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ITACIIOPT
®OHJIA OLIEHOYHBIX CPECTB 10 YYEBHOM JUCLUATIIMHE

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




INEPEYEHDb OIEHOYHbBIX CPEACTB

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

NEPBbIIA CEMECTP
BOIPOCHI 1151 COBECEJIOBAHUS (TEKYIIUIA KOHTPO.Ib)

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

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

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

Cuctembl muHelHbIX ypaBHeHUH. [IpaBuno Kpamepa. OgHopoanas cuctema.

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

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

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

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

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




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

mapadoJIbI.

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

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

Paznen: «Ilpenen u HenmpepbIBHOCTH (PYHKITHUIY

1. [Ipenen yukuuu B Touke. [Ipenen Gpynkunu Ha 6eckonedHOCTH. OJTHOCTOPOHHUE TMPEICIbI.
OrpaHn4eHHOCTb (DYHKIIHUU, UIMEIOLIHIA TIpeer.

2. beckoneuno Gonpinast 1 O0eckOHEUHO Mayiasg (PYHKLIMU U CBSA3b MEXIy HUMHU. Pazmoskenue
(byHKIMK, UMEIOLIeH TIpeiell, Ha TOCTOSHHYIO0 U OECKOHEUHYIO MaITyIo.

3. OcHOBHBIE TE€OpPEMBI O TMpeaenax. PackpbeiTue HeoNpeneNeHHOCTEN (o] u (31. I1epBbiii

o] 7 [

3aMevaTeNbHbIN mpeaer.

4. Uucnossle nocnepoBarenbHocTu. Ilpenen nocnenosarenbHocTH. CylllecTBOBaHUE IMIpefelia
MOHOTOHHOM OrpaHMYEHHOU mocneaoBareabHocTU. Uncno e. Hatypanbhblie 1orapudmsl.

S. CpaBHeHHE OSCKOHEYHO MalbIX. DKBHBAJCHTHBICE OECKOHEYHO Majible. 3aMeHa O0EeCKOHEYHO

MaJIbIX YKBUBAJICHTHBIMH [P BBIYMCIICHUU MIPEJICIIOB.

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

7. HenpepeiBHOCTh (GyHKIIMU Ha oTpe3ke. CBOICTBa HENPEpPHIBHBIX Ha OTpe3Ke (YHKIUI:
OTPaHUYEHHOCTh, CYIIECTBOBAHNE HAUOOJBIIETO U HAMMEHBIIETO 3HAYCHUH, CYIIIECTBOBAHUE
MIPOMEKYTOUHBIX 3HAUCHHIA.

Kpurepun oueHku (8 pamxax mexywet ammecmayuu)

o

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

Kpl/ITele/I OILICHKH OTBETOB HA TEOPETUIECCKUE BOIIPOCHI:

— 5 0a/yi0B BBICTABJSIETCSl CTYJIEHTY, €CJIM OH W3JIOXKUJ COJIep’)KaHHWEe BoOIpoca B oObeMe,
MPEIyCMOTPEHHOM MPOTPaMMOI, TPU STOM H3JIOKWI MaTepHal TPaMOTHBIM S3BIKOM, TOYHO
UCIIONIBE3YSl MAaTEMAaTHUeCKYl0 TEPMHHOJOTHIO U CHUMBOIMKY, B ONPEICICHHON JIOTMYECKOM
MOCIe0BATEIHHOCTH;

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

— 3 0aJsia BBICTABJSIIOTCS CTYJAEHTY TIPH HEIOJIHOM pPAacKPBITHU COJICP)KAHUS BOIPOCA
(comeprkaHue BOIpOCca M3J0KEHO (PparMeHTapHO, HE BCETa MOCIIeI0OBATEIRHO), HO MIOKa3aHo o01ee
MMOHMMAaHKE BOMIPOCA; TOMYIIEHBI OMMOKY IPU UCIOIBF30BAHUN MAaTEMATUYECKON TePMUHOJIOTHHY;

— 2 fajuia MoJIy4yaeT CTYAeHT, IMPOJEMOHCTPUPOBABIINI OOPHIBOUHBIC 3HAHUS W JIOMYCTHBIIHIA
OIMOKY B ONPEICTICHUH MOHSATHI U MIPH UCIIOJIb30BAHIH MaTEMaTHIEeCKONH TePMUHOIIOTHH;

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



KOMILIEKT 3AJAHUM JIJIsI KOHTPOJBHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)

MEPBAS ATTECTALUS
BMJIET Nel
1. Haiitu nponssenenne Marpun A*B, ecim: , _ (2 3) (s 2) _

. . 3X, + 5%, + 7x, =1,
2. Pemmts cucteMy JIMHEHHBIX ypaBHeHuid metoqoM Kpamepa win layeca: | | 5, o, _g
1 2 3 !
|2%, + 2x, - 3x, = 1.
Haiitu xoHel BEKTOpa 4 - {3;-1;2}, €CIM €r0 Ha4aJlo B TOUKe M (1; - 1;2).
YIpOCTHTB BBIPAXKEHHUE: (24 — 3b )x (3 + 4b ).
5. Haiitu yron npu Bepmuae A B Tpeyroyibanke ABC, eciu:
A (0; 3; 1), B(1; 5; —6), C(-5; 2; 1).
BUJIET Ne2

1. Haiitu npoussenenue Matpun A*B, ecnu: (2 -1 0) \ \

A:L_4 s SJ,BLE iJ

2. Pemmth cucremy nuHEHHBIX ypaBHeHUH MeTooM Kpamepa unu Iaycca:
jZXl +5X, +3x, =6,
X, —3X, — 9%, =8,
[le +4x,-3%x,=9.
3. HaiiTn Hauano BeKTOpa b = {5;12;- 6}, €CJIM €0 KOHEIl B TOUKE A (217 :3).

4. Yupocrure BBIpaXeHHUE: (5a + 3b)x (2a —b)
5. Haiitu momans tpeyronsuuka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUJIET Ne3
Haiitu npousBenenue marpunr A*B, ecnu:

(3 -2 0y  (-5)
(. |

S N

2. Pemmth cucremy MMHEHHBIX ypaBHeHHI MeTogoM Kpamepa mmm [aycca:

=

X, + X, + X, =6,
X, + X, — X; =10,
[3x1+ X, +3X, =12,
3. Haiit Hauamo BEKTOpA , — {5:10; - 2}, €CIIH €r0 KOHEIl B TOUKE A (2;7.3) -

YrpocTute BEIpakenue: (a+b) + (a—b).
5. Haiitu yron npu Bepimne B tpeyronbsuuka ABC, eciu: A(5; =3; 4), B(7; 0; 7), C(6; -3; -1)
BUWJIET Ne4
1. Haiitu npousBenenue Matpuny A*B, ecnu:
(-2 3) (5 2)
A= , B = .
s o) e )
2. Pemmth cuctemy NMHEHHBIX ypaBHEHHH MeTogoM Kpamepa i [aycca:

jx1+ 2x, +3x, =5,
2%, — X, = Xz =1,
[x1+3x2 + 4%, =6;

3. Halitn KOHEN BEKTOPA 4 - {1;-1;3}, ECJIM €TI0 HAYAJIO B TOUKe M (3;1;2).



4. VUpocTHTe BBIPAKEHHE: (2a + 3b )x (a + 2b)

5. Haiitu 006éM nupamuasl ABCD, ecm:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).
BUJIET NeS§S

1. Haiitu npousBenenue matpuil A*B, ecnu:

(1 5 2) (2 1 0)
| I |

A= 2 0 3,,B= 3 -1 -2
L—s 1 1J L 4 5 —SJ
2. PemuTh cucTteMy JIMHEWHBIX ypaBHEeHHI MeTogoM Kpamepa unu [Maycca:
j2X1— X, + X, =4,
3%, + 2X, + 2%, =1,
{xl— 2X, + X3 = 2.

w

HaiiTu xoHew BEeKTOpa 4 - {5;-1;- 2}, €CJIM €r0 Ha4aJlo B TOYKe M(1; - 1;3).

&

YrpocTuTe BeIpakeHue: (2i - 3j)- j+ (3i+ k) k
5. Haiitu momans tpeyronbuuka ABC, ecnu: A(8; 6; —3), B(2; 2; 1), C(8; 7; -3).

BUJIET Ne6
1. Haiitu npoussenenue marpun A*B, ecinu:
(2 1)
| | (1 -1 1)
4=;3 -3, B= L J
2 4 3

2. PemuTs cucTemy JIMHEHHBIX ypaBHeHUH MetogoM Kpamepa mwnu ["aycca:
JBX1 +4x, - 3x,=4,
2%, — X, + X5 =2,

[x1+ X, = 2%,=0.

3. HaiiTi Hauano BEKTOPA p, - f1;2;- 6}, €CIIM €TO KOHEIl B TOUKE A (2;11;6) .
4. Yupocture BBIpaXeHHE: (a+b)xb + (3a - c)xc.
5. Haiitu 006éM mupamuast ABCD, eciu: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).
BUJIET Ne7
1. Haiitu npousBenenue matpuil A*B, ecnu:
(1 -3)
A= | 2 2 | B = (-5 1)
oo 4
- Lo 4

2. Pemmth cuctemy nMHEHHBIX ypaBHeHHH MeTogoM Kpamepa miu [Naycca:
Jx1+2x2+ Xy =8,
2X, = X, + X3 =3,

[2x1+ 3X, = Xy =5.

w

Halitu xoHen BEKTOpa 4 - {4;1;- 2}, €CIIM €T0 HA4YaJIO B TOUKE M (1;-1;- 2).

&

YHpocTuTe BhIpaKeHHE: (2;+ E)x (E— 25)
5. Haiitu miomans tpeyronsuuka ABC, ecmu: A (6; 9; -13), B(9; 10; —11), C(3; 5; —7)



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

(3 8) (6 3 -1 3)

A:L—l oJ'B:h 2 -4 5J'

2. Pemmth cucTemy JIMHEWHBIX ypaBHEeHUH MeTonoM Kpamepa mnmm ["aycca:
JZX1 —4x, + 3%, =1,
X, = 2X, + 4%, =3,
[3x1 - X, +5%,=2.
3. HaiiTi Hayano BEKTOPA p — s;3; - 6}, €CIH €TI0 KOHELl B TOUKE A (2;4.5) -

4. YnpocTture BBIpaKEHHE: (5; - E)x (3E +a)

5. Haiitu momans tpeyrosnbuuka 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 1 1} (2 3)
| |

A=, 0 2 0, B=4 -1,
L 3 -1 2J Lo 5J
2. Pemmwuts cucTeMy JIMHENHBIX ypaBHEHUI MeTonoM Kpamepa wim aycca:
2X, + X, + 3%, = 3,
j X+ X, + Xy = 4,
[Zx = 3%, + X, =1.
3. Haiiti KOHEL BEKTOPA 4 - {-5.1:2} , ECJIM €I0 HAYAJIO B TOUKE M (- 1;-1;2).
4. YupocTHTe BBIPaKCHHE: 2i(j x k )+ 3 j(i x k )+ 3k (ix )
5

Haittu mtomans tpeyronsuuka 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)
| | I

4=;1 =2 0,B= 4,
Ls -5 7J L SJ
2. Pemmth cucTeMy JIMHEWHBIX ypaBHEeHUH MeTooM Kpamepa nmm ["aycca:
3%, — 4%, +3x, =1,
X, = 3X, + 2%, =0,
|2, + 6x, + 2%, =3.
Haiitu Hayano BEKTOpa p - {2;12; -1}, €CIM €0 KOHEL B TOUKE A (2;4;3) -

YrpocTtute BHIpakeHHue: (2a + b )x (a - 5b)

5. Haiiti 006éM mupamuast ABCD, ecu: A(8; 4; -5), B(8; 7; —3), C(8; 6; -3), D(3; 3; 1).
BUJIET Nel11
1. Haiitu npousBenenue matpunl A*B, ecnu:

(2 3) (5 2)
4= B = :
s )" e 1)
2. Pemmth cucTeMy JIMHEWHBIX ypaBHEeHUH MeTooM Kpamepa nmu ["aycca:
3%, +5X, + 7X; =1,
X, —3X, — 9%, =8,
L2xl +2X, = 3x;=1.
3. HaiiTi KOHEIl BEKTOPA 4 - {3;-1;2}, €CIIH €I0 HAYalo B TOUKe M(1; - 1;2).



4. YupoCTHTb BHIPaXeHNUE: (2 — 3b)x (i + 4b ).

5. Haiitu yron npu Bepmnse 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 4 3 SJ,B: 3 -2,
b

2. PemuTh cucTteMy JIMHEHHBIX ypaBHeHHI MeTo0M Kpamepa ninu [Maycca:
2X, +5X, + 3%, =6,
X, —3X, — 9%, =8,
[le +4x,-3%x,=09.
Haiitu Hayano BEKTOpa b = {5;12; - 6}, €CJM €r0 KOHEL B TOUKE A (2.17;8) -
VYrpoctute BelpaxeHue: (5;+ SB)X (2;7 E)
5. Haiitu mommans 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) [(-5)
| [

A4=;1 6 -1,,B, 3,
2. PemmuTh cucTeMy JIMHEHHBIX ypaBHEHUH MeTogoM Kpamepa nim ["aycca:
X+ X, + X, =6,
X, + X, — X, =10,
[3x1+ X, +3X, =12,

3. HaiiTh Hayano BEKTOPA p - {5;10; - 2}, ECJIM €T0 KOHEIl B TOUKE A (2;7;8) .

YrpocTute BEIpakenue: (a+b) + (a—b).
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))

A:L—s —GJ'B_M —7J'

2. Pemmth cuctemy nuHENHHBIX ypaBHeHUN MeTooM Kpamepa miu [aycca:
jx1+ 2X, + 3X, = 5,
2% = X, = X3 =1,
Lxl+ 3X, +4X, = 6;
3. HaiiTi KOHel BeKTOpa ; - {1;-1;3} , €CIIM €r0 Ha4YaJI0 B TOUKe M (3:1;2).
VYIIPOCTUTE BHIPAKEHHE: (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) (2 1 0)
| I |

A=, 2 0 3,B= 3 -1 -2
L—SllJ L4 5—3J

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



w

j2X1— X, + X, =4,
3%, + 2X, + 2%, =1,
{xl— 2X, + X3 = 2.
Haiitu xoHel BEKTOpA 4 - {5;-1;- 2}, €CIM €r0 HA4aJIO B TOUKE M (1;-1;3).
Yupoctute BopakeHue: (2i - 3j)- j+ (3i+k) 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)
4=,3 -3, B= :
Lz 4 3 J
5 2

Pemmmts cucremy nuHeiHbIX ypaBHeHud MeToioM Kpamepa unu [Maycca:
JBX1 +4x, —3x,=4,
2%, — X, + X5 =2,
[x1+ X, = 2%, =0.
HaiiTi Hauano BEKTOpa p - {1;2; - 6} , €CJIU €0 KOHEL] B TOUKE A (2;11;6) -
YIpOCTHTE BEIPAKEHHE: (a +b)x b+ (3a - c)x c.
Haiitn 066éM mupamuasl ABCD, eciu: 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=,2 2 ,B= .
Lo 4
3 1

Pemmts cucreMy nuHEHbIX ypaBHeHHH MeToioM Kpamepa unu ['aycca:
Jx1+2x2+ Xy =8,
2X, = X, + X3 =3,
[le +3X, = Xy =5.
Haiiti xoHel BEKTOpa 4 = {4;1;- 2}, €CIU €r0 HAYaJIO B TOUKe M (1;-1;- 2).
YrpocTture BbIpaKeHHE: (2a + b)x (b - Za)

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

(3 8) (6 3 -1 3)
A = . B = .
L—l oJ Ll 2 -4 SJ
Pemmts cucreMy nuHeHbIX ypaBHeHHH MeTonoM Kpamepa i ["aycca:
2%, —4x, + 3%, =1,
X, = 2X, + 4%, =3,
[3x1 - X, +5%,=2.

Haiit Hayano BEKTOPA b - {5;3;- 6}, €CJIA €70 KOHEL B TOYKE A (2;4;8) .

Ynpocture BeIpaKEHHE: (5; - E)x (3E + ;)

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 -1,
L 3 -1 2 J Lo 5 J

Pemmmts cucremy nuHeiHbIX ypaBHeHUd MeToioM Kpamepa unu ["aycca:
j2xl+ X, + 3%, =3,

X+ X, + Xy =4,
[le— 3X, + X, =1.
Haiitu xoHel BEKTOpa 4 - {-5;1;2}, €CIM €0 HA4Yalo B TOUKE M (- 1;-1;2).
Yrpocrure Boipaxenne: 2i(jx k )+ 3 j(ix k )+ 3k(ix j)
Haiitu mtomazns tpeyronsuuka ABC, ecmu: 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)
| | |

A4=,1 -2 0, B= 4,
Ls -5 7 J L 5 J
PenmThb cucreMy JIMHEHHBIX ypaBHeHHH MeTooM Kpamepa wiu ["aycca:
Jle —4x, +3x,=1,
X, = 3X, + 2%, =0,
| 2%, + 6x, + 2%, = 3.
Haiitu Hayano BEKTOPA p - {2;12; -1}, €CIM €0 KOHEL B TOUKE A (2;4;3) -
YHpocTuTe BEIpakeHue: (2a + b )x (a - 5b)
Haiitn 066éM mupamuael 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,

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° +9y° —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 npenensi:

5x

2 5 3
a) lim X" +3x+ 2 ; 0) lim 3x” +4x" 4+ x - 6‘)Iim
X5 -2 2x> +5x 4+ 2 K> 0 5x' +9x? -7

»2) lim

x— 0 X —> o0

X —8 X, .o Ax=-1-1
;€) fim ~——— =
X —9 x> 2 X — 2

BUJIET 2
CocraBUTh ypaBHEHHE MPSAMOM, IPOXOIAIIEH Yepe3 TOUKY NEPECEUECHUS] MPSIMBIX:

x+2y+3=0, 2x + 3y + 4 =0 MW IapaJJICIbHON NPAMOU 5x + 8y = 0.
Haiit koopauHaThl HEHTPaA U PAAUYC OKPY>KHOCTH U ITIOCTPOUTH €€:
x2+y2+6y—7:0_

CocraBuTh ypaBHEHHUE TIJIOCKOCTH, MPOXOIAIIECH Yepe3 TP 3aJaHHbIE TOUKH
M, (4,1,-1), M,(0;-2;1), M,(-3;1,0).
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Haiitu npenensr: a)

i X + 8 §
lim .
o (37
BUJIET 3

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

0) ypaBHEHHUE MPsMOH, poxo el yepe3 Touky C napamienbHo npsimond AB
A(8; -10), B(4; —4), C(0; -7).
2. IlpuBecTy K KAHOHUYECKOMY BUAY YPaBHEHUE KPUBOM U TIOCTPOUTH €€:

X2—4X+3-6) 2x% 4+ 4%+ 3 B) \/ﬁfz.r) . sin 4x . )
lim —————"Ilim 53— lim ———— > lim ——— A
x—>3 X" -9 X © 33X+ 9x -12 x—>7 7 — X Xx— 0 tg 2 X

16x° -9y’ —64x-18y +199 = 0.
CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH Uepe3 TpU 3aJaHHbIE TOUKU
M, (3;-1,2), M, (4;-1;-1), M ,(2;0;2).

v 2 2 _
Haiitu npesienst: a) jim X_—2X =8 6)|j;m 4X_+5X=3 |

x>4  x° 16 x> 3x° + 9x — 12
in 6x . . x -1 X. AX +1 -2
B) lim M,F)lum( \ 5€) jim Y2 - 2.
Xx— 0 3 X x%xkx_'_:.;) X— 3 X — 3
BWIET 4

CocTaBuTh ypaBHEHHE IPSIMON, IPOXOJAIIEH Yepe3 JaHHYIO TOUKY, IEPIEHIUKYIIIPHO JaHHOU
OpAMOM: N (- 2;-3), 2x -y +3=0.
Haiitn koOpAMHATBI IEHTPa U paguyC OKPY>KHOCTH U IIOCTPOUTH €€:
x2+y2—8x+6y:0.
CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH Uepe3 TpU 3aJJaHHbIE TOUKU
M, (-2;0; -1), M, (1 - 2;3), M, (4,-1 2;)

X
2 5 3
. X" —=3x+2 4%x° +4x° —x . X+1
Haiitu ipesienst: @) lim —5———:> 0 lim - - ;B)|Im( W ;
xs2 2X —x-—6 xow 33X +9Xx°+3 Hw\x_7j
_sin 4x Vx+7-3
x>0 tg 2x x>2 x° -4
BUJIET 5

Hanbl toukn 4, B u C. Haiitu: a) oOmee ypaBHeHue npsimoil AB; 0) ypaBHEHHE HPAMOIi,
npoxoasieit uepes Touky C nmapajienbHo NpsiMoil AB; 6) ypaBHEHHE IPSAMOM, TPOXOASIIEH uepes
touky C neprneHmukyisiprao npsimoit AB.  A(5; 10), B(3; 9), C(-11; 4).

[IpuBecTn K KAHOHUYECKOMY BUJYy YPaBHEHUE KPUBOU U IOCTPOUTH €€:

x2—4y—6x+29 =0

CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJJaHHbIE TOUKU

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

2X
2 _ 4 2 2x -1
Haiitu nipeziensr: a ) |im 2x2+—x10;6)“m M,B)Iim (— ;
xo2 X = x =2 row  3X 4+ 9X xoxl 2X + 3 )
) 10 x . V15 —x -3
plim ——- ) Im ————
. l 2
x>0.sin 5Xx x>6  x" - 36
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BUWJIET 6
Hansl Toukn A, B m C. Haiitm: a) oOmee ypaBHeHHE NpsMONl AB; 0) ypaBHEHHE MPSMOM,

npoxozsieil uepes Touky C napajuiesabHoO IpsMOil AB; 6) ypaBHEHHE IPSAMOM, TPOXOASILIEH uepes3
TouKy C NeprneHAuKYIISIpHO IpsIMOil AB.
A(-2;-7), B(3; 0), C (2; 2).
[IpuBecTH K KAHOHMYECKOMY BHJly YpaBHEHHE KPUBOW U IOCTPOUTH €€:
16 x° —9y° —64x—-54y—161 =0
CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH Uepe3 TpU 3aJJaHHbIE TOUKU

o . . 4x° +4x —x ] (x+1w
Haiitu npenensi: a)llxm2 PRC ,6)I!rﬂ 3’ 9%’ 13> B)IM ;
xaockx_7)
_sin 4x . X+ 7 -3
r)lim ——; o) lim ———.
x—>0 tg 2X xX— 2 X — 4
BUJIET 7

CoctaBuTh 00I1I€e ypaBHEHUE MPSAMOIL, MPOXOIA-IIeH Yyepe3 1Be TOUYKU U IPUBECTU €ro K BUIY C
YTJIOBBIM KO3 (DHUIIMEHTOM: 4 (- 2;- 3) U B (- 5;4)

[IpuBecTH K KAHOHUYECKOMY BUY YPaBHEHHUE JUIUIICA U IOCTPOUTH €T0:

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

CocTaBUTh YpaBHEHHE MIJIOCKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJJaHHbIe TOUKU

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

2x
: 78 . . ) (3)6 + 2
Haiitu MIPEIEIIBI: a)“m &; 6)I|m M; B lim )
o1 XT—2x+1 row 3% 48x7 12 x o= 3x -1)
. sin 6x lg_x —2
F) lim ;e) lim Er—
x—0 tg 2X Xx—5 X — 25

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

x+2y+3=0, 2x + 3y + 4 =0 1 IapaJJICIbHON NPAMON 3x -5y = 0.
[MpuBecTH K KAHOHUYECKOMY BHY YpaBHEHHE THIEPOOIIBI U IIOCTPOHTH €8: x° — y° —4y =0 .

CocTaBUTh YpaBHEHHE MJIOCKOCTH, MIPOXOJISIICH uepe3 TP 3aJJaHHBIC TOUKU
M, (-2;0; -1), M, (1 -2;3), M, (4,-1; 2;).

5x* +7x°+5 v3x+1-4

2 -
Haiitu npenensr: a) o X *2X=3:6); =~~~ ~ 7 p) lim
) m > 2 '
'X'ITL x*+5x + 6 vow Xo+8x' - 2x x>5  x -16

2x
T) lim (1 + \W ,H) lim 10 x )
ool x-2) x>0 sin 5x
BUWJIET 9
Hansl Touku 4, B u C. Haiitu: a) obiiee ypaBHeHHe NpsAMOil AB; 6) ypaBHEHHE MPSIMOA,

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).
[IpuBecTr K KAHOHMYECKOMY BUY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:
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2
4x +36y>+72y-16x-92 =0
COCTaBI/ITI) ypaBHeHHe IIJIOCKOCTH, HpOXOI[HH_[CI‘/'I qucepe3 Tpu 3aJaHHBIC TOYKHU

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

. 2 _ 8x  —9x° + x°
Haiitn npenenst: a) jm zxsﬂ; O lim #;
X2 X" -8 X— o 3X +9x
x
i X )Iim(XJr?Y ) lim S
p)lim — | r : ) lim
o1yx+3-2 el x ) 05X
BUJIET 10

CocraButh 00I1I€e YpaBHEHUE MPSMOM, IPOXOIAIIEH Yepe3 ABE TOUKH, IPUBECTH €T0 K BUITY
YPaBHEHUS B OTPE3KAX: 4 (3;-3) U B (- 2;4).
[TpuBecTH K KAHOHUYECKOMY BUY YPAaBHEHUE KPUBOU U TIOCTPOUTH €€:
5x° +9y° -30x+18y + 9 = 0.
CocTaBUTh ypaBHEHHE IIJIOCKOCTH, POXOASIIEH Yepe3 TpU 3aJaHHbIe TOUKH
M, (3;-1,2), M, (4,-1;,-1), M ,(2;0;2).

2 5 3
X —x—-230 8x +4x -3
Bbruucnute npezenst: a) lim —————>5 0) lim — - ;
v -5 X + 125 vow DX +8Xx —12x
3x
: _ 7 _ ANB3x+4 -4
B) lim — ;Dlim |[1-—| ;e) lim ———.
x>0sin 6 X x| X ) x>4  x° _16
BMJIET 11

Hanbl Touku 4, B u C. Haiitu: a) oO1iee ypaBHeHue NpsiMoit AB; 6) ypaBHEHHE MPSIMO,
npoxojsiei yepe3 Touky C napamiensHo NpsMoit AB; 6) ypaBHEHHE NPSIMOM, TPOXOIAILEH yepes
TouKy C NEepHeHIUKYISAPHO NpsMon 4B

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 MJIOCKOCTH, MPOXOAAIIEH uepe3 TpU 3aJJaHHbIE TOUKU

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

x>+ 3X + 2 i 3x° + 4x° + x
Haiitu npenensr: a) XIIT]Z 2x" + 5x + 2 ; 0) @ 5x"+9x" —7:
i tg 5x
X
il _ (x-8 oAx-1-1
8) X 5 2) lim ; e) lim ——.
xawKX_gj X— 2 X—2
BUJIET 12

CocraBuTh ypaBHEHHE MPSAMOM, IPOXOIAIIEH Yepe3 TOUKY NEPECEUECHUS] PSIMBIX:

x+2y+3=0, 2x + 3y + 4 =0 MW IapaJJICIbHON NPAMOU 5x + 8y = 0.

Haiitn koopAvHATBI LIEHTPa U palyC OKPYKHOCTHU U IIOCTPOUTH €€:
x2+y2+6y—7:0_

CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJJaHHbIE TOUKU

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

13



2 2 A1l — x - 2
Haifi mpenener: a) i ~—=2**3.:6)|im 2X +A4X+3 by im ————— =
9

2 +9x —12 x> 1 7 — X

3
Xx—3 X - X—> o 3x

sin 4 x

. . x+8Y)
r) lim ;Il)llm( ) :
x>0 g 2X el x+7)

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

0) ypaBHEHHUE MPAMOH, poxo el uepe3 Touky C napamienbHo npsiMond AB
A(8; -10), B(4; -4), C(0; 7).
[IpuBecTr K KAHOHUYECKOMY BHY YPAaBHEHUE KPUBOM U IOCTPOUTH €E:
16x° -9y  —64x-18y +199 = 0.
3. CocraBuUTh ypaBHEHHUE MIJIOCKOCTH, MPOXOSAIICH Yepe3 TP 3aJaHHbIE TOUKU
M, (3:-12), M, (4;-1,-1), M ,(2;0;2).

2 2
4. Haiitu npezenst: a) lim X —2x-8. 6) lim AX +5x-3

x>4  x°—16 x> 3X° + 9X — 12
. sin 6x . x—1) CoAx+1-2
B) lim ;T)lim ;e) lim ——.
x— 0 3x x»wkx_'_g} x—>3 X — 3

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

OpAMOM: N (- 2;-3), 2x -y +3=0.

Haiitu koopAMHATBI HEHTPA U pauyC OKPY>KHOCTH U IIOCTPOUTH €€:
x2+y2—8x+6y:0.

CocraBUTh ypaBHEHHUE MIJIOCKOCTH, MMPOXOALIEH Yepe3 TP 3aJaHHbIE TOUKH

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

Haiitu npenensi:

x° - 3x+2 . 4%° + 4x° - x

lim ——7——— lim 2 Xx+1Y) sin 4 x
a) o2 2X —x=6.gG)xx 3X +9X +3,B)Iim( ) ; T)lim :

xaockx_7) x— 0 tg2x
o oAX+7 -3
||m2—
H) X— 2 X _4

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

npoxojsiei yepe3 Touky C napanieabHo NpsMoil AB; 6) ypaBHEHHE MPSIMOM, MPOXOAIIEH yepes
TouKy C NeprneHAuKYISIpHO IpsIMOit AB.
A(5; 10), B(3; 9), C(-11, 4).
IIpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:
x2—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
2 _ 4 2 2x -1
2 +9x o= 2x + 3 )

X— 2 - - X— o 3
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. 10 x ~4/15 - x -3
F)Ilm — e lim —
x=>0sin 5x x>6 X" — 36

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

npoxozsieil uepes Touky C napajuiebHoO IpsMOi AB; 6) ypaBHEHHE PSAMOM, IPOXOASIIEH uepes
TouKy C 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, (51, 0), M,(0; 4;,-3), M, (1 4, -1).

. 2 5 3 x+1Y)
Haiitu mpenenst: ) X ~3**2:6), 4% * 4 _X,B)Iim( ) ;
o2 2X° —x -6 e 3X1+9x° +3 ool x -7 )
_sin 4x ) X+ 7 -3
plim ——— x5 lim —— >
x—>0 tg 2 X X—> 2 X2 — 4
BUJIET 17

CocraButhb 00111€€ YpaBHEHHUE MPSMOM, POXOIA-IIIEH Yepe3 JIB€ TOUKU U MIPUBECTHU €ro K BUAY C
YIIIOBBIM KO3(QOULUEHTOM: 4 (- 2;- 3) U 3 (- 5;4)
[IpuBecTy K KAHOHUYECKOMY BUAY YPaBHEHUE ILIUIICA U TOCTPOUTH €ro:

4x° +9y° +32x-54 y+109 =0.
CocraBuTh ypaBHEHHUE TJIOCKOCTH, MPOXOAIICH Yepe3 TP 3aJaHHbIEC TOUKH

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

2x
\ , . 3x+ 2
5x" +4x° +3 B||m _ :

2
Haiitu npenenst: a) [im w; 0) [im

X1 x2 —2x+1 K> 3x4+8x2—12x’ Xﬁwk 3x—1)
. sin 6x JI—x -2
r) lim ;e) lim ————— .
x—0 tg 2X x—>5 X2—25
BUWJIET 18

CocTaBUTh ypaBHEHHE MIPSMON, IPOXOAIIEH Yepe3 TOUKY IEPECEUECHUSI TPSAMBIX:
x+2y+3=0, 2x + 3y + 4 =0 Y1 IapaJJICIbHON NPAMON 3x -5y = 0.
[TpuBecTH K KAHOHMYECKOMY BH]Ty YPaBHEHHE THIIEPOOIIBI M IOCTPOUTH €€: x* — y° — 4y =0 .

CocTaBUTH YpaBHCHHE INIOCKOCTH, l'[pOXO,Z[SIH.ICfI 4Cpe3 TpU 3aJaHHBIC TOYKU
M,(-2;0; -1), M, (1, - 2;3), M,(4,-1, 2;).

5x4+7x2+5. v3x+1-4

2 -
Haiitu npenenst: a) ;. X +2X=3: ) =~ = "~ g) lim - ,
lems x° +5x+6 IXILTL x® +8x" - 2x x>5  x" —-16
2x
e x=2) x>0 sin 5x
BUJIET 19

Hanbl Touku A, B u C. Haiitu: a) obuiee ypaBHeHHE IpsIMOii AB; 6) ypaBHEHHE TIPSIMOH,
npoxosieit yepe3 Touky C napauiensHo npsmoid 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 +36y° +72y-16x—-92 =0
3. CocTaBuUTh ypaBHEHHUE IIOCKOCTH, IPOXOJIAIICH Yepe3 TPH 3aJaHHbIC TOUKU

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

. 2 _ 8x’ —9x° +x°
4. Haiiti ipesesst: a) [jm w;@“m 4x A
X— 2 X3_8 X—> 3X +9x
x
i X Jlim (X7 ) lim ST
p)lim — | r ) im ——
ol x+3-2 oelox ) x>0 5X
BUJIET 20

1. CocraButh 00111€€ YpaBHEHUE IPSIMOM, MPOXOIAIICH Yepe3 IBE TOUKH, TPUBECTH €r0 K BUIY
YpPaBHEHUS 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 YpaBHCHHEC INIOCKOCTH, HpOXOI[SIH.[Cﬁ 4Uepe3 TPU 3aJaHHBIC TOYKHU
M, (3;-1,2), M ,(4;-1;-1), M ,(2;0;2) -

5 3
4. Beraucmuts npegens: a) | x = x =30 5 6) i, B +4x -8 .

s X'+ 125 vou 5x'+8x° 12k
3x
11X _ 7 _ 3x+4 — 4
B)lIm ——p)lim |[1- —| ;e) lim ———.
x=>0gin 6 X X*)cOK X) x> 4 x° —16

Kpurtepuu onieHKH NMcbLMEHHOH KOHTPOJILHOI padoThI (6 pamkax pybedcHoi ammecmayuu)

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

Kpurepuii oieHKH 0HOT0 3aJaHUS:

— oOydaromuiics TPaBWJIBHO pENIMJI 3aJady; IPH OSTOM JIOTHYHO, TIOCIEOBATEIbHO U
aprYMEHTHPOBAHHO M3JIOXKHII PEIICHUE 3a/1a491 — MAaKCUMAIIbHOE KOJIMYECTBO OAIIIOB;

— 0o0ydJarommiics B OCHOBHOM IPAaBWJIBHO PEIIMJ 33Jady, JOIYCTHB MPH ITOM HE3HAYHUTEIHHBIC
HETOYHOCTHU U morpemHocTd — 80% OT MaKCUMAJIbHOTO KOJIMYecTBa OalIoB;

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

— oOydvaromuiics TpUBEN HEMOJHOE pelleHre 3agauu (cremeHb monHoTel — oT 30% mo 50%),
JOTTYCTUB TIPU 3TOM 3HAYHTENbHBIE Heo4eThl — 40% 0T MaKCHMaIbHOTO KOJUYECTBa OalIOB;

— oOyuaromuiicst mpusen He 6osee 30% pemieHus 3aJauu, JOMYCTUB MPU STOM IpyOble OIIMOKU U
HemoueThl — 20% 0T MaKCHMaIbHOTO KOJIMYECTBa OalIoB;

— oOy4Jaronuiicss He MPUCTYIUI K pelIeHuIo 3a1a4u — (0 6auios.
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9K3AMEHAIIMOHHBIE BWJIETBI
_ MuHuncTepCTBO HAYKH U BBICHIET0 00pa3oBaHusi PO
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIIMKOBa

Jlvcuunianaa MareMaTHukKa

NIDTII I'pyna YMb
1. BekTopsl. JIuneiinsie onepanuu Haj BekTopamu. CKalsspHOE MPOU3BEAECHNE BEKTOPOB.
2. Mansl Touku A(2,-7,-1),B(-1,1,3),C(-2,3,1). Ilpumensis BekTopHyto anreopy Haiitu yron ABC.
3. HaHo ypaBHeHHE NpsAMOM 2x + 3y + 4 = 0. CoCTaBUTh ypaBHEHUE NIPSIMOM, MPOXOAALIEH uepe3
TOYKY M (2;1), IapajjIeIbHO JAaHHOM IPSIMOM.

x> - 125 .. arctg 2x

4 Haiitu ipeaesnsl  lim - - o lim
x>5 x° —2x° —15x x>0 sin 3x

_ MunucTepcTBO HAyKH H BbICIIEro o6pazoBanusi PO
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M. /1. MWIIHOHIITMKOBA
Jlucuunimaa MaremaTuka

HNIDTII I'pynna YMb

1.BekTopHOE NMpou3BeICHHE BEKTOPOB.
2. B TpeyronpHuUKE C BepIIMHAMU: A(7;3;4), B(1;0;6), C(4;5;-2) HaiiTu yron ACB
3. JlaHbI TOYKH Ha IIOCKOCTU: A(-3; 2), B(-1; 5). CocTaBuTh 00IIee ypaBHEHUE NPIMOH,
MPOXOIAIICH Yepe3 9T TOUYKH, IPUBECTHU €r0 K BUAY C YITIOBBIM KOA(D(HULIUEHTOM.

V2—-X—-4X+6 8x5+4x3—3

4.Haiitu npenens! :  lim - ; fim ” ”
2 xT-x-6 x> 5x" +8x° —12 x

5 MununcTepcTBO HAyKH U BbICIIEro o6pasoBanusi PD
['POZHEHCKHNU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMeHH akaa. M.JI. MUIIHOHIITMKOBA
JlMcuunianaa MarteMaTruka

NIDTII I'pynna YMb

1. CmermanHoe Mpou3BeIeHNE BEKTOPOB. KoMIiaHapHOCTH TpeX BEKTOPOB.
2. Haiitu miomaap TpeyroibHUKA ¢ BEpIIMHAMU B (-2;3;5), K (4;-1;2), D (3;-4:1) .
3. Haiitu paccTosiHME OT TOYKU M (5;4;-1) IO IUNIOCKOCTH, IPOXOAALIEH 4epe3 TOUKH

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

x° - 64 sin 10 x —sin 2x

4 Haiiti npenensl: lim - ; lim
Xx>43x" —11x —4 x>0 arcsin - 3x

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

nmenu akaa. M.J[. MummoHIuKoBa
Jlvcuurumaa MarteMaTuKka
NIDTII I'pynna YMb

1.IIpsimas Ha mmockocTu. PaznuyHble BUBI YPAaBHEHUH MTPSIMOH.

- -

2.JlaHbI TOYKH B IIPOCTPAHCTBE A(-3;4;5), B(0;4;-2), C(2;-1;7) . Haiitu AA - AN, AB x AC .
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3.J[aHbl TOYKM HA TIJIOCKOCTU: A(-3; 2), B(-1;5). CocTaBUTh YpaBHEHHUE NMPSIMOM, MPOXOASIIEH

gyepe3 3T TOUKH, IPUBECTH €r0 K BUAY C YIIIOBBIM KOA(PPHUIIUEHTOM.

2
o _ (x2+2x+1) L 2xsin X

4 Haiitu ipeaensl: lim —
x>l X+ X x>01—cos X

5 MunucTepcTBO HayKH U BbICIero oopasopanusi P®
I'POSHEHCKHNU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMeHu akaa. M.Jl. MIUUITMOHIIUKOBA
Jl¥cuuIuInHa MaTtemaTuka

WLDTII pyrma YMB

1.Yron mexay npsaMbiMu. PaccTosiHue OT TOUKH J10 TPSIMOIA.
2. Haiitu miioniaapr TpeyroiabHUKa ¢ BEpUIMHAMU A (-3;2;5), B(5;-1;2), C (0;2;-4).
3. CocTaBuTh ypaBHEHHE IUIOCKOCTH, KOTOPAs IPOXOAMT Y€PE3 TOUKY M  (-2;1;—1) U UMEET

HOPMAaJIbHBIA BEKTOP n = {1;-2;3}.
4x% -Tx-2 | 1+2x -3

4.Haittu npezensr: lim — ; lim
>25x2 _11x+2 x4 Ay 2

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

HNIDTII I'pynna YMb

1. Touka MEpeCCUCHU: ABYX IIPSAMBIX. YcnoBus NnapaJuiCJIbHOCTH U IICPIICHAUKYIIIPHOCTH IIPAMBIX.

- — - —

2. JlaHbl BEKTOPHI a = {3;-1;2}, b = {1;2;-1} . BoIuMCINUTb (2a-b)x (2a+ b).
3. CocraBuTh 001IEEe YpaBHEHHE IPSIMOIL, IPOXOAAIIeH yepes J1Be TOUKH A(4;-5), B(3;-2).

tgx —sin x | V4x+1-3

4 Haiitu npenensl:  lim —— ;  lim
x>0 x(1-cos 2x) x->2 x3_g

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

nMeHH akaa. M.JI. MUIIHOHIITMKOBA
Jlvcuunianaa MarteMaTruka
NIOTII I'pynma YMb

1.KpuBbie BTOpOTO NOpsiiKa M MX KAHOHUYECKHE YPAaBHEHUS: OKPYKHOCTb, JUIHIIC.
2. B TpeyroiabHHKE C BEPIUMHAMH A, (1;3;6), A,(2;2;1), A,(—1;0;1), HaAWTH yroa A A, 4, .
3. JlaHbl TOYKH M [ (3;-1;2) U M ,(4;-2;-1) . CoCTaBUTh ypaBHEHHE IUIOCKOCTH, IPOXOAILEH uepes

TOYKY M, NEPHECHAUKYIAPHO BEKTOPY M M , M NOCTPOUTH ITY IIIOCKOCTb.

4 .
- X tgx —sin X

~ - X . -
4. Haiitu ipeensl: lim - o lim .
1 x® 4 x—2 x>0 x(l-cos 2x)

MuHHCTEPCTBO HAYKH U BbICcIIero oopasoBanust P®
I'POSHEHCKHNU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHIKoBa
JlvcuuIuiiHa MaTteMaTuka
NIDTII I'pynma YMb
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1. KpuBble BTOpOTO MOpsAIKA U UX KAHOHUYECKHE ypaBHEHHS: runepooa, napadona
2. Haiitu 00BEM mupamMuIbl C BEPUIMHAMU A (1;3;6), A,(2;2;1), A,(-1,01), A, (-4;6;-3).
3. HanmcaTth ypaBHEHHE IUIOCKOCTH, IPOXOMAIIEH YEPE3 TOUKU M | (1;-1;2), M ,(2;1;2) U M, (1;1;4) .
4 Haiitu npenensl: lim )(3—_8; lim M .
22x’-8X+ 2 x>0 3x° 4 9x-12
5 MuHuCTEPCTBO HAYKH U BbICIEro o0pasoBanusi P®
I'POSHEHCKHWU I'OCYIAPCTBEHHbBINM HE®TAHOU TEXHUYECKWHY YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIMKOBa
Jlvcuunianaa MareMaTHuKa

WLDTII pyrma YMB

1. ITnockocts. Pa3nuuHble BUAbl ypaBHEHUS TJIOCKOCTH.
2. Jlanbl KoopauHATHI TOUYEK K (5;6;-2), B(2;-4;5), D (-5;3;-1). Haiitu yron BkD .
3. daHo oO1iee ypaBHeHHE IPSIMON 4x — 3y —10 = 0 . 3amucaTh €ro B BHJIe ypaBHEHUS IPSIMOH B
«OTpe3Kax» U NOCTPOUTH ITY IPSIMYIO.
. o xP-6x+9 ] 2x+7 -5
4 Haiitn npenenst: lm ————;  im ————
x>33x° —10 X + 3 X—9 3—\/;

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

nMeHu akaa. M.J1. MWIIHOHIITUKOBA
JlucuuniMaa MaremaTuka
HNIOTII I'pynna YMb

1. Yron Mexay miaockocTsiMu. PacctosiHue OT TOYKH J10 TUIOCKOCTH.
2. Jlanbl KoopauHATHI TOUEK K (5;6;-2), B(2;-4;5), D (-5;3;-1). HaiiTu ruiomaas A KBD .

3. CocTaBuTh ypaBHEHHE MPSAMON, IPOXOAIIECH Yepe3 TOUKY A(4;-7) U NapajulebHON npsMoit

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

4 2
x =1 X+ 2x

4.Haiitu npenensi: |:T1 IR XIT ) \/“_X_ \/1__)( .
5 MuHucTEPCTBO HAYKH U BbICIIEro o0pa3oBanusi P®
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHN YHUBEPCUTET
nMmeHd akaa. M.J1. MuwummoHIKoBa
JlvcuuruimHa MaTteMaTuka
HNIOTII I'pynma YMb

1.®ynkmusa. O6nacte e€ onpeneneHus. Criocoos! 3ananus. ['paduk GyHkmmm.

2. JlaHbBl BEKTOPHI a = {3;-1:2} U b = {1;2;-1}. Beraucouts (2a + b) x b .
3. CocTaBuTh ypaBHEHUE IUIOCKOCTH, IPOXOMAIIEH YEPE3 TOUKU M | (1;,-1;2), M, (2:1;2), M, (1i1;4).

. ) x* -8l _ 4-x-3
4.Haiiti mpenenst @ lim — - —; lim =
>3 x +2x —15x X—=>-549 + x —2

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

nmenu akaa. M.J[. MuummoHIuKoBa
Jlcuuraa MarteMaTuKka
NIOTII I'pynmna YMDb
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1. Ilpsimas B npocTpaHcTBe. PasnnuHblie BUIbl ypaBHEHUS IPSIMOM.
2. Jlanbl KOOpIMHATHI TOUEK A (5;-2;-3), B(-3;-2;6), D (4;-1;5). Haiitu muomanb A ABD .

3. Hammcatsp YpPaBHEHHE IIJIOCKOCTH, MPOXOIAIICH Yepe3 TOUKY M (-4;3;-7) MapajyieabHO
IIJIOCKOCTH 6x -5y +4z-15 =0.

4 2 .
. .o X =3x" -4 . sin 2x |
4 Haiitu ipeaednsl :  lim ———  ;  lim ;

2 x' 16 x—>0 XI5

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

nMmenu akaa. M.J[. MuWIMOHIIIMKOBA
Jlvcuunianaa MareMaTHukKa
NIDTII I'pynna YMb

1. Vron MEXIY IMPAMBIMH. Bzaumuoe PaCIIOJIOKCHUEC HpHMOﬁ " IIJIOCKOCTH.
- - - -

2. Jlanbl KoopMHATHI TOYEK A(2;-1;3), B(3;0;-5), C (-1;-4;6). Haittu AB - BC, AB x AC .

3. CocTaBUTh ypaBHEHHE INIOCKOCTH, IPOXOIAIIEH Yepe3 TOUKy A(2;1;—1) U UMeeT HOpMaJIbHBII

BEKTOP n= {1,-2;3}.

. CoAx-=-1-2 . sin 5x
4 Haittu npenensl: lim —— ;. 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. MuwummoHIyKoBa
JlvcuuruimHa MaTteMaTuka
NIDTII I'pynma YMb

1.Ilpenen ¢yHKMM B TOuke, Ha OECKOHEYHOCTH. beckoHeuHO Maible W OECKOHEYHO OoJiblINe

BCINYNHEI.
- - - -

2. JlaHbI TOYKH B IPOCTpPAHCTBE A(-3;4;5), B(-4;5;2), C(-3;2;-1). Haiitu AB -BC, AB x AC
3. Haiitu paccTosiHue OT TOYKH M (4;3;0) 110 IMIIOCKOCTH, IIPOXOISIICH Yepe3 TOUKH

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

o 3-4/5+x ) tgx —sin X
4 Haiitu peniensl :  lim ———— Jim —mM—,
x>4 1 _ AJ5_ x x>0 x(1-cos 2x)

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

nmenu akaa. M.J[. MummoHIuKoBa
Jlvcuurumaa MarteMaTuKka
HNIOTII I'pymna YMDb

1. Teopema o npenenax. OQHOCTOPOHHUE MPEAEIBI. 3aMeYaTEIbHbIE TTPEAEIbI
2. JlaHbBI TOYKH B IPOCTPAHCTBE A(-3;4;5), B(-4;5;2), C(-3;2;-1). Haiitu yron ABC.
3. CocTaBuTh ypaBHEHHE IUIOCKOCTH, IPOXOSAIIEH uepe3 TOUKy M , MEPHEHIUKYISPHO K BEKTOPY

M M, , €CIIY JaHBl TOYKH: M (0;-1;3) U M, (1;3;5) .

1
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\/;—2 sin X

4 Haiitu ipefens! © im —————;.. lim — )
>4 \J2x+1-3 x—>0sin 7X

Kpurtepuu oneHKu (8 pamrax npomexcymounou ammecmayuir)

Peznamenmom BPC xkageopwl «Bvicuas u npuxkiadnas mamemamurkay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no S-0annbHOu wKae.
Kpurepuii oueHku oTBeTa Ha IK3aMeHe:

— 5 0anaoB moONydaeT CTYICHT, NPOJEMOHCTPHPOBABIIUI MOJHOE BIAJACHUE 3HAHUAMHU B
COOTBETCTBUH C TPEOOBAaHHMSIMHU y4eOHOM MpPOTpaMMBbl, T.€. PEIIMBIINKA BCce 3aJaHus 0e3 OMMOOK B
JIOTMYECKUX PACCYKICHUSAX U B 0O0OCHOBAHHUH PEIICHHS;
— 4 0aJula TONy4aeT CTYJCHT, KOTOPBIH HpPW IIOJHOM BIAJACHHHM 3HAHUSMH B COOTBETCTBUHU C
TpeOOBaHUSAMH y4eOHOM NpPOTrpaMMbl JOMYCTHJI OTAEIbHBIC HECYIIECTBEHHBIE OIIUOKU JHOO
MIPUBEJICHHBIC UM PEIICHUS] HEJOCTATOYHO 0OOCHOBAHBI;
— 3 faJu1a MOJTyyaeT CTYACHT MPH HETMOJIHOM W3JI0KEHUU IMOJy4YEeHHBIX 3HAHWW, TOMYCTUBIIMNA TPU
3TOM OT/EJIHHBIE CYIIECTBEHHBIE OITNOKH;
— 2 0ajaja moilydaeT CTYAEHT INpH OECCUCTEMHOM U3JIOKEHHM MaTepuana, JOIyCKAIOUIMH
CYILIECTBEHHbIC OLIMOKM, KOTOpPBIE MOTYT IPEMSATCTBOBATh YCBOCHUIO JalbHEWIIEeH Y4eOHOM
nHpopMaIuu.
BTOPOId  CEMECTP
BOITPOCHI JIJIsSI COBECEJIOBAHMSI (TEKYIIIUIA KOHTPOJIb)

Pazpnen: «/Indppepennuanbroe ncunciaenne GyHKuuii 0HON nepeMeHHOI
1. IlpousBoaHas (DyHKIMHM OIHOW TEPEMEHHOH; €€ TeOMETPHYECKHMH M MEXaHUYECKHUH CMBICI.
JuddepeHunpyemMocTb GyHKIUH.
2. OcHoBHble TpaBwia auddepennpoanus. [IponsBogHas ciiokHON ¢QyHKIHH. [Ipow3BOaHBIC
OCHOBHBIX JIEMEHTapHbIX (yHKUMH. Jlorapupmudeckoe quddepeHpoBanue.
3. Obparnass ¢ynkuusa. HenpepeiBHOCTF u  muddepeHIpyeMocTb  00paTHOW — QyHKIUH.
ITpon3BoHbIE OOPATHBIX TPUTOHOMETpHUECKUX (PyHKIMN. Tabmura mpon3BOIHBIX.
. AuddepeHurpoBanre HESIBHBIX U TapaMETPUUECKU 3aJaHHBIX (PYHKIIUH.
. Auddepennnan GpyHkum u ero reomerpudeckuit cmbicia. CBs3b ¢ mpou3BoaHoM. uddepenuman
cinoxHoi ¢pyHkuu. MHBapuanTHOCTh (hopMbiuddepeniinana 1-ro nopsaka.
6. IlpousBoauble U quddepeHnmans BeICUX nopsaakos. @opmyna Jleitonuna. HennBapuaHTHOCTD
¢dbopmbl nuddepeniuana nopsaKa Bhllie IEPBOTO.
. Teopemslr ®epma, Pons, Jlarpanka u Ko o nuddepeHupyeMbix GyHKIUAX.
. IIpaBuio Jlonurans packpsITHsI HEONIPEAECICHHOCTEN.
9. UccnenoBanue (QyHKIUH C IMOMOIIBIO HEPBOM MPOM3BOJHON: HEOOXOAMMBIE M JOCTaTOYHBIE
yCIIOBUSI BO3pacTaHUsi W yObIBaHUS (DPYHKUMH; OSKCTpeMyMbl (YyHKUIMU; HauOosbliee |
HaMMEHblIIee 3HaYeHUs! PYHKIMU Ha OTpE3Ke.

o1~

oo

10.  HccnemoBanwe (QYHKIMU C TIOMOIIBIO BTOPOI MPOW3BOMHOWM: AKCTPEMYMBI (YHKIIHU;
BBIITYKJIOCTb, BOTHYTOCTb ¥ TOUKH Neperuda rpaduka GyHKIHH.
11. AcumnToThl KpuBbIX. OO0IIas cxema uccliefoBaHus (PYHKIIMU U TTOCTpOeHUs Tpaduka.

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

1. OYyHKIIUM HECKOJMBKHX TepeMeHHBIX. O0macte ompenenenus. llpenen w HeNpepbIBHOCTH
(YHKIIUN HECKOJIBKUX TIEPEMEHHBIX.

2. Yactaele mpowm3BojaHble. [lomHpld muddepeHan W ero WCIOIb30BAaHUE B MPUOIHMKCHHBIX
BhIuKcIeHusX. MHBapuanTHOCTE (hopMbl moiHOro auddepenHnnana. ['eoMeTpUYECKUl CMBICT
nosiHoro nuddepenimana. KacatenbHas mi10CKOCTh 1 HOPMaJib K TOBEPXHOCTH.

3. YacTHble MPOU3BOIHBIC U TIOTHBIE AU(depeHrnansl Becux nopsakos. @opmyna Telinopa.
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. HesiBable pyHKImn u ux auddepenunpoBanue.

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

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

. YcIloBHBIM 3KcTpeMyM. Meton MHOkUTENEH Jlarpanxka.

8. Merox HaMMEHBIINX KBAIPATOB I 00paOOTKH SKCIIEPUMEHTATBHBIX JaHHBIX.

o O~

\l

KOMILIEKT 3AJAHUH JIJISI KOHTPOJBbHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

HEPBASA ATTECTALIUSA
Bapuanrt 1

5

o o 9 7 2 . tg4x ,

1. Haifti mpou3BOIHbIE TaHHBIX PYHKIUN: a)y = 6x — —+ Nx® =B5x;0)y=e’";
X

4

X . 3-X . 2 i 3 . 2 3
B)y = ——;T)y = arctg ;M) y=x -Inbx;e)y=cos 6x;K)3x y-2x=5y".
4X — X X+ 3
2. BoruMcnuTh npeaensl, IpuMeHsis npasuio Jlonurans:
o 7x - 2x% + 4x et -et _sin 7x
a) lim > ; 0) lim ———— . B)lim ot
xoo  2x° 45 =0 In(1+ x) x>0 X 4+ 1g X
Bapuanr 2
2 X
1. HaiiTi nmpou3BOIHbIE JAHHBIX (GYHKIMHA: a)y = 7 + 8x° — x—z ~¥x';0)y= m;
Y X = arctg t;
B)yzln(x— l—xz);r) ) z[)y:(xz—Gx)-Sin 2x,
y=t1/2;
€) y=sin"3x;k)y=e
2. BeruvcnuTh npenensl, NpuMeHsis npasuio Jlonurans:
. 5x’ - x’ + 7x . 20 2 . In cos x
a) lim ; T 0)lim| — - ,B)lim ———.
x>=  2x" +5x x5 x° =25 x-5) x>0lIncos 3x
Bapuanr 3
o oy 1 6 5 )
1. Haiitu npou3BoHbIE JaHHBIX QYHKIMN: @) y = — — Vx + 2x + 8;
X
2
cos X 1- x° [x=mnfL+t?); -x :
O)y=—i B y= ;D] my=e " (5x-x°);
1 - sin x 1+ x |y = arctg t;
5
e) y=(7x—x3) : K) y =sin °3x.
2. BerancnauTe npeaensl, NpuMeHss npasuio Jlonurans:
. xf-x -2 : . 3
a) lim —— ; 6)lim x-ctg zx B)lim x In2x.
x>2 2x° 4+ x =10 x—> 0 X— +0
Bapmuanr 4
1. Haiitu npou3BoHbIC TAaHHBIX (DYHKIIHIA:
/ 3 1-4" [x = sin *t;
a)y=7x3+7x+x8——3; 0)y= X;B)y=5(2—3x)2;r){ ,
X 1+4 ly =ctg t;
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M) y=3x>-cos 5x; €) y=In(x+cos x); k) y=tg 5x.
2. BoruncnuTh npenensl, npuMenss npasuio Jlonurans:

4 2
x —3x +7x

a) lim ; ; 0) lim (arcsin  x -ctgx ), B)lim x° . ctg 6x.
x>0 2y 4 By 1 x— 0 x— 0
Bapuanr §
1. HaiitTi mpon3BoIHBIE TaHHBIX (PYHKITUN
3 .
5 x° +3 (X =t-sint
a)y=2x2——5+7’\/x2—8; 0)y =———; B)y =sin XS;F){ ;
x 2v? _ 5 Ly =t-cos t
mNy=7"-cos 3x;e)y=e""; K)y=cos 4X.
2. BeruncnuTh nipesenbl, npuMensis npasuio Jlonurans:
. Bx+4x’+7 (1 e’ — 2
a) lim - =5 0)lim| —-— , B)lim ——.
x>© 8+ 2x° + 5x ol x e’ -1 e 2%~ 5
Bapuanr 6
1. Haifti mpou3BOIHbIE TaHHBIX (YHKIIHAN:
) 1
1 3-X X=—
a)y=7-x ——+2¥x —3x; 0)y-= ~; B)y =In(tg 3x);71) t’
x 3+ X 3
{y =t - 3t;
o)y = (x2 + 2x)-ex; e)y =sin ' 2x; XK)y = Nx?—2x+3.
2. BoruncnuTh npesensl, npuMeHsis npasuio Jlonurans:
o 2x - T7x+3 _ 1 1 g 2x
a) lim ——————— 0)lim - , B)lim —.
=3 x" +4x - 21 =1{(x -1 Inx) x>0 5x
Bapuanr 7
1. Haifti mpou3BOIHbIE TaHHBIX (YHKITAMN:
4
4 In 3x X=t-1
a)y=6—3x4——2+5\/x4—x;6)y= . ;B)y=tg36x;r)j X
x _ 2 .3
ly=t" -t

Dy=2"(3-x); eyy=e""%,

;  JK)y = arccos e
2. BeruncnuTh npesensl, npuMeHsis npaBuio Jlomurans:

7x° —2x% + 4x

a) lim ; ;6)Iim( 21 - ! );B)Iim[ X X J

5x

2x° +5 ol x"—x e -1) xow| 3x° — 4 3x 4+ 2
Bapmuanr 8
1. HaiiTi mpon3BoaHbIE NaHHBIX (YHKITHI:
X .2

6 l1+e [x =5sin °t
a)y:4x5——3+6’\/x5—7x; 0)y = ; B)y = arctg 23x;r){ o 1)

x 1-¢” |y =4cos "t
y:\/;‘arcsin x;e)y=In(x+x"-2); x)y=3".

2. Berunciauth MMpeaciibl, MPUMCHAA ITPABUIIO Jlonmrans:

. x—-2x +5x° . ( 1 1 ) . tg 2x
a) lim ; .5 0) lim - ,B) lim T
xoe 2 4+ 3x° 4+ x =ilx-1 x" -3x+2) 0 5x

23



Bapuant 9
1. Haiiti mpou3BOIHBIC TaHHBIX (PYHKIIHIA:

a)y=5x4——+\/ —34; 6)y_

. B)y =C0S  4X; )

2 b

12

y=x®-n7x;e) y=0-4ax*)%; %) y=arccos( e”").
2. BeruuciauTh npenensl, npuMeHsis mpasuiio Jlonuranis:

2x° + 4% + 3 L X . sin 2x

a) lim ; 0) lim sin( x —1) -tg —, B)lim .

e 3x° 4+ 9x - 12 x—>1 2 x>0 sin 5x
Bapuant 10

5 /
1. Haiitu npousBoIHbIC JaHHBIX PYHKLIUNA: @)y = 4 X - — + VX - \/g ;
X

X

1+e [x = arcsin t, <
6) y=———: B)y=cos TX; 1)1 my=(2x"-5)-¢"; e
1-e ly =Int,

y =+1-sin 2x ; %)y = In(sin 2x + cos 2x).

2. Beraucaurts npeaciibl, IPUMCEHSIA IIPABUIIO Jlonurans:

. 3x —5%x° +2 ] X’ . tg x —sin x
a) lim ; ; 0) lim ————, B)lim —————.
X 2X° — X x>01 — cos 6X x>0 3X
Bapmnanr 11

1. Haiitu mpon3BOHBIE JAHHBIX (PYHKITHI:

[x =1In’t,
a)y=7x5——+\/ —-Ine; 0)y 4X+21 :B)y=6"";r1)/

2
)J)y:xz-e_x;e)y=00585x;>1<)y:arctg 2x —1.
2. BeruncnuTh mipeenbl, mpuMeHsist mpasuio Jlomurans:

4x° + 4x° In(1+ x° x° =1+ Inx
a) lim ; 0) lim Q.B) lim —.
x> 3%+ 9x° — 13 x>0 X o1 e’ —e
Bapuanr 12

1. Haiitu mpon3BOHBIE TAaHHBIX (DYHKITHI:

2
5 f sin x X = 6t
a)y:8x——4—3x5+\/10;6)y—\/_ B)y:sin53x;r)
x /3 + cos y = 3t°

V1+1In x

n)y=e ;e)y:lnz(ctg 3x); K)y=Bx-1)-In x.
2. BerancauTe npeaensl, NpuMeHss npasuio Jlonurans:
2
X" —3x+ 2 _ cos X
a) lim ——————;  6) lim Inxe ".B) lim
x=2292x° _ xy — 6 X—> 400 H%x—ﬂ/Z
Bapmuanr 13

1. Haiitu mpon3BOHBIE TAHHBIX (DYHKITHIA:
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3 3 [x =sint—tcos t;
a)y =8x° + 23x* - —; 6)y= X ; B)y:tgg4x;r){

/X3 In x |y =tsin t;
);[)y:(xz —Gx)-lg X : e)y:ln(x+\/x2+3); K)y = arctg \/;

2. BoruvcnuTh npeensl, npumMeHsis npasuio Jlonurans:

X —4x+3 e -2 _sin 6x
a) lim ————;  0) lim — B) lim -
X— 3 X —9 R R i | x— 0 X
Bapuanr 14
3
1. Haiitu npon3BoHbIC TaHHBIX PyHKIUA: a) y = /31 + ax® - =4 3x%;
X
i . [x =sin 2t, .
0) y=——, B) y=sin 2x; 1)/ n)y=ctg 2x-(3+x); e)

2X — X Ly:COSZt,

y = In(x—4—x3); )K)y:e&lrccos ﬁ.

2. BoruvcnuTh npeensl, npuMeHsis npasuio Jlonurans:
_ 8x° + 4x _ 1 _ 1 5
a) lim ———; 0) lim - —1, 0) lim - .
x> 3XT 4+ 9 - 2x x>0 lsin x x) i {(x-3 X —-x-6)

Bapuanr 15
1 /

1. Haiitu npou3BoIHbIE JaHHBIX PYHKLIUNA: a) y = 2x° - — - Vx® +e’;
X

5 _ 8 X = arccos t,

>’ B) y = (x5 _ 4).sin 3X; T) ny = 23x—1;
° y=1-t%,
€) y=1In(2x + cos x); k) y = ~/cos 4x .

2. Beruncauth Mpeaciibl, IPUMCHSAA ITPABUTIO Jlonurans:

0) y=

sin 6 X

_ _ ( 1 5 )
a) lim PR 0) lim - = .
x>0 ¥ 3 x-3 x -x-6)

BTOPASA ATTECTALUA

Bapmuanr 1

1. HaiiTu TOUKH SKCTpeMyMa U aCUMIITOTHI Tpaduka GyHKIUU g X —1.

X + 1
2

2. Haittu npenen ynkuum iy, 2V *8Y

X— 2 X _ 4 y 2

y—> -1
3. Haiitu JacTHBIC TIPOU3BOIHBIE TIEPBOTO MOpsAIKA JaHHBIX byHKIHIA:

a) z=3x"y  + 4xy’ - x°; 6)2:4arctg S
Bapmuanr 2

1. HaiiTu mHTEpBaIIBl MOHOTOHHOCTH M 9KCTPEMYMBI () YHKITHH y = 2 2 X% _4x4+5.

3
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(V) 2 2
2. Haiitn npenen Qynkumu ;X —2Xy +y" |
X— 2 X2 _ y2
y—>2

3. Haiitu yacTHbIe IPOU3BOJIHBIC IEPBOTO MOPA/KA JAHHBIX GYHKIMHA: a)  _ 2

- 4
z:In(e “te y).

Bapuant 3

1. Haiitu Touku nepernda ¥ MHTEPBAJIBI BHITYKIOCTH Tpapuka PYHKIUH vy =1 + 2x2 — x* /4

2
2. Haiitu npenen dyuxiuu [y, *_ 3%
x=>3x" —9 y 2
y—>1

3. Haiitu yacTHBIE MPOU3BOIHBIC IEPBOTO MOPSAKA NAHHBIX (yHKITHI:

a)z=xe’ +ye"; 0) z:ln(x+exy).
Bapuanr 4

1. Haiiti TOYKH SKCTPEMyMa ¥ aCHMIITOTEI Tpaduka GyHKumd X .
3
2. Haiitu npenen GyHKUuu |, SN Y)

X—> 2 _

3. Haiitu yacTHbIe IPOU3BOAHBIE IEPBOTO NOPAIKA JAHHBIX QYHKIMH: a) 7 = 2x%y — 3xy >+ x + y ;

%) z = xe7+sin[%j'
Bapuanr 5

1. Haiiti To4Kky niepern6a u MHTEPBANIbI BBITYKIOCTH rpaduKka QyHKIMU |, _ 5 2 /3 — x 2

2. Haiiti ipenen QyHKIMH

R 2x? — Xy
Iim —————
X — 1 4x2 — yZ
y —> 2

— 4x + 1.

o o 2 2
3. HaiiTi yacTHBIE MPOU3BOHBIE TIEPBOTO MOPSI/IKA JAHHBIX QYHKIMA: a) Z = X~ — Xy — 2y~ ; 0)

Z = arctg %

Bapuanr 6
1. ViccnenoBath 110 TIEpBOi M BTOPOIT IIPOU3BOAHBIM QYHKIHIO 1 = x> — 3x + 1.
2. Berauciauts npeen
lim
X—> 2 x
y —>1

3 xy —6y2 '

274y2

3. HaiiTi yacTHBIE IPOM3BOIHBIE IEPBOTO MOPSIKA JAHHBIX (PYHKIIHMH:

a)z=2x""; 6)z=+/X -5 .

Bapuanr 7
1. HaiiTi TOUKM 3KCTpeMyMa U aCUMITOTHI rpaduka GyHKINH y - X P —3x,
x? —1
2. Haiitu nipenen GyHKIUH im sin( x + y) .
X—> 2 x% + Xy
y—> -2
3.Haiitu YacTHbIE MIPOM3BOJHEIE MIEPBOTO NOpsIIKa JAHHBIX

Z = cos (i—4y1'
{3 )

Bapuanr 8

a)z:x3+3x2y+12xy3; 0)

26
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1. Haiiti Touku nepern6a ¥ MHTEPBAJIbI BBITYKIOCTH Tpaduka GYHKIUN 3 = x° /5 — x* + x°.

2
. x° + X
2. Haiitu npezen QyHKIUH  |jm rorx
X—>1 x2 — y2
y—> -1

3. HaiiTu yacTHBIE IPOM3BOIHBIE IIEPBOTO MOPAIKA JAHHBIX (DYHKIIUIA:
a)z=x"—2x'y+xy +1; 6)z=e"(cos y+ xsin y).
Bapuant 9

. 2
1. HaiiTi nHTEpBAIbl MOHOTOHHOCTH M 9KCTPEMYMBI QyHKIMH |, — = 3 _ 2 _ 4 4 5.
3

19 2 2
2. Haiitu npenen GpyHkumu ;X = 2Xy+y" .
22 xE oyt

3. Haiitn yacTHble POM3BO/HBIE IEPBOTO MOPSAKA AAHHBIX QyHKUMA: @) , _ 2Y ‘5 0)

3
X

- 4
z:ln(e “te y).

Bapuant 10
1. Haiitu acuMnToThl rpaduKa GyHKIUN y_ X 2 -1,
x2 +1
2
2. Haiitu npefen pyHKIMU iy, 2XY +H8Y
X—> 2
yﬁf L X -4y
3. Haiitu YaCTHBIC IIPOM3BOIHBIC IIEPBOIO HOpsIIKA JTAHHBIX byHKINN:
a) z =3xy  +4xy’ - x"; 0),_ 4 arctg 3)3/ '
Bapuant 11
1. HaiiTn uHTEpBAIBI MOHOTOHHOCTH M OKCTPEMYMbI QYHKIHMHA |, _ 2.8 2 L.
3

(V) 2 2
2. Haiitu npenen GyHkumu ;X —2xy+y" |
X—> 2 X2 _ 2
y—> 2 y

3. HaiiTi yacTHBIE NPOM3BOJHBIE MEPBOTO MOPA/KA NaHHBIX QyHKIMi: a) _ 2y° ; 0)

z=In(e " +e*).
Bapuanr 12
1. Haiitu acumnToThl rpaduka QyHKINU P

2. Haiitn npenen GyHKInu |jp, $INX = Y)

X—> 2 _

3. Haiitu yacTHBIE IIPOMU3BOAHBIC IIEPBOTO MOPAAKA TaHHBIX (bYHKHHﬁZ a) 7= 2Xzy - 3xy 2 X+ Yy
y
6) z=xe* +sin(%wl
(")

Bapuanr 13
1. Haiiti To4ky nepern6a v HHTEPBAJIBI BBITYKJIOCTH rpaduka QyHKIMU |\, — 5% /3 — x2 _ ax 4+ 1.

2. Haiiti ipenen QyHKIuu

R 2x27xy
Iim ———
x —> 1 4x27y2
y — 2

. . 2 2
3. HaiitTi yacTHbIe MPON3BOIHBIC TIEPBOTO TIOPS/IKA JAHHBIX PYHKIMIA: a) Z = X~ — Xy — 2y ; 0)

z = arctg %
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Bapmuanr 14

o 2
1. Haiitu uHTEpPBAIBI MOHOTOHHOCTH U DKCTPEMYMBI ()YHKIIUU y=Zx®_x% _4x+5.
3

o 2 2
2. Haiit npenen QyHkumm ;X —2Xy +y" .
2z Xyt

2 o~ 2 -X 4y
3. Haiiti yacTHBIC IPOM3BOHBIC IEPBOTO MOPSAKA AaHHBIX QyHKUMi:a) , _ 2y~ ; 6) z=Inle " +e " ).

W

Bapuanr 15

o 2

1. Haiiti MHTEpBAIbI MOHOTOHHOCTH M OKCTPEMYMBI QYHKIMH |, — = 3 _ 2 _ 4, . 5.
3

19 2 2

2. Haiitu npenen GpyHkumu ;- X —22 wa; Yy« .
yoE o Xy

o o 3 2

3. HaiiTi 4acTHbIC IPOM3BOIHBIC IEPBOTO MOPSIKA TAaHHBIX (QYHKIHN: a 2y®:0)z=e +e” .
zZ =

IK3AMEHAIIMOHHBIE BWJIETBI

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

nMeHu akaa. M. /1. MWITHOHIITMKOBA

JlucuuniMaa MaremaTuKka

WLIDTII pyrma BYMB
BUJIET Ne 1

1. O6mas cxema uccnenoBanus GyHKIUU U IOCTPOEHHS TpaduKa.
2.HaiiTi mpou3BOIHbIC QYHKIMN: @) Y = 4-/x = 3" +5In x; 0) y=(x+3)tg x;

g)y:z'”—x; 2) y=arctg x°; 0) 2xy’ —cos y =0, y,—?
X+ 2X

3 2 .
€e) y=x +3x"—sin x, y'—?

3 2
3. HaiiTu nHTEpBajIbl MOHOTOHHOCTH U SKCTPEMYMBI (PYHKLIUHU Y = X? - % -2x+4.

4. Haiitn rpaguent gpyukimn z = 3/(x — y)° BTouke M (5; — 4).

” ” y

2’ i QYHKIMU 7 = ——.

5. HaiiTi yacTHbIC IPOU3BOAHBIE Z,, Z, , 7,
X+y

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

nmenu akaa. M.J[. MummoHIuKoBa

Jlcuurmaa MarteMaTuKka

ULDTII pymma BYMB
BUJIET Ne 2

1. ®dynkums HeCKOIBKUX MEPEMEHHbIX, 00acTh onpeesenus. Ilpeaen GyHKIMH ABYX MepeMeHHbIX HenpephBHOCT
(YHKIMH B TOUYKE U B 00JIACTH.

2. Haiitu iponsBosnbie GyHkimit:a) y =3/x” 5" +log , x ; 6) y =e*(x* - 2);

6) y =22 ) y=@3x"-2)" 0) x"sin y-2y°=0,y, -2
3

e) y=2x"-3x—-cos x, y"—?
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3
o 2
3. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U AKCTPEMYMBI DYHKLIUU Y = X? +x°-3x-2.

4. Haiiti rpasiieHT QyHKIHN Z = /L B TOuKe M (4;1).
y

X

ana QyHKIMKM Z = X — y .

” "

z

5. HaiiTi yacTHBIE IPOU3BOAHBIE Z', AN

y

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

nMeHu akaa. M.J1. MuumnoHIKoBa

Jl¥cuuIuInHa MaTtemaTuka

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

. o 72 . X .
2.Haiiti mpou3BoHbIe QYHKIMIA: @) Y = 3X — x—4+ tgx; 6) y=e tgx;

6)y=§m—xi 2) y = arctg x2.0) 2xIny - y>=0, y,—?
X"+ 2X

e) y=5x"+x"—¢e~, y' -2

3
3. Haiitn mHTEpBaJIbl MOHOTOHHOCTH U 3KCTPEMYMBI GYHKIUU Y = X? —4x-2.

y X _
4. Haiitu rpagueHT QYHKIMA Z = 7 B TOuke M (16;4).

"

5. HaiiTi yacTHBIC IPOU3BOJHbIC 2., Z, , Z

n

— y X
" it QyHKIMU Z = X© + Y .

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

nMeHH akaa. M.JI. MUUITHOHIIIUKOBA
Jlvcuunianaa MareMaTuka

WLDTII pyrma BYMB
BUJIET Ne 4

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

o o _ 3 2 i . X A
2.HaiiTi mpou3BOAHbIC QYHKIMIA:G) ¥ =2 -/ X" — 3 +arctg x; 6) y=e sin x;

6) y=—"1— 2 y=ctg 4x.0) 2xy —e’ =0, y, - ?
X 3

e) y=2x"—Inx+3cos x, y'—?

o 3 2
3. Haiitu uHTEpBaIbI MOHOTOHHOCTH M OKCTPEMYMBI PYHKIMU Y = X~ + X~ —5X + 1.,
4. Haifu rpaznent QyHKImH z = /x + \/; B TOUuke M (9; 4).

”n ”n

5. Haiitn yacTHbIC IPOM3BOAHBIE Z,, Z), Z, JUId QyHKIMH Z =

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

nMeHu akaa. M.J1. MuumnoHIKoBa
JIMcuuIuIHa MaTtemaTuka

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

2.Haiitu npou3BogHbIe PYHKIUN: a) Y = %— 3cos x—3Inx; 6) y=x"tg x;
X
H 2
8) y=2m—x; 2)y=e";0)2x’y—cos y=0, y, -2
X"+ 2X

e) y=3x"+2x+5sin x, y'—?

3
ZL—XZ—Z.

3. Haiitn mHTEpBaJIbl MOHOTOHHOCTH U 3KCTPEMYMBI GYHKIUU Y = 3

4. HaiiTu rpaiveHT QYHKIUU Z = /Xy B TOYKEe M (1; 9).

o X
5. HaiiT yacTHBIC IPOU3BOJHbBIE Z,, Z , z’x'y Uit yHKUIMU Z = ﬁ

5 MunuCTepCTBO HAYKH U BbIcIIero obpasoanus P®
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHNM YHUBEPCUTET
nMmend akana. M.J1. MuumMoHIuKoBa
Jlcuurmaa MaTteMaTuka
NIDTII I'pymma BYMb

BUJIET Ne 6
1. YacTHbIE MPOU3BOIHBIE QYHKI[MHU JIBYX MEPEMEHHBIX.
2. Haiitu ipousBoinble QyHKIMHA: Q) v = Vx* -5 4 x; 0) y = x"sin x;

2Xx+ 5
6) y=— o) y=(x*-2x)"; 0) x'e’ —2y* =7,y -2

e) y:2x3 - 5x—sin x, y"-7?
x> .2
3. HaiiTu MHTEpBaJIbl MOHOTOHHOCTH U 3KCTPEMYMBbI GYHKLIHUU Y = 3 + X -2,

4. HaiiTy TpaiieHT QYHKIHU Z = (x2 + l)(y2 - 1) B TOuke M (1;2).

5. Haiitu yacTHBIE MPOU3BOIHBIE z;, z;x, Z;'y st yHKIMU Z = ﬁ
_ MunucTepcTBO HAyKH U BbICIIEro oopasopanusi P®
I'POSHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNW YHUBEPCUTET
nMmeHd akaa. M.J1. MuwummoHIKoBa
JlcuuIuinHa MaTteMaTuka
NIDTII I'pymma BYMb
BUJIET Ne 7
1.IlpaBwa nuddepennupoBanus. Tabnuia MPOU3BOIHBIX dJIEMEHTAPHBIX ()YHKITHA.
2.Haiitu npousBoHble QYHKIUMA: @) y = 4x° — 5" + 2tgx | 6) y = (x° + 3)tg X;
8) y = jm ); . 2)y=acctgx’; 0)2x +y®—cosy=0,y, -2
X —9oX
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e) y=x6+3x2735in X, y" =72

3 2
3. HaiiTu uHTEpBabl MOHOTOHHOCTH U AKCTPEMYMBI DYHKLIUU Y = X? - % -2x+ 4.

4. Haiitn rpaguent Gpyukimn z = 3/(x — y)° BTouke M (5; — 4).

"

5. HaiiTu yacTHbIE IPOU3BOIHBIE Z'X, AN

w Al QyHKUMH Z = .
X+Yy
5 MunucTepcTBO HayKH U BbICIero oopasopanusi P®
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMmeHu akaa. M.J1. MuumnoHIuKoBa
JIMcuuIuInHa MaTtemaTuka
NIDTII I'pynma BYMb
BUJIET Ne 8
1. Ilpou3BoHAs CIOXKHON (PYHKIIUU

2

2. Haiiti mpousBoaubie GyHKIuiA:a) y = Vx> — x° + og , x; 6) y =e*(x* - 3);
cos X

6))/: . ; Z)y:(4X2_2)20;0)x2+siny_2y3:0’y;_?
2x° -3

e) y=3x"+5x-2cos x, y"—?

3
o~ 2
3. Haiitu mHTEpBajIbl MOHOTOHHOCTH U 3KCTPEMYMBI GYHKIUU Y = X? +X —-3x-2.

4. Haiitu rpagneHT QyHKIUHA Z = /i B Touke M (4;1).
y

14 "

(V) 12 _ y _ X
5. HaiiTi yacTHbIC IPOM3BOAHBIC  Z, Z7 , Z| ISl PYHKIHH Z = X y’©.

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

nMeHu akaa. M.JI. MUUTHOHIIIUKOBA
Jlvcuuruiiaa MaTteMaTuka

NIDTII I'pynma BYMb
BUJIET Ne 9
1. IIpon3BOIHBIE BBICIIUX MTOPSIIKOB.

. . 2 «
2.Haiiti mpou3BOAHbIE QYHKIMHA: @) y = 3x° — pr +1g x; 0) y=e"ctox ;

5x — 4
)y &) y=mlx +3)i0) 2’ s hy -yt -0y -2
X"+ 2X

e) y=2x"+x"-3e", y"-?
3

3. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U AKCTPEMYMBI QYHKIIUU Y = X? —-4x - 2.

o X )
4. Haiftu rpasueHT QyHKIMU Z = 7 B TOuke M (16 ;4).

"

5. HaiiTu yacTHbBIE TPOU3BOAHBIE Z'X, .2

”

w AU QYHKIMM Z = X + Y .

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

nmenu akaa. M.J[. MuummoHImuKoBa
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JIvcuuIuiHa MaTteMaTuka

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

o . 3 x
2.Haiitu nponsBoaubie Gpynkumii:a) y =2x° - — +arctg x; 0) y = (e* + x)cos x;
X

In x ,
-?

2) y=ctg3x;0)2x  +y' -e’ =0,y

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

v 3 2
3. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH U 3KCTPEMYMBI GYHKIHUU Y = X + X —5x +1.

4. Haiity rpajuent byHKmun z = +/x + \/; B TOuke M (9; 4).

n

5. Haiitn yacTHbIe IPOM3BOAHBIE Z,, Z,, Z, Ul QyHKUMM Z =

X+Yy
_ MununcTepcTBO HAyKH U BbICIIEro oopasoBanus PO
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akaa. M.JI. MIUUITHOHIIIUKOBA
Jlucuunimaa MaremaTuka

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

N . 3
2.Haiftu iponsBoubie GyHKIMIL: a) y = — - 3cos x - 4x°; 6) y = (x* + 3x)tg x;
X

sin X 2,
6) y= — o) y=e""0)2xt —y  —cos y=0, y. -2
x> - 5x

e) y=8x" +5x+2sin X, y"—?

3
-~ 2
3. Haiitu uHTEpBajIbl MOHOTOHHOCTH U 3KCTPEMYMBI GYHKLIUHU Y = 23L -x"=-2.

4. Haiit rpaiieHT QYHKIMU z = 4/xy B TOYke M (1; 9).

5. HaiiT yacTHBIC IPOU3BOJHbBIE Z,, Z , z’x’y Ut yHKIMU Z = m
_ MuHucTEPCTBO HAYKH U BbICIEro o0pasoBanusi P®
I'POSHEHCKUU T'OCYIAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMmend akaa. M.J1. MuwummoHIyKoBa
JlvcuurumHa MaTteMaTuka
NIDTII I'pymma BYMb

BUJIET Ne 12
1. HaxoxeHue HHTEpBaJIOB BBITYKIOCTH U BOTHYTOCTH, TOUKH Ieperuoa.

2. Haittu nponsBoambie Gynkmmit:a) y = Vx® -5" + x°; 6) y = (x* - 2)sin x;

4x + 3 "
8) y= - co2)y=(x"-2x)"; 0) x* —e" -2y’ =0,y -7

e) y=4x"-10x —cos x, y"—?
3

o 2
3. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH U 3KCTPEMYMBbI GYHKIIUU Y = X? +x°-2.

4. Haiitu rpaguent pynxuuu z = (x? + 1)(y? + 2) B Touke M(—1; 2).
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5. Haiiti yacTHbIC IPOU3BOAHBIE 2, Z) , 2| JUId QYHKUHH Z = .
) X—y
MuHHCTEpPCTBO HAYKH M BbIcLIero oopasoBanus PO
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIMM HEOTAHOU TEXHUYECKHNM YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIIMKOBa
Jlvcuunianaa MareMaTuka
HNIOTII I'pynma BYMb
BUJIET Ne 13
1. O6mas cxema uccnenoBanus GyHKIUU U IOCTPOEHHS TpaduKa.
2.HaiiTi mpou3BOIHbIC QYHKIMN: @) Y = 4/x = 3" +51n x; 0) y=(x+3)tg X;
sin_ X

6) y=—-——: 2 y=arctg x7 0)2xy°-cos y=0,y,~?
X"+ 2X

3 2 .
e) y=x +3x"—sin x, y"-?

3

2
3. HaifTu HHTepBaIbl MOHOTOHHOCTH M SKCTPEMYMBI (BYHKIHH y = 2— — 3X__ox+4.

3 2
4. Haittu rpamuent QyHKIHA z = 3/(X — y)2 B TOuke M (5; — 4).

~ ’ 1 "
5. HaiiTi yacTHbIC IPOU3BOAHBIE Z), Z, , Z, JUIs byHKIMH 7 =

X+Yy
5 MuHuCcTEPCTBO HAYKH U BbICIIEro oopasoBanusi P®
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHN YHUBEPCUTET
nMmend akaa. M.Jl. MWummoHIyKoBa
JlvcuuruimHa MaTteMmaTuka

NIDTII I'pynma BYMb
BUJIET Ne 14

1. @yHKIMS HECKOJIBKUX MEpEMEHHBIX, 00s1acTh onpeaeneHus. [Ipeaen pynkuun asyx
nepeMeHHbIX HenmpepbIBHOCTD (DYHKITHH B TOYKE M B 00JIACTH.

2. Haiitu iponsBonbie GyHkimii:a) y =3/x” 5" +log , x ; 6) y =e*(x* - 2);

8) y = C(S)S_X; 2) y=03x>-2)% 0) x’sin y-2y°=0, y, —?

-3

e) y=2x"-3x—-cos x, y' -2

3
-~ 2
3. HaiiTi HHTepBaIbl MOHOTOHHOCTH M SKCTPEMYMBI (YHKIMH Yy = X—+ x° — 3x — 2.

4. HaiiTi TpaiieHT QYHKIMU Z = /i B TOuke M (4;1).
y

n "

(V) 12 _ y _ X
5. Haiiti yacTHble mpousBoauble  Z', Z| , 27 Juis QYHKIMH Z = X y .

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

nMmend akaa. M.J1. MuwumnoHIKoBa

JlcuuIuinHa MaTteMaTuka

NIDTII I'pynna BYMb
BUJIET Ne 15
1. TIponsBoaHast QYHKIUH, €€ TEOMETPHUECKHN U MEXAHUYECKHMI CMBICITBI
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. o 72 . X .
2.Haiitn mponssoaneie GyHKIMI: @) y =3x - —+1g x; 6) y=¢e tgX;

6) y

X

zi'”—x; 2) y=arctg x*.0) 2xIny-y*=0, yi=?
X"+ 2X

e) y=5x"+x"—¢e*, y' -2

3
3. Haiitu uHTEpBaJIbl MOHOTOHHOCTH U 3KCTPEMYMBI GYHKLIUU Y = X? —4x-2.

2

4. Haiitn rpagment GyHKmy z = “ BTouke M (16 ;4).
y

053 ' y
5. HaI/ITI/I YaCTHBIC IMIPOU3BOJIHLIC Zx’ Zxx Y JJIA (bYHKHI/H/I Z=X +Y

" " X

z

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

Paznen: «MHTErpasibHOE HCUHMCICHHE)

1.

2.

© oo

10.

11.

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

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

KommnekcHble uncna. AnreOpamdeckas ¢opma 3anMcu KOMILIEKCHOrO uucia. Monyns |
aprymeHT. TpuroHomerpuueckass U INoka3areibHas (OpPMbBI 3aIIMCH KOMIUIEKCHOIO 4HCIA.
JerictBus Hax koMIuieKCHbIMU yucinaMu. @opmyna Myaspa-Jlamaca.

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

Tunsl npocTeimux 1pobeil U NX UHTErpUPOBaHHUE.

WHTerpupoBanue paliMoOHaIbHBIX JpoOeit METOIOM Pa3IoKEHHs Ha MPOCTeHIre I1pooH.
WHuTerpupoBanne NpoCcTeNIINX UPPALUOHAIBHBIX (QYHKIIHI.

WHTerpupoBanue TpUroHOMETpUYECKHX (YHKINH, YHUBEpCaJIbHAasl MO/ICTAHOBKA.
OnpenenéHuplii uHTErpal u ero cpoiictBa. ®opmyna Helorona-JlelOnumna. 3amena
[IEPEMEHHON B OIpeAcNEHHOM HHTerpane. @opMylia HMHTETPUPOBAHMS II0 4YacTAM IS
OIIPEACIIEHHOTIO UHTETPAIA.

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

Heco6cTBenHble nHTerpaibl. MHTerpansl ¢ OECKOHEYHBIMHM NpeAeIaMM HHTErPUPOBaHMSL.
WHuTerpansl OT HEOTpaHUYEHHBIX (PYHKIIUA.

Paspen: «/Indpepennuaibubie ypaBHEeHU

1.
2.

ok w

Juddepennmanbupie ypaBHeHHS: onpeneneHue, mopsaaok Y, pemenue Y.
JuddepennunanbHoe ypaBHeHUE 1-ro mopsaka: onpezeneHne; o0Iiee 1 YaCTHOE PeIIeHHUs.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pemieHus A Y 1-ro nopsiaka.
Y ¢ pa3aensomuMucs IepeMeHHbIMU: ONIPEIEICHNE U TOPSAO0K PEIICHUS.
Opnopoansie 1Y 1-ro nopsiika: onpeneieHue U NOopsAA0K PELICHHUs.
JIunennpie /1Y 1-ro nopsaka: onpeneneHye u nopsaoK pereHus.
Juddepennunanbable ypaBHEHHS 2-T0 TOPsAKA: ONpeieTIeHne, BUJI O0IIEro peleHus;
TeopeMa CyIIECTBOBAHUS U €JUHCTBEHHOCTH PEIICHHUS.
[Ipocreiimme ypaBHEHUs, OMyCKAIOIIME TOHM)KEHUE TIOPSAKA:

y"=Ff0), y'= 10y vy = f(y. )
JIuneitnwie JIY 2-ro nopsaka: HEOJHOPOJHBIE U OJJHOPO/IHbIE 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 YpaBHEHHUE U CTPYKTYpa OOILEro pemeHus

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

13. MeTon Bapuaiuu Mpou3BOJIBHBIX TOCTOSIHHBIX (MeTo JIarpanxa)

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

KOMILIEKT 3AJAHUH JIJISI KOHTPOJBbHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

INIEPBASA ATTECTALUA
Bapuant 1
1. HaiiTu unTerpansl:

X 5 8 L3 o xdx
a)j(?) —COSZX+X—3—1OS\/XT—4}dX; 6)Ie dx ; B)[(3x +1)e’dx ; F)Iﬁ’

(x — 5)dx
HI26+2x+x2

; e)jcos 3xcos 9xdx .

Bapuant 2
1. HaliTu unTerpansl:

a) (10+__3\/7+COSXLX,6)I 4x - dx;B)I 3,r)j (4 - 3x)e dx ;
jL /167)(2 o J 1+ X

H) (fx—l)dx
X" —6x+1

5 .
; e)Icos xsin xdx .

Bapuanr 3
1. HaliTu uHTErpassl:

a)j 62 n o _i+ex 4Ux% | dx ,6)[ dx B)jxcos (2x+1)dx r)J' o :
sin * x x2_4 X arctg “x (1+ x7)
3x — 2)dx
L[)'[(zx—); e)jcos“xdx .
X" +4x+1
Bapuanr 4
1. HaliTu uHTErpassl:
1 8 dx In xdx
a) (155in X — +—+13~4X—6)dx;6) ; B) ,
J\ x> +9 3\/; ) J.«/4_5)( I X
3x +1)dx
r)j(x —4x)|n xdx ; ;1)[#; e).[sinsxdx.
2X + 2
Bapuanr 5
1. HaiiTu uHTErpasnsl:
1 4 e
a) [(2-5" —3cos X + —— + 3) dx ;0) | sin (3-5x)dx ; B)[xe " dx ;r)[arctg 3xdx ;
I L] I I
(x +1)dx 3
nf————; e)ftg xdx.
J.2+2x+ x J.
Bapuanr 6
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1. HaliTu uHTErpasnsl:

a)J‘[

\/7+3jdx,6).|' . dX;B)J.(XZ—Fl)Sxdx ;

2

16 + x> sin’x
r)JIn(1+x ydx ; H)IM; e)Jsinsxcos xdx .
+4x + 9
Bapuaur 7
1. HaliTu uHTETrpasIbI:
15 4 3 3 xdx
a) + - +2 " |dx;6)[e>* *dx ;B)[(5 - 6x)sin 4xdx ;r) [ ——;
I[qlxz_% cos * x 3\/; ] I I le +3x°
H)IM; e)J'sin *8xcos 8xdx .
x?+2x+11
Bapuanr 8
1. Haiitu I/IHTerpanLI:
a)'[( —3X+4\/x3—7005 x+3)dx
L4+ x° )
4x —1)dx
6)Jcos( 10 x — 7)dx ; B) IS\/sin * x cos xdx ; r)jx2 In xdx ; ;[)J‘¥.
x° +6X+ 3

BTOPAA ATTECTAIIUA

Bapuanr 1

1. Peminth nuddepenmanbHble ypaBHEHUS:
y 4 x
a) 2y'¥x = y"; 6) =2y >, y(U)=e; B) y-L=2x°; 1) y = x’ - e’
X X

N xy"+2y'=03e) y'y +1=0,y(1)=-1, yQ)=-1;%)y" -6y +10 y = x + 4.

Bapmuanr 2
. Pemute mudpepennmanbubie ypaBHEHHUS:
2
X
a)xy'+3y=1;0)y’= y—2+ 3l 2 my- Lot y1)=0; 1) y7 - —;
X X x

e
N x"=yie)y =2y, y'(-1)= y(-1)=1; ) y" -3y '+ 2y = (1 - 2x)e".

Bapuant 3
1. Pemuts nuddepeHnpanbuble ypaBHEHUS:
2
+ 3
a)y'= y—, 0) y'= y—2+5 l-ﬁ- 4; B)xy'—2y =3x";r)y"=3x+c0S 5X;
X X X

1 X
) xy” + y’:T;e) y"y3+64 =0, y(0)=4, y'(0)=2; %) y =4y '+ 4y =—-e*". 2.
X

Bapmuanr 4
1. Pemmuts nuddepeHipanbble ypaBHEHUS:

xX+2y

a) y'=7y";6)y'= , »(1)=10; B) y+ycos x=cos x; 1) xy"—y'=e -x ;m)

2x -y
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y' = ——; y(lj= =, '(ljﬂ; €) yy"=(y'); ®) 4y"-8y'+5y = x".

sin 2 2x 4 4 4
Bapuanr §
1. Peminth nu¢depenumanbrble ypaBHEHU:
2 12
a)2yy+3x = 056)y'= 25+ L9, y1)=4; B) y' - T =-";
x X X X
r) y'=cos x+e “;m)xy"+2y' =0;e)y =1-(y); Ky " +2y =x>+2.
Bapuanr 6
1. Pemmnth nuddepennuanbubie ypaBHEHUS:
. Ly X . 2 " 2
a) xp'=3y°;6) y'==-3=, y(-1)=4;B) '+ y=-=51) y=——;
X y X sin - X
my" =24y ;e) X'y + xzy’=\/;; K) Yy -6y +8y=3x" -1,
Bapuanr 7
1. Pemuts tuddepenpanbHble ypaBHEHUS:
3 2
3
a) y'= ; 6) = 2y - e B) vk = ki) yig x =y 1
3x +1 x X x
3 x
moyt=—,y@L)=2,y'(1)=05e) y" =30y’; w) y" -4y +8y=6e"".
X
Bapuanrt 8

1. Pemnte muddepennuansubie ypaBHEHUS:
3 y
a)y'=y'tgx, y(z)=3;6) y'= 2y—3+ L; B) y'——= x sin x;r) y"=sin 5x + cos 2x;
X X X

o) y'tg5x=5y’; e)4y3y": y4—1, y(0)= \/E, y'(0) = ;K) Y+ 2y +5y =5x.

1
22
Bapuanr 9
1. Pemuts nuddepeHmpanbuble ypaBHEHUS:

y
- In x
a) y'\/4+x2dy =dx ;0) y'=¢” +l, y(e):O;B)y'—L:—Z ;r)y”:%Jr dx ;m)yxy" =y';e)
X

X X X

yiy = y*_16, y(0)= 2~2 y'(0)= \/E;xc) y"—6y' +10y =x + 4,
Bapuant 10
1. Pemmmte muddepeHnnanbHple ypaBHEHHS:

2

+ 3 , y y \ 4 " 4 4
=T i) y = -T2 By =22 ) y = x-Inxim)y = (y) re)

X X X

! ! 1
yff:y—(1+|ny—1;y(1)=—,y’(1)=1; K)y"+2y'+5y=x-2.

x L X ) 2

Bapmuanr 11
1. Pemmuts nuddepenipanbuble ypaBHEHUS:

-y

; B) y'—L:xz, y(1)=0;r) y"=arcty x;
X

M oxy"+2y' =03e)y" =72y, y(2)=1, y'(2)=6; 4) y"—6y' +10 y=x + 4.
Bapuanr 12

a) 2y'Vx = 3°;6)y'= =
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1. Peminth nuddepeHnuanbuble ypaBHEHUS:

3 5
a) y'=3y" 50 xy = 2x  + v +yiB)y - == - DXy Xy = 4

X X
1) y"=sin5x;e) "y +36 =0, y(0)=3, y'(0)=2;4) y" - 4y + 4y = x" + 3x.
Bapuanr 13
1. Pemmuth muddepeHnmraibabie ypaBHEHUS:

2
3 X
a)y(4+ex)dy ZeXdX ;6) y': y—z_l+ 4; B) y'+_y= XA; r)yn:ez —3X;
X X X

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

a) 2yy'+3x=0; 0) xp'= yIn l; B) '+ COS X=0C0S x; I) y' =X + C0S 4X;
X

n ’ " 3 r n ’
maxy'=y'ie)y" =32y, y(4)=1, y(4)=4; %) y" -y -2y=6x+1.
Bapmuanr 15
1. Pemuth nuddepeHmranbubie ypaBHEHUS:

a) X' +3y =0;6)xy’ = 2x" +y" +y;B) ytycos x=cos x 1)y =xe"; 1)

y"(ex+l)+ y'=0;e) y"y3+16 =0, y(1)=2, y'(1)=2; %) y" -2y -3y = 4x.

BTOPASA ATTECTAIUA
Bapunant Nel

1. I/ICCHGI[OBaTI) YHUCJIOBBIC p?[Z[BI Ha CXOOUMOCTDH
0 n. 1 0 2 n
3 (n+2)t (n®+5n+8)

- 1
)Y ——i 0 ~ :
) nz=1\/n3+2 nzzl n ° nZ::1L 3n" -2

2. HccnenoBars Ha YCIOBHY1O, a6COJ'IIOTHYIO CXOOUMOCTDb

n

i (-1)
n—oV2n+1

3. Haiitu oOmacth CXOAUMOCTH CTCIICHHOI'O psAda
© n.n

220

2
o +1

Bapuant Ne2
1.MccnenoBarh YMCIIOBBIE PAIBI HA CXOAUMOCTD
n
co1  7n-1 - 1
a) Y ; 0) ¥ — B) Y (arctg —n)

n_19n +2 n=15 (n+1) n=1l 5°)

2. UccnenoBarh Ha yCIOBHYIO, A0COIOTHYIO CXOAUMOCTD
© (7 1)n+1

)

n=2
3.Haiiti o6nacthb CXOAUMOCTH CTCTICHHOI'O pAda
“ (n+1)-x "

a) Y ———

n n+1
n=0 2 3

In n
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Bapuant Ne 3
1. UccnenoBarh 4nCIIOBBIE PSIIBI HA CXOIUMOCTD

n 7
* 1 ] 7 1) . “{n+1)
8) ¥ —— 6) ¥ [Z] (1] ; p) y I
-14/n? 4 3n noil8) (n) no1 2"
2. UccrienoBars Ha YCIOBHYIO, a6con}0THy}0 CXOIUMOCTD
* 1

> (-1)"

n=1 n
3. Haittu oOiacte CXOAUMOCTH CTCIICHHOI'O pAda

a)z

n1n2

Bapuant Ne4
1. I/ICCJ'IG,I[OBaTL YHCIIOBBIE Psi/ibl HA CXOAUMOCTD

a) 0)  (2n+1 tg— B) Yy ——— —
Z\/n +n nZ:1 ) E(In(n+1))

2. UccrenoBars Ha YCIIOBHYIO, a0COIIOTHYIO CXOAMMOCTh
g (_ 1)n +1 1
n=1 \/;
0 n
~ x .
3.HaiiT 06;1aCTh CXOOMMOCTH CTENEHHOIO pafa a) . —,
n=1 n
Bapuant NeS
1. UccnenoBarh YMCIOBBIE PSIBI HA CXOAMMOCTh

n

Z o
T
a) Z : B) ¥ (tg —nW
In ( 2) n=1 3 n :1\ 5 J
2. HCCJ’IGI[OBB.TL Ha YCJIOBHYIO, a6COJ'IIOTHYIO CXOOAUMOCTb

DC n-1 1
> (1) T —
n=1 n
3. HaiiTi 00651aCTh CXOMMOCTH CTEIIEHHOTO Psiia

3n

n n

a)g X

nl2

Bapuant Ne6
1. I/ICCJ'IGI[OBaTB YHCIIOBBIE PsI/Ibl HA CXOIUMOCTh

* 4.5.6-..-(n+3) . * 1
a) z 2> : B) Y ————
3n71 15:7-9-..-(2n +3) ai(in (n +3))
2. I/ICCJ'ICI[OBaTL Ha YCJIOBHYIO, a6COJ'IIOTHy}O CXOOAUMOCTb
0 (_ 1)n+1
—(2n+1)n
3. Haiiti 001acTh CXOOUMOCTH CTEIIEHHOTO psina

0 n
X

a Yy ——,
oan(n+1)
Bapuant Ne7
1. VlccnenoBarh YMCIOBBIE PSAABI HA CXOAUMOCTD
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2
n

a)ztg— o) v[2) wi{wj

n=1 n_1\10 ) 6n? +3n-1
. UccrenoBars Ha yCIIOBHYIO, aOCOMIOTHYIO CXOIMMOCTD
e

El n %
©
. Haiitu 06:1acTh CXOMMMOCTH CTENEHHOTO psiaa) 3 n(n +1)x" ;
n=1
Bapuant Ne8
. UccrnienoBarp 4ncIoBbIE PSJIbI HA CXOJUMOCTD

" n+3 | *1.7-13-..-(6n-5) ®
)Zn(n+1)’ 0 2 ' B)Z(

— , 2:3-4-....-(n+1)

. UccrnenoBare Ha yCIOBHYIO, a0COIIOTHYIO CXOAMMOCTh

o1 3n+1

. Hatitu o6macte CXOOAMMOCTH CTCIICHHOI'O pAaa

n n
- X

© 1
a)ZT;

Bapuant Ne9

. I/ICCJIGIIOBB.TI) YHUCIOBBIC PAAbI HA CXOANMOCTDb

) n o
1

a) 3 6 y 20t 8) 3 [ sin

n= 1n + 1 n=1 5" n:lk

. I/ICCHGHOBaTL Ha YCJIOBHYIO, a6COHIOTHyIO CXOOUMOCTDb

c (-0

z

2n -1

n=1
. Haiitu O6J'IaCTI> CXOAUMOCTH CTCTICHHOI'O psAda

n

a)Z ;

no15"(n+1)
Bapuant Nel0
. HCCJ’IGI[OB&TB YHUCIOBBIC PAAbI HA CXOOANMOCTD

(n+2) “(n+1
o

)Z 6)2 B) ¥

,In (n +3)

. I/ICCJ'ICI[OBaTL Ha YCJIOBHYIO, a6COJ'IIOTHy}O CXOOUMOCTDb

o0

PICEY

n=1

n+1 2n +1

n
0 n
v 'x -
3.Haiit 06:1acTh CXOMMOCTH CTENEHHOTO pafa a) 3 —
n=1N

Bapuant Nell

1. HccnenoBars 4HMCIOBBIE pAAbI HA CXOAUMOCTD
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a) ¥ ot 6) 3 n-sin By —

n-13n" +5 n=1 3 n:l(
\

2. UccnenoBark Ha YCIOBHYIO, a0COIOTHYIO CXOAMMOCTh

2 (=1)"
nz::l n\/;

n
v X
3.Haiiti 06;1acTh CXOAMMOCTH CTETICHHOTO Psijia a) Z —
n

n:16

BapuanT Nel2
1. I/ICCJIGI[OBaTB YHUCIOBBIC PAAbI HA CXOAUMOCTb

a)Z—: 0) 2 ——— B) X

1 ” n+1) an_w
n13n -n+1 ho1 ) L 3n )

2. Hccnenosars Ha YCIOBHY1O, a6COJ'IIOTHYIO CXOAUMOCTDb
-1
()

2

n=1 N- 5 "
3. Haiitu o6nacthb CXOOAMMOCTHU CTCIICHHOI'O pAda

n n
=X

) Yy ——
n=1(2n + 1)2 3"
Bapuant Nel3

1. HCCJIGI{OBB.TI) YHUCIOBBIC pAAbI HA CXOANMOCTDb

e T, * n! . ( . 1 W
a) Y sin — 0) > — B) Y |arcsin —
o1 2 no15(n +3) AN 3" )
2. UccnenoBarh Ha yCIOBHYIO, A0COIOTHYIO CXOIMMOCTb
2o (-
25
n :13n +1
3. HaiiTi 00651acTh CXOIMMOCTH CTEIIEHHOTO Psia

n

T

HMS

Bapuant Nel4
1. I/ICCJ’[GZ[OB&TB YHUCIOBBIC PAAbI HA CXOOANMOCTD

T on+2 *1-6-11-...-(5n-4) w(n+1w
a) ¥ ——; 6) :
in(n+4) Ty3:7-11 - -(4n-1) L 2n )
2. I/ICCJ'ICI[OBaTL Ha YCJIOBHYIO, a6COJ'IIOTHy}O CXOAUMOCTDb
0 (_ 1)n+1
n=1 n2 +1
3. Haiiti 001acTh CXOOUMOCTH CTEIIEHHOTO psina

n n

a)g“\/;

Bapuant Nel$S
1. VlccnenoBarh YMCIOBBIE PSAABI HA CXOAUMOCTD
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© 2r “n" “( 3n®-n-1
a) Y sin —; 0) Y ——; B) Y| ————
no1 3" o (n+3)! n-il 7n° +3n + 4
2. UccnenoBark Ha YCIOBHYIO, a0COMOTHYIO CXOAMMOCTh
* 3
n
Y1) ——
i In(n+1)
3. Haiitn 065acTb CXOAMMOCTH CTETIEHHOTO psijia
°e) 3 n Cx n
a) Y ;
n=1 n
Kpurtepun oneHKH NHCbMEHHOH KOHTPOJIbHOM PadoThI (68 pamkax pyoedicHol ammecmayuu,)

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

Kpurepuii oueHKH 0JHOT0 3aJaHU:

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

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

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

— OoOy4arlIMiics TpUBENI HEMOJHOE pelieHue 3aaaud (cteneHb NmoJHOThl — oT 30% mo 50%),
JOITYCTHB TPH 3TOM 3HAYUTEIbHBIC HeA04YeThl — 40% OT MaKCHMAaIILHOTO KOJMYECTBA OAIJIOB,

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

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

IK3AMEHAIIMOHHBIE BWJIETBI
MuHHCTEPCTBO HAYKH U BbICHIero oopasoBanus PO

I'PO3BHEHCKUI T'OCYJIAPCTBEHHbBIN HEDTSHON TEXHUYECKU YHUBEPCUTET

nMmeHd akaa. M.J1. MuwummoHIKoBa

JlvcuuruimHa MaTteMaTuka

NIDTII I'pynma BYMb
1. Heonpenenenuslit uuterpain. CroiicTBa uHTerpanoB. Tabnuia HeonpeaeaéHHbIX HHTETPAJIOB.
2. Haiitu HeonpeneneHHble MHTErPaJIb:
1) I(3x+57\/x7)dx; 2) Jxe SXdX; 3) J'cos ® xsin xdx 4)!2)(;5@,

X"+ Xx-2
712
3. BBIUMCIUTH ONpeeIeHHbI HHTETpat: I x sin 3 xdx
0

4. Pemuth muddepeHraabHble ypaBHEHUS:
) y=L20 2 y+Z=x% 3) )" =6y’ +9y=0.

X
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5 MuHucTepCTBO HAYKH U BBICHIEr0 00pa3oBanusi PO
I'POSHEHCKUU I'OCY JAPCTBEHHbIM HEOTAHOU TEXHUYECKWN YHUBEPCUTET
nMeHu akaa. M.J1. MuumnoHIKoBa
JIMcuuIuIHa MaTtemaTuka
ULDTI pyma BYMB
1. Tunel DpocTENIINX pallMOHAIBHBIX ApO0Ei U X UHTETPUPOBAHUE.

2. Haiitu HeonpeaeIeHHbIE MHTErPaJIbl:

3 2

dx
ydx; 2) [x e™dx: 3) [cos “ xsin xdx ; 4) .
J J I

1)j(3x2+

.4

3. BIUHuCIUTh ONpEeICHHbIN UHTErpall: J' sin (3x —1)dx

0
4. Pemts nuddepeHnanbuble ypaBHEHUS:

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

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

nMmend akaa. M.Jl. MWummoHIyKoBa
Jlucuunimaa MaremaTuka
NIOTII I'pynma BYMb

1. UnTerpupoBanre TPUrOHOMETPUUYECKUX (PYHKIIUH.
2. Haiitu HeonpeieieHHbIE HHTETPaJIbL:

D J@Vx* -7y 2) [xsin 2xdx ;4 [ gy
x?+4x+12 49 - x°
3. BeruncauTs onpeeaeHHbl HHTErpa: _[ xe *'? dx
0
4. Pemmth nuddepennmanbubie ypasaenus: 1) 2y'(x + 2) = y?; 2) y'— 4—y = 6x*;

3) y"=3x+cos X.

MuHHCTEPCTBO HAYKH U BbICcHIero oopasoBanus PO
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUN YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHIyKoBa

Jlvcuunianaa MareMaTuka
NIDTII I'pynma BYMb

1. OnpenenenHblit HHTETpal U ero coiicTBa. @opmyna Hetotona-JleitoHuma.
2. HaiiTu HeolpeieIeHHbIE HHTETPAJIBL:

1)J' 4\/_dx 2) J'x cos 3xdx  3) J'Sln xax ; 4)I

dx

544X+ X’

2

X
3. BeIuuciauTh onpeaeneHHblii MHTErpadt: J' X cos —dx
o 2

4. Pemnts nn(i)(i)epeHuHaHLHme YpaBHEHUS:

1) xy'+3y =0; 2)y——-3x 3) ' =2x%+cos4x.
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

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

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

fdx-6f'4 dx; f32 5 xdx ; de
Q) 38 ) | sin*xcosxdx; )| (3x—2)-cos5xdx; o) 36 1 dx2
; dx

3. BerauciauTh onpeaeeHHbId HHTErpal: j -
, X +4x+5
4. Pemnts quddepenuuanbuble ypasHenus: 1) xy' = y2 + 121; 2) y'— Z_y = x;

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

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

nMmend akaa. M.Jl. MWummoHIMKoBa
Jlvcuuruimaa MaTteMaTuka
NIDTII I'pymma BYMb

1. I/IHTerpI/IpOBaHI/Ie MCTOAOM 3aMCHBI HepeMeHHOﬁ H I10 4aCTAM.

2. HaiiTu HeompeneneHHbIE UHTETPAJIBL:
8 dx dx
1)J'—dx; 2)jxcos 3xdx ; | ——— 41—2.

3\/; X" —6x+10 144 + x
3B . . dx
. Beruncnurs on e =1
peneNeHHBIH HHTETPal J' N
L VX + A/ X

3
4. Pemuth muddepeHimaibabie ypaBuenus: 1) 2yy+3x =0; 2) yp'+ 2 ;
X

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

5 MununcTepcTBO HAyKH U BbICIIEro o6pasoBanusi PD
I'POBHEHCKHWU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHu akaa. M.JI. MUIIHOHIITMKOBA
Jlvcuunianaa MareMaTuka
NIDTII I'pynnma BYMb

1. Muorounensl. Teopema be3y. OcHoBHas Teopema anredpsl. PaznoxkeHne MHOTOUJIeHa C
NeNCTBUTENbHBIMU KO3 (DULIMEHTAMH Ha TMHEHHbIE U KBaApaTUUYHbIE MHOKHUTEIH.

2. Haittu HCOMPCACIICHHBIC HHTCIPAJIbI:

5/ 2 B dx
1) [(5x° + ; ya; 2) [x*hoxd; 3) jcossxsm xdx ; 4)[2 —.
+ X

712

3. BeIuucanTh onpeaeneHHblii MHTErpadt: I X oS 4 xdx
0

4. Pemmth nuddepeHnnanbupie ypasHenus: 1) y' — 3% cos? x = 0
2) y'_3x_y= 2x8;  3) y"—5y'+ 6y =0.

44



5 MuHucTepCTBO HAYKH U BBICHIEr0 00pa3oBanusi PO
['POSHEHCKHNU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMeHu akaa. M.J1. MuumnoHIKoBa
JIMcuuIuIHa MaTtemaTuka
NIDTII I'pynma BYMb

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

panMoHaIBHBIX JpoOei.
2. HaiiTu HeolpeieeHHbIE UHTETPAJIBL:

1) f(2x* — =

3
2Vx2

dx

x>+ 8x+18

Ydx; 2) jxesxdx; 3) J'cos " xsin xdx ; 4)[

1
2x

3. BerauciauTe onpeaeeHHbId HHTErpal: J xe ~dx
0

4. Pemnth nuddepeHanbuble ypaBHEHUS:

1) y/:yzx_l; 2) y'+£:—§; 3) y" =5sin6x.

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

nMmend akaa. M.J1. MWumMoHIMKoBa
Jlcuuruimaa MaTteMmaTuka
HNIOTII I'pynnma BYMb

1. HecoOcTBeHHEIE HHTCIpajibl, UX OCHOBHBLIC CBOMCTBA. HpI/I3HaKI/I CXOANMOCTH HECOOCTBEHHBIX

HHTEIPaJIOB.
2. Hatitu HEONpeaCIICHHbIC MHTECIPAJIbI:
dx

1)[(3x6—i3)dx; 2)J'x2|n xdx ; 3)J’cos“xsin xdx ; 4)fm-
X X = X =

712

3. BbruncauTs onpeeaeHHbli HHTErpa: I x cos —dx
3

0
4. Pemnth muddepeHipaibabie ypaBHenus: 1) ' = Z+83 7 2) xp'-2y =3x";
fom

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

_ MuHucTEPCTBO HAYKH U BbICIEro o0pa3oBanusi P®
I'POSHEHCKUU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMmend akaa. M.J1. MuwummoHIyKoBa
JlMcuuIuinHa MaTteMaTuka
NIDTII I'pymma BYMb

1. Iuddepennmanpasie ypaBHeHUsI. OCHOBHBIC TIOHATHS.

2. HaiiTu HeonpeeneHHble HUHTErPaibl:
dx

. 3 \ xdx
1)f(;_5x ydx; 2) [xIn xdx; 3)Im; 4)I5+2x+x2.

2
3. BerauciauTe onpeaeeHHbId HHTErpal: [ cos S X sin x dx -

0

4. Pemuth muddepeHaibHble ypaBHSHUS:
1) xy' = 2y?%; 2) y'+%=2x3; 3) y' =sin5ux.

45



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

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

1. Heonpenenennslii nnterpan. CpoiicTBa HHTErpasioB. Tabiniia HeonpeaeaéHHbIX UHTETPAJIOB.
2. Haiitu HeonpeaeIeHHbIE MHTErPaJIbl:

1)_[(6X7+23\/X72)dx; 2) JXG Gxdx; 3)J‘M 4)J‘

cos X + 4

dx

x2+2x+22.

3
e

3. BerauciauTe onpeaeeHHbId HHTErpal: J' X In xdx
2

e
4. Pemnts nuddepeHnpanbuble ypaBHEHUS:

)y =2F  2y-Z=x 3 -7y +6y=0
_ MunucTepcTBO HAyKH U BbICIIEro oopasoBanusi PO
['POZHEHCKHUU 'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMeHu akaa. M.J1. MWITHOHIITMKOBA
JlucuuniMaa MaremaTuKka
NIDTII I'pynna BYMb

1. Tunel npocTENIINX pallMOHATIBHBIX Apo0ei U UX UHTETPUPOBAHHUE.
2. HaiiTu HeolpeieICHHbIE UHTETPAJIBL:

dx

3 xdx
1) [(386° - —)dx; Tdx;  3) ;4) .
Io = X 2)jxe X '[X2+4 jm

T

X
3. BbrunucauTs onpeeaeHHbl HHTErpa: I x cos —dx
3

0
4. Pemmts nuddepeHanbHble ypaBHEHUS:

2 _ ”
1) y’=yx36; 2) y'—27y=7x4: 3) y' =cos7x+x?

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

nMeHu akaa. M.JI. MUIIHOHIITMKOBA
JlMcuunianaa MarteMaTruka
HNIOTII I'pynma BYMb

1. UnTerpupoBanne TpPUrOHOMETPUYECKUX (DYHKIIUH.
2. HaiiTu HeolpeieIeHHbIE HHTETPAJIBL:

1)[(%+2‘{/F—7x)dx; 2) [xsin( 2x +3)dx; 3y |

tgxdx dx

T Y —~
cos ~ X 169 - x
T

X
3. BeIuucianTh onpeaeneHHblii MHTErpadt: j x sin —dx

4
0

4. Pemmts muddepennunanbabie ypaBaenus: 1) y'x’ = y?; 2) y——=—=2x;

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

nMeHu akaa. M.J1. MuumnoHIKoBa
JIMcuuIuIHa MaTtemaTuka
NIDTII I'pynma BYMb
1. Onpenenennblii nHTErpan u ero ceoiicrea. ®opmyna Herotona-JleitOnuma.
2. Haiitu HeonpeaeIeHHbIE MHTErPaJIbl:

1) J'(9x1

sin xdx dx

Ol

1

+43/x % )dx; 2) [(2x+3)cos 3xdx  3) |

COSZX 54+ 6%+ Xx°

2
3. BbruncauTs onpeneaeHHbli HHTErpa: I (2x* - 3x + 3)dx .
-1

4. Pemnts nuddepeHnanbuble ypaBHEHUS:

1) xy'+3y=0;2) y'—iz x’
X
_ MunucTepcTBO HAyKH H BbICIIEro oopazoBanusi PO
['POZHEHCKHUU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMeHu akaa. M. /1. MWITHOHIITMKOBA
Jlcuurumaa MaTteMaTuka
NIDTII I'pymma BYMb
1. IIpunoxeHus onpenesieHHOTro HHTerpaa.
2. HaiiTu HeompeneneHHbIE UHTETPAJIBL:

; 3) y":3x6+2x.

dx
36+x2

3

a)flex® +
o

3. BrunucauTh OnpeeaeH b HHTErpal: J'

de;6)f2x-3x-5xdx; 6) [Bx—2)-cosxdx; 2)f

1

dx

> .
o X+ 4Xx+95

2
4. Perrthb nuddepeHumuanbapie ypaaenns: 1) xy' = 3y°; 2) y'- R AN ;
X

3)2y" + 2y'+ 5y = 0.
Kpurepuu oeHKH (6 pamxax npomedcymouHot ammecmayuiL)

Peznamenmom BPC rkageopwt «Bvicuwias u npuxkiadnas mamemamurxay omeem cmyoeHma Ha
IK3AMEHE OYEHUBACMCS N0 J-0aiIbHOU WKAe.

KpuTepuii oeHKH 0TBeTa HA JK3aMeHe:

— 5 OaanoB TmoiydaeT CTYIAEHT, IPOJEMOHCTPUPOBABIIMI IOJIHOE BJIAaJECHUE 3HAHUSMU B
COOTBETCTBUM C TPeOOBAaHUAMH y4eOHOW NMPOrpaMMBbl, T.€. PELIUBIIMN Bce 3a1aHus 6e3 omunOoK B
JIOTUYECKUX PACCYKJIEHUSAX U B 0O0CHOBaHUM PEIICHUS;

— 4 0ana mody4aer CTYAEHT, KOTOPBIA MPH MOJHOM BIIAJICHMM 3HAHUSMH B COOTBETCTBHH C
TpeOoBaHUSAMU Yy4eOHON MporpamMmbl JONYCTUI OTAENbHBIE HECYHIECTBEHHbIE OIIMOKU JINOO
MIPUBE/ICHHBIE UM PEIlIeHUs] HEA0CTATOYHO 0OOCHOBAHBI;

— 3 0asu1a nosydaeTr CTyACHT IIPU HENOJHOM M3JI0KEHUH MOJIyYE€HHBIX 3HAHUH, TOMYCTUBIIMNA IIPH
3TOM OT/AEJIbHBIE CYIIECTBEHHBIE OLTMOKH;

— 2 0anna modydaeT CTYAGHT IpH OECCUCTEMHOM M3JIOKEHHM MaTepuana, JOIMYyCKaroIui
CYIIECTBEHHBIE OIIMOKH, KOTOpbIE MOTYT MPEMsATCTBOBAaTh YCBOCHHUIO JaibHelIIeld ydeOHOU
uH(pOopMaLNU.
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