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ITACIIOPT
®OHJIA OLIEHOYHBIX CPECTB 10 YYEBHOM JUCLUATIIMHE

MATEMATHKA
KoHnTtponupyemslie .
No pa3):[eJP; ZI Kon kouTponupyemoit HaumenoBanue
n/m P KOMIIETCHIIMH (UJTU €€ YaCcTH) | OLICHOYHOI'0 CPEICTBA
(TeMbl) TUCITUTUTHBI
CobecenoBanue
1. | Jluneitnas anrebpa OIIK-1 KontponbHas padota
OK3aMeH
DNeMEeHThI BEKTOPHOU (C00ECenOEAHNC
2. p OIIK-1 KoHTtponbHas pabota
anreopsl
DK3aMeH
Anpanurtnueckas Cobecenoranne
3. OIIK-1 KontponbHas padota
reoMeTpuUs
DK3aMeH
CobecenoBanue
4. | Teopus npenenos OIIK-1 KonTponbnas pabota
DK3aMeH
HuddepenunanpHoe CobecenoBanue
5. | ucuucnenue QyHKIHHA OIIK-1 KonTponbnas padora
OJIHOM MEePEMEHHOM OK3aMeH
npdepenmanbHOe
fcq%l%)nang byHKIHI Cobecenoranne
6. i OIIK-1 KonrtponsHas pabora
HECKOJIBKUX
DK3aMeH
TIePEMEHHBIX
VHTerDaibHOe CobecenoBanue
7. P OIIK-1 KonTponbHas pabora
UCYHCIICHUE
DK3aMeH
CobecenoBanue
npdepeHmuanbHbIE
8. HMudpdepenn OIIK-1 KonTponbhas padora
YpaBHCHHUS
DK3aMeH
CobecenoBanue
9. | Pager OIIK-1 Kontponbnas padota
DK3aMeH
CobecenoBanue
10. | KparHble HHTErpaibl OIIK-1 KonrtponsHas pabora
OK3aMeH
OcHOBBI TEOpUU
e os[THOCTepp”I " CobecenoBanue
11. P . OIIK-1 KonrtponsHas pabora
MaTeMaTH4eCKOH
DK3aMeH
CTAaTHCTUKH




INEPEYEHDb OIEHOYHbBIX CPEACTB

HauMmenoBanue IIpencrasienue
Ne Kparkas xapakrepucTuka
OLIEHOYHOI0 OLIEHOYHOI0 CpeCTBa
n/n OLIEHOYHOI0 CpeACTBA
cpeacTsa B GoHe
CpeactBO  KOHTpOJISL ~ YCBOGHHMSI  Y4eOHOTO
MaTepuana  TeMbl, pasfena HMIM  PA3IeNoB | Bompocsl
Co0OecenoBanue
1 JWCLMIUIMHBL, OPraHM30BaHHOE Kak ydeOHoe | 1o TeMam/pasjieiam
3aHITHE B BUJC COOECEOBaHUs MPENOaBaTelis ¢ | AUCIUILTHHBI
00y4JarouuMucs
CpencTBo IpoBEepKU YMEHUN TPUMEHSTh
KouTponbHast TIOJTyICHHBIC 3HAHUSI UL PEIICHHS 32184 Kommexr
2 aGoTa KOHTPOJIBHBIX
p OTIpeIeIEHHOTO TUIIA TI0 TEME UITU 3aj1aHui 110 BapuaHTaM
pasneny y4eOHOM TUCIUILTAHEI.
N . . | Kommiekr
CpencTBo MpoBEpKU 3HAHUHM, YMEHH, BIaJICHHM,
3 |5 5 5 9K3aMEHaIMOHHBIX
NPUOOPETEHHBIX O0yYalIIUMCA B  TEYEHU
K3aMCH puoop yHatom € | 6uneron
cemecTpa.

NEPBbIIA CEMECTP
BOIPOCHI 1JIs1 COBECEJIOBAHUS (TEKYIIUIA KOHTPO.Ib)

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

Onpenenurenu 2-ro ¥ 3-To NOPSAKOB. AnreOpanuecKue AOMOIHEHUS U MUHOPBIL.

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

Cuctembl nuHelHbIX ypaBHeHUH. [TpaBuno Kpamepa. OgHopoanas cucrema.

Marpunpl. [eiictBus Hax Matpunamu. OOpaTHas MmaTpuiia. MaTpuuHblii crnoco0 peuieHus
CUCTEM JIMHENHBIX YPaBHEHUH.

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

JlekapTOBBl NPSIMOYTOJBHBIE CHCTEMBI KOOPJMHAT HA IUIOCKOCTM M B IIPOCTPAHCTBE.
[TonsipHas cucrema KOOpAUHAT.

Bexkropsl. JIuHeiHbIe onepanuu Haj BeKTopaMu. JIMHENHO He3aBHCHMBIE BEKTOpHI. basuc,
pasnoxkenue 1o Oasucy. IIpoekiuu BekTOopa Ha OCU KoopauHaT. KoopAawHAThl BEKTOpa.
JInuHa BEKTOpa M HAINpaBIISIIOIIAE KOCUHYCHI. Y CIIOBUS KOJUIMHEAPHOCTH BEKTOPOB.
CkansipHO€ TPOU3BEJECHUE BEKTOPOB M €r0 CBOWCTBA. YTOJ MEXAY BEKTOpaMHU. Y CIOBHE
MEPIEHANKYISIPHOCTH JBYX BEKTOPOB. MeXaHWYECKUI CMBICIT CKAJISIPHOTO MTPOU3BEICHUS.
BekropHoe u cmemanHoe mnpou3BeAeHUs: BEKTOpOB. OCHOBHBIE CBOMCTBA M BBIUHUCICHUE
yepe3 onpenenurend. KomiaHapHOCTh TpEX BEKTOPOB. ['eomMeTpuyeckue MPUII0KEHUS
BEKTOPHOT'O U CMEIIAHHOTO NPOU3BEICHUM.

[TonsiTe 00 ypaBHEHWH MOBEPXHOCTH B MPOCTPAHCTBE W YPABHEHHWH JMHUU Ha TUIOCKOCTH.
[Ipsamas Ha mmockoctu. PasnuyHble BUABI YPaBHEHUN NPSAMOW HA IUIOCKOCTH. YTOJ MEXIY
MPSAMBIMU. Y CJIOBUSL TNMEPHNEHIUKYISIPHOCTH M NapaJUIeNbHOCTH NpsMbIX. PaccrosHue oT
TOYKH J10 IIPSIMOU.




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

mapadoJIbI.

11. YpaBHEHHs IIIOCKOCTH M HPSIMOM B IIPOCTPAHCTBE. YTOJI MEXAY NPAMBIMHA. YTOJI MEXAY
IIPSIMOM U TNIOCKOCTBIO. TouKa repeceueHus NpsMoN U INIOCKOCTH.

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

Paznen: «Ilpenes u HenpepbLIBHOCTh PYHKIMID)

1. [Tpenen ¢pynkuuu B Touke. [penen gy Ha 6eckoHedHOCTH. OTHOCTOPOHHUE MPEAEIHI.
OrpaHn4eHHOCTb (DYHKIIHUU, UIMEIOLIHIA TIpeer.

2. beckoneuno OGospinas 1 OecKOHEYHO Manas (YHKIMHM U CBA3b MEXKAYy HUMH. Pasnoxenne
(byHKIMK, UMEIOLIeH TIpeiell, Ha TOCTOSHHYIO0 U OECKOHEUHYIO MaITyIo.

. |0 0 .
3. OcHOBHBIE TeOpeMBbl O mpezaenax. PackpbiTue HeoIpeaeIeHHOCTe! [— u | — | Ilepssrit
o0

3aMeyaTeIbHBIN Tpe/ie.

4. Yucnossle nocnenoBarenbHocTd. [Ipenen mocnenoBarensHocTH. CylecTBOBaHUE Mpeaena
MOHOTOHHOH OrpaHUYeHHOI MmocienoBaTeabHOCTH. Yucio e. HarypansHbie norapudmsi.

5. CpaBHeHHE OECKOHEYHO MaJblX. DKBHUBAJIECHTHbIE OECKOHEUHO Maible. 3aMeHa OECKOHEYHO

MaJIbIX YKBUBAJICHTHBIMH [P BBIYMCIICHUU MIPEJICIIOB.

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

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

Kpurepun oueHku (8 pamxax mexywet ammecmayuu)

IS

Peznamenmom BPC kagedpwr «Bvicuwias u npuxiaouas mamemamuxay npedycmompero 10
bannos 3a mekywyro ammecmayuro. Kpumepuu oyenku pazpabomawsi, ucxoos u3 pazoeieHust
bannos: 5 6ann06 3a oceoeHue meopemudecKux 60NPOCO8 OUCYUNIUHBL, 5 OANLI08 — 3a BbINOJIHEHUEe
OOMAWHUX 3A0AHULL.

KpnTeplm OILCHKH OTBETOB HA TCOPETUYECCKHUE BOIIPOCHI:

— 5 0a/ji0B BBICTABJSIETCSl CTYIEHTY, €CJIM OH H3JIOXKUJ COJIep’KaHHWEe BOIpoca B o0beMe,
MPEeIyCMOTPEHHOM MPOrPaMMOM, TpPU STOM H3JOKWJI MaTephall TPAMOTHBIM SI3BIKOM, TOYHO
UCIIONB3YSl MAaTEMAaTHYeCKYyl0 TEPMHHOJOTHIO U CHUMBOIMKY, B ONPEICICHHON JIOTUYECKOM
MOCIe0BATEIHHOCTH;

— 4 faJ1a BBICTABJISIIOTCH CTYAEHTY, €CJIM TIPH JIOCTATOYHO TOJHOM M T'PAMOTHOM OCBEIICHUU
BOIIPOCa OH JIOMYCTHJ HEOOJBIINE HETOYHOCTH, HE MCKAXKAIOIINE MATEMAaTHYECKOTO COJICpIKaHUs
OTBETA,

— 3 0aJyia BBICTABJSIIOTCSI CTYJAEHTY TIpH HEIOJIHOM pPacKPBITHU COJICP)KAHUS BOIPOCA
(comeprkanme BOMpOca U3JI0KEHO (PparMeHTapHO, HE BCET/Ia MOCIe0BaTEIHbHO), HO TTOKa3aHo o0Iee
MOHMMAaHKUE BOMPOCA; TOMYIIEHBI OIIMOKH TIPU UCTIOIB30BaHUU MAaTEeMAaTUYECKOW TEPMUHOJIOTHH;

— 2 fajuia MoJIy4yaeT CTYAEHT, IMPOJEMOHCTPUPOBABIINI OOPHIBOUHBIC 3HAHUS W JIOMYCTHBIIHIA
OIITMOKY B OINPEAETICHUH MOHSATHI U MIPH UCIIOJIb30BAHIH MaTEMaTHUYEeCKON TePMUHOIIOTUH;

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



KOMILIEKT 3AJAHUM JIJIsI KOHTPOJBHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)

INEPBASI ATTECTALIUA
BUWJIET Nel
& * . 2 3 5 2
1. Haiitu npoussenenne matpun A*B, ecnm: 4 Z[ ] B Z[ j
-5 —4) 6 -7)

. . 3X, +5X, + 7% =1,
2. PemuTh cucreMy JIMHEHHBIX ypaBHeHHH MeTo10M Kpamepa niu [Maycca: X, — 3%, — 9, =8,

2% + 2%, —3X%; =1.
HariTu xoHen Bekropa g = {3;-1;2}, €CJIM €ro Ha4ajo B Touke M (:L' -1 2).
YrpocTuTth BeIpakeHUE: (2& -3 )x (&T + 45).

5. Haiitu yron npu Bepmuae A B Tpeyroibanke ABC, eciu:
A (0; 3;-1), B(1; 5; —6), C(-5; 2; 1).

BUJIET Ne2
o 1 3
1. Haiitu npousBenenue marpuil A*B, ecnu: (2 -10 s_l3
4 3 5)°7 '
2 1

2. Pemmth cuctemy JIMHEHHBIX ypaBHeHHI MeTogoM Kpamepa mium ["aycca:
2%, + 5X, +3X%; =6,
X —3X, —9%; =8,
2% + 4%, —3%; =09.
Haiitu nHavano BekTopa p = {5; 12:— 6}, €CJIM ero KoHell B Touke 4 (2,17;8)-
. YIIPOCTUTE BBIPAKECHUE: (55 + 35)>< (25 - B)
5. Haiitu momans tpeyronsuuka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUJIET Ne3
Haiitu npousBenenue marpunr A*B, ecnu:

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

2. Pemmth cucremy MMHEHHBIX ypaBHeHHI MeTogoM Kpamepa mmu [aycca:
{xl + X, + X3 =6,

=

X, + X, — X3 =10,
3% + X, + 3%, =12.
3. HaiiTn Ha4ano BEKTOpa b = {5;10;— 2}, ECIIU €O KOHEL[ B TOUKE A (2;7;8).

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

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

-2 3 5 2
A= , B= :
-5 —6 4 7
2. Pemmth cucteMy MMHEHHBIX ypaBHEeHHH MeTogoM Kpamepa miu [aycca:
{x1+ 2X, + 3%, =5,

2% — Xy — %X =1,
X 43X, +4X; =6;

3. HaiiTu KOHel[ BEKTOpa g = {1;—1;3}, €CJIH ero Hayaso B Touke M(3;12).



4. VIpocTUTe BHIPAKEHHUE: (25+35)>< (5+25)
5. Haiitu 006éM nupamuast ABCD, ecm:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BHJIET Ne$S
1. Haiitu npousBenenue matpuil A*B, ecnu:
1 5 2 2 1 0
A= 2 0 3,B=| 3 -1 -2
-3 11 4 5 -3
2. PemuTh cucTteMy JIMHEWHBIX ypaBHEeHH MeTooM Kpamepa unu [Maycca:
2% — Xy + X3 =4,
3X + 2%, + 2%, =1,
X, — 2%, + X3 = 2.

Haiitu KoHel BeKTOpa g = {5;—1;— 2}, €CIIM ero Hayaio B Touke M (L -1;3).
4. VYnOpocTuTte BhIpaKEHUE: (Zi - 3]) j+ (3i + E)- k
5. Haiitu momans tpeyronbuuka ABC, ecnu: A(8; 6; —3), B(2; 2; -1), C(8; 7; -3).

BUJIET Ne6
1. Haiitu npoussenenue marpun A*B, ecnu:
2 1
1 -1 1
A=|3 -3|,B= .
2 4 3
5 2

2. PemuTh cucTeMy JIMHEHHBIX ypaBHeHUH MetogoM Kpamepa nnu ["aycca:
3%, + 4%, —3X; =4,

2% — X, + X3 =2,

X + X, —2X%; =0.

Haiitu nauano BEKTOpa p = {L‘ 2 — 6}, €CJIH €ro KOHEIl B Touke A (2;1]; 6)-

oo

. YrmpocTure BhIpaKeHHE: (5+6)x5+(3§—6)x6.
5. Haiitu 006éM mupamuast ABCD, eciu: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).

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

2. Pemmth cucteMy NMHEHHBIX ypaBHEeHHIH MeTogoM Kpamepa miu [aycca:
X, 42X, + X3 =8,
2% — Xo + X3 =3,
2% + 3%, — X3 =5.
3. Haiitn koHen BekTOpa G = {4;1;— 2}, €CIIN €ro Ha4ayo B Touke M(L-1-2).
4. YHpocTHTe BEIpaKEHUE: (25 + B)X (5 - 25)
5. Haiitu miomans tpeyronsuuka ABC, ecimu: A (6; 9; -13), B(9; 10; —11), C(3; 5; —7)



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

3 8 6 3 -1 3
A= , B= .
-1 0 1 2 45
2. Pemmth cucTemy JIMHEWHBIX ypaBHeHUH MeTonoM Kpamepa nmm ["aycca:
2% —4X, +3%; =1,
X, — 2%, + 4% =3,
33X — X, + 5% =2.
3. Haiiti Ha4aI0 BEKTOPA | = {5;3,— 6}, €CJIM €r0 KOHEIL B TOUKE A (2;4;8).

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

BUWJIET Ne9
1. Haiitu npousBenenue matpunl A*B, ecnu:
-2 11 2 3
A= 0 2 0[,B=|4 -1|
3 -1 2 0 5

2. Pemuthb cucteMy JMHEHHBIX ypaBHeHHI MeTo0M Kpamepa wiu Taycca:
2% + X, +3%; =3,
&+&+&—
2% —3Xy + Xy =
3. HaiiTu KoHel| BEKTOpA & = {-5;1;2}, €CIIH €ro Ha4ayo B Touke M(-1-12).
4. YnpocTuTe BhIpaXKEHUE: 2|( jx k)+3 J( ix k)+ 3k( i x J)
5. Haiitu miomans tpeyrosnbauka ABC, eciu: A(3; 3; 3), B(6; 3; —3), C(5; -3; 0).

BUWJIET Nel10
1. Haiitu npousBenenue matpuil A*B, ecnu:
5 4 =2 -3
A=|1 -2 0|,B=| 4|
3 -5 7 5

2. Pemmth cucTeMy JIMHEWHBIX ypaBHEeHUH MeToqoM Kpamepa nmm ["aycca:

3%, —4X, + 3%, =1,

X, —3X, + 2%, =0,
2X, +6X, +2X; =3.
Halitu Hagano BEKTOpa b ={2;12; -1}, €CIIM €T0 KOHEIL B TOUKE A (2;4;8).

. YIpocTuTe BBIpaKECHHE: (25 + 5)>< (5 - 55)

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

1. Haiitu npousBenenue matpunl A*B, ecnu:

(3 ol 2

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

3. HaiiTn KoHel BEKTOpA g = {3;—1;2}, €CIIM €r0 Hayajo B TOUKe M (1;—1; 2).



4. VIpoCTUTH BEIPAXKEHHE: (2& -3 )x (a + 45).

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

BUJIET Ne12
1. Haiitu npousBenenue matpuil A*B, ecnu:
1 3
2 -1 0
A= ,B={3 -2
-4 3 5
2 1

2. PemuTh cucTteMy JIMHEHHBIX ypaBHeHHI MeTo0M Kpamepa ninu [Maycca:
2%, + 5X, +3X%; =6,
X —3X, —9%; =8,
2% + 4%, —3%;=09.
Haiitu nHavano BekTopa p = {5; 12:— 6}, €CJIM ero KoHell B Touke 4 (2,17;8)-
. YIIPOCTUTE BBIPAKECHUE: (55 + 36)>< (25 - 5)
5. Haiitu momans tpeyronbuuka ABC, ecnu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUJIET Ne13

1. Haiitu npousBenenue matpuil A*B, ecnu:

3 -2 0 -5
A={1 6 -1|,B| 3|
2 4 2 7
2. PemmuTh cucTeMy JIMHEHHBIX ypaBHEHUH MeTogoM Kpamepa wimm ["aycca:
X+ %, + X3 =6,
X, + X, — X3 =10,
3% + X, + 3%, =12.

3. Haiitu nHauano BEKTOpaA p = {5; 10;— 2}, €CJIU €r0o KOHell B Touke A (2; 7;8)-

YrpocTuTte BhIpaKeHHE: (5+5)2 + (5—5)2.
5. Haiitu yroxa npu Bepiiune B Tpeyronsuuka ABC, ecnu: A(5; -3; 4), B(7; 0; 7), C(6; —3; -1)
BUJIET Ne 14
1. Haiitu npousBenenue matpun; A*B, ecnu:

(3 ) )

2. Pemmth cuctemy NMHEHHBIX ypaBHEeHHH MeTogoM Kpamepa miu [Naycca:

X+ 2X, +3X3 =5,
2% — Xy — X5 =1,
X 43X, +4X; =6;

3. Haiitu kKoHell BEKTOpa & = {1;—1;3}, €CIIM €r0 HAa4ajo B TOuke M (312).
. YIpocTHTe BBIPaKEHHE: (25 + 35)>< (5 + 25)
5. Haiitu 006éM mupamuasl ABCD, ecu: A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).

BUJIET Ne 1S
1. Haiitu npousBenenue Matpunl A*B, ecnu:
1 5 2 2 1 0
A= 2 0 3,B= 3 -1 2
311 4 5 3

2. PemuTh cucTteMy IMHEWHBIX ypaBHEeHU MeTo0M Kpamepa ninu [Maycca:



w

2% — Xy + X3 =4,
3X + 2%, + 2%, =1,
X, — 2%, + X3 = 2.
HaiiTi KoHell BeKTOpa G = {5;,~1;,— 2}, €CJIM €ro0 Hayalo B TO4YKe M (]; -1 3).

4. YupocTuTe BhIpaXEHUE: (Zi - 3]) ] + (3i + E)- k

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

BUJIET Nel6
Haiitu npoussenenue marpun; A*B, ecnu:
2 1
1 -1 1
A={3 -3|,B= .
2 43
5 2

Pemmmts cucremy nuHeiHbIX ypaBHeHUd MeToioM Kpamepa unu [Maycca:
3%, + 4%, —3X; =4,
2% — X, + X3 =2,
X + X, —2X%; =0.

Haiitn Hauano BekTopa p = {;2;- 6}, €CJIK €ro KOHEI B TOUKe A (2,11,6)-

. YIpOCTUTE BBIPa)KCHUE: (5 + B)X b+ (35 - E)x C.

Haiitn 066éM mupamuasl ABCD, ecin: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).

BUJIET Ne 17
Haiitu npousBenenune matpunr A*B, ecnu:
1 -3
-5 1
A=|2 2 |,B= .
0 4
3 1

Pemmts cucreMy nuHEHbIX ypaBHeHHH MeToioM Kpamepa unu ['aycca:
X 42X, + X3 =8,
2% — Xo + X3 =3,
2% + 3%, — X3 =5.

3. Haiitu xoHers BEKTOpPA g = {4;]; — 2}, €CJIM eT'0 Hauajo B Touke M (1; -1- 2).

4. YmupocTHuTe BBIpaKEHHE: (25 + B)X (6 — 25)

Haiitu mtomazns tpeyronsuuka ABC, ecnu: A(6; 9; —13), B(9; 10; -11), C(3; 5; -7)
BUWJIET Ne 18
Haiitu npoussenenue marpun A*B, ecnu:

3 8 6 3 -1 3
A= , B= .
-1 0 1 2 45
Pemmts cucreMy nuHeEHbIX ypaBHEHHH MeTonoM Kpamepa i ["aycca:
2% —4X, +3%; =1,
X, — 2%, +4X%; =3,
X, — X, + 5% =2.
Halitu nayasno BEKTOpa b = {5;3,— 6}, €CIIM €10 KOHEL| B TOYKE A (2;4;8).

4. YmupocTHuTe BeIpaKEHHE: (55 - E)x (36 + 6_1)

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



-2 11 2 3
A= 0 2 0|,B=4 -1|
3 -1 2 0 5
Pemmmts cucremy nuHeiHbIX ypaBHeHU MeToioM Kpamepa unu [Maycca:
2% + X, +3%; =3,
X+ X, + X3 =4,
2% — 3%, + X, =1.
Haritu KoHen BekTopa g = {-5;1;2}, €CJIM €ro Ha4ayno B Touke M (-1-1 2).
Vipocrute sbipakene: 2i(jxk )+ 3(ixk J+3k(ix )
Haiitu mtomazns tpeyronsuuka ABC, ecmu: A(3; 3; 3), B(6; 3; —3), C(5; —3; 0).

BUWJIET Ne20
Haiitu npousBenenue marpunr A*B, ecnu:
5 4 22 -3
A=1 -2 0,B=| 4|
3 -5 7 5

Pemnth cucremy nuHeHbIX ypaBHeHH MeTogoM Kpamepa wiu [Maycca:
3% —4X, + 3%, =1,
X, —3X, + 2%, =0,
2X, +6X, +2X%; =3.
Halitu na4gano BEKTOpa b ={2;12; -1}, €CIIM €T0 KOHEIL B TOUKE A (2;4;8).
YpocTure BeIpaKeHUE: (25 + B)X (6_1 - 55)
Haiitn 066éM mupamuael ABCD, eciu: A(8; 4; -5), B(8; 7; —3), C(8; 6; -3), D(3; 3; 1).

BTOPAS ATTECTALUA

BUJIET 1
Hanbl Touku 4, B u C. Haiitu: a) oOiiee ypaBHeHue NpsIMOit AB; 0) ypaBHEHHE MPSIMOH,

npoxojsiei yepes Touky C napamiesnsHo NpsMoit AB; 6) ypaBHEHHE NPSIMOM, TPOXOIAILEH yepes
TouKy C NEpNeHIUKYISAPHO NpsMon 4B

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

IIpuBecTH K KAHOHUYECKOMY BUJYy YPAaBHEHUE KPHUBOW U IIOCTPOUTH €€:

5x% +9y? —30x +18y +9=0.

CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 TpU 3aJJaHHbIE TOUKU

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

Haiitu npenensi:

2 . tg5x -8\ X —1 —
8) [im 22 E256) i A Y 6)lim 9oX N iim [ X=8) s e) fim YX =11,
o2 2X2 +5x+2 rowe DX +9%% =7 x>0 (X x—o\ X —9 x>2 X —2

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

x+2y+3=0, 2x+3y +4=0 ¥u napawiensHoi npsmoir 5x +8y =0.
HaiiTi KOOpIMHATHI LIEHTPA M PAJUYC OKPYKHOCTH M ITOCTPOMTH €&:

x*+y° +6y-7=0

CocTaBUTh ypaBHEHHE TJIOCKOCTH, IPOXO/IAIICH Yepe3 TPH 3aJaHHBIC TOYKH

M, (4,1-1), M,(0;,-2; 1), M,(-3, L 0).
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Haiitn nipezienst: @) [im ﬂfm 2¢ +4x+3 . B) Iim Vll X=2:1) lim Sin4X;H)
-3 X" =9 xom X +9x—12 X7 x=0 tg2X
i [x+8jx
lim :
x> X+ 7
BUWIET 3

1. Jansi Touku 4, B u C. Haiitu: a) obmee ypaBHeHue npsiMoit AB,;
0) ypaBHEHHUE MPsMOH, poxo el yepe3 Touky C napamienbHo npsimond AB
A(8; -10), B(4; —4), C(0; -7).
2. IlpuBecTr K KAHOHUYECKOMY BUIY YPaBHEHUE KPUBOU U MIOCTPOUTH €€:
x* —9y® —64x —18y +199 = 0.
CocraBuTh ypaBHEHHUE MIJIOCKOCTH, MPOXOAIIEH Yepe3 TP 3aJaHHbIE TOUKH
M,(3-12), M (4-—1,-—1) M, (2;0;2).
—2X=8: 6)|im 4Ax*> +5x—3

Haiitu npenenst: a) lim X

X—>4 x2 —16 x>0 3X5 +9X —12
B) fim SN X ) jim( X1 ) fim YX*+1-2
x—0 3X x—o\ X + 3 x—3 X—3
BUJIET 4

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

X23x+2 . A +ad—x [ X+1Y
Hatitn npenensl: a —;6 — ;B lim| —= ;
P )|££T21 2x2—x—6 )IED;] 3x*+9x?+3 )Hoo 7

. Sin4x /
r lim ) lim YX =3
x—0 thX x-2 X2 _4

BUJIET 5
Hanbl Toukn 4, B u C. Haiitu: a) oOmee ypaBHeHue npsiMmoil AB; 0) ypaBHEHHE HPAMOIA,

npoxoasieit uepes Touky C nmapaienbHo IpaMoil AB; ¢) ypaBHEHHE PSAMOM, TPOXOASIIEH yepes
touky C neprneHmukyisipao npsimoit AB.  A(5; 10), B(3; 9), C(-11; 4).
[IpuBecTr K KAHOHMYECKOMY BUY YPaBHEHUE KPUBOM U MIOCTPOUTH €€:
2 _4y—6x+29=0
CocraBuTh ypaBHEHHUE IIJIOCKOCTH, MPOXOAALIEH Yepe3 TP 3aJaHHBIE TOUKH
M,(—4,2;1D), M, (=L 0; -3), M,(2; 1, - 2).

2x —1)*"
Haiitun Mpeaebl: a)llmw )I mw )I m( j ;

X—2 X - X — X—>00 3X3+9X X—® 2X+3
10x i \/157 3
)Ilm  ¢) lim .
x=0sin5x " 7 x-6 36
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BUWJIET 6
Hanbl Toukn A, B m C. Haiitu: a) oOmee ypaBHeHHE NpsSMONl AB; 0) ypaBHEHHE MPSMOM,

npoxozsieil uepes Touky C napajuieabHo NIpaMoil AB; ¢) ypaBHEHHE IPSAMOM, IPOXOASIIEH uepes
TouKy C NeprneHAuKYIISIpHO IpsIMOil AB.

A(=2;-7), B(3;0), C (2; 2).
IIpuBecTH K KAHOHUYECKOMY BUJy YPABHEHUE KPUBOW U IIOCTPOUTH €€:

16x* —9y? —64x —54y —161=0
COCTaBI/ITb ypaBHeHI/Ie IIJIOCKOCTH, HpOXO[[SIH_[eﬁ qepe3 TpI/I 3aJaHHBIC TOUYKHU
M, (5:1 0), M, (0; 4; —3), M5 (L 4; -1).

. . x2=3x+2 . AX® +4x3 —x _(x+1Y)
Haiitu npenenst: a) lim 1B’ olim-—>— ;
X—2 —A T

X—>0 33 +9x%2 +3° x_rll
sin4x_ .m«/x+7—3
x—0 thX x>2 X2 —4 .

BUWJIET 7
CocTaBuTh 0611_[66 YpaBHCHHC HpHMOﬁ, HpOXO,I[H-H_[eﬁ qepe3 ABC TOUKU U IPUBECTU €TI0 K BUY C

YTIOBBIM KO3 PUITUEHTOM: A(— 2,— 3) v B(-5,4)

IIpuBecTr K KAHOHUYECKOMY BUAY YPAaBHEHUE JILIUIICA U IOCTPOUTH €ro:
4x* +9y° +32x 54y +109=0.
CocTaBUThH YpaBHCHHE INIOCKOCTH, HpOXO,Z[SIH.[CfI 4yepe3 TPU 3aJaHHBIC TOYKHU

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

. . X2+7x-8
Haiitu ipenensr: a Z = 0N
p Nimz—, 7 9lim

e 3X* +8x% —12x X%
. sin6x o J9—x-2
r)lim ;e) lim———.

x—0 thX x5 X% _25

A (3x+2)"
5x+4x+3_BI|m3 1 )
x_

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

x+2y+3=0, 2x+3y+4 =0 ¥ napajuieabHoi npsamon 3x—-5y =0.
[IpuBECTH K KAHOHUYECKOMY BHJly YPaBHEHHE TUIEPOOIIBI U MOCTPOUTH €€: x° —y° —4y =0,

COCTaBI/ITB YpaBHCHHE IIJIOCKOCTH, HpOXOZ[SIHICI\/’I qgepe3 TpU 3aJaHHBIC TOYKN
M,(=2;0; 1), M, (L —2; 3), M, (41 2;).

i e 23 g DX A TX 45y VXL 24
Haiiti npenenst: a) |jm =5 ;O fim =2 p) i : |
x>3 X +5x+6 X—00 x3 +8x* —2x -5 X —16

3 2x
lim{ 1+ - lim 10x
F) X—>00 — 2 ? 'H) H '
X x=0 SIn 5X
BUJIET 9
Hanbl Touku 4, B u C. Haiitu: a) obiiee ypaBHeHHe NpsAMOil AB; 6) ypaBHEHHE NPSIMOM,
npoxojsiei yepes Touky C napamiensHo NpsMoit AB; 6) ypaBHEHHE MPSIMOH, IPOXOIAILEH yepes
TouKy C NepneHAuKYISIpHO IpsIMOit 4B.
A(1;-1), BG3; -2), C(9; 7).

IIpuBecTH K KAHOHWYECKOMY BUJly YPAaBHEHUE KPUBOU U IIOCTPOUTH €€:

12



2
4x" +36y% +72y—-16x—-92=0
CocTaBUThH YpaBHCHHE IILIOCKOCTH, HpOXOI[SIH.[CfI 4epe3 TpU 3aJaHHBIC TOYKHU

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

Haiitu npeziensr: a) |[jm w; 6 |lim 8x —9x" +x° .
x—2 x® -8 X—>o0 3)(4 +9x
im_ X1 lim X+ i SIN7X
& Xﬁlx/x+3—2’r)H°° X 2 e) 3 5X
BUJIET 10

CocraButh 00I1I€e YpaBHEHUE MPSMOH, IPOXOIAIIEH Yepe3 IBE TOYKH, TPUBECTH €TI0 K BUILY
YPaBHEHMS B OTpe3Kax: 4 (3; - 3) uB (— 2; 4).

[IpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:

5x* +9y? —30x +18y +9=0.
CocTaBUTh YpaBHCHHE INIOCKOCTH, HpOXO,Z[SIH.[CfI 4yepe3 TPU 3aJaHHBIC TOYKHU
M,(3-12), M, (4,-1-1), M;(2,0;2).

x*—x—30 6 I 8x°+4x° -3

IM 5y ax 125

3%
B) lim ;le ;) lim (1— Z) ;e) lim —m _4.
x>08iN6X " x| X x4 x? 16

BUWJIET 11
Hanbl Touku 4, B u C. Haiitu: a) oOiiee ypaBHeHUe NpsIMOit AB; 6) ypaBHEHHE MPSIMOH,
npoxojsiei yepe3 Touky C napamiensHo NpsMoit AB; 6) ypaBHEHHE NPSIMOM, TPOXOIAILEH yepes
TouKy C NEepHeHIUKYISAPHO NpsMon 4B
A(-1; 3), B(2; 5), C(5; 1).
IIpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:
5x% +9y? —30x +18y +9=0.
CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 TpU 3aJJaHHbIE TOUKU
M,(=2;0; -1), M, (L —2; 3), M;(4,-1, 2;).

Beruncnuts npezgenst: a) [jm ———:
Im = 155

l X +3x+2 Iim3x5+4x3+x
Haiitu npenensr: a) x—-2 2X* +5x + 2 £ 6)  xe DX HOX T
ljm 192X x
. (x-8 . Ax=-1-1
6) *° X ;2) lim (—) ce) im ————,
X—0 | X — x>2 X —2
BUWJIET 12

CocraBuTh ypaBHEHHE MPSAMOM, IPOXOIAIIEH Yepe3 TOUKY NEPECEUECHUS] PSIMBIX:
x+2y+3=0, 2x+3y+4=0 1 napamiensHoi npsimoit Sx+8y =0.
Haiitn koOpAMHATBI LIEHTPa U paguyC OKPY>KHOCTH U IIOCTPOUTH €€:
x? +y° +6y—-7=0
CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJJaHHbIE TOUKU

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

13



2 . A11-x-2
Haiitu mipenienst: a) [jm ﬂ 8 lim M ,p) lim—=> =
X—3 X X—>00 3X +9x — 12 x—>7 7—X

_sindx . x+8X
r) lim 5 ;mlim| —— | .

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

0) ypaBHEHHUE MPAMOH, poxo el uepe3 Touky C napamienbHo npsiMond AB
A(8; -10), B(4; —4), C(0; -7).
IIpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:

16x* —9y* —64x —18y +199 = 0.

3. COCTaBI/ITB YpaBHCHHE INIOCKOCTH, HpOXOl[SIH.[Gﬁ 4Cpe3 TpU 3aJaHHBIC TOYKU
M,(3-12), M, (4,-1-1), M;(2;0;2).
2
4. Haiitu npezens: a) lim # 6) lim 4X+—5X3

x>4  X°—-16 x>0 3X° +9X —12

_sinbx . (x=1Y) . Jx+1-2
B) lim ;) lim ;e) lim ————.

X+3 >3 X—3

x>0 3X X—>00

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

npsivoit: N(-2-3), 2x—y+3=0.
HaiiTi KOOpIMHATHI LIEHTPA U PAIUYC OKPYKHOCTH M TIOCTPOUTH €&:
x*+y® —8x+6y=0.
CocTaBUTh YpaBHEHHE TJIOCKOCTH, IPOXO/IAIIEH Yepe3 TPH 3aJaHHBIE TOYKH
M,(=2;0; =1), M, (L -2; 3), M;(4;,-1, 2;)
Haiitu npenensi:
_XP=3x+2 o A +4x%—x ) _
aJHQ2x?—x—6;@332$@+9x?+33mm(§i%) 1y lim sin4x.
X —

x—0 thX
. AIX+7-3
im ———

X—2 X2 -4

X—>00

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

poxoAseil uepes Touky C napajienbHo NpsAMoil 4B, ¢) ypaBHEHHE NIPAMOM, IPOXOASIIEH uepes
TouKy C NeprneHAuKYISIpHO IpsIMOit AB.
A(5; 10), B(3; 9), C(-11, 4).
IIpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHUE KPUBOM U IIOCTPOUTH €€:
2_4y—-6x+29=0
CocraBuTh ypaBHEHHUE IIJIOCKOCTH, MPOXOIALIEN Yepe3 TP 3aJaHHBIE TOUKH
M,(—4;2; D), M, (=L 0; —-3), M,(2;1; - 2).

Haiitu mpenenst: a ) |im

2X
2¢ +x-10 8K —9x*+1 2x-1Y)"
;0)j B) lim ,
x—2 X -x-2 Y00 3 + 9x X—>0

2X+3

14



10x ) \/15 X—-3
)Ilm .y lim .

im
x>0 5in5x’ 1€) 6 36

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

npoxozsieil uepes Touky C napajuienbHo IpAMoil AB; ¢) ypaBHEHHE IPSAMOM, IPOXOASIIEH uepes
TouKy C nepneHAuKYIspHO PsMOi AB.
A(=2;-7), B(3;0), C (2; 2).
[IpuBecTr K KAHOHUYECKOMY BHY YPAaBHEHUE KPUBOU U IOCTPOUTH €€:
16x% —9y? —64x —54y —161=0
CocTtaBUTh ypaBHEHHUE IIJIOCKOCTH, MPOXOAALIEH Yepe3 TP 3aJaHHbBIE TOUKH
M, (51 0), M, (0; 4; —3), M, (L 4; -1).

X+1
Haiitn npenienst: a) [jm X =3x+2, ;0) lim w B)|Im( j

Hz 2x* —x—6 e 3X2+0x2+3 o\ X—7

sin4x . AX+7-3

;m lim
x—0 tg2x x>2  x? —4

BUWJIET 17
CocraBuTh 00111€€ ypaBHEHUE NPSAMOIL, TPOXOA-1IeH Yepe3 1Be TOUKU U IPUBECTU €r0 K BUIY C

YTI0BBIM KOA(P(QUITUESHTOM: A(— 2— 3) " B(— 5 4)

[IpuBecTy K KAHOHUYECKOMY BUAY YPaBHEHUE ILIUIICA U TOCTPOUTH €ro:
4x* +9y° +32x—-54y+109=0.

CocraBuUTh ypaBHEHHUE TIJIOCKOCTH, MPOXOIAIIECH Yepe3 TP 3aJaHHbIE TOUKH

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

2x
. (3x+2
X2+7X—8_ 6)| 5x* +4x°+3 B |Im( ,

Haiitu npenenst: a) |jm

M e o Mg g 120 o<\ 3x—1
sin6x J9-x—2
) pe) lim——.
x>0 tg2X x5 x?—25

BUWJIET 18
CocTaBUTH YpaBHCHHC HpHMOﬁ, HpOXOI[fIH.ICfI YCpe3 TOUKY HNEPCCCUCHUS IPAMBIX:

x+2y+3=0, 2x+3y+4=0 ¥ napajuieabHoi npsamon 3x—-5y=0.
[TpuBeCcTH K KAHOHMYECKOMY BHLy YPaBHEHHE TUIEPOOJIBI M HOCTPOUTS €€: x° — y> —4y =0.

CocTaBuTh YpaBHCHHE INIOCKOCTH, HpOXO,Z[SIH.ICfI 4Cpe3 TpU 3aJaHHBIC TOYKU
M,(-2;0;, -1), M, (L - 2; 3), M;(4,-1 2;).

2+ 2X—3. myps DX +TX° 45 ”3X+ —4
Haiitu IIpEaCIIbI: a)| —— 6) II S B 5 ,
x—>—3 X 5X+6 x—w X +8X —2X X*) 16

3 2x
lim| 1+ 10x
)H‘)( X—Z) )Ixm sin5x
BUJIET 19

Hansl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHE NPsAMOii AB; 0) ypaBHEHHUE MPSMOH,
npoxosinei yepes Touky C mapaiensHo npsmoit AB. .A(1; -1), B(3; -2), C(9; 7).
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2. IlpuBecTu K KAHOHMYECKOMY By YpaBHEHHE KPUBOM U MOCTPOUTH €€:

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

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

N . 2x%2-9x+10 . 88X’ —9x° + x?
4, Haiitu npenensl: a A it 3 _—
pedt ”!LTJ x° -8 )IXI% 3x* +9x
im x® -1 lim X+ 7 " lim sin7x
B) Xl ,X+3—2 ’ F) X—>00 X ! e) x->0 By
BUJIET 20

1. CocraButh 00111€€ YpaBHEHUE IPSIMOM, MPOXOIAIIECH Yepe3 IBE TOUKH, TPUBECTH €r0 K BUIY
ypasHenus B otpeskax: 4(3;—3) u B(-2;4).
2. IlpuBecTH K KAaHOHMYECKOMY BHly YpaBHEHHE KPHBOW M MOCTPOUTH €€:
5x% +9y? —30x +18y +9=0.
3. CocraBHUTh ypaBHEHHE IIOCKOCTH, IIPOXOIAIICH Uepe3 TP 3aJaHHbIe TOUKU
M, (3;-12), M, (4,—1-1), M;(2;0;2) -

5 3
4. BpMMCINT NpEENbL: a) l X —x=30; 6) |im 8 +4x’ -3 .
M 125 we BX' +8X° —12x

11X 7 . 3x+4-4
p)liM———:plim{1-=| ;¢ |ImX2+—.
x=0 SN 6X X—>0 X x—>4 X _-16

KpuTtepuu onieHKM NMCbLMEHHOH KOHTPOJILHOI padoThI (6 pamkax pybedcroi ammecmayuu)

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

Kpurepuii oieHKH 0HOT0 3aJaHUS:

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

— 0o0ydJarommiics B OCHOBHOM IPaBWJIBHO PEIIMJ 3aJ1ady, JOIYCTHB IPH ITOM HE3HAUYHUTEIHHBIC
HETOYHOCTHU U morpenrHocTd — 80% OT MaKCUMAaJIbHOTO KOJIMYecTBa OaIOB;

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

— oOydvaromuiics TpUBEN HEMOJHOE pelleHre 3agauu (cremeHb monHoTel — oT 30% mo 50%),
JOMyCTUB TIPU 3TOM 3HAYHTENbHBIE Heo4eThl — 40% 0T MakCHMaIbHOTO KOJUYECTBA OaIlIOB;

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

— oOy4JaronIuiicss He MPUCTYIUI K pelIeHHIo 3a1auu — 0 6ayuios.
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IK3AMEHAIIMOHHBIE BUJIETHI
_ MuHuncTepCTBO HAYKH U BBICHIET0 00pa3oBaHusi PO
I'PO3HEHCKNWU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMmenu akaa. M.J[. MuumnoHIIMKOBa

JlucuunianHaa MareMaTHukKa

HNIDTII I'pyna BYMb
1. BekTopsl. JIuneiinbie onepaunu HajJ BekTopamu. CKaasipHOE MPOU3BEAECHNE BEKTOPOB.
2. Mansl Touku A(2,-7,-1),B(-1,1,3),C(-2,3,1). Ilpumensis BekTopHyro anreopy Haiitu yron ABC.
3. ano ypaBHenue npsmoii 2X+3Y +4 =0. CoctaBuTh ypaBHEHHE IPSIMOM, HPOXOISIICH Yepes3
touky M (2;1), mapanienpHO JaHHOW MPSIMOU.

x® —125 arctg 2x

4.Havitu npenenst  [im 5 > plim— )
x5 x° —2x° —15x  x-0 sin3X

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

HNIOTII I'pynna BYMb

1.BeKTOpHOE IPOM3BEIEHUE BEKTOPOB.
2. B peyronsnuke ¢ Bepmmnamu: A(7;3;4), B(L0;6), C(4;5,—2) naiitu yron ACB
3. Mansl Toukn Ha tiockoctr: A(=3; 2), B(—=1 5). CocraButs 001iiee ypaBHEHHE MTPSIMOH,

HpOXOI[SIH_[Cﬁ 4YCpe3 OTU TOUKHU, ITPUBCCTHU €I'0 K BUAY C YTIIOBBIM K03(1)(1)I/II_II/ICHTOM.

. . A2—=X—X+6 _o8x’+4x3-3
4 Haiitu npenens - lim 5 : lim .
o2 x*—x-6 x—o5x4 1+ 8x8 —12x

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

nMeHu akaa. M.JI. MUIUIHOHIIIUKOBA
Jlucuunianaa MarteMaTruka
NIDTII I'pynma BYMb

1. CmemanHOE TTpOU3BeIeHNE BEKTOPOB. KOMITTaHAPHOCTH TPEX BEKTOPOB.
2. Haittu miomans Tpeyroiabuauka ¢ Bepumaamu B(—2;3,5), K(4,-12), D(3,—4;1).
3. Haiitu paccrosinue ot Touku M (5;4;—1) 10 MIOCKOCTH, TPOXOIAIICH Yepe3 TOUKH

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

. ) x® —64 . sin10x —sin 2x
4. Haiitn ipenensl: lim 5 Slim y .
x=4 3x* —11x—4 x>0 arcsin 3x

_ MunucTepcTBO HAyKH U BbICIIEro obpasoBanus P®
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nmend akaa. M.J1. MuwummoHmuykoBa
JIMCIuIIMHa MaremaTuka

NIDTII I'pymma BYMb

1.IIpsimas Ha mmockocTu. PaznuuHble BUbI YpaBHEHUN TPSIMOH.

< A~ < ~ —> —>
2. Jlansl Touky B ipocTpanctee A(—3;4;5), B(0;4;-2), C(2,-17) . Haitru AA- AN, ABx AC .
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3.Jlansl Toukn Ha mwiockoctr: A(=3; 2), B(-1; 5). CocraButh ypaBHEHHE IPAMOI, IPOXOASIIEH
Yyepe3 3TU TOUKH, IPUBECTH €r0 K BUAY C YIIIOBBIM KO3 PHLIEHTOM.

2 2 .
4. Haiitu ipenensr: lim w; lim 2xsin x
x>-1 X% 4+ X x-01—CoS X
5 MunucTepcTBO HayKH U BbICIero oopasopanusi P®
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa

ULDTII pyrma BYMB

1.Yron mexay npsMbiMu. PaccTosiHue OT TOUKH J10 TPSIMOIA.
2. Haiitu rutomaas Tpeyroisauka ¢ Bepumnamu A(—3;2;5), B(5-12), C(0;2,—4).

3. CocTaBUTh ypaBHEHHE IUIOCKOCTH, KOTOpas MPoXoauT uepes Touky M, (—2;1,—1) u umeer

HOPMAaJIbHBIA BEKTOP n= {1;—2;3}.
2 /
4.Haiitu ipenenst: lim 4X2 x=2 »lim 1+2x-3 )
=2 5x% —11x+2 >4 x -2
_ MununcTepcTBO HAyKH U BbICIIEro oopasoBanusi PD
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akaa. M.JI. MWIIHOHIIIMKOBA
JlMcuuIIMHa MaremaTuka
NIDTII I'pymma BYMb

1. Touka nepeceveHus AByX NPSMbIX. Y CJIOBUS NApaIICIbHOCTH U MEPIICHAUKYIISIPHOCTH MPSIMBIX.
2. JlaHbI BEKTOPHI & = {3;—1;2}, b= {1;2;—1}. Borunciuts (2a—b)x(2a+b).
3. CocraBuTh 00IIIEe ypaBHEHHE TIPAMOIA, Tpoxo/isiieii yepes ase Toukn A(4,-5), B(3;-2).

. . tgx—sinx . . J4x+1-3
4 Haiitu mpenens:  lim——;  lim ————.
0 X(1-c0s2X)’ x—>2 x3-8

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

nMeHH akaa. M.JI. MUIIHOHIITMKOBA
JlMcuunianaa MarteMaTruka
NIDTII I'pynma BYMb

1.KpuBbIE BTOPOTO MOPSIKA ¥ X KAHOHHYECKHE YPABHEHHS: OKPYKHOCTh, DIUIHIIC.
2. B tpeyronbauke ¢ BepmmHamu A (1,3;6), A,(2;21), A,(-10;1), wnaiitu yron A A, 4, .
3. ansl Touku M,(3;-12) u M, (4;—-2;-1). CocTaBuUTh ypaBHEHHE IUIOCKOCTH, IPOXOSAIIEH uepes

TOYKy M, mepneHauKyasIpHo BeKTopy MM, M IOCTPOUTH 3Ty IIOCKOCTb.
X*—x .. tgx—sinx

4.Haiitu npenensr: lim ————; — .
1 x% 4x—=2 " 0 x(1-c0s 2x)

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

nMmend akaa. M.J1. MuwummoHIKoBa
JlvcuuIuinHa MaTteMaTuka
NIDTII I'pynma BYMb
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1. KpuBble BTOpOTO MOPSIKA ¥ UX KAHOHUYECKUE ypaBHEHHUs: TUIep0Ooia, mapabdosa
2. Haiitn 00B&M mmpamuns! ¢ Beprmmaamu A (1,3,6), A,(2:2,1), A, (-101), A,(—4,6;-3).
3. Hanmcats ypaBHeHHE IUIOCKOCTH, Ipoxosiieii uepes Toukun M, (L-12), M,(2;,2) u M, (314).
3 2
4. Haiitu ipenenst: lim 2)(—_8 ;o lim w .
2 X% —3X+2  x—>®3x° +9x—12
5 MuHuCTEPCTBO HAYKH U BbICIEro o0pasoBanusi P®
I'POSHEHCKUWU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKNN YHUBEPCUTET
nMmenu akaa. M.J[. MumnoHIMKOBa
Jlucuuniauaa MareMaTHuKa
HNIOTII I'pynma BYMb

1. Ilnockocts. Paznuunbie BUAbl ypaBHEHUS TJIOCKOCTH.
2. anst koopaunatel Touek K(5;6;,—2), B(2;—4;5), D(-5;3;—1). Haiitu yron BKD.
3. Jlano oGmiee ypaBaenue npsimoir 4X—3y —10=0. 3anucats ero B Buje ypaBHEHHUS IPSIMOiA B

«OTpE3Kax» U MOCTPOUTH 3TY MPSAMYIO.

X*—6Xx+9 . J2x+7-5

4 Haiitu npenenst: lim—— ;  lim ————.
P 3 3x2 —10X+3 x>9 3—+/x

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

nMeHu akaa. M.J1. MWIIHOHIITUKOBA
JlMcuuIIMHa MaremaTuka
NIDTII I'pynma BYMb
1. Yros Mexay miuockocTsaMu. PaccTosiHue OT TOYKH 1O TNTIOCKOCTH.
2. Nanst koopaunatel Touek K(5;6,—2), B(2;—4;5), D(-5;3;—1). Haiitu rutomans AKBD.
3. CocraBuTh ypaBHEHHUE MPSAMOiL, TIpoxoasieii uepes Touky A(4;—7) u mapaiieabHON MPSIMOi
PQ, rune P(—4;3), Q(2;,-5).

x4t -1 X+ 2x2

4.Haiitu penens: IXI_rH T 1 xlinom
5 MuHucTEPCTBO HAYKH U BbICIIEro o0pa3oBanusi P®
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKHN YHUBEPCUTET
nMmeHd akaa. M.J1. MuwummoHIKoBa
JIvcuuIuiHa MaTteMaTuka
HNIDTII I'pyna BYMb
1.®ynkmus. O6nacte € onpeneneHus. Criocoos! 3ananus. ['paduk Gyakmmm.

2. JlaHbI BEKTOpHI & = {3;—1: 2} ub= {1;2;—1}. Breraucnauts (25. + t_)) X 6 .
3. CocTaBUTh ypaBHEHHE IUIOCKOCTH, Npoxoasaiel yepes Touku M, (1,-12), M, (2:1;2), M, (LL4).
x* -81 . A4=x-3

4.Haiitn ipenenst : lim lim —.
x>3 x* +2x% —15X®  x—>-5+49+Xx -2

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

nMmenu akaa. M.J[. MuuIMoHIIIMKOBa
Jlucuunianaa MareMaTHuKa
NIOTII I'pynma BYMb
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1. Ilpsimas B npocTpaHcTBe. PasnnuHblie BUIbl ypaBHEHUS IPSIMOM.
2. lanbl koopaunatel Touek A(5-2;-3), B(—3;,—2;6), D(4;—15). Haittu miomans AABD.
3. Hanmcath ypaBHEHHE IUIOCKOCTH, poxo el uepe3 Touky M (—4;3,—7) mapaiienapHo
iockoctu 6X—5y+4z-15=0.
x*—3x*-4_ . sin2x
lim ;

4.Haiitn npepenst : lim —————; ;
X—>2 X* —16 x—0 X/5

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

nMmenu akaa. M.J[. MumnoHIIMKOBa
Jlucuunianaa MareMaTHukKa
NIDTII I'pymma BYMb

1. Vron mexny npsMbiMu. B3auMHoe pacmnonoxeHue npsMoil v MiIoCKOCTH.
- o - -

2. Jlansl koopauHaThl Touek A(2;—1;3), B(3;0;-5), C(-1,—4;6). Haiittu AB-BC, ABx AC.
3. CocTaBuUTh ypaBHEHHE IIIOCKOCTH, poxoasmei uepes Touky A(2;1,—1) u umeer HOpMabHbIiL
BEKTOP n= {1;—2;3}.

NX=1-2 lim sin 5x

4. Haiitu penenst: lim————; . - .
x>6  X—-5 x—»0SIn 2X

MuHHCTEpPCTBO HAYKH U BbICHIEro oopasoBanus PO
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUN YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHIyKoBa
JlvcuurunHa MaTteMaTuka
NIDTII I'pynma BYMb

1.Ilpenen ¢yHkMu B TOuke, Ha OECKOHEYHOCTH. beckoHeuHO Maible W OECKOHEYHO OouiblIMe
BEJIMYUHBI.

2. aust Touku B ipoctpanctBe A(—3;4;5), B(—4;5;2), C(—3;2;-1). Haiitu ATB- B_)C, AT)BX AT)C.

3. Haiitu paccrostaue ot Touku M (4;3;0) 10 mI0cKoCTH, IPOXOISAIIEH Yepes TOUKH

M, (L3;0), M, (4;-1,2) u M,(3,02).
3-V5+x |

4 Haiitu mpenens :  lim l tgx —sin x
. ' =41 J5—-x ' " x>0 X(l—COS 2X)

_ MunucTepcTBO HAYKH H BbICHIEro o6pazoBanusi PO
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nmend akan. M.J1. MuwummoHmuykoBa
JIMCIuIIMHA MaremaTuka
NIDTII I'pynmma BYMDb

1. Teopema o npenenax. OQHOCTOPOHHUE MIPEAEIBI. 3aMeUaTeIbHbIE MPEIeIIbl
2. lansl Touku B mpoctpanctBe A(—3;4;5), B(—4;5;2), C(-3;2,—1) . Haiitu yron ABC.
3. CocraBuTh ypaBHEHHE IUIOCKOCTH, IPOXOAALIEH yepe3 TouKy M, MEepHeHIUKYISIPHO K BEKTOPY

M,M, , ecnu nanst Toukn: M, (0;-L13) u M, (1,3,5).
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Jx =2 sin X

4 Haiitu npenenst : lim ————;.. lim — .
x>4 [9x+1—-3 x—>0SIN7X

Kpurtepuu oneHKu (8 pamrax npomexcymouHou ammecmayuir)

Peznamenmom BPC xkageopwt «Bvicuias u npuxkiadnas mamemamurxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no S-0ainbHOU wKae.
Kpurepuii oueHku oTBeTa Ha IK3aMeHe:

— 5 6aJI.]IOB moJIy4act CTy,Z[eHT, HpO,I[GMOHCTpHpOBaBH_II/Iﬁ IIOJJHOC BJIAJACHHUEC 3HAHUIMU B
COOTBETCTBUH C TpeOOBAaHUSAMH Y4€OHOH MPOTPaMMBbI, T.€. PEHIMBIINN BCE 3aJaHus 0e3 OmuOOK B
JIOTUYCCKUX paCC}OKI[eHI/IHX B O6OCHOBaHI/II/I peH_IeHI/IH;
— 4 63.]1.]13 MoJIy4acT CTYICHT, KOTOprﬁ IIpu IOJHOM BJIAJACHUN 3HAHUAMHU B COOTBCTCTBHUU C
TpeOOBaHUSAMHU YUEOHOH MpOrpamMMmbl JOIMYCTWJI OTHENbHBIE HECYHIECTBEHHBIE OIIMOKH JINOO
HpI/IBeI[eHHI)Ie UM pemeHI/m HCIOCTATOYHO O6OCHOBaHBI;
— 3 0as1a nosydaer CTyACHT IPU HENOJHOM U3JI0KEHUH IOJIyYE€HHBIX 3HAHUH, JOMYCTUBIIUN IpU
3TOM OTACIIBHBIC CYHICCTBGHHI)IG OIHI/I6KI/I;
— 2 6&.]1.]13 HonyqaeT CTyI[eHT Ipu 6eCCI/ICTeMHOM H3JIOKCHUM MaTcpurala, ,I[OHYCKaIOH_[I/Iﬁ
CymeCTBeHHBIe OIJ_II/I6KI/I, KOTOPBIC MOFyT IpCIIATCTBOBATH yCBoeHI/IIO z[anLHeﬁmeﬁ yqe6H0171
nHpopMaIuu.
BTOPOM CEMECTP
BOIPOCHI 1JIs1 COBECEJIOBAHUS (TEKYIIIUIA KOHTPO.Ib)

Paznen: «/Indppepennunanbuoe ncunciaenne GyHKuuii 0HON nepeMeHHOID)

1. IlpousBogHast (QYHKIMM OAHOW IEPEMEHHOHN; €€ TeoOMETPUYECKHMH M MEXaHHYECKHH CMBICIL.
JuddepeHunpyemMocTb GyHKIUH.

2. OcHoBHble TpaBmwia auddepennmpoBanus. [IponsBogHas ciiokHON ¢QyHKIWH. [Ipow3BomHBIC
OCHOBHBIX JIEMEHTapHbIX (yHKUMH. Jlorapupmudeckoe quddepeHpoBanue.

3. Obparnass ¢ynkuusa. HenpepeiBHOCTF ©  muddepeHIpyeMocTb  00paTHOW — QyHKIUH.

ITpon3BoHbIE OOPATHBIX TPUTOHOMETpHUECKUX (PyHKIMN. Tabmura mpon3BOIHBIX.

JuddepennrpoBaHrie HEIBHBIX U TAPAMETPUUECKH 3a/1aHHbIX (YHKIUI.

Huddepenunan GyHKIUN U ero reoMeTpudeckuii cMpici. CBs3b ¢ npousBoAHoH. Juddepenman

cinoxHoi ¢pyHkuu. MHBapuanTHOCTh (hopMbinddepennana 1-ro nopsaka.

6. IlpousBoguble U quddepeHnmansl BecIUX nopsaakos. @opmyna Jleitonuna. HennBapuaHTHOCTD

¢dbopmbl nuddepeniuana nopsaKa Bhllie IEPBOTO.

Teopembr @epma, Pons, Jlarpanxka u Ko o nuddepeHmpyeMbix GyHKINAX.

[IpaBuio JlonuTans packpsITHs HEONIPEAECICHHOCTEN.

9. UccnenoBanue (QyHKIUH C TMOMOIIBIO NEPBOM MPOM3BOJHON: HEOOXOIMMBIE M JOCTaTOYHBIE
yCIIOBUSI BO3pacTaHUsi W yObIBaHUS (DPYHKUMH; OSKCTpeMyMbl (YyHKUIMU; HauOosbliee |
HaMMEHblIIee 3HaYeHUs! PYHKIMU Ha OTpE3Ke.

o s

o N

10. UccnenoBanne (yHKIMKM C TOMOIIBIO BTOPOM MPOU3BOAHON: HKCTPEMYMBbI (YHKIUU;
BBIITYKJIOCTb, BOTHYTOCTb ¥ TOUKH Neperuda rpaduka GyHKIHH.
11. AcumnToThl KpuBbIX. OO0IIas cxema uccliefoBaHus (PYHKIIMU U TTOCTpOeHUs Tpaduka.

Pazpen: «(I)yHKIII/II/I HECKOJIbKHUX MEPEMEHHBIX))

1. OYHKIMK HECKOJIbKUX mepeMeHHbIX. O6macte ompeaeneHus. [Ipenen u HempepbIBHOCTH
(YHKIIMN HECKOJIBKHX MEPEMEHHBIX.

2. Yactaeie mpowsBoanble. [lomHbld muddepeHnran m €ro HCHOIb30BaHWE B IMPHOIMIKEHHBIX
BbIUUCIIeHUsX. MHBapuanTHOCTh (hopMbl monHoro nuddepennuana. ['eoMeTpuuecKuil CMBbICH
nosHoro auddepennnana. KacarenbHas mockocTs M HOpMaJlb K IOBEPXHOCTH.

3. YactHble IpOM3BOIHBIC U MONIHBIE AU depenHtuansl Beicnx nopsakos. @opmyna Teitnopa.
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HesBuble pyHKunu u ux auddepeHnupoBaHue.

Cxansapuoe nosne. [IponzBoaHas mo HanpaBiieHUIO. [ pagueHT.

OKkerpeMyM (QYHKIMM HECKOJNBKHUX TNepeMeHHbIX. HeoOXoauMble M J1OCTaTOYHBIE YCIOBHUSA
CYLIECTBOBaHMs 3KcTpemMyma. HaumOombiiee n HauMmeHblllee 3HAYeHUS (QYHKIUH B 3aMKHYTON
obmacTH.

VYcnoBHblid 3kcTpeMyM. Metos MHOKUTENEH Jlarpanika.

8. Merox HaMMEHBIINX KBAIPATOB JUIst 00pabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX.

ISR A

~

KOMILIEKT 3AJAHUH JIJISI KOHTPOJBbHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

HEPBASA ATTECTALIUSA
BapuanTt 1

1. Haiitu npou3BogHbIe TaHHBIX (YHKLIMH: a) Y = 6x° —— +t Ux? =5x; 0)y= e
)C

4

X 3-
B)y=—7;1)y=2rctg
4x —X X +

g;n)y:xz-In5x;e)y200836x;>1<) 3x%y —2x=5)°.

2. Berancnours npeaciibl, IPUMCHSA ITPABUIIO Jlonurans:

_ Tx®—2x" +4x . et —e" sin7x
a) lim . : 6) lIim——. p)lim————

o 2x2 +5 =0 In(1+ x) x>0 X +tg% X

Bapuanr 2
5
1. HaifTi nmponsBosHbic AaHHbIX GyHKImiA: a) Yy =7 +8x° — — — 5\/_ 6)y= ™
x =arctgft; .

B) Y= |n( —V1-x? ); r) {y _tzlzq zl)yz(x2 —6x)-SIn 2X;

X +Inx

e) y=sin°3x;x) y=e

2. Berancauth MMpEaCiibl, MIPUMCHAA ITPABUIIO Jlonurans:

. Bx?—x*+7x 20 2 . Incos x
a) lim 7 = ©)lim ,p)lim———.

x>0 2x" 4+5x s\ x2 —25 x-5 x—0 |n c0Ss 3X
Bapuant 3

1 o
1. HaiitTu npon3BoaHbIe NaHHBIX QyHKUMI: a) Y = — — Ux +2x° +8;
X

- Xz . {x:ln(1+t2);

1+x° y = arctgt;

COSX
0 y= 1- smx B) Y=

n y=e’ (5x — xe’);

e) y:(7x—x3)5; %) ¥ =sin®3x.

2. BerancnauTe npeaensl, NpuMeHss npaswio Jlonurans:

2
xX°—x-2 - :
a) lim 6) lim x-ctgzx s) lim x*In 2x.
-2 2x% + x—10" X0 Xx—>+0
Bapmuanr 4

1. HaiiT npon3BOAHbIE TAaHHBIX (byHKuHﬁ'

X a2 e
a)y=3x® +Tx+x° - 33 6) y— —4 By =3(2-3x); 1) {X—S'” G
X

1+ 4% y =ctgt%
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1) y=3x>-c0os5x; e) y=In(x+cosx); x) y=tg*5x.
2. BoruvcnuTh npeensl, npuMeHsis npasuio Jlonurans:
4 2
x'=3x"+7x . . :
a) lim - 6) lim(arcsin x - ctgx), »)lim x* - ctg6x.
x>o 2x + 5y __1 x—0 Xx—0

Bapmuanr S
1. Haiiti mpon3BoIHbIE TaHHBIX (PYHKITUH

3 X=t-sint
a)y:2x2— +4x% -8; 6)y_—X +3; B) Y =Sin X°; r){ ;
-5 y =t —cost
u)y=7x-c053x; e)y=e ; ;K)y:(;os 4x.

2. BoruvcnuTh npeensl, npuMeHsis npasuio Jlonurans:

V2x-x2

5x+4x3+7 . (1 1 e™ -2

a) lim 6) lim| ——— B) lim .

x>» 8+ 2x% +5x°’ -0 X e =1)" T 2x* -5
Bapuanr 6

1. Haifti mpon3BOIHBIE TaHHBIX (PYHKITUMN:

2

. B)y =In(tg3x): ) e
y=t%-3t;

a)y:7—x3—i+25\/x——3x; 6)y=3_
X 3+x°

) y:(X2 +2x)-ex; e) y =sin’ 2X; m)y:m_

2. Berancnours npeaciibl, IPUMCHA ITPABUIIO Jlonurans:

2x° —Tx+3 : 1 1 . tg 2X
) lim = —="".  glm| ——-—|, plim-—==
>3 x% +4x — 21 -1\ Xx-1 Inx =0 BY
Bapuanr 7

1. HaiftTi mpon3BOIHBIE TaHHBIX (QYHKITAMN:

4
X=t-t
a)y=6—3x4—xi;+w—x; 0)y= |2]3X ; B)y=t936X; r) ;

Dy=2"-3-x); eoy=e"13X, xy=arccose”
2. BeruncnuTh npenensl, IpuMeHsis npasuio Jlonurans:
_ Tx®—2x" +4x . 1 1 . X3 X
a) lim . ; 6) lIm| ———— ;8) lIm| —— -
x>0 2x° 45 -0 X —x e -1 x> 3x° -4  3X+2
Bapmuanr 8
1. HaiiTn npou3BOAHbIE TaHHBIX (byHKuHﬁ'
eX i02
X=5sIn"t
a)y=4x" — +'\/ —Ix; 6)y— = B) Y = arctg’3x; r .
—e” y=4cos’t

y:ﬁ-arcsinx; e) y= In(x+ X —2); x) Yy = 3%
2. Beaucante Mpeaciibl, MPUMCHAA ITPABUIIO Jlomurans:
_x—2x" +5x° : 1 1 .19 2x
a) lim : 6) lim - ,B) Im ———.
X—1 x°—-3x+2 x>0 Hx

xon 24 3x% +xt T ot
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Bapuant 9
1. Haiiti mpou3BOIHBIC TaHHBIX (PYHKIIHIA:

Xx=te",
a)y=5x4—— 3/x? — 34, 5Y=7 2;B)y COS® 4X: 1) L
-

y=x°-In7x; ¢) y=(1—4x3)12; x) Y =arccosg™).

2. Beranciaurts mpeacibpl, IPUMCHAA ITPABUIIO Jlonmrans:

2X* +4x+3 . X sin 2x

a) lim ; 6) limsin(x—-1)-tg—, »)lim :

x—>e 3% +9x —12 x—-1 2 x>0 5in 5x
Bapuant 10

5
1. Haiitu npousBoiHbIE JaHHBIX QYHKIMIA: a) Y = 4X5 ——3 + X3 + \/g :
X

X X = arcsint,

l+e X
1_eX;B)y:COS37X r){ _nt, ﬂ)y:(2x2_5).e5 ;e)
y =~1-sin2x; x)y=In(sin 2x + c0s2Xx).

2. Berancnours npeacibl, IPUMCHAA ITPAaBUIIO Jlonurans:

6) y=

. 3x —5x%+2 : x? . Igx—sinx
a) lim - ; 6) lim ————_ plim 7
x> %3 — X x>01—-cos6x x>0  3X
Bapuanr 11

1. Haiftu npou3BoiHbIE JaHHBIX (PYHKIIMA:

_ 2
a)y=7x5—%+W—lne;6)y_—4X +2l B) y=6"; 1) x=In"t,
X x? y=t+Int,

) y:xz-efxz; ¢) Yy=C0s’5x; x) y=arctg/2x —1.

2. BoruncnuTh npesensl, npuMeHsis npasuio Jlonurans:

4%° + 4x° - In(L+ x? X —
a) lim ;. 0) |Img.3) Ilmﬂ.
= 3X +9x° 13 x>0 X -1 e¥_g
Bapmuanr 12
1. Haiftu npou3BoiHbIE JaHHBIX (PYHKIIMA:
_ X =6t" —
a)y = 8x———3\/ +/10; 6) y= \/‘/: sinx ;8)y=sin°3X; 1) i
co y=3t,

1 y=e"" ¢ y=In?(ctg3x); x)y=(3x—1)-Inx.

2. BBI‘-II/ICJ'II/ITI) IIpeAeIIbl, NpUMeHss npaBuio Jlonurans:

2
X°—=3X+2 . COS X
a) lim ————;  6) lim Inxe™. ) im ————
-2 2%° —x—6 X—>+00 )H% X — 72'/2
BapuanTt 13

1. Haiit mpon3BOHBIC JaHHBIX (DYHKITHI:
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3
a)y:8X3+2W—i; 6)y=|r)1(—x; B) y =tg°4x; r){

VX
;[)y:(xz —6x)- lgx; e)y=In(Xx+x*+3); %)y =arctgv/x.

2. BoruvcnuTh npesensl, npumMeHsis npasuio Jlonurans:

y =tsint;

. X*—4x+3 e sin 6x
2) Im>——"""2: 5)lim — ) lim > >
x>3 X =90 x>0 X< +1 x=0 X
Bapuanr 14

3 32
1. Haiiti mponsBouble faHHBIX GyHkmmii: a) Y =+/31 + 4x3 - = +3¥/x? ;
X

4

X . X =sin 2t,
0) y:m; B)y=S|n 2X; T)

y = coslt m y=ctg2x-(3+x%);
y:|n(x_4_x3); )K)y:earccosﬁ.

2. BoruvcnuTh npesensl, npuMeHsis npasuio Jlonurans:
8x° + 4x : 1 1 : 1 5
a) lm —————; o) lim| —-=1, 6 lim - — .
e 3X° +9—2x x>0{sInX X 3 (X=3 X —X-6

Bapuanr 15

" o 5
1. Haiftu npousBoiHble JaHHBIX GyHKUMiL: a) )y =2X° — —3 TNX +er
X

X=arccost,

X sin3X;
p) y=(x*-4)- N, i, YT

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

2. Beranciauth MMpEaciibl, IPUMCHAA ITPABUIIO Jlonurans:

. Sin 6x : 1 5
a) im———;  6) lim - :
x>0 X > X=3 X —X-6

8

6)y_

BTOPASA ATTECTALUA

Bapmuanr 1
1. HaiiTu TOUKH SKCTpEMyMa U aCUMIITOTHI Tpaduka GyHKIUU y = x? —1,
x2 +1
o 4xy +8y?
2. Haiitu mpenen GyHKINU  |im =
);/jﬁl x*—4y
3. Haiitn YJacTHBIE MIPOU3BOJIHBIE 150):100) nopsijKa JTAHHBIX

a) z:3x2y2+4xy3—x2; 6) Z:4arctg"':’(_>3/.

Bapmuanr 2

1. HaiiTi nHTEpBAIbl MOHOTOHHOCTH H OKCTPEMYMBI (DYHKIHH :i x3 - x2 _4x+5.

25
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2. Haiitu npenen GyHKkuun |j, X —2Xy +y°
o2 X2y
y—>

3. HaiiTn yacTHbIC IPOM3BOHBIE IEPBOTO MOPAJKA JAHHBIX QYHKUMA: ) , _ 2y®; 0)

7= In(e‘X + e“y).
Bapuant 3

1. Haiiti Touku nepern6a ¥ MHTEPBAJIbI BBITYKIOCTH rpaguka QyHKIMH y =1 + 2 x2—x%/4

2
2. Haitru npenen dynxmun i =~ — XY .

X—3 x2 — 9y2
y—1

3. Haiitu 9yacTHBIE MPOU3BOIHBIC IEPBOTO MOPSAKA TAaHHBIX (YHKITHI:
a) z=xe’ +ye*; 6) z= In(x + exy).

Bapuanr 4

1. Haiitu TOUYKHM 3KCTpeMyMa U aCUMIITOTHI rpaduka GyHKIUU , _ X

2. Haiitu npenen GyHKIHK |jn SINX=Y) |

2 y2 _
55 X0 —xy

3. Haiit yacTHBIE IPOU3BOIHBIE IEPBOTO MOPANKA JaHHBIX QYHKUMI: a) 7 = 2x%y —3xy? + X+ Y ;
y
0) z=xe* +sin(lj'
X
Bapuanr 5
1. Haiit TOUKM nepernba 1 MHTEPBANBI BBITYKIOCTH Tpaduka GyHKIUH v =2x3/3—x% —4x+1.

2. Haiiti ipenen QyHKIMH

- 2x2 — xy
trmy 237 =%
X—1 4x< — \4
y—>2

3. HaiiTi yacTHBIE MPOU3BOIHBIE TIEPBOTO MOPSIKA JAHHBIX QYHKIWHA: a) Z = X2 — Xy — 2y2; 0)
_ y
Z =arctg X
Bapuanr 6
1. Miccnenosats 110 nepBOi ¥ BTOPOH IIPOU3BOAHBIM QYHKIUIO ) = x3 —3x+1.
2. Beruncnuth npenen i 3% — 6y2 -

X—>2 x2 —_ 4y2
y—1

3. HaiiTi yacTHBIE IPOM3BOIHBIE IEPBOTO MOPSIKA JAHHBIX (PYHKIIHMA:

a) 2=2x¥; 6)z=+X*—5x°.
Bapuanr 7
1. Haiiti TOYKM 3KCTpeMyMa U aCUMITOTHI Ipaduka GyHKIHU y— x% —3x,
x? -1

2. Haiitu ipenen pyHkimu lim sin(x + y).

x—>2 %% 4 xy

y—>—2
3.Haiitu YJaCTHBIE HPOU3BOJHbIC HEPBOTO nopsiaka JAHHBIX byHKIMIL:

a) 2=X" +3X2y+12Xy3; 0) z=COS(%—4y)'

Bapuanrt 8
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1. Haiiti TO4KHM niepern6a ¥ MHTEPBAJIBI BBITYKIOCTH Tpaduka GyHKIMU ) = x2/5— x* + x5,

2
2. Haiitu npezien QyHKIMH  |jm XXy

2 2
X—1 x° —
y—>-1 y

3. Haiitu yacTHbIe IPON3BOIHBIE TIEPBOTO MOPSAKA JAHHBIX ()yHKITHIA:
2) 2=X—2x%y + xy? +1; 6) z=e"(cosy +xsiny).
Bapuant 9

1. Haiiti HHTEpBAIbI MOHOTOHHOCTH M SKCTPEMYMBbI QYHKIHH 5, :g 3 - x2 _4x+5.

2. Haiitu npenen GyHKUHE |jm X2 —2xy+y?

X—2 2 _ 2
y—2 X y

3. HaiiTu yacTHbIC IPOU3BO/HBIE [IEPBOTO MOPAIKA JAHHBIX QyHKLIMHA: @) , _ 2y?; 6)

X
Z= In(e‘X + e4y).
Bapuant 10
1. Haiitu acummroTs rpaduka Gyrkuun  _ x> —1,
x? +1
. . 4xy +8y°
2. Haiitu penen pyHkuuu |jm 22X 0Y |
X—>2 ¥ _4y2
y—>-1
3. Haiitu YaCTHBIC IPOU3BO/IHBIC HIepBOTO nopsaKa JTAHHBIX byHKIHIA:

a) z=3x"y* +4xy’ —x*; 0) z:4arctgi—¥-

Bapuant 11
1. Haiitn uHTEpBabl MOHOTOHHOCTH M 9KCTPEMYMBI QYHKIIN ZE 3 —x2 _A4x+5.

2. Haiitu npenen GyHKuun |j, X —2Xy+y”
X2 X2 —y?
y—>

3. HaiiTu yacTHBIE NPOU3BOHBIEC IEPBOTO MOPSA/IKA TAaHHBIX QYHKIMA: &) , _ 2y®; 0)

Z= In(e‘X + e4y).
Bapuanr 12

9] 4
1. Haiitu acumnToTsl rpaduka QyHKINU y — X
3
X +1

2. Haittu npenen GyHKIuE |jm SIN(X=Y) |

2 _
133 3 —xy

3. HaiiTn yacTHBIE NPOU3BOIHEIE NIEPBOTO NOPSAIKA JaHHBIX QYHKIMI: a) 7 =2x%y —3xy? + X+ Y
y
0) z=xe* + sin(xj'
X
Bapuanr 13
1. Haiit To4ky neperuba 1 MHTEpBallbl BBITYKIOCTH Ipaduka GyHKUMA 1 —2x3 /3 — x2 — 4x + 1.
2. Haiiti ipenen QyHKIuu

> .
- 2x< — X
lim 22 =%y
X—>1 Ax< — Yy
y~>2

3. HaiiTu yacTHbIE IPOM3BOIHBIC TIEPBOTO TOPS/IKA JAHHBIX QYHKIMA: a) Z = X2 — Xy — 2y2; 0)
_ Y
Z =arctg X
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Bapmuanr 14
1. Haiitn mHTEpPBAIBI MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIIUN , — 2 3 2
: y—gx —x° —4x+5.
N 2 2
2. Haiitu npenen QyHKIMM |y X_= 2Xy+y° .
2 2

X—2 _
y—2 X y

3. Haiiti yacTHBIC IPOH3BOAHBIC IEPBOTO MOPSAKA JAHHBIX QYHKUMI: @) , _ 2y?:6) 2= (e‘x + e4y).
X3
Bapuanr 15

1. HaiiTin nHTEpBaIBI MOHOTOHHOCTH U 3KCTPEMYMBI (DYHKITHH v :E X3 —x2 _4x+5.
3
N 2 2
2. Haiitu npenen QyHKIMM |y X = 2Xy +y° .

X—2 2 _ 2
y—2 X y

3. Haiiti 4acTHBIC IPOU3BOHBIC IEPBOTO MOPSAKA JAHHBIX QYHKUMIL: @)  _ 2y?; 6) 2=+ e +e? .
X3

IK3AMEHAIIMOHHBIE BWJIETBI

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

nMeHu akaa. M. /1. MWITHOHIITMKOBA

JlMcuuIIMHa MaremaTuKka

WLDTII pyrma BYMB
BUJIET Ne 1

1. O6mas cxema uccnenoBanus GyHKIUU U IOCTPOEHHS TpaduKa.

2 Haiitu nponssoausie yukuuii: a) Y =4/X —3*+5Inx; 6) y=(X+3)tgXx;
sin X
X* +2X
e) y=x2+3x*—sinx, y'—?

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

3 2
3. HaiitTu uHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMbI QyHKIUU Y = X? - % —2X+4.

4. HaiiTu rpaguieHT QyHKIHH Z = 3w/(X - y)2 B Touke M (5; - 4).
5. Haiitu yacTHbIE IPOU3BOAHBIE Z;, Z;X, Z;y st GyHKUIMU Z = Fyy
MuHHCTEPCTBO HAYKH U BbIcHIero oopasosanus PO
I'PO3HEHCKUU I'OCYJAPCTBEHHBIN HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nmenu akaa. M.J[. MummoHIuKoBa

JIMCIuIIMHA MaremaTuka

ULDTII pymma BYMB
BUJIET Ne 2

1. dynkuus HeCKOIbKUX MEPEMEHHbIX, 00acTh onpeesenus. Ilpeaen GyHKIMH ABYX MepeMeHHbIX HenpephBHOCT
(YHKIMH B TOYKE U B 00JIACTH.

2. Haiitu mpousBotHbie GpyHKIMA:a) Y =3/x% —5% + log, x; 6) y= eX(x2 -2);

0 Y= 3 y=(3¢ -2 o) x’siny~2y°=0, y, -
X J—

e) y=2x*-3x—cosx, y'—?
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3
3. Haiitu nHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBI QyHKIMU Y = X? + X2 —-3x—-2.

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

5. HaliTu yacTHbIE€ IPOU3BOIHBIE Z'y, Z;x, Z;y 1t QYHKIAKA Z = N — yX.

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

nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa

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

y y 72 :
2.Haiitu npoussoausie Gynkmuit: a) Y =3X" — F +1tgx; 6) y=e"tgx;

8) yz?&; 2) y=arctgx®o) 2xIny—y?=0, Yy —?
X +2X
e) Yy=5x"+x*—¢e* y' —?
3

3. Haiitu uHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMbl GYHKIUU Y = Xg —4x-2.

4. Haiitu rpaguent QyHKIun Z = £)2( B Touke M (16; 4).
y

5. HaiiTu yacTHbIE IPOU3BOAHBIE Z;(, Z;x’ Z;y s pyHkuuu Z = X’ + yx.

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

nMeHH akaa. M.JI. MUUITHOHIIIUKOBA
JlMcuunianaa MareMaTuka

WLDTII pyrma BYMB
BUJIET Ne 4

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

2.Haiitu ipousBosble Qynkmmita) Y =2- X% - % +arctgx; 6) y= e*sin x;

) y="29% 2) y=ctgdxo) 2xy-e'=0, ¥, ~?
X —

e) y=2x*—Inx+3cosx, y'—?
3. HaiiTu uHTEpBaJIbl MOHOTOHHOCTH U 3KCTpPEeMyMbl QyHKIUN Y = X2+ X2 —5x+1.
4. Haifu rpazment Gpyuxunn Z=A/X + \/V B Touke M (9; 4).

5. HaiiTu yacTHBIE TPOU3BOAHBIE Z;(, Z;X, Z;y st QyHKIUK Z = rxy
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa

JlMcuuIinaa MartemaTuKa

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

2.Haiitu npoussoaubie QyHKIMi: a) Y = % —3cosx-3Inx; 6) y=x*tgx;
X

sin x
X2 + 2X
e) y=3x"+2x+5sinx, y"—?

6) Y= ) y:exz; 0) 2x*y—cosy =0, y, —?

3. Haiitu uHTEpBaIbl MOHOTOHHOCTH U 3KCTpEeMyMbl QyHKIMU Y = 3 X°—2.

4. Haiitu rpajuent Gynkuun Z = /Xy B Touke M (1; 9).

5. HaiiTu yacTHBIE TPOU3BOJIHBIE Z;(, Z;X, Z;y st yHkuuu Z = L.

X=y

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

nMmend akaa. M.Jl. MWummoHIyKoBa

JlvcuuIuiiHa MaTteMaTuka

NIDTII I'pynnma BYMb
BUJIET Ne 6
1. YacTHbIe TPOU3BOAHBIE (DYHKIIUH JBYX IEPEMEHHBIX.

2. Haiitu ipousBoaHbie QyHKINA: @) yzi/F—Sx +Inx; 6) y=x>sinx;
6) y= 2§+§; 2) y=(x*-2x)"%; 0) x*e’ —2y°=7,y, =?

X —
e) y=2x>-5x—sinx, y"-?

3
3. Haiitu uHTEpBaJibl MOHOTOHHOCTHU U 3KCTPEMyMbI QyHKIUU Y = X@ +x2-2.

4. Haiitu rpagiedT QyHKIMH Z = (X2 +1Xy2 —1) B Touke M (1, 2).
"o Yy

o !’
5. HaiiTu yacTHbBIE TPOU3BOAHBIE Zy, Zyx, Zyy U1t QYHKIANA Z = xTy

_ MunucTepcTBO HAyKH U BbICIIEro oopasopanusi P®
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUUYECKHWU YHUBEPCUTET
nMmeHd akaa. M.J1. MuwummoHIKoBa
JIvcuuIuiHa MaTteMaTuka
NIDTII I'pymma BYMb
BUJIET Ne 7
1.IlpaBwia nuddepennupoBanus. Tabmuia TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKITHIA.

2.Haittn npomssoansle Gyrkmmit: a) Y =4x° —5% +2tgx; 6) y=(x* +3)tgx;
6) y= Xim ):(’)x . 2) y=arcctgx?; 0) 2x* +y® —cosy =0, y. —?
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e) y=x°®+3x*-3sinx, y"—?

3 2
3. Haiitu nHTEpBaIbl MOHOTOHHOCTH U KCTPEMYMBI QyHKIMU Y = % - % —2X+4.

4. HaiiTu rpagiedt GpyHKIHMA Z = 3w/(X - y)2 B Touke M (5; — 4).

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

v
X+y
5 MunucTepcTBO HayKH U BbICIero oopasopanusi P®
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMmeHu akaa. M.J1. MuumnoHIuKoBa
JlMcuuIinaa MartemaTuKa
NIDTII I'pynma BYMb
BUJIET Ne 8
1. Ilpou3BoHAs CIOXKHON (PYHKIIUU
2. Haiiti ipou3BoiHbIe GYHKIHIA:a) Y —3/x% — x5 + log, x; 6) y=e*(x*-3);
6) y= COS X
2x% -3
e) y=3x" +5x—2cosx, y" —?

. 2) y=(4x"=2)%% 0) x* +siny—2y® =0, y, —?

3
3. Haiitu nHTEpBaIbl MOHOTOHHOCTH U 3KCTpEMyMbl GyHKIMU Y = X? +Xx2=3x—2.

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

5. Haiitn yacTHBIE IPOM3BOIHBIE Z;, Z;x, Z;y st GyHKIUA Z = xy — yx.

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

nMeHH akaa. M.JI. MUIIHOHIITMKOBA
JlvcuuIuinHa MaTteMaTuka

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

2.Haiitu npoussoanbie GpyHkmuii: a) y =3x° — % +tgx; 6) y=e’ctgx;
5x—-4
X2 +2x’
e) y=2x>+x*-3e*, y"-?

6) y= 2) y=I(x*+3);0) 2 +Iny-y? =0, y, -2

3
3. Haiitu nHTEpBajIbl MOHOTOHHOCTH U 3KCTPEMYMBbI GYHKIHUN Y = X§ —4x-2.

4. HaiiTu TpasiieHT QyHKIMU Z = £)2( B Touke M (16; 4).
y

5. HaiiTu yacTHBIE IPOU3BOJHBIE Z;(, Z;:X, Z;y i QyHKIuu Z = x) + yX.

5 MunucTepcTBO HAYKH U BbICIIEr0 o6pasoBanus PD
I'POHEHCKHNU I'OCY JAPCTBEHHbLIM HEOTAHOU TEXHUUYECKNN YHUBEPCUTET

nmenu akaa. M.J[. MuuimoHImKoBa
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JlvcuuIuiiHa MaTteMaTuka

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

2.Haiitu npoussoanbie GpyHkmuii:a) y =2x° — % +arctgx; 6) y= (eX + X)COS X;
X

6) y= In x
2x° -3

e) y=7x" —Inx+3cosx, y"—?

. 2) y=ctg3x;0) 2x* +y* —e’ =0, y. -2

3. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH U OKCTpEeMyMbl GyHKIHUU Y = X2+ X% —5x+1.

4. Haiity rpajment byHkuun Z =~/X + \/V B Touke M (9; 4).

5. HaiiTu yacTHbIE IPOU3BOAHBIE Z;(, Z;X, Z;y it pyakoun Z Zm.

_ MununcTepcTBO HAyKH U BbICIIEro oopasoBanus PO
['POZHEHCKHUU I'OCYJAPCTBEHHBI HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M.J1. MAIIHOHIITMKOBA
JlucuuIIMHa MaremaTuka

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

2.HaiiTi mpou3BOAHBIC PYHKIMN: @) Y = % —3c0sx—4x%; 0) y= (X4 + 3X)tg X;
X

6) y— sin x ; Z)y:etha; 0) 2x* —y® —cosy =0, y. —?

x? —5x
e) y=8x> +5x+2sinx, y'—?

3
3. Haiitu nHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBbI QyHKIMU Y = % —x*-2.

4. Haiitu rpaguent Gyakuun Z = /Xy B Touke M (1; 9).

5. Haittu yacTHbIE TPOU3BOAHBIE Z;(, Z;X, Z;y st yHkuuu Z = x—y

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

nMmeHd akaa. M.J1. MuwumnoHIyKoBa
JIvcuuIuiHa MaTteMaTuka

NIDTII I'pymma BYMb
BUJIET Ne 12
1. Haxo/IeHMEe MHTEPBAJIOB BHITYKIOCTU U BOTHYTOCTH, TOUKH IIEPETUOa.

2. Haiitu mpousBoHbIe (DYHKITHIT: ) y:W—SX +x°%; 6) y:(x3 —Z)Sin X;
8) y:4)3(+§; 2) y=(x*-2x)"% 0) x* —e* -2y*=0,y. -?

X —
e) y=4x" —10x—cosx, y" —?

3. HaiitTu uHTEpBaJIbl MOHOTOHHOCTHU U KCTPEMYMbI QYHKIUU Y = X@ +x2-2.

4. Haittu rpaguent pynxuuu z = (x? + 1)(y? + 2) B touke M(—1; 2).
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5. HaiiTu yacTHbIE IPOU3BOAHBIE Z Zyx, Zyy it yHKIMU Z = X=y"

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

nMmenu akaa. M.J[. MuumnoHIIMKOBa

Jlucuunianaa MareMaTuka

ULDTII pyrma BYMB
BUJIET Ne 13

1. O6mas cxema uccnenoBanus GyHKIUU U IOCTPOEHHS TpaduKa.

2. Haiitu nponssoausie yukuuii: a) Y =4/X —3+5InX; 6) y=(Xx+3)tgXx;

_sinx
%) Y X2 +2X

e) y=x>+3x*—sinx, y'—?

. 2) y=arctgx® o) 2xy> —cosy=0, y, —

3. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U 3KCTpeMyMbl GyHKIUU Y = X? — % —2X+4.

4. Haiitu rpaguent QyHKIMu Z = 3\/(X - y)2 B Touke M (5; - 4).

5. HaiiTu yacTHbIE IPOU3BOAHBIE Z ZXX, ny it GyHKIMK Z =

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

NIDTII I'pynma BYMb
BUWJIET Ne 14
1. @yHKIMS HECKOJIBKUX MEpEMEHHBIX, 00s1acTh onpeaeneHus. [Ipeaen pynkuun asyx
nepeMeHHbIX HenpepbIBHOCTh (PYHKIIMH B TOUKE M B 00JIaCTH.

2. Haiit mpou3BoHbIe QyHKIMA:a) Y =3/x% -5 ¢ log, x; 6) y= eX(x2 -2);

6) Y= COS);’ 2) y=(3x*—2)"% 0) x*siny—2y°=0, y; —

e) y=2x*-3x—cosx, y" —

3. HaiiTu uHTEpBabl MOHOTOHHOCTH U AKCTPEMYMBI QyHKUIUU Y = 3 + X —-3x—-2.

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

5. Halitn yacTHBIE IPOU3BOIHBIE Z'y, Z;x, Z;y it yHkuuu Z = Xy — yX.

MuHHCTEPCTBO HAYKH M BbICcHIero oopasoBanust P@®
I'POSHEHCKHNU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMmend akaa. M.J1. MuwumnoHIKoBa

JIvcuuIuiHa MaTteMaTuka

NIDTII I'pynna BYMb
BMWJIET Ne 15
1. [IpousBoaHast GYHKIUH, €€ TEOMETPUUICCKUN U MEXAaHUIECKHUI CMBICITBI
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2.Haiit npon3BogHble QyHKIMIA: a) Y = 3" — < +Wx; 0 y= e*tgx;
X

6) y=—MX_. ) y=arctgx?o) 2xIny—y?=0, y, —?
X® +2X
e) Y=5x>+x*—e* y' -2
3
3. HaiiTi uHTEpBaIbl MOHOTOHHOCTH U 3KCTPEMYMBbI QYHKIUH Y = X? —4x-2.

4. HaiiTu rpaguenT QyHKIMN Z = £)2( B Touke M (16; 4).
y

U

5. HaiiTu yacTHbBIEC TPOU3BOAHBIE Z;(, Z;:X, Z;(y U1t QYHKIUKA Z = X’ + yx.

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

Pazgen: «MHTErpaibHOE MCUMCICHHEY

1.

2.

© oo

10.

11.

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

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

KommnekcHble uncna. AnreOpamdeckas ¢opma 3anMcu KOMILIEKCHOrO uucia. Monyns |
aprymenT. TpuroHomerpuueckass M mNokaszaTeibHas (OPMBI 3alMCH KOMIUIEKCHOTO YHCIIA.
[erictBus Hax koMIuieKCHbIMU yucinaMu. @opmyna Myaspa-Jlamnaca.

Mpuorounensl. Teopema be3y. OcHoBHast TeopeMa anreOpsl. PazioxkeHue MHOToujieHa Ha
JIMHENHBIE ¥ KBAJPAaTHBIE MHOKUTEIH.

Tunsl npocTeimux 1podeil U uX UHTErpUPOBAHHUE.

WHTerpupoBanue paliMOHAIbHBIX Jpo0ei METOIOM Pa3sIoKEHHs Ha MpocTeiIne IpooH.
WHuTerpupoBanne NpoCcTeNIINX UPPALUOHAIBHBIX (QYHKIIHI.

WHTerpupoBanue TpUroHOMETpUYECKHX (YHKINH, YHUBEpCaJIbHAasl MO/ICTAHOBKA.
OnpenenéHuplii uHTErpal u ero cpoiictBa. ®opmyna Helorona-JleliOnumna. 3amena
[IEPEMEHHON B OIpeAeNEHHOM HHTerpaine. @opMylia HMHTETPUPOBAHMS 110 4YaCTAM IS
OIIPEACIIEHHOTIO UHTETPAIA.

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

Heco6cTBenHble nHTerpanbl. VHTerpanasl ¢ OECKOHEYHBIMH TNpeAesaMd HHTErPUPOBAaHMUS.
WuTerpansl OT HEOTpaHUYEHHBIX (PYHKIIHA.

Paspen: «/Indpepennuaibubie ypaBHEeHUD

1.
2.

ok w

Juddepennmanbupie ypaBHeHHS: onpeneneHue, mopsaaok Y, pemenue Y.
JuddepennunanbHoe ypaBHeHUE 1-ro mopsaka: onpezeneHue; o0Iiee 1 Y4aCTHOE PeIeHHUs.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pemieHus A Y 1-ro nopsiaka.
Y ¢ pa3aensomuMucs IepeMeHHbIMU: ONIPEIEICHNE U TOPSAO0K PEIICHUS.
Opnopoansie 1Y 1-ro nopsiika: onpeneieHue U NOopsAA0K PELICHHUs.
JIuneninpie /1Y 1-ro nopsiaka: onpeaeseHue U MopsiioK peIeHus.
Juddepennunanbable ypaBHEHHS 2-T0 TOPsAKA: ONpeieTIeHne, BUJI O0ILEro peleHus;
TeopeMa CyIIECTBOBAHUS U €JUHCTBEHHOCTH PEIICHHUS.
[Ipocreiimme ypaBHEHUs, OMyCKAIOIIME TOHM)KEHUE TIOPSAKA:

y'=109, y'=f(xYy), y'=1(y.y).
JIuneitnwie JIY 2-ro nopsaka: HEOJHOPOAHBIE U OJJHOPOIHbIE ypaBHEHUS. Teopema
CYLIECTBOBAHMSI U €JUHCTBEHHOCTH PEIICHUS
JIuneitnbie oqHOpoaHbIe 1Y 2-T0 mopska: TeopeMa 0 CTPYKTYpPE €ro pelieHust
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10. Heognopoansle nuHelHbIe 1Y 2-T0 nopsaka: TeopemMa 0 CTpYKType OOIIEero pemeHus

11. JIuneitasie ogHOpoanbie J[Y 2-TO mopsiika ¢ MOCTOSSHHBIMU KO3 puimeHTamu.
XapaKTepuCcTUIECKOE YpaBHEHHE U CTPYKTYpa OOILEro permeHus

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

13. MeTon Bapuaiuu Mpou3BOJIBHBIX TOCTOSIHHBIX (MeTo JIarpanxa)

14. Cucremsl muddepeHuanbHbIX ypaBHEHHA. MeTO T HCKIIFOUEHHS PEILICHHS CUCTEMBI
YpaBHEHU.

KOMILIEKT 3AJAHUH JIJISI KOHTPOJBbHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

INIEPBASA ATTECTALUA
Bapuanrt 1
1. Haiitu I/IHTeraJILI'

o %; ¢) [ cos3xcos9xax.

Bapuanr 2
1. Haiitn nHTETpaIb!:

2dx -3x
a) 110+ ——— 3§/7+cosx]dx 6) [ Vax—1dx; 5 [ > F)J. (4—3x)e**dx;
J( 16-x2 Xt j I

e (2x —1)dx . e)J‘cos5 xsin xdx .
—6x+1

Bapuanr 3
1. HaiiTu uHTEerpasl:

6 9 5 &
a)j(sinszr e —\/_de 6)j

4
jfﬁ%‘i)ixl; e)J.cos4 xdX .

dx :8) [ x cos(2x +1)dx; r)jamtg .
X

Bapuanr 4
1. Halitn uHTErpasnsl:

i 1 8 dx In xdx
15sin x — +-—+13-4* -6 |dx;6 : :
Y I( x2+9 ¥x ] )Im B,[ X
r)j(x2—4x)lnxdx;n)jw; e)jsm X dX.
Bapuant 5

1. Haiitn uHTerpasnsl:

a) [(2-5" _3cosx+%_i+3) dx;6)_[sin(3—5x)dx; B)J‘xefxzdx;r)_[arctQBxdx;

(x+1)dx 3
H)J.m, C)J.tg xdx.

Bapuanr 6
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1. HaliTu uHTErpasnsl:

a) I( 1 \/_+3jdx 6)[532de B)I(x +1)° xdx ;
16 + x> m

nx X

0 [In(L+x)dx; ”)IM; ¢) [sin® xcosxdx.

X +4Xx+9

Bapuanr 7
1. HaliTu uHTETpasBI:

15 4 5x-3
a)j( — +coszx_§/_+2 jdx 6)Ie dx; B)IS 6x5|n4der)j

II)I (2x— 3)dx; e)Jsin48x0058xdx.
X% +2x+11

3xdx
0+3x*’

Bapuanr 8
1. HaliTu uHTETpasbI:

a)I J ~3*+4/x® —7cosx+3 dx;
4+ x?

J- (4x—-1)dx

6)Icos(10x—7)dx; B) J‘*S'\/sin4 X cosxdx ; r)jx2 In xdx
X2 +6X+3

BTOPAA ATTECTAIIUA

Bapmuanr 1
1. Pemminth nuddepenmanbHble ypaBHEHUS:

y

a) 2_)/'3;/;:_)/2; 6) xylz 2y|n ;,y(l):e; B) y'—%zz_x?’; F) y":x2 _er;

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

Bapmuanr 2
. Permuts muddepennmanbHble ypaBHEHUS:

2
a)Xy'+3y=1;6)y’=y—z+3%+2; my-L =2 y)=0: 0y =
X e

D XM=Yy =2y3 y(-1)= p(-1)=1; %) y" -3y +2y =(1—-2x)e*.

Bapuant 3
1. Pemmuts nuddepeHnmanbuble ypaBHEHUS:
2
a)y'= y—z3; 0) y'zy—2+5 X+4; B)x)'—2y =3x>; ) )"'=3x +COS 5X;
X X X

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

Bapmuanr 4
1. Pemmnts nuddepennpanbubie ypaBHEHUS:

a) V'=7y";6)y'= ;sz, ¥{1)=0; B) y+ycosx=cosx; r) Xy"—y'=e"-x*; n)
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Yy = — % ; y[%):%;y’(%j:l; e) yy”:(y’)z; x) 4y"-8y'+5y=x°.

sin“ 2x
Bapuanr §
1. Pemuth I[I/I(b(bepeHHI/IaJ'IBHBIe YPaBHEHUS:
, 12
2) 2yy'+3x = 0; 6)y—— L9 y0)=4: »y —%=——3;
X

r) y'=cosx+e™; n) xy”+ 2y'=0; o) Yy =1—(y)%: %) y"+2y =x* +2.
Bapuanr 6
1. Pemminth nuddepennmanbubie ypaBHEHUS:

1 1 1 2 1 2
a) Xy' =3y’; 6) y=%—3§ HW-D)=4: ) '+ y=—2:1) ¥ =y

0y =24y%;¢) X*y" + x2y' =/x; %) y" — 6y +8y=3x" -1,

Bapuanr 7
1. Peminth nuddepenHnmanbble ypaBHEHUS:
y3 2 y 3y
a) y'=———; 6) y':y—z——+1; B) Y'+ 2 =x* 1) y'tgx=y +1;
3x+1 x* X X
11} 3 1 " 14 ! X

n y ZF,y(l)ZZ, y (l)zo;e) y" =30y %) y" -4y’ +8y =6e".

BapuanTt 8

1. Pemnte muddepennmansabpie ypaBHEHUS:

3
Q) y'=y tgx ¥(7)=3:6) y=225+; 5)y'=L = x sinX; 1) y'=sin5X + COS2X;
X X

14 " __ 1 14
1) y'tg5x=5y'; o)4y°y =" -1, y(0)=+2, y/(0)= 573 MY+ 2y +By=5x.

Bapuanr 9
1. Pemuts nuddepeHnpanbuble ypaBHEHUS:

y
a) yVA4+ x2dy =dx; 6) y'=e* +X,y() 0:8)Y ————ZIn— r)Y' ——+4x mxy" =
X x

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

Bapuanr 10
1. Pemminth nuddepennmanbHble ypaBHEHUS:
y + 3 y? y 4y
a))y'= 2 :6) Y —7—7;+ 2, B)y'—x—: 2x°; 1) Y'=x=Inx; 0y =(y)? e

y":l(u In lj; y(l):%,y'(l)zl; xK) Y +2y +5y=x-2.
X X

Bapmuanr 11
1. Pemmuts nuddepennpanbubie ypaBHEHUS:

a) 2y'§/;=y2;6)y'=¥; p) y—L =2 p(1)=0; r) y" =arctgx;
X

0 xy"+2y' =050y =72y°, y(2)=1, y'(2)=6; 4) y" -6y’ +10y =x +4.
Bapmuanr 12
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1. Peminth nuddepennmanbubie ypaBHEHUS:
a) ¥'=312;6)Xy' =2x2 + Y2 + Y B) Y'—3—y=—£4; X'y +x’y' =4;
X X

0 y" =sinbx; ) y"y° +36=0, y(0)=3, y'(0)=2:4) y" — 4y’ + 4y = x* +3x.
Bapuanr 13
1. Pemmts auddepeHnnanbHbe ypaBHEHHS:

2
a)y(4+ex)dy=exdx;6) y':y—z—%+4; B) y'+3—y=x4; r) y"=e* —3x;
X X

n yxInx=y;e) y'=8y°, y(0)=1, y'(0)=2; %) y"+2y +5y=x.
Bapuanr 14
1. Pemmts nuddepeHnnanbHbe ypaBHEHHS:

a) 2yy'+3x=0; 6) xy':yln%; B) Y+yCOSX=C0Sx; r) Y" =X +C0S4X;

mxy"=y'se)y” 32y3, y(4)=1, y(4)=4; %) y' -y —2y=6x+1.
Bapmuanr 15
1. Peminth nuddepennmanbHble ypaBHEHU:

a) X' +3y =0:6)xy' =\2x* + y? +y; B) y+ycosx=cosx ny'=xe"; 2
Vle +1)ry =0s0) »y°+16=0, y1)=2, y(1)=2; w) y'~2y -3y =4x.
BTOPASI ATTECTALUA

Bapunant Nel
1. I/ICCJ’[GZ[OB&TB YHUCIOBBIC PAAbl HA CXOAUMOCTD

. 3 ”+2 & n2+5n+8jn
a)Zm 0) Z B) Z( 3% — 2

n=1 n=1

2. HccnenoBars Ha YCIOBHY1O, a6COJ'IIOTHYIO CXOI[I/IMOCTB

o0

:0
3. HaiiTi 065acTh CXOAMMOCTH CTETIEHHOTO psiaa

®© 2n 6n
n=1 n2 +l ’

Bapuant Ne2
1.MccnenoBarh YMCIIOBBIE PAIBI HA CXOAMMOCTD

a) Z 0) i -1 . B) i(arctgén)

5n 2 55" (n+1) n=1
2. I/ICCJ'ICI[OBaTL Ha YCJIOBHYIO, a6COJ'IIOTHy}0 CXOAUMOCTB
0 (_ l)n+1

o Inn
3.Haiitu obmnacrts CXO,Z[I/IMOCTI/I CTEIEHHOTO psija
2 (n+1) x"
) 2

=0 2n 3n+1 !
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Bapuant Ne 3
1. UccnenoBarh 4nCIIOBBIE PSIIBI HA CXOIUMOCTD

Sty ol g

2. HCCJ’IG,I[OB&TB Ha YCJIOBHY1O, a6COJ'IIOTHy10 CXOAUMOCTDb

nzﬂ(—ﬂ#

3. Haiit 0651acTh CXOMMMOCTH CTETICHHOTO psijia

Bapuant Ned
1. MlccnenoBarh YMCIOBBIE PSAABI HA CXOAUMOCTD
o0 a0
1 T o 1

)y = &) > (2n+1)tg Z: Y —
nz=1: Vn?+n nz=1:( ) 3 n=1(In(n +1)°"
2. UccrenoBarh Ha YCIOBHYIO, a0COIIOTHYIO CXOAUMOCTh

& 1
Z (_ 1)n +1 L
] Jn
0 n
3.Haiiti 06;1acTh CXOAMMOCTH CTETICHHOTO Psijia a) Z— :
n=1

Bapuant NeS

1. MccrenoBaTh YMCIOBBIE PSAIBI HA CXOAMMOCTh
n

Py 3n
] n 2
o — B tg —
) Z:In(n 2) ) n§13” ) Z(g J

2. UccnenoBarh Ha YCIOBHYIO, a0COMOTHYIO CXOAMMOCTh

< ( -1 1

()=

n=1 n
3. HaiiTi 00651aCTh CXOMMOCTH CTEIIEHHOTO Psia

ooznn

a) Z ,

Bapuant Ne6
1. I/ICCJ'ICI[OBaTL YHCIIOBBIE PSJIbI HA CXOAUMOCTD

2 4.5-6-...-(n+3) . i 1
2 z3 1 ©) z5 7-9-..-(2n+3)’ nz_l(|n(n+3))n
2. I/ICCJ'ICI[OBaTL Ha YCJIOBHYIO, a6COJ'IIOTHy}0 CXOAUMOCTDb
0 (_ 1)n+1
Z—
“(2n+1)n
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1. I/ICCJIGI[OBaTB YHUCJIOBBIC PAZbl HA CXOOAUMOCTD
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. UccnegoBats Ha YCIOBHY1O, aGCOJ'IIOTHy}O CXOOUMOCTDb
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Bapuant Nell

1. HccnenoBars 4HMCIOBBIE pAAbI HA CXOAUMOCTD
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2. UccrnenoBars Ha YCIOBHYIO, a6c0n10THy10 CXOJUMOCTH

o0

S
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3. Haiit 065acTh CXOMMMOCTH CTETICHHOTO psijia
n

[°e] 3I"I
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VE
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Kpurtepun oneHKH NHCbMEHHOH KOHTPOJIbHOM PadoThI (68 pamkax pyoedicHol ammecmayuu,)

Peznamenmom BPC kaghedpwvt «Bvicuias u npukiaondas Mamemamuxay npeoycmompero 235
06annoe 3a 6vlNOJHEHUE pPYOedNCHOU KOHMPOIbHOU pabomul. Kaowooe 3adamnue, 6xoosuee 6
KOHMPOIbHYI0, OYEHUBAEMCs Npenooasamenem ONpedeieHHbIM Koauuecmsom 0annos. Mmoeoguvlii
OaL1 3a KOHMPOILHYIO pAOOMY NOLYUAEMCSE CYMMUPOBSAHUEM DALL08 3d 8Ce 3A0AHUSL.

Kpurepuii oueHKu 0HOT0 3aJaHUSA:

— oOydaroumiics TPaBWIBHO pPEIIMI 33Jady; TNpPH OTOM JIOTUYHO, MOCJIEIOBATEIbHO U
apryMEHTHPOBAHHO M3JI0KHII PEIICHHUE 3a/1a41 — MAKCUMAIIbHOE KOJIMYECTBO OAIlIOB;

— oOyyaronmiicss B OCHOBHOM TIPaBWJIBHO PEHIMJI 3ajady, JOMYCTUB MPH ITOM HE3HAYHUTEIbHBIC
HETOYHOCTHU U morpemHocTy — 80% OT MaKCUMAJIbHOTO KOJIMYecTBa OaioB;

— o0yuaronuiicss He MOJIHOCTBIO PelIn 3a1ady, Ho He MeHee 50%, MTOmyCTHUB Ipu 3TOM He Ooee
OJIHOM rpy0Ooit omuOku — 60% OT MaKCUMAalIbHOTO KOJIMYeCTBa OANIOB;

— oOydaruMiics TpUBENI HEMOJHOE pelIeHue 3amaud (cteneHb NmoJHOThl — oT 30% mo 50%),
JIOTTYCTUB TPU 3TOM 3HAYUTENbHBIE HeoueThl — 40% 0T MakCUMaIbHOTO KOJIMYECTBa 0aJlioB;

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

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

IK3AMEHAIIMOHHBIE BWJIETBI
MuHHCTEPCTBO HAYKH U BbICHIero oopasoBanus PO

I'PO3BHEHCKUI T'OCYJIAPCTBEHHbBIN HEDTSHON TEXHUYECKU YHUBEPCUTET

nMmeHd akaa. M.J1. MuwummoHIKoBa
JIvcuuIuiHa MaTteMaTuka
NIDTII I'pymma BYMb
1. Heonpenenenuslit uuterpain. CroiicTBa uHTErpaioB. Tabnuia HeonpeaeaEHHbIX HHTETPAJIOB.
2. Haiitu HeonpeneneHHble HHTErPAJIbL:

) [@x+5 ) 2) IXGSXdX 3) [ cos® xsin xdx; 4)IX 125 .

wl2
3. BbruncauTs onpeneneHHb HHTErpa: _[xsin 3xdx .
0
4. Pemuth muddepeHaabHble ypaBHEHUS:

1) y—y;_g, 2)y'+%=x3; 3) y'—6y'+9y =0.
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa
NIDTII I'pynma BYMb

1. Tumbl npocTeHIMX palMOHANBHBIX IpOOEH U UX MHTETPHUPOBAHUE.
2. Haiitu HeonpeaeIeHHbIE HHTErPaJIbl:

1) j(sxz + 43{/7)(_2)dx; 2) [xe™dx; 3) Icos2 xsin xdx; 4)j

dx
5— x?

3. BbruncauTs onpeeneHHbli MHTErpa: J sin (3X —1) dx.
0

4. Pemnts nuddepeHnnaibHbe YpaBHEHUS:
1) xy' =% 2) y’+%=9x5; 3) y"=2cos7x.

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

nMmend akaa. M.Jl. MWummoHIyKoBa
JlucuuIIMHa MaremaTuka
NIDTII I'pynma BYMb

1. UuTerpupoBaHue TpPUrOHOMETPUYECKUX (DYHKIIUH.
2. HaiiTu HeolnpeieIeHHbIE MHTETPAJIBL:

- dx d
1) [(@x¢ -nydx; 2) [xsin2xdx; 4)[————; (%
)j( ) )-[ )Ix2+4x+12 )j49—x2
2
3. BbruucauTs onpeeneHHbli HHTErpa: J‘XGX/ZdX .
0
4. Pemmth nuddepentmanbubie ypasaenus: 1) 2y'(x + 2) = y?; 2) y'— j—y = 6x*;

3) y'=3x+CO0SX.

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

nMmend akaa. M.J1. MuwummoHIyKoBa
JIMCIuIIMHa MaremaTuka
HNIDTII I'pynmma BYMb

1. OnpenenenHblit HHTETpal U ero cBoiictBa. ®opmyna Helotona-JleitoHua.
2. HaiiTu HeolpeieIeHHbIE MHTETPAJIBL:

1)I 43/x?dx; 2) [ x cos 3xdx 3)[118)202):; 4)_[

2

dx
5+4X+ X%

3. BeluuciauTs onpeneneHHblidi MHTErpadt: I Xcos—dx .
0
4. Pemmts nuddepeHanbHble ypaBHEHUS:
1) xy'+3y =0;2) y’—Z—y =3x* 3) y"=2x%>+cos4dx.
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa
NIDTII I'pynma BYMb

1. IIpunioskeHus ONpEeesIEHHOr0 UHTErpaa.
2. HaiiTu HeonpeielieHHbIe HHTErpaibl:

fdx-af"" dx; f3 2) - cos 5 xdx; de
Q) 328 ) | sin*xcosxdx; )| (3x—2)-cos5xdx; o) 36 1 dx2
1
. dx
3. BerauciauTh onpeneeHHbI HHTErpat: J. — -
X +4X+5
4. Pemmts quddepeHnuanbuble ypasHenus: 1) xy' = y% + 121; 2) y' ——y = x;

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

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

nMmend akaa. M.Jl. MWummoHIMKoBa
JlvcuuIuiiaa MaTteMaTuka
NIDTII I'pynna BYMb

1. MuTerpupoBanne METOJOM 3aMEHbI IIEPEMEHHOU U 10 YaCTSIM.
2. HaiiTu HeonpeieIeHHbIE HHTETPAJIbL:

8 .. : dx dx
1) jﬁdx 2) [ xcos3xdx; 3)[m 4)jm.

16 d
X
3. BBIUMCIIUTE ONpeeIeHHbIN HHTErPa: I
X +4xC

4. Pemmtsh mudpepentmanbubie ypapaenus: 1) 2yy+3x=0; 2) y'+3—y =x*:
X
3) 4y"-8y+5y=0.

5 MununcTepcTBO HAyKH U BbICIIEro o6pasoBanusi PD
I'POBHEHCKUU I'OCY JAPCTBEHHbIM HEOTAHOU TEXHUMYECKN YHUBEPCUTET
nMeHu akaa. M.JI. MUIIHOHIITMKOBA
JlMcuunianaa MareMaTuka
NIDTII I'pymma BYMb

1. Muorounensl. Teopema be3zy. OcHoBHas TeopemMa anreOpsl. Paznoxenne MHOro4JieHa ¢
JNeHCTBUTENBHBIMU KO3 (QUIIMEHTAaMH Ha JIMHEHHbIE U KBaJApaTHUHbIE MHOKHUTEIH.
2. HaiiTu HeolpeieIeHHbIE MHTETPAJIBL:

1)[(5x +£)dx 2)jx In xdx; S)Icos Xsin xdx; 4)]

w2

2+x

3. BerauciauTe onpeaeeHHbId HHTErpat: IXCOS4XdX .

0
4. Pemmth nuddepeHnmansbupie ypasaenus: 1) y' — 3% cos? x = 0
2) y’—%z 2x8;,  3) y"—5y'+ 6y =0.
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa
JlMcuuIinaa MartemaTuKa
NIDTII I'pynma BYMb

1. PaznoskeHne panMoHaILHOM IpoOH Ha CyMMY MpoCTeUnX apobeii. MaTerpupoBanue

panMoHaIBHBIX JpoOei.
2. Haiitu HeonpeﬂeHeHHHe MHTETPAJIBL:

1) f(2x* - = )dx Z)IxeSde 3)_[005 Xsin xdx; 4)I

NG +8x+18
1

3. BerauciauTh onpeaeeHHbId HHTErpal: J.XG_ZXdX .
0
4. Pemuts nuddepeHnanbuble ypaBHEHUS:

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

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

nMmend akaa. M.J1. MWumMoHIMKoBa
JlvcuuIuiiaa MaTteMmaTuka
HNIDTII I'pynnma BYMb

1. HecobcTBEHHBIE HHTCTrpajibl, UX OCHOBHBLIC CBOICTBA. HpI/IBHaKH CXOANMOCTH HECOOCTBEHHBIX

MHTETpaoB.
2. Haiitn Heonpez[eneHHLIe HHTErpabl:

1)](3X __)dx Z)IX In xdx; S)Icos Xsin xdx; 4)]—()( D(x_2)

7l2

3. BbruucauTs onpeeneHHblii HHTErpa: I Xcos—dx .

0
4. Penmts nudpepeHnransHpe ypapaenus: 1) ' = xilj831; 2) xy—2y=3x";

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

MuHHCTEPCTBO HAYKH U BbICcHIero oopasoBanus PO
I'POSHEHCKHNU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMmend akaa. M.J1. MuwummoHyKoBa
JIvcuuIuiHa MaTteMaTuka
NIDTII I'pymma BYMb
1. Juddepennmnanpapie ypaBHeHUsI. OCHOBHBIC TIOHATHS.
2. HaiiTu HeompeneJIeHHbIE HHTETPAJIBI:

3) I xdx J- dx
VX2 +1 5+ 2X + X?
3. BeIYMCIUTH ONpeeTIeHHbIN HHTETpat: Icos X sin x dx .
0
4. Pemuth muddepeHraibHble ypaBHEHUS:
1) xy' = 2y%; 2) y’+%=2x3; 3) y' =sin5x.
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5 MuHucTepCTBO HAYKH U BBICHIEr0 00pa3oBanusi PO
I'POSHEHCKUU I'OCY JAPCTBEHHbIM HEOTAHOU TEXHUYECKWN YHUBEPCUTET
nMeHu akaa. M.J1. MIUUITMOHIIUKOBA
JlMcuuIinaa MartemaTuKa
NIDTII I'pynma BYMb
1. Heonpenenennslii nnterpan. CpoiicTBa HHTErpaoB. Tabiuiia HeonpeaeaéHHbIX UHTETPAJIOB.
2. Haiitu HeonpeaeIeHHbIE HHTErPaJIbl:
D [6x + 2 2) IXG tdx; g[S g

CoSX + 4’

e3

dx
X2 +2X+22

3. BbruncauTs onpeneneHHbl HHTErpa: IX In xdx .
2
€

4. Pemmtsh nuddepeHranpHble ypaBHEHUS:
1)y y+5, 2)y'—%=x3; 3)y"'—=7y'+ 6y =0.

_ MunucTepcTBO HAyKH U BbICIIEro oopasoBanusi PO
I'POBHEHCKUU I'OCYIAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akaa. M.J1. MWITHOHIITMKOBA
JlMcuuIIMHa MaremaTuKka
NIDTII I'pynna BYMb

1. Tunsl npocTeNIINX pallMOHAIBHBIX Apo0ei U UX UHTETPUPOBAHHUE.
2. Haiitn HGOHpe,Z[eJ'IeHHLIC HHTErpabl:

1) [(35* ——)dx 2) [x e™dx; 3)j

xdx 4I dx

J15+x2

X
3. BerunucauTs onpeneaeH b HHTErpa: J‘XCOS— dx .
0
4. Pemuts nuddepeHpanbHble ypaBHEHUS:

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

1
X

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

nMeHu akaa. M.JI. MUIIHOHIITMKOBA
JIMCIuIIMHA MaremaTuka
HNIDTII I'pynmma BYMb

1. UnTerpupoBanue TpPUrOHOMETPUYECKUX (DYHKIIUH.
2. HaiiTu HeolpeieIeHHbIE MHTETPAJIBL:

1) f(\/—+ 2Vx3 — 7x)dx; 2) Ix3|n(2x+3)dx 3) I:;i);d):( 4)J.169dfxz .

. X
3. BeluucnuTs onpeneneHHblidi MHTErpadt: jxsm —dx .
0

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

3) y"'=3x+CO0SX.
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P@®
I'POBHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaa. M.J1. MuumnoHIKoBa

JlMcuuIinaa MartemaTuKa

LTI pyma BYMB
1. Onpenenennblil nHTErpan u ero cpoiicrea. ®opmyna Hetotona-JleitOnuma.
2. Haiitu HeonpeaeIeHHbIE HHTErPaJIbl:

1) [(x™ +43/x%)dx; sinXdx, gy O
)J.( ) 2) J(2x+3)cosBxdx B)JCOS L )I5+6x+x2

2

3. BbruncauTs onpeeneH bl MHTErpa: I(ZXS —3x+3)dx.
1

4. Pemmth muddepeHnmranbHbple ypaBHEHUS:

1) X/ +3y=0;2) y=L=x? 3) =3 +2x.
x

_ MunucTepcTBO HAyKH H BbICHIEro oopasoBanusi PO
['POZHEHCKHUU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET

nMeHu akaa. M. /1. MWITHOHIITMKOBA

JlvcuuIuiiHa MaTteMaTuka
HNIDTII I'pynna BYMb

1. IIpuitoskeHusl ONPEEIIEHHOTO HHTErpaa.
2. HaiiTu HeompeieeHHbIE HHTETPAJIbL:

dx

a)J.(Gx +—}dx 6) [2%-3% -5%dx; 6) [Bx—2)-cosxdx; 2)f —

dx

1
3. BbruucauTs onpeeneHHblii HHTErpa: I— .
2
5 X +4X+5

2
4. Pewnts quddepeHiuansasle ypapHenus: 1) Xy' = 3y 2) y'——~ y =x° ;
X

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

Peznamenmom BPC rkageopwt «Bvicuwias u npuxkiadnas mamemamurxay omeem cmyoeHma Ha
9K3aMeHe OYeHUB8aemcsi no 5-0ainbHoOU wKaie.

Kpurepuii oneHKH 0TBeTa HAa IK3aMeHe:

— 5 OaanoB MoiydaeT CTYIAEHT, IPOJEMOHCTPUPOBABIIMI IOJIHOE BJAJCHUE 3HAHUSMU B
COOTBETCTBUH C TpeOOBAaHUAMM Yy4eOHOW NMpOrpaMMBbl, T.€. PELIMBIIMN Bce 3a1aHus O6e3 omHOoK B
JIOTUYECKHUX PACCYKJIEHUSAX U B 0OOCHOBAaHUM PEIICHUS;

— 4 0ana mojy4aeTr CTYAEHT, KOTOPBIA MPH MOJHOM BIIAJICHMM 3HAHUSIMH B COOTBETCTBHH C
TpeOoBaHUSAMHU Yy4eOHOH MporpamMmbl JONMYCTUI OTAENbHBIE HECYHIECTBEHHbIE OIIMOKU JINOO
MIPUBE/ICHHBIE UM PEIlIeHUsI HeA0CTATOYHO 0OOCHOBAHBI;

— 3 0asu1a nosydaeT CTyACHT IIPHU HENOJHOM M3JI0KEHUH MOJIyYE€HHBIX 3HAHUH, TOMYCTUBIIMNA IIPH
3TOM OT/EJIbHBIE CYIIECTBEHHBIE OLTMOKH;

— 2 0anna modydaeT CTYACHT IpH OECCUCTEMHOM M3JIOKEHHHM MaTepuana, JOIYyCKaroIui
CYIIECTBEHHBIC OIIMOKM, KOTOpPBIE MOTYT MPEMATCTBOBATh YCBOCHHUIO JalbHEHIIeld ydeOHOU
nHpopMaIuu.
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