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BKC"epTHOB 3aKJIIYCHHE

TpescTaBneHHbIH GOH OLEeHOYHBIX cpeacTs (aanee - @OC) no AucCHUIIMHEe
«Matematuka» cootBeTcTByeT TpeboBanusim @I'OC BO.

INpennaraembie GOPMBI U CpeCTBA TEKYILIETO M IIPOMEXYTOIHOTO KOHTPOJIA
aleKBaTHBI IeNsAM M 3aJadaM pealu3allid OCHOBHOH INpodecCHOHAIBHOM
o0pa3oBaTenbHOM IPOrPaMMBEI o HaIpaBJICHUIO HIO/ATOTOBKHU
43.03.03 'ocTuHUYHOE JETIO.

OLeHOYHBIE CpeACTBa s  TEKyLIero KOHTPOJs — YCIeBaeMOCTH,
TIPOMEKYTOYHOM aTTeCTALMU II0 UTOraM OCBOEHMs AMCLHUIUIMHBI IPECTaBICHbI B
MIOJIHOM oOBeMe.

Bujbl OLIEHOYHBIX CpPE/ICTB, BKIIOYEHHBIE B IIPEICTABIEHHBIA (OHL,
OTBEYAIOT OCHOBHBIM NpuHIHam popmuposanus POC.

Pa3paGoTaHHBIM ¥ INIPEACTABICHHBIH IS SKCIepTu3bl (OHA OLEHOYHBIX
CpPEJICTB PEKOMEH/LY€eTCs K MCIIONB30BaHMIO B IIPOIIECCE MOATOTOBKU 00yYaroIuXcs,
I10 yKa3aHHOMY HaIpaBJIEHHUIO.

[pencenarens y4eOHO-METOAUYECKON
KOMHCCHH (PaKyJIbTeTa KOMIBIOTEPHBIX

CHUCTEM u HH(GOPMAIIMOHHBIX F ! ~
TEXHOJIOTUH H.H. BerpoBa
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IMacoopr

(oH/1a OLIEHOYHBIX CPEJCTB MO Y4eOHOH JUCHUILIUHE

«MaTeMaTuKa»

Ilepeyenb koMIeTeHUMH (3JIEMEHTOB KOMIIETEHLMI), (OpPMHUPYEMBIX B

pe3y/ibTare OCBOCHUS] Y4eOHOH TUCHMILTHHBI

No Kon dopmyJIUpOBKa KonTponupyembie OTansl
/1 | KOHTPOJIUPYEMOit KOHTPOJIUPYEMON TEMBI Y4eOHOU dbopmupoBaHus
KOMIIETEHIIH KOMIIETEHIIH T CLATUIMHBI (cemectp
U3YYEHMS])
1 |VK-1 crocobeH Tema 1. 1
OCYILECTBIISATh  TOUCK, | JIuHeiHas anrebpa (HayaIbHbIN)
KpUTHYECKHI aHanu3 U | Tema 3. 1
cuHTe3 uHpopMaluu, | MareMaTu4ecKuil (Ha4aNbHBIN)
IPUMEHATh CUCTEMHBIN | aHaJIH3
noaxon Juis pemieHus | Tema 4. 1
IIOCTaBJICHHBIX 3a7a4 Huddepenunansabie (HavaNbHBIN)
YpaBHEHHUS
IToxa3are/im M KpUTEPUU OLIEHUBAHUA KOMIIETEHIIMH,
OIMHuCaHuE IIKAJ OIICHUBAaHUSA
Ne Kon IToka3zatens onenuBanus | Kontponupyemsle | HanmeHoBanue
/1 | KOHTPOJIMPYEMOH | (3HAHUWsS, YMEHHS, HABBIKM) | TEMBI yU4eOHOI OLICHOYHOT O
KOMIIETEHIINH JCLIUILIMHBI cpeacTBa
1. | VK-1 3HATh: cucremy | Tema 1, @poHTANBHBIE U
Kareropuid M MeToJoB, | Tema 2, UH/IUBUyaJIbHbIE
MTO3BOJISIFOIINX Tema 3 OTIPOCHI;
OCYIIECTBIISAET MIOMCK KOHTPOJIbHBIE
He00X0INuMOI paboThI;
uHboOpMalMK,  ONHUPAsCh JIOMaIIHUE
Ha pe3ysbTaThl aHaln3a 3a/laHus;
IIOCTABJICHHOW 3a/la4M. IIPOMEXKYTOYHAs
YMETh: pa3pabaThIBaeT aTTecTanus
BapHUaHTHI peleHus (3K3ameH)
MpoOJIEMHOM CUTYyalluu Ha
OCHOBE KPUTHYECKOTO
aHaJn3a JOCTYTHBIX
HCTOYHHUKOB MH(POPMAIUH.
BJIQJIETh! HaBbIKaMU
BBIOMpPATh  ONTUMAJIbHBIN
BapUaHT PELIEHUS 3a/1ayH,
apryMeHTUpPYs CBOI1
BBIOOD.




@®oHIbI OLIEHOYHBIX CPpE€ACTB 110 TUCHMUILJINHE «MaremaTuka

BOl'[pOCLI JJIA (l)pOHTaJILHI)IX U HHIAUBHUAYAJBbHBIX OIIPOCOB:

Tema 1. Jluneiinas aneeopa.

1. Kakue  cucreMbl  JUHEHHBIX  anreOpanyecKuX  ypaBHEHHH  Ha3bIBAIOTCS
OIIPECIICHHBIMH, HEOIIPENEICHHBIMU, HECOBMECTHBIMU?

2. Kaxoii siBisieTcst KBaipaTHasi CHCTEMa JIMHEWHBIX alreOpandecKuxX YpaBHEHUM, €CITU e
OIpEACIIUTEND PABEH HYIIO?

3. Kakoit nomkHa OBITH cHCTEMa JMHEHHBIX anreOpanyecKuX ypaBHEHHH, 4YTOOBI ee
MOYHO ObUIO pemaTh MeTooM Kpamepa?

4. Cucrema JIMHEWHBIX aireOpalyuecKux ypaBHEHHH pemaercss meronoMm [aycca. Kaxk
y3HaTh, YTO OHA OIIPE/IEIICHHAs, HEONIPEACICHHAs!, HECOBMECTHAs?

5. Uro Takoe Marpuna? Kakumu MoryTt ObITh MaTpULbI?

6. Kakue matpuiipl MOKHO TiepeMHOkaTh? Kak oHM epeMHOKaroTCs?

7. YUto Takoe onpeaeuTenb BTOPOro nopsaka?

8. Uro Takoe onpenenuTenb TPEeThero nopsaka?

9. Uto Takoe MUHOP BJIEMEHTA a;; ONPEIEIUTENS?

10. Yro Takoe anre6pa1/1quKoe JOIIOJIHCHHEC 3JICMCHTA CIE-}- OHpe,Z[eJ'II/ITeJ'IH?

11. Yro 3HAYUT pa3ioXUTh ONPEACITUTENb 110 3JIEMEHTaM CTPOKHU HJIU CTOJIO1IA?

12. Kakast marpuia Ha3pIBaeTcs OOpaTHOM MO OTHOUICHHWIO K JaHHOW KBaJPaTHOM
Marpuiie?

13. Kak 3ammcaTh KpaMEpOBCKYIO CHUCTEMY JIMHEHHBIX alreOpandecKux YpaBHEHUH B
MaTpu4HOU hopme?

14. Kak mnocTpouTh OOpaTHYX MaTpully J[Uid JaHHOW KBaJApaTHOW MaTpHIbl C
OINpPEACIINTENEM, OTIUYHBIM OT HyJIs?

15. Yro Takoe BekTOp? €ro AMHa? OpT BEKTOpa?

16. ChopmynupyiiTe cBOICTBa OllEpaLlUU CIOKEHHUS BEKTOPOB.

17. Tlpu kakux yenoBusx: 1) |@ + b| = || + |b|? 2) |a + b| = |a| — |b]?

18. Kakne HECKOJIbKO BEKTOPOB HA3bIBAIOTCA JIMHEHHO 3aBUCUMBIMU?  JTUHEHHO
HE3aBUCHUMBIMU?

19. Kak reomerpuuecku pacmojararoTcsi Iapa WIH Tpoilka BEKTOpOB JIMHEHHO
3aBUCHMBIX BEKTOPOB? TMHEIHO HE3aBUCHUMBIX BEKTOPOB?

20. Yro Takoe ©0a3uc HEKOTOPOTO MHOXKECTBa BEKTOPOB? KOOpPAMHATHI BEKTOpa B
BbIOpaHHOM Oa3zuce?

21. ChopmynupyiiTe NpaBUIIO CIOXKEHHUS ABYX BEKTOPOB, 33JJaHHBIX Pa3JIOKEHUSIMH B
HEKOTOpoM 0Oa3uce.

22. ChopmynupyiiTe MOHATHE MPSAMOYTOJILHOrO 0a3uca M MPSIMOYTOJIbHON JieKapTOBOM
CUCTEMBI KOOPAMHAT.

23. Uto Takoe CKalsIpHOE, BEKTOPHOE M CMEIIaHHOE Mpou3BeeHne X BeKTopoB? Kak nx
BbIUKCIATH? [lepeuncauTe ux cBOMCTBA U TEOMETPUUYECKUIN CMBICI.

Tema 2. Mamemamuueckuii ananus.

24. Kaxoe 4rciI0BOe MHOYKECTBO HAa3bIBAETCS OTPAHUYCHHBIM CBEPXY?
25. Kakoe 4nci10Boe MHOYKECTBO HAa3bIBAETCS OTPAHUYECHHBIM CHU3Y?
26. Kakoe 4rciioBoe MHOYKECTBO HAa3bIBACTCS OTPAHHMYEHHBIM CHU3Y?
27. YUto Ha3bIBaeTCA TOYHOM BEepXHEH rpaHUIIeil YUCTIOBOIO MHOXKECTBA?
28. Uto Ha3bIBaeTCS TOYKOW HMYKHEH TPAHUIICH YHCIIOBOTO MHOXKECTBA?
29. Urto Ha3bIBaeTCA MOJYJIEM JEHCTBUTEILHOTO YKcaa?

30. Ipu kakux ycnosusx |x + v| = |x| + [v].

31. Ilpu kakux ycnosusx |x + v| = —|x| + |v].
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32. Hanumure HepaBEHCTBA, CBA3BIBAIOIINE MOIYJb CYMMBI U Pa3HOCTH JBYX UHUCEN C
CyMMOM U pa3HOCTBIO UX MOAYJIEH.

33. N3obpasute rpaduk PyHKIIUK ¥y = sign x.

34. Uzob6pasure rpaduk GyHKIHH ¥ = [x] — Leas 4acTh YUCIIA x.

35. Chopmynupyiite TEeopemMy 0 npenene OTpaHUYCHHOM MOHOTOHHOM
GyHKIMH(ITOCIEI0BATEILHOCTH ).

36. [laiite onpenenenue nmoustus lim f(x) = A Ha s3bIKe § — =.
-

37. Jlaiire onpenenenne mousTus lim f(x) = A, HCHONB3ys MOHATHE OCCKOHEYHO MaIoi
X

GyHKIMH TIPU X — a.

38. ChopmymnupyiiTe TeopeMy O CKATOH MepEMEHHOM.

39. ChopmynupyiiTe TeOpeMy O MPEAeILHOM NIEPEXo/ie B HEPAaBSHCTBE.

40. ChopmynupyiiTe Teopemy 00 OrpaHUYCHHOCTH (YHKIMH, UMEIONICH mpeaen mnpu
x = a.

41. ChopmyaupyiiTe TEOPEMBI O TIPEAENAX CYMMBI, IPOU3BEAEHHS M YACTHOIO (DYHKIIUIA.
42. ChopMmyaupyiiTe OnpeaeacHnue MOHSTHS lim+ f(x) = A Ha s13pIKE § — &.

S

43. Chopmynupyiite onpenencuue moustust lim f(x) = A Ha s3bike § — &.
I S+

44, aiite onpenenenne mousTuss lim fx) = A.
x—+ oo

45. JTaiite onpenenienue mousTus lim f(x) = A.
x—+—oo

46. Jlaiite onpenesenue mousTus lim f(x) = A.
x—+oa

47. Hanumure nepBblii 3aMedaTeNIbHbIA Ipeiesl U Mpe/elibl, CBI3aHHbIE C HUM.
48. Hanmmmute BTOPO# 3aMeyaTeIbHBIN MPeIeN U IPeaesbl, CBI3aHHbIC C HAM.
49. JTaiite onpenenerue moHsTus lim f(x) = +co.

E i

50. 27.Jlaiite onpeaenenue noustus lim f(x) = co.

x—+a

51. Vicnonb3yst onpejienieHne NpoU3BOIHOM, Halinute y'(4), eciu y = 4/x.

52. T'eomeTpuvecknii CMBICT TPOM3BOAHOW. Hammmmre ypaBHEHHE KacaTelbHOW K
rpaduky QyHKIUHN ¥ = arctg x B TOUke x = 1.

53. Haiinure yriisl, o1 KOTOPHIMH NEPECEKAIOTCA JIMHUK X~ + vy = 8, yv* = 2x.

54. IlpuBenute npumep GYHKIUH, TpapuK KOTOPOM HMEET B HEKOTOPOM Touke
BEPTUKAIBHYIO KacaTeIbHYIO.

55. Haitmure (1) u f5 (1), ecm f(x) = [x — 1|e*. CymectByer i f'(1)?

56. Haiigute y,, eciu: a) v = ln[x +va®+ xf); 0) y = arctg th(x).

57. Yto MOXHO cKazath 0 quddepeHnupyeMocTu cyMmbl GyHkmii f(x) + g(x) B Touke
X = x, €CIH, B 9ToW Touke: a) ¢yHkuus f(x) muddepenumpyema, a ¢ynkius glx) He
maddepentmpyema? 6) obe pyukiun f(x) u g(x) He tuddepeHTUpyEMbI?

58. Micnionb3ys onpeeneHue, MOKaKKUTe, uTo QyHKIMs y = x° — 2x quddepeHuupyema
B TOUKe x = 2 u Hailnure e€ nuddepeHmpan B 3TN TOUKE.

59. SIBnsiercss M HENMPEPBIBHOCTh (DYHKIUMHM B JAHHOW TOUYKE JIOCTaTOYHBIM YCIOBHEM
muddepertrpyemocti? OTBeT 000CHOBATH C TOMOIIBIO IIPUMEpA.

60. [{na kakux ¢pynkuuit nudepenman paseH npupaiienuto? [Ipusenure npumep.

61. Chopmynupyiite, B YEM COCTOMT TCOMETPHYCCKHA W (OU3HUSCKUU CMBICIT
muddepeHnmana.

62. Yto moHUMaeTCs 101 MHBAPUAHTHOCTRIO (hOpPMEBI TIepBOTO auddepernnana?



63. Ucnions3ys dopmyny st BeraucieHus auddepennuana, Haiaure dy, eciau
y =x-sinx + cos x.

64. Ilyctp y =sinx, x =cost Kakue u3 CcIHeAyONMX PABEHCTB CIPABEIUBHI:
dyl._m =0, dyl,_z = dx; dy| .z = — dt?

65. MoxeT i cymiecTBoBaTh [ (x,), ecii He cymecTByer f (x,)?
66. Haiimure £ (x), ecin f(x) = Inx - x.
67. Beruncnure, HCIIONB3YS IIPaBUJIO Jlonurasns:

a) lim :0) lim xa+lnx,
).r—*l} «* ’ )x—~+u

68. Hanumure dopmysy Teitopa manst pyHkuuu f(x) ¢ 0CTAaTOYHBIM WICHOM B (opme:

x-coExX—EinxXx

a) [leano; 0) Jlarpanxa.
69. Pasnoxure Gpynkuuro f(x) = In cos x no popmyne MakiopeHa 0 4IEHOB ¢ x *.

70. C nomomipio QGopmynsl MakiiopeHa WM KaHOHUYECKUX Pa3JIOKEHUN MOJIydHuTe
npuOIMKEHHY0  (GopMyly (OrpaHMYMBAsCh WIEHAMH IOpAAKa x°) 18 (DYHKIMIL:

A y=v1+x,x—=0 x| <1;,6)y=In(1+3x),x—= 0, |x| <1/3.
. . )
71. Haiigute yncna a u b takue, 4yto lim E;_—x =1.
x—+0
72. Uccnenyiite byHKIMN u IIOCTPONTE ux rpaduKu:
':.r—ﬂ}zf.r+4}; 6
4

73. Kakoli HM3 KOHYCOB, OINHCAaHHBIX OKOJO JaHHOTO IMIapa paauyca R, uMeer

ay = )}’=ﬁ;B)F=a’1—I:-

HAaWMEHbBIINN 00beM?
74. Kakas ¢yHKUMS Ha3bplBacTCs NEPBOOOPA3HOM MO OTHOWIEHHIO K (yHKuuu f(x),

3a/IaHHON HA JJAHHOM MPOMEXYTKE?

75. UeMm oTnuyaroTcs ABe NepBooOpaszHble GYHKIUU i1 OJHOW U TOHM ke (pyHKIUU Ha
OJIHOM H TOM K€ TPOMEKYTKE?

76. B 4em coCTOHMT CBOMCTBO JIMHEWHOCTH ISl HEOIIPEACIICHHOT'0 HHTerpaia?

7'7. 3anummuTe GOpMyJy HHTETPUPOBAHUS IO YaCTSIM B HEONPEEIIEHHOM UHTErpase.

78. Kakyro MOJICTAHOBKY HYKHO BBITIOJIHUTD JUIsSt paroHaIn3aun

unrerpanaf R (3, {x) dx?
79. YKaxuTe palMoHaIU3UPYIONIyI0 HOACTAHOBKY U1 UHTerpana | R (x, ";I“}i—ﬁ)
80. Kaxoii uHTerpan Ha3pIBaeTcsi HeOepymumcs?
81. ChopmynupyiiTe T0CTaTOYHOE YCIOBHE CYIIECTBOBAHUS ITEPBOOOPA3HOM.
82. Uemy pasen [ F'(x) dx? [ dF (x)?
83. Uemy paBHa mpOM3BOIHAS HEOIPEIACICHHOTO HHTerpaa?
84. Ilokaxwure, uto ¢Qynkumu F)(x) = —%coszx; F,(x) =sin“x  sBustores

epBOOOPA3HBIMU OJTHON M TOM e (PyHKIIMM Ha YUCIIOBON OCH.
85. JlokaxuTte CIPaBEIJINBOCTh (bopMy b JUTSt TabJIMYHOTO
unrterpana x" dx;(n # —1).
dx
a®+at’

86. JloKaKuTE CIIPABETMBOCT (POPMYIIBI JJIsl TAGIMYHOTO MHTETpana [

dx z
87. Beiuucnute uarerpan [ ———; (q £ III), CBEJISl €T0 K TAOJIMYIHOMY.
= +pxtqg 4

dx
= +pxtg

dx
89. Berumcnure uHTErpal [ ————on
yx~ pxtg

88. Beiuncnute uaTerpai [ ; (qr - % < III), CBEJIsl €T0 K TaOJIMYIHOMY.

, CBE€A €T0 K Ta6J'II/I‘{HOMy.



90. BeruncnmTe ¢ MOMOMIBIO MHTErPUPOBAHHUS 10 YacTsM [ x - sin ax dx.
91. 3amuIIKTe HWHTETPAIbHYI0 CyMMy, COCTaBICHHYH uisi GyHKiuu f(x) Ha
npoMexyTke [a; b]. OObSICHUTE CMBICI BEIMYNH, BXOASAIIHMX B (DOPMYITY.

. . . b
92. Kakoli reoMeTpUYECKHii CMBIC MMEET OIPEACNICHHBI WHTerpall _I"R f(x) dx, rne

f(x)- HenpepbIBHAs HeOTpHLIATEIbHASL (PYHKIUS?

93. ChopmyaupyiiTe HOCTaTOYHBIE YCAOBUS HMHTETPUPYEMOCTH (QyHKIHMKf(x) Ha
KOHEYHOM IPOMEXKYTKE [a, b].

94. Kakas QyHKIMS Ha3pIBACTCsS HHTErPUPYEMOil Ha npoMexyTke [a, b]?

b b

95. Yemy pasen [ F'(x) dx? [ dF (x)?

96. Chopmynupyiite HEOOXOAMMOE  YCIOBUE HWHTEIPUPYEMOCTH  (DYHKIIMHM  Ha
IPOMEXYTKE [a, b].

97. YUemy paBeH omnpeneiaeHHbIH MHTErpasl OT HEYETHOM (PYHKIMHU MO CHUMMETPUYHOMY
npoMexyTKy[—a; al?

98. Ecniu mpenenbl MHTETPUPOBAHMS TOMEHSATh MECTaMHU, TO KaK M3MEHHUTCS BEJIMYMHA
uHTerpana? Beipazurte 310 CBOMCTBO (pOopMyIIOH.

99. CopmynupyiiTe CBOHCTBO TUHEHHOCTH ONPEAECICHHOTO HHTETpaa.

100. ChopmynupyiiTe CBOWCTBO, CBS3bIBAIOIICe 3HAKM (YHKIUU M ONPEICICHHOTO
UHTErpaja Ha MPOMEeXyTKe [a, b].

101. ChopmynupyiiTe CBOWCTBO 00 MHTETPHPOBAHWU HEPABEHCTBA MEXAY (PYHKIUSMH
Ha IIPOMEXKYTKE [a, b].

102. Chopmynupyiite CBOWCTBO 00 OLIEHKE MOIYJISI ONPEICICHHOTO HHTETpaa.

103. Cpopmynupyiite TeopeMy O CpeaHeM Uil OINpPENeNeHHOro MHTerpajga oT
HETPEPBIBHON (QYHKIINH.

104. 3anumute Gpopmyiy Hetorona — JleiiGHuna.

105. [IpuBeanTe TEOMETPUYECKYIO HWHTECPIPETANUIO TEOPEMBl O CPEIHEM  JUIS
OIpeIeIEHHOr0 UHTErpaa.

106. Yto Takoe cpexmHee (MHTerpasbHOE) 3HadeHHe (yHKImMH f(x) Ha TPOMEKYTKE
[a, b]?

107. Chopmynupyiite ompeneneHue HECOOCTBEHHOro MHTerpama l-ro poga ¢
0ECKOHEUHBIM BEPXHHUM IPEEIIOM OT HEMPEPHIBHON (DYHKIINH.

108. Chopmynupyiite ompeneneHue HECOOCTBEHHOIO MHTerpaiza 1-ro pojga ¢
0ECKOHEUHBIM HIKHUM IIPEJIEIIOM OT HENPEPHIBHON (QYHKIINH.

109. Kaxkoif HecOOCTBEHHBII UHTErpal Ha3bIBaETCSl A0CONMIOTHO CXOASMIIUMCS?

o +oo dx
110. YKa)KI/ITe, I KaKUX 3HAYCHUU MapaMeTpa p UHTETpaJl _rﬂ L [CI = l:'] ABIISICTCSA
x

CXOMALINMCS, a JUI KaKUX 3HAUE€HHH — pacXoAIInuMCs

111. 3anumuTte (GopMysbl, BBIpAKAIOLIME CBONCTBO JIMHEWHOCTH AJIi HECOOCTBEHHOI'O
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM IIPEIEIOM.

112. ChopmynupyiiTe Tpu3HAK CpaBHEHHS B KOHEYHOH QopMe Ha IpHMepe
HECOOCTBEHHBIX HHTETPAJIOB 1-ro poja ¢ 6ECKOHEYHBIM BEPXHUM IPENIEIOM.

113. Yo Takoe nonneli quddepennuan dpynkmuu z = f(x, v)?

114. 3anumute  GopMylTy, ONPEICNSAIOUIYI0 YacTHYI TMPOM3BOJHYIO  (DYHKIMH
z = f(x,y) 1O mepeMeHHON y B TOuKe My (x4, ¥, ).

115. Kakas ¢pyHKIMsS ABYX apryMEHTOB Ha3bIBaeTcs 1uddepeHnupyemMoii?

116. 3anumute GopMyiTy, BEIpaXKarolyto MoaHbIH quddepeniyan GpyHknuu z = f(x, v)

yepes €€ 4aCTHBIE IPOU3BOIHBIE.
117. 3anumuTe (opMyiy, BBIPXKAIOUIYI0 BTOPON MONHBIA nuddepeHiman GyHKINH
z = f(x,y) 4yepe3 e€ 4aCTHBIE IPOU3BOHBIE.



118. Kak cooTHOCSTCSI MEXIy COO00M CBOMCTBA HEMPEPHIBHOCTH U AU HEPEHITUPYEMOCTH
(GyHKLIUH IBYX IEPEMEHHBIX?
119. Kakas dynkuus z = f(x, v) Ha3bIBacTCs HENPEPBIBHON B TOUke My (x;,1,)?

120. Kak ompenensercs €BKIUAOBO paccrosHue p(M,,M,) Mexay IOByMs TOYKaMH

M {x .'iﬂ, . ,x;:,,,l:' )1/1 M (x.'f}, ,x;f:') 1M-MEPHOTr0 IPOCTPAHCTBA?

121. Kakast Touka MHOKeCTBa E Ha3bIBAeTCSl BHYTPEHHEH? rpaHUYHOM?
v v g

122. Yto Takoe §-OKpeCTHOCTh TOUKU My (x, },x:: e X, }]?

123. Kakoe MHOeCTBO E Ha3bIBACTCSI OTPAaHUYCHHBIM? 3aMKHYTBHIM? CBS3HBIM?

124. Chopmynupyiite onpenenenue npenena GyHkuun f(M) = f(x,y) B Touke
Mg (xq. )

125. ChopmynupyiiTe TeopeMy O PpPaBEHCTBE BTOPHIX CMEIIAHHBIX MPOU3BOIHBIX
Gynxuun z = f(x,v).

126. Kak cooTHOCATCSI MeXK Iy co00i cBolcTBa MU HEPEHITUPYEMOCTH U CYIIICCTBOBAHUS
IEPBbIX YACTHBIX IPOU3BOIHBIX QyHKIMK z = f(x,¥)?

127. Chopmynupyiite onpenenacHue Npou3BOAHON QyHKIIMH
128. u = f (M) = f(x,y,z) 10 HaIpaBJIEHUIO BEKTOpPA [.
129. 3anumuTe QopMyiy, BbIpajkarollyl0 Npou3BOIHYI (yHkuuu u = f(x,y,z) 10

HanpasieHuio BekTopa [? = (cosa, cosf, cosy) dyepes 4acTHbIC IPOU3BOIHBIC DYHKIINH 1.
du o
130. 3anumuTe GhopMyITy, CBSI3BIBAIOIIYIO grad it ¥ MPOU3BOIHYIO 5, B 3a/IaHHOIi TOUKe

CKaJIIPHOTO TIOJIS 1.
131. Kak cBs3aHbl HampaBieHHs HauOoibliero pocra QyHKuuM u = f(x,y,z) C
BEKTOpOM grad u B paccMarpuBaeMoil Touke M(x, y, z)?

Bu . Bu o
132. Beipa3ute max 5, A min— gepes grad u B 32JIaHHOM TOYKE CKAJIIPHOTO ITOJIS 1i.

o d= o
133. 3anummTe  dopmyny  mIs TPOU3BOIHOU 3, CIOKHO byHKINU
.
Zzz(u;ujr uw= IL(:X’,}F), = U(I,}FJ-
o dy o o
134. 3anumute Gopmyny aAnsS  MPOU3BOAHOM ~, HeaBHOH GyHKIMU, 3aaHHOM
X

ypaBHeHueM F(x,y) = 0.

dz O= o o
135. 3anumuTte GopMyIBl U TPOU3BOAHBIX 3. 5, HEABHOH GyHKIMYM, 3aJaHHOU
x ¥
ypaBHeHueM: F(x,v,z) = 0.

136. Chopmynupyiite omnpenesneHue JOKAIbHOIO MakCMMyMa (JIOKaIbHOTO MHHUMYMA)
Gynkuun z = f(x, v) B Touke M, (x5, vV, ).

137. Chopmynupyiite HEOOXOOUMBIE YCIOBHs, a TakKe JIOCTaTOYHBIC YCIIOBHUS
dKCTpeMyMa QyHKIMHK z = f(x, V).

138. ChopmymupyiiTe TpaBUIO OTHICKAHUS HAWOOJBIIETO W HAWMMEHBIIETO 3HAYCHUI
GyHkMK z = f(x,y) B OrpaHUYCHHON 3aMKHYTON 001aCTH.

139. Yo Takoe cTanuoHapHas Touka QyHKuuu z = f(x,v)?
140. ChopmynupyiiTe onpenereHUe YCIOBHOIO MakcuMyMma (QyHKuuu u = f(M) npu
cBs3u @(M) = 0 (paccMOTpHTE CIy4ail IByX WM TPEX IEPEMEHHBIX).

141. Chopmynupyiite HEOOXOAMMbIE YCIOBHUS YCIOBHOTO OJKCTpeMyMa (DyHKIUH
u = f(M) npu cBsa3u @(M) =0 no merony Jlarpanxka (paccMOTpUTE CIay4all OBYX HIIM TpeX

NIEPEMEHHBIX).



142. Chopmymupyiite Teopemy Beliepmrpacca 00 orpaHudeHHOCTH  (QYHKIIHH,
HENPEPbIBHON B 3aMKHYTOW OTpaHUYEHHON 00JIaCTH.

143. Chopmymupyiite Teopemy Beliepmrpacca o CyIIeCTBOBaHUM HAMOOJBIIETO H
HAMMEHBIIETO 3HAYCHUH (PYHKIIUH, HEMPEPHIBHON B 3aMKHYTOW OTpaHUYEHHON 00JIaCTH.

Tema 4. Jluppepenyuanvrvie ypasreHus.
144. KakoB reoMeTpuyeckuii cMbicl ypaBHeHUs vy '=f(x,v). Hanucats ypaBHeHue

KacaTelbHON K MHTErpanbHOM KpUBOi ypaBHenust y' = x“y~ B Touke My(1, 2).
145. [laiite omnpenenaeHUEe H3OKIMHBI IUPPEpeHIUATbHOIO ypaBHeHUs v '=f(x,y).
U3oknuubl ypaBHeHus y' =x-/y ecTb: A) okpyxknoctd; B) mpsameie; C) mapa6onss; D)

runiep6o:sr; E) ammuncer; F) HeT npas. oTBera.

146. lano ypaBHenume ¥’ = x> — 2x + y. Hanumumre ypaBHEHHE IMHHM BO3MOYKHBIX
TOYEK SKCTPEMYMOB €r0 HHTEIPAIbHBIX KpUBBIX. Cenaite uepTéx.

147. Chopmynupyiite Teopemy Komm mst ypasuenust y¥' = f(x, ). Ilycts {1 — obnacts,

B KOTOPOM BBIIIOJHEHBI €€ YCIOBUS 3TOr0 ypaBHeHUs. Kakue M3 mocieayrounmx yTBEpKIeHUN
CTpaBeUIMBBI: A) €ro HMHTETrpajbHbIE KPHBBIC MOTYT HMMETh pa3pbiBel 1-ro poma B 1, B)

UHTErpajbHBIC KPUBBIC MOT'YT UMETh yIJIOBOM 3KcTpeMyM B {1; C) HHTErpaibHbIe KPUBBIC MOTYT
nepecekatbcss B {1; D) HMHTerpajibHbie KpPHBBIE MOTYT OBITh NPSAMBbIMH JIMHUsAMH, E) Her
NPaBUWIBHOTO yTBepkIeHUs? OTBET 000CHOBATH.

148. Pemnre 3anauy Koum: (1 + y*)dx + xydy =0; y(1)=1.

149. Haiinure Bee penieHust ypaBHeHus xy' = y + 4/ ¥ — x 2.

150. Haiigute obuiue peuieHus (MHTErpaibl) ypaBHEHUINA:

151. a) xy —2y=x®cos x; 0) 3y' + ¥ = 1/¥%; B) (x? + xy™)dx + (x*y + y*)dy=0.

152. HaiimuTe BCe JIMHUM, Y KOTOPBIX OTPE30K KAcaTelIbHON MEXIY TOYKOH KacaHHs M
OCbl0 abcIucc MAENUTCS TIONMOJIaM B TOYKE IMEPEeceueHUs C OChI0 OpIUHAT. YKa3aHue:

Hcnonb3yiiTe ypaBHEHHE KacaTeIbHON K KPUBOM.
153. Coopmymupyiite Tteopemy Komm s ypaBmenus y'' = f(x,y,¥"). Kakos

TeOMETPHYECKHH CMBICI HadalbHBIX ycioBui y(0) = —1, ¥'(0) =1 ans sToro ypaBHeHHUs?

N300pa3uTe MpHOIMKEHHO WHTETPAIBHYIO KPUBYIO B OKPECTHOCTH HAYadbHOW TOYKH, CUMTAs
IUTs onIpejieieHHoCTr v = 0 B 3TOH OKPECTHOCTH.

154. HaiiTn 3Ha49€HHE OL, TPU KOTOPOM (PYHKIHS ¥ = X~ SBISAETCS PELICHUEM YPABHEHUS
x(x—1)y"—(2x - 1)y '+ ay=0.

"3

155. lano ypaBuenwe: y'"* + xy'' = 2y'. C momoImp0 Kakoi MOJACTAHOBKA MOKHO

NOHU3UTH ero Nopsaok? Hanmummre oOmuii BUa TAKUX ypaBHEHUI.

156. HaiimuTe oOmiye pemeHusl ypaBHEHUH METOJ0M TMOHW)KEHUsS nopsiaka: a) v “=ln x;
0)y'" = ‘% + x.

157. Pemure 3anauy Koum: yy "=(y)*—(v")?; y(1)=1, y (1) =1

158. Kak ¢ mnomompio (yHIaMEeHTaIbHOW CHCTEMBbl pemeHui v, (x), .., ¥,(x)
3anucath obuee pemenue ypasHenus L[y] = 07 [louemy HylieBoe pelIeHUE HE MOXKET BXOAUTh
B (pyHIaMEHTAIIbHYIO CUCTEMY pellIeHu ypaBHeHus L[y] = 07

159. lano ypasuenwe: y'" —5y' +ay = 0. Ilpn kKakoM 3Ha4eHWH O YUCIO 3 Oymer

KOpPHEM €ro XapakTepucTuueckoro ypaBHeHusa? Haiitu ofmee pemeHue JaHHOTO
TQGepeHIMaIbLHOTO YPaBHEHUS TIPU HaliJICHHOM 3HAYCHUH (L.

160. Jluneitnoe oaHOpoaHOe Au(QepeHInaIbHOe YypaBHEHHE 3-TO MOpsAKa C
MIOCTOSTHHBIMHA KOA((UIIEHTaMH UMEET YacTHBIE pemieHus: 1, sin 3x. DTO ypaBHEHHE MOXKET



umeth Bua: A) ¥ —9y =0; B) v'"—9y"'=0; C) v'"4+9y =0; D) ¥'""+9y' =0; E) ner
[PaBUIILHOTO OTBETA.
161. Pemnte swmHeiiHOe ypaBHeHwe y'' — 2y +v =e*/x MeromOM Bapuanuu

MPOU3BOJILHBIX MOCTOSIHHBIX.
162. Haiinute o0Imiee pemieHne JIWHEHHOTO HEOJHOPOJHOTO YpPaBHEHUS METOJIOM
HEONPENENEHHBIX KOdQPUIUEHTOB: y "—y=2e™ —x°,
163. Haiimute wacTHOE pelIeHHWE JTUHEHHOrO0 HEOJHOPOIHOTO ypaBHEHUS V “+y=de™,
YIOBJIETBOpsIOLICE HadanbHbIM YycioBuaAM y(0)=4, y{0)=-3, mMeTomoM HeONpenCIEHHbBIX

K03 PHUIIHEHTOB.
164. Haiingute oOree penieHue cucTeMbl nuddepeHInanbHbIX ypaBHEHUH
dx
—=2x + v,
dt i
ay 3x +4
— = 3x V.
dt -

Kputepuu u mikana orieHMBaHUs IO OLEHOYHOMY CPEICTBY «(POHTATbHBIA U UHIUBUYaTbHBIN
onpocy»

[IIxaa onieHnBaHus Kputepuit onennBanus

OoTIINYHO (5) CryaeHT TinyOOKO W B TIOJTHOM OOBEME BIAACET MTPOrPAMMHBIM
MaTepuaioM. ['paMOTHO, MCUEPNIBIBAIOIIE U JIOTUYHO €ro H3JiaraeT B
YCTHOM miM mucbMeHHOU (opme. [Ipu 3TOM 3HAET peKOMEHIOBAaHHYIO
JTUTEpaTypy, MPOSBISET TBOPUECKHUI MOAXOA B OTBETaX Ha BOIIPOCHI U
NPaBUIBHO OOOCHOBBIBAET TMPHHSITHIE PEHICHUS, XOPOIIO BIIAJCET
YMEHHSIMH M HaBbIKaMU IIPU BBIIOJHEHUH NMPAKTUYECKHUX 33]1a4.

xopotuo (4) CryaeHT 3HaeT HOpOrpaMMHBIM MaTepuajng, IPaMOTHO U IO CYTH
u3jgaraeT ero B YCTHOM MM IUCbMEHHOM ¢Qopme, nomyckas
HE3HAYUTENIbHbIE  HETOYHOCTHM B  YTBEPXKJIEHHUAX, TPAKTOBKAX,
ONpeNieIeHUsAX M KaTeropusx WIM HE3HAUYUTEIbHOE KOJIMYECTBO
omnbok. [Tpu 3ToM Brageer HEOOXOAUMBIMU YMEHUSIMU U HaBBIKAMH
IIPY BBIIIOJIHEHUH NPAKTUYECKUX 3a/1a4.

ynoBieTBOpuTenbHO | CTYyA€HT 3HAaeT TOJNBKO OCHOBHOM NPOTPaMMHBIA  MaTepual,

(3) JIOMTyCKAaeT HETOYHOCTH,  HEAOCTATOYHO  4YETKHE  (OPMYIHUPOBKH,
HETOCJIEZIOBATeIbHOCTh B OTBETAaX, MH3JIaTa€MBIX B YCTHOH WIIU
nucbMeHHON (opme. [Ipu 3TOM HEITOCTaTOYHO BiIAJAEET YMEHUSAMHU U
HaBbIKaMU TP BBINOJHEHUM IpakTHUUecKux 3ajaad. Jlomyckaer 1o 30%
OLIMOOK B M3JIaraeMbIX OTBETAX.

HEYJIOBJIETBOPUTENBHO | CTYyIEHT HE 3HAET 3HAUUTENIBHOM 4YacTH NPOrpaMMHOrO Marepuala.

(2) [Tpu 3TOM JToMycKaeT NpUHIMIHAIbHbBIE OIIUOKHU B JI0Ka3aTeIbCTBaX, B
TPaKTOBKE TIOHATUNH M KAaTErOpUi, MPOSABIAET HU3KYI KYJIbTYypy
3HAaHWH, HE BIAJEET OCHOBHBIMHM YMEHMSMH U HaBbIKAMH IIPH
BBIMIOJTHEHUH MPAKTHUeCKUX 3a/1ad. CTy/IeHT OTKa3bIBa€TCs OT OTBETOB
HAa JIONIOJHUTEJIBHBIE BOIIPOCHI

TunoBble BADUAHTHI KOHTPOJILHBIX Pa0oT:

Tema 1. Jluneiinas anceopa.
Bapuant Ne 0
1. Pemnth cucreMy TMHENHBIX ypaBHEHUN MeTo1oM Kpamepa
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3%, + 2x,+x3 =25
2xy +3x, +x3=1
2x) +x, +3x; =11

2. BbluuciauTh onpeaeauTenb

1 1 1 1
1 2 3 4
1 3 6 10
1 4 10 20

3. Pemuth cuctemMy JIMHEHHBIX YPAaBHEHUM MATPUYHBIM METOJ0OM
lxy —2x, + 3%, =6

2xy +3x, — 4x; =20

3xy —2x,—5x; =6

4. Haiitu maTpuily, oOpaTHYIO K JaHHOU
2 1 1
(5 1 3)
2 1 2
5. Pemmmts cucremMy TMHEMHBIX ypaBHEHHH MeToI0M ["aycca
4xy —3x, + 2x3 =9

5x, +6x, — 2x; = 18

Tema 3. Mamemamuueckuil aHaiu3

Bapuant Ne 0
1. HaliTn HeonpeieneHHbIi UHTErpal, UCI0JIb3Ys TaOIUILy U €0 OCHOBHBIE CBOMCTBA.
3y — — 1 4dx
J. (x 4 +5xyx + Yx— - ,_ﬂ)dx
'\,"_':(- x— 4

2. HaiiTu HeompeneNeHHbI HWHTErpasl, MCHOIb3Yys MeToA (OPMUPOBAHUS CHEIUAIBHOTO
BBIpa)KEHUS 1101 3HaKOM TuddepeHImana.

f(x:—Ej‘lExdx J-w.,“xf—Ex—l-S(Ex—E)dx

3. Haiitu HeomnpeneneHHbI HHTErpaj, HCIOJB3YS METOJ 3aMEHbl IMEPEMEHHBIX U METOJ]
UHTErPUPOBAHUS 10 YACTIAM

f[z}ff—xfs.f“)dx J-lmdx

12

4. HaiiTu HeomnpeaeneHHbIH HHTETpall OT APOOHO-pallMOHABHON (PyHKINN

(8x3 + 2x° + 4x — 1)dx J‘ 12
x4+ 7x +15

x—1

11



5. HaiiTu HeonpeAeIeHHbIM HHTETPal OT TPUTOHOMETPUUYECKUX (DYHKIIUN

. 2—D5x m
J sin2x - cosdxdx J- cos 3 singdx

Tema 3. Mamemamuueckuti ananus («Onpeodenenuviil unmezpany, cemecmp
2).
Bapuant Ne 0
1. BeruMcauTh onpeeneH bl MHTerpat:

1 -~
x“+1

(x4 3x+ 1)2
0

2. BeraucnuTh miomans GUrypel, OrpaHU4eHHYIO JTHHUSMU:

{x = Beos?t — 2cos2
y=x? y = 2sin®t’ P e
e e T _
y=2-x 0<t<— 0=t=3

2
3. BeluucauTe AJIMHY AYTH KPUBOM:
v = —In(cosx), {x = 3(t —sint) , p = 2cosg,
T y = 3(1 — cost) 0 T
o T = = .
O=x=7% Sst<m ?=3

4. Bpruucnauth o0beM (3a7aua a) U IUIOIMIAJL TMOBEPXHOCTH BpamleHus (3agada 0) Tena,
MOJTyYEHHOTO BPANICHUEM 3aJIaHHOUN (PUTYpPBI BOKPYT ocH O'x:

- y=1l-x

5. BeraucnanTh HeCOOCTBEHHBIN MHTETpajl UM YCTAHOBUTH €T0 PACXOJAUMOCTh
[=a}
J xe™* dx
0

Tema 3. J{luppepenyuanvrvie ypasreHus.
Bapuant Ne 0
1. Haiitu oOmiee permenue win pemuTs 3anady Komm mis nuddepeHImanibHbpIX YpaBHEHUNH C
pa3essIoIUMUCS TEPEMEHHBIMU:

12



—
FJ = 2\-".-!"?’

xy' —ylny =0
y(0) =1

2. Haiitu oOuiee pemieHue WM pemuTth 3aaady Komm amns oaHOpoIHBIX AudQepeHnranbHbIX
YPaBHEHUH [IEPBOTO MOPsIIKA.

ydx + E[f"x_}r —x)d}r =0

xy*y — (P +y3) =0;
yY ey y(1)=1

3. Haiitu o0mue pemeHust TMHEWHBIX T depeHInaTbHbIX YpaBHEHHHA EPBOTO MOPSIKA!

e—.t'

v + tgxy = —cosx; v _|_E =
B x x

4. Haiitn oOmiee pemeHne wid pemuTth 3amady Komm st auddepeHnnanbHbIX ypaBHEHHUHA
BTOPOTO MOPSJIKA, TOMYCKAIOMINX NOHIKECHNE TTOPSI/IKa

y 2 2x
y' —cosbx = —; y'————y' =10;
VX i x-+ 1°

5. Haiitu pemenuss nuHEHHBIX IUBGEpPEeHINATBFHBIX YPaBHEHUH BTOPOTO TMOpSIKA C
MTOCTOSTHHBIMH KO3 (UIIMCHTaAMH

};,.H_I_E}FH :ﬂ: }FHF_EFH_E}F:IEQ-I:

Kputepun u 1mikana oOIEHMBaHUS 1O OILICHOYHOMY CPEICTBY «KOHTPOJIbHAS

paboTay
[IIkaJyia OLICHUBAHHUS Kpurepuii orieHUBaHHUsI
5 KonTponbHast paboTa BBIIIOJIHEHA HA BBICOKOM YPOBHE (IpaBUIIbHBIE
otBeThl Aanbl Ha 90-100% BompocoB/3a1ay)
4 KonTponbHas paboTa BBIIIOJIHEHA HA CPEAHEM YPOBHE (IIpaBUIIbHbBIE
OTBETHI JIaHbl Ha 75-89% Bompocos/3aaay)
3 KonTponbHas paboTa BbIIIOJIHEHA HA HU3KOM YPOBHE (IIpaBUJIbHBIE
oTBeThI JaHbl Ha 50-74% Bompocos/3aaay)
2 KonTponbHas paboTa BbIIIOJIHEHA HA HEYAOBIETBOPUTEILHOM
ypoBHE (TIpaBUJIbHBIE OTBETHI AaHbl MeHee YeM Ha 50%)
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TunoBbie BApMAHTHI JOMAIIHUX 3aAAHUM:

Cemecmp 1.
Bapuant Ne 0

1. Jaubl KOOpAMHATHI BEPILIUH TPEYroJibHUKa ABC:
A(—8; — 3); B(4; —12), C(8; 10).
Heo0Oxonumo HaiiTu:
- JUIMHY CTOPOHEBIL AF
- ypaBHEHHE CTOPOH AB 1 BC 1 UX yrioBble KOA()PHUITUEHTHI,
- yroi W Mexnay npameiMu AE 1 BC B paguaHax;
- YpaBHEHUE BBICOTHI D U €€ [UINHY;
- ypaBHeHUE MeauaHbel AE ¥ KOOPAMHATHI TOYKH K IepecedeHus dTOu
MeIUaHEI ¢ BBICOTOH D
- ypaBHEHUE MNPAMOWUL, KOTOpass MPOXOAUT dYepe3 TOuKy K
[apajjiejIbHO K CTOpOHE AB;
- KOOPAMHATBl TOYKH F(xg,Vyz), KOTOpas HaXOAMTCA CHMMETPUYHO
TOYKE A OTHOCUTEIBHO NIpsMOK CD.

2. lano: Touka A(2; 5) u npamas v = 1. Heo6X0a1uMo COCTaBUTh ypaBHEHHUE T€OMETPHUYECKOTO
MeCTa TOYEK, PABHOYNAJIEHHBIX OT 3aJaHHON TOKU A(x 4, V) U IPAMON v = d.

[TomrydyeHHOE ypaBHEHHE MIPUBECTH K MPOCTEUIIIEMY BUIY U IOCTPOUTH TpaduK KPUBOH.

3. 3amaHbl 1BE CHCTEMBI JIMHEWHBIX ypaBHEHHH. Pemuts nepByro cucremy meronoM Kpamepa.
Ilomy4yeHHBI NpH pPEHIEHUH IIEPBOM CHUCTEMBI PE3YJIBTAT IPOBEPUTH C IOMOINBIO METOAA
oOpartHo# MaTpuIbl. BTopyto cuctemMy pemuTs ¢ momoInbsio Metoza ["ayccea.

4x) — 1x, + 4x; = —10, 3x, +5x, —1x; =1,

4. 1aHbl KOOpAMHATHI BEPIIMH MUpaMusl ABCD:
A(2; —3; 1),B(6; 1; —1),C(4; 8,—9),D(2; —1; 2).
Heobxonumo:
- 3anucarb BeKTopHEE, AC, AD B OPTOHOPMAJILHOM CUCTEME E?,}, E}
Y HAalTH MOJYJIM 3THX BEKTOPOB.
- Haiitn yron mexny BeKTopaMu AB u AC.
- Haiitu mpoekuuro Bekropa AD na BEKTOpP AB.
- Brruncnuts miomans rpanu ABC.

- Haiitn 06bem nmupamunibl ABCD.
5. JlaHbl KOOPAMHATHI YETHIPEX TOUEK:

A(—E; —2; —-’-1-), B(—il-; 2; —?), C(S; 0; 3),M(—1; 3; l:lj.
Heo0Oxomumo:
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TOYKH A4, Eu C.

CocTaBuTh ypaBHEHHME IUIOCKOCTH (I, KOTOpas IPOXOIUT 4Yepes3

CocTaBuTh KaHOHMYECKHE YPABHEHMSI NPAMOH, KOTOpas MPOXOAUT
yepe3 TOUKy M NepneHAuKYJISIPHO K INIOCKOCTH .

HaiiTn Touku nepecedyeHus moJiydeHHOM MPsIMOM € TIJIOCKOCThIO @ U
C KOOPAWHATHBIMU IUTIOCKOCTAMU XOY, X0Z, Y OZ.

HaiiTu pacctosHue ot Touku M 10 IUIOCKOCTH .

6. Beranciauts cneayroiue npeaesnsl (He moiab3ysch npaBuiioM Jlonurans).

x*—2x243
lim —
a—om dx= 4+ 3x + 2

3x*4+8xL5
lim ——
x=—13x-+9x 4+ 6

1 — cosdx

- ]

2

lim
x—0

x*+2
lim ————
x=m 3x-+2x—1

Vvae+4—-1

lim —
x=—9

x—+—3

sin3x

lim
x=0 tglx

3

x+2

lim
x—0

2x2—3x —2
lim ———
x=2x-+3x + 10

2—+/x—3
lim —
x=7  x=—49

lin'é[l + 4:()1_7

7. 3amannayio GyHKIUIO v = f(x) WCCIIe0BaTh Ha HEMPEPHIBHOCTH M BBISICHUTH XapaKTep TOYEK
pa3pbiBa. Crenath cxeMaTuyeckuil rpaduk

Flx) = 47

flx) =

8. Haiiti nepByro npon3BoHy0 V', 3aJaHHbBIX QYHKIHUIA:

_2(3x*+4x’—x—2)

¥y —
15vx+1
tgx — ct
};r = Hrctg (gx—'_gx)
Va2

x-, ecar x =0
X T
tg—, ecoum 0=x =—
2 2
T
1,

ecal x = —
2

}r=x—ln(2+ex+2\.“m)

—

v =sinV3+—-

9. Haiiti nepByro IpOU3BOIHYIO ¥',. 3a1aHHBIX (YHKIHMIL:

v = (Hrctng':l.-’ﬂln (arctgx)

};r:x-e}'
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1 sin®3x

3 cos6x

_3t7+1
3t3

+3
=sin|—+1t
y 51n(3+)



10. Jlana ¢yHkuus v = f(x) M 1Ba 3Ha4eHUs apryMeHra x; U x,. HeoOxogumo HaiTh
NpUOIMKEHHOE 3HaYEHUE NaHHOH QYHKIUM NP X = x,, UCIIOJIB3Yys €€ 3HAYCHUE NIPU X = x, U
3aMeHss npupocT Ay GyHkuuu v = f(x) cooTBeTCTBYIOIMM AU depeHuuanom dy:

y = 3V3x*+ 8x — 16; ¥y = cos(x);
x, =4, x, =394 x, = 60°% x, = 63",

11. BBIMOTHUTE MTOJIHOE UCCIIEIOBAaHUE 3a/TaHHBIX (DYHKIIUN U IIOCTPOUTH HX TPAPUKHU:

3 2x
v:x —|:4 U:—e }F=x3_3x:+3
. x= . 2x

KpI/ITCpHI/I 1 IKaJI1d OOCHUBAHUWSA 110 OICHOYHOMY CPCACTBY «AOMAIITHCC 3aAaHUA»

[Ixana OLICHUBaHUA Kputepuit onennBanus
(uHTEpBA OAJITIOB)
3auTeHo [IpaBunbHO pemenbl 90-100% 3ananunii
He 3aureno [IpaBuibHO peniensl MeHee 90% 3amanuii

OneHOYHbBIE CPEACTBA /1JIsl MPOMEKYTOYHOI aTTecTanuu (/3K3aMeH)

Tunoeoti obunem. Cemecmp 1.

buner Ne 0
1. TlpousBeneHus BEKTOPOB. 1 Gamn
2. Pemuth cucteMy TUHEHHBIX anreOpanyecKux ypaBHEHUI 1 Gamn
3%, +4x,+ 2x; =8
1+ 5%, +x3=0
3. 3amaHbl KOOPAMHATHI BEPUINH TPEYTOIbHUKA 1 Gamn

A1(3; 1; -’-1-),:‘-1: (—1;6; 1),:‘-13 (—1;1; 6). HaiiTu:

a) BekTOpbl ¢ = A, A, u d = A Ay}

0) JAJIMHBI BEKTOPOB ¢ M d
B) CKJIIPHOE MPOU3BEIEHHUE BEKTOPOB ¢ d;

1) YIOJI MEX/1y BEKTOPaMH ¢ 1 d;

€) BEKTOPHOE IIPOHU3BEICHNUE € X d;
) TUIOLIA(b TPEYToJabHUKA A A, A,

4. Haiitu npou3BOIHYIO 1 Gamn
y=(x*+x+1) - tg(2x)
5. IlpoBectu moiHOE Ucce0BaHUE (PYHKIIUN U IOCTPOUTD Ipaduk 1 6ann
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ef(.r+1:|

T

T 2(x+ 1)
Ymeepoicoeno na 3acedanuu kageopwt [IM, npomokon Ne_ om 20 e
3aBemyromuii kadeapoit ooy. Manwiii B.B.
Jlextop ooy. Manwiii JI.B.

Kputepun wm mikana OICHMBAHHUS TIO OICHOYHOMY CPEACTBY IPOMEKYTOUHBIN
KOHTPOJIb (9K3aMEH)

[Ixana oueHuBaHUA Kpurepuii onieHuBaHus

oTIn4HO (5) CryzaeHT T1y0OOKO W B MOJIHOM O0BEME BIIaJICET MPOTPAMMHBIM
MaTepuajioM. [paMOTHO, WHCUEpNbIBAIOIIE U JIOTUYHO €ro
u3JaraeT B yCTHOW WM mucbMeHHOU ¢opme. [Ipu 3TOM 3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYpPy, MPOSBISIET TBOPUECKHUI MOAXOT
B OTBETAaX Ha BOIPOCHl M MPABUIHHO OOOCHOBBIBAET NMPHUHSTHIC
pellleHus, XOpOIIO BIaAeeT YMEHUSMU M HaBbIKAMU MpU
BBINOJIHEHUH MTPAKTUYECKHX 33/1a4.

xopoio (4) CryzaeHT 3HaeT NporpaMMHBIA MaTepuai, IPaMOTHO U 10 CYTH
u3jaraeT ero B YCTHOM WM NUCBbMEHHOW (opme, HoIyckas
HE3HAYUTENIbHbIE HETOYHOCTU B YTBEPKACHUSIX, TPAKTOBKAX,
OIpeNIeNIEHUAX M KaTeropusx WIM HE3HAYUTEIbHOE KOJINYECTBO
ommbok. Ilpm 3TOM Biazgeer HEOOXOAWMBIMH YMEHUSMHU |
HaBBbIKAMU IPU BBIOJHEHUU PAKTUUYECKUX 3a]1au.

YIOBJIETBOPUTEIHHO (3) CTyneHT 3HAaeT TOJBKO OCHOBHOW MPOTPAMMHBIN MaTepHall,
JIOTTYCKaeT HETOYHOCTH, HEJIOCTATOYHO YETKHE (HOPMYITHPOBKH,
HETIOCTICIOBATEIbHOCTh B OTBETAX, M3JIATaeMbIX B YCTHOW WU
nucbMeHHOW (opme. I[lpum 5TOM HETOCTaTOUYHO BIAJEET
YMEHHUSMH W HaBBIKAMU TIPU BBITIOJTHCHUH MPAKTHYCCKHUX 3ajad.
Jomnyckaet 10 30% oummboK B U3J1araeMbIX OTBETaX.

HEyA0BIETBOPUTENHHO (2) | CTyaeHT He 3HaeT 3HAYUTEIBbHOM YacTh MPOTPaMMHOTO
Mmatepuana. [Ipu 3ToM AomycKaeT MPUHIMIHAIBHBIE OIIMOKU B
JIOKa3aTeNIbCTBaX, B TPAKTOBKE MOHITHI U KaTErOPUM, IPOSBIISIET
HU3KYIO KyJbTYPY 3HaHHM, HE BJIaJIE€T OCHOBHBIMU YMEHHUSIMH U
HaBBIKAMH TIPU BBIMOJHEHUU MPAaKTHUYECKUX 3amad. CTyleHT
OTKa3bIBAE€TCsI OT OTBETOB Ha JONIOJIHUTEJIbHBIE BOIIPOCHI
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JIncT n3MeHeHn! U NOIIOJIHEHUN

/o

Bunsl nononneHuii u
N3MEHEHUH

Jlata 1 HOMep MpoOTOKOIA
3acenanus kadeapsl
(xadenp), Ha KOTOPOM OBLITH
paccMOTpeHbl U 0JJOOPEHbI
U3MCHCHUA U JOIIOJIHCHUA

[Toamucs (c
pacudpoBKOi)
3aBenyroniero kageapoit
(3aBenyromux Kadenpamu)
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JKCIEePTHOE 3aKJII0UYEHH e

[IpencraBnennsii  (GoHA ONEHOYHBIX cpeactB (mamee - @OOC) mo
nucuumuinHe «MatemaTtrkay cooTBeTcTByeT Tpeboanusim GI'OC BO.

[Ipennaraemblie GOpMBI U CPEACTBA TEKYLIETO U MPOMEKYTOUYHOIO KOHTPOJIS
aZieKBaTHbBl LEISIM U 3aJayaM peali3allid OCHOBHOM MpOQeCcCHOHATbHON
oOpa3oBaTebHOM IIPOrpaMMBI o HaIPaBJICHUIO HIOATOTOBKH
43.03.03 'ocTHHUYHOE [ETIO.

OneHouHble  CcpeacTBa I TEKYIIEr0  KOHTPOJS — YCIIEBAEMOCTH,
IIPOMEKYTOUHOM aTTECTALMH [0 UTOraM OCBOEHHMSI TUCLUIUIMHBI PECTaBICHBI B
MOJIHOM 00BEME.

Bunel OLIEHOYHBIX CpEACTB, BKIIOYCHHBIE B TMPEACTABICHHBIA (OH],
OTBEYAIOT OCHOBHBIM IpuHIMNam ¢popmupoBanus OOC.

Pa3paGoTanHblii ¥ TpenCTAaBICHHBIA I AKCIEPTU3bl (POHJA OLEHOYHBIX
CPEICTB PEKOMEHJYEeTCS K UCHOJIb30BAaHUI0O B  NPOLECCE  IMOArOTOBKH
oOy4Jaronmxcs, o yKa3aHHOMY HalpaBJICHHUIO.

[Ipencenarens y4eOHO-METOIUYECKOM
KOMHCCUU (PaKyJIbTeTa KOMITbIOTEPHBIX
CHUCTEM u MH()OPMAITMOHHBIX
TEXHOJIOTUI H.H. BerpoBa
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