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ITACIIOPT
®OHJIA OLIEHOYHBIX CPECTB 10 YYEBHOM JUCLUATIIMHE

MATEMATHUKA

KoHnTtponupyemslie Kon xonTponupyemon
Ne POHPY A poTHpY HanmenoBanue
pa3aeIbl KOMIIETSHIINH (MK e
n/m OLICHOYHOI'0 CPE/ICTBA
(TeMbl) TUCITUTUTHBI YJaCTH)
CobecenoBanue
1. | Jlunetinas anre0Opa OIIK-1 KoHnTtposnbHas pabota
DK3aMeH
DJIEMEHTBI BEKTOPHOM (C00ECenOEAHNC
2. p OIIK-1 KoHTtposnbHas pabota
anreOpbl
DK3aMeH
AHamnTnuyeckas Cobecenoranne
3. OIIK-1 KontponbHas padota
TeOMeTpHUs
DK3aMeH
CobecenoBanue
4. | Teopus npenenon OIIK-1 KonTponbnas pabora
DK3aMeH
HuddepenunansHoe CobecenoBanue
5. | ucuncnenue pyHKIUH OIIK-1 KonTposabnas padora
OJHOM MepeMEHHOM OK3aMeH
npdepennmanibHOe
fcq?l%)HEHI/Ie GyHKIHHA Cobecenoranne
6. i OIIK-1 KonTponbHas pabora
HECKOJIBKUX
DK3aMeH
MIEPEMEHHBIX
MHICrDAILHOE CobecenoBanue
7. P OIIK-1 KonTponbHas pabora
UCYHCTICHHE
DK3aMeH
CobecenoBanue
uddepeHanbHbIE
8. Audpdepenn OIIK-1 KonTposnbnas pabora
ypaBHECHUS
DK3aMeH
CobecenoBanue
9. | Pammr OIIK-1 KontponbHas padota
DK3aMeH
CobecenoBanue
10. | KpaTHble unTerpasst OIIK-1 KonTtponsHas padora
OK3aMeH
OcHOBBI TEOpUH
BeDOSTHOCTEH 1 CobecenoBanue
11. P . OIIK-1 KonTtponsHas padora
MaTeMaTH4eCKON
DK3aMeH
CTaTHCTUKH




INEPEYEHDb OIEHOYHbBIX CPEACTB

IIpencraBienne
HaumenoBanue
Ne Kpartkas xapakrepucTuka OLIEHOYHOI'0
OLICHOYHOI'0
n/n OILIEHOYHOI0 CPeICTBA cpeacTBa
cpeacrna
B oHae
CpencTtBo  KOHTpOJIE  YCBOEHHUSI  y4eOHOTro
MaTepuaga TEMbl, pasjiea MM PasfeloB | Bonpockl
CobecenoBanne
1 JUCLUIUIMHEIL, OPraHW30BAaHHOE KaK y4eOHOE | mo TemMam/pasaenam
3aHSATHE B BUJE COOECEJOBAHUS TpENoAaBaTes | AUCIHUILITHHbI
¢ O0y4JaroIIMMuUCs
CpencTBo NpoBEepKH YMEHUM IPUMEHSTh
Kommnekr
5 KoHTpoIbHas MOJIy4E€HHbIEe 3HAHUS JIJIsl pEIICHUS 3a/1a4 KOHTPOJIBHBIX
pabora OTIPEJICTICHHOTO THIIA 10 TEME UJIN 3alannu 110
. BapuaHTaM
pazneny y4eOHOM TUCIUTUTHHEIL.
o o Komruiekr
CpenctBo  mpoBEpKH  3HAHWMA,  YMEHUH,
3 |5 . 5 5 SK3aMEHAIIMOHHBIX
B HUH, IIpU TEHHBIX UM
K3aMeH JajieHuit, npuodpere OOYHAIOIMCS. B | <1 arop
TEYEHUE CEMECTpA.

NEPBBIA CEMECTP
BOITPOCHI 1JI51 COBECEJIOBAHUSI (TEKYIIIUH KOHTPOJIb)

Pa3nen: «JIuneiinas aaredpa, 3JieMeHTbl BEeKTOPHOI0 AaHAJIN3a, AaHAJUTHYECKAsi reoMeTpUsD)

N

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

[TonsiTue 06 onpenenurene n-ro nopsiika. OCHOBHBIE — CBOMCTBa  ompenenurenei;  ux
IIPUMEHEHHNE K BBIUMCIICHUIO ONIPENEIUTENEH n-T0 MOPSIAKa.

Cucremsl nuHeiHbIX ypaBHeHH. [IpaBuiio Kpamepa. OnHoponHas cucrema.

Matpuupsl. [eiictBus Haa marpuniamu. OOpaTtHas Marpuiia. MaTpUuHBIM CrIOCOO peleHUs
CUCTEM JINHENHBIX YPABHEHUN.

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

JlexapTOBBI IPSMOYTOJIBHBIE CUCTEMBI KOOPAMHAT HA IIJIOCKOCTH U B IIpocTpaHcTBe. [lomsapuas
CUCTEMA KOOPJIMHAT.

Bekropel. JIuneliHble onepanuu HaJl BEKTOpaMH. JIMHEHHO HE3aBUCUMBIE BEKTOpPHI. basuc,
pasznoxenue 1o 6asucy. [lpoeknuu BekTopa Ha ocu koopauHat. Koopaunatel BekTopa. [nuHa
BEKTOPA U HAIIPABJIAIOIINE KOCUHYCHI. Y CIIOBUS KOJUIMHEAPHOCTH BEKTOPOB.

CkanspHOe NPOU3BEJEHUE BEKTOPOB M €r0 CBOWCTBA. YTOJ MEXAY BEKTOPaMHU. Y CIOBHE
MEPIEHIUKYIISIPHOCTH JBYX BEKTOPOB. MEXaHUYECKUN CMBICI CKAJISIPHOTO IIPOU3BEICHHUS.
BekTopHoe u cMenanHoe Tponu3BeeHUs BEKTOPOB. OCHOBHBIE CBOMCTBA M BBIYMCIICHUE YEPE3
onpeaenuteny. KoMianapHocTh TpEX BEKTOPOB. [ eoMeTprueckne NpuiokKeHsl BEKTOPHOTO
Y CMELIAaHHOTO IIPOU3BEACHUMN.

[Tonatue o0 ypaBHEHHHU MOBEPXHOCTH B MPOCTPAHCTBE M YPaBHEHUU JMHUU Ha TUIOCKOCTH.
[Ipsmast Ha mmockocTH. Pa3iauyHble BUABI YpaBHEHUM MPSMOW HA MJIOCKOCTH. YTOJ MEXIY
IIPSAMBIMU. Y CJIOBHS IIEPIICHIUKYIIIPHOCTH U NAPAJUIEIbHOCTH NIPSMBIX. PaccTosiHue OT TOUKH



JI0 TIPSIMOM.

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

11.  YpaBHeHMs NJIOCKOCTH U IPSIMOH B IPOCTPAHCTBE. YTOJI MEXIY NPSAMBIMU. YTOI MEXIY
IIPSIMOM U INIOCKOCTBHIO. TOoYKa nepecedeHus NpssMOU U IJIOCKOCTH.

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

Pa3nea: «Ilpexes u HenmpepbIBHOCTH (PyHKIMI»

1. [Ipenen ¢pynkuuu B Touke. [Ipenen pynkunm Ha 6eckoHeuHOCTH. OTHOCTOPOHHUE TIPEAECHI.
OrpaHn4eHHOCTb (PYHKLIUU, UMEIOLIUNA IIpesel.
2. BeckoneuHo Oonpmias u OECKOHEYHO Majast (PYHKIMH U CBA3b MEXIy HUMH. PaznoxxeHue
GbyHKLIMHU, UMEIOLIEeH IIpeies], Ha IOCTOSHHYIO U OECKOHEUHYIO Mallyo.
o0
3. OcHoBHBIE TeOpeMbl O mpezenax. Packpeitue HeompeneneHHocted | — | u | — | IlepBbri
o0
3aMeyaTeIbHbINA Mpeedl.
4. Yucnosele nocienosareiabHocT. Ilpenen mocnenoBatensHocTH. CyliecTBOBaHME Mpezesa
MOHOTOHHOH OTpaHMYEHHOH mocieaoBaTenbHoCTH. Yncno e. HarypanbHbie morapumsl.
S. CpaBHeHuEe OECKOHEYHO MasbIX. DKBHUBAJCHTHbIE OECKOHEUHO Majible. 3aMeHa O0ECKOHEYHO

MaJIbIX SKBUBAJIECHTHBIMU IIPH BBIYUCIICHUU IIPEJIETIOB.

HenpepbiBHOCTb pyHKIMM B TOuKe. TOUKH pa3pbiBa GYHKLIMHU U UX KJacCU(UKALUS.

7. HenpepbiBHOCTh pyHKIIMM Ha oTpe3ke. CBOHCTBa HEMPEpPHIBHBIX Ha OTpe3Ke (YyHKIIMNA:
OrpaHUYEHHOCTh, CYIIECTBOBAaHUE HaWOOIbILIEr0 U HAUMEHBIIET0 3HaYeHUH, CYIIIeCTBOBaHHE
IIPOMEKYTOYHBIX 3HAYEHUH.

Kpurtepuu oueHku (6 pavkax mexywei ammecmayuu,)

S

Pecnamenmom BPC kageopvr «Bvicuwias u npuxiadnas mamemamuxa» npeodycmompero 10
bannos 3a mexywyio ammecmayuio. Kpumepuu oyenxu pazpabomansi, ucxoos u3 pazoeienus 0auios.
5 bannos 3a oceoenue meopemuyecKux ONPOCco8 OUCYUNIUHBL, 5 OANI06 — 3a GLINOIHEHUE OOMAUHUX
3a0aHUl.

KpuTepun onieHKH 0TBETOB HA TeOPEeTHYECKHE BONPOCHI:

— 5 0a/JI0B BBICTABJSAETCH CTYIEHTY, €CJM OH H3JIOKWJ COJIepKaHue BoIpoca B 0o0beMme,
MPEAYCMOTPEHHOM TIPOTPaMMOM, TPHU ITOM M3JIOXKWI MaTepual TPAMOTHBIM SI3bIKOM, TOYHO
WCIIONB3Yysl MAaTeMAaTHUYECKyI0 TEPMHUHOJIOTHIO U CHMBOJIMKY, B OIpPEACIICHHONW JIOTUYECKOU
MOCJIEI0BATEIBHOCTH;

— 4 0a/u1a BBICTABJSAIOTCH CTYJEHTY, €CJM MpPHU JOCTaTOYHO IMOJTHOM M TPaMOTHOM OCBEILIEHUU
BOIIPOCa OH JIOMYCTHJI HEOOJNbIINE HETOYHOCTH, HE MCKAXKAIOIIME MAaTEMaTHYECKOTO COJEp>KaHUs
OTBETA;

— 3 faJl1a BBICTABJIAIOTCS CTYIEHTY IIPU HEMIOJIHOM PACKPBITHH COJIEp>KaHus BOIIpoca (CoepiKkaHue
BOIIPOCa M3JI0KEHO (pparMeHTapHO, HE BCerja MocieA0BaTeNbHO), HO MMOKa3aHO OO0Ilee MOHUMaHHUe
BOIIPOCA; IOMYIIEHBI OMUOKH MPU UCTIOTH30BAHUNA MaTEeMAaTHUECKOW TEPMUHOJIOTHH;

— 2 0ajjia moJiy4yaeTr CTYAeHT, IPOJEMOHCTPUPOBABIINN OOPBIBOYHBIC 3HAHUS W JIOMYCTHBIIHI
OIMUOKH B ONPECICHUH MOHATUHA U TTPU UCTIOJIb30BAaHUN MAaTeMaTUUECKOW TEPMUHOJIOTHH;

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



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

INEPBASI ATTECTALIUSA
BUJIET Nel
1. Haiitu npoussenenne matpun A*B, ecnm: 4 :( 2 3j B— [5 2} _
-5 -4) 6 -7

3X, +5X, + 7% =1,
2. Pemmth cucremy nMHEHHBIX ypaBHeHHI MeToaoM Kpamepa miu [aycca: X, —3%, —9x, =8

2%, + 2%, —3X%; =1.
Haiitu KoHel BEKTOpa g = {3;—1;2}, €CJIM €TI0 HAYallo B TO4Ke M (];—1; 2).
YIpOCTUTH BBIpaKEHUE: (2& - 36)>< (é + 45)

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

BUJIET Ne2
o 1 3
1. Haiitn mpomsseneHue matpunl A*B, ecim: - (2 -1 0 a-l3 o
-4 3 5)7 '
2 1

2. PemuTh cucTemy JIMHEHHBIX ypaBHEeHUI MeTogoM Kpamepa mnu ["aycca:
2% +5X, +3%; =6,
X, — 3%, —9%; =8,
2% + 4%, —3%;=9.
HaiiTu Hawyaio BekTopa b = {5;,12,— 6}, €CIM €r0 KOHEL B TOUKE 4 (2:17;8)-
. YIIpOCTUTE BBIpAXKCHHE: (55+36)x (25—5)
5. Haiitu mommanas tpeyronsuuka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUJIET Ne3
Haiitu npousBenenue marpun A*B, ecnu:

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

2. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUH MeTogoM Kpamepa mim ["aycca:
{xl + X, + X3 =6,

=

X + %, — X3 =10,
3% + X, + 3%, =12.

w

Haiiti Hauasno Bekropa b = {5;10;— 2}, €CJIU €10 KOHEIl B TOUKE A4 (2;7;8).

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

BUWJIET Ne4
1. Haiitu npousBenenue Matpunl A*B, ecnu:

o2 Jft )

2. Pemmth cucteMy MMHEHHBIX ypaBHEeHHH MeTogoM Kpamepa miu [aycca:
X, +2X, +3X3 =5,
2% — Xy — X3 =1,
X, +3X, +4%; =6,



3. HaiiTu KoHel| BEKTOpa g = {1;—1;3}, ©CJIH €ro Hayaio B Touke M(3;1;2).
. Vopocture BeIpaxeHue: (25 + 35)>< (5 + 26)
5. Haiitu 006éM nupamuast ABCD, ecm:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BUJIET Ne§
1. Haiitu npousBenenue Matpun A*B, ecnu:
1 5 2 2 1 0
A= 2 0 3,B=| 3 -1 -2
-3 11 4 5 -3
2. PemuTh cucTteMy JIMHEWHBIX ypaBHEeHU MeTogoM Kpamepa unu [Maycca:
2% — X, + X3 =4,
3X + 2%, + 2%, =1,
X — 2%, +X3=2.

3. Haiitu KoHel BEKTOpa = {5;—1;— 2}, €CIIH €ro Ha4asuo B Touke M(L;-13).
. YmpocTtuTe BhIpaKeHHE: (Zi - 3])] + (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. Pemmts cucremy nuHEHHBIX ypaBHeHHH MeTogoM Kpamepa minu [aycca:
33X + 4%, —3%; =4,
2% — %, + X3 =2,
X + X, —2X;=0.

Haiitn Hayano Bexropa p = {L 2;_5}, €CJIU €r0 KOHEIl B TOYKE A(2;11;6).

w

. YIpOCTUTE BBIpa)KCHUE: (5+5)><6+(3§—E)x6.
5. Haiitu 006éM mupamuast ABCD, eciu: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).

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

2. Pemmth cuctemy NMHEHHBIX ypaBHEeHHH MeTogoM Kpamepa miu [aycca:
X, + 2%, + %3 =8,
2% — Xy + %3 =3,
2% +3X, — X3 =5.
3. HaiiTi KOHeI BEKTOpa & = {4;1;— 2}, €CIIH ero Hayaio B Touke M (L -1 -2).
. YIIPOCTHTE BBIpaXKCHHE: (25. + B)X (6 - 25)
5. Haiitu miomans tpeyronsuuka ABC, ecimu: A (6; 9; -13), B(9; 10; —11), C(3; 5; —7)



BUJIET Ne8
1. Haiitu npousBenenue matpuil A*B, ecnu:

3 8 6 3 -1 3
A= , B= .
-1 0 1 2 45
2. Pemuth cucreMmy JIMHEHHBIX ypaBHeHHH MeTotoM Kpamepa mmm ["aycca:
2% — 4%, + 3%, =1,
X, — 2%, +4X3 =3,
33X, — X, + 5% =2.
3. Haiiti Hayano BeKTOpa b = {5,3;— 6}, €CJIM €T0 KOHEIL B TOUKE A (2;4;8).

4. VYHOpocTuTe BHIpaKEHUE: (55.—(_:)>< (36 +5.)
5. Haiitu miomans tpeyronbuuka ABC, ecnu: A(4; 3; -2), B(5; 5; —6), C(7; 2; —6)

BUJIET Ne 9
1. Haiitu npousBenenue matpunl A*B, ecnu:
-2 11 2 3
A= 0 2 0|,B=|4 -1|
3 -1 2 0 5

2. PemmuThb cucTeMy IHHEIHBIX ypaBHeHUiT MeTogoM Kpamepa umu ["aycca:
{2x1+ X, +3x3—3
X+ Xy + Xg=
2% — 3y + Xg =
3. HaiiTu KoHel| BEKTOpa 7 = {5;1;2}, €CJIU ero Havajo B Touke M(-1-12).
4. VYOpocTuTe BHIpAKEHUE: 2|( jx k)+ 3 J( i x k)+ 3k( i x J)
5. Haiitu miomans Tpeyrosnbauka ABC, eciu: 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 MMHEHHBIX ypaBHEHHI MeTogoM Kpamepa mim ["aycca:

3%, — 4%, + 3%, =1,

X —3X, +2X%; =0,
2% +6X, + 2%, =3.
Haiitu nayano BEKTOpa b ={2;12;—1}, €CIIM €I0 KOHEIL B TOUKE A (2;4;8).

. YIpocTuTte BhIpaKCHHE: (25+6)>< (5—56)

5. Haiiti 006éM mupamuast ABCD, ecu: 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:

o Jolt )

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

3. Haiiti KoHew BeKTOpa G = {3;~1;2}, €ciu ero Havano B Touke M (L, —1;2).



4., YTpOCTHTH BBIpAKEHHE: (2& — 35)>< (é + 45)
5. Haiitu yron npu Bepmnse A B TpeyronbHuke ABC, ecnu:
A(0; 3; 1), B(1; 5; -6), C(-5; 2; 1).

BUJIET Ne12
1. Haiitu npousBenenue matpuil A*B, ecnu:
1 3
2 -10
A= 43 5,B=3 -2 |.
2 1

2. PemuTh cucTemy JIMHEHHBIX ypaBHEeHUH MeTogoM Kpamepa i ["aycca:
2% +5X, +3%; =6,
X, — 3%, —9%; =8,
2% + 4%, —3%;=9.
HaiiTu Hayasno BekTopa b = {5,12,— 6}, €CIM €T0 KOHEN B TOUKE 4 (2:17;8)-
. YIIpOCTHTE BhIPAKCHHE: (55+36)x (25—5)
5. Haiitu miomans 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 ypaBHEeHUH MeTogoM Kpamepa mmm ["aycca:
X, + %, + X3 =6,
X + %, — X3 =10,
3% + X, + 3%, =12.

3. Halitu Hawano BekTopa b = {5,10,— 2}, €CIIM €r0 KOHEI B TOUKE A (2;7;8).

Ypocture BeIpaKeHue: (5 + 6)2 + (5 - 6)2.

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

-2 3 5 2
A= , B= :
-5 —6 4 7
2. Pemmth cuctemy NMHEHHBIX ypaBHEeHHH MeTogoM Kpamepa miu [Naycca:
{x1+2x2 +3%, =5,

2% — Xy — X5 =1,
X, +3X, +4%; =6,

3. HaiiTi KoHeI BeKTOpa & = {1;—1;3}, €CIIH €ro Ha4yayo B Touke M(3;1;2).
. VipocTute BEIpaKeHHE: (25 + 35)>< (5 + 26)
5. Haiitu 006éM 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 Matpurl A*B, ecnu:
1 5 2 2 1 0
A= 2 0 3|,B=| 3 -1 2
-3 11 4 5 -3

2. Pemmth cucremy nuHEHHBIX ypaBHeHUN MeToaoM Kpamepa miu [aycca:



2% — X, + X3 =4,
3X + 2%, + 2% =1,
X — 2%, + X3 =2.

Haiitu KoHel BeKTOpa g = {5;-1;— 2}, €CJIM €r0 Ha4Yalo B Touke M (1;—1; 3).

4. Vnpocture Boipakenue: (2i —3j ). j+(3i+k)-k

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

BUJIET Nel6
. Haiitu mpoussenenue marpun A*B, ecnu:
2 1
1 11
A=|3 -3|,B= .
2 4 3
5 2

. Pemmts cucremy nuHelHbIX ypaBHeHHH MeTo0M Kpamepa unu [Naycca:

33X + 4%, — 3%, =4,
2% — %, + X3 =2,
X + X, —2%;=0.
Haittn Hayaso BeKTopa b ={1;2;— 6}, €CIIK €T0 KOHEII B TOYKE A (2;11;6)-

4. YOpocTHTE BHIPaKEHHUE: (5 +5)>< b+ (35 —E)x C.

. Haiiti 066éM mupamuaer ABCD, ecau: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).
BUJIET Ne17

. Haiitn nmpousBenenue matpui; A*B, ecnu:

1 -3

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

3 1

. Pemmnts cuctemy nmHelHbIX ypaBHeHUI MeTonoM Kpamepa i ["aycca:

X +2X, + X3 =8,

2% — Xy + X3 =3,

2% +3X, — X3 =5.

. Haiftu xoHel BEeKTOpa g = {4;1;— 2}, €CIIH €ro Havalo B Touke M(L-1-2).

4. VYmpocTture BbIpaKEeHHE: (25 + B)X (5 - 25)

Haiitu miomans Tpeyronsuuka ABC, ecmu: A(6; 9; —13), B(9; 10; -11), C(3; 5; —7)
BUJIET Nel18
. Haittu npoussenenue marpun A*B, ecnu:

3 8 6 3 -1 3
A= B= .
10 1 2 -4 5

. Pemnts cuctemy nmHelHbIX ypaBHeHU MeTogoM Kpamepa nnu ["aycca:

2% — 4%, + 3%, =1,
X, —2X%, +4X; =3,
33X, — X, + 5% = 2.
. Haiiti Ha9ao BeKTopa b = {5,3,— 6}, €CIIM €T0 KOHEII B TOUKE A (2;4;8).

4. YmpocTurte BeIpakeHHeE: (55 - (_:)x (36 + 5.)

. Haiitu motmans tpeyronsuuka ABC, ecu: A(4; 3; -2), B(5; 5; —6), C(7; 2; —6)
BUJIET Ne 19

. Haiitu mpousBenenue matpui A*B, ecnu:



-2 11 2 3
A= 0 2 0|,B=|4 -1|
3 -1 2 0 5
Pemmmts cucremy nuHeiHbIX ypaBHeHU MeToioM Kpamepa unu [Maycca:
2%, + Xy + 3% =3,
X+ X+ X =4,
2% — 3%, + X =1.
HaiiTi KoHel BEKTOpa G = {-5;1;2}, €CIIM €ro Ha4aio B Touke M(-1-1;2).
Vnpocrute Boipaxenue: 2i(jxk )+3j(ixk )+ 3k(ix )
Haiitu mtomazns tpeyronsuuka ABC, ecmu: A(3; 3; 3), B(6; 3; —3), C(5; —3; 0).

BUWJIET Ne20
Haiitu npousBenenune marpunr A*B, ecnu:
5 4 =2 -3
A=|1 -2 0, B=| 4|
3 -5 7 5

Pemnth cucremy nuHeHbIX ypaBHeHH MeTogoM Kpamepa wiu [Maycca:
3X —4X, +3%; =1,
X, —3X, + 2%, =0,
2X, +6X, +2X; =3.
Haiitu Hauaso BeKTopa b = {2;12;—1}, €CIIM €r0 KOHEI B TOUKE A (2;4;8).
YpocTure BeIpaKeHUE: (25 + B)x (5 — 56)
Haiitu 0066éM mupamuasl ABCD, eciu: A(8; 4; -5), B(8; 7; —3), C(8; 6; -3), D(3; 3; 1).

BTOPAS ATTECTALUA

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

npoxoasieit yepe3 Touky C napaniesibHo MpsiMoi AB; 6) ypaBHEHUE NPSIMOM, MPOXOAIIEH uepes
TouKy C NepneHuKyIsIpHO NpsiMoi AB

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

IIpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:

5x? +9y? —30x +18y +9=0.

CocTaBUTh ypaBHEHHE IIJIOCKOCTH, POXOAAIIEN Uepe3 TPU 3aJaHHbIE TOUKU

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

Haiitu npenensi:

D fim 250 iy lim ) g (X8 e X151,
o2 2X2 +5x+2 ow BXY +Ox2 -7 x—0 xor| x—9 im —
BWIET 2

CocTraBUTh ypaBHEHHE MPSAMOM, IPOXOIAIIEH Yepe3 TOUKY NEPECEUECHUS] PSIMBIX:
x+2y+3=0, 2x+ 3y +4=0 u napamiensHoi npsimoir 5x +8y =0.

Haiitn koOpAMHATHI IEHTPa U paguyC OKPY>KHOCTH U IIOCTPOUTH €€:

x%+y? +6y—7=0.

CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJJaHHbIE TOUKU

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

10



Haiiti npentener: a) [im —4x+3; ) lim 2x +4x+3 . B) jim m 2.0 lim sin 4x . )

o3 x2 -9 X0 3x +9x-12 x>7 7 — x=>0 {g2X
. (x+8)"
lim .
x—o\ X+ 7
BUIET 3

1. Jansi Touku 4, B u C. Haiitu: a) obmee ypaBHeHue npsiMoit AB,;

0) ypaBHEHHUE MPSMOH, poxo el uepe3 Touky C napamienbHo npsiMond AB

A(8; -10), B(4; —4), C(0; 7).

2. IlpuBecTy K KAHOHUYECKOMY BUAY YPaBHEHUE KPUBOH U TIOCTPOUTH €€:
16x* —9y? —64x—18y +199 =0.

CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH uepe3 TpU 3aJaHHbIE TOUKU

M, (3-12), M, (4-1-1), M,(2,0:2).
Haiitu npenenst: a) lim X2 —2x-8; 0) lim M
x—>4  X*—16 x—0 3x° +9x —12
B) fim S0 6X 1) jim [ X=1) " ¢) fy VX +1=2,
x—>0 3X x—wo\ X + 3 x—>3
BUWJIET 4
CocTaBuTh ypaBHEHHE NPSIMOH, IPOXOAAIIEH Yepe3 JaHHYIO TOUKY, IEePIeHIUKYIIPHO JTaHHON
MIPSIMOMA: N(— 2;—3), 2x —y+3=0.

Haiitn koopAMHATBI IEHTPa U paguyC OKPY>KHOCTH U IIOCTPOUTH €€:

x®+y?-8x+6y=0.
CocTaBUTh YpaBHCHHEC INIOCKOCTH, HpOXOI[SIH.[CfI 4yepe3 TPU 3aJaHHBIC TOYKHU
M,(-2;0; -1), M, (L -2; 3), M,(4;,-1, 2;)

; 0
)lim 7

Haiitn ipenenst: a) | jm) 3t 3 Dim
X—»00

X—2 2X2 —-x—6

sindx  /x37-3
)II I[) |Im2—-
x—0 tgz =2 X°—4

X2 —3x+2 . A A3 — . im (X+1)X

BUWJIET 5
Haubl Toukn 4, B u C. Haiitu: a) obmee ypaBHeHue mnpsimoil AB; 6) ypaBHEHUE MNpsIMOIi,

IIPOXOAsLIEH uepe3 Touky C mapajuiebHO NpAMoil AB; ¢) ypaBHEHHE NIPAMOM, IPOXOAAIIEN uepes
touky C nepreHaukyssipro npsmoit AB.  A(5; 10), B(3; 9), C(-11; 4).
[IpuBecTr K KAHOHMYECKOMY BUY YPaBHEHUE KPUBOM U MIOCTPOUTH €€:
2_4y-6x+29=0
CocTaBUTh ypaBHEHHE IIJIOCKOCTH, POXOAAIIEHN Uepe3 TPU 3aJaHHbIE TOUKU
M;(-4;2;1), M,(-1 0; =3), M,(2, L, - 2).

2X
2¢+x=10, ) ;- B~ +1 B)"m(2 —1) ;

Haiitu npenensr: a ) | Im

o X—x-—2 e 3X3+ 09X x| 2X 4+ 3
im 10X . \/F 3
r) Im e) lim .
x>0 5in5x " ¢ X6 36
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BUWJIET 6
Hanbl Toukn A, B m 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 KAHOHUYECKOMY BUJy YPABHEHUE KPUBOW U IIOCTPOUTH €€:

16x* —9y? —64x —54y —161=0
COCTaBI/ITb YpaBHCHHE INIOCKOCTH, HpOXOI[SIH.[CfI 4Cpe3 TpU 3aJaHHBIC TOYKHU
M, (5,1 0), M,(0; 4, —3), M, (L; 4; -1).

—3x+2 . AP +AxE—x X+1
Hadimu npesenst: @)limy = )i g 3.0 >Lw[x 7j
sindx . AX+7-3
0l ;) lIm —————
x—0 tg 2X =2 X°—4
BUJIET 7

CocraBuTh 0011Ice ypaBHEHHE MPSMOI, TPOXOIA-1IIei Yyepe3 IBE TOUKU M IPUBECTU €ro K BUILY C
YIJIOBBIM KO3 PHUIIMEHTOM: A(— 2— 3) u B(— 5; 4)

[TpuBecTH K KAHOHMYECKOMY BHJy YPaBHCHHE DJUIHIICA M TIOCTPOUTH €rO:

4x% +9y* +32x-54y +109 =0.

CocTaBuTh YpaBHEHHUE IJIOCKOCTH, MIPOXO/SIICH Yepe3 TPH 33JaHHbIC TOUKH

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

2x
. (3x+2

x*+7x-8 o 5x* +4x° +3 lim ,
)Ilm ; B 0 —
MM e 12y >\ 3x -1

Haiitu npenensl: a)
I!H] X2 —2x+1’

Imsm6x ~ 49— 2.

)x—>0 tgz ) IXL5 x? —25

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

x+2y+3=0, 2x+ 3y + 4 =0 u napauieapHou npsamon 3x—-5y =0.
[puBecTH K KAHOHUYECKOMY BHY YpaBHEHHE MHIEPOOIIBI U IIOCTPOUTH €€: x° — y? —4y =0.

CocraBuUTh ypaBHEHHUE TIJIOCKOCTH, MPOXOIAIIECH Yepe3 TP 3aJaHHbIE TOUKH
M,(-2;0; -1, M, (L —2; 3), M,(4,-1; 2;).

44 7x2 . V3x+1-4
Haiftu npenenst: a) |jm w 6)|imw; lim ,
M srre W g —ox 5 x*—16
3 2x
X—® x—2 e ga) sin 5x
BUJIET 9

Hanbl Touku 4, B u C. Haiitu: a) obiiee ypaBHeHHe NpsAMOil AB; 6) ypaBHEHHE NPSIMOH,
npoxojsiei yepes Touky C napamiensHo NpsMoit AB; 6) ypaBHEHHE MPSIMOM, IPOXOIAILEH yepes
Touky C NMEepHeHINKYIAPHO NpIMOH AB.

A(1; -1), B(3; -2), C(9; 7).
[IpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHUE KPUBOU U IIOCTPOUTH €€:

12



2
4" +36y%+72y—16x—-92=0
CocTaBUThH YpaBHCHHE IILIOCKOCTH, HpOXOI[SIH.[CfI 4yepe3 TPpU 3aJaHHBIC TOYKHU

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

y . 2x2—9x+10 . 8 —9x°+x®
Haiitu npenensl: a A R 5 _—
’ Nim=s—g— OlIm 5o

iim x3 -1 |im(x+7j7_ lim sin 7x
B) ol \/X—_i_?)_z’r)x—mo X ! e) x>0 By

BUJIET 10
CocTaBuTh 00I1Iee ypaBHEHUE MPSMOI1, MPOXOIALICH yepe3 IBe TOUKH, IPUBECTU €ro K BUILY

ypasHeHus B otpeskax: 4(3;—3) u B(-2;4).
[TpuBecTH K KAHOHMYECKOMY By YpaBHEHHE KPUBOH U IOCTPOUTD €€:
5x? +9y? —30x +18y + 9=0.
CocTaBUTh ypaBHEHHE IIJIOCKOCTH, IPOXOAAILEH yepe3 TpU 3alaHHbIE TOYKU
M, (3-12), M, (4,—-L—1), M;(2,0;2).
X —x-30 .8 +4x* -3

Borunciuts npeneist: a) |[|mMm—s——: 6 ;
P ) IXLr_TJ 125 0 IXLT5X4+8x8 —12x
. _ N 3x+4-4
p) lim — olim{1-—| ;e lim———.
x—0 SN 6X X—>00 X x->4  x°—-16
BUMJIET 11

Hanbl Touku A, B u C. Haiitu: a) oOuiee ypaBHeHue npsiMoii AB; 6) ypaBHEHUE NPSMOH,
npoxoasieit yepe3 Touky C napaniesbHo MpsiMoi AB; 6) ypaBHEHUE NPSIMOM, MPOXOIAIIEH uepes
TouKy C NepNeHANKYISIpHO IpsiMoit AB
A(-1; 3), B(2; 5), C(5; 1).
[IpuBecTn K KAHOHUYECKOMY BUJY YPAaBHEHUE KPUBOW U IOCTPOUTH €€:
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 3+ A+ x

lim

I —
Haiitu npenensr: a) x->-2 2x° +5x+2 ;0)  xo BX* +9x> -7 :

. tg5x
lim =—— X /
. [ x-—8 : x-1-1
)0 1X ) lim|=— 1 ; —_—
x>0 X—9 2
BUJIET 12
CocTaBUTH YpaBHCHHC HpHMOﬁ, HpOXO,Z[SIH.ICfI qgepe3 TOUKY MEPCCCUCHUA MTPAMBIX:

x+2y+3=0, 2x+ 3y +4=0 u napamuiensHoi npsimoir 5x +8y =0.
Haiitn koopAMHATBI IEHTPa U pauyC OKPY>KHOCTH U IIOCTPOUTH €€:

x>+ y° +6y-7=0
CocTaBUTh ypaBHEHHE MIJIOCKOCTH, POXOAAIIEHN Uepe3 TpU 3aJaHHbIE TOUKU

M, (4,1-1), M, (0;-2; 1), M,(=3; 1, 0).
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Hai Ca) fee XA+ 8 g A3 iy VL X 2
alTH TIpe/iesibl: a) lim———— lim=—=———=:» -
X—3 X _9 X—>00 3X +9X_12 x—>7 7 X

_sindx . (x+8)"
r) lim colim | ——= | .
x>0 192X o= X+ 7

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

0) ypaBHEHHUE MPAMOH, poxo el yepe3 Touky C napamienbHo npsimond AB
A(8; -10), B(4; —4), C(0; -7).
[IpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:
16x* —9y® —64x—18y +199 =0.
3. CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH Uepe3 TpU 3aJaHHbIE TOUKU

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

2 2
4. Haiitu npezensr: a) liM W; 6) lim 4)5_)‘*‘—5)(_3
x4 X" -16 x—0 3X> +9X —12

. sinbx . (x=1Y . Jx+1-2
B) lim ;)i ce) Im —————

X+3

x—0 X X—>00 X—3 X—23

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

npsiMoii: N(-2-3), 2x—y+3=0.
Haiiti koopiMHATHI IIGHTPA ¥ PAJNYC OKPY>KHOCTHU U IIOCTPOUTH €€:
x>+ y?—8x+6y=0.
CocTaBUTh YpaBHEHHE IIOCKOCTH, MPOXOIAINEH Yepe3 TPpU 3aJaHHbIC TOYKU
M, (=2;0; 1), M, (L, - 2; 3), M;(4;-1; 2)

Haiitu npenensi:

? X2 —3X+2 i 4x° +4X° —x _
a)HPZX-—x 6. QXHDBX44M +3 lim| 22 X+1Y) 1y lim sin 4x .
X—300 X—7 x—0 thX
|myL§iZ:§
,H) X—2 X2 _4
BIJIET 15

Hanbl Toukn 4, B u C. Haiitu: a) obmee ypaBHeHue npsiMoil AB; 6) ypaBHEHHE MNpPsMOIi,
poxoAseil uepes Touky C napajienbHo NpAMoil 4B, ¢) ypaBHEHHE NIPAMOM, IPOXOAAIIEN uepes
Touky C NMEepHeHINKYIAPHO NpIMOH AB.
A(5; 10), B(3; 9), C(-11, 4).

IIpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:

2_4y-6x+29=0
CocTaBUTh ypaBHEHHE IIJIOCKOCTH, POXOAAIIEHN Uepe3 TPU 3aJaHHbIE TOUKU
M,(-4,2;1), M, (-1 0; -3), M,(2; 1, - 2).

2X
2x-+x 10 6] 8x* — 952 +1 B“wn(Zx-—lJ ;
2X+3

Haiitn npenenst: a ) |jm
X—2 X —X— 2 X—»00 3X + 9x X—®
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lim 10x im v15—-x-3

-y lim
x=0 5N 5x’ ©) o6 x2_36 NG —36

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

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).
IIpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:
2_9y? —64x—54y —161=0
CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH Uepe3 TpU 3aJJaHHbIE TOUKU
M, (51 0), M, (0; 4; —3), M, (L 4; —-1).

Haiitu npenensr: a)lI
‘2 2 Z_x-—6 i 3x +9x? +3 X0

sin 4x . AIX+7-3

ylim ;my M
rx—>0 tg X > x>2 x> —4

—3x+2. : 6) 4x5+4x3—x )"m(x"'lJ’
lim X—=17

BUWJIET 17
CocTaBuTh 0611_[66 YpaBHCHHC HpHMOﬁ, npoxozm-meﬁ qgepe3 ABC TOUKU U IIPUBECTU €TI0 K BUAY C

YIJIOBBIM KO3 PHUIIMEHTOM: A(— 2— 3) u B(— 5; 4)

[TpuBecTH K KAHOHMYECKOMY BH]Ty YPaBHEHHE DJUIMIICA M TOCTPOUTH €rO:
4x° +9y® +32x-54y+109 =0.

CocTaBUTh YpaBHEHHE MIIOCKOCTH, MPOXOIAINEH Yyepe3 TPU 3aaHHbIC TOYKH

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

Haiitn nipezenst: a) [im :
X—1 X 2x + 1

)ImSin6X - [9_x_2
x>0 tg2X "7 s x2-25

3x+2j2x_

x> +7x—-8 . 5x*+4x%+3 lim
ey Olimo o B 3x—1

xlﬁrp 3x* +8x% —12x X0

BUWJIET 18
CocTaBUTh ypaBHEHHE MPSIMON, IPOXOAIIECH Yepe3 TOUKY IepecedeHUsl MPSMBIX:

x+2y+3=0, 2x +3y + 4=0 u napauiensHoi npsimoii 3x—5y =0.
[TpuBeCTH K KAHOHNYECKOMY BHIY YpaBHEHHE TUIEPOOIIBI U MOCTPOUTH eé: x° —y° —4y =0,

CocTaBuTh ypaBHEHUE MIIOCKOCTH, MPOXOASAIIEH Yepe3 TP 3aJaHHBIE TOUKH
M,(-2;0; -1, M, (L —-2; 3), M,(4,-1, 2;).

4 2 . V3x+1-4
HaHTHHpeHeHBI a)l mX +2x—-3. 6)Iim5x +7X +5 II

X2 +5x+6 18X —ox s X x2-16
x—-3 X—>00 X

3 2x O
I|m [1+ j ||m 10x
)X—>°° x—2 Y x—0 SN 5X
BWJIET 19

Hansl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHE NPsAMOii AB; 0) ypaBHEHUE MPSMOIA,
npoxosineit yepes Touky C mapasuiensHo npsmoi AB. .A(L; -1), B(3; -2), C(9; —7).
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2. IlpuBecTu K KAHOHMYECKOMY By YpaBHEHHE KPUBOM U MOCTPOUTH €€:

2
4x" +36y% +72y—16x—-92=0
3. CocTaBUTh ypaBHEHHUE IIOCKOCTH, TIPOXOIAIICH Yepe3 TPH 3aJaHHbIC TOUKU

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

2 _ .8 —9x® +x?
4. HaiiTi npenensl: a)|im2X 9X+1O; 0)] ==L

X2 X3 -8 X—>c0 3X4 +9Xx
X
iim x3 -1 lim X+ 7Y lim SIN7X sin7x
D fxa3—2 "ol x ) 795 By
BUJIET 20

1. CocraBute oOmiee ypaBHEHHE NIPSMOIA, IPOXOAIIEH Yepe3 ABE TOUKH, IIPUBECTH €0 K BULY
ypasHenus B otpeskax: 4(3;-3) u B(-2;4).
2. IlpuBecTd K KAHOHHYECKOMY BHJy YPABHEHHE KPHBOM M IOCTPOMTH €€:
5x? +9y? —30x +18y +9=0.
3. CocraBHUTh ypaBHEHHME IJIOCKOCTH, IPOXOJIAIIEH YEPE3 TP 3aJaHHbIE TOUKU
M1(3'—1;2) M, (4;—1;,—-1), M;(2;0;2) -

4. BplYHCIUTDH MPEIEbL: a) li m -x-30; 6)| 8x° +4x° -3 :
M= 175 MG, 8 —12x

iim _L1X im| 1 7\ im 3x+4-4
B)H05|n6x 1) X e) x—>4 x2—16 '

KpuTtepuu onieHKM NMCbLMEHHOH KOHTPOJILHOI padoThI (6 pamkax pybedcroi ammecmayuu)

Peznamenmom BPC ragedpwr «Bvicwias u npuxiaouas mamemamuxa» npeoycmompero 25
bannos 3a evinoaHeHue pyOEeN’CHOU KOHmMpOabHOU pabomul. Kaswcooe 3adanue, 6xoosujee 6
KOHMPOIbHYI0, OYEHUBAEMC Npenooagamenem OnpedeieHHbIM Koauuecmeom 0annos. Mmoeosviil
Oan 3a KOHMPOABLHYIO PAOOMY NOAYUAEMCA CYMMUPOBAHUEM OANLI08 3d 8Ce 3A0AHUS.

Kpurepuii oieHKH 0HOT0 3aJaHUS:

— oOydaromuiics TPaBWJIBHO pENIMJI 3aJady; IPH O3TOM JIOTHYHO, TIOCIEOBATEIbHO U
apryMEHTHPOBAaHHO M3JIOKHII PEIICHHUE 3a/1a491 — MAaKCUMAIIbHOE KOJIMYECTBO OAIlIOB;

— oOyuarommiicsi B OCHOBHOM TIPAaBWJIBHO PEIIMJ 3ajady, JOMYCTHUB NPH ITOM HE3HAUYMTEIIbHBIC
HETOYHOCTHU U morpenrHocTd — 80% OT MaKCUMAaJIbHOTO KOJIMYecTBa OaIOB;

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

— oOyyaroImuics IpuBe HEMOJIHOE pelleHHe 3a1auu (cTeneHb NoaHoTh — oT 30% 10 50%), nonycTus
MIPH ATOM 3HAYUTENbHBIE Heo4ueThl — 40% OT MaKCHMaJIBHOTO KOJIMYECTBA OAJUIOB;

— oOyuaromuiicst mpusen He 6osee 30% pemieHus 3aJauu, JOMYCTUB MPU STOM IpyOble OIIMOKU U
Hengo4deThl — 20% OT MaKCUMAaJIbHOT'O KOJIMYECTBA OaJlJIOB;

— oOy4JaronIuiicss He MPUCTYIUI K pelIeHHIo 3a1auu — 0 6ayuios.
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IK3AMEHAIIMOHHBIE BWIETBI

MuHHCTEPCTBO HAYKH U BbICIIEro oopazoBanusi P@
I'POBHEHCKUU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKWU YHUBEPCUTET

nMmeHu akaa. M.J[. MuimoHIIMKOBa
JlucuunianHaa MareMaTHukKa

HNHCTUTYT SHEpreTUKu I'pymma HTTC-24
1. BekTopsl. JIuneiinbie onepaunu HajJ BekTopamu. CKaasipHOE MPOU3BEAECHNE BEKTOPOB.
2. Mansl Touku A(2,-7,-1),B(-1,1,3),C(-2,3,1). Ilpumensis BekTopHyro anreopy Haiitu yron ABC.

3. ano ypaBHenue npsimoii 2X+3Y +4 =0. CocraBuTh ypaBHEHHE NPSIMO#, MPOXOAAIICH yepe3

touky M (2;1), mapamienbHO JaHHOM MPSIMOIA.

3
) x° =125 . arctg2x
4 .Haiitu npenensr lim 3 > ©lim _g .
x5 x° —2x° —15x x>0 sin3x

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

nMmenu akaa. M.J1. MWummoHIyKoBa
JlvcuuIuiiHa MaTteMmaTuka
NHCTUTYT SHEPreTUKU I'pynma HTTC-24

1.BekTopHOE IIPOU3BEICHHE BEKTOPOB.
2. B tpeyroasuuke ¢ Bepumnamu: A(7;3;4), B(L0;6), C(4;5—2) naiitu yron ACB

3. Mausl Toukn Ha tiockoctu: A(=3; 2), B(—1 5). CocraButh 00Ilice ypaBHEHHE TPSIMOIA,
HPOXOJIAIIEH Yepe3 9TH TOUKHU, IPUBECTH €T0 K BUIY C YIIIOBBIM KO(P(DUIIMEHTOM.

V2-x-x+6 8x’+4x3-3

4 Haiitn npesensr :  lim > lim 2 5 )
>2 X°—-X-6 x—o 5x % +8x° —12x

5 MuHucTEPCTBO HAYKH U BbICIEro o0pa3oBanusi P®
I'POSHEHCKUU I'OCYIAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMmeHu akaa. M.J[. MumnoHIuKoBa
JlvcuuruimHa MaTteMaTuka

NHCTUTYT SHEPreTUKU I'pyrmma HTTC-24

1. CMmemanHOe pou3BeieHNE BEKTOpoB. KoMIuIaHapHOCTh TPeX BEKTOPOB.
2. Haittu miomans Tpeyroiabauka ¢ Bepumnamu B(—2;3;5), K(4;,-12), D(3;-471).
3. Haiitu paccrostaue ot Touku M (5;4;—1) 10 MIOCKOCTH, MPOXOASIIEH Yepe3 TOUKH

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

. i x® — 64 . sin10x—sin 2x
4 Haiitu npenenst: lim i - .
x>4 3x2 —11x—4 x>0 arcsin3x

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

nMmend akaa. M.J1. MuwumnoHIKoBa
JIvcuuIuHa MaTteMaTuka
NHCTUTYT SHEPreTUKU I'pynna HTTC-24

1.IIpsimas Ha mmockocTu. PaznuuHble BUbI YpaBHEHUN TPSIMOH.

< A <~ —> —>
2.Jlanbl Touku B mpoctpanctee A(—3;4;5), B(0;4;-2), C(2,-17) . Haiitru AA- AN, ABx AC.
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3.Jlansl Toukyn Ha miockoctr: A(=3; 2), B(=1 5). CocraBuTh ypaBHEHHE IPAMOM, IPOXOIAILEH
Yyepe3 3TU TOUKH, IPUBECTH €r0 K BUAY C YIIIOBBIM KO3 PHLIEHTOM.

) 2 .
4 Haiitu npenensr: lim w; lim 2Xsin X
x>-1 X +X x>0 1—C0SX
5 MuHuCTEPCTBO HAYKH U BbICIEro odpasoBanusi P®
I'PO3HEHCKWU I'OCY AAPCTBEHHBIM HEOTAHOU TEXHUNYECKN YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIIMKOBa
Jlucuunianaa MareMaTHukKa

NHCTUTYT SHEPreTUKHU I'pyrma HTTC-24

1.Yron mexay npsiMbIMH. PaccTosiHre OT TOYKH J0 NPSAMO.
2. Haiitu rtomans peyroiasauka ¢ Bepumnamu A(—3;2;5), B(5;-12), C(0;2;-4).

3. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, KOTOPask MPOXOAUT yepe3 Touky M, (—2;1,—1) u umeer

HOPMAaJIbHBIN BEKTOP n= {1;—2;3}.

_4X* -Tx-2 N -
4 .Haiitu npenenst: lim 5  lim 1+2x=3 .

o252 —11x+2 =4 [x—2

MuHHCTEpPCTBO HAYKH U BbICHIero oopasoBanus PO
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHWU YHUBEPCUTET
nMmend akaa. M.J1. MWumMoHIMKoBa
JlvcuuIuiiHa MaTteMmaTuka

NHCTUTYT SHEPreTUKHU I'pynna HTTC-24
1. Touka nepecedyeHus ABYX NPSMBIX. Y CIOBHS NAPAIIIEIBHOCTH U IIEPIIEHAUKYISIPHOCTH MPSMBIX.

2. JlaHbI BEKTOPHI & = {3;—1;2}, b= {1;2;—1}. Berauciutes (2a—Db)x(2a+b).
3. CocraBuTh 00ILEE ypaBHEHHUE TPAMOIA, poxosmieii yepes ase Touku A(4;-5), B(3,-2).

_gi . AJAX+1-3
4 Haiitu mpenenst:  lim M; im ————.
0 X(1-cos2x)’ x—>2 x3_8

5 MununcTepcTBO HAyKH U BbICIIEro oopasoanusi P®
['POZHEHCKHUU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M.J1. MUITHOHIITMKOBA
Jlucuunianaa MareMaTuka
NHCTUTYT SHEPreTUKU I'pynmna HTTC-24

1.KpuBbIe BTOPOTo MOpPsIIKa M MX KAHOHHYECKHUE YPABHEHHUS: OKPY)KHOCTb, DIUIHUIIC.
2. B tpeyroabuuke ¢ Bepummaamu A (1,3;6), A,(2;2;1), A;(—L0;1), waiitu yron A A, 4, .
3. danst Touku M,(3;-12) u M, (4;-2;—-1). CocTtaBuTh ypaBHEHHE TUIOCKOCTH, MPOXOISIIEH depes

TOo4Ky M, nepneHaukyaspHo Bektopy M;M, 1 nocTpouts 3Ty MI0CKOCTS.

x* —x tgx —sin x
4 Haiitu ipeaenst: lim - : lim )
1 x% 4 x—2 " x>0 X(1-cos 2x)

MuHHCTEPCTBO HAYKH U BbIcHIero oopasoBanus PO
I'POSHEHCKHNU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKW YHUBEPCUTET

nMmenu akaa. M. /1. MuwumnoHIyKoBa
JlvcuuIuinHa MaTteMaTuka
WMHCTUTYT SHEPrETHUKU I'pymna HTTC-24
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1. KpuBble BTOpOTO MOpsAIKa U UX KAHOHUYECKHE ypaBHEHMS: runepooa, mapadona
2. Haiitn 00bém nupamusl ¢ Bepmunamu A (1,3;6), A,(2;2;1), A,(-1,01), A,(-4;6;-3).
3. Hanucatb ypaBHEHHUE IUIOCKOCTH, poxo e yepes Touku M, (L-12), M,(2;1,2) u M, (31;4) .
2
4 Haiitu npenenst: lim 2)(3—_8 ¢ lim w .
2 X7 =3X+2 x—>»03x7 +9x-12
5 MuHuCTEPCTBO HAYKHU U BbICIEro oopa3oBanusi P®
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKNM YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIMKoBa
JlucuuIinaa MartemaTuKa
WNHCTUTYT SHEPreTUKU I'pymna HTTC-24

1. Ilnockocts. Pa3nuunbie BUAbl ypaBHEHUS TJIOCKOCTH.
2. JTansl koopaunatel Touek K(5;6,-2), B(2;—4;5), D(-5;3;—1). Haiitu yron BKD.
3. Jlano o6miee ypaBuenue npsimoit 4X—3y—10=0. 3anucath ero B Bujie ypaBHEHHS PSIMOH B

«OTpE3Kax» U MOCTPOUTH 3TY MPSAMYIO.

X —6X+9 i V2X+7 -5

4 Haiitn npenensr: lim ————;  lm ————.
33x2 —10x+3~ x-9 3—/x

_ MunucTepcTBO HAyKH U BbICIIEro oopasoBanust PO
['POZHEHCKUU 'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M.J1. MWIIHOHIITUKOBA
JlMcuuIIMHa MaremaTuka
NHCTUTYT SHEPreTUKU I'pyrma HTTC-24
1. Yroa MCKAY IIJIOCKOCTAMU. PaccrositHue oT TOUKH J0 IINIOCKOCTH.

2. Jlansl koopaunatel Touek K(5;6,-2), B(2;,—4;5), D(-5;3;—1). Haiit mmomans AKBD.
3. CocTaBUTh ypaBHEHHE MPSIMOU, Tpoxosieii yepe3 Touky A(4;—7) u mapajieapHOM IpsaMoi

PQ, rne P(—4;3), Q(2;-5).

4 x+2x2

4 Haiitu npenensr:  lim X—_l; lim —————.
o1 2% —x2 —1" x041+x—1—x
5 MununcTepcTBO HAyKH U BbICIIEro o6pasoBanusi PD
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akaa. M.JI. MUIUIHOHIIIUKOBA
JIMCIuIIMHA MaremaTuka
NHCTUTYT SHEPreTUKU Ipyrma HTTC-24
1.®ynkmusa. O6nacte e€ onpeneneHus. Criocoos 3ananus. ['paduk Gyakmmm.

2. Jlansl Bektopsl a = {3;-1:2} u b = {1;2;-1}. Beruncuts (2a + b) xb.
3. CocraBuTh ypaBHEHHE IUIOCKOCTH, poxosmeii uepes Touku M, (1,-1,2), M, (2;1;,2), M, (1,1;4).
4 Haittu npenensi : lim x' 81 ©lim l—B
' P o3 x4 2x% —15x2 " x>-54/9+x -2

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

nMmenu akaa. M. /1. MuwumnoHIyKoBa
JlvcuuIuinHa MaTteMaTuka
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HMHCTUTYT SHEPreTHUKU I'pymna HTTC-24

1. Ilpsimas B npocTpancTBe. PasinuHble BUbl ypaBHEHUS IPSIMOM.
2. Nansl koopaunatel Touek A(5,—2;-3), B(—3;—2;6), D(4;-1,5). Haiitu mnomaxs AABD .

3. HanmcaTh ypaBHEHHE IUIOCKOCTH, poxosiieii uepe3 Touky M (—4;3;,—7) mapasuiensHo
mwiockoctd 6X—5y+4z-15=0.

. X' =3xP -4 sin2x_
4 Haiitu npenenst :  lim ——— lim :
x>2 X" -16 x—0 X/5

MuHHCTEpPCTBO HAYKH M BbIcLIero oopasoBanus PO
I'POHEHCKUU I'OCYJAPCTBEHHbLIM HEOTAHOU TEXHUUYECKNUN YHUBEPCUTET

nMmenu akaa. M.J[. MuumnoHIMKoOBa
JlvcuuIuiiHa MaTteMmaTuka
NHCTUTYT SHEPreTUKU I'pynma HTTC-24

1. Vron MCKAY MMPAMBIMU. Bzaumuoe PaCIIOJIOKCHHUEC HpHMOﬁ H IIJIOCKOCTH.

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

3. CocTaBuUTh ypaBHEHHE IIIOCKOCTH, poxoasmeil uepes Touky A(2;1,—1) u umeer nopmanbHbIii

BEKTOP ﬁ = {1;—2;3}.

. . AX=1-2 . sinbx
4 Haiitu npenensr: lim ————; . lim = .
x5 x—5 x—0Sin 2X

5 MununcTepcTBO HAyKH U BbICIIEro oopasoanusi P®
['POZHEHCKHUU 'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHH akaa. M.JI. MUITHOHIITMKOBA
JlMcuunianaa MareMaTruka
NHCTUTYT SHEPreTUKU I'pynmna HTTC-24

1.Ilpenen ¢yHkuuu B TOuke, Ha OECKOHEYHOCTH. beckoHeYHO Majble U OECKOHEYHO OOJIbLINe
BEJINYUHBI.

NN N
2. Jlansl Toukn B ipocTpancTee A(-3;4;5), B(—4;5;2), C(-3;2;-1). Haitru AB-BC, ABx AC.
3. Haiitu paccrosiaue ot Touku M (4;3;0) 10 miiockocTu, Ipoxosiieii yepes TOUKu
M, (L3;0), M, (4,-L2) u M,(3,0,2).

N . 3—+/5+x . . tgx—sinx
4 .Haiitu penenst :  lim ———; Aim ———.
41 [5_x x>0 X(1—C0s 2x)

MuUHHCTEPCTBO HAYKH U BbIcHIero oopasoBanus PO
I'POBHEHCKUU I'OCYIAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMmend akaa. M.J1. MuwumnoHIKoBa
JIvcuuIuiHa MaTteMaTuka
NHCTUTYT SHEPreTUKU I'pynna HTTC-24

1. Teopema o npeaenax. OAHOCTOPOHHHE MPEENbl. 3aMeUaTeIbHbIE MPEIEIbI
2. Jlansl Touku B poctpanctee A(—3;4;5), B(—4:;5;2), C(-3;2;—1). Haiitu yron ABC.
3. CocTaBUTh ypaBHEHHE ILIOCKOCTH, IPOXOIAIIEH Yepe3 TOUKy M, MepneHauKyIsIpHO K BEKTOPY
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M,M, , ecitn nans Toukn: M, (0;-13) u M, (13;5).

4. Haittu nipenensi : lim ﬂ, lim s_ln X .
x>4 [9x11-3 x—>0SIN7X

Kpurtepuu onenkn (8 pamrax npomedxcymouHou ammecmayuu)

Peznamenmom BPC kagedpwl «Bvicwias u npukiaonas Mamemamuray omeem cmyoeHma Ha
9K3aMeHe OyeHusaemcs no 5-0auibHoOu wKae.
Kpurepuii oueHKH 0TBeTA HA IK3aMeHe:

— 5 0aju0B TONy4aeT CTYACHT, NPOJEMOHCTPUPOBABIIMN TIIOJHOE BIJIAJICHUE 3HAHUSMH B
COOTBETCTBHH C TPEOOBAaHUSAMH Yy4eOHOW MPOrpaMMBbl, T.. PEIIMBIIMN Bce 3a1aHus O6e3 ommnOoK B
JIOTHUYECKUX PACCYKACHUSAX U B 00OCHOBAHUY PEILICHMUS;
— 4 faju1a TOJlydaeT CTYACHT, KOTOPBIM IpPH TOJHOM BJIAJICHUU 3HAHUSIMU B COOTBETCTBHH C
Tpe6OBaHI/I}IMI/I y‘IC6HOI71 IIporpaMmabl ,Z[OHyCTI/IJ'I OTOCIIbHBIC Hecyu{eCTBeHHHe OH_II/I6KI/I J'II/I6O
MNPUBCACHHBLIC UM PCHICHUA HEAOCTATOYHO O6OCHOB8.HBI;
— 3 63.]1.]13 nonyqaeT CTy,Z[eHT IIpU HCIIOJIHOM HM3JI0KCHUH HOJ'Iy‘leHHBIX 3HaHI/II71, ,I[OHYCTI/IBIHI/Iﬁ IIpu
3TOM OTACIIbHBIC CYIJ_ICCTBGHHBIG OIHI/I6KI/I;
— 2 0ajia TONydYaeT CTYISHT MpPU OECCHUCTEMHOM W3JIOKCHHHM MaTepualia, JIOITYCKAIOIIUN
CYLIECCTBEHHbIE OILIMOKH, KOTOpbIE MOIYT HpPENSITCTBOBAaTh YCBOEHUIO JajibHEHIIeH yueOHOM
uHpOpMaLnu.
BTOPOU CEMECTP
BOIIPOCHI 1JIs1 COBECEJJOBAHUSI (TEKYIIIUIA KOHTPO.Ib)

Paszpen: «/InpdpepenuuanbHoe ncunciaeHue GyHKUMNA OHOM epeMeHHO»

1. IlpousBoaHas (yHKIMM OJHOW NEpEeMEHHOH; €€ TeoOMEeTpUYECKHUIl M MEXaHUYECKUH CMBICI.
JudpdepeHunpyeMocTb QyHKIIMH.

2. OcHoBHble mpaBwia aupdepenuupoBanus. I[lpousBonHas ciaoxHol QyHKIuM. IIpousBoaHble
OCHOBHBIX 3JIeMEHTapHbIX pyHKUUH. Jlorapupmudeckoe nudpepeHnpoBatume.

3. OO6parnas ¢pynkuus. HenpepsiBHOCTS U AU deperunpyemocts oopatHoi pyHkimu. [IponzBoanbie

OoOpaTHBIX TPUTOHOMETPUUECKUX QyHKIMHA. Tabauia npou3BOIHbIX.

JuddepeHurpoBanue HEIBHBIX U TapaMeTPUUECKU 3aJJaHHbBIX (QYHKLUH.

Huddepenunan GyHKIUN U €ro reoMeTpruueckuil cMbici. CBsi3b ¢ mpou3BoAgHoN. uddepenunan

cioxkHoi (pyHkumu. MlHBapranTHOCTh popMbiauddepennnana 1-ro nopska.

6. IlpomsBoaHble u quddepeHnransl BICUX nopsaakos. @opmyna Jleitonnna. HennBapuaHTHOCTD

dbopmel nuddepenimana nopsaKa BhIie IEPBOTO.

Teopemsl @epma, Posus, Jlarpanka u Komu o nuddepeHmpyemMbix GyHKIHIX.

IIpaBuiio JlonuTans packpbITHs HEONIPEAEIEHHOCTEN.

9. UccnemoBanne (QYHKIIMH C TMOMOIIBIO TEPBOH TPOM3BOIHON: HEOOXOIMMBIE W JOCTAaTOYHBIC
YCJIOBUS BO3pACTaHUA U yObIBaHUA (DYHKIMHU; SKCTPEMYMBbI (PYHKIIMHU; HauOoIIbllee 1 HAaMMEHbIIIee
3HaYeHUs QYHKIIMHU Ha OTPE3KeE.

S

o~

10.  HUccnenoBanue (QYHKIMH C TIOMOIIbIO BTOPOl MPOU3BOMHON: AKCTPEMYMBI (YHKIIHH;
BBIIYKJIOCTh, BOTHYTOCTb U TOUKHU Nepernoda rpaduxa QyHKIHUH.
11.  AcumnToTsl KpuBbIX. O0IIas cXema uccie0BaHus PYHKIIUN U TOCTPOSHUS TpaduKa.

Pa3}1e.11: «(I)yHKIII/[l/[ HECKOJBbKHUX IEPEMEHHBIX»

1. OyHKIMU HECKOJIbKUX NepeMeHHBIX. ObnacTe onpeneneHus. Ilpenen M HempepbIBHOCTH
(GYHKIINN HECKOIBKHIX TIEPEMEHHBIX.

2. Yactuele mnpousBoanble. [lomHbld auddepeHnran u ero HCIOJb30BaHHE B NPUOIMKEHHBIX
BeIUHCIICHUSAX. VHBapmanTHOCTE (opmbl monmHoro auddepennuana. ['eomerpudeckuii cMbICa
nonHoro auddepennnana. KacarenbHas miockocTh 1 HOpMaJb K TOBEPXHOCTH.
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YacTHble TPOU3BOHBIE U TIOJHBIE TU(GepeHIraIbl BRICIIUX MopsakoB. @opmyna Teiinopa.
HesBuabie pynkiuu u ux quddepeHnupoBanme.

CkanspHoe nosie. IIponsBoanas rno HanpasieHuto. ['pagueHr.

OKcTpeMyM (QYHKLIHMH HECKOJBKHUX IlepeMeHHbIX. HeoOXxoauMele M 10CTaTOYHBIE YCIOBHSA
CYIIECTBOBaHMSA HKCTpeMyMa. HamOonpliee W HaumMeHbIIee 3HAUYCHUS (YHKIUH B 3aMKHYTOU
o0nacTu.

7. YcnoBHbIM 3kcTpeMyM. Meton mHOoxkuTenel Jlarpanxa.

8. MeroJ HaMMEHBIINX KBaJPaTOB JUIsl 00pabOTKH SKCIEPUMEHTAIbHbBIX JAHHBIX.

©o ok w

KOMILIEKT 3AJAHUM IJISI KOHTPOJIBHOM PABOTHI (PYBEXKHBIN KOHTPOIb)

INEPBAS ATTECTALUSA
Bapmuanr 1

. . g O [.2
1. HaifTi Ipou3BOIHbIE JaHHBIX (GyHKIMIL a) ) = 06X — ? +4x* —5x ;0)y= e

) X )y—arctgg_x
By_4x—x3’r X+3

2. Berancnours npeaciibl, IPUMCHSA ITPABUIIO Jlonurans:

;m)y=x"-IN5x;¢) y=cos’6x;x) 3x°y —2x=5y°.

 Tx® - 2x% +4x . ef—e . sin7x
a) lim . ; 6) im———_ plim ———.
oo 2x? 45 o0 In(L+x) o0 x+1g2 x
Bapuanr 2
1. Haiitu mpousBotHble JaHHBIX GyHKumit: a) y =/ + 8x° —— —x ;00 = 2X
X=arctgt; .
B) Y= In(x—\/l— X’ ); r) {y —tzlg' zt)y:(xz —6x)-S|n 2X;
&) y=sin®3x;x) y=e ™.
2. BeruucnuTh npenensl, IpuMeHss npaBuio Jlonurans:
. Bx? —x*+7x 20 2 . Incos x
a) lim y —; 6)lim ,B)lIm —— .
x>o  2x" +5x s\ x2 =25 x—5)" x>0 cos 3X
Bapuant 3
1
1. Haiitu npou3BoHbIE JaHHBIX QYHKIMH: @) ) = —— — Ux +2x°+8 X
X
2 ).
COS X 1-x° x:ln(1+t ) - 3
0 —_— _ X _ :
)ylslnx B) Y= zl)ye(Sx x)

; 1)
1+x° y =arctgt;
e) y:(7x—x3)5; %) p =sin ® 3x.

2. BerancnauTe npesaensl, NpuMeHss npaswio Jlonurans:

2
x—-x-2
a) lim . 6) Ilm X-Ctg 72X , ) lim x*In 2x.
X—2 2)(? +x-=-10 X—+0
Bapmuanr 4

1. HaiiTi mpoun3BoaHbIE NaHHBIX (YHKITHI:
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X =sin’t;
a)y= r+7x+x —;; 0) y— 4x; B)Y = w/2 3X {y:ctg t2;
n y=3x>-cos5X; e y=|n(x+cosx); %) y =1g*5ux.

2. BoruvcnuTh npesensl, npumMeHsis npasuio Jlonurans:

x* —3x% + Ix

a) lim 6) lim (arcsin x - ctgx), ®)lim x* - ctg6x.
i 2x+5x° -1~ ) X—>0( J ) )X—>O v
Bapmuanr S
1. HaiitTi mpon3BoIHbIE TaHHBIX (PYHKITUN
5 3 X=t-sint
a)y=2xz——5+7\/x2 -8; 6)y:X—+3; B) Y =sin x>; 1) ;
X %2 _ y =t —cost
Dy =7"-c083x; &)y =2 x)y=cos?4x.

2. BoruvcnuTh npesensl, npuMeHsis npasuio Jlonurans:
5x+4x*+7 . (1 1 e -2
a) lim 6) im| ——— , B) lim .
x>n 84 2x% +5x° -0\ x e" -1 3

Bapuanr 6
1. Haifti mpon3BOIHbIE TaHHBIX (PYHKIIAMN:

1

X2 4.
a)y=7—x3—i+25\/x —3x; 6)y=3 . B)y=In(tg3x);n{ t
X 3+ x° ¢

1) y:(x2+2x)-ex; e)y=sin’ 2x; x)y=3X*—2x+3.

2. Beranciauth MMpEaciibl, IPUMCHAA ITPABUIIO Jlonurans:

2x* —Tx+3 : 1 1 . 1g 2x
a) Ilm—; olim| ———— |, plm=—-.
-3 x% 4+ 4x - 21 L X-=1 Inx =0 By
Bapuanr 7

1. HaiftTi mpou3BOIHbIE TaHHBIX (PYHKITAMN:

4 o In 3x X=t-t1
a)y=6—3x4——2+5x4—x; 6)y:2—;B)y:tg36x; r) ;
my=2%.(3—x); e)y=e”1+3x; ) Y = arccos e

2. BerancnuTe npeaensl, NpuMeHss npaswio Jlonurans:
Tx®—2x" +4x 1 1 . x> X
a) Iim . ;0) Im| ———————1/p) lIm| —— -
X 2x°+5 -0\ X=X e' -1 xoo| 3x2 —4  3x+2
Bapuanr 8
1. HaiiTi mpon3BOIHBIE TaHHBIX Q)yHKHI/H‘/'I'
X

X =5sin 2t

a)y:4x5 +x/> Tx: 6)y— e B)yzarctgz?,x;r){

;1)
—e* y =4cos’t

yzﬁ-arcsin X; e) y=|n(x+x5—2); x) Y =37,

2. BeruuciauTh npenensl, npuMeHsis mpasuiio Jlonurans:
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_x—2x° +5x° : 1 1 . 1g 2x
a) lim 5 6) Iim - — ,8) Im =——.
x>0 24+ 3x° +Xx 1\ X=1 X°—=3Xx+2 x>0 By
Bapuanr 9
1. Haiit mpou3BOHbIC JaHHBIX (DYHKITHI:
1 , x=te',
a)y=5x4——3+5vx2 —34; 6)y:X—2; B)y:COSS4X; r) t 1)
X 4x — X y= —
e

y=x%-I7x; ¢) y={1-4*); x) y=arccos(e”).
2. BoruvcnuTh npeensl, npuMeHsis npasuio Jlonurans:

. 2X2 +4x+3 o 7X :
lim © 6) limsin(x—1)-tg=, »)lim = .
2) X—>00 3)(3 +9x-12 ) x—1 ( ) 9 2 B) x—0 SIn 5Xx

Bapuant 10

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

X

ny=(2x*-5)-e>; ¢

= i t’
6) y:1+e . B)Y =C0S’7X; 1) {X aresh

1_ex ’ yzlnty
y =~/1-sin 2x; x) Yy =In(Sin 2x+Cc0S2Xx).

2. BoruncnuTh npesensl, npuMeHsis npaBuio Jlonurans:

. 3X —5x°+2 . x? . tgx—sin x
a) lim 5 ; 6) im ———— p)lim=———.
x> xS — X x>01 — C0S 6X x>0 3%
Bapuanr 11

1. HaiiTi npon3BoOHbIE JaHHBIX (QYHKIINMI:

3 =In?t
a)y:7x5_%+7/x4_lne,6)y:4X—-;21’B) y:6tgx;r){x n )
¥ X y=t+Int,

1) y:xz-e‘xz; e) y=cos®5x; x) y=arctg~/2x-1.

2. Berunciauth Mpeaciibl, IPUMCHAA ITPABUIIO Jlonmrans:

A5 44X _In(1+ x? . X’ —1+Inx
a) lim > - 6) lim g.B) lim ———.
x>0 3X +9x° -13 x>0 X 1 et —e
Bapuanr 12

1. Haiitu npou3BOIHBIE JTaHHBIX (PYHKIIHIA:

° 3/ Y3 —sin x . 5 X =6t* -4,
_gr— > _ 10: 6 y= 378X 53y,
) y=8r—3 Ux® 4410 6) y Froosx V=0

ny=e""; ¢) y=In?(ctg3x); x)y=0Bx—-1)-Inx.

2. BeruuciauTh npenensl, npuMeHsis mpaBuiio Jlonurans:
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X? —3X+2 _ CoS X

a) im ————: 6) lim Inxe™.5) lim
x>22%x° —x—6 X—>+00 H% X— 72'/2
BapuanTt 13
1. Haiitu npou3BoHbIC ILaHHBIX GyHKIHH:
3 — o .
X X=sint—-tcost;
a)y= 8x> + 2x* ——; 6)y=-—; B) y=1g°4x; 1) i
NN In x y =tsint;

;;[)y:(xz —6x)-|g X; )y =In(x++x?+3); %)y =arctgV/x.

2. Beranciaurts mpeacibpl, IPUMCHA ITPABUIIO Jlonmrans:

x> —4x+3 . e* -2 . sin 6x
a) lim 2—, 6) lim > B) Ilm 5 ;
X—3 X -9 x40 X< 4+ x—>0 X
Bapuanr 14
3 32
1. Haiitu ipom3BoaHbIe JaHHBIX Gyrkmmit: a) Y =+/31+ a3 - = 4 3/x? X
X
N X =Sin 2t, ;
6)y— ~; B) y=sin’2X; 1) ,, M Y=Cg2x-(3+X’);
— X y=C0s"t,

arccos f

y=|n(x—4—x3) x) Y =@

2. BLI‘H/ICJ'II/ITL Hpe,[[eJ'IBI, HpI/IMeHH}I HpaBI/IJ'IO HOHI/ITaJ'I}IZ
. 8x° + 4x . 1 1 . 1 5
a) im —————; 6)lim | —-=1, 6 lim -— .
x>o 3X° +9—2x x>0{sIn X X 3 Xx—3 X" —X-6

Bapmuanr 15

. o 5 1 4/ .3 5
1. Haiftu npou3BoiHbIE JaHHBIX PYHKUIMHA: a) ) = 2x° — — TNX te;
X

-8 5 i X =arccos t,
5) y=> 3X . 8 y=(x"-4)-sin3x; 1) rd 0 y=

23X—1 :

e) Y =In(2x+cosx); x) y=-/cos4x.

2. BerancnauTe npesaensl, NpuMeHss npaswio Jlonurans:

im S OX gL
a)x—>0 x2 )H3 X-3 X'-x-6)

BTOPASA ATTECTAIUA

Bapmuanr 1
1. Halii TOUKM 5KCTpEMyMa M aCHMITOTBI rpaduka GyHKumM , _ x? —1,
x2 +1
2. Haiitu nipenen QyHKIHU |im M
X—2 4y
y—>-1
3. Haiiru YaCTHBIE NPOM3BOIHBIE IIEPBOTO nopsiaKa JaHHBIX

a) z=3xy* +4xy’ — x>, 0) z —4arctg 3y
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Bapmuanr 2

1. HaiiTi nHTEpBAIbl MOHOTOHHOCTH H OKCTPEMYMBI QYHKIHH :g x3 - x2 _4x+5.

2. Haiitu ipenen QyHKIMA |jm x* —2xy +y?
2 XY

2

3. Haiity yacTHBIE IPOU3BOIHEIE IEPBOTO MOPAJKA JAHHBIX QyHKIMIL: a) , _ 2Y

X3

z:ln(e‘x+e4y). . .
apuaHT

b

6)

1. Haiitu Touku nepern6a ¥ MHTEPBAJIbI BBITYKJIOCTH rpadyka QyHKIMU y =1+ 2 x2 —x*/4

2
2. Haiitu npenen QyHKIUU |im x——3)(y

Xx—3 x2 — 9y2
y—1

3. Haiitu 9acTHBIC MPOW3BOIHBIC IEPBOTO MOPSIKA TAHHBIX (yHKITHI:
a) Zz=Xx€' +ye*; 6) z= In(x+exy).

Bapuanr 4

9] 4
1. Haiitu TOYKHM 3KCTpeMyMa U aCUMIITOTHI rpaduka GyHKIUN y—-X

x3 +1
2. Haittu npenen Gynkmun iy SINX=Y) |

2 y2 _
52 % —xy

3. HaiiTu yacTHBIE NPOU3BOIHEIE IEPBOTO NOPAIKA NaHHBIX QYHKIMI: a) 7 =2x%y —3Xy? + X+ VY

X

y
6) Z =xeX +sin(yj'

Bapuanr §

1. Haiiti To4KH neperuba ¥ MHTEPBAIIbI BBIMYKIOCTH rpaduka pyHKIMM , —2x3 /3 — x2 — 4x + 1.

2. Haiitu ipenien QyHKIUN

_ 2x2 —xy °
fim 237 =Xy
xX—1 A x< — W4
y—>2

o . 2 2
3. Haiitu uacTHbIEe TPOU3BOAHBIC IEPBOTO MOPsIAKA AaHHBIX QyHKIMi: a) Z =X — XY — 2y ; 0)

= arctg X
Bapuanr 6
1. Uccnenosare no nepsoi U BTOPO¥ MPOU3BOIHBIM QYHKIHMIO ) = x3 —3x+1.
2. Beruncnuth nipenen iy 3%V — 6y2 -
X—2 x2 — 4y2
y—1
3. Haiiti yacTHBIE MPOU3BOHBIE IIEPBOTO MOPSIKA JAHHBIX (YHKIIUM:

a) 2=2x¥; 6) z=+/X° —5xy3.

Bapuanr 7
1. HaiiTi TOUKM 3KCTpeMyMa U aCUMITOTHI rpaduka GyHKIIH y — x3 —3x.
x2 —1
2. Haiitn npenien GyHKUMA i sin(x +y) .
X—2 )(2 + Xy
y—>—-2
3.Haiitn YJaCTHbIE IIPOU3BOJHbIE [IEPBOTO HopsIIKa JAHHBIX
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) 2=X>+3Xy+12xy°: 6, [5_4)/].

Bapuanrt 8
1. Haiiti TO4KHM nepernba ¥ MHTEPBAJIBI BBITYKIOCTH rpaduka GyHKIMH ) = x° /15— x* + x5.
2
2. Haiitu npeznen Gynkuun  [jim X Xy
Xx—1 _xz — y2

y—>-1
3. Haiitu yactHble IpOU3BOHBIE IEPBOTO NOPSAKA JAHHBIX (DYHKIIHIA:

2) 2=X —2x°y +xy* +1; 6) z=¢*(cosy + xsin y).
Bapuanrt 9

1. Haiiti HHTEpBAIbI MOHOTOHHOCTH M SKCTPEMYMBbI QYHKIHH 5, :é x3 —x2 —4x +5.

o 2 2
2. Haiitn npenen QyHKIMM |jm X_— 2Xy +y°
X—>2 X2 — y2
y—2
o - 2vy? .
3. Halitn yacTHbIE IPOM3BOIHBIE NIEPBOTO MOPAIKA IAHHBIX QYHKUMA: &) , _ y3 ; 0)
X

7= In(e‘X +e4y).

Bapuant 10
1. Haiitu acumnToTsl rpaduka QyHKIMHA y— x? —1,
x2 +1
2
2. Haittu npenen pynkuun  |jm 2XY 8"
X—2 X2 — 4y2
y—>-1
3. Haiitu YaCcTHBIC IIPOM3BOJIHBIC NIEPBOTO nopsiiKa JTAHHBIX byHKIUNI:

a) z=3x%y? +4xy’ — x?; 0) z=4arctgi_¥.

Bapuant 11

1. Haiftn uHTEepBaibl MOHOTOHHOCTH M 9KCTPEMYMBI QYHKINN :g x3 - x2 _4x +5.

2. Haiitu npenen QyHKIMA |jm x* —2xy +y? |
x->2 X2 —y2?
y—

) o 2
3. Haiiti yacTHBIE MPOU3BOJHBIE EPBOTO MOPAJIKA JaHHBIX QyHKIMIL: a) , _ 2Y" ; 0)
3
X

z=1In (e‘x + e4y).
Bapuanr 12

4

1. Haiitu acumnrots! rpaduka pynkuuu , _ X
Y=13
x> +1
2. Haittu npenen Gynkmun (i SINX=Y) |
X—2 X2 —X
y—2 y
3. HaiiTu yacTHBIE NPOU3BOIHEIE NIEPBOTO NOPSAIKA NaHHBIX QYHKIMI: a) 7 =2x%y —3Xy* + X+ VY
y
0) z=xeX +sin(¥j'
Bapmuanr 13
1. Haiiti TO4KH meperuba 1 MHTEPBAIIbI BBIMYKIOCTH Tpaduka PyHKIMA 1, —2x3 /3 — x2 — 4x + 1.

2. HaiitTi penen QpyHKIuu

_ 2x2 —xy °
fim 237 =Xy
xX—1 A x< — Yy
y—>2
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3. HaiiTi yacTHBIC IPOU3BOHBIC TIEPBOTO MOPSIIKA JAHHBIX QYHKIHA: a) Z = X2 —Xy— 2y2; 0)
_ Y
Z=arctg X
Bapuanrt 14

1. HaiiT uHTEpBaIbl MOHOTOHHOCTH M SKCTPEMYMBI QYHKIUH 1y, =§ X3 —x2 _4x+5.

2. Haiitn npenen QyHKUMH |jm x* —2xy +y?® .
X—2 X2 — y2
y—2

3. Haiitu 4acTHBIC TPOU3BOIHBIC IEPBOTO MOPS/IKA JAHHBIX (PYHKIIUI: a) 7 — 2y* ;6)z=In (e‘x + e‘”’).
X3

Bapuanr 15

1. Haiiti HHTEpBAIb MOHOTOHHOCTH M SKCTPEMYMBI QYHKIHH 5, :g X3 —x2 _4x+5.

. 2 2
2. Haiitn npenen QyHKIMM |jm X_— 2Xy +y°
X—>2 X2 — y2
y—2

3. Haiitn yacTHBIE IPOM3BOIHBIE NIEPBOTO MOPAIKA JIAHHBIX QYHKIMA: a) , _ 2y* . 0) Z=+ e¥ +e? .
3
X

IK3AMEHAIIMOHHBIE BUWJIETBI

_ MunucTepcTBO HAyKH U BbICIIEro oopasoBanust PD
['POZHEHCKHUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M. /1. MAIIHOHIIIMKOBA
JlMcuunianaa MareMaTuka
NHCTUTYT SHEPreTUKU I'pynmna HTTC-24
BUJIET Ne 1

1. O6mas cxema uccneoBanus GyHKIUU U IOCTPOEHHS TpaduKa.
2.Haiit mpon3BoHbIe QYHKIMIA: a) Y = 4Jx -3 +5In x; 6) y=(x+3)tg X;
6) y=—MX_. ) y=arctgx’; o) 2xy* —cosy=0, y, —?
X+ 2X
) y=x2+3x—sin x, y'—?

3 2
3. HaiiTu uHTEpBaJIbl MOHOTOHHOCTHU U 3KCTPEMYMbI QYHKIUU Y = X? — 3% —-2x+4.

4. Haiftu rpaaueHT QyHKIMM Z = ?{/(X — y)2 B Touke M (5; — 4).

5. Haiitu yacTHBIE MPOU3BOIHBIE Z;(, Z;X, Z;y it GyHKIMU Z =

Yy
X+y
_ MunucTepcTBO HAYKH M BbICIIEro oopasoBanusi P®
I'POSHEHCKHNU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMmend akaa. M.J1. MuwumnoHIKoBa
JIMCIuIIMHA MaremaTuka
NHCTUTYT SHEPreTUKU I'pyrma HTTC-24
BUJIET Ne 2

1. ®dynkuus HecKOIbKUX MEPEMEHHbIX, 00acTh onpeesenus. Ilpeaen GyHKIMH ABYX nepeMeHHbIX HenpephBHOCTH
(YHKIMH B TOYKE U B 00JIACTH.

2. Haiitu npousBoaHble QyHKIHMI:a) Y =3/x* 5"+ log, x; 6) y= eX(X2 -2);
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6) Y= CSS);; 2) y=(3x*-2)'% 0) X*sin y—2y>=0, y, —?
X J—

e) y=2x*-3x—cosx, y'—?

3
3. Haiitu uHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBbl QYHKIHUU Y = X? +x2-3x-2.

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

5. Haiit yacTHBIC MPOU3BOTHBIE Z;, Z;x, Z;y st GyHKIMKA Z = — yX.

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

nMeHu akaa. M.J1. MAIIHOHIITMKOBA
JlvcuuIuiiHa MaTteMaTuka

NHCTUTYT SHEPreTUKU I'pynma HTTC-24
BUJIET Ne 3
1. IIpousBoiHas PyHKIUHU, €€ TEOMETPUUECKUN U MEXAHUYECKUN CMBICIIBI
2

2.Haiiti mpou3BoiHbIe QYHKIHIA: a) Y = 3x" — S +WgX;6) y= e tg X;
X

sin x_.

X2 +2x’

¢) y=5x+x2—e* y'—?

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

3
3. HaiiTi uHTEpBaIbl MOHOTOHHOCTH U SKCTPEMYMBbI QyHKIUU Y = X? —4x-2.

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

5. Haiitu yacTHBIE MPOM3BOIHBIE Z;(, Z;x’ Z;y s yHkuuu Z = X’ + yX.

MuUHHCTEPCTBO HAYKH U BbIcHIero oopasoBanusi PO
I'POSHEHCKUU T'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHIyKoBa
JlvcuuIuinHa MaTteMaTuka

NHCTUTYT SHEPreTUKU I'pyrma HTTC-24
BUJIET Ne 4

1. MpousBoauble GyHKIMIT 32]aHHBIX TTAPAMETPUUYECKH U B HETBHOM BHJIE.

y y 32 _ 3 _ _ aXein v
2.Haiitu nponsBoanbie Gynkmmit:a) Y =2-3/X —F+arctgx, 0) Y=¢e"SIn X;

g) Y= CSS);; 2) y=ctg4x.0) 2xy—e¥ =0, y. —?

e) y=2x"—In x+3cosx, y'—?
3. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U SKCTPEMYMBbI QyHKIHU Y = X+ X% — oxX+1.

4. Haiitu rpaaueHT QyHKImn Z = \& + \N B Touke M (9; 4).
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5. Haiitu yacTHbIE MPOU3BOIHBIE Z;, Z;x’ Z;y st pyskuun Z = m

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

nMmenu akaa. M.J[. MumnoHIIMKOBa
Jlucuunianaa MareMaTHukKa

NHCTUTYT SHEPreTUKHU I'pyrma HTTC-24
BMJIET Ne 5
1. [TpaBumno Jlomurans.

2.Haiitu mpou3BoaHble GyHKIMN: @) Y = % —3cosx—3Inx; 6) y= x* tg X;
X

6 y=—NX_. ) y_e; ) 2%y —cosy=0, y,~?
X+ 2X

e) =3 +2x+5sin X, y"—?
3
3. Haiitu uHTEpBaIbl MOHOTOHHOCTH M 3KCTPEMYMBI QYHKIHU Y = % —x*-2.

4. Haittu rpaguent Gyukuun Z = /XYy BT1ouke M (l, 9).

o X
5. HaiiTu yacTHBIE TPOU3BOJIHBIE Z;(, Z;)u Z;y it yHkuun £ = ——— .

X—Yy

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

nMmend akaa. M.J1. MuwummoHIyKoBa
JlvcuurunHa MaTteMaTuka

NHCTUTYT SHEPTEeTUKU I'pynna HTTC-24
BUJIET Ne 6
1. YacTHble MpOU3BOAHBIE (DYHKIIUU IBYX T€PEMEHHBIX.

2. Haiiti npon3BogHbIe GyHKIHIA:a) y:(/?—5X +Inx; 6) y=x°sinx;
8) y=2)3(+2; 2) y=(x*-2x)"; o) x’e¢’ -2y* =7,y -2

X J—
e) y=2x°-5x—sinx, y'—?

3
3. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U SKCTPEMYMBI QyHKIUU Y = X? +x5-2.

4. Haittu rpaaueHT QyHKuu Z= (X2 +1Xy2 —1) B Touke M (1, 2).
" y

5. Haiit yacTHBIE POU3BOTHEIE Z’y, Z;;C, ZW st QYHKIAA Z = ——.
X—y

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

nmend akan. M.J1. MuwummoHmuykoBa
JlvcuuIuinHa MaTteMaTuka
WMHCTUTYT SHEPrETHUKU I'pymna HTTC-24
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BUJIET Ne 7
1.IlpaBwia nuddepennupoBanus. Tabnua MpOU3BOIHBIX dJIEMEHTAPHBIX () YHKITHA.
2.Haiitn npowmsBonble GyHKIMIL: @) Y =4x° —5% + 2tgx; 6) y=(x* +3)tgX;
6) y = ‘:"n ); . 2) y=arcctgx?; 0) 2x* +y® —cosy=0, y. —?
X —3X
e) y=x°+3x*-3sinx, y"-?

3
3. Haiitu uHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBbI QYHKIHUU Y = X? — % —2x+4.

4. Haiitu rpaauent QyHKIUN Z = ?{/(X — y)2 B Touke M (5; — 4).

5. HaiiTu yacTHbIE TPOU3BOIHBIC Z;(, Z;:X, Z;:y U1t QYHKIUKA Z =

Yy
X+y
_ MununcTepcTBO HAyKH U BbICIIEro oopasoBanus PO
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.JI. MIUUTHOHIIIUKOBA
JlMcuunInHa MaremaTuka

WMHCTUTYT SHEPreTHUKU I'pymma HTTC-24
BUJIET Ne 8
1. [TpousBogHAs CIIOKHON PYHKIIMH

2. Haittu npoussonubie dynximit:a) y =3/x? —x° +log, x; 6) y=e*(x* -3);

) y= 2C25X3; 2) y=(4x*=2)%; 0) x* +siny-2y°* =0, y. -?
X —
e) y=3x" +5x—-2cosx, y"—?
3
3. Haiiti uHTEpBabl MOHOTOHHOCTH U SKCTPEMYMBbI QYHKIUH Y = X? +x2=3x—2.

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

5. HaiiTu yacTHbIE IPON3BOIHBIE Z;, vl , Z;y st pyakuuu Z = — yx.

5 MunucTepcTBO HAyKH U BbICIIEro oopasoBanusi PO
['POZHEHCKHNU 'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHH akaa. M.JI. MUIIHOHIITMKOBA
Jlucuunianaa MareMaTuka

NHCTUTYT SHEPreTUKU I'pyrma HTTC-24
BUJIET Ne 9
1. IIpon3BOIHBIE BBICIIUX MOPSIIKOB.

2.Haiitu nmpoussoanabie GyHkuuii: @) y =3x° — 6_25 +tgx; 6) y=e’ctgx

6) y= 52)(_4 ;2) y:ln(X2+3);0) 2x° +Iny—-y* =0, y, -?
X+ 2X

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

3
3. Haiitu uHTEpBajIbl MOHOTOHHOCTH U 3KCTPEMYMBbI GYHKIHUU Y = X _4x-2.

3

4. Haiitu rpagueHT QyHKIUU Z = £)2( B Touke M (16; 4).
y
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5. Haiit yacTHBIE POU3BOTHBIE Z;(, Z:X, Z;:y st QyHKIMKA Z = x? + yX.

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

nMeHu akaa. M. /1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa
WMHCTUTYT SHEPreTHKU I'pymna HTTC-24
BUJIET Ne 10
1. Makcumym 1 MuHUMYM  (QyHKIIMK. Heobxoammoe ycioBre SKCTpeMyMa.

2.Haiitu nmpousBoaHble pyHKIMiA:a) Yy =2X° — X—i +arctgx; 6) y= (eX + X)COS X;

6) y= In x
2x° -3

e) y=7x"—Inx+3cosx, y"—?

. 2) y=ctg3x;0) 2x° +y* —e’ =0, y, —?

3. HaiiTu uHTEpBajbl MOHOTOHHOCTH U 3KCTpEMyMbI pyHKLIUU Y = X2+ X2 —Bx +1.

4. Haiitu rpaguent GpyHKuu Z = \& + f B Touke M (9; 4).

5. HaiiTu yacTHbBIC IPOU3BOAHBIE Z;, Z;X, Z;:y s yskuuu Z = Xty

5 MunucTepcTBO HayKH U BbICIIEro oopasoBanus PD
['POZHEHCKHNU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHH akaa. M.JI. MUUTMOHIIIUKOBA
JlMcuunianaa MareMaTuka
WMHCTUTYT SHEPreTUKU I'pymma HTTC-24
BUJIET Ne 11
1. loctatouHsle ycinoBus Bo3pacTanus (yObIBaHUs) GYHKIUU.

2.HaiiTi mpou3BOAHBIC QYHKIMNA: @) Y = % —3cosx—4x°%; 6) y= (X4 + 3x)tg X;
X
6) y=—MX . oy y=e?3; 9) 2x° —y® —cosy =0, y, —?

x? —5x’
e) y=8x>+5x+2sinx, y"—?

3
3. HaiiTi uHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMbI QyHKIUU Y = 2% -x*=2,

4. Haiitu rpaguent Gyakuun Z = /XYy B T1ouke M (1, 9).

5. Haiitn yacTHBIE TPON3BOIHBIE Z;(, Z;:X, Z;y it GyHKIMA Z = x—y

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

nMmend akaa. M.J1. MuwumnoHIKoBa
JIvcuuIuiHa MaTteMaTuka
WMHCTUTYT SHEPrETHUKU I'pymna HTTC-24
BUJIET Ne 12
1. HaxoxaeHue MHTEPBAJIOB BBITTYKJIOCTH M BOTHYTOCTH, TOYKH TIeperuoa.
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2. Haiitu ipousBoaubie Gynkumit:a) y=4/x*> —5* +x°; 6) y= (X3 - Z)Sin X;

) y=1E3 9 y=(0 - 20 0) Xt —e*-2y" =0, y, -7
X J—

e) y=4x" -10x —cosXx, y" —

3

3. HaiiTn MvHTEpPBAJIBI MOHOTOHHOCTH M 3KCTPEMYMbI (DYHKIUH Y = ? +x2-2.
4. Haiitu rpaguent ¢pyuxuuu z = (x? + 1)(y? + 2) B Touke M(—1; 2).
y

5. Haiitu yacTHbIE IPOU3BOIHBIE Z Zyx, Zyy it pyHKIMN Z = —y
MuHHCTEPCTBO HAYKH M BbIcLIero oopasoBanus PO
I'PO3HEHCKWU I'OCY AAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHNM YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIMKoOBa
JlvcuuIuimHa MaTteMaTuka

NHCTUTYT SHEPreTUKU I'pynma HTTC-24
BUJIET Ne 13

1. O6mas cxema uccneoBanus GyHKIUU U IOCTPOEHHS TpaduKa.

2.HaiiTi mpou3BoHbIC QYHKIMIA: @) Y = 4x -3 +5In x; 6) Yy=(X+3)tg X;

6) y=—X . ) y=arctgx’; 0) 2xy* —cosy=0, y,—
X" +2X
) y=x2+3x*—sin x, y'—
x> _3x°
3. Haiitu nHTEpBaIIEI MOHOTOHHOCTH U SKCTPEMYMBI PYHKIMU Y = 3T 2X+4 .
4. Haiitu rpaaveHT QyHKIUN Z = 3w/(X - y)2 B Touke M (5; - 4).
5. HaiiTi yacTHbIE IPOU3BOHBIE Z Zxx’ ny it GyHKUMN Z = Fyy

5 MunucTepcTBO HAyKH U BbICIIEro oopasoBanusi PO
['POZHEHCKHNU 'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHH akaa. M.JI. MUIIHOHIITMKOBA
JlvcuuIuinHa MaTteMaTuka

NHCTUTYT SHEPreTUKU I'pyrma HTTC-24
BUWJIET Ne 14
1. @yHKIMS HECKOJIBKUX MepEeMEHHBIX, 0051acTh onpeaenenus. [Ipeaen pynkumuu 1syx
nepeMeHHbIX HenpepbIBHOCT (PYHKIIMH B TOUKE U B 00J1aCTH.

2. Haiitu mpounsBoauele GyHKIU:a) Y =3/x* -5" + log, x; 6) y= eX(X2 -2);

e) y:2x —3x—cosx, y'—?

3. HaiiTi uHTEpBaIbl MOHOTOHHOCTH U SKCTPEMYMBbI QyHKIUU Y = + X —-3x-2.

3
. _ X .
4. Haiitu rpaauent GyHKuuu Z = y B Touke M (4,1).

5. HaiiTn yacTHBIE TPOM3BOIHBIE Z ZW, ZW st GyHKIMA Z = X — yx.
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa

NHCTUTYT SHEPreTUKU I'pynna HTTC-24
BUJIET Ne 15
1. IIpousBoHas pyHKIINH, €€ TEOMETPUUCCKUN U MEXAaHUYECKUN CMBICITBI
2

2.Haiitu npousBoaHble QyHKIUN: a) Y = 3 — = +W9x; 6) y= e*tg X;
X

_sinx
)Y X2 +2x

) y=5x+ X2 —e*, y'—?

. 2) y=arctgx%9) 2xIny—y*=0, y. —?

3
3. Haiitu mHTEpBaIbl MOHOTOHHOCTH U KCTPEMYMBbI GYHKIHUU Y = X _4x-2.

3
4. Haiitu rpaguent GpyHKIuu Z = % B Touke M (16; 4).

5. Haiitu yacTHBIE POU3BOIHBIE Z;(, Z:X, Z;:y it GyHKIMN Z = X’ + yX.

TPETUM CEMECTP
BOITPOCHI 1JI51 COBECEJJOBAHUS (TEKYIIIU KOHTPO.Ib)

Pazgen: «MHTErpaibHOE MCUHMCICHHE»

1. Tlonsatue mnepBooOpa3Hoi. Heonpenenénuelii wuHTErpan u ero cBoiictBa. Tabmuna
HeomnpeAenEHHBIX UHTErpaoB. OCHOBHBIE METO/Ibl HHTETPUPOBAHHUS.

2. HenocpencrBeHHOEe MHTETPUPOBAHUE, METOJ MOJABEACHUS O] 3HAK AuddepeHinana, MeTos
3aMEHbI IEPEMEHHON. HHTETPUPOBAHUE 110 YACTM.

3. KowmmiekcHble uucia. AnreOpandeckas ¢opMa 3amucH KOMIDICKCHOTO 4uciia. Moayns U
aprymMeHT. TpuUroHomerpuueckass M IoKa3aTedbHas (OPMBI 3allUCU KOMIUIEKCHOTO 4YHCIIA.
[elictBusa Haa koMIuieKCHbIMU yncinamu. @opmyna Myaspa-Jlamaca.

4. Mmuorounensl. Teopema be3y. OcHoBHas Teopema anreOpbl. Pa3znokeHue MHOrowieHa Ha

JIMHEIHbIE U KBAJPaTHbIE MHOKUTEH.

Tunel npocTemmx Apodel u UX UHTErpUPOBaHHUE.

WHuTerpupoBanne pallioOHAIbHBIX APOOei METOIOM pa3ioKEHUs Ha MPOCTENIINe Ipodu.
WuTerpupoBanue NpoCTeHIINX UPPALMOHATBHBIX (PYHKIUH.

WHuTerpupoBanne TpUroHOMeTpu4YeckiX (pyHKIUN, YHUBEpCalbHas TIOJICTAHOBKA.
Onpenenéuuplii uHTErpan u ero cBoictBa. Popmyna HeroTona-Jleitbnuna. 3ameHa
MIEPEeMEHHON B oOmpenenéHHOM HHTerpaige. Popmyiaa HMHTETPUPOBAHMS MO YacTAM JUIs
OIpEeAEIEHHOTO NHTETpaA.

10. [TpunoxeHnuss ONPENeNEHHOTO WHTETpalia: BBIYMCICHWE IUIOMIAJeH ITUIOCKUX —(QUryp,

BBIUUCIIEHUE JUITUHBI IYTU KPUBOH, 0OBEMOB TEll.

11. HecoOcTBeHHBIE WHTErpanbl. MHTErpansl ¢ OCCKOHEYHBIMU TpEneiaMd WHTETPUPOBAHUS.

WHTerpasisl OT HEOTpaHUYEHHBIX (QYHKIUH.

Paznen: «/Inddepenuuanbubie ypaBHeHUSI»
1. Juddepenunanbubie ypaBHEHHS: onpeaeieHue, nopsaaok Y, pemenue Y.
2. uddepennmanpHoe ypaBHEHUE |1-T0 OpsAKa: onpeaeseHne; o0Iee 1 YaCTHOE PEIICHHSI.

Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pemieHus ansa Y 1-ro nopsizaka.

3. Y ¢ pazpensommMucs NepeMEHHbIMU: ONPEIEICHNE U MOPSAIO0K PELICHHUS.
4. Opnopoansie 1Y 1-ro nopsjaka: onpeaesieHne 1 NOpsA0K PEILICHUS.

© o ~No O

34



o

JIuneiinsle /1Y 1-ro nopsaka: onpeaeneHue 1 MopsioK peleHusl.

6. Jluddepenunanpubie ypaBHEHHsI 2-T0 MOPSAKA: ONPEIeIeHUE, BU] OOIIETO PEIICHHMS;
TEOpeMa CYLIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUS.

7. Tlpocreiilue ypaBHEHHs, JOIMYCKAIOIINE TOHUKEHHUE MOPSIIKA:

y' =109, y' =1y, y'=1(y.y).

8. Jlumeitnwie 1Y 2-ro mopsiika: HEOAHOPOIHBIC U OJJHOPOIHBIC ypaBHEeHUs. Teopema
CYLIECTBOBAHMSI U €JUHCTBEHHOCTH PEIICHUS

9. Jluneiinsie ogHopoansie 1Y 2-ro mopsiika: TeopeMa O CTPYKTYpPE €ro pelieHus

10. HeonHnopoaubie nuneinbie JIY 2-TO opsaka: TeopeMa 0 CTPYKType OOIIeTo pemeHus

11. Jluneitasie ogqaopoanbie /1Y 2-T0 mopsiaKa ¢ MOCTOSHHBIME K03 uireHTamu.
XapakTepucTUYecKoe ypaBHEHUE U CTPYKTYypa OOILIEro pereHus

12. Jluneitapie HeoqHOPOAHBIE 1Y 2-T0 MOpsiIKa ¢ MOCTOSHHBIME KO3 QHUIIIEHTaMU CO
CHELUaJIbHON NPABOM YaCThIO

13. Metox Bapuaiiuy MpOU3BOJIBHBIX MOCTOSHHBIX (MeTox Jlarpanxka)

14. Cucremsl nuddepeHnnanbHbIX ypaBHEHUNH. MeTo UCKITFOUEHUS PELICHHS CUCTEMBI

YpPaBHEHUU.

KOMILIEKT 3AJAHUM JJISI KOHTPOJIBHOM PABOTHI (PYBEKHBIN KOHTPO.Ib)

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

? j(BX cos? +7_10‘/7 4]dx; 6)fel‘3xdx; p) [(Bx+1) e"dx; F)I%;
X X &
Hﬁ%; ¢) [ cos3xcos9xdx.

Bapuanr 2
1. Halitu uHTerpasnsl:

x2dx _3x
a) [|10+ 3:\)’/7+cosx}dx 6) | v4x—1dx; B)_[ F)I4 3x)e"dx;
I{ V16 - x2 X j

) f (2x —1)dx . e)ICOSS Xsin xdx.
6x+1

Bapuanr 3
1. Haiitn nHTETpaIb!:

6 9 5 o 43 ) 4. [ 00X
a)j[sin2x+ o —;+e —JX_de,6)j1_

dX ;s [x cos(2x +1)dx; 0|

4 arctg’ X(1+x )
3x-2)d
j)((z)c+—£|r)()_:§|_; e)JACOS4 xdXx.
Bapuanr 4
1. Haiitu uHTErpasnsl:
: 1 8 dx In xdx
15sin X — ———+-—=+13-4" -6 |dx:6 : :
Y I( x2+9  ¥/x j )'[\/4—5X B'[
1
0 [(x* — 4x) In xdx; H)IM; )Ism X dX.
Bapuant 5

1. Halitn uHTErpasnsl:
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a) [(2-5" —3cosx+%—%+3) dx;6)jsin (3—5x)dx; B)Ixe_xde;F)IarCtQBXdX;
H)IM' e)jtg?’xdx.

2+ 2X+ x*'

Bapuanr 6
1. HaliTu uHTETpasBI:

a) j( _|___\/__|_3jdx 6)J‘532X dx; B)J(X +1) .de
16+ x°

sm X X

r)IIn(1+x )ax ; H)I(Afx:”)dx; e)ISihSXCOSXdX.

X°+4x+9

Bapuanr 7
1. HaliTu uHTETpasbI:

[ v oo o -t 22

10+ 3x2’

cos’x  3/x

H)J' (2x— 3)O'X; e)fsin“8x0038xdx.
X2 +2x+11

Bapuanr 8
1. Haiitn nHTETpaIb!:

a)j d _3*+4/x® —7cosx+3 dx;
4 + x*

6)ICOS(1OX—7)dX; 8 [sin® xcosxdx;  r)[x®Inxdx; I(4X L)dx
X*+6X+3

BTOPASA ATTECTAIIUA

Bapmunanr 1
1. Pemuts nuddepeHnpanbuble ypaBHEHUS:

2 2x .

a) 2y¥x=)?% 6) xy'=2y|nz,y(1):e; B) y'_ﬂzzx3; )y =x?-e
X X
n xy"+2y'=0se) ¥y’ +1=0,y(1)=-1, y(1)=-1:x) y"~6y +10y=x+4.

Bapmuanr 2

. Peminth nuddepennmanbabie ypaBHEHUS:
2

. Y y
a) Xy +3y:1;6)y:F+3;+2;B) Xl_x y(1)=0; n) y"=
n XM=Yy =2y% y(-1)=y(-1)=1 x) y" -3y + 2y:(1—2x)eX.

Bapuant 3
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1. Peminth nuddepennmanbubie ypaBHEHUS:
2
a)y'= y+3 . 6) y'=25+5 Y1 4; wxy—2y=3; 1) y"=3x+cos5x;
¥ X X

1) xy”+y’=%;e) y'y> +64=0, y(0)=4, y(0)=2; x) y"—4y' +4y=—e®. 2.

Bapmuanr 4
1. Peminth nuddepeHunanbHble ypaBHEHU:

, o ox+2
a) y=7y5;6)y=2 Y

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

y'=—a 1 . y[%):%;y'[%):l; e) yy”:(y')z; x) 4y"-8y'+5y =x°.

sin 2 2x
Bapmuanrt 5
1. Pemmmts III/I(b(bepeHHI/IaJILHLIe ypaBHEHWSL:
12
) 2yy+3x = 0; 6>y—— Y0 =4y -T=—75
X

r) y'=cosx+e*; n) xy" + 2y’ =0; o) Y =1—(y)*; %) y"+2y' =x? +2.
Bapuanr 6
1. Pemnts auddepeHnnanbHble ypaBHEHHS:

U 2, I_Z_ ﬁ 1N\ —-A- ] :_g n_ 2 .
W) %/ =3y%: 6) Y= =37 y-D=4im) ity =—Su 0 )= gn
0) Y =24y3;¢) X°y" + X2y =/X; %) Y — 6y’ +8y =3x —1.
Bapuanr 7
1. Pemuts nuddepeHnpanbuble ypaBHEHUS:
3 2
a) y'= y ;6)y':y—2—1+1; B)y'+3—y:x r) y'tgx=y'+1;
3x+1 x* X X
" 3 " 14 14 X
n) Y =F,y(1):2,y() 0;¢) y"=30y°; %) y" -4y’ +8y=6e"".
Bapuanr 8

1. Pemminth nuddepenmanbHble ypaBHEHUS:

3
a) y'= g X, y(;r):3;6) y'= 2y—3+%; B)y|—l=XSin X ;1) y"'=S5In 5X + COS2X;
X X

0 Y'tg5x=5Yy"; e)4y’y" = y* —1, y(0)=+/2, y'(O):%;m) y" + 2y +5y =5x.
Bapuanr 9
1. Pemuts auddepeHnnanbable ypaBHEHHS:
y

a) yV4+x*dy = dx; 6) y':ex+%’y(€)=0;B)y'————2m—x Ny’ ——+4x ;Y =y'5e)
yy"=y*—16, y(0)=2v2, y(0)=+2;x) y" -6y +10y =x +4.
Bapuant 10
1. Pemmnts nuddepennpanbubie ypaBHEHUS:

+3 vy oLy 4y 2
=326y = S5 =T1=+2;8)y-—==2x; 1) Y=X=-Inx; ny"=(y) ;e

x X X X
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y”:y;(n In y;j y(1):%,y'(1):1; %) Y+ 2y +5y=Xx—2.

BapuanT 11
1. Pemminth nuddepennmanbubie ypaBHEHUS:

a) 2y'%=y2;6)y'=%; p) y—L =¥, y(1)=0; 1) y" =arctgx;
X

0 W +2y =0;e) y' =T72y°, y(2)=1, y'(2)=6; 4 y" -6y +10y =x+4.
Bapuanr 12
1. Pemmute muddepeHnmraibapie ypaBHEHUS:

a) y'=3y%;6)xy' = \/2x2+y2+y;B>y’—3—y=—£4;r)x4y”+x3y'=4;
X X

ny"=sin5x: o) y'y’ +36=0, y(0)=3, y(0)=24) y~4y +4y =x"+3x.
BapuanTt 13
1. Pemmnte muddepennmansubie ypaBHEHUS:

2
) W4 +e)dy = edx; y'=y—z—¥+4; 9y + 2 —xt )y = <3x;
X X

n Yxinx=y';e) y"=8y* y(0)=1, y(0)=2; %) y" +2y' +5y=x.
Bapuanr 14
1. Pemmnth muddepeHnmanbHbe ypaBHeHm{'

a) 2Yy'+3x=0; 6) x)'= yln ;B) Y+yC0SX=c0Sx; r) Y =X +C0S4X;

0 Xy =y'e) Yy =32)° y(4 )=1, y(4)=4; %) y' -y —2y=6x+1.
Bapuanr 15
1. Pemuts nuddepeHnpanbuble ypaBHEHUS:

a) Xy'+3y:0;6)xy':m+y; B) y'-|—yCOSX:COSx r)yﬂ:xex; II)
1)y =00 Y +16-0, y)=2, y@)=2: w ¥ 2y ~3y=4x
BTOPASI ATTECTALIUSA

Bapuant Nel
HccnenoBare 4McI0BbIE PsIIbI HA CXOAUMOCTD

i(nz +5n +8jn
n=1 3n2 _2

HccnenoBars Ha YCJIOBHY1O, aGCOJ'IIOTHy}O CXOIII/IMOCTB

a Z\/2n+

3. Haiitu o0macth CXOAUMOCTH CTCTICHHOI'O pAda

Bapuant Ne2
.HMccnenoBars ynucioBbIe psAAbl HA CXOAUMOCTD

) 0 _ o) n
a) Z 0) z /n-1 : B) Z(arctg%)

n= 15 n=15"(n+1) =
Hccnenosars Ha YCIOBHYIO, aOCOIOTHYIO CXOAUMOCTE
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© (_ 1)n+1

2

o Inn
HaiiTi 065acTh CXOAMMOCTH CTETIEHHOTO psifa
a
Bapuant Ne 3
HccnenoBare ynuCnoBbIe psabl HA CXOAUMOCTD
n2
n
= (7 (1Y > (n + 1}
) Z — 6) Z(gj [—j : B) 3
n® +3n n=1 n n-1 2
HccnenoBark Ha YCIOBHYIO, a0COIIOTHYIO CXOJUMOCTh
& 1
St
n=1 n
Haiitu 065acth cXOMMMOCTH CTETIEHHOTO psifa
a
Bapuant Ned
HccnenoBars yuCioBbIe PsiAbl HA CXOAUMOCTD
© 0
T 1
2) Z 6 2 (2n+Dtgr: o Yo
\/ n2+n = 3 n-i(In(n +1))
HccnenoBare Ha yCIOBHYIO, aDCOIIOTHYIO CXOAUMOCTh
& 1
n=1 \/ﬁ
H
a Bapuant NeS
HccnenoBars YnCIOBBIE PAABI HA CXOAUMOCTD
T n
- 0 . 3n
) ) ; B) tg _n
z 1in (n 2) Z 53" nzz:l 5"
%[CCJ‘IGI[OB&TB Ha yCIIOBHYIO, a6c0n10THy10 CXOJIMMOCTH
o0
a gt L
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I/ICCJICI[OBaTB YHUCJIOBBIC psAAbl HA CXOOAUMOCTD

) Y 2 iM » 5[0t

Zan? _nel’ = (2n)! ]
Hccnenosars Ha yCIOBHYIO, a0COTIOTHYIO CXOIUMOCTh
o

2

n=1 n- 5”
HaiiTi 065acTh CXOAMMOCTH CTETIEHHOTO psifa
a

Bapuant Nel3

I/ICCHCI[OBaTb YHCIOBBIC pAbl HA CXOOAUMOCTD
© 2 1Y
a) nZﬂsm EE 6) Z 5”(n " 3) B) nz_:l(arcsm 3nj

HCCJ’ICZ{OB&TB Ha YCJIOBHYIO, a6COHIOTHYIO CXOOUMOCTBh

¢ o

n3n? 41
Haittn O6J'IaCTB CXOOAMMOCTHU CTCIICHHOI'O psAda

a

BapuanT Nel4
UccnenoBare yucioBbie psabl HA CXOAUMOCTD

2 n+2 21.6-11-.....(5n-4) (n+l]
. : B
2 nzln(n+4) 2 Z3711 ~(4n-1) ) Z
HccnenoBars Ha YCIOBHYIO, a0COMOTHYIO CXOAMMOCTD

0 (_ 1)n+l
n=1 n2 +1
Haiitu 065acTh CXOMUMOCTH CTETIEHHOTO psijia

Bapuant Nel$S
HccenenoBars YUCIOBBIE Psiibl HA CXCAIUMOCTD

< . 2T -n-1
a) nglsm?,—n, )Z (n+3) B) Z

n=1 7n% +3n+4
I/ICCJ'ICI(OBaTL Ha YCJIOBHYIO, a6COJ'IIOTHyIO CXOOAUMOCTBH

Z(_ 1) | ( 1)
] n(n+
Haiit 065acTh CXOMMMOCTH CTETIEHHOTO Psia
a

Kpurepuu onieHKH NUCbMEHHOI KOHTPOJIBLHOM PadoThI (8 pamKkax pybedcHol ammecmayui,)
Pecnamenmom BPC kagedpvl «Bvicwas u npukiaouas mamemamukxa» npeodycmompeno 25

bannos 3a 6vinoHeHue pyoedtcHOlU KOHmpovHOU pabomoel. Kadcdoe 3adanue, 6xooswee 8

KOHMPOIbHYIO, OYEHUBAEMCsl Npenooasamenem ONpedeieHHbIM Koauuecmeom 0annos. Mmoeosuvlil

Oan1 3a KOHMPONLHYIO pabOmMY NONYUAEMC L CYMMUPOBAHUEM DALI08 3a 8ce 3A0aAHUSL.

Kputepuii oneHKkH 0HOIO 3a1aHNS:
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— oOyuarouuiicss mNpaBUIBHO pEIIWI 3aJady; MpU O3TOM JIOTUYHO, TOCJIEN0BaTeIbHO H
apryMEHTHPOBAHHO M3JI0XKIII PEIICHUE 3aa4l — MAKCHMAJIbHOE KOJTMYECTBO 0aJlIoB;

— oOy4aruuiicss B OCHOBHOM IMpPaBUJIBHO PEHIMII 3aJady, JONYCTHB MPU ATOM HE3HAUYUTEIbHBIC
HETOYHOCTHU U morpemHocTd — 80% OT MaKCUMAIIBHOTO KOJIMYECTBa OaJLIOB;

— oO0yuaronuiicsi He MOJIHOCTBIO PElII 3a1ady, Ho He MeHee 50%, MTOmyCTUB Ipu 3TOM He Oonee
0JIHOM rpy0Ooit ooy — 60% OT MaKCUMAaJIbHOTO KOJIMYeCTBa OaJlIoB;

— 00yuaromuiics NpUBeN HeMOJIHOE PellieHue 3a4au (cTeneHb noaHoTh — oT 30% 10 50%), nomycTus
[P 5TOM 3HauuTeNbHbIE HeloueThl — 40% OT MaKCHMaIbHOIO KOJIMYECTBA OAJLIOB;

— oOyuaromuiicst mpusen He 6osnee 30% pelieHus 3agaun, JOMYCTUB MPU STOM TpyOble OMIMOKH U
HemoueThl — 20% 0T MaKCHMAaJIbHOT'O KOJIMUECTBA OalIoB;

— 00y4aroLuiics He MPUCTYNUI K pereHuto 3aaa4n — 0 6amios.

9K3AMEHALIMOHHBIE BUJIETHI
_ MunucTepcTBO HAyKH U BbICIIEro oopasoBanusi PD
['POZHEHCKHUU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMeHu akaa. M. /1. MAIIHOHIITMKOBA
JlMcuuIIMHA MaremaTuka
NHCTUTYT SHEPreTUKU I'pynma HTTC-24
1. Heonpenenenuslii unterpan. CpolicTBa HHTErpasioB. Tabnuiia HeonpeaenEHHBIX HHTETPAJIOB.

2. HaiiTu HeonpeieeHHbIE HHTETPAJIbL:

X+5

1) [ @x+5Yx )dx; Z)IXESXdX S)Icos X sin xdx; 4)IX 0

7l2
3. BbruuciauTs onpeeneHHblii HHTerpa: _[xsin 3xdx .
0
4. Pemuts muddepeHnuanbabie ypaBHEHUS:

y+3
x

1) y= 2) y'+Z=x% 8)y —6y'+9y=0.

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

nMeHu akaa. M.J1. MuImHoHIIMKOBa
Jlucuunianaa MarteMaTruka
NHCTUTYT SHEPreTUKH I'pyma HTTC-24

1. Tunsl mpocTeHIINX palMOHAIBHBIX ApoOel U UX UHTETPUpPOBAHHE.
2. HaiiTu HeolpeieIeHHbIE MHTETPAJIBL:

1)](3 + \/_)dx z)jx e dx; 3) Icos Xsin xdx; 4)[\/7

3. BEIMUCIIUTE ONpPE/ETeHHbI HHTErPaT: Isin (3X — 1) dx
0
4. PemmTh 1udPepeHIUanbHBIE yPABHEHHS:

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

MuHHCTEPCTBO HAYKH U BbICLIEro oopazosanusi P@
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I'PO3HEHCKWI I'OCYJAPCTBEHHBIN HEDGTSIHOM TEXHUYECKU YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIIMKOBa
JlMcuuIinaa MartemaTuKa
NHCTUTYT SHEPreTUKU I'pynna HTTC-24

1. HTerpupoBaHie TPUrOHOMETPUYECKUX (PYHKIIUHA.
2. Haiitu HeonpeaeIeHHbIE HHTErPaJIbl:

1) (@ —nydx 2) [xsin2xdx, 4)[—F ;|
)-[( ) )I )Ix +4x+12 )I49—x2
2
3. BbruncauTs onpeeneH bl MHTErpa: IXGX/ZdX .
0
4. Pemmtsh nuddepenumanbubie ypasaenus: 1) 2y'(x + 2) = y?; 2) y'— —y = 6x*;

3) y'=3x+cos X.

5 MuHuCcTEPCTBO HAYKH U BbICIIEro oopasoBanusi P®
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.JI. MAITHOHIITUKOBA
JlMcuuIIMHa MaremaTuka

WMHCTUTYT SHEPreTUKU I'pymma HTTC-24
1. Onpenenennblit HHTErpai U ero ceoicTBa. @opmyna Hetotona-JleitoHuma.
2. HaiiTu HeonpeaeIeHHbIE HHTErPaJIbl:

sin xdx dx
Y | /X dx; 2) [ x cos3xax 3)](:0S = 4 jm'

2z
3. BbruucauTs onpeneneHHbli HHTErpa: I Xcos—dx .
0
4. Pemutb J:[Hq)(bepeHuHanLHHe YpaBHEHUS:
1) xp'+3y=0;2) y ———3x 3) ' =2x%+cos4x.

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

nMeHH akaa. M.JI. MUUITHOHIIIUKOBA
JlMcuunianaa MareMaTuka
NHCTUTYT SHEPreTUKH I'pyma HTTC-24

1. IIpunioskeHns OnpeesIEeHHOr0 HHTErpaa.
2. Haiitn Heonpeﬂ;eneHHHe WHTETPAJIBL:

dx
a)f 3% 8,6)fsm X €0S x dx; e)f(Bx—Z) cos 5xdx; e)fm.
3 1 dx
3. BeIYMCIUTH ONpeeTIeHHbIN HHTETpat: .[2— .
X“+4x+5
4. Penmts muddepennuansable ypapaenus: 1) xy' = y? + 121; 2) ' —7—y =Xx;

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

5 MunucTepcTBO HAyKH U BbICIEro oopasoBanusi P®
['POSHEHCKHNU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMmenu akaa. M.J1. MuwumnoHIKoBa
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JlvcuuIuiiHa MaTteMaTuka

NHCTUTYT SHEPreTUKHU I'pyrma HTTC-24
1. HTerprpoBaHie METOIOM 3aMEHBI TIEPEMEHHOM U 10 YacTsIM.
2. HaiiTu HeolpeieIeHHbIE UHTETPAJIBL:

1) _[—dx 2)jxcos3xdx 3)jm 4)[14;'%.

16 d
X
3. BBIUMCINTE ONpe/ieIeHHbII HHTErPAL: j
X +4X

4. Pemmtsh nuddepennmanbupie ypapaenus: 1) 2yy+3x=0; 2) y'+y =x*;
X
3) 4y"-8y+by=0.

_ MunucTepcTBO HAyKH U BbICIIEro o6pasoBanus PO
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.J1. MWIIHOHIITUKOBA
JlMcuuIIMHa MaremaTuka

NHCTUTYT SHEPreTUKU I'pynma HTTC-24
1. Muorounensl. Teopema be3y. OcHoBHast Teopema anredpsl. Pa3noskeHre MHOroUsIeHA C
HeﬁCTBHTeHBHbIMH KO3(1)(1)I/IIII/ICHT3MI/I Ha JIMHEHHEIE U KBaAPATUYHBIC MHOXUTCIIN.
2. HaiiTi HeomnpeeneHHbpIe HHTErPaIb:

‘/_ 3) Icos xsin xdx; 4)j

2 + X2
7l2

3. BbruucauTs onpeeneHHblii HHTErpa: J.XCOS 4xdx .

0
4. Pemmth nuddepeHnuansbHpie ypasaenus: 1) y' — y? cos? x = 0
2) y’—%z 2x8; 3) y"—=5y'+ 6y =0.

. MuHuCcTEPCTBO HAYKH U BbICIIEro o0pa3oBanusi P®
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHH akaa. M.JI. MUIIHOHIITMKOBA
Jlucuunianaa MarteMaTruka

NHCTUTYT SHEPreTUKU I'pyrma HTTC-24
1. PaznoxxeHue pannoHalbHOM 1po0u Ha cyMMy npocTedmux Apodei. urerpuposanue

panroHaIbHBIX JpoOei.
2. Haiitn Heonpeﬂ;eneHHHe WHTETPAJIBL:

1) f(2x* - ==)dx; 2) [xe¥dx; 3) [cos’ xsinxdx; 4)[

1

X* +8x+18
3. BeruucnuTs onpeneneHHblidi MHTErpadt: _[xe‘zxdx .

0
4. Pemts nuddepeHranbHble ypaBHEHUS:

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

MuHHCTEPCTBO HAYKH U BbICLIEro oopazosanusi P@
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I'PO3HEHCKWI I'OCYJAPCTBEHHBIN HEDGTSIHOM TEXHUYECKU YHUBEPCUTET
nMmenu akaa. M.J[. MuImoHIIMKoOBa
JlMcuuIinaa MartemaTuKa
NHCTUTYT SHEPreTUKU I'pynna HTTC-24

1. HecoOcTBEHHBIE HHTErpalibl, X OCHOBHBIC CBOICTBA. HpI/I3HaKI/I CXOANMOCTH HECOOCTBEHHBIX

WHTETPaJIOB.
2. Haiitu Heonpez[eneHHHe WHTETpaJbl:

1) [ @ ——)dx 2) [x*Inxdx 3) fCOSllXSlnXdX 4)I—(X D02

wl2

3. BbruncauTs onpeeneHHbl MHTErpa: I Xcos—dx .
0

4. Pemmuth muddepeHipanbubie ypapuenus: 1) y' = xfjsl; 2) xy-2y =3x°;
3) y'—=7y'+6y=0.

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

nMeHu akaa. M. /1. MAIIHOHIIIMKOBA
JlvcuuIuiiHa MaTteMaTuka
NHCTUTYT SHEPreTUKU I'pynma HTTC-24
1. Iuddepenunansubie ypaBHeHUs. OCHOBHBIE MTOHSATHSI.
2. HaiiTu HeonpeieeHHbIE HHTETPAJIbL:

9 *In xdx: xdx dx
) i B)I\/ﬁ I5+2x+x2

3. BerauciauTs onpeeneHHbi HHTerpa: jcos X sin x dx .

4. Pemuts nuddepeHpanbHble ypaBHEHUS:
1) xy' = 2y%; 2) y'+%=2x3; 3) y =sin5ux.
. MuHuCcTEPCTBO HAYKH U BbICIEro o0pa3oBanusi P®
I'POSHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWN YHUBEPCUTET
nMeHu akaa. M.JI. MUIIHOHIITMKOBA
JIMCIuIIMHA MaremaTHuka
NHCTUTYT SHEPreTUKU Ipyrma HTTC-24
1. Heonpenenenuslii nuterpan. CpoiicTBa HHTErpayioB. Tabnuiia HeonpeaenEHHBIX HHTETPAJIOB.
2. Haiitu Heonpe/ieneHHbIe HHTETPaJIbL:
D [6x + 25 2) Ixe “dx; ) [——= sin xdx . 4)

cosx+4’

83

dx
X2 +2X+22

3. BeluuciauTs onpeneneHHblii MHTErpadt: J xIn xdx .
eZ
4. Pemuth muddepeHuaabHble ypaBHEHUS:
1) y=22% 2y -Z=x% 3y -7y +6y=0.
MuHHCTEpPCTBO HAYKH U BbICcIIero oopa3osanusi P@®

45



I'PO3SHEHCKUI T'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKHU YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIIMKOBa
JlMcuuIinaa MartemaTuKa
WMHCTUTYT SHEPreTHUKU I'pymna HTTC-24
1. Tumbl npocTeHIMX paMOHANBHBIX APO0ei U UX HHTETPUPOBAHHUE.
2. Haiitu HeonpeaeIeHHbIE HHTErPaJIbl:

D @6 - Do 2 [xeax 3) [

XdX . 4J- dx

) V154 %%

X
3. BbruncauTs onpeeaeHHbli HHTErpa: IXCOS— dx .
0
4. Pemmth muddepeHIranbHbIe YPABHCHUS:

2 _ "
1) y’=yx36' 2) y—Z=7x% 3)y =cos7x+x%

! x

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

nMeHu akaa. M.Jl. MIUUTHOHIIIUKOBA
JlMcuuIIMHa MaremaTuka
WMHCTUTYT SHEPreTUKU I'pymna HTTC-24
1. UnTerpupoBanne TPUTOHOMETPUUYECKUX (PYHKLIUH.

2. HaiiTu HeompeneeHHbIE HHTETPAJIBI:

1) [ (= + 2% - Tv)dx; 2 2x+3)d tgxdx. dx
)f(\/_ x)dx; )_[xsm( X+ 3)dx; S)Jcosx 4)1169_)(2

. X
3. BeruucauTs onpeeneHHblii HHTerpa: jxsm —dx .
0

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

3) y'=3x+cos X.

5 MuHuCTEPCTBO HAYKH H BbICIIEro odpazoBanusi PO
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHN YHUBEPCUTET
nMmend akaa. M.J1. MuwumnoHIKoBa
JIMCIuIIMHA MaremaTuka

NHCTUTYT SHEPreTUKU Ipyrma HTTC-24
1. Onpenenennblit HHTETpal U ero cBoiictBa. ®opmyna Hetotona-JleitoHua.
2. HaiiTu HeolpeieIeHHbIE MHTETPAJIBL:

1) [ (@x* +43/x? )dx; sinxdx, gy Ox
)I( )dX; 2 [(2x+3)cos3xdx ?,)jCOSX 4)j5+6x+x2

3. BBIUUCTUTH ONpeIeTICHHBI HHTETPa: I(2X3 —3x+3)dx.
4. Pemuth quddepeHimaibHbie ypaBHCHI:Ilﬂl
1) x'+3y=0;2) y'—xl:xz; 3) y"=3x%+2x .
MuHHCTEpPCTBO HAYKH U BbICcIIero oopa3osanusi P@®
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I'PO3HEHCKHWI T'OCYIAPCTBEHHBIN HEOTSIHOU TEXHUUYECKWUIM YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIIMKOBa
JlMcuuIinaa MartemaTuKa

WMHCTUTYT SHEPreTHUKU I'pymna HTTC-24
1. IlpunoxeHus orpeeeHHOr0 HHTErpaa.
2. Haiitu HeonpeaeIeHHbIE HHTErPaJIbl:

é\)_[(b‘x“ +%]dx;6)f2x +3%.5%dx; ) [(Bx—2)-cosxdx; 2)f ax

36+x2

Ux?

1
dx
3. BbruncauTs onpeeneHHbli MHTErpa: J.z— :
o X°+4Xx+5
2
4. Peunth mudpdepennmansupie ypapuenus: 1) X)' = 3y?; 2) y'——y =x°;
X

3)2y" +2y'+ 5y =0.
KpuTtepuu oueHKH (8 pamKax npomexcymouHou ammecmayuir)

Pecnamenmom BPC kagedpul «Bvicuias u npuxkiaouas mamemamuray omeem cmyoeHma Ha
9K3aMeHe OYenusaemcs no S-0ainbHOU wKae.

Kpurepuii oueHkH oTBeTa Ha IK3aMeHe:

— 5§ 0a/n0B TOIy4aeT CTYIEHT, MPOAEMOHCTPUPOBABIIMIA TMOJHOE BIIAJCHWE 3HAHUAMU B
COOTBETCTBUH C TpeOOBaHUSAMHU Y4eOHOW MpPOrpaMMbl, T.€. PEIIMBIIUIN Bce 3afaHus 0e3 OIMMOOK B
JIOTUYECKUX PACCYKJICHUSAX U B 0OOCHOBAHHUH PEIICHUS;

— 4 0anaja moiydyaeT CTYJEHT, KOTOPHI NpH IOJHOM BIAJECHUU 3HAHUAMU B COOTBETCTBHM C
TpeOOBaHUSAMHU YUeOHOH MporpaMmbl JONMYCTUJI OTHENIbHBIE HECYIIECTBEHHbIE OLIMOKH JIMOO
IIPUBEJICHHBIE UM pEIIEHUs] HEJOCTATOYHO 0OOCHOBAHbI;

— 3 faJu1a MOJTydaeT CTY/ACHT MPH HETIOJTHOM W3JIOKEHUH TONYUYEeHHBIX 3HAHUH, JONMYCTHBIIUHN MPH
ATOM OT/IEJTIHHBIE CYIIECTBEHHBIEC ONTHOKH;

— 2 0aana mody4yaeT CTYISHT MpuU OECCUCTEMHOM W3JI0KEHUU MaTepHalia, JIOIMYCKaIOIIHi
CYIIECTBEHHBIE OIMMOKH, KOTOpPBIE MOTYT MPEIMSATCTBOBATh YCBOCHHUIO JalbHEHIIeH y4eOHOU
uHpOpMalnu.
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