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pe3yJibTaTe 0CBOEHUS Y4eOHOI TN CHUILIUHbI

IHacnopr
(oHIa OLIEHOYHBIX CPEACTB MO0 YUEOHOM TMCIUTIIHMHE
«MaremaTuka
Ilepeyenb KOMIeTeHIIM (3J1eMEHTOB KOMIIeTeHIHI), (POPMUPYEMBbIX B

Ne Kon dopMynHpoBKa Kontpomupyemsie Oransl
/Tl | KOHTPOJIUPYEMOit KOHTPOJIUPYEMOM TEeMBbI y4eOHOM dbopMupoBanus
KOMIIETEHIIH KOMIIETEHIIH JVCLIUATUTHHBI (cemectp
W3y4YEeHUs)
1 OIlK-1 crnocobeH  npumeHsTh | Tema 1. 1
eCTeCTBEHHOHayuHble U | JInHeitHas anreOpa (Ha4aIBLHBIN)
00I1IEeNH)KEHEPHBIE Tema 2. 1
3HaHMS, METOABI | AHAIIUTHYECKAs (HauanbHBIN)
MaTeMaTHIECKOTO reOMETPHs
aHaamsa u | Tema 3. 1,2
MOJEIUPOBAHUS B | MaremaTuyecKkui (Ha4aIbHBIN)
npodeccuoHanbHOM aHaIun3
IEATCIBHOCTU Tema 4. 2
KomruiekcHbIi aHamm3 (HaYaJIBLHBIN)
Tema 5. 2
Huddepenumanbapie (HaYaIBHBIN)
YpaBHEHHS
Tema 6. 3
Teopus psnoB (HayanbHBIN)
Tema 7. 3
Kpatnbie u (HaYaIBbHBIN)
MTOBEPXHOCTHBIE
WHTETPaJIbI
Tema 8. Teopust mosst 3
(HaYaIBLHBIN)
IToxa3zaTenu n KPUTEPHUHU OLICHUBAHUA KOMHeTeHHHﬁ,
OIMMCaHHuEC IIKAJ OHCHUBAHUA
Ne Kon [Tokazarens onenuBanus |Kontpomupyemsle | HamMeHnoBanwue
/1 | KOHTPOJIMPYEMOH | (3HAaHHUsS, YMEHHUS, HABBIKU) | TeMBbl yueOHOI OLIEHOYHOT'0
KOMIIETEHINH JIICTIATUTHHBI cpeacTBa
1. OIIK-1 3HATh: OCHOBHEIE MOHATHS | Tema 1, @poHTaNbHBIE U
u Mmetozsl | Tema 2, WH/IMBUyaJIbHBIC
MaTeMaTHYeCKOro Tema 3, OTIPOCHI;
aHanusa, B yactu | Tema 4, KOHTPOJIbHBIE
muddepenimanbHoro  u | Tema 5, paboThI;
HHTETPAJIbHOTO Tema 6, WHIUBUyalbHbIC
WCUHCIICHUS, teopun | Tema 7, /noMarHue
psAnoB; Teopuu JuHenHHOHN | Tema 8 3a7laHus;
anreOpbl; aHATUTUYECKON IPOMEKYTOUHAs
TeOMETPHH; TEOPHH aTTecTanus
Qg depeHranbHbIX (9K3aMeH)
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YpaBHEHUH; OCHOBHBIE
QITOPUTMBI TUTIOBBIX
YHUCIIEHHBIX METO/IOB
pelieHus MaTeMaTUHYECKUX
3azad.

YMETh: UCII0JIb30BaTh
METOJIbl MaTeMaTH4eCKOIro
aHagm3a, aHaJMTHYCCKOU
reOMETPUH, JINHEMHOM
anreoOpsl, TEOpuun
GyHKIIUH ~ KOMIUIEKCHOTO
MEPEMEHHOTO;
HCIOJIb30BaTh  OCHOBHbBIE
PUEMBI 00paboTku
AKCIIEPUMEHTAIBHBIX
JTAHHBIX.

BJIQJICTh:
MaTeMaTH4eCKUMU
MOHATHSIMA M CHMBOJIAMHA
TUIST BBIPAKEHUS
KOJIMYECTBEHHBIX "
KaueCTBEHHBIX
OTHOIIICHHUH,
MaTeMaTHYeCKUMHU
METOJaMHU U aJITOPUTMAMH
B MIPUIIOKEHUAX K
TEXHUYECKHUM HayKaM.

q)OH)II)I OIICHOYHBIX CPEACTB 0 TUCHMUIIJINHE «MaTemaTuka»

Bonpocs! 1j151 PPOHTANBHBIX U MHAUBUAYAJbHBIX ONIPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue  cuctembl  JIHMHEHHBIX  anreOpayeckux  YpaBHEHHMH  Ha3bIBaOTCS
OIpECIEHHBIMU, HEOTIPENETIEHHBIMU, HECOBMECTHBIMU?

2. Kakoii siBiisieTcst KBaJipaTHasi CHCTEMa JIMHCWHBIX alreOpandecKux YpaBHCHHM, €CITH e
OIPEACIUTEND PaBEH HYIIO?

3. Kako#t nomkHa OBITH cHCTEMa JIMHEHHBIX anreOpamdecKuX YpaBHEHHA, YTOOBI ee
MOYHO ObUIO pemaTh MeTo oM Kpamepa?

4. Cuctema JIUHEHHBIX anreOpanyecKkux ypaBHeHMM pemiaercss merogoM [laycca. Kax
y3HaTh, YTO OHA OIIPEIECIICHHAs], HEONIPEACIECHHAs!, HECOBMECTHAs ?

5. Uro Takoe Matpuna? Kakumu MoryT ObITh MaTpUIbl?

6. Kakue maTpuiisl MOKHO nepeMHokaTh? Kak oHM mepeMHoKaroTcs ?

7. Urto Takoe onpeaeNnnuTenb BTOPOro nopsiaka’?

8. Urto Takoe onpenenuTenb TPEThEro nopsaKa?

9. UTo Takoe MUHOD DIEMEHTA a; ; OTIPEETUTENS?

10. Yro Takoe anredpandecKoe OMOJTHEHNE IEMEHTa a; i OTIpEIeTTUTENS?

11. YTo 3HaYUT pasoKUTh ONpPENETUTENh MO AIEMEHTaM CTPOKHU WM cTonoma?
12. Kakass marpuiia Ha3bIBaeTcs OOpaTHOM MO OTHOLICHHIO K JaHHOW KBaJpaTHOM
Matpuiie?



13. Kak 3ammcaTh KpaMEpOBCKYIO CHUCTEMY JMHEHHBIX aireOpandyecKux ypaBHEHUH B
MaTpu4HOu popme?

14. Kak mnocTpouTh OOpaTHyH0 MaTpully [ JaHHOW KBaJApaTHOW MaTpHLbl C
OIpe/IeNIUTENEM, OTIINYHBIM OT HYJIS?

15. Yro Takoe BekTOp? ero asimHa? opt BeKkTopa?

16. ChopmynupyiiTe cBOMCTBA ONEPALIUU CIOKEHHUS BEKTOPOB.

17. Ipu kaxkux yenosusx: 1) |d@ + b| = || + |b|? 2) |@ + b| = |a| — |b|?

18. Kakne HECKOIbKO BEKTOPOB HA3bIBAIOTCA JIMHEHHO 3aBUCUMBIMU?  JIMHEHHO
HE3aBUCUMBIMU?

19. Kak reomerpuuecku pacnojararoTcsi Mapa WIM Tpoiika BEKTOPOB JIMHEHHO
3aBUCHMBIX BEKTOPOB? JIMHEIHO HE3aBUCUMBIX BEKTOPOB?

20. Yro Takoe 0a3uc HEKOTOPOTO MHOYKECTBA BEKTOPOB? KOOpPAMHATBI BEKTOpa B
BbIOpaHHOM Oasuce?

21. ChopmynupyiiTe MpaBUIIO CIOKEHUS ABYX BEKTOPOB, 33JJaHHBIX DPA3JIOKEHHUSIMU B
HEKOTOpOM Oasuce.

22. ChopmynupyiTe MOHATHE MPSMOYTOJbHOIO 0azuca U NPSIMOYIOJIBHOM JEKapTOBOM
CUCTEMbI KOOPAMHAT.

23. Uto Takoe CKalsgpHOE, BEKTOPHOE M CMEIIaHHOE MTpOou3BeJeHrne X BeKTopoB? Kak nx
BbIUKCIATH? [lepeuncnuTe ux cBOMCTBAa U TEOMETPUUYECKUIN CMBICI.

Tema 2. Ananumuueckas ceomempust.

24. Yto Takoe anreOpamdeckas muHuSA? CHopMmMyaupyiiTe TeopeMy 00 MHBAPUAHTHOCTH
nopsijika anredpanyeckon JIMHUY.

25. Harumure  paBeHCTBa, BBIPOKAIONINE  YCIOBUS NapajyiebHOCTH |
HEePIEHANKYIAPHOCTH JBYX MPSIMBIX Ha MJIOCKOCTH.

26. [ToueMy TIIOCKOCTH M TOJIBKO OHH HA3bIBAIOTCSA MOBEPXHOCTSAMH 1-TO mopsaka?

27.Yro Takoe osmmunc? Cdopmynupyiite CBOHCTBO (OKAIBHBIX PaAMYCOB TOYKH
aunnca. Haliiure KOOpANHATHI HEHTPA CHMMETPHH, ITOJIYOCH.

28. Kakue mnpsiMble Ha3bpIBalOTCA acuMOToTamMM rumnepOosbl? HamummMre ypaBHEHHS
aCHMITTOT TUNepOOIbl 4x* — 9y~ = 36.

29. Ilpsimast L 3aiaHa ypaBHEHHEM C YIIIOBBIM KoddumuenToM v = kx + b. [losicaure
TFEOMETPUUECKUN CMBICT k U b.

30. Ilpsimple L, u L, 3agaHel ypaBHeHusmMu L,:v =k,x+b,, L,:v= k,x+ b,.
HanwmuTe ycnoBus napaielbHOCTH | IEPIIEHANKYIISIPHOCTH ITHX TPSMBIX.

31. Kak reomeTpuyeck 0OBSCHUTD, UYTO CUCTEMA YPABHEHU I

{ﬁllx +B,y+C, =0

A x+ B,y+C, =0

SBJIIETCS. HECOBMECTHOHW? COBMECTHOM W  HEONpEAEeNEHHOM? COBMECTHOM W

OnpeIeIeHHOMN?

32. Ilpy KkakoM YCJIOBMH IUIOCKOCTh W TIpsMasi B MPOCTPAHCTBE IapaJUICIHHBI?
HepHeHIUKYIISAPHbI?

33. Harmummre ycroBue neprieHANKYIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

34. Harmumure oOmiee ypaBHEHHE IUIOCKOCTH. KakoB TreoMETpHYecKHil  CMBICI
K03 (HUIIMEHTOB YpaBHEHUS?

35. Hamumure ypaBHEHHE IUIOCKOCTH, NpPOXOnsIled uepe3 3 3aJaHHbIE TOYKH
My (x5 ¥15 21), My (%25 325 23) M3 (55335 25).

36. 3anuimTe ypaBHECHHE IUIOCKOCTH, MIPOXO/SIICH Yepe3 TaHHYI TOUKY M, (x4 ¥y Z,)
TIEPIIEHIMKYIIAPHO BeKTOpyY 11 = (A4; B; C).

37. Uro Takoe smmmncona? Kakumu JIMHUSMH SIBISFOTCS €70 CEYEHUSI KOOPAMHATHBIMH
TUIOCKOCTSIMH B IPSIMOYT'OJIbHOM JIEKapTOBOW CHCTEME KOOPAMHAT?
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38. B xakom ciryyae 3JUIMIICOM]] Ha3bIBaeTCs 3JUMIcouaoM Bpauienusa? [Ipu BpameHuu
KaKo# (UTYpBI U BOKPYT KaKOW OCH OH 00pa3zyercsi?

39. Kakoii cummeTpueil o0iagaroT OJHOMOJIOCTHBI M ABYHNOJOCTHBINA THIIEPOOTIOUIHI,
napaboJIONIbI U oYeMy?

40. Haniucath ypaBHEHHUS JIMHUN, OOpa3ylOIIMXCS B CEUECHHH KOOPJIMHATHBIMHU
IUIOCKOCTSIMU TUIIEPOOJIOUI0B M TapabOojJoUuI0B, 33JaHHBIX KAHOHWYECKUMHU YpPAaBHEHUSIMHU.
HapucoBate 311 IuHUM.

Tema 3. Mamemamuyeckuti ananus.

41. Kakoe 4iCII0BO€ MHOXKECTBO HA3bIBAETCSl OTPAaHUYCHHBIM CBEPXY?
42. Kakoe 9rciioBO€ MHOKECTBO HA3bIBACTCS OTPAHHYCHHBIM CHU3Y?
43. Kakoe 41ciIoBO€ MHOYKECTBO HAa3bIBACTCSl OTPAaHUYCHHBIM CHU3Y?
44. Yro Ha3bpIBaE€TCs TOUHOW BEPXHEW I'PaHULIEN YHCIOBOIO MHOXKECTBA?
45. YTo Ha3bIBaCTCS TOUKOW HIKHEH IPAHMIICH YUCITIOBOTO MHOXKECTBA?
46. YTo Ha3bIBaCTCSI MOJIYJIEM JICHCTBUTEIBHOTO YUCa?

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

48. Tlpu kakux ycnoBusx |x + y| = —|x| + |v].

49. Hanumute HEPaBEHCTBA, CBS3BIBAIOIIUE MOJYJIb CYMMbI U Pa3HOCTH JBYX YHCEN C
CYMMOW U Pa3HOCTBIO UX MOJTYJICH.

50. M306pasure rpaduk GpyHKIHUN v = sign x.

51. U306pa3ute rpaduk GyHKIUU v = [x] — 11e7Ias 4acTh YHCIIA X.

52. CoopmynupyiiTe  TeopeMy O  Tpenelie  OrpPaHUYCHHOW  MOHOTOHHOM
(GyHKIMH(TIOCIEN0BATEIbHOCTH).

53. Maiite onpenencuue moHatus lim f(x) = A Ha s13pIKe § — &.

e
54. laiite onpezenenue noustus lim f(x) = A, ucrnons3ys noHsATHE OECKOHEYHO MAJIOH
e
(GYHKIMY NIpU X — a.

55. ChopmynupyiiTe TeOpeMy O CIKATOU MEPEMEHHOM.

56. ChopmynupyiiTe TeopeMy O IpeeIbHOM NEpexo/ie B HEPAaBEHCTBE.

57. Chopmynupyite Teopemy 00 OTpaHHUYEHHOCTH (YHKIIMH, UMEIOIIEH Tpenen mpu
x = a.

58. CopmymnupyiiTe TeOpeMBbI 0 TIpeIesiaX CyMMBI, TPOU3BEICHUS U YaCTHOTO (DYHKIIUH.
59. Copmynupyiite onpeaeaeHne MOHATHsI lim+ f(x) = A Ha s13pIKE § — &.
X

60. Chopmynupyiite onpezaeneHue mousatust lim f(x) = A Ha s3bike § — &.
e

61. Maiite onpenencuue mousatus lim f(x) = A.
x—++ oo

62. aiite onpenencuue moustus lim f(x) = A.
x——oa

63. Maiite onpenenenue nmouatus lim f(x) = A.
x—+oa

64. Hanmummre mepBbIii 3aMedaTeNIbHBIN MPEIeN U PEAesbl, CBI3aHHbBIC C HAM.
65. Hanmumure BTOpoil 3amMeyaTenbHbIi MpeJies U Mpeienbl, CBI3aHHbIE C HUM.
66. [aiite onpeneneaue moHATHs lim f(x) = +co.

LT

67. 27./TaiiTe onpeacieHHE MOHITHS Jlriilé flx) = co.

68. Vcnonb3ys onpeeseHre IPOM3BOAHOM, HaiuTe v'(4), ecin ¥ = V.

69. 'eomeTprdyecKuii CMBICTT TMPOHM3BOAHOW. HamwmuTe ypaBHeHHWE KacaTeIbHOW K
rpaduxy GyHKIMK y = arctg x B TOUKe x = 1.

70. Haiiure yriibl, 10 KOTOPHIMH HEPECEKAIOTCS IMHUU X~ + yv- = 8, v = 2x.



71. IlpuBenute mnpumep QyHKIUH, TrpaduKk KOTOpPOHl HMeEeT B HEKOTOPOH TOuKe
BEPTHKATBHYIO KacaTeIbHYO.

72. Haiioure (1) n fi (1), ecmu f(x) = [x — 1|e*. CymecrByer 1m f'(1)?

73. Haitnure y,, eciu: a) v = ln[x + u“m); 0) v = arctg th(x).

74. Yto MoxHO cka3zath 0 auddeperuupyemMoct cymmbl GyHkimid f(x) + g(x) B Touke
x = x, ecid, B dToil Touke: a) dynxuus f(x) muddepenuupyema, a ¢ynkuus glx) He
maddepenrmpyema? 6) ode Gpyukmu f(x) u g(x) He TuddepeHIUpyeMbI?

75. Ucnionb3ys onpeneneHue, MoKaxuTe, uTo GyHkuus y = x° — 2x quddepeHuupyema
B TOUKE x = 2 W Haiiaute e€ quddepeHmman B 3TOi TOUKE.

76. SIBnsieTcst M HENPEPBIBHOCTh (DYHKIMU B JAHHON TOYKE JIOCTATOYHBIM YCIOBHUEM
muddepentupyemoctu? OTBeT 000CHOBATH C TOMOIIBIO IIPUMEPA.

77. Ins kakux ¢pynkuuit nuddepenuan paseH npupamenuto? [lpuseanre npumep.

78. Chopmynupyiite, B UYEéM COCTOUT TCOMETPUYECKHMA ¥ (U3HMYECKUH CMBICI
muddepeHmnuana.

79. Uto moHMMAaETCs 101 MHBAPUAHTHOCTBIO (hOpMBI TIepBOro auddepeHiuana?

80. Ucnonws3yst dopmyny nans BolumcneHus auddepeHnuana, Haiaute dy, eciu
y =x-sinx + cos x.

8l.Ilycts y =sinx, x =cost Kakue u3 cleaylommx paBeHCTB CHPABEINUBHIL:
dyl..n = 0; dyl._1 = dx; dy|,_1 = — dt?

82. MosxeT i cymecTtBoBaTh ' (x,), eciu He cymecTByer f (x,)?

83. Haiinure £ (x), ecnu f(x) =Inx - x.
84. Brruncnure, UCIIONB3Ys IIPaBUIIO Jlonurass:

x-coExX—EinxXx

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

85. Hanumure dopmyy Teitmopa st pyHkuuu f(x) ¢ 0OCTATOYHBIM WICHOM B (opme:
a) [leano; 0) Jlarpanxa.

86. Pasnoxure Gpynxuuro f(x) = In cos x no popmyne MakiopeHa 10 4IEHOB ¢ x *.

87. C momoursto ¢Gopmyinsl MakiiopeHa WM KaHOHMYECKUX pa3IoKEeHUH IMOIyduTe
NpUOIKEHHYI0  GopMyny  (OTpaHMYMBAsCh WIEHaMH MOpsAKa x°) Ui (QYHKIMH:

A y=vy1+x,x—=0,|x| <1,6)y=In(1+3x),x =0, |x| <1/3.
ax_ T
88. Haiigute uncna a u b Takue, yto lim % =1.
x—=0

89. Uccnenyiite byHKIMN " MOCTpOiiTe ux rpaduku:
(-2 (x+4)

4 b
90. Kakoifi 3 KOHYCOB, OINHCaHHBIX OKOJO JaHHOTO IIapa paauyca KR, uMeer

= :L = 3 — w2
a)y 0)v Jf:_4,13)_1; V1 —x=.

HalMEHbIINNA 00beM?
91. Kakass ¢yHKIUS Ha3bIBacTCs NEPBOOOPA3HONM MO OTHOMIEHHIO K (GyHKuuu f(x),

3a/laHHOM Ha JaHHOM IIPOMEXYTKE?

92. Uem oTiiM9aroTCs BE MEPBOOOpa3HbIe (PYHKITUH ISl OJHOW M TOW K& (YHKIHUU Ha
OJIHOM U TOM K€ IPOMEXYTKE?

93. B ueM cocTONUT CBOMCTBO JIMHEHHOCTH [T HEOTIPEISIICHHOTO NHTETpaa’?

94. 3anumute GopMyay UHTETPUPOBAHUS 110 YACTAM B HEONPEACICHHOM MHTErpale.

95. Kakyto MI0/ICTAaHOBKY HY>KHO BBITIOJTHUTh JUISE panuoHaIn3aun

unrerpanaf R (3, {x) dx?
96. YkaxuTe palMoHATN3UPYIONIYIO TIOCTAHOBKY JIsl HHTerpana | R (x, ";I“}i—:g)
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97. Kakoii uHTerpall Ha3bIBaeTCsl HeOepyIHUMCs?

98. ChopmynupyiTe J0CTaTOYHOE YCIOBHE CYIIECTBOBAHMS TIEPBOOOPA3HOIA.

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

100. Yemy paBHa NMpOU3BOHAS HEOIIPEACICHHOTO HHTErpasia?

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

nepBOOOPa3HBIMU OJTHOW M TOM ke (PYHKIIMH HA YUCIIOBON OCH.
102. Jlokaxxute CIIPaBEeJIMBOCTh hopmyIIbI JUTS TaOJIUIHOTO
unrerpana [ x™ dx;(n # —1).
dx
a®+at’

103. Jlokakute CrpaBeuIuBOCTb GOPMYJIbI ISt TaGIMIHOrO HHTErpana [

dx

p®
=L . - = ﬂ) CBEJIS €ro K TaOJIUIHOMY.
= +pxtq’ (f]" 4 ! o y

104. Boruncnure unrerpain [

dx :
105. Boruucaure unrerpai [ [T (q — % < IZI), CBEJIA €ro K Ta0JIMYHOMY.
px+g

106. Boruncnure unrerpain [ , CBEJISI €T0 K TAaOJIMYHOMY.

107. BeIuuCiIMTE ¢ MOMOLILIO HHTETPMPOBAHHS MO YacTaAM | x - sin ax dx.
108. 3anuimuTe HWHTETPAIBHYI0 CyYMMY, COCTaBICHHYIO Uit GyHKumd f(x) Ha
npoMexyTke [a; b]. OObCHUTE CMBICI BEIUYNH, BXOAAIIUX B (HOPMYITy.

. . . b
109. Kakoii reomerpuyeckuil CMbICI MMEET ONPEEIICHHbIH HHTErpal _I; f(x) dx, roe

f(x)- HenpepbIBHASI HEOTpHUILIATEIbHAS QYHKIIUS?

110. ChopmyaupyiiTe AOCTATOYHBIC YCIOBHS MHTErpupyeMoctd (yHkuuuf(x) Ha
KOHEYHOM IIPOMEXYTKE [a, b].

111. Kakas ¢pyHKIMs Ha3bIBACTCA MHTETPUPYEMON Ha IPOMEXYTKe [a, b]?

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

113. ChopmynupyiiTe HEOOXOAUMOE YCIOBHE€ HMHTETPUPYEMOCTH (QYHKIUU Ha
NPOMEXYTKE [a, b].

114. Yemy paBeH omnpeneNeHHbI WHTErpal OT HEYETHON (PYHKIUHU MO CUMMETPUYHOMY
IPOMEKYTKY[—a; a]?

115. Ecnu npenensl MHTETPUPOBAHMS TOMEHATh MECTaMH, TO KaK U3MEHHUTCS BEIMYUHA
uHTerpana? Beipazure 310 cBOMCTBO (OpMYIIOi.

116. ChopmynupyiiTe CBOHCTBO JIMHEHHOCTH OMPEAEICHHOTO0 HHTErpaja.

117. ChopmynupyiiTe CBOWCTBO, CBsI3bIBaloOllee 3HAKW (QYHKIUU M ONPEIEICHHOTO
MHTETpaia Ha IPOMEXKYTKE [a, b].

118. ChopmynupyiiTe CBOHCTBO 00 MHTETPHPOBAHUM HEPABEHCTBA MEXAY (DYHKIUSIMH
Ha IPOMEXYyTKe [a, b].

119. ChopmynupyiiTe CBOHCTBO 00 OIIEHKE MOIYJIS OTIPENEICHHOTO HHTETpaja.

120. CpopmynupyiiTe TeopeMy O CpeIHEM JUIsl OIpeNeIeHHOro MHTerpajga oT
HEeNpepbhIBHON (YHKIUH.

121. 3anumute Gpopmyny Hetorona — JleiiGHuna.

122. TlpuBeanTe TEOMETPUUECKYIO HMHTEPIIPETAIMI0 TEOPEMBI O CpEeIHEM IS
OTIpeIeIEHHOT0 HTEerpaa.

123. Yro Ttakoe cpeaHee (MHTerpajibHOE) 3HaueHWe (YHKIUH f(x) Ha MPOMEXKYTKE
[a, b]?

124. ChopmynupyiiTe ormnpeneneHue HECOOCTBEHHOTO HHTerpaia l-ro poma ¢
0OECKOHEUHBIM BEPXHHUM IMPEEIIOM OT HEMPEPHIBHON (YHKIINH.

125. Chopmynupyiite omnpeneneHue HECOOCTBEHHOro HHTerpamra l-ro poma ¢
0ECKOHEUHBIM HIKHUM IIPEIEIIOM OT HENPEPHIBHON (QYHKIINH.
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126. Kakoii HecOOCTBEHHBII MHTETPaJl HA3bIBAETCS A0COIIOTHO CXOIAIIUMCS ?

127. Yxaxure, A5 KaKMX 3HAYCHUI Mmapamerpa p HHTErpal f:auj—:, (a = 0) sBisercs
CXOIIIUMCS, a U1l KAKUX 3HAYEHUH — PacXoAsuMCst

128. 3anumuTe (opMyIbl, BBIPAKAIONIME CBOHCTBO JHMHEWHOCTH Ui HECOOCTBEHHOTO
UHTErpaja ¢ 0ECKOHEUHBIM BEPXHHUM IIPEICIIOM.

129. Chopmynupyiite mnpu3HAK CpaBHEHHs B KOHEYHOH ¢opMe Ha MpuMepe
HEcOOCTBEHHBIX MHTETrPajioB 1-T0 poaa ¢ 0ECKOHEYHBIM BEPXHUM IIPEJIEIIOM.

130. Yro Takoe nonusiil quddepennuan pynkuuu z = fx,y)?

131. 3anumure  GopMmyiny, ONPEASISAIONIYI0 YacTHYIO IPOU3BOAHYIO  (PYHKITUH
z = f(x,¥) 1O IepeMEHHON y B TOuKe My (x4, v, ).

132. Kakas ¢byHKIHS IBYX apryMEHTOB Ha3bIBaeTcs qudepeHupyeMoii?

133. 3anummute Gopmyiy, Bepakarollyto MoyHsli auddepenuuan GyHkuun z = fx, y)

gepe3 e€ yacTHBIC TPOU3BO/IHBIE.
134. 3anumute (opmyiy, BBIPAKAIONIYI0O BTOPOH MONHBINA aupdepeHuuan GpyHKIH
z = f(x,y) 4epe3 e€ YaCTHBIE IPOU3BOJHBIE.

135. Kak cooTHOCcATCS Mex 1y cO00i CBOMCTBA HEMPEPBHIBHOCTH U U hepeHIpyeMocTi
(GYHKIMM IBYX IEPEMEHHBIX?
136. Kakas dynkuus z = f(x,y) Ha3bIBaeTCsA HEIPEPBHIBHOM B TOuke M, (x,,1,)?

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

M {x .'iﬂ, . ,x;:,,,l:' )1/1 M (x.'f}, ,x;f:') M-MEPHOTI0 IPOCTPAHCTBA?

138. Kakas Touka MHOKeCTBa E Ha3bIBACTCS BHYTPEHHEH? TPaHUIHON?
v v g

139. Yto Takoe §-OKpeCTHOCTh TOUKH My (x },x:: U x, }]?

140. Kakoe MHOeCTBO E Ha3bIBACTCSI OTPAaHUYCHHBIM? 3aMKHYTBIM? CBSI3HBIM?

141. Cpopmynupyiite onpenenenue npenena ¢yukuun f(M) = f(x,y) B Touke
My (0, ¥p)-

142. ChopmynupyiiTe TeopeMy O paBEHCTBE BTOPBIX CMEIIAHHBIX MPOU3BOIHBIX
Gynkuyn z = fx,v).

143. Kak cooTHOCSTCS MeXy co00i cBOHCTBa MU (HEPEHIIUPYEMOCTH U CYIIECTBOBAHHS
HEPBbIX YACTHBIX IPOU3BOAHBIX QyHKIMU z = f(x,¥)?

144. Cpopmynupyiite onpeneneHie Npou3BoAHON (QyHKIMU
145. u = f (M) = f(x,y, z) 0 HAIIPaBJIEHUIO BeKTOpPa [.
146. 3anumuTe QopMyiny, BbIpa)karollyl0 NPOU3BOAHYIO (yHKuuu u = f(x,y,z) 1O

HanpasieHuio Bektopa [? = (cosa, cosf, cosy) uepes yacTHbIE TPOU3BOIHBIE HYHKIIUH 1.
du o
147. 3anumuTte popMyny, CBSI3bIBAIOIIYIO grad it M MPOU3BOIHYIO 5; B 3/IaHHOH TOUKe

CKaJIIPHOTO TIOJIS 1.
148. Kak cBs3aHbl HampaBieHHMss HauOosbiiero pocra ¢yHkmuun u = f(x,y,z) ¢
BEKTOpOM grad u B paccMaTrpuBaeMoil Touke M(x, y, z)?

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

o a o
150. 3anummTe bopmyny I IIPOU3BOJHOU a—z CJIO’)KHOM byHKIII
.
z=z(u,v), u=ulx,y), v=vixy).
L dy . .
151. 3anumurte GopmMyny AnsS  MPOU3BOIHOM d—} HESIBHOM ~ (DYHKIMM, 3aJaHHOU
X

ypaBHeHueM F(x,y) = 0.



dz d= o o
152. 3amumurte GopMyabl IS TMPOU3BOIHBIX oo 3, HeABHOM byHKIMM, 3aTaHHON
X ¥

ypaBHeHueM: F(x,v,z) = 0.

153. ChopmynupyiiTe onpenencHue JTOKATHPHOTO MakCUMyMma (JOKIbHOTO MHUHHUMYMA)
Gyskuun z = f(x,v) B Touke My (x,, vy )

154. ChopmynupyiiTe HEOOXOOMMBIC YCIOBHS, a TakKe JJAOCTAaTOYHBIC YCIOBHS
skcTpemyMa QyHkuuu z = f(x, v).

155. ChopmynupyiiTe TpaBUIIO OTHICKAHWS HAWOOJBIIETO W HAMMCEHBIIErO 3HAUYCHUU
(Gyskuuu z = f(x,y) B orpaHMYEHHOM 3aMKHYTOI 001aCTH.

156. Yro Takoe craunoHapHas Touka GyHkuuu z = f{x,v)?
157. ChopmynupyiiTe onpezneneHue yCIOBHOIO MakcuMyMa (yHkumu uw = f(M) npu
cBs3u @(M) = 0 (pacCMOTpHTE CIy4ail IByX MJIHM TPEX IEPEMEHHBIX ).

158. ChopmynupyiiTe HEOOXOAMMBIE YCIOBUS YCIOBHOTO JKCTpeMyMa (YHKIIUU
u = f(M) npu cBsa3u @(M) =0 no meroxy Jlarpanxa (pacCMOTpUTE CIy4ail JBYX MM TpeX
IIEPEMEHHBIX).

159. Chopmynupyiite Teopemy Beilepmrpacca 00 orpaHu4eHHOCTH (YHKIUH,
HETPEPHIBHON B 3aMKHYTOW OTPaHUYEHHON 00JIaCTH.

160. Chopmynupyiite Teopemy BeiiepmTpacca o CyliecTBOBaHMM HaWOONBIIETO U
HAMMEHBIIETO 3HAYCHUH (PYHKINH, HEMPEPHIBHON B 3aMKHYTOW OTPaHUYEHHON 001acTH.

Tema 4. KomnaexcHoiu anaius.
161 I[aﬁTe Ol'IpeI[eJ'IeHI/IC MHO>KeCcTBa L KOMIUJIEKCHBIX YHCEJ. KaKI/IC FCOMCTpI/I‘leCKI/IC

WHTEPIIPETAIIMHA STOTO MHOYKECTBA BaM U3BECTHBI?

162. Tlyets z, = 14+ i, 2, = —4 + 3i. Halitu 2, + 2, 2, — 7, (2, + 2,) (7, — 2,), =

163. Yto Ha3bIBaIOT MOAYJIEM KOMILIEKCHOTO Uncia z = x + iy?

164. Yto Ha3bIBalOT apryMEHTOM KOMIUIEKCHOTO 4Hcia z = x + iy, z # 0?7 Yto Takoe
TpUTOHOMETpHYECcKast (hopma IToro yuciia’?

165. Ynucna z;, =1— i3, z,=(1—-1i)/(1+1), z3=1+cos(n/7)+ isin(w/7)
3amnucarh B TPUTOHOMETpUYECKOi popme.

166. Ucnone3yst  ¢opmyny MyaBpa, 3amucarb B anreOpamdeckodl Qopme dwucia

z, = ((L+03)/(1—0)" 2, = (L+ )5/ (1— D).

/ — | —
167. HaiiTi Bce 3HAYCHUS CIICIYIOIIMX BhIpaXeHHid: a) v —1 + iy 3; 0) V2v3 + 2.

168. z, =1 —1iy3, z, =3 +i. 3anucare B anrebpandeckoil ¢opme uyucima z, -z,
(21/22)"

169. Yucna z,, z, U z, 3aNUcaTh B IOKa3aTeIbHON (GopMe.

170. Yro Ttakoe KopeHb anrebpanueckoro MHorowieHa F,(z)? UYro Ha3bpIBalOT

KPaTHOCTBIO KOpHSI? Omnpenenure KpPaTHOCTh KOPHS a=1 MHOTO4JIEHA
P(z)=z"—(2—-)z2+(3+20)z" —(4+i)z+ 2.
171. Yucna a, = 1, a, = —i, ag = 2i — BCe NONAPHO pa3IM4YHble KOPHU MHOIOYJIEHA

P(z), npu4eM a, — KOPEHb KPaTHOCTH 2, @ @, U a3 — IPOCTbIe KOPHU. 3alUIINTE PAa3JI0KECHUE
P(z) Ha NuHEWHbIE MHOXKUTEIH, €CIIU €ro CTapnii Ko3pUIUeHT p, = 1; HallAuTe ero Apyrue

KO3 PHUIIUEHTHI.
172. B yeM cocTOHUT CBOMCTBO KOpHEH! BelecTBeHHOro MHorowiena? Yucno a; = —1 +1i

SABIISICTCSI KOPHEM MHorouwieHa P,(z) = z* + 4z% + 11z° + 14z + 10; HailTi OCTaIbHBIC KOPHH

P,(z), 3ancaTh €ro pas3jioKeHHE Ha BEECTBEHHbIE MHOKUTEIH NIEPBON M BTOPOH CTEIIEHH.

9



173. Yto Takoe panuoHanbHas anredpandeckas apoos? [IpuBennre npuMepsl.

174. Kakyro pamnvoHalbHYI0 JIpoOb Ha3bIBAIOT TMpaBWIbHOW? HempaBwibHONU? J[poOb
-]

Zi 1055, IPE/ICTAaBBTE B BU/IE CYMMBI anredpanyeckoro MHOTO4JIeHa U MPaBUIbLHON ApoOH.
175. Kakue npoOuM HaA3BIBAIOT dJIEMEHTAPHBIMH PAIlMOHAIBHBIMU aNre0pandecKuMu
npoGsmu? JIpo6s 1/ (x® + 1) pasnoxkure B CyMMy JIEMEHTAPHBIX JAPOGEHL.

Tema 5. J{luppepenyuanvrvie ypasreHus.
176. KakoB reomerpuueckuii cMeicin ypaBHeHus vy '=f(x,v). Hanucats ypaBHeHue

KacaTelbHOM K MHTErpaibHON KpUBOii ypaBHeHus y' = x ¥~ B Touke My(1, 2).

177. lalite onpenenacHUe H30KIMHBI IUPPepeHIUanbHOro ypaBHeHus v '=f(x,y).
Usoknuubl ypaBHeHMs y' = x°/y ecth: A) okpyxknoctd; B) mpsambie; C) mnapaGonsl; D)
runiep6osr; E) ammuncer; F) HeT npas. oTBera.

178. lano ypaBHenue y' = x°— 2x + y. Hanumure ypaBHEHHE JUHUM BO3MOMKHBIX
TOYEK IKCTPEMYMOB €r0 HHTEIPAIbHBIX KPUBBIX. ClienanTe 4epTéx.

179. Copmynupyiite Teopemy Komm st ypasuenus y' = f(x, v). [lycts {1 — obnacts,
B KOTOPOW BBITMIOJIHEHBI €€ YCIIOBHsSI 3TOr0 ypaBHEHUs. Kakue W3 MOCIeAyIOIUX yTBEPKIACHUN
CMpaBeUTMBBI: A) €ro HMHTErpajbHbIe KPHBBIC MOTYT HMETh pa3pbiBbl 1-ro poma B (1; B)
WHTETPAIbHBIC KPUBBIC MOTYT UMETh YIII0BOHM dKcTpeMyM B {1; C) HHTErpaibHbIE KPUBBIC MOT'YT
nepecekarbess B f1; D) WHTErpambHbIC KpHUBBIE MOTYT OBITh NPSIMBIMU JHHHSIMH, E) Her
IPaBUJIBHOTO yTBepkaeHUsA? OTBET 000CHOBATD.

180. Peumre 3anauy Kowm: (1 + y*)dx + xydy =0; y(1)=1.

181. Haitnure Bce penieHust ypaBHeHus xy' = y + 4/ ¥ — x 2.

182. Haiinute oOmue pemeHus (MHTETpaibl) YpaBHCHUN:

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

184. HaiimuTe BCe JIMHUM, Y KOTOPBIX OTPE30K KAcaTeIbHON MEXIY TOYKOH KacaHHs W
OCbl0 a0cCIUCC JAETUTCS TOMOoJaM B TOYKE IIEpeceueHHsi C OChI0 OpJMHAT. YKa3zaHue:

Hcnonb3yiiTe ypaBHEHHE KacaTeIbHON K KPUBOM.

185. Cpopmymupyiite Teopemy Komm i ypaBHenus '’ = f(x,y,y"). Kakos
TeOMETPUYECKHI CMBIC)I HadalbHBIX ycnoBui y(0) = —1, ¥'(0) =1 mns storo ypaBHeHus?
N306pa3zute npuOIMKEHHO MHTETPaAbHYI0 KPUBYIO B OKPECTHOCTH HayalbHOM TOUKM, CUMTas
VTS oTIpeieieHHOCTH v = 0 B 3TOM OKPECTHOCTH.

186. HaiiTn 3Ha4€HMeE oL, TIPU KOTOPOM (PYHKIMS ¥ = X~ SBISAETCS PELICHUEM YPABHEHUS
x(x—1)y" —(2x — 1)y + ay=0.

Lk

187. lano ypaBuenue: y'"* + xy'' = 2y'. C mnomoIpi0 Kakoil MOACTAHOBKUA MOXKHO

NOHU3UTH ero Nopsaok? Hanmuimure oOImuii BUI TAKUX YpaBHEHUI.

188. Haiigute obuye pemeHusl ypaBHEHUH METOJ0M MOHM)XKEHUsS nopsijaka: a) y "=ln x;
o)y = ‘% + x.

189. Pemmure 3anauy Koum: yy "=(y)*—(v")3?; y(1)=1, y (1) =L

190. Kak ¢ mnomompto (yHaaMeHTanbHOM cucTeMbl pemeHuid vy, (x), .. , ¥,(x)
3anmcaTh oOuee penieHue ypasHenus L[v] = 0? Ilouemy HyneBoe pelieHre He MOXKET BXOAUTh
B (pyHIaMEHTAJIbHYIO CUCTEMY pelIeHUH ypaBHeHus L[y] = 07

191. lano ypaBuenwme: y'" —5y' + ay = 0. Tlpn KakoM 3HAYEHWH O YUCIO 3 Oymer

KOPHEM €ro XapakTepucrtudyeckoro ypaBHeHus? Haiitu o6mee pemieHue JaHHOTO
TuQepeHIaIbHOr0 YpaBHEHUS PU HallZICHHOM 3HaYEeHUU (.
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192. Jluneitnoe opHOpoaHOE AHU(QepeHInaTbHOe YpaBHEHHE 3-TO TOpsAKa C
MOCTOSIHHBIMU KO3((UIIMEHTaMH UMEET YacTHbIe pemieHus: 1, sin 3x. DTO ypaBHEHHE MOXET

umets Bud: A) ¥'" —9y =0; B) ¥'" —9y"'=0; C) v"" + 9y =0; D) v'""+9y' =0; E) ner
MPABUIILHOTO OTBETA.

193. Pemnte snmHeiiHOe ypaBHeHwe y'' — 2y 4+ v =e*/x MeTONOM  BapHalnud
MIPOU3BOJBHBIX TTOCTOSIHHBIX.

194. Haiinute oOmee pelnieHWe JHUHEWHOTO HEOJHOPOIHOTO YpaBHEHUS METOJIOM
HEONPENENEHHBIX KOO PUIIMEHTOB: y "—y=2e™ —x°,

195. Haiiqute wacTHOE pelIeHHWE JTUHEHHOrO0 HEOJHOPOTHOTO YpaBHEHUsS V “+y=de™
YIOBJIIETBOPSIOIIECE HadalnbHbIM YycioBusaM y(0)=4, y{0)=-3, MeTonoM HeOIpeaCIEHHBIX

K03 PHUIIHEHTOB.
196. Haitgute o6riee pemieHue cucteMbl nuddepeHImanbHbIX ypaBHEHUN

ax 2x +

—=2x+vy,

dt i

i 3x +4

— = 3x V.

dt -

197. Touka ¢ w™accoil m JABWKETCS mpsMoiimHelHo. Ha He& nmelicTByer cuia,
IPONOPLUOHATIbHAS KyOy BpPEMEHH, UCTEKIIeMY OT MOMEHTA, KOIjla CKOpOCTh ObUla paBHA v
(k03 GUIHEHT TPONOPIHOHATBFHOCTH paBeH k). Kpome Toro, Ha TOYKy JAEHCTBYeT cuia

COMPOTHUBIIEHUSI  CpElbl, MPOMOPIMOHATbHAS  MPOU3BEICHUI0O CKOPOCTH U BpEMEHHU
(k03¢ pUIHEHT NPONOPLMOHANBHOCTH paBeH k). Haliaure 3aBUCHMOCTh CKOPOCTU OT BPEMEHH.

VYka3zanue: npumenure 2-i 3akoH HeloToHa.

Tema 6. Teopus psioos.

198. [Maiite nmoHsTHE YUCIOBOrO psifa, ero cymmsl. Haitnure cymmy psina 2-°_, (7,/8)™.

199. Chopmynupyiite HEOOXOIUMBIA TpPU3HAKA CXOAWMOCTH 4ucioBoro psga. C ero
IIOMOIIBIO MTOKKUTE, YTO Pt Lo, (1 4+ 1 /n)™ pacxomurcs.

200. Ucrionp3yst TMpOCTEWINEe CBOWCTBA YHCIOBBIX PSJIOB HAWIUTE CymMMy psna

- 1 1
n=1 3_'1._4_'1 '

201. Tanbl psgsl C TOJNOXKUTENBHBIMM wieHamu: 2o a. (1) uw > b, (2),

. T N 1
lim —"** = -, C noMoIIbI0 NPU3HAKOB CXOAUMOCTH 3HAKONOJIOXKHUTEIbHBIX PAJOB YCTAHOBUTE

n—soa Op 2

KaKo€ M3 HWKECIIEAYIONINX YTBEPKACHUH cripaBeunBo: A) psan (2) cxomures, ecia b, = na,,;

n’

B) psax (2) pacxoautes, ecnu b, = a,, n = 10; C) pan (2) pacxogurcs, ecnmu b, = 3"a,; D)

:'!’

pan (2) cxopures, eciu lim b, =

n—*oa
202. Yto Takoe 3HAKOYEPEOYIOUIMICS psin? 3HAKONEPEeMEHHBIH psn? aOCONIOTHAs |
YCIIOBHAsl CXOAMMOCTb 3HaKomnepeMeHHoro psana? Chopmynupyiite npu3HaK Heﬁ6HHua Kakue

Cosmn | -1

N3 TICPCUYHUCIICHHBIX HUWXKE pPAAOB YCIOBHO CXOIATCA: A) En_ 1 N ) E ,.:l N C)
< nlnn 2

oo ':_1:"

n=1 -

W
203. [lafite moHsTHE (QYHKIIMOHAIBHOTO psja, ero O6.]'IaCTI/I CXO)II/IMOCTI/I Hatinure

6) Ty B I, S )

00J1aCTH CXOUMOCTH (DYHKITMOHATBHBIX DPSIIOB: a) EH_. +3},1,

oa 14x—x"
n=111 '

204. TaiiTe moHsATHE MaxxopupyeMoro (GpyHKIHMOHANbHOrO psiaa. Haiinute Bce 3HaueHUs

=9
X, IIPH KOTOPBIX PAN 27— —— CXOJIHUTCS aOCOIIOTHO.
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205. Copmynupyiite CBOWCTBA Ma)XOPUPYEMBIX (PYHKIIMOHANBHBIX PAIOB. MOXHO JIH

- z
o EiOM X

HOWICHHO Tu((GepeHINPOBaTh P Xoe 211 ? OtBeT 000CHOBATD.
noT
206. Yto Takoe cremeHHO# psan? Pam X7 a x™ pacxomures B Touke x, = —2. C

MOMOIIbIO TeopeMbl AOeNsi YCTaHOBHUTE, KaKOe U3 CIEIYIOIIUX YTBEP)KIECHUHN CIpaBeUIUBO: A)
9TOT s CXOOUTCS aOCOIIOTHO B TOYKe x, = —1; B) 3T0T psax cxogurcs B Touke x, = 0; C)

3TOT PAJl PACXOIUTCS B TOUKE x5 = 3; D) HET IPaBUIBHOIO OTBETA.

mn . A T
[V ax =z
207. Haiiqure 001aCTH CXOAMMOCTH CTENICHHBIX PANOB: a) 2o, ——; 0) X, - 3,1} ; B)
no 2 nd

oo ':-r_l:'zn
n=1 nam

208. Yto 3HAUUT pas3sioKuTh (QYHKIHIO B CTEHNEHHOH pana? 3aBHCAT JTU KO3(PPHUIUEHTHI
TaKOT0 Pa3IoXKeHHUs OT crocoba ero noaydeHus? Psupr Teinopa u MakiopeHa. Pa3noxus B psi

Maknopena pynxuuto f(x) = x/(1 + x?), naitnure £2**1(0).
209. Paznoxute GYHKIUIO B pAd MO CTENEHSIM X M YKaKHUTE O0JACTh CXOJUMOCTHU

dt.

x Bin2t

NOJydeHHOTO psiza: a) e * ; 6) In (x2 + 3x + 2); B) I -

210. Pasnoxkure Qynkuuto y=tgx B psan Teilnopa mo crenenam (x — m/4), BbIIUCaB
nepBbie 3 WieHa, OTINYHBIEC OT HYJIS.

211. Beruciure NpuOIMKEHHO C TOYHOCTBIO 10 107, OLEHMB MOTPEHIHOCTH IO
npu3Haky JleOHuIa A1 3HaKOYepeyIoIIerocs psja: f;’E e~ dx.

212. Beinmumure JBa NEpBbIX, OTIIMYHBIX OT HYJIS YWIEHA Pa3JIoKEHUs B Psijl 110 CTEHEHIM
X pelleHus ypaBHEHMsA y “=2xy’+ 4y, YIOBJIETBOPAIOLIETO HadaJbHBIM YycioBusM y(0)=0,
y{0)=1.

213. Kakue u3 cinenyronux nap ¢yHkuui f(x) u g(x) OpToroHajabHbl Ha IPOMEKYTKE
[-1,1]: a) f(x)=x u g(x)=x3-1; 0) f(x)=x u g(x)=x"-1; B) f(x)=x" u
g(x) =x"-1?

214. Copmynupyiite ycnmosust Jupuxie pasznoxumoctd ¢GyHKuuud B psg Pypbe Ha
INPOMEXYTKE [- 1T, 7).

215. Hanummure  Qopmynsl it koddduuuentoB psaga Dypbe QyHxoum  f{x),
Pa3I0KEHHOU B 3TOT psill B IPOMEXKYTKax: a) [-m,m]; 0) [-1,I].

216. Hanumure psag ®dypbe HeuéTHOM QyHkuuu f(x), 3aJaHHOM Ha NPOMEKYTKe
[-m, ]

217. ®ynkuus f(x) B mpoMexyTtke [0,7] paznoxeHa B psjx Oypbe a) Ho KocuHycam; 0)
no cunycaMm. Hanummre ¢popmyiibl 17151 k03P PUIIMEHTOB 000UX PSI0B.

218. dyukuus f(x) =—1 — x> B npomexyrtke [-2,0] pasnoxena B psag Dypbe mo
cunycaMm. Hanummre dopmynsl i ko3dduuuentoB psga. Iloctpoiite rpaduk cymMMsl 3TOro
psna.

219. Paznoxure B psajx @ypbe dyHkuuio y=|x| B mpomexxyTkax: a) [ &]; 0) [0;27]; B)

[-1;1]. Hoctpoiite rpaduku GyHKIUU U CYMM THUX PSIIIOB.
220. Paznoxwure B psa Pypse GyHKLIUIO Vv = E— = B ipomexyTke [0; 7]: a) Mo cuHycaMm;
0) mo xocunycam. [Toctpoiite rpaduku GyHKINU U CYMM PSIIOB.

Tema 7. Kpamuble u nosepxHocmmubvle uHmezpaJbi.
221. Unrerpupyema nmu GyHkuust 1,/(x —y)nmo kagpary 0 < x = 1,0 < y = 17

222. He seraucnss mnrerpana ff In(1 —sin(x +y))dxdy, ycTaHOBuTE €r0 3HAK, €CIH
D={(xy): x=0,y=0, x+y=m/6}
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223. CeauTe NBOWHOM HHTErpai _I’_I'D f(x,y) dxdy X MOBTOpPHOMY JABYMs CIiocobamu,
eciu: a) (D) — obnactb, OrpaHUYEHHas JMHUAMH ¥ = 3x7, v = 6 — 3x; 0) (D) — Tpameuus ¢
BepmmnHamu (—1, 4), (5, 4), (1, 1), (4, 1).

224. Iamenute MOPSIJIOK WHTETPUPOBAHUS B HWHTEeTrpaJie:
5 dx [ e fOey)dy+ [ dx [ f(x,y)dy u.

225. Haiinure cpenHee 3HAYECHUE f(x,¥v) = x+ 2yno IPSIMOYT OJIbHUKY,
OrpaHUYCHHOMY IPSAMBIMU X = 1, ¥ = 2 1 OCSIMU KOOpAHHAT.

226. N3o6pa3ute Ha TIJIOCKOCTH Oxy obpas burypsi
G'={(r,d): 2<r =3, 0<d¢ < n/4} npu otoOpaxkeHUu x = rcosd, V= rsing. SBusercs
JIM 3TO 0TOOpa’keHHE B3aMMHO OJTHO3HAYHBIM?

227. Hatinure IUIOIIAb ¢burypsi, OTrpaHUYCHHOU JIMHUSIMU
Axy=4,x+y=50)(x"+y*)=8xy,x*+y*=1(x>+y* < 1).

228. Haiisute 00BEM Tena, OrpaHUYEHHOrO MOBepXHOCTAMH z = In (14 x” + y7),
z=0,x*+y*=2
Kputepun u mkana OleHHBAHMS 110 OIEHOYHOMY CPEJICTBY «(POHTAIBHBIA U HHIUBUYaTbHBIN
OIIPOCY

IIIxana oneHUBaHuUsA Kpurepuii onieHuBanus

OTIUYHO (5) CryneHT TinyOOKO ¥ B TOJHOM OOBEME BIAACET MHPOrPAMMHBIM
MaTtepuaioM. ['paMOTHO, UCUEPNBIBAIOIIE W JIOTUYHO €r0 H3JIaracT B
YCTHOM WM MUCbMEHHOU (opme. [Ipu 3TOM 3HaET PEKOMEHIOBAaHHYIO
JTUTEPaATypy, MPOSBISET TBOPUCCKHUH IMOAXO] B OTBETaX Ha BOIPOCHI H
NPaBUIbHO OOOCHOBBIBACT TMPHHSTHIC PEHICHUS, XOPOIIO BIAJCeT
YMEHHSIMHU M HaBBIKAMU TIPH BBITIOJTHEHUH NMPAKTHICCKUX 3a]1a4.

xopoulio (4) CryneHT 3HaeT NpOrpaMMHBIM MaTepuan, IPaMOTHO W IO CYTH
u3JaraeT ero B YCTHOH WM TMCHbMEHHOW (opme, oryckas
HE3HAYUTEJIbHbIE  HETOYHOCTHM B  YTBEP)KIEHHUAX, TPAKTOBKAX,
ONpPENENCHUAX M KaTEeropusax WIA HE3HAYUTEIbHOE KOJIUYECTBO
omn6ok. IIpu 3ToM BiageeT HEOOXOAMMBIMU YMEHHUSIMU M HaBBIKAMHU
IIPU BBINIOJHEHNHN TPAKTUYECKHX 3a/1a4.

yaoBieTBoputesibHO | CTyJeHT 3HaeT TOJNBKO OCHOBHOM  MpPOrpaMMHBIA  MaTepHa,

(3) JIONYCKAeT HETOYHOCTH,  HEIOCTAaTOYHO  4ETKHe  (HOPMYIHMPOBKH,
HETIOCJIC/IOBATEIIbHOCTh B OTBETaX, WH3JaraeMblXx B YCTHOM WIIK
nuchMeHHOM (opme. TIpy 3TOM HEAOCTATOYHO BIIAJEET YMCHUSMH H
HaBBIKAMH TIPH BBIIIOJHEHNH MpaKkTHUeckuX 3aaa4. Jlomyckaet 10 30%
OmMOOK B U3JIATaeMBIX OTBETaX.

HEYJOBJIETBOPUTENBHO | CTYyJEHT HE 3HAECT 3HAUMTENIBHOM 4YacTH IPOrpaMMHOIO MaTrepHala.

(2) [Tpu 3TOM JTOMyCcKaeT NPUHIMIHAIBHbBIE OIINOKH B JI0Ka3aTeIbCTBaX, B
TPaKTOBKE TOHATUN M KATErOpHil, MNpPOSABIAET HU3KYI0 KYJIbTYpYy
3HaHWW, HE BIAJEeT OCHOBHBIMH YMEHHSIMH U HaBBIKAMH IIpU
BBITNIOJTHEHUH ITPAKTUYECKUX 3a/1ad. CTyIEHT OTKa3bIBAETCS OT OTBETOB
HAa JIONOJHUTEJIbHbIE BOITPOCHI

TunoBble BADUAHTHI KOHTPOJILHBIX Pa0oT:

Tema 1. Jluneiinas anceobpa.
Bapuant Ne 0
1. Pemuth cuctemMy TUHEHHBIX ypaBHeHUI MeToioM Kpamepa
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3%, + 2x,+x3 =25
2xy +3x, +x3=1
2x) +x, +3x; =11

2. BeruucauTe onpeaennTelib

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

3. Pemmth cuctemMy JTMHEWHBIX YPAaBHEHUN MaTPUYHBIM METOJOM
lxy —2x, + 3%, =6

2xy +3x, — 4x; =20

3xy —2x,—5x; =6

4. Haiitu maTpuily, oOpaTHYIO K JaHHOMN
2 1 1
(5 1 3)
2 1 2
5. Pemnth cucreMy JIMHEMHBIX ypaBHEHMM MeTOI0M ['aycca
4xy —3x, + 2x3 =9

5x, +6x, — 2x; = 18

Tema 2. Ananumuueckas ceomempust.
Bapuant Ne 0
JlaHbl KOOpAMHATEI BEPIINH upaMusl ABCD:

) e-) =) 6

A=|-3 B=|1 C=| 8 D=|-1

1 -1 -9 2

Haiitu:

1) nmunsl pedep AB, AC, AD .,

2) yron Mexny pedpamu AB u AC,

3) yron mexay pedpom AD u ocHoBaHueM ABC,

4) BoruncnuTs 1ioma e oOcHoBaHus ABC;

5) Beruncnauts 00bem nupamuasl ABCD;,

6) 3Has 00BEM MUPAMUIBI U TUIOMIA b €€ OCHOBaHUS AEC, HallTH BbICOTY h mupamuasl ABCD,
7) Haiitn ypaBHeHHe IIIOCKOCTH OCHOBaHUs AB C, KOTopasi IPOXOJUT yepe3 Touku 4, B u C.

8) CocTaBuUTh KAHOHMYECKHE YpaBHEHHS NpPsIMOW, KOTOpas MPOXOAUT Yepe3 BeplinHy D
NEePIEeHIUKYISIPHO K MJIOCKOCTH OCHOBAHUS (]

9) Haiitu Touky K nepeceueHus MOIy4EHHON IPSIMOM C INIOCKOCTBIO OCHOBAHUS (3;

10) Haiitu paccrossHue OT BEpIIMHBI D MHUPaMUIBI 0 TJIOCKOCTH OCHOBAaHHS (@ W CPaBHUTH
MIOJIyYEHHBIH pe3yabTaT ¢ JUIMHOM BekTopa DK .

Tema 3. Mamemamuuecxkuti ananuz («Bsedenue 6 mamemamuueckuil
aunanuszy, cemecmp 1).
14



Bapuant Ne 0
1. Haiiti 06sacth onpeaeneHus 3a1aHHbIX () YHKITHM.

(x+2 1 In(1+ x)
y= |——+— y=
i w|1—3x x- x—1

2. Haiitu npenensl.

3x% 4+ 2x*—3x+1 2x2 —T7x 4+ 3
lim — lim ————
x=m 2x3 +4x2 + 3x— 8 x=3x*—8x +15

3. HCHOJ’IBS}’H 3aMC€YaTCIIbHBIC IPEACIIbI, BEBIYUCIIUTD:

1 — cos3x (E:I + E)HH

lim ————— lim | ————
=0 3x° x—o \3x + 5

4. Haiitu npenensl, UCII0JIb3Yys SKBUBAJIEHTHBIE OECKOHEUHO MaJjible () yHKIUH.

. In(1+ 3x7) (e —1)
im ————— lim ——
x=0 x°? — hx- x—0 x

5. UccnenoBaTh (hyHKIUIO HAa HENPEPHIBHOCTh, HAUTH TOUKH pa3pbiBa GYHKIUH U YCTAHOBHUTH
ux xapakrep. CaenaTb CXeMaTHUECKUM YEPTEXK.

L ﬂ:x-|-4: x=<—1
flx) =23 +1 x4+, -1<x<1
2o;x =1

Tema 3. Mamemamuueckuii anams («Heonpeoenennolii unmeepany,
cemecmp 2).

Bapuant Ne 0
1. HaliTn HeonpeieneHHblil MHTErpal, UCI0JIb3Ys TaOJIUIly U €r0 OCHOBHBIE CBOICTBA.
3 — — 1 ddx
f(x *4+53:Ew,-'x—|-§,fx—a,_ﬂ)dx J.
Va2 x—4

2. HaliTu HeompeneleHHbI HWHTErpas, HCHOIb3Yys MeTox (OPMUPOBAHUS CHEIHAIBHOTO
BBIpa)KEHUS 1101 3HAKOM U depeHIana.

f(x:—Ej‘lExdx J-w.,“xf—Ex—l-S(Ex—E)dx

3. Haiitm HeompeneneHHBbI HMHTETpall, UCHOJIb3ys METOJ 3aMEHBbl IMEPEMEHHBIX M METOJ
UHTEIPUPOBAHUS 10 YACTIM

15



f[-:sz—xfs.f“)dx flmdx

4. Haiitu HeomnpeaenieHHbII HHTErpall OT APOOHO-PAIMOHAIBHON (DYHKIIMN

— dx
x—1 x-+7x+15

f(Sxa—i-Ex:-l-dl-x—l]dx J‘ 12

5. HaiiTu HeonpeAeIeHHbI HHTETPal OT TPUTOHOMETPUUYECKUX (QYHKIIUN

. 2—5x m
sin2x - cosdxdx COS 3 singdx

Tema 3. Mamemamuueckuti ananuz («Onpeodenenuviii unmezpany, cemecmp
2).
Bapuant Ne 0
1. BeruuciauTs onpeieneHHbli MHTerpat:

1

J x241 I
(x*+ 3x+ 1)2

o

2. BBUucIuTh miomaas GUrypsl, OrpaHUueHHYIO JTHHUSMU:

{x = Bcos’t — 20082
y =x2, y = 2sin®t’ P e

=7 — 42 i1 —

y=2-x 0st<— 0=f=3

2
3. BbuncauTs UIMHY AYTM KPUBOM:
= 3(t —sint

¥ = —In(cosx), {x = ( sint) ' p = Zcosg,

o ¥ = 3(1 — cost) o< ﬂiﬂ
0=<x<=-— T =P =—.

=x= ‘ Tct<m p 3

2

4. Bpuucauth o0ObeM (3a7aua a) W IUIOIIAJL TMOBEPXHOCTH BpalleHHs (3agada 0) Tena,
MOJTY4EHHOTO BpPAIICHUEM 3a/IaHHON (PUTYpBI BOKPYT och {x:

-3 = (7 y=1-x
)y =x%,y = x. 6)x=l:l: x=1

5. BeurcimuTh HeCOOCTBEHHBIH HUHTCrpal UJin YCTAHOBUTH €ro pacxoguMOCTb

16



Jxe_xzdx
i)

Tema 5. /lugppepenyuanvrvie ypasHenus.
Bapuant Ne 0
1. Haiftu oOmiee pemieHre win pemuTh 3anady Komu mins muddepeHnInanbHbIX YpaBHEHUN C

pa3aessIOIUMUCS TEPEMEHHBIMHU:

o —
v =2)¥%
xy' —ylny =0 - N

y(0) =1.

2. Haiitu oOuiee perieHue WiaM pemuTsh 3aaady Komm ans oaHOpoaHBIX AudQepeHnranbHbIX
YPaBHEHUH IIEPBOTO MOPsJIKA.

ydx + E[Ma"x_}r —x)d}r =0

xyiy' —(x®+¥%) = 0;
AR y(1)=1

3. Haiitu o0mue pemeHust THHEWHBIX T depeHIHaTbHBIX YPaBHEHHI IEPBOTO MOPSIKA!

2y e
yv' + tgxy = —cosx; v L =
i .

X

4. Haiitn oOmiee pemeHre wid pemuTh 3amady Komm st auddepeHnmanbHbIx ypaBHEHUN
BTOPOTO IMOPSJIKA, TOMYCKAIOMNX NOHIKCHNE TTOPS/IKa

" 2x
y" —cosbx = —; y'————¥'=0;
VX i x-+ 1°

5. Haiitu pemenuss nuHedHbIX auepeHIanbHbIX YpaBHEHUH BTOpPOro TMOpsIKa C
MOCTOSTHHBIMU KO3 (PUILIUEHTaMU

}FH_l_Z}FJ =|:I: FJJ—EFJ—E}F:E‘M;

Tema 6. Teopus ps0os.

Bapuant Ne 0
1.3anummre Gpopmyny oO1Iero wieHa psja.
2 + * + 6 + 8 +
3 9 27 81

2.I[OK8.33.TB pPacxXoaguMoOCTh psaa, MOJIb3YysACh HCO6XOI[I/IMLIM IMPU3HAKOM CpaBHCHUH.
= 3n

2n
n=1

3.I/ICCJ'IC,Z[OB8.TB pAA Ha CXOAUMOCTD, HIPUMCHSA JOCTATOUYHBIC TPU3HAKU CXOAUMOCTH PAOOB.
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i 3"l i 1 (n—i— 1)”5 i 1
n" 2n n — (n+1)In°(n+1)

n=1 n=1

4. HCCJ‘IGI{OB&TB PAIBI Ha a0COTFOTHYIO CXOJUMOCTb.
Z (-1 ]” 3n + 1
n=

5.Haiiti nHTEpBAI CXOAUMOCTH CTEIIECHHOT'O PsAJa.

(=)

ZE(HEJH

n=1
Tema 1. Kpamnvie u nosepxnocmuvie unmezpaol.

Bapuant Ne 0
1. 3MeHuTh MOPSIIOK MHTETPUPOBAHKS B MOBTOPHOM HHTETpaje M ClelaTh YepTex OOJacTH
WHTETPUPOBAHUS
o —2x+6 -1 o
jdx J Flxy)dy J dy f fdx + dv Lfdx
-1 oES -2 —y2ty e

2. BeruucauTh ABOMHOM UHTETpa 110 00JacTu D

ﬂ[lzxf}rf + 16x 3y dxdy; ﬂ ve ¥ 2dxdy;
D
D:x:lr};':x:’}rz—n';_ D:}F:].HE,FZIHE,XZE,:E:AL.

3. BBI‘{I/ICJ'II/ITL I/IHTerpaJILI nepefms{ OT ACKAPTOBLIX KOOPAWHAT K IMOJISIPHBIM:

1 W1-
l—x-—v-
o=
|1—|—x + v?
0 o

4. C MOMOIIBIO ABOMHOIO HUHTErpajia BBIYUCIUTH IUIOIIAJb IIIIOCKHUX (bI/Il"yp, OIrpaHUYCHHBIX

JaHHBIMU JIMHUAMUA

y:—2y+x*=0,
v=3/x,y=4e*,yv=3,yv=4. y*—4y+x*=0,

vy=x/v3, vy =+3x.

5. Ilmactunka D' 3amaHa HCpPaBCHCTBaAMU, | - IMOBCPXHOCTHAsA IIJIOTHOCTL. Haiitu
IIJIACTUHKH.

18
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D:x =1,y =0,y" = 4x(y = 0); D:x* +y*/4<1;
w=7x>+y. u=y-.

6. Haiitu KOOpAUHAThbl LEHTPpA TAKECTHU INNIOCKUX OJHOPOAHBIX ILIACTHH, OI'PaHUYCHHBIX
3aJaHHbIMH JIMHUAMHU

x*+yi=4 x=0, y=0

7. Beraucautb TpoiHOM uHTErpai no odnactu V

[[J 22 axaves [ s

V
x=0v=1v=x L’:}r=10x,}r=ﬂ,x= 1,
TH'rz=lil,z=1. z=xy,z=10.

8. C mnoMOmBK TPOWHOTO WHTErpajla HAWTH OO0BEM Tela, OTPAHWMYCHHOTO 3a/JaHHBIMH
MIOBEPXHOCTSMHU

y =16V2x,y = V2x, x®+y* =2y,
z=0,x+z=2. z=5/4—x%z=0.

KpI/ITepI/II/I N IKaJla OHOCHUBAHUA II0 OHOCHOYHOMY CpPCACTBY «KOHTPOJIbHAA

paboTa»
IlIxana orleHUBaHUS Kpurepuii orieHuBaHus
5 KontponbHas paboTa BBIIIOJHEHA HA BRHICOKOM YpOBHE (IIPaBUIIbHbIC
otBeThI anbl Ha 90-100% BompocoB/3a1aq)
4 KonTponbHast paboTa BBIITOJIHEHA Ha CPETHEM YPOBHE (IIPaBUIIbHBIC
OTBETHI IaHbl Ha 75-89% Bompocos/3anay)
3 KonTponbHas paboTa BbIIIOJIHEHA HA HU3KOM YpOBHE (MpaBUIIbHBIE
oTBeTHI JaHbl Ha 50-74% Bompocos/3anay)
2 KoHnTtposbHast paboTa BBINOTHEHA HA HEYTOBIETBOPUTEITHHOM
ypoBHE (MpaBUJIbHBIE OTBETHI JaHBI MeHee ueM Ha 50%)
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Tunosble BapUaHTbl HHIUBHUAYAJbHBIX 3aJaHUM:

Cemecmp 1.
Bapuant Ne 0

1. Janbl KOOpAMHATHI BEPIUIUH TpeyrojabHuka ABC:
A(—8; — 3); B(4; —12), C(8; 10).
HeoOxomnmMo HaliTu:
- JUINHY CTOPOHEBI AF
- ypaBHEHHE CTOpOH AB 1 BC 1 UX yriioBble KO PHUITUEHTHI,
- yroi W Mexnay npameiMu AE u BEC B paguaHax;
- ypaBHEHHE BBICOTHI LD U €€ [UINHY;
- ypaBHeHUE MeauaHbsl AE U KOOPAMHATHI TOYKH K IepecedeHus dTOU
MeJIMaHEI ¢ BBICOTOH D
- ypaBHEHUE NPSAMOML, KOTOpass IPOXOAUT Yepe3 TOuKy K
[apajjiejIbHO K CTOpOHE AB;
- KOOPAMHATBl TOYKH F(xg,Vz), KOTOpas HaXOAMUTCS CHUMMETPUYHO
TOYKE A OTHOCUTEIBHO NIpsiMOM CD.

2. lano: Touka A(2; 5) u npamas v = 1. Heo6X01uMO COCTaBUTh ypaBHEHUE I€OMETPHYECKOTO
MecTa TOYEK, PABHOYIAJIEHHBIX OT 3aJaHHON TOKU A(x 4, V) U IPAMON v = d.
[TosryueHHOE ypaBHEHHE IPUBECTU K NIPOCTEHIIIEMY BUAY U OCTPOUTH T'pauK KPUBOIL.

3. 3azmaHbl 1BE CHCTEMBbI JIMHEWHBIX ypaBHeHUH. Pemmth nepByro cucreMy metogom Kpamepa.
[TosrydyeHHBIM NP pEUICHWM IIEPBOM CHUCTEMBI PE3YJIBTaT IPOBEPUTH C ITOMOLIBI0 METOIA
oOpartHo# MaTpulsl. Bropyro cuctemy pemuts ¢ nomoubio Metona ["aycca.

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

4. 1aHbl KOOpAMHATHI BEPIIUH NUpaMusl ABCD:
A(2; —3; 1),B(6; 1; —1),C(4; 8,—9),D(2; —1; 2).
Heobxoaumo:
- 3anucarb BeKTopHEE, AC, AD B OPTOHOPMAJILHOM CUCTEME {?,}, E}
Y HalTU MOZYJIH 3TUX BEKTOPOB.
- Haiitn yron mexny BeKTopamu AB u AC.
- Haiitn npoexuuro BekTopa AD na BEKTOP AB.
- Beraucnuts momans rpanu ABC.

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

A(—E; —2; —-’-1-), B(—il-; 2; —?), C(S; 0; 3),M(—1; 3; l:lj.
Heo0xonumo:
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TOYKH A4, Eu C.

CocTaBuTh ypaBHEHHE IUIOCKOCTH (I, KOTOpass IPOXOOUT 4Yepes

CocTaBuTh KaHOHMYECKHE YPAaBHEHUS NPSMOH, KOTOpas MPOXOAUT
yepe3 TOUKy M NepneHAUKYJISIPHO K IIIOCKOCTH .

HaiiTu Touku nepeceyeHus moJy4eHHON MPsIMOM € TJIIOCKOCThIO @ U
C KOOPAWHATHBIMU IUTIOCKOCTAMU XOY, X0Z, Y OZ.

Haiitu pacctosiHue ot Touku M 10 IJIOCKOCTH .

6. Boruucnuts ciiegyromniue npeaesnsl (He moyib3ysich npaBuiaoM Jlonuras).

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) MCClIe0BaTh Ha HENPEPHIBHOCTh U BBISICHUTH XapakTep TOYEK
paspeiBa. Crenath cXeMaTH4ecKuii 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

¥

—

o i =
9. Haiitn nepBy1o IPOU3BOJHYIO 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 ¢ymkuma y = f(x) ¥ OBa 3HaueHHsd apryMeHTa x, M x,. HeoOxommmo HalTH

NPUOIMKEHHOE 3HaYEHUE NaHHOH (QYHKUHUH NP X = x,, UCIIOJIb3Ys €€ 3HAYCHUE NpU X = x, U

3aMeHss npupocT Ay GyHkuuu v = f(x) coorBercTBYromMM auddeperHuuanom dy:

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

11. BINONMHUTE MOJIHOE UCCIIEIOBAaHUE 3a1aHHBIX (QYHKIUN U IIOCTPOUTH UX TpaduKu:

3 Ly
== —i:4 v y=x>—3x+3
. x= . 2x

12. Vcnonb3yss MeTonbl nud@epeHuaibHOro BEIUMCICHUS, PEIIUTh CIEAYIoIe (pU3nYecKue
3a/1a4u:

1.

v E
[Ipy moOAroTOBKE K 3K3aMEHYy CTYJEHT 3a t JAHEW u3ydaer (E}-IO

4acTb Kypca U 3a0biBaeT (ct-t)-t0 4yacTb. CKOJNBKO JHEH HYXKHO IIOTPaTUTh Ha
MOJrOTOBKY, 4TOObI ObUIa M3yyeHa MaKCUMallbHas yacTh Kypca? PemuTs 3amady npu
YCJIOBUH, YTO k = 3o = 1/48.

Teno maccont my = 3000 Kr nagaer ¢ BHICOTHI H METPOB U TepsET

maccy  (cropaer) MIPOTIOPIIMOHATBHO BpEMEHU MaJICHUsI. Koaddurment
nponopuroHanbHocTd k= 100 kr/c. Cuyurasd, 410 HavanbHas CKopocTh V =0,

yckopernue g = 10 m,/c, HallTH HaUOOJIBIIYI0O KMHETHYECKYI0 SHEpPruio Tena. Pemuts
3a7a4y Opy ycjIoBud, yTo H = 1805 m.

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

2. BoruucnuTh ornpeneneHHbIi HHTErpall:

dxdx

f

(Bx—8)2—23x—8+4

3. Beruncauts miomaas GUrypsl, orpaHMYeHHOM napaboiaamu:

all +1 x_‘+3 +6
V= — X W= — X
B 2 - 2

4. BBIYUCIUTh HECOOCTBEHHBIM HUHTCrpal, Wik YCTAHOBUTD €TI0 paCXOAUMOCTD:

Jx +4x + 13
1
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5. UccnenoBarh GyHKIMIO z = f(x, V) Ha OKCTPEMyM:

z=xy—x"—2y*+x+ 10y —8.

6. Haiitu o6miee pemenue (o0mmii mHTErpan) audepeHnnaIbHOT0 YpaBHEHUS:
8x + 5y

 5x— 2y

!

7. Hano muddepeHmanbHOe ypaBHEHHE BTOPOTO TOPSJIKA, KOTOPOE JOIYCKAeT MOHMKEHUE
nopsiaka. Haiitu yacTHoe perienue, KOTOpoe yIOBIETBOPSET 3a1aHHBIM HAYAJIbHBIM YCIOBUSIM.

xy' =y —x?=0,y(1) =4/, y'(1) =3.

8. 3amaHo nuHEHHOE HEOqHOpPOaHOE TU((GEpPCHIIMATHFHOES ypaBHEHUE BTOPOTO TMOPSIKA C
MOCTOSIHHBIMH ~ KOod(purmentamu. HaiiTu yacTHOe pelieHue, KOTOPOE  YAOBIETBOPSET
HpI/IBel[eHHBIM HadYaJIbHBIM YCJIOBI/DIM.

y'—2y' —8y =16x>+2,¥(0) =0,y (0) =5.

9 Pemnth CUCTEMY ypaBHeHI/Iﬁ M HaWTH YacTHEIC peuicHusl, KOTOPbIC YHOBJIICTBOPSIIOT
MMPUBCACHHBIM Ha4YaJIbHBIM YCJIIOBUAM.

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

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

Cemecmp 3.
Bapuant Ne 0

1. HccnenoBaTh Ha CXOAUMOCTh YUCIIOBOM pAn:

=]

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

n=1 n=12

2. UccnenoBaTh Ha aOCOTIOTHYIO U YCIIOBHYIO CXOJIUMOCTb YHCIIOBOM psiJ

i (=1)"n
2?!

n=1

3. Haiitu o65actb cxoauMocTy (yHKIIMOHATBHOTO psia

i (n—2)%(x+3)>"
Zn+3 )

n=1

4. BbIYMCIUTD HHTErpAIT
0.1

f e =5 dy

o
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¢ TouHocThio 10 0,001.

5. Haiftu niepBble YeThIpE HEHYJIEBBIC WICHA PA3JIOKCHUS B psJl perieHus 1uddepeHInaaIbLHOTo
ypaBHCHHS
y' 42y —xy=x% y(0) =0,¥'(0) = 1.

6. I3MeHUTh NOPSAI0K UHTEIPUPOBAHUS
-1

[o [ rocs [or [ ran

2 -J2+y =¥

7. C mOMOIIIbI0 IBOWHOTO MHTErpajia HAauTH TuIonaas GUTyphl, OTPaHUYECHHON JIMHUSAMU
vyv=3/x, y=4e*, y=3, y=4

8. C IOMOIIIbIO TPOMHOT'O HHTErpalia HalTH 00bEeM Tella, OrPAHUYCHHOTO TOBEPXHOCTIMU
x4+ v =2y,z=5/4—x% z=0.

9. Teno I 3a1aHO IMOBCPXHOCTAMH, YTO €TI0 OI'paHHUYHBAIOT, Li— y,Z[eJ'ILHaSI IIJIOTHOCTB. HaﬁTH
Maccy Tena.
V:64(x> +v*) = 23, 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 MN, ot Touku M(—4; 0) k Touke N(0; 2).

11. Halitu 1nOTOK BeKTOpHOro monss F =x1+vj+ zk, dYepe3 dYacTh IUIOCKOCTH
P: x4+ y+ z = 1, pa3MelLlIeHHYIO B IIEpBOM OKTaHTe (HOpMasb 00pa3yeT OCTPBIA yroji ¢ OChIO
0Z).

12. HailfTu DOTOK BEKTOPHOIO MOJS F= (e +2x)1+e*J + e’k yepe3 3aMKHYTYIO
MOBEPXHOCTh 5: x+yv+=z =1, x =0, y =0, z= 0 (HopMaJb BHELIHS).

Kputepun u mikama oIieHMBaHHUS IO OIEHOYHOMY CPEJICTBY «HHIWBHIyaIbHbIC
3aTaHus

Hlkana OLIEHUBAHUS Kpurepnii onieHnBanus
(uHTEpBaI OAIITIOB)
3auTeHo [IpaBuibHoO pemenst 90-100% 3ananuii
He 3aureHo [IpaBuibHO peniens! MmeHee 90% 3amannii
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OueHouyHble cpeacTBa Ui MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Tunoeoti bunem. Cemecmp 1.
buner Ne 0

1. IIpousBeneHus BEKTOPOB.

2. PemmTh cucTeMy JTUHEHHBIX alreOpandecKux ypaBHCHHUI

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

3. 3aHaHBI KOOpAWHATHI BEPIIHUH TPCYrOJIbHHUKA
A,(3;1;4),4,(—1;6;1),45(—1;1; 6). Haiiru:

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 IPOU3BE/ICHHE & X d |

) IJIOIIab TpeyroabHuKka 4,4, 4;.
4. Haiitn npou3BOJHYIO

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

5. IIpoBectu noaHoe uccie0BaHNE PYHKIIUN U IOCTPOUTH IpaduK

ef(.r+1}

YT+

Ymeeporcoeno na 3acedanuu xagheopvr IIM, npomorkon Ne_ om

3aBeayromuii kadenpoit

JlekTop
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1 Gayn

1 Oamn

1 0amn

1 0amn

1 0amn

20 e

ooy. Manwiii B.B.

ooy. Manwiii B.B.



Tunosoii bunem. Cemecmp 2.

Buser Ne 0

Yacrs |. Teopernueckuii Bonpoc.
(ITomHOCTBIO PaCKPBITHIN BOIIPOC OlleHHUBaeTcs B 1 Oam).
1. [TonsiTue nepBooOpazHoOt

Yacrs |l. 3aganne HauanbHOTO YPOBHS CI0KHOCTH.
(ITpaBuIbHO BHIIOJHEHHOE 3a]aHKE OLIEHUBAETCS B 2 Oasuia).

1. HaiiTu pemienusi ypaBHEHUM 2. BeruuciauTh HeonpeaeIeHHbIA HHTErpall
r r__ .
y +3y =0. J(x + 2x 4+ 3)dx
Yacts 1. 3aganne 6a30Boro ypoBHs CI0KHOCTH.

(ITpaBUIBLHO BBIIOIHEHHOE 3aJaHKeE OLleHUBAeTCs B 1 Oamn).
3. IIpoMHTErpupOBaTh PAMOHAILHYIO IPO0b
(2x+ 16)dx
(x+1)(x*+4x +13)

3

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

HaIpPaBJIEHHIO BEKTOPA 5 = AB: A(1;2;-1), B(3;—1;0).

Yacts |V. 3aganue NoBbILIEHHOTO YPOBHS CIOKHOCTH.
(IIpaBuibHO BHIIOJHEHHOE 3a7aHue — 1 Gainn).
1. HaiiTu pemienust ypaBHeHUN

_'!,:"” _I_ EV“ — Exe—ﬂ.r:

Ymeeporcoeno na 3acedanuu xageopvr IIM, npomorkon Ne_ om 20 e
3aBenyromuii kageapoit ooy. Manwiii B.B.
JlexTop ooy. Manwii B.B.
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Tunosoti bunem. Cemecmp 3.

Buser Ne 0

1. Cxomumocts u cymma psia. Heobxogmumoe ycioBue CXOIUMOCTH. 1 Gayn

2. HccnenoBaTh Ha CXOJUMOCTbH PSiJl 2 bama
[=a)

Z (—1)"n
n?+5n—7

n=1

Z (n+1)! 27
(n+1)"
n=1
3. M3meHuTs nopsnok uaterpuposanus. O0nacTb HHTErpupoBaHus n300pazuts 1 Gamn
Ha YepTexe

2vx

fdxf flxy)dy

41"
4. BpIYHCIUTH KPUBOJIMHEHHBIA HHTETPAJ BJOJIb KPUBOIL L, IPH U3MCHEHHH 1 6ann
napamerpa oT t; J0 t,:

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

Ymeepoicoeno na 3aceoanuu kageopwr [IM, npomokon Ne_ om 20 e
3aBenyronuii kKageapoit ooy. Manwiii B.B.
JlexTop ooy. Manwii B.B.

Kputepun u mikana OIEHMBAHHS MO OIICHOYHOMY CPEACTBY MPOMEXKYTOUHBIN
KOHTPOJIb (3K3aMEH)

IIIxana oneHUBaHUI Kpurepuit ouennBanus

OoTINYHO (5) CryneHT T1y0OKO U B MOJHOM 00BEME BiIaJeeT MPOTrPAMMHBIM
MaTepuajioM. [paMOTHO, WCUEPNBIBAIONIE W JIOTHYHO €ro
u3NaraeT B yCTHOM wiu muckMeHHOW (opme. [Ipu sTom 3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSIBISICT TBOPUCSCKHUI TTOIXO]T
B OTBETax Ha BOMPOCHI M MPABUIHHO OOOCHOBBIBAECT MPUHSTHIE
pEIIeHUs, XOpOIIO BIAJACET YMCHHSIMH W HaBBIKAMH IPHU
BBITIOJTHEHUH MPAKTUYECKUX 33]1a4.

xopoto (4) CTyneHT 3HaeT MpOrpaMMHBIN MaTepual, TpaMOTHO U IO CYTH
U3NlaraeT ero B YCTHOM WM THUChbMEHHOW ¢opMme, JomycKas
HE3HAYUTEIIbHBIC HETOYHOCTH B YTBEPXKICHHSX, TPAKTOBKAaX,
OTIpe/ICNICHUSX U KaTerOpUAX WU HE3HAYUTEIBHOE KOJIMYECTBO
ommbok. [lpm 3TOM Biameer HEOOXOMWMBIMH YMEHHUSIMH U
HABBIKAMU TP BHITIOJTHEHUH MPAKTHYECKHUX 33]1a4.

yIIOBJIETBOPHUTENHHO (3) CTyneHT 3HAaeT TOJBKO OCHOBHOW MPOTPAMMHBIN MaTepHall,
JIOITYCKAeT HETOYHOCTH, HEJAOCTATOYHO 4Y€TKHE (POPMYITHPOBKH,
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HEIOCJIEN0BAaTENbHOCTh B OTBETAX, M3JIAracMbIX B YCTHOU HIIU
nucbMeHHOW ¢opme. Ilpu 3TOM HEZOCTaTOYHO BiAJCET
YMEHMSIMM U HAaBBIKAMU IIPH BBINIOJHEHUH MPAKTUYECKHUX 3a]ad.
Jomyckaet 10 30% ommbOK B M3JIaracMbIX OTBETAX.

HEYJIOBJIETBOPUTEIBLHO (2)

CTygeHT He 3HaeT 3HAUUTEIBbHOM YacTH MPOTrPaMMHOIO
Matepuana. IIpu 3ToM AomnyckaeT NpUHIMNHAIBHBIE OLIMOKU B
JI0Ka3aTelIbCTBaX, B TPAKTOBKE MOHATHI U KaT€rOpUid, IPOSIBIISIET
HU3KYIO KYJBTYPY 3HaHHH, HE BJIaJICET OCHOBHBIMU YMEHUSAMU U
HaBbIKAMM IIPU BBINOJHEHUU MpPAKTHUYECKUX 3anad. CTylIeHT
OTKAa3bIBACTCS OT OTBETOB Ha JOIIOJIHUTEIIBHBIE BOIIPOCHI
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JIncT n3MeHeHn U JOTTOJTHEHU I

/o

Bunw nomonuenuii u
U3MEHEHUHU

Jlata 1 HOMEp MPOTOKOJIA
3acenanus Kadeapsl
(xadenp), Ha KOTOPOM OBLTH
PaccMOTPEHBI M OJ0OPEHBI
W3MEHECHHS U JIOTIOJTHEHHSI

[Toamucs (¢
pacugpoBKOii)
3aBejyroniero kadenpoit
(3aBemyromux Kadeapamn)
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JKCIMEPTHOE 3aKJII0YeHne

[IpeacraBnenusii  QoHx oueHouHbIX cpeactB (ganee - DOC) mo
nucuuminie «MatemaTtukay cooTBeTcTBYeT TpeboBanusiMm ®I'OC BO.

[Ipenaraembie GOpMBI U CPEACTBA TEKYIIIETO U MMPOMEKYTOUHOT'O KOHTPOJISI
aJieKBaTHBl LEJSIM U 3ajJayaM peajiu3allid OCHOBHOM MpodeccroHaIbHOMI
oOpa3oBaTenbHOM  TpPOrpaMMbl MO  HampaBieHnto noxaroroBku — 15.03.02
TexHoJorn4eckre MalmHbl 1 000pYI0BAHUE.

OueHouHble  cpeAcTBa ISl TEKYIIETO  KOHTPOJSL — YCIIEBA€MOCTH,
MPOMEKYTOUHOM aTTeCTallUM MO UTOTaM OCBOEHHUS JUCIUIUIMHBI MIPE/ICTABICHBI B
MIOJTHOM O0BEME.

Bunabl OlEHOYHBIX CpEACTB, BKJIIOYEHHBbIE B MPEACTaBICHHBIN (HOH,
OTBEYAIOT OCHOBHBIM IpuHIMNam ¢popmupoBanus OOC.

Pa3paboTanHblii ¥ TPEACTAaBICHHBIN I AKCIEPTU3bl (OHJ OICHOYHBIX
CPEACTB PEKOMEHIYETCS K HCIOJIB30BAHMID B  IPOLECCE MOATOTOBKHU
oOy4Jaronmxcs, o yka3aHHOMY HarpaBJICHUIO.

[Ipencenarens y4eOHO-METOAMYECKOM
KOMHUCCUU (paKyIbTETa KOMITBIOTEPHBIX
CUCTEM u UH(OPMAITMOHHBIX
TEXHOJIOTUH H.H. Berposa
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