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1. OBHIUE ITOJIOKEHUA

®onp oneHounblx cpencts (POC) mpenHazHayeH JUIsl KOHTPOJSI U OLEHKHU
00pa30oBaTENbHBIX JOCTHKEHUN OO0YYalOIIMXCS, OCBOMBIIMX IPOrpamMmy y4eOHOM
nucuuruinesl EH.01 DJIEMEHTBI BBICIHEA MATEMATUKM.

OOC BKIIOYAIOT KOHTPOJIbHBIE MaTepuanbl Ui MPOBEICHUS TEKYIIETO
KOHTPOJISL U IPOMEKYTOUHOM artectanuu B popme quddepeHnpoBaHHOTO 3a4eTa.
®OC pa3paboTaH B COOTBETCTBUHU C:
OCHOBHOM MpOoQeCCHOHAIIBHON 00pa30BaTeNbHON MPOrpaMMON IO CHEUATBHOCTH
CIIO - IIIICC3 09.02.07 UudopmanroHHBIE CHCTEMbl W TMPOTPaAMMHPOBAHUE
nporpaMmoii  y4yeOHoW  aucuuiuiiael  EH.01  DJIEMEHTBI  BBICHIEM
MATEMATHUKMU.

1.1 IlacnopT (poHIa OLIEHOYHBIX CPEACTB
®OC mnpenHa3HayeH [JIs1 KOHTPOJSL W OLEHKH PE3YJIbTATOB OCBOCHUSA
yueOHoM auctuiuimabl 1o crenuaibHoct CIIO 09.02.07 WnabopmaioHHbIE
CUCTEMBI U IPOTPAMMUPOBAHNE
Ymenus:
V1 - BeIoNHATE onepanuyy HaJl MAaTPULIAMU U PEIaTh CUCTEMbI JTUHEUHBIX
YpaBHEHUU
VY2 - Pemath 3a1auu, UCTOB3Ys YPABHEHUS MIPSMBIX U KPUBBIX BTOPOTO MOPSIAKA
Ha MJI0CKOCTH
V3 - [Ipumensats Meroas! quddepeHInanbHOro U HHTErpaabHOrO UCUUCIECHUS
V4 - Pewiate auddepeHunanbHble ypaBHEHUS
V5 - Ilonp30BaThCsA NOHATUAMHU TEOPUU KOMIUIEKCHBIX YHCET

3Hanus:
31 — OcHOBBI MaTeMaTHYECKOTO aHaNM3a, JUHEHHOW anreOphl U aHAIUTUYECKOU
reOMETpUHU
32 — OcHoBbI U hepeHITnaTbHOT0 B HHTETPAIIBHOTO UCYUCIICHUS
33 — OCHOBBI TEOPUU KOMILIEKCHBIX YHCET
B mporecce ocBoeHUST TUCITUTUIMHBL Y 00y4aromuxcs GopMUPYIOTCST 001Ime
komrnereHuu (OK):

OK 01. Beibupats  cmocoObl  pemeHus 3aaad  Npo¢decCHOHAIbHOW  JesITeNbHOCTH
IPUMEHNUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM;
OK 02. Hcronb30BaTh COBPEMEHHBIE CpPEACTBA IOMCKA, aHAIM3a W HWHTEPIPETAlNA

uHpopMalui W WHQPOPMAIMOHHBIE TEXHOJIOTUM [IJIS BBIMOJHEHUSA 33134
poeCCHOHAIBHON JIESTENHHOCTH,

OK 03 [TnanupoBaTh U peasn30BBIBATh COOCTBEHHOE NMPOQPECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE, NPEINPUHUMATENbCKYIO AEITEeIbHOCTh B MpodeccuoHambHOU cdepe,
HUCIIOJBb30BaTh 3HAHUA IIO (I)HHaHCOBOfI TpaMOTHOCTH B Pa3IMYHBIX KHU3HCHHBIX

CUTYaIlUsX;
OK 04. D} dexTuBHO B3aUMOICHCTBOBATh U Pa00OTATh B KOJUIGKTHBE U KOMAaH/IE
OK 09. [Tonmp3oBaTbcst TPOQECCHOHATIBHONW JTOKYMEHTAllMe Ha TOCYJapCTBEHHOM H

HHOCTPAHHOM A3bIKaX.




B mpomecce OCBOGHHMS ~UCHUIUIUHBI Yy  OOydYarOmmxcs  (QOpMUPYIOTCS
npodeccuonanbubie kKomneteHuu (I11K):

IK 1.1. dopMHpPOBATH AITOPUTMBI Pa3paObOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3a/IaHHEM.

IIK 1.5. OcymiecTBISITh pe(PaKTOPUHT U ONTHMH3AINIO IIPOTPAMMHOT0 KOJ1a

IIK 2.1. PazpabatbiBaTh TpeOOBaHMS K MPOrpPaMMHBIM MOIYJISIM Ha OCHOBE aHalIHM3a
IPOEKTHON UM TEXHUYECKOM JOKyMEHTAllMM Ha TMpPeIMeT B3auMOJACHUCTBUA
KOMITOHEHT.

1K 4.2 OcCylmecTBISTh U3MEPEHUS SKCIUTYyaTAl[MOHHBIX XapaKTEPUCTUK MPOTrpaMMHOTO
00ecreueHnsI KOMIbIOTEPHBIX CUCTEM.

[IK 4.4. OOGecneuynBaTh 3alIUTy MPOTPAMMHOIO 0OECIeUeHUsS KOMITBIOTEPHBIX CHCTEM

IIPOrPaMMHBIMU CPEICTBAMMU.




2. PE3YJIBTATBI OCBOEHHWS YUEBHOM JUCHUATLIAHBI,
HOJIEKAIIUE ITPOBEPKE

B pPeE3YyIIbTATC aTTCCTAllUU II0 yq€6HOﬁ AUCHUILIMHEC OCYIICCTBIIICTCA

KOMIUIEKCHasl TpOBEpKa YMEHUW W 3HAaHUH, a TaKkkKe JUHAMHUKa (HOPMHUPOBAHHS

00X KOMIETEHIIUN npuBeeHbl B Tadmure 1.

Ta6nuna 1. [lepeuenb pe3yabTaToB 00YYEHUS, KOHTPOJIBLHO-OIIEHOYHBIX CPEACTB U

rokasarejiei OLICHKH

Pe3y.m>TaT1>1 oﬁyqennﬂ: OCBOCHHBIC YMCHMS,
YCBOCHHBIC 3BHAHUSA U 06]]11/[9 KOMIIETCHIIUN

IToka3aTenn oeHKH pe3yJjbTara

VY1 - BeInoaHATh oneparyy HaJ MaTpULlaMH 1
peliaTh CUCTEMBI JINHEWHBIX ypaBHEHUI

aHaIM3MpOBaTh 3agady wW/wim npoliemy u
BBIJICTATh €€ COCTaBHBIE YacTH; ONPEACIATh
ATAIbl PEIICHUS 33]]a9H; BBIABIATH U dPPEKTHBHO
UCKaTh  MHMOpPMALUIO, HEOOXOOUMYIO IS
peILIeHHs 3a]a91 1/HITH TIPOOIIEMBL;

Y2 - Pemats 3a1a4uu, UCIIOJIb3Ysl YpPaBHEHUS
MPSIMBIX U KPUBBIX BTOPOI'0O MOPSAKA Ha
IUIOCKOCTH

aHAJIM3UPOBATh 33Ja4y U/UIHM IPpodIeMy U
BBIJIETISITh €€ COCTABHBIE YACTH; ONPEAEIATh
3TaIlbl PeLCHUs 33]1a4u; BBIABIATH U A3PPEKTUBHO
UCKaTh UH(OPMALINIO, HEOOXOJUMYIO JUIs
pelLeHMs 3aJa4d 1/UIH TPOOJIEMBI;

Y3 - [IpuMeHsITh METO/1bI
¢ depeHINaTBbHOTO U UHTETPaJIbHOTO
HCYHCIICHUS

aHAJIM3UPOBATh 33]a4y U/UIHM PodIeMy U
BBIJIETISITh €€ COCTaBHBIE YACTH; ONPEAEIATh
3TaIlbl PeLCHUs 33]]a4u; BBIABIATH U d3PPEKTUBHO
UCKaTh UH(OPMALINIO, HEOOXOJUMYIO JUIs
pelLeHMs 3aJa4d 1/UIH IPOOJIEMBL;

Y4 - Pemars nuddepeHnmanbHble ypaBHEHUS

aHAJIM3UPOBATh 33]a4y U/UIH MPodIeMy U
BBIJIETISITh €€ COCTaBHBIE YACTH; ONPEAEIATh
ATaIlbl PeLCHUs 33]1a4u; BBIABIATH U d3PPEKTUBHO
UCKaTh UH(OPMALINIO, HEOOXOJUMYIO JUIs
peleHHs 3a1a4d U/UITU IPOOJIEMBL;

Y5 - Ilonb30BaThCsl HOHITUIMH TCOpHU
KOMIIJICKCHBIX YHUCECJI

aHAJIM3UPOBATh 33/1a4y U/UIU poOIemMy U
BBIJICJIATH €€ COCTABHBIE YAaCTH; ONPEACTIATh
ATAIBl PEIICHHS 33]1a9H; BBISBIATH U DPPEKTHBHO
UCKaTh UH(OpMAIIHIO, HEOOXOIUMYIO /IS
pEIIeHUs 3a/1a4u W/UIH TIPOOJIEMBI;

31 - OcHOBBI MaTEMaTHYECKOTO aHAIN3a,
JMHEWHOU anreOpbl M aHATUTHYECKOM
TE€OMETPUHU

AJITOPUTMBI ~ BBIITOJIHCHHA pa60T; CTPYKTYpa
I1aHa U4 PEIICHUA 3aaay; IMMOPAJ0K OLCHKHU
PE3YyJIbTAaTOB PCHICHUS 3a1a4

32 - OcHoBbI UG hepeHIInaTbHOTO U
MHTETPAIbHOI0 HCUUCICHUS

QITOPUTMBI BBITIOJIHEHHS padOT; CTPYKTypa
IJIaHA JUIS PELIEHUs 3a/1a4; MOPSAI0K OLICHKH
pe3ynbTaTOB pELICHUs 3a/1a4

33 - OCHOBBI TEOPUHU KOMIUIEKCHBIX YUCET

QITOPUTMBI BBITIOJIHEHHS pabOT; CTPYKTypa
IJIaHa Ui pelIeHUs 3a/1a4; TOPSI0K OLEHKU
pEe3yJbTATOB PEIICHUs 3a1a4




3. OIIEHKA OCBOEHWS YUEBHOM JUCHOUTLTAHBI

3.1 KoHTpOJIb H OLleHKA 0CBOCHUSI Y4eOHOH JUCHMILIMHBI [0 pa3aejiaM
[IpeaMeTOM OLIEHKH CIIyXaT yMEHUs U 3HaHud, npeaycmorpeHHbie @I'OC o
mucuumuinae EH.01 DJIEMEHTBI BBICIIEM MATEMATHUKMU, HamIpaBJICHHbIC Ha

dbopmupoBaHre 00MUX 1 MPOGECCHOHATHHBIX KOMIIETECHITUH.



Ta6nuna 2 KOHTPOJIb U OlleHKa OCBOCHUSI y4eOHOM TUCIUIUIMHEI 110 TeMaM (paszenam)

Dj1eMeHT @opMBbI U METOABI
y4eOHOoM KOHTPOJIA
AHCHHUILINHBI Texymmii KOHTPOJIb IIpomexxyTouHas aTTecTAlUS
Py0e:xxHbIli KOHTPOJIb Hrorosas arrecrauus
DopMa KOHTPOJIS IIposepsiemsbl | Popma IIpoBepsiem dopma IIposepsiemble
e OK,VY,3 | xkourpoasn ble OK, V,| koHTpoJ s OK,V,3
3
Pazmen 1 TECTUPOBAHHUE, OK 01, OK 02, mrecrupoBanue, OK 01, OK 02, OK
KOHTPOJIbHAS OK 03, OK 04, [koutponsHas (03, OK 04, OK 09,
pabora 0K 09, V5, 33 aboTa V5,33

Tema 1.1 OcHoBbl [omIpoc, camocTosiTenbHas padora, [(OK 01, OK 02,
TEOpUHU TECTUPOBAHUE, KOHTPOJIbHAS OK 03, OK 04,
KOMILIEKCHBIX YHCell padoTa OK 09, V5, 33
Tema 1.2 Teopus forpoc, camocrositensHas pabora, [(OK 01, OK 02,
MpeIeIoB TECTUPOBaHUE, KOHTPOJIbHAS OK 03, OK 04,

pabota OK 09, V3, 31
Tema 1.3 orpoc, camocrosiTensHas padora, [(OK 01, OK 02,
JlndpdepeHnnanbHOe TECTUPOBAHUE, KOHTPOIbHAS OK 03, OK 04,
MCUHCIIEHUE pabota OK 09, V3, 32
(YHKIIUHN OHON
MeiCTBUTEIbHOM
MEPEMEHHOMN
Tema 1.4 orpoc, camocrosiTensHas pabora, [OK 01, OK 02,
WNHuTerpanbHOE TECTUPOBAHUE, KOHTPOJIbHAS OK 03, OK 04,
MCUHCIIEHUE pabota OK 09, V3, 32
(yHKIIUN OHON
MeiCTBUTEIbHOM
MepeMEHHON




Tema 1.5 orpoc, camocrositensHas pabora, [(OK 01, OK 02,
JluddepennmranbHOe TeCTUPOBAHUE, KOHTPOIbHAS OK 03, OK 04,
MCYUCICHUE pabota 0K 09, V3, 32
b yHKIIH
HECKOJbKHX
MENCTBUTEILHBIX
MEePEMECHHBIX
Tema 1.6 orpoc, camocTositeabHas padora, (OK 01, OK 02,
WuTerpanbHoe TECTUPOBAHUE, KOHTPOJIbHAS OK 03, OK 04,
MCYHCIICHHE pabora 0K 09, V3, 32
(b yHKIIUU
HECKOJIbKHX
MeiICTBUTEIBHEBIX
MepeMEHHBIX
Pa3znen 2 TeCTUPOBAHUE, OK 01, OK 02, [rectupoanue, OK 01, OK 02, OK
KOHTPOJIbHAS OK 03, OK 04, [konTponsHas (03, OK 04, OK 09,
pabora OK 09, V1,31 pabota V1, 31
Tema 2.1 Marpuiel oripoc, camocrositensHas pabora, [(OK 01, OK 02,
Y OIpEAETUTENN TECTUPOBAHUE, KOHTPOJIbHAS OK 03, OK 04,
pabora OK 09, V1,31
Tema 2.2 Cuctemsl foripoc, camocrositensHas pabora, [(OK 01, OK 02,
ITMHEMHBIX TECTUPOBaHUE, KOHTPOJIbHAS OK 03, OK 04,
YpaBHEHUH pabora OK 09, V1, 31
Tema 2.3 BekTops! u joripoc, camocrosTenbHas padora, [OK 01, OK 02,
NENUCTBUS C HUIMU  [TECTUPOBAHUE, KOHTPOJIbHAS OK 03, OK 04,
paboTta OK 09, V2, 31
Tema 2.4 ompoc, OK 01, OK 02,
AHaJIMTHYECKAs CaMOCTOSITEILHAs OK 03, OK 04,
reoMeTpHs Ha paboTta, TeCTUpOBaHUE, OK 09, V2,31
IJIOCKOCTH KOHTpOJIbHAs paboTa




3.2 TunoBble 3aJaHNs /151 OLIEHKH OCBOCHUA Y4eOHOM IMCHUIIIMHBI
TunoBbie 3axaHus A8 oueHku 3Hanui 31,32,33 ymennii Y1-¥Y5 (Tekymui
KOHTPOJIb)
3ananme 1.

IIpoBepsiemble pe3yJbTAThI 00y4YEeHUS !

BrInonHATh onepanyuy HaJ MaTpULAMH U PEIIAaTh CUCTEMBbI JINHEHHBIX YPaBHEHUN
Pewats 3apaun, UCIIONb3ysl ypaBHEHMs IIPSMBIX U KPUBBIX BTOPOI'O MOPSAJIKA HA INIOCKOCTH

Bpems BoinosiHeHus: 14 30 mun
HNHCTpYKIUA: BBIIIOJIHEHUE TECTA 110 OJHOU U3 TEM

TekcT 3a7aHuA;
Tema: CBoiicTBa onpeneauTesei

2 -1 0
1. Nana maTpuna A= 4 3 . MO’KHO JI1 BBIUMCIIUTD ONPEEIINTENb MATPULIBI?
a)lla;
* b)Her.

2. Cpenu MaTpull BBIOpaTh Ty, OMPEACIUTENb KOTOPOI paBeH eAMHHUIIC.

o)
*a)1 0 ;

{sina  cosaL

pLcosa sin o ;
1 0 0 )
0 cosa sina
C)kﬂ sing.  cosd.
x* 4 9
Xx 2 3
3. HaiiT X U3 ypaBHEHHS 1 =0.
a)x1=0, x2=-2;
* bh)x1=3, x2=2;
c)x1l=-2, x2=-3.

4. Kak m3MEHUTCS ONpeeIuTeNb, €CIIU K KOKIONU CTPOKEe, KpOMe TIOCTIeTHeH, TPUOaBUTh
MOCJIEHIO CTPOKY?
a)lI3menurcs;

* b)He usmenurcs.



5. Kak u3MeHHUTCS OonpenenuTenb, €M 3aMEHUTh €r0 CTPOKH CTOJIONaMu?
* a)He usmenurcs;

b)YMuoxuTcs Ha (—1).

2 -3
6 -6 2
6. BeruuciauTs onpenaenurens 2 -1
a)8;
*b)10;
c)-8.

7. BeiOpaTh 3HaueHue 1 Tak, YTOOBI Mpou3BeAcHUe a2lai2al3 BX0AUII0 B 3HAYCHUE ONPEICTUTEIIS

dy 85 8
dy 8y Ay
a31 332 333 CO 3HAKOM IIJIKOC.
a)i=1,
b)i=2;
*¢)i=3.
a—5b a+d
8. BEIMUCIATD OIpEENATEND - T a8
a)4ab;
* b)_4ab.

- T - T - P
0= T = T N ¥ 1
o~ L O

— Lh h D o
- I = I = T =

9. Beruuciauts OIIPECACIIUTCIIb
a)566;

b)656;

* €)665.
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o 2

—

10. BeuuciuTh onpeaenuTeNlb
*a)0;

b)1;

€)2;

d)3.

Tema: OgHOpOAHBIEC CHCTEM YPABHEHM I

1. IIpu Kakux yCIOBUSX peLIEHHE OJHOPOJHON CUCTEMBI JINHEWHBIX YpPaBHEHUN

{f—‘lu?ﬁ +ayaxy +a13x3 =10 . g3 + A3
] =-
@31%] +@22%7 +223%3 = Upyeer Bun @11 ?
o o
4|,
a)lal @23
o ) L
ayy =0, 8L M2 _ 43
* b) A7) d33 a1y
A @zl e 23| @z s
ayy =0, = = =0
* 0) aa1 azz| 21 @a3 22 233

2. JlaHa cucrteMa JTMHEHHBIX OAHOPOIHBIX YPaBHEHUM
QX +ayzpxg +apzxg =0 M1 4z @13
apx¥ tagXy tapxy=0A=jay ap ap
A3 +d33 X7 +a33xg =0 931 @32 @33 Kakoe yci1oBHe TOIKHO GBITH BHIMOTHEHO,
9TOOBI ATa CUCTEMA UMETIa €IMHCTBEHHOE pelieHne?
*a)l 20
b)BCe MUHOPBI BTOPOT'O TIOPsIKA B LApaBHBI HYITIO
c)A=0
d)xoTst GBI OIUH W3 MUHOPOB BTOPOI'0 MOPSIAKA B LLOTIHYEH OT HYJIS
3. JlaHa cuctema JMHENHBIX OJHOPOIHBIX YpaBHEHUI
ayx +apzxg +ap;zxg =0 @11 @12 23
anx +apXy tapxy=0A=jay ap ap
a31X) a3z +azzng =0 931 932 933 Kakoe ycioBre TOIDKHO GBITh BHIIOTHEHO,

9TOOBI CUCTEMA MMeEJIa HeHYJIEBOE pelieHue?

a)fh =0

11



b)Bce MUHOPEBI BTOPOT'O MOPSAKA B LApaBHBI HYIIIO
*¢)i=0
d)X0Tst 6BI OIUH M3 MUHOPOB BTOPOT'O MOPSAIKA B fAOTIIHUEH OT HYJISI
4. Jlana cucrema JIMHEHHBIX OJTHOPOJAHBIX YpaBHCHUH
aypx +apxg +apzxy =0 50 IS RS K
az¥ +agpXy tagpxy = 0h=lay az;p apn
a3px] +a3zxg +a3zxy =0 931 932 933 Kakue ycnoBHs JOJKHBI GBITH
BBINOJIHEHBI, YTOOBI 3T CHCTEMa CBOAMIIACH K JIBYM ypaBHEHUSIM?
a)fL =0
b)BCe MHHOPBI BTOPOTO TIOPSIKA B £ApaBHBI HYJIIO
*c)i=0
* d)xOTst ObI OZIMH U3 MHHOPOB BTOPOTO TOPSIAKA B fAOTIIMYEH OT HYJIS
5. Jlana cuctema JIMHEMHBIX OJTHOPOJHBIX YPaBHEHUN
aypx +apxg +apzxy =0 50 IS RS K
az¥ +agpXy tagpxy = 0h=lay az;p apn
az)x) +aszxy +azzng =0 931 932 933| Kakue YCIIOBUS JIOJDKHEI OBITH
BBITIOJTHEHBI, YTOOBI 3T CUCTEMA CBOAMIIACH K OTHOMY YpaBHEHHUIO?
a)fL =0
* b)BCe MHUHOPBI BTOPOTO TIOPS/IKA B £APaBHBI HYJIIO
*¢)i=0
d)xoTst GBI OJTMH W3 MUHOPOB BTOPOT'O MOPSIKA B LLOTIIMUEH OT HYJIS
6. Jlana onHopoaHas cucremMa A*X=0 m ypaBHEHHUIi C h HEU3BECTHBIMU. BbIOpaTh HE0OX0qMMOE
U 0CTATOYHOE YCJIOBHE CYILIECTBOBAHUS HEHYJIEBBIX PELICHHUM 3TOM CUCTEMBI CPEIU CIEAYIONINX:
a)rang A =n
b)m = n u det A=0
*c)rang A<n
dyrang A>n
*eym=nudetA=0
7. lana ogHoponHas cuctema A*X=0 m ypaBHeHUH ¢ n Hen3BeCTHBIMHU. CKOJIBKO pelIeHUH
HMMeEET cucTeMa, eciu rang A<n?
a)eIMHCTBEHHOE PEeIIeHNE
* b)6ecuncieHHOe MHOXKECTBO pPelIeHU
C)HE UMEET pelIeHUI
8. Jlana onnoponHas cuctema A*X=0 m ypaBHeHuU# ¢ n Hen3BeCTHHIMU. CKOJIBKO peIICHHUH

HMEET CUCTeMa, eciiv rang A = m <n?

12



a)eIMHCTBEHHOE PEIIeHNE
* b)OecuncieHHOe MHOXKECTBO PEIICHHH
C)HE UMEET pelIeHUI
9. Mana omHopoHas cuctemMa A*X=0 m ypaBHEHH ¢ n HEeU3BECTHBIMH. CKOJIBKO PEIICHUIA
HUMeeT cucTeMa, eciii rang A =n?
* a)eIMHCTBEHHOE peIlIeHUE
b)OecuncieHHOe MHOXKECTBO PEIICHUN
C)HE UMEET pelIeHUI
10. BeisicHUTD, KaKasi U3 CIEAYIOLIUX CUCTEM UMEET €MHCTBEHHOE PElICHHE:
X +Xg—X5= 0
a){le + 3}‘;2 — X3 = 0
J,xl + ZJCZ —X3 = i
Xy +4x; +x3 =0
b)lel + 5}‘:2 - 3}.‘,'3 =0
X txs = 0
Xy +Xg—X3= o
*C) 2x1+3x3 =0
Jb(,'l —-x; =0
X + (k- 2)}52 =0
fb(,'l + 2)‘;2 + X3 = 0

11. IIpu xakux 3Ha4eHUsX k cucrema MMEEeT HEHYJIEBOE perieHue?

ak =-1
*bk=1
k=2
dk =1
12. IIpn KakuX yCIOBHSIX PEHIEHUE OJJHOPOJHON CUCTEMBI JTUHENHBIX YPaBHEHUN
{ﬂu?ﬁ +apzxg +ay3xy =0 v = H2%2 F &3
1=~
az1%1 +a33%7 +@33%3 = Opyreer g a1 ?
& &
11 12 =0
a)l¥z1 912
123 IS bl B L LSS K B ) PR
ap =0, = = =0
*b) @21 dzz] %21 423 22 €23
& a o
ajq = 0, 11 _ %12 _ =13
*C) 31z 433

13



Tunossble 3aganus s oueHku 3Hanuid 31,32,33 ymennii Y1-¥Y5
(py0exHbIli KOHTPOJIb)

1. lana cuctema JIMHENHBIX OJJHOPOIHBIX YpaBHEHUI
aypx +apxg +azxy =0 411 Mz 23
ay X +agXy +apxy=0A=jay ap ap
@316 + a3z +azzng =0 931 #32 933 Kakoe ycioBHe TODKHO GBITh BBITOTHEHO,

9TOOBI ATa CUCTEMA UMEJIa €IMHCTBEHHOE pelieHne?

a)h=0

* D)y =0

C)XOTs OBbI OJIMH U3 MHUHOPOB BTOPOT'O MOPSIKA B fAOTIMYEH OT HYJIS

d)Bce MHHOPBI BTOPOTO MOPSIIKA B L4PABHBI HYITIO

2. Jlana cucTema JIMHEHHBIX OJTHOPOIHBIX YPaBHEHHH
QX +ayzpxg +apzxg =0 M1 4z @13
apx¥ tagXy tapxy=0A=jay ap ap
A3 +d33 X7 +a33xg =0 931 @32 @33 Kakoe ycioBHe TOIKHO GbITH BBIMOJTHEHO,

9TOOBI CUCTEMA MMeEJIa HeHYJIEBOE periecHue?

*a)h=0

b)i =0

C)XOTs1 OBl OZIMH U3 MUHOPOB BTOPOIO MOPSAIKA B fOTIMYEH OT HYJIs

d)Bce MHHOPBI BTOPOTO MOPSIKA B LAPABHBI HYITIO

3. JlaHa cuctema TUHEHHBIX OJJHOPOIHBIX YpaBHEHUI
@)% +appxy +apzxz =0 2 DS b
apx¥ tagXy tapxy=0A=jay ap ap
az1x +aszxy +agzxng =0 31 932 933] Kakue YCIIOBUS JIOJDKHEI OBITH

BBITIOJTHEHBI, YTOOBI 3T CHCTEMA CBOJMIIACH K JIBYM YPaBHEHHSIM?

*a)h=0

b)i =0

* ¢)XOTst OBI OJTMH M3 MHHOPOB BTOPOTO MOPSAKA B LOTIHYCH OT HYJIS

d)Bce MHHOPBI BTOPOTO TOPSIIKA B LAPAaBHBI HYITIO

4. lana cucrema JMHEWHBIX OJHOPOIHBIX YPaBHEHUH
@)% +appxy +apzxz =0 2 DS b
apx¥ tagXy tapxy=0A=jay ap ap
aj1x) +aspXy +agzxg =0 931 @32 @33 Kaxue ycrmoBust JOTKHBI OBITH

BBITIOJTHEHBI, YTOOBI 3Ta CUCTEMA CBOJMIIACH K OTHOMY YPaBHEHUIO?

*a)ih=0
14



b)& =0
C)XOTsI ObI OJIUH U3 MHHOPOB BTOPOTO TOPSIIKA B SAOTIMYEH OT HYJIS
* d)Bce MHHOPBI BTOPOTO TIOPSIIKA B LApaBHBI HYITIO
5. [lana omHopoHas cucteMa A*X=0 m ypaBHEHHI ¢ n HEU3BECTHBIMH. BrIOpaTh HE0OX0AMMOE
U JOCTAaTOYHOE YCJIOBHE CYILIECTBOBAHUS HEHYJIEBBIX PEUICHHM 3TOM CUCTEMBI CPEIU CIEAYIONINX:
*arang A<n
b)rang A=n
c)rang A >n
d)m =n u det A=0
*e)m=nudet A=0
6. lana ogHoponHas cucrema A*X=0 m ypaBHeHUH ¢ n HeN3BeCTHHIMHU. CKOJIBKO PEIICHUN
HUMeeT cucTeMa, eciu rang A<n?
a)eIMHCTBEHHOE PEllICHUE
* b)OecUrCIIEeHHOe MHOXKECTBO PeIIeHUI
C)HE UMEET pelIeHU
7. Jana onnoponHas cuctema A*X=0 m ypaBHEHHI C n HeU3BECTHBIMHU. CKOJIBKO PEIICHUI
HMMeEeT cucTemMa, eciu rang A =m <n?
a)eIMHCTBEHHOE pelIeHne
* b)6ecuncieHHOe MHOXKECTBO PELLIEHUI
C)HE UMEET pelIeHUI
8. lana onHoponHas cuctema A*X=0 m ypaBHeHUH ¢ n Hen3BeCTHBIMU. CKOJIBKO peleHuH
HMMeEeT cucremMa, ecinu rang A =n?
* a)eIMHCTBEHHOE PELlIEHUE
b)OecuncieHHOE MHOKECTBO PELICHUM
C)HE MMEET pelleHui
9. BeIACHUTD, KaKast U3 CIEAYIOIUIMX CUCTEM UMEET €JMHCTBEHHOE PEIICHUE:
X +xX9—x3=0
a) 2I1+3I2 — X5 = 0
{xl + 23(?2 —X3 = 0
2):1 +4)‘:2 +X5 = 0
b)lel +6x; —3x3 =0
X +Xg = 0
X +X3—-x3=0
*c) 2x+3x3 =0

15



o —x3 =0
X +k—2)x =0
10. ITpu kakux 3HaueHusx k cucrema forp + 23 + %3 = Oyyeer HEHyJIeBOE pelieHue?
a)k =-1
b)k = 2
*ok=1
d)k 1
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4. KOHTPOJIbHO-OIIEHOYHBIE MATEPHAJIBI 1JISI ATOTOBOM
ATTECTAIHUHA IO YYEBHOU JTUCIHHUIIJIMHE
[IpenMeToM OLICHKM SBIAKOTCA yMeHHs M 3HaHusA. KOHTpoinp M OleHKa

OCYHMCCTBIIAIOTCA C UCITOJIB30BAHUCM CJICOYHOIIUX (1)OpM n MCTOIOB:

TectupoBanue
KoHntposnbHas padorta

3amanue QI IK3aMEHYIOLIETroCs.

3ananue:1

IIpoBepsiemble pe3yJibTATHI 00y4eHU:
[TpumensTh MeTo bl U GEepEeHITNATEHOTO M HHTETPATBHOTO UCYHCIICHUS

Bpems BoinosiHenusi: 14 30 Mmun
HNucrpykuus: Beruncienue npou3BogHol. [IoBTOpUTE JEKIIMOHHBIN MaTepHall o TeMe
"[IpousBonnas GpyHKIUN"

TexcT 3apanus:.

BrruncnuTe npou3BoaHbIe CAEAYOMUX (DYHKIINI:

1 3
1. y:—§x3+5x2—2x+1 Oteer: — x> +3x—2
2. s=t*-(31-2) OrtBet: 9¢% —4¢
3. y:uz% OTBeT: %ui/;
4. y=(x+2)* Otser: 4(x +2)°
5 2x+1 Orser: !
B el
2 4 —
6. y= * OrTBer: x(—xz)
2-x 2-x)
1+, x 1
7. y= OtBeT: ———————
1-/x Jx(1-x)?
5x% +2x-3
8. y=(x+1)?Jx-1 Orper: 2> 2% 7°
2, x—1
9. f(@=(+cost)sint OTBeT: COS? + cos 2t
_ 2sin t
10. v:l cost Otser: Lz
1+cost (1+cost)
11. y=3/sinx Orser: %ctgx%/sinx
12. y=l cos> > OtBer: ——sin x
2 2 4

17



13. y=khsnx Otsert: cigx

14. y=In’x Orser: 2In x
X
1
15. =, Int Otser:
Y & sin 2x,/ Intg x
1
16. y:Etgszr]ncosx OtsBerT: tg3x
17. y=x?e™ Otser: 2xe > (1—x)
18. y=sine” OtseT: e* cose”
X _ 2 x
19. y=¢ "1 Omser: ———
e* +1 (e’ +1)
- 2x
20.  y=arcsin x? Orser: 7
l-x
5 0 _ 2arcsin x
21.  y=(arcsin x) TBCT- >
I-x
2
22. y= alrccosz Otger: >
x Xy x° -4
) 1
23. y=arccos (1 —x) Ortser: =
2x—Xx
24. y=arctge” Orger: e_2
l+e”"
S
25. = arcctg+ x OtBer: ————
4 g\/— 2x(1+x)

Kpurtepuu ouenok:
«OTINYHO» - TEOPETHUECKOE COJIepKAHNE Kypca OCBOEHO MOJTHOCThIO, 0e3 Mpo0OeIoB, yMEHHUS
c(OpMHUPOBAHBI, BCE MTPETYCMOTPEHHBIE POTPaMMON yueOHbIE 3aJaHUS BBIITOJIHEHbI, KAYE€CTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.
«X0poIIO» - TEOPETUUECKOE COJIEPKaHNE Kypca OCBOCHO MOJIHOCTBIO, 0€3 MPOo0OeIoB, HEKOTOPbIE
yMeHus c(pOpMUPOBaHbI HETOCTATOYHO, BCE MTPETYCMOTPEHHbIE TPOrpaMMOi yueOHbIE 3a1aHuUs
BBITIOJTHEHBI, HEKOTOPbIE BU/IbI 33JaHUI BBHITIOJHEHBI C OITHOKAMH.
«Y IOBJIETBOPUTENIEHOY - TEOPETUUECKOE COJIEpKaHNe Kypca OCBOCHO YaCTUYHO, HO MPOOEIbl He
HOCSIT CYILIECTBEHHOT'O XapakTepa, He0OX0AUMbIEe YMEHUSI pa0OTHI C OCBOCHHBIM MaTepUajIoM B
OCHOBHOM c(hOpMHUPOBaHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 00yueHHsT yueOHbIX
3aJlaHuH BBINOJHEHO, HEKOTOPBIE U3 BBIITOJIHEHHBIX 3aJJaHUI CO/IepKaT OMINOKH.
«HeynoBneTBOpUTENbHO» - TEOPETUYECKOE COJAEp)KaHHE Kypca HE OCBOCHO, HEOOXOIMMBbIe
yMeHHs He ¢(hOpMHUPOBaHbI, BHINOJIHEHHbIE YUeOHBIE 3a/1aHUs COJIEpKaT rpyOble OMINOKH.
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3aganue 2.

IIpoBepsiemble pe3yabTaThl 00y4eHUS:

[TpumensTh MeTOBI AU HEPEHIINATBHOTO U HHTETPATbHOTO UCUUCIICHUS
Pemats nu¢depennmanbrble ypaBHEHUS
ITonb30BaThCs MOHATUAMU TEOPUU KOMIIJIEKCHBIX YUCEN

Bpems BoinosiHenusi: 14 30 Mmun
HMucrpykuus: MatemaTH4ecKuil aHaIu3

TexcT 3aganus:.

1.
B o li X2 +4x-1 6) i —x*+7x—12
bl4MCAUTb Npegensl GyHKuM:  a) limy_ e, TR ) limy_,, txia’
. tag® 3x_ . 2x+3 x+1
B) lim,_,, oz r) llmx_,oo(2X+1) .

ex

HaiiT1 Nnpom3BogHble creayowmx GyHKLmit: a)y =3 I%, 6)y =%arctg 2_ ;
1
B) y =3cos3x; r) x2y? +2In(xy)=4; ) x=arcsin(sint), y=arccos(cost).

MpuBecTM NONHOE UcceA0BaHME U MOCTPOUTL rPAdUK GYHKUUMK:

_ x3-4x
3x2-4 "
dx x3+4x2+3x+2
HaiiTn HeonpeaeneHHble uHTerpansl: a) [ =——, b) [ x In?xdx, c) [—————dx.
p 4 p ) f m ’ ) f ’ ) f (x+1)2(x2+1)
HaiiTn nnowaab GuUrypbl, orpaHUYEHHON AnHUAMM: y =4 -x?, y=0,5x + 1.

HaiiTh yacTHble Npon3BoaHbIe NepBoro nopaaxa dyHkumm: z = In (y? — e™%).

HaiiT yacTHoe pelueHmne anddepeHLmManbHoro ypasHenua: (x% + 1) Z—z + 4xy = 3, y(0) = 0.

o o 3M(n+2)!
Mccneposatb Ha CXOAMMOCTb YNCI0OBOW pAL;: 2"=1T'

2.
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2x%—4x+5 . X2 —2x+1

1. Bbluncautb npegensl GyHKUmMn:  a) lim, o, SRy 6) lim,_4 T

. sin6x+sin2x X+4
B) 11rnx—)O T; r) 11Inx—)oo ( rn )
o o _ (2x*+3)Vx2-3
2. Hawntum npon3BogHble cneayrounx d)yHKLI,MM. a) y= T,

6) y=arctg(e* —e™); B)y= 74Vc054"; r) x Iny—y Inx = 8;
n) x =arcsinVt, y =y 1+ +/t.

3. [MpwuBecTn NosHOe UccnegoBaHne U NOCTPOUTbL rpadmK GYyHKLUUK:
4x%+49
4x+8 "
4. Hantn HeonpeaeneHHble NHTerpanbl:
In%x . x3-12x+20
dx, 6) | arcsinaxdx, 8 T a——
)f ’ )f ’ ) fX4—6X3+8X2

5. HaVITVI 06bem Tena, 06pa3oBaHHOroO BPALLEHMEM BOKPYT OCU OX GpUrypbl, OrpaHNYeHHOM

avmHnamu: xy=4,x=1, x=4, y=0.
6. HaiiTv yacTHble NPOU3BOAHbBIE MEPBOTO MOPAAKA GYHKUMM:  Z = cos(X -2xy).
7. Ha17|TM yacTHoe peu.leHme andodepeHuManbHOro ypaBHeHMA:

— + ytgx = —, y(0)=0.

“ . n—1
8. l/Iccnep,OBaTb YMCNOBOM PAL HA CXOAUMOCTb: Y L5t
3.
. x*—5x%2—4x+42 x%2—4x—5
1. Bbluucautb npeaensl dyHkumn: a) lim _— 6) lim —_—
peaentl pyHKL, ) iMoo m————;  6) limy,_; ————;
sin32x x+2
B) llmx_,o 5—3, I') llI’l’lX_>00 (m)

6 3_
2. Hawtu npoussoaHble cneayowmx GyHKUMIA: a) y =%/’_C_x32; 6) y =§,/arctgex;

= 2 . i X— x+y= = =
B) y =ln“(cos2x); r)arcsmx e 5, a)x=In(tgt), vy iy

3. [llpuBecTy NoaNHOe UccneaoBaHMeE U NOCTPOUTL rpadPUK PyHKUMUMN:
4x3+3x%2-8x-2
—
4. Hantun Heonpep,eneHHble UHTEerpansbl:
x3—x2+4x-8

212 XX vAxme
)f dx, 6)fx In“xdx, 8) f(x—l)(x2—2x+5)

5. Haiitv onvHy ayrv vact Kpmeoii y =0,25x% — 1, oTceKaemol 0Cblo OX.

dx
(3+tgx)cos x

HaliTh yacTHble Npon3BoAHbIE NEPBOro Nopaaka GyHKUMKN: z = arc cos(%).
7. Haliti yacTHoe pelieHune audpdepeHuManbHOro ypaBHEHUS:

LA Y S} _
x— 2y = 2x*, y(1)=0.

3n(n+1)

MccnefoBaTb YUCNOBOM PAL HA CXOAUMOCTb: Yo g =

4.
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1. Bbiumcautb npegensl GyHKumin: a) lim X -3x7+5x-7
. pes, YHKLMI: o e I
5x2

B) lim, 1—cos3x;

. X —
F) lll’l’lx_,Oo (E)Zx 3 .

1

6) lim

X2 4+X—6

X2 2 ax+d’

1
2. HaliTu npousBogHble cneayowmx GyHKUmii: a)y = 2 / +\/_, 6)y= In(arccos\/—E ),

B)y = e5™%, 1) arctg(x+y)-tg(x-y) =0, A)x=V1—t?, y=

\/1—t2'

3. TMpwueecT NoaHoe nccnefoBaHne GyHKLMU MU NOCTPOUTbL rpaduk:

_x*-5
L
4. Hawntun Heonpep,eneHHble MHTerpanbl:
. x*—8x2-32x+4
a) [——==dx, 6)[e*sinxdx, 8) [~ ———

4— ln2

(x3+4x2+8x)

5. Hantm nnowagb puUrypbl, orpaHUY4EHHON NUHUAMK: Xy =4, y=4, x =2,

v 2_
6. HaliTh yacTHble NPOM3BOAHbIE NEPBOro NopaAKa GyHKUMM: z =e?* ™Y

7. Haitu yactHoe pelwweHune andpdepeHumanbHOro ypaBHeHUA:

W= ex _
o~y =¢, y(0)=1.

8. WccnepoBaTb YNCNOBOM PAL Ha CXOAMMOCTb: Ymeq

5.

1.

MccnenoBaTth UMCIOBOM PAL HA CXOAUMOCTb:  Yip g

o . x3-2x2+3x-2
Bbiuncantb npeaensl GyHKkumin: a) lim,_, o, e

3xtgx

. 6x—7
Es)llmx_)0 P r) limye, (——)3¥*2.

6x+4

2. HaliTu npousBogHble creayrowmx GyHKUmMiA: a)y =(1-x%)

n3+1

6) lim,_,,

5 1
x3+=,
X

B)y =54V ) x-y?=tg (xy), a)y=V1+ e, x=arctge®”

3. MpuBecTn NosHoe nccnenoBaHne GyHKUUU U NOCTPOUTL rpaduK:

2x342x%+3x
1-x2

4. HaliT HeonpeAeneHHbIe UHTErpabl:

3x%—2x+3

a) [—Smsx_ sin3x dx, 6)[arccos2xdx, 8) J

7-5c0s3x (x2+1)(x2

—2x+1)

5

x?—x-2

x2—6x—7"

6)y=

In®(1-cos2x),

5. Haiitn obbem Tena, 0b6pa3oBaHHOro BpaleHNem BOKPYr ocu ox urypsi,

OrpaHWYeHHoM MHuAMK: y= cosx, y=0, (x = 0).

6. HaliTi yacTHble Npou3BoAHble NepBOro nopsaka GyHKUMKN z = ctg(3x-2y) .

7. Haiitn yacTHoe peweHune gudpdepeHunanbHOro ypaBHEHUA:

Y _ - =L
=Ty ="¢e ", eom y(1) =

1
Jnn+1)
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1.

1.

B i a) i —3x3+4x2+1 6 li x2-16
bIYNCAUTD Npeaenbl GyHKumMI: a) lim,_, 4, STz ) limy_,, R
. 10x> . 2x—1 +1
B)limy,,——; r) lim x
) X201 _cosx’ ) xoo ( 2x+1)

~ v- — —1
HaliTn nponsBoaHble cnegyowmnx GyHKLUMIA: a)y = SNl 6)y

B) y=arc cos’ V1 — x, r) sin(xy)- 2°Y=0, a) x=e", y =arc tgi/t.

MpuBecTn NosHoe uccnegoBaHme GyHKLMM U NOCTPOUTb rpadumK:

_ x3-5x
y= 5—3x2"
HaliTu HeonpeaeneHHble UHTerpanbi:
X 3x .: X +4-x +15
a) | —=dx 6) | e>*sinxdx B dx.
) J‘\/4—352 ! )f ! ) J‘(x3+2x2+5x)

Haittu gauny ayru kpusoit y=In(1-x?) ot x=0 go x=0,5.

=Intg (g+32—c),

o xZ
HaliTh YacTHble Npon3BoAHbIE NEPBOro NopaaKka GyHKLUMK: Z =arc tg(;).

HaiTuh yacTHoe peweHune anddepeHLManbHOro ypaBHeHNA:

X3dy+xy+1—0 y(1) =0.

" 3
MccnenoBaTb YACNOBOM PAA, HA CXOAMMOCTb: Y1 —~

Bbiuncnntb npeaensl GyHKumin: a) lim, o, ; 6) lim

x3+1
cosx—cos?x

) . . x—10 3x+1
B) limyo 3xsinx ' ) limye ( x+1)

] . xVx+1
HaiiTi nponssoaHble cneaylowmx GyHKUMiA:  a)y = ———,
_nlncosx x = = = :

B) y=3 B r)arctgy+ ln(xy) 7, m)x=Inctgt, y cos?t’

MprBeCTM NosHOE McciegoBaHne GYHKLUKN U NOCTPOUTL rpaduK:

xZ

YE1hr
HaitTu HeonpeaeneHHble UHTerpasbl:
sin2x 3x+10
a) [s——==dx, 6)[In*xdx, B) [———

1+cos?x x2(x%2+4x+5)
Hantn nnowaab ourypbl, orpaHUY4EHHOM AMHUAMN: y=3- 2xx y=3x+3.

x*—2x2+1 2x%—
X205 py24y 1

3x+1

. 2
6)y = arcsine* ,

HaiiTh YacTHble NPoM3BOAHbIE NEPBOro NopaaKka GyHKuMK: z =In (3x*-y?).

HaiTun yacTHoe peweHune anddepeHLManbHOro ypaBHeHNA:

dy _ é _
E_ = 0, y(l) =0.

1

NccnepoBaTb YNCNOBOM pAd Ha CXOANUMOCTb: Yin=1 In (n+2)
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x?—5x+5 . x%—9

1. Bblumcantb npeaensl GyHKumiA: a) limy_,q, RPN 6) lim,_3 R
B) lim,_,, %, r) limy,e (H4

o o 3x+vVx .2
2. HaliTi npousBogHble cneayowmx GyHKUuii: a)y = Nk 6) y = Insin“x,
B) y=e@reIE 1) [x +y —arctgx(xy)=3 a) x=In cost, y=V3.

3. MpuBecTn nonHoe uccneposaHme GyHKLMM U NOCTPOUTb rpaduK: y = PR
2

4. HaiiTn HeonpeAaeeHHble MHTerpanbl:

) f cosx X, 6)fx25in2xdx, B) J-x 3-2x2+3x+5

x3—4x%2+5x

5. Haiitn obbem Tena, 06pa3oBaHHOroO BpaleHMeM BOKPYr OCU OX pUTypbl, OrpaHUYeHHOM
AvHuammn:  y=0, y= O,5x2+2x+2, x=0.

6. HaiiT yacTHble NPOM3BOAHbIE NEPBOro nopaaKa GYHKLMK: z =arc sin (2x°y).

7. Haintu yacTHoe peweHune andpdepeHLmanbHOro ypaBHeHUA:

dy y T

— — == xcosx, y(=) =0.

o » YG)

v n
8. WccnenoBaTb YMCNOBOWM psAA Ha CXOAUMOCTb: Y1 —
9.
1. B 50 a) i 4x*—2x%+1 6 li 4x3-1
. Bblumcauntb npegensl pyHKUMIA: a) limy_,, ey ) limy_,_ 0552
. 4x . 3x+1 2x+3

B) lim,,o——; 1) lim
) X20 gin2x+sin3x’ ) A Sy,

3x—1

6)y = sin(arcsinx),

o o x+7
2. Hantu npounssoaHble Ceayrowmnx d)yHKLI,MM: a) y= m ,

1-Xx
—_— 1
B) y=5 vx, rlarctg=+ e**t? =0, X=— y=
)y , 1) 95 A)X=—, y=—.
4x2%2-20
3. NpuBecTV NoaHoe uccnefoBaHve GyHKLUM U NOCTPOUTb rpaduK: y = Sl

4. Halitn HeonpeaeNeHHble MHTerpanbi:

B) f 2x3+4x2%+2x—-1
(x+1)2(x2+2x+2)

a) f%xzdx, 6) [ arctg4x dx,

5. Hantn yactb gnnHbl ayrv Kpueoi y =4 — x’, OTCEKaeMoii OT Hee OCbio OX.

6. HaiiTv YacTHble NPOM3BOAHbIE NEPBOrO NOPAAKA GYHKUMK:  Z =tg (X +y?).

7. HaiiTn yactHoe peleHune guddepeHLManbHOro ypaBHeHUA: X2 Z—z —2xy =3, y(1)=-1.

8. MiccnepoBaTb UNCNOBOM pAL Ha CXOANMMOCTb: Zn 1 n(2n+1)

10.
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7x5-1 . x2—2x+1,

1. Bblumcantb npeaensl GyHKUmM: a) lim,_, o, PPN 6) lim,_, T
1—cos5x . 10x-3 Sx
B) lim,_,, —anz r) limy e ( Tons 1)

2x -x—1

2. HaliTi npou3sBogHble cneayowmx GyHKUnii: a)y = 6)y =sin Ini/x,
3V4x+

B) y=e@ctI3%  r)arc sin(x+y’)+In(x+y)=8, a)x=cos2t, y =In(cos2t).

x3+3x2-2x-2

3. Mpu1BecTn nonHoe uccnenoBaHme GyHKLMM U NOCTPOUTL rPaduK: y = P
—oX

4. HaliT HeonpeaeneHHble UHTerpanol:

a)f% x, 6)fIn(x+1dx, ) [

x3—x+10
(x2+9)(x—1)2

dx

5. Haiitm nnowaab ¢purypbl, orpaHUYEHHON IMHUAMM: =x2+2x, =x+2.
Y y

o . X+
6. HaiiTv YacTHble NPOM3BOAHbIE NEPBOTO NOPAAKA GYHKLMM: Z = sin —.
x-y

7. HaitTn yacTHoe pelueHune anddepeHLNanbHOro ypaBHEHUA: xz—z +y=Inx+1, y(1) =0.

1
8. ccnepoBaTtb UMC/I0BOM pAa Ha CXOAMMOCTb: 2
A PAA A Xn=1 Jn+D(n+2)

Kpurepuu ounenox:

«OTIUYHOY - TEOPETUUYECKOE COJIepKaHUE Kypca OCBOEHO TMOJHOCThIO, 0€3 Mpo0eoB, YMEHHS
c(OpMHpPOBaHBI, BCE MPETyCMOTPEHHBIE TPOrpaMMoOi ydeOHbI€ 3a1aHNUs BBIITOJHEHbI, KAUECTBO
WX BBITIOJIHEHUS OIIEHEHO BBICOKO.

«XO0pouIo» - TEOPETHUECKOE COJEPKAHUE Kypca OCBOEHO MOJIHOCThIO, 0€3 MPoOeoB, HEKOTOPbIE
yMeHus c(pOpMUPOBaHbI HEIOCTATOYHO, BCE MPEYCMOTPEHHBIE IPOTpaMMOil yueOHbIe 3aJaHHsI
BBITTOJIHEHBI, HEKOTOPBIE BHUJIBI 33 JaHHUI BHIITOJHEHBI C OITHOKAMH.

«Y IOBJIETBOPUTENIBHOY - TEOPETUUECKOE COJIEPKaHUE Kypca OCBOCHO YaCTUYHO, HO NMPOOEIbl He
HOCSIT CYILIECTBEHHOT'O XapaKTepa, HE0OX0AUMbIE YMEHUS pabOThl C OCBOCHHBIM MaTepHalioM B
OCHOBHOM c(hopMHUPOBaHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoi 00yUeHHs yueOHBIX
3aJJaHU BBHIITOJIHEHO, HEKOTOPHIE U3 BBITIOJTHEHHBIX 3a/IaHUH COJIEPKAT OITHOKH.
«HeynoBneTBOpUTEIbHO» - TEOPETUYECKOE COAEp)KaHHE Kypca HE OCBOCHO, HEOOXOIMMBbIe
yMeHHs He ¢(hOpMHUPOBaHbI, BBINOJIHEHHbIE YUeOHBIE 3a/1aHUs COJIEpKaT IrpyOble OMINOKH.
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3ananue 3

IIpoBepsiemble pe3yJbTAThl 00y4YeHMSI:

BrImonHATh onepanyuu HaJ MaTPULAMHU U PEIIATh CUCTEMBI JINHEWHBIX YPABHEHUN
Pewrars 3aauu, UCIIoONb3ysl ypaBHEHUS IIPAMBIX U KPUBBIX BTOPOI'O IOPs/IKA HA
IIJIOCKOCTH

OCHOBBI MaTEMAaTUYECKOTO AaHalu3a, JIMHEHHOW anreOpbl M aHAJIUTUYECKOM
reOMETPUHN

Bpems BoinosiHenusi: 14 30 Mmun
HNucrpykuus: CkajasipHoe, BeKTOPHOE M CMeLIAaHHOE NPOU3Be/leHie BEKTOPOB

TexcT 3aganns.

1. Kakue u3 npeayioxeHHbIX HUYKE BBIPAXKEHUM €CTh CKaJISIPHOE IPOU3BEICHUE (&, 5) BEKTOPOB an
B2

x gl all b sing

xp)all b|cosp

o) a|npb

d)l bl Lo a

* e)l | npy, o

f)l b npﬁ;E

2. Ilpu kakOoM B3aMMHOM PaCIIOJI0KEHUU BEKTOPOB &, b, ECHpaBeI[J'II/IBO PaBEHCTBO (&, E)*E = (.E :
t)*a

*a)z || b

bz | ¢

obllc

3. Haiitu ckanspHoe npousBeieHre 6a3uCHbIX BEKTOPOB G: E:‘

*a)0

b)1

c)i

4. VI3BeCTHBI KOOPJIMHATHI BEKTOPOB aub. Hcnonb3ys ckansipHoe MPOU3BEACHUE, HANTH

BBIPAXKXCHUC IJIA OIMMPECACIICHNA KOCHMHYCA yIjia BEKTOpa £IC OCBIO OX.
&t
* a)"‘|| E{I, o :-I
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(2,0
o
@D
c)la,

5. Kakue cBoiiCTBa CKaIIPHOTO IPOM3BEACHUS HCIIONB3YIOTCS ITPU PACKPBITUU CKOOKU:
(5i+3/ -4k 2i+3%k)=101+6-0-8.0+15 0+9.0-12.1
a)(a, b) = (b, a)
*b)a+b,c)=(a )+ ® )
* c)(ha, b) = Ma, b)
d)(&, ) >0, ecou 0
e)[é ' 5): |5|2
falb < (a,b)=0
6. COBOKYIHOCTBIO KaKUX YCJIOBHI ONpPEAENSIETCS] BEKTOPHOE MPOU3BEICHHE o= [&, E] BEKTOPOB
an 5’?

e
212.8]=[d]- Plsin@®)
*b)([a, #],5) =0
* ¢)Tpoiika BEKTOpOB a, b ,c- npaBast
*d)([2, b], @) =0

It

o) [2,5] 1= - Blsincab)
f)Tpoiika BeKTOpOB 5, 5 , E- JIeBas

a=ayitay,jrakb=bi+b,j+bk

7. Ilycts . YKa3aTh paBUIbHOE BBIPAXKEHUE IS

MIPOU3BEICHUS [&, b].

P7 R
by by by
2) dy dy
A
dx oy Uz
* ) b by b,
8. HaiiTu BeKTOpHOE MTPOU3BEICHUE [.t ﬁ;].
a)0
b)1
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c)}

d)i

* e)-}

9. HaiiTu BEKTOpHOE ITPOU3BEIACHUE [.E, I]

a)l

b)-1

*¢)0

d).

e)-}

ik

o)k

10. 3amansl BeKTOpa au b, Cpenu npeioxKeHHBIX HIDKE YCIIOBHH, YKa3aTh HEOOX0IMMOE H
JI0OCTaTOYHOE YCIIOBUE KOJIJTMHEAPHOCTH BEKTOPOB.
a)(a, b) =0

*)[a, B] =0

a= @y, ay,az), b= 0x.0y.02) yviasam, dopMyITy, IO KOTOPOI MOKHO

11. JlaHbl BEKTOpPBI
BBIUUCITUTH TUIOMIA I MapajijiesiorpaMmma, MOCTPOESHHOTO Ha BEKTOpax au brak na CTOpOHAX.
a)(a, b)

b)[z, 5]

* )| )

12. U3BecTHO, UTO abe = V napannenennesa, B xaxom ciyuae abo=-V?
a)&, E , c- IpaBasi TPOMKa BEKTOPOB

* b)a, 5 , ¢- neBas TpPOWKa BEKTOPOB

a=dyi+a,f+ak, b= byl+byj+bk, c= Cxi+eyftezk

13. Ilycts . YKazatb

IMPaBHUJIbHOC BBIPAXKCHUC IJIA IPOU3BEACHUA blﬂl:.
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Cx C_}’ CZ
qy dy
gPx by b

14. MoXeT 1 CMeIIaHHOE MTPOU3BEICHUE BEKTOPOB a, b, CIIPEBOCXOIUTH IPOU3BEICHUE JITTUH
3TUX BEKTOPOB?

a)na

* b)uer

15. Kakue 13 mpeuioskeHHbIX HUKE BHIPAXKEHUI €CTh CKAJISIPHOE MTPOU3BEACHUE (&, E) BEKTOPOB
au b?

x gl all b sing

b)l al e b

* C)l | 1oy o

* gl all b cosp

e)l b npg, P

f)l bl Lo b

16. Ilpu kakoM B3aIMHOM PaCIIOJIOKEHUH BEKTOPOB &, b, ECHpaBeI[J'II/IBO PaBEHCTBO (&, E)*E = (5 ,
o)*a

*a)a || b

b5 || ¢

o)l ¢

17. Haiitu ckansipHoe Ipou3BeieHue 0a3lCHBIX BEKTOPOB G: E:‘

a)l

*b)0

c)i

18. M3BecTHBI KOOPAMHATHI BEKTOPOB au b, Hcnonp3ys cKalsipHOE IPOU3BENEHUE, HANTH

BBIpAXXCHUE AT OIPEACICHUS KOCMHYCA yIjla BEKTOpa IC OChIO OX.

o

* a)mm
@)
b, )
(1)
c)‘\/E:_&

19. Kakue cBOMCTBa CKaJIIPHOTO MTPOU3BEICHUS UCITOIB3YIOTCS MTPU PACKPBHITUHA CKOOKH:
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(5i+3j -4k 2i+3%k)=101+6.0-8.0+15.0+9.0-12.1
*a)@+b,c)=(a )+ o)
b)(a, &) > 0, ecr 0
)alb < (a,b)=0
d)(a, b) = (b, 2)
* e)(ha, B) = i(a, b)
oea=H’
20. CoBOKYITHOCTBIO KaKMX yCIOBHUM ONPENENISIETCS BEKTOPHOE IIPOU3BEICHUE = [&, E] BEKTOPOB
an b?
*a)([a, b1, b) = 0
* b)([a, b], @) = 0
C)TpoiiKa BEKTOPOB &, b , c- neBas
A
d)[.a, | = [a|. | sin(ab)
* e)Tpoiika BEKTOpOB a, b , c- npaBast
A
oo [2,5] 1= |- p|sinCab)

a=ayitay,jrakb=bi+b,j+bk

21. Ilycts . YKa3aTh NpaBUILHOE BBIPAKEHUE IS

MIPOU3BEIICHUS [&, b.

-
x by bz

b) dy dy

22. HaiiTi BEKTOpHOE ITPOU3BEICHHE [E, k ]

a)l

b)i

c)0

d).f

* e)-}

23. Haiiti BEKTOpHOE Mpou3BeaeHue [, I].

a)l
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*b)0

c)-}

d)-k

e)-1

f).J

o)k

24. 3agaHbl BEKTOpa au b, Cpenu npeioxKeHHBIX HIKE YCIIOBHH, YKa3aTh HEOOX0IUMOE U
JI0OCTaTOYHOE YCJIOBUE KOJIJIMHEAPHOCTH BEKTOPOB.

*a)[a, b] =0

b)(z, b) =0

= (ax,cxy,az)ﬂi_? = (b, b

25. JlaHbl BEKTOPHI ¥ .2 >. VYkazatb popmyiy, 0 KOTOPOIl MOXKHO

BBIYKMCIIMTS ILIOMIAb HapalieorpaMma, IIOCTPOEHHOTO Ha BEKTOPAx an brax Ha CTOpPOHAX.
a)[a, b

b)(, b)

* )| bl

26. 3BecTHO, UTO abe = V napannenennesa, B xaxom ciydae abo=-V?
a)&, E , c- paBasi TPOMKa BEKTOPOB

* b)a, 5 , - neBas TpOIiKa BEKTOPOB

27. Tlyets a=a.i+ ayj+azk, b=b,i+ byj+bk, c=c i+ Cyd +r:zk_ -

MPaBUIILHOC BBIPAKCHUC I ITIPOU3BECACHU A b-ﬂl:.

dy dy A
by by b
)~ x z
Cx €y €z
ay dy
b)bx by by

by by b

ay Ay Gz

xgf¢x €y €z

28. MoxeT Jiu cMelIaHHOE MTPOU3BEJECHUE BEKTOPOB &, E , EnpeBocxozme MPOU3BEJCHHUE JIUH
3TUX BEKTOPOB?

a)aa

* b)uer
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Kpurepuu oueHkmn:
«OTINYHOY» - TEOPETUUYECKOE COACPKAHKIE Kypca OCBOCHO TIOJTHOCTHIO, 6€3 IPoOeioB, yMEHUS
chOpMHUPOBAHBI, BCE MTPETYCMOTPEHHBIE POrpaMMOii yueOHbIE 3aJaHUs BBIIIOJIHEHbI, KAUeCTBO
X BBIITOJIHCHHUS OLICHCHO BBICOKO.
«XO0pouIOy» - TEOPETHUECKOE COJEPKaHUE Kypca OCBOEHO MOJIHOCTHIO, 0€3 MPoOesIoB, HEKOTOPbIE
yMeHus cpopMUPOBaHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE IPOTPAMMOil yueOHbIe 3aJaHHsI
BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JJaHUI BBHITIOJHEHBI C OITHOKAMH.
«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIEpKaHUE Kypca OCBOCHO YaCTUYHO, HO MPOOEITbI He
HOCSIT CYILIECTBEHHOT'O XapakTepa, He0OXOoAUMble YMEHUs PabOThl C OCBOCHHBIM MaTepUaioM B
OCHOBHOM c(hOpMHPOBaHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMoi 00y4eHHsT yueOHbBIX
3aJlaHu# BBIOJHEHO, HEKOTOPBIE U3 BBHIMOJHEHHBIX 3aJJaHUI COIepPHKaT OMINOKH.
«HeynoBrneTBOPUTENbHO» - TEOPETUYECKOE COAEp)KaHHE Kypca HE OCBOEHO, HEOOXOIMMBIC
yMeHHs He ¢(hOPMHUPOBaHbI, BBINOIHEHHbBIE YUeOHbIE 3a/1aHUs COJIEPKaT TPyObIe OIINOKH.
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5.3AJAHUA JJI1 OHEHKHW OCBOEHUA JUCIIATTJIMHBI

Bbuaer Nel

1. Omnpenenenne Matpunpl. JlelicTBUS Hajg  MaTpulaMu, HMX  CBOICTBa

(mokazaTenbpCcTBa)

. . 3x¥-x®iox
2. Haiitu penen pyakuuu:  lim —————

=00 x3—x*
Bbuaer No2

1. Onpenenurenn 2-ro W 3-r0 TNOpsAIKAa, WX CBOWCTBA. Bbeluucnenue
omnpenenuTesien (Jo0Kka3aTeaIbCTBA U BBIBOIbI)
VX+2

2. Haiitu o6macts onpeaencHus QyHKIuM. Y = 3oy
buster Ne3
1. MuHopbI U anredpanyeckue T0MOJIHEHUsI(I0Ka3aTeIbCTBA)
o . A1+2x-3
2. Haiitu npenen pynkmmn: — |[jm———-
X—4 \/; - 2
buierNed
1. Paznoxenue omnpenenuTens 1o AJEMEHTaM CTPOKM WM CTOJIOIA.
(mokazaTenbCTBA M BBIBOJIBI)
1
2. Haiitu oGnacts onpenenenus pyHkuun. Y = - - =
peerICHIL pyHKK 1+ 2sin 2x
busierNeS
1. OOparnast maTpuIia
V9 —x?
2. Haiitu o6nacts onpenenenus GyHkuun. Y = W
buiieTrNe6

1. DnemeHTapHbIe MpeoOpa3oBaHUsI MATPUILIBL. (JI0KA3aTEIHCTBA U BHIBOJIbI)

2_
2. Haiiru npenen dyskmun: lim = -

r—=1vx—1

BbuaerNe7

1. CryrneHuaTblii BU MaTPUILhI (I0Ka3aTEILCTBA U BBIBOIBI)
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va—2 { \.-'}— x'E}

2. Haiitu npenen ¢pyHkum: ].ilI% 2
e _
buiierNe8
1. OnHOpPOIHBIE U HEOTHOPOHBIE CUCTEMbI TUHEUHBIX ypaBHeHU. [TpaBuio
Kpamepa TS peleHus KBaJIpaTHOU CHUCTEMBI JIMHENHBIX

YpaBHEHUHIOKA3aTEILCTBA U BHIBOIBI)
o . Vvi-x—/x+1
2. Haittu npenen gpyukiuu: lim — .
x—=0 X

BbuaerNe9

1. Meton uCKIIOYEHUST HEW3BECTHBIX — MeToj l'aycca (mokazaTenbcTBa H
BBIBOJIBI).
2. Haiitu npenen ¢pyHkuuu:

lim (\3/x3 +6x2 - x)

X—>+w0

buierNel(
1. HenpepsiBHbIE (DYHKIIMH, UX CBOMCTBA. (I0Ka3aTEIbCTBA U BHIBOIbI)
2 7 3
2. Haiitu oOpaTHyto MaTpuIly JUisl 3aJJaHHOM: A= |3 9 4
1 5 3
BuaetNel 1(CYACTJIABBIN)
1. [TpaBuno Kpamepa nins pemenus CIIAY
o .  x*—49
2. Haiitu npenen dynkuun: lim ——.
x—=T7VxX—V7
buierNel2
1. MuHopsI 1 anredpandeckue TOMOTHEHUS
2. Havitu 061acTh onpenenenus GyHKUuu: y = — .
X J—
buierNel3
1. BriBo hopMyIibl BTOPOTO 3aMeYaTesIbHOTO Mpeea.
SX, —2X, + X, =1
2. Pemmmts cucteMy MeTo10M OOpAaTHOM MAaTPULBI 43X, + X, —4X, =0

6x, —3%X; =3
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BbunerNel4

1. Onpenenenue Marpuubl. JlelicTBUS HaJg MaTpulaMd, HX CBOWCTBa
(1oKa3aTeNnbCTBA).
o . 4-__ l—cosx
2. Haiitu npenen pynkuuu:  |jm——>,i—.
x—0 X
BbuierNelS
1. Onpenenurenn 2-ro W 3-r0 TNOpsAOKa, UX CBOWCTBA. Bbeluucnenue
OTpeIeNIUTENCH(I0Ka3aTebCTBA U BEIBO/IbI)
o . 1 3
2. Haiitu npenen Gpynkmma: |jm (1— S ).
x—1 - - X
buierNel6
1. MuHopbI U anredpanyeckue T0MOJIHEHUs(JI0Ka3aTeIbCTBA)
4 2
o . . n"-=100n° +1
2. Haiitu npenen dynkumu: |jm————-
n 100Nn° 415N
BbuierNel7
1. Paznoxenue omnpemenuTens 1o AJEMEHTaM CTPOKM WJIM  CTOJIOIA.
(mokazaTenbCTBA M BBIBOJIBI)
. . x%-GSx+a
2. Haiitn nipenen pynxuum: lim —;
x—=4 x°-16
buierNel§
1. JlaiiTe onpeaeneHrne OECKOHEUHO MaJIbIX (QyHKITH.
2. Pemuth cucteMy MeTO/10M OOpaTHOM MATPHUIIBI
X, + 2x, =1
5x; +x, +2x; =2
3x, +x; =1
buierNel9
1. DneMeHTapHbIe IpeoOpa30BaHMs MATPHULIbI. (I0Ka3aTeIbCTBA U BHIBOIbI)
o . X —
2. Haiitu mpegen ¢pyakmum: lim —
a1 V-1
buiierNe2(
1. Meron uckiIO4YeHHMs] HEM3BECTHbIX — Meron ['aycca (moka3arenbcTBa
BBIBO/IbI)
2. Haiitu npenen dyHkiuu
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- In(l+x)—1In2
lim
x—1 x—1

BuietrNe21 (CUHACTJIMBBIN)

1. MeTon HWCKIIOYEHHS HEHM3BECTHBIX — MeToa laycca (mokasareiabcTBa M
BBIBO/IbI)
2. Haiitu npenen GyHkium
- In(l+x)—1In2
lim

x—1 x—1

bunaerNe22

1. Ionstue ¢pynkunu. OCHOBHBIE CBOMCTBA (yHKUIUN
2. Pemmth cucteMy METOIOM OOpaTHOM MaTPHIIBI
2x,+x,—x3=0
S5x, —2x, +2x, =1
X, +2x,+x,=3

bunerNe23

1. TIpeoOpazoBanue rpa@uKoB QyHKIIHIMA.
2. Pemuthb cucteMy MeTO/IOM OOpaTHOM MATPHUIIBI

X, =X, +x3=3
22X, +x, +x3=2
X, +x,+3x; =1

buierNe24
1. Yucnosele MTOCJIEA0BATENBHOCTH. MoOHOTOHHBIE OTPaHUYCHHBIE
MOCJIEIOBATEIbHOCTH (JJOKA3aTEbCTBA U BHIBOIBI)
2. Pemmth cucteMy METO/I0M O0paTHON MaTPHUIIBI
S5x, +3x, +2x, =3
— X, +2x, +4x, =2
7x, +3x,+6x; =1

BbuaerNe25

1. Tpenen pyHkuu B 66CKOHEYHOCTH U TOUYKE
2. Pemuthb cucteMy METOJIOM OOpaTHOM MATPHUIIBI
S5x; —x, —x; =0
x, +2x, +3x, =14
4x, +3x, +2x; =16

BbuiaerNe26
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1. beckoHedHO OoJIbIIIME TOCIEAOBATEILHOCTH, CBS3b MEXKIy HUMU
OCCKOHEYHO MaJIbIMHU (JJOKA3aTeILCTBA U BHIBOIBI)
2. Pemuthb cucteMy METOJIOM OOpaTHOM MATPHUIIBI
x, +3x, -6, =12
3x, +2x, +5x, =-10
2x, +5x, —3x;, =6

BbuaerNe27

u

1. Ilpenpen cyMMmbl, MPOMU3BEAEHUS M YACTHOIO JIBYX ITOCJIEIOBATEIbHOCTEH

(mokazaTenbCTBa U BBIBOJIBI). [Ipu3HaKy CcyliecTBOBaHUS MIpeena.
2. Pemmth cucteMy METOJIOM OOpaTHOM MaTPHIIBI
-5x, +x,+x,=4
X, —6x, +x, =1

X, +x,—1x3=5

BbuiaerNe28

1. [lpu3Hak CXOAMMOCTHM MOHOTOHHOW TMOCJEI0BaTEIbHOCTH. YHCIIO
(mokazaTenbCTBA M BBIBOJIBI)
2. Pemuthb cucteMy MeTO/IOM OOpaTHOM MATPHUIIBI
X, +7x, +x;=1
3x, +6x, +5x, =8
X, +4x, +3x, =3

BbuaerNe29

1. 3ameuarenbHble Tpeeibl. (JJ0Ka3aTEIbCTBA U BBIBOIbI)
2. Pemuthb cucteMy MeTo/10M 0OpaTHOM MaTpPHUIIbI
X, +2x,+x;=8
3x, +2x, +x, =10
4x, +3x, —2x; =4

BbuaerNe3(

1. Toukwu pa3pbiBa, UX KJIaccUPUKALUS (JOKA3ATEICTBA U BHIBOIbI)
2. Pemuthb cucteMy METOJIOM OOpaTHOM MATPHUIIBI

X, +2x,+3x, =6

2x;, +3x, —x; =4

3x,+x,—4x,=0
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