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ITACIIOPT
®OHJIA OLIEHOYHBIX CPECTB 10 YUYEBHOU JUCHUIUIMHE

MATEMATHKA
KonTponupyembie o
Ne pa3nelJ2 il Kon xoHTpOIMpyeMon HaumenoBanue
n/m p KOMIIETEHIIMH (WJIM €€ YacTh) | OLIEHOYHOTr'O CPeJICTBA
(TeMBI) TUCITUTIIINHBI
CobecenoBanue
1. | Jluneiinas anreGpa OIIK-2 KonrponsHas pabora
DK3aMeH
DNeMEeHTbI BEKTOPHOM CUGCOCNOBARNG
2. p OIIK-2 Konrtponbnas padota
anreopsl
DK3aMeH
AHanuTnyeckas (50ECeORAHNG
3. OIIK-2 KontponpHas padora
TCOMETPHUS
DK3aMeH
CobecenoBanne
4. | Teopus npenenos OIIK-2 KonrtponsHas pabora
DK3aMeH
Huddepenunansaoe CobecenoBanue
5. | ucuucnenue GyHKIUI OIIK-2 KonTponbnas pabora
OJIHOM NepeMEeHHOMN DK3aMeH
npdepenmanbHoe
EC‘{?I%)JIEHI/IE GbyHKIMN Co5Cce/IORARNG
6. yH OIIK-2 KonTponbras pabora
HECKOJIbKUX
DK3aMeH
MIePEMEHHBIX
MHTerballLHOE CobecenoBanue
7. p OIIK-2 KonTponbnas padbora
HCYHCIICHUE
DK3aMeH
CobecenoBanue
nddepeHmaTbHBIC
8. Hudpdepenn OIIK-2 KonrponsHas pabora
ypaBHEHUs
DK3aMeH
CobecenoBanue
9. | Pagmr OIIK-2 KonrtponsHas pabora
DK3aMeH
CobecenoBanue
10. | KparHbie HHTETrpaIIbI OIIK-2 KonTponbnas padota
DK3aMeH
OcHOBBI TEOpUU
BEDOSTHOCT e% " CobecenoBanue
11. p . OIlK-2 Kontponbnas padota
MaTeMaTHYeCKOH
DK3aMeH
CTaTUCTUKH




INEPEYEHDb OHEHOYHbIX CPEACTB

HaumeHoBaHue IIpencrasienue
Ne Kparkas xapakrepucTuka
OLICHOYHOI0 OLICHOYHOI'0 CpeICTBA
n/n OLICHOYHOI'0 CPeACTBA
cpeacTsa B oHzae
CpeacTBO KOHTPOJISI YCBOCHUSI y4eOHOTO
Marepuana TeMbl, pa3zesia Win pa3eioB Bomnpocst
CobecenoBanue
1 JTUCIUIUIMHBI, OPraHU30BaHHOE KakK yueOHOe 110 TeMaMm/pasienam
3aHATHUE B BUJE coOece10BaHMS MPEToaBaTelisi ¢ | AUCHUILTUHBI
00y4JarouuMucs
CpencTBo IpoBEpKU YMEHUN IPUMEHATH
KoHTpobHas IIOJIyYEHHBIC 3HAHUS JIJIs PEIICHHS 33714 Kommext
2 aGoTa KOHTPOJIbHBIX
p OIIPENIEIIEHHOr0 TUIIA IO TEME UJIU 3a/JaHMi [0 BADHAHTAM
paszzeny y4eOHOM TUCUIUTUTHHBI.
o o . Komnnexr
CpencTBo IpOBEpPKU 3HaHUM, YMEHUH, BIIaJICHUH,
3 |5 5 5 9K3aMEHAalMOHHBIX
MpUOOPETEHHBIX 00YYaOIMMCS B TEUECHUE
K3aMeH proop ydaromt ouneToB
ceMecrpa.

MEPBbIIA CEMECTP
BOIIPOCHI JJI51 COBECEJIOBAHUS (TEKYILIUIA KOHTPO.Ib)

Pa3nen: «JIuneiinas aaredpa, 3jieMeHTbl BEeKTOPHOI'0 AaHAJIN3a, AHAJUTHYECKAsl TeoMeTpPUsD)

no

Omnpenenurenu 2-ro ¥ 3-ro NOpsAAKOB. AnreOpanyeckre AOMOJIHEHNUS U MUHOPBI.

[TonsiTue 06 onpenenurene n-ro nopsaka. OCHOBHBIE — CBOWCTBAa  omlpelenuTened;  UX
IIPUMEHEHHNE K BBIUMCIICHUIO ONIPENEIUTENEH n-T0 MOPSIAKA.

Cucremsl nuHeiHbIX ypaBHeHH. [TpaBuiio Kpamepa. OgHoponHas cuctema.

Matpuupbl. [eiictBus Haa marpuniamu. OOpaTtHas Marpuiia. MaTpUuHBIM CcrIOCOO peleHUs
CUCTEM JIMHENHBIX YPaBHCHUM.

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

JlekapToBBl IPSMOYTOJBHBIE CHCTEMBI KOOPAMHAT HA IUIOCKOCTM W B IIPOCTPAHCTBE.
[TonsipHas cucrtema KOOpAUHAT.

Bexkropsl. JIuHeHBIE Oonepanuu Haj BeKTOpaMU. JIMHEHHO He3aBUCHUMBIE BEKTOpBI. basuc,
pasnoxenue no Oasucy. IIpoeknuu BekTOopa Ha ocu KoopauHaT. KoopauHatbl BekTOpa.
JlnvHa BEKTOpA U HANPABIAIOIIKME KOCUHYCHI. Y CIIOBUS KOJIIMHEAPHOCTU BEKTOPOB.
CkansipHO€ TPOU3BEJIEHUE BEKTOPOB M €r0 CBOMCTBA. YTOJ MEXIY BEKTOpamH. Y CIIOBUE
MEPIEHIUKYIISIPHOCTH ABYX BEKTOPOB. MEXaHUYECKUN CMBICI CKAJISIPHOIO IIPOU3BEICHHUS.
BekropHoe M cmemaHHoe Npou3BEACHUS BEKTOPOB. OCHOBHBIE CBOWCTBA M BBIYMCIICHUE
yepe3 omnpenenutend. KoMIutaHapHOCTh TpEX BEKTOpoB. ['eoMeTpuueckne NpUIIOKEHUS
BEKTOPHOI'O M CMEIIAHHOTO IPOU3BEICHUN.

[Tonatue o0 ypaBHEHHHU MOBEPXHOCTH B MPOCTPAHCTBE M YPaBHEHUU JMHUU Ha TUIOCKOCTH.
[Ipsimasg Ha miockocTH. PasnnuHble BUIBI ypaBHEHHMM NPSIMOM Ha IJIOCKOCTH. YTOJ MEXIY
NPSAMBIMU. Y CJIOBUS MEPHNEHIUKYISIPHOCTH M MAapaJUICIbBHOCTH MNpsAMbIX. PaccrosHue ot
TOYKH J0 MPSIMO.




10. KanoHunyeckue ypaBHEHHUS KPUBBIX BTOPOTO TMOPSIKA: OKPYKHOCTH, DJUIMIICA, THIEPOOJIBI,

napaboIbl.

11.  YpaBHeHMs NJIOCKOCTH U HpPSIMOH B HPOCTPAHCTBE. YTOJI MEXIY NPSIMBIMH. YTOJ MEXKAY
IIPSIMOM U IUIOCKOCTBHIO. TOoYKa nepecedeHus psiMOU U INIOCKOCTH.

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

Pa3nea: «Ilpexes u HenmpepbIBHOCTH (PyHKIMI»

1. [Ipenen ¢pynkuuu B Touke. [lpenen pynkuuu Ha 6eckoHeyHOCTH. OTHOCTOPOHHUE TIPEACHI.
OrpaHu4eHHOCTb (PYHKIIMH, UMEIOLIHH ITpeielt.
2. BeckoneuHo Oonpmias u OECKOHEYHO Majast (PYHKIMH U CBA3b MEXIy HUMH. PaznmoxxeHue
(GyHKLIMH, UMEIOLIEeH IIpefies], Ha IOCTOSHHYIO U OECKOHEUHYIO Mallyo. [ 0 0
o 0 o | o
3. OcHoBHBIE TeOpeMbl O mpezenax. PackpbiTue HeolpeneleHHOCTeH U ITepBsrii

3aMeyaTeIbHbIN MpeJIedl.

4. Yucnossle nocneposarenbHocTu. llpenen nocnenosarenpHocTH. CylllecTBOBAaHME IIpenelia
MOHOTOHHOH OTpaHMYEHHOH mocieaoBaTenbHoCTH. Yncno e. HatypanbHbie Torapumsl.
S. CpaBHeHue OECKOHEYHO MaibIX. DKBHUBAJICHTHbIE OECKOHEYHO Majble. 3aMeHa OECKOHEUHO

MaJIbIX SKBUBAJIECHTHBIMU [P BBIYUCICHUU IIPEIEIIOB.

HenpepbiBHOCTb pyHKIMM B TOuKe. TOUKH pa3ppiBa GYHKLIMHU U UX KJacCU(UKALUS.

7. HenpepbiBHOCTS pyHKIIME Ha oTpe3ke. CBOHCTBa HEMPEpPHIBHBIX Ha OTpe3Ke (HYyHKIIMNA:
OrPaHUYEHHOCTh, CYIIECTBOBAHUE HauOOJIBIIEr0 U HAMMEHbBILIEr0 3HaYEHUH, CyIIIeCTBOBaHHE
IIPOMEKYTOYHBIX 3HAYECHUM.

Kpurepun oueHku (8 pamxax mexywet ammecmayuu)

S

Pecnamenmom BPC kagedpvl «Bvicuwias u npuxiadnas mamemamuxa» npeoycmompero 10
bannos 3a mekywylo ammecmayuro. Kpumepuu oyenxu pazpabomawsi, UCX00s U3 pazoenenus
bannos: 5 6408 3a 0CB0CHUEe MeOPEeMUYECKUX 80NPOCO8 OUCYUNIUHDL, 5 OANI08 — 3a BbINOJIHEHUE
OOMAUIHUX 3A0AHUL.

KpnTeplm OILCHKH OTBETOB HA TCOPETUYECCKHUE BOIIPOCHI:

— 5 0a/ul0B BBICTABJSeTCH CTYIEHTY, eCJIM OH M3JIOKWI COJAEp)KaHHe BoIpoca B 00beMe,
IPEJYCMOTPEHHOM MPOrpaMMOM, MpPU 3TOM H3JI0XKHUI MaTepuanl TPaMOTHBIM SI3bIKOM, TOYHO
UCMOJb3ys MaTeMaTHYeCKyl0 TEPMMHOJIOTHIO U CHMBOJIUKY, B ONPEIENCHHON JIOTMYECKOM
MOCJIe10BaTEIbHOCTH;

— 4 Ganna BBICTABJSIIOTCH CTYAEHTY, €CJM TPH JOCTATOYHO IOJIHOM W TPAMOTHOM OCBEIICHUH
BOIIPOCa OH JIONYCTHJ HEOOJBIINE HETOYHOCTH, HE HMCKAXKAIOIIME MATEMAaTHUECKOTO COJEPIKAHHS
OTBETA,

— 3 Oajuia BBICTABJSIIOTCH CTYAEHTY IIpU HEMOJHOM pPacKpbITUM COJEp)KaHUs BOIpoca
(conmeprkaHue BOIpOca U3J0KEHO (PparMeHTapHO, HE BCET/Ia MOCIeI0BATEIHHO), HO TTOKa3aHo o0Iee
MIOHMMAaHME BONPOCa; JOMYIIEHbI OIIUOKH MPH UCHOIb30BAHUU MaTEMaTHUYECKON TEPMUHOJIOTUY;

— 2 0aj1a moJiy4yaeT CTYAEHT, IPOJAEMOHCTPUPOBABLINM OOpPBIBOUHBIC 3HAHUS U JIOMYCTUBIINN
OLIMOKHM B OIpEeJICIEHUH MTOHATUN U ITPHU UCTIOIb30BAHUU MaTEMAaTUYECKON TEPMHUHOJIOTUH;

— 1 6ay1 moy4aer CTyIeHT, IPOAEMOHCTpUPOBaBILINi 3HaHue MeHee 10% marepuaia, BBIHECEHHOTO
Ha KOJIJIOKBUYM.



KOMILIEKT 3AJAHUH JIJIsI KOHTPOJBHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)

INHEPBASI ATTECTALUS
ugell %1 3) 5 (5 2|
-5 -4 6 —7

Haritu nmpoussenenue matpur A*B, ecnu:
pousBEn put 3%, + 5%, + 7% =1

X —3X, —9%; =8,

Pemmth cucremy nuHeiHbIX ypaBHeHU MeTojioM Kpamepa mwnm [Naycca: 2%+ 2%, = 3%, =1.

Haiitn koner Bekropa 9 = {3-1 2}, €CJI €ro Hayajo B Touke M (]" -1 2).

YHIpocTuTh BhIpasKeHUE: (2‘7 -3 ) x (g + 45) :

Haiitu yron npu Bepuuse A B TpeyroiasHuke ABC, ecnu:
A (0; 3; 1), B(1; 5; -6), C(-5; 2; 1).
3
2 -10
BUAET Ne2 ,B=[3 -2|.
{3 o
1. Haiitu npousBenenue matpuil A*B, ecnu: 1

2. PemuTh cucTeMy JIMHEWHBIX ypaBHEeHUH MeToaoM Kpamepa miu ["aycca:
2%, +5X, + 3%, =6,
X —3X%, —9%; =8,
2% + 4%, —3%; =9.

HaiiTi Ha4yasio BeKTOpa b = {5126}

, €CJIM eT0 KOHell B TOUKe A (217:8),

VIIPOCTUTE BBIPAXKEHHUE: (5a + 36)X (25 - B)

5. Haiitu momans tpeyronsuuka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

3 -2 0] -5 BUJIET Ne3
. AHajitu npousaenanpe Matpunl A*B, ecnu:

2 4 2 7

-

2. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUH MeTogoM Kpamepa mim ["aycca:
X, + X, + X3 =6,
X + X, — %3 =10,
3% + X, + 3%, =12.
3. Haiitu Hauano Bexropa b = 5:10:-2]
4. YupocTuTe BhIpaKEHHUE: (a + b)2 + (a - b)z'

5. Haiitu yroia npu Bepiiune B tpeyronsuuka ABC, ecinu: A(5; -3; 4), B(7; 0; 7), C(6; —3; -1)

. ecym ero koHerr B Touke A (27:8).

BUJIET Ne 4
1. H/'iu”i M—liponﬁjﬂ%uie[ﬁanp&JA*B, eCIIH:
-5 —6) 4 -7)

2. Pemmth cuctemy MMHEHHBIX ypaBHEeHHH MeTogoM Kpamepa wiu [aycca:



X 42X, + 3% =5,
2% — Xy — %3 =1,
X, 43X, +4X; =6,

3. Haiitu koHer Bextopa = {1;_343}, eCIIH ero Haao B Touxe MG L2),

4. YHOpocTUTe BHIpaKEHUE: (25 * 36)X (5 + 26)

5. Haittu 006éM mupamuasl ABCD, ecm:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

15 2 2 1 0) BMHIET Ne5
1. HI‘?E U BPOK3BgIICHIe Ma§pﬂgﬁ*£§ CIH:
-3 11 4 5 -3

2. PemuTh cucTteMy JIMHEWHBIX ypaBHEeHHI MeTooM Kpamepa unu [Maycca:
2X — Xy + Xg =4,
3% + 2%, + 2%, =1,
X, — 2%, + X = 2.
Haiiti koHer Bektopa ¢ :_{5? __l' —_2}, €C/I €0 HAYalNo B TOUKE mG-13)
4. YupocTuTe BhIpaKEHHE: (Zi _3j)' j+ (3i + k)' k
5. Haiitu miomanas Tpeyroasauka ABC, ecnu: A(8; 6; —3), B(2; 2; —1), C(8; 7; -3).

2 1 BUJIET Ne6
1, _Haiitn g1 03B Aerrd mar i A¥B, ecom:
5 9 2 4 3

2. PemmuTh cucTeMy JIMHEHHBIX ypaBHEeHUH MeTogoM Kpamepa mimm ["aycca:
3x, + 4%, —3%; =4,
2% — X, + X3 =2,
X + X, —2X%; =0.

3. Haiftu Hauano BekTopa b={1,2- 6}, €CIIH €T0 KOHEI B TOUKe A (2:116),

4. YHpocTuTte BhIpaKeHHE: (a +bjxb+(3a- C)X C

5. Haiiti 066éM mupamuabl ABCD, ecnu: A(-5; 0; 0), B(-1; —-1; -1), C(0; 0; 4), D(-3; -3; 7).

1 -3 BUWIET Ne7
1. I}EaZI 13 IpgH B%;Ign{H@Ma&ﬁHu A*B, ecnu:
’ - 4 .
3 1

2. Pemmth cucteMy NMHEHHBIX ypaBHEeHHIH MeTogoM Kpamepa miu [aycca:
X, + 2%, + X5 =8,
2% — X+ X3 =3,
2% +3X, — X3 =5.
3. Haiitu koHel BeKTOpa a= {f';l': 2 , €CJIK €r0 Havao B Touke M E-1- 2).
4. VYrpocTuTe BHIpaKEHUE: (Za + b)x b— Za)
5. Haittu momans tpeyronsuuka ABC, ecimu: A (6; 9; -13), B(9; 10; —11), C(3; 5; —7)



BUJIET Ne8
1. HaI/ITI/I \'{pOﬁBB&THI/Ie fﬁrpyih AB, 80}1
0 -4 5

2. Pemmth cucTemy JIMHEWHBIX ypaBHeHUH MeTonoM Kpamepa nmm ["aycca:
2% —4X, +3%; =1,
X, — 2%, +4%; =3,
3% — X, +5%; = 2.
3. Haiitu Havamno BeKTopa b =1{53;- 6} €CIIA €TO KOHEI] B TOUKE Al
5a— c)x (3c + a)

2,4;8)

4.  VYOpocTUTe BBIPAKEHUE:
5. Haiitu miomans tpeyronbuuka ABC, ecnu: A(4; 3; -2), B(5; 5; —6), C(7; 2; —6)

-2 11 2 3 BUJIET Ne9
1y - [HgiTuaipgu3peneyue MaTpuiy A*B, eciu:
3 -1 2 0 5

.Z)Qﬁ_eilﬁ%T%X%_I?ﬁr’eMy JUHENHbIX ypaBHeHUl MetoaoM Kpamepa nnu ["aycca:
2
2% — 33X, + X5 =1.

3. Haiitu KOHEII BCKTOpa a= { 5L 2} €CJIM €r0 Ha4yaJio B TOUKE M( -1 2).

2I(] xk)+3]( xk)+3k(| X J)

>

Ypocture BeIpaKeHue:
5. Haiitu miomans tpeyrosbauka ABC, ecnu: A(3; 3; 3), B(6; 3; —3), C(5; -3; 0).

5 4 -2 -3 BWIET Ne 10
1 4 H I”fTI/I TPOU3RLICHHUE MATPHIL A*B, ecnu:
3 -5 7 5
3x1 4x, + 3X
eégnpzﬁncaeMy JMHEWHBIX ypaBHeHUN MeTo10M Kpamepa nwnm [Naycca:
2x1+6x2+2x3_3

b ={212:-1} ecyi ero xomen B Touke A2 48),

Haiitn Hayamgo BeKTopa
(Za + b)x (a 5b)

. YIpocTure BbIpaKeHHE:
5. Haiiti 006éM nupamusl ABCD, ecu: A(8; 4; -5), B(8; 7; —3), C(8; 6; -3), D(3; 3; 1).

BWIET Nell

1. /IZIaTTﬁ npoﬁjBeé[es(ﬁe Mazp) u A*B, eciu:

2. Pemmth cucTeMy JIMHEWHBIX ypaBHEeHUH MeTooM Kpamepa nmm "aycca:



3% +9X, + 7% =1,
X — 3%, —9%; =8,
2% + 2X, — 3% =1.

3. Haiftu koHel[ BeKTOpa a={3-1 2}, €CJIM €T'0 Hadajo B Touke M (1;_1; 2).

4. YIpoCTUTh BBHIPAKEHHE: (2‘7 - 3b) x (g + 45) :

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

1 3 BUJIET Ne 12
. Hai T nﬁ&m%}*g@g gmappun A*B, eciu:
-4 3 5

1

[

2. PemuTh cucTeMy JIMHEHHBIX ypaBHEeHUH MeTogoM Kpamepa i ["aycca:
2%, +5X, + 3%, =6,
X —3X, —9%; =8,
2% + 4%, —3%;=9.

Haiitu Hauasio BekTopa (217:8),

b 27{5;1%_ B}iecim €ro KOHell B Touke A
. YrpocTure BhIpaKEHHE: (5a+3b)>< (Za—b)
5. Haiitu miomanas Tpeyroasauka ABC, ecnu: A(7; 2; —6), B(2; 4; —3), C(5; 2; —4).

BUJIET Ne13
3 2 0 -5

1. Haijn gpongsengH aTpy A*B, ecimn:
2 4 2 7

2. Pemmth cucremy nuHENHHBIX ypaBHeHHH MeTogoM Kpamepa minu Iaycca:
{xl + X, + X =6,
X, + X, — X3 =10,
3% + X, + 3%, =12.

={5,10;-2}

3. Haiitn Havano BekTopa P , €CJTH €T0 KOHeI[ B TOUKe A 27:8),

4. YHupocTuTe BBIPaKEHHE: (5 + 6)2 + (5 - 6)2'

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

BUJIET Ne14

1. HaﬁT}{/I poidzBend neMa pui AZB, eciu:
\-5 -6)" 4 -7/

2. PemmTh cucTeMy JIMHEHHBIX ypaBHEeHUH MeTooM Kpamepa mmu Maycca:

X+ 2X, +3X%; =5,
2% — X, — X3 =1,
X, 43X, +4X; =6;

3. Haiitu xouen Bektopa ¢ = {};_L;g} , €CIIM €r0 Hayano B Touke M (31:2),
VIpOCTHTE BBIpaKEHHE: (Za + 3b)>< (a + Zb)

5. Haiitr 006éM mupamuast ABCD, ecu: A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).



1 5 2 2 1 0\BHWIET Nel15
- Haiitg npoyssgyieyue matpuy A*B, ecyit:
-3 11 4 5 -3

. Pemmmth cucremy nuHeHbIX ypaBHeHu MmeTonoM Kpamepa unu [Maycca:

. YrpocTure BbIpaKeHHE:

2% — X, + X3 =4,

3% + 2%, + 2%, =1,

X, — 2%, + X5 = 2.
Haiiti koHer Bektopa 9 = {5-1%- 2}, €CJIM €ro HavaJjio B Touke M @
(2i-3])- 5+ (& +k)-k

-13)

5. Haiitu momans Tpeyronsauka ABC, eciu: A(8; 6; —3), B(2; 2; -1), C(8; 7; -3).

2 BWJIET Nel6
. Ijan np(g& BgILC e Makpik A*B €CIIU:
5 9 2 4 3

. Pemmts cucremy nuHelHbIX ypaBHeHHH MeTo0M Kpamepa unu [Naycca:

4. YHOpocTHUTe BBIpaKEHUE:

3x, + 4%, —3%X; =4,

2% — X+ X3 =2,

X+ Xy — 2% =0.
Haiitn nayasno BeKTOpa b= {:L' 2 - 6} €CJIU €T0 KOHEIl B TOUKe 4 (2 11, 6),
(a+b xb+ 3a— c)xc

. Haiiti 006&M mupamust ABCD, eciu: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).

1 BUJIET Ne17
. Hait AI/I pé)m]ie C%/Ie Eﬂ?%pﬂi:[}A*B €CJIN:
3

. Pemnts cuctemy nmHelHbIX ypaBHEeHUI MeTonoM Kpamepa i ["aycca:

X, + 2%, + X5 =8,
2% — X+ X3 =3,
2% +3X, — X3 =5.

3. Haiitu xoHel BekTOpa a={41-2] €CJIM €ro Ha4yaJlo B Touke M L-1- 2)_

4. VYrpocTuTe BhIpaKEHUE:

(2a+b)>< b— Za)
Haittu mtomazns tpeyronsuuka ABC, ecmu: A(6; 9; —13), B(9; 10; -11), C(3; 5; -7)

. Hanm poﬁ3B Hne zﬁrpﬁhA—”iB &y
0) -4 5)

BUJIET Ne18

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



. YrpocTure BbIpaKeHHE:

2% —4X, +3%; =1,
3% — %, +5%;=2.
. Haiitu nauano Bexropa ° = 5:3,-6

}, €CJIM ero KOHel[ B Touke 4 (2:4:8),
(sa—cx(3c+a)

. Haiit miomans tpeyronsuuka ABC, eciu: A(4; 3; -2), B(5; 5; —6), C(7; 2; —6)

-2 11 2 3 BUWJIET Ne 19
. Hailtignpoysggaiegug yatpuu A*B, eciu:
3 -1 2 0 5

ZLYE + X, + 3%, =3, . o

EUIUTE CI/ICT?el\ﬁy JMHEWHBIX ypaBHeHUI MeToioM Kpamepa unu [Maycca:
X+ X+ Xy =4,

2% —3X, + X3 =1.

. Haiftu konen Bextopa @ = =552} eciy ero nauano s rouxe M (-1-12)

4, prOCTI/ITe BBIPAXCHHC: 2I(J % k)+3j(| X k)+ 3k(| X J)

5. Haiitu mwiomans Tpeyroasauka ABC, ecnu: A(3; 3; 3), B(6; 3; —3), C(5; -3; 0).

5 4 -2 -3 BUJIET Ne20
. H%“ITZ Hpouzpe/iegre MaTprijl A*B, eciu:
3 -5 7 5

%@&gg%@l\éﬁiﬂﬂHeHHHX YpaBHEHUHU METOJIOM KpaMepa niIn Faycca.

{e3x14x2 +3%, =1,

2% +6X%, + 2%, =3.

={2;12;,-1}

3. Haiitu Hagyanmo BekTopa b , €CJIM ero KOHell B Touke A (24:8),

. prOCTI/ITe BBIPAXKCHUC!

(25 + 5)>< (a - 55)
. Haiitu 06ném mupamuast ABCD, ecnu: A(8; 4; -5), B(8; 7; -3), C(8; 6; —-3), D(3; 3; 1).

BTOPASA ATTECTALUA

BWJIET 1
. Hanbl Touku A4, B u C. Haiitu: a) obiiee ypaBHeHHE NIPsIMOil AB; 0) ypaBHEHUE MPSIMOH,

npoxojsiei yepe3 Touky C napamiensHo NpsMoit AB; 6) ypaBHEHHE NPSIMOM, TPOXOIAILEH yepes
TouKy C NeprneHAuKYISIpHO IpsiMoit 4B
A(-1; 3), B(2; 5), C(5; 1).

. IIpuBecTn Kk KAHOHMYECKOMY BH]ly YPAaBHEHHE KPUBOU U IIOCTPOUTH €€:

5x% +9y? —30x +18y +9=0.

CocTaBuTh YpaBHEHUE MIIOCKOCTH, MPOXOASAIIEH Yepe3 TP 3aJaHHbIE TOUKH
M,(-2;0; -1), M, (L, —2; 3), M, (41, 2;)_

. Hawtu npenensr:



o

X
2 5 3 . tabx . X—8 ) 1
lim x2+3x+2 lim 3x4+4x2+x IIr‘rcl) g !(m[ ) lim AMX=1-1
a) X—>—2 2X +5X+2;6) X—>o0 5x* +9x —7’ 6) X—> 7X ,2) ’e) x—2 X—2

BUJIET 2
CocraBUTh ypaBHEHHUE MPSAMOM, IPOXOIALLIEH Yepe3 TO‘IK% nepecequI/m MPSMBIX:
x+2y+3=0 2x+3y+4=0 y papannensuoit mpamoit X T 8y=0
Haiitun koopauHaThl HEHTpaA U PAAUyYC OKPY>KHOCTHU U ITOCTPOUTH €€:
x% +y? +6y-7=0
CocTraBUTh ypaBHEHHUE IIJIOCKOCTH, POXOIALIEH Yepe3 TP 3aJaHHbIE TOUKH

M, (41D, M, (0-2;D), My(-3 1 0) |
X2 —4x+3 . 2X*+4x+3 N11-x-2 sin 4x
lim imY=———"2"< im

im—— X
Hantu MIpEIEb: a) x—3 x? -9 ’6) X—>o0 3 +9x-12 , B) X—7 7—X ; r) 0 thX X I[)

i [x+8jx
lim
oo\ X+7)
BWJIET 3

1. lansi Touku 4, B u C. Haiitu: a) obiiee ypaBHeHue npsimMoi AB;

0) ypaBHEHHUE MPSIMOMA, MPOXoasIIei yepe3 Touky C mapauie’abHO mpsiMoi AB

A(8; -10), B(4; -4), C(0; 7).

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

CocTaBUTH ygaBHeHHe IIJIOCKOCTH, Hpoxonsnuen 4YCPE3 TPU 3aJaHHBIC TOYKH

1.2), M (41:-1), M, (2.0:2)
lim X 2X—8 lim 4x°+5x—3

Haiitu npenenst: a) >4 x* —16 ; 0)*” 3x° +9x—12 )
. ) . 1 X _
fim SN6X i j lim X+1-2
B) x—>0 3X : r) x—o\ X + 3 e) x—3 X—3

BWJIET 4
CocTaBuTb {paBHeHI/Ie IIPSAMOM, MPOXOIAIIEH Yepe3 NaHHYIO TOUKY, EPIICHIUKYIISIPHO TaHHON

+3=

Haiitu KOOPJHATEI LICHTPA 1 PAAUYC OKPYKHOCTH H TOCTPOHTD eé:
x> +y* —8x+6y= 0

MIPSIMOIA: 2 ,

COCTaBI/ITB }BaBHeHI/IC HJ'IOCI(OCTI/I( HpOXOI[SIH.[CI/I qgepe3 TpU 3aJaHHBIC TOUYKU
M, (L —2;3), M, (4~

S3x42 . A4 —x "m(“lj

m 7 x—6;6)|!£9 3+ 0 +3, 5\ X =7

Haiitu npenensr: a)

im sin4x  Jxe7-3
x>0 tQ2X lim 2

BUWJIET 5
Hanbl Toukn 4, B u C. Haiitu: a) oOmiee ypaBHeHue npsimoil AB; 6) ypaBHEHHE NPAMOIA,

npoxozsieit uepes Touky C nmapajienbHo IpaMoii AB; ¢) ypaBHEHHE PSAMOM, POXOASIIEH yepes
touky C neprnenmukyisipro npsmoit AB.  A(5; 10), B(3; 9), C(-11; 4).
Hgmaecm K KAHOHMYECKOMY BUJ1y YPaBHEHUE KPUBOM U IIOCTPOUTH €€:

—4y—-6Xx+29=0



COCTaBUTh YPAaBHEHHE IUIOCKOCTH, Hpoxonﬂmen Yepe3 TPU 3aJaHHBIC TOUYKH

M, (4,2 1), M, (=L 0; —3), M, (2 L 2
X

2X +x-10 . 8 —9ox?+1 |im(2X_1j

X —-x-2 6)')('9;! 3X3+9X ’B)X_)Oo 2X+3

lim

Haiitu npenensl: a ) *-2

lim 10x \/15 -3

r) HOsin5x;e) HG X’ —36

BUWIET 6
Hanbl Toukn 4, B u C. Haiitu: a) obmee ypaBHeHue mnpsiMoil AB; 6) ypaBHEHHE TNPSIMOIA,

npoxozsieil uepes Touky C napajuienbHo IpAMoil AB; ¢) ypaBHEHHE IPSAMOM, IPOXOASIIEH uepes
TouKy C nepneHAuKYISIpHO NPsMOi AB.

A(-2;-7),B(3; 0), C(2; 2).
IIpuBecTn K KAHOHUYECKOMY BHJY yPaBHEHHE KpUBOH U ITOCTPOUTH €€:

16x* —9y? —64x —54y —161=0

CocTaBUTh ypaBHeHHe IIJIOCKOCTH, HpOXOL[SIH_[eI/I 4yepe3 TPU 3aJaHHBIC TOYKHU
M, (5. 0), M, (0; 4; —3), M, (L 4
im x? —3x+2 lim AX° +4x° —x ||m(x+lj
Haiitu MIpeIeIb: a) X2 2x2—x-6 ; 6) X—>0 3X3 +9X2 +3 , B) xoo\ X —7
lim sin4x imq/x+7_3
x—0 2

BUJIET 7
CocraBuTh 00111€€ ypaBHEHHE Hp;{MOI/I MIPOXOAS-IIIEH Yepe3 ABE TOUKHU U IPUBECTH €T0 K BUIY C

YIIIOBBIM K03 (uirieHTOM: Al-2- ) B(-54)

HpI/IBeCTI/I K KAHOHWYECKOMY BUJY YpaBHEHHUE 3JUIUIICA U TIOCTPOUTH €r0:
4x* +9y* +32x 54y +109 = 0

CoCTaBUTH )'S)aBHeHI/Ie HJ'IOCKOCTI/I HpOXOI[SIHIGI/I 4epe3 TpU 3aJaHHBIC TOYKN

M, (=3;0;1), M, (0; 2; 3), 3(3 1 - ,
) . . (3x+2\7,
lim 58 iy Seades o M
Haiitu npenensl: a) x-1 X* = 2x+1 0) x> 3x* +8x” ~12x B) X

. Sinbx I
i tg2x . , m 92—x—2
r) ,e) x—5 X _25

BUJIET 8
CocTaBUTh ypaBHEHHE MIPSIMON, IPOXOAIIEH YepE3 TOUKY IEPECEUEHUSI TPSAMBIX:

x+2y+3=01 2x+3y+4=0 1 MapaTeTbHOH TpSIMOit 3x—5y=0

2 2 .
TIpuBeCTH K KAHOHHYECKOMY BU/Y YPaBHEHHE THIIEPOOIIBI U TIOCTPOUTH e&: ~ Y 4y=0

COCTaBI/ITB ABHCHHUC IIJIOCKOCTHU HpOXO,Z[SIH_ICI/I 4Cepe3 TpU 3aJaHHBIC TOYKU
M, (=2;0; YBM(], 2:3), M, (4,-1; 2))



. xX*+2x-3 5x* +7x° +5 V3x+ —4
Haiitu npeensr: a)lm X2+5x+6;6) e X +8x* —2x. p) x—>5 x2_16

3 2x
Iim(1+—j lim 10x
X—0 x—2 ) X—0 Sin5X.

r)

BUJIET 9
Hanbl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHE NPsAMOi AB; 0) ypaBHEHUE MPSMOIA,

npoxoasieit yepes Touky C napauiesibHO IpsIMON AB; ¢) ypaBHEHUE NIPSIMOM, IPOXOAIIEH uepes3
TouKy C NeprneHAuKYIISIpHO IpsiMOil AB.

A(1; -1), B(3; -2), C(9; 7).
HpI/IBeCTI/I K KaHOHI/I‘IeCKOMy BUJlY YPAaBHEHUE KPUBOH U MIOCTPOUTH €€:

4x° +36y% +72y—16x—-92=0

CocTaBuTh YpaBHCHHEC INIOCKOCTH, HpOXO,Z[fIH_[Cﬁ 4yepe3 TPU 3aJaHHBIC TOYKHU

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

| 2x* —9x+10 i 8x" —9x° +x
Haiitu npenensl: a) x-2 x* -8 ; 6) x> 3x* +9x ;
X
x* -1 X+7 . sin7x
im———=— lim lim
)X +3-2 0 X x>0 5X

BUJIET 10

CocraBuTs o0111€ee ypaBHCHI/Ie Hp;{MOI/I MPOXOISIIECH Yepe3 ABE TOUKH, IPUBECTU €0 K BUAY
YPaBHEHUS B OTPE3KAX: (3 3) -2

HpI/IBeCTI/I K KaHOHUYCCKOMY BI/II[y ypaBHeHI/IC KpI/IBOI/I U MOCTPOUTH e€:

5x% +9y? —30x+18y +9=0.

COCTaBI/ITB ypaBHeHMe HJ‘IOCKOCTI/I HpOXOI[SIHIGI/I qepe3 TpI/I 3aJaHHBIC TOYKHA
M, (3,-12), 302(4 -1), M3(2 0;2)
X - X — . 8x°+4x3-3°
lim~——5

lim
Bbruncnuts npenensr: a) x> X* +125 5 6) xo 5x* +8x° —12x .

3x
lim 12 Iim(l—zj jm YSX+4-4
X e)

- lim
p) X0 SIN 6X . r) X=e

>4 x? —16

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

npoxoasieil yepe3 Touky C napaiiesibHo MpsiMOi AB; ¢) ypaBHEHUE NPSIMOM, MPOXOIAIIEH uepes
TouKy C NeprneHAuKYISIpHO IpsiMoit 4B

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

HpHBecm K KaHOHHMYECKOMY By YpaBHEHHE KPUBOM U MOCTPOUTH €€:

5x% +9y? —30x +18y +9=0.

CocrTaBUThH ABHCHHUC IIJIOCKOCTH, HpOXO,[[SIH_ICI/I 4Cpe3 TpU 3aJaHHBIC TOUYKU
M, (=2;0; YBM(L ~2,3), My(4-1,2;)



l X° +3x+2 fim 34+
Haiitu npenensr: a) -2 2x* +5x+2. 1 6)  xow 5x* +9x° —7 -
X
|| thX I|m X_8 . '\/X—l—l
)X~>0 X ;2) X—>00 o) .

lim
X—9 xX—>2 X —2

BUJIET 12
CocTaBuTh ypaBHEHHUE IIPAMOIL, POXOsIIeH Yepes TO‘IK% HepecequI/m IPAMBIX:
x+2y+3=0 2x+3y+4=0 y napannensuoit mpsmoii x+8y=0
HaiiTn KOOpJAMHATEI LIEHTPA U PAIUyC OKPYKHOCTH M IIOCTPOUTD €&:
x? +y? +6y—7=0

CocTaBUTh YpaBHEHHE IIJIOCKOCTH, POXOAAIIEH Uepe3 TpU 3aJJaHHbIE TOUKU
M, (4,1-1), M, (0;,-2; 1), M,(-3, L, 0).
l x> —4x+3 l 2%+ 4x + 3 lim V11-x -2
Haiitu npeiens: a) !D;] x* =9 ;6) x> 3x* +9x—12 ,B) 7 /=X
_sindx . (x+8)x
lim im| ——
r) x>0 tg2X L) X 7

BUWJIET 13
Hanbl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHE IPIMOil 4B,
0) ypaBHEHHUE NMPSMOH, MPoxo el uepe3 Touky C mapauieiabHo npsMon AB
A(8; -10), B(4; —4), C(0; 7).
[IpuBecTH K KAHOHUYECKOMY BUY YPAaBHEHUE KPUBO U TIOCTPOUTH €€:
16x* —9y”* —64x —18y +199 = 0.

3. COCTaBI/ITI) ypaBHeHMe HJIOCKOCTI/I npoxozmmen yepe3 TPU 3a/1aHHbIE TOUKU

lim X 2x 8 "m 4%* +5x -3
4. Haittu npenensr: a) X4 x*—16 ;)X 3X°+9x—12
. sinbx [ Xx-1 . AXx+1-2
lim lim lim ————=
B) x->0  3x 1) —>0 ) x—3

X+3 X—23

BUWJIET 14
CoctaBuTh zpaBH HUE HpHMOI/I MIPOXOAAIIECH Yepe3 JaHHYI0 TOUKY, NEPIEHANKYIIAPHO JAHHOU

+3=

Haiiti koopAMHATHI IIEHTPA U PaJNyC OKPYKHOCTH U MIOCTPOUTH €€:
x> +y° —8x+6y =0

MPSIMOM:

COCTaBHTB ABHCHUC IIJIOCKOCTH, HpOXOHHH_[eI/I qepe3 TpI/I 3aJaHHBIC TOYKU
M, (=2;0; YBM(L —2;3), M, (4:-1, 2;)

Haiitu npenenst:

i X2 —3X+2 i 4x° +4%° —x Im( +1j Iimsin4x
)!er] 2X* —x—6. . 6) XEQ 3x® +9x% +3 B) X 7 )P tg2x .




. AX+7-3
im——

Il) X—2 X2 -4

BUWJIET 15
Haubl Toukn 4, B u C. Haiitu: a) obmee ypaBHeHue npsiMoil AB; 6) ypaBHEHHE MNPsIMOIA,

npoxozsieil uepes Touky C napajuienbHo IpAMoil AB; ¢) ypaBHEHHE IPSAMOM, IPOXOASIIEH uepes
TouKy C NeprneHAuKYIISIpHO IIpsiMOil AB.

A(5; 10), B(3; 9), C(-11, 4).
H};I/IBGCTH K KAHOHMYECKOMY BUJlYy YPAaBHEHUE KPUBOM U IIOCTPOUTH €€:

-4y —-6x+29=0

CocTaBUTh PABHCHUC IIJIOCKOCTH, IT OXOI[HH.[CI/I 4yepe3 TPpU 3aJaHHBIC TOYKHU
M(—421§7 (-1 0;-3), My(2 L -2)

. 2% +x-10 . 8 =9%°+1  |im 2x-1)"
im=7——> i ion

2 3 o
Haiitu Mpeeb: a) x—2 X —X— 2 . 6) o IXT 49X , B) x>0\ 2X + 3 :

lim 10x \/15 -3

mX*Oﬂn5X;@ w% X’ —36

BUJIET 16
Hanwl Toukn 4, B u C. Haiitu: a) oOmee ypaBHeHue npsiMoil AB; 6) ypaBHEHHE TNPSIMONA,
npoxozsieit uepes Touky C napajienbHo NpIMoil AB; ¢) ypaBHEHHE PSAMOI, IPOXOASIIEH uepes
Touky C NepneHuKyIsIpHO NpsMON AB.
A(-2;-7),B(3; 0), C(2; 2).
[IpuBecTr K KAHOHUYECKOMY By ypaBHeHI/Ie KPUBOHW U IOCTPOUTH €€:

16x? —9y? —64x —54y —161=0

CocTaBUTH ypaBHeHI/Ie HJ'IOCKOCTI/I HpOXOI[SIH.[CI/I qgepe3 TpU 3aJaHHBIC TOUYKU
M, (5:1; 0), M, (0; 4 —3), My (L 4 -

X2 —3x+2 AP+ —x ||m(x+lj

II 3 2 X—>0

m-- ¢~
Haiitu npenensr: a) -2 2x* —x=6;§) oo 3 +9X" +3 )
sin 4x i JX+7-3
m-—————-

|
0 x—0 thX . X5 X2 4

X—7

BUWJIET 17

CocTaBuTh 00111€€ ypaBHEHUE NPSMOIL, TPOXOA-1IeH yepe3 1B TOUKU U IPUBECTU €ro K BUIY C

YTJIOBBIM KOO PUIEHTOM: Al-2- 3) uB (-5:4)

HpI/IBeCTI/I K KAHOHMYECKOMY BUJY YPaBHEHHUE JUTUIICA U TIOCTPOUTH €T0:
4x* +9y° +32x 54y +109 = 0

CocTaBHuTh ygaBHeHHe HJ'IOCKOCTI/I npoxonﬂmen qgepe3 TpU 3aJaHHBIC TOYKHU

M, (=3;0;1), M, (0: 2; 3), M, (3, L; -
: .y - (3x+2)"
lim 53, Ilm—5X races o lim o]
Haiitu npenensl: a) x>t X*—2x+1 0) x> 3x* +8x” ~12x B) X



. SIn6Xx I~
legf} tg2x lim 92—x_—2

BUWJIET 18

CocTaBUTh YpaBHEHHE MIPSIMON, IPOXOAIIEH YEpE3 TOUKY IEPECEUEHUSI TPSMBIX:

x+2y+3:0’ 2x+3y+4=0 1 ApAIIEBHOM IPIMOit 3x-5y=0

22 _
TIpuBeCTH K KAHOHHYECKOMY BU/Y YPaBHEHHE THIIEPOOIBI H IOCTPOUTE eé: ~ Y 4y=0

COCTaBI/ITb AdBHCHUC IIJIOCKOCTH, HpOXO[[SIH_[eI/I qepes TpI/I 3aJaHHBIC TOYKHU
M, (—2;0; }BM(L 2:3), M, (4;-1; 2

ez o SCTss BG4
Haiitn npeensi: a)xl—ms X" +5x +6 g) xo X3+8X4_2X;B) x—>5 %2 —16

3 2x
Iim(1+ j lim 10x
F)X—"’O xX—2 1) x—0 sin5x.

BUWJIET 19
Hanbl Touku A, B u C. Haiitu: a) oOuiee ypaBHeHUE IpsAMOii AB; 6) ypaBHEHHE TPSIMOI,

npoxosiieit yepe3 Touky C napauiensHo npsmoid AB. .A(1; 1), B(3; -2), C(9; —7).

HpI/IBGCTI/I K KaHOHI/IquKOMy BHJlYy YPABHEHUE KPUBOM U IIOCTPOUTH €€:

4x° +36y% +72y—16x—-92=0

COCTaBI/ITI) ypaBHeHHe IIJIOCKOCTHU, HpOXOZISIIIIGfI qepe3 TpI/I 3aJaHHBIC TOYKHA
M, (4,L-1), M,(0;-2; 1), M,(-3; 1 0).
2%% —9x+10 | 8x" —9x° +x?

I
Haiitu npenensl: a) x-2 X’ -8 ; 6) xo 3x* +9x .
X
L (X+7)\ sin7x
lim—— lim| —— lim
x—>1 ,X+ ) F X—>oo X ] e) x>0 By
BUJIET 20

CoctaBuTth ob1ee ypaBHe ne 1')1p}IMO(I/I nlij)xoz[ﬂmen yepe3 IBE TOUKH, IPUBECTHU €r0 K BUILY
yYpaBHEHUS B OTPE3Kax:

HpI/IBeCTI/I K KaHOHUYCCKOMY BUY. ypaBH%HI/Ie KpI/IBOI/I 1 IOCTPOUTH e€:

5x*'+ 9y —30x+18y +9=0.

CocCTaBUTh ypaBHEHHE IJIOCKOCTH, MPOXO/IAIICH Yepe3 TpH 3aJaHHBIC TOYKH

l(3 -1,2), M, (4; l, l) @I gZOZ)
-x—30 li
BbraucanTh mpegenss: a) s X +125 ) Lo 5X +8x° ~12x ;

3x
i 7
fim L1 l'fl(l" i V344
B) x—0 SN 6X 1) ) x—>4

X x? —16



KpuTtepuu olleHKH MUCbMEHHO# KOHTPOJIbHOI PadoThl (6 pamxax pybexchol ammecmayui)

Peznamenmom BPC xagedpwr «Bvicwias u npuxiaouas mamemamuxa» npeoycmompero 25
bannos 3a evinoaHeHue pyoedNCHOU KOHmMpoavHOU pabomul. Kaogcooe 3adanue, 6xodsujee 8
KOHMPOTILHYI0, OYEeHUBAemcs. npenooagamenem onpeoeieHHbIM Koauuecmeom 6annos. Mmozoswiti
Oa1 3a KOHMPONLHYIO pabOmMy NOYUAEMC S CYMMUPOBAHUEM DALLO08 3a 8Ce 3A0AHUSL.

KpnTepm‘/i OICHKH OJJHOI0 3alaHUA:

— oOydarouuiics TpPaBWIBHO pELIMI 33jJady; IMpPd OTOM JIOTUYHO, MOCJIEIOBATEIbHO U
aprYMEHTHPOBAaHHO W3JI0XKHII PEIICHUE 3a/1a491 — MAKCUMAIIbHOE KOJIMYECTBO OAILIOB;

— oOyuaronmiicss B OCHOBHOM TIPaBWJIBHO PENIMJI 3ajady, JOMYCTUB NPH ITOM HE3HAYUTEIILHBIC
HETOYHOCTHU U norpemHocty — 80% OT MaKCUMaJIbHOTO KOJIMYeCTBa 0aioB;

— o0yuaronuiicss He MOJIHOCTBIO peUIl 3aaauy, Ho He meHee 50%, AOIMyCcTUB MPHU 3TOM He Oolee
OJIHOM rpy6oit ommoku — 60% OT MaKCHMAaTBLHOTO KOJMYECTBA OAILJIOB;

— OoOy4arlIMiics TpUBENI HEMOJHOE pelieHue 3amaud (cteneHb NmogHOThl — oT 30% mo 50%),
JOMyCTUB TIPU 3TOM 3HAYHUTENbHbBIE HeoueThl — 40% 0T MaKCHMaIbHOTO KOJUYECTBA OalIOB;

— oOyywaromuiicst mpusen He Oonee 30% pemeHus 3aaa4u, JOMYCTUB IPU ATOM TPYyOble OMIMOKU U
Hego4eTsl — 20% OT MaKCUMAalIbHOTO KOJIMYeCcTBa 0alioB;

— 00y4aroLHiics He MPUCTYNWI K perieHu o 3a1a4u — 0 0auioB.

IK3AMEHAILIMOHHBIE BWIETHBI
MuHHCTEpPCTBO HAYKH U BbICcHIero oopasoBanus PO

['PO3HEHCKUI I'OCYIAPCTBEHHBI HEDGTSIHOM TEXHUYECKWUIM YHUBEPCUTET

nMmend akaa. M.J1. MWumMoHIMKoBa
JlvcuuIuiiHa MaTteMmaTuka
NIDTII [pynmna

1. Bekropsl. JInHeitHbie onepauu Haja BeKTopamu. CKalsIpHOE MPOU3BEACHUE BEKTOPOB.
2. Jlanbl TOUKH A(2,-7,-1),B(-1,1,%),(3(-2,301). [Ipumensis BekTopHYI0 anredpy Haitu yron ABC.
3. Hano 2aB;{eHI/Ie MPSAMON 2X+3y+4= . CocTaBUTh ypaBHEHHE MPAMON, MPOXOJAILEH Yepe3
1 . .
TOUYKY ™' mapaJIeTbHE® ¢ 1 IPSAMON,
i 3‘?93 azi%’ TOtarctg 2x
28 X7 —2X7 =15X . x>0 sin3x

4.Haiitu npenensl

MuHHCTEPCTBO HAYKH U BbIcHIero oopasosanus PO

['PO3HEHCKUI T'OCYIAPCTBEHHBI HEO®TSIHOM TEXHUYECKWUM YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHIyKoBa
JlvcuurumHa MaTteMaTuka
NIDTII ['pynna

1.BextopHOE MpON3BEIEHNE BEKTOPOB.

2. B TpeyrosbpHUKE C BEPUIMHAMU: A(7:3,4), B(L0)6), C(4:5-2)
3. JlaHbI TOYKHU HA TUIOCKOCTH: A(-3,2), B(-1 5). CocTtaBuTh 0011I€e ypaBHEHHE MIPSIMOii,
IIPOXOALIEH uepes 3T|1}1 rgogmgngm €ro K BIIEIrLT[]y caR1oBEM KOpD HIIIEHTOM.

4 Haiirn nipenierer : 7 X* —x—6 - X2 5x* +8x8 —12x _

HalTH yroJ ACB




5 MuHucTepCTBO HAYKH U BBICHIEr0 00pa3oBanusi PO
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIM HE@TAHOU TEXHUYECKN YHUBEPCUTET
nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa

HNIOTII ['pymma

1. CmemanHoe npousBeneHne BeKTopoB. Kommiay pHOCT TPEX BEKTOPOB,
2. HaiiTu muiomaae TpeyrojibHUKa ¢ BEpPIIMHAMU ? llz()j' -12), D34 1)

M, (5:4:-1)
3. HaI/ITI/I paCCTOSIHI/Ie OT TOUKH J0 IIJIOCKOCTH, HpOXO[[SIH_[eI/I qepe:s TOYKH
M, (0:4:0), M, (0:4;-3), M4(30.3).
X® — 64 . sin10x —sin 2x

m———
2 .
4 Haittu npegensr; 43X —11x—4 >0 arcsin 3x

MuHHCTEpPCTBO HAYKH U BbICIIEro oopazosanusi P@
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNNU YHUBEPCUTET

nMeHu akaa. M.JI. MWIIHOHIIIMKOBA
JlMcuuIIMHA MaremaTuka
NIOTII [pymima

1.IIpsamas Ha miiockocTu. Pa3nuunbie BUbl ypaBHEHUN TPSMOIA.

A(-345), B(0:4-2), C(2-L7) i, AA-AN, ABxAC

2.JlaHbl TOUKH B IPOCTPAHCTBE
3./laHbl TOYKU HA MJIOCKOCTHU: A(=3;2), B(-L 5). CocTaBuTh ypaBHEHHE NPSAMOM, TPOXOAIIECH

4yepes 9TH TOUKH, anBe(g(m 6129(15'_&)‘?,[[}/ c yrEOBHM KO3 HUITUEHTOM.

4 HaiiTu nipenenst: H_l X° + X : X”01 COS X

MuHHCTEPCTBO HAYKH U BbIcHIero oopasoBanus PO
I'POBHEHCKUU I'OCY JAPCTBEHHBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMmend akaa. M.Jl. MIWuUIMoHIIUKOBA
JlvcuurumHa MaTteMaTuka
NIDTII [pynmna

1.Yron mexnay npssMeiMu. PaccTosiHue OT TOUKH )Ao Il _myé(gﬁ.B 5_19) C(0-2—4
2. HaiiT utomaie TpeyrojibHUKa C BEPIIMHAMH (- , B(5-12), C(0:2-4).
3. CocTaBuThH ypaBHEHHE IIIOCKOCTH, KOTOpas HPOXOUT Yepe3 TOUKY M, (-21-1) U MeeT

HOPMAaJIbHBINA BEKTOP 4{1 27::’(} 2 lim V1+2x -3

I|m—
4 Haiitu mpegensl: < 5x* -11x+2. . ‘/— 2

5 MunucTepcTBO HAYKH M BbICIIEro odpasopanusi P®
I'POSHEHCKHUU I'OCYJAPCTBEHHbLIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIuKoBa
JIvcuuIuiHa MaTteMaTuka

HNIOTII ['pynmna

1. Touka MEpeCCUCHUS IBYX IIPAMBIX. YcnoBus NnapajiiCJIbHOCTH U IICPIICHAUKYIIAPHOCTHU IIPAMBIX.
- — - - >

2. Jlansl BeKTOpHI & = {3;_1;2}' b= {1;2;_1}_ Borancmurs (28— b)x(2a+b)



3. CocTaBuTh 00IICE ypaBH%;(H_e SHIR%(MOIZ, ﬁ;r)r(l)xmw_?pess TTBE TOUKU A(4;-5), B(3—-2) .

o0 X(1-c0s2x). x—>2 x3-8

4 Haiitu npeaenbl:

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

nMmenu akaa. M.J[. MumnoHIMKOBa
Jlucuunianaa MareMaTHukKa
HNIOTII ['pymma

1.KpuBble BTOpOro nopsjika u ux KaHoHU
A (L36),

2. B TpeyrojibHUKE C BEPIIMHAMHU

3. JlaHbl TOUKH M,(3-12) ; M,(4-2-1) . CocTaBuTh ypaBHEHHE IJIOCKOCTHU, IIPOXOASAILIEH Yepes

YECKHUC BHCHU. O HOCTB, JJIJIUIIC.
A G2, ALy

~LOD. " aiirn yrom 3,

TOYKY M, NCPICHIUKYIISIPUO BEKTOPY I\Qd)lyl—zsilﬁ IJOCTPOUTH 3TY IJIOCKOCTD.
lim i

2 j—
4 Haitrn npegenpr: * X +X =2, *>9 X(1-c0s 2x).

MuUHHCTEPCTBO HAYKH U BbicHIero oopasopannst PO
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMeHu akaa. M.J1. MWIIHOHIITUKOBA
JlMcuuIIMHa MaremaTuka
HNIDTII [pymma

1. Kpuble BTOPOro nopsijika ¥ X KaHOHUYECKHUE YPABHEHU: THIIEPOOJIA, apabosia
2. Haiitn 00BEM upamMuipl ¢ BEpIIMHAMHA Ajl,&gf, AZ?Z’Z’D’ A3(_l’o’1a)’ &(_4’6'_3) .
M, (L-12), M,(212) ,, M;(LL4)

3. Hanucath ypaBHEeHHe IUIQCKOCTH, IIPOXO4UREN Hlepes TOUKH
lim—X =8  lim :
4. Haiitn mpeaener; *2 X2 —=3x+2; X203x° +9x-12

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

nMmend akaa. M.Jl. MWummoHIKoBa
JlMcuunianaa MareMaTuka
NIDTII [pymma

1. ITnockocTh. Paznuynbie Bnﬁb( PaBHeIy IIOCKOCTH,
2. JlaHbI KOOPAMHATHI TOYCK 0,-2), B(2-4:5), D(=5:3-1). Yajiy yron BKD,

3. JlaHo oO11ee ypaBHEHUE NPSAMON 4x—-3y-10=0 . 3anMcarh €ro B BUAE YPaBHEHHUS MIPSIMON B

«OTpE3Kax» HOCTp(I).I/ITB 2TY BRAMyTO. i J2x+7 -5
4. HaiiTu mpeaens: x-3 3x* ~10x+3 . X9 3-/x _

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

nMmend akaa. M.J1. MuwummoHIyKoBa
JIMcuuIuiHa MaTteMaTuka
NIDTII ['pynmna



1. Yron Mexay miockocTaMu, PaccTOIHUE OT TOYKHU JO IJIOCKOCTH.
2. JlaHbI KOOPJMHATHI TOYEK K(56 —2), B(2-45), D(=5;3,-1). Haiitu miomans AKBD

3. CocTaBUTh YpaBHEHHE MIPSIMON, IPOXOAIIEH Yepe3 TOUKY A(4-T)
PQ . P(-43), Q2-5)
, THie .
ox+2xt 2x?

X" -1
lim—————
x—1 x4 _ x? —1 x—>0\/1+ —4/1- X

U NapaJlIeIbHOU NPSAMOKN

4 Haiitu npeaenbl:

MuHHCTEPCTBO HAYKH M BbIcLIero oopasosanus PO
I'POBHEHCKHUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMmenu akaa. M.J[. MumnoHIIMKOBa
Jlucuunianaa MareMaTuka
HNIDTII ['pymma
1.DyHKIMS. O6HaCTB eé onpe;[eneHH;I Cnoco0s! 3ananus. I'padux pyHkimu.
{3 -1 2} {1’2 1} Beruncants (2a+ b) X b.
M, (L-12), M,(212), M3(1;1;4)_

2. lansl BeKTopr

3. CocraBuTh YPaBHCHUC IIJIOCKOCT HpOXOI[?IHI\/lI“IEPC?;é[‘OLIKI/I

lim
4 Haiitu npenenst : < ° x* +2x* —15x* : X_) 59+x-2

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

nMeHu akaa. M. /1. MAIIHOHIIIMKOBA
JlucuuIIMHa MaremaTuka
NIDTII [pymima

1. IIpsimast B IpOCTpaHCTBE. Pa3anHHe BUJIbL ypaBHeHmI OPAMOIA.
2. JlaHbl KOOPAUHATBI TOUEK 2,-3), B(=3-26), D(4;-L5). Haiitu nnomaz[LAABD
3. Hanucatb ypaBHEHHE IJIIOCKOCTH, MPOXOALICH yepes3 TOUKy M(-4:3-7) MapaJyIeIbHO
mockocts OX Y 47— 15 0 )

. —3x? . sin2x

lim X=X =% i

x>2  x*-16 - x>0 X/5 .

4.Haiitu npenensl : ; ;

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

nMeHH akaa. M.JI. MUITHOHIITMKOBA
Jlucuunianaa MarteMaTruka
NIDTII [pynmna

1. Vron mexny npssMbiMu. B3aumHoe pacrnosnoxeHue npsMoi u TIOCKOCTH.

A(2-13), B(3,0;-5), C(~L46). 1aiirn AB BC, ABx AC

2. I[aHLI KOOPAUHATHBI TOUYCK
3. CocTaBHTH YpaBHCHHEC INIOCKOCTH, HpOXOJI}IIJ_ICI/I 4gepe3 TOUKY ( ’1’ ) n UMECT HOpMaHBHBIﬁ

n={-23}
BEKTOP "}n /_X—1—2 i sin5x
x5 x=5 . x—-0sin2x

4.Haittu npenensi:






MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POHEHCKUNU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa

JlMcuuIinaa MartemaTuKa
HNIOTII ['pymma

1.Ilpenen ¢ynkuuu B TOouke, Ha OeckoHeyHOCTH. beckoHeyHO Maible M OECKOHEYHO Ooubliue
BEJIMYUHBI.

-> > > o
A(=3:45), B(-452), C(-32-1) Haitru AB-BC, ABx AC_

3. Haiitu paccrosinue oT Tc')\;lm? M (4;3,0)
M, (13,0), M,(4,-12) 73;0-])

1 2 IirI; 3-V5+x" i {gx—sinx
x—>41 _ /5_ X . . x—0 X(l—COS 2X)

2. JlaHbl TOYKH B IPOCTPAHCTBE
710 TUIOCKOCTH, ITPOXOASIIEH uepe3 TOUKU

4.Haiitu npenens! :

_ MuHuCTEpCTBO HAYKH U BBICHIEr0 00pa3oBaHusi P@
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaa. M.JI. MWIIHOHIITUKOBA
JlvcuuIuiiHa MaTteMmaTuka

NIDTII [pynmna

1. Teopema o nipeaenax. OAHOCTOPOHHME HpBe(leiI_IgI_.z ?aMeanenL bIC MPEJIETIBI
- ™~

2. JlaHbI TOYKH B IIPOCTPAHCTBE (=345), , C(=32-1 . Haiitu yron ABC.

3. CocTaBHUTh YpaBHCHHEC INIOCKOCTH, npoxonﬂmeﬁ qgepe3 TOUKY M 1 ICpIECHAMKYIIIPHO K BEKTOPY

M lM 2 | €CIIM JaHBI TO‘{KI/Ii\/’?(JI 1 (g;—l;S) u l\/éir(ll);(S;S) .
lim i

————  lim =
4 HaiiTu npeesl HN2x+1-3. x—>0sin7X

Kpurepun oleHKH (6 pamxax npomedcymounol ammecmayuir)

Peznamenmom BPC kagedpvl «Bvicwias u npuxkiaonas Mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no 5-6ain1bHOu wiKae.
Kputepnuii onieHKH 0TBeTa HA IK3aMeHe:
— 5 0annoB 1OIy4aeT CTYAEHT, HPOAEMOHCTPUPOBABIIMI IOJHOE BIIAJCHUE 3HAHUAMU B
COOTBETCTBUM C TpeOOBaHUSAMHU Y4eOHOM IpOrpaMMbl, T.€. PEIIMBIIUMN Bce 3afaHus 0e3 OmMOOK B
JIOTUYECKHUX PACCYKJIEHUSAX U B 0O0CHOBaHUU PEIICHUS;
— 4 0ana mojy4aeTr CTYAEHT, KOTOpBIM IMpH MOJHOM BIJIAJICHUM 3HAHUSIMH B COOTBETCTBHM C
TpeOOBaHUSAMHU Y4eOHON MporpamMmbl JONYCTUJI OTAEIbHBIE HECYIIECTBEHHbIE OMIMOKH JINOO
IIPUBEJICHHbIE UM pEIIEHUS] HEJOCTATOYHO 0OOCHOBAHBI;
— 3 0as1a Nosy4aeT CTYACHT IIPHU HEMOJHOM M3JI0’KEHUU IOJIyYE€HHBIX 3HAHUH, JONMYCTUBIINN IpU
3TOM OT/EJIbHBIE CYIIECTBEHHBIE OLTMOKH;
— 2 0anna modydaeT CTYACHT IpH OECCUCTEMHOM M3JIOKEHHM MaTepuana, JOIMyCKaroui
CYLIECTBEHHbIE OINMOKH, KOTOpbIE MOTYT NpPENITCTBOBAaTh YCBOEHHUIO JalibHEeHIIel ydeOHOI
nH(pOpMaLINH.



BTOPOU CEMECTP )
BOIPOCHI 1JI51 COBECEJJOBAHUS (TEKYIIIUIA KOHTPO.Ib)

Paszpen: «/Inppepennuanbaoe ucunciaenue GyHKUMii 0HOM nepeMeHHOI»

1.

2.

S

o N

10.

11.

[IpousBogHass (GyHKIIMU OJHOW IEPEMEHHOW; €€ TeOMETPUUYECKHMH W MEXaHWYECKUH CMBICI.
HuddeperunpyemMocTs GyHKIUH.
OcHoBuble npaBuna auddepennupoBanus. IlpousBognas crnoxknoit Qynkuuu. I[IpomsBogHbie
OCHOBHBIX 3JIEMEHTapHbBIX (yHKIUH. Jlorapupmudeckoe auddepeHnpoBanue.
Ob6parnas  ¢ynkmus. HenpepeiBHOCTP U auddepeHmpyeMocTb oOpaTHOW — (QyHKIHH.
[Tpou3BoaHbBIE OOPATHBIX TPUTOHOMETPHUECKUX (QYHKIUN. Tabmuia npon3BOIHBIX.
JuddepenunpoBanre HEIBHBIX U MapaMETPUUECKH 3a/1aHHbIX (YHKIUI.
Huddepenunan GyHKIUN 1 ero reoMeTprudeckuii cMbici. CBsa3b ¢ mpou3BoaHo. {uddepennman
cnoxxHoi ¢pyakuun. MaBapuanTHOCTh popMbriuddeperimana 1-ro nopsaxa.
[TpousBoansie U nuddepeHuansl Beicmux nopsakoB. @opmyna Jleibnumna. HennBapuanTHOCTB
dhopmel quddepennrana mopsika BhIIIe MepBOTO.
Teopemsr @epma, Porutst, Jlarpanka u Komm o nuddepeHmpyemMpix GyHKIHIX.
[IpaBuiio JlonuTans packpbITHS HEOMPEIEICHHOCTEH.
HccnenoBanne ¢GyHKIMU C TIOMOIIBIO TMEPBOM IMPOW3BOJHON: HEOOXOMUMBIE W JIOCTATOYHBIE
yCIOBUSL BO3pacTaHusi M yObIBaHUS (YHKIUU; OSKCTpeMyMbl (GYHKIUH; HauOojbllee U
HaMMEHbIIIee 3HAYCHUsI PYHKIIMU Ha OTPE3KE.

HccnenoBanne (yHKIUM C TOMOIIBIO BTOPOM MPOU3BOAHON: IKCTPEMyMbl (YHKIIUU;
BBIITYKJIOCTh, BOTHYTOCTh M TOUKH Tieperuda rpaduka GyHKIHH.

AcuMnToThl KpuBbIX. O0mI1ast cxema ucciaenoBanus (YHKIUU U TOCTPOeHHs rpaduka.

Pazpen: «(I)yHKIII/II/I HECKOJBKHUX IEPEMECHHBIX»

1.

ook w

OyHKIMU HECKOJbKUX INepeMeHHbIX. Obnacte onpenenenus. llpeaen um HenpepbIBHOCTh
(GYHKIMN HECKOJIBKHX TEPEMEHHBIX.
Yactusle npousBojHble. llonubiil nuddepeHnmanr u ero MCHoNb30BaHUE B HPUOJIMKEHHBIX
BbIUUCIIEHUSIX. MHBapuanTHOCTH (hopMbel monHOro muddepeHnuana. ['eoMeTpHUECKUl CMBICT
nosHoro auddepennnana. KacarenbHas mockocTs M HOpMallb K HOBEPXHOCTH.
YacTHble MPOU3BOIHbIE U MOJIHBIE qU(depeHIHalbl BeICIINX nopsakoB. @opmyna Teitnopa.
HesBHble pyHKIMU 1 uX AuddepeHIrpoBaHue.
CkanspHoe nosnie. [IponsBoanas o HanpasieHuto. ['pagueHT.
OKcTpeMyM (QYHKLIHMU HECKOJBKHUX TIepeMeHHbIX. HeoO0XxoauMble M J10CTaTOYHBIE YCIOBHS
CYLIECTBOBaHMs 3KcTpemMyMma. HaumOombiiee n HauMeHbllee 3HAYEHUS (QYHKIMH B 3aMKHYTOM
o0JacTH.
VYcnoBHbIii 3kcTpeMyM. Metor MHOKUTENEH Jlarpanxka.
MeTtoa HauMEHBIINX KBAAPaTOB AJIsl 00paObOTKHU 3KCIIEPUMEHTABHBIX TaHHBIX.

KOMILIEKT 3AJTAHUM J1JISI KOHTPOJIBHOM PABOTHI (PYBEKHBIN KOHTPO.Ib)

ITEPBASA ATTECTALUA
Bapmuanr 1 5
y:6x9——4+7\/x2—5x _ tgax
1. Haiitu npou3BoIHbIE TaHHBIX (QYHKIMIA: a) X ;0)7 ¢ ;
y : y ammS_x
= —3 = v .2 = 2 . = 3 2 - == 3
g AX=x .y X+3. ¥ =x In5x;e)y coS 6X;>K)3xy 2x=5y"

2. Beruncpyg#s 1ipeifepy FpUMEHSIS n@ialmg‘ﬂonnmnlﬂ: sin 7x

lim

a) X—® 2x2+5 : 6) x—0 In(l+X) B)X—’OX-l-thX.



Bapuant 2 5
O ) y=—X

2
1. Haifti mpou3BoIHbIE TaHHBIX (QYHKIIAN: a) X ; 0) 2X = X ;

X = arctgt;
o Y= In(x—\/l— G )

) y=t*/2; H)y:(xz —6x)-sin 2X.

x3+In x

o V= sin 3x x) ¥ =€

2. qugggﬁﬂb)g@qﬂwl HpI/INIIerI nR@uio HOI@ITajH lim In cos x
Im RSP

a)lx"jjo 26" 15 . g \X'=25 x-5) x0lncos3x

Bapuanr 3
=——8x +2x°+ 8
1. Haiitu npon3BOIHbIE TaHHBIX (byHKuH{ a) (1
+2);

Xx=1In
y = - COSX y = /1—Xz
6) 1-sinX; p) 1+x )

5 .
=(7x-x* :Sln63x
e) Y ( ) :K) Yy
2. Bblqngéﬂd:l:b)glp_egenm npuMeHsis mpaBuiio Jlomurans:
lim x-ctgzx  lim x®In 2x

y =arctgt; Y= e (Sx B xS)_

a) X—>2 2X +x-10 : 6) x—0 , B) X>+0
Bapuanr 4
1. HaI/ITI/I ypgnmoxmme JaHHEX (1)yHKIII/II/11 4" {X =sin? t:
+Ix+x" —— :
) xg; 6)y 1-|-4)C )y 2 3X y:ctgtz,
Y= 3x° 1COSBX. ) Y= In(x + cosx) 0 V= tg*5x
2. Borancyire. Igagﬁe,uq{,xanMeHﬂﬂ npaBuio Jlonurans:
lim 3 lim (arcsm x-ctgx)  lim x® - ctg6x
a) x> 2x+5x° -1 . 6) x> , B)X™0 .
Bapmuanr 5
1. Haiitn HpOI/IBHS)ILHBI aHHBIX (1)YHKI_II/II/5(3 +3 {x =t-sint
y= 2X - -8 ol 5 it
2) x° . 6) 2% 2 —5. py=sinx’. y=t-cost.
_ 77X, — 2x—x? — 2
H)y_7 cosSx; oY =¢ )Y Cos” 4x
2. Boruncrggh g e by MPUMEHIs phBuno Jlonyrans: ™ _ 2
lim —— "o ) Nm_ T
a) "8+ 2x"+5x7 . ) X € =1/ gyo=2x° -5,
Bapuant 6 1
1. Haiftit mpon3BoIHbIE TaHHBIX () YHKIIHA: ) X= t—z;
3—-X

1
=7 ——+28/x -3 -
a)y TR * x;6)y 3+x%, Y= In(tg3x) oY= t® - 3t;



1 y =(x2 +2x)-ex; e)y:sin72x; )K)y:3\/x2—2x+3_

2. BI)I‘IIHCH%}“CIZ IpFIeIby HpI/IMeriZI nEaBﬂ_no Horﬂ_njn;{: tg 2x
im—-—— Im - [
a) X2 +4x =21, ot X=1 InxJ o0 By
Bapuanr 7 4
1. HaI/ITI/IGHp(;I/jBOI[HaIe -'I_[aI-I\/jIC_HX_ (b;HKuH; In 3x {X =t 2—'[ 3
a)y X" o) X9,y y=lgex ) ly=tt-t
_ 93 (q_ _ V143X _ 5X
V=2 3 x)_ oY=t . Y =arccos e™
2. Bmtlmcn'y{%ﬁ IPOREATEL Al }eHMeHSIIISI{n ﬂfam/mo Honmjgng-j im x3 x2
a) X—0 2)(? +5 '6) X*=x e -1 )X_)oo 3X -4 3X+2
Bapuanrt 8
1. Haittu HpOI/ISEé)I[HI)I aHHbIX GYyHKUMA: | o X {X =5sin’t
Ax° —— —-7x Y=
a)y $° 5 1-eX. B)y:arctgz3x;r) y:4cos3t; "
yzﬁ-arcsinx_ )y:In(x+x5—2)_ )y:3°th
2. BBIFHCWTBZ}E%QQ%?HpI/IMeII}#I]F(HpiBI/IJIO Jlonmtans: j .19 2%
im im-2=—=
a) X—>00 2+3x +x : 6) x—=1{ X 1 X —3X+2 ) x—0 5)(2
Bapuant 9 x=te'
1. Haiitu npou3BOIHbIE JTaHHBIX (PYHKIIMIA: ’
1 2 t
4 5/..2 X
y=05x — = +¥x2 34 y= y=—,
) x? Lo Ao y=Cosax ) et

y=x°. In7x o Y= (1—4x3)12, )y:arccos(ezx).

2. Boruncnpig H_pWJ‘_IibIBHpI/IMGHXSI npaBuio JlomuTggs: . Sin 2X
m limsin(x —1) - tg— lim = 5

a) x>0 3x° +9X—12; 6) x—1 , B) sin X_
Bapuant 10

prast y=4X5—%+\/F+\/§
1. Haiitu npomsonﬁme JAHHBIX GYHKUIYH: a) X ;

14" {X arcsint,
6)y 1-¢". ;Y= cos’ 7X. . ly=Int, H)y:(2x2—5)-e5x 0

y =~/1-sin 2x s In(sin 2x+cos2x)

2. BerancnauTe npenensl, NpuMeHss npasuwio Jlonurans:



im 3x —5x*+2 lim x° i tg X —sin x

2 %3 _x . 6 x»01—c056x, 5) X0 3x?2

Bapmuanr 11

1. Haiitu NPOU3BQHBIE HBIX (DYHKITHI: X=In? t,

5 7/ a4 4x3+21
y=7x"——+Vx" —lhe y="22%= T { _
2 2 . 6) 2 ;B)y_69 - y=t+Int,

2 —x? _ 8 _
0 y=x"-e". o y =CO0S 5x; %) y_arctg\/2x—1'

2. BoruncnugpypgigsBl, IpuMeHss qum)@lgnmam: x2 —1+In x
lim m ——— lm——

a) 73X +9x*-13. 500 X ol ef-e

Bapuanr 12

2
1. Haiitu NPOK3B0JL JTAHHBIX (PYHKITUI: 3 —sin x X=6t" -4,
y=8x———3x" +10 y:\/\g— =sin” 3x =3t°

9

V1+Inx
=€

0 Y

2. BolYUCH#TE IRELeDHl, IPUMEHSIS TPABUIIO HonﬁrTnans{:COS X

lim ——— lim Inxe™ x
a) XHZZXZ—X—ﬁ; 6) X—>+o .B) 2 Xx—7ml2,

o) y:InZ(ctQBX); )K)y=(3x—1)-ln X

BapuanTt 13

1. Ha)I;IT:H gg@pﬁwsx(ﬁe _z[aHﬁmx q)yHKHHIﬁi( 3 X=sint —tcost;

a) \/F; 6)y:m; 5) y:tg34x; r) {y:tsint;

H)y:(xz —6x)- g X, e)y:In(x+»\/x2+3); )K)yzarctg\/;

2. BolunCH#TE IPEACTPI, IpUMeHsisdipaspio Jlonnramin 6x
lim ——— lim [

lim
a) o3 X2 _9 , 6) X—>+00 X2 +1 B) x—0 X2
Bapuant 14
P y=\/3_1+4x3—§+3\/><2
1. Haittu npOI;IL’»BOI[HBIe JAHHBIX @YHKHI/I‘V{X a:)sin 2t, " |
X
= 1 2
6) Y =% L y=Sin’2x, ) ly=c0st, yy=ctg2e (347,

5

2. BHIH:ICHMTBRPQ]J%[XI, anMeIii;{rsr{] rf)aBlmo HQrTTaM:"m( 1 5 )

lim -
a) X—>003X3+9_2x; 6) Xx—0 ’ 6) -3\ ¥ —3 XZ_X_6 |

y = In(x _4_ xs)- » y= earccos«&

sinx X




Bapuanr 15
y= ~Ux* +€°

1. Hai OM3BOJIHBIC 1A KLuit: 2
WTH TIPON3BOHBIC TaHHBIX (YHKIUI: a) X = arCCOSt
5x—8

Y= 3" ;B)y=05—4)SMB& o y=~1-t?, n)y:2&4-

6)

o) y::M(Zx—fcosx)_ %) y::Jcos4x

2. Beruncigipp GRENEIH, H[iI/IMEHﬂﬂ_HpaBI/IJ'IO IB)HHTaTI

)EQ X X—3 X —X-6

Xx—3
a

BTOPASA ATTECTAIUA

Bapuanrt 1 <2 _1

y =
1. Haiitn TO4YKHM 9KCTpEMyMa M aCUMIITOTEI rpapuka GyHKIHH x? +1,
. XIL@ X2 _4y2
2. Haiitu npenen pynkuun Y1

3. Haiitu HacTHbIE HEOHSBO%HI:I 4arctge@yor0 HOpsIKa JTAHHBIX GyHKIMI:

a) z =3x°y® + 4xy® — x

Bapuanr 2 2
y=—x3 —x2 —4x+5.
1. Haiitu unTepBaibl MOHOTOHHOGTH J1 BKC])“PGMyMBI byHKIIUN

X—2 X —y

2. Haiitu npenen pynkuuu Y2

3. HaiiTu yacTHBIe IPOU3BOHBIE IEPBOTO MOPSAKA JAHHBIX QYHKLUUH:  a) x* : 6)
z=ln(e™ +e*)
Bapuanr 3

1. Haiitu Touku neperu6da u Weﬁaméﬁﬂnyxnomn rpaduka GyHKIN
X—3 x -9 y
2. Haittu npenen ¢pynkmun Y 1

- y=1+2x2—-x%/4

3. Haiitn qaCTHLIe HpOI/I3BOZ[HBIe MEPBOTO MQPAIKA TAHHBIX (PYHKIIHIA:
a) 2= X" +yeh 6)L_m&+edf

Bapuanr 4 4

y
1. Haiitu TOYKH dKCTpeMyMa U agly}%}l}m;fl rpaduka GyHKIUU x® +1,
2. Haiitu penen pyHknun Y2

a2 2

3. Haitu quacmb(eyljpomlaogmme TIEpPBOTO TIOPSAIKA JAHHBIX QyHKIHiL: a) &= 2X°y =3xy" + X +y ;
Z=Xe" +sIn| -
X

6)



Bapuant 5

p— 3 J—
1. HaifTu To4KH mepern6a 1 MHTepBaIbl BBITYKIOCTH rpaduka GyHKuun > = 2% /3—x

2 _Ax+1.

N
Avibdaitrit gipencs GyHKunm
y—>2
H = X" —xy —2y*,
3. Haiitu yacTHble VpomBoz[HHe HIEPBOTO MOPSA/KA JAHHBIX (DyHKIMIA: a) ; 6)
L= arctg
Bapuaur 6 |
1. Uccnenosats 1o neptmnzns—sn)%épeﬂﬂ%emBonHmM dyskmmo Y T T 3x +1.
X—>2 x

2. Beraucnuth npegen Y 1

3. HaiiTu yactHbIe MMPOU3BOJHBIC IICPBOT'O MOPAAKA JAaHHBIX q)yHKH
_ oy Z= \; —5xy
) 2=2X7, g

Bapuant,7_ x> —3x

1. Haiitu TOUYKH 3KCTpeMyMa Ik %gnmﬂm(mwmﬁmxa byHKIUHN x? —1
x—>2  x? 4 Xy
2. Haiitu npenen ¢pynkuun Y 2
3.Haiitn 5 JacTHgie NPOH3BOJIHEIE XIEPBOTO nopsiaKa TaHHBIX
)z_x +3x y+12>Q/ 6)Z‘°°5(3—4y‘j
Bapuanrt 8

1. Haiftu Touku neperuda u I/Iﬁﬁqu{]lBLBﬁI(.XyKJIOCTH rpaduka QyHKITH
x—>1 x y
2. Haiitu npenen pyrxuun Y 71

3. HaiiTi yacTHBIE IPON3BOIHBIE nepB%ro nopémlca JIAHTBIX ($yHKUMM:

g 2= X —2CY Xy +L 7= e*(cosy +xsiny)
2
Bapuant 9, 25 2 4 g
1. Haiitu untepBasl MOHOTOHHO)(()}“I/I S )3(I§CTpeéVIyMI)I byHKIUH
!('Lg X2 —y?
2. Haiitn npenen pyHKumu Y—>2
z=2Y" y*
3. HaiitTu yacTHbIe IPOU3BOIHBIC TICPBOTO MOPSIKA TaHHBIX QYHKIUI:  a) x? 0)
z= In(e‘X + e4y)
_ Bépuant 10
1. Haiitu acumntoTsl rpaduka (I)yHKLU/H/I xZ +1,
lim 2y +8y*
2 2
. X—2 ¥ _4y
2. Haiitu npenen pynkuun Y1
3. Haiitn YaCTHBIE HEOI/IBBO}%HBI 4arctgeay0r0 nopsiAKa JTaHHBIX

a) 2= 3x*y? + 4xy® —

5

" y=x>/5—x%+x3.

(hyHKITHIA:

byHKIM:



I|m 2_ >

X—2
2. Haiitu penen pynkuun Y2 y
2y?
— 19 zZ= 3
3. Haiitu 9acTHBIC MPOU3BOIHEIC IEPBOTO MOPSIIKA TAHHBIX PYHKIMIA:  a) X~ ; 0)
z= In(e‘X + e4y)
_ BgfnaHT 12
1. Haiitu acumMnTOTHI rpaq)HKa (bg/méun x® +1,

—>2 _
2. Haiitu npenen pyHkuun i’—>2 Xty
7=2X2y =3y’ + X+ Y.

3. Haittn %CTHL(eyljpomBoz[Hme MIEPBOTO MOPSAIKA JaHHBIX (DYHKIUN: a)
z=xe* +sin| 3~
X

0)
BapuanTt 13 s 5
1. HaﬁTH TOUKH nepern6a 1 MHTepBAIbI BHIIYKIOCTH rpaduka Gpynkuun ¥ — 2% /3 —x7 —4x +1.
2ot oS dymanm
y—>2
3. Haiitu yactHbIe )?ponsBoz[HHe MIEPBOTO TOPS/IKA JaHHBIX (DYHKITHI: a) =X’ - Xy - 2y 0)
=arctg+; X

Bapuant 14 :§x3 —x2 _A4x+5.

1. Haiitu narepsaibl MOHOTOHHOCTH 11,3 3I<CTpegv1yMH byHKIUH
lim > > S >
o X—>2 X -y
2. Haiitu npenen pynkiun Y2
2y?

Z =
X3

3. Haiitu yacTHBIC TPOU3BOIHBIC IEPBOTO MOPSIKA JAHHBIX (PYHKIIMN: a)

—nfax 4y)
;6)z_ln(e +e”)

Bapuanr 15 :§x3 —x%2 —4x+5.

1. Haiitu nHTEpBaBI MOHOTOHHOCTH 1%3I<CTpe3v1yMI>I byHKIUH

lim2
X—2 X2 _ y2

2. Haiitu npenen pynkuun Y—2
2

2y
2T 5) z=+e¥ +e¥

3. Haiitu yacTHbBIE TPON3BOIHBIE IIEPBOTO MOPSAKA AAHHBIX QYHKIUH: a)



IK3AMEHAIIMOHHBIE BUIETBI

MuHHCTEpPCTBO HAYKH M BbIcLIero oopasoBanus PO
'PO3BHEHCKUI T'OCYJJAPCTBEHHbBIN HED®TSHON TEXHUYECKUI YHUBEPCUTET

nMmeHu akaa. M.J1. MuumnoHIKoBa

JlMcuuIinaa MartemaTuKa

HNIOTII ['pymma
BMJIET Ne 1

1. O6mas cxema uccneoBanus GyHKIUU U IOCTPOESHHUS TpauKa.

2.Haiitn gqyeBoaHbIe QyHKIMNA: a) y= 4Jx -3 +5Inx : 6) y=(X+3)tgx;
= ; 2. 2

0 X2 4+ 2X ) y=arctgx; 0) 2xy“—cosy=0, y, —?

0 y=x>+3x*—sinx, y"—?

3 2
_X 33X
y= 37 2x+4.

3. Haiitu uHTEpBaJIbl MOHOTOHHOCTHU U 3KCTPEMYMBI () YHKIIUU

4. Haiiti rpagueHT QyHKIMHI Z=y (X - y)z B TOUKE M (5; — 4)

Zr er " =
o l )
5. Haiitu uactable npoussogusie  ~ X % g pynkuun

Yy

X+Yy
MuHHCTEpPCTBO HAYKH U BbICcHIero oopasoBanus PO

I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMmend akaa. M.J1. MWummoHIyKoBa
JlvcuuIuiiaa MaTteMmaTuka
HNIDTII ['pymmna
BUJIET Ne 2

1. ®yukuus HeckoNbKUX HepeMEHHBIX, 001acTh onpeaenenus. [Ipenen GyHKIMK ABYX NepeMeHHbIX HenpepbhlBHOCTL
(GYHKIMH B TOYKE U B 00JIACTH.

_3/2 X X2 .
2. HaIzTIéBg%H;Boz(HHe byHKIHIA: a) y_\/X__S +|092X; 6) y=¢ (X _2)1
0 T x3_3’ ) y=(3x-2)!° ) x*siny —2y*=0, y, —?

0 y=2x*-3x—cosx, y"—?

X3 2
y=2-+X"—3x-2
3. HaiiTi uHTEpBaIbl MOHOTOHHOCTH M AKCTPEMYMBI (DyHKLIUN 3 .
)x
y

=
4. Haiftu rpaaueHT QyHKIIMH B TOYKE M (4’1).

! " "

X
VPR nng hyHKIUM

y z=x" -y
5. Haiitu yacTHbIE IPOU3BOAHBIE .



MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POHEHCKUNU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa
HNIOTII ['pymma

BUJIET Ne 3
1. IlponsBonHas PyHKIIUH, €€ reOMeTI;IH;J%&mE gi\/{g_x%n)d(qecxnn c_MZIXciIHX.
2.Haiitu npousBoaHble GyHKLIUH: @) X ; 0) y=¢e1x

__sinx . , ,
o xC+2x’ ) y=arctgx’.  2xiny—y* =0, y, ~?

y=5x"+x*—¢e* y'—?
e) 3

=X _Ax—
y= 4x -2

3. Haiitu unTepBasibl MOHOTOHHOC{I//A—M 9KCTPEMYMBbI (DYHKIHH 3 .

X

1=—"%

2 .

4. HaiiTu rpaaueHT QyHKIUU Y" B1ouxe M (16’ 4).
! 14 14
Zy, Zyy, L z:xy+yx_

5. Haiitn yacTHBIE IPOU3BOIHBIE XY s pynknan

5 MuHHCTePCTBO HAYKH U BhICIIEro 00pa3oBanusi P@
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaa. M.J1. MWIIHOHIITUKOBA
JlMcuuIIMHa MaremaTuka

HNIDTII ['pymmna

BIIET Ne 4

1. Mpoussoanble GpyHKIMIT 32 1aHHBIX HapaMf/Tgl/??sz/)l(_Z B H%Blj(_)l\é rBHEaX _¥sin x
2.HaiiTi mpou3BOIHbIC DYHKIIHIA: Q) X ; 0) y= ’

y = COSX.
0 x3—3’ ) y=ctg4x.0) 2xy —e’ =0, y, —?

oY= 2x* —In x+3cosx, y'—?

W32
3. HaiitTu uHTEpBaJIbl MOHOTOHHOCTH U 3KCTPEMYMBI (DYHKIIUU y=X"+X"—5X +1.

Z=X+.Jy M(9; 4)

B TOUYKEC
' " " l=——-

X1 Exxr Sxy st yHKIHR X+y.

4. Haiitu rpaaueHT QyHKIUN

z
5. Haiit yacTHBIE IPON3BOIHBIE

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

nmenu akaa. M.J[. MuWuIMoHIIMKOBa
JIMCIuIIMHA MaremaTuka

NIDTII ['pynmna
BMJIET Ne 5

y:F—Bcosx—Bln x. 5 y=x*tgx:

1. ITpasuiio JlomuTans.

2.Haiitn npou3BoiHbIC PYHKIIUN: @)



y= sinx . 2 , ,
o XX, Y=€ 5, 2xTy—cosy=0, y,~?

0 y=3x"+2x+5sinx, y"—?

3
y=2X_x2_>
3. Haiitu MHTEpBaIbl MOHOTOHHOCTH M SKCTPEMyMbI (DYHKIMH 3
4. Haiftu rpaaueHT QyHKIHH Z=Ny B TOUYKE M (l’ 9). X
rogr = X—
5. Haittu uactHble nponsBogusie  © X N nna pynkuun y.

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

nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa
NIDTII [pymma
BMJIET Ne 6
1. YacTHble TpOM3BOHBIC (DYHKIIUHU IBYX €MEHHBIX.
_7/y3 X v el .
2. Haiipy, Ipgu3BOIHbIE byHKIM: a) y=Vx"=5"+1In X 0) y=x"sinx
o) X3 ) Y=0C =20 4 X -2y° =T,y -7

— 3 i "n_n
e) y=2X"—-5x—-sinx, y"—% 5 )
y=%+x -2

3. HaiiTi mHTEpBaJIbl MOHOTOHHOCTH U KCTPEMYMBI (PYHKIIUU
_(y2 X 2 _ ) :
4. Haiitu rpaauieHT QyHKIUN 2= (X +1y*-1 B TOUKE M (l' 2). y
' " " /] =—
5. Haiitu yacTable npoussogusie 2 ™ Y nna Gpynkuum =y

5 MuHuCcTEpCTBO HAYKH U BBICHIEr0 00pa3oBaHusi PO
I'POSHEHCKUU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akaa. M.JI. MUIIHOHIITMKOBA
JlMcuunianaa MarteMaTruka

NIOTII ['pymmna
BUJIET Ne 7
1.IIpaBuna quddepentuponanus. Tabmuia IPOU3BOIHBIX 2JIEMEHTaPHBIX GbyHKINH.

— A3 L BX - :
2. Haittn gpoyi3BoaHbIe QyHKIMIA: a) y=4x"—5"+219x. g y=("+3)tgx
6) Y= 3y’ 2) y=arcctgx?; 0) 2x% +y® —cosy=0, y. —?

¢) y=x°+3x*-3sinx, y'—?

3 2
y=X_3X_oxi4
3. Haiitu uHTEpBaIbl MOHOTOHHOCTH M 3KCTPEMYMBI (PYHKIHU 3 2 :

z=3 (X_y)z B TOUKE M(S; _4).

z=—2—

X+y.

4. Haiftu rpasiveHT QyHKIIHH

ZI Z” 14
5. Haittu yacTHbBIE TPOU3BOIHBIC XD TN s byHKINHA



5 MuHucTepCTBO HAYKH U BBICHIEr0 00pa3oBanusi PO
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIM HE@TAHOU TEXHUYECKN YHUBEPCUTET
nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa

HNIOTII ['pymma
BUJIET Ne 8
1. IlpousBoHAs CIOXKHON (PYHKIUU

)y\/_ x+|ogzx 6)y e*(x* =3);

2. HaI/ITI/b(gg)QMBO/:[HHe byHKIMIA: a
6) PV 2) V=04 =2)% 5 x* +siny-2y*=0, y, -?

_ 4 _ "
e) y=3X"+5X—-2C0s X, y 5 )
y=%X 4 x*-3x-2

3. Haiitu unTepBasibl MOHOTOHHOC\T/A_M 9KCTPEMYMBI (DYHKITHH 3
X

=
B TOYKE M (4’1)

! " "

5. Haiitu yactusle mpoussogubie > ' 7% g gpynkuun

4. Haiitu rpagueHT QyHKIUA

X

z=x"-y"

MuUHHCTEPCTBO HAYKH U BbIcHIero oopasoBanusi PO
I'POBHEHCKUU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNNU YHUBEPCUTET

nMeHu akaa. M.J1. MWIIHOHIITUKOBA

JlMcuuIIMHa MaremaTuka

HNIDTII ['pymmna
BUJIET Ne 9
1. TIpou3BOIHBIC BBICIIMX MTOPSIIKOB. o 2
y=3X" ——<+1gXx — e*ctax:
2.HaiiTi mpou3BOAHbIC GYHKIHIA: @) Y : 6) Y=ECoX
5x—-4

9 Y= ox ) y:ln(x2+3);0) 2x*+Iny-y* =0, y, -?

=2x° +x% —3e*, y"-?
e) Y y 3

y=% _—4x-2
3. Haiitn uHTEpBaJIBI MOHOTOHHOC’I;I//[—H IKCTPEMYMBbI QYHKIIH 3 .
I1=—"%
2 .
4. Haiftu rpaineHT QyHKIIUH Y TOYKE M (16’ 4).
! 4 "
X! z=x"+y"

5. HaiiTu yacTHbIE IPOU3BOAHBIE X s byHKIIUN

5 MuHucTEpCTBO HAYKH U BBICHIEr0 00pa3oBaHusi PO
I'POSHEHCKUU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nmend akaa. M.J1. MuwummoHmuykoBa
JIMCIuIIMHa MaremaTuka

NIOTII ['pymna
BWJIET Ne 10
1. MakcuMyM U MUHUMYM  (QYHKIUU. He06g<0)13M0e YCJ'IOBI/Ie JKCTpEMyMa.

——+arct
2.HaiiTi mpou3BOIHbIC QYHKIMN: @) x° ; 0) y= (e + X)COS X




Inx
6) garYay 2) y=clgdx g 2 +yt e’ =0,y -7

0 y=7x*—Inx+3cosx, y"—?

W3 w2
3. HaiiTu nHTEpBaIbl MOHOTOHHOCTH M 3KCTPEMYMBI (D)YHKIIUU y=X"+X"—5X +1.

Z=~/X+.Jy M(9; 4)

4. Haiitu rpagueHT GyHKIIUA B TOUKE

! " "

7=
Z jl ]
X1 XXX i QyHKIMU Xty

5. HaiiTu yacTHbBIEC TPOU3BOAHBIE

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

nMmeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa
HNIOTII ['pymma
BUJIET Ne 11

1. ocrarounble ycinoBus Bospactanus (y@eiBanus) QyHKIHY.

y =—5 —3c0s X - 4x

2.Haiitn nponsBoaHble QyHKIMIA: a) X ;
sinx

yz—XZ_SX, 2) y:e2x2+3; ()) 2X2—y5—005y=0, y;_g

6) Y= (x4 + 3x)tg X;

6)

o) y=8x> +5x+2sinx, y"—?

— 2X3 X2 —2
N y=73
3. Haiitu uHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMbI QYHKIIUU
4. HaiiTi rpaiueHT QyHKIHH Z=NXY TOUKE M (l’ 9). X
’ " " l=——
Zyy Ly L -y

5. Haiitu yacTHBIE IPOU3BOIHBIE Y s ynkmun

_ MuHuCcTEPCTBO HAYKH U BbICIIEro oopasoBanusi P®
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmend akaa. M.J1. MuwummoHyKoBa
JlvcuuIuinHa MaTteMaTuka
NIDTII [pynmna
BUJIET Ne 12

1. HaXOX(L[eHI/Ie HHTCPBAJIOB BBIITYKJIOCTH U BOTHYTOCTH, TOUKH IT perI/I6a.
x3 —5% +x°. 6) Y= x® —2)sin x;

]
2. Haiipg ipgu3BotHbIe (DyHKIMIA: q) y=
9 y="5_3’ ) y=(x2 —2x)%; 0) x2 —e* —2y* =0, y! —?

0 y=4x* —10x —cos X, y" —?

w

— Xyl
y_3+x 2

3. HaiiTi uHTEpBaJIbl MOHOTOHHOCTHU U KCTPEMYMBI (DYHKITUU

4. Haiitu rpaguent pynkuun z = (x? + 1)(y? + 2) B Touke A/é(—l;y).
! " " =
7'z =
5. Haiitu wactabie npousBogubie  » ' Y nna pyHkiwm =y




MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POHEHCKUNU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MIUUITMOHIIUKOBA

JlMcuuIinaa MartemaTuKa

HNIOTII ['pymma
BUJIET Ne 13

1. O6mmas cxema uccneoBanus GyHKIUU U IOCTPOESHHUS TpaduKa.

2.HaI7III/I JHQ¥EBONHbIE QYHKLMI: @) y= 4Jx-3"+5In x ) y=(x+3)tgx;

9 Y=32. oy ) y =arctgx; ) 2xy? —cosy =0, y. —?
0 y=x>+3x*—sinx, y"—?

3 2
_X 33X
y= 37 2x+4.

3. HaiiTu mHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBI (D)YHKIIUU

2 -
4. HaiiTu rpaaueHT QyHKIIUU Z=N (X B y) B TOYKE M (5’ N 4).

!
X!

" "

YA
XX nng pynkuumn

_y
z Z_x+y.

5. HaiiTu yacTHbIC IPOU3BOAHBIE

5 MuHuCcTEpCTBO HAYKH U BBICHIEr0 00pa3oBanusi PO
I'POSHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKWN YHUBEPCUTET
nMmend akaa. M.J1. MWumMoHIMKoBa
JlMcuuIIMHa MaremaTuka

HNIDTII ['pymmna
BUWJIET Ne 14
1. @yHKIMS HECKOJIBKUX MEPEMEHHBIX, 00s1acTh onpeneneHus. [Ipeaen pynkuun 1Byx

nepeMeHHbIX HenmpephIBHOCTS (DYHKIIUU B TOUKE M B 0OJIACTH.

2. HafITIé BBQU3BOIHBIC byHKIHN:a) y
) y=3_3 ) y=(@3x*-2)"%, ) x*siny—2y*=0, y, —?

8

y=2x*-3x—cosx, y"—?
e) 3
y=%X 4 x*-3x-2

3. Haiitn uHTEpBaJIBI MOHOTOHHOC’\T/A_M IKCTPEMYMBbI QYHKIMH 3
X
.=
4. Haiitu rpaaueHT QyHKIUN y B TOYKE M (4’1).
rog" " ZZXy—yX

5. Haiitu yactable mpoussoguabie > 2 Y g Gpynkuun

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

nMmeHd akaa. M.J1. MuwummoHIKoBa
JIMCIuIIMHa MaremaTuka
HNIDTII ['pymima
BUWJIET Ne 15
1. IlpousBonHas GpyHKIMH, €€ reOMeTVI;ch:mﬁ @M_ei_x HUYECKHUI CMBICIIBI

X X .
X! g Y= OX

2.Haiiti npou3BoiHbIe GYHKINNI: @)



__sinx . , ,
X2 4+ 2% 2) y=arctgx 0) 2xXIny—-y* =0, y, —

6)
0 y=5x"+x*—¢e*, y'—?
3
y=2X _4x-2
3. HaiiTu untepBasibl MOHOTOHHOC"I;I//A—I/I 9KCTPEMYMbI PYHKIIUH 3 .
v M (16;4
4. Haiitu rpagrieHT QyHKITUN Y" B rouke ( ’ )
Zyr Zyyr Zy z=x'+Yy"

5. HaiiTu yacTHbBIEC TPOU3BOAHBIE

X s QyHKIMU

TPETUU CEMECTP
BOITPOCHI JJIS1 COBECEJIOBAHUS (TEKYILIIUI KOHTPO.Ib)

Pazpen: «I/IHTer AJIBHOEC HCUYUCJICHUC)

1.

2.

©o~N O

10.

11.

[Tonstue mnepBooOpa3Hoil. HeonpenenéHuelii HWHTETpaJ W €ro cpoiicTBa. Tabmuia
HeomnpeAeNEHHBIX UHTErpaioB. OCHOBHBIE METO/Ibl HHTEIPUPOBAHHUS.

HenocpencTBeHHOe MHTErpUpOBaHUE, METOA MOJIBEACHUS O] 3HAK IuddepeHiana, MeTox
3aMEHBI IEPEMEHHOM. UHTETPUPOBAHUE 10 YACTSM.

KommniekcHble uncna. AnreOpamdeckas ¢opma 3anMcu KOMILIEKCHOrO uucia. Monyns H
aprymeHT. TpuroHomerpuueckass U INoka3arenbHas (OpPMBI 3aIIMCH KOMIUIEKCHOTO YHCIA.
[enictBus Hax koMIuieKCHbIMU yucinaMu. @opmyna Myaspa-Jlamnaca.

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

Tunsl npocTeimux 1podeil U NX UHTErPUPOBAHHUE.

WHuTerpupoBanue palMoOHAIbHBIX Jp0o0ei METOIOM Pa3JIoKEHHs Ha IPOCTeHIne I1pooH.
WuTerpupoBanue MpoCTEHIINX UPPALMOHATBHBIX (YHKIUH.

WHTerpupoBanue TPUroHOMETPUUYECKUX (YHKLNH, YHUBEpCalIbHAasl TOICTAHOBKA.
OnpenenéHuplii uHTErpanr u ero cpoiictBa. ®opmyna Helorona-JlelOnuna. 3amena
IIEPEMEHHON B OINpeAcnEHHOM HHTerpane. @opMylia HMHTETPUPOBAHMS 110 4YaCTAM IS
OIIPEACIIEHHOTIO UHTETPAIA.

[Tpunoxenus oOINpeaeNéHHOIO MHTErpaja: BbIYMCICHUE IUIOMIAJeH IUIOCKUX —(uryp,
BBIYHCIICHHUE JUIMHBI IYTU KPUBOM, 00bEMOB Tell.

Heco6ctBenHble nHTerpaibl. MHTerpanasl ¢ OSCKOHEUHBIMH NpeAesaMM HHTErpPUPOBaHMSL.
WHuTerpansl OT HEOTpaHUYEHHBIX (PYHKIIUA.

Paspen: «/Indpepennuaibubie ypaBHEeHU

1.
2.

ok

8.

9.
10.

Juddepenunanbable ypaBHEHHS: onpeaeneHue, nopsaaok Y, pemenue Y.
JuddepenunansHoe ypaBHeHUE 1-ro nmopsaka: onpezeneHue; o0Iiee 1 4aCTHOE PeIIeHHUs.
Teopema cymecTBOBaHUS U €IMHCTBEHHOCTH pemenus At Y 1-ro nopsizaka.
JIY ¢ pa3nensromuMucs NEPEMEHHBIMU: ONIPEAEICHUE U MOPSAJOK PEIICHHUS.
Opnopoansie 1Y 1-ro nopsiika: onpenencHue U NOpsAA0K PEIICHHUS.
JInnennplie 1Y 1-ro nopsaka: onpenesneHye u NopsaoK pereHus.
Juddepenunanbable ypaBHEHHs 2-T0 MOPsAKA: ONpeAeTIeHre, BUJI O0ILEro pereHus;
Teopema CyIECTBOBAHMS U €IMHCTBEHHOCTH PELICHUSI.
[Ipocreiimme ypaBHEHUs, JOMyCKalOIINE TOHM)KEHUE TIOPSAKA:

y'=109, y'=1(xy), y'=1f(y.y)
JIuneitnwie JIY 2-ro nopsaka: HEOJHOPOAHBIE U OJJHOPOIHBIE YpaBHEHUs. Teopema
CYLIECTBOBAHMSI U €JUHCTBEHHOCTH PEIICHHUS
JIuneiinple ogHopoaHsle /1Y 2-ro nopsaka: TeopemMa 0 CTpYKTYpE €ro PelIeHHs
Heonnopoansie nunelnble 1Y 2-To nopsaka: TeopemMa o CTpyKType OOIEero pemeHus



11. JIuneitasie ogHOpoanbie J[Y 2-TO mopsiKa ¢ MOCTOSSHHBIMU KO3 puimeHTamu.
XapaKkTepuCcTUUECKOe YpaBHEHHE U CTPYKTYpa OOILEro pereHus

12. JIuneitabie HeogHOpOAHBIE JIY 2-TO MOpsIKa C MOCTOSSHHBIMU KO3 QHUIIMEeHTaMu CO
CIELMAJIbHOM IIPABOM YaCThIO

13. MeTon Bapuaiuu Mpou3BOJIBHBIX TOCTOSTHHBIX (MeTo JIarpanxa)

14. Cucremsl nuddhepeHnuanbHbIX ypaBHEHHH. MeToI CKITIOUEHHSI PEILICHHS CUCTEMBI
ypaBHEHUH.

KOMILIEKT 3AJAHUM IJISI KOHTPOJBHOM PABOTHI (PYBEXKHBIN KOHTPOJIb)

HEPBASA ATTECTALIUA
Bapuanr 1

1. %{;m unberpanf: 5[ 3 j xdx
- +——10J;—4 dx -3x x —_—
a)Tﬁ oL x 3 ; 6)-[e1 3 dX; B)I(3x+l)e dX; F)I T ;

J- (x—5)dX
2 —26+2x+x2; e)ICOS3XC059XdX.
Bapuant 2 )
1. 171 Y UHEETpAIIbIT \/7 ] J' X“dx
10+ ———3 +Cosx [dX —
/ v 4x —1dx 3 - 3
.6)_[ - 1+ X ;r)j(4 3x)e dx.
(2x—1)dx 5. -
H)I—Xz “ox+1. e)J'cos xsin xdx
Bapuanr 3
HTIﬁHHTeraIﬁ:I 5 a3 3dx dx
——+e =X’ |dx
I:FES"'] X X _4 X J 6)J‘1_ 7X dx _B)J.x COS(2X+1)er).[arctg2 X (1+ xz);
I(3x—2)o|x \
x> +4x+1, e)jcos XdX_
Bapuanr 4
1. ]j[l;ll-lg/l UHTETPAIH]: 8 13.4% _6\d J‘ dx J~In xdx
sinX— ———+-——+13-4" -6 | dx e
a) t\ X2+9 %/; j :0) 4—5x © B) X :
(3x +1)dx
2 -3
r)j(x —4x)In XX, I “ox+2. e)ISIH xdx
Bapmuanr 5
e 1 4 [re ™
+=— -
Y X &5 'fsm (3—5x)dx . ,F)jarctg3xdx;

J‘ (x - 1)dX

" 2+ 2%+ X° Itg xdx



Bapuanrt 6

1. Ha#itu igTer anbl:q
16 P 3-2x
Jﬁ( \/_+3jdx -[5 dx I(X +1)° xdx

a) 16+ x> sin®x x 6)
(4x —3)dx

jln(1+ x*)dx sz L 4x+9 jsin5 X COSXdx

r) , ) ; e) :

Bapuanr 7

1. I]XI/ITI/I ﬂﬁTerpanH 4 2 | gx J_ 3vd
JxE 25 cos’x f . 6)jesx‘3dx.B) | (5—6x)sin4xdx'r) 10+3x%

a)
(2x—-3)dx 4
Ix T 2x+11. e)J‘sm 8xc058xdx.
Bapuanr 8
T[ﬂm@memy ¥ F 7COSX + 3)dx
2) 4+ X ,
(4x—-1)dx
Icos(le 7)dx J\/sm xcosxdx )sz In xdx .[XZ 1 B6X+3
r . :
BTOPAS ATTECTAIUSA
Bapuant 1

1. Pemuts nuddepeHnmanbubie ypaBHEHUS:

a) 2y'¥x =17, 6) xy'=2y|nz,y(1) e; B) y-— y =2x% 1) Yy =x? —e*;
X

m xy"+2y =0;e) y'y° +1=0, Y(1)=—1, y( )=—1; x) Y —6y +10y=x+4.

Bapmunanr 2
. Pemmuts muddepennmanbHble ypaBHEHUS:

2
a)Xy'+3y:1;6)y’:y—2+3¥+2; ) y—L =2, y(1)=0; 1) y" =
X X
D X'=y:e) Y =2y% ¥ (-1)=y(-1)=1; % y" -3y + 2y:(1—2x)ex.

Bapuanr 3
1. Pemuts nuddepeHnpanbuble ypaBHEHUS:

2
ay=153: 6 v=2 45445 nygt2y =36 1 )"=3x+cos5x;
X X X

n) Xy"+ y'=%;e) y'y>+64=0, y(0)=4, y(0)=2; %) y" -4y’ +4y=—e*. 2.



Bapuanr 4
1. Peminth nuddepennmanbubie ypaBHEHUS:

, . x+2
a) y=7y5;6)y=2 y

X

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

; 1)

y'=—1—; Y(£)=%;Y'(£)=l; &) yy"=(y')’; x) 4y"8y+by=x°.

sin?2x’ "\ 4 4
Bapuant 5
1. Pemuth ;[H(b(bepeHuHanLHHe YpaBHEHUS:
y _y_ 12
a) 2yy'+3x =0; 6)y—— -9, y1)=4; B Y- =g
X

r) Yy =cosx+e*; n) xy"+2y':0; &) Y =1—(Y)?; x) y"+2y' =x%+2.

Bapuanr 6
1. Pemmnte muddepennmansubie ypaBHEHUS:

. . . 2 .2
a) X' =3y’; 6) y=%—3§ A-D=4») '+ y=-2:0y =7y

0 Y =24y3;¢) XCy"+ X2y =/X; x) Y — 6y +8y=3x% —1.

Bapmuant 7
1. Pemmute muddepennmansabie ypaBHEHUS:
3 2
a) y':—y . 6) =2 ~ Y1, y'+3—y =x* 0 y'tgx=y' +1;
3x+1 x X X
1] 3 1 " 14 14 X
"= y(1)=2, y'(1)=0;¢) y"=30y%; x) y" — 4y’ +8y =6e"".

Bapuanr 8
1. Pemminth nuddepenmanbHble ypaBHEHUS:

3
a) y'=y?tgx, ¥(7)=3;06) y'=2y—3+l; B)y'—l:xsinx;r) y"=sin5X + COS2X;

n 1 14
0 y"tg5x=5y'; 04y>y" =" -1, y(0)=+2, y'(0)= 57370V + 2y +5y=5x.

Bapuanrt 9
1. Pemminth nuddepennmanbHble ypaBHEHUS:

y
a) YyV4+x2dy =dx; 6) y'=e> +¥,y(e) ;)Y ____2In_x Ny’ ——+4x mxy" =

yy"=y*-16, y(0)=2v2, y(0)=~2;x) y" —6y +10y=x+4-

Bapmuanr 10
1. Peminth nuddepeHnmanbuble ypaBHEHUS:

2
a)y'= y+3 ;0) Y —y—2—7x+2; B)y'—ﬂ=2x3; ) Y'=x=Inx; 1y =(y)*e
x° X X x

y,,:l(1+ Inl); y(1)=%,y’(1)=1; %) Y+ 2y +5y=x—2.
X X

Ve



Bapuanrt 11
1. Peminth nuddepennmanbubie ypaBHEHUS:

a) 2y'Yx=)%6)y'=

Y. ) y'—xl:xz, y(1)=0; r) y"=arctgx;

1) Xy”+ 2y’ =0; e) y” = 72y3, y(2):1, y,(2): 6:; 4) y” —Gy' —|-10y =x+4.
Bapuanr 12
1. Pemminth nuddepennmanbubpie ypaBHEHUS:

a) y'=3y%;6)xy =/2x2 + y* + ¥; B) y’—3—y=—%; DXy + X’y =4;
X X

0 y"=sin5x; e) y"y° +36=0, y(0)=3, y'(0)=2:4) y" — 4y + 4y = x? +3x.
BapuanTt 13
1. Pemminth nuddepennmanbubie ypaBHEHUS:

2
a)y(4+ex)dy:exdx;6) y':%—¥+4; B) y'+i—y:x4; r) y"=e> -3x;

n yxInx=y;e) y'=8y°, y(0)=1, y'(0)=2; %) y"+2y +5y=x.
BapuanTt 14
1. Pemmnth muddepennmansabpie ypaBHEHUS:

a) 2yy+3x=0; 6) xy'=yln%; B) Y+yCOSX=C0Sx; r) Y =X3 +C0S4x;

[l) xyﬂ :yr; 6) yﬂ :32y3, y(4):11 yr(4): 4; )K) yﬂ _ yr _ 2y=6x+1.
Bapuanr 15
1. Pemnte muddepennmansabpie ypaBHEHUS:

2) X' +3y=0;6)xy' =/2X° + y? +y; 8) y+ycosx=cosx n¥ ~¥; p
ylet +1)ry =0.0) yy° +16=0, y1)=2, y()=2; w) y'—2y -3y =4x.

BTOPASA ATTECTAIUA
Bapuant Nel

1. I/ICCJ'ICI[OBB.TB YUCIIOBEBIC prI[BI Ha CXOOUMOCTDH
© 3. (n+2)! © 2 n
( + ) n-+5n+8
a)Zﬁ ) Q= B |y
n +2 n=1 n n=1 3n° -2

2. HccnenoBarh Ha yCIOBHYIO, a0COIOTHYIO CXOI[I/IMOCTB

Z\/2n+

3. Haiitu 065acTh CXOMMMOCTH CTETIEHHOTO psifia

@, on gn
> 5

n=1 n +1
Bapuant Ne2
1.MccnenoBarh YUCIOBBIE PAIBI HA CXOAMMOCTD
a) Z 0) i m-1 B) i(arctg LJH
15n + 2 n= 15 (n +l) 1 n=1 5n

2. HCCJ‘IG}IOB&TB Ha YCJIOBHYIO, a0COJIIOTHYIO CXOAMMOCTh



M8
_

nn
n=2
3.Haiiti 06;1acTh CXOAMMOCTH CTETICHHOTO Psija
n+1
a) Z ( n )n+1 !
02 -3
Bapuant Ne 3

1. I/ICCJICI[OBaTB YHUCJIOBBIC PAZbl HA CXOOAUMOCTb

=(7\" (1Y)
Vi o3
n> +3n n=1\8/) \n
2. I/ICCJICI[OBaTB Ha YCJIIOBHYIO, a0COIIOTHYIO CXOAMMOCTh
1

> =
n=1 3 n5

3. HaiiTi 00651acTh CXOMMOCTH CTETIEHHOTO psifia

Bapuant Ned
1. I/ICCJIGIIOBB.TI) YHUCIOBBIC PAAbI HA CXOANUMOCTDb

a)zm

2. I/ICCJ'IG,I[OBaTL Ha yCHOBHyIO, a6COHIOTHyIO CXOOUMOCTBh
i (_ 1)n +1 i
) Jn

0 n

3.Haiiti 061aCTh CXOXMMOCTH CTEIICHHOTO psiia a) ». —;

n=1
Bapuant NeS

1. I/ICCJ’IGI[OB&TB YHUCIOBBIC PAJAbI HA CXOANMOCTD
n

6) i(Zn +1)t93£n;
n=1

(o)
\n+1
& nz=:1 2"

=
~

nzzll(ln(n +1))"

® A2 o 3n
) z 6 Y B) z(tginj
I’l:l3 n=1 5

In(n + 2)
2. I/Iccne):[OBaTb Ha YCIIOBHYIO, a0COIIOTHYIO CXOAUMOCTh
o0
> (-t
n=1 n
3. Haiiti 06acTh CXOMUMOCTH CTEMEHHOTO psiza
0 2n n

)22”—1

Bapuant Ne6
1. I/ICCJ’IC}IOB&TI—; YHUCIOBBIC pAIbI HA CXOAUMOCTD

2 4.5-6-...-(n+3) .

3 1 ) Z57 9-..-(2n+3)’
2. HCCJ‘IG}IOB&TE Ha yCJIOBHYIO, a6con10THy10 CXOIUMOCTD
0 (_ 1)n +1

r,Z::l(Zn +1)n

nzzll(ln(n +3))"



. Hatit;t oGnacth CXO,I[I/IMOCTI/I CTEIIEHHOTO psija

a)z

(n +1)

Bapuant Ne7
. UccnenoBarp 4ncioBble psibl HA CXOOUMOCTh

e © 9\ [ 3n
) D9 0) Z(—j-ﬂ; B)Z(
n=1 3 n=1 10 n=1
. UccrenoBars Ha yCIIOBHYIO, aOCOIOTHYIO CXOIHMMOCTD
o (1

2

o0
. Haiitu 065acth cX0IMMOCTH CTEIIEHHOTO psija a) Z n(n + 1))cn

n=1
Bapuant Ne8
. UccnenoBarh 4iCIOBBIE PS/IBI HA CXOAUMOCTh
) $ne3 5 i1-7-13~....-(6n—5)_
n(n+1)’ &~ 2:3-4-..-(n+1)

. I/ICCJIGIIOBaTI) Ha YCJIOBHYIO, a0COJIIOTHYIO CXOAMMOCTh

i (_1)n+1 n
~ 3n+1
. Hatitn O6HaCTb CXOOAMMOCTH CTCIICHHOI'O pAda

[} 10n

a) Z] Jr ,
BapnaHT Ne9

. UccnenoBars 4HCI0BBIE pAAbI HA CXOAUMOCTD

$3n-1. 23" (n+1)

D 25 O 25—

. I/ICCJ'IGI[OBB.TL Ha YCJIOBHYIO, a6COJ'IIOTHYIO CXOOUMOCTD
)
no12n-1

. Haiit o6macte CXOOAUMOCTHU CTCIICHHOTO psma

)23
5" (n+ 1)
BapnaHT Nel0
. I/ICCJ'IGI[OBEITI) YHUCIOBBIC PAAbI HA CXOOANMOCTDb

2 Z In(n+3)

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

& 2n+1
(_ 1)n+1

n=1

n

0 n
3.Haiitn 00;1acTh CXOJMMOCTH CTETICHHOTO Psizia a) 2—2 ;
n=1N

n

P ) 2
n=1

2n
”j

B) i(sin—3

244n+5
6n% +3n—1

2

]n



Bapuant Nell
1. I/ICCJIGI[OBaTB YHUCJIOBBIC PAZbl HA CXOAUMOCTD

< 2n-1 & .27
a) ; 0) n-sin—;
£3n2 +5 nZ::l 3"

2. UccnenoBark Ha YCIOBHYIO, a0COMIOTHYIO CXOAUMOCTh
£y
n=1 n\/ﬁ

© n

~ x .
3.HaiiTu 00acTh CXOAMMOCTH CTETICHHOTO psija a) —

n=1
Bapuant Nel2
1. VccnenoBarh YMCIOBBIE PSAABI HA CXOAUMOCTD
= (n+1)!
a) 0) ;
Z13n Tnel’ nz_; (2n)!
2. HccnenoBarh Ha yCIOBHYIO, A0COOTHYIO CXOAMMOCTD
TV
nz:l n-s"

3. HaiiTi 0651acTh CXOMMOCTH CTEIIEHHOTO Psia

n n
X 5" . x

a) Y
Bapuant Nel3

1. HccnenoBars 4nucloOBBIC pAAbI HA CXOAUMOCTD

)Z

15" (n +3)

2. I/ICCJ'ICI[OBaTL Ha YCJIOBHYIO, a6COJ'IIOTHYIO CXOOUMOCTHh
=
n3n? 41

3. HaiiTi 065acTh CXOAMMOCTH CTETIEHHOTO psiaa

0 n
a) zx_
n=1

Bapuant Nel4
1. MlccnenoBarh YMCIOBBIE PSAABI HA CXOAUMOCTD

X n+2

n=1(2n +1)2\/3_” 1

21-6-11-....-(5n - 4) |

2 Z (n+4). 2 Z3 7-11-...-(4n-1)’

2. HCCJ‘IC}IOB&TI) Ha YCJIOBHYIO, a0COJIIOTHYIO CXOAMMOCTh

0 (_1)n+1
nZ::l n?+1

3. HaiiTi 0651acTh CXOMMOCTH CTEIIEHHOTO psija

ooznxn
a) :
2




Bapuant Nel5
1. I/ICCJIGI[OBaTB YHUCJIOBBIC PAZbl HA CXOAUMOCTD

©  or 2_p-g )
a) r]Z::lsms—n, )Z (n+3)! B) Z P I

n=1 7n? +3n+4
2. UccnenoBarh Ha yCIIOBHYIO, a6con}0THy}0 CXOAMMOCTb
> —2
= In(n+1)

3. HaiiTi 0651acTh CXOAMMOCTH CTETIEHHOTO Psifia
n

a) i SR
i ¥n
Kpurtepun onieHKH NHCbMEHHOH KOHTPOJIBbHOM PadoThI (8 pamkax pyoesicHol ammecmayuiL)

Peznamenmom BPC kagheopvl «Bovicwias u npukiadHas mMamemamuxay npeoycmompeHo 25
bannos 3a evinoHeHue pyoedcHOlU KOHmMpovHOU pabomoul. Kadcooe 3adanue, 6xo0swee 8
KOHMPONILHYIO, OYEHUBAemc s npenooagamenem onpeoeieHHbIM KOoauuecmeom 6annos. Mmozoswit
Oann 3a KOHMPOLHYIO pAbOMY NOIYUAEMC CYMMUPOBAHUeM DANN086 3a 8ce 3a0aHUS.

Kpurepuii oueHKH 0HOI0 32 JaHUA:

— oOyyaromuiicss TNpaBUIBLHO PEIIWI 3aJady; MpH 3TOM JIOTUYHO, TIOCJICIOBATCIIbHO H
apryMEHTHPOBAHHO M3JI0XKIII PEIICHUE 3a1a9l — MAKCHMAJIbHOE KOJTMYECTBO 0aJlIOB;

— oOyyaromuiics B OCHOBHOM MPaBUJIBHO PEHIMI 33/auy, TOMYCTUB MPU 3TOM HE3HAYUTEIbHBIC
HETOYHOCTHU U morpentHocTd — 80% OT MaKCHMaJIBHOTO KOJIMYECTBA OAJIIOB;

— o0yuaronuiicst He MOJIHOCTBIO pelIni 3a1ady, Ho He MeHee 50%, MTOmyCTHUB Ipu 3TOM He Ooee
OJIHOM rpy06oit omubku — 60% OT MaKCUMAalIbHOTO KOJIMYeCTBa OaJIOB;

— OoOydarlHiics TpUBENI HEMOJHOE pelleHue 3amaud (cteneHb nogHOoThl — oT 30% mo 50%),
JOITYCTHB TPH 3TOM 3HAYUTEIbHBIC HeA04YeThl — 40% OT MaKCHMAaJILHOTO KOJMYECTBA OAIJIOB,

— oOyuaromuiics mpusen He 6osee 30% pemieHus 3aauu, JOMYCTUB MPU ITOM IpyOble OLIMOKU U
HegodeThl — 20% 0T MaKCUMAJIbHOT'O KOJIMUECTBA OallIOB;

— o0yyaromuiicss He MPUCTYIIII K pelIeHuto 3a1a4u — () 6anos.

IK3AMEHAILIMOHHBIE BWIETHI
MuHHCTEPCTBO HAYKH M BbicLIero oopasoBanust PO

'PO3HEHCKUI T'OCYIAPCTBEHHBI HEO®TSIHOM TEXHUYECKWUM YHUBEPCUTET

nMmeHu akaa. M.J[. MumnoHIuKoBa
JlvcuurunHa MaTteMaTuka
NIDTII [pynmna
1. Heomipenenennsiit uaterpan. CpoiicTBa HHTETpaioB. Tabiuia HEONpEAeTEHHBIX HHTETPAJIOB.
2. Haiitu Heonpez[eneHJaLIe gIHTerpanH X+5

1)[(3x+5\/7)dx *dx; Icos X sin xdx; )Imdx-
jx5|n3xdx

3. BBIUMCIIUTE ONpeeeHHbIi uarerpan: O

4. Pemmthb x}ug)gepeHuI/IaHLHme YPaBHECHHMS:
-T2

1) X 2) y’+%=x3; 3) y'—6y'+9y =0.




MuHHCTEpPCTBO HAYKH M BbIcLIero oopasoBanus PO
'PO3BHEHCKUI T'OCYJJAPCTBEHHbBIN HED®TSHON TEXHUYECKUI YHUBEPCUTET

nMmeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa
NIDTII ['pynna
1. Tumpl TpOCTEUIIUX pallMOHATIBHBIX APOOEH U X UHTETPUPOBAHUE.
2. Haiitn Hgg/l‘@ﬂeneHHHe MHTETPAJIbL:

dx
1) ,[(3)(2 T )ax; 5y [xeax; 3) ICOSZ xsin xdx; 4)I V5-x*

Tsin(Bx—l)dx

3. BeruucnuTh onpeaeneHHbi uarerpai: 0

4. Pemuth muddepeHaibHbple ypaBHEHUS:
1) xy' =y 2) y’+%=9x5; 3) y' =2cos7x.

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

nMmend akaa. M.J1. MuuMoHIUKOBa
JlvcuuIuiiHa MaTteMmaTuka
HNIOTII ['pymmna

1. UnTerpupoBanre TPUTOHOMETPUYECKUX (DYHKIIUH.

2. Haiitu HeomnpeeneHHbIe I/IHTeraJIBII4) J. dx dx
af (3 _ . i - — 4
1) [(@¥x -7ydx; 2) [ xsin 2xdx; S ao e |
I xe*'2dx
3. BBIUMCIMTE ONpeieNennbiit uarerpai: O
4. Pemuts nuddepennuansapie ypapaenns: 1) 2y'(x + 2) = y?; 2) y'— j—y = 6x%;

3) Y'=3x+C0SX

MuHHCTEPCTBO HAYKH M BbIcLIero oopasoBanuss PO
I'POBHEHCKUU I'OCY JAPCTBEHHBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHIyKoBa
Jlucuunianaa MareMaTuka
NIDTII [pymma
1. OnpenenenHblif nHTErpan u ero cpoiicrsa. ®opmyna Hetotona-JleitOnuma.
2. HaiiTu HeomnpeneneHHbIe HHTET ARy dx

1)_[ 4‘ri/7dx; 2) _[x cos3xdx 3) m’z 4)'[5+4X+ NG .

I xcosgdx

3. BeumcnuTh onpenenenHsii unrerpan: 0

4. Pemuts nudpepeHnranbHbIe ypaBHEHHUS:
1) xy'+3y =0;2) y’—z—y =3x* 3) )" =2x*+cosdx.



MuHHCTEPCTBO HAYKH M BbIcLIero oopasosanus PO
I'POBHEHCKHUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMmenu akaa. M.J[. MummoHImumKoBa
Jlucuunianaa MareMaTuka
HNIDTII ['pymma

1. IIpunosxenust onpeaesieHHOro HHTerpaa.
2. Haiitu HeonpeaeIeHHbIE HHTErPaJIbl:

fdx-6f'4 dx; L3 2) - cos 5 xdx; f dx
a) 3x8') sin* x cos x dx; 6)d(x )-cos5xdx; o) 36 T A2

X" +4x+5

3. Beruncauts onpeneneHHbii uarerpai: 0

4. Pemts muddepennuansabie ypapaenus: 1) xy' = y2 + 121; 2) y'— Ll = X;

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

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

nMeHu akaa. M.JI. MWIIHOHIIIMKOBA
JlMcuuIIMHa MaremaTuka
HNIDTII [pymma
1. HHTCFpHpOBaHI/IC METOAOM 3aMCHBbI nepeMeHHoﬁ X I10 4acCTAM.

?[)III HGOHpCILCHeHHHe I/IHTGF[IELHI)I 4 J. dx
2) XCOSSXdX m 144+ X7

f&m

3. BeIuMCIUTh ONpeeeHHbI HHTerpat:

1) 2yy'+3x:0; 2) X

4. Pemuts nuddepeHpanbHble ypaBHEHUS:
3) 4y"'-8y+5y =0

. MuHuCcTEPCTBO HAYKH U BbICIEro o0pa3oBanusi P®
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMmend akaa. M.Jl. MWuImoHIUKOBa
Jlucuunianaa MarteMaTruka

HNIDTII ['pymmna
1. Muorounensl. Teopema be3y. OcHoBHas Teopema anredpsl. PaznoxkeHne MHOTOUJIEHA C
Z[eﬁCTBHTeJIBHBIMI/I KOS(l)(l)I/HII/IeHTaMI/I Ha JIMHEHHEIE U KBaaApPAaTUYHBIC MHOXUTCIIN.

2. Haiitn WpeﬂeHeHHLIe MHTETPAJIBL: dx
1 [6x° T 2)jx In xdx; 3)jcos xsin xdx; 4)j

l2

_[ Xcos4xdx

0

3. Beruncnuthb OHpeHCHeHHLIf/'I HHTCIpa:

4. PCH_II/ITB mipdeperumansaple ypaaenus: 1) y'— y? cos? x = 0
2) y'— ——2x 3) y'=5y'+6y=0.



5 MuHuCTEPCTBO HAYKH U BbICIEro oopasoBanusi P®
I'POBHEHCKUU I'OCYIAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIIMKOBa
Jlucuunianaa MareMaTuka

HNIDTII ['pymma
1. Pa3noxeHune paroHalIbHOWM ApOoOH Ha CyMMY MPOCTEHINX 1pobeii. iHTerpupoBanue

parMoHaAIBHBIX APOOEH.

2. Haiitu HCOHpeI[eJIeHHBIe HHTErparbL: , 2 dx
X H . -
2 [xe¥dx; 3) Icos xsin xdx; IX2+8X+18.

Ixe‘zxdx

3. BoruncauTh onpeenennsiii uarerpai: 0

4. Pemntsh nuddepeHranbuble ypaBHEHUS:

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

MuUHHCTEPCTBO HAYKH U BbIcHIero oopasoBanus PO
I'POBHEHCKUU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNNU YHUBEPCUTET

nMeHu akaa. M.JI. MAITHOHIITUKOBA
JlvcuuIuiiHa MaTteMmaTuka
NIDTII [pynmna

1. HecobcTBEHHBIE HHTCTpajibl, UX OCHOBHBIC CBOMCTBA. HpI/ISHaKI/I CXOIHUMOCTH HECOOCTBEHHBIX

I/IHTCI‘paJIOB
aI/ITI/I H@H CACJICHHBIC HHTCTPAJIbI, dx
D IF(?M ~ % 2) [x?Inxdx; 3)'[005 xsin xdx; 4),[—()(_1)()(_2)
72 '
j XCOS— dX
3

3. BbluncauTh onpeeneHnsiii uarerpait: O

r— y+3 . 2) Xy'—2y=3x3’

x2-81’

4. Pemnts muddepeHnuanbubie ypapHenus: 1) y
3) y'=7y'+6y=0.

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

nMeHu akaa. M.JI. MUIIHOHIITMKOBA
Jlucuunianaa MareMaTruka
NIDTII ['pynmna
1. IuddepenunanbHble ypaBHEHUS. OCHOBHLIG MTOHSATHS.
2. Haiigu HEOTIPC/ICNICHHBIE HHTETpalky I dx

1)[(——5>< Jdx; 2) [%® In xdx; )j\/ﬁ 5.4 2%+ X2

cos® x sin x dx

ot

3. Beruncnuthb OHpeI[eJ'IeHHLIf/'I HHTCIpa:



4. Pemmuts muddepeHnuranbHbple ypaBHEHUS:
1) xy' = 2y?; 2) y’+%=2x3; 3) y' =sin5ux.

_ MuHuncTepCTBO HAYKH U BBICHIET0 00pa3oBaHusi PO
I'PO3HEHCKWU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHN YHUBEPCUTET
nMmeHu akaa. M.J1. MuumnoHIKoBa
JlucuuIinaa MartemaTuKa

HNIOTII ['pymma

1. Heonipenenennplit uaTerpain. CBolicTBa MHTETpasioB. Tadimia HEONPEACIEHHBIX HHTETPAJIOB.
2. Hatitu HGOHpeI[eJICHHTe H%Tarpanbl) I sin xdx I dx

3 X _.
1 [(6x” + 24 )ax cosx+4’ I+ 2x+22

jxh1xdx

) 2
3. Beruucauts onpeneneHHblil uHTerpai: ©

4. Pemuth muddepeHanbHbie YpaBHCHUS
1) y=27% 2y -Z=x% 3y -T7y'+6y=0.

_ MuHuCcTEpCTBO HAYKH U BBICHIEr0 00pa3oBaHusi PO
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaa. M.JI. MAITHOHIITUKOBA
JlMcuuIIMHa MaremaTuka

HNIDTII ['pymmna

1. Tunsl npocTeHIMX palMOHAIBHBIX IpO0ei U UX UHTErpUPOBaHHUE.
2. HaﬁTH HEQIIPE/IC/ICHHbIE I/IHTergaJ],bI :xax

1)-[(3 ——)dx 2) [xe™dx; X? +4 V15+ x°

jxcosde

3. BoIuMCIuTh Onpeienennsiii uarerpai: 0
4. Pemuth muddepeHaabHble ypaBHEHUS:

2 _ "
D)/=17§- 2) y' =2 =7x* 3) 3" =cos7x+x3;

X

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

nMeHu akaa. M.JI. MUIIHOHIITMKOBA
Jlucuunianaa MarteMaTruka
NIDTII [pymma

1. UnTerpupoBanre TPUTOHOMETPUYECKUX (DYHKIIUH.
2. HaliTu HeonpeaeIeHHbIE HHTEIPaJIbL: 3) J- tgxdx _[ dx

2) | xsin(2x + 3)dx;
1) f(=+ 2V - 7x)dx; ) ( i ) cos’x’ 7169-x*
. X
Ixmnzdx
3. BoIuMCIMTE Onpeienennbiit uarerpai: O
y:_ y — 2X3

'3 2
4. Pemmts muddepenumansusie ypasrenus: 1) Y X TV ; 2) X ;



3) Y'=3x+C0sX

MuHHCTEpPCTBO HAYKH M BbICIIEro oopazoBanusi P@

I'PO3HEHCKUM I'OCYJAPCTBEHHbBIM HE®TAHOM TEXHUYECKWI YHUBEPCUTET

nMmenu akaa. M.J[. MuumnoHIIMKOBa

Jlucuunianaa MareMaTHukKa
HNIDTII ['pymma

1 OnpenenenHsblii nHTErpai u ero cBoiicrea. ®opmyna Herorona-JleiibHumna.
aI/ITI/Il 1Heon JICHHbIEC MHTETPAJIbI: 3) J~Sln Xdx | ) J. dx

) (9X +4 )dx 2) J(2X+3) cos 3xdx COS X 5+6X+ X2

I(Zx3 —3x + 3)dx

3. BeruucauTh onpeaeaeHHbId HHTerpal: -1 .

4. Pemutp Z[I/I(b(bepeHuHaaner YP3BHEHHSL:
———=X
1) xy'+3y=0. 2) X . 3) V=3 +2x

MuHHCTEpPCTBO HAYKH U BbICHIero oopasoBanus PO

['PO3HEHCKUI I'OCYIAPCTBEHHBIN HEOGTSIHOM TEXHUYECKUM YHUBEPCUTET

nMmend akaa. M.J1. MWummoHIyKoBa
JlMcuuIIMHa MaremaTuka
HNIDTII ['pymmna
1. ITpnnoxxenus OIpCACIICHHOI'O MHTCI'palia.
AT HE@NPE/ICTICHHBIE UHTETPAJIBIL:
e, p o P

3/y2
XJ 62737 5% @) [Bx=2)-cosxdx; [ —
j- dx
2
3. Beruncauts onpeneneHHbli uarerpai: 0 X" +4X+5 .
2y _ s

_ y-—==x
4. Pemuth nuddepeHnnanbHble ypaBHeHHs: 1) Xy'=3y ; 2) X ;

3)2y" + 2y'+ 5y =0.
Kputepuu ouleHKH (6 pamKax npomelcymounol ammecmayuir)

Peznamenmom BPC rkageopwt «Bvicuias u npuxkiadnas mamemamurxay omeem cmyoeHma Ha
9K3aMeHe OYeHUBAemcsi o 5-0ainbHOU WKae.

Kpurepuii oueHkn oTBeTa Ha IK3aMeHe:

— 5 0aanoB moNydaeT CTYACHT, NPOJEMOHCTPUPOBABIIMN TIOJHOE BJIAJICHUE 3HAHUSAMH B
COOTBETCTBUM C TpeOOBaHUSAMHU Y4eOHOM IpOrpaMMbl, T.e. PEIIMBIIUIN Bce 3afaHus 0e3 OomMOOK B
JIOTHYECKUX PACCYXACHUSIX U B 00OCHOBAHUM PEILICHHUS;

— 4 fanja moiydyaeT CTYJAEHT, KOTOPHI NpH IOJHOM BIIQJCHUU 3HAHUAMU B COOTBETCTBHH C
TpeOOBaHUSAMHU Y4eOHOH MporpaMmbl JIONMYCTUJI OTHENIbHBIE HECYIIECTBEHHBbIE OMIMOKH JIMOO
MIPUBEJICHHBIE UM PEIIEHUS] HEJOCTATOYHO 0OOCHOBAHbI;

— 3 0ans1a nosydaeTr CTYACHT IPU HEMOJHOM H3JI0KEHUU IMOJIyY€HHBIX 3HAHUH, JOMYCTUBIINUN NpU
STOM OTJI€IbHbIE CYIIECTBEHHbIE OLINOKHY;

— 2 0ajna 1moJyyaeT CTYIEHT Mpu OECCHUCTEMHOM W3JIOKEHHHM MaTepualia, IOIYCKarolui



CYIECTBEHHbIC ONIMOKM, KOTOpPBIE MOTYT MPEIMSATCTBOBATh YCBOCHUIO JalbHEWIIeH ydeOHON
uHpopMaLnu.



