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ITACIIOPT
®OHJIA OLIEHOYHBIX CPECTB 10 YYEBHOM JUCLUATIIMHE
MATEMATHUKA

KonTponupyembie o
Ne pa3nelJ2 il Kon xoHTpOIupyeMon HaumenoBanue
n/m p KOMIIETEHIIMH (WJIM €€ YacTH) | OLIEHOYHOTrO CPeJICTBA
(TeMBbI) TUCTIUTIIINHBI
CobecenoBanue
1. | Jluneiinas anreGpa YK-1 KonrponsHas pabora
DK3aMeH
o CobecenoBanue
DneMeHTbl BEKTOPHOI
2. VK-1 KonrtponbHas padota
anreopsl
DK3aMeH
CobecenoBanue
AHanuTuyeckas
3. YK-1 KonTponbnas pabora
TCOMETPHUS
DK3aMeH
CobecenoBanue
4. | Teopus npenenos YK-1 KonrponsHas pabora
DK3aMeH
Huddepenunansaoe CobecenoBanue
5. | ucuucnenue GyHKIUI YK-1 KonTponbnas pabora
OJIHOW TIEPEMEHHOM DK3amMeH
npdepenuanbHoe
EC‘-I(BI%)JIEHI/IG byHKIUI Cobcce/ioHARNG
6. i YVK-1 KontponbHas padota
HECKOJIbKUX
DK3aMeH
TIEPEMEHHBIX
MHTerpaTbHOe CobecenoBanue
7. p YVK-1 KontponbHas padota
HCYHCIICHUE
DK3aMeH
CobecenoBanue
nddepeHmaTbHBIC
8. Hudpdepenn YK-1 KonrtponsHas pabora
ypaBHEHUs
DK3aMeH
CobecenoBanue
9. | Pamm YK-1 KonrposnbHas pabora
DK3aMeH
CobecenoBanue
10. | KparHble HHTErpasibl YK-1 KonrponsHas pabora
DK3aMeH
OcHoOBEBI TEOpUHN
BeDOSTHOCTEH 1 CobecenoBanue
11. p . YK-1 Kontponbnas padota
MaTeMaTHIeCKOH
DK3aMeH
CTaTHCTUKH




INEPEYEHDb OIEHOYHbBIX CPEACTB

HauMmenoBanue IIpencrasienue
Ne Kparkas xapakrepucTuka
OLIEHOYHOI0 OIIEHOYHOI0 CpeCcTBa
n/n OLIEHOYHOI0 CpeACTBA
cpeacTsa B GoHe
CpeactBO  KOHTpOJISL ~ YCBOGHHMSI  Y4eOHOTO
MaTepuana  TeMbl, pasfena HMIM  PA3IeNoB | Bonpocsl
Co0OecenoBanue
1 JMCIMIUIMHEL, OPraHM30BaHHOE Kak ydeOHoe | 1o Temam/paszeam
3aHITHE B BUJC COOECEIOBaHUs MPENOaBaTelis ¢ | AUCIUILTHHBI
00y4JarouuMucs
CpencTBo IpoBEepKU YMEHUN TPUMEHSTh
KouTponbHast TIOJTyICHHBIC 3HAHUSI UL PEIICHHS 32184 Kommexr
2 aGoTa KOHTPOJIBHBIX
p OTIpeIeIEHHOTO TUIIA TI0 TEME UITU 3aj[aHui 110 BapHaHTaM
pasneny y4eOHOM TUCIUILTAHEI.
N . . | Kommiekr
CpencTBo MpoBEpKU 3HAHUHM, YMEHH, BIaJICHHM,
3 |5 5 5 9K3aMEHaIMOHHBIX
NPUOOPETEHHBIX O0yYalIIUMCA B  TEYEHU
K3aMCH puoop yHatom € | 6uneron
cemecTpa.

NEPBbIIA CEMECTP
BOIPOCHI 1JIs1 COBECEJIOBAHUS (TEKYIIUIA KOHTPO.Ib)

Pa3nen: «JInneiinas aaredpa, 3JieMeHTbI BEKTOPHOI'0 AaHAJIN3a, AaHAJJMTHYECKAsl TeOMeTPHsD)

Onpenenurenu 2-ro U 3-T0 NMOPAIKOB. Anredpanyeckue JOMOJTHEHHUSI U MUHOPBI.

[Tonsitue 06 onpenenurene n-ro nmopsiika. OCHOBHBIE  CBOMCTBAa  OMpENEIHUTENCH; WX
IIPUMEHEHHUE K BBIYUCICHUIO OIIPEAEIUTENECH n-T0 MOPSAKA.

Cuctembl nuHelHbIX ypaBHeHUH. [TpaBuno Kpamepa. OgnopoaHas cucrema.

Marpunpl. [eiictBus Hax Matpunamu. OOpaTHas MmaTpuiia. MaTpuuHblii crnoco0 peuieHus
CUCTEM JIMHENHBIX YPaBHEHUH.

Pewrenne cucrem JMHENHHBIX ypaBHEHUN MeToaoM ['aycca. MccnenoBanue cucreM JIMHEWMHBIX
YPaBHEHUM.

JlekapToBBl IPSMOYTOJIBHBIE CHUCTEMBI KOOPAMHAT HA IUIOCKOCTHM W B IIPOCTPAHCTBE.
ITonspHas cucrema KOOpAUHAT.

Bexkropsl. JIuHeiHbIe onepanuu Haj BeKTopaMu. JIMHENHO He3aBHCHMBIE BEKTOpHI. basuc,
pasnoxxenue mo Oasucy. IIpoekuuu BekTopa Ha ocu KoopauHat. KoopamHaTsl BeKTOpa.
JlnvHa BEKTOpa U HAMPABISAIOMINE KOCUHYCHI. Y CIIOBUSI KOJJIMHEAPHOCTH BEKTOPOB.
CkansipHOE TIPOM3BEJIEHUE BEKTOPOB U €r0 CBOWCTBA. YTOJ MEKIY BEKTOpPaMH. Y CIOBUE
MEPIEHIUKYISIPHOCTH JBYX BEKTOPOB. MEXaHWYECKUH CMBICH CKAJSIPHOTO IPOU3BEICHHUS.
BexkTopHOEe M cMemlaHHOE MpOU3BEAECHUA BEKTOPOB. OCHOBHBIE CBOMCTBA M BBIYMCIIEHHE
yepe3 onpenenutend. KoMmmiaHapHOCTB TpEX BEKTOPOB. ['eomeTpuuecKue NpHIIOKEHUS
BEKTOPHOI'O U CMELIAHHOTO IIPOU3BEICHUN.

[TonsiTe 00 ypaBHEHUHU MOBEPXHOCTH B MPOCTPAHCTBE M ypaBHEHUH JIMHUU HA TIOCKOCTH.
IIpsiMasg Ha mIockoCcTH. PasinyHble BUIBI yPaBHEHUM IPSAMOM Ha IJIOCKOCTH. YTOJI MEXAY
IPSMBIMA. Y CIIOBHS MEPHEHAUKYISIPHOCTH M IApaJUIENBHOCTH NpsAMbIX. PaccrosHue or
TOYKH J10 IIPSIMOU.




10.  KanoHumyeckue ypaBHEHHS KpPUBBIX BTOPOTO IMOPSAKA: OKPYKHOCTH, SJUIUIICA, THIEPOOIIBI,

mapadoJIbI.

11. YpaBHEHHs IIIOCKOCTH M IHPSMOM B IIPOCTPAHCTBE. YTOJI MEXAY NPSAMBIMUA. YTOJI MEXAY
IIPSIMOM U TNIOCKOCTBIO. TouKa repeceueHus NpsMoN U INIOCKOCTH.

12. [ToBepxHocTu BTOporo nopsaka. Kanonnueckue (GpopMbl ypaBHEHHH MOBEPXHOCTEH BTOPOTO
HOpsAJKA.

Paznen: «Ilpenes u HenpepbLIBHOCTh PYHKIMID)

1. [Tpenen ¢pynkuuu B Touke. [Ipenen pynknm Ha 6eckonedHOCTH. OTHOCTOPOHHUE MPEAEIHI.
OrpaHn4eHHOCTb (DYHKIIHUU, UIMEIOLIHIA TIpeer.

2. beckoneuno OGospinas 1 OecKOHEYHO Manas (YHKIMHM U CBA3b MEXKAYy HUMH. Pasnoxenne
(GyHKINU, UMEIOLIEH TIPeesl, Ha TOCTOSHHYIO U OECKOHEYHYIO MAIIYIO.

. |0 o0 .
3. OcHoBHBIE TeOpeMbl O mpezenax. PackpbiThe HeolpeneleHHOCTeH [— u | — | llepBriit
o0

3aMeyaTeIbHBIN Tpe/ie.

4. Yucnossle nocnenoBarenbHocTd. [Ipenen mocnenoBarensHocTH. CylecTBOBaHUE Mpeaena
MOHOTOHHOH OrpaHUYeHHOI MmocienoBaTeabHOCTH. Yucio e. HarypansHbie norapudmsi.

5. CpaBHeHHE OECKOHEYHO MaJblX. DKBHUBAJIECHTHbIE OECKOHEUHO Maible. 3aMeHa OECKOHEYHO

MaJIbIX YKBUBAJICHTHBIMH [P BBIYMCIICHUU MIPEJICIIOB.

HenpeposiBHOCTS (hyHKITMU B TOUKEe. TOYKHU pa3pbiBa PYHKIIMH U UX KIIACCUPUKALIUS.

7. HenpepeiBHOCTS (GyHKIIMKM Ha oOTpe3ke. CBOICTBa HENPEpPHIBHBIX Ha OTpe3Ke (YHKIUI:
OTPaHUYEHHOCTh, CYIIECTBOBAHNE HAUOOIBIIETO U HAMMEHBIIETO 3HAYCHUH, CYIIECTBOBAHUE
MIPOMEKYTOUHBIX 3HAUCHHIA.

Kpurepun oueHku (8 pamxax mexywet ammecmayuu)

IS

Peznamenmom BPC kagedpwr «Bvicuwias u npuxiaouas mamemamuxay npedycmompero 10
bannos 3a mekywyro ammecmayuro. Kpumepuu oyenku pazpabomawsi, ucxoos u3 pazoeieHust
bannos: 5 6ann06 3a oceoeHue meopemudecKux 60NPOCO8 OUCYUNIUHDL, 5 DALI08 — 3a BbINOJIHEHUEe
OOMAWHUX 3A0AHULL.

KpnTeplm OILCHKH OTBETOB HA TCOPETUYECCKHUE BOIIPOCHI:

— 5 0a/ji0B BBICTABJSIETCSl CTYIEHTY, €CJIM OH H3JIOXKUJ COJIep’)KaHHuEe Bompoca B o0beme,
MPEIyCMOTPEHHOM MPOTPaMMOI, TpPU OSTOM H3JIOKHI MaTepHal TPaMOTHBIM S3BIKOM, TOYHO
UCIIONB3YSl MAaTEMAaTHYeCKYyl0 TEPMHHOJOTHIO U CHUMBOIMKY, B ONPEICICHHON JIOTUYECKOM
MOCIe0BATEIHHOCTH;

— 4 faJ1a BBICTABJISIIOTCS CTYAEHTY, €CJIM TIPH JIOCTATOYHO TOJHOM M T'PAMOTHOM OCBEIICHUU
BOIIPOCa OH JIOMYCTHJI HEOOJbINE HETOYHOCTH, HE MCKAKAIOIIUE MATEMATHYECKOTO COJCpPKAHHS
OTBETA,

— 3 0aJyia BBICTABJSIIOTCSI CTYJAEHTY TIpH HEIOJIHOM pPacKPBITHU COJICP)KAHUS BOIPOCA
(comeprkaHme BOMpOCca U3JI0KEHO (pparMeHTapHO, HE BCETa MOCIIeI0OBATEILHO), HO MIOKa3aHo o01ee
MOHUMAaHKUE BOMIPOCA; TOMYIIEHBI OMIMOKU MIPU UCIIOIB30BAaHUN MAaTEeMAaTUYECKON TePMUHOJIOTUH;

— 2 fajuia MoJIy4yaeT CTYAEHT, IMPOJEMOHCTPUPOBABIINI OOPHIBOUHBIC 3HAHUS W JIOMYCTHBIIHIA
OIITMOKY B OINPEAETICHUH MOHSATHI U MIPH UCIIOJIb30BAHUH MaTEMaTHIYeCKONH TePMUHOIIOT UYL,

— 1 6aJ1J1 moy4yaeT CTYIeHT, MPOJAEMOHCTPUPOBaBIIHil 3HaHne MeHee 10% MaTepuana, BEBIHECEHHOTO
Ha KOJUIOKBUYM.



KOMILIEKT 3AJAHUH JIJIsI KOHTPOJBHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)

INEPBASI ATTECTALUSA
BWJIET Nel
1. Haiitn npoussenenue marpun A*B, ecim: 4 _ 2 3 B= 5 2 _
-5 —4)’ 6 -7
3X, 45X, + 7%, =1,
2. PemuTh cucreMy JIMHEHHBIX ypaBHeHHH MeTo10M Kpamepa niu [Maycca: X, —3X, — 9%, =8

2% + 2%, — 3% =1.
3. Haiitn KoHel BeKTOpa g = {3;—1;2}, eciu ero Hauasno B Touke M(1;—1;2).
4.  YOpocTUTh BhIpaKEHHUE: (251 — 36)>< (é + 45).

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

BUJIET Ne2
o 1 3
1. Haiitu npousBenenue marpuil A*B, ecnu: (2 10 s_l3
\-4 3 5) '
2 1

2. Pemmth cucremy JIMHEHHBIX ypaBHeHHN MeTon0oM Kpamepa mim ["aycca:
2%, + 5X, +3X; =6,
X —3X, —9%; =8,
2% + 4%, —3%;=09.
Haiiti Hayano Bextopa b = {5,12;— 6}, €CJ1 €ro KOHel B TOUKe 4 (2,17;8).
. YIIPOCTUTE BBIPAKCHUE: (55 + 35)>< (25 - B)
5. Haittu momans tpeyronsuuka ABC, ecmu: A(7; 2; —6), B(2; 4; —3), C(5; 2; —4).

BUJIET Ne3
Haiitu npowusBenenue matpun A*B, ecinu:

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

2. PemmTh cucTeMy JIMHEHHBIX ypaBHeHUH MeTooM Kpamepa wimm ["aycca:
{xl + X, + X, =6,

=

X, + X, — X3 =10,
3% + X, +3%;=12.
3. HaiiTn Ha4yano BeKTOpa b = {5;10; - 2}, €CJIU €T0 KOHEL B TOUKE A (2;7;8).

Yrpocrture BeIpaKeHHE: (5 + 6)2 + (5 - 6)2.
5. Haiitu yron npu Bepimne B tpeyronsauka ABC, ecnu: A(5; -3; 4), B(7; 0; 7), C(6; -3; —1)

BUWJIET Ne4
1. Haiitu npowusBenenue matpuny A*B, eciu:

=3 s 3)

2. Pemmth cucteMy MMHEHHBIX ypaBHEeHHH MeTogoM Kpamepa miu [aycca:
X, + 2%, +3X3 =5,
X, +3X, +4X; =6;

3. Haiitn koHen BekTOpa & = {1;—1;3}, eciu ero Hauaino B Touke M(3;1;2).



4. VIpocTUTe BHIPAKEHHUE: (25+36)>< (5+ 25)
5. Haiitu 006éM nupamuasl ABCD, ecu:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BHJIET Ne$S
1. Haiitu npousBeaenue matpun A*B, eciu:
1 5 2 2 1 0
A= 2 0 3|,B=|] 3 -1 -2
-3 11 4 5 -3
2. PemuTh cucTteMy JIMHEHHBIX ypaBHeHH MeTonoM Kpamepa unu Iaycca:
2% — X, + X3 =4,
3X + 2%, + 2%, =1,
X, — 2%, + X5 = 2.

Haiitu KoHel BeKTOpa g = {5;—1;— 2}, €CIIM ero Hayaio B Touke M (1;-1;3).
4. VYnOpocTuTte BhIpaKEHUE: (Zi - 3]) j+ (3i + E)- k
5. Haiitu momans tpeyronbuuka ABC, ecnu: A(8; 6; —3), B(2; 2; -1), C(8; 7; -3).

BUJIET Ne6
1. Haiitu npowusBenenue matpuiy A*B, ecim:
2 1
1 11
A=|3 -3|,B= .
2 4 3
5 2

2. PemuTh cucTeMy JIMHEHHBIX ypaBHeHUI MeTogoM Kpamepa mnu [aycca:
3%, + 4%, —3X; =4,

2% — X, + X3 =2,

X + X, —2X%; =0.

Haiiti Hayasno BeKTopa b = {1;2;- 6}, €CJIM €T0 KOHEI[ B TOYKE A (2;11;6)-

> ow

. Ynpocrute Bepaxenne: (a+b)xb+(3a—c)xc.
5. Haiitu 006éM mupamuast ABCD, eciu: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).

BUJIET Ne7
1. Haiitu npousBenenue marpui A*B, ecnu:
1 -3
-5 1
A=|2 2 |,B= .
0 4
3 1

2. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUH MeTogoM Kpamepa mmu ["aycca:
X, + 2%, + X, =8,
2% — X, + X3 =3,
2% +3X, — X3 =5.
3. Haiitn koHen BekTOpa G = {4;1;— 2}, €CIH ero Havayo B Touke M (L, -1 -2).
4. YupocTHTe BhIpaKEHHE: (25 + B)X (5 — 25)
5. Haiitu miomans tpeyronsuuka ABC, ecnu: A(6; 9; —13), B(9; 10; -11), C(3; 5; -7)



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

3 8 6 3 -1 3
A= , B= :
-1 0 1 2 45
2. Pemmth cucTemy JIMHEWHBIX ypaBHEeHUH MetoaoM Kpamepa wmm [Maycca:
2% —4X, +3%; =1,
X, — 2%, + 4% =3,
33X — X, + 5%, =2.
3. Haiiti Haua0 BEKTOpA b = {5;3,~ 6}, €CIIU €0 KOHEL B TOUKE A (2;4;8).

4. YnpocTuTe BhIpaXKEHUE: (56_1 — E)X (36 + &_1)
5. Haiitu momans Tpeyronbauka ABC, eciu: A(4; 3; -2), B(5; 5; -6), C(7; 2; -6)

BUWJIET Ne9
1. Haiitu npowusBenenue matpuiy A*B, eciu:
-2 11 2 3
A= 0 2 0|,B=|4 -1|
3 -1 2 0 5

2. Pemmth cucteMy NMHEHHBIX ypaBHeHHI MeTonoM Kpamepa wim ["aycca:
2% + X, +3%; =3,
&+&+@—
2% —3X, + Xy =
3. HaiiTu KoHel| BEKTOpa & = {-5;1;2}, €CIIH €ro Ha4auo B Touke M(-1-1;2).
4. VYmpocTture BbIpaKEHHE: 2I(j X k)+3]( i % k)+ Sk( i x J)
5. Haiitu miomans tpeyronsuuka ABC, ecnu:A(3; 3; 3), B(6; 3; —-3), C(5; -3; 0).

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

2. Pemmth cucTeMy JIMHEWHBIX ypaBHEeHUH MeToqoM Kpamepa nmm ["aycca:

3%, —4x, +3%; =1,

X, — 3%, +2X%; =0,
2%, +6X, +2X;=3.
Halitu nagano BEKTOpa b ={2;12;-1}, €CIIM €TO KOHEII B TOUKE A (2;4;8).

. YIpocTuTe BBIpaKECHHE: (25 + B)X (6_1 - 55)

5. Haiiti 006éM mupamuasl ABCD,ecu: A(8; 4; -5), B(8; 7; —3), C(8; 6; -3), D(3; 3; 1).
BUWJIET Nell

1. Haiitu npousBenenue matpuil A*B, eciu:

o5 el )

2. Pemmth cucTeMy JIMHEWHBIX ypaBHEeHUH MeTooM Kpamepa nmm ["aycca:
3X 4+ 9%, + 7% =1,
X —3X, —9%; =8,
2% + 2%, — 3% =1.

3. Haiitu xoHel BeKTOpa g = {3;—12}, eciu ero Hauano B Touke M(1;—1,2).



4., YTpOCTHTH BBIpAKEHHE: (2& - 36)>< (a + 45).

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

BUJIET Ne 12
1. Haiitu npousBeaenue matpun A*B, eciu:
1 3
2 -10
A= ,B={3 -2|.
-4 3 5
2 1

2. PemuTh cucTteMy JIMHEWHBIX ypaBHEeHU MeTo0M Kpamepa ninu [Maycca:
2%, +5X, +3X; =6,
X —3X, —9%; =8,
2% + 4%, —3%;=09.
Haiiti Hayano Bextopa b = {5,12;— 6}, €CJ1 €ro KOHel| B TOUKe 4 (2,17;8).
. YIIPOCTUTE BBIPAKCHUE: (55 + 36)>< (25 - B)
5. Haiitu momans tpeyronsuuka ABC, eciu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —-4).

BUJIET Ne13

1. Haiitu npousBeaeHue matpun A*B, eciu:

3 -2 0 -5
A=|1 6 -1|,B| 3|
2 4 2 7
2. PemmnTh cucTeMy JIMHEHHBIX ypaBHeHUH MeTogoM Kpamepa wim ["aycca:
X, + X, + X3 =6,
X, + X, — X5 =10,
3% + X, + 3%, =12.

3. HaiiTu Hayano BeKTOpa b = {5;10; - 2}, ECIIU €TO KOHEL B TOUKE A (2;7;8).

Yrpocrture BeIpaKeHHE: (5 + 6)2 + (5 - 6)2.
5. Haiitu yroxa npu Bepiiune B Tpeyronsuuka ABC, ecnu: A(5; -3; 4), B(7; 0; 7), C(6; —3; -1)
BUWJIET Ne 14
1. Haiitu npousBenenue matpun A*B, eciu:

=3 s 3)

2. PemmTh cucTemy JIMHEHHBIX ypaBHeHUH MeTooM Kpamepa wm ["aycca:

2% — Xy — X3 =1,
X, +3X, +4X; =6;

3. Haiitu xoHew BekTOpa g = {1;—1;3}, eciu ero Hadano B Touke M(3;1;2).
. YIpocTuTe BHIpaXKEHHE: (25 + 36)>< (5 + 25)
5. Haitti 006éM mupamuaet ABCD, ecm:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BUJIET Nels
1. Haiitu mpousBeaenue matpui A*B, ecru:
1 5 2 2 1 0
A= 2 0 3|,B=|] 3 -1 -2
-3 11 4 5 -3

2. Pemmth cucremy nuHEHHBIX ypaBHeHUN MeTonoM Kpamepa unmn [aycca:



w

2X — X, + X3 =4,
3X + 2%, + 2%, =1,
X, — 2%, + X5 = 2.
HaiiTi KoHeIl BeKTOpa g = {5,—1;— 2}, €citu ero Hauasno B Touke M(L-13).

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

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

BUJIET Nelé6
Haiitu npowusBenenue matpuny A*B, eciu:
2 1
1 11
A=|3 -3 |,B= -
2 4 3
5 2

Pemmmte cucremy nuHeiHbIX ypaBHeHU MeTotoM Kpamepa unu [Maycca:
3%, + 4%, —3X; =4,
2% — X, + X3 =2,
X + X, —2X%; =0.

Haiiti Hauan0 BEKTOpa b = {1;2;- 6}, €CIIM €r0 KOHEI B TOUKE A (2,11;6).

. Yupoctute Bhipaxenne: (a-+b)xb+(@a—c)xc.

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

BUWJIET Ne 17
Haiitu npowusBenenue matpuny A*B, eciu:
1 -3
-5 1
A=(2 2 |,B= :
0 4
3 1

Pemmts cucreMy nuHeHbIX ypaBHeHHH MeTonoM Kpamepa i ["aycca:
X, 42X, + X5 =8,
2% — Xp + %X =3,
2% +3X, — X3 =5.

3. Haiitn koHen BekTOpa G = {4;1;— 2}, €CIM €ro HaJajo B Touke M (L, -1 -2).

4. YmpocTuTte BbIpakeHHeE: (25 + B)X (5 — 25)

Haiitu miomans Tpeyronsuuka ABC, ecmu: A(6; 9; —13), B(9; 10; -11), C(3; 5; —7)
BUJIET Ne 18
Haiitu mpomsBenenue marpuir A*B, ecnu:

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

Pemmts cucreMy nuHeHbIX ypaBHeHHH MeTogoM Kpamepa nnm [Maycca:
2% —4X, +3%; =1,
X, — 2%, + 4% =3,
33X — X, + 5%, =2.

HaiiTi Havaso BeKTOpa b = {5;3;— 6}, €CIIA €r0 KOHEI B TOUKE A (2;4;8).

4. YmpocTurte BeIpakeHHeE: (55 — E)X (36 + &_1)

Haiitu mtomazns tpeyronsuuka ABC, eciu: A(4; 3;-2), B(5; 5; -6), C(7; 2; -6)
BUJIET Ne 19
Haiitu mpomsBenenue marpuir A*B, ecnu:



o

-2 11 2 3
A= 0 2 O0|,B=|4 -1|
3 -1 2 0 5
Pemmmts cucremy nuHeHbIX ypaBHeHU MeTotoM Kpamepa unu ['aycca:
2% + X, + 3% =3,
X+ X, + X3 =4,
2% — 3%, + X3 =1.
HaiiTi KoHeI BEKTOpa g = {~5;1;2}, €CIIH €ro Hauano B Touke M(-1-12).
Vnpoctute Beipasenue: 2i(jxk )+ 3j(ixk )+ 3k(ix )
Haiitu mtomans tpeyronsuuka ABC, eciu:A(3; 3; 3), B(6; 3; —-3), C(5; -3; 0).

BUAJIET Ne20
Haiitu npomsBenenue marpuir A*B, ecnu:
5 4 -2 -3
A=|1 =2 0[,B=| 4|
3 -5 7 5

Pemnth cucremy nuHeiHbIX ypaBHeHH MeToioM Kpamepa wiu ["aycca:
3%, —4x, +3%; =1,
X, —3X%, +2X%; =0,
2%, +6X, +2X; =3.
Haiitu nagano BEKTOpa b ={2;12;-1}, €CIIM €TI0 KOHEIL B TOUKE A (2;4;8).
YpocTure BeIpaKeHUE: (25 + 5)>< (5 - 55)
Haiitu 065ém mupamuer ABCD,eciu: A(8; 4; -5), B(8; 7; -3), C(8; 6; —3), D(3; 3; 1).

BTOPASA ATTECTALUA

BUJIET 1
Hanbl Touku 4, B u C. Haiitu: a) oOiiee ypaBHeHue NpsIMOit AB; 6) ypaBHEHHE MPSIMOH,

npoxojsiei yepes Touky C napamiensHo NpsMoit AB; 6) ypaBHEHHE NPSMOM, IPOXOIAILEH yepes
TouKy C NeprneHAuKYISIpHO IpsiMoit 4B

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

IIpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:

5x* +9y? —30x +18y +9=0.

CocraBuTh ypaBHEHHE IIJIOCKOCTH, MPOXOIALIEN Yepe3 TP 3aJaHHBIE TOUKH

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

Haiitu npenensi:

. tg5x —8\" Jx —1 —
a) | X +3x+2 . ) lim 3°+4X° +x+ g)|im 9 :2) lim[ X 8 ce) limYX—-1-1
2 2X2 +5x+2 e BX* 4+ 9X% =7 x=0 X x—>o\ X —9 x=>2 X —2

BUWJIET 2
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CocTaBuTh ypaBHEHUE MPAMOM, MPOXOASAIIEH YEPE3 TOUKY EPECCUCHUS TPSMBbIX:
x+2y+3=0, 2x+3y+4=0 unapatensaoi npsamoir 5x+8y =0.

Haiitn KoOpAMHATBI IEHTPa U paguyC OKPY>KHOCTH U IIOCTPOUTH €€:
x*+y*+6y-7=0
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOAAILEHN Yepe3 TPU 3aJaHHbIE TOYKU

M, (4;5-1), M,(0,-2; 1), M, (-3, L 0).

y 2 _ 2 — g _
Haiitn npezenst: a) |im %4)““3;6)"m 2’; +4X+3 ) Iim@; r) lim 34X n)
X—3 X -9 X—00 3X + 9X —12 x—=>7 7—X x—0 tg 2X

) [x+8jx
lim .
x=>e\ X+ 7
BWJIET 3

1. lansl Touku 4, B u C. Haiitu: a) ob1iee ypaBHeHue npsimMoi A5,

0) ypaBHEHHUE NMPSAMOH, MPoxo el yepe3 Touky C nmapajuieiabHo npsmon AB

A(8; -10), B(4; —4), C(0; 7).

2. IlpuBecTy K KAHOHUYECKOMY BUIY YPaBHEHUE KPUBOH U TIOCTPOUTH €€:
16x> —9y® —64x —18y +199 = 0.

CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH Uepe3 TpU 3aJJaHHbIE TOUKU

M, (3;-L2), M, (4,-1-1), M;(2,0;2).

Haifru npenenst: a)|im_X2;2X—8; 6) lim 4)é2+5X—3 .
x>4  x°—16 x—» 3X” 49X —12

=1\ . x+1-2
ae)llmx—g'

X+ 3

B) 1im 36X r) lim

x—>0  3X X—>00

—3

BUWJIET 4
CocTaBUTh ypaBHEHHE MPSIMON, TPOXOAIIECH Yepe3 JaHHYIO TOUKY, IePIEeHIUKYISIPHO JaHHOU

npsamoit: N(-2,—3), 2x—y +3=0.
Haiitn koOopAMHATBI IEHTPa U pauyC OKPYKHOCTH M IIOCTPOUTH €€:
x*+y° —8x+6y=0.
CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 TpU 3aJJaHHbIE TOUKU
M,(=2;0; -1), M, (L - 2; 3), M;(4-1, 2;)
X

y . X?=3x+2
Haiitu mpenenst: a) ||m =———— .
X —_

X—32 2X2 —X—6’

sin4x  Jx+7-3
;) lim———.
tg2x -2 X*—4

6 lim

B
3 +9x2 +37 T xom

4x° +4x° —x "m( X+1j

r)lim

x—0
BUJIET 5

Hanbl toukn 4, B u C. Haiitu: a) oOmee ypaBHeHue npsimoidl AB; 6) ypaBHEHHE NPAMOIA,

npoxozsieit uepes Touky C nmapajiensHo NpsMoil AB; 6) ypaBHEHHE PSAMOM, TPOXOASIIEH uepes

touky C neprneHmukyisipro npsmoit AB.  A(5; 10), B(3; 9), C(-11; 4).

IIpuBecTH K KAHOHWYECKOMY BUJYy YPAaBHEHUE KPUBOW U IIOCTPOUTH €€:

x> -4y —6x+29=0

CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJJaHHbIE TOUKU

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

11



2X
2x -1
4, HaHTHHpeI[eHBIa)IlmM 0) i M‘ )|Im( ) ;

X—>2 X —-x-2 X—0 3X3 + 9x X—x© 2X + 3
10x V15—x -3
r) lim e) lim ——
x-0§in5x "’ HG X°—36
BUJIET 6

1. Jlauer Touku 4, B u C. Haiitu: a) oOmiee ypaBHeHHE TpsMOi AB; 6) ypaBHEHUE NPSIMOH,
npoxozsieil uepes Touky C napajuieabHo IpsMOil AB; 6) ypaBHEHHE IPSAMOM, TPOXOASIIEH uepes3
TouKy C NeprneHAuKYIISIpHO IpsIMOil AB.

A(-2;-7),B(3; 0), C (2; 2).
2. IlpuBecTu K KAHOHMYECKOMY BHJly YpaBHEHHE KPUBOW U MOCTPOUTH €&:

16x* —9y? —64x —54y —161=0
3. CocTaBHUTh ypaBHEHHUE IIOCKOCTH, TIPOXOISAIICH Yepe3 TPH 3aJaHHbIC TOUKH
M, (5,3 0), M,(0; 4, -3), M, (L 4; -1).

3x+2 . AP +4Axd —x . Xx+1Y)
4. Haiitu npexeis: a)"mieﬁ)'!i‘ 3x3+9x2+3’B)!<m(Ej’
. Sin4x . AIX+7-3
r)lim ;) lim———
x—0 tg2x X—2 X —4

BUWJIET 7
1. CocraButh 06mee YpaBHCHHC HpHMOﬁ, npoxom{-meﬁ 4gCepe3 ABC TOUKU U TPUBECTHU €TI0 K BUAY C

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

2. TlpuBecTn K KAHOHUYECKOMY BHJly YPABHEHHE DJUTUIICA U TIOCTPOUTH ETO:
4x* +9y* +32x-54y+109 =0.

3. CocraBuTh ypaBHEHHE IIOCKOCTH, POXOIALIEH YePe3 TPHU 3a1aHHBIE TOUKH

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

3x+2\"
x> +7x-8 o) 5x‘ +4x°+3 | o lim ;
S O lim a2 B 31

4. Haiitu npenensl: a) : :
I!Erll x* —2x+1 XILD 3x* +8x* —12x

Sin6x [9_x_2

nlim lim¥X>—2"<
x—0 thX e) X—5 X —-25

BUWJIET 8
1. CocraBuTh ypaBHEHHUE NPSAMOI1, MPOXOIALICH Uepe3 TOUKY MepeceyeHus MPSIMbIX:

x+2y+3=0, 2x+ 3y +4=0 u napauienabHon npsamon 3x-5y=0.
[puBeCTH K KAHOHMYECKOMY BUJLY YPABHEHHE TUIIEPOOIIBI U IOCTPOUTS €€: x> — y* —4y =0.

CocraBuTh ypaBHEHHUE IIJIOCKOCTH, MPOXOIANIEN Yepe3 TP 3aJaHHBIE TOUKH
M,(=2;0; -1), M, (L - 2; 3), M;(4,-1 2;).

5x* +7x% +5 : V3X+ -4

4. Haiitu mipesiensr: a) [im X°+2x-3. 0 limae—— "B lim ,
IHax +5x+6 IerQ x® +8x* —2x o5 X2-16

12



2x

’ j 0 lim X

x—2 e x—>05in5x'
BUJIET 9

Hanbl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHE NPsAMOi AB; 0) ypaBHEHUE MPSMOIA,
MPOXOIAIIEH uepe3 TouKy C MmapajijiesIbHO NPSMOi AB; ) ypaBHEHHE TIPSIMOMA, TPOXOIAIICH Yepes

r)Iim(lqt

X—>0

TouKy C NeprneHAuKYIISIpHO IpsIMOil AB.
A(1;-1), B(3; -2), C(9; 7).
IIpuBecTH K KAHOHMYECKOMY BHJly YPaBHEHHE KPUBOW U TOCTPOUTH €€:
2
4x" +36y2 +72y—16x-92=0
CocTaBuTh ypaBHEHHE IJIOCKOCTH, IPOXOJAILEH Yyepe3 TpU 3aJaHHbIe TOUKU

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

5 . 2X2—9x+10, 4 s 8X —9x° +x°
Haititu npenenst: a IS bl ¢ _—
P )|LIT2] x° -8 )IXLOO 3x* +9x

X
lim x3-1 lim X+7 " Iirnsin7x
B)xal /X+3_2’F)X—>oo X ’e) x—>0 By

BUJIET 10
CocraButhb 00111€€ YpaBHEHUE MPSMOM, IPOXOIAIIEH Yepe3 IBE TOUKU, IPUBECTHU €TI0 K BUILY

ypaBHeHHs B oTpe3kax: 4(3;—3) u B(-2;4).
[IpUBECTH K KAHOHUYECKOMY BUJy YPABHEHHUE KPUBOii U TIOCTPOUTH €&:
5x* +9y? —30x +18y +9=0.
COCTaBUTh ypaBHEHHE TLIOCKOCTH, TIPOXO/ISAIIEH Yepe3 TPH 3aJaHHbIE TOUKH
M,(3-12), M, (4,-1-1), M,(2;0;2).
x> —x—-30 . 8x°+4x*-3

Boeruncnuts npegenst: a) |jm ———— ; 0 ;
penenst: ) IM =5~ 720=: O liM 5 56 1,
11X _ 7 3x+4-4

B)“m - ;o)lim1——1 ;e) |Im2—.
x=0SINBX x> x>4  x°—-16
BUJIET 11

Hanbl Touku A, B u C. Haiitu: a) oOuiee ypaBHeHue npsiMoii AB; 6) ypaBHEHUE NPSMOH,
npoxoasieil yepes Touky C napaiesibHoO MpsMOi AB; ¢) ypaBHEHHUE NMPSIMOM, MPOXOAIIEH yepes
TouKy C NeprneHAuKYISIpHO IpsiMoit 4B

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

[IpuBecTH K KAHOHUYECKOMY BUJY YPaBHEHUE KPUBOW U IIOCTPOUTH €€:

5x% +9y? —30x +18y +9=0.

CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJJaHHbIE TOUKU

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

X +3X+2 . X +4AC +x

M-z .5 e
Haiimn npeniensi: a) x>-2 2X +5x+2; 6) lem 5x* +9x* -7

13



tg5x
lim—— _a\* _1_
60 TX )Iim(x—gj o) "mx—ll.
X—>00 X_

BUJIET 12
CocTaBUTh YpaBHEHHE MIPSIMON, IPOXOAIIEH Yepe3 TOUKY IEPECEUEHUSI TPSMBIX:

x+2y+3=0, 2x+ 3y +4=0 u napamiensHoi npsimoir 5x +8y =0.
Haiitu koopAnHATBI HEHTPa U pauyC OKPY>KHOCTH U ITOCTPOUTH €€:

x? 4+ y? +6y—7=0.
CocTraBUTh ypaBHEHHUE IIJIOCKOCTH, MPOXOALIEH Yepe3 TP 3aJaHHbBIE TOUKH

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

2 ) \/11 -2
Haiftu npenenst: a) | 4x+3 2X°+4x+3 5) lim
lim-———9liM 57— —5
X3 B 1ox—12" o7 T—x

. Sin4x . [ x+8
r) lim ;olimf —— | .

x>0 tg2X o\ X+ 7
BWJIET 13

Hanbl Touku A, B u C. Haiitu: a) obiee ypaBHeHHE IPIMOii 4B,

0) ypaBHEHHUE MPSAMOH, MPoxo el uepe3 Touky C nmapajuieiabHo npsMon AB
A(8; -10), B(4; -4), C(0; 7).
[IpuBecTr K KAHOHUYECKOMY BUIY YpaBHEHUE KPUBOH U MOCTPOUTH €€:

16x> —9y? —64x —18y +199 = 0.

3. CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJJaHHbIE TOUKU
M,(3-12), M, (4;—1;—1) M, (2;0;2).
X2 —2x— 4x* +5x—3

4. Haitru npezensr: a) lim =— ; 6)lim
X—4

X —16 X—>oo3X +9X — 12

sinbx . (x-1) .. Wx+1-2
) lim ;n)limf ——= | ;e) im—————.
X+3 3

x-0  3X X—>0

BUWJIET 14
CocTaBUTh ypaBHEHHE MPSIMON, TPOXOAIIEH Yepe3 JaHHYIO TOUKY, IePIEeHIUKYISIPHO JaHHON

npsivoit: N(-2-3), 2x— y+3=0.
HaiiTn koopAMHATEI LIEHTPA U PAINyC OKPYKHOCTH U TIOCTPOUTH €€:
x?+y*-8x+6y=0.
CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJJaHHbIE TOUKU
M,(-2;0; -1), M, (L - 2; 3), M,(4;,-1, 2;)
Haiitn npenenst:
. X2 =3x+2 4%° +4x° —x . _
a)l)!LTZ] 2x* —x—6. 6)')(_[1:] 3x° +9x* +3 B)||m( +;j ;r)|imsm4x ;
X —

X—>00 x—0 tg2x
Iim\/x+7—3
H) X—2 X2 — 4

BWJIET 15
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Hanbl Toukn A, B u C. Haiitu: a) oOmee ypaBHeHHE NpsSMONl AB; 0) ypaBHEHHE TPSMOM,
npoxozsueil uepes Touky C napajuiesbHO IpsMOil AB; 6) ypaBHEHHE IPAMOM, TPOXOASILIEH uepes3
TouKy C NneprneHAuKYIISIpHO IpsiMOil AB.
A(5; 10), B(3; 9), C(-11, 4).

IIpuBecTH K KAHOHMYECKOMY BHJly YpaBHEHHE KPUBOW U TOCTPOUTH €€:

—4y-6x+29=0
CocTaBuTh ypaBHEHHE IJIOCKOCTH, POXOJAILEH uepe3 TpU 3aJaHHble TOUKU
M, (-4;2;1), M,(-L 0; -3), M,(2; 1, - 2).

2x—-1)"
Haiitu npenenst: a)hmM 0) i mw‘ B)|Im( ) ;

ror X—x-—2 e 3X 49X x>0\ 2X 4+ 3
. 10x V15—x -3
)|Im e) lim ——
x-0 §in5x "’ HG X°—36
BUJIET 16

Hanbl Toukn 4, B u C. Haiitu: a) oOmee ypaBHeHue npsiMmoil AB; 6) ypaBHEHHE TNPSIMOA,
npoxozsieit uepes Touky C napajuiesbHO IpsMOil AB; 6) ypaBHEHHE PSAMOM, TPOXOASIIEH uepes
TouKy C NepHeHIuKyIspHO NpIMOi AB.
A(-2;-T7), B(3;0), C (2; 2).

[IpuBecTn K KAHOHUYECKOMY BUJY YPAaBHEHUE KPUBOW U IIOCTPOUTH €€:

16x? —9y? —64x —54y —161=0
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOAAIIEN Uepe3 TPU 3aJaHHbIE TOUKU
M, (5;1; 0), M, (0; 4; —-3), M, (L, 4; -1).

Haiitu npenenst: a)|I 27
xo2 2X°—x—6 o 3X° +9x2 +3 X0

4x . AX+T7-3
4

—-3x+2. 6)' 4x° + 4x3 —x )|Im(x+1j :
x—7

. Sin
r lim s lim ——
x—0 thX x—>2 X —

BUWJIET 17
CoctaBuTh 00111€€ ypaBHEHUE NMPSAMOIL, MPOXOIA-1IeH Yyepe3 1B TOUKU U IPUBECTU €ro K BUIY C

yrioBeiM ko3 durmenTom: 4(-2,—3) 1 B(-5,4)

T[IpUBECTH K KAHOHUYIECKOMY BUIly YPABHEHHE DIUIUIICA U TOCTPOUTH €T0:
4x* +9y* +32x—54y+109 =0.

COCTaBUTh YpaBHEHHE TLIOCKOCTH, TIPOXO/IAIIEH Yepe3 TPH 3aJaHHbIE TOUKH

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

Haiitu npenenst: a)|| A
o1 X2 —2x+1

S|n6x fog_y _
o tg 2x x5 x*—25

3x+2j2x_

x2+7x—8_ . 5x*+4x3+3 lim
0] B 3x-1

M S e —12y X—®

BUJIET 18
CocTaBUTh ypaBHEHHE MIPSIMON, IPOXOAIIEH YepE3 TOUKY IEPECEUEHUS] TPSAMBIX:

x+2y+3=0, 2x+ 3y +4=0 u napauenbHo npsmon 3x-5y =0.

15



IIpuBecTH K KAHOHUYECKOMY BUI aBHEHUE TUTIEPOOIIBI M TTIOCTPOUTH e8: x° — y> —4y =0.
y y

CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEHN Uepe3 TpU 3aJJaHHbIE TOUKU
M, (-=2;0; -1), M, (L - 2; 3), M;(4,-1, 2;).

5X‘ + 7 +5. . [im V3X+ —4

4. Haiiti penensl: a) w m—>s— - B ,
IXngx +5x+6 le—>oo x® +8x* —2x X5 —16
2x
3
o x=2) M Cosinbx
BUJIET 19

1. Jlanwl Touku 4, B u C. Halitu: a) obmiee ypaBHeHHe IpSIMO AB; 6) ypaBHEHHE TTPSIMOM,
npoxosineit yepes Touky C mapasensHo npsamoi AB. .A(1; -1), B(3; -2), C(9; 7).
2. TlpuBecTH K KAHOHUYECKOMY BHY YPaBHEHHE KPHBOW U MOCTPOUTH €E:
2
4" +36y% +72y—16x—-92=0
3. CocTaBHUTh ypaBHEHHUE IIOCKOCTH, TIPOXOISAIICH Yepe3 TPH 3aJaHHBIC TOUKH

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

7 5 2
4. Haiitu npenensr: a)"mw o lim 8" —9x” +x” |

X—2 X® -8 X—>00 3X4+9X
X
lim x3— lim X+7 " Iimsin7x
)x—>1 /X+3—2 )x—>oo X ) x->0 By
BUWJIET 20

1. CocraButh 00111€€ YpaBHEHUE TIPSIMOM, MPOXOIAIIECH Yepes IBE TOUKH, TPUBECTH €T0 K BUIY
ypaBHeHUs B oTpeskax: A(3;—3) u B(-2;4).
2. TlpuBecTH K KAHOHUYECKOMY BHLy YpaBHEHHE KPHBOW M MMOCTPOUTH €€:
5x% +9y? —30x +18y +9=0.
3. CocTaBUTh ypaBHEHHE IIOCKOCTHU, IPOXO/IAIIEH Yepes TPH 3a/laHHbIe TOUKH
M 1(3'—1'2) M, (4;-1,-1), M;(2;0;2) -

4. BplUUCIUTH TIpenenbl: a) l -x—30; 0) lim M;
x'ﬂ! +125 oo OX* +8x% —12x
3x
: 7 J3x+4-4
ylim olim1-— | o) lim=—"——.
x—0 S|n6 X»4 X _16

KpuTtepuu onieHKH NHCbMEHHOI KOHTPOJIbHOI PadoThI (6 pamkax pybedcHol ammecmayuu)

Peznamenmom BPC kagedpwr «Bvicuwias u npuxiaouas mamemamuxa» npeoycmompero 25
bannos 3a evinoaHeHue pyoOEeN’CHOU KOHmMpOavHOU pabomul. Kascooe 3adanue, 6xoosujee 6
KOHMPOIbHYIO, OYEHUBAEMCS Npenooagamenem OnpedeieHHbIM Koauuecmeom 0annos. Mmoeosviil
Oan1 3a KOHMPONLHYIO pabOMY NONYUAEMC CYMMUPOBAHUEM DALI08 3a 8Ce 3A0AHUSL.

Kpurepuii onieHKkH 0HOrO 3a/1aHNS:

— oOyuvarouiiicss mNpaBUIBLHO pEIIWI 3ajady; OpU O3TOM JIOTHYHO, IIOCJIEOBATEIbHO U
apryMEHTHPOBAHHO M3JI0XKHII PEIIEHUE 33a4l — MaKCUMaJIbHOE KOJMYECTBO 0aslioB;
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— oOyyarommiicss B OCHOBHOM TIPaBWJIBHO PEHIMJ 3ajady, JOMYCTUB NPH ITOM HE3HAUYNTEIILHBIC
HETOYHOCTHU U morpemrHocTd — 80% OT MaKCUMAJIbHOTO KOJIMYEeCTBa OaJLIOB;

— oOydJaronuiicss He MOJIHOCThIO pelni 3a1auy, Ho He MeHee 50%, JOoMmyCTUB Mpu 3TOM He OoJee
OJTHOM rpy6oit ommoku — 60% OT MaKCHMAaTBLHOTO KOJMYECTBA OAIJIOB;

— oOy4aroluiics MpUBeNl HEMOJHOE pelleHue 3aaaud (cteneHb NoJHOTHl — oT 30% mo 50%),
JOIYCTUB TIPU 3TOM 3HAYHTENbHBIC Heo4eThl — 40% 0T MaKCMMaIbHOTO KOJUYECTBA OAJIOB;

— oOyyvaromuiicst mpusen He Oonee 30% penieHus 3aa4u, JOMYCTUB TIPU 3TOM TPYObIe OIMIMOKU U
HemoueTsl — 20% OT MaKCHMaIbHOTO KOJMYECTBA OAIlIOB;

— 00y4aroIMiics He MPUCTYIWI K perieHu o 3aaayn — 0 0aioB.

IK3AMEHAIIMOHHBIE BUWJIETBI

['PO3BHEHCKUII TOCYJAPCTBEHHbBIN HE®TIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILIMIKOBA

BUJIET Ne 1
JlucuunivHa: mamemamuxa
Wncturyr HE®TH U I'A3A4 crnenuanbHocTs HI'JL cemectp I

1. Bextopsl. JIunelinbie onepanuu HaJl BeKTopaMmu. CKalIpHOE MPOU3BEIEHUE BEKTOPOB.

2. Nansl Touku A(2,-7,-1),B(-1,1,3),C(-2,3,1). Ilpumenss BekTopHyto anredpy Haiitu yron ABC.
3. Hano ypaBueHue npsiMmort 2X+ 3y +4 =0. CocTaBuTh ypaBHEHHE MPSIMON, TPOXOASILIEH Yepe3
Touky M (2;1), mapannenbHO JAHHON MPSAMOI.

3
i — . arctg2x
4.Haiitn npeznenst lim— X 2125 ; IIma_&.
x256 x° —2x° —=15x x>0 sin3X

I'PO3HEHCKUI TOCYJIAPCTBEHHbIM HE®TAHON TEXHUYECKWUI YHUBEPCUTET
NMEHU AKAJIEMUKA M. I. MWJUIMOHIITMKOBA

BUJIET Ne 2
JucnumivHa: mamemamuka
Wncturyr HE@TH H I'A3A4 cneruansHocts HIJL cemectp |

1.BextopHOE Npon3BeIeHNE BEKTOPOB.

2. B tpeyromsuuke ¢ BepmuHamu: A(7;3;4), B(L,0;6), C(4;5,—2) maiitu yron ACB

3. danbl Touku Ha mmockoctu: A(-3; 2), B(—1; 5). CoctaBuTh o0I1ee ypaBHEHUE TPSIMOH,
MIPOXOAAIICH Yepe3 3T TOUKH, IPUBECTH €ro K BUAY C YIIIOBBIM KO3 PHUIIHEHTOM.

. . A2—X—+/X+6 . 8x° +4x3 -3
4 Haiitu mpenens :  lim 5 : lim )
o2 x?—x—6 x—>05x% +8x8 —12x

I'PO3HEHCKUI TOCYJIAPCTBEHHbIM HE®TAHON TEXHUYECKWUI YHUBEPCUTET
NUMEHU AKAJJEMUKA M. I. MUWIJIMOHIIIMKOBA

BUJIET Ne 3
JucunnnvHa: mamemamuxa
WUncturyr HE@TH H I'A3A4 cneruansiocts HIJ| cemectp |

1. CMmemranHoe mpou3BeAeHUE BEKTOPOB. KOMIIaHAPHOCTh TPEX BEKTOPOB.
2. Haiitu tutommaas TpeyroyibHuKa ¢ Bepmmmaamu B(—2;3;5), K(4,-1;2), D(3;—471).
3. Haiitu paccrosiue ot Touku M (5;4;—1) 10 mi1ockocTH, MpoXoasiieii yepe3 TOUKu
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M, (0;4;0), M, (0;4,-3), M,(3;0;3).

y . x> -64 .. sinl0x—sin2x
4.Haiitu ipenensl: lim 5 Jlim . .
x>43x° —11x—4 x>0 arcsin3x

'PO3HEHCKMI1I TOCYJIAPCTBEHHBIN HE®TIHOM TEXHUYECKUU YHUBEPCUTET
NUMEHU AKAJIEMUKA M. JI. MUJUIMOHILIMKOBA

BUJIET Ne 4
JlucuunivHa: mamemamuxa
Wncturyr HED@TH U I'A3A4 crnenuanbHocTs HI'JT cemectp 1

1.ITpsimast Ha TI0CKOCTH. Pa3nuyHble BUIbl YpAaBHEHUI PSIMOM.
- -

2 Jlansl Touku B npoctpanctee A(—3;4;5), B(0;4;-2), C(2;—1;7) . Haiitu AA . AN, ABx AC .
3. lansl Touku Ha miockoctu: A(—3; 2), B(—1 5). CoctaBuTh ypaBHEHHE MPSMOU, MPOXOSIIEH
4yepe3 ITH TOYKH, IIPUBECTH €0 K BUAY C YIJIOBBIM KO3()(DHUIIMEHTOM.

. 2xsinx

m—

2 2

. ) (x + 2X +1)
4.Haiitu npenenst: lim 5 li
x>-1 X% 4+ X x—>01—CoSs X

I'PO3HEHCKUI TOCYJIAPCTBEHHbIM HE®TAHON TEXHUYECKWUI YHUBEPCUTET
NUMEHU AKAJEMHUKA M. . MWJUJIMOHIIIMKOBA

BUJIET Ne 5
JlucuunivHa: mamemamuxa
Wncturyr HE@TH H I'A3A4 cneruansHocts HI'J| cemectp |

1.Yron mexay npssMbIMH. PaccTosiHEE OT TOYKH A0 MPSAMOI.
2. Haiitu tutommans Tpeyroyibauka ¢ Bepmmaamu A(—3;2;5), B(5-12), C(0;2;-4).
3. CocTaBUTh ypaBHEHHUE TUIOCKOCTH, KOTOPasi MPOXOAUT yepe3 Touky M, (—2;1,—1) u umeer
HOPMAJIBHBII BEKTOp N = {1;—2;3} .
AX? —7x-2 im J1+2x -3

4 Haiitu mpenensr: lim i
P o25x2 _11x+2 4 [x—2

I'PO3HEHCKUI T'OCYJIAPCTBEHHbIM HE®TAHON TEXHUYECKWUI YHUBEPCUTET
NMEHU AKAJIEMUKA M. . MWJUIMOHIITMKOBA

BUJIET Ne6
Jucuuruivba: mamemamuka
WUncturyr HE@TH H I'A3A4 cneruansiocts HIJ| cemectp |

1. Touka mepecedeHUs] ABYX MPSAMBIX. Y CIOBHS MApaICIIbHOCTH U TIEPIICHAUKYJIIPHOCTH MPSIMBIX.
2. JlaHbBI BEKTOPHI @ = {3;—1;2}, b= {1;2;—1}. Berunciouts (2a—b)x(2a+b).
3. CocTaBuTh 00IIEE ypaBHEHHUE MPAMOH, Mpoxoasiiei uepes nee Touku A(4,-5), B(3;-2).
. . tgx—sinx . . ~J4x+1-3
4 Haitu mpenensr:  lim—————;  lim ————.
0 X(1-cos2x)’ x—2 x3-8

I'PO3HEHCKUI TOCYJIAPCTBEHHbIN HEDTAHON TEXHUYECKUIL YHUBEPCUTET
NMEHHN AKAJEMUKA M. I. MUWJIMOHIITMKOBA

BUJIET Ne7
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Jlucuurivba: Mamemamuxa
Wucturyr HE@TH H I'A3A4 cnermanbHoCTh  HIJ] cemectp |

1.KpuBbie BTOPOTO MOpSJIKa ¥ UX KAHOHUYECKUE YPABHCHHUS: OKPYKHOCTD, JILTHIIC.
2. B tpeyronbuuke ¢ BepumHamu A (1,3;6), A,(2;2;1), A,(—10;1), wnaiitu yron A A, 4, .
3. Janbl Toukn M, (3,-12) u M, (4,—2;-1). CocraBuTh ypaBHEHHE INIOCKOCTH, IPOXOIAILEH Yepes

TOYKYy M, meprneHauKyiaspHO BekTopy MM, M NOCTPOUTH Ty MIOCKOCTb.

“—x .. tgx-sinx

4.Haiitu npenenst: lim ; lim .
+x—2 0 x(1-cos2x)

x-l y

2

'PO3HEHCKMII T'OCYJIAPCTBEHHBIM HE®TIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHI{MKOBA

BUJIET Ne 8
JucnunivHa: mamemamuka
Wncturyr HE@TH H I'43A4 cneruansHocts HIJL cemectp |

1. KpuBbie BTOpOro MOpsIIKa U X KAHOHUYECKUE YpaBHCHUs: rurepboa, mapabosa
2. Haiitn 006b&M nupamuss! ¢ Bepmuaamu A (1,3;6), A,(2;2,1), A(-1,01), A,(—4,6;-3).

3. Hanmcats ypaBHEHHE IUIOCKOCTH, Ipoxoadmei uepes Toukun M, (L-12), M, (21;2) u M, (1,1,4).
-8 . 4x?+5x-3

4.Haiitu npenensr: lim—————; lim .
-2 X2 —3X+2 x—>03x° +9x—12

I'PO3HEHCKUI TOCYJIAPCTBEHHbIM HE®TAHON TEXHUYECKWUI YHUBEPCUTET
NUMEHU AKAJEMHUKA M. . MWJUUIMOHIIIMKOBA

BUJIET Ne 9
JlucuMmivHa: mamemamuka
Wucturyr HE@TH H I'A3A4 crneunanbHocts HI'J| cemectp |

1. [TnockocTh. Paznuynbie BUABI ypaBHEHHS TUIOCKOCTH.

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

3. ano o6miee ypaBHeHue npsimoit 4X —3y —10=0. 3anucaTh ero B BHJie ypaBHEHUS IPSIMOI B
«OTpe3Kax» U MOCTPOUTH ITY MPSIMYIO.

X2 —6x+9 . J2X+7-5

4 Haittu npenensl: lim———:;  lim ———————.
P x->3 3x2 10X +3 x—9  3—+/x

I'PO3HEHCKUI TOCYJIAPCTBEHHbIM HE®TAHON TEXHUYECKWUI YHUBEPCUTET
NMEHU AKAJIEMUKA M. I. MJUUIMOHIITMKOBA

BUJIET Ne 10
Jucuuruivba: mamemamuka
WUncturyr HE@TH H I'A3A4 cneruansiocts HIJ| cemectp |

1. Yron mexay mockocTsMu. PaccTostHME OT TOUKH /10 TNIOCKOCTH.
2. Nansl koopauHatel Touek K (5;6;-2), B(2;—4;5), D(—5;3;—1). Haiitu miomans AKBD .
3. CocraBuTh ypaBHEHHE MPSIMOIL, poxoasiei yepe3 Touky A(4;—7) ¥ napauienbHOM npsMoit
PQ, rre P(-43), Q(2;-5).
. 2
4. Haiitu ipeaensl: Iimx—1 : o lim X +2x

-1 2x% —x2 1" X501+ x—l—x
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I'POBHEHCKMIT TOCYIAPCTBEHHBIM HE®TIHON TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILIUKOBA

BUJIET Ne 11
JlucuunivHa: mamemamuxa
Wncturyr HE®D®TH U I'A3A4 crnenuanbHocTs HI'JL cemectp 1

1.®yukus. O6nacts e€ onpeaenenusi. CriocoOs! 3ananus. ['paduk pyHkmmm.

2. Jlaubl Bektopsl a = {3;—1:2} u b = {1;2;—1}. Berunciuts (25 + 5) xb.

3. CocTaBUTh ypaBHEHHE IUIOCKOCTH, Npoxosaiel yepes Touku M, (L-12), M,(2;1;,2), M,(LL4).
4.Haiitu ipenensr : lim x' 81 ;lim vd-x-3

' o3 x4 4 2x% —15x% " x>-5/9+x -2

I'PO3HEHCKUI TOCYJIAPCTBEHHbIM HE®TAHON TEXHUYECKWUI YHUBEPCUTET
NUMEHU AKAJEMHKA M. . MWJUJIMOHIITMKOBA

BUJIET Ne 12
JucnunivHa: mamemamuka
Wncturyr HE@TH H I'43A4 cneruansHocts HIJ| cemectp |

1. Ilpsimas B npoctpaHcTBe. PasnnyHblie BUbl ypaBHEHUS IPSIMOH.

2. Jlansl koopauHatel Touek A(5;-2;-3), B(-3;—2;6), D(4;—1;5). Haittu momans A ABD .
3. Hanmucarb ypaBHEHHE TIIOCKOCTH, MMPOXOIAIICH uepe3 Touky M (—4;3;—7) mapaiiebHO
IJIOCKOCTH 6X—5y+4z-15=0.

y . x*=3x*-4 . sin2x
4.Haiitu mpenenst :  lim——————;  lim X
x->2  x"-16 x—0 X/5

I'PO3HEHCKUI TOCYJIAPCTBEHHbIM HE®TAHON TEXHUYECKWUI YHUBEPCUTET
NUMEHU AKAJEMHUKA M. I. MUWIJIMOHIIIMKOBA

BUJIET Ne 13
JucnumivHa: mamemamuKa
Wncturyr HE@TH H I'A3A4 cneruansHocts HIJL cemectp |

1. Vron mexny npsMbiMu. B3auMHoe pacrnosoxxeHue npsMoi U MiI0CKOCTH.

- - - -
2. Jlaus! koopuHaTh! Touek A(2;—1;3), B(3;0;-5), C(—1;—4:6). Haiittu AB- BC, ABx AC .
3. CocTaBUTh ypaBHEHHUE IIIOCKOCTH, poxoxsmeii uepes Touky A(2;1;—1) u nmeer HOpManbHbIit

BEKTOP n= {l;—2;3}.

. . AXx=1-2 . sinbx
4 Haiitu npenensr: lim———; . lim — .
x5 x-5 x—0Sin2X

I'POBHEHCKMIT TOCYJIAPCTBEHHBIM HE®TIHOM TEXHUYECKUU YHUBEPCUTET
NUMEHU AKAJIEMUKA M. JI. MUJUIMOHILIMKOBA

BUJIET Ne 14
JucunnnvHa: mamemamuxa
Wucturyr HE@TH H I'A3A4 crenuanbHocts HI'J| cemectp |

1.IIpenen ¢yHkuu B TOuKe, Ha OECKOHEYHOCTH. beckoHeuHO Maible W OECKOHEYHO OoJblIHe
BEJINYMHBI.
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> - - -
2. Jlansl Touku B mpocTpanctee A(—3;4;5), B(—4;5;2), C(-3;2;—1). Haitru AB-BC, ABx AC.
3. Haiitu paccrositaue ot Touku M (4;3;0) 10 TUIOCKOCTH, TPOXOISIICH Yepe3 TOUKH
M, (%3;0), M, (4;-12) u M,(3,0;1).
. . 3—=~/5+x . tgx—sinx
4 Haiitu npenenst :  lim ——; dim———
>4 1 \/5_x -0 X(1-cos 2x)

'PO3HEHCKMII T'OCYJIAPCTBEHHBIN HE®TIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILMKOBA

BUJIET Ne 15
JlucnunivHa: mMamemamuka
Wncturyr HE®TH U I'A3A4 crnenuanbHocTs  HI'JT cemectp I

1. Teopema o nipenenax. OMHOCTOPOHHHE MPELIBI. 3aMeYaTeIbHbIC TPEICIIbI
2. Nansl Touku B ipoctpanctBe A(—3;4;5), B(—4;5;2), C(—3;2;—1) . Haiitu yron ABC.
3. CocTaBUTh ypaBHEHUE IUIOCKOCTH, IPOXOSIIEH uepe3 Touky M, HNepHeHIUKYISIPHO K BEKTOPY

M,M, , ecin nansl Touku: M, (0;-13) u M, (L3;5).

. — . sinx
4. Haiitu ipenensr : lim L o lim = .
x4 \[2x+1-3 x—0SIn7X

Kpurepun ouenku (6 pamkax npomesicymounoi ammecmayui)

Peznamenmom BPC rkageopwt «Bvicwas u npuxkiadnas mamemamura» omeem cmyoenma Ha
9K3aMeHe OYeHUBAemcst no 5-0ainbHOU WKae.

Kpurepuii oueHkH oTBeTa HA IK3aMEHe:

— 5 0annoB 1OIy4aeT CTYAEHT, HPOAEMOHCTPUPOBABIIMI IOJHOE BIAJCHUE 3HAHUAMU B
COOTBETCTBUM C TpeOOBaHUSAMHU Y4eOHOM IpOrpaMMbl, T.€. PEIIMBIIUMN Bce 3afaHus 0e3 OmMOOK B
JIOTUYECKHUX PACCYKJIEHUSAX U B 0O0CHOBaHUM PEIICHUS;

— 4 0anua mosydaeT CTYAEHT, KOTOPBIM IpU IIOJHOM BJIAJECHUM 3HAHUSMU B COOTBETCTBHUHU C
TpeOOBaHUSAMHU YUeOHOH MporpamMmbl JOMYCTWJI OTJENbHBIE HECYLIECTBEHHbIE OIMIMOKK OO
NIPUBEJICHHBIE UM PEIICHUS] HEAOCTaTOYHO OOOCHOBAHBI;

— 3 0as1a nosydaeT CTYACHT IIPU HEMOJHOM M3JI0’KEHUH IMOJIyYE€HHBIX 3HAHUH, JONMYCTUBIINN IpU
ATOM OTJIE€NbHbIE CYIIECTBEHHbIE OLINOKHY;

— 2 0anna modydaeT CTYAEHT IpH OECCUCTEMHOM M3JIOKE€HHM MaTepuana, JOMyCKAroIUN
CYUIECTBEHHbIE OIIMOKH, KOTOpbIE MOTYT MPEMSITCTBOBATh YCBOEHUIO JalibHEHIIed yueOHOM
nH(pOpMaLINH.

BTOPOM CEMECTP
BOITPOCHI 1JI51 COBECEJIOBAHU S (TEKYIIIU KOHTPO.Ib)

Paszpen: «/Inppepennuanbuoe ucunciaeHue GyHKUuil 01HOM nepeMeHHOI»
1. [IpousBogHas GyHKIMH OJHOW TEPEMEHHOW; €€ TEOMETPUUYCCKUM W MEXAHUYECKUN CMBICI.

JuddepeHunpyeMocTb QyHKIUH.
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o N

10.

11.

OcHoBHble npaBuia quddepenupoanus. [IpousBoanas cnoxxHoi ¢pyHkuuu. [IpousBoaHsie
OCHOBHBIX AJIEeMEeHTapHbIX PpyHkIui. Jlorapudmudeckoe nuddepeHmpoBanme.

OOparnass ¢ynkuusa. HemnpepsiBHOCTE U auddepeHnupyeMocTb 00paTHOM  (QyHKIHH.
IIpon3zBosHbIe OOPATHBIX TPUTOHOMETpHUECKUX (yHKUIMH. Tabauma nponu3BOIHBIX.
JuddepenunrpoBanue HEIBHBIX U TapaMETPHUECKH 3a1aHHBIX (DYHKITHIA.

Hubdepennman (GyHKIIMH W ero TreoMeTpudecKkuid cmbicia. CBS3b € TPOU3BOIHOM.
Huddepenuman crnoxuort ¢ynknun. WuBapuantHOCTh Qopmbl  auddepennnana 1-ro
nopska.

[IpousBomubie u  muddepeHnuansl  BeicMX — nopsakoB.  Popmyna  Jleitbuuna.
HeunBapuantHocts Gopmbl 1uddepeHuana nopsaka Bolie IepBoro.

Teopemsr @epma, Porust, Jlarpanka u Komm o nuddepeHmpyemMpix GyHKIHIX.

[IpaBuio JlonuTtasns packpbITUSI HEONIPEAEICHHOCTEH.

HccnenoBanue (pyHKIIMHM ¢ MMOMOIIBIO MEPBOK MPOM3BOIHON: HEOOXOAUMBIE U JOCTATOUYHBIC
yCIOBHS BO3pacTaHMs M YObIBaHMA (YHKIMH; SKCTpEeMyMbl (GYHKUMHU; Haubojbllee Hu
HaMMEHbIIIee 3HAYCHUS! (PYHKIIUN Ha OTpE3KE.

HccnenoBanue (GyHKIMH C IOMOILBIO BTOPOM IPOU3BOAHOM: 3KCTpeMyMbl (DyHKIMHM;
BBIITYKJIOCTh, BOTHYTOCTh M TOUKH Tiepernda rpaduka GyHKIHH.

Acumnrotsl KpuBbIX. O0I1as cxema ucciieoBaHus PYHKIUHU U IOCTPOCHUS IpaduKa.

Pazpen: «(I)yHKIII/II/I HECKOJBbKHUX IEPEMECHHBIX»

1.

ook w

OyHKIMU HECKOJIbKUX NepeMeHHbIX. Obnacte onpenenenus. Ilpenen M HempepbIBHOCTb
(GYHKINN HECKOJIBKUX NEPEMEHHBIX.

YactHble npousBoanble. [TomHblit nuddepeHnan 1 ero UCIojib30BaHUE B MPUOIMKEHHBIX
BbIUUCIIEHUSIX. HBapHaHTHOCTH (opMbl mosiHOTO auddepennunana. ['eoMeTpruuecKuii CMBICI
nosHoro auddepenunana. KacarenbHas mi1ockocTh U HOpMallb K TOBEPXHOCTH.

YacTHble MPOU3BOIHBIE U TIOJHBIE TU(PepeHIaIbl BRICIIUX MopsaakoB. @opmyna Teiinopa.
HesBuble pyHKIMN 1 uX AuddepeHurpoBaHue.

Ckansgpnoe nose. [IponsBoanast no HanpasiaeHHUto. ['painueHT.

OkeTpeMyM (YHKIMHM HECKOJNBKHX MepeMeHHBIX. HeoOXxonumple M JOCTaTOYHBIE YCIOBUS
CyLIeCTBOBaHMsI FKcTpemyMma. Haunbombiiee 1 HauMeHbllee 3Ha4eHus] QYHKLIUU B 3aMKHYTOU
obJacTH.

VYcnoBHblii 3kcTpeMyM. Metor MHOKHTENNEH Jlarpanxka.

MeTtoa HaMMEHBUIMX KBAJAPaTOB sl 00pabOTKHU SKCIIEPUMEHTAIBHBIX JaHHBIX.

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

IHEPBASA ATTECTALIUA

Bapmuanr 1

5
1. Haiitu npou3BoHbIE NaHHBIX QYHKIMA: a) ) = 6x S_ 7 + 7’\/ )C2 —b5x; 0)y= etg4x :
X

B)y:m;r)yzarctg

x4 3-X

;m) y=x°-In5%;e)y =008’ 6X k) 3x°y —2x=5y°.
X+3

2. Berunciauth Mpeaciibl, MPUMCHAA ITPABUIIO Jlonmrans:

lim
) 245

7x3 —2x% + 4x e —e7¥ . sin7x
; 6) lim———. p)lim———.
=0 In(1+ x) x-0 X + 1g° X

Bapuant 2

2
. y 5 5/ 4 ,
1. Haiitn npom3BoaHble nanubIX Gynkmuit: a) y =7 +8x° — 7 x';0)y= pavk

X5

—X
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o y=tlx— Loy {800 a0y (7 ) sin2x
e) ¥ =sin>3X; x) y=ex3+'”x

2. Beranciaurts mpeacibpl, IPUMCHAA ITPABUIIO Jlonmrans:

. bx?—x®+7x 20 2 . Incos x
a) lim s 6)lim p)lim :

xon 2yt 4+ By s x2—25 x-5) x>0Incos 3x
Bapuant 3

1 —
1. Haiitn nmpou3BoHbIE JaHHBIX QYHKIUN: @) ) = — — Ux +2x° + 8;
X

_COSX 1-x* {x:ln(1+t2);

DY =1 sinx' P Y Tiax " y =arctgt;

ny=e" (5x — x3);

e) y=(7x—x3)5; %)y =sin®3x.

2. Berancnurs npeaciibl, IPUMCHSA ITPABUIIO Jlonurans:

2
—x—2
a) Ilmx—; 6) lim x - ctg 7x B)Ilm x*In2x.
-2 2x? + x —10 x>0
Bapuanr 4

1. Haifti mpon3BOIHBIE TaHHBIX (PYHKIIAN:

3 14 X =sin’t;
a)y = \/>+7x+x ——3, 6)y:m§B)y:5(2_3x)2;r){yzctgt2;

1) y=3x>-c0s5x; ¢) y=In(x+cosx); x) y=1tg*5x.

2. BoruncnuTh npesensl, npuMeHsis npaBuio Jlonurans:

4 2
—3x"+7x : . :
lim 6) lim(arcsin x - ctgx), s)limx® - ctg6x.
gy 2x +5x° -1~ )X—>0( 9%) B)x—>0 g
Bapmuanr S
1. Halitu npon3BoaHbIE TaHHBIX (QYHKIUI
5 3 _ x=t-sint
a)y=2x"——+4x*-8; 6)y= X +3; B)y =sinx®; r) :
5 2
x %% _§ y =t —cost
DY =7"-c083X; &)y =e">*; x)y=cos’4x.

2. Berunciauth Mpeaciibl, MPUMCHAA ITPABUIIO Jlonmrans:

5x+4x°+7 (1 1 e -2
a) lim 6) lim —=——— 1|, p)lim ——.
x>» 8+ 2x% +5x° x>0 -1 o 2% =5

Bapuanr 6
1. HaiiTi mpon3BoAHbIE TaHHBIX (YHKITHI:
1
1 3-x° =,
a)y=7-x——+2R/x -3x;6)y= 5 8) Y =In(tg3x); ) t?
X 3+ X y=t® 3t
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1) Y=(X2+2x)—ex; &)y =sin’ 2x; 2y =3/x? —2x+3.

2. BoruvcnuTh npeensl, npuMeHsis npasuio Jlonurans:

2x* —Tx+3 ) 1 1 . 1g 2x
a) lim————— o) lim ————1, plim=—
3 x? +4x - 21 -1{(x-=1 Inx x>0 BX
Bapuanr 7
1. HaiftTi mpou3BOIHBIE TaHHBIX (QYHKITAMN:
. In3 x=t—t*
a)y=6—-3x" — +\/ - X; 6)y——; B)y=19°6X; r) ;
— _+2 43
y=t" -t
ny=2"-(3-x); ey=e""*¥. yy=arccos e
2. BoruvcnuTh npesensl, npuMeHsis npasuio Jlonurans:
7020 +4Ax 1 1 x° X’
a) lim . ; 0) lim| — - — :B) lim
x>0 2x° 45 o0\ x2—X e —1) xow(3x2—4 3x+2
Bapuanr 8
1. Haiitu npou3BOIHbIE TaHHBIX (1)yH1<u1/n71'
eX X =5sin’t
a)y=4x5——+\/— Ix; 6)y— o B) Y =arctg®3x;r) S
—e” y=4cos’t

y =+/x-arcsin x; e) y=|n(x+x —2); x) Y =3,

2. BoruncnuTh npesensl, npuMeHsis npaBuio Jlonurans:

_x—2x* +5x° 1 1 tg 2X
a) lim 5 0) lim — ,B) lim :
x>0 243x° +x =1(Xx-1 x*—=3x+2 o0 5y
Bapuanrt 9
1. Haiitu npou3BOIHbIE JTaHHBIX (PYHKIIMIA:
x=te',
a)y:5x4—— Ux? =34, 6)y— 2; B) ¥ =C0S° 4X; r) t 1)
Y="=
e
y=x°-In7x; ) y= (1— 4x3)12; x) Y =arccos(e™).
2. BerancauTe npeaensl, NpuMeHss npaswio Jlonurans:
2X* +4x+3 I 7X sin 2x
a) lim ;. 0) limsin(x—-1)-tg—, »)lim :
x> 3x° +9x —12 X1 2 x=0 Sin 5X
Bapuant 10

5
1. Haiitu npou3BOIHbIE TaHHBIX QyHKIMIA: a) Y = 4X5 -—3 + X3 + \/g :
X

X =arcsint,
y=Int,

6) y—1+gx; B) Y =C0S’ 7X; r){

=(2x? =5)-&™; o)
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y =+/1-s8in2x; x) Yy =In(sin 2x + c0s 2X).
2. BeruucauTh npenensl, npuMeHsis npaBuio Jlonurans:

. 3x —5x*+2 . x? . tgx—sinx
a) lim . ; 6) lim——— plim=———=.
x>o 2% —X x>01— oS 6X x>0 3X

Bapmuanr 11
1. Haiit npou3BOHBIC JaHHBIX (DYHKITHI:

3 =In?
x X y=t+Int,

1) y:xz-e‘xz; e) Yy =c0s’5X; x) y=arctg~/2x —1.

2. BoruvcnuTh npesensl, npuMeHsis npasuio Jlonurans:

4x° + 4x%° In@+x*) . x*-1+Inx
a) lim . 6) lim———= ) lim——M—.
03X +9x* —13’ x>0 X -1 g —g
Bapuanr 12
1. Haiitu npou3BOHBIE JAaHHBIX (PYHKITUI:
_ X =6t% —
a)y = 8x———\/ 54+410; 6) y= V3-sinx )y=sm53x; r)
J3+c0sx y=3t°,

1 y=e"" ¢ y=In?(ctg3x); x)y=(3x-1)-Inx.

2. BLI‘H/ICJ'II/ITL MMpeaciibl, IPUMCHSAA ITPABUIIO Jlonurans:

X2 —3X + 2 : cos X
a) im———; 6) limInxe*.5) lim ———
x>22%%> —x—6 X—>+00 x—>% X— 72'/2
Bapuanr 13
1. Haiftu npou3BoiHbIE JaHHBIX (PYHKIIMA:
3 X3 X=sint —tcost;
a)y=8x3+2x* ———; 6)y= nx: B) ¥y =194x; 1) )
N y =tsint;

H)y=(x2 —6x)- lg x; e)y=|n(X+\/X2+3); %) Y = arctg/x.

2. Berunciauth Mpeaciibl, IPUMCHAA ITPABUIIO Jlonmrans:

x> —4x+3 . e* - sin 6x
a) lim————;  6) lim — B) IM———
x—3 X —9 x40 X4 41 x—0 X
Bapmuanr 14

3 3/ 2
1. Haiiti mponsBoEbIe faHHBIX GyHkmmit: a) Y =+/31 + A3 -2 +3/x? ;
X
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X 1y X =sin2t,
6) y= ; B) y=sin’2x; 1)
y= |n(x _4— x3); %) Y :earccosﬁ .

2. BoruvcnuTh npeensl, npumMeHsis npasuio Jlonurans:
8x° + 4x . 1 1 . 1 3)
a) lim —————: o) lim| ——~-—1, 6) lim - :
o0 3X° +9—2x x>0{sInX X 3 (X=3 X —X-6

Bapuanr 15

m y=ctg2x-(3+x°); e

1 3
1. Haiiti nponsBoaHble JaHHBIX QYHKLIUN: a) ) = 2x5 — —3 —3 x3 + 85 :

X =arccosHt,

; —4)-sin3x;
B) y= (x ) r) y- \/— n) y=

23X—l .

6))/_

e) Y=In(2X + cosX); x) y=+/C0S4X .

2. Berancnourts npeaciibl, IPUMCHSA ITPABUIIO Jlonurans:

VlimSn8x. Iim( 1 > )
a ; — )
x>0 x? >3\ Xx=3 X' —-Xx-6

BTOPASA ATTECTALUA

Bapmuanr 1
1. Haiitu TOYKHM 3KCTpeMyMa U aCUMIITOTHI rpaduka GyHKIUU y = x? —1,
x? +1
Axy +8y?

2. Haiitu npenen GyHKIUU  |im

X—2  x _4y2

y—>-1
3. Haiitn YacCTHBIE IIPOU3BOJHBIC [IepBOro nopsiAka JTaHHBIX byHKIMI:

a) z:3x2y2+4xy3—x2; 6) Z=4arctgi_¥.
Bapuanr 2

1. HaiiTi nHTEpBabl MOHOTOHHOCTH H OKCTPEMYMBI (DYHKIHH zé x3 - x2 _4x+5.

2. Haiitu npeaen GyHKIUA |jm X2 —2xy +y?*
x>2 X2 _y?
y—

3. HaiiTu yacTHBIE MPON3BOIHBIE IEPBOTO MOPA/IKA NTAHHBIX QYHKIMHA: ) , _ 2y?; 6)

z= In(e‘X + e“y).
Bapuanr 3

1. Haiiti TouKH nepernba U MHTEPBAIBI BBHITYKIOCTH rpaduka yHKumn y =1+ 2x2 — x* /4

2
2. Haiitn npenen QyHKIMU  |jm ﬂ
X—3 x2 — 9y
y—1

3. Haiit yacTHbIe TPOU3BOJHBIE IEPBOTO MOPSIIKA JAHHBIX (PYHKIIUI:
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a) z=xe’ +ye*;, 6)z :In(x+exy).

Bapuanr 4

~ 4
1. HaiiTi TOYKM SKCTpEeMyMa M aCUMIITOTHI rpaduka Gpynkuum , X

Y x3 +1
2. Haiitu npenen GyHKIuHE (jm SINX=Y) |

2 %2 _
=5 X —xy

3. HaiiT yacTHBIE IPOU3BOIHBIE IEPBOIO MOPAAKA NaHHBIX QYHKUMA: a) 7 = 2x%y —3xy? + X+ Y »

0) z= xe% +sin(%)'
Bapuant 5

1. Haiiti To4ky meperuba 1 MHTEPBalIbl BBIMYKIOCTH Ipaduka PyHKIMA 1, —2x3 /3 — x2 — 4x +1.

2. Haiiti ipenen QyHKIMH

> .
R 2x< — X
tim 237 =%y
X—>1 Ax< — Yy
y—>2

3. HaiiTu yacTHbIE MPOM3BOIHBIC TIEPBOTO MOPSAIKA JAHHBIX QYHKIMA: a) Z = X2 — Xy — 2y2; 0)
_ Yy
= arctg X
Bapuanr 6
1. UccnenoBath MO NEPBOM U BTOPOI TPOU3BOJIHBIM (PYHKITUIO y= 3 —3x +1.
2. Berancnuts npenen _ 2,
p lim 3xy — 6y

X—>2 x2 —_ 4y2
y—1

3. HaiiTi yacTHBIE TPOU3BOHBIC MIEPBOTO MOPS/IKA JAHHBIX (YHKIIUAM:

a) Z2=2x"; 6) z=+X*-5xp°.

Bapuanr 7
1. Haiiti TOYKH 3KCTpeMyMa M aCUMITOTHI Tpaduka QyHKIUN y = x® —3x.
x2 —1
2. Haiiti ipenen pyHKIUH lim sin(x +y).
22, X2 + Xy
3.Haiitu YacTHBIC MIPOU3BOIHBIE TIEPBOTO TOpsiJIKa JaHHBIX (yHKITMIA:

a) z=X>+3x°y +12xy°; ) 22008(5_4)/).

Bapuanr 8
1. Haiiti TO4KHM nepern6a ¥ MHTEPBAJIBI BBUTYKIOCTH rpaduka GyHKIMU ) = x°/5— x% + x5.
2
2. Haiitu npezen QyHKIMH  |im X +tXy,
X—1 xz — y2
y—>-1

3. Haiitu acTHbIe TIPOU3BO/IHBIE IEPBOTO MOPSIKA JAHHBIX (YHKIIUIA:
2) 2=X—2x’y + xy? +1; 6) z=e"(cosy +xsiny).
Bapuant 9
1. HaiiTi MHTEpBA/IEI MOHOTOHHOCTH M 9KCTPEMYMBI QYHKIMH ZE 3 —x2 _A4x+5.
3
2. Haitru npenen GyHKUMA |jm X2 —2xy+y?
2 2

X—2 —
y—2 X y
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o o 2
3. Haiftn yacTHbIe IPOM3BOHBIC IEPBOTO MOPSIAKA JAHHBIX QYHKUMI: ) , _ 2y°; 0)
3

X
Z= In(e‘X + e4y).
Bapuant 10
1. Haiitu acumnToTsl rpaduka GyHKIMM |, X° —1,
Y=
X< +1
. . 4Axy+8y?
2. Haiitu penen GyHKIMHM |jm 22X 79 |
X—2 XZ — 4y2
y—>-1
3. Haiitu YaCTHBIE IPOU3BOJAHBIE TIEPBOTO MopsAAKa JTAHHBIX byHKIH:

a) z:3x2y2+4xy3—xz; 0) Z=4arctgi_¥.

BapuanT 11

1. Haiftu uHTEpBaJIBI MOHOTOHHOCTH U AKCTPEMYMBI ()YHKIIHH v _2 3 —x2 _A4x+5.

2. Haiitu npenen QyHKUMA |jm X2 —2xy +y?
X—2 X2 — y2
y—2

3. Haiitu yacTHbIE IPOU3BOHBIC IEPBOTO MOPA/IKA NAHHBIX GYHKIMHA:  a) , _ 2y?; 6)

Z= In(e‘X + e4y).
Bapuaur 12
1. Haiitu acummrors! rpaduxa Gymxuus ., X*
y=—3
x¥ +1
2. Haittu npenen GyHKIHE (jm SIN(X=Y) |
X—2 XZ — X
y—2 y
3. Haiiti yacTHBIE IPOU3BOIHBIE IEPBOTO MOPANKA JTaHHBIX QYHKIMI: ) 7 = 2x%y —3xy? + X+ Y ;
y
0) z=xe* +sin[¥)'
Bapuanr 13
1. Haiiti To4KH meperuba ¥ MHTEPBAIIbI BBIMYKIOCTH Ipaduka PyHKIMA 1, —2x3 /3 — x2 — 4x + 1.

2. Haiitu ipenien QyHKIUN

- 2x2 — xy
tim 22—
Xx—1 4 x< — \Y4
y—>2

3. HaiiTi yacTHbIE IPON3BOIHBIC TIEPBOTO MOPAAKA JAaHHBIX QYHKIMHA: a) Z = N Xy — 2y2 ; 0)
= Y
Z =arctg X
Bapmuanr 14

1. Haiiti mHTEpBAIEl MOHOTOHHOCTH M KCTPEMYMBI QYHKIHH 5, ZE 3 —x2 _A4x+5.
2. Haiitu npenen QyHKIMH |im x? —2xy+y?

x->2 X2 —y?

y—

3. HaiiTi yacTHBIE MPOM3BOIHBIE NIEPBOTO MOPS/IKA NAHHBIX QYHKIMNA: &) , _ 2y?:.6) 1= In(e‘x + e4y).
X3
Bapuanr 15

1. Haiitn nHTEpBAIIEI MOHOTOHHOCTH M SKCTPEMYMBI QYHKIMH 1, ZE x3 - x2 _4x+5.
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2. Haiitu npenen QyHKUMH |im x* —2xy+y?

X—2 2 _ 2
y—2 X y

3. Haiiti yacTHbIC MPOM3BOHBIE NIEPBOIO MOPSIAKA AAHHBIX QYHKLMA: @) , _ 2y?:6) 2=+ e +e? .
3
X

IK3AMEHAIIMOHHBIE BUWJIETBI

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHUS POCCUNCKOU OEJNEPALIMN
T'POSHEHCKUUM I'OCYJAPCTBEHHBIM HEOTSAHOU TEXHUYECKNY YHUBEPCUTET
nMmeHu akagemuka M.Jl. MunnmoHnmkoBa

Juciunnmmna MaremaTuka
WuctutyT HED®TU U TA3A I'pynmer HIJL cemectp_ 2
BUJIET Ne 1

1. O6mmas cxema uccneoBanus GyHKIUU U IOCTPOEHHS TpaduKa.
2. Haiitit npoussonusie gynkmmii: a) Y =4/X —3*+5Inx; 6) y=(X+3)tg X;
6) y=—MX_. ) y=arctgx’ 9) 2xy? —cosy=0, y, —?
X 42X
e) y=x2+3x*—sinx, y"—?
X _ 3x°
3. HaiiTi uHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIMK Y = TR 2X+4.
4. Haiiti rpagvent QyHKIun Z = 3«/(X - y)2 B Touke M (5; - 4).

y
X+y

5. Haiit yacTHBIE IPOM3BOIHBIE Z;(, Z;X, Z;y i GyHKUMU Z =

MI/IHI/ICTEPCIBO HAYKHU U BI)ICHIEUFO OBPA3OI§AHHH POCCHP'I(EKOP'I OEJEPALIIN
T'PO3HEHCKHWU I'OCYJJAPCTBEHHbBIM HE®TAHOU TEXHUUYECKNU YHUBEPCUTET
nMeHH akagemuka M./[. MumoHnmkoBa

JAucuuImHa MareMmaTuka
HNHucturyt HED®TU U T'A3A I'pymmer , HITJL, cemectp_ 2
BUJIET Ne 2

1. ®yukuus HeckoNbKUX HEpeMEHHBIX, 001acTh onpeaenenus. [Ipenen GyHKIMy ABYX nepeMeHHbIX HenpepbiBHOCT
(yHKINHU B TOYKE U B 007TaCTH.

2. Haiiti mponsBoubie GyHKIMit:a) Y =3/x% —5*+ log, X; 6) Y= eX(X2 -2);

6) Yy :%; 2) y=(3x*-2)"% 0) x’siny—2y*=0, y, —?

e) y=2x*-3x—cosx, y'—?

3. HaiiTi uHTEpBaIbl MOHOTOHHOCTH U 3KCTpeMyMbI QyHKIUU Y = X—3 +x2—3x—2.

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

5. Haiitn yacTHBIE IPOU3BOJHBIE Z'y, Z;x’ Z;y s QyHKIMU Z = X’ — yX.

MUHUCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIN
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I'POBHEHCKUII TOCY JAPCTBEHHbBIN HE®TSIHOM TEXHUYECKNI YHUBEPCUTET
nMeHn akagemuka M.JI. MuminoHImkoBa

Jucnunnmmna MaremaTuka
WNuctutyT HED®TU U T'A3A I'pymmer HI'JZI, cemectp_ 2
BUJIET Ne 3

1. Mpoussoanas GyHKIMM, ee reOMETPUUECKUI M MEXAaHHUECKHIl CMBICITBI

2.Haiitn npousBoaHbie QyHKIHMN: a) Y = 3x" — % +igXx; 6) y=e*tgXx;
X
sin x
X2 +2X
e) Y=5x"+x*—¢e*, y'—?

6) Y= . 2) y=arctgx?0) 2xIny—y*=0, y. —?

3
3. Haiitu mHTEpBaJIbl MOHOTOHHOCTH U KCTPEMyMbI GyHKIHUU Y = X? —4x-2.

4. Haiitu rpaguent QpyHkuuu Z = £)2( B Touke M (16; 4).
y

5. HaiiTu yacTHBIE IPOU3BOJHBIE Z;(, Z;X, Z;y s pyHKIMN Z = x) + yX.

MI/IHI/ICTEPCIBO HAYKHU 1 BI)ICI_HE}"O OBPA30]§AHI/I}1 POCCHﬁgKOﬁ OEJJEPALTNN
T'PO3HEHCKHWU I'OCYJJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M./[. MumoHmkoBa

JAucuuImHa MareMmaTuka
HNucturyT HEOTU UTA3A I'pynmer HUJL cemectp_ 2
BUJIET Ne 4

1. Mpoussoauble GpyHKIMIT 321aHHBIX TTAPAMETPUYECKH U B HETBHOM BHJIE.

2.Haiitu ipon3BoHble GynKmmii:a) Y =2- W — % +arctgx; 6) y= e*sin x;
C:?S);; ) y=ctg4x.0) 2xy—e’ =0, y, —?
X —

e) y=2x*—Inx+3cosx, y"'—?

6) Y=

3. HaiiTu MHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMbI GYHKIUU Y = X3+ x> —5x+1.

4. Haittn rpaauent ¢pynxunu Z=~/X + \/V B Touke M (9; 4).

5. HaiiTu yacTHbIE IPOU3BOAHBIE Z;(, Z;X, Z;y st GyHKIMu Z = ny

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHIMS POCCUNCKON ®EJIEPALINN
T'PO3HEHCKHWU I'OCYJJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akazemuka M./[. MunoHnmkoBa

JucuuImHa Maremaruka
HNHuctutyT HE®THU U T'A3A I'pymmer HIJL cemectp_ 2
BUJIET Ne 5

1. IIpasuno Jlomurans.
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2.Haiitu npoussoubie QyHKIMA: a) Y = % —3cosx—3Inx; 6) y=x'tgx;
X

sinx .
X%+ 2%
e) y=3x"+2x+5sinx, y"—?

6) Y= 2) y=eX2; 0) 2x’y—cosy =0, y, —?

3
3. Haiitu mHTEpBaJIbl MOHOTOHHOCTH U 3KCTPEMYMBbI GyHKIHUU Y = % —x?-2.
4. Haiitu rpaguenT GyHKIun Z =,/ Xy B Touke M (1; 9).
5. Haiit yacTHBIE IPOU3BOIHBIE Z;(, Z;:X, Z;y i GyHKIud Z = XL .

-y

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHIMS POCCUNCKON ®EJIEPALIMN
I'PO3HEHCKUWU I'OCY JAPCTBEHHBIM HEO@TAHOU TEXHUYECKNUU YHUBEPCUTET
“MeHH akagemuka M./[. MunnnoHmukosa

Hucrumina MaremaTurka
HNucturyt HEDPTU U T'A3A I'pynner HIJT cemectp__ 2
BWIET Ne 6

1. Yacrnpie mpon3sBoaHbIe (yHKINHU JABYX HepEMEHHBIX.
2. Haiitu ipousBoausie pyukumii:a) y=4/x* —5* +In x; 6) y=x"sin x;
2X+5
6)y="55 9 y=(x*-2x)"; 0) x’e” —2y°* =7, y, - ?
X —

e) y=2x°-5x—-sinx, y'—?

3
o 2
3. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U SKCTPEMYMBI QyHKIUU Y = X? +X -2,

4. Haiitu rpasiedT QyHKIMN Z = (X2 + 1Xy2 —1) B Touke M (:L 2).
"oon Yy

o ’ _
5. HaiiTu yacTHbBIE TPOU3BOAHBIE Zy, Zyx, Zyy Ut QYHKIUUA Z = XT

y

MHHHCTEPCTBO HAYKU U BBICIIET'O OBPABOBAHU S POCCUMCKON ®EJEPALIUN
'PO3HEHCKUI T'OCYJJAPCTBEHHBIN HE®TSIHON TEXHUYECKNII YHUBEPCUTET
nMeHH akagemuka M./[. MumiroHImumkoBa

JucuuImHa Maremaruka
HNHuctutyT HE®THU U T'A3A I'pymmer HIJL cemectp_ 2
BUJIET Ne 7

1.Mpasuna nupdepenruposanus. Tabnuia MPOU3BOIHBIX 3IEMEHTAPHBIX (YHKIIHIA.
2.Haittn npomssonble GyrKmmit: a) Y =4x° —5% +2tgx; 6) y=(x*> +3)tg x;
sin x
6) y=— . 2) y=arcctgx®; 0) 2x* +y® —cosy=0, y. —?
X —3X
e) y=x°+3x*-3sinx, y'-?

3 2
3. HaiiTu nHTEpBajIbl MOHOTOHHOCTH U 3KCTPEMYMbI GyHKIUU Y = X? - % —2X+4.

4. HaiiTv rpaguenT pyHKIMU Z = 3«/(X - y)2 B Touke M (5; - 4).
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5. Haiitn yacTHBIE IPOU3BOIHBIE Z;(, Z;X, Z;y i GyHKIMN Z = Fyy

MUHUCTEPCTBO HAYKU U BBICIIETI'O OBPA3OBAHUS POCCUNCKON OEJEPALIIN
T'POSHEHCKUUM I'OCYJAPCTBEHHBIM HEOTSAHOU TEXHUYECKNY YHUBEPCUTET
uMmeHu akagemuka M.Jl. MunnmoHnmkoBa

Huciumina MaremaTuka
HNuctutyt HED®TU U TA3A I'pynmer HIJI cemectp 2
BUJIET Ne 8

1. Mpoussoanas cnoxuoit GyHKIMM
2. Haiitu mpomssoanele Gpynkuuiia) y =3 x? —x° +log, x; 6) y=e*(x* —3);
8) y:cgi, 2) y=(4x*-2)"; 0) x* +siny-2y*=0, y. -2
2x° =3
e) y=3x"+5x—2cosx, y"—?
3
3. Haiitu mHTEpBaIbl MOHOTOHHOCTH U KCTPEeMyMbI GyHKIHUU Y = X? + X2 -3x-2.

4. Haittu rpaguenT QyHkun Z = \/% B Touke M (4;1).

5. HaiiTu yacTHbIE TPOU3BOIHBIE Z'y, Z;x, Z;y st pyskuuu Z = — yX.

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHIMS POCCUNCKOM ®EJIEPALIMNA
I'PO3HEHCKWU I'OCY JAPCTBEHHBIM HE@TAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHH akagemuka M./[. MumnoHmkoBa

JAucuuIimmHa MareMaTuka
HNucturyT HED®TU U T'A3A I'pynmer HUJL cemectp_ 2
BUJIET Ne 9

1. HpOI/ISBOﬂHLIe BBICIIIUX HOpﬂHKOB.
2.Haiitu nmpoussoaubie GyHKmuii: a) y =3x° — % +tgx; 6) y=e’ctgx;
0
8) y:52x_—4; 2) y:In(x2 +3);0) 2x} +Iny—-y*=0,y. -2
X +2X
e) y=2x>+x*-3e

X

, yﬂ_?

3
3. Haiitu nHTEpBajIbl MOHOTOHHOCTH U 3KCTPEMYMbI GyHKIHUU Y = X? —4x-2.

4. Haiitu rpaauent GpyHkuuu Z = £)2( B Touke M (16; 4).
y

5. HaiiTu yacTHBIE IPOU3BOJHBIE Z;(, Z;X, Z;y i GyHKIuu Z = Xy + yX.

MI/IHI/ICTEPCIBO HAVYKH U BbICH_IE}" O OBPA30]§AHI/I}1 POCCHﬁGKOPI OEJNEPALIIN
T'POSHEHCKHWU I'OCYAAPCTBEHHBIM HEOGTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M./[. MumoHnmkoBa

Jucrunnmna MaremaTuka
WNucTutyT HED®TU U T'A3A I'pynner HIJL cemectp_ 2
BUJIET Ne 10
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1. MakcumyMm © MEHEMYM QyHKIHA. Heo6X011MMOe YCIOBHE SKCTPEMYMA.
. . 3
2.Haiitu nponssonueie bynkmmii:a) y =2x° —— +arctgx; 6) y= (ex + X)COS X;
X
nx

2x* -3
e) y=7x*—Inx+3cosx, y"—?

6) y= ; 2) y=ctg3x;0) 2x* +y* —e’ =0, y, -?

3. HaiiTu MHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMbI GyHKIUU Y = X3+ x> —5x +1.

4. Haifu rpamuent Gpyuxunn Z =A/X + \/V B Touke M (9; 4).

5. Haiitn yacTHBIE IPOU3BOIHBIE Z;(, Z;X, Z;y st GyHKIMun Z = ny

MI/IHI/ICTEPCIBO HAYKHU U BI)ICIHEUFO OBPABO]‘BJAHI/ISI POCCHPI(;KOI?T OEJNEPALIIN
T'PO3HEHCKHWU I'OCYJJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M./[. MumoHmkoBa

JucuuIimmHa MartemMaTuka
WuctutyT HED®TU U TA3A I'pynmer HIJZT cemectp_ 2
BUJIET Ne 11

1. loctarounsie yciuoBusi Bo3pacTanus (YObIBaHUS ) ()yHKIIHH.
2.Haiitu npousBoaHbie QYHKUUN: a) Y = % —3cosx—4x°; 6) y= (X4 + 3X)tg X
X
sin x

6) y=————: ) y=e""%0)2x’ —y® —cosy=0, y} -?
X“ —5Xx

e) y=8x>+5x+2sinx, y'—?
. 2x3 2
3. HaiiTi uHTEpBabl MOHOTOHHOCTH U IKCTPeMyMbI QyHKIIUU Y = 3 —X"=-2.
4. Haiitu rpasueHT GyHKIuU Z =,/ Xy B TOouke M (1; 9).
5. Haiitu yacTHbIE IPOU3BOAHBIE Z;, Z;:X, Z;y st yHkuuu Z = XL .

y

MI/IHI/ICTEPCIBO HAYKHU 1 BbICH_[E}" O OBPA30]%AHI/I}I POCCHﬁgKOﬁ OEJJEPALINN
T'POSHEHCKHWU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
“MeHH akagemuka M./[. MumoHnmkoBa

JucuuImHa Maremaruka
HNHuctutyT HE®THU U T'A3A I'pymmer HIJL cemectp_ 2
BUJIET Ne 12

1. Haxos/IeHHe HHTEPBANOB BHITYKIOCTH U BOTHYTOCTH, TOUKH Meperuoa.
2. Haiitu npousBonnsie Gpynkumii:a) y =3/x* —5* + x°; 6) y= (X3 — 2)Sin X;
6) y= 4>3(+:; 2) y=(x*=2x)*; 0) x* —e* -2y*=0, y. -2

X —_

e) y=4x"-10x—cosx, y"—?

3
o 2
3. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U SKCTpeMyMbI QyHKIUU Y = X? + X -2.

4. Haiitu rpaguent pynkuun z = (x2 + 1)(y? + 2) B Touke M (—1; 2).
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o ! ”n 14
5. HaiiTu yacTHbIE TPOU3BOAHBIE Zy, Zyx, Zyy it GyHKIMU Z =

y
X—Yy'

MI/IHI/ICTEPCIBO HAYKHU 1 BbICH_[EuFO OBPA30]§AHI/IH POCCHVIQKOPI OEJEPALIIN
TPOSHEHCKUHM I'OCY AJAPCTBEHHBIM HEO®TSHOM TEXHUYECKMY YHUBEPCUTET
nMeHd akagemuka M.JI. MuinoHImKoBa

Jucnunnmmna MaremaTuka
WNHuctutyT HED®TU U T'A3A I'pymner HI'JZT cemectp_ 2
BUJIET Ne 13

1. O6mmas cxema uccneoBanus GyHKIUU U IOCTPOESHHS TpaduKa.

2. Haiiti npoussoansie Gynxumii: ) Y =4J/X =3 +5Inx; 6) y=(X+3)tg X;
sin x
6) Y="5 =

X" +2X
e) y=x2+3x*—sinx, y"—?

. 2) y=arctgx% o) 2xy? —cosy =0, y, —?

3 2
3. Haiitu uHTEpBaJibl MOHOTOHHOCTHU U 3KCTpEMYyMbI QyHKIUU Y = X§ ) 2X+4.

2
4. Haittu rpaguenT QyHKIMA Z = 3\/(X — y)2 B Touke M (5; — 4).

5. Haiit yacTHBIC MPOU3BOTHBIC Z;(, Z;X, Z;y i GyHKUIMU Z =

%<

MI/IHI/ICTEPCIBO HAYKHU U BI)ICHIEUFO OBPA3OI§AHHH POCCHP'I(EKOP'I OEJEPALIIN
T'PO3HEHCKHWU I'OCYJJAPCTBEHHbBIM HE®TAHOU TEXHUUYECKNU YHUBEPCUTET
nMeHH akagemuka M./[. MumoHnmkoBa

JAucuuIimmHa MareMmaTuka
HNucturyT HED®TU U T'A3A I'pymmer HIJL cemectp_ 2
BUJIET Ne 14

1. dyukuusa HeckoNbKUX MEpeMEHHBIX, 061acTh onpeaenenus. [Ipenen GyHKIMu ABYX NepeMeHHbIX HenpepbhiBHOCT
(GYHKIMM B TOYKE U B 00JIACTH.

2. Haiiti ipou3BOAHbIE (DYHKIIHIA: Q) y:W—5X+|092X; 0) y:ex(x2—2);
6) Y= C:?S);; 2) y=0Bx*=2)"% o) x’siny—2y*=0, y, —?
X —

e) y=2x*-3x—cosx, y'—?

3
3. HaiiTi uHTEpBaIbl MOHOTOHHOCTH U 3KCTpeMyMbI QyHKIUU Y = X x2—3x-2.

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

5. Haiitn yacTHBIE IPOU3BOJHBIE Z'y, Z;x, Z;y s pyHKIMu Z = X’ — yX.

MI/IHI/ICTEPCIBO HAVKH U BbICH_IE}" O OBPA30]§AHI/I}1 POCCHIﬁgKOPI OEJEPALIIN
T'POSHEHCKUUM I'OCYAJAPCTBEHHBIN HEOTSAHOUW TEXHUUYECKNY YHUBEPCUTET
nMeHH akagemuka M./[. MumoHmkoBa

JucuurmHa Maremaruka
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WNHucTutyT HED®TU U T'A3A I'pynner HIJL cemectp_ 2
BUJIET Ne 15

1. Mpoussoanas GyHKIMM, ee FeOMETPUUECKUI M MEXAHHYECKHI CMBICITBI

2

2.Haiitu npousBoaHbie GyHKUMN: a) Y = 3x" — = +19Xx; 0) y= e*tgx;
X

6)

sin x

2 o) y=arctgx®.0) 2xIny —y? =0, y}, —?
X" +2X

y:

e) Y=5x"+x*—¢e*, y' -2

3

3. HaiiTi unTEpBaibl MOHOTOHHOCTH U IKCTpeMyMbl QyHKIUU Y = X _4x-2.

3

4. Haiitu rpaguent QyHKiun Z = £)2( B Touke M (16; 4).
y

" 14

5. HaiiTu yacTHBIE IPOU3BOJHBIE Z;(, Zyyr Lyy AN bynkuun Z = x) + yX.

TPETUU CEMECTP
BOIPOCHI 1JIs1 COBECEJJOBAHUSI (TEKYIIIUIA KOHTPO.Ib)

Paznen: « MHTErpasibHOE HCUMCIEHHE)

1.

2.

©WooN O

10.

11.

[lonsatue mnepBooOpa3Hol. HeompenenéHuelii wHTErpanr u ero cpoiicrBa. TaGmmua
HEOINpeAeIEHHBIX UHTErpasioB. OCHOBHBIE METO/Ibl HHTEIPUPOBAHHUS.

HenocpencTBenHoe MHTETpUpOBaHUE, METO MOJBEACHUS 0] 3HAK IuddepeHIrana, METox
3aMEHBI IEPEMEHHON. UHTETPUPOBAHUE 10 YACTAM.

KommnekcHele yncna. AnreOpanueckas (opma 3amucy KOMIUIEKCHOTO uucia. Monaynb u
aprymMeHT. TpuUroHomerpuueckass M IoKas3aTedbHas (OPMBI 3allUCU KOMIUIEKCHOTO 4YHCIIA.
[elictBusa Haa koMIuieKCHbIMU yncinamu. @opmyna Myaspa-Jlammnaca.

Mnorounensl. Teopema be3y. OcHoBHas Teopema anreOpsl. PasnoskeHue MHOroujieHa Ha
JIMHEWHBIE U KBAJIPATHBIE MHOKUTEIIH.

Tunsl npocTemmx Apodel u X UHTErpUPOBAHHUE.

WHTerpupoBanne pallMoHaIbHBIX Ap0o0ei METOI0OM pa3jioKeHUs Ha MpocTeiine apoou.
WHuTerpupoBanue NpoCTeHIINX UPPALMOHATBHBIX (PYHKIUH.

WHTerpupoBanne TpUrOHOMETPUYECKUX (PYHKIMHN, YHUBEpCATIbHAs MIOJICTAHOBKA.
Onpenenénuplii uHTErpan u ero cpoiictBa. Popmyna HeroTona-Jleitonuna. 3ameHa
IIEPEMEHHON B OIpeAeNEHHOM HHTerpayse. @opMyla HHTETPUPOBAHUSA IO 4YacTAM I
ONpPENEIEHHOr0 UHTETpaa.

[IpunoxkeHus onpefenéHHOr0 HHTErpajga: BbIYMCIEHUE IUIOMAAeH IUIOCKUX —(Uryp,
BBIUUCIIEHUE JUITMHBI IYTU KPUBOH, 0OBEMOB TEll.

HecoOctBennbie uHTErpanbl. MHTErpansl ¢ OECKOHEUHBIMHM MpeelaMd HHTETPUPOBAHMSL.
WuTerpansl OT HEOTpaHUYEHHBIX (PYHKIIHA.

Paszpen: «/Indpepennuaibubie ypaBHEeHU

1.
2.

ok

Judbdepennmanbupie ypaBHEHHS: onpeeneHue, mopsaok 1Y, pemenne Y.
HuddepenunansHoe ypaBHeHHE 1-T0 MOpsIKa: onpeaesieHne; ooliee  YaCTHOE peIIeHHs.
Teopema cymiecTBOBaHUA U €IMHCTBEHHOCTH pemieHus s Y 1-ro mopsiaka.

Y ¢ pa3aensomuMucs IEPEMEHHBIMU: ONIPEIEICHNUE U TIOPSAA0K PELICHNUS.

Onuopoansie 1Y 1-ro nmopsaka: onpeaeneHre U nopsaI0K perieHusl.

JIuneiinsie /1Y 1-ro nmopsaxa: onpeneneHue U NOpsaI0K peLICHUs.

Juddepennnanbable ypaBHEHUS 2-T0 MOPSJIKA: ONpPeesIeHre, B 00IIEro peieHus;
TEOpeMa CYIIECTBOBAHUS U €AMHCTBEHHOCTH PELICHUS.

[Ipocreiime ypaBHEHUS, TOMYCKAIOIINUE MOHMKEHUE TTOPSIKA:

y'=1(x), y'=1(xy), y'=1(y.y).
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8. Jlumeitnwie 1Y 2-ro mopsiika: HEOAHOPOIHBIC U OJHOPOIHBIE ypaBHeHUs. Teopema
CYLIECTBOBAHMS U €JMHCTBEHHOCTH PEIICHUS

9. Jluneiinsie ogHOpoansie 1Y 2-ro mopsiika: TeopeMa o0 CTPYKTYPE €ro pelieHus

10. HeonHnopoaubie nuneiHbie JIY 2-T0O mopska: TeopeMa 0 CTPYKType OOIIeTo pemeHus

11. Jluneitasie ogqHopoanbie /1Y 2-T0o mopsiaKa ¢ MOCTOSHHBIME K03 puireHTamu.
XapakTepucTUYecKoe ypaBHEHUE U CTPYKTYypa OOILEro pemeHus

12. Jluneitapie HeoqHOPOAHBIE 1Y 2-T0 MOpsiKa ¢ MOCTOSHHBIME KO3 QHUIIIEHTaMH CO
CHEeLUaJIbHON NPABOM YaCThIO

13. Meron Bapuanuu MpoU3BOJILHBIX TOCTOSIHHBIX (MeTo Jlarpanxa)

14. Cucremsl nuddepeHnnanbHbIX ypaBHEHUNH. MeTo UCKITIOUEHUS PEICHHS CUCTEMBI
YpaBHEHUH.

KOMILIEKT 3AJAHUM 1JISI KOHTPOJIbHOM PABOTHI (PYBEXKHBII KOHTPO.Ib)

HEPBASA ATTECTALUA
Bapuant 1
1. Haiitu I/IHTeraJ'IBI'

) j(s cos” X+X__1O\F 4)dX; 6) [ dx; n)[(3x+1) e dx; r)f%;
—X
H)J‘%(X_Z%; e)I0053xcos9xdx.
+2X+

Bapuanr 2
1. HaliTu uHTETpasbI:

1 d 3
a) I(10+r$ X2 X3F+c03x]dx,6)j 4X — dX B)J.X X F)I4 3X 3dX

zt)j (2x —L)dx . e)jcossxsin xdx .
—6x+1

Bapuanr 3
1. Haiitn nHTETpasb!:

6 9 5 X 47,3 . 3
a)-[(sinzx+ - te -Jx_de,@jl_

dx k) [x cos(2x +1)dx; ol

4 arctg® x@+x)
Ifﬁ%‘i)ixl; e)jcos4 xdx .
Bapuanr 4
1. Haiitn nHTETpab!:
: 1 dx In xdx
a) 158|nx— +—+13 4% — jdx;G) . B) ;
/ ( 3x J Ja-sx =
r)j( 4x) In xdx; u)j%; )J.sm xdx.
Bapuanr 5§

1. Haiitu uHTErpasnsl:

2) [(2.5" —3003x+%—i+3) dx;6)jsin(3—5x)dx; B)J‘XE_XZdX;F)J‘arCtg:BXdX;
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H)I—££j£99§51 e)jtgsxdx.

2+2X+X
Bapuanr 6
1. HaliTu uHTErpasIbI:
2) I( L3 54 +3) dx:0) [5°% dx: m) [ (x* +1)° xdx;
16+ x2 sin?x X
r)jln(1+x )dx; H)IM; e)J.sinf’xcosxdx.
X*+4x+9
Bapuanr 7
1. HaliTu uHTETpasBI:
15 4 3xdx
+ ——— + 27 |dx; 6) [€>3dx; B) | (5 6x)sin 4xdx :
Y I[ 2_95 ©0s” X 3{/_ ] )] 0]l F)J. 0+ 3x?

H)J' (2x— 3)O'X; e).fsin“8xcos8xdx.
X% +2x+11

Bapuanrt 8
1. Haiitn uHTETpaIb!:

a)j d —3X+‘{/F—7cosx+3 dx:
4+ x°

H)I (4x-1)dx

6)jcos(10x—7)dx; B) J'E"\/sin4 X COS XdX ; r)jx2 Inxdx;
X2 +6X+3

BTOPAA ATTECTAIIUA

Bapmuanr 1
1. Pemuts nuddepeHnpanbuble ypaBHEHUS:

a)ZVVEzy%GDxV:2meHy@) ,1ﬂy——x 2x% 1) Yy =x? —e?;
X
m xy"+2y' =0;¢) y'y*+1=0, y(1)=-1, y()=—1;>1<)y —6y' +10y=x+4.

Bapmuanr 2
. Peruts muddepennmanbabie ypaBHEHUS:

2
a)Xy'+3Y=1;6)Y'=y—2+3%+2;B) Lo y0)=0; 1y y" LX;
X X

D X=yse) Y =2y° y(-1)=y(-1)=1; %) y" -3y +2y=(1- 2x)

Bapuant 3
1. Pemmnts nuddepennpanbubie ypaBHEHUS:
2
a)y'= y+3 ; 0) y'= y2 +5 X+4; B)xy'—2y =3x"; 1) y"'=3x + COS 5X;
X X

x) xy"+y’=%;e> y'y*+64=0, y(0)=4, y'(0)=2: 0 y"~4y'+4y =€ 2.
Bapmuanr 4
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1. Peminth nuddepennmanbubie ypaBHEHUS:

2) y'=7)"16)y'= ;H 22 J(1)=0 ») yrCOSX=COSY; 1) XY — Y =e* X5 )

y'=—1 y(ﬁ)z%;y’(%):l; o) vy =(y'); ) 4y"-8y'+5y =x°.

sin?2x " "\ 4
Bapmuanr S
1. Pemuts I[I/I(b(bepeHuHanLHHe yPaBHEHHS:
, 12
2)2yy+3x =0; 6)y—— L9 =4 »y —fr—s?
X

r) y'=cosx+e; n) xy"+ 2y’:0; &) Y =1—(Y)?; x) y"+2y' =x>+2.
Bapuanr 6
1. Pemnte muddepennmansabie ypaBHEHUS:

) X' =3y"5 6) y=1 =37, D=4 9 W y==2in y=—E;

0y =24y%; ) X*y" + X2y =/x; w) y" — 6y +8y=3x" -1,

Bapuanr 7
1. Pemuts nuddepeHnmanbubie ypaBHEHUS:
y® Py 3y
a) y'= 0 6) y=2—L 41 B Y+ =x* 0 ytgx=y +1;
3x+1 by X X

n Y= % ¥(1)=2, y'(1)=0;¢) y"=30y*; x) y" -4y’ +8y=6e"".
X

BapuanT 8
1. Pemmmte muddepeHnnanbHple ypaBHEHHS:

3
Q) =y tgx, W(7)=3:6) y'=225 + 2 B)y'—l=x Sin X ;1) Y"'=sin 5X + 082X
X

1/ ” 1
0 y'tg5x=5y"; 94y’ =" -1, y(0)=+2, y'(0)= 573V 2y 5y =5x.

Bapuanrt 9
1. Pemminth nuddepenmanbHble ypaBHEHUS:

In x 1

y
D) YA+ X7y =dx;6) y=eX + 2, y(e)=0;my =L =282 0y =S+ dximay' =
X X X X

y’y"=y" -16, y(0)=2v2, y(0)=~2:x) y" 6y +10y =x +4.

Bapuant 10
1. Pemmuts nuddepeHnpanbbie ypaBHEHUS:
y u 3 y: Ly 4y
a)y'= 16) y' = It B>y'—x_:2x3; N Y =x=Inx; 5y =(y)*e

y":l(mnij; y(l):%,y'(l)zl; %)Y+ 2y +5y=x—2.
X X

Bapuant 11
1. Peminth nuddepennmanbuble ypaBHEHUS:
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a) 2y'¥x =)%6)y'= —y’ B) y—l: x*, y(1)=0; r) y"=arctgx;

0 Xy +2y =0:e) y' =72y%, y(2)=1, y'(2)=6; 4) y" -6y +10y =x +4.
Bapuanr 12
1. Pemmts auddepeHnnanbHbe ypaBHEHHS:

D V=300 =2 Y 4y By~ = oy Xy =4
X .X'

0 y"=sin5x; e) y"y° +36 =0, y(0)=3, y'(0)=2:4) y" — 4y + 4y = x* +3x.
Bapuanr 13
1. Pemuth muddepeHimanbHbie ypaBHEHHUS:

2
a)y(4+ex)dy=exdx;6) y':y—2—¥+4; B) y'+3—y:x4; )y’ =e”* -3x;
X X

n yxInx=y';e) y'=8y*, y(0)=1, y'(0)=2; %) y"+2y +5y =x.
Bapuanr 14
1. Pemnts auddepeHnnanbHble ypaBHEHHS:

a) 2yy'+3x=0; 0) xy':yln¥; B) V+yCOSX=C0Sx; r) y" =X’ + COS4X;

[l) xyrr — yr; 6) yrr :32)}3, y(4):11 yr(4): 4; )K) yrr _ yr _ 2y —Bx+1.
Bapmuanr 15
1. Pemmuts nuddepeHnmanbubie ypaBHEHUS:

a) X)' +3y=0;6)xy’ =/2x> + y* +y; B) Y+yCOSX=C0Sx n)y =xe"; n)
yﬂ(ex -|-1)-|- y'ZO;e) yﬂy3+1620, y(l):21 y,(1)=2; ) yrr_zy;_3y24x.

BTOPASA ATTECTALUA
Bapuant Nel

1. HCCHGHOB&TB YUCIIOBEBIC pf[Z[I)I Ha CXOOUMOCTDH
3" (n+2)! (1’ +5n+8)
a) 6) ), — =" B) —
Z \/ nd+2 ; n ; 3n%?-2
2. HCCHCI[OB@.TB Ha YCHOBHYIO, a6COHIOTHYIO CXOOAUMOCTH
5 &
n=0 \/ 2n + l

3. Haiit 065acTh CXOMMMOCTH CTETIEHHOTO Psijia

©, ongh
>

n=1 n +1

Bapuant Ne2
1.UccnenoBarh YuCIOBBIC PSAABI HA CXOIUMOCTD

a) Z 6) i -1 ; B) i(arctg%}

= 15n i2' no15" (n+1) n-1
2. HccnenoBarh Ha yCIOBHYIO, a0COIOTHYIO CXOAMMOCTD
0 (_ 1)n+1

2

n Inn
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3.Haiitu o0mnacrs CXO,Z[I/IMOCTI/I CTEIMEHHOT0 psia

2 Z(n+1)

2n 3n+l

1. I/ICCJICI[OBaTB YHUCJIOBBIC PAJbl HA CXOAUMOCTDb

I o )

2. UccnenoBark Ha YCIOBHYIO, a0COMOTHYIO CXOAMMOCTh

< 1
N
n=1 n
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Kputepuu onieHKH NHCbMEHHOH KOHTPOJIbHOM PadoThl (8 pamkax pybedcHol ammecmayui)

Peznamenmom BPC kagheopvl «Bovicwias u npukiadHas mMamemamuxay npeoycmMompeHo 25
0annoe 3a 6vlNOJHEHUe pPYOedNCHOU KOHMPOIbHOU pabomul. Kaowooe 3adamnue, 6xoosuee 6
KOHMPOIbHYIO, OYEHUBAEMCs Npenooasamenem ONpedeieHHbIM Koauuecmeom 0annos. Mmoeoguvlil
OaL 3a KOHMPOILHYIO pAbOMY NOLYUAEMCS. CYMMUPOBAHUEeM DALI08 3ad 6ce 3A0AHUSL.

Kpurepuii oueHKH 0HOI0 32 JaHUSA:

— oOyyarouuiicss MpaBWJIBHO pELIMJ 3aqady;  [pPH O5TOM JIOTUYHO, TOCJIEIOBATENbHO U
apryMEHTHPOBAHHO M3JI0XKHII PEelIeHUE 3aa4l — MaKCUMAallbHOE KOJTMYECTBO 0aslioB;

— o0yyJaromuiics B OCHOBHOM MPaBWJIBHO PEHIMI 3a/ady, JOMYCTHUB MPU STOM HE3HAUUTEIbHBIC
HETOYHOCTH U MOrpemrHocTy — 80% OT MaKCUMaJIbHOTO KOJIMYECTBA OAITIOB;

— 00yuvaromuiicsi He TTOJIHOCThIO peIIiII 3a/1ady, Ho He MeHee 50%, JoMmyCTUB IpH 3TOM He OoJee
onHOU TpyOo# ommOku — 60% OT MaKCUMaIBLHOTO KOJIMYeCTBa 0aJlioB;

— oOydaruuiics TpUBENI HEMOJHOE pelleHHe 3amaud (cteneHb NmogHOThl — oT 30% mo 50%),
JOTYCTHUB MPHU 3TOM 3HAYUTETbHBIC HeA04YeThl — 40% OT MaKCUMalbHOTO KOJMYECTBA OAIJIOB;

— oOyuaromuiics mpuBen He 6onee 30% pelieHus 3agauu, JOMYCTHB MPU 3TOM TpyObIe OMIMOKH U
Heno4eTsl — 20% OT MaKCUMAalIbHOTO KOJIMYecTBa 0alioB;

— o0yyarouuiicss He MPUCTYMHII K perieHuto 3aaaun — () 6ayos.

9K3AMEHAIIMOHHBIE BUJIETHI
I'PO3BHEHCKMIT TOCYJIAPCTBEHHBIM HE®TIHOM TEXHUYECKUU YHUBEPCUTET

UMEHU AKAJJEMUKA M. . MWJUJIMOHIIIUKOBA

BMJIET Ne 1
JucuuImHa Maremaruka
WNucturyr HEOTU U TA3A criennanbHOCTb HI'J ceMecTp 3

1. Heonpenenenuslii nnterpan. CpoiictBa MHTErpaioB. Tabiuiia HeonpeaenEHHBIX HHTETPAJIOB.
2. Haiitu HeonpeieIeHHbIE HHTETPAJIbL:

1) [ (3x+ 5 )ax; 2)J‘Xeaxdx 3) [cos® xsinxdx; 4)[ X X+5 4

X2 +Xx—2
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zl?2
3. BeluuciauTs onpeaeneHHblii MHTErpalt: Ixsin 3xdx .

0
4. Pemmth muddepeHnuanbHple ypaBHCHUS:

+ 3
1) y—y 2) y’+%=x3; 3) y"—6y'+9y =0.
x°
I'POBHEHCKMI1T TOCYJIAPCTBEHHBIM HE®TSIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUJIMOHILIUKOBA
BWJIET Ne 2

Hucrumina MaremaTuka
WNucturyr . HEOTU U T'A3A ciennanbHOCT HI'JL ceMecTp 3

1. Tunsl mpocTeNIINX pallMOHAIBHBIX Apo0ed U UX UHTETPUPOBAHHUE.
2. HaiiTu HeolnpeieIeHHbIE UHTETPAJIBL:

1)]'(3 + \/_)dx 2) [x e dx; 3)Icos xsin xdx; 4)]\/_

3. BBIYUCIIUTE ONpPE/ETEHHbIA MHTErPAT: ISiﬂ(?)X —l)dX
0
4. PemmTh nudpepeHIuanbHbIe ypaBHEHHS:

1) w'=y%  2) y+==9x% 3)y =2cos7x.

I'PO3HEHCKUI T'OCYJIAPCTBEHHbIN HE®TAHON TEXHUYECKWUI YHUBEPCUTET
UMEHUN AKAJJEMUKA M. . MWIUJIMOHIIIUKOBA

BUJIET Ne 3
Hucrumina MaremaTuka

Wucturyr HEOTU U T'A3A  crienmalibHOCTh HI'ZL  cemectp 3

1. UnTerpupoBanre TPUTOHOMETPUYECKUX (PYHKIIUH.
2. HaiiTu HeolpeieIeHHbIE MHTETPAJIBL:

1) (@ —7)dx; 2) [xsin2xdx; 4)[—— ;4
)I( ) )I )Ix +4x+12° )-[49—x2
2
3. BeluucnuTs onpeneneHHblidi MHTErpadt: IXGX/ZdX .
0
4. PemmTsh nuddepentmanbupie ypasaenus: 1) 2y'(x + 2) = y?; 2) y'— —y = 6x*;

3) y'=3x+C0S X.

I'POBHEHCKMIT TOCYIAPCTBEHHBIM HE®TIHON TEXHUYECKUU YHUBEPCUTET
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NUMEHHN AKAJEMUKA M. I. MUJUIMOHIITNKOBA

BUJIET Ne 4
Huciumimna Maremaruka

Wucturyr . HEOTU U F'A3A cnenuaabHOCTb HI'Z1T cemectp 3

1. Onpenenennblil nHTErpan u ero ceoiicrea. ®opmyna Herotona-JleitOnuma.
2. Halitu HeonpeneIeHHbIE HHTErPaJIbl:

1).[4\/_dx 2) [ x cos3xdx 3)J'S'nXdX )_[

COS™ X
2r

dx
5+ 4X + X?

3. BbruucauTs onpeeneHHbli HHTErpa: I Xcos—dx .

0
4. Pemutb I{Hcp(pepeHuI/IaJILHme YpaBHEHUS:

1) xp'+ 3y =0; 2)y———3x 3) y'=2x*+cosdx.

I'PO3HEHCKUI TOCYJIAPCTBEHHbIM HE®TAHON TEXHUYECKWUI YHUBEPCUTET
UMEHU AKAJIEMUKA M. . MIWJUJIMOHIIIMKOBA

BUJIET Ne 5
Hucrumina MaremaTuka

Wucturyr . HEOTU U T'A3A cnenuaibHOCTb HI'Z1 cemectp 3

1. IIpunosxeHust ONpeAeIEeHHOr0 HHTErpaa.
2. HaiiTu HeolpeieIeHHbIE UHTETPAJIBL:

jdx-aj"* dx; j3 2) - cos 5 xdx; de
a) 328 ) | sin*xcosxdx; )| (3x—2)-cos5xdx; o) 36 1 dx2
¢ dx

3. BBIYHCIUTH ONpeeTICHHbI HHTETPa: I—
X°+4X+5
4. Pemmts muddepennransabie ypapaenus: 1) xy' = y? + 121; 2) ' —7—y =Xx;

3)2y" 4+ 2y'+ 5y =0.

I'PO3BHEHCKMIT TOCYJIAPCTBEHHBIM HE®TIHOM TEXHUYECKUU YHUBEPCUTET
NUMEHU AKAJIEMUKA M. JI. MUJUIMOHILIMKOBA

BUJIET Ne 6
JucuuImHa MaremaTtuka

WNucturyr  HEOTU U T'A3A cnenuaabHOCTb HI'ZT cemectp 3

1. MHTErpupoBanne METOJOM 3aMEHbBI NIEPEMEHHOMN U MO YACTSM.
2. HaiiTu HeonpeaeIeHHbIE MHTErPaJIbl:
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g . dx dx
1) jﬁdx 2)Ix0033xdx, s)jm 4)Jm

16 dX
3. BbruncauTs onpeeneHHbl HHTErpa: I \/_

X +4x
4. Peumts nudpepennuansapie ypapaenus: 1) 2Yy+3X=0; 2) y'+3—y =x*;
X

3) 4y"-8y+5y=0.

'PO3HEHCKMI1I IT'OCYJIAPCTBEHHBIM HE®TIHOM TEXHUYECKUU YHUBEPCUTET
NUMEHU AKAJIEMUKA M. JI. MUJUIMOHILIMKOBA

BWJIET Ne 7
JucuuIimHa Maremartuka

Nucturyr HEOTU U T'A3A cnenuaibHOCTh HI'J1 CeMEeCTp 3

1. Muorounensl. Teopema be3y. OcHoBHas TeopeMa anreOpsl. PaznoskeHne MHOrouieHa ¢
JICHUCTBUTENHHBIME KOA((DUIIMEHTAMU HAa TUHCHHBIC H KBAIPATUIHBIC MHOKHUTEIIH.
2. Haiitu HGOHpe,Z[eJIeHHLIe HHTErpabl:

) |5 —d 2 Inxdx:  3) | cos® xsinxdx; 4
)J'(x +“ Ydx; ).[x n xdx; )I )'[2+X
7l2

3. BbruucauTs onpeeneHHbli HHTErpa: I xcos4xdx .

0
4. Pemmth nuddepeHnmanbapie ypasHenus: 1) y' — y? cos? x = 0

2) y’—%=2x8; 3) y"—5y'+ 6y =0.

['PO3BHEHCKUI1 TOCYJIAPCTBEHHBIN HE®TIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILMKOBA

BUWJIET Ne 8§
JucuuImHa MaremaTtuka
Nuctutyr ~ HEOTU U T'A3A cneumansHocts _ HI'JI ceMecTp 3

1. PaznoxeHune parioHalIbHOM ApoOH Ha CyMMY IPOCTEHIINX ipobeil. IHTerpupoBanue
paloHaIbHBIX IpoOeit.
2. Haiitn HeonpeneneHHLIe UHTErPAJIbL:

1) f2x* - z=)dx; 2) [xe¥dx; 3)J'cos xsinxds; 4)[

x? +8x+18
1

3. BeluuciauTs onpeneneHHblidi MHTErpadt: IXG_ZXdX .
0
4. Pemmth muddepeHnmanbHpie ypaBHEHUS:

2_
1) y'=2=2) y+2=-%  3)y" =5sin6x.
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I'POBHEHCKMIT TOCYIAPCTBEHHBIM HE®TIHON TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILIUKOBA

BUJIET Ne 9
Juciunnmna MaremaTuka

Nuctutyr . HEDOTU U I'A3A cnenuaibHOCTh HT'J ceMecTp 3

1. HecoOcTBeHHBIE HHTETPAIIbI, UX OCHOBHBIE CBOICTBaA. [Ipr3HaKu CXOUMOCTH HECOOCTBEHHBIX
WHTETPaJIOB.
2. Haiitu HeonpeaeIeHHbIE HHTErPaJIbl:

1) [ @x° —X—63)dx; 2) [x*Inxdx; 3) jcos”xsin xdx; 4)]%.
7l2
3. BbruucauTs onpeneneHHbli HHTErpa: I xcos—dx .
0
4. Penmts nudpepeHnranbHpe ypapaenus: 1) y' = %; 2) xy'—2y=3x";

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

['PO3BHEHCKUII TOCYJAPCTBEHHBIN HE®TIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILIMKOBA

BUJIET Ne 10
JAucuuImHa MaremaTtuka

Wuctutyr HEOTHU U T'A3A crienmanbHOCTh HI'JT ceMecTp 3

1. Muddepenunansupie ypaBHeHUs. OCHOBHBIE TTOHATHSL.
2. HaiiTu HeonpeneneHHble HHTETPAJIbL:

1)j(%—5x3)dx; 2) [x*Inxdx; 3) [

xdx dx
;9]

;4 :
Ix2 +1 )5+2x+x2

2

3. BeluuciauTh onpeaeneHHblii MHTErpalt: jcoss X sinx dx.
0

4. Pemmts nuddepeHanbHble ypaBHEHUS:

1) x'=27 2 y+Z=2x% 8) ) =sin5x.

I'PO3HEHCKUI TOCYJIAPCTBEHHbIM HEDTAHON TEXHUYECKWUIA YHUBEPCUTET
UMEHU AKAJJEMUKA M. . MWJUJIMOHIIIUKOBA

BWJIET Ne 11
Jucrunnmna MaremaTurka
Wucturyr  HEOTU UTA3A crneunanbHOCTb HI'ZT cemectp 3

1. Heonpenenenuslit uaterpain. CoiicTBa uHTErpaioB. Tabnuia HeonpeaenéHHbIX HHTETPAJIOB.
2. HaiiTu HeonpeaeIeHHbIE HHTErPaJIbl:
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R 6X - sinxdx dx
1) [ (6x7 + 2357 2)_[xe dx; S)JM’ 4)IX2+2X+22'

eS

3. BbruncauTs onpeeneHHbl HHTErpa: IX Inxdx .

e2

4. Pemmnth muddepeHnuanbHbple ypaBHEHUS:
1) y'= %5? 2y =L =x% 3y —7Ty'+6y=0.

'PO3HEHCKMII ITOCYJIAPCTBEHHBINM HE®TIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILIMKOBA

BUJIET Ne 12
JucuuIimHa Marematuka

Nucturyr ~ HE®TU U 'A3A cnenmanbHOCTb HI'JT CeMECTp 3

1. Tunsl npocTeHIMX palMOHAIBHBIX IpOOei U UX UHTErpUPOBAHHUE.
2. HaiiTu HeolpeieIeHHbIE HHTETPAJIbL:

~4 3 . X .
1) [ (3 ) 2) [xeldx 3)[)(

xdx 4I dx

2+4” 5k

VA
X
3. BbruncauTs onpeeaeHHbli HHTErpa: IXCOS— dx .

0
4. Pemuth muddepeHpaabHble ypaBHEHUS:

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

X X

I'PO3HEHCKUI T'OCYJIAPCTBEHHbIN HED®TAHON TEXHUYECKWUI YHUBEPCUTET
UMEHU AKAJJEMUKA M. . MWJUJIMOHIIIMKOBA

BUJIET Ne 13
Jucrunmmna MaremaTuka

Wucturyr . HEOTU U T'A3A cnennaibHOCTb HI'JQ ceMecTp 3

1. UnTerpupoBanre TPUTOHOMETPUYECKUX (PYHKIIUH.
2. HaiiTu HeolpeieIeHHbIE MHTETPAJIBL:

1) [(—=+2Vx3 -7 dx; 2) | xsin(2x + 3)dx; tgxdx . dx
) [+ 2Va% = 7x)dx; 2) [ xsin(2x+3) ) B e

v
. X
3. BeluuciauTs onpeneneHHblii MHTErpadt: IXSII’] —dx .
0

4. Pemuth quddepeHimaibabie ypaBHeHM: 1) y'x3 = y2; 2) y'—ﬂ = 2x3;
X

3) y'=3x+Co0Ss X.
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I'POBHEHCKMIT TOCYJIAPCTBEHHBIM HE®TIHOM TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUJIMOHILIUKOBA

BUJIET Ne 14
Jucrunmmna MaremaTuka

Nuctutyr . HEOTU UT'A3A cnenuaibHOCTh HT'J CceMecCTp 3

1. OnpeneneHHbIil MHTETpaII U ero cBoricTBa. @opmyna HeroTona-Jlelionua.
2. HaiiTu HeolpeieaeHHbIE HHTETPAJIbL:

a5 T sin xdx_ dx
1) j(9x +43/x2 Ydx; 2) [ (2x+3) cos 3xdx 3)Icoszx’ 4)I—5+6x+x2'

2

3. BbIUMCIUTD ONpEe/IeTICHHBIA HHTETPAT: I(ZXS —3x+ 3)dx.
-1

4. Pemuth muddepeHnaabHble ypaBHEHUS:

1) x'+3y=0;2) y'—lzxz; 3) y"'=3x%+2x .
X

I'PO3HEHCKUI TOCYJIAPCTBEHHbIN HE®TAHON TEXHUYECKUI YHUBEPCUTET
UMEHUN AKAJJEMUKA M. . MWIJIMOHIIIMKOBA

BUJIET Ne 15
Hucrumina MaremaTuka

Wucturyr . HEOTU U T'A3A crnennanbHOCTD HI'A ceMecTp 3

1. IIpunosxeHus ONpeAeIEeHHOrO0 HHTErpaa.
2. HaiiTu HeonpeieIeHHbIE UHTETPAJIBL:

N 3 dx
a)j(Gx“ +W]dx;6)f2x 3% .5%dx; 6)[(B3x—2)-cosxdx; 2)f v
¢ dx
3. Berunciuth onpeaeneHHslil HHTerpat | ——————.
5 X°+4X+5

4. Pemmts quddepeHnuanbable ypapHerus: 1) Xy' = 3y2; 2) y'—ﬂ =x° ;
X

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

Kpurtepuu ouneHKM (8 pamkax npomesicymounol ammecmayuu)

Peznamenmom BPC xageopwt «Bvicuias u npuxkiadnas mamemamurxay omeem cmyoeHma Ha
9K3aMeHe OYeHUsaemcs no S-0anlbHOU wKae.
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Kpurepuii oueHKH 0TBETA HA IK3aMeHe:

— 5 OamnoB 1oiydaer CTYIOEHT, IPOJEMOHCTPUPOBABIIMN IIOJHOE BIAJACHUE 3HAHUSAMHU B
COOTBETCTBUH C TPEOOBAaHUAMH Y4eOHOW MPOrpaMMBbl, T.. PEIIMBIIMN Bce 3a1aHus O6e3 ommnOoK B
JIOTUYECKHUX PACCYKJIEHUSAX U B 0O0CHOBaHUM PEILICHUS;

— 4 0ana moay4aeT CTYAEHT, KOTOPBIM IPH IOJHOM BJIAJICHUM 3HAaHUSAMHM B COOTBETCTBHM C
TpeOOBaHUAMHU Y4eOHOH IporpamMMmbl JOIYCTHJI OTIENbHbIE HECYLIECTBEHHbIE OIIMOKU 1100
IIPUBEJICHHBIE UM PEIIEHUS] HEAOCTaTOYHO OOOCHOBAHBI;

— 3 0a/1a 1oJTy4aeT CTYACHT IIPH HENOJHOM M3JI0’KEHUH ITOJIyYE€HHBIX 3HAHUH, JOIYCTHBIIUN IIPU
3TOM OT/EJIbHBIC CYIIECTBEHHBIEC OLTHOKH;

— 2 0a/ia TONydYaeT CTYISHT MpU OECCHUCTEMHOM W3JIOKCHHHM MaTepualia, IOIMYCKAIOIIUN
CYUIECTBEHHbIE OILIMOKH, KOTOpbIE MOIYT HpPENSITCTBOBAaTh YCBOEHUIO JalibHEHIIEN ydeOHOM
uHpOpMaLnu.

YETBEPTBIH CEMECTP

BOITPOCHI JIJIsI COBECEJIOBAHUSA (TEKYIIUA KOHTPOJIb)
Pa3zpnen: «KparHbie, KpUBOJIMHEHbIE M IOBEPXHOCTHBIC HHTErPaJIbl»
JIBoiiHON wuHTerpan. OCHOBHBIE TOHATHS U ONPEICIICHUS.
I'eomeTpuueckuii cmbica 1BOMHOr0 nHTErpaina. OCHOBHBIE CBOMCTBA JJBOMHOIO MHTETpaIa.
Boruncnenue 1BOMHOr0O HHTErpaia B IEKapTOBbIX U MOJIPHBIX KOOPANHATAX.
TpoitHoii unTerpan. OCHOBHBIE MOHATHUS U CBOWCTBA TPOIHOIO HHTErpaa.
Boruncnenue TpoOMHOTO UHTErpajla B I€KapTOBBIX KOOPAMHATAX.
3aMeHa [IepeMEHHbIX B TPOMHOM MHTerpasie. Boruncienue TpoifHOro uHTerpana
B IIJIMH/IPHUYECKUX U CPeprUuecKuX KOOpAUHATAX.
HexkoTtopsle npuinoxeHust KpaTHBIX UHTETPAJIOB.
8. KpuBonuneiinslii unrerpan [-poga. OCHOBHbIE MOHATHUS U CBOMCTBA KPUBOJIMHEHHOTO
MHTErpajia o JJIMHE AYTH.
9. Brruncnenue KpUBOJIMHEHHOr0 HHTErpajia I-ro poaa.
10. HekoTopbie mpUiI0kKeHNs KPUBOJIMHEHHOTO HHTErpana I[-ro poxa.
11. KpuBonunelinslit uuterpai II-ro pona. OcHoBHbIE CBOICTBAa HHTETpaa.
12. Beraucnenue kpuBosuHeitHOTO nHTerpana II-ro poma. @opmyira Octporpanckoro-I puna.
13. HekoTopsle nNpuiIokKeHns: KpUBOJIMHEHHOro uHTerpana Il-ro pona.
14. TloBepxHoCTHBIN HHTETpal [-ro poga. OCHOBHBIE MOHATHS U CBOMCTBA UHTErpasa.
15. IToBepxHocTHBIN uHTErpain II-ro pona. ®opmysna Octporpanckoro-I'aycca.
Paznen «Paabi»
15. Yucnossle psbl, CXOOUMOCTb U PACXOAUMOCTD psiioB. HeoOXxoauMble yCIOBUS CXOIMMOCTH,
OCHOBHBIE CBOMCTBA.
16. locTatouHble MPU3HAKU CXOJIMMOCTH 3HAKOIIOCTOSIHHBIX PSAZIOB: CPAaBHEHHE PSIJIOB.
17. llpusnak JlanamGepa, paaukaabHbIA U HHTETPATIbHBIN pu3Haku Komm.
18. 3nakonepemenHsle psaasl. [lpusnak Jleitouuna.
19. AGcomoTHAS U YCIIOBHAS CXOJIUMOCTD YUCIIOBBIX PSIJIOB.
20. OyHKIMOHANBHBIE PsI/ibl, 001aCTh CXOAUMOCTH. CTENeHHbIe psiibl, TeopeMa Ales.
21. NaTepBan u paanyc CXOJUMOCTH, X HaXOKICHUE B MMPOCTEHITNX CITydasx.
22. PaznoxxeHue (hyHKIMNA B CTETICHHBIE PSIbI.

ogakrwdE

~

OCHOBBI TEOPUHU BePOSITHOCTEH M MaTEeMaTHYeCKOi CTATHCTHKH
16. Cnyuaiinbie coObITHs. CBOWCTBA BEPOSATHOCTEN COOBITHH.
17. OnemenTsl KoMOMHaTOpuku. KoMOMHALINY 37IEMEHTOB.
18. YcnoBubie BeposiTHOCTH. DOpMyIia TIOJTHON BEPOSITHOCTH.
19. TuckpeTHble cydaiiHble BETUYHHBI U MX YHCIIOBBIC XapaKTEPUCTUKH.
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20. HenpepbIBHBIC CTy4YaiiHbIe BETHUUHBI U UX YUCIOBBIC XapaKTEPUCTHKHU.

21. . Koo dunueHT Koppesinum, ero CBOMCTRA.

22. OCHOBHBIC MTOHSTUSI MATEMAaTUICCKOW CTATUCTHKH.

23. JloBepHTeNbHBIC HHTEPBAIBI IS OIICHKH MAaTEeMaTHYECKOTO OXKUIaHUs HOPMAJIbHOTO
pacmpeeseHus.

24. OneHka BEpOATHOCTH (OMHOMHAIIBHOTO pacipeiesieH!s ) IO OTHOCUTEIBHOM YacTOTeE.

25. CratucTu4eckoe pacrpeesieHue BEIOOPKH.

KOMILIEKT 3AJTAHUM IJISI KOHTPOJIBHOM PABOTHI (PYBEXKHBIN KOHTPOJIb)

INIEPBASA ATTECTALUA
BUJIET Ne 1

1.BeruucnuTs a) a)_”-x ydxdy, 3<x<6,0<y<2, 6)Ijxydxdy, y=0,y=1-x°

2.BBIYHCINTS: ”j 2X + 4y — 4z)dxdydz, V: x—2y+22+2=0, x=0, y=0, z=0.

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

”xdxdy; x=-1x=2,y=x+2,y=x".
G
2.BBIUuCInTE: M(4x +3y+2z+ 1)dxdydz; x=0,x=1y=0,y=2,z=0,z=3.

BWIET Ne 3
1.BeruncnuTs: a) ”(x + yz)dxdy; 2<x<3,1<y<2.
D

x° 1
6)”—2dxdy; X=2,y=x,y=—
¢y X

2.BBIUuCInTS: J._”(x +y+ Z)dxdydz;x =0,x=1,y=0,y=12z=0,z=1.
4
BUJIET Ne 4
1.BBIUUCIINTE: a) ”(x2 + y)dxdy;ls x<2,0<y<1;
2

3
6)_Ux—dxdy;y:4,y:x2,y:x—.
¢y 4

2.BbIUUCINTS: j”zdxdydz;x =0,y=0,z=0, x+y+z=1.

BUJIET Ne 5
®akyssrer _[ TID CIIeNUaTbHOCTh_ HIJT cemectp___IV

1 .Bul4ucIuTh: a)”(x2 + yz)dxdy; 0<x<10<y<l;

6)”ydxdy;x=0,y=0,y=\/9—x2.
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2.BbIYuCIuTh: J“(x +y- Z)dxdydz; x=-1Lx=+L,y=0,y=1z=0,z=2.

BUJIET Ne 6
®axynsrer _[TID CIIELMAILHOCTb_ HIJ[ cemectp___ IV

1.BerauciauTs: a) H(x - y)dxdy;lS x<4,1<y<3;
D

6)”xdxdy; x=-1Lx=2,y=x+2, y=x".
G
2 .BeraucimiTs: jfszyzzdxdydz; v:0<x<2,1<y<2, -1<z<0.
Vv

BUJIET Ne 7/
®axynsrer _[TID CIEIMaTbHOCTh HI'JT cemectp___ IV

1. BBIUUCIINTE: a) ”xyzdxdy; 2<x<4,0<y<1;

6)”(x+y)dxdy, x=0,y=0,x+y=3.
G
2.BerauciauTs: m(er 2y +3z + 4)dxdydz, vix=0,x=3,y=0,y=2,z=0,z=1.
4

BUJIET Ne 8
®axynsrer _[TID crenuansHocTh_ HIJI cemectp__ IV

1. BBIUUCTINT: a)”(?)yx2 — 2x3)dxdy; 0<x<1,0<y<1;0)

”ydxdy,y:x/;,y:—x, xX—y=2.
G
2.BBIYuCaunTs: _m(x+y +z)dxdydz, Vix=0,y=0,z=0,x+y+z=1.

BWIET Ne 9
®akysprer _[TID CIIENUATBHOCTb_ _ HIJ] cemectp___IV

3y’

2

1.BbrauciauTs: a) ” dxdy; 0<x<1 0<y<1;
D

6)”%dxdy; y=x,y=9%, y=1/x.
G

2.Beranciants: mxydxdydz x=lx=2,y=-2,y=-1,2z=0,z=1/2.

BWJIET Ne 10
®akyssrer _[ TID CIIENUATBHOCTh_ _ HIJ] cemectp___IV
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1.BBIYHCIIUTE: a)” dXdy 0<x<1 1<y<2;0)

l+x

”(3xZY+2X)dXdy, y =X, 4y=Xx,x=>0.

G

2.BeruucinTs: ”I(— 2x+4y—4)dxdydz, Vix—2y+2z2+2=0,x=0,y=0,z=0.
\'

BUJIET Ne 11
®axynsrer _[TID CIIELMAILHOCTb__ HIJ] cemectp___IV

1.BerauciauTs: a) ”

S axdy;1<x<2, 3<y<4;
y)

6)j;j‘?dxdy; y=x,y=9, y=1/x.

2.BerancianTs: ”I(— % + % + Zz)dxdydz, ViXx+y+z=0,x=0,y=0,z=0.
Vv

BUJIET Ne 12
®axynsrer _[TID CHEHATIBHOCTh  HI'J cemectp___IV
1 .BbIuucanTh: a) ”xexydxdy; 0<x<1, -1<y<0;0)

D
H(x+5x3y)dxdy; y2 =8x, y=4, x=0.
G

2.Beruncinrs: ”j& +§—ijdxdydz, Vi2X+y—-2z—-4=0,x=0,y=0,z=0.
\'

BWJIET Ne 13
®akynprer _[TID CIIENUAIBHOCTb_ _ HIJ] cemectp___IV

1.BbrauciauTs: a) ”(x3 + y)dxdy; 0<x<1 0<y<1;0)

D
”(6x2 + 4xy)dxdy; yZ=X,x+y=2.
G

2.Berancianrs: ”J(ZX +y-— gjdXdydz’ Vi4x+2y—-z-4=0,x=0,y=0,z=0.
\Y

BUJIET Ne 14
®axynsrer _[TID CIIEIMATBLHOCTb__ HIJT cemectp___IV

1.BerauciauTs: a) ”

dxdy,0<x<1 2<y<3;0)
1+ x2

ﬂ(mxy +6y)d><dy, y=x-14y=x? x=0.
G
2 .BBIUUCITIUTE: I\_/”(— X +%— ZZjdXdde, v:iz-3x+y-6=0,x=0,y=0,z=0.

BUWJIET Ne 15
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1.BeraucimTs: a) ”(Sxyz +3y3)dxdy, D:1<x<2, 0<y<L.
D
6) ”(l6xy+4y2)dxdy; —2y? =X, y=x+3.
G

2.BBIYuCINTS: _m(— 2X+ Y + ﬂdxdydz, V:8-8x+4y+z=0,x=0,y=0,z=0.
\"

BTOPASA ATTECTALUA
BUJIET Ne 1

1.BerunciuTs UHTErpal: a) J.y?’dl , rjae AB-yacTtp OKPYXKHOCTHU
AB

X =acost, y =asint, Ogtsg ;

0) Iydx— xdy o actpoune X =acos>t, y=asin’t, 0<t<2r.
AB

2.Mosery Opocatot 6 pa3. HaliTu BeposiTHOCTh TOTO, YTO TepO BHINIAAET HE MEHEE IBYX Pas. (—j

64

BMJIET Ne 2
1.BelunciauTs: a) j vdl mo mapabose y2 =2(X+3) or touku (-3;0) mo Toukm (5;4); O)

AB
'[xzdx+xydy, AB . x =cost, y =sint, OStS%.
AB

2.VImeroTcs 1Be OJIMHAKOBBIC YPHBI: B MEPBOM 5 O€JbIX M 3 YEepHBIX HIapa; BO BTOPOH 4 Oenbix u 2

YCPHBIX MIapa. N3 xaxmoint YPHBI U3BJICKAKOTCA IO OAHOMY IIapy. Haiitu BCPOATHOCTL TOI'0, 4YTO

13
H3BJICYCHHBIC IIAPbI 6y,Z[YT OJMHAaKOBBIX IIBCTOB. (ﬂ

BIWJIET Ne 3
1

1.BeruncnuTts: a) dl no orpesky npamoit ot Touxn (0;0) 1o Touku (1;2);
AB Jx2 + y2 +4
(2;3)

0) J- ydx + X0y 10 npou3BONBHOM JTMHUK, COETMHAIONIEN TaHHbIE TOUKH.

(-12)

2.BepoATHOCTH TOTO, YTO CTPEJIOK IIPH OJHOM BBICTpele monanaer B neab pasaa P =0,8. Crpenok

npoussel 3 BoicTpena. HaliTu BeposTHOCTH TOro, 4To Bee 3 BhICTpena nonaiu B 1enb. (0,512)

BUJIET Ne 4

o npsimoit ot Touku A(0;-2) no Touku B(4;0).

dl
1.Beiuucnute:a) | ——
2 2
s NX tYy
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0) j (x + y)dX — Xdy , rne AB-npsimast, coenunstiomas Touku (2;1) u (3;4).

AB
2.BeposITHOCTh yCIENTHON CAauu YK3aMeHa 0 MePBOMY, BTOPOMY M TPEThEMY IIpeIMETaM y JaHHOTO

cryneHta coorBerctBeHHo paBHbl 0,6; 0,7; 0,75. HaiiTi BepOSATHOCTh TOTO, YTO OH YCIICIIHO CIAcT

Bce sk3aMmeHsl. (0,315)

BUJIET Ne 5

1.B ) | dl it y 1x 2 (0:-2) 10(4:0)

.DBIYUCIIUTH A — 110 0Tp€31<y HpHMOI/I = — X — OT TOYKU 3 J0(4;V),
AB~| X 2 + y2 2

(m;27)
0) IXCOS ydx — ysin xdy no npsivoii  y=2x.

(0;0)
Zy Me6eHBHOI‘O Mara3smHa quLIpe II0CTaBIIIHMKaA, KOTOpLIC IIOCTABJIAOT Me6eJ’IL B HaSHa‘IGHHLIﬁ CpOK

¢ BepositHocTsiMu cootBerctBeHHO 0,7; 0,8; 0,9; m 0,95. Haiitu BeposSTHOCTH TOrO, YTO XOTS OBI

OJIMH MTOCTABIIUK HE YIOKHUTCS B HazHaueHHBIH cpok. (0,5212)

BUJIET Ne 6
1.BbrauciuTs a) J.q/xz + y*dl no xpusoit X = a(cost + tsint),y = a(sint —tCOSt),O <t<2r;
AB

(3:9)
6) Ixydx +(y = x)dy no mmmn y = x2.

(0,0)

2.JlaH psig pacnipeieieHus] AMCKPETHOM CITydaiilHOW BETTUYUHBI:
X 1 2 5 8
P 0,3 0,2 0,4 0,1

HOCTpOI/ITB MHOT'OYT'OJIbHUK PAaCIIPCACICHU .

Haiitu: a) maremaruueckoe oxkumanue M(X); 0)mucnepcuio D(X); B) cpemnee KBaapaTH4ecKoe
OTKIIOHEHHE O (X )

BUJIET Ne 7
(2:8)
1.Bbraucnuts: a) jxydx + (y - x)dy 1o JuHuu Yy = X3;
(0;0)
6) I(xz + yz)jl o kpusoit X = COSt +tsint, y =sint —tcost, 0<t < 27.

L
2.CTy,Z[CHT BbIYUHUJI 25 BOIIPOCOB U3 30 OK3aMCHAIlMOHHBIX. KakoBa BCPOATHOCTH TOI'0, YTO OH

115
CMOYKET OTBETUTH Ha 3 MOCIENI0BATEIBHO 3aJaHHBIX BOIIpoca? (2—

BIJIET Ne 9
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(7;37)
1.Bpranciuts: a) IXCOS ydx — ysin xdy no npsmoii  y=3x;
(0:0)
0) J-\/;dx + \/;dy 110 KpUBOH ) = x° ot touxu (0;0) 10 TouKH (2;4).
AB

2.Cpenu 12 neraneit 8 kauecTBEHHBIE, a 2 CO CKPBITHIM OT rJa3 aedekram. KakoBa BepOsSTHOCTH

. 14
TOT0, YTO Cpe/id BEIOpaHHBIX 5 AeTasneil 3 KaueCTBeHHBIE, a 2 CO CKPBITHIM AeQeKToM? [5

BUJIET Ne 10
1.BbrauciauTs: a) J((Xz + y2 )dX + xydy) 1o xkpuBoii y = e” ot touxu (0;1) 10 (1;¢);
AB
0) Ixsdl 1o Kybuueckoii mapabone ) = x3 ot Tourn A(0;0) 5o Touxu B(2;8).

AB
2.CtyaeHt Belyuni 25 BonpocoB u3 30 sx3ameHalMOHHbIX. KakIplii U3 3K3aMeHAI[MOHHBIX OUJIETOB

COOCPIKHUT II0 3 BOIIpOCa. YT1o0OBI CAaTb 5K3aMCH JOCTAaTOYHO OTBCTHUTH XOTA OBl Ha ABa BOIIpOCa

190
6I/IHeTa, BBI6paHHOFO Hayran. Kaxkosa BCPOATHOCTDL CAauu 9K3ameHa’? (—

203

BIJIET Ne 11

1.Beruncnuts: a) dey — ydX mo kpusoii Y = x%or Touknu (0;0) mo Toukwm (2;8);
AB

0) J‘\/;C” 10 KPUBOH ) = x? ot rouxu (1;1) 10 Toukw (3;9).
L

2.B xopoOke 9 HOBBIX TEHHHUCHBIX Msuei. [[ng urpel Oyzer Tpu Msiua M MOCIE UTPbl MX KIaTyT

O6paTHO B KOpO6Ky. I/IrpaHHLIe MSYd OT HOBBEIX He oTimyarorcsa. Kakxoa BCPOATHOCTL TOI'O, 4YTO

5
B34TbIC BHOBL TpU MsAYa U3 KOpO6KI/I 6YILYT HOBBIMHU. (ﬁj

BUJIET Ne 12
1.Berancnuts:a) I((x + y)dx - xdy), rae AB-nipsimas, coeaunstomas tTouku (0;1) u (3;2);
AB

0) _[xdl 110 OTPE3KY MpsAMOit oT Touku (1;2) 1o Touku (2;4).
AB
2. lmeroTcs Be OJJMHAKOBBIE YPHBI: B IMEPBOM 4 OEBbIX M 5 YEpHBIX IIapOB; BO BTOPOH 5 OenbIX u 6

4yepHbIX. M3 KaxI0oW ypHBI M3BIEKAIOTCS O OJHOMY Miapy. Haiitm BeposTHOCTH TOro, YTO

49

H3BJICYCHHBIC IIAPbI 6yI[yT Pa3HbIX OBCTOB. (@j

BUJIET Ne 13
1.Berancnuts:a) _[xydx 1o gyre Kocunycouasl Y =COSX or x=7 mo x=0;
AB
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0) _[ (x + y)dx, rae AB-napabona y = x* 12, coequnsiontas Touxu (0;0) u (2;2).

AB
2.MImeroTcs 1Be OAMHAKOBBIE YPHBI: B TIEPBOM 5 OenbIX M 3 YepHBIX IIapa; BO BTOPOM 4 OENbIX U 2

YepHbIX IIapa. M3 kaxaol ypHBI HW3BJIEKAIOTCS MO OAHOMY miapy. HaiiTu BEpOSATHOCTH TOrO, YTO

13
H3BJICYCHHBIC IIAPbI 6yIIyT OAHMHAKOBBIX IIBCTOB. [ﬂ

BUJIET Ne 14
(2,1)

1.Berancnute: a)

ydx — xdy
g2 Y’

nepecekaroneit ocy Ox;

0) j\/xz + y2d| 10 OKPYKHOCTHU X% + y2 = ax.
L

2.CtynmeHt Bblyuna 25 BompocoB u3 30 sk3aMmeHanMoOHHBIX. KakoBa BEpOATHOCTH TOTO, YTO OH

10 HpOHBBOJ’IBHOﬁ JIMHUH, COCI[I/IHSII-OH_Ieﬁ 9T TOYKHM H HEC

115
CMOXET OTBETUTH Ha 3 TOCJIE0BATENILHO 3aJaHHbIX BOIpoca? (ﬁ

BWJIET Ne 15

n .
1.Borauciuts: a) J(XZ + yz) dl no oxpyxuoctn X =acost, y=asint,

L
1)
0) I(X + y)(dx + dy) I10 TIPOU3BOJIBHON JIMHUH, COCUHSIOIIECH JaHHBIC TOYKH.
(0,0)
2. Tpoe CTpenkoB HE3aBHCUMO JPYr OT Jpyra CTPENsSIOT MO OJHOH W TOW JK€ MUIICHH C

HaJIeKHOCTHIO (BeposiTHOCTHIO) 0,9; 0,8 u 0,7 coorBeTcTBeHHO. HaliTh BEpOSATHOCTH TOTO, YTO MPHU

OJIHOM 3aJITI€ MUIIIEHB MTOPA3SAT ABOE CTPEIKOB (O6e3paznuyHo kakux) u3 tpex. (0,398)

9K3AMEHAIIMOHHBIE BUJIETHI
MHHHCTEPCTBO HAYKHU U BBICILIET'O OBPABOBAHU S POCCUNCKON ®EJEPALIUN
I'POBHEHCKUII TOCY JAPCTBEHHbBI HE®TSIHOM TEXHUYECKNIM YHUBEPCUTET
nMeHH akazemuka M./[. MunoHnmkoBa

JucuuImHa Maremaruka
NHucturyT HEOGTU UTA3A__ I'pynner HI'JIT cemectp 4
BUJIET Ne 1

1. Jsoiinoii unrterpan. OnpeneneHne U OCHOBHBIE CBOMCTBA. BhIuncienue IBORHOTNO HHTErpaa.
2. Bcexoxkects cemsH coctaBisieT 90%. Uemy paBHa BEpOSATHOCT TOTO, UTO U3 7
MOCESTHHBIX CEMSIH B30UIyT 57
3. B | kop3une 6 Genbix u 5 yepHbIX mapos; Bo || kop3une — 3 Genbix 1 2 yepHbIX mapa. 13

KKI0W KOP3UHBI OepyT 1Mo ogHOMY mapy. KakoBa BepOSTHOCTh TOTO, UTO TO IAphl Pa3HBIX
LIBETOB — COOBITHE A?
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4. Cpenu 100 notepeiiHbIX OMIETOB €CTh 7 BBHIMTPHINIHBIX. HaiiTu BeposiTHOCTH TOro, uTo 2
HayJiauy BBIOpaHHBIX OMJIETA OKAXKYTCS BBIUTPBILIHBIMHU.

3
5. V3MEHHTH MOPSAIO0K MHTETPUPOBAHUSL: Idy j f dx.
1 -y

MI/IHI/ICTEPCIBO HAYKHU 1 BbICH_[EuFO OEPA30]§AHI/I}I POCCHﬁ(;KOfI OEJEPALIIN
TPOSHEHCKUUM I'OCY AJAPCTBEHHBIM HEO®TSHOM TEXHUYECKMY YHUBEPCUTET
nMeHn akagemuka M.JI. MuInoHIKoBa

Jucnunnmna MaremaTuka
HNucturyt HED®TU U T'A3A I'pynner HI'JT cemectp 4
BUJIET Ne 2

1. Tpoiinoii uarerpan. Onpenenenye 1 OCHOBHBIE CBOWCTBA. BhIuncieHIe TPOHHOTO HHTErpana.

2. Momnety 6pocaroT 6 pa3. KakoBa BeposiTHOCTh TOT0, YTO «repO» BhINAAET poBHO 4  paza?

3. B | xop3une 6 6enpix u 5 yepHbIX mapoB; Bo || kop3uHe — 3 Oenbix u 2 yepHbIX mapa. M3
KOKIOW KOp3WHBI OepyT Mo oaHoMmy Imapy. KakoBa BepOSTHOCTH TOTO, YTO 3TH IIAPBI
OJIMHAKOBEIX IIBETOB — cOObITHE B?

4. B rpynne 30 CTyIOeHTOB, cpeld KOTOPHIX 9 OTIMYHHUKOB. HaliTu BEpOATHOCTH TOrO, 4TO
cpeau 0TOOpaHHBIX HayAady 6 CTYJICHTOB 4 OTIIMYHHKA.

5. Beruucnuth TpOHHOM UHTETpA:

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

MI/IHI/ICTEPCIBO HAYKHU 1 BI)ICI_HE}"O OBPA30]§AHI/I}1 POCCHﬁgKOﬁ OEJJEPALINN
T'PO3HEHCKHWU I'OCYJJAPCTBEHHbBIM HE®TAHOU TEXHUUYECKNUU YHUBEPCUTET
nMeHH akagemuka M./[. MumoHnmkoBa

JAucuuImHa MareMmaTuka
HNucturyT HEOTU UTA3A I'pynmer HI'JT cemectp 4
BUJIET Ne 3

1. 3ameHa INCPEMCHHBIX B Z[BOI\/‘IHOM HUHTErpaje. Hepexoz[ K HNOJISIPHBIM KOOPpAWHATAM.

2. BeposiTHOCTB MOTaaHKs B MUIICHB MPH OJTHOM BBICTpEIIE JUIsl JAHHOTO cTpenka paBHa 0,7.
Haiitu BEposATHOCTB TOr0, YTO IPU S BBICTPENIAX MPOU3OUIET POBHO 2 MONAAAHNS B MUILIEHB.

3. B mepBoii ypHe 2 GenbIxX U 5 4epHBIX [I1apa; BO BTOpoil ypHE 4 OembIX u 6 4epHBIX mapoB. M3
K10 ypHbI Hayaaudy OepyT mo ojgHoMy mapy. KakoBa BeposITHOCTb TOro, yto o0a mapa
Oemnble?

4. B smuke 12 neranelt, cpeu KOTOPBIX 4 okpaiieHHbIX. COOpIIMK Hayaauy U3BJIeKaeT 3

neranu. HaiiTu BepOSATHOCTb TOTO, YTO U3 HUX OJ[HA JIeTaJIb OKaXKETCS OKPAIIEHHOM.

5. BeluncanTe TpPOMHON UHTETPAl

[[[%?yzdxdydz, V :-1<x<2, ~ 0<y<3, 2<z<3
\Y

MI/IHI/ICTEPCIBO HAVKH U BbICH_IE}" O OBPA30]§AHI/I}1 POCCHﬁGKOPI OEJEPALIIN
T'POSHEHCKHWU I'OCYAAPCTBEHHBIM HEOGTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M./[. MumoHnmkoBa

JucuuImHa Maremaruka
HNuctutyt HE®TU UTA3A__ I'pynner HI'JT cemectp 4
BUJIET Ne 4

1. Tpunoenus 1BOHHOro ¥ TPOHHOIO HHTErPAJIOB.
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N

B kBaptupe 6 mnammouek. [l KakIOi JTAMIIOYKH BEPOSTHOCTH OCTaThCS WCIPABHOW B
TeueHue roja, pasHa 0,6. KakoBa BeposiTHOCTh TOr0, YTO B TEUEHHE rOia MPUJIETCS 3aMEHUTH
HE MEHBbIIIE [10JIOBUHBI JJaMIIOYEK?

3. B kop3une 6 6enbix, 4 YepHBIX U 3 KpacHBIX mapa. M3 Kop3uHbI MOOYEPETHO U3BICKAIOT IIap,
HE BO3Bpamias ero oOparHo. HaiiTh BepoOSTHOCTH TOrO, YTO MpPH TEPBOM H3BICYCHUU
MOSIBUTCS O€JbIi 1Iap, MPU BTOPOM U3BJICUECHUU — YEPHBIM, IPU TPEThEM — KPACHBIH.

4. B nexe paborator 9 myxunH u 6 xeHumH. [1o TabenbHBIM HOMEpaM OTOOpaHO § 4YeIOBeK.

Haiitu BCPOATHOCTDL TOI'O, 4YTO CpCaAn OT06paHHBIX JINIY 4 KCHIINHEI.
5. BwrucanuTh TPOWHOW MHTETpA:

[[[2xy°zdxdydz, V:0<x<3, =~ -2<y<0, 1<z<2;
\'%

MI/IHI/ICTEPCIBO HAYKHU 1 BBICLHEIO OEPA30]§AHI/IH POCCHPT(;KOFI OEJEPALIIN
TPOSHEHCKUWU I'OCYAAPCTBEHHBIM HE®TSHOU TEXHUYECKNWHW YHUBEPCUTET
nMeHH akagemuka M./[. MumoHmkoBa

JucuuIimHa MartemMaTuka
NucturyT HEOTU UTA3A_ T'pynnst HI'JT cemectp 4
BUJIET Ne 5

1. Kpusonuneitasie uaTerpainsl | u |l poma. FIx cBoiicTBa 1 BEIYHCIICHHUE, CBA3b Mexay HUMU. Dopmyna ['puna.
2. B smuke 14 neraneit, cpeau KOTopbix 8 okparieHHbIX. COOpIINK HayAauy U3BICKAET 2

neranu. HaiiTu BEpoSATHOCTb TOTO, UTO U3BJICUEHHBIE AETAIN OKAXKYTCS OKpAILEHHBIMU.

3. B cempe 5 pnereil. Cuntas BEpOATHOCTH POXXKICHHS MajbuMKa M JCBOYKH OIMHAKOBBIMHU,
Halitu BEposATHOCTB TOT0, YTO CPEU AETEN IBa MaJIb4MKa.

4. B nepBoii ypHe 2 OenbIX U 5 YepHbIX 11apa; BO BTOpoil ypHe 4 OenbIx U 6 uepHbIX 1mapos. 13
KaX/10il  ypHBI HayAauy OepyT 1o ogHoMmy 1apy. KakoBa BeposiTHOCTb TOro, 4TO 00a mapa
Oemnble?

5. Bbruncnute TpoiiHOM MHTErpan:

[+ + 422 Jixdydz, V :-1<x<1, 0<y<2, —1<z<1
\Y

MMHUCTEPCTBO HAYKHU U BICHIEI'O OBPA3OBAHIA POCCHVI@KOPI OEJIEPALINN
T'PO3HEHCKHWU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M./[. MunoHmkoBa

Hucrumina MaremaTrka
HNucturyt HED®TU U T'A3A I'pynner HI'JT cemectp 4
BUJIET Ne 6

1. Cnyuaiiasie co6bITHS: OCHOBHBIE onpeaencHns. Kiaccuueckoe OHATHE BEPOSTHOCTH

2. B rpynne 35 cTyaeHTOB, cpelu KOTOPbIX 9 OTIIMYHMKOB. HaliTu BEpOSTHOCTH TOTO, YTO
cpeau 0TOOpaHHBIX HayAauyy 9 CTyJeHTOB 7 OTIIMYHUKOB?

3. B cempe 5 nereil. Cuntas BepOATHOCTH POXKJIEHHS MajJbuWKa U JE€BOYKH OJMHAKOBBIMH,
Haiitu BeposSTHOCTB TOT0, UTO CpeH JieTei He OoJiee IBYX MaJlbUHUKOB.

4. B marasus BOLUIM TpU HOKymatens. BeposSTHOCTh MOKYyNKH A KaXA0ro u3 HuX pasHa 0,5.
HailiTi BEposATHOCTB TOT0, YTO BCE TPOE COBEPILIAT MOKYIIKH.

4 0

5. V3MEHMTH TOPSAI0K MHTETPUPOBAHUSL: jdy j f dx.
1 -y

MUHUCTEPCTBO HAVKHU U BBICIIIETO OBPA30OBAHUS POCCUMCKOM ®EJIEPALIUN
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I'POBHEHCKUII TOCY JAPCTBEHHbBIN HE®TSIHOM TEXHUYECKNI YHUBEPCUTET
nMmeHn akagemuka M.JI. MumimoHImKoBa

Jucuunimza Marematuka
HNuctutyt HED®TU UTA3A_ I'pynner HI'JT cemectp 4
BUJIET Ne 7
1. Onpe,ueneHI/[e CYMMBI U IPOU3BCACHUA COOBITHIA. TeOpeMLI CJIOKCHUA U YMHOKCHUA BepOfITHOCTefL YcnoBHas
BCPOATHOCTD.

2. Bcembe 5 nereit. Cuutast BEpOSITHOCTH POXKICHUS MaJIbUMKa M IEBOYKH OJMHAKOBBIMU, HaliTn
BEPOSATHOCTH TOTO, UTO CPEMIU JEeTei OoJiee IBYX MaIbYUKOB.

3. Tpoe OMATIOHHCTOB CTPEJISAIOT MO0 MUILICHU ¢ BeposATHOCTHIO nonaganus 0,4; 0,6 u 0,7 ¢ ogHOTO
BbIcTpena. [IpousBeaen 3anm u3 Tpex BeicTpesoB. KakoBa BEpoOSITHOCTh TOTO, YTO BCE MOMATYT
110 CBOUM MUIICHSIM?

4. B sammke 14 geraneid, cpean KOTOPbIX 8 okpamieHHbIX. COOpIIMK Hayqauy U3BJIeKaeT 4
netand. HaiiTi BEpOATHOCTB TOTO, YTO U3BJICUECHHBIC IETATH OKAXYTCSI OKpaIICHHBIMHU.

5. Bpiuncnute ABOMHOM HUHTErpai no obdxactu D, orpannyeHHON yKa3aHHOM JTUHUSIMMU:

”(x+2y)dxdy; D; y=x; y=0; x=2.
(D)

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHIS POCCUNCKOM ®EJIEPALIMN
I'PO3HEHCKUU I'OCY JAPCTBEHHBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
“MeHH akagemuka M./[. MunnnoHmukosa

JucuuIimmHa MartemMaTuka
HNucturyT HED®TU UTA3A I'pynner HI'JI cemectp 4
BUJIET Ne 8

1. ®opmyna nonuoit BepostHocTH. Dopmymna Baiteca.

2. B rpynme 30 cTyaeHTOB, cpemu KOTOPHIX 9 OTIMYHHMKOB. HaliTh BEpOSTHOCTH TOTO, YTO
cpeau 0TOOpaHHBIX HayAady 6 CTYIEHTOB BCE OTIIMYHHMKH?

3. Ilpumensemslii MeTox JedeHHs NPUBOAMUT K Bb3popoBieHuio B 90% cimyuaeB. Kakosa
BEPOSITHOCTH TOTO, YTO U3 5 OOJBHBIX MOMPABATCS HE MeHee 4 ?

4. B ypae 6 G6enbix u 5 yepHbix mapa. Haynauy Oepyt 4 mapa. KakoBa BepoSTHOCTb TOT0, YTO
7Ba 11apa Oenble U J1Ba 1apa YepHbie?

5. BBIYMCINTB TPOMHOWM MHTETpAIL:

[[[5xyz*dxdydz, V:-1<x<0, 2<y<3,1<7<2
\Y

MI/IHI/ICTEPCIBO HAVKH U BbICH_IE}" O OBPA30]§AHI/I}1 POCCHﬁGKOPI OEJEPALIIN
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOGTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M./[. MumoHnmkoBa

Jucrunmmna MaremaTurka
HNucturyt HEOTU U T'A3A_ T'pynner HI'JI cemectp 4
BUJIET Ne 9

1. Hesasucumere ucnsitanus. ®opmyna bepaymm.

2. Bcembe 5 pereii. Cuntasi BEpOSITHOCTH POKICHUS MAbYMKa U IEBOYKU OJJMHAKOBBIMU,
Haiit BEposITHOCTB TOTO, YTO CpE/IH JeTeH 00Jiee IBYX JIEBOYEK.

3. Tpoe OMATIOHUCTOB CTPENAIOT MO MHUIIEHH C BeposTHOCThIO momamanus 0,5; 0,7 u 0,8 ¢
onHOTO BRICTpena. [IponsBenen 3amm u3 Tpex BeICTpenoB. KakoBa BEpOsSTHOCTH TOTO, YTO BCE
HE TIOMaIyT MO0 CBOUM MHILIEHSIM?

4. B smuke 12 neraneid, cpeau KOTOpbIX 8 okpaieHHbIX. COOpIIUK Hayauy u3Biekaer 4
neranu. HailTu BEpOSITHOCTh TOTO, UTO W3 HUX 3 JIETAIHM OKaXYTCS OKPAIICHHBIMHU.

5. Bpraucnuth 1BoWHON uHTErpai no oomactu D, orpaHnueHHON yKa3aHHOW JTMHUSMU:
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H(X+2y)dxdy; D;, y=x;, y=0;, x=2.
(D)

MHHHCTEPCTBO HAYKU U BBICILIET'O OBPABOBAHU S POCCUMCKON ®EJEPALIUN
'POBHEHCKUI T'OCY JAPCTBEHHbBI HE®TSIHOM TEXHUYECKHIN YHUBEPCUTET
nMeHn akagemuka M.Jl. MUInoHImKoBa

Juciunnmmna MaremaTuka
HNucturyT HED®TU U T'A3A I'pynner HI'JL cemectp 4
BUWJIET Ne 10
1. Jluckpernas cnydaitnas BenuumHa. 3aKOH pacrpe/ieleHHs AMCKPETHOH CTydaifHOH BETMYMHBI U €€ YHMCIOBBIE
XapaKTEePUCTUKH.

2. Cpemu 100 nmotepelHBIX OMJIETOB €CTh 7 BBIMTPBINIHBIX. HalTH BEpOSTHOCTH TOTO, YTO 2
Hay/laqy BEIOpaHHBIX OMJIETa OKAXYTCS BHIMTPBIITHBIMH.
3. Bcxokects cemsH KyKypy3bl paBHa 90%. HaliTi BepOsITHOCTB TOTO, UTO U3 YETHIPEX

MTOCESTHHBIX CEMSTH B3OUIYT TPH.

4. B | xop3unHe 6 Genbix U 5 yepHbIX mapoB; Bo |l xop3une — 3 Genbix 1 2 yepHbIX mapa. M3
KXo ypHBI OepyT 1mo ogHoMy Imapy. KakoBa BEpOsSTHOCTH TOTO, YTO 3TO MIAPHI Pa3HBIX
I[BETOB — COOBITHE A; OJIMHAKOBBIX IIBETOB — COObITHE B?

-1 x?
5. U3MeHHTH NOPSAIOK HHTEIPUPOBAHUSL: Idx I fdy.
-2 0

MHHHCTEPCTBO HAYKHU U BBICILIET'O OBPABOBAHU S POCCUMCKON ®EJEPALIUN
['PO3HEHCKUI I'OCYJJAPCTBEHHBIN HE®TIHON TEXHUYECKNII YHUBEPCUTET
nMeHH akagemuka M./[. MumoHnmkoBa

JAucuuImHa MareMmaTuka
HNHucturyt HEOTU UTA3ZA_ T'pynner HT'JL cemecTtp 4
BUJIET Ne 11

1. Jlsoiinoii unTerpan. OnpeneneHne ¥ OCHOBHbIE CBOWCTBA. BhIYUCIeHHE ABOMHOIO MHTETPAIA.

2. Bcexoxects cemstH coctaBisieT 90%. UeMy paBHa BEpOSITHOCTh TOTO, YTO U3 6
MOCESHHBIX CEMSIH B30MAyT 37

3. B | xop3une 7 GenbIx 1 5 yepHbIX 11apoB; Bo || kop3une — 5 6enbix u 2 yepHbIX mapa. U3
KaKJ0W KOP3UHBI OepyT 1o ogHoMY miapy. KakoBa BepOSATHOCTH TOTO, UTO 3TO IIAPhI pa3HbBIX
LIBETOB — cOoObITHE A?

4. Cpenu 100 notepeiHbIX OMIETOB €CTh 6 BBHIUTPBINIHBIX. HailTu BeposTHOCTH TOTO, UTO 2
Hay/ady BbIOpAHHBIX OUJIETa OKAXKYTCS BHIUTPHIITHBIMHU.

3 0
5. HN3MeHUTH NOPsAAOK MHTETpUPOBAHU: Idy J- f dx.
1 -y

MI/IHI/ICTEPCIBO HAYKHU U BbICH_IE}" @) OBPA30]§AHI/I}1 POCCHﬁGKOPI OEJNEPALINN
T'PO3HEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M./[. MuMoHmkoBa

Jucrunmmna MaremaTurka
HNucturyt HED®TU U T'A3A I'pynner HI'JT cemectp_ 4
BUJIET Ne 12

1. Tpotinoii uaTerpan. Onpenenenne ¥ OCHOBHBIE CBOMCTBA. BeIMuCIeHNe TPOMHOTO UHTErpana.
2. Momnerty 6pocaiot 5 pa3. KakoBa BeposITHOCTb TOTO, UTO «rep0» BBINAJET POBHO 3 pa3za?
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3. B | xop3une 6 6enbix U 5 yepHbIX mapoB; Bo || kop3une — 3 Genbix u 2 yepHBIX mapa. M3
KOKIOW KOp3WHBI OepyT Mo oaHoMmy Iapy. KakoBa BepOSITHOCTH TOTO, YTO 3TH IIAPBI
OJIMHAKOBELIX IIBETOB — cOObITHE B?

4. B rpynne 30 CcTyOeHTOB, Cpeau KOTOPbIX 9 oTinnyHuKOB. HallTh BEpOSATHOCTH TOTO, YTO
cpenu oToOpaHHBIX Hayaady 11 cTyeHTOB 6 OTJIMYHUKOB.

5. BpIUMCIUTH TPOMHON MHTErPAI:

[[[(2x? +3y + 2)dxdydz, V:2<x<3, -1<y<2, 0<z<4
\

MUHUCTEPCTBO HAYKU U BBICIIETI'O OBPA3OBAHUS POCCUNCKON OEJEPALIIN
T'POSHEHCKUUM I'OCYJAPCTBEHHBIM HEOTSAHOU TEXHUYECKNY YHUBEPCUTET
uMmeHu akagemuka M.Jl. MunnmoHnmkoBa

Huciumina MaremaTuka
HNucturyt HEDPTU U T'A3A I'pynmer HI'JT cemectp 4
BUJIET Ne 13

1. 3amena nepeMeHHBIX B ABOMHOM MHTErpaje. [lepexo K MOJSIPHEIM KOOPIHUHATAM.

2. BeposTHOCTB NonagaHus B MUIIEHb IIPH OJTHOM BBICTpeEJIE JUIsl JAHHOTO cTpelsika paBHa 0,7.
HaiiTu BeposiTHOCTH TOTO, YTO IPU S BBICTpENIaX MPOU30UIET POBHO 2 MONAJAAHUS B MUILIEHb.

3. B nepBoii ypHe 2 GenbIX U 5 4yepHBIX 11apa; BO BTOpoi ypHe 4 OenbIx U 6 uepHbIX 1mapos. 13
KaX/10il ypHbI Hayaaudy OepyT mo ojgHoMy mapy. KakoBa BeposITHOCTb TOro, yro oba miapa
Oenbie?

4. B smuke 12 geraneil, cpenu KOTopsix 4 okpamieHHbIX. COOPIIKK Haynayy U3BJIeKaeT 3

netany. HaiiTu BEpOSITHOCTb TOTO, UTO XOTs OBl OJIHA J€TaJb OKAKETCS  OKPALCHHOI.

5. BeluucauTe TpPOMHON UHTErpas

[[[X?yzdxdydz, V :-1<x<2,  0<y<3, 2<z<3
\Y

MI/IHI/ICTEPCIBO HAYKHU 1 BbICH_[E}" (@) OBPA30]§AHI/I}I POCCHVI@KOPI OEJJEPALINN
T'PO3HEHCKHWU I'OCYJJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
“MeHH akajemuka M.J[. MuoHIukoBa

Hucrumina MaremaTurka
HNucturyt HEOPTU MU TA3A_ I'pynner HI'JL cemectp 4
BWIET Ne 14

1. TIpunoxeHus ABOMHOIrO ¥ TPOUHOIO UHTErPAJIOB.

2. B kBaptupe 6 mammouek. [y Kaxmo#l JIaMIIOYKH BEPOSITHOCTH OCTAThCSl HMCIIPABHON B
TeueHue roja, papHa 0,6. KakoBa BeposSTHOCTb TOTO, YTO B TEUEHHE TOfa MPUIETCS 3aMEHUTD
HE MEHBIIIE TOJIOBUHBI JTAMIIOUYEK?

3. B kop3une 6 6enbix, 4 uepHBIX U 3 KpacHbIX 1apa. M3 Kop3uHbI T0OYepeHO U3BIEKAIOT Iap,
HE BO3Bpamias ero ooOparHo. HailTm BepoOSATHOCTH TOTO, YTO TPH TEPBOM H3BJICUCHUU
MOSIBUTCS O€JIbIH 1ap, MPU BTOPOM U3BJICUEHUH — YEPHBIH, IPU TPEThEM — KpPaCHBIH.

4. B uexe pabotaroT 9 myxuuH u 6 xeHmuH. [lo TabenbHBIM HOMEpaM OTOOpaHO § YeNOBEK.
Haiitu BeposSTHOCTb TOTO, UTO CPEeIU OTOOPAHHBIX JIHIL 4 KEHIUHBI.

5. BbIYUCIUTH TPOIHON HHTErpa: J-J.szyZZdXdde, V:0<x<3, —-2<y<0, 1<2<2;
\

MI/IHI/ICTEPCIBO HAVKH U BbICH_IE}" O OBPA30]§AHI/I}1 POCCHIﬁgKOPI OEJEPALIIN
T'POSHEHCKUUM I'OCYAAPCTBEHHBIN HEOTSAHOU TEXHUUYECKNY YHUBEPCUTET
nMeHH akagemuka M./[. MumoHmkoBa

JucuurmHa Maremaruka
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HNucturyt HEOTU UTA3A_ T'pynnsr HI'JT cemectp 4
BWJIET Ne 15
1. HenpepsisHas ciydyaiinas BeJauurHa. IDIOTHOCTL U QYHKLMS pacipeaeeHns HENPePbIBHOM cirydaiiHoMi
BEJIMYNHBI U €€ YUCJIOBBIC XapPaAKTEPUCTHUKHU.
2. B samuke 14 neraneit, cpenu KOTopsx 8 okpamieHHbIX. COOpIIMK Hayaaqy U3BJICKaeT 2

neranu. HaiiTu BEpOATHOCTB TOTO, UTO U3BJIEUEHHBIE JIETANIN OKAXKYTCSI  OKPALLIEHHBIMHU.

3. B cempe 5 pereill. Cuutasi BEPOSATHOCTH POXKJIEHUS MajbuyMKa M JEBOYKU OJMHAKOBBIMH,
Halitu BEposATHOCTB TOT0, YTO CpEU AETEH 1Ba Mab4HKa.

4. B mepBoii ypHe 2 OenbIX U 5 4epHBIX 11apa; BO BTOPOil ypHE 4 O6embIX 1 6 4epHbIX mapoB. M3
KaXx/10il  ypHBI HayJauy OepyT 1o ogHoMy mmapy. KakoBa BepoATHOCTB TOTO, 4TO 00a 11apa
Oenble?

5. BpUUCIUTH TPOMHOW HHTETpA:

x+y+422 xdydz, V:-1<x<1, 0<y<2, -1<z<1
Il
\Y,

Kpurtepun oueHkH (8 pamxax mexyweu ammecmayuu,)

Pecnamenmom BPC kageodpwr «Bvicwias u npuxiaouas mamemamuxay npedycmompero 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku pazpabomansi, ucxoos u3 pazoeieHust
bannog: 5 6ann06 3a oceoeHue meopemudeckux 60NPOCO8 OUCYUNIUHDL, 5 OALI08 — 3a BbINOJHEHUe
OOMAWHUX 3A0AHULL.

KpnTeplm OICHKH OTBETOB HA TCOPETUYECCKHUE BOIIPOCHI:

— 5 0a/uI0B BBICTABJSETCS CTYIEHTY, €CJIM OH M3JIOKWI COJEp)KaHHe BOIpoca B 0O0OBEME,
IPEJYCMOTPEHHOM TMPOrpaMMOM, MpPU 3TOM H3JI0XKHUI MaTepuanl TPaMOTHBIM SI3bIKOM, TOYHO
UCMOJNb3ysl MaTeMaTHYeCKyl0 TEPMHUHOJIOTHIO M CHMBOJIMKY, B OIpEJENIEHHON JIOTHYECKOil
M0CJIe10BaTEIbHOCTH;

— 4 0a/n1a BBICTABJSIIOTCA CTYAEHTY, €CJIM IPHU JOCTATOYHO IMOJIHOM W T'PAaMOTHOM OCBEIIEHUH
BOMpOCa OH JIONMYCTUJ HEOOJbIINE HETOYHOCTH, HE HMCKAXAIOIME MATeMaTHYECKOrO COJEpKaHHs
OTBETAa,

— 3 Oajuia BBICTABJSIIOTCH CTYAEHTY IIpU HEMOJHOM pAacKpbITUM COJEp)KaHUS BOIpoOca
(conmeprkanue BOIpoca U3JI0KEHO (pparMeHTapHO, HE BCET/Ia MOCIE0BaTEIbHO), HO TTOKa3aHOo o0Iee
IMIOHUMAaHHE BOIIpPOCa; JOMYIICHbI OILINOKH IMpHU UCITOJIb30BAaHUHU MaTeMaTHUECKOU TECPMHUHOJIOTUH;

— 2 0ajy1a moJiy4aeT CTYAEHT, IPOJAEMOHCTPUPOBABLIMM OOpPBIBOYHBIC 3HAHWUSA U JOMYCTUBIIMN
OLIMOKHU B OIpEeJIeIEHUH MTOHITUI U ITPU UCTIOIb30BaHUN MaTEMAaTHYECKO TEPMUHOIOTHH.
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