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ITACIIOPT
®OHJIA OLIEHOYHBIX CPECTB 10 YYEBHOM JUCLUATIIMHE

MATEMATHKA
KoHnTtponupyemslie .
No pasneJP; ZI Kon kouTponupyemoit HaumenoBanue
n/m p KOMIIETCHIIMH (UJTU €€ YaCcTH) | OLIEHOYHOI'0 CPEICTBA
(TeMbl) TUCITUTUTHBI
CobecenoBanue
1. | Jluneitnas anrebpa OIIK-1 KontponbHas padota
OK3aMeH
DNeMEeHThI BEKTOPHOU (C00ECenOEAHNC
2. p OIIK-1 KoHTtponbHas pabota
anreopsl
OK3aMeH
Anpanurtnueckas Cobecenoranne
3. OIIK-1 KontponbHas padota
reoMeTpuUs
DK3aMeH
CobecenoBanue
4. | Teopus npenenos OIIK-1 KonTponbnas pabota
DK3aMeH
HuddepenunanpHoe CobecenoBanue
5. | ucuucnenue QyHKIHHA OIIK-1 KonTponbnas padora
OJIHOM MEePEMEHHOM OK3aMeH
npdepenmanbHOe
fcq%l%)nang byHKIHI Cobecenoranne
6. i OIIK-1 KonTponbnas pabota
HECKOJIBKUX
DK3aMeH
TIePEMEHHBIX
VHTerDaibHOe CobecenoBanue
7. P OIIK-1 KonTponbHas pabora
UCYHCIICHUE
DK3aMeH
CobecenoBanue
npdepeHmuanbHbIE
8. HMudpdepenn OIIK-1 KonTponbhas padora
YpaBHCHHUS
DK3aMeH
CobecenoBanue
9. | Pager OIIK-1 Kontponbnas padota
DK3aMeH
CobecenoBanue
10. | KparHble HHTErpasibl OIIK-1 KonrtponsHas pabora
DK3aMeH
OcHOBBI TEOpUU
e os[THOCTepp”I " CobecenoBanue
11. P . OIIK-1 KonrtponsHas pabora
MaTeMaTH4eCKOH
DK3aMeH
CTAaTHCTUKH




INEPEYEHDb OIEHOYHbBIX CPEACTB

HauMmenoBanue IIpencrasienue
Ne Kparkas xapakrepucTuka
OLIEHOYHOI0 OLIEHOYHOI0 CPeICTBA
n/n OLIEHOYHOI0 CpeACTBA
cpeacTsa B one
CpeAcTBO  KOHTpOJIsSL ~ YCBOGHHsS  y4eOHOTo
MaTepuana  TeMbl, pasfena MM PA3leNoB | Bompocsl
Co0OecenoBanue
1 JMCLMIUIMHBEL, OPraHM30BaHHOE Kak ydeOHOe | 1o TeMam/pasjeam
3aHATHE B BUIE COOECEIOBaHUSI npenogasateiid ¢ | AMCHUINIAHBI
00yyJaronMucs
CpencTBo IpoBEepKU yMEHUN TPUMEHSTh
KonTpormbHas | MOJTYUEHHbIE 3HAHUSA JUIs PELleHHs 3724 Kommexr
2 aGoTa KOHTPOJIBHBIX
p OTIpEeIeIEHHOTO TUIIA TI0 TEME UITU 3aj1aHui 110 BapuaHTaM
pazneny y4eOHOU TUCIUTIIIUHBI.
N . . | Kommiekr
CpencTBo mpoBEepKU 3HAHUHM, YMEHH, BIaICHUH,
3 |5 5 5 9K3aMEHaIMOHHBIX
NpPUOOPETEHHBIX OOydYalIIUMcs B  TedeH
K3aMeH puo0p y4aroit UC | Guieros
cemecTpa.

NEPBbIIA CEMECTP
BOIPOCHI 1151 COBECEJIOBAHUS (TEKYIIUIA KOHTPO.Ib)

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

Omnpenenurenu 2-ro U 3-To NOPSAKOB. AnreOpanuecKkue AOMOIHEHUS U MUHOPBIL.

[Tonsitue 06 onpenenurene n-ro nmopsiaika. OCHOBHBIE ~ CBOMCTBAa  OMpENEIUTENCH; WX
MIPUMEHEHNE K BBIYUCIIEHUIO ONPEACIIUTENEN 1-T0 TIOPSIAKA.

Cuctembl muHelHbIX ypaBHeHUH. [IpaBuno Kpamepa. OgHopoanas cuctema.

Marpunpl. [eiictBus Hax Matpunamu. OOpaTHas MaTpuia. MaTpu4HbIi crlocod pereHus
CUCTEM JIMHENHBIX YPaBHEHUH.

Pemenue cucrem nuHEWHBIX ypaBHEHU MeTooM ['aycca. MccienoBanue cucTeM JMHEUHBIX
YPAaBHEHUM.

JlekapToBBl NPSIMOYTOJBHBIE CHUCTEMBI KOOPJAMHAT HA IUIOCKOCTM M B IIPOCTPAHCTBE.
[TonsipHas cucrema KOOpAUHAT.

Bexkropsl. JIuHeiiHble onepanuu Haj BeKTopaMu. JIMHENHO He3aBHCHMBIE BEKTOpHI. basuc,
pasnoxkenue 1o Oasucy. IIpoekiuu BekTOopa Ha OCU KoopauHaT. KoopAawHAThl BEKTOpa.
JInmuHa BEKTOpa M HAINpaBIISIIOIIAE KOCUHYCHI. Y CIIOBUSI KOJJIMHEAPHOCTH BEKTOPOB.
CkansipHOoe TpPOU3BEJECHUE BEKTOPOB M €r0 CBOMCTBA. YTOJI MEXIY BEKTOpaMH. Y CIOBHE
MEPIEHANKYISIPHOCTH JBYX BEKTOPOB. MeXaHWYECKUI CMBICIT CKAJISIPHOTO MTPOU3BEICHUS.
BekropHoe u cmemanHoe Npou3BeAeHUs BEKTOPOB. OCHOBHBIE CBOWMCTBA M BBIYUCICHUE
yepe3 onpenenurenud. KomimaHapHOCTh TpEX BEKTOPOB. ['eomeTpuyeckue MNPUIIOKEHUS
BEKTOPHOT'O U CMEIIAHHOTO NPOU3BEICHUM.

[TonsiTe 00 ypaBHEHWH MOBEPXHOCTH B MPOCTPAHCTBE W YPABHEHHWH JMHUU Ha TUIOCKOCTH.
[Ipsmas Ha mmockoctu. PasnuyHble BUABI YpaBHEHUN NPSAMOM HA IJIOCKOCTH. YTOJ MEXIY
NpAMBIMHU. Y CIIOBHSl TEPIEHAUKYISIPHOCTA M MApPAJUIEIBHOCTH MOpsIMbIX. PaccrosiHue ot
TOYKH J10 IIPSIMOU.




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

mapadoJIbI.

11. YpaBHEHHs IUIOCKOCTH M IHPSMOM B IIPOCTPAHCTBE. YTOJ MEXKAY HMPSAMBIMU. YTOJI MEXIY
IIPSIMOM U TNIOCKOCTBIO. Touka nepecedeHus NpsiMor U INIOCKOCTH.

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

Paznen: «Ilpenen u HenmpepbIBHOCTH (PYHKITHUIY

1. [Tpenen ¢pynkuuu B Touke. [Ipenen pynkum Ha 6eckoneqHOCTH. OHOCTOPOHHUE MPEAEIHI.
OrpaHn4eHHOCTb (DYHKIIHUU, UIMEIOLIHIA TIpeer.

2. beckoneuno OGospinas 1 OecKOHEYHO Manas (YHKIMHM U CBA3b MEXKAYy HUMH. Pasnoxenne
(byHKIMK, UMEIOLIeH TIpeiell, Ha TOCTOSHHYIO0 U OECKOHEUHYIO MaITyIo.

. |0 0 y
3. OcHoBHBIE TEOpeMbI O Tpezenax. PackpbIThe HeolpeaereHHOCTeH [— u | — | llepsbiit
o0

3aMeyaTeIbHBIN Tpe/ie.

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

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

MaJIbIX YKBUBAJICHTHBIMH [P BBIYMCIICHUU MIPEJICIIOB.

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

7. HenpepeiBHOCTh (yHKIIMUM Ha oTpe3ke. CBONCTBAa HENPEPHIBHBIX Ha OTpEe3Ke (PYHKIIMIA:
OTPaHUYEHHOCTh, CYIIECTBOBAHNE HAUOOIBIIETO U HAMMEHBIIETO 3HAYCHUH, CYIIECTBOBAHUE
MIPOMEKYTOUHBIX 3HAUCHHIA.

Kpurepun oueHku (8 pamxax mexywet ammecmayuu)

o

Peznamenmom BPC rageodpwr «Bvicuwias u npuxiaouas mamemamuxay npedycmompeno 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku pazpabomamsi, ucxoos u3 pazoeieHus
bannog: 5 6ann06 3a 0ceoeHUe MmeopemudecKux 60NPOCO8 OUCYUNIUHDL, 5 DALI08 — 3a BbINOJIHEHUEe
0OMAUHUX 3A0AHULL.

Kpl/ITele/I OILICHKH OTBETOB HA TCOPETUYECCKHE BOIIPOCHI:

— 5 0a/uI0B BBICTABJSeTCS CTYIEHTY, €CJIM OH M3JIOKWI COJEp)KaHHe BoIpoca B 00ObeMe,
IPEJYCMOTPEHHOM MPOrpaMMOM, MpPU 3TOM H3JI0XKHUI MaTepual TPaMOTHBIM SI3BIKOM, TOYHO
UCTOJb3ys MaTeMaTHYeCKyl0 TEPMMHOJIOTUI0O U CHMBOJIUKY, B ONpEIENCHHON JIOTMYeCKO
MOCJIEI0BATEIBHOCTH;

— 4 0aJu1a BBICTABJISIIOTCH CTY/AEHTY, €CJIM IPU JIOCTATOYHO INOJHOM MU IPaMOTHOM OCBEIEHUU
BOIIPOCA OH JIOMYCTHJI HEOOJIbIIIME HETOYHOCTH, HE MCKAXKAaIOIIMEe MaTeMaTHYECKOro COAEpIKaHMs
OTBETA;

— 3 0amna BBICTABJISIOTCA CTYAEHTY IIpU HEMOJHOM pPACKpPBITUM COJEpXaHUS BOIpoOca
(conmeprkaHme BOIIpoca M3JI0KEHO (parMEeHTapHO, HE BCEr/ia MOCIeI0BATENbHO), HO MIOKa3aHo ol1ee
MOHMMAaHKE BOMPOCa; JOMYIIEHbI OIUOKH MPH UCIOJIb30BAHUU MaTEMaTUYECKON TEPMUHOJIOTUY;

— 2 0aj1a moJiy4yaeT CTYAEHT, IPOJAEMOHCTPUPOBABILINK OOpPBIBOUHBIC 3HAHUS U JIOMYCTUBIINN
OLIMOKH B OIpeJIeIEHUH MOHIATUI U ITPU UCTIOIb30BAHUU MaTeMaTUYeCKON TEPMUHOJIOTUY;

— 1 0aJy1 moy4aer CTyIeHT, IPOAEMOHCTpUPOBaBILINi 3HaHuEe MeHee 10% marepuaia, BBIHECEHHOTO
Ha KOJIJIOKBUYM.



KOMILIEKT 3AJAHUM JIJIsI KOHTPOJBHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)

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

2% + 2%, — 3% =1.
HaiiTu xoHen BeKTOpa g = {3;-1;2}, €CIIK €10 Ha4ajo B Touke M (1; -1 2).

YIpocTuTh BhIpaskeHuUE: (251 - 35)>< (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
1 3
1. Haiitu npousBenenue matpuil A*B, ecnu: 2 -10 s-l3s =
-4 3 5)77 '
2 1

2. PemmuTh cucTeMy JIMHEHHBIX ypaBHEHUH MeTogoM Kpamepa wmm ["aycca:
2X, +5X, +3X; =6,
X, —3X, —9%; =8,
2% + 4%, —3%;=9.
3. Haiitu Hauano BekTOpa b = {512,— 6}, €c/M €ro KOHEN B TOUKeE A (2;17;8)-
4. VYmpocTture BbIpaKEHHE: (55 + 35)>< (25—5)
5. Haiitu momans tpeyronbuuka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUJIET Ne3
Haiitu npoussenenue marpuir A*B, ecnu:

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

2. Pemmth cucremy MMHEHHBIX ypaBHeHHI MeTogoM Kpamepa mmum [aycca:
{xl + X, + X3 =6,

=

X + X, — %3 =10,
3% + X, +3%,=12.
3. HaiiTn Ha4ano BeKTOpa b = {5;10;— 2}, ECIIH €T0 KOHEL B TOUKE A (2,7;8).

4. VOpocTHTE BHIPaKEHHUE: (5+6)2 +(5—5)2.
5. Haittu yron npu Bepimuue B tpeyronsuuka ABC, eciu: A(5; —3; 4), B(7; 0; 7), C(6; —-3; -1)

BUWJIET Ne4
1. Haiitu npoussenenue matpun A*B, ecnu:

-2 3 5 2
A= , B= .
-5 -6 4 -7
2. PemmTh cucTeMy JIMHEHHBIX ypaBHeHUH MeTooM Kpamepa v ["aycca:
{x1+2x2 +3X3 =5,

2% — Xy — Xg =1,
X, +3X, +4X; =6;

3. Haiitu xoHell BEKTOpa g = {1,—1;3}, €CIIM €ro Hayajo B Touke M (312).



4. YupocTUTE BBIPaKEHHE: (25+ 35)>< (a+ 25)
5. Haittu 006éM mupamuasl ABCD, ecm:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BUJIET Ne S
1. Haiitu npousBenenue Matpun A*B, ecnu:
15 2 2 1 0
A= 2 0 3|,B=| 3 -1 -2
-3 11 4 5 -3
2. PemuTh cucTemy JIMHEHHBIX ypaBHEeHUH MeTonoM Kpamepa wmm ["aycca:
2% — Xy + X3 =4,
3 + 2%, + 2%, =1,
X, — 2%y + X5 =2.

HaiiTu xoHen BeKTopa g = {5;,~1—2}, €CJIM €ro Havalo B TOYKe M (]; -1 3).
4. YrOpocTuTte BHIpaKEHUE: (Zi - 3]) j+ (3i + E)- k
5. Haiitu momans tpeyronsuuka ABC, ecnu: A(8; 6; —3), B(2; 2; 1), C(8; 7; -3).

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

2. PemuTh cucTemy JIMHEWHBIX ypaBHeHUH MetogoM Kpamepa nnu ["aycca:
3% +4X, —3X%; =4,

2% — X, + X =2,

X + X, —2X%; =0.

Haiitn Hayano Bexropa p = {1,2;,— 6}, €CJIM €0 KOHEI] B TOUKE A (2;11,6)-

> w

. YIpOCTHTE BBIpa)KCHUE: (5+6)x5+(35—6)x6.
5. Haiiti 066éM upamuabl ABCD, ecnu: A(-5; 0; 0), B(-1; —-1; -1), C(0; 0; 4), D(-3; -3; 7).

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

2. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUH MeTooM Kpamepa wim ["aycca:
X, + 2%, + X3 =8,
2% — Xy + %5 =3,
2% +3X, — X3 =5.
3. Haiitn KoHel BeKTOpa 7 = {4;1;— 2}, €CIIH €ro Hadano B Touke M(L;-1,—2).
4. YupocTuTte BhIpaKeHHE: (25 + B)X (6 — 25)
5. Haiitu miomans tpeyronsuuka ABC, ecmu: A (6; 9; -13), B(9; 10; —11), C(3; 5; —7)



BUJIET Ne 8
1. Haiitu npousBenenue matpui; A*B, eciu:

3 8 6 3 -1 3
A= , B= .
-1 0 1 2 45
2. Pemmth cucTemy JIMHEWHBIX ypaBHEeHUH MeTonoM Kpamepa mnmm ["aycca:
2% —4X, +3%; =1,
X, — 2%, +4X; =3,
33X — X, +5%;=2.
3. Haiiti Ha4aI0 BEKTOPA b = {5;3,— 6}, ECIIU €TO KOHEL B TOYKE A (2; 4;8).

. YIpocTHTe BhIpaXKeHHe: (55—6)x (36 +5)
5. Haiitu miomans tpeyronbuuka ABC, ecnu: A(4; 3; -2), B(5; 5; —6), C(7; 2; —6)

BUJIET Ne9
1. Haiitu npousBenenue matpunl A*B, eciu:
-2 11 2 3
A= 0 2 0[,B=4 -1|
3 -1 2 0 5

2. Pemmth cucTemy JIMHEHWHBIX ypaBHEeHUH MeTogoM Kpamepa mim ["aycca:
2% + X, + 3% = 3
X+ Xy + Xg =
2% — 3%y + X5 =
3. Haiitu koHel| BEKTOpa G = {-5;1;2}, €CJIU ero Hayano B Touke M(-1-1,2).
4. YmpocTurte BblpakeHHE: 2|( jx k)+ 3 j( i x k)+ 3k( i X j)
5. Haiitu miomans tpeyroasauka ABC, ecnu: A(3; 3; 3), B(6; 3; —3), C(5; —3; 0).

BUWJIET Nel10
1. Haiitu npousBenenue matpuil A*B, ecnu:
5 4 =2 -3
A=|1 =2 0|,B=| 4|
3 -5 7 5

2. Pemmth cucTeMy JIMHEWHBIX ypaBHEeHUH MeTooM Kpamepa nmm ["aycca:
3% —4X, +3%; =1,
X —3X, + 2% =0,
2%, +6X, + 2%, =3.
Hariti Havasio BeKTOpa b ={2;12;—1}, €CJIM €0 KOHEIl B TOYKE A (2;4;8).
Ypocture BeIpaKeHue: (26_1 + 5)>< (5 - 55)

5. Haiitu 006€M nupamuast ABCD, eciu: A(8; 4; -5), B(8; 7; -3), C(8; 6; -3), D(3; 3; 1).
BWIET Nell
1. Haiitu npousBenenue matpurl A*B, ecnu:

L S P ()

2. Pemmth cucTeMy JIMHEWHBIX ypaBHEeHUH MeTooM Kpamepa mmm ["aycca:
3% +5%, + 7%, =1,
X — 3%, —9%; =8,
2% + 2%, —3%; =1.

3. HaiiTn KoHel BEKTOpA g = {3;—1;2}, €CIIM €ro Hayajo B Touke M (J; -1 2).



4.  VYOpocTUTH BBIpaKEHUE! (2& - 36)>< (é + 45).

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

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

2. PemuTh cucTteMy JIMHEHHBIX ypaBHeHHI MeTo0M Kpamepa ninu [Maycca:
2%, + 5X, +3X%; =6,
X —3X, —9%; =8,
2% +4X, —3%;=9.
3. Haiitn Havyaso BekTopa ph = {5; 12— 6}, €CJIM €ero KOHEL B TOUke A (2.17;8)-
4. YmpocTurte BblpakeHHe: (55 + 36)>< (25 - 6)
5. Haiitu miomanas Tpeyroasauka ABC, ecnu: A(7; 2; —6), B(2; 4; —3), C(5; 2; —4).

BUJIET Ne13

1. Haiitu npoussenenue marpun A*B, ecinu:

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

3. HaiiTn Ha4ano BEKTOpa b = {5;10;— 2}, ECIIH €T0 KOHEL B TOUKE A (2,7;8).

4. VYmupocTtHuTe BhIpaXeHUE: (5+6)2 + (5—6)2.

5. Haiitu yron npu Bepiuue B tpeyronsuuka ABC, eciu: A(5; —3; 4), B(7; 0; 7), C(6; —-3; -1)
BMJIET Ne 14

1. Haiitu npousBenenue matpun; A*B, ecnu:

(3 30 3

2. PemmTh cucTeMy JIMHEHHBIX ypaBHeHUH MeTooM Kpamepa wmm ["aycca:

X 42X, +3X3 =5,
2% — Xy — Xg =1,
X 43X, +4X; =6,

3. Haiitu xoHell BEKTOpa g = {1;—1;3}, €CIIM €ro HAaYajo B Touke M (312).
4. YupocTuTe BBIPaKEHHE: (25 + 36)>< (a+ 25)
5. Haiiti 006éM mupamust ABCD, ecu: A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).

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

2. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUH MeTo oM Kpamepa mmu ["aycca:



w

2X — Xp + X3 =4,
3X, + 2%, + 2% =1,
X, — 2%y + X =2.
HaiiT KoHel BeKTOpa g = {5;—1;— 2}, €CIIH ero Hadasno B Touke M(L;-1;3).
Yipocture BelpakeHue: (Zi - 3]) i+ (3i + E)- k
5. Haiitu miomans tpeyronsanka ABC, ecnu: A(8; 6; —3), B(2; 2; —1), C(8; 7; -3).

BUJIET Nel6
Haiitu npoussenenue marpun A*B, ecnu:
2 1
1 -1 1
A=|3 3|, B= -
2 43
5 2

Pemmmts cucremy nuHeiHbIX ypaBHeHud MeToioM Kpamepa unu ["aycca:
3% +4x, —3%; =4,
2% — Xy + X3 =2,
X + X, —2X%; =0.

HaiiTi Hayasio BEKTOpa b = {1;2;- 6}, €CJIM €r0 KOHEL B TOUKE A (2;11;6)-

. YHPOCTI/ITG BBIPAXKCHHUC! (5. + B)X 6 + (35. - E)X 6

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

BUWJIET Ne 17
Haiitu npoussenenue marpun A*B, ecnu:
1 -3
-5 1
A=|2 2 |,B= :
0 4
3 1

Pemmts cucreMy nuHEHbIX ypaBHeHHIH MeToioM Kpamepa unu ['aycca:
X, + 2%, + X3 =8,
2% — Xy + %3 =3,
2% +3X%, — X3 =5.

3. Haiitn koHen BekTOpa G = {4;1;— 2}, €CIIM €r0 Havaso B Touke M(L-1-2).

4. YmpocTuTte BbIpakeHHeE: (25 + B)X (6 — 25)

Haiitu mtomazns tpeyronsuuka ABC, ecnu: A(6; 9; —13), B(9; 10; -11), C(3; 5; -7)
BUJIET Ne18
Haiitu npousBenenue marpun A*B, ecnu:

3 8 6 3 -1 3
A= , B= .
-1 0 1 2 45
Pemmmts cucremy nuHeiHbIX ypaBHeHUN MeTonoM Kpamepa nnu [Maycca:
2% —4X, +3%; =1,
X, — 2%, +4X; =3,
3% — X, +5%X;=2.
Haiiti Ha4ano BEKTOpa b = {5;3;— 6}, €CIIM €70 KOHEL B TOYKE A (2;4;8).

4. YmpocTurte BeIpakeHHeE: (55 — E)X (36 + 5)

Haittu mtomazns tpeyronsuuka ABC, ecnu: A(4; 3; -2), B(5; 5; —6), C(7; 2; —6)
BUJIET Ne 19
Haiitu npoussenenue marpun A*B, ecnu:



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

. Pemmnts cucremy nuHeHbIX ypaBHeHUN MeToioM Kpamepa unu [Maycca:

2% + X, +3%; =3,
X+ X, + X3 =4,
2% — 3%, + X3 =1.
. HaiiTn KoHeI| BeKTOpa G = {-5;1;2}, €clli ero Ha4ajo B Touke M(-1-12).

4. YupocTuTe BhIpaXEHUE: 2i(] x E)+ 3](i X R)+ BEG X ])
5. Haiitu miomans tpeyronsuuka ABC, eciu: A(3; 3; 3), B(6; 3; —-3), C(5; -3; 0).

BUJIET Ne20
. Haiitu nmpousBenenue matpuil A*B, ecnu:
5 4 2 -3
A=|1 -2 0|,B=| 4|
3 -5 7 5

. Pemmnts cucremy nuHeHbIX ypaBHeHUN MeTo10M Kpamepa wnm ["aycca:

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

3. Haiitu Havamo BeKTOpa p — {2;12;-1}, €CIM €TO KOHEIl B TOYKE A (2;4;8)-

. YIIPOCTUTE BBIPa)KCHUE: (26_1+5)>< (&_1—55)
. Haiiti 066ém mupamuasr ABCD, ecu: A(8; 4; -5), B(8; 7; —-3), C(8; 6; -3), D(3; 3; 1).

BTOPASA ATTECTALUA

BUJIET 1
. Jansl Touku 4, B u C. Haiitu: a) obiee ypaBHeHHEe psIMoil AB; 6) ypaBHEHHE MIPSIMOIA,

npoxoasieit yepe3 Touky C napaiiesbHo MpsMoi AB; ¢) ypaBHEHUE NIPSIMOM, MPOXOIAIIEH uepes
TouKy C NEpNeHIUKYISAPHO NpsMon 4B
A(-1;3), B(2; 5), C(5; 1).

. IIpuBecTn K KAHOHMYECKOMY BH]ly YPAaBHEHHE KPUBOU U IIOCTPOUTH €€:

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

. Hawtu npenensr:

a) l X2 +3x+2 : 6) lim 3x5+4x3+x; 6) lim tg5x - 2) "m(x—Sj - ) lim Vx-1-1
o2 2X%2 +5x +2 e DX +9%% —7 x>0 /X x—>o\ X —9 x>2 X —2
BUJIET 2

CocTaBUTh YpaBHEHHE MPSIMOH, IPOXO/IAIIEH Yepe3 TOUKY IEPECEUEHHUS IPAMBIX:
x+2y+3=0, 2x+3y+4=0 ¥ napauiensHoit npsamoit 5x +8y =0.

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

x*+y? +6y-7=0
CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJJaHHbIE TOUKU

M, (4:1-1), M, (0;-2; 1), M,(=3; 1 0).
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. Haiitu npenenst: @) |im 24X+3 ) [im 2X° +4x+3 .B) fim Y11= X =2 1) im sin4x . )

x3  X°—9 X 3x +9x-12 -7 7 —X x—>0 tg2X
) [x+8jX
lim .
xoo\ X+ 7
BUWJIET 3

1. Hanbl Touku A, B u C. Haiitu: a) oOmiee ypaBHeHHE NIpsMoid 4B,
0) ypaBHEHHUE MPSIMOM, Mpoxoasiiet yepe3 Touky C napauie’abHo MpsaMoid AB
A(8; -10), B(4; —4), C(0; -7).
2. IlpuBecTy K KAHOHUYECKOMY BUAY YpaBHEHUE KPUBOW U MOCTPOUTH €€:
16x* —9y* —64x —18y +199 = 0.
CocTaBuTh ypaBHEHHE IIOCKOCTH, MPOXOAIIEH Yyepe3 TpU 3aaHHbIe TOYKU
M,(3-12), M (4'—1'—1) M, (2;0;2).
—2Xx—8. . 6) lim 4%x* +5x—3

. Haiitu npenensrt: a) |im X

x—>4 x2—16 x> 3X5 +9X —12
B) lim SN6X ) fim [ X1 o) fypy YX 12,
x—0 3x X—>00 X+3 x—3 X—3
BUJIET 4

CocTaBuTh ypaBHEHHE IPSMON, IPOXOJAIIECH Yepe3 JaHHYIO TOUKY, IEPIEHIUKYIIIPHO JaHHOU
IPSIMOIA: N(— 2;—3), 2x—y+3=0.
. HaliTn KoopIMHATHI IEHTPA U PAANYC OKPYKHOCTU U IIOCTPOUTH €€:
x*+y*—8x+6y=0.
CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH uepe3 TpU 3aJJaHHbIE TOUKU

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

X2o3x+2 . A+ —x . X+1Y
. Haiitn mpenensr: a —;6 — B lim| ——= ;
P Mmoo 6 9lim 5 g3 M S

. Sin4x / _
r)|lm ; 1) Iimxj—73-
x>0 tg2X 2 X*—4

BUJIET 5
. Hansl Touku A, B u C. Haiitu: a) obuee ypaBHeHHE HpsAMOil AB; 6) ypaBHEHHE MpPSIMOH,

npoxoasieit uepes Touky C nmapajienbHo NpsiMoil AB; 6) ypaBHEHHE IPSAMOM, TPOXOASIIEH uepes
touky C neprneHmukyisipro npsimoit AB.  A(5; 10), B(3; 9), C(-11; 4).
. IIpuBecTu Kk KAHOHUYECKOMY BUAY YPaBHEHUE KPUBOM U MOCTPOUTH €€:
2 _4y—-6x+29=0
CocTaBUTh ypaBHEHHE IIJIOCKOCTH, POXOAAIIEHN Uepe3 TPU 3aJaHHbIE TOUKU
M,;(-4;2;2), M, (-1 0; —3), My(2, 1, -2).

. Haiitu mpenensl: a ) ,
IXIHZI X —x—2 e 3X 49X X0

o lim 10x . 4/15-x-3

o i
0 5inGx ' 9 6 X2 —36

2X
2X% + X — 10,6)|' 8x* —9x? +1 B)"m(zx_lj :
2X+3

11



BUWJIET 6
Hansl Toukn A, B m C. Haiitm: a) oOmee ypaBHeHHE NpsMONl AB; 0) ypaBHEHHE MPSMOM,

npoxozsieil uepes Touky C napajuiesabHoO IpsMOil AB; 6) ypaBHEHHE IPSAMOM, TPOXOASILIEH uepes3
TouKy C NeprneHAuKYIISIpHO IpsIMOil AB.

A(=2;-7), B(3;0), C (2; 2).
[IpuBecTH K KAHOHMYECKOMY BHJly YpaBHEHHE KPUBOW U IOCTPOUTH €€:

16x° —9y? —64x —54y —161=0
CocTaBUTh YpaBHCHHE IILIOCKOCTH, HpOXOI[SIH.[CfI 4epe3 TpU 3aJaHHBIC TOYKN
M, (51 0), M, (0; 4; —3), M, (L 4; -1).

. i x® —3x+2 i 4x° +4x° —x (x4
Haiirn npenensr: a) IM 57—~ 6)lIM 55770055, B)lim| —= | ;

msin4x_ ) «/x+

x—0 tg2x xaz X% — 4
BUJIET 7
CocTaBuTh 0611_[66 YpaBHCHHC HpHMOﬁ, HpOXOI[SI-H.[Cﬁ qepe3 ABC TOUKU U IPUBECTU €TI0 K BUY C

YTIOBBIM KO3 PUITUEHTOM: A(— 2,— 3) v B(-5,4)

[TpuBecTH K KAHOHUYECKOMY BUY YPaBHEHHUE JUIUIICA U IOCTPOUTH €T0:
4x* +9y° +32x—54y+109=0.
CocTaBUTh YpaBHEHHE MJIOCKOCTH, MIPOXOSIICH Yepe3 TpH 3aJJaHHBIC TOUKU

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

x> +7x—-8 5x* +4x% +3 lim Sx+2),
Haiftu npenenst: a) im ———— O im ——————; g) Il :
I!<—>1 x? —2x+1 IXIED 3x* +8x° —12x x>0\ 3x—1

sinbx  Jog_x-2

lim lim
Rl tg2x ) 5 x?—-25

BUJIET 8
CocTaBUTH YpaBHCHHC HpHMOﬁ, HpOXOI[fIH.ICfI YCpe3 TOUKY NEPCCCUCHUS IPAMBIX:

x+2y+3=0, 2x+3y +4=0 ¥ napaulenbHou npsamoi 3x—-5y =0.
[IpuBecTH K KAHOHUYECKOMY BUJY YpPaBHEHHE TUIIEPOOIIBI U IIOCTPOUTH €€: x%— y2 -4y =0.

CocTaBuUThb YpaBHCHHE IIJIOCKOCTH, HpOXOI[SIHIGI\/'I 4epe3 TpU 3aJaHHBIC TOYKHN
M,(-2;0; -1), M, (L —-2; 3), M,(4,-L 2;).

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

Haiitu npenensi: a)"mw o lim

s X2 +5x + 6 x_mx +8x* —2x ’ HS 16 '
2x
3
X—>0 x—2 x—0 S|n5x
BUJIET 9

Hanbl Touku A, B u C. Haiitu: a) obuiee ypaBHeHHE IpsIMOii AB; 6) ypaBHEHHE TPSIMOI,
npoxojsiei yepes Touky C napamiensHo NpsMoit AB; 6) ypaBHEHHE MPSMOH, POXOIAILEH yepes
TouKy C NepneHAuKYISIpHO IpsIMOit 4B.

A(1;-1), B(3; -2), C(9; 7).
[IpuBecTn K KAHOHUYECKOMY BUJY YPaBHEHUE KPUBOW U TIOCTPOUTH €€:

12



4x" +36y% + 72y —16x —92=0
CocTaBUTh YpaBHEHHE IIJIOCKOCTH, IPOXOASIIEH Yepe3 TPU 3aIlaHHBIE TOUKH
M, (4,L-1), M, (0;~2; 1), M,(-3, L 0).

y . 2X2—9x+10 . A gs . BX  —9x° +x7
. Haiitu mpenensr: a m———: 0 m—=
P )ILZ x° -8 )IXLOO 3x* +9x

X

im x3 -1 lim X+7 ?_ Iimsin?x
B) x—1 /X+3_2’F)X—>°° X ' e) x=0 By

BUMJIET 10
CocTaBuTh 00I11I€e ypaBHEHUE MPSMOIl, MPOXOIALICH uepe3 IBe TOUKH, IPUBECTH €r0 K BUILY

ypaBHeHus B otpeskax: 4(3;—3) u B(-2;4).

. IIpuBecTy K KAHOHMYECKOMY BHly YPAaBHEHHE KPUBOU U IIOCTPOUTH €€:

5x% +9y? —30x+18y +9=0.
CocTaBUTh YpaBHCHHEC INIOCKOCTH, HpOXO,Z[SIH.[CfI 4yepe3 TpU 3aJlaHHBbIC TOUYKHU

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

Berancnuts npegenst: a) |j M . 6) |j 8x°+4x° -3
P . xm X + 125 ° )!ED 5x* +8x% —12x
3x
i - 7 . 3x+4-4
B)Ilm . ;r)llm 1-—1 ;e |Im2—_
x—0 Sln 6X X—00 X X—4 X _16
BUJIET 11

. HManbl Touku A4, B u C. Haiitu: a) obiiee ypaBHeHHE NPsIMOil AB; 0) ypaBHEHHE NPSIMOA,
npoxojsiei yepe3 Touky C napamiensHo NpsMoit AB; 6) ypaBHEHHE NPSMOM, IPOXOAILEH yepes
TouKy C NEepHeHIUKYISAPHO NpsMon 4B

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

. IIpuBecTn Kk KAHOHMYECKOMY BH]ly YPAaBHEHHE KPUBOU U IIOCTPOUTH €€:

5x* +9y? —30x +18y +9=0.
CocTaBUTH YpaBHCHHE INIOCKOCTH, HpOXO,Z[S[H.[CfI qepe3 TpU 3aJaHHBIC TOUYKU
M,(-2;0; -1), M, (L —2; 3), M;(4,-1; 2;).

im X*+3X+2 Iim3x5+4x3+x
. Haiity npeienst: a) x>-2 2X° +5x+2:6) o 5X' +9X° =7 ;
. 1g5x
lim—=—— X
) X—8 . oAx=1-1
g) *° X - 2) lim (—) ;e) lim ———=.
x> | X _9 X—2 X — 2
BUWJIET 12

CocraBUTh ypaBHEHHE MPSAMOM, IPOXOIAIIEH Yepe3 TOUKY NEPECEUECHUS] MPSIMBIX:
x+2y+3=0, 2x+3y+4=0 u napauiensHoit npsamoit 5x +8y =0.

. Haiitu koopauHaTh! IIEHTpa U paAnyc OKPY>KHOCTH U ITIOCTPOUTH €€:

x*+y? +6y-7=0
CocTaBuTh ypaBHEHHE IIIOCKOCTH, IPOXOSAILEH Yepe3 TPU 3aJaHHbIE TOYKU

M, (4,1-1), M,(0;,-2; 1), M,(-3, L 0).
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N 4X+3 I 2X2+4X+3 B) lim Vll_x_z
3 X xlﬁw AC+9x—12" " x>7  T—X

_sindx . x+8X
r) lim 5 ;n)|lm(—j.

BMJIET 13
. Jansl Touku 4, B u C. Haiitu: a) ob1iee ypaBHeHue npsiMon A5,

0) ypaBHEHHUE MPSIMOMA, MpoxoasiIe yepe3 Touky C napauie’abHo npsaMoi AB
A(8; -10), B(4; -4), C(0; 7).
. IIpuBectu Kk KAHOHUYECKOMY BUY YPaBHEHUE KPUBOU U MOCTPOUTH €€:
x> —9y? —64x —18y +199 = 0.
3. CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEHN Uepe3 TpU 3aJJaHHbIE TOUKU

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

2 2
4. Haiitu npezens: a) lim W; 6) lim AX°+5x-3

x->4  X*—16 x—>® 3X° +9x —12

. osinBx . (x=1\" . Jx+1-2

) lim :o)lim| ——= 1| ;¢) Im ———
x>0  3x x—0o| X 4+ 3 x—3 X—3

BUWJIET 14
CocTaBUTh ypaBHEHHE MPSMON, IPOXOAIIECH Yepe3 JaHHYIO TOUKY, IEPIEHIUKYISIPHO JaHHON

IPSIMOIA: N(— 2;—3), 2x—y+3=0.
. Haiitu koopauHAaThI IIEHTpa U PaARYC OKPYKHOCTH U ITOCTPOUTH €€&:
x> +y° —8x+6y=0.
CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOJISIICH yepe3 TpH 3aJJaHHBIC TOUKU
M,(=2,0; 1), M, (L -2 3), M;3(4;-1 2)
. Haiitu penensr:

X2 —3x+2 4x° +4x3 —x

im-=——~ Iim x _
a) x-2 2x* —x—6. . 6) X 3x*+9x*+3 B)I|m£X+1) . 1y lim S|n4x;
X— x>0 {g2X

X—>00

. AIX+7-3
im——

1) X—2 X2 -4
BUWJIET 15
Hanbl toukn 4, B u C. Haiitu: a) oOmee ypaBHeHue npsiMmoil AB; 0) ypaBHEHHE HPAMOIA,

npoxozsieit uepes Touky C nmapajienbHo NpsMoil AB; 6) ypaBHEHHE PSAMOM, TPOXOASIIEH uepes
Touky C NMEepHeHINKYIAPHO NpIMOH AB.
A(5; 10), B(3; 9), C(-11; 4).
. IIpuBecTn Kk KAHOHMYECKOMY BH]ly YPAaBHEHHE KPUBOU U IIOCTPOUTH €€:
—4y—-6x+29=0
CocraBuTh ypaBHEHHUE IIJIOCKOCTH, MPOXOIALIEN Yepe3 TP 3aJaHHBIE TOUKH
M, (-4;2;2), M, (-1 0; —3), My(2, 1, -2).

. Haiitu mpenensr: a )
I)!LTZI X —-x—-2 X—>0 3)(3 + 9x X—©

2X
2x° +x-10 . . 6)j 8X4—9x2+1 )Ilm(zx_lj :
2X+3
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o lim 10x lim V15-x-3

x>0 5in5x ’ )HG X? —36

BUWJIET 16
Haubl Toukn 4, B u C. Haiitu: a) obmee ypaBHeHue mnpsiMmoil AB; 6) ypaBHEHHE TNPSMOA,

npoxozsieil uepes Touky C napajuiebHoO IpsMOi AB; 6) ypaBHEHHE PSAMOM, IPOXOASIIEH uepes
TouKy C NneprneHAuKYISIpHO IpsiMOil AB.
A(=2;-7), B(3;0), C (2; 2).
IIpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:
16x* —9y? —64x —54y —161=0
CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH Uepe3 TpU 3aJJaHHbIE TOUKU
M, (51 0), M, (0; 4; —3), M, (L 4; -1).

_3x+2. :6)jim 4%° + 43 )hm[“lj

X_>2 2x2 -6 o 3X2 +9x2 +3 xow\ X —7

sin4x_ .\/x+ 3
Cx2_a4

Haiiti npenensl: a) [jm

BUWJIET 17
CocraBuTh 00111€€ ypaBHEHUE NPSAMOIL, IPOXOIA-1IeH Yepe3 1Be TOUKU U IPUBECTHU €r0 K BUIY C

yrioBeiM KodddurmenTom: 4(-2,—3) u B(-5;4)

[IpuBECTH K KAHOHUYECKOMY BUJY YPaBHEHHE JIUIMIICA U HOCTPOUTH €ro:
4x* +9y° +32x 54y +109=0.

CoCTaBUTh ypaBHEHHUE TIOCKOCTH, ITPOXOSIIE Yepes TPU 3aJaHHbIE TOUKH

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

2x
. (3x+2

X2 +7x-8 6)I.m 5x* +4x°®+3 B |Im( ,
xl_m 3x* +8x2 —12x x>\ 3x —1

Haiitu npenenst: a) lim 55—
X—>1 X —-2x+1

. SIn6X v
n lim (o) lim ¥ X =2
x—0 thX x5 x2 —25

BUJIET 18
CocTaBUTh YpaBHEHHE MPSIMON, IPOXOAIIECH Yepe3 TOUKY epecedeHUs! MPSMBIX:

x+2y+3=0, 2x+3y+4=0 u napauiensHoi npsamoir 3x—-5y=0.
[TpyBeCTH K KAHOHUYECKOMY BUJy YPaBHEHHE THIIEPOOIIbI M HOCTPOHTh eé: x> —y° —4y =0.

CocTaBuTh YpaBHCHHEC IUIOCKOCTH, HpOXO,Z[SIH.ICfI 4Cpe3 TpU 3aJaHHBIC TOYKU
M,(-2;0;, -1), M, (L -2; 3), M;(4,-1 2;).

5x* +7x% +5 : \/3X+ -4

Haiiti ipeientsr: a) Jjm w 160 lim ———— " B lim ,
IH_s X2 +5x+6 IXILQ x® +8x* — 2x o5 x2—16
2x
3
X—© x—2 x>0 5in 5X
BUJIET 19

Hanbl Touku 4, B u C. Haiitu: a) obiiee ypaBHeHHe NIpsAMOil AB; 6) ypaBHEHHE NPSIMO,
npoxosieit yepe3 Touky C napauiensHo npsmoit AB. .A(1; 1), B(3; -2), C(9; —7).
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2. llpuBecTu K KAHOHMYECKOMY BHly YpaBHEHHE KPUBOM U MOCTPOUTH €€:

2
AX" +36y% +72y—16x—-92=0
3. CocTaBUTh ypaBHEHHUE IIOCKOCTH, IPOXOIAIICH Yepe3 TPH 3aJaHHbIC TOUKU

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

5 . 2X2—Ox+10 . g 8XT —9x° +x?
4. HaiiTu npeaeisl: a AR = N ¢ _—;
P )IQD;] x®-8 )IXIH,] 3x* +9x
X
. x3 -1 . [ X+ 77 . sin7x
g) lim ,r)llm — | —_—
Xl ,X+3—2 X—>00 X x—>0 By
BUJIET 20

1. CocraButh 00111€€ YpaBHEHUE IPSIMOM, POXOIAIIECH Yepe3 IBE TOUKH, TPUBECTH €r0 K BUIY
YpPaBHEHUA B OTpE3Kax: A (3; - 3) u B (— 2 4).
2. llpuBecTu K KAHOHMYECKOMY By YpaBHEHHE KPUBOM U MOCTPOUTH €€:
5x? +9y* —30x +18y +9=0.
3. CocraBuTh ypaBHEHHUE TUIOCKOCTH, TPOXOIAIICH Yepe3 TPH 3aJaHHBIC TOUKU
M, (3—12), M, (4,—1-1), M;(2;0;2) -
2_x-30: 6 8x° +4x° -3

4. BpluuciuTh Openensl: a) . X ) 1 :
im = 125 IX'ED 5x* +8x° —12x

11 N 3x+4-4
p)liM—— plim|{1-—| :e) I|m2+—.
x>0 8iN6X " x>el X >4 x°-16

KpuTtepuu onieHKN NMcbLMEeHHOH KOHTPOJILHOI padoThI (6 pamkax pybedcHoi ammecmayuu)

Peznamenmom BPC ragedpwr «Bvicwias u npuxiaouas mamemamuxa» npeoycmompero 25
bannos 3a evinonaHeHue pyoOEN’CHOU KOHmMpOabHOU pabomul. Kaswcooe 3adanue, 6xoosujee 6
KOHMPOIbHYI0, OYEHUBAEMC s Npenooasamenem OnpedeieHHbIM Koauuecmeom 0annos. Mmoeosviil
Oa 30 KOHMPOABLHYIO PAOOMY NOAYUAEMCA CYMMUPOBAHUEM DALN08 3d 8Ce 3A0AHUSL.

Kpurepuii oeHKH 0HOT0 3aJaHUS:

— oOydarommiics TPaBWIBHO pEImII 33Jady; TP OSTOM JIOTUYHO, TIOCIENOBATEIBHO U
aprYMEHTHPOBAHHO M3JIOXKHII PEIICHUE 3a/1a491 — MAaKCUMAIIbHOE KOJIMYECTBO OAIIIOB;

— oOydJarommiics B OCHOBHOM IPAaBWJIBHO PEIIMJ 33Jady, JOIYCTHB MPH ITOM HE3HAYHUTEIHHBIC
HETOYHOCTHU U TorpertHocT — 80% OT MaKCUMaJIbHOTO KOJIMYECTBA OAJLIOB;

— oOyuarouuiics He MOJIHOCTBIO PEUIn 33/1a4y, Ho He MeHee 50%, ToMycTUB Ipu 3TOM He Ooliee
OJIHOM rpy6oit ook — 60% 0T MaKCHMAaTbHOTO KOJUYECTBA OAIJIOB;

— oOydvaromuiics TpUBEN HEMOJHOE pelleHne 3agauu (crerneHb momHoThl — oT 30% mo 50%),
JIOTYCTHB MPHU ITOM 3HAYUTENbHBIC HeA04YeThl — 40% OT MaKCUMAaJIbHOTO KOJIMYEeCTBa OAJIOB;

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

— oOy4JaronIuiicss He MPUCTYIUI K peIeHuto 3a1auu — 0 6auios.
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IK3AMEHAIIMOHHBIE BUJIETHI
MuHHCTEepPCTBO HAYKH U BbICIIEro oopazoBanusi P@
I'POBHEHCKUU T'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMmenu akaa. M.J[. MuumnoHIIMKOBa
Jlvcuunianaa MareMaTHukKa
NIDTII I'pyna YMb

1. BekTopsl. JIuneiinsie onepanuu Haj BekTopamu. CKalsspHOE MPOU3BEAECHNE BEKTOPOB.
2. Mansl Touku A(2,-7,-1),B(-1,1,3),C(-2,3,1). Ilpumensis BekTopHyto anreopy Haiitu yron ABC.
3. lano ypaBHenue npsmoit 2X+3y +4 =0. CocTtaBuTh ypaBHEHHUE MPSIMOH, MPOXOJIAIICH Yepes

touky M (2;1), mapamienbHO JaHHOU IPSIMOM.

3 —
4.Hatitn ipenenst lim — X 2125 ;o lim ar(.:tg ZX.
x5 x3 —2x% —15x x>0 sin3x

MuHHCTEPCTBO HAYKH M BbIcLIEro oopasoBanus PO
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET

nMmend akaa. M.J1. MWumMoHIMKoBa
Jlucuunimaa MaremaTuka
HNIOTII I'pynna YMb

1.BekTopHOE POU3BEICHUE BEKTOPOB.
2. B tpeyronsuuke ¢ Bepumuamu: A(7;3;4), B(L0;6), C(4;5,—2) maiitu yro ACB
3. Maust Touku Ha iockoctr: A(-3; 2), B(=1 5). CocraButh 0011iee ypaBHEHHE IPSIMOH,

MIPOXO/AIICH Yepe3 3T TOUKH, TPUBECTH €r0 K BUAY C YIIIOBBIM K03 puuneHTom.

. . N2-X—-X+6 o o8x’+4x3-3
4 Haiity npenenst :  lim 5 : lim .
=2 X" -x-6 x— 5x4 1 8x8 —12x

_ MuHucTEPCTBO HAYKH U BbICIEro o0pa3oBanusi P®
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHN YHUBEPCUTET
nMmend akaa. M.Jl. MWummoHIKoBa
JlvcuurumHa MaTteMaTuka

NIDTII I'pynna YMb
1. CmemanHOE Tpou3BeieHnEe BEKTOpOB. KOMIMIIaHAapHOCTh TpeX BEKTOPOB.
2. Haiitu rutomans Tpeyroiasauka ¢ Bepumnaamu B(—2;3;5), K(4;-12), D(3;—47).
3. Haiitu paccrosinue ot Touku M, (5;4;,—1) 10 m10ckocTH, MPOXOASIICH Yepe3 TOUKU

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

. ) x® — 64 _sin10x—sin 2x
4.Hatitn nipenensr: lim — ;lim - .
x=4 3x* —11x—4 x>0 arcsin 3X

_ MununcTepcTBO HAyKH U BbICIIEro o6pasoBanus P®
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMmend akan. M.J1. MuwummoHmmKoBa
Jlvcuurumaa MareMaTuka

NIDTII I'pynna YMb

1.IIpsmas Ha uiockocTr. Pa3nuuHble BUABl ypaBHEHUN TPSIMOM.

< A~ < ~ e e
2.Jlaus! Touku B poctpanctBe A(—3;4;5), B(0;4;-2), C(2;,-17) . Haiiru AA- AN, ABx AC.
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3.Jlanst Touku Ha mwiockoct: A(—3; 2), B(—L 5). CocraBuTh ypaBHEHHE NPSAMOIL, IPOXOISIICH
gyepe3 3TU TOUKH, IPUBECTH €r0 K BUAY C YIIIOBBIM KOA(PPHUIIUEHTOM.
2 2 .

4. Haiitu ipenenst: lim w; lim 2xsin x

x>1 X7 4+ X x=01—cos X

5 MuHuCTEPCTBO HAYKH U BbICIEro o0pa3oBanusi P®
I'PO3HEHCKWU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKNM YHUBEPCUTET
nMmenu akaa. M.J[. MuWIIMOHIIIMKOBa
Jlvcuunianaa MareMaTHukKa

NIDTII I'pyna YMb

1.Yron Mexay npsiMbIMH. PaccTosiHMEe OT TOYKH A0 MPSAMOIA.
2. Haiitu rutomaas Tpeyroiasauka ¢ Bepiumnamu A(—3;2;5), B(5-12), C(0;2;-4).

3. CocraBuTh ypaBHEHHUE [UIOCKOCTH, KOTOpPas IPOXOAUT Yepe3 Touky M, (—2;1,—1) u umeer

HOpPMaJIbHBIA BEKTOP n= {];—2;3}.
2 /
4. Haiitu npenensl: lim 4X2 x=2 ; lim 1+2x-3 .
x-25x2 ~11x+2 x4 fx -2
MuHHCTEpPCTBO HAYKH U BbICHIero oopasoBanus PO
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHWM YHUBEPCUTET
nMmend akaa. M.J1. MWummoHIyKoBa
Jlucuunimaa MaremaTuka
HNIOTII I'pynna YMb

1. Touka mepeceueHus ABYX MPSAMBIX. Y CIIOBHS ApaJUIEIbHOCTH U TEPIIEHAUKYIAPHOCTH MPSIMBIX.
2. JlaHbI BEKTOPHI @ = {3;—1;2}, b= {1;2;—1}. Borauciute (2a—b)x(2a+Db).

3. CocTaBuTh 00III€E YpaBHEHHUE MPSIMOIA, poxo el yepe3 nse Touku A(4;-5), B(3,-2).

tgx —sinx . lim Nax+1-3

4. Haiitu npenenst:  lim—;
=0 X(1-c0s2X) x—2 x3-8

MuUHHCTEPCTBO HAYKH U BbIcHIero oopasoBanusi PO
I'POSHEHCKUU I'OCYIAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMmeHd akaa. M.J1. MuwummoHIKoBa
JlvcuuruimHa MaTteMaTuka
NIDTII I'pynma YMb

1.KpuBble BTOpOTo nopsiika 1 MX KAHOHUYECKHE YPaBHEHHUS: OKPYKHOCTb, JUIHIIC.
2. B tpeyronbauke ¢ BepmmHamu A (1,3;6), A,(2;2,1), A,(-10;1), naiitu yron A A, A, .
3. ansl Touku M, (3;-12) u M, (4;-2;-1). CocTaBUTh ypaBHEHHE IUIOCKOCTH, IPOXOAILEH yepes

TOYKy M, mepneHauKyasipHO BeKTopy MM, M HOCTPOHTH 3TY IIOCKOCTb.
x* =X . tgx-sinx

4.Haiitu ipenens: Iimz—, im———.
1 x2 4 x—2 " %0 x(1-cos 2X)

5 MunucTepcTBO HAYKH H BbICIIEro odpazoBanusi PO
I'POSHEHCKHUU I'OCYJAPCTBEHHbLIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
nmenu akaa. M.J[. MuummoHImuKoBa
Jlcuuraa MarteMaTHuKka

NIOTII I'pynma YMb

18



1. KpuBble BTOpOTO MOpsAIKA U UX KAHOHUYECKHE ypaBHEHHS: runepooa, napadona
2. Haittn 00bém nupamunsl ¢ Bepmmnamu A (1,3;6), A,(2;21), A, (101, A,(—4:6;-3).
3. Hanucarp ypaBHEHHE IIOCKOCTH, Ipoxosuielt yepes Touku M, (L,-12), M, (2;1,2) u M, (31,4).
2

4. Haiitu ipenenst: lim 2)(3—_8 ; lim w )
x>2 X2 —3X+2 x>0 3x° +9x—12

5 MuHuCTEPCTBO HAYKH U BbICIEro o0pa3oBanusi P®
I'POBHEHCKUU T'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMmenu akaa. M.J[. MuumnoHIMKoOBa
Jlvcuunianaa MareMaTHukKa

NIDTII I'pyna YMb

1. ITnockocTh. Pa3nuyHbie BUbI ypaBHEHHUS IOCKOCTH.
2. laubl koopauHatel Touek K (5;6,—2), B(2;—4;5), D(-5;3;—1). Haiitu yron BKD .
3. lano oOmiee ypaBuenue npsimoit 4X—3y—10=0. 3anucare ero B BuJic ypaBHEHUS MPSIMOIi B

«OTpe3Kax» U MOCTPOUTH ITY MPSIMYIO.

x> —6x+9 .. J2x+7-5

4 Hairtu npenensr: lim ———;  lim ———.
P 3 3x2 —10X+3 x>9 3—+/X

MuHHCTEpPCTBO HAYKH U BbICcHIero oopasoBanus PO
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET

nMmend akaa. M.J1. MWumMoHIMKOBa
Jlvcuuruimaa MaTteMmaTuka
NIDTII I'pynna YMb

1. Yron Mexay mIoCKOCTSIMU. PaccTosiHre OT TOYKH 10 TUIOCKOCTH.
2. laubl koopauHatel Touek K (5;6,—2), B(2;—4;5), D(-5;3;—1). Haitru mnomans AKBD.

3. CocraBuTh ypaBHEHHUE MPSAMOIL, TIPOXOIsIIei uepe3 Touky A(4;—7) u napauieabHON MPsIMOi

PQ, rre P(-4;3), Q(2-5).

- )c+2)c2

4 Haiitu ipenensr:  lim X—l; im ———————.
oL 2x* —x2 -1 x504/1+x —+1—-x
_ MuHucTEPCTBO HAYKH U BbICIEro o0pa3oBanusi P®
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHN YHUBEPCUTET
nMmend akaa. M.J1. MuwummoHyKoBa
JlvcuurumHa MaTteMaTuka
NIDTII I'pynma YMb

1.®yukius. Obnacts e€ onpeaenenus. CriocoOs! 3ananus. ['padux pyHKImm.

2. JlaHbl BEKTOpHI A = {3;—1: 2} ub= {1;2;—1}. Brrancnute (25 + B) X B .
3. CocTaBuTh ypaBHEHHUE IUIOCKOCTH, MPOXOAAIIEH Yepes Touku M, (1,-1,2), M, (2;1,2), M,(LL4).

4. Haiitu ipemens : lim x* ~81 ;o lim 4——x—3
' Co3 x* 1 2x% —15%% T x>-59+x -2

_ MununcTepcTBO HAyKH U BbICIIEro o6pasoBanus P®
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nmenu akaa. M.J[. MuummoHIuKoBa
JlvcuuIuiiHa MaTteMaTuka
NIDTII I'pynma YMb
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1. Ilpsimas B npocTpaHcTBe. PasnnyHblie BUbl ypaBHEHUS IPSIMOM.
2. Nansl koopaunatel Touek A(5,—2;—3), B(—3;—2;6), D(4;—1,5). Haiitu nnomans AABD.
3. HanmcaTh ypaBHEHHE IUIOCKOCTH, PoXo el uepe3 Touky M (—4;3,—7) mapaiieiapHo
wiockoctu 6X—5y+4z-15=0.
x* —3x? -4 . sin2x
lim ;

4.Hatirn pepenst : liM ————— ;
=2 x*-16 x—>0 X/5

MuHHCTEpPCTBO HAYKH M BbIcLIero oopasoBanus PO
I'PO3HEHCKUU I'OCYJAPCTBEHHbLIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET

nMmenu akaa. M.J[. MumnoHIIMKOBa
Jlvcuunianaa MareMaTuka
NIDTII I'pynna YMb

1. Vron mexnay npssMbIMu. B3auMHoe pacrnosioxkeHue npsMoi U MI0CKOCTH.
-> > - -

2. Jlaus! koopmuHaTh! Touek A(2;—1;3), B(3,0;-5), C(—1—4;6). Haitru AB-BC, ABx AC.

3. CocTaBuTh ypaBHEHHE TLIOCKOCTH, npoxosmeit uepes Touky A(2;1;—1) u umeer HopmanbHbIit

sexrop N ={1,-2;3}.

VX=1-2 . sin5x
lim

4.Haiitu npenensl: lim o - )
x>5  x—5 x—0SIn 2x

MuHHCTEpPCTBO HAYKH U BbICHIero oopasoBanus PO
I'PO3HEHCKUU I'OCYJAPCTBEHHbLIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHIyKoBa
JlvcuuruimHa MaTteMaTuka
NIDTII I'pynma YMb

1.Ilpenen ¢yHKMM B TOuke, Ha OECKOHEYHOCTH. beckoHeYHO Mayible U OECKOHEYHO OoJjblIue

BEJIMYHHBI.
- -

- >
2. Jlausl Touku B npoctpanctee A(—3;4;5), B(—4;5,2), C(-3;2;-1). Haitru AB-BC, ABx AC.
3. Haiitu paccrostaue ot Touku M (4;3;0) 10 m1ockocTH, MPOXoasiieii uepe3 TOUKH
M, (13,0), M, (4-12) u M,(3,0,1) .
. . 3—+/5+x . . tgx—sinx
4 Haittu npenensl :  lim ———; dim——..
1-+/5-x x>0 X(1—Cos 2x)

x—4

MuHHCTEPCTBO HAYKH U BbIcHIero oopasoBanus PO
I'POSHEHCKNU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMmeHd akaa. M.J1. MuwummoHIKoBa
JlMcuuIuinHa MaTteMaTuka
HNIDTII I'pymma YMb

1. Teopema o npenenax. OQHOCTOPOHHUE MPEAEIBI. 3aMeYaTEeIbHbIE TTPEAEIbI
2. Taust Touku B ipoctpanctBe A(—3;4;5), B(—4;5;2), C(—3;2;—1). Haiitu yron ABC.
3. CocTaBuTh ypaBHEHHE IUIOCKOCTH, IPOXOAIIEH uepe3 Touky M, MEepHeHIUKYISPHO K BEKTOPY

M,M, , eciu nansl Touku: M, (0;-13) u M, (1;3,5).
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4.HaiiTu ipenensl : Iimﬂ;.. lim S_mx .
x>4 Jox+1-3 x—0SIn7X

Kpurtepuu onenkn (8 pamrax npomedxcymounou ammecmayuu)

Peznamenmom BPC kagedpvl «Bvicuwas u npuknaonas mamemamuxay omeem cmyoenma Ha
IK3AMeEHe OYeHUusaemcs no 5-0ainbHou wKae.
Kpurepuii oueHKH 0TBeTAa HA IK3aMeHe:
— 5 0anaoB moNydaeT CTYICHT, NPOJEMOHCTPUPOBABIIUI MOJHOE BIAJACHUE 3HAHUAMHU B
COOTBETCTBUH C TPEOOBAaHHMSIMHU y4eOHOM MpPOTpaMMBbl, T.€. PEIIMBIINKA Bce 3aJaHusl 0e3 OMMOOK B
JIOTHUYECKUX PACCYKACHUSAX U B 00OCHOBAHUY PEILICHMUS;
— 4 fajja moNydaeT CTYJACHT, KOTOPHIH MPH IOJHOM BIIQJACHWU 3HAHUSAMU B COOTBETCTBHH C
TpeOOBaHUSAMH y4eOHOM NpPOTrpaMMbl JOMYCTHJI OTAEIbHBIC HECYIIECTBEHHBIE OIIUOKU JHOO
MIPUBEJICHHBIC UM PEIICHUS HEOCTATOYHO 0OOCHOBAHBI;
— 3 6a/1a mosry4aeT CTYACHT IPU HEMOJIHOM HM3JI0KEHUH MOIYYSHHBIX 3HAHWH, JOMYCTUBLIMN MPU
3TOM OT/IEIIbHBIE CYIIECTBEHHBIE OIINOKH;
— 2 0ajaja moilydaeT CTYAEHT INpH OECCUCTEMHOM U3JIOKEHHM MaTepuana, JOIyCKAIOUIMH
CYILIECTBEHHbIC OLIMOKM, KOTOpPBIE MOTYT IPEMSATCTBOBATH YCBOCHUIO JalbHEWIIEeH Y4eOHOM
uHpOpManny.

BTOPOIlI  CEMECTP
BOITPOCHI JIJIsI COBECEJIOBAHUSA (TEKYIIIUI KOHTPOJIb)

Paszpen: «/IndppepennuanbHoe ucunciaeHue GyHKUMii 0XHOM nepeMeHHOI»
1. IlpousBogHast ¢GyHKIMH OAHOW MEPEMEHHOHN; €€ TeOMETPUYECKHI M MEXaHHYEeCKHH CMBICIL.
HuddepeHunpyeMocTb QyHKIMH.
2. OcHoBHble mpaBwia aupdepenuupoBanus. I[lpousBonnas ciaoxHol QyHKuM. IIponsBoaHble
OCHOBHBIX JIeMEHTapHbIX QyHKIUH. Jlorapupmuueckoe nudepeHumpopanue.
3. Obparnas  ¢ynkuusa. HenpepbiBHOCTE u  guddepeHpyeMocTb  00paTHOM — QyHKIUH.
[Ipon3BoiHbIE 0OpAaTHBIX TPUTOHOMETPUUECKHUX (YHKIHMI. Tabnuia npon3BOAHbIX.
4. TuddepeHunpoBaHe HEIBHBIX U MApaMETPUUECKHU 33JaHHBIX (PYHKIUI.
. Huddepenunan GyHKIUN U €ro reoMeTpuueckuid cMbicil. CBs3b ¢ mpou3BoAHON. uddepenunan
cioxkHoi (pyHkumu. MHBaprantHOCTh hopMmbiauddepennnana 1-ro nopska.
6. IlpomsBoaHble u quddepeHramsl BICUX mopsaakos. @opmyna Jleitonnna. HennBapuaHTHOCTD
¢dbopmel nuddepenimana nopsiaKa BhIiie IEPBOTO.
. Teopembr ®epma, Poss, Jlarpamka u Ko o nuddepeHmpyeMbix GyHKITHASIX.
. IlpaBuno Jlonurans packpeITusi HEONPEAEIECHHOCTEH.
9. UccnenoBanne (QyHKIMH C TMOMOIIBIO TEPBOM TPOM3BOIHON: HEOOXOIMMEBIE W JOCTAaTOYHBIC
yCIOBHUSA BO3pacTaHUsl M YObIBaHMS (YHKUMHU; OHKCTpEMyMbl (YHKIUM; HauOoiblee Hu
HauMeHbIlIee 3HaUYeHUs! PYHKIIMHU Ha OTPE3Ke.

(62}

oo

10.  HUccnenoBanue (QYHKIMH C TIOMOIIbIO BTOPOIl MPOU3BOAHOM: AKCTPEMYMBI (YHKIHU;
BBINYKJIOCTb, BOTHYTOCTb U TOUKHU Nepernoda rpaduka QyHKIUH.
11.  AcumnToTsl KpuBBIX. O0IIas cxema uccie0BaHus (PyHKIMHU U TOCTPOCHUs Tpaduka.

Pa311e.11: «(I)yHKlII/[I/[ HECKOJbKHUX IEPEMECHHBIX»

1. OYyHKIIUA HECKOJIbKHX TepeMeHHBIX. O0macte ompenenenus. llpenen w HeNpepbIBHOCTH
(YHKIIUN HECKOJBKUX TIEPEMEHHBIX.

2. Yactasle mpowm3BojaHble. [lomHpld muddepeHan W ero WCIOIb30BAaHUE B MPHUOIHMKCHHBIX
BhIuKcieHusX. MuBapuanTHOCTE (hopMbl moiHOrO auddepeHnnana. ['eoMeTpUYeCKUil CMBICT
nosiHoro nuddepenmana. KacatenbHas mi10CKOCTh 1 HOPMaJb K TOBEPXHOCTH.

3. YacTHble MPOU3BOIHBIC U TIOTHBIE AUQdepeHnnansl Beicux nopsakos. @opmyna Telinopa.

21



. HesiBable pyHKImn u ux auddepenunpoBanue.

. Ckamsiproe noJie. [IponsBogHas no HanpaBiaeHUIO. ['pagueHT.

. OKcTpeMyM (QYHKIMH HECKOJIBKMX NepeMeHHbIX. HeoO0XoauMbple M J1OCTATOYHBIE YCIOBHUS
CYLIECTBOBaHMs 3KcTpemMyma. HaumOombiiee n HauMmeHblllee 3HAYeHUS (QYHKIUH B 3aMKHYTON
obmacTH.

. YcIloBHBIM 3KcTpeMyM. Meton MHOkUTENEH Jlarpanxka.

8. Merox HaMMEHBIINX KBAIPATOB I 00paOOTKH SKCIIEPUMEHTATBHBIX JaHHBIX.

o O~

\l

KOMILIEKT 3AJAHUH JIJISI KOHTPOJBbHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

HEPBASA ATTECTALIUSA
Bapuanrt 1

1. Haiitu npou3BoiHbIE NaHHBIX QYHKIMHA: a) ) = 6x° —— + Ux® =5x; 0)y= Y
X
4

yy=—X . yy=arctgs—X
B)Yy=——:1)YV=
4x —x3 X+3

2. Beraucaurts npeaciibl, IPUMCEHIA ITPABUIIO Jlonurans:

1)y =x%-IN5xX;e) y=c0s’6x:x) 3x’y —2x=5)°.

_ Tx®—2x% +4x . ef—e™” sin7x
a) lim . ;6 lim———. p)lim——
o 2x? 45 =0 In(1+ x) x>0 X +tg% X
Bapuant 2
1. Haiiti npon3BoaHbIE JaHHBIX QyHKIMiA: a) Y = [ + 8x° — 5{/— 0)y= 2X
=arctot; .
B) Y= In( —V1-x° ); r) {’;_tzlz‘?’ ’ zm)y:(x2 —6x)-sm 2X;

X +Inx

e) y=sin®3x;x) y=e

2. BoruvcnuTh npesensl, npuMeHsis npasuio Jlonurans:

. Bx? —x}+7x 20 2 . Incosx
a) lim . —; 0) lim ,B)lim ————.

x>0 2x" +5x x5 X% — 25 X—5 x—0|n cOS 3X
Bapuanr 3

1
1. Haiftit ipou3sBoiHble TaHHBIX QyHKIMiA: a) Y = — — VX + 2x° +8;
X

COSX n-x* . X=|”(1+t2)i _oa(ee 3).
DY Tosing M YT 1+x2’r){y=arctgt; v y=e’fror)

5 .
&) y=(7x—x*); %) y=sin®3x.
2. Berunciauth MMpeaciibl, MPUMCHAA ITPABUIIO Jlonmrans:

2
x‘“—x-2

a) Ilm—; 6) |Im X-Ctgzx, s) lim x%In 2x.
X—2 2x +x-10 X—+0
Bapmuanr 4

1. Haiitu npon3BoaHbIe I[aHHBIX (byHKLU/Iﬁ'

a)y= \/—+7x+x ——3, 6)y—
X

X =sin’t;
; 2 3 )
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1) y=3x"-c0s5x; e) y=In(x+cosx); x) y=tg*5x.
2. Berauciants mpeaciibl, IPUMCHAS ITPABUIIO Jlonurans:
x* —3x% +7x .

a) lim - 6) lim(arcsinx - ctgx), »)lim x® - ctg6x.

) X—>0 2x+5x3 -1 ) xao( g ) )X—>0 g

Bapuanr §

1. HaiitTi mpon3BoIHBIE TaHHBIX (PYHKITUN

3 x=t-sint
a)y=2x2—£5+7\/x2 -8; 6)y=X—+3; B) Y =sin x°; r) :
x %2 _5 y =t —cost

my=7"-cos3X; e)y:e“zx‘xz; %) Y = COS” 4X.

2. BoruvcnuTh npesensl, npumMeHsis npasuio Jlonurans:

. Bx+4x®+7 . (1 1 . e -2
a) lim . 5: o lim =————1 p)lim——.
x>» 84+ 2x° + 5x x>0\ x e' -1 x> 2% —5
Bapuanr 6
1. HaiftTi mpou3BOIHbIE TaHHBIX (PYHKIIHAMN:
1
1 3-x° X==;
ay=T-x——+2®x —3x;6)y=o—: ny=h(tgdx);n{
X 3+ X 3 _
y=t"-3t;
n Y= (x2 +2x)-ex; e) y=sin’ 2x; x)y=3x*—-2x+3.
2. BeruucnuTh npenensl, IpuMeHsis paBuito Jlonuras:
_ 2x°—Tx+3 : 1 1 . 1g 2x
a) lm —————;  olm| —-—|, plim—=——.
x>3 x° +4x—21 -1\ Xx—1 Inx 0 5x
Bapuanr 7
1. HaifT npou3BoIHbIE TaHHBIX (DYHKIIHIMA:
4
4 In 3x X=t-t
a)y:6—3x4——2+5\/?—x; 0)y=— ;B)yztg36x; r) ;
X X° -9 _ 42 _43
y=t"-t
Dy=2"-(3-x); ey=e"1"3X. xy=arccose™.

2. BoruncnuTh npesensl, npuMeHsis npasuio Jlonurans:
_Tx% —2x% +4x . 1 1 . x3 NG
a) lim . ; 6) lim| — - — ;B) lim > -
X300 2x°+5 x>0\ X —x e" -1 x—»o| 3x° —4 3X+2

Bapmuanr 8
1. Haiftit mpon3BoOIHBIE TaHHBIX (PYHKITAMN:

l+e
1-e*
y =~/x-arcsinx; e) y= In(x+ X° —2); x) Y =3
2. BeaucanTe MMpeaciibl, MPUMCHAA ITPABUIIO Jlonurans:
x —2x% +5x° . 1 1 . tg 2X
- ; 6) im -— ,8) Im ———.
X-1 X"—=3x+2 0 Bx

X X =5sin’t

a)y=4x5—%+‘i/f—7x; 6)y =
X

;B)y:arct923x;r){ R
y=4cos’t

a) lim

x>0 24+ 3x° + x x-1
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Bapuanrt 9
1. Haiit mpon3BOHBIC TaHHBIX (DYHKITHI:

x=te',
a)y:5x4——+5f 34: 6)y =71 0y =008 4X; 1) ot
-

y=x°-In7x; ¢) y:(1—4x3)12; x) Y =arccos@).

2. Beraucaurts mpeaciibl, IPUMCHAS ITPABUIIO Jlonmrans:

2x% +4x+3 . 7X sin 2x

a) lim ; 6) limsin(x-1)-tg—, »)lim :

x> 3x% +9x —12 x—1 2 x=0 Sin 5x
Bapuant 10

S 3
1. Haiitu npousBoiHbIE JaHHBIX QYHKUIMHA: a) Y = 4x° — — t x> + \/g ;
X

— int,
1+e By =Cos 7X: 1) X =arcsin DY=(2X —5)- ;o
y=~1-sin2x; x) Yy =In(sin 2x+c0s2x).

2. BoruncnuTh npesensl, npumMeHsis npasuio Jlonurans:

6) Y=

3% _5x2472 x? . tgx—sinx
a) lim e 2 0) lim ———— plim =———.
T 01— cosbx | xo0 3X
Bapuant 11

1. Haiitu mpon3BOHBIE TAHHBIX (DYHKITHI:

3 —n?
a)y:7x5_%+7lx4_lne’6)y:4X—-|2_21’B)y:6IQX’F) X In t;
¥ X y=t+Int,

1) y:xz-e‘xz; e) Yy =C0s’5X; x) y=arctgy/2x —1.

2. Beruncauth MMpEaCiibl, IPUMCHAA ITPABUIIO Jlonurans:

5 3 2 2
2 lim 4x° +4x° 5 lim In(1+ x )'B) lim X 1+Inx.
o0 3X +9x° —13° x>0 X o1 et —e
Bapuanr 12
1. Haiftu npou3BoiHbIE JaHHBIX (PYHKIIMA:
X=6t> -4

8x———3 +10; 6 V3sinx . =sin® 3x; ’

a)y = x® Y= cosy P 1y at

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

2. BBI'—II/ICJ'II/ITI) IIpeAeIIbl, NpUMEHss npaBuio Jlonurans:

x> —3x+2 . COS X
a) m ————; 6 lim Inxe™. 5) lim ———;
x>22x% —x—6 X—>-+00 or X = w2’
Bapuanr 13

1. Haiitu mpon3BOHBIE TAHHBIX (DYHKITHIA:
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Xx=sint—-tcost;

a)y =8x° +2\/>——; 6)y :X—; B) y =1tg%4x; r){ _
nx y =tsint;

VX
):[)yz(xz —6x)- lgx; ¢)y=In(x++x*+3); %)y =arctgv/x.

2. BoruvcnuTh npeensl, npumMeHsis npasuio Jlonurans:

. X*—4x+3 . ef -2 . sin 6x
a) Im ————;  06)lim — B) lim ——;
x—3 X =9 x40 X +1 x=>0 X
Bapuanr 14

3 3/ 2
1. Haittn nponsBoHble naHHEBIX yHKmmit: a) Y =~/ 31+ 4x3 - = +3/x? X
X

4

X . X =sin 2t,
6) y:m; B)y:S|n 2X; F)

= costt n) y=ctg2x- (3+x°);

arccosf

y:In(x—4—x3)- x) Y =€

2. BLI‘{I/ICJ'II/ITB npeﬂenm, l'IpI/IMeH}I}I HpaBI/IJ'IO .HOHI/ITaJ'I}IZ
8x° + 4x . 1 1 . 1 5
a) lim — 6) Im| ———=1, 6)lim - — .
x>0 3x% +9—2x x>0 {SINX X >3\ X—=3 X —X—-6

Bapmuanr 15

y . 5 1
1. Haiftu 1pon3Bo/IHbIE JaHHBIX QyHKIHiL: a) ) =2X° — — VX te;
X

6) -8 ) ( 5 4) Sin3x ) X = arccost )
y=>2=8. 5 y=(x"-4)- ;T 0 y=
3 y=+1-

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

2. Beruncauth MMpeaciibl, IPUMCHAA ITPABUIIO Jlonurans:

sin 6x . 1 5
a) lim ; 6)lim - :
x>0 2 >3\ x—3 x*—Xx-6

BTOPASA ATTECTALUA

Bapuanr 1
1. HaiiTu TOUKH SKCTpEMyMa U aCUMIITOTHI Tpaduka GyHKIUU y = x? —1,
x2 +1
. . 4xy +8y°

2. Haiitu nmpenen pyHkuun |im 22X7°Y |

X—2 XZ — 4y2

y—>—1
3. Haiitu YJacTHBIE IIPOU3BOJIHBIE IIEPBOTO nopsiKa JTAaHHBIX byHKIMH:

a) Z=3X2y2+4xy3—X2; 6) Z=4arctgi_¥.
Bapuanr 2

1. HaiiTi nHTEpBAbl MOHOTOHHOCTH H OKCTPEMYMBI (DYHKIHH 4 :g X3 —x2 _4x+5.
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2. Haiitu npenen GyHKIMH |y, X2 —2xy +y?

X—2 2 _ 2
y—2 X y

3. Haiitu yacTHbIE NPOU3BOHBIC IEPBOTO MOPS/IKA TAHHBIX GYHKIMA: ) , _ 2y?; 6)

Z= In(e‘X + e4y).
Bapuanr 3

1. Haiitu Toukn nepern6a ¥ MHTEPBAJIbI BBITYKJIOCTH rpaduka QyHKIMU y =1 + 2 x° —x*/4

2
2. Haiitu npeznen QyHKImE  [jm —3xy

X—3 x2 — 9y2
y—1

3. Haiitu 9yacTHBIE MPOU3BOIHBIC IEPBOTO MOPSAKA NAHHBIX (YHKITHI:
a) z=xe’ +ye*; 6) z= In(x+ exy).

Bapuanr 4

1. HaiiTi TOYKH SKCTpeMyMa M aCUMITTOTHI Tpaduka (HYHKITUU y— X"
x3 +1
2. Haittu npenen GyHKIEE |jm SIN(X=Y) |
X—>2  ¥x< —X
y—2 y
3. HaiiTu yacTHBIE NPOU3BOIHEIE NIEPBOTO NOPSAIKA NaHHBIX QYHKIMI: a) 7 =2x%y —3xy? + X+ Y ;
Yy
%) z=xe* +sin(xj'

X
Bapmuant 5

1. Haiiti To4ky neperuba 1 MHTEPBaIIbl BBITYKIOCTH rpaduka PyHKIHA 1 —2x3 /3 — x2 — 4x + 1.

2. Haiiti ipenen QyHKIMH

> .
- 2x° — X
Iim 27)/
Xx—1 4x“ — y2
y—2

3. HaiiTi yacTHBIE MPOU3BOHBIE TIEPBOTO MOPSIKA JAHHBIX QYHKIWHA: a) Z = X2 — Xy — 2y2; 0)
= arctg%
Bapuanr 6
1. Viccnenosats 110 IEpBOM ¥ BTOPOH MPOM3BOAHBIM QYHKIHUIO ) = x3 —3x+1.
2. Beruncnurs nipenen _ 2,
p lim 3xy — 6y

X—>2 x2 — 4y2
y—1

3. Haiiti yacTHBIE MPOM3BOHBIE IIEPBOTO MOPS/IKA JaAHHBIX (YHKIIUM:

) 2=2xY; 6)2=+x*-5x"°.

Bapuanr 7
1. Haiiti TOYKM 3KCTpeMyMa U aCUMITOTHI Ipaduka GyHKIHU y— x3 —3x,
x2 —1
2. Haittu npenen ¢pyHKin lim sin(x +vy).
32, xZ + xy
3.Haiitu YacTHBIE MIPOU3BOTHBIE TIEPBOTO TOpsIJIKa JNaHHBIX hyHKIHIA;

a) z=X3+3x%y +12xy%; 6 z:cos[§—4y)'

Bapuanr 8
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1. Haiiti TO4KHM niepern6a ¥ MHTEPBAJIbI BBITYKIOCTH Tpaduka GyHKIMU ) = x°/5—x% + x5,

2
2. Haiitu ipezien QyHKIMU  [jm X Xy,

X—1 x2 — y2
y—>-1

3. HaiiTi yacTHBIE MPOU3BOIHBIC TIEPBOTO MOPS/IKA TAHHBIX ()YHKITHIA:
) 2=x—2x%y + xy? +1; 6) z=€*(cosy +xsiny).
Bapuant 9

1. Haiiti MHTEpBAIb MOHOTOHHOCTH M SKCTPEMYMBI QYHKIHH y, :E x3 —x2 —4x+5.

2. Haiitn npenen ¢pyHKIMu lim x> —2xy+y?*

X—2 2 _ 2
y—2 X y

3. Haiitn yacTHble POM3BO/HBIE IEPBOTO MOPSAKA AAHHBIX QYHKUMIA: @) , _ 2y?; 6)

X
z= In(e‘X + e4y).
Bapuant 10
1. Haiitu acumnroTsl rpaduka Gyskumn  _ X2 —1.
xZ +1
. . 4Axy+8y?
2. Haiitu mpenen GpyHkuuu |jm 22X T0Y |
X—2 X2 — 4y2
y—>-1
3. Haiitu YaCTHBIE MIPOU3BOIHBIE IIEPBOTO MopsAIKa JTAHHBIX byHKIMIA:

a) z=3x"y* + 4xy’ — x*; 0) z=4arctgi_33/.

Bapmuanr 11
1. Haiitn uHTEpBaIbl MOHOTOHHOCTH M 9KCTPEMYMBI QYHKIHIN _2 3 —x2 _A4x+5.

2. Haiitu mpenen QyHKIMHA |jm x* —2xy +y?® .

X—2 2 _ 2
y—2 X y

3. Haiitu yacTHbIE NPOU3BOHBIE IEPBOTO MOPS/IKA TAHHBIX QYHKIMA:  a) , _ 2y?; 6)

z= In(e‘X + e4y).
Bapuanr 12

. 4
1. Haiitu acumnToTsl rpaduka QyHKINU y— X
3
X" +1

2. Haiitu npenen QyHKIMH Iimw-
X—>2 X2 —X
y—2 y

3. HaiiTn yacTHBIE NPOU3BOIHEIE MIEPBOTO MOPAIKA NaHHBIX QYHKIMI: a) 7 =2x%y —3xy? + X+ Y ;

M
0) z=xe* +sin(¥j'
Bapmuanr 13
1. Haiitu TOUYKHM niepernba U HHTEPBaJIbl BHIMYKIOCTH rpaduka GyHKIHH yv=2x3/3—x% —4x +1.
2. Haiitu ipenien QyHKIUH

- 2x%2 —xy
tirmy 237 =%,
X—>1 Ax< — Yy
y—>2

3. HaiitTi yacTHbIE TPOM3BOIHBIC TIEPBOTO TOPS/IKA JAHHBIX QYHKIMA: a) Z = X2 — Xy — 2y2; 0)
Z= arctg%
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Bapmuanr 14

1. HaiiT mHTEPBa/IbI MOHOTOHHOCTH H SKCTPEMYMbI QYHKIUH 4, :g x3 —x2 —4x+5.

2. Haiitu npenen QyHKIUM i, X2 —2xy+y? .
X—2 X2 — y2
y—2

3. Haiiti yacTHBIC IPOH3BOAHBIC IEPBOTO MOPSAKA JAHHBIX QYHKUMIL: @) , _ 2y . 6) 1= In (e‘x + e“y).
X3
Bapuanr 15

1. Haiiti MHTEpBA/Ib MOHOTOHHOCTH M SKCTPEMYMBI QYHKIHH 5, zé x3 - x2 _4x+5.

2. Haiitu npenen QyHKUUH i X2 —2xy+y?
X—2 X2 — y2
y—2

3. Haiiti yacTHBIC IPOH3BOAHBIC IEPBOTO MOPSAKA JAHHBIX QYHKUMIA: @) , _ 2y?:6) 2=+ e¥ +e? .
3
X

IK3AMEHAILIMOHHBIE BWJIETbBI

MuUHHCTEPCTBO HAYKH U BbIcHIero oopasoBanusi PO
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMmend akaa. M.Jl. MWummoHIyKoBa

JlvcuuruimHa MaTteMmaTuka

HNIDTII I'pynna BYMb
BMJIET Ne 1

1. O6mmas cxema uccneoBanus GyHKIUU U IOCTPOEHHS TpaduKa.

2 Haiiti npoussoansie gynkumii: ) Y =4/X —3*+5Inx; 6) y=(X+3)tgx;
sin x

6 y=—SINX_.

X+ 2X

e) y=xX2+3x*=sinx, y'—?

2) y=arctgx?; o) 2xy’ —cosy =0, y, —?

3 2
3. HaiiTu uHTEpBaJIbl MOHOTOHHOCTH U 3KCTpEMyMbl GyHKIUU Y = X°_3X° 2X+4.

3 2
4. HaiiTu rpagiieHT GyHKIMH Z = 3\/(X - y)z B Touke M (5; — 4).
5. HaiiTu yacTHbBIE TPOU3BOAHBIE Z;(, Z;X, Z;y 1t QYHKIUKA Z = Fyy

_ MununcTepcTBO HAyKH U BbICIIEro o6pasoBanusi P®
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nmenu akaa. M.J[. MWuIMoHIIMKOBa

Jlvcuurumaa MartemMaTuKka

ULDTIT pymma BYMB
BUJIET Ne 2

1. dynkums HeCKOIBKUX MEPEMEHHbIX, 001acTh onpeesenus. IIpenen GyHKIMH ABYX MepeMeHHbIX HenpephBHOCT
(YHKIMH B TOUYKE U B 00JIaCTH.

2. Haiftu iponsBoueie GyHKIWiA:a) Y =3/ x? —5% + log, x; 6) y= eX(X2 -2);

6) Y= C,OPS);; 2) y=(3x*—2)'% 0) x*siny—2y*=0, y, - ?
X —

e) y=2x*—3x—cosx, y'—?
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3
3. Haiitu nunTepBanbl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIMU Y = % +x2—3x—2.

4. Haiitu rpaguent QyHKiun Z = \/% B Touke M (4;1).

5. HaiiTu yacTHbIE TPOU3BOIHBIC Z;, Z;x, Z;’,y U1t QyHKIUKA Z = X’ — yX.

5 MunucTepcTBO HayKH U BbICIero oopasopanusi P®
I'POSHEHCKHNU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa
Jl¥cuuIuInHa MaTtemaTuka

WLDTII pyrma BYMB
BWJIET Ne 3
1. ITpousBoaHas GyHKIMH, €€ TEOMETPUIECKUI 1 MEXaHUUECKUN CMBICIIBI

y y 72 :
2.Haiitu npousBoausie Qynkuuii: a) Y=3X" — F +1gX; 6) y= e tgx;

6) y=—X_: ;) y=arctgx? o) 2xIny—y?=0, y, —?
X +2X
e) Y=5x"+x2—¢e¥, y'—?
3
3. HaiiTu uHTEpBa bl MOHOTOHHOCTH M 3KCTPEMYMBI QYHKIHH Y = X? —4x-2.

4. Haiitu rpaauent QyHKuuu Z = £)2( B Touke M (16; 4).
y
5. HaiiTu yacTHbIE IPOU3BOAHBIE Z;(, Z;X, Z;:y it pyskuuu Z = X’ + yX.

MuHHCTEPCTBO HAYKH U BbICHIEro oopasoBanus PO
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUUYECKNUN YHUBEPCUTET

nMmeHd akaa. M.Jl. MIWUIMoOHIIUKOBA

JlMcuunianaa MarteMaTruka

WLDTII pyrma BYMB
BUJIET Ne 4

1. HpOI/ISBO,Z[HHe q)yHKL[I/Iﬁ 3aJaHHBIX MapaMETPUICCKU U B HESIBHOM BU/JC.

y y 3[,2 3 _ T
2.Haiitu nponsBoauble Qynkuuit:a) Y =2-3/X —F+arctgx, 0) y:exsm X;

) Y= o) y=otgaxo) 2xy €' =0, ¥, ~?
X —

e) y=2x*—Inx+3cosx, y'—?
3. HaiiTu uHTEpBaJIbl MOHOTOHHOCTHU U 3KCTpeMyMbl QyHKIUN Y = X3+ X% —5x+1.

4. Haittn rpaauent ¢pyuxumu Z=+/X + \/Y B Touke M (9; 4).

5. HaiiTu yacTHbIE IPOU3BOAHBIE Z;(, Z;X, Z;:y st yHkuuu Z = ny
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa

JIMcuuIuIHa MaTtemaTuka

HNIOTII I'pynma BYMb
BWJIET Ne 5
1. [TpaBumno Jlomurans.

2.HaiiTi mpou3BOAHbBIC QYHKIMIA: a) Y = % —3cosx-3Inx; 6) y= x* tg x;
X

sin x
X% + 2X
e) Yy=3x"+2x+5sinx, y'—?

6) Y= . o) y=e: 0) 2x%y—cosy =0, y, —?

3
3. Haiitu nuaTEpBabl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIIMH Y = % —x*=2.

4. Haiitu rpaguent Gynkuun Z = /Xy B Touke M (1; 9).

5. HaiiTu yacTHBIE TPOU3BOJIHBIE Z;(, Z;X, Z;:y s GyHKUMK Z = XL

y

_ MunucTepcTBO HAyKH U BbICIIEro oopasoBanusi PD
['POZHEHCKUU 'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

numenu akaa. M./[. MUIJIMoHIIMKOBA
Jlucuunimaa MaremaTuka

NIDTII I'pynma BYMb
BUJIET Ne 6
1. YacTHbIe TPOU3BOAHBIE (DYHKIIUH JBYX IEPEMEHHBIX.

2. Haiitu mpousBoiHbIe QyHKIHIT:a) yzi/F—Sx +Inx; 6) y=x°sinx;
6) y=2)3(+2; 2) y=(x*=2x)'%; 0) xe’ -2y’ =7, y;, -7

X J—
e) y=2x>-5x—sinx, y"—?

3. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMbI GYHKIUU Y = Xg +x2-2.

4. Haiitu rpaauent ¢pyHkuuu Z = (X2 +1Xy2 —1) B Touke M (l 2).
14 14 y

o !
5. HaiiTu yacTHbBIE TPOU3BOAHBIE Zy, Zyx, ZW st QYHKIUKA Z = xTy

_ MunucTepcTBO HAyKH U BbICIIEro o6pasoBanus PD
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nmend akaa. M.J1. MuwummoHmuykoBa
Jlvcuurumaa MareMaTuka

NIDTII I'pymma BYMb
BWJIET Ne 7
1.IlpaBwa nuddepennupoBanus. Tabnuia MPOU3BOIHBIX dJIEMEHTAPHBIX ()YHKITHA.
2 Haiiti mpomsBoankle hyHKIMiL: a) Y =4x> —5* +2tgx; 6) y=(x* +3)tgXx;
6) y= jm); . 2) y=arcctgx®; o) 2x® +y? —cosy =0, y, —?
X© —3x
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e) y=x°+3x*-3sinx, y"—?

3 2
3. Haiitu uaTEpBabl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIIMU Y = % — % —2x+4.

4. Haiitu rpaguedt GpyHKIMA Z = 3\/(X - y)2 B Touke M (5; - 4).
5. HaiiTu yacTHbIE TPOU3BOIHBIC Z;, Z;x’ Z;y U1t QYHKIUKA Z = Fyy
MuHHCTEpPCTBO HAYKH M BbIcHIero oopasoBanus PO
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHNM YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIIMKOBa

Jlvcuunianaa MareMaTHukKa

NIDTII I'pyna BYMb
BUJIET Ne 8
1. Ilpou3BoHAs CIOXKHON (PYHKIIUU
2. Haiitu npousBoiubie GyHKINR:a) Y —3/x% —x° + log, x; 6) y=e"(x*-3);
6) y= ZCZSXS; 2) y=(4x*-2)"% 0) x> +siny —2y*=0, y. -?
X J—
e) y=3x* +5x—2cosx, y"—?

3
3. HaiiTu nuaTEpBaNbl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIIMH Y = % +x2—3x—2.

4. Haiit rpaguenT QyHKIMH Z = \/% B Touke M (4;1).

5. Haittu yacTHbBIE TPOU3BOAHBIE Z'y, Z;x, Z;y st GyHakuun Z = — yx.

MuHHCTEPCTBO HAYKH U BbIcHIero oopasoBanus PO
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUUYECKNUN YHUBEPCUTET

nMmend akaa. M.Jl. MIWuMoHIUKOBa
Jlvcuuruiiaa MaTteMaTuka

WLDTII pyrma BYMB
BUJIET Ne 9
1. HpOI/I3BOI[HI>IC BBICHIUX TTOPAAKOB.

2.Haiitu nmpoussoaHble GyHKmuii: a) y =3x° — % +tgx; 6) y=e’ctgx;
0]

6) y= 5x—4
x% +2x

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

D 2) y:In(x2 +3);0) 2x* +Iny-y*> =0, y, -2

X

' yﬂ_?

3
3. Haiitu nHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIIMU Y = % —4x-2.

4. Haiitu rpaauent GyHKIuu Z = £)2( B Touke M (16; 4).
y
14

5. HaiiTu yacTHbIE IPOU3BOAHBIE Z;(, Z;X, ny it pyskuuu Z = X’ + yX.

5 MunucTepcTBO HAYKH U BbICIIEro o6pasoBanust PD
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMmend akana. M.J1. MuwummoHuyKoBa
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JIvcuuIuiHa MaTteMaTuka

NIDTII I'pynia BYMb
BUWJIET Ne 10
1. Makcumym u MuHUMYM  (yHKIIMU. HeoOXoammoe yciaoBre SIKCTpeMyMa.

2.Haiitu npoussoanbie GpyHkmuii:a) y =2x° — % +arctgx; 6) y= (ex + X)COS X;
X

6) y= In x
2x° -3

e) y=7x*—Inx+3cosx, y"—?

; 2) y=Ctg3x;()) 2X3+y4 —eY =0, y)/( _9

3. HaiiTu unTEpBasibl MOHOTOHHOCTH U 3KCTpeMyMbl QyHKIUU Y = X3+ x* —5x +1.

4. Haiit rpajwent byskmun Z =~/X + \/V B Touke M (9; 4).

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

_ MunucTepcTBO HayKH U BbICIIEro oopasoBanusi PD
['POZHEHCKHUU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M.JI. MIUUITHOHIIIUKOBA
JlucuuniMaa MaremaTuka

NIDTII I'pymma BYMb
BWJIET Ne 11
1. loctaTounble ycnoBusi Bo3pactanus (yObIBaHUS) (PYHKIUU.

2.HaiiTi mpou3BOAHbBIC QYHKIMN: @) Y = % —3cosx—4x°; 6) y= (X4 + 3X)tg X;
X

6) y=—i 2 Y=e""% 0) 2 —y° —cosy =0, y; -7
X“ —5x

e) y=8x> +5x+2sinx, y'—?

3
3. Haiitu nHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBbI QYHKIMU Y = % -x=2.

4. Haiitu rpaguent GyHkuun Z = /Xy B touke M (1; 9).

5. Haittu yacTHbBIE TPOU3BOAHBIE Z;(, Z;:X, Z;:y Uit QyHKIMU Z = X—Xy

5 MununcTepcTBO HAyKH U BbICIIEro o6pasoBanusi PD
['POZHEHCKHNU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHH akaa. M.JI. MUITHOHIITMKOBA
JlMcuunianaa MarteMaTruka

LTI pymma BYMB
BUJIET Ne 12
1. HaxoxeHue HHTepBaJlOB BBITYKIOCTH U BOTHYTOCTH, TOUKH Ieperuoa.

2. Haiitu npousBonHbie QyHKINI: @) yzi/F—SX +x°; 6) y:(X3 —2)Sin X;
8) y:4)3(+2; 2) y=(x"-2x)*% 0) x* —e* -2y*=0,y. -?

X —
e) y=4x" —10x—cosx, y" —?

3. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH U 3KCTPEMYMBbI GYHKIUU Y = X? +x5-2.

4. Haiitu rpaguent pynxuuu z = (x? + 1)(y? + 2) B Touke M(—1; 2).
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14 4 y

o !
5. HaiiTu yacTHbIE IPOU3BOAHBIE Zy, Zyx, ZW it GyHKIMU Z = xTy

MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
I'POBHEHCKUU T'OCYAAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMmenu akaa. M.J[. MuumnoHIIMKOBa

Jlvcuunianaa MareMaTuka

NIDTII I'pynia BYMb
BUJIET Ne 13

1. O6mmas cxema uccneoBanus GyHKIUU U IOCTPOECHHS TpaduKa.

2. Haiitu nponssoausie yukumii: a) Y =4/X -3 +5InX; 6) y=(X+3)tgXx;

_SinX
%) Y X + 2X

e) y=x2+3x*—sinx, y'—?

. 2) y=arctgx?; 9) 2xy? —cosy =0, y, —?

3 2
3. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U 3KCTpeMyMbl GyHKIUU Y = X§ - % —2Xx+4.

4. HaiiTu rpagiiedT GpyHKIuU Z = 3w/(X - y)2 B Touke M (5; — 4).
" "
y

5. HaiiTu yacTHbIE IPOU3BOAHBIE Z;(, Ly ZXy st QyHKIMKA Z = xTy

_ MunucTepcTBO HAyKH U BbICIIEro oopasoBanus PD
['POZHEHCKHUU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMeHu akaa. M. /1. MWIIHOHIITMKOBA

Jlucuunimaa MaremaTuka
HNIDTII I'pynma BYMb
BMJIET Ne 14
1. @yHKIUSA HECKOJIBKUX MEPEeMEHHBIX, 001acTh onpenenenus. [Ipenen pynkunu apyx
nepeMeHHbIX HenmpepbIBHOCTh ()YHKIIMHU B TOUYKE U B 00JIACTH.

2. Haiiti mpou3BOAHbIE (DYHKITHIA: @) y:W—SXHogZx; 0) y:ex(x2—2);
6) y:C30—S);; 2) y=@x*=2)'% 0) x*siny—2y*=0, y. —?

X —
e) y=2x*-3x—cosx, y'—?

3
3. Haiitu nHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBbI QyHKIMU Y = X? + X2 —3x—2.

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

5. Haittu yacTHbBIE TPOU3BOAHBIE Z;, Z;x, Z;’,y s yskuuu Z = X’ — yX.

_ MunucTepcTBO HAyKH U BbICIIEro o6pasoBanus PD
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nmend akaa. M.J1. MuwummoHmuykoBa
Jlvcuurumaa MareMaTuka
NIDTII I'pymma BYMb

BWJIET Ne 15
1. IIpousBoHas PyHKIINH, €€ TEOMETPUUECKUI U MEXaHHYECKUH CMBICITBI
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2

2.Haiiti nmpou3BoHbIe QYHKIMIA: a) Y = 3’ — T tgx; 6) y= e tgx;
X

6)

sin X

2oy 2) y=arctgxo) 2xIny—y*=0, y, —?

y:

e) Y=5x"+x2—¢e¥, y'—?

3

3. Haiitu uaTEpBanbsl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIMU Y = X _4x-2.

3

4. Haiiti rpagvedt QyHKiun Z = £)2( B Touke M (16; 4).
y

"

5. HaiiTu yacTHbIE TPOU3BOAHBIE Z;(, Z;X, ny 1t GyHKIUKA Z = X’ + yX.

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

Paznen: «MHTErpaibHOE HCUMCICHHE»

1.

2.

© oo

10.

11.

[lonsatue mnepBooOpa3Hol. HeompenenéHuelii wHTErpanr u ero cBoiicrBa. Tabmuma
HEeOoNpeAeIEHHBIX UHTErpasioB. OCHOBHBIE METO/Ibl HHTEIPUPOBAHHUS.

HenocpencTBenHoe MHTETpUPOBAaHUE, METO MOJIBEACHUS 0] 3HAK Iu(depeHIrana, METox
3aMEHBI [IEPEMEHHON. HHTETPUPOBAHUE 10 YACTAM.

KommiekcHbie uncna. AnreOpamdeckass ¢opma 3amucyd KOMITIEKCHOTO 4ucia. Monayns |
aprymeHT. TpuroHomerpuueckass M IokaszareiabHas (OPMBI 3allMCH KOMILJIEKCHOI'O YHUCIA.
[elictBusa Hax KoMIuieKCHbIMU yncinamMu. @opmyna Myaspa-Jlamnaca.

Mmnorounensl. Teopema be3y. OcHoBHasg Teopema anreOpsl. PasnoskeHue MHOrowieHa Ha
JIMHEWHBIE U KBAIPATHBIE MHOKUTEIH.

Tunsl npocTedmmx Apodel u X UHTErpUPOBAHHUE.

WHTerpupoBanne palMoOHAIbHBIX Ap0o0ei METOIOM pa3ioKeHUsl Ha MpoCTeHIne Ipoou.
WHuTerpupoBanue NpoCTeHIINX UPPALMOHATBHBIX (PYHKIUH.

WHTerpupoBanne TpUrOHOMETPUYECKUX (PYHKINMN, YHUBEpCATIbHAs MOJICTAHOBKA.
Onpenenénuplii uHTErpan u ero cpoiictBa. Popmyna HeroTona-Jleitonuna. 3ameHa
IIEPEMEHHON B OIpEeAeNEHHOM HHTerpajie. @opMysia HMHTETPUPOBAHMS 110 YACTAM JUIS
ONPENEIEHHOrO UHTETpaa.

[IpunoxxeHus onpenenéHHOr0 HHTErpajga: BbIYMCIEHUE IUIOMAAEH IUIOCKUX —(Quryp,
BBIUUCIIEHUE JUIMHBI IYTU KPUBOH, 0OBEMOB Tell.

HecoOctBeHnHble uHTErpanbl. VHTErpanbl ¢ OECKOHEUHBIMHM IpelelaMH HHTETPUpOBAHUS.
WHTerpasisl OT HEOrpaHUYEHHBIX (QYHKLUH.

Paznen: «/Inddepennuanbupie ypaBHeHUs»

1.
2.

ok w

Huddepenunanbuble ypaBHEHHS: onpeaeeHue, nopsaaok Y, pemenue Y.
JuddepennnansHoe ypaBHeHUE 1-ro mopsaka: onpezeneHue; o0Iiee 1 Y4aCTHOE PeIIeHHUs.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pemieHus ainsa Y 1-ro nopsizaka.
JY ¢ pa3nensromuMucs NEPEMEHHBIMU: ONIPEEICHUE U MOPAJOK PEIICHHUS.
Opnnopoansie 1Y 1-ro nopsiika: onpeneiaeHue U NOopsAA0K pELICHHUs.
JInnennpie /1Y 1-ro nopsaka: onpeneneHye u nopsaoK pereHus.
Juddepennunanbable ypaBHEHHS 2-T0 TOPsAKA: ONpeieTIeHne, BUJI O0IEro pereHus;
Teopema CyIECTBOBAHMS U €IMHCTBEHHOCTH PELICHUSI.
[Ipocreiimme ypaBHEHUs, JOMyCKalOIINE TOHM)KEHUE TIOPSAKA:

y'=109, y'=1(xy) y'=T(y.y)
JIuneitnpie JIY 2-ro nopsaka: HEOJHOPOJAHBIE U OJJHOPO/IHBIE YpaBHEHUs. Teopema
CYLIECTBOBAHMSI U €JUHCTBEHHOCTH PEIICHHUS
JIuneiinple oqHopoansle /1Y 2-ro nopsaka: TeopemMa 0 CTpYKTYpe €ro peleHus
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10. Heognopoansle nuHelHbIe 1Y 2-T0 nopsaka: TeopemMa 0 CTpYKType OOIIEero pemeHus

11. JIuneitasie ogHOpoanbie J[Y 2-TO mopsiika ¢ MOCTOSSHHBIMU KO3 puimeHTamu.
XapaKTepuCcTUIECKOE YpaBHEHHUE U CTPYKTYpa OOILEro pemeHus

12. JIuneitabie HeogHOpOoaHBIE JIY 2-TO mOpsIKa ¢ MOCTOSSHHBIMU KO3 QHUIIMEeHTaMu CO
CIELMAJIbHOM IIPABOM YaCThIO

13. MeTon Bapuaiuu Mpou3BOJIBHBIX TOCTOSIHHBIX (MeTo JIarpanxa)

14. Cucremsl nuddpepeHnuanbHbIX ypaBHEHHH. MeTOI CKITIOUEHHSI PEILICHHSI CUCTEMBI
YpaBHEHU.

KOMILIEKT 3AJAHUH JIJISI KOHTPOJBbHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

INIEPBASA ATTECTALUA
Bapuant 1
1. Haiitn I/IHTeraJIBI'

xadx
) j(sx 2103 4jdx; o[ mf@reled; o[
cos’x  x° NG
n)j%; e)_[0033xcos9xdx.

Bapuant 2
1. HaliTu unTerpansl:

2dx
a) [|10+ ——3%/7+cosx]dx 6) | vV4x—1dx; ») X F)j4 3x)e *dx;
j[ Vi6-x2 X I j

H)IM; e)J'c:os5 xsin xdx .
6x+1

Bapuanr 3
1. HaliTu uHTErpassl:

6 9 5 &
a)j(sinszr e —\/_de 6)j

4
I(3x—2)dx
X? +4x+1

dx :8) [ x COS@x+1)de;r) [ p_— x(1 )
+ X

: e)Icos4 xdXx .

Bapuanr 4
1. Haiitn uHTETpaIbL:

: 1 X In xdx
a)j(lSSlnx—X S \/_+13 4 de 6)jm j :
F)I(X2—4X)InXdX;ﬂ)IM; )J'sm xdx.

Bapuanr 5

1. Haiitn nHTETpaIbI:

a) j(z.5x —3cosx+%—i+3) dx;6)jsin(3—5x)dx; B)IXE_XZdX;F)jarCtggde;

(x +1)dx 3
H)Im, e)Itg xdx.

Bapuanr 6
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1. HaliTu uHTErpasnsl:

a) J'( \/_+3)dx 6)J.532X dx;; B).[(X +1)° xdx ;
16+ x? sm X x

r)J.In(1+x Ydx ; ;[)I (4x —3)dx . e)jsin5xcosxdx.
X? +4x+9

Bapuant 7

1. Haiitu unTerpansl:
15 4 5x—3 3xdx ]
a) I[ — + coszx_%/— de G)Ie dx; B)I (5 6x)sin 4xdx r)_[ 013
H)I (2x— 3)dx ; e)_[sin48xc038xdx.
X% +2x+11
Bapuanr 8

1. Haittu unTerpaisbi:

a)j 9 ~3* +4/x® —7cosx+3 dx;
4+ x?

6)Icos(10x—7)dx; B) _[Sx/sin“ X COS X0X ; r)jx2 In xdx;

J-(4x 1)dx
X2 +6X+3

BTOPAA ATTECTAIIUA

BapuanTt 1
1. Pemuts nuddepeHipanbrble ypaBHEHUS:

a) 2y'¥x =17, 6) xy'=2y|nx,y(l) e; B) y— y =2x% 1) Yy =x? —e*;
X
n) 1y +2y'=0:¢) y'y* +1=0, y(1)=-1, y()=—1;>1<) y"— 6y +10y=x+4.

Bapmuanr 2
. Pemute mudpepennmanbubie ypaBHEHHUS:

2
a)xy'+3y=1;6)y’=y—2+3¥+2;B>y'———x y1)=0; 1) y" =
X

0 XM'=Y:0 Y =2y%, y(-1)=y(-1)=1; %)y -3y’ +2y=(1- 2x)eX.

Bapuant 3
1. Pemuts nuddepeHnpanbuble ypaBHEHUS:
2
a))'= y+23; 6) y'=y—2+5i+4; B) Xy—2y =3x"; r) y"=3x +C0s 5X;
X X X

m Xy" + y'=%;e) y'y* +64=0, y(0)=4, y'(0)=2; x) y" -4y +4y=—>* 2.

Bapmuanr 4
1. Peminth nuddepennmanbuble ypaBHEHUS:

a) ¥'=7y";6)y'= ;+2y, ¥(1)=0; ) y+ycosx=cosx; r) xy" —y'=e*-x*; 1)
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Y =— 1— ; y(%) = % . y’[%) =1;e) yy'= (y')z; x) 4)"-8y'+5y = X2,

sin“ 2x
Bapuanr S
1. Pemuth I[I/I(b(bepeHuHanLHHe YpaBHEHHUA:
, 12
a) 2yy'+3x=0; 6)y—— y -9, y1)=4; By _%:__3;
X

r) y'=cosx+e*; o) xy" + 2y’ =0; ¢) y'=1—(y)%; %) y"+2y' =x> +2.
Bapuanr 6
1. Pemmnth nuddepennuanbubie ypaBHEHUS:

1 1 1 2 11 2
a) X' =3y*; 6) y=%—3§, HW=D)=4 m) o'+ y == 0 W= 25

0y =24y%;¢) Xy" + x2y' =/x; x) y" — 6y +8y=3x" -1,

Bapuanr 7
1. Pemuts tuddepenpanbHble ypaBHEHUS:
y® * Y 3y
a) y'= ; 0) y':y—z——+1; B) V'+ = =x" 1) ytgx=y +1;
3x+1 x* X X
L 3 1 ” 14 14 X

n y :F’ y(1)=2, b% (1)20; e) V' =30y%; x) y" — 4y’ +8y =6e".

Bapuanrt 8

1. Pemnte muddepennuansubie ypaBHEHUS:

3
Q) Y=y tgx, ¥(7)=3:6) y=225+; 5) y'= = x 5inX; 1) Y'=sin5X + COS2X;
X X

0 Y'tg5x=5Yy"; 04y’ = y* —1, y(0)=+2, y'(0)= % 2%) Y+ 2y +5y =5xX.
Bapuanr 9
1. Pemuts nuddepeHmpanbuble ypaBHEHUS:

In x

y
a)y'\/4+X2dy=dX;6)y':eX+X,y() 0; B)y————2— )y ——+4x nxy"=y";e)
X X

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

Bapuant 10
1. Peminth nuddepennmanbHble ypaBHEHUS:
y+3 y> Ly 4y
a)y'= =30 y' _7—7;+ 2; B)y'—x—:2x3; n Y'=x-Inx; ny" =(y)e

Y":l(h In Lji Y(l):%,)"(l)ﬂ; x) Y +2y"+5y=x-2.
X X

Bapmuanr 11
1. Pemmuts nuddepenipanbuble ypaBHEHUS:

a) 2y'3§/;=y2;6)y'=%; p) Y=L =x, p(1)=0; r) y" =arctgx;
X

0 Xy +2y' =0;¢) Y =72y°, y(2)=1, y'(2)=6; 4) y" -6y’ +10y =x +4.
Bapuanr 12
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1. Peminth nuddepeHnuanbuble ypaBHEHUS:
a) ¥'=312;6)Xy =/2X> + Y2 +y; B) Y _3_y:_£4; DXy + X7y =4;
X X

0 y" =sinbx; ¢) y"y° +36=0, y(0)=3, y'(0)=2:4) y" — 4y’ + 4y = x* + 3x.
Bapuanr 13
1. Pemuth muddepeHImanbHble ypaBHEHHUS:

2
a)y(4+ex)dy:exdx;6) y':y—2—1+4; B) y'+3—y:
X X X

x4; r) yn:e2x —3X;
n YxInx=y;e) y"=8y°% y(0)=1, y(0)=2; %) y"+2y +5y=X.
Bapmuanr 14

1. Pemmts auddepeHnnanbHble ypaBHEHHS:

a) 2yy'+3x=0; 6) xy'zyln%; B) Y+yCOSX=C0Sx; r) Y" =X+ C0S4X;

DXy =y Yy =32y y(4)=1, y'(4)=4; x) y' -y —2y=6x+1.
Bapmuanr 15
1. Pemuth tuddepenpanbHble ypaBHEHUS:

a) X' +3y=0;6)xy' =/2x* + y? +y; ) Y+ycosX=Cosx 1y =xe*; 1)
Vlet +1)ry =0s0) yy°+16=0, y1)=2, y1)=2; w) y'~2y ~3p=4x.

BTOPASA ATTECTAIUA
Bapunant Nel
1. I/ICCJI@I{OBaTI) YHUCIOBBIC PAAbI HA CXOOANMOCTDb

. &3 ”+2 & n2+5n+8jn
a)Zm 0) Z B) Z( 3% — 2

n=1 n=1
2. I/ICCJ'IGI[OBaTL Ha YCJIOBHYIO, a6COJ'IIOTHYIO CXOI[I/IMOCTB

0

:0
3. Haiitu oOmacth CXOAUMOCTH CTCIICHHOI'O psAda

2, oh &N
> 5

n=1 n +1

Bapuant Ne2
1.MccnenoBarh YMCIIOBBIE PAIBI HA CXOAUMOCTD

a) z 0) i /-1 . B) i(arctgénj

15n i2’ 55" (n+1) n=1
2. I/ICCHCI[OBaTB Ha YCJIOBHYIO, a6COHIOTHy}0 CXOAUMOCTDb
0 (_ 1)n+1

o Inn
3.Haiitu o6mnacrtn CXO,Z[I/IMOCTI/I CTEIIEHHOIO psiia
2 (n+1)-x"
) DT

=0 2]’1 3n+1
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1. UccnenoBark YMCIIOBBIE PSIIBI HA CXOUMOCTD

2) EZ\ETTIEE 6) é;(gjn(%jY;

2. HCCJ’IG,I[OB&TI) Ha YCJIOBHY1O, a6COJ'IIOTHy10 CXOAUMOCTDb

n_1
2ys

3. Haiit 0651acTh CXOMMMOCTH CTETICHHOTO psijia

0 xn
a) ;
nzzlln-Z“

1. HccnenoBars 4nuCloOBBIC PpAAbBI HA CXOAUMOCTD

) 6) S (2n+1 tgZ;
aEZG:F 2 (2n+1)tg2

2. HccnenoBarh Ha yCIOBHYIO, A0COIOTHYIO CXOAMMOCTD

- n+1 1
T

0 n

3.Haiiti 06;1acTh CXOAMMOCTH CTETICHHOTO Psijia a) Z— :

n=1

1. I/ICCJIGIIOBB.TI) YHUCIOBBIC PAAbI HA CXOANMOCTDb
n

6 oonz. o) . pu 3n
) ZIn(n 2) ) r,Z::lS_” & nzzl(QS_”j

2. HccnenoBars Ha YCIOBHY1O, a6COJ'IIOTHYIO CXOOUMOCTDb

X 1

Y1)

n=1 n
3. HaiiTi 00651aCTh CXOMMOCTH CTEIIEHHOTO Psiia

002nn

a) Z ,

1. HCCJ’IGI[OBB.TL YUCIIOBBIC PAAbI HA CXOAUMOCTD

)Z )2456 ~(n+3) .

3n 1’ ~5-7-9-....-(2n+3)’
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Kpurtepun oneHKH NHCbMEHHOH KOHTPOJIbHOM PadoThI (68 pamkax pyoedicHol ammecmayuu,)

Peznamenmom BPC kaghedpwvt «Bvicuias u npukiaondas Mamemamuxay npeoycmompero 235
0anno8 3a 6vlNOJHEHUe pPYOedNCHOU KOHMPOAbHOU pabomul. Kaowooe 3adanue, 6xoosuee 6
KOHMPOTILHYIO, OYEHUBAEMC sl Npenooasamenem onpeoeieHHbIM KOoauuecmeom 6annos. HMmozoewiti
Oann 3a KOHMPONLHYIO pAbOMY NOIYUAEMCs CYMMUPOBAHUEM DANN08 3a 8Ce 3aA0AHUS.

Kpurepuii oueHKH 0JHOT0 3aJaHU:

— oOyyaromuiicss NpaBWIBHO PEIIWI 3aJady; MpH 3TOM JIOTUYHO, TIOCJICIOBATCIIbHO H
apryMEHTHPOBAHHO M3JI0XKIII PEIICHUE 33a9l — MAKCHMAJIbHOE KOJIMYECTBO 0aJIIOB;

— oOyyaromuiics B OCHOBHOM MPaBUJIBLHO PEIIMII 33/ayy, JOMYCTUB MPU 3TOM HE3HAYUTEIIbHBIC
HETOYHOCTHU U morpentHocTd — 80% OT MaKCHMaJIBHOTO KOJIMYECTBA OAJIIOB;

— o0yuaronuiicsi He MOJIHOCTBIO PelIn 3a1ady, Ho He MeHee 50%, MTOMyCTUB Ipu 3TOM He Oosee
OJIHOM rpy0Ooit ooy — 60% OT MaKCUMAalIbHOTO KOJIMYECTBa OAJIOB;

— oOyuaromuiics IpHUBEN HEMOJHOE pelleHue 3agauu (creneHb noiaHoThl — oT 30% mo 50%),
JOITYCTHB TPH 3TOM 3HAYUTEIbHBIC HeA04YeThl — 40% OT MaKCHMAaIILHOTO KOJMYECTBA OAIJIOB,

— oOyuaromuiics npusen He 6onee 30% peleHus 3agauu, JOMYCTUB MPU 3TOM TpyOble OMIMOKH U
HegodeThl — 20% 0T MaKCUMAJIbHOT'O KOJIMUECTBA OalIOB;

— o0yyaromuiicss He MPUCTYNIII K pelieHuto 3a1a4u — () 6amos.

IK3AMEHAIIMOHHBIE BWJIETBI
MuHHCTEPCTBO HAYKH U BbICHIero oopasoBanus PO

I'PO3BHEHCKUI T'OCYJIAPCTBEHHbBIN HEDTSHON TEXHUYECKU YHUBEPCUTET

nMmeHd akaa. M.J1. MuwummoHIKoBa
JlvcuuruimHa MaTteMaTuka
NIDTII I'pynma BYMb

1. Heonpenenenuslit uuterpain. CroiicTBa uHTerpanoB. Tabnuia HeonpeaeaéHHbIX HHTETPAJIOB.
2. Haiitu HeonpeneneHHble MHTErPaJIb:

1) [3x+ 58 ) Z)Ixe3xdx 3) [cos® xsinxdx; 4)[ > X+ 4

X*+X—2
wl2
3. BeIuucianTh onpeaeneHHblii MHTErpadt: jxsin 3xdx .
0

4. Pemts nuddepeHnanbuble ypaBHEHUS:

+3 .

1) y—y ; 2) y'+%=x3; 3) y"'—6y'+9y=0.
X
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa
JIMcuuIuIHa MaTtemaTuka
NIDTII I'pynma BYMb

1. Tunel DpocTENIINX pallMOHAIBHBIX ApO0Ei U X UHTETPUPOBAHUE.
2. Haiitu HeonpeaeIeHHbIE MHTErPaJIbl:

1)[(3x2+4\/_)dx 2)jx e dx; B)Icos Xsin xdx; 4)j

—x?

3. BeluuciauTs onpeneneHHblii MHTErpalt: J sin (3X —1) dx
0

4. Pemuth muddepeHraabHble ypaBHEHUS:
1) xy'=)?; 2) y’+%=9x5; 3) y' ' =2cos7x.

_ MununcTepcTBO HAyKH U BbICIIEro oopasoBanusi PO
['POZHEHCKHUU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M.JI. MAITHOHIITUKOBA
Jlcuuruiiaa MaTteMmaTuka
NIDTII I'pymma BYMb

1. InTerpupoBaHue TPUTOHOMETPUUYECKUX (PYHKIHUI.
2. HaiiTu HeompeneneHHble HHTETPAJIBL:

1) [(@4/x® -7ydx; 2) [xsin2xdx; 4)[————; o[-
)I( ) )-[ )Ix +4x+12 )j49—x2
2
3. BeruncauTs onpeeaeHHbl HHTErpa: jXQXlde .
0
4. Pemmth nuddepennmanbubie ypasaenus: 1) 2y'(x + 2) = y?; 2) y'— 4—y = 6x*;

3) y'=3x+cCosX.

_ MuHucTEPCTBO HAYKH U BbICIEro odpa3oBanusi P®
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET
nMmend akaa. M.J1. MuwummoHIyKoBa
Jlvcuuruiiaa MaTteMaTuka
NIDTII I'pynma BYMb
1. OnpenenenHblil nHTErpan u ero ceoiicrea. ®opmyna Hetotona-JleitOnuma.

2. Haiitu HeonpeneneHHble MHTErPaJIb:

sin xdx dx
1)]' 43/x% dx; 2)jx cos 3xdx :%)jCos v 4 Im

2

3. BeIuucauTh onpeaeneHHblii MHTErpadt: .[ XCOS—dX .
0
4. Pemnts nn(i)(l)epeHuHaHLHHe YpaBHEHUS:

1) xy'+ 3y =0; 2)y——-3x 3) ' =2x%+cos4x.
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5 MuHucTepCTBO HAYKH U BBICHIEr0 00pa3oBanusi PO
['POSHEHCKHNU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMeHu akaa. M.J1. MuumnoHIKoBa
JIMcuuIuIHa MaTtemaTuka
NIDTII I'pynna BYMb

1. Ilpunosxenust onpeaesieHHOro HHTerpaa.
2. Haiitu HeonpeaeIeHHbIE MHTErPaJIbl:

dx - dx
a)f ﬁ;@fsm X cos x dx; e)f(Bx—Z)-COSSxdx; Z)Jm.
1
. dx
3. BeraucauTh onpeneeHHbIH HHTEerpat: J.z— .
X" +4X+5
4. Pemnts quddepeHuuanbuble ypasHenus: 1) xy' = y% + 121; 2) y' —7—y = x;

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

_ MunucTepcTBO HAyKH U BbICIIEro oopasoBanus PD
['POSHEHCKUU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M.JI. MWIIHOHIITUKOBA
Jlcuuruiiaa MaTteMmaTuka
NIDTII I'pymma BYMb

1. MaTerppoBaHue METOAOM 3aMEHBI IEPEMEHHOM U 110 YACTSAM.
2. HaﬁTH HEOIIPEEIICHHbBIEC UHTETPaIbI:

7 evito Nz

X —6x+10 144 + x

1) | \/_dx 2) [xcos3xdx; 3)]
dx

16
3. Beruncnuth OHpe,[[eJ'IeHHBII/I HHTCIrpa: I\/_ \/_
X +

dx 4 j‘ dx

4. Pemmtsh mudpepentmansubie ypapaenus: 1) 2yy+3x=0; 2) y—|—3—y =x*;
3) 4y"-8y+5y=0.

5 MununcTepcTBO HAyKH U BbICIIEro o6pasoBanusi PD
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akaa. M.JI. MUIIHOHIITMKOBA
JlMcuunianaa MarteMaTruka
NIDTII I'pynma BYMb

1. Muorounensl. Teopema be3y. OcHoBHast TeopeMa anreOpsl. PaznoskeHne MHOrous1eHa ¢
JeWCTBUTENEHBIMU KO3((UIIMEeHTaMH Ha JIMHEIHbIE U KBaJpaTHUHbIE MHOXKHUTEIH.
2. Haiitu HeonpeneneHHble MHTErPaJIb:

1) [(5x° +£)dx 2) [x° Inxdx; 3)jcos Xsin xdx; 4)j

7l2

3. BeIuucauTh onpeaeneHHblii MHTErpadt: J.XCOS4XdX .
0
4. PemmTh nuddepeHnuanbubie ypasHenus: 1) y' — 3% cos? x = 0

2) y’—%=2x8; 3) y"—=5y'+ 6y =0.

2+x
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa
JIMcuuIuIHa MaTtemaTuka
NIDTII I'pynma BYMb

1. PaznoxxeHue paunoHaJIbHOM 1po0u Ha cyMMy NpocTelmnx apoodei. MaTerpupoBanue

panMoHaIBHBIX JpoOei.
2. Haiitn HeonpeneHeHHHe UHTETpabl:

1) f(2x* - =t )dx 2)jxe3xdx B)Icos Xsin xdx; 4]

x2 +8x+18
1

3. BbruncauTs onpeneaeHHbli HHTErpa: jxe‘zxdx .
0
4. Pemuth muddepeHnraabHbple ypaBHEHUS:

2_
1) y=2=2 y+i=-% 3y =5sin6x.

_ MununcTepcTBO HAyKH U BbICIIEro oopasoBanus PO
['POZHEHCKHUU 'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M.JI. MAITHOHIITUKOBA
Jlcuuruimaa MaTteMmaTuka
NIDTII I'pynma BYMb

1. HecobcTBeHHBIC HHTETPAJIBI, MX OCHOBHBIE CBOMCTBA. [IpH3HaKK CXOUMOCTH HECOOCTBEHHBIX

UHTETPaJIoB.
2. Haiitn HeonpegleneHHHe UHTETpabl:

1)I(3X ——)dx 2)jx Inxdx: 3) Icos Xsin xdx; 4)jm.

7l2

3. BrunucauTh OnpeeaeH b HHTErpal: I Xcos—dx .

0
4. Pemnts muddepeHunanprbie ypapaenus: 1) y' = )%; 2) xy-2y =3x°;

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

MuHHCTEPCTBO HAYKH U BbICHIEro oopasoBanus PO
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUUYECKNUN YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHIyKoBa
JlcuuIuinHa MaTteMaTuka
HNIOTII I'pynmna BYMDb
1. Iuddepennmnanpasie ypaBHeHUsI. OCHOBHBIC TIOHATHS.
2. HaiiTu HeompeneeHHbIE HHTETPAIIBI:

3 3 Xax dx
= _5x)dx; 2) [ X’Inxdx; 3 4
1)J(2X4 5x )dX, )j )J‘\/m j5+2X+X2

2
3. BeluucauTs onpeaeneHHblii MHTErpalt: J-coss X sinx dx.

4. Pemts nuddepeHanbHble ypaBHEHUS:
1) xy' = 2y%; 2) y'+%=2x3; 3) y =sin5ux.
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5 MuHucTepCTBO HAYKH U BBICHIEr0 00pa3oBanusi PO
I'POSHEHCKUU I'OCY JAPCTBEHHbIM HEOTAHOU TEXHUYECKWN YHUBEPCUTET
nMeHu akaa. M.J1. MIUUITMOHIIUKOBA
JIMcuuIuIHa MaTtemaTuka
NIDTII I'pynma BYMb
1. Heonpenenennslii nnterpan. CpoiicTBa HHTErpasioB. Tabiniia HeonpeaeaéHHbIX UHTETPAJIOB.
2. Haiitu HeonpeaeIeHHbIE MHTErPaJIbl:
2 Xd sin xdx
D) [6x +23/x* )ax; )jxe X 9= 4)]

CoSX + 4’

eS

dx
X2 +2X+22

3. BerauciauTe onpeaeeHHbId HHTErpal: jX In xdx .
82
4. Pemuthb ﬂH(l)(bepeHuI/IanLHHe YpPaBHEHUS:
) _ Yt5, — " ' _
1)y—x—2, 2) _— X3 3))/—7_')/ +6y—0
_ MI/IHI/ICTepCTBOUHayKI/I u BbIcuIero oopazoBanusi PO
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.JI. MAITHOHIITUKOBA
Jlucuunimaa MaremaTuka
NIOTII I'pynnma BYMb

1. Tunsl npocTENIINX pallMOHAIBHBIX Apo0ei U UX UHTETPUPOBAHHUE.
2. Haiitn Heonpez[eneHHHe VHTETpaJIbL:

1) [ (30* ——)dx 2) [x e 3)] de- [ o

pHf——=2_
V15 + x?

X
3. BrunucauTh onpeneaeH b HHTErpa: IXCOS— dx .
0
4. Pemuth tuddepeHaabHble ypaBHEHUS:

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

1
X

MuUHHCTEPCTBO HAYKH U BbIcHIero oopazopanus PO
I'POSHEHCKUU T'OCYIAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMmend akaa. M.J1. MWummoHIKoBa
JlvcuuruimHa MaTteMaTuka
NIDTII I'pynma BYMb

1. HTerpupoBaHie TPUTOHOMETPUYECKUX (PYHKIIUHA.
2. HaiiTu HeonpeaeneHHbIe MHTErPaJIb:

1) (= + 2V37 — 7dx; 2 2x+3)d tgxx. dx_
) [(=+ x)dx; )Ixsm( X+ 3)dx; 3)Icosx 4)I169—x2

3. BeIuucauTh onpeaeneHHblii MHTErpadt: jxsin —adx .
0

4. Pemmts quddepeHnmanbubie ypapaenus: 1) y'x° = p?; 2) y'——y =2x°;
X

3) y'=3x+COSX.
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa
JIMcuuIuIHa MaTtemaTuka
NIDTII I'pynma BYMb

1. Onpenenennblii nHTErpan u ero ceoiicrea. ®opmyna Herotona-JleitOnuma.
2. Haiitu HeonpeaeIeHHbIE MHTErPaJIbl:

1) [(©@9x* +43/x?)dx: sinxax. e dx
) I( ) 2) I(2x+3)cos3xdx 3)ICOSZX1 )IS+6x+x2

2
3. BBIYUCIUTH ONpeAeTIeHHbI HHTETPa: I(ng —3x+ 3)dx.
-1
4. Pemuth muddepeHmanbHbie YpaBHCHUS
1) x/+3y=0;2) y—L=x? 3) »"=3: +2x.
X
MuHHCTEPCTBO HAYKH M BbIcLIEro oopasoBanus PO
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.J1. MWIIHOHIITUKOBA
JlucuuniMaa MaremaTuka
NIOTII I'pynnma BYMb

1. IIpunioxkeHus onpeesIeHHOro UHTErpaia.
2. HaiiTu HeompeneaeHHbIE HHTETPAJIBL:

dx

a)j(ex“.,.%}x;@fzx-3x-5xdx; 6) [Bx—2)-cosxdx; 2)f v

dx

1
3. BrunucauTh OnpeeaeH b HHTErpal: j— .
2
o X“+4X+5

4. Pemmts muddepennranbable ypapaenus: 1) X)' = 3y2; 2) y'—ﬂ =x° ;
X

3)2y" + 2y'+ 5y =0.
Kpurepun oleHKH (6 pamrax npomedcymoynol ammecmayuir)

Peznamenmom BPC kagedpwr «Bvicwias u npuxkiaonas mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no 5-06ainibHoOU wikae.

Kpurepuii oneHkH oTBeTa Ha IK3aMeHe:

— 5 0amnoB 1NOIy4aeT CTYAEHT, HPOAEMOHCTPUPOBABIIMI IOJHOE BIAJCHUE 3HAHUAMU B
COOTBETCTBUM C TpeOOBaHUSAMHU Y4eOHOM IpOrpaMMbl, T.e. PEIIMBIIUMN Bce 3afaHus 0e3 OomMOOK B
JIOTHYECKUX PACCYXKACHUSAX U B 000CHOBAHUU PEILICHMUS;

— 4 0ana moay4aeTr CTYAEHT, KOTOpBIM INMpPH MOJHOM BIJIAJICHUMM 3HAaHUSAMH B COOTBETCTBHM C
TpeOOBaHUSAMHM y4eOHOM NpOrpamMMbl JOMYCTHJI OTAENbHBbIE HECYIIECTBEHHbIE OIIMOKU JHO0
MIPUBEJICHHBIE UM PEIICHUS HEJOCTATOYHO 0OOCHOBAHBI;

— 3 0as1a MosydaeT CTYACHT IIPU HEMOJHOM U3JI0KEHUH MOJIyY€HHBIX 3HAHUHN, TOMYCTUBIIMNA MIpH
STOM OTJIE€IbHBIE CYIIECTBEHHbBIE OLINOKHY;

— 2 0anna modydaeT CTYAGHT IpH OECCUCTEMHOM M3JIOKE€HHM MaTepuana, JOIMyCKAaroIUi
CYLIECTBEHHbIE OIIMOKH, KOTOpbIE MOTYT MpPEMSITCTBOBAaTh YCBOEHUIO JalibHEHIIed yueOHOi
uHpopMaluu.
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