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IHacnopr
(oHIa OLIEHOYHBIX CPEACTB 0 YUEOHOM TMCIUTIIUHE
«BpICIIasi MaTEMaTHKA»
Ilepeyenb KOMIeTeHIIM (3J1eMEHTOB KOMIIeTeHIHI), (POPMUPYEMBbIX B

pe3yJibTaTe 0CBOEHUS Y4eOHOI TN CHUILIUHbI

No Kon DopmyJIHpPOBKa KonTponupyemeie OTanel
/1 | KOHTPOJIUPYEMOit KOHTPOJIUPYEMOM TEMBbI y4eOHOU dopmupoBanus
KOMIIETEHIIH KOMIIETEHIIH TV CLATUIMHBI (cemectp
U3Y4EHHUS])
1 |VK-1 crocobeH Tema 1. 1
OCYILECTBIISITh  TOUCK, | JIuHeiHas anreGpa (HayaJIbHBIN)
KpUTHYECKHI aHanu3 U | Tema 2. 1
cuHTe3 uHpOpMaIUy, | AHAIUTUYECKAS (Ha4aIbHBIN)
OPUMEHATh CUCTEMHBIH | reOMeTpHs
noxxon Juis pemieHus | Tema 3. 1,2
IIOCTaBJIEHHBIX 3a]1a4; MaremaTrueckuit (HayaIbHBIN)
aHaJIn3
Tema 4. 2
KoMIutekcHbIi aHanm3 (HayaIbHbBIN)
Tema 5. 2
Juddepenumanpaple (HayanbHBIN)
YpaBHEHHUSI
Tema 6. 3
Teopus psoB (HaYaJIbHBIN)
Tema 7. 3
Kparubie n (HayanbHBIN)
MIOBEPXHOCTHBIE
WHTETPAJIBI
Tema 8. Teopust nosns 3
(HayanbHBIN)
1 | OIIK-3 croco0eH pemats | Tema 1. 1
npuKiIagHble 3anaun B | JIuHelHas anreOpa (HayanbHBIN)
obOmactu obecneuenus | Tema 2. 1
MOKapHON AHanuTthueckas (HayanbHBIN)
0€30MacHOCTH, OXPaHbl | FCOMETPHUS
OKpyKaromeil cpersl U | Tema 3. 1,2
JKOJIOTHYECKOU MaremaTuueckuit (HauaTbHBIN)
0e30IacHOCTH, aHaJIn3
UCIIONIb3YSl TEOpUI0 WU | Tema 4. 2
METOIbI KoMiiekcHbIN aganns (HaYaTBbHBIN)
byHIaMEeHTaIBHBIX Tema 5. 2
HayK. Huddepenmnmanpapie (HaYaTBHBIN)
yYpaBHEHHS
Tema 6. 3
Teopus psnoB (HayaIbHBIN)
Tema 7. 3
Kpatnbie n (HauanbHBIN)
IIOBEPXHOCTHBIE
WHTETPAJIBI
Tema 8. Teopust nosst 3




(HAYaIBHBIN)

Iloka3aTenu u KPpUTEPHUHU OLICHUBAHUA KOMHeTeHHHﬁ,
OIMHCaHHuE IIIKAJ ONCHUBAaHUSA

No Kon [Tokazarens onienuBanusa |Kontponupyemeie | HaumeHoBaHue
/Tl | KOHTPOJIMPYEMOH | (3HAHUS, YMEHUS, HABBIKH) | TEMbI Y4eOHOM OLICHOYHOTO
KOMIIETEHIINH JUCITUTLIAHBI CpeacTBa
1. VYK-1, 3HATh: OCHOBHEIE moHsATus | Tema 1, @poHTaNbHBIE H
OIIK-3 u meTonsl | Tema 2, WH]IUBUyaJIbHBIC
MaTeMaTHYECKOI0 Tema 3, OIIPOCBHI;
aHaiu3a, B yactu | Tema 4, KOHTPOJIbHBIE
mudpdepennmansaoro  u | Tema 5, paboTHI,
HUHTErpajibHOTO Tema 6, VHAWBHUIYalIbHbIC
HCUYUCIICHUS, teopun | Tema 7, /nmoMarnHue
panoB; Teopuu JauHerHoU | Tema 8 3aJIaHu;
anreOppl; aHATUTHYECKOU MIPOMEKYTOUHAs
TreOMETPHUH; TEOpUU aTTecTanus
Qg depeHIraTbHbIX (3Kx3aMeH)
ypaBHEHUI; OCHOBHBIE
AITOPUTMBI THTIOBBIX
YHCIIEHHBIX METO/IOB

pelIeHNs MaTEMAaTUYECKUX
3a/1au.

YMETbh: UCII0JIb30BATh
METOAbl MAaT€MaTUYECKOIro
aHaJIM3a, aHaAJIIMTHYECKOU
T€OMETPUH, JINHEHOMN
anreopsl, TEeOpuun
GyHKIMH  KOMILJIEKCHOTO
MIEPEMEHHOT0;
HCIIOJIb30BaTh  OCHOBHBIE
IPUEMBI 00paboTKu
9KCIIEPUMEHTAIIBHBIX
JTAaHHBIX.

BIIQJIETh!
MaTeMaTH4YECKUMHU
MOHATUSIMH U CHUMBOJIAMU
JUTS BBIPAKEHUS
KOJIMYECTBEHHBIX "
KaueCTBEHHBIX
OTHOIIICHHUH,
MaTeMaTH4YECKUMHU
METOJIaMU M aJrOPUTMaMHU
B MIPUIIOKEHUAX K
TEXHUYECKUM HayKaM.




MoHBbI OIIEHOYHBIX CPEICTB MO AMCHUIINHE « Bpicasi MaTeMaTHKa»

Bonpoce! 1151 GpoHTANBHBIX U MHAUBUAYAJBHBIX ONPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue  cuctembl  JIMHEHHBIX  anreOpaMuyeckux  YpaBHEHMH  Ha3bIBarOTCS
OIpECIICHHBIMH, HEOIIPENCICHHBIMU, HECOBMECTHBIMU?

2. Kakoii siBisieTcst KBaipaTHasi CHCTEMa JIMHEWHBIX alreOpandecKuX YpaBHCHUI, eClu ee
OIPEACIUTEND PABEH HYIIO?

3. Kakoit nomkHa OBITH cuCTEMa JMHEHHBIX anreOpanyecKuX YpaBHEHH, YTOOBI ee
MOYHO ObUIO pemaTh MeTooM Kpamepa?

4. Cuctema JIUHEHHBIX anreOpanyeckux ypaBHEHMH pemraercs metogoMm [aycca. Kak
y3HaTh, YTO OHA OIIPEIEIICHHAs, HEONPEACIECHHAs, HECOBMECTHAs ?

5. Uro Takoe Marpuna? Kakumu MoryT ObITh MaTpULbl?

6. Kakue maTpuiipl MOKHO TiepeMHOkaTh? Kak oHM epeMHOKarTCs?

7. YUrto Takoe onpeaesnTenb BTOPOro nopsaka’?

8. Urto Takoe onpenenuTenb TPEThEro nopsaka’?

9. Yto TaKkoe MUHOP DJIEMEHTA a;; ONpPEEUTENs?

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

11. YTo 3HaUUT pasioKUTh ONPEAETUTEIND IO FIIEMEHTAaM CTPOKHU WM cToa01a?

12. Kakass marpuia Ha3blBaeTcs OOpaTHOM IO OTHOLIEHHIO K JaHHOM KBaJpaTHOM
maTpuue?

13. Kak 3anMcaTh KpaMEpOBCKYIO CHUCTEMY JMHEWHBIX alreOpandeckux ypaBHEHUH B
MaTpuyHOU popme?

14. Kak mnocTtpouts o0OpaTHY!O MaTpully M JaHHOM KBaJpaTHOW MaTpUllbl C
OIpEeAEIUTENEM, OTIUYHBIM OT HYJIS?

15. Yro takoe BekTop? ero JuimHa? opT BeKTopa?

16. ChopmynupyiiTe CBOMCTBA ONEPALINHU CIIOKEHHS BEKTOPOB.

17. Tpu kaxux yenosusx: 1) |d@ 4+ b| = |d| + |b|? 2) |a@ + b| = |d] — |b]?

18. Kakne HECKOJIBKO BEKTOPOB HA3bIBAIOTCA JIMHEHHO 3aBUCUMBIMU?  JIMHEHHO
HE3aBUCHUMBIMU?

19. Kak reomerpuuecku pacmojararoTcsi Mapa WIH Tpoilka BEKTOPOB JIMHEHHO
3aBUCHMBIX BEKTOPOB? JIMHEHHO HE3aBUCUMBIX BEKTOPOB?

20. YUro Takoe 0a3uc HEKOTOPOTO MHOXKECTBA BEKTOPOB? KOOPJMHATHI BEKTOpa B
BbIOpaHHOM Oa3uce?

21. ChopmynupyiiTe MPaBUIIO CIOKEHHUS ABYX BEKTOPOB, 33JJaHHBIX PA3JIOKEHUSIMU B
HEKOTOpOoM 0Oa3uce.

22. ChopmynupyiiTe MOHATHE MPSAMOYTOJbHOrO 0azuca U MPSIMOYTOJIBHOM JeKapTOBOi
CUCTEMBI KOOPAMHAT.

23. Uto Takoe CKalsIpHOE, BEKTOPHOE U CMEIaHHOE Mpou3BeeHne X BeKTopoB? Kak ux
BBIYUCIIATH? lepedncauTe ux cBOMCTBA M T€OMETPUYECKUI CMBICIL.

Tema 2. Ananumuueckas ceomempusi.

24. Yto Takoe anreOpamdeckas muHusA? ChopMyaupyiiTe TeopeMy 00 HHBAPUAHTHOCTH
MOpsIIKa ANreOpanvdecKon JTHHHH.

25. Hammummre paBEeHCTBa, BbIpaXaroIiue yCIOBUS napauieIbHOCTU u
NEePHEHANKYISIPHOCTH ABYX MPSIMBIX Ha MJIOCKOCTH.

26. [ToueMy IJIOCKOCTH M TOJIBKO OHU HA3BIBAKOTCS IIOBEPXHOCTSIMH 1-TO TIOpsiaKa?

27.Yto Takoe osmaunc? ChopMynupyidTe CBOWCTBO (OKATBHBIX pPagUyCcOB TOYKHU
aunnica. Haliiure KOOpAMHATHI EHTPA CHMMETPHH, ITOTYOCH.
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28. Kakue mnpsiMble Ha3bIBAIOTCS aCHUMITOTaMH TurepOonbl? Hamummre ypaBHEHUS
aCMMIITOT TUNepOoIbl 4x~ — 9y~ = 36.

29. Ilpsimast L 3aiaHa ypaBHEHHEM C YIIIOBBIM KodpduuueHtoM v = kx + b. [losicaure
F€OMETPUUYECKHI cMBbICT Kk U b.

30. Ilpsimple L, u L, 3agaHel ypaBHeHusMH L,:v =k,x+b,, L,:v= k,x+ b,.
Hanumure ycnoBus mapaiienbHOCTH U MEPIEHIUKYISIPHOCTH ITUX MPSIMBIX.

31. Kak reomeTpuyeck 0OBSCHUTD, YTO CUCTEMA YPaBHEHUI

{ﬁlix +B,y+C, =0

A x+ B,y+C, =0

SIBJIIETCSI  HECOBMECTHOM?  COBMECTHOM M  HEONPENENEHHOW? COBMECTHOM U

onpeIeICHHOMN?

32.Ilpu KakoM YCIOBUM IUIOCKOCTh M TpsMas B MPOCTPAHCTBE MapasliedbHbI?
NEePIEeHUKYIIAPHBI?

33. Hanumure yciaoBue NEepHeHIUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

34. Hamummmre oOmee ypaBHEHHE IUIOCKOCTH. KakoB T'eOMETpHYECKHH  CMBICH
K03 UIIMEHTOB ypaBHEHUA?

35. Harmummre ypaBHeHHWE IIIOCKOCTH, NPOXOMAIIed dYepe3 3 3aJaHHBIE TOYKH
My (x5 315210 My (%5525 25), M3(x35 535 23)-

36. 3anuimTe ypaBHEHUE IUIOCKOCTH, IIPOXO/SIICH Yepe3 TaHHYI0 TOUKY M, (x4 ¥y Z5)
IEPIEHMKYISAPHO BeKTOpY 11 = (A; B; C).

37. Uro Takoe smmmncona? Kakumu JTUHUSME SBISIFOTCS €T0 CEYCHUS KOOPAMHATHBIMHU
IUIOCKOCTSIMU B MPSIMOYTOJILHOM JIEKapTOBOI crcTeMe KOOPAUHAT?

38. B xakom ciryyae 3JUIMIICOM] Ha3bIBaeTCs 3JUTMIICOMAOM Bpamienus’? [Ipu BpameHuu
Kakoi (pUrypsl U BOKPYT Kakoi ocu oH oOpa3zyercs?

39. Kakoii cummeTpueil 0051agaoT OAHOMOJIOCTHBI M ABYNOJOCTHBINA THIIEPOOJIOUIBI,
napalosIoNabI U oYemy?

40. HarucaTh ypaBHEHHWS JIMHHH, OOpPa3yIOIIMXCS B CEUCHHH KOOPJIMHATHBIMHU
IUIOCKOCTSIMU THUIEPOOJIOUI0B U MapaboJIONJI0B, 33aJaHHBIX KAHOHWYECKHMMH YpPaBHEHMSMHU.
HapucoBate 311 TuHUM.

Tema 3. Mamemamuyueckuil aHanu3.

41. Kakoe 41cI0BO€ MHOKECTBO Ha3bIBAETCSI OTPAaHUYEHHBIM CBEPXY?
42. Kakoe 4icI0BOe MHOKECTBO HA3bIBACTCS] OTPAHUYCHHBIM CHU3Y?
43. Kakoe 41cI0BO€ MHOKECTBO Ha3bIBAETCSI OTPAaHUYEHHBIM CHU3Y?
44. Yro Ha3bpIBaE€TCSA TOYHOM BEpXHEW I'paHUIE YHCIOBOIO MHOYKECTBA?
45. Yro Ha3bIBa€TCS TOUYKON HIDKHEW I'paHUIEH YMCIOBOTO MHOYKECTBA?
46. Yto Ha3bIBaeTCSI MOJLyJIEM JIEHCTBUTEIBHOTO Yyuca?

47. Tlpu kakux ycnosusx |x + v| = |x| + |v].

48. TIpu kakux ycnoBusx |x + v| = —|x| + |v].

49. Hanummre HEpaBEHCTBA, CBSA3BIBAIOIIME MOJIYJIb CYMMBI U Pa3HOCTH JBYX UYHUCEN C
CYMMOM M pa3HOCTBIO UX MOJYJIEH.

50. N3o6pazure rpaduk GpyHKImM ¥ = sign x.

51. U3o6pasute rpaduk GyHKIHA v = [x] — IeJIas 9acTh Ynclia x.

52. Chopmynupyiite ~ TeopeMy O  Tpemeiie  OrPaHUYEHHOH  MOHOTOHHOMN
G yHKIMH(TIOCIE0BATEIbHOCTH ).
53. aiite onpenencuue moHatus lim f(x) = A Ha s3p1Ke § — &.
SR

54. Maiite onpenencuue moustus lim f(x) = A, ucnons3ys noHsATHE OECKOHEYHO MaIOi
LT

GyHKINY TIpU x — a.



55. ChopmynupyiTe TEOpeMy O CKaTOH NTEPEMEHHOM.
56. CopmynupyiiTe TeopeMy O TpEeIbHOM IepeX0/ie B HEPAaBEHCTBE.
57. Chopmynupyiite Teopemy 00 OrpaHMUYCHHOCTH (YHKIMH, MUMEIONIEH Tpeaes MpHu

58. Copmynupyiite TeOpeMBbI O TIpeesiaX CyMMBI, TPOU3BEICHUS U YaCTHOTO (DYHKIIUH.
59. Chopmynupyiite onpezaencHue mouatus lim f(x) = A Ha s3bIKe § — &.
x—+at

60. Chopmynupyiite onpenenenue mousatust lim f(x) = A Ha s3bIKe § — &.

X—ha—

61. Jlaiite onpenenenue moustus lim f(x) = A.
x—++ oo

62. Jlaiite onpenenenne nmoustus lim f(x) = A.

x—+— oo

63. Maiite onpenencuue moustus lim f(x) = A.
Je—Hoa

64. Hanumure nepBbiii 3aMeyaTeNbHBIN MPEeAe U IPEAesbl, CBI3aHHbIE C HAM.
65. Hanumure BTOpoil 3amMedaTenbHbli Ipeiesl U Mpeiebl, CBA3aHHbIE C HUM.
66. Jlaiite onpenenenue moustus lim f(x) = +co.

LT

67. 27.Maiite onpenenenue moustus lim f(x) = oo,
L

68. Mcnonb3ys onpeneeHne NpoM3BOIHOM, HaiinuTe y'(4), ecim y = y/x.

69. 'eomeTpuvecknuii cMBICT TPOM3BOAHOM. Hammmmre ypaBHEHHME KacaTeIbHOW K
rpaduky GyHKIMU y = arctg x B TOUke x = 1.

70. Haiigute yriibl, moji KOTOPBIMM NEPECEKAIOTCS JIMHUK X~ + vy = 8, v* = 2x.

71. llpuBenute npumep GYHKIUH, Tpa@uK KOTOPOM HMMEET B HEKOTOPOM TOYKe
BEPTUKAIBHYIO KaCaTeIbHYIO.

72. Haiiaure (1) n fi (1), ecnu f(x) = [x — 1|e*. CymecrByer qm f'(1)?

73. Haitmure v/, ecnu: a) ¥ = In(x + Va® + x2); 6) y = arctg th(x).

74. Yto MOXKHO cKa3athb 0 auddepeHiupyeMoctu cymmbl GyHkimi f(x) + g(x) B Touke
x = x, ecid, B JToil Touke: a) dynxums f(x) muddepeniupyema, a ¢yHkims glx) He
muddepentmpyema? 6) ode pyukimu f(x) u g(x) He TuddepeHIUpyemMbI?

75. Vicnionb3ys onpesenenue, MoKaxkuTe, uTo GyHKIMs y = x° — 2x quddepeHuupyema
B TOUKE x = 2 ¥ Haiiaute e€ nuddepennnan B 3Toil Touke.

76. SIBnsiercss MM HENPEPBIBHOCTh (DYHKIMM B JAHHOM TOYKE JIOCTATOYHBIM YCIOBHEM
muddepernrpyemocti? OTBeT 000CHOBATH ¢ TOMOIIBIO IIPUMEpA.

77. Ins kakux ¢pyHkuui nuddepeHman paseH npupamenuto? [lpuseanrte npumep.

78. Chopmymnupyiite, B YEM COCTOMT TCOMETPHUSCKHA W (U3HUECKUU CMBICIT
muddepeHnmana.

79. Uto moHUMaeETCs 101 MHBAPUAHTHOCTRIO (hOpMEI iepBoTO auddepeninana?

80. Ucnone3yst ¢opmyiny g BblUMCICHUs JuddepeHnmana, Haiaure dy, eciu
¥ =x-sinx + cos x.

81. Ilyctp y =sinx, x =cost Kakue u3 cleqylOlMX paBeHCTB CIPaBeIUBbI:
dyl._m = 0; dyl,_z = dx; dy|,_z = — dt?

82. Moxer 1 cymectBoBath f ' (x,), eciu He cymectByet f'(x,)?
83. Haitmure '™ (x), ecom f(x) = Inx - x.
84. Beluuciwre, UCIIOJB3YS HPaBHIIO Jlonurans:

x-cosx—sinx . -2
————;0) lim xs+nx,
x® oy

85. Hanumure (opmysny Teiinopa st GyHKmu f(x) ¢ OCTATOYHBIM WICHOM B (opme:

a) lim
) x—=0

a) [leano; 0) Jlarpanxa.



86. Paznoxure pyakumio f(x) = In cos x nmo Gpopmyse MakaopeHa 10 4I€HOB ¢ x *.

87. C nomoupto ¢Gopmyinsl MakiiopeHa WM KaHOHMYECKUX pa3IoKEHUH IMOIyduTe
npUOIKEHHYI0  GopMyly (OrpaHMYMBAasCh WIEHaMH MOpsAKa x-) Uil (DYHKIMH:

aA)yv=vy1+x,x—=0,|x| <1;,6)y=In(1+ 3x), x =0, |x| <1/3.

e —T+bx

88. Haitnute uucna a u b takue, 4ro lim — =1L
x—0
89. Uccnenyiite byHKIMN u MOCTpoiiTe 1754 rpaduku:
(x—2)"(x+4) x T e
A)y=—"7"——;0)y=——;B) v = V1 —x=.
) 4 ; 0) P ) v

90. Kakoifi 3 KOHYCOB, OINHCaHHBIX OKOJO JaHHOTO IIapa paauyca KR, HuMeer

HAaUMEHBIIHUNA 00BeM?
91. Kakas ¢yHKUus Ha3blBacTCs NEPBOOOPA3HONM MO OTHOWIEHHIO K (GyHKuuM f(x),

3a/IaHHOM Ha JAHHOM IPOMEXYTKE?

92. Yem otnuuarotcs ABe MepBooOpazHbie GYHKIIUU JJIA OJHON M TOW XK€ (PYyHKIIMU HA
OJIHOM U TOM K€ MPOMEKYTKE?

93. B ueM cOCTOHT CBOMCTBO JIMHEHHOCTH JIJIsl HEOTIPEICIICHHOT0 HHTerpaia?

94. 3anumuTe GopMyITy HHTETPUPOBAHUS 110 YACTSIM B HEOTIPEICIICHHOM HHTETpaJe.

95. Kakyro TIOJICTAHOBKY HY)KHO BBINOJIHUTh TUIst panroHaIH3aIUU
unrerpanaf R (3/x, {x) dx?

96. YkaxuTe palMOHAIU3UPYIONIYIO II0CTAHOBKY JJIs MHTerpana | R (x, ";I“}i—ﬁ)

97. Kakoii unTerpai Ha3bIBaeTcst HeOepyIHUMcs?

98. ChopmymnupyiiTe OCTATOYHOE YCIOBUE CYIICCTBOBAHHMSI IIEPBOOOPA3HOM.

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

100. Yemy paBHa MPOU3BOIHAS HEOIIPEICIEHHOTO HHTErpaa’?

101. IMokaxwure, 4ro ¢yHKMH F)(x)=— %cos 2x; F(x) =sin’x  sBasiores

NepBOOOPA3HBIMH OHON U TOH ke (DYHKIIMU Ha YUCIOBOM OCH.
102. Jokaxwure CIIPaBEJINBOCTh bopmyIbI TSt TaOJIUYHOTO
unrterpana x" dx;(n # —1).
dx
a®+at’

103. Jlokaskute CIpaBeuIuBOCTb GOPMYJIBI is TAGIMIHOrO HHTErpaa |

dx
Crv—
dx
= +pxtg
dx

104. Boruncnure unrerpan [ ; (qr - %ﬂ = III), CBeJIsl €T0 K TaOJIHMYHOMY.

105. Boruncnure unrerpan [ ; (qr - %ﬂ < III), CBeJIsl €T0 K TaOJIHMYHOMY.

106. Boruucaunre uaterpai [ , CBEJIA €0 K TaOJIMYHOMY.
q

JxTtpxt

107. BbIYKCIIUTE € OMOIIBI0 HHTETPUPOBAHKS MO YacTAM | x - sin ax dx.

108. 3anuiuuTe HWHTETPAIBHYI0 CYMMY, COCTaBICHHYIO [uisi OGyHkumd f(x) Ha
npoMexyTke [a; b]. OObSICHUTE CMBICI BETHYHH, BXOASAIINX B hopmyy.

109. Kakoii reomeTpuyeckuii CMBICT MMEET ONpPEIeIICHHBIH HHTErpal f: f(x) dx, roe
f(x)- HenpepbiBHAsI HeOTpHULIATEIbHAST YHKIUSI?

110. ChopmynupyiiTe OCTATOYHBIC YCIOBUS WHTErpupyeMocTH GyHKIuuf(x) Ha
KOHEYHOM IIPOMEXKYTKE [a, b].

111. Kakas ¢yHKIMS Ha3bIBA€TCSA MHTETPUPYEMO Ha MpOMexyTke [a, b]?

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



113. Chopmynupyiite  HEOOXOAUMOE  YCIOBHE€ HWHTETPUPYEMOCTH (DYHKIIMH Ha
NpOMEXYyTKe [a, b].

114. Yemy paBeH omnpeneneHHbId WHTETpal OT HEYETHOH (PYHKUUHU MO CUMMETPUYHOMY
NpOMEXYyTKY|[—a; a]?

115. Ecnu npepensl MHTETPUPOBAHUS TIOMEHSAThH MECTaMH, TO KaK H3MEHUTCS BEJIMYUHA
uHTerpana? Beipaszure 3To cBOWCTBO (hOpMYIIOi.

116. ChopmynupyiiTe CBOHCTBO JIMHEHHOCTH ONPEAEICHHOTO HHTETpaja.

117. ChopmynupyiiTe CBOWCTBO, CBSI3BIBAMOIIECE 3HAKHM (GYHKIUM M ONPEACICHHOTO
UHTErpaia Ha IPOMEXKYTKe [a, b].

118. ChopmynupyiiTe CBOMCTBO 00 MHTETPUPOBAHUU HEPABEHCTBA MEXAY (DYHKITUSIMU
Ha IPOMEXYTKe [a, b].

119. Copmynupyiite CBOMCTBO 00 OLIEHKE MOIYJIS ONPEACICHHOTO0 HHTETpaIa.

120. Chopmynupyiite TeopeMy O CpeOHEM [UIsl OIpPENeJIeHHOr0 HHTerpajga ot
HENpephIBHON (YHKIUH.

121. 3anummute Gpopmyny Hetorona — JleitOHuma.

122. [lpuBeanTe TEOMETPUYECKYIO HHTEPIPETALUI0 TEOpeMbl O CpeIHeM Ul
OTIpeNIeIEHHOTO HHTETpaa.

123. Yro Ttakoe cpeaHee (MHTerpajibHOE) 3HaueHHe (YHKUUH f(x) HAa MPOMEKYTKE
[a, b]?

124. Chopmynupyiite ompeneneHue HECOOCTBEHHOTO HHTerpama l-ro poma ¢
OECKOHEYHBIM BEPXHUM MPENIETIOM OT HEMPEPHIBHON (DYHKIUU.

125. Chopmynupyiite ompeneneHue HecoOCTBEHHOro uHTerpaia 1-ro poga ¢
OCCKOHEYHBIM HUKHHUM IPEICIIOM OT HENPEPHIBHOW (DYHKIIHH.

126. Kakoif HeCOOCTBEHHBIN MHTETPal Ha3bIBACTCSI A0COIFOTHO CXOSIIIUMCS?

o + oo dx
127. Vkaxure, I KaKUX 3HAYCHUN MapameTpa p HHTErpa fﬂ - (a = 0) aBasercs
X

CXOSAILINMCS, @ U KaKUX 3HAUYCHUH — PaCXOIAIINMCS

128. 3anumunTe (GopMynbl, BhIpaKaOLIMe CBONCTBO JUHEWHOCTH Ui HECOOCTBEHHOTO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM TIPEICIIOM.

129. ChopmynupyiiTe mnpu3HaK CpaBHEHMs B KOHEYHOH ¢opMe Ha IpuMepe
HECOOCTBEHHBIX MHTETPAJIOB 1-T0 poja ¢ OECKOHEYHBIM BEPXHUM TIPEICIIOM.

130. Yro Takoe nonusiil quddepennuan pynkuuu z = f{x,y)?

131. 3anmmmre  Gopmyiny, ONPENSNSIONIYI0 YacTHYIO TPOU3BOJAHYIO  (YHKITUH
z = f(x,y) 10 IEpEMEHHON y B Touke M, (x4, ).

132. Kaxkast ¢pyHKIUS ABYX apryMEHTOB Ha3bIBaeTCs TG depeHInpyeMoii?

133. 3anumute Gopmyiy, Bepaxkaromlyo nouHslil auddepenunan GpyHkuun z = fx,y)
yepes €€ 4aCTHBIE IPOU3BO/IHBIE.

134. 3anumuTe (opmyiy, BBIPaXKAIONIYI0O BTOPOH MOJHBINA auddepeHunan QyHKIUN
z = f(x,y) 4epe3 e€ 4aCTHbIE IPOU3BOHBIE.

135. Kak cooTHOCATCS MEXTy COOO0M CBOMCTBA HEMPEPHIBHOCTH U U HEPEHITMPYEMOCTH
(GYyHKLINU IBYX IEpEMEHHBIX ?

136. Kakas ¢ynkuus z = f(x,y) Ha3bIBaeTCsA HENPEPBHIBHOM B TOuke M, (x4, 1, )?

137. Kak ompenensercs €BKIUAOBO paccrosHue p(M,,M,) Mexay IByMS TOUKaMH

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

138. Kakast Touka MHOKeCTBa E Ha3bIBACTCS BHYTPEHHEH? TpaHUIHON?
(o (o) (o)
139. Yto Takoe §-OKpeCTHOCTh TOUKU My(x, x5 , wn , X )?
140. Kakoe MHOKECTBO E Ha3bIBACTCSI OTPAHMYCHHBIM? 3aMKHYTBIM? CBSI3HBIM?



141. Chopmynupyiite onpenenenue npenena GyHkuun f(M) = f(x,y) B Touke
My (0. ¥)-

142. ChopmynupyiiTe TeopeMy O paBEHCTBE BTOPBIX CMEIIAHHBIX MPOU3BOTHBIX
dyrwm z = f(x,y).

143. Kak cooTHOCSTCS MeXy c000ii cBOMCTBa MU (HEepeHINPYEMOCTH U CYIIECTBOBAHUS
IEPBBIX YACTHBIX MPOU3BOIHBIX QYHKIMH z = f(x,¥)?

144. Chopmynupyiite onpeaesieHue Mpou3BOAHON GyHKIHH
145. u = f (M) = f(x, v, z) 10 HaIPaBJICHUIO BEKTOPA [.
146. 3anumuTe QopMyidy, BbIpaKaroLlyl0 NPOU3BOAHYIO (GyHKuuu u = f(x,y,z) 1O

HarpasJeHuIo BekTopa Y = (cosa, cosf, cosy) yepes 4acTHBIE IPOU3BOIHBIE KIIMH 1.
Y YH
Bu o
147. 3anumute ¢popMyiy, CBA3BIBAOIIYIO grad it U MPOU3BOJHYIO 5, B 3a7aHHOH TOUKe

CKaJISIPHOT'O TIOJIS .
148. Kak cBs3aHbl HampaBiieHHss HauOosbuiero pocra ¢yHkuuun u = f(x,y,z) ¢
BEKTOpOM grad u B paccMarpuBaeMoil Touke M(x, y, z)?

Bu . Bu o
149. Beipazute max 7 ¥ min— depes grad u B 3aIaHHON TOYKE CKaJISIPHOTO TOJIS 1.

o ) o
150. 3anummre  dopmyny IS TPOU3BOIHOU a—g CIIOKHOU GyHKIIII
.

z=z(uv), u=ulx,v), v=v(xy).

. dy . .
151. 3anumure ¢opmyny IS TPOU3BOTHOMN d—} HESBHON (yHKIMHU, 3aJaHHOMI
i

ypaBHeHueM F(x,y) = 0.

152. 3anumute GopMynBl Ui TPOU3BOIAHBIX HEesIBHOM  (pyHKIMH, 3a1aHHON

3z
ax’
ypaBHeHMeM: F(x,y,z) = 0.

153. ChopmynupyiiTe onpenencHue JTOKATBHOTO MakCUMyMma (JOKJIbHOTO MHUHHUMYMA)
bynkuuu z = f(x,y) B Touke M,(xg, v, ).

154. ChopmynupyiiTe HEoOXOAMMBIC YCIOBHS, a TaKKe JIOCTATOYHBIE YCIOBHS
IKCTpeMyMa QpyHKIMHU z = f(x, ).

155. CopmynupyiiTe TpaBUiIO OTHICKAHHMS HAWOOJIBIIEr0 M HAWMEHBIIETO0 3HAYEHUU
Gynkuuu z = f(x,y) B OrpaHUYEHHON 3aMKHYTOH 00/1aCTH.

156. Yto Takoe cTanuoHapHas Touka QyHKuuu z = f(x,v)?

157. ChopmynupyiiTe onpezneneHue yCIOBHOIO MakcuMyma QyHKkuuu u = f(M) npu
cBs3u @(M) = 0 (paccMOTpHTE Ciydail IByX MM TPEX NEPEMEHHBIX).

158. ChopmynupyiiTe HEOOXOAMMBIC YCIOBUS YCIOBHOTO JKCTpeMyMa (yHKITUH
u = f (M) npu cBs3u @(M) =0 no merony Jlarpanxka (paccMOTpUTe ciydail IBYX WU Tpex

MIEPEMEHHBIX).

159. Chopmynupyiite Teopemy Beiiepmtpacca 00 OrpaHMYeHHOCTH —(DYHKIUH,
HENpPEepHIBHON B 3aMKHYTOM OrpaHUYEHHOM 00J1acTH.

160. Chopmynupyiite Teopemy Beifepmrpacca o cymecTBOBaHUM HaWOOJIBIIETO U
HAaUMEHbBIIEro 3HaUYeHUI (PYHKIINU, HENPEPHIBHON B 3aMKHYTON OTpaHUYEHHOM 00J1acTH.

Tema 4. Komnnekcuolu ananus.
161. Maiite ompeneneHne MHOXKeCcTBa C KOMIUIEKCHBIX ducell. Kakue reomerpudeckue

WHTEPIPETAIMH 3TOT0 MHOKECTBA BaM W3BECTHBI?
. . (V) Iy
162. llyctb z, = 1+1i,z, = —4 +3i. Halttu z, +z,,z, — z,, (z, + z;) (2, — z,), =
163. Yto Ha3bIBAIOT MOYJIEM KOMILIEKCHOTO Yncia z = x + iy?
8



164. Uto Ha3bIBAIOT apryMEHTOM KOMIUIEKCHOTO 4ucia z = x + iy, z # 07 Uro Takoe
TpUroHOMeTpHrUueckas Gpopma 3Toro yucia?

165. Yncna z, =1—1iy3, z,=(1—1i)/(1+1{), z3=1+cos(n/7)+ isin(w/7)
3amnmcarh B TPUTOHOMETPUUIECKOU popme.

166. Ucnonb3ys ¢opmyny MyaBpa, 3amucarh B ainreOpamdeckoil ¢Gopme umcia

z,=((1+i/3)/(1- ij)m, z, = (1+i)%/(1—-1)%

! — I —
167. HaiiTu Bce 3HaUCHHUS CISAYIOMIMX BhIpaXeHHUH: a) v —1 + i/ 3; 0) ‘:.-“ 243+ 24

168. z, =1 —1i+/3, z, =+3+i. 3anucare B ainrebpanyeckoil ¢opme uucna z, - z,;
(21/22)"

169. Yucna z,, z, u z; 3anucare B IOKa3aTelIbHON (opme.

170. Yto Takoe KopeHb anredpauueckoro MHorowieHa P (z)? UYro Ha3pBalOT

KPaTHOCTBIO KOpHs? Omnpenenure KPaTHOCTb KOPHs a=1 MHOTOYJIEHa
P(z)=z"—-(2-)z2+(3+20)z" —(4+i)z+ 2
171. Yucna a, = 1, a, = —i, a; = 2i — BCE IONAPHO PA3IMYHbIC KOPHH MHOIOYICHA

P(z), npu4eM @, — KOPEHb KPaTHOCTU 2, a @, U a3 — IIPOCTbIE KOPHU. 3aIIUIIATE PA3I0KEHUE
P(z) Ha nMHEWHBIE MHOXKUTENH, €CIIM €r0 cTapiuuii kodGGULUUEHT p, = 1; HalinuTe ero apyrue

KO3 PHUITUEHTBI.
172. B ueM coCTOUT CBOMCTBO KOPHEH BEIIECTBEHHOr0 MHOrouwleHa? Yucio a;, = —1 + i

ABJISIETCS KOPHEM MHOTOWIeHa P,(z) = z* + 4z% + 11z% + 14z + 10; HaliTu ocTaJIbHbIE KOPHH
P,(z), 3ammcarh €ro pasioKeHHe Ha BELIECTBEHHbIC MHOKHTEIH IEPBOI U BTOPOIi CTENEHH.

173. Yro Takoe panmoHanbHas anredpandeckas apoods? [IpuBeaure mpuMepsi.

174. Kakyro panuoHalbHyI0 ApoOb Ha3bIBAalOT MpaBWIIbHON? HempaBuibHOU? JIpoOb
]

— 723 IPE/ICTaBBTE B BUJIE CYMMBI anredpanyeckoro MHOro4ieHa 1 npaBuibHON ApoOu.
175. Kakue 1poOM Ha3bIBAIOT 3JEMEHTAPHBIMHU PALMOHAIBHBIMU alredpandecKuMu
npoGsmu? JIpo6s 1/ (x® + 1) pasnokure B CyMMy JIEMEHTAPHBIX JAPOGEH.

Tema 5. Jlugppepenyuanvrvie ypagnenus.

176. KakoB reomerpudeckuil cmbici ypaBHeHHs ¥y =f(x,y). Hamucate ypaBHeHHE
KacaTeJbHOM K MHTErpabHOM KpUBOH ypaBHeHust y' = x“y~ B Touke My(1, 2).

177. lailite onpenenaeHUWe H3OKIMHBI TUPPEPEHIUATBHOIO ypaBHeHUs ¥ '=f(x,¥).
N30oknuHbl ypaBHeHMs y' = x°/yv ecTh: A) okpyxknoct; B) mpsameie; C) mapaGonsr; D)
runep6onsl; E) amnuncer; F) et npas. oTBera.

178. lano ypaBHenwe y' = x*— 2x + y. Hanummre ypaBHEHWE JHMHUM BO3MOMKHBIX
TOYEK SKCTPEMYMOB €r0 HHTErpaJIbHbIX KpUBBIX. Crenaite uepTéx.

179. Coopmynnpyiite Teopemy Kormu pust ypasaenust y' = f(x, v). Ilycts 0 — o6nacts,
B KOTOPOH BBIMOJIHEHBI €€ yCIOBHs 3TOro ypaBHeHus. Kakue u3 mocneayromux yTBEpkKIAeHU
CTpaBE/UTMBBL: A) €ro HMHTETpajbHbIE KPHBBIC MOTYT HMMETh pa3pbiBbl 1-ro poma B (1; B)
UHTETpaJbHbIe KPUBbIE MOTYT UMETh YIJIOBOW 3KcTpeMyM B {1; C) MHTErpaibHble KPUBbIE MOTYT
nepecekatbcss B {1; D) HWHTErpaspHbIe KPHBBIE MOTYT OBITH TNpsSMBIMH JnHUsAMH, E) Her

IPaBUIILHOTO yTBepskaeHusA? OTBET 000CHOBATE.
180. Peumre 3anauy Komm: (1 + y*)dx + xydy =0; y(1)=1.

o 5
181. HaiiauTe Bce pemieHus ypaBHeHus xy' =y + 4/ y* — x %,

182. Haiinute oOmue permeHus (MHTETpaibl) YpaBHCHHIN:
183. a) xy 2y=x’cos x; 6) 3y' + v = 1/y%; B) (x* + xy*)dx + (x*v + y¥)dy=0.
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184. Haiinute Bce JIMHUH, Y KOTOPBIX OTPE30K KacaTeIbHON MEXKIy TOUYKOW KacaHWs U
ocbl0 alcIucc MAENUTCS TOMojaM B TOYKE IIepeceueHHs € OChI0 OpJAMHAT. YKa3aHue:
Hcnonp3yiiTe ypaBHEHHE KacaTeIbHON K KPUBOM.

185. Chopmymupyiite Tteopemy Komm s ypaBmenus y'' = f(x,y,¥"). Kakos
TeOMETPUYECKUI CMBICH HadalbHBIX ycnoBud y(0) = —1, y'(0) =1 mnsa storo ypaBHEHUS?
N306pa3ure npuOIMKEeHHO MHTETpalibHYI0 KPUBYIO B OKPECTHOCTH HaudajJbHOW TOYKH, CUUTAs
JUTS onpeieieHHOCTH v = 0 B 3TOH OKPECTHOCTH.

186. HaiiTu 3Ha4€eHueE oL, TIPU KOTOPOM (PYHKIMS ¥ = X~ SBISAETCS PELICHUEM YPaBHEHUS
x(x—1)y" = (2x —1)y'+ ay = 0.

Lk

187. Mano ypaBHenue: y''* + xy'' = 2y'. C moMoOIbI0 KakoW MOJCTAHOBKH MOYXHO

MOHU3UTH ero nopsaaok? Hanummre oOuuil BU TaKUX ypaBHEHU.
188. Haiigute o0mue pemieHus ypaBHEHHH METOJOM IMOHMKEHHUA Mopsiaka: a) y “=ln x;
o
0)v' =L 4+ x.
X
189. Pemnre 3anauy Komm: yy "=(y)*—(v")3; y(1)=1, y (1) =L
190. Kak ¢ mnomomplo (yHZaMEHTadbHOW CHCTEMBI peleHud v, (x), .., ¥,(x)
3anucarh obliee perieHue ypasHenus L[y] = 07 [loyemy HyneBoe pelieHue He MOXKET BXOIUTh
B (yHIaMEHTAIbHYIO CUCTEMY pelIeHul ypaBHeHus L[y] = 07
191. Mano ypasuenue: v'"' —5y' 4+ ay = 0. [Ipy KakoM 3HAYEHWH O YHCIO 3 Oymer

KODHEM €ro XapaKTepUCTHUYeCKoro ypaBHeHus? Haiitm oOmiee pemieHue JaHHOTO
QG epeHIaIbHOr0 YpaBHEHUS IPU HAliICHHOM 3HAYCHUU (L.

192. Jluneitnoe onpHopoaHoe aAuddepeHnranbHoe ypaBHEHHWE 3-ro  TopsAKa ¢
MOCTOSTHHBIMHA KO3 PUITMCHTAMH MMEET YacTHBhIC pemeHus: 1, sin 3x. DTo ypaBHEHHE MOXKET

umeth Bua: A) ¥ —9y =0; B) y'"—9y"'=0; C) ¥'"+9y =0; D) ¥'""+9y' =0; E) ner
HPaBHJILHOTO OTBETA.
193. Pemnte nuHeiHOe ypaBHeHwe y'' — 2y +v =e*/x MeromoM Bapuanuu

HPOU3BOJILHBIX MTOCTOSTHHBIX.
194. Haiinute o0Imiee perieHne JWHEHHOTO HEOJHOPOTHOTO YpPaBHEHUS METOJIOM
HEOIPEENEHHBIX KOOQPUINEHTOB: v "—y=2e* —x .

195. Haiimute 4YacTHOE pelIeHHe ITMHEWHOTO HEOJAHOPOIHOTO YpaBHEHUS y "+y=de®,
YIOBIIETBOPSIOIIEEe HadanbHbIM YycioBusAM y(0)=4, y{0)=-3, MeTOoOOM HEONpPEACIEHHBIX

KO3 (PUIIUEHTOB.
196. Haiigute oO1iee perieHue cuctemsl 1u¢hepeHnalbHbIX YpaBHEHHUH

x 2x +

—=2x t+y,

dt l

i 3x +4

— = 3x +4y.

dt -

197. Touka ¢ w™accoil m JBWKETCS mpsMoiimHelHo. Ha He& nmelicTByer cuia,
IPONOPLMOHANIbHAs KyOy BpPEMEHH, UCTEKIIeMY OT MOMEHTa, KOIJla CKOpOCTh ObUIa paBHA v
(ko3 puumenT nponopHHoOHaIbHOCTH paBeH k). Kpome Toro, Ha TOuKy JeicTByeT cuia

CONPOTHUBIIEHUSI  CPElbl, MPONOPLUUOHANbHAS TMPOU3BEACHUID CKOPOCTH M  BpPEMEHU
(ko> PHIHEHT NPONOPIMOHANBHOCTH paBeH k, ). Haligure 3aBUCHMOCTH CKOPOCTH OT BPEMEHH.

Vkazanue: npumenute 2-i 3akoH HproToHa.

Tema 6. Teopus psioos.

198. [TaiiTe moHsTHE YUCIOBOTO psijia, ero cymmsl. Haitnure cymmy psina 2o°_, (7,/8)™.
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199. Chopmynupyiite HEOOXOAMMBIA TMPU3HAKA CXOAUMOCTH yucioBoro psma. C ero
IIOMOIIBIO TTOKAXKUTE, 4TO P 2o, (1 + 1 /n)™ pacxomurcs.

200. Mcnonb3yss MpoOCTEHIIMe CBOWCTBA YHCIOBBIX PSIOB HAaWTe CymMMy psna
. 1 1
n=l\gn ~ g}

201. Jlaapl psAObl C  TIOJOXKUTEIBHBIMUA  UYJICHAMMU:

:'::1C1” (1) u E:::lbu (2)!

. G gy 1

lim -+ = -, C noMoILIbI0 NPU3HAKOB CXOAUMOCTH 3HAKONOJIOXHUTEIbHBIX PAJOB YCTAHOBUTE
11 —o0 ﬁn &
KaKo€ M3 HWKECIIEAYIOIMX YTBEPKACHUM crpaBeuinBo: A) psan (2) cxomures, ecia b, = na,,;

B) psan (2) pacxoautes, ecnu b, = a,, n = 10; C) pan (2) pacxogurcs, ecimu b, = 3%a,; D)

:'!’

psn (2) cxogurces, eciu lim b, =

n—+oa
202. Yto Takoe 3HAKOYEPEOYIOIIMICS psAA? 3HAKOINEPEMEHHBIH psa? aOCOMIOTHAs H
YCIIOBHAsI CXOAMMOCTh 3HaKornepeMeHHoro psna? Chopmynupyiite mpusHaK Heﬁ6HHua Kaxkue

COETN (=13
M3 TEPEUYUCICHHBIX HIDKE PSJOB YCIOBHO CXOmATCS: A) X, —— —— B) D —5, C)

oo ':_1:"'1
n=1

¥

203. [aiite monsiTHe (PYHKIHMOHAIBHOTO psfa, ero 06naCTH CXO,Z[I/IMOCTI/I HaﬁILI/ITe

6) Loz xx; B) Iz 1)

001aCTH CXOAMMOCTH (YHKLMOHAJIBHBIX PAJOB: Q) Zu_. +3},l,

] 14x—x"
n=11 '

204. [laiite moHATHE MaxopupyemMoro (yHKIIMOHAJIbHOTO psina. Haiinute Bce 3HaueHuUs
gin nx

X, IIPU KOTOPBIX PR Xoey CXOJUTCS a0COIIOTHO.

205. C(bopMmepyI/ITe CBOMCTBa MaKOPHPYEMBIX (YHKIIMOHATBHBIX PANOB. MOXHO Jn

HoWIeHHO TU((hEepeHINPOBATh P 2re | %‘7 OTtBeT 000CHOBATH.

206. Yto Takoe cremeHHO# psan? Psg X a, x™ pacxoauTcess B Touke xy = —2. C
HOMOIIbIO TeopeMbl AGessl yCTaHOBUTE, KaKOe U3 CIIEIYIOIIUX YTBEPXKJICHUHN CIpaBeaauBo: A)
3TOT PAJ CXOAUTCSA aOCONIOTHO B TOYKe x; = —1; B) oTOT psax cxomurcs B Touke x, = 0; C)
3TOT PsiJl PACXOAUTCS B TOUKE X5 = 3; D) HeT NpaBUIBHOTO OTBETA.

207. HaiimuTe 0671aCTH CXOJMMOCTH CTETIEHHBIX PSJIOB: 4) Loey — 5 0) =y '1—31 1, B)

oo 'x-r_l:'_.n
n=1 nam

208. Yto 3HAUUT pas3sioKuTh (QYHKLIHIO B CTEHNEHHOHN paa? 3aBHCAT U KO3(PPUIUEHTHI
TaKOIo pa3jokeHHs oT crocoba ero noinydeHus? Psaasl Teinopa u Makiopena. Paznoxus B psj
Maknopena pynxuuto f(x) = x/(1 + x?), naitaure f£2**1(0).

209. Paznoxure (QyHKIHMIO B Psi MO CTEHNEHSAM X W YKaKUTE OOJIACTH CXOIUMOCTH

dt.

BinZt

NOJTydeHHOTO psifa: a) e~ ; 6) In (x2 + 3x + 2); B) Iy
210. Pa3noxure Qynkuuio y=tgx B psan Teitmopa mo crenenam (x — m/4), BbINUCAB

nepBble 3 WieHa, OTIIMYHBIE OT HYJIA.
211. Berauciure NpHONMKEHHO € TOYHOCTBIO JIO 1072, omeHus MOTPEIIHOCTh IO

o 0.5 .2
npu3HaKy JIenOHuIa A1 3HAKOYEePeTYIOIIeTrocs psja: _I"ﬁ e ¥ dx.

212. BemummTe qBa NEPBIX, OTIIMYHBIX OT HYJISI WICHA PA3JIOKEHUS B PSJI 110 CTETICHSIM
X pelleHus ypaBHEHMs y "=2xy’+ 4y, YIOBIETBOPAIOLIETO HAadalbHBIM YycnoBusM y(0)=0,

y{(0)=1.
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213. Kakue u3 cnenyromux nap GyHkumii f(x) u g(x) OpTOroHaabHbI Ha MPOMEKYTKE
[-1,1]: a) f(x)=x u g(x)=x3-1; 6) f(x)=x u g(x)=x"-1; B) f(x)=x" u
g(x) =x"-1?

214. Chopmymupyiite ycnoBus Hupuxie pasznoxkumoctd GyHKuuu B psig Pypre Ha
IPOMEXYTKE [— 1T, TT].

215. Hanummre Qopmynsl it kodpduuuentoB psaga Dypbe QyHxoum  f{x),
Pa3JI0KEHHOM B 3TOT PsJl B IPOMEXKYTKaxX: a) [-m, m]; 0) [-1,I].

216. Hanummre psag ®Pyppe Hed€THOM QyHkuuu f(x), 3a7aHHOM Ha IPOMEXKYTKe
[-m, =]

217. ®yukuus f(x) B mpoMmexytke [0,7] paznoxeHa B psajx Oypbe a) IO KocuHycam; 0)
o cuHycaMm. Harmmumure hopmyisl i1 kKodhPuimeHToB 000MX psIoB.

218. Oyukuus f(x) =—1 — x> B npomexyrke [-2,0] pasnoxena B psag Dypbe mo
cunycam. Hamummre dopmynbl i ko3ddunuento psga. [loctpoiite rpaduk cyMMbI 3TOTO

psana.
219. Paznoxure B pag @ypbe pyHkuuio y=|x| B npoMexyTkax: a) [—7; 7]; 6) [0; 27]; B)

[-1;1]. [Hoctpoiite rpaduku GyHKLIUU U CYMM 3THUX PSIIOB.

220. Paznoxute B psia Oypbe QpyHKIUIO y = E— = B ipomexyTke [0; 7]: a) Mo cunycam;
0) mo kocunycam. [Toctpoiite rpaduku GyHKIUHU U CYMM PSIIOB.

Tema 7. Kpamuvie u nosepxHocmmule UHmMe2pasi.

221. Unrerpupyema nu GyHkuus 1,/(x —y)no kpagpary 0 < x = 1,0 < y = 17

222. He seraucnas mnrerpana ff In(1 —sin(x +y))dxdy, ycraHoBuTE €rO 3HAK, €CIH
D={(x,y): x=0,y=0, x+y<u/6}

223. CBeauTe NBOWHONM HHTErpai _I’_I'D f(x,v) dxdy K NOBTOpPHOMY JABYMs Criocobamu,
eciu: a) (D) — obnacTh, OrpaHUYEHHas JUHUAME y = 3x°, ¥ = 6 — 3x; 0) (D) — Tpaneuus c
BepmnHamu (—1, 4), (5, 4), (1, 1), (4, 1).

224. 3menure MOPSAIOK WHTETPUPOBAHUS B UHTETpae:
IS dx [ e Feey)dy+ 2 dx [ f(x,y)dy u

225. Haiinure cpenHee 3HAYECHUE flx,¥v) = x+ 2Zyno PSIMOYTOJIbHUKY,
OTPAaHUYEHHOMY MPSAMBIMHU ¥ = 1, ¥ = 2 U OCSIMH KOOPJIMHAT.

226. U300pasute Ha TUTOCKOCTH Oxy obpa3 buryps
G'={(r.d): 2=r <3, 0<d¢ < n/4} upu orobpaxeHnu x = rcosdp, y= rsind. SApnsercs
JIM 3TO 0TOOpakeHNE B3aUMHO OJHO3HAYHBIM?

227. Haiigute ILIOINAb ¢burypsl, OrpaHUYEeHHOU JINHUSIMH:
Axy=4x+y=50)(x"+y)=8xy,x*+y*=1(x"+y" = 1).

228. Haiinute 00BEM Tenma, OrpaHMYEHHOro MoBepxHOCTAMU z = In (1 + x2 4 }r:],
z=0,x*+y*=2
Kputepun u mikana OrieHHBaHHS 110 OIEHOYHOMY CPEJICTBY «(POHTATBHBIA W HHIUBUYaTbHBINA

OIpoc»
[IIxana oneHUBaHUs Kpurepmnii onieHuBaHus
oTIn4HO (5) CryneHT TiayOOKO M B TOJHOM OOBEME BIAJEET MPOrPAaMMHBIM

MaTepuaioM. ['paMOTHO, McCUepNHbIBaIOIIEe U JIOTUYHO €ro H3JlaraeT B
YCTHOM MM mUcbMeHHOU ¢opme. [Ipu 3TOM 3HaeT PeKOMEHIOBaHHYIO
JIUTEpaTypy, MPOSBISET TBOPUECKHUM MOAXO0] B OTBETaX Ha BOIMPOCHI U
NPaBUIbHO OOOCHOBBIBAET MPHUHSATHIE PEIICHUS, XOPOIIO BIaaeeT
YMEHMSIMU M HaBbIKaMU IIPU BBIIOJHEHUH NMPAKTUYECKUX 3a]1a4.
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xoporio (4)

CryneHT 3HaeT NpOrpaMMHBIM MaTepuajng, IpPaMOTHO U IO CYTH
W3JIaraeT ero B YCTHOM WJIM TNHChbMEHHOW ¢dopme, doImycKas
HE3HAYUTCIIbHBIC HETOYHOCTHU B YTBCPKACHUAX, TPAKTOBKAX,
ONpeeNieHUsIX M KaTeropusiX WM HE3HAYUTEIbHOE KOJIMYECTBO
OIlII/I60K. HpI/I 3TOM BJIaACCT HGOGXOI[I/IMBIMI/I YMCHHUAMH U HABbIKaAMU
IIPY BBITIOJIHEHUH MPAKTUYECKUX 3a/1a4.

YJIOBJIETBOPUTEIBHO

3)

CryneHT 3HaeT TOJIBKO OCHOBHOM IpOrpaMMHBIM  MaTepua,
JIONyCKAeT HETOYHOCTH,  HEAOCTATOYHO  4YETKHE  (OPMYJIHUPOBKH,
HEIOCJIEI0BAaTEIbHOCTh B OTBETAX, M3JaraéMbplXx B YCTHOM WIH
nucbMeHHOH (opme. [Ipu 3TOM HENOCTaTOYHO BIAJEET YMEHUSAMHU U
HaBbIKAMU 1P BBIIOJHEHUM IpakTHUecKuX 3a1ad. Jlomyckaer 1o 30%
OLIMOOK B M3JIaraeMbIX OTBETAX.

HCYHAOBJICTBOPUTCIILHO

@)

CryneHT He 3HaeT 3HAYMTEJIbHOM YacTH IMPOrpaMMHOI0 MaTepualia.
[Tpu sTOM JONyCKaeT NPUHLIMITHAIBHBIE OIIMOKHN B JOKAa3aTeIbCTBAX, B
TPAaKTOBKE IIOHATHMM M KaTErOpUi, MNPOSBIAECT HU3KYIO KYJIbTYpYy
3HAaHWUH, HE BIAJEET OCHOBHBIMM YMEHHMSAMM U HaBbIKAMHU IIPH
BBINIOJTHEHUH MPAKTHUECKUX 3a/1a4. CTy/IeHT OTKa3bIBAE€TCS OT OTBETOB
HAa JIONIOJHUTEJIBHBIE BOIIPOCHI

Tunosbie BApUAHTHI KOHTPOJIbHBIX PadoT:
Tema 1. Jluneiinas anceopa.

Bapuant Ne 0

1. Pemints cuctemy NMHENHBIX ypaBHEHUI MeToioM Kpamepa

3%, + 2x,+x3 =5
2xy +3x, x5 =1
2x) +x, +3x; =11

2. BeruuciauTe onpenennTeb

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

3. Pemmthb cuctemMy TMHEWHBIX YpaBHEHUN MaTPUYHBIM METOJOM

2x, +3x, — 4x; =20

4. Haittu matpuily, oOpaTHYIO K JaHHOU

2 1 1
5 1 3
2 1 2

5. Pemnth cucreMy JIMHEMHBIX ypaBHEHMM MeTOI0M ['aycca

2x, +5x, — 3x; =4

13




Tema 2. Ananumuueckas ceomempust.
Bapuant Ne 0
JlaHbl KOOpAMHATHI BEPIIUH TUpamMuibl ABCD:

) o) =) )

A=|-3 B=|1 c=\| 8 D=|-1

1 -1 -9 2

Haiitu:

1) nnunet pedep AB, AC, AD.;

2) yron mexny pedpamu AE u AC;,

3) yron mexy pedbpom AD u ocHOBaHWeM ABC,;

4) BeruucnuTh 11011315 OCHOBaHUsS ABC,

5) Beruucnuts o0beM nupamuasl ABC D,

6) 3Has 00BEM TUPaMUIBI U TUIOIIA L €€ ocHOBaHMs ABC, HAWTH BBICOTY h mupamuasl ABCD,
7) Haiitu ypaBHEeHHE TUIOCKOCTH OCHOBaHUs AB ', KOTOpasi MPOXOAuT uepe3 Touku 4, B u C.

8) CocTaBuUTh KAHOHUYECKHE YpaBHEHHUS MPsIMO, KOTOpas MPOXOAUT Yepe3 BepliuHy D
MEePIEHANKYJISIPHO K MJIOCKOCTH OCHOBAaHMUS (@

9) Haiitu Touky K nepeceueHus MOTyYeHHON MPSIMOM C IIIOCKOCTbIO OCHOBAHUS (3

10) Haiitu paccrosiHue OoT BepUIMHBI [} mupamMuabl A0 IJIOCKOCTH OCHOBaHUS (7 M CPaBHUTH
MOJIYYEHHBIH pe3yibTaT C IJIUHOMN BekTopa DK .

Tema 3. Mamemamuueckuii ananmuz («Beedenue 6 mamemamuueckuil
ananuzy, cemecmp 1),

Bapuant Ne 0
1. HaliTi oGracts onpeneneHus 3adaHHbIX (YHKIIAHN.
[x+2 1 In(1+ x)
y = +— y=—"
; |1 —3x  xZ x—1
\
2. Haiitu npenensl.
3x°+2x*—3x+1  2x*—T7x+3
lim — lim ————
x—e 2x% +4x2 4+ 3x— 8 x=3x*—8x + 15

3. I/ICHOJ'IB3ySI 3aMCUAaTCIIbHBIC IPCECIIbI, BEBIYUCIIUTD:

2x+4

1 — cos3x 3x L3
lim — lim ( )
3x+5

x—=0 3x- =00
4. HaiiTu npenensl, UCI0JIb3Yys SKBUBAJIEHTHBIE OECKOHEYHO MaJjible () YHKIUH.

~ In(1+ 3x?) _ (e3—1)
im ————— lim ———
=0 x° — bx~ x—=0 x
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5. UccnenoBath (yHKIMIO Ha HENPEPHIBHOCTh, HAUTU TOUKH pa3pbiBa GYHKIUU U YCTAHOBHUTH
ux xapakrep. CaenaTb CXeMaTHUECKUM UYEPTEXK.

x+4; x=-1

1 a
flx)=2x34+1 x*+2;-1=x<1
2;x =1

Tema 3. Mamemamuueckuu ananuz («Heonpedenennvlii unmeepany,
cemecmp 2).

Bapuant Ne 0
1. HaliTn Heonpe1eleHHbII MHTErpajl, UCII0JIb3ys TaOJIMIly U €0 OCHOBHBIE CBOMCTBA.
3; — .= 1 4dx
J. (x 4 +5xyx + Yx—+ ,_ﬂ)dx
\F"_':(- x— 4

2. HaiiTu HeompeneNeHHbI HHTErpayl, MCHOIb3Ysl MeToX (OPMUPOBAHUS CHEUAIBHOTO
BBIPa)KEHUS 1101 3HaKOM TuddepeHimana.

J[x:—Ej‘}Exdx J-y’x:—Ex—i-S[Ex—E]dx

3. Haiitu HeomnpeneneHHbI HHTErpaj, HCIHOJB3YS METOJA 3aMEHbl IMEPEMEHHBIX U METOJ]
UHTErPUPOBAHUS 110 YACTIAM

f[z}ff—xfs.f“)dx J-lmdx

12

4. Haiitu HeomnpeeieHHbIN HHTETpall OT APOOHO-PAlIMOHAIBHON (QYHKIIMU

f(8x3+zx:+4x—1)dx J‘ 12

S,
x—1 x4+ 7x + 15

5. HaiitTu HeonpeieNeH bl HHTErpaji OT TPUTOHOMETPUYECKUX (DYHKIMH

. 2—50x m
sin2x - cosdxdx Cos Tsingdx

Tema 3. Mamemamuuecxuti ananusz (« Onpedenennvliii unmezpany, cemecmp

2).
Bapuant Ne 0
1. BeruncauTs onpeeneH bl HHTErpat:
1 ~
x“+1
3 7 dx
(x4 3x+ 1)2
0]
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2. BoruncnuTh miomaas GUrypbl, OrpaHUYeHHYIO JTUHUSIMU:

{x = Beos?t — 2cos2
y=x? y = 2sin®t’ P e
=7 — x° T —
y=2-x 0st<— 0=f=3
2
3. BeIUMCINUTG JUIMHY 1YTH KPUBOM:
= 3(t —sint
¥ = —In(cosx), {x _ (t = sint) . p = 2cosg,
T ¥ = 3(1 — cost) o T
e L =P =,
0=x= 6 EE t=m @ 3

4. Beruuciauth 00beM (3amaya a) W IUIOMIA[b TOBEPXHOCTH BpalleHus (3agada 0) Tea,
MOJIyYEHHOTO BPAlICHHEM 33JIaHHOUW (PUTYpBI BOKPYT OcH Jx:

y=1-—x;

— a3 Y A

5. BeuuciuTh HeCOOCTBEHHBIM HHTETPA WIH YCTAHOBUTH €r0 PACXOIUMOCTh
[=a}
J xe™* dx
0

Tema 5. Jlugppepenyuanvrnvie ypasnenus.
Bapuant Ne 0
1. Haiitu oOmiee pemenue win pemuTs 3anady Komm mis nuddepeHnmanbHbpIX ypaBHEHUN C
pa3iessIoIUMUCS TEPEMEHHBIMU:

—
_'!,i'"l = Eul};r’

xy' — ylny =0
y(0)=1.

2. Haiitu oOuiee perieHue WM pemuTh 3aaady Komm ans oaHOpoaHBIX AudQepeHIaIbHbIX
YPaBHEHUH MIEPBOTO MOPsIIKA.

ydx + E[g"x_}r —x)d}r =0

xyiy' — (P +9%) =0;
yY ey y(1)=1

3. Haiitu o6mue pemeHus TMHEeRHbIX Tu(epeHnalbHbIX YpaBHEHUH IEPBOrO MOpsIKa:

2y e
v + tgxy = —cosx; v+ =
: x x
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4. Haiitu oOmee pemenue wid pemuTh 3amady Komwm mis nuddepeHnmanibHbpIX ypaBHEHUN
BTOPOTO MOPSAKA, TOMYCKAIOIINUX MTOHUKEHHUE TTOPSIKA

" 2 2x
y' —cosbx = —; y'————¥'=0;
1,‘.".‘?{' ) x-+ 1

5. Haiitu pemenuss nuHeHHBIX aupGEpeHINATBHBIX YpPaBHEHUH BTOPOrO MOpsAIKA C
MTOCTOSTHHBIMH KO3 (UIIMCHTaAMH

}FH_l_E}FJ :ﬂ: }r”—E}r"—E}r:e‘h’;

Tema 6. Teopus psoos.

Bapuant Ne 0
1 3armm1/ITe (bopMyJIy o011ero 4ieHa psaa.
6
3 + + 27 81 it

2.Z[OK8.33.TB pPacxoguMoOCThb psiaa, MOJIb3YysCh HGO6XOI[I/IMBIM IIPU3HAKOM CpaBHCHHUA.
3?2
2n

n=1

3. HCCHGI{OB&TB pAaa Ha CXOIII/IMOCTL IIPUMCHSAA IIOCTaTO‘-IHI)IC HpI/I3HaKI/I CXOOUMOCTH PAOOB.

i 3" Z (n + :L)” Z
n" 2"\ n (n+ 1]1115[11 +1)

n=1 n=1

4, I/ICCJ'IGI[OBaTB pAAbI HA a6COJ'IIOTHy10 CXOOAUMOCTD.

Z[_ y 3:r?,+12

n=1

5.Haiitu nHTEpBaN CXOAUMOCTH CTENIEHHOIO Psija.

(=)

Y G+

n=1
Tema 1. Kpamnvie u nosepxnocmmvie unme2zpaol.
Bapuant Ne 0
1. I3MeHUTh MOPSIOK MHTETPUPOBAHUS B IMOBTOPHOM MHTErpajie W CHeNaTh yepTex objacTu
WHTETPUPOBAHUS

o —2xt6

fdx J Flxy)dy Jdv ffdx+ dv Lfdx

-J2+y 1 = =¥

2. BeruuciauTh ABOMHOM UHTETpaI 110 00JacTH D
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f (12x%y% + 16x 3y dxdy; ﬂ’ ve ¥ 2dxdy;

D:x=1,y=x%y=—x. D:y=In2,y=In3,x=2,x =4.

3. BBI‘II/ICJ'II/ITB I/IHTeraJ'IBI Nepenist OT IEKapTOBBIX KOOPAUHAT K MOJISPHBIM:
1 Vi- .
|1 —x?— V-
-dy
| 14+ x2+ y?
0 o

4. C momouipi0 JBOWHOTO HMHTErpajia BBIYMCIHMTH IUIONMAAb IUIOCKUX (DUTYp, OTpaHMYCHHBIX
JAHHBIMU JIMHUAMU

y*—2y+x*=0,

FZEIX’FZALEIJF:EJ}F:"‘L }’:—4v+x:=ﬂ,

y=x/V3,y =V3x.

5. IlnactuHka D 3anaHa HEpaBEeHCTBaMHU, |L - IIOBEPXHOCTHAs IUIOTHOCTh. Haiitm Maccy

IIJIACTUHKU.
D:x=1,y=0,v> = 4x(y = 0); D:x*+yi/4<1;
n=7x :+:~F w=y’

6. Haiitu KOOpJAUMHATBI MHEHTPA TAKECTU INIOCKUX OJHOPOAHBIX IUIACTHH, OTPaHUYCHHBIX

3aJaHHBIMUA JIMHUSIMHU
x2+yi=4, x=0, y=0

7. Berancautb TpoWHOM uUHTErpai no odnactu V

[[[ e s [ v

v
V x=0,y=1v=x iy =10x, v =0,x =1,
=0,z=1. z=xy,z=0.

8. C moMompl0 TPOWHOTO HHTETpaia HAWTH OO0BEM Tela, OTPAHWYCHHOTO 3aJaHHBIMH
MOBEPXHOCTAMH

y = 16\-"5,}? =2z, x*+yvi=2y,
z=0,x+z=2. z=5/4—x%z=0.
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Kpurepun n mxana

OLICHUBAHUS IO OLEHOYHOMY CpEICTBY <KOHTPOJIbHAS

paboTa»
IIIxana oueHUBaHUsA Kpurepuii onieHuBaHus
5 KontponbHast paboTa BBIIIOJHEHA HA BHICOKOM YPOBHE (IIpaBUIIbHBIC
otBeThl 1anbl Ha 90-100% Bompocos/3aiay)
4 KonTtponbHast paboTa BBIITOJHEHA HA CPETHEM YPOBHE (IIPaBUIIbHBIC
OTBETHI AaHbl Ha 75-89% Bompocos/3amay)
3 KoHTtponbHast paboTa BBIITOJHEHA HA HU3KOM YPOBHE (IIPaBHIIbHBIC
otBeThl aHbl Ha 50-74% Bompocos/3anay)
2 KonTposibHast paboTa BBIIIOJHEHA HA HEY/IOBICTBOPUTEIEHOM

ypoBHE (MIpaBUJIbHBIE OTBETHI JaHBI MeHee ueM Ha 50%)
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Tunosbie BApUAHTHI JOMAILIHUX 3aaAHUM:

Cemecmp 1.
Bapuant Ne 0

1. Janbl KOOpAMHATHI BEPILIUH TPEeYrojbHuka ABC:
A(—8; — 3); B(4; —12), C(8; 10).
Heo0Oxonumo Haiitu:
- JUIMHY CTOPOHBI AF
- ypaBHEHHE CTOPOH AB 1 BC 1 UX yriioBble KO3 PUITUEHTHI,
- yroi W Mexnay npameiMu AE u BEC B paguaHax;
- ypaBHEHHE BBICOTHI LD U €€ [UINHY;
- ypaBHEHUE MeauaHbl AE U KOOPAMHATHI TOYKH K IepecedeHus dTOU
MeIUaHEI ¢ BBICOTOH D
- ypaBHEHUE MNpPAMOWUL, KOTOpass MPOXOAUT dYepe3 TOuky K
[apajjiejIbHO K CTOpOHE AB;
- KOOPAMHATBl TOYKH F(xg,Vz), KOTOpas HaXOAUTCA CHMMETPUYHO
TOYKE A OTHOCUTEIBHO NIpsMOK CD.

2. lano: Touka A(2; 5) u npsamas v = 1. Heo6X0a1uMo COCTaBUTh ypaBHEHUE F€OMETPHYECKOTO
MeCTa TOYEK, PABHOYIAJICHHBIX OT 3aJaHHON TOKU A(x 4, V) U IPAMON v = d.
ITosryyenHoe ypaBHEHUE NPUBECTH K IPOCTEHIIEMY BUAY U IIOCTPOUTH I'PaK KPHBOM.

3. 3amaHbl I1BE CHCTEMBI JIMHEWHBIX ypaBHeHHMH. PemuTs nepByro cucreMy metonom Kpamepa.
Ilomy4eHHBI HpH pEHIEHUM IEPBOM CUCTEMBI pEe3yJbTaT IPOBEPUTH C IOMOILIBIO METOJA
oOpartHo# MaTpuIbl. Bropyro cuctemy pemuTs ¢ momolnpsio Metoza ["aycca.

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).
Heob6xoaumo:
- 3anucarb BeKTopHEE, AC, AD B OPTOHOPMAJILHOM CUCTEME E?,}, E}
Y HaliTH MOJYJIM 3THX BEKTOPOB.
- Haiitn yron mexny BeKTopamu AB u AC.
- Haiitn npoekuuro BekTopa AD Ha BEKTOP AB.
- Beraucnuts momans rpanu ABC.

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

A(—E; —2; —-’-1-), B(—il-; 2; —?), C(S; 0; 3),M(—1; 3; l:lj.
HeobOxomumo:
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TOUYKM 4, B u .

CocTaBuTh ypaBHEHHE IUIOCKOCTH (J, KOTOpas IPOXOIUT 4Yepes

CocTaBuTh KaHOHMYECKHE YPAaBHEHMs MPSAMOH, KOTOpas MPOXOAUT
yepe3 TOUKy M NepneHAuKYIJISIPHO K IIIOCKOCTH .

HaiiTu Touku nepecedyeHus moJiy4eHHON MpsIMOM € TIJIOCKOCThIO @ U
C KOOPAWHATHBIMU IUTIOCKOCTAMU XOY, X0Z, Y OZ.

HaiiTu pacctosHue ot Touku M 10 IUIOCKOCTH .

6. Beraucauthb cneayroniue npeaesnsl (He moiab3ysich npaBusioM 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. 3amanHyro GYHKIUIO v = f(x) MCCIIe0BaTh HAa HENPEPHIBHOCTh U BBISICHUTH XapaKTep TOYEK
pa3pbiBa. Crenath cxeMaTuyeckuit rpaduk

Flx) = 47

flx) =

8. Haiiti nepByto npon3BoHy0 ¥', 3aJaHHbBIX QYHKIHUIA:

_2(3x*+4x’—x—2)

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

}F:

—

u i o,
9. Haiitn nnepBy1o IPOU3BOIHYIO V',. 3aJaHHBIX (YHKIIMI:

v = (Hrctng':l.-’ﬂln (arctgx)

};r:x-e}'
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=sinV3+—-

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

ecal x = —
2

x —1n(z +e*+2/e +ex + 1]

1 sin®3x

3 cos6x

_3t7+1
3t3

+3
=sin|—+1t
y 51n(3+)



10. Jlana ¢ymxuma y = f(x) ¥ 1Ba 3HaueHHsd apryMeHTa x, M x,. HeoOxomumo HalTH

INPUOIMKEHHOE 3HaYCHUE NaHHOM (QYHKIMU IIPH X = x,, UCIIOJIb3Ys €€ 3HAYECHUE IpU X = X, U

3aMeHss npupocT Ay GyHkuu v = f(x) cooTBeTcTBYIOIMM AU depeHuuanom dy:

y =133x?+ 8x — 16; ¥y = cos(x);
x, =4, x, =394 x, = 60°% x, = 63",

11. BBIMOJHATE MTOJIHOE UCCIIEIOBAHUE 3aTaHHBIX (DYHKIIUH U IIOCTPOUTH UX TPAPUKHU:

3 Ly
== —i:4 v y=x>—3x+3
. x= . 2x

12. Ucnons3ys metoas! nu¢(GhepeHIruanbHOr0 BEIYUCICHHS, PEIIUTh CIEAYIoNHe (pU3ndecKue
3a1a4u:

1.

v E
[Ipy mOAroTOBKE K 3K3aMEHY CTYJEHT 3a t JAHEW u3ydaer (E}-IO

4acTh Kypca M 3a0biBaeT (o-t)-f0 4acTb. CKOJNBKO IHEH HYKXHO IIOTPaTUTh Ha

MOJTOTOBKY, 4TOOBI ObUTa M3y4yeHa MaKCHUMalbHas 4acTh Kypca? PemuTs 3amady mpu
YCJIOBUH, YTO k = 3o = 1/48.

Teno maccont my = 3000 Kr nagaer ¢ BHICOTH H METPOB U TEpPSET

Maccy  (cropaer) MPOTOPIIUOHATBHO BpEMEHU MaJICHUsI. Koaddunment
nponopuroHanbHocTd  k = 100 kr/c. Cuyurasd, 4r0 HavanbHas CKopocTh V =0,

yckopeHue g = 10 m/c, HaWTH HAUOOJBIIYI0O KHHETUYCCKYIO JHEPruio Teiia. PemuTh
3a7a4y Opy yciIoBuu, yTo H = 1805 m.

Cemecmp 2.
Bapuant Ne 0
1. BeruncnuTh HeonpeaeneHHbIe HHTErpaibl:
3 — dx 5
f 7x* + 40x qeﬂdx: J—’ Jx_mﬂxdx_
2x%* 4+ 5x% — 12x° xVxi— 16

2. BeIUHCIUTD OHpe)IeJ'IeHHHﬁ HUHTCrpal:

dxdx

f

(Bx—8)2—23x—8+4

3. BeruucauTtsb miomaas GUrypbl, orpaHU4eHHOM mapaboiamu:

all +1 x_‘+3 +6
V= — X W= — X
B 2 - 2

4. BeluyncnuTh HECOOCTBEHHBIM MHTETpaJl, HJIM YCTAHOBUTH €70 PACXOAUMOCTb:

Jx +4x + 13
1
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5. UccnenoBarh QyHKIHMIO z = f(x, V) Ha 3KCTPEMyM:

z=xy—x"—2y*+x+ 10y —8.

6. Haiitu obmee pemenue (00muit muaTerpain) nudpepeHnaabHOro ypaBHeHUS:
8x + 5y

 5x— 2y

!

7. Jano muddepeHnuransHoe ypaBHEHHUE BTOPOrO MOPSAIKA, KOTOPOE JOMYCKAaeT MOHUKECHHE
nopsiaka. Haiitu yacTHOe perienne, KOTOpoe yI0BIETBOPSET 3a1aHHBIM HAaYaJIbHBIM YCIOBHSIM.

xy' =y —x?=0,y(1) =4/, y'(1) =3.

8. 3amaHo IMHEWHOE HEOMHOpOoaHOE auddepeHIIaIbHOe YpPaBHEHHE BTOPOTO MOPSIKA C
MOCTOSTHHBIMH KO3 urenramu. HaiiTh dacTHOe pelieHne, KOTOPOe YAOBICTBOPSET
MMPUBCACHHBIM HAYAJIbHBIM YCJIOBUSM.

y'—2y'—8y =16x*+ 2,¥(0) =0,y'(0) = 5.

9 Pemmth cucteMy YypaBHEHMM U HaWTH YacTHBIE pEIICHUs, KOTOPbIE YIOBIETBOPSAIOT
[IPUBEJCHHBIM HA4YaJIbHBIM YCIOBUSAM.

E=2x+}r,
d}r_ +2
ey

x(0) =1,y(0) =3.

Cemecmp 3.
Bapuant Ne 0

1. MccnenoBaTh Ha CXOOUMOCTD YHCIIOBOU PSAI:

=]

i 1 (En—l-l)”: Z 1
2" \2n—1 nln?(3n+ 1)

n=1 n=12

2. UccnenoBaTh Ha aOCOTIOTHYIO M YCIOBHYIO CXOJIUMOCTB YHCIOBOM Pt

i (=1)"n
2?!

n=1

3. Haiitu 065acTh cX0AMMOCTH (PYHKIIMOHATIBHOTO psifa

i (n—2)%(x+3)>"
Zn+3 )

n=1

4. BbIUuCIUTh MHTETrpall
0.1

f e =5 dy

o
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¢ TognocTtsio 1o 0,001.

5. HaiiTi mepBble 4eThIpe HEHYJIEBBIC WICHA PAa3JIOKEHUS B P peiieHus quddepeHImaIbHoro
ypaBHEHUS
y' 42y —xy=x% y(0) =0, ¥'(0) = 1.

6. I3MeHNTh NOPAJ0K HHTEIPUPOBAHUS
-1

[o [ rocs [or [ ran

2 -J2+y =¥

7. C moMonIpIo ABOWHOTO MHTETpaJia HAMTH TUIOMIAlb (PUTYPBI, OTPAaHHYECHHON TUHUSMU
vyv=3/x, y=4e*, y=3, y=4

8. C momonIpio TPOHHOTO MHTErpasia HAMTH 00bEM TeJla, OTPAHUIEHHOTO MTOBEPXHOCTAMU
x4+ v =2y,z=5/4—x% z=0.

9. Tenmo V 3aJaHO ITOBCPXHOCTAMHU, YTO €0 OrpaHUYMUBAIOT, U— YACJIbHAs IJIOTHOCTL. Haiitn

MaCCYTeJ'Ia.

V:64(x? +v?) = 2%, x4yt =4, y=0, z=0 (y=0, z=0);
_5(x*+y7)
— ; _

10. Haiitu pabotry cunsl F = (x% — 2y)7+ (y* — 2x)], Ipu nepeMeleHnn BIOIb IMHUH L:
orpe3ok M N, or Touku M(—4; 0) k Touke N(0; 2).

11. Halitu TOTOK BeKTOPHOro monss F =x1+vyj+ zk, dYepe3 4dacTh INIOCKOCTH
P: x4+ v+ z = 1, pa3MellleHHYIO B TIEPBOM OKTaHTe (HOpMaib 00pa3yeT OCTPBIH yroil ¢ OChIO

0Z).

12. HaiiTu NOTOK BEKTOPHOTO MOJA F= (e +2x)1+e*J + e’k 4yepe3 3aMKHYTYIO
MOBEPXHOCTh 5: x+yv+=z =1, x =0, y =0, z= 0 (HopMaJb BHELIHS).

Kpurepuu u mkana oneHMBaHus 110 OLIEHOYHOMY CPEJICTBY «JIOMAITHUE 3aJaHUD)

[Ixana OLICHUBAHMUS Kpurepnii onieHuBanus
(uHTEpBaN OANITIOB)
3auTeHo [IpaBuibHO peniensl 90-100% 3ampanuit
He 3aureHo [IpaBuibHO peniensl MeHee 90% 3aganuit

O1eHOYHbBIE CPEICTBA JIJIsl IPOMEKYTOYHOM aTTecTalUM (3a4€T)

3a4€T BBICTABIISIETCS MPHU YCIOBUM BBINIOJHEHUSI CTYAEHTOM BCEX MEPONPHUSATHN
TEKYILETr0 KOHTPOJIS C MOJIOKUTEIBbHBIM PE3YIBTATOM
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OueHouyHble cpeacTBa Ui MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Tunoeoti bunem. Cemecmp 1.
busier Ne 0

1. IIpousBeneHus BEKTOPOB.

2. PemmuTh cucTeMy JTMHEHHBIX alreOpandeckux ypaBHEHHH

3%, +4x,+2x; =8
Exl—fl}x:—Exa =-1
1+5x3+x5 =0

3. 3anaHbl KOOPAMWHATHI BEPIIMH TPEYrOJIbHUKA
A,(3;1;4),4,(—1;6;1),45(—1;1; 6). Haitru:

a) BeKTOpbl € = A, A, 1 d = A,A,;

0) JIJIMHBI BEKTOPOB C I d;

B) CKAIIPHOE [POM3BEICHIE BEKTOPOB ¢ d,
11) YTOJI MEXy BEKTOpaMu & 1t d;

€) BEKTOPHOE IPON3BEICHHE & X d |

) IJIOIIab TpeyroabHuKa 4,4, 4;.
4. Haiitu npou3BOJHYIO

v=(x"4+x+1)- tg(2x)

5. IIpoBectu nmonHoe ucciae0BaHUE PYHKIIMH U TOCTPOUTD Ipaduk

ef(.r+1}

YT+

Ymeepotwcoeno na zaceoanuu xageopwi I[IM, npomoxon Ne_ om

3apenyrouuii kadenpoit

JlekTop
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1 Gayn

1 Oamn

1 Oamn

1 Oamn
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ooy. Manwiii B.B.



Tunosoii bunem. Cemecmp 2.

Buiter Ne 0

Yacrs |. Teopernueckuii Bonpoc.
(ITomHOCTBIO PaCKPBITHIN BOIIPOC OlleHUBaeTcs B 1 Oam).
1. [TonsiTue nepBooOpazHOit

Yacrs |l. 3aganmne HauanbHOTO YPOBHS CIOKHOCTH.
(ITpaBuIbHO BBHIMOJHEHHOE 3aJjaHKE OIICHUBAETCs B 2 Oaa).

1. HaiiTu pemienusi ypaBHEHUM 2. BeruucianTh HeonpeIeIeHHbIA HHTErpall
] r__ .
v +3y =0. J(x + 2x 4+ 3)dx
Yacts I11. 3aganne 6a30Boro ypoBHs CI0KHOCTH.

(ITpaBUJIBHO BBIMIOJIHEHHOE 3a/1aHKE OllEHMBAeTCs B 1 Oan).
3. [IpoMHTErpUPOBATH PALMOHATIBLHYIO IPO0hH
(Zx+ 16)dx
(x+1)(x*+4x +13)

3

4. na GyEkumu u = 5x°y — 3xy + x¥ Hality rpagmenT M NpPOM3BOAHYIO B TOYKE A IO

HarpaBieHuio Bektopa 5 = AB: A(1;2;—1), B(3;—1;0).

Yacts V. 3aganue NOBbIIEHHOTO YPOBHS CIOXHOCTH.
(ITpaBubHO BHIIOJHEHHOE 3a7aHue — 1 Gai).
1. HaiiTu perienust ypaBHeHUI

v+ 3y = 3xe”

Ymeepotcoeno na zaceoanuu xageopwt IIM, npomoxon Ne_ om 20 e
3aBeayromuii kadenpoit ooy. Manwiii B.B.
JlekTop
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Tunosoti bunem. Cemecmp 3.

Buiter Ne 0

1. Cxomumocts u cymma psia. Heobxoaumoe ycioBue CXOAMMOCTH. 1 6ann

2. HccnenoBarh Ha CXOAMMOCTD PSiJ 2 Oaiuta

i (—1)"n
n?+5n—7
n=1
(n+1)! 27
1 n
n=1 [:1‘1+ j

3. U3menuts nopsnok naTerpupoBanus. O0IacTh HHTETPUPOBAHUS H300pa3uts | Gamn
Ha YepTexe

2vx

fdxf flxy)dy

41"
4. BpluCIUTH KPUBOJIMHEHHBIN HHTETPAJ BAOJIb KPUBOU L, IPH M3MEHEHUH 1 Gamn

ImapamMeTpa oT tl A0 t::

jd:c-l—d}r; rae L y=—V2-—-t; t;, =1, t,=2
L

Ymeepotcoeno na zaceoanuu xageopwt IIM, npomoxon Ne_ om 20 e
3aBenyromuii kageapoit ooy. Manwiii B.B.
JlekTop

Kputepuu u mikana OLIEHMBaHHUS TO OIICHOYHOMY CPEACTBY IPOMEKYTOUHBIN
KOHTPOJIb (9K3aMEH)

[IIxana oueHnBaHUsA Kpurepnii onieHuBanus

oTIU4HO (5) CtyneHT ray0OOKO M B MOJTHOM O0BEME BIiIafieeT MPOTPaMMHBIM
martepuajoM. ['paMOTHO, HCUEpHbIBAIOIIE W JIOTHYHO €ro
u3JlaraeT B yCTHOM wiu nucbMeHHOW (opme. Ilpu 3tom 3HaeT
PEKOMEH/I0BAaHHYIO JIUTEPATypy, MPOSIBIIET TBOPUECKUN MOAXO
B OTBETAaX Ha BOIPOCHl M MPABUIHHO OOOCHOBBIBAET NMPHHSTHIC
pelIeHHs, XOpOLIO BiIaJeeT YMEHHSIMHM U HaBBIKAMU TIPH
BBITTOJIHEHUH MTPAKTUIECKHUX 3a/1a4.

xopotuo (4) CryneHT 3HaeT NMporpamMMHbI MaTepual, TPaMOTHO U IO CYTH
U3JlaraeT ero B YCTHOM WM NUCbMEHHOM ¢opMme, aomyckas
HE3HAUUTEIIbHBIE HETOYHOCTU B YTBEPXKICHMAX, TPAKTOBKaX,
ONpPENIETCHUAX U KATETOPHSIX WM HE3HAYUTEIBHOE KOJIMYECTBO
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ommnbok. Ilpu 3TOM Biazgeer HEOOXOAWMBIMU YMEHUSMHU U
HaBBIKAMM IIPH BBIIOJIHEHUH IPAKTUYECKUX 3a1a4.

yIIOBJIETBOPUTEILHO (3)

CTyneHT 3HaeT TOJIbKO OCHOBHOW IIPOrpaMMHBIA MaTepual,
JIOTTyCKAeT HETOYHOCTH, HEJOCTaTOYHO YETKHE (POPMYIHPOBKH,
HEIOCJIeI0BATEIbHOCTh B OTBETaX, M3JaraéMblX B YCTHOM WJIU
nucbMeHHoW ¢opme. [Ipm  3TOM HEZOCTaTOYHO BiIaAEET
YMEHUSMH U HABBIKAMHU MPU BBIMOJIHEHUU MPAKTUYECKUX 3a]1ad.
Homnyckaet 10 30% ommOOK B U3J1araeMbIX OTBETaX.

HEYJIOBJIETBOPUTEIBLHO (2)

CryneHT He 3HAeT 3HAYUTENIBHOM 4YacTH IPOrpPaMMHOIO
Mmatepuaina. [Ipu 3ToM gomyckaeT NpUHIMNHAIBHBIE OLIMOKU B
JI0Ka3aTeNbCTBAX, B TPAKTOBKE MTOHITUH U KaTErOpHil, IPOSBIISET
HU3KYIO KYJITYPY 3HAaHH, HE BJIaJICET OCHOBHBIMU YMEHUSMU U
HABbIKAMHU IIpU BBINOJHEHMM INpakTUYeCKuX 3ajgad. CTyIaeHT
OTKa3bIBAE€TCSI OT OTBETOB Ha JIONOJIHUTEIIbHBIE BOIPOCHI
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JIncT n3MeHeHn U JOTTOJTHEHU I

/o

Buabl nonosnHenuii u
U3MEHEHUH

Jlata 1 HOMep MpOTOKOIA
3acenanus kadeapsl
(xadenp), Ha KOTOPOM OBLITH
paccMOTpeHbI U 0JJOOPEHbI
HU3MCHCHUA U JOIIOJIHCHUA

[Toamucs (c
pactudppoBKOi)
3aBenyromero kageapoit
(3aBenyrouux Kadenpamu)
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JKCIMEPTHOE 3aKJII0YeHne

[Ipencrabnennsiii  (GoHA oleHOYHBIX cpeAactB (mamee - DOC) mo
nucruIuinHe «Bricmas Matematukay cooTBeTcTBYeT TpedoBanusMm OI'OC BO.

[Ipenyraraembie GOpMBI U CPEACTBA TEKYIIETO U MMPOMEKYTOTHOTO KOHTPOJIS
aJieKBaTHBl LEJSIM U 3ajJayaM peajiu3allid OCHOBHOM MpodeccroHaIbHOMI
oOpa3oBarensHOM  mporpammbl 1o crenuanbHOcTH  20.05.01  Tlokapnas
0e30IMacCHOCTb.

OueHouHble  CpeAcTBa IS TEKYIIETO  KOHTPOJISL  YCIIEBA€MOCTH,
MIPOMEKYTOUYHON aTTECTAIMM 10 UTOTaM OCBOCHUS JUCIUTIUIMHBI MIPEJCTABIICHBI B
IIOJIHOM O00BEME.

Buael oIeHOYHBIX CpPEJACTB, BKIIOYCHHBIE B IMpEJCTaBJICHHBIM (DOH/I,
OTBEYAIOT OCHOBHBIM NMpuHIUIaM GopmupoBanus GOC.

PazpaboTtanHblii ¥ MpeNCTaBICHHBIN IS SKCHEPTU3bl (DOHJ OICHOYHBIX
CPEIACTB PEKOMEHAYETCS K  HCHOJIb30BaHHWIO B  MPOIECCE  IMOJATOTOBKHU
oOydJarommxcs, Mo ykazaHHOMY HallpaBJICHHIO.

[Ipencenarens y4eOHO-METOAMYECKOM
KOMHUCCUU (paKyJIbTeTa KOMITbIOTEPHBIX
CUCTEM u UH(OPMAITMOHHBIX
TEXHOJIOTUH H.H. Berposa
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