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ITACIIOPT
®OHJIA OLIEHOYHBIX CPECTB 10 YUYEBHOU JUCHUTINHE
MATEMATHUKA

KonTponupyemsie .
Ne pazneJP; il Kox xonTponupyemoit HanmenoBanue
/11 P KOMITETCHIINH (UJTH €€ YacTH) | OIIEHOYHOT'O CPEACTBA
(TeMBbI) TUCHIUTIUTUHBI
Co0OecenoBanue
1. | JIuneitnas anrebpa OIIK-3 KonTtponbHas pabora
DK3aMeH
DJIeEMEHTHI BEKTOPHO CobeceponaRIC
2. p OIIK-3 KonrtponsHas pabora
anreopsl
DK3aMeH
AHaMTHYECKast (ubcecnonanc
3. OIIK-3 KontponbHas padota
TeOMETpHUS
DK3aMeH
Co0OecenoBanue
4. | Teopus npenenon OIIK-3 KonTponsHas padora
DK3aMeH
Huddepenunansuoe CobecenoBanue
5. | ucuncienne QyHKIUH OIIK-3 KontponbHas padora
OJIHOW NIEpEeMEHHOM DK3aMeH
npdepennuanbHoe
ECq(ll)/I%JIEHHI; byHKIII CobecenonaRTe
6. T OIIK-3 KontponbHas pabora
HECKOJIbKUX
DK3aMeH
MIePEMEHHBIX
MHTerbalLHOE Co0OecenoBanue
7. P OIIK-3 KonrtponsHas pabora
UCYHCIICHUE
DK3aMeH
CobecenoBanue
nddepeHuanbpHpIE
8. Juddepenn OIIK-3 KontponbHas padota
ypaBHEHUS
DK3aMeH
CobecenoBanue
9. | Pagmr OIIK-3 KonrponsHas pabora
OK3aMeH
CobecenoBanue
10. | KpaTHble nHTErpaisl OIIK-3 KonrpossHas pabora
OK3aMeH
OCHOBBI TEOpUHU
BEDOSTHOCT epﬁ " CobecenoBanue
1. p . OIIK-3 KonTtponpHas pabora
MaTeMaTH4eCKON
DK3aMeH
CTaTHCTUKH




INEPEYEHb OHEHOYHBIX CPEACTB

HauMeHnoBanue IIpencraBienue
Ne Kparkas xapaktepucrnka
OLIEHOYHOI 0 OLIEHOYHOI0 CPeICTBA
n/n OLIEHOYHOI'0 CpeACTBA
cpeiacTBa B oHe
CpeactBo  KOHTpOJSL ~ YCBOGHHS  y4eOHOTO
MaTepuana  TEMbl, pasfena HIM  PA3leNoB | Bompocsl
Co0OecenoBanue
1 JWCLMIUIMHEL, OPraHM30BAHHOE Kak ydeOHOe | 1o Temam/paszenam
3aHATHE B BUAE coOecem0BaHUs npenoaasateiis ¢ | AMCHUILIMHBI
00y4JarmuMucs
CpencTBo NpoBEPKH YMEHUN IPUMEHSTh
KontponbHast TIOJTy4ICHHBIC 3HAHUSI ULSL PEIICHHS 32124 Kommext
2 aGoTa KOHTPOJIbHBIX
p OTIpeIeNIEHHOT0 TUIIA TI0 TEME WU 3aaHui [0 BapuaHTaM
pazneny ydeOHON TUCIUTITHHBL.
o o . | Kommuekr
CpencTBo MpoBEpKU 3HAHUM, YMEHH, BIaICHUH,
6 5 HK3aMEHAMOHHBIX
3 | Dx3ameH NPUOOPETEHHBIX ~ O0YYaIOmMMCS B TEUEHHE | o . o
cemecTpa.

NEPBbLIA CEMECTP
BOITPOCHI JIJIsI COBECEJIOBAHMS (TEKYIIIUA KOHTPOJIb)

Pasznen: «JIuneiinas anredpa, 3jieMeHTbl BEKTOPHOI'0 AaHAJIN3a, aHAJIMTHYECKAsl TeOMeTPHUsD)

[98)

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

[Tonsartue 06 onpexnenuresne n-ro nopsiaka. OCHOBHbIE — CBOICTBA  ONpeAeNHUTENeH;  HUX
IIPUMEHEHHNE K BBIUMCIICHUIO ONIPEAEIINUTENEH 1-T0 MOPSAKA.

Cucremsl nuHeiHbIX ypaBHeHui. [IpaBuno Kpamepa. OnHopoaHas cucrema.

Martpunel. JletictBust Hag matpuriamu. OOpatHas matpuiia. MaTpudHblid crioco0® pereHus
CUCTEM JIMHENHBIX YPAaBHEHUM.

Pemenue cucrem nuHeNHBIX ypaBHeHH MeToaoM ['aycca. MccnenoBanue cucTeM JIMHEHHBIX
YPaBHEHHHU.

JlekapToBBl MPSIMOYTOJIBHBIE CHCTEMBI KOOPJAMHAT HA IUIOCKOCTH W B IIPOCTPAHCTBE.
[TonsipHas cucteMa KOOpIUHAT.

Bexkropsl. JIuHeHbIe onepanuu HaJ BeKTOpaMHu. JIMHEHHO He3aBUCUMBIE BEKTOpPHI. basuc,
pasnoxenue no Oasucy. IIpoekiuu BekTOopa Ha ocu koopauHaT. KoopauHatel BekTOpa.
JlnrHa BEKTOpa U HAMPABIISAIOMINE KOCUHYCHI. Y CJIOBUS KOJJTMHEAPHOCTHU BEKTOPOB.
CxkansgpHoe NMPOU3BEJACHUE BEKTOPOB M €ro CBOMCTBA. YTOJ MEXIY BEKTOpAMH. Y CIOBHUE
MEePIEHIUKYISIPHOCTU JBYX BEKTOPOB. MEXaHUYECKUM CMBICH CKAISIPHOTO MPOU3BEACHHUS.
BektopHoe M cMelraHHOe MPOU3BEICHHUS BEKTOPOB. OCHOBHBIE CBOMCTBA M BBIYMCIICHUE
yepe3 omnpenenutend. KommianapHOCTs TpEX BEKTOpPOB. l'eoMeTpuuecKue MNPUIOKEHUS
BEKTOPHOI'O ¥ CMELIAHHOTO TPOU3BEICHUN.

[TonsiTe 00 ypaBHEHHUU MOBEPXHOCTH B MPOCTPAHCTBE M YPAaBHEHWW JTUHUHM Ha TUIOCKOCTH.
[Ipsamas Ha mmockocTH. Pa3nuuHble BUABI YpaBHEHUM MPSMOW HA IJIOCKOCTH. YTOJ MEXKIY
NPSIMBIMU. Y CJIOBUSL TMEPHNEHIUKYISIPHOCTH M TapajyieIbHOCTH NpsiMbiX. PaccrosHue ot
TOYKH J0 MPSIMOIA.




10.  KanoHuyeckue ypaBHEHHs] KPHUBBIX BTOPOTO MOPSAIKA: OKPYKHOCTH, DJUIMIICA, TUIEPOOIHI,

mapadoJIbI.

11. YpaBHEHHs IIJIOCKOCTH U INPSMOM B IIPOCTPAHCTBE. YTOJ MEXAY NPAMBIMHA. YTOI MEXAY
NPAMON U TNIOCKOCTHIO0. Touka nepecedeHust NpsiMOM U MIOCKOCTH.

12.  TloBepxHoctu BTOporo nopsaka. Kanonnueckue GpopMbl ypaBHEHUI MOBEPXHOCTEH BTOPOTO
MOPSAJKA.

Pasznen: «Ilpenes u HenmpepbIBHOCTb PyHKIMMI

1. [Ipenen pyukmuu B Touke. [Ipenen Gpynkiun Ha 6eckoHedHOCTH. OTHOCTOPOHHHUE TIPEEIHI.
Orpanu4eHHOCTh (PYHKIIMH, UMEIOIIUH Tpeelt.

2. beckoneuno Oospimasi 1 OECKOHEYHO Majiasgs (PYHKIIMW U CBSI3b MEXIy HUMH. PaznokeHue
GbyHKIMH, UMEIOLIeH TIpeieN], Ha TIOCTOSHHYIO U OECKOHEUHYIO MalyIo.

. |0 00 N

3. OcHOBHBIE TeOopeMBbl O Ipezaenax. PackpbiTue HeoNpeneeHHOCTEN {—} u [;} [IepBb1it
3aMeyaTeIbHbIN Mpeiedl.

4. UYucnoseie nocnenoBaresnbHOCTH. [Ipenen mocnegoBarenbHOCcTH. CyliecTBOBaHUE Mpeaesia
MOHOTOHHOH OI'paHMYEHHOH mocienoBaTenbHoCTH. Yncno e. HarypanbHble Jorapugmel.

5. CpaBHeHHE O0CCKOHEUHO MasIbIX. DKBUBAJCHTHBIE OCCKOHEUHO MaJible. 3aMeHa OECKOHEYHO

MaJIbIX SKBUBAJICHTHBIMU IIPU BBIYUCIICHUU IIPEIEIIOB.

HenpepbiBHOCTD pyHKIMM B Touke. Touku pa3peiBa GYHKIMU U UX KIaCCUPUKALIUAL.

7. HenpepbsiBHOCTS QyHKIIMM Ha oTpe3ke. CBOWHCTBA HENpPEPHIBHBIX Ha OTpe3Ke (QYHKIUIL:
OrPaHUYEHHOCTh, CYIIECTBOBAaHUE HANOOIBIIEr0 U HAMMEHBIIETO 3HAaYEHUH, CYIIECTBOBaHHE
IIPOMEKYTOUHBIX 3HAYCHUMN.

KpuTepuu oueHKH (6 pamkax mekywei ammecmayuu)

o

Peznamenmom BPC kageopwi «Bvicuias u npukiaonas mamemamuxay npedycmompero 10
bannos 3a mekywyro ammecmayuro. Kpumepuu oyenku pazpabomanvl, ucxoos u3 pazoeieHust
bannog: 5 6annoe 3a oceoeHue meopemuieckux 60NPOCO8 OUCYUNIUNDBL, 5 0ANI08 — 3a GbINOJIHEHUE
0OMAUHUX 3A0AHUII.

KpuTtepuu o1ieHKH 0TBETOB HA TeOpeTHYECKHE BONPOCHI:

— 5 0a/ji0oB BBICTABJISIETCSl CTYAEHTY, €CJM OH H3JIOXKUJ COJIepKaHWEe BOMpoca B o0BeMe,
MPETyCMOTPEHHOM MPOTrPaMMOM, NpU 3TOM H3JO0XKUJI MaTrepual TPAMOTHBIM SI3bIKOM, TOYHO
UCIOJIb3YS MaTEeMaTHYeCKYl0 TEPMHHOJOTHIO U CHMBOJIMKY, B OIpEAEJICHHONW JIOTHYECKON
MOCJIE0BATEIBHOCTH;

— 4 faJu1a BBICTABJSIIOTCH CTYAEHTY, €CJIM IPHU JOCTaTOYHO MOJHOM U I'PaMOTHOM OCBEIIEHUU
BOIIPOCa OH JIOMYCTWJI HEOOJbIIME HETOYHOCTH, HE HCKa)Xalollle MaTeMaTH4YeCKOro COJEp>KaHUs
OTBETA;

— 3 0asna BBICTABJIAIOTCH CTYJAEHTY I[IPU HEMOJHOM pPACKPBITUU COJEpkKaHUs BOMpoca
(comepxaHue BOIpoca U3I0KEHO PparMeHTapHO, HE BCET/Aa MOCIEeI0BATENIBHO), HO MTOKa3aHo odIee
IMOHUMAaHHUEC BOIIPOCa; JOMYIICHbI OH_II/I6KI/I IIpU UCIIOJIb30BAHUN MaTeMaTHYEeCKOU TCPMHUHOJIOTUH;

— 2 0ajjia mojy4yaeTr CTYAEHT, IPOJEMOHCTPUPOBABIINNA OOPBIBOYHBIC 3HAHUS WU JOMYCTHUBIIUN
OLIMOKY B ONpPEAETICHUH MOHATUI U MPH UCIIOIb30BAHUHM MaTeMaTHUYECKON TEPMUHOJIOTUH;

— 1 6ay1 moy4aer CTyIeHT, IPOAEMOHCTpUpOBaBIINii 3HaHuEe MeHee 10% maTepuana, BRIHECEHHOTIO
Ha KOJUIOKBUYM.



KOMILJIEKT 3AJAHUH JIJIsI KOHTPOJBbHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)

INEPBASA ATTECTALUA
BMJIET Nel

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

2. Pemuth cucTeMy JIMHEWHBIX ypaBHeHUN MeTo0oM Kpamepa wim ["aycca:

3. HaiiTu KOHeIl BEKTOpA G = {3;~1;2}, €ClIi ero Hagano B Touke M(1;—1;2).

4. VYOpocTUTH BBIpaKEHUE! (251’ - 35)>< (c? +4b )

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

BUJIET Ne2
o 1 3
1. Haiitu mpowusBenenue marpui; A*B, ecnu: (2 -10 2-l3
4 3 5)7 '
2 1

2. PemuTh cucTeMy JIMHEHHBIX ypaBHEHU MeTogoM Kpamepa niu ["aycca:
2x,+5x, +3x; =6,
X, —3x, —9x; =8,
2x,+4x, —3x;=9.
3. Haiiti Hauaso BekTOpa p = {5;12;_ 6}, €CIIU €TO KOHEIL B TOUKE 4 (2;17;8)-
4. VYnopoctute BbIpakeHUE: (55 + 3[;)x (25 — 5)
5. Haiitu nomane tpeyronbauka ABC, ecnu: A(7; 2; —6), B(2; 4; =3), C(5; 2; —4).

BUJIET Ne3
. Haiitu npousBenenue marpun A*B, ecnu:

3 =2 0 =5
A=|1 6 —-1|.B| 3|
2 4 2 7

2. Pemmrts cucremy IMHEWHBIX ypaBHeHUH MeToioM Kpamepa nunu T"aycca:
{xl +x,+x,=6,

—

X +x, —x,=10,
3x; +x, +3x,=12.
3. Haiitu Ha4yano BEKTOPA b = {5;10;— 2}, €CIIM €10 KOHEL| B TOYKE A (2;7;8).

4. YrpocTute BEIpaXKEHHE: (5 + l;)z + (& - l;)z_
5. Haiitu yron npu BepmuHe B Tpeyronbauka ABC, ecmu: A(S; -3; 4), B(7; 0; 7), C(6; —3; —1)

BUWJIET Ned4
1. Haiitu mpowusBenenue marpui; A*B, ecnu:

2 ol )

2. PemuTh cucTeMy JIMHEHHBIX ypaBHEeHU MeTogoM Kpamepa niu ["aycca:
X +2x, +3x; =35,
X, +3x, +4x; =6;

3. Haiitu xoHew BekTOpa g = {1;—1;3}, eciu ero Hayaso B Touke M (3;1;2).



YHpOCTHTE BBIpaKEHHE: (25 + 35)>< (E + 23)
Haiitu 066ém mupamuast ABCD, ecma:  A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).

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

Pemmmts cuctemy nmuHeiHbIX ypaBHeHU MeTosioM Kpamepa wnu ["aycca:
2% —x, +x;=4,
3x, +2x, +2x; =1,
X —=2x,+x,=2.

HaiiTy KoHel BeKTOpa g = {5;—1;—2}, €clM ero Hayano B Touke M (1;—1;3).

Ypocrture BeIpaKeHHE: (2; - 3;) ; + (32 + %)- k

5. Haiitu mnomans Tpeyronsauka ABC, ecim: A(8; 6; -3), B(2; 2; 1), C(8; 7; =3).

BUWIET Ne6

. Haiitu npousBenenue marpun A*B, ecnu:

2 1

1 -1 1
A=|3 -3|,B= .
(z 4 3}

2.

5 2
Pemmmth cuctemy nuHeiHbIX ypaBHeHU MeToioM Kpamepa unu [Maycca:
3x; +4x, —3x; =4,
2% —x,+x;=2,
X, +x,—2x,=0.
Haiitu Ha4aso BEKTOpa p = {I;2;— 6}, €CII €r0 KOHEI B TOUKE A (2;11;6).

Vnpocrute Bhipaxenue: (a+b)xb+Ba—c)xc.

5. Haiitu 06wéM mupamuast ABCD, ecmu: A(-5; 0; 0), B(-1; —1; —1), C(0; 0; 4), D(-3; -3; 7).

BWIET Ne7
. Haiitu npousBenenue marpun A*B, ecnu:
I -3
=5 1
A=12 2 |,B= .
0 4
3 1

Pemmts cucreMy nuHeHbIX ypaBHEHHUH MeTonoM Kpamepa win ["aycca:
X +2x,+x;,=8,
2% —x,+x;,=3,
2x,43x, —x; =5.

3. Haiitu xoHew BekTOpa g = {4;1;—2}, €CIH ero Ha4ano B Touke M (I;-1;-2).

YrpocTuTe BeIpaxeHue: (25 + B)x (l; — 25)
Haiitu mimomane tpeyronsaunka ABC, ecnu: A(6; 9;—13), B(9; 10;-11), C(3; 5;-7)



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

3 8 6 3 -1 3
A = , B = o
-1 0 1 2 45
2. Pemwuts cucremy JMHEMHBIX ypaBHeHUH MmeTonoM Kpamepa nmm Naycca:
2x,—4x, +3x; =1,
X —2x,+4x;=3,
3x, —x, +5x;=2.

3. HaiiTu Hayano BEKTOPA b ={5;3;— 6}, ECJIU €r0 KOHEL B TOUKE A (2;4;8).
. Ympocturte BeIpakKCHHE: (55 — E)x (3; + 5)
5. Haiitu nnomans Tpeyronbuuka ABC, ecnu: A(4; 3;-2), B(5; 5, -6), C(7; 2; —6)

BUJIET Ne9
1. Haiitu npousBeaenue marpun A*B, ecnu:

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

3 -1 2 0 5

2. Pemuth cucTeMy JIMHEUHBIX ypaBHeHUN MeTogoM Kpamepa wimn ["aycca:
2x,+x, +3x;= 3
Xl + Xy + X3 =
=3x,+xy,= 1
3. HaI/ITI/I KOHEII BEKTOPA G = {-5;1;2}, €CIIM €ro Hayano B Touke M (- 1;—1;2).
4
5

YpocTure BelpaKeHue: 21( Jx k)+ 3 ](z X k)+ 3k(z X ])
Haiitu miomans tpeyronsauka ABC, ecin:A(3; 3; 3), B(6; 3; -3), C(5; -3; 0).

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

2. Pemuts cucremy nuHeNHBIX ypaBHeHUN MeTonoM Kpamepa mwnu "aycca:
3, —4x, +3x; =1,
X, —3x, +2x,=0,
2%, +6x, +2x,=3.
3. Haiitu Hayamo BEKTOpa 5 = {2;12;—1}, €CJIU €r0 KOHEL B TOUKE A (2;4;8).
. YOpOoCTUTE BbIpaKEHUE: (25 + E)x (E - 55)
5. Haiitu 066éM tupamunst ABCD,eciu: A(8; 4; -5), B(8; 7; -3), C(8; 6; =3), D(3; 3; 1).

BUJIET Nell
1. Haiitu npousBeaenue marpun A*B, ecnu:

e )

2. Pemuts cucremy JIMHEMHBIX ypaBHeHHH MeToioM Kpamepa unu ["aycca:
3x, 4+ 5x, + Txy =1,
X, —3x, —9x; =8,
2x,+2x, = 3x;=1.

3. HaiiTu KOHeIl BEKTOpa G = {3;~1;2}, €CIIH ero Hayano B Touke M (I;—1;2).



4.  VIOpoCTUTh BEIPAXKEHHE: (25 - 35)x (& +4b )

5. Haiitu yron npu BepmnHe A B TpeyronbHuke ABC, ecnu:
A(0; 3; 1), B(1; 5; -6), C(=5; 2; 1).
BUJIET Ne12
1. Haiitu mpowusBenenue marpui; A*B, ecnu:

1 3
2 -1 0
A :[ j N B = 3 _2 .
-4 3 5
2 1
2. PemuTh cucTeMy JIMHEHHBIX ypaBHEHU MeTogoM Kpamepa niu ["aycca:
2x,+5x, +3x; =6,
X, —3x, —9x; =38,
2x,+4x, —3x;=9.
3. Haiiti Hauaso BekTOpa h = {5;12;_ 6}, €CIIU €TO KOHEIL B TOUKE A4 (2;17;8)-
4. VYnopoctute BbIpakeHUE: (55 + 3];)>< (25 — 5)
5. Haiitu mnomane tpeyronbauka ABC, ecnu: A(7; 2; —6), B(2; 4; =3), C(5; 2; —4).
BUJIET Ne13

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

3 =2 0 -5
A=|1 6 -1|,B| 3|
2 4 2 7
2. Pemmts cucremy IMHEWHBIX ypaBHeHUH MeToioM Kpamepa unu T"aycca:
X +x,+x,=06,
X +x, —x,=10,
3x; +x, +3x,=12.

3. Haiiti Hayaa0 BEKTOPA p ={5;10;- 2}, €CIIU €r0 KOHEL[ B TOUKE A (2;7;8).

4. VOpocTHTE BHIPAKEHHUE: (5 + l;)z + (& - l;)z.

5. Haiitu yron npu BepmuHe B Tpeyronbauka ABC, ecmu: A(S; —3; 4), B(7; 0; 7), C(6; —3; —1)
BUJIET Ne 14
1. Haiitu mpowusBenenue marpui; A*B, ecnu:

2 ol )

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

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

3. Haiitn koHen BekTOpa G = {1;—1;3}, eciu ero Havaso B Touke M (3;1;2).
4. VYIpocTuTe BHIPaKEHHUE: (25 + SE)X (E + 25)
5. Haiitu 06wéMm mupamunst ABCD, ecmu:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BUJIET Ne1S
1. Haiitn npousBeaenue marpun A*B, ecnu:
1 5 2 2 1 0
A= 2 0 3|,B=| 3 -1 -2
-3 11 4 5 3

2. PemuTh cucTeMy JIMHEHHBIX ypaBHEeHU meToaoMm Kpamepa unu [Maycca:



[O8)

2% —x, +x;=4,

3x, +2x, +2x; =1,

X —2x,+x,=2.
Haiitn KoHeI BeKTOpa 4 = {5;—1;— 2}, ecau ero Hayajo B Touke M (1;-1;3).
YnpocTture BhIpaKeHUE: (22 - 3;) J+ (3; + E)- k
5. Ha#itn mnomans Tpeyronbanka ABC, ecnmm: A(8; 6; -3), B(2; 2; 1), C(8; 7; -3).

BUJIET Nelé6
. Haiitu npousBenenue marpun A*B, ecnu:
2 1
1 -1 1
A=|3 3 |,B= .
2 43
5 2

Pemmts cucreMy nuHeHbIX ypaBHEHHU MeTooM Kpamepa win T'aycca:
3x; +4x, —3x; =4,
2% =X, +x;=2,
X +x,—2x,=0.

Haiitu Hayaso BEKTOpa b = {1;2;— 6}, ECJIM €r0 KOHEL B TOUKE A (2;11;6)-

Vnpoctute Bhipaxenue: (a+b)xb+Ba—c)xc.

5. Haiitu 06séM mupamuast ABCD, ecmu: A(-5; 0; 0), B(-1; —1; —1), C(0; 0; 4), D(-3; -3; 7).

BUWIET Ne17

. Haiitu npousBenenue marpun A*B, ecnu:

1 -3
=5 1
A=|2 2 |,B= .
0 4
3 1
Pemmts cucremy nuHeiHbIX ypaBHeHU MeTonoM Kpamepa unu [Maycca:
X +2x,+x;,=8,
2% —x,+x;=3,
2x,43x, —x; =5.

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

YrupocTute BeIpaKeHUE: (25 + E)x (E — 25)
Haiitu mmomans tpeyronbauka ABC, ecnu: A(6; 9; —13), B(9; 10; -11), C(3; 5; -7)
BUWJIET Nel8

. Haiitu npousBenenue marpun A*B, ecnu:

3 8 6 3 -1 3
A = , B - .
-1 0 1 2 45
Pemmmts cuctemy nuHeiHbIX ypaBHeHU MetosioM Kpamepa wnm [Naycca:
2x,—4x, +3x;=1,
X —2x, +4x;=3,
3x, —x, +5x,=2.
Halitu nayano BEKTOPA b = {5;3;- 6}, €CIIM €10 KOHEL[ B TOYKE A (2;4;8).

YnpocTture BeIpaKeHHE: (55 - E)x (32 + 5)

Haiitu nnomane tpeyronbuuka ABC, ecnu: A(4; 3;-2), B(5; 5;-6), C(7; 2; —6)
BUWJIET Nel19

. Haiitu npousBenenue marpun A*B, ecnu:



(92

-2 1 1 2 3
A= 0 2 0|,B=4 -1|.
3 -1 2 0 5
Pemmts cucreMy nuHeHbIX ypaBHEHUM MeTonoM Kpamepa win T'aycca:
2x,+x, +3x;=3,
X +x,+x,=4,
2x,—3x, +x;=1.
HaiiTi KoHel BEKTOpa G = {-5;1;2}, €CIIM ero Hayano B Touke M(-1;-1;2).
YHpOCTHTE BEIPAKEHUE: 2?(} % §)+ 3}({ X %)4— 3%(2 X ;)
Haiitu mmomans tpeyronsauka ABC, ecin:A(3; 3; 3), B(6; 3; -3), C(5; -3; 0).

BUJIET Ne20
Haiitu npowusBenenue matpun A*B, ecnu:
5 4 2 -3
A=1 =2 0,B=| 4|
3 -5 7 5

Pemmmth cucremy nuHeiHbIX ypaBHeHU MeTonoM Kpamepa unu [Maycca:
3x, —4x, +3x,=1,
X, —3x, +2x,=0,
2x,+6x, +2x,=3.
Halitu nayano BEKTOpa b = {2;12;-1}, €CIIM €r0 KOHEIL B TOUKE A (2;4;8).

YnpocTture BhIpaKeHUE: (25+E)>< (E— 55)
Haiitu 006éM mupamuast ABCD,ecn: A(8; 4; -5), B(8; 7; -3), C(8; 6; -3), D(3; 3; 1).

BTOPASA ATTECTALUA

BUWJIET 1
Hanbl Touku A, B u C. Haiitu: a) o0miee ypaBHeHUe IpsiMoii AB; 6) ypaBHEHHE MIPSMOM,

IIpoxoAsIel yepe3 Touky C napaiiesibHO IPSIMO AB; ¢) ypaBHEHUE NPSIMOM, MPOXOAILIEH Uepes3
Touky C NepneHauKyIspHO NpsMon A8

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

ITpuBecTH K KAHOHMYECKOMY BHly YpaBHEHHE KPUBOW U IIOCTPOUTH €€:

5x* +9y% —30x+18y +9=0.

CocTaBuTh ypaBHEHUE MJIOCKOCTH, IPOXOAIIEH Yepe3 TPU 3aJaHHbIE TOUKU

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

Haiitu npenenst:

2 5 4y . tgSx x—8Y)" —1-1
a) . x +3x+2 ; 6) . 3x° +4x° +x ; 6) 11m : 2) llm N ; e) llmx— .
1}}}} 2x2 45542 Iims o5 750 7x oo\ x — 2 x—2

BUJIET 2

10



CocTtaBuTh ypaBHEHUE NMPAMOM, MPOXOAALIEH YEPE3 TOUKY MTEPECCUCHUS MPAMBIX:
x+2y+3=0, 2x+3y+4=0 1 napauieabpHoi npamoit Sx+ 8y =0.

Haiitn koOopAvHATBI IEHTpa U PaJnuyC OKPYKHOCTHU U IIOCTPOUTH €€:

x*+y? +6y—-7=0

CocraBUTh ypaBHEHHUE IIJIOCKOCTH, MPOXOIAIIEH Yepe3 TPU 3aJlaHHbIE TOUKU

M, (4;1;-1), M,(0;-2; 1), M;(-3; 1; 0).
Haiitu npenensr: a) llmﬁ 0)lim M B) im X1 =*=2:1) 1im sin4x , n)

x—3 x° -9 X0 3x +9 x—7 7 —x x—0 tg2x
) [ x+8 j N
lim .
=\ x+ 7
BUJIET 3

1. Mausl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHE TIpMOii A B,

0) ypaBHEHHUE MPAMOH, mpoxo el yepe3 Touky C nmapamienbHo npsiMoi AB

A(8;-10), B(4; —4), C(0; 7).

2. IlpuBecTn K KAHOHUYECKOMY BUy YPaBHEHHE KPUBOI U IOCTPOUTH €€:
16x*> —9y* —64x—18y +199 = 0.

CocTaBuTh ypaBHEHHE MIJIOCKOCTH, IPOXOASILEH YePE3 TPU 3aJaHHBIE TOUKH

A43(3;—L2),A4’(4=—L—4) M,(2:0;2).

Haiitn npenener: a) lim X —2x=8: 6)1im 4x> +5x—3
x4 x°—16 x—>oo3x +9x—12°

i . (x=1Y. N —
B) 1im > %% 5 1) lim o) =2,
x—=0 3y x—o\ x 4+ 3 x—>3 x—3
BUWIET 4
CocTaBUTh ypaBHEHHE MIPSMON, IPOXOAIIEH Yepe3 JaHHYIO TOUKY, IEPIEHIUKYIIPHO JaHHOU

npamoit: N(-2;-3), 2x—y+3=0.

HaiiTi KoopAMHATHI LIEHTPA U PAINyC OKPYKHOCTU U TIOCTPOUTH €€:

¥ +y*—8x+6y=0.
CocTaBuTh ypaBHEHHUE INIOCKOCTH, TPOXOAALIEH YEPE3 TPU 3aJaHHbIC TOUKH
M, (-2;0; =1), M, (1; - 2; 3), M;(4;-1; 2;)

—3x+2 4x° +4x° — . (x+1
Haiitu npenensr: a 'm— m— B) lim| ;

sin4x Jx+7-3
;1) lim—————.

x—0 tgzx x—2 x2 —4

BWIET 5
Haubl Toukn 4, B u C. Haiitu: a) obmee ypaBHeHue npsiMoil AB; 6) ypaBHEHUE MNPSIMOIA,

poxoasueit uepes Touky C napauieabHo OpaMoil AB; ¢) ypaBHEHHE NIPSIMOM, IPOXOAAIIEH uepes
touky C nmepneHauKysapHo npsmoit AB.  A(5; 10), B(3; 9), C(-11; 4).
ITpuBecTH K KAHOHMYECKOMY BHly YpaBHEHHE KPUBOW U IIOCTPOUTH €€:
2 4y-6x+29=0
CocTaBuTh ypaBHEHHE MJIOCKOCTH, MPOXOAIICH Yepe3 TpH 3aJaHHbIE TOUKU
M (=42, 1), M, (=15 0; =3), M;(2; 1; - 2).

11



2x

4 2 . [ 2x—1

4. Haiitu npezensl: a) [im M 6 lim M, B) lim ;
5 X —X— oo 33X +9x xoo\ 2x + 3

10x VJ15—x-3

lim
)% 36

) lim
x>0 §In 5x

BUJIET 6
1. Hanmel Toukn A, B u C. Haiitu: a) oOmiee ypaBHeHHE TNpsSMON AB; 6) ypaBHEHUE TPSIMOM,

npoxozsieit uepes Touky C napajuieabHo NpaMoil AB; ¢) ypaBHEHHE NIPSIMOM, TIPOXOAAIIEH uepes
TouKy C NepHeHUKYISPHO NpsMON AB.
A(-2;-T7), B(3; 0), C(2; 2).
2. IlpuBecTn K KAHOHUYECKOMY BUJY YPABHEHUE KPUBOW U MOCTPOUTH €€:

16x* —9y* —64x 54y —161=0
3. CocTaBUTH ypaBHEHHUE IUIOCKOCTH, IPOXOIALIEH uepe3 Tpyu 3aJaHHbIE TOUKU
M (5;1; 0), M, (0; 4; —3), M;(1; 4; —1).

—3x+2 4x° +4x° —x x+1Y)
4. Haiiti Ipenensl: a) hmzi 0) 11g1 o1y PIim lr_m( x— 7) ;
. sin4x Vx+7-3 3
r)lim ; m) lim
x—0 tgzx x—2 x —4
BWJIET 7

1. CocraButh 00I1Iee YpaBHEHHE MPSMOU, TPOXOISI-IIIEH Yepe3 IBE TOYKH U MMPUBECTH €T0 K BUIY C
Yr7I0BbIM K03 duimentom: 4(—2;—3) 1 B(-5;4)

2. llpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHUE 3JUIMIICA U IOCTPOUTH €r0:
4x* +9y° +32x 54y +109=0.

3. CocTaBHUTh YpaBHEHHE MIIOCKOCTH, MPOXOAIICH Yepe3 TpH 3aJaHHbIE TOUKHU

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

2x
e D . (3x+2)
4. HaiiTu npeaens: a)hmx X0 ) iy X T3 g lim 5

Mmoo P limyaes o Pl 3x -1
. sinbx /
r)lim o) lim =2
x—0 tgzx X5 x _25

BUWIET 8
1. CoctaBuTh ypaBHEHHE NPSIMOM, IPOXOAAIIEH YEPE3 TOUKY MEPECECUEHUS] TPSAMBIX:

x+2y+3=0, 2x+ 3y +4 =0 U napauieabHoi npsaMon 3x-5y=0.
2. TIpuBecTH K KAHOHMYECKOMY BHJLY YPABHEHHE TUINEPOOJIBI M TOCTPOUTH €&: x” — y°> —4y =0.

3. CocTaBUTh ypaBHEHUE IUIOCKOCTH, IPOXOIALIEH uepe3 Tpyu 3aJaHHbIE TOUKU
M, (=2;0; =1), M, (1; = 2; 3), M;(4-1; 2;).

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

4. Haiitu npenensl: a)q; M 0) 2 T O gy lim ,
lim 5o Olm e P ST Y e

12



3 2x
r) hm(l + 2] : 1) lim 10x

X X— 0 8in5x

BUWJIET 9
. Jlanbr Touku A, B u C. Haiitu: a) obmiee ypaBHeHre IpSIMOi AB; 6) ypaBHEHHE TIPSIMO,

MpoXoIAIIeH yepe3 Touky C mapajijiesIbHO PSMOi AB; 6) ypaBHEHHE TIPSIMOMA, TIPOXOIAIICH Yepes
Touky C NepHeHIuKYIIpPHO IpsIMoi AB.

A(1; 1), B(3; -2), C(9; 7).
. IlpuBecTu K KAHOHMYECKOMY BHly YpaBHEHHE KPUBOM U MOCTPOUTH €€:

4x” +36y% +72y —16x—-92=0
CocraBuTh YpaBHEHHUE TIJIOCKOCTH, MPOXOIAIIEH Yepe3 TPH 3alaHHbIC TOUKH
M, (41,-1), M, (0;-2; 1), M(=3; 1; 0).
2x7 —9x+10 | 8x7 —9x” +x7

. Haiitu npenenst: a) |1 ——————3 0) 14
P )1}31 x* -8 )l}gl 3x* +9x

(x+7)7 ;
p) lim r) hm( j . ¢) lim $in 7.x

x° =1
ol x4+3 =27 "0 X

BWJIET 10
CocrtaBuTh 00111€Ee YpaBHEHHE MPSIMOI, TPOXOASIIEH Yepe3 ABEe TOUKH, IPUBECTH €T0 K BUITY

ypaBHeHHs B oTpeskax: 4(3;—3) u B(-2;4).
. IlpuBecTH K KAHOHMYECKOMY BHUlYy YPAaBHEHHE KPUBOU M TOCTPOUTH €E:
5x* +9y? —30x+18y+9=0.
CocTaBuTh ypaBHEHME MIJIOCKOCTH, IPOXOASILEH YePE3 TPU 3aJaHHBIE TOUKH
M, (3;-1;2), M, (4-1;-1), M;(2;0;2).
x’—x-30 8x° +4x* -3

Berauciuts npegenst: a) [im—s——; 0) |1 :
P ) !}E} X +125 ) lxl_ngx4 +8x* —12x

7j3x . A3x+4-4
I——1 ;e lim——.

=4 x*—16
BUWJIET 11
. Hanbi Touku A, B u C. Haiitu: a) obuiee ypaBHeHHE NIPsAMOil AB; 06) ypaBHEHHE MPSIMOIA,

08N 6X xow

. 1lx )
B) lim— ;T) llm(
X

IpoxoAsIei yepe3 Touky C napaisiesibHO IpSIMO AB; ¢) ypaBHEHUE NPSIMOM, MPOXOIAILIEH Uepes3
Touky C NepneHuKyIspHO NpsMol AB
A(-1; 3), B(2; 5), C(5; D).
. IIpuBecTy K KAHOHMYECKOMY BUJly YPAaBHEHUE KPUBOU U IIOCTPOUTH €€:
5x* +9y* —=30x+18y +9=0.
CocTaBuTh ypaBHEHME IIJIOCKOCTH, IPOXOASILIEH Y€pPE3 TPU 3aJaHHBIE TOUKH
M, (=2;0; =1), M,(1; =2; 3), M;(4;-1; 2;).
X +3x+2 . 3 +4x +x

Iim

lim Tt
. Haiitu mpenensr: a) x—-2 2x* +5x+2 ;0) s 55" +9x* -7 :

13



tgSx

Iim x
. ([ x—=8 ) x—1-1
9 Tx 11m( j; Vx-l-1
X—>0 x i
BUJIET 12
CocTaBuTh ypaBHEHHE NPSMON, IPOXOALIEH UEPE3 TOUKY IEPECEUEHUS MPSAMBIX:

x+2y+3=0, 2x +3y +4 =0 nnapamuiensHoi npamoi Sx +8y =0.

. Haiitu koopauHaThI IIEHTpa U paANyC OKPY>KHOCTH U IMIOCTPOUTH €€:
x2+y2+6y-7=0
CocTaBUTh ypaBHEHHE MJIOCKOCTH, MPOXOASILEH Yepe3 TPU 3aJJaHHbIE TOUKH

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

2
. Haiitu npenensr: a) limWﬁ 1i 2" +4x+3 B) lim

1M—57"4 M55 9127 7

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

NJIl—x-2
7—x

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

0) ypaBHEHHUE MPSIMOM, Mpoxoasiie yepe3 Touky C napauienabHo npsiMoi AB
A(8;-10), B(4; —4), C(0; 7).
. IIpuBecTu Kk KAHOHUYECKOMY BUY YPaBHEHUE KPUBOU U MIOCTPOUTH €€:
16x*> —=9y* —64x —18y +199 = 0.
3. CocTaBuTh ypaBHEHME MIJIOCKOCTH, IPOXOASILEH YePE3 TPU 33 JaHHBIE TOUKH
M,(3;-1,2), M, (4;-1,-1), M ;(2;0;2).
>-2x-8. 4x* +5x -3

4. Haitru npenenst: a)lim = ; 6)lim :
>4 x*—16 x> 3x” +9x —12

sin 6x (x—ljx .oAx+1-2
;e) im————.

B) lim ;1) lim
x+3

x—0 3x X—>0 x—3 X — 3

BUWJIET 14
CocTtaBuTh ypaBHEHUE NMPAMOM, MPOXOIAALIEH YEpPE3 TaHHYIO TOUKY, NEPIECHIUKYIISIPHO TaHHOMN

mpsMoii: N(-2;-3), 2x — y+3=0.
. HaiTu KoOpIMHATHI LIEHTPA U PaANYC OKPYKHOCTU U IIOCTPOUTH €€:
x> +y?—8x+6y=0.

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

. X7 =3x+2 . 4 +4x7 —x i .
a)lxlgl 2x* —x—6.¢ S ox? 43 ,B)lim( Xt 1) : r)lims1n4x

X—>0 x —
. ANx+7-3
Im—————

»H) x—2 x2 — 4

BWJIET 15

14



HNanbl Toukn A, B m C. Haiitu: a) oOmee ypaBHeHHE NpsMoil AB; 6) ypaBHEHHE MPSMOA,
npoxozsiei uepes Touky C napauieabHo OpaMoil AB; ¢) ypaBHEHHE NIPSAMOM, IPOXOAAIIEH uepes
TouKy C NepHeHuKYISPHO NpsMO AB.
A(5; 10), B(3; 9), C(—11; 4).

ITpuBecTH K KAHOHMYECKOMY BHly YPaBHEHHE KPUBOW U IIOCTPOUTH €€:

2 4y-6x+29=0
CocTaBuTh ypaBHEHUE MJIOCKOCTH, IPOXOAIIEH Yepe3 TPU 3aJaHHbIE TOUKU
M (=42, 1), M, (=15 0; =3), M;(2; 1; - 2).

2x
. o) i 2t 10 8x' —0x +1 2x-1)
Haiitu npenenst: a ) e 0 imE—="—, ) lim ;
p lxl—>2 x —X— lx—mc 3x + 9 X—>0 2)6 + 3

10x V15—-x-3

lim—X Y2 X2
M) 0 sinsx ) w6 x2 36

BWJIET 16
Haubl Toukn 4, B u C. Haiitu: a) obmee ypaBHeHue npsiMmoil AB; 6) ypaBHEHHUE MNPSIMOIA,

poxoasiei uepes Touky C napauieabHo OpaMoil AB; ¢) ypaBHEHNE NIPSIMOM, IPOXOAAIIEH uepes
TouKy C nepneHANKYISIPHO PSMOK AB.
A(2;-T7), B(3; 0), C (2; 2).
IIpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOU U IIOCTPOUTH €€:
16x* —9y* —64x —54y —161=0
CocTaBuTh ypaBHEHME MIJIOCKOCTH, IPOXOASILEH YePE3 TPU 3aJaHHBIE TOUKH
M, (5:1; 0), M,(0; 4; =3), M;(1; 4 —1).

. (x+1Y
Haitmi mpestentsr: a) ;) X =3x+2: 6) (3 4 40 =¥ ) hm( j ;
lxlglzxz—x 6 1}593)6 +9x° +3 x| x =7
. sin4x Nx+7-3
rlim . 1) lim .
x—0 tgzx T2 4

BWJIET 17
CocrtaBuTh 0011I€e ypaBHEHHE MPSIMOH, TPOXOAS-IIIeH Yepe3 1BE TOUKH U IPUBECTH €r0 K BUAY C

YTI0BBIM KOA(P(HUITUEHTOM: A(— 2— 3) u B(— 5; 4)

[IpuBecTH K KAHOHHYECKOMY BHy YPABHEHHE DJIIUIICA U IOCTPOHTH €Tr0:
4x* +9y> +32x-54y+109=0.

CocTaBUTh YpaBHEHUE IJIOCKOCTH, MIPOXOIAIICH Yepe3 TPH 33JaHHBIC TOUKU

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

2x
X +7x-8 St 4 v’ 43 il 2X+2)
Haiitu npenenst: a) T 0); u; B 5
1}£¥1x Toxar lmyEenT T Plasel 3x -1
. SInbx Jo_ . _
r)hm  ¢) lim 92 X 2.
x—0 ‘[gz 5 x2-25
BUWJIET 18

CocTaBuTh ypaBHEHHE NPSMON, IPOXOALIEH UEPE3 TOUKY IEPECEUEHUS MPSAMBIX:
x+2y+3=0, 2x+3y +4 =0 ¥ napaIeabHON npsaMon 3x—-5y=0.

15



2. TIpuBecTH K KAHOHMYECKOMY BHJY YPABHEHHE TUINEPOOIIBI M TOCTPOUTH €&: x” — y°> —4y =0.

CocTaBuTh ypaBHEHHUE INIOCKOCTH, TPOXOASALIEH YEPE3 TPU 3aJaHHbIC TOUKU
M, (=2;0; =1), M,(1; = 2; 3), M;(4-1; 2;).

Sxt+7x7 45 \/3x+ —4

4. Haiitn npenenst: a)1im M 6)lim

x»—3x +5 +6 X0 3+8x4—2x X_>5 _16 ’
2x
3 10
X
plim 1+ 2) lim
S X— 0 §in5x
BUJIET 19

1. Mansl Touku A, B u C. Haiitu: a) oO1miee ypaBHeHHE TIpsMoid AB; 6) ypaBHEHHUE MPSMOH,
npoxoasiiei yepe3 Touky C napamiensHo npsimoit AB. .A(1; —1), B(3; -2), C(9; 7).
2. llpuBecTy K KAHOHUYECKOMY BUAY YpaBHEHUE KPUBOW U IIOCTPOUTH €€:
2
4x" +36y° +72y—16x-92=0
3. CocraBuTh ypaBHEHHE TUIOCKOCTH, IPOXOISIICH Yepe3 Tpu 3aaHHbIE TOUKU

M, (41-1), M, (0;—2; 1), M,(=3;1; 0).

“9x 410 ~vq.  8x —=9x7+x’
4. Haiitu npenensl: a ;0 -
P )1331 x* -8 )1359 3x* +9x
x
3_ . (x+7Y) :
plim—2 =1 x =1 ’ )hm o lim sin 7x
x—1 ‘,X+3_2 X—>0 X =0 S5x
BUJIET 20

1. CocraButh 001IeE YpaBHEHHUE MPSMOH, IPOXOIAIICH Yyepe3 IBe TOUKH, TPUBECTH €TI0 K BUILY
ypaBHeHUs B oTpe3kax: A (3;—3) u B(-2;4).
2. IlpuBecTu K KAHOHUYECKOMY BUAY YpaBHEHUE KPUBOW U MOCTPOUTH €€:
5x* +9y? =30x+18y+9=0.
3. CocraBUTh ypaBHEHHUE IJIOCKOCTH, MPOXOIAIIEH Yepe3 TPU 3alaHHbIE TOUKHU
M, (3;—1;2), M, (4;—1;—1), M4(2;0;2)-

4. BeruemuTh mpesiensr: a) ¢ x*=x=30; 6) [j M'

M= 57105 M s e s 10
«/3 +4 -4
p) lim ;r)lim| 1—— e) lim Y% )
x—0 Sln 6.x X—>0 X x—4 _ 16

Kpurtepnu oleHKH NMHCbLMEHHOI KOHTPOJILHON PadoTHhI (8 pamkax pybedxcHou ammecmayuu,)

Peznamenmom BPC kageopwi «Bvicuias u npukiaondas Mamemamuxay npeodycmompeHo 25
0annoe 3a 6vlnoIHeHUe pPYOediCHOU KOHMpOabHOU pabomsi. Kadxcooe 3adanue, 6xoosuwee 6
KOHMPOIbHYI0, OYEHUBAEMCs Npenooagamenem OnpeoeeHHbIM Koauyecmeom 0annos. Mmoeoswiii
Oann 3a KOHMPONLHYIO pAOOMY NOIYUAEMCA CYMMUPOBanUeM Oanl08 3a 8ce 3a0aHUs.

Kpurepuii oueHku 0JHOT0 3aJaHUA:

— OGy‘l&IOLLIHﬁCH MMpaBUJIbHO pCIIMWJI 3aAa4dy, IpH OSTOM JIOTUYHO, MOCICAOBATCIIBHO U
APTYMCHTHUPOBAHHO U3JIOKUII pCIICHUC 3aJaY — MAKCUMAJIbHOC KOJIUYCCTBO GaJIJIOB;
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— oOyyJaromuiics B OCHOBHOM MpPaBUJIBHO PEUIMJ 33Jayy, JOMYCTUB MPU 3TOM HE3HAYUTENbHBIC
HETOYHOCTHU U morpemHocTd — 80% OT MaKCUMAIIbHOTO KOJIMYEeCTBa OAJLIOB;

— o0yuyaronuiicsi He MOJIHOCTBIO PEIIWIT 3a/1a4dy, Ho He MeHee 50%, MOmyCTUB Ipu 3TOM He Oolee
OJIHOM rpy6oit ommoku — 60% 0T MaKCHMAaTbHOTO KOJMYECTBA OAIJIOB;

— oOydvaromuiics TpHUBEN HEMOJHOE pelleHue 3anaun (cteneHb momHoTHl — oT 30% mo 50%),
JOMYCTHUB MPHU ITOM 3HAUUTENbHBIE HeoueThl — 40% OT MaKCUMaJIbHOTO KOJINYeCcTBa 0aioB;

— oOyuaromuiics mpusen He 6onee 30% pelieHus 3a1a4u, TOMYCTHUB IPU 3TOM TpyOble OMMOKHU U
HegoueTsl — 20% 0T MaKCHUMAJILHOTO KOJIMYECTBA OallIoB;

— oOy4Jaronuiicss He MPUCTYIUI K PEIIeHHIO 3a1auu — 0 OaJIIoB.

IK3AMEHAIIMOHHBIE BUWJIETDBI

I'PO3HEHCKUI T'OCYJAPCTBEHHbBIM HEDTAHON TEXHUYECKUIL YHUBEPCUTET
NMEHHN AKAJEMUKA M. JI. MMJUIMOHIINKOBA

BUJIET Ne 1
JlucuumiviHa: Mamemamuka
WUncturyr HEDOTH U I'A3A4 cneuuansHocts HU cemectp 1

1. BekTopsl. JIuHeiiHbie onepanuu HaJ BekTopamu. CKaIIpHOE MPOU3BEICHHE BEKTOPOB.

2. Nansl Touku A(2,-7,-1),B(-1,1,3),C(-2,3,1). [Ipumensis BekTopHyto anre6py Haiitu yron ABC.
3. HaHo ypaBHeHue npsMoil 2x + 3y +4 =0. CocTaBUTh ypaBHEHUE IPSIMOM, MPOXOAAIIEH uepe3
TOUKy M (2;1), mapajuieabHO JAHHOW MPSMOI.

3 —
x =125 lim arctg2x'

4.Haiitu mpezenst lim—; 5 ; -
=5 x7 —2x° —15x >0 sin3x

I'PO3HEHCKUI TOCYJAPCTBEHHbBIM HED®TAHON TEXHUYECKUIL YHUBEPCUTET
NMEHU AKAJJEMUKA M. I. MUWJIJIMOHIITMKOBA

BUJIET Ne 2
Jlucuuivba: Mamemamuxa
Wucturyr HE@TH H I'A3A4 cnieransHocth  HU cemectp I

1.BekTopHOE MpOU3BEICHUE BEKTOPOB.

2. B tpeyronbruke ¢ BepmmHamu: A(7;3;4), B(1;0;6), C(4;5;—2) naiitu yron ACB

3. Jlansl TOukH Ha iockocTu: A(-3; 2), B(—1; 5). CocraBuTh 00111€e ypaBHEHHUE MPSIMOH,
MPOXOAIIEeH Yepe3 3T TOUKHU, IPUBECTHU €T0 K BUAY C YIJIOBBIM KO3 PUIIMEHTOM.

NV2=x—-+/x+6 . 8x5+4x3—3

4. Haiitn ipenensl :  lim 5 ; lim )
=2 xT-x—6 x—o 5yt 4838 —12x

I'POBHEHCKMIT TOCYJIAPCTBEHHBIN HE®TIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHIIIMKOBA

BUJIET Ne 3
Jlucuuivba: Mamemamuxa
Wucturyr HE@TH H I'A3A cnenansHocth  HU cemectp |

1. CmemanHOE Tpou3BeIEHNE BEKTOPOB. KOMIIaHapHOCTh TPEX BEKTOPOB.
2. HaiiTu tutomaae TpeyrosibHUKa ¢ BepiinHaMu B(-2;3;5), K(4;—1;2), D(3;-4;1).
3. Haiitu paccrosiaue ot Touku M (5;4;—1) 10 MIOCKOCTH, IPOXOAILEH Yepe3 TOUKU
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M, (0;4,0), M,(0;4;-3), M;(3;0;3).

o ) x> —64 . sinl10x—sin2x
4.Haiitn npenensr: lim —; ;lim - .
x>43x° —11x—4 x>0  arcsin3x

I'POBHEHCKMIT TOCYJIAPCTBEHHBIN HE®TIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHIIIMKOBA

BUJIET Ne 4
JlucuumivHa: Mamemamuka
WUncturyr HEDOTH U I'A3A4 cneuuansHocts HU cemectp 1

1.IIpsimas Ha mmockocTu. PaznuuHble BUABI YpaBHEHUM PSAMOM.

- -
2.J1aHbl TOYKH B IpocTpancTBe A(—3;4;5), B(0;4;-2), C(2;—1;7). Haittu AA- AN, ABx AC .
3.Jlanb1 Toukn Ha mmockocTu: A(-3; 2), B(—1; 5). CocTtaBuTh ypaBHEHHE MPSAMOU, MPOXOIAIIEH

4yepe3 3TH TOYKH, TPUBECTHU €0 K BUY C YTIOBBIM KO3 (HUIIMEHTOM.
2 2 .
. ) (x +2x+1) . 2xsinx
4.Haiitu npenensr: lim s lim—
x——1 X +x x—0 1_ cCOS X

I'POBHEHCKMIT TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHIILUKOBA

BUJIET Ne 5
Jlucuuivba: mamemamuxa
Wucturyr HE@TH H I'A3A4 crienansHocth HU cemectp |

1.Yron mexay npsaMmbiMu. PaccTosiHre OT TOUKH 10 TIPSIMOIA.
2. HaiiTu ruiomaae TpeyrosibHUKa ¢ BepiinHaMu A(—3;2;5), B(5;—1;2), C(0;2;-4).
3. CocraBuTh ypaBHEHHE IIIOCKOCTH, KOTOpas MPOXOAUT yepe3 Touky M (—2;1;—1) u umeer
HOPMAJIbHBIN BEKTOP n= {1;—2;3}.
. . A4xT=Tx-2 . A1+2x-3
4. Haiitu peaesnsl: lim > ; lim .
=252 —1x 42 4y —2

I'PO3HEHCKUI T'OCYJAPCTBEHHbIN HEDTAHON TEXHUYECKUIL YHUBEPCUTET
NMEHU AKAJJEMUKA M. I. MUWIJIMOHIITMKOBA

BUJIET Ne6
JlucuumivHa: Mamemamuka
WUncturyr HEDOTH U I'A3A4 cneuuansHocts HU cemectp 1

1. Touka mepecedeHuUs] OBYX MPSMBIX. Y CIIOBHS MapaUICIEHOCT M TIEPIICHANKYIISIPHOCTH MPSIMBIX.
2. JlaHbI BEKTOPHI a = {3;—1;2}, b= {1;2;—1}. Beruncnute (2 a—b)x(2a+ b).

3. CocTaBuTh 00111€€ ypaBHEHUE PIMOH, Mpoxoasieil uepes ase Touku A(4;—5), B(3;-2).

. ) . A4x+1-3
4 Hawitu mpenensl:  lim———;  lim —————.
=0 x(1—cos2x) x->2 x3-8

tgx —sin x

I'PO3HEHCKUI TOCYJAPCTBEHHbBIN HEDTAHON TEXHUYECKUI YHUBEPCUTET
NMEHU AKAJJEMUKA M. I. MUWIJIMOHIITMKOBA

BUIET Ne7
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Jlucuuivba: Mamemamuxa
Wucturyr HE@TH H I'A3A4 cnieransHocth  HU cemectp I

1.KpuBbie BTOPOro MOpsiiKa ¥ X KAHOHUYECKUE YPABHEHUS: OKPYKHOCTb, JJIIHIIC.
2. B tpeyronbnuke ¢ BepmmHami 4, (1;3;6), 4,(2;2;1), A,(-1;0;1), Haiitu yron 4,4, A4, .
3. Jansl Touku M, (3;—-1;2) u M,(4;-2;—1). CocTaBuTh ypaBHEHHE IIIOCKOCTH, IPOXOJSAILEH Yepes3

TOYKY M, NEPIEHIUKYIAPHO BEKTOPY M, M, ¥ IOCTPOUTH ITY IIJIOCKOCTb.

Y—x . tgx-sinx

4. Haiitu ipeaensl: lim

x—1 x2

+x-2" g%x(l—cos2x)'

I'PO3HEHCKUI T'OCYJAPCTBEHHbBIM HEDOTAHON TEXHUYECKWUI YHUBEPCUTET
NMEHU AKAJJEMUKA M. I. MUWIJIMOHIITMKOBA

BUJIET Ne 8
JluctunivHa: mamemamuka
WUncturyr HEDOTH U I'A3A4 cneuuansHocts HU cemectp 1

1. KpuBsle BTOporo nopsaka 1 MX KaHOHWYECKHE ypaBHEHUS: Turepooa, mapadboia

2. Haittu 006b&m nupamus ¢ BepumHamu 4, (1;3;6), 4,(2;2;1), A,(-1,0;1), A4,(—4;6;-3).

3. HanncaTs ypaBHEHME IIIOCKOCTH, MpoxoAsiel uepe3 Touku M, (1;-1;2), M, (2;1;2) u M;(1;1;4).
x' -8 . 4x%4+5x-3

4. Haiitn npenenst: lim———— lim )
©2x7 =3x+2 x5w3x +9x—12

I'POBHEHCKMIT TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILIUKOBA

BUJIET Ne 9
Jlucuuivba: Mamemamuxa
Wucturyr HE@TH H I'A3A4 cnenansHocth HU cemectp I

1. IInockocTe. Pa3znuunble BUbl ypaBHEHHUS MIJIOCKOCTH.

2. lansl koopauHathl Touek K (5;6;-2), B(2;—4;5), D(—5;3;—1). Haiitu yron BKD .

3. Mano oOmiee ypaBHeHue npsiMoi 4x —3y —10=0. 3anucaTh €ro B BHJIe ypaBHEHUS IPSIMOI B
«OTpe3Kax» U NOCTPOUTH ITY MPSAMYIO.

x2—6x+9 . A2x+7-5

4 Haiitu ipepensl: lim———;  lim ——.
P =33x% —10x+3~ x—>9 3—+/x

I'PO3HEHCKUI T'OCYJAPCTBEHHbIN HEDTIHON TEXHUYECKUIL YHUBEPCUTET
NUMEHU AKAJJEMUKA M. I. MUWIJIMOHIITMKOBA

BUJIET Ne 10
JlucuumivHa: Mamemamuka
WUncturyr HEDOTH U I'A3A4 cneuuansHocts HU cemectp 1

1. Yron Mexay miockocTaMu. PaccTosiHue OT TOUKH JI0 MIIOCKOCTH.

2. Jlanbl koopauHatel Touek K (5;6;-2), B(2;—4;5), D(-5;3;—1). Haiitu nnomans AKBD .

3. CocTaBuTh ypaBHEHHUE TIPAMOM, MPOXOAALIEH Yepe3 TOUKy A(4;—7) u napamuiensHoi npsamoit PO
, rne P(—4;3), O(2;-5).

4

2
N . X+2x
4.Haittu npenensl:  lim

x =1
——; lim .
=1 2xt —x? =1 x504/l+x—A/1—x
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I'POBHEHCKMIT TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHIILIUKOBA

BUWIET Ne 11
JlucuMIuiiHa: Mamemamuxka
WUncturyr HEDOTH U I'A3A4 cneuuansHocts HU cemectp I

1.®yukiusa. O6nacts e€ onpenenenusi. CriocooOs! 3ananus. ['padux pyHkmmm.

2. JlaHbl BEKTOpHI a = {3;—1 : 2} ub= {1;2;—1}. Beruncnuts (2; + l_)) X E .

3. CocTaBuTh ypaBHEHHUE IUIOCKOCTH, MPOXoasALIen yepes Touku M, (1;-1;2), M,(2:1;2), M,(1;1;4).
. . x* 81 . A4-x-3

4.Haiitu nipenensr : lim 7 5 =5 lim —.

W3 x" 4+2x7 —15x" x>-549+x-2

I'POBHEHCKMIT TOCYJIAPCTBEHHBIM HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHIIIUKOBA

BUJIET Ne 12
Jlucuuiivba: mamemamuxa
Wacturyr HE@TH H I'A3A4 cnienansHocth HU cemectp I

1. IIpsimas B mpocTpaHcTBe. Pa3nyuuHble BUIbI ypaBHEHUSI IPSAMOIA.

2. Jlaubl KOOpaMHATHI TOueK A(5;—2;-3), B(—3;-2;6), D(4;—1;5). Haitru miomans AABD .
3. Hanucatb ypaBHEHHE IIJIOCKOCTH, IPOXOAAIIEHN uepe3 ToUKy M (—4;3;—7) napaienbHO
IJIOCKOCTH 6x—5y+4z—-15=0.

4 _n 2 :
4 Haiiti npenessi : limw; li S0 2x
=2 x —16 x—0 x/5

3

I'PO3HEHCKUI T'OCYJAPCTBEHHbBIN HEDTIHON TEXHUYECKUI YHUBEPCUTET
NMEHU AKAJJEMUKA M. I. MUWJIJIMOHIITMKOBA

BUJIET Ne 13
Jlucuurivba: mamemamuxa
Wucturyr HE@TH H I'A3A4 crieranbHocTh  HU cemectp |

1. Yron mexnay npsiMeiMu. B3auMHOe pacnonokeHue NpsaMou v MI0CKOCTH.
- - > >
2. larbl KoopauHatel Touek A(2;-1;3), B(3;0;—5), C(—1;—4;6). Haiitu AB- BC, ABx AC.
3. CoCcTaBuTh ypaBHEHHE IUIOCKOCTH, npoxomsmiei yepes Touky A(2;1;—1) u umeer nopmasnbHsiii
BEKTOP n= {1;—2;3}.
Vx—=1-2 . sin5x

4 Haiitu mpenensl: lim—— ;. lim — )
-5 x-—5 x—0sIn2x

I'POBHEHCKMIT TOCYJIAPCTBEHHBIM HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHIILIMKOBA

BUJIET Ne 14
Jlucuuivba: mamemamuxa
Wucturyr HE@TH H I'A3A4 creransHocth HU cemectp |

1.Ilpenen ¢yHKIMM B TOuke, HAa OECKOHEUHOCTH. becKOHEYHO Mayble W OECKOHEYHO OOJbIIue
BEJINYMHBI.
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2. Jlaubl TOUKH B ipocTpancTBe A(—3;4;5), B(—4:5;2), C(=3;2;—1). Haiittu AB- BC, ABx A
3. Haiitu paccrosinue ot Touku M (4;3;0) 10 IIIOCKOCTH, IPOXOASIIEH Yepe3 TOUKH

M, (1;3;0), M, (4-1;2) u M (3;0;1).
4 Haiitu mpenensl :  lim 3-N5+x lim tgx —sin x

>4 5% 50 x(l—cos2x)'

I'PO3HEHCKUI TOCYJAPCTBEHHbBIM HED®TAHON TEXHUYECKUI YHUBEPCUTET
NMEHU AKAJJEMUKA M. I. MUWIJIMOHIIMKOBA

BUJIET Ne 15
JlucuumivHa: Mamemamuka
WUncturyr HEDOTH U I'A3A4 cneuuansHocts HU cemectp I

1. Teopema o npenenax. OQHOCTOPOHHUE MIPEAEIBI. 3aMeUaTelIbHbIE MPEaEIIbI
2. Jlanbl Touku B npoctpancTBe A(—3;4;5), B(—4;5;2), C(-3;2;—1). Haittu yron ABC.
3. CocTaBuTh ypaBHEHHE IIIOCKOCTH, IPOXOAILEH Yepe3 TOUKy M, MEePHEeHIUKYISIPHO K BEKTOPY

M M, , ecin nanel Touku: M, (0;—-1;3) u M, (1;3;5).

VJx =2 . sinx

4 Haiiti npenens! : lim————;.. lim — .
P =4 [2x+1-3 x—>0sin7x

Kpurepun oueHku (8 pamkax npomedxicymoyHo ammecmayuu)

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

Kpurepuii oneHKH 0TBeTa HA IK3aMeHe:

— 5 0a/u10B TMOJy4YaeT CTYACHT, MNPOAEMOHCTPUPOBABIIMN IOJHOE BIJIAJICHUE 3HAHUSIMU B
COOTBETCTBUH C TPeOOBAaHUSAMH y4eOHOW NMPOrpaMMbl, T.€. PEIIMBIIMKA BCe 3aJaHusl 0e3 OmMOOK B
JIOTHUYECKUX PACCYKACHUSAX U B 00OCHOBAHUU PEIICHUS;

— 4 0anua mosydaeT CTYAEHT, KOTOPBIM NpU IMOJTHOM BIAJACHUM 3HAHUSMU B COOTBETCTBUHU C
TpeOOBaHUSAMHU YUeOHOH MpOrpaMMbl JOMYCTUJI OTACNIbHBIE HECYIIECTBEHHBIE OHIMOKKA JHOO0
IIPUBEJCHHBIC UM PEIICHUSI HEIOCTaTOYHO 0OOCHOBAHBHI;

— 3 0aJu1a MOJy4aeT CTYJACHT NMPU HEMOJHOM H3JIOKEHUHU MOJYYEHHBIX 3HAHMM, TOMYCTUBIINN TPHU
STOM OTJIE€bHbIE CYIIECTBEHHbIE OLINOKY;

— 2 0aana Tmody4yaeT CTYIASHT MNpuU OECCUCTEMHOM W3JI0KEHWHM MaTepHalia, JIOMYCKArOIIHi
CYIIECTBCHHBIC OIMMOKH, KOTOPHhIE MOTYT TIPEMSATCTBOBATh YCBOCHUIO JaJIbHEHIIEH y4eOHOM
uHpopMaLuu.

BTOPOU CEMECTP 3
BOIPOCHI 1JI51 COBECEJIOBAHUS (TEKYIIUIA KOHTPO.Ib)

Paszpen: «/Indpepennuaibnoe ncuncieHue GyHKIUNA OAHON NepeMEeHHON»
1. [Ipou3BogHas GyHKIMH OJHOW MEPEMEHHOM; €€ TeOMETPUUYECKUA U MEXaHUYECKHUU CMBICIL.

JuddeperHunpyemMocTb PyHKITUH.
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10.

I11.

OcHoBHble npaBuia guddepenupoBanus. [IpousBoanas cnoxuoi ¢pynkuuu. [IponzBoanbie
OCHOBHBIX AJIEMEHTAapHbBIX PpyHKIMH. Jlorapudmudeckoe nuddepeHmpoBaHue.

Oobparnas ¢ynkuusa. HenpepeiBHOCT U auddepeHurpyeMocTsh OOpaTHOH (QYHKLUH.
[Tpou3BoaHBIE OOPATHBIX TPUTOHOMETpUUECKHX (DyHKIHHI. Tabauia mporu3BOIHBIX.
JuddepeHnrpoBanue HEIBHBIX U MapaMETPUUECKU 33JJaHHBIX (QYHKIUH.

Hubdepennman (GyHKIMH W ero TeoMeTpudecKkuid cmbica. CBsS3b € TPOU3BOIHOM.
Huddepenuman crnoxuort ¢yaknuu. MHBapuanTHOCTH ¢GopMmbl  auddepeHnuanra 1-ro
MOpsIKA.

[IpousBomubie W guddepeHnuansl  BeIcMX — nopsakoB.  Popmyna  JleitbHuna.
HeunBapuaaTtHocTh Gopmbl muddepeHiuana mopsaka BeIIIe IepBOro.

Teopembr @epma, Poms, Jlarpanxa u Koum o nuddepeHupyeMbix QyHKIHIX.

[TpaBuiio Jlonurtasns packpbITUSI HEONIPEAETEHHOCTEMH.

HccnenoBanue (QyHKIIUU C TTOMOMIBIO TIEPBOM MPOU3BOIHON: HEOOXOAMMBIE U JOCTATOYHBIC
YCJIOBHSI BO3pacTaHWs U YObIBaHHWS (YHKIMH; JIKCTpEMyMbl (DYHKIMW; HauOomblIee Hu
HaMMEHbIIIee 3HAaYeHUsI PYHKIIMU Ha OTPE3KE.

UccnenoBanne ¢GyHKIMH C TOMOIIBIO BTOPOM MPOU3BOJIHOMN: IKCTPEMYMBI (DYHKITUH;
BBIITYKJIOCTh, BOTHYTOCTb M TOUKH Neperuda rpaduka GyHKIHH.

AcumnToTsl KpuBbIX. O0IIas cxema ucciaenoBaHust GYHKIUU U TOCTPOEHUS rpaduka.

Pazpgen: «(I)yHKIII/II/I HECKOJBbKHUX MEPEMEHHBIX>

1.

2.

SNk w

Sl

OyHKIMU HECKOJIbKUX NepeMeHHbIX. Ob6nactb ompeneneHus. Ilpexpen um HenpepbIBHOCTh
(YHKINN HECKOJIBKUX NEPEMEHHBIX.

YactHble npousBoauble. [TomHblil nuddepeHnnan 1 ero UCrnoib30BaHUE B MPUOIMKEHHBIX
BbIUUCIIeHUSIX. IHBapraHTHOCTH (hopMbl mosHOTo Auddepennnana. ['eomeTpudeckuii CMbICT
nosHoro auddepennnana. KacarenbHas mocKoCcTh M HOpMaJlb K TOBEPXHOCTH.

YacTHble TPOU3BOHBIE U TIOJHBIE TU(depeHIanbl BeICINX nopsakoB. @opmyna Teitnopa.
HesBnbie Gpynkiuu u ux quddepeHnupoBanme.

Ckangpnoe nose. [IponsBoanast no HanpasiaeHuIo. I'painueHT.

OkcTpeMyM (YHKIMHM HECKOJNBKUX IepeMeHHbIX. HeoOXxoauMele M JOCTaTOYHBIE YCIOBUS
CyIIEeCTBOBaHUA 3KcTpemyMa. Hanbosbiiee 1 HauMeHblee 3Ha4eHUsT PYHKIUN B 3aMKHYTOU
obmacTH.

YcnoBHbl okcTpeMyM. Meroa MHOkuTenen Jlarpanxa.

MeTton HaMMEHBUIMX KBAAPATOB AJIs1 00paOOTKU 3KCIIEPUMEHTAIIbHBIX TAaHHBIX.

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

INIEPBAS ATTECTALUA

Bapuanrt 1

5
o o, _ 9 7/[..2 . _ 1g4x
1. Haiiti mpouM3BOHbBIE NaHHBIX QyHKIMI: a) Y = 6X — x—4 +Ax" =5x;6)y=€*";

B) Y=

X
_ =arct
4x —x° 0y gx+3

N 3—x

M) y=x"-In5x;e)y=cos’ 6x;x) 3x°y —2x=5y".

2. BeruuciauTh npenesnsl, IpuMeHsis mpaBuio Jlonurans:

. Ix7 = 2x" +4x . et —e . sin7x
a) lim > ; 0) lim———. plim———
e 2xT+5 =0 In(1 + x) =0 x 4+ tg” x
Bapuant 2
2 5
1. HaiiTu npou3BoHble JaHHBIX QyHKIMA: a) Y =7 + 8x° — — = Vx* ;0) Y= % ;
X X—X

22



B) y :ln(x—x/l—x2 ); r) {x:a;rctgt; ny= (x2 —6x)-sin2x;

y=t1/2

¥ +Inx

e) y=sin’3x;x) y=e

2. BeluuciauTh npenesnsl, IpuMeHsis mpaBuio Jlonurans:

. Sxt =X+ Tx . 20 2 . Incos x
a) lim 7 +—: 06) lim| — — ,B) lim———.
x>0 Dx" 4+ 5x =5\ x"—-25 x-5 x=0]ncos 3x
Bapuanr 3

1
1. Haiiti 1pon3BoiHbIe TaHHBIX QYHKIMH: a) ) = — — Yx +2x° +8;
X

— X2 x:1n<1+t2)'
6) y = —COSX . zlx; ) e (5x—x°):
) V=1 sinx’ V7 1+ x° ) y = arctgt; D y=e (x x)

e) y:(7x—x3)5; x) ¥ =sin®3x.

2. BeruncnuTh npenensl, npuMenss npasuio Jlonurans:

2
a) hmx—xZ_ 0) hmx ctg x| g) lim x° In2x .

x—2 2_x +x— 10 x—>+0
Bapuanr 4

1. HaiftTi mpou3BoiHBIE TaHHBIX ()YHKIIHA:

3 1—4* > x=sin’t;
)y =2’ +Tx 2" =55 6) y= 1wy =Y(2-3x) r){yzctgtz;

m y=3x>-cos5x; e) y:In(x+cosx); x) y=tg*5x.

2. BeruuciauTh npenesnsl, IpuMeHsis paBuio Jlonurans:

xt=3x* +7x .3
a) lim ;. 0) hm(arcsmx ctgx) B)limx~ - ctg6x.
X—>0 2x+5x _1 x—0 x—0
Bapuanr 5
1. Haifti mpou3BoIHbIE TaHHBIX (QYHKITAN
3 _ .
5 x”+3 , x=t-sint
a)y=2x"——+4x* -8; 6)y=—-—; B)y=sinx’;r) ;
x 252 _5 y=t—cost
Dy=7"-cos3x; &) y=e"""; x)y=cos’4x.
2. BeruncnuTh npenensl, npuMenss npasuio Jlonurans:
Sx+4x> +7 . (1 . et =2
a) lim 75 6) limf ——— , B) lim —
o084+ 2x° +5x —0\x e - e )X —
Bapuanrt 6
1. Haiiti mpon3BoaHbIE NTaHHBIX (HYHKITU:
3 2 ]' .
J— x = —’
a)y="7— X’ ——+2\/ =3x;0)y=""7; B)y:ln(tg3x);r) t*
X 3+x7 3
y=t -3t
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7) y:(xz +2x)'€x; e)y=sin’ 2x; x)y=3x"—2x+3.

2. BoruncnuTh npenensl, npuMenss npasuio Jlonurans:

) hmM 5) 1im(L1 _ Lj »lim &2

3 x? +dx—21 1

Bapuanr 7
1. Haifti mpon3BoIHBIE TaHHBIX ()YHKIIHA:

y=t

=t—t

-1

2

X

a)y:6—3x4 +\/ —-X; 6)y— ;B)y—tg 6x; 1)
Dy=2"-3=x); ey=eV"¥, x)y=arccos "
2. BeruuciauTh npenesnsl, IpuMeHsis mpaBuio Jlonurans:
It =2t Ax 1 1 . ’
a) lim 5 ; 6) lim| — —— ;B) lim| — —
oo 2xT 45 =\ x"—=x e -1 oo\ 3x° -4 3x+2

Bapuanrt 8
1. HaifTu npou3BoAHbIE JTAHHBIX (byHKuHﬁ:

e~ x=5sin"¢
a)y=4x" — +\/ —Tx; 6)y— . B)y =arctg’3x;r) .
ex y=4cos’t
y :\/;-arcsinx; e) y :ln(x+x —2); x) Yy =37,
2. BoruncnuTh npenensl, npuMenss npasuio Jlonurans:
x—2x> +5x° 1 | . tg2x
a) lim — 0) lim - ,8) lIm—=—-—.
oo 2+ 3x7 4+ x =i\x—-1 x"-3x+2 =0 Sx
Bapuant 9
1. HaiiTu mpon3BoAHbIE NaHHBIX (HYHKIUH:
X=te,
a)y:5x4— +3/x* -34; 6)y— 2;B)y cos’ 4x; r)
y =
y=x%-In7x; ¢) y= (1 — 4x3)12; x) y =arccos(e’).
2. BeruuciauTh npenesnsl, IpuMeHsis paBuio Jlonurans:
2x° +4x+3 . X sin 2x
a) lim ; 6) limsin(x —1)-tg—, »)lim .
w—o 3y +9x —12° x>l 2 x>0 §in Sx

Bapuant 10

5
1. Haiitu npou3BoHbIC NaHHBIX QYHKIMA: a) ) = 4X5 iy + )c3 + \/g ;
X

X = arcsint,
y =Int,

I+e —; B) Yy =c0s’ 7x; r){
1-¢*

6) y=
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y=+/1-sin2x; x)y=In(sin2x + cos 2x).

2. BeruucauTh npenesnsl, IpuMeHsis paBuio Jlonurans:

. 3x =5x*+2 : x? . tgx —sinx
a) lim 3 ; 6) lim———, p)lim P
o 2y — x x>0l—cos6x x>0 3x
Bapuant 11

1. HaiftTi mpon3BoiHBIE TaHHBIX ()YHKIIHNA:

=In?¢
a) y="Tx" — +\/7—lne 6)y 4x +21 B) y=6""; ){x n
y=t+Int,

) y:xz-e_xz; e) y=cos"5x; x) y=arctgy/2x—1.

2. BeruuciauTh npenesnsl, IpuMeHsis paBuio Jlonurans:

4x° + 4x° . In(1+x? . x =1+Inx
a) lim ; 6) hm(—). B) Iim———.
=»3x +9x° 13’ -0 x =l ot e
Bapuanr 12
1. Haifti mpou3BoiHBIE TaHHBIX (YHKIIHNA:
2
x =6t
a)y = 8x———\/ ++/10; 6) y \/_ sinx )y:sin53x; r)
\/_ +cosx’ y=3t,
my=e"" ¢ y=In*(ctg3x); x)y=CBx—1)-Inx.
2. BeruucauTh npenesnsl, IpuMeHsis paBuio Jlonurans:
x> =3x+2 : L cos x
a) lim————;  6) limInxe ™. B) hm _—
=>22x° —x—6 X+ T X /2’
Bapuanr 13

1. HaiiTi mpon3BoAHbIC NTaHHBIX (HYHKITUH:

3
a)y=8x3+2%/x7—i; 6)y=1ﬁ—x; B) ¥ =tg 4x; r){

Vv
H)yZ(X2 —6x)-lgx; e)y:In(x+\/x2+3); m)y:arctg\/;.

2. BoruncnuTh npenensl, npuMenss npasuio Jlonurans:

y =tsint;

. x*—4x+3 . e =2 . sin 6x
a) lim————; 6)lim——. ) lim ;
=3 x" =9 x>0 % 4] -0 x?
Bapuant 14

3
1. Haiiti mpou3BoaHbIe NanHbIX Qynkimit: a) ¥y =+/31 + 4’ — = +3x?
X

25
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4 . X =sin2t,
B) y=sin' 2x; r)

== . my=ctg2x-(3+x); o
2x —Xx y=cos't,

0) y=

arccos \/;

yzln(x—4—x3); K)y=e

2. BeluuciauTh npenesnsl, IpuMeHsis mpaBuio Jlonurans:

: 8x° + 4x . 1 1 : 1 5
a) lim ————; 6) lim| ————|, 6) lim - — .
x>0 3x° +9—2x =0 \sinx X =3I\ x-3 x —x-6
Bapuant 15
1. Haiitn npou3BogHbIE NaHHBIX QYHKIMHA: a) ) = 2x° — — = Vx? +¢é° ;
b
B X =arccos ft,
6 y=27%: 5 y=(x' ~4)-sin3x: 1) = n y=2

3x y: l—t R
e) y=1In(2x + cosx); x) y=+/cosdx.

2. BeruuciauTh npenesnsl, IpuMeHsis mpaBuio Jlonurans:

TS S 1im( ! > j
a ; — .
x>0 x? >\ x-3 x*-x-6

BTOPASA ATTECTAIUA

Bapmuanr 1
1. HaiiTu TO4KHM 3KCTpeMyMa M aCUMIOTOTHI Tpadrika GyHKIIHH y= x? —1.
xZ +1
. 4xy+8y°
2. Haiitu npegen pyHkuu  jm 20V
G ’
3. Haiitu YaCTHBIE MIPOU3BOJIHBIC IIEPBOro nopsiaKa JaHHBIX byHKIM:

a) z=3x"y" +4xy’ —x*; 0) Z=4arctg3—);-
X

Bapmuanr 2

—

. HaiiTi nHTepBaNbl MOHOTOHHOCTA M 9KCTPEMYMBI QYHKIUN ) Zg x> —x%2 —4x+5.

. Haiitu npenen GyHkuuu ;. x* —2xy+y*
x—2 2 _ 2
y—2 X y

[\S}

3. HaiiTn yacTHbIC IPOM3BOHBIC IEPBOIO MOPS/IKA NaHHBIX QYHKLMA: &) _ _ 2y*; 06)

z= ln(e_x + et ) . .
apuaHT

1. Haiiti Touku nepernba ¥ MHTEPBAIIBI BBITYKIOCTH Tpapuka QyHKIUH ) =1 + 2 x2 —x%/4

2
2. Haiitu npenen GQyHKIMU  |jm X" —3xy
x—3 x2 — 9y2
y—l1

3. Haiitu yacTHBIE TPOU3BOJHBIC IEPBOTO MOPSAKA JAHHBIX (PYHKIIUNA:
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a) z=xe’ + ye'; 6)z= ln(x + exy).

Bapuanr 4

1. HaiiTi Touku 3KCTpeMyMa U aCUMITOTHI rpaduka GyHKIUN yo_X
x” +1

W

2. Haiitu npenen GyHKIUU iy, SINCE— V) |

x—2 _
FRCHE B

3. HaiiTi yacTHBIE IPOU3BOIHBIE IEPBOTO TOPSIKA JAHHBIX QYHKIMH: ) 7 =2x%y -3’ +x+

y
6) z=xe* + sin(%)'

Bapuant 5

1. Haiit Toukn neperuba u MHTEPBAIIbI BBITYKIOCTH rpaduka GyHKIMH y, —2x3 /3 — x2 — 4x + 1.

2. Haiitu npenen ¢pyHKkumuu

L 2x7 — '

lim 25—
1 —

;:24x Y

o . 2 2
3. HaiiTu yacTHbIE IPOM3BO/IHBIE IEPBOTO TIOPSIKA JaHHBIX QyHKIMHA: a) Z =X~ — Xy —2)"; 6)

z= arctg%.

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

2. Beruncnuts npenen —6v2 -
lim 22 =6y~

3. HaiiTi yacTHBIE MPOM3BOIHBIC TIEPBOTO TOPAIKA JAHHBIX (YHKIHIHA:

a) z=2x""; 6)z=4+/x" —5xp°.

Bapuanr 7
1. HaiiTi TOYKHM 3KCTpEeMyMa M aCUMIITOTHI Tpaduka QyHKIIUH v = x> —3x,
x2 —1
2. Haitti ipegen GyHkmmm lim sin(x + y).
x—>2  x? 4 xy
y—>-2
3.Haiitu YaCTHBIC IIPOU3BOJHBIE IIEPBOTO nopsiaKa JAHHBIX

»z=x"+3x"y+12x°; 6 Z:cos[f—wj'

Bapuanr 8
1. Haiitn To4KH nepern6a n MHTepBalIbl BHITYKIOCTH rpaduka GpyHkuun y =x° /5 — x% + x3.
2
2. Haiiti npenen GyHKUMH  [im X Ty
x—1 x2 — y2

y—-1
3. Haiitn 9acTHBIC TIPOU3BOIHEIE TICPBOTO MOPSIAKA TAHHBIX (DYHKITHIA:
2 2 x :
) z=x —2x"y+xy°+1; 6) z=e (Cosy-i-xsmy).
Bapuant 9
1. Haiiti uHTEpBabl MOHOTOHHOCTH M 3KCTPEMYMBI (DyHKIIUH y Zg x> —x%2 —4x+5.
3
2. Haiitn npenen GyHKOMA 5, X =2xy+y°
2 2

x—>2 —
y—2 X y
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3. Haiftn yacTHbIe IPOM3BO/HBIC NIEPBOTO MOPSIAKA JAHHBIX QYHKUMI: @) _ _ 2y*; 6)

X
z= ln(e_x + e4y).

Bapuant 10
1. Haiitu acuMntoTsl rpaduka GyHKITUN . x> —1,

x2 +1

2
2. Haiitu npenen QyHKIMH |im M
332 X4y

3. Haiitu YaCTHBIE MIPOU3BOJIHBIC IIEpBOro HopsiaKa JaHHBIX byHKUIM:

a) z=3x>y"+4xy’ —x*; 0) Z=4arctg3—);-
x

Bapmuanr 11

1. Haiitn naTEpBabBl MOHOTOHHOCTH M IKCTPEMYMBI (DYHKITH v =§ - x? _4x+5.

2. Haiiti npenen GyHKimy 1, X —2X0 +3° |
x—>2 2 _ 2
y—o2 X y

3. Haiitu yacTHbIe IPOU3BOHBIC IEPBOTO MOPS/IKA TAHHBIX GYHKLMA: &) _ _ 2y?; 0)

z= ln(e_x + e4y).
Bapuant 12
1. Haitti acumntoTsl rpaduka GyHKIHNI = x*
x> +1
2. Haiitu npenen GyHKIHH [j, SINX=)) |
x—>2  x —Xxy
y—o2

3. HaiiTi yacTHBIE IPOU3BOIHBIE IEPBOTO TOPSIKA JAHHBIX QYHKIMH: ) 7 =2x%y -3’ + x+
Y
6) z=xe* + sin(%)'

BapuanTt 13
1. HaiiTi Touku nepernda U MHTEPBaJIbl BRIIYKIOCTH I'paduka GyHKIMH y=2x>/3—x%2—4x+1.

2. Haiitu npenen ¢pyHkumuu

. 2x2 — )
tim 230 =%
1 J—

P

o . 2 2
3. HaiiTu yacTHbIE IPOM3BO/IHBIE IEPBOTO TOPSIKA JaHHBIX QyHKIMHA: a) Z =X~ — Xy —2)"; 6)

= ha

z =arctg-.
Bapmuanr 14

1. Haiitu uHTEpBa bl MOHOTOHHOCTH M SKCTPEMYMBI (DyHKIIUH y 22 x> —x%2 —4x+5.

2. Haiitn nmpenen GyHKUMA |, X —2xy+y°

2 2

x—>2 —
y—o2 X y

. . - 4
3. Haliti yacTHBIC IPOM3BOHBIC IEPBOTO MOPSIAKA JAHHBIX QYHKUMIA: @) _ _ 2y 6)z= ln(e Ttre” )
3
X
Bapuanr 15

1. Haiiti nHTEpBANIBI MOHOTOHHOCTH M 9KCTPEMYMBI QYHKIMH 4 zg x> —x%2 —4x+5.
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o 2 2
2. Haiitu npenen QyHKUMA |, X 2xy+y”
x—2 2 _ 2
y—o2 X y
3. Haiiti 4acTHBIC IPOM3BOJHBIC IEPBOTO MOPSAKA JAHHBIX QYHKUMIL: @) _ _ 2y%; 6) z=Ae" +e .
3
X

IK3AMEHAIIMOHHBIE BUWJIETDBI

MI/IHI/ICTEPCIBO HAYKHU U BLICHJEvFO OBPA30]§AHI/I}I POCCHIﬁgKOﬁ OENEPAITMN
T'POSHEHCKUU I'OCY AAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHn akagemuka M.JI. MumInoHImKoBa

Jucrunnuna MareMmaTtuka
HNucturyT HEDOTU U T'A3A I'pynnsr HU cemectp 2
BUJIET Nel

1. O6mas cxema uccnenoBanus GyHKIMY U TIOCTPOEHHUs rpaduKa.
2.Haiitn npomnssoausie gpyrkumii: @) y=4J/x —3*+5Inx; 6) y=(x+3)tgx;
sinx
6) y=—"% . —
X" +2x

e) y=x>+3x” —sinx, y"—?

. 2) y=arctgx’; 0) 2xp> —cos y=0, y. —?

3 2
3. Haiitu nHTEpBaIbl MOHOTOHHOCTH U OKCTPEMYMBI QYHKIMU ) = X3 2x+4.

3 2
4. Haiitu rpagueHT QyHKIMN Z = %/(x - y)2 B Touke M (5; - 4).

5. HaitiTu yacTHbIE TPOU3BOAHBIE Z;, Z;x, Z;y it GyHKIUU Z = ﬁ

MI/IHI/ICTEPCIBO HAYKHU U BLICHJEVFO OBPA30]§AHI/I}I POCCHﬂ@KOﬁ OENEPALTMN
T'POSHEHCKUHM I'OCY AJAPCTBEHHBIM HEOTSAHOW TEXHUYECKNWNW YHUBEPCUTET
nMeHn akagemuka M.JI. MumInoHImKoBa

Jucrunnuza MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynnsr HUA cemectp 2
BUJIET Ne 2

1. ®yHKUMS HECKOIBKUX IEPEMEHHBIX, 061acTh onpeieneHus. [Ipeen GpyHKIuU IByX nepeMeHHbIX HenpepblBHOCT
(YHKIMH B TOYKE U B 00JIaCTH.

2. Haittn npomssosie Gysxumit:a) y =3/x° —5" +log, x; 6) y=e"(x* —2);

C?S);; 2) y=(3x"=2)"" 0) x*siny—2)°=0, y, - ?
X

6) V=
e) y=2x"—3x—cosx, y'—?

3
" 2
3. HaiiTu nuHTEpBaNbl MOHOTOHHOCTH U KCTPEMYMBI QYHKIHH ) = X 4 x"-3x-2.

3
4. Haiitu rpagueHT QyHKIHHA Z = \/% B Touke M (4;1).

5. HaiiTu yacTHbIE IPOU3BOIHBIE Z;, Z;x, Z;y st yHKIMHA Z = x’ - yx.

MUHUCTEPCTBO HAVKU U BBICIIETO OBPA30BAHM S POCCUNCKOM ®EEPALIUNA
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I'POBHEHCKUII TOCY JAPCTBEHHBIN HE®TSIHOM TEXHUYECKUI YHUBEPCUTET
nMeHn akagemuka M.JI. MuminoHImKoBa

Jucrunnuza MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynnsr HU cemectp 2
BUJIET Ne 3

1. HpOI/I3B0,HHa${ (byHKIII/II/I, € I‘eOMeTpI/ILIeCKI/Iﬁ 1 MEXaHUYECKUH CMBICIIBI

2.Haiitu npousBogHble QYHKIUI: a) Y = 3x’ — % +tgx; 6) y=e'tgx;
X
6) y=—MX . o y=arctgx’.0) 2xIny—y*=0, y. -2
X

e) y=5x"+x"—¢", y' =2

3
3. Haiitu unTepBanbsl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIUU ) = x? —4x-2.

x

4. Haiitu rpangueHT GyHKIuu Z = - B Touke M (l 6;4).
y

"

. ' " Y X
5. Haiitu yacTHbIC IPOU3BOIHBIE Z,, Z, , ny s pyHKIMU Z =X + Y.

MI/IHI/ICTEPCIBO HAYKHU U BI;ICLHEVFO OBPA30]%AHI/I}I POCCHﬂ@KOﬁ OENEPALTIMN
T'POSHEHCKUUM I'OCY AJAPCTBEHHBIM HEOTSAHOW TEXHUYECKNWW YHUBEPCUTET
nMeHn akagemuka M.JI. MumInoHImKoBa

Jucrunnuza MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynnsr HU cemectp 2
BUJIET Ne 4

1. TpousBoaHble GyHKIMI 33 1aHHBIX NAPAMETPHUECKHU U B HESBHOM BHJIE.

2.Haiitu npousBoanbie GyHKIMiA:a) y =2 - A x* - % +arctgx; 6) y=e’ sinx;
X

COSX .

T @) y=ctgdx.0) 2xy—e’ =0, y|, -?
x p—

6) y=

e) y=2x"—Inx+3cosx, y"—?
3. HaiiTu MHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIIUU ) = X +xt—5x+1.

4. Haiiti rpasiueHT QyHKIUH Z = Jx + \/; B Touke M (9; 4).

o l " " X
5. HaiiTi 9acTHBIC IPOU3BOIHBIE Z,, Z, ., Zy, LA byHKIMH Z = ———.

X+y

MI/IHI/ICTEPCIBO HAYKHU U BI;ICI_HE\’FO OBPA30]§AHI/I}I POCCHﬁgKOﬁ OENEPAITMN
T'POSHEHCKUUM I'OCY AAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMmeHu akagemuka M.Jl. MuninmoHumkoBa

Jucrunnuza MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynnsr HU cemectp 2
BUJIET Ne 5

1. Ipapuno Jonurans.
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2

2.Haiitn nponssoaubie dynkumit: a) y=-5 —3cosx—3Inx; 6) y= x*tgx;
X

sin x

6) V= >

;o) y=e"; 0) 2x%y —cos y=0, y, —?
X +2x

e) y=3x"+2x+5sinx, y'—?
2° 2.

3. Haiitu unTepBansl MOHOTOHHOCTH U KCTPEMYMBI QYHKIUU ) =<2——X

3
4. HaiiTu rpasvieHT QYHKIHU Z = ,/X) B Touke M (l; 9).

o X
5. HaiiTu yacTHbIE IPOU3BOIHBIE Z;, Z;x, Z;y it yHKIMHA Z = m

MI/IHI/ICTEPCIBO HAYKHU U BI:ICI_HE\’FO OBPA30]§AHI/I}I POCCHﬁgKOﬁ OENEPAITMN
T'POSHEHCKUUM I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akajemuka M./[. MunroHIuykoBa

Juciunnuza Maremaruka
HNuctutyt HED®TU U TA3A I'pynner HU cemectp 2
BMJIET Ne 6

1. Yactasle nponsBoaubie GyHKIHUU ABYX HEPEMEHHBIX.
2. Haiitu mpousBoanbie pyHkumii:a) y =4/x> —=5" +Inx; 6) y=x’sinx;

6) y:i)zcii; 2) y=(x*=2x)"; 0) x’e’ =2y’ =7, y. =2

e) y=2x>—S5x—sinx, y"—?

3
o 2
3. Haiit nHTEpBaIbl MOHOTOHHOCTH U OKCTPEMYMBI QYHKIMH ) = X 4 x"-2.

3
4. Haiitu rpaguenT QyHKIUH Z = (xz + IXyz — 1) B Touke M (l; 2).
" " y

o ! /
5. HaliTi 4acTHEIC IPOM3BOJHBIC Z, Zy, Z), JIA byHKIMU Z = m

MI/IHI/ICTEPCIBO HAYKHU U BI:ICI_HE\’FO OBPA30]§AHI/I}I POCCHﬁ@KOﬁ OENEPALTMN
T'POSHEHCKUUM I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akajemuka M.J[. MuroHIukoBa

Juciunnuza Maremaruka
HNuctutyt HED®TU U TA3A I'pynner HU cemectp 2
BUJIET Ne 7

1.IIpasuna muddepennmposanus. Tabnuia MpOM3BOAHEIX JIEMEHTAPHBIX (yHKITHA.
2.Haiitu npousBoguble GyHKIMIA: a) y=4x> —5% +2tgx; 6) y=(x> +3)tgx;
sin x
6) y=————; o) y=arcctgx’; 0) 2x’ +y* —cosy =0, y, —?
x° —3x
e) y=x°+3x* —3sinx, y"—?
x> _ 3x?
3. HaiiTi MHTEpBaIbl MOHOTOHHOCTH U OKCTPEeMYMBI QYHKIHH ) =<— —=22——2x+ 4,

3 2
4. Haiitu rpagueHT QyHKIMU Z = %/(x - y)2 B Touke M (5; - 4).
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" y

o ! "
5. Haiitu yacTHbIE IPOU3BOIHBIE Z, Z, , ny it GyHKIUU Z = m

MI/IHI/ICTEPCIBO HAYKHU U BI:ICI_HE\’FO OBPA30]§AHI/I}I POCCHﬁ@KOﬁ OENEPALTMN
T'POSHEHCKUUM I'OCY AAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHH akajemMuka M.J[. MuroHIukoBa

Juciunnuxa Maremaruka
HNuctutyt HED®TU U TA3A I'pynner HU cemectp 2
BMJIET Ne 8

1. MpowusBoanas cnoxHOH GyHKIUH

2. Haiitu ipoussoanbie Gynkumit:a) y =3/ x> —x° +log, x; 6) y=e"(x* =3);

6) y = COSX
2x* -3’

e) y=3x*+5x—2cosx, y"—?

2) y=(4x> —2)*; 0) x> +siny -2y’ =0, y' =?

3
o 2
3. HaifTi HHTEpBAIEl MOHOTOHHOCTH M SKCTpeMyMbI (GyHKIH Y =%+ x° —3x—2.

3
4. Haiitu rpagueHT QyHKIHHA Z = \/% B Touke M (4;1).

X

5. HaiiTu yacTHbIE POU3BOIHBIE Z'y, Z;x, Z;y U1t QYHKIIAA Z = x’ - V.

MI/IHI/ICTEPCIBO HAYKHU U BI:ICI_HE\’FO OBPA30]§AHI/I}I POCCHﬁ@KOﬁ OENEPAITMN
T'POSHEHCKUUM I'OCY AAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHH akajemuka M.J[. MuroHIukoBa

Jucrunnuna MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynnsr HU cemectp 2
BUJIET Ne 9

1 . HpOI/I?)BOHHI)Ie BBICIIUX IMOPAAKOB.
2
o . 26 _ . _ X .
2.Haiiti npon3BoaHble QYHKIMHA: a) y =3x P +tgx; 0) y=ectgx;

6) _5x—4
Y x? +2x

e) y=2x"+x>=3e*, y" -2

; 2) y=ln(x2+3);()) 2x +Iny—y* =0, y. =2

3
3. HaiiTu uHTEpBaNbl MOHOTOHHOCTH U KCTPEMYMBI QYHKIHH ) = X _4x-2.

3
Jx

4. Haiitn rpaguienT GyHKuun Z = -5~ B TouKe M (1 6;4).
y

"

o ' " _wy X
5. Haiitu yacTHBIC IPOU3BOIHBIE Z,, Z, , ny s pyHKIMU Z =X + Y.

MI/IHI/ICTEPCIBO HAYKHU U BBICHJEVFO OEPA3O}_’3AHI/I}1 POCCHVI(;KOP'I OEJEPALINN
T'POSHEHCKUHM I'OCY AJAPCTBEHHBI HEOTSAHOW TEXHUYECKHWNW YHUBEPCUTET
nMeHn akagemuka M.JI. MumInoHImKoBa

Jucrunnuza MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynnsr HU cemectp 2
BUJIET Ne 10
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1. Makcumym u MuHuMyM (yHKIIMH. Heo6Xxoanmoe yciaoBue 3KkcTpemMyma.
y y 3 x
2.Haiitn npousBoHbIe GyHKIMIA:a) y =2x° — — +arctgx; 0) y= (e + x)cos X;
X

6) y= Inx
Y 2x* -3’

e) y=7x* —Inx+3cosx, y"—?

2) y=ctg3x;0) 2x° +y*—e’ =0, y. -2

o 3 2
3. HaiiTn nHTEpBaIBI MOHOTOHHOCTH M 9KCTPEMYMBI GyHKImH VY =X + X~ —5x+1.

4. Haiiti rpagneHT QYHKIUH Z = \/; + \/; B Touke M (9; 4).

o X
5. Haititu yacTHbIE TPOU3BOAHBIE Z;, Z;;x, Z;y st GyHKIMUA Z = m

MI/IHI/ICTEPCIBO HAYKHU U BBICHJEVFO OEPA3O}_’3AHI/I}1 POCCHVI(;KOP'I OEJEPALINN
T'POSHEHCKUUM I'OCY AJAPCTBEHHBIM HEOTSIHOU TEXHUYECKNWW YHUBEPCUTET
nMeHn akagemuka M.JI. MumInoHImKoBa

Jucrunnuxa MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynnsr HUA cemectp 2
BUJIET Ne 11

1. loctaTounble ycnoBus Bo3pacTaHus (yObIBaHUS) (DYHKITUH.
2.Haiitu npou3BosaHble QYyHKUUN: a) y = ig —3cosx—4x°; 6) y= (x4 + 3x)tg X;
X

e)y: jmx : 2)y=ezx2+3;0) sz_yS_Cosyz(), y;_?
x° —5x

e) y=8x" +5x+2sinx, y"—?
3. Haiitu nHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIIMU ) = 3 X =
4. Haiitu rpamuieHT QyHKIMU Z = /X)) B Touke M (1; 9).
5. Haii LA A z=—2%
- Haiitit qacTHbIC IPOM3BOIHBIC Zy, Zy\, Z,), VIS byHKIINMYN Z = P

y

MI/IHI/ICTEPCIBO HAYKHU U BBICHJEVFO OEPA3O}_’3AHI/I}1 POCCHVI(;KOP'I OEJEPAIINN
T'POSHEHCKUWHM I'OCY AJAPCTBEHHBIM HEOTSAHOU TEXHUYECKHWNW YHUBEPCUTET
nMeHn akagemuka M.JI. MumInoHImKoBa

Jucrunnuxa MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynnsr HU cemectp 2
BUJIET Ne 12

1. Haxox/IeH1e HHTEPBAJIOB BBIMYKJIOCTH U BOTHYTOCTH, TOUKH ITeperuoa.
2. Haiitu npoussoausle Gpynkumit:a) y =3 x’ =5 +x°; 6) y= (x3 - 2)sin x;

0 y=2E2 ) po (220 0) X et =27 =0,y =2
x —
e) y=4x* —10x—cosx, y"—?

o 2
3. Haiitu uHTEpBaibl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIUU ) = % +x"-2.

4. Haiitu rpaguent pynxuuu z = (x? + 1)(y? + 2) B Touke M(—1; 2).
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5. HaitiTu yacTHbIE TPOU3BOAHBIE z, Z"x, Z' s byHKIINYN Z = L.
y> Sy Sy xX—y

MI/IHI/ICTEPCIBO HAYKHU U BBICHJEVFO OBPA30}%AHI/IH POCCHVI(}KOPI OENEPALINN
T'POSHEHCKUHM I'OCY AJAPCTBEHHBIM HEOTSIHOU TEXHUYECKNWHW YHUBEPCUTET
nMeHn akagemuka M.JI. MumInoHImKoBa

Jucrunnuaa MareMmaTuka
HNucturyT HED®TU U T'A3A I'pynnsr HU cemectp 2
BUJIET Ne 13

1. O6mas cxema uccnenoBanus QyHKIMM U TIOCTPOEHHUs rpaduKa.
2.Haiiti npomnssoausie Gpyrkumii: @) y=4/x —3*+5Inx; 6) y=(x+3)tgx;
6) y =§1¢; 2) y=arctgx’; 0) 2xy* —cos y=0, . —?
X
_ .3 2 . "_o
e) y=x" +3x"—sinx, y' =1

3 2
3. Haiitu unTEpBasibl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIUU ) = X3 2x+4.

3 2
4. Haiitu rpagueHT QyHKIMHA Z = 34/()6 - y)z B Touke M (5; - 4).
5. HaifTn 9acTHbIC IPOU3BONHBIC Z., Z.., Z, I (ByHKIHH Z_L
. p A\ X0 “xx° xy'H YHKI _X‘l‘y.

MI/IHI/ICTEPCIBO HAYKHU U BLICHJEvFO OBPA30]§AHI/I}I POCCHIﬁgKOﬁ OENEPAITMN
T'POSHEHCKUUM I'OCY AAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHn akagemuka M.JI. MuminoHImKoBa

Jucrunnuza MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynner HA cemectp 2
BUJIET Ne 14

1. ®yHKUMS HECKOIBKUX IEPEMEHHBIX, 001acTh onpeieneHus. [Ipeen GpyHKIuU IByX nepeMeHHbIX HenpepblBHOCT
(YHKIMH B TOYKE U B 00JIaCTH.

2. Haiitu npoussoausie QyHKuMiA:a) ) =337 -5+ log,x; 6) y= (x> =2);

6) y:%; 2) y=03x"=2)"% 0) x’siny -2y =0, y. -?

e) y=2x"—3x—cosx, y'—?

3. Haiitu MHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIIMU ) = x_3 +xt—3x-2.

3
4. Haiiti rpagineHT QyHKIUH Z = \/% B TOuke M (4;1).

5. Haiitu yacTHbIE IPOU3BOIHBIE Z;, Z;x, Z;y st yHKIMHA Z = x’ - yx.

MI/IHI/ICTEPCIBO HAYKHU U BLICHJEvFO OBPA30]§AHI/I}I POCCHﬂgKOﬁ OENEPAITMN
T'POSHEHCKUUM I'OCY AAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHn akagemuka M.JI. MuminoHImKoBa

Jucrunnuxa MareMmaTtuka
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HNucturyT HED®TU U T'A3A I'pynnsr HU cemectp 2
BUWJIET Ne 15

1. HpOI/I3B0,HHa${ (byHKIII/II/I, € I‘eOMeTpI/I‘{eCKI/Iﬁ 1 MEXaHUYECKUH CMBICIIBI

2

2.Haiitu npousBoaHble QYHKIUI: a) Y = 3x’ — S ttgx; 0 y= e tgx;
X

6) y= P

Siﬁ; 2) y=arctgx’.0) 2xIny—3*=0, ), -?

x“+2x

e) y=5x"+x"—¢", y' =2

3
3. HaiiTu nuHTEpBaNbl MOHOTOHHOCTH U KCTPEMYMBI QYHKIHH ) = X _4x-2.

3

4. Haiitu rpaguenT QyHKIUH Z = £)2C B Touke M (1 6;4).
y

o ! n
5. Haiitu yacTHBIE IPOU3BOJHBIE Z,, Z

Z”y s GyHkuun Z = X7 + T,

XX <X

TPETUU CEMECTP
BOIPOCHI 1JI51 COBECEJIOBAHUS (TEKYIIUIA KOHTPO.Ib)

Paznen: «MHTerpasibHOE UCUHNCIECHUE)

1.

2.

LW

10.

11.

[Tonatue mnepBooOpasHoi. Heompenenéuuplii uHTErpan u ero cBoiictBa. TaGmuua
HEONpeACIEHHBIX UHTETPAsIOB. OCHOBHBIE METOIBI HHTETPUPOBAHMS.

HenocpencTBenHoe MHTETpUpOBAaHUE, METOA MOJABEACHUS O] 3HAaK AudepeHimana, MeTo
3aMEHBI IEPEMEHHON. HHTETPUPOBAHUE 110 YACTSIM.

KommiekcHble uncna. AnreOpandeckas (opma 3amucH KOMIUIEKCHOrO 4ucia. Moaynb u
aprymeHT. TpuroHomerpuueckass M IHokasaTeiabHas (OpPMBbI 3alMCH KOMIIJIEKCHOI'O YHCIA.
JlenicTBUsA HaX KOMILIEKCHBIMU yncinamu. @opmyia Myaspa-Jlamaca.

Muorounensl. Teopema besy. OcHoBHas Teopema anreOpnl. PaznokeHne MHOTOWIEHA Ha
JMHENHBIE Y KBAJPAaTHbIE MHOKUTEIH.

Tunel mpocTedmmx QpoOeit U UX UHTETPUPOBAHKE.

WuTerpupoBanue palMoHaIbHBIX JpoOeit METOIOM Pa3IoKEHUs Ha IPOCTEHIINE APOOH.
HNHTerpupoBanme MpoCTEHIIMX HPPAIMOHATBLHBIX (DYHKITHI.

WHTerpupoBanue TPUrOHOMETPUUYECKUX (DYHKIMN, YHUBEpCallbHAs MMOACTaHOBKA.
Onpenenéuuplii wHTErpal W ero cpoiictBa. dopmyna Hprorona-JleiiOnuma. 3ameHa
[IEPEMEHHON B OIpefen€éHHOM HHTerpane. PopMyna HMHTETPUPOBAHHUSA IO 4YacTAM I
OMPENIEIIEHHOTO UHTETPAJIA.

[TpunoxeHus OINpeneNEHHOrO MHTErpayia: BBIYMCICHHUE IUIOHIaJed IUIOCKUX  (uryp,
BBIUUCIICHUE JUIMHBI IYT'H KPUBOH, 0OBEMOB Tell.

Heco6ctBennble uuTerpansl. MHTErpangsl ¢ OSCKOHEYHBIMHM NpeAesiaMH HHTEIPUPOBAHMSL.
HHTerpabl oT HeOrpaHUUEHHBIX (PYHKITUH.

Paszpen: «/Indpepennuaibubie ypaBHEHUA»

1.
2.

ANl

Huddepennmanbapie ypaBHEHHS: onpeeneHue, nopsaaok JAY, pemenne /Y.
HuddepenunansHoe ypaBHeHHE 1-T0 MOpsaKa: onpeaesieHne; ooiee 1 YaCTHOE PeIeHHs!.
Teopema cymiecTBOBaHUA U €AMHCTBEHHOCTH perienus aia Y 1-ro nopsiaka.

JIY ¢ pa3nensommuMucs NEPEMEHHBIMU: ONPEEICHUE U MOPSAI0K PELICHHUS.

Onnopoansie /1Y 1-ro nopsiaka: onpeneneHre U NOPsI0OK PEHICHUsI.

Jluneitnpie JIY 1-ro mopsiaka: onpeneneHue U NOpsIoK PEeIIeHUs.

Juddepennunanbuble ypaBHEHHs 2-T0 TOPsAKA: ONpeAeTIeHNE, BU]T O0IIEro pereHus;
Teopema CyIECTBOBAHUS U €IMHCTBEHHOCTH PELICHUSI.

IIpocreiimne ypaBHEHUs, JOIIYCKAOIUE TOHMKECHHUE MOPSIKA:

Y'=f), y'=£0y) yi=fy).

35



8. Jluneitnsie IV 2-ro nopsjaka: HEOMHOPOIHbBIE M OAHOPOJHBIE ypaBHEHUs. Teopema
CYHIECTBOBAHMS U €JUHCTBEHHOCTH PELICHHUS

9. Jluneiinble onHopoaHble 1Y 2-ro nopsaka: TeopemMa 0 CTPYKTYpE €r0 pelIeHHUs

10. Heomropoansie nuHeiHbIe 1Y 2-T0 mopsiaka: TeopeMa 0 CTPYKTYpe OOIIero peneHus

11. JIuneiinsie ogHopoaHbie /1Y 2-ro mopsijika ¢ TOCTOSHHBIMU KO3 (QUITUECHTAMH.
XapakTepuCTUUECKOE YPaBHEHHE U CTPYKTYpa OOILEro pereHus

12. JIuneiinsie HeogHOpOAHBIE JIY 2-r0 MOpsiIKa C MOCTOSHHBIMU KO3 UIIHEHTAMH CO
CIIELIMAIbHON MTPaBOW YaCThIO

13. Meroa Bapuaiuu Mpon3BOJIBHBIX MMOCTOSHHBIX (MeTox Jlarpamxka)

14. Cuctembl qudpepeHIaIbHBIX YpaBHEHUH. MeTo HCKITIOUEHHUS PEIICHUS CUCTEMBI
YPaBHEHHUH.

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

INEPBAS ATTECTALUSA
Bapmuanr 1
1. Haiitu I/IHTeraJIBI'

a) I(T‘ +——10\/7 jdx; 6)J.el_3xdx; B)_[(3x+1) e'dx; r)j xdx
cos’x x°

Ja-x>
H)J‘()C;)dxﬁ e)jcos3xcos9xdx.

26+ 2x+x

Bapmuanr 2
1. HaliTu uHTErpashI:

x*dx 3y
a) J[10+3\/>+c05x}lx, 6)IV4X dx B)I r)J 4 3X 3 dx
Vi6-x2 x
H)IM; e)J'cos5 xsin xdx .
6x +1
Bapuanr 3

a)j[smx m—§+ex \/—jdx 6)f

1. HaliTu uHTETrpasbI:

dx B)jx cos(2x +1)dx; r)I t (1 );
arctg” x (1 +x

IM; e)jcos xdx .
X" +4x+1
Bapmuanr 4
1. HaliTu uHTETrpasbI:
) 1 dx In xdx
a) || 15sinx — +13-4" — jdx;G) ; B) ;
J( X2 +9 J_ '[«/4—5x I
3x+1)dx
x* —4x)Inxdx; (—; sin’ xdx.
0 (¢ ~4x)Inxdrin [ 722 o
Bapuanr 5
1. HaliTu uHTErpashI:
14 . : : - :
a) I(z 5% —3coSXx +————+3) dx ,6)js1n(3 —Sx)dx ; B)Ixe dx; r)J'arctg?’xdx,

x4
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H)_[ (x + l)dx

24 2x+x° ; e)jtg3xdx.

Bapuanr 6
1. HaliTu uHTETrpashI:

a) j( 1 +__\/7+3jdx,6)j532* dx ; B)I(X +1)° xdx ;
16+ x*

SlIl X X
0 [In(l+x%)dx: H)IM; ¢) [sin® xcos xdx
x +4x+9
Bapuanr 7

1. Haiitu I/IHTeraJIBI'

4
———+27" |dx;6) [ dx; ) | (5 — 6x)sin dxdx
a)j[ NEREr R %/— } e v [( Sl e

H)I ((2x—3)dx . e)Jsin48xcos8xdx.
X +2x+11

3xdx
0+ 3x?

Bapuanrt 8
1. HaliTu uHTErpasnsl:

a)j 0 —3x+‘{/x73—7cosx+3 dx;
4+ x*

" J- (4x—1)dx

6)Ic0s(10x—7)dx; B) J\S/sin4 X cos xdx ; r)J'x2 Inxdx:
x> +6x+3

BTOPASI ATTECTAIUSA

Bapuanrt 1
1. Pemnth nuddepenHnmanbubie ypaBHEHUS:

2) 2y'Vx = %; 6) x'=2yln<, y(l)=e; » y'—i—y=2x3; n Y =x>—e™;
X

0 X" +2y =0;¢) v +1=0,p(1)=—1, y'(1)==1; %) y" -6y’ +10y = x + 4.

Bapuant 2

. Peminth nuddepennmansbpie ypaBHEHUS:
2

a)xy’+3y=1;6)y':y—2
X

ex
D x0'=y5ey" =2y ¥ (-1)=y(-1)=1; >I<)y” —3y'+2y=(1-2x)e".

+3X+2;B)y'— =X y() ;r)y—i,
X

Bapuant 3
1. Pemints nuddepeHnmanbubie ypaBHEHUS:
2
a) y'=—5— y+3. ; 0) V'= yz +5 Z+4; B) X)'—2y =3x"; 1) y"=3x + cos 5x;
X X X

n X'+ )y = \/l— )"y’ +64=0, y(0)=4, y'(0)=2; %) y"—4y' +4y=—¢*. 2.
Bapuanr 4
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1. Pemints nuddepeHnmanbuble ypaBHEHUS:

x+2
a) y'=7y";6)y'= 2 ;

, ¥(1)=0; B) y+ycosx=cosx; r) xp" —y'=e* -x*; n)

"_ 1 . (Ejzl '(lj=l'e "_ ’2')1( 41"—8V'+5 :.X3.
V=S =GR 9 =00 w0 4-8yesy
Bapuanr 5
1. Pemmuts muddepernmanbabie ypaBHEHUS:

2
2)2+3x=0;6)y'=2+ L -9, y(1)=4; ») y'—1=—%;
X X X X

r) Yy =cosx+e; ) xy+2y' =0; )y =1-(0"); %) y"+2y =x> +2.
Bapuanr 6
1. Peminth nuddepeHnumanbubie ypaBHEHUS:

2 .
sin®x’

1 1 { 2 "
a) Xy :3y2; 0) y=%—3%, y(—l):4; B) xy+y:—;; r y'=

0y =24y 1¢) X’y + X7y =+/x: )y — 6y +8y=3x" 1.

Bapuanr 7
1. Pemuth muddepernmanbabie ypaBHEHUS:
3 2 3
a) y'= y . 0) y':y—2—1+1; B) y'+—y:x4; r) y'tgx=y"+1;
3x+1 X Xx X

) y":%,y@): 2,5'(1)=05¢)y"=30y; x)y" —4y" +8y =6e"".
X

Bapuanr 8
1. Pemute muddepernmanbabie ypaBHEHUS:

3
a)y'=y2 tg x, y(ﬂ):3;6) y':2%+%; B)

{

Yy sinx;r)y"=sin5x +cos2x;
X

" ! 4 ! 1 " !/
n) y tgdx=5y"; e)4y3y :y4—1, y(O)zx/E, y(O):ﬁ;m)y +2y" +5y=>5x.

Bapuant 9
1. Pemmuth muddepernmanbabie ypaBHEHUS:

lnx.

y
a) yV4+x'dy =dx;6) y'=e” ’%’ y(€)=0;B)y'_£:_27’F)y":%”x;ﬂ)xy”w'; e)

vy =yt =16, y(0)=2v2.y/(0)=V2:w y" 6 +10y = x + 4.

Bapuant 10
1. Pemints nuddepeHnuanbuble ypaBHEHUS:
' + 3 ' 2 ' 4 " " '
a) y'= yxz ;6) ¥ =y—2—7§+2; B)y—x—y=2x3; N y'=x—Inx;: ny"=(")"e
X

!

y' :L(l +1nlj; y(l):%»y'(l) =1; w)y"+2y +5y=x-2.
X X

Bapuanr 11
1. Pemmute muddepennmanbabie ypaBHEHUS:
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a) 2y'3\/;=y2;6)y'=¥; B) y'—xl=x2, y(1)=0; r) y" =arctgx;

mxy"+2y'=0;e)y" = 72y3, y(2)=1, y'(2)=6; 4y" -6y +10y=x+4.
Bapuanr 12
1. Pemmuth muddepernmanbabie ypaBHEHUS:

a)y'=3y";6)xy' =4/2x" + 7 + y; B)y'—3—y=—i4; Dx'y +x’y =4;
X X

m y" =sin5x; e)y"y3 +36=0, ¥(0)=3, y'(0)=2:4)y" — 4y + 4y =x" + 3x.
Bapuant 13
1. Pemmuth muddepennmanbabie ypaBHEHUS:

2
a)y(4+ex)dy:exdx;6) y':y_Z_%_}_él.; B) y'+3—y:x4; r)y”:ezx —3x;
X X

n yxlnx=y";e) y"=8y", y(0)=1, y'(0)=2; %) "+ 2y + 5y =x.
Bapuanr 14
1. Pemmuth muddepernmanbabie ypaBHEHUS:

a) 2yy'+3x=0; 6) xy':yln%; B) Y+yCOSX=Cc0sX; r) }' =X +cosdx;
1) Xy”:y,;e)y”:32y3, y(4):1, y'(4): 4; K) y”—y’-2y:6_x+1_

Bapuant 15
1. Pemuth muddepennmanbabie ypaBHEHUS:

a) Xy' +3y=0;6)xy =/2x” + y* + y; B) y+ycosx=cosx r)y"=xe"; n)
yn(ex+1)+yr:0;e) y”y3 +16:O’ y(])ZZ, y’(l)zz; ) yrr_2y1_3y:4x'

BTOPASA ATTECTAIUA

Bapuant Nel
1. UccnenoBarh YnCIOBBIE PSAIBI HA CXOAUMOCTh
n n
T LD e
5 ’ 2
n +2 n=l1 n n=l1 3n" -2
2. VccnenoBarh Ha YCIOBHYIO, a0COIOTHYIO CXOJIUMOCTD
R
3. HaiiTi 0651acTh CXOAMMOCTH CTETIEHHOTO psiaa
n=1 n2 +1
Bapuant Ne2

I.HCCHGHOBaTB YHUCJIOBBIC PAJbI HA CXOOAUMOCTD

£ In-1 z Y
S D s 0 o )

2. UccnenoBarh Ha YCIOBHYIO, a0CONIOTHYIO CXOJIUMOCTh
+1
< (1)

2

= Inn
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3.HaiiTu o0acTh CXOAMMOCTH CTETICHHOTO psija
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1. HCCJIGI[OBB.TI: YHUCIOBBIC PAAbI HA CXOAUMOCTD

I o3[

2. HCCJIGI[OBaTB Ha YCJIIOBHYIO, a0COIIOTHYIO CXOAMMOCTD
1

a0
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3. Haiitu oOnacte CXOI[I/IMOCTI/I CTETNIEHHOTO psAla
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1. HCCJIGI[OBB.TI: YUCIOBBIC PAAbI HA CXOAUMOCTDb
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2. VccnenoBarh Ha YCIOBHYIO, a0COMIOTHYIO CXOJIUMOCTD
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3.HaiiTu 00acTs CXOAMMOCTH CTETIICHHOTO Ps/ia a) Z—;
n=1

1. I/ICCJIGI[OBaTI: YHUCIOBBIC PAAbI HA CXOAUMOCTDb
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2. VccnenoBarh Ha YCIOBHYIO, a0CONIOTHYIO CXOJIUMOCTh
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>
n=1 ’72

3. HaiiTi 065acTh CXOAMMOCTH CTETIEHHOTO psiaa
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1. HCCJIGI[OBB.TI: YUCIOBBIC PAAbI HA CXOAUMOCTDb
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2. UccnenoBark Ha YCIOBHYIO, aDCONIOTHYIO CXOAMMOCTD
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3. HaiiTi 065acTh CXOAMMOCTH CTETIEHHOTO psiaa
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. UccrenoBars Ha yCIIOBHYIO, a6c0n10THy10 CXOAUMOCTH

e ntl n
Z(_l) 3n+1

n=l1

. Halit 065acTh CXOMMMOCTH CTEMIEHHOTO psia
[ee] 1011

)Z\/—

Bapuant Ne9

. I/ICCJIGI[OBaTI: YHUCJIOBBIC PAAbI HA CXOAUMOCTD
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3. Haiit 0651acTh CXOMMMOCTH CTETICHHOTO psija
n
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a) Y
n=1 \/;
Kputepuu onieHKH NMHUCHLMEHHOH KOHTPOJIBLHON PadoThI (8 pamrax pybedcHol ammecmayuu)

Pecnamenmom BPC kaghedpwvt «Bvicuias u npukiaondas mMamemamuxa» npeoycmompeno 235
Oannoe 3a 6vlnoIHeHUe pPYOedCHOU KOHmMpOabHOU pabomvi. Kadxcooe 3adanue, 6xoosuee 6
KOHMPOIbHYI0, OYEHUBAEMCs Npenooasamenem OnpedeeHHbIM Koauyecmeom 0annos. Mmoeoswiii
Oann 3a KOHMPONLHYIO pAbOMY NOIYUAEMCA CYMMUPOBanUeM 0anio8 3a ce 3a0aHUs.

Kputepnuii onieHKH 0JHOTO 3a1aHUs:

— oOyyarouuiicss mNpaBWJIBHO pEIIWI 3aJady;  [pPUd 3TOM JIOTUYHO, T[OCJIENOBATeIbHO U
apryMEeHTHPOBAHHO U3JI0XKWII PellIeHUe 3a7aul — MaKCUMaJIbHOE KOJMYECTBO 0aslioB;

— oOyyJaromuiics B OCHOBHOM MpPaBUJIBLHO PEUIMJ 33Jady, IOMYCTUB MPU 3TOM HE3HAYUTENIbHBIC
HETOYHOCTH U morpenrHocTd — 80% OT MaKCHMAalIbHOTO KOJIMYeCTBa OaLIOB;

— oOydaromuiics He MOJHOCTBIO PelIl 3a1ady, Ho He MeHee 50%, MOmyCTUB mpu 3TOM He Ooee
oIlHOM Tpy0oit ommoku — 60% 0T MaKCUMAaTbHOTO KOJMYECTBA OAILJIOB;

— oOydwaromuiics TpHUBEN HEMOJHOE pelleHue 3anaun (cTerneHb momHOTHl — oT 30% mo 50%),
JOMYCTHUB MPHU 3TOM 3HAYUTENbHbIE HeoueThl — 40% 0T MakCUMaJIbHOTO KOJMYECTBA OAJIJIOB;

— oOyuaromuiics mpusen He 6onee 30% peuieHus 3a1a4u, TOMYCTUB IPHU 3TOM TpyOble OMMOKHU U
HexoueTsl — 20% 0T MaKCHUMAJILHOTO KOJIMYECTBA OalIoB;

— oOy4Jaronuiicss He MPUCTYIWI K PEIIeHHIo 3a1a4u — 0 6aioB.

IK3AMEHAIIMOHHBIE BWIETBI
I'PO3HEHCKUI T'OCYJAPCTBEHHbBIM HEDTIHON TEXHUYECKUI YHUBEPCUTET

NUMEHHN AKAJEMUKA M. JI. MUJUIMOHIIIUKOBA

BUJIET Ne 1
Jucrunnuza MareMmaTtuka
Wuctutyr HEOTU U T'A3A cnienmanbHOCTh HU CEMECTp 3

1. Heonpenenenuslit uaterpan. CroiicTBa uHTerpainoB. Tabnuia HeonpeaeaEHHbIX HHTETPAJIOB.
2. HaliTu HeonpeaeIeHHbIE MHTETPaJIbl:

) [Gr+sintyax; 2) jxe “dx;  3) Jcos x sin xdx; 4)_[x—+5dx.

xP4+x=2
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/2
3. BBIUMCINMTE ONpeIeIeHHbII HHTErpa: Ix sin 3xdx .

0
4. Pemmth nuddepeHmaibHbie ypaBHEHUS:

l)y—y;3, 2) y+Z=2% 3) " —6y'+9y =0.

I'POBHEHCKMIT TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILUKOBA

BUJIET Ne 2
Juciunnuza MaremaTtuka

WNuctutyr  HEOTU U 'A3A cnenuaibHOCTh HU cemecTp 3

1. Tumbl npocTeHIINX palMOHANBHBIX APO0ei U UX HHTEIPUPOBAHHUE.
2. HaliTu HeonpeaeIeHHbIE MHTETPaJIbl:

, A
I)I(3x+ -

: dx
)dx; 2 Sge. 3) | cos® xsinxdx; 4)[———.
) Ix e dx I j .

3. BBIYMCIIUTE ONpPE/IETEHHbIN HHTErPa: jsin(3x — l)dx
0
4. Pemuth muddepeHraibHble ypaBHEHUS:

1) xy'=y?% 2) y’+%= 9x>; 3) y' =2cos7x.

I'POBHEHCKMIT TOCYJIAPCTBEHHBIM HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILIUKOBA

BUJIET Ne 3
Juciunnuza MaremaTtuka

Nuctutyr HEOTU U T'A3A cnenuaibHOCTb HW  cemectp 3

1. UHTerpupoBaHie TPUTOHOMETPUYECKUX (PYHKIIUH.
2. HaliTu HeonpeaeIeHHbIE MHTETPaJIbl:

1) f @/x* —7ydx; 2) I xsin2xdx; 4) I

2
. /2
3. BeluncnuThb OIMPCACIICHHBIN UHTCTPAJI: jxex dx .
0

x? +4x+12 4)-[49 x?

4. Pemmts nudpepennmanbubie ypasaenus: 1) 2y'(x + 2) = y?; 2) y' — 4—y = 6x*;
3) y'=3x+cos x.

I'PO3HEHCKUI T'OCYJAPCTBEHHbBIN HEDTAHON TEXHUYECKUIL YHUBEPCUTET
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NUMEHHN AKAJEMUKA M. JI. MUJUIMOHIIIMKOBA

BUJIET Ne 4
Juciunnuxa MaremaTtuka

Nuctutyr  HEOTU U T'A3A cnenuaibHOCTb HUW cemectp 3

1. OnpenenenHblil nHTErpai u ero ceoiicrsa. ®opmyna HeroTona-JleitOHuma.
2. HaliTu HeonpeaeIeHHbIE MHTETPaJIbl:

1)J 45\/x_2dx; 2) jx cos3xdx  3) ISiHde; 4)I

COS2 X

dx
5+4x+x>

2r
X
3. BruncauTh onpeneaeHHbli HHTErpadl: j xcos—dx .

0
4. Pemuth muddepeHraibHbe ypaBHEHUS:

1) xy"+ 3y =0;2) y'—z—y= 3x* 3) y"' =2x%2+cos4dx.

I'POBHEHCKMIT TOCYJIAPCTBEHHBIM HE®TIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILUKOBA

BUJIET Ne 5
Juciunnuxa MaremaTtuka

Nuctutyr  HEOTU U I'A3A cnienuaabHOCTb HU cemectp 3

1. IIpunosxenust onpeaeeHHOro HHTerpaa.
2. HaiiTu HeonpeaeIeHHbIE MHTETPaJIbl:

fdxﬁf"* d fsz 5 xd fdx
a) 328 ) | sin"xcosxdx; 6)|(3x—2)-cos5xdx; 2) 36 1 422
5 1 dx
3. Beruucnuth OIMPCACIICHHBIN UHTCTPAJL: 2— .
o X +4x+5

4. Pemuts auddepennuansueie ypapaenus: 1) xy' = y? + 121; 2) y'— Z_y =

3)2)" + 2y’ + 5y = 0.

X5

I'PO3HEHCKUI T'OCYJIAPCTBEHHbBIN HEDTIHON TEXHUYECKUIA YHUBEPCUTET
NUMEHU AKAJJEMUKA M. I. MUJIJIMOHIITMKOBA

BUJIET Ne 6
Jucrunnuza MaremaTtuka

Nuctutyr  HEDOTU U I'A3A cnenuaibHOCTh HU cemectp 3

1. MaTerpupoBanre METOIOM 3aMEHbI TTEPEMEHHOM U IO YaCTSIM.
2. HaiiTu HeolpeieeHHbIE UHTETPAJIBL:
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s . dx dx
) fﬁd"’ 2) Jxcos3xds; Sl e Fyvewes

16
dx
3. BruncauTs onpeneaceHHbli HHTETpadl: I
' Vx +4x

4. Peunts nuddepenunansubie ypapuenus: 1) 2yy4+3x=0; 2) y+ 3y =
3) 4y"-8y+5y=0.

I'POBHEHCKMIT TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHIIIUKOBA

BUJIET Ne 7
Juciunnuxa MaremaTtuka

Wuctutyr HEOTU U TA3A cnenuanbHOCTh HU cemecTp 3

1. Muorounensl. Teopema be3zy. OcHoBHast TeopeMa anreOpbl. Paznoxenne MHOTo4JIeHa C
JeUCTBUTENBbHBIMU KO3()(PUIIMEHTaMU HA JIMHEHHbBIE U KBaJPaTUUYHbIE MHOXKHUTEIH.
2. HaiiTu HeolpeieeHHbIE HHTETPAJIBL:

1) j(sx8 +\/—

)dx; 2)_[x Inxdx; 3) jcos xsin xdx; 4)J’

2+ x?
/2

3. BbruncauTh onpeneaeHHbli HHTErpadl: Ixcos 4xdx .

0

4. Pemmth nudepeHnuanbupie ypapaenus: 1) y'— y? cos? x = 0

2) y'—Z=2x8  3) " —5y'+6y=0.

I'PO3HEHCKUI T'OCYJAPCTBEHHbBIN HEDGTAHON TEXHUYECKUI YHUBEPCUTET
NUMEHU AKAJJEMUKA M. I. MUJIJIMOHIIIMKOBA

BUJIET Ne 8
Jucrunnuza MaremaTtuka

Nuctutyr  HEDOTU U I'A3A cnernumansHocts _ HU CEMECTp 3

1. PaznosxeHne parmoHaIbHOM IpoOU HA CyMMY MpOCTeHmux apodeit. aTerpupoBanue
paIMoHaIBHBIX IPOOEH.
2. Haiitn HGOHpeI[eJ'IeHHBIe WHTETpabl:

D @t - == —)dx; 2) [xe™dx; 3)Icos xsinxdyx; 4)[—

x2+8x+18
1

. -2
3. BeraucauTe onpeaeneHHbli HHTEerpa: J xe “dx .
0
4. Pemmth nuddepeHnmaibHbie ypaBHEHUS:

2_
l)yrzyxl’z)y'+£=—§’ 3)y"=55in6x.
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I'POBHEHCKMIT TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHIIMKOBA

BUJIET Ne 9
Jucrunnuza MaremaTtuka

Nuctutyr  HEDOTU U I'A3A cnenuaibHOCTh HU CEMECTp 3

1. HecoOGcTBeHHBIE MHTETPAJIBI, UX OCHOBHBIC CBOMCTBA. [[pM3HAKN CXOMMOCTH HECOOCTBEHHBIX
HHTETPAjoB.
2. Haiitn HGOHpeI[eJ'IeHHBIe WHTETpabl:

D [Gx° ——)dx 2) [ x* Inxdx, 3)_[003 xsinxdx; 4)]

(x— l)(x 2)
/2 x
3. BruncauTs onpeneaceHHbli HHTErpadl: I xcos—dx .
0
4. Petmnth muddepenimanbupie ypagaenus: 1) y' = xg’jsl; 2) xy'-2y =3x;

3) y'=7y'"+ 6y =0.

I'PO3HEHCKUI T'OCYJAPCTBEHHbIN HEDGTAHON TEXHUYECKUIL YHUBEPCUTET
NUMEHU AKAJJEMUKA M. I. MUJIJIMOHIIIMKOBA

BUJIET Ne 10
Jucrunnuxa MaremaTtuka

Nuctutyr HEOTHU U I'A3A cnenuaibHOCTh HU cemectp 3

1. Juddepennmanpapie ypaBHeHUs1. OCHOBHBIE TIOHSTHS.
2. HaiiTu HeolpeieIeHHbIE HHTETPAJIBL:

l)j(——5x v 2) [ Inxdy; 3) [ xdx 9] dx

\/)C +1

cos’ x sin x dx -

5+2x+x°

3. BeraucauTe onpeaeeHHbli HHTEerpa:

ot—|y

4. Pemuth muddepeHaibHbe ypaBHEHUS:
1) xy'= 2y 2) y’+% =2x3; 3) y =sin5x

I'POBHEHCKMIT TOCYJIAPCTBEHHBIM HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILMKOBA

BUJIET Ne 11
Juciunnuza MaremaTuka
Nuctutyr  HEOTU U T'A3A cnenuanbHOCTh HU cemectp 3

1. Heomipenenennslit naTerpan. CBolicTBa MHTETpaioB. Tabnuia HeonpeaeaEéHHBIX HHTETPAJIOB.
2. HaiiTu HeolpeieIeHHbIE UHTETPAJIBL:
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D [(6x7 + Ay, 2) J.xe dx; 3 ) [ Sinxd Slnxdx. 4)I dx

cosx+4’ x*+2x+22
63
3. BbrunucauTs onpeneaeHHbli HHTErpadl: j xInxdx .
2
e
4. Pemutp nn(l)(bepeﬂunanbﬂme YpaBHEHUS:
Dy =22 2y -Z=x 3y -7y+6y=0.

I'PO3HEHCKUI T'OCYJAPCTBEHHbBIN HEDTIHON TEXHUYECKUIL YHUBEPCUTET
UMEHU AKAJJEMUKA M. I. MUJIJIMOHIIIUKOBA

BUJIET Ne 12
Jucrunnuza MaremaTtuka

Nuctutyr  HEDOTU U I'A3A cnenuaibHOCTh HU CEMECTp 3

1. Tumbpl TPOCTEUIIUX palIMOHATBHBIX IPOOEH U UX HHTETPUPOBAHHE.
2. HaiiTu HeolpeieIeHHbIE UHTETPAJIBL:

D [(35* ——)dx 2) [x " 3)]

xdx 4J- dx

+47 Cisex?

X
3. BbruncauTh onpeneaceHHbli HHTETpadl: Ix cos—dx .

0
4. Pemmth nuddepeHmaibHbie ypaBHEHUS:

2 _ "
1) y'=yx36; 2) y'=Z=7x% 3) ) =cosTx+x%

X

I'POBHEHCKMIT TOCYJIAPCTBEHHBIM HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHIILMKOBA

BUJIET Ne 13
Juciunnuza MaremaTtuka

Wuctutyr ~ HEOTHU U I'A3A cnennanbHOCTb HU cemecTp 3

1. UHTerpupoBaHie TPUTOHOMETPUYECKUX (PYHKIIUH.
2. HaliTu HeonpeaeIeHHbIE MHTETPaJIbl:

1 + 2Vx3 = 7x)dx; 2) | xsin(2x + 3)dx: tgxdx dx
) [ (7= )dx; 2) [xsin(2x+3) 3[BT af i

. X
3. BbrunucauTs onpeneaeHHbIi HHTErpadl: jxsm—dx .
0

4. PemmTsh nuddepeHnmanbaple ypasaenus: 1) y'x” = y?; 2) y'—4—y =2x’;
X

3) y'=3x+cos x.
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I'POBHEHCKMIT TOCYJIAPCTBEHHBIM HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILIMKOBA

BUJIET Ne 14
Jucrunnuza MaremaTtuka

Nuctutyr  HEOTU UT'A3A cnenuaibHOCTh HU CEMECTp 3

1. OnpeneneHHbIil MHTETpA U ero cBoricTBa. @opmyna HeroTona-JleitoHua.
2. HaiiTu HeolpeieeHHbIE UHTETPAJIBL:

1) J' Ox" +43x7 )dx; 2) [(2x+3)cos3xdr  3) | sin xdx, 4)IL-

cos’x 5+6x+x’

2

3. BbruncauTh onpeneaeHHbli HHTErpadl: J.(2x3 —3x+3)dx.
-1

4. Pemmts nuddepeHmanibHbie ypaBHEHUS:

) ' +3y=0:2) y—L=x* 3) p"=3x"+2x.
X

I'PO3HEHCKUI T'OCYJAPCTBEHHbBIN HED®TAHON TEXHUYECKUI YHUBEPCUTET
NUMEHU AKAJJEMUKA M. I. MUJIJIMOHIIIUKOBA

BUJIET Ne 15
Jucrunnuxa MaremaTtuka

Nuctutyr  HEOTU U T'A3A cnenuanbHOCTb HA1 CEMECTp 3

1. ITpunoxxeHust onpeaeeHHOTO UHTErpara.
2. HaiiTu HeolpeieIeHHbIE UHTETPAJIBL:

d)_[(6x4 +%de;6)f2x 3% .5%dx; 6)[(Bx—2)-cosxdx; 2)f ax

364x2

; dx

3. BbIMHCINTD ONMPEACICHHBIN HHTErpal: | ——————.
0 X +4x+5

3

4. Perntsb quddepenimansabie ypasaenus: 1) x)' =3 yz; 2) y'—2— =X
X

3)2y" + 2y"+ 5y = 0.

Kpurepun oueHku (8 pamkax npomedxicymoyHou ammecmayuu)

Pecnamenmom BPC kagedpul «Bvicuias u npuknaouas mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no 5-0aiibHoOu wKane.
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Kpurepuii oneHKH 0TBeTa HA IK3aMeHe:

— 5 OaanoB 1MonydaeT CTYOEHT, MPOJEMOHCTPUPOBABIIMN IIOJHOE BIAJACHUE 3HAHUSIMHU B

COOTBETCTBUH C TpeOOBAaHUSAMH y4eOHOW MPOrpaMMbl, T.€. PEIIMBIIMNA BCE 3aJaHusl 0e3 OmMOOK B

JIOTUYCCKHUX PACCYXKJICHUAX U B 000CHOBAHUH pCLICHUSA,

— 4 0anna mojyd4aer CTYAEHT, KOTOpBIA MPHU TOJHOM BIIAJCHUHM 3HAHUSIMH B COOTBETCTBUH C
TpeOOBaHUSMU YYE€OHOH TPOrpaMMbl JOMYCTUJI OTHAEIbHBIC HECYIIECTBEHHBIE OIMUOKH JHOO
MIPUBE/ICHHBIC UM PEIlIeHUs] HEeIOCTaTOYHO OOOCHOBAHHBI,
— 3 0aJu1a MOJyYaeT CTYJCHT NMPU HEMOJHOM H3JIOKEHUHU MOJYYEHHBIX 3HAHHM, TOMYCTUBIINN TPHU

9TOM OTACJIBHBIC CYIICCTBCHHBIC OH_II/I6KI/I,

— 2 0anna TodydaeT CTYIAGHT MNpH OECCUCTEMHOM M3JIOKEHUM MarepHaia, IOIYyCKaronun

CYIIECTBEHHBIC OIIMOKH, KOTOpPBIE MOTYT IPEMATCTBOBATh YCBOCHHUIO JajbHEWIIeH y4ueOHOM

uHpopMaluu.

A S

~

9.

10.
I11.
12.
13.
14.
15.

YETBEPTHIH CEMECTP

BOITPOCHI JIJIsI COBECEJIOBAHMS (TEKYIIIUIA KOHTPOJIb)
Pa3nen: «KpaTHble, KpUBOJIMHEHHbIE H IOBEPXHOCTHBIE HHTEIPAJIbI»
JIBoiiHOM uHTEerpasi. OCHOBHBIE TOHATHS U OMPEACIICHUS.
I'eomeTpuueckuii cmMbicia 1BOMHOr0 UHTErpaina. OCHOBHBIE CBOMCTBA JBOMHOIO HHTETpaa.
Brruncinenue 1BOMHOTO HHTErpaia B JIEKapTOBBIX U MOJISIPHBIX KOOPAUHATAX.
TpoitHoli nHTEerpas. OCHOBHBIE MOHATHUS U CBOWCTBA TPOMHOTO HHTETpaa.
Brruncinenue TpOMHOTrO UHTETpalla B IEKapTOBBIX KOOPAUHATAX.
3aMeHa IEpeMEHHbBIX B TPOMHOM MHTErpaje. Boruucienne TpoiiHOro nHTerpaia
B IIWJIMH/APUYECKUX U CPepHUUECKUX KOOpAUHATAX.
HekoTopsle npui10’keHNs KpaTHBIX UHTETPAJIOB.
KpuBonuneiinsiii uaterpai [-poga. OCHOBHBIE TOHATHS U CBOKMCTBA KPUBOJIMHEHHOTO
UHTErpaa Mo JJIMHE TyTH.
Brruucnenne kpuBosMHERHOT0 HHTErpana [-ro poaa.
Hexkotopsle npuinoxeHus KpUBOJIMHEWHOro HHTerpana I-ro pona.
KpuBonuneiinsiii uaterpai II-ro poga. OCHOBHbIE CBOMCTBA HHTErpaJIa.
Brruncnenue kpuoauHeHoro unterpana Il-ro poga. ®opmyna Octporpaackoro-I'puna.
HexoTopsie npuiioxeHus: KpuBoJuHeHOTro nHTerpana II-ro pona.
IToBepxHOCTHBIN uHTErpai I-ro poga. OCHOBHBIE IOHATHS U CBOMCTBA MHTETpAa.
[ToBepxnoctHbIil nHTErpat II-ro poma. ®opmyna Octporpanckoro-I'aycca.

Pasznen «Paabn»

15.

16.
17.
18.
19.
20.
21.
22.

16.
17.
18.
19.

YucnoBsle psizibl, CXOAUMOCTb U PACXOAUMOCTb psiAoB. HeoOxoaumble ycoBusi CXOAUMOCTH,
OCHOBHBIE CBOWCTBA.

JlocTatouyHble MPU3HAKN CXOJUMOCTH 3HAKOINOCTOSHHBIX PSJIOB: CPABHEHUE PSIIOB.

[Tpusnak [lanambepa, paguKalbHbIA U MHTETpalibHBIN pu3Haku Koy,

3nakonepemeHHbIe psabl. [IpuzHak JleiioHuIIa.

AOCOIIOTHAS ¥ YCIOBHAS CXOJIMMOCTh YUCIIOBBIX PSJIOB.

DOyHKIIUOHATBHBIC PAJIBI, 00J1acTh cxoauMocTH. CTETIEHHBIE PSbI, Teopema AOers.
WNHuTtepBan u pagnyc cCXOOUMOCTH, UX HAXOXKJIECHUE B MTPOCTEUILINX CIIydasiX.

Paznoxxenue GpyHKIuit B CTENEHHBIE PSJIBI.

OcCHOBBI TEOPUH BEPOSITHOCTEH U MATEMATHYECKOH CTATUCTHKH
Cayuaiinbie coObITHsI. CBOMCTBA BEpOATHOCTEH COOBITHI.
DneMeHThl KOMOMHATOpUKH. KOMOMHAIIMY JIEMEHTOB.
YcnoBHble BepossTHOCTH. DOpMyI1a ITOIHON BEPOSTHOCTH.
JluckpeTHble ciyyaiiHble BETMYUHBI U UX YHCIIOBbIE XapaKTEPUCTUKU.
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20. HenpepbIBHBIE cTydaifHbIe BEJTMYUHBI U UX YHCIOBBIC XapaKTEPUCTUKH.

21. . KoaddummeHT Koppemsaiuu, ero CBONCTBA.

22. OCHOBHbIE TOHATHUSI MATEMATUYECKON CTATUCTUKH.

23. JloBepUTEnbHBIE MHTEPBAJIBI ISl OLEHKW MAaTEMaTHYECKOTO OKUAAHHSI HOPMaJIbHOTO
pacmpeeeHus.

24. OueHka BeposSITHOCTH (OMHOMHAIBHOTO PACIIPECIICHHS) TI0 OTHOCUTEIILHOM 9acTOTe.

25. Cratuctuyeckoe pacrpeeseHue BBIOOPKH.

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

INIEPBASA ATTECTALUA
BUJIET Ne 1

1 .Berumciuts a) a) ”xzydxdy, 3<x<6,0<y<2,0) ”xydxdy, y=0,y=1-x".
D G

2.BBIYUCTUTS: ”I(— 2x+4y— 4z)dxdya’z, Vix-2y+2z+2=0, x=0, y=0, z=0.

BUWIET Ne 2
1.Boruncnuts: a) ”(x — y)dxdy; 1< x<4,1<y<3. 6)

”xdxdy;x=—1,x:2,y:x+2,y=x2.

G

2.BBIaucinTh: ”_[(4x +3y+2z+ l)dxdydz; x=0,x=1y=0,y=2,z=0,z=3.

BUIET Ne 3
1 .Berumciuts: a) ”(x +y? )dxdy; 2<x<3,1<y<2,
D

2
0) ”x—zdxdy; x=2,y=x,y= l
¢y X
2.BeaucianTs: ”J.(x +y+ z)dxdydz;x =0,x=1,y=0,y=1,z=0,z=1.
4

BWJIET Ne 4
1 .BerauciuTs: a)_”(x2 + y)dxdy;l <x<2,0<y<1;
D
2

x? x
G)H—dxdy; y=4,y=x’,y=".
¢y 4

2.Bp4uCInTS: ”J.zdxdydz;x =0,y=0,z=0, x+y+z=1.

BUJIET Ne S
1.BBIYUCTINTD: a) ‘”(x2 +y? )dxdy; 0<x<1,0<y<l;
D

6)I'|-ya’xa’y;x:O,y:O,yzx/9—x2 .
G
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2.BeIaucinTs: ”_[(x +y— Z)dxdydz; x=—Lx=4+1,y=0,y=1,2z=0,z=2.

BUWIET Ne 6
1.BbrauciauTs: a) ”(x — y)dxdy;l <x<4,1<y<3;
D

6)”xdxdy;x=—1,x:2,y=x+2, y=x".
G
2 .BBIYHCIIUTE: J.”xzyzzdxdydz; v:0<x<2,1<y<2,-1<z<0.
Vv

BUJIET Ne 7
1.BeruuciauTs: a) ”xyzdxdy; 2<x<4,0<5y<1;
D

6)“(x+y)dxdy, x=0,y=0,x+y=3.
G
2.Borancnuts: [[[(x+2y +3z +4)dxdydz, v:x=0,x=3,y=0,y=2,z=0,z=1.
4

BUJIET Ne 8
1 .BbI4ucanTh: a) _”(3yx2 —-2x° )dxdy; 0<x<1,0<y<I;0)

”ydxdy,y:\/;,y=—x,x—y=2.
G
2.BerancinTs: ”J.(x +y+ z)dxdydz, Vix=0,y=0,z=0,x+y+z=1.

BUJIET Ne 9
3y’
1+x

dxdy; 0<x<1, 0<y<I1;

1.BerauciuTs: a) ” >
D

6)”%dxdy; y=x,y=9x,y=1/x.
G

2.BBIUHCIINTE: J.”xydxdydz ;x=L,x=2,y=-2,y=-1,z=0,z=1/2.

BUJIET Ne 10

2
1.BbrauciauTs: a)” >y sdxdy;0<x<I1, 1<y<2;0)
Hltx

”(3’“23’ + zx)dm'y; ¥y =x,4y=x,x>0.

G

2. Beraucans: .”.[(_ 2x+4y —4)dxdydz, vix -2y +2z+2=0,x=0,y=0,z=0.
BUJIET Ne 11
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3
1.BbrauciauTs: a)
IDj(x -y)

6)Ij‘%dxdy; y=x,y=9x,y=1/x.
G

dxdy;1<x<2, 3<y<4;

2.BBIUHCIIATE: ”J(— g + % + 2zjdxdydz, vix+y+z=0,x=0,y=0,z=0.

BUJIET Ne 12
1 .Beramciure: a) ”xexydxdy; 0<x<1, -1<y<0;0)
D

x+5x3y xdy;y2 =8x,y=4,x=0.
G

2.BpaucIuTs: jﬂ(% + % - Zjdxdydz, vi2x+y—-2z-4=0,x=0,y=0,z=0.

BWIET Ne 13

1.BbrauciaunTs: a)”(x3 + yxdy; 0<x<1, 0<y<1;0)
D

”(6x2 +4xy)dxdy; y2 =X, xX+y=2.
G

2.BpauciuTs: ”‘[£2x+y—§)dxdydz, vidx+2y—-z-4=0,x=0,y=0,z=0.

BUWIET Ne 14

2
1.BbrauciauTs: a)”ISJ/ sdxdy;0<x<I, 2<y<3;0)
H1+x

”(loxy?- +6y)dxdy; y=x-1, 4y=x2, x=0.
G
2.BBI‘-II/ICJII/ITBIJ_\U(—X +%— ZZjdxdydz, viz=3x+y-6=0,x=0,y=0,z=0.

BWIET Ne 15
1.BbrauciauTs: a) ”(5)6)/2 + 3y3 )dxdy, D:1<x<2,0<y<]1.
D

6)”(16xy+4y2)dxdy; —2y2 =X, y=x+3.
G

2.BBIYUCTUTS: ”I(— 2x+y+§}dxdydz, V:8-8x+4y+z=0,x=0,y=0,z=0.

BTOPASA ATTECTALUA
BUJIET Ne 1
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1.Bbrancnuts HHTErpaJ: a) I yidi, rae AB-4acTb OKPYXKHOCTH

AB

) T
X =acost, y =asint, OStSE;

0) J.ydx — xdyno actponzie X =acos> ¢, y=asin’t, 0<¢<2r.
AB

2.Monery 6pocatot 6 pa3. HaiiTu BeposSITHOCTh TOTO, 4TO TepO BHINAACT HE MEHEE JIBYX pa3. (64)

BMJIET Ne 2
1.Boruncnuts:  a) _[ ydl no mapabone y2 =2(x+3) or Ttouku (-3;0) mo Toukm (5:;4); 6)

AB
Ixzdx+ xydy, AB:x=cost, y=sint,0<¢ S%.
B

2.ImeroTcst 1BE OMHAKOBBIE YpHBI: B MEPBOW 5 OenbIX M 3 YepHBIX mIapa; BO BTOpol 4 Oenbix u 2

YepHbIX Iapa. M3 kaxaoil ypHbI M3BJICKAIOTCA MO OJHOMY Iapy. HalTu BeposITHOCTH TOTrO, 4TO

H3BJICYCHHBIC IIAPbI 6y,HYT OJMHAKOBBIX IIBCTOB. (ﬁj

BIJIET Ne 3

dl 1o orpesky npsimoit ot Touku (0;0) mo Toukwm (1;2);

1.Berancnuts: a) I

w/x +y +4
(2:3)

0) I ydx + xdy 0 TIPOM3BOJILHON JIMHUH, COSUHSIONICH TaHHBIC TOYKH.

(-1;2)

2.BeposITHOCTH TOTO, YTO CTPEJIOK MMPH OJHOM BBICTpelie momnaaaet B 1ens pasua p =0,8. Crpenox

npousBen 3 BoicTpena. HaliTu BeposSTHOCTH TOTO, YTO BCe 3 BBICTpena nmonaiu B 1eib. (0,512)

BIJIET Ne 4

1.Berancnuth:a) j o npsimoit oT Touku A(0;-2) no Touku B(4;0).

\[X +y

0) I(x + y)dx — xdy , tne AB-nipsimast, coenunstromast Touku (2;1) u (3;4).

AB
2.BeposTHOCTh yCIEIHON cjaun IK3aMeHa 10 IEpBOMY, BTOPOMY U TPEThEMY NIPEAMETAaM Y JTaHHOTO

cTyneHTa coorBeTcTBeHHO paBHbI 0,6; 0,7; 0,75. HaliTh BeposSTHOCTH TOTO, UTO OH YCIIEUTHO CIACT

Bce 3k3amensl. (0,315)

BUJIET Ne 5
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dl 1

1.BoruncnuTs a) J. 10 OTPE3KY NPSAMON Y = Ex — 2 ot Touku (0;-2) n0(4;0);

AB«\/XZ -|-y2

6) j-xcos ydx — ysin xdy no npsmoit y=2x.

(0;0)
2.Y MeOenbHOro Mara3uHa 4eThIpe MOCTaBIIMKa, KOTOPBIE MOCTABIIAIOT MeOeIh B Ha3HAUYCHHBIN CPOK

(m;27)

¢ BeposaTHOcTsiMH cooTBeTcTBeHHO 0,7; 0,8; 0,9; m 0,95. Halitu BeposITHOCTh TOTO, YTO XOTS OBl

OJIH MOCTABIIMK HE YJIOXKHUTCS B Ha3HaueHHBIH cpok. (0,5212)

BMJIET Ne 6
1.Boraucuts a) J‘wlxz + y*dl no xpuBoit X = a(cost + tsint),y = a(sint — tCOSl‘),O <t<L2r,
AB

(3:9)
)
6) nydx + (y - x)dy 10 IMHAK ) = X~ .
(0;0)
2.JlaH psg pacupeneseHuss JMCKPETHOM CIydailHON BEJTMYMHBI:
X 1 2 5 8
P 0,3 0,2 0,4 0,1

[TocTpouTh MHOTOYTOJILHUK PaCHpeeIICHNUS.

Haiitu: a) marematumdeckoe oxumanue M(X); 0)mucnepcuro D(X); B) cpemHee KBaapaTHueCKoOe
OTKJIOHEHHE O'(X )

BUJIET Ne 7
(2:8)
1.Bbrunciuts: a) Ixydx + (y - x)dy 10 MHAN Y = X° ;
(0:0)
6)J.(x2 + yz)ﬂ 10 KpMBO# X = COSt +¢sint, y =sint —tcost, 0<¢<2rx.

L
2.Ctynent Bblyunn 25 BompocoB u3 30 sk3amMeHalMOHHBIX. KakoBa BepOSATHOCTH TOTO, YTO OH

1
CMOKET OTBETHUTH Ha 3 IIOCJICA0BATCIBbHO 3aJaHHBIX BOHpOCﬂ? (E

BIJIET Ne 9
(m337)

1.Bbramciuts: a) I XCcos ydx — ysin xdy no npsmoni  y=3x;
(0:0)
0) J-\/;dx + \/;dy 10 KpUBOH Y = x> ot Touku (0;0) 10 Toukn (2;4).
AB

2.Cpenu 12 nmeraneit 8 kadecTBEHHBIC, a 2 CO CKPBITHIM OT TJa3 nedexram. KakoBa BeposSTHOCTH

o 14
TOT0, YTO CPEIU BHIOPAHHBIX 5 JeTaleil 3 KaueCTBEHHBIE, a 2 CO CKPBITHIM Je(peKToM? (5

BUJIET Ne 10
55



1.Bbruncnuts: a) J-((xz + y2 )dx + xydy) 110 kpuBoii y = e” ot Touku (0;1) mo (1;e);
AB
0) Ixsdl 1o KyOudueckoii mapaboie Y = x> or Toukm A(0;0) no Touku B(2;8).

AB
2.Ctynent Bbryumi 25 BorpocoB u3 30 3x3aMeHalmoHHBIX. Kax bl U3 9K3aMEHAIIMOHHBIX OMJIETOB

COZIEPKUT o 3 Bompoca. UTOOBI claTh AK3aMEH JOCTATOYHO OTBETUTH XOTS OB Ha JIBa BOIpOCa

190
Ounera, BoIOpaHHOTO Hayraj. KakoBa BeposITHOCTh cAauM SK3amMeHa? 303

BIWJIET Ne 11

1. BBIUKCIIUTS: ) I xdy — ydx 1o kpuBoii y = x° ot Touku (0;0) 10 Toukn (2;8);

AB

0) Iﬁdl 1o kpuBoit ¥ = x° ot Touku (1;1) K0 TouKH (3;9).
L

2.B kopoOke 9 HOBBIX TEHHUCHBIX Ms4el. J[ist urpbl OyaeT Tpu Ms4a W MOCJIE UTPBl UX KIAJYT

o0patHO B KOpoOKy. MrpaHHbie MS4YM OT HOBBIX HE OTIM4Yal0TCs. KakoBa BEpOSTHOCTH TOTO, YTO

5
B34TbIC BHOBb TPU Ms4a U3 KOpO6KI/I 6y,Z[yT HOBBIMH. (Ej

BUJIET Ne 12

1.Boruncnurh:a) I((x + y)dx - xdy), rae AB-npsamas, coequnsromas touku (0;1) u (3;2);
AB

0) J.xdl TI0 OTPE3KY MpsAMOii oT ToukH (1;2) mo Touku (2;4).
AB
2. UmeroTcst 1Be OTMHAKOBBIC YPHBI: B MEPBO 4 OENBIX M 5 YEPHBIX IIAPOB; BO BTOPOH 5 OebIX U 6

yepHbIX. M3 KaxkaoW ypHBI M3BIEKAIOTCA II0 OAHOMY Iapy. HalTu BEpOATHOCTH TOro, 4TO

49

M3BJICUECHHBIE APl OYYT pa3HbIX I[BETOB. (E)

BMJIET Ne 13

1.Berancnuth:a) J.xydx IO yre KOCUHYCOUBl ¥ =COSX OT X =7 10 X = 0;
AB

0) _[(x + y)dx , Tae AB-napabona y = x> /2, coenunsromas Touku (0;0) u (2;2).
AB
2.ImeroTcst 1BE OMHAKOBBIE YPHBI: B MEPBOW 5 OenbIX M 3 YepHBIX mIapa; BO BTOpoi 4 Oenbix u 2

4yepHbIX 1mapa. M3 kakgoW ypHBI M3BIEKAIOTCSA IO OJHOMY Iuapy. HalTu BepOsSTHOCTH TOrO, 4TO

13
H3BJICYCHHBIC IIAPbI 6y,HYT OJMHAKOBBIX IIBCTOB. (ﬁ

BUJIET Ne 14

1.Beruncinurs: [0 MPOU3BOJIBHOM JIMHUM, COCIMHSIONIEM O3TU TOYKH U HE

) ydx — xdy
O
12) Y
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nepecekaronieit ocb Ox;

6)J.\/x2 + yzdl T10 OKPY’KHOCTH X2+ y2 =ax.
L
2.Ctynent Bblyunn 25 BompocoB u3 30 sk3amMeHalMOHHBIX. KakoBa BepOSATHOCTH TOTO, YTO OH

115
CMO>KET OTBETUTH HA 3 TIOCIE0BATENIBHO 3aJaHHBIX Bompoca? (2—03

BUJIET Ne 15

1.Bprunciuts: a)j.(x2 +y? y,dl 110 OKPY)KHOCTH X = d COS¢, y =asint,
L
(L1)
0) I(x + y)(dx + dy) TI0 IPOM3BOJILHON JIMHUM, COCAMHSIONIEH JaHHBIE TOUKH.
(0:0)
2. Tpoe CTpelKoB HE3aBUCHUMO JAPYr OT Jpyra CTPENsiOT IO OJHOM M TOM K€ MHUIIEHH C

HaJIeKHOCTBIO (BeposiTHOCTHIO) 0,9; 0,8 u 0,7 cooTBeTcTBeHHO. HaliTu BEpOATHOCTH TOTO, YTO MpPHU

OJTHOM 3aJITIe MUIIIEHB MTOPA3SAT ABOE CTPEIKOB (Oe3paznnyHo kakux) u3 Tpex. (0,398)

9K3AMEHAIIMOHHBIE BUJIETHI
MHWHHUCTEPCTBO HAYKU U BBICLIET'O OBPA30OBAHUS POCCUNCKOM OENEPAITMN
'PO3BHEHCKUI T OCVI[APCTBEHHI;II?T HE®TIHOU TEXHUYECKUI YHUBEPCUTET
nMeHH akajemuka M./[. MuroHIukoBa

JucuuruimmHa Maremaruka
HNuctutyt HED®TU UTA3A_ I'pynner HU cemectp 4
BMJIET Nel

1. Jipoiinoii unterpan. OnpeneneHue ¥ OCHOBHbIE CBOMCTBA. BhIYMCIEHHE ABOMHOIO MHTETPAIA.

2. Bcexoxects ceMsH coctaBiisgeT 90%. YUemy paBHa BEPOSATHOCTb TOTO, UTO U3 7
MOCESHHBIX CEMSIH B30UIYyT 57

3. B I kop3une 6 Oenbix U 5 uepHbIX mapoB; Bo Il kop3une — 3 Genbix 1 2 yepHbIX mapa. 13
Ka)KJ0W KOP3UHBI OepyT 1o ogHOMY I1apy. KakoBa BEpOSITHOCT TOTO, UTO 3TO IIAPhI Pa3HBIX
LIBETOB — COOBITHE A?

4. Cpemu 100 morepeitHbIX OMJIETOB €CTh 7 BBIMTPHIMIHBIX. HaliTh BEpOSITHOCTH TOTO, YTO 2
HayJlaqy BEIOpaHHBIX OUJIETa OKAXKYTCS BHIMTPHIITHBIMHU.

3 o

5. M3MeHUTh MOPSIIOK HHTETPUPOBAHUS: Idy j fdx.
1 -y
MUMHUCTEPCTBO HAYKU U BBICIIIET'O OBPA30BAHUS POCCUNICKOM OENEPALIMN

I'POBHEHCKUII TOCY JAPCTBEHHBIN HE®TSIHOM TEXHUYECKUI YHUBEPCUTET
nMeHn akagemuka M.JI. MumInoHImKoBa

Jucrunnuza MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynnst HA ~ cemectp 4
BUJIET Ne 2

1. Tpoiinoii nuterpan. OnpeneneHye 1 OCHOBHBIE CBOMCTBA. BrIunciIeHe TPOHHOr0 HHTErpaa.
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2. Mosery 6pocatot 6 pa3. KakoBa BeposSTHOCTb TOT0, UTO «TepO» BhINaIeT poBHO 4  pa3za?

3. B I xop3une 6 Genbix u 5 dyepHbIX mapos; Bo Il kop3uHe — 3 Oenbix U 2 yepHbIX mapa. 13
KaX/10i KOp3uHbI OepyT Mo ogHoMy Imapy. KakoBa BepOsSTHOCTH TOTO, YTO 3TH MIAPHI
OJIMHAKOBBIX IIBETOB — cOOBITHE B?

4. B rpynne 30 cTyneHTOB, cpeiyd KOTOpPbIX 9 OTIMYHMKOB. HaliTw BEpOSITHOCTH TOTO, UYTO
cpeau 0TOOpaHHBIX Hayaaudy 6 CTYIEHTOB 4 OTJIMYHHKA.

5. BBIYHMCINATB TPOMHON UHTETPAIL:

jjj(2x2+3y+z)dxdydz, V:2<x<3, -1<y<2, 0<z<4
5

MI/IHI/ICTEPCIBO HAYKHU U BI:ICI_HE\’FO OBPA30]§AHI/I}I POCCHﬁgKOﬁ OENEPALTMN
T'POSHEHCKUUM I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHH akajemuka M.J[. MuroHIuykoBa

JucuurummHaa Maremaruka
HNuctutyt HED®TU U TA3A I'pynner U cemectp 4
BMJIET Ne 3

1 . 3ameHa INCPEMCHHBIX B HBOﬁHOM HHTEIrpalic. Hepexoz[ K INOJIAPHBIM KOOpAUHATAM.

2. BeposATHOCTH IOMajaHus B MHUIIEHb IIPU OJHOM BBICTpENE U1 JAHHOIO CTpeika pasHa 0,7.
HaiiTu BEposATHOCTBH TOTO, YTO IPU 5 BBICTpEIax MPOU30UIET POBHO 2 MONAlaHUs B MULIEHbD.

3. B mepBoii ypHe 2 OenbIX U 5 4epHBIX IIapa; BO BTOPOH ypHE 4 Oenbix U 6 yepHBIX mapos. M3
KaX/10i ypHbI Hayaady OepyT mo oxHomy mapy. KakoBa BepoOsITHOCTBH TOTo, uyTo 00a miapa
oenble?

4. B smuke 12 neranei, cpeau KOTOphIX 4 okpamieHHbIX. COOPIIMK Hayaauy U3BJIeKaeT 3

nerany. HailTu BepoOsSTHOCTh TOTO, UTO U3 HUX OJIHA IETAIb OKAXETCS OKPAIICHHOM.

5. BeruucauTs TpOMHON UHTETpal

mxzyzdxdydz, V.—-1<x<2, 0<y<3, 2<z<Z3
.

MI/IHI/ICTEPCIBO HAVYKU U BBICIHEVFO OBPA30}%AHI/I}1 POCCHVI(}KOI}'I OENEPALINN
T'POSHEHCKUHM I'OCY AJAPCTBEHHBIM HEOTSAHOW TEXHUYECKNW YHUBEPCUTET
uMmeHu akagemuka M.Jl. MuninmoHmumkoBa

JucuurummHaa Maremaruka
HNuctutyt HEO®TU UTA3A_ T'pynnet HU cemectp 4
BMJIET Ne 4

1. Tlpunoskenus ABOMHOTO U TPOWHOTO MHTETPAIIOB.

2. B kBaprupe 6 nammnouek. Jlyig KaKJI0#l JIaMIIOYKM BEPOSTHOCTH OCTaThCsl MCIPAaBHON B
TedeHue roja, pasHa0,6. KakoBa BEposSTHOCTb TOT0, UTO B TEUEHHUE T'OJja IPUIETCS 3aMEHUTh
HE MEHbIIIE MTOJIOBUHBI JTaMIIOUYEK?

3. B kop3une 6 6enpbix, 4 4epHBIX U 3 KpacHBIX mapa. M3 Kop3uHbI MOOYepeTHO U3BICKAIOT IIap,
HE BO3Bpamias ero obparHo. HailTu BeposATHOCTH TOTO, YTO IpPU MEPBOM H3BICYCHUU
MOSIBUTCSI O€TIBIN 1Iap, MPYU BTOPOM U3BICYCHUH — YEPHBIN, IPU TPETHEM — KPACHBIM.

4. B nexe paboraioT 9 myxuuH u 6 xeHumH. [1o TabenbHBIM HOMEpaM OTOOpaHO 8 YeNlOBeK.

Haiit BEposITHOCTB TOTO, YTO CPEI OTOOPAHHBIX JIUIT 4 YKCHIIUHBI.
5. BpMCIUTh TPOMHOW MHTETPAI:

[[[2xy*zdxdydz, V:0<x<3,  -2<y<0, 1<z<2;
:

MI/IHI/ICTEPCIBO HAYKHU U BBICHJEVFO OBPA30}%AHI/IH POCCHVI(}KOPI OENEPALINN
T'POSHEHCKUUM I'OCY AJAPCTBEHHBI HEOTSAHOW TEXHUYECKHWNW YHUBEPCUTET
nMeHn akagemuka M.JI. MumInoHImKoBa
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Juciunnuna MareMmaTtuka
HNucturyT HEO®TU UT'A3A_ T'pynnsr HUA cemectp 4
BUJIET Ne 5

1. Kpuonuneitnsie uaterpaist [ u Il poga. x cBoiicTBa 1 BeIYKCIICHUE, CBsA3h MexAy HUMu. @opmyna ['puna.
2. B sammke 14 neraneii, cpean KOTOpbIX 8 okpameHHbIX. COOPIINK Hay1auy U3BJIEKaeT 2

netany. HaiiTh BEpOSTHOCTB TOTO, UTO U3BJICYEHHBIE JI€TAIN OKAXYTCAd  OKpAIlCHHBIMH.

3. B cembe 5 pereii. Cuurtas BEpPOSITHOCTH POKICHUS MaJIbUMKA U JI€BOYKHA OJMHAKOBBIMH,
Haliti BEpOsATHOCTB TOr0, YTO Cpeay ACTEH 1Ba MaJIbUMKa.

4. B mepBoii ypHe 2 GebIX U S 4epHBIX IIapa; BO BTOPO# ypHE 4 OenbiX U 6 YepHbIX mapoB. 13
KOKIOW  ypHBI Hayaaudy OepyT mo ogHomy mapy. KakoBa BeposSTHOCTH TOTO, 4TO 00a mapa
oenpie?

5. BBIYMCIUTB TPOMHOM HMHTErpall:

xX+y+4z ldxdydz, V.—-1<x<1, 0<y<2, —-1<z<1
”ﬂ ’
V

MI/IHI/ICTEPCIBO HAYKHU U BLICHJEVFO OBPA30]§AHI/I}I POCCHﬂ@KOﬁ OENEPALTMN
T'POSHEHCKUU I'OCY AJAPCTBEHHBIM HEOTSAHOW TEXHUYECKNWHW YHUBEPCUTET
nMeHn akagemuka M.JI. MumInoHImKoBa

Jucrunnuza MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynner HA cemectp 4
BUJIET Ne 6

1. Cnyuaiinble cobbITHSA: OCHOBHBIE ONpeaenenus. Kinaccuueckoe OHATHE BEPOSTHOCTH

2. B rpynne 35 cTyneHTOB, CpeAu KOTOPBhIX 9 oTiM4HUKOB. HallTh BEpOSATHOCTH TOTO, YTO
cpeau OTOOpaHHBIX HayAady 9 CTYIACHTOB 7 OTIIMYHUKOB?

3. B cembe 5 pnereil. Cumtasi BEpOSATHOCTH POXKJACHUS MajlbUMKa M JE€BOYKU OJUHAKOBBIMU,
Haiitu BeposSTHOCTB TOT0, UTO CpelH JIeTei He OoJiee IBYX MallbUUKOB.

4. B marasuH BOLUIM TPpHU NOKymnaress. BeposTHOCTh MOKYNKU I KaXA0ro u3 Hux pasHa 0,5.
HaiiTu BEposATHOCTB TOTO, UTO BCE TPOE COBEPILIAT MOKYIIKH.

4 0

5. V3MeHUTH MOpsAI0K HHTETPUPOBAHUS: Idy I fdx.
1 -y

MI/IHI/ICTEPCIBO HAYKHU U BBICIHEVFO OBPA30}%AHI/I}1 POCCHVI(}KOI}'I OEJEPAIINN
T'POSHEHCKUU I'OCY AJAPCTBEHHBIM HEOTAHOW TEXHUYECKNWNW YHUBEPCUTET
nMeHH akajemuka M.J[. MuroHIukoBa

Jucrunnuza MareMmaTtuka
HNucturyT HEOTU UTA3A_ TI'pynnst HA cemectp 4
BUJIET Ne 7
1. Omnpenenenne CyMMBbI U POU3BEICHUS COOBITHI. TeopeMbl CIIOKEHUS U YMHOKEHHUS BEPOSITHOCTEH. Y CIIOBHAS
BEPOSTHOCTb.

2. Bcembe 5 nereit. Cunrtas BEpOATHOCTH POKIEHUS MaJIbYMKa U I€BOUYKM OJUHAKOBBIMU, HaiiTn
BEPOATHOCTH TOTO, UTO CPe/IU JeTeil OoJiee IByX MaJbUUKOB.

3. Tpoe OMATIIOHUCTOB CTPENSIOT [0 MUIIIEHU C BeposATHOCTHIO nonananus 0,4; 0,6 u 0,7 ¢ ogHOTO
BbICTpena. [IponsBenen 3ann u3 Tpex BeicTpenoB. KakoBa BEpOSTHOCTH TOTO, YTO BCE MOMALYT
10 CBOMM MHUIIIEHSIM?

4. B smmxke 14 netaneid, cpeau KOTOphIX 8 okpameHHbIX. COOPIIMK Hay1auy u3BleKaeT 4
netanu. HailTu BEpOATHOCTB TOTO, UTO U3BJICUEHHBIE JIETATIN OKAXYTCS OKpPALICHHBIMHU.

5. BbucnuTh 1BOWHON MHTErpaj o oosactu D, orpaHUuYeHHON YKa3aHHOW JTMHUSIMU:
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”(x+2y)dxdy; D; y=x; y=0; x=2.
(D)

MI/IHI/ICTEPCIBO HAYKHU U BBICHJEVFO OEPA3O}_’3AHI/I}1 POCCHVI(;KOP'I OEJEPALINN
T'POSHEHCKUHM I'OCY AJAPCTBEHHBIM HEOTAHOW TEXHUYECKNWNW YHUBEPCUTET
nMeHn akagemuka M.JI. MuminoHImKoBa

Jucuurummaa Maremaruka
HNuctutyt HED®TU UTA3A I'pynner HA cemectp 4
BMJIET Ne 8

1. ®opwmysna nonnoii BeposTHocTu. dopmyna Baiieca.

2. B rpynne 30 cTyneHTOB, CpeAu KOTOPbIX 9 oTiIM4YHUKOB. HallT BEpOSATHOCTH TOTO, YTO
cpean 0TOOpaHHBIX HayAayy 6 CTYJCHTOB BCE OTIMYHHUKHU?

3. IlpuMeHsiemMblii METOJ JI€YEHHA NPUBOIUT K BbI3AOpoBIcHHIO B 90% ciydaeB. Kakosa
BEPOSITHOCTH TOTO, YTO U3 5 OOJILHBIX MOMpPABATCS HE MeHee 4 7

4. B ypue 6 Genbix u 5 yepHbix mapa. Haynauy 6epyt 4 mapa. KakoBa BeposITHOCTb TOTO, UTO
7Ba 1apa Oenble U J1Ba 1apa YepHbie?

5. BpUUCIUTH TPOMHON MHTErPAT:

[[[5xyz*dxdydz, V:-1<x<0, 2< y<3,1<2<2,
V

MI/IHI/ICTEPCIBO HAYKHU U BI:ICI_HEVFO OBPA30]§AHI/I}I POCCHﬁ@KOﬁ OENEPALTIMN
T'POSHEHCKUUM I'OCY AAPCTBEHHbBIN HEOTAHOW TEXHUYECKNUU YHUBEPCUTET
nMeHH akajemuka M./[. MuroHIukoBa

Jucrunnuza MareMmaTtuka
HNucturyT HEOTU UTA3ZA_ T'pynnst HA cemectp 4
BUJIET Ne 9

1. Hesasucumsle ucnsrtanus. ®opmyna Bepaymm.

2. Bcembe 5 npereil. Cuntasi BEpOSITHOCTH POKJIEHUS MAJIbYMKa U IEBOYKU OJUHAKOBBIMH,
Haiitu BeposSTHOCTB TOT0, UTO Cpelu JIeTei Oojee IBYX JEBOYEK.

3. Tpoe OMATIOHHWCTOB CTPEISAIOT MO MUIIEHH C BeposTHOCTHIO momamanus 0,5; 0,7 u 0,8 ¢
oJHoro BeicTpena. [IponsBeneH 3anm u3 Tpex BbIcTpenoB. KakoBa BEpOATHOCTH TOTO, YTO BCE
HE MONaAyT [0 CBOMM MHUIIEHSAM?

4. B sammke 12 neraneii, cpean KOTOpbIX 8 okpameHHbIX. COOpIINK Haynauy u3Bjiekaer 4
neranu. HailTu BEpOsSTHOCTh TOTO, UTO W3 HUX 3 JI€TaM OKAKYTCS OKpaIlleHHBIMU.

5. Boraucnute ABOMHON HHTErpal o oonactu D, orpaHUueHHON YKa3aHHOM JIMHUSAMU:

I(x+2y)dxdy; D; y=x; y=0;, x=2.
(D)

MI/IHI/ICTEPCIBO HAYKHU U BLICHJEvFO OBPA30]§AHI/I}I POCCHﬂgKOﬁ OENEPAITMN
T'POSHEHCKUUM I'OCY AAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHn akagemuka M.JI. MumInoHIKoBa

Jucrunnuxa MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynner HU cemectp 4
BUJIET Ne 10
1. JluckperHas ciydaiinast BelM4MHA. 3aKOH PACIpeNeNeHus IUCKPETHOH ClydaiHONW BEIMYMHBEI U €€ YHCIIOBHIE
XapaKTePUCTHKH.

2. Cpemu 100 moTepeiHBIX OUJIETOB €CTh /7 BBIMTPHIMIHBIX. HaliTh BEpOSTHOCTH TOTO, YTO 2
HayJayy BHIOpaHHBIX OMJIeTa OKaXXYTCS! BBIUTPBILTHBIMH.
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3. BcxoxecTs ceMsaH KyKypy3sl paBHa 90%. HaliTh BEpOsSTHOCTB TOTO, YTO M3 YETBIPEX

MIOCESHHBIX CEMSH B30OWIYT TpH.

4. B I xop3une 6 6enbix u 5 uepHbIX 1mapoB; Bo Il kop3une — 3 Genbix u 2 yepHbIX mapa. 13
KaXx/10il ypHBI OepyT mo oaHOMY miapy. KakoBa BEpOSTHOCTH TOTO, YTO 3TO LIApbl Pa3HBIX
LIBETOB — COOBITHE A; OOUHAKOBLIX [IBETOB — COOBITHE B?

-1 x°
5. V3MeHUTH NOPSAOK HHTEIPUPOBAHUSL: Idx I fdy.
-2 0
MUHHCTEPCTBO HAYKU U BBICILIET'O OFPA3OBAHMS POCCUNCKOM ®EJEPALIN

I'POBHEHCKUII TOCY JAPCTBEHHBIN HE®TSIHOM TEXHUYECKUI YHUBEPCUTET
nMeHH akajemMuka M./[. MuroHIuykoBa

JucuurnmmHaa Maremaruka
HNuctutyt HEO®TU UTA3A_ T'pynnet HU cemectp 4
BMJIET Ne 11

1. [Boiinoit unterpan. OnpenenaeHre ¥ OCHOBHBIE CBOMCTBA. BhIuncicHHe ABOWHOTO HHTErpaa.

2. Bcexoxects cemsH coctaBisieT 90%. Uemy paBHa BEpOSITHOCTb TOTO, YTO U3 6
MOCESTHHBIX CeMSIH B30MAyT 37

3. B I xop3une 7 6enbix u 5 uepHbIX mapos; Bo Il kop3uHe — 5 6enbix u 2 4epHbIX mapa. 13
KaKJ0W KOP3UHBI OEpyT 1Mo oHOMY I1apy. KakoBa BEpOSITHOCT TOTO, UTO 3TO IIAPhI Pa3HBIX
LIBETOB — cOOBITHE A?

4. Cpenu 100 notepeiiHbIX OUIETOB €CTh 6 BBIMTPHIMIHBIX. HallTH BEpOSITHOCTH TOTO, UTO 2
HayJlauy BbIOpaHHBIX OUJIeTa OKaXyTCs BHIMTPBHILTHBIMHU.

3

5. VI3MeHUTH NOPSAOK HHTEIPUPOBAHUSL: Idy I fdx.
1 —y

MI/IHI/ICTEPCIBO HAYKHU U BLICHJEvFO OBPA30]§AHI/I}I POCCHﬂgKOﬁ OENEPALTMN
T'POSHEHCKUUM I'OCY AJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHn akagemuka M.JI. MumInoHIKoBa

Jucrunnuna MareMmaTtuka
HNucturyT HED®TU U T'A3A I'pynner HA cemectp_ 4
BUJIET Ne 12

1. TpotiHoit naTerpan. OnpeneneHue ¥ OCHOBHbBIE CBOMCTBA. BBIUUCIEHHE TPOMHOIO HHTErpaa.

2. Momnerty OpocatoT 5 pa3. KakoBa BeposSTHOCTh TOTO, UTO «Tep0O» BBIMAET pOBHO 3 paza?

3. B I xop3une 6 Genbix u 5 dyepHbIX mapos; Bo Il kop3uHe — 3 Oenbix U 2 yepHbIX mapa. 13
KOKIOW KOp3WHBI OepyT mo omHoMy Imapy. KakoBa BEpOSTHOCTH TOTO, YTO STH IIApbI
OJIMHAKOBBIX IIBETOB — cOOBITHE B?

4. B rpynne 30 CTyneHTOB, cpeiy KOTOpPbIX 9 OTIMYHMKOB. HaiiTh BEpOSITHOCTH TOTO, UYTO
cpenu oToOpaHHBIX Hayaady 11 cTyneHTOB 6 OTIMYHUKOB.

5. BbrUMCIUTH TPOIHOM UHTETpAI:

jjj(zx +3y+2z)dxdydz, V:2<x<3, -1<y<2, 0<z<4

MI/IHI/ICTEPCIBO HAYKHU U BBICIHEVFO OBPA30}%AHI/I}1 POCCHHQKOH OEJEPAIINN
T'POSHEHCKUU I'OCY AJAPCTBEHHBIM HEOTAHOW TEXHUYECKNWNW YHUBEPCUTET
nMeHH akajemuka M./[. MuroHIuykoBa

JucuurumHaa Maremaruka
HNuctutyt HED®TU U TA3A I'pynner HA cemectp 4
BMJIET Ne 13

1. 3amena IMCPEMCHHBIX B HBOﬁHOM HHTEIrpalie. Hepexoa K NOJIAPHBIM KOOpAUWHATAM.
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2. BeposTHOCTH MoOnasaHus B MUIIEHb IIPU OJHOM BBICTpEJE [l JAHHOTO cTpesnka paBHa 0,7.
HaiiTi BEposTHOCTB TOTO, YTO IPU 5 BBICTpEIax MPOU30HIAET POBHO 2 MONAlaHUs B MULIEHbD.

3. B mepBoii ypHe 2 GenbIX U 5 YepHBIX I1apa; BO BTOpoil ypHe 4 O6emnbIX U 6 YyepHbIX 1mapoB. 13
KaKI0W YpHBI Haynady OepyT mo onHomy mapy. KakoBa BeposiTHOCTH TOro, 4TO 00a mapa
Oemnbie?

4. B smuke 12 neraneit, cpeay KOTOpbiX 4 okpanieHHbIX. COOpIIUK Hayaaqdy U3BJICKaeT 3

neranu. HailTu BEpOSTHOCTH TOTO, UTO XOTS OBbI OJIHA JAETalh OKAKETCS  OKpAIICHHOU.

5. BeraucauTh TpOtHON MHTETpai

Ijszyzdxdydz, V.—-1<x<2, 0<y<3, 2<z<3
e

MI/IHI/ICTEPCIBO HAYKHU U BBICHJEVFO OBPA3O}_’3AHI/I}1 POCCHVI(;KOP'I OEJEPALINN
T'POSHEHCKUHM I'OCY AJAPCTBEHHBIM HEOTSAHOW TEXHUYECKNWW YHUBEPCUTET
nMeHn akagemuka M.Jl. MumInoHImKoBa

Jncuurmaa Maremaruka
HNuctutyt HEO®TU UTA3A_ T'pynnet HU cemectp 4
BMJIET Ne 14

1. IlpuyoxeHust ABOWHOTO U TPOMHOTO MHTETPAJIOB.

2. B xBaptupe 6 nammouek. JIJis KaXJOW JIAMIIOYKH BEPOSITHOCTH OCTAThCsl WCIPAaBHON B
TeueHue roja, pasHa(,6. KakoBa BEpOsSTHOCTh TOTO, YTO B TEUEHHE rOa MPUAETCS 3aMEHUTD
HE MEHbIIIE MTOJIOBUHBI JTaMIIOUYEK?

3. B kop3une 6 6enpbix, 4 YepHBIX U 3 KpacHBIX mapa. M3 Kop3uHbI MOOYepeTHO U3BICKAIOT IIap,
HE BO3Bpamias ero oOpartHo. HaiiTu BEpOSITHOCTH TOTO, YTO MPU TEPBOM H3BICUCHUU
MOSIBUTCSI O€TIBIN mIap, MPYU BTOPOM U3BICYCHUH — YEPHBIN, IPH TPETHEM — KPACHBIM.

4. B nexe paboraior 9 myxuuH u 6 xeHuwH. [lo TabenbHBIM HOMEpaM OTOOPaHO 8 YeNOBEK.
Haiit BEposITHOCTB TOTO, YTO CPEI OTOOPAHHBIX JIUIT 4 YKCHIIIMHBI.

5. BblunciuTh TpoiiHoil MHTErpa: IIInyzzdxdydz, V.:0<x<3, -2<y<0, 1£2L2;
V

MI/IHI/ICTEPCIBO HAYKHU U BBICIHEVFO OBPA30}%AHI/I}1 POCCHVI(}KOI}'I OEJEPAIINN
T'POSHEHCKUWUM I'OCY AJAPCTBEHHBIM HEOTAHOW TEXHUYECKNWNW YHUBEPCUTET
nMeHH akajemuka M./[. MuroHIuykoBa

JucuurummHaa Maremaruka
HNuctutyt HED®TU UTA3A_ I'pynner HU cemectp 4
BMJIET Ne 15

1. HenpepsiBHas cinyvaiiHas BenndyuHa. [IMOTHOCTS M QYHKIUS pacrpesieneHus: HepephIBHOM
CIIy4alHOM BEJIMYMHBI U €€ YACIIOBBIE XapaKTEPUCTUKHU.
2. B smuke 14 neraneii, cpeau KOTOpbIX § okpaimieHHbIX. COOPIIMK Haymady U3BJICKaeT 2

netanu. HailTu BEpOSTHOCTB TOTO, UTO U3BJICYEHHBIE JIETATN OKAXKYTCSd  OKPaIlICHHBIMH.

3. B cempe 5 pereil. Cunras BEpOSATHOCTU POXKIEHUS MajbuMKa M JEBOYKH OJUHAKOBBIMH,
HaiiTu BepossITHOCTH TOTO, UTO CPEU AETEW 1Ba Mab4yuKa.

4. B mepBoii ypHe 2 OenbIX U 5 4epHBIX 11apa; BO BTOPOH ypHe 4 GenbIx U 6 uepHbIX mapos. U3
KOKIOW  ypHBI Hayaauy OepyT mo ogHomy mapy. KakoBa BeposiTHOCTH TOro, 4TO 00a mapa
oemnbie?

5. BBIUHUCIUTH TPOMHOW HHTETpA:

III(X+y+4ZZ)dxdydz, V:i-1<x<1, 0<y<2, —-1<z<I
V
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Kputepuu ouenku (8 pavxax mexywet ammecmayuil)

Peznamenmom BPC xagedpwr «Bvicwas u npuxiaouas mamemamuxay npedycmompero 10
bannog 3a mexkywyro ammecmayuto. Kpumepuu oyenku pazpabomansi, Ucxoos u3 pazoeienus
bannos: 5 6ann08 3a 0ceoeHue meopemuyecKux 60NPOCco8 OUCYUNIUHDL, 5 6aN108 — 3a BbINOIHEHUE
0OMAWHUX 3A0AHU.

Kpurtepuu o1ieHKH 0TBETOB HAa TeOpeTHYECKHE BONMPOCHI:

— 5 0a/uI0B BBICTABJSETCS CTYIEHTY, €CJIM OH H3IIOKWI COJIepP)KaHHEe BOIpoca B 0OBeMe,
MPEIYyCMOTPEHHOM NPOrPaMMOM, IMPU 3TOM H3JIO0KHWI MaTepuall TPAMOTHBIM SI3BIKOM, TOYHO
UCIIONB3Ysl MAaTeMAaTHUYECKYH0 TEPMHUHOJIOTMI0O M CHUMBOJIMKY, B OIpPEACICHHONW JIOTMYECKOU
MOCIIE0BATEIHHOCTH;

— 4 faJu1a BBICTABJISIIOTCH CTYAEHTY, €CJIM TPHU JOCTATOYHO TOJTHOM U T'PaMOTHOM OCBEIIECHUHU
BOIIPOCa OH JIOMYCTHJ HEOOJBIINE HETOYHOCTH, HE HMCKAXKAIOIINE MATEMaTHUYECKOTO COJACPKaHUS
OTBETA,

— 3 0amna BBICTABJISIIOTCS CTYAEHTY IIpH HEMOJHOM pPACKpPBITUU COJEPXKAaHUS BOIpPOCa
(comeprkaHue BOIpOCca M3J0KEHO (PparMeHTapHO, HE BCETAa MOCIIeI0OBAaTEILHO), HO MIOKa3aHo 0011Iee
IMOHUMAaHHEC BOIIPOCa; JOMYIICHbI OH_II/I6KI/I IIpU UCIOJIb30BAHUN MaTeMaTHYEeCKOU TCPMHUHOJIOTUU;

— 2 0aqya moJiy4yaeT CTYAeHT, IPOJAEMOHCTPUPOBABLIMKM OOpPHIBOUYHbBIC 3HAHWUS M JIOMYCTHUBLIMMA
OH_II/I6KI/I B OIIpCACIICHUHN HOHATHHU U IIpU UCIIOJIb30BAHUU MaTeMaTHYEeCKOHU TCPMHUHOJIOTUH.
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