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ITACIIOPT
®OHJIA OLIEHOYHBIX CPECTB 10 YYEBHOM JUCILUATIIMHE

MATEMATHUKA

KoHnTtponupyemslie Kon xonTponupyemon
Ne POIHPY A poTHpY HanmenoBanue
pazzensl KOMIIETEHIIUU (WM €€
n/m OLICHOYHOI'0 CPE/ICTBA
(TeMbl) TUCITUTUTHBI YJaCTH)
CobecenoBanue
1. | Jlunetinas anre0Opa OIIK-1 KontponbHas padora
DK3aMeH
DJIEMEHTBI BEKTOPHOM (C00ECenORAHNC
2. p OIIK-1 KontponpHas padora
anreOpbl
DK3aMeH
AHamutnueckas Cobecenosanne
3. OIIK-1 KontponbHas padota
TeOMeTpHUs
DK3aMeH
CobecenoBanue
4. | Teopus npenenon OIIK-1 KonTponbnas pabota
DK3aMeH
HuddepenunansHoe CobecenoBanue
5. | ucuncnenue pyHKIUH OIIK-1 KonTponbhas padora
OJHOM MepeMEHHOM OK3aMeH
npdepennmanibHOe
fcq?l%)HEHI/Ie GyHKIHHA Cobecenoranne
6. yH OIIK-1 KonTponbnas pabora
HECKOJIBKUX
DK3aMeH
MIEPEMEHHBIX
M TerballbHOE CobecenoBanue
7. P OIIK-1 KonTponbnas pabora
UCYHCTICHHE
DK3aMeH
CobecenoBanue
uddepeHanbHbIE
8. Audpdepenn OIIK-1 KonTponbnas padora
ypaBHECHUS
DK3aMeH
CobecenoBanue
9. | Pammr OIIK-1 KontponbHas padota
DK3aMeH
CobecenoBanue
10. | KpaTHble unTerpasst OIIK-1 KonTtponbHas pabora
DK3aMeH
OcHOBBI TEOpUH
BeDOSTHOCTEH 1 CobecenoBanue
11. P . OIIK-1 KonTtponbHas pabora
MaTeMaTH4eCKOi
DK3aMeH
CTaTHCTUKH




INEPEYEHDb OIEHOYHbBIX CPEACTB

IIpencraBienne
HaumenoBanue
Ne Kpartkas xapakrepucTuka OLIEHOYHOI'0
OLICHOYHOI'0
n/n OILIEHOYHOI0 CPeICTBA cpeacTBa
cpeacrna
B oHae
CpencTtBo  KOHTpOJIE  YCBOGHHUSI  y4eOHOTO
MaTepuaga TEMbl, pasjiea MM PasfeloB | Bonpockl
CobecenoBanne
1 JUCLUIUIMHEIL, OPraHW30BAHHOE KaK ydeOHOE | mo Temam/paszaenam
3aHATHE B BUJIE COOECENOBAHN npenojasarens | AUCHUAILIMHBI
¢ OOy4JarOIIMMUCS
CpencTBo NpoBEpKH YMEHUM IPUMEHSTD
Kommnekr
5 KoHTpOIbHAs MOJTYYCHHBIC 3HAHUS JUIsl pEIICHUs 3a/1a4 KOHTPOJIBHBIX
pabora OTIPEJICJICHHOTO THIIA 0 TEME UIIH 3alann 110
. BapuaHTaM
pazneny y4eOHOI TUCIUTUIHHEIL.
o o Komriekt
CpenctBo  MpoBEpKH  3HAHWM,  YMEHUH,
3 |5 . 5 5 SK3aMEHAIIMOHHBIX
B HUH, IIpU TEHHBIX M
K3aMeH JajIeHuit, mpuoodpere OOYHarOMNMCS. B | o narop
TE€UEHHE CeMecTpa.

NEPBBIA CEMECTP
BOITPOCHI 1JI51 COBECEJIOBAHUSI (TEKYIIIUH KOHTPOJIb)

Pa3nen: «JluneiiHas aaredpa, 3jieMeHThl BEKTOPHOI'0 AaHAJIN3a, AaHAJTUTHYECKAS TeOMeTPHs»

no

Omnpenenurenu 2-ro ¥ 3-ro NopsAAKOB. AnreOpanueckye AOMOJIHEHNS U MUHOPBI.

[TonsiTue 06 onpenenurene n-ro nopsjaka. OCHOBHBIE  CBOWCTBAa  omlpelenuTened;  ux
IIPUMEHEHHNE K BBIUMCIICHUIO ONIPENEIUTENEH n-T0 MOPSAKa.

Cucremsl nuHeiHbIX ypaBHeHMi. [IpaBuno Kpamepa. OnHopoaHas cucrema.

Matpuupsl. [eiictBus Haa marpuniamu. OOpaTtHas Marpuiia. MaTpUuHBIM CrIOCOO peleHUs
CUCTEM JIMHEHHBIX YPaBHCHUM.

Pemenne cucrem nmHENHHBIX ypaBHEHUN MeTooM ["aycca. MccnenoBanue cucreM JIMHEMHBIX
YPaBHEHUM.

JlexapTOBBI IPAMOYTOJIBHBIE CUCTEMBI KOOPAMHAT Ha IIJIOCKOCTH U B IipocTpancTse. [lonspHas
CUCTEMA KOOPJIMHAT.

Bexkropsl. JIuHeHbIE Oonepanuu Haj BeKTopaMu. JIMHEHHO He3aBHCHMBIE BEKTOpHI. basuc,
pasznoxenue no 6asucy. Ilpoexnun BekTopa Ha ocu koopauHat. KoopauHartel BekTopa. [{nuna
BEKTOPA U HAIIPABJIAIOIINE KOCUHYCHI. Y CIIOBUS KOJUIMHEAPHOCTU BEKTOPOB.

CkanspHOe NPOU3BEJEHUE BEKTOPOB M €r0 CBOWCTBA. YTOJ MEXAY BEKTOPaMHU. Y CIOBHE
MEPIEHIUKYIISIPHOCTH JBYX BEKTOPOB. MEXaHUYECKUN CMBICI CKAJISIPHOTO IIPOU3BEICHHUS.
BekTopHoe u cMenanHoe nponu3BeIeHNs BEKTOPOB. OCHOBHBIE CBOMCTBA U BEIYHMCIICHHUE YEPE3
onpeaenuteny. KoMianapHocTh TpEX BEKTOPOB. [ eoMeTprueckne NpuiokKeHsl BEKTOPHOTO
Y CMELIAaHHOTO IIPOU3BEACHUMN.

[Tonatue o0 ypaBHEHHHU MOBEPXHOCTH B MPOCTPAHCTBE M YPaBHEHUU JMHUU Ha TUIOCKOCTH.
[Ipsimasg Ha miockocTH. PasnnuHble BUIBI ypaBHEHHMM NPSIMOM Ha IJIOCKOCTH. YTOJ MEXIY
IIPSIMBIMU. Y CIIOBHS IIEPIICHIUKYISIPHOCTH U MapaJUIEIbHOCTH IPSMBIX. PaccTosiHue OT TOUKH



JI0 TIPSIMOM.

10.  KaHoHuYeckue ypaBHEHMs KPUBBIX BTOPOIO IMOPSAAKA: OKPYKHOCTH, 3JUIUIICA, TMIEPOOIBI,
napaboJIbL.

11.  YpaBHeHMs MJIOCKOCTH U NpPSIMOH B HPOCTPAHCTBE. YTOJI MEXIY HNPSIMBIMH. YTOJ MEXAY
IIPSIMOM U INIOCKOCTBHIO. TOoYKa nepecedeHus NpssMOU U IJIOCKOCTH.

12.  TloBepxHocTH BTOpOro nopsuaka. Kanonndeckue ¢popmbl ypaBHEHUH MOBEPXHOCTEH BTOPOIO
HOPSAKA.

Pa3nea: «Ilpenes u HenmpepbIBHOCTH (QyHKIIMI»

1. [Ipenen ¢pynkuuu B Touke. [lpenen pynkuuu Ha 6eckoHeyHoCTH. OTHOCTOPOHHUE TIPEACHI.
OrpaHn4eHHOCTb (PYHKLIUU, UMEIOLIUNA IIpesel.

2. BeckoneuHo Oonpmias u OECKOHEYHO Majast (PYHKIMH U CBA3b MEXIy HUMH. PaznoxxeHue
GbyHKLIMH, UMEIOLIEeH Ipeies], Ha IOCTOSAHHYIO U OECKOHEUHYIO Mallylo.

3. OcHoOBHBIE TeOpeMbl O Tpejeniax. PackpbiTue HeompeneaeHHOCTeH {%} u {i} [TepBrrit

o0

3aMevaTeIbHbINA Mpeedl.

4. Yucnossle nocneposarenbHocTu. llpenen nocnenosarenpHocTH. CylllecTBOBAaHUE IIpenella
MOHOTOHHOH OTpaHMYEHHOH TocieaoBaTenbHoCTH. Yncno e. HatypanbHble morapumsl.

S. CpaBHeHuEe OECKOHEYHO MasbIX. DKBHUBAJCHTHbIE OECKOHEYHO Majible. 3aMeHa O0ECKOHEYHO

MaJIbIX YKBUBAJICHTHBIMH IIPH BBIYMCICHUH TIPENIEIIOB.

HenpepriBHOCT yHKIMH B TOUKe. TOUKH pa3pbiBa (QYHKIMU U UX KIAaCCH(PHUKAIUS.

7. HenpepbiBHOCTh pyHKIIMM Ha oTpe3ke. CBOHCTBa HEMPEpPHIBHBIX Ha OTpe3Ke (YyHKIIMNA:
OTrPaHUYEHHOCTD, CYIIECTBOBAHNE HAWOOIBIIEr0 U HAUMEHBIIET0 3HAUE€HUH, CYIIEeCTBOBaHUE
MIPOMEKYTOUHBIX 3HAUCHHH.

Kputepum oueHku (8 pamvxax mexywei ammecmayuu,)

S

Pecnamenmom BPC kagedpvr «Bvicuwias u npuxiadnas mamemamuxa» npeoycmompero 10
bannos 3a mexywyio ammecmayuio. Kpumepuu oyenxu pazpabomansi, ucxoos u3 pazoeienus 0auios:
5 b6annos 3a oceoenue meopemuyecKux ONPOCcoO8 OUCYUNIUHBL, 5 OANI06 — 3a GLINOIHEHUE OOMAUHUX
3a0aHUl.

KpuTepun onieHKH 0TBETOB HA TeOPEeTHYECKHE BONPOCHI:

— 5 0a/JI0B BBICTABJSAETCH CTYIEHTY, €CJM OH H3JIOKUJ COJIep’KaHue Bompoca B o0beme,
MPEAYCMOTPEHHOM TIPOTPaMMOM, TPH ITOM M3JOXKHI MaTepual TPAMOTHBIM SI3bIKOM, TOYHO
WCIIONB3Yysl MAaTeMAaTHUYECKyI0 TEPMHUHOJIOTHIO U CHMBOJIMKY, B OIpPEACIICHHONW JIOTUYECKOU
MOCJIEI0BATEIBHOCTH;

— 4 0a/u1a BBICTABJSAIOTCH CTYJEHTY, €CJM IPU JOCTAaTOYHO MOJTHOM M IPaMOTHOM OCBELLIEHUU
BOIIPOCa OH JIOMYCTHJI HEOOINBIINE HETOYHOCTH, HE HCKAXKAIOIIME MaTEeMaTHYEeCKOTO COJAEp KaHUS
OTBETA;

— 3 6aJ11a BBICTABJIAIOTCS CTYIEHTY IIPU HEMIOJIHOM PACKPBITHH COJIEp>KaHus BOIIpoca (coaep kaHue
BOIIPOCa M3JI0KEHO (PparMeHTapHO, HE BCerja MocleA0BaTeNbHO), HO MOKa3aHO OO0Iee MOHUMaHHUE
BOIIPOCA; IOMYIIEHBI OMUOKH MPU UCTIOIH30BaHUHA MaTEMAaTHUYE€CKOM TEPMUHOJIOTHH;

— 2 0ajjia moJiy4yaeTr CTYAeHT, IPOJEMOHCTPUPOBABIINNA OOPBIBOYHBIC 3HAHUS W JIOMYCTHBIIHI
OIMUOKH B ONPECICHUH MMOHSITHI U MPU UCIIOJIH30BAHUN MAaTEMaTUUECKOW TEPMUHOJIOTHH;

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



KOMILIEKT 3AJJAHUM IJISI KOHTPOJIBHOM PABOTHI (PYBEJKHBII KOHTPO.Ib)

ITEPBASA ATTECTALUSA
BUJIET Nel

1. Haiitn npoussenenue marpun A*B, ecim: 4 _ ( 2 3} B = [5 zj _
~5 -4 6 -7

3X, +5X, + TX; =1,
X, — 3%, — 9X, =8,
[2x1+ 2X, —3x, =1.

2. Pemmth cucTemy JIMHEWHBIX ypaBHEeHUH MeTogoM Kpamepa nmm ["aycca: j

Haiitu KOHEL BEKTOpa 4 = {3;-1;2}, €CIIM €T0 Ha4ajo B Touke M (1 - 1;2).
YHpOCTUTh BhIpaKEHHUE: (251 - 35)>< (é + 46).

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

BUWIET Ne2
y . (1 3)
1. Haiitu npoussenenue marpun A*B, eciu: ) (2 -1 0) sl ol
-4 o3 5) |0
L A

2. Pemmth cucremy JIMHEHHBIX ypaBHeHHN MeToi0M Kpamepa wim ["aycca:
JZX1 +5Xx, +3x, =6,
X —3X, —9X; =8,
{ZX1 +4x, - 3%, =9.
3. HaiiTu Hauaso BEKTOpA b = {5;12;— 6}, ECIIM €r0 KOHEL B TOUKE A (2;17:8)-
4. VYHpocTuTe BRIpaKEHHE: (55 + 3B)x (2; - B)
5. Haiitu momans tpeyronbuuka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUJIET Ne3
Haiitu npousBenenue marpunr A*B, ecnu:

(3 -2 0\| |(75\|

I

2. Pemmth cuctemy nuHENHHBIX ypaBHEeHHH MeTogoM Kpamepa minu [aycca:

=

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

w

Haiiti Hayano BEKTOpa p - {5;10; - 2}, €CJIM €T0 KOHEL| B TOUKE A (2;7;8).

4. YmpocTurte BblpaskeHHeE: (5 + 6)2 + 6 - 5)2.
5. Haiitu yroia npu Bepiiuae B Tpeyronsuuka ABC, ecmu: A(5; -3; 4), B(7; 0; 7), C(6; —3; -1)
BUWJIET Ne4
1. Haiitu npousBenenue Matpury A*B, ecnu:
p (-2 3) 5 (5 2)
_L—s —6}' _L4 —7J'
2. Pemmth cucteMy MMHEHHBIX ypaBHEeHHH MeTogoM Kpamepa mim [aycca:

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



W

Haiiti KoHel BEKTOpa 4 = {1;-1;3}, €CJIM €T0 Ha4YaJo B Touke M(3;1;2).

&

YpocTuTe BRIPOXKEHHE: (2a + 3b)x (a + 2b)
Haiitu 0066éM mupamuasl ABCD, ecm:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

o

BUJIET Ne§
Haiitu npoussenenue marpun; A*B, ecnu:

(152\(21o\|

A:|203,B: 3 -1 -2
a1 (4 s )
2. PemuTh cucTteMy JIMHEWHBIX ypaBHEeHHM MeTogoM Kpamepa unu [Maycca:
ijl— X, + Xy =4,
3X, + 2X, + 2%, =1,
{xl— 2X, + Xy = 2.

=

w

HaiiTu xoHew BeKTOpa 4 = {5;-1;- 2}, €CJIM €r0 Ha4ajlo B TOYKe M(1; - 1;3).

&

YpocTuTe BRIpaXKEHHE: (2i_ ~3j) j+ (Si_ + E)- k
5. Haiitu miomanas Tpeyroasauka ABC, ecnu: A(8; 6; —3), B(2; 2; —1), C(8; 7; -3).

BUJIET Ne 6
1. Haiitu npoussenenue marpun A*B, ecinu:
(2 1)
(1 -1 1)
a-l3 3 |, B= :
2 4 3
5 2

2. Pemmts cucreMy nMHEHHBIX ypaBHeHHI MeTogoM Kpamepa mim "aycca:
j3x1 +4x, - 3x, =4,
2X = X, + X3 =2,
{x1+ X, — 2%, =0.

w

HaiiTi Ha4ano BEKTOpA p = {1;2; - 6}, €CJIM €T0 KOHEI| B TOUKE A (2;11;6).

&

Ypocture BeIpaKeHue: (5 + B)X b+ (3; - E)x c.

5. Haiiti 006éM mupamuasl ABCD, eciu: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).
BUJIET Ne7
1. Haiitu npousBenenue matpuil A*B, ecnu:
(1 -3)
| | (-5 1)
A=y2 2 |, B =L 0 4J.
o 1)

2. Pemmts cuctemy nMHEHHBIX ypaBHeHHH MeTogoM Kpamepa miu [Naycca:
Jxl+2x2+ X, =8,
2%, — X, + Xy =3,
[le +3X, — X;=5.

w

Halitu xoHen BEKTOpa 4 = {4;1;- 2}, €CIIM €T0 Ha4aJIo B TOUYKe M (1;-1;- 2).

B

YnpocTturte BeIpaKeHHE: (2; + B)X 6 - 2;)
5. Haiitu momans tpeyronsuuka ABC, ecnu: 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 = .
L—l oJ Ll 2 -4 5}

2. Pemmth cucTemy JIMHEWHBIX ypaBHeHUH MeTonoM Kpamepa nmm ["aycca:
Jle —4X, + 3%, =1,
X, = 2X, + 4%, =3,
[SX1 - X, + 5%, =2.

3. Haiitu Hauano BEKTOpa b - {5;3; - 6}, ECJM €0 KOHELl B TOUKE A (2;4;8).

4. YnpocTuTe BhIpaXKEHUE: (5; - E)x (SE + 5)

5. Haiitu miomans tpeyrosnbuuka ABC, ecnu: A(4; 3; -2), B(5; 5; —6), C(7; 2; —6)
BUJIET Ne 9
1. Haiitu npousBenenue matpun; A*B, ecnu:

(-2 1 1) (2 3}

A:| 0 2 0‘,3:'4 -1
L 3 -1 2J ho 5J
2. Pemmts cucremy TMHEHHBIX ypaBHeHHH MeTo0M Kpamepa mim [aycca:
jZX1 + X, +3%X;=3,
X + X, + X, =4,
{ZXl —3X, + X, =1.
3. Haiitu xoHer BekTOpa g = {-5;1;2}, €CJIU €r0 HAYaJIo B TOUKe M (-1;-1;2).
4. VYmpocTHuTe BBIpaKEHHE: 2{6 x E)+ 3]6 X E)+ SEﬁ < j)
5. Haiitu miomans tpeyrosnbauka ABC, ecnu: A(3; 3; 3), B(6; 3; —3), C(5; -3; 0).
BUJIET Ne 10
1. Haiitu npousBenenue matpunl A*B, ecnu:

|(5 4 -2) (—3\|

A=11 =2 O|,B:|4.

LB -5 YJ k SJ

2. Pemmth cucTeMy JIMHEWHBIX ypaBHEeHUH MeToqoM Kpamepa nmm ["aycca:
j’Sx1 — 4%, + 3%, =1,
X, — 3X, + 2X, =0,
|2%, + 6x, + 2%, = 3.

Haiitn Ha4ano BEKTOpa p - {2;12; 1}, ECJIM €r0 KOHEIl B TOUKE A (2;4;8).
YHpocTuTe BHIpaKEHHE: (25 + B)X (; - 56)
5. Haiiti 006éM nupamusl ABCD, ecu: A(8; 4; -5), B(8; 7; —3), C(8; 6; -3), D(3; 3; 1).
BUJIET Ne 11
1. Haiitu npousBenenue matpuil A*B, ecnu:
y (2 3) 5 (5 2)
s -7 le 1)
2. Pemmth cucTeMy JIMHEWHBIX ypaBHEeHUH MeTooM Kpamepa nmm ["aycca:
3%, +5X, + 7x, =1,
X —3X, —9%; =8,
2%, + 2%, — 3%, =1
3. HaiiTn KoHel BEKTOpA 4 = {3;-1;2}, €CIIM €T0 HayYajo B Touke M(1; - 1;2).



4. Ynpoctuts BhIpaxeHHe: (2 — 3b)x (3 + 4b ).

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

BMJIET Ne 12
1. Haiitu npousBenenue matpuil A*B, ecnu:
(1 3)
(2 -1 0) | |
A=L . s 5J,B: 3 -2
.

2. PemuTh cucTteMy JIMHEHHBIX ypaBHeHHI MeTo0M Kpamepa ninu [Maycca:
2%, +5X, + 3X; =6,
X, —3X, —9X%; =8,
{le +4x, - 3%, =9.
Haiiti Hauano BekTopa p — {5;12;— 6}, €CIIH €0 KOHEII B TOUYKE A(z; 17;8)-
. YOpocTuTe BhIpaKeHUE: (55 + 3B)x (25 - B)
5. Haiitu momans tpeyronbuuka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).
BMJIET Ne13

1. Haiitu npousBenenue matpuil A*B, ecnu:

(3 -2 0\| l(—5\

A :| 1 6 -1,,B; 3 |
2 s o) (1)
2. PemmuTh cucTeMy JIMHEHHBIX ypaBHEeHUH MeTogoM Kpamepa mimm ["aycca:
X+ X, + X, =6,
X + X, — X, =10,
L3x1 + X, +3X,=12.
3. HaiiTh Hayano BEKTOPA p - {5;10; - 2}, ECJM €T0 KOHELl B TOUKE A (2;7;8).

YrpocTuTte BhIpaKeHHE: (5 + 6)2 + (; - b)z.
5. Haiitu yroxa npu BepiuHe B Tpeyronsuuka ABC, ecnu: A(5; —3; 4), B(7; 0; 7), C(6; -3; -1)
BUJIET Ne 14
1. Haiitu npousBenenue matpun; A*B, ecnu:

(-2 3) (5 2)

s ) PTle )

2. Pemmth cuctemy nuHENHHBIX ypaBHeHUN MeTooM Kpamepa miu [aycca:
X, + 2X, +3X; =5,
2% = Xy — Xy =1,
X + 3X, + 4X; = 6;

3. Haiiti KOHeIl BeKTOpa s = {1;-1;3}, €CIIN €r0 Ha4yao B Touke M (3;1;2).

YrpocTuTe BEIpOXKEHHE: (2a + 3b)x (a + 2b)

5. Haiitu 00béM mupamuasl ABCD, ecu: A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).
BUJIET Ne 1S
1. Haiitu npousBenenue Matpunl A*B, ecnu:

(1 5 2) |(210\|

A=l 2 0 35l 3 1 =
L—s 1 1J L4 5 —SJ

2. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUH MeTooM Kpamepa mmm ["aycca:



w

j2x1— X, + Xy =4,
3X, + 2X, + 2%, =1,
{xl— 2X, + Xy = 2.
Haiitu xoHew BEKTOpa 4 = {5;-1;- 2}, €CIU €r0 HA4aJIO B TOUKE M (1; - 1;3).
YHpocTuTe BeIpaXKCHHE: (2i_ - 3]) i+ (Si_ + 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=13 -3 |, B= .
2 4 3
5 2

Pemmmts cucremy nuHeiHbIX ypaBHeHud MeToioM Kpamepa unu [Maycca:
j3x1 +4x, - 3x, =4,
2X = X, + Xy =2,
{x1+ X, — 2%y =0.
Haiiti Hayano BEKTOpA p = {1;2; - 6}, €CJIM €I0 KOHEL| B TOUKE A (2;11;6).
YupocTute BeIpakeHUE: (; + B)x b+ (3; - E)x c.
Haiitn 066éM mupamuasl ABCD, ecin: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).

BUJIET Ne 17
Haiitu npousBenenune matpunr A*B, ecnu:
(1 -3)
| | (-5 1)
A=12 2 ,,B= .
Lo 4
3 1

Pemnth cucremy nuHeiHbIX ypaBHeHH meTogom Kpamepa wiu [Maycca:

X+ 2X, + X3 =8,

2X, = X, + X3 =3,

t2x1 +3X, — X;=5.
Haiiti xoHel BEKTOpa s = {4;1;— 2}, €CIIM €r0 HaYaJIo B TOUKe M (1;-1;- 2).
YrpocTture BbIpaKeHHE: (2; + B)X 6 - 25)
Haiitu mtomazns tpeyronsuuka ABC, ecnu: A(6; 9; —13), B(9; 10; -11), C(3; 5; -7)
BUJIET Ne 18

Haiitu npousBenenue marpuir A*B, ecnu:

(3 8) (6 3 -1 3)

Tl o) 2 e s

Pemmts cucreMy nuHeHbIX ypaBHeHHH MeTonoM Kpamepa i ["aycca:
jZX1 —4X, + 3%, =1,
X, — 2X, + 4X, =3,
[SX1 - X, + 5%, =2.

HaiiTi Ha4ano BEKTOpa p - {5;3; - 6}, €CIIM €r0 KOHEIL B TOUKE A (2;4;8).

YrpocTure BeIpakeHue: (55 - E)x (3(_: + ;)

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



(-2 1 1\‘ |(2 3)

A:| 0 2 0,B=4 al

L 3 -1 2 J Lo 5 J
Pemmmts cucremy nuHeiHbIX ypaBHeHU MeToioM Kpamepa unu [Maycca:
JZX1 + X, +3X5 =3,

X+ X, + Xy =4,

{ZXl —3X, + X, =1.
Haiitu xoHel BEKTOpa g = {-5;1;2}, €CIM €0 HA4alo B TOUKE M (- 1;-1;2).
Yupocrure Bhipaenne: 2i(jx k )+ 3 j{ix k )+ 3k(ix j)
Haiitu mtomazns tpeyronsuuka ABC, ecnu: A(3; 3; 3), B(6; 3; —3), C(5; —3; 0).

BUJIET Ne 20
Haiitu npousBenenue marpunr A*B, ecnu:

(5 4 —2\| (—3\|

A=|l -2 O,B:|4.
L3 -5 7J L SJ
Pemmts cucreMy nuHeHbIX ypaBHeHHH MeTotoM Kpamepa unu ['aycca:
jSX1 —4x, +3x,=1,
X, — 3%, + 2X, =0,
Lle +6X, + 2%, =3.
Haiitn Ha4ano BEKTOpa p - {2;12; 1}, ECJIM €r0 KOHEIl B TOUKE A (2;4;8).
YnpocTute BeIpakeHUE: (2; + B)X (5 - 55)
Haiitn 066éM mupamuael 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; 0) ypaBHEHHE MPSIMOH,

npoxojsiei yepes Touky C napamiesnsHo NpsMoit AB; 6) ypaBHEHHE NPSIMOM, TPOXOIAILEH yepes
TouKy C NEpNeHIUKYISAPHO NpsMon 4B

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

IIpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:

5x° +9y2 -30x+18y+9=0.

CocTaBUTh YpaBHEHHE IJIOCKOCTH, MPOXOASILEH Yepe3 TpU 3aJaHHbIE TOUKH

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

Haiitu npepnensi:

2 ) 5 3 . . tg5x . . X—8 X, XxX—-—1-1
a) Ilm w, 6) Ilm w, 6) lim 12) lim ) e) lim ——-
M+ 5x 42 M o ox? —7 x=>0  7x x—>o\ X —9 x—>2 X —2
BUJIET 2

CocraBUTh ypaBHEHHE MPSAMOM, IPOXOIAIIEH Yepe3 TOUKY NEPECEUECHUS] MPSIMBIX:
Xx+2y+3=0, 2x+3y + 4 =0 W IapaJlJIeIbHON NIpsAMOK 5x + 8y =0.

Haiitn koopAMHATBI IEHTPa U paguyC OKPY>KHOCTH U IIOCTPOUTH €€:
2 2
x"+y +6y-7=0
CocraBuTh ypaBHEHHUE TIJIOCKOCTH, MPOXOAIIECH Yepe3 TP 3aJaHHbIE TOUKH
M, (4,5-1), M,(0;-2;1), M,(-3;1; 0).

10



Haiit nipestener: a) i w 6) lim M ,B) fim YL =X =2 :71) )i, 30 4X )
s X2 =09 o 3%+ 90X —12 x—>7 7 — X x>0 tg 2 X
i Xx+8)"
lim
xoo\ X+ 7
BUJIET 3

1. Jansi Touku 4, B u C. Haiitu: a) obmee ypaBHeHue npsiMoit AB,;
0) ypaBHEHHUE MPMOH, poxo el yepe3 Touky C napamienbHo npsimond AB
A(8; -10), B(4; -4), C(0; -7).
2. IlpuBecTr K KAHOHUYECKOMY BUIY YPaBHEHUE KPUBOU U MIOCTPOUTH €€:
16x° —9y? —64x—18Yy +199 = 0.
CocraBuTh ypaBHEHHUE MIJIOCKOCTH, MPOXOAIIEH Yepe3 TP 3aJaHHbIE TOUKH
M,(3;-1,2), M,(4,-1,-1), M;(2;0;2).

2
Haiiti npenensi: a) im X~ 2x =8 6)lim 4x° +5x—3
x—>4 X" —16 x—> 3X° +9x—12

B) fim S 6X ;r)lim(x_lj ;e) fim MYX*F1=-2
x>0 3x x| x4 3 x>3  x_3
BUJIET 4
COCTaBI/ITB ypaBHeHI/Ie HpHMOﬁ, HpOXO,Z[SIH_[eﬁ I'Iepe3 ﬂaHHyIO TOqu, HepHeH,I[I/IKyJ'ISIpHO I[aHHOﬁ

npsAMoi: N(-2;-3), 2x —y +3=0.
Haiitn koOpAMHATBI IEHTPa U paguyC OKPY>KHOCTH U IIOCTPOUTH €€:
2 2
x"+y —-8x+6y=0.
CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH Uepe3 TpU 3aJJaHHbIE TOUKU
M. (-2;0; -1), M,(1; -2; 3), M,(4,-1, 2;)

2 5 3 X
X°—=3x+2 4X° + 4X X+1
Haiitu npeznenst: a) [im —;6)|im —2 B) lim ;
xo2 2X  —x—6 xow 3XT+9X°+3 xool X — 7
. sin 4x Xx+7 -3
r)lim ;) im ~————.
x—>0 thX X—2 X -4
BUJIET 5

Hanbl Toukn 4, B u C. Haiitu: a) oOmee ypaBHeHue npsimoil AB; 0) ypaBHEHHE NPAMOI,
npoxoasieil uepes Touky C nmapajienbHo IpaMoil AB; ¢) ypaBHEHHE IPSAMOM, TPOXOASIIEH uepes
touky C neprneHmukyisipao npsimoit AB.  A(5; 10), B(3; 9), C(-11; 4).
[IpuBecTn K KAHOHUYECKOMY BUJYy YPaBHEHUE KPUBOU U IOCTPOUTH €€:

2—4y—6x+29 =0
CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJJaHHbIE TOUKU
M,(-4;2;1), M,(-10;-3), M,(2,1;, - 2).

4 2 . 2x -1
Haiitu npenenst: a ) |im % 6)im %’ B) leinw[gx + 3}

X—2 X—> 0

im 10 x iim 15-x-3
)Hosm 5x 1€ e x?-36
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BUWJIET 6
Hansl Toukn A, B u C. Haiitu: a) oOmee ypaBHeHHE NpsSMONl AB; 0) ypaBHEHHE MPSMOM,

npoxozsieil uepes Touky C napajuienbHo NpAMoil AB; ¢) ypaBHEHHE IPAMOM, IPOXOASIIEH uepes
TouKy C NeprneHAuKYIISIpHO IpsIMOil AB.
A(-2;-7), B(3; 0), C (2; 2).
IIpuBecTH K KAHOHMYECKOMY BHJly YpPaBHEHHE KPUBOW U IIOCTPOUTH €€:
16 x> —9y° —64x —54y —161 =0
CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH Uepe3 TpU 3aJJaHHbIE TOUKU
M, (5,1, 0), M, (0; 4; - 3), M,(1; 4; - 1).

o i x?—3x+2 &)li 4x° +4x° —x i x+1Y
WTH 1 bI. o’ _~_ g’ aroxie3’ I !
a peneist: a) M 2% —x6° )!m 3 +9x" +37 il x—7 )
. Sin 4x . X+ 7 -3
r)lim ;) Im ————.
x—0 thX x—>2 X2 -4

BUWJIET 7
CocTaBuTh 0611_[66 YpaBHCHHC HpHMOﬁ, npoxozm-meﬁ qepe3 ABC TOUKU U IPUBECTU €TI0 K BUY C

YIJIOBBIM KO3 (GUIHMEHTOM: 4 (~ 2;- 3) U B (- 5;4)

[IpuBecTH K KAHOHUYECKOMY BUY YPaBHEHHUE JUIUIICA U IOCTPOUTH €T0:
4x* +9y® +32x-54y+109 = 0.

CocTaBUTh YpaBHEHHE IIOCKOCTH, MPOXO/IAINEH Yepe3 TPU 3aJaHHbIC TOYKU
M,(=3;0;1), M,(0;2;3), M;(3;;, -1;).

2 -
X“+7x—-8 4 8
: 6 5" +4x° +3 B)lllll

2x

3x+2)

Haiitu npenenst: a)[jm ————: 0)y; . —_— |
“rﬂ x? —2x+1 I'[,rl 3x* +8x° —12x e 3x -1

sin 6x  Jo—x-2

r) lim - e) lim
)x»O tg 2 X ) X—5 X2—25

BUWJIET 8
CocTaBUTh ypaBHEHHE MPSIMON, TPOXOAIIECH Yepe3 TOUKY IepecedeHUs! MPSMBIX:

x+2y+3=0, 2x+ 3y + 4 =0 M IapPaJUICIGHON NPAMOA 3x -5y =0.
[TpuBecTH K KAHOHMYECKOMY By YPaBHEHHE TUIIEPOOIIBI U TOCTPOUTH €€: x° — y° —4y =0.

CocraBuTh YpaBHCHHE IIJIOCKOCTH, HpOXOI[SIHIGfI qgepe3 TpU 3aJaHHBIC TOYKN
M, (-2;0; -1), M, (L - 2; 3), M, (4,-1, 2;).

v oy 3. 5x* + 7x% +5 v3x+1-4

HaiiT npenenst: a) j, X +t2X =3 g)fiy =~ = T2 p) lim > ,
le_ms x* + 5x + 6 lemo x> +8x" - 2x x5 X" -16
2x
r)lim 1+ ;1) lim 10x _
X— 0 X — 2 x>0 5jn 5X
BUJIET 9

Hanbl Touku 4, B u C. Haiitu: a) obiiee ypaBHeHHe NpsAMOil AB; 6) ypaBHEHHE NPSIMOM,
npoxojsiei yepes Touky C napamiensHo NpsMoit AB; 6) ypaBHEHHE MPSIMOH, IPOXOIAILEH yepes
TouKy C NepneHAuKYISIpHO IpsIMOit 4B.

A(1;-1), B(3; -2), C(9; 7).
[IpuBecTn K KAHOHUYECKOMY BUJY YPaBHEHUE KPUBOW U TIOCTPOUTH €€:
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2
4 +36y°+72y—-16x-92=0
CocTaBuUTh YpaBHCHHE IILIOCKOCTH, HpOXOI[fIH_[CI‘/'I 4epe3 TpU 3aaHHBIC TOYKHU
M, (4;1-1), M,(0;-2; 1), M,(-3;1; 0).
2x2—9x+10;6) 8x' —9x° +x°

Haiitu npenenst: a) jjm ———————— i
IIXEQ x* -8 I!m 3x* +9x

3 .
x° -1 . X+ 7)1 sin 7x
pylim ———— ylim ( j ) lim

)xal /X 3_2’ X—> © x—0 5x

BUJIET 10
CocTaBuTh 0011I€e ypaBHEHUE MPSMOIl, IPOXOIALICH uepe3 IBe TOUKH, IPUBECTH €r0 K BUILY

ypaBHEHUS B OTpe3Kax: 4 (3;-3) u B (-2;4).

IIpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:

5x° +9y° —30x+18y +9=0.
CocTaBUTh YpaBHCHHE INIOCKOCTH, HpOXOI[SIH.[CfI 4yepe3 TPU 3aJaHHBIC TOYKHU
M, (3;-1,2), M, (4,-1,-1), M,4(2;0;2).
2 5 3
X" —x-30 8x° +4x° -3
Brerancaute npenensr: a) [im —————: 0) i
P Mim =g O lim e

3x

: _ 7 _3x+4-4
g) im — ;Dlim | 1-—| ;e) im ————.
x>0sin 6X T xow X x>4  x° —16

BWJIET 11

Hanbl Touku A, B u C. Haiitu: a) o0uiee ypaBHeHue npsiMoii AB; 6) ypaBHEHUE TPSMOI,
npoxoasieit yepe3 Touky C mapaiiesbHo MpsiMoi AB; ¢) ypaBHEHUE MPSMOU, MPOXOIAIIEH uepes
TouKy C NEepHeHIUKYISAPHO NpsMon 4B

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

[IpuBecTy K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOM U MOCTPOUTH €€:

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 lim 3x° +4x° + x
2
HaiiTu npenenst: a) x-»-2 2X° +5x +2:6) o= 5x" +9x" -7
. tgbx
im 97 o (x=8)" . Ax-1-1
8) X 2) lim ;e) lim ———.
X—> 00 X_g X—2 X—2
BUJIET 12

CocraBuTh ypaBHEHHE MPSAMOM, IPOXOIAIIEH Yepe3 TOUKY NEPECEUECHUS] PSIMBIX:
Xx+2y+3=0, 2x+3y + 4 =0 W IapaJlJIeIbHON NIpsAMOK 5x + 8y =0.
Haiitn koOpAMHATBI LIEHTPa U paguyC OKPY>KHOCTH U IIOCTPOUTH €€:

x’ +y2+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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2x" + 4X + 3 N1l -x -2
=2 72272 ) lim

, _
Haiftu npegenst: a) [in *—2X*+3:6)
lim M S e Y0 7«

. sin 4x . X+ 8
r) lim ; ) lim ( }

x>0 192X oo X+ 7

X

BUJIET 13
Jansl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHE PpsMont 4B,

0) ypaBHEHHUE MPSMOH, poxo el yepe3 Touky C napamienbHo npsiMond AB
A(8; -10), B(4; -4), C(0; -7).
[IpuBecTr K KAHOHUYECKOMY BHY YPAaBHEHUE KPUBOU M IOCTPOUTH €E:
16x> -9y’ —64x—18y +199 = 0.
3. CocraBuUTh ypaBHEHHUE MIJIOCKOCTH, MPOXOSAIICH Yepe3 TP 3aJaHHbIE TOUKU
M, (3;-1,2), M, (4;-1,-1), M ,(2;0;2).
2

2
4. Haiitu npeaenst: a) lim w; 6) lim AX"+5x-=3

x>4  x%—16 x>x 3x° +9x —12
. sin 6X . x-1Y) ooAX+1-2
B) lim ; T)lim ;e) lim ——.
x—0 3X x=>o| Y 4 3 X—3 X — 3
BWJIET 14

CocraBuTh ypaBHEHHUE MPSMOU, IPOXOIAIIEH Yepe3 JaHHYIO TOUKY, MEPICHIUKYISIPHO TaHHON
npsAMoi: N(-2;-3), 2x —y +3=0.
Haiitu koopAMHATBI HEHTPA U pauyC OKPY>KHOCTH U IOCTPOUTH €€:

x’+y°—8x+6y=0.
CocraBUTh ypaBHEHHUE IIJIOCKOCTH, MIPOXOIAIIEH Yepe3 TPU 3alaHHbIE TOUKH
M,(-2;0; -1), M, (L - 2; 3), M,(4;,-1; 2;)
Haiitu npenensi:

x> —3x+ 2 o Ax®+4x° —x

a)llinz 2x> —x—6 ;6)lem 3x3+9x2+3,13)|irn[XJr

. AIX+7-3
lim ~————=
H)X—)Z X _4

1JX _sin 4x
;) lim X
X—7 x=>0 g 2X

BUWJIET 15
Hanbl Toukn 4, B u C. Haiitu: a) obmee ypaBHeHue npsimoil AB; 6) ypaBHEHHE MNpsMOii,

IIpoXoAsLIel uepe3 Touky C mapajuiebHO NpAMOil AB; ¢) ypaBHEHHE NIPAMOM, IPOXOAAIIEN uepes
TouKy C NEpPNEeHIUKYISAPHO NPpsMON AB.
A(5; 10), B(3; 9), C(-11, 4).
IIpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOU U IIOCTPOUTH €€:
x° -4y -6x+29 =0
CocraBuTh ypaBHEHHUE IIJIOCKOCTH, MPOXOIALIEN Yepe3 TP 3aJaHHBIE TOUKH
M,(-4;2;1), M,(-1,0;, =-3), M,(2;1, -2).

2 B 4 2 . 2x -1
HaiiTn npeznenst: a ) |[im 2x2+—xl(.); ©)lim 8x -9 +1 B) lim ( j

3
2 X —x-—2 vow 33X+ 9X X— o
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10 x _ 15-x-3
r) im Le) Im —————.
x=0 gin 5X x>6  x° — 36

BUJIET 16
Haubl Toukn 4, B u C. Haiitu: a) obmee ypaBHeHue npsiMoil AB; 6) ypaBHEHHE TNPSIMOA,

npoxozsieil uepes Touky C napajuienbHo OIpaMoil AB; ¢) ypaBHEHHE IPAMOM, IPOXOASIIEH uepes
TouKy C nepneHAuKYIspHO PsMOi AB.
A(=2;-7), B(3;0), C (2; 2).
[IpuBecTr K KAHOHUYECKOMY BHY YPAaBHEHUE KPUBOU U IOCTPOUTH €€:
16 x° —9y> —64x — 54y —161 =0
CocTtaBUTh ypaBHEHHUE IIJIOCKOCTH, MPOXOAALIEH Yepe3 TP 3aJaHHbBIE TOUKH
M, (5:1, 0), M,(0; 4; =3), M, (L 4; -1).

x+1)
Haiitn npenensr: a) i, ﬂ 3 6) [im w , B) Iim{ j :
2 2X° —x-6 xon 30 +9x% +3 xo>o| X —7
. sin 4x  Ax+7-3
r) lim sm lim ——.
x—>0 thX X—2 X2 —4
BUWJIET 17

CocraButhb 0011I€€ YpaBHEHHUE MPSMOM, POXOIA-IIIEH Yepe3 JIB€ TOUKU U MIPUBECTHU €ro K BUIY C
YITIOBBIM KO3()QHIMEHTOM: A (- 2;—3) U B (- 5;4)

HpI/IBeCTI/I K KaHOHUYCCKOMY BUY YPaBHCHUC JJIJIUIICA U ITOCTPOUTD €CTO:

4x* +9y° +32x-54y+109 =0.

CocraBuUTh YpaBHCHHE IIJIOCKOCTH, HpOXOZISIHIGfI 4gCpe3 TpU 3aJaHHBIC TOYKU

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

24 Tx . i 43 i 3x+2 _
Haiitu npenensr: a) —_ 0) L- p) M ,
lerﬂ —2x+1 ![‘2 3x* +8x% —12x x> 3x -1

sin 6x 9-x -2
r) lim > ) lim NI X~
x>0 19 2X s x* - 25

BUWJIET 18
CocTaBUTH YpaBHCHHC HpHMOﬁ, HpOXOI[fIH.ICfI YCpe3 TOUKY HNEPCCCUCHUS IPAMBIX:

Xx+2y+3=0, 2x +3y + 4 =0 ¥ NapaJJIeIbHON NPAMON 3x -5y =0.
[MpuBecTH K KAHOHUYECKOMY BUY YPAaBHEHHUE THIIEPOOIIBI U TIOCTPOUTD e€: x° — y° —4y =0.

COCTaBI/ITB ypaBHeHI/Ie IIJTIOCKOCTH, l'[pOXO,Z[SIH.[CfI qepe3 TpI/I 3aJaHHBIC TOYKHA
M,(-2;0; -1), M, (L -2;3), M,(4,-1 2;).

. 3x+1-4
Haiiti mpeziensr: a) jim w . 6) lim 5x* +7x* +5 . V3x+1-4

- .
M sr 6 0D x4 8x  —2x x5 x°—16
2x
m |1+ ——
;) lim
)X_”O X—2 ) x—0 sm 5X

BUJIET 19
Hanbl Touku A, B u C. Haiitu: a) obuiee ypaBHeHHE IpsAMOii AB; 6) ypaBHEHHE TPSIMOI,

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
4x +36y2 +72y-16x—-92 =0
3. CocTaBuUTh ypaBHEHHUE IIOCKOCTH, IPOXOJIAIICH Yepe3 TPH 3aJaHHbIC TOUKU
M, (4;1-1), M,(0;-2; 1), M,(-3;1; 0).

. 2 8x’ —9x° +x°
4. Haiitu npenenst: a) [im w; ©)lim #;
X—2 X3_8 X—> 0 3x" +9x
X
i x° — im [ X 737 i sin 7x
im ———— - | im ——
R VX+3-2 Dhoal x O e
BUJIET 20

1. CocraBuTh 00IIEe ypaBHEHHE MPSIMOH, TPOXOASIICH Yepe3 ABE TOUKH, IPHUBECTH €TO K BUILY
ypaBHEHHUsI B OTpe3Kax: 4 (3;-3) u B(-2;4).
2. IlpuBecTu K KAaHOHMYECKOMY BHly YpaBHEHHE KPHBOW M MMOCTPOUTH €€:
5x° +9y° —30x+18y +9=0.
3. CocraBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOSIIEH Yepe3 TP 3aJaHHbIe TOUKH
M, (3;-1;2), M, (4;-1-1), M ,(2;0;2) -

5 3
4. Borancmats npefensi: a) oo x = x-30 ;3 6) i B rax -3 .

voos X +125 v 5X'+8x° —12x
3x
11X . 7 _ 3x+4 -4
) lIm — ;Dlim | 1-—| e) lm ——.
x=>0 5in 6 X X—> 0 X x—>4  x° 16

KpuTtepuu onieHKH NMCbMEHHOH KOHTPOJILHOI padoThI (6 pamkax pybedcHoi ammecmayuu)

Pecnamenmom BPC kagedpovl «Bvicuias u npuxkiaonas mamemamuxay npeoycmompeno 25
bannos 3a evinoaHeHue pyOEeN’CHOU KOHmMpOabHOU pabomul. Kaswcooe 3adanue, 6xoosujee 6
KOHMPOIbHYIO, OYEHUBAEMCs Npenooasamenem OnpedeieHHbIM Koauuecmsom 0annos. Mmoeoguvlil
Oan 3a KOHMPOABLHYIO PAOOMY NOLYUAEMCA CYMMUPOBAHUEM DALI08 3d 8Ce 3A0AHUS.

Kpurepuii oieHKH 0HOT0 3aJaHUS:

— oOyuvarouuiicss mNpaBUIBHO pELIWI 3ajady; OpU OSTOM JIOTHYHO, IIOCJIEOBATEIbHO U
apryMEHTHPOBAHHO U3JI0XKMII PELIEHUE 33a4l — MAaKCUMAaJIbHOE KOJIMYECTBO 0aJlIoB;

— oOyyJaromuiics B OCHOBHOM MpPaBWJIBHO PELIMI 3a/Jady, JOMYCTUB NPU STOM HE3HAUUTEIbHbIE
HETOYHOCTHU U MorpemHocTH — 80% OT MakCUMaJIbHOTO KOJIMYecTBa OallioB;

— oOyuarouuiics He MOJIHOCTBIO PEUIn 33/1a4y, Ho He MeHee 50%, TomycTUB Ipu 3TOM He Ooliee
OJTHOM rpy6oii ommnoku — 60% 0T MaKCUMAaIbHOTO KOJIMYECTBa OaIJIOB;

— 00y4aromuiics MPUBEN HETOIHOE PellieHne 3a1a4 (CTeneHb nolHOTH — oT 30% 10 50%), nomycTus
P 3TOM 3HauuTeNbHbIE HeoueThl — 40% 0T MakCHUMaJIbHOTO KOJHMYECTBa OaJlIoB;

— oOyuaromuiics mpusen He 6osnee 30% pelieHus 3agauu, JOMYCTHUB MPHU 3TOM TpyOble OMMOKU U
Hengo4deThl — 20% OT MaKCUMAaJIbHOT'O KOJIMYECTBA OaJlJIOB;

— oOy4JaronIuiicss He MPUCTYIUI K pelIeHHIo 3a1a4u — 0 6auios.
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IK3AMEHAIIMOHHBIE BUJIETHI
_ MuHncTepcTBO HAYKH U BBICHIEr0 00pa3oBanusi P@
I'PO3HEHCKNWU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIIMKOBa

Jlucuunianaa MareMaTHukKa

HNIDTII I'pynia BYMb
1. BekTopsl. JIuneiinbie onepanuu HajJ BekTopamu. CKaISIpHOE MPOU3BEICHUE BEKTOPOB.
2. Mansl Touku A(2,-7,-1),B(-1,1,3),C(-2,3,1). Ilpumensis BekTopHyro anreopy Haiitu yron ABC.
3. HaHo ypaBHeHHE NpsAMOil 2x + 3y + 4 = 0. CocTaBUTh ypaBHEHUE IPSIMOM, MPOXOAALIEH uepe3
TOYKY M (2;1), mapaJuieiabHO JaHHOU IIPSMOA.

x®-125 i 10 2x

4 Haiitu npeaenst  lim S . ; lim — .
¥x=5 x° —2x° —=15x  *>»0 sin 3x

_ MunucTepcTBO HayKH U BbICIero oopasopanusi P®
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.JI. MIUUITHOHIIIUKOBA
JlucuuIIMHa MaremaTuka

HNIOTII I'pynna BYMb

1.BexkTopHOE MPON3BEICHHE BEKTOPOB.
2. B tpeyronbHuke ¢ BepmHaMu: A(7;3;4), B(1;,0;6), C(4;5;—2) Haiitu yron ACB
3. danbl TOYKHM Ha minockoctu: A(-3; 2), B(-1; 5). CocTtaBuTh 00l1ee ypaBHEHUE TPSIMOH,
MIPOXOIAIICH Yyepe3 3T TOUKH, IIPUBECTHU €r0 K BUAY C YITIOBBIM KO3 DUIIMEHTOM.
. AV 2-X—-X+6 . 8x5+4x3—3
4. Haiitu ipenensl :  lim > X lim .
2 X" -x-6 x>0 5x* 1 8x8 —12x
5 MunucTepcTBO HAyKH H BbICHIEro oopazoBanusi PO
I'POBHEHCKHWU I'OCYIAPCTBEHHBIM HE®TAHOUM TEXHUYECKNHY YHUBEPCUTET
nMeHH akaa. M.JI. MUIIHOHIITMKOBA
Jlucuunianaa MarteMaTruka
WLDTII pymma BYMB

1. CmemnranHoe MPOU3BeICHNE BEKTOPOB. KoMIiaHapHOCTh TpeX BEKTOPOB.
2. Haiitu miiomanp TpeyroibHUKa ¢ BepiuHamu B(-2;3;5), K (4;-1;2), D(3;-4:1) .

3. Haiitn paccTostHUE OT TOYKH M , (5;4;—1) 10 IIIIOCKOCTH, npoxom{meﬁ qepe3 TOYKHU
M, (0;4;0), M, (0;4;,-3), M,(3;0;3).

x> -64  sin 10x—sin 2x

4. Haiiti nipenensl: lim ” ; -
>4 3x° —11x — 4 x>0 arcsin 3x

_ MunucTepcTBO HAyKH U BbICIIEro o6pasoBanus PD
I'PO3HEHCKWU I'OCYAAPCTBEHHbIM HEOTAHOU TEXHUYECKN YHUBEPCUTET
nmenu akaa. M.J[. MummoHIuKoBa
JIMCIuIIMHa MaremaTuka

NIDTII I'pynma BYMb

1.IIpsimas Ha mmockocTu. PaznuuHble BUbI ypaBHEHUH ITPSIMOH.
- -

2.Jlanbl Touku B pocTpancTBe A(-3;4;5), B(0;4;-2), C(2;-1;7) . Haiitu AA - AN, ABx AC .
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3.Jla"bl TOUKM Ha TI0CKOCTU: A(-3; 2), B(—1; 5). CocTaBuUTh ypaBHEHUE NPAMOU, MPOXOASIIEH
Yyepe3 3TU TOUKH, IPUBECTH €r0 K BUAY C YIIIOBBIM KO3 PHLIEHTOM.

2 2 .
4 Haiiti npenaensl: lim W; im 2xsin X
x>-1 X7 4+ X x>071 —cos X
5 MunucTepcTBO HayKH U BbICIero oopasopanusi P®
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa

ULDTII pyrma BYMB

1.Yron mexay npsaMmbiMu. PaccTosiHre OT TOUKH 10 TPSIMOIA.
2. Haiftu miiomaas TpeyroiabHuKa ¢ Bepumnamu A(-3;2;5), B(5;-1;2), C(0;2;-4).

3. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, KOTOPask IPOXOAUT YePE3 TOUKY M ,(—2;1;—1) U UMeeT

HOPMAaJIbHBINA BEKTOP n= {1,-2;3}.
4x* —7x-2 o V1t 2x -3

4.Haittu npenenst: lim . ;
x=>25x° —11x+2 x4 X —2

_ MununcTepcTBO HAyKH U BbICIIEro oopasoBanusi PD
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.JI. MWIIHOHIIIMKOBA
JlMcuuIIMHa MaremaTuka
NIDTII I'pynma BYMb

1. Touka MEpeCCUCHU: IBYX IIPAMBIX. YcnoBus NapajliCJIbHOCTH U IICPIICHAUKYIIIPHOCTH IIPAMBIX.

- - - o

2. JlaHbl BEKTOpPBI a = {3;-1;2}, b = {1;2;-1} . Berauciuts (2a—b)x (2a+b).
3. CocTaBuTh 00I1€€e ypaBHEHHUE NPAMOM, IPOXOAAIIeH uepe3 1Be Touku A(4;-5), B(3;-2) .

o tgx —sin x 4x+1-3
4 Haittu penensl:  lim g—, im —.
=0 x(1-cos 2X) x—2 x3_8

5 MununcTepcTBO HAyKH U BbICIIEro o6pasoBanusi P®
['POZHEHCKHNU 'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHH akaa. M.JI. MUIUIHOHIIIUKOBA
JlMcuunianaa MarteMaTruka
NIDTII I'pynma BYMb

1.KpuBbie BTOpOTO NOpsIIKa M MX KAHOHUYECKHE YPAaBHEHUS: OKPYKHOCTb, JUIHIIC.
2. B TpeyroiabHHKe ¢ BepluMHaMHu A, (1;3;6), A,(2;2;1), A,(-1;0;1), HaiiTu yron A A, A4, .
3. daHbl TOUKU M, (3;-1;2) U M ,(4;-2;-1) . CocTaBUTh ypaBHEHHUE IJIOCKOCTH, IPOXOSAIIEH Yepes

TOYKYy M . HEPICHAUKYIIIPHO BEKTOPY M l|\/| , W IIOCTPOHUTDH OTY NIIOCKOCTb.

x* —x tgx — sin X

4. Haiitu npenensl: lim —— Im ——.
1 x? £ x—2 x>0 x(1-cos 2x)

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

nMmend akaa. M.J1. MuwummoHIKoBa
JIMcuuIuiHa MaTteMaTuka
NIDTII I'pynnma BYMb
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1. KpuBbie BTOpOro Mopsika U MX KAHOHUYECKHE YpaBHEHUS: TuniepOoa, mapadona
2. Haiitu 00BEM nupamusl ¢ BepmnHaMu A, (1;3;6), A,(2;2;1), A,(-1,0;1), A,(-4;6;-3).
3. Hanucars ypaBHEHHE IJIOCKOCTH, IPOXOMALIEH Uepe3 TOUku M, (1,-1;2), M,(2;1;2) © M ,(11;4) .
3 2
4. Haittu npenenst: lim ZX—_S i lim AxT+5x3 .
=2x°=3X+2  x-®3x° 4 9x-12
5 MuHuCTEPCTBO HAYKH U BbICIEro o0pasoBanusi P®
I'POSHEHCKHWU I'OCYIAPCTBEHHbBINM HE®TAHOU TEXHUYECKWHY YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIMKOBa
Jlucuuniauaa MareMaTHuKa
HNIOTII I'pynma BYMb

1. ITnockocts. Pasnnunble BUAbl ypaBHEHUS IUIOCKOCTH.
2. Jlanbl koopauHatel Touek K (5;6;-2), B(2;-4;5), D(-5;3;-1). Haiitu yron BKD .
3. lano o0miee ypaBHeHue IpsiMOr 4x — 3y —10 = 0 . 3anmucaTh €ro B BHJIe ypaBHEHUS IPSIMOU B
«OTPE3KAX» U MOCTPOUTH ATY MPSAMYIO.
. X7 —6x+9 _ 2x+7 -5
4.Haitu mpezensr: fim ——; Im ————.
=33x7 —10x+3  x->9 3-+/x

_ MunucTepcTBO HayKH U BbICIIEro oopasoBanus P®
['POZHEHCKUU 'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M.J1. MWIIHOHIITUKOBA
JlMcuuIIMHa MaremaTuka
HNIDTII I'pynnma BYMb

1. Yron Mexay miockocTsaMHu. PaccTossHME OT TOYKH A0 IUIOCKOCTH.
2. lanb1 koopauHatel Touek K (5;6;-2), B(2;-4;5), D(-5;3;-1). Haittu ruiomans AKBD .

3. CocTaBuTh YpaBHEHHE MPSMON, IPOXOAIIEH Yepe3 TOUKy A(4;—7) U napajuiesbHOU npsMoi

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

4 2

4.Haittu npenensl:  lim —_1 7 lim __xt2x .
o1 2% —x? -1 xo04lex —A1-x
5 MuHucTEPCTBO HAYKH U BbICIIEro o0pa3oBanusi P®
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHN YHUBEPCUTET
nMmeHd akaa. M.J1. MuwummoHIKoBa
JlvcuurumHa MaTteMaTuka
NIDTII I'pynma BYMb

1.®ynkmusa. Obnacte e€ onpeneneHus. Criocoos 3ananusd. ['paduk GyHakmm.

2. laHbl BEKTOpPBI a = {3;-1:2} u b = {1;2;~1}. Beruuciuts (2a + b) x b .

3. CocTaBuTh ypaBHEHHUE IIOCKOCTH, IPOXOJAMIEH Yepe3 TOUKK M, (1;,—-1;2), M, (2:1;2), M, (L14).
x*-81 . 4-x-3

4 Haiitu ipeaenst : lim y - ~; lim .
=3 X7 +2x° —=15% X—=>-549+x -2

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

nmenu akaa. M.J[. MuummoHIuKoBa
JIMCIUIIMHA MaremaTuka
NIDTII I'pynmna BYMDb
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1. Ilpsimas B npocTpaHcTBe. PasnnuHblie BUIbl ypaBHEHUS IPSIMOM.
2. Jlanbl koopauHaThl ToUeK A(5;-2;-3), B(-3;-2;6), D(4;-1;5). Haiitu mmomrans A ABD .
3. Hanncarp ypaBHEHUE IJIOCKOCTH, MPOXOJAIIEH uepe3 TOUKy M (—4;3;—7) napajienbHo
IJIOCKOCTH 6X -5y +4z-15=0.

x*—3x* -4 i S0 2%

4 Haiitu npenensl :  lim ———; im ;
-2 x*_16 x—>0 XI5

MuHHCTEPCTBO HAYKH U BbICIIEro oopazoBanusi P@
I'POBHEHCKUU T'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMmenu akaa. M.J[. MumnoHIIMKOBa
Jlucuunianaa MareMaTHukKa
HNIDTII I'pynia BYMb

1. Vron MCKAY MMPAMBIMU. Bzaumuoe PaCIIOIOKCHUC HpHMOﬁ U IIJIOCKOCTH.
> > - -

2. Jlanbl koopauHaThl ToUeK A(2;-1;3), B(3;0;-5), C(—1;,—4;6). Haittu AB-BC, ABx AC .
3. CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOAsIIeii uepe3 Touky A(2;1;,—1) u mMeeT HOpMaJbHBIH
BEKTOP H= {1;—2;3}.

-1-2 sin 5x

. , X ,
4.Haytu npenensl: im ———; . lim — .
x»>5  x-5 x—0sin 2x

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

nMmend akaa. M.J1. MWummoHIyKoBa
JlvcuuIuiiHa MaTteMaTuka
NIDTII I'pynma BYMb

1.Ilpenen ¢yHkMu B TOuke, Ha OECKOHEYHOCTH. beckoHeuHO Maible W OECKOHEYHO OouiblIMe

BECJINYHNHEI.
- - - -

2. laHbl TOYKH B TIpocTpaHcTBe A(-3;4;5), B(—4;5;2), C(-3;2;-1). Haiitu AB-BC, ABx AC .
3. Haiitu paccrostHre ot Touku M (4;3;0) 10 TUIOCKOCTH, MIPOXOJIAIICH Yepe3 TOUKU
M, (13;0), M,(4,-1,2) u M,(3;0;1) .
. 3-+/5 tgx —sin x
4. Haiitu ipenensl ©  lim X fim o X

a1 Js_x x>0 x(1-cos 2x)

5 MunucTepcTBO HAYKH H BbICHIEro o6pazoBanusi PO
['POZHEHCKHNU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nmenu akaa. M.J[. MummoHIuKoBa
JIMCIuIIMHA MaremaTuka
HNIOTII I'pynmna BYMDb

1. Teopema o npenenax. OQHOCTOPOHHUE MIPEAEIBI. 3aMeUaTeIbHbIE MPEIeIIbl
2. Jlanbl Touku B mpocTpancTBe A(-3;4;5), B(—4;5;2), C(-3;2;-1). Haiitu yron ABC.
3. CocTaBUTh YpaBHEHHE IIJIOCKOCTH, IPOXOAAIIEN Yepe3 TOUKY M, MEPHEHIUKYISIPHO K BEKTOPY

M M, , ecim gaHBI TOYKH: M, (0;-1;3) U M, (1;3;5).
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\/;_2 . sin X

4.Haiitn npenenst : lim ———;.. lm — )
x>4 Jox+1-3 x—08in 7X

Kpurtepuu oneHKu (8 pamrax npomexcymouHou ammecmayuir)

Peznamenmom BPC xkageopwt «Bvicuias u npuxkiadnas mamemamurxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no S-0ainbHOU wKae.
Kpurepuii oueHku oTBeTa Ha IK3aMeHe:

— 5 0anaoB moONydaeT CTYICHT, NPOJEMOHCTPHPOBABIIUI MOJHOE BIAJACHUE 3HAHUAMHU B
COOTBETCTBUH C TPEOOBAaHHUSIMHU y4eOHOM MpPOTpaMMBbl, T.€. PEIIMBIIMKA Bce 3aJaHusl 0e3 OMMOOK B
JIOTMYECKUX PACCYKICHUSIX U B 000CHOBAaHUHU PEIICHHS;
— 4 0aJula TONy4aeT CTYJCHT, KOTOPBIH HpPW IIOJHOM BIAJACHHHM 3HAHUSMH B COOTBETCTBUHU C
TpeOOBaHUSAMHU YUeOHOH MporpamMMmbl JOMYCTWJI OTIENbHBIE HECYHIECTBEHHBIE OIIMOKH JINOO
MIPUBEJICHHBIE UM PEIICHUS HEJOCTATOYHO 0OOCHOBAHBI;
— 3 faJu1a MoJTyyaeT CTYACHT MPH HETMOJIHOM W3JI0KECHUU IMOyYEeHHBIX 3HAHUN, TOMYCTUBIIMNA TPU
3TOM OT/EJIHHBIE CYIIECTBEHHBIC OITNOKH;
— 2 0ajaja moilydaeT CTYAEHT INpH OECCUCTEMHOM U3JIOKEHHM MaTepuana, JOIyCKAIOUIMH
CYILIECTBEHHbIE OLIMOKM, KOTOpPBIE MOTYT MPEISTCTBOBATh YCBOCHUIO JallbHEWIIeld ydueOHOH
nHpopMaIuu.
BTOPOId  CEMECTP
BOITPOCHI JIJIsSI COBECEJIOBAHMSI (TEKYIIIUIA KOHTPOJIb)

Paznen: «/Indppepennunanbuoe ncunciaenne GyHKuuii 0HON nepeMeHHOID)

1. IlpousBoaHas (DyHKIMHM OIHOW NEPEMEHHOH; €€ TeOMETPHYECKHMH M MEXaHUYECKHUH CMBICI.
JuddepeHunpyeMocTb QyHKIIHH.

2. OcHoBuble mpaBwia auddepenumpoBanus. [IpomsBomnas crnoxxHod ¢yHkuuu. [IpomsBoaHbie
OCHOBHBIX JIeMEHTapHbIX (yHKUMH. Jlorapupmuueckoe quddepeHpoBanue.

3. Ob6parnas ¢pyakums. HenpepsisHOCTh U iudepernnpyemocts oopatHor pyakmm. [Ipon3BoaHbie

00paTHBIX TPUrOHOMETpHUYECKUX (GyHKIMN. Tabmura mpon3BOIHBIX.

JuddepennrpoBaHrie HEIBHBIX U TAPAMETPUUECKH 3a/1aHHbIX (YHKIUI.

Huddepenunan GyHKIUN U ero reoMeTpudeckuii cMpici. CBs3b ¢ npousBoAHoH. Juddepenman

cinoxHoi ¢pyHkuu. MHBapuanTHOCTh hopMbliuddepeninana 1-ro nopsaka.

6. IlpousBoaHble U qudQepeHransl BRICIUX nopaakoB. Popmyna Jlelionuna. HennBapuaHTHOCTD

¢dbopmbl nuddepeniuana nopsaKa Bhllie IEPBOTO.

Teopembr @epma, Pons, Jlarpanxka u Ko o nuddepeHmpyeMbix GyHKINAX.

[IpaBuio Jlonurans packpsITHs HEOIIPEAECICHHOCTEN.

9. UccnenoBanue (QyHKIUHM C IOMOIIBIO MEPBOM MPOU3BOJHON: HEOOXOJMMBIE M JOCTaTOYHBIE
yCIJIOBUS BO3pacTaHus U yObIBaHUS (QYHKIMH; SKCTPEMYMBbI (PYHKIIMH; HauOOJbIlIee U HAUMEHbLIEe
3Ha4YeHUs QYHKIIUU Ha OTPE3KE.

o s

o N

10. UccnenoBanne (yHKIMKM C TOMOIIBIO BTOPOM HPOM3BOAHON: JKCTPEMYMbI (YHKIHUU;
BBIITYKJIOCTb, BOTHYTOCTb M TOUKH Ieperuda rpaduka GyHKIMH.
11. AcumnToThl KpuBbIX. OO0IIas cxema uccliefoBaHus (PYHKIIMU U TTOCTpOeHUs Tpaduka.

Pazpen: «(I)yHKIII/II/I HECKOJIbKHUX MEPEMEHHBIX))

1. OYHKIIMM HECKOJIbKUX mepeMeHHbIX. O6mnacte ompenenenus. Ilpenen u HempepbIBHOCTH
(GYHKIMN HECKOJIBKUX EPEMEHHBIX.

2. Yactaeie mpowsBoanble. [lomHbld muddepeHnran m €ro HCHOIb30BaHWE B IMPHOIMIKEHHBIX
BbIUUCIIeHUsX. MHBapuanTHOCTh (hopMbl monHoro nuddepennuana. ['eoMeTpuuecKuil CMBbICH
nosHoro auddepennnana. KacarenbHas miIockocTh 1 HOpMallb K TOBEPXHOCTH.

3. YactHble Ipou3BOIHBIE U MOJIHBIE AU depennnansl Boicux nopsakos. @opmyna Teitnopa.
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HesBuble pyHKunu u ux auddepeHnupoBaHue.

Cxansapuoe nosne. [IponzBoaHas mo HanpaBiieHUIO. [ pagueHT.

OkerpeMyM (YHKIHMU HECKOJBKHUX TNepeMeHHbIX. HeoO0XoauMmbple M J1OCTaTOYHBIE YCIOBHUSA
CyLIECTBOBaHMs 3KcTpeMyma. HambGomnbiiee n HauMmeHbllee 3HaueHUS (GYHKIUH B 3aMKHYTOH
obacTH.

VYcnoBHbIi 3kcTpeMyM. Metos MHOKUTEINEH Jlarpanka.

8. Merox HaMMEHBIINX KBAIPATOB JUIst 00pabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX.

ISR A

~

KOMILIEKT 3AJAHUH JIJISI KOHTPOJBbHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

HEPBASA ATTECTALIUSA
BapuanTt 1

5
o o _ 9 7 2 _ . _ tg4x.,
1. HaiitTi mpon3BOIHBIE TaHHBIX PYHKIUK: a) y = 6x — _x Tt Vx" =5x;0)y=e";

4
X X
B)y=———;r)y =arctg ;m)y=x"-IN5x;e)y=cos’6x;x) 3x’y —2x=5y".
4x — X X+ 3
2. Beruuciautse npeaciibl, IPUMCHSA ITPABUIIO Jlormurans:

o 7xP = 2x% + 4x et —e" . sin 7X
a) lim 5 ; 0) lim ———— .  B)lim — .
o= 2x° 45 x>0 In (1 + x) x>0 X + g “ X
Bapuanr 2
2 5
1. HaiiT npon3BoIHbIe JaHHBIX GyHKIHHA: a)y = 7 + 8x° — — - Vx®;6)y = 5 3
X X=X
X = arctg t; .
B)y:|n(X—\/1—X2);r){ tzlg Il)y=(x2—6x)~8|n 2X:
y= :
e) y:sin53x;>1<) y:ex +In x
2. BeruncnuTs npenensl, IpuMeHsis npasuio Jlonurans:
_ 5x?—x 4+ 7x _ 20 2 _Incos x
a) lim Z —; 0)lim| — - ,B)lim ——.
x>e  2x° +5x 5\ x" =25 x-5 x=>0In cos 3x
Bapuant 3
1 '
1. HaliTi mpou3BoaHbIE NaHHBIX QYHKIMI: a) y = — — Yx +2x°+8 :
X
2
COSs X 1-x° [X:|”(1+t )? —x :
0)y=—-—_—:B) y= =5 T) 4 n y=e (5x—x3),
1-sin x 1+x |y = arctg t;
e) y=(7x—x°); %) y =sin ®3x.
2. BerancnauTe npeaensl, NpuMeHss npaswio Jlonurans:
) xP—x=2 . ) 3
a) lim ————;  ¢) lim Xx-ctg zX ,B)lim x’In 2x.
x=22x° + x =10 x—0 x—+0
Bapmuanr 4
1. HaifTu npou3BOIHbIE TaHHBIX (DYHKIIHIA:
3 _ g X =sin ’t;
a)y=7\/x3+7x+x8——3; 6)y=1 4X;B)y:5(2—3x)z;r) )
X 1+4 y=ctg t’;
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m) y=3x"-cos5x; e) y=In(x+cos x); x) y=tg*5x.
2. BoruvcnuTh npeensl, npuMeHsis npasuio Jlonurans:
. oxt-3x%+7x . . . 3
a) lim 5 ; 6) lim (arcsin x-ctgx ), B)lim x° -ctg 6x.
x—o 2y 4+ 5x7 -1 x—0 x—0
Bapmuanr S
1. Haiiti mpon3BoIHbIE TaHHBIX (PYHKITUH

xS +3 . Xx=t-sint
———; B)y=SinX ;)

5
a)y:2x2——5+7'\/x2—8; 0)y = >
X 2X" =5

y=t—cost

2x-x>

my=7"-cos 3x; e)y=e ; K)Yy = oS’ 4X.
2. BoruvcnuTh npeensl, npuMeHsis npasuio Jlonurans:

_ Bx+4x’+7 (1 e -2
a) lim - 75 0)lim| ——— , B)lim .
x>=8 4+ 2x° + 5x o x e’ -1 = 2%~ 5
Bapuanr 6
1. Haifti mpon3BOIHBIE TaHHBIX (PYHKITUMN:
1 3 2 X 1 .
— X ="
a)y=7-x"——+23x —3x; 6)y= ~; B)y =In(tg3x); 1) t’
X 3+ X 3
ty =t - 3t;

0y = (x* +2x)-e*; e)y =sin " 2x; ;K)y:m_
2. Beruucnuts npeaciibl, IPUMCHA ITPABUIIO Jlommurans:
o 2xP—T7x+3 . 1 1 . 1g 2x
a) lim ———; 6)lim | —— - —1, B)lim —.
-3 x° 4+ 4x - 21 x>1\ x =1 In x x>0 Gy

Bapmuant 7
1. HaiftTi mpon3BOIHBIE TaHHBIX (QYHKITAMN:

4
4 In 3x X=t-t
a)y=6—3x4——2+5\/x4—x; 0)y=— ;B)y:tg36x; r)J ;
X X" -9 [ 2.3
y=t" -t
ny=2%-3-x); ey=e """, x)y=arccos .
2. BeruncnuTh npenensl, IpuMeHsis npasuio Jlonurans:
_Tx’ - 2x® + 4x _ 1 1 _ x° x?
a) lim > ; 6) lim | — - = ;B) lim 5 -
X5 2x° +5 =0 X" —=Xx e - x> 3x" -4 33X+ 2
Bapuanr 8
1. HaiiTu npou3BOIHbIE TaHHBIX (DYHKIIHIA:
6 1+e” (x =5sin °t
a)y:4x5——3+6\/x5—7x;6)y= ;B)y=arctgz3x;r){ , 1)
x 1—e* |y =4cos t

ctgx

y =4/X-arcsin x; e) y:In(x+ x° —2); xK)Yy=3" .
2. Brerauciaute Mpeaciibl, MPUMCHAA ITPABUIIO Jlomurans:;

. x-2x°+5x° _ 1 1 . tg 2X
a) lim ; > 6) lim - = ,B) lim :
x>® 24+ 3x" + x olix -1 X
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Bapuant 9
1. Haiiti mpou3BOIHBIC TaHHBIX (PYHKIIHIA:

1 2
a)y=5x4——3~ka2—34;6)y=4xx i m}u:am54x;r)J ¢ 1)
B _

e
y=x"-In7x; ) y=0-4x)"; x) y = arccos( e”).
2. Beruuciaute mpeacibpl, IPUMCHAA ITPABUIIO JlommTans:
2x* +4x +3 . X sin 2x
a) lim ; 0) lim sin( x —1) - tg —, B)lim
e 3x° 4 9x —12 X1 2 x>0 sin 5X
Bapuant 10
5 'y
1. Haiitu npou3BoiHbIE JaHHBIX PYHKIMIA: a) Y = 4x° - — + x° + \/E X
X
1+¢” X = arcsin t, )
6) y = —; B)Yy =05 7X; 1) Ny =(2x2-5)-¢>; e
1- y=Int,

y =4/1—sin 2x ; x)y =In(sin 2x + cos 2x).

2. Berancnours npeaciibl, IPUMCHSIA ITPABUIIO Jlonurans:

. 03X —5x°+2 _ X . tg x —sin x
a) lim S ; 0) lim ——, B)lim —
X0 2X° — X x->01 — cos 6X x—0 3X
Bapuant 11

1. Haiitu npou3BOHBIE JAHHBIX (PYHKITUI:

[x =In t,
a)y=7x5——+\/ —-Ine; 6)y 4X+21, )YZGWQFH
ly=t+Int,

1) y:xz-e_xz; e) y=c0s"5x; k) y=arctg v2x —1.

2. BoruncnuTh npesensl, npuMeHsis npasuio Jlonurans:

4x° + 4x° In(1+ x° x° =1+ In x
a) lim ; 0) lim g B) Iim —.
e 3x +9x° —13 x>0 X el —e
Bapmuanr 12

1. Haiitu mpou3BOHBIE JAHHBIX (DYHKITHI:

5 —si x=6t° — 4,
a)y=8x——4—3\/x5+\/10;6)y=w;B)y=sin53x; r)
X \/§+cosx y:3t5

l+|nx

o y=e ; €)Y = Inz(ctg 3x); K)y=(3x-=1)-In x.
2. BerancnauTe npenensl, NpuMeHss npasuwio Jlonurans:
2
-3x+2 Cos X
a) lim —; 6) lim Inxe *.B) im —;
X—2 2X x—6 X—> 400 x_>§ X—ml2
Bapmuanr 13

1. Haiitu mpon3BOHBIE TAHHBIX (DYHKITHI:
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X=sint—-tcos t;

3 3
a)y =8x° + 2¥x* - —; ; B) y=1tg°4x; 1) )
y =tsin t;

X
\/Xs?’a 6)y_ma
H)y:(x2—6x)-lg X3 e)y:In(x+\/x2+3); X) y = arctg Jx.

2. BoruvcnuTh npesensl, npumMeHsis npasuio Jlonurans:

X —4x+3 e -2 __sin 6x
a) im ————;  6) lim B) lim o
x—3 X —9 x40 ¥°© 4+ ] x=>0 ¥
Bapuanr 14
3 [
1. Haiiti mpou3BOIHbIC qaHHBIX QyHKIMA: a) Y = V31 + 4x° - =+ 3x? X
X
4 . [x =sin 2t, ;
0) y= 75 B) y=sin’2x; 1)1 , M Yy=cg2x-3+x7); e
2X — X ly=cos“t,

y:ln(x_4_x3); )K)y:earccos ﬁ.

2. BeraucnuThb mpesiensl, mpuMeHsis npasuiio Jlonurans:

_ 8x° + 4x _ 1 1 _ 1 5
a) im —————; 6) lim | — -—1, 6)lm - = .
x>0 3" + 9 — 2x x>0 18N X X >3l x—3 X" —=x-6

Bapuanr 15

1 4/
1. Haiitu npou3BOIHbIC JaHHBIX PYHKIMA: a) y = 2x° - — - Vx® +e;
X

X = arccos t,
5x — 3x-1 .

8 5 .
6) y=""""; B) y=(x"~4)sin3x; 1) n y=2"";
3 y=1-t%,
e) Y=In(2x + cos X); k) Yy =+/C0S 4X .

2. Beranciauth MMpEaciibl, IPUMCHAA ITPABUIIO Jlonurans:

. sin 6X . 1 5
a) lim o 0) lim — _
X—3 X

x=>0 ¥ x—3 2—X—6

BTOPASA ATTECTALUA

Bapmuanr 1

1. HaiiTu TOUKH SKCTpEMyMa U ACUMIITOTHI Tpaduka GyHKIUU yo X —1.
.2

X° +1
2
2. Haittn ipesien GyHKIEE  |jm 2XY*+8Y"
X—2 X2 —4 y2
y—>-1
3. Haiitn YacTHBIE TIPOU3BOIHBIE TIEPBOTO MOpsAIKA JTAHHBIX byHKIHIA:
a) z=3x"y* + 4xy’ — x*; 0) z — 4arctg 3—33/
X
Bapmuanr 2

1. Haiiti uHTEpBaIBI MOHOTOHHOCTH U SKCTPEMYMbI QYHKLHH |, — 2.3_ .2 _ 4145
3
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2 2
li X" —2Xy +vy
im—:"
X— 2 2_ 2
y—2 X y

2. Haiitu npenen ¢pyHKkuun

3. HaiiTn yacTHbIE IPOM3BOHBIE IEPBOTO MOPS/IKA NAHHBIX GYHKIMA: a) , _ 2y

z=1In (e’x + e4y).

Bapuant 3

1. Haiitn Touku nepern®a ¥ MHTEPBAJIbI BBITYKJIOCTH rpaduka GYHKIHN y =1+ 2x2 — x* /4

2
2. Haittu npexen GyHKImAK fj; X~ XY |

x>3x? _9gy?
y—1

3. Haiitu yacTHBIE MPOU3BOIHBIC IEPBOTO MOPSAKA NAHHBIX (yHKITHI:

a)z=xe’ +ye"; 6) z=|n(x+exy).

Bapuanr 4

1. HaiiTu TOYKH SKCTpeMyMa U aCUMIITOTHI Tpaduka GyHKIUU y =

2. Haiitu npenen yHKIMH iy, SINGX=Y)
2

X—2 —
25 XXy

3. Haiitu yacTHbIe IPOM3BOAHBIE IEPBOTO NOPAIKA JAHHBIX QYHKIMH: a) 7 = 2x%y — 3xy 2+ x + v

6) z=xe%+sin(l]'

X

Bapuanr 5

1. Haiitn To4KH mepernba u HHTEPBAJILI BBIMYKIOCTH rpaduKka QYHKIMHA |, — 253 /3 — x2 _ 4x 4 1.

2. Haiiti ipenen QyHKIMH

R 2x2% — Xy
Iim —————
X —>1 4x2 — y2
y— 2

. . 2 2
3. HaiiTi yacTHbIC MPOU3BOIHBIC TIEPBOTO MOPSIKA TAHHBIX PYHKIMHA: a) Z = X~ — Xy —2Y"; 0)

_ y
z=arctg .
Bapuanr 6
1. PccenoBath 10 MepBOii U BTOPOH IIPOU3BOAHBIM QYHKIHIO ) = x° — 3x + 1.
2. Berauciauth npeaen i 3w — 6 y2 -
X—>2 x 2 — 4 Y% 2
y—1

3. HaiiTn yacTHBIE IPOM3BOIHBIE IEPBOTO MOPSIKA JAHHBIX (PYHKIHH:

a) z=2x"; 6)z=+/X"-5x°.

Bapuanr 7
1. Haiiti TOYKM 3KCTpeMyMa U aCUMITOTHI Ipaduka GyHKIHU y = X ® _3x,
x? —1
2. Haittu npenen ¢pynkimm lim sin( x + y) .
X—>2 x? + Xy
y—> -2
3.Haiitu YJaCTHBIE HPOU3BOJHbIC HEPBOTO nopsiaka JAHHBIX

a) z:x3+3x2y+12xy3; ) , _ cos G*‘WJ'

Bapuanr 8
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1. Haiitn Toukn nepern6a ¥ MHTEPBAIIBI BBITYKIOCTH TpaduKa QyHKIHMA ) = x S/5 - x4 + %3,
2
o . x + X
2. Haiitu ipezienn QyHKIME  [jm z—y .

X—1 X — y2
y—> -1

3. HaiiTi yacTHBIC MPOW3BOHBIE IIEPBOTO MOPSIKA JAHHBIX (YHKIIUM:
) z=X —2x°y+xy’+1; 6) 1= ex(cos y + Xsin y).
Bapuant 9

1. HaiiTi nHTEpBAIEl MOHOTOHHOCTH U 9KCTPEMyMbI GYHKINN 5, — 2 2 - x% _4x + 5.
3

2 2
li X" —2Xy +Yy
im—:"
X— 2 2_ 2
y—>2 X y

2. Haiitn npenen ¢pyHKIMu

3. Haiitn yacTHble IPOM3BO/HBIC ICPBOTO MOPSIKA NaHHBIX QyHKUMI: ) , _ 2Y °5 0)

z=1In (e_x + e4y).

Bapuant 10
1. Haiitn acumMnToTs! rpaduka QyHKINN y - x? —1,
x? +1
2
2. Haiiti npenen QyHKIMH iy 2XY 8y
X—2 X2 -4 y2
y—>-1
3. Haiitu YacTHBIC IIPOM3BOJIHBIC HIEPBOTO nopsiiKa JTAHHBIX byHKINN:
a) z =3x"y* + 4xy’ — x*; 0) 7z — 2arctg 3—)3/
X
Bapuant 11

1. HaiiTn uHTEpBaIBI MOHOTOHHOCTH M OKCTPEMYMbI QDYHKIMH |, — 2 X3 - x%2 _4x+5.

2 2
i X" —2Xy +vy
im-——"
X— 2 2_ 2
y—>2 X y

3. HaiiTn yacTHbIE TPOM3BOIHBIE IEPBOTO MOPA/IKA NAHHBIX GYHKIMA: a) , _ 2y °, 0)

2. Haiitu npenen ¢pyHKIun

z=1In (e_x + e4y).

Bapuanr 12

% 4
1. Haiitu acumnToThl rpaduka QyHKINU y = X%

x3 +1
2. Haiitu npenen GyHKIUA |y, SN Y)
X—>2 XZ—Xy
y—>2

3. Haiitu yacTHBIC IPOU3BOJHBIC EPBOTO MOPANKA TaHHBIX QYHKIMI: a) 7 = 2x%y — 3xy2 + x + y ;
¥
0) z=xe* +sin[%]'

Bapuanr 13
1. Haiitn To4KM mieperna u MHTEPBAJIbI BBIMYKIOCTH rpaduka QYHKIMH |, — 253 /3 — x2 _ 4x 4 1.

2. Haiiti ipenen QyHKIuu

2x2—xy ’
2 _ 2

lim
x—>1 4 x
y—> 2

. . 2 2
3. Haiitu yacTHbIC IPOU3BOIHBIC TIEPBOTO MOPS/IKA JaHHBIX QyHKIHMI: a) Z = X~ — Xy — 2y"; 0)

y

z=arctg .
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Bapmuanr 14

1. Haiitu HHTEpBaIBl MOHOTOHHOCTH U SKCTPEMYMbI (DYHKIIUH v = 2 2 - x% _4x + 5.
3

o 2 2
2. Haiitu npenen QyHKIMH ;o X_— 2xXy +y° .
X—> 2 XZ _ yz
y—>2

. . - 4
3. Haiiti yacTHBIC IPOU3BOAHBIC IEPBOTO MOPSAKA JAHHBIX QyHKUMH: @) , _ 2y 20 z=h (e “+e y).
3
X

Bapuanr 15

1. HaiiTi nHTEpBAIEl MOHOTOHHOCTH U 9KCTPEMyMbI GYHKINN 5, — 2 3 _ %2 _4x 4+ 5.
3

o 2 2
2. Haiitu npenen QyHKIMH ;o X = 2xXy +y° .
X—> 2 XZ — yz
y—>2

o o~ 3 2
3. Haiity 4acTHBIC IPOM3BOAHBIC IEPBOrO MOPSAKA JAHHBIX QyHKuMii: a) , _ 2y “i06)z=+e"+e” .
- 3
X

IK3AMEHAIIMOHHBIE BWJIETBI

_ MununcTepcTBO HAyKH U BbICIIEro oopasoBanusi PD
['POZHEHCKHUU 'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M. /1. MWITHOHIITMKOBA

JlMcuuIIMHa MaremaTuKka

WLDTII pyrma BYMB
BUJIET Ne 1

1. O6mas cxema uccnenoBanus GyHKIUU U IOCTPOEHHS TpaduKa.
2.HaiiTi mpou3BOHbIC GYHKIMN: a) Y = 4-/x =3 +5In X 0) y=(x+3)tg x;

&) y=—NX_ ) y_arctg x% 0) 2xy% —cos y =0, y, ~?
X

3 2 .
e) y=x"+3x"—sin x, y'—=?

3 2
3. Haiitu uHTEpBaJIbl MOHOTOHHOCTH U 3KCTPEMYMBI (QYHKIUU Y = X 3X._ ox44,

3 2
4. HaiiTu rpagvenT GyHKIHUU Z = 3 (X — y)2 B Touke M (5; — 4).

- Z;y st QYHKIMK Z = %

. MuHuCcTEPCTBO HAYKH U BbICIEro o0pa3oBanusi P®
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akaa. M.JI. MUIIHOHIITMKOBA
Jlucuunianaa MarteMaTruka
NIDTII I'pynma BYMbB

BMJIET Ne 2

1. dynkuus HecKOMbKUX MEPEMEHHBIX, 00acTh onpeesenus. IIpeaen GyHKIMH ABYX MepeMeHHbIX HenpephBHOCTH
(YHKIMH B TOYKE U B 00JIACTH.

5. Haiitu yacTHbIE IPOU3BOAHBIE Z;, y4

2. Haitti npousBoubie yrkimita) y =3/x* —5% + log ,X; 0) y= eX(X2 - 2);
6) y=—2X. o) y=3x"-2) 9) x*sin y-2y*=0, y, -2
3

¢) y=2x"—3x—cos x, y'—?
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3
o 2
3. Haiitu nHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIUU Y = X? + X" —-3x—-2.

4. Haiitu rpaaueHT QyHKIMH Z = \/% B TOuke M (4;1).

5. HaliTu yacTHbIE€ IPOU3BOIHBIE Z'y, Z;'x, Z;’w 11 QYHKIUKA Z = x) — yX .

MuHHCTEpPCTBO HAYKH M BbIcLIero oopasoBanus PO
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa

JlMcuuIinaa MartemaTuKa

LTI pymma BYMB
BUJIET Ne 3
1. IIpousBoHas PyHKINH, €€ TEOMETPUUCSCKUN U MEXaHUYECKUN CMBICITBI

2.HaiitTi mpou3BOAHbIC QYHKIMNA: @) Y = 3x’ - 57 +tgx; 6) y=e‘tgx;

6) y=———; 2 y=arctg x*.0) 2xI y-y*=0, y, -?
+2X
e) y=5x"+x>—¢e", y" -2

3
3. HaiiTi uHTEpBaIbl MOHOTOHHOCTH U AKCTPEMYMBI QYHKLIUU Y = X? —4x-2.

Jx

4. Haiitu rpagueHT QyHKIUU Z = — BTOYKE M (16 ; 4).
y
5. HaiiTi 4yacTHbIC IPOU3BOAHBIC Z,, |, , Z;'y s pyHKIME Z = X© + Y.

MuHHCTEPCTBO HAYKH U BbICcHIero oopasoBanus PO
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.JI. MUIIHOHIITMKOBA
JlMcuunianaa MareMaTuka

WLDTII pyrma BYMB
BUJIET Ne 4

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

2 HaiiTi ipousBouble GyHKImiA:a) Y =2 -3/ X2 — % +arctg X; 6) y=e"sin x;

6 Y= Cgs );i 2) y=ctg4x.0) 2xy —e’ =0, y, -?

¢) y=2x"—In x+3cos x, y"—?
3. HaiitTu uHTEpBaJIbl MOHOTOHHOCTHU U KCTPEMYMBI QYHKIIUU Y = x>+ x°—5x +1.
4. Haiitu rpaaveHT QyHKIUU Z = Jx + \/V B Touke M (9; 4).

n 4

w1 Ly, MU QYHKOHH Z =

5. HaiiTi 4acTHbIC IPOU3BOAHBIE Z, Z .
X+y
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POBHEHCKHWHU I'OCY JAPCTBEHHBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa

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

2.HaiiTi pou3BOAHbBIC QYHKIMIA: a) Y = %— 3cos x—3In x; 6) y=x"tgx;
X
1 2
8) y:‘;"n—x; 2)y=¢e";0)2x’y—cos y=0, y. -2
X

€) y=3x"+2x+5sin x, y'—?
o 2X 3 2
3. Haiiti nHTEpBaJIbl MOHOTOHHOCTH M SKCTPEMYMbI QYHKIIUH Y = 3 X" —2.

4. HaiiTu rpagueHT QyHKIIUU Z = /Xy B TOuke M (l; 9).

o X
5. HaiiTn yacTHBIE IPOU3BOTHBIC Z)'(, Z;’X, Z;'y Uit yHKUIMU Z = v

y

MuHHCTEpPCTBO HAYKH U BbICcHIero oopasoBanus PO
I'PO3HEHCKUU I'OCYJAPCTBEHHbLIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMmend akaa. M.Jl. MWummoHIyKoBa
JlvcuuIuiiHa MaTteMaTuka

NIDTII I'pynma BYMb
BUJIET Ne 6
1. YacTHbIe TpOU3BOIHBIEC (YHKIINU ABYX MEPEMEHHBIX.
2. Haiitu ipousBoaubie GyHKImit:a) y =4x* —5* + I x; 6) y=x"sin x;
6) y= 2>3(+5; 2) y=(x"-2x)"; 0) x*e’ -2y’ =7,y -?
3

e) y=2x>-5x—sin x, y"—?
3
3. Haiitu uHTEpBaJIbl MOHOTOHHOCTH U 3KCTPEMYMBI (QYHKIIUU Y = X? +x5-2.
4. Haiitu rpaaueHT QyHKIUU Z = (X2 + 1Xy2 — l) B Touke M (1;2).
y
z7=—"—.
JUTst QYHKITAN Xy
MuHHCTEPCTBO HAYKH U BbICcHIero oopasoBanus PO
I'PO3HEHCKNWU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMmeHd akaa. M.J1. MuwummoHIKoBa
JIvcuuIuiHa MaTteMaTuka

NIDTII I'pymma BYMb
BUJIET Ne 7
1.IlpaBwa nuddepennupoBanus. Tabnuia MPOU3BOIHBIX dJIEMEHTAPHBIX ()YHKITHA.
2.Haiitu npou3BoHbIC QYHKIUI: a) y = 4x° - 5% + 2tgx ; 0) y = (x2 +3)tg x;
6) y= jm x_. 2) y=arcctgx’; 0) 2x° +y? —cos y=0, y, —?
X" —3x

% "
yA

5. HaiiTu yacTHbBIE TPOU3BOAHBIE Zjv, Z,1 2,
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e) y=x°+3x>—3sin x, y"—?

3 2
X~ 3X

3. Haiitu nHTEpBajIbl MOHOTOHHOCTH U 3KCTPEMYMBI GYHKLIUU Y = FRC R 2X + 4.
4. HaiiTu rpagueHT QyHKIUU Z = e{/(X - y)2 B Touke M (5; - 4).
" n y

5. HaiiTu yacTHbIE TPOU3BOIHBIC Z;, Zyyr Iy, A4 byHKIMH Z = v

+y
5 MunucTepcTBO HayKH U BbICIero oopasopanusi P®
I'POSHEHCKHNU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMmeHu akaa. M.J1. MuumnoHIuKoBa
JlMcuuIinaa MartemaTuKa

ULDTII pyrma BYMB
BUJIET Ne 8

1. Ilpou3sBoHAs CIOXKHON (PYHKIUU
2. Haiiti mpousBoassie yHkumit:a) y =3/x* — x> +log , x; 6) y=e"(x* - 3);
8) y = cossx c 2 y=(4x"=2)"; 0) x" +sin y-2y> =0,y -2
2x" =3
e) y=3x"+5x—-2cos x, y"—?

. X3 2
3. HaiiTi uHTEpBaIbl MOHOTOHHOCTH U AKCTPEMYMBI QYHKIUU Y = 3 + X" —-3x—-2.

4. Haiitu rpaguieHT QyHKIUU Z = \/% B TOuke M (4;1).

X

_ Y
o Ly st QyHKIMKA Z = X y©.

5. HaiiTi yacTHBIE IIPOU3BOIHBIE Z'y, 2", 7"
5 MununcTepcTBO HAyKH U BbICIIEro oopasoBanus PO
I'POSHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWN YHUBEPCUTET
nMeHH akaa. M.JI. MUIIHOHIITMKOBA
JlvcuuIuinHa MaTteMaTuka
NIDTII I'pynma BYMb
BUJIET Ne 9
1. IIpon3BOIHBIE BBICIIUX MTOPSIIKOB.

. o 2 X
2.Haiitn npousBoaubie QyHKIMA: @) y =3x° — — + g x; 6) y=e’ctgx;
0]

—4
6) y=—2"2 2 y=n(x*+3);0) 2’ +hy -y’ =0, y, —?
X° +2X

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

X

, y!!_?

3
3. Haiitu nHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBbI QYHKIUU Y = X? —-4x-2.

4. Haiitu rpaiueHT QyHKIUHN Z = % B Touke M (16 ; 4).

n

5. HaiiTi yacTHblE IPOU3BOIHBIE Z,, Zy, Z,, 1A GYHKIHMK Z = x) +y".

5 MunucTepcTBO HAYKH U BbICIIEr0 o6pasoBanus PO
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMmend akana. M.J1. MWuMoHIIKKOBa
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JlvcuuIuiiHa MaTteMaTuka

ULIDTII pyma BYMB
BUWJIET Ne 10
1. Makcumym u MuHUMYM  (yHKIIMU. HeoOXoammoe yciaoBre SIKCTpeMyMa.

" . 3 x
2.Haiitn nponssonubie GyHKIMiA:a) y =2x" — — +arctg x; 0) y = (e + x)cos X;
X

In x
2x* -3’
e) y=7x"—Ih x+3cos x, y"—?

6) y= 2) y=ctg3x;0) 2x° +y‘-e’ =0,y -2
3. HaiiTu mHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBI YHKLIUHU Y = x>+ x°—5x +1.

4. Haiitu rpaaueHT QyHKIUU Z = Jx + \/V B Touke M (9; 4).

n 4

5. HaiiTi yacTHbIC IPOU3BOHBIE Z,, Z, Z,, M byHKIIMU Z =

X+y
_ MununcTepcTBO HAyKH U BbICIIEro oopasoBanus PO
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.J1. MAIIHOHIITMKOBA
JlucuuIIMHa MaremaTuka

NIDTII I'pynma BYMb
BWJIET Ne 11
1. JocraTounsie ycrnoBusi Bo3pactanus (yObiBaHUs) QYHKIIUU.

. . 3
2.Haiit nponsBoauble PyHKUMIA: @) y = — —3cos x — 4x°; 0) y = (x4 + 3x)tg X;
X

6) y=— 2 2 y=e""0) 2x" —y® —cos y=0, y, - ?
X° —5x

e) y=8x"+5x+2sinh x, y"—?

3
o _2X 2
3. HaiiTi uHTEpBaIbl MOHOTOHHOCTH U DKCTPEMYMBI DYHKIIUU Y = —3 -X"=-2.

4. Haiitu rpanuent Gynkuun z = \/xy B Touke M (1; 9).

" n

5. Haittu yacTHbIE TPOU3BOAHBIE Z;(, A ZXy Uit yHKIMU Z = ﬁ

MuHHCTEPCTBO HAYKH U BbICcHIero oopasoBanus PO
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHN YHUBEPCUTET
nMmend akaa. M.J1. MuwummoHIyKoBa
JlvcuurumHa MaTteMaTuka
NIDTII I'pynma BYMb
BUJIET Ne 12

1. HaxoeHue HHTepBaloB BBIITYKIOCTH U BOTHYTOCTH, TOUKH Ieperuoa.
2. Haiitu npoussoamsie bynkimita) y =Vx® —5% + x°; 6) y = (x* = 2)sin x;
6) y= 4)3(+3; 2) y=(x"=2x)%"; 0) x* —e* -2y’ =0, y, -?

e) y=4x" -10x—cos x, y" —?
x° 2
3. HaiitTu uHTEpBaJIbl MOHOTOHHOCTH U 3KCTPEMYMBbI QYHKIIUU Y = EY + X" =2.

4. Haiitu rpaguent pynxuuu z = (x? + 1)(y? + 2) B Touke M(—1; 2).
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y
Ut QyHKIMH Z = m
5 MuHuCTEPCTBO HAYKH U BbICIEro odpa3oBanusi P®
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIMM HEOTAHOU TEXHUYECKHNM YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIIMKOBa
Jlucuunianaa MareMaTuka

ULDTII pyrma BYMB
BUJIET Ne 13

1. O6mas cxema uccnenoBanus GyHKIUU U IOCTPOEHHS TpaduKa.

(V) ! " 14
5. HaiiTu yacTHbIE IPOU3BOAHBIE Z,, 2,2,

2.HaiiTi npou3BOHbIC QYHKIMN: @) Y = 4-/x =3 +5In X 0) y=(x+3)tg x;
8) y=§'n—x; 2) y = arctg X7 0) 2xy2—cos y=0,y,-?
X"+ 2X

e) y=x>+3x"—sin x, y'—?

3 2
3. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMbI (QYHKIIUU Y = X? - % -2Xx+4.

4. Haiiti rpaguent QyHKIMU Z = 3 (x — y)2 B Touke M (5; — 4).

n 4

. ' y
5. Haiitn 4acTHBIC IPOUBOAHBIC Zy, Z,,, Z, JUIi byHKINU Z = m

MuHHCTEpPCTBO HAYKH U BbICHIero oopasoBanus PO
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET
nMmend akaa. M.Jl. MWummoHIyKoBa

JlvcuurumHa MaTteMmaTuka

NIDTII I'pynma BYMb
BUWJIET Ne 14
1. @yHKIMS HECKOJIBKUX MEpEMEHHBIX, 00s1acTh onpeaeneHus. [Ipeaen pynkuun asyx
nepeMeHHbIX HenpepbIBHOCTh (PYHKIIMH B TOUKE M B 00JIaCTH.

2. Haitti npomsBouble yrkimita) y =3/x* —5% + log ,X; 0)y= eX(X2 - 2);

)y =50 A y=0C =2 ) xsin y -2y’ =0,y -7
X

e) y=2x*-3x—cos x, y"'—?

3
. 2
3. HaiiTi uHTEpBaIbl MOHOTOHHOCTH U AKCTPEMYMBI QYHKLIUU Y = X? + X" —-3x—-2.

4. Haiitu rpaauieHT QyHKIUU Z = \/% B Touke M (4;1).

5. HaiiTu yacTHbIE TPOU3BOTHBIE Z'y, Z;’w Z;y ans ysKmun Z = X — Y.

MuHHCTEPCTBO HAYKH M BbICcHIero oopasoBanust P@®
I'POSHEHCKHNU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMmend akaa. M.J1. MuwumnoHIKoBa

JIvcuuIuiHa MaTteMaTuka

NIDTII I'pynnma BYMb
BUJIET Ne 15
1. TIponsBoaHast QYHKIUH, €€ TEOMETPHUECKHN U MEXAHUYECKHMI CMBICITBI

33



2.Haiitu npou3BoiHbIe GYHKIUN: a) Y = 3x’ — % +igx; 6) y=e‘tgx;

X

y=———— 2 y=arctg x*.0) 2xIn y - y*=0, y, - ?
+2X

e) y=5x"+x"—e*, y"—?

3
3. Haiitu mHTEpBaIbl MOHOTOHHOCTH U KCTPEMYMBI QYHKIUU Y = X? —4x-2.

Jx

2

4. Haiitu rpaaueHt GyHKIUU Z = — - B Touke M (16 ; 4).
y

14 n

o y X
5. Haiit yacTHBIC POU3BOTHBIC Z)'(, Zygr Ly, JUIA byHKIMM Z = X~ + Y .

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

Pazgen: «MHTErpaibHOE MCUMCICHHEY

1.

2.

© oo

10.

11.

[Tonstue mnepBooOpa3Hoil. HeomnpenenéHuelii HWHTETpaJ W €ro cpoiicTBa. Tabmuia
HeomnpeAeNEHHBIX UHTErpajioB. OCHOBHBIE METO/Ibl HHTETPUPOBAHMUSI.

HenocpencTBeHHOe MHTErpUpPOBaHUE, METOA MOJIBEACHUS 0] 3HAK IuddepeHiana, MeTox
3aMEHBI IEPEMEHHOM. UHTETPUPOBAHUE 10 YACTSM.

KommnekcHble uncna. AnreOpamdeckas ¢opma 3anMcu KOMILIEKCHOrO uucia. Monyns |
aprymenT. TpuroHomerpuueckass M mNokaszaTeibHas (OPMBI 3alMCH KOMIUIEKCHOTO YHCIIA.
[erictBus Hax koMIuieKCHbIMU yucinaMu. @opmyna Myaspa-Jlamnaca.

Mmuorounensl. Teopema be3y. OcHoBHas Teopema anreOpsl. PasmoskeHne MHOTOWIeHa Ha
JIMHENHBIE Y KBAJPaTHbIE MHOKUTEIIH.

Tunsl npocTemux Ipodei U uX UHTErPUPOBAHHUE.

WuTerpupoBanue pallMOHAIbHBIX Jp0o0ei METOIOM Pa3sIoKEHHs Ha pocTeIne I1pooHu.
WHuTerpupoBanne NpoCcTeNIINX UPPALUOHAIBHBIX (QYHKIIHI.

WHTerpupoBanue TpUroHOMETpUYECKHX (YHKINH, YHUBEpCaJIbHAasl MO/ICTAHOBKA.
OnpenenéHuplii uHTErpad u ero cpoiictBa. ®opmyna Helorona-JleliOnumna. 3amena
[IEPEMEHHON B OIpeAeNEHHOM HHTerpaine. @opMylia HMHTETPUPOBAHMS 110 4YaCTAM IS
OIIPEACIIEHHOTIO UHTETPAIA.

[Tpunoxenus oOINpeneNéHHOrO MHTErpaja: BBIYMCICHUE IUIOMIAJeH IUIOCKUX —Quryp,
BBIYHCIICHUE JUIMHBI IYTH KPUBOI, 00bEMOB Tell.

Heco6cTBenHble nHTerpanbl. VHTerpanasl ¢ OECKOHEYHBIMH TNpeAesaMd HHTErPUPOBAaHMUS.
WHuTerpansl OT HEOTpaHUYEHHBIX (PYHKIIUA.

Paspen: «/Indpepennuaibubie ypaBHEeHU

1.
2.

ok w

Huddepennnanbupie ypaBHeHHS: onpeeieHue, nopsaok Y, pemenue Y.
JudpdepennnansHoe ypaBHeHHE 1-ro nmopsaka: onpeseseHue; o0Iiee 1 4aCTHOE PeIeHHUs.
Teopema cymecTBOBaHUS U €IMHCTBEHHOCTH pemenus At Y 1-ro nopsinaka.
JIY ¢ pa3nensomuMucs NEPEMEHHBIMU: ONIPEEICHUE U MOPSAJOK PEIICHHUS.
Opnopoansie 1Y 1-ro nopsiika: onpeneieHue U NOopsAA0K PELICHHUs.
JIuneninpie /1Y 1-ro nopsiaka: onpeaeseHue U MopsiioK peIeHus.
Juddepennunanbable ypaBHEHHS 2-T0 TOPsAKA: ONpeieTIeHne, BUJI O0ILEro peleHus;
TeopeMa CyIIECTBOBAHUS U €JUHCTBEHHOCTH PEIICHHUS.
[Ipocreiimme ypaBHEHUs, OMyCKAIOIIME TOHM)KEHUE TIOPSAKA:

y'=f(x), y'=fxy) y'=f(y.y)
JIuneitnwie 1Y 2-ro nopsaka: HEOJHOPOJHBIE U OJJHOPOIHbIE YpaBHEHUS. Teopema
CYLIECTBOBAHMSI U €JUHCTBEHHOCTH PEIICHHUS
JIuneiinpie ogHopoaHsle /1Y 2-ro nopsaka: TeopemMa 0 CTpPYKTYpe €ro PeleHHs
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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 YpaBHEHHE U CTPYKTYpa OOILEro permeHus

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

13. MeTon Bapuaiuu Mpou3BOJIBHBIX TOCTOSIHHBIX (MeTo JIarpanxa)

14. Cucremsl muddepeHuanbHbIX ypaBHEHHA. MeTO T HCKIIFOUEHHS PEILICHHS CUCTEMBI
YpaBHEHU.

KOMILIEKT 3AJAHUH JIJISI KOHTPOJBbHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

INIEPBASA ATTECTALUA
Bapuanrt 1
1. Haiitu I/IHTeraJILI'

@j&*- +—-mJ__ %m @j&“%x;gﬁex+newX;
COS X

nf——
26 + 2% + X°

xdx
O =
; e)jcos 3xcos 9xdx .

Bapuanr 2
1. HaliTu unterpansl:

2 dx _
a) (10 AP Wd +6) [Vax—1dx ; B) [~ ;) [(4-3x)e 7 dx ;
'[k +\/16_7X2 X4 X +costx _[ J.1+X
1) M; e)J'cos5xsin xdx .
I —6x+1

Bapuanr 3
1. HaiiTu uHTErpasb:

6 9 5 dx .
a) -= ~Ux® |dx;0) dX ;B) [ x cos( 2x +1)dx ;r) ;
J‘[sinzx-kw/xz_4 X+e ]X '[ j J.arctgzx(l+x2)
(3x — 2)dx .
—_; cos ~ xdx .
ﬂ)'[xz +4x+1 e)'[

Bapuanr 4
1. Halitn uHTErpasnsl:

a)f[lssinx_ : +i+13-4x—6]dx6)f LX 'B)Ilnxdx.
x“+9 W ’ 4—5x’ X

r)j(xz - 4x) In xdx ;n)j%

; e)J.sin3

Bapuanr 5
1. Haiitn uHTerpasnsl:

a) [(2-5* - 3cos it +3) dx 6)J'sm (3-5x)d ;B)IXG “dx ; r)J'arctg 3xdx ;

4
x  &/x®

; e)Ithxdx.

)J. (x +1)dx
H _—
24+ 2%+ Xx°

Bapuanr 6

35



1. HaliTu uHTErpasnsl:

a)J‘( _ +__\/_+3jdx,6)_[ Pk ;e [ (X +1)° v ;
16 + x>  sin?x

X

r)IIn(1+x Yax ; H)J‘M; e)fsin ® xcos xdx .
X" +4x+ 9

Bapuanr 7
1. HaliTu uHTETpasBI:

15 4 3 3xdx
a) + ——— 427" |dx;6)[e> %dx ;B)[(5 - 6x)sin 4xdx ;r) [ ———;
I[\,z_ cos 2x  &/x J J I( ) J.10+3x2
H)J‘ (2x - 3)dx . e)Jsin *8xcos 8xdx .
x®+2x+11
Bapuanr 8
1. Haiitu I/IHTeraJ'IBIZ
a)I( ~— 3"+ 3% - 7cos x+3]dx
4+ x°
5/ .. 4 2 (4X 1)dX
6)Jcos( 10x — 7)dx ; B)_[\/sm X €os xdx ; r)Ix In xdx ; i I—
X" +6x+3

BTOPAA ATTECTAIIUA

Bapuanr 1
1. Peminth nuddepennmanbHble ypaBHEHU:

a) 23 =) 6) wi= 2y L W) =es m) y-Loaxti ) yroxt oot
X X
m) xy"+2y'=05e) ¥y +1=0,y@)=-1, y(1)=-1;%) y" -6y +10y = x + 4.

Bapmuanr 2

. Permuts muddepennmanbHble ypaBHEHUS:
2

X +3y =1:6)y = - +3L+2; m)y-L
X X X

X, v(1)=0; r)y—i
e

D xM=yse)y =2y’ y(-1)=y(-1)=1; ) y" -3y + 2y = (1-2x)e".

Bapuant 3
1. Pemuts nuddepeHnpanbuble ypaBHEHUS:
2
3
a)y=L22:6) y= 215 4 a; my2y=3x°; 1) y"=3x + cos 5X;
X X X

1
n) xy” + y’=T;e) y"y3+64 =0, y(0)=4, y(0)=2; x) y"—4y' +4y=—e™. 2.
X

Bapmuanr 4
1. Pemmnts nuddepennpanbubie ypaBHEHUS:

, . x+2y
a) y'=7y";6)y'=
2x — y

X 2

, y(1)=0; B) y+ycosx=cosx; 1) xy"—y' =e*-x"; m)
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Y= y(£j=%;y’(l)=1; e) yy"=(y')"; %) 4y"-8y'+5y =x".

CsinZ2x T\ 4 4
Bapuanrt S
1. Peminth nuddepeHnnanbHble ypaBHEHU:
i 12
2)2yy'+3x=0:6)y'= 25+ L -9, y)=4; B y - = -
b X X x3

r) y"=cosx+e ;m)xy"+2y'=0; )y =1-(y)*; Ky +2y =x+2.
Bapuanr 6
1. Pemminth nuddepennmanbubie ypaBHEHUS:

1 1 1 2 n 2 .
a) xy' = 3y*; 6) y=%—3i, y(-1)=4; B) W'y = =T ) s o

1)y =24y%:e) Xy "+ x2y' =~/x; ) y" — 6y +8y=3x" —1.
Bapuanr 7
1. Peuts quddepeHnranbable ypaBHEHHS:

2
3
o)=L my e oy g x =y L
3x+1 X X X

a) y'=

3 x
my'=—,y1)=2,y@1)=0;e) y" = 30y%; k) y" — 4y’ +8y=6e"".

X
BapuanTt 8
1. Pemnte muddepennmansabpie ypaBHEHUS:

3
a)y'=y’tgx, y(r)=3;6) y=2L+ L, B) '~ - = x sin X ;1) y"= sin 5X + COS 2X ;
X X X

1
10 y'tg5x=5y’; 94y y" =" -1, y(0)= V2, y(0)= —=:%) y"+ 2y +5y =5x.
242
Bapuanr 9
1. Pemuts nuddepeHnpanbuble ypaBHEHUS:
L In x

2) yVa 1 x°dy = dx:6) y'= e + L, y(e)=01B)y — L= 20 ir)y" ==+ dx:may” = y'ie)

X X X X
v’y =y 16, y(0)=2v2,y'(0)=V2;x) y"~ 6y +10y = x + 4.
Bapuant 10

1. Pemminth nuddepennmanbHble ypaBHEHUS:
2

+ 3 4
a)y'= yxz ; 6) y'=y—2—7%+2; B)y._x_y:2x3; Dy =x=Ix; )y =(y)’;e)
X

" y' y' . 1 ' . " ' _

y'=|1+In—|;yl)==,y@)=1; x) y"+ 2y +5y=x-2.
X X 2

Bapmuanr 11

1. Pemmuts nuddepennpanbubie ypaBHEHUS:

a) 2y'¥x = )*16))'= x;y; B) y-2=x%, y(1)=0: 1) y" =arctg x;
X

o) xy’+2y' =03e)y" =72y°, y(2)=1, y'(2)=6; 4) y" -6y +10y = x + 4.
Bapmuanr 12
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1. Peminth nuddepennmanbubie ypaBHEHUS:

3 5
a) y'=3y°;6)xy =~/2X> + Y2 + y; B)y’——yz——4; x'y"+x’y' =4;
X

X

0 y"=sin 5x; ¢) ¥y  +36 =0, y(0)=3, y'(0)=2:4) y -4y’ + 4y = X" + 3x.

Bapuanr 13
1. Pemuth muddepennmraibabie ypaBHEHUS:
2
3
a)y(4 +¢)dy = 'dx; 6) y':y_z_%Jr 4; B) J/'+—y= x*; )y =e* - 3x;
X x

m y'xinx=y';e) y'=8y’, y(0)=1, y'(0)=2; %) y"+ 2y +5y = x.
Bapuanr 14
1. Pemuth muddepennmraibapie ypaBHEHUS:

a) 2yy'+3x=0; 0) xy':yln%; B) ¥'+yCOSX=Cc0Sx; ) Yy =X+ C0S4xX;

n 1 n 3 ! n 1
mxy"=y'ie)y' =32y, y(4)=1, y'(4)=4; x) y' -y -2y =6x+1.
Bapmuanr 15
1. Pemnth nuddepeHmanbabie ypaBHEHUS:

a) xy'+3y=0;6)xy'=2x" + y* +y; B) y+ycosx=cosx 1)y’ =xe’; 1)

y"(e’“+1)+ y'=0;e) y"y3+16 =0, y@)=2, y'(1)=2; x) y" -2y -3y =4x.

BTOPASA ATTECTAIUA
Bapunant Nel
HccnenoBare yucioBbie psabl HA CXOAUMOCTD

© 2 n

Z (n +5n+ 8}

~\ 3n*-2

UccnenoBare Ha yCIIOBHYIO, a0COIOTHYIO CXOAUMOCTh
(-1)’

a nz_;)\/2n+l

3. Haiitu oOmacth CXOAUMOCTH CTCTICHHOI'O pAda

Bapuant Ne2
.I/ICCJIGZIOBaTB YHUCJIOBBIC pﬂ)lI)I Ha CXOOIUMOCTHb
) Y 6y "t 8 ¥ [arctg -
no15N+2 a—15"(n+1) noi\ ")
I/ICCJ'IC,I[OBaTB Ha yCJ'IOBHyIO, a6COJ'IIOTHy'IO CXOOUMOCTb
0 (_ 1)n+1

2

B) o Inn
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Kpurtepun oneHKH NUCbMEHHOH KOHTPOJIBbHOM PadoThI (68 pamkax pyoesxcHol ammecmayuu,)

Peznamenmom BPC kagheopvl «Bovicwias u npukiaoHas mMamemamuxay npeoycmompeHo 25
bannos 3a 6vinoHeHue pyoedtcHOU KOHmponvHOU pabomel. Kaowcdoe 3adanue, 6xooswee 8
KOHMPOIbHYIO, OYEHUBAEMCs Npenooasamenem ONpedeieHHbIM Koauuecmsom 0annos. Mmoeogulil
Oan 30 KOHMPOABLHYIO PAOOMY NOLYUAEMCA CYMMUPOBAHUEM DALI08 3d 8Ce 3A0AHUSL.

Kpurepuii oeHKH 0JHOT0 32 JaHUS:

— oOyuvarouiicss mNpaBUIBHO peIIWI 3ajady; MpU O3TOM JIOTUYHO, IOCJIEN0BAaTeIbHO H
apryMEHTHPOBAHHO U3JI0XKMII PEIIEHUE 3aa4l — MaKCUMaJIbHOE KOJIMYECTBO 0aJlIoB;

— oOyyJaromuiics B OCHOBHOM MpPaBUJIBHO PEHIMJI 33/ayy, JOMYCTUB MPU 3TOM HE3HAYUTENIbHbIE
HETOYHOCTHU U morpemrHocTy — 80% OT MaKCUMAJIbHOTO KOJIMYecTBa OaJIOB;

— oO0yuaromnuiicst He MOJIHOCTBIO PEUIn 3a1ady, Ho He MeHee 50%, MTOMyCTUB Ipu 3TOM He Ooee
OJTHOM Trpy0Ooi#t omuOKu — 60% OT MaKCHMAIIbLHOTO KOJIMYEeCTBa OAJLIOB;

— 00y4aroImuiics MPUBEN HETOIHOE PellieHne 3a1auu (CTeneHb moaHOTH — oT 30% 10 50%), nomycTus
MIPU ITOM 3HAYMUTENbHbIE HeTo4ueThl — 40% OT MaKCHMaJIBHOTO KOJIMYECTBA OAJIOB;
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— oOyuaromuiics mpusen He 6osnee 30% pelieHus 3agauu, JOMYCTHB MPU STOM TpyOble OMIMOKH U
HemoueThl — 20% 0T MaKCHMAaJIbHOT'O KOJIMUECTBA OaJlIoB;
— o0yyaronuiicss He MPUCTYIIII K pelIeHuto 3aaa4u — () 6aios.

9K3AMEHAIIMOHHBIE BWJIETBI
5 MunucTepcTBO HayKH U BbICIero oopasopanusi P®
I'POBHEHCKUU I'OCY JAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa
HNIDTII I'pynia BYMb
1. Heonipenenennplii uaTerpain. CBolicTBa MHTETpasioB. Tabimia HEONIpeACIEHHBIX HHTETPAJIOB.

2. HaiiTu HeolpeeneHHble UHTETPAJIBL:
3%y, . . X+5
b @ 537 )ac 2) j xe dx; 3) jcos ® xsin xdx; ) [ ——dx.
X"+ Xx-2
w2
3. BbruucauTs onpeeneHHbli HHTErpa: I x sin 3 xdx

0
4. Pemuth muddepeHnpaabHble ypaBHEHUS:

' +3 1] 6 . " ]
1)y=yx2 : 2)y+;y=x3, 3) y"—=6y'+9y =0.

_ MunucTepcTBO HAyKH U BbICIIEro oopasoBanusi PD
['POZHEHCKHUU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMeHu akaa. M.JI. MAITHOHIITUKOBA
JlucuuIIMHa MaremaTuka
NIDTII I'pynnma BYMb
1. Tunsl mpocTeHIINX pallMOHAIBHBIX Apo0ei U UX UHTETPUPOBAHHUE.

2. HaiiTu HeonpeieIeHHbIE UHTETPAJIBL:

3 2
\/X_)dx; 2) [x e™dx; 3) [cos ® xsin xdx; 4)] o

1) _[(3x2 + 4

7 5—x2l

T

3. BbruuciauTs onpeeneHHblii HHTerpa: J'sin (3x —1)dx .
0
4. Pemuth muddepeHpaabHble ypaBHEHUS:

1) w'=y%  2) y+==95% 3)y =2cos7x.

MuHHCTEPCTBO HAYKH U BbICcHIero oopasoBanus PO
I'POSHEHCKHNU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMmeHd akaa. M.J1. MuwummoHIKoBa
JIMCIuIIMHa MaremaTuka
HNIDTII I'pynma BYMb

1. UnTerpupoBanue TpPUrOHOMETPUYECKUX (DYHKIIUH.
2. HaiiTu HeolpeieIeHHbIE MHTETPAJIBL:

1) j(4‘{/x_3—7)dx; 2) jxsin 2 xdX ; 4)j dx : dx

R 4 .
X° +4x+12 )J49—x2
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2
3. BerauciauTe onpeaeeHHbId HHTErpat: I xe 2dx .

0
4. Pemmts nudpepenuuansupie ypapaenus: 1) 2y'(x + 2) = y?; 2) y'— :—y = 6x*;
3) y'=3x+cC0S X.

5 MuHuCTEPCTBO HAYKH U BbICIEro o0pa3oBanusi P®
I'POBHEHCKUU T'OCYAAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIMKoOBa
Jlucuuniauaa MareMaTHuKa
NIOTII I'pynma BYMb

1. Onpenenennblii nHTErpan u ero cpoiicrea. ®opmyna Herotona-JleitOnuma.
2. Halitu HeonpeaeIeHHbIE HHTErPaJIbl:

1) J' 4§/x_2dx; 2) J'x cos 3xdx  3) ISin de; 4)j

cos > x

dx

54+ 4%+ x>

2z
3. BbruucauTs onpeneneHHblii HHTErpa: I Xxcos —dx .
2
0
4. Pemuth muddepeHnpaabHble ypaBHEHUS:
1) xy'+3y=0;2) y’—Z—y =3x* 3) y"=2x*+cosdx.

_ MununcTepcTBO HAyKH U BbICIIEro oopasoBanusi PD
['POZHEHCKHUU 'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M.JI. MWIIHOHIIIMKOBA
JlMcuuIIMHa MaremaTuka
HNIDTII I'pynnma BYMb

1. IIpunosxeHus ONpeAeIEeHHOr0 HHTErpaa.
2. Haiitu HeonpeieeHHbIE HHTETPAJIbL:

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

3. BoraucnuTh onpeneneHHbId HHTETPat: J' -
b X +4X+5
4. Penmts muddepennuanbabie ypapaenus: 1) xy' =y + 121; 2) y'— Z_y =Xx;

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

_ MuHucTEPCTBO HAYKH U BbICIEro o0pa3oBanusi P®
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHN YHUBEPCUTET
nMmend akaa. M.J1. MuwumnoHIKoBa
JIvcuuIuiHa MaTteMaTuka
NIDTII I'pynna BYMb

1. I/IHTCFpI/IpOBaHI/Ie METOAOM 3aMCHBI HCpCMeHHOﬁ H 110 4aCTAM.

2. Haiitu HeonpeneneHHble MHTErPAJIb:
dx dx

8 .
[ 2) [xeos xS [T
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16
dx
3. BerauciauTe onpeaeeHHbId HHTErpal: I —_.
L x + 4lx

4. Pemmnth muddepenimaibubie ypapuenus: 1) 2yy'+3x=0; 2) y'+ 3y =x";
X

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

_ MuHuncTepCTBO HAYKH U BBICHIET0 00pa3oBanusi P@
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIMKoOBa
Jlucuuniauaa MareMaTHukKa
HNIDTII I'pynia BYMb
1. Muorounensl. Teopema be3y. OcHoBHast Teopema anreOpsl. Pa3nokeHre MHOTOUJICHA C

JNEHUCTBUTENHHBIME KOA((DUIIMEHTAMH HA TMHCHHBIC U KBaIPATUYHBIC MHOKHUTEIIH.

2. HaiiTu Heonpe eI HHbIE HHTErPaJIbl:

\/X_)dx; 2)_[x5|n xdx ; 3).|'Cossxsin xdx ; 4)j
5

dx

2+ x°

1)j(5x8+
712

3. BbruucauTs onpeneneHHblii HHTErpa: I X cos 4 xdx
0
4. Pemmth nuddepeHnuansupie ypapaenus: 1) y'— y? cos? x = 0

2) y’—%y=2x8; 3) »" —5y'+ 6y = 0.

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

nMeHu akaa. M. /1. MWITHOHIITMKOBA
JlMcuunianaa MareMaTuka
NIDTII I'pynma BYMb

1. PaznoxxeHre panoHaIbHOM 1po0u Ha cyMMYy npocTedmx apooeit. MaTerpupoBanue

panMoHaIbHBIX JpoOeit.
2. HaiiTu HeompeieeHHbIE HHTETPAJIbL:

1) f(2x4—235_2)dx; 2) jxe?’xdx; 3) Icos7 xsin xdx; 4)]

dx

x? +8x+18

1
“ —-2X
3. Beuuciauts OIIPECACIICHHBIN UHTCTpAJIL: .[ Xe dx .
0
4. Pemmnth I[I/I(i)(bepeHHI/IaHBHLIC YpaBHCHMU:

1) y/:yzx_l; 2) y’+§:_32_c; 3) y" =5sin6x.

MuHHCTEPCTBO HAYKH U BbIcHIero oopasosanus PO
I'POHEHCKHNU I'OCYJAPCTBEHHbLIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET

nmenu akaa. M.J[. MummoHIuKoBa
JIMCIuIIMHA MaremaTuka
HNIOTII I'pynmna BYMDb

1. HecobcTBeHHBIE MHTETPalIbl, MX OCHOBHBIE CBOMCTBA. [IpHM3HAKU CXOJMMOCTH HECOOCTBEHHBIX
HMHTETPAIOB.
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2. HaiiTu HeolpeieIeHHbIE MHTETPAJIBL:

1) J'(Sxe —%)dx; 2) .[xz In xdx; 3) ICOS " xsin xdx; 4)! dx
X

(x-1)(x-2)
nl2

3. BerauciauTh onpeaeeHHbIA HHTErpal: I X cos —dx .
0

2) xp'—2y =3x%;

4. Pemuth quddepeHimaibabie ypaBueHus: 1) y' = xfj: n
3) y' =7y + 6y = 0.

5 MuHuCTEPCTBO HAYKH U BbICIEro oopa3oBanusi P®
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIMM HEOTAHOU TEXHUYECKHWU YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIKoBa
Jlucuunianaa MareMaTuka
HNIDTII I'pyna BYMb

1. Iuddepenunansubie ypaBHeHUs. OCHOBHBIE TOHSATHSI.

2. HaiiTu HeonpeieeHHbIE HHTETPAJIbL:
dx

3 3 xdx
= _s5x%ydx: 2) [x Inxdx; 3 ; 4 :
1)](2)(4 5x)dx; 2) | ) | = )15+2x+x2

2
3. BeruuciauTh onpeneneHHbld HHTErpalt: J‘ cos ® x sin x dx -

0

4. Pemnts nuddepeHnanbuble ypaBHEHUS:
1) xy'= 2)%; 2) y'+%=2x3; 3) y' =sin5ux.

_ MununcTepcTBO HAyKH U BbICIIEro oopasoBanus PO
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.JI. MIUUITHOHIIIUKOBA
JlMcuunianaa MareMaTuka
NIDTII I'pynna BYMb

1. Heonpenenenuslit uuterpain. CroiicTBa HHTErpaioB. Tabnuia HeonpeaeaEHHbIX HHTETPAJIOB.

2. HaiiTu HeompeieeHHbIE HHTETPAJIBL:

D [(6x’ v 2x%)ax; 2) J'X86de; 3) IM 4)J

cos X + 4

dx

X2+ 2x+22

e3

3. BeIuMCIUTh ONpeeeHHbI HHTerpat: I X In xdx

2
e

4. Pemuth muddepeHpaabHble ypaBHEHUS:
) y=2%  2)y-2Z=x3 3y -7y +6y=0.

x2 ' x
_ MununcTepcTBO HAyKH U BbICIIEro o6pasoBanusi PD
I'PO3HEHCKWU I'OCYAAPCTBEHHbIM HEOTAHOU TEXHUYECKN YHUBEPCUTET
nmenu akaa. M.J[. MummoHIuKoBa

JIMCIuIIMHa MaremaTuka
NIDTII I'pymma BYMb

1. Tumnbl npocTeHIIMX pallMOHANBHBIX IpOOel U UX UHTETPUPOBAHUE.

2. Haiitn HeonpeneneHHbIe HHTErPAJIb:

3 xdx dx
1) [(36" - —)dx; 2) [xe’dx; 3) , 4) :
Jeot s o fretes AT N e
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T

X
3. BbrunucauTs onpeneaeHHb HHTErpa: J XCcos —dx .
0
4. Pemmnth muddepeHnuanbHbple ypaBHEHUS:
2-36 2 "
1) yr == 2) y =2 =7x% 3)y =cos7x+x3;

X X

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

nMmenu akaa. M.J[. MuumnoHIIMKOBa
Jlucuunianaa MareMaTuka
NIDTII I'pyna BYMb

1. MHTErpHpOBaHKE TPUTOHOMETPUUYECKUX (HYHKITHH.
2. HaiiTu HeolpeieaeHHbIE HHTETPAJIbL:

1) f(%+ 2Vx3 — 7x)dx; 2) jxsin( 2x+3)dx;  3) | tgxdx_ 4 dx

cos 2 x I169—x2

T

. X
3. BeraucauTs onpeieeHHbi HHTerpa: I xsin —dx .

0
4y

4. Pemmmts muddepennuanbapie ypasaenus: 1) y'x° = y?; 2) y——=2x°;
x

3) y"'=3x+cC0s X.

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

nMeHu akaa. M. /1. MWITHOHIITMKOBA
JlMcuunianaa MareMaTuka
NIDTII I'pynma BYMb

1. OnpenenenHsblif nHTErpan u ero ceoiicrea. ®opmyna Hetotona-JIeitOHuma.
2. HaiiTu HeompeieeHHbIE HHTETPAJIBL:

1) J'(9x11 +4‘r&/x—2)dX; 2) [(2x+3)cos 3xdx  3) jsm xdx . 4)f o

coszx’ 5+6X+ X°
2

3. BerauciauTs onpeeneHHbIi HHTerpa: J' (2x® —3x + 3)dx .

-1
4. Pemuts nuddepeHpanbHble ypaBHEHUS:
1) xp+3y=0;2) y'—l:xz; 3) y=3x°"+2x .
X
MuHHCTEPCTBO HAYKH M BbIcLIero oopasoBanus PO
'POZHEHCKUU 'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKUW YHUBEPCUTET
nMmend akaa. M.J1. MuwummoHIKoBa
JIvcuuIuiHa MaTteMaTuka
NIDTII I'pynma BYMb
1. ITpunoxeHus orpeeIeHHOr0 HHTerpana.
2. Haiitu HeonpeneneHHble MHTErPAJIb:
dx

a)j[Gx“ +%de;6)f2x -3%.5%dx; 6)[(B3x—2)-cosxdx; 2)f —
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1
dx
3. BerauciauTe onpeaeeHHbId HHTErpal: J'

- ——-
b X  +4X+5

2
4. Pemnts muddepennmansubie ypapaenus: 1) xy' = 3y°; 2) y'——y =x° ;
X

3)2y" +2y'+ 5y =0.
Kpurepuu oueHku (8 pamkax npomexcymouHoi ammecmayuu)

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

Kputepuii onieHKH 0TBeTa HA IK3aMeHe:

— 5 ©0aanoB rmonydaer CTYIEHT, MPOJEMOHCTPUPOBABIININ TOJTHOE BJIAJICHUE 3HAHUSMU B
COOTBETCTBUH C TPeOOBAaHUSAMHU Y4€OHOW MPOrpaMMBbI, T.€. PEIIMBIIUN Bce 3aaHus 03 OMMOOK B
JIOTHYECKUX PACCYKICHUSIX U B 0OOCHOBAHUU PEILICHMSI,

— 4 fajia moydYaeT CTYJISHT, KOTOPBIH MPH IOJHOM BIIQJICHUU 3HAHHUSIMU B COOTBETCTBHH C
TpeOOBAaHUSAMHU YUEOHOH MpPOrpaMMbl JIOMYCTUJI OTIENIbHBIC HECYIICCTBEHHBbIC ONIMOKH JINOO
MIPUBEICHHBIC UM PEIICHUS] HEIOCTATOYHO 0OOCHOBAHBI;

— 3 6asJ1a MoyYaeT CTYACHT NP HEMOJHOM W3JI0KEHUU IMOJYYCHHBIX 3HAHWUMU, JTOTYCTUBIINH TIPH
ATOM OT/ICIbHBIC CYIIICCTBCHHBIE OIITHMOKH;

— 2 0anna TOdy4aeT CTYACHT MNpH OECCUCTEMHOM H3IIOKEHHHM MaTepuania, JOIMyCKAarOIIUui
CYIICCTBCHHBIC OIMUOKH, KOTOPBIE MOTYT MPEMSITCTBOBATh YCBOCHUIO JallbHEHICH y4eOHOM
nHpopMaIuu.
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