIUX Ui Apyroro Buaa OBM. Haynauy
B3s1M 6 suKoB. HaliTu BEpOSATHOCTH TOTO, UTO B OJJHOM U3 3THUX O SIIIMKOB OKAXKYTCS He-
KOMIUJIEKTHBIE JICTaJIH.
Ha npeanpustuun, n3rotaBamBaronieM 3amMky, 1-i nex npousBoaur 25, 2-i1 — 35, 3-i1 — 40%
BceX 3aMKOB. bpak cocraBiisieT cOOTBETCTBEHHO 5, 4 u 2%. HailTu BeposSsTHOCTh TOTO, YTO
CITy4yailHO BBHIOpAHHBIN 3aMOK SBJISIETCS J€()EKTHBIM.
Tonbko onvH U3 9-TH KJIIOYEH MOAXOAMUT K JTaHHOMY 3aMKy. KakoBa BEpOATHOCTH TOrO,
YTO MPUJIETCS OTPOOOBATH 5 KIFOYEH NIl OTKPHIBAHUS 3aMKa.

Bexoxkects caxeniieB siononu coctaisieT 80%. [locaxkeno 2 caxenna. CioyuaiiHas Be-
auyuHa X — 4ucio B3omenmux si010Hb. COCTaBUTH sl paclpeeeHus ClydaiiHoi Be-
nr4yrHbL X. HallTh MaTeMaTudeckoe 0KUAaHUE, JUCIIEPCHIO U CPEIHEKBAAPATUYECKOE OT-
KJIOHEHHE.

Bapuant Ne 7
MarasuH nojiy4us NpoayKIHIO B SIIMKaX ¢ 4-X ONTOBBIX CKJIANOB: 4 — C IEpBOro, 5 — CO BTOPO-
ro, 7 — ¢ 3-ro u 4 — ¢ 4-ro. Ciay4aiiHeIM 00pa3oM BbIOpaH SIMIMK i npojaku. KakoBa BeposT-
HOCTb TOTO, YTO 3TO OYJET AIIUK C IEPBOr0 WM C TPEThEro ckiaaa?
BeposiTHOCTH CBOEBPEMEHHOTO BBIIIOJHEHHUS 3aJaHHs TPEMsI HE3aBHCUMO pabOTAIOIUMH Tpe/-
NPUATHSMHA COOTBETCTBEHHO paBHbI 0,5; 0,6; 0,7. HailTu BepOATHOCTH CBOEBPEMEHHOIO BBITIOJI-
HEHUS 3aJaHUsI XOTS ObI OJTHUM MPEIIPHUITHEM.
Ha cranuumsx ornpasnenus noe3fao Haxoautcs 1000 aBTomatoB st ipojaxku OminetoB. Bepo-
SITHOCTh BBIXOZA U3 CTpos ogHOoro aBromara pasHa 0,004. Haiitu BEposSTHOCTH TOTO, YTO B T€UE-
HUE 4yaca U3 CTpOs BBIWIYT TPU aBTOMATa.
B naprun u3 BocbMu Aetaney maTh ctaHaaptHeix. Haynady B3atel aBe neranu. Iloctpouts psg
pacnpeneneHus Yucia CTaHAapTHBIX JeTanel cpeau otoOpaHHbIX. HailTu uncnoBble XapakTepu-
CTHKH 3TON BEJINYMHBI.

BapuanTt Ne 8
BepositTHOCTE mpaBmiibHOTO OopMiIeHHs1 cueTa Ha mpeanpusitiuu ¢ ocrasiser 0,95. Bo Bpems
ayJIMTOPCKOM MPOBEPKU ObUIM B3SITHI JBa cyeTa. KakoBa BEpOSTHOCTh TOTO, YTO TOJIBKO OJIMH U3
HUX 0(pOpMIIEH IPABUIBHO?
Ha npennpusitun padotatoT a8e 6puraasl padounx: 1-if MpoU3BOAUT B CPETHEM ¥4 IPOAYKIIMHU C
nporeHToM Opaka 4%, Bropas — 4 mpoayKiuuu ¢ nporeHToM Opaka 6%. B3sitoe Hayran uznenue
OKa3aJIoch OpakoBaHHBIM. HailT BEPOSATHOCTH TOTO, YTO OHO M3TOTOBJIICHO BTOPOU OpHUTaIoi.
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JIBa cTpenka enarT Mo OJHOMY BBICTpENy B MUILIEHb. BeposSTHOCTh monagaHus IEPBOro CTpei-
ka pasHa 0,7, a Broporo — 0,8. HaliTu BeposiTHOCTh TOT0, YTO MUIICHb OYJIET MOpaKeHa.
B kop3une 5 Oenpix u 3 uépHbix mapa. Haynauy Oepyt 2 mapa (6e3 Bo3Bpamienus). [loctpoiite
pAI pacrmipenenceHus yncia OebIX mapoB cpean oToOpaHHbIX. HaliTy 4rcoBbIe XapaKTePUCTHKH
3TOM BEIUYHHBI.

Bapuant Ne 9
B maraszune nmeercs 10 sxeHCKUX B 6 MyX)ckux mry0. s aHanu3a kadectBa otroopanu 3 nryObl
ciydaifHeiM 00pa3oM. OmpenesuTh BEepOSATHOCTh TOTO, YTO CpPeld OTOOpPAHHBIX IIyO OKaxyTCs
TOJIbKO MY>KCKHE UJTH TOJIBKO KEHCKHE IIYOBl.
B 00yBHYIO MacTepcKyro Uil peMOHTa MIPUHOCAT Carord M TyQuid B cooTHOmeHUH 2:3. Beposr-
HOCTh Ka4e€CTBEHHOTO PeMOHTa /st caror paBHa 0,9, a nis tydens — 0,85. [IpoBenena nmpoBepka
KauecTBa OJHOM mapsl 00yBu. OKa3anock, 4yTo 3Ta mapa 00yBU OTPEMOHTHUPOBAaHA KAa4eCTBEHHO.
KakoBa BeposITHOCTh TOTO, YTO 3TO a) canoru; 0) Tydum?
PaboraroT 4 maraswHa 1Mo mpojaxe CTUPATbHBIX MallWH. BeposATHOCTh OTKa3a MMOKyHaTello B
MarazuHax paHa 0,1. Cuuras, 4TO aCCOPTUMEHT TOBapa B KaXKIOM MarasuHe (GpopMupyeTcs
HE3aBHCHUMO OT JIPYTHX, OMPEIEINTh BEPOSITHOCTh TOTO, YTO MOKYIATENb MOTYyYUT OTKA3 B ABYX
MarasuHax.
C BepOATHOCTBIO MOMaZaHus PU OAHOM BbicTpesie 0,7 OXOTHHK CTpeNsieT MO JUYU U YCHEeBaeT
caenath 2 BeicTpena. CiaydaitHas BenrunHa X — 4KCIIO TpoMaxoB. HalTh BEpOSITHOCTH cledy-
IOIUX COOBITUN: @) HE MEHEE JBYX MPOMAaxXoB; 0) He Ooliee TPEX MPOMAXOB; ) YUCIO MPOMAXOB
Oonble 0AHOr0, 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 — IPOJOBOJIbCTBEHHBIE 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. HallTh BEpOATHOCTH TOTO, YTO OTKa3a-
mu 1-i U 2-# 37IeMEeHTHI.
B onHoli komMHaTe HaxoauTca 4 AEBYHIKH 7 IOHOIIEHW, B Apyroil — 10 meBylieKk U S5 IOHOIIEH.
Haynauy BBIOMpAIOT 10 OJIHOMY YEJIOBEKY M3 KaKAOH KOMHAThl. HaliTH BEpOSTHOCTH TOTO, YTO
00a OHU OKaXXyTCs FOHOIIAMH T 00a — JEBYIIKAMHU.
BeposiTHOCTE pabOTBhI KaXI0TO M3 JABYX KOMOAiHOB 0€3 MOJIOMOK B TEUYEHHUE OMpPEeIEHHOTO
BpemeHH paBHa 0,9. CocTaBUTH 3aKOH PACIPEAEICHUS CIy4allHOM BEIUYMHBI X —4HCIA KOM-
0aifHOB, padoTrarmux 6e3oTka3Ho. Haittu M (X) u D(X).

Bapuant Ne 11

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

B nopt npuxonaT kopaOiu u3 Tpex MMyHKTOB OTHpPaBJIeHUs. BeposTHOCTH nosiBIeHUs KOpaliis u3
nepBoro nyHkra pasta 0,2, u3z sroporo — 0,6. KakoBa BeposSTHOCTb, UTO NPHUILEAIINI KOPaOIb —
U3 TPETHETO MTyHKTA OTIPABICHUS?

Tpoe paboumx 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 okaszanock OpakoBaHHbIM. KakoBa BEpOSATHOCTB, YTO €r0 U3TOTOBUII BTO-
poit paboumii?

CryneHT oTBeuyaeT npaBWIbHO Ha 1-if BOIIpOC 3K3aMeHaMOHHOTro Ouiera ¢ BepoarHocThio 0,8. Ha
2-11 BOIIPOC OH OTBEYAET MPaBUIILHO ¢ BeposATHOCTHIO 0,9. [TocTpouts pacnpenenenue ciyyai-
HOMW BEJIMYMHBI — YUCJIA IPABUIIBHBIX OTBETOB — B BUJI€ TAOJIHIIbI; HAWTH MaTEMATHYECKOE 0KH-
JaHue, JUCIEPCUIO U CpeHee KBaJgpaTuiueckoe oTkioHeHue CB.
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BapuanTt Ne 12
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 smuke naxogutcest 20 netaneit, u3 KOTOpbIX 4 — OpakoBaHHbIE. U3 sIIIMKa U3BJIEKAIOT 3 JACTAIH.
KaxoBa BeposSITHOCTB TOTO, UTO CpeAN HUX HET OpaKOBAHHBIX?
B nexe, u3rorosinsromniem 00iThl, Tpu cTanka. [lepseiii mpousBoautr 30% Bceit mpoayKIuu, BTO-
poit U TpeTuil cTaHku 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 B3sUTH JBE TBO3IMKH. COCTaBUTH 3aKOH pacrpesie-
JICHUS CIIyYallHOW BEJIMYHMHBI, BRIPAXKAIONIEH YMCIO OENbIX TBO3JAMK CpPeAM B3SATHIX NBYX. HaiTh
YHUCJIOBBIE XaPAKTEPUCTUKU 3TOM CIIy4aliHOU BEJIMYUHBI.

Bapuant Ne 13
[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% s1610Hb 06paboTaHO XMMHUKAaTaMU. BepoATHOCTh MOpaskeHusl BpeAUTEISIMU sI0JI0Hb, 00pado-
TaHHBIX XUMHKaTamMu paBHa 0,04, s 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 BepOsATHOCTH TOTO, YTO B T€UEHHE Yaca TKAYMXe MPUAETCS pe-
TyJIMPOBaTh 5 CTAHKOB?
OxoTHUK, UMeIoLMI 3 TaTpoHa, CTPEIIAET 110 YU 10 IIEPBOrO MONaJaHus UK O U3PAcX010Ba-
HUS BCEX NAaTPOHOB. BeposTHOCTH NonagaHus mpu nepBoM BeicTpene paBHa 0,6; MpH KakJOM IO-
cienymomeM BeicTpenie yMeHbuaercd Ha 0,1. CocTaBUTh 3aKOH paclpelesIeHUs Yncia aTPOHOB,
M3PACXOJOBAHHBIX OXOTHUKOM. HaliTh mMaTemaTHdeckoe OXUAAHUE U AUCIIEPCHUIO dTOM CIlydaii-
HOM BEJIUYMHBI.

BapuanT Ne 14
BeposiTHOCTB XOTst OBI OJTHOTO MONAAaHUS B MUILIEHb CTPEIKOM TP TpeX BIcTpenax pasHa 0,875.
KakoBa BeposiITHOCTh MonagaHus MpU OJJHOM BbICTpesie?
Cpenu 100 norepeiinbix OmietoB ecth 10 BRIMTPHIIIHBIX. KakoBa BEpOSITHOCTH TOTO, YTO JABa
Hay/laqy BbIOpaHHBIX OUJIeTa OKaXyTCs BHIMTPBHIIIHBIMU?
B xopoOke 4 HOBBIX M 2 yKe UCTIOIb30BaHHBIX TEHHUCHBIX Ms4a. [[ist mepBoil Urpel OepyT U3 KO-
poOKHM 2 Ms4a, a 3aTe€M HMX BO3BpAIIAIOT MOCTE UTPhl B KOpoOKy. HaiiT BeposITHOCTh, UTO MJIst
BTOPOI UTphl OYIYT BHITSIHYTHI 1BA HOBBIX MSUa.
Cuuras, uto B cpegHeM 15% OTKpBIBAIONIUMXCS MaJbIX MPEANPUITUI CTAHOBATCS B TEUEHHUE TOJla
OaHKpOTaMH, HAUTH BEPOATHOCTH TOTO, YTO U3 10 HOBBIX MANBIX MPEINPHUATHIA 32 TOA OaHKPOTa-
MU CTaHyT 00Jiee ABYX MPEANPUSITHIA?
CryneHT oTBeyaeT NpaBUIbHO Ha 1-i BONpOC 3K3aMEeHallMOHHOTO Omiera ¢ BepositHocThio 0,8. Ha
2-11 BOIPOC OH OTBEYAET MPABUIILHO ¢ BEPOSITHOCTHIO 0,9. [TocTpouTh pacnpenesieHne ciaydyaitHoi
BEJIMYMHBI — YHUCJIA MPAaBUIBHBIX OTBETOB — B BUE TaOJUIILI, HAUTH MaTeMaTHYECKOE OXKHIaHUE,
JMCTIEPCHIO U CpeJIHEE KBaipaTuueckoe oTkioHeHne CB.
Bapuant Ne 15
B ropoae naxoautcs 15 mpoaoOBOJIBCTBEHHBIX U 5 HEMPOJOBOJIBLCTBEHHBIX Mara3uHoB. Ciyyai-
HBIM 00pa3oM I MPUBATU3ANNUN ObLTH 0TOOpaHbl 3 MarasuHa. HaliTu BEpOSITHOCTB TOTO, YTO U3
3TUX TPEX MarasuHoOB 2 Mara3uHa — MPOJOBOJIBCTBEHHBIE U | — HEMPOJAOBOJIBCTBEHHBIN.
TexHu4ecKkoe yCTPOMCTBO BBIMAET U3 CTPOsl, €CIIU OTKAXKYT HE MEHEE JBYX U3 TPEX HE3aBUCUMO
paboTaronMx 3JIeMEHTOB. BeposTHOCTh 0TKa30B 1-ro, 2-10, 3-TO 3JE€MEHTOB COOTBETCTBEHHO
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paBHbI0,2; 0,4; 0,3. MI3BeCTHO, YTO yCTPOMCTBO OTKa3ano. HaliTh BEpOATHOCTH TOTO, YTO OTKa3a-
mu 1-i U 2-1 37IeMEeHTHI.

3. B ognoil komMHaTe Haxonutcs 4 NEBYUIKKM 7 OHOWEH, B npyrod — 10 meByiiek U S5 rOHOIIEH.
Haynauy BbIOMpArOT 10 OJHOMY YEJIOBEKY M3 KaXKAOH KOMHAThl. HaliTH BEpOSTHOCTH TOTO, YTO
00a OHU OKaXXyTCs FOHOIIAMH I 00a — JEBYIIKAMHU.

4. BeposarHocTh pabOThl KaXAOTO M3 JABYX KOMOaiiHOB 0€3 IMOJIOMOK B TEUEHHUE OIpPEIeICHHOTO
BpemeHH paBHa 0,9. CocTaBUTH 3aKOH PACIPEAEICHUS CIy4allHOM BEIUYMHBI X —UHCIA KOM-
0aifHOB, padoTrarmux 6e3oTka3Ho. Haittu M (X) u D(X).

Kputepuu onieHKH NMHCHLMEHHOH KOHTPOJIBLHOW PadoThI (8 pamxax pybedcHol ammecmayui)

Peznamenmom BPC kageopwi «Bvicuias u npukiaordas mMamemamurxay npeodycmompeHo 25
06annos 3a GvinoHeHue pyoedcHou KOHmpoavHou pabomsl. Kadicooe 3adanue, 6xoosujee 6 KOH-
MPONBLHYIO, OYEHUBACMCA NpenooasamenemM ONpeoeleHHbIM Koauyecmeom 0annos. Mmozosuwiii 6ann
3G KOHMPOJILHYIO pabomy NOYyUaAemcs CyMMUposanuem 6anioe 3a ece 3a0anusl.

Kpurepuii oueHku 0JHOT0 3aJaHUA:

— oOy4aromuics MpaBWJIbHO PELIWII 33/1a4y; IMPHU 3TOM JIOTHYHO, TOCJIEI0BATENFHO U apryMEHTUPO-
BaHHO M3JI0XKHJI PELIEHUE 33/1a4i — MaKCHMaJIbHOE KOJIMUYECTBO OaIOB;

— 00yyYaromuiicss B OCHOBHOM IMPAaBWJIBHO PEIIMI 33a4y, JOMYyCTHB MPH dTOM HE3HAYUTEIbHBIC He-
TOYHOCTH U morpemHocT — 80% OT MaKCUMaIbHOTO KOJIMYECTBA OAIIOB;

— oOydaromuiics He MOJHOCTBIO PelII 3a1ady, Ho He MeHee 50%, MOImyCTUB Mpu 3TOM He Oojee
OIIHOM TpyOoit omuoku — 60% 0T MaKCUMAaTBLHOTO KOJMYECTBA OAIJIOB;

— oO0yuaromuuiics MpUBeEIl HETOHOE pelIeHre 3a1a4u (cTerneHb noaHOTH — oT 30% mo 50%), nomy-
CTHB MPHU 3TOM 3HaYUTeNbHbIe HeoueThl — 40% OT MaKCUMalbHOTO KOJMYECTBA OAJIJIOB;

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

— oOyyJaronuiicss He MPUCTYIWI K pelIeHuIo 3a1a4u — 0 6aoB.

IK3AMEHAIIMOHHBIE BUJIETDBI

Bbujer Ne 1
1. Yucnosble pspl, OCHOBHBIE TOHATHS. HGOGXOI[I/IMOG yCIIOBHE CXOI[I/IMOCTI/I.

2. HccnenmoBarh Ha CXOJIUMOCTD PSIIIBI: l)z ,2) Z( ntl J Z = 1)
1V n +1
3. B samuxke 8 neranei, 5 u3 KOTopbIx — kauecTBeHHble. Hayznauy usBnekaror 4 neranu. Kakosa
BEPOATHOCTH TOT'O, YTO 2 U3 HUX — KaUeCTBEHHBIE?
4.  Cayuvaiinas BenuunHa X naHa QyHKIMEH pacmpeaeeHHs

0 npu x<0
2
F(x): F(x)= 7’;— npn 0<x<7

2

1 npu x > 7,

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

CpellHee KBaJpaTUIECKOe OTKIOHEHUE o(X) .

Bbuuer No2
1. Cnyuaiinble COOBITHS: OCHOBHBIC ompeneneHus1. Kiaccnueckoe moHsATHE BEPOSITHOCTH.
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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 uzaert Ha urpy. Ecinm ero gopory nepe6e>KHT y€pHas KOIIKa, TO BEPOSITHOCTD 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 Y€pHAs KOIIKa
nepebexana gopory?

Buaer Ne 3
1. Tlpusnaku cpaBHenus. [Ipuznax J[amamoGepa.
2. MHccnepoBaTh Ha CXOAUMOCTH PSIIbL:
2 n n"
* n x 7
a) 2. 5 0 X Y . —

n=11+n 15n' =1 (2n+1)"

0, npu x<0,
o o 2
Cnyuaiinas BennunHa X J1ana QyHKUMEH pacnpenenenus F(X): p(x)=12 nmpu 0<x<2,
4

L npu  x>2.

Haiitu: motHocTh BeposTHOcTel f(X) ; Matematuueckoe oxunanue M (X);
puctiepcuro D(X) ; cpenHee KBaApaTU4ecKoe OTKIOHEHUE o (X)) .

4. B smmxke 20 mapoB, U3 KOTOPBIX 8 KpacHBIX, 7 CHHUX U S5 3eneHbIx. Hayraa BeiOupator 5 ma-
poB. HaliTu BeposATHOCTbH TOT0, YTO Cpeau HUX | 3e/eHblil, 2 CHHUX U 2 KPAacHBIX 11apa.

Buaer Ne 4

1. OmpeneneHue CyMMbl U IPOU3BeIeHUS COOBITUN. TeopeMbl CII0KEHNS U YMHOKEHHSI BEPOSIT-
HOCTEW. Y CIIOBHAsI BEPOSATHOCTb.

2. Cpenu 25 CTyIeHTOB TPyIIIbI, B KOTOpoil 10 meByIIek, pa3pIrpbIBalOT 6 OMJICTOB HA CTYACHYE-
CKy10 BecHy. Haiitute BeposTHOCTB TOTO, YTO cpenu obagareneid OUIeToB OKaxyTcs 3 zie-
BYLIKH.

0, npu x<0,
3. Cuyuaitnas Benmnunsa X 3anaHa QyHKuueil pactpeneneaus F (x): F(x)={x, npu 0<x<l,

I, npu x>1.

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

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

© 10" - x"

4. Haiiti 00;1aCTh CXOMMOCTH CTEIIEHHOTO Psija Z \/_

Buier Ne 5
3HaKoInepeMeHHbIE M 3HaKOYEPEAyIOImuecs psabl, mpu3Hak JleioHua.

2. Hccnenosate Ha CXOAUMOCTD PSJIBL:
2n

0 1 * . 7T X n—1 1
1 ;0 2 — 1| 5 3 —1) —=
);4n+3 )Ei smn3 )Z;( )( —

—

0, npu x<0,
3. Cunyvaiinas BenuunHa X Jgana GyHKOuen pacnpenenenus F(x): F(x)=<4x>, npu 0<x<l,

1 npu  x>1.
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4.

N —

2.

3.

1 o0 5”
1) 50 2) arct ;3o 4
Z\/n +3n Z S =2 n=1

Haiitu: morHocTh BepositHocTedt f(X) ; MatemaTnyeckoe oxunanue M(X);

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

B stmmke 15 nznenuit, u3 kotopsix 10 - KauecTBEHHBIEC U S - O CKPHITHIM AedekToM. Haygaay
u3BJIEeKalOT 3 uznenus. KakoBa BEpOATHOCTb TOTO, UTO 2 U3 HUX - KAYECTBEHHBIE U OJTHO U3-
nenue ¢ neekrom?.

Buier Ne 6
®opmyna noaHou BeposaTHocTH. Popmyia balieca.
HccenenoBars Ha CXOAUMOCTb PSAJIBL:

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

n=1 1+ n n=1 n n=2
B kop3une 10 6enbix u 6 uepHbIx mapoB. Haynauy u3Bnekarot 5 mapos. KakoBa BeposSTHOCTB

TOTO, 4TO 3 U3 HUX - Oelnble u 2 yepHbIe?

0, mnpu x<0,
Cnyuaiinas BenuunHa X 3azana GpyHkuueit pacnpenenenus F(x): F(x)= X npu 0<x<l,
I, npu x>L

Haiitu: miotHocts BepositHocTel f (X) ; Mmarematuueckoe oxunanue M(X);

aucriepcuto D(X) ; cpeaHee KBaApaTUuecKoe OTKIOHEHUE o (X)) .

Bujer Ne 7
3HGM€HTBI KOM6I/IHaTOpI/IKI/I. HepeCTaHOBKI/I, pa3MemeHH;1, COYCTAHHUA U UX YUCJIO.
I/ICCJ'ICI[OBaTI) Ha CXOJUMOCTbH PSIIbIL:

n

1

Z( )n+l \/Z

Nmerotcs Be ypHBI: B nepBoﬁ — 6 )KenThIX U 4 CHHMX 1I1apa; BO BTOPOH — 8 KENATHIX U 2 CHU-

HuX mapa. M3 kaxxaoil ypHBI U3BJIEKAIOT 110 OAHOMY I1apy. KakoBa BEpOSTHOCTH TOTO, YTO U3BJIE-
YCHHBIE IIapbl Pa3HBIX LBETOB?

4.

[Taptus snexkrpuueckux jgammnoyek Ha 20% wu3rorossieHa nepBbiM 3aBogoM, Ha 40% - BTO-
peiM 1 Ha 40% - TpetbuM. Bpak cocraBisier cootBeTcTBeHHO 1%); 0,5% 1 0,6% mpomykuuu
3THUX 3aBOJIOB. HaliTu BEpOSITHOCTH TOTO, UTO HAyady B3sATas U3 MAPTUH JIAMIIOYKA OKaXKETCs
CTaHJIapTHOM.

Buaer Ne 8
HeszaBucumeblie ucnsiranus. @opmyna bepuymin.

HccnenoBaTh HAa CXOAUMOCTH PSIIBL:

3 ( )n
K nzl (3n)' )nzl (n+ 1) Y ,ZZ; ) nzl '

B xop3une 12 6enpix u 6 uepHbix mapoB. Haynauy nsBiekaroT 4 mapos. KakoBa BeposiTHOCTb

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

YueOuuk uznan tupaxkom 100000 sk3emIuisipoB. BeposTHOCTH TOTO, YTO yU4EOHUK COPOIIITO-
poBaH HenpaBuibHO, paBHa 0,0001. HaiiTu BEpOSITHOCTH TOTO, YTO TUPAXK COAEP>KUT POBHO 5
OpaKOBaHHBIX KHHUT.
buier Ne 9
JloCTaToOuHBId MPU3HAK CXOAMMOCTH 3HAKOIEPEMEHHBIX PSAOB, a0COIIOTHAs W YCIOBHAs
CXOJIMMOCTh YHCIJIOBBIX PS/I0B, CBOMCTBA a0COIIOTHO CXOASAIIMXCS PAIOB.

2. HccnenoBaTh Ha CXOIUMOCTD PSIIBL:
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© n? +1 nn+1) 2n—1 ® n N
a ;0 ; ;T -1 )
)Z n’ ) Z 3" & z(5n+lj ),El( ) Sn+1

3. CnyanHa;I BejlnurHa X n1aHa (pyHKIUEH pacrpeneneHus

0, npu x<0,
2

F(X):p(x)= ;—6, npu 0<x<6,

1, npu x>6.

Haiitu: motHocTh BeposTHOcTel f(X) ; Matematuueckoe oxunanue M (X);
puctiepcuro D(X) ; cpenHee KBaApaTU4ecKoe OTKIOHEHUE o (X)) .

4. B aymutopum 6 roHomei u 5 neBodek. Haymauy orobpansl 7 cryaeHToB. KakoBa BEpOSATHOCTH
TOT0, YTO OTOOpaHBI 4 IOHOWIHN U 3 IeBYIIKHU?

buner Ne 10
1. JlokaibHas ¥ MHTETpabHas TeopeMsl Jlamnaca.
2. HccnenoBaTb Ha CXOAMMOCTB PAJIBL:

1 n* n \' " 3"
0 ;
2 St obmn) w B

3. B xop3une 10 6enpix u 8 yepHbix mapoB. Haynady u3snekaroT 5 mapoB. KakoBa BeposTHOCTh
TOTO, YTO 2 U3 HUX - Oelnble u 3 yepHbIie?

4. CrnydaiiHas BeJIMurMHa X 3a1aHa QyHKUUEH pacrpeneieHus:
0, npu x<0;
F(x)=12x, npu 0<x<0,5;
l, npu x>0,5.

Haiitu: motHocTh BepostHOcTel f (X) ; Matematnueckoe oxunanue M (X);
puctiepcuro D(X) ; cpenHee KBaApaTU4ecKoe OTKIOHEHUE o (X)) .

bujer Ne 11
1. HenpepriBHble cilydaiinble BennduHbl. DyHKIMA pacnpeaeneHus, INOTHOCTh BEPOSTHOCTU
CIIy4aifHOM BEJTMYMHBI, UX B3aUMOCBSI3b M CBOMCTBA. MaTeMaTn4yecKkoe 0KUJaHue U AUCTep-
CUS HEMPEPHIBHOM CITyYailHON BETUYUHBI.

0 n
n+1 -1
2. HccnenoBaTh Ha CXOJIUMOCTD PSIIBL: l)z ,2) Z( J 3) i
n= 1 n=1 I’l2 +1
3. B smuke 8 neraneid, 5 u3 KOTOpbIX — KauecTBeHHbIE. Hayaauy u3BnekaroT 4 neranu. Kakosa

BEpPOSITHOCTH TOTO, YTO 2 U3 HUX — KAUECTBEHHBIE?
4.  CnyvaitHas BennunHa X maHa QyHKIMEH pacupeneacHus

0 npu x <0
. 2
F(x)'F(x)z x_z opu O0<x<rx
T
1 npu x > 7,

Haiiti: motHocTh BeposTHOcTel [ (X) ; MmaTematnueckoe oxunanue M (X) ; macnepcuro D(X);
CpeaHee KBapaTUYECKoe OTKIOHEHHE o (X)) .

BUIET Ne 12
1. Ilpusnaku Komm.

2

. 1% LI i(Zn—ljn 3)i(—1)”*12n
. CCJIEAOBATh Ha CXOAUMOCTD pPAObI: , R -_—
b pn-S" i\ 2n = 3n+2
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© 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; ecnu He nepedexut — 0,7. BeposSsTHOCTH TOro, 4TO KOIIKA NEPEeOSKUT I0pOory —
0,1; gro ne mepedbexxut — 0,9. Tennucuct npourpan. KakoBa BeposSiTHOCTh, UTO YE€pHAsE KOIIKa
nepedexana gopory?

Buier Ne 13
1. q)yHKL[I/IOHaJILHBIe p}II[I:I, OCHOBHBIC ITIOHATHA. CTGHGHHBI@ pH,Z[BI.

2. VccnenoBaTh Ha CXOJUMOCTD PSIBL:

2 n n
© n © 7 n
a) 2 5 0 X n Y
n=11+n n=15n! n= 1(2n+1)

0, npu  x <0,
2

3. Cnyyaiinas BenuunHa X JaHa QyHkumen pacnpeaeneHus: F(x):F(x)= % npu 0<x<2,

1 npu  x>2.

Haiitu: motHocTh BeposTHOcTel f (X) ; Matematuueckoe oxunanue M (X);
puctiepcuro D(X) ; cpenHee KBaApaTUYeCcKoe OTKIOHEHUE o (X)) .

4. B smuxke 20 mapoB, U3 KOTOPBIX 8 KPacHBIX, 7 CHHUX U 5 3eneHbix. Hayraa BeiOupator 5 mra-
poB. HaiiTu BeposATHOCTB TOT0, YTO Cpeau HUX | 3eNeHblil, 2 CHHUX U 2 KPAaCHBIX 11apa.

Buier Ne 14
Crenennblie psanbl. UHTEpBaI U paiiyc CXOAUMOCTH.
2. Cpenau 25 CTyA€HTOB IpymIibl, B KOTOpoil 10 geByIIeK, pa3bIrpbIBalOT 6 OUIIETOB HA CTYCHYE-
CKyI0 BecHY. HalimuTe BeposITHOCTh TOTO, YTO Cpear o0anareneii OMIeToB OKaxXyTcs 3 Je-
BYLIKH.

—

0, npu x<0,
3. CnydaifHas BeIUYHHA X 3anmana dynxnueii pacnpenenenns F(x): F(x)=3x, mpu 0<x<l,
I, nmpu x>1.
Haiitu: miotHocTs BepositHocTel f (X) ; Mmarematuueckoe oxunanue M(X);
auctiepcuto D(X) ; cpeaHee KBaApaTUIecKoe OTKIOHEHUE o (X)) .

© 10" - x"

4. Haiita 0671aCTh CXOAUMOCTH CTEIIEHHOTO psifa Z \/— .

bujer Ne 15
1. JloBeputenbHbIE HHTEPBAIBI AJIS OLEHKH MAaTEMATUYECKOTO 0KHIaHHUsSI HOPMAJIBLHOTO pacrpe-
JICIICHMS.
2. MHccnepoBaTh Ha CXOOUMOCTH PSIIbL:
2n

© 1 >( . & 3 g1
1 ;2 sm—| ; 3 -1) —=
);4n+3 ),122:1 n ),;( ) N
0, npu  x<0,

3. Cuyuaiinas Bemmunsa X nana GyHKumei pacnpenencuus F(x):F(x)=44x", npu 0<x<l,
1, npu  x>1.
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Haiitu: morHocTh BepositHocTedt f(X) ; MatemaTnyeckoe oxunanue M(X);
puctiepcuto D(X) ; cpeaHee KBapaTUyecKoe OTKIOHEHUE o (X)) .

4. B smmke 15 nznenuit, u3 KoTopbix 10 - kKauecTBEHHBIEC U 5 - O CKPHITHIM AedekToM. Haygaay
n3BJIEKaOT 3 u3nenus. KakoBa BEpOATHOCTb TOTO, UTO 2 U3 HUX - KAYECTBEHHBIE U OJTHO U3-
nenue ¢ neekrom?.

Buaer Ne 16
I'enepanbHas cpeqHsis, BBIOOpOUYHas cpeHss. Y CTOWYMBOCTH BHIOOPOYHBIX CPEIHUX.
HccenenoBars Ha CXOAUMOCTb PSAJIBL:

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

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

N —

3. B xop3aune 10 6enbix u 6 yepHbIX mapoB. Haynauy u3snekator 5 mapos. KakoBa BeposiTHOCTh
TOTO, 4TO 3 U3 HUX - Oelnble u 2 yepHbIe?

0, mnpu x<0,
4. Coyvaitnas penmuuna X 3azana dymkumeit pacnipenenenus F(x): £(x)= X, npu 0<x<l,
I, npu x>L

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

auctiepcuto D(X) ; cpeaHee KBaApaTHIecKoe OTKIOHEHUE o (X)) .
Buaer Ne 17

1. CraTucTuyecKkue OLIEHKU: TOUYCUHbIE U UHTEpBaIbHbIE. CMEIIEHHbIE U HECMEIICHHBIE OIIEHKHU
2. HccnepoBaTh Ha CXOAUMOCTH PSIIbL:

l)zm Z)Z(arctgs jn; 3)22n . nz:l( )n+1\/;.

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-
YEeHHBIC [Iapbl Pa3HBIX LBETOB?

4. Tlaptus snexkrpuueckux jgammnodek Ha 20% wu3roToBieHa NepBbIM 3aBojoM, Ha 40% - BTO-
peiM 1 Ha 40% - TpetbuM. bpak cocraBnsier coorBercTBeHHO 1%; 0,5% 1 0,6% npoaykuuu
3THUX 3aBOZI0B. HailTu BepoATHOCTB TOro, YTO HayJady B3sTas U3 MapTHH JIAMIIOYKA OKaKeTCsI
CTaHJApTHOMU.

buner Ne 18

1. Psaner Maknopena u Teinopa.

2. MHccnepoBaTh Ha CXOAUMOCTH PSIIIbL:

3 3 o (_ 1)11
b nzl (3n)' )nzl (n+1)*" Y ZZH 1’ nZ=:1 on

3. B kop3une 12 6enpbix u 6 uepHbIx mapoB. Haynauy u3iekarot 4 mapos. KakoBa BeposITHOCTD

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

4. YyeOnuk m3gan tupaxxom 100000 sx3emIusipoB. BeposSTHOCTH TOro, 4TO y4eOHHMK COpOILIO-
poBaH HenpaBuibHO, paBHa 0,0001. HaiiTu BEpOSITHOCTH TOTO, YTO TUPAXK COAEP>KUT POBHO 5
OpaKOBaHHBIX KHHUT.

buner Ne 19
1. JlokanbHas u uHTErpanpHas Teopemsl Myaspa - Jlarutaca. Pacipenenenue Ilyaccona.
2. I/ICCJ'ICI[OBaTI) Ha CXOAUMOCTb PSJIbIL:

© n? +1 n(n+1) © (2n-1\" =, \, n
a ;0) — -1 .
)nzl n’ nzl 3" ° ,El S5n+1 F)nzzll( ) Sn+1
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3. CnyuaiiHas BennunHa X 1aHa (yHKIMEH pacrpeeieHus
0, npu x<0,
2

F(x):F(x)z ;—6, npu 0<x<6,

1, npu x>6.

Haiitu: miotHocTs BepositHocTedt f(X) ; MatemaTnyeckoe oxunanne M(X);
puctiepcuto D(X) ; cpeaHee KBaApaTUyecKoe OTKIOHEHUE o (X)) .

4. B aymutopum 6 roHomel u 5 neBodyek. Haymauy orobpansl 7 cryaeHToB. KakoBa BEpOSTHOCTH
TOTO, 4YTO OTOOpaHbI 4 IOHOIIHN U 3 JEBYIIKN?

buner Ne 20
JloxanpHas 1 uHTErpanbHas reopemsl Jlariaca.
HccnenoBats Ha CXOOUMOCTD PSIIBL:

© 00 4 0 n o0 n
a) 24;6)2 n ; B) Y [Lj ;T) Z(_l)”.?’_'.
n=1 n:

N —

n=12n+1 n=110" no1\ Sn+1

3. B xop3aune 10 6enbix u 8 yepHbIX mapoB. Haynauy ussnekaior 5 mapos. KakoBa BeposiTHOCTh
TOTO, YTO 2 U3 HUX - Oelble U 3 YepHbie?
4. Cayuvaiinas BenuuuHa X 3a7aHa GyHKIMEH pacnpeaeeHUs:
0, npu x<O0;
F(x)=12x, npu 0=<x<0,5;
1, npu x>0,5.

Haiitu: motHocTh BepostHOcTel f (X) ; MmaTematnueckoe oxunanue M (X);

2

puctiepcuro D(X) ; cpenHee KBaApaTU4ecKoe OTKIOHEHUE o(X).
Kpurepun oueHku (8 pamxax npomexdcymoyHou ammecmayuu)

Peznamenmom BPC xageopwl «Bvicuas u npuxiaonas mamemamuray omeem cmyoeHma Ha
IK3aMeHe OYeHUusaemcs no 5-6aiibHou wKdae.
KpuTrepuii oneHKH 0TBeTAa HA IK3aMeHe:

— 5 0ans10B MONMyYaeT CTyAEHT, MPOJEMOHCTPUPOBABLINII MOJHOE BIaJCHUE 3HAHUSIMHU B COOTBET-
CTBUHU C TpeOOBAaHUSAMH YUEOHOUW MPOrpaMMBbl, T.€. PEIIMBIINNA BCE 3a/laHus 0€3 OmMOOK B JIOTHYE-
CKHX PacCyKICHHUSIX U B 000OCHOBAaHUU PELICHMUS;

— 4 §ajJ1a MoIy4aeT CTYACHT, KOTOPBIN IPU NMOJHOM BIJIJICHUU 3HAHUSIMHU B COOTBETCTBUU C Tpebo-
BaHUSAMH Y4eOHOU IPOTpaMMBbl IOIYCTHII OT/JeNIbHbIC HECYIIECTBEHHbIE OIIMOKU IO MPHUBEICHHbIC
UM pCHICHUA HCAOCTATOYHO O6OCHOBaHBI;

— 3 0asu1a nosy4aer CTYAEHT IIPU HENOJHOM M3JI0’KEHUU IOYYEHHBIX 3HAaHUH, TOIMYCTUBLIMM IIpU
STOM OTJIE€bHbIE CYLIECTBEHHbIE OLITNOKY;

— 2 0aju1a TOy4yaeT CTYJICHT MPU OCCCUCTEMHOM H3JIOKCHHHM MaTepualia, JOIMYCKAONIUN CyIie-
CTBEHHbBIE OLIMOKHU, KOTOPBIE MOTYT IIPEMATCTBOBATh YCBOEHUIO AalibHel el yueOHoi nHpOpMaLnu.
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