[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OU0: Muuzes MAFHIACTEPCTBO HAYKH U BBICHIEI|O OBPA3OBAHUS POCCUIICKOM

[lomxHocTb: PexTop ®FEJIEPAIIAN
[ata nognucanus: 17.11.2023 15:43:27

YHUKanbHbIA

Jsomcsscr SBETEP éﬁﬁ%ﬁ@%m&&%&%&%@ﬁ@%@wﬂmm@ OBPA30BATEJILHOE

EHUE BBICHIET'O OBPA3OBAHUA

«'POSHEHCKHUI FOCYI[APCTBEHHI)II/I HE<I)T$[HOI71 TEXHUYECKHAW YHUBEPCUTET
NMEHU AKAAEMUKA M. I.MUJIJIMOHIIUKOBA >

BBICIHAA U ITPUKJIATHASA MATEMATHUKA

YTBEPXEH
Ha 3aceaHuu Kadeapbl
«__» 20 r., mpotokos Ne_1
3aBenyrouuii kadeapoii
A. M. I'auaes
(noonucw)

®OHJI OIIEHOYHBIX CPEJCTB IIO YYEBHOM JUCHUILJINHE

«MATEMATHUKA»

Hanpagienue noaroTroBku
15.03.05 Koncmpykmopcko-mexuonozuieckoe obecnedeHue MauuHoCmpoumenbHbix
npouU3800Ccme

Hanpasaennocts (mpoduin)
«Texnonoeuss mawunocmpoerusy

Kpanuduxkanms
Baxkanasp

CocraBurennb C-M.C.A0QynxaMHUIOB

I'po3nsrii — 2021



ITACIIOPT
®OHJIA OLIEHOYHBIX CPEJICTB 1O YYEBHOM JUCIIUITJINHE

MATEMATHUKA
KonTponupyemsbl N
No ° p;ﬂ eﬂif ¢ Kon xonTponupyemoit HanmenoBanue
n/a pasil KOMITETCHIIMH (UJTU €€ YacTH) OLIEHOYHOTO CpPEeJICTBA
(TeMBbl) TUCIMIUTMHBI
CobecenoBanue
1. | Jluneitnas anreOpa OIIK-1 KoHnTtponbHas padota
OK3aMeH
DNeMEeHTbI BEKTOPHOM Cobecepopanme
2. p OIIK-1 Konrponsnas pabota
anreope! DK3aMeH
AHanuTuyeckas Cobecepopanue
3. OIIK-1 Konrtponsnas padota
reoMeTpus KAl
CobecenoBanue
4. | Teopus npenenos OIIK-1 KontponbHas padbora
DK3aMeH
HuddepenunanpHoe CobecenoBanue
5. | ucuucnenue GpyHkuuH OIIK-1 Konrponsnas padota
OJIHOM IepeMEHHOI DK3aMeH
npdepennumanbHoe
EC‘{?I%)JIEHI/IEQ) KU1 (obecenopare
6. YHEH OIIK-1 KonrponsHas pabora
HECKOJIbKUX SK3AMCH
MIEPEeMEHHBIX
M TerbaibHOe CobecenoBanue
7. P OIIK-1 KonTponbnas pabora
UCYHCIICHUE SK3aMeH
CobecenoBanue
" HIIMATbHBI
8. Jnddepenn © OIIK-1 Kontponbnas padota
YpaBHeHHA OK3aMeH
CobecenoBanue
9. | Pagmr OIIK-1 KonrtponbHas pabora
DK3aMeH
CobecenoBanue
10. | KparHbie HHTETpaITBI OIIK-1 KonTpoabHnas pabota
DK3aMeH
HOBBI TEOPUU
](3)c C;TH eTOI;I " CobecenoBanue
11, | BeporTHOCTEH 1 OIlK-1 KonTponsnas padora
MaTeMaTHYECKOM
DK3aMeH
CTaTUCTUKH




IHEPEYEHb ONEHOYHbIX CPEACTB

HaumenoBanue IIpencrasienue
Ne Kparkas xapakrepucTuka
OLICHOYHOI 0 OLICHOYHOI'0 CPeICTBA
n/n OLIEHOYHOI0 CPe/ICTBA
cpeacTBa B ponpe
CpencTtBo  KOHTPOJSL ~ YCBOGHHSI  y4eOHOTO
MaTepuana  TeMbl, pasjena WM Pa3lenoB | Bompocsl
CobecenoBanue
1 JWCLMIUIMHBEL, OPraHM30BaHHOE Kak y4eOHOE | 1o TeMam/pasjienam
3aHsATHE B BUJIE coOeceoBaHUs MpenoaBaress ¢ | AUCLUIUIMHbI
00yJarouMucs
CpencTBo MPOBEPKU YMEHUM MPUMEHSTh
KontponbHast TIOJTyYCHHBIC 3HAHUSI UL PELICHHS 33184 Kommiexr
2 aGoTa KOHTPOJIbHBIX
p ONPENIETICHHOT 0 THUIA [0 TEME WU 3aaHui 110 BapHaHTaM
paszzeny yueOHOM TUCIUIIINHBI.
N . . | Kommiekr
CpencTBo MpoBEpKU 3HAHUM, YMEHUM, BIIaICHUM,
3 |9 5 5 9K3aMEHAIMOHHBIX
NpUOOpETEHHBIX O0yJarouMMcs B  TEUCHHE
K3aMeH prodp yHarom OuIIETOB
cemecTpa.

NEPBBIA CEMECTP
BOITPOCHI 1JI51 COBECEJJOBAHUS (TEKYIIIU KOHTPOJIb)

Pa3nen: «JInneiinas aaredpa, 31eMeHThI BEKTOPHOI0 aHAJIN32, AHATUTHYECKasi FTeOMETPHUs»

no

Onpeaenureny 2-ro ¥ 3-ro NOPsAKOB. Anredpandeckre TOMOJTHEHUS U MUHOPBI.

[Tonsitue 00 ompenenurene n-ro mnopsaka. OCHOBHBIE CBOWMCTBA OMNpENETUTENCH; HX
IIPUMEHEHUE K BBIYUCICHUIO OIIPEAEIUTENEH n-T0 MOPsAKa.

Cucremsl 1uHeHbIX ypaBHeHU. [IpaBuno Kpamepa. OnHopoaHas cucrema.

Marpuusl. [leiictBus Han matpuiniamu. OOpatHas matpuiia. MaTpuuHblii croco0 pemieHus
CHUCTEM JIMHEMHBIX YPAaBHEHUM.

Pemenne cucreM JIMHEWHBIX ypaBHEHUN mMeTooM [aycca. MccenenoBanue cucTeM JTMHENHBIX
YpaBHEHUM.

JlexapToBBl IPSAMOYTOJIBHBIE CHCTEMBI KOOPJAMHAT Ha IIOCKOCTH M B  IPOCTPAHCTBE.
ITonspHas cucrema KOOpAUHAT.

Bekrtopel. JIuHeliHble onepanuu HaJl BEKTOpaMU. JIMHEHHO HE3aBUCUMBIE BEKTOpPHI. basuc,
pasnoxxeHue 1o Oaszucy. IIpoekunu BekTopa Ha ocu KoopauHat. KoopauHatbl BeKTOpA.
JnvHa BEKTOpa M HANPABIAIOIINE KOCUHYCHI. Y CIIOBUS KOJJIMHEAPHOCTH BEKTOPOB.
CkassipHOE IIPOU3BENEHUE BEKTOPOB M €r0 CBOMCTBA. YTOJI MEXIY BEKTOpamMH. Y CIOBHE
NEPNEHAUKYIISIPHOCTH ABYX BEKTOPOB. MeXaHNYECKUI CMBICII CKAIIPHOTO TPOU3BEICHNUS.
BekTopHOE M cMmemaHHOE NpPOU3BEACHMS BEKTOPOB. OCHOBHBIE CBOICTBA M BBIYHUCIICHHE
yepe3 omnpenenuTend. KomrutaHapHOCTE TpEX BEKTOPOB. I'€OMeTpUYECKHE MPUIIOKEHUS
BEKTOPHOI'O U CMELIAHHOT'O IIPOU3BEICHUMN.

[TonsiTue 06 ypaBHEHHMH MOBEPXHOCTH B NMPOCTPAHCTBE M YPAaBHEHUH JIMHUU Ha TUIOCKOCTH.
IIpsamas Ha mockocTy. Pa3znuuHble BUIBI YPAaBHEHUN MPAMON HA IUIOCKOCTH. YTOJ MEXKIY
IPSAMBIMHU. Y CIIOBHS TEPIEHIUKYISPHOCTH W MAapajuIeIbHOCTH NpsSMBIX. PaccTostHue oOT
TOYKH 0 IIPSMOM.




10. Kanonuyeckue ypaBHEHHs] KPUBBIX BTOPOTO MOPSAKA: OKPY>KHOCTH, 3JUIMIICA, TUIIEPOOIIHI,

napaboIbI.

11.  YpaBHeHHs IJIOCKOCTH U IPSAMOM B MPOCTPAHCTBE. YTOJI MEXKAY NPSAMBIMU. YTOI MEXIY
IIPSIMOM U INIOCKOCTBIO. TouKa nepecedeHns NpsMON U IIIOCKOCTH.

12. [ToBepxHocTH BTOpOro nopsaka. Kanonnaeckue GpopMbl ypaBHEHHH MOBEPXHOCTEH BTOPOTO
HOpsIZIKA.

Paznesn: «Ilpeaen n HenpepbIBHOCTH (QPYHKIIUID)

1. [Tpenen ¢pynkuuu B Touke. [lpenen Gpynkuuu na 6eckoneyHoCTH. OAHOCTOPOHHUE MIPEIEIIBL.
OrpaHuyeHHOCTb (DYHKIIMH, UMEIOLHH ITpeell.

2. beckoneuno OGosbmiast 1 6eckoHeUHO Mayiasi (YHKIMUA M CBA3b MEXIy HUMH. Paznmoxxenue
(GyHKLIMU, UMEIOLIEeH Ipeies], HA OCTOSHHYIO M OECKOHEUHYIO MATYIO.

3. OcHOBHBIE TEOpEeMBI O Mpejnenax. PackpeiTe HeolpeaeeHHOCTe! H_g—lh 1 [;—ﬂ [TepBsrit

L

3aMevaTeNbHbINA Mpeiedl.

4. Uucnossle nocnenosareiabHoctu. [Ipenen nocnenosarensuoct. CyliecTBOBaHUE MIpesesa
MOHOTOHHOH OTpaHWYCHHOMN TocTeIoBaTeNbHOCTH. Yncno e. HarypanbHbie Jorapudmel.

S. CpaBHeHUEe OECKOHEYHO MaJlbIX. DKBUBAJICHTHbIE OECKOHEUHO Majble. 3aMeHa OCCKOHEYHO
MaJbIX SKBUBAJIEHTHBIMU [IPU BBIYUCIIEHUHU TIPEIEIIOB.

6. HenpepbiBHOCTH (pyHKIIMM B TOUKe. TOUYKHM pa3pbiBa QYHKIMH U UX KJIacCU(pUKALIUSL.

7. HenpepeiBHOCTh QyHKIME Ha oTpe3ke. CBOWCTBAa HENPEPBIBHBIX Ha OTpe3Ke (YHKIIMM:

OTPaHUYEHHOCTD, CYIIECTBOBaHNE HAMOOJBIIEr0 U HAUMEHBIIETO 3HAYCHU, CYIIIECTBOBAHNE
MIPOMEKYTOUHBIX 3HAYCHUH.
KpuTtepum onieHKH (8 pamkax mekywei ammecmayuu)

Peznamenmom BPC kagheopvl «Buvlcuas u npuxkiadnas mamemamuxay npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku paspabomanvl, ucxoos u3z pazoeieHus
bannos: 5 6ann06 3a 0c60eHUe MeOPemuULeckKux 6ONPOCO8 OUCYUNIUNBL, 5 OANI068 — 34 6bINOJHEHUE
OOMAWHUX 3A0AHUTL.

KpuTepnu OLICHKH OTBETOB HA TEOPECTUIECCKUEC BOIIPOCHI:

— 5 0a/uI0B BBICTABJISIETCA CTY/AEHTY, €CJIH OH M3JIOKWI COJAEpKaHME BoIlpoca B o0beMe,
MPEIyCMOTPEHHOM MPOTPaMMOM, TPH 3TOM H3JOKWJI MaTepual TPAMOTHBIM S3BIKOM, TOYHO
UCIIOJIB3YSl MAaTeMAaTHYECKYH) TEPMHUHOJIOTHI0O M CHUMBOJIMKY, B OINPEIACICHHOW JIOTHYECKOM
MOCJIEI0BATEIbHOCTH;

— 4 6aj1a BBICTABJISIIOTCA CTYAEHTY, €CJIM TPU JOCTATOYHO TMOJHOM W TPAMOTHOM OCBEIICHUU
BOMPOCA OH JIOMYCTHJI HEOONbIINE HETOYHOCTH, HE HCKAXKAIOIINE MaTeMaTHYEeCKOTO COJAEpIKAHUS
OTBETA;

— 3 0ajyna BBICTABJSIIOTCH CTYJAEHTY TIPU HEMOJTHOM pPAaCKPBITUU COJAEPKaHUS BOIMpPOCa
(comeprkaHue BOMPOCca U3IOKEHO (PparMeHTapHO, HE BCET/a MOCIeI0BATENbHO), HO MTOKa3aHo olIiee
MMOHMMAaHWE BOMPOCA; OMYIICHBI ONTHOKH ITPU HCITOJIb30BAHHH MAaTEeMaTHUYESCKONH TEPMUHOJIOTHH;

— 2 0ajjia moJiy4yaeTr CTYAEHT, IPOJEMOHCTPHPOBABIINN OOPBIBOYHBIC 3HAHUS U JOMYCTHUBIIUN
OIMOKM B OIPEICTICHUH MOHSATHH U TIPH UCIIOJIb30BAHUY MaTEMATHIECKON TEPMUHOJIOTHY;

— 1 0as1 noTyyaeT CTyAeHT, IPOAEMOHCTpUpOBaBIINi 3HaHuEe MeHee 10% maTepuana, BBIHECEHHOTO
Ha KOJIJIOKBUYM.



KOMILJIEKT 3AJTAHUM J1JISI KOHTPOJIbHOM PABOTHI (PYBEXKHBIN KOHTPOJIb)

IMEPBASA ATTECTAIUA
BUJIET Nel
o * . 2 5 2
1. Haiitu npoussenenue Marpun A*B, eciu: e ( o éﬂ B ( 2 _7\]

)

2. Pemmth cucreMy NMHEHHBIX ypaBHeHHI MeTooM Kpamepa miu Faycca: &3)(1 +9Xe + X3 =1,

L2xl +2X, —3%; =1.
3. Haiitu KoHel BEKTOpa g = {3;—1;2}, ecim ero Havano B Touke M(L—1;2).

4. VYUpocTUTH BBIPAKECHUE! (251 — 3[))>< (51 + 4[3)
5. Haiitu yron npu Bepimnze A B TpeyroiasHuke ABC, ecnu:
A (0; 3;-1), B(1; 5; -6), C(-5; 2; 1).
BUJIET Ne 2

1. Haiitu npomssenenue Marpun A*B, ecim: ) |( 2 O\| . ( :13 23|\

\-4 3 5 LZ J

2. PemmTh cucTeMy JTMHEHHBIX YpaBHEHHI MeTo1oM Kpamepa nnm ["aycca:
2%+ SX2 + 3X3 =6,

szl + 4%, — 3% =9. ~ = {5;12;- 6}, eciu ero KoHeI| B TouKe A (
Haiitu Hayao BexTopa 2:17:8)

> W

Ynpoctute BbIpakeHHe: (5&1:L 3b)>< (25 - b).
Haiitu miomans Tpeyronsauka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

o

BUJIET Ne3
Haiitu npoussenenne matpun A*B, ecinu:

3 2 0 -5
A—(l 6 —1),3(3|\

| ]
k2 4 2) \7)

2. Pemmth cucremy nuHeHHbIX ypaBHeHUH MeToioM Kpamepa nnu [Naycca:
X+ X2 +X3=6,
Xq + X, — X3 =10,
3% + X, + 3%, =12.

=

w

Haiiti Havao BeKTOpa ~b= {5;10;— 2}, €CIIM €TO KOHELl B ToUKe A (2;7;8).

4. YnpocTuTe BbIpa)KEHUE: (§+ 6)2 + (& - 6]2
5. Haiitu yron npu Bepimte B Tpeyronsuuka ABC, ecmu: A(5; —3; 4), B(7; 0; 7), C(6; —3; -1)

BUJIET Ne 4
1. Haiitu npoussenenue marpuil A*B, ecnu:

A=12 3p (5 2
\ ) \ )

2. Pemmth cucremy MUHEHHBIX ypaBHeHUH MeTooMm Kpamepa wm [Naycca:

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

3. Haiiti KoHel BeKTOpa a = {1;—1;3}, €ciu ero Hauano B Touke M(31:2).



&

1. Haiitu npousBenenue matpurn A*B, eciu:
( 1 5 2 ’/ 2 1 0)
A=| 2 0 3|,B=' 3 -1 - ‘
-3 11 4 5 -3
\ )\ Y
2. PemuTh cucTeMy TMHEHHBIX ypaBHeHHI MeTo10M Kpamepa nnm ["aycca:
2% — Xy + X3 =4,
3Xy + 2%, + 2X3 =1,
X1_2X2+X3:2.
3. HaiiTu KOHeI BEKTOpa 4 = {5;—1,— 2}, €CIIH €ro Ha4ajo B Touke M (j: —1:3).
4. YupocTture BbIpaKeHUE: (2i7—3j)- j7+ (3f+ IZ) k
5. Haiitu miomans Tpeyronsauka ABC, ecnu: A(8; 6; —3), B(2; 2; -1), C(8; 7; -3).
BUJIET Ne 6
1. Haiitu npousBenenue matpurn A*B, eciu:
( 2 1} (1 -1 1)
A="3 -3 | B=| .
2 4 3
s,V )
2. PemmTh cucTeMy TMHEHHBIX yYpaBHeHHH MeTo10M Kpamepa nmu ["aycca:
2X1—X2+X3:2,
X+ Xo — 2% =0.
3. Haiiti Hauano BEKTOpa i {1;2;—6}, ECIM €0 KOHEIl B TOUKE A (2;11;6).
4. Ynpocture BbIpaXKeHHE: (a + b);b + (3a1 C)X c.
5. Haiitu 06wém mupamuasl ABCD, ecnu: A(-5; 0; 0), B(-1; —-1; -1), C(0; 0; 4), D(-3; -3; 7).
BUJIET Ne7
1. Haiitu npousBenenue marpuil A*B, ecnu:
|( 1 —3\| (-5 1)
A=12 2 |,B= .
o 4
3 1 )
2. Pemmth cucremy TUHEHHBIX ypaBHeHUH MetoioM Kpamepa i [aycca:
X1+ 2X2 + X3 =8,
2%+ 3X, — X3 =5.
3. Haiitu KoHel BEKTOpA ¢ = {4;1;— 2}, eciu ero Havyano B Touke M1 —1.— 2).
4. YnpocTtHTe BEIpaKEHHE: (2a1 byx (b: Za).
5. Haitru miomane Tpeyroasauka ABC, ecmu: A (6; 9; -13), B(9; 10; -11), C(3; 5;-7)

YIIpoCTHTE BBIPAKEHHUE: (2a7+ Bb)x (5 + Zb).
. Haiitn 006ém mupamuast ABCD, ecu:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BUWIET Ne 5



BUJIET Ne 8
1. Haiitu H(pomBez[eHHe matpuil A*B, ecu:

A=l 3 8 6 3 -1 3
-1 oj,B=1 2 -4 5.

\ )\ y
2. Pemmth cuctemy TUHEHHBIX ypaBHeHHH MeToaoM Kpamepa unu ["aycca:
2X1— 4% +3x3 =1,
—2X, +4X;=3,
3% — X, + 5% =2.
3. Haiitu Ha4ano BEKTOpa = {5;3;- 6}, ECIU €T0 KOHEL B TOUKE A (2; 4;8).

4. YupocTute BBIpaXKEHHUE: (Sa - C); (3C + a).

5. Haiitu miomans tpeyronsuuka ABC, ecnu: A(4; 3; -2), B(5; 5; —6), C(7; 2; —6)
BUJIET Ne 9
1. Haiitu npousBenenue Matpun A*B, ecnu:
(2 11 |m 3)
‘ 2 0 || ) - '
-1 2
N

2. PeI_HI/ITB CUCTEMY JIMHEHHBIX ypaBHeHI/II/I MCTOAOM KpaMepa U1 Faycca
J2x1+ X, + 3% =3,
X+@+&—
[le 3y + X3 =
3. Haiitu koHel BeKTOpa a= { 51; 2} €CJIM €r0 Hauvajo B Touke M (_ 11 2).
4
5

VYrpocture BeIpakeHHE: 2|(J X kﬁ 3 j( [BX k)+ 3k(| D

Haiitu miomane Tpeyronsauka ABC, ecnu: A(3; 3; 3), B(6; 3; —3), C(5; -3; 0).
BUJIET Ne 10
1. Haiitu npousBenenue marpuiy A*B, ecnu:

- -3
P P

S Y
\ ) U

2. Pemmts cucreMy nuHEHHbIX ypaBHeHU# MetoioM Kpamepa i INaycca:
j3x1—4x2 +3x=1,
Xy —3X, + 2%, =0,
| 2%, +6X, + 2%, =3.
3. Haiitu Hauano BekTopa b ={2;12;-1}, eciu ero KOoHel B TOUKe A (2;4;8).
4. YnpocTtute BeIpaKEHHUE: (Za + b)x (a - Sb).

5. Haiitu 066ém nmupamuast ABCD, ecnu: A(8; 4; -5), B(8; 7; —-3), C(8; 6; -3), D(3; 3; 1).
BUWJIET Nell
1. Haiitu npousBenenue matpuny A*B, ecnu:

4[5 B3 2
\ )\ )
2. Pemmth cucremy TUHEHHbIX ypaBHeHU# MeToioM Kpamepa miu [aycca:
Jle +5% + 7x3 =1,
—3X, —9%X; =8,
[2xl + 2X, — 3% =1.

3. Haiitu xoHer BekTOpa a = {3;-1;2}, €CJIN €ro Hayajao B TOUYKe M (:L' -1 2).



-

4. YupocTuTh BbIpaKE€HUE! (2[1 - 3[))>< (a + 45)

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

BUWJIET Nel12
1. Haiitu npousBeaenue matpun A*B, ecnu:
(2 -1 0) 1 Bp
A= |,B='3 2!

4 3 5) (2 1J

2. PemuTh cucTeMy TUHEHHBIX yYpaBHeHHI MeTo10M Kpamepa nnm ["aycca:
2%+ 5x2 +3X3 =6,
3. Ha ZT)I(i ﬁa?'fﬁn_c@ﬁ(éla%pa ~ = {5;12;— 6}, €CJIM €T0 KOHEII B TOUKE A(
b 2;17;8)
4. YupocTure BbIpaKeHUeE: (5&1:L 3b)>< (25 - b).
5. Haiitu miomans Tpeyronsuuka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUWIET Ne 13

1. Haiitu npousBenenue Matpuiy A*B, ecnm:
3 -2 0 -5)
EESINE

| -
\242)K7)

2. PemuTh cucTeMy JUHEHHBIX ypaBHeHHI MeTonoM Kpamepa nnu ["aycca:
X+ X2 +X3=6,
X1+ X, — X3 =10,
3% + X, + 3%, =12.

3. Haiitu Hauano BeKTOpa ~b- {5;10;- 2}, €CIIM €r0 KOHEIl B TOUKE A (2;7;8).

4. YpocTHTe BhIpaKECHHE! (54- 6)2 + (5 — 6]2 _

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

1. Haiitu npoussenenue marpun A*B, ecnu:

A= N5 A
\ ) N )

2. Pemmth cucremy nuHeHHbIX ypaBHeHU# MetoioM Kpamepa nim [Naycca:

X1+ 2X2 +3X3 = 5,

Haiitu KoHel BeKTOpa 4 = {1,—1;3}, €Cii €ro Hayano B Touke M(31;2).

e

VIIPOCTHTE BBIPAKEHHE: (2a7+ 3b)>< (5 + Zb).

5. Haiitu 066ém mupamuasl ABCD, ecnu: A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).
BUJIET Ne 15
1. Haiitu npousBenenue Matpuny 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 TUHEHHBIX ypaBHeHUH MeTonoM Kpamepa nim ["aycca:



w

> w

2X — Xp + X3 =14,
Xy + 2%, + 2X3 =1,
X — 2%y + X3 =2.
Haiitu KoHeI BEKTOpa a ={5;—1;— 2}, ecii ero Hayano B Touke M (1 —1:3).

VYIpocTUTe BHIPAXKEHHE: (2i7— 3j)~ j+ (3f+ I()~ k
5. Haiitu mumomane tpeyrosibauka ABC, ecnu: A(8; 6; —3), B(2; 2; -1), C(8; 7; -3).

BUJIET Nelé
Haiitu npousBenenue marpui; A*B, ecnu:

2 1 _
A:(3 —31,3:(1 ' 1\|.

\2 4 3)
> )
Pemth cucremy nMHEHHbIX ypaBHeHUH MeTooM Kpamepa unu [Maycca:
3X1 + 4X2 - 3X3 = 4,
2X1—X2+X3:2,
X1+X2—2X3:0.
HaiiTu Ha4ano BEKTOpa = {1;2;- 6}, €CIIM €T0 KOHEL B TOYKE A (2;11;6).

YIpocTute BBIpaXKEHUE: (a:— b)xb + (3a7— c)x C.

. Haiiti 066ém nupamuast ABCD, ecnu: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).
BUJIET Ne 17

Haiitu npoussenenue matpuny A*B, ecnu:

(1 -3) (-5 1)

A:LZ ZJ'B:\() 4}.

3
Pemmmth cuctemy nuHelHbIX ypaBHeHH MeToaoM Kpamepa nnu [Maycca:
X1+ 2X2 + X3 =38,
2% — X, + X3 =3,
2% + 3%, — X3 =5.
Haiftu KOHeI BEKTOpa 4 = {4;1;— 2}, €CJIM €10 Hayano B Touke M (1 —1.— 2).

VYIpocTuTe BBIPasKECHUE: (Zai b)x (b: Za).

Haiitu miomans tpeyronsuuka ABC, ecim: A(6; 9; —13), B(9; 10; -11), C(3; 5; -7)
BUJIET Ne 18
Haiitu npoussenenue marpui; A*B, ecnu:
Al

ERAPEE I )
\ )\ )
Pemmts cucremy nnHelHbIX ypaBHeHul MetoqoM Kpamepa nnu INaycca:
2% —4x2 + 3x3 =1,
X, — 2X, +4X; =3,
3% — X, +5X;=2.
Haiitu Havano Bekropa "= {5;3;- 6}, €CJIM €TO KOHEIl B TOUKE A(2;4;8).

YnpocTtute BbIpakeHHeE: (Sa - C); (30 + a).

Haittu mutomazns tpeyronsuuka ABC, ecnu: A(4; 3; -2), B(5; 5; —6), C(7; 2; —6)
BUJIET Ne 19

Haiitu npoussenenue matpuny A*B, ecnu:



&

P
) 0 Y

Pemmmts cucremy nuHelHbIX ypaBHeHUE MeTogoM Kpamepa nnu ["aycca:
12x1+ Xp + 3% =3,
X1+ Xy + X3 =4,
[2x1 — 3%, + X3 =1.
HaiiTi KOHeI BEKTOpa @ = {-5;1;2}, €CIIM €ro Ha4aio B Touke M(—1:—1:2).
YIpPOCTHUTE BBIPAKEHHE: 2i(] x kﬁ 3jG X k)+ 3k(i X j).
Haiitu mtomans tpeyromasuuka ABC, eciu: A(3; 3; 3), B(6; 3; -3), C(5; -3; 0).

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

- -3
PRI P

| 3 -5 7 ' ' 5 ]
\ J U
Pemmmte cucremy nuHelHbIX ypaBHeHH MeToaoM Kpamepa nnu [Maycca:
3% — 4% +3%3 =1,
j Xy —3X, + 2%, =0,
| 2%, + 6%, +2%,=3. )
Haiitu Havano BekTopa p, ={2;12;-1}, €CJIM €T0 KOHEL B TOUKE A (2;4;8).

-2 11
T2 0lslE 3
Ls 4 ol

VYnpocTure BoIpaKeHUE: (Za_-i- b)x (a_ - Sb).

. Haiitu 066ém mupamuast ABCD, eciu: A(8; 4; -5), B(8; 7; —-3), C(8; 6; -3), D(3; 3; 1).

BTOPASA ATTECTALUA

BUWIET 1
Hanbl Touku A, B u C. Haiitu: a) obuiee ypaBHeHHe NpsiMoii AB; 6) ypaBHEeHHE IPSIMOI,

npoxosiieit yepe3 Touky C napaiesibHoO MpsimMoil AB; ) ypaBHEHHE PSIMOM, TPOXOASIICH yepes
Touky C nepneHAuKyIsIpHO IpaMoit 4B

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

IIpuBecTr K KAHOHMYECKOMY BUly YPABHEHHE KPUBOU U IIOCTPOUTH €€:

5x% +9y? —30x +18y +9=0.

CocTaBUTh YpaBHEHHE IJIOCKOCTH, MPOXOAAIIEH yepe3 TpH 3aJaHHbIE TOUKU

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

Haiitu npenenst:

) X2 +3x+2 . 343 +x tg 5x (x—8)"
a) lim :6) lim_._, ; 6)lim AN coy i VX =11
) x—>—22X2+5X+2 ) oo DX +9X -7 x>0 TX ) X“J‘DLX—QJ  ©) Hiy X—2
BUJIET 2

CocrTaBuTh YpaBHCHHC HpHMOﬁ, HpOXOI[)IH.ICfI 4YCpe3 TOUKY NCPECCUCHUA TPAMBIX:
x+2y+3=0, 2x + 3y + 4 =0 ¥ napauienbHou npsmon 5x + 8y =0.

Haiitn koOpAMHATHI EHTPa U paAyC OKPYKHOCTH U IIOCTPOUTH €€:

x? + 2 +6y-7=0

CocTaBUTh YpaBHEHHE IIOCKOCTH, MPOXOIALIEH Yepe3 TpH 3aaHHbIE TOUKH

M, (4;1;-1), M,(0;-2; 1), M4(-3;1; 0).

10



Haiitu npenensl: a) "mxz —24X+3;6)|im 2 +4X+3 B) i M=x =2 1) i SINAX;
3 X =9 x>0 X+ 9x —12 7 7 —x x>0 tg2x
([ x+8)
lim| '
x>e\ X +7)

BUJIET 3
1. Hausl Touku A, B u C. Haiitu: a) obiee ypaBHeHHE IPSIMOi AB;

6) ypaBHEHHE IPSIMOIA, Tpoxoslieii yepe3 Touky C napaieabHo IpsMoii AB
A(8; -10), B(4; —4), C(0; -7).
2. IlpuBecTy K KAHOHUYECKOMY BHJly YPaBHEHHE KPUBOI U TOCTPOUTH €&:
16x2 —9y? —64x —18y +199 = 0.
CocTaBUTh YpaBHEHHE IUIOCKOCTH, IPOXOJIALICH Yepe3 TPH 3a/1aHHbIE TOUKH
M;(3;-1;2), M (4;-1;-1), M5(2;0;2).
Haiitu nmpeaenst: a) lim x*—2x -8 ; 6)lim 4x>+5x—3

x—>4 X2 —16( Xﬁm 3x° +9x —12
sin 6x x—1Y
B) lim ;) lim)| | 1e) limyx+1-2.
x—0  3X x>2\ X +3) >3 X —3
BUJIET 4

CocTaBuTh ypaBHEHHE IPSMOMN, IPOXOJALIEH YEPE3 JaHHYIO TOUKY, IEPIEHIUKYJIAPHO JaHHOU
npsivoit: N(-2;-3), 2x— y+3=0.
Haiitn koopaMHATHI HEHTPa U paauyC OKPYKHOCTH U IOCTPOUTH €€:
x*>+y?-8x+6y=0.
CocTaBUTh YpaBHEHHE IIOCKOCTH, IPOXOJIALICH Yepe3 TPU 3a/laHHbIE TOUKU
M, (=2;0; =1), M, (1; -2; 3), M3(4;,-1; 2;)

o . X2—3X+2.6) . 4X5+4X3—x . (X‘Fl\)
Haiiti ipenenst: a) ||m __. 0 lim ™, ., ;p)lim
w2 2X —x—6 woo X +9X +3 X—>w\X—7}
. Sin4x ,
r)lim ;) lim VX+7-3

x—0 thX =2 2 _4

X

BUWIET 5
Jaubl Touku A, B m C. Haiitu: a) obuiee ypaBHeHHe NpsiMOil AB; 6) ypaBHEHHE MPSIMOIA,

npoxosiie yepes Touky C napauienbHo NpsMoit AB; 6) ypaBHEHHE MTPSIMO, IPOXOISIICH yepes3

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

[TpuBecTH K KAHOHMYECKOMY BUY YPaBHEHUE KPUBOW U MTOCTPOUTH €€:

x> —4y —6x+29=0

CocrtaBuTh ypaBHEHHE IUIOCKOCTH, MPOXOISIIEH Yepe3 TpH 3alaHHbIE TOUKH

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

HaI‘;ITHHpeIle_]]LI:a) . 2X2+X—10.6) . 8X4—9X2+1’B)Iim( 2X_1\\2X;
lIMmod—x—2 "7 lim—3@+9x— X%L%,__gJ
X—2 X—>00

plim 10Xy fim ¥15=x -3
x>0sinbx  x6 X2 —36

11



BUJIET 6
Hauel Touku 4, B u C. Haiitu: a) obmiee ypaBHeHue mpsimMoil AB; 6) ypaBHEHHE MPSMOM,

npoxozsiied yepe3 Touky C napauienbHo NpsMoit AB; 6) ypaBHEHHE MTPSIMOI, IPOXOISIICH Yepes3
TouKy C NepHneHAUKYISPHO NpAMoii 45.

A(=2;-7), B(3;0), C (2; 2).
IIpuBecTH K KAHOHUYECKOMY BUlY YPABHEHHE KPUBOU U IIOCTPOUTH €€:

16x* —9y? — 64x — 54y —161=0
CocTaBUTh YpaBHEHHE IUIOCKOCTH, MPOXOISIICH Yepe3 TPH 3alaHHbIC TOUKH
M, (5;1; 0), M,(0; 4; -3), M3(1' 4; -1).
X2 —3x+2 4x5 4 4x3 ( X+1\X
Haiit ipenessr: a) I|m ZF—F 6)|Im T T B) I|m| Q(ﬁ_b,

ﬂHmS B lim VX7 -3

x—0 tg2x x->2  x2 —4
BWJIET 7
CocraBuTh 00111€€ ypaBHEHUE NPSAMOIL, IPOXOIA-1IeH yepe3 1Be TOUKU U IPUBECTHU €r0 K BUIY C

yrnosbim k0o duumentom: A(—2;—3) u B(-5;4)

[IpuBeCcTH K KAHOHUYECKOMY BUIy YPABHEHHUE JJUIMIICA U IOCTPOUTD €r0:
4x* +9y? +32x —54y +109=0.

CoCTaBUTh ypaBHEHHE IIIOCKOCTH, IIPOXOIALIEH YEPE3 TPH 3aJaHHbIE TOUKHU

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

Haiitu npenensr: a) X2 +7x -8 . 6) 5x4 +4x3 +3

2x
Ilm —2x+1’ IXI_[D 3x* +8x% —12x x—>ook 3x -1 )
. sin 6x
r)lim re) limvJ9—x—-2.
x-0 tg 2X x5 X2 —25

BUJIET 8
CocTaBUTH YpaBHCHHC HpﬂMOfI, HpOXOI[HH_IeI\/’I 4epe3 TOUKY NEPECCUCHUA ITPAMbBIX:

x+2y+3=0, 2x+3y+4=0 ¥ napaulenbHon npsamon 3x -5y =0.
[puBeCTH K KAHOHHYECKOMY By YPaBHEHHUE TUNEPOOIIBI M MOCTPOUTH €&: x° —y2 —4y =0.

CocTaBUTh YpaBHEHHE IIIOCKOCTH, IPOXOJIALICH Yepe3 TpU 3a/laHHbIE TOUKH
M, (-2;0; -1), M, (1; —2; 3), M;(4;-1; 2;).

X2 +2x—3 5x* +7x% +5 lim /3x+1-4
Haiitu npenensr: a) lim | im B) X-5 X2 —-16 '

X+5x+6 X% +8x* — 2x

I|m|( 1+ 3 \1 - lim 10x

X_)OOK X — 2) x-0 sin 5X
BUJIET 9
Hanbl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHE NPIMOil AB; 6) ypaBHEHHE MIPSIMOii,

npoxozsuier yepes Touky C napaieabHO NpsMoii A B; ¢) ypaBHEHHE IPSMOL, TPOXOIAIIEH Yyepes
TouKy C NepneHAuKyYISpHO NpAMoit 45.

A(1;-1), B(3; -2), C(9; 7).
[IpuBecTr K KAaHOHMYECKOMY BHJly YPAaBHEHHE KPUBOM U IOCTPOUTH €€:

12



4x° +36y2 + 72y —16x—92=0
CocTaBuTh ypaBHEHHE IIOCKOCTH, IIPOXOIALICH Yepe3 TPH 3a1aHHBIC TOUKH
M, (4;1,-1), M,(0;-2; 1), M;(=3;1; 0).
7 5 .2
Haiiti npenenst: a) |jm ﬂ ;0 i m 8)(3;49—i9:x ;
X—2

X+7 sin 7x

x3 -1
p)lim —— 1 . o lim
M e )

BUJIET 10
CocrtaBuTh 0011I€Ee YpaBHEHHE MIPSIMOIL, TPOXOIAIIEH Yepe3 IBE TOUKH, IPUBECTH €ro K BHILY

ypasuenns B otpeskax: A(3;-3) u B(-2;4).
TIpuBeCTH K KAHOHMYECKOMY BHJIy YPAaBHEHHE KPHBOIi H HOCTPOHTD €&:

5x2 +9y? —30x +18y +9=0.
CoCTaBUTH ypaBHEHHUE TLIIOCKOCTH, MPOXOISIIEH Uepe3 TPH 3aJaHHbIE TOUKH

M (3'—1'2) M, (4;-1;-1), M;(2;0;2).

_ ~x-30, 5 i 8x° +4x° -3
B : T3 L 10E ’
BIYUCIIUTE IPEOEIIBI a) |X|_>[T! X3 1125 ![D 5x4 +8x8 —12x
w) lim '11)( r)|lm‘l 7\] re) limv3x+4 -4,
x-0 sin 6X X—30 >4 X —16
BUJIET 11

Hanbl Touku A, B u C. Haiitu: a) oOuiee ypaBHeHHe IpsiMoi AB; 6) ypaBHEHHE MPSMOI,
npoxosiieit yepe3 Touky C napaiesibHo MpsimMoit AB; ) ypaBHEHHE PSIMOM, TPOXOASIICH yepes
TouKy C nepneHauKyIsspHO npaMoi 45
A(-1; 3), B(2; 5), C(5; 1).
[IpuBecTn K KAHOHUYECKOMY BU1Y YpaBHEHHE KPUBOM U ITOCTPOUTD €€:
5x% +9y? —30x +18y +9=0.
CocTaBuTh ypaBHEHHE IUIOCKOCTH, TPOXOISALIEH Yepe3 TPH 3a/laHHbIE TOUKH
M;(=2;0; -1), M, (1; -2; 3), M;(4;,-1; 2;).
lim x*+3x+2 I +43 +x

Haiitn npenensr: a) x»>-22X"+5x+2:6) lm 5x* + OX% 7 -

im9%  [x-8
o e

X—2

BUJIET 12
CocraBUTh ypaBHEHHE MPSAMOM, MPOXOIAIIEH Yepe3 TOUKY ITEPECECUEHUS PSIMBIX:

x+2y+3=0, 2x + 3y + 4 =0 ¥ napauienbHou npsmon 5x + 8y =0.
Haiitn koopanHATHI HEHTpa U paAryC OKPYKHOCTH U TOCTPOUTH €€:

x? 4+ y? +6y—-7=0
CocTraBuTh ypaBHEHHE IIOCKOCTH, MPOXOAIIECH Yepe3 TPH 3aJaHHbIE TOUKU

M, (4;1,-1), M, (0;-2; 1), M4(-3; 1, 0).
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2 . 2 ) —X—2
HaiiTi npenensl: a) X 4X+3;6)|lm 2" +4x+3 ,8) lim

IMm—e—g— . 3@rx-12 7 7-x
H X
_osindx . [ x+ 8\
rlim™— " plim| .
x>0 tgzx Xaaok X + 7)
BUJIET 13
Jlanb Touku A, B u C. HaiiTu: a) obiiee ypaBHeHHe NpsaMoii AB;

6) ypaBHEHHE IPSIMOIA, Tpoxoslieii yepe3 Touky C napasieabHo IpsMoii AB
A(8; -10), B(4; —4), C(0; 7).
[IpuBecT kK KAHOHUYECKOMY BHU1Y YpaBHEHHE KPUBOM U TOCTPOUTH €€:
16x% —9y? —64x —18y +199 = 0.
3. CocTaBUTh ypaBHEHHE IIOCKOCTH, IPOXOIALICH Yepe3 TPH 3a/1aHHbIE TOUKH
M, (3;-1;2), M2(4;2—1;—1), M, (2;0;2).

4. Haiitu npezgensr: a) lim X"—2x-8 : 6)lim 4x% +5x -3

x>4 X2 -16 x>0 3X° + 9x —12

' x-1Y ~2
5) IimsmGX;r)Iim( \ Lo limVX+17 %
x—>0  3x X—>OO\X—|—3) X—3 X —23

BUJIET 14
CocTaBuTh YpaBHCHHC HpHMOﬁ, npoxom[meﬁ 4Uepe3 JaHHYIO TOYKY, NCPICHAUKYIISIPHO ﬂaHHOﬁ

npsivoii: N(-2;—3), 2x— y+3=0.
Haiitn koopaMHATHI HEHTPa U paauyC OKPYKHOCTH U IOCTPOUTH €€:
x*>+y?-8x+6y=0.
CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH Yepe3 TP 3aJaHHbIE TOUKU
M, (=2;0; -1), M, (1; - 2; 3), M;(4;-1; 2;)
Haiitu npenenst:
lim X2,-3x+2  |im 4x] +4%° —x

X+1 sin 4x

a) x-2 £ 6) X0 ,B)Iim(—\) ;) lim

ol X =7 ) o0 tg2x
. A/ X+T7 -3
][ e —
H) X—2 X2 _4

BUWJIET 15
Jaubl Touku A, B m C. Haiitu: a) obmiee ypaBHeHHE NpsiMOil AB; 6) ypaBHEHHE MPSIMOIA,

npoxosiie yepe3 Touky C napauienbHO NpsMoit AB; 6) ypaBHEHHE MTPSIMOI, IPOXOISIICH yepes3
To4Ky C NEepHeHIUKYIAPHO NPAMON AB.
A(5; 10), B(3; 9), C(-11; 4).
[IpuBecTn kK KAHOHUYECKOMY BUY YpaBHEHHE KPUBOU U MOCTPOUTD €€:
X? —4y —6x+29=0
CocraBuUTh ypaBHEHHE IIIOCKOCTH, MMPOXOALIECH Yepe3 TPH 3aJaHHbIE TOUKU
M;(4;2;1), M, (-1; 0; =3), M;(2;1; - 2).
Haiity npenenst: a) . 2X2+x—10.. 6) 1 8x' —9x* +1 B)Iim( 2x -1z ;
limod—x—2 "7 lim—3&+9x— Hootgx__,rgj

X—2 X—>00
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r)“m 10x o) lim 15— X —3.
x>0 §in5x  x6  x2 —36

BUJIET 16
Jaubl Touku A, B u C. Haiitu: a) obmee ypaBHeHHE NpsiMOil AB; 6) ypaBHEHHE MPSIMOIA,

npoxosiieii uepe3 Touky C nmapajiebHO IpIMOi AB; 6) ypaBHEHHE TPAMOM, TPOXOISIICH Yepe3
TouKy C NepneHANKYISIpHO IpsiMoi AB.
A(=2;-7),B(3;0), C(2; 2).
[IpuBecT kK KAHOHUYECKOMY BHU1Y YpaBHEHHE KPUBOM U ITOCTPOUTH €€:
16x2 —9y? — 64x —54y —161=0
CocraBuUTh ypaBHEHHUE IIIOCKOCTH, MIPOXOASAIICH yepe3 Tpu 3aJaHHbIE TOUKU
M, (5;1; 0), M, (0; 4; —3), M(1; 4; -1).
X
Hafimn npoerst: a) (i, X =38 gy A x L [ x+11,
: 4“m2xz—x—61 IIm°3x3+9x2+3, x>0l X =
. SIn4ax . /
r)llm i) lim X+7_3_
x-0 12X -2 X2 —4
BUJIET 17
CoctaBuTh 00I1Iee ypaBHEHUE MPSAMOI, MPOXOA-IIeH Yyepe3 1Be TOUYKU U IPUBECTU €ro K BUIY C

yrinosbim koo duumentom: 4(—2;—3) u B(-5;4)
[IpuBeCTH K KAHOHMYECKOMY BHY YPaBHEHHUE DILIUIICA U IOCTPOUTE €r0:
4x* +9y2 +32x - 54y +109=0.
CocCTaBUTh YpaBHEHHE IFIOCKOCTH, IIPOXOIAILEH Uuepe3 TPH 3a1aHHbIE TOUKH
M, (-3;0;1), M, (0; 2; 3), M;5(3;1; —1;).

. ) . (3x+2 \Zx_
Haiity npenensr: a) X +7x—8 ) 5x* +4x3 +3 B) ||m| | ;

_ I!m X2 —2x+1" IXLT 3x4 +8x2 —12x | x—mK 3x —1)
sin 6x

r)lim re) limvJ9—x—2.
x>0 tg 2X x5 x2 —25
BWJIET 18
CocTaBUTh YpaBHEHHE MPSIMOMN, IPOXOASAIIEH Yepe3 TOUKY NepeceyeHus MPSIMBbIX:

x+2y+3=0, 2x+3y+4=0 ¥ napaulenbHon npsamon 3x -5y =0.
[IpuBeCTH K KAHOHMYECKOMY BUJY yPABHEHHUE TMIEPOOJIBI M IOCTPOUTS €&: x% — y2 —4y =0,

CocTaBuTh YpaBHCHHE IIJIOCKOCTH, HpOXO,HHIHeﬁ 4cpe3 TpU 3aJaHHBIC TOUKU
M, (=2;0; 1), M, (1; = 2; 3), M, (4;-1; 2;).

x> +2x -3 5x* +7x2 +5 lim /3x+1-4
Haiitu npenensl: a) lim m; o) lim m; B) x—5 X2 —16

2x
Iim|(1+ 3 1" 0 tim 10x

r) -
o X=2) x>0 sin 5x
BUJIET 19
Jauwl Touku A, B u C. Haittu: a) obiee ypaBHeHue npsiMoii AB; 6) ypaBHEHHUE TPSMOH,

npoxo/siieit uepes Touky C napamiensHo npsimoit AB. .A(1; -1), B(3; -2), C(9; 7).
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2. IlpuBecTu K KAHOHMYECKOMY BUIy YpaBHEHUE KPUBOIl U IIOCTPOUTH €€:

4x" +36y2 + 72y —16x—92=0
3. CocraBurs YpaBHCHHE IINIOCKOCTH, HpOXOI[SIH.IGfI 4epe3 TpU 3aJaHHBIC TOUKHU
M, (4,1,-1), M,(0;-2; 1), M4(-3; 1; 0).
2x2 —9x +10 8x" —9x® +x?
4. Haiiti ipenenst: a) | !(LD T e_g 0) IXIHJ T oy

X
x3 -1 lim X+7\|? sin 7x
lim—— — | - lim
B) x—1 \/m_— 2 '7) xaook X , e) x=>0 By
BUJIET 20

1. CocraBuTh o01Iee ypaBHEHHUE IPSIMOM, MPOXOAAIIEH yepe3 IBe TOUKU, IPUBECTHU €0 K BUAY
YPaBHEHUS B OTPE3KaX: A(3; - 3) u B (— 2, 4).

2. llpuBecTu K KAHOHMYECKOMY BUJy YpPaBHEHUE KPUBOW U MIOCTPOUTH €€:

5x2 +9y? —30x +18y +9=0.
3. CocTaBuUTh ypaBHEHHE IUIOCKOCTH, IPOXOIAIICH Yepe3 TPH 3a/laHHbIe TOUKH

M, (3;-1;2), M, (4;-1;-1), M;3(2;0;2)-
4. Berunenurs mpenenst:a) - X -x-30; 0) |jm &+ 4% -3

lim 125 e 5X* +8X8 —12x

x—-5

. 3x
) lim £ r)llm‘(l— Z\} ce) lim V3x+4 -4,
x=0 §In 6X X—»00 X} X

-16

Kpurepun oneHkn NnucbMeHHOH KOHTPOJIbHOM padoThl (6 pavkax pybexcHol ammecmayuu)

X—4

Pecnamenmom BPC kagedpuvl «Buvicuwiaa u npukiadnas mamemamuray npeodycmompeHno 25
b6annos 3a GvinoHeHue pyoedcHou KommpoavHou pabomel. Kadicooe 3adanue, 6xoosiwee 6
KOHMPOTbHYI0, OYeHU8aemcs npenooagamenem ONpeoeieHHbIM KOoauvecmeom oOaunnos. HMmoeoswiii
bann 3a KOHMPOILHYIO pabomy NOAY4aemcs CymMmupo8aruem 0aulos 3a 6ce 3a0aHuUsl.

Kpurepuii o1ieHKH 01HOT0 3aJaHMs:

— oOydarommiics TPaBWIBHO pPEHIMJI 3aJady; IPH OSTOM JIOTUYHO, TIOCIEIOBATEIBHO U
apryMEHTHPOBAHHO M3JIOKHII PEIICHUE 33141 — MAaKCUMAIIbHOE KOJIMYECTBO OalIOB;

— oOyyarommiicsi B OCHOBHOM IPAaBHJIBLHO PEIIWI 3a/ady, JOIYCTHUB IMPH 3TOM HE3HAYMTEIHHBIE
HETOYHOCTHU U norpemHocTy — 80% oT MakcMMaJIbHOTO KOJIMYecTBa Oalos;

— 00ydYaronuiicsi He OJHOCTRIO pemmi 3aaa4dy, Ho He MeHee 50%, momycTuB nipu 3TOM He Ooliee
OJIHOM rpy06oii ook — 60% oT MakCUMaTBbHOTO KOJIMYeCTBa OaIoB;

— oOyyaroIuics MPUBEI HETOJIHOE PellieHHe 3a7auu (cTerneHb noaHoThl — oT 30% 10 50%),
JIOITYCTUB TIPU 3TOM 3HAaYHUTENbHBIE HeoueThl — 40% OT MaKCHMaIbHOTO KOJHYECTBA OAJLIOB;

— oOyyaromuiicst npusen He Oonee 30% pemieHus 3agauu, TOMYCTUB IPH 3TOM IpyOble OMIMOKU U
HexoueTsl — 20% oT MaKCHMAaJIbHOTO KOJIMUECTBA 0aJlIOB;

— 00ydJaronuiicst He MPUCTYIWI K pemeHuro 3anaun — 0 6ayios.
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IK3AMEHAIIMOHHBIE BUJIETDBI

MuHHCTEPCTBO HAYKH M BbICIIEro odopasoBanust PO
I'PO3HEHCKUI T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKUI YHUBEPCUTET
nMeHu akaa. M.J1. MuumnoHIKoBa

JIMcuuIuIiHa MaTtemaTHKa

HIOTII I'pynia BYMbB
1. BexTopsl. JInunelinpie oneparuu Haa BekTopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB.
2. Tanbl Toukn A(2,-7,-1),B(-1,1,3),C(-2,3,1). [Ipumensist BektopHyto anreOpy Haiitu yron ABC.
3. Jlano ypaBHenue npsimori 2X + 3y +4 =0. CocTaBUTh ypaBHEHHE MPSIMOMU, TPOXOAAIICH uepes3

touky M (2;1), napauienbHO TaHHOMN MPSAMOHU.

3
4 Haiitu npenensr lim X —-125 . |jm arctg 2X .
o5 x3 _2x2 —15x x>0 sin 3x

MuHuCTEpCTBO HAYKH U BbIcLIero oopa3osanusi P®
'POBHEHCKHI I'OCYIAPCTBEHHbBIN HE®TIHOM TEXHUUYECKUI YHUBEPCUTET

nMmeHu akaa. M.JI. MIWUITHOHIIUKOBA
Jlvcuuruiiaa MaTteMmaTuka
NIDTII I'pymma BYMb

1. BekTopHOE MPOHU3BEICHIE BEKTOPOB.
2. B tpeyronsuuxe ¢ sepmmnamu: A(7;3;4), B(1;0;6), C(4;5;-2) naittu yron ACB

3. Maust Touku Ha miockocti: A(-3; 2), B(—1;5). CocraBuTh 0011iee ypaBHEHHE TPSIMOH,
HPOXOJIAILEH Yepe3 STH TOUKH, IPUBECTH €TO K BUILY C YIJIOBLIM KO PHUIIHECHTOM.

lim J2=X- /X¥6 lim 8x” +4x~ -3

X2 ; X—>00

x* —x-6 5x* +8x8 12y
MuHHCTEpPCTBO HAYKH M BbICIIEro od0pa3opanus P®

'PO3BHEHCKUI IroCYAAPCTBEHHBIN HE®TIHOM TEXHUYECKU YHUBEPCUTET
nMeHu akaa. M.J1. MuImHoHIIMKOBa
JlucumIiaraa MaTtemaTuka
NILDTII I'pynma BYMb

4.Haiitu npenensl :

1. CmemanHoe nnpou3BeieHNE BEKTOPOB. KoMImiIaHapHOCTh TpeX BEKTOPOB.
2. Haiitu momiaas Tpeyroyibauka ¢ Bepmuaamu B(-2;3;5), K(4,-1;2), D(3;-4;1) .
3. Haiitu paccrosuue ot Touku Mo (5;4;—1) 10 TIIOCKOCTH, TIPOXO/IAIICH Yepe3 TOUKH
M, (0;4;0), M,(0;4,-3), M,(3;0;3).
x®-64 i Sin 10x —sin 2x

4.Haiiti mpenensr: lim i -
x>4 3x2 _11x —4 x>0 arcsin 3x

MuHHCTEpPCTBO HAYKH M BbicLIero odopa3osanus P®
I'PO3HEHCKUWI I'OCY JAPCTBEHHbIN HE®TSAHOM TEXHUYECKU YHUBEPCUTET

nMmend akan. M.J1. MuwummoHmmKoBa
JIMcuuIuIiHa MaTtemaTuka
NILDTII I'pymma BYMb

1.1IpsiMas Ha IOCKOCTH. Pa3inuyHbIe BUABI YPABHEHUN IPSIMOIA.
- -

2. Jlansl Touku B npoctpanctBe A(-3;4;5), B(0;4;-2), C(2;-1;7) . Haiitu MAN, ABx AC.

17



3. lanbl Touku Ha iockoctu: A(—3; 2), B(—1;5). CocraBuTh ypaBHEHHE IPSIMOIL, TPOXOASIICH
4epe3 3TH TOYKH, PUBECTH €ro K BHIY C YIIIOBBIM K03 uImeHTOM.

. ( 2 )2 . 2 .
4. Haiitu npenensr: lim \X~ + 2X+1) | |im 2Xsin x
x>-1 x5 4 x2 x>0 1— COS X

5 MuHuCTEPCTBO HAYKH U BbICIIEr0 00pa3oBanusi PO
I'PO3HEHCKUWU I'OCYIAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUN YHUBEPCUTET
nMmenu akaa. M.J[. MuWIIMOHIIIMKOBa
JlucumnianHa MaremaTuka
HNIOTII I'pynma BYMb

1. Yron Mexay npsMbIMHU. PaccTossHUE OT TOUKH 10 MPSIMOH.
2. Haiitu momiaas Tpeyroiabuuka ¢ Bepimnamu A(—3;2;5), B(5;-1;2), C(0;2;-4).
3. CocTaBUTh YpaBHEHHUE IJIOCKOCTH, KOTOpasi MPOXOAUT uepe3 Touky Mo(—2;1;—1) u umeer

HOpPMAaJIbHBIN BEKTOP n= <{1;—2;3}.
4x2 —Tx -2 M ow
4. Haiitu npenenst: lim © lim 1+2x -3 )
2 Bx2 11x+2 ot fx -2
MuHHCTEPCTBO HAYKH M BbicLIero odopasosanus P®
I'PO3HEHCKHWU I'OCYIAPCTBEHHbBIM HEOTAHOU TEXHUYECKHWUNU YHUBEPCUTET
nMeHu akaa. M. /1. MWITHOHIITMKOBA
JIMcuuIuIiHa MaTtemaTuka
NIDTII I'pynma BYMb

1. Touka nepeceucHusd ABYX IPSAMBIX. Ycnosus MapaJluICJIbHOCTH U NCPIICHAUKYIIIPHOCTU IIPAMBIX.

2. JlaHbI BEKTOPHI a= <{3;—1;2}, b = {1;2;—1}. Boruucuts (2a—b) x (2a+b) .
3. CocraBuTh 00IIIEE ypaBHEHHE IPSIMOM, poxoisiiei uepes ase Touku A(4;-5), B(3;-2).
4 Haittu mpenensi:  lim tgx—sinx . lim +/4x+1-3.

o0 x(1-c0s2X)  x—2 x> -8

5 MuHHCTEPCTBO HAYKH U BbICIIEro 00pa3oBanust PO
I'PO3HEHCKUU I'OCYIAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nmeHu akaja. M.Jl. MuuMoHIMKOBA
JlvcuuruimHa MaTteMmaTuka
NIDTII I'pynma BYMb

1.KpuBble BTOPOTO MOPS/IKA U MX KAHOHMYECKUE YPABHCHHS: OKPYKHOCT, JUTHUIIC.
2. B tpeyronbhuke ¢ Bepumnamu A1(1;3;6), A2(2;2;1), As(-1,0;1), naiitu yron A A,A; .

3. Haubr Toukn M1(3;-1;2) u M2 (4,—2;-1) . CocTaBUTh ypaBHEHUE IUIOCKOCTH, ITPOXOSIIEH Uyepe3

TOYKY M; MEepICHAUKYIAPHO BEKTOPY M;M , H MOCTPOUTH OTY IIOCKOCTb.
o . 4 T .
4. Haiitu mpenensr: lim - X" =X lim tgx—sin X
o1x2 +x—2 =0 x(1-c0os2x)

MuUHHCTEPCTBO HAYKH U BbICIIero oopa3oBanus P@®
I'POBHEHCKUU I'OCYJAPCTBEHHbBI HEOTAHOM TEXHUYECKUU YHUBEPCUTET

nMmeHu akaa. M. /[. MuimoHImKoBa
Jlcuuraa MareMaTHKa
NIDTII I'pynma BYMb
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1. KpuBble BTOpOro nmopsijika ¥ UX KaHOHUYECKHUE ypaBHEHUS: TUepOoIIa, mapadosa
2. Haiitn 00bEéM nupamunl ¢ Bepmmaamu A1(1;3;6), A2(2;2;1), As(-1,0;1), As(-4;6;-3).
3. Hanucatp ypaBHEHHE IUTOCKOCTH, TPOXOsiieit yepe3 Touku M, (1;-1;2), M, (2;1;2) u M,(1;1;4).

2
4 Haiin npexensr: lim X =8 fim P 973

x>2 X2 — 3X + 2 xewm
5 MuHunCTEPCTBO HAYKH U BbICIIEr0 00pa3oBanusi PO
I'PO3HEHCKHWU I'OCYIAPCTBEHHbBIM HEOTAHOU TEXHUYECKHWUN YHUBEPCUTET
nMmeHu akaa. M.JI. MuumoHIuKoBa
JlucumIraa MaTtemaTHuKa
HNIOTII I'pynia BYMbB

1. ITnockocts. Pa3nnynble BUABI ypaBHEHUS JIOCKOCTH.
2. laubl koopaunatel Touek K (5;6;-2), B(2;—4;5), D(-5;3;—1). Haiitu yron BKD.
3. Hano obmiee ypaBHenue npsimoit 4X —3y —10 =0. 3anucaTh ero B BUe ypaBHEHUS MPSIMON B

«OTpPE3KaAX» U NOCTPOUTDH ITY IIPAMYIO.

AR e

4 Haiitu npegensr: M ——— lim —/——— =
=3 3x2 ~10x+3 x589 3-+/x

5 MuHHCTEPCTBO HAYKH H BBICHIEro odpasoBanusi PO
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HE®TSIHOU TEXHUYECKMM YHUBEPCUTET
nMmend akaa. M.J1. MWummoHIyKoBa

JIMCLUILTHA MareMaTHKa

HNIDTII I'pynma BYMb
1. Yroa Mexy TNIOCKOCTSIMU. PaccTosiHUE OT TOYKH JI0 MJIOCKOCTH.
2. Jlausl koopaunatel Touek K (5;6,-2), B(2;-4;5), D(-5;3;—1). Haiitu mromans AKBD .
3. CocTaBUTh ypaBHEHHE IPSIMOU, TPoxosieit yepes Touky A(4;—7) W mapauiensHOM mpsMoii
PQ, rme P(-4;3), Q(2;-5).

x* -1 . X+ 2x2

4 Haiitu npegens:  lim , - lim
4

1 2% — X 17 %0 lex—V1-x
5 MuHucTEpCTBO HAYKH U BbICIIEr0 00pa3oBanus PO
I'PO3HEHCKUU I'OCYIAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMmend akana. M.J1. MuummoHIyKoBa
JlMcruIuiHa MaTtemaTuka
NILDTII I'pynma BYMb

1. ®ynakuums. O6aacts e€ onpenenenus. Crocoos! 3ananusd. ['paduk pyHKIIMN.

2. JlaHBI BEKTOPHI & = {3;—1: 2} ub= {1;2;—1}. Bbrauciuth (2?1 +_b) xD.
3. CocTaBuTh ypaBHEHHE INIOCKOCTH, IPOXOAIIEH yepes3 Touku Mi(1;-1;2), M, (2;1;2), M,(1;1;4).
x4 —-81 [
4.Hatitu ipenens @ lim ;o lim M
o3 x4 4 2x3 —15%x2 x5 /TFx -2

MuUHHCTEPCTBO HAYKH U BbICIIero oopa3oBanus P@®
I'POBHEHCKUU I'OCYJAPCTBEHHbBI HEOTAHOM TEXHUYECKUU YHUBEPCUTET

nMmeHu akaa. M. /[. MuimoHImKoBa
Jlcuuraa MareMaTHKa
NIDTII I'pynma BYMb
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1. IIpsimas B ipocTpancTBe. Pa3nudHbple BUIBI ypaBHEHUS TIPSIMOA.

2. Jlansl koopmHatel Touek A(5;—2;-3), B(—3;-2;6), D(4;-1;5). Haiitu mnomams AABD.

3. Hanmcath ypaBHEHHE IIIOCKOCTH, MPOXOsieii yepe3 Touky M (—4;3;—7) mapaiuieabHO

TUIOCKOCTH 6X—5Y+47-15=0.

4 Haiitu npenensl ©  lim x* —3* _4; lim Sin 2x ;
2 x4 _-16 x—0 Xx/5

5 MuHHnCTEPCTBO HAYKH U BbICIIEr0 00pa3oBanusi PO
I'POSHEHCKHWU I'OCYAJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWM YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIMKOBa
JlucumIraa MaTtemaTHuKa
HUIOTII I'pynnma BYMb

1. Yron mexny npsmbeiMu. B3anmHOe pacnonokeHre npsiMon U IIIOCKOCTH.
> o - -

2. Jlausl koopaunatel Touek A(2;-1;3), B(3;0;-5), C(-1;—4;6). Haitru AB-BC, ABx AC.
3. CocTaBuTh ypaBHEHHE MIIOCKOCTH, poxoasmeit uepes Touky A(2;1;—1) u umeer HopmabHbIii
BEKTOP n= {1;—2;3}.

4 Haiitu npenensi: lim ¥X~1-2 - lim sin 5x _
x5 xX-5 x—0 Sin 2X

5 MuHuncTepCTBO HAYKH U BbICIIEr0 00pa3oBanus PO
I'PO3HEHCKHWU I'OCYIAPCTBEHHbBIM HEOTAHOU TEXHUYECKHWUN YHUBEPCUTET
nMeHu akaa. M.Jl. MIUUITHOHIIUKOBA
JlMcruIuiHa MaTtemaTuka
NILDTII I'pynma BYMb

1.Ilpenen ¢pyHKIMU B TOUKE, HA OECKOHEYHOCTU. beckoHeuHO Maible 1 0ECKOHEYHO OOoJIbIIne

BCJINMYHHBI.
> o - -

2. Jlausl Touku B npocTpanctBe A(-3;4;5), B(—4;5;2), C(-3;2;-1). Haitru AB- BC, ABx AC.
3. Haiitu paccrostiue ot Toukd M (4;3;0) 10 MI0CKOCTH, MPOXOIAIIEH Yepe3 TOUKH

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

4 Maiita mpeztensi . lim3—+5+x;  .lim tgx—sin x

x4 1 J5_x w0 x(1-cos2x)

MuHuUCTEpPCTBO HAYKH M BbicLIero odopasosanus P®
I'PO3HEHCKUI I'OCY JAPCTBEHHbBIN HE®TSIHOU TEXHUYECKU YHUBEPCUTET

nMmeHd akaa. M.J1. MuwummoHIKoBa
JlucrmIninHa MartemaTuka
HNIOTII I'pymma BYMb

1. Teopema o npeaenax. OqHOCTOPOHHHE MPEEIBl. 3aMeUaTeIbHbIC TPECITBI
2. Jlanbl Touku B poctpanctBe A(—3;4;5), B(—4;5;2), C(-3;2;-1). Haittu yroa ABC.
3. CocTaBuTh ypaBHEHHE IJIIOCKOCTH, MPOXOSAIEH yepe3 Touky Mip MepHeHAUKYISIPHO K BEKTOPY

MiM2 , ecnu nanel Touku: M,(0;-1;3) u M, (1;3;5).
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4 Haiitu nipegenst @ lim Jx-2 - lim sin x .
x4 J2x+1-3 x—0sin 7x

Kputepuu ouenku (6 pamkax npomesicymounol ammecmayuiL)

Peznamenmom BPC kagedpwl «Bvlcuwas u npukiaonas Mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no 5-06anibHou wKae.
Kpurepuii oneHkn oTBeTa HA IK3aMeHe:
— 5 0a/I0B 1OJy4aeT CTYAEHT, NPOAEMOHCTPUPOBABIIUI IOJIHOE BJIAJCHHE 3HAHUSAMH B
COOTBETCTBUM C TPeOOBAaHUSAMH y4eOHOW MpOrpaMMmbl, T.. PEIIMBLIMKA Bce 3a1aHus O6e3 olMOOK B
JIOTMYECKUX PACCYXAECHUAX U B 0OOCHOBAHUU PEIICHUS;
— 4 0anna noiydaer CTYAEHT, KOTOpBIM IMPU IOJHOM BJIQJCHUM 3HAHUSIMH B COOTBETCTBUH C
TpeOOBaHUSAMH YUeOHON MpOrpaMMbl JOMYCTHUJI OTJENbHBIE HECYIIECTBEHHbIE OMIMOKH JHOO0
NPUBEJICHHBIE UM pPEIICHUS] HEJOCTATOYHO 0OOCHOBAHBI;
— 3 0asu1a nosydaer CTyACHT IIPU HEMOJIHOM M3JI0KEHUH MOJIyYEHHBIX 3HAHUH, JONMYCTUBIIUN NPU
3TOM OT/AEJbHBIE CYILIECTBEHHbIE OLINOKH;
— 2 0anna moiydaeT CTYAGHT IpH OECCUCTEMHOM M3JIOKEHUU MaTepHuaia, JIOIMYCKAroIUM
CYIIECTBEHHBIE OIMIMOKH, KOTOpPBIE MOTYT IMPEMATCTBOBATH YCBOCHUIO HalbHEWINEeH ydeOHOi
UHpOpMaLINH.

BTOPOl  CEMECTP
BOITPOCHI JIJIsI COBECEJJOBAHUSA (TEKYIIU KOHTPOJIb)

Paspnen: «/lupdepenunanbHoe HCHUCTAeHHE (PYHKIUH OAHOM epeMeHHOoN»

1. TIpousBoaHas pyHKIMH OJHON MEepeMEHHOW; e€ TeOMETPUYECKH U MEXaHUYECKUH CMBICIL.
JuddepeHunpyeMocTb QyHKIIHH.

2. OcHoruble npaBwia auddepennupoBanus. [IpousBonnas cinoxxHoi ¢pyHkuuu. [IponsBogHbIe
OCHOBHBIX AJIEMEHTapHbIX (QyHKIMHA. Jlorapupmuueckoe quddepeHpoBatume.

3. Obparnass ¢yHkuma. HenpepeiBHOCTE u  nuddepeHIUpyeMocTb  OOpaTHON — (YHKITUH.

ITpou3BoHbIE OOPATHBIX TPUTOHOMETpUUYECKUX (YHKIUH. Tabmuia mpon3BOIHBIX.

JuddepenurpoBanrie HEIBHBIX U MapaMeTPUUYECKH 3aJaHHbIX (PYHKINH.

Huddepennunan pyHKIMM 1 ero reomerpuueckuii cMpica. CBsa3b ¢ mpousBoHoN. uddepennnan

cinoxxHoi ¢pyHkuu. MHBapuanTHoCTh hopMbiinddepenmana 1-ro nopsaka.

6. IlpousBoausle u auddepenmansl Beicnx nopsakoB. Popmyna Jleitbnnna. HemnBapuanTHOCTD
¢dbop™mbl tuddepeniana nopsaKa BhIlIE MEPBOTO.

ok~

7. Teopembl depma, Poss, Jlarpanska u Komu o nuddepeHmpyeMbix GyHKINAX.

8. IlpaBuio JlonwuTans pacKpbITHS HEONPEIEIEHHOCTEH.

9. UccnenoBanue (QyHKUUH C TOMOUIbIO IMEPBOH MPOU3BOAHON: HEOOXOIUMBIE U JIOCTaTOYHBIE
YCIIOBUSI BO3pacTaHMsi M YObIBaHUSA (YHKUMH; OSKCTpEMyMbl (QYHKIUHM; HaubOonbliee U
HaMMEHblIIee 3HaUeHUs! PYHKIIUN Ha OTpE3Ke.

10.  UccnemoBanwe (QYHKIMKM C TIOMOIIBIO BTOPOH TPOU3BOJHON: SKCTPEMyMBI (DYHKITHH;
BBIITYKJIOCTb, BOTHYTOCTb M TOUKH Ieperuda rpaduka GyHKIHH.

11.  AcumnroTsl KpuBbIX. OOmIas cxema uccieoBaHus QyHKIMU U TIOCTPOEHUs rpaduka.

Pa3pgen: «q)yHKIII/II/I HECKOJBbKHUX MEPEMEHHBIX>>

1. @DyHKIIMM HECKOJBbKUX NepeMeHHbIX. Ob6mactb ompeneneHus. Ilpeaen um HempepbIBHOCTH
(GYHKIIMN HECKOJIBKUX NEPEMEHHBIX.

2. YactHeie mpowsBoaHble. [lomHbId muddepeHral U ero HCIOJIb30BaHHE B TPUOIMKEHHBIX
BbIUMCIIeHUsAX. VHBapuanTHOCTh (opmbl monHoro auddepenumana. ['eomeTpuueckuit cMbIca
nosiHoro nuddepenimana. KacarenpHas IIIOCKOCTh U HOPMaJlb K TIOBEPXHOCTH.

3. YacTHble IpOM3BOIHBIE U MTOJHBIE TU(depeHIalbl BRICIINX nopaakoB. @opmyna Teinopa.
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HesBHabie ynkmmm u ux nuddepeHmpoBaHue.

CkanspHoe nosne. [IponsBoiHas o HapaBIeHUIO. ['painueHT.

OkctpemMyM (GYHKIUU HECKOJbKHUX IepeMeHHbIX. HeoOXxoaumble M JOCTATOYHBIE YCIOBUS
CYIIECTBOBaHMSA HSKCTpemMyMa. HamOospimee u HamMeHbllee 3HA4YeHUs (YHKIUHA B 3aMKHYTOM
o0nacTu.

VYcnoBHbIM 3kcTpeMyM. Metoa MHOXKUTeNeH Jlarpanxa.

8. MeTo1 HAaMMEHbBIIUX KBaAPATOB JUIsi 00paOOTKU IKCIEPUMEHTATbHBIX TAHHBIX.

SRS o

~

KOMILJIEKT 3ATAHMI JUISI KOHTPOJIBHOI PABOTHI (PYBEKHBI KOHTPO.Ib)

INEPBAS ATTECTALIUSA
BapuanTt 1

3 3 g 9
1. Haiitu npou3BoaHbIC JaHHBIX GyHKumil: a) y =06x" — __ +17/2 _ 5x:6)y = PR
x4 ) )
Xt 3-X ) , 5
B)Y= " nYy=arctg=_—: 5y =x? -In5x;e) y = c0S° 6X ;x) 3x%y — 2x =53,
4x — 3 X+3
2. BBIYucauTh mpeensl, MpUMeHsst IpaBuiio Jlomuras:

. 3 2 . . :
a) lim 7% —%x +4x . 5 lim o _px . mlim sin7x

e ¢ +5 =0 In(1+ x) x>0 X +1g X
Bapuanr 2 X
1. HaiiTn npousBoiHble JaHHBIX QYHKIMA: a) Y = 1 + 8x — — =} 6) % :

(x =arctgt;

_ % n)y:(x2—6x)-sin 2X;

B)Y = In(x— ﬂ) 1

x+|nx

e) y=sin®3x;x) y=e

2. BeIaucayuTh mpeentsl, MpuMeHsig mpaBuiio Jlomurags:
Bx? Ly 20 2 ali . Incos x
a) I|m . . 5 6)liml _, - ) lim :
x>0 2x +5x x5\ x —25 x-5) x>0lncos 3x
Bapuanr 3

1
1. HaiiTi mpousBoaHble JaHHBIX QyHKIMN: ) V= __ —8/y 4+ 2y5 4+ 8-
x b

_ 2 )
5) y = COS X ) L 1_X2_r)%[x—ln(1+t),

1-sinx 1+x2 " |y =arctgt;

ny=e "’ (5x—x3);

e) y= (7x x ) : k) ¥ =sin®3x.

2. Beraucnurs MpeaCiibl, HPUMCHSS IIPABUIIO Jlonurans:

x> —x-2 . ]
alim_—_— ;6 limx-ctgnx,, 5 limx®In2x.
X—2 ZX +x - 10 x—0 x—+0
Bapuanr 4
1. Haiftu mpou3BOJHbIC TaHHBIX (YHKITHI: (
3 — X =sin?t;
a)y=4x* +7x+x8 - _. 6)y:1 4'B)y:5(2—3X)2iF)%

|y =ctg t*;
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m) y=3x%-cos5x; ¢) y=In(x+cosx); x) y=tg*5x.

2. BBI‘-II/ICJIIQTB %gcezuen?l IIpUMEHsS TpaBUiIo Jlonuras:

a) lim . 6) lim(arcsin x - ctgx), wlimx_ - - Ctg6X.
x>0 2y 4 5)(?3 -1 x—0 x—0
Bapuanr S
1. Haiitu HpOI/I3BO,I[HLIe JTAHHBIX (OYHKIHI
3 X=t-sint
2x _5 iy =t — cost
my=T7%-c0s3X; e)y=e">"; x)y=cos?4x.
2. BpruncauThb npejensl, NpuMeHsst npaBuio Jlonurais:
. Bx+4x®+7 : () . e =2
a) lim 5 .. 6 lim — _ , B) lim
08+ 2x +5x X e -1 Lo
Bapuanr 6
1. HaiiTu mpou3BOAHBIC TaHHBIX (PYHKITUI: 1
2 — .
a)y=7—x°— 105 v 3y 6)y = 3-x°. B) Yy =In(tg3x); r) X= e
>~ N 2
X 3+ X y=t3—3t:
my= (x2 +2x)-ex; e)y=sin” 2x; x)y=3/x* —2X+3.
2. BelunciauTh npesensl, IpUMEHss H?aBI/]I-J'IO Jlonurans:
2x% —Tx+3. ; 1
a) lim 7 ; 6)'”“(_ W B)lim 19 2X 2X
x=>3x +4x—-21 =1 x =1 InX) x>0 Gy
Bapuanr 7
1. Haiftu npou3BogHbIE TaHHBIX (PYHKIIMA: 4
4 In 3x [x =t-t
a)y:6—3x4——2+5«/x4 —X; 6)y= B)y=19°6X; 1)1
X x> -9 2 .3
ly=t"-t
ny=2%(3-x); oy=eV1X. oy =arccos e
2. BBIUMCIUTD Mpeelibl, TPUMEHSIS n;()aBHno HOHI/ITiU‘I}I'
) — 2
2) ||m7x 2x +4x . - 6) lim ;(3 X W
on 2x +5 ol xTox e -1 oml3 -4 3x+2)
Bapuanr 8
1. HaiiTi npou3BoHbIE JaHHBIX (DYHKIIHIHA:
6 1+e* (x =5sin2t
a)y=4x5——+§/x5—7x; 6)Yy = : B) Y = arctg?3x: r) 4
x° V=1 Ly = 4cos®t

y =+/x-arcsinx; e y=|n(x+x5 —2); x) Y =3

2. BaucianTh npeaensl

3l'IpI/IMCH}I}I paBUIIO Jlonurans:
. Xx—2x° +5x (“ 1 \ . tg 2x
a) lim , .06 lim ) ,B) lim _
on 243X +x H\X_l X —3x+2) 0 5X
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Bapuanr 9
1. HaiitTi mpou3BOIHBIC JAHHBIX ()YHKITHH:

fx=tet,
2
a)y =5x* — +§/ —34; 6)y= 2;B)y cos° 4x; 1) t 1)
X 4x — y=
Et_l

y=x8-In7x; e) y= (1— 4x3)12; x) Yy =arccos(e™).
2. Beraucnuth npenessl, mpuMeHsis mpaBuio Jlomurans:
. X
2 lim 2X° +4X+3; 6 limsin(x -1) -tg | g)lim
x>0 3x3 4+ 9x —12 x-1 2 x-0 sin 5x

sin 2x

Bapuant 10 5
1. Haii i: =4x° — [y3
alTh NpOM3BOJIHBIC TaHHBIX QYHKIMHA: a) Y = + .y + \/g
1+ , [x = arcsint,
= : =C0S” 7X; =(2x2 —=5). > ;
6 Y= Y r)%ty:mt’ ny=(2¢=5)-€e*; e

y = +/1—sin 2x ; x) y = In(sin 2X + c0s 2X).

2. Beraucinute Ipeaciibl, IPUMCHAS IIPABHUIIO JlonuTans:

. 3X . X ) —gj
a) lim —§X2 +2: 6) lim ? , B)||mtgx Sin x-
x>0 X — X x=>01 — COS 6X x=0  3X
Bapuanr 11
1. Haiitu HpOI/I3BO,I[HBIe TaHHBIX QYHKINH:
43 421 [x = In?t,
a)y=7x5— > +4Ux* —Ine; 6)y——;B)y 6°°; 1)
ly =t +Int,

) y:x2.e—X ; e) y=C0s85x; x) y=arctgy/2x —1.

2. BBIaucauTh mpeensl, IpuMeHsst mpaBuiio Jlomurans:

) 5 3 i 2 . X2
2 lim 4x +£21x - 6) limIN(L+X%) 4 [im X 1+Inx.
xs03x +9X —13 x>0 X N -
Bapuanr 12

1. Haiitu mpou3BOHBIC NAaHHBIX (YHKIIHIA:

5 _ [X—6t2— ,
a)y:8x—_—3,/x5+ /10; 6) y:M;B)y:Sm53x; r)
x* V3 +C0s X y =3t°

J1+nx ,

my=e""" e y=In?(ctg3x); x)y=(3x-1)-Inx.
2. Beruncnurts MpeaCiibl, HPUMCHSS IIPABUIIO Jlonurans:

2— - -
a) lim % ) 3X+2; 6) lim Inx e _.g) lim _COS X .

2 2X —x—6 Ko o X-m /2

BapuanTt 13
1. HaiiTi npou3BOIHBIC JaHHBIX ()YHKITUH:
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3 x3 . X =sint —tcos t;
—gy3 4_ 2 . _ X _ _

a)y =8x° + 23/X ,—X3 ; 0)Y Inx ' B) y=104x; ) {y:tsint;
H)y=(x2 —6x)-lgx; e)y=In(x+ /X2 +3); x)y=arctg-/x.

2. Beruucauthb npeaensl, npuMeHss npasuiio Jlonurans:

2 _ X _ . i
2 lim* % F3 51im €72 6 lim SN BX
>3 X =9 x>0 X 41 x—=0 X
Bapuant 14 3
1. Haiiti npon3BoAHbIE JAHHBIX QYHKIMI: a) Y = \/3_1 +4x3 -+ 3\/ X2
X
¥4 _ [x =sin 2t, 3
6)Y="_ ,: B y=sin’2x;n ny=ctg2x-(3+x%); e
2X—X ly =cos?t,
Yo Inx— 4 57): w)y =g
2. Beruncnute TpeIeIbl, IPUMEHSS IPaBHIIO Jlonurass:
8X® ¥ 4x _ (p ]ﬁ _ 1 5 7
a) lim - 6) lim — |, & lim| - .

x> 3x3 + 9 — 2x 0 sinx x) =3 Xx-3 x*-x-6)

Bapuant 15 L
_ 2,5 [
1. HaiiTi mpousBoIHbIE JAHHBIX yHKIHMiL: a) Y = 2x” = —3 X+ e ;
X
Ex_8 s o [x=arccos t, )
6) y= - : B)y—(x —4)-sm3x, r) my=2%"

e
e) Y=In(2x+cosXx); x) y=+/COS4X.

2. Beruncigjp gypeaemsl, nlril_/IM?e’Hﬁg_npaBHno J'B)HI/ITaEVI:
; 0) Im — .

a) lim :
X’ —x—6)

BTOPAsSI ATTECTALUA

Bapmuanr 1
1. HaiiTu TOuKH 3KCTpeMyMa U aCUMIOTOTHI rpaduka GyHKIUN x2 —1.
y=_,
. .2 8y2 X< +1

2. Haiitu npenen dyHkuu lim #Xy + 9y,

X—2 X _4y

y—>-1
3. Haiitn YaCTHBIC NIPOU3BOJHBIE IIEpBOro NopsiiKa JAHHBIX GbyHKIM:

a) z =3x%y? + 4xy® — x?; 0) z=4arctg i\s
X
Bapmuanr 2

> 2 3 2
1. HaiiTu nHTEpBaIBl MOHOTOHHOCTH M 3KCTPEMYMBI PYHKIIMH ) = x° — x° — 4x + 5.
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2. Haiitu npenen QyHKIUH |im X2 —2Xy + Y2 |

X—>2 —
y—>2 X y

3. Haiitn yacTHbIE IPOM3BOHBIE IEPBOTO MOPA/IKA JAHHBIX pyHKUMA: &) , _ 2 y*; ©)
- 3
X

7= In(e‘X + ety )

Bapuanr 3
1. Haiit Toukyu nepern6a U MHTEPBAJIBLI BBITYKIOCTH rpaduka QyHKuMu y =1+ 2x% — x* /4
2. Haiitu npenen GpyHKIuM lim x? — 3xy _
Xx—3 x° — 9 y2
y—>1

3. HaiiTi yacTHBIE MPOU3BOIHBIC IEPBOTO MOPSIKA JTAHHBIX (DYHKIIHIA:

a) Z=xeY+ye*; 6)z= In(x +ev )

Bapuanr 4

o~ 4
1. HaiiTn TOYKHM 9KCTPEMYMA U ACUMITOTBI rpaduKa QYHKIMA y — X

x3 +1

2. Haiitu npenen QyHKIME |jp, SINX=Y) |
SR
3. HaiiTi yacTHbBIE IPOU3BOIHBIE IIEPBOTO MOPSAIKA JAHHBIX DYHKIMIL: a) 7 =2x%y —3xy? + X+ V;
0) Y (y).

z=xe* + sinLYJ
Bapuanr S

1. Haiiti Touky neperuba 1 MHTEPBAIIbI BHITYKIOCTU rpaduka QYHKIMH §, —2x3 /3 — x2 — 4x + 1.

2. Haiitu npenen GpyHKIAN

2x2 — xy
Iim
x—>1 4x2 — y?2
y—>2

3. HaiiTi yacTHBIE TPOM3BOHBIE TIEPBOTO MOPSIKA JaHHBIX QYHKUIMI: a) Z = X2 — Xy — 2y2 7 0)

Z= arctg% :
Bapuanr 6
1. ViccenoBath 1o NepBOd ¥ BTOPOH MPOM3BOHBIM QYHKIHUIO ) = x° —3x +1.
2. Beraucnuts npenen 3xy —6y? -
lhm —
2 _ 2
12 x2 a4y

3. HaliTi yacTHbIC IPOU3BOJIHBIC IIEPBOTO MOPSIKA JAHHBIX ()YHKIIHIA:

a) 2=2x¥; 6)2=4/X> —b5x)°.

Bapuanr 7
1. HaiiTy TOUKH 3KCTpeMyMa M aCUMITOTHI rpaduka GpyHKINU x3 —3x.
- Y= 2 1
2. Haiftu npenien pyHkmum 5 sin(x + vYy) . =
X—>2 X2 4+ xy
y—>—2
3.Haiitn YacTHBIE MIPOU3BOJIHbIE MEPBOTO nopsizKa JaHHBIX ¢byHKUM:
a) Z=X>+3XY +12XY%;  6) ;_cos{ X _ay )
s )
Bapuanr 8

26



1. Haiity TOUKY mepern0a U MHTEPBAIIBI BEITYKIIOCTH rpaduka QyHKIuN y = /15— x* + x5,
2. Haiiti npenen GpyHKUUU lim x? + Xy

Xx—1 xZ — y2

y—>-1
3. HaliTi yacTHBIC TPOU3BOJIHBIC MIEPBOTO TOPSIKA JAHHBIX ()YHKIIHIA:

a) Z=X3—2x2y + xy? +1; 6) Z=e*(cosy + xsiny).

Bapuant 9
1. HaiiTi MHTEPBAJIBI MOHOTOHHOCTH M 3KCTPEMyMbI QyHKIMU ) =" x> — x2 — 4x + 5.
2. Haiitu mpenen GpyHKun lim X2 —2Xy + Y2 |
X—>2 X — y
y—2
3. Haiitn yacTHbIE POM3BOHBIC IEPBOTO MOPSIKA JAHHBIX QyHKIMHA: a) _  2Y° ; 6)
z=—"3
Z= In(e—X + e4y).
Bapuanr 10
1. Haiitu acuMnToTsl rpaduka QyHKIHHA y— x2 —1,
X2 +1
2. Haittu npenen Gpynkuun  lim 4%y +8Y2
X—2 X — 4y
y—>-1
3. Haiitu YaCTHBIE IIPOU3BOJHBIC I1IEpBOro opsiaKa JAHHBIX GbyHKIHI:
3
a) z =3x%y? + 4xy® — x?; 0) z=4arctg —%
X
Bapuant 11

. 2 5
1. HaiiTu uHTEpBAIBI MOHOTOHHOCTHU U OKCTPEMYMBI PYHKIMH y =_ x° — x? — 4x + 5.
3

2. Haiiti mpenen QyHKIUH [im X2 —2Xy + Y2 .

X—2 —
y—2 X y

3. Haiitn yacTHBIE TPOM3BOIHBIE IEPBOTO MOPAIKA IAHHBIX QyHKIMA: &) , _ 2 y’; 0)

7= In(e‘X + ety )
Bapuanr 12
4

1. Haiiti acuMOToThl rpaguka QyHKIMH y — X |
x3 +1

2. Haiitu npenen GyHKIHA |y, SINX=Y) |
32 Xy
3. HaiiTi yacTHBIE IPON3BOIHBIE IEPBOTO MOPSAIKA JAHHBIX DYHKIMI: a) 7 =2x%y —3xy? + X+ V;
0) y (y).
z=xe* + sinKYJ
Bapmuanr 13
1. Haiitn Touku nepern6a v MHTEPBAIbI BBITYKIOCTH Ipaduka GyHKUHH , —2x3 /3 — x2 — 4x + 1.

2. Haiitu npenen GpyHKImN

2x2 — xy
Iim
x—>1 Ax2 — yZ2
y—2

3. HaiiTi yacTHBIE TPOM3BOIHBIE TIEPBOTO MOPSIKA JaHHBIX QYHKUUM: a) Z = X% — Xy — 2y2 7 0)

Y

Z=arctgy, .
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Bapuant 14

1. Haiit MHTEpPBAIBE MOHOTOHHOCTH H IKCTPeMyMBI GyVHKIMA y = x° — x2 — 4x + 5.
y

3
2. Haiitu npenen pyHKIuU lim X2 —2Xy + Y2 |

¥=33 X -y

3. HaiiTi yacTHbIC IPOM3BOJHBIC [IEPBOTO MOPSI/KA NAHHBIX QYHKUMIA: @) , _ 2y*;6) 1= In(e‘x +e4 )
X3

Bapuanr 15

1. HaiiTi MHTEpBAJIBI MOHOTOHHOCTH U 3KCTPEMyMbI QyHKIMU ) =" x° — x2 — 4x + 5.

2. Haiiti nmpenen GyHKIuH lim X2 —2Xy + y? |

X—>2 —
y—2 X y

3. HaiiTi yacTHbIE TPOU3BOTHBIEC IIEPBOTO MOPSIKA TAHHBIX (PYHKITUI: a) 7 2y*;6) 2=+ e +e? .
X3

IK3AMEHAIIMOHHBIE BUJIETBI

MuHHCTEPCTBO HAYKH M BbicLIero odopasosanus P®
'PO3BHEHCKHI I'OCYIAPCTBEHHbBIN HE®TIHOM TEXHUUECKUI YHUBEPCUTET

nMmend akaa. M.J1. MWumMoHIMKoBa
JIMcuuIuiiHa MaTtemaTuka
HNIOTII I'pynnma BYMb
BUJIET Ne 1

1. O6mas cxema uccnenoBanus GyHKINN U TOCTPOSHUS rpaduKa.

2.Haiitn nponsBonmbie dynkumii: @) Y=4./x —3*+5InX; 6) y=(X+3)tgXx;
sin X

X2 + 2X

e)y=x3+3x?-sinx, y' —?

6) Y= , 2) y=arctgx?; o) 2xy?—cosy=0, y', —?

3 2
3. Haiitn mHTEpBaIEI MOHOTOHHOCTH U YKCTPEMYMBI (QYHKIHH Y = X3 2X+4.

3 2
4. Haittu rpagueHT QyHKIIUU Z = 3 (X - Y)2 B Touke M (5; - 4).
5. HaiiTi yacTHbIE TPOU3BOIHBIE Z;(, Z;x’ Z;y JUUE yHKIH ‘= X+ y.

MuUHHCTEPCTBO HAYKH M BbIcHIero oopa3opanus PO
I'POSHEHCKUU I'OCYJAPCTBEHHbBIN HEOTAHOM TEXHUYECKUU YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHIyKoBa
JlucrmIuinHa MartemaTuKa
HNIOTII I'pymma BYMb
BUJIET Ne 2

1. dynkums HeCKONBKUX MepeMeHHbIX, 061acTh onpeenenus. Ilpeaen GyHKIMH AByX nepeMeHHbIX HenpephBHOCTH
(yHKIIMH B TOUYKE U B 00JIaCTH.

2. Haiitu ipoussoznbie dynkimit:a) Yy =3/x% —5°+log, X; 6) y =eX(x* —2);

6) yz%séi 2) y=(3x2-2); 0) x?siny—2y3=0, y', -?
X J—

e) y=2x*-3x—cosx, y' —?
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3
L Y=X +x2-3x-2,
3

3. HaiiTu nHTEpBabl MOHOTOHHOCTH U 3KCTPEMYMBI (DYHKITU

4. Haiitu rpaguent GyHkuun Z = \/% B TOouke M (4;1).

5. HaiiTu yacTHbIE IPOU3BOJHBIE 7,7 ,7 s dyskmun Z = XY —y*.
yooxow

MuHuCTEpCTBO HAYKH U BbIcLIero oopa3osanusi P®
T'PO3HEHCKUM I'OCY JAPCTBEHHBIN HE®TAHOU TEXHUYECKUN YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIIMKOBa

JlucumnianHa MaremaTuka
HNIOTII I'pynnma BYMb

BUJIET Ne 3
1. IlpousBoaHas GyHKINHU, €€ TEOMETPUIECKUNA M MEXaHUYECKUN CMBICIIBI

. . _ay?_ 2 _
2.Haiiti npomsBozuble GpyHkimit: a) Y = 3X & +1tgXx; 6) y=e*tgx;

g) y=—0X_- ) y=arctgx?0) 2xIny—y2=0, y’, —?
X + 2X

e)y=5x>+x?>—-eX y —?

3. Haiftu mHTEpBaIIBI MOHOTOHHOCTH M SKCTPEMYMBI (DYHKITHH y

3
=X _4x-2.
3

4. Haiitu rpaguedt Gpyaxuuu Z =iyg B TOuKe M (16;4).

5. Haiiti yacTHBIC TPOU3BOIHBIC 2,7 ,7 Uit QyHKIMH Z = XV +y*.
X XXXy

MuUHHCTEPCTBO HAYKH U BbIcHIero odopa3opanus P®
'PO3BHEHCKHI I'OCYIAPCTBEHHBIN HE®TIHOU TEXHUUECKUI YHUBEPCUTET

nMeHH akaa. M.JI. MUIIHOHIITMKOBA
JlucuuIiaraa MaTtemaruka
HNIOTII I'pynnma BYMb
BUJIET Ne 4

1. MMpowussoauble GpyHKIMIT 3aJaHHBIX TAPAMETPUYECKH U B HESIBHOM BHU/IE.

2 Haiitn npon3Bouble GpyEKimita) Y =2 G ——?‘; +arctgx; 6) y=e*sinx;
X

g) y:%S);, 2) y:Ctg4X0) 2xy—ey:Ol y,X =7

e) y=2x*—Inx+3cosx, y' —?
3. HaiiTi mHTEpBaIbl MOHOTOHHOCTH ¥ SKCTPEeMyMbI QyHKIMH Y = X3+ X2 —5x +1.

4. Haifu rpamuent Gpysxkunn Z = /X + \/y B TOuke M (9; 4).

5. HaiiTH 9acTHBIC IPOM3BOAHEIE Zy, Zyy, Z;y Uit QyHKIMUA Z =

+y.
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5 MuHHCTEPCTBO HAYKH H BBICHIEro odpasoBanusi PO
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWUM YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIIMKOBa
JlucumnianHa MaremaTuka

ULDTI Ipyma BYMB
BUWJIET Ne 5
1. IlpaBuno Jlonurans.

y y 2 4
2.H : == — ) =X"tg X;
aliTH IPOM3BOIHBIC QYHKIMIA: a) Y X3 3cos X —3InX: 6) Yy g
_sinx

X2 + 2X
e) y=3x>+2x+5sinx, y' —?

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

3
— _ vl _
3. Haiitu uHTEpBasbl MOHOTOHHOCTH U 3KCTPEMYMBI (DYHKIMH y= 3 x*=2.
4. Haiitu rpajuent GyHKuuu Z = /Xy B Touke M (1; 9).
5. HaiiTi yacTHbl€ IPOU3BOIHBIE Z;(, Z;X, Z,”(y Uit QyHKIH Z = L

X—y

MuUHHCTEPCTBO HAYKH M BbicIIero oopa3opanus P®
I'POSHEHCKUU I'OCYJAPCTBEHHbBI HEOTAHOM TEXHUYECKUU YHUBEPCUTET

nMmend akaa. M.J1. MWumMoHIMKoBa
JIMCLUILTHA MareMaTHKa
HNIOTII I'pynnma BYMb
BUJIET Ne 6
1. YacTHble Npou3BOAHBIE (PYHKINHU ABYX MEPEMEHHBIX.

2. Haiitu nmpousBoanble pynkmmii:a) y=4x> -5 +Inx; 6) y=x>sinx;

2X+5
6) y= 3 Q) y=(x? =21 0) x%¥ -2y3 =7,y -2

X3

e)y=2x3 —5x—sinx, y -2
3

— 2 _
3. HaiiTu nHTEpBaIbl MOHOTOHHOCTH M SKCTPEMYMBI (DYHKIIMH y= 3 +X° 2.

4. Haiitu rpaguent QpyHKuuu Z = (X2 +1)(y2 —1) B Touke M (1;2).
Y
X=y
5 MuHucTepCTBO HAYKH M BbICIEr0 o0pa3oBanusi P®
I'PO3HEHCKHWU I'OCYIAPCTBEHHBIM HEOTAHOU TEXHUYECKWUN YHUBEPCUTET
nmenu akaa. M.J[. MuummoHImmuKoBa
JIMcuuIuIHa MaTtemaTuka
NILDTII I'pynma BYMb

BUJIET Ne 7
1.TIpaBuna auddepenunponans. Tabiuia MpOU3BOIHBIX TEMEHTAPHBIX HYHKIIUI.
2.Haittn npoussoanbie pynkuuii: a) y=4x3 -5 + 2tgx; 6) y=(x? +3)tgx;
6) y= im); ;o) y=arcctgx?; 0) 2x° +y2 —cosy =0, y. —?
x* —3x

!/

o ! I Z =
S. Haiitu 9acTHbIe Ipou3BOIHbIE Z, 2.y, 2,y 11 QyHKIMHA
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e)y=x% +3x% —3sinx, y —?

3 2
3. Haiitu nuHTEpBaJIbl MOHOTOHHOCTH U SKCTPEMYMBI QPyHKIMH Y = X_— 33X _ 2X+4 .

3 2
o 3 2 .
4. HaiiTu rpagiieHT QpyHKIMA Z = (X - y) B Touke M (5, - 4).
) ! " 4 Z = _L
5. HaiiT 4acTHbIC IPOM3BOAHBIC Zy, Zyy, Zy, M byHKIIMU < ‘i y.

MuHHCTEePCTBO HAYKH M BbICIIEro odopasoBanusi PO
I'PO3HEHCKHWI I'OCYJAPCTBEHHBII HE®TIHON TEXHUUECKWIH YHUBEPCUTET

nMmenu akaa. M.J[. MumnoHIMKOBa
JlucumIraa MaTtemaTHuKa
HUIOTII I'pynnma BYMb

BUJIET Ne 8
1. ITpousBogHAS CTIOKHOW (DYHKITUU

2. Haiitu npoussoausie Gpynkimit:a) y=3x*> —x® +log,x; 6) y=e* (x> -3);

6) y=2CC3)—SX3; o) y=(4x%?-2%; 0) x? +siny-2y3=0, y. -?
X —

e) y=3x* +5x-2cosx, y —?

X3

— 2 _ _
3. Haiftu mHTEpBaIIBI MOHOTOHHOCTH M SKCTPEMYMBI (DYHKITHH y="_+Xx"-3x-2.

3
4. Haiitu rpaguedt GyHKuuu Z = \/% B TOuke M (4;1).

5. Haiitu yacTHbIE IPOU3BOHBIE 7,7 ,7 s dyskun Z=XY Y.
yoowxow

MuHHCTEPCTBO HAYKH M BbicLIero odopa3osanus P®
'PO3BHEHCKHI I'OCYIAPCTBEHHBIN HE®TIHOU TEXHUUECKUI YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHIyKoBa

JlucumIiaraa MaTtemaTruka

ULDTII pyrma BYMB
BUJIET Ne 9
1. HpOI/ISBOI[HBIe BBICHIHUX IMOPAAKOB.

2
. . =3xb _ . .
2 Haiitr ponsBoxusie GyHKImil: a) Y = 3X = +tgx; 6) y = e’ctgx;

ox—4
6) y= ; =In(x? +3);0) 2x* +Iny-y® =0, y, =7
)y X% + 2x )Y ( ) ) ey ’

e)y=2x> +x%2 -3eX, y -2

3
=X _4x-2.
3

3. Haiftu uHTEpBasibl MOHOTOHHOCTH U SKCTPEMYMBI (DYHKIHH y

4. Haiitu rpaguedt GpyHkuun Z ZLyg B Touke M (16;4).

5. Haiiti yactsie mpomssomusie Z , 2, 2 s dysxmmn Z= XY + Y.
X XX Xy

MuHHCTEPCTBO HAYKH M BbicIIero odopa3osanus P®
'POBHEHCKHI I'OCYIAPCTBEHHBIN HE®TIHOU TEXHUUECKUI VHUBEPCUTET

nMeHH akan. M.J[. MUIIHOHIIIMKOBA
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JIvcuuIunHa MaTteMaTuka

ULDTII pyrma BYMB
BUWJIET Ne 10
1. Makcumym u MuHUMYM ¢yHKIIH. HeoOxonumoe yciioBue sKkcTpeMyma.

3
2.Haiiti mpousBoanbie PyHKIMA:a) Y = 2x° — = +arctgx; 6) y= (ex + X)COS X;

6) y= In x
2x3 -3

e)y=7x* —Inx +3cosx, y —?

. 2) y=ctg3x;0) 2¢° +y* —e’ =0, y, -?

3. HaiiTu mHTEpBaIbl MOHOTOHHOCTH M SKCTPEMYMBbI PyHKIMH Y = X3+ X2 —5x +1.

4. Haifu rpazuent Gpyuxunn Z =+/X + \/y B Touke M (9; 4).
5. Haiit yacTHBIC TPOU3BOIHBIC Z;(, Z;ZX, Z;y s QyHKIMKH Z = XTXy
5 MuHHCTEPCTBO HAYKH H BBICHIEro o0pasoBanusi PO
I'POSHEHCKHWU I'OCYJJAPCTBEHHBIM HE®TAHOU TEXHUYECKHWNHY YHUBEPCUTET
nMeHu akaa. M. /1. MWIIHOHIITUKOBA
JIMcuuIuIiHa MaTtemaTuka

NIDTII I'pynma BYMb
BWJIET Ne 11
1. loctaTtounble yclioBusi Bo3pacTtanus (YObIBaHUs) PYHKIIHH.

o o = —(v* .
2.Haiitu npousBoaHbIe pyHKIMIA: a) Y 7 T3cosx—4x°; 6) y = (X + 3X)tg X;

6) y= imx ;o) y=e¥"0) 2x2 —y® —cosy =0, y, —?
X< —bx

e) y=8x> +5x+2sinx, y —?

. _ 2X3 —x2_92
3. HaiiTu nHTEpBaIbl MOHOTOHHOCTH U DKCTPEMYMBI (DYHKITUU y= 3 '

4, Haiitu rpanuent GpyHkuun Z = /Xy B Touke M (1; 9).
5. HaiiTu 9acTHbIe IpoM3BOAHBIE Zy, Zy, Ly, s QyHKuMmM Z = XTXy

MuUHHCTEPCTBO HAYKH M BbIcHIero oopa3opanus PO
I'POSHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHIyKoBa
JIMciuIuiHa MaTtemaTuka

NILDTII I'pynma BYMb

BUJIET Ne 12
1. HaxoxxieHre MHTEepBaJIOB BBITYKJIOCTH U BOTHYTOCTH, TOUKH Ieperuoa.

2. Haiitu npou3BoiHbIC PYHKIUI:@) Y = Ux® -5 +x8;6) y= (X3 - Z)Sin X;

3) y:4X+3; — (y2 _ 50 . 2 aX 3 _ r_n
s 2) y=(X*=2x)>; 0) x*—e*-2y>=0, y, -7
X —_

e) y=4x* —10x —cosx, y' —?

3

N =X +x2-2
3. HaiiTi MHTepBaIIb MOHOTOHHOCTH H 3KCTpeMyMb! GyHKmn Y — 3 .

4. Haiit rpaauent ¢pyukiun z = (x2 + 1)(y2 + 2) B touke M(—1; 2).
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' Z:_L

v / /!
5. Haiiti yacTHbIC TPOU3BOAHBIC Z y, z o YA py AL byHKIAN ‘ y'

MuHuCTEpCTBO HAYKH U BbIcIIero oopa3osanusi P®
'PO3BHEHCKHI I'OCYIAPCTBEHHbBIN HE®TIHOM TEXHUUECKU YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa

JlucumnianHa MaremaTuka

HNIOTII I'pynia BYMbB
BUJIET Ne 13

1. O6mas cxema uccnenoBanus GyHKIUN ¥ TOCTPOEHHUS rpaduKa.
2. Haiitn nponsBonubie dynxumii: @) Y=4/X —3*+5Inx; 6) y=(X+3)tgXx;
sin x
o) y=—SnX
X<+ 2X
e) y=x3+3x?-sinx, y' —?

, 2) y=arctgx?; o) 2xy?—cosy=0, y', —?

3 2
3. HaiiTu uHTEpBasIbl MOHOTOHHOCTH U SKCTPEMYMbI QYHKIMH Y = X_ _3X 2X+4.

3 2
4. HaiiTu rpaguedt GpyHKIMA Z = 31/(X - y)2 B Touke M (5; — 4).
9 ! " n Z = _L
5. HaiiTu yacTHbIE IPOU3BOJHBIE Zy, Zyy, Ly nnd byHKIIMU © i y.

MuUHHCTEPCTBO HAYKH M BbIcIIero odopa3opanus P®
I'POSHEHCKUU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKUU YHUBEPCUTET

nMmend akaa. M.Jl. MWwummoHIyKoBa

JIMCLUILTHA MareMaTHKa

HIDTII I'pynna BYMb
BMJIET Ne 14
1. ®yHKIHUS HECKOJIBKUX TIEpEMEHHBIX, 00J1acTh onpeaenenus. Ipenen GpyHkuum aByx
nepeMeHHbIX HenpephIBHOCT (PYHKIMK B TOUKE U B OOJACTH.
2. Haiitit npoussomnsie bynxmmit:a) Y =3/x? —5°+log, x; 6) y=eX(x? —2);
6) Y :%S);; 2) y=(3x2-2)¥; 9) x?siny—-2y3=0, y', —?
X —

e) y=2x*-3x—cosx, y' —?

_X 2_2y_
3. Haiitu uHTEpBaIbl MOHOTOHHOCTH U SKCTPEMYMBI (DYHKIHH y="_+Xx"-3x-2.

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

5. Haiitu yacTHbIE IPOU3BOHBIE 2,7 ,7 s dymxman Z= XY YX.
yooyx W

MuHHCTEpPCTBO HAYKH M BbicLIero odopa3osanus P®
I'PO3HEHCKHWI I'OCYJAPCTBEHHbBIN HE®TSAHOM TEXHUYECKU YHUBEPCUTET

nMmend akaa. M.J1. MuwumnoHIKoBa

JlucrmIninHa MartemaTuKa

HNIOTII I'pynmia BYMb
BUJIET Ne 15
1. IlpousBoaHas GyHKINHU, €€ TEOMETPUUECKUNA U MEXaHUYECKUN CMBICITBI
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y . _ay7_ 2 _
2.Haiiti nmpoussoausie GpyHkmmii: a) Y = 3X o +1tgX; 6) y=e*tgx;

_sinx

6 y= , 2) y=arctgx?.0) 2xIny—y?=0, y', —?
X2 + 2X
e)y=5x>+x?>—-eX y -?
3
- =X _4x-2
3. HaiiTi mHTEpBaJIbl MOHOTOHHOCTH Y DKCTPEMYMBI (DYHKITMH y 3 .

4. Haiitu rpaguent GpyHxkuuu Z =Lyg B TOuke M (16; 4).

5. Haiiti yactasle iponssomusie 2, 2, 2 s pymxmmm Z= XY + YX.

X XX Xy

TPETUM CEMECTP
BOITPOCHI 1JI51 COBECEJJOBAHUS (TEKYIIIU KOHTPOJIb)

Paznen: «MHTErpasibHOE HCHHUCICHUE)

1.

2.

©CoNo O

10.

11.

[lonsatne mnepBooOpasHoi. HeompenenéHHbId wWHTETpadT © €ro CcBoWcTBa. Tabnmma
HEONpPeNeNEHHbBIX UHTETpaJIoB. OCHOBHBIE METO/IbI UHTETPUPOBAHUSI.

HenocpencTBenHoe MHTETpUPOBAaHUE, METO MOJIBEACHUS MO 3HAK TuddepeHIana, MeToa
3aMEHbI IEPEMEHHON. UHTETPUPOBAHUE IO YACTSM.

KommiekcHpie uuncna. Anrebpanueckas (opma 3amucu KOMIUIEKCHOTO 4uciaa. Moayib u
aprymeHT. TpuroHomerpuyeckas W IOKaszareiabHas (OPMBI 3aMHUCH KOMIUIEKCHOTO YHCIA.
HelictBus Hax KoMIuieKCHbIMU yncinamu. @opmyna Myaspa-Jlannaca.

Mmuorounensl. Teopema besy. OcHoBHasi Teopema anreOpbl. PasnoskeHue MHOrouieHa Ha
JIMHEIHbIE U KBAJAPAaTHBIE MHOKUTEIH.

Tunel mpocTelmmx ApoOeit U KX HHTETPUPOBAHUE.

NHuTerpupoBanne pallnoHaIbHBIX Apo0ei METOIOM Pa3IoKEeHHs Ha IpocTeHine 1poou.
WHTerpupoBanue NpOCTEHIINX HPPALIMOHAIBHBIX ()YHKITHHA.

WHuTerpupoBanne TpUroHOMETpUYECKUX (QYHKIUH, YHUBEpcaIbHasl 10ICTaHOBKA.
Onpenenénuplii uHTerpan u ero cBoiictBa. dopmyna Herorona-Jlelibuuna. 3ameHa
MEPEMEHHON B oOmNpelen€HHOM HHTerpaie. @opmyna HMHTETPUPOBAHMS IO YaCTIM U
OIIpEAEIEHHOTO HHTErpaa.

[IpunoxxeHus onpenenéHHOr0 MHTErpajga: BbIYMCIEHUE IUIOMAZed Miaockux ¢uryp,
BBIUUCIIEHHUE JUIMHBI AYTH KPUBOH, 0ObEMOB Tell.

HecoOctBenHble uHTErpanbl. MHTErpanel ¢ OECKOHEUHBIMHM IpeleilaMH HHTErPUpOBAHUS.
WHTerpaisl OT HEOrpaHUYEHHBIX QYHKINH.

Paszpen: «/Indppepennuaibubie ypaBHEHHA»

1.
2.

o 0k w

Huddepennnanbupie ypaBHEHHS: onpeenenue, nopsaok Y, pemenue Y.
HuddepenunansHoe ypaBHeHHE 1-ro mopsijika: onpeaenaeHue; oolee 1 4acTHOE PELIeHHUs.
Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH petenus 1 Y 1-ro mopsaka.
JIY ¢ pa3znensromyMucs IEPEMEHHBIMA: ONIPEIEIICHNE U TIOPAJIOK PEIICHMS.
Onnoponusie /1Y 1-ro nopsjaka: onpeaenaeHue 1 MOPSAOK PELICHHUS.
Jluneitnsie /1Y 1-ro nopsiaka: onpeneneHue U NOPSAIOK pELICHUS.
Juddepennunanbable ypaBHEHHS 2-T0 TOPsAKA: ONpeAeTIeHne, BUJI O0IEro pereHus;
Teopema CyIECTBOBAHMS M €IMHCTBEHHOCTH PELICHUSI.
[Ipocreiimne ypaBHEHUS, JOIIYCKAIOIINE IOHUKEHUE TIOPsIKA:

y' =10, ¥y =1kxy) ¥y =~1y)
JIuneitnpie JIY 2-ro nopsaka: HEOJHOPOJAHBIE U OJJHOPO/IHbIE YpaBHEHUs. Teopema
CYILLIECTBOBAHUS U €IMHCTBEHHOCTH PELICHUS
JIuneitnbie ogHOpOAHBIE /1Y 2-T0 MopsiaKa: TeopemMa 0 CTPYKTYpe €ro pelIeHus
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10. HeonHnopoaubie nunelinbie JIY 2-ro mopsiaka: TeopemMa 0 CTpYKTYpe OOIIETro PeIeHHs!

11. JIuneitnsle ogHopoaHbie JIY 2-T0 mOpsIka ¢ MOCTOSSHHBIMHU KO3 (UIIMEHTaAMH.
XapaKkTeprucTUYeCKoe YpaBHEHHUE U CTPYKTYypa OOIIEro perieHus

12. JIuneitabie HeogHOpOAHBIE J[Y 2-TO mOpsiKa ¢ MOCTOSSTHHBIMU KO3 QHUIIMEHTaMu CO
CHEeLUaJIbHON NPAaBOM YaCThIO

13. Metoa Bapuaiu Npou3BOJIbHBIX MOCTOSIHHBIX (MeTox Jlarpanxa)

14. Cucremsl nuddepeHnnanbHbIX ypaBHEHUNH. MeToa UCKITIOUEHUS PELICHHS CUCTEMBI
YpaBHEHUH.

KOMILIEKT 3AJAHUM IJISI KOHTPOJIBHOM PABOTHI (PYBEXKHBIN KOHTPOJIb)

INEPBAS ATTECTALIUSA
BapuanTt 1

3 Tfa?;rg@gwﬁz_lo —4\dx; 6) e ¥dx; ®[(3x+1)edx; 1 gy

5X3 ;
L cos?x X3 J 14/4_)(2

J. x 5 dX J.
- cos3x cos9xdx .
Moo oxext’ ©
Bapuanr 2
1. Haii :
PI/ITI/I I/IHT4€FpaJII)I7 \ 2 dX .
a) j|10+ - —3§/7+cosx|dx,6)j X— n [(4 - 3x)e dx ;
Jis-x2 X
I (20 =1)dx . e)J‘cos5 xsin xdx.
— 6X +1
Bapuant 3
1. Haiitu unTerpanisr: 3dx
a) 6 9 5 « ) ; 6)_[ dX;B)jx cos(2x +1)dx;r) dx .
J‘ e U3 |dx j ’
§|n x) \/7274— x T 1-7x arctg? x (1+x2)
X - 4
; cos xdx.
)J x> +4x+1 C)I
Bapuanr 4
UTH I/IHTCI‘paJ'I 8 \
a) 15sin x — +— +13-4% — In xdx
x2+9 ; 6|dX’6)I ; B)I .
x ) J4 BX
3x +1)dx
r)j(x2 4x)|n xdx; n)j_(—)_; e)J'sm xdx .
2X+ 2
Bapuanr 5
1. HaiiTu mHTETpAIBI:
1 4
2-5°—-3cosx+ = —
a) [ ( U
(x +1)dx (v xd
Plovoxexe © _ftg rx
Bapuanr 6
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1. HaliTu uHTETpAIBI:

o (10 1

+3_ +3\ dx;0) 53 dX;B)J.(XZ +1)° xdx;
| A

16+ x? sin?x X
r)jln(1+ xz)dx;a)j (4x — 3)dx ; e)J.sin5xcosxdx.

X% +4x+9

Bapuant 7
1. HaiiTu unTerpab:

4 3 ) . 3xdx
|( Ly -2 427 |gx- 5x-30x; B) [(5— 6x)sin 4xdx;r) ;
" j\\/x2 "5 costx ¥Ux )dX’G)Ie J vy
H)JM : e)jsin48xc038xdx.
X2 4+2x+11
Bapuant 8
1. HaiiTu unrerpansi:
2) I( o, L{/F—Ycosx+3)dx;
L4+ ]
(4x =1)dx
6) [cos(10x - 7)dx; m) [ ¥Usin® x COSXAX; 1) [xfinxdx; | .
X% +6X+3

BTOPAA ATTECTAIIUA

BapuanTt 1
1. Pemute mudepeHnmanbubie ypaBHEHUS:

4
a) 2yx = )% 6) xy'= 2y'”¥’ WD=e: ») y_x_y:?_xs; Dy =22 et

mxy +2y'=05e) yy3 +1=0,y(1)=-1, y'(1)=-L;%) y -6y +10y =x + 4.

Bapuanr 2
. Petuts nuddepennmanbable ypaBHEHUS:
1 3 _1 r_ y2 y . 1 y r__ X .
)Xy +3y=L6oy="_+3_+2/py- -2 y(1)=0;n Y =—;
X2 X X e*

Dx'=yiey =2y3, y(-1)=p(-1)=1; x y -3y +2y=(1-2x)e".

Bapuanr 3
1. Petute nuddepeHnmanbubpie ypaBHEHUS:
y2 Y 4. .
a) y'= 3/+T3 . 6) y'= _2+5 445 B2y =32 1y "=3x + cos 5X;
X X X

H) Xy,+y,:%,e) y’y3+64:0, y(0)24’ y'(O):21 )K) y' _4y,+4y:_e2X. 2

Bapuanr 4
1. Petiuth nudpepenmanbabie ypaBHEHUS:

=76 y= Y . oy
a) y=1y; )y—zx—’ $(1)=0; B) y+ycosx=cosx; r) xy' —y =X -x%; n)
-
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—1’ y(‘ E\|:E |yl(|ﬂ\|:1| e) yyr :(y/)Z; )K) 4y"—8y'+5y:x3.
sin2x \4) 4 \4)

Bapuanr S
1. Pemmuth ,Z[I/I(b(i)epeHI_[I/IaJ'H:QI-IBIe yYpaBHEHUS:

y' =

12
2)2y)'+3x=0;6)y'= "+ g, W1)=4; Y- CEe_

x> X X

&~
w

)y =cosx+e>*; n xy +2y'=0; )y =1-(Y)?; %)y +2y =x? +2.
Bapuanr 6
1. Pemuth muddepeHImanbHbie YpaBHEHUS:

2 =32 6) y="L—3% y(-1)=4; 5 it y=-2; 1) y'=

x oy X sin? x
0 Y =24y%¢) Xy +x2y =/X; ) Y -6y +8y=3x2 -1,
Bapuant 7
1. Pemute mudepeHnmanbubie ypaBHEHUS:
y? ¥ Y y'+3y x4 1)
'=———0) Y="7F——T"; —=X5 0 yigx=y+1;
a) y 3)§+1 )y 2 X% B) . ygx=y
n = — M(1)=2,7(1)=0:0) y =30y°; x) ¥’ — 4y’ +8y =6e™.
X
Bapuanr 8
1. Peuth muddepeHmanbHbIe ypaBBI;GHI/IH y
y'=y2tgx, y(n) _3 y 2 Y="" =xsinx  y"=sin5x + cos2x
a) — ) i T) ;
¥ ox’ x

n Y tg5x =5Yy'; )4y%) =y -1, y(0)=+2, y’(O):%;m) Y+ 2y +5y =5

Bapuanr 9

1. Pemutes quddepenunanbuble ypaB}ngH 1
() .,y Inx =ty ro

2 X -|- — — —_ = —2 - JR— —_ .
HYVA+XTdy =dx;0) y=er T onye =0imy DY s Ay Ve
vy =y* 16, y(0)=2+2, y(O): V2:x) Yy -6y +10y=x+4.
Bapuant 10
1. Pemuth J:[Hq)(bepeﬁu BbHBIE\J DAaBHECHHUS:

_M Vgﬁ ew 4y _ 3 r— r_ r 2

a)y v )y\ —2—7X 2;my — 2ci0y x Inximy  (y) 5o
+1n y(l)— V(@) =1; x) Y +2y +5y=x-2.

P

Bapmuanr 11
1. Pemmts quddepennmanbubie ypaBHEHUS:

0 2= R0= = Y e 1),y y —aretgx;

X X

mxy +2y'=0;e) Yy =72y%, y(2)=1, y'(2)=6; 4y -6y +10y =x + 4.
Bapuanr 12
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1. Pemuth muddepeHImanbHbie ypaBHEHUS:

3y __®
a) ¥'=3y%; 6)Xy' =/2x2 + y2 + Y B)Y T Xty +x%y =4,

X
n) Y =sinbx; ¢) ¥’y +36=0, y(0)=3, y'(0)=2;4) y' — 4y +4y =x? + 3x.
BapuanTt 13

1. Pepnth (pepeHuHaﬂLHHe YPABHEHUA: 3y

4+ e)dy = ede y'= y _y+4 Y+ =xt e 3y
n yxInx=y;e) y =8y3, y(0)=1, y'(0)=2; x) y +2y +5y=x.
Bapuant 14

1. Peute mudepennmanbubie ypaBHEHUS:
a) 2)y'+3x =0; 6) W= y'”“\i? B) 1'+yCOSX=CO0Sx; 1) Y = X3 + COS4X;
Dy =yiey =32)° y(4)=1, y(4)=4; %) y -y -2y =6x+1.

Bapuant 15
1. Pemute mudepeHnmanbubie ypaBHEHUS:

a) ' +3y=0;6)Xy'= [py2 2 +YiB) Y+yCOSX=COSX Y =xe*; 2)
y'(ex+1)+y'=0;e) Yy +16=0, y(1)=2, y(1)=2; %) y -2y -3y =4x.

BTOPAsSI ATTECTALUA

Bapuant Nel
1. HCCHGI{OB&TB ‘{I/IC.HOBI)IG pAAbI HA CXOOAUMOCTD n
. n 2
a) , 6) »,3"(ns+ 2).; B (n +25£1+8\]
nd +2 n=1 AN J
2. UccrienoBath Ha YCIIOBHYIO, A0COTIOTHYIO CXOJAMMOCTh
5 (U
0 +2n+1
3. HaiiTu 061acTh CX0QUMOCTH CTETIEHHOTO psiaa
z on N .
Bapuant Ne2
1.VccnenoBaTh YMCIOBBIE PSIIbI HA CXOJIUMOCTD
o 1 ¥ -1 ; B) EI( 1 \|
a ; 0 5"(n+1)! arctg __
) 2 5n+2 ) \ 5" )
n=1 n=1 n=1
2. UccnenoBath Ha YCIIOBHYIO, a0COTIOTHYIO CXOIUMOCTh
n+1
Sl
o Inn
3.Haiitu 06acTh CXOAUMOCTH CTETICHHOTO psijia
(n +1) x"
a) Z 2n 3n+1 !
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1. UccnenoBath YUCIOBBIC PSIIBI HA CXOIUMOCTh

© 1
ayy

n=1vn% + 3n

°°(7\(1\7

6) 2| ;
- 1&8) Kn)

2. HccnenoBathb Ha YCIOBHYIO, A0COTIOTHYIO CXOAMMOCTD

AN 71_

3. Haiitu o6naers ¢ROJMMOCTHU CTENIEHHOTO Pl

a) ;

nzin-2"

1. HCCJ’IGHO&&TB ‘IIICJ'IOBBIG pAAbl Ha CXOAMOCTD

2 ;\/n2+n /

6) Zi(Zn +1)tg 3

2. Hccnenosath Ha YCJIOBHY1O, 8.6COJ'IIOTHYIO CXOOUMOCTB

o X
3.Haiitu 0011aCTh CXOAMMOCTH CTEIICHHOTO psifia a) Y —

- n+1i
20T

n=1

1. HccnenoBaTh YMCIOBBIC PAAbI HA CXOOAUMOCTD

2 zln(n1+2);

n=1

0) &n?
2
13“‘

2. HccnenoBath Ha YCIOBHYIO, a0COTIOTHYIO @“CEIB’FQ@&

2 2

n=1 n

3. Haiit 06%agis 8X01MMOCTH CTEIEHHOTO psiAa

a)

I

n=12 -1

1. I/ICCJ’IGI[OBaTI) YU CJIOBBIC pAAbI HA CXOAUMOCTDH

a) Z

3—1

2 456 (n+3) |
6) 2 :
n=1

(

2. HCCJ‘IG}IOB&TB Ha YCJIOBHYIO, a0COJIIOTHYIO cggOmeﬂgirb
-1

gl(Zn +1)n

3. HaiiT 06%acTRtX0AUMOCTH CTENIEHHOTO psijia

a) ;

IZ:"ln(n +1)

1. UccnenoBath YUCIOBBIC PSIIBI HA CXOIUMOCTD
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Bapuanrt Ne 3

5 zl 9, Y
5

n
* rﬂj;l\1
B) \ )
=
Bapuant Ne4
* 1
B)
~(In(n+1))™
Bapuant Ne5
Bapuant Ne6
1
B Y
il ( "
Bapuant Ne7



o0 o0 n
a t T . _9 N’/
) nz:lg?)n, 6) nz::l(lo) n’; B) nzi%%z—iéﬂ—?}
. UccnepoBath Ha ycoBHYI0, a0COTIOTHYIO CXOAUMOCTD
0 ( 1)” 1
n= 1 n\/_

. HaliTi 0651acTh CXOTMMOCTH CTETIEHHOTO Psija a) Z n(n + 1)xn :
n=1

. HCCJ’IGHOB&TB YUCJIOBBIC PAAbL Ha CXOJANUMOCTb ©
© ni3. ® 1.713-....(6n -5

Y Linn 1)’ )Z 2.3-4-..(n+1) 3

. UccrnenoBath Ha yCIIOBHYIO, a6COJHOTHyw CXOILI/IMOCTI)

. Haiit 0651acTh CXOAMMOCTH CTEIIEHHOTO pﬂna
0 10n

a)z \/_

. HCCJ’IGI{OB&TB YHUCJIOBBIC PAABI Ha CXOAUMOCTb
ZO:O 3n-1 »3"-(n +1) Zl )2n
a) . B sin
2 6) Z —5— ) k n )
n=1n +1 n=1 n=1
. UccnenoBaTh Ha ycIoBHYI0, a0COIOTHYIO CXO/IMOCTD
-1

2

o 2n—1
. Haiit 0651aCcTh CXOUMOCTH CTEIIEHHOTO pﬂ)la

xn

_15“ 5'(n+1) +1)

. UccnenoBaTh 4MCIIOBEIE PAAbI HA CXOI[I/IM()CTB

Y L)’ b P

n=1 n=1 n n=1
. UccrenoBath Ha yCIOBHYIO, a6COJ'IIOTHYIO CXO)II/IMOCTI)

ne1 2041
s

n
0
3.Haiitit 0011aCTh CXOAUMOCTH CTEIIEHHOTO psma a) z X"
2’

I’]

1. UccnenoBath YUCIOBBIC PSJIBI HA CXOUMOCTh

40

n+2)! » (n+1)”

Bapuant Ne8
2

=)

Bapuant Ne9

Bapuant Nel0

Bapuant Nell



* 2n-1 * 2n

)

_13n +5

2. UccnenoBars Ha YCIOBHYIO, a0COIIOTHYIO CXOIUMOCTh
o0
( 1)"
n=1 n\/h_

n

3.Haiiti 06:1aCcTh CXOAMMOCTH CTETIEHHOTO psifia a) E 0
n=1

1. HCCJIG[[OBaTB YHCJIOBBIC PAAbI HA CXOOAUMOCTDH
Bath 1y p 5) " fn +1)!.

a) ;
R 2@y

3n? —n+1
2. UccrienoBath Ha YCIIOBHYIO, A0COTIOTHYIO CXOAMMOCTh

oo(l)nl
nln5n

3. HaiiTi 0651aCTh CXOJTMMOCTH CTETICHHOTO paga
5" - x

1. HccnenoBaTh YMCIOBBIC PAAbI HA CXOAUMOCTD
0

T n! :
a) Ysin_ . ; 6) 25(n+3)l
n=1 2 n=1
2. I/ICCJ'IGI[OBB.TB Ha YCJIOBHY1O, a6COJ'IIOTHy1-O CXOS)IL(II\;II-OETL

n=1 3n2 +1
3. Haiitu o6acth CXOMMOCTH CTENEHHOTO psi/a

a) n;lﬁ

1. HccnegoBaTh YHCIOBBIE PAAbI HA CXOOAUMOCTD

®on+2 ®1.6-11- .....(5n-4)
2) nZ::ln(n+4); %) Z3 711 (4n-1)’

2. UccnenmoBath Ha YCIIOBHYIO, a0COTIOTHYIO CXOAMMOCTD

© ( )n+1

3. HaiiTu 061acth cX0IMMOCTH CTETICHHOTO PsAia
2n n

) X

1. HccnegoBaTh YHCIOBBIE PAAbI HA CXOOAUMOCTD

41

6) IZin-sin:%—mi B) &

BapuanT Nel2
B) * (3n—1\nz
ZIk 3 J

Bapuant Nel3

n
Ylarcsin |
n=1\ 3 )

B)

Bapuant Nel4

 (na1)n

B) ZK— |

2n )

Bapuant NelS



a) ¥sin om ; 0) z My : B) |
o Y )y

n-1 3 n=1 (n+3)! n:lk n +3n+4
2. MccnenoBath Ha yCIIOBHYIO, a0COIIOTHYK) C(XCBHMOCSL

2

n=1
3. HaiiTu 0651aCcTh CXOTMMOCTH CTETICHHOTO psifa

( 3@2—n—1

In(n +1)

0
3" X"
a) Y, 3
n=1
Kpurepun onieHku NUCbMEHHOH KOHTPOJIbHOM PadoThI (8 pamkax pybexcHol ammecmayuu)

Pecnamenmom BPC kagedpvl «Bvicwias u npukiaoHas Mamemamuxa» npeodycmompeHo 25
06annos 3a GvinoIHeHUe pyodoedcHOU KOHmMpOAbHOU pabomsl. Kadgcooe 3adanue, 6xoosawee 6
KOHMPOJILHYI0, OYEHUBAEMCS Npenooasamenem OnpedeieHHbIM KoIuyecmeom 0annos. Mmoeoswiil
Oan 3a KOHMPOILHYIO PAOOMY NOYHAEMC L CYMMUPOBAHUEM DAILI08 3a 6Ce 3A0AHUSL.

Kpurepuii oueHku 0{HOT0 3a1aHNUA:

— oOydaromuiics TPaBWIBHO pENIWI 3aJady; TPU OSTOM JIOTUYHO, TMOCJICIOBATEIbHO U
apryMEHTHPOBAHHO M3JIOKHII PEIICHUE 3a/1a41 — MAKCUMAIIbHOE KOJIMYECTBO 0ALIOB;

— 00yyaronmiicss B OCHOBHOM IPABWJIBHO PEIIWI 3a/lavy, JIOIYCTHB MPH 3TOM HE3HAYUTEIIbHBIC
HETOYHOCTHU U morpeiHocTd — 80% 0T MaKCMMalIbHOTO KOJIMYEeCTBA OalIOB;

— o0yyaronuiicsi He OJHOCTBIO PEeIIni 3aaauy, Ho He MeHee 50%, momycTuB mpu 3ToM He Oolee
0J1HO# rpy0Ooit omnOku — 60% OT MaKCMMAaJIbHOTO KOJIMYecTBa OaJlIOB;

— oOyuaromuiics mpuBel HEMOIHOE pelieHne 3a1a4uu (creneHb nomHoThl — 0T 30% 10 50%),
JOITYCTHB TPH ITOM 3HAYHTEIbHBIC HeA049eThl — 40% 0T MakCHMaIbLHOTO KOJTMYeCTBA 0AIIOB;

— oOyuaromuiicst mpusen He Oonee 30% pemieHus 3aqauu, TOIMYCTHUB MPH STOM IpyOble OMIMOKH U
HemoueTsl — 20% 0T MakCHMMAaIbLHOTO KOJIHYECTBA O0alIOB;

— oOyyaroluiicss He MPUCTYIHII K penieHuto 3agaun — 0 6amios.

IK3AMEHAIIMOHHBIE BUJIETHI
5 MuHHnCTEpCTBO HAYKH U BbICIIEr0 00pa3oBanus PO
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
nMmeHd akaa. M.J1. MuwummoHIKoBa

JlucumIiaraa MaTtemaruka

ULDTII pymma BYMB
1. Heonpenenenusiit uaterpai. CpoiicTBa MHTErpasioB. Tabiuila HeonpeaenEéHHbIX HHTETPATIOB.
2. HaiiTi Heompe/ieJIeHHbIe HHTETPAITBI:

1) [ 3x+5x2)x; 2) Ixe3xdx; 3)ICOS5 xsin xdx; 4)1#;?2(1)(_
n/2

3. BeIuucnuTh onpeeneHHbli HHTerpa: l[xsin 3xdx .

4. Pemuth ,Z[I/I(I)g)epeHI_lHaHBHBIC YPaBHEHHUS:
' _b . [ Q.Y . " ]
1) y= ; 2) y'+ 7 =x3;, 3)y"—6y'+9y=0.

x? x
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5 MuHHCTEPCTBO HAYKH H BBICHIEro odpasoBanusi PO
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWUM YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIIMKOBa
JlucumnianHa MaremaTuka
HUIOTII I'pynnma BYMb

1. Tuns! npocTeHIINX PallMOHAIBHBIX JPOOEH U UX UHTETPUPOBAHHUE.
2. HaiiTu HeonpeielIeHHbIe HHTETPAJIbI:

2
1) I(3X2 + 4§/7X_)dx; 2) J.X e dx; 3) ICOSZ

] dx
xsin xdx; 4)]—.
A5 - x2

T

3. BerunciuThb onpesieneH bl HHTErpal: fsin(Bx —1)dX '
0
4. Pemmth nuddepeHnranbHbe YpaBHCHHUS:

1) x»'=y2 2) '+ =9x5: 3)) =2cos7x.

5 MuHHCTEPCTBO HAYKH H BBICUIEro odpasoBanusi PO
'PO3HEHCKUU I'OCYAAPCTBEHHbIM HEOTAHOU TEXHUYECKWU YHUBEPCUTET
nMeHu akaa. M.JI. MIUUITHOHIIIUKOBA
JIMcuuIuiiHa MaTtemaTuka
NIDTII I'pymma BYMb
1. aTerpupoBanue TPUTOHOMETPUIECKUX (DYHKITHHA.

2. HaiiTu Heonpe/ieIeHHbIe HHTETPAIIbI:

1) [(@% -7ydx 2) [xsin 2xdx;  4)f -
2

dx
;4 :
X+ 4x +12 )j49_xz

3. BeIuucnuTh onpeesieHHbI HHTerpat: Jxex’ 2dx .

4. Pewuth nuddepeHunanbubie ypaBaenus: 1) 2y'(x + 2) = y?; 2)y' — tlz 6x4;
3) y"=3x+CO0S X.
MuHHCTEPCTBO HAYKH M BbicLIero odopa3osanus P®
I'POSHEHCKNU I'OCYJAPCTBEHHbBIN HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMmend akaa. M.J1. MuwummoHIyKoBa

JlucuyIiraa MaTtemaruka
HNIDTII I'pynma BYMb

1. Onpenenennslii nuTerpan u ero csoiicta. ®opmyna Hetorona-Jleitonuna.
2. HaiiTu HeonpeieleHHbIe HHTErPaJIbI:

1) | 4/x2dx; ’ '
)f 3/x2 dx 2) jx cos 3xdx I cos’x 51 4x + X2

2n X

3. BBIUMCIUTD ONpeeneHHbI HHTErpa: l XCOS E dx .

4. Pemmnts nuddepeHranbHble ypaBHEHUS:
1) x'+3y=0:2) y'—" =3x4 3) " =2x2 + cos4x.
X
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MuHHCTEpCTBO HAYKH U BbIcIIero oopasosanusi P®
T'PO3HEHCKUM I'OCYJAPCTBEHHBIN HE®TAHOMU TEXHUUECKUN YHUBEPCUTET

nMmenu akaa. M.J[. MumnoHIIMKOBa
JlucumnianHa MaremaTuka
HUIOTII I'pynnma BYMb

1. IlpunosxeHus onpeneaeHHoro HHTerpaa.
2. Haiitu HeonpeaeeHHbIe MHTETPaIbL:

dx
o [ dx;6)fsin4xcosxdx; 6) J(3x —2)-cos5xdx; 2)f .
3x8 1 36 + 4x2
dx
3. BoIMCIIUTD ONpeaeNeHHbIi uHTerpar: | —————.
5 X +4X+5

4. Pemuteh quddepeHnumanpabie ypasHenus: 1) xy' = y2 + 121; 2) y'— Y= x;
X

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

MuHHCTEPCTBO HAYKH M BbicLIero odopasosanus P®
'POBHEHCKHI I'OCYIAPCTBEHHbBIN HE®TIHOM TEXHUUECKUI YHUBEPCUTET

nMmend akaa. M.J1. MWummoHIyKoBa
JIMcuuIuiiHa MaTtemaTuka
NIDTII I'pymma BYMb

1. MuTerpupoBanre METOJIOM 3aMEHbI IIEPEMEHHOM U 110 YaCTSIM.
2. HaiiTu Heonpe/ieIeHHbIe HHTEIPAIIBI:

(o 2) [xeosdax b U0

16 dX

3. BberuuciauTe onpeaeiieHHbIN UHTErPAIL; I '
P P | e al

. L3
4. Pemmrs muddepennmansasie ypasnerus: 1) 2yy'+3x=0; 2) Y+ = X
X
3) 4y"-8y'+by =0.
MuHHCTEPCTBO HAYKH M BbicLIero odopa3osanus P®
I'PO3HEHCKUU I'OCYIAPCTBEHHbBIM HEOTAHOM TEXHUYECKWNU YHUBEPCUTET
nMeHH akaa. M.JI. MUITHOHIITMKOBA

JlMcruIuiHa MaTtemaTuka
NILDTII I'pynma BYMb

1. Muorounensl. Teopema be3y. OcHoBHas Teopema anredpsl. PasnoxxeHue MHOroui1eHa ¢
NENCTBUTENbHBIMU KO3 (QULIMEHTAaMH Ha JTUHEWHbIE U KBaIpaTUUHbIE MHOKUTEH.
2. HaiiTu HeonpeieeHHble HHTErPaJIbl:

4)J' dx

8 5\/X—2 - . 8 i -
1) [(6¢ + = 2) [ Inxax; 3) Jeos® xsin xdx; —y

n/2

3. BeraucnuTh onpeeneHHbIi HHTETrpalt: IX cos 4xdx .
0

4, PGHH%TB muddepentmanbabie ypaBaenus: 1) y' — y2 cos?x = 0
2) y'=2=2x8, 3)y"'—5y'+6y=0.
X
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5 MuHHCTEPCTBO HAYKH H BBICHIEro odpasoBanusi PO
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWUM YHUBEPCUTET
nMmenu akaa. M.J[. MuWIMOHIIIMKOBA
JlucumnianHa MaremaTuka
HUIOTII I'pynnma BYMb

1. PaznosxeHue paiimoHAITBLHOM IpOOH Ha CyMMY MPOCTeHIuX apodeit. MHTerpupoBanue
panoHaIbHBIX JIpo0eii.
2. Haiitu HGOHpeI[eJIeHHbIe UHTETPabl:

1) [(2x* - —)dx 2) [ xe¥dx; 3) [cos” xsinxdx; 4)f—,

1

dx

X2 +8x+18

3. BeIuucnuTh onpeaeneHHbIi HHTerpat: Jxe‘zxdx .

%) CUINEE. gsq)epeHuHaJILHme y%SBHeEmSI i 6 1

X x x

MuHHCTEPCTBO HAYKH M BbicLIero odopa3osanus P®
I'POBHEHCKUU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKHUU YHUBEPCUTET

nMmend akaa. M.J1. MWummoHIyKoBa

JIMcuuIuiiHa MaTtemaTuka
NIDTII I'pynma BYMb

1. HecoOGcTBEeHHBIE HHTETPAJIBI, KX OCHOBHBIE CBOMCTBa. [Ipr3HaKu cXOAMMOCTH HECOOCTBEHHBIX
UHTETPaJIOB.
2. Haiitu HeonpeeieHHbIe HHTETPAIIbL:

e —Ti)dx; 2) [¥Inxdx; 3) J'cosll xsin xdx; 4)j

n/2

3. BeraucnuTh onpeeneHHbIH HHTEeTpalt: XCOS 5 dx .

dx
(x-1)(x-2)

__vi3
1) y'=

e 2 W2y =32

4. Pemuth nuddepeHanbHble ypaBHEHUS:

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

MuUHHCTEPCTBO HAYKH M BbIcHIero oopa3opanus PO
I'POSHEHCKNU I'OCYJAPCTBEHHbBIN HEOTAHOM TEXHUYECKUU YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHIyKoBa
JlucumIiaraa MaTtemaTruka
HNIOTII I'pymma BYMb

1. Tuddepenumansusie ypaBHeHusi. OCHOBHBIE OHSATHSI.
2. HaiiTi Heompe/ieJIeHHbIe HHTETPAITBI:

1)](——5x3)dx Z)Ix3lnxdx 3){ xdx . I dx

X2 5+2X+X2

T
2

3. BeraucnuTh onpe/ieIeHHbIN HHTerpat: I cos® X sin x dx .

4. Pemmnts nuddepeHnanbHble ypaBHEHUS:
1) xy' = 2y% 2) y'+ ¥ =2x3; 3)y =sin5x.
X
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5 MuHHCTEPCTBO HAYKH H BBICHIEro odpasoBanusi PO
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWUM YHUBEPCUTET
nMmeHu akaa. M.J[. MuuimoHIIMKOBa
Jlvcuunianaa MareMaTHKa
HNIOTII I'pynna BYMb

1. Heonpenenennsrii uaTerpai. CroiicTBa nHTErpaioB. Tabiuia HeonpenenéHHbIX HHTETPAJIOB.

2. HaiiTu HeonpeielIeHHbIe HHTETPAJIbI:

; A 2) [ xefdx: 3) ; sinxdx . 4) '
b b )I Jcosx+4’ Ix2+2x+22

e3

3. BerunciauTs onpeneaeHHbIN HHTETpat: IX Inxdx .

4, PeH_II/ITB erH(bQ)epeHuHam?)Hme yYpaBHCHHUSI:
1) y 2)y'— 2 =x3 3)y' =7y’ +6y=0.

X X
5 MunucTepcTBO HAyKH U BbICIEr0 o0pa3oBanus P®
I'POSHEHCKNU I'OCYJAPCTBEHHbBIN HEOTAHOM TEXHUYECKUU YHUBEPCUTET

nMmend akaa. M.J1. MWuMoHIuKoBa
JIMCLUILTHA MareMaTHKa
HNIOTII I'pynnma BYMb

1. Tunb! npocTeHIINX PaLIMOHAIBHBIX JPOOEH U UX UHTETPUPOBAHHUE.

2. HaI/ITI/I H€3)Hp€I[€JI€HHI)I€ I/IHTerE I
1) (36'- )X 2) xerdy, aT) Xdx

X J X2 +4 4)J\/15+x

T

3. BeIuucnuTh onpeeneHHblil HHTerpait: IXCOS § dx .

4. Pemmnts nuddepeHnmanbHble ypaBHEHUS:

2-36, " .
: 2)y— =T7x% 3)y =cos7x+ x3;

X X

1)y =1

MuUHHCTEPCTBO HAYKH M BbIcHIero oopa3opanus PO
I'POSHEHCKNU I'OCYJAPCTBEHHbBIN HEOTAHOM TEXHUYECKUU YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHyKoBa
JlucumIiaraa MaTtemaTruka
HNIOTII I'pynma BYMb

1. InTerpupoBaHne TPUTOHOMETPUUECKUX (PYHKITHH.
2. HaﬁTH HEOIIPEIEIICHHbBIEC HHTETPaJIbL:

e o tgxdx . dx
)j( +2Vx3 — Tx)dx; 2) [ xsin(2x+3)dx; oz Vies_w

T

X
3. BBIMUCIIUTE ONpPeIENeHHBIN HHTErpa: lxsin de :

.4
2 ¥ =22
X

4. Pemmts nuddepennuanbubie ypapaenus: 1) y'x® = y?;

3) y"'=3x+C0S X.
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5 MuHHCTEPCTBO HAYKH H BBICHIEro odpasoBanusi PO
I'POSHEHCKHWU I'OCYAJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIIMKOBa
JlucumnianHa MaremaTuka
HUIOTII I'pynnma BYMb

1. Ompenenennbiii uHTErpai u ero cpoiicrea. ®opmyna Hetorona-Jleiioauna.
2. HaiiTu HeonpeielIeHHbIe HHTETPAJIbI:

1) [ (9x1t +45/x2 dx: 3) (sinxdx . dx
) J.( XM+ ) 2) j(2x+3)0053xdx jcosz 4)j I

3. BerunciuTs onpeeneHHblil HHTErpall: j (2x% - 3x + 3)dx .

4. Pemmth nuddepeHnranbHbe YypaBHCHHUS:
. Y
1) x'+3y=0;2) V= =x%; 3) y"=3x% +2x .
X

MuHuCTEpCTBO HAYKH M BbIcLIero odopasosanus P®
I'POBHEHCKHNU I'OCY JAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMeHu akaa. M.JI. MAITHOHIITUKOBA
JIMCLUILTHA MareMaTHKa
HNIOTII I'pynnma BYMb

1. IlpunosxeHus onpene’aeHHoro HHTerpaa.
2. Haiitu HeonpeeieHHbIe I/IHTeraJILIZ

3 x dx
a)j[Gx +EJdX6)f2. -5 dx; 6)[(B3x—2)-cosxdx; 2)f se=*
X
L dx

3 BI)I‘-II/ICJII/ITI) OHpeIleJICHHI)II/I I/IHTeraJI J—
X +4x+5

.2y :
4. Pemmts muddepennmansasie ypapHenus: 1) xy' =3y?; 2) YV~ —= X
x

3)2y" + 2y'+ 5y = 0.
Kpurepuu oneHKH (8 pamKkax npomedsicymoyHo ammecmayuis)

Peznamenmom BPC kagedpwi «Bvicuias u npukiaoHas Mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no 5-6ainbHou wKae.

Kpurepuii oieHKH 0TBeTa HA IK3aMeHe:

— 5 0aJuI0B TOJIy4aeT CTYJIEHT, IPOJEMOHCTPUPOBABIINN TIOJHOE BIAJCHUE 3HAHUSIMH B
COOTBETCTBUU C TpeOOBaHUSAMHU Y4eOHOH MPOrpaMMBbI, T.e. PEIIMBIIUN BCe 3aqaHus 0e3 ommbOoK B
JIOTUYECKHUX PACCYXJICHUSAX U B 00OCHOBAHUH PEIICHNUS;

— 4 fanna moiydaer CTYAEHT, KOTOpBIM MPU TOJHOM BIAJCHUM 3HAHUSMH B COOTBETCTBUH C
TpeOOBaHUSIMU Y4EeOHOW TPOTrpaMMBbl JIOMYCTHJI OT/ACIbHBIE HECYIIECTBEHHBIE OIMMOKK MO0
MPUBEICHHBIC UM PEIIEHUS HETOCTATOYHO OOOCHOBAHHBI,

— 3 06aJs1a MoayyaeT CTYJAEHT HPU HEMOJHOM U3JI0KEHHUH MOTYYEHHBIX 3HAHUH, TOMYCTUBIIUNA MTPU
9TOM OT/IeIbHBIE CYIIIECTBEHHBIE OITHOKHY;

— 2 0ajna ToNydaeT CTYIEHT MpU OECCUCTEMHOM H3JI0KEHHH MaTepuaia, JOMYyCKaroIIHii
CYIIIECTBEHHBIE OIIMOKH, KOTOpPBIE MOTYT TMPEMSATCTBOBATH YCBOCHUIO JaibHeWIel y4eOHOH
uH(pOpMaLUH.
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