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ITACIIOPT

®OHJIA OLIEHOYHBIX CPEJICTB 10 YUYEBHO! JUCLIAIIJINHE

MATEMATHKA
Ne Koutponupyemsbie pas3aemnst Kox xouTpomupyemoit HanmenoBanue
poaupy p poJupy
n/n (TeMBbI) IUCIUTLITUHBI KOMIIETEHIIMH (MJTH €€ YacTH) OLICHOYHBIX CPEACTB
KomnokBuym
1. Jluneitnas anrebpa OIIK-1, OIIK-6. KontponbsHas pabora
DK3aMeH
DneMEeHTHI BEKTOPHOM Konnoxsiym
2. p OIIK-1, OIIK-6. KontponwsHas pabora
anreopsl
DK3aMeH
AHanuTHdecKas Konnoxsmym
3. OIIK-1, OIIK-6. Kontponwsuas pabora
reoMeTpUs
DK3aMeH
BEecHic B KomnokBuym
4, A . OIIK-1, OIIK-6. Kontponwsuas pabora
MaTeMaTHYECKUI aHaIn3
DK3aMeH
Huddepentnmansaoe KommoxkBuym
5. HCYHCTIeHNE (DyHKITHIA OIIK-1, OIIK-6. Kontponrsnas pabora
OJTHOM TIepeMEHHOM DK3aMeH
DYHKINHN HECKOIBKHUX Komnoksuym
6. YHI OIIK-1, OIIK-6. Kontponwsaas pabora
TIEPEMEHHBIX
DK3aMeH
OCHOBBI TUCKPETHOM
7. FIHCKD OIIK-1, OIIK-6. Komnokeuym
MareMaTuku. [ padsr
HuTerpanpaoe Komoxsrym
8. P OIIK-1, OIIK-6. KonTponsHas pabora
WCYHCTICHHE
DK3aMeH
Komnoksuym
nddepennmransHbIC
9. Jndepern OIIK-1, OIIK-6. KonTponsHas pabora
YpaBHEHUS
DK3aMeH
Komnoksuym
10. | Psmer OIIK-1, OIIK-6. KonTponsHas pabora
DK3aMeH
OCHOBBI TeOpUH
BEPOSITHOCTEN U Komnoxsuym
11. N OIIK-1, OIIK-6. Kontponrsnas padora
MaTeMaTH4eCKON
DK3aMeH
CTaTHCTHUKH
MNEPEYEHDb OIIEHOYHbBIX CPEJICTB
HaumenoBanue IIpencrasiienue
Ne Kparkas xapakrepucruka
OLICHOYHOI'0 OLICHOYHOI'0 CPEACTBA B
n/n OLICHOYHOI'0 CPeACTBA
cpeacrsa ponzge
CpencTBo KOHTPOJS YCBOSHHS y4eOHOro Marepuana Borpock!
1 |k TEeMBl, pasleNa WIA  pPas3lelioB  JTUCIUILTAHBL,
OJIIOKEUYM Mo TeMaM/paszfiesiaM
OpPTaHM30BaHHOE KaK ydeOHOe 3aHSATHE B BHJIE
co0eceloBaHUS MpeEnoAaBaTess ¢ 00yIarIUMUCS. AUCIIUIITHHBL
Cpencrtso MIPOBEPKH YMEHUU MPUMEHSTh
2 Konmponvnas NOJNy4eHHbIE  3HAHWSA  JIsS  pemieHus  3agad | KOMIUIEKT KOHTPOJIbHBIX
paboma OIPEIETICHHOrO TUIIA 110 TEME MIIM Pa3/iely y4eOHOl | 3alaHui TI0 BapuaHTaM
JUICITMTLITIHEI.




. . N Kommiekr
CpencTtBo TMPOBEPKU  3HAHWM, YMEHWM, BIIQJICHUM,

OKxzamen 9K3aMCHAIIMOHHBIX

MPHOOPETEHHBIX 00YYAIOIIMMCS B TEICHHE CEMECTPA.

OnJIETOB

NEPBBIA CEMECTP
BOITPOCHI JIJIS1 COBECEJIOBAHUS (TEKYIIIUI KOHTPOJIb)

Pa3nen: «/Iuneiinas anredpa, 3JieMeHTbI BEKTOPHOI'0 aHAJIN3a, AHAJUTHYECKAs TeOMeTPHsD)

1.

10.

11.

Omnpenenurenu 2-1o U 3-T0 MOPAAKOB. AnreOpandeckue JOMOTHEHUS U MHHOPBI.

[Tousitre 00 onpenenurene n-ro mopsaka. OCHOBHBIE — CBOMCTBA  ONpENCIIUTENCH;,  HX
[IPUMEHEHHE K BBIYMCICHUIO ONpEAETUTENIeH n-Iro opsIKa.

Cucremsl nuHelHbIX ypaBHeHH. [IpaBuno Kpamepa. OgHopoanas cucrema.

Martpuupl. JlelictBuss Hag marpunamu. OOpaTtHas marpuna. MaTpuuHbI croco0 penieHus
CUCTEM JIMHEHHBIX YPaBHEHUM.

Pemrenne cucrem JmHENHHBIX ypaBHEHUN MeToI0M ['aycca. MccnenoBanne cucreM JIMHEMHBIX
YPaBHEHUM.

JlexkapToBbI MPSMOYTOJbHBIE CHCTEMBbl KOOPJAMHAT Ha IUIOCKOCTH M B IPOCTPAHCTBE.
[TonspHas cucrtema KOOpIMHAT.

Bexropsl. JIunenHble onepanuy Haj BekTopaMu. JImHeNHO He3aBHCHMMBIE BEKTOpBI. basuc,
pasnoxkenue no Oasucy. [Ipoeknuu BekTOpa Ha ocu koopauHaT. KoopauHatel BekTopa.
JliviHa BEKTOpa U HaIpaBJISIOUINE KOCUHYCHI. Y CJIOBUS KOJUIMHEAPHOCTU BEKTOPOB.
CkasipHOE TPOU3BEJIEHNE BEKTOPOB M €r0 CBOMCTBA. YTOJ MEXJy BEKTOpamH. YCIOBUE
MEPIEeHIUKYIIPHOCTH BYX BEKTOPOB. MeXaHNUeCKHI CMBICI CKaJIsIPHOTO IIPOU3BEICHUSI.
BektopHoe u cMmemaHHOE MPOW3BEACHUS BEKTOPOB. OCHOBHBIE CBOMCTBA WM BBIYHCIICHUE
yepe3 onpenenurend. KoMImaHapHOCTE TpEX BEKTOPOB. ['€OMETpUYECKHE INPUIIOKCHUS
BEKTOPHOTO U CMEIIAHHOTO MPOU3BEICHUMN.

[Ipsmas Ha mockoctu. Pa3znuyHble BUABI YpaBHEHUN NMPSAMON HA TJIOCKOCTU. YTOJ MEXKIY
IPSMBIMA. YCJIOBHS TEPHEHAUKYISIPHOCTH M IApaJJICIIBHOCTH NpsAMbIX. PaccrosHue ot
TOYKH JI0 MPSIMOH.

KanoHMueckre ypaBHEHMsI KPHUBBIX BTOPOTO MOPSAJIKA: OKPYKHOCTH, BJUIMIICA, TUIEPOOIIbI,
mapadoJIbI.

YpaBHEHMsI IUIOCKOCTH M IPSAMON B IPOCTPAHCTBE. YTOJI MEXKIY NPAMBIMH. YTOJ MEXAY
IIPSIMOM U IUIOCKOCTBIO. TouKa nepecedeHus NpsMou U IJI0CKOCTH.

Pa3nen: «BBenenue B MaTeMaTHYeCKHH aHAJIHN3»

1.

2.

o

[Ipenen ¢pynkuuu B Touke. [Ipenen pynkunu Ha 6eckoHeyHOCTU. OJTHOCTOPOHHUE TIPEEIbI.
Orpanu4eHHOCTh PYHKIWHU, UMEIOIEeH mpeaer.

beckoneuHo Oomnbinas 1 OeckOHEUHO Mayiasg (PYHKUIMU U CBA3b MEXIy HUMHU. PaznmoxxeHue
GyHKIHMH, UMEIOIeH TIpe/iell, Ha MOCTOSIHHYIO M OECKOHEYHYIO MATYIO.

0 0
OcHOBHBIE T€OpPEMBI O Tpejenax. PackpblThue HeoIpeaeaeHHOCTEN l:a u | — | IlepBbiit
0

3aMeuaTeNIbHbIN Npeaed.

Yucnosele nocnenosarenpHocTu. lIpenen nocnenoarensHocTH. CylllecTBOBaHUE Ipenelia
MOHOTOHHOH OrpaHMYEHHOH nocieaoBaTesbHoCTH. Yncio e. HatypanbHble morapudmsi.
CpaBHeHHE OECKOHEYHO MajbIX. JKBHMBAJEHTHbIE OECKOHEUHO Malible. 3aMeHa OECKOHEYHO
MaJIbIX SKBUBAJIEHTHBIMU ITPH BBIUYMCIEHUH TIPEJIENOB.

HenpepbiBHOCTh QyHKIMM B Touke. TOUKM pa3phiBa (YHKIUHU M UX KIIacCU(DUKAIIHSL.
HenpepbiBHOCTE QyHKIIMM Ha oTpe3ke. CBONCTBa HEMpEpHIBHBIX Ha OTpe3ke (YHKIMM:
OTPaHUYEHHOCTH, CYIIECTBOBAHHE HAWOOJIBIIEI0 U HAUMEHBIIETO0 3HAYEHUH, CYIIeCTBOBaHHE
IIPOMEXYTOUHBIX 3HAYEHUI.




Kputepuu oueHku (6 pavkax mekywei ammecmayuu)

Pecnamenmom BPC kageopvr «Bvicwas u npuxiaduas mamemamuxa» npedycmompero 10
bannos 3a mekywyro ammecmayuro. Kpumepuu oyenku pazpabomansi, ucxoos u3 pazoeieHus
bannog: 5 6annoe 3a ocoeHue meopemudeckuUx 60NpPoOCco8 OUCYUNIUHbBL, 5 6ANN108 — 34 BbINOIHEHUE
OOMAUWHUX 3A0AHU.

KpuTeplm OICHKHU OTBETOB HA TECOPCTUHYECCKHUE BOIIPOCHI:

— 5 0amnoB BbICTaBJIsIeTCS CTYAEHTY, €CJIM OH M3JIOKWJI COAEp)KaHue Bompoca B oObeMme,
MPEIYCMOTPEHHOM TIPOTPaMMOW, TPU OSTOM H3JIOKUJI MaTepuan TPaMOTHBIM SI3BIKOM, TOYHO
UCTIONB3Ysl MaTEeMaTHYeCKyI0 TEPMHHOJIOTHI0O W CHMBOJIUKY, B ONPEIEICHHON JIOTHYECKOH
MOCIIEIOBATEIHLHOCTH;

— 4 6aju1a BBICTABJISIIOTCHA CTYAEHTY, €CJIM TPU JOCTATOYHO TMOJHOM M TPAMOTHOM OCBEIICHHUH
BOIIPOCa OH JIONYCTWJI HEOOJbIINE HETOYHOCTH, HE MCKAXKAIOIIME MATEMaTHYECKOTO COJEPKaHHS
OTBETA;

— 3 Oajuia BBICTABJSIIOTCH CTYAEHTY IIpU HEMOJIHOM pAacKpbBITUM COJEP)KaHUS BOIpoca
(conmep:kaHue BOIIPOCa U3JI0KEHO (PparMeHTapHO, HE BCET/Aa MOCIE0BATENBHO), HO TTOKa3aHo oO0Iee
MOHWMaHHUE BOTIPOCA; JOMYIICHBI OIMOKH ITPH UCIIOIb30BaHUN MaTEMAaTHIECKON TEPMHHOJIOTUH;

— 2 fajjia moJiy4yaeTr CTYAEeHT, MPOJIEMOHCTPUPOBABIINN OOPHIBOYHBIC 3HAHMS W JIOTYCTHBIIHNA
OIIMOKH B OTIPEICIICHUH TOHSITUN ¥ TTPH UCTIOIH30BAaHUN MaTEMATHIECKON TEPMHHOJIOTHH.

KOMILJIEKT 3ATAHUM JIJI1 KOHTPOJIbHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

IMEPBASA ATTECTALIUS
BWIET Nel
1. Haiitn npoussenenue marpun A*B, ecim: 4 :( 2 3) B= [5 ZJ
-5 —4)’ 6 -7)

3X, +5X, + 7% =1,
2. Pemutb cucreMy JIMHEHHBIX ypaBHEeHUM MeTo1IoM Kpamepa ninu [Maycca: X, — 3X, — 9%, =8

2% + 2%, —3X%; =1.
Haiiti KoHEl BEKTOpa G = {3;~1;2}, €CIIK €r0 Ha4ao B TO4Ke M (1; -1 2).

YHpocTuTh BeIpakeHue: (2& - 35)>< (ﬁ + 46)

5. Haiitu yron npu BepiinHe A B Tpeyronbauke ABC, ecnu:
A(0; 3; 1), B(1; 5; -6), C(-5; 2; 1).
BUJIET Ne2
1 3
1. Haiitu npowusBenenue matpun A*B, eciu: e 2 -10 a-l3 o
-4 3 5) 7 s 1)

2. Pemmts cucremy JnHeHBIX ypaBHeHU MeTooM Kpamepa nnu ["aycca:
2%, +5X, + 3%, =6,
X, —3X, —9%; =8,
2% + 4%, —3%;=09.
Haiitu nauano Bextopa b = {512, 6}, €cliu €ro KOHell B TOUKe A (2;17;8).
4. YmupocTuTte BhIpaKeHHE: (55+36)>< (25—5)
5. Haiitu miomans tpeyronsuuka ABC, ecu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUJIET Ne3
1. Haiitu npoussenenue matpuiy A*B, eciu:



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

2. Pemuth cuctemy IMHEHHBIX ypaBHeHUH MeTogoM Kpamepa nnm [Maycca:

X, + X, + X3 =6,
X, + %, — X3 =10,
33X + X, + 3%, =12.

3. Haiitn Havano BekTopa b = {5,10; - 2}, €CJIH €T0 KOHEIl B TOUKE A (2,7;8)-
4. VYmupocTuTe BhIpaXKEHUE: (5+ 6)2 + (5—6)2.
5. Haiitu yron npu Bepimte B tpeyronsuuka ABC, eciu: A(5; —3; 4), B(7; 0; 7), C(6; -3; —1)

BUJIET Ne4
1. Haiitu npousBenenue marpui A*B, ecnu:

=3 2)es 3)

2. Pemmth cucTeMy JIMHEHHBIX ypaBHEeHUH MeTooM Kpamepa wim ["aycca:

X+ 2%, +3X3 =5,
2% — Xy —Xg =1,
X, +3X, +4X; =6,

3. HaiiTi xOHel BEKTOpa G = {1,—1;3}, ECIM €ro Havano B Touke M (3;1;2).

4. YHupocTUTE BHIPAKCHHE: (25 + 35)>< (5 + 26)
5. Haiiti 066ém mupamuast ABCD, ecu:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BUJIET Ne 5
1. Haiitu npousBeaenue matpur A*B, eciu:
1 5 2 2 1 0
A=| 2 0 3,B=| 3 -1 -2
-3 11 4 5 3
2. PemuTh cucTeMy JTMHEWHBIX ypaBHEeHUM MeTonoM Kpamepa unu Iaycca:
2X — Xy + X3 =4,
3X, + 2%, + 2% =1,
X, — 2% + X5 =2.

Haiitu koHel BekTopa g = {5;—1;— 2}, €CJIM €ro Ha4ajo B Touke M (];—1; 3).
4. YrpocTuTe BhIpaKEHUE: (Zi - 3]) j+ (3i + E)- k
5. Haiitu miomans Tpeyroiasauka ABC, ecnu: A(8; 6; —-3), B(2; 2; -1), C(8; 7; -3).

BUJIET Ne6
1. Haiitu npoussenenue matpun A*B, eciu:
2 1
1 11
A=|3 3|, B= .
2 4 3
5 2

2. Pemmuts cuctemy nuHEHHBIX ypaBHeHUN MeTonoM Kpamepa min T"aycca:
3%, + 4%, —3X; =4,
2% — X, + X3 =2,
X + X, — 2% =0.

3. HaiiTn Hayano BEKTOpa b = {1;2;- 6}, €CJIM €r0 KOHEIL B TOUKE A (2;11;6).

4



4. Vnpocrute Beipaxenue: (a+b)xb+(3a—c)xc

5. Haiitu 006éM mupamuast ABCD, eciu: A(-5; 0; 0), B(-1; —1; —1), C(0; 0; 4), D(-3; -3; 7).

BUJIET Ne7
1. Haiitu npowussenenue matpuny A*B, eciu:
1 -3
-5 1
A=(2 2 |,B= :
0 4
3 1

2. Pemmuth cucTemy JIMHEHHBIX ypaBHeHUH MeTogoM Kpamepa wnm ["aycca:
X+ 2X, + X3 =8,
2% — X + X3 =3,
2%, 43X, — X3 =5.
3. HaiiTu xOHeI BEKTOpA G = {4;1;— 2}, €CIM €ro Havayo B Touke M (L1 -2).
4. YupocTuTe BhIpaKEHHE: (25+6)>< (6 - 25)
5. Haiitu miomans Tpeyronsuuka ABC, ecnu: A(6; 9; —13), B(9; 10; -11), C(3; 5; —7)

BUJIET Ne 8
1. Haiitu npousBeaenue matpur A*B, ecu:

3 8 6 3 -1 3
A= , B= .
-1 0 1 2 45
2. Pemmts cuctemy nuHEHHBIX ypaBHeHHH MeTonoM Kpamepa wmmu ["aycca:
2% — 4%, + 3%, =1,
X, — 2%, +4X; =3,
3X, — X, + 5% =2.
3. Haiitu Hauaso BEKTOpa b = {5;3,~ 6}, ECJIU €10 KOHEIL B TOUKE A (2;4;8).

4. YmpocTuTe BhIpaXEHHUE: (55 - E)x (36 + 5)
5. Haiitu miommans Tpeyronbunka ABC, ecnu: A(4; 3; -2), B(5; 5; -6), C(7; 2; -6)

BUJIET Ne9
1. Haiitn npousBeneHue matpui; A*B, ecnu:
-2 11 2 3
A= 0 2 0[,B=|4 -1|.
3 -1 2 0 5
2. Pemmwmth cucremy JMHEHHBIX ypaBHeHUN MeToioM Kpamepa wiu [aycca:
{2)(1 + X, + 3x3 =
X+ X+ X =
2% —3X, + x3 =
3. HaiiTu KoHel| BEKTOpA g = {-5;1;2}, €CIIH ero Ha4ayo B Touke M(-1-1;2).
4. VYmpocTture BbIpOKEHHE: 2I(J X k)+ 3]( i x k)+3k( i x J)
5. Haiitu miomans Tpeyroiasauka ABC, ecn:A(3; 3; 3), B(6; 3; —3), C(5; -3; 0).
BUJIET Ne10
1. Haiitu npousBeneHue matpun A*B, eciu:
5 4 2 -3
A=|1 -2 0|,B=| 4|
3 -5 7 5

2. Pemmuts cuctemy nuHEHBIX ypaBHeHUN MeTogoM Kpamepa unu [aycca:



j

o &

3%, — 4%, + 3%, =1,
X —3X, +2X; =0,

2X, +6X, + 2%, =3.
Haiitu Hauano BeKTopa b ={2;12;-1}, €CJIM €0 KOHEI[ B TOYKE A (2; 4;8).
YIIpocTuTe BeIpaKeHUE: (25 + B)X (5 — 55)
Haiitu 006éM mupamuast ABCD,eciu: A(8; 4; -5), B(8; 7; —3), C(8; 6; -3), D(3; 3; 1).

BUJIET Nel11

Haiitu npowusBenenue marpun A*B, eciu:

( 2 3} (5 Zj
A= ,B= .
-5 -4 6 -7
Pemnth cucremy nuHeiHbIX ypaBHeHU MeTonoM Kpamepa unu [Maycca:
3% +9X%, + X =1,
X, —3X, —9X%; =8,
2% + 2X, —3X%; =1.
HaiiTi koHel BeKTOpa G = {3;—1;2}, ecim ero Hayano B Touke M(1—1;2).
YHpocTuTh BeIpakeHuUe: (2& - 35)>< (ﬁ + 46)
Haiitn yron npu Bepmmne A B TpeyrosibHuke ABC, ecnu:
A(0; 3; -1), B(1; 5; -6), C(-5; 2; 1).

BUJIET Ne12
Haiitu mpowusBenenue marpunr A*B, ecnu:
1 3
2 -10
A= ,B={3 -2|.
-4 3 5
2 1

Pemnth cucremy nuHeiHbIX ypaBHeHUM MeTo10M Kpamepa unu [Maycca:
2%, +5X, + 3%, =6,
X, —3X, —9%; =8,
2% +4X, —3%;=9.

3. Haiitu Hayaso BekTOpa b = {5,12;— 6}, eciu ero KoHell B Touke 4(2;17;8).

4. YnpocTuTe BhIpaKEHUE: (55. + 36)>< (25 - 5)

Haiitu momans tpeyronsuuka ABC, ecmu: A(7; 2; —6), B(2; 4; —3), C(5; 2; —-4).
BUJIET Ne13
Haiitu mpomsBenenue marpun A*B, ecnu:
3 -2 0 -5
A=|1 6 -1|,B| 3|
2 4 2 7

Pemuts cucreMy nuHelHbIX ypaBHeHn MeToioM Kpamepa nunu T"aycca:
X, + X, + X5 =6,
X + %, — X3 =10,
3% + X, + 3%, =12.
Haiitn Havyano BeKTOpa b = {5,10;- 2}, €CJIM €r0 KOHEL B TOUKE A (2;7;8).

4. YmupocTuTte BhIpaKeHHE: (5 + 6)2 + (5 —5)2.

5. Haiitu yron npu Bepimne B tpeyronbauka ABC, ecim: A(5; -3; 4), B(7; 0; 7), C(6; -3; —1)

BUJIET Ne 14

1. Haiitu npoussenenue matpuiy A*B, eciu:



=[5 J)ls )

. Pemmmts cucremy nuHelHbIX ypaBHeHUN MeToioM Kpamepa wnu ["aycca:

2% —Xo =X =1,

X+ 2%, +3X3 =5,
X, +3X, +4X; =6,

. Haiitu xonen BexTopa g = {1;-1;3}, €Ci ero Hayano B Touke M(3;1,2).

4. YIpoCTUTE BHIPAKECHHE: (25 + 35)>< (5 + 26)

. Haiiti 006ém mupamunst ABCD, ecu:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BUWJIET Ne15
. Haiitu npoussenenue marpun A*B, eciu:
1 5 2 2 1 0
A= 2 0 3|,B=| 3 -1 -2
-3 11 4 5 -3
. PemmTs cucremy nuHeHbIX ypaBHeHUH MeTosi0oM Kpamepa nnu Taycca:
2X — Xy + X3 =4,
3X, + 2%, + 2% =1,
X, — 2%y + X5 =2.

Haiitn KoHeI| BeKTOpa g = {5;—1;— 2}, ECIM €ro Havano B Touke M (1;-1;3).
. VIpocTute BhIpaKeHHUE! (Zi - 3]) j+ (3i + E)- k
5. Haiitu mommans tpeyronsanka ABC, ecnu: A(8; 6; —3), B(2; 2; -1), C(8; 7; -3).

BUJIET Nel6
. Hawitn npouseenenue matpur A*B, eciu:
2 1
1 -1 1
A=|3 3|, B= .
2 4 3
5 2

. PemmTh cucremy nuHeHbIX ypaBHeHUH MeTo10M Kpamepa unu T'aycca:

3%, +4X, —3X; =4,
2% — X, + X3 =2,
X + X, — 2% =0.

Haiiti Hauano BEeKTOpa b = {1;2; - 6}, €CIIM €r0 KOHEN B TOUKE A (2,11;6).

4. VYHupocTUTE BHIPAKEHHE: (5 + B)XB + (35 —E)x C.

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

BUJIET Ne17
. Haiitn npouseenenue matpur A*B, eciu:
1 -3
51
A=|2 2 |,B= .
0O 4
3 1

. Pemmnts cuctemy nmHelHbIX ypaBHeHUI MeTogoM Kpamepa nnu ["aycca:

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

3. HaiiTi KOHell BEKTOpa G = {4;1;— 2}, €CIM ero Hayano B Touke M (L1 -2).

4. YupocTute BhIpaKeHHE: (25 + B)X (6 - 25)



Haiitu momanp tpeyroasuuka ABC, ecmu: A(6; 9; —13), B(9; 10; —-11), C(3; 5; -7)
BUJIET Ne18
. Haiitu mpoussenenue marpun A*B, ecnu:

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

. Pemnts cucremy nuHelHbIX ypaBHeHUNM MeTo10M Kpamepa wnu ["aycca:

2% —4X, +3%; =1,

X, — 2%, +4X; =3,

3X, — X, + 5% = 2.

. Haiiti Ha9aso BEKTOpa b = {5;3; - 6}, €CIIU €r0 KOHEI[ B TOUKE A (2;4;8).

. YrpocTure BbIpaKeHHE: (55 - E)x (36 + 5)

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

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

. PemmmTh cucremy nuHeHbIX ypaBHeHUN MeTo1oM Kpamepa unu T"aycca:

2% + X, + 3%, =3,
X+ X, + X5 =4,
2% — 3%, + X =1.
. HaiiTn kxoHeI BeKTOpa g = {-5;1;2}, €Cciu ero Ha4ajo B Touke M(-1;-1;2).

4. Ynpocrute pbipaenue: 2i(jxk }+3](i xk )+ 3k(ix j)
5. Haittu miomans tpeyronsuuka ABC, ecnu:A(3; 3; 3), B(6; 3; —-3), C(5; -3; 0).

BUJIET Ne20
. Haiitn npouseenenue matpur A*B, ecru:
5 4 2 -3
A=|1 =2 0,B=| 4|
3 -5 7 5

. PemuTh cucremy auHeHBIX ypaBHeHU MeTo1IoM Kpamepa wnu ["aycca:

3%, — 4%, + 3%, =1,
X, —3X%, + 2%, =0,
2%, +6X, + 2%; =3.

3. Haiiti Hauao BeKTOpa b ={2;12; -1}, €CIIM €0 KOHEI[ B TOUKE A (2; 4;8).

4. YrpocTuTe BhIpaKEHUE: (25 + E)X (5 - 55)

. Haiitn 06ném mupamuast ABCD,ecu: A(8; 4; -5), B(8; 7; -3), C(8; 6; —-3), D(3; 3; 1).

BTOPASA ATTECTAIIUA
BUWJIET 1
. Manbl Touku 4, B u C. HaiiTu: a) obuiee ypaBHeHHe NpsAMOi AB; 6) ypaBHeHHE NPSIMOii,

npoxosuieil yepe3 Touky C nmapajuienbHo npsmMoit AB; 6) ypaBHEHHE NPsSMOM, TpoXoadieil yepes
TouKy C NepneHuKYISPHO NpsiMOi A8
A(-1;3), B(2; 5), C(5; 1).

. IIpuBecTy kK KAHOHMYECKOMY BHly YPABHEHHE KPUBOM U MIOCTPOUTH €€:

5x% +9y? —30x +18y +9=0.



CocTaBuTh ypaBHEHHE IIJIOCKOCTH, POXOAAIIEHN Uepe3 TPH 3aaHHBIE TOUKU
M,(-2;0; -1), M, (L, —-2; 3), M,(4,-1 2;).
Haiitu nipenensi:

D) i X2 16) i F A g lim 192X ) iy
XLZZX +5x+2 !m5x4+9x2—7 x>0 7X X—>0

x—8\". . Jx—-1-1
;€) lim X2 ————.
X—2

X—9

X—2

BUJIET 2
CocTaBuTh ypaBHEHHE MPSIMON, IPOXOAIIEH Yepe3 TOUKY MepEeCceUeHUs MPSIMBIX:

x+2y+3=0, 2x+3y +4=0 u napawienasHoii npsimoit 5x +8y =0.
Haiitn koopAMHATBI IEHTPa U pauyC OKPYKHOCTH U ITIOCTPOUTH €€:

x4+ y? +6y-7=0

CocTaBUTh ypaBHEHHE IIJIOCKOCTH, IIPOXOIAIIEH Yepe3 TPU 3aJaHHbIE TOUKU

M, (4,1-1), M, (0;,-2; 1) M,(-3 1 0).
Haiiu peziensr: @) |im —4x+3, :0)lim 2 +4x+3 ,B) im Y11 =X =2 1) |im sin4x.

Xos3 x2—9 Yoo M3 rox—12 =7 7 —X x>0 tg2Xx
H)Iim(x+8] :
x>0\ X+ 7
BUJIET 3

1. Tansl Touku 4, B u C. Haiitu: @) oOmiee ypaBHeHHE IpsiMoi AB;

0) ypaBHEHHE TIPSAMOH, Mpoxo asiieit yepe3 Touky C mapauiesnbHo npsmoit AB

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

2. IlpuBecTy K KAHOHUYECKOMY BHU1Y YpaBHEHHE KPUBON U MOCTPOUTH €€:
16x* —9y* —64x —18y +199 = 0.

CocTaBuTh YpaBHEHHE MIOCKOCTH, MMPOXOAAIIEH uepe3 TP 3aJaHHbIE TOUKU

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

Haiitn npenenst: a) fjm X = 2X =8 ¢) fim 4X° +5x=3
X—4 X -16 X*)OO3X +9x—12

B) lim $1N 6% _1J e) lim YX*+1 =2,

. . X
m ;T) Ilm(
x—>0 3X x>\ X + 3
BUJIET 4

COCTaBUTh YpaBHEHHE NIPAMOii, IPOXOAIIE depe3 NaHHYIO TOUKY, HepHeHIUKYIIpHO JaHHO
npsimMoit: N(-2,-3), 2x—y +3=0.

HaiiTi KoopAMHATHI LIEHTPA U Painyc OKPYKHOCTU U TIOCTPOUTH €€:

x—3 X—3

x?+y?—8x+6y=0.
CocTaBUTH YpPaBHCHUC IINIOCKOCTH, npoxozulmeﬁ Yepe3 TpU 3aJaHHBIC TOUKHU
M,(-2;0; -1), M, (L, —-2; 3), M;(4,-1 2;)

—3x+2 . AXC 4K — X+1
Haiitu npenensl: a —,6 _— lim ;
e ”!_I’D x—6 )IXI_':D 3x° +9x° +3 )x_>oo(x_7j
sindx  x+7- Jx+7-3

r)lim ; ) lim

x—0 tQZX xX—2 X _4

BUJIET 5



Hanel Toukn 4, B u C. Haiitu: a) oOmee ypaBHeHHE NpsiMOil AB; 6) ypaBHEHHE NPSIMOIi,
poxo el uepes Touky C napaiesibHO IpsMOi AB; ¢) ypaBHEHHE NIPSIMOM, TPOXOASIIEH uepes
touky C neprnenaukyispro npsmoid AB.  A(5; 10), B(3; 9), C(-11; 4).
IIpuBecT K KAHOHUYECKOMY BUlY YPABHEHUE KPUBOM U IIOCTPOUTH €€:

-4y —-6x+29=0
CocTaBuTh YpaBHEHHE IIJIOCKOCTH, MPOXOAAIIEH Uepe3 TpH 3aJaHHbIE TOUKU
M,(—4;2; 1), M, (-1 0; —3), M;(2;1; - 2).

2x
2x -1
Haiitu TIPEIeIIbL: a)llmw )I' ML )Im( j ;

rop X—x-—2 o 3+ OX x>\ 2X + 3
10x . +/15—-x-3
)hm -)hm-—j;———<
x=>08in 5x’ 7/ x»6 x°—-36
BUJIET 6

Hanbl Touku 4, B u C. Haiftu: a) oOuiee ypaBHeHue npsiMmoil AB; 0) ypaBHEHHE MpPSMOIi,
npoxosiieit uepes Touky C napaiesbHO IpsMoit AB; ¢) ypaBHEHHE NPSIMOM, MPOXOAsILIeH uepes
104Ky C NEepHeHIUKYISIPHO NpIMOK AB.

A(-2;-T7), B(3;0), C (2; 2).
[IpuBecTH K KAHOHUYECKOMY BUY YpaBHEHUE KPUBOU U MOCTPOUTH €€:

16x? —9y® —64x —54y —161=0
CocTaBUTh YpaBHEHUE MIIOCKOCTH, IPOXOAAIIEH Yepe3 TP 3aJaHHbIE TOUKHU
M, (51 0), M,(0; 4, —3), M, (L 4; -1).

I X% —3x+2 i 4x° +4x° —x . X+1
Haiitu ipenensr: a) L1 P wea—— 0) M S oxz+3° B)X_m 7
. Sin4x NX+T7 -3
r)lim :m) lim — .
xaotgz xX—2 X —4

BMJIET 7
CocraBuTh 00111€€ ypaBHEHHE MPSMOI, MPOXOIA-1IeH uepe3 ABe TOUKHU U MPUBECTHU €ro K BUIY C

yrioBeM Ko3burmentoM: 4(-2;—3) 1 B(-5;4)

[IpuBeCTH K KAHOHUYECKOMY BUJy YPaBHEHHE DJUIUIICA U IIOCTPOUTD €I0:
4x* +9y”? +32x 54y +109=0.

CocTaBUTh ypaBHEHHE ILIOCKOCTH, HPOXOAALIEN Yepe3 TP 3aJaHHBIE TOUKH

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

2x
i 3x+2
X2 +7x—-8 )i BX A3 lim ;

Haiitu npenensr: a) lim

or X2 —2x+1" lﬂg3ﬂ+8xﬁ42x’ x—>o\ 3x —1
sin 6X /
r)lim ; €) lim 2,
x—0 tg 2X 5 —25

BUJIET 8
CocTraBuTh YpaBHCHHC HpﬂMOﬁ, HpOXOI[HH.ICfI qgCepe3 TOUKY MEPCCCUCHUS MTPAMBIX:

x+2y+3=0, 2x+3y +4=0 ¥ napauienbHo# npsamon 3x-5y=0.

IIpuBecTH K KAHOHUYECKOMY BUJ] aBHCHUE TUIEePOO0JIbI U IIOCTPOUTH €€: xz —? —4y=0.
Y y

10



CocraBuUTh ypaBHEHHUE MIJIOCKOCTH, MPOXOISAIIEH Yepe3 TP 3aJaHHbIE TOUKU
M,(-2;0;, -1), M, (L -2; 3), M,(4,-1, 2;).

X 2x-3, gy i SK TS, YIXL—4
X

. Haiitu nipenensl: a) |; )
pen )im D5 %2 _16

> m
3 X> +5x+6 vom X° +8X* —2x

3 2x
1+—j . lim 10x
( x—2 ’H)HOSinSX'

BUJIET 9
. Janbl Touku 4, B u C. Haiitu: a) oOuiee ypaBHeHue npsimMoi AB; 6) ypaBHEHHE NPSMOH,

ry M

X—>0

npoxopiieit uepes Touky C napamienbHoO NpsiMoi AB; ) ypaBHEHHE NPSAMOM, MPOXOIAILIEH uepes
TouKy C NepneHIuKyIsIpHO NpsIMON AB.
A(1;-1), BG3; -2), C(9; 7).

. IIpuBecTH kK KAHOHMYECKOMY BHJly YPAaBHEHHE KPUBOM U IIOCTPOUTH €€:

2
4x" +36y% +72y—16x—-92=0
CocTaBUTh ypaBHEHHUE IIJIOCKOCTH, MPOXOIALIEN Yepe3 TP 3aJaHHBIE TOUKH

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

. . 2x2-9x+10 . 8X —9x° +x°
. Hatit; mpenensr: a AR N ¢ B
penenst: Dlim =g O IM 575,
im x® -1 im X+7\7 im sin 7x
B) -1 . /x+3-2 ,r)x_m X ) x—>0 By
BUJIET 10

CocraBuTh 00111€E YpaBHEHHE MPSMOM, IPOXOIAIIEH Yepe3 ABE TOUKH, TPUBECTH €ro K BUIY
YpPaBHEHUS B OTPE3KaX: A(3; — 3) " B(— 2; 4).

. IlpuBecTn Kk KAHOHMYECKOMY BHly YpaBHEHHE KPUBOU U OCTPOUTH €€:

5x% +9y? —30x +18y +9=0.
CocTaBUTH YPaBHCHUE IINIOCKOCTH, HpOXO,Z[}IH_[eﬁ 4epe3 TpHU 3aJaHHBIC TOUYKHU

x> —x—30 6) [ 8x° +4x° -3
IM g e —12
1x 7 3x+4-4
B - ;o lim{1——1 ;e) M ———.
x>0 8IN 6X° 7 x> X x4 x° —16
BUJIET 11
. HManbl Touku 4, B u C. HaiiTu: a) obuiee ypaBHeHHe NpsMOi AB; 6) ypaBHEHHE NPSIMOii,
npoxosiieil yepe3 Touky C napajuiensHo IpsMoit AB; 6) ypaBHEHHE NPSAMOM, TPOXO Al yepes
TouKy C NepneHIuKyIspHO NpsiMon 4B
A(-1;3), B(2; 5), C(5; 1).

BLIqHCHHTB Hpeﬂeﬂbl: a) i T2 o ~—
lim =5 775

. IIpuBecTn K KAHOHMYECKOMY BHly YPABHEHHE KPUBOM U MIOCTPOUTH €€:

5x% +9y? —30x +18y +9=0.
CocTaBuUTh YPaBHCHUC TTINIIOCKOCTH, HpOXO,Z[}II.LICfI Yepe3 TpH 3aJaHHBIC TOUKHU
M,(-2;0; -1), M, (L —-2; 3), M,(4,-1 2;).

11



X% 43X + 2 . 3 +AC +x

I _—

. Haiitu npenensi: a) x->-2 2x* +5x+2; 0) lem Bx* +9x* 7 ;

. tg5x

m = x—8) . Jx-1-1

x-9) ' '
BUJIET 12

CocTaBuTh ypaBHEHUE MPSIMON, IPOXOAIIEH Yepe3 TOUKY MePEeCceUeHUs MPSIMBIX:

x+2y+3=0, 2x+3y +4=0 u napawienasHoii npsimoit 5x +8y =0.

6) *? X ;2) lim

X—»00

. HaliTu koopIMHATHI IEHTPA U PAANYC OKPYKHOCTH U IIOCTPOUTH €€:
x2+y?+6y—-7=0
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, POXOAAIIEH Uepe3 TP 3aJaHHbIE TOUKU

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

N 2_ . 2 +4x+3 o V11-Xx -2
. Haiitn npeztener: a) [im X —4X+3.5 X _p) lim
’ ) IELTJ X =9 )lem 3 +9x —12 x>7 T —X

_sindx .. (x+8Y)
r) lim 5 ; m) lim (—j

BUJIET 13
. Janbl Touku 4, B u C. Haiitu: a) oOuiee ypaBHeHue npsMon AB;

0) ypaBHEHHE TIPSAMOH, poxoasiei yepe3 Touky C mapauienbHo npsmoit AB
A(8; -10), B(4; —4), C(0; 7).
. IlpuBecTn Kk KAHOHMYECKOMY BHly YPaBHEHHE KPUBOM U MOCTPOUTH €€:
16x* —9y* —64x —18y +199 = 0.
3. CocTaBuTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 TpH 3aJaHHbIE TOUKU

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

2 2
4, Haiitn npezenst: a) lim w; 6) lim 4);"'—5)(_3 .
x>4 X" -16 x>0 3X° +9x —12
_sinbx . (x=1Y) . Jx+1-2
B) lim Dlim| == | ;e) lim—>—=,
x—0 X + 3 X—3 X — 3
BWJIET 14

CocTaBuTh YpaBHEHUE MPSIMOM, TPOXOAIICH Yepe3 JaHHYIO TOUKY, IePIEeHIUKYIIPHO TaHHOM

npsimoit: N(-2,-3), 2x—y +3=0.

3X X0

. HaliTu koopIMHATHI LIEHTPA U PAANYC OKPYKHOCTH U IOCTPOUTH €€:
x?+y?—8x+6y=0.
CocTaBUTh ypaBHEHHUE MJIOCKOCTH, MPOXOIALIEH Yepe3 TP 3aJaHHbIE TOUKH
M,(-2;0; -1), M, (L, —2; 3), M;(4,-1 2;)
. Haiitu nipenensi:

lim X* —3x+2 4X° +4x% —x
a) X2 2X? —x—6;6)|xlm 3x3+9x2+3,B)"m(X+1

X—7

;T) lim :
x>0 1g 2X

X—>0

Jx sin4x

. AX+7 -3
|Im27
H) X—>2 X< —4
BUJIET 15

12



Hanel Toukn 4, B u C. Haiitu: a) oOmee ypaBHeHHE NpsiMOil AB; 6) ypaBHEHHE NPSIMOIi,
poxo el uepes Touky C napajiesibHO IpsMoi AB; ¢) ypaBHEHHE NPSIMOM, TPOXOASLIEH uepes
TouKy C nepneHuKyIsIpHO NpsiMoi AB.
A(5; 10), B(3;9), C(-11; 4).

[IpuBecTH K KAHOHUYECKOMY BUJY YpaBHEHUE KPUBOU U OCTPOUTH €€:

-4y —-6x+29=0
CocTaBuTh YpaBHEHHE IIJIOCKOCTH, MPOXOASIIEH Yepe3 TpU 3aJJaHHbIE TOUKU
M,(—4;2; 1), M, (-1 0; —-3), M;(2;1; - 2).

2x* +x-10 .8 —9xt+1
Haiitu npenensl: a —,6 o2 — 94 T - p),. 2x —1
P )lem XX —x—2 )IXIED 3x% + 9x )'X'E?O(ZXJrg)
r) lim — ;e) lim ViS=x =3
x—0 sIn 5x x—6 —36
BWJIET 16

Hanbl Toukun 4, B u C. Haiitu: a) oOuiee ypaBHeHue npsiMmoil AB; 6) ypaBHEHHE HPIMOIA,
npoxosiieit uepes Touky C napaiesbHO NpsMoit AB; ¢) ypaBHEHHE NPSIMOi, TPOXOAsIIEeH uepes
104Ky C NEepHeHIUKYISIPHO NpAMOK AB.
A(-2;-T7), B(3;0), C (2; 2).

[IpuBecT kK KAHOHUYECKOMY BUJy YpaBHEHUE KPUBOU U MOCTPOUTH €€:

16x% —9y? —64x —54y —161=0
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, MPOXOAAIIEHN Yepe3 TPH 3aJaHHBIE TOUKU
M, (51 0), M,(0; 4, —3), M, (L 4; -1).

X+1
Haiitn npeznenst: a) [jm X -3x+2, :0)lim w )Ilm( j
o2 2X2—x—6 IM S o 3 el X7

. Sin4x . AX+7-3

nlim s lim ———.

x>0 g 2X =2 X —4
BWIET 17
CocraBuTh 00I11I€E YpaBHEHHE MIPSAMOH, IPOXOI-1IIeH Yepe3 ABE TOUKU U IMTPUBECTH €ro K BUAY C

yrioBeM ko3 urmentoM: A(-2;—3) 1 B(-5;4)

[IpUBECTH K KAHOHUYECKOMY BUIly YPABHEHHE DIUIUIICA U IOCTPOUTH ETO:
4x* +9y? +32x 54y +109=0.

COCTaBUTH YPaBHEHHE TLIOCKOCTH, TIPOXOISANIEH Yepe3 TPH 3a1aHHbBIE TOUKH

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

X +7x-8 . 5" +4x*+3 B Iim(

Haiitu npenensr: a) — 0) :
I!m x?—2x+1 IX'D;' 3x* +8x% —12x X

sin 6x fo—x—
r) lim ) lim M
-0 tg2x 9 X X225

3x+2)2"_
3x-1)

BUJIET 18
CocTraBuTh YpaBHCHHUC HpHMOﬁ, HpOXOJI}IIJ.[CfI 4Cpe3 TOUYKY HNEPCCCUCHUA TPAMBIX:

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

[IpMBECTH K KAHOHHYECKOMY BUJy YPaBHEHHE TMIIEPOOJIBI M HOCTPOUTH eé: x° —y° —4y =0.

13



3. CocTaBUTh ypaBHEHHUE IIOCKOCTH, TPOXOAAIICH Yepe3 TPH 3aJaHHbIC TOUKU
M,(-2;0; -1), M, (L —-2; 3), M,(4,-1 2;).

5x° +7x°+5 V3X+1—4

4. Haiitu npesiensr: a) | X +2x-3, ;0 lim—=————=; ) Il I :
Ixmx +5x+6 IXI_IL]X +8x* —2x x2-16
2x
3
X—>0 x—2 x—0 5in 5)(
BWJIET 19

1. [Jansl Touxu 4, B u C. Haiitu: a) ol1iee ypaBHeHUE psMOi AB; 6) ypaBHEHUE MPSIMOH,
npoxosiieit yepe3 Touky C nmapamiensHo npsimond AB. .A(1; -1), B(3; -2), C(9; 7).
2. IlpuBecTn K KAHOHUYECKOMY By YpaBHEHHE KPUBOW U TIOCTPOUTH €€:
2
4% +36y% +72y—-16x—-92=0
3. CocraBuTh ypaBHEHHUE MJIOCKOCTH, IPOXOIIIIEH Yepe3 TPH 3aJaHHbIE TOUKU

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

2x2 —9x+10 . 8x" —9x° 4+ x?
4. Haiitu npeaensl: a - 0 _—
P >l5£9 s oM™= o
X
im——— lim XL? jim SN/
B) x—1 /X+ 2 )X—>00 ! e) x>0 By
BUJIET 20

1. CocraButh 0011I€€ YpaBHEHUE TIPSIMOH, MPOXOAIICH Yepe3 IBE TOUKH, TPUBECTH €r0 K BHIY
ypaBHeHHs B oTpe3kax: 4(3,—3) u B(-2;4).
2. llpuBecTu K KAHOHMYECKOMY BHly YpaBHEHHE KPUBOM U MOCTPOUTH €€:
5x% +9y? —30x +18y +9=0.
3. CocrtaBuTb ypaBHEHHUE TUIOCKOCTH, MIPOXOSIICH Yepe3 TPU 3a/laHHbIe TOUKH

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

4. Beruucauth npenenst: a) || X —x-30. 6) | 8x° +4x> -3
| ’ . erE xX*+125 )!ED 5x* +8x% —12x
i - " NExra-4
x-0 §in 6X X m T x2_16

KpuTepuu oleHKH NHCbMEHHO# KOHTPOJIbHOH PadoThl (6 pamkax pybedcHoi ammecmayuu)

Peznamenmom BPC kagedpel «Bvicuwiaa u npuxnaonas mamemamuxay npeoycmompeno 25
bannos 3a @vinonHenue pybeX’CcHOU KoHmpoavHou pabomul. Kaoswcooe 3adanue, 6xodsaujee 6
KOHMPONbHYI0, OYEHUBAEMC NpPenooasamenem OnpeoeieHHbIM Koauuecmeom 0annos. Mmoeoswii
Oan 3a KOHMPONLHYI0 paOOMY NOLYYAEMCS CYMMUPOSanuem Oauios 3a ece 3a0anusl.

Kpurepuii onieHKH 0HOTO0 3aJaHUS:

- 06yqalom1/1171c;1 MMpaBHUJIIbHO pPCIOWII 3aJa4vy,; nopu 9TOM JIOTUYHO, IIOCICAOBATCIBHO U
APTYMCHTHUPOBAHHO U3JIOKHUII PCIICHUC 3a/1a4Y — MAKCUMAJIbHOC KOJIMYCCTBO 63.J'IJ'IOB;
- O6yanOHlHﬁCﬂ B OCHOBHOM IIPaBHUJIbHO PCHIWII 3aaady, AOIIYCTUB IIPpHU 3TOM HC3HAYUTCIIBHBIC
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HETOYHOCTU M morpemHoctu — 80% OT MaKCUMaJIbHOTO KOJIMYECTBA OaJLIOB;

— oOyuaromuiicss He MOJIHOCTBIO pelIii 3aaa4yy, Ho He MeHee 50%, JOoMmyCcTUB Mpu 3TOM HE Oojee
oHO# Tpy0o# ommoOku — 60% 0T MaKCHMAIILHOTO KOJIMYECTBA OAIJIOB;

— oOyuaromuiicss TpUBEN HEMOJHOE pelieHrue 3amadu (crerneHb moaHoTel — oT 30% mo 50%),
JOTIYCTHUB TPU STOM 3HAYUTENbHBIE HeoUeThl — 40% OT MaKCMMalbHOTO KOJMYECTBA OAJIIOB;

— oOyuaromuiicst mpuBen He Oonee 30% pemeHus 3aa4u, JOMYCTHB IPU ATOM TPpyOble OMIMOKU U
HegodeThl — 20% 0T MaKCUMAaJIbHOI'O KOJIMYEeCTBA OAIIOB;

— o0yJaronuiicss He MPHUCTYIII K perieHuto 3aaaun — () 6ayioB.

IK3AMEHALIMOHHBIE BWJIETHI

Buier Ne 1

1. OnpenenuTenu U UX CBOMCTBA.

2. VMHOKHTb MAaTpPHILy HA MATPUILY: (_ 1 4j . [2 =S 4)
-21)1 -1-2

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

- - -

N
Haiitu AB- AC, ABx AC.

4. Jlansr Touku Ha mnockoctn: D(=16), K(—3;—2). CocraButs obiee ypaBHeHHe MpsAMOii,
IPOXOIAIIEH Yepe3 STU TOUKH, IPUBECTHU €T0 K BUIY B «OTPE3KAX» U MOCTPOUTH NPSAMYIO.

5. Haiiti obsacts onpezeneHnst QyHKINH y — / Sx+1 :
2xXx—4

6. CocraButh YpaBHEHHE IUJIOCKOCTH, MPOXOJSAIIEH Yepe3 TpU  3aJaHHBIE  TOYKH
M,(3-12), M, (4,-1,-1), M;(2;0;2) 1 TOCTPOUTH 3Ty IUIOCKOCTb.

2 2
7. Haiitu ipenienst: ) |jm X —4x+2 ) lim 2x" —4x—-6

X—>00 7X2 —5 Xx—>-1 3)(2 +X—2
Buner Ne 2
1. Pemenue cucteM JIMHEMHBIX ypaBHeHUH MeToIoM Kpamepa
2
2. YMHOXHUTh MAaTpUIly HA MATPUILY: (2 -3 -2 ) -1
-3

3. Mausl koopauHathel Touek A(6,—-3;1), B(—3;2;2), C(—3;4,;5) . Haiitu yron ABC, mutomans AABC .
4. lano ypaBHeHwue npsimMoit 2X+ 3y +4 =0. CoctaBUTh ypaBHEHHUE MPSIMOM, MPOXOIAIICH Yepe3
touky M (2;1), mapanienbHO JaHHOW MPAMOM U IIOCTPOUTD ITH MPSIMBIE.

5. Haiitu o6nacth onpeaeneHus: GyHKINUN y =log,,, (X__lj .
+ 2

6. Hanincath ypaBHEHHE TUIOCKOCTH, MPOXOJISIIEH Yepe3 Haualo KOOPIUHAT U Yepe3 TOUKU
A(-5;7;3) u B(2;-9;—4) u mocTpouTh 3Ty MIOCKOCTb.

7. HaiiTu Ipesiensr: ) |im V4X2—3 —3: 0) fim X 4%,
x>3 X" =9 X —> oo 8X* +3Xx
Bbuner Ne 3

1. Matpuub! u neiictBust Hax HuUMU. OOpaTHas MaTpHUIIa.
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2 -3 2
2. YMHOXHTb MaTPHIly HA MATPHILY: ( ) lj ( 1 J
3. Ynpoctuts Beipaxkerne: (21— j)- j+(j—2k)-k+(i—3k)2.
4. Ilaubl Touku Ha miockoctu: A(=3; 2), B(—1 5). CocraButh 00lee ypaBHECHHE IPSIMOiA,
MPOXOISIIECH Yepe3 ITU TOUYKH, IPUBECTH €r0 K BUIY C YIIIOBBIM KO3()(DUIIMEHTOM U IOCTPOUTH
PSIMYIO.

5. Haiftu oGnacTs onpenenenus GyHKIUU y = 2x —1,
x+3

6. Hamucath ypaBHEHHE TUIOCKOCTH, MPOXOo el yepe3 Touky A(1;-2;-5) nepneHaukyaspHo
Bektopy MN, eciiu M (=1,4;—7) u N(2;-3;6).

5 3
7. HaifTu pefensl: @) gz o 2X2 +9X+4; @) piy 2X° —4X7 +13
Mm-Sz "2 lem 3x° +7x* —5
Bbunaer Ne 4

1. Pemienue cucrem JIMHEWHBIX ypaBHEHUN MeToJ0M ['aycca n cpeacTBaMy MaTpUYHOTO M CYUCIICHUS
2
2. YMHOXXUTb MaTpHIly Ha MaTpuiy: | —3 ( 2 -5 -1 )
-2
3. Hans! Touku ¢ koopauaatamu A(2;-1;3), B(4;3;—4), C(-3;2;,—1), D(2;5;0) . HaiiTu turomaas
tpeyronsanka ABC , 066ém nupamumsr ABCD.
4. TlpeacraButh odmIee ypaBHeHHe ipsiMoid 2X —3Y —5 =0 B BUJe ypaBHEHUS C YIIIOBBIM
K03 (GUIIMEHTOM, B BUJIE HOPMAJILHOTO YPaBHEHUS U IOCTPOUTD ITY IPSIMYIO.

5. Haiitu o6macte onpeneneHus GpyHKIUHA y [2x+1 .
i vz
X

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

7. Ha#iTu npeziensr: 1y lim 7X° —4x? © 2) lim _ 2x—-4
x—w 2X* 4+ 3X x—23%x? —2x—8

Bbuaer Ne 5
1. BeKTOpbl U JIUHEWHBIE ONIepAIIMU HAJl HUMH.

5y 2 -3)(2 -5
. YMHOXXUTb MaTpHIly HAa MaTpHILY: .
pHILLy puiy 2 1)121-9

- - - -

3. Mausl Bektopel b =—i1+2 j+3k, c =—4i1-2 j+ Kk . Haiiru:

N
Cls

> o o o

3b-2c, bxc.

4. CocTaBUTh YpaBHEHHUE MPSIMOA, Ipoxoasiiei uepe3 Touky A(—4;3), mapauiesabHO mpIMOi
X+2y+3=0. 3anucare ypaBHEHHE MPSIMOIN B OTPE3Kax U MOCTPOUTH €€.

5. Haiitu o6nactb onpenenenust GyHKIUH y—1lo gS[BX + 1) .

X—2y+3z2—-4=0,

6. HaliTu KooparHaThHI HAIIPaBJIIAIOIIEr0 BEKTOPA IIPSIMOIL:
P P paiip 3X+2y—57—4=0.

x> -9 X" +3x* —x+8
7. Haiitu mpenenst: a) [im —————:0) | :
ped ) I)!I;Q x> —5X+6 ) IXILQ 3x* +x-18
buaer Ne 6

1. MO,[[yJ'IB, HaIMpaBJIAOINUC KOCUHYCBI, YCIIOBHUEC KOJUIMHCAPHOCTU BECKTOPOB.
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2 -5-3
2. YMHOXXUTb MaTpHUILly Ha MaTpPHULLY: (2 -2 ) 1 1.2
3. Jansl Touku S(2;-3;5), K(5;-2;1), G(5;—3;—3) . Haiitu SG,|SKx SG|, SK- SG .

4. lano obmiee ypaBaenue npsimond 4X —3y —10 =0. 3anmcare ero B BUAC ypaBHEHHS MPSIMOU B
«OTpEe3Kax» M MOCTPOUTH ITY MPSMYIO.

5. Haiftu oGnacTs onpenenenus GyHKIUU y = [3x+1
3x—6

6. CocTaBUTh ypaBHEHHE IUIOCKOCTH, KOTOpast HPOXOAUT uepe3 Touky M, (—2;1,—1) u umeer

HOpMaJbHBINA BeKTOp N = {1;—2;3} Y 3alMcaTh 3TO YpPaBHEHHE B OTpE3Kax.

7. HaiiTh npesieet: 1y jjm X —6x° 2) 1im o x=1
x—>00 2X +3X°’ x—> —13x? —2x—5
Buaer Ne 7

1. CxansipHO€ MPOU3BEICHUE BEKTOPOB. Y CIOBHE MEPIEHIUKYISIPHOCTA BEKTOPOB.

2 -3\ (-2 6 -3

2. YMHOXHTh MAaTpPUIly HA MATPHUILY: .

-4 5)\(-1 4 -7
3. [IpoBepuTth, BepHO 11 paBeHCTBO: 3(31—2 j+K)-k—(7k—1)-j=3.
4. YpaBrenue npsimMoit 2X —3Y +12 =0 mpencraBuTh B pa3IMYHBIX BUIAX (C YIIIOBBIM
K03 pHUImEeHTOM, B «OTpE3Kax») U MOCTPOUTH ITY MPAMYIO.
5. Haiin o61acTs onpexenerns dyrxman Y = IN(3x% —5X + 2).
6. [lansl Toukn M, (3,—12) u M, (4;,—2;—1) . CoctaBuTh ypaBHEHHUE INIOCKOCTH, IPOXOIAIIEH uepes

TO4YKy M, mepneHmukyaspao Bekropy MM, . [IpuBecTr kK ypaBHEHHIO B OTPE3KaX M IOCTPOUTH 3Ty
TUIOCKOCTb.
2 2
7. HaliTH npenensl: a) fipmn X — 22  :6) | SX” —3x+8 |
I'LD x? —7x+10 IX'LD 2x° +4x* —11

Buaer Ne 8
1. Yron Mexy BekTopamu. BekropHOoe npou3BeieHne BEKTOPOB.

2 -3 2
2. YMHOXHTb MaTPHUILy Ha MATPHUILY: ( ) J ( . J
3. Mausl Touku B mpoctpanctee A(—3;-5;2), N(2,—4;5), B(5-L3), K(-2;5,—-1). Haiitu

— -

ANx NB,

- - -

(NBx KB)- A

4. CoctaBuTh 00I1IIce ypaBHEHUE MPSAMOH, ipoxo isiiei uepe3 ase Touku A(6;12), B(4;7), npuBectu
€ro k o0miemMy By, K BUY B OTPE3KaxX U MOCTPOUTH ATY MPSMYIO.

5. Haiiti oGmacTs onpenencHust pyHKIMH y — |n(x _ 3) .
x+1

6. [IpuBecTr ypaBHEHHE IIOCKOCTH K YPaBHEHHUIO B OTPE3Kax M MOCTPOUTh ee 6X -3y —2Z2+35=0.
vax-3-1 7x* —6X°
o 0 lim =

7. Haiitu npeziensl: @) lim ————

x—o 2X% + 3x°

x—1

Buyer Ne 9
1. CmemanHoe npousBeaeHne BekTopoB. CBoiicTBa. KoMiianapHOCTh 3-X BEKTOPOB.
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2. YMHOXXUTb MaTpHUILly Ha MaTpPHULLY: (

22)(2 -5 -3)

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

., X .
4. TlpencraBuTh ypaBHEHUE MPSIMOI - + % =1 B 00111EM BHJIE U IOCTPOUTSH €€.

5. Haiit obnacts onpezenenns QyHKIun y =+/5x> —3x — 2/

6. CocTaBUTh KAHOHUYECKOE YPAaBHEHHUE MPSIMOMA, MPOXoasiie uepe3 Touky M (4;3,—2)

. | X+3y+z-6=0,
MapajuIeIbHO MPSIMOM
2x—y—4z+1=0.
—x-12 2x5 +6x% +7
7. Havitu npenensl: a —_ .
P ) |)!_I’E X2 —4x + O Ix_m 3x° +2x* +x%-15

Buaer Ne 10
1. Pa3nuusble ypaBHEHMS IPSIMOM HA INIOCKOCTH.

2 -5
2. Haiitu maTpuity, oOpaTHyIO JaHHOM: ( 1 1j

3. ITpu Kakux 3HAYEHUSIX M U N KOJUIMHEapHbl: a=2i—-3 j+k U b=1i-15j+05k

4. HaliTu TOYKY NepeceveH s PAMBIX, 3aIaHHBIX YPABHEHUAMU: X + 2y + 3 =0,
4x + 5y + 6 = 0 .Iloctponts 511 TIpsAMBIE.

5. Haiitu o6macte onpeneneHus GpyHKIUHA y— 2x—7 :
V3x? —5x+ 2

6. CocTaBUTh YpaBHEHHE IIOCKOCTH, MPOXosineii uepe3 Touky A(2;1,—1) , u uMeeT HOpMaIbHBIN

Bextop N = {23}

) 5x' — 3x3
7. Haiitu mpenensl:  a) lim———— 0) lim —————
ey «/15 X x>0 6x° +2x7
buiaer Ne 11

1. Yron Mexay npsiMbIMU. Y CIIOBUS ApaLIEIbHOCTH U MEPIEHANKYISIPHOCTH MPsAMBIX. Touka
MepeceyeHusl MPSMBbIX.

2 -5
2. Haiitu matpuity, oOpaTHylO JaHHOM: ( 1 :J

3. IIpoBepuTh, BEPHO JIU PABEHCTBO: (?+ 2?— 3?) - (47— T)Z =14.
4. CocTtaBuUTh ypaBHEHHME MpsSIMOM, mpoxoxsmierl uyepe3 Touky N(-2;,-3), U  NEpHEHIUKYISIPHO
JaHHOU npsiMon 2X — Y +3=0. [locTpouTk 3T IpsIMBIE.

5. Haiitu o6nactb onpenenenust GyHKIUH y = x+7 .
JA4x? —bx +1

6. CocTaBUTh ypaBHEHHE IUIOCKOCTH ,IIPOXO0IsiIe uepe3 Touky M, meprenaukysipHo BeKTopy

M,M, , eciiu mansl Touku: M, (0;-13) u M, (1,3,5).

7. HaiiTu mpeziensl: a)  lim 4x — 7 2) || X—+1

Buaer Ne 12
1. ®ynknus. Ob6nacte onpenenenus. CrocoOwl 3amanus. ['paduk ¢pynkunnu. OCHOBHBIE dIIEMEHTapHBIS
GyHKIHH, UX 00JIaCTH OTpPEACTICHUS U CBONCTBA.
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2. YMHOXUTb MAaTPUILy Ha MATPUILY: 2 =3) (%2 —5-3
-2 1 -1 1-2

3. Jlawer Touku B npoctpancte A(-3;45), B(0;4:-2), C(2:~L17). Haiitu |AB-AC|, ABx AC .

4. CocTaBuTh 0011I€€ YpaBHEHHUE MPSIMOM, poxosiei uepe3 Touku A(-12), B(0,—3), mpuBectu ero
K BUJy YPaBHEHUA B «OTPE3Kax» U MOCTPOUTH ITY IIPSAMYIO.

5. Haiftu oGnacTs onpenenenus GyHKIUU y = [7x —14 .
x+ 2

6. Hanucats ypaBHEHUE TIJIOCKOCTH, MPOXOIAIIEH yepe3 Hayauo KOOPAUHAT U 4epe3 TOUKU
A(-5;7;3) u B(2,-9;—4) . [locTpouTh 3Ty IIOCKOCTb.
2

7. Haiitu npenenst: a) |im 2)(—1612; 0) lim A7 +x" —x+3
X+

xod X5 =7 X—>00 2X5 -|-3X4 -8

Bbuaer Ne 13
1. beckoHeuHO Masibie M OECKOHEUYHO OOJBIITNE BEIMUYUHBL. THITBI HEOTIPEAECTEHHOCTEN H METOIbI
PACKPBITHSI HEKOTOPHIX U3 HUX.

-1 1

—

b

2 -5
2. Haiitu maTpuity, oOpaTHyIO JaHHOM: ( j

—

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

4. CocTaBuTh 001I€€ YpaBHEHHE MPSIMOM, TpoXoAsiIei uepe3 ae Toukn  A(4;-5), B(3-2),
MIPUBECTH €T0 K BUy YPaBHEHUS MPSMOM B «OTPE3Kax» M MOCTPOUTH ITY MPSIMYIO.

5. Haiitu o6nacte onpeneneHus GpyHKIUHA y — 2x—7 :
N7x? —5x—2

6. CocTaBuTh ypaBHEHHE TJIOCKOCTH, MMPOXOAIICH Yepe3 TPH 3aJaHHbIE TOUYKHU
M, (=3;0;1), M, (0; 2; 3), M;(3; 1, —1;) ¥ IOCTPOUTH ITY ILNIOCKOCT.

7. Haiitu npenensl: i x* =7, - 16 — x?
: -1 lim ;0 2) lim .
X —> o0 2X+1 X —> 4 2%x* —5x—12
Buier Ne 14

1. Hpez[en YHCJIOBOM oCJICa0BaTCIbHOCTH. ITousarue OKPECTHOCTU TOYKH. OHpeI[eJ'IeHI/IH mnpeacia
q)YHKHI/II/I B TOYKEC, Ha OECKOHEYHOCTH.

1 -3
2. Haiitu matpuity, oOpaTHyIO JaHHOM: [ A ZJ

—

3. JlaHbl BEKTOPHI g: {4; m;—6} ub= {m;2;—7}. IIpu kakoM 3HAYEHUH M 3TH BEKTOPHI
NEepHEHIUKYISIPHbI ?

4. Jlanbl ToukH Ha miockocTu: A(-3; 2), B(-1 5). CocrtaBUTh ypaBHEHUE NPSIMOU C YTIOBBIM
K03 (HUITMEHTOM, TPOXOAIICH Yepe3 ST TOUKH U MMOCTPOUTH MPSAMYIO.

5. Haittu o6nmacts onpenenenus gpynkiuun Y =+/3x* —5x —8.

6. Haiitu pacctostaue ot Touku M (5;4;,—1) 10 MIOCKOCTH, MPOXOIALIEH Uepe3  TOUYKHU
M, (0;4;0), M, (0;4;,-3), M,(3;0;3).

x® —6x° x* =1

- 2) lim

7. Haiitu npenenst: 1) lim :
X —» —13X*> —2x -5

X — o0 2X + 3X

Buaer Ne 15
1. PaznuuHbie BUIBI ypaBHEHUH TUIOCKOCTH.
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7-2
2. Haiitu maTpuity, oOpaTHyIO JaHHOM: ( 3 1)

3. Haittu yron BDK tpeyronsnuka ¢ Bepmmnamu B(-2;3;5), K(4;-1,2), D(3,-41) .

. X
4. JlaHOo ypaBHEHME MNpPSAMON B «OTPE3KAX» §+i7=1. [IpencraBuTh €ro B BHJIE ypaBHEHUS C

YTI0BBIM KOA(D(GHUITUEHTOM U TIOCTPOUTH ATY MPSIMYIO.

5. Haitt o6macts onpesenenus ¢pyuxun Y = Ig(2x? + X —3).
6. lanbr Touku M, (3;-12) u M, (4;—2;-1) . CocTaBUTh YpaBHEHHE IUIOCKOCTH, MPOXOJAIIEH Yepe3

touky M, neprenmukynspro sexkropy M;M, u nocrpours sty miockocrs.
3x* —6x° . : x? -1

7. Haiitu mpezenst: 1)  lim = ———:;2) lm —/———.

X —> o0 2X +3x* X —»1 3x* —=2x-1

buier Ne 16
1. Yroa Mex Iy TUIOCKOCTSMU. Y CIIOBHSI MTAPAIIICIIBHOCTH M MTEPIICHINKYIIPHOCTH TIJI0CKOCTEH.

2. Haittu maTpwuIry, 0OpaTHYIO TaHHOM: ( 8 - 5]
-3 1

3. JlaHbl BeKTOpHI a = {3; 1,2} ={,2,~1} . Boramcnmte (2a-b)x(2a+b).
4. JlaHo ypaBHEHHE MPSIMOU ¢ yrI0BeIM KodhdunmeHnTom y =-3x+5. [IpencraButh ero B BUIE
YPaBHEHUS MPSMOM B «OTPE3KaX» U MOCTPOUTH ATY MPSIMYIO.

5
+1g(3—X%) -

5. Haiitu oGmacte onpezenieHust PyHKINN y —

6. CocTaBUTh KAHOHUYECKUE YPABHEHUS MPSIMOM, TPOXOIAIel uepe3 Touky M (4;3;-2)

. | x+3y+z2-6=0,
MapayIeabHO MPSAMOU
2x-y-4z+1=0.
5 3 .
7. Hatitu peacibl: a) ||m X+—X12 ) | X"+ 6X +3x—-4 .
o X xom 3X° +x° —5Xx+3
buner Ne 17

1. Pa3nuuHbie ypaBHEHUS MPSIMOU B IPOCTPAHCTBE.

6 -3
2. Haiitu matpuity, oOpaTHyIO JaHHOM: ( 4 1 J

3. ITpoBepuTh, BEPHO JIU PABEHCTBO: (2?— T) . T+ (T— ZE) . E+ (?— 2?)2 =2

o X
4, HaHO YPaBHCHUC MIPSAMOU B «OTPE3KAX» 7 +L5 =1. Hpe):[CTaBI/ITL €ro B BUAC O6H_ICFO YpaBHCHUA

MPSIMOM U IOCTPOUTH ATY MPAMYIO.

5. Haiitn o6nactb onpeneneHus QyHKUHH. y = Ig x :
VX+1

6. CocTaBUTh YpaBHEHHE IIJIOCKOCTH, MPOXOAAIIEH yepe3 Touky M, (-13;0) nepneHauKyiIsipHO
miockoctT X—2y+3z—-10=0.

7. Haiitn ipenensl: 1) |im M; 2) lim X—+1
X —> oo 2X +3Xx° X —> —13x* —2x-5
Buner Ne 18

1. B3aumuoe PpacCIoJIOKCHUEC HpHMOﬁ " IJIOCKOCTH.
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3 -5
2. Haiitu maTpuity, oOpaTHYIO JaHHOM: ( 2 _1 j

3. Janbl koopauHaTel Touek K(5;6,—2), B(2,—4;5), D(-5;3;—1). Haiitu miomans AKBD .
4. Nansl Touku Ha mockoctu: D(-13), K(4;—2). CocTaBUTh ypaBHEHHE TPSIMOM, MPOXOIAIIEH Yepes3
OTH TOYKH, IIPUBCCTHU €TI0 K BUAY YPABHCHHUA B KOTPE3KaAX» U MMOCTPOUTH IIPAMYIO.

. 5x—-3
5. Haiitn o6mnacts onpenenenus pynkuun y =———— + Ig(5 - x) .
VAX =2

6. CocTaBUTh KAHOHUYECKHE U NTapaMETPUUECKUE YPABHEHMSI IIPSIMOM, MPOXOAsIel yepe3 TOuKy A(-
1;3;-5) nepnenMKyNIApHO MIOCKOCTH: 6X —3y —27 +35=0.
x? -16 43 +x2 —x+3

7. Hatitu npegensl:  a) | ; 0) |
P ) '!L'EI X? —7x+12 ) IX'TO 2x° +3x* -8

Buaer Ne 19

1. CxansipHO€ MPOU3BEICHUE BEKTOPOB. Y CIOBHE MEPIICHIUKYISIPHOCTH BEKTOPOB.

2 -3\ (-2 6 -3

2. YMHOXHNTh MAaTpPUIly HA MaTPHUILY: .

-4 5)\(-1 4 -7
3. [IpoBepuTth, BepHO 11 paBeHCTBO: 3(31—2 j+K)-kK—(7k—1)-j=3.
4. YpaBrenue npsiMoit 2X —3y +12 =0 mpencrtaBuTh B pa3IMYHBIX BUIAX (C YIIIOBBIM
K03 pHUImEeHTOM, B «OTpE3Kax») M MOCTPOUTH ITY MPSIMYIO.
5. Haiin o61acTs onpexenerns dyrxman Y = IN(3x% —5X + 2).
6. Jlansl Toukn M, (3,—12) u M, (4;,—2;—1) . CoctaBuTh ypaBHEHHUE IUIOCKOCTH, IPOXOISIIEH Uepes

Touky M, nepnenaukyisipHo Bekropy M, M, . IIpuBecT k ypaBHEHHIO B OTPE3Kax U MOCTPOUTH ITY
MJIOCKOCTb.

2 2
7. Haiiti ipefienbt: a) |; X°=25 6) [:4q OX° —3x+8
I!LD x%2 —7x+10 lem 2x° +4x* —-11

Buaer Ne 20
1. Yron Mexy BekTopamu. BekropHOe npou3BeieHne BEKTOPOB.

2 -3 2
2. YMHOXHUTh MAaTpPUIly HA MATPUILY: ( 5 :J [ 1 J

3. Mausl Touku B mpoctpanctBe A(—3;-5;2), N(2,—4;5), B(5-L3), K(-2;5,—-1). Haiitu

— -

ANx NB, |(NBx KB)- AN

4. CoctaBuTh 00IIIce ypaBHEHUE MPAMOM, Ipoxoasiiei yepes ase touku A(6;12), B(4;7), npuBectu
€ro k o0miemMy BUIy, K BUY B OTPE3KaxX U MOCTPOUTH ATY MPSMYIO.

5. Haiiti 00mmacTs onpezencHust QyHKIUH y — |n(x _ 3) .
x+1

6. [IpuBecTr ypaBHEHHE INIOCKOCTH K YPaBHEHHUIO B OTPe3Kax M MOCTPOUTh ee 6X -3y —2Z2+35=0.

7. Haiitu mpezensl: a) |im —“4)(2_31_1; 6) 1im 7x* —6X°

-l X x—w 2X° + 3x°

Kputepun ouenku (6 pamkax npomexicymounou ammecmayuis)

Peznamenmom BPC kagedpul «Bvicuiaa u npuknaonas mamemamuxay omeem cmyoeHma Ha
9K3aAMeHe OYeHUusaemcs no S-0anIbHOU wKae.
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KpnTepm‘i OLICHKH OTBCTA HA 3K3aMCHCE:

— 5 O0ayuI0B 1OJIy4aeT CTYAEHT, IPOJEMOHCTPUPOBABLIMI IOJHOE BIAJEHUE 3HAHUSMU B
COOTBETCTBUU C TPeOOBaHUSAMH Y4eOHOW MPOTrpaMMBbl, T.€. PEIIUBIINN Bce 3aJaHus 0e3 ommOOoK B
JIOTUYECKUX PACCYK/ICHUSAX U B 000CHOBaHUU PELICHUS;

— 4 0aj1a 1MoJlydyaeT CTYAEHT, KOTOPHIM IpHU IOJHOM BJaJEHUU 3HAHUSIMH B COOTBETCTBUU C
TpeOOBaHMAMHU Y4EOHON MPOTrpamMMBbl JIOMYCTHJI OTHENbHBIE HECYIIECTBEHHBIE OMIMOKH JHO0
MIPUBEJICHHBIE UM PEIICHUSI HEIOCTaTOYHO 0OO0CHOBAHEI;

— 3 0as1a 1oJIyyaeT CTYJEHT MPU HEMOJHOM M3JI0KEHUH IMOJIyYE€HHBIX 3HAHWM, JONMYCTUBIIUMN NPU
9TOM OT/I€JIbHBIE CYIIECTBEHHBIE OLIMOKHY;

— 2 0aana Tmody4aeT CTYACHT TMpu OECCHUCTEMHOM W3JIOKEHUW MaTepuala, IOMyCKarouui
CYLIECTBEHHbIE OIIMOKM, KOTOpbIE MOTYT TPEMSITCTBOBATh YCBOEHHUIO JalbHEWIIeH yueOHOM
nH(popMalnH.

BTOPOM CEMECTP

BOITPOCHI JIJIsI COBECEJIOBAHUS (TEKYIIIAH KOHTPO.Ib)
Paspen: «/Inppepenuuanbroe ncuncjieHue GyHKIUMU OAHON MepeMeHHO

1. [IpousBonHas GyHKUMK OJHOM MEPEMEHHOH; €€ reOMEeTpUYeCKHil U MeXaHMYEeCKUH CMBICI.
JuddepeHunpyeMocTb PYHKIINU.
2. OcHoBnble npaBuna nuddepenunponanus. [IponsBoanas crnoxxHoil pynkuuu. [IponsBogHbie

OCHOBHBIX dJIeMEeHTapHbIX PyHkmuii. Jlorapudmudeckoe nuddepenmuporanue.

3. O6parnas ¢ynkuus. HenpepeiBHOCT 1 muddepeHnupyeMocTs 00paTHON  (QyHKIIHH.
[IpousBoHbIe 0OpaTHBIX TPUTOHOMETpUUECKUX GyHKIUI. Tabnuia mnponu3BoIHBIX.

4, JuddepenniupoBanne HEIBHBIX U MTAPAMETPUUYECKU 3aJaHHBIX (DYHKITUH.

5. Hubdepenuman (yHknum u ero reoMerpudeckuit cMbicia. CBs3b € TPOW3BOJHOM.
Hubdepenuman crnoxHot (yHkumu. WMeBapuantHOCT, Qopmbl  auddepennmana 1-ro
MOPSIIKA.

6. [IpousBogubie u  guddepenumanst  Boicmmx — nopsakoB.  Dopmyna  JleitOnwmia.
HeunBapuantHocts ¢popmbl quddepeninana nopsijaka Bbliie mepBoro.

7. Teopembl @epma, Poss, Jlarparka n Ko o muddepennmupyembix GyHKIUIX.

8. [IpaBuio Jlonurais packpbITHSI HEONIPEACICHHOCTEH.

9. HccnenoBanue (GyHKIIMU ¢ TTOMOIIBIO TIEPBOM MPOU3BOTHON: HEOOXOIUMBIE M TOCTATOYHBIE
yCIOBUSL BO3pacTaHus W YObIBaHUA (DYHKIUHU; SKCTPEeMYMbl (QYHKIUU; HauOojblliee U
HauMeHblIee 3HaueHus1 GyHKIMHU Ha OTPE3Ke.

10.  HUccnemoBanue GYHKIMH C TOMOIIbIO BTOPOHM TMPOM3BOJHON:  AKCTPEMYMbl (DYHKIUH;
BBIIYKJIOCTh, BOTHYTOCTh U TOYKH Ieperuda rpaduka GyHKIUU.

11. AcumnToThl KpuBbIX. O0IIas cxema ucciaenoBanus GYHKIIMH U MOCTpOeHUs rpaduka.

Pazgen: «PyHKUMH HECKOJIbKUX NePeMEeHHbIX»

1. OyHKIMKN HECKONBKUX MepeMeHHbIX. Ob6nacth ompenenenus. [Ipegen M HempepbIBHOCTH
(GYHKIIMHM HECKOJIBKHUX TIEPEMEHHBIX.

2. Yactueie npousBojanble. [lomublil nuddepeHnran U ero MCMIoNIb30BaHHE B MPHUOIMKEHHBIX

BbIUKCIIEHUSAX. IHBapHaHTHOCTH (hopMbI MoJIHOTO auddepennana. ['eomeTpuuecKuii cMbICI
nosiHoro auddepenimana. KacarenbHas miockocT 1 HOpMallb K TOBEPXHOCTH.

YacTHble MPOU3BOIHbBIE U TIOJIHbIE TU(depeHIHanbl BeICIINX nopaakos. @opmyna Telnopa.
HesBuble pyHKImn 1 ux quddepeHunpoBatue.

Ckanspsoe nosie. [Ipon3Boanas o HanpasiaeHuto. [ pagueHr.

OkcTpeMyM (YHKIIMHM HECKOJBKUX MepeMeHHbIX. HeoOXxoauMmple M JOCTaTOYHBIE YCIOBHS
CyIIEeCTBOBaHMs 3KcTpeMyma. Hanbombiliee 1 HauMeHblee 3Ha4eHus! PyHKIIMK B 3aMKHYTOM
oGunactu.

7. YcnoBHel 3kcTpeMyM. Meroa MHOkuUTenen JIanrpanxa.
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8. MeTtoa HaUMEHBIINX KBAAPATOB JJIs1 00paObOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.
Pa3nen: «OcHOBBI 1McKpeTHON MaTeMaTuku. I'padgbi»

Omnpenenenue rpada. CriocoOsl 3amanus rpados.

Marpuna cCMeXHOCTH, MaTPHILIA MHIIUIEHTHOCTH U UX CBOKCTBA.

Mapmpyr. Lemns. [Ipocras uens. CBsiznocts rpada Ilytu B rpadax.

OcHOBHBIE IIUKIIBI B Tpadax.

CeteBbie MOJIeNH, OCHOBHBIE MIOHATHS. [IpaBuiia coctaBnenus cereBoro rpada.
Mertoa kpuTHuecKoro myTH. Kputuueckuii myTs, BpeMEeHHBIE TTapaMeTPhl COOBITHH.
3anaya MUHUMM3AIMK ceTd. HaxoxaeHue kpaTyaiiiero myTH.

Haxosx1eHne MakCuManabHOTO ITOTOKA.

NG~ wWNE

Kpurepuu onenku (6 pavkax mexkywei ammecmayuu)

Peznamenmom BPC kagedpwvl «Bvicuias u npukiaduas mamemamuxay npedycmompero 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku pazpabomansi, ucxoos u3 pazoeieHusl
bannog: 5 6annoe 3a 0c6oeHue meopemudeckKuUx 60NPOCO8 OUCYUNIUHDL, 5 OALI08 — 34 BbINOIHEHUE
OOMAUHUX 3A0AHUI.

Kputepuu oleHKH 0TBETOB HA T€OPETUYECKHE BOMPOCHI:

5 0annoB BbICTaBJsieTCS CTYAEHTY, €CJIM OH H3JIOKWIJI COJEp)KaHHe BOIpoca B 0OOBeMe,
NPEyCMOTPEHHOM MPOTPaMMOM, TPHU ITOM H3JIOKHWI MaTepual TPaMOTHBIM SI3BIKOM, TOYHO
HCIIOJIB3YsA MATEMATUYCCKYI0O TCPMHUHOJIOTHIO W CHUMBOJIMKY, B OHpeﬂeHeHHOﬁ JIOTHYECKOU
MOCIIEIOBATEIHLHOCTH;

— 4 0anjia BBICTABJSIIOTCS CTYJAEHTY, €CJH IPH JOCTATOYHO IOJIHOM W TPAMOTHOM OCBEIICHUH
BOIIPOCa OH JIONYCTHJI HEOOJBIINE HETOYHOCTH, HE MCKAXKAIOIUE MATEMATHUECKOTO COJCPIKaHHS
OTBETA;

— 3 0aana BBICTABJSIIOTCA CTYAEHTY IIpH HEMOJHOM pPAacKpPBITUH COJCPIKAHUS BOIpPOCa
(comeprkaHue BOIIpOCa U3JI0KEHO (PparMeHTapHO, HE BCETAa MOCIE0BATENBHO), HO TTOKa3aHo o0Iee
MMOHUMaHUE BOTIPOCA; JOMYIICHBI OIMOKH ITPH UCIIOJIb30BAHUN MaTEMAaTHIECKON TEPMHHOJIOTHUH;

— 2 faJula MOJIy4aeT CTYAEHT, IPOJIEMOHCTPUPOBABIIMK OOPHIBOUHBIC 3HAHUS W JIOIYCTHBIIUN
OIIMOKH B OTIPEICIICHUH TTOHSITUN U TP UCTIOB30BAaHUU MaTEMATUICCKON TEPMHUHOJIOTHH.

KOMILIEKT 3AJAHUMH JIJI1 KOHTPOJIBHOM PABOTHI (PYBEXHBIIA KOHTPOJIb)

[NEPBAA ATTECTALIUA
Bapuant 1

1. Haiitu HpOI/IBBOI{HHe TAHHBIX QYHKIUI:

4 4/t -
_ 9 _ . 3 X X:'\/f’
a)y =6x" — +\/ —-5x; 6)y= —3,B)y arctgX 3 r) y =1/ T
tg4x

ny=x° -In5X; ) y=C0S’6X; x)y=e""; 3)3x°y-2x=5)°
2. Berunciantb MMpEaciibl, IPUMCHSIS IIPABUIIO Jlonurais:
7x® —2x° +4x . ef—g™
: Iim———.
x-0 In (1 + x)
Bapuanr 2

a) lim

X 2x% +5

1. Haiitn HpOI/I3BOIIHBIC JTAHHBIX (QYHKIUIL:

a)y=T7+8x" - 5\/— 6)y_—3;B)y In(x—ﬂ); r) X =arcigt,

y=t*/2;
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)y =(x?—6x)-sin2x; o) y=sin®3x; =) y="™; 5) 3e* —e¥ = —5xy.

2. Beluncnute npeaensl, npuMensis npasuio Jlonuras:

. 5x® —x*+7x 20 2
a) lim 7 s 0)lim :
x>o  2x" 4+5x w5 X225 x5
Bapuanr 3
1. Haittu HpOI/ISBOIIHI)Ie TAHHBIX (QYHKIUHI:
2 x=In(l+1t?),
a)y———'\/ +2x° +8;6) Y= _COSX_ B) Y = 1=x. . (+ )
1-sinx’ 1+ % y = arctgt;

my=e" (5x—x3); e) y:(?x—xa)sg x) ¥=SiN°3X; 3) 6xy—x"+ Yy’ =2
2. Beiuncnute npenensl, npuMeHsis npasuio Jlonurans:
32
-x-2 -
a) lim —; 6) lim x - ctgzx.
2 2x% + x—10 x—0

Bapmuanr 4
1. HaiiTu npon3BoAHbIE TAaHHBIX (PYHKIIUA:

a)y = \/_+7x+x —i; 6)y_ ;B)y 2 3x r){ x =sin?t;
X

1+ 47 =ctg t%;
1) y=3x"-c0s5x; ¢) y=In(x+cosx); x) y=1g*5x; 3) xy—Iny+y*=3
2. BI)I‘{I/ICJ'II/ITB Mpeeibl, MPUMEHSS MpaBuio Jlonurans:

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

Bapuant 5
1. HaitTi mpon3BoIHbIE TaHHBIX (PYHKITUH:
3
S 2 X" +3 : e
a)yzzxz——5+7 x* -8; 6)y=—2 ; B)y:smx5; r) x=t-sint .
X 2X° =5 y =t —cost

NY=7-Cos3x; e y=e""; w)y=c0s"4x; 3) 5x* —xy +2y’ =4.

2. Boluncnuth npenesnbl, npuMeHsis npasuiio Jlonurans:
5x+4x® +7
Q) lim DX AT ) nm(l_ L j

x>» 8 + 2x° + 5x° -0\ x e*-—-1
Bapuanr 6
1. HaiiTi mpou3BoAHbIE TaHHBIX (PYHKIIHUA:
1 3—x? _ 1.
a)y=7-x'-—+2R/x -3x;6)y="—": 5y=In(tg3x); n)*=’
X 3+ X s
y=t> -3t

) y=(2+2x)-e; ey=sin’2x; xy=3x*-2x+3; 3 x-siny=y-Ix.

2. Beruncnuth MMpEaciibl, IPUMCHSIS IIPABUIIO Jlonurans:

2) ||mw 6)|im( 1 1 j

-3 x? +4x—21 x—1

Bapuanr 7
1. HaiiT mpon3BOAHbBIE TAaHHBIX (QYHKIIHA:
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4
X=1-t
a)y=6—3x4—i2+5\/x4—x; 6)y:|r2]—3xg; )y =tg°6X; ) ;
X X

- y=t2 -3
Dy=2"%-(3-x); eoy=e"1*¥, xy=arccos e*; 33x%—2y> =5xy.
2. BeluuciauTh npeaessl, IpuMeHsis npaBmio Jlonuras:
3 2
a) lim 7x —zx +4x; 6) lim 1 1 .
X 2x* +5 x>0\ X —x e*-1

Bapuanr 8
1. HaiiTi mpon3BOAHBIE TAHHBIX (YHKITHIA:
X
. B)y=arctg?3x; r) JXx=5sin"t .
X 3
y =4cos’t

a)y=4x5—£3+6\/F—7x; 6)y:1Jre
X 1-e

0y =-x-arcsin x; ) y=In(x+x°—2); x)y=3"; 3 3xy—Iny=5x.

2. Beiuucnute npeensl, NpuMeHsis npaBuio Jlonurans:

a) fim = 2x22+5x3 6) Iim[ 1 _ 1 j
x> 24 3x% + x x>1(x —1 X® —3x+2
Bapuanr 9
1. Haiiti npou3BoiHbIE JaHHBIX (PYHKIIUI:
a)y:5x4—— E{/> 34; 6)y_—2; B) Y= coS’ 4X; T) = t:
y= ot

ny=x>-IN7x; e) y= (1— 4x3)12; ) Y =arccos@®); 3) 3x*—2y’=5xy.
2. Boluncnuth npenesnsl, npuMeHsis npasuiio Jlonurans:

2x% +4x +3 . 7IX
lim - 6) limsin(x-1) - tg—.
D e rox—1z’ O w0

3. HaiiTu yacTHbie TPOM3BOHBIEC IEPBOTO MOPSIKA JAHHBIX (QYHKIHH:

Bapuant 10
1. Haiitu npou3BOHBIC JAaHHBIX (DYHKIIHIA:
X X = arcsint,
a) y=4x5_%+q/x3+\/_; 0) y=1+ex; B) Y =COS’ 7X; r)
X 1- y=Int,
Yy =(2x* =5)-e>*; ¢)y =+/1-sin2x ; x) y =In(sin 2x+c0s2x); 3)In(xy) = x* — y?
2. Beruucinrs IIpEeJIeIbI, IPUMEHSIS IIPABUIIO Jlonnrans:
B2 2
a) fim X~ +2; ) iy X° .
x—>0 2X° —X x—>01 — COS 6X
Bapmuanr 11

1. HaiiTi nmpou3BoiHbIE TaHHBIX (PYHKITUI:

2
a)y=7x5—%+7\/?—lne;6)y——4x +21 B) Yy =6'9%; ){X:'” t,
X X° y=t+Int,

2
my=x2-e%: ) y=c0s’5x; x) y=arctg~/2x —1; 3) Xtgy + y*> =5x.
2. Berunciantb MMpeaciibl, IPUMCHSIS IPABUIIO Jlonurais:
5 3 2
a) lim 4AX7 + 4X ;' 0) lim In@+x7) .
x—» 3X —+ 9x?% —13 x—0 X
Bapuanr 12
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1. HaiiTi mpou3BOIHBIC TAaHHBIX (DYHKITUI:

S 35 V3- sinXx . £ 5 X =6t
=8x——— ++/10; 6 =sin> 3X;
)y =8 - =+ ) Y= eos’ P r) Joas
n y=e"" ¢) y=In?(ctg3x); x)y=Bx—-1-Inx; 3) 5x*—xy +2y* =5.
X*—3x+2 . L
2. Beiuncnute npeaensl, npuMensis npasuio Jlonurans: a) |Im—; 6) im Inxe
X—2 2)( —x—6 X—>+00

Bapmuant 13
1. HaiiTi mpou3BOIHBIC TAaHHBIX (DYHKITU:

3 .
a)Y=8x3+2~°;/F_ 3 ; 6)y:|r)](_X§ 5) y = tg®4x r){x=smt—tcost;

\/F y =tsint;

n)y:(x2—6x)-|g X; e)y=In(x++x?+3); x)y=arctgv/x; 3) x*+y>=3xy.

2. Beruucnute npeensl, NpuMeHsis npaBuio Jlonurans:

2 X _
a) 'imw; 6) lim &~ 2.
x—3 X —9 X—>+00 X +1
Bapmuanr 14
1. Haiiti mpou3BOgHBIE JAaHHBIX (DYHKITHIA:
X =sin 2t,
a)y:«/31+4X3—— Ux?; Oy =5 g BY= sin’ 2x; r){ ,
y =Cc0s"t,

arccos f

my=ctg2x-(3+x%); e)y:In(x—4—x3); K)Yy=6€ 3) Xy +2x° —y* =3,
2. Boluncnuth npenesnsl, npuMeHsis mpasuiio Jlonurans:
8x° + 4x _ 1 1
a) lim —————; 0) lim -=|
x> 3x3 49— 2x it (sin X xj

Bapuanr 15

1. Haiiti mpou3BogHBIC JAaHHBIX (DYHKIIHIA:

a)y=2x5 —%—W+€5; 6)y=5X3;8; B)yz(x5 —4)-sin 3X;r){x=arccost,

=/1-1t?,
m) y=2%" ¢) y=In(2x +cosx); x)y=-/c0s4X; 3) xsiny=yIn x.

2. Berauciaute npeacibl, IPUMCHAS IIPAaBUIIO Jlonurang:
. Sin 6X
a) lim >0 2% 6>.im[ 1 5 j

x—0 X =3 x—3 x*—Xx—6
BapuanT 16
1. HaiiTn mpou3BOIHBIC TAHHBIX (YHKIUI:

1 —
a)y:6x3——5+7\/x2—2x; 6) y =3x’ - COS5X; B)y:arcztgix; r){x—e ’
X X =

) y:arctg%; 9 y=tg°@6inx); x) y=e"""; )2 /xy=3x*-2y.

2. Beruucanth MMpeaciibl, IPUMCHSIS IPABUIIO Jlonurans:

. COS X . X*=1+Inx
a) lim ——; 6) lim ————.
x>k X—ml2 -1 e _g

Bapuant 17
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1. Haiitu HpOI/ISBO,Z[HBIe TAHHBIX (QYHKIWHI:

a)y = ZF +3x +5%; 6)y=c0s’3X; B)y——X3 i 1) x =sin’t,
4x — X y =3cos’t,

2 -
1) y=10" +‘°’X; o) y=sin(lnx); x) y=v33+In®x; 9 x*—Iny+y*=
2. Beruncnuts npeaensl, NpUMeHsis npasuio Jlonurans:
2 —_—
) im 3x” —3x+3. 6) Jim 19X sin x
x> 8x% +x—5 x—0 3x?
Bapmuant 18
1. Haiiti mpou3BOHBIE JTAHHBIX (QYHKIUI:

3
a)y=T7x° ——+?{/> In5; 6)y= (x +2) In8x; B)y_ 55 1) {X:t4’
x> y=Int,

1) y=sin’7x; e)y=In(x+cosx); x)y=arcsinvl—x*; 3) xy—Iny=3.
2. BeIumCcanuTh Mpeaesbl, IpUMeHsis paBiiio Jlonuras:
X —2x°> +5x° tg 2x

a) lim , 0) lim
x> 2+ 3x° + x* x>0 5x?

Bapmuanr 19
1. Haiitu mpou3BOgHBIE JAaHHBIX (DYHKITHIA:

X =3t —sint;
a)y:2x5_x—i—§/;—lne; 6)y=%; B)Y=5\/(X2—3)2; F){

y=5-c0s2t;
ny=ctg'2x; e)y=(1—2x)arcsin x; x)y=In(x+Vx*—4); 3) cos(xy)=ysinx.

2. Boluncnuth npenesnsl, npuMeHsis npaBuiio Jlonurans:

. sin 2x . x3 x>
a) lim ; 6) im 5 — :
x>0 sin 5X x—o| 3X°—4 3X+2
Bapuant 20
1. Haiiti mpou3BOIHBIC JTAaHHBIX (DYHKIIHIA:

_ %2 X =4t + 2t°,
a)y:x6—g+W—lnez; 6)y:2x3-arctgx; B)y=2 X ; 1)
X CcOS 4x y =5t3 —3t?,

n y=c0s3x; o)y =In(x+Inx); x) y=arctgyx? —1; 3) e +/x+./y =0.

2. BeraucinTs npeacibl, IPUMCHAA ITPAaBUIIO Jlonurans:

2
. X°—bx+4 X_
a) lIm ——— )Ilme 2
x>l X —2x+1 x—>+o X2 41
BTOPAS ATTECTALIUSA
Bapmuanr 1

1. Haiitu TOUKM 3KCTpeMyMa U aCUMIITOTHI rpaduka QyHKIIUH y— x? —1,
x2 +1
. . 4xy+8y?
2. Haiitu mpenen pynkuuu |im Z2X22Y .
))(/3%1 x? _4y2

3. Haiitu YacTHBIE MIPOU3BOJIHBIE IIEPBOTO nopsika JTAHHBIX GyHKUIHMI:
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a) z=3x2y2+4xy3—x2; 6) Z:4arctgi_)3/.
Bapuanr 2

1. HaiiTu nHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMbI QYHKLHH zg X3 —x2 _4x+5.

2. Haiitu npenen QyHKIHA |jm x> —2xy +y?*
X%% X2 _ y2
y—>

3. HaiiTn yacTHbIE IPOM3BOIHBIE IEPBOTO MOPS/IKA NAHHBIX QYHKUMA: &) , _ 2y*; 0)

z= In(e‘X + e4y).
Bapuanr 3

1. Haiiti Touky nepern6a 1 MHTEPBAJIBI BBITYKIOCTH rpaduka QyHKIUN y =1 + 2 x%2 —x*/4

2
2. Haiitn npenen Gynkuuu  |jm —3xy
X—3 x2 — 9y2
y—1

3. Haiit yacTHBIE MPOW3BO/IHBIC TIEPBOTO MOPSIKA TAHHBIX (YHKITHIA:
a)z=xe’ +ye*; 6)z= In(x+exy).
Bapmuanr 4

1. HaiiTu TOUKH SKCTpEMyMa U aCUMIITOTHI Tpaduka GyHKIIHH y =X
.3
X< +1

2. Haitri mpenen GyHkmmn |jm SINX=Y) |

2 x2 _
52 % —xy

3. HaiiTu yacTHBIE MPOU3BOAHBIE IIEPBOTO NOPSAIKA NaHHBIX QYHKIMA: @) 7 =2x%y —3xy? + X+ Y
0) zZ= xe% +sin[%)'
Bapuant 5
1. Ha¥itu To4ku riepern6a v MHTEPBAIbI BHIMYKIOCTH rpapuka GyHKIMKU 1 —2x3 /3 — x2 — 4x + 1.
2. Haiiti mpenen GpyHKmn

> '
- 2x< — X
timy 237 =0
X—>1 Q4x< — W4
y—>2

3. Haiiti wacTHBIE TPOM3BOIHEIE TIEPBOr0 MOPSAKA TAaHHBIX QyHKIMI: a) Z = N Xy — 2y2 ;

6) Z=arctg %
Bapuanr 6

1. HMccnenosate no nepBoi U BTOPOH MPOU3BOAHBIM (QYHKIHIO ) =x3 —3x+1.

2. Beraucnuts mpezen i 3% — 6y2 -

X—2 xZ —_ 4y2
y—1

3. Haiiti yacTHbIE IPOM3BOIHBIE IIEPBOrO MOPSIAKA JAHHBIX (QYHKUMHI:

) 2=2X¥; 6) z=+%" —5x°
Bapuanr 7
1. Haiitu TO4KH 5KCTpeMyMa U aCUMITOTHI rpaduka QyHKIMN y — x% —3x,
x? —1

2. Haiiti npenen gpyHxkunn lim sin(x+Yy).

2
X—>2 X< +
y—>-2 Xy
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3.Haiitu YacTHBIE MIPOU3BOAHBIE MIEPBOrO nopsiiKa JTAHHBIX GhyHKUNHA:

a) Z=X>+3x°y +12xy°;  6) Z=C°S(§—4yj'

Bapuanr 8
1. Haiiti Touky nepern6a ¥ HHTEPBAJIBI BHITYKIOCTH rpaduka GQyHKIMH ) = x°/5—x% + X8,

2
2. Haiitu ipenienn QyHKUMH  |im X +Xy,

X—1 x2 — y2
y—>-1

3. HaliTi yacTHBIC TPOU3BOIHBIC TIEPBOI0 MOPSIKA TaHHBIX (QYHKIUI:
a) 2=Xx2—2x2y +xy® +1; 6) z=€*(cosy +xsiny).
Bapuant 9

1. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBI (YHKIIUU y =E X3 —x2 _4x+5.

N

~ 2 2
. Haiitn npenen GyHKimu [jy X_—2XY + Y~ .
X—2 X2 — y2
y—2

3. HaiiTu yacTHBIC IPOU3BOIHBIC TIEPBOTO TIOPS/IKA TAHHBIX QYHKIUI: Q) 2 — 2y? ; 0)

2

X3
— —X 4y
z=In (e +e )
Bapuant 10
1. Haiitu acumnToTsl rpaduka QyHKINN y = x? —1,
xZ +1
. . 4xy+8y?
2. Haiitu pepen GyHKIMHA |jm 22X T9Y |
X—>2 ¥ _4y2
y—>-1
3. Haiitn YaCTHbIC MPOU3BOJHBIE MEepBOTO MopsiIKa JTAHHBIX byHKIMIA:

a) z=3x2y2+4xy3—x2; 6) Z:4arctgi_)3/.

Bapuanr 11
1. Haiit nHTEpBaIBI MOHOTOHHOCTH U SKCTPEMYMBI QYHKLHH ) =E 3 —x2 _4x+5.
2. Haiitn npenen QyHKUUU |jm x* —2xy+y?

X—2 2 _ 2
y—2 X y

3. HaiiTn 4acTHbIE MPOM3BOIHBIE IEPBOTO MOPS/IKA JAHHBIX QYHKIMA:  a) , _ 2y?; )

z= In(e‘X + e‘”’).
Bapuanr 12
1. Haiitu acummrorsl rpa¢uka Gpyakumn , _ X*
y= 3
X~ +1
2. Haiiti penen GyHKIHH |jm SINX=Y) |

2 x2 _
32 % —xy

3. HaiiTn yacTHBIE MPOU3BOIHEIE TIEPBOTO NOPSAAKA JAHHBIX QYHKIMI: a) 7 =2x%y —3xy? + X+ Y

y
6) z=xeX +sin[lj'

X

Bapuant 13
1. Ha¥itn To4ku riepern0a v HHTEPBAJIbI BHIMYKIOCTH rpapuka GyHKIMKM 3 —2x3 /3 — x2 — 4x + 1.
2. Haiiti npenen gpyHxkunn

- 2x% — xy
tirry 237 =
X—>1 Ax< — Yy
y—2
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3. Haiiti yacTHbIE MPOU3BOIHBIE IIEPBOTO MOPSAKA JaHHBIX QyHKIMA: a) Z = X2 — XYy — 2y2 ; 0)
- Y
Z=arctg-.
Bapuanr 14

1. Haiiti nHTEpBaIBI MOHOTOHHOCTH M SKCTPEMYMBI (PYHKIIUH y =§ 3 —x2 _4x+5.

2 2
2. Haiitu npenen GyHKuum |jypn X_—2XY + Yy~
X—2 X2 — y2
y—2

3. HaiiTu yacTHbIE IPOM3BOAHBIC IEPBOrO MOPSAKA NAHHBIX QYHKUMIA: @) , _ 2y?:6)z=In (e‘x + e4y).
X3
Bapuanr 15

1. Haiity uHTEpBaIBI MOHOTOHHOCTH U SKCTPEMYMBbI (DYHKIIHH y =§ 3 —x2 _4x+5.

2 2
2. Haiitu npenen GyHKuun |jyn X_—2XY +y°
X—2 X2 — y2
y—2

3. Haiitn yacTHbIC IPOU3BOAHBIC [IEPBOTO MOPSI/KA JAHHBIX QYHKUMIL: @) , _ 2y? 6) z=+ve* +e? .
3
X

Kpurepuu onieHKkn nmMUCbMEHHOW KOHTPOJIbHOI padoThl (6 pavkax pybedicnol ammecmayuul)

Peznamenmom BPC kagedpwvr «Bovicwias u npukiaouas mamemamuxa» npeoycmompero 25
06annoe 3a BvINOIHEHUe pPYOedtCHOU KOHMPOAbHOU pabomsl. Kadxcooe 3adanue, 6xoosujee 6
KOHMPOIbHYI0, OYeHUs8aemcs npenooagamenem OnpeoesieHHbIM Koaudecmeom 6annos. Mmozosuvii
Oann 3a KOHMPONLHYIO PAOOMY NOYYAEMCs CYMMUPOBAHUEeM DANI08 3a 8ce 3a0aHUS.

Kpurepuii oueHKH 0JHOT0 3aJaHUA:

— oOyyaromuiics MpaBWIbHO pEUIMJ 3agady;  [OpH 3TOM JIOTUYHO, TIIOCJIENOBATENIbHO U
apryMEeHTHPOBAHHO M3JI0XKWII PEIIeHUe 3a7aui — MaKCUMaJIbHOE KOJIMYECTBO 0aslioB;

— 0o0yyaromuics B OCHOBHOM IMpPaBWJIBHO PEIIWI 3a/ady, JOMYCTUB IMPH ATOM HE3HAUYUTEIbHBIC
HETOYHOCTU U morpemHocty — 80% OT MaKCUMAaJIbHOTO KOJINYeCTBa OaIljIoB;

— oOyuaroluiics He MOJIHOCTBIO pelIny 3a1ady, Ho He MeHee 50%, AOMyCcTUB MpH 3TOM He Oojiee
oHO# Tpy0oit ommbku — 60% 0T MaKCUMaJIbHOTO KOJMYECTBA OalIOB;

— 0OyuyarolIuiics MPHUBEJ HEMOJHOE pelIeHHe 3amadd (CTeneHb MmoyHOTH — oT 30% 1o 50%),
JOIIYCTUB MPHU ATOM 3HAYUTENbHbIE He04YeThl — 40% OT MaKCUMAaJIbHOTO KOJIMYECTBA OAJIIOB;

— oOyuaromuiics mpusen He 6oee 30% peuieHus 3a7auu, JOMYCTUB MPU ITOM I'pyOble OLIUOKU U
HegoueTsl — 20% OT MaKCMMAaJIbHOTO KOJIMYeCcTBa 0alljIoB;

— o0yyarouuiicss He MPUCTYNUI K pelIeHuto 3a1aun — () 6aos.

IK3AMEHAIIMOHHBIE BUJIETHI

Bunier Ne 1
1. Oynkius. O6nacTb onpeAeaeHNs, MHOXKECTBO 3HAUEHU N (YHKIUH.
. 2x+1
2. Haiitu obGnacts onpenenenust pyHkuun y = 1
X -
3. Haiitu npenens! GpyHkuunit, nonp3ysack npasuiom Jlonurans:
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COS X . X*=1+Inx

a) lim —=": ) lim >
xag X—1ml2 =l € —€
4. Haiitu npousBoHbIe GyHKIMIL:

a)y:3§&—72+3x—5; 6){)( IC\/_ a)y I\'}l( Ay= e 10, 4)xcosy +ycosx =0, y =7
2X y=

S. HaiiTi yacTHbIE POM3BOAHbIE pyHKIUH Z = 3X y3 —5Cos Yy + e”.

Buaer Ne 2
1. OcHoBHbIE 35IeMEHTapHbIE PYHKIINUHU, UX CBOMCTBA.
2.  Haiiti mpenenbl QyHKIMIA, TOTB3YACh paBUiIoM JlommTas:

. sin 6X
a) im=——=; 6 jjm(_Lt ___ 3 .
x—0 X Xx—3 X—3 XZ_X_6
3. Haiitu npousBoiHbIe PyHKIMI:

=t-1,

a)y=7x°— 2\/_+—+9 6)y=3x3arcsinx; g)y= g V2443 2)y = (4x+1)%=; a){ i
y_

3x

2
4.  Ha¥iTu 3KCTpeMyMBI M HHTEPBAIBI MOHOTOHHOCTH (DYHKITUH y = X .
x?—1
5.  HaiiTu yacTHBIE NPOU3BOIHEIE PyHKIUH Z = 3x% -7 y3 —5e” +5%.
Buser Ne 3
Jucrunnuna Matemaruka
dakynbTeT DAIN npo Qb [T cemMecTp Il
1. ®yuknusa. OOpaTHas U CIoX)Has QYHKIIUH.
2. Haiitu npenensl GpyHKINHA, TOIB3YACH TpaBUIoM Jlomuras:
8x° + 4x : 1 1
)|Im—' 6) Im| ——=1.
x> 3x° +9 - 2x x>0{sinX X
3. Haiitu npousBoHble QyHKIMHA: a) ) = 3x* - cos 2X;6) J X~ 2sint
y = In(cost);

6)Y=3X2—X53+3~\/x2 —8; 2)y=eX7+2X; 9)x2 +y2 +5xy =0, y, =7

4. Haiitu Touku neperu6a U MHTEPBANbI BHITYKIOCTH U BOTHYTOCTH rpaduka GpyHkuun y=x*/4-
X%/3+5.
5. Haiitu yacTHbIe IpOU3BOAHBIE PYHKIUU Z = sin(x + y) :

Buaer Ne 4
1. @Oyskius. MOHOTOHHOCTh (PyHKIMU. YEeTHOCTh, HEYETHOCTH (PYHKIIHMH.
x-1
2. Haiitu o6nacte onpenesnenus Gpyrkuun Yy = log 1,2[—2j :
X+
3. Haiitu npenens! ¢pyHKUMH, monb3ysich npasuiom Jlonuras:
. X*—4x+3 . e -2
2 im>——"""2: 5) lim ——=.
x—3 X°—9 x—+0 X< 4+ 1
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4. Haiiti mpownsBoHbIe DYHKITHI:

5 x=t2,
a)y=—"-5+2Ux3-8x* 6)y=-/xtgx;; €){ 13 L AY= In(e? +2x); 0) y = 3x+etox;
X s .
Y 3
y X—Yy
5. Haiitu oOnacte onpeneneHust QyHKIUHA Z = 5 :
y-—X
buier Ne 5
1. [Ipenen ¢pynkuuu. Onpenenenue npenena GyHKIUUHA sI3bIKe & — O | Ha SI3BIKE

nocsenoBarenbHoCcTU. TeopeMsl 0 mpenenax. beckoHeuHo Malble 1 OECKOHEYHO O0JIbIne
BennuuHbl. OTHOCTOPOHHUE MPEACIIbI. 3aMeuaTeIbHbIC PEIEIbI.

2. Haiitu npenensl pyHKIMH, NOaB3ysICh MpaBuiioM Jlonurans:
—3X+2 . x
a) li Im—; 6) lim Inxe
X—>2 2)( —x—6 X—>+00
3. Haiiti npousBoaHble QyHKIIMIA:
2
3 3, 1. 3gx: 3 =t _ — r_o"
a)y= 23/x —7x +\/; 6)y = x3X; 6)y =C0S3X; e){ e3¢ ; 0)xy—Iny=3, y =7
4. Haiitin acumnroTs! rpaduka GyHKIuN y — 2x+1.
x2
5. Haiftn yactHsle nponsBoaHble GyHKIMH , — X+ Y
X—y
buser Ne 6
1. HenpepsiBHOCTH yHKITMU. ToukM pa3pbiBa QyHKINH, UX KIacCCHUpUKAITHS.
2. Haiitu npenensl GyHKINNA, TOTB3YICH TpaBUiIoM Jlomutans:
4x° + 4x° __In(1+x?)
a) lim . 6) Iim——~.
x>0 3X +9x° —13 x>0 X
5)
3. HccnenoBaTh Ha HEMPEPHIBHOCTH (DYHKIMIO Y = 42X=4  proukax x1=2 u X=1.

4, Haiity nipousBoanbie GyHKumi: a) y = 7 + 6x° — % —8/¥ ; 0) y= (xz - 4x)- sinb5x;
X

B)y:In( —\/3—X2); r){ _i//_\/—

S. Haiiti yactHbie mponsBogHble QYHKINH Z = 3x? y3 + arcsin y+ e*
Buaer Ne 7

1. ITpounsBoaHas GyHKIMH, ee reoMeTpuUYecKrii U pusnueckuit cMpicia. [Ipon3BoiHbBIE CyMMBI,
MIPOU3BENICHHUS], YACTHOTO.
2. Haiitu npenens! pyHkuui, monb3ysch npasuioM Jlonurans:

. 3x —5x*+2 X

) lim == . 6) lim ————
X2 2X7 — x->01—COS 6X

3. Haiiti ipousBouble GyHKIHMiL: a) Y = ZX —tgIn3x;6) y= e (Sx — xs);
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B)y=xi—§/x—5+2x7+8; r){x:arctgt; 0) X’ =Iny+y?=0, y,=?.

y=t/2;
4. HaiiTy yacTHbIE IPOU3BO IHbBIE (PYHKIIMH JBYX HepeMeHHbIX Z =3X° +5x°y* —e’
5. Haitt o6nacts onpenenerus gyuxmn Y = IN(3X* =5+ 2).
Buaer Ne 8
1. Touku skcTpemyma pyHKIH. HeoOXomMoe 1 TOCTaToUHbIS YCIIOBHSI SKCTpeMyMa (DyHKITHL.
2. Haiitu npenensl pyHKIMN, N0AB3YsACh IpaBuiioM Jlonmrans:
2X° +4X+3 o 7X
a) lim ; 6) limsin(x-1)-tg—.
x> 3x° 4+ 9X —12 X1 2

5 7
3. Haiitu npousBoHble QyHKIUIL: a) Y = 2x° ——5 +4x* -8;

6)y=7"-cos3x;s) y=3/(2-3x) {X sin’t, m xy—Iny+y*=3.

=ctg t*
4. Haiiti sxcTpeMyMbl U HHTEpBajIbl MOHOTOHHOCTH (DYHKITUT y — X—3.
X+1
5. Haiitu o6nacte onpenenenns Gpynxinun Z = arctg y .
X
Buaer Ne 9
1. BrimyknocTs, BoTHYTOCTh yHKIIMHU. Touku nmepernoda rpaduka GyHKIuu, H0OX0IMMOE 1
JOCTaTOYHOE YCIIOBUS IIEperuoa.
2. Haiitu npenensl QyHKINN, MTOIB3YICH TpaBUiIoM JlomuTans:
_x—2x° +5x° 1 1
a) lim > ; 6) lim —
x>n 24+ 3x° + x U X -1 X*—3X+2
[ In 3X
3. Haiitu npouso nble GpyHkimii: a) y =6 — 3x* — +3 ; 0) Y= 9 ;
B)y=1g°6x; 1) y=eV13X, 1) 3x% —2y° =5xy.
4. Haiiti Touku nepernda u MHTEpPBaJbl BBIMYKIOCTH U BOTHYTOCTH rpaduka GyHKIHH
y=2x3+3x2-2.
S. Haiitu yactHble npou3BoaHbIE PyHKIMU Z = In(x +In y) :
Buer Ne 10
1. [IpousBoaHbie QPyHKIUH, 3aJaHHBIX NTApaMEeTPUIECKH U HeaBHO. Jlorapudmuyeckoe
muddepeHupoBaHue.
2. Haiitu npenens! gpyHkuunit, nonb3ysacsk npasuiiom Jlonurans:
_Tx® —2x" +4x : 1 1
a) lim 5 ; 6) lim > -— .
x>0 2x° +5 x>0\ X —=x e -1
3. Haiiti npousBoaHbie PyHKIIMIA:

X=1gt,

2
a) y=3x- 3 o)y ="% g eY yray=0; o) y=e” tgx;a){ |
y=sin 2t.

2x2 VX

4. Haiitu yactHbIe TpOU3BOAHBIE QYHKIIUH Z :%
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x? +16

o. Haiitn acumnrorsl rpaduka pynkuuun Y =
X
Buaer Ne 11
1. Teopems! Posuts, Jlarpanxa, Komn.
2. Haiitu npenensl pyHKIMM, N0ab3ysich npaBuiaoM Jlonurans:
. 2x*—Tx+3 . 1 1
2 limS— 7% G)lim| —— — = |.
>3 x° +4x—-21 I x—1 Inx

3. Haitti npoussomsle pynkuuit: a) Y = 4X°> — % + \/F +/5; 6) y =(2x* —=5)-e°*;
X

. X =arcsint,
B) Yy =+1—-sin2x; r) In(xy) = x> — y*; n)
y=Int,
4, Haiitu Touku nepernba u MHTEPBAJIBI BBHITYKIOCTA U BOTHYTOCTH Tpaduka GyHKIUNA
y=2x3+3x%-2.
y 2 3 4 _
5. HaiiTi yacTHbIE MPOM3BOIHbIE (PYHKIUM IBYX HepeMeHHbIX 3Z° +2X°Z+4xy”" =0,
Buaer Ne 12
1. AcumnToThl rpaduka GyHKIHU.
2. Haiiti npenensl pyHKUIUN, HE NOIB3YACh MTpaBuiioM JlonuTans:

. Sx+4x*+7 (1 1
a) lim . 53 6 liml —————1.
x>0 8+ 2x° +bx x>0 X e -1

8 2
3. Haiitu npousBoaHble QyHKIUN: a) V = 7x° — — t Ux* =In e; 0 y= x2.e ¥ ;
X

N2
B) y=arctg~2x—-1;r) {x_ln L m Xtgy + y? =5x
y=t+Int,

2x+1
x> -4
5. Haiitu acumnrotsl rpaduka GpyHKIUN y = 2x+1.

X2

Bujer Ne 13
1. OyHKIMK IBYX MepeMeHHbIX. [ paduk, 0061acTh onpeesieHus, Mpeiesl 1 HePEPbIBHOCTh
(GYHKIUYU IBYX IEPEMCHHBIX.
2. Haiitu npenensl GpyHKIMM, M0IB3ysAch npaBuwiioM Jlomuras:

Coxt=3x*+7Tx
a) lim 3 ;
x>0 2x +5x° -1

4, Haiiti oGnacte onpenenenust pynkuuu Y =

6) lim (arcsin x - ctgx).

5 120 x
3. Haiitu npousBoiHble GyHKIUMH: a) V = 8x — 7~ 3\/ x5 ++/10; 6) y=¢e LI x ;
X

B) y=th4x;r) y=Bx=1D-Inx; n) X2y+2X2_y2:3-

4. Haiitu oGnacts onpenenenust pyHkuuun Z = X2 — y.

5. Haiftit nHTEpBaTbI BHITYKIOCTH 1 TOUKH Nepertioa rpaduka GyHkipm Y = 2x% +Inx.
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Buaer Ne 14

1 YacTHple POH3BO/IHBIE (PYHKIMH ABYX EPEMEHHBIX, IPOM3BO/IHBIE BBICIIIX ITOPSIIKOB.
2. Haiitu npenens! GpyHkuni, monp3ysack npasuiiom Jlomurans:
2
. X" —x-2 -
a) lim — ;  6) lim x-ctgzx,
x->22x° +x-10 x—0

1 [3 i
3. Haiitu npousBoaHble QyHKIUN: a) V = 2x° — 3 Ux® + 65; 0) y= (x5 — 4)- sin 3x;
X

_ 13t
- X - e 1]
B) Y =In(2x +cosx); r) xsiny=ylInx; n) o
y=e",
4. Haifty yacTHbIe POM3BO/IHBIE BTOPOIO MOpSIKa (PYHKIIMK ABYX IIEPEMEHHBIX
Z =3c0S X +3xy?.
5. Haitt o6nacts onpenenenus gyuxmn Y = Ig(2x% + X —3).
Buaer Ne 15
1. DKcTpeMyM (pyHKITHU ABYX IepeMeHHBIX. HeoOxoaumoe i 10CTaTOYHOE YCIOBUS
AKCTpeMyMa (YHKIIMH JIBYX TEPEMEHHBIX.
2. Haiiti npenensl GpyHKUIUN, TOAB3YsICh MpaBuiioM Jlonurans:

. Bx?—x*+7x i 20 2
a) lim 7 57— 0) lim| — — :
x>0 2x" +5x x5 X —-25 x-5

1
3. Haiiti pousBoHble QyHKIMitLA) Y = 7x% - —+ ¥x =In5;6) y= (x2 + 2)- In8x; B)
X
y=Int,

4. HaiiTi yacTHbIe MPOU3BOIHBIE MIEPBOTO MOPAIKA JAaHHBIX (DYHKIIUI:

a) z:3x2y2+4xy3—x2; 0) z:4arctg?(—33/.

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

5. Haiitu skctpeMymbl GpyHKIuKM Z = x% + y2 + Xy —4x—-95Y.

Buaer Ne 16
1. HuddepenuupoBanue CcloxkHOM QyHKUMM JBYX mepeMeHHbIX. [luddepenunpoBanue
HESBHOW (DYyHKIIMH.
2. Haiitu npenensl GpyHKIMM, M0Ib3ysch npaBuwiiom Jlomuras:
_Tx® —2x" +4x . e¥_e
a) lim > ; 0) lim
oo 2x° +5 -0 In(1+ x)

3. Haiitu pousBoabie QyHKIMIL: @) Y = 2x° — % —8x —lne; o) y= (1— 2x)arcsin X;
X
B) Y= %/(x2 —~ 3)2 %7 St—sint; m)cos(xy) = ysinx.
y =5—-co0s 2t;

4. HaiiTu yacTHbIE IPOU3BOIHBIE (PYHKIIMH JBYX MepeMeHHbIX Z = 3COS X + 3y2 , TIe
X=2Uu—-V; y=3U+2V.

S. Haiitu oOnacte onpeneneHust pyHKIUN y = S +1g(3—x) -
X
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Kpurtepuu oumeHKH (8 pamrax npomesicymouno ammecmayui)

Peznamenmom BPC kagedpwl «Bvicuwias u npukiaonas mamemamuxay omeem cmyoenma Ha
IK3AMeEHe OYeHUusaemcsi o 5-0anlbHOU WKae.
Kpurepuii oneHKH 0TBeTa HAa IK3aMeHe:
— 5 Oayu10B 1OJIy4yaeT CTYAEHT, IPOJIEMOHCTPUPOBABLIMI IOJHOE BJAJEHUE 3HAHUSMHU B
COOTBETCTBUU C TPeOOBaHUSMH Y4eOHOW MPOTpaMMBbl, T.€. PEIIUBIINN Bce 3aJaHus 0e3 ommOOK B
JIOTUYECKUX PACCYKJICHUSAX U B 000CHOBaHUU PEILICHUS;
— 4 0anna noiydaeT CTYJIEHT, KOTOpbIM IMpU IOJHOM BJIaJEHUU 3HAHUSIMU B COOTBETCTBUU C
TpeOOBaHMUAMHU Y4EOHON MpOTpamMMbl JOIYCTHJI OTIENbHBIE HECYHIECTBEHHBIE OMIMOKK JHOO
MIPUBEJCHHBIE UM pEIIEHUsI HEeIOCTaTOYHO OOOCHOBAHBI;
— 3 0asy1a MoJIyyaeT CTYIEHT MPU HETOJTHOM HM3JI0KEHUH MOJy4YEeHHBIX 3HAHUN, JONMYCTUBIIUHN MPU
9TOM OT/I€JIbHBIE CYIIECTBEHHBIE OLIMOKHY;
— 2 0au1a ToNy4aeT CTYACHT MpU OECCUCTEMHOM W3JI0KEHWU Marepuana, IOIMYCKArOIIHi
CYLIECTBEHHbIE OIIMOKU, KOTOpbIE MOTYT TPEMSITCTBOBATh YCBOEHHUIO JalbHEWIIeH yueOHOM
nH(pOopMalnH.

111 CEMECTP
BOITPOCHI JIJIsI COBECEJIOBAHUS (TEKYIIIUN KOHTPO.Ib)

Paszpnen: «MMHTErpasibHOE HCHHUCTICHH E»

1. Tlonatue mepBooOpa3HOi. HeompenenéHHwlii WHTETpal U €ro cBolcTBa. Tabmuia
HeonpeaeIEHHbIX HHTETpasioB. OCHOBHBIE METO/Ibl UHTETPUPOBAHHUSL.

2. HemocpencTBeHHOE MHTETpUPOBAHUE, METOJI MOJABEACHUS 10 3HAK auddepeHmmana, MeTo
3aMEHbI IEPEMEHHON. MHTETPUPOBAHUE 110 YACTSM.

3. KommekcHbie uncna. AnreOpawdeckas (opma 3amucyd KOMIUIEKCHOTO 4Yuciia. Moaynb u
aprymeHT. TpuroHomerpuyeckass M MokaszareiabHas (OpPMBI 3alUCH KOMILIEKCHOTO YHCIA.
JevictBusa Hag KoMIUIEKCHbIMU ynciamu. @opmyna Myaspa-Jlanmnaca.

4. Mmuorounensl. Teopema be3sy. OcHoBHas Teopema anreOpnl. Pa3noxkeHune MHOrowwieHa Ha

JUHEIHbIEe U KBAaJIPATHbIE MHOXKUTEIIH.

Tunel npocTelmMx Qpoodel U UX UHTETPUPOBAHKE.

WuTerpupoBanre panoHaIbHBIX AP0Oei METOIOM pa3iio’KEHUs Ha MPOCTEUIINE IPOOH.
WuTerpupoBanne npocTeHnX UppalMOHANbHbBIX (QYHKITHI.

WuTerpupoBanre TpUroHOMETpuYecKuX QyHKIUH, YHUBEpCalbHas 0 JCTAHOBKA.
Omnpenenéuupiii uHTerpanmn u ero cpoiictBa. @®opmyna Herotona-Jleitbnuna. 3amena
MEPEeMEHHON B oOmpelenéHHOM wuHTerpange. Dopmyna HHTETPUPOBAHMS IO YaCTSIM IS
ompeaeNéHHOrO0 UHTErpaa.

10. IlpunoxkeHusi oOmpeAeaEHHOrO0 HWHTErpaia: BbIUMCICHHE IUIOMAJe TIIOCKUX (uUryp,
BBIYHCIICHUE JJUHBI IYTU KPUBOH, 00HEMOB TEJL.

11. HecoOGcTBeHHBIe HHTErpanbl. HTerpanbl ¢ OSCKOHEUHBIMH MpeleiaMu WHTETPHUPOBAHMUS.
WuTerpansl OT HEOTpaHUYEHHBIX (PYHKIIUH.

Paszpen: «/In¢ppepennuajibubie ypaBHEHHA»

1. OoObikHOBeHHBbIe auddepennmanbubie ypaBHeHus. OcHoOBHble ompeaeneHus. [[Y mepBoro
nopsinka. Teopema CyiecTBOBaHUS U €IWHCTBEHHOCTH pelieHHs Uit nuddepeHInaIbHOro
ypaBHeHus 1-To mopska.

© oo

2. YpaBHEHHs C pa3AeIAIOIUMUCS IIEPEMEHHBIMU, ONHOPOAHbIE Y.
3. Jluneiinsie /1Y 1-ro nopsaka
4. JludpdepennmansHple  ypaBHeHMs 2-Tro  nopsaka.  OcHOBHele  moHsATUsA. Teopema

cyuiecTBoBaHus pemieHus. [Ipocreiine ypaBHeHuUs, JONYCKAOINE TOHWKEHUE MOPsAKa.
5. Jluneiinble nuddepeHIMaIbHbIE YypaBHEHUS 2-To mopsaka. JIMHeiHble OJHOpPOJIHBIE U
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HEOJHOpPOJHbIE YypaBHeHUs. Teopema O CTpyKType OOLIEro peleHus JHHEHHOro
HEOHOPOJHOTO YPABHEHHUS.

6. Meron Jlarpamxa pemenuss JIHAY. Jlunelinsie auddepeHunanbHble  ypaBHEHUS C
MOCTOSIHHBIMU KO3 (purimenTamu.

7. Pemenuwe JNMHEHHBIX OJHOPOIHBIX U(PQPEPEHINATBHBIX YpPaBHEHUH C TOCTOSHHBIMHU

KO3 pHUIIHEHTaAMH.
8. PemeHne NUHEHHBIX HEOJHOPOAHBIX AU(B(EPEHINANBHBIX YPaBHEHUH C TOCTOSHHBIMHU
KOX(QQHUIIMEHTAMH C TIPABOM YaCTHIO CIIEIUATBHOTO BH/IA.

KOMILIEKT 3AJAHUM I/ KOHTPOJIbHOM PABOTHI (PYBEXKHBIN KOHTPO.Ib)
INEPBASA ATTECTAIIUA

Bapuanr 1
1. Haittn I/IHTeraJ'IBI‘

@K? +——mV_4yx
COSX X

xdx
Ja-x*

H)J%; e)j0033xcos9xdx.

6)Ie1‘3xdx; B) [(3x +1) e*dx ;r)j

Bapmuanr 2
1. HaliTu uHTErpasibl:

a) j 10+L—l—3§/x72+cosx dx;
16-x2 x&

6)]«/4x 1dx; B)J.X “dx 1) [(4—3x)edx;

H)IM e)jcos5 xsin xdx.
6x +1
Bapuanr 3

1. HaliTi uHTErpaibl:

6 9 _§ X _4/,,3 .
a) j(sinszr = X+e \/X_de,
6)j

dx B) xcos(2x +1)dx; r)J'
I(Sx——Z)dx.

x> +4x+1’

arctg’ x(1+x )
e)jcos4 Xdx .

Bapmuanr 4
1. Haiitu uHTErpansl:

) 1 8
15sinX— ———+—+13-4" -6 |dx:
2 j( x> +9 3/x j

I In xdx : r)I(XZ - 4x) In xdx;

6)j .,
Ja—5x
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IM : )Is|n xdx.
2X + 2
Bapuanr 5
1. Haiitu unTerpansl:
X 4
a) [(2-5 v

6)'[sin (3—5x)dx; B)J‘xe‘xzdx; r)'[arctg 3xdx;

(x +1)dx 3
H)Im, e)'[tg xdx.

Bapuant 6
1. Haittn I/IHTeraJ'IH

a)J‘( 3 \/7+3jdx
16+ X? sm x

6)[5° dx; p) j (x? +1)° xdx; 1) j In(1+ x2)dx;

n)j (4x-3)dx e)jsin5xcosxdx.
X% +4x+9

Bapuant 7
1. HaliTu uHTErpasibl:

15 4 3 X . 5x-3 10, : . 3xdx
a) I[ — + o 2 jdx, 6) [ *dx; B)j(S—GX)Sln 4xdx,r)j10 v
n)_[ (2x— 3)dx : e)'fsin48xc:058xdx.
x2 +2x+11
Bapuant 8

1. HaliTu uHTErpasIbl:

a)J. d ~3* +4/x® —7cosx+3 dx;
4+ x*

H)j (4x—-1)dx

6)'fcos(10x—7)dx; B) IS\/Sin4 xcosxdx; 1) [x?Inxdx; .
X2 +6x+3

BTOPASI ATTECTALMA

Bapmuanr 1
1

T
1. HaiiTu onpenienneHHbIC HHTETPAJIBI: a) I (2 dx - 6) J’ co X sin X dx
0 (£X 0

+3)'

} 5 ln x dx
2. Haiitu HecoOCTBEHHBIN WUHTETPAI: I .
X

1

!

3. Haiitu pemenns IY: a) Xy" — Yy’ — Xsin Yy _ 0; o) (1—I— x)y”+ y'+1=0.
X

38




. HaiiTu HecoOCTBEHHBIN UHTETpA: a)

Bapmuanr 2

7[4
. HaiiTu onpenienieHHbIe HHTETPAJIBL: Q) In—XdX; 0) J‘Lz
o 1l—sin“X

X
X 2dx
V1-x3

; 6) Y+ y’tgx=%sin 2X.

!

| <

. Haiitu pemrenns IV: a) Xy" =Yy'In
X

Bapuanr 3
e 1 2

. Haiitu onpeneneHHble HHTErpaibl: a) J. %dx; 0) Ixzex dx.
0 0

1

. . 1/x
. HaiiTn HecoOCTBEHHBIN HHTETpAIT: a) — € dx.
0

. Haittu pemenus JIV: a) Y — Xy’ = 6) xy" -2y =2x".
cos” >
X
Bapuanr 4
74 3 1
. HaiiTn onpeienieHHbIe HHTErpAIBL: ) IMdX; 0) j 3x? — 28/x — = |dx.
3 COS’ X ) x
) 5 "CIn x dx
. Haiitn HecoOCTBEHHBIN HHTETpAI: &) j :
X

1
. Haiitu pemenns JIV: a) Xy"—y' =x%€*; &) yy"+y?=1.
Bapuant 5

12
. HaiiTu onpeneneHHbIe UHTETPANIBL: Q) jxsmSde ;6).[ X"+ —F—-Vx dx.
X

0 1
. Ha¥itn HecoOCTBEHHBI HHTETPAI: T 4Xdﬁ 7
-1
. Haiitu pemwenus JIV: a) y"(x2 + 5)— 2y’x=0; o) y"(2y + 3)— 2y'2 =0.
Bapuanr 6

2 zl2
1
. Haiitu onpeneneHHble HHTErpayibl: a) j[43\/x ——+ X7jdX; 0) jx cosxdx.

1 Vxo ;

3
Haiitu HecoOGCcTBEHHBIN MHTETpall: _[ L
. : =
oV 9—x

. Haiitu pemenus JIV: a) x3y”+ Xzy'—1=0 : 0) y"(3y+4)—3y'2 =0.

Bapuanr 7

3 e
2 1
. Haiitu onpeneneHHble HHTETpaNbl: a) J(4X —3x? - —3)dX; 0) I(Xz — 4X) In xdx.
1 X 1
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. Haiitn HecoOCTBEHHBIM HHTETPAT:

[o0]

xdx
X2 +4

. Haiitu HecoOCTBEHHBII HHTETPAIT: J.

. Haiitu pemenns IY: a) Xy"+ Yy +x=0; 6) yy"+VY’ ‘=
Bapuanr 8

2 e
[z 3
. Haiitu onpeneneHHple HHTErpaibl: a) _|‘(4X5 —3x3 - —4jdX; 0) Ixz In xdx.
1

X

o0
dx
. Haiitn HecoOCTBEHHBIN HHTETpAT: I
x> +9

. Haiitu pemenns IY: a) Y = l(1+ In —) 6) ' +2yy'=0.
X X
Bapuant 9

1 1
. Haiitu onpefieneHHble MHTErPANBL: a) I(3x2 +4x —l)dX; 0) jx 3" dx.

-2 0
00

. Haiitn HecoOCTBEHHBIM HHTETPAT: I
1

. Haiitu pemenus 1V: a) Y" + y'2 =e”;0) Y+ 2xy'2 =

BapnaHT 10
w2

. HaiiTn onpe/ieneHHbIe HHTErPAEL: a) J( X ——+3x jdX 0) j X — l cosxdx.
x

[

. Haittu pemenus Y: a) xy" + 2y =0 6) y”y +1=0, y(l) =-1, y’(l) =—
Bapuant 11

2 1
2 _
. HailiTn onpeneneHHbIe HHTETpAIBL: Q) J(4x -—+ 3«/)5) dx; 6) jx e *dx.
X
1 0

o0

o . -5x
. Ha¥itn HecoOCTBEHHBIM HHTETPAI: J'e dx.
2

. Haiitu pemenus IY: a) Xy"+ Y =—— 6) y”y3 +64 =0, Y( ) Y ( ):

<

Bapmuanr 12

3 1
. Haiitu onpenenennble MHTErpabl: a) J.(ze —5x+ 4)dX ; 6) j(3 + x) e*dx.

2 0
xdx
. HaiiTi HeCOOCTBEHHBI HHTETPAT: I L
. Haiitu petienus JIY: a) x3y”+ Xy = JX @) y" =24y,
Bapmnant 15
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e 1
3
. Haiitu onpenenenHble HHTErpabl: a) J. %dx; 0) Ixzex dx.
0 0

1
. . 1/x
. HaiiTu HecoOCTBEHHBIN UHTETpA: &) —26 dx.

0
X p
. Haiitu pemenns IY: a) Y — Xy’ = 6) xy"'—2y' = 2x*.
cos® >
X
Bapuanr 16
74 3 1
. Haiitn onpeieneHnbIe HHTErpaIbl: a) J‘MdX; 0) j 3x* — 23/x — = |dx.
3 COS’ X ) x
In x dx

+00
. Haiitu HecoOCTBEHHBIN HHTETpaI: a) I .
1

. Haiitu pemenns IY: a) Xy"—y' = x%e*; 6) Yy + y'2 =1.
Bapmuanr 17

12
. Haiitu onpenenenHple HHTETpaibl: a) IXSIn3XdX ;6)I X" +—7—Vx dx.
X

0 1
. HaiiTn HecoOCTBEHHBIN HHTETPAT: T dx :
LAX+ T
. Haiitn pemens J1V: a) y'(x2+5)-2yx=0; @) y'(2y+3)-2y2=0.
BapuanT 18
1 e
. HailiTn onpeneneHHbIe HHTETpAIBL: Q) J. Lﬂr; 0) J. cos’ X sin X dx.
2 (@x+3)" g
5 5 "CIn x dx
. HaiiTi HecOOCTBEHHBII UHTETPAI: J :
1 X
y!
. Haittu pemenns IY: a) Xy"—y'—xsin — =0; &) (1+ x)y” +y +1=0.
X
Bapuantl19
e 74
. Ha¥iTu onpeneneHHbIC HHTETPAJIbI: a) .[ln—dx; 0) JALZ
1 X o l—sin“ X
. ; § : j X 2dx
. Haiitu HecoOCTBeHHBII UHTETpAN: ) | —F——.
ov1l— X3

o " ! y, . 14 /. 1 1
. Haiitu pemrenns IV: a) Xy" =y'In—; 6) y" + ytgx=§sm 2X.
X

Bapuant 20

e 1
3
. Haiitu OIIpeAeICHHbIC HHTETPAJIbI: a) J. %dx; 6) Ixzex dx.
0 0
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1
o o 1/
8. Haiitu HecOOCTBEHHBIN HHTETPAI: a) J—ze *dx.
0

. ' X " ’ 4
9. Haiitu pemenus JIYV: a) Y —Xy'=—— 6) xy" -2y’ =2X".

cos? 2
X

Kpurtepuu onieHKH NHCbMEHHOH KOHTPOJIBbHOI padoThl (6 pamkax pybedicnol ammecmayuil)

Pecnamenmom BPC kxagedpwt «Bvicuwias u npukiaduas mamemamurxay npeodycmompeno 25
oannos 3a GvinoaHeHue pyoOeldCcHOU KOHmMpoavHOU pabomul. Kadxcooe 3adamnue, 6xoosiuee 8
KOHMPOIBbHYIO, OYEHUBAEMC Npenooasamenem OnpedeieHHbIM Koauuecmeom 0annos. Mmoeoswiil
Oan1 3a KOHMPONLHYI0 paOOMY NOLYYAEMCA CYMMUPOBAHUEM DALL08 3a 8Ce 3A0AHUSL.

Kpurepuii oueHKH 0HOI0 3a1aHUA:

— oOydJaromuiics TpPaBWIBHO pENIWI 3a7ady;  [pPH 3TOM JIOTHYHO, I[OCIIEJOBATEILHO U
apryMEHTHPOBAHHO M3JI0XKIII PEIICHUE 3a7]a9l — MAaKCHMAJTbHOE KOJIMYECTBO 0aJIOB;

— o0yuaromuics B OCHOBHOM IpaBWJIBHO PEIIMI 3a/ady, JOIMYCTHB NPH 3TOM HE3HAUYUTEIbHbIE
HETOYHOCTH W morpemHocT — 80% OT MaKCHMaIbHOTO KOJIMYECTBA OaJIOB;

— o0ydJaromuiics He TIOJTHOCTRIO PENII 3a1a4uy, Ho He mMeHee 50%, JomycTHB Mpu 3TOM He OoJiee
oJHOU TpyOo# ommOku — 60% OT MaKCHMAaTBLHOTO KOJMYeCTBa OaJIoB;

— oOyuaromuiicsi MPUBEN HEMOJHOE pelIeHHue 3anadu (creneHb mojgHoTel — oT 30% mo 50%),
JOTIYCTUB MPHU ATOM 3HAYUTENbHbIE HeoUeThl — 40% OT MaKCMMaJIbHOTO KOJIMYECTBa OalJIOB;

— oOyuaroutuiics mpusen He 6osee 30% pelieHus 3agauu, JOMYCTUB MPHU 3TOM TpyOble OMIMOKHU U
Heno4deThl — 20% 0T MaKCMMAaJIbHOI'O KOJHYECTBA OaJJIOB;

— oOyJaromuiicss He MPUCTYIWI K PelIeHu o 3a1aun — O 6aioB.

IK3AMEHAIIMOHHBIE BUJIETHI

Bapuant 1
1. ITonstue neppooOpazHoii. HeonpenenéHuublii HHTETpas U €ro cBoicTBa. Tabmuia
HEOIIPEIEIEHHBIX UHTETPAJIOB.

2 3
2. Haiiute nHTErpAaIbL: a)I[xz + % —3/x? jdx; 0) I(Bx +1) e*dx;
1 X S

Jxdx . Todx . [ dx o) [—X=3dx
Mneen Pty P ea

3. Pewnre JIY ¢ pasaensommmucs nepemennsvu (L+ y2)dx — xydy =0 y(2) =1

4. Haiitu iomaab GUrypbl, OrpaHUYEHHON TUHUAMU: Y = X2, y=4,x=0

Bapuanr 2
1. OcHOBHEBIE MCTOABI HHTCTPUPOBAHUA: HETIOCPEACTBCHHOC HHTCTpHUPOBAHUC. MGTOI[
HHTCTPpUPOBAHUA ITOABCACHUCM I10/] 3HAK ILI/I(I)(I)epeHL[I/IaJ'Ia, MCTO/J 3aMCHBI HepeMCHHOﬁ.

Jxdx -

3 1
. 1 2

2. Haiitu unterpaisl: a) (3x2 —23/x — _jdx; 0) (4 — 3x)e>*dx> B) | M2 22,

~!. X -(.: '([\/;+1
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dx_: e [cos’xdx.

F)I\/xT' len2

X
3. Pemnre 1Y y':5+l.
y X

4. Haiitu muiomaas (pUrypel, orpaHuyeHHoi muausmu: Y =1— X2, y=0.

Bapuanr 3
1. UHTerpupoBanue no 4actsaM B HEONPEACIEHHOM MHTErpase.

5 > zl2
2. Haiitu unTeTpasl: a)_[[4‘°\’/; _ + X7jdx; 0 Ix cosxdx);
1 0

1
A/ X
todx .

: _d
et L Tty

2

;e) jsin23xdx.

3.Penmmre IV : Y'tgx-—y=1; y(ﬂ):l;
4. Haiitu ruomaas GUrypbl, OrpaHudeHHON JIMHUsAMU: Y = X2, y=2X+3.

Bapmuanr 4

1. Pa3no)xeHune MHOTOUJIEHA HA JIMHEWHbIE U KBaJIpaTHbIe MHOXKUTENU. THUIIBI MpocTeduX qpooeit u
VX UHTETPUPOBAHUE.

3
2. HaiiTi uHTErpasIbl: a)_[(4x —3/x? — ig)dx; 0) I In xdx
X

1

e 0[S e

3. Pemmute /1Y ¢ paszensiomumncs nepemenasivu XydX + (L+ YA)V1+ x2dy =0; y(+/8) =1.

X° —2x+2

4. Haiitu muomaas GUrypbl, orpaHudeHHON JIuHusAMuU: Y = X3, y=4x, x>0.

Bapuant 5

1. UnTerpupoBanue palnoOHAIBHBIX ApoOel METOI0M pa3jioKeHHs Ha MPOCTEHIIINe JpoOH.
WuTerpupoBanre npoCcTeHIINX UPPALIMOHANBHBIX (DYHKITHI.

2. HaiiTu uHTErpab: a)j‘[S/x4 __3 . 5X2de; 0) .1fn(1+ x?)dx;
1 VX -

3 0 .
F)fszdX; 2 | dx_; ¢) [cos’xsin® xdx.
X*—4 S AX+T

)J‘l-l—\/XT.

3. Pemure IV V'+yC0SX =COSXx.

4. HaiitTi miomanps (pUrypel, OrpaHUYEHHON JIMHUAMU: Y = \&, y=x.

Bapmuant 6
1. UaTerpupoBane TpUrOHOMETPUYECKUX (PYHKIIMH, YHUBEpCaJIbHAs MOJCcTaHOBKa. VIHTErpasbl

BHIA jsin” xC0S” Xdx.
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2. Haiitu uHTETpasBl: a) f[% _1 \/_jdxj 0) .[XZ In xdx; B) I

1\ X X

XN X+
2 dx o 2x=l
e R e ] o

3. Pemure 1Y y’=%+5%+6.

dx.

. . 2
4. Haiitu muomaas GUrypbl, orpaHndeHHon JuHusamu: Y =X", Y= Jx

Bapuanr 7
1. OnpenenéHHbIN UHTETPAl U €T0 CBOWCTBA.

1 16 [e's}
2. HaiiTi nHTErpaibl: a) (3x2 +Ax —l)dx§ 0) ¢ 2 In xdsx’ B) PX © 1)
J; {x ‘J‘jil+ \&Ex I |n x

2 —
J‘ dx - e) fx—?’dx
d V2 -1 X“+Xx+9

3. Pemute 1Y y'—l =x°, y(l) 0.
X

o o 2 2
4. Haiitu romaas GUrypsbl, orpaHndeHHo munusamu: Y =X, Y =—Xx", x = 2.

Bapuant 8
1. ®opmyna HreroToHa-JleliOnuma. 3aMeHa mepeMeHHON B omnpeaenéHHoOM wuHTerpaine. dopmyna
MHTErPUPOBAHUS TIO YACTSIM JUIsl ONpeieIEHHOTO UHTErpaia.
8 T 15
. xdx
2. Haiitn unTerpainst: a) J‘(?{/; —x- 4)dX; 6) I(Z — 5x)SIn XdX ; B) I

3Vx+1’

057[
r) Icos3xdx,n) jtgxdx ¢) [sin’ xcosxdx.

3. Pemure 1Y ¢ pasgensiomummucs nepemernsivu Y’ SINX=ylIn y; y(—): 1.

4. Haiitu niomans (pUrypbl, OrpaHUueHHOM MMHuAMU: Y =D — X2, y=1.

Bapuant 9
1. IIpunoxxenus onpenenéHHOr0 WHTErpaia: BRIUYMCICHHUE IUIOMAACH MIIOCKUX (PUTYp, BBIUKCICHHE
JUIMHBI IyTU KPUBOI, 00HEMOB Tell.

4 712 4
2. HaliTi HHTErpasl: a)j‘(\/;_gx_,_ 2)dx; 0) J‘(x —1) cosxdx; B) J‘S ))(((1)(4 ;
0 oY

r)j dx ,H)I

. e [sin®3xdx.
X + X

MX
3. Peumte JIY ¢ pasnensiommmucs nepemennevi (L+e%)yy' =e*;  y(0) =1.
3

. o 2
4. Haittu mtomaap Gurypsel, orpaHideHHoi muHusmu: Y =X, Y=Xx".
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Bapuant 10
1. HecoGcTBennsbie naTerpansl. iHTErpasl ¢ 6eCKOHEYHBIMU NpEAeIaMi HHTETPUPOBAHNUS.
WHTerpansl OT HEOTPaHUYCHHBIX (DYHKITHH.

2. Haiitu uHTErpajb: a)j'[ 1 L i3 )dx’ 0) J'x 3*dx; B) Js{/_+1.
1

0 1
r) [xcosxdx: M [Inxdx: © jcos4x-cos9xdx.
0

3. Pemure 1Y ¢ pasgensomumuncs nepemennsvu Y = 2./y In X ; y(e)=1.

4. Haiitu ruomaas GUrypbl, OrpaHUYeHHON JIMHUsAMU: Y = X3, y=8, x=0.

Bapuanr 11
Huddepenunanbable ypaBHEHUs: onpeaeneHue, nopsaaok Y, pemenne Y.

2 1 4
2 dx
2. Haii : Ax — = +73 jdx; 0 ~dx; —
aillTH UHTErpabl a)j( X 22 b ).([xe B) £1+ V]
0,57
r) Ictgxdx H)I ef ZXXJlrldx)

3. Petmre 1Y y'—ﬂ =2x°.
X

4. Haiitu muomaas GUrypbl, orpaHUueHHON JIUHUAMU: Y = X3, y=Xx.
Bapuanr 12

1. JuddepenunansHoe ypaBHEHHUE 1-ro mopsaka: onpezeneHue; o0liee U YaCTHOE PEIICHHUS.
TeopeMa cyliecTBOBaHUS U €JMHCTBEHHOCTH peIHeHI/ISI s 1Y 1-ro nopsiaka.

2. Haiitu unTErpans: a)I(Z&—T+4deX 0) jx|ﬂ xdx; B)j://—_d);-'
X X —
) Y4 dx T jarctgx _ I _(x=Ddx_
5 XIn 0 1+x° 2+3x+ X

3. Pemmte IY  Y'tgx—-y=1; y(%):l.

. o 2
4. Haittu miomass GUrypsl, orpanuueHHol muausamu: Y =X, Y =2x.

Bapuanr 13
1. Y c paznensonMucs NepeMeHHbIMU: ONIpeIeIeHUue U MOPSA0K PEIICHNUS.

jd 6)J‘ +\/_ J'|n X+1dX;

dx

2. Haiitu unTerpaisl: a) I( 3\/ 4+ ——

x2 9+ x?

xdx _ I 4x -3
X* +4x+9

r) j2xsm xdx; m) I
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3. Pemmmte J1Y ¢ paspenstomumucs nepemennsiva SiN Yy COSXdy = cosysin xdx; y(0) = %

o o 2
4. Haiitu muiomaas Urypbl, orpaHudeHHoi muausamu: Y =—X°, Y =—1.

Bapuant 14
1.  Opnopoansie 1Y 1-ro nopsinka: onpeneseHre u nopsaok pemenus. Jluneinsie Y 1-ro
MOPSIZIKA: OIPEJEIIEHNE U MOPSA0K PeleHUs

xdx

1+/x

2. Haiitn uHTErpab: a)j‘(ze —ox + 4)dX; 0) szin Axdx: B) j
2 0 1

1 0
Cdx L [Xdx 8
r) -([i/l——x 1) £x2+4’ e) [sin® xcosxdx.

3. Pemure 1Y y':x;y.

4. Haiitu ruomaas GUrypbl, OrpaHu4eHHON JIMHUusAMU: Y = X +1, y=2, x=0.

Kpurtepuu omeHKH (8 pamkax npomesicymouHol ammecmayuu)

Pecnamenmom BPC xageopwt « Bvicuwias u npuxknaonas mamemamuxay omeem cmyoeHma Ha
IK3AMEHe OYeHUsaemcs no 5-0aiIbHOU wKae.

Kpurepuii oueHKH 0TBeTa HA IK3aMeHe:

— 5 0a/uI0B TOJNYy4YaeT CTYJIEHT, NPOACMOHCTPUPOBABIIMKN TMOJHOE BIAJEHUE 3HAHUSAMH B
COOTBETCTBUHU C TPeOOBAHMAMH Y4eOHOW MPOTPaMMBbI, T.€. PEIIUBIINN BCE 3aJaHus 0e3 ommOoK B
JIOTUYECKUX PACCYXKJICHUSAX U B 000CHOBAaHUH PEIICHUS;

— 4 0anna mojiydaeT CTYIEHT, KOTOPbIA MpHU IOJHOM BJIaJICHUU 3HAHUSIMU B COOTBETCTBUU C
TpeOOBaHUAMU Y4eOHON MporpamMmbl JOMYCTHJI OTAEIbHbIE HECYIIECTBEHHbIE OIIMOKU JHOO
MIPUBEACHHBIC UM PEIICHUsI HEeIOCTaTOYHO OOOCHOBAHBI;

— 3 0ass1a MoJIyyaeT CTYAEHT MPU HETMOJIHOM H3JI0KEHHUH MOJIy4YeHHBIX 3HAHWM, JONYCTUBIIUN MPU
3TOM OT/IEJIbHbIE CYIIECTBEHHBIE OIINOKHY;

— 2 0ajyia TONy4aeT CTYIEHT MpH OECCUCTEMHOM W3JIOKEHUHM MaTepualia, JOMyCKaoui
CYIIECTBEHHBIE OIIMOKH, KOTOpbIE MOTYT TPENSITCTBOBAThH YCBOGHHUIO JallbHEHIIeH yueOHOM
nHpopMaIuu.

IV CEMECTP

BOIPOCHI JIJIsI COBECEJIOBAHUSA (TEKYIIIUH KOHTPO.Ib)
Pazpen: «Paabpi»
1. Yucnossie psaapl. Cymma psaa. CxoaumocTs psaa. Heo6xoaumoe ycrnoBue cXoIUMOCTH psijia.
OcHOBHBIE CBOMCTBA CXOIALINXCS PSIOB.
2. 3HaKOIOJIOXKUTEJIbHbIE YUCIIOBBIE Psi/ibl. JloCcTaTOYHbIE MPU3HAKU CXOIUMOCTH
3HAKOIIOJIOXKUTENBHBIX PSIOB: IPU3HAKU CPAaBHEHUS.
3. JlocraTouyHble MPU3HAKH CXOJMMOCTH 3HAKOTIOIOKUTEIBHBIX PSAIOB: IPU3HAKUA CPABHEHHUS.
[Tpusznaku Janambepa u Komm.
3nakouepenyromuecs psaabl. [Ipusnak JleiiOnuma.
3HakonepeMeHHble psabl. OOl MPU3HAK CXOIUMOCTH.

ok
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o

CBolicTBa YHMCIIOBBIX PAIOB.

7. Tloustue o pyHkunoHansHOM psine. CreneHHsle psabl. UHTepBai u paanyc CXOAUMOCTH.
OO0nacTb CXOIMMOCTH CTEIEHHOTO PAJA.

CoiicTBa cTeneHHbIX psioB. JuddepennpoBanne 1 HHTETPUPOBAHUE CTETICHHBIX PSIOB.
@opmynsl u psel Maknopena u Teiinopa. Paznoxenne GyHKIUi B CTENEHHOM psil.

© o

Pa3nen: «OcHOBBI TEOPUM BepPOSITHOCTE U MaTeMAaTH4Y€CKOi CTATUCTUKHU
1. Cnyuaiinble coObITHA U onepanuy HaJ HUMU. HecoBmecTHble coObiTHs. [lonHast rpynna

MIOIIApPHO HECOBMECTHBIX coObITUH. Kitaccuueckoe onpesenieHne BeposITHOCTH.

[TpaBmia koMOMHATOPHKKU. Pa3munbie KOMOMHAIIMN O€3 TTIOBTOPCHHMIA.

[IpaBuna komOuHaTOpHUKH. PazmrmuHble KOMOMHALMY C TOBTOPEHUSIMH.

VYcnoBHas BEpOATHOCTh. T€0OpeMbl YMHOKEHUS U CIIOKEHUS BEPOSITHOCTEH.

®opmyia noaHo# BepoaTHocTH. DopMmynta baiieca.

[ToBTOopHBIE HcbITaHUsA. buHOMUaNbHOE pacnpeneneuue. Dopmyna bepHyrmm.

HauseposrHeiiniee 3HaueHUE YnCiIa MOSBICHUS COOBITHS.

7. JlokxanpHas U UHTErpajibHas TeopemMbl MyaBpa - Jlannaca. Pacnipenenenue [lyaccona.
[TommHOMMaNBHOE pacpeesieHuE.

8. CiyuaitHast BenmmunHa. [IMCKPETHBIE U HETIPEPBIBHBIC CITyYaifHbIe BEIWYHHEL. Psin
pacrnpeneneHusi AUCKPETHOM CIIy4ailHOW BEJIMYHHBI.

9. ®ynkuwms pactpeneneHus. CBorcTBa GyHKIMH pacripeesieHs.

10. ItoTHOCTH pactpenecHus, e€ cBoiicTBa. HopMalbHBINM 3aKOH pacipeaeicHusl.

11. He3aBucumMmble ciaydaiiHble BeTMUMHBL. YHUCIOBBIE XapaKTEPUCTUKU CITy4alHbIX BEJTHYHH.
MaremaTnueckoe oxxugaHue, €€ cBoicTa. Jlucnepcus, ee CBOMCTBA.

12. KoaddurueHT koppemnsium, ero CBOMCTBa.

13. OcHOBHBIE MOHATHUS MATEMATHYECKOM CTAaTUCTUKU: BEIOOPOUHAS COBOKYITHOCTb, FeHEepaIbHas
COBOKYITHOCTb, TOBTOpHAsI BHIOOpKA, OeCIIOBTOpHAs BbIOOPKA, OTHOCUTEINBbHBIN MOKa3aTesb
BBIOOpKH. Ommbka pernpe3eHTaTuBHOCTH. CTaTUCTHYECKOE pacipeiesieHne BHIOOPKH.
[Tonuron yacToT, rucTorpaMma 4acTor.

14. T'enepanbHas cpefHsisi, BRIOOPOYHAs CPEIHSsA. Y CTOMYMBOCTD BHIOOPOYHBIX CPEIHUX.
JloBepuTelbHbIE MHTEPBAJIBI ISl OLEHKH MAaTEMaTHUYECKOTO OKHJIaHHUSI HOPMAJIbHOTO
pacnpenenenus. OneHka BepoATHOCTH (OMHOMUAIBHOTO PACIIPEIEeHHs) 0 OTHOCUTEIbHON
4acToTe.

okl wn

Kputepuu ouenku (6 pavxax mexkywetl ammecmayuu)

Peznamenmom BPC kagedpovl «Bvicuias u npukiaouas mamemamuxay npedycmompeno 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku pazpabomanvi, ucxoos u3 pazoeieHust
Oannos: 5 6annoe 3a 0c80eHUe MeopemuecKuUx 60NPOCO8 OUCYUNIUHDBL, 5 OALI08 — 3a BbINOIHEHUE
0OMAWHUX 3A0AHULL.

Kpurepnu onieHKH 0TBETOB HA TeOpeTHYECKHE BOMPOCHI:

— 5 0annoB BbICTaBJsIeTCH CTYAEHTY, €CJIM OH M3JIOKWI COJAEp)KaHUe Bolpoca B 00beMe,
IIPELYCMOTPEHHOM IIPOTPAMMOM, TIPH 3TOM M3JI0XKWI MaTepuall T'PaMOTHBIM SI3BIKOM, TOYHO
UCIOJIb3YS MaTEeMaTHYECKyl0 TEPMHUHOJIOTUI0O W CHMBOJIMKY, B OIPEICIIEHHON JIOTMYECKOM
IIOCJIEOBATEIBLHOCTH;

— 4 0ana BBICTABJSIIOTCH CTYACHTY, €CJIM IIPH JOCTaTOYHO IOJHOM M IPaMOTHOM OCBELICHUU
BOIPOCAa OH JIOMYCTUJI HEOOJbIINE HETOYHOCTH, HE MCKAXKAIOU[UE MATEMaTHYECKOIO COJepKaHMs
OTBETA;

— 3 Oajuia BBICTABJSIIOTCH CTYAEHTY IIPU HENOJIHOM pAacKpBITUM COJEP)KaHUS BOIpoOca
(comeprkaHue BOIpOca U3JI0KEHO (pparMEeHTapHO, HE BCEra MOCIIEA0BaTENFHO), HO MTOKa3aHo oblee
MMOHMMaHHUE BOIPOCA; JOMYIIEHbI OIMOKH ITPH UCIIOIb30BAHUN MAaTEMAaTUYECKON TEPMHUHOJIOTUH;
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— 2 0aju1a MmoJIy4aeT CTYJAEeHT, IPOJAEMOHCTPUPOBABIINN OOpPBIBOYHBIE 3HAHMSI M JOIYCTUBIIUI
OLIMOKHU B OTIPEICIEHUH MOHITUN U ITPHU UCTIOIH30BAHUN MaTEMATUYECKON TEPMHUHOJIOT UH.

KOMILIEKT 3AJAHUM I/ KOHTPOJIbHOM PABOTHI (PYBEXKHBIN KOHTPOIb)
[NHEPBAA ATTECTALIUA

Bapuant No 1

1. UccnenoBarh YKMCIOBBIC PSI/IbI HA CXOUMOCTb:
2 0 7 n 0 n n

a)Z 3 0 X _——

B) —_—.
n= 11+n n=15n! n=1 (2n+1)“
2. HccnenoBath Ha yCIOBHYIO, A0COIIOTHYIO CXOJUMOCTb:

0 n 0 n 2 n o (—1\"
R R

n(n+1) 3n+1 n-1 3/n2
w oN xn x"
3. Haiitu 06acTh CXOAUMOCTH CTENEHHOTO psjia: a) 2, 0) Z
n-1 n! nan(n+3)
4. HaiiTu Tpu mepBbIX, OTIMYHBIX OT HYJS, WIEHAa pa3JOKEHUS B CTENEHHOW psJ pelieHus
1

3
mnddepentmansroro ypasuerms: Y =Y + X, y(O) =—.

Bapuant No2.
1. MccnenoBath YMCIOBBIC PSIIBI HA CXOTUMOCTb:
3 n
o0 1 x 3
a) 2 —5 6) Y - I T
n=1n?(n+3) n=1(3n )I -1 (n+1)%"
2. WccnenoBarh Ha YCIOBHYIO, a0COJTIOTHYIO CXOJAUMOCTD:
0 ne1 2n+1 3 noon" o (—1)"
) > ()" X (1) ————; B)z( n).
n=1 n(n+1) n=1 (2n+1) n=1 2
n
n+2 X+1
3. Haiiti 06;1acTh CXOAMMOCTH CTEIICHHOTO Psija: a) Z —_— ; 0) Z ( )
n=1\ N+4 nm1(2n-1!

4, Haiitn TpU IICPBBIX, OTIWYHBIX OT HYJH, YICHA pPa3JIOKCHUS B CTEIIEHHOH pAd pPCUICHHA

nudhepeHIHMaIBHOIO YPABHEHHUS: y' = 93X + 2Xy2, y(O) =1,

BapuanTt Ne 3.

1. HccnegoBaTh 4HCIOBEIE pHI[BI Ha CXOIUMOCTD:

N § n? +1, 6 Z n(n+1) 0 § (Zn—lj |

n=1 n 3 n=1
2.WccrnenoBath Ha yCIOBHYIO, a6con10THy10 CXOJIUMOCTb:

0 n n 0 n 1 0 n 1
a -1) ——; 6 -1) —; B -1 - 11-—|.
)El( ) 5n+1 )nzzll( ) (3n-2)" )nZ::1( ) ( j
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2 n
® n
3. HaifTi 0611aCTh CXOAMMOCTH CTENEHHOTO psija: a) Y. —— - X' ; 6) Z (x+2)".

n=1n+1 2

4.HaliTu Tpu NEpBBIX, OTIMYHBIX OT HYJs, WIEHA pa3JOXEHUS B CTENEHHON ps pelleHus

maddepeHInanbHOTO YpaBHEHHS: y, = 2y2 + yex, y(O) = g .

BapuanTt Ne 4.

1. UccnenoBaTh YMCIOBBIE PSJIbI HA CXOAUMOCTD:
a) Z ) ; B) Z
n=1~/2N + 1 :I.On

n
n
(Sn + 1} '
2. 2) UccnemoBaTh Ha YCIOBHYIO, a6con10THy10 CXOJIUMOCTb:

5 1 6)2()”3n n3y CU

n—2 ninn’ n! n=1(2n +1)"
o 2N n+1 0"
3. HaiiT 0671aCTh CXOMMOCTH CTETIEHHOTO PSza: a) ., — (x+3)"; 6) Z P X
n=1 N! n+

4. HaiiTu Tpu nepBbIX, OTIMYHBIX OT HYJIS, YWIEHA PA3JIOKEHHSI B CTETIEHHON Psijl pelIeHus
nuddepenimanbHOro ypaBHeHus: Y = Yy COS X + 2C0S Y, y(0)=0.

Bapuant Ne 5.

1. UccnenoBaTh YMCIOBBIE PSIBI HA CXOAUMOCTD:

o 1 n o 1 n+1
a) 2 — 0) Z —l B) 2 | 2+ — :
n=2 N° —n n=1 N n=1 10
2. HccrenoBaTh Ha yCIOBHYIO, AOCOTIOTHYIO CXOIUMOCTD:
2
o n 2n+3 o n N 2n+1)"
)Y (1) ———; o> (-1 ——; )Z()
n=1 n(n+1) n=1 (n+3)! 3n+2
w n
3. Haiiti 0611aCTh CXOJMMOCTH CTEIIEHHOTO pAaa: a) . (X - 2)n .
i+ - 14n 1
4. HaiiTu TpY HEpBBIX, OTIUYHBIX OT HYJIS, WICHA Pa3JIOKEHHSI B CTCTICHHOW PSIJT PEIICHUS
nuddepeHImanbHOro ypaBHeHus: Y = X2 + Xy + y2, y(O) =0,5.

Bapuant Ne 6.

1. WccnenoBarh YnCIOBBIE PAIBI HA CXOAMMOCTb:
n
1 © 11" 0 2
)Z - )Z—l, B) 2| 09+—1.
n=12 +1 n=1 N n=1 5
2. UccneoBath Ha yCIOBHYIO, a0COMIOTHYIO CXOTHMMOCTb:

z ()" ns1 N? z (-1)
a -1 _ B .
)El( ) A3n— 6) nzl( ) (n+2)! ) nzzll n"
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n"
5"(x-3)"
3. HaiiTi 0o6acth CXOAMMOCTH CTETICHHOTO psijia: a) Z ——FF0) Z

n=1 n! n=1 Nl
4. HaiiTu Tpu nepBbIX, OTJIIMYHBIX OT HYJIS, YWIEHA PA3JIOKEHUSI B CTEIIEHHON Psijl pellieHUs

mudepeHMansHOro ypapHenus: Y = eSinX 4 x, y(O) =0.

Bapuant Ne 7.

1. I/ICCJIGI[OBaTI) YU CJIOBBIC PAJIbl HA CXOANMOCTD:

1 © 2n+1 © (n+2Y)
a) z 6) 2 el B) D, (—j
n—2ninn’ n=1 n3 n-1\N+3
2. WccrenoBaTh Ha yCIOBHYIO, A0COTIOTHYIO CXOIUMOCTD:
o 1 © n 3n+1 n 5"
a) 3 (-1)" o6 (1) ————; ) Y (-1 .
n=1( ) (n+3)InIn+3) n:l( ) (n +2)4" n=1( ) (2n)!
3. Haiitu 06macTh CXOAUMOCTH CTENEHHOTO psijia: a) 5 X" ; 0) Z
n=1 n-°+1 noin(n+1)

4. HaiiTu Tpu nepBbIX, OTIMYHBIX OT HYJIS, YWIEHA PA3JIOKEHHSI B CTEIIEHHON Psijl pelieHus

2 2
muddepenmmansroro ypasserns: Y =X+ X"+ Y7, y(O) =1,

Bapuant Ne 8.

1. UccnenoBaTh YMCIOBBIE PSIBI HA CXOAUMOCTD:

=( 2n \" n® Y
2 n§1(2n+1j ’ )nZl( +2)' )Z(2n+1j '

2. HCCJ’IGHOB&TB Ha YCJIOBHYIO, aGCOJ'II-OTHyI-O CXOOUMOCTB:

0 1 . 0 n3n 0 (_1)n
a) X (-1)" ; 0 X1 B X
nzl( ) 4n-1 n=1( ) (n+1)" n=1(n +3)!
© n? o yv2h
3. Haiiti 06;1acTh CXOAMMOCTH CTEIICHHOTO psija: a) Z 0 x" 0) 2, -
=1 N

4, Haiitn TPpU IICPBBIX, OTIWYHBIX OT HYJH, YICHA Pa3JIOKCHUS B CTEIIEHHOH paa pCLICHUA

2 2
i hepeHInaIbHOTO YPaBHEHUS: y, =X"+Y, Y(O) =0,2.
Bapuant Ne 9.

1. HccnegoBaTh 4HCIOBEIE pAAbBI HA CXOAUMOCTD:

© 1 6" n \"*
a)ngzn«/lnn’ )nzl(z n)!’ )z(2n+1j '

2. HCCHCHOB&TB Ha YCJ'IOBHYI'O, 3.6COJ'IIOTHYIO CXOANMOCTB.
(=2)" n" (G
a) Z ,6) 2 , B) Z :
Yn® 0= 1( Y on’ n=1 (2n)!
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n
0

3. Haiitu 061acTh CXOAUMOCTH CTENEHHOTO psja: a) ), (1+j ; 0) Z 2— (x-3)".
n=1\ N n=1

4. HaliTu TpH NEPBBIX, OTIIMYHBIX OT HYJIs, YWIEHA PA3JI0KEHUS B CTEIEHHOM ST PEICHHUS
!
nmudepennmansHoro ypasaenus: Y =Y+ xe?, Y(O) =0.
BapuanTt Ne 10.

1. I/ICCJIGI[OBaTI) YU CJIOBBIC PsAJIbl HA CXOANMOCTD:

© 5n—2 n! o g"
a) ; 6) Z— B) 2 ——-
n—14n+7 n=1n" n=1 n2”

2. VccnenoBarh Ha yCIOBHYIO, a0COTIOTHYIO CXOJIUMOCTH!

R A )(1+ L jn; B)i(‘—l)n_.

n:13+n n=1 3 3n +1 n:1(2n+1)l
0 x2n 0 3n
3. Haiiti 0611acTh CXOMMOCTH CTETEHHOTO psiaa: a) . 6) Y —-x".
n 2
n=12-5 n=1 N

4. HaiiTu Tpu mepBbIX, OTIMYHBIX OT HYJS, WIE€HA pAa3joXKEHUS B CTENEHHON ps pelIeHus
2,,2 ;

¢ epeHInanbHOr0 YypaBHEHUS: y,:X y +ysinx, Y(O):E

Bapuant Ne 11.

1) UccnenoBath YMCIOBBIE PSIIBI HA CXOIUMOCTb:

2

o1 (n)” . 7

> : 6) Z ~—;  B) Z( ]

n=14/N(N+ 2) o 3 n+3
2) UccrienoBath Ha yCIOBHYIO, aOCOTIOTHYIO CXOIMMOCTD:

(n +1)!

, ( )‘l 01
5 Z o >Z( 1) n!

(6-3"
= (@n-)*° )z7n 1’

5) HaiiTu yeThipe HEpBBIX, OTIMYHBIX OT HyJs, YlI€HA Pas3jIOKEHUS B CTEHEHHOH DA pelieHHs
nmuddepenmansHoro ypasaenus: Y =cosy+2x, y(0)=0, y'(0)=L1.

1) Haiiti 061acTh CXOAMMOCTH CTEIIEHHOIO psifa: a) Z

Bapuant Ne 12.

1. HccnegoBaTh 4HCIOBEIE psAAbBI Ha CXOAUMOCTD:

. 1 2n+1
al)Zn 13’ )Zl —1)I Z(Zn 1) |

2. UccnenoBatp Ha yCJ'IOBHyIO, a0COJIIOTHYIO CXOAUMOCTb:

a)Zm 6) (- )(”+—”+1] H > ()

n=1 n+1

n-1 (n+1)
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© x-1
3. HaiiTi 06yacTh CXOQMMOCTH CTETICHHOTO psjia: a) Zn! x": 0) Z ( 9n)
n=1 n=1 N

4. HaiiTu 4yeTbipe NepBbIX, OTIIMYHBIX OT HYJIS, WIEHA Pa3JI0KEHUS B CTEIICHHOW PsIJi PELLIEHUS

mddepenmmansroro ypasnenns: Y —xy'+y> =0, y(0)=1 y'(0)=
BapuanTt Ne 13.

1. I/ICCJIGI[OBaTI) YU CJIOBBIC PsAJIbl HA CXOAUMOCTD:

2N’ = 5" .nl 2 ’
D S SR St B)Z( ) ) -

N’ +n+1 m\2n+5
2. WccrenoBaTh Ha yCIOBHYIO, A0COTIOTHYIO CXOIUMOCTD:
) 2" 1 (- = ()" (n+2)
a) Z( n™ Z B) ) ————.
1 (2n 1) n=1 4
2n
2 X X+1
3. HaiiTi 00y1acTh CXOAMMOCTH CTEIIEHHOTO psijia:  a) Z —; 0) Z ( )

1 N
4. HaiiTu 4deThipe NEpBbIX, OTIUYHBIX OT HYJS, 4YJieHa pa3jOKEHUs B CTeneHHoﬁ pAl peleHns

muddepentmansHoro ypapaenus: Y = xzy' -y, Y¥(0)=0, y'(0)=1.
Bapuant Ne 14.

1. UccnenoBaTh YMCIOBBIE PSIBI HA CXOAMMOCTD:

6
a)z3n l )Z

2. HCCJ’IGHOB&TB Ha YCJIOBHYIO, a6COJ'II-OTHy1-O CXOJUMOCTB:
o _ n- 12n+1 ( 1)n -1

Dy E0 ezt o

=1+ N+2 m n-3"

(n +2)! 3
0 o

o R
X—2
3. Haiit 06;1acTh CXOAMMOCTH CTEIICHHOTO psija: a) 2—2; Z (2 4)n
n=1 N

4. HaiiTu 4eThIpe MepBbIX, OTJIMYHBIX OT HYJIS, YWICHA PA3JIOKCHHUS B CTEIICHHOM PsiJI peLICHHUS
nuddepenumanbHoro ypasaenus: Yy ' —xy' =+y+e*, y(0)=1 y'(0)=-1.

Bapuant Ne 15.

1. HccnegoBaTh 4HCIOBEIE psAAbBI Ha CXOAUMOCTD:

£ n+1 = (2n)! = 3™
§ ;
D 2 ) 2, ) )Z(3n+1)

2. UccnenoBath Ha YCIIOBHYIO, a6con10THy10 CXOJUMOCTB:

(D" S A
0 ;
Z 3n_ ) Z Y 2 (ns (n 1)I
3. Haiitu 065acTh CXOJUMOCTH CTENEHHOTO psiia: a) Z (© +23) ) 0) z n(n + 1)
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4. Haiity 4eThIpe TEPBBIX, OTIUYHBIX OT HYJIS, YWIEHA PA3JIOKEHHUS B CTENIEHHON PSijl pELICHUSI
muddepenumanbaoro ypasaenus:  y"'=ycosy' +X, y(0)=1, y'(0)=1.

Il arrecTamus

Bapuant Ne 1

1. BepossTHOCTB XOTsI ObI OJIHOTO MOTIAJAHKS B MUILIEHb CTPEJIKOM MPU TpexX BrIcTpenax paBHa 0,875.
KakoBa BeposiTHOCTB NONaaHusl IpU OJJTHOM BbICTpee?

2. Cpeqn 100 norepeitnbix OmietoB ecth 10 BeIMTpHIIHBIX. KakoBa BEpOSTHOCTH TOTO, YTO JBA
HayJady BEIOpaHHBIX OMJIeTa OKaXXYTCS BBIUTPHIITHBIMH ?

3. Cuuras, yto B cpeqHeM 15% OTKPBHIBAIOIINXCS MaJbIX MPEANPUITANR CTAHOBITCS B TEUCHUE roJia
O0aHKpOTaMH, HAWTH BEpPOSITHOCTb TOro, 4To M3 10 HOBBIX MaiblX MNPEANPUATHN 3a TOJ
O0aHKpOTaMU CTaHyT OoJiee IBYX MPEATTPUITHI?

4. CryaeHT OTBEYaeT MpaBHJIbHO Ha 1-I1 BONpoc 3K3aMeHallnoOHHOro Omiiera ¢ BepositHocThio 0,8. Ha
2-1f BOIIPOC OH OTBEYAET MPABMILHO ¢ BeposiTHOCTHIO 0,9. [TocTpouTs pacnpeneneHue cirydaitHOM
BEJIMYMHBI — YUCJIa IPABUIIBHBIX OTBETOB — B BUJE TaOJIUIIbl; HATH MaTeMaTHYECKOE 0>KHJIaHUE,
JMCIIEPCHUIO U CpeJiHee KBaJpaTHieckoe oTkioHeHne CB.

Bapuant Ne 2

1. B memke nexut 100 6enpix m 100 yepnbix mapoB. Hayrag BeiHHMaroT 5 mapoB. Kakosa
BEPOSITHOCTh, YTO CPEIU HUX OYJEeT B TOYHOCTH 2 OembIX mapa?

2. B smmke Haxoaurtes 20 aeraseid, U3 KOTOPhIX 4 — OpakoBaHHEIE. M3 sIuka U3BJICKAIOT 3 JCTAH.
KakoBa BeposITHOCTB TOTO, YTO CpeU HUX HET OpaKOBaHHBIX?

3. B mexe, m3roroBmustomem O6onthl, Tpu crtanka. IlepBeiii mpomsBogut 30% Bcelt MpOIyKIWH,
BTOpOM M TpeTuil cranku mnpousBoaar 25% u 45% mnpoaykuumu cooTBeTcTBEHHO. bpak
MPOAYKIIMUA ITHX CTaHKOB cocrtaBisger 1%, 2% wu 3% coorBercTBeHHO. HaliTu BEpOATHOCTH
TOTO, YTO CIy4aifHO BBIOpAaHHBIN OOJT OpakOBaHHBIN.

4. U3 natu rBo3auk aABe Oenble. OAHOBPEMEHHO B3adU JABe TIBO3AUKU. COCTaBUTH 3aKOH
pacnpezenieHus: cay4aifHOM BeIMYMHBI, BEIPAXKAIONIEH YMCiio OEIbIX TBO3AUK CPEIU B3SATHIX JABYX.
HaiiTu yuciaoBbie XapaKTEPUCTUKU STOM CIy4aliHOW BEJIUYUHBI.

Bapuant Ne 3

1. IMaprus snexrpuueckux jJammnouek Ha 20% wusrortoiieHa nepBbIM 3aBoA0M, Ha 40% - BTOpHIM U
Ha 40% - tperbuM. Bbpak cocraBiser coorBerctBeHHO 1%; 0,5% u 0,6% npoxykuum 3THX
3aBOJIOB. HaiiTm BEpOSITHOCTH TOro, YTO Hayjgady B3siTas W3 MAPTUH JIAMIIOYKA OKaXKETCS
CTaHJAApPTHOM.

2. 90% s6noup 0OpaboTaHO XHMMHUKATaMHU. BeposTHOCTh NOpaKeHHs] BpPEAUTENSAMHU sIOJOHb,
oOpaboTanHbIx xuMukaramu paBHa 0,04, mis HeoOpaOOTaHHBIX SIOJOHB 3Ta BEPOSTHOCTh PaBHA
0,6. BriOpanHas Haymauy sIOJOHs OKa3alach MOPaXCHHOH BpemuTensiMu. KakoBa BEpOSTHOCTH
TOT0, UTO 3Ta 6J0HS 06paboTaHa XUMUKATAMHU.

3. Txauuxa oOcnyxuBaer 10 crankoB. BeposTHOCTb TOTO, 4TO B T€YEHHE Yaca CTAaHOK MOTpeOyeT
perynmupoBku, paBHa 1/3. KakoBa BepOSITHOCTH TOTO, YTO B TEUCHHE Yaca TKAuyUXe MPHIAETCS
pErylIupoBaTh S5 CTaHKOB?

4. OXOTHUK, HMEWIIMKA 3 TaTpoHa, CTpeisieT MO JUYM [0 T[EepBOr0 TMOMaJaHUus WIH JI0
M3pacX0JI0BaHUS BCEX MATPOHOB. BeposiTHOCT NonaiaHus Tpyu epBoM BeicTpenie paBHa 0,6; mpu
Ka)JIOM TocienyromieM Beictpene ymenbmaercs Ha 0,1. CocTaBuTh 3aKOH paclpe/iesieHus Yrcia
MaTPOHOB, U3PACXOIOBAaHHBIX OXOTHUKOM. HaliT MareMaTndyeckoe 0XHAaHUE U JUCTIEPCUIO ITOM
CIIy4aiiHOM BEIUYMHBIL.

Bapuant Ne 4
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. g HopManbHOU pabOTHl aBTO0A3bI HA JIMHUU JOJHKHO OBITh HE MEHEE BOCBMM MAIlUH, a
UMeEeTCsl UX JECATh. BeposATHOCTh HEBBIXOJA Ka)/JI0H MalllMHbl HAa JUHUIO paBHa O0,1.
HaiiTu BeposiITHOCT HOpMaIbHOM pabOThl aBTOOA3bI HA OJIMKANIINI JIEHb.

. 13 100 usroroBnenusix netaneit 10 umeror nedekrt. [dns mpoBepku ObLTM OTOOpaHBI S
neranei. KakoBa BepOATHOCTb TOr0, YTO CpPEeAM OTOOpPAHHBIX JeTanel 2 OKaxXyTcs
OpakoBaHHBIMU?

. BeposatHocTh mpaBuiibHOTO 0OpMIICHHS HAKIIATHOM TIPH Tiepeaade npoAykiuu pasna 0,8.
HaiiTu BeposSITHOCTB TOTO, YTO U3 TPEX HAKIAAHBIX TOJIBKO JIBE 0()OPMIIEHBI IPAaBUIBHO?

. JIBO€ CTpEeNKOB MPOU3BOJAT MO OJHOMY BBICTpENly B MHUILIEHb. BeposTHOCTH momanaHus
it HUX cooTBeTcTBEHHO paBHbl 0,8 m 0,7. CocTaBuUTh 3aKOH pacHpeiesieHus 4Yucia
IonajaHui B MUILIEHb. HalTu 4nciIOBBIE XapaKTEPUCTUKNA STON BEJINYUHBI.

Bapuant Ne 5

. B maptun u3 15 0JHOTUNHBIX CTUPANBbHBIX MAIIMH 5 MAIllMH U3rOTOBJIEHBI HAa 3aBOJE 4, a
10 — na 3aBoge B. CnyuaiiHbiM 00pa3oM oToOpaHo 5 mamuH . Hailtu BeposiTHOCTH TOTO,
YyTO 2 U3 HUX U3TOTOBJICHBI Ha 3aBoje A?

. [Ipennpusitue obecneunBaeT peryaspHbIN BBITYCK MPOAYKIIUU MPU 0€30TKa3HOW MOCTaBKe
KOMILUIEKTYIOIINX OT JBYX CMEXHHKOB. BEposSTHOCTH OTKa3a B MOCTaBKE MPOIYKIUHU OT 1-
ro cmexnuka paBHa 0,05, or 2-ro — 0,08. Haiitu BeposTHOCT, cOOs B pabote
MPEANPUITHS.

. B HoBOM Mukpopaitone noctasiieHo 10 000 koqoBbIX 3aMKOB Ha BXOJHBIX JBEPSX JTOMOB.
BeposiTHOCTh BBIXOJIa M3 CTPOsSl OJHOTO 3aMKa B TedeHue mecsia paBHa 0,0002. Haittu
BEPOATHOCTH TOT'0, YTO 32 MECAL] OTKAXYT 5 3aMKOB.

. B Ounere nBe 3amaun. BeposATHOCTH MpaBWILHOTO peIIeHUs MepBod 3amaun paBHa 0,9;
BTopoi 0,8. CocTaBuUTh 3aKOH pacHpeielieHUus 4Yucia MPABUIBHO PEHIEHHBIX 3a7ad B
OwieTe W BBIUUCIUTE MATEMATHYECKOE OXHIAHWE M JUCHEPCHUI0 AITOW CIydalHOU
BCJIMYMHEL.

BapuanT Ne 6

. Ha cknag nmpuesnu 50 SIIMKOB KOMIUIEKTYIOIIUX W3JEIUN IJi1 OJHOTO M3 BUAOB DBM,
HO CpeId HUX OKazaloch 4 slIMKa KOMIUIEKTYIOMMX i pyroro Buga OBM. Haynauy
B3sIM 6 simukoB. HailTh BepOATHOCTH TOTO, YTO B OJHOM M3 3TUX 6 SIIUKOB OKaXKyTCS
HEKOMIUIEKTHBIC ICTaH.

. Ha mpeanpustuun, n3roraBiuBaromeM 3aMkH, 1-i 1iex npousBoaut 25, 2-i — 35, 3-it — 40%
BCEX 3aMKOB. bpak cocTtapisieT cooTBeTCTBEHHO 5, 4 u 2%. HaliTu BepoATHOCTH TOTO, YTO
CITy4aifHO BBIOpAHHBIN 3aMOK SIBJISIETCS Ie(DEKTHBIM.

. Tonpko oauH W3 9-THU KIIOYEH MOAXOIUT K JaHHOMY 3aMKy. KakoBa BEpOSITHOCTH TOTO,
YTO MPHUJIETCS ONMPoOOBaTh 5 KIIFOUCH Il OTKPHIBAHUS 3aMKa.

Bcexoxkects caxkenneB si0oHu coctaBisier 80%. Ilocaxkeno 2 caxenna. Cnyuaiinas
BeIMUMHA X — YHCIIO B30mIeAMUX s070Hb. COCTaBUTH P paclpeeicHUus CaydalHON
BeIMYMHBI X. HalTh mMaTeMaTudyeckoe OXUJaHUE, TUCIEPCUI0 U CPEIHEKBAIPaTHUECKOE
OTKJIOHEHHE.

Bapunant Ne 7
MarasuH nosiydms HNPOAYKIMIO B AIIUMKax ¢ 4-X ONTOBBIX CKJIaaoB: 4 — ¢ mepBoro, 5 — co
BTOpOro, 7 — ¢ 3-ro u 4 — ¢ 4-ro. Cny4aifHbIM 00pa3oM BbIOpaH SIIUK Ui npojaxu. Kakosa
BEPOSATHOCTH TOTO, YTO 3TO OY/ET SIIUK C TIEPBOTO WM C TPETHEro ckiiaaa?
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BeposTHOCTH CBOEBPEMEHHOTO BBITMIOJIHEHHUS 3aaHHUsl TpeMsl HE3aBHUCUMO pabOTArOIIUMHU
npeAnpusITUsIMUA cooTBeTcTBeHHO paBHbl (,5; 0,6; 0,7. HaiiTu BeposITHOCTH CBOEBPEMEHHOTO
BBITIOJTHEHUS 33/1aHUS XOTS ObI OJIHUM TPEATIPUSATUEM.
Ha crannusx ortnpaBiaenus noes3noB Haxogutcss 1000 aBToMaToB A MpoOJAaXu OWIIETOB.
BeposTHocTh BBIXOZA U3 cTpost oaHOro aBToMara paBHa 0,004. HaiiTu BEposSTHOCTH TOTO, UTO B
TEYEHHE yaca U3 CTPOsI BBIAYT TPU aBTOMATA.
B maptum n3 BoceMu Aerane mATh craHaapTHeIX. Haynauy B3saThel aBe neranu. Iloctpouts psn
pacmpeiefieHdss YHCiIa CTaHJIAPTHBIX JeTajedl cpenu oroOpaHHbX. Haiitu yucioBbie
XapaKTEPUCTUKH 3TOM BEJIUYUHBI.

Bapuant Ne 8
BeposiTHOCTh mpaBuiIbHOrO OQopMIIeHHs cueTa Ha npeanpustuu ¢ ocrasiser 0,95. Bo Bpems
ayJIUTOPCKOM MpOBEpPKU ObUIM B3ATHI JBa cyeTa. KakoBa BEpOSITHOCTh TOTO, YTO TOJBKO OJMH U3
HUX 0(OpMJIEH NPaBUIBHO?
Ha npeanpustun pabotatot 18e Opuraisl pabouyux: 1-if Mpou3BOAUT B CpeIHEM ¥4 MPOIYKIIUU C
nporieHTOM Opaka 4%, BTopasi — 4 IPOAYKIIMU C TIPOIICHTOM Opaka 6%. Bastoe Hayraa uznenue
OKa3ajoch OpakoBaHHBIM. HaliTu BEpOSATHOCTH TOTO, YTO OHO M3TOTOBJIEHO BTOPOW OpUranoi.
JIBa crTpenka AenarT MO OJAHOMY BBICTpPENly B MHUIIEHb. BeposTHOCTH MOMajgaHusl MEPBOrO
cTpenka paBHa 0,7, a Broporo — 0,8. HaliTi BeposITHOCT TOT0, 4TO MHILIEHb Oy/IET Opa)xeHa.
B xop3une 5 6enbix u 3 u€pHbix mapa. Haynaay Gepyr 2 mapa (6e3 Bo3Bpamienus). [loctpoiite
psa pacmpeiesnieHns yncia OenbIX mapoB cpean oToOpaHHbIX. HallTH yncnoBble XapaKTepUCTUKH
ATOW BEJIMYMHBI.

Bapuant Ne 9
B marazune umeercs 10 sxeHCkux u 6 Mykckux mry6. Jljist aHanm3a kadectBa oToOpaiu 3 1ryOsr
CIy4aiiHBIM 00pa3oMm. OmnpenenuTh BEpOSTHOCTh TOTO, YTO CPEAH OTOOpPAHHBIX IIYO OKaXKyTCs
TOJIBKO MY>KCKHE WJIH TOJIBKO KEHCKHUE IIYOBI.
B 00yBHYIO MacTepckyro UIsi peMOHTa MPHUHOCAT camord W Ty(QJu B COOTHOIICHHH 2:3.
BeposTHOCTh KauecTBEeHHOTO peMoHTa it camor paBHa 0,9, a misa tydens — 0,85. [IpoBenena
MpoBepKa KadecTBa OJHOM mapbl 00yBu. Okazajoch, 4To 3Ta mapa oOyBH OTPEMOHTHpOBaHa
KadecTBeHHO. KakoBa BEepOsSITHOCTh TOTO, YTO 3TO a) carnoru; 0) Tydan?
PaGoraror 4 marasuHa mo npojaxe CTHpPalIbHBIX MAIIMH. BeposTHOCTh OTKa3a MOKYIATENIO B
maraszuHax paBHa 0,1. CuuTas, 4TO acCOPTUMEHT TOBapa B KaXJIOM Mara3uHe (opmupyercs
HE3aBHCHMO OT JIPYTHX, OMPENEIUTh BEPOSITHOCTh TOTO, YTO MOKYIATENb MOJIYYUT OTKa3 B JIBYX
Mara3uHax.
C BEpOATHOCTBIO MOMAAaHus PU OJHOM BhicTpene 0,7 OXOTHHK CTpeNsieT 10 JUYU M yCIeBacT
caenatb 2 BeicTpena. CnyuaiiHas BeauMuMHa X — YWCIO TpoMaxoB. HalTu BeposTHOCTH
CIIEYIOMIUX COOBITHI: @) HE MEHee IBYX MpPOMaxoB; 6) He Oolee TpEX MPOMAXOB; @) YHCIIO
IPOMaxoB O0JIbIIIe 0HOI0, HO He Oosiee Tpéx. Haditu M (X) u D(X).

BapuanT Ne 10
B ropone HaxomuTca 15 mNpoaOBOJBCTBEHHBIX M 5 HENPOJOBOJILCTBEHHBIX MAara3uHOB.
CnyyaitHeiM 00pa3oM IJ1s MpUBaTU3alUK ObLIIM 0TOOpaHbl 3 Mara3uHa. HaiiTu BeposiTHOCTH TOTO,
YTO U3 3TUX TPEX Mara3uHoOB 2 Mara3uHa — POJIOBOJIbCTBEHHBIE U | — HENPO0BOIbCTBEHHBIM.
TexHnueckoe ycTpONCTBO BBIMAET U3 CTPOs, €CIM OTKAKYT HE MEHEE JIBYX U3 TPEX HE3aBUCUMO
paboTaroux 371eMeHTOB. BeposTHOCTh 0TKa30B 1-ro, 2-T0, 3-r0 3JIE€MEHTOB COOTBETCTBEHHO
paBubl0,2; 0,4; 0,3. M3BecTHO, 4TO YCTPOMCTBO OTKa3ayio. HaliTu BEpOSATHOCTH TOro, 4YTO
OoTKazanu 1-i u 2-1 DJIeMEHTEHI.
B oxHoll xoMHare HaxoauTcs 4 AEBYHIKM 7 IOHOILIEH, B Ipyroid — 10 neBymek u 5 roHOLIEH.
Haynauy BbIOMparoT o OHOMY YeNOBEKY M3 KaxJI0W KOMHAThl. HaliTh BEpOATHOCTH TOTO, YTO
00a OHM OKaXXyTCsI FOHOIIIAMHU WJI 002 — IEBYIIIKAMH.
BeposTHOCTh paboThl KaXAOTO M3 JABYX KOMOAiHOB 0€3 MOJOMOK B TEUEHHE OMNpPEACTICHHOTO
Bpemenn paBHa 0,9. CocrtaBuTh 3aKOH paclpeieicHHs CIy4aiHOW BeIMYMHBI X —4YHCIia

KOMOalHOB, paboTarommux 0e3otka3Ho. Haiitu M (X) u D(X).
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Bapuant Ne 11

. B Memike 5 uepHbIX mapoB, 3 kpacHbIX U 5 Oenbix. KakoBa BEpOATHOCTb BBIHYTh KPaCHBIN MU
Oenbrii map?

. B mopt npuxoast kopabiu U3 Tpex MyHKTOB OTIpaBiieHUs. BeposaTHOCTh MosBIeHUs KOpaoIs U3
nepBoro nyHkra pasHa 0,2, u3 Broporo — 0,6. KakoBa BeposiTHOCTb, UTO MPHUIIEIIINI KOpaOiIb —
U3 TPETHETO IYHKTa OTIIpaBjiIeHUsA?

. Tpoe pabouux U3roTaBIMBAIOT OJHOTHITHEIE U3enus. [lepBolit m3rorosmt 40, BTopoii — 35,
Tpetuit — 25. BeposrHocTs Opaka y nepsoro padoyero 0,03, y Broporo — 0,02, y Tpetsero — 0,01.
B3sitoe Hayrag uszaenue okazanoch OpakoBaHHbIM. KakoBa BEpOSITHOCTh, UTO €0 U3MOTOBUII
BTOpOIi paboumii?

. CryzeHT oTBeuYaeT MpaBUIBHO Ha 1-i BOMpOC 3K3aMeHAI[MOHHOro OuseTa ¢ BepoaTtHocThio 0,8. Ha
2-11 BOIIPOC OH OTBEYAET MPaBUIBHO ¢ BeposATHOCTHIO 0,9. [TocTpouTh pacnpeneenme
CIIydaifHOM BEJIMYMHBI — YKCIa IPaBUIIbHBIX OTBETOB — B BUJIE TAOJUIIbl; HAUTH MAaTEMATUYECKOE
O’KHJaHHe, TUCIIEPCUIO U CpeHee KBaJpaTuueckoe oTkiIoHeHue CB.

Bapuant Ne 12

. B memke nexur 100 6enpix u 100 uepnbix mapo. Hayrajg BeiHumaror 5 mapoB. Kakoa
BEPOSITHOCTh, YTO CPEIU HUX OYJEeT B TOYHOCTH 2 OembIX mapa?

. B simuke naxonutes 20 neraneit, u3 KOTopbix 4 — OpakoBaHHbIe. W3 siinKa U3BIEKAIOT 3 TeTa.
KakoBa BeposSITHOCTB TOTO, UTO CPEJN HUX HET OpaKOBaHHBIX?

. B nexe, usrotosmnstomeM 60aThl, Tpu cTaHka. [lepseiii mpousBoautr 30% Bceil mpoayKIuw,
BTOpOM W TpeTud cTaHku mnpousBotaT 25% wu 45% npoaykuuu COOTBETCTBEHHO. bpak
MPOAYKIIMUA 3THX CTaHKOB cocrtaBisger 1%, 2% wu 3% coorBercTBeHHO. HaliTu BEpOATHOCTH
TOTO, YTO CIy4aifHO BBIOpAHHBIN OOJT OpakOBaHHBIN.

. U3 matu rBo3muk gaBe Oenble. OJHOBPEMEHHO B3aiaM JBe TIBO3AMKH. COCTaBUTh 3aKOH
pacrpeiesleHus CIlydaifHOW BEJTMYMHBI, BRIPAXKAIOIIEH YUCIIO ONIbIX I'BO3AUK CPEU B3SITHIX IBYX.
Haiitu yncnoBbie XapaKTEPUCTUKU STOW CIY4aliHOW BEJTMYHHBI.

Bapuanrt Ne 13

. [aptus snexkrpuueckux nammnouek Ha 20% wusrorosieHa nepsbiM 3aBojioM, Ha 40% - BTOpBIM U
Ha 40% - TtperbuM. bpak cocraBiser coorBercTBeHHO 1%; 0,5% u 0,6% npoxykuuu 3THX
3aBoJIoB. HallTM BepOSITHOCTH TOro, 4TO Hayjnady B3ATas M3 MAPTHUH JIAMIIOYKA OKaXeTCs
CTaHJIapTHOM.

90% sa6noHp 0O0paboTaHO XUMHUKAaTaMU. BeposSTHOCTh MNOpakeHUs BPEIUTENSIMH S0JIOHB,
oOpaboTanHbix xumukaramu paBHa 0,04, mis HeoOpaOOTaHHBIX SIOJOHB 3Ta BEPOSTHOCTh PaBHA
0,6. BoiOpannas Haymauy sIOJOHS OKa3ajlaCh MOpaKEHHOW BpemutenasmMu. KakoBa BepOSTHOCTh
TOT0, UTO 3Ta 6J0HS 06paboTaHa XUMUKATAMHU.

Tkaunxa obcnyxuBaer 10 crankoB. BeposTHOCTH TOrO, YTO B T€YEHHE Yaca CTAHOK MOTpeOyer
perynupoBku, paBHa 1/3. KakoBa BepOSITHOCTh TOTO, YTO B TEYCHHE Yaca TKAYMXe MPUIETCS
peryaupoBaTh 5 CTaHKOB?

. OxoTHUK, wuMewImUiA 3 mnaTpoHa, CTpeNseT MO AWYM JO0 T[EepBOro TOMagaHus WIH JI0
M3pacxXoJI0BaHUS BCEX MATPOHOB. BeposiTHOCT NonaiaHus Tpyu nepBoM BeicTpenie paHa 0,6; mpu
Ka)JIOM TocienyromieM Beictpene ymenbmaercs Ha 0,1. CocTaBUTh 3aKOH paclpe/iesieHus Yrcia
MaTPOHOB, U3PACX0I0BAHHBIX OXOTHUKOM. HaliTn MaremMaTtnyeckoe 0xuaaHue U JUCTIEPCUIO STOM
CIIy4aiiHOM BEIUYMHBIL.

Bapuant Ne 14

. BepOHTHOCTB XOTSI OBI OJIHOT'O MoITaJaHrud B MUIICHb CTPCJIKOM IIPU TPEX BBICTPEIAX paBHA 0,875
KakoBa BCPOATHOCTD MOIIalaHusA IpHU OJJHOM BLICTpeJ'Ie?
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6. Cpequ 100 notepeitnbix OmitetoB ecth 10 BeIMTphIIIHBIX. KakoBa BEpOSTHOCTH TOTO, YTO JBa
Hayaa4dy BEIOpaHHBIX OMiIeTa OKaXyTCsl BBIUTPHIITHBIMH ?

7. B xopoOke 4 HOBBIX M 2 yX€ HCIOJIH30BAaHHBIX TCHHHCHBIX Ms4a. J[JIs mepBoil Urpel OepyT w3
KOpOoOKH 2 Ms4a, a 3aTeM MX BO3BPAIIAIOT TOCIE UTPbl B KOpoOKy. HaliTk BEpOSATHOCTD, UTO ISt
BTOPOIi UTPHI OYIyT BHITSHYTHI IBA HOBBIX Ms4a.

8. Cunras, uto B cpeaHeM 15% OTKPBIBAIOIIMXCS MAJbBIX MPEANPUATHN CTAHOBATCS B TECUCHHE T0/a
0aHKpOTaMH, HAWTH BEPOATHOCTh TOTO, 4YTO M3 10 HOBBIX MaJbIX MNPEANPHUATHH 3a TOJI
O0aHKpOTaMU CTaHyT 0oJiee IBYX MPEATIPUATHIA?

9. CryneHT oTBeyaeT MpaBUIIHHO HA 1-i BOTIPOC AK3aMEeHAIMOHHOTO OmiieTa ¢ BepositHocThio 0,8. Ha
2-1f BOIIPOC OH OTBEYAET MPABWILHO ¢ BeposITHOCTHIO 0,9. [locTpouTh pacnpenencHue ciyqaitHon
BEJIMYMHBI — YUCJIA IPABUIIBHBIX OTBETOB — B BUJIE TAOJIMUIIbl;, HATH MaTEMaTHYECKOE 0XKHIaHUE,
JMCIIEPCHUIO U CpeJiHee KBaJpaTHieckoe oTkioHeHne CB.

Bapuanr Ne 15

1. B ropone Haxoautcs 15 mpOJOBOJBCTBEHHBIX M 5 HENPOJOBOJIBCTBEHHBIX Mara3uHOB.
CnygaitHeiM 00pa3oM JJsl IpUBaTU3aluK ObLIIM 0TOOpaHb!l 3 MarasuHa. HaliTu BeposiTHOCTB TOTO,
YTO U3 ATUX TPEX MAara3uHoOB 2 Mara3zuHa — IPOJIOBOJILCTBEHHBIE U 1 — HEMpPOJOBOJILCTBEHHBIH.

2. TexHudeckoe yCTPOHCTBO BBIHAET M3 CTPOS, €CIIM OTKAKYT HE MEHEE BYX U3 TPeX HE3aBHCHMO
paboTarommx >JIeMEeHTOB. BeposTHOCTh 0TKa30B 1-r0, 2-T0, 3-TO 3JE€MEHTOB COOTBETCTBEHHO
paBubi0,2; 0,4; 0,3. N3BecTHO, 4TO YCTPOMCTBO OTKazano. HalWTh BepoOSTHOCTH TOro, 4TO
OTKa3aJx -1 U 2-1 3JIEMEHTHI.

3. B omHOIT KOMHaATe HAaXOMUTCS 4 NEBYIIKH 7 FOHOIICH, B Apyrod — 10 JeByIIeK W 5 FOHOIICH.
Haynauy BbIOMpatoT o 0JHOMY YeJIOBEKY M3 KaxJoW KoMHaThl. HailTu BepoSTHOCTH TOTrO, YTO
00a OHM OKaXXyTCsl FOHOILIAaMU W1 002 — IeBYILIKAMH.

4. BeposATHOCTh pabOTHI KKIOTO M3 ABYX KOMOAWHOB 0€3 IMOJIOMOK B TEUYECHHE OIPEICICHHOTO
Bpemenu paBHa 0,9. CocraBUTh 3aKOH pacHpeelIeHHs CIIydalHOW BeaudmHbl X —4HCcia

KoMOaitHOB, padoTaromux 0e3oTka3Ho. Haiitu M (X) u D(X).

KpuTtepuu onieHkM NMHCLMEHHOH KOHTPOJIbHON PadoThl (8 pamkax pybdescHoll ammecmayuu)

Peznamenmom BPC kagedpwvr «Bovicwias u npukiaouas mamemamuxa» npeoycmompero 25
0annoe 3a BvbINOIHEHUe pPYOedHCHOU KOHMPOAbHOU pabomvl. Kaocooe 3adanue, 6xooswee 6
KOHMPOIbHYIO, OYeHUsaemcs npenooagamenem OnpeoeseHHbIM Koauuecmeom 6annos. Mmozoswiil
Oann 3a KOHMPOALHYIO PAOOMY NOJYYAEMCA CYMMUPOBAHUEM DALI08 3a 8Ce 3A0AHUSL.

Kpurepuii oueHKH 0HOT0 3aJaHUSA:

— oOyyaromuiics MpaBWIbHO pEUIWI 3a]ady; Opu STOM JIOTHYHO, TMOCIEAOBATEIbHO U
apryMEeHTHPOBAHHO U3JIOKWII PEIIeHUE 3a7]aui — MAaKCUMaJbHOE KOJIMYECTBO 0asioB;

— 00ydarmuics B OCHOBHOM IMPaBWJIBHO PEIIMI 3a/ady, JOMYCTUB IMPH ITOM HE3HAUYUTEIbHBIE
HETOYHOCTH M morpemHocTd — 80% OT MaKCHUMAallbHOTO KOJMYeCTBa OalljIoB;

— oOyuaroluiicss He MOJIHOCTBIO pelIny 3a1a4dy, Ho He MeHee 50%, MomycTuB mpu 3TOM He Ooiee
onHO# Tpy0oit ommbku — 60% 0T MaKCHMAalLHOTO KOJMYECTBa OaIIoOB;

— oOyuaroluiicss MpUBEN HEMOJHOE pelleHre 3afadu (creneHb MoaHoTel — oT 30% mo 50%),
JOTYCTUB MPHU ATOM 3HAYUTENbHbIE He04YeThl — 40% OT MaKCMMAaJIbHOTO KOJIUYECTBA OaIOB;

— oOyuaromtuiics mpusen He 6osee 30% pemieHus 3a7auu, JOMYCTUB MPU ATOM I'pyOble OMTUOKU U
HegoueTsl — 20% OT MaKCMMAaJIbHOTO KOJIMYecTBa 0allioB;

— o0yyJaronuiicss He MPHUCTYIMWI K penieHunto 3agaun — () 6anos.

IK3AMEHAIIMOHHBIE BUJIETHI
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Buaer Ne 1
1.  Yucnosble psabl, OCHOBHBIE IOHTHSL. HCO6XOIII/IMO€ YCIIOBUE CXOAUMOCTHU.

)z[n+1j )Z D"

2n+3 n + 1

3. B smuke 8 nmeranei, 5 u3 KOTOPBIX — KaduecTBeHHBbIC. Haymauy n3BnekaroT 4 aeranu. Kakosa
BEPOSTHOCTH TOTO, YTO 2 U3 HUX — KAYECTBEHHBIE?

4.  CnyuaiiHas BenmuunHa X JaHa QyHKIWEH pacrpeieneHus
0 npu X<0

2

F(x):F(x)= 7);— npu 0< X< 7

2.  HccnenoBath Ha CXOAUMOCTD PSbL: 1) Z T
n=1 }’l

2

1 npu X > 1,

Haittu: nnotHocts BepositHocTeit T (X) ; Marematuueckoe oxumanne M (X) ; mucnepcrio D(X);

CpenHee KBaJpaTHIeckoe oTKIoHeHue o(X) .

Buaer Ne2
1. Cnyuaiiable coOBITHSA: OCHOBHBIE onpenenenus. Kinaccuueckoe moHATHE BEPOSTHOCTH.
1
, - 2 i 2n 1) )i( 1)"*2n
' =t A= ~ 3n+2

°010 "

3. Haiiti 00J1aCTh CXOIMMOCTH CTEIIEHHOTO Psia Z \/_

4. Tennucuct unmer Ha urpy. Eciam ero mopory nepe6e>KHT 4yépHast KOIIKA, TO BEPOSITHOCTh
nobenel paBHa 0,2; ecim He mepedexut — 0,7. BeposSsTHOCTB TOTO, YTO KOIIIKA MEPEOSIKUT JIOPOTY
— 0,1; gro He nepedexut — 0,9. Tennucuct npourpain. KakoBa BeposITHOCTB, 94TO Y€pHAs KOIIIKa
nepedexana g1opory?

Buaer Ne 3
1. Tlpusnaku cpaBHeHus. [Ipusnak /{anamoepa.
2. HccnenoBath Ha CXOAMMOCTD PSIIIbI:

n2 7n o n"
Y nzl 1+ n , 0 nzla g nZ=:1 (2!’] +1)n

0, npu  X<0,

2
3. Cnyuyaitnas BennunHa X naHa Gynkuueit pacnpenenenus F(X):f(x)= x npu 0<x<2,
4

1 npu  X>2.

Haiitu: miotHocTh BepositHocTeil | (X) ; MareMaTudeckoe oxxuganue M (X);

mucniepeuio D(X) ; cpeanee kBaapaTuueckoe oTkioHeHHe o(X) .

4. B samuke 20 mapos, U3 KOTOPIX 8 KpacHBIX, 7 CHHUX U 5 3eneHblx. Hayran BeiOupatot 5
mapoB. HaiiTu BEpOSITHOCTB TOT0, UTO Cpeir HUX | 3€JeHbIl, 2 CHHUX U 2 KPacHbIX LIapa.

Buaer Ne 4
1. OmpeneneHue cyMMbl U IPOU3BEICHHS COOBITHI. TeopeMbl CI0XKEHUS U YMHOKEHUS
BEPOSITHOCTEHN. Y CIIOBHAsI BEPOATHOCT.
2. Cpenu 25 cTyIeHTOB TpyNIbl, B KoTopoid 10 neBymiek, pa3pirpbiBaioT 6 OMIIETOB Ha
CTyZIeHYECKYIO BecHY. HaliiuTe BeposITHOCTh TOTO, UTO Cpeu obnaaaTeneii Ouneros
OKaXXyTCsl 3 JEBYLIKH.
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0, npu x<0,
3. Cuyuaiitas BennunHa X 3a1aHa (yHKIHEH pacipenereHus (x): F()={x, npu 0<x<l
1, nmpu x>1
Haiitu: miotrocts BepositHocteii f (X) ; Mmatemarnueckoe oxunanne M (X);

mucriepcuto D(X) ; cpeanee KBapaTHIeCKOe OTKIIOHCHHE G(X) :

© 10" - x"

4. Haiiti 00J1aCTh CXOIMMOCTH CTEIIEHHOTO psija Z \/_

Buaer Ne 5
1. 3nakomepeMeHHbIE U 3HaKOYepeayIoLuecs psibl, Mpu3Hak JleiiOHuma.
2. HccnenoBaTh Ha CXOIUMOCTD PSIbL:
1 S z\" 1
0 - 0 n—l
1) Y ———; 2) Sin— | ; 3))> (-1 —.
; 4" +3 nZ::l n’ é( ) Jn

0, npu X<0,
3. Cnyuaiinas Bennuuna X jgana Gynkuumed pacnpenenenus F(X):F(x)=14x3, npu 0<x<1,
1, npu X>1.

Haiitu: motrocts Bepostnocteit f (X) ; maremaruueckoe oxunanne M (X);

mucriepcuto D(X) ; cpeanee kBagpaTudeckoe oTkiioHeHHe o(X) .
4. B smmke 15 uznenuit, u3 KOTopsix 10 - Ka4eCTBEHHBIE U 5 - CO CKpBITHIM nedexTom. Haymaay
n3BJIEKaT 3 m3nenus. KakoBa BEPOATHOCTb TOTO, YTO 2 U3 HUX - KAYECTBEHHBIE U OJTHO

nuzaenue ¢ aedexkrom?.
Bbuaer Ne 6

1. ®opwmymna nmomHo# BeposTHocTH. Dopmyna baiieca.
2. HccrnenoBaTh Ha CXOAUMOCTD PSIJIbL:
arctg n = (1)
1 ; ; 4 .
DI DI RS Do S e

3. B xop3une 10 Genbix u 6 ‘{epHBIX mapoB. Haynauy u3Biekaror 5 mapoB. KakoBa BeposITHOCTh
TOTO, 4TO 3 U3 HUX - OeJble U 2 YepHbIe?
0, npu x<0,
3
4. CnyuaiiHas BenuuvHa X 3aaaHa QyHKIMEH pacnpenesieHus F(x): F(X): X", npu 0<x<],
L npu x>1

Haiitu: miotHocTh BeposTHocTel | (X) ; MareMaTudeckoe oxxuganue M (X);

mucniepeuio D(X) ; cpeanee kBaapaTuueckoe oTkiIoHeHne o(X) .

Buier Ne 7
1. DOnemeHTh KoMOUHaTOpUKH. [lepecTaHOBKH, pa3MeIeHus, COUYETAHUS U UX YHCIIO.
2. I/ICCJ'IG,[[OBaTB Ha CXOJIUMOCTbH PAJIBI:

n
) . & 5 na1 1
1)2 2)2 arctg 1 3)22,1 1 Z( 1) n’
=1/ n’ +3n n=l & 1 n=1 n
3. MHwmeroTcs 1Be ypHBI: B NMEpPBOU — 6 KENThIX U 4 CHHMUX L1apa; BO BTOPON — 8 KENThIX U 2
CHHUX IIapa. 3 Ka)K,HOﬁ YPHBI HU3BJICKAKOT IO OJAHOMY IHapy. KakoBa BEPOATHOCTL TOTO, YTO
H3BJICYCHHBIC IIApbl Pa3HbIX I_[BCTOB?

4. Tlaptus osnexkrtpudeckux nammnouek Ha 20% wu3rotoBneHa mepBeiM 3aBojgom, Ha 40% -
BropeiM 1 Ha 40% - Tperhum. Bpak cocraBiser coorBerctBeHHo 1%; 05% wu 0,6%
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1.

2.

MPOJIYKIMHU 3THUX 3aBoJOB. HallTM BepOATHOCTH TOro, YTO HayjAady B3sTas M3 MApTUU
JIAMITIOYKA OKAKETCs CTaHJapPTHOM.
Bujer Ne 8
HeszaBucumpbie ucnpitanus. @opmyna bepuymu.
HccenenoBaTh Ha CXOOUMOCTB PSIIBL:
3 ( )n
n1(3 )' nl(n+1) 2n 1 n-1 2"
B xop3une 12 6enbix 1 6 4EpHBIX 11APOB. Hay)laqy u3BiekaroT 4 mapos. KakoBa BEposSITHOCTh
TOT0, YTO 3 U3 HUX - Oenble U 1 yepHbI?

VYueOnuk wuzgan Ttupaxkom 100000 »sk3emiuisipoB. BeposTHOCTh TOro, 4tro y4yeOHHK
copomrropoBan HernpaBmwibHO, paBHa 0,0001. HaiiTu BEpOSTHOCTH TOTO, YTO THPAXK COJEPIKUT
pPOBHO 5 OpaKOBaHHBIX KHHUT.
Buaer Ne 9
JlocTaTo4HBI TPU3HAK CXOJUMOCTH 3HAKOTICPEMEHHBIX PsJIOB, aOCOJIOTHAS M YCIOBHAsS
CXOJJMMOCTb YHCIIOBBIX PSIOB, CBOWCTBA A0COTFOTHO CXOISAIIUXCS PS/IOB.
HCCJ‘IG}IOB&TB Ha CXOJUMOCTB PSbL:

+1 = n(n+1) o (Zn—lJn ©, N
—; ; -1 :
a)z LU A F)El( i

CnyanHasI BeguunHa X JaHa QpyHKIUEH pacnpenenenus
0, npu X<0,

2

F(X):F(x) = ;(76, npu 0<x<6,

1 npu X>6.

Haittu: nnotsocts BepositHocTeit T (X) ; MatemaTnueckoe oxumanue M (X);

mucniepeuto D(X) ; cpeanee kBaapaTuueckoe oTkiIioHeHHe o(X) .

4. B aymutopuu 6 roHomel u 5 neBouyek. Haynauy oto6pansl 7 cryneHToB. KakoBa BeposTHOCTD

TOTO, YTO OTOOPaHbI 4 IOHOIIH U 3 JICBYIIKU?

Bujer Ne 10
JlokaJibHast ¥ MHTETpalibHas Teopembl Jlarmaca.
HccenemoBaTh Ha CXOUMOCTD PSIBI:

1 n* n " o2 3"
a) Z ; 6) Z ; B) Z ( ) r) Z
n—1v2n+1"  nZ110" 5n+1 n=1 n
B xop3une 10 Genbix U 8 UepHBIX LIAPOB. Hayzlaqy u3BJIEKaoT 5 mapos. KakoBa BEpOSTHOCTD

TOTO, 4TO 2 U3 HUX - Oelble U 3 yepHbIe?
Cnyygaitnas BenuuuHa X 3anaHa QyHKIHEH pacipeeeHus:

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

Haiitu: mioTHOCTE BEpOATHOCTEN f (X) ; MaTemaTudeckoe oxuganue M (X);

mucniepcuto D(X) ; cpennee kBaapaTuueckoe oTkionenue o(X).

Buser Ne 11
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1. HemnpepsiBHbIE cay4yaiiHble BeIUUUHbI. DYHKIUS pacipeielieHus], INIOTHOCTh BEPOSTHOCTH
CIIy4allHOM BEJIMYMHBI, UX B3aUMOCBS3b U CBOMCTBA. MaTeMaTH4eCKOE 0)KUIAHUE U
JIICIIEPCHS HETIPEPHIBHOW CIIy4aiiHOM BEJIMYMHBI.

)Z[n+1j )Z D"

2n+3 n + 1

3. B smuke 8 nmeraneid, S U3 KOTOPBIX — KauecTBEeHHBbIC. Haymauy n3BnekaroT 4 aeranu. Kakosa
BEPOSTHOCTH TOTO, YTO 2 U3 HUX — KAYECTBEHHBIE?

4.  CnyuaiiHas BenuunHa X JaHa QyHKIWEH pacrpeieneHus
0 npu X<0

2. HWccnenoBath Ha CXOAMMOCTD Psifibl: 1) Z T
n=1 n

. 2
I:(X)'F(X)z X—2 npu O< x<rx
Pa

1 npu X > r,
Haittu: ninotHocTs BepositHocteit T (X) ; Maremartuueckoe oxumanne M (X) ; mucneperio D(X);

CpemHee KBaJpaTHIeckoe oTKIoHeHue o(X) .

BUJIET Ne 12
1. Tlpusnaxu Komn.
z 2n 1" &(-1)"2n
2. WccnenoBath Ha CXOAMMOCTD PSiIbL: 1) , 2) :
Z_‘In 5" Z Zz 3n+2
= 10" - x"

3. Haiiti 006J1aCTh CXOMMOCTH CTEIIEHHOTO Psia Z \/_

4. Tennucuct uaeT Ha urpy. Eciam ero mopory nepe6e>KHT yépHast KOIIKA, TO BEPOSTHOCTH
nobenel paBHa 0,2; ecim He mepedexut — 0,7. BeposSsTHOCTH TOTO, YTO KOIIIKA MEPEOSIKUT JIOPOTY

— 0,1; gro He mepedbexut — 0,9. Tennucuct npourpain. KakoBa BeposITHOCTB, 4TO Y€pHAs KOIIIKa
nepedexana qopory?

Buier Ne 13
1. ®yHKIHMOHAIBHBIC PS/IbI, OCHOBHBIC MOHATHSA. CTCIICHHBIE PSIJIBI.

2. WccnenoBath Ha CXOIUMOCTD PSIIBI:

n2 n o n"
Y nzl 1+ n , 0 nzlﬁ g nZ::1 (2!’] +1)n

0, npu  X<0,

o o XZ
3. Cnyuaiinas BenmnunHa X jaaHa QyHKIuen pacrpeneneHust F(X):F(x)= i 0<x<2,

1 mpu x>2.

Haiitn: mnotHOCTS BeposTHocTeil | (X) ; MareMaTudeckoe oxxuganue M (X);
mucniepcuto D(X) ; cpennee kBaapaTuueckoe oTkiioHeHue o(X).

4. B suke 20 mapos, U3 KOTOPbIX 8 KpacHbIX, 7 CHHUX U 5 3eneHbIX. Hayran BeiOuparot 5
mapoB. HaiiTu BEpOSTHOCTB TOT0, UTO Cper HUX | 3€JEHBIN, 2 CHHUX U 2 KPacHBIX LIapa.

Buaer Ne 14
1. Crenennsie psabl. MHTEpBaI U pagnyc CX0AUMOCTH.
2. Cpenu 25 cTyeHTOB IpyIibl, B KoTopoil 10 AeBymIek, pa3bIrpbiBatoT 6 OUIETOB Ha
CTyZIeHYECKYI0 BecHY. HaliiuTe BEposITHOCTh TOTO, UTO Cpeu obnaaaTeneii Ouneros
OKaXXyTCsl 3 JEBYLIKH.
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0, nmpu x<0,
3. Cuyuaiimas BenmunHa X 3a1aHa (yHKIHEH pacipenereHus (X):F(x)=<x, npu 0<x<,
1L npu x>l

Haiitu: miotnocts BepositHocteii T (X) ; Mmatemarnueckoe oxunanne M (X);

mucriepcuto D(X) ; cpeanee kBapaTHUecKoe OTKIIOHCHHE G(X) :

© 10" - x"

4. Haiiti 00J1aCTh CXOIUMOCTH CTEIICHHOTO psija Z \/_

Buaer Ne 15
1. JloBepuTENbHBIE MHTEPBAIIBI IS OLIEHKU MATEMATHYECKOTO OKUIaHHSA HOPMAIBHOTO
pacrpeieseHus.
2. WccnenoBarh Ha CXOAUMOCTD PSIIbL:
o T 2n
1 . e a1
o lsin= | D)+
3 n=1 n n=1 ‘\/Z
0, npu x<Q0,
3. Cuyuaiinas BemmunHa X nana ynkuueit pactpenenenns F(X):F(X)=14x%, npu 0<x<1,

1 npu  X>1.

Haiitu: motrocts Bepostocteit f (X) ; marematuueckoe oxunanne M (X);

mucriepeuto D(X) ; cpeanee kBaapaTudeckoe oTkiioHeHHe o(X) .
4. B smwmke 15 nznenuit, u3 KOTopsix 10 - Ka4eCTBEHHBIC U 5 - CO CKpBITHIM nedekTom. Haynaay
u3BJIeKaroT 3 m3aenus. KakoBa BEpOSITHOCTb TOTO, YTO 2 U3 HUX - KAUECTBEHHBIEC U OJHO

nuzaenue ¢ aedexrom?.
buier Ne 16

1. T'enepanbHas cpeaHsisi, BRIOOPOYHAS CPEIHSSA. Y CTOMYMBOCTD BHIOOPOYHBIX CPEIHUX.
2. HWccnenoBath Ha CXOAMMOCTD PSIJIBI:
arctg n 2"n' & (-1
1 ; ; 4 .
)2 >Z >Z )2

3. B xop3une 10 Genbix u 6 ‘{epHBIX 1apOB. Hayz[aqy u3BJIeKaloT 5 mapoB. KakoBa BEpOsSTHOCTh
TOTO, 4TO 3 U3 HUX - OeJble U 2 YepHbIe?
0, npu x<0,
3
4. Cunydaiinas BennunHa X 3afana ¢yskuueit pacnpenenenus F(X): F(X)=4x", npu 0<x<l,
L npu x>1

Haiiti: mnoTHOCTH BepostHOCTei | (X) ; MareMaTudeckoe oxxuganue M (X);

mucriepcuto D(X) ; cpennee kBaapaTuueckoe oTkioHeHue o(X).

Buaer Ne 17
1. Craructudeckue OleHKU: TOYEUHbIE U HHTepBalibHbIe. CMelleHHbIe U HECMEIIEHHBIE OIICHKU
2. I/ICCJ'IG,[[OBaTb Ha CXOJIUMOCTbH PSAJIBI:

n
) & 5 nt1 1
1) Z 2) Z(arctg j ) Zzn 1 Z( 1) n’
SVnd+3n ] n
3. MHwmeroTcs nBe ypHBI: B MepBOH — 6 KENTHIX M 4 CHHUX IIapa; BO BTOPOH — & KENTHIX U 2

CHHUX IIapa. W3 xaxmoi YPHBI HU3BJICKAKOT 110 OJAHOMY IHapy. KakoBa BEPOATHOCTL TOTO, YTO
H3BJICYCHHBIC IIAapbl Pa3HbIX I_IBCTOB?
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4. Tlaptus osnextpuueckux ynammouek Ha 20% wusroroBneHa mnepBbiM 3aBojgoMm, Ha 40% -
BropeiM u Ha 40% - Tpersum. bpak cocraBiser coorBerctBeHHO 1%; 05% u 0,6%
NOPOJAYKIUK 3THX 3aBOJOB. HalTh BEpOSATHOCTH TOrO, YTO Hay[ady B3ATas M3 IapTUU
JIAMIIOYKA OKAKETCS CTaHJApPTHOM.

Buaer Ne 18

1. Psanget Maknopena u Teitnopa.

2. WccnemoBarh Ha CXOJAUMOCTH PSIJIBI:

3 ( )n
1) Z e 2) > :3) ;4) Z :
n1(3 )' nl(n+1) ZZn 1’ n=1 2"

3. B kop3une 12 6enpix u 6 yepHbIX mapoB. Haynauy u3Bnekaror 4 mapos. KakoBa BepoSTHOCTh
TOT0, YTO 3 U3 HUX - Oenble U 1 yepHbIN?

4. Vuebnuk wu3gan tupaxkom 100000 »sk3emmiispoB. BeposTHOCTP TOro, 4TO Y4eOHUK
copomrropoBan HernpaBmwibHO, paBHa 0,0001. HaiiTu BEpOSTHOCTH TOTO, YTO THPAXK COJCPIKUT
pPOBHO 5 OpaKOBaHHBIX KHHUT.

buaer Ne 19
JlokanbHas n uHTErpanbHas TeopemMbl MyaBpa - Jlamtaca. Pacnipenenenue Ilyaccona.
2. HCCJ’IC}]OB&TB Ha CXOJUMOCTH PSIIbI:

a)i n +1 5 Z n(r;+1)’ 9 Z [Zn 1) ,r)ozo;(—l)“ n

n’ 5n+1 =1 5n+1

3. Cnyan/IHaﬂ BeguunHa X J1aHa (byHKLu/IeI/I pacrnpeneneHus
0, npu X<
2

F(X):F(x): ;(—6, npu 0<x<6,
1 npu X>6.

=

Haittu: nnotsocts BepositHocteit T (X) ; Matematnueckoe oxumanue M (X);

mucriepeuto D(X) ; cpeanee kBaapaTuueckoe oTkiIoHeHHe o(X) .

4. B aymutopum 6 roHomIeH u 5 neBodyek. Haynmauy otoOpansl 7 cryneHToB. KakoBa BEposSTHOCTh
TOTO, YTO OTOOpaHbI 4 IOHOIIN U 3 JCBYIIKU?

Buaer Ne 20
JloxanpHas U UHTErpajibHas Teopemsl Jlamaca.
2. HccnenoBaTh Ha CXOIUMOCTH PSIIBL:

=

4 n 0 ( )n 3“
) 3o 3 )z( ) 0 5 (1)
2n+1 npZ110" 5n+1 n=1 n!
3. B kop3une 10 66J‘IBIX u 8 uepHbIX mapoB. Haynauy uzBnekatot 5 mapoB. KakoBa BeposSTHOCTh
TOTO, 4TO 2 U3 HUX - Oelble U 3 yepHbIe?
4. CnyuaiiHas BennuuHa X 3aaaHa (GYHKIMEH pacipeaeeHus:
0, npu X<0;
F(X)=42%X, npu 0<x<0,5;
1, npu xX>0,5.

Haittu: nnotrocts BeposTtaoctert f (X) ; maTemarnueckoe oxunanue M (X);
mucriepcuto D(X) ; cpennee kBagapaTudeckoe oTkioHeHue o(X) .

Kputepun oueHku (8 pamxax npomexicymouHo ammecmayui)

Peznamenmom BPC kagedpul «Bvicuiaa u npuknaonas mamemamuxay omeem cmyoenma Ha
9K3aMeHe OYeHusaemcs no 5-0anibHou wKae.
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Kpurepuii onieHKH 0TBeTa Ha IK3aMeHe:

— 5 Oayy10B 1OJIy4aeT CTYAEHT, IPOJEMOHCTPUPOBABLIMI IOJHOE BIAJEHUE 3HAHUSMHU B
COOTBETCTBUU C TPEOOBAaHUSAMH Y4eOHOW MPOTpamMMBbl, T.€. PEIIMBIIMN Bce 3aJaHus 0e3 ommOOK B
JIOTUYECKUX PACCYKJICHUSAX U B 000CHOBaHUM PEILICHUS;

— 4 0aj1a 1MoJydyaeT CTYIEHT, KOTOPBIM IpPU IOJHOM BJAJE€HUU 3HAHUSIMH B COOTBETCTBUU C
TpeOOBaHUAMU Y4eOHON MporpamMMmbl JOMYCTHJI OTJAEIbHbIE HECYIIECTBEHHbIE OIIMOKU JH00
IIPUBEACHHBIE UM pEIlIeHUs] HEI0CTAaTOYHO OOOCHOBAHBI;

— 3 0asy1a 1OJIyyaeT CTYJEHT MPU HETOIHOM HM3JI0KEHUH MOJyYEHHBIX 3HAHUW, JONYCTUBIIUHN MIPU
9TOM OT/IE€JIbHBIE CYIIECTBEHHbIE OLLIMOKY;

— 2 0aaia TmoNy4aeT CTYACHT TMpu OECCHUCTEMHOM W3JIOKEHUW MaTepuaia, IOMyCKarouui
CYILIECTBEHHbIE OIIMOKH, KOTOpbIE MOIYT TPENSITCTBOBATh YCBOGHUIO JajibHeHed yueOHOI
nH(popMalnH.
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