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IHACIHOPT

®OHJIA OIIEHOUYHBIX CPEJICTB IT0 YUEBHOI JIMCLINTUIMHE

MATEMATHUKA
No KoHTtponupyemsle pa3aeinbl Koa xoHTpOaupyemoit HaumenoBanue
n/m (TeMBl) AUCIMILINHBL KOMITETEHIIMH (WJIU €€ YaCTH) OLICHOYHBIX CPE/ICTB
Komnoxsuym
1. JIunetinas anre6pa OIIK-3 KontponbHas pabora
DKx3ameH
. OIIK-3 Komnoksuym
DJIeMeHTHI BEKTOPHOH aJI-
2. KonTponbHas pabora
reOpel
DKx3ameH
OIIK-3 KommokBuym
AHanuTHYecKasi TeOMeT-
3. KonTponbHas pabora
pust
OKx3amMeH
OIIK-3 KommokBuym
BBenenue B MaTemMaTHue-
4, s KonTponbHas pabora
CKUH aHaAIN3
Ox3amMeH
Huddepennmansaoe uc- OIIK-3 Konmoxsruym
5. yucieHne pyHKInH o qHON KonTponbnas pabora
TIepEMEHHOMN DK3aMeH
OIIK-3 Komnoksuym
OYHKIMH HECKOIBKHX I1e-
6. KonTponbnas pabora
PEMEHHBIX
DK3aMeH
OIIK-3 Komnoksuym
HNHuterpanbHoe ucuucie-
7. KonTponbHas pabora
HUE
OK3aMeH
JinddeperimanbHbie OIIK-3 Komnoxsuym
8. el KonTponbHas pabora
YpaBHECHUS
Ox3ameH
OIIK-3 Komnmoxsuym
9. Psner KonTponbnas pabora
Ox3ameH
OCHOBBI TEOPHH BEPOSITHO- OIIK-3 Komnoxsuym
10. | creii u MaTeMaTU4YeCKON KonTponbnas pabora
CTaTUCTUKHU DK3aMeH
NEPEYEHDb OIIEHOYHbBIX CPEJACTB
HaumeHoBaHue IIpencrasienue
Ne Kparkas xapakrepucruka
OLICHOYHOI'0 OLICHOYHOI'0 CpeACTBa B
n/n OLICHOYHOI'0 CpPeACTBAa
cpeacTrsa donge
CpelicTBO KOHTPOJIS YCBOCHHS y4eOHOro MaTepHasa Borpock
TEMBI, pa3jiena WIu pa3/ielioB TUCIUIUINHBI, OpraHu-
1 | Konnoksuym > Pasil pasi At > OP o TeMaM/pasjiesam
30BaHHOE KaK ydeOHOe 3aHsTHE B BUJIE coOeceoBa-
HUSI [IPEToIaBaTesi ¢ 00y4atoUIMMUCS. AUCLHILTIHBI
CpencTBO IMPOBEPKM YMEHHUH NPUMEHSTHL MOIyYEH-
Konmponvnas perl POBEPKH 'y P y KommiekT KOHTpOJIbHBIX
2 HBbIC 3HAHUS AJIS PELICHHUs 3a7a4d ONpeIeIeHHOTO TH- o
paboma . 3aJlaHUi 110 BapruaHTaM
1a 1o TeMe WX pasfeny y4eOHOH IUCIUILIHHBL.
CpencTBo TPOBEPKH 3HAHWIA, YMEHHH, BIIAICHUM, TIPH- Komriiiext sksameHaru-
3 | Oxzamen OHHBIX OWIJIETOB

00peTeHHBIX 00YUArOIIMCS B TEYSHHE CEMECTPA.




MEPBbIA CEMECTP
BOITPOCHI JIJIsI COBECEIOBAHMS (TEKYIIIUIA KOHTPOJIb)

Pasznen: «JIuneiinas ajredpa, 3jieMeHTbl BEKTOPHOI0 AHAJIN3a, AHAJIUTHYECKAsI TeOMeTPH s

1.

N

10.

11.

Onpexnenureny 2-ro U 3-TO MOPAIKOB. AnredpanyecKue JOMOJTHEHHUSI U MHHOPHI.

[TonsTue 06 onpenenurene n-ro nopsaka. OCHOBHBIE CBOWCTBA OIpENENUTENeH; UX NpuUMe-
HEHHUE K BBIUUCIICHUIO OIPEIEIUTENEH n-TO MOPSAKA.

Cucrembl TuHEeWHBIX ypaBHeHui. [TpaBuiio Kpamepa. OgHopoaHas cuctema.

Marpunpl. [eiictBus nax matpunamu. OOpaTHas MaTpuia. MaTpuU4HBIH CrIOCOO perieHHs
CUCTEM JIMHEHHBIX YPABHCHUM.

Pemrenne cucrem MHENHHBIX ypaBHEHUN MeTooM ['aycca. MccnenoBanue cucreM JIMHEMHBIX
ypaBHEHUH.

JlexapTOBBI NPAMOYTOJIBHBIE CUCTEMBI KOOPAMHAT Ha IUIOCKOCTH U B mpocTpaHcTse. Ilosap-
Hasl CUCTEMa KOOpJUHAT.

Bexropsl. JIuHeiHbple onepanuu Haj BeKTopaMu. JIMHENHO He3aBHCHMBIE BEKTOpHI. basuc,
pasnoxxenue o 6asucy. Ilpoekuun BekTopa Ha ocu koopauHat. Koopannatsl Bekropa. iu-
Ha BEKTOpAa M HAIIPaBJIAIOIINE KOCUHYCBL. Y CJI0BUS KOJUIMHEAPHOCTH BEKTOPOB.

CkaysipHO€E NTPOU3BEACHNUE BEKTOPOB U €0 CBOWCTBA. YTOJI MEKIy BEKTOpaMu. Y CIIOBHUE IEp-
IIEHIUKYJISIPHOCTH JIBYX BEKTOPOB. MEXaHMUECKUI CMBICI CKAJISIPHOTO IPOU3BEACHUS.
BekTopHOE U cMelaHHOE NMPOU3BEAEHUS BEKTOPOB. OCHOBHBIE CBOMCTBA U BBIYMCIICHUE Ye-
pe3 onpenenuteny. KoMimaHapHOCTE TpPEX BEKTOPOB. I'eoMeTpuyecKkHe IPUIIOKEHUS BEK-
TOPHOT'O ¥ CMEIIAaHHOTO ITPOU3BEACHUN.

[Ipsimasg Ha muiockocTH. PasnnuHble BUIBI YPaBHEHHMM IPSIMONM Ha IJIOCKOCTH. YTOJI MEXIY
IPSMBIMU. Y CJIOBUS NEPIEHAMKYIAPHOCTH U NApaJUIEIbHOCTH HpsMbIX. PaccTosiHre OT TOY-
KU 70 MPSIMOIA.

KaHnoHnyeckue ypaBHEHHUs] KPUBBIX BTOPOrO IMOPSAJKA: OKPYKHOCTH, 3JUIMIICA, THUIEPOOIIBI,
1apaboJTbL.

VYpaBHEHMSI TUIOCKOCTH M NPSAMOM B NPOCTPAHCTBE. YTOJI MEXAY HNPSAMBIMHU. YTOI MEXIY
MIPSIMOM M TNIOCKOCTBIO. ToYKa nepecedeHus nNpsiMOU U INTIOCKOCTH.

Pasznen: «BBegeHne B MaTeMaTHUYeCKHHA aHAJIU3»

1.

2.

IIpenen ¢pynkuuu B Touke. [lpeaen pynkuuum Ha 6eckoHeyHOCTH. OAHOCTOPOHHUE TPEAETIbI.
OrpaHn4eHHOCTbh (PYHKIIMU, UMEIOLIEH npeaer.

beckoneuHo Gonbmias U OGeCKOHEYHO Majast (PYHKIUH U CBA3b MEXIy HUMH. PaznoxkeHue
(GyHKIIMHM, UMEIOLEH Tpeiell, Ha MOCTOSHHYIO M OECKOHEUHYIO0 Malylo.

. |0 00 y
OcHoBHbBIC TEOPCMBI O IpeaAciax. PaCKpHTI/Ie HEOMPCACIICHHOCTCHU |:— un|—| HepBHI/I 3a-
o0

MeYaTeIbHbINA IPeIe.

UYucnossle nocnenoBarenbHocTu. Ilpenen mocnenoBarenbHocTH. CylllecTBOBaHUE TMpefelna
MOHOTOHHOM OI'paHHMYEHHOH MocieaoBaTesibHoCcTH. Yncno e. HatypanbHble morapumsl.
CpaBHeHHEe OECKOHEYHO MajbIX. DKBHBAJIEHTHbIE OECKOHEYHO Majble. 3aMeHa OEeCKOHEYHO
MaJIbIX SKBUBAJIEHTHBIMH IIPU BBIUYMCIIEHUN IIPEENIOB.

HenpepriBHOCTH GyHKIMH B TOUKe. TOUKH pa3pbiBa GYHKIUU U UX KJIaccUpUKaLuUs.
HenpepbiBHOCTH (yHKIIMM Ha oTpe3ke. CBOWCTBA HENMPEPHIBHBIX Ha OTpe3Ke (YHKIMIA: orpa-
HUYEHHOCTh, CYIIECTBOBAaHHWE HAMOOJBIIEr0 M HAMMEHbBIIEro 3HAYEHHH, CyIIeCTBOBAaHUE
IIPOMEKYTOUHBIX 3HAUEHUI.



Kputepun ouenkm (8 pamkax mexywet ammecmayuu)

Peznamenmom BPC kagedpwr «Bvicwias u npuxiaouas mamemamuxay npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku paspabomanul, ucxoos uz paszoenenus oOai-
7108: 5 OaNN08 34 0CB0EHUEe MeoPemULecKux 60npoco8 OUCYUNIUnbl, 5 6a1108 — 3a 8bINOJIHEHUE O0-
MAWHUX 3a0aHUl.

Kpurepnu o1ieHKH 0TBETOB HAa TeOpeTHYECKHE BONPOCHI:

— 5 0an10B BbICTaBJISIETCS CTYAEHTY, €CJIM OH M3JI0KHWI COJep)KaHUe Bompoca B o0beme, mpeay-
CMOTPEHHOM IIPOrPaMMOH, IPU 3TOM U3JI0KUJ MaTepHall IPaMOTHBIM SI3bIKOM, TOUHO HCIIOJIb3YS Ma-
TEMATUYECKYI0 TEPMUHOJIOTMIO U CUMBOJIMKY, B ONIPEAEIEHHON JOTMUYECKOM II0CIIE10BATEIbHOCTH;

— 4 6aJu1a BBICTABJISIIOTCS CTYAEHTY, €CJIM IIPU JOCTaTOYHO IOJHOM M I'PaMOTHOM OCBEIIEHHUH BO-
poca OH JOMYCTHII HeOOJIbIINE HETOYHOCTH, HE HCKAKAIOIINE MATEMaTHYECKOTO COJIEPIKaHuUs OTBE-
Ta;

— 3 0a/s1a BBICTABJAIOTCH CTYAEHTY IIPHU HEMOJHOM PACKPBITHH COAEpKaHMs BOIpoca (coaepxa-
HUE BOMPOCa U3NI0KEHO (pparMeHTapHO, HE BCET/a MOCIIe0BATEeIbHO), HO TTOKa3aHOo OO0IIee MOHUMa-
HUE BOMPOCA; JOMYIIECHBI OIIMOKH MPHU HCIOIb30BAHUH MaTEMaTHUYECKON TEPMUHOJIOTHH;

— 2 fajuia moJIy4yaeTr CTYAEHT, IIPOJEMOHCTPUPOBABIINNA OOpPHIBOUHBIE 3HAHUS U JIOMYCTHBIIMH
OLIMOKYU B OINPEAEICHUM MMOHATHI U ITPU UCII0JIb30BAHUN MAaTEMaTUYECKON TEPMUHOJIOTUU.

KOMILJIEKT 3AJIAHUI 1J151 KOHTPOJIbLHOM PABOTHI (PYBEKHBIA KOHTPO.Ib)

INEPBASA ATTECTALUA
BUJIET Nel
i * . 2 3 5 2
1. Haiitu npoussenenue marpun A*B, ecim: 4 _ B= .
5 —4)' 6 -7
3X +5X, + X =1,
2. Pemmth cucreMy MTMHEHHBIX ypaBHeHHI MeTogoM Kpamepa mim ["aycca: X, — 3%, — 9%, =8

2% + 2%, —3X%; =1.
3. HaiiTi KOHeI BEKTOpa G = {3;~1;2}, €CIIH €ero Hauano B Touxe M (L, —1;2).
4. VYOpocTUTH BbIpaKEHUE: (251 — 35)>< (a + 45).

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

BUJIET Ne2
3
1. Haiitn mpoussenenue matpunl A*B, ecrm: (2 -1 0 a-l3s
\-4 3 5)7 '
2 1

2. PemmTh cucTeMy JIMHEHHBIX ypaBHEeHUH MeTogoM Kpamepa mmu ["aycca:
2%, + 5X, +3X; =6,
X —3X, —9%; =8,
2%, + 4%, —3%;=9.
Haiitu Hauano BexTopa b = {512, 6}, eciu ero KoHen B Touke 4(217;8).
4. VYmupocTtuTte BhIpaXeHUE: (55 + 36)>< (25 — B)
5. Haiitu momans tpeyrosnibauka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUJIET Ne3
1. Haiitu npousBenenue matpuny A*B, eciu:



3 -2 0 -5
A=]1 6 —-1|,B| 3|
2 4 2 7

2. PemuTh cucTemy JIMHEHHBIX ypaBHEHUH MeTogoM Kpamepa mm ["aycca:

X, + X, + X3 =6,
X, + X, — X3 =10,
3X, + X, + 3%, =12.

3. HaiiTn Ha4ano BEKTOpa b = {5;10;— 2}, €CJIM €r0 KOHEIl B TOUKE A (2;7;8).
4. YupocTuTe BhIpaXKEHUE: (5+6)2 + (5—6)2,
5. Haiitu yron npu Bepiune B tpeyronsuuka ABC, eciu: A(5; =3; 4), B(7; 0; 7), C(6; —-3; -1)

BUWJIET Ne 4
1. Haiitu npowusBenenue matpuny A*B, eciu:

=3 ) )

2. Pemmth cucteMy MTMHEHHBIX ypaBHeHHI MeTogoM Kpamepa wim [aycca:

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

3. Haiitn xoHel BeKTOpa G = {1,-1;3}, €ClIM €ro Hayajo B Touke M(3;1;2).

4. YrOpocTuTe BHIpaKEHUE: (25 + 35)>< (5 + 25)
5. Haiitu 006éM mupamuast ABCD, eci:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BUJIET Ne5S
1. Haiitu npousBeaenue matpun A*B, eciu:
1 5 2 2 1 0
A= 2 0 3|,B=| 3 -1 -2
-3 11 4 5 3
2. Pemmth cuctemy nuHEHHBIX ypaBHeHUH MeTonoM Kpamepa unmn Iaycca:
2% — X, + X3 =4,
3X, + 2%, + 2%, =1,
X, — 2%y + Xy = 2.

3. HaiiTu koHel BekTOpa G = {5;-1,—2}, €ciu ero Hayano B Touke M (1;-13).
4. YrpocTuTe BHIpaKEHUE: (Zi - 3]) j+ (35 + E)- k
5. Haiitu miomans Tpeyroasauka ABC, ecnu: A(8; 6; —-3), B(2; 2; -1), C(8; 7; -3).

BUJIET Ne 6
1. Haiitu mpousBeaenue matpui A*B, ecru:
2 1
1 -1 1
A=|3 -3|,B= :
2 4 3
5 2

2. PemmTh cucTemy JIMHEHHBIX ypaBHeHUH MeTogoM Kpamepa wmm ["aycca:
3x, + 4%, —3%x; =4,
2% — X, + X3 =2,
X + X, —2X%; =0.

3. HaiiTn Ha4yano BEKTOpa b = {I;2;— 6}, €CJIM €r0 KOHEIl B TOUKe A (2;116).

5



4. VIpocTUTe BHIPaKEHHUE: (5 + B)X b+ (35 - E)x c.

. Haiiti 006&M mupamust ABCD, ecnu: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).

BUWJIET Ne7
. Haiitu mpoussenenue marpun A*B, ecnu:
1 -3
-5 1
A=|2 2 |,B= .
0 4
3 1

. Pemmnts cucremy nuHeHbIX ypaBHeHUN MeTo10oM Kpamepa wnm ["aycca:

X, + 2%, + X5 =8,
2% — %, + X3 =3,
2% +3X, — X3 =5.

3. Haiitu xoHen BeKTOpa G = {4;1,— 2}, €CIIM €ro Hayauo B Touke M(L;,-1;-2).

4. VYnpocTute BbIpaKEHUE: (25 + B)x (5 — 25)

Haiitu mtomazns tpeyronsuuka ABC, ecmu: A(6; 9; —13), B(9; 10; -11), C(3; 5; -7)



BUJIET Ne 8
1. Haiitu npousBeaenue matpun A*B, ecru:

3 8 6 3 -1 3
A= , B= .
-1 0 1 2 45

2. Pemmth cucTemy JIMHEWHBIX ypaBHEeHUH MetoaoM Kpamepa wimm [Maycca:
2% —4X, +3%; =1,
X, — 2%, + 4%, =3,
33X — X, + 9% =2.

3. Haiiti Ha4aI0 BEKTOPA b ={5;3;— 6}, €CIIM €r0 KOHEI B TOUKE A (2;4;8).

4. YrpocTuTe BhIpaXKeHUE: (55 — E)x (36 + 5)
5. Haiitu miommaas Tpeyronbunuka ABC, ecnu: A(4; 3; -2), B(5; 5; -6), C(7; 2; -6)

BUJIET Ne 9
1. Haiitn npousBenenue matpui; A*B, eciu:
-2 11 2 3
A= 0 2 0,B=|4 -1|
3 -1 2 0 5
2. Pemmth cucTemy JIMHEWHBIX ypaBHeHUH MeTonoM Kpamepa nmu [Maycca:
{2)(1 + X, +3%;=3
&+@+&—
2% —3X, + X3 =
3. HaiiTn KoHel BeKTOpa G = {-5;1;2}, €CJIM €ro Hayauo B Touke M(-1,-1,2).
4. VYOpocTuTe BBIpaKEHUE: 2|( jx k)+3 j( i X k)+ 3k( i x J)
5. Haiitu miomanas Tpeyroasauka ABC, ecnn:A(3; 3; 3), B(6; 3; —3), C(5; -3; 0).
BUWJIET Ne 10
1. Haiitu npousBenenue matpun A*B, ecnu:
5 4 =2 -3
A=|1 =2 0|,B=| 4|
3 -5 7 5

2. Pemmuts cuctemy nMHEHHBIX ypaBHEeHHH MeTogoM Kpamepa miu ["aycca:
{3x1 — 4%, + 3%, =1,
X —3X, +2X; =0,
2%, +6X, +2X; =3.
HaiiTi Ha4ano BeKTOpa b = {2;12;—1}, €CJIM €T0 KOHEL B TOYKE A (2;4;8).
Yrpocture BeIpakeHue: (26_1 + B)X (5 - 55)

5. Haiiti 066éM iupamuabl ABCD,ecnu: A(8; 4; -5), B(8; 7; -3), C(8; 6; —3), D(3; 3; 1).
BWIET Nell
1. Haiitu npousBenenue Matpuny A*B, eciu:

A5 2 )

2. Pemmts cuctemy MMHENHHBIX ypaBHEHHI MeTogoM Kpamepa miu [aycca:
3X, 45X, + 7%, =1,
X —3X, —9X%; =8,
2% + 2%, — 3%, =1.

3. Haiitu KoHell BeKTOpa G = {3;—1;2}, €Clli €ro Hauajo B Touke M (1; -1 2).



4.  VYOpocTUTH BBIpaKEHUE! (2& - 35)>< (a + 45).

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

BUJIET Ne12
1. Haiitu npowusBenenue matpuny A*B, eciu:
1 3
2 -1 0
A= 4 3 5,B=3 -2 |
2 1

2. PemuTh cucTemy JIMHEHHBIX ypaBHEeHUH MeTogoM Kpamepa i ["aycca:
2X, 45X, + 3%, =6,
X, —3X, —9%; =8,
2% + 4%, —3%;=09.
3. Haiitu Havano BexTopa b = {512, 6}, €ciu ero KoHern B Touke 4(2,17;8).
4. VYrupocTtuTe BhIpaXeHUE: (55 + 36)>< (25 — B)
5. Haiitu mommans tpeyronsuuka ABC, ecu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUJIET Ne13

1. Haiitu npousBeaenue matpuin A*B, eciu:

3 -2 0 -5
A=|1 6 -1|,B| 3|
2 4 2 7
2. PemmnTh cucTeMy JIMHEHHBIX ypaBHeHUH MeTogoM Kpamepa wimm ["aycca:
X, + X, + X3 =6,
X, + X, — X3 =10,
3X, + X, + 3%, =12.

3. HaiiTn Ha4ano BeKTOpa b = {5;10;— 2}, €CIIM €r0 KOHEIl B TOUKE A (2;7;8).

4. YrpocTuTe BhIpaKEHHE: (5+B)2 + (5—5)2.

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

1. Haiitu npousBenenue marpui A*B, ecnu:

s el )

2. PemmTh cucTeMy JIMHEHHBIX ypaBHEeHUH MeTooM Kpamepa wimm ["aycca:

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

3. Haiitn xoHel BeKkTOpa G = {1,-1;3}, €CIIM €ro Hayajuo B Touke M(3;1;2).

4. YrpocTuTe BEIpaKEHUE: (25 + 35)>< (5 + 25)
5. Haitti 006éM mupamuast ABCD, ecm:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BUWJIET Ne 15
1. Haiitu npousBenenue marpun; A*B, ecnu:
15 2 2 1 0
A= 2 0 3|,B=| 3 -1 -2
-3 11 4 5 -3

2. PemmTh cucTeMy JIMHEHHBIX ypaBHEeHUH MetoaoMm Kpamepa wim Taycca:



2% — X, + X3 =4,
3X, + 2%, + 2%, =1,
X, — 2%y + Xy = 2.
Haiitn koHel BekTopa g = {5;-1;,— 2}, €Clli ero Hayajo B Touke M(1;-1;3).

4. YupocTuTe BhIpaXEHUE: (Zi - 3]) ] + (35 + E)- k

5. Haiitu mnomans tpeyronsanka ABC, ecnu: A(8; 6; —3), B(2; 2; -1), C(8; 7; -3).
BUJIET Nelé

. Haiitn npousseaenue matpun A*B, eciu:

2 1

1 11
A=3 3|, B= .
(2 4 3}

5 2

. Pemmts cucremy nuHeHbIX ypaBHeHUH MeTo0M Kpamepa wnu ["aycca:

3%, +4X, —3%; =4,
2% — X, + X3 =2,
X + X, —2X%; =0.
HaiiTi Hayasio BeKTOpa b = {1;2;- 6}, €CJIM €0 KOHELl B TOYKE A (2;116)-

4. Yupocrute Bhpaxenne: (a+b)xb+(3a—c)xc

. Haiiti 006&M mupamust ABCD, eciu: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).

BUWJIET Ne 17
. Haiitm mpoussenenune marpun A*B, ecnu:
1 -3
-5 1
A={2 2 |,B= :
0 4
3 1

. Pemmnts cucremy nuHeHbIX ypaBHeHUN MeTo oM Kpamepa wnm ["aycca:

X, + 2%, + %3 =8,
2% — X, + X3 =3,
2% + 3%, — X3 =5.

3. Haiitu xoHel BeKTOpa G = {4;1;,— 2}, €CllM €ro Hayajo B Touke M (1, -1;-2).

4. VYrpocTuTte BhIpaKEHUE: (25 + B)x (6 — 25)

Haiitu mtomazns tpeyronsuuka ABC, ecnu: A(6; 9; —13), B(9; 10; -11), C(3; 5; -7)
BUWJIET Ne 18
. Haiitu npoussenenue marpun A*B, ecnu:

3 8 6 3 -1 3
A= , B= .
-1 0 1 2 45

. PemmTh cucteMy nuHelWHbIX ypaBHeHH MetoaoM Kpamepa mnu ["aycca:

2% — 4%, + 3%, =1,

X, — 2%, +4X; =3,

3X, — X, +5%; = 2.

. HaiiT Ha4ano BeKTOpa b = {5;3; - 6}, €CJIM €T0 KOHEL B TOUKE A (2;4;8).

. YrpocTute BbIpaKeHHE: (55 — E)x (36 + 5)

. Haiitu mommaas tpeyronbanka ABC, ecnu: A(4; 3;-2), B(5; 5; -6), C(7; 2; -6)



BUJIET Ne19
. Haiitn npoussenaenue matpun A*B, ecru:

-2 11 2 3
A= 0 2 0,B={4 -1|
3 -1 2 0 5

. Pemmnts cucremy nuHeHbIX ypaBHEHUN MeTooM Kpamepa wnu ['aycca:

2% 4 X, + 3% =3,
X+ X, + X5 =4,
2% —3X%, + X3 =1.
. Haiitu xonen BexTopa g = {-5;1;2}, €ciu ero Hadajo B Touke M(-1-1;2).

4. Vnpocrute eipaxcenue: 2i(jxk J+3j(ixk )+ 3k(ix j)
5. Haiitu miomans tpeyronsuuka ABC, ecnmu:A(3; 3; 3), B(6; 3; —-3), C(5; -3; 0).

BUJIET Ne 20
. Haiitu npousseaenue matpun A*B, eciu:
5 4 -2 -3
A=|1 =2 0,B=| 4|
3 -5 7 5

. Pemmnts cuctemy nmHelHbpIX ypaBHeHU MeTonoM Kpamepa win ["aycca:
3% — 4%, + 3% =1,

X, —3X, +2X; =0,
2% + 6%, +2X; =3.

3. HaiiTu Hauano BexTOpa b = {2;12;—1}, €CIIM €0 KOHEL B TOYKE A (2;4;8).

. YIIPOCTUTE BBIPa)KCHUE: (25+5)x (5—55)
. Haiiti 006&M nupamusr ABCD,eciu: A(8; 4; -5), B(8; 7; —3), C(8; 6; -3), D(3; 3; 1).

BTOPASA ATTECTALIUSA
BUJIET 1
. Jansl Touku 4, B u C. Haiitu: a) obiee ypaBHeHHE IPSIMOil AB; 6) ypaBHEHHUE MIPSIMOii, TPOXO-

nsielt yepes Touky C napauienbHoO NpsiMoi AB; ¢) ypaBHEHHE NPSAMO, TPOXOIAIIEH Yepe3 TOUKY
C nepneHuKyIspHO NnpsiMoit AB
A(-1; 3), B(2; 5), C(5; 1).

. IIpuBecTy K KAHOHMYECKOMY BUJly YPAaBHEHUE KPUBOM U IIOCTPOUTH €€:

5x% +9y% —30x +18y +9=0.
CocTaBUTH YpaBHCHHE INIOCKOCTH, HpOXO,Z[SIH.[CfI qgepe3 TpU 3aJaHHBIC TOUYKU
M,(-2;0; -1), M, (L - 2; 3), M;(4;,-1; 2;).

. Haiitu ipenensi:

2 5 3 ) . tg5x . x—8)\" x—1-1
) [im XX+ 2 56) i XA H X ) lim ;2) lim ;) lim~—————.
IXLrD 2x? +5x+2 lem5x4+9x2—7 x>0 77X x>\ X —9 x>2 X —2
BUJIET 2

CocTraBuTh ypaBHEHHE MPSAMOM, IPOXOIAIIEH Yepe3 TOUKY NEPECEUECHUS] MIPSIMBIX:
x+2y+3=0, 2x+3y +4=0 u napawrensHoii mpsamoit Sx +8y =0.

. Haiitu koopauHaTh! IEHTpa U paAnyC OKPYKHOCTH U ITIOCTPOUTH €€:

x2+y2+6y—7=0_
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CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 TpU 3aJJaHHbIE TOUKU

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

. Haiitu npesienst: a) [im 24X+3 6)[im 2¢ +4x+3 gy o Vil-x-2.p i SIN4X .

o3 X2 =9 X 3x +9x-12 x=>7 7 —X x—>0 {g2X
zl)nm[“gj :
x>\ X+ 7
BWIET 3

1. Jansi Touku 4, B u C. Haiitu: a) obmee ypaBHeHue npsiMoit AB,

0) ypaBHEHHUE MPSIMOMA, MpoxoasmIe yepe3 Touky C napauie’abHo MpsaMoi AB

A(8; -10), B(4; -4), C(0; 7).

2. IlpuBecTy K KAHOHUYECKOMY BUIY YPAaBHEHUE KPUBOM U IIOCTPOUTS €€:
16x* —9y? —64x —18y +199 = 0.

CocTaBuTh ypaBHEHHE IJIOCKOCTH, POXOJAILEH yepe3 TpU 3aJaHHble TOUKU

M, (3-12), M, (4;-1-1), M;(2,0;2).

. Haiitu npenens: a)|imM 0) lim 4x> +5x—3
x>4 X2 —16 xaw3x +Ox—12

X
. sin6X . o X=1) . .. AXx+1-2
B) Ilm—ar)llm( j ;€) limYX>2——— <.
x—0 3X x—o\ X 4 3 x—3
BUJIET 4
CoctaBuTh ypaBHEHHE MPSIMOH, TPOXOASIIEH Yepe3 JaHHYIO0 TOUKY, NEPIECHANKYISIPHO TaHHOU
npsmoit: N(-2,-3), 2x—y +3=0.

. HaiiTu xoopauHaThI IEHTpa U PaauyC OKPYKHOCTU U IIOCTPOUTH €€:

x*+y® —8x+6y=0.
CocTaBUThH YpaBHCHHE INIOCKOCTH, HpOXOI[SIH.[CfI qgepe3 TpU 3aJaHHBIC TOUYKU
M,(-2;0; -1), M, (L - 2; 3), M;(4;,-1; 2;)

—3x+2 . A+ 43— X+1
. Hatitu mpenensl: a —,6 _— lim X
e )lem x—6 )IXI_':D 3x% +9x° +3 x_m(x_7)
sin4x J
nlim ) fim X =8
x>0 tg2X -2 x*—4

BWJIET 5
. Jlanbr Touku 4, B u C. Haiitu: a) oOuiee ypaBHeHUEe NpIMoi AB; 6) ypaBHEHUE MPSMOH, TPOXO-

asmieit yepes Touky C mapaieibHO PpsMOoii AB; ) ypaBHEHHUE TPSIMOIA, TPOXOISIIEH Yepe3 TOUKY
C neprnienaukyispro npsmoit AB.  A(5; 10), B(3; 9), C(-11, 4).
. IIpuBecTy Kk KAHOHMYECKOMY BHUJly YPAaBHEHUE KPUBOU U IIOCTPOUTH €€:
-4y —-6x+29=0
CocTaBUTh ypaBHEHHE IIJIOCKOCTH, IPOXOAAIIEHN Uepe3 TPU 3aJJaHHbIE TOUKU
M,(-4;2;1), M,(-L 0; —=3), M,;(2; L, -2).

2x -1
. Hauitm npenensr: a)||mw,6)| M‘ B)|Im( j ;

X2 X x—2 X—>00 3x* + 9x x—o\ 2X + 3
10x \/15 -3
r) lim o) i lim :
x>0 5IN5x " x-6 36

11



BUJIET 6
Jausl Touku 4, B u C. Haiit: a) oOliee ypaBHeHHE PpIMOii AB; 6) ypaBHEHHE MPSIMOiA, IPOXO0-

nsmiei yepes Touky C napajiielibHO PsSMOi AB; ) ypaBHEHHE MPAMOM, TPOXOIAIICH Yepe3 TOUKY
C nepneHuKyJIspHO NpsiMoi AB.

A(-2;-7),B(3; 0), C (2; 2).
[IpuBecTH kK KAHOHUYECKOMY BUJY YPAaBHEHUE KPUBOW U IOCTPOUTH €€:

16x* —9y? —64x —54y —161=0
CocTaBUTh YpaBHCHHE IILIOCKOCTH, HpOXOI[fIH_[eﬁ 4epe3 TpU 3aJaHHBIC TOYKHU
M, (5;1; 0), M, (0; 4, —3), M, (L, 4; -1).

-3x+2 . AX° +4x° —x x+1Y)
Haiitu npenensr: a)llmi6 ; 0) |X|_|:D PERTEITY B) !<—>°°(x =
sin4x . VX+7-3 3
r)lim ;) lim
x—0 thX x>2 ¥ 4

BUJIET 7
CocraBuTh 00111€€ ypaBHEHUE NPSAMOIL, IPOXOIA-1IeH Yepe3 1Be TOUKU U IPUBECTHU €r0 K BUIY C

YITIOBBIM K03 duImenTom: 4(— 2;—3) u B(-5;4)

[puBecTH K KAHOHUYECKOMY BHY YPaBHEHHE SJUTUIICA U TOCTPOUTD €T0:
4x® +9y* +32x-54y+109=0.

CocraBuTh ypaBHEHHUE TIOCKOCTH, IPOXO/IANIEH YePe3 TPH 3a1aHHBIE TOUKH

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

+ 2
Haiitu npenensr: a)||mx+—7X8 6)|imw; )| (3x j :
xo1 X7 —2x+1 s 3X* +8x% —12x x—o\ 3x—1

sin 6X [9_x -2
) lim ye) lim———.
x—0 tgz x-5  x2 25

BUJIET 8
CocTaBUTH YPpaBHCHUC HpHMOﬁ, npoxoz[;nueﬁ YCpe3 TOUKY HEPCCCUCHUS IPAMBIX:

x+2y+3=0, 2x+3y + 4=0 ¥ napamienbHoi npsamon 3x—5y=0.

[TpuBeCcTH K KAHOHUYECKOMY BHy YPaBHEHHE MMIEPOOIIBI M IIOCTPOUTH €€: x° — y? —4y =0.
CocTaBUTh YpaBHEHHE MJIOCKOCTH, MMPOXOAAIIEH uepe3 Tpu 3aJaHHbIe TOUKU

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

! 2 \/3x+ -4
HaHTHHpeHeJ’IBI a)l X +2X — 36)|im5x +7X +5

e -  ".B
x—>3X +5x+6 X—>o0 X3+8X4—2.X XHS X _16

3 2x
lim| 1+ 10x
)H”( x—2j A IXILTgsm5x
BUJIET 9

Hansl Touku A, B u C. Haiitu: a) obuiee ypaBHeHHE PsiMoi AB; 6) ypaBHEHUE TIPSMOH, TPOXO0-

nsieit yepes Touky C napasuienbHO NpsiMoi AB; ¢) ypaBHEHHE NPSAMOM, MPOXOJISIIEH Yepe3 TOUKY
C nepneHuKyIspHO NpsiMoi AB.

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

12



2
4x" +36y% +72y—16x—-92=0
CocTaBUThH YpaBHCHHE IILIOCKOCTH, HpOXOI[fIH.[CfI 4epe3 TpU 3aJaHHBIC TOYKHU

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

y . 2x2-9x+10 . 8 —9x° +x?
. Haiitu npenenst: a A b ¢ _—
P )IXIED x° -8 )lem 3x* +9x
X
lim X3 -1 ||m X+7 ! lim sin7x
Rt \/x+3—2’r)H°° X 9 oX
BWIET 10

CocraBuTh 001I€€ YpaBHEHHE TIPSAMOI, IPOXOISAIIEH Yepe3 ABE TOUKH, IIPUBECTH €0 K BULY
ypaBHEHUsl B oTpe3Kax: 4(3;—3) u B(-2;4).
. HpI/IBeCTI/I K KaHOHUYCCKOMY BUY YPABHCHHUC KpHBOﬁ H IIOCTPOUTH eé:
5x% +9y? —30x +18y + 9=0.
CocraBuUTh YpaBHCHHE IIJIOCKOCTH, HpOXOZI?IIIICﬁ 4gepe3 TpU 3aJaHHBIC TOYKU
M,(3-12), M, (4,-1-1), M;(2,0;2).

x*—x—-30 . 8x>+4x*-3

© lim

o Bx* +8x% —12x

3
11X : 7Y 3x+4-4
p) lim — ;oliml-—1| ;e liM—F——.
x>0 SN 6X ~ 7 x—o0 X x>4  x°-16
BUWJIET 11
. Jansl Touku 4, B u C. Haiitu: a) obiee ypaBHeHHE IPSIMOil AB; 6) ypaBHEHHUE MIPSIMOii, TPOXO-
nsel uepes Touky C napamienbHo NpsMoit AB; 6) ypaBHEHHE NPSIMOI, TPOXOAIIEH Yepe3 TOUKY

Berumcnuts npegenst: a) |jm———
im=e 125

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

. IIpuBecTy K KAHOHMYECKOMY BHUly YPAaBHEHUE KPUBOM U IIOCTPOUTH €€:

5x% +9y? —30x +18y +9=0.
CocTaBuTh YpaBHCHHE INIOCKOCTH, HpOXOI[SIH.[CfI qepe3 TpU 3aJaHHBIC TOUYKU
M,(-2;0; -1), M, (L - 2; 3), M;(4,-1; 2;).

im X2 +3X + 2 Iim3x5+4x3+x
. Haiitu npenensr: a) x->-2 2x* + 5x +2,6) o 5X' +9x* -7
. tg5x
lim—— X
. (x-8 : x-1-1
6) 0 TX ) Im(—) se) hm——.
xoo| X—9 xX—2 X—2
BUJIET 12

CocTaBuTh ypaBHEHUE TPAMOM, POXOISAIIEH Yepe3 TOUKY IEPECEUSHUS IPAMBIX:
x+2y+3=0, 2x+3y +4=0 u napawrensHoii mpsamoit S5x +8y =0.

. HaliTu KoOpIMHATHI LIEHTPA U PaANYC OKPYKHOCTH U TOCTPOUTH €€:

x> +y*+6y-7=0
CocTaBUTh ypaBHEHHE MIJIOCKOCTH, POXOAAIIEHN Uepe3 TPU 3aJaHHbIE TOUKU

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

13



—4x+3.5 2x% + 4% + 3 . N11-x-2
. Haiitu penensr: a X —4X+9o X +AXHTS 5y lim
’ : lem x* =9 )IHD 3 +9x-12° ) x>7 [ —X

BUJIET 13
. Jlanbl Touku 4, B u C. Halitu: @) obmiee ypaBHeHHE TIpsiMoid AB;

0) ypaBHEHHUE MPSIMOMA, MPoXoasAiIe yepe3 Touky C napauie’abHoO MpsaMoi AB
A(8; -10), B(4; —4), C(0; 7).
. IIpuBectu Kk KAHOHUYECKOMY BUY YPaBHEHUE KPUBOW U MIOCTPOUTH €€:
16x* —9y* —64x —18y +199 =0.
3. CocTaBuTh ypaBHEHHE IJIOCKOCTH, POXOJAILEH Yyepe3 TpU 3aJaHHble TOUKU

M,(3;-12), M, (4,-1-1), M;(2,0;2).

2 2
4. Haiitu nipesiensl: a) Iimw; 6) lim 4X"+5x=3
X—4 16

X% — x»oo3x5+9x—12'

_sinéx .. (x-1)" .. Jx+1-2
B) lim ) lim| ——=

;e) lim
X 4+ X—3 X—

x>0 3X X—>0

BUJIET 14
CocTaBuThb YpaBHCHHC HpHMOﬁ, npoxom[meﬁ 4UCpe3 JaHHYIO TOYKY, ICPIICHAUKYIISIPHO ﬂaHHOﬁ

npamoit: N(-2,-3), 2x—y +3=0.

. HaiiTu xooparHaAThI IEHTpa U PaauyC OKPYKHOCTU U IIOCTPOUTH €€:
x*+y*-8x+6y=0.

CocraBuUTh YpaBHCHHE IIJIOCKOCTH, HpOXOZISIIIIGfI 4gepe3 TpU 3aJaHHBIC TOYKU

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

. Hawtu npenensr:

Ilm—X2_3X+2 4X5+4X3—x
a) X2 2x* —x—6. 6)IxLloo“3x +9%x% +3 JB) [ X+1 r)| SII’]4X
lim —— x50 t 2
x>\ X — 7 g X
. AJX+7—3
limX2r->2 =92
1) xl—r>T21 X2 —4
BUJIET 15

Hansl Touku A, B u C. Haittu: a) obiiee ypaBHeHHE TIpsiMoil AB; 6) ypaBHEHHE TIPSIMOM, MPOXO-
nsielt yepes Touky C napajuienbHO NpsMol AB; ) ypaBHEHHE PSIMOi, TPOXOASIIEH Yepe3 TOUKY
C nepneHuKyIsSpHO NpsiMoi A5,
A(5; 10), B(3; 9), C(-11; 4).

. IlpuBecTu K KAHOHMYECKOMY By YpaBHEHHE KPUBOM U MOCTPOUTH €€:

2_4y-6x+29=0
CocTaBUTh ypaBHEHHE MJIOCKOCTH, MPOXOASILEH Yepe3 TpU 3aJaHHbIE TOUKH
M,(-4,2;1), M, (-1, 0; -3), M,(2, L, - 2).

2X° + X — 10. 6y 8x' —9x” +1 2x
. Hauitu npenensr: a —_ 282 92 T2 B) . 2x—1\";
perenst ) lim =S 5 >L'£13 Ferox tim( 21

r) lim ;e) lim VI5=x =3

x—0 sin 5X ' HG x? —36
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BUJIET 16
Hansl Touku A, B u C. Haiitu: a) obuiee ypaBHeHHE TIpsiMoi AB; 6) ypaBHEHHE TIPSIMOM, MPOXO-

Jsiel yepes Touky C napajuienbHO NpsMoN AB; ) ypaBHEHHE IPSAMOiL, TPOXOASIIEH Yepe3 TOUKY
C nepneHuKyJIspHO NpsiMoi AB.
A(=2;-7), B(3; 0), C (2; 2).
[IpuBecTH K KAHOHMYECKOMY BHJly YPaBHEHHE KPUBOU U IIOCTPOUTH €€:
16x% —9y? —64x —54y —161=0
CocTaBuTh ypaBHEHHE IJIOCKOCTH, POXOJAILEH yepe3 TpU 3aJaHHble TOUKU
M, (5;1; 0), M, (0; 4, —3), M, (% 4; -1).

- (x+1Y"
Haiitu npenenst: a)|[jm —3x+2, :0)lim w B)llm(—J ;

o2 2X 2—x—6 X 3X +9x% +3 x| X —
. Sin4x . AX+T 3
nlim 3 1) lim —
x—0 tg2x x>2 X —4

BUWJIET 17
CocTaBuTh 0611_[66 YpaBHCHHC HpHMOﬁ, npoxozm-meﬁ qepe3 ABC TOUKU U IIPUBECTU €TI0 K BUY C

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

[IpuBECTH K KAHOHUYECKOMY BHly YPABHEHHE DILIMIICA U IOCTPOUTH ETO:
4x® +9y% +32x—54y+109=0.

CoCTaBUTh ypaBHEHHE ILIOCKOCTH, IPOXOAANIEH Yepe3 TP 3aJaHHbIE TOUKH

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

Haiitu npenensr: a) -
I!m x? —2x+1

Sin 6 l9_v —
)Im ')im 92 X 2.
x—0 tgz -5 X°_25

3x+2j2x_

X2 +7x-8 ] 5x* +4x% +3 lim
Olim S w0 g

'ID 3x* +8x%-12x X

BUWJIET 18
CocTaBUTH YpaBHCHHC HpHMOﬁ, HpOXOI[fIH.ICfI YCpe3 TOUKY NEPCCCUCHUS IPAMBIX:

x+2y+3=0, 2x+ 3y +4=0 u napajaaeabHoi npsamon 3x-5y =0.

[IpuUBECTH K KAHOHUYECKOMY BHJy YPaBHEHHE TUNEPOOIIBI M TTOCTPOUTH €&: x° —y° —4y =0,
CocTaBuTh ypaBHEHHE IIIOCKOCTH, IPOXOAILEH yepe3 TpU 3aJaHHbIe TOUKU

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

5x* +7x2+5 i YOX+1-4

Haiitu npenenst: a) w o) lim————": B) lim ,
Ierq X2 +5x+6 IXIEQ x® +8x* — 2x o5 x2—16

3 2x
lim| 1+ 10x
r)“"i X—Zj ) IXILTf}5|n5x

BUJIET 19
Jaubl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHE IPSAMOit AB; 6) ypaBHEHHE IPSIMOM, TIPOXO-

nsieit uepes Touky C napamienbHo npsimoit AB. .A(1; —1), B(3; -2), C(9; 7).
[TpuBecTH K KAHOHMYECKOMY BHly YPAaBHEHHE KPUBOU U MIOCTPOUTH €E:
2
4x" +36y% +72y—16x—-92=0

CocTaBUTH YpaBHCHHEC INIOCKOCTH, HpOXO,[[SIH.ICfI 4Cpe3 TpU 3aJaHHBIC TOUYKU

15



M,(4,15-1), M,(0;,-2; 1), M,(-3; L, 0).

y . 2x2—9x+10 . 8x" —9x® +x?
4, Haiitu npenensr: a A b ¢ _—
P )IXIED x° -8 )lem 3x* +9x
X
lim x3 -1 lim X+7)7 im sin 7x
B)X—>1 lx+3_2’r)x—>00 X 1e) X—0 5X
BUJIET 20

1. CocraBuTh 001IeE ypaBHEHHE MPSIMOH, MPOXOASIICH Yepe3 ABE TOUKH, IPHUBECTH €T0 K BUILY
ypaBHeHus B OTpe3kax: A(3;—3) u B(-2;4).
2. IlpuBecTH K KAHOHUYECKOMY BHly YpaBHEHHE KPUBOU U MOCTPOUTH €€:
5x% +9y? —30x +18y +9=0.
3. CocraBuTh ypaBHEHHUE IJIOCKOCTH, IPOXOSIIECH Yepe3 TPH 3aJaHHbIE TOUKU

M,(3-12), M, (4,-1-1), M;(2,0;2).

2 5 3
. X*—x-30 . 8x° +4x°> -3
4. BbBIYACINTG IIPEIEIHL; a M——=-—:6 m ;
P ) !(L_5 x* +125 ) IXLOO 5x* +8x% —12x

11X 7 3x+4-4
lim—.pliml 1-=| :¢) lim—— ",
2 x=0 SIn 6X’r)x—>oo X > ) >4 x? —16

Kpurtepuu onieHKH nHCbMEHHOI KOHTPOJIbHOM PadoThI (6 pamkax pybedicHol ammecmayuu)

Pecnamenmom BPC kagedpovl «Bvicuias u npuxkiaonas mamemamuxay npeoycmompeno 25
bannos 3a 6vlnoiHeHue pyoOexdCcHol KOHmMpoabHOU pabomsl. Kagcooe 3adanue, éxodsujee 6 Kow-
MPONLHYIO, OYeHUuBaemcs npenooasamenem OnpeoeleHHbIM KOIuvecmeom oannos. Mmozoswiil 6ann
3a KOHMPONBLHYIO PAOOMY NOAYUAEMCA CYMMUPOBAHUEM DALI08 3A 8Ce 3A0AHUSL.

Kpurepuii oieHKH 0HOT0 3aJaHUS:

— 00yJaromuiics MPaBMIILHO PEIWII 33Jaqy; I[P STOM JOTHYHO, TIOCIEI0BATEIBHO W apTyMEHTHPO-
BaHHO U3JI0XKHJI pEIIeHUE 33]]a9l — MAaKCUMaJIbHOE KOJTMYECTBO OAJUIOB;

- 06y‘~IaI-OHlI/II\/'IC$I B OCHOBHOM IIPAaBUJIbHO pCHIWI 3adaqy, JOIIYCTUB IIPHU 3TOM HE3HAUUTCIIbHBIC HC-
TOYHOCTHU U TorpentHocTH — 80% OT MaKCUMaIbHOTO KOJIMYECTBa 0aJlioB;

— oOydaromuiics He MOJHOCTBIO pelIui 3afady, Ho He MeHee 50%, JOMycTUB MPH 3TOM He OoJee
oIlHOM Tpy0oit omnoku — 60% 0T MaKCUMAaTbHOTO KOJMYECTBA OAIJIOB;

— oO0yyarouuiicst mpuBeNl HETOIHOE pellleHne 3a1a4n (cTeneHpb moaHoTe — oT 30% mo 50%), nomy-
CTHB TIPU ITOM 3HAYUTENbHBIC HeoueThl — 40% OT MaKCHMAalbHOTO KOJMYECTBA OAIJIOB;

— oOyuaromuiicst mpusen He 6osnee 30% pemieHus 3aJauu, JOMYCTUB MPU STOM IpyOble OIIMOKU U
Hengo4deThl — 20% 0T MaKCUMAaJIbHOT'O KOJIMYECTBA OaJlIOB;

— oOy4Jaronuiicss He MPUCTYIWI K PEIICHHTO 3a1a4u — () OayioB.
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IK3AMEHAIIMOHHBIE BUJIETHI

Bbuaer Ne 1

1. Onpenenurenu U UX CBOWCTBA.

2. YMHOXXHTb MaTpUIly Ha MaTpHILy: -1 4 2 -5 4
| -—21) 1 —1-2

3. Nansl koopaunatel Touek: A(—3; —5;2), B(4;,-2; — 4),C(6; —1,-2).

-> - - -
Haritu AB- AC, ABx AC.

4. Jlansl Touku Ha miockoctd: D(—1,6), K(—3;—2). CocraButs 0bmiee ypaBHeHHE NPIMOIA, TTPO-
XOZALIEH Yepe3 3TU TOUKH, IPUBECTU €r0 K BUIY B «OTPE3Kax» U HOCTPOUTH MPSIMYIO.

5. Haiitn obnacts onpenenenus GyHKUMA y = _| 5x+1 .
2x—4

6. CocraBuTh ypaBHEHHE IUIOCKOCTH, IPOXOJISAIICH dYepe3 TPH  3aJaHHBIE  TOYKH
M;(3-12), M, (4,-1-1), M;(2;0;2) ¥ mOCTPOUTH ITY IIOCKOCTb.

. oy s X —Ax+2 . 22X —4AX—6
7. Haiitu npeznensl: a) |Imﬁ’6) ||rrl]m'

Buier Ne 2
1. Pemenue cucrem JIMHENHHBIX ypaBHEHUI MeTogoM Kpamepa

2
2. YMHOXHTH MaTpPHILy HA MaTPUILY: (2 -3 -2 ) -1

-3
3. Jlansl koopauHathel Touek A(6;—3;1), B(—3;2;2), C(-3;4;5). Haiitu yron ABC, momans AABC.
4. lano ypaBHeHue npsaMoit 2X +3y +4 =0. CocTaBuTh ypaBHEHHUE NPSAMOM, IMPOXOIAIIEH Yepes3
Touky M (2;1), mapannenbHO JAHHON NPSAMOI U MOCTPOUTH 3TU HPSMBIE.

5. HaiiT 001macTb onpezeneHust QyHKIHH y — log,,, [X__l) .
+2

6. Hanmucath ypaBHEHHE TIIOCKOCTH, MPOXOJIAIICH Yepe3 Hadaio KOOPJAMHAT U Yepe3 TOUKU
A(-5;7;3) u B(2;—9;—4) u mOCTpOUTH ATy MIOCKOCTb.

7. Halitu npezienst: @) |im V4X2—3 -3 6) Iim X —4x*
x—3 X< —9 X —> 00 8X4+3X
Buner Ne 3

1. Matpuuibl u neiictBus Hax HUMU. OOpaTHas MaTpHUIIa.

2 -3 2
2. YMHOXXUTb MaTpUIly Ha MaTpHILY: ( ) J( . j

O T T AN T A2
3. Yopoctuts Beipaxkenue: (21— j)- j+(j—2k)-k+(i—3k)“.
4. Jlanbl Touku Ha muiockocTu: A(-3; 2), B(—1; 5). CocrtaBuTth 00I11ee ypaBHEHHE MPSIMOUN, TPOXO-
JS1Iel yepe3 3TH TOUKH, IPUBECTH €r0 K BUAY C YITIOBBIM KO (ULIMEHTOM U IOCTPOUTD MPSAMYIO.

5. Haiftu obnacTh onpenenenus pyHKIUu y = 2x -1,
x+3

6. HanmcaTh ypaBHEHME TIIOCKOCTH, MPOXo el yepes3 Touky A(1;-2;-5) nepnenankynsipHO BEKTO-
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py MN, ecmu M (-14;-7) u N(2;-3;6).

5 3
7. Haiitn npefiensr: — a) iy 2x* +9x+4; §) lim 2x°> —4x” +13
H4 x? —x —20 %w 3x° +7x* =5

Buaer Ne 4

1. Pemenue cuctem JIMHEHHBIX YpaBHEHUI MeTO10M ["aycca u cpecTBaMU MaTpUYHOIO MCUUCIICHUS
2

2. YMHOXHTbH MaTpPUILy Ha MaTpully: | —3 ( 2 -5 -1 )

-2
3. Manbl Touku ¢ koopaunatamu A(2;—-1;3), B(4;3;—4), C(-3;2;—1), D(2;5;0) . HaiiTu rutomass Tpe-
yromsarka ABC | 06bém mupamuasr ABCD.
4. IlpencraBuTh ob1Iee ypaBHEHHE MPsiMOil 2X —3y —5 =0 B Buje ypaBHEHUS C YIIOBBIM KO3 u-
[IUEHTOM, B BUJIC HOPMAJILHOTO YPaBHEHUS M IOCTPOUTH 3Ty IPIMYIO.
5. Haiitu o6mactsb onpeaenenust GyHKIUN 2% +1 -

XZ

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

7. HaifTi pefentsL: 1y |im 7x° 4X3; 2) lim_2X-4
x—0o 2X* + 3X x—>23x> —2Xx—8

buiaer Ne 5
1. BexTopsl 1 TMHEHHBIE ONIepaIuy HaJ HUMHU.

2 -3\ (2 -5
2. YMHOXXUTb MaTpHUIly Ha MaTpUILY: s 1)1 19

-

3. Janbt Bextopsl b =—i1+2 j+3k,c=—-41-2 j+k . Haiitu:

e e

3b-2c, bxc.

N
cly

4. CocTaBUTh ypaBHEHHUE NMPSAMOIL, poxoadieil uepe3 Touky A(—4;3), napamieabHo MpsiMOn
X+2y+3=0. 3anucare ypaBHeHUE NPSAMOI B OTpe3Kax U MOCTPOUTH €e.

5. Haiiti o6nactsb onpenenenus: GyHKIUU y—1lo gS(SX + 1) .

X—2y+3z—-4=0,

6. Haiitu KoopanHaThHl HAIPaBIAIOLIETO BEKTOPA IPSIMOM:
P P PP 3X+ 2y —57—4=0.

2

X 7x* +3x* —x +8
7. Haititn npenensl: a) jim—— .
pea ) IXID;] x2—5x >6) I 3x* +x-18
Buaer Ne 6

1. MOI[y.TIB, HaITpaBJIAIOINHUEC KOCUHYCBI, YCJIOBHUC KOJUIMHCAPHOCTHU BEKTOPOB.

2 -5-3
2. YMHOXXUTb MaTpHUIly Ha MaTpHILY: (2 -2 ) 1 1-92
3. Jlaust Touku S(2—35), K (5:-2:1), G(5:~3,—3) . Haiitu SG,|SKx SG|, SK- SG .

4. Nano obuiee ypaBHeHHe npsaMoit 4X —3y —10=0. 3anucare ero B BUJe YypaBHEHUS NPSMOii B
«OTpPE3Kax» U MOCTPOUTH ITY MPAMYIO.

5. Haiitu obnactb onpezaeneHus QyHKIUN y = 3x+1,
3x—6
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6. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, KOTOPAst MPOXOAUT yepe3 Touky M (—2;1,—1) u umeet HOp-

MasbHbIN BekTop N = {1‘—2'3} Y 3ammcaTh 3TO ypaBHEHHUE B OTPE3Kax.

7. Hailtn nipenienst: 1y 1jm X® —6x° . 2) lim oo xf-1
x—>00 2X +3X° x—> -13X* —2X—5
buaer Ne 7

1. CxansipHo€ MpOU3BEICHUE BEKTOPOB. Y CIOBHUE MEPIICHAUKYISIPHOCTH BEKTOPOB.

2. YMHOXWUTb MaTpUIly Ha MaTpULL: 2 -3)(-2 6 -3
| -4 5)(-1 4-7

3. IlpoBepuTh, BEPHO JIM PaBEHCTBO: 3(3 i— 2 J+ k) —(7 k [ )T =3

4. YpaBuenue npsamoit 2X —3y +12 =0 npencTaBuTh B pa3iIHyHBIX BUJAX (C yrJIOBBIM K03 unmeH-
TOM, B «OTPE3Kax») M MOCTPOUTH 3Ty HPAMYIO.

5. Haitn o6nacts onpeenenns pyuxuun Y = IN(3x% —5x + 2).

6. lansl Toukn M, (3;,—12) u M, (4,—2;-1) . CoctaBUTh ypaBHEHHE IIJIOCKOCTH, IPOXOAAILEH yepe3

Touky M, nepnenaukynspHo Bektopy M,;M, . [IpuBectu k ypaBHEHHUIO B OTPE3Kax U MOCTPOUTH 3Ty
IIJIOCKOCTb.

2
7. Haiitu npenensr: a) lim —25 .p) lim 5x* —3x+8 |
asl X2 —7x+10 o 2X° + 4x* —11

Buaer Ne 8
1. Yron Mexay BekTopaMu. BekTopHOE Mpon3BeieHIE BEKTOPOB.

2 -3 2
2. YMHOXWTb MaTPUILy Ha MaTPULLy: ( 5 1) ( L j

3. danbl Touku B mpoctpanctBe A(—3;-5;2), N(2;—4;5), B(5-13), K(-2;5;-1). Haiitu

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

4. CocTaBuTh 0011I€€ ypaBHEHUE TIPSIMOM, TIpoxosiiei uepe3 ase Touku A(6;12), B(4;7), npuBectu
ero K oOuiemMy BUIy, K BUY B OTpe3Kax U MOCTPOUTH ATY IPSIMYIO.

5. Haiftu o6nacth onpesienenus QyHKIHH y — |n(x — 3) .
x+1

6. [IpuBecTu ypaBHEHHE IUIOCKOCTH K YPAaBHEHHIO B OTPE3Kax U MOCTPOUTH ee 6X -3y —22+35=0.

7. Haiitu mpenenst: a) [im—————: 0) I|m
x—1 -1 x—wo 2X°% 4+ 3x°

buner Ne 9
1. Cmemannoe npousseneHue BekTopoB. CBoiicTBa. KoMmianapHocTh 3-X BEKTOPOB.

2
2. YMHOXXUTb MaTpHUIly Ha MaTPHUILY: [ 5 J . (2 -5 — 3)

3. Jlambr Touxu A(—2:4:5), D(—2—4:3), F(41-5), K(~3:0:0). Haiitit ADx DF, (DFx DK)-AD.

. Xy N
4. [IpencraBuTth ypaBHEHHE NPSMOI - + 1" 1 B 0011eM BU/I€ U TIOCTPOUTD €€.
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5. Haiitu oGnacth onpenenenus QyHKIUH y = J5x? —3x— 2/

6. CocTaBUTh KAHOHMUYECKOE YpPaBHEHHE IIPSIMOM, IpoxoAsiel yepe3 Touky M (4;3;—-2) nmapai-
X+3y+z2-6=0,

2x—y—-4z+1=0.

x? —x—12 2x° +6x° +7

7. Haittu npenenst: a) |j ;0) i .
P ) legslxz—4x+3 ) IXLT3X5+2X4+X3_15

JIETILHO MPAMOM {

Buaer Ne 10
1. PaznuuHble ypaBHEHMS MPSAMON Ha TJIOCKOCTH.

2 -5
2. Haiitu maTpuiry, oOpaTHYIO TaHHOM: ( 1 1)
- g - 27 e -
3. Ilpu Kakux 3HAYEHUSAX M U N KOJUIMHEapHbl: a=2i-3 j+k 1 b=1i-15j+0,5k
4. HaiiT TOYKY nepecedeHts IPAMBIX, 3aJaHHbIX YPABHEHUAMU: X + 2y + 3 =0,

4x + 5y + 6 = 0 .1loctpouts 5TH NpsSIMBIE.

5. Haiitu obnacTs onpenenenus pyHKIUN y = 2x—7 .
VJ3x? —Bx+2
6. CocTaBuTh ypaBHEHHE IUIOCKOCTH, Mpoxosmeil uepes Touky A(2;1,—1) , U uMeeT HOpMaIbHBIN

BEKTOp ﬁ = {];—2;3}.

§ X ~ Bx’ —-3x°
7. Haiitu mpepenst: - ) |jm ————>3 0) lim

2
A 15-x xowbx® +2x7

Bujaer Ne 11

1. Yron MCKAY MMPAMBIMU. Ycaopus NapajuiCJIbHOCTH U NICPIICHAUKYIIAPHOCTHU ITPAMBIX. Touka rnepece-
YCHUS MTPSAMBIX.

2 -5
2. Haiitu matpuity, oOpaTHyIO JaHHOM: [ 1 1]
3. IIpoBepHTH, BEPHO 1M PABEHCTBO: (T+ 2_j>— 3?) —(4 i- _j>)2 =14.
4. CocTaBUTh ypaBHEHHE MPSAMOM, poxo et yepe3 Touky N(-2;-3), 1 TNeprneHAuKyIIpHO JaH-
HOM npsiMoit 2X— Yy +3=0. IlocTponuts 3TH NpsIMBIE.

5. Haiitu o6nacte onpeneneHust pyHKIMH y = x+7 .
Jax? —5x +1

6. COCTaBUTh ypaBHEHHE ILIOCKOCTH ,[Ipoxosieii uepes Touky M, neprenmukynspHo BekTopy

M,M, , eciin nanel Touku: M, (0;-1,3) u M, (L3;5).

7. Haiitu ipefientbl: a)  |im 4x—7; %) lim X*+1 .
X—>002X+1 X_)_13X2—5X—8
buaer Ne 12

1. @ynkuus. O6nacts onpeaenenus. CrnocoOsl 3aganus. I'pagux GyHkimy. OCHOBHBIE dJIeMEHTapHbIE
GbyHKIUH, UX 00JIaCTH ONpeIeTIeHUS U CBOMCTBA.

2. YMHOXHTH MaTpPHILy HA MaTPUILY: 2 =3) (2 -5-3
-2 1 -1 1-2
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- -

3. lanbl Touku B ipocTpancTBe A(-3;4;5), B(0;4;-2), C(2;-17). Haiitn A_>B- A_)C, ABx AC.

4. CocTaBuTh 00I1II€E ypaBHEHUE TPSIMOM, TTpoxopsiiei yepe3 Touku A(-12), B(0;,—3), mpuBectu ero
K BHJIY YPAaBHECHHSI B «OTPE3KaX» U MMOCTPOUTH ITY MPIMYIO.

5. Haiitu obnacts onpeaenenus GyHKIUNA y— [7x —14 .
x+ 2

6. Hanmucath ypaBHEHHE TIOCKOCTH, MPOXOIAIICH Uyepe3 Hauaio KOOPAHHAT U Yepe3 TOUKU
A(-5;7;3) u B(2,-9;-4) . [TocTpouTh 3Ty IIOCKOCTb.
x* —16 Ax% +x* —x+3

; 6) i
R ) lim

7. Haiitu ipezienst: a) |im—; 2%° +3x* 8

x—a X° =7
Bujaer Ne 13

1. BeckoHe4yHO Majble M OECKOHEYHO OObIINE BETMYUHBI. THIIBI HeOHpeHeHeHHOCTeﬁ 1 MCTOABI

PaCKpBITHSI HEKOTOPBIX U3 HUX.
2 -5
2. Haiftu matpuiry, oOpaTHYIO TaHHOM: ( 1 :J

—

a

N

b

- >

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

4. CoctaBuTh 00Illee ypaBHEHHUE MPSIMOH, TpoXoasiiei yepe3 nBe Touku  A(4;-5), B(3;-2), mpuse-
CTH €T0 K BUY YPABHEHHS MPSIMOM B «OTPE3KaX» U MOCTPOUTH ITY MPSIMYIO.

5. Haiitu obnacTs onpenenenus pyHKIUN y = 2x—7 .

J7x? —5x -2
6. CocTaBUTh YpaBHEHHE IIJIOCKOCTH, IIPOXOSAIICH Yepe3 TpH 3aJJaHHBIC TOUKH
M, (-3;0; 1), M, (0; 2; 3), M;(3;1; —1;) ¥ IIOCTPOUTH 3TY IITTOCKOCTb.

7. Haiitn mpeensl: 1) lim x2—7; 2) lim 16 — x?

X —> o0 2X+1 X —> 4 2%x* —5x—12

Buaer Ne 14
1. Ilpenen uncnoBoii nocieaoBareabHOCTH. [ToHsTHE OKpecTHOCTH TOUKH. OnpeiesieHus mpeaena
(GyHKIMHU B TOUKE, HA OECKOHEYHOCTH.

1 -3
2. Haiftu matpuily, oOpaTHYIO TaHHOM: ( 4 ZJ

-

3. J1aHbI BEKTOPBI g: {4; m;—6} b= {m;2;—7}. [Ipy kakOM 3HaUYEHUH M ITU BEKTOPHI NEPIICHINUKY-
JSIpHBI?

4. Tanwl Touku Ha iockoctu: A(-3; 2), B(-1; 5). CocraBuTh ypaBHEHHE MNPSMOU C YIIIOBBIM KO3 (-
(bUIMEHTOM, IPOXOAIICH Yepe3 ITH TOUKH U TOCTPOUTH MPSAMYIO.

5. Haiitu o6nacts onpesienenus Gpynkiun Y =+/3x> —5x —8.

6. Haiitu paccrosiaue ot TOUYKd M (5;4;—1) 10 TUIOCKOCTH, MIPOXO/IAMIEH Yepe3  TOUYKH
M, (0;4;0), M, (0;4,-3), M;(3;0;3).

x® —6x° x? -1

_; 2) lim

7. HaiiTu ipenensl: 1) lim .
X —> —13x* —=2x-5

X —> oo 2X + 3X

Buaer Ne 15
1. Paznuunble BUIbI YPaBHEHUN IJIOCKOCTH.
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7-2
2. Haiitu maTpuiry, oOpaTHYIO TaHHOM: ( 3 :J

3. Haiitu yron BDK' Ttpeyronsnuka ¢ sepmmnamu B(-2;3;5), K(4,-12), D(3;-47) .

. X
4. TaHo ypaBHEHHE MPSAMON B «OTPE3KaX» E+L7 =1. IIpencraBuTh €ro B BUAE YPaBHEHHUs C yIJIO-

BBIM KO3(DPHUIIMEHTOM U MOCTPOUTH 3TY MPSAMYIO.

5. Haittn o6nacts onpenenenns pyuxun Y = Ig(2x% + X —3).
6. Hanbl Touku M, (3;-12) u M, (4;—2;-1) . CocTaBUTh ypaBHEHUE INIOCKOCTH, IPOXOSAIIEH Yepes3

touky M, nepnennukynspno sexropy M;M, u mocrpouts sty mnockocts.

4 3 2
7. Haiitu npegenst: 1) |im M 2 2) lim X—_l
X —> o0 2X+3x* X 1 3x*—2x-1
buner Ne 16

1. Yron Mexay II0CKOCTSMU. Y CJIOBUSI MAPAJIIEIbHOCTH U IEPIEHIUKYJIIPHOCTH IIIIOCKOCTEH.

2. HaiiTi MaTpuily, OOpaTHYIO JaHHOU: ( 8 - 5}
-3 1
- - -> - - o
3. JlaHbI BEKTOpHI a = {3;—1;2}, b= {1;2;—1} . Beruncniute (2a—b)x(2a+b).
4. Jlano ypaBHEHHE MPSIMOii ¢ yriioBeIM K03 dunmentom Yy =-3X+5. [IpencraBute ero B BUzIE
YPaBHEHUs NPSMOM B «OTPE3Kax» U IMIOCTPOUTH ITY MPSAMYIO.

5. Haiitu obnacts onpenesnetus GyHKIUN y — > +1g(3—x) -
-2
6. CocTaBUTh KAHOHMYECKUE YPaBHEHHUS MIPSIMOH, TPOXoAsIeit yepe3 Touky M (4,3,—2) mapasuiens-
. | x+3y+z-6=0,
HO NpsIMOi
P 2x—-y-4z+1=0.
x? +x-12 x° +6x° +3x -4

7. Haiitu npenensl: a) ||m— 6) lim .
X x>0 3X° +x% —5x+3

buner Ne 17
1. PaznuuHble ypaBHEHUS IPSIMOM B IPOCTPAHCTBE.

6 -3
2. Haiitu matpuity, oOpaTHyIo JaHHOM: ( 41 J
3. [IpoBepuTh, BEPHO JIU paBEHCTBO: (2 _i)— _j)) . _j)+ (_j)— ZE) : E+ (T— 2?)2 =2.

. X
4. Jlano ypaBHEHHUE NMPAMOUN B «OTPE3KAX)» - + LS =1. IIpenctaButh €ro B BUIE OOIIETO ypaBHEHUS

MPSAMOU U IOCTPOUTH ITY MPAMYIO.
5. Haiitu o6nacts onpeneneHus: GyHKITHH. y = lg
vx+l
6. CocTaBUTh ypaBHEHHE ILUIOCKOCTH, IPOXOIAIIEH yepe3 TouKy M, (—13;0) nepneHauKyIspHO IIoc-
koctu X—2y+32-10=0.

5 3
7. HaiiTu ipenensl: 1) lim M; 2) lim x°+1

X —> oo 2X+3X° X —> —13%X* —2Xx — 5
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buner Ne 18
1. BzauMHO€ pacnosnoXeHue NpsMou 1 MI0CKOCTH.

3 -5
2. Haiitu maTpuiry, oOpaTHYIO TaHHOM: ( 7 _1 )
3. Jlansl koopauHatel Touek K (5;6;—2), B(2;—4;5), D(-5;3;—1). Haiitu momans AKBD .
4. Jlanbl Touky Ha miockoctu: D(=1;3), K(4;—2). CocTaBuTh YpaBHEHHE HPSIMOM, TPOXOAIICH Uyepe3
3TH TOYKH, IPUBECTH €TO0 K BUAY YPAaBHEHHUS B «OTPE3KaxX» U MOCTPOUTD MPSAMYIO.

5x -3
5. Haiitn 0GnacTh onpeneneHus GyHKuuu y = +1g(5 - x) -
Vax—2

6. CocTaBUTh KAHOHMYECKUE M MTApAaMETPUIECKUE YPAaBHEHNUS IPSMOH, TPOXOIsIIeil yepe3 Touky A(-
1;3;-5) nmepneHauKyYISAPHO MIOCKOCTH: 6X —3y — 2z +35=0.

-16 4% +x2 —x+3
7. Havitu ipenensl: a _ M- =7 -
pea ) IXIEJ x2—7x 12 o) i IHOO *4+3x*-8
Buster Ne 19

1. CxansipHO€ NMPOM3BEICHUE BEKTOPOB. Y CJIOBHUE MEPICHAUKYISIPHOCTH BEKTOPOB.

2. YMHOXHUTb MAaTPUILy HA MATPUILY: 2 -3 -2 6 -3
| -4 5)(-1 4 -7

3. IIpoBepuTh, BEpHO Jin paBeHCTBO: 3(3 ?— 27+ E) . E— (7 E— T) : T =3

4. YpaBuenue npsmoit 2X —3y +12 =0 mpencTaBuTh B pa3iIMyHBIX BUJaX (C yriIoBBIM K03 punmeH-
TOM, B «OTPE3Kax») M MOCTPOUTH 3Ty MPSAMYIO.

5. Haitn o6nacts onpeenenns pyuxiun Y = IN(3x? —5X + 2).

6. lanst Toukn M, (3;-1,2) u M, (4,—2;-1) . CocTaBUTh ypaBHEHHE INIOCKOCTH, IPOXOIAIIEH depes

Touky M, nepnennukynsipao sektopy M;M, . [IpuBecTH Kk ypaBHEHHIO B OTpE3KaX U MOCTPOUTH ITY
IIJIOCKOCT.

7. Haiitu nipezedst: a) =25 :6) fipq 02X —3x+8
IX'HJ x%2 —7x+10 lem 2x°% +4x% —11
Buner Ne 20

1. Yron mexnay Bekropamu. BeKTOpHOE IpOM3BEIEHNE BEKTOPOB.

2 -3 2
2. YMHOXHTb MaTPUIy Ha MaTPULLy: ( > J ( 1 j

3. Manbl Touku B mpoctpanctBe A(—3;-5;2), N(2;—4;5), B(5-13), K(-2;5;-1). Haiitu

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

4. CocraBuTh 00IIIce YpaBHEHUE NIPSIMOH, Ipox o asmieit uepe3 aBe Touku A(6;12), B(4;7), mpuBectn
ero K o0uiemMy BUy, K BUY B OTpe3KaxX U MOCTPOUTH ITY IPSIMYIO.

5. HaiiTu 06nacth onpenenenns GyHKIuN y — |n(x — 3) .
x+1

6. [IpuBecTr ypaBHEHNE IIJIOCKOCTH K YPAaBHEHHIO B OTPE3KAX U NOCTPOUTH ee 6X —3y —22+35=0.

7. Haiitu mpegenst: a) |im———— x-3-1, ; 0) lim =2 — 2% 7" — 6x°
x—1 x? x—w 2X% 4+ 3x°
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Kpurtepun ouneHKH (6 pamkax npomesicymounol ammecmayuu)

Peznamenmom BPC kagedpwl «Bvicuias u npuxkiaonas Mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHUsaemcs no 5-0auibHOU wKae.

KpnTepnifl OIICHKH O0TBE€TA HA JK3aMCHE:

— 5 6a/J10B MOTyYaeT CTYAEHT, MPOJEMOHCTPHPOBABILUI MOJTHOE BJIQJCHNUE 3HAHUSIMU B COOTBET-
CTBUU C TPeOOBaHMSAMH y4yeOHOW MpPOrpaMMBbl, T.€. PEHIMBIIMK BCe 3afaHus 0e3 ommOOK B JIOTHYe-
CKHX PacCy>KICHHUSIX U B 000CHOBAaHUY PEIICHNUS;

— 4 6aj1a ToJTy4YaeT CTY/ACHT, KOTOPBIH IPH ITOJTHOM BJIaJICHUU 3HAHUSIMH B COOTBETCTBUU C TpeOo-
BaHMSAMH y4€OHOM MPOrpaMMBbl JOMYCTHII OT/ICNIbHBIE HECYIIECTBEHHBIC OMINOKH JIMOO MPUBEACHHBIC
UM peIIeHUs] HeAOCTaTOUYHO 00OCHOBAHBI;

— 3 0as1a osydaer CTyACHT IIPU HENOJHOM U3JI0’KEHUU IOJIyYE€HHBIX 3HAHUH, JOMYCTUBILINN IpU
9TOM OTHACJIBbHBIC CYIICCTBCHHBIC OHII/I6KI/I,

— 2 faJjua moJsiydaeT CTYJEHT NpU OECCUCTEMHOM HM3JIOKEHUU MaTepuana, JAONYCKAIoLUi cyle-
CTBEHHbIEC OIIMOKH, KOTOPbIE MOTYT IPEISTCTBOBATh YCBOCHUIO NAIbHEHIIEH Y4eOHOH HHpOpMaIHy.

BTOPOM CEMECTP

BOIIPOCHI JJIs1 COBECEJIOBAHUS (TEKYIIIUHA KOHTPO.Ib)
Pazpnen: «/Indppepennuanbroe ncuncienne GyHKIMU OHON NepeMeHHON»

1. [TpousBomHast pyHKIMH OJHOW NMEPEMEHHOW; €€ TeOMETPUUYECKUI M MEXaHWYECKUHA CMBICII.
JuddepeHunpyeMocTb QyHKIIHH.

2. OcHoBuble npaBuia quddepennupoanus. [IponsBoanas cnoxxHor GyHkuuu. [IponsBoanble
OCHOBHBIX 3JIEMEHTapHbIX (yHKIMH. Jlorapupmudeckoe quddepeHupoBaHme.

3. OobpatHas ¢pyskuus. HenpepbiBHOCTD U AuddepennnpyeMoctb oopatHoi pyHkuuu. [Ipouns-

BOJIHbIE OOPATHBIX TPUTOHOMETpUUECKUX (yHKIMN. Tabmuia mponu3BOAHBIX.

HuddepennrpoBaHrie HEIBHBIX U MapaMeTPUUYECKU 3aJaHHBIX PYHKIIUH.

Huddepennnan GyHKIUU U €ro reoMeTpudeckuil cMmbicia. CBa3b ¢ mpousBoaHoil. dudde-

peHIman cnoxHoi ¢pyHkuu. MluBapuanTHocTh opMbl nuddepeniuana 1-ro nopsaka.

6. ITpousBonnbie u nuddepeHimansl Beiciux nopsaakoB. @opmyna Jleitbuuna. Hennapuant-
HOCTH (popMbI Ar(depeHnaia nopsiika BbIIe MepBOro.

ok~

7. Teopembr @epma, Pons, Jlarpanxka u Ko o nuddepeHmpyeMbIx GyHKIMSIX.
8. [TpaBuno Jlonuransg packpbITUS HEOIIPEAETIECHHOCTEN.
9. HccnenoBanue (GyHKIMU C MMOMOIIBIO MEPBOI MPOM3BOAHOM: HEOOXOAUMBIE M JJOCTATOUHbIE

yCIIOBUSL BO3pacTaHus W YObIBaHMS (DYHKLIMH; SKCTpeMyMbl (yHKUIMH; HaumOojblliee U
HalMEHbIIIee 3HaUeHUs! PYHKIIUU Ha OTpE3Ke.

10.  HccnemoBanue (hyHKIIMH C TTIOMOIIBIO BTOPOH MPOU3BOIHOM: KCTPEMYMBI ()YHKIIUH; BBITYK-
JIOCTh, BOTHYTOCTb U TOYKH Ieperuda rpaduxa GyHKIUH.

11. AcumnToTsl KpuBbIX. O0IIas cxema uccienoBaHus GQyHKIUU U TOCTPOSHUSI rpaduka.

Pa3nen: «@yHKIIMM HECKOJIbKHX NepeMeHHBIX)»

1. OYHKIIMM HECKOJNbKUX NepeMeHHbIX. OOmacte ompexaeneHus. [lpenen um HeNnpepbIBHOCTDH
(GYHKIIMN HECKOJIBKUX NEPEMEHHBIX.

2. Yactuble npousBoanble. [lonublil nuddepenman u ero UCronb3oBaHUE B MPHOIMKEHHBIX

BbIUUCIIeHUsX. IHBapuaHTHOCTH (opMbl nosHOro auddepennnana. ['eomerpruueckuit cMbIci
nosHoro auddepennnana. KacarenbHas mockocTs 1 HOpMallb K IOBEPXHOCTH.
3. YacTHble TPOU3BOIHBIE U TIOJHBIE TU(PepeHIabl BRICIIUX MopsakoB. Popmyna Teiinopa.
4. HesiBHble pyHkumu u ux auddepeHuupoBaHue.
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CkangpHoe nosie. [IponsBoanast no HanpasiaeHUIo. [ paineHT.

6. OkeTpeMyM (YHKIMHM HECKOJNBKMX IepeMeHHbIX. HeoOXxoauMele M JOCTaTOYHbIE YCIOBUS
CyIIECTBOBaHUA 3KcTpeMyMma. Hanbospiiee 1 HauMeHblee 3HaueHus] QyHKIMHA B 3aMKHYTOU
obJacTH.

1. VYcnoBHbli 9kcTpeMyM. Meron MHOKUTenen JIanrpanxa.

8. MeTton HaMMEHBUIMX KBAJAPaTOB s 00paOOTKH 3KCIIEPUMEHTAIBHBIX TaHHbIX.

Kputepum oueHku (6 pamvxax mexywei ammecmayuu,)

Peznamenmom BPC kagedpwr «Bovicwias u npuxiaouas mamemamuxay npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku paspabomanul, ucxoos uz pazoenenus o6ai-
7108: 5 6annos 3a 0ceoeHue meopemudeckux 60Npocos OUCYUNIUHbL, 5 6ANI08 — 3a 8bINOIHEHUE O0-
MAWHUX 3a0aHUl.

Kputepuu o1ieHKH 0TBETOB HA TeOpeTHYECKHE BONMPOCHI:

— 5 0aJUI0B BBICTABJISAETCSI CTYAEHTY, €CJIH OH M3JIOXKHJ COJIepKaHUe BOIpoca B o0ObeMe, Mmpeny-
CMOTPEHHOM IPOTPAaMMOii, IPU 3TOM H3JIOKUII MaTepUall TPAMOTHBIM SI3IKOM, TOYHO UCIIONIB3YS Ma-
TEMaTHYECKYIO0 TEPMUHOJIOTHIO 1 CUMBOJIMKY, B OIPE/ICIIEHHOM JIOTMYECKOH MOCIIEI0BATEIbHOCTH;

— 4 6aJjJ1a BBICTABJISIIOTCS CTYJAEHTY, €CJIM [IPU JOCTaTOYHO TOJIHOM U IPAaMOTHOM OCBEILICHUH BO-
poca OH JIOIYCTHII HEOOJIBIINE HETOYHOCTH, HE MCKAXKAIOIIME MAaTEMaTHIECKOTO COICPIKaHHs OTBE-
Ta;

— 3 fans1a BBICTABJSIIOTCS CTYIEHTY IPH HEMIOJHOM PACKPBITHU COJIEPKAaHUs Bompoca (couepxa-
HHE BOIPOCA M3JIOKEHO (hparMEeHTapHO, HE BCET/Ia OCJIEA0BATENBHO), HO TIOKa3aHO o0Iee IoHUMa-
HHE BOIIPOCA; AOMYIIEHBI OIIMOKH IPU HCIOIb30BaHUN MaTEMaTHYECKON TEPMUHOJIOTHH;

— 2 fanna mosy4yaer CTYAEHT, ITPOJAEMOHCTPHPOBABIINI OOpPBHIBOYHBIC 3HAHUS M JOIYCTHBIIMN
OLIMOKY B OINIPE/ICIICHUH MMOHATHH U IIPH UCIIOIH30BaHINH MaTEMaTUIYECKONH TEPMUHOIOTHH.

KOMILIEKT 3AJTAHUM JJISI KOHTPOJIBHOM PABOTHI (PYBEXXHBII KOHTPO.Ib)

I[TEPBASA ATTECTALIA
Bapuanr 1

1. Haiitu HpOI/I3BOI[HBIe TaHHBIX QYHKIIMA:

4 4/t
a9 /s _ , 3—X. x = 4t;
a)y=06x" — + —-5x; 0)Yy= —3,B)y arctgX 3 r) yzllﬂ;

3) 3x°y — 2x =5)°

tgax
b

H)y=x2-ln5x; )y =C0s°6X; w)y=e

2. BoruncnuTh npesensl, npuMeHsis npasuio Jlonurans:

_Tx°—2x" +4x . e’ —e
a) lim . ; 6) lim
x>0 2x° +5 =0 In(1+ x)
Bapmuanr 2
1. Haiitn HpOI/I3BOI{HBIC JAHHBIX (QYHKLIUI:
X =arctgt;
a)y=7+8x" - 5\/_ 6)y——3;B)y In(x—\/l—xz); r) y_tzlg

ﬂ)y:(xz —6x)S|n 2X, C) y:S|n5 3X, )K) y:ex3+lnx; 3) 3ex _ey :y3 —5xy

2. BerancnuTe npeaensl, NpuMeHss npasuio Jlonurans:
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5x° —x% +7x i 20 2
a) li Z = 0 lim — -
x>0 2x" + x5\ X“ =25 X-5
Bapuant 3
1. HaifTu npou3BOIHBIC NaHHBIX (DYHKITHIA:
In1+t
a)y———\/ +2x°+8; 6) y= _COSX B) Y= )
T-sinx’ y =arctgt;

x 5 .
ny=e (5x—x3); e) yz(?x—xS) ; K) y:S|n63X; 3) Bxy — x>+ y° =2
2. Berunuciaute mpeaciibl, IPUMCHAS ITPABUIIO JlommTans:

2_ —
»lim=2"*=2 & limx-ctgzx.
2 2x° +x —10 x—0

Bapuanr 4
1. Haiftu mpou3BoiHbIE TaHHBIX (YHKIIAM:

a)y = \/_+7x+x —%, 6)y_

L2 wy=Y(2-3 r){ X =sin’t

= ctg t%;
n) y=3x*-c0s5x; ¢) y=In(x+cosx); x) y=tg*5x; 3 xp—Iny+y*=3
2. BeIYuCIUTh Mpeesbl, IpUMEHss TpaBiiio JlonuTaris:

a) im X —3x"+7x; ) lim(arcsin x - ctgx).
x>w 2x 4+ 5x° —1 x=0

Bapmuant 5
1. Haifti mpou3BOIHbIE TaHHBIX (YHKIIWAN:
3
+3 : —t-si
a)y=2x"———+4x* -8; 6)y——; B y=sinx®; ) Jx=t-sint .
-5 y =t —cost
Dy=7"-c0s3X; e y=e>", m)y:cosz4x; 3) 5X° — Xy + 2y° =4
2. BeruncnuTh nipeenbl, mpuMeHsis mpasuio Jlomurans:
5x + 4x° + 7
) lim 6) lim[ = ——1 ).
X—>°08+2x +5x° x>0\ x e*—1
Bapuanr 6
1. Haifti mpou3BOIHbIE TaHHBIX (PYHKITAMN:
2 l

N

. By =In(tg3x); n)*=
y =t —3t;
1) y=(x2+2x)-ex; )y =sin’ 2x; x)y=Yx*—2x+3; 3) x-siny=y-Inx.

2. Berunciauth MMpeaciibl, MPUMCHAA ITPABUIIO Jlonmrans:

al)y:7—x3—i+25\/x_—3x;6)y=3_x2 t
x 3+ X e

2x —7x+3 1 1
a) lim——— 0) lim -
=3 x4+ 4x—21’ -1\ x—1  Inx
Bapuanr 7
1. Haifti mpon3BOIHBIE TaHHBIX (QYHKITAMN:
4
4 In3x X=t-t
a)y=6—3x4——2+W—x; 0)y=—5—7; B)y =1tg°6X; r) ;
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0y=2%-(3=x); eoy=e"*¥, gy=arccos e*; 3)3x% -2y =5xy.
2. BeraucnuTh mpeensl, IpuMeHsis mpaBuio Jlomurais:
3 2
a) |im7x %x +4x; 6) lim 1 1 .
x>0 2x*+5 x>0\ X —x e*—-1
Bapuanr 8
1. HaiitTi mpou3BoOIHbIE TaHHBIX (YHKITHMN:
6 1+e”* :
a)y =4x° ——3+6'\/x5 —7x; 0)y= . B)y=arctg’3x; r) |x=>5sin’t,
X 1—e”* y =4cos’t

ny=-x-arcsinx; ¢ y=In(x+x°-2); xy=3"%; 3 3xy—Iny=5x.

2. Beraucaurts mpeaciibl, IPUMCHAS ITPABUIIO Jlonmrans:

2 3
a) lim L= 2X 59X ;5 |im( CO j
x> 2 4+ 3x% + x 1 x =1 X® —3x+ 2
Bapuant 9
1. Haiitu npou3BOHBIE JAHHBIX (PYHKITUI:
1 2 x=te',
a)y=5x4——3+5’\/x2 -34; 6)y=X—2; B) ¥ =C0S° 4X; r)
x 4% — X y:L
t’
e

12,

ny=x%-In7x; ¢) y= (1— 4x3) . k) Yy =arccos(e”™); 3) 3x*—2y* =5xy.
2. Berauciante npeaciibl, IPUMCEHSIA IIPABUTIO Jlonurans:
_ 2X* +4x+3
a) lim —
x>0 3x° +9x —12

3. HaiiTi 9acTHBIE MPOM3BOAHBIE MIEPBOTO MOPSIKA TAaHHBIX (DYHKITHIA:

_— X
;. 0) leirlwsm(x—l)-tg?.

Bapuant 10
1. Haiitu npou3BoIHbIE JAaHHBIX (YHKIIHIA:
X 3 X = arcsint,
a) y:4x5—%+x/x3+\/_; 0) y:1+ex; B) Yy =COS” 7X; r)
X l-e y =Int,
ny=(2x? —5)-e°*; e) Yy =~/1-sin2x; x) Y = In(sin 2x + cos 2X) ;
3)In(xy) = x* — y°.
2. Brruucnuts MIpeeIbI, TIPUMEHSS MIpaBUIIO Jlonurasns:
2 2
2) im X _—3X +2; 6) iy X° .
x> 2XT — X x—>01 — COs 6X
Bapmuanr 11

1. Haiit mpon3BOHBIE TAHHBIX (DYHKITHIA:

3 2
a) y=7x5—%+W—lne; 6)y=—4x —;21; B) y=69%; 1) {len L,
b X y=t+Int,

2
) y=x2-e*; e y=00s’5x; x) y=arctg~/2x —1; 3) Xtgy + y> =5x.
2. BLI‘-II/ICJ'II/ITB Hpe,[[eﬂbl, HpI/IMCHHH HpaBI/IHO .HOHI/ITaJ'IH:
5 3 2
a) lim 4x +421x ©0) IimIn(1+x ).
x—>© 33X +9x° —13 x—0 X

Bapuant 12
1. Haiiti npou3BOIHBIE JTaHHBIX (PYHKIIHIA:
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_ 5 3/5. fq. V3 -sinx | o X = 6t
a)y—8x—x—4— x° ++/10; 0) y= \/_+COSX B) ¥y =SINn 3X; r) y:3‘t5’
o)y = e’ ™ =In?(ctg3x); x)y=(3x—-1)-Inx; 3) 5x* —xy +2y* =5.

x> —3x+2 . i
2. BoruvcnuTh npenensl, npumensis npasuio Jlonuransd: a) |Im—; 6) limlInxe
2 2x% —x =6 xows

BapuanTt 13
1. HaiiTi mpou3BOIHBIC TaHHBIX (PYHKIIHIA:

3 .
a)y=8X3+2W——3 L O)Y=1 5 B =1 0 {Xzs'r_‘t—tCOSti
\/F y =tsint;

):[)yz(xz—Gx)-ng; e)y:In(x+\/x2+3); %)y = arctg/x; 3) X3+ y*=3xy.

2. Beraucaurts mpeaciibl, IPUMCHA ITPABUIIO Jlonmrans:

2 e* —
x—3 X —9 X—>+00 X +1
Bapuanr 14
1. Haiitu npou3BOIHbIE JaHHBIX (PYHKIIMIA:
_ X =sin2t,
a)y=\/31+4X3——+3\/ 2. ; O)Y=7—"7"; B)y:sm72x; r){ )
y=C0Ss"t,

ny=ctg2x-(3+x°); e)y:In(X—4—x3); xK) Y = ¥eOX . oy x2y 4 2x2 — Y2 =3,

2. BoruvcnuTh npeensl, npuMeHsis npasuio Jlonurans:

) 8x° + 4x )
D lim S (1 1)
x—o I + 09— 2x x>0\ sinX X
Bapuanr 15

1. Haiftu npousBoiHbIE JaHHBIX q)yHKHHﬁ'

a)y:2x5_%_w+e5; 6)y=> = X=8. byy= (x5—4)-sin3x;r){xzamc°5t’
X

=+1-1?,
m y=2%"% e) y=In(2x +cosx); x) Yy =~/c0s4x; 3) Xxsiny=ylInx.

2. BeraucnuTh mpezensl, puMeHss paBmio Jlomuras:
. _sin 6x
a) lim——;—; 0) Iim[ 1 > )
x>0 X >3 (Xx—3 x> —Xx—6
Bapmuanr 16

1. Haiitu mpou3BOHBIE TAHHBIX (DYHKITHI:

1 _ 413
a)y:6x3__5+7/x2_2x; 6)y:3x2‘C055X; B)y=arc;g 4X; 1q){x_e t
X X =1

;:[)yzarctgl; o)y =tg°(sinx); x) y=e""%; 3)2/xy=3x*-2y.
X

2. BLI‘-II/ICJ'II/ITB npe,uenbl, HpI/IMCHHH HpaBI/IJ'IO HOHI/ITaJI}IZ
i COS X . X*=1+Inx
a) lim ——;  6) lim——.
x>t X—7ml2 -1 ef_g

Bapuanr 17
1. Haiitu npou3BOIHBIE JTaHHBIX (PYHKIIHIA:
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3

7 .
a)y =2Vx° = +3x2 +52; 6)y=c0s3x; m)y—_ X p [Xx=sin’t,
X 4X — X y =3cos>t,

2 -
1) y=10"*; ¢ y=sin(Inx); x) y=v3x*+In*x; 9 x*—Iny+y?=3.
2. BoruvcnuTh npeensl, npumMensis npasuio Jlonurans:
2 -
a) Iirn3x —3x+3: 6) Iimtgx—smx_
x—>o 8x? 4+ X —5 x>0  3x2
Bapuanr 18

1. Haiit npou3BOHbIC JaHHBIX (DYHKITHI:

3
a)y=7x3—i+%/;—ln5; 6)y:(x2+2)-|n8x; B)Y=——s: 1) x=t",

)y =sin’7x; e)y=In(x+cosx); x)y=arcsinvl-x*; 3) xy—Iny=3.
2. Berauciante npeaciibl, IPUMCEHSIA IIPABUTIO Jlonurans:
2 3
. — . 1g 2x
a) lim X =2 +9XT G g 192X
x> 243X + X x>0 5X

Bapuanr 19
1. HaiiTu npon3BoHbIC JaHHBIX (QYHKLIMMI:

2 X X =3t —sint;
=2 5———%/»—“’16; OYy=—0—-—7; =3/(x*-3J ;
a)y =42X JE X )Y 7 x5 B)Y ( )2 r) {y=5—COS ot:

my=ctg’2x; e)y=(1-2x)arcsinx; x)y=In(x++/x*—4); 3) cos(xy) = ysinx.

2. BoruvcnuTh npenensl, npuMensis npasuio Jlonurans:

. sin 2x . x3 NG
a) lim— ;. 6) lim :

x-0 51N 5x x| 3x% — 4 - 33X+ 2

Bapuanr 20
1. Haiitu mpou3BOHBIE TAHHBIX (DYHKITUI:

2 X =4t + 2t2,
a)y=x6—3+W—lnez; 6)y=2x"-arctgx; B)Y=2 "
y CoS 4x y =5t° -3t

n) y=c0s"3x; ey =In(x +Inx); %) y=arctgvx? —1; 3)e¥ +/x+./y =0.

2. BoruvcnuTh npesensl, npuMeHsis npasuio Jlonurans:

2
. X" —5x+4 . X2
a) |Im2—; 6) lim ez
-1 X° —2x +1 X0 X741
BTOPAA ATTECTALIUA
Bapmuanr 1
1. HaiiTu TOuKH SKCTpeMyMa U aCUMIITOTHI Tpaduka GyHKIUU y = x? —1,
x% +1
y . 4xy+8y?
2. Haiitu mpenen pyHkuun  |im 22X 7°Y |
X—2 X2 — 4y2
y—>-1
3. Haiitu YJacTHBIE IIPOU3BOJIHBIE IIEPBOTO nopsiKa JAHHBIX byHKUIMA:

a) Z:3X2y2+4xy3—X2; 6) Z:4arctgi_)3/.
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Bapmuanr 2

1. Haiitn nHTEpBabl MOHOTOHHOCTH M 9KCTPEMYMBI QYHKIHH :% x3 —x2 _4x+5.

2. Haiitu npenen QyHKUMU |im x* —2xy +y®
X—2 X2 — y2
y—2

3. Haiitu yacTHbIE NPOU3BOIHBIC IEPBOTO MOPSA/KA NaHHBIX QyHKIMA: a) , _ 2Y" ; 0)

7= In(e‘X + e‘”’).
Bapuant 3
1. Haiiti ToukH nepern6a U MHTEPBAIbI BHITYKIOCTH rpaduka yHKInn y =1+ 2x2 — x* /4
x? —3xy

2. Haiitu npenen GyHKUMT |jm
2 _g y2

X—3 x
y—1

3. Haiit yacTHBIC MPOW3BOIHBIC IEPBOTO MOPSIKA NAHHBIX (YHKITHI:
a) z=xe’ +ye*; 6) z= In(x + exy).
Bapuanr 4

1. HaiiTu TOYKH SKCTpEMyMa U aCUMIITOTHI Tpaduka GyHKIUU y =X
x3 +1
2. Haittn npenen pyHkmun iy SINX=Y) |
i35 XXy
3. HaiiTu yacTHBIE NPOU3BOIHEIE NIEPBOTO NOPSAIKA NaHHBIX QYHKIMI: a) 7 = 2x%y —3xy? + X+ Y ;
y
0) z=xe* +sin[zj'
X
Bapuanr 5
1. Haiitu To4KM nieperna u MHTEPBAJIbI BBIMYKIOCTH rpaduka GyHKIMH 1, —2x3 /3 — x2 — 4x + 1.

2. Haiitu ipenien yHKIUN

> .
R 2x< — X
|Im7y
x—>1 4x2 — y2
y—>2

3. HaiiTi yacTHBIE MPOU3BOHBIE TIEPBOTO MOPS/IKA JAHHBIX QYHKIMA: a) Z = X2 — Xy — 2y2 ;

6) Z =arctg %
Bapuanr 6

1. Uccnenosars 0o nepBoii U BTOPO¥ MIPOU3BOIHEIM QYHKLHIO ) = x3 —3x+1.

2. Beruncnute npenen lim 3xy —6y? -

X—2 x2 — 4y2
y—1

3. HaiiTi yacTHBIE IPOM3BOIHBIE IEPBOTO MOPSIKA JAHHBIX (PYHKIIHMH:

a) 2=2x¥; 6)z=y%x*-5x°.

Bapuanr 7
. 3
1. HaiiTi TOUYKH 3KCTpeMyMa U aCUMITOTHI rpaduka GyHKIIH y = X~ —3X,
x? -1

2. Haiiti npenen GyHKIUH lim sin(x + y) .

x—>2 X% 4 xy

y—>—2
3.Haiitu YacTHBIE MIPOU3BOIHEIE MIEPBOTO NOpsIIKa JAHHBIX ¢$byHKUM:
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) z=x>+3°y+12xy% 6 [5_4@.

BapuanT 8
1. Haiitu To4ku nepern6a ¥ MHTEPBAJIBI BBUTYKJIOCTH rpaduka GyHKIHU ) = x°/5—x* +x3

2
2. Haitru npezien yHKINT  |jm X TXy

X—>1 x2 — y2
y—>-1

3. HaiiTi yacTHbIE IPOU3BOAHBIE IEPBOIO MOPSAKA JAHHBIX ()YHKIIMIA:
a) =X —2x2y + xy*> +1; 6) z=e*(cosy + xsiny).
Bapuant 9

1. Haiitn uHTepBAIBI MOHOTOHHOCTH M 9KCTPEMYMBI DYHKIMH 5, =g x3 - x2 _4x+5.

2 2
2. Haiitu npenen GyHKIMK |jm X_= 2Xy+y°
X—>2 X2 _ y2
y—2

3. Haiitu yacTHbBIC IPOU3BOHBIE IEPBOTO MOPSIKA NAHHBIX QYHKUMHA: @) , _ 2y? . 6)

2

X3
_ —X 4y
Z= In(e +e )
Bapuanr 10
1. Haiitu acumnToTsl rpaduka QyHKIMHA y = x? —1,
x2 +1
y . 4xy+8y?
2. Haiitu npenen pynkuun |jm 22725
X—2 X2 — 4y2
y—>-1
3. Haiitu YaCTHBIE MIPOU3BOIHBIE IIEPBOTO opsAIKa JTAHHBIX byHKIMIA:

a) Z=3X2y2+4xy3—X2; 6) Z=4arctg?(_¥.

Bapuanr 11

1. Haiit nHTEpBasbl MOHOTOHHOCTH U SKCTPEMYMbI QYHKIHUA ) :E x3 - x2 _4x+5.

2. Haiitn npenen QyHKUMU |im x* —2xy +y* |
X—2 X2 — y2
y—2

3. Haiitu yacTHBIE MPON3BOHBIE IEPBOTO MOPS/IKA NAHHBIX QYHKIMHA: ) , _ 2y®; 6)

z= In(e‘X + e‘”’).
Bapuanr 12
1. Haiitu acuMnToTsl rpaduka GyHKIUU y = x*

x3 +1

2. Haiitu penen QyHKIUH |jm sin(x—y) .
X—2 X2 — X
y—2 y
3. HaiiTn yacTHBIE NPOU3BOIHEIE NIEPBOTO NOPSAIKA NaHHBIX QYHKIMI: a) 7 = 2x%y —3xy? + X+ Y ;
y
0) z=xe* +sin[¥j'
Bapuant 13
1. Haiitu To4KH mieperna u MHTEPBAJIbI BBIMYKIOCTH rpaduka QyHKIHMA 1, —2x3 /3 — x2 — 4x + 1.
2. HaiitTi penen QpyHKIuu

> .
- 2x< — X
|Im7y
xX—>1 4x2 — y2
y—2
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3. HaiiTi yacTHBIE MPOU3BOIHBIC TIEPBOTO MOPSAIKA JaHHBIX QPyHKIMNA: a) Z = X2 — Xy — 2y2 ; 0)
_ Yy
Z=arctg <.

Bapuanr 14

1. Haiitn uHTEpBa/Ibl MOHOTOHHOCTU M OKCTPEMYMBI QYHKIUH 5, :é X3 —x2 _4x+5.

2 2
2. Haiitu npenen GyHKIMK |jpq X_= 2Xy +y° .
X—>2 X2 _ y2
y—2

. o - 4
3. Haiiti yacTHBIC IPOM3BOJHBIC IEPBOTO MOPSIAKA JAHHBIX QYHKUMI: @) , _ 2y?.6) 1= In(e e y).
X3

Bapuanr 15

1. Haiitu uHTEpBaIbl MOHOTOHHOCTH H OKCTPEMYMBI DYHKIUH 5, :é X3 —x2 _4x+5.

2 2
2. Haiitu npenen GyHKINM |jpq X_= 2xXy +y°
X—2 X2 — y2
y—2

3. Haiiti yacTHBIE POM3BOIHBIE TEPBOTO MOPAIKA TAHHBIX QYHKIMIA: @) , _ 2y?; 6) z=+e¥ +e? .
3
X

Kpurtepun ouieHKH NUCHBMEHHOW KOHTPOJbHOM PadoThI (8 pamkax pybexicHol ammecmayuu)

Pecnamenmom BPC kagedpovl «Bvicuias u npuxkiaonas mamemamuxay npeoycmompeno 25
bannos 3a evinoiHenue pyoOedcHol KOHmMpoabHoU pabomsl. Kascooe 3adanue, 6xooswee 8 KOH-
MPOJIbHYI0, OYeHUBAemcs npenoodagamenem OnpeoesieHHbiM Koauvecmeom oannos. Mmoeosulil b6an
3a KOHMPOJILHYIO PAbOMY NOIYUAEMCs CYMMUPOBAHUEM OANI08 3A 8CE 3A0AHUSL.

Kpurepuii ouieHKH 0HOT0 3aJaHUSA:

— oOy4aromuics MpaBUJIbHO PELINII 33/1a4dy; MPH 3TOM JIOTUYHO, MTOCIEA0BATEIHHO U apTyMEHTHPO-
BaHHO M3JIOXKHII PEIICHUE 3a/1a4l — MAaKCUMaIbHOE KOJIMYECTBO OaJIIOB,;

— o0yyaromuiicss B OCHOBHOM TMPAaBWJIBHO PEIIMI 33/1a4y, JONYCTUB MPHU ITOM He3HAUUTEIbHbIC He-
TOYHOCTH U morpemHocTd — 80% OT MaKCHMaIbHOTO KOJIHYECTBa OAJIIOB;

— 00yuaromuiicsi He TMOJIHOCThIO peIIniI 3a/1a4dy, Ho He MeHee 50%, JoMmyCTUB IpH 3TOM He Oosee
onHOU TpyOo# ommOku — 60% OT MaKCUMaIBLHOTO KOJIHMYECTBa 0aJlIoB;

— oOyyaronuiics mpuBeNl HEMOJIHOE pelIeHue 3a1auu (CTeneHb MoHOTH — oT 30% 1o 50%), momy-
CTHB IIPH 3TOM 3HAUUTENbHBIE HEJo4YeThl — 40% OT MaKCUMAaJIbHOTO KOJIMYeCTBa OAJIOB;

— oOyuaromuiicss mpuBen He 6oree 30% pemieHus 3a1a4u, JOMYCTHB TPU STOM TpyOble OMUOKU U
HegoueTsl — 20% OT MaKCUMAalIbHOTO KOJIMYecTBa 0alioB;

— o0yyarouuiicss He MPUCTYMHII K perieHuto 3aaaun — ) 6ansos.

IK3AMEHAIIMOHHBIE BUWJIETHI

Buier Ne 1
1. @ynkiusa. O6acTb onpeaeieHns, MHO)KECTBO 3HaYeHUH (YHKIIUH.
. 2x+1
2. Haiitu o6nacte onpenenenust GyHkuu y = 7
X j—
3. Haiitu npeaensl GyHKIMMA, TOTB3YICH TpaBuioM Jlomurans:
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. COS X . X’ =1+Inx
a) lim ——; o) lim———.
ot X—ml2 -l et —e
4. Haiitu nmpon3BoaHbIe (yHKIMIA:
Y A .
x=4 Inx. 8)y=¢" 9% d)xcosy +ycosx=0, Y, =

Wx-—— +3%_56 %V 4
Y= 2x2 ){y=1/\/17t; )y= s

o. Haiitn yacTHble mpou3BoaHbe pynkmun Z = 33Xy~ —5C0Sy + e
Buier Ne 2

OcHOBHBIE 3JIeMEHTapHble (PYHKIMH, UX CBOUCTBA
Haiitu npenens! GyHKImiA, oib3ysAchk npaBuwioM Jlomurans

. SIn 6X
a) lim>——; 6)|im[ 1 5 j
x=>0 X =3 (x—3 X*—x—6
3. Haiitu npousBoiHbIe QYHKINIA:
+9; 6)y=3x3arcsinx; 6)y = V243, ; 2)y=(4x+1)3; 0){ N ;[/%1'
y:

X2

xZ—1

a)y=7x°— 2\/_+\/;

4.  HaiiT 5KCTpeMyMBbI 1 UHTEPBAJIBI MOHOTOHHOCTH (DYHKITHH y =

5. Haiftu yacTHble npoussoausle GpyHkuun Z = 3X2 — 7 y3 —5eY +5%,

Buaer Ne 3

1. ®ynkuus. O6partHas U cioxHas QyHKIUH.
2. Haiitu npenens! GyHKIUH, M0JIb3ysICh MpaBuioM Jlonurans

8x° + 4x . 1 1
a) lim m-——; 6) lim| ——=|.
x>0 3x3 +9—2x x>0\ SINX X

x =2sint

3. Haiitu npousBoHble PyHKIMIL: a) ) = 3x* - cos 2x ; 0)
y = In(cost);

g)y=3x2——+3\/x2 —8; e)yze—X2+2X; 0)X?2 +y2+5xy =0, y,="7?;

X
4. HaiiTi TOuKH Tepern6a U MHTEPBaIbl BHITYKIOCTH M BOTHYTOCTH rpaduka GpyHkuun y=x*/4-

X%/3+5.
5. Haiitu yacTHble nponsBoaHble PyHKINU Z = sin(x + y)
Buier Ne 4
1. OynHK1us. MOHOTOHHOCTH (PYHKIIMH. YeTHOCTH, HEUETHOCTD (PYHKIMH
. x-1
2. Haiiti o6iacTs onpenenenns GyHkun Yy = log, ,2( 2)
X+
3. Haiitu npenens! GyHKIMMA, MOIB3YSICH TpaBuiIoM JlomuTans:
. X —4x+3 e’ -2
2) liM=——"""=: 6 lim .
x—3 X =9 X—>-+00 X +1
4. Haiitu npou3BoiHbIe GyHKINA:
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a)y—— 5 +2Ux% —8x%; 6)y=+/xtgx;; 6){ 3 _ 2)y=In(e*+2x); 9)y=3xreox,

3
5. Haiitu o6nacte onpenenenus GyHKIUU 7 = 2_ y :
y-—X
BWJIET Ne 5
1. [Mpenen ¢pynkuuu. OnpeneneHue npeaena GyHKIUUHA A3bIke £ — O U Ha S3bIKE MOCIIeI0Ba-

TenbHOCTH. TeopeMsl o mperenax. beckoneuyHo Masbie U 6eCKOHEYHO O0bIue BeTnunHbl. OqHO-
CTOpPOHHHUE IIpeJIeNbl. 3aMedaTeabHble IPEeIbl.

2. Haiitu npenens! GyHKIMiA, TOAB3YsACH MpaBmiioM Jlomurans:
—-3X+2 . y
a) Ilm—; 6) limlInxe
X—2 2)( —x—6 X—>-+00
3. Haiiti npou3BoaHbIe PYHKITHIA:

2
a)y:2§/§_7x3+i; 0)y = x3€*; 6)y =C0s3X; 2) s 5 o) xy—Iny=3 y =72
Vx y=t3+t

4. Haiitn acumnrotsl rpaduka GyHKIIUU y = 2x+1.

%2
5. Haiiti gactHsle mpou3BoaHble GyHKIHH , — X T Y

X—y

BUJIET Ne 6
1. HenpepriBHocTh dyHKIMH. Touku pa3pbiBa QYHKIUHU, UX KIacCUPHUKAIUS.
2. Haiitu npenensl pyHkumii, nonas3ysacek npasuiiom Jlonurans:
4x° + 4x° . In(L+x?%)
a) lim . 6) lim———=,
x»3X +9x* -13 x>0 X
5

3. HccnenoBaTh Ha HEMPEPHIBHOCTh (DYHKIMIO Y = 42X=4 g roukax x1=2 u Xo=L1.

4. Haiitu npowusBonble Gpynkuuit: a) y =/ + 6x° — % — W ; 0) y= (xz - 4x)- sin5x ;
X

_ _ 2. XZ%;
B)y_ln(x V3 x), r){yzllﬂ'

S. Haiitu yacTHble mpon3BoAHbIe PyHKIMM Z = 3x? y3 +arcsin Y+ e”.
BUJIET Ne 7
1. [TpousBoaHas GyHKIMH, €€ TeoMeTpudeckuil u pusndeckuil cMbici. [Ipor3BoAHBIE CYMMBI,
IIPOU3BEIEHUs, YACTHOIO.
2. Haiitu npenensl pyHKuui, noap3ysich npaBuioM Jlonurais:
. 3x —5x%+2 X
a) lim 3 ; 6) im——
X2 2XT =X x>01—CoS 6X

3. Haiiti ipousBoubie GyHKumit: a) Y = 2 _ tgIn3x;6) y=e* (5x — xg);
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— arctgt;
B)y=xi‘§/x—5+2x7+8; F){X T )X —Iny+y2=0, y, =

y=t*/2;
4. HaifTn yacTHbIC NPOM3BOIHBIE (YHKIMM JBYX NMepeMeHHbIX Z =3X° +5x°y* —e’
5. Haifu o6nacts onpenenenns pyuxman Y = IN(3x? —5X + 2).
BUJIET Ne 8

1. Touku sxcrpemyma (yHkimy. Heobxoaumoe 1 J0CTaTouHbIe YCIIOBHS SKCTpeMyMa (DYHKITHM.

2. Haiitu npenens! GyHKumii, monb3ysack npasuiioM Jlonurans:
2X2 +4x+3 o 7X
a) lim ; 6) limsin(x-1) - tg—.
x> 3% +9X —12 x-1 2

5
3. Haiit mpowsBonble GyHKuwmit: a) y = 2x° — = +4x? -8;

6)y =7"-cos 3x; ) y=3/(2-3x)’ {X sin’t n) xy-Iny+y*=

=ctg t%
4. Haiitu sxcTpeMyMbl 1 HHTEpBaIbl MOHOTOHHOCTH (DYHKLIUU y = X—3.
X+1
S. Haiitu o6nacts onpenenenus Gpynkmuu Z = arctg X
X
BUJIET Ne 9
1. Beimykinocts, Borayrocts pyakmmn. Touku neperuba rpaduka GyHKIHH, HEOOX0IMMOE 1
JOCTaTOYHOE yCJIOBHUs Neperuoa.
2. Haiitu npenensl pyHkumii, nons3ysacek npasuiiom Jlonurans:
x—2x° +5x° 1 1
a) lim > 0) lim - :
x>0 24+ 3x° 4+ x -1\ X=1 X" —3x+2

4 In3x
- .. _ 4 5/ 4 _ _ _
3. Haiiti mpousBoanble QyHkmmii: a) ¥y =6 —3x~ — = +¥x" —x;06) Y= 79’

8)y=1g°6x; r) y=eV3X, 1y 3x2 _2y8 —5xy.

4. Haiitu Touku nepern6a u MHTEPBaJIbl BHITYKJIOCTH U BOTHYTOCTH rpaduka GyHKIUN
y=2x3+3x%-2.
S. HaiitTi yacTHble MPOU3BOAHBIE QYHKIMU Z = |I"|(X +1In y) :
BMJIET Ne 10
1. [TpousBoaHble GYyHKIUH, 33JaHHBIX TapaMeTprUuecku U HesiBHO. Jlorapudmuueckoe nudde-
PEHIIMPOBAHUE.
2. Haiitu npenenst pyHkuuii, noas3ysich npaBuioM Jlonurans:
 Tx®—2x* +4x : 1 1
a) lim . ; 6) limf —— ———— 1.
x>0 2x° 45 x>0\ X" =X e -1

3. Haiitn npou3BoaHbIe QYHKITHIA:
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N

3.

7 In x 2 x=tgt,
a) y:3‘3’&——+3x; 0)y=—; 6) e’ -y+xy=0; 2) y:ex tgX;a) _g
2% Vx y=sin 2t.
Haiit yacTHBIC MPOU3BOIHBIC QYHKIIUN Z = %
} x% +16
Haiitu acumnrotsl rpaduka pynkuun Y = ——.
X
BUJIET Ne 11

Teopems! Poius, JIarpanxa, Komm.
Hatitu npeaensl GyHKIMMA, TONB3YACH TpaBuiioM Jlonmurans:

. 2x*—=Tx+3 . 1 1
a) lim=————;  glim —-—.
-3 x° +4x —21 -1\ X-1 Inx

Haitn npoussoansle pyHkumit: a) Y = 4X° — % + \/F ++/5; 6) y =(2x* =5)-e°*;
X

. =arcsint,
B)y=~1-8iN2x; 1) In(xy) =>* = y*; m {X |

y=Int,

4. Haiitu Toukn nepern6a u HHTEPBAJIBI BRITYKIOCTH U BOTHYTOCTH Ipaduka GyHKIUU

y=2x3+3x2-2.

5. HaiiTu yacTHbIE IPOM3BOHbIE YHKIMU ABYX nepemennbix 32° +2X°z +4xy* =0.
BUJIET Ne 12

1. AcumnroTsl rpaduka GyHKIUH.

2. Haiitu npenens! pyHkuMii, He NOIB3YsICh NMpaBuiIoM Jlonurans:

3.

xon8 4 2x% +5x° x>0

. Bx+4x*+7 . (1 1
a) lim ; 6) lim =— .

8 2
Haiitu npousBoiHbIe QyHKLMH: a) Y = 7x° — — * Ux* —1In e; 0)y= x2-e ;
X

2

B) Yy =arctg~/2x—1;7) {x:ln L m) Xtgy + y® =5x

4.

y=t+Int
y 2x+1
Haiitu o6nacts onpenenenust QyHKuu Yy = ————.
x? —4
5. Haiitu acumnrotsl rpaduka GpyHKIUN y = 2x+1.
x2
BUJIET Ne 13

1.

OyHKIMH BYX NepeMeHHbIX. [ paduk, o01acTh onpeenenus, Ipeaesl i HempepbIBHOCTD

(GyHKINU IBYX IEPEMEHHBIX.

2.

Haiitn npenensl pyHKuuid, noas3ysich npaBuiaoM Jlomurans:

36



o ox* =37+ Tx
a) lim :

o 2x+5x° —1"

6) Iirrol(arcsin X - CtgX).

3) 5 A+inx
3. Haiitu npoussonble GpyHKumit: a) y =8x — = ¥x® +4/10 ; 0) y=¢€ LeInx ;
X

B) y=19%4x;1) y=@3x-1-Inx; n) x’y+2x°-y*=3.

4. Haiitu o6nacte onpenenenust pyHkuun Z = X% — y.

5. Haiiti MHTEpBAIBI BBITYKIOCTH M TOUKH Tiepernta rpaduka Gpyaxipu Y = 2X 2 +Inx.

BUJIET Ne 14
1 YactHble Ipon3BOIHBIE (DYHKIIMH ABYX ITEPEMEHHBIX, TIPOU3BO/IHBIE BBICIIIMX TTOPSIKOB.
2. Haiitu npenens! GyHKumii, monb3ysack npasuiioM Jlonurans:
2
X" =x-2 .
a) |Im2—; 0) |ImX-Ctg7ZX.
x>22x° +x-10 x—0

1 .
3. Haiitu ipousBoubie QyHKIMA: a) V = 2x° — — - Ux® +e°;6) y= (x5 — 4)' sin3x;
X

x — gl
B) Y =In(2Xx +cosx); r) xsiny=ylInx; n) 3t’
y=e ",
4, HaiiTit yacTHBIE MPOU3BOIHBIE BTOPOTO MOPsiIKa (PYHKLMHU JIBYX TEPEMEHHBIX
z =3c0s X + 3xy”.
5. Haiftu o6nacts onpenenenns pyuxuun Y = Ig(2x% + X —3) .
BUWJIET Ne 15
1. DKcTpeMyM (PYHKITMHU ABYX MepeMeHHbIX. Heo0XoamumMoe 1 10CTaTOUHOE YCIIOBUS SKCTPEMY-
Ma (QYHKIIUH JIBYX MEPEMEHHBIX.
2. Haiitu npenensl pyHkumii, nons3ysacek npasuiiom Jlonurans:
_ bx? —x*+7x . 20 2
a) lim Z —; 0 lim — - .
x>0 2x" +05x x5\ X =25 X-5

1
3. Haiitu mpousBoHbie QyHKIMI:A) ) = 7x% - —+ ¥x —In5;6) y= (x2 + 2)- In8x; B)
X

y = In(x + cos x); r) {X=t4’ m xy—Iny=3.

y =Int,
4. HaiiTi yacTHbIe TPOU3BOAHBIE TIEPBOTO MOPSAIKA JAHHBIX (DYHKIIUN:
2,,2 32
a) Z=3XY" +4xy" - X"; 6) z:4arctgi—¥-
5. Haiiu skcTpeMyMs! GyHKn Z = X2 + y2 + Xy —4Xx—-5Yy.
BUJIET Ne 16
1. JuddepenumpoBanue crnoxxHoW (YHKIMH IBYX MepeMeHHBIX. JluddepenHupoBannue HesB-
HOM QyHKIIUU.
2. Haiitu npenens! GyHKIMiA, noib3ysck npasuiioM Jlomurans:
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7x° —2x° + 4x X _eX
> ;0 0) lim———.
x>x  2x°+5 =0 In(1+ x)

2 :
3. Haiitu ipousBoubie QyHKIMA: a) ) = 2x° — — - Yx —Ine; 6) y= (1 — 2x)arcsm X;
X

p y=3(¢—3f: 0 XT3 7SINE ) cos(xy) = ysinx.

y =5-—cos 2t;

4, Haiitu yacTHBIE IPOM3BOAHBIE (PYHKLUHM JBYX IepeMeHHbIX Z = 3C0S X + 3y2 , Tne
X=2u—-V; y=3u+2v.

5. Haiitu obnacte onpeneneHus GyHKIIMH y = S +1g(3—x) -
X

Kpurepun ouneHKHM (8 pamkax npomesicymounol ammecmayuu)

Pecnamenmom BPC kagedpul «Bvicuias u npuxkiaonas Mmamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no 5-6aiibHoOu wikae.
Kpurepuii oueHkH oTBeTa Ha IK3aMeHe:
— 5§ 6a/10B TONTy4aeT CTYJCHT, MPOJEMOHCTPUPOBABIINN IIOJHOE BJIAJCHNUE 3HAHUSIMU B COOTBET-
CTBMM C TpeOOBaHUSAMM y4e€OHOH MPOrpaMMBl, T.€. PELIMBIIMN Bce 3ajaHus 6e3 OmMOOK B JIOTHYe-
CKUX PACCYKACHUSAX U B 0O0CHOBAHUU PEIICHUS;
— 4 6as1a 110JTy4yaeT CTyJEHT, KOTOPBIN MPU MOJIHOM BJIAJICHUU 3HAHUSIMHU B COOTBETCTBHUH C TpeOo-
BaHUSIMH Y4€OHON IPOTrpaMMbl IOIYCTUI OTAEIbHbIE HECYILIECTBEHHbIE OIIMOKHU JTMO0 MPUBEICHHbIE
UM pelIeHUs] HEAOCTaTOYHO 00OCHOBAHEI;
— 3 0as1a nosydaer CTyACHT IIPU HENOJHOM U3JI0KEHUH IOJIyYE€HHBIX 3HAHUH, JOMYCTUBILIUN IpU
9TOM OTHACJBbHBIC CYIICCTBCHHBIC OHII/I6KI/I,
— 2 0aJjuia mosiydaeT CTYJEHT NMpU OECCUCTEMHOM HM3JIOKEHUU MaTepuana, JAOMYCKAIoUUil cyle-
CTBEHHBIE OIIMOKH, KOTOPbIE MOTYT IPEMATCTBOBATh YCBOCHUIO JajbHENIIeH yueOHoM nHpopManuu.

111 CEMECTP
BOITPOCHI JIJIsI COBECEJIOBAHUSA (TEKYIIUA KOHTPOJIb)

Pazgen: «MHTErpaibHOE HCYHCICHHE)
1. Tlonsarue nepBoobpa3Hoil. Heonpenenéuuplili nuTErpan u ero cpoiicrea. Tabmuna Heonpee-
JNEHHBIX UHTErpajoB. OCHOBHBIE METObI HHTETPUPOBAHUS.
2. HemocpencTBeHHOE MHTEIPUPOBAHKE, METOJI MOJBEACHUS 1O 3HAK Iu(depeHIana, MeTo
3aMEHBI [IEPEMEHHON. HHTETPUPOBAHUE 10 YACTSIM.
3. KommuiekcHble uncia. Anredpandeckas popMa 3aliucy KOMILIEKCHOTO Yucia. Moayib U ap-
rymMeHT. Tpuronomerpuueckas U mokaszaresibHasi (OpMbI 3alUCH KOMILIEKCHOTO uucina. Jlei-
CTBHS HaJl KOMIUIEKCHBIMH unciiamu. @opmyna Myapa-Jlamnaca.
4. Mmuorounensl. Teopema be3sy. OcHoBHast Teopema anreOpsl. Paznoxenne MHOrouIeHa Ha JIH-
HEWHBIE U KBaJIpaTHbIE MHOXKHUTEIIH.
Tumns! npocTedmx Apodei 1 UX UHTETPUPOBAHHE.
HuTerpupoBanue pallnoOHAIBHBIX Apo0el METOIOM pa3iokKeHHs Ha IPOCTEHIINe JPOOH.
WuTerpupoBaHue MpoCTeHIINX UPPALMOHATIBHBIX (YHKINH.
HuTerpupoBanue TpUroHOMETPUUECKUX (DYHKIMH, YHUBEpCATIbHAs TI0/ICTaHOBKA.
OnpenenéHublil nHTErpa u ero cpoiicrea. ®opmyna HetotoHa-JleiiOHumna. 3ameHa nepemeH-
HOU B onpelen€HHOM uHTerpaie. @opMyiia UHTETPUPOBAHUS 110 YACTIM Ul ONPENEIEHHOIO

©wWooN O
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WHTETpaa.

10. IlpunosxeHusi onpeneaéHHOro MHTErpajia: BBIYUCICHUE IUIOMIAJCH MIOCKUX (GUryp, BbIUUC-

JICHWE JJIUHBI IyTH KPUBOH, 00BEMOB Tell.

11. HecoGcTBeHHbIe MHTETrpabl. IHTErpasbl ¢ 6ECKOHEUHBIMH MpeesiaMu HHTerpupoBanus. MH-

TErpajibl OT HEOrPAaHUUEHHBIX ()YHKITHIA.

Pasznen: «/Iuddepenunaibubie ypaBHeHUsI»

1.

OO6bikHOBEHHBIE U depeHanbable ypaBHeHus. OcHOBHbIE onpeneneHus. Y nepBoro mo-
psaaka. Teopema cyliecTBOBaHMSI M €AMHCTBEHHOCTH pelieHus i auddepeHnaibHoro
ypaBHeHus 1-ro nopsuka.

VYpaBHeHUs ¢ pa3IesOMUMUCS IEPEMEHHBIMU, OTHOPOAHbIE JY.

Jluneiinbie 1Y 1-ro nopsnaka

Huddepenunansubie ypaBHeHUs 2-T0 nopsiaka. OCHOBHbBIE MOHATHA. Teopema cyliecTBOBa-
Hus pewenus. [Ipocreiimme ypaBHEHMs, JOMYCKAIOIME ITIOHUKEHUE MTOPSIIKA.

Jlunetinbie muddepeHnuanbabie YpaBHEHUS 2-T0 nopsaka. JInHeitHbIe OqHOPOAHBIC U HEO/I-
HOpOJHBIC ypaBHEHUsS. TeopeMa o0 CTPYKType OOILIero pemeHus JMHEHHOr0 HEOIHOPOIHOTO
ypaBHEHUSI.

Merton Jlarpanxa pemenust JIHAY. Jluneiinsie nuddepennnanbabie ypaBHEHHS ¢ TIOCTOSH-
HBIMU KO3 puIeHTaMu.

Pemenne nMuHEHHBIX OJHOPOAHBIX AU((HEPEHIUATBEHBIX YPAaBHEHHH C IMOCTOSHHBIMH KO3 (-
dbunreHTamMu.

Pemenne nMHEHHBIX HEOTHOPOAHBIX AM(QEepeHINANBHBIX YpaBHEHUIH C MOCTOSIHHBIMH KO-
s¢dULMeHTaMU C IPaBON YacThIO CIIEIMATHLHOTO BU/IA.

KOMILIEKT 3AJTAHUM JJISI KOHTPOJIBHOM PABOTHI (PYBEXKHBIN KOHTPO.Ib)

HEPBAA ATTECTAIIUA

Bapuanr 1

1. Haiitu I/IHTeI‘paJIH'

a) j(s*

e - 4jdx

cos’x X3

6) _[ e dx; ) [(3x+1)erdx; r)I xdx

)_[ x 5dX
26 + 2X + X?

Ja—x?
; e)jcos 3xcos9xdx.

Bapmunanr 2

1. Haiitn uHTETpaIbI:

a)'[10+

4—74—3§’/x72+cosx dx
X

16—x2

6)_‘-'\/4X 1dx; B)IXdX I‘)I4 3x “¥dx;

H)IM; e)J.COSS xsin xdx.

6X +1
Bapmuanr 3

1. HaiiTu uHTErpasnsl:

a)j(_i b —§+ex—§/Fjdx;
SIN™ X X

2_4 X
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6)j

J-(3x 2)dx
X“+4x+1

de)xcos(2x+1er)j t (1 );
arctg” x (1+ x

I cos” xdx.

Bapuanr 4
1. HaiiTu unTerpansl:

) 1 8
15sinX ———+—+13-4* -6 |dx:
a)j( x2+9 3/x j

6)_[%;3 Inxdx; r)j(x2—4x)lnxdx;
—5x
(3x +1)dx _
j e Ism X dx.

Bapmuant 5
1. HaliTu unterpansl:

a) j(2-5" —3cosx+1—i+3) dx;
X

8/x®
6)J.sin (3—5x)dx; B)J.XE_XZdX; r)jarctg 3xdx;

(X+1)dX 3
— = . t dx.
ﬂ)-[2+2x+x2 e)fg *

Bapuanr 6
1. Haiitu I/IHTeraJ'ILI

a)f[ +——\/_+3jdx
16 + X2 sm X X

6)'[53_2X dx; B)j(x2 +1)% xdx: r)jln(1+ x%)dx;

H)I(4x 3)dx . e)jsin5xcosxdx.
X“+4x+9

Bapuanr 7
1. Haiitn uHTETpaIbL:

= T . 3xd
" I[ 2_ +coszx_~°{/§ ]dx 6)Ies “dx; B)I(5 6x)sin4xdx; r)j 13’; ;

e)_[sin4 8x cos 8xdx .

J~ (2x— 3)dx :

X2 +2x+11
Bapuanr 8
1. Haiitn nHTETpaIbI:

a)j d —3* +4/x® —7cos x + 3 |dx
4+ x>
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6)J.COS(10X—7)O|X; ») [sin® xcosxdx; ) [xInxdx; MM,
X +6X+3

BTOPASA ATTECTAIIUA

Bapmuanr 1
1

1. HaiiTu onpeneneHHbIe HHTETPATIBL: a) I dx ; 0) ICOS X sinx dx.

(2x+3)"’
5 5 ¢ Inx dx
2. HaiiTi HecoOCTBEHHBIN UHTETPAI: I .
1 X
3. Haitrn pemenus JIY: a) Xy" — Y —xsmL =0; 6) (L+x)y"+y +1=0.
X
BapuanT 2
e 74
1. HaiiTu onpeneneHHbIe HHTETPAJIBL: a) J'|I'I_de; 0) J Lz
1 X 5 1—sin“x
> Hai ; ) : X 2dx
. HaiiTi HecoOCTBEHHBII HHTETpa: a I—
0 \1-— X3

!

| <

3. Haiitu pemenns Y: a) Xy" =y’ In 6) y'+ y'tgx= %sin 2X.

Bapuanr 3
e 1 3
1. Haiitu onpeneneHHble HHTETPANIBL: a) J‘% dx; o) Ixzex dx.
0

1

o o 1/x
2. Haiitu HecoOCTBEHHBIN UHTErpaL: ) j—ze dx.
0

3. Haiitu peutenns JIV: a) Y — Xy' = 6) xy"—2y' =2x*.
2
COos™ —
X
Bapuanr 4
ay 1
1. Haiitu onpeneneHHble HHTETpaJbl: a) j Sm X dX 0) J( — 2%/_ — —j dx
X
5 5 ¢ Inx dx
2. Haiiti HecOOCTBEHHBIN MHTETPAIL: ) J .
X

1
3. Haittn pemenns JIY: a) Xy"— Yy =x%*; 6) yy" + Y'Z =
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Bapuanr S

wl2
5 _3[ 2
. Haiitu onpenenennsie narerpansr: a) | XSIN3XAX ; 6) X2+ = x° |dx.
X

0
Haiitit HecoOCTBEHHBIN HHTErPAIL: dx
' pait _14x T 7
. Haiitu pemenus IV: a) y”(x 24 5)— 2y'x=0; o) y”(2y + 3)— 2y' 2_0.
Bapuanr 6

2 /12
N 3 1 7 i
. HaiiTu onpeneneHHble MHTETpaJIbl: a) J. A/x ——=—=+ X' |dx;6) |x cosxdx.

1 Vx ;

3
X
. Haiitn HecoOCTBEHHBIN UHTETPAI: I— .
2
ovI—

. Haiitu pemenus JIY: a) x3y”+ X2y'—l: 0;0) y”(3y+4)—3y’2 =0.

Bapmuant 7

3
. Haiitu onpenenennbie HHTErpaibl: a) I(4X —3Ux? ]dX 0) j — 4X) In xdx.
1

o0

y . Xdx
. Haiitu HecoOCTBEHHBIN HHTETpal: I .
2
o X“+4

. Haiitu pemrennsa JIV: a) Xy"+y' +X=0; 6) yy" + V' 2-0.

Bapuanr 8

2 3 e
. Haiitu onpenenieHHble HHTETpAIBL: a) j(4x5 - 5\/ _— —AJ dx; 6) Ixz Inxdx.
X
1 1

o0
dx
. HaiiTi HecoOCTBEHHBIN UHTErpa: I .
2
o X°+9

. Haiitu pemrenns IY: a) Y = l(l+ Ini) 6) Y +2yy'=0.
X X
BapnaHT 9

. Haiitu onpeneneHHble MHTErPaBL: a) J. 3x% +4x — 1)dX 0) Ix 3" dx.
)

o0
dx
. Haiitn HecoOCTBEeHHBIN UHTETPAT: j ( )

. Haittu pemernns IY: a) V' + Yy’ =e7’; 6) y" + 2xy =0.

Bapuanr 10
zl2

1
. Haiitu onpeneneHHple HHTETpaNIbL: a) I( X——+ 3x jdX 0) j X — 1 COS Xdx.

. HaiiTi HecoOCTBEHHBIN UHTErpa:

[
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. Haiitu pemenns IY: a) xy" + 2y =0 6) y"y3 +1=0, y(1)= -1, y’(l) =-1.
Bapuant 11

2 1
2 -
. Haiitu onpeneneHHple HHTETpaIbl: a) j(4x ——+ ?\’/;) dx; 6) J.x e “dx.
X
1

o0

o o -5x
. Haiitu HecoOCTBEHHBII MHTETPAT: je dx.
2

. Haittu pemenus JIV: a) Xy" + Y’ = % 6) y'y> +64=0, y(0)=4, y'(0)=2.
X

Bapuanr 12

3 1
. HaiiTu onpenenenHble HHTErpaisl: a) j(ze —5x+ 4)dX ; 0) I(3 + x) e’dx.
2 0

o0
5 5 Xax
. Haliti HecoOCTBEHHBIH HHTCTpaI: J.

2 X2 _1.
. Haiitu pemenus IV: a) x3y" + x2y’ =/x 0) V' = 24y3.
Bapuanr 15

e 1
3
. Haiitu onpeneneHHble HHTETpaIbL: a) J‘% dx; o) Ixzex dx.
0

1

o o 1/x
. Halitn HecoOCTBEHHBIN MHTETpA: a) —ze dx.
0

. Haiitu pemrenns JIV: a) Y — Xy' = 6) xy"—2y' =2x*.

cos® 2
X

Bapmuanr 16

7/4
1
. Haiitu onpeneneHHble HHTETPANIbL: a) J‘ SII"I X dx; 0) J(SXZ _28fx - —) dx
COS X X

¢ Inx dx

. Haiitu HecoOCTBEHHBIN UHTETpA: a) J
1

. Haittu pewenns JIV: a) Xy"—y' =x%*; 6) yy" + Y'Z =
Bapuant 17

wl2
S s
. Haiitu onpeneneHHple HHTETpaNIbL: a) xsin3xdx ; 6) +—4— x° |dX.
X

0
Haiitu HecoOOCTBEHHBIN UHTErPAIL: dx
' pat: 714x Y7
. Haiitn peruenns J1Y: a) y"(x 24 5)— 2y’x=0; 6) y'(2y+3)-2y'*=0.
BapuanTt 18
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1 Ve
4. Haiitu onpeeneHHbIE UHTErpajbl: a) I (2(1—)(4; 6) j cos® x sin x dx .
X
0 0

3)

+00

In x dx

5. Haiitu HecOOCTBEHHBINM MHTETPAIT: I
X

1

!
6. Haiirn pemers J1Y: a) Xy" — Y’ — xsin 2= = 0; 6) @+x)y"+y +1=0.
X
BapuanTl19
e ”/4
4. Haiitu onpeiesieHHbIE HHTETPAIbL: a) J'|I'I_de; 0) J dx 5
1 X 5 1—sin“x
5 Hai ; } : Jl. X 2dx
. Haiitn HecoOCTBeHHBII UHTETpAT: a) | —F—=.
oVv1l— X3

6. Haiitu pemrenns IV: a) Xy" =y'In=—; &) y" + y’tgx=%sin 2X.

X
BapuanTt 20

e 1
3
7. Haiitu onpesieieHHbIE HHTETPAIBL: ) J‘% dx; o) J‘xzex dx.
0 0

1

o o 1/x
8. HaiiTi HecoOCTBEHHBIN MHTETPAI: Q) j—ze dx.
0

o ' X " ’ 4
9. Haiitu pemienus JIV: a) Y — Xy = —— 6) xy" —2y' =2x".

cos® 2
X

Kpurtepun ouieHKH NUCbMEHHOW KOHTPOJIbHOM PadoThI (8 pamkax pybexcHol ammecmayuu)

Peznamenmom BPC kaghedpvi « Bvlcuias u npukiaouas mamemamuxay npedycmompero 25 oan-
JI08 3a 6bINOJHEHUe PYOedCHOU KOHmMpOIbHOU pabomsl. Kadcooe 3adanue, 6xoosujee 8 KOHMPO/ib-
HYIO, OYeHUBAemcs npenooasamenem ONpedesieHHbIM Koauuecmeom obannos. Mmozoewlii bann 3a
KOHMPOIbHYIO pabomy NOIY4Aencs CyMMUpoSanuem 06aii0e 3a 6ce 3a0anusl.

Kpurepuii oueHKH 0JHOI0 32 JaHUS:

— oOy4aromuicst MpaBUJIbHO PELINI 33/1a4dy; MPH 3TOM JIOTUYHO, MTOCIEA0BATEIHLHO U apTyMEHTHPO-
BaHHO HM3JIOXKHII PEIICHUE 3a/1a9U — MAaKCUMaIbHOE KOJMYECTBO OAJLIOB;

— 06y‘-I3IOHIHI>iC?I B OCHOBHOM IIPAaBUJIBHO pEHINI 3aaa4y, JOIMYCTHUB IIPU 3TOM HE3HAYUTCIIBHBIC HC-
TOYHOCTH U TorpentHocTH — 80% OT MaKCUMaIbHOTO KOJIMYeCTBa 0aJlioB;

— 00yYaromuiicsi He TTOJTHOCThIO PeIiiI 3a/1a4dy, Ho He MeHee 50%, JoMmyCcTUB TIpH 3TOM He Oosee
oJlHOM Tpy0oit ommoku — 60% 0T MaKCUMaTbHOTO KOJUYECTBA OAIJIOB;

— oO0yyarouuiicss MpuBeN HEMOIHOE pelleHne 3a1a4n (crenenb moaHoTe — oT 30% mo 50%), nomy-
CTHB TIPU 3TOM 3HAYUTENbHbIE HeA04YeThl — 40% OT MaKCHMAalbHOTO KOJMYECTBA OAIJIOB;

— oOyuaromuiicss mpuBen He 6osnee 30% pemieHUs 3a7a4u, JOMYCTUB MPU ATOM TpyOble OMIUOKU U
HemoueThl — 20% oT MaKCHMaIbHOT'O KOJIMUECTBA 0OalIoB;

— oOy4Jaronuiicss HE MPUCTYIWI K PEIICHHIO 3a1a49u — 0 OayioB.
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9K3AMEHALIMOHHBIE BUWJIETbHI
BapuanTt 1

1. I[lonsTe nepBooOpa3zHoii. Heonpenen€nuplil HHTErpaji u ero cBoiicTea. Tabnuua Heonpee-
JIEHHBIX UHTETPAJIOB.

2 3
2. Haiiure UHTErpabL: a)J'(xZ + 34 —3]/x? jdx ; 0) I(3x +1) e*dxs
1 X -1

\/;dX . L dx
R Eveorer A Fey

2 Xx—4
. dx - -
’ o ~1[«/x)i1 R x+1dx

3. Pemmte J1Y ¢ paspensrommmucs nepemerasivu (L+ y2)dx — xydy =0; y(2) =1

4. Haifty mwiomas GpUrypsl, OrpaHHYCHHOM IMHIsIME: Y = X°, Y =4, Xx=0

Bapuant 2
1. OcHOBHBIE METOJIbI HHTETPUPOBAHUA: HEIIOCPEICTBEHHOE MHTErpUpoBaHue. MeTo ] MHTEerpupoBa-
HUS TOJIBEJICHUEM MO/ 3HaK AuddepeHinana, MeTo ]l 3aMeHbI IEPEMEHHOM.

2. HaliTn wHTETpAJIBI: a)i[gXZ —23/x — lj dx; 0) j‘(4 — 3x)e¥dx> B) j‘ +/x dx :
1 X % 2 Vx +1
T dx y 3
r [——=2_;m [_dx ; e) |cos”xdX.
_'[o\/ x°+4 '[ x In® x I
3. Pemure 1Y y':§+¥.

4. Haiitu miomniais GUrypbl, orpaHudeHHoM sunusamu: Y =1— X2, y=0.

Bapuanr 3

1. aTerpupoBanue no 4acTsiM B HEONIPEAECIEHHOM UHTETpase.

2 7l2
2. HaiiTn uHTETpaib: a)J‘(4§/; 1 + X7de; 0 J‘x cos x dx);
1 Y 0

X
F todx . I 02
_dx ; _dx _; sin“3xdx.

& -c[1+ x+1 r)-!-xz —4 & Jz‘(3x—l)5 ) J‘

3. Peummre IV : Y'tgx—-y=1; y(%):j_;

4. Haitt miowmas GUrypsl, orpannenHoi muuamu: Y = X2, Y = 2X + 3.

Bapuanr 4

1. Pa3znoxeHne MHOTOYJIeHA Ha JIMHEWHBIE U KBAIpaTHbIE MHOXKHUTEH. THIIBI IpocTeHIux aApodeit n
VX UHTETPUPOBAHUE.

3 e
2. HaiiTu uHTerpansl: a)J‘[4X —}/x?% = isj dx> 0) .[(XZ — 4x) In xdx:
1 1

X
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9 © T -
B) [(X=1 gy; 1) [ X9 m [ SNX 4s:e)
'!;\/Y-l-ldx _-[Oxz + 4 J/.2\/m J

3. Pemure JTY ¢ pasaensiomumucs nepemernsivn Xydx + (L+ YW1+ x2dy =0; y(~/8) =1.

NG —2x+2

4. HaiiTu ruiomaas Gurypbl, OrpaHHYeHHON JIUHUAMU: Y = X3, y=4x, x>0.

Bapuanr §

1. MHTerpupoBanme paunoHaIbHBIX APOOEi METOJOM pa3iioKeHHs Ha IpocTeiimue npoou. Mure-
I'pPUPOBaHKUE NIPOCTEHIINX UPPALUOHAIBHBIX (QYHKIUI.

1
2. HaiiTu uHTETpaIIBL: a)f[S/x4 _ 3 . 5X2jdx; 0) _[n(l+ x*)dx;
1 VX -

r) j’-Zde; ) J‘

2
5 X°—4

: ¢) [cos®xsin® xdx.
4x+7

B) J. ;
1++/x
3. Pemmte Y Y+yCOSX=COSX.

4. Haiitu muiomaas GUrypbl, OrpaHU4eHHON JIMHUSIMU: Y = JX y Y=X.

Bapuanr 6
1. UnTerpupoBanne TpUrOHOMETPUYECKUX (PYHKLMI, YHUBEpCallbHAs N0JICTAaHOBKA. MIHTErpasnsl BU-

na jsin“xcos’” xdx .

2. Hai erpansl: a) 2 1 4 ;0) [ x2 In xdx; B) ;
WTH UHTErPaJIbL: J‘( - jdx JX n xdx; B Ix\/_
2X—1
T) dx ; 1T) :e) | >——dx
'(‘).'\/2—)6 J‘x/x +1 IXZ_X+1

3. Pemure Y Y’ =y—2+5¥+ 6.
X
4. HaiiTu ruiomaas GUrypbl, OrpaHH4eHHON JIMHUAMU: Y = X2, y= Jx .

Bapuanr 7
1. Onpenien€HHbIN UHTETPAl U €70 CBOMCTBA.

dx
xlnx

5 10)

2. Haiftn uHTETrpaibl: a)J‘ 3x2 4+ 4x — 1)an6) Ilenxdx )J‘1+ & x. J-
-2

2 _ 4x -3
Jl. X e)Ix +x+9OIX

3. Pemure ]IV y'—l =x°, y(l) =0.
X

., o 2 2
4. Haiitu rutomaab GUrypsl, orpaHideHHON muHusamMu: Y = X7, Y =—x, x = 2.
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Bapuanr 8

1. ®opmyna HeroTona-JIeiiOHuma. 3aMeHa mepeMeHHON B omnpeaenéHHoM uHTerpane. dopmyna uHTe-
TPUPOBAHMUS 10 YACTSAM JJISl ONPEAECAEHHOTO HHTETpaa.

8 T 15 de

2. HaiiTu uHTErpansl: a) I(‘O\’/; —Xx— 4)dX ; 6) I(Z — 5x)Sin XdX ; B) I

3Vx+1’

057r
r) Icos 3xdx ; 1) Itgxdx ¢) [sin’ xcos xdx.

3. Pemmre J1Y ¢ paspenstommmucs nepemennsivu Y'SINX = ylIny; y(i)z 1.

2

4. Haiiti miomias GUrypbl, OrpaHM4eHHOM JTMHUAMU: Y =5 — X, y=1.

Bapuant 9

1. ITpunoxenus onpeaenéHHOro MHTErpaga: BbIYMCICHHUE IUIOMIAJeH MIOCKUX (Uryp, BHIYUCICHHE
JUIMHBI yTU KPUBOH, 06’beMOB TeNl.

2. Haiitit nHTCrpaIbl: a)J' \/_ 3x+2)dx, 0) I(x 1) cos xdx > B) I de

r)oj3 dx ,IL) «/_; e) ISin33XdX.

x2 + x Inx

3. Pernure 1Y ¢ paspemsommmucs nepemenasiv  (L+€X)yy' =¢e*;  y(0) =1.

o o 2 3
4. Haiftu rutomaap GUrypbl, orpaHndeHHoN auHusMu: Y = X7, Y =x".

Bapuanr 10
1. HecoOcTBeHHbIe nHTErpansl. IHTErpassl ¢ 06CKOHEUHBIMU IpeesiaMy UHTerpupoBanus. Mure-
rpajibl OT HEOTPAHUYEHHBIX (PYHKIUI.

2. Haiitu uHTErpans: a)j‘[ __+3x jdx, 0) J'x 3% dx: )J.?{/_le.

1 )C

r) jxcosxdx, ﬂ)j'lndea e) _fCOS 4x - cos 9xdx.

—0o0

3. Pemnte J1Y ¢ paspensionpmucs nepevennsiva Y = 2,/y INX; y(e) =1.

4. Haitti miomazs Gurypsl, orpannyentoit mmusvu: Y =X, Y =8, x=0.

Bapuanr 11

1. Juddepenunanbupie ypaBHEHUs: onpenenenue, nopsaok Y, pemenue Y.
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057 2X 1
r) jctgxdx n)j 2 —x+1

p . dx
2. HaiiTu unTerpans:: a!( )dx 6) jxe dx; s) j1+m,

dx

X

y =

3. Pemmte 1Y ——2 =2x°.

4. Haiitu muioimaib (1)I/Il"ypI>I, OTPaHUYEHHO! JINHUAMU: Y = X3, y=x.

Bapuanr 12

1. JuddepenunansHoe ypaBHeHHE 1-TO MOpsIKa: ONpeesieHue; oolee n YacTHOE pemmeHus. Teo-
pema CyliecTBOBaHMS U €IMHCTBEHHOCTH PEIICHUS mm AY 1-ro nopsaka.

2. Haiitu unTerpanst: a)J[Z&—T+4deX 6) len Xdx; B) J-://_—d);- :
X X —
"o arctgx . (x — D)dx
g 5 XIn IL)£1+ jZ+3x+x2'

3. Pemmre Y Y'igXx—y=1; y(%):l.

4. Haittu tutomaap GUrypbl, OrpaHUYCHHON JIMHUSAME: Y = X2, y=2x.

Bapuanr 13
1. Y c pazpensonmmucs NepeMeHHbIMU: ONPEIEICHNE U MOPAIOK PELICHHUS.

)d 6)I \/_ B)'([mf)++ldx;

dx .

2. HaiiTu unTerpainsl: a) J ( F

x3 9+x

xdx_ ef 4x -3

r) j2x3|n xdx;; 1) j T ario

3. Pemmre 1V ¢ pazaenstomuMucs nepeMeHHbIMU sin y COS xdy = CO0S ysin xadx , y(0)= %
4. Haiitu ruiomaas Gurypsl, OrpaHi4eHHON JIUHUAMU: Y = —X2, y=-1.
Bapuanr 14

1. Opnnopoansie 1Y 1-ro nopska: onpenenenye u nopsaok pemenus. Jluneitnsie 1Y 1-ro mo-
psLKaA: ONPEACIICHUE U NTOPSAAO0K PELIECHUs

2. Haiitn uHTerpanst: a)j:(ze —5x+4)dx; 6) jfxsin 4XdX; ) jt xdx
0

J1++/x

r)_[ ,H)T xdx " e) [sin® xcos xdx.
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4. Haitty mwiowans Gurypsl, orpanndentoii mmmsavu: Y =X +1 y=2, x=0.

3. Penmre IV )'=

Kpurepun ouneHKH (8 pamkax npomesicymounol ammecmayuu)

Peznamenmom BPC kagedpwl «Boicuias u npukiaonas Mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no 5-0aiibHOU wKae.

KpnTepnifl OIICHKH O0TBE€TA HA JK3aMCHE:

— 5 0a/J10B MOTydYaeT CTYAEHT, MPOJEMOHCTPHPOBABILUI TOJTHOE BIIQJCHNUE 3HAHUSIMU B COOTBET-
CTBUU C TPEOOBAHHUSIMH Y4€OHOW MPOTpPaMMBbl, T.C. PEIIMBIIUIN BCe 3aMaHus 0e3 OMMOOK B JIOTHYE-
CKUX PacCyKICHHIX U B 000OCHOBAHUU PELICHUS;

— 4 HaJu1a moyy4aer CTyJIeHT, KOTOPBI MPH MOJIHOM BIIaJICHUU 3HAHUSIMH B COOTBETCTBUU C Tpebo-
BaHUSAMHU Y4€OHOM MPOrpamMMbl JOMYCTHUII OT/IEIbHbIC HECYIIECTBEHHbIC OMUOKH TUOO MPUBEICHHBIC
UM PEIIEHUS] HEIOCTaTOYHO OOOCHOBAHHBI;

— 3 faJuIa MOJTyYaeT CTYACHT MPH HEMOJIHOM W3JI0KEHUH TIOTYYE€HHBIX 3HAHUH, JTOMYCTUBIIUHN NIpH
3TOM OT/AEJIHHBIE CYIIECTBEHHBIE OITNOKH;

— 2 faJjua moJsiydaeT CTYJEHT NpU OECCUCTEMHOM HM3JIOKEHUU MaTepuana, JAOMYCKAIoUUi cyle-
CTBEHHBIE OIITMOKH, KOTOPbIE MOTYT IPEMSATCTBOBATh YCBOCHUIO JaibHENIIeH yaeOHOW HHPOpMAaLnH.

IV CEMECTP

BOITPOCHI JIJIsI COBECEJIOBAHUSA (TEKYIIIU KOHTPOJIb)
Pazpen: «Paabn»
1. Ywucnossie psanbsl. Cymma psia. Cxonumocts psafga. Heo6xonnmoe yciaoBue cXoIMMOCTH psa.
OcHOBHBIE CBOWCTBA CXOJSAINXCS PSIIOB.
2. 3HaKOMOJIOXKUTEJIbHBIE YUCIOBbIE Psiibl. JlocTaTOUHbIE MPU3HAKU CXOJUMOCTH 3HAKOIOJIO-
JKUTEJBHBIX PSAJOB: IPU3HAKA CPABHEHHUS.
3. JlocraTo4yHble MPU3HAKU CXOJMMOCTH 3HAKOMOJIOKUTENbHBIX PAJIOB: IPU3HAKU CPAaBHEHMUSL.
[Tpuznaku Hanambepa u Kormm.
3nakouepenyroumecs psabl. [Ipusnak JleitOnuma.
3HakornepeMeHHbIe psiibl. OOmMA MpU3HAK CXOAUMOCTH.
CBolicTBa YUCIIOBBIX PSJOB.
[TonsiTue o pyHkunoHanbHOM paje. CteneHnsle paasl. MaTepBan u paanyc cxoaumoctu. O0-
JIACTh CXOJMMOCTH CTEIIEHHOTO Psja.
CaotlicTBa cTeneHHbIX pAaoB. AuddepeHurpoBanrie 1 HHTETPUPOBAHUE CTENIEHHBIX PSIOB.
9. ®opmynsl u psaasl Maknopena u Telnopa. Paznoxxenue QyHKIui B CTENEHHOM psij.

No ok

©

Pa3nesn: «OCHOBBI TEOPHH BepPOSITHOCTEN U MaTeMAaTHYeCKOl CTATHCTHKH
1. Cayyaiinsle coObITHA U oniepaly HaJ HUMH. HecoBmecTHble coObITus. [lomHas rpymnna no-
MapHO HECOBMECTHBIX coObITHH. Kitaccuyeckoe omnpeeneHie BeposSTHOCTH.
[TpaBuiia komObuHaTopuky. Pa3znnynble koMOMHAIMK O€3 TOBTOPEHU.
IIpaBuna komOuHaTOPHKH. PazniuHble KOMOMHAIMY C TIOBTOPEHUSMHU.
VYcnoBHas BEpOATHOCTh. T€OpeMbl YMHOKEHUS U CIIOKEHUS BEPOSITHOCTEM.
®opmyna noaHou BepoatHocTU. Popmyina baneca.

obrwn
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6. IloBropHble ucnbiTanus. bunomuansHoe pacnpenenenue. Popmyna bepuymm. Hausepost-
Heillee 3HaUYeHUE YHCIIa MOSIBICHHS COOBITHUS.

7. JloxanpHas U MHTErpajibHas Teopembl MyaBpa - Jlamnaca. Pacnipenenenue [lyaccona. Ilonu-
HOMMAJIBHOE PacIpeleIICHNUE.

8. Cunyudaiinas BenuunHa. JIMCKpETHBIC U HEMPEPbIBHBIC CIyYaiiHble BEMUYUHBI. P pacnpene-
JICHUS] JUCKPETHOM CIIy4yaliHOW BEJTMYMHBI.

9. Oyukuwms pacnpenenenus. CBOHCTBA QYHKIIMH pacTpee/iCHUs.

10. ITnoTHOCTH pacnpeaeneHus, e€ cBoiicTBa. HopManbHbIi 3aKOH pacipeaeneHus.

11. He3aBucumele ciy4aiiHble BEIMUMHBL. YNCIOBBIE XapaKTEPUCTUKU CIydalHbIX BeIUYUH. Ma-
TEMaTU4eCKOoe OKUIaHue, e€ cBorcTaa. Jlucnepcus, ee CBOMCTBA.

12. Koa¢dummeHt Kkoppessiiuu, ero CBOMCTBA.

13. OcHoBHbIE OHATHSA MAaTEMaTUYECKONW CTATUCTUKH: BEIOOPOUHAsi COBOKYITHOCTh, F€HEepalIbHast
COBOKYITHOCTb, IIOBTOpPHAst BEIOOpKA, O€CIIOBTOpHAs BEIOOPKA, OTHOCUTEIIbHBIN NTOKA3aTeNb
BbIOOpKHU. Omunbka penpeseHTaTuBHOCTH. CTaTUCTHYECKOE pacnpeenenne Bioopku. [lonu-
T'OH 4acCTOT, TUCTOTPaMMa 4acToT.

14. T'enepanbHas cpelHss, BBIOOpOUHas CpeiHssi. Y CTOMUMBOCTh BBIOOPOYHBIX cpeaHux. [loBe-
pHUTEIbHBIE HHTEPBAJIBI IS OLICHKA MaTEMATHYECKOT0 OKUJAHUS HOPMAJIBHOIO pacupenese-
Hus. OLeHKa BepoITHOCTU (OMHOMHUAIBHOTO pacipe/iesieHus) IO OTHOCUTENIbHOM YacToTe.

Kputepum oueHku (8 pamxax mexywei ammecmayuu,)

Peznamenmom BPC kagedpwr «Bovicwias u npuxiaouas mamemamuxay npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku paspabomanul, ucxoos uz pazoenenus oai-
J108: 5 6annos 3a oceoeHue meopemuideckux 60npoco8 OUCYUNIUHbL, 5 6aNN08 — 3a 8bINOIHEHUe 00-
MAUHUX 3A0AHUIL.

KpnTepml OILCHKH OTBETOB HA TCOPETUYECCKHE BOIIPOCHI:

— 5 0aJU10B BBICTABJISACTCSI CTYAEHTY, €CJIM OH M3JIOXKHI COJIepKaHUe BOIpoca B 00beMe, Ipeny-
CMOTPEHHOM IPOTPAMMO1, TPH STOM U3JI0KHUII MaTEPHUaAT IPaMOTHBIM SI3BIKOM, TOYHO MCIIOJIB3YS Ma-
TEMAaTUYECKYI0 TEPMHHOJIOTHIO U CUMBOJIHKY, B OTIPE/IeIIEHHON JTOTHYECKOM MOC/Ie0BaTeNbHOCTH;

— 4 6a/11a BBICTABJIAIOTCS CTYEHTY, eCJH MPU JOCTATOYHO MOJIHOM U I'PaMOTHOM OCBELIEHUH BO-
Ipoca OH JIOMYCTHUJI HeOOJIbIINE HETOYHOCTH, HE MCKaXKAIOIMe MaTeMaTHUECKOTO COJIepKaHHsI OTBe-
Ta,

— 3 0aJ1a BBICTABJSIOTCS CTYAEHTY TPU HEMOJHOM PACKPBITHH COZIEp KaHUs BOIpoca (comepika-
HHE BOIPOCA M3JI0KEHO (parMeHTapHO, HE BCET/la OCJIEA0BATENIBHO), HO TIOKA3aHO o0Iee IMoHUMa-
HHUE BOMPOCA; JOMYIICHBI OMIMOKHU TPU MCIIOIB30BAHUN MaTEMaTHUECKOW TEPMUHOIOTHH;

— 2 0a/u1a moJiy4aeT CTYAEHT, NMPOJAEMOHCTPUPOBABIINIA OOpPBIBOYHBIC 3HAHUS W JIOMYCTUBIINN
OLIMOKHM B OIpEJIeIEHUH MOHIATUI U ITPU UCTIOIb30BaHUM MAaTEMATHYECKO TEPMUHOJIOTHH.

KOMILIEKT 3AJJAHUM JJISI KOHTPOJIBHOM PABOTHI (PYBEXXHBII KOHTPO.Ib)
ITEPBAA ATTECTALIA

BapuanTt Ne 1

1. I/ICCJ'IC,Z[OBaTB YHUCJIOBBIC PAJAbI HA CXOOUMOCTD:
0 n 2 0 7 n 0 n n
DY ——1 0 X——; B Y ———.
n=11+n n=15n! n=1 (2n+1)
2. Uccnenosath Ha YCJIIOBHYIO, a6COJ'IIOTHyIO CXOIUMOCTH:
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e 0] o0 n OO_n
NP () [Rhe P 1n[2n+1j; )

n=1 n(n +1) , n=1 3n +1
0 2nxn n
3. Haiitu 061acTh CXOAUMOCTH CTENEHHOTO psja: a) 0) Z
n—1 nl! n—1n(n+ 3)

4. HaifTu Tpu NEpBBIX, OTIMYHBIX OT HYJS, YWICHA PA3JIOKEHUS B CTEIICHHOHN psij pemeHus audde-

3 1
PEHIHUAILHOTO YPABHEHHUSL: y'=y+x°, Y(O) =_.

2
Bapuant Ne2.
1. WccnenoBarh YUCIIOBBIE PSABI HA CXOJIUMOCTD:
1 3 0 Sﬂ
)Z ' I)Z——— B) 2 5
1n?(n+3)’ n=1(3n)! n=1 (n+1)"
2. VccnenoBath Ha YCIOBHYIO, a0COTIOTHYIO CXOJIUMOCTb!
s n+1 2n + 1 X n nn el 1 :
) Y ()" — 92 (-1)—; y 3 n) .
n=1 n(n+1) n=1 (2n +1) n-1 2
® (x+D
3. Haiiti 06;1acTh CXOAMMOCTH CTEIIEHHOTO Psijia: a) 2 —_— ;0) Z
n+ 4 Zi@n-)r

4. HaifTu TpuW MEpBBIX, OTIMYHBIX OT HYJS, WICHA PA3JIOKECHUS B CTCIICHHOW psi pemeHus audde-
3x 2
PEHIMAIBHOTO YPaBHEHHS: Y’ =e”" +2xy°, Y(O) =1.
Bapuant Ne 3.
1. UccnenoBatk 4ncioBble p;IL[LI Ha CXOJMMOCTb:
n
©n®+1 Mn+D ®» (2n-1
a) 2. , 6)2 B) X :

n=1 n 3 n=1
2.HccrienoBarh Ha yCIOBHYIO, a6c0n10THy}0 CXOJIUMOCTbD:

DI oSyt w B 1)

5n+1 n-1 (3n-2)" n=1 5"
o 2 3"
3. Haiitu 0611acTh CXOAUMOCTH CTENEHHOTO psja: a) Y, —— * X" ; 0) Z (X + 2)
n=1N-+ 1 2
4.HaiiTu Tpu NEepBBIX, OTIUYHBIX OT HYJIS, YIEHA Pa3JIOKCHUS B CTENIEHHOW psii pemieHus: audde-
1

2
PEHIHAIBHOTO YPABHEHUSA: y' = 2y + yex; y(O) =

Bapuant Ne 4.

1. HccnegoBaTh 4UCIOBEIE pAAbI HA CXOAUMOCTD!:

1 £ n )"
0 : .
2 nzlx/zn 1 )Zlo" ®) El(Sn +1j

2. 2) UccrnenoBath Ha yCIIOBHYIO, a0COTIOTHYIO CXOJIUMOCTD:

o1



1)" © n 3" ©  (-1)
2 > ) 6 > (-1)" -~ B) Y ————
n=2 ninn’ n=1 n! n=1(2n+1)
o 2" n+1)" |,
3. Haiiti 06macTh CXOMMOCTH cTeneHHoro psaa: a) », — -(x +3)"; 6) Z X
n=1 nl n+ 3
4. HaliTu TpU MEPBbIX, OTIMYHBIX OT HYJIs, WICHA PAa3JI0KEHHs B CTENEHHON psi petenus audde-
PEHIIMAIIBHOTO ypaBHEHUs: Y’ = Yy COS X + 2COS Y, y(O) =0.

Bapuant Ne 5.

1. I/ICCJIGI[OBaTB YU CJIOBBIC PAJAbI HA CXOOANUMOCTD:

1 n o 1 n+1
a)Z ; 6)2— B)Z(2+—j :

n=2 n% —n n=1 N! n=1 10"
2. HccnenoBaTh Ha yCIOBHYIO, a0COTIOTHYIO CXOJUMOCTD!
2 n
o n 2n+3 ® R ® n [ 2n+1
)Y (1) ——; 6) > (-1)" ——; B) Z(—l) '
n=1 n(n+1) n—1 (n+3)! n—1 3n+2
w n
3. Haiitu 061acTh CXOAMMOCTH CTENEHHOTO psaa: a) ), ;0) Z —(x- 2)
n=1(n+ 1) n= 14n 1
4. HaifTu Tpy MEpBBIX, OTIUYHBIX OT HYJIS, WICHA Pa3JIOKEHHS B CTETIEHHOU psAJ pemieHus nudge-
peHLMANBbHOTO ypaHeHns: Y’ = X2 + Xy + Y2, y(0)=0,5.
Bapuant Ne 6.
1. WccnenoBarh YUCIIOBBIE PSAABI HA CXOJIUMOCTD:
1 » 11" ® 2\
)Y — 6) ¥ B Y |05+ |
n=12" + 1 n=1 N! n=1 3)

2. VccnenoBath Ha YCIOBHYIO, A0COTIOTHYIO CXOJIUMOCTH:

& n (_1)n & n+1 n? < (_1)n
-1) ——; -1)""——: B .
. nzzll( ) v3n-1 0 nZ::1( ) (n+2)! ) nZ::1 n"

5"(x-3)" n"
3. Haiiti 06acTh CXOAMMOCTH CTETIEHHOTO psja: a) Z —0) Z
n=1 n! n=1 N!
4. HaiiTu Tpy MEepBBIX, OTIUYHBIX OT HYJIS, WICHA Pa3JIOKCHHS B CTETIEHHOU sl perieHus nudde-
penumansHoro ypapuenns: Y =e>" X + X, y(O) =0.
Bapuant Ne 7.
1. HMccnenoBarh YUCIOBBIC PSIIBI HA CXOUMOCTb:
2
1 » 2n+1 = (n+2)
2 Y 6 X —; B Y (—
n—2nin®n’ n=1 n3 n=1\N+3
2. HccnenoBaTh Ha YCIOBHYIO, a0COTIOTHYIO CXOJIUMOCTD!
o n 1 o a 3n+1 00 n 5"
2) >(-1) 9 XY w X ()
n=1 (n+3)InIn+3) n=1 (n+2)4 n=1 (2n)!
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© 3 X2n

3. Haiitu 061acTh CXOAUMOCTH CTENEHHOTO psja: a) 5 X" ; 0) Z
n=1 n°+1 nan(n+1)

4. HaiiTu Tpu nepBbIX, OTIMYHBIX OT HYJS, YWIEHA PA3JIOKEHUs B CTEIEHHOU psiji pemieHus audde-

2 2
PEHITMAIEHOTO YPABHCHHMS: y, =X+X +Vy, y(O) =1

Bapuant Ne 8.

1. I/ICCJIGI[OBaTB YU CJIOBBIC PAJAbI HA CXOOANUMOCTD:

)2(2jn- 55" mi(”]z
n=1 2n+1 , n]_(n+2)' n=1 2n+1 .

2. HCCJ’IGHOB&TB Ha YCJIOBHYIO, a6COJ'IIOTHy10 CXOAUMOCTb:

0 l o0 0 n3n 0 (_1)n
a) > (-1)" ——; ) X-1) ——— B X — .
n=1( ) 4n-1 nzl( ) (n+1)" n=1(n +3)!
o0 3n2 0 X
3. Haiitu 061acTh CXOAMMOCTH CTENIEHHOTO psjga: a) ). —— - x"; 0) Z —
n=1 N

4. HaliTu TpU NEPBHIX, OTJAMYHBIX OT HYJIS, YIEHA Pa3lIOKEHUS B CTENEHHOM psm pemenus audde-
2
PEHIMAILHOTO YPABHEHUS: y' =X +Y, Y(O) =0,2.
Bapuant Ne 9.
1. VccnenoBarh YMCIOBBIE PSbI HAa CXOAUMOCTb:
-1
o0 1 6n n "
a) 2 ; 6 ¥ B) Z ( ) :
n=2N~/Inn n=1(2n )| 2n+1

2. WccnenoBath Ha yCIOBHYIO, a0COTIOTHYIO CXOJIUMOCTb!

a)Z(JI 6)2( >”—'l; )z( 7

2n n=1 (2n)|

n
0

3. Haiitu o6yacTh CXOAMMOCTH CTENIEHHOTO psija: a) ), (1+J ; 0) Z ; (x- 3)
n=t\ N n=1

4, Haiitn TPHU IICPBLIX, OTIIMYHBIX OT HYJIA, YJICHA PA3JIOKCHUS B CTEIIEHHOH pAx pCHICHUA ,[[I/I(l)(l)e—

PEHIMATIBHOTO YPaBHEHHSL: y' =y+ Xey, y(O) =0,

Bapuant Ne 10.

1. HccnegoBaTh 4UCIIOBEIE pAAbI HA CXOAUMOCTh!:

® 5n-2 o g"

; Yt w3y
n=14n+7 n-1n" n=1 N
2. HccnenoBarh Ha yCIOBHYIO, a0COIIOTHYIO CXOAUMOCTE:

)z( SRS 6)%(—1)”(1+ - j i it

n-13 + N n=1 3 3n+1 n=1(2n+1)!
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0 2n 0 3n

3. Haiitu 0651aCTh CXOJMMOCTH CTETIEHHOTO psijia: a) Z - 6) Y —.x"
-12-5 n-1 n?
4. HaliTu TpW NEPBBIX, OTIMYHBIX OT HYJIS, YieHa pa3no>1<eHH;1 B CTENEHHOU psij pemenus audde-
202 L 1
penmmansHoro ypapaenus: Y = X Y+ YSINX, y(O) = E .

Bapuant Ne 11.

l) HccnenoBaTth YnCI0BBIE PSAABI HA CXOIUMOCTD:
2 1 (nh?* = ( 2n j
) 2T . B 2|/
nzz‘iw/n(n+2) Z; 3" Z;‘ n+3

2) UccnenoBaTh Ha YCIIOBHYIO, A0COMIOTHYIO CXOAMMOCTb:

o ) n (n +1 !
a)é(—l) TS Z ( ) ; )Z( 1) 1( )
(6-1)'
1) H 0 —_——
) aI/ITI/I 00JIaCTh CXOAUMOCTHU CTCIICHHOI'O pSII[a a) Z (2 ~ 1)2n ) Z 7 _ 11

5) HaiiTn ueThIpe NEPBHIX, OTIMYHBIX OT HyJIS, WIEHA PA3lIOKEHUs B CTENCHHON s PEMIEHUs 1 (-
depennmansuoro ypasuenus: Y =cosy+2x, y(0)=0, y'(0)=1.

Bapuant Ne 12.

1. HccnenosaTh 4HMCIIOBBIE pAAbl HA CXOAUMOCTD!:

2. HccnenoBath Ha yCIOBHYIO, a0COTIOTHYIO CXOJIUMOCTb!

a)Z 1) 6)?(—1)“(”2_"—n+1j ; )Z( 1)n1(ﬂ+l)!.

n?+1 o1 2n“+n+1

3. HaiiTi 061acTh CXOAMMOCTH CTEIIEHHOTO psifa: a) Z nx":
n=1
4. HaiiTu 4eThipe NePBhIX, OTIUIHBIX OT HYJIS, WICHA PA3JIOKCHUS B CTETICHHOW PSIJT peIIeHus Tu -

depenmmansroro ypasnenns: Y —Xxy'+y> =0, y(0)=1 y'(0)=

S n 2 (x-1)"
6 ~ 7
)nz_: n9"

Bapwnant Ne 13.

1. I/ICCJ’IG}]OB&TB YHCJIOBBIC p?IJII)I Ha CXOOHUMOCThD:
3

= 5" nl 2 '
0 ; .
a)Zn +n+1 )Z‘ n" B)E(zn—FSJ
2. WccnenoBatph Ha YCIOBHYIO, a0COTIOTHYIO CXOJIUMOCTb!
c L2"-1 D™ c (n+2)
_1 n-1 :
0 25D Z(2n N Z
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2n

(x+1)"
3. Haiiti 06;1acTh CXOAMMOCTH CTETICHHOTO psija: a) Z Z on
n=1 . n=1 n

4. HaiiTu 4eTbIpe NEPBBIX, OTIMYHBIX OT HYJISl, YICHA Pa3JIOKECHUS B CTCIIEHHON psj perieHus aud-
2
(bepeHaTbHOrO YpaBHEHU: y" =X y' -, y(O) =0, y'(O) =

Bapuant Ne 14.

1. I/ICCJIGI[OBaTB YHCJIOBBIC pSII[LI Ha CXOOHUMOCTB:

a)z 6)2

(n + 2) o 3

B)z

3n+1’ = (2n)"
2. UccnenoBatp Ha yc.]'IOBHyIO, a0COITIOTHYIO CXOJIUMOCTb:
( 1) n-1 2 n+1 ( 1) n-1
a) Z 6 > H Y
1NN+ 2 = 1 N-3

g (x-2)"

3. Haiiti 06;1acTh CXOAMMOCTH CTEIICHHOTO psaa: a) 2—2 0) Z on 4n
N

4. Haiity YeThIpe IEPBBIX, OTIIMYHBIX OT HYJIS, WIEHA PA3JIOKEHHs B CTENIEHHOMN Psi/l pelueHus aud-
depennumansHoro ypapuenust:  y'—xy' =+y+e*, y(0)=1 y'(0)=-

Bapuant Ne 15.

1. UccnenoBath YUCIOBBIC PSAJIBI HA CXOAUMOCTD:

= n+1 (2n)! = 3™
Z:f;n 12 )Z ')2' )Z(Sn )"
2. I/ICCJ'ICI[OBB.TB Ha YCJIOBHYIO, a6COJ'IIOTHYIO CXOANUMOCTh:
0 (_1) n-1 ( 1) n-1 2n+l ( 2) n-1
- ; 6 )
a)nZ:;, n— )Z Z(n+1)I
5 (6+3) z X"
3. H 0 : —_—, 0 _.
AUTH O00JIaCTh CXOAUMOCTH CTCIICHHOI'O pAaa a) Z 2 ) E n(n N 1)

4. HaiiTi 4eThIpe MEPBBIX, OTIMIHBIX OT HYJIS, WIEHA PA3/I0KEHHUs B CTEIIEHHOM Pl PEIEHHs TU (-
depentmansroro ypasuenus: Y =ycosy' +X, y(0)=1 y'(0)=1.

Il arrecTanus

Bapuant Ne 1

1. BeposiTHOCTB XOTs ObI OJTHOTO TIOTIA/IAHKS B MUIIIEHb CTPEJIKOM TPH TPEX BhICTpenax paBHa 0,875.
KakoBa BeposiTHOCTH MOMAa/IaHusl IPU OJIHOM BbICTpeIie?

2. Cpenu 100 mortepeitabix OmneToB ecTh 10 BRIMTPHIIHBIX. KakoBa BEpOSATHOCTH TOTO, YTO JBa
Hay/laqy BEIOpaHHBIX OWJIeTa OKaXKyTCSl BHIUTPHIITHBIMU ?

3. Cuawuras, 9T0 B cpeHeM 15% OTKPBIBAIOIIMXCS MAJIBIX MPEANPUATHN CTAHOBSTCS B TCUCHHE T'0J1a
OaHKpOTaMH, HATH BEPOATHOCTH TOTO, YTO U3 10 HOBBIX MaNbBIX MPEANPUITHIA 3a To1 OaHKpOTa-
MU CTaHYT OoJiee IBYX MPEIIPUSTHIA?

4. CtyaeHT OTBeYaeT MPaBHILHO Ha 1-i BOIIpoc sK3aMeHalnoHHoro Omiera ¢ BepositHocThio 0,8. Ha
2-1i BOIIPOC OH OTBEYAET MPABHIBLHO ¢ BepoITHOCTHIO 0,9. [TocTpouTh pacnpeneneHue cirydaiHoM
BEJIMYMHBI — YHUCIIa MPABUIBHBIX OTBETOB — B BUE TaOMUIIbI, HANTH MaTeMaTHUECKOE OKUAaHUE,
JMCTIEPCHIO U CpelTHEe KBajipaThuueckoe oTkiaoHeHue CB.
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Bapuant Ne 2

. B memke nexxut 100 6enprx u 100 yepubix mapos. Hayrag BeiHuMaroT S5 mapoB. KakoBa BeposiT-
HOCTB, YTO CPEAH HUX OyAeT B TOYHOCTHU 2 OenbIx mapa?

. B smuke Haxoautcs 20 aetaneid, u3 KOTOpeIX 4 — OpakoBaHHbIC. M3 slMKa U3BIEKAIOT 3 JIE€TaNH.
KaxoBa BepOSITHOCTB TOT0, UTO CPEAN HUX HET OPaKOBAHHBIX?

. B nexe, usrororisitorieM 00iThl, Tpu craHka. [lepsbrit npousBoaut 30% Bcelt mpoayKIuu, BTO-
poii u Tpetuii cranku npousBoaaT 25% u 45% npoaykipu cOOTBETCTBEHHO. bpak mpoaykuuu
9TuX craHkoB cocraBimsier 1%, 2% u 3% coorBercTBeHHO. HaiiTu BEpOSITHOCTH TOTO, YTO CIIY-
YaifHO BBIOpaHHBIN 00T OpaKOBaHHBIN.

. 13 nsatu rBO31uK ABe Oenbie. OHOBPEMEHHO B3sUIM JBE rBO3AMKH. COCTaBUTH 3aKOH pacriperie-
JICHUS CIIYy4ailiHON BEJIMYMHBI, BhIPAXKAIOIIEH YUCIIO OENbIX MBO3AMK Cpelu B3ATHIX NBYX. Haiitu
YUCJIOBBIE XapaKTEPUCTUKH 3TOU CIIy4allHOM BEJIMYHUHBI.

Bapuant Ne 3
. [Taptus snextpudeckux jgammnodek Ha 20% wusrorosieHa nepsbiM 3aBogoM, Ha 40% - BTOpBIM U
Ha 40% - tpersum. Bpak cocraBisier coorBerctBenHo 1%; 0,5% u 0,6% mpomykinu 3Tux 3aBo-
n0B. HaifTu BEpOSATHOCTD TOTO, YTO HAyAauy B3sITas U3 MapTHUH JAMIOYKA OKaKETCS CTAaHIapTHOM.
90% si6;10Hb 0OpabOTaHO XUMHKATaMHU. BepoSTHOCTh OpaKEHHS BPEAUTENISIMHU S0JI0HB, 00pabo-
taHHbiX xuMmukaramu pasHa 0,04, mis HeoOpabGoTaHHBIX SOJOHB 3Ta BeposATHOCTH paBHa 0,6.
BoiOpannas Haymady sOJOHS OKa3ajgach MOPAXKCHHOW BpeauTessiMu. KakoBa BEpOsSTHOCTH TOTO,
4TO 3Ta A010Hs 00paboTaHa XUMUKATaMHU.
Tkaunxa o6ciyxuBaer 10 crankoB. BeposTHOCTh TOrO, 4TO B TCYCHHE Yaca CTAHOK MOTpPeOyeT
peryiupoBku, paBHa 1/3. KakoBa BEpOSTHOCTH TOTO, YTO B TEUEHHE Yaca TKAYUXE MPUIAETCS pe-
IyJIMpoBath 5 CTaHKOB?
. OXOTHHK, UMEIOIIHIA 3 TTATPOHA, CTPEJISET MO TUYH JI0 TIEPBOro MOMaaHus UK JI0 U3PacXx0/0Ba-
HUSI BCEX MATPOHOB. BeposTHOCTH Mmomnafanus mpu nepsoM BeicTperie papaa 0,6; mpu kaxaom mo-
crnenyromieM BoicTpeie ymenbinaercst Ha 0,1. CocraBuTh 3aKOH pacrpeiesieH st Yuciia TaTpoHOB,
U3PACXOJ0BAHHBIX OXOTHHUKOM. HaiiTH MaTeMaTHuecKoe OKUIAHWE M TUCICPCUI0 ITOU CIlydaii-
HOU BEJINYHHBIL.

Bapuant Ne 4
. s HOpMansHO#M paOOThl aBTO0A3bl HA JIMHUM JOJDKHO OBITH HE MEHEE BOCHMHU MAIllWH, a
MMEETCAd MUX JIeCSITh. BEposSTHOCTh HEBBIXOJA KaXXJI0W MamvHbI Ha JuHUIO paBHa 0,1
Haiitu BeposTHOCTh HOpMaAIbHON PabOTHI aBTOOA3BI HA OJIMKANTIIHIA JIEHb.
. 13 100 m3roroBneHHbIx netaneit 10 umerot aedekt. s npoBepku ObUTH OTOOpaHBI 5 jie-
taneil. KakoBa BEpOATHOCTb TOTO, UTO Cpeau OTOOpAHHBIX JeTajed 2 OKaxyTcsi Opako-
BaHHBIMHU?
. BeposiTHOCTB TipaBuiibHOTO O(OpMIIEHMS HAKIJIaTHOW MPU Tiepenade npoaykiuu paBHa 0,8.
Haiit BEpOATHOCTH TOTO, YTO U3 TPEX HAKIIAIHBIX TOJBKO J1B€ O()OPMIICHBI MPABUIBHO?
. JIBo€ cTpenkoB MpOM3BOMAAT MO OAHOMY BBICTPENY B MHIIEHb. BeposTHOCTH momnajaaHus
st HuX cooTBeTcTBeHHO paBHbI 0,8 u 0,7. CocTaBUTh 3aKOH paclpeesieHus Yucia To-
MaJaHu{ B MUIIEHb. HalTu 4KcCiIOBbIE XapaKTEPUCTUKU 3TON BEJINYUHBI.

Bapuanr Ne §

. B maptun u3 15 olHOTUIHBIX CTUPAIBHBIX MAIIMH 5 MalllMH U3rOTOBJIEHBI HA 3aBOJE 4, a
10 — na 3aBozxe B. CiyuaitHbiM 00pa3oM oToOpaHo 5 MammH . HaliTu BEpOsSTHOCTH TOTO,
YTO 2 U3 HUX U3TOTOBJIEHBI Ha 3aBojie A7

. [Ipennpusitue obecnieynBaeT perymisipHbIA BBITYCK MPOIYKIIMU MTPH 0€30TKA3HOM MOCTaBKe
KOMIUIEKTYIOIIMX OT JIByX CMEKHUKOB. BEposTHOCTh OTKa3a B MOCTAaBKE MPOAYKIMH OT 1-
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ro cmexxnuka pasna 0,05, ot 2-ro — 0,08. Haiitu BeposiTHOCTH cO0s1 B paboTe mpeanpusi-
THS.

. B HOBOM Mukpopaiione nocrasieHo 10 000 koAOBBIX 3aMKOB Ha BXOJHBIX ABEPAX JOMOB.
BeposiTHOCTB BbIXO/1a U3 CTPOst OAHOTO 3aMKa B TeueHue mecsna pasHa 0,0002. Haiitu Be-
POSITHOCTB TOTO, YTO 32 MECSI OTKAXYT 5 3aMKOB.

. B Ounere aBe 3amaun. BeposTHOCTh MpaBUIILHOTO pellieHus nepBoit 3agaun paBHa 0,9;
BTOpOii 0,8. CocTaBUTh 3aKOH paclpeieNICHUs YMciia MPaBUIIbHO PEIIEHHBIX 3a7a4 B Ouie-
T€ U BBIYUCIIUTE MAaTEMATUYECKOE OXKHUIaHUE U TUCTIEPCHUIO ATOU ClIydallHON BETUYMHBI.

Bapuanrt Ne 6

. Ha cxnag nmpuBesnu 50 SIIUKOB KOMIUIEKTYIOIIUX U3JEIUN JUIsl OAHOTO U3 BUA0B DBM,
HO Cpelld HUX OKa3zajoch 4 suKa KOMIUICKTYIOIUX A apyroro Buga OBM. Haynauy
B3sIM 6 sMKOB. HaliTH BEpOATHOCTH TOTO, YTO B OJJHOM M3 3THX 6 SIIITUKOB OKaXKyTCS He-
KOMIUICKTHBIC JICTAJIH.

. Ha mpenmpustim, n3rotaBauBaromeM 3aMkH, 1-i rex npousBoaut 25, 2-i — 35, 3-it — 40%
BceX 3aMKOB. bpak cocTapisieT cooTBeTCTBEHHO 5, 4 u 2%. HaiiTu BeposSTHOCTH TOTO, YTO
CIIy4yailHO BBIOpAaHHBIN 3aMOK SIBIISETCS A€(PEKTHBIM.

. Tonpko oguH U3 9-TH KIIOYEH MOAXOAUT K JaHHOMY 3aMKy. KakoBa BEpOATHOCTH TOrO,
YTO MPHUIETCS ONPOOOBATH 5 KIIFOUCH JIJIsi OTKPHIBAHUS 3aMKa.

BcexoxecTs caxxenneB ss010Hu cocTaBiasieT 80%. IlocaxxkeHo 2 caxenma. CioydaiiHas Be-
JUYUHA X — YUCJIO0 B3OoMIeMHX si0J10Hb. COCTaBUTH P paclpeaesieHUs ClIydyalHOW Be-
nuuuHbl X. HaliTu MaTemaTuyeckoe OKuJaHue, TUCTIEPCUIO U CPEIHEKBAAPATUIECKOE OT-
KJIOHEHHE.

Bapuant Ne 7
Marasus noyiydni OpoAyKIHIO B SIIIIUKAX € 4-X ONTOBBIX CKJIAJOB: 4 — C IEPBOTO, 5 — CO BTOPO-
ro, 7 —c¢ 3-ro u 4 — ¢ 4-ro. Cay4aiiHeIM 00pa3oM BbIOpaH SIIMK A npojaxku. KakoBa BeposiT-
HOCTb TOT'0, YTO 3TO OYZET SAILIUK C TIEPBOTr0 WIN C TPEThEro ckiana’?
BeposTHOCTH CBOEBPEMEHHOIO BBHIMOJIHEHUS 33JaHUs TPEMs HE3aBUCHUMO PabOTAIOIIMMHU Mpe-
MPUSATUSIMHA COOTBETCTBEHHO paBHBI 0,5; 0,6; 0,7. HailT BEpOSATHOCTH CBOEBPEMEHHOTO BBINOJI-
HEHMS 33JJaHUs XOTS Obl OTHUM NPEANPUIATHEM.
Ha cranmmsix otmpasnenus noe3no Haxoautcs 1000 aBTomaroB 1ist ipojaxu OmietoB. Bepo-
ATHOCTb BBIXO/A U3 CTpOsi ogHoro aBromara pasHa 0,004. HaliTu BEpOSITHOCTH TOTO, 4TO B TeUe-
HUE Yaca U3 CTPOs BBIMIYT TPU aBTOMATA.
B nmaptum n3 BoceMu aeraneil math cranaapTHelx. Haynauy B3saTel aBe neranu. Iloctpouts psn
pacnpeneneHus Yuciaa CTaHAapTHBIX JleTalel cpeau oToOpaHHbIX. HaliTu uncioBble XxapakTepu-
CTHKH ITON BEIUUYUHBI.

Bapuanrt Ne 8
BeposiTHOCTh IpaBUIbHOTO OopMIIeHHUs cdeTa Ha mpeanpustuu c¢ ocrasisger 0,95. Bo Bpems
ayJIMTOPCKOM MpOBEepKU ObUIM B3ATHI JBa cyeTa. KakoBa BEpOSITHOCTh TOTO, YTO TOJIBKO OJUH U3
HUX 0(pOpMIIEH IPAaBUIBHO?
Ha npennpustun padotaroT aBe Opuraasl padounx: 1-if Mpou3BOAUT B CPETHEM ¥4 MPOAYKIIUHU C
nporeHToM Opaka 4%, Bropas — 4 mpoaAyKIuu ¢ mpoueHToM Opaka 6%. B3stoe Hayran uznenue
OKa3ajoch OpakoBaHHbIM. HaliTu BEpOATHOCTH TOTO, YTO OHO U3TOTOBJIEHO BTOPOM OpHUragou.
JIBa cTpenka enarT N0 OAHOMY BBICTPENlY B MUILLIEHb. BEpOATHOCTH MonagaHus IEPBOrO CTPEJI-
ka paBHa 0,7, a Broporo — 0,8. HaiiTu BeposiTHOCTh TOTO, YTO MUIIEHb OyJET MOpa’keHa.
B xop3une 5 Genbix u 3 uépHbix mapa. Haynauy 6epyt 2 mapa (6e3 Bo3BpameHus). [loctpoiite
P pacupeeNieHns yucia OenbIX apoB cpeld 0ToOpaHHbIX. HaliTH unciaoBble XapaKTepUCTUKH
JTOW BEJIMYUHBI.

Bapuant Ne 9
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B marasune umeercs 10 sxeHCKuX U 6 Myxckux mry0. Jlns aHanm3a kadecTBa oToOpanu 3 nryobl
ciIy4aiiHbIM 00pa3oMm. OmnpenenuTh BEPOSTHOCTh TOTO, YTO CPEIU OTOOPAHHBIX ITy0 OKaXKyTCS
TOJILKO MY>KCKHE HJTU TOJIBKO JKEHCKHUE IITyOBI.

B 00yBHYI0 MacTepcKylo AJisi pEMOHTA MPUHOCST canord u Ty B cooTHoueHnuu 2:3. Bepost-
HOCTh Ka4eCTBEHHOTO peMoHTa /s camnor paBHa 0,9, a nns tydens — 0,85. [IpoBenena nposepka
KayecTBa OJIHOI mapbl 00yBU. OKa3anock, 4To 3Ta napa o0yBU OTPEMOHTHPOBAHA KaueCTBEHHO.
KakoBa BepOSITHOCTB TOTO, 4TO 3TO a) canory; 0) Tydau?

PaGorator 4 marazuHa 1o mpojaxke CTHpPAIbHBIX MalldH. BeposSTHOCTh OTKa3a MOKYIATEN0 B
marazuHax paBHa 0,1. CuuTasi, 4TO acCOPTUMEHT TOBapa B KaXKJIOM MarasuHe (HhopMHpyeTrcs
HE3aBHCHUMO OT JIPYTHX, OIPEIEIUTh BEPOATHOCTh TOTO, YTO MOKYMATeIb MOJTYYUT OTKa3 B IBYX
MarasuHax.

C BepOATHOCTBIO TOMagaHus npu oJHoM BeicTpesie 0,7 OXOTHHMK CTpENsieT MO JU4YH U yCIlieBaeT
caenath 2 BeicTpena. CiyyaiiHas BeIMYMHA X — 4YMCIIO IpomMaxoB. HallTu BeposSITHOCTH ciiedy-
IOIIMX COOBITUI: @) HE MEHee IBYX MPOMaxoB; 6) He Oosiee TPEX MPOMAXOB; 6) YHUCIIO MPOMAXOB
OombIre oHOTO, HO He Oonee Tpéx. Halitu M (X) u D(X).

Bapuant Ne 10
B ropone Haxoautcs 15 nposoBOJIbCTBEHHBIX U 5 HENPOJOBOJIBCTBEHHBIX Mara3uHoB. Ciyyaii-
HBIM 00pa3oM Ui pUBaTU3aLKU ObLITH 0TOOpaHbl 3 Marasuna. HaliTu BeposATHOCTH TOTO, 4TO U3
ATUX TPEX MarasuHoOB 2 Mara3uHa — MPOJI0BOJILCTBEHHBIE U | — HEMPOAOBOILCTBEHHBIN.
TexHu4yeckoe yCTpPOHCTBO BBIMIET U3 CTPOS, €CIM OTKAXKYT HE MEHEE JIBYX M3 TPEX HE3aBUCHUMO
paboTtaromux 3y1eMeHTOB. BeposiTHOCTh 0TKa30B 1-r0, 2-T0, 3-TO 3JE€MEHTOB COOTBETCTBEHHO
paBub10,2; 0,4; 0,3. I3BecTHO, YTO yCTPOMCTBO OTKa3asio. HaliTu BEpOSITHOCTH TOrO, YTO OTKa3a-
nu 1-i1 1 2-1 S7IeMEHTHI.
B opHoil koMHaTe HaxoauTcs 4 AEBYWIKM 7 rOHOIIEH, B apyroi — 10 ngeBymiek u 5 roHOWIEH.
Haynauy BbIOMparoT 0 0HOMY YEJIOBEKY M3 KaJ0i KoMHaThl. HailTu BEpOATHOCTH TOTO, UTO
00a OHM OKa)yTCS IOHOIIIAMU WJI 002 — JIeBYIIKAMH.
BeposiTHOCTE pabOThl KaXKAO0T0 M3 JBYX KOMOAWHOB 0€3 MOJIOMOK B TCUCHHUE OINMPEACIICHHOTO
Bpemenn paBHa 0,9. CocTaBuTh 3aKOH pacrpenesiecHus CIydailHON BeTHUYUHBI X —YHCIIa KOM-
OaitHoB, paboTaronux 0e3otkazHo. Haittu M (X) u D(X).

Bapuant Ne 11

. B Memike 5 yepHbIx 1mapoB, 3 kpacHbIX U 5 Oenbix. KakoBa BEpOSITHOCTh BBIHYTh KPACHBIN WU
Oenblit map?

. B mopt npuxonart kopabiu U3 Tpex MyHKTOB OTIpaBieHUs. BeposSTHOCTh MosBIEHUS KOpaOIist U3
nepBoro nyHkTa pasHa 0,2, u3 Broporo — 0,6. KakoBa BeposITHOCTb, UTO MPUILIEAIINHA KOpadb —
U3 TPETHETO MMYHKTA OTIPABIICHUS?

. Tpoe pabounx M3roTaBIMBaIOT OAHOTHIIHBIE U3aenus. [lepsorit n3rorosmi 40, Bropoii — 35, Tpe-
nii — 25. BepostHocTh Opaka y nepsoro padodero 0,03, y Broporo — 0,02, y Tpersero — 0,01.
B3ssitoe Hayraa uznenue okaszanock OpakoBaHHBIM. KakoBa BEpOSTHOCTh, YTO €r0 U3TOTOBHII BTO-
poit paboumii?

. CtyneHT oTBevaeT MpaBUIIbHO Ha |-i BONpoc 3K3aMeHalMOHHOro 6uiera ¢ BepostHocThio 0,8. Ha
2-11 BOTIPOC OH OTBEYAET MPaBWIBHO ¢ BeposTHOCTHIO 0,9. [TocTpouTh pacmpeneneHue ciyJai-
HOMW BEIMYMHBI — YUCJIAa TPABUIIBHBIX OTBETOB — B BUJI€ TAOJIUIIbI; HAUTH MaTEMAaTHYECKOE 0XKHU-
JlaHue, JUCIIePCUI0 U CpefHee KBaJapaThuieckoe oTkiioHeHne CB.

Bapuant Ne 12

. B memke nexur 100 6ensix u 100 yepnbix mapos. Hayraa BeiHumaroT 5 mapoB. KakoBa BeposiT-
HOCTb, YTO CpeIU HUX OYyJET B TOUHOCTH 2 OembIX mapa?

. B smuke Haxonutes 20 geranei, U3 KOTOPHIX 4 — OpakoBaHHbIe. M3 s1iuKa U3BJIEKAIOT 3 JeTajH.
KaxoBa BeposITHOCTB TOTO, UTO CpEN HUX HET OPaKOBAHHBIX?
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3. B nexe, usroroisiomeM 00ontel, Tpu cranka. [lepsbrit mpounsBoaut 30% Bceil mpoayKuuu, BTO-
poit u Tpetuit cranku npom3BoaiaT 25% wu 45% mnpoxykuuu cooTBETCTBEHHO. bpak mpomykiyn
9TUX craHkoB cocraBisier 1%, 2% wu 3% coorBercTBeHHO. HaiiTn BeposTHOCTH TOTO, YTO CIY-
YaiiHO BBHIOPaHHBIN OONT OpaKOBaHHBII.

4. VI3 natu rBo3auK e Oenble. OMHOBPEMEHHO B3sUIM JiBE TBO3AUMKU. COCTABUTH 3aKOH pacmpesie-
JIEHUS CIIy4alHOM BEJIMYMHBI, BBIPAXKAIOIIEH YUCIIO OENbIX MBO3JUK CpPeNU B3ATHIX ABYX. HaiTu
YHCIIOBBIE XapaKTEPUCTHKH ITOH CITydaifHOW BEJINYNHBI.

Bapuanrt Ne 13

5. Ilaprus snexrpuueckux ammnouek Ha 20% wusrortosieHa nepBbiM 3aBojoM, Ha 40% - BTOpBIM U
Ha 40% - tpersum. Bpak cocraBisier coorBerctBenno 1%); 0,5% u 0,6% mpoaykinu 3TuX 3aBO-
n0oB. HaifTu BEpOSTHOCTB TOTO, YTO Hay/auy B3sTasi U3 MapTUH JAMIOYKA OKAXKETCSl CTAaHIapTHOM.

6. 90% s6moHp 00pabOTaHO XMMHKATaMHU. BEpOSATHOCTD MOPaKEHHsI BPEAUTEIIIMU SI0JI0HB, 00pabo-
tanHbix xumukaramu paBua 0,04, mis HeoOpaboTaHHBIX sI0JIOHB 3Ta BepositTHOCTh paBHa 0,6.
BriOpanHas Haynauy si0JIOHSI OKa3anach MOpaKeHHOW BpeauTessiMu. KakoBa BEpOSITHOCTH TOTO,
9TO 3Ta A0I0H 00paboTaHa XUMUKATaAMHU.

7. Tkaumxa obciyxuaer 10 crankoB. BeposTHOCTh TOroO, 4TO B TEUCHHE Yaca CTAHOK MOTPeOyeT
perynupoBku, paBaa 1/3. KakoBa BepOSTHOCTB TOTO, YTO B T€UYEHHE Yaca TKaYUXe MPUAETCS pe-
TYJIHPOBaTh 5 CTaHKOB?

8. OXOTHHK, UMM 3 MaTPOHa, CTPEJISIET MO JUYH JI0 MIEPBOTO MOMAJaHus WK JI0 H3PacX0/10Ba-
HUSI BCEX MATPOHOB. BeposATHOCTH monaganus mpu rnepBoM Beictpeste pasHa 0,6; mpu KakmaoMm 1mo-
cnenyromem Boictpenie ymenbinaercst Ha 0,1. CocTaBuTh 3aKOH pacmpeeeHUs YUCIa MATPOHOB,
M3PACXO0/I0OBAHHBIX OXOTHUKOM. HaliT MaremaTHuecKoe OXHIAHWE W JUCICPCHIO0 TOW Cllydaii-
HOU BEJINYMHBI.

Bapuant Ne 14

5. BeposiTHOCTB X0Ts1 ObI OJIHOTO MONAJaHUsl B MUILIEHb CTPEIKOM IIPH TpexX BeIcTpenax pasHa 0,875.
KaxoBa BeposITHOCTB IONIaZjaHusl IPX OJJTHOM BBICTpEe?

6. Cpemu 100 norepeitHpix OmieToB ecTh 10 BHIMTPHIIIHBIX. KakoBa BEpOSITHOCTH TOTO, YTO IBa
HayJiauy BBIOpaHHBIX OMJIETa OKaXKYTCS! BBIUTPBILTHBIMU?

7. B xopoOke 4 HOBBIX H 2 Y€ HUCIOJIb30BAHHBIX TEHHUCHBIX Msi4a. JlJis epBoif UTpel OEpyT U3 KO-
poOKuM 2 Ms4a, a 3aTeM UX BO3BpAIIAIOT IOC]Ee UTPhl B KOpoOKy. HaliTu BepoATHOCTB, 4TO IJIs
BTOPOI UTpbl OYAYT BHITSIHYTHI JBA HOBBIX MAYa.

8. Cuuras, yto B cpeHeM 15% OTKpBIBAIOIIUXCS MaJbIX NPEANPUSATUNA CTAHOBATCS B TEUEHHE Tofa
OaHKpOTaMH, HaliTH BEPOATHOCTb TOT0, 4TO U3 10 HOBBIX MaJIbIX MPEANPUITUN 3a roJl OaHKpOTa-
MU CTaHYT OoJiee IByX IMpeanpusTHA?

9. CryzneHT oTBEeYaeT MPaBUIHHO HA |-1 BOMPOC IK3aMEHAIMOHHOTO Omera ¢ BeposiTHOCThIo 0,8. Ha
2-11 BOIIPOC OH OTBEYAET MPABMIIbHO ¢ BeposAsTHOCTHIO 0,9. IlocTpouts pacnpeneneHue ciydaitHON
BEJIMYMHBI — YHCJIa PAaBUIIbHBIX OTBETOB — B BUJE TaOJIUIIbl; HATH MaTeMaTHYECKOE 0KHUJaHUE,
JUCIIEPCUIO U CpeHEE KBaJpaTHiecKkoe oTkiIoHeHue CB.

Bapuant Ne 15

1. B ropone naxoautcs 15 mpoaOBOJBCTBEHHBIX U 5 HENPOJOBOIBCTBEHHBIX MarasuHoB. Ciyuyaid-
HBIM 00pa3oM Ui IpUBaTU3aLKK ObLIIM 0TOOpaHb! 3 Mara3uHa. HaliTu BeposSTHOCTH TOTO, 4TO U3
ATUX TPEX MAara3uHOB 2 MarasuHa — IPOJOBOJIBCTBEHHBIE U | — HEMPOAOBOJILCTBEHHBIM.

2. TexHWUYECKOE YCTPOMCTBO BBIMJIET U3 CTPOS, €CITH OTKAXYT HE MEHee ABYX U3 TPEX HE3aBHCHMO
paboTaroux 371eMeHTOB. BeposTHOCTh 0TKa30B 1-ro, 2-r0, 3-r0 3JI€MEHTOB COOTBETCTBEHHO
paBubI0,2; 0,4; 0,3. 3BeCTHO, YTO yCTPOUCTBO OTKa3zayio. HaliTu BEpOSTHOCTh TOTO, UTO OTKa3a-
M 1-#1 1 2-1 21eMEHTHI.

3. B omHOIT KOMHaTe HaXOMUTCS 4 JEBYIIKH 7 FOHOIICH, B JApyroil — 10 JeBYIIEK W 5 FOHOIICH.
Haynauy BbIOMpArOT 10 OJTHOMY Y€JIOBEKY M3 Kax/10i KoMHaThl. HaiiTu BEpOsSTHOCTH TOTO, YTO
00a OHM OKaXyTCs IOHOILIaMHU WJI 002 — JIeBYILIKaMH.
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4. BepoATHOCTh pabOTHI KaXKAOTO M3 JABYX KOMOAiHOB 0€3 MOJIOMOK B TEUYEHHUE ONpPEICTICHHOIO
Bpemenu paBHa 0,9. CocTaBuTbh 3aKOH pacrpeaesieHus] CIIydailHONW BETMYHHBI X —YHCiIa KOM-
0aitHOB, padoTtarmux 6e3oTkazno. Haittu M (X) u D(X).

Kpurtepun onleHKH NMHCHbMEHHOWH KOHTPOJIBbHOM PadoThI (8 pamkax pybedicHol ammecmayu)

Peznamenmom BPC kagedpwr «Bvicwias u npuxiaouas mamemamura» npeoycmompero 25
bannos 3a 6vinoaHenue pyoOedNCHOU KOHMpPOAbHOU pabomsl. Kajcooe 3adanue, 6xoosee 8 KOH-
MPONbHYI0, OYeHugaemcs npenoodagamenem OnpeoereHHbiM Koaudecmeom 6annos. Mmoeoswiii 6ann
3a KOHMPOIBLHYIO PAOOMY NOAYUAENCA CYMMUPOBAHUEM OANI08 3d 8Ce 3A0AHUS.

KpnTepm‘i OICHKH OJHOIO0 3alaHUA:

— oOy4aromuics MpaBUJIbHO PELINII 3a/1a4y; I[P 3TOM JIOTUYHO, MTOCIIEA0BATEIHHO U apTyMEHTHPO-
BAaHHO M3JIOXKHII PELICHUE 3a/1a4l — MAaKCHMaJIbHOE KOJIMYECTBO OalIOB;

— o0yyJaromwuiicss B OCHOBHOM IPABWJIBHO PEIIMII 33/1a4y, JONMYCTUB IIPH 3TOM HE3HAYHUTEIHHBIC He-
TOYHOCTHU U morpentHocTd — 80% OT MaKCUMaIbHOTO KOJIMYECTBa 0aJlioB;

— 00yuvaromuiicsi He TOJIHOCThIO PElIWII 3a/1auy, HO He MeHee 50%, JOMmyCTUB IpH 3TOM He Oosee
OIIHOM Tpy0oit ommoku — 60% 0T MaKCHMAITLHOTO KOJIMYECTBA OAILJIOB;

— oO0yyarouuiicss mpuBel HEMOJIHOE pelleHne 3a1a4n (crenenpb noiaHoTel — oT 30% mo 50%), nomy-
CTHB MPU 3TOM 3HAYUTeNbHbIE HeA04YeThl — 40% OT MaKCHMAalbHOTO KOJMYECTBA OAIJIOB;

— oOyuaromuiics mpusen He 6onee 30% pelieHust 3agaun, JOMYCTUB MPU STOM IpyOble OMIMOKU U
HegoueTsl — 20% OT MaKCUMAalIbHOTO KOJIMYecTBa 0alioB;

— oOy4Jaronuiicss He MPUCTYIWI K PEIIeHHIO 3a1a4i — 0 6aJioB.

IK3AMEHAIIMOHHBIE BWJIETBI

BUJIET Ne 1
1.  Ywucnossle psabl, OCHOBHbIEC IOHSTHS. H606X0)II/IMOG YCIIOBHE CXOJMMOCTH.

0 n
n+1 (-1
2.  HccnenoBars Ha CXOAMMOCTD PG 1) Z 2) Z( J ,3) Z —_.
=g n®+1
3. B smuke 8 netanei, 5 u3 KOTOpeIX — KauecTBeHHbIe. Haymauy uzBiekator 4 netanu. Kakoa
BEpPOSITHOCTH TOTO, YTO 2 U3 HUX — KAUECTBEHHBIC?
4, Crnyuaiinas BenuuuHa X aaHa QyHKIMEH pacrpeeineHus

0 npu X<0
2
F(x):F(x)= 7’;— npn 0<X<7

2

1 npu X > 7,

Haittu: nnotHOCTS BeposTHocTeit T (X) ; MaTematuueckoe oxumanme M (X) ; mucnepcuio D(X) ;

cpenHee KBaJpaTuiyeckoe oTkiIoHeHue o(X).

BUJIET Ne 2

Hucrunnmna MATEMATHUKA
Qaxynerer DAIIH npobwm ITH cemectp IV
1. Cayyaiinble cOOBITHS: OCHOBHBIE ompeneieHus. Kiaccuueckoe NoHITHE BEPOSATHOCTH.
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) | i | )Z;(Zﬂ 1} 2( )n+12n.

3n+2
°010 x"

3. Haiiti 06;1acTh CXOAMMOCTH CTETIEHHOTO Psija Z \/_

4. Tenuucuct unet Ha urpy. Eciu ero mopory nepeGemm u€pHast KOIIIKA, TO BEPOSTHOCTD 100e-
abl paBHa 0,2; ecim ne nepedeskut — 0,7. BeposITHOCTH TOTO, YTO KOIIIKa IEPEOSIKUT JOPOTY —
0,1, uro e mepebexur — 0,9. Tennucuct npourpair. KakoBa BepOSTHOCTB, UTO Y€pHAsT KOIIKA
nepebesxana gopory?

BUJIET Ne 3

1. Tlpusnaku cpaBHenus. [IpuzHak [Jamambepa.
2. WccnemoBarh Ha CXOJAUMOCTH PSIIIBI:
2 n © n n

. nzl 1+n° 0 nzlﬁ g n§1 2n+1"

0, npu  X<0,
2

. . X
Cnyuaitnas BennunHa X nana ¢yakuueit pacnpenenenus F(X):F(x)= o 0<x<2,

1, npu x>2.

Haiitu: miotnocts BepostHocteit T (X) ; Mmaremarnueckoe oxunanue M (X) ;
nuctiepcuto D(X) ; cpennee kBaapatuyeckoe oTkiIoHeHue o (X) .

4. B smuke 20 mapoB, U3 KOTOPBIX 8 KpaCHBIX, 7 CHHHX U 5 3eneHbIX. Hayran BeiOuparoT 5 mia-
poB. HaiiTu BeposTHOCTH TOT0, YTO Cpeau HUX | 3eNeHblil, 2 CHHUX U 2 KPAaCHBIX IIapa.

BUJIET Ne 4

1. OnpeneneHue CyMMbl U IPOU3BeICHHUs COOBITUH. TeopeMbl CI0XKEHNUS U YMHOXKEHHS BEPOSIT-
HOCTEH. Y CIIOBHAsI BEPOSATHOCTb.

2. Cpenu 25 cTyneHTOB Irpynisl, B koTopoid 10 neByiek, pa3plrpbIBatoT 6 OMIIETOB Ha CTyI€HYE-
CKyto BecHy. Halinure BepoaTHOCTb TOTO, UTO cpenn oOsanareneil OMneToB OKaxyTces 3 nie-

BYILKH.
0, nmpu x<0,

3. CnyudaiiHasi BeIMYUHA X sanana ¢ynxuueit pacnpenenenus F(X):F(X)=<X, npu 0<x<],
L npu x>1
Haittu: nnotHocts BepostHocTet f (X) ; MmaTematnueckoe oxunanue M (X);

mucnepcuto D(X) ; cpenHee KBaJpaTHYeCKOe OTKIOHEHHE a(X) .

© 10" - x"

4. Haiitu 06;1aCTh CXOAMMOCTH CTEMIEHHOTO psia Z \/_

BUJIET Ne 5

=

3HaKoNepeMeHHbIE U 3HaKOUepeaytonecs psaabl, npusHak JleoHua.
HccenenoBath HA CXOOUMOCTD PSIBL:

N
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2n

- - T = 7—1 1
: =1 )
) 24n ’ 2) nZ:;- sin n3 ’ 3) Z( ) /n

n=1

n=1

0, mpu x<0,
3. Cuyuaiinas Benumunna X jgana ¢pynkuueit pacnpenenenus F(x):F(X) = 4°, npu 0<x<l,
1, npu  X>1.

Haittu: ninotHocts BepostHoctet f (X) ; Matemaruueckoe oxunanue M(X);
mucniepcuto D(X) ; cpenHee kBagpaTuueckoe oTkIoHeHue o (X) .

4. B smmke 15 w3genuit, u3 KoTopbix 10 - KauecTBEHHBIC U 5 - CO CKPHITHIM edekToM. Haynaay
u3BieKaroT 3 u3nenua. KakoBa BepOSTHOCTb TOTO, YTO 2 U3 HUX - KAYECTBEHHBIE U OJTHO U3-
nenue ¢ nedexrom?.

BUJIET Ne 6

=

®opmyia nosHou BeposaTHOCTH. Popmyna baneca.
2. HccrnenoBaTh Ha CXOJUMOCTD PSIJIBL:

arctgn a2l & (1)t
’ Z DL 4)Z3n+2'

n=1 n n=2
3. B xop3une 10 6enbix u 6 qepHHx mapoB. Haynauay usBnekaror 5 mapos. KakoBa BEpOATHOCTb

TOTO, 4TO 3 M3 HUX - Oelble U 2 YepHbIe?
0, nmpu x<0,
3
4. Cnydaiinas BenuuvHa X 3aqaHa QyHKIuel pacrnpeneneHus (X) s F(X)=9x", mpu 0<x<l,
L mpu x>1

HaiiTi: mioTHOCTS BeposTHOCTEH f (X) ; MaTemMaTudeckoe oxxunaanue M (X);

nuctiepcuto D(X) ; cpenHee kBaapaTuueckoe oTKIoHeHue o (X) .

BUJIET Ne 7

1. DnemeHThl KoMOUHaTOpuKH. [lepecTaHOBKH, pa3MelleHus, COUYETaHUS U UX YHUCIIO.
2. UccnenoBats Ha CXOAUMOCTD PSIJIBL:
' Z( -
n

") 1 n
DYF———i 2 Z(arctg j :
n=14/N~ + 3N -1
3. WwmeroTcst 1Be ypHBI: B IepBOH — 6 )KENTHIX M 4 CHHUX IIapa; BO BTOPOH — 8 JKENTHIX U 2 CH-
HUX 1mapa. M3 kaxmoil ypHbl U3BJIEKAIOT MO OAHOMY L1apy. KakoBa BeposSTHOCTH TOTO, UTO M3BIIE-
YEeHHBIE Iaphl  Pa3HBIX IBETOB?

4. Tlaprust snexTprueckux sammnouek Ha 20% wusrorosieHa mepsbiM 3aBoaoMm, Ha 40% - BrO-
poiM 1 Ha 40% - tpetbum. Bpak cocrasnsier coorBerctBenHo 1%; 0,5% wu 0,6% mpomykiim
3THX 3aBO/I0OB. HaliT BeposATHOCTH TOTO, YTO HayJauy B3sATas U3 MAPTUU JIAMIIOUKA OKaXeTCs
CTaHJIApPTHOM.

BUJIET Ne 8

1. HeszaBucumsble ucnsitanus. @opmyna bepuymm.

62



1.

2.

4.

HccnenoBaTh HAa CXOIUMOCTH PSIJIBL:

e oy 3 )Z y 5 U
n=1(3n)! n1(n+1) e 2n- 1 nl 2"

B kop3une 12 Genbix u 6 uepHbIx mapoB. Haynauy usBnekaror 4 mapo. KakoBa BeposaTHOCTh
TOTO, 4TO 3 U3 HUX - Oelble v 1 YepHbIi?

VYueonuk uznan tupaxom 100000 sk3emmisipoB. BeposTHOCTH TOrO, 4TO y4eOHUK COPOIIO-
posan HenpasmibHo, paBHa 0,0001. Haiitu BepOSTHOCTH TOTO, YTO TUPAXK COAEPIKUT POBHO 5
OpaKkoBaHHBIX KHUT.

BUJIET Ne 9

JIOCTaTOuHBIA NPU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHBIX PsI0B, a0CONIOTHAs U YCIOBHAs
CXOJIMMOCTb YHCIIOBBIX Ps/10B, CBOMCTBA a0COIIOTHO CXOASIIMXCS PAIOB.
HCCHGI{OB&TB Ha CXOJUMOCTb PSIJIbL:

0 1 o0 2_1n 0 n
SR o 3 M B>§(” j;szD :

-1 n° n=1 5n+1 N1 5n+1

Cnyyaiinas BejguurHa X JaHa QyHKIMEN pactpeeeHus
0, npu x<0,
2
X
F(x):F(x)= T npu 0<x<6,
1 npu X>6.

Haittu: mnotaocts Bepostaocteii T (X) ; maTemarmueckoe oxunanue M (X) |

mucnepcuto D(X) ; cpennee kBagpatudeckoe oTkiIoHeHue o (X) .

B aynuropun 6 roHomeit u 5 nesouek. Haynauy orobpans! 7 cryneHToB. KakoBa BeposSTHOCTh
TOTO, YTO OTOOpaHBI 4 IOHOIIN U 3 JEBYIIKHU?

BUJIET Ne 10

JlokanwpHas 1 uHTErpagbHas Teopemsl Jlamaca.
UccnenoBats Ha CXOAUMOCTD PSIJIBL:

1 n’ n © o 3"
; ; -1) - —.
Y Z1«/2n +1° )nzllo“ )nzl( +1) K nZ::1( ) nl

B kop3une 10 6enpix u 8§ uepHsbix mapoB. Haynauy u3snekatot 5 mapoB. KakoBa BeposTHOCTb
TOTO, 4TO 2 U3 HUX - Oelble U 3 YepHbie?
Crny4vaitHas BenmuanHa X 3a1aHa QYHKIHEH pacrpeeieHHs:

0, mnpu x<0;
F(x)=<2%x, npu 0<x<0,5;
1 npu x>0,5.

Haittu: ninotHocts BepostHocTeit T (X) ; MmaTematnueckoe oxunanue M (X);

mucnepcuto D(X) ; cpenHee kBagpatudeckoe oTkiIoHeHne o (X) .

BMWJIET Ne 11
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1. HenpepsiBHble cnyyaiiHble BeTMUUHbL. DYHKIUS pacipeieseHus1, IIIOTHOCTh BEPOSITHOCTH
CIIy4aifHOM BEJIMYUHBI, UX B3aUMOCBS3b U CBOMCTBA. MaTeMaTH4eCcKoe 0KUJaHUE U TUCTIEP-
CUs HENPEPBHIBHOM CIIyYalHOW BEJIUYUHBI.

0 n
n+1 J 3 (-2
2n+3 n 2 1

3. B simuke 8 neranei, S u3 KOTOpbIX — KauecTBeHHbIe. Haynauy u3BiekaroT 4 neranu. Kakosa

BEpPOSITHOCTH TOT'O, YTO 2 U3 HUX — KAUECTBEHHBIE?
4,  Cnyuaiinas BenmnurHa X JaHa QyHKIMEH pacipeneaeHus

0 npu X<0
2

F(x):F(x)= 7’;— npn 0<X<7

2. HccnenoBaTh Ha CXOTUMOCTD PSIIBL: l)z 4l 2) Z(
n=1

2

1 npu X > 7,

Haittu: nnotHocts BepostHocTeit T (X) ; MmaTematuueckoe osxunanue M (X) ; nucnepcuro D(X);
cpenHee KBaJpaTuieckoe oTkiIoHeHue o (X).

BUJIET Ne 12
1. Ilpusnaxu Kommn.

o0

2n-1 (-1)"*2n

3n+2

,)Z(
© 10" . x"

3. HaiiTi 00y1acTh CXOAMMOCTH CTEIIEHHOTO Psifa Z \/_

J 25

4. Tennucuct uaet Ha urpy. Eciu ero nopory nepe6e>1<m 4yépHast KOIIKa, TO BEPOITHOCTH 1Mo0e-
ael paBHa 0,2; ecnu He nepedekut — 0,7. BeposTHOCTH TOTO, YTO KOIIIKa MEPEOSKUT OPOTy —
0,1; uro ne mepedexur — 0,9. Tennucucr npowrpan. KakoBa BepoOSTHOCTD, UTO Y€pHasi KOIIKA
nepedexana 1opory?

BWJIET Ne 13
1. ®yHKUMOHANbHBIE PSAIbl, OCHOBHBIE MOHATHS. CTEIIEHHBIE PSIBI.

2. ViccnenoBarh Ha CXOAUMOCTD PSIIBL:
2 n
n © n
a) Z ;0 Z — B) 2 —
n-11+n* n=15N 3 n-1 (2n+1)"

n

0, mpu x<0,
XZ
3. Cnyuaiinas BenuunHa X naHa GyHKuuei pacnpenenenus F(X):F(x)= o 0<x<2,

1 npu X>2.

Haittu: nnotHocTs BeposTHocTeit T (X) ; MaTemarmueckoe oxunanue M (X);
nuctiepcuto D(X) ; cpennee kBaapaTnyeckoe oTKIoHeHue o (X) .

4. B smuke 20 mapoB, U3 KOTOPBIX 8 KpacHBIX, 7 CHHMX U 5 3e1eHbIx. Hayran BeiOuparor 5 mia-
poB. HaliTu BeposATHOCTBH TOTO, YTO Cpeau HUX | 3eseHblil, 2 CHHUX U 2 KPAacHBIX 11apa.

BUJIET Ne 14

1. Crenennsle psbl. MHTEpBaN U painyc CXOAUMOCTH.
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w

4.

=

Cpenu 25 cTyIeHTOB rpynibl, B KoTopoi 10 neBymiek, pa3pIrpbIBaioT 6 OMIIETOB Ha CTyIEHYE-
CKyI0 BecHY. HalimuTe BeposITHOCTh TOTO, UYTO Cpear o0maareneii OMIeToB OKaxyTcs 3 Je-

BYILIKH.
0, nmpu x<0,

CityyaliHasi BeTMYMHA X 3amana GpyHKImen pacnpenencHus F (x) 'F (x) =<X, npu 0<x<],
L npu Xx>1

Haiitu: miotHocts BepostHocteit T (X) ; Maremarmueckoe oxunanue M (X) ;

nuctiepcuto D(X) ; cpenHee KBaApaTuueCKoe OTKIOHEHUE a(X) :

© 10" x"

Haiitu ob6nacte CXOOUMOCTH CTCIICHHOI'O psAaa Z \/_

BUJIET Ne 15

JloBepuTeNbHBIE HHTEPBAIBI [T OLIEHKA MaTEMaTUYE€CKOr0 0KUIaHUS HOPMAaIbLHOTO pacipe-
JEJICHUS.
HccnenoBaTh Ha CXOAUMOCTD PSIJIBL:
2n

o0
: T = n—1 1
DY —=—; 2> |sin—| ; 31" —=.
;4 +3 nZ::l n’ ; Jn
0, npu x<0,
Cryuaiinas Beuuuna X sana Gynkuueii pacpenenenus F(x):F(X)=14x, npu 0<x<1,

1 npu  X>1.

Haittu: mnotaocts BepostHocteii T (X) ; MmaTemarmueckoe oxunanue M (X) |

mucniepcuto D(X) ; cpeHee kBagpaTuueckoe oTkiIoHeHne o (X) .

B smuke 15 uzgenuii, u3 kotopbix 10 - kauecTBeHHbIE U 5 - O CKPBITHIM Aeexkrom. Haynauy
u3BiekaroT 3 u3nenusa. KakoBa BEpOATHOCTb TOTO, YTO 2 U3 HUX - KAYECTBEHHBIE U OJTHO U3-
nenuve ¢ nedexrom?.

BUJIET Ne 16

reHepaﬂBHa}I CpeaHsiA, BLI60pO‘-IHa$I CpeaHsdA. Y CTOMYHBOCTH BBI60p0‘{HBIX CpCaHUX.
I/ICCJ'ICI[OBaTB Ha CXOOAUMOCTD PAJbI:

’ )Zarctgn _

B xop3une 10 6enbix u 6 qepHLIx mapoB. Haygauy n3BiekaroT 5 mapoB. KakoBa BEpOATHOCTh

TOTO, 4TO 3 U3 HUX - Oenble U 2 YepHbIe?
npu %<0,

0
CnyuvaiiHas BenmuurHa X 3amaHa ¢yHKuueil pacnpenenenus F(X): F(x)= X, npu 0<x<],
L mpu x>1

Haiitu: miotsocts BepostHocteit T (X) ; maremarnueckoe oxunanue M (X) ;
nuctiepcuto D(X) ; cpenHee kBaapaTudeckoe oTkiIoHeHue o (X) .
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BUJIET Ne 17

1. Cratuctuyeckue OLEHKU: TOYCUHbIC U UHTEPBaIbHbIC. CMEIICHHBIC U HECMEIICHHBIE OLIEHKHU
2. HccnenoBarh Ha CXOAMMOCTD PSIJIBI:

. 1\". . n+1 1
1)Zm 2)Z(arctg j , Z( 1) n

3. HmeroTcs nBe ypHBIL: B IEPBOM — 6 JKENTHIX U 4 CHHUX IIapa; BO BTOPOM — 8 KENTHIX U 2 CH-
HUX mapa. M3 kaxxaoi ypHbI U3BJIEKAIOT 110 OAHOMY mapy. KakoBa BEpOSTHOCTH TOr0, UTO U3BJIE-
YEHHBIE IIaphl Pa3HbBIX 1IBETOB?

4. Tlaprtus snexrpudeckux jamnodyek Ha 20% wusroroenena nepBbiM 3aBojoMm, Ha 40% - BTO-
peiM 1 Ha 40% - tpethuMm. Bpak cocraBisier coorBercrBenno 1%; 0,5% u 0,6% mpoaykinu
3TUX 3aB0JI0B. HailTu BepOSTHOCTH TOTO, YTO Hay/1auyy B3siTas U3 MAPTUU JIAMIIOYKA OKaKETCsI
CTaHJIapTHOM.

BUJIET Ne 18

1. Psaner Maknopena u Teitnopa.
2. HccnenoBaTh Ha CXOAUMOCTD PSJIBI:

)2—3 )y —> )Z )z(l)n.
n=1(3n)! nl(n+l) , 12n — 1 n-1 2"

3. B xop3une 12 6enbix u 6 yepHbIx mapos. Haynauy u3snekaroT 4 mapos. KakoBa BeposITHOCT
TOTO, 4TO 3 U3 HUX - Oesble U | yepHbIi?

4. Yueonuk u3nan tupaxkom 100000 sk3emiuispoB. BeposTHOCTH TOT0, 4TO yu4eOHHUK COPOIIIO-
posan HenpasuibHo, paBHa 0,0001. Haiitu BepOSTHOCTH TOTO, UTO TUPAXK COAEPIKUT POBHO 5
OpaKOBaHHBIX KHHUT.

BUJIET Ne 19

1. JlokanbHas u uHTETpaiabHas TeopeMbl Myaspa - Jlarutaca. Pacnipenenenue Ilyaccona.
2. I/ICCJ'ICI[OBaTb Ha CXOJUMOCTb PSIJIbL:

a)i n? +1 5 Z n(r;+1), ) Z (Zn 1) ,r)i(—l)” n

n-1 n° S5n+1 n=1 5n+1
3. Cnydaitnas BeguunHa X JaHa q)yHKuHeH pacrpeneeHus
0, npu x<0,
X2
F(x):F(X)= % npu 0<Xx<6,
1, npu X>0.

Haiitu: nnotHOCTS BepostHocTeit T (X) ; MaTematnueckoe osxunanue M (X) ; ZUCHEPCHIO

D(X) ; cpennee kBagpatndeckoe oTkIoHeHHEe o (X) .

4. B aynuropuu 6 oHOmmeH u 5 neBodyek. Haynauy orobpansl 7 cryaeHToB. KakoBa BeposSTHOCTh
TOT0, YTO OTOOpaHbI 4 IOHOUIH U 3 AEBYIIKH?

BUJIET Ne 20

1. JlokampHas u HHTCrpaibHAasA TCOPEMbI Jlamaca.
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2. HccrnenoBaTh Ha CXOUMOCTD PSIJIBI:
4 n 3"

0 1 © n 0 n 0 n
——,0 — — | > -1 —.
a) 2 ol ) 2 B) 2. n Y (-1)

n=1 n=110" n=1\o5n+1 n=1 n!

3. B xop3une 10 6enbix u 8 yepHbIX mapoB. Haynauy nssnekatot 5 mapoB. KakoBa BeposSTHOCTB
TOTO, 4TO 2 U3 HUX - Oelble U 3 YepHble?
4. Cnydvaiinas BenuurHa X 3ajaHa QpyHKIUEH pacnpeneseHus:

0, npu x<0;
F(X)=42X, npu 0<x<0,5;
1, npu x>05.

Haiitu: mioTHOCTH BEpOATHOCTEN f (X) ; MaTeMaTuueckoe oxxuganue M (X) ; nucriepcuio

D(X) ; cpennee kBagpatudeckoe oTKIoHeHHEe o (X) .

Kpurepun ouneHKH (6 pamKkax npomesicymounol ammecmayuu)

Pezcnamenmom BPC kagedpwl «Bvicuias u npukiaonas Mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OyeHusaemcs no 5-0auibHOU wKae.

Kpurepuii oueHkH oTBeTa Ha IK3aMeHe:

— 5 0an710B MOJIYyYaeT CTYAEHT, IPOJEMOHCTPUPOBABLINM MOJIHOE BJIAJICHUE 3HAHUSIMHU B COOTBET-
CTBUU C TPEOOBAHHUSIMH Y4€OHOW IMPOTpPaMMBbI, T.C. PEIIUBIIUN BCe 3aMaHus 0e3 OMMOOK B JIOTHYE-
CKHX PacCyXKIEHUSIX U B 000CHOBAHUU PEIICHHUS;

— 4 6aJ1a oJy4YaeT CTYACHT, KOTOPBIM MpU MOJTHOM BJIaJICHUH 3HAHUSIMH B COOTBETCTBUU C TPEOO-
BaHUSAMHU Y4€OHOU MPOTrpamMMbl JOMYCTHII OT/AEIbHbIC HECYIIECTBEHHbIC OMMOKH THOO MPUBEICHHBIC
UM PEeIIeHUs] HE0OCTaTOYHO OOOCHOBAHHBI;

— 3 f6aJs1a Moay4yaeT CTYAEHT MPU HEMOJIHOM M3JI0)KEHHUH MOJTYyYEHHBIX 3HAHWM, JOMYCTUBIIANA MTPU
ATOM OT/IeIbHBIE CYIIECTBEHHbBIE OLTNOKHY;

— 2 faJjua monydaeT CTYIEHT Mpu OeCCHCTEMHOM H3IIOKEHHWM MaTepuana, JOMYCKAIOUUN CyIe-
CTBEHHBIE OIIMOKH, KOTOPBIE MOTYT IIPEMSATCTBOBATh YCBOCHUIO alibHEHIIEH yueOH0 nHpOpMAaIIiy.
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