[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

MUHWCTEFCTBOHAYKHN U BBICLLIEIO OBPA30OBAHUS POCCUIICKON ®ENEPALIUU

[lomxHocTb: PekTop . . . .
IPOIHEHCRAW TOCY IAPCTBEHHBIN HE®@TAHOU TEXHUYECKUU YHUBEPCUTET

YHUKanbHbI MPOrpaMMHbIN KIKOY:

236bcc35¢296F119d6aafdc22836b21(HEHI AKAACMIEA M A MuiinoH IHKOBA

Kagenpa «Bpiciias 1 npuK/IaJHasg MATEMATHKA»

YTBEPXIEH
Ha 3aceJjaHuu Kadeapsl
«15» 06 2026 r., mpotokoa Ne 09

&. 3aBenyromuii kageapoit
_ /\/w@ A.M. I'auaes

@®OH]I OIEHOYHBIX CPEJCTB IO YYEBHOM JUCIIUILIVHE

«MaremaTtuka

HanpasjieHue noagroroBKu

10.03.01 UadopmanronHas 6€301acHOCTh

Hamnpagsiaennocts (mpoguiib)

«Opl"aHI/BaI_II/ISI N TCXHOJIOI'MHA 3alllUThI I/IH(l)OpMaI_II/II/I (HO OoTpaciii UJii B C(bepe HpO(I)eCCI/IOHaJ'IBHOI\/'I

JIESTETLHOCTH )»
Kpamnpurkauus
OakanaBp
Slasmey
b STe.
CocraBurenb A X.I1. MararmieBa

I'po3nsrii — 2026



IHACIHOPT

®OHJIA OIIEHOUYHBIX CPEJICTB ITO YUEBHOM JUCLUTUIMHE

MATEMATHKA
No KoHTtponupyemslie pa3aeinbl Koa xoHTpOInpyemoi HaumenoBanue
/o (TeMbl) AUCIUIUINHBL KOMITETCHIMH (WJIU €€ YacTH) OLICHOYHBIX CPE/ICTB
Konnoxsuym
1. JIunetinas anre6pa OIIK-3 KontponbHas pabora
Ox3ameH
. OIIK-3 Komnoksuym
DJIeMeHTHI BEKTOPHOH aJI-
2. KonTponbHas pabora
reOpel
Ox3ameH
OIIK-3 KommokBuym
AHanuTHYecKasi TeOMeT-
3. KonTponbHas pabora
pus
Ox3ameH
OIIK-3 Komnoxsuym
Bgenenue B MaTeMaTHye-
4, s KonTponbHas pabora
CKHI aHAIIN3
Ox3ameH
Huddepennmansaoe uc- OIIK-3 Komnmoxsrym
5. yucieHne (pyHKIui oqHON KonTponbHas pabora
MIepEeMEHHOM DK3aMeH
OIIK-3 Komnoksuym
@OyHKINHM HECKOJBKUX I1e-
6. KonTponbnas pabora
PEMEHHBIX
OK3aMeH
OIIK-3 Komnoksuym
HNHuterpanbHoe ucuucue-
7. KonTponbHas pabora
HHE
OK3aMeH
T depeHmabHbe OIIK-3 Komnmoxsuym
8. PEHIL KonTponbHas pabora
ypaBHEHHS
Ox3ameH
OIIK-3 Komnmoxsuym
9. Pser KonTponbnas pabora
Ox3ameH
OCHOBBI TEOPHH BEPOSITHO- OIIK-3 Komnoxsuym
10. | creii u MaTeMaTU4YEeCKON KonTponbnas pabora
CTaTHCTHKU Ok3aMeH
NEPEYEHDb OIIEHOYHbBIX CPEJACTB
HaumenoBanue IIpencrasienue
Ne Kparkas xapakrepucruka
OLICHOYHOI0 OLICHOYHOI'0 CPeCTBA B
n/n OLICHOYHOI'0 CPeICTBA
cpeacTsa donzae
CpelcTBO KOHTPOJISA YCBOGHUSI y4yeOHOro MaTepHaia Bonpocki
TEMBI, pa3jiena WId pa3/ieioB TUCIUTUINHBI, OpraHu-
1 | Koanoxsuym » Pasit pasl JHCH - 0P o TemMam/pasjienam
30BaHHOE KaK y4yeOHoe 3aHsTHE B BUE coOeceoBa-
HUS TIPENoIaBaTessi C 00yJaroIUMUCS. AUCIIUIITHHBL
CpencTBo MPOBEPKM YMEHHH MPUMEHSITHL MOIyYEH-
Konmponvnas peat poBeprH 'y p Y KoMuiekT KOHTpOIbHBIX
2 HBbIE 3HAHUS JJIS PELICHUs 3a7iad ONpeleIeHHOTO TH- .
paboma o 3aJlaHu} 10 BapHaHTaM
na 1o TeMe WY pasjeny yu4eOHON IUCIMILIHHBL.
CpencTBo MpOBEPKU 3HAHMM, YMEHUH, BIAJCHUM, TpU- KomrinekT sxksaMeHal -
3 | Oxzamen OHHBIX OMJIETOB

00pETEHHBIX O0YJAFOIIMCS B TEUCHHE CEMECTPA.




MEPBBLIA CEMECTP
BOITPOCHI JIJIsI COBECEJIOBAHUSA (TEKYIIIU KOHTPO.Ib)

Paznen: «JInHelinasa anreﬁpa, IJIEMEHTBI BEKTOPHOI'O aHAJ/IN3a, aHAJIUTHICCKAA I'€COMETPUSD)>

1.

N

10.

11.

Omnpenenurenu 2-ro ¥ 3-To NOPSAKOB. AnreOpanueckue AOMOJIHEHUS U MUHOPBI.

[Tousitue 06 onpenenurene n-ro nopsaka. OCHOBHBIE CBOWCTBA ONMpENENUTENeH; UX puUMe-
HEHUE K BBIUMCIICHUIO ONPEIETUTENEH n-TO MOPSAKA.

Cucremsl nuHeiHbIX ypaBHeHU. [IpaBuiio Kpamepa. OnHoponHas cuctema.

Marpunel. JletictBus Hag matpuriamu. OOpartHas maTtpuiia. MaTpUdHBIH CIIOCOO peIICHHS
CUCTEM JIMHENHBIX YPABHEHUM.

Pemenue cucrem nuHeNWHbIX ypaBHeHUN MeTooM ["aycca. MccnenoBanue cucreM JIMHEHMHBIX
YPAaBHEHUM.

JlexapToBBI MPAMOYTOJIBHBIE CUCTEMBI KOOPAMHAT Ha IUIOCKOCTH U B mpocTpaHcTse. [losp-
Hasi CUCTEMa KOOpJUHAT.

Bexkropsl. JIuHeitHble onepanuu Haj BekTopaMu. JIMHENHO He3aBHCHMbIE BEKTOpbI. basuc,
paznoxenue no 6asucy. Ilpoexunn Bekropa Ha ocu koopauHat. KoopaunaTel Bekropa. [nu-
Ha BEKTOpa U HAIPaBJISAIOLIME KOCUHYCHI. Y CIOBUS KOJUIMHEAPHOCTH BEKTOPOB.

CkasipHO€ ITPOU3BEACHNUE BEKTOPOB U €0 CBOMCTBA. YTOJI MEXKIY BEKTOpaMH. Y CJIOBHE MEp-
MEHIUKYJIIPHOCTH JIBYX BEKTOPOB. MeXaHUUECKHI1 CMBICI CKAJISIPHOTO IPOU3BEACHUS.
BekTopHOoe 1 cMmemaHHoe Mpou3BeAeHUs] BEKTOpOoB. OCHOBHBIE CBOMCTBA U BBIYUCIIEHUE Ye-
pe3 onpenenuteny. KoMmiaHapHoCcTh TpEX BEKTOPOB. ['eoMeTpuyeckue NpHIIOKEHUS BEK-
TOPHOI'O ¥ CMELIAHHOTO MTPOU3BEACHUN.

[Ipsimas Ha mockocTH. PasznuuHble BUIBl YPABHEHHH NPSIMOM Ha IJIOCKOCTHU. YTOJ MEXIY
NpSMBIMU. Y CJIOBUS MEPIEHANKYJIAPHOCTH U MapajUIeIbHOCTU MpsMbIX. PaccTosiHre OT TOY-
KU 10 MPSIMOM.

Kanonuueckue ypaBHEHUS KPUBBIX BTOPOIO IMOPSIKA: OKPYKHOCTH, DJUIMIICA, THIEPOOJIBI,
napabobl.

YpaBHEHHs IJIOCKOCTH M MNPSMOM B IPOCTPAHCTBE. YTOJ MEXIY MNPSMBIMU. YTOJI MEXIY
IIPSIMOM U TUIOCKOCTBIO. TOoUKa nepeceueHus NpsiMON U INIOCKOCTH.

Pasznen: «BBeaeHue B MaTeMaTHYECKHH aHAJIU3)

1.

2.

o

[Ipenen pyukiuu B Touke. [Ipenen pynkiuu Ha 6eckoHeUHOCTH. OTHOCTOPOHHHUE TPE/IEIBI.
OrpaHu4yeHHOCTb (DYHKIIMH, UMEIOLIEH Mpeiert.

beckoneuno Gonpinast 1 OeCKOHEYHO Masasg (PyHKIMH U CBA3b MEXIy HUMHU. PasznoxkeHue
GbyHKIMHU, UMEIoLIel pesies, Ha MOCTOSHHYIO U OECKOHEUHYIO MalTyIo.

. |0 o0 y
OcHOBHBIE TEOpPEMBI O Mpeaenax. PackpeiTue HeonpeneneHHocTel {— u | — |. IlepBniii 3a-
o0

MEYaTeJIbHBIN Mpeaet.

Yucnosele nocnepoBarenbHocTu. llpenen nocnenoBarenbHocTH. CyllecTBOBaHUE IMpEaea
MOHOTOHHOW OTpaHWYEHHOW mocieaoBarenbHOCTH. Yncno e. Harypanbabie norapudmel.
CpaBHeHHE OECKOHEYHO MasbIX. DKBHUBAJICHTHbIE OECKOHEYHO Malible. 3aMeHa O0EeCKOHEYHO
MaJiblIX SKBUBAJICHTHBIMU NPU BBIYUCIEHUN TIPEIENIOB.

HenpepsiBHOCTh QpyHKIIMHN B Touke. ToUkM pa3pbiBa GYHKIIMU U UX KIACCH(PHUKAIIHSL.
HenpepriBHOCTh QyHKIIMM Ha oTpe3ke. CBONCTBA HEMPEPHIBHBIX HA OTpe3Ke (PyHKIIMIA: orpa-
HUYEHHOCTh, CYIIECTBOBAaHME HAMOOJIBLIETO W HAWMEHBILIEro 3HAUYEHHH, CyIIeCTBOBaHME
MIPOMEXYTOYHBIX 3HAYEHUH.



Kpurepun ouenkm (6 pamkax mexywet ammecmayuu)

Peznamenmom BPC kagedpwl «Bvicuwas u npuxiaouas mamemamuxay npeoycmompeno 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku paspabomanst, ucxoos u3 pazoeienus 0a-
J108: 5 6annos 3a oceoeHue meopemudeckux 60NpPoco8 OUCYUNIUHbL, 5 6aN108 — 3a 8bINOIHEHUE O0-
MAWHUX 3A0AHULL.

Kpurtepuu o1ieHKH 0TBETOB HAa TeOpeTHYECKHE BONPOCHI:

— 5 0an10B BbICTABJIsIETCS CTYIEHTY, €CJIM OH M3JI0XKHWI COJEpKaHHUEe BOIpoca B o0beMme, mpery-
CMOTPEHHOM IIPOrPaMMOHi, IPU 3TOM U3JI0KUJ MaTepHall IPaMOTHBIM SI3bIKOM, TOUHO UCIIOJIb3YS Ma-
TEMATUYECKYIO0 TEPMUHOJIOTMIO U CUMBOJIMKY, B OIPEAEIIEHHON JJOTMUYECKON II0CIIE10BaTENIbHOCTH;

— 4 6aJu1a BBICTABJISIIOTCS CTYAEHTY, €CJIM [IpU JJOCTaTOYHO IIOJHOM M I'PaMOTHOM OCBEIIEHHUH BO-
IIpOCca OH JIOMYCTUJI HEOOJIBIINE HETOYHOCTH, HE MCKaXKAIOIME MAaTEMaTUUECKOIO COJIEPIKaHUs OTBE-
Ta;

— 3 0ajs1a BBICTABJSIIOTCS CTY/AEHTY IPU HEMIOJHOM PACKPBITHH COAEpKaHMs BOIpoca (coaepxa-
HUE BOMPOCa U3NI0KEHO (pparMeHTapHO, HE BCET/a MOCIe0BATEeIbHO), HO TTOKa3aHOo OO0IIee MOHuMa-
HUE BOMPOCA; JOMYIICHbI OUTMOKH MPU UCTOJIH30BAaHUH MaTEMaTHYECKONW TEPMUHOJIOTHH;

— 2 fajuia moJIy4aer CTYAEHT, IPOJAEMOHCTPUPOBABIINNA OOpPHIBOUHBIE 3HAHUS U JIOIMYCTHUBIIMM
OLIMOKY B OINPEAEICHUU MTOHATHI U IIPU UCII0JIb30BAHUN MAaTEMaTUYECKON TEPMUHOJIOTUU.

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

ITEPBAA ATTECTALUA
BUJIET Nel

1. Haiitu npousBenenue matpun A*B, ecnu: A:( 2 3] B:(S 2}_
5 —4)’ 6 -7

3X, +5X, + 7%, =1,
2. Pemmth cucteMy NMHEHHBIX ypaBHEHHI MeTongoM Kpamepa mim [aycca: X, —3X, — 9%, =8

2% + 2%, — 3% =1.
3. Haiitu KoHell BeKTOpa g = {3;—1;2}, €CIIM €ro Hauajo B Touke M (1;— 1 2).

4.  VYOpocTUTH BBIpa)KE€HUE: (2& -3 )x (a’ + 45).

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

BUJIET Ne2
3
1. Haiitn mpoussenenue matpun A*B, ecnim: (2 -1 0 s-l3
\-4 3 5) '
2 1

2. Pemmth cucteMy NHHEHHBIX ypaBHeHHI MeTogoM Kpamepa mim [aycca:
2X%, + 5X, +3X; =6,
X, —3X, —9%; =8,
2% + 4%, —3%;=9.
HaiiTu Hauasno Bexktopa b = {512, 6}, eciu ero KoHel B Touke 4(217,8).
YnpocTturte BeIpaKeHHE: (55 + 36)>< (25 - 6)

5. Haiitu momans tpeyronbauka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).
BUJIET Ne3
1. Haiitu npousBenenue matpuny A*B, ecnu:



3 2 0 -5
A=|1 6 -1|,B| 3|
2 4 2 7

2. Pemmth cucremy nuHEHHBIX ypaBHeHHH MeTooM Kpamepa mnu ["aycca:

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

3. Halitu Hawano BeKTOpa b = {5;10;— 2}, €CJIM €10 KOHEI B TOUKE 4 (2,7;8).
4. YupocTuTe BhIpaXKEHUE: (5 + 6)2 + (5 - 6)2.
5. Haiitu yron nipu Bepiuute B tpeyronsauka ABC, ecnu: A(5; -3; 4), B(7; 0; 7), C(6; -3; —1)

BUJIET Ne4
1. Haiitu npowusBenenue matpuny A*B, ecnu:

% 3 2

2. Pemmth cucteMy NMHEHHBIX ypaBHEHHI MeTogoM Kpamepa wim [aycca:

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

3. Haiitu KoHel BEKTOpa & = {1,—1;3}, €CIIM €ro Havauo B Touke M(3,1;2).

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

BUJIET Ne5
1. Haiitu npousBenenue marpuil A*B, ecnu:
1 5 2 2 1 0
A= 2 0 3|,B=| 3 -1 -2
-3 11 4 5 -3
2. Pemmth cucteMy nMHEHHBIX ypaBHeHHH MeTonoM Kpamepa unm [Maycca:
2% — X, + X3 =4,
3X, + 2%, + 2%, =1,
X, — 2%y 4+ X =2.

3. Haiitu KoHel BeKTOpa G = {5,~1;— 2}, €CJIU €ro Hayajlo B Touke M (1 —-1;3).
4. VYIpocTUTE BHIPaKEHHUE: (Zi - 3]) i+ (3i + R)- k
5. Haiitu miomans Tpeyronbauka ABC, ecnu: A(8; 6; —3), B(2; 2; -1), C(8; 7; -3).

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

2. Pemmth cucteMy NHHEHHBIX ypaBHeHHI MeTooM Kpamepa mim ["aycca:
3X, + 4%, —3%; =4,
2% — Xy + X3 =2,
X + X, —2X%; =0,

3. HaiiTn Hayano BEKTOpa b = {1;2;— 6}, €CJIM €10 KOHEIL B TOUKE A (2;116).

5



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

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

BUJIET Ne7
. Haiitn mpousBenenue marpun A*B, ecnu:
1 -3
-5 1
A=|2 2 |,B= .
0 4
3 1

. Pemmnth cucremy nmHelHbIX ypaBHeHUH MetongoM Kpamepa nnu ['aycca:

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

3. Haiitu KoHell BEKTOpa g = {4;1,— 2}, €CIIM €ro Havajo B Touke M (1, -1, 2).

4. VYHOpocTuTe BhIpAKEHUE: (25 + B)x (6 — 25)

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



BUJIET Ne 8
1. Haiitu npousBeaeHue matpui A*B, ecnu:

3 8 6 3 -1 3
A= , B= .
-1 0 1 2 45
2. Pemmth cucTeMy JIMHEWHBIX ypaBHEeHUN MeroaoMm Kpamepa wmu ["aycca:
2% —4X, +3%; =1,
X, — 2%, +4X; =3,
3%, — X, +5%;=2.
3. Haiiti Ha4aI0 BEKTOPA b = {5;3;— 6}, €CIIM €r0 KOHEI B TOUKE A (2;4;8).

. Yropocture BbIpaKeHHE: (55 —E)X (36 + é_l)
5. Haiitu miomaas Tpeyronbauka ABC, ecnu: A(4; 3; -2), B(5; 5; -6), C(7; 2; -6)

BUJIET Ne 9
1. Haiitn npousBeneHue matpuil A*B, ecnu:
-2 11 2 3
A= 0 2 0|,B=|4 -1]|
3 -1 2 0 5

2. Pemmth cucremy nuHEHHBIX ypaBHeHHI MeTogoM Kpamepa mimn ["aycca:
{2)(1+ X, + 3%, =3,
&+&+&_
2% — 33Xy + Xg =
3. Haiitu KoHEIl BEKTOpa g ={-5;1;2}, €CIIM €ro Ha4ajo B Touke M(-1-12).
4. YmpocTuTte BblpakeHHeE: 2|( jx k)+3 j( I k)+ 3k( i x j)
5

Haiitu miomans Tpeyronsuuka ABC, ecmn:A(3; 3; 3), B(6; 3; —3), C(5; -3; 0).

BUJIET Ne 10
1. Haiitu npousBenenue marpui A*B, ecnu:
5 4 -2 -3
A=|1 =2 0f,B=| 4|
3 -5 7 5

2. Pemmuts cucteMy IMHENHHBIX ypaBHEHHH MeTogoM Kpamepa miu [aycca:
3% — 4%, + 3%, =1,
X, —3X, +2X%; =0,
2% +6X, +2X; =3.
Halitu nHayasno BEKTOpa b ={2;12;—1}, €CIIM €r0 KOHEIL B TOUKE A (2;4;8).
Ynpocrturte BeIpaKeHHE: (25 + 5)>< (5 — 55)

5. Haiitu 006éM nupamuast ABCD,ecu: A(8; 4; -5), B(8; 7; -3), C(8; 6; -3), D(3; 3; 1).
BUJIET Nell
1. Haiitu npowusBenenue matpun A*B, ecnu:

e Y

2. Pemmth cucremy IMHEHHBIX ypaBHEeHHI MeTogoM Kpamepa miu [aycca:
3X, 45X, + TX%; =1,
X, — 3%, —9%; =8,
2% + 2%, — 3% =1.

3. Haiitn xoHen BeKTOpa G = {3,~1;2}, eciu ero Havano B Touke M(1,—1;2).



4.  VYOpocTUTH BBIpaKEHUE! (2& -3 )x (3 + 45).

5. Haiitu yron npu Bepmnne A B Tpeyroyibauke ABC, eciu:
A(0; 3; -1), B(1; 5; -6), C(-5; 2; 1).

BUJIET Ne12
1. Haiitu npowusBenenue matpuny A*B, ecnu:
1 3
2 -10
A= ,B=|3 -2|.
-4 3 5
2 1

2. Pemmth cucteMy NMHEHHBIX ypaBHEHHI MeTogoM Kpamepa mium [aycca:

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

X, — 3%, —9%; =8,

2%, +4X, — 3% =9.
3. Haiitn navano Bexropa b = {512, 6}, €cu ero KoHen B Touke 4(2;17:8).
4. VYrupocTtuTe BhIpaXeHUE: (55 + SB)x (25 - 6)
5. Haiitu momans tpeyrosnsuuka ABC, eciu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BHJIET Ne13

1. Haiitu npousBeacHue matpui A*B, ecnu:

3 -2 0 -5
A4=11 6 -1|,B| 3|
2 4 2 7
2. Pemmth cucremy nuHEHHBIX ypaBHeHHI MeTogoM Kpamepa miu ["aycca:
X, + X, + X5 =6,
X+ X, — %3 =10,
3% + X, +3X%; =12.

3. Halitu Ha9ano BeKTopa b = {5;10;— 2}, €CJIH €T0 KOHEI B TOUKE 4 (2,7;8).

4. YmpocTure BbIpakeHHeE: (5 + 5)2 + (5 - 6)2.

5. Haiitu yron npu Bepiiune B tpeyronsuuka ABC, ecnu: A(5; -3; 4), B(7; 0; 7), C(6; —3; -1)
BUJIET Ne 14
1. Haiitu npousBenenue marpun A*B, ecnu:

=3 s )

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

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

3. Haiitu xoHel BeKTOpa & = {1,—1;3}, €CIIM €ro Havajo B Touke M(3,1;2).

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

BUMJIET Nels
1. Haiitu npousBeaenue matpur A*B, ecnu:
1 5 2 2 1 0
A=| 2 0 3|,B=| 3 -1 -2
-3 11 4 5 -3

2. PemuTh cucTeMy JIMHEHHBIX YpaBHeHH MeTonoMm Kpamepa unu Taycca:



2% — X, + X3 =4,
3X, + 2%, + 2%, =1,
X, — 2%y 4+ X3 =2.
Haliti xoHel BekTOpa g = {5;—1;— 2}, €CIIK €ro Havao B Touke M (1;-1;3).

4. VYIpocTUTe BHIPaKEHHUE: (Zi - 3]) i+ (3i + R)- k

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

BUJIET Nelé6
. Haiitn npoussenenue matpui A*B, ecnu:
2 1
1 -1 1
A=|3 3|, B= .
2 4 3
5 2

. Pemmts cucremy nuHelHbIX ypaBHeHH MeTo0oM Kpamepa mnu T'aycca:

3X, + 4%, —3%; =4,
2% — Xy + X3 =2,
X + X, —2X%; =0.
Haiitn Hayaso BeKTopa b = {1; 2;— 6}, €CIIM €TI0 KOHEIl B TOUKE 4 (2;11;6)-

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

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

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

. Pemmth cucremy nuHelHbIX ypaBHeHHH MeTooM Kpamepa nnu ["aycca:

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

3. HaiiTu xoHell BeKTOpa g = {4;1;,— 2}, €CIIH €ro Ha4ano B Touke M (L, -1-2).

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

Haiitu mtomans tpeyronsuuka ABC, ecnu: A(6; 9; —13), B(9; 10; -11), C(3; 5; -7)
BUJIET Ne 18

. Haiitu npoussenenue marpun A*B, eciu:

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

. PemmTh cucteMy nnHeWHbIX ypaBHeHH MetoaoM Kpamepa mnm ["aycca:

2% —4X, +3%; =1,

X, —2X, + 4%, =3,

33X — X, + 5%, =2.

. Haiiti Ha4ayo BEKTOpa b = {5;3,— 6}, €CJIU €r0 KOHELl B TOUKE A (2;,4;8).

4. YmpocTHuTe BeIpaKEeHHE: (55 - (_:)x (36 + 5)

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



BUJIET Ne 19
. Haiitu npoussenenue matpui A*B, ecnu:

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

. Pemmth cucremMy IMHENHHbIX ypaBHeHHH MeTooM Kpamepa ninu I'aycca:

2% 4 X, + 3% =3,
X 4+ X, + X, =4,
2% —3X, + X3 =1.
. HaiiTn xonen BekTopa g = {-5;1;2}, €Clu €ro Ha4ano B Touke M(-1-1;2).

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

BUJIET Ne 20
. Haiitn npoussenenue matpuin A*B, ecnu:
5 4 -2 -3
A=|1 =2 0,B=| 4|
3 -5 7 5

. Pemmnts cucremy nuueliHbpIx ypaBHeHu MmetoaoM Kpamepa wnu [Naycca:
3% — 4%, + 3%, =1,

X, —3X, +2X%; =0,
2%, +6X, +2X; =3.

3. Haiiti Hauao BEKTOpa b ={2;12;—1}, €CIIM €T0 KOHEL[ B TOUKE A (2;4;8).

4. VYrpocTuTte BhIpaKEHUE: (25+5)>< (5—55)
. Haiiti 066éM nupamusr ABCD,ecu: A(8; 4; -5), B(8; 7; —-3), C(8; 6; -3), D(3; 3; 1).

BTOPASA ATTECTALUA
BWJIET 1
. Jansl Touku 4, B u C. Haiitu: a) obiee ypaBHeHHe IPSIMOil AB; 6) ypaBHEHHUE MPSIMOii, TPOXO-

nsielt yepes Touky C napajuienbHoO NpsiMoi AB; 6) ypaBHEHHE NPSMOM, TPOXOIAIIEH Yepe3 TOUKY
C nepneHuKyJIspHO NpsiMoi AB
A(-1;3), B(2; 5), C(5; 1).

. IIpuBecTy K KAHOHMYECKOMY BHUJly YPaBHEHUE KPUBOM U IIOCTPOUTH €€:

5x% +9y? —30x +18y +9=0.
COCTaBI/ITB ypaBHCHI/Ie IINTIOCKOCTH, HpOXO,I[}IH_Ief/'I qepe3 TpI/I 3aJaHHBIC TOUYKHU
M,(-2;0; -1), M, (L - 2; 3), M;(4-1 2;).

. Hawtu npenensr:

a) li X® +3x+2 ; 0) "mm; ) lim t(‘:]5)(;.2) lim Xx—8 ;€) |im7VX_l_l.
X—>—2 2X2+5x+2 X—>00 5X4+9X2—7 x—0 X x>o| X —9 X—>2 X —2
BUJIET 2

CocTaBUTh ypaBHEHHE NPSIMOM, IPOXOIAIIEH YEPE3 TOUKY MTEPECEUECHUS MPSIMBIX:
x+2y+3=0, 2x+3y +4=0 1 napamwienbHoii npsimoit Sx +8y =0.

. HalTtu KoOpIMHATHI LIEHTPA U PaANYC OKPY>KHOCTU U IIOCTPOUTH €€:

x2+y2+6y—7=0_
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CocTaBUTh ypaBHEHHE IJIOCKOCTH, MPOXOAAIIEH uepe3 TpU 3aJaHHbIE TOUKU

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

< 2 _ 2 9. ) - .
. Haiitu npesens: a) |im%“x+3;6)“m 2’; +4x+3 ) Iim@’ r) lim S 4x
o3 XT—9 o X +9X—12 x>7 T —X x>0 tg2X

X
Diim[ X8 .
x—o\ X+ 7
BUJIET 3

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

0) ypaBHEHHUE MPAMOH, poxo el yepe3 Touky C nmapamienbHo npsiMond AB

A(8; -10), B(4; —4), C(0; 7).

2. IlpuBecTy K KAHOHUYECKOMY BUAY YpaBHEHUE KPUBOU U MOCTPOUTH €€:
16x* —9y* —64x —18y +199 = 0.

CocTaBUTh ypaBHEHHE IJIOCKOCTH, MPOXOAAIIEH uepe3 TpU 3aJaHHbIe TOUKU

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

. Haiitu nmpenensr: a)|imw; 6) lim 4>éz+5x—3 _
x—>4  X°—16 x— 3X° +9x —12

i (x=1Y N, _
B) "msm6x;r)“m 2 e) lim X+1 2_
x—0 3X x—o\ X 4 x—3 X—3

BUWJIET 4
CocTaBUTh ypaBHEHHE MPSMON, IPOXOAIIEH Yepe3 JaHHYIO TOUKY, IEPIEHIUKYIIIPHO JaHHON

npsamoit: N(-2,—3), 2x— y +3=0.
. HaliTu KoOpIMHATHI LIEHTPA U PaANyC OKPYKHOCTU U ITOCTPOUTH €€:
x> +y?—8x+6y=0.
CocTaBUTh YpaBHCHHE IUIOCKOCTH, HpOXO,ZLHH.IGfI 4epe3 TpU 3aJaHHBIC TOYKU
M,(-2;0; -1), M, (L, —2; 3), M;(4,-1, 2;)

. Haiitu mpenensl: a) i
lem 2x*—x—6

Sln4X . AX+7-3
;1) lim ———.
x—0 thx x>2  X°—4

;0 lim

X2-3x+2 _ .. Ax*+4x*-x . [ X+1 "
oy IXE+9XT 437 xow ’

BUJIET 5
. Jlanbr Touku 4, B u C. Haiitu: @) o0miee ypaBHeHUEe TIpIMOi AB; 6) ypaBHEHHE MPSMOi, TTPOXO-

nsedt yepes Touky C napajuienbHO NpsMol AB; 6) ypaBHEHHE IPSAMOM, TPOXOAAIIeH Yepe3 TOUKY
C neprnienaukyssipao npsmoit AB.  A(5; 10), B(3; 9), C(-11, 4).

. IIpuBecTy K KAHOHUYECKOMY BHUJly YPABHEHHUE KPUBOU U IIOCTPOUTH €€:

x> —4y —6x+29=0

CocTaBuTh ypaBHEHME MIJIOCKOCTH, POXOAAIIEN Yepe3 TPU 3aJaHHbIE TOUKU

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

. Haiitu npenensrt: a ) |im

2X
2X2+X_1O,6)|' 8X4—9X2+1 B)Ilm(zx_lj .

rny Xe—x—2 XLOO 3 +9x | xool 2X+ 3
. 10x . +/15—x-3
ry lim — 2oy IM ————.
x-0 sjn 5x x>6  X°—36

11



BUJIET 6
Hanbl Touku A, B u C. Haiitu: a) obuiee ypaBHeHHE TIpsMoi AB; 6) ypaBHEHHE TIPSIMOM, MPOXO-

nsmieit yepes Touky C rmapajiielIbHO PsSMOU AB; ) ypaBHEHHE MPSAMOM, TPOXOIAIICH Yepe3 TOUKY
C nepneHuKyJIspHO NpsIMO AB.

A(=2;-7), B(3;0), C (2; 2).
[IpuBecTn kK KAHOHUYECKOMY BUJY YpaBHEHUE KPUBOM U IOCTPOUTH €€:

16x* —9y? —64x —54y —161=0
CocTaBUTh YPaBHCHUC IIOCKOCTH, HpOXOI[SIHIeﬁ Uepe3 TPpH 3aJaHHBIC TOUYKHU
M, (51 0), M, (0; 4, —3), M, (L 4; -1).

3x+2 . AP +4x° —x x+1)"
Haiitu npenensr: a)I|m76 ; 0) |LI‘£] 3 1 9x? 13 B) Lw(x -
sin4x . VX+7-3 3
r)lim ;) 1im
x—0 thX x—>2 X2 _4

BUWJIET 7
CocraBuTh 00111€€ ypaBHEHUE NPSAMO, IPOXOAA-1IIEN uepe3 JIB€ TOUKU U IPUBECTU €r0 K BUJTY C

YITIOBBIM KO GUIHEHTOM: 4(—2,—3) 1 B(-5,4)

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

CoCTaBUTh YpaBHEHHE IIOCKOCTH, IPOXOIAIIEN Y€PE3 TPU 3aJaHHBIE TOUKH

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

2x
. (3x+2
X“+7x=8 o 5x*+4x*+3 o lim ;
)Ilm 2 2 , B X—>00 3 _1 ’
e 3X* +8x% —12x X

Haiitu npenensr: a) ——
le_m X% —2x+1

sin 6x i /9_x_2
x—0 tgz )X~>5 X2_25 '

nlim

BUWJIET 8
CocTaBUTH YpaBHCHUEC HpHMOﬁ, Hpoxoz[;nueﬁ qgepe3 TOUKY NEPECCCUCHUA NTPAMBIX:

x+2y+3=0, 2x+ 3y +4=0 u napajaieapHoi npsamoi 3x-5y=0.

[IpuBECTH K KAHOHUYECKOMY BHJly YPaBHEHHE TUMEPOOIIBI U MOCTPOUTSH €€: x° —y° —4y =0,
CocTaBuTh ypaBHEHME MIJIOCKOCTH, POXOAAIIEN Yepe3 TPU 3aJaHHbIE TOUKU

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

5x* +7x2+5 o VOX+1-4

Haiitu npenensl: a w;6 i T2 O 5y lim ,
P )IH:sX +5x+6 )IerDX3+8X4—2x ) X 16 x> —16

3 2x
lim| 1+ 10x
)Hw[ x—2j ’ )legf]sm5x
BUJIET 9

Hansl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHE NPsiMOit AB; 6) ypaBHEHUE MPSMOH, TPOXO-

nsieit yepes Touky C napasuienbHO NpsiMoi AB; ¢) ypaBHEHHE NPSMOM, MPOXOISIIEH Yepe3 TOUKy
C nepneHuKyJIspHO NpsIMoi AB.

A(1; -1), B(3; -2), C(9; 7).
IIpuBecTH K KAHOHMYECKOMY BUJYy YPaBHEHUE KPUBOW U IIOCTPOUTH €€:

12



4x° +36y2 + 72y —16x-92=0
COCTaBI/ITI) YPaBHCHUC IIOCKOCTH, HpOXOI[SIH_Ieﬁ Uepe3 TPpH 3aJaHHBIC TOUYKHU
M, (4,3-1), M, (0;-2; 1), M;(-3; 1, 0).
2x% —9x+10 . ~vys 8X —9x° +x% |

. Haiitu npegensl: a) |l jm————:0
P )lem x° -8 )IXIID 3x* +9x

X
3 _ IO CYAY -
») lim x-1l r) lim (—j ) |XILTJJ sw;)?(x

BUJIET 10
CoctaBuTh 00I1I€e ypaBHEHUE MPSAMOM, MPOXOAAIIEH uepe3 IBe TOUKH, IPUBECTH €r0 K BUILY

YpPaBHEHUA B OTpE3Kax: A (3; - 3) U B (— 2, 4).

. HpI/IBeCTI/I K KaHOHUYCCKOMY BUY YPABHCHHC KpHBOfI H IIOCTPOUTD eé:

5x% +9y? —30x +18y +9=0.
CocTaBuTh ypaBHEHHUE IJIOCKOCTH, TIPOXOASIICH Yepe3 TPH 33JaHHbIC TOUKU
M,(3-12), M, (4,-1-1), M;(2,0;2).
x*—x—30 . 8x°+4x*-3

Beruucnuts npenenst: a) | jm—s———; 6 :
P ) 'X'I_Q x* +125 ) IX'[D 5x* +8x° —12x

11x . N 3x+4-4
: ;olim 1-—1 ;e liM———.
X x>4  x°-16
BWJIET 11
. Jansl Touku 4, B u C. Haiitu: a) obiee ypaBHeHHe IPSIMOil AB; 6) ypaBHEHHUE MIPSIMOiA, TPOXO-

nsel uepes Touky C napanienbHo NpsMoit AB; 6) ypaBHEHHE NPSIMOiL, TPOXOISIIEeN yepe3 TOUKY

lim
B) 0 SINBX = " x>

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

. IIpuBecTy K KAHOHMYECKOMY BHUJly YPaBHEHUE KPUBOM U IIOCTPOUTH €€:

5x% +9y? —30x +18y +9=0.
CocTaBUTH YpaBHCHHE IUIOCKOCTH, npoxonﬂmeﬁ qepe3 TpU 3aJaHHBbIC TOYKHU
M,(=2;0; -1), M, (L -2; 3), M;(4-1, 2;).

X2 +3X+2 .+ A+ x
im0 lim=———
. Haiitu npenensr: a) x—-2 2x* +5x + 2:6) xom DX+ T,
tg5
lim =——
X x-1-1
6) 0 TX 2 |Im(—] ;e) lim
X—=0 | X — x—2 X —2
BWIET 12

CocraBuTh ypaBHEHHE MPSIMOM, IPOXO/ISIICH Yepe3 TOUKY TePECeUCHHUS! MPSMBIX:
x+2y+3=0, 2x+3y +4=0 1 napamwienbHoii npsimoit Sx +8y =0.

. HaliTu KoOpIMHATHI LIEHTPA U PaANyC OKPY>KHOCTH U ITOCTPOUTH €€:

x> +y*+6y—-7=0
CocraBUTh ypaBHEHHUE IJIOCKOCTH, MPOXOSIIEH Yepe3 TPHU 3aJJaHHbIE TOUKH

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

13



4X+3 )I 2x° +4X +3 . B) lim V11-x-2
Y>3 x—9 X350 3x +9x 12" o7 7T—X

BUWJIET 13
. Jlanb1 Touku 4, B u C. Halitu: @) obmiee ypaBHeHHE TIpsiMoi AB;

0) ypaBHEHHUE TPAMOH, poxo el yepe3 Touky C napamienbHo npsimond AB
A(8; -10), B(4; —4), C(0; 7).
. IlpuBecTu Kk KAHOHMYECKOMY BHUly YpaBHEHHE KPUBOMN U MIOCTPOUTH €€:
16x* —9y? —64x —18y +199 = 0.
3. CocTaBUTh ypaBHEHHE IIJIOCKOCTH, POXOAAIIEH uepe3 Tpu 3aJJaHHbIe TOUKU
M, (3-12), M2(4'—],'—1) M;(2;0;2).
2x—8 4% +5% -3

4. Haiity nipeaensl: a)|im— 6) lim
P o x2-16 M gerox_12

sin6x .. (x-1Y) . AX+1-2
B) lim o)limf ——=1 ;e) im—————

x>0 3x X—»00

X+3 >3 X—3
BUJIET 14
CocTaBuTh YpaBHCHUEC Hp}IMOﬁ, HpOXOI[}IH_Ieﬁ 4epe3 IaHHYI0 TOYKY, HECPIUCHAUKYIIAPHO ,I[aHHofI

npamoit: N(-2,—3), 2x—y +3=0.

. HaiiTn xoopauHaThI IEHTpa U paauyC OKPY>KHOCTU U IIOCTPOUTH €€:
x°+y*—8x+6y=0.

CocTaBUTh ypaBHEHHE IJIOCKOCTH, POXOASIIEH uepe3 TpU 3aJJaHHbIE TOUKU

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

. Haiitu ipenensi:

||m X* —3x+2 Ax° +4x3 — x
a) x-2 2X —-x—6. 6)IXL|00“3X +9x%2+3 ,B) X+1 r)lmSIn4X
lim ——=
X300 X_7 Xx—0 thX
NX+7 -3

lim 5
H) X—>2 X< —4
BUJIET 15
Hansl Touku A, B u C. Haiitu: a) obuiee ypaBHeHHE TIpsiMoil AB; 6) ypaBHEHHE TIPSIMOM, MPOXO-

nsiedt yepes Touky C napajuienbHO NpsMol AB; 6) ypaBHEHHE IPSAMOM, TPOXOAAIIeH Yepe3 TOUKY
C nepneHuKyJIpHO NpsMoi A5,
A(5; 10), B(3; 9), C(-11, 4).
. IlpuBecTu K KAHOHMYECKOMY BHUJly YpaBHEHHE KPUBOM U MOCTPOUTH €€:
24y —-6x+29=0
CocraBuUTh ypaBHEHHE IIJIOCKOCTH, MPOXOIALIEN Yepe3 TPHU 3aJaHHBIE TOUKH
M,(-4;2;1), M, (-1 0; —3), M,(2, L, - 2).

. Haiitu npenensr: a ) s
IXII;TZ'] X —X— 2 X—00 3X3 + 9X X—>00

4 2 o
2x* + X — 10,6)|' 8x"-9x" +1 B)“m(z)(_lj :

2X + 3
r) lim ;e) lim '15 X
x—0 sin 5x x—6 36
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BUJIET 16
Hanbl Touku A, B u C. Haiitu: a) obuiee ypaBHeHHE TIpsMoi AB; 6) ypaBHEHHE TIPSIMOM, MPOXO-

nsiel uepes Touky C napajuienbHO NpsAMol AB; ) ypaBHEHHE IPAMOM, IPOXOAALIEH YePE3 TOUKY
C nepneHuKyJIspHO NpsIMO AB.
A(=2;-7), B(3;0), C (2; 2).
IIpuBecTH K KAHOHMYECKOMY BHJly YpaBHEHHE KPUBOW U IOCTPOUTH €€:
16x% —9y? —64x —54y —161=0
CocTaBuTh ypaBHEHUE IJIOCKOCTH, POXOAILEH Uyepe3 TpU 3aJaHHbIe TOUKU
M, (51 0), M, (0; 4; =3), M;(L; 4; -1).

_(x+1Y
Haiitn npezenst: a)[jm —3x+2, :0)lim A +4C —x ,B) IIm(—j ;

it Moz -6 s 3x +9x2+3 x| X —7
. Sin4x . AX+T 3
nlim s lIM————
x—0 thX x—>2  X° -4

BUWJIET 17
CocTaBuThb 0611_[66 YPaBHCHUC HpHMOﬁ, npoxonﬁ-meﬁ qepe3 ABC TOUKHU U ITPHUBECTU €I'0 K BUAY C

YITI0BBIM K03 durmentom: A(—2,—3) U B(-5,4)

[prBecTH K KAHOHUYECKOMY BHYy YPaBHEHHE SJUIUIICA U TOCTPOUTD €T0:
4x* +9y”* +32x—-54y+109=0.

CocraBuTh ypaBHEHHE IIOCKOCTH, MTPOXO/IAIICH Yepe3 TP 33AaHHBIC TOUKH

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

Haiitu npenensl: a)
I!H‘ x? —2x+1’

sin 6X /o—x —
r)lim ;e) Iimw.
x=0 tg 2X x>5  x2 _25

X*+7x-8 . . A48 g Iim(

S 6) iy 2% HAXT+3
Ix'm3x4+8x2—12x' X0

3x+2j2x_
3x-1) '

BUWJIET 18
CocTaBUTH YpaBHCHUEC HpHMOﬁ, HpOXO,ZLHIlIGfI qgepe3 TOUKY NEPECCCUCHUA NTPAMBIX:

x+2y+3=0, 2x+3y + 4=0 1 napamuienbHoi npsmoi 3x—-5y=0.
[IpuBECTH K KAHOHUYECKOMY BHJly YPaBHEHHE TUMEPOOIIBI U MOCTPOUTSH €€: x° —y° —4y =0,

CocTraBUTh ypaBHEHHUE IIJIOCKOCTH, MPOXOSALIEH Yepe3 TP 3aJaHHbIE TOUKH
M, (-2;0; -1), M, (L —2; 3), M;(4,-1, 2;).

5x* +7x% +5 . N3x+1-4

Haiitu npenensr: a M ) lim——: B lim )
P )IXL”?!X2+5 +6 IXLTX3+8x4—2x T 16 x* —16

3 2x
X0 x—2 ’ x>0 5in5x
BUJIET 19
Janbl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHE IPSIMOi AB; 6) ypaBHEHHE TIPSIMOM, TIPOXO-
asuieit yepes Touky C mapamtensHo npsimord AB. .A(1; -1), B(3; -2), C(9; 7).
IIpuBecTH K KAHOHUYECKOMY BUJYy YPaBHEHUE KPUBOW U IIOCTPOUTH €€:

4x° +36y2 + 72y —16x-92=0

CocTaBuTh ypaBHEHHE IIJIOCKOCTH, POXOAAIIEN Uepe3 TPU 3aJaHHbIE TOUKU

15



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

5 . 2x2—9x+10 . 8T —9x° +x°
4, Haiitu npenensr: a AR b -
pet )lem x* -8 )IXI_I:D 3x* +9x
X
i x3 -1 lim X+7)7 im sin 7x
B) x—1 lx+3_2’r)x—>oo X ! e) x—>0 By
BUJIET 20

1. CocraButh 00lI€€E YpaBHEHHE MIPAMOIA, IIPOXOISIIEN Yepe3 ABE TOUKH, IIPUBECTH €0 K BUILY
ypaBHeHHUsI B oTpe3kax: A(3,—3) u B(-2;4).
2. TlpuBecTH K KAHOHUYECKOMY BUJy YPAaBHEHUE KPHUBOM M IIOCTPOUTH €€:
5x% +9y? —30x +18y +9=0.
3. CocraButh YpaBHCHHE IUIOCKOCTH, HpOXOI[HH.Ieﬁ Uepe3 TPH 3aJaHHBIC TOUYKHU

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

4. BblYUCIHUTH MPEEIbL: a) ||mu o) I 8x° +4x3-3
| s X3+125 XI_(D 5x* +8x% —12x

tim 2 im{ 17 T lim Yox4-4
B) x—0 S|n 6)( ’ F) X—>00 X i e) x—4 X2 —16 .

KpuTtepuu oleHKH NHCbMEHHOI KOHTPOJIbHOM PadoThl (8 pamkax pybedcHoil ammecmayuu)

Pezcnamenmom BPC kagedpvr «Bvicwias u npukiaouas mMamemamuxay npeoycmompeno 25
b6annos 3a evinonHeHue pyoedXdcHou KOHmpoavHou pabomsi. Kadcooe 3adanue, 6xoosuee 6 KOH-
MPOIbHYI0, OYeHugaemcs npenooagamenem OnpeoeieHHblM Koaudecmsom oannos. Mmozogulil dan
3G KOHMPOJILHYIO paOomy NOIYUAemcst CyMMUpPOBanuem 0aulo8 3a 6ce 3a0aHUs.

Kpurepuii oueHKH 0HOI0 32 JaHUS:

— 00y4YaroIuics MPaBWIIBHO PEIIWII 3a/1a9y; IPH STOM JIOTHYHO, TIOCIEJOBATEIIEHO H apTyMEHTHPO-
BaHHO U3JI0XKHJI pEIIeHUE 33]]a9l — MAaKCUMaJIbHOE KOJTMYECTBO OAJUIOB;

- 06yqa101111/11710$l B OCHOBHOM IPAaBUJIBHO pCHIWI 3adavy, JOIIYCTUB IIPHU 3TOM HE3HAUUTCIIbHBIC HC-
TOYHOCTH U TorpentHocTH — 80% OT MaKCUMaIbHOTO KOJIMYECTBa 0aJlioB;

— 0oO0yyaroImuiicss He MOJIHOCTBIO PEIN 3ajauy, Ho He MeHee 50%, TOMyCTUB MpU 3TOM He Ooee
OJIHOM TpyOoit omuoku — 60% 0T MaKCUMAaTbHOTO KOJUYECTBA OAIJIOB;

— oO0yuarouuiics MpUBENl HETOIHOE pelleHne 3a1a4n (creneHb moaHoTel — oT 30% mo 50%), nomy-
CTHB TIPU 3TOM 3HAYUTENbHbIE HeA04YeThl — 40% OT MaKCHMAalbHOTO KOJNYECTBA OAIJIOB;

— oOyuaromuiics mpusen He 6osnee 30% pemieHus 3agauu, JOMYCTUB MpPU 3TOM IpyOble OMIMOKU U
HegodeThl — 20% OT MaKCUMAaJIbHOT'O KOJIMYECTBA OaJlJIOB;

— oOyyJaronuiicss He MPHUCTYIUI K PEIIeHHTo 3a1a9 — 0 OayioB.
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IK3AMEHAIIMOHHBIE BWJIETBI

Bujer Ne 1

1. OnpeaenuTenu U UX CBOMCTBA.

-1 4 2 -5 4
2. YMHOXHUTb MaTPUILy HA MaTPHILY: .
-21){1 -1-2

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

Haittu AB- AC, ABx AC.
4. Jlanst Toukn Ha mnockoct: D(—1,6), K(—3;—2). Cocrasuts obmuiee ypaBHEHHE NPIMOIA, TIPO-

XO[[SIH_Ieﬁ qYCpe3 3TU TOUYKH, IIPUBCCTHU €TI0 K BUAY B KOTPE3KaAX» U NIOCTPOUTH IMPAMYIO.

5. Haiitu obnacTs onpenenenus pyHKIuu y = | ox +1 .
2X —4

6. CocraButh ypaBHEHUE IUJIOCKOCTH, MPOXOIAIICH uepe3 TpU 3aJaHHBIE TOYKH
M;(3-12), M, (4,-1-1), M;(2;0;2) 1 mOCTPOUTH ITY MIOCKOCTb.

y . 33X —4x+2 2x? —4Xx—6
7. Haiitu npenensl: a) = 7 70 lim=LS— -
IerD 7x* -5 IerD 3X* +Xx—2

Bujer Ne 2
1. Perienue cuctem nMUHEHHBIX ypaBHeHH MeTo1oM Kpamepa

2
2. YMHOXUTBH MaTpHIly Ha MaTpHILy: (2 -3 -2 ) -1

-3
3. Jlausl koopauHatel Touek A(6;—3;1), B(—3;2;2), C(—3;4;5) . Haittu yron ABC , momans AABC .
4. lano ypaBHeHue npsaMont 2X +3y +4 =0. CocTaBuTh ypaBHEHHUE NPSAMOM, IMPOXOIAIIEH Yepes3
Touky M (2;1), mapaynenbHO TaHHOUN MPSIMOM U TOCTPOUTD ITH TIPSIMBIE.
5. Haiiti o6nactb onpenenenust GyHKIUN y=log,,, (XT_:ZLJ .
6. HanucaTh ypaBHEHHE IUIOCKOCTH, MPOXOSAIIEH yepe3 Haualo KOOPJMHAT U Yyepe3 TOUKU
A(-5;7;3) u B(2;—9;—4) 1 mOCTPOUTH ATy IIIOCKOCTb.
7. HaiiTu npesiensl: a) “m—V4X2_3_3; 6) |im 7X® —4x*

X" =9 X —> oo 8X* +3X

x—3

Buaer Ne 3

1. Marpunibl u neiictsust Haa HuMu. OOpaTHas MaTpHIa.

2 -3 2
2. YMHOXHTb MaTPUILy Ha MaTPHUILY: ( 5 J( . j

e . e T
3. Vopoctuts Beipaxkenue: (21— j)- j+(j—2k)-k+(i—3k)“.

4. Nansl Touku Ha Tuiockoct: A(-3; 2), B(—=1 5). CocraButh 00111ee ypaBHEHHE MPSMOA, TPOXO-
JSIIeH Yepe3 9TU TOUYKH, PUBECTH €T0 K BUAY C YTIIOBBIM KOA((UIIMEHTOM U IOCTPOUTH MPSIMYIO.

5. Haiitu obsactb onpeaeneHus QyHKIHA y = 2x -1,
x+3

6. HarncaTh ypaBHEHHE IUIOCKOCTH, MPOXOsieit uepe3 Touky A(1;-2;-5) neprneHIuKyasapHO BEKTO-
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py MN, ectu M (=14;-7) u N(2;,-3;6).

5 3
7. Hatitu npeziens: @) iy 2x* +9x+4; §) || 2X7 —AX” +13
X 4 x? —-20 3x° +7x* -5

Bujer Ne 4

1. Pemrenne cucremM TUHEHHBIX ypaBHeHI/Iﬁ METOJ0M Faycca " CPEACTBAMH MaTPHUYIHOI'O UCHUCIICHUSA

2
2. YMHOXXHTh MaTpHUIly Ha MaTpuIy: | —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 mutomams Tpe-
yromsanka ABC | 06sém mupamuasr ABCD.
4. [IpencraBuTh 00IIEe ypaBHEHHE PsiMO 2X —3y —5 =0 B BUJie ypaBHEHUS C YTIOBBIM KO3 hu-

[IMEHTOM, B BUJIE HOPMAJILHOTO YPaBHEHHUSI U TIOCTPOUTH ATY MPSIMYIO.
5. Haiitu o6mactsb onpeaenenust GyHKIUN 2% +1 .

X2
6. Haiitu yron mexay miockoctsiMu: 2X —3y+6z—-14 =0, 4x—-6y+12z+21=0.

7. HaifTi pefentsL: 1y |im 7x° 4X3; 2) lim_2X—4
x—>0 2X* 43X x—>23x? —2x—8

Bbuier Ne 5
1. BexTopbl ¥ JIMHEHHBIC OTIEPAIIMH HAJT HUMH.

2 -3\ (2 -5
2. YMHOXXUTh MaTpUIly Ha MaTpPHUILY: > 1) 1219

- - - > - -> -

3. Jlausl BexkTopel b =—i1+2 j+3k, c =—41-2 j+ Kk . Haiitu:

- R

,3b-2c, bxc.

N
c

4. CocTaBUTh ypaBHEHUE NMPSAMOIL, mpoxodiieil uepes Touky A(—4;3), napamieabHo IpsiMOn
X+2y+3=0. 3anucaTh ypaBHEHHUE NPSAMON B OTPE3KaxX U MOCTPOUTH €€.

5. Haiitu o6macthb onpeenenust GyHKIIUN y = log. [3X + 1] ]

X—-2y+3z-4=0,
3x+2y-5z2-4=0.
2

X 7x* +3x> - x+8
7. Haiitn penensl: a) |[jm—— .
ped ) lem x2—5x >6) I 3x* +x-18

6. HaiiTu KoOpIMHAThI HAIPABJISIOIIEr0 BEKTOPA MPSIMOI: {

Bujer Ne 6
1. MoyJib, HanpaBIISIONINE KOCHHYCHI, YCIIOBUE KOJUTHHEAPHOCTH BEKTOPOB.

2 -5-3
2. YMHOXUTBH MaTpHIly Ha MaTpPHILY: (2 -2 ) 1 1.9

3. Hansl Touku S(2;—3;5), K(5-2:1), G(5;—3;—3) . Halitu ;G, ST(X SE ,ST(- §G :

4. Nano oOmiee ypaBHeHue npsimoid 4X —3y —10 =0. 3anucats €ro B BUA€ YypaBHEHUS MPSIMOI B
«OTpE3Kax» U MOCTPOUTH ITY MPAMYIO.

5. Haiitu obmacte onpeneneHus GpyHKIIUU y = 3x+1
3x—6
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6. CocTaBUTh ypaBHEHHE IUNIOCKOCTH, KOTOpasi MPOXOAUT 4epe3 Touky M, (—2;1,—1) u umeet HOp-

MaibHbIN BekTop N = {1‘—2'3} Y 3amnmcaTh 3TO ypaBHEHUE B OTPE3Kax.

7. Haiit nipeensi: 1) lim X° —6x° 2) lim x* -1
x—>o00 2X + 3X 5 x—> -13x> —2x—5
buaer Ne 7

1. CkanspHoe mpousBeieHue BEKTOPOB. Y CIIOBUE NMEPIEHAUKYIIIPHOCTH BEKTOPOB.

2-3)(—-2 6 -3
2. YMHOXHUTb MaTPUILy HA MaTPHUILY: .
-4 5)\-1 4 -7

3. [IpoBepuTh, BEPHO JIU PABEHCTBO: 3(3 i—2 j+ k) —(7 k— i ) j =

4. YpasHenue npsimoir 2Xx —3y +12 =0 npeacTaBUTh B pa3IMUHbIX BUAAX (C YTIOBBIM KOX(dULIHEH-
TOM, B «OTPE3KaX») U MOCTPOUTH ATY MPSIMYIO.

5. Haiitu obnacts onpenenenus GyHKuun Yy = In(3x2 —5x+2).

6. Mansl Touku M, (3,—12) u M, (4;,—2;—1) . CocTaBUTh ypaBHEHHE IIJIOCKOCTH, IPOXOAAILEH yepe3

Touky M, nepnenaukynsapHo Bektopy M;M, . [IpuBectu k ypaBHEHUIO B OTPE3KaX U MOCTPOUTH ITY
IJI0CKOCTb.

2
7. HaiiTn mipeziensl: a) _ X' =25 :p) 5x* —3x+8 |
le_r,px —7x+10 lep 2x° +4x* —-11
Buaer Ne 8

1. Yros Mexny BekTopamu. BekTopHOE MpON3BEIEHNE BEKTOPOB.

2 -3 2
2. YMHOXHTb MaTPUILy Ha MaTPHUILY: ( ) J ( . 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. CocTaBuTh 0011I€€ ypaBHEHUE TIPSIMOM, TTpoxosiiei uepe3 a8e Touku A(6;12), B(4;7) , npuBectu
€ro K o01ieMy BUIY, K BUIY B OTPE3KaxX U MOCTPOUTH ITY MPSIMYIO.

5. Haiftu o6nacth onpesienenus QyHKIMH y — |n[x — 3) .
x+1

6. [IpuBecTH ypaBHEHNE IIJIOCKOCTH K YPaBHEHUIO B OTPE3KAX U MOCTPOUTH ee 6X —3y —22+35=0.

»\/4x -1

7. Haittn pestensr: a) [im e ; 6) |im /X~ 6%
X1 -1 x>0 2X° + 3X°
Buier Ne 9

1. CmemanHoe npousBeieHne BeKTopoB. CBoiicTBa. KoMimanapHOCTh 3-X BEKTOPOB.

2
2. YMHOXXUTh MaTpPUIly HA MaTPHUILY: [ 5 ] . (2 -5 - 3)

3. Jlamsr Toukn A(—2:45), D(—2—4:3), F(41-5), K(=3:0;0). Haiiti ADx DF, (DFx DK)-AD.

. X .
4. IlpencraBuTh ypaBHEHHE NPSIMOI - + % =1 B 0011EeM BUJIE ¥ IOCTPOUTB €.
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5. Haiitu obnacts onpeseneHnst QyHKIMH y = ~/5x° —3x — 2/
6. CocTaBUTh KAHOHMYECKOE YPABHEHHE MIPSIMOM, IpoXosiel yepe3 Touky M (4;3,—2) mapai-

. | x+3y+z-6=0,
JIETILHO MPAMOM
2x—y—4z+1=0
-x-12 2x° +6x3 +7
7. Haiitn npenesnsl: a _ .
P )le_rpx —4X + )IX% 3x° +2x* +x%-15

buaer Ne 10
1. PaznuyHble ypaBHEHUS NPSMOI HA MJIOCKOCTH.

2 -5
2. Haiitu maTpuiry, oOpaTHYIO JaHHOM: [ 1 l]

- > o

- > - -
3. [Ipu KakuX 3HAYEHUSAX M U N KOJUIMHEAPHBI: a 2i-3j+k n b=i-15j+0,5k
4. HaiiT TOYKY nepecedeHus IPAMBIX, 3aJaHHbIX YPABHEHUAMU: X + 2y + 3= 0,

4x + 5y + 6 = 0 .1loctpouTs 3TH NpsSIMBIE.

5. Haiitu obnacTs onpenenenus pyHKIUu y = 2x -7 .
3x? —5x+2
6. CocTaBuTh ypaBHEHHE IIJIOCKOCTH, Mpoxoadieii uepe3 Touky A(2;1,—1), u uMeeT HOpMaIbHbBIN

BEKTOP N = {,-2;3}.
5 2 5x’ —3x°
7. Haifti npeziensl: - @) |jm ————>: 0) lim

x—>-1 4 — /15 — X X—>00 6x° + 2x’ .

Buaer Ne 11

1. Yros Mexay npssMbIMHA. Y CIIOBHS NApPAIJIENBHOCTH U NIEPIEHAUKYIISIPHOCTH IIPSAMBIX. To4dka nepece-
YEHUS MPSAMBIX.

2 -5
2. Haiitu matpuity, oOpaTHyto JaHHOM: ( 1 1}
3. IIpoBepuTh, BEPHO JIU PABEHCTBO: (T+ 2_j)— BE) —(4 T— _j))z =14.
4. CocTaBUTh ypaBHEHHE PSMOMA, poxo el yepe3 Touky N(—2;-3), 1 TeprneHAuKyISIpHO J1aH-
HOM npsiMoit 2X—Y +3=0. IlocTpouTs 3TH NpsIMBIE.

5. Haiftu obnacTh onpenenenus pyHKIUu y = x+7 .
Jax? —5x +1

6. CoCTaBUTb ypaBHEHHE [IIOCKOCTH ,IIpoxozseit yepes Touky M; mnepreHaukyspHo BeKTOpY

M,M, , eciii nanel Touku: M, (0;-13) u M, (L3;5).

7. Haiitv peiensl: a)  |im 4x— 7. 2) lim o x+1
X —> 00 2X +1° X —>_—13x* —5x—8
buaer Ne 12

1. ®ynkmusa. O6macte onpenenenus. Crocoos! 3ananus. ['paduk ynkimn. OCHOBHBIC dJIEMEHTApHBIE
(GyHKIMHU, UX 00JIACTH OINPECIICHHUS U CBOMCTBA.

2 -3 2 -5 -3
2. YMHOXXHUTH MaTPUIy Ha MATPUILY: .
TP pHiy [—2 J [—1 1—2)
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- -

3. danbl Touku B ipocTpancTBe A(-3;4;5), B(0;4;-2), C(2,—17) . Haiitn KB- AE , ABxAC .

4. CocTaBuTh 00IIIeE ypaBHEHUE TPSIMOM, TTpoxosiiei yepe3 Touku A(-1L2), B(0,—3), mpuBectu ero
K BHJIy YPaBHECHHSI B «OTPE3KAX» U MMOCTPOUTH ITY MPIMYIO.

5. Haiitu o6nacts onpeaenenus QyHKIHNA y— [7x —14.
x+ 2

6. Hamucate YPaBHCHUC IIJIOCKOCTH, npoxoz[ﬁmeﬁ 4epe3 HavaJIo KOOpAWHAT U 4YE€PE3 TOUKU
A(-5;7;3) u B(2,-9;—4) . [TocTpouTh 3Ty MIOCKOCTb.
x* -16 43 + x> —x+3

; 0) i
R ) lim

7. Haiitu nipezenst: a) |im—; 2%° +3x* _8

x—a X° =7
Bujer Ne 13

1. BeckoneyHo Masbie 1 OECKOHEUHO OOJBIITNE BETUYUHBL. THUIIBI HEOTIPEACTIEHHOCTEN U METOIbI

PacKpBITHS HEKOTOPBIX U3 HUX.
2 -5
2. Haiitu matpuiry, oOpaTHYIO JaHHOU: ( 1 1j

—

a

—

b

> >

3. Haiitu (32—56)-(2§+7E),ecnn =3,|bj=1, alb.

4. CocraBuTh 00IIIc€ YpaBHEHUE IPSIMOM, POXOoasiIei uepe3 aBe Touku  A(4;-5), B(3,-2) , mpuse-
CTH €r0 K BHJIy YPaBHEHHUSI IIPSIMOM B «OTPE3Kax» U MOCTPOUTH ATY MPSAMYIO.

5. Haiitu obnacTs onpenenenus pyHKIuu y = 2x -7 .

7x®> —5x -2
6. CocTaBUTh ypaBHEHHE INIOCKOCTH, IPOXOJIAIIEH Yepe3 TpU 3alaHHbIE TOUKH
M, (=3;0;1), M, (0; 2; 3), M;(3;1; —1;) ¥ IIOCTPOUTH 3TY IIJIOCKOCTb.

7. Haifi peensr: 1y |im x2—7; 2) lim 16 — x*

X —> o0 2X+1 X —> 4 2X?> —5x—12

Bbuaer Ne 14
1. IIpenen uncnoBoit nociaenoBaTesbHOCTH. [loHsATHE OKpecTHOCTH TOUKHU. OnpeneneHus npeaena
(GyHKIUH B TOUKE, HA OECKOHEYHOCTH.

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

-

3. J1aHbI BEKTOPBI g ={4:m;—6} u b ={m;2;—7}. [Ipu KaKOM 3HAYEHUH M STH BEKTOPHI MEPIEH/IUKY-
JSpHbI?

4. Nansl Touku Ha wiockoctu: A(=3; 2), B(=1 5). CocraBuTh ypaBHEHHE MNPSMOU C YIIOBBIM KO3 (-
(buIeHTOM, IPOXOIAIIEH Yepe3 3T TOUKU U IIOCTPOUTH MPAMYIO.

5. Haiitu 06nacts onpenenenus Gynkuun Y =+/3x> —5x —8 .

6. Haiitu pacctossHue 0T Touku M (5;4;—1) 10 MIOCKOCTH, MPOXOJAAIIEN Yepe3  TOUKHU
M, (0;4;0), M, (0;4;,-3), M,(3;0;3).

7. HaliTi penensl: 1) |im ﬂ; 2) lim RSt
X —> oo 2X + 3x° X — —13x* —2x -5
buaer Ne 15

1. PaznnuHbie BUIBI YPABHEHUN IJIOCKOCTH.
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7-2
2. Haiitu maTpuiry, oOpaTHYIO JaHHOM: [ 3 1)

3. Haiitu yron BDK' tpeyromsauka ¢ sepmmnamu B(-2;3;5), K(4,-12), D(3-4;1).

. X
4. laHo ypaBHEHHE MPSMOM B «OTPE3KAX» EJFL? =1. [IpeacraButh ero B BUjE ypaBHEHUS C yTIJIO-

BBIM KO3(DPHUIIEHTOM ¥ MOCTPOUTH ITY MPSAMYIO.
5. Haitn o6nacts onpenenenns pyuxunn Y = Ig(2x% +x—3) .
6. Hanbl Touku M,(3;-12) u M, (4;—2;-1) . CocTaBUTh ypaBHEHUE IUIOCKOCTH, IPOXOSAIIEH Yepes3

touky M, neprennukysipHO BeKTOpY M1|\/|2 U IIOCTPOUTH ATY INIOCKOCTD.

4 3 2
7. Haiitu mpezener: 1)  lim wiz) lim ZX—_]'
X — 00 2X+ 3X X —1 3X°—2x-1
buner Ne 16

1. Yromn Mexay TJIOCKOCTSIMH. Y CIIOBUS MapauIebHOCTH U EPIIEHANKYISIPHOCTH TIOCKOCTEH.
2. Haiiti MaTpuily, 0OpaTHYIO JTaHHOI: ( 2 B f)

3. JlaHbI BEKTOPHI g = {3;—1;2}, E = {1;2;—1} . Beruuciuts (2 g— B) x (2 g+ E) .

4. laHo ypaBHEHHUE MPSIMOH C yrIIOBBIM KodddunmenToMm Y =-3x+5. [IpeacTaButh ero B Buje
ypaBHEHUS MPSIMON B «OTPE3Kax» U MOCTPOUTH ITY HPAMYIO.

5. Haiitu oGnacts onpeznenenust GyHKuun y — ® +1g(3—x)-
-2
6. CocTaBUTh KAHOHMYECKUE YPaBHEHUS MPSMOH, TPOXOAsIIei yepe3 Touky M (4;3,—2) mapasuiens-
. | x+3y+z-6=0,
HO PO o _y—4z41-0.
X2 +x-12 x° +6x> +3x -4

7. Haiitu npenensl: a) ||m— 0) lim .
X X0 3x +x® -5x+3

Buiter Ne 17
1. Pa3nuyHble ypaBHEHUS IPSIMOI B IPOCTPAHCTBE.

6 -3
2. Haiitu matpuity, oOpaTHyto JaHHOM: ( 4 1J
3. [IpoBepuTh, BEPHO U paBEHCTBO: (2 ?— T) . T+ (T— ZE) . E+ (T— ZE)2 =2

o X
4, I[aHO YPaBHCHUC IIPAMOU B KOTPE3KAX» 7 + is =1. HpCI[CTaBI/ITB €ro B BUIC 06]]_[61"0 YpaBHCHHUA

MPSIMOY ¥ TIOCTPOUTH ITY MPSAMYIO.
5. Haiiti obnacTs onpezneneHnst QyHKUMH. y = g x
VX+1
6. CocTaBUTh ypaBHEHHE IIIOCKOCTHU, TPOXOadIel yepe3 Touky M, (—13;0) nepneHAuKyJISIpHO TI0C-
koctu X—2y+3z-10=0.

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

X —> 00 2X+3X° X —» —13X* —2x — 5
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buner Ne 18
1. B3aumHO€ pacnonoxeHue nNpsiMoi 1 IIIOCKOCTH.

3 -5
2. Haiitu maTpuiry, oOpaTHYIO JaHHOM: ( 2 _q ]
3. Janbl koopauHaTel Touek K(5;6;,—2), B(2;,—4;5), D(-5;3;—1). Haiitu miomaas AKBD .
4. Nans! Toukn Ha mockoct: D(-13), K(4;—2). CocTaBuTh ypaBHEHHE NIPSAMOM, IPOXOISIICH Yepes
3TH TOUYKH, IPUBECTU €T0 K BUY YPABHEHUS B «OTPE3KAX» U MOCTPOUTDH MPAMYIO.

5. Haiitn 0GnacThb onpeneneHus GyHKIUU y = \/5’“73 lg(5-x)-

6. CocTaBUTh KAHOHUYECKHE U NTapaMETPUUECKUE YpaBHEHMSI IPSAMOM, POXOAdIel uepe3 TouKy A(-
1;3;-5) neprnesaMKyJIApHO MIOCKOCTH: 6X —3y — 27 +35=0.

2 3 2
x°-16 4x° + X°—X+3
7. HaiiTu nipenensl:  a —— 0 lim—m———
Peit ) 'X'LE‘ x> —Tx+12 ) IXLT 2x° +3x* -8

buser Ne 19

1. CKaJ'ISIpHOC IMPOU3BCACHHUEC BCKTOPOB. YcnoBue NEPHNCHAUKYIIIPHOCTH BCKTOPOB.

2-3\(-2 6 -3
2. YMHOXUTH MaTPUILy HA MAaTPHUILY: .
-4 5 -1 4 -7

3. [IpoBepuTh, BEPHO JIU PABEHCTBO: 3(3 i—2 j+ k) —(7 k i ) _j) =3

4. YpaBuenue npsmoit 2X —3y +12 =0 mpencraBuTh B pa3iIMYHBIX BUJAX (C yrIIOBBIM K03 punmeH-
TOM, B «OTpPE3Kax») M MOCTPOUTH ITY MPSIMYIO.

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

6. Maunsl Touku M, (3,—12) u M, (4,—2;—1) . CoctaBUTh ypaBHEHHE IJIOCKOCTH, IPOXOAAILEH yepe3

Touky M, nepnenaukynspao Bektopy M;M, . [IpuBectu k ypaBHEHUIO B OTPE3KaX U MOCTPOUTH ITY
IIJIOCKOCT.

2 2
7. Haiiti ipezedst: a) X" =25 :6) yiq 5% —3x+8 |
legl x? —7x+10 IXLT 2x° +4x* —11

buner Ne 20
1. Yrou Mexny BekTopamu. BekTopHOE NpON3BEIEHNE BEKTOPOB.

2 -3 2
2. YMHOXHTb MaTPUILy Ha MaTPHUILY: ( ) J ( . 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 00IIIe€ ypaBHEHUE NIPSIMOM, IpoXoasiieit yepe3 aBe Touku A(6;12), B(4;7), mpuBectn
ero K o0IeMy BHIY, K BUIY B OTPE3KaxX M MOCTPOUTH ITY MPIMYIO.

x—3

x+1

6. [IpuBecTH ypaBHEHNE IIJIOCKOCTH K YPAaBHEHUIO B OTPE3KAX U MOCTPOUTH ee 6X —3y —22+35=0.

Vax-3-1
7. Haittu npenenst: a) l[im————5 9) lim X —6%°
x—1 X x—o 2X% 4+ 3x°

5. Haiiti o0macts onpeneneHust QyHKIHHE y — |n

23



Kputepuu ouneHKM (6 pamkax npomexicymounol ammecmayuu)

Peznamenmom BPC xageopwt «Bvicuias u npuxkiadnas mamemamurxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no S-0ailbHOU wKae.

KpnTepnifl OIICHKH O0TBE€TA HA IK3aMCHE:

— 5 0a/1710B NMOJIYYaeT CTYACHT, IPOJEMOHCTPUPOBABIIMM MTOJIHOE BJIa/JICHUE 3HAHUAMU B COOTBET-
CTBUU C TpeOOBaHUSIMH Y4eOHOM MporpamMmsbl, T.€. PEIIMBIIUIN Bce 3aaHus 0e3 OMMOOK B JIOTHYe-
CKUX PacCy>KICHHUSIX U B 000CHOBAHUU PELICHUS;

— 4 0a/171a MIOJTyYaeT CTyACHT, KOTOPBIN MPH MOJTHOM BJIa/ICHUU 3HAHUSMU B COOTBETCTBUU C TPeOO-
BaHUSAMHU Y4eOHOU MpOrpamMmbl JOMYCTHII OTAEIbHbIC HECYIIECTBEHHbIE OMIMOKH TNOO MPUBEICHHBIC
UM PELIEHUs] HEJOCTaTOYHO OOOCHOBAHBI;

— 3 0as1a nosy4aer CTyJEHT IIPU HENOJHOM M3JI0’KEHUU IMOJIyYEHHbIX 3HAHUH, JOMYyCTUBIINNA IpU
9TOM OTJIEIbHbIE CYLIECTBEHHbIE OLINOKHY;

— 2 0aj1a moiy4aeT CTYACHT HpU OECCHCTEMHOM H3JIOKEHHUH MaTepuala, JOIYCKAIOMUN CyIie-
CTBEHHBIE OIIUOKHU, KOTOPbIE MOTYT IPEMATCTBOBATh YCBOCHHIO JalbHElIIel yueOHONH nHbOopMaIuu.

BTOPOI CEMECTP

BOITPOCHI JIJIsI COBECEJIOBAHMSI (TEKYIIIUI KOHTPOJIb)
Paszpnen: «/IndpepennuaibHoe ucunciaeHue GyHKUMU OHON NepeMEeHHON»

1. [TpousBosnHas QyHKIMM OJHON MEpPEeMEHHON; €€ reoOMeTpPUYECKU M MEXaHUYECKUH CMBICI.
HudbdepenunpyemMocTsb PyHKITUN.

2. OcHoBHble npaBuia quddepeniupoanus. [IponsBoanas cnoxxHoi GyHkuuu. [IponsBoansie
OCHOBHBIX 3JIeMEHTapHbIX QyHKUIUH. Jlorapupmudeckoe 1uddepeHnpoBaHme.

3. Ooparnas ¢ynkuus. HempepsiBHOCTh U nuddepeHmpyemMocts o0patHoi ¢pyHkuuu. [Ipouns-

BOJIHbIE OOPATHBIX TPUTOHOMETpUYECKUX (PyHKIMHA. Talmauia npon3BOAHbIX.

JuddepenurpoBanue HEIBHBIX U TapaMETPUUECKH 3a1aHHBIX (DYHKIHI.

Juddepenunan GyHKIUNM U ero reoMerpuueckuil cmbica. CBsi3p ¢ npousBoaHoM. dudde-

peHuuan cinoxHoil gpynkuu. MaBapuantHocts popmbl nuddepenmana 1-ro nopsaka.

6. [IpousBonubie 1 AuddepeHnnans BoICIIUX MopaakoB. @opmyia Jleitonuna. Hennpapuanr-
HOCTh (opMbl TuddepeHInana nopsika BhllIe NepBoro.

ok~

1. Teopembr ®epma, Posust, Jlarpanka u Ko o nuddepenmnupyeMbrx pyHKIusX.

8. [TpaBuio Jlonurans packpbITUsi HEONPEAEICHHOCTEH.

9. UccnenoBanmne GpyHKIMH ¢ MOMOIIBIO NEPBOM MPOU3BOIHOM: HEOOXOAUMBIE U AOCTATOYHBIE
yCIOBHUS BO3pacTaHMs W YObIBaHMS (YHKIMM; SKCTpEMyMbl (GYHKIMH; HauOojbllee Hu
HauMeHbIlIee 3HaYeHUs! PYHKIIMHU Ha OTPE3Ke.

10.  HccnenoBanue (hyHKIMM C TOMOILBIO BTOPOM MPOU3BOAHOM: 3KCTpeMyMbl (DYHKIIMHU; BBITYK-
JIOCTh, BOTHYTOCTh M TOUKH neperuda rpaduka GyHKINN.

11.  AcumnroTsl KpuBbiX. OOIm1as cxema rcciaeoBanus GyHKIMK U IOCTPOEHUs rpaduka.

Paznen: «@yHKIUM HECKOJIbKHX NepeMeHHbIX)

1. OyHKIMU HECKOJIbKUX NepeMeHHbIX. Obmactb ompeneneHus. Ilpenen M HempepbIBHOCTh
(GYHKIMY HECKOJIBKUX TIEPEMEHHBIX.

2. YactHble npousBojanble. [TomHbli nuddepeHnan 1 ero HCrojib30BaHHe B MPUOIMKEHHBIX
BbluMcIeHUsIX. IHBapuaHTHOCTH (popMBbl TIOJHOTO AuddepeHnnana. ['eomeTpudyeckuii cMbIca
nonHoro auddepennnana. KacarenbHas m1ockocTs M HOpMallb K TOBEPXHOCTH.

3. YacTHbIe TPOU3BOIHBIC U MOTHBIC TUdPepeHmansl BeIcux nopsaakos. @opmyna Teitnopa.

4. HesBuble pyHkumu u ux quddepeHimpoBanume.
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o

Cxansgpnoe nose. [IpousBoaHas o HanpapieHuto. ['pagueHr.

6. DkcTpeMyM (YHKIUM HECKOJBKHX TepeMeHHBIX. HeoOXoauMble W AOCTATOYHBIC YCIOBHS
CYILECTBOBaHMs SKcTpemyMa. HanbombIiee 1 HauMeHblee 3Ha4eHus] QYHKUIHUU B 3aMKHYTON
o0macTH.

7. VYcnoBHbI 3kcTpeMyM. Metosn MHOkUTENEH JIaHTpaHka.

8. MeTo1 HAMMEHBIIIUX KBAJAPATOB JIJIsi 0OPa0OTKHU KCTIEPUMEHTAIBHBIX JJAaHHBIX.

Kputepum oueHku (6 pamxax mexywei ammecmayuu)

Pecnamenmom BPC kageopvl «Bvicuwias u npukiadnas mamemamuxay npedycmompero 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku paspabomanst, ucxoos us pazoeieHus oa-
J108: 5 6annos 3a oceoeHue meopemudeckux 60Npoco8 OUCYUNIUHbL, 5 OANI08 — 3a 8bINOIHEHUE O0-
MAWHUX 3A0AHULL.

Kputepuu o1ieHKH 0TBETOB HA TeOPEeTHYECKHE BOMPOCHI:

— 5 0aJUI0B BBICTABJISIETCS] CTYAEHTY, €CJIH OH M3JIOKHJI COJEp)KaHUE BOIpoca B 00beMe, Mpeay-
CMOTPEHHOM IPOTPaMMOii, IPU 3TOM H3JIOKHII MaTepuall TPaMOTHBIM SI3BIKOM, TOUYHO UCIIONB3Ys Ma-
TEMaTHYECKYIO0 TEPMUHOJIOTHIO 1 CHMBOJIMKY, B OIPE/ICIIEHHOMN JIOTMYECKOH MOCIIE0BaTEIbHOCTH;

— 4 6a/11a BBICTABJIAIOTCS CTYEHTY, €CJIU TPU JOCTATOYHO TOJTHOM U TPAaMOTHOM OCBEIIEHHH BO-
poca OH JOMYCTHI HeOOJbIINE HETOYHOCTH, HE HCKAKAIOIINE MATEMAaTHUECKOTO COJIEPIKAHMSI OTBe-
Ta;

— 3 0aJ1a BBICTABJISAIOTCS CTYAEHTY IPH HEMOJHOM PACKPBITHH COZIEp KaHUs BOIpoca (comepika-
HHE BOIPOCA M3JIOKEHO (parMEeHTapHO, HE BCET/Ia MOCJIEA0BATENIBHO), HO TIOKa3aHO o0Iee IoHuMa-
HHE BOIIPOCA; AOMYIIECHBI OIMOKH IPU UCIOIb30BAaHUU MaTEMAaTHYECKOH TEPMHHOJIOTHH;

— 2 0aj1a moJiy4aeT CTYAEHT, IPOJAEMOHCTPUPOBABLIMM OOpPBIBOYHBIC 3HAHUSA W JOMYCTUBIIMN
OLIMOKHM B OIpEJIeIEHUH MOHATUI U MTPU UCTIOIb30BAaHUN MAaTEMATHYECKON TEPMUHOJIOTHH.

KOMILIEKT 3AJTAHUM J1JISI KOHTPOJIBHOM PABOTHI (PYBEKHBIN KOHTPO.Ib)

[TEPBAA ATTECTALIUA
Bapuanr 1
1. Haifti mpou3BOIHbIE TaHHBIX (YHKIIAMN:
5 /2 X' 3-X x=4/4;
9 7 2 ’
a)y=06x" ——+Ax"—-5x; 6)y=——; B)y=arctg=—=; r)
4 x’ ax—x Y 9%+3 y=1/J1-t;
ny=x"-Inbx; e)y=c0s’6X; x)y=€"; 3)3x°y—2x=5)°
2. BeruucnuTh npenensl, IpuMeHsis npaBuio Jlonurans:
_ TxP—2x" +4x . et—e
a) lim . ; 0) lim——.
xow  2x° 45 =0 In(L+ x)
Bapmuanr 2

1. Haifti mpon3BoOIHBIE TaHHBIX (YHKIIAMN:
2 5 X =arctgt;
_ 5 5 4 _ X X _ 2 ). ]
a)y=1+8x = —3/x"; 6)y_—2X_X3 ; B) y—In( —1-X ) r) y=t2/2

Jl)y=(x2—6x)-sin2x; ¢) y=Sin®3x; %) y=e"; 33—’ =)°

2. BeruncnuTe npeaensl, npuMeHsis npasuio Jlonurans:

—5xy.
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5x° —x%+7x . ( 20 2 j
; 0) lim| — — :

x5\ X =25 X-=5

Bapuant 3

. HalitTu npoun3BogHbIC TaHHBIX (PYHKITUI:

COS X n-x* x:ln(1+t2);
a)y_——\/_+2x +8: 0 y= T—sinx' Y= m’r){y:arctgt;
1) yzefx(Sx—xa); e) yz(?x—x3)5; %) ¥=sin®3x; 3) 6xy —x>+y° =2,

. Beruucnuts npenensl, npuMeHss npaswio Jlonurans:

2
x p—
a) Ilm— 6) limx - ctgzx.

X—2 2x + x— 0 x—0

Bapuanr 4
. HaiiTu npou3BoiHbIE NTaHHBIX (DYHKIIHIA:

a)y = \/—+7x+x —%, 6)y_
X

oy =§E- 3 [xosin
1+ 4X y = Ctg t2;

n y=3x-cos5x; ¢ y=In(x+cosx); x) y=tg*5x; 3) xp—Iny+y*=3
. BBIIH/ICJ'H/ITB npeaciibl, IPUMCHSA IIPABUIIO Jlonurans:

a) lim > —3x* +7x; ) lim(arcsin X - ctgx).
x>e 2x +5x° —1 x>0

Bapuanr 5
. HaliTi mpon3BoaHbIE TaHHBIX (QYHKITHI:
3
5 X°+3 . e
)y =2x"——+Vx" -8; )y=—5—; my=sinx’; {X—t sint .
X 2X° — y =t — cost
NY=7"-C083X; e y=e?; w)y=00s"4x; 3)5X* — Xy +2y° =

2. BBILII/ICJ'II/ITB HpeI[eHBI, HpI/IMeHSISI HpaBI/IJ'IO .HOHI/ITaJ'I}II
5x + 4x° + 7
a) lim o im( 1oL .
x>0 8+ 2x% + 5x° x>0 X e*-—1

Bapuanr 6

1. HaiiTi mpon3BoaHbIE NaHHBIX (QYHKITHI:
2

a)y=7—x3—i+25\/x_—3x; 6)y=3_x2
X 3+ X

1

. B y=In(tg3x); )X~z
y=t°—3t;

1) y:(x2+2x)-ex; e)y=Sin72X; K) Y =3IXx*—2x+3; 3) X-siny=y-Inx.

2. Berancnute npeaensl, npuMeHss npasuio Jlonurans:

2x* —Tx+3
a) liIMm—————:  6)|im 1 1)
3 x% + 4x - 21 x>1\ x —1  Inx
Bapuanr 7
1. HaiiTi mpon3BoaHbIE NaHHBIX (QYHKITHI:
4
4 In3x X=t-1
a)y=6—3x4——2+5'\/x4—x; 0)y=—7; B)y =19°6X; 1) ;
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Dy=2%-3-x); eoy=e¥3X. y=arccos €*; 3)3x?—2y> =5xy.

2. Berunciaurts mpeaciibl, IPUMCHAS ITPABUIIO Jlonwmrans:
3_ o2
a) Iim?x 2x —|—4x; 6) “m( 1 1 j

X 2x*> +5 x>0\ x2 —x e*—1
Bapuanr 8
1. HaiiTi mpon3BoAHbBIE NaHHBIX (YHKITHI:
6 1+e” .
a)y=4x5——3+6'\/x5—7x; o)y = o B)y =arctg?3x; r) | x="5sint .
X 1-e y = 4cos®t

ny=x-arcsinx; ¢) y=In(x+x*—2); xy=3; 3 3xy—Iny=5x

2. BoluncnuTe npenensl, npuMeHsis npasuio Jlonurans:

2 3
a) lim —2x +5)<:1 . 6) 1im 1 1 .
x—>°o2+3x + x -1 x -1  X® —3x+2
Bapuant 9
1. Haiitn HpOI/IBBOI[HBIe JTaHHBIX (QYHKIUH:
x=te',
a)y=5x4— +3/x? —-34; 6)y——; B)y=C0354X; r) t
e e_t’

ny=x%-In7x; e y:(1—4x3)12; x) Y =arccos(e”); s) 3x?—2y* =5xy.
2. BoluncnuTh npesensl, puMeHsis npasuio Jlonurans:
2X2 +4x + 3

. 7iX
a) lim ; 6) limsin(x-1) - tg—.
o 3X% 4+ 9x —12 X1 2
3. HaiiTu yacTHbIE MPOU3BOAHBIE IEPBOTO MOPSAIKA TAHHBIX (DYHKITHIA:
Bapuant 10
1. Haiitu npou3BOHBIE TaHHBIX (PYHKITUHA:
x X =arcsint,
a) y=4x5—%+\/x3+\/_; 0) y:1+ex§ B) Y =C0S’ 7X; r)
X 1- y =Int,
ny=(2x? —5)-e°*; )y =+1-sin2x; %) Y = In(sin 2X +c0s 2X);
2\ 2
3)In(xy) =x" -y
2. Brrunciuts MMpEacIIbl, IIPpUMCHSA IIpaBUJIO Jlonurans:
8) [im3X_—5X°+2. §) X |
x> 2x% — X 11— cos 6x
BapuanT 11

1. Haiitu npou3BOIHBIE JTaHHBIX (PYHKIIHIA:

3 2
a)y=7x5—%+7\/y—lne;6)y:4X—‘;21;B)y:6tgx;r) x=1In"t,
X X y=t+Int,

2
n) y=x2-e; e) y=00s’5x; x) y =arctg~/2x —1; 3) Xtgy + y* =5Xx.

2. Beruncnute npeaensl, NpuMeHss npaswio Jlonurans:

5 3 2
a) lim 4X7 + 4x ; 6) |imM
x>0 3X +9x* —13 x—0 X
Bapuanr 12
1. Haiit mpon3BOHBIC JAaHHBIX (PYHKITUI:
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X = 6t>
a)y=8x—%—3\/x5+«/10; V3-sinx B)y=sin®3x; 1)
X

0
) Y= Bicosx’ y=3t5,
n) y=e"" &) y=In?(ctg3x); x)y=3x—-1)-Inx; 3) 5x>—xy +2y*=5.
x> —3X+2 . i
2. BoluncnuTe npenensl, npumMensis npasuio Jlonuransd: a) |Im—; 6) limlInxe
=2 2X* —x—6 X—>+e0
Bapuanr 13
1. Haiit mpou3BoHBIC ,Z[aHHbIX byHKIMA:
3 H -
ay=8x°+2x* - > 5y= Ty B Y=g p xmsintteost
N y =tsint;

n)yz(xz—Gx)-ng; e)y=In(x+\/x2+3); x) Y =arctg/x; 3) x>+ y> =3xy.

2. BeluncnuTh Opeensl, IpUMEHsIs HpaBI/IJIO Jlonurans:

2 —
a) “mw; 0) lim e’ -2
x—3 X —9 X—>+00 X +1
Bapuanr 14

1. Haiitu npou3BOHBIE JAHHBIX (PYHKIUI:

) X =sin 2t,
a)Y=«/31+4X3——+3\/ 2 6)y——; B)y=sin’ 2x; f){ 2

y =C0s“t,

ny=ctg2x-(3+ X3) ; ey = |n(x —4 _x3); x) Y = earccosf

2. Brerauciaute npeaciibl, IPUMCHSIA ITPABUTIO Jlonurans:
8x° + 4x

a) lim ————— 6) lim _L_l .
x> 3x% +9— 2x x>0 sinX X

Bapmuanr 15

; 3) Xy +2x5—y? =3,

1. Haiitu npou3BOIHbIE JTaHHBIX (PYHKIIHIA:

=~1-t?,

a)yZZXS—%—W+e5; 6)y = X3 8; B)y = (xs_4)_Sin3X;r){x=arccost,
X

m y=2%" e) y=In(2x +cosXx); x)y=~/C0s4X; 3) Xsiny=ylInx.
2. BoruncnuTe npesensl, npuMeHsis npaBuio Jlonurans:
. sin 6X
a) lim 30X ) .im[ 1 5 )
x—>0 X =3 x—3 Xx*—X—6
Bapmuanr 16

1. Haiitu npou3BOIHBIE JTaHHBIX (PYHKIIHIA:

1 —_—
a)y=6x3—x—5+7\/x2—2x; 6) ¥ =3x"-c0S5X; B) y:%; r) {X—e“‘,
X —

1) y:arctgi; o)y =tg°(sinx); x) y=e""; 3)2/xy=3x*-2y.

2. Berancnute npeaensl, npuMeHss npasuio Jlonurans:

. COS X . X" =1+Inx

a) lim ———; 6) im—————.
ot X—ml2 ol et —e

Bapuant 17
1. Haiit mpon3BOHBIC TaHHBIX (PYHKITUI:
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a)y = 2\/» +3x +5%; 6) y =C0s®3X; B)y—x—z;r) x =sin’t,
X y =3cos’t,

2 :
n) y=10" +3)‘; o) y=sin(Inx); %) y=v3*+In®x; 9 x*—Iny+y*=
2. BBIUMCIUTE Npeiebl, MPUMEHss paBuiio Jlonurans:
2 -
a)lm3X —3x+3. 6) Iimtgx—smx_
x>o 8x% +x—5 x—>0  3x?
Bapuanr 18

1. Haiiti mpou3BOIHBIC TAaHHBIX (PYHKITHIA:

3
a)y:7x3—i5+§/;—ln5; 6)y=(x2+2)In8x; my=—L—; nx=t"
by 4 y =Int,

ny=sin’7x; e)y=In(x+cosx); x)y=arcsinvl—x*; 3) xy—Iny=3,
2. BoruncnuTh npesensl, npuMeHsis npasuio Jlonurans:
X —2x° +5x° . tg 2x

a) lim ; 0) lim
x>0 2 4+ 3x% + x* i 5x?

Bapuant 19
1. Haiitu npou3BOHBIE JaHHBIX (PYHKIUI:

2 x =3t —sint;
=2 5———Ei/>—|ne; 6 ——; -3
Wy =X 2 )Y Y= ( )2 ) y =5-—C0S 2t;

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

2. BeruncauTs npeaciibl, IPUMCHSA ITPABUTIO Jlonurans:

_sin 2x . x° X
a) lim— ; 6) lim| — — :
x=0 SN 5X x>o| 3X° -4 3X+2
Bapuant 20
1. Haiitu npou3BOIHbIE JTaHHBIX (PYHKIIHIA:

— x2 X = 4t + 2t7,
a)y=x6—z+W—lne2; 6)y =2x*-arctg x; B)y:2 X .9
X coS 4x y =5t% - 3t2,

n) y=00s"3x; e)y=In(x +Inx); x) y=arctgVx? —1; 3)e¥ +/x +./y =0.

2. Berunciauts MMpeaciibl, IPUMCHAA ITPABUIIO Jlonmrans:

2
. X" —-5Xx+4 . ef=2
a) liMm————; 6) lim =
-1 X —2x +1 X+ X741
BTOPAA ATTECTALIUA
Bapmuanr 1
1. Haiitu TOuKH SKCTpEeMyMa U aCUMIITOTHI Tpaduka QyHKIUN y = x? -1,
x% +1
. . 4xy+8y?
2. Haiitu npenen pyHkuun |im Z2X22F
X—2 X2 — 4y2
y—>—1
3. Haiitn YacCTHBIE MPOU3BOIHBIE MepBOro nopsiaKa JTAaHHBIX byHKIHIA:

a) z =3x"y* + 4xy®> — x*; 0) z=4arctg":’(—¥-
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Bapuanrt 2

1. Haiitn nHTepBaibl MOHOTOHHOCTH M 9KCTPEMYMBI QYHKLMH zg x3 —x%2 —4x +5.

2. Haiitu npenen QyHKIMU |im x* —2xy+y?
25 Xy

3. Haiitu yacTHbIE IPOU3BOHBIE IEPBOTO MOPA/IKA NAHHBIX QYHKIMHA: ) , _ 2y?; 6)

X3

z= In(e‘X + e4y).
Bapuant 3

1. Haiiti Touyku nepernda ¥ MHTEPBAJIbI BBITYKIOCTH rpaduka QyHKIMKU y =1 + 2 x2 —x*/4

2
2. Haiitu npezen QyHKIMH  [jm —3Xy

X—3 x2 — 9y2
y—1

3. Haiitu yacTHbBIE MPOU3BOIHBIE IEPBOTO MOPSAKA NAHHBIX QYHKITHI:
a) z=xe’ +ye*; 6)z= In(x+ exy).
Bapuanr 4

o 4
1. HaiiTu TOYKH SKCTpeMyMa U aCUMIITOTHI Tpaduka GyHKIUU y=—X

x3 +1
2. Haiitu npenen QyHKIHH IimM-
i3
3. HaiiTu yacTHBIE NPOU3BOIHEIE IEPBOTO NOPSAIKA NaHHBIX QYHKUMI: a) 7 = 2x%y —3xy? + X+ Y ;
y
0) z=xe* +sin(%)'
Bapuanr 5
1. Haiit To4KH neperuba 1 MHTEPBAIIbI BBIMYKIOCTH Tpaduka PyHKIMA 5, — 253 /3 — x2 — 4x + 1.

2. Haiitu ipenien QyHKIUN

- 2x2 — '
tim 27—y,
X—1 4 x< — \Y4
y—2

3. HaiiTi yacTHBIE TPOU3BOHBIE TIEPBOTO MOPS/IKA JAHHBIX QYHKIMA: a) Z = X2 — Xy — 2y2;

6) Z =arctg %
Bapuanr 6

1. Uccnenosare no nepBoi U BTOPO# MPOU3BOIHEIM QYHKLMIO ) = x3 —3x+1.

2. Beruncnuth nipenen lim 3xy —6Yy? -

X—>2 x2 — 4y2
y—1

3. HaiiTi yacTHBIE IPOM3BOIHBIE IEPBOTO MOPSIKA JAHHBIX (PYHKIIHMHA:

2 3
a) 2=2X>; 6) Zz=+/X" —bxy
Bapuanr 7
1. HaiiTi TOYKH dKCTpeMyMa U aCUMITOTHI Tpaduka QyHKIHH y = x% —3x,
x2 -1
2. Haiitu ipenen GyHKIUHR lim sin(x + y) .
x—>2 %% 4 xy
y—>—2
3.Haiitn YaCTHBIC TPOU3BO/THBIC MIEPBOTO nopsiaKa JaHHBIX byHKIMA:
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a) 2=x>+3x°y +12xy°;  ©) z:cos(i_4yj'

Bapuanr 8
1. Haiiti To4kn nepern6a ¥ MHTEPBAIbI BBITYKIOCTH Tpaduka QyHKIHH ) = x°/5—x* + x5,

2
2. Haiitn npezien GyHKIMH  |im X +Xy.
X—1 _x2 — y2
y—-1

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

1. Haiitu uHTEpBaIIbl MOHOTOHHOCTH H OKCTPEMYMBI QYHKIUH 3, =E x3 - x2 _4x +5.

2. Haiitu npenen QyHKIMHE |im x* —2xy+y?

X—2 2 _ 2
y—2 X y

o 9 2
3. HaiiTu yacTHbBIC IPOU3BOHBIE IEPBOTO MOPSAKA JAHHBIX QYHKUMHA: @) , _ 2y~ 0)
3

X
z= In(e‘X + e4y).
Bapuant 10
1. Haiiti acumnrorsl rpaduka Gynkimn , _ X2 —1,
Y="3
X< +1
2
2. Haiitu nmpenen GyHKIUU  |im Axy+8y”
X—2 X2 — 4y2
y—>-1
3. Haiitu YacTHBIE MPOU3BOHBIC 10570):1040) nopsIKa JAHHBIX byHKIMi:

a) Z=3X2y2+4xy3—X2; 6) Z:4arctgi_)3/.

Bapuant 11

1. Haiitn nHTEpBAIBI MOHOTOHHOCTH M 9KCTPEMYMBI (YHKIHUH 5, _2 x3 —x%2 _4x+5.

2. Haiitn npenen QyHKIMU |im x? —2xy+y? |

X—2 2 _ 2
y—2 X y

3. Haiitu yacTHBIE NPOU3BOHBIE IEPBOTO MOPS/IKA NAHHBIX QYHKIMHA: ) , _ 2y?; 6)

7= In(e‘X + e4y).

X3

Bapuant 12
1. Haiitu acumMnToTsl rpaduka GyHKIUU y = x*
3
xX® +1

2. Haiitu npenen Gpyskimn |jn SINX=Y) .
x=>2 x2 _x
y—2 y

3. Haiit yacTHbIe TPOU3BOHBIE IEPBOTO MOPSIIKA JAHHBIX (PYHKLUI:

y
6) z=xeX +sin(yj'

a) z=2x%y —3xy’ + X+ Y
X
BapuanTt 13

1. Haiit TO4KH meperuba 1 MHTEPBAIIbI BBIMYKIOCTH Tpaduka PyHKIMA 5, — 253 /3 — x2 — 4x + 1.
2. Haiiti penen QpyHKIuu

- 2x2 — )
tim 27 =%y,
x—1 Ax“< — 4
y—2
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3. HaiiTi yacTHBIE MPOU3BOIHBIC TIEPBOTO MOPSAIKA JaHHBIX QPyHKIMHA: a) Z = X2 — Xy — 2y2; 0)
— Yy
Z=arctg X -

Bapmuanr 14

1. Haiitn uHTEpBaIbl MOHOTOHHOCTU M OKCTPEMYMBI QYHKIMH 3, :g x3 —x2 _4x+5.

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

3. Haiiti 9acTHBIE MPOM3BOIHBIE NIEPBOTO MOPSIKA NAHHBIX QYHKIMIA: &) , _ 2y?:6) 1= In(e‘x + e4y )
X3

Bapuanr 15

1. Haiitu uHTEpBaIbl MOHOTOHHOCTH H OKCTPEMYMBI QYHKIUK 3, Zg x3 —x2 _4x+5.

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

3. Haiiti yacTHBIE IPOM3BO/THBIE EPBOTO MOPSIKA TAHHBIX GyHKIMIA: a) , _ 2 y?;6) z=e* +e?¥ .
3
X

Kpurtepuu onieHKkH NUCbMEHHOH KOHTPOJIbHON PadoThl (8 pamkax pybedcHol ammecmayui)

Pecnamenmom BPC kagedpvl «Bvicuwias u npuxiaoHas mamemamuxa» npeoycmompeno 25
bannos 3a evinoaHenue pyoedCcHol KOHmMpOoabHOU pabomwl. Kajcooe 3adanue, éxoosiuee 8 KO-
MPONbHYI0, OYeHugaemcs npenooagamenem OnpeoeieHHblM Koaudecmsom dannos. Mmozogulil dOan
3G KOHMPOJILHYIO pabomy NoIYUaAemcst CyMMuUposanuem 0auioe 3a 6ce 3a0aHusl.

Kputepuii oeHKH 0HOTO0 3aJaHUS:

— o0Oy4aromuiicss MPaBUIIbHO PEUIII 3a/1a4y; MPH 3TOM JIOTUYHO, TTOCIEA0BATEIHHO U apTyMEHTHUPO-
BaHHO M3JIOXKHII PEIIEHUE 3a/1a4l — MAaKCUMaJIbHOE KOJIMYECTBO OaIOB;

— o0yyaronuiicss B OCHOBHOM MPaBWJIBHO PEIIMI 33/1a4y, AOMYCTUB MPHU ATOM HE3HAUUTEIbHbIC He-
TOYHOCTH U morpemHocTd — 80% OT MaKCHMaIbHOTO KOJIHYECTBA OAJIOB;

— 00yuaromuiicsi He TTOJIHOCTBIO pelIuiI 3a1ady, Ho He MeHee 50%, JOMmyCTUB MPHU 3TOM He Oosee
olHOU TpyOo# ommOku — 60% 0T MaKCUMaIBHOTO KOJIHMYECTBa 0aJlIoB;

— oOyyJaronuiics MpUBENl HEMOJIHOE pelIeHUe 3a1auu (cTernenb MoHOTH — oT 30% mo 50%), nomy-
CTHB IIPH 3TOM 3HaUUTENbHBIC HEJo4YeThl — 40% OT MaKCUMAaJIbHOTO KOJIMYeCTBa OAIJIOB;

— oOyuaromuiics mpuBen He 6onee 30% pemieHus: 3aga4u, JOMYCTHB MPU STOM TpyOble OMUOKU U
HegoueTsl — 20% OT MaKCUMAalIbHOTO KOJIMYeCcTBa OalIoB;

— o0yyaronuiicss He MPUCTYIIII K pelieHunto 3anaun — () 6ayos.

IK3AMEHAIIMOHHBIE BUJIETHI

Buier Ne 1
1. Oynkuus. O6nacTp onpeaeneHusi, MHOXKECTBO 3HaYeHUH (PyHKIINU.
. 2x+1
2. Haiitu o6nacte onpeneneHust QyHKIUHA Y = 1
X J—
3. Haiitu npenens! GyHKIMA, T0IB3yACh IpaBuioM Jlomurans:
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x> —=1+Inx

. CoS X .
a) lim ——; 6) lim -
ot X—7l2 ol el —e
4, Hatitu npou3BoHbIC PYHKITHI:
7 =4k avy_INX. z “tgx. :
a)y = 3% - 13% 5 ) = a)y="% gy=e 9% g)xcosy+ycosx=0, y =2
2x2 y=1/V1-t; \/; X
o. Haiitu yactHbie mpon3BogHbIE PYHKIUN Z = 3x? y3 —5cosy+ e*
Buier Ne 2
1. OcHoBHBIE 3JIeMEHTapHbBIE (PYHKLUH, UX CBOMCTBA.
2. Haiitu npenensl GpyHKIUI, n0ab3ysiCh IpaBuUiaoM Jlonurans:
. Sin 6X
a) lim>——=; 6)|im( 1 5 J
x—0 X x—3 -3 2 _ —6
X X* —X

3. Haiitu npousBoiHble QyHKLINII:
a)y=7x° —2\/;+33+9; 6)y =3x3arcsin x; e)yzeV2X2+3; 2)y = (4x+1)%; a){x: f/%ll

3/x

Haiitu sKcTpeMyMbl 1 HHTEPBaJIbl MOHOTOHHOCTH (DYHKITHH y = X .
2
X1

4.

5. Haiftu yacTHble npoussoausle Gynxuun Z = 3X2 —7 y3 —5e” +5%,

Bujer Ne 3

1. dynaxnus. ObpatHas U cl0kHAA QYHKIHH.
2. Haiitu npenens! GyHKIWH, MONB3YSCH MpaBmiioM Jlomuras

. 8x° +4x i 1 1
a) lim ———; 6) lim| ——=|.
x>0 3X° +9 —2x x>0\ sINX X
x = 2sint

3. Haiitu npousBonusle GpyHKIM: a) ) = 3x* - cos 2X ; 6)
y = In(cost);

g)y:SXZ—;—l—S\/XZ —8; 2)y=e*+2X; 9)x%2 +y2 4+ 5xy =0, y, =2

4. Haifty TOuKkHM meperu6a u MHTEPBABI BEITYKIOCTH U BOTHYTOCTH rpaduka GpyHKImH y=x*/4-

X%/3+5.
5. Haiiti wacTHbIe npousBoaHble Gynkmun Z = SIN(X+ Y).

Bbuier Ne 4
1. OyHK1Ms. MOHOTOHHOCTh QYHKIMH. YeTHOCTh, HEUETHOCTh (DYHKIINU.
2. Haiit o6nacth onpenenenus pynkuuu Yy = log,,, (;2) .
X+
3. Haiitu npenens! GpyHKIMA, T0Nb3ysACh MpaBuiioM Jlonurans:
. X?—4x+3 . e -2
a) lim————; 6 lim——.
x—3 X —9 x>+ X +1
4. Haiitu npon3BoHbIe PYHKITHI:
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a)y =2 544+ 2U/x3 —8x%; &)y =/xtgx;; &) t3 . 2) y =In(@? +2x); 0)y =3x+otox;
X :

3
5. Haiitu obnacte onpenenenus GyHKIMU Z = 2_ y :
y - —X
BUJIET Ne 5
1. [Mpenen ¢pynkuuu. OnpeneneHue npeaena GyHKIMUHA sa3bIke £ — O U Ha S3bIKE MOCIIeI0Ba-

TCIBHOCTH. TeopeMH O Ipeaciax. BeckoHeuHO Majible 1 OECKOHEYHO OOJIBIINE BEIUYNHEI. O,Z[HO-
CTOPOHHUC ITPECACIIDI. 3amMeuaTeaIbHbIC mpeacibl.

2. Haiitu npeaensl GyHKIMMA, MTOIB3YSACh TpaBUiioM Jlomuais:
X* —3X+2 . L
a) liMm———;  6)limInxe™.
x>22X° —x—6 X—>-+o0
3. Haiitu mpon3BoaHbIe QYHKITHIA:
1. . N o=t /o
)y =23/x—7x3+-—; 6)y=x%%; )y =C0s3X; 2) . o) xy—Iny=3, y' =2
N y=t3+t
4. Haiitu acumnrots! rpaduka ¢pyHKIMN y— 2x+1.
x2
S. Haiitu yactHble npousBoubie Gpyukiuu , — X+ Y.
X—Yy
BIWJIET Ne 6
1. HenpeppiBHocTh (pyHKIMEU. Touku pa3peiBa QyHKIMH, UX KJIacCU(DUKALINS.
2. Haiitu npenensl pyHKIMi, nonp3ysack npasuiom Jlonurans:
. 4Ax® +4x° _In(1+ x?)
a) lim > . 6) lim———=,
x>0 3X +9x° —-13 X—0 X
5
3. HccnenoBaTh Ha HenpepbIBHOCTH QyHKIMIO Y =4 2X=4 g roukax x1=2 u Xe=1.

4, Haiitu npousBoiHble GyHKIUI: a) Y = 7 +6x° — % — 5\/? ; 0) Y= (x2 — 4x)- sinbx;
X

_ . ) ¢ X=<'/E;
B)y_ln(x V3 x), ){ i

y
o 2,,3 H X
S. Haiitn yacTHble mpou3BoaHbe pyHKumn Z = 3X“ Yy~ +arcsiny +e”.
BIWJIET Ne 7
1. [Tpou3BoHas pyHKIUH, €€ TeOMETpUUYECKU | pruznyeckuii cmbici. [Ipon3BoIHBIE CyMMBI,
MIPOU3BEICHNS, YACTHOTO.
2. Haiitu npenens! GyHKIMA, M0Ab3yAch NpaBuiioM Jlonurans:
. 3x —5x°+2 . X’
a) lim ; 6) lim

oo XS — X x>01 — COS 6X

3. Haiitu npoussoansie GyHKuMit: a)y = 2 _ tgln3x;6) y =e> (5x — x3);
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x =arctgt;
B)y— 8+ 2 +8; r){ ) N 0) X>=Iny+y?=0, y; =

y=t/2
4. HaifTn yacTHBIC MPOM3BOIHBIE (YHKIMH ABYX MepeMeHHbIX Z =3X° +5x°y* —e’
5. Haifu o6nacts onpenenenns pyuxiun Y = IN(3x% —5x + 2).
BUJIET Ne 8

1. Touxm skcTpemyma pyHKIwH. HeoOXommoe 1 JOCTaToMHbIE YCIIOBUS SKCTPeMyMa ()yHKIIHHL

2. Hatitu npeaensl GyHKIMMA, TOIB3YSACh TpaBuiioM Jlomuras:
2X2 +4x + 3 _— 7X
a) lim ; 6) limsin(x-1) - tg—.
xow 3x° +9x —12 x-1 2
. .. o2 9 [ )
3. Haiiti mpou3BoaHbIe QyHKIMIL: a) Y = 2X° — — tVx° - 8:
X
X =Sin t
6)y=7"-cos3x;r) y=3/(2-3x) { ctg £ m xy—Iny+y*=3.
4. HaiiTu sxcTpeMyMmbl U HIHTEpBaIbl MOHOTOHHOCTH (PYHKLIUU y — X—3.
X+1
S. Haiitu o6nacts onpenenenus Gpynkmuu Z = arctg y :
X
BUJIET Ne 9
1. BeinykiocTs, BoruyTocTs ¢yHkuuu. Touku nepern6a rpaguka GpyHKIUN, HEOOXOAUMOE U
JOCTaTOYHOE yCJIOBUS Iepernoa.
2. Haiitu npenens! GpyHKIMH, MONb3ysch npaBuiioM Jlonurans:
x —2x* +5x° 1 1
a) lim > 0) lim -— :
x>» 24+ 3x° +x U X-1 X°—-3x+2
4 In3x
3. Haiitu mpowsBoanbie GynKmmii: a) ¥ =6 —3x* — — + Ux* —x;6) y= T g ;
X X" =
B)y=1g°6X; ) y=¢ 1+3x )3X2 2y3 SXxy .
4. Haiitn Touku neperI/I6a Y MHTEpBaJbl BBITYKJIOCTH U BOTHYTOCTH Tpaduka GyHKIUU
y=2x3+3x2-2.
5. Haiitu uactHble Ipon3BoAHbIE QYHKIUHN Z = In(x +1In y) :
BUJIET Ne 10
1. [Tpou3BoHbIe GYHKIMH, 3aIlaHHBIX MTapaMeTpUUecKy U HesBHO. Jlorapudmuyeckoe nupde-
pEHIIMPOBaHUE.
2. Haiitu npenens! GyHKIMiA, M0Ab3yAch NpaBuiioM Jlonurans:
C Tx®—2x%+ 4x 1 1
a) lim 6) lim ———— .
xon  2x° +5 x>0\ x“=x e -1
3. Haiitu npon3BoaHbie QyHKITHIA:
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7 In 2 x=tot,
a) y:3§&——+3x; 6)y=—; 6) e’ -y+xy=0; 2) y:eX tgx;() .g
2x2 Vx y=sin 2t.
4. Haiitu yacTHbIe IpON3BOAHBIE QYHKINU Z = %
X +16
o. Haiitu acumnirotsl rpaduka pynkmmuun Y = ——.
X
BUJIET Ne 11
1. Teopemsbr Posus, Jlarpanska, Komw.
2. Haiitu npenensl pyHKIMiA, nojb3ysack npaBuiiom Jlonurans:
. 2x*—Tx+3 . 1 1
a) |Im2—; o) lim| —— ——|.
-3 x° +4x - 21 -1\ x=1 Inx

3. Haiitu nponssoansie hyHkuuit: a) Y = 4X> — % + \/F + \/g; 6) y=(2x* —5)-e*;
X

; = int,
B) Y =~1-5iN2X; ) In(xy) = x> — y%; n) {X resin

y =Int,

4. Haiitu Touku nepernda u MHTEpBajIbl BHITYKJIOCTH U BOTHYTOCTH I'paduka GyHKLIHUU

y=2x3+3x%-2.

5. HaiiTu yacTHbIE IPOM3BOHbIE (PYHKLMM ABYX nepeMenHbx 322 + 2X°Z + 4xy4 =0.
BUJIET Ne 12

1. AcuMnToThl rpaduka QyHKIUH.

2. Haiitu npenens! GpyHKIMHA, HE MOIB3YsICh paBUiIoM Jlonurans:

. Bx+4x°+7 (11
a) lim > 75 0 lim ————1|.
x>0 8+ 2x° + 5x -0\ X e -1

8 )2
3. Haiitu npousBoiHbIe GyHKLUM: a) Y = 7x° — x—z +4Ux* —Ine ; 0) Y= x2.ex ;

2
B) y=arctgv2x—-1;r) {x—ln L n) Xtgy + y* =5x
y=t+Int,

2x+1

x> -4
5. Haiitu acumnToThl rpaduka QyHKIMH y— 2x+1.

X2

BIWJIET Ne 13

4. Haiitu o6nacte onpeneneHus yHkuu Y =

1. @OyHKIUY IBYX NlepeMeHHBIX. [ paduk, 00s1acTh onpeaenaeHus, npeaea U HeMpepbIBHOCTb
(GyYHKIUH IBYX ITE€PEMEHHBIX.
2. Haiitu npenens! GyHKIMA, T0AB3YACh MpaBuiioM Jlomurans:

36



lim : 6) lim(arcsin x - ctgx).
R 2x +5x° 1 : HO( )

5 M x
3. Haiitu ipoussoubie Gynkimii: a) y =8x ——; — 3x° +/10:; 6) y=¢ Lenx.
X
B) y=10%x;r) y=@x-1)-Inx; 1) x’y+2x*—y*=3.
4. Haiitu obnacte onpenenenus GyHkuun Z = x% — y.

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

BUJIET Ne 14
1 YacTHple por3BOHBIE (PYHKIMU IBYX TIEPEMEHHBIX, TIPOM3BOIHBIE BBICIITIX TIOPSIIKOB.
2. Haiitu npenensl GyHKIMN, TOIB3YSCH TpaBuiioM Jlomuras:
2
. oxT-x-2 .
a) lim————-; ) limx-ctgzx.
x>22x° +x-10 x—>0

1 .
3. HaitTi npoussoansie GyHKImiL: ) y = 2X° — — - Vx® +e°;6) y= (x5 — 4)- sin3x;
X

x — gl

B) Y =In(2x +cosx); r) xsiny=ylInx; n) 3t’
y=e",

4. Haifti yacTHBIe TIPOM3BOIHBIE BTOPOT'O TIOPsIIKA (DYHKIMH JIBYX TIEPEMEHHBIX

z =3c0s X + 3xy?.
5. Haiftu o6nacts onpenenenns pyuxmun Y = lg(2x% + x—3) .
BUJIET Ne 15

1. OkcTpeMyM (pyHKIMU BYX nepeMeHHbIX. Heo0xoanmoe 1 J0CTaTOYHOE YCIOBHSI SKCTPEMY-

Ma QYHKIUH IByX IEPEMEHHBIX.

2. Haiitu npenens! GpyHKIMH, MONb3ysAch npaBuiioM Jlonurans:

. B5x? —x®+7x . 20 2
a) lim—— o 0 lim — - :
x>0 2x" +5x x5\ X°—=25 X-95

1
3. Haiiti nponssomse pyHKumit:a) y = 7x° — = +3x —In5;6) y= (x2 + 2)- In8X; B)

y = In(x +cosx); r) {X=t41 m xy—Iny=3.
y =Int,

4. HaiiTi 4acTHBIC IPOU3BO/IHBIC TIEPBOTO MOPSI/IKA TAHHBIX (YHKIIUI:
2,2 32
a) Z=3XY +4xy" = X5 6) z =4arctgi—¥-

5. Haiiu skcTpeMyMs! GpyHKI Z = X2 + y2 + Xy —4x—-5y.
BUJIET Ne 16
1. HuddepennmpoBanne cioxHOW GyHKIMHM IBYX TepeMeHHbIX. JuddepermupoBanme HesB-
HOW (DyHKIIHH.
2. Hatitu npeaensl GyHKIMMA, TOIB3YSACh TpaBuiioM Jlomuras:
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7x® —2x° + 4x eX _ o
5 ;0 lim——— .
x> 2x° 45 x>0 In(1+ x)

2 :
3. Haiitn npousBoauble GpyHKIMA: a) ) = 2x° — — - Yx —Ine; 6) y= (1— 2x)arcsm X;
X

B) y:%/(xz—s)z; r) X=3t—sint; 1) CoS(xy) =ysinx.

y =5-—cos 2t;
4, Haiitu yacTHBIE IPOM3BOAHBIE (DYHKIUM JBYX IepeMEHHbIX Z = 3COS X + 3y2 , Tne
X=2U—-V; y=3Uu+2V.

o. Haiitu o6nacte onpenenenust GpyHKIHH y = +1g(3— x) -

5
VX =2
Kputepuu OueHKH (8 pamkax npomexicymounol ammecmayuu)

Peznamenmom BPC kagedpwl «Bvicuwas u npukiaonas mamemamuray omeem cmyoeHma Ha
IK3dMEHe oyeHusaenics no S-b6annvnou wkane.
Kpurepuii oueHkH oTBeTa HA IK3aMEHe:
— 5 0a/10B TONTy4yaeT CTYJEHT, IPOJEMOHCTPUPOBABIINN IIOJHOE BJIAJCHNUE 3HAHUSIMU B COOTBET-
CTBMM C TpeOOBaHUSAMM y4e€OHOH MPOrpaMMBl, T.€. PELIMBILUI BCe 3alaHus 0e3 OmMOOK B JOruye-
CKUX PACCYKICHUAX U B 0OOCHOBAHUU PEIICHUS;
— 4 6aJs1a 10JTy4yaeT CTYJIEHT, KOTOPBIN MPU MOJIHOM BJIQJICHUU 3HAHUSIMHU B COOTBETCTBHUH C TpeOo-
BaHUSIMH Y4eOHON POTrpaMMbl IOIYCTHUII OT/ENIbHbIE HECYIIECTBEHHbIE OIIMOKU JTMO0 MPUBEICHHbIE
UM pelIeHus] HeAOCTaTOYHO 00OCHOBAHEI;
— 3 0ans1a nosyvaer CTyJCHT IIPU HEMOJHOM M3JI0’KEHUU IMOJIyYEHHbBIX 3HAHUH, JOMYyCTUBIINNA TpU
9TOM OTHACJIBHBIC CYIICCTBCHHBLIC OIHI/I6KI/I,
— 2 faJju1a mosiydaeT CTYJEHT Mpu OECCUCTEMHOM HM3JIOKEHUWU MaTepuana, JOMYCKAIoLUUi cylie-
CTBEHHBIE OIIMOKH, KOTOpbIE MOTYT IPENATCTBOBATh YCBOECHUIO JaibHeNIel yueOHOoM nHpopManuu.

111 CEMECTP
BOITPOCHI JIJIsI COBECEJIOBAHUSA (TEKYIIIA KOHTPOJIb)

Paszpnen: «MHTErpaibHOE HCYHCICHHE)
1. Tlonsatue nepBooOpaznoii. Heonpenenéuuplii nuTerpai u ero coiicrsa. Tabmuna Heonpene-
JEHHBIX HHTETPaJIOB. OCHOBHBIE METO/IBI HHTEIPUPOBAHUS.
2. HemnocpencTBeHHOE MHTEIPUPOBAHKME, METOJ MOJBEACHUS MO 3HAaK IuddepeHiana, MeTo
3aMEHBbI IEPEMEHHON. HUHTETPUPOBAHUE IO YACTSM.
3. Kowmrmekcusle uncna. AnreOpandeckas ¢popma 3anucu KOMIUIEKCHOTO yuciaa. Moaynib u ap-
ryMeHT. TpuroHomerpuueckas U rnokasareiabHas (pOpMbl 3alIMCH KOMITJIEKCHOTO yucina. [lei-
CTBUS HaJl KOMIUIEKCHBIMU unciaamu. @opmyia Myaspa-Jlamnaca.
4. Mmuorounensl. Teopema be3y. OcHoBHas Teopema anreOpsl. Pa3noxkeHne MHOrouIeHa Ha JIH-
HEHHBIE U KBaJIPaTHbIE MHOXKHUTEIIN.
Tuns! npocTeiimux 1podeit U NX UHTErPUPOBAHHUE.
WuTerpupoBanue paloHAIbHBIX Jp0o0ei METOIOM Pa3sIoKEeHHs Ha MPOCTEHIINe IPOOH.
HuTerpupoBanue NpocTeUInX HPPALUOHATBHBIX QYHKIUI.
WHTerpupoBaHie TPUrOHOMETPUYECKUX (PYHKUINH, YHUBEpCcalbHasl MOACTaHOBKA.
OnpenenéHuplii nHTErpa u ero cpoiicrea. @opmyna Heiotona-JleiiOnuma. 3amena nepemeH-
HOI B onpelesn€HHOM uHTerpaie. @opMyiia HHTETPUPOBAHUS 110 YaCTIM Ul ONPENEIEHHOIO

©oo~No O,
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WHTETpaa.

10. ITpunoxeHust onpenenéHHOro MHTErpaia: BBIYMCICHUE IJIOUIAeH TUIOCKUX (UTyp, BBIYKC-

JICHHUC OJIMHBI AYT'U KpHBOﬁ, 00BEMOB Tel.

11. HecoGcTBeHHbIe HHTETrpaiibl. MIHTErpasnsl ¢ 0ECKOHEUHBIMU MpeesiaMy UHTErpupoBanus. MH-

Terpajbl OT HEOTPAHUUYEHHBIX (QYHKITHI.

Paznen: «/Iuddepenuuanbubie ypaBHeHH D

1.

w

OO6bikHOBeHHbIE Au(depennnanbable ypaBHeHus. OcHOBHBIE omnpeaeneHus. J[Y nepBoro mno-
psaaka. Teopema CyIIeCTBOBaHHS M €IMHCTBEHHOCTH pelleHHs i TuddepeHIHaIbHOTO
ypaBHeHus 1-ro nopsaka.

YpaBHEHUS C pa3aeHAOMIMMUC IEPEMEHHBIMU, OJHOPOAHBIE (Y.

Jluneitnwie 1Y 1-ro nopsiaka

Juddepennmansapie ypaBHeHUs 2-T0 nopsiaka. OCHOBHBIE TOHATHA. Teopema cyliecTBoBa-
Husg peuieHus. [Ipocrelimue ypaBHeHM, TOMyCKAOIINUE TIOHUKEHUE TTOPsIJIKa.

Jlunetinple muddepeHnnanbupie ypaBHeHUs 2-T0 Topsiaka. JInHeiiHbIe 0HOPOIHBIE M HEO/I-
HOPOJHBIE YpaBHEHHs. Teopema 0 CTPYKType OOIIEro peuieHus JIMHEHHOr0 HEOAHOPOIHOTO
YpPaBHEHUS.

Merton Jlarpanxa pemenust JIHAY. Jluneitnsie nuddepennuanbapie ypaBHEHHUS C MOCTOSH-
HbIMH KO3 puImeHTamu.

Pemennie TUHEHHBIX OAHOPOAHBIX MU dEPEHIMATBHBIX YPAaBHEHUI C MOCTOSHHBIMH KO3 (-
buIIeHTaMH.

Pemennie TUHENHBIX HEOTHOPOIHBIX AU(PQPEPEHIINATBHBIX YPABHEHUH C MOCTOSHHBIMU KO-
3¢ pUIMEeHTaMU C TPaBOM YaCThIO CIICIIHATLHOTO BH/IA.

KOMILIEKT 3AJAHUM J1JISI KOHTPOJIBHOM PABOTHI (PYBEKHBIN KOHTPO.Ib)

IHHEPBAA ATTECTAIIA

Bapuanr 1

1. Haiitn I/IHTeraJ'IBI'

2) j(?, 3x¢ - 4jdx
COS X X

6) j edx; ) j(3x+1)e"dx; r)j xdx

)—[26+2x+x

Ja—x?

x —5)dx ; )_[0033xcos9xdx

Bapuanr 2

1. HaiiTu uHTErpasnsl:

a)jlo

+4—74—3§/x72+cosx dx
X

16—x2

6)1\/4X—1dX' B)I xdx ;1) [(4—3x)e > dx;
T ’

e o) fos® xsinxdx.

—6x+1
Bapuant 3

1. Haiitn nHTETpaIbI:

a)_[ 6 + 9 —§+ex—w dx;
sin? x

VX2 -4 X
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6 dx ;) | x cos(2x +1) dx; ;
)-[1— B)Jx ( r)J.arctg 2x (1+x?)
18 (3x - 2)dx

jcos Xdx .
X +4x+1

Bapuanr 4
1. HaliTu uHTETrpasbI:

) 1 8
15sin x — +—+13-4" -6 |dx;
Y I( x2+9  3/x j

G)IW jlnXdX; r)j(x2 —4x)|nxdx;
X
j (3x +1)dx _ Jsm dx.

Bapuanr 5
1. Haittu unTerpasi:

a) [(2-5" —3005x+1—i+3) dx;
X

8/x®
6)Isin (3—5x)dx; B)IXQ_XZdX; r)jarctg 3xdx;

(X'l'l)dx 3
— =" . t dx.
H)I2+2x+x2 e)jg x

Bapuanr 6
1. Haiitn I/IHTeraJ'IBI

a)J( L3 \/7+3)dx
16 + x? sm x

6)J'53_ZX dx; B)J‘(X2 +1)° xdx ; r)j|n(l+ X2 )dx ;

n)j (4x —3)dx . e)fsin‘”’xcosxdx.
x® +4x+9

Bapuanr 7
1. HaiiTu uHTErpasnsl:

15 4 X—
a)j( — +coszx_3{/—+2 jdx (S)Ie5 3dx; B)IS 6xsm4der)j

3xdx
0+3x*’

J~ (2x— 3)dX :

e) j sin* 8xcos8xdx .
X2 +2x+11

Bapuanr 8
1. HaiiTu uHTErpasnsl:

a)j J —3X+‘{/F—7c:osx+3dx;
4+ x*
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6)Icos(10x—7)dx; B) IS\/sin4 X COS XdX; r)szlnxdx; IM
X2 +6X+3

BTOPASA ATTECTALUS

BapuanTt 1
1

1. HaiiTu onpeneneHHbIe HHTETPATIBL: a) .[ dx ; 0) ICOS Xsinx dx.

(2x+3)*’
y 5 ¢ Inx dx
2. HaiiTn HecOOCTBEHHBIN MHTETPAT: I .
1 X
yl
3. Haittu pemennus JIY: a) Xy" —y'—Xsin— =0; 6) (1+ x)y” +Yy +1=0.
X
Bapuanr 2
e /4
1. Haiitu onpeneneHHble UHTETPAJIBL: A) Im—XdX; 0) J‘Lz
1 X o 1—sin“x
> Hai ; § : i X 2dx
. Haiiti HecoOCTBeHHBIN HHTETpAT: ) | —.
ov1l— Xs
o " !/ y' . /4 /. l H
3. Haiitu pemenns Y: a) Xy" =y'In—; &) y" + y'tgx :ESII’] 2X.
X
Bapuant 3

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

1
o . 1/x
2. Haiit HecoGCTBeHHBIN HHTErpal: a) | — € dx.
0

3. Haiitn pemenns 1Y: a) Y — Xy’ = 6) xy"—2y =2x".

cos® 2
X

Bapuanr 4

74
1
1. Haiitu onpeneneHHbIe HHTETPANIBL: ) j SII’] X dx; 6) I(BXZ - 23/x ——j dx.
OS X

< In x dx

2. Haiitu HecoOCTBEHHBIN UHTETpaL: ) I
X

1
3. Haittn pemenns JIY: a) Xy"—y' =x%e*; 6) yy" + y,2 =
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Bapuant 5

zl2
. HailiTu onpeneneHHbIe HHTETpANIBL: Q) IXSII’] 3xdx ; ; 0) I(x + i — 3\/?) dx.
0 x
. HaiiTi HecoOCTBEHHBIN UHTETpa: dx .
44x+7
.Ihmnpmmmmﬂva)WQ2+Q—ZVX:O;6)W@y+$—2y2=0
Bapuanr 6

5 2 3 1 7 7l2
. HaiiTu onpeneneHHble MHTETpaJIbl: a) I A/x ———+ X" |dX; 6) Ix cos xdx.

1 Vx ;

3
N N X
. Haiitu HecoOCTBEHHBIH HHTCTpalI: .[—2 .
0 A9 —

. Haitn pewenns JIV: a) X°y"+x%y' —1=0; 6) y”(3y+4)—3y’2 =

Bapuanr 7

3
. Haiitu onpenenennbie HHTErpaibl: a) J‘(4X —3/x? )dX 0) I X —4X) In xdx.
1

o0

y . xdx
. Haiitu HecoOCTBEHHBIN HHTETpal: I .
2
o X*+4

. Haiitu pemrennsa JTV: a) Xy" +y' +X=0; 6) yy" + y’2 =0.

Bapuanr 8

2 3 e
. Haiitu onpenenieHHble HHTETpAIBL: a) I(4X5 - 5\/ — —4) dx; 6) Ixz Inxdx.
X
1 1

o0
dx
. HaiiTi HecoOCTBEHHBIN UHTErpa: I 5 .
0 X°+9

. Haiitu pemrenns IY: a) Y = L(:|.+ In L) o) Y +2yy' =0.
X X
BapnaHT 9

. Haiitu onpeneneHHble MHTErPABL: a) I 3x% +4x - 1)dX 0) J.x 3" dx.
)

o0
dx
. Haiitn HecoOCTBEeHHBIN UHTETPAT: I ( )

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

Bapuant 10
zl2

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

o0
. HaiiTi HecoOCTBEHHBIN UHTErPa: I
1 VA +X°

42



. Haiitu pemrenns JTV: a) xy" +2y' =0 6) y”y3 +1=0, y(l) =-1, y’(l) =—
Bapmuanr 11

2 1
2 -
. Haiitu onpeneneHHple HHTETpaIbl: a) J‘(4x —-— + 3/ xjdx; 0) J.x e “dx.
X
1 0

o0

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

. Haittu pemenns JIV: a) Xy" +Yy' = % 0) y”y3 +64=0, y(O): 4, y'(O): 2.

Bapuanr 12

3 1
. Haiitu onpenenenHble HHTErpansl: a) I(GXZ —5x+ 4)dX ; 0) I(3 + x) e'dx.
2 0

o0
5 5 xdx
. Haliti HecoOCTBEHHBIH HHTCTpaI: j.

2 .

. Haiitu pemenus IV: a) x3y” + x2y’ =JX 6) y' = 24y3 :
Bapuanr 15

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

1

o . 1/x
. Haiiti HecoOCTBeHHBIH HHTErpal: a) | — € dx.
0

. Haiitu peurenns IV: a) Yy — Xy' = 6) xy"—2y' =2x".
cos® >
X
Bapuanr 16
/4 1
. Haiitu onpeneneHHble HHTETpaNIbL: a) J‘ SII"I X dX 0) J( - 23X - —j dx.
X
5 5 ¢ Inx dx
. HaiiTi HecoOGCTBEHHBIN MHTETpa: a) I .
X

1
. Haittu pemenns JIV: a) Xy"— Y =x%*; 6) yy" + y,2 =

Bapuanr 17
wl2

3)
. Haiitu onpenenenHble HHTETpaNIbL: a) jxsm 3xdx ; 6) J.( +— - 3/ x? jdx .
X

. Haiit HecoOCTBEHHBII MHTETPA:

dx
44x+7'

.}hmnpwmmmﬂwa)W@2+Q—ZYX:O;6)WQy+$—2y2=0
BapuanT 18
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1 e
4. Haiitu onpejiesieHHbIEC UHTETPaAJIbl: a) J (Zd—XA'; 0) '[0055 Xsinx dx.
0 0

X+3)

In x dx
o

+00
5. Haiitn HecoOCTBEHHBIN MHTETPAT: I

1
'

6. Haittu pemrenns JIY: a) Xy"—Yy'—Xsin ¥ =0; 6 (1+ x)y” +y" +1=0.
X
Bapuantl9
e N
4. Haiitu onpeiesieHHbIE HHTETPAIbL: a) J-In—XdX; 0) J- d_X 5
1 X 5 1—sin“x
- ; ) : j X 2dx
. Haiitu HecoOcTBeHHBII UHTErpal: a) | —.
ov1l— X3

6. Haittu pemenns JIY: a) Xy"

y'In ;6)y”+ywx:1§n2x
X 2
Bapuanr 20

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

1
o . 1/x
8. Haiitu HecoGCTBeHHBI HHTErpal: a) | — € dx.
0

o ’ X " / 4
9. Haiitu pemienus [IV: a) Y — XYy = —— 6) xy' —2y'=2x".

cos® 2
X

Kpurtepnu onieHKH NHCbMEHHOMH KOHTPOJILHOM PadoThl (6 pamkax pybescHou ammecmayuu)

Peznamenmom BPC ragheopwi «Bvicwias u npuknaouas mamemamuxay npedycmompero 25 o6an-
JI08 3a BbINOJIHEHUe PYOeHCHOU KOHmMpPOoIbHOU pabomsl. Kaxcooe 3adanue, 6xodsaujee 6 KOHMPOIb-
HYIO, OYEHUBAEMCsl NpenooasamesiemM ONpedesieHHbIM Koauuecmeom 6annos. Mmoezoewiii b6ann 3a
KOHMPOIbHYIO pabomy noayu4aemcs Cymmuposanuem 640 3a 6ce 3a0aHusl.

Kpurepuii oueHKH 0HOI0 32 JaHUA:

— o0Oy4aromuics MPaBUIIbLHO PEUIII 3a/1ady; MPH 3TOM JIOTUYHO, TTOCIEA0BATENHHO U apTyMEHTHUPO-
BaHHO HM3JIOXKHII PEIICHUE 3a/1a9l — MAaKCHUMaJIbHOE KOJIMYECTBO OAJLIOB;

— 06yanOHH/II\/’ICH B OCHOBHOM IIPaBUJIBHO PCHIWI 3agavdy, JOIIYCTUB IIPHU 3TOM HE3HAUUTCIIBHBIC HC-
TOYHOCTH U TorpentHocTH — 80% OT MaKCUMaIbHOTO KOJIMYECTBa 0aJlioB;

— 00yJaromuiicsi He TTOJTHOCThIO peluiI 3a1ady, Ho He mMeHee 50%, JOMmyCcTHUB MPU 3TOM He Oojee
oJIHOM TpyOoit ommoku — 60% 0T MaKCUMAaTBFHOTO KOJIMYECTBA OAIJIOB;

— oO0yuaromuuiics MpUBeENl HETOIHOE pelleHre 3a1a4n (crenenb moaHoTel — oT 30% mo 50%), nomy-
CTHB TIPU 3TOM 3HAYUTENbHbIE HeA04YeThl — 40% OT MaKCHMAalbHOTO KOJNYECTBA OAIJIOB;

— oOyuaromuiicss mpuBen He 6onee 30% pemieHus: 3aga4u, JOMYCTHB MPU STOM TpyOble OMUOKU U
Hengo4ueThl — 20% OT MaKCUMAaJIbHOT'O KOJIMUECTBA OaJlIOB;

— oOyyJaronuiicss He IPUCTYIUI K peIIeHHIo 3a1a4uu — 0 6aiioB.
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IK3AMEHAIIMOHHBIE BUWJIETHI
Bapmuanr 1

1. [Touarue mepBooOpazHoii. Heonpenen€nubiit HTErpall U ero cBoicTBa. Tabnuiia Heomnpee-
JIEHHBIX UHTETPAJIOB.

2 3
2. Haiinute uHTErpasbl: a) J'(xz + 34 —3/x? jdx ; 0) I(Sx +1) e*dx;
x
1 bl

B.‘f\/_dx. r)]‘-’dx J‘X4dx
14/ ++/x ) (x+2) X"+ x+1

b

3. Peunre 1Y ¢ pasaenstommmucs nepemennbivi (L+ y2)dx — xydy =0; y(2) =1

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

Bapuanr 2
1. OcHOBHBIE METOBI UHTETPUPOBAHUS: HENIOCPEACTBEHHOE UHTEIPUPOBaHUEe. MeTo UHTErpupoBa-
HUS TIO/IBEICHUEM 110 3HaK TuddepeHIana, MeTo 1 3aMEHbI IEPEMEHHO.

2. Haiitu uHTETpabl: a)i[gXZ —23/x — Ej dx; 0) j‘(4 — 3x)e¥dx> B) j‘ /x dx :
x ? 2 Jx +1
r) ; 1) . e) [cos® xdx.
J;g/x +4 I In X I
3. Peumre Y y':§+¥.

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

Bapuant 3
1. MHTErppoBaHne 1o 4acTM B HEONPEACIEHHOM HHTErpase.

2. HaiiTu uHTErpaNsl: a) Jz‘(4§/; —

7 |gx: © Ix cos xdx);

l2
+Xj
A X
5

F . dx . T .
B)£1+ d§+1’ r)‘!'m, ) !m e) [sin?3xdx.

3.Pemmre Y : Y'tgx—-y=1; y(%):L

4. HaiiTv 1iomiazab pUryphl, OrpaHUYEHHON JTMHUSAME: Y = X2, y=2X+3.

Bapuanr 4

1. Pa3noxeHre MHOTOUJIEHA HA JIMHEWHbIE U KBaJIpaTHbIE MHOXKUTENU. THUIIBI TpocTeHuX apodeit u
UX UHTETPUPOBAHUE.

3
2. Haiitn uHTErpamb!: a)J‘[4X _8/x2 _ %)dﬁ 0) j ) In xdx:
X

1
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9 © P -
B) [(X=1 gy; 1) [X9% ; m [ SINX 4s:e)
7[«/?+1dx _J;x2+4 L\/@ I

3. Pemure J1Y ¢ paspenstommmucs nepemennsiva — XydX + (L+ yz)\/1+ dey =0; y(\/§) =1.

NG —2x+2

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

Bapuanr §

1. MHTErpHpOBaHE palliOHATIBHBIX APOOEH METOIOM Pa3jIoKEeHUs Ha MpocTeime apodu. MuTe-
IPUPOBaHKE MPOCTEUIINX UPPALUOHAIBHBIX (PYHKIIUH.

1
2. HaiiTi uHTErpasIbl: a)j‘[S/x4 __3 + szjdx; 0) In(1+ x?)dx;
1 VX -

3 ©
r)jz,jdx; n)I dx . ¢ jcos xsin? xdx.
5 X —4 LAX+T

B) I ;
1++/x
3. Pemmte 1V 4y COSX =COSX.

4. Haiftu tutomaap GUrypbl, OrpaHUYCHHON JTHHUSAMU: Y = JX y Y=X.

Bapuanr 6
1. UnTerpupoBanne TpUroHOMETpUYECKUX (DYHKIUH, YHUBEpCaIbHas IMOJACTaHOBKA. IHTETpasbl BU-

na jsin“xcos”’ xdx.

2. Haiitu uaTerpassl: a) e( 2 _3/ jd ;0) [ x2 In xdx: B) ;
‘I x* x X '[X e J‘x\/—
V2 dx 2x—1
r) ; 1) O N v v
[ [y ol

3. Pemmmre JIY y’:%+5¥+6.

dx.

4. HaiiTu ruiomaas GUrypbl, OrpaHu4eHHON JIMHUAMU: Y = X2, y= Jx .

Bapuanr 7

1. Onpenen€HubIi HHTerpan Y €r0 CBOMCTBA.
T odx

2. Haitti unTerpansl: a) [(3x2 4 4x — 1)dx 0) ¢ 2 B) ; T) ; 1)

’ x2Inxdx’

J; { -[ (1+ 1J;x In x

2 4x -3
.[ ) -[
) X + X + 9

3. Pemre 1Y y'—xl =x°, y(l) =0.

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

1. dopmyna Herorona-Jleitoauma. 3aMeHa nepeMeHHON B onpeneaéHHOM uHTerpaine. dopmysa WHTe-
TPUPOBAHUS 110 YACTSIM JIJIs1 ONPEICTEHHOTO HHTErpaa.

8 T 15
2. HaiiTu uHTErpansl: a) I(%/; —X— 4)dX ; 6) I(Z — 5x)Sin XdX ; B) j xdx

1 5 9 ) \/m ’

057
r) Icos 3xdX ; n) jtgxdx e) [sin’ xcos xdx.

3. Pemmre 1Y ¢ paspensromumucs nepeMesssivu Y SINX =yIny; y(ﬁ): 1.

2

4. Haiiti miomaas GUryphl, OrpaHM4E€HHON JIMHUAMU: Y =9 — X2, y=1.

Bapuanr 9

1. [punoxenus onpeAeaEHHOTO MHTErpalia: BEIYUCICHHUE IJIOMIACH TIIOCKUX (UTYp, BRIYUCICHHE
JUIMHBI IyTU KPUBOM, 0OBEMOB Tell.

4 7l2 4
2. HaiiTu unTerpainl: a _ ; 0 — ; B X_dx;
p ).([(\/; 3x+2)dx ) .c[(x 1) cos xdx; B) l‘m

r)]? dx ;1) i%, e) jsin33xdx.

1 X%+ X Inx

3. Pemnure 1Y ¢ paspemsommucs nepemenasivu (L+€¥)yy' =¢e*;  y(0) =1.

. . 2 3
4. Haiftu rutomaap GUrypsl, orpaHndeHHo auHusMu: Y = X7, Y =Xx".

Bapuant 10
1. HecobcTBenHbIe MHTErpaiisl. IHTErpansl ¢ 6eCKOHEUHBIMU MpeeaMyu HHTerpupoBanus. UnTe-
rpajbl OT HEOTPAaHUUEHHBIX (PYHKIIHI.

2. Haiitu uHTErpans: a)j‘[ _7+3x jdx, 0) J'x 3% dx: )J.?{/__Fl.

1 x

r) _[xcosxdx, H)Ilnxdx, e) ICOS 4x - cos 9xdx.

—0o0

3. Pemure JY ¢ pa3aensiomuMucs nepeMeHtbiMu Y’ = 2\/§ Inx; y(e) =1.

4. HaiiTv 1iomiazb pUryphl, OrpaHUYEHHON JTMHUSAME: Y = X2, y=8, x=0.

Bapuanr 11

1. Juddepenuunansupie ypaBHEHUs: onpezeneHue, nopsaok Y, pemenue J1Y.
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057

r) jctgxdx 1) j

dx.)

eI 2x -1
x> —X+1

¢ L3 . ax
2. HaiiTi uHTErpaIbl: a!( \/_)dx 0) jxe dx; ) jl+m’

dx

+ x?

y:

3. Pemmte 1Y -2 =2x°.

o . 3
4. Haiitu muioimaib (1)I/Il"ypI>I, OrpaHHYCHHOM TUHUAMH: Y =X, Y=X.

Bapuanr 12

1. JuddepenumnansHoe ypaBHeHUE 1-ro mopsaka: onpezeneHue; oomiee u yacTHoe pemenus. Teo-
peMa CyIeCTBOBAHUA U €JUHCTBEHHOCTH PEILICHUSA zum AV 1-ro Hopsunca
v x dx

2. HaiiTu unTETpAIBI: a)I(Z&—T—I— 4XJdX 0) Ix|nXdX B) J‘\/_ [ :
X X —

Hdx J.arctgx o (x —1)dx

r) T'H J 14 x 2+3x+x*’

3. Pemmre 1Y Y'tgX—y=1; y%)zl.

4. HaiiTu tuiomaas Gurypsl, OrpaHi4eHHON JIUHUAMU: Y = X2, y=2x.

Bapuanr 13
1. VY c pa3aensionmMucs IepeMeHHBIME: OTPEIEICHUE U MOPSIOK PEIICHHUS.

jd 6)J‘ +\/_ B)Iln X+ldX

xdx_ . I 24x—3 dx
X°+4x+9

2. Haiitu uHTETpaibl: a) J( 3\/ 4+ —

x3 9+x

r) '[szm xdx; z[)j

3. Pemmre 1Y ¢ pasaensiomumucs nepemenabivu SIN Y COS Xdy = COS ysin Xdx ; y(0)=Z
4. Haiitu ruiomaas Gurypbl, OrpaHi4eHHON JIUHUAMU: Y = —X2, y=-1.

Bapuant 14
1.  Opnopoansie /1Y 1-ro nopsjka: onpeaenaeHue 1 nopsaaok pemenus. Jluneitnsie Y 1-ro no-
psKa: ONPEAEIICHUE U MOPSIAOK PEIIECHUs

3 n 4
2. HaiiTu uHTErpabI: a)j(ﬁx2 —5x+4)dX; 0) IXSin 4xdX; s) I1Xd\)/(_ ;
0 i RV

r)J- ,H)T xdx 0 ¢) [sin® xcos xdx.
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3. Pemmre IV  y'= X_Ty

4. HaiiTu 1iomiaab GpUrypbl, OrpaHUYCHHON JTHHUSME: Y = X2 +1, y=2,x=0.

Kpurepuu oueHKH (6 pamxax npomexicymouHol ammecmayuis)

Peznamenmom BPC xageopwt « Bvicuias u npuxkiadnas mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no S-0ainbHoOu wKae.

KpnTepnifl OIICHKH O0TBE€TA HA IK3aMCHE:

— 5 0a/1710B MOJIYYaeT CTYACHT, IPOJEMOHCTPUPOBABIIMM MTOJTHOE BJIa/JIEHUE 3HAHUAMU B COOTBET-
CTBUU C TPEOOBAHHUSIMH YYCOHOW IMPOTpPaMMBbl, T.C. PCIIMBIIUN BCe 3aqaHus 0€3 OMMOOK B JIOTHYE-
CKUX PacCy>KICHHIX U B 000CHOBAHUU PEILICHUS;

— 4 HaJu1a Moyy4aeT CTyACHT, KOTOPHBIH MPHU MOJHOM BIIaJICHUU 3HAHUSIMH B COOTBETCTBUU C Tpebo-
BaHUSAMHU Y4eOHOM MporpamMmbl JOMYCTHII OTAEIbHbIC HECYIIECTBEHHbIE OMUOKH TNOO MPUBEICHHBIC
UM PEILIEHUS] HEOCTaTOYHO OOOCHOBAHHBI;

— 3 6aJs1a mojy4yaeT CTYJEHT IPU HEMOJHOM M3JI0KCHHUH MOJYyUYEHHBIX 3HAHUH, TOMYCTUBIINMA TIPU
3TOM OTJEIbHBIE CYIIECTBEHHBIE OLITUOKH;

— 2 0ajy1a mony4aeT CTYACHT HpU OECCHCTEMHOM H3JIOKEHHUH MaTepuala, JOIYCKAIOMUN CyIie-
CTBEHHBIC OIMUOKH, KOTOPBIE MOTYT IPEMATCTBOBATh YCBOCHUIO JallbHEHIIICH yueOHON HHPOpMAITUH.

IV CEMECTP

BOITPOCHI JIJIsI COBECEJIOBAHUSA (TEKYIIUA KOHTPOJIb)
Pazgen: «Paab»
1. Yucnossie psaasl. Cymma psaga. CxoaumocTs psga. Heodxonnmoe ycinoBrue cXOAUMOCTH pAJa.
OcCHOBHBIE CBOWCTBA CXOJAIIMXCS PSIIOB.
2. 3HaAKOTOJIOKUTEIbHBIC YHCIOBBIE PsiIbl. JlocTaTOUHBIE PU3HAKU CXOIUMOCTH 3HAKOIIOJIO-
JKUTEJIBHBIX PSIIOB: IPU3HAKU CPABHEHUS.
3. JlocraTo4HbIe MPU3HAKU CXOAMMOCTH 3HAKOTIOJIOKHUTEIBHBIX PAIOB: TPU3HAKHA CPABHEHHUSI.
[Tpusznaku danamGepa u Komm.
3nakodepenyrontuecs psaasl. [Ipusnak JleiOnuma.
3HakonepeMeHHble psiibl. OO MPU3HAK CXOIUMOCTH.
CBoOlCTBa YUCIIOBBIX PAJIOB.
[Tonsitue o pyHkumoHanbHOM psije. CtenenHble psaabl. MHTepBai u paguyc cxoqumocTt. O6-
JIACTh CXOJMMOCTH CTENEHHOTO Psija.
CoiicTBa cTeneHHbIX psAaoB. JuddepenmpoBanre 1 UHTETPUPOBAHNE CTEIICHHBIX PSJIOB.
9. ®opmymsl u psaasl Makopena u Telnopa. Pasnoxkenne QyHKIUI B CTETIEHHON PSI.

No ok

0

Pa3zpnen: «OCHOBBI TEOPUM BEPOSTHOCTEH U MATEMATHYECKOM CTATUCTUKH
1. Cuyuaiinble coObITHA U onepanuy Haa HUMHU. HecoBMecTHble coObiTus. [lonnas rpymnna mno-
MapHO HECOBMECTHBIX coObITH. Kitaccuueckoe onpenieneHre BEpoSTHOCTH.
[TpaBuna komOuHaTOpUKH. Pazmunble kKoMOMHaLIMK O0€3 TOBTOPEHUIA.
IIpaBuna komOuHaTOpHKH. Pa3niuHble KOMOMHALMY C TOBTOPEHUSMHU.
VYcnoBHas BEpOATHOCTb. T€OpeMbl YMHOKEHUS U CII0KEHUS BEPOSITHOCTEH.
®opmyina nosHOU BeposTHOCTH. Popmyiia baiieca.

okrwn
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6. IloBTopHBIC HcTbITaHUs. buHOMHaEHOE pacnpenenecHue. ®opmyna bepuymm. Hauepost-
HelIee 3HaYeHUe YUCIIA MOSBIICHUS COOBITUS.

7. JlokanpHas U MHTErpajibHas Teopembl MyaBpa - Jlamaca. Pacnipenenenue [lyaccona. [lonu-
HOMMAJILHOE paclpe/iesiCHuE.

8. Cnyuaiinas BenuuuHa. /JJuckpeTHble U HETIPEPHIBHBIE CIIy4aiiHble BEIMYUHBL. Psij pacnpene-
JICHUs JUCKPETHOH CIIy4aiiHOW BEJIMYUHBI.

9. @yukuus pacnpenenenus. CBoHCTBa GYHKIMHN pacipeiesiCHus.

10. InoTHOCTH pactpenencHus, e€ cBoiicTBa. HopManbHBINM 3aKOH pacrpeaeeHusl.

11. HezaBucuMeble citydaiiHbIC BEIMUMHBI. YHCIOBBIC XapaKTEPUCTUKH CITyYalHBIX BEJIMYUH. Ma-
TEMAaTHYECKOE OXKUJaHKE, € CBOMCTBA. Jucnepcus, ee CBOMCTBA.

12. Koadumuent koppemnsiuu, ero CBOMCTBA.

13. OcHOBHBIC MOHATHS MAaTEMAaTHYECKON CTATUCTHKH: BEIOOPOYHAS COBOKYITHOCTB, T€HEpalIbHAs
COBOKYITHOCTb, TOBTOPHAsI BHIOOpKa, OeCriOBTOpHAs BRIOOPKA, OTHOCUTEIIbHBIN MMOKa3aTesb
BbIOOpKH. Omubka penpe3eHTaTUBHOCTH. CTaTHCTHYECKOE pacrpeenenne Bioopku. [lomu-
T'OH YacTOT, TUCTOTPaMMa 4acToT.

14. I'enepanpHas cpeHss, BBIOOpOUHas CpeaHss. Y CTOHYMBOCTh BEIOOPOUHBIX cpeiHuX. [loBe-
pUTEIbHBIE HHTEPBAJIBI 17151 OLIEHKH MaTEMATHUYECKOT0 OKUJAHUS HOPMAJIBHOTO pacipenaesne-
Husl. OLeHKa BepoITHOCTH (OMHOMHUAIIBHOTO PACIIPEIeNICH s ) IO OTHOCUTEIIEHOM 4acTOTe.

Kputepun oueHku (6 pamxax mexywei ammecmayuu)

Pecnamenmom BPC kagedpvr «Bvicuwias u npuxkiadnas mamemamuxay npeoycmompero 10
bannos 3a mexkywyio ammecmayuio. Kpumepuu oyenxu paspabomansi, ucxoos uz pazoenenus oai-
J108: 5 0aN06 3a 0CB0CHUe MEOPEeMUECKUX 80NPOCO8 OUCYUNIUHBL, 5 6ANI08 — 34 8bINOJIHEHUEe 00-
MAWHUX 3A0AHUT.

Kpl/ITele/l OILICHKH OTBETOB HA TCOPETUYECCKUE BOIIPOCHI:

— 5 0a/1J10B BBICTABJISIETCH CTYAEHTY, €CJIM OH M3JIOKWI COJEpKaHHe BOIpoca B o0beMe, Ipeay-
CMOTPEHHOM IIPOrpPaMMOHi, PU ITOM U3JI0KUJ MaTepHall IPaMOTHBIM SI3bIKOM, TOYHO MCIOJIb3YS Ma-
TEMATUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, B ONPEAEIEHHON JIOTHYECKOM TIOCIIEN0BATENBHOCTH;

— 4 6aJ1a BBICTABJSIIOTCS CTYAEHTY, €CJIM IIPY JOCTaTOYHO IIOJHOM M I'PaMOTHOM OCBEIIEHHUH BO-
Ipoca OH JIOMYCTHJI HeOOJIbIINE HETOYHOCTH, HE MCKaXKAIOIMe MaTeMaTHYECKOTO COJIepyKaHHsI OTBe-
Ta;

— 3 0aJ1a BBICTABJIAIOTCH CTYJAEHTY IIPH HENOJIHOM PAcKpPBITHH COZAEP:KaHUs BoIpoca (comepxa-
HHUE BOIIPOCa U3JI0KEHO ()parMEHTapHO, HE BCErJa OCIEI0BATENBHO), HO TI0KAa3aHO 00IIee NOHUMa-
HUE BOMPOCa; JOMYILIEHb! OLIMOKH MPU UCIOIb30BAaHUN MATEMaTUYECKONH TEPMUHOJIOTHH;

— 2 fajuia moJiyyaeT CTYAEHT, IPOJAEMOHCTPUPOBABIINNA OOpPHIBOUHBIE 3HAHUS U JIOIMYCTHBIIMMA
OLIMOKH B OIpeJIeIEHUH MOHATUI U MTPU UCTIOIb30BAaHUM MaTEMATUYECKON TEPMUHOJIOTHH.

KOMILIEKT 3AJAHUM JIJISI KOHTPOJIBHOM PABOTHI (PYBEKHBIN KOHTPO.Ib)
[TEPBAA ATTECTALIUA

Bapwnant Ne 1

1. UccnenoBaTh YUCIOBEBIE pAOBI Ha CXOAUMOCTE:
2 n n
00 n o'} 7 [e'e} n
) X3 6 X B Y
n=11+n n=1on! n=1 (2n +1)

2. WccnenoBath Ha yCIIOBHYIO, a0COTIOTHYIO CXOJIUMOCTb:
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S AL @icn{””); 5 20

n=1 n(n +1) n=1 3n+1 n=1 3 n2
w oh_n x"
3. Haiitu 061acTh CXOAUMOCTH CTENEHHOTO psaa: a) 2, 0) Z
n-1 N! nan(n+3)

4. HaiiTu Tpu nepBbIX, OTIUYHBIX OT HYJIs, WICHA Pa3JIOKEHUsI B CTENIEHHOW psij pemieHus audade-

3 1
PEHLHAIIBHOTO YPABHEHUS: y’ =y+X, Y(O) =~

2
Bapuant Ne2.
1. I/ICCJIGI[OBaTB YU CJIOBBIC PAJAbI HA CXOOAUMOCTD:
1 3 0 3n
a) Z — 6) Z — B) 2. —— -
n-1n*(n +3) oL@ n=1 (N +1)"
2. UccnenoBath Ha yCIIOBHYIO, a0COTIOTHYIO CXOJIUMOCTb:
© ne1 2n+1 o n" © (-1)"
0 St Il g Sy Ty 3O
n=1 n(n+1) n=1 (2n +1) n-1 2
nt2) X+1
3. HaiiTi 0o0yracTh CXOAMMOCTH CTETIEHHOTO PsJa: a) Z ; 0) Z ( )
n+4 Z1@2n -1

4. HaiiTu Tpu NepBbIX, OTIUYHBIX OT HYJIS, WICHA PA3JIOKEHUs B CTENIEHHOW psij pemeHus audde-

PCHIIMATBHOTO YPaBHEHHUS: Y’ = 93X + 2xy 2, y(O) =1.

BapuanTt Ne 3.

1. I/ICCJ’[GI[OB&TI) YHCJIOBBIC pf[)II)I Ha CXOAUMOCTbB:

© n? +1 » n(n+1)

» 6 3 - 5 (Zn_ljn
a _ B .
-1 n° n-1 3" n=1\on+1

2.VlccnenoBath Ha yCIIOBHYIO, a0COTIOTHYIO CXOJIUMOCTb!

& n X n s n 1
a) ;1(—1) LSRN of () (R G/ ) -(1——)

5n+1 n-1 (3n-2)" n=1 5"
0 2 3N
3. HaiiTi 061acTh CXOXMMOCTH CTEIICHHOTO psija: a) Y. —— - X' ; 6) Z (x+2)"
n=1 n+ 1 2
4. HaifT TpW TEepBBIX, OTIMYHBIX OT HYJIS, WICHA PA3JIOKECHUS B CTCTICHHON psij pemeHus Tudde-
2 X 1
PEHLIMAIBLHOIO YPAaBHEHUSA: y, = 2y +ye, Y(O): é

Bapwnant Ne 4.

1. UccnenoBath YUCIOBBIC PSAJIBI HA CXOAMMOCTD:
1 o ( n Y\
a) Z 0) o B) Z ( j :
n1v2n+1 E%D n—1\5n+1

2. 2) MccnenoBath Ha yCIOBHYIO, a0COTIOTHYIO CXOUMOCTb:
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n—2 ninn’ n=1 n! n-1(2n +1)"
o 2" n+l ",
3. Haiitu 06acTh CXOAMMOCTH CTENICHHOTO psjia: a) - (x+3)"; 6) Z 3 X
n=1 n! n+

4. HaiiTu Tpu MepBbIX, OTIMYHBIX OT HYJISI, WICHA Pa3JI0KEHHsI B CTEIIEHHON psij| pereHust audde-
PEHLUATBHOIO YpaBHEHuUs: Y’ = yCOSX + 2C0S Y, y(0)=0.

Bapuant Ne 5.
1. WccnenoBarh YUCIIOBBIE PSABI HA CXOJIUMOCTD:
1 A" o 1 n+1
a)z ; 6)2—, B)Z(2+—) :
n=2 n?—n n=1 N! n=1 10"
2. HccrnenoBaTh Ha yCIIOBHYIO, a0COIIOTHYIO CXOJUMOCTb:

2
® n 2n+3 ® no N 2n+1\"
)Y (-1 ——; 6) Y (-1)" ——: B) Z( n"-
n=1 n(n+1) n=1 (n+3)! 3n+2
© n
3. Haiitu 061acTh CXOAMMOCTH CTENEHHOTO psaa: a) ), ; 0) Z ——(x=-2)".
n 1(n+1) n= 14 -1
4. HaiiTi TpH MepBBIX, OTJMYHBIX OT HYJIS, YieHa Pa3JIoKEHUS B CTEIIEHHOM psijl petneHus qudde-
peHIMANBHOrO ypaBHeHus: Y’ = X2 + Xy + Y2, y(0)=0,5.
BapuanTt Ne 6.
1. UccnenoBarh YUCIOBBIE PSIBI HA CXOIAUMOCTb:
1 11" ® 2"
) Z n 6) Z—l, B) z O,5+—n .
n=12 1 n=1 N n=1 5
2. HccnenoBath Ha YCIOBHYO, aOCONOTHYIO CXOJMMOCTb:
T S Y
)Y (-)' == ()" ——: » X .
n=1 AJ3n=1  nz1 (n+2)! n=1 n"
N
5"(x-3)"
3. Haiiti 06acTe CXOAMMOCTH CTETIEHHOTO psja: a) z —F0) z
n=1 n! n=1 n'
4. HaiiTi TpU MEPBBIX, OTIAMYHLIX OT HYJIS, YI€HA Pa3jIoKEHUS B CTENEHHOM psa pemenus qudde-
penumansHoro ypasuenus: Y =e>" * + X, y(O) =0.
Bapwnant Ne 7.
1. UccnenoBarh YUCIIOBBIE PSJIBI HA CXOAUMOCTD:
2
1 » 2n+1 = (n+2)"
2 > oYt ny (—
n=2nin®n’ n=1 N3 n=1\N+3
2. Hccnenosarh Ha YCIOBHYHO, a0CONOTHYIO CXOMMOCTE:
o 0 1 o n 3n+1 2 n 5"
2) X(-1) X)) m 2 (1) .
n=1 (n+3)InIn+3) n=1 (n+2)4 n=1 (2n)!
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o 3 o 2n

3. Haiitu 061acTh CXOAUMOCTH CTENEHHOTO psja: a) > " x" 0) > ——.
n=1 n°+1 n-1n(n+1)

4. HaiiTu Tpu NEepBBIX, OTIUYHBIX OT HYJIA, YWICHA PA3JIOKEHHS B CTETIEHHOU psAJ pemieHus nudge-

2 2
PEHIIUATILHOTO YPaBHEHUS: Y’ =X+X"+Y, y(O): 1.

Bapuant Ne 8.

1. HCCJ’IGHOB&TB YHUCJIOBBIC pAJAbI HA CXOAUMOCTD:

n
2n )" n® »=( n )2
)nzl(z +1) ’ )nzl(n+2)l ) n§1(2n+1j '
2. VccnenoBath Ha yCIIOBHYIO, a0COTIOTHYIO CXOJIUMOCTH!
a) OZO“(_]_)nL; 0) %O:(_l)nﬁ; B) Ozo‘lﬂ
n=1 4n-1 n=1 (n +1)n n=1(n + 3)!

0 n? o vah

3. Haiitu 061acTh CXOAMMOCTH CTENEHHOTO psjga: a) 2. T X" 0) 2. -
n=1

4. HaiiTu Tpu NepBbIX, OTIUYHBIX OT HYJIS, WICHA PA3JIOKEHUs] B CTENIEHHOW psij pemeHus audde-

2 2
PCHIIMATBHOTO YPaBHEHHUS: y' =X +Y, y(O): 0,2.

Bapuant Ne 9.

1. HccnegoBaTh 4UCIOBEIE pAAbI HA CXOAUMOCTD:

© 1 6" n V!
a)ngzn«/lnn’ )nzl(z n)!’ )Z(2n+J '

2. VccnenoBath Ha yCIIOBHYIO, a0COTIOTHYIO CXOJIUMOCTH!

°°( 1y L (17"
s 6)2( )an, )nzl o

n
0

3. Haiiti 061acTh CXOMMOCTH CTENEHHOTO psa: a) Y, (1+j ; 0) Z ; (x=3)".
n=1 n n=1

4. HaiiTu Tpu nepBbIX, OTIUYHBIX OT HYJIs, WICHA PA3JIOKEHUS B CTENIEHHOU psijl pemeHus audade-

PEHIMAIIBHOTO YPABHEHHS: y'=y+xe y : Y(O) =0.

Bapuant Ne 10.

1. UccnenoBath YUCIOBBIEC PSAIBI HA CXOAMMOCTD:

©5n-2 008”
a) 2 6)2— B) X, —5—.

n=14n+ 7 n=1n" n=1 n
2. WccnenoBarh Ha YCIOBHYIO, a0COMOTHYIO CXOAUMOCTD:

SR SR = AR f(—l)”(hijn: o

n=13 -|—n n=1 3 3n+1 n= 1(2n+1)'
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0 2n 0 3n
3. Haiiti 0611aCTh CXOIMMOCTH CTEIIEHHOTO PAaa: a) 2. ;0) D — X"
n=12-5" n-1n?
4. HaiiTu Tpu nepBbIX, OTIUYHBIX OT HYJIS, WICHA PA3JIOKEHUs] B CTENIEHHOW psij pemieHus audade-

2,2 - 1
PEHILHMAILHOTO YPABHEHHS: y' =Xy +ysinx, y(0)= -,

Bapuant No 11.

1) UccnenoBarh 4HCIOBBIE PSIIBI HA CXOUMOCTD:

s 1 ()
a)nzzlq/n(n+2)’ Z ’ B)g(n'i‘?))

2) UccnenoBarh Ha yCIOBHYIO, a0COIIOTHYIO CXOAUMOCTB!

Z ) " w1 (n+1
VI g oE ot wRen G
1) Haiiti 061aCTh CXOAMMOCTH CTEIICHHOTO psia: a) Z%, 0) Z < 7n- 1 1

5) Haiitu yeTbipe NEpBbIX, OTIMYHBIX OT HYJIS, WICHA PA3JIOKEHUS B CTCIIEHHOM s pemieHus au -
depennmansroro ypasuenus: y' =cosy+2x, y(0)=0, y'(0)=1.

Bapuant Ne 12.

1. I/ICCJ’[GI[OB&TI) YU CJIOBBIC PAJAbl HA CXOAUMOCTD:

2. HccrnenoBaTh Ha yCIIOBHYIO, a0COIOTHYIO CXOJHUMOCTb:
(-1 2 n>+n+1)
)Y (D o
1N +1 =) 2n° +n+1

Xx-1
3. HaiiTi 00J1acTh CXOAMMOCTH CTEIIEHHOTO psifa: a) Z nt x"; 0) Z ( 9”)
n=1 n=1 N

4. Haiitu 4eThIpe NEPBHIX, OTIIMYHBIX OT HyJIs, WIEHA Pa3JIOKEHUs B CTENEHHOM psjl peleHus aud-
dbepernmansuoro ypasrenns: Y — Xy’ +y> =0, y(0)=1 y'(0)=0.

00

- (n+1)!

)Z( 1)

BapuanTt Ne 13.

1. I/ICCJ'IC,Z[OBaTB YUCJIIOBBIC pﬂ,[[BI Ha CXOOAUMOCTH:
2 n n
i n - 5".nl i n
a) 2 —— 6) ;  B) :
nz:;n3+n+1 nZ; n" ; 2n+5

2. WccnemoBath Ha YCIIOBHYIO, a0COTIOTHYIO CXOJIUMOCTH:

> a 2" -1 (- 1) " = (1) (n+2)
e T ) 0r9
2 Z‘( ) 3"+1 Z ") Z §
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2n

X+1
3. HaiiTi 00s1acTh CXOAMMOCTH CTEIIEHHOTO psifa: a) Z gees ; Z ( Zn)
=1 NI n=1 n

4. HaiiTu yeThipe MepBbIX, OTIUYHBIX OT HYJs, WiEHA Pa3joKEHHUS B CTEIICHHOM psij peieHus aud-

(bepeHaTbHOrO ypaBHEHU: y" = xzy’ -V, y(O) =0, y’(O) =1.
Bapuant Ne 14.

1. HCCJ’IGHOB&TB YHCJIIOBBIC pHI[BI Ha CXOAUMOCThb.

(n + 2) o 3

a) 0) ; B)
Z 3n 1 Z 2 (2n)"
2. UccnenoBath Ha YCJIOBHyIO, a0COTFOTHYIO CXOJIUMOCTb:

( 1) n-1 2n+1 . (_1) n-1

3L g3 ny U
n -|- n=1 n=1 N- 3
6. - (X — 2) " n
3. Haiiti 006;1acTh CXOAMMOCTH CTEIICHHOTO psa: a) Z—Z 0) Z ﬁ - X,
n=1 N

4. HaiiTn yeThIpe NepBbIX, OTIAMYHBIX OT HYJIS, WICHA PA3JIOKEHHs B CTEIICHHOM P permeHus aud-
depennmansHoro ypasuenus:  y'—xy'=+y+e*, y(0)=1, y'(0)=-1.

Bapuant Ne 15.

1. HCCJ’I@I{OB&TB YUCJIOBBIC pAJAbI HA CXOAUMOCTD:
(2 n) o 3n+l

= n+1-
Z:(;n Py )Z ')2’ )Z(Sn )"
2. HccrnenoBaTh Ha yCIIOBHYIO, a0COIOTHYIO CXOJHUMOCTb:
( )nl ( 1) —12n+1 ( 2)n1
o ;
z i3n-2" ) Z Z 1 (n +1)'

.0

z n(n +1)
4. HaiiTi 4eThIpe MEPBBIX, OTIMIHBIX OT HYJIsl, WIEHA PA3JI0KEHHUS B CTEMIEHHOM Pl PeIIeHus Tud-
¢epentmansroro ypasuenus:  yY' =ycosy'+X, y(0)=1, y'(0)=1.

3. HaiiT 061acTh CXOAMMOCTH CTETIEHHOTO psifa: a)

2 (6 +23) !

Il arrecranus

Bapuanr Ne 1

1. BeposiTHOCTH XOTs ObI OIHOTO MOMAJaHHUs B MUIIIEHb CTPENIKOM IPH TpeX BrIcTpenax paBHa 0,875.
KaxoBa BeposITHOCTh TOTIaJjaHusl IPU OJTHOM BBICTpeie?

2. Cpemn 100 notepeitnbix OmieToB ecTh 10 BBHIUTPHIIHBIX. KakoBa BEpOSTHOCTH TOTO, YTO JBa
HayJjauy BEIOPAHHBIX OMJIeTa OKa)KyTCS! BBIMTPBHIITHBIMHE ?

3. Cuuras, 4to B cpeHeM 15% OTKPBIBAIOLIMXCS MaJbIX MPEANPHUATUNA CTAHOBATCS B TEUEHHE Toj/1a
OaHKpOTaMH, HAUTHU BEPOSITHOCTH TOTO, YTO M3 10 HOBBIX MaJBIX MPEANPHUATHH 3a TOA OaHKpPOTa-
MU CTaHYT OoJiee 1BYyX NpeAnpUATHIA?

4. CtyneHT oTBe4aeT IpaBWIbHO Ha 1-i1 Bompoc sk3aMeHalnoHHoro 6miera ¢ BepositHocThio 0,8. Ha
2-11 BOIIPOC OH OTBEYAET MPABMIIbHO ¢ BeposAsTHOCTHIO 0,9. IlocTpouts pacnpeseneHue ciydaitHON
BEJIMYMHBI — YHCJIa IPAaBUIbHBIX OTBETOB — B BUJE TAOJIMIbl; HANTH MAaTEMATUYECKOE OKUJAHUE,
JUCIIEPCUIO U CpeHEE KBaJpaTHieckoe oTkiioHeHue CB.
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BapuanT Ne 2

. B memke nexur 100 6enpix u 100 yepnbix mapos. Hayraa BeiHumaroT 5 mapoB. KakoBa BeposiT-
HOCTb, YTO CPEAM HUX OyAeT B TOYHOCTHU 2 OesbIX mapa?

. B ammke Haxonutcs 20 neraneit, u3 KOTOpbIX 4 — OpakoBaHHbIe. V3 sIuKa W3BIEKAIOT 3 IeTalu.
KakoBa BeposSITHOCTb TOTO, YTO CPEAM HUX HET OpaKOBaHHbIX?

. B uexe, usrororisitoriem 60nthl, Tpu craHka. [lepsbrit npousBoaut 30% Bcelt mpoayKiuu, BTO-
poit u TpeTuit cranku npou3BoaiaT 25% wu 45% npoaykuuMu cCOOTBETCTBEHHO. bpak mpomaykimu
3TUX cTaHKOB coctapisier 1%, 2% wu 3% coorBercTBeHHO. HaiiTu BEpOSATHOCTH TOTO, YTO CITy-
YaiiHO BBHIOPAHHBIN 0ONT OpaKOBaHHBIH.

. W3 natu reo3nuk ase Genble. OHOBPEMEHHO B3sUIM JBe rBO3AMKH. COCTaBUThH 3aKOH paclpejie-
JICHUS CIY4YalHOM BEMTMYMHBI, BBIPAKAIOLIEH YMCIIO OeNbIX TBO3AWK CpPelu B3STHIX ABYX. HalTh
YHCIIOBbIE XapaKTEPUCTUKH 3TOU CITy4yailHON BEIMYMHBIL.

Bapuant Ne 3
. [Taptus snextpudeckux jgammnouek Ha 20% wnsrorosieHa nepsbiM 3aBojoM, Ha 40% - BTOpBIM U
Ha 40% - tpetpum. Bpak cocrasusier coorBerctBenHo 1%; 0,5% u 0,6% mpomykuuu 3Tux 3aBo-
noB. HaifTu BEpOSTHOCTB TOTO, UTO HayAady B3STas U3 MAapTUH JAMIIOYKA OKAKETCS CTaHIapTHOM.
90% s6110HK 0OpabOTaHO XUMHKATaMU. BepOSTHOCTD OpaKEHHS BPEAUTEIIMU S0J0Hb, 00pabo-
taHHbIX xuMmukatamu paBHa 0,04, mis HeoOpaboTaHHBIX sS0JOHB 3Ta BeposAsTHOCTH paBHa 0,6.
BriOpanHas Haynady s0JI0OHsI OKa3anach MOpaKeHHOW BpeauTessiMu. KakoBa BEpOSITHOCTH TOTO,
9TO 3Ta A0I0H 00paboTaHa XMUMHUKATaAMHU.
Tkaunxa obciyxuBaer 10 crankoB. BeposTHOCTH TOrO, YTO B TEUCHHE Yaca CTAHOK MOTpPeOyeT
perynupoBku, pasaa 1/3. KakoBa BEpOSTHOCTB TOTO, YTO B T€UYEHHE Yaca TKaYHXe MPUAETCA pe-
T'yJIHpOBaTh 5 cTaHKOB?
. OXOTHHK, UMEIOLIHIA 3 TTATPOHA, CTPEIISICT MO TUYH JIO TIEPBOTO MOMAJaHus UK JI0 U3PacX00Ba-
HUSI BCEX MTATPOHOB. BeposATHOCTH IMoMaanus mpy mepBoM BeicTperie paBaa 0,6; mpu Kaxaom mo-
cnenyromem Boictpenie ymenbinaercst Ha 0,1. CocraBuTh 3aKOH pacmpeeeHus YUCIa MaTPOHOB,
U3PACXOJIOBAHHBIX OXOTHUKOM. HaliTH MaTeMaTHuecKoe OXHMJIAHWE U JUCIICPCHI0 ITOM Cllydaii-
HOW BEJIMYMHBI.

Bapuant Ne 4
. Jlns HopMasbHOI paboThl aBT00A3bl HA JTMHUM JOJKHO OBITH HE MEHEE BOCHMH MallliH, a
UMeeTCsl UX JecAThb. BepoATHOCTh HEBBIXOAA KaXJOoW MaluHbl Ha JauHU0 paBHa 0,1
HaiiTu BeposaTHOCTh HOpMaIbHON PabOThI aBTOOA3bI HA OJIMKANIIHI JIEHb.
. 13 100 m3roroBneHHbIx netaneit 10 umerot aedekt. s mpoBepku ObLTH OTOOpaHBI 5 je-
taneil. KakoBa BeposSITHOCTH TOTO, YTO Cpeau OTOOpAHHBIX JeTanei 2 OKaxyTcs Opako-
BaHHBIMHU?
. BeposiTHOCTB TipaBuiIbHOTO O(OPMITEHHS HAKIIATHOW MU Tiepenade mpoayKiuu paBHa 0,8.
Haiitu BepOATHOCTH TOTO, UTO U3 TPEX HAKIAIHBIX TOIBKO JIBE 0(OPMIICHBI TPABUIHHO?
. JIBo€ cTpenkoB MpOM3BOMAAT MO OAHOMY BBICTPEIY B MHIIEHb. BeposSTHOCTHM momnajgaHus
st HUX cooTBeTcTBeHHO paBHbI 0,8 m 0,7. CocTaBUTh 3aKOH pacmpeefieHUs Yucia To-

MaJaHu{ B MUIIEHb. HalTu 4nCiIOBbIE XapaKTEPUCTUKU 3TON BEJINYUHBI.

Bapuanrt Ne 5

. B mapTum u3 15 OQHOTUIHBIX CTHPATFHBIX MAlIMH 5 MAallMH U3rOTOBIICHBI HA 3aBOJE A, a
10 — na 3aBozxe B. CiydaiiHpiM 00pa3oM oToOpaHo 5 MammH . HaiiTu BeposSTHOCTH TOTO,
YTO 2 U3 HUX U3TOTOBJICHBI HA 3aBO/IC A7

. [Ipennpustue obecieynBaeT perysipHBINA BBITYCK MPOTYKIIMH MPU O€30TKAa3HOH TOCTaBKe
KOMIUIEKTYIOIINX OT JIBYX CMEXHHKOB. BeposTHOCTh OTKa3a B OCTaBKE MPOAYKLIWH OT |-
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ro cmexknuka pasna 0,05, ot 2-ro — 0,08. Haiitu BeposiTHOCTH cO0s1 B paboTe mpeanpusi-
THSL.

. B HoBOM Mukpopaiione noctaBiaeHo 10 000 kogOBBIX 3aMKOB Ha BXOJHBIX ABEPAX JOMOB.
BeposiTHOCTB BbIXO/1a U3 CTPOsi OOHOTO 3aMKa B TeueHue mecsna pasHa 0,0002. Haiitu Be-
POSITHOCTB TOTO, UTO 332 MECSI] OTKAXYT 5 3aMKOB.

. B Ounere aBe 3amaun. BeposTHOCTh MPaBUIBLHOTO pEIICHHS MepBoil 3amaun paBHa 0,9;
BTOpoii 0,8. CocTaBUTh 3aKOH paclpe/eieHUs Yucia IPaBUIbHO PEIIEHHBIX 3a/1a4d B Ouie-
T€ U BBIYUCIIUTE MAaTEMATUYECKOE 0KUIAHUE U AUCTIEPCHUIO ATOM CIydailHO BETUYUHBL.

Bapuanrt Ne 6

. Ha cxnag npuBesnu 50 SIIUKOB KOMIUIEKTYIOIIUX U3JEIUN JUIsl OAHOTO U3 BUA0B DBM,
HO CpeIM HUX OKa3aJloch 4 slIMKa KOMIUIEKTYIOIUX g apyroro Buna OBM. Haypauy
B35 6 SIMKOB. HaliTH BEpOSITHOCTH TOTO, YTO B OJTHOM M3 3TUX 6 SITUKOB OKaXKYyTCsl He-
KOMIUIEKTHEIE JETalH.

. Ha mpenmpusTim, n3rotaBauBaromeM 3aMKH, 1-i rex npousBoaut 25, 2-i — 35, 3-i — 40%
BceX 3aMKOB. bpak cocTtapisieT cooTBeTCTBEHHO 5, 4 u 2%. HaiiTu BeposSTHOCTH TOTO, YTO
CITy4aifHO BHIOpAHHBIN 3aMOK SIBJISICTCS AC(PEKTHBIM.

. Tonpko oguH U3 9-TH KIFOYEN MOAXOAUT K JaHHOMY 3aMKy. KakoBa BEpOATHOCTH TOrO,
YTO MPHUIETCSA OMPOOOBATH S5 KITFOUEH JIJIsi OTKPHIBAHUS 3aMKa.

Bcexoxects caxenieB s0moHu coctaBisieT 80%. Ilocaxeno 2 caxenma. CrnydaifHas Be-
JUYUHA X — YUCJIO0 B3oHIeMHX si010Hb. COCTaBUTH PsJl paclpeaesieHus ClIydaiiHON Be-
nuurHbl X. HaliTh MatemaTtudeckoe oXuaaHue, JUCIEPCUI0 U CPETHEKBAAPATHIECKOE OT-
KJIOHCHHE.

Bapuant Ne 7
Marasus nosydmi IpoAyKIHIO B AIIMKAX ¢ 4-X ONTOBBIX CKJIAal0B: 4 — ¢ IEPBOTO, 5 — CO BTOPO-
ro, 7 —c 3-ro u 4 — ¢ 4-ro. Ciiy4aiiHpIM 00pa3oM BBIOpaH SIMIMK JUIs pojaxu. KakoBa BeposT-
HOCTb TOT0, YTO 3TO OYJIET SAIMK C IEPBOTO UIIHM C TPETHEro CKiana?
BeposiTHOCTH CBOEBPEMEHHOT'O BBITIOJHEHMS 3aJjaHUs TPEMs HE3aBUCHUMO pabOTaOIIMMU Mpe.-
OPUATHSAMH COOTBETCTBEHHO pasHhI 0,5; 0,6; 0,7. HaliTu BEpOATHOCTb CBOEBPEMEHHOIO BBIMOJI-
HEHUS 3aJaHUsI XOTs Obl OTHUM IPEIIPUSITHEM.
Ha cranumsx ornpasieHus: noe3qos Haxoautcss 1000 aBromaToB i mpojaaxu 6uiieto. Bepo-
ATHOCTb BBIXO/1a U3 CTpOsi ofHoro aBTomara pasHa 0,004. HaliTu BeposITHOCTh TOTO, UTO B Teue-
HUE Yaca U3 CTPOsI BBIMAYT TPU aBTOMATA.
B naptum n3 BocbMu AeTaniel mATh cTaHAapTHHIX. Haynauy B3atel aBe aeranu. I[locTtpouts psag
pacripesie/ieHus YKciia CTaHJapTHBIX JieTaiel cpean oroOpanHbIx. HaifTu uyncnoBble XxapakTepu-
CTHKH 3TON BEJIMYUHBI.

Bapuant Ne 8
BepositTHoCTh mpaBuiibHOrO odopmileHus: cuera Ha mpennpustuu ¢ octasisier 0,95. Bo Bpems
ayJIUTOPCKOM MPOBEPKH ObUTM B3SATHI JBa cueTa. KakoBa BEpPOSTHOCTh TOTO, YTO TOJBKO OHMH U3
HUX 0(OpMJIEH NMPaBUIbHO?
Ha npennpusitun padotaroT aBe Opuraabl padouux: 1-il pOU3BOIUT B CpeTHEM V4 IPOAYKLIUHU C
nporieHToM Opaka 4%, BTopas — % mpoayKIMK C TIporieHToM Opaka 6%. B3sroe Hayram uznenue
oKa3ayioch OpakoBaHHBIM. HailTu BepOSTHOCTH TOT0, YTO OHO U3TOTOBJICHO BTOPOIl OpuUraoi.
JIBa cTpenka enarT no OAHOMY BBICTpENly B MUIIEHb. BepoATHOCTH MoMagaHus IepBOTro CTPeI-
ka paBHa 0,7, a Broporo — 0,8. HaliTu BepoSITHOCTb TOTO, YTO MUILIEHb OyJIET MOpakeHa.
B xop3une 5 Oenpix u 3 uépHbix mapa. Haynauy Oepyt 2 mapa (6e3 Bo3Bpamienus). [loctpoiite
psi pactipeiesieHus yncia OebIX MapoB cpean 0ToOpaHHbIX. HallTy 4nciIoBble XapaKTepUCTHKH
3TOM BEIUYHHBI.

Bapuant Ne 9
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B maraszune nmeercs 10 xeHCKUX U 6 MyXCcKux 1ry0. JlJis aHanm3a kauecTBa oToopainu 3 1ryOsl
ciydaifHeIM 00pa3oM. OmpenenuTh BEpOSTHOCTh TOTO, YTO CPEIU OTOOPAHHBIX IIY0 OKaXKyTCS
TOJIBKO MY>KCKHE UJTH TOJIBKO KEHCKHE IIyObl.

B 00yBHYIO MacTepcKyrO i peMOHTa MPUHOCAT canoru u Ty(iau B cooTHomeHnu 2:3. Beposit-
HOCTh Ka4e€CTBEHHOT'O PeMOHTa Jijisl caror paBHa 0,9, a s tydens — 0,85. [IpoBeaena nmposepka
KadecTBa OJHOM mapsl 00yBU. OKa3anock, 4To 3Ta napa o0yBHM OTPEMOHTHPOBAHA KaueCTBEHHO.
KakoBa BeposITHOCTh TOTO, YTO 3TO a) carnoru; 0) Tyduau?

Paboraror 4 marazuHa no npojaxe CTHUpPaIbHBIX MaIIMH. BeposTHOCTh OTKa3a MOKYyNAaTesto B
marazuHax paBHa 0,1. CuuTasi, 4TO acCOPTUMEHT TOBapa B KaXXJIOM MarasuHe (opmupyercs
HE3aBUCUMO OT JPYTHX, ONPEACIUTh BEPOSTHOCTh TOTO, YTO MOKYMATeNlb MOJIYYUT OTKa3 B JIBYX
MarasuHax.

C BepOATHOCTBIO TOMaganus mpu oaHoM BeicTpenie 0,7 OXOTHHK CTpENsieT 10 JWYH U yCIEBaeT
caenarpb 2 BeicTpena. CiyyaiiHas BeauunHa X — 4ucio nmpomaxoB. Halitu BeposiTHOCTH ciemy-
IOIUX COOBITUN: @) HE MEHEEe JIBYX MPOMaxoB; 0) He Ooliee TpEX MPOMAaxXOoB; §) YUCIO MPOMAXOB
OoJbiie oj1HOTO, HO HE Oosiee Tpéx. Haittu M (X) u D(X).

Bapuant Ne 10
B ropone naxoautcs 15 npooBOIBCTBEHHBIX U 5 HEMPOJOBOJILCTBEHHBIX Mara3uHoB. Ciydaii-
HBIM 00pa3oM IS MPUBATU3ANNN OBLTH 0TOOpaHb! 3 MarasuHa. HaliTu BEpOATHOCTH TOTO, 4TO U3
3TUX TPEX Mara3uHoB 2 Mara3uHa — MPOJIOBOJILCTBEHHBIC U | — HEMPOJOBOILCTBEHHBIH.
TexHu4eckoe yCTpPOHCTBO BBIMAET U3 CTPOS, €CIIM OTKAKYT HE MEHEEe JIBYX U3 TPEX HE3aBHCHUMO
paboTaromux 3JeMeHTOB. BeposTHOCTh OTKa30B 1-ro, 2-r0, 3-TO 3J€MEHTOB COOTBETCTBEHHO
paBubi0,2; 0,4; 0,3. I3BecTHO, 4TO yCTPONCTBO OTKa3ano. HailTu BeposiTHOCTH TOTO, YTO OTKa3a-
iy 1-i1 1 2-1 7IeMEHTHI.
B onnoit komHaTe HaxoauTcs 4 AEBYIIKU 7 tOHOIIEH, B aApyrod — 10 nmeBymiek u 5 rOHOIIEH.
Haynauy BbIOMparoT Mo OJIHOMY YeNOBEKY M3 KaxJ0i KOMHAThl. HaliTh BEpOSATHOCTH TOTO, YTO
00a OHU OKaXXyTCs FOHOIIIAMH HJI 002 — JEBYIIIKaAMHU.
BeposiTHOCTh paboThI Ka)XJ0ro M3 JIBYX KOMOAWHOB 0€3 MOJOMOK B T€UEHHE OIpPENeJICHHOTO
Bpemenn paBHa 0,9. CocTaBuUTh 3aKOH pacrpeeNieHust CIy4YailHON BETMUUHBI X —9HCIIa KOM-
OaitHOB, paboTaromnux 0e3oTkazHo. Haittu M (X) u D(X).

Bapuant Ne 11

. B memke 5 yepHbIX 11apoB, 3 KpacHbIX U 5 Oenbix. KakoBa BeposSTHOCTh BBIHYTh KPacHbIM WIIH
Oeunblit ap?

. B mopt npuxoasT kopabiu 13 Tpex MyHKTOB OTIpaBiieHUs. BeposTHOCTh MosiBiIeHus Kopadis U3
nepBoro nyHkra pasHa 0,2, u3 Broporo — 0,6. KakoBa BeposITHOCTb, UTO MPHUIIEAIINHI KOpadiab —
U3 TPETHETO ITyHKTA OTIIPABIICHUS?

. Tpoe pabouynx M3roTaBIMBaIOT OAHOTUIIHBIE M3aenud. [1epsolit uzrorosun 40, BTopoii — 35, Tpe-
Tl — 25. BeposTHOCTh Opaka y nepsoro padouero 0,03, y sroporo — 0,02, y Tpetrsero — 0,01.
B3ssiToe Hayran usaenue okazanock OpakoBaHHBIM. KakoBa BEpOSITHOCTB, YTO €r0 U3TOTOBUI BTO-
poit pabounii?

. CTyzeHT oTBeuyaeT MpaBUIbHO Ha 1-i BOMpOC 3K3aMeHaIlMOHHOT0 Ouiera ¢ BeposTHocThio 0,8. Ha
2-11 BOIIPOC OH OTBEYAET MPaBUILHO ¢ BeposTHOCTHIO 0,9. [locTpouts pacnpenenenue ciyyai-
HOM BEIMYMHBI — YKCIIa IPaBUIBHBIX OTBETOB — B BHJI€ TAOJIUIIbI; HAUTH MaTeMaTUYECKOE OXKHU-
JaHue, JUCIIEPCUIO U CpeHee KBaJpaTHuecKkoe oTkiIoHeHne CB.

Bapuant Ne 12

. B memke nexut 100 6enbix u 100 yepHbix mapos. Hayraa BeiHuMaroT 5 mapos. KakoBa BeposiT-
HOCTB, YTO CPEAH HUX OyAeT B TOYHOCTHU 2 OenbIX mapa?

. B smmke naxomutes 20 neraneit, u3 KOTopbix 4 — OpakoBaHHbIC. M3 siyka u3BIeKaroT 3 qeTau.
KakoBa BepoSTHOCT TOTO, YTO CPEAN HUX HET OpaKOBaHHBIX?
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3. B nexe, usrotosJstomieM 60aTel, Tpu cranka. [lepssiii mpousBoautr 30% Bcel MPOIYKIMH, BTO-
poii u Tpetuii cranku npousBoaaT 25% u 45% npoaykipu cOOTBETCTBEHHO. bpak mpoaykuuu
3TUX cTaHkoB coctaBisier 1%, 2% wu 3% coorBercTBeHHO. HaliTh BEpOSTHOCTH TOTO, YTO CITy-
YaifHO BBIOpaHHBIN 00T OpaKOBaHHBIN.

4. U3 mstu rBo3auK ABe Oenple. OMTHOBPEMEHHO B3sUTH ABE TBO3MUKH. COCTaBUTH 3aKOH pacipese-
JICHHUS CIYYaliHOW BEJIMYMHBI, BBIPAXKAIOMICH YUCIIO OENbIX TBO3JMK CPEIU B3STHIX NBYX. HaiiTh
YUCJIOBBIE XapaKTEPUCTUKH 3TOU CIIyYalHOW BEJIMYHUHBI.

BapuanT Ne 13

5. IMaptus snekrpuyeckux jgammouek Ha 20% wusrorosicHa nmepBsiM 3aBogoM, Ha 40% - BTOpbIM u
Ha 40% - tpersum. Bpak cocraBisier coorBerctBenno 1%; 0,5% u 0,6% mpoaykiuu 3THX 3aBO-
10B. HaliTi BEpOSITHOCTB TOTO, YTO Hay[ady B3sTas U3 IMapTHH JaMITOUYKa OKa)KETCS CTaHIapTHOM.

6. 90% s6moHb 00pabOTaHO XUMHUKATaMHU. BepoSTHOCTH IOPaKEHHsI BPEAUTEIIIMHU SI0JI0HB, 00pado-
tTaHHbIX xuMuKaTtamu paBHa 0,04, s HeoOpaboTaHHBIX f0JOHB 3Ta BeposTHOCTH paBHa 0,6.
BriOpannas Haygady si0J0HS OKasanach MOpakeHHOW BpeauTessiMu. KakoBa BEpOSITHOCTH TOTO,
YTO 3Ta A0JI0HSI 00paboTaHa XUMHKATAMH.

7. Txaumxa obciyxuBaer 10 crankoB. BeposTHOCTh TOTO, YTO B TEUCHHE Yaca CTaHOK MOTpeOyeT
perynupoBku, paBHa 1/3. KakoBa BEpOSTHOCTh TOTO, YTO B TCUEHHE Yaca TKAYMXE MPHUIETCS pe-
TyJIHpOBaTh 5 CTaHKOB?

8. OXOTHHUK, UMEIOIIKI 3 IaTpoHa, CTPEIAET 0 JUYH [0 [IEPBOrO MOMAdaHus WIH 0 M3PacX0J10Ba-
HUS BCEX MaTPOHOB. BeposTHOCTH MoOmagaHus mpy mepBoM BeicTpeie pasHa 0,6, mpu kaxaoM mmo-

CJICAYIOIIEM BBICTPCIIC YMCHBIIACTCA HA 0,1 CocTaBUTh 3aKOH pacupeaciiCHuA 4ruciia IaTpoOHOB,

M3pPACXOJ0BAHHBIX OXOTHUKOM. HaliTu mMaremaTuueckoe 0XHIaHHME U JIUCIIEPCUI0 ITOM Cilyyai-
HOU BEJINYUHLI.

Bapuant Ne 14

5. BeposaTHOCTb XOTsl ObI OHOTO MOMNaIaHusl B MULIEHb CTPEJIKOM IpHU TpeX BbicTpenax pasHa 0,875.
KaxoBa BeposITHOCTB HOIIaJjaHus! IPU OJTHOM BBICTpee?

6. Cpeau 100 notepeitnbix OmieToB ecTh 10 BHIMTPHIMIHBIX. KakoBa BEpOSTHOCTH TOrO, YTO JBa
HayJjauy BEIOPaHHBIX OMJIeTa OKaXKYTCS! BBIMTPBHIITHBIMHE ?

7. B kopoOke 4 HOBBIX U 2 y>K€ UCIIOJIb30BaHHBIX TEHHUCHBIX Ms4a. [l mepBoit urpsl 6epyT U3 Ko-
poOKM 2 Ms4a, a 3aTeM UX BO3BpAIAIOT HOce UIrpbl B KopoOKy. HaliTu BeposTHOCTB, UTO AJs
BTOPOM UTPHI OYAYT BHITSHYTHI J1Ba HOBBIX Msya.

8. Cumras, uto B cpeaHeM 15% OTKPBIBAIOIINXCSI MAJIBIX TPEANIPHUIATANR CTAHOBATCS B TEUSHHE TO/1a
0aHKpOTaMH, HAMTH BEPOATHOCTh TOTO, UTO U3 10 HOBBIX MaJIbIX MPeNNpUATHI 3a ToJ1 OaHKpOTa-
MU CTaHYT OoJiee IBYyX NPeANPUITHIA?

9. CryneHT oTBeYaeT NPaBUIBHO Ha 1-i BOMPOC IK3aMEHALIMOHHOTO Omera ¢ BeposTHOCThIo 0,8. Ha
2-1i BOIIPOC OH OTBEYAET MPABHIIBLHO ¢ BepoaTHOCTHIO 0,9. [TocTpouTh pacnpeneneHue ciaydainHon
BEJIMYMHBI — YHCIIa MPAaBUIbHBIX OTBETOB — B BUJE TaOJIMIBI;, HANTH MaTeMaTHYEeCKOe OKUIAaHUE,
JUCIIEPCHIO U CpelHEe KBagpaTuiecKkoe oTkiIoHeHue CB.

Bapuant Ne 15

1. B ropoae Haxomutcs 15 mpoaoBOJILCTBEHHBIX U 5 HEMPOJIOBOJBCTBEHHBIX Mara3uHoB. Ciyvaii-
HBIM 00pa30M /ISl IpUBaTU3AMK ObLIIM 0TOOpaHb! 3 MarasuHa. HailTu BeposTHOCTB TOTO, UTO U3
ATUX TPEX MarasuHoOB 2 Mara3nHa — IPOJI0BOJILCTBEHHBIE U | — HEMPOJAOBOJIBCTBEHHBIN.

2. TexHUYeCKOe YCTPOICTBO BBIMIET U3 CTPOS, €CIH OTKAXYT HE MEHEe JBYX U3 TpeX HE3aBHCHUMO
paboTammX >JIEMEHTOB. BeposTHOCTH 0TKa30B 1-ro, 2-ro, 3-r0 AJI€MEHTOB COOTBETCTBEHHO
paBubi(,2; 0,4; 0,3. 3BecTHO, YTO YCTPOIMCTBO OTKa3asio. HaliTu BEpOATHOCTh TOrO, UTO OTKAa3a-
nu 1-i1 ¥ 2-i 7IeMEHTHI.

3. B onHoii koMHaTe HaxoAWTCS 4 NEBYIIKM 7 IOHOIIEH, B Apyroi — 10 neBymiek U 5 IOHOLICH.
Haynady BbIOMparOT MO OAHOMY YEJIOBEKY M3 KaXKI0W KOMHaThl. HaliTh BEepOSTHOCTH TOTO, UTO
00a OHM OKaXXyTCsl FOHOIIAMH UJT 002 — IEBYIIKaAMH.
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4. BeposTHOCTh pabOThI KaXIOTO M3 JIBYX KOMOAWHOB 0€3 IMOJIOMOK B TEUYCHHE OIPEIACICHHOTO
Bpemenu paBHa 0,9. CocTaBUTh 3aKOH pacrpeieieHus CIy4ailHOH BENUYMHBI X —UYHCIa KOM-
0aifHOB, pabdoTrarmux 6e3oTkazno. Haiitu M (X) u D(X).

Kpurtepuu oieHKH NHCbMEHHOMH KOHTPOJILHOM PadoThl (8 pamkax pybedcHou ammecmayuu)

Pecnamenmom BPC kagedpvl «Bvicuias u npuxiadHas mamemamuxa» npeodycmompeno 25
06annos 3a 6vinoHeHue pyoeddCcHoU KOHMpOabHOU pabomwl. Kadjcooe 3adanue, 6xoosuee 8 KOH-
MPONLHYIO, OYEHUBAEMCA NpenooasameseM ONpeoeleHHbIM Koaudecmeom 0annos. Mmozoswiii 6ann
3G KOHMPOJILHYI0 pabomy NOIYyuaemcs CyMmuposanuem 0auios 3a ece 3a0aHus.

Kpurepuii oueHku 0JHOTO 3aJaHUA:

— o0Oy4aromuicsl MpaBUJIbHO PEUINII 3a/1a4y; IPH 3TOM JIOTUYHO, OCIEA0BATEIHHO U apTyMEHTHUPO-
BaHHO M3JIOXKHII PEIICHUE 33/1a4l — MAaKCUMaJIbHOE KOJIMYECTBO OaIOB;

— 00yYaronuiicsi B OCHOBHOM IPABWJIBHO PEIIMII 33/1a4y, JOMYCTUB MIPH 3TOM HE3HAUYHTEIhHBIC He-
TOYHOCTHU U morpentHocTd — 80% OT MaKCUMaIbHOTO KOJIMYECTBa 0aJlioB;

— 00yuaromuiicsi He MOJIHOCThIO pelui 3a1ady, Ho He mMeHee 50%, JOMmyCTUB MPHU 3TOM He Oosee
OITHOM TpyOol omuoOku — 60% 0T MaKCHMAITLHOTO KOJIMYECTBA OAILJIOB;

— oO0yuarouuiics MpuBeIl HEMOIHOE pelleHne 3a1a4n (crenenb noiaHoTel — oT 30% no 50%), nomy-
CTHB MPHU ITOM 3HAYUTeNbHbIE HeA04YeThl — 40% OT MaKCHMalbHOTO KOJMYECTBA OAIIJIOB;

— oOyuaromuiicss mpusen He 6onee 30% pemieHus: 3agauu, JOMYCTUB MPU STOM IpyOble OMIMOKU U
HegoueTsl — 20% OT MaKCUMAalIbHOTO KOJIMYecTBa 0alioB;

— oOyyJaronuiicss He MPUCTYIUI K PEIICHHIO 3a1a4 — 0 6ayioB.

IK3AMEHAIIMOHHBIE BUWIETHI

BUJIET Ne 1
1. YucnoBsle psiJibl, OCHOBHbIE TOHSTHUS. Heo6xozLI/IMoe YCIIOBHE CXOJIMMOCTH.

© n
n+1 -1
2.  Hccnenosathk Ha CXOAUMOCTB PSbL: 1) Z 2) Z( j 3) Zi
i dn! n? +1
3. B smwuke 8 meraneii, S U3 KOTOPHIX — KadecTBeHHBbIe. Haymady m3Bnekaror 4 neramm. Kakosa
BEPOATHOCTH TOT'O, UTO 2 U3 HUX — KaUEeCTBEHHBIE?
4.  Cnydaiinas BennunHa X AaHa QyHKUIMEH pacrpeneaeHus

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

2

1 npu X > 7,

Haittu: nnotHOCTS BeposTHocTeit T (X) ; MaTematuueckoe oxumanue M (X) ; mucnepcuro D(X);

CpeaHee KBaJpaTHIeCKoe OTKIIOHeHue o (X) .

BUJIET Ne 2

JucuuImmmHa MATEMATHUKA
Qakynerer DPAIIH npopunu  ITH cemectp IV
1. Cuyuaiinble coObITHSA: OCHOBHBIE onpeeneHus. Kiaccuueckoe noHsITHe BEPOSITHOCTH.
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) s | i(Zn 1) 2( )"”2nl

n=1 N =1 3n+2

3. Haiitu 0651aCTh CXOAMMOCTHU CTEIIEHHOTO psija Z — .
n=1 \/ﬁ
4. Tennucuct unet Ha urpy. Eciu ero nopory nepeGexut u€pHasi KOIIKaA, TO BEPOSTHOCTD 100e-
abel papHa 0,2; ecim He nepedeskut — 0,7. BeposSTHOCTH TOTO, YTO KOIIKA IEPEOSIKUT TOPOTY —
0,1, uro e mepebexut — 0,9. Tennucuct npourpair. KakoBa BepOSTHOCTB, UTO Y€pHAsT KOIIKA
nepebexana gopory?

BUWJIET Ne 3

1. Tlpusnaku cpaBuenwus. [Ipusnak damambepa.
2. HccnenoBaTh Ha CXOAUMOCTD PSIJIBL:
2 7n
n o n
)Y g 03 —, DY ———
n-11+n° n=15N n=1 (2n +1)

n

0, mpu xZ£0,

2
3.  Cuyuaiinas BennunHa X Aana pynkuueit pacrnpenenenus F(x):F(x)= XI npu 0<x<2,

1, mpu Xx>2

Haiitu: mnotHocts BepositHocteii T (X) ; MmaTemarmueckoe oxunanue M (X) |
nuctiepcuto D(X) ; cpennee kBaapaTuyeckoe oTkiIoHeHue o (X) .

4. B smuke 20 mapoB, U3 KOTOPBIX 8 KpacHBIX, 7 CUHUX U 5 3eneHbIx. Hayran BeiOuparot 5 ma-
poB. HaiiTu BeposTHOCTH TOTO, YTO Cpeu HUX | 3eNeHbli, 2 CHHUX U 2 KpacHBIX Ilapa.

BUWJIET Ne 4

1. OmpeneneHue CyMMbl U IPOU3BeIeHUS COOBITUI. TeopeMbl ClI0KEHNS U YMHOXEHUSI BEPOSIT-
HOCTEH. YCIIOBHAs BEPOSATHOCTD.

2. Cpenu 25 cTyAeHTOB I'pyniibl, B KoTopoil 10 neBy1iek, pa3pirpbiBatoT 6 OUJIETOB Ha CTyAEHYE-
CKy10 BecHy. Haiiute BeposTHOCTB TOTO, UTO cpenu obuagaresnei OUIeToB OKaxyTes 3 jie-
BYIIKH.

0, nmpu x<0,
3. Cnyu4aiiHas BeIM4YMHA X sanana (ynkuueit pacnpenenenus F(X):F(x)=<X, npu 0<x<1,
L, npu Xx>1
Haittn: mnotHocTs BepositHocTeii T (X) ; MaTemarmueckoe oxunanme M (X) |

mucnepcuto D(X) ; cpenHee KBaapaTH4ecKoe OTKIOHEHUE G(X) .

© 10" x"

4. Haiiti 0671aCTh CXOIUMOCTH CTEIIEHHOTO psifa Z \/_

BUJIET Ne §

=

3HaKonepeMeHHbIe U 3HaKOUepeAyIoLIMecs paasl, Npu3Hak JleOHuma.
HccnenoBaTh Ha CXOIUMOCTD PAIbL:

no
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2n

© 1 > T |
2> =1 —1y7 .
Vi P = ) 3);( ) Jn

n=1
0, mpu x<0,
3. Cnyuaiinas BenmuurHa X jgaHa GpyHkuueii pacnpenenenns F(x):F(X)= 4°, mpu 0<x<l,
1 npu X>1.

Haittu: ninotHocts BepostHoctet T (X) ; MaTemaruueckoe oxunanue M (X);
mucnepcuto D(X) ; cpennee kBagpaTtudeckoe oTkiIoHeHue o (X).

4. B smmke 15 nznenuit, u3 Kotopbix 10 - kKauecTBEHHBIEC U 5 - O CKPHITHIM AedekToM. Haygaay
u3BJIEKalOT 3 u3nenus. KakoBa BEpOATHOCTh TOTO, UTO 2 M3 HUX - KAYECTBEHHBIE U OJIHO U3-
nenuve ¢ neekrom?.

BUJIET Ne 6

=

®opmyna noaHo# BeposaTHOocTH. Popmyna balieca.
2. HUccnenosatb Ha CXO,Z[I/IMOCTB PSLIIBL:

arctgn o= 2'nl & (-
z D3 n" -’ 4)Zan+2'

n=1 n=2

3. B kop3une 10 6enpix u 6 qepHHx mapoB. Haynauy n3BiekaroT 5 mapoB. KakoBa BeposSTHOCTb
TOTO, 4TO 3 M3 HUX - Oelble U 2 YepHbIe?
0, mpu x<0,
3
4. Cnydaiinas BenuunHa X 3a7aHa GyHknuei pacnpenenenns F(X): F(x)=1x", nmpu 0<x<],
L npu x>1

Haiitu: nnotHocTs BeposTHocTeit T (X) ; MaTemarnueckoe osxunanue M (X);

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

BUJIET Ne 7

1. OnemeHThl KOMOUHAaTOpUKHU. [lepecTaHOBKH, pa3MelleHus, COUETaHUs U UX YHUCIIO.
2.  HccnenoBarh Ha CXOAMMOCTD PSIZIBL:

X 1 _ n _ nit 1
1) 23— 2) Z(arctg j : ; Z( ) \/—
n=1\/N° +3n o1 n
3. HmeroTcs 1Be ypHBI: B MEPBOM — 6 KENTHIX M 4 CHHUX IIapa; BO BTOPOI — 8 ENThIX U 2 CH-
HUX mapa. M3 kaxaoi ypHbI U3BJICKAIOT 1O OAHOMY mapy. KakoBa BEpOSTHOCTh TOTO, YTO HM3BJIE-
YeHHBIC [IApPhl  Pa3HBIX [[BETOB?

4. Tlaptus snextpudeckux jgamnodek Ha 20% wusrorosnena nepesiM 3aBojoMm, Ha 40% - BTO-
peiM 1 Ha 40% - tpethum. Bpak cocrasiser coorBerctBenno 1%; 0,5% u 0,6% npoaykmuu
3THX 3aBOIOB. HaliTH BEpOATHOCTH TOTO, YTO HAyJaauy B3sTas U3 MAPTHH JIAMIIOUKA OKAXKETCS
CTaHJApTHOMU.

BUJIET Ne 8

1. HeszaBucumsle ucnsitanus. @opmyia bepuymm.
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2. HccnemoBath Ha CXOJAMMOCTD PSIIIBIL:

D SPLR )Z y 3 U
n-1(3n)! nl(n+1) 1 12n — 1 n1 2"

3. B kop3une 12 6enbix u 6 uepHbix mapoB. Haynauy u3snekarot 4 mapos. KakoBa BeposITHOCTh

TOTO, 4TO 3 U3 HUX - Oelble v 1 YepHbIi?

4. Yueonuk uznan tupakom 100000 sk3emiuisspoB. BeposSsTHOCTH TOro, 4T0 y4eOHHK COpOIIIO-
poBan HenpaBwibHO, paBHa 0,0001. HaiiTi BEposITHOCT TOTO, YTO THPAXK COAEPKHUT POBHO 5
OpaKOBaHHBIX KHHUT.

BUJIET Ne 9

1. JloctaTouHbIil MpPU3HAK CXOAMMOCTH 3HAKOMEPEMEHHBIX PAIOB, aOCONIOTHAs U yCIOBHAs
CXOJIMMOCTh YHCIIOBBIX PSIJIOB, CBOMCTBA AOCOTIOTHO CXOISAILIUXCS PSIIOB.
2. I/ICCJ'IG,I[OBaTb Ha CXOJUMOCTbH PSIJIbIL:

n
n? +1 n(n+1) ] Z(Zn—lj ' D

a) X ) 2 , r .
-1 n° n-1 3" 5n+1 n=1 5n+1
3. Cnyuaiinas BeguunHa X nana QyHKIHMEH pacupeaeIeHus
0, npu x<0,

2
F(x):F(x)= 1)3(6 npu 0<X<6,

1, npu X >6.

Haittu: ninotHocts BepostHocTeit f (X) ; MmaTemaruueckoe oxunanue M (X);
mucnepcuto D(X) ; cpennee kBagpatudeckoe oTkiIoHeHne o (X).

4. B aynuropuu 6 roHomei u 5 neBodyek. Haynauy orobpansl 7 cryaeHToB. KakoBa BeposiTHOCTh
TOT0, YTO OTOOpaHBbI 4 IOHOIIHN U 3 IEBYIIKH?

BUJIET Ne 10

1. JlokanbHasi u MHTETpalibHas TeopeMbl Jlamnaca.
2. UccnenoBaTh Ha CXOAUMOCTD PSJIBL:

a)z )Z ;B2 | ——— | s X1 —.
n1v2n+1" nc110" T nZ1\5n+1 n=1 n!
3. B kop3une 10 Oenbix u 8 uepHbIx mapoB. Haynauy uzsnekaror 5 mapoB. KakoBa BeposSTHOCTb

TOT0, YTO 2 U3 HUX - Oelnbie U 3 YepHbie?
4. CrnydaiiHas BennurHa X 3ajaHa pyHKIMEW pacrpeaeneHus:

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

Haittu: ninotHocts BepostHocTeit f (X) ; MmaTematnueckoe osxunanue M (X);

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

BWJIET Ne 11
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1. HemnpepsiBHBIC ciTyuaiiHble BeTHYUHBL. DYHKINS pacipeieseHus, IIIOTHOCTh BEPOSITHOCTH
CIIy4aiiHOM BEJIMYMHBI, UX B3aUMOCBS3b U CBOMCTBA. MaTeMaTnuecKkoe 0KUJaHUE U TUCTIEP-
CHS HEMPEPHIBHOM CITy4aiiHON BEJTUYUHBI.

© n
n+1 (-1
2. HccnenoBaTb Ha CXOAUMOCTH Psiibl: 1) Z 2) Z( j 3) E —_.
= n? +1
3. B smuke 8 meraneii, 5 U3 KOTOPHIX — KauecTBeHHBbIe. Haymady u3Bnekator 4 neranu. Kakosa
BEPOSITHOCTh TOT'O, YTO 2 U3 HUX — KAUECTBEHHbIE?
4.  Cnydaiinas BenmuunHa X naHa QyHKIHMEH pactpeaeaeHus

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

2

1 npu X > 7,

Haiitu: nnotHocTs BeposTHocTeit T (X) ; MmaTematuueckoe oxunanue M (X) ; mucnepcuro D(X);
cpeaHee KBaapaTHIeCcKoe OTKIIoHeHue o (X) .

BUJIET Ne 12
1. Ilpusnaku Kommu.

= 1 (-1} & "on
2. HccrnenoBath Ha CXOAMMOCTD PSIIbL: 1) Z 5 , 2) ( o ) Z( ) , .
n= =2 n +

© 10" - x"

3. Haiiti 06;1acTh CXOAMMOCTH CTETICHHOTO Psia Z \/_
n

4. Tenuucuct umaer Ha urpy. Eciu ero mopory nepe6e>1<m 4yEpHast KOIIKa, TO BEPOSTHOCTH MO0E-
net paHa 0,2; ecmu He nepebexur — 0,7. BeposTHOCTB TOrO, YTO KOIIKA EPeOSKHT I0POry —
0,1, uro e mepebexut — 0,9. Tennucuct npourpain. KakoBa BepoSTHOCTB, 4TO Y€pHAst KOIIKA
nepebexana gopory?

BUJIET Ne 13
1. CDYHKI_II/IOHEUIBHLIC psAAbI, OCHOBHBIC ITIOHATUA. CrerneHHbBIC psAAbL.
2. HccnegoBaTh Ha CXOAUMOCTh PpAABI:

2 7n 0 n

n n
; O — —
Y n211+ n® : nzl5 I’ g nZ::1 (2n +l)n

0, mpu x<0,
. . x°
3. CnyuaitHas BenuunHa X naaHa GyHkuueil pacnpenenenus F(x):F(x)= i 0<x<2,

1L mpu x>2.

Haitti: mnotHocTs BepositHocTeii T (X) ; MmaTemarmueckoe oxunanme M (X) |
mucniepcuto D(X) ; cpemHee kBagpaTndeckoe oTkiIoHeHne o (X).

4. B suke 20 mapoB, U3 KOTOPBIX 8 KpacHbIX, 7 CHHUX U 5 3eieHbIX. Hayraa BeiOuparor 5 ma-
poB. HaiiTu BEpOSITHOCTB TOTO, UTO CPEeIH HUX | 3esIeHbli, 2 CHHUX U 2 KPACHBIX I1apa.

BUJIET Ne 14

1. Crenennblie psiapl. UHTEpBaAT U pagnyc CXOIUMOCTH.
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w

Cpenu 25 cTyIeHTOB I'PYIIIbI, B KOTOpo# 10 AeByIIeK, pa3pIrpbIBatOT 6 OUJIETOB Ha CTyJeHYE-
CKyI0 BecHy. Haiiute BeposSTHOCTB TOTO, YTO cpenu obagarenel OUIeToB OKaxyTcs 3 jie-
BYIIKH.

0, npu x<0,
Ciryuaiinas Benmanaa X 3axana yHKImel pactpeneinenns F (X):F(X)=3%, npu 0<x<1,
1L, mpu x>1
Haittu: mnotHocts BepostHocteii T (X) ; MaTemarmueckoe oxunanme M (X) |
nucniepcuto D(X) ; cpenHee KBaApaTUueCKoe OTKIOHEHUE G(X) .

© 10" - x"

Haiitu 0651acTh CXOAMMOCTH CTEMIEHHOTO psija Z \/_

BUWJIET Ne 15

I[OBepHTeJII)HI)IG HUHTCPBAJIBI 4JI1 OHCHKN MAaTEMAaTUUYCCKOI'0 O KUJAHUSA HOPMAJIbHOI'O pacipe-
ACIICHHUA.

HccenenoBaTth HA CXOOUMOCTD PSIBL:
2n

S (i 7T 1 1

1)) ——; 2 sin— | ; 3 1)
0, npu x<0,

Ciyuaiinas Bennunna X nana Qynkuueil pacnpenenenus F(x):F(X)= 4%, npu 0<x<1],

1, npu X>1.

Haittu: ninotHocts BepostHocTeit f (X) ; MaTemaruueckoe oxunanue M (X);

4.

=

mucnepeuto D(X) ; cpennee kBagpaTudeckoe oTkiIoHeHne o (X).

B simuke 15 uznenuit, u3 kotopbix 10 - kKauecTBEHHBIE U S - O CKPHITHIM AedekTom. Haymgaay
n3BJIeKaT 3 u3nenus. KakoBa BEpOATHOCTh TOTO, UTO 2 U3 HUX - KAYECTBEHHBIE U OJIHO U3-
nenue ¢ qeexTom?.

BUJIET Ne 16

['enepanbHas cpeliHss, BBIOOpOUHas CpelHssa. Y CTOWYMBOCTb BHIOOPOYHBIX CPETHUX.
HccenenoBars Ha CXOAUMOCTD PSJIBIL:

)Zarctgn _ )Zznn' 4)2(—1)””.

B xop3une 10 6enbix u 6 qepHHx IIapOB. Hayzlaqy M3BJIEKAIOT 5 mapoB. KakoBa BEpOSITHOCTh

TOTO, 4TO 3 U3 HUX - Oenble U 2 YepHbIe?
npu %<0,

0
Cnyuaifnas BennunHa X 3afaHa QyHKuuei pacnpenenenus F (X): F(x)= X, npu 0<x<],
L npu x>1

Haittu: nnotHoCTs BeposTHocTeit T (X) ; MaTematnueckoe osxunanue M (X);

nuctiepcuto D(X) ; cpenHee kBaapaTudeckoe oTkiIoHeHue o (X) .
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BUJIET Ne 17

1. Crarucrtuueckne OLEHKH: TOYEYHBIE M MHTEPBaIbHbIC. CMELIEHHBIE M HECMELICHHBIE OLICHKU
2. I/ICCHe;[OBaTL Ha CXOJIMMOCTD PSI/bI:
. n+1 1
, Z T
n

1)2 ;2 (arctg Jn?
S 430 Z =X

3. VmeroTcst ABE ypHBI: B TIEPBOM — 6 KENTHIX U 4 CHHUX IIIapa; BO BTOPOH — 8 KENTHIX U 2 CH-
HuX 1mapa. M3 Kaxmaoil ypHbI M3BJIEKAIOT 110 OAHOMY miapy. KakoBa BEpOsATHOCTh TOTO, YTO H3BJIC-
YEHHBIC [IaPhl  PA3HBIX [[BETOB?

4. Tlaprus snekrpudueckux jgammodek Ha 20% wusrorosseHa mnepBbiM 3aBogoM, Ha 40% - BTO-
peiM 1 Ha 40% - TpethuMm. Bpak cocraBisier cootBercrBenno 1%; 0,5% u 0,6% mnpoaykuuu
3THX 3aBOJIOB. HaliT BEpOATHOCTH TOTO, YTO HAyJdauy B3sATas U3 MAPTHH JAMIIOYKA OKaXKETCs
CTaHJIapPTHOM.

BUJIET Ne 18

1. Psanet Maknopena u Teitnopa.
2. WccnenoBaTh Ha CXOJAUMOCTD PSJIBI:

)2—3 )y —> s )Z )z( )n.
n=1(3n)! nl(n+1) , 12N — 1 n=1 2"

3. B xop3une 12 Genbix u 6 yepHbIX mapos. Haynauy usBnekarot 4 mapos. KakoBa BeposTHOCTh

TOTO, 4TO 3 U3 HUX - Oeble U | yepHbIH?

4. Vwueonuk uznan tupaxom 100000 sk3emmuisipoB. BeposiTHOCTB TOro, YTO y4eOHUK COPOILIIO-
poBaH HenpasuibHO, papHa 0,0001. HaiiTi BeposSTHOCTH TOTO, YTO THPAXK COACPKUT POBHO 5
OpaKOBaHHBIX KHUT.

BUJIET Ne 19

1. JlokanbHas u MHTErpajibHas TeopeMbl Myaspa - Jlannaca. Pacnipenenenue Ilyaccona.
2. I/ICCJ'IGI[OBaTB Ha CXOJUMOCTb PSIJIbL:

© n?+1 n(n+1) 2n-1 © no N
;6 ; ; -1 :
a)nzl ns ) Z 3" & Z (5 +1j F)El( ) on+1
3. Cnyuaiinas BeguunHa X JaHa (I)yHKLU/IeI/I pacnpeneiaeHus

0, npu x<0,
2

F(x):F(x)= ;6 npu 0<X<6,

1, npu X >6.

Haiiti: mnotHocTs BepositHocTeii T (X) ; MaTemarmueckoe oxunanue M (X) ; mucriepcHio
D(X) ; cpenHee kBagpaTndeckoe oTkiIoHeHHEe o (X).

4. B ayautopuu 6 roHouiei u 5 nesouek. Haynauy orobpans! 7 crynenToB. KakoBa BeposTHOCTh
TOTO, 9YTO OTOOpaHBI 4 IOHOIIH U 3 JEBYIIKN?

BUJIET Ne 20

1. JlokanpHas u MHTETpaIbHas Teopembl Jlamaca.
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2. HccnenoBaTh Ha CXOIUMOCTH PSIIBL:

NP AN (LI | Ny
a ; —— B ;T -1) - —.
n=14/2n+1 n=110" n=1\5n+1 n=1 n!

3. B xop3une 10 6enpix u 8 yepHbIx mapoB. Haynauy u3BnekaroT 5 mapoB. KakoBa BeposiTHOCTh
TOTO, 4TO 2 U3 HUX - Oelbie U 3 yepHbie?
4. Cnydaiinas BenuunHa X 3ajaHa pyHKIMEW pacrpeaeneHus:

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

Haiitu: mnotHocTs BepostHocTeii T (X) ; MmaTemarmueckoe oxunanue M (X) ; mucrepcHio
D(X) ; cpennee kBagpatndeckoe oTkIoHeHHEe o (X).

Kputepuu OueHKH (6 pamkax npomexicymounol ammecmayuu)

Pecnamenmom BPC kagedpul «Bvicuias u npuxkiaouas mamemamuray omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no S-0ainbHOU wKae.

Kpurepuii oueHkH oTBeTa HA IK3aMEHe:

— 5 0a/1710B MOJIYYaeT CTYAEHT, IPOJEMOHCTPUPOBABIIMM MOJTHOE BJIa/JI€HUE 3HAHUAMU B COOTBET-
CTBUU C TPEOOBAHHUSIMH YYCOHOW IMPOTpPaMMBbl, T.€. PCIIMBIIUIN BCe 3aMaHus 0€3 OMMOOK B JIOTHYE-
CKHX PacCYKIEHUSIX U B 000CHOBAHUU PEIICHHUS;

— 4 6aJj1a ojydaeT CTyACHT, KOTOPBIN MpU MOJTHOM BJIaJICHUH 3HAHUSIMH B COOTBETCTBUU C TPEOO-
BaHUSAMHU Y4€OHOU MpOrpamMMbl JOMYCTHII OTAEIbHbIC HECYIIECTBEHHBIC OMIMOKH THOO MPUBEACHHBIC
UM PEeIIeHUs] HEeIOCTaTOYHO OOOCHOBAHHBI;

— 3 0aJs1a Moay4yaeT CTYJEHT IPHU HEMOJIHOM M3JI0KEHUH MOJTYYEHHBIX 3HAHUM, TOMYCTUBIIUM MTPU
ATOM OT/IeIbHBIE CYIIECTBEHHBIE OLITHOKHY;

— 2 faJju1a monydaeT CTYIEHT Mpu OeCCHCTEMHOM HM3JIOKEHHWU MaTepuana, JOMYCKAIoUUH cylie-
CTBEHHBIE OIIMOKH, KOTOPBIE MOTYT IIPEMSATCTBOBATh YCBOCHUIO NalibHEWIIIEH yueOHO nHpOpMAaIIiH.
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