[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Muruzes NIAFHIFCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM

[lomxHocTb: PexTop ®EJIEPAIAN
[ata nognucanus: 17.11.2023 15:41:41

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>»

BBICIIAA U ITPUKJIATHASA MATEMATHUKA

YTBEPXIEH
Ha 3acelaHuu Kadeapbl
«__» 20 1., mpoTtokox Ne_1
3aBenytomuii kadenpoi
A. M. TI'auaeB
(noonucw)

®OHJI OIIEHOYHBIX CPEJCTB IIO YYEBHOM JUCHUIIJINHE

«MATEMATHUKA»

HanpasJjieHue noaroroBKu
15.03.05 Koncmpykmopcko-mexuonozuieckoe obecnedenue MauuHoCmpoumenbHbix
npouU3800Ccme

Hanpasiaennocts (mpoguinb)
«Texnonocuss MawuHocmpoenusy

Kpanuduxkanms
Baxkanasp

CocraBurennb C-M.C.A0QynxaMHUIOB

I'po3usrii — 2022



ITACIIOPT
®OHJIA OLIEHOYHBIX CPEJICTB 11O YYEBHOM JUCLIMUITJINHE

MATEMATHUKA
No Kontposmpyewsie Kon xonTponupyemoit HanmenoBanue
/1 (TeMmf Zﬁ:?;;nnﬂm KOMITETCHIINH (UM €€ YaCTH) OLIEHOYHOTO CpPEeJICTBA
CobecenoBanue
1. | Jluneitnas anrebpa OIIK-1 KoHnTtponbHas padota
DK3aMeH
35 . CobecenoBanue
2. ajfreel\é;zITH pektopron OIIK-1 KoHntposnbhas pabota
DK3aMeH
P ——— CobecenoBanue
3. reoMeTpus OIIK-1 KonTponbnas pabota
DK3aMeH
CobecenoBanue
4. | Teopus npenenos OIIK-1 KonTposabHas pabota
DK3aMeH
Huddepenunansaoe CobecenoBanue
5. | ucuncnenue GpyHKuuH OIIK-1 KoHntposnbhas pabota
OJIHOM MEPEMEHHOU DK3aMeH
I[I/I(b(l)epeHIII/IaJ'IBHOGV CobecenoBanue
6. Egjﬁgﬁ:ggz ymeuuit OIIK-1 KonTponbhas padora
MIePEMEHHBIX JKzamen
u CobecenoBanue
7. H;T;zﬁ:i:;goe OIIK-1 KonrtponsHas pabota
DK3aMeH
CobecenoBanue
8. Jluddepenmpanyrpie OIIK-1 KonrtponsHas pabora
ypaBHEHUs SK3aMen
CobecenoBanue
9. | Pagmr OIIK-1 Kontponbnas padota
DK3aMeH
CobecenoBanue
10. | KpartHble uHTETrpasl OIIK-1 KonTtponbHas pabota
DK3aMeH
Ocrosbt reopuu CobecenoBanue
11. fg;gﬁ;?;iecigﬁ OIIK-1 KonTponbnas pabota
CTAaTHCTUKH JK3amen




IHEPEYEHb OINEHOYHBIX CPEACTB

HaumenoBanue IIpencrasienue
Ne Kparkas xapakrepucTuka
OLICHOYHOI 0 OLICHOYHOI'0 CPeICTBA
n/n OLIEHOYHOI0 CpeACTBA
cpeacTBa B ponpe
CpeAcTBO  KOHTpOJSL ~ YCBOGHHS  y4eOHOro
MaTepuala - TEMbl, pasjena MM PasleloB | Bompockl
Co0OecenoBanue
1 JMCLMIUIMHBEL, OPraHM30BaHHOE Kak y4eOHOE | 1o TeMam/paszenam
3aHsATHE B BUAE cobecepoBaHMs IpenojaBaress ¢ | AUCHUILIMHbI
00yyJaromuMucs
CpencTBo NpoOBEPKU YMEHUM PUMEHSTh
KouTponsHast IIOJIyYCHHBIC 3HAHUS IS PEIICHUS 3a1a4 Kommnexr
2 aGoTa KOHTPOJIbHBIX
p ONPENIETICHHOT O TUIA [0 TEME WU 3aaHHH [0 BAPHAHTAM
paszzeny yueOHOM TUCIUIIINHEI.
. . o Kommnekr
CpencTBo MpoBEpKU 3HAHUHM, YMEHHM, BIaICHUM,
3 |5 5 5 3K3aMEHalMOHHBIX
MPUOOPETEHHBIX OOYyYarOIMMCA B TEUYCHHE
K3aMeH prodp yHarom OUIIETOB
cemecrpa.

NEPBBIA CEMECTP
BOITPOCHI 1JI51 COBECEJOBAHUS (TEKYIIIU KOHTPOJIb)

Pa3nen: «JIuneiinas aaredpa, 3j1eMeHThl BEKTOPHOI0 AHAJIN3a, AHAJTUTHYECKasi TeOMeTPHUs»

N

Omnpenenurenu 2-ro ¥ 3-T0 NOPSAKOB. AnreOpanveckre TOTOJTHEHUS 1 MUHODEI.

[Tonsitue 00 ompeaenutene n-ro mopsaka. OCHOBHBIE CBOWCTBA OINpeAeNuTeNel; ux
MPUMEHEHNE K BBIYMCIIEHUIO ONPEICIIUTENEH 1-T0 OPSIAKA.

Cucrembl nuHeHbIX ypaBHeHUH. [IpaBuno Kpamepa. OnHopoHas cucrema.

Martpuupl. [eiictBus Han marpunamu. OOGpaTtHas MaTpuiia. MaTpU4yHBIA CIIOCOO peLIeHHS
CHCTEM JINHENHBIX YPaBHEHHUI.

Pemienune cucrteM NTMHEWHBIX YypaBHEHU MeToJIoM ['aycca. MccnenoBannue CUCTEM JIMHEWHBIX
YpaBHEHUM.

JlekapTOBbl MPSIMOYTOJBHBIE CHUCTEMBI KOOPJIMHAT HAa IUIOCKOCTH M B IPOCTPAHCTBE.
[TonsipHas cucrtemMa KOOpIUHAT.

Bekropsl. JIuHelinble onepanuu Haja BeKTopamu. JIMHEWHO He3aBUCHMMBbIE BEKTOpBI. baswuc,
pasznoxkerre 1o Oasmcy. [Ipoexknmm BekTOopa Ha ocu KoopawHaT. KoopauHaTel BeEKTOpa.
JlnvHa BEKTOpa U HAMPaBISAIONINE KOCUHYCHI. Y CIIOBUS KOJJTMHEAPHOCTH BEKTOPOB.
CkanspHOe INpPOM3BEICHNE BEKTOPOB M €r0 CBOMCTBA. YTOJ MEXKIy BEKTOpamH. Y CIIOBHE
NEePHEHANKYISIPHOCTH ABYX BEKTOPOB. MeXaHUYEeCKUI CMBICI CKAJIIPHOTO TPOU3BE/ICHHUS.
BektopHoe M cmemaHHOe Mpou3BeneHUsT BEKTOpOB. OCHOBHBIE CBOMCTBA M BBIYMCIICHUE
yepe3 omnpenenutend. KommiaHapHOCTh TpEX BEKTOPOB. ['eoMeTpuUecKue MPUIIOKEHUS
BEKTOPHOI'O M CMEUIAHHOT'O IPOU3BEACHUM.

[TonsiTie 00 ypaBHEHWHU MOBEPXHOCTH B MPOCTPAHCTBE U YPABHEHHH JIMHUM HA TUIOCKOCTH.
[Ipsamas Ha mockocTy. Pa3znuuHbie BUIBI YpaBHEHUN MPAMOUM HA IJIOCKOCTH. YTOI MEXIY
NPSIMBIMHU. Y CJIOBHSI TNEPHEHAMKYISIPHOCTH W MapaUIeIbHOCTH NpsMbIX. PaccrosiHue ot
TOYKH JI0 IPSMOM.




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

napaboJIbl.

11. VYpaBHEHHMs IUIOCKOCTH M IPSMOM B IPOCTPAHCTBE. YTOJI MEKAY NPAMBIMH. YTOJI MEXAY
IPSIMOM M INIOCKOCTHIO. Touka nepecedeHus NpsMoi U MI0CKOCTH.

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

Pazgen: «Ilpenen u HempepbIBHOCTH QYHKITUM»

1. [Tpenen ¢pynkuuu B Touke. [Ipenen pynkunn Ha 6eckoneqyHocTH. OJTHOCTOPOHHUE TIPEIEIbI.
Orpann4eHHOCTh (QYHKIINH, UMEIOIIUH Tpeelt.
2. beckoneuno 6osbiias u OeckoHeYHO Majas (YHKIUH U CBSI3b MEXIy HUMHU. PaznmosxkeHue

(GyHKIMH, UMEIOLEH Npeell, Ha TOCTOSHHYI0 U OECKOHEUHYIO MaJlyIo.

3. OcHoBHBIE TeOpeMbl O TMpefenax. PackpbiTHe HEOmpeneIeHHOCTe! H_g—lh 1 [z—ﬂ [TepBsrii
L

3aMevaTeNbHbINA Mpeiedl.

4. Yucnosele nocnenosarenbHocTy. IIpenen nocnenosarensuoctu. CyniecTBoOBaHME Mpeeiia
MOHOTOHHOM OrpaHMYEHHOM nocienoBaTeabHOCTH. Yucio e. HarypanbHble norapu@msl.

S. CpaBHEeHHE OSCKOHEYHO MaJIbIX. DKBHBAJICHTHBIE OECKOHEYHO Majble. 3aMeHa OSCKOHEYHO
MaJIbIX 3KBUBAJIEHTHBIMU TP BBIUMCIICHUH IIPEJIEIIOB.

6. HenpeppiBHOCT (yHKIIMU B TOUKe. TOUKM pa3pbiBa PYHKIIMH U UX KJIACCU(PHUKALUS.

7. HenpepbiBHOCTh (pyHKIMM Ha oTpe3ke. CBOWCTBA HENPEPHIBHBIX HAa OTpe3Ke (YHKLUH:

OTrpaHUYEHHOCTD, CYIIECTBOBAHNE HAMOOJIBIIETO U HAUMEHBILEr0 3HAYEHUH, CYIIIECTBOBAHNE
IIPOMEXKYTOUHBIX 3HAYECHU.
Kpurtepuu oueHku (6 pavkax mexyujeti ammecmayuu)

Peznamenmom BPC kaghedpovl «Bvlcwasn u npukiadnas mamemamuxay npedycmompero 10
bannos 3a mekywyro ammecmayuio. Kpumepuu oyenxu paspabomanvl, ucxoos u3 pazoeienus
bannos: 5 6ann06 3a 0c0eHUue MeopemuUdecKux 60NPOCO8 OUCYUNIUNBL, 5 6ANI08 — 34 6bINOJHEHUE
OOMAUHUX 3A0AHULL.

Kpurepun onieHKkH 0TBETOB Ha TEOPETHYECKHE BONPOCHI:

— 5 0aJu10B BBICTaBJIsIETCH CTYAEHTY, €CJIM OH U3JIOKWJI COJEepXKaHUe Bompoca B oOBEME,
MPETYCMOTPEHHOM TIPOTPAMMOM, TIPH ITOM H3JIOXKIJI MaTepuall TPaMOTHBIM SI3BIKOM, TOYHO
WCIIONIB3Ysl MAaTeMAaTHYECKYH) TEPMHUHOJIOTHI0O W CHUMBOJIMKY, B OINPEIACICHHOW JIOTHYECKOU
MOCIIEI0BATEIbHOCTH;

— 4 6aqa BBICTABJAITCH CTYJIEHTY, €CJIM TPU JOCTATOYHO IMMOJTHOM M TPAMOTHOM OCBEIICHUH
BOMPOCA OH JIOMYCTHJI HEOOJNbIINE HETOYHOCTH, HE HCKAXKAIOIINE MAaTEeMaTHYECKOTO COACPKAHUS
OTBETA;

— 3 0aja BBICTABJISAIOTCH CTYAEHTY TIPU HEMOJHOM PACKpPBITUH COACPNKAHHS BOMpoOca
(comeprkaHme BOMPOCca U3NOKEHO (pparMeHTapHO, HE BCeTa MOCIeI0BaTENbHO), HO MTOKa3aHo olIiee
MOHUMaHWE BOTIPOCA; JOMYIIEHBI OIITMOKY MTPH HUCTIOIB30BaHNH MaTEMaTHIECKON TEPMUHOJIOTHH;

— 2 0ajuia moJiy4yaeT CTYAeHT, MPOJEMOHCTPUPOBABIINI OOPHIBOUHBIC 3HAHUS U JIOMYCTHBIIHI
OIIMOKY B ONPEIEICHUH MOHATHI U IPU UCIIOJIb30BAaHUN MaTeMaTUYECKO TEPMUHOJIOTUY;

— 1 6aJy1 momy4aeT CTyAeHT, IPOAEMOHCTpUpoBaBIIni 3HaHue MeHee 10% marepuana, BBIHECEHHOTO
Ha KOJIJIOKBUYM.



KOMILJIEKT 3AJTAHUM J1JISI KOHTPOJIbHOM PABOTHI (PYBEXKHBIN KOHTPOJIb)

INEPBASI ATTECTALUA
BUJIET Ne 1
1. Haiitn npousBenenue Marpuil A*B, eciu: Az( _25 _2\ B :( 56 _72}
\ )\

2. Pemmth cucreMy ITMHEHHBIX ypaBHEeHHI MeTooM Kpamepa i Faycca: &3)(1 +9Xe + X3 =1,
X, —3X, —9X; =8,

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

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

1. Haiitu npowmsBenenue matpuil A*B, ecnu: P |( 2 - 0\| 5 ( :1’) 23|\

\-4 3 5 tZ J

2. PemmTh cucTeMy JTMHEHHBIX YpaBHEHHI MeTo1oM Kpamepa nnm ["aycca:
2%+ 5x2 + 33 =6,
szl 4%, — 3% =9. = ={5;12;- 6}, eciu ero KoHew B TouKe A (
3. Haiitu Hauasno BeKTOpa | 2:17:8)
4. VYmpocTute BEIpaKEHUE: (Sajr 3b)>< (25 - b).
5. Haiitu miomanps Tpeyronsauka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BHAJIET Ne3
1. Haiitu npousBenenue marpuil A*B, ecnu:

3 2 0 -5
A—(l 6 —1),3(3|\

| ]
k2 4 2) k7)

2. Pemmth cucremy nuHeHHbIX ypaBHeHUH MeToioM Kpamepa nnu [Naycca:
X+ X2 +X3=6,
X1+ X, — X3 =10,
3X1 + X2 + 3X3 :12

w

Halitn Havyano BeKTOpa ~b= {5;10;- 2}, €CIIM €0 KOHEI B ToUKe A4 (2;7;8).

4. YTpOCTHUTE BBIPAKCHHE: (§+ 6)2 + (a — 6]2
5. Haittu yron npu Bepiute B tpeyronsuuka ABC, ecnu: A(5; —3; 4), B(7; 0; 7), C(6; —-3; —1)

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

A=l 3505 40
O

2. Pemmth cucremy TuHEHHBIX ypaBHeHUH metooMm Kpamepa i [aycca:

X+ 2%y +3%X3 =5,
2X1_ X2 - X3 =1,
X + 3%, +4X; =6,

3. Haiitu KoHel BeKTOpA ¢ = {1;—1;3}, €ciu ero Ha4ao B Touke M(3:1;2).



&

1.

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

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

15 2 2 1 0
A=(203,B=[3 —1—)
311 T4 5 3l
\ )\ )

Pemmth cucremy nMHENHHBIX ypaBHEeHH MeTogoM Kpamepa unu [Maycca:
2% — Xy + X3 =4,
33Xy + 2%, + 2X3 =1,
X — 2%y + X3 =2.
HaiiTn KOHeI BeKTOpa g = {5;—1;— 2}, €CJIM €ro Ha4aao B Touke M(1:—1.3).
YrpocTute BbIpaxeHHe: (2i7— 3j)- j7+ (3f+ IZ) k
Haiitu miomans Tpeyromsauka ABC, ecnu: A(8; 6; —-3), B(2; 2; -1), C(8; 7; -3).

BUJIET Ne 6
Haiitu npousBenenue matpui; A*B, eciu:

2 1 _
A:(3 —31,3:(1 ' 1\|.

2

> w

5 ) \2 4 3)

. Pemmts cucremy MHENHBIX ypaBHeHUN MeTogoM Kpamepa nnu [Maycca:

3% + 4X, —3X3 =4,

2X; — X9 + X3 =2,

X+ Xo — 2% =0.

Haiiti Hayao BEKTOpa iz {1;2;- 6}, €CJIM €T0 KOHELl B TOUKE A (2;11;6).
YrpocTute BbIpaxeHHe: (a + b);b + (3a: 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 7
Haiitu npousBenenue Matpuny A*B, ecnu:

|( 1 —3\| (-5 1)

i
)

Pemmts cucremy nnHelHbIX ypaBHeHu# MetogoM Kpamepa win ['aycca:
X1+ 2%z + X3 =8,
2%, — Xy + X3 =3,
2% + 3%, — X3 =5.
HaiiTi KOHEI BEKTOpa a = {4;1;— 2}, €ClM €ro Hauano B Touke M(; —1;— 2).
VpocTute BhIpaKeHHE: (Zajr byx (b: Za).
Haiitu miomans tpeyronbauka ABC, eciu: A (6; 9; —13), B(9; 10; -11), C(3; 5;-7)



BUJIET Ne 8
1. Haiitu npousBenenue marpui; A*B, ecnu:
A= fp 3 8 6 3 -1 3\]
-1 0 1 2 -4 5.
\ ) \ Y

2. Pemmth cuctemy TUHEHHBIX ypaBHeHHH MeTogoM Kpamepa nnu ["aycca:
2X1— 4% +3x3 =1,
—2X, +4X;=3,
3% — X, + 5% =2.
3. Haiitn Havano BekTOpa = {5;3;- 6}, €CIU €0 KOHEI B TOUKE A (2;4;8).

4. YmpocTute BIpaKEHHE: (Sa - C); (30 + 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 Matpuny A*B, ecnu:
(2 11 |m 3)
2 0 -

‘ -1 2|| ) '
) 0

2. PeI_HI/ITB cucTeMy JIMHEHHBIX ypaBHeHHI MeTonoM Kpamepa unu I'aycca:
j2x1+x2+3x3—3

X+ Xp + X =4

[le 3y + X3 =

3. Haiitu KoHel| BEKTOpaA 4 = {~5;1;2}, €CJU ero Havano B Touke M(-1;—1:2).
4

5

VYrpocture BeIpakeHHE: 2I(j X ky+ 3 j( [BX k)+ 3k(| D

Haittu mtomazns tpeyromsuuka ABC, ecau: A(3; 3; 3), B(6; 3; -3), C(5; -3; 0).
BUJIET Ne 10
1. Haiitu npousBeeHue ManI/II_I A*B, ecnu:

5 A )

PR '51
\ ) U

2. Pemmth cuctemy TUHEHHBIX ypaBHeHHH MeTo0M Kpamepa nmm ["aycca:
3% —4Xo +3%3 =1,
X, —3X, + 2%, =0,
t2x1 +6X, + 2%, =3.
3. HaiiTu Hauano BEKTOA |, ={2;12;~1}, ECIH €T0 KOHEL B TOUKe A (2;4:8).

4. Yupoctute BbIpaKeHHUE: (Za + b)x (a - Sb).

5. Haiiti 006éM mupamuasl 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:

45 33 2
\ ) \ )

2. Pemuth cucreMy nmuHEHHBIX ypaBHeHUH MeTogoM Kpamepa wim [Maycca:
3 +5%+7x3 =1,
j —3X%, —9%; =8,
| 2% + 2%, — 3% =1.

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



4. YHOpoCTUTb BbIpaKEHHUE: (221 — 3B)>< (é + 45)
5. Haiitu yron npu Bepimnze 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) LZ 1J

2. PemuTh cucTeMy TUHEHHBIX yYpaBHeHHI MeTo10M Kpamepa nnm ["aycca:
2% +5%X2 +3X3 =6,
3. Hal@ﬁ fidfaio Rerropa - {5;12;,- 6}, ecxu ero koHew B To4Ke A (
b 2;17;8)
4. YupocTute BHIpaKeHHE: (5&1:L 3b)>< (25 - b).
5. Haiitu momans tpeyronsuuka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUWIET Ne 13

1. Haiitu npousBenenue matpurn A*B, eciu:
3 -2 0 -5)
A= (1 6 - W ,B ( 3 |

| -
\242)\7)

2. Pemmth cucremy nuHeHHbIX ypaBHeHUH MeToioM Kpamepa nnu [Naycca:
X+ X2 +X3=6,
X1 + X, — X3 =10,
3X1 + X2 + 3X3 :12

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

4. YHpoCTHUTE BBIpAKECHUE: (54- 6)2 + (5 - 6]2 )

5. Haiitu yron npu Bepite 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=l 3505 40
Y R

2. Pemmth cucreMy nuHEHHbIX ypaBHeHU# MeToioM Kpamepa nim [Naycca:

X1+ 2X2 +3X3 = 5,
2X1 — Xy — X3 =1,

Haiiti KOHell BEKTOpa @ = {1;—1;3}, €Clu €ro Hayano B Touke M(3.1:2).

B

YIIPOCTHTE BBIPAKEHHE: (2a7+ Sb)x (5 + Zb).

5. Haiitu 066ém nupamuasl 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:
( 15 2 [ 2 1 0
A=, 2 0 3,B=, 3 -1 -2

| -3 11 | ' 4 5 -3 ‘

\ )\ )

2. Pemuth cucteMy nmuHEHHBIX ypaBHeHUN MeTogoM Kpamepa wnm ["aycca:



w

> w

12x1—x2+x3:4,
Xy + 2%, + 2X3 =1,
[x1—2x2+x3:2.
Haiitu xoHel BeKTOpa g = {5;-1;,— 2}, €CIIU €ro Hayajo B Touke M (L'—l; 3).

VYnpoctute BeIpakeHUE: (2i7—3j)- j7+ (3f+ k)-k
5. Haiitu mmomans Tpeyroisauka 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 —3\|,B=|(1 ' 1\|.

\2 4 3)
> )
Pemnth cucremy nuHeliHbIX ypaBHeHU MeTogoM Kpamepa unu 'aycca:
33X +4X, —3x%3 =4,
2X; — X9 + X3 =2,
X1+X2—2X3:0.
Haiiti Hayano BEKTOpa iz {1;2;- 6}, €CJIM €T0 KOHELl B TOYKE A (2;11;6).

YHpocTuTe BBIpaXKeHHE: (ajr b)xb + (3a7— C)>< 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 matpun A*B, eciu:

(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).

VpocTuTe BhIpaKeHHE: (2a1 byx (b: Za).

Haiitu miomans Tpeyronbuuka ABC, ecmu: A(6; 9; —13), B(9; 10; -11), C(3; 5; —7)
BUJIET Ne18
Haiitu n(pomBe)]eHHe Matpui; A*B, ecnu:

A=| 3 8 6 3 -1 3
-1 OIB=1 2 -4 5.

\ )\ y
Pemmmth cucremy nuHelHHbIX ypaBHEeHH MeTogoM Kpamepa nnu [Maycca:
2% — 4% +3x3 =1,
X, — 2X, +4X; =3,
3% — X, + 5% = 2.
Haiitn Havyano BekTOpa ~i= {5;3;- 6}, €CJIM €r0 KOHELl B TOUKE A (2;4;8).

YrupocTute BhIpaKeHHUE: (Sa - C); (30 + a).

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



B

P
) 0 Y

Pemmth cucremy nMHEHHbIX ypaBHeHUH MeTooM Kpamepa unu [Maycca:
12x1+ Xp + 3% =3,

X1+ Xy + X3 =4,
[2x1 —3X%, + X3 =1.
HaiiTi KOHeI BEKTOpa @ = {-5;1;2}, €CIIM €ro Ha4aio B Touke M(-1:—1:2).
Yrpocture BhIpaxeHue: 2i(] x kﬁ 3j(i x k)+ Bk(i X j).
Haiitu mtomazns tpeyromsuuka ABC, ecau: A(3; 3; 3), B(6; 3; -3), C(5; -3; 0).

BUJIET Ne 20
Haiitu npousBenenue marpui; A*B, ecnu:

5 4 -2 -3)
Azfl ) QIB=(4|

| 3 -5 7 | ' 5 ]
\ NN
Pemnth cucremy nuHelHbIX ypaBHeHU MetogoM Kpamepa unu "aycca:
3 —4X2 +3%3 =1,
j Xy —3X, + 2%, =0,
| 2%, + 6%, +2%,=3. )
Haiitu Hawano BekTopa p, ={2;12;-1}, €CJIM €T0 KOHEL B TOUKE A (2;4;8).

-2 11 2 3
A:( 0 20 ,B:'/4 —1)
Ls 4 ol

VYnpocTture BoIpaKeHUE: (Za:r b)x (a_ - Sb).

. Haiitu 06bém mupamuasr ABCD, ecnu: A(8; 4; -5), B(8; 7; -3), C(8; 6; —3), D(3; 3; 1).

BTOPASA ATTECTALUA

BWJIET 1
Hanbl Touku A, B u C. Haiitu: a) oOuiee ypaBHeHHe npsiMoi AB; 0) ypaBHEHHE NPSMOi,

npoxosiieit yepe3 Touky C napauiesibHo npsimMoit AB; ) ypaBHEHHE MPSIMOM, TPOXOASIICH uepes
Touky C nepneHAuKyIsIpHO IpaMoit 4B

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

IIpuBecTr K KAHOHMYECKOMY BHUly YPABHEHHUE KPUBOU U IIOCTPOUTH €€:

5x% +9y? —30x +18y +9=0.

CocTraBuUTh ypaBHEHHE IIJIOCKOCTH, MPOXOIALIEH Yepe3 TPH 3aJaHHbIE TOUKU

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

Haiitu npenensr:

] X2 +3x+2 .3 +4Ax3 +x tg 5x (x—8)"
a) lim 6) lim_._, " ; 6)lim ) i cy o VX—=1-1
) H_22X2+5x+2 ) xom OX 4+9X =7 x=0  7X ’2) XIL@LX—gj ,e) ’l‘mg X—2 '
BUJIET 2

CocraBuTh ypaBHEHHE MPSAMOM, MPOXOIAIIEH Yepe3 TOUKY ITEPECCUEHUS IPSIMBIX:
x+2y+3=0, 2x + 3y +4=0 ¥ napajuieibHou npsmon 5x + 8y =0.

Haiitn KoOpAMHATEI IEHTPA ¥ PaANyC OKPY>KHOCTH M ITIOCTPOUTH €€:

x% +y? +6y—-7=0

CocTaBuTh ypaBHEHHE IUIOCKOCTH, TPOXOIALICH Yepe3 TPH 3aJaHHBIE TOUKH

M,(4;1;-1), M, (0;-2; 1), M;(=3;1; 0).
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Haiitu npenessr: a) lim x? —4X+3 :6) lim 2¢ +4x+3 ' B) lim i - U-x=2:1) |im sin 4x . n4x . o
X3 2-9 X 3X 4+ 9x =12 x>7 7 —X x=0 tg2X
(x+8Y
lim| |
x>e\ X +7)

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

0) ypaBHEHHE IPSIMOIA, Tpox o istiiei yepe3 Touky C napaiesbHO npsMoii 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 npenenst: a) |im X* —2x -8 ; 6)lim 4x*+5x—3

x—>4 X2 —16( x\»w 3x° +9x —12
sin 6x x—1Y)*
B) lim ;D) lim)| | 1o limyYx+1-2,
x—0 33X XﬁwK X + 3) x—3 X—3
BUJIET 4

CocTaBuTh ypaBHEHHE IPSIMON, IPOXOJAIIECH Yepe3 JaHHYIO TOUKY, IEPIEHIUKYIIIPHO 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/1aHHbIE TOUKH
M, (=2;0; -1), M, (1; -2; 3), M;(4;,-1; 2;)

o . X2—3X+2.6) . 4X5+4X3—x . (X‘l‘l)
Haiiti ipenenst: a) ||m __. 0 lim ™, ., ;e)lim ;
w2 2X —x—6 v X +9X +3 Hw\x—7}

r)“msm4x ; ) lim VX+7-3
x—0 thX 2 e _4
BUJIET 5
Jaubl Touku A, B u C. Haiitu: a) obmiee ypaBHeHHE NpsiMOil AB; 6) ypaBHEHHE MPSIMOIA,

npoxouatieii uepe3 Touky C mapauiesbHO MPSIMOit AB; 6) ypaBHEHHE TPAMOMA, TPOXOISIICH depe3
touky C neprienaukyisipao npsimoit AB. A(5; 10), B(3; 9), C(-11; 4).
[IpuBecT K KAHOHUYECKOMY BU1Y YpaBHEHHE KPUBOM U MOCTPOUTH €€:
-4y -6x+29=0
CocTaBuTh ypaBHEHHE IUIOCKOCTH, IPOXOISALIEH Yepe3 TPH 3a/JlaHHbIE TOUKH
M;(-4;2;1), M, (-1; 0; —3), M5(2;1; - 2).

Haiitn npesensr: a ) . 2X2+X—1O.6) ] 8X4—9x2+1’B)|im(2X_1\2x;
|Im_X2_—x;2_' |Im—3x3—+—9x— X_)OOLE-X__'%_J

X—2 X—>0

x>0 sin 5x x>6 X2 —36

11



BUJIET 6
Hansl Touku 4, B u C. Haiitu: a) obmiee ypaBHeHHe mHpsiMoil AB; 6) ypaBHEHHE MPSAMOM,

npoxozsiied yepes Touky C napajuieibHO psSMoil AB; 6) ypaBHEHHE MTPSIMOA, TPOXOIAILEH Yepes3
TouKy C NepHneHAUKYISPHO NpAMoii 45.
A(=2;-7),B(3; 0), C(2; 2).
IIpuBecTH K KAHOHUYECKOMY BUlY YPABHEHHE KPUBOHU U IIOCTPOUTH €€:
16x* —9y? —64x — 54y —161=0_
CocTaBUTh YpaBHEHHE IIOCKOCTH, IPOXOJIALIEH Yepe3 TPU 3a/1aHHbIE TOUKU
M, (5;1; 0), M, (0; 4; —3), M5(1; 4; -1).

X
X2 —3x+2 I A5 +4x3 —x [ x+1)
w567 M. sprore 730 =T

olimSM . lim VX F T -3

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

Haiitu npenensl: a) |II’XYJ22

yrioBbM koo uumentom: A(—2;—3) u B(-5;4)
[IpuBecTH K KAHOHUYECKOMY BUY YPaBHEHHUE HJUIUIICA U IOCTPOUTH €T0:
4x* +9y? +32x —54y +109=0.
CocraBuTh ypaBHEHHE IUIOCKOCTH, IPOXOAAIICH Yepe3 TPH 3aaHHBIC TOUKH
M,(=3;0;1), M, (0; 2; 3), M;(3;1; -15).

2x
B)“m|(3x + 2\| ;

Haiiti mpenensr: a) X2 +7x -8 5) 5x4 +4x3 +3
) I![p X2 —2x+1" IXIID 3x4 +8x2 —12x X—mk 3x -1 )
. SIn 6x
r)lim re) limvJo—x—2.

x—0 tg 2X x5 X2 —25
BUJIET 8
COCTaBI/ITB YpaBHCHHC HpHMOﬁ, HpOXOl[SH_ueﬁ 4epe3 TOUKY NEPECCUCHUA ITPAMbBIX:

x+2y+3=0, 2x+3y +4=0 n napauiensHoi npssmMon 3x -5y =0.
[IpuBeCcTH K KAHOHMYECKOMY BHy YPaBHEHHUE TUNEPOOIIBI M MOCTPOUTH €&: x> — y2 —4y =0.

CocTaBUTH YpaBHCHHE IINIOCKOCTH, HpOXO[[HI_L[eI‘/’I 4cpe3 TpU 3aJlaHHBIC TOUKU
M, (=2;0; -1), M, (1; - 2; 3), M;(4;-1; 2;).

X2 +2x — 3 5x* +7x% +5 lim /3x+1-4
Haiitu npenenst: a)lim . .9lim . . . B) x5 X2 =16 '
P ( )I‘lmx22+5x+6 )Ilmx3+8x4—2x )
)Iim|1+i\1 :m lim 10x
r -

o x=2) x-0 sin 5x
BUJIET 9
Hanbl Touku A, B u C. Haiitu: a) ob1iee ypaBHeHHE NPIMOil AB; 6) ypaBHEHHE MIPSIMOii,

npoxozsuied yepes Touky C napaieabHO NpsMoii 4 B; ¢) ypaBHEHHE IPSMOIL, TPOXOIAIICH Yyepes
TouKy C NepHeHANKYISPHO NpAMoii 45.

A(1;-1), B(3; -2), C(9; 7).
IIpuBecTr K KAHOHMYECKOMY BUJly YPAaBHEHHUE KPUBOU U IIOCTPOUTH €€:

12



4x° +36y2 + 72y —16x—92=0
CoctaBuTh ypaBHEHHE IUIOCKOCTH, MPOXOSIICH Yepe3 TP 33JaHHBIC TOUKH
2% —9x +10 8" —9x® +x?
Haiitu npenensr: a) | Lry T; 0) Um T rox

X
x3 -1 Iim(X+7\|7‘ sin 7x
lim—— — i
B) x—1 \/m— 2" ) xaook X , e) :E:) 5x
BUJIET 10

CocrtaBuTh 00111€€e YpaBHEHHE MPSIMOIL, TPOXOIAIIEH Yepe3 IBE TOUKH, IPUBECTH €ro K BHILY
ypasuenns B otpeskax: 4(3;-3) n B(-2;4).
[IpuBeCTH K KAHOHUYECKOMY BHly YPABHEHUE KPHBOM U TIOCTPOUTH €&:
5x% +9y? —30x +18y +9=0.
CoCTaBUTh ypaBHEHHE IIOCKOCTH, MPOXOALIEH YEPE3 TPH 3a1aHHBIE TOUKH
M, (3;-1;2), M, (4;-1;-1), M;5(2;0;2).
X2 —x—-130. 8x° +4x% -3

) im—2 Y- 6) hi ;
Beraucnuth npenensl: a) |XL[I]) 2 + 125 ) I!LD 5x? +8x8 —12x

R _—
x=0 gin 6X X300

16

X—4

lim 11X if)"m\(l—ﬂgx;e) lim v3X+4 -4,
X) X —

BUJIET 11
Hanbl Touku A, B u C. Haiitu: a) oOuiee ypaBHeHue npsiMoil AB; 6) ypaBHEHUE TPSMOH,

npoxojsiieit yepe3 Touky C napaiesibHo npsimMoil AB; ) ypaBHEHHE IPSIMOM, TPOXOAAIICH yepes
TouKy C nepneHauKyIsspHO npaMoi 45
A(-1; 3), B(2; 5), C(5; 1).
[IpuBecTr K KAHOHMYECKOMY BHJly YPAaBHEHHE KPUBOU U ITOCTPOUTH €€:
5x2 +9y? —30x +18y +9=0.
CocTaBuTh ypaBHEHHE IUIOCKOCTH, IPOXOIALIEH Yepe3 TPH 3aJlaHHbIE TOUKH
M, (=2;0; =1), M, (1; - 2; 3), M;(4;-1; 2;).
lim x® +3x+2 3 + 43 + x

Haiitn npeniensr: a) x—»-22X° +5x+2;6) lim

lim 9% x- 8\ - -1
x50 ;2) lim o) lim/y 1 .
6) X—>0 X—9) X—2 X—2
BUJIET 12
CocraBUTh ypaBHEHHE MPSAMOM, MPOXOIAIIEH Yepe3 TOUKY ITEPECECUEHUS PSIMBIX:

x+2y+3=0, 2x + 3y + 4 =0 ¥ napawienbHoi npsmMon 5x +8y =0.

5x* +9x° — 7

Haiitn koOpAMHATHI HEHTPa U paauyC OKPYKHOCTH U IIOCTPOUTH €€:
x2+y2+6y-7=0
CocTaBuTh YpaBHEHHE IIOCKOCTH, TPOXOIALIEH Yepe3 TPU 3a/JlaHHbIE TOUKH

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

13



2 . 2 ) —X—2
Haiitu npenensl: a) X 4X+3;6)|lm 2" +4x+3 ,8) lim

leg] X2 -9 oo C+IX-12 o7 T —X
- X
_sindx . [ x+ 8\
r) lim :m lim| .
x—0 tg2x X*’OKX n 7)
BUJIET 13
Janbl Touku A, B u C. Haiitu: a) ob1iee ypaBHeHHE IPSIMOii AB;

6) ypaBHEHHE IPSIMOIA, Tpoxoslieii yepe3 Touky C napaieabHo IpsMoii AB
A(8; -10), B(4; —4), C(0; -7).
IIpuBecTr K KAHOHMYECKOMY BHJly YPABHEHHE KPUBOU U IIOCTPOUTH €€:
16x% —9y? —64x —18y +199 = 0.
3. CocTaBUTh ypaBHEHHE IUIOCKOCTH, IPOXOIAIICH Yepe3 TPH 3aJaHHbIE 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%2 +5x -3

x4 X2 -16 x>0 3x° + 9x —12

i ~1Y) ~2
B)nms'”GX-r)nmfx \\;e)lim\/XJfl |

x—>0  3x X”*’DKX n 3) x—3 X —23

BUWJIET 14
CocTaBUTh ypaBHEHHE MPSMON, IPOXOAIIEH Yepe3 JaHHYIO TOUKY, IEPIEHIUKYISIPHO JaHHOU

npsivoii: N(-2;—3), 2x— y+3=0.
Haiitn koopaMHATHI HEHTPA U paAyC OKPYKHOCTH U IOCTPOUTH €€:
x*>+y?-8x+6y=0.
CocTaBUTh YpaBHEHHE IIJIOCKOCTH, MPOXOAAIIEH yepe3 TpH 3aaHHbIE TOUKU
M, (=2;0; -1), M, (1; - 2; 3), M;(4;-1; 2;)
Haiitu npenenst:
lim X°-3x+2  |im4x +4X —x

Xx+1 sin 4x

a) x-2 ; 0) x> ,B)Ilm(—) ;F)Iim

o X =7 ) o0 tg2x
. AX+T7-3
lim>Y~=—_~ ~
21) X—2 X2 _4

BUJIET 15
Jauwl Touku A, B u C. Haiitu: a) obmiee ypaBHeHHE NpsiMOil AB; 6) ypaBHEHHE MPSIMOIA,

npoxo uatieii uepe3 Touky C mapauiesbHO MPSIMOit AB; 6) ypaBHEHHE TPAMOMA, TPOXOISIIECH depe3
To4Ky C NEepHeHIUKYIAPHO NPAMON AB.
A(5; 10), B(3; 9), C(-11; 4).
IIpuBecTH K KAHOHUYECKOMY BU1Y YpPaBHEHUE KPUBOU U IIOCTPOUTH €€:
x> —4y —6Xx+29=0
CocTaBuTh YpaBHEHHE IIIOCKOCTH, IPOXOISALIEH Yepe3 TPH 3a/JlaHHbIE TOUKH
M. (=4;2; 1), M,(-1; 0; -3), M;(2; 1; - 2).
Haiiru npegensi:a) . 2 +x—10. 6) 1: 8x* —x® +1 B)lim( -1z ;
limod—x-2 "7 lim—32+9x— X%LHJ

X—2 X—>00
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x>0 sin 5x -6 x2_-36

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

npoxosiieii uepe3 Touky C mapauuienabHoO MPIMOil AB; 6) ypaBHEHHE IPAMOM, TPOXOISIICH depe3
TouKy C NepneHANKYISIpHO IpsiMoi AB.
A(=2;-7),B(3;0), C(2; 2).

[IpuBecT kK KAHOHUYECKOMY BHU1Y YpaBHEHHE KPUBOM U ITOCTPOUTH €€:

16x%> —9y? — 64x —54y —161=0
CocraBuUTh ypaBHEHHUE IIIOCKOCTH, MIPOXOISAIICH Yepe3 TpU 3aJaHHbBIC TOUKH
M, (5;1; 0), M, (0; 4; —3), M,(1; 4; -1).

-3x+2 4x5 + 4x3 | ( \

Haiitn nipenesr: a)“m Zf ||ITL3X o +a B)IHOOQ(

r)|lmsm4x;)1) limvX+7-3

x—0 tg2x xX—2 XZ -4
BWJIET 17
CocraBuTh 00111€€ ypaBHEHUE NPSAMOIL, TPOXO0A-1IeH yepe3 1Be TOUKU U IPUBECTHU €r0 K BUIY C

yrioBbM koo uumentom: A(—2;—3) u B(-5;4)
[TpuBecTu K KAHOHUYECKOMY BHJly YPABHEHHE DJUTUIICA U TIOCTPOUTD €r0:
4x* +9y? +32x —54y +109=0.
CocraBuTh ypaBHEHHE INIOCKOCTH, IIPOXOAAIICH Yepe3 TpH 3aaHHBIC TOUKH
M, (=3;0;1), M, (0; 2; 3), M;(3;1; -1,).
2

, . (3x+2)"
Haiiti mpenensr: a) ~ X°+7x-8 ) 5x* +4x*+3 ) I|m| |
lim—— 7 "lim

_ "t ooV axiexz —12c. x| 3y -1 )
sin 6x

r)lim re) limv9—x—-2.
x>0 1g 2X 5 x* —25
BUJIET 18
CocraBuTh ypaBHEHHE MPSAMOM, MIPOXOIAIIEH Yepe3 TOUKY ITEPECECUEHUS PSIMBIX:

x+2y+3=0, 2x+ 3y +4=0 u napauiensHol npssmMon 3x -5y =0.
[IpuBECTH K KAHOHMYECKOMY By YPaBHEHHUE TUNEPOOIIBI M MOCTPOUTH €&: x° — y2 —4y =0.

CoCTaBUTh ypaBHEHHE MIOCKOCTH, TIPOXO/IALIEH YEPE3 TPH 3aaHHBIE TOUKH
M,(-2;0; -1), M, (1; - 2; 3), M, (4;,-1; 2;).

X2 +2x -3 5x* +7x2 +5 lim +/3x+1 -4
Haiitu npenensl: a - B) xo5 X2 —16
P ( i X2+5x+6 I’lm 8x* )
I|m| 1+ 3 \1 - lim 10x
Hook x-2) x50 sin 5X
BUJIET 19

Jansi Touku A, B u C. Haiitu: a) o01iee ypaBHeHHE IPIMOit AB; 6) ypaBHEHHUE PSIMOI,
npoxosiiei uepes Touky C mapasmienbro npsmoit AB. .A(1; 1), B(3; -2), C(9; 7).
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2. IlpuBecTu K KAHOHMYECKOMY BUY YpaBHEHUE KPUBOIl U TIOCTPOUTH €€:

4x" +36y2 + 72y —16x—92=0
3. CocraBuTh ypaBHEHHE IJIOCKOCTH, TIPOXOISIICH yepe3 TPH 3aaHHbIC TOYKH
2% —9x +10 8" —9x® +x?
4. Haiiti ipenenst: a) | Lrp T e_g 0) Um T oy

X
im-——- — 1 o lim—
B) x—>1 \/m— 2' 2 xaook X ) ) I:LT:) 5x
BUJIET 20

1. CocraButh 001Iee ypaBHEHHE MIPSIMO, TPOXOASAIICH Yepe3 JIBE TOUKH, IPUBECTH €ro K BHILY
YPaBHEHUS B OTPE3KaX: A(3; - 3) u B (— 2, 4).
2. llpuBecTu K KAHOHHYECKOMY BUJy YpPaBHEHUE KPUBOW U MIOCTPOUTH €€:
5x% +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.  Boraucanuts npezensl:a) - X' -x-30; 0) lim B8x° +4x° -3 .
lim 125 e 5X* +8X8 —12x

x—-5

. 3x
B)Iimﬁ;r)llm‘(l— Z\] ce) lim V3x+4 -4,
x—0 Sin 6X X—>00 Xj x—4 X —
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Kpurtepuu oneHKH NUCbMEHHOMH KOHTPOJILHOM padoThl (6 pamkax pybexchol ammecmayui)

Peznamenmom BPC kaghedpuvl «Bvlcuias u npukiaonas mamemamuxay npeodycmompeno 25
bannoe 3a @vinoaHeHue pybedcHol KOHmMpoabHOU pabomvl. Kaogicooe 3adanue, 6xooauee 6
KOHMPOJbHYI0, OYEHUBAEMCs Npenooasamenem OnpeoeieHHbiM Koauuyecmeom 6annos. Mmozoswiil
Oa 3a KOHMPOALHYIO PAOOMY NOLYUAEMC CYMMUPOBAHUEM DAILI08 3A 8Ce 3A0AHUS.

Kpurepuii oieHKH 0THOTO 3aJaHUS:

— oOydarommiicss TIPaBWIBHO pENIMJ 3aJady; IPH OTOM JIOTHYHO, TIOCIEIOBATEIBHO U
apryMEHTHPOBAHHO M3JIOKHII PEHICHUE 3a/1a9H — MAaKCUMAIIbHOE KOJIMYECTBO OAIlIOB;

— oOyuarommiicsi B OCHOBHOM IPAaBHJIBHO PENIWI 3aJady, IOIYCTUB MPH 3TOM HE3HAYUTEIHHBIC
HETOYHOCTHU U norpemrHoctd — 80% oT MakcUMaJIbHOTO KOJIMYeCcTBa OalioB;

— 0o0ydYaronuiicsi He TOJHOCTRIO Pl 3a1ady, Ho He MeHee 50%, TomycTuB ipu 3TOM He Ooliee
OJIHOM rpy06oii ommoku — 60% oT MakCUMaTbHOTO KOJIMYeCTBa OaIoB;

— oOyyaroIuics MpUBEI HETOJIHOE PellieHHe 3a7auu (cTeneHb noaHoThl — 0T 30% 10 50%),
JIOITYCTUB TIPU 3TOM 3HAaYHUTENbHBIE HeoueThl — 40% OT MaKCHMaIbHOTO KOJIHUYECTBA OAJLIOB;

— oOyyaromuiicst npusen He Oonee 30% pemieHus 3agauu, TOMYCTUB IPH 3TOM IpyOble OMIMOKH U
HenoueThl — 20% 0T MaKCHMAJIBHOTO KOJIMYECTBA 0aJlJIOB;

— oOyyJaronuics He MPUCTYIWI K perIeHnto 3aaa4du — 0 6aios.
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9K3AMEHAIIMOHHBIE BUJIETHI
5 MuHHCTEPCTBO HAYKH H BBICHIEro odpasoBanusi PO
I'POSHEHCKUU I'OCYAAPCTBEHHbIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.J1. MuumnoHIKoBa

JlucumIraa MaTtemaTHuKa

HIOTII I'pynia BYMbB
1. BekTops!. JIuHelinbie onepaiyu Hajx BekTopamu. CKausipHOE POU3BEICHIE BEKTOPOB.
2. lansl Touku A(2,-7,-1),B(-1,1,3),C(-2,3,1). [Ipumensis BekTOpHYyIO anreopy Haiitu yroa ABC.
3. Jlano ypaBHenue npsimori 2X + 3y +4 =0. CocTaBUTh ypaBHEHHE MPSIMOMU, TPOXOAAIICH uepes3

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

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

MuUHHCTEPCTBO HAYKH U BbIcIIero odopa3opanus PO
I'POSHEHCKUU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKUU YHUBEPCUTET

uMmeHu akan. M./I. MumoHmmkoBa
Jlvcuuruiiaa MaTteMmaTuka
NIDTII I'pymma BYMb

1.BekTopHOE MPOHU3BEICHHE BEKTOPOB.

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

3. Janbi Touku Ha ockoctu: A(-3; 2), B(—1;5). CocraButh 001iee ypaBHEHUE MPSIMOIA,
HPOXOJIAILEH Yepe3 ITH TOUYKH, TIPUBECTH €ro K BHIY C YIIIOBBIM KO3 dHUIIEHTOM.

[7=X - [X¥6 8x° +4x3 —3
lim lim

X—>—2 ; X —>00

X% —x—6
5x* +8x8 12y
MuHuCTEepCTBO HAYKH U BhICIIETr0 o0pa3oBanusi PO

'POBHEHCKUI I'oCYAAPCTBEHHBIN HE®TIHOU TEXHUUYECKU YHUBEPCUTET
nMeHu akaa. M.J1. MuImHoHIIMKOBa
JlucumIiaraa MaTtemaTuka
NILDTII I'pynma BYMb

4.Haiit ipesiensl

1. CmenranHOE MPOM3BECHHE BEKTOPOB. KOMIIaHAPHOCTE TPEX BEKTOPOB.
2. Haiitu momians TpeyroyibHuka ¢ Bepmuaamu B(-2;3;5), K(4,-1;2), D(3;-4;1) .
3. Haiitu paccrostaue ot Toukn Mo (5;4;—1) 10 MII0CKOCTH, MPOXOASIICH Yepe3 TOUKU
M, (0;4;0), M,(0;4,-3), M,(3,0;3).
x> —64 sin10x—sin 2x

4.Haiitu peaenst: lim Jlim -
x>4 3x2 _11x —4 x>0 arcsin 3x

MuUHHCTEPCTBO HAYKH U BbIcIIEro oopa3opanus PO
I'PO3HEHCKHWU I'OCYIAPCTBEHHBIM HEOTAHOM TEXHUYECKWHN YHUBEPCUTET

nMmenu akaa. M.J1. MuwumnoHIyKoBa
JIMcuuIuIiHa MaTtemMaTHka
NILDTII I'pynma BYMb

1.TIpsimas Ha MIIOCKOCTH. PaznuyHbie BUABI YPaBHEHUN TPSIMOM.
- -

2.Jlanbl Touku B mpoctpanctee A(-3;4;5), B(0;4;-2), C(2;—1;7) . Haiitu AAAN, ABx AC.
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3. Maubl Touku Ha mmockoct: A(=3; 2), B(-1;5). CocraButh ypaBHEHHE MPSMOM, IPOXOSIICH
4yepes OTH TOYKH, IPUBECTH €0 K BUIY C YIIIOBBIM KO3()(OUIIMEHTOM.

. ( 2 )2 ] 2 .
4. Haiitu npenensr: lim \X~ + 2X+1) | |im 2xsin x
x->-1 x5 4 x2 x-0 1— C0S X

5 MuHuCTEpCTBO HAYKH U BbICIIEr0 00pa3oBanusi PO
I'POSHEHCKHWU I'OCYAJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIMKoOBa
JlucumnianHa MaremaTuka
HNIOTII I'pynma BYMb

1. Yron Mexay npsMbIMHU. PaccTosiHUE OT TOUKH 70 MPSIMOH.
2. Haiitu miomiaas Tpeyroiasuuka ¢ Bepimnamu A(—3;2;5), B(5;-1;2), C(0;2;-4).

3. CocTaBuUTh ypaBHEHHUE IUIOCKOCTH, KOTOPask MPOXOAUT Yepe3 Touky Mo(—2;1;—1) u umeer

HOpPMAaJIbHBINA BEKTOP n= { 1;—2;3}.
4% —7x =2 s
4. Haiitu ipegensr: lim © lim 1+2x -3 )
o2 5x2 _11x+2 4 [x -2
MuHHCTEPCTBO HAYKH M BbicLIero odopasosanus P®
'PO3HEHCKHI I'OCYIAPCTBEHHbBIN HE®TIHOU TEXHUUYECKUI YHUBEPCUTET
nMmend akaa. M.Jl. MWummoHIyKoBa
JIMcuuIuIiHa MaTtemaTuka
NILDTII I'pynma BYMb

1. Touka MEPECCUCHUA NBYX MNPAMBIX. Ycenosus mapalyICJIbHOCTH U NCPIICHAUKYIAPHOCTU ITPAMBIX.

2. JlaHbI BEKTOpHI a= <{3;—1;2}, b = {1;2;—1}. Berumcuts (2a—b) x (2a+b) .
3. CocTaBuTh 00IIICE YpaBHEHHUE MPSIMOI, Tpoxosinei yepes ase Touku A(4;-5), B(3;-2).
4 Haditn mpenens:  lim tgx—=sinx . |im v4x+1-3,

o0 x(1-c0s2X)  x—2 x> -8

MuUHHCTEPCTBO HAYKH U BbIcIIero odopa3opanus P®
I'POSHEHCKUU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKUU YHUBEPCUTET

nmenu akaa. M.J1. MiuummoHImuKoBa
JlMcuuIuinHa MaTteMmaTuka
NIDTII I'pymma BYMb

1.KpuBble BTOPOTO MOPS/IKA U X KAHOHMUYECKUE YPABHCHHUS: OKPY>KHOCTb, JUTHUIIC.
2. B tpeyronbhuke ¢ Bepumnamu A1(1;3;6), A2(2;2;1), Asz(-1,0;1), waiitu yron A A, A, .

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

TOYKY M: IEPIEHANKYIAPHO BEKTOPY M;M, M IOCTPOUTH 3Ty INIOCKOCTb.
o . 4 Y .
4 Haiitu npenenst: lim - X" =X 7 lim tgX—sin X
1x2 4 x—2 =0 x(1-cos 2x)

MuHHCTEPCTBO HAYKH M BbICIIEro oopasoBanust PO
I'PO3HEHCKHWI I'OCYJJAPCTBEHHBII HE®@TIHON TEXHUUYECKNIH YHUBEPCUTET

nMeHM akag. M.J[. MUIIMOHIIIMKOBA
Jlcuuruimaa MarteMaTuka
NIOTII I'pynna BYMDb
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1. KpuBble BTOpOro HOpsi/iKa ¥ UX KAHOHUYECKHE YpaBHEHUs: Tuepoosa, napadoia
2. Haiitn 00bEéM nupamunl ¢ Bepimmmaamu A1(1;3;6), A2(2;2;1), As(-1,0;1), As(-4;6;-3).
3. Hanucatp ypaBHEHHE IUTOCKOCTH, TPOXosiieit gyepe3 Touku M, (1,-1;2), M, (2;1;2) u M,(1;1;4).

2
4 Haiitu npesenbl: Iim&; lim 4x" +5x -3 .

2 X2 3X+2  x—® 35 4+ 0x —12
5 MuHHCTEPCTBO HAYKH H BBICHIEro odpasoBanusi PO
I'POBHEHCKUU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akaa. M. /1. MuumnoHIKoBa
JlucumIraa MaTtemaTHuKa
NIDTII I'pynma BYMb

1. Ilnockocts. Pa3nuunble BUABI ypaBHEHUS IJIOCKOCTH.
2. laubl koopaunarel Touek K (5;6;-2), B(2;—4;5), D(-5;3;—1). Haiitu yron BKD.
3. Mano obmiee ypaBHenue mnpsimoit 4X —3y —10 =0. 3anucaTh ero B BUe ypaBHEHUS MPSIMON B

«OTpe3Kax» v MOCTPOUTH ITY MPAMYIO.

RN s

4 Haiitn mpepensr: M ———; lim —/———— .
=3 3x2 —10x+3  x59 3-+/X

5 MuHucTepCTBO HAYKH U BbICIIEr0 00pa3oBanus PO
'PO3HEHCKUU I'OCYAAPCTBEHHbIM HE®TAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHH akaa. M.JI. MUIIHOHIITMKOBA
JlucumIiaraa MaTtemaTruka
HNIOTII I'pynma BYMb
1. Yron mexny miockocTsiMu. PaccTosiHue OT TOYKU A0 IJIOCKOCTH.
2. JTannt koopaunatel Touek K(5;6;—2), B(2;—4;5), D(-5;3;—1). Haiitu miomans AKBD .
3. CocTaBUTh ypaBHEHHE MPSIMOH, Tpoxo et yepes Touky A(4;—7) u mapaienbHOM MpsMoii
PQ, rze P(-4;3), Q(2;-5).
Xt _ x +2x°
4.Haiitu npepens:  lim , . lim .
x—>1 2X4 —x -1 x50 V14 x—V1-x
5 MuHuCTEpCTBO HAYKH U BbICIIEr0 00pa3oBanus PO
'PO3HEHCKUU I'OCYAAPCTBEHHbIM HEOTAHOU TEXHUYECKNUM YHUBEPCUTET
nMmend akaa. M.J1. MuwumnoHIKoBa
JIMcuuIuIHa MaTtemaTuka
NILDTII I'pynma BYMb

1. @yukmus. O6mnacts e€ onpenenenus. CrnocooOsl 3aaanus. ['paduk GyHKITHN.

2. JlaHBI BEKTOPHI & = {3;—1: 2} ub= {1;2;—1}. Bbrauciurh (2?1 +_b) xD.
3. CocraBuTh ypaBHEHHE IUIOCKOCTH, IPOXOAAIIEH yepe3 Touku M1(1;-1;2), M,(2;1;2), M,(1;1;4).
x4 —-81 .
4. Haiitu ipenensl © lim ; lim M
o3 x4 4 2x3 —15x2 x50+ x -2

MuHHCTEPCTBO HAYKH M BbICIIEro oopasoBanust PO
I'PO3HEHCKHWI I'OCYJJAPCTBEHHBII HE®@TIHON TEXHUUYECKNIH YHUBEPCUTET

nMeHM akag. M.J[. MUIIMOHIIIMKOBA
Jlcuuruimaa MarteMaTuka
NIOTII I'pynna BYMDb
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1. IIpsimast B mpocTpaHcTBe. Pa3nnvHbie BUABI YpaBHEHUS MPSMOH.

2. Jlans! koopaunatsl Touek A(5;—2;—3), B(—3;-2;6), D(4;-1;5). Haiitu mnomans AABD.

3. Hanucats ypaBHEHHE IIOCKOCTH, MPOXOsiieit yepe3 Touky M (—4;3;-7) mapaiensHo

TUIOCKOCTH 6X—5Y+47-15=0.

4 Haiitu npenenst ©  |lim x* -3¢ _4; lim Sin 2X :
2 x*-16 x—0 X/5

5 MuHunCTEpCTBO HAYKH U BbICIIEro 00pa3oBanusi PO
I'POSHEHCKUU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akaa. M.J1. MuumnoHIKoBa
JIMCLUILTHA MareMaTHKa
NILDTII I'pynna BYMb

1. Vron mexny npsmeiMu. B3anmHoe pacnionioxeHre npsiMoi U IIIOCKOCTH.
> > - -

2. Jlansl koopauHatel Touek A(2;-1;3), B(3;0;-5), C(-1;-4;6). Haiitu AB- BC, ABx AC.
3. CocTaBuTh ypaBHEHHME MIOCKOCTH, poxoasmeii uepes Touky A(2;1;—1) u umeer nHopmabHbIii
BEKTOD n= {1;—2;3}.

4 Haiiru npenens:: lim ¥X—1-2 - lim 31 5
x5 x-=5 x—0 sin 2x

5 MuHHCTEPCTBO HAYKH U BhICIIEro o0pazoBanust PO
I'PO3HEHCKUU I'OCYIAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMmend akaa. M.Jl. MWummoHIKoBa
JlMcruIuiHa MaTtemaTuka
NILDTII I'pynma BYMb

1.Ilpenen ¢pyHKIMM B TOUKe, HA OECKOHEUHOCTH. beckoHeuHO Masble 1 OECKOHEYHO OoJbIlne

BEJINYNHEL.
- - - -

2. Jlansl Touku B npoctpanctBe A(—3;4;5), B(-4:;5;2), C(-3;2;-1). Haitru AB- BC, ABx AC.
3. Haittu paccrostame ot Toukn M (4;3;0) 10 TUIOCKOCTH, IPOXOIAIIEH Yepe3 TOUKH

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

4 Haiitn npegtenst © lim3—+/6+x ;  .lim tgx—sin x

x>41_ J5_x 0 x(1-cos 2x) .

5 MuHuCTEpCTBO HAYKH U BbICIEro odpazoBanus PO
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TSHOU TEXHUYECKWY YHUBEPCUTET
nmenu akaa. M.J[. MummoHIuKoBa
Jlucumniaraa MaremaTuka
HNIOTII I'pymna BYMDb

1. Teopema o npenenax. OMHOCTOPOHHUE NIPEIENBI. 3aMeUaTENbHbIE IPEAEIIBI
2. Jlausl Touku B mpoctpanctBe A(—3;4;5), B(-4;5;2), C(-3;2;-1). Haiitu yron ABC.
3. CoctaBuTh ypaBHEHHE IIIOCKOCTH, MPOXOAIIEH Yepe3 Touky Mip MepHeHAUKYIIPHO K BEKTOPY

MiM2 , ecnu ganst Touku: M, (0;-1;3) u M,(1;3;5).
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4.Haiitn ipenenst : lim Jx -2 - lim sin x .
x4 [2x+1—-3  x—0S8in 7X

Kputepuu ouenkn (6 pamkax npomesicymounol ammecmayuiL)

Peznamenmom BPC xagedpwr «Bvicwias u npuxiaouas mamemamuray omeem cmyoeHma Ha
9K3aMeHe OYeHUBaemcs no 5-6aiibHou wKae.
Kpurepuii oneHkH oTBeTa Ha IK3aMeHe:
— 5 0annoB TMOJy4yaeT CTYAEHT, NPOJAEMOHCTPUPOBABIIMN IOJIHOE BIIAJICHHE 3HAHUSIMH B
COOTBETCTBUU C TPeOOBaHUAMHU Y4eOHOI MPOrpaMMbl, T.e. PEIIMBIIUN Bce 3aqaHus 0e3 omubOoK B
JIOTUYECKHUX PacCyXJIEHUAX U B 000CHOBAaHUH PEIICHNUS;
— 4 6anja mosiydyaeT CTYJIEHT, KOTOpPBI IpU IOJHOM BIJIAJICHUM 3HAHUSIMU B COOTBETCTBUU C
TpeOOBaHUSAMHU YUEOHOH MpOrpaMMbl JONMYCTHUJI OTJENbHBIE HECYIIECTBEHHbIE OIIMOKH JHOO
NPUBEJICHHBIE UM PEIICHUS HEJOCTATOYHO 0OOCHOBAHBI;
— 3 6aju1a NoJy4yaeT CTYJEHT IPU HENOJHOM M3JI0KEHUH IMOJIyYE€HHBIX 3HAHUH, JONMYCTUBIIUHN MPU
STOM OT/I€IbHBIE CYIIIECTBEHHbBIE OLTHNOKHY;
— 2 0anja moNy4yaeT CTYIEHT NpuU OECCHCTEMHOM U3JI0KECHUU MaTepuala, JOIMYCKAIOIIHi
CYIIECTBEHHBIE OIMIMOKH, KOTOpPBIE MOTYT IMPEMATCTBOBATH YCBOCHUIO JalibHEWIIEeH ydeOHOi
uH(pOpMaLIUH.

BTOPOl  CEMECTP
BOIPOCHI J1JIs1 COBECEJIOBAHUSA (TEKYIIUA KOHTPOJIb)

Paszpen: «/lupepenunanbHoe HCHUCTAeHHE (PYHKIUHI OHOM NepeMEeHHO0»

1. TIpousBoaHas QyHKIMH OJHOM MepeMeHHOU; €€ reOMEeTPUYECKH U MEXaHUYEeCKUH CMBICII.
JuddepeHunpyeMocTb QyHKIIMH.

2. OcHoBHble npaBwia auddepenunpoBanus. [IpousBonnas crnoxxHoi ¢pyHkuuu. IIpousBogHbIe
OCHOBHBIX 3JIEMEHTapHbIX QyHKUUH. Jlorapupmuueckoe 1udpepeHunpoBatHume.

3. Ob6parHas ¢yHkuua. HenpepbiBHOCTE U nuddepeHuupyeMocTb  0OpaTHON — (QYHKIUH.
[Ipon3BoiHbIE 0OpaTHBIX TPUTOHOMETPHUECKUX QYHKIMM. Tabauia nporu3BOAHbIX.

4. TuddepeHurpoBaHre HEIBHBIX U TapaMETPUUECKH 3a/ITaHHBIX (QYHKIIUH.

Huddepenunan GyHKIIMU U €ro reoMeTpudeckuii cmbici. CBs3b ¢ mpon3BoaHOM. Juddepennuan

ciokHoM (yHkuMu. MiHBapuanTHOCTh popmbanddepennnana 1-ro nopska.

6. IlpomsBoaubie n nuddepenmansl Beicmux nopsiakoB. @opmya Jleitoanna. HemaBapuanTHOCTH

dopmbl tuddepennnana nopsiika BhIiIe MEpBOro.

Teopembr ®epma, Poms, Jlarpanxa u Komm o nuddepermupyemMbix GyHKITUsIX.

[IpaBuio Jlonurans packpbITHS HEOTIPEIEIEHHOCTEH.

9. UccnenmoBanne (QyHKIUH C TOMOMIIBIO TMEPBON MPOW3BOJHOW: HEOOXOIUMBIE M JIOCTaTOYHBIE
yCIOBHUSA BO3pacTaHuss M YyObIBaHMA (DYHKIMHM; 53KCTpeMyMbl (QYHKIMM; HauOouspliee W
HauMeHbIlIee 3HaYeHUsS] PYHKIIMU Ha OTPE3KE.

o

o~

10.  UccnenoBanue ¢GYHKIMHM C TIOMOILIBIO BTOPOM TPOU3BOJHOM: BSKCTPEeMyMbl (DYHKIUH;
BBINYKJIOCTb, BOTHYTOCTb U TOYKHU Iepernda rpauka GyHKIHH.
11.  AcumnroTsl KpuBbIX. OOIIas cxeMa ucciieoBaHus PYHKIUHU U IOCTPOEeHHUs Tpaduka.

Pa3)1e.11: «(I)yHKlII/[I/[ HECKOJBbKHUX IIEPEMECHHBIX»

1. @OyHKIIUN HECKOJBbKUX NepeMeHHBIX. Ob6nactb ompeneneHus. llpexnen um HempepbIBHOCTH
(YHKIIUN HECKOJBKUX TIEPEMEHHBIX.

2. Yactuele mnpousBoanble. [lomublii nuddepeHnran u ero MCHIOIb30BaHUE B MPHUOIMKEHHBIX
BbluncieHusX. MHBapuanTHOCTh (popmbl monHoro auddepenunana. ['eomerpuueckuid CMBbICT
nonHoro auddepennnana. Kacarenbnas miockocTb 1 HOPMaJb K IOBEPXHOCTH.

3. YacTHbIe TpOW3BOHBIC U TTOJIHBIE AU(depeHIanbl BeicmX nopsakoB. ®opmyna Teitnopa.
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HesBuabie ynkmum u ux nuddepeHmpoBaHue.

Ckansapnoe nonie. [IpousBoiHas o HanpaBieHUIo. ['paiueHT.

6. DkcTpeMyM (YHKIIMM HECKOJIBKHX IEepPEeMEHHBIX. HeoOXoaumble W JOCTATOYHBIC YCIOBHS
CYLIECTBOBaHMs 3KcTpemMyma. HambGombiiee v HauMeHbllee 3HaueHUs (YHKIUU B 3aMKHYTOM
o0macTH.

VYcnoBHbIM 3kcTpeMyM. Metoa MHOXKUTeNeH Jlarpanxa.

8. MeToa HaMMEHBIITUX KBaIPaTOB It 00pabOTKM IKCIIEPUMEHTATBHBIX TAHHBIX.

o

~

KOMILIEKT 3AJAHUMH JIJISI KOHTPOJIBHOM PABOTHI (PYBEXHBII KOHTPO.Ib)

HEPBASA ATTECTALIUSA
Bapuant 1

3 3 g 9O
1. Haiitu npou3sBoaHble JaHHBIX GyHKumii: a)y =6x" — __ +17/,2 _ 5x:6)y = 2194 -
4 ' '
X
Xt 3-X ) , 5
B)Y= " nYy=arctg=_—: 5y =x? -In5x;e) y = c0S° 6X ;x) 3x2y — 2x =53
4x — x® X+3
2. BBIYucIuTh mpeessl, MpUMeHsst IpaBuiio Jlomuras:

. 3 2 . . .
a) lim /X _%x +4x . 6) limgr _gx . mlim SiN7X

X—>0 2x +5 x>0 |n(l + x) x=0 X + tg X
Bapuant 2 X
1. HaiiTn nponsBoiHbIE JaHHBIX QYHKIMA: a) )y = [ + 8X - ——x 6) 2X — X° ;

[x =arctgt;

_ % g z[)y:(xz—(ix)-sin 2X;

B)Y = In(x— ﬂ) 1

x+|nx

e) y=sin®3x;x) y=e

2. BBIaucayuTh mpeestsl, IpuMeHsig mpaBuiio Jlomurags:
Bl — 0 1x f 2002 ali _Incos x
a) I|m . . 5 6 lim _, - ) lim .
x>»  2x +5x w5\ x —25 x-5) x»0lncos 3x
Bapmuanr 3

1
1. Haiitu npousBoHble JaHHEIX QYHKIMI: @) Y = — 8§/ 4+ 245 4+ 8-
x 1

[x = 2).
6 y=—COSX . @ X In(1+t),

1-sinx 1+x " |y =arctgt,

ny=e " (5x—x3);

e) y= (7x x ) . k) y =Sin®3x.

2. Beraucnurs MpeaCiibl, HPUMCHSS IIPABUIIO Jlonurans:

x> —x-2 . ]
aylim_—_— ;6 limx-Ctgmx &) lim x In2x.
X—2 Zx +x-=-10 x—0 Xx—+0
Bapmuanr 4
1. HaiiT mpou3BOAHBIC TAHHBIX (PYHKITAMN: (
3 1-4 X = sin’t;
Ay=Vx’ +7x 42— ) y=r—rci w y=Y(2-3x)" 04

|y =ctg t*;
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m) y=3x%-cos5x; ¢) y=In(x+cosx); x) y=1tg*5x.
2. Bblqncm/pb ]égCCZZ[eJII?l IIPUMEHsS TpaBUIIo Jlonuras:

a) lim . 6) lim(arcsin x - ctgx), B)||mX - Ctg6X.
x>0 2y 4 5)(?3 -1 x—0 x—0
Bapuanr S
1. Haiitu HpOI/ISBO,I[HLIe JTAHHBIX (OYHKITHI
3 X=t-sint
a)y=2x2— T -8; o)y X +3, B)yzsinx5;r)[ ;
2X -5 iy =1 —cost
n)y=7%-c083X; e)y=e">": x)y=cos?4x.
2. BeIYucauTh mpeaessl, MpUMeHsst IpaBuiio Jlomuras:
. Bx+4x® +7 : f . e =2
a) lim , .. 6 lim ~ _ , B) lim
084 2x +5x =X e -1 Lo
Bapuanr 6
1. HaiiTu mpou3BOAHBIC TaHHBIX (PYHKITUI: 1
— y2 = b
a)y=7-x°— 1 +2°x —-3x;6)y= 3-X ; B)yzln(tQBX); r) X 12’
>~ N 2
X 3+ X y=t3—3t:
n Yy = (X2 +2X)-ex; e)y=sin” 2x; x)y=R]/x> —2x+3.
2. BbUucanTh npeaensl, mpuMeHss n?aBIEII-no JlonuTans:
. 2x2—Tx+3. i 1
a) ||m_2—, 6)I|m(_ \W B)||mtg 2X
x=>3x +4x—-21 -1l x =1 InX} x>0 By
Bapuanr 7
1. HaiiTu mpou3BOAHBIC TaHHBIX (PYHKITUI: 4
4 In 3x [x =t-t
A)y=6-3x"— __+3x* —x; 6)y= : 8)y=19°6X; 1)1 :
x x> -9 2 .3
ly=t*—t
ny=2%(3-x); oy=eV1¥. 9y =arccos e*
2. Beraucnuthb npe;[em,l MIPUMEHSIS H][)aBI/IJ'IO HOHI/ITiU‘I}I'
) — 2
2) “m?x 2x +4x . . 6) lim ;(3 X W
oo 2¢ +5 ol x’—x e —1) 03 —4  3x+2)
Bapuanr 8
1. Haiitu mpou3BOAHBIC TAHHBIX (PYHKITHAMN:
6 1+e* [x =5sin?t
a)y=4x" —__+8/x5 _7x: 6)y = . B) Y = arctg?3x; r) 4
x° Ve Ly = 4cos’t

y=+/x-arcsinx; ¢ y:In(x+x5 —2); x) Y =3

2. BeraucanTh npeaess

»TIPUMEHSS TIPABHIIO Jlonurans:
. X—2x° +5x (1 1 \ . tg 2x
a) lim , .06 lim _ . elimZT
o 243X +x ot x—1 X —3x+2) 2 5x
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Bapuanr 9
1. HaiitTi mpon3BOIHBIC 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; ¢) y=(L—4x})?; x) y=arccos(e”).

2. Beraucauthb npeaensl, npuMeHss npasuiio Jlonurans:

2 lim 2¢ +4x+3; ) Iimsin(x—l)-tgg, o lim Sin 2X
X0 3X3 + 9X —12 x—1 2 x—0 Sln 5X
Bapuanr 10

5
1. HaiiTi npousBoaHbIe JaHHBIX GYHKUIUH: a) Y = 4x° — — + /3 + \/g
X

1+ , [x = arcsint,
= . g) Y =C08° 7X; = (2X2 —5). & ;
6 Y= Y r) ﬁy:mt, DYy =(2x=5)-e71 )

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

2. Beraucinute Ipeaciibl, IPUMCHAS IIPABHUIIO JlonuTans:

. 3X ) X ) Y
a) lim —§X2 +2; 6) lim 2 , B)lim [gx —sin X.
xono 22X —X x—>01 — cOS 6X x—>0  3X
Bapuanr 11
1. Haiitu HpOI/I3BO,I[HBIe JTAHHBIX QYHKINH:
453 421 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. Beraucnurs MpeaACiibl, HPUMCHSS IIPABUIIO Jlonurans:

5 3 i 2 . Y2
2 lim 4x +421x - 6) limIN(L+ %) 4 [im X 1+Inx-
xs03x +9X —13 x>0 X e
Bapuanr 12

1. HaiiTu mpou3BOHBIC TaHHBIX (YHKIIHIA:

5 _ [X—6t2— ,
9y =8r— ~3¥ 4 J10: 6 y=33=SNX. 1 Ginsax: )
x* J3+Cos X y =3t°

Ji+inx ,

my=e"""e) y=In?(ctg3x); x)y=(3x-1)-Inx.
2. Beraucnuth npenensl, mpuMeHsis npasuiio Jlomuras:

2 - T -
a) |lm_2ﬂ; 6) lim Inx e .g) lim _C0S X .

x>22X —x—6 X—>+00 x>t )(—7[/2’
2

BapuanTt 13
1. HaiiTi mpou3BOIHBIC JAHHBIX ()YHKITUI:
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3 X3 2 X=sint —tcos t;
—gy3 4_ 9 . X _ _

a)y =8x° + 24/X 73 ; 6)y—|nx, B) ¥ =1074x; r) {yztsint;
zl)y=(x2 —6x)-lgx; e)y=In(x+/X?+3); x)y=arctg/x.

2. BeruucnuTh mpeensl, IpuMeHsst mpaBuio Jlonurans:

2 _ . X _ i H
2 limX %3 5 1im &, 72. b lim SN 6X.
-3 X -9 x>+ X +1 ¢
Bapuanrt 14 3
3 .
1. Haiiti npon3BoaHble JaHHBIX QYHKIMI: a) Y = \/3_1 +AXT -+ 3\/ X2
X
x4 _ [x =sin 2, 3
6)Y="_ ,: B y=sin’2x;n 3 n y=ctg2x-(3+x%); e
2X — X ly =cos’t,
y = In(x —4- x3); x) Y = earecos %
2. Beruncnuth TpeIeIbl, IPUMEHsS IPaBUIIO Jlonurass:
B A _ f W (1 5 )
a) lim - 6) lim — |, & lim| - .
x>0 3x3 +9 — 2x -0 lsinx X/ =3(x-3 X -x-6)
Bapuanr 15 1
_ 9,5 [
1. HaifTu Ipou3Bo/IHbIe NaHHBIX GyHKImi: a) V = 2x° = -3 X+ ed ;
X
Ex_8 [x=arccos t,

—; B)y:(x5—4)-sin3x; r)
3 Ty: /1_t2,
e) Y=In(2x+cosX); x) y=+/C0S4X .

2. Beruncgjp gypeaemsl, l'IpI_/IM?;{H}Ig_HpaBI/IJIO J—B)HI/ITBJVII
a) lim ; 6) lim - .

6) y= ny=2""

2 x—3 —
0 X—-3
X—> X k XZ _ X _ 6)
BTOPASA ATTECTALUSA
Bapmuanr 1
1. HaiiTu TOYKH SKCTpEeMyMa U aCUMIOTOTHI rpaduka QyHKIIUN x2 —1,
Y= 2

. . > X< +1

2. Haiitn penen Gynkmmm  lim 4Xy +8Y;
34 x —4y

3. Haiitn YacTHBIE MPOU3BOJIHBIE TIEPBOTO opsiAKa JTAHHBIX byHKIHIA:

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

. 2 5
1. HaiiTu nHTEpBaIBl MOHOTOHHOCTH U 3KCTPEMYMBI PYHKIIMH ) = x° — x? — 4x + 5.
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2. Haiitu npenen QyHKIUH [im X2 —2Xy + Y2 |
X—2 X — y
y—2
-~ v 2 .
3. Haiitn yacTHbIE IPOM3BO/IHBIE IIEPBOTO MOPAIKA JAHHBIX QYyHKUMA: &) , _ 2)2/3 ; ©O)

7= In(e‘X + ety )

Bapuant 3
1. Haiit Touku nepern6a U MHTEPBAJIBLI BEITYKIOCTH rpaduka QyHKIMU y =1+ 2x% — x* /4
2. Haiiti npenen GyHKIMU lim x? — 3xy _
xX—3 xZ — 9y2
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 ACUMITOTHI rpaduKa QYHKIMA y — X

x3 +1

2. Haiitu npenen QyHKIME |jp, SINX=Y) |

x—2 2 _
yjz X Xy

3. HaiiTi yacTHbBIE IPOU3BOIHBIE IIEPBOTO MOPSAIKA JAHHBIX DYHKIMIL: a) 7 =2x%y —3xy? + X+ V;
6) Yooy,

z=xe* + sinLYJ
Bapmuanr 5

1. Haitn ToukH nepern6a 1 MHTEPBAIbI BHITYKIOCTH Ipaguka GyHKIMH , —2x3 /3 — x2 — 4x + 1.

2. Haiitu ipenen GpyHKIAN

2x2 — xy
Iim
x—>1 4x2 — y2
y—>2

3. HaiiTi yacTHBIE TPOM3BOIHBIE TIEPBOTO MOPSIKA JaHHBIX GYHKLIUI: a) Z = X2 — Xy — 2y2 ; 0)

Z= arctg-y :
X
Bapmuanr 6

1. VccneioBaTh 10 IEPBOii M BTOPO# IIPOU3BOAHBIM GyHKIMIO ) = x> — 3x + 1.
2. Berauciuts npenen 3xy —6y? -

lhm ———

2 _ 2
122 X7 — 4y

3. HaiiTi 4yacTHBIE TPOU3BOIHBIE IEPBOTO MOPSIKA NAHHBIX (PYHKIIHIA:

a) 2=2X¥; 6)2=4/X> —=5x)°.

Bapuanr 7
1. HaiiTi TOYKH SKCTpeMyMa U aCUMIITOTHI rpaduka QyHKIHH x3 — 3x.
- Y= 2 1
2. Haittu npenen ¢pyHKIUN lim sin(x +y) . -
x—>2 X2 4+ Xy
y—>—2
3.Haiitu YaCTHBIC NPOU3BO/IHBIC TIEPBOTO nopsaKa JTAHHBIX byHKIMI:
a) Z=X3 +3x2Y +12Xy3;  6) ;_cos{ X _ay )
3 )
Bapuant 8
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1. HaiiTy TOuku neperu6a ¥ HHTEpBaJIbl BRITYKIOCTH rpaduka GyHKkumn y =x° /5 — x* + x3.
N 2
2. Haiiti npenen GpyHKIUU lim X~ + Xy
x—1 xz — y2
y—>-1
3. HaliTi yacTHBIC IPOU3BOJIHBIC MIEPBOTO TOPSIKA JAHHBIX ()YHKIIHIA:

a) Z=x3—2x2y + xy? +1; 6) Z=e*(cosy + xsiny).

Bapuanr 9
1. HaiiTi MHTEPBAJIBI MOHOTOHHOCTH M 3KCTPEMyMbI QyHKIMH ) =" x> — x2 — 4x + 5.
2. Haiitu mpenen GpyHKun lim X2 —2Xy + Y2 |
X—>2 X — y
y—2
3. HaiiTu yacTHBIE IPOU3BOAHBIEC IEPBOTO MOPSIKA JAHHBIX QYHKIMK:  a) 5 2y*; 6)
=z
Z= In(e—x + e4y).
Bapmuanr 10
1. Haiitu acuMnToThl rpaduka QyHKIHHA y— x2 —1,
X2 +1
2. Haiitu npenen dynximm  lim 4%y +8Y2
X—2 X — 4y
y—>-1
3. Haiitu YacCTHBIE MIPOU3BOJHBIE II€pBOro IopsAKa JAHHBIX byHKIHi:
a) z =3x?y? + 4xy® — x2; ©0) z=4arctg 333‘
X
Bapuanr 11

T 2 3 2
1. Haiitu nHTEpBaIbl MOHOTOHHOCTH M SKCTPEMYMBI QYHKIIMM y = x° — x? — 4x + 5.
3

2. Haiitu npenen QyHKIUH |im X2 —2Xy + Y2 .

X—2 —
y—2 X y

3. Haiitn yacTHbIE TPOM3BOIHBIE IEPBOTO MOPA/IKA IAHHBIX QyHKIMA: &) , _ 2 y*; 0)

Z= In(e‘X +ety )
Bapuanr 12
4

1. Haiitn acumMnroTel rpaduka GyHKIuM v — x|
x3 +1
2. Haiitu npenen GyHKIUA |y, SINX=Y) |
23 X2 —xy
3. Haiitu yacTHBIE IPOU3BOJHBIE IEPBOTO MOPAJKA JAHHBIX QYHKIUM: a) 7 =2x%y —3xy’ + X+ Y ;
6) Yooy,
zZ=xex + sinkYJ
Bapuant 13
1. Haiitn Touku nepern6a v MHTEPBAIbI BBITYKIOCTH Ipaduka GyHKUHH , —2x3 /3 — x2 — 4x + 1.

2. Haiitu npenen GpyHKImN

2x2 — xy
Im -
x—>1 4x2 — y2
y—>2

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

Y

z=arctg .
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Bapuanr 14

1. HaiiTi HHTEPBAIBI MOHOTOHHOCTH M 3KCTPEMyMbI QyHKIMH ) =" x° — x2 — 4x + 5.

2. Haiitu npenen pyHKIU |im X2 —2Xy + Y2 |

¥=33 X -y

3. HaiiTi yacTHbIC IPOM3BOJHBIC [IEPBOTO MOPSI/KA NAHHBIX QYHKLMIA: @) , _ 2y, 06) 1= In(e‘x + e4y).
X3

Bapuanr 15

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

2. Haiiti mpenen GyHKIuu lim X2 —2Xy + y? |

X—>2 —
y—2 X y

3. HaiiTi 4acTHbIE TPOU3BOTHBIE TIEPBOTO MOPSIKA NaHHBIX (PYHKIIUI: a) 7 2y?: 6) 2=~/ +e% .
x3

IK3AMEHAIIMOHHBIE BUJIETBI

MuUHHCTEPCTBO HAYKH M BbIcIIero odopa3opanus PO
I'POBHEHCKUU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKUU YHUBEPCUTET

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

1. O6mas cxema uccnenoBanus GyHKIUN ¥ TOCTPOSHUS rpaduKa.
2. Haiitu nponsBoaubie pyrkumii: a) Y=4-/x —3*+5InX; 6) y=(X+3)tgXx;
sin x
Q) y=-3
X“ + 2X
e)y=x3+3x?-sinx, y' —?

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

2
3. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U SKCTPEMYMBbI QYHKIMH Y = X_ _3X 2X+4.

3 2
4. HaiiTu rpaguedT GpyHKIMA Z = 31/(X - y)2 B Touke M (5; - 4).
o ! 4 n Z = _L
S. Haiiti 4acTHbIC IPOM3BOIHBIE  Zy, Zyy, Ly, A QYHKIAHA © o+ y.

MuUHHCTEPCTBO HAYKH U BbIcIIero odopa3opanus PO
I'POBHEHCKUU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKUU YHUBEPCUTET

nmenu akaa. M.J[. MummoHIuKoBa
JlucrmIuinHa MartemaTuKa
HNIDOTII I'pymna BYMDb
BUJIET Ne 2

1. ®yukuus HeckoNbKUX MEpEMEHHBIX, 001acTh onpeneenus. [Ipenen QyHKIMM ABYX nepeMeHHbIX HenmpepbiBHOCT
(yHKIIMH B TOYKE U B 00J1aCTH.

2. Haiitu nponssoansie hynkuuita) Y =3/x2 —5* + log, x; 6) y=€*(x>-2);
6) Y =%SX3; 2) Y=(3x2-2)19 0) x?siny-2y3=0, y', -?
X —

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

3. Haiftu muHTEpBaIBl MOHOTOHHOCTH U 3KCTPEMYMBI (PYHKIIH

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

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

MuHuCTEpCTBO HAYKH U BbICIIEro oopa3osanusi P®
T'PO3HEHCKUI I'OCY JAPCTBEHHBIN HE®TAHOU TEXHUUECKUN YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIIMKOBa

JlucumnianHa MaremaTuka
HNIDTII I'pynma BYMb

BUJIET Ne 3
1. IIpousBoaHas GyHKINHU, €€ TEOMETPUUECKUNA U MEXaHUYECKUN CMBICIIBI

o ..y =3x’ 2 . — aXt
2.HaiitTi npou3BOHbIC PYHKIMNI: a) o +tgx; 6) y=e*tgx;
sin X

X2 + 2X
e)y=5x>+x?>—-eX y —?

6 y= ; 2) y=arctgx2.0) 2xIny—y?=0, y', —?

3. HaiiTu nHTEepBaibl MOHOTOHHOCTH U SKCTPEMYMbI (DYHKITUU y

3
=X _4x-2.
3

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

5. Haiii uactrsre mpowssomusie Z , 2, 2 mma dymkman Z =XV + Y%
X XX Xy

MuUHHCTEPCTBO HAYKH M BbIcIIero oopa3opanus PO
'POBHEHCKHI I'OCYIAPCTBEHHBIN HE®TIHOU TEXHUUECKUI YHUBEPCUTET

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

1. Mpoussoauble GpyHKIMIT 3aJaAHHBIX TAPAMETPUYECKH U B HESBHOM BHU/IE.

2.Haiitu npousBouble pyHKimita) Y =23 X ——33 +arctgx; 6) y=e*sinx;
X

6) yz%séi 2) y=ctgax.o) 2xy—e’ =0, y', -?

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

4. Haiit rpajwent byHkuun Z = /X + \/y B TOuKe M (9; 4).

5. Haifti yacTHBIC TPOU3BOHBIC Z;, Z;ZX, Z;y s GyHKIMH Z =

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

HUIOTII I'pynnma BYMb
BWJIET Ne 5
1. ITpaBumno Jlomurais.

. . 2 4
2.Haittu nponsBoausie GyHKINII: a = — . =X"tg X;
poussonbie gymkimii: @) Y ="5 =3005x _3Inx; g) Y =X 19
sin x

X? + 2X
e) y=3x°>+2x+5sinXx, y' —?

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

3

— _y2 _
3. Haiftu mHTEpBaIIB MOHOTOHHOCTH M SKCTPEMYMBI (DYHKITHH y= 3 X =2

4, Haiitu rpaguent GyHKuun Z = /Xy B Touke M (1; 9).
5. HaiiTi yacTHbIE IPOU3BOHEIE Zy, Zyy, Z;y i QyHKIMKA Z = L

X—-y

MuHHCTEPCTBO HAYKH M BbicLIero odopasosanus P®
I'POBHEHCKHWU I'OCY JAPCTBEHHBIM HE®TAHOU TEXHUYECKUU YHUBEPCUTET

nMeHH akaa. M.JI. MUIIHOHIITMKOBA
JlucumIiaraa MaTtemaTruka
HNIOTII I'pynma BYMb
BUJIET Ne 6
1. YacrHbIE IMPONU3BOJHBIC q)YHKI_II/II/I ABYX IICPEMCHHBIX.

2. Haittu npousBoanble Gpynkmmiia) y=4x> —5* +Inx; 6) y=x>sinx;

g)y:2X+5- _(v2 _ 9y\10. 2,y _9y3 _ ' _ o
3’ 2) y=(x°=2x)"; 0) xe¥ -2y° =7,y -

X3

e)y=2x3 —5x—sinx, y —-?
3

— 2 _
3. Haiitn mHTEpBaIBl MOHOTOHHOCTH M SKCTPEMYMBI (DYHKITHH y= 3 +X° 2.

4. Haiitn rpaguenT QyHKImA Z = (X2 +1)(y2 —1) B Touke M(1;2).
Yy
Xy
5 MuHHCTEPCTBO HAYKH U BbICIIEro 00pa3oBanusi PO
I'POSHEHCKHWU I'OCYAJAPCTBEHHBIM HE®TAHOU TEXHUYECKNN YHUBEPCUTET
nMmend akaa. M.J1. MuwummoHIKoBa
JIMcuuIuIHa MaTtemaTuka
NILDTII I'pynma BYMb
BUJIET Ne 7
1.1IpaBuna nuddepenmpoanus. TadauIa MPOU3BOIHBIX dJIEMEHTAPHBIX (YHKIIAN.
2.Haiitu mpomssoausie pynxmmit: a) y=4x3 —5° +2tgx; 6) y=(x? +3)tgx;
sin x

8) y= 2 —3X; 2) y=arcctgx?; 0) 2x3 + y2 —cosy=0, y. —?

o / /! /! Z e
5. Haifti yacTHbIC TPOU3BOAHBIE Z I Z o Z py I byHKINN
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e)y=x°%+3x% -3sinx, y -2

3 2
3. Haiitu uHTEpBaJIbl MOHOTOHHOCTH U SKCTPEMYMBI (DYHKIHH Y = X' _ X _2x+4.

3 2
o 3 2 .
4. HaiiTu rpagiieHT QpyHKIMA Z = (X - y) B Touke M (5, - 4).
v ! 14 4 Z e _L
5. HaiiTu yacTHbIE IPOU3BOAHBIE Zy, Zyy, ny U1 QYyHKIMH < — ‘4 y.

MuHuCTEpCTBO HAYKH U BbICIIero oopa3osanusi P®
I'POBHEHCKHWU I'OCY JAPCTBEHHBIM HEO®TAHOU TEXHUYECKWU YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa
JlucumIraa MaTtemaTHuKa
HNIOTII I'pynnma BYMb

BUJIET Ne 8
1. ITpousBogHAas CIOKHOU QYHKIIUU

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

6) y=2(:2—SX3; 2) y=(4x? -2)2; 0) x? +siny-2y%=0, y, -2
X —

e) y=3x* +5x-2cosx, y —?

X3

3. HaiiTu nHTEpBaibl MOHOTOHHOCTH U SKCTPEMYMbI (DYHKITUU y==_

3

+Xx2-3x-2.

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

5. Haiitn yactasie npoussomasie 2 , 2, 2 mma dymkman Z= XY~ YX.
yoox o

MuUHHCTEPCTBO HAYKH U BbIcIIero oopa3opanus PO
I'POBHEHCKUU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKUU YHUBEPCUTET

nMeHH akaa. M.JI. MUIIHOHIITMKOBA

JlucumIiaraa MaTtemaTruka

ULDTII pyrma BYMB
BUJIET Ne 9
1. [Ipon3BOHBIEC BBICIINX MTOPSIAKOB.

2
2.Haiitu nmpousBoHbie GpyHKIMIA: a) Y = 3x° - = +tgx; 6) y =e‘ctgx;

5X—4_ . ’
6 Y= X2 + 2x’ 3 y=Mn(x* +3):0) 2¢ +Iny-y* =0, y, 2

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

3
=X _4x-2.
3

3. Haiftu uHTEpBasibl MOHOTOHHOCTH U SKCTPEMYMBI (DYHKIHH y

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

5. Haiiti yactable ponssomusie 2, 2, 2 s pysxmma Z= XY + YX.
X XXXy

MuHHCTEpCTBO HAYKH U BbIcLIero oopasosanusi P@®
I'POBHEHCKHWH I'OCY JAPCTBEHHBLINM HE®TAHOU TEXHUYECKWUU YHUBEPCUTET

nmeHu akaa. M.J[. MuinoHImKoBa
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Jlucuunianaa MareMaTHKa

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

3
2.Haiitu npousBoaubie GyHKImit: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 unTepBaibl MOHOTOHHOCTHU M 3KCTPEMYMBI QyHKIMH Y = X34+ X2 —5x +1.

4. Haifu rpazuent Gpyuxunn Z =/X + \/y BTOuke M (9; 4).
5. Haiiti yacTHBIC TPOU3BOIHBIC Z;(, Z;X, Z;y st GyHKIMU Z = XTXy
5 MuHHCTEPCTBO HAYKH H BBICHIEro odpasoBanusi PO
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HE®TSAHOU TEXHUYECKUM YHUBEPCUTET
nMmenu akaa. M.Jl. MWummoHIKoBa
JIMcuuIuIiHa MaTtemaTuka

NIDTII I'pynma BYMb
BWJIET Ne 11
1. locraTounble ycioBusi Bo3pacTtanus (YObIBaHUs) QYHKIIHH.

2.Haiiti nmpousBoaHbIe QyHKIMN: a) Y = 7 "3cosx—4x°; 6) y = (x4 + 3X)tg X;

) y=—oi ) Y=e"0) 2 —y* —cosy=0, y; -7

e) y=8x> +5x+2sinx, y —?

. _ 2X3 _ X2 )
3. HaiiTu mHTEpBaIIBI MOHOTOHHOCTH U 3KCTPEMYMBI ()YHKITUU y= 3 :

4. Haiitn rpaguent QyHKuu Z = /Xy B Touke M (1; 9).
5. HaiiTi 4acTHBIC IPOM3BOIHEIE Zy, Zyy, Z;y Uit QyHKIUKU Z = XTXy

5 MuHuCTEpCTBO HAYKH U BbICIIEr0 00pa3oBaHus PO
I'POBHEHCKUU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmeHd akaa. M.J1. MuwumnoHIyKoBa
JIMcuuIuIHa MaTtemaTuka

NILDTII I'pymma 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;

4X +3 .
—— 2) y=(*-29%; 9) x* —e* -2y®=0, y, -?
X -3

e) y=4x* —10x —cosx, y' —?

6) y=

3

i y=X +x2-2
3. Haiitu nHTEpBaIbl MOHOTOHHOCTH M SKCTPEMYMBI (DYHKITHH 3 .

4. Haiiti rpaauent ¢pyukiun z = (x2 + 1)(y2 + 2) B touke M(—1; 2).
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_y__
X—y
5 MuHuCTEpCTBO HAYKH U BbICIIEr0 00pa3oBanusi PO
I'PO3HEHCKUU I'OCYIAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUW YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIIMKOBa

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;

6) yzzi&; 2) y=arctgx?; 9) 2xy? —cosy=0, y', -?
X< + 2X

e)y=x3+3x?-sinx, y —?

o ! /! r Z =
5. HaiiTi yacTHble IpOU3BOJIHBIE Z p Ly Ly 04 ¢byHKINN

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

3 2
4. Haiitu rpaguenT QyHKIMH Z = 31/(X — y)2 B Touke M (5; - 4).
o ! " 14 Z — _L
5. HaiiTu yacTHble Ipou3BOAHbBIE Zy, Zyy, Zyy s byHkmn £~ ‘< y.

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

nMeHH akaa. M.JI. MUITHOHIITMKOBA

JlucuuIiaraa MaTtemaruka

HIIDTII I'pymma BYMB
BMJIET Ne 14
1. ®yHKIMS HECKOIBKUX TIepEMEHHBIX, 0071acTh onpeaenenus. Ilpenen GyHkuum aByx
nepeMeHHbIX HelpephIBHOCT (PYHKIMH B TOUKE U B 00NACTH.
2. Haiitit npoussommsie bynxmmit:a) Y =3/x? —5°+log, x; 6) y=eX(x? —2);
0 y=S3%: 3 y=(3¢-2)"% 0) siny-2°=0, y',?
X —

e) y=2x*-3x—cosx, y' —?

_X 2_2y_
3. Haiftn mHTEpBaIIBI MOHOTOHHOCTH ¥ SKCTPEMYMBI (DYHKITHH y="_+Xx"-3x-2.

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

5. Haiitu yacTHbIE IPOU3BOHBIE 2,7 ,7 s dymxman Z= XY  Y~.
yoow o)y

MuUHHCTEPCTBO HAYKH U BbIcIIEro odpa3opanust PO
I'POBHEHCKUU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKUU YHUBEPCUTET

nMmenu akaa. M.J[. MumnoHImuKoBa

Jlucumniaraa MaremaTuka

ULDTI I'pymma BYMB
BUJIET Ne 15
1. IIpou3BogHast HYHKIIUH, €€ TEOMETPUIECCKUN U MEXaHUUECKHUI CMBICIIBI
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y . _ay7_ 2 _
2.Haiiti npoussoausie GpyHkmmii: a) Y = 3X & +1tgXx; 6) y=e*tgx;

g) Y= Sinx_. 2) y=arctgx2.0) 2xIny—y?=0, y', —?
X2 + 2X
e)y=5x>+x?>—-eX y -?
X3
3. HaiiTi mHTEpBaJIbl MOHOTOHHOCTH Y DKCTPEMYMBI (DYHKITMH y=2 —-4x-2.
' 3

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

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

X XX Xy

TPETU CEMECTP
BOIPOCHI 1J151 COBECEJOBAHUSI (TEKYIIIUI KOHTPOJIb)

Pazgen: «MHTErpa/IbHOE UCUMCICHHUE)

1.

2.

©ONo O

10.

11.

[Tonstue mnepBooOpa3Hoii. HeonpenenéHHbli WHTErpaal W €ro cBoicTBa. Tabnuia
HeomnpeAeNEHHBIX UHTErpasioB. OCHOBHBIE METO/Ibl UHTETPUPOBAHHUS.

HenocpencTBeHHOe MHTErpUpPOBaHUE, METOA MOJIBEACHUS MO 3HAK IuddepeHimana, MeToa
3aMEHBbI IEPEMEHHON. UHTETPUPOBAHUE 110 YACTSM.

KommniekcHble uncna. AnreOpandeckas (opma 3amucH KOMIUIEKCHOro yucia. Moaynb u
aprymeHT. TpuroHomerpuyeckass M IOKa3zaTeiabHas (OPMBI 3alUCH KOMIUIEKCHOI'O YHCHIA.
HencTBusa Hax KOMILIEKCHBIMU yncinamu. @opmyna Myaspa-Jlamnaca.

Mpuorounensl. Teopema be3zy. OcHoBHas Teopema anreOpnl. PasznoskeHune MHOrowieHa Ha
JIMHENHBIE U KBAJAPAaTHBIE MHOKUTEIH.

Tunsl npocTeiux Apodeit 1 uX HHTErPUPOBAHUE.

WHuTerpupoBanue paltoHaIbHBIX Apo0ei METOI0OM Pa3fioKEHHsI Ha pocTeiine qpodu.
WNHuTerpupoBanne NpocTeUIuX UppauoHaIbHbIX (PYHKIIHH.

WHTerpupoBaHue TPUTOHOMETPUUIECKUX (PYHKIUI, yHUBEpCaIbHas MOJACTaHOBKA.
Onpenenénupiii uHTEerpan u ero cBoictBa. ®dopmyna HeroTona-JleliOHumna. 3amena
IIEPEMEHHON B OIpenen€éHHOM HHTerpane. PopMmyna HHTETPUPOBAHUSA IO YaCTAM Ul
OIIPEACIIEHHOTO UHTETpAaa.

[Tpunoxenus OINpeneNEHHOrO MHTErpaja: BBIYMCICHUE IUJIOMIAAeH IUIOCKUX  (uryp,
BBIUHCIICHHUE JUIMHBI 1YTU KPUBOIl, 00bEMOB TEJl.

Heco6ctBennble uHTerpaibl. MHTErpansl ¢ OECKOHEYHBIMH NpefesaMH HHTErPUPOBAHMAL.
WHuTerpansl OT HEOrpaHUYEHHBIX (QYHKITHIA.

Paspen: «/Iu¢ppepenuuaibabie ypaBHEHHA»

1.
2.

o0k w

Juddepennnansable ypaBHEHUS: onpeaenenue, nopsanok Y, pemenue J1Y.
HuddepennnanbHoe ypaBHeHHE 1-ro mopsijika: onpeaeieHne; oo1ee 1 4acTHOE PELIeHHUsI.
Teopema cymiecTBoBaHUS U eMHCTBEHHOCTH pemeHus ais Y 1-ro nopsaxa.
Y ¢ pa3nenstonmMucs NepeMEHHbIMU: ONPEAEIEHUE U TOPSAJOK PELICHHUS.
Omnopoansie 1Y 1-ro mopsiaka: onpeaeneHue v MopsigoK pemeHus.
JIuneitnsie /1Y 1-ro nopsiika: onpesaeneHne 1 MopsaoK peLieHusl.
Juddepennnanbapie ypaBHEHHS 2-TO MOPSAKA: ONpeneeHre, BU] OOIIEro PeIIeHHs;
TEOpeMa CyHIECTBOBAHUS U €AMHCTBEHHOCTH PELICHHUS.
IIpocreiimne ypaBHEHUS, JOIIYCKAIOIIKE IOHUKEHUE TIOPsAIKA:

y =10, ¥y =fky) ¥y =1(y)
JIuneitnwie JIY 2-ro nopsaka: HEOJHOPOAHBIE U OJJHOPOIHBIE YpaBHEHUS. Teopema
CYHIECTBOBAHMS U €JUHCTBEHHOCTH PELICHHUS
JIuneitnbie ogHOpoaHbIe 1Y 2-r0 mopsiaka: TeopemMa 0 CTpYKTYpe €ro pelieHus
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10. HeonHopoaubie nunelinbie JIY 2-ro mopsiaka: TeopemMa 0 CTpYKTYpe OOIIETro PeIeHHst

11. JIuneitasie ogHOpoanbie J[Y 2-To mopsiika ¢ MOCTOSSHHBIMU KO3 puiueHTamu.
XapaKTepuCTUIECKOEe YPAaBHEHUE U CTPYKTYpa OOILEro pemeHus

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

13. MeTo Bapuaiuu mpor3BOJIbHBIX MOCTOSHHBIX (MeTox Jlarpanxa)

14. Cucremsl tuddpepeHnuanbHbIX ypaBHEHHH. MeTOI NCKITIOUEHHSI PEILICHHS CUCTEMBI
ypaBHEHUH.

KOMILJIEKT 3AJAHUH JIJISI KOHTPOJBHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

HEPBASA ATTECTALIUSA
BapuanTt 1

) Va?;gmpfj—ﬁn— 0 4 6) e¥dx; ®|Br+l)edx; 1 ygx

5X3 ;
L cos?x X3 J J4/4_X2

J. x 5 dX I
- C0S3x cos9Ixdx .
Mogsoxax’ O
5 Bapuanr 2
1. HflI/ITI/I I/IHT4CFpaJII)I.7 \ x2dx N
a) j|10+ - —3§/7+cosx|dx,6)j X — (4 3v)e dx ;
Jis-x2
wp 4 (2x =1)dx . e)jcos5 xsin xdx.
— 6X + 1
Bapuanr 3
1. HaiiTu MHTErpajibL: 3d
6 9 5 ) ; 6) j—x dx ;p) j x COS(2X +1)dx;r) dx :
a) J- e \/_ dx j ’
%m x) " xe=a x 1-7x arctg? x (1+:2)
X — 4
. cos Xxdx.
)I x> +4x+1 e)I
Bapuanr 4
1. Haditn MHTCTPAITE: 8 \
a) I 15sin X — +— +13-4% - In xdx
x2+9 6|dx’6)J : B)I x
\ Ux ) J4 BX
(3x +1)dx
F)j(xz 4X)|” xax; ﬂ)j ; ©) jsm xdx .
—2X+2
Bapuanr 5§

1. Haiitu mHTETpAIBI:

a) j(2-5x—3003x+l—

4
X 6/X5
(x +1)dx _

! A[2+2x+x2’ e)[thxdx.

+ 3) dx;0) _[ sin (3—5x)dx; s) _[ xe™ dx; r) J.arctg 3xdx;

Bapuanr 6
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1. HaiiTu uHTETpAIBI:

o (10 1

43 +3\ dx;0) 532 dx;B)j(x2 +1)° xdx;
I A

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

X% +4x+9

Bapuanr 7
1. HaiiTu mHTETpAIBI;

[ 15 4 3 ) . 3xdx
2 [l + — 2 427 | gy 5x-3dx; ) [(5 - 6x)sin 4xdx ) :
I\\/x2—25 cos? x  3x )dx’@Ie J I10+3x2
H)IM : e)J'sin48xc038xdx.
X2 +2x +11
Bapuant 8
1. HaiiTu unrerpans:
2) I( S 3, {/F—?cosx+3)dx;
L4 + ]
(4x—1)dx
6)Icos(10x ~7)dx; ®) IQ/Sin4 x C0S xdx; r)sz In xdx; H)J‘ ,
X% +6X+3

BTOPASA ATTECTAIIMA

Bapmuanr 1
1. Petiuth nudpepenmanbHble ypaBHEHUS:

4
a) 20'%x =% 6) xy'= 2y'n§’ WD=e: ») y_x_y:?‘xs; R

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

Bapmuanr 2
. Pente muddepennmanbabie ypaBHEHHUS:
1 3 _l ! _ y2 y . 1 y r_ X .
axy +3y =10y =2 +3% 2. my-Y Lo y1yio: ) Y =1
X2 X X eX

nxy"=yiey =2y%, y(-1)=y(-1)=1; %)y -3y'+2y=(1- 2x)e*.

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

2 xy’+Y':%;e) y'y?+64=0, y(0)=4, y(0)=2; w) y -4y +4y=—€>. 2

Bapuant 4
1. Peute nudepeHnmaibHbie ypaBHEHUS:

- . ATy
a) y=T7y°,6)y'= Zx—’ 1(1)=0; B) y+ycosx=cosx; r) Xy’ =y =e* - x?; n)
-
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—1’ y(‘ E\|:E |yl(|ﬂ\|:1| e) yyr :(yy)Z; }K) 4y"—8y'+5y:x3_
sinzax  \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. Petmuth muddepeHImanbHbie YpaBHEHUS:

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

Xy X sin? x
0y =243 ¢) Xy + X2y =x; x) Y —6Y +8y=3x -1
Bapuant 7
1. Pemute mudepeHnmanbubie ypaBHEHUS:
y? Y Y y‘+3y x4 1)
'=——:0) Y=F5—-=—T1% — =X 0 yigx=y +1;
a) y 3)§+1 )y FER—- B) B y g y
"= — M(1)=2,7(1)=0:0) y =30y°; x) ¥’ — 4y’ +8y =6e™.
X
BapuanTt 8
1. Pemutes nuddepenunanbuble ypaB}GHI/IH y
y'=y2tgx, y(n)=3 =2 Y= =xsinx  y"=sin5x + c0os2x
a) ; 0) - . B) ,T) ;
XX X

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

Bapuant 9

1. Peutes nuddepenunanbuble ypaB}ngH 1

e () oy Inx =ty S

2 X — — - =) — — .

D YVAEXTdy =dx;6) y=er *onye =0imy 2 2 LY s bx;pxy 00
y3y' = y* —16, y(O):Z\/—,y(O):\/E;)K)y -6y +10y=x+4.
Bapmuanr 10
1. Pemmts quddepeHnadibHbIe\y paBHEHUS:

_ ”+3 ' }yﬁl e}b]g_ _4y _ 3 r— r_ r 2
0y y[ )y\ _2_7x 2,8y T 250y x Inxioy (¥) e

y = y(l)— Y(L)=1; %)y +2y +5y=x-2.
?L XJ 2

Bapuant 11
1. Pemmts quddepennmanbubie ypaBHEHUS:

a) 2y'3\/—=y2;6)y':x__2; B) y'—‘y :xz, y(l):o, r) y’ ZarCth;

X X

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

3y __®
a) ¥'=3)%; 6)Xy' =/2x2 + y2 + Y B)Y T Xty +x3y =4,

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

1. Peputh Q)epeHuHanLHHe ypaBHeHI/I}I 3y
Wa+e)dy=edx =7 _y+4 V4T =xt e 3
o = n i ;
n Yxinx=y;e) y =8y, y(0)=1, y(0)=2; %y +2y +5y=x.
Bapmuanr 14

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

Bapuanr 15
1. Pemute mudepeHnmanbubie ypaBHEHUS:

2) ' +3y=0;6)xy'= [py2 2 +Yi ) Y+yCOSX=C0Sx Ny =xe*; 2)
y'(ex+1)+y':0;e) VY3 +16=0, y(1)=2, y(1)=2; %) y -2y -3y =4x.

BTOPAsSI ATTECTALUA

Bapuant Nel
1. UccnenoBarthn III/ICJ'IOBBIG pAIBI HA CXOJIUMOCTh .
. n 2
a) > : 6) »,3"(n+2)!. D) & (n +25£1+8\]
n3 + 2 n=1 ‘n:l\ }
2. UccrienoBath Ha YCIOBHYIO, A0COTIOTHYIO CXOAMMOCTh
3 (-1
3. HaiiTu 061acTh CXOUMOCTH CTETIEHHOTO psia
Z on 5n .
Bapuant Ne2
1.MccnenoBaTh YMCIOBBIE PAJIBI HA CXOUMOCTD
o 1 ¥ -1 ; B) §|( 1 \|
a X 0 5"(n+1)! arctg __
) Z 5n+2 ) \ 5 )
n=1 n=1 n=1
2. UccnenoBaTh Ha YCIIOBHYIO, a0COTIOTHYIO CXOIUMOCTh
n+1
Sl
np Inn
3.Haiitu 06acTh CXOAUMOCTH CTETICHHOTO psijia
(n +1)-x"
a) Z on . 3n+1 !
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1. HCCJ’IGHOB&TB YHUCJIOBBIC pAabl HA CXOANMOCTD

o 1
ayy
n=1v/n% + 3n

2TV
6) 2l _I1_1;
~1\8/) (n)

2. HCCJ’IGHOB&TB Ha yCJIOBHYIO, a6COJ'IIOTHy1-O CXOIUMOCTDb

5y 71_

3. Haiitu o6naers ¢ROJMMOCTHU CTENIEHHOTO P/

a) ;

noin-2"

1. Uccnenopars ‘{IICJIOBI)IC psbI HA CXOAUMOCTD

2 ;\/n2+n /

6) Z;(Zn +l)tg 3

2. HccnenoBathb Ha YCIOBHYIO, a0COTIOTHYIO CXOAMMOCTD

o X
3.Haiftn 06:1aCTh CXOAMMOCTH CTEIICHHOTO psiaa) » —

< n+1
nz::l(— 1) \/ﬁ

n=1

1. I/ICCJ’IGI[OBaTI) YHUCIIOBBIC PAJibl HA CXOAUMOCTD

) E:In1n1+2);

n=1

06) &n?
2o
1

2. HccnenoBarh Ha YCIOBHYIO, a0COTIOTHYIO é‘i((cglilyp@g

2 2

n=1 n

3. Haiitu OG?TE).CZPEXEXO,Z[I/IMOCTI/I CTEIMEHHOT0 psiia

a)

Z_

n=12 -1

1. I/ICCJ‘IG}IOB&TB YUCIIOBBIE PsI/Ibl HA CXOJIUMOCTh

a) Z

3n1

6) §A5-6-....-§n+3[ :

(

2. I/ICCJ'IC,Z[OBaTB Ha yCJIOBHYIO, a0COIIOTHYIO Céoefliviﬂgfb

E‘l(Zn +1)n

3. Haiitu 06%acTRTX0AMMOCTH CTEEHHOIO psiia
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2. HccnenoBathb Ha YCIOBHYIO, a0COTIOTHYIO CXOAMMOCTD

£ 1y
Z\ﬁ

n=1 N

3.Haiiti 06:1acTh CXOAMMOCTH CTETIEHHOTO psifia a) E ;

1. I/ICCHGHOBaTB YHCJIOBBIC PAAbI HA CXOOUMOQCTH,
Bath 14 p 5) fn +1)!.

a) ;
i 2@

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

oo(l)nl
n= 1 n-5"

3. Haiiti 001acTh CXOIUMOCTH CTEIEHHOTO psiza o
5. x

1. HCCJ’ICI[OB@.TB YHUCJIOBBIC pAABbI HA CXOOAUMOCTD
o0 I .
T )L
. _ ]
a) Zsmz_l, 6) — 5"(n+3)!
n=1 n=1
2. ccnemoBarh Ha YCIOBHYIO, a0COTIOTHYIO CXOg)I[(IM CTh
™)

n=1 3n2 +1
3. HaiiTu 0611aCTh CXOAUMOCTH CTEIICHHOT'O psma

a)z\/—

1. UccnenoBaTh 4YHCIIOBEIE psAAbI HA CXOOUMOCTD
©on+2 ©1.6-11- .....(5n-4)

) Eln(n+4); %) Z3 741 (4n-1)'

2. HccnenmoBath Ha YCIIOBHYIO, a0COTIOTHYIO CXOAMMOCTD

0 ( )n+l

3. Haiit 0651acTh CXOIMMOCTH CTETICHHOTO Psija

2nn

) X

1. UccnenoBaTh YMCIOBBIC PSABI HA CXOJAMMOCTD

41

4I"I

BapuanT Nel2

B) * (Sn —l\nz

Z'k

©

B) .
> | arcsin o

n=1l

)

Bapuant Nel3

1\|“
)

Bapuant Nel4

(1)

B) Zk

n=1

2n )

Bapuant Nel5S



.2
a) ¥sin " ; 0) 2 My ; B) °O|
o Y >
n-1 3 n=1(n +3)! ZA7n +3n+4
2. HCCH@HOB&TB Ha yCJIOBHYIO, a6COJ’IIOTHy1'9> %X%}.}HMOCQ‘B

2

] In(n +1)
3. HaiiTu 0651aCcTh CXOTMMOCTH CTETICHHOTO psifia

( Brf—n—l

3" X"

(e 0]
a) >3 '
n=1 n
KpuTtepun onieHKH MUCbMEHHO# KOHTPOJIbHON PadoThl (8 pamkax pybedicHol ammecmayuit)

Pecnamenmom BPC kaghedpwvr «Bvicuias u npukiaowas mamemamuxa» npeoycmompeno 25
bannoe 3a evinoaHenue pyoOedcHOU KoHmpoavbHou pabomul. Kaogcooe 3adanue, exoosuee 6
KOHMPOILHYI, OYEHUBAEM(Csl NPenooasamenem OnpedeieHHbIM Koauyecmeom 6annos. Mmocoswiii
Oann 3a KOHMPOILHYIO pAbOMY NOIYHAEMC L CYMMUPOBAHUEM DALI08 3a 6Ce 3A0AHUSL.

Kpurepuii oileHKH 0HOT0 3a]aHMs:

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

— 00yyaronmiicss B OCHOBHOM IPAaBWJIBHO PEIIWII 3a/lavy, JIOIYCTHB MPH ITOM HE3HAYUTEIIbHBIC
HETOYHOCTH U morpeurHoctd — 80% 0oT MakCUMalbHOTO KOJIMYeCcTBa OalIOB;

— o0yyaromuiicsi He TOJTHOCTHIO PEIInT 3a7auy, HO He MeHee 50%, TomycTuB mpu 3ToM He Oolee
oJtHOM rpy0Ooit omOku — 60% oT MakCMMaIbHOTIO KOJIMYECTBa OaJIIOB;

— oOyuaromuiics mpuBe HEMOIHOE pelieHne 3a1a4uu (cTeneHb nomHoThl — 0T 30% 10 50%),
JIOITYCTHB TPH ITOM 3HAYHTEIbHBIC HeA049eThl — 40% 0T MakCHMaIbLHOTO KOJTMYECTBA 0AUIOB;

— oOyuaromuiicst mpusen He Oonee 30% pemieHus 3aqauu, TOIMYCTHUB MPH STOM IpyOble OMIMOKH U
HemoueTsl — 20% OT MaKCHMAaJIbHOTO KOJIMUECTBA 0aJlIoB;

— oOyJaronuiicss He MPUCTYIIII K pereHuto 3aaaun — 0 6ayuios.

9K3AMEHAIIMOHHBIE BUJIETHI
5 MuHuCTEpCTBO HAYKH U BbICIIEr0 00pa3oBanus PO
I'POBHEHCKUU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nmenu akaa. M.J[. MummoHImuKoBa

JlucrmIninHa MartemaTuka

HNIOTII I'pynia BYMb
1. Heonpenenenusiit uaterpai. CBoiicTBa MHTETpaioB. Tabimila HeonpeaenéHHbIX HHTETPATIOB.
2. HaiiTi Heompe/ielIeHHbIe HHTETPAITBI:

1) [ 3x+5x2)x; 2) IXe3XdX; S)ICOS5 xsin xadx; 4)%@.
n/2

3. BBIUCIIUTD ONIPE/IeIEHHbIA MHTErPa: t[XSin 3xdx .

4. Pemmtb ,Z[I/I(bg)epeHI_[I/IaHLHBIC YPaBHEHHUS:
! _h . ’ 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'OCYAJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWY YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIIMKOBa
JlucumnianHa MaremaTuka
HUIOTII I'pynnma BYMb

1. Tuns! npocTeHIINX pallMOHAIBHBIX JPOOEH U UX UHTETPUPOBAHHUE.
2. Haiitu HeompeiesIeHHbIE HHTETPaJIbI:

4%/? . . 2 : . dx
1)[(3x2+ = )dx; 2)jxe dx:  3) J'cos Xsin xdx; 4)]—\/5_7.

T

3. BBIUMCITUTH ONpeieIeHHbI HHTErPaJL: jsin(Sx —1)dX '
0
4. Pemmmtsb quddepeHnraibHble ypaBHEHUS:

1) x»'=y2 2) '+ =9x5 3)) =2cos7x.

MuUHHCTEPCTBO HAYKH U BbIcIIero odopa3opanus P®
I'POSHEHCKUU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKUU YHUBEPCUTET

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

1. InTerpupoBaHue TPUTOHOMETPUUECKUX (PYHKITHH.
2. HaiiTu HeonpeieleHHble HHTErPaJIbl:

1) j @A/ —7)dx; 2) jxsin 2xdx; 4)]r dx
2

dx
.4 :
X°+4x +12 )j49_xz

3. BeauciuTh ornpeneneHHbpIi HHTErpat: JXGX/ 2dx .

4. Pemmts muddepenunansusie ypaBaenus: 1) 2y'(x + 2) = y2; 2)y' — 4_— 6x4;

3) y"=3x+cCos X.

5 MunucTepcTBO HAYKH U BbICIEr0 00pa3oBanus P®
I'PO3HEHCKHWU I'OCYIAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUN YHUBEPCUTET
nmenu akaa. M.J[. MummoHIuKoBa
JlucrmIninHa MartemaTuKa
HNIDOTII I'pynma BYMBb

1. Omnpenenennsiit uHTErpai u ero csoiicrea. ®opmyna Hetorona-Jleitouuna.
2. HaiiTi Heompe/ieIeHHbIe HHTETPAITBI:

_ 3) psin xdx 4 dx
1) | 4/x2dx; ’
)j 2/x2dx 2)jxcos3xdx Icosx J.5+4x+X2

2n X

3. BBIUMCTUTD ONpeeNeHHbIA HHTETPa: i XCO0S E dx .

4. Pemuth mudepeHnmanbubie ypaBHCHHUS:
1) xp)+3y=0;2) y' — 4 2 =3x% 3) y'=2x2+cos4dx.
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5 MuHHCTEPCTBO HAYKH H BbICHIEro odpasoBanusi PO
I'POSHEHCKHWU I'OCYAJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWY YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIIMKOBa
JlucumnianHa MaremaTuka
HUIOTII I'pynnma BYMb

1. IlpunosxeHus onpeneaeHHoro HHTerpaa.
2. HaiiTu Heonpe1elIeHHbIE HHTErpabl:

dx
o [ dx;6)fsin4xcosxdx; 6) J(3x —2) -cos5xdx; 2)f :
3x8 1 36 + 4x2
dx
3. BeIuucnuTh onpeneneHHbIi HHTerpat: —
5 X +4x+5

4. Pemuth nuddepenuunansibie ypaaenus: 1) xy' = y2 + 121; 2) y'— Y= X;
X

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

MuUHHCTEPCTBO HAYKH U BbIcIIero odopa3opanus PO
I'POBHEHCKUU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKUU YHUBEPCUTET

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

1. I/IHTerI/IpOBaHI/Ie MCTOAOM 3aMCHBI HepeMeHHOﬁ U I10 4aCTsAM.
2. Haiitu HCOMPCACIICHHBIC UHTCIPAJIbI:

1)]:%dx; 2)jxc033xdx; 3”72% 4)j144dixz.
16 dX +X

3. BeuuciauTe onpeaeiieHHbIN UHTErPAIL; I '
P o | Al

] ! —y — .
4. Pemmts quddepennmancuble ypapHenns: 1) 2yy'+3x=0; 2) Y+ = x4
X

3) 4y"-8y'+by =0.
MuHHCTEPCTBO HAYKH M BbicLIero odopa3osanus P®
I'POSHEHCKHNHU I'OCYJAPCTBEHHbBIN HEOTAHOMU TEXHUYECKUN YHUBEPCUTET
nMmend akaa. M.J1. MuwummoHIKoBa

JIMcuuIuIHa MaTtemaTuka
NILDTII I'pynma BYMb

1. Muorounensl. Teopema bezy. OcHoBHas Teopema anreOpsl. PaznokeHue MHOTOUJIeHa C
JeCTBUTENBHBIMU KO3((UITMEeHTaMH Ha JINHEHHbIE U KBaJApaTUYHbIE MHOKUTEIH.
2. HaiiTi Heompe/ielIeHHbIe HHTETPAITBI:

4)J~ dx

1) I(5X +T)dx, 2) jXS Inxdx; 3) jcos8 xsin xdx; Y

n/2

3. BerunciauTh onpeneaeHHbIN HHTETpat: IX cos4xdx .
0

4. Pemmuth muddepeHumanbubie ypapaenus: 1) y' — y2 cos?2x = 0
2) y'—3_y =2x8, 3) y"—=5y'+6y=0.
X
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MuHuCTEpCTBO HAYKH U BbIcIIero oopasosanusi P®
I'PO3HEHCKWI I'OCYJJAPCTBEHHBI HE®TAHOW TEXHUYECKWI YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIIMKOBa

JlucumnianHa MaremaTuka

ULDTI Ipyma BYMB
1. Paznoxenue paroHaIbHON ApoOM Ha CyMMY IpocTermux apobeit. MHTerpupoBanue
palMoOHAIBHBIX APOOEH.
2. Haiitn HCOHpeI[eJ'IeHHI)Ie WHTETpaJbl:

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

1

dx

X2 +8x+18

3. BeraucnuTh onpeaeneHHbIi HHTerpalt: [[xe‘zxdx .

) g 8@)epeHuHaanHe y%SB;IGEI/I%I i 6o

x

MuHHCTEPCTBO HAYKH M BbicLIero odopasosanus P®
I'POBHEHCKHWU I'OCY JAPCTBEHHBIM HE®TAHOU TEXHUYECKUU YHUBEPCUTET

nMmend akaa. M.J1. MWummoHIyKoBa
JIMcuuIuiiHa MaTtemaTuka

NIDTII I'pynma BYMb

1. HecoOGcTBeHHBIE MHTETPAJIBL, UX OCHOBHBIE CBOMCTBa. [IpU3HaKu cXOAMMOCTH HECOOCTBEHHBIX
UHTErPaJIoB.
2. HaiiTu Heonpe/ielIeHHbIe HHTETPAIIbI:

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

n/2

3. BeraucnuTh onpeeneHHbINH HHTEeTpalt: XCOsS g dx .

dx
(x-1)(x-2)

D y'= 2:;; 2) xy'-2y =3x8;

4. Pemmtsb nquddepeHnnanbHble ypaBHEHUS:

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

MuHHCTEpPCTBO HAYKH M BbicLIero odopa3osanus P®
I'POBHEHCKHUU I'OCY JAPCTBEHHBIN HE®TAHOU TEXHUYECKW YHUBEPCUTET

nmenu akaa. M.J[. MuummoHImmuKoBa
JlucrmIninHa MartemaTuKa
HNIDOTII I'pymna BYMDb

1. Tuddepennmansabie ypaBHeHUs.. OCHOBHBIE TIOHATHSL.
2. HaﬁTH HEOIIPEIEIICHHbBIEC HHTErPaJIbL:
3 3 xdx dx
1)j< =5x°)dx; 2) [x® Inxdx; )j DA
X2 + 5+ 2x + x?
2
3. BBIUMCTUTD ONpeeeHHbI HHTETPa: i cos’ x sin x dx.
4. Pemuthb nn(bd)epeHuHaanf%e YpaBHEHUS:
1) xy' = 2y? 2) y'+2 =2x3; 3)y =sin5x.
X
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MuHuCTEpCTBO HAYKH U BbIcIIero oopasosanusi P®
T'PO3HEHCKUI I'OCYJAPCTBEHHBIN HE®TAHOU TEXHUUECKU YHUBEPCUTET

nMmeHu akaa. M.J[. MuuimoHIIMKOBa
Jlvcuunianaa MareMaTHKa

WLDTII pynma BYMB

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

2. Haiitu HeompeiesIeHHbIE HHTETPaJIbI:
. 3)sinxdx . 4)p___dx
6x7 + 2 zd;zjxesxdx, =LA _
1)I(X - 3\/)(7))( ) J.(;os)(_|.4’ J.X2+2X-i—22

a3

3. BBIUMCIUTH ONpeAeIeHHbII HHTEeTPa: jX Inxdx .

4. PGIHI/ITI) zgrnq)@epeHuHam?)Hme YpaBHEHUS:
1) y 2)y'— 2 =x3 3)y' =7y +6y=0.

X X
_ MuHHCTEPCTBO HAYKH U BbICIEr0 o0pasoBanus P®
I'POBHEHCKUU I'OCYJAPCTBEHHbBI HEOTAHOU TEXHUYECKUU YHUBEPCUTET

nMeHu akaa. M. /1. MWIIHOHIITUKOBA

JIMCLUILTHA MareMaTHKa
HNIDTII I'pynma BYMb

1. Tunb! npocTeHIINX PaLIMOHAIBHBIX JPOOEH U UX UHTETPUPOBAHHUE.
2. HaI/ITI/I H@HpeI[CJICHHbIe I/IHTGFE I:
1) (3"- )X 2) xemgy, HT xdx [

x° J x2+40 Y \/15+x

T

3. BeIuucnuTh onpeeneHHblil HHTerpait: IXCOS § dx .

4. Pemmtsb quddepeHnraibHble ypaBHEHUS:

236, " )
: 2)y— =T7x% 3)y =cos7x+ x3;

X X

1)y =1

MuHHCTEpPCTBO HAYKH M BbicLIero odopa3osanus P®
I'POBHEHCKHUU I'OCY JAPCTBEHHBIN HE®TAHOU TEXHUYECKW YHUBEPCUTET

nMmend akan. M.J1. MuwummoHmuykoBa
JlucrmIninHa MartemaTuKa
NILDTII I'pynmma BYMb

1. InTerpupoBaHne TPUTOHOMETPUUECKUX (PYHKITHH.
2. HaiiTu HeonpeieleHHble HHTErPaJIbl:

1
D ((—= 4 23x3 = 70)dx; 2) [ xsin@x + 3)dx; tgxdx. rdx
N+ 20 =T 2) [xsin@x+3) Dot x Niso—x

T

X
3. BEIYMCIIUTE ONpe/IeeHHBIH HHTErpa: ixsin de :

.4
0 ¥-L =26
X

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

3) y"=3x+C0S X.
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MuHuCTEpCTBO HAYKH U BbIcIIero oopasosanusi P®
T'PO3HEHCKUI I'OCYJAPCTBEHHBIN HE®TAHOU TEXHUUECKU YHUBEPCUTET

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

1. Onpenenennsbiii uHTErpai u ero cpoiicrea. ®opmyna Hetorona-Jlelioauna.
2. Haiitu HeompeiesIeHHbIE HHTETPaJIbI:

1 [ fortt 14850 3) psinxdx. o dx
) .[( + )dx;  2) J(2X+3)COS3XdX Jcoszx' 4)j5+ BX + X2
2

3. BerunciuThb onpeseneH bl HHTErpal: J‘ (2x3 - 3x + 3)dx .
]

4. Pemmmts quddepeHnranbHble ypaBHEHUS:
. Y
1) x'+3y=0;2) V= =x%; 3) y"=3x% +2x .
X

MuHuCTepCTBO HAYKH M BbIcIIero odopasosanus P®
'PO3BHEHCKHI I'OCYIAPCTBEHHbBIN HE®TIHOU TEXHUUECKUI YHUBEPCUTET

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

1. ITpunosxkeHust onpeereHHOro HHTerpana.
2. HaiiTu HeonpeieIeHHbIe HHTETPAJIbI:

3 x x X dx
d).|‘[6x4 +3t7—_de;6)f2 .3 5dx; 6)[(Bx—2)-cosxdx; 2)f se=*
X
! dx
3. Borauenuts onpeneneHHpi uaTerpan: | —————.
5 X +4X+5
. 2
4. Pemnts muddepennmansabie ypapaenns: 1) xy' =3y?; 2) YV~ —= X
X

3)2y" + 2y'+ 5y = 0.
Kpurepuu oueHKH (6 pamkax npomes’cymounou ammecmayuu)

Peznamenmom BPC kagheopvl «Bvlcuias u npukiaonas Mmamemamuray omeem cmyoeHma Ha
9K3aMeHe OYeHUusaemcs no 5-06aiivHou wKae.

Kpurepuii oieHKH 0TBeTa HA IK3aMeHe:

— 5 0annoB TMOJy4yaeT CTYAEHT, NPOJAEMOHCTPUPOBABIIMN IIOJIHOE BIIAJICHHE 3HAHUSIMH B
COOTBETCTBUH C TpeOOBAaHUSAMH y4eOHOW MpOrpaMMbl, T.€. PEIIMBIIMNA Bce 3a1aHus 0e3 OomHMOOK B
JIOTMYECKUX PACCYXACHUSAX U B 0OOCHOBAHUU PEIICHUS;

— 4 Ganja mosiydaeT CTYIEHT, KOTOPBI MpU IMOJHOM BIIAJEHUH 3HAHUSIMU B COOTBETCTBUU C
TpeOOBaHUSIMU Y4E€OHOH TPOrpaMMbl JIONMYCTHJI OT/ACIbHBIC HECYIIECTBEHHBIC OIMMOKK JHO0
NPUBEJICHHBIE UM pPEIICHUs] HEJOCTATOYHO 0OOCHOBAHBI;

— 3 6aJu1a TOJy4yaeT CTYIEHT NPU HEMIOJIHOM H3JI0KEHUHU MOJIYYEHHBIX 3HAHWN, TOMYCTUBLINM IIPU
3TOM OT/IEJIbHbIE CYIIECTBEHHBIE OIIMOKH;

— 2 0anjga 1mony4yaeT CTYIEHT NpuU OECCUCTEMHOM U3JI0KECHUU MaTepualna, JOMYyCKaIoIIui
CYIIIECTBEHHBIE OIIMOKH, KOTOpPBIE MOTYT IMPEMATCTBOBATH YCBOCHUIO JajibHeHIe yueOHOi
uHpopmaruu.
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