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IHacnopr
(oHIa OLIEHOYHBIX CPEACTB 0 YUEOHOM TMCIUTIIUHE
«BpIcmIass MaTeMaTHKA)
Ilepeyenb KOMIeTeHIIM (3J1eMEHTOB KOMIIeTeHIHI), (POPMUPYEMBbIX B

pe3yJibTaTe 0CBOEHMS Y4eOHOI N CIUIIUHbI

Ne Kon dopMynHpoBKa Kontpomupyemsie Oransl
/Tl | KOHTPOJIUPYEMOit KOHTPOJIUPYEMOM TEeMBbI y4eOHOM dbopMupoBanus
KOMITCTCHITHH KOMITETCHITHH JUCITUTUTAHBI (cemectp
W3y4YEeHUs)
1 VYK-1 croco0eH Tema 1. 1
OCYIIECTBIISATh  MOWUCK, | JInHelHas anredpa (Ha4aIBLHBIN)
KpuTHueckuil aHanus u | Tema 2. 1
CHUHTE3 uHpoOpMaluH, | AHATUTHYECKAS (HauaNbHBIN)
IPUMEHATh CUCTEMHBIH | reoMeTpHs
noaxoJ Juis perieHus | Tema 3. 1,2
IIOCTaBJICHHBIX 3a/1a4; Maremarnueckuit (HayanbHBIN)
aHaIun3
Tema 4. 2
KomruiekcHbIi aHamm3 (HaYaJIBLHBIN)
Tema 5. 2
Huddepenmnmanpabie (HaYaIBHBIN)
YpaBHCHHUS
Tema 6. 3
Teopus psnoB (HayanbHBIN)
Tema 7. 3
Kpatubie n (HauaNbHBIN)
MMOBEPXHOCTHBIC
WHTETPaJIbI
Tema 8. Teopus nomst 3
(HaYaIBLHBIN)
1 OIlK-1 crnocobeH  yuuThiBaTh | Tema 1. 1
COBPEMEHHBIE Jluneitnas anreGpa (HayabHBIN)
TeHJIEHIUU  pa3BuTus | Tema 2. 1
TEXHUKU U TEXHOJIOTUH | AHaTUTHUYECKAs (HauaTbHBIN)
B o0nactu | reomeTpus
TexHOC(EepHOI Tema 3. 1,2
0€e30macHOCTH, Maremarnueckuit (HauanbHBIN)
U3MEPUTEIBbHON U | aHAJIH3
BEIYHCIIUTEILHON Tema 4. 2
TEXHUKHU, KommiekcHbli aHanus (HayaTbHBIN)
WH(pOPMaAITMOHHBIX Tema 5. 2
TEXHOJIOTUI npH | JluddepeHnmanbHble (HaYaIBHBIN)
pPEeIICHUN THUITIOBBIX YpaBHEHUA
3aa4 B 0ONACTH | Tema 6. 3
Npo)eCCHOHATBHON Teopus psaaoB (HaYaIBLHBIN)
JESITEIIbHOCTH, Tema 7. 3
CBSI3aHHOM C 3alIMTOH | KparHpie u (HayaIbHBIN)
OKPYKAIOIIEH CPE/bl H | 11oBepXHOCTHBIC
obecrieyeHneM MHTErPabl
GesonacHocTn Tema 8. Teopust noist 3




| uenogexa. |

(HaYaIBLHBIN)

Iloka3aTenu u KPpUTEPHUHU OLICHUBAHUA KOMHeTeHHHﬁ,
OIMHCaHHuE IIIKAJ ONCHUBAaHUSA

Ne Kon ITokaszarens ouenuBanus |Kontpomupyemsle | HammenoBanue
/T | KOHTPOJIUPYeMOH | (3HAHWS, YMEHUS, HABBIKK) | TEMbI y4eOHOM OIICHOYHOTO
KOMIICTCHITHH JUCITUTUTAHBI CpeIcTBa
1. VK-1, 3HATh: OCHOBHBLIE OHATUA | Tema 1, ®poHTaBHBIE U
OIIK-1 u meronsl | Tema 2, VHIUBUYAJIbHBIC
MaTeMaTU4eCcKOoro Tema 3, ONPOCHI;
aHanusa, B yactu | Tema 4, KOHTpPOJIbHBIE
muddepennmanbaoro  u | Tema 5, paboTHI;
WHTETPATBHOTO Tema 6, WHIMBUTyaJIbHBIC
HCYHCIICHUS, teopuu | Tema 7, /momairHue
psAnoB; Teopuu nuHenHOoU | Tema 8 3aJlaHus;
anreOphl; aHATUTUYECKOU IPOMEKYTOUHAS
TCOMETPHH; TEOPUU aTTecTanus
muddepeHIATbHBIX (3auer, 3a4er,
yYpaBHEHUI; OCHOBHbIE 9K3aMEH)
AJIITOPUTMBI TUTIOBBIX
YHCIICHHBIX METOJIOB

peleHusl MaTeMaTHYeCKUX
3ajau.

YMETh! UCIIOJIb30BaTh
METOBI MaTEMaTHYECKOTO
aHaluu3a, AaHaJIUTUYECKON
T€OMETPHH, JIMHEWHOM
anreopsl, TEeOpun
(GyHKIIMH ~ KOMIUIEKCHOTO
MIEPEMEHHOT0;
WCTIOJB30BaTh  OCHOBHBIC
MIPUEMBI 00paboTkH
HKCIIEPUMEHTATBHBIX
JTAHHBIX.

BJIQJIETh!
MaTeMaTHYeCKUMHU
MOHATUSIMU U CUMBOJIAMHU
TSt BBIpKCHUS
KOJIMYECTBEHHBIX u
Ka4yeCTBEHHBIX
OTHOIIICHHUH,
MaTeMaTHIEeCKUMHU
METOZaMU U aJTrOpUTMaMHU
B TIPHIIOKECHHSIX K
TEXHUYECKUM HayKaMm.




MoHBbI OIIEHOYHBIX CPEICTB MO IMCHUIINHE « Bpicasi MaTeMaTHKA

Bonpoce! 1151 GpoHTANBHBIX U MHAUBUAYAJBHBIX ONPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue  cuctembl  JHHEHHBIX  anreOpanyecKux  yYpaBHEHHUH  Ha3bIBAIOTCS
OTIpeIeIeHHBIMHU, HEOTIPEIeTIEHHBIMU, HECOBMECTHBIMU?

2. Kaxoii siBisieTcs kBaipaTHasi cCTEMa JIMHEWHBIX alreOpandeckux ypaBHEHUM, €cliu ee
ONpEeIETUTENb PaBeH HYII0?

3. Kakoii pgomxkHa OBITh CHCTEMa JIMHCHHBIX alreOpandecKuX YypaBHEHHM, YTOOBI €€
MO3KHO ObLITO pernrate MeToioM Kpamepa?

4. Cucrema JTMHEWHBIX alreOpanyecKuX ypaBHEHHUH permraercs metojgom [aycca. Kak
y3HaTh, 4TO OHA OTIPEICIICHHAs, HEOTIPEIeIICHHAs, HECOBMECTHast?

5. Uro Takoe matpuna? Kakumu MOTyT ObITH MAaTpUIIBI?

6. Kakue maTpuiisl MOXKHO repeMHOkaTh? Kak OHM mepeMHOKaroTCst?

7. Uto Takoe ompeeNuTeNb BTOPOro mopsiaka’?

8. UTo Takoe onpenenuTenb TPETHETo MopsIKa?

9. Yro Takoe MUHOP 2JIEMEHTA @;; ONPEAETUTENS?

10. Yro Takoe anreOpanyeckoe NOMOIHEHUE DIEMEHTA d;j ONPENCTUTENA?

11. Yro 3HAYUT Pa3nOKUTh ONPEACTUTEIH 110 JIEMEHTaM CTPOKH HIITU CTOJIOAa?

12. Kakas wmaTpulia Ha3bIBaeTCsi OOpaTHOM MO OTHOIICHHIO K JaHHOM KBaJIpaTHOMN
maTpuue?

13. Kak 3ammcarth KpaMEpOBCKYIO CHUCTEMY JHHEHHBIX anreOpanuyeckux ypaBHEHUH B
MaTpu4Hou popme?

14. Kak mnocTtpouTs o0OpaTHY!0 MaTpully Jis JaHHOM KBaJpaTHOW MaTpHUIbl C
OTIpeNIeIUTENEM, OTJINYHBIM OT HYJIsS?

15. Yro takoe BekTop? ero ;uimHa? opT BeKkTopa?

16. ChopmynupyiiTe CBOCTBA ONEPALINHU CIIOKEHHS BEKTOPOB.

17. Tlpu kaxux yenosusix: 1) |d + b| = |d@| + |b|? 2) |@ + b| = |d| — |b|?

18. Kakre HECKOJIBKO BEKTOPOB HA3bIBAIOTCA JIMHEHHO 3aBUCHMBIMH?  JIMHEHHO
HE3aBUCUMBIMU?

19. Kak TeOMETpUYECKH paclojaraloTcs Iapa WIH TPOHKa BEKTOPOB JIMHEHHO
3aBHCUMBIX BEKTOPOB? JTMHEWHO HE3aBUCUMBIX BEKTOPOB?

20. Yro Takoe 0a3uc HEKOTOPOTO MHOYKECTBa BEKTOPOB? KOOPAMHATHI BEKTOpa B
BbIOpaHHOM Oa3uce?

21. ChopmynupyiTe TPAaBUIIO CIOKEHHUS ABYX BEKTOPOB, 33JaHHBIX PA3JIOKEHHSIMH B
HEKOTOpOM Oasuce.

22. ChopmynupyiTe MOHATHE MPSMOYTOJIBHOTO 0aznca W MPSIMOYTOJIBHOW JEKapTOBOM
CHCTEMBI KOOP/IMHAT.

23. Uto Takoe CKalsIpHOE, BEKTOPHOE M CMEIIaHHOE MPOM3BeeHne X BeKTOpoB? Kak mx
BeIUUCIATH? [lepeunciuTe ux cBOicTBa M FT€OMETPUUECKUNA CMBICIT.

Tema 2. Ananumuueckas ceomempusi.

24. Yto takoe anrebpamueckas nuHusA? Chopmynupyiite Teopemy 00 MHBApHAHTHOCTH
MOPsI/IKA areOpandecKor JIMHUH.

25. Harmumure  paBeHCTBa, BBIPQKAIOLIME  YCJIOBUS  NAapaIeNbHOCTH U
NEePIECHANKYISIPHOCTH JBYX MPSMBIX Ha IMIOCKOCTH.

26. [ToueMy IIIOCKOCTH M TOJBKO OHH HA3bIBAIOTCSA MOBEPXHOCTSAMH 1-TO mopsaka?

27.Yto Takoe ommunc? CdopMymupyiTe CBOMCTBO (POKANBHBIX PATUYCOB TOYKH
srunca. Haiiaure KoopJuHATHI IEHTPa CHMMETPHH, TTOTYOCH.
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28. Kakue mpsiMble Ha3bIBAIOTCA acUMITOTaMHM TurepoOonbl? Hanummre ypaBHEHUs
acuMIToT runepbons 4x% — 9y? = 36.

29. Ilpsimast L 3amaHa ypaBHEHHEM ¢ YrioBbIM Koddduuuentom y = kx + b. [losicaure
TeOMEeTPHYECKUN CMBICT k U b.

30. IIpsimble L; u L, 3amansl ypaBHeHUssMH Lq:y = kix + by, L,:y = ky,x + b,.
Hanumure ycnoBus mapamienbHOCTH U MEPIEHAUKYISIPHOCTH 3TUX MPSIMBIX.

31. Kak reomerpuyeck 0OBSCHUTD, YTO CUCTEMA YPABHEHU I

Aix+By+(C; =0
{Azx +B,y+C, =0

SIBJISIETCSI  HECOBMECTHOM?  COBMECTHOM M HEONpPENEIEHHOW? COBMECTHOM U

onpeIeIeHHOMN?

32.Ilpu KakoM YCIIOBMM IIJIOCKOCTh U TpsAMas B MPOCTPAHCTBE MapaslieabHbI?
NEePIEeHUKYIIAPHBI?

33. Hanmmure yciaoBue NEepHeHIUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

34. Hamummre oOmee ypaBHEHHE IUIOCKOCTH. KakoB T'€OMETPHYECKHH  CMBICT
K03 (HUIIMEHTOB YpaBHEHHUS?

35. Hamummre ypaBHEHHE IUIOCKOCTH, NPOXONAIIEH Yepe3 3 3aJaHHBIE TOYKH
M, (x1; 15 21), My (X2; Y25 22), M3(x3; Y35 23).

36. anummTe ypaBHEHHE TUIOCKOCTH, IPOXOIIEH yepe3 gaHuyto Touky M (Xo; Yo; Zo)
HepHEeHANKYIsApHO BekTopy 11 = (4; B; C).

37. Yto Takoe smauncous? Kakumu TUHUSAMHU SIBISIFOTCSL €T0 CEYEHHUS KOOPIUHATHBIMU
IUIOCKOCTSIMU B IPSIMOYT'OJILHOM J1I€KapTOBOM cUCTEME KOOpAUHAT?

38. B xakoMm ciydae 3JUIMIICOM Ha3bIBaeTCs dJuuIiconioM BpaimieHus? [Ipu Bpamenuun
KaKoi (Urypsl 1 BOKPYT Kakoi ocu OH o0pazyercs?

39. Kakoii cummerpueil o6sagaroT OAHONOJIOCTHBIM M ABYHNOJOCTHBIN TMIIEpOOIOUIbI,
napaboJIoNIbl U ovyemy?

40. Hartucath ypaBHEHHUS JIMHUN, OOpa3ymoOIIMXCSd B CEYEHHH KOOPAMHATHBIMU
TUTOCKOCTSIMH THUTIIEPOOJIOUIOB M TapaboJIONIOB, 33aJaHHBIX KAHOHWYECKHIMH YpPaBHEHHSIMHU.
HapucoBaTh 3T1 TUHHH.

Tema 3. Mamemamuyeckutl ananus.

41. Kakoe 4icI0BO€ MHOKECTBO HAa3bIBAE€TCSl OTPAHUUEHHBIM CBEPXY?

42. Kakoe 9iciIoBO€ MHOKECTBO HAa3bIBACTCS OTPAaHUYCHHBIM CHU3Y?

43. Kakoe 4rcnoBoe MHOKECTBO HA3bIBAECTCS OTPAHHMUEHHBIM CHU3Y?

44. Yro Ha3bpIBa€TCS TOYHOW BEpXHEW I'paHUIEH YHMCIOBOIO MHOXKECTBA?

45. Yto Ha3bIBa€TCS TOUYKOM HIDKHEN TpaHUIIEH YUCIOBOTO MHOXKeCTBA?

46. Yto Ha3bIBaeTCS MOJYJIEM JCHCTBUTEIHLHOTO Ynca?

47. Tpu xakux ycnosusx |x + y| = |x| + |yl.

48. Tlpu kakux ycnosusx |x + y| = —|x| + |y|.

49. Hanmumute HEpaBEHCTBA, CBSI3BIBAIOIIME MOJYJb CYMMBI W Pa3HOCTH JIBYX YHCEN C
CYMMOM U pa3HOCTBIO UX MOJYJIEH.

50. N3ob6pazure rpaduk GyHKIMM Y = Sign x.

51. U3o6pasute rpapuk GyHKIUU Yy = [Xx] — 1eJ1as 4acTh YnCIia X.

52. Chopmymnupyiite TeopemMy 0 npezaene OTpaHUYCHHOU MOHOTOHHOM
byHKUIMU(TIOCIeA0BATETLHOCTH).

53. Haiite onpenencuue moustus lim,_,, f(x) = A Ha s3bIKe § — €.

54. laiite ompenenenue moHstus lim,_, f(x) = A , ucrmonb3ys MoHATHE OECKOHEYHO
MaJioi QYHKIMK IIPU X — a.

55. ChopmynupyiTe TEOpEeMy O CKATON NEPEMEHHO.

56. ChopmynupyiTe TeoOpeMy O IpeaebHOM NEPexoie B HEPAaBEHCTBE.



57. Chopmynupyiite TeopeMy 00 OTpaHMYCHHOCTH (DYHKIIMH, MUMEIOIICH Mpeaen Mpu

58. ChopmynupyiiTe TeOpEMBI O TIpeesiaX CyMMBI, IPOU3BEACHUS H YaCTHOTO ()YHKIIHH.

59. Chopmynupyiite onpezenerue mouaTus lim,_,, 4 f(x) = A Ha s3pike § — €.

60. Chopmynupyiite onpeaenenue moustus lim,_,,_ f(x) = A Ha s13p1Ke § — €.

61. Jlaiire onpesenenue MOHATHS lim,_, o, f(x) = A.

62. Maiite onpenencuue moustus lim,_,_., f(x) = A.

63. Maiite onpenencuue mousatus lim,_, . f(x) = A.

64. Harumure nepBbiii 3aMeyaTeNbHBIN MPeie U IPeAesbl, CBI3aHHbIE C HUM.

65. Hamummre BTOpOit 3aMevaTenbHbIN MPE/IeIT U MPEIEbl, CBI3aHHBIC C HUM.

66. Jlaiite onpezenenue mouaTHs lim,_,, f(x) = +oo.

67. 27 Jlaiite onpenenenue moustus lim,._,, f(x) = .

68. Vcronb3ys onpejieNieHre NPOM3BO/HOM, HaiauTe y'(4), ecim y = /x.

69. 'eomeTpuyecKkuii CMBICIT TMPOW3BOAHOW. HamwmuTe ypaBHEHHWE KacaTeIbHOW K
rpaduky GpyHKIuM y = arctg x B Touke x = 1.

70. Haiinute yriisl, oji KOTOPLIMM NepecekaroTes tuHuu X2 + y% = 8, y? = 2x.

71. llpuBenute nupumep GYHKIUU, TpapUK KOTOPOM HMEEeT B HEKOTOPOW TOYKe
BEPTUKAIBHYIO KaCaTEIbHYIO.

72. Haiipure /(1) u f{ (1), ecmm f(x) = |x — 1|e*. Cymectyer mu f'(1)?

73. Haitmure yy, ecmu: a) y = In(x + Va2 + x2); 6) y = arctg th(x).

74. Yo MOXHO cka3atb o auddepenupyemoct cymmbl pyHkimid f(x) + g(x) B Touke
X = X, eciu, B 3Toi Touke: a) ¢yHkmms f(x) mudpdepenuupyema, a ¢yukimus g(x) He
muddepentmpyema? 6) ode pyukimu f(x) u g(x) He muddepeHupyembpl?

75. Wcnone3ys onpezieleHue, MoKaxure, uto Gpynkuus y = x2 — 2x mupdepennupyema
B TOUKe X = 2 U Haiinute e€ nuddepeHunan B 3Toil Touke.

76. SIBnsiercss M HENMPEPBIBHOCTh (DYHKIMM B JIAHHOW TOYKE JOCTAaTOYHBIM YCIOBUEM
muddepernrpyemocti? OTBeT 000CHOBATH ¢ TOMOIIBIO IIPUMEPA.

77. JIns kakux ¢pyHkuui nudepenman paseH npupamenuto? [puseanre npumep.

78. Chopmymnupyiite, B Y€M COCTOMT TEOMETPHUYCCKHA W (DU3WYECKHA CMBICIT
muddepeHnmana.

79. Uto moHUMaeETCs MO/ I MHBAPUAHTHOCTHIO (hOpMEI repBoro nuddepenimana?

80. Hcnoms3ys dhopmyy juist BerauciieHus nuddepeniuana, Haaure dy, ecim y = X -
sinx + cos x.

81. Ilycts y = sinx, x = cost Kakue u3 cneayromux paBeHCTB CIPaBe BB dY|t=§ =
0; dJ’|t=g = dx; dY|t=g = —dt?

82. Moxer nu cymiectBoBath f'' (x,), ecnu He cymectByer f'(xg)?

83. Haitgure f™ (x), ecmu f(x) = Inx - x.

84. Beruncnure, HCITONB3Ys IIPaBUJIIO Jlonurasns:
XCoOsSX—SsInx
x3

85. Hammmnre ¢opmyny Teiinopa aust dyHkimu f(X) ¢ OCTAaTOYHBIM YICHOM B (opme:
a) [Teano; 6) Jlarpanxa.

86. Pasnoxure Gpynkumio f(x) = In cos x mo ¢popmysae MakiopeHa 10 4IeHOB ¢ x*.

87. C momompio ¢opmyiasl MakiiopeHa WM KAaHOHWYECKUX Pa3JIOKECHUH TOydUTE
npubmKEHHYI0  (GopMyny (OrpaHMYMBAsCh UlEHaMH HOpsAKa Xx2) jus  (YHKIMIA:

)y =VI+xx- 0, x| <16y =In(1+3x),x > 0, |x| <1/3.

2
a) lim,_,, ; 0) lim,_, o x4+Inx,

88. Haiinure uncna a u b Takue, 4ro lim,_, e_x%bx =1.
89. Uccnenyiite byHKIIHI u MTOCTPOMTE ux rpaduku:
(x—2)%(x+4) x 3

y=—r—70y=—5—_py=Vl-x%
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90. Kakoii 3 KOHYCOB, ONHMCAaHHBIX OKOJIO JJAHHOTO Imapa paaumyca R, wuMmeer
HAaUMEHBIIHUNA 00BeM?

91. Kakast ¢yHKIMs Ha3bIBaeTCs MEpBOOOpa3HOW MO OTHOHICHHIO K GyHKIuU f(x),
3a/IaHHOM Ha JAHHOM IPOMEXYTKE?

92. Yem otnmuarotcs ABe mepBooOpa3Hbie GYHKIUM IS OJHOM W TOW XK€ (PYyHKIIMU Ha
OJIHOM U TOM K€ MPOMEKYTKE?

93. B ueM cOCTOHUT CBOMCTBO JIMHEWHOCTH ISl HEOTIPEACIICHHOTO HHTeTpaia?

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

95. Kakyro MOJICTAHOBKY HYKHO BBITIOJTHUTh TUISE paroHaIn3auu

WHTEerpasa f R (?i/}, W) dx?

96. YkaxkuTe palMOHATM3UPYIONLYIO OCTAHOBKY Juls MHTerpana [ R (x, n/—jz:f: ) dx.

97. Kaxoii uHTerpan Ha3pIBaeTcss HEOEPyIUMCs?

98. ChopmynupyiTe 10CTATOYHOE YCIOBHE CYLIECTBOBAHHUS IEPBOOOPA3HOM.

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

100. Yemy paBHa MPOU3BOHAS HEOIIPEICICHHOTO HHTErpasia?

101. TMokaxwurte, uto ¢yukmun F;(x) = —%COSZJC; F,(x) = sin®x  sBnsoTcs
epBOOOPA3HBIMU OHON U TOM k€ (PYHKIIMU Ha YUCIIOBOM OCH.

102. Jlokaxute CcIpaBeIMBOCTL (OPMYIIbI Juis TabnuuHoro wuuterpanaf x™ dx; (n #

—1.
dx
103. JlokaxuTe CpaBeIMBOCTD (POPMyYIIBI IS TAGIMYHOTO MHTErpaia | e
dx p?
104. Borumciure unTerpan [ ———; (q -—> 0), CBEJISl €ro K TaOJIMYHOMY.
x2+px+q 4
dx 2
105. Borumcnure uHTerpat [ ———; (q -E« 0), CBEJISl €ro K TaOJIMYHOMY.
x%2+px+q 4
106. Borumcnure unrerpan [ L, CBEZIA €r0 K TAOIMYHOMY.
Vx2+px+q

107. Beuucnute ¢ IOMOIIBIO MHTENPUPOBAHHS Mo yacTam [ x - sin ax dx.
108. 3anuiuTe HWHTETpANIBHYID CyYMMY, COCTaBJeHHYH Juisi ¢yHkuud f(x) Ha
npoMexyTke [a; b]. OGbsICHUTE CMBICIT BEJIMYHH, BXOISIIMX B (GOpMYITY.

. . . b
109. Kakoif reoMeTpU4eCKHil CMBICI HUMEET OMpPEIEICHHBIN WHTerpal fa f(x) dx, roe

f (x)- HempepbiBHAst HeoTpULIATETbHAS (YHKI[HS?

110. ChopmymupyiiTe TOCTATOYHBIC YCIOBHS HHTErpupyeMoctd GyHKimuf (x) Ha
KOHEYHOM IPOMEXYTKE [a, b].

111. Kakas ¢pyHKIMS Ha3bIBAeTCS HHTETPUPYEMO Ha IPOMEXYTKe [a, b]?

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

113. Chopmynupyiite HE0OXOAUMOE YCIOBHE HWHTETPUPYEMOCTH (QYHKIMH Ha
NpOMeXYyTKe [a, b].

114. Yemy paBeH omnpeneieHHbI WHTErpajl OT HEUeTHOW (YHKIIMH MO CUMMETPUYHOMY
POMEXKYTKY[—a; a]?

115. Ecnu mpenenbl HHTETPUPOBAHHS IOMEHATh MECTaMH, TO KaK U3MEHHUTCS BEITHMYMHA
uHTerpana? Beipasure 3To cBOMCTBO (hopMyIIOii.

116. CchopmynupyiiTe CBOHCTBO JIMHEHHOCTH OTPEACICHHOTO HHTETpaa.

117. ChopmynupyiiTe CBOHCTBO, CBSA3BIBAIOIIEE 3HAKM (YHKIMH M OMPEAEICHHOTO
MHTErpaja Ha MpoMexyTke [a, b].

118. Chopmynupyiite cBOHCTBO 00 MHTErPHUPOBAHUM HEPABEHCTBA MEXAY (PYHKUIUSMU
Ha NMPOMEXyTKe [a, b].

119. ChopmynupyiiTe CBOMCTBO 00 OLIEHKE MOIYJISI ONPEACICHHOTO HHTETpaIa.

120. Chopmynupyiite TeopeMy O CpeOHEM ISl OINPEAEICHHOT0 HHTErpaia oT
HETPEPHIBHON (DYHKITHH.



121. 3anumute Gpopmyny Hetorona — JleitGuuma.

122. [lpuBeauTe TEOMETPUYECKYIO HHTEPIPETALMIO TEOPEMBl O CPEAHEM JUIA
OTIpENIeIIEHHOTO UHTETrpaa.

123. Yro Ttakoe cpeaHee (MHTErpajgbHOE) 3HaueHWe (GyHKIUU f(X) Ha MPOMEXYTKE
[a, b]?

124. Chopmynupyiite ompeneneHue HECOOCTBEHHOTO HHTerpana l-ro poma ¢
0ECKOHEYHBIM BEpXHUM IPEAEIOM OT HETIPEPHIBHON (PYHKIIHH.

125. Chopmynupyiite ompeneneHue HECOOCTBEHHOTO HHTerpana l-ro poma ¢
0ECKOHEYHBIM HIKHHUM IIPEJEIIOM OT HENPEPHIBHOW (QYHKITHH.

126. Kakoii HecOOCTBEHHBII MHTETPal HA3bIBAETCS A0COIIOTHO CXOIAIIMMCS?

o +oo dx
127. Yxaxure, 1JI KaKMX 3HAYCHHH MapaMeTpa p HUHTErpall fa pore (a > 0) sBusercs

CXOALINMCS, a U KaKUX 3HAUYCHUH — PacXOAIINMCS

128. 3anumure Gopmynbl, BHIpaKAIOUIUME CBONCTBO JIMHEWHOCTH AJIi HECOOCTBEHHOTO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM PEACITIOM.

129. ChopmynupyiiTe mnpu3HAK CpaBHEHHUS B KOHEeYHOW (opme Ha mpumepe
HECOOCTBEHHBIX MHTETPAJIOB 1-TO posa ¢ 6ECKOHEYHBIM BEPXHUM IIPEIEIOM.

130. Yro Takoe mosHbIi quddepermman Gpyaknuu z = f(x,y)?

131. 3anumuTe GopMyity, OINPENENSIONIYI0 YacTHYI0 NpPOHM3BOIHYIO (YHKIUH Z =
f (x,y) no nepemenHoil y B Touke My (xq, Yo)-

132. Kakas ¢yHKIMS IBYX apryMEHTOB Ha3bIBaeTcs AuddepeHuupyemoii?

133. 3anumute hopmyny, Bepaxaronlyro noiaaslii nuddepennuan Gynkuuu z = f(x,y)
yepes e€ 4acTHbIC TPOU3BOTHBIE.

134. 3anumute (GopmyiTy, BBIPAXKAIONIYI0 BTOPOH MONMHBINA auddepeHnnan QyHKIIN
z = f(x,y) 4epe3 e€ yacTHBIC MPOU3BOIHBIC.

135. Kak cooTHOCATCS MeX Ty COO0M CBOMCTBA HEMPEPHIBHOCTH U UG HEPEHIIUPYEMOCTH
(GYHKIMH IBYX TEPEMEHHBIX?

136. Kakas ¢pynkuus z = f(x,y) Ha3pIBaeTCs HEMPEPBIBHOM B Touke My (xg, Vo)?

137. Kak ompenensiercss eBKIMIOBO paccTosiHue p(Mq,M,) Mexay AByMS TOYKaMH

1 1 2 2
M (xi ), e x,(n))n M (x§ ), e x,(n)) M-MEPHOT0 MPOCTPAHCTBA?
138. Kakast Touka MHOXeCTBa E Ha3bIBaeTCsS BHYTPEHHEH? TPAaHUYHOMN?

139. Yrto Takoe §-0KpecTHOCTh TOUKHU M (xgo), xgo)' ., x,(,?))?

140. Kakoe MHOeCTBO E Ha3bpIBaeTCS OTpaHUYCHHBIM? 3aMKHYTHIM? CBSI3HBIM?

141. Chopmynupyiite onpenenenue npeaena ¢yukuuu f(M) = f(x,y) B TOUKe
My (0, ¥o)-

142. ChopmynupyiiTe TeopeMy O paBEHCTBE BTOPBIX CMEIIAHHBIX MPOU3BOJHBIX
bynximn z = f(x,y).

143. Kak cooTHOCATCS MeXly co00il cBOMCTBa MU HEpeHIUPYEMOCTH U CYLIECTBOBAHHUS
NEePBbIX YaCTHBIX MPOU3BOIHBIX QYHKIMH Z = f(x,y)?

144. Chopmynupyiite onpeeneHie Npou3BoAHON (HyHKIIMU

145. u = f(M) = f(x,y,z) no HaNpaBICHUIO BEKTOpa I

146. 3anumuTte ¢Gopmyiny, BBIPAXKAIIYI MPOU3BOAHYI (GYHKIMU U = f(x,y,Z) 1O
Harnpasienuio Bekropa [0 = (cosa, cosf3, cosy) yepes yacTHBIE TPOU3BOAHBIE (QYHKIIUH U.

147. 3anumute Gopmyny, cBs3bIBaONIy0 grad U ¥ MPOU3BOIHYIO Z—l; B 33JIaHHOM TOYKE

CKaJIIPHOTO TIONIA U.
148. Kak cBsi3aHbl HampaBieHHs HauOousbliero pocta QyHkmun u = f(x,y,z) c
BeKkTOpoM grad u B paccmarpuBaemoit Touke M (x,y, z)?

Jdu . Ou o
149. Bripazute max —- 1 min —- yepes grad u B 3aJJaHHOM TOYKE CKAJIIPHOTO TOJIS U.



o 0 o
150. 3anumurte GopMyny s MPOU3BOIHOM ﬁ cnokHoi ¢Qyukmu z = z(W,v), U=

u(x,y), v=v(xy).
151. 3anumure dopmyay s MPOW3BOIHOM Z—z HEABHOW (YHKIMH, 3aJaHHOMN
ypaBHenueM F(x,y) = 0.

0z 0z o o
152. 3amumute GopMysbl IS TPOU3BOIHBIX 9 3, HeABHOH byHKIMH, 3aJaHHON

ypaBHenueM: F(x,y,z) = 0.

153. CpopmynupyiiTe omnpeaeneHue JOKAIbHOI0 MakCuMyMa (JIOKQJIbBHOTO MHHHUMYyMa)
bynkuuu z = f(x,y) B Touke My(xq, Yo)-

154. Chopmynupyiite HEOOXOAMMBIC YCIOBHS, a TakKe JOCTAaTOYHBIC YCIOBHUSA
akcTpemyMa GpyHknuu Z = f(x,y).

155. ChopmynupyiiTe TpaBUIIO OTHICKAHWS HAWOOJBIIETO W HAMMCEHBIIErO 3HAUYCHUUN
¢ynkuuu z = f(x,y) B orpaHUYEHHON 3aMKHYTOI 001aCTH.

156. Yro Takoe cranmonapHas Touka pyHkuuu z = f(x,y)?

157. Chopmynupyiite ompezneneHue yciaoBHOro mMakcumyma ¢ynkmun u = f(M) npu
cBs3u @ (M) = 0 (paccMoTpuTe CiTy4ail IBYX WM TPEX MEPEMEHHBIX).

158. Chopmynupyiite HEOOXOQUMbIE YCIOBUS YCJIOBHOIO OJKCTpeMyMa (DYyHKIUH
u=f(M) npu cBs3u @(M) = 0 nmo merony Jlarpamxka (paccMOTpHUTE Clly4ail ABYX WM TPeX
NIEPEMEHHBIX).

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

160. Chopmynupyiite Teopemy BeiiepmTpacca o cCyliecTBOBaHMM HaWOOIBIIETO U
HAMMEHBIIETO 3HAYCHUH (PYHKIH, HEMPEPHIBHON B 3aMKHYTON OTpaHUYEHHON O00JIaCTH.

Tema 4. Komnnexcuolil ananus.
161. [aiite ompeneseHre MHOKECTBa C KOMIUIEKCHBIX dmcell. Kakue reoMerpudueckue
UHTEPIIPETAINN 3TOTO MHOYKECTBA BaM M3BECTHBI?
. . o Z
162. Ilycte z; = 1+ i, z, = —4 + 3i. Haiitu 2y + 25, 21 — 23, (21 + 23) (21 — 23), Z—l
2
163. YTo Ha3bIBaIOT MOIYJIEM KOMILIEKCHOTO YHCia Z = X + iy?

164. Yto Ha3bIBalOT apryMEHTOM KOMIUIEKCHOro uMcia z = x + iy, z # 0?7 Yro takoe
TpUroHomerpuueckas opma 3toro yucna?

165.Yncna  z; =1—1iV3, z,=(1—-i)/(1+1i), 2z3=1+ cos(m/7)+ isin(m/7)
3anucaTh B TPUTOHOMETPUYECKOH popme.

166. Ucnonb3ys ¢opmyny MyaBpa, 3anucarte B aireOpandeckoil gopme uucia z; =
(1 +iV3)/A-0)" 2z, =(1+0)5/A—D)>

167. HaiiTn Bce 3HaYCHHUS CICAYIONINX BBIPAKCHHIA: ) \/ —1+iV3;6) i/Z\/g + 21.

168.z; = 1 —iV3, z, =3 +i. Banucar B anreGpamyeckoii GopMme uHMcHa Z; - Zy;
(Z1/22)°.

169. Yucna z;, z, ¥ Z3 3anUcaTh B MOKa3aTreabHOU hopMme.

170. Yro Takoe KopeHb anreOpamdeckoro wmHorowieHa PB,(z)? Yro Ha3bIBaIOT
KpaTHOCTBIO KopHA? Onpesennte KpaTHOCTh KopHa a = 1 mHuorowtena P,(z) = z*— (2 —
Dz3+ B +20)z2—(4+D)z+2.

171. Yucna a; = 1, a, = —i, a3 = 2i — Bce MONApHO pa3JIMYHbIE KOPHU MHOTrOYJIEHA
P(z), npuyeM a; — KOpEHb KPAaTHOCTH 2, a A, U A3 — NPOCTbIE KOPHU. 3alMIINTE PA3IOKEHHUE

P(z) Ha nuHeiiHbIe MHOXKHTENH, €CJIM €ro cTapuinii koddduiment p, = 1; HaiinuTe ero npyrue
KO3 PHULIUEHTHI.

172. B uem cocTOHUT CBOMCTBO KOpHEH BemecTBeHHOro MuorowieHa? Yucno a; = —1 + i
ABJIsAeTCS KOpHEM MHorounena P, (z) = z* + 4z3 + 1122 + 14z + 10; naiiti ocTanbHbIE KOPHHU

P,(z), 3amucatp ero pa3jioXeHUe Ha BEIIECTBEHHbIE MHOKUTEIH IIEPBOM M BTOPOl CTENECHU.
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173. Yto Takoe panuoHanbHas anredpandeckas apoos? [IpuBennre npuMepsl.

174. Kakyro pamnuoHalbHYI0 JIpoOb Ha3bIBAIOT TMpaBWIbHOW? HempaBwibHOU? J[poOb
5
zZ v
~72,2.5 IPCACTABBTE B BUJIC CYMMBI areOpanvaeckoro MHOTOYJICHA U MTPABWIIBHON IpOOH.
175. Kakue npoOu HA3BIBAIOT dJIEMEHTAPHBIMH PAIlMOHAIBHBIMU alre0pandecKuMu

apo6amu? Jlpo6s 1/(x3 + 1) pasnosxkute B CyMMy 2J1€MEHTapHBIX APOOEii.

Tema 5. /lugppepenyuanvrvie ypasHenus.

176. KakoB reomerpuueckuii cmbicn ypaBHeHust Yy ’=f(x,y). Hamucate ypaBHeHUe
KacaTelbHOM K MHTErpabHO KpuBoii ypaBHenus y' = x2y? B touke My (1, 2).

177. Naitite ompeneneHue H3OKIMHBI auddepeHnuanp-Horo ypaBHeHus y'=f(x,y).
W3oknuHbl ypaBHeHHss y' = x?/y ecTh: A) okpyxHoctH; B) mpsmbie; C) mapaGonsi; D)
runiep6osr; E) ammuncer; F) HeT npag. oTBera.

178. Jlano ypasnenue y' = x? — 2x +y. Hanumure ypaBHEHHE JIMHHM BO3MOYKHBIX
TOYEK IKCTPEMYMOB €r0 HHTEIPAIbHBIX KPUBBIX. ClenanTe 4epTéx.

179. Coopmysupyiite Teopemy Koruu nst ypasuenust y' = f(x,y). Ilycts 02 — 06aacth,

B KOTOPOM BBIIIOJHEHBI €€ YCJIOBMSI 3TOro ypaBHeHMs. Kakue U3 mocieayromux yTBEepKIeHUN
CIIpaBEUIMBBL: A) €ro HMHTErpalbHbIE KPHBBIC MOTYT HMMETh pa3pbiBbl 1-ro poma B (1; B)

UHTErpajbHble KPUBbIE MOTYT UMETh YIJIOBOH 3KcTpeMyM B {1; C) HHTErpajibHble KPUBBIE MOTYT
nepecekarbcd B {1; D) uMHTErpanbHble KpHUBBIE MOTYT OBbITh HpSAMbIMU JHHMSIMH; E) Her

IPaBUJIbHOTO yTBepkaeHUsA? OTBET 000CHOBATb.
180. Pemmute 3amauy Komm: (1 + y?)dx + xydy =0; y(1)=1.

181. HaiiauTe BCe pelieHus ypaBHeHus Xy =y + /y? — x2.

182. Haiigute oOmue perieHus (MHTerpaibl) ypaBHEHUI:

183. a) xy —2y=x3cos x; 6) 3y’ + y = 1/y%; B) (x + xy?)dx + (x*y + y*)dy=0.

184. HaiimuTe BCe NTMHUH, Y KOTOPBIX OTPE30K KAcaTeIbHON MEXIy TOYKON KacaHHs H
OoCcbl0 alciucc JAenuTcs TOMojaM B TOYKE IIepeceyeHHs € OCbI0 OpJMHAT. YKa3zaHue:
Hcnonp3yiiTe ypaBHEHHE KacaTeIbHON K KPUBOM.

185. Cpopmymupyiite Teopemy Komm st ypasmenuss y'' = f(x,v,y"). Kakos
reOMETpUYECKUi CMbICH HadanbHbix yenosuil y(0) = —1, y'(0) = 1 ans sroro ypaBHeHus?
N306pa3ute npuOIMKEHHO MHTETPaIbHYI0 KPUBYIO B OKPECTHOCTU HauyajlbHOW TOYKHU, CUUTAs
11 onpeneneHHocti y'' > 0 B 9TOM OKPECTHOCTH.

186. Haiitu 3HaueHMe O, IpU KOTOPOM QYHKIMS Y = X2 sBISETCA pelleHHeM YpaBHEHHUs
x(x—1)y"—QRx—-1y +ay=0.

187. Jlano ypasuenue: y''3 +xy”’ = 2y'. C noMompl0 Kakoi HOJCTAHOBKH MOKHO
MOHU3HTH €ro MopsAaok? Hanmummte oOmuii BUI TAKUX ypaBHEHH.

188. Haiimute oOmyie pemeHusl ypaBHEHHH METOJOM MOHWKEHHUs Mmopsiaka: a) y “=In x;
0)y" =L +x.

189. Pemmmre 3anauy Komm: yy "=(y )% —(y)3; y(1)=1, y (1)=1.

190. Kak ¢ moMompl (QyHIAMEHTATLHOW CHCTEMBI pemeHuid  yq(x), ..., Yp(x)
3amucartpb oomee pemrenue ypasaenus L[y] = 0? [loyemy HyneBoe pemieHHe He MOKET BXOIHUTh
B ()yHIaMEHTAIIbHYIO CUCTEMY pelieHui ypaBaenus L[y] = 07

191. JTano ypaBuenue: y'' —5y' + ay = 0. [lpn KakoMm 3HAYEHHH 0O 9HUCIO 3 Oymer
KOpDHEM €ro XapakTepucTuueckoro ypaBHeHus? Haiitu oOmee pemieHue JaHHOTO
TQGepeHImaIbLHOTO YPaBHEHUS TIPU HAWJICHHOM 3HAYCHHH (L.

192. Jluneitnoe opHOpoaHOE JU(QepeHInaTbHOe YpaBHEHHE 3-T0 TOpsAKa C
HOCTOSTHHBIMU K0od(uipienTaMn nmMeeT 4acTHble pemeHus: 1, sin 3x. DTo ypaBHEHHE MOXKET
umets Bua: A) y'"' =9y =0; B) y""—=9y' =0; C) y""+9y =0; D) y"""+ 9y’ = 0; E) ner
NPaBUIBHOTO OTBETA.



193. Pemnre smHeliHoe  ypaBHeHne Y — 2y’ +y =e*/X MeTomoM  Bapualuu
MPOU3BOJBHBIX TTOCTOSIHHBIX.

194. Haiinute oOmee penieHue JHUHEWHOTO HEOJHOPOIHOTO YPaBHEHUS METOJIOM
HEonpeIeIEHHBIX KOd(PHUIUEHTOB: Y "~y =2e* —x2,

195. HaiiguTe 4YacTHOE pELICHHE JIMHCHHOTO HEOIHOPOMHOTO ypaBHEHHS Y +y=4e*,
ynoBieTrBopstoniee HadaiabHbM ycioBusiM y(0)=4, y1(0)=-3, meTogoM HeompeaeIéHHbIX

K03 PHUIIHEHTOB.
196. Haitgute olriee penieHue cucTeMbl nuddepeHInanbHbIX YpaBHECHUI

dx

—=2x+y,

dt Y

dy

— = 3x + 4y.

dt Y

197. Touka c wmaccoii m pgBwxkeTcs npsMoiauHeiHo. Ha He€ nelictByer cuua,
IPOTIOPIMOHATIbHAS KyOy BpEeMEHH, MCTEKIIEMY OT MOMEHTA, KOrJa CKOpPOCTh Oblla paBHA U
(koo uumenT npomnopuHoHATbHOCTH paBeH k). Kpome Toro, Ha TOuKy JeiicTByeT cuia
COMPOTUBIIEHUSI  Cpelbl, MPOMOPIMOHATbHAS  MPOU3BEIECHUI0O CKOPOCTHU U  BpPEMEHU
(k03 PuLHEeHT MPONOPIMOHATBHOCTH paBeH k). Haiinute 3aBUCUMOCTD CKOPOCTU OT BPEMEHHU.
VYka3zanue: npumenure 2-i 3akon HetoToHa.

Tema 6. Teopus psioos.
198. Jlaiire moHsATHE YUCIOBOTO psijia, ero cymMmbl. Haiimure cymmy psina Yon—q(7/8)™.
199. ChopmynupyiiTe HEOOXOAMMBIA MpH3HAKA CXOAUMOCTH 4YHcioBoro psga. C ero
MOMOIIIBIO TOKAXKHUTE, YTO P Y.oeq (1 + 1/n)™ pacxoautcs.
200. Mcnosnib3yst TpOCTEHIIIMEe CBOWCTBA YHCIOBBIX PSAAOB HAWIWTE CyMMYy psiaa
w (1 1
Za (5= )
201. TaHb! psiapl C MOJOKUTEIBHBIMEA WICHAMU: Ypmeq Ay (1) ¥ Ypeq by (2), lim % =
n—oo n

1
E. C IMOMOIIBIO TIPHU3HAKOB CXOAHMMOCTHU 3HAKOIIOJOXUTCIIBHBIX PAJOB YCTAHOBUTC KAaKOC H3

HIDKECIICYIONINX YTBEPKICHUN CIpaBeiTuBo: A) psan (2) cxoaures, eciu b, = na,; B) psax (2)
pacxomutcst, eciu b, > a,, n = 10; C) pax (2) pacxoaurtcs, ecnu b, = 3"a,; D) pax (2)

cxoautcs, ecnu lim b, = 1.
n—->oo

202. Yto Takoe 3HAKOYEPEOYIOUIMICS psin? 3HAKONEPEeMEHHBIH psn? aOCONIOTHAs |
YCIIOBHAsl CXOAMMOCTb 3HaKomnepeMeHHoro psana? Coopmynupyiite npusnak Jlei6nuna. Kakue

cosmn B) Z%ozl(—l)n; C)

n2

U3 TEPEUYHCIICHHBIX HIKE PSIIOB YCIOBHO CXOAATCA: A) XYoo
Zoo (_1)n
n=1 Nl

203. [latite moHsATHE (QYHKIMOHAIBHOTO psiga, ero obiactu cxoammocTH. Haitnure

2" 1 -1)"
00J1aCTH CXOAMMOCTH (YHKIIHOHAJIBHBIX PSJ/IOB: a) Z;’f’zlm; 0) Z;’{Llﬁ; B) Z;’le%; r)

o 1+x—x?
DI (] :

204. Taiite moHsATHE MaxxopupyeMoro (GpyHKIHMOHANIbHOrO psiaa. Haiinute Bce 3HaueHUs

nlnn’

o Sinnx
X, TIPH KOTOPBIX PSIT Dopeq — - CXOZUTCA a0COITIOTHO.

205. Copmynupyiite cBOHCTBA Ma)KOPUPYEMBIX (PYHKIIMOHANBHBIX PAIOB. MOXXHO JIH

sinn?x

HOWIEHHO TU()(HEPEHITUPOBATE PSIIT Y preq W? OTtBeT 000CHOBATS.

206. Yto Takoe cremeHHO# psa? Psam Yog-q a, X™ pacxomurcs B Touke X, = —2. C
MTOMOIIIbIO TeOpeMbl A0l YCTaHOBUTE, KAaKO€ W3 CICAYIONINX YTBEP)KICHHUH CIpaBeainBo: A)
ATOT PSAJ CXOAUTCS aOCOMIOTHO B TOuke X; = —1; B) 3T0T psan cxomgurcs B Touke x, = 0; C)

ATOT PSAJ PACXOAUTCS B TOUKE X3 = 3; D) HET MpaBUIBLHOTO OTBETA.

10



) Zn 1 (X—Z)n. B)

207. Haiiaute 001acT CXOUMOCTH CTETICHHBIX PSAJOB: &) Ypeq —n

(x 1)21’1.

n4n -’

208. Yto 3HAUUT pa3NioKUTh (QYHKIHIO B CTETIIEHHOW psaA? 3aBUCAT U KOI(DOUIIUSHTHI
TaKOT0 Pa3JIoXKEeHUs OT criocoba ero nmonydeHus? Psupr Teitnopa u MakiiopeHa. Paznoxxus B psij
Makopena ¢pyskimo f(x) = x/(1 + x2), maiigure f @1 (0).

209. Paznoxwure q)yHKLu/Ho B psA MO CTEMECHSIM X M YKWKHUTE OOJACTh CXOJUMOCTH
x sin2t dt

210. Paznoxute ¢QpyHkuuio y=tgx B psn TCI/IJ'IOpa no crenensMm (x — T/4), BbIucaB
nepBble 3 WwieHa, OTIUYHbIE OT HYJIS.
211. Beluncaute HOpUOIMKEHHO € TOYHOCTHIO 10 1073, OIEHMB IIOIPEIIHOCTH MO

n22"’

Z‘;‘f:l

MOJIy4YEHHOTO psija: a) e —x* ;6)In (x? + 3x + 2); B) f

npu3HaKy JlenOHuIa A1 3HAaKOYepeIyIOIIerocs psaja: f 00'5 e~ *" dx.

212. Bemummure I[Ba HepBbIX OTJIMYHBIX OT HYJS WICHA PAa3JIOKEHUS B PSIII IO CTETICHIM
X peuieHus ypaBHEeHUs Y “=2xy’+ 4y, ynoBieTBopsoniero HavanbHbiM ycnoBusm y(0)=0,

y10)=1.

213. Kakue u3 cnenyronmx nap ¢yakmmid f(x) m g(x) opTOroHaJbHBI Ha MPOMEKYTKE
[-L1]:a) f() =xm g(x) =x*-1;6) f() =xn g(x) =x*-1;B) f(x) =x* u g(x) =

-1?

214. Copmynupyiite ycnoBust Jupuxiie pasznoxkumoctd ¢GyHKuuu B psig Dypse Ha
POMEKYTKE [- 7T, TT].

215. Harmmure  ¢opmynsl  mas koddounuentoB  psna Dypee Pynkuum  f(x),
Pa3IOKEHHOM B 3TOT Psi/I B MPOMEXYTKax: a) [-m,]; 6) [- 1, 1].

216. Harummre psg Pypbe Heu€THOM ¢yHkumu f(x), 3alaHHOM Ha MPOMEXYTKe
[-m, ).

217. ®dynknus f(x) B npomexyrtke [0, ] pasnoxena B psg ypre a) mo kocuHycam; 0)
no cuHycam. Hanmmmre ¢popmyssl 1u1st KO3 GUIMEHTOB 000X PSIOB.

218. ®ynkmus f(x) = —1 —x? B mpomexyTke [-2,0] pasnoxena B psag Dypbe 110
cunycam. Hanummre gopmynsl ais koddduinmentoB psaa. [loctpoiite rpaduk cymMmbl 3TOTO
psina.

219. Paznoxwure B psg Pypre pyHKIuo y=|x| B mpomexytkax: a) [—z 7]; 0) [0; 27]; B)
[1; 1]. [TocTpoiite rpaduKu GYHKIUU U CYMM 3THUX PSIOB.

220. Paznoxwure B psg Oypre GyHKIUIO Y = E - ’2—6 B mpomexytke [0; z]: a) mo cuHycawm;
6) mo xocunycam. [loctpoiite rpaduku GyHKINU U CYMM PSIIOB.

Tema 7. Kpamuble u nosepxnocmmuule uHmezpaJoi.

221. Nurerpupyema i pyrakmust 1/(x —y) mo kBagpary 0 < x < 1,0 <y < 1?

222. He morancrsist mnrerpana [[ In(1 — sin(x + y))dxdy, ycraHosute ero 3Hak, eciu
D={(x,y): x=0,y=>0, x+y<m/6}.

223. Ceenure siBoitnoit urrerpan ff f(x,y) dxdy x mosropHOMYy mBymMs Criocobamu,
ecmu: a) (D) — obnacTh, orpaHMYeHHas JUHUAMU Y = 3x2, y = 6 — 3x; 6) (D) — Tpamneuus c
BepmuHamu (—1, 4), (5, 4), (1, 1), (4, 1).

224. 3meHuTe TIOPSIIOK UHTETPUPOBAHUS B UHTErpae:

155 o [ e f Gy + 2 dx [} F G )y m

225. Haiinure cpenHee 3HAaYCHHE f(x,y) =x+ 2yno MPSIMOYTOJTHHHUKY,
OTPaHUYCHHOMY MPSIMBIMK X = 1, Y = 2 1 0CSIMU KOOPJIMHAT.

226. U306pasure Ha miockoctd Oxy obpas purypel G' = {(r,$): 2<r <3, 0< ¢ <
T4 Tpu OTOOpaKEHHH +=7C0SQ, y=rsind. SBnsercs A 3TO OTOOpaKEHUE B3aMMHO
OTHO3HAYHEIM?
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227. Haiigure ILUIOINAb burypsl, OTrpaHUYCHHOU JIUHUSIMU:
aA)xy=4,x+y=50)(x*+y%) =8xy,x2+y>=1(x*+y*<1).

228. Haiinute 00BEM Tesa, orpaHuYeHHOro noBepxHocTsMu z = In (1 + x2 + y?), z =
0, x%+y? =2.
Kputepuu u mkana OleHUBAHUS [0 OICHOYHOMY CPEICTBY «(PPOHTAIBHBIN U WHANBUAYaIbHBIN
OIpOCH

IlIxana oueHuBaHUsA Kpurepuii onieHuBaHus

OoTIN4HO (5) CryneHT Thny0OKO M B MOJHOM O0BEME BIaAEET MPOrPaMMHBIM
MaTtepuagoM. I'paMOTHO, MCUEpIBIBAIOLIE U JIOTUYHO €ro H3JaraeT B
YCTHOW WM mUcbMeHHOU ¢opme. [Ipu 3TOM 3HaeT PEeKOMEHIOBAHHYIO
JUTEPATypy, NPOSIBIAET TBOPUECKUI MOAX0] B OTBETAX HA BOIIPOCHI U
NPaBUIBHO OOOCHOBBIBAET MPHUHSATHIE PELICHUS, XOPOIIO BIIAJEET
YMEHUSMH U HaBbIKAMU IPU BBIIOJHEHUN IPAKTUYECKUX 3a]1ay.

xopotuo (4) CryneHT 3HaeT NpOrpaMMHBIM MaTepuan, IPaMOTHO M IO CYTH
u3jgaraeT ero B YCTHOM MM IUCbMEHHOW (opme, Jomyckas
HE3HAYUTENIbHbIE  HETOYHOCTHM B  YTBEPXKACHUSX, TPaKTOBKaXx,
ONpeNeNIeHUsIX M KaTeropusx WIM HEe3HAUUTEIbHOE KOJINYECTBO
ommbok. [Ipu 3ToM BiazeeT HEOOXOAMMBIMH YMEHHSIMA M HaBBIKAMHU
IPY BBINOJIHEHUH IPAKTUYECKUX 3a/1a4.

ynoBieTBOpUTENbHO | CTYZEHT 3HAaeT TOJBKO OCHOBHOH NPOTPaMMHBIA  MaTepual,

(3) JIONYCKaeT HETOYHOCTH,  HEIOCTaTOYHO  4YETKHE  (HOPMYIUPOBKH,
HETOCJIEI0BATeIbHOCTh B OTBETAaX, H3JIara€MBIX B YCTHOH WIIH
nucbMeHHOW (opme. [Ipu 3TOM HemoCTaTOYHO BiIAfEET YMEHUSIMH U
HaBbIKaMU 1P BBIIOJHEHUM IpakTHUUecKux 3ajnad. Jlomyckaer 1o 30%
OIIMOOK B M3JIaraéMbIX OTBETAaX.

HEeyJoBJIeTBOPUTEIbHO | CTYJIEHT HE 3HAeT 3HAUMTENIbHOM 4YacTH MpOrpaMMHOIO MaTrepuaa.

(2) [Tpu 3TOM JTOTTyCKaeT NPUHLIMITHAIBHBIE OIIMOKH B JJOKAa3aTelbCTBAX, B
TPAaKTOBKE TIOHATHM M KaTErOpui, MNpOSBIAECT HU3KYIO KYJIbTYpYy
3HaHWM, HE BIAJCET OCHOBHBIMU YMEHMSAMU M HAaBBIKAMU IIPU
BBIMIOJTHEHUH MPAKTHUECKUX 3a/1ad. CTyIeHT OTKa3bIBae€TCSl OT OTBETOB
Ha JONOJHUTENIbHBIE BOIIPOCHI

TunoBbie BApUAHTHI KOHTPOJILHBIX Pa0OT:
Tema 1. Jluneiinas ancebpa.
Bapuant Ne 0
1. Pemutsb cucreMy ITMHEMHBIX ypaBHeHU MeTogoM Kpamepa
3% +2x, +x3 =5
2x1+3x;, +x3=1
2x1 + x5 +3x3 =11

2. BeIUHCIUTE OIPCACIINTCIIb

1 11 1
1 2 3 4
1 3 6 10
1 4 10 20

3. Pemuth cuctemMy JIMHEHHBIX YPABHEHU MAaTPUYHBIM METOJ0M
1x; —2x, +3x3 =6
2xq1 + 3x; —4x3 =20
3x; —2x, —5x3 =6
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4. Haiitu matpuily, oOpaTHYIO K JaHHOU
2 1 1
(s 1 3)
2 1 2

5. PemmuTh cuctemMy JIMHEHHBIX YpaBHEHU MeToAoM ["aycca
4x, —3x, +2x3 =9
{le + 5x, —3x3 =4
5x; + 6x, —2x3; =18

Tema 2. Ananumuyeckas ceomempus.
Bapuant Ne 0
Janbl koopauHaThl BepiiiH nupamusl ABCD:

2 6
A=(%> B=(1> ¢
1 -1
Haiitu:

1) nmunet pedep AB, AC, AD.;

2) yron mexny pedpamu AB u AC;

3) yron mexay pedpom AD u ocnoBanuem ABC;

4) Beruucnutsh momaas ocHoBanus ABC

5) Beruucnuts 06beM nupamuasl ABCD;

6) 3Has 00BEM IHpaMuIbl U TUIOIIAAL € ocHoBanust ABC, HaiiTu BbicoTy h nupamunbsl ABCD;

&) -G

7) Haiitn ypaBHeHue 11ockocTu ocHoBaHust ABC, koTopast mpoxoauT yepe3 Touku A, B u C.

8) CocTaBuTh KaHOHMYECKHE YypaBHEHUS IMPSAMOW, KOTOpas MPOXOAMT uepe3 BepmuHy D
NEePIEeHIUKYIISIPHO K IMJIOCKOCTH OCHOBaHUA (;

9) Haiitu Touky K nepecedeHus MoIy4eHHONU NPSIMOM € MIIOCKOCThIO OCHOBaHUS Q;

10) Haiitu paccrosiHue ot BepuinHbl D Nmupamuibl 10 IUNIOCKOCTH OCHOBaHMSI () M CPaBHUTh
IIOJIyYEHHBIN pe3yabpTaT ¢ JUIMHON BekTopa DK.

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

Bapuant Ne 0
1. Haiftu 0o6nacTh onpeneneHust 3a1aHHbIX (QYHKITUH.
x+2 1 _ In(1+x)
Y= 1=3x " a2 Y=o
2. Haiitu npenensl.
. 3x% +2x* —3x +1 i 2x%—7x+3
im—————
xoo 2x% + 4x% + 3x — 8 x-3x% —8x + 15
3. Ucnonb3ys 3aMmedaTenbHbIe MPeieibl, BRBIYUCIUTD:
. 1 — cos3x C /3x + 3\ 2
xlir(l) 3x2 311—{20 (Bx + 5)
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4. HaiiTu peenbl, UCI0JIb3Yys SKBUBAJIEHTHBIE OECKOHEYHO MaJjible () yHKIUH.

In(1 + 3x2) (e -1)
—_— llm—
x-0 x3 — 5x2 x—0 X

5. UccnenoBaTth (hyHKIMIO Ha HENPEPHIBHOCTh, HAWTU TOYKHU pa3pbiBa (PYHKIMH M YCTAHOBHUTD
ux xapakrep. CaenaTb CXeMaTHUECKUM YEPTEXK.

1 x+4; x<-1
flx)=2x3+1 x2+2;,-1<x<1
2x;x =21

Tema 3. Mamemamuueckuu ananuz («Heonpedenennvlii unmeepany,

cemecmp 2).
Bapuant Ne 0
1. HaliTu HeonpeieNeHHbII MHTErpal, UCI0JIb3Ys TaOJIUILy U €r0 OCHOBHBIE CBOICTBA.

3/ 3/~ 1 4dx
](x 4+ 5xvx + Vx W)dx fx—4

2. Haiitu HeompeneNeHHBI WHTErpai, HCHOIb3ys MeTOoA (OPMUPOBAHMS CIEIUATBHOTO
BBIPKEHUSI 10]T 3HaKOM nuddepeHimana.

](x2 — 3)*2xdx J\/xz —3x +5(2x — 3)dx

3. Haiitu HeompeeneHHBIH HHTErpaj, HCIOJb3YS METOJ 3aMEHbl MEPEMEHHBIX W METO[
UHTETPUPOBAHMUS 110 YaCTIM
Inx

f(42x - x25x3)dx x—zdx

4. Haittu HeomnpeaeneHHbIN HHTErpasl OT IpOOHO-pAlMOHAIBHON (QYHKIIMK

j (8x3 + 2x? + 4x — 1)dx f 12 ”
x2+7x+ 15

x—1

5. HaiiTu HeonpeaeneHHbI HHTETpal OT TPUTOHOMETPUUYECKUX (QYHKIUN

] 2—5x ™
f51n2x-cos4xdx JcosTsmgdx

Tema 3. Mamemamuueckuti anaauz («Onpeodenenuviil unmezpany, cemecmp
2).
Bapuant Ne 0
1. BeruncauTs onpeneneHHbIi HHTerpal:
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1
f x?+1 4
(x3+3x+1)2 x
0

2. Boruncnuth miomaas GUrypbl, OrpaHu4eHHYIO JTMHUSMHU:

x = 8cos3t

y = x?, y = 2sin3t’ p= 2c0521§p.

=2 — x2 <t<-—

y=2-x 0<t< g O<t=3

3. BeluuCIUTh JJIMHY 1YTH KPUBOM:

In( ) {x = 3(t — sint) 0 = 2c0s0

= —In ) — ) - )

y . Cofo y = 3(1 — cost) . T
<x<-— T <p<-—,

=X= 6 > <t<m =®= 3

4. Beruuciauth 00beM (3aaya a) W IUIOMIA[b TOBEPXHOCTH BpalleHus (3agada 0) Tea,
MOJIYYCHHOTO BpallleHHEeM 3aJJaHHO# (purypsl BOKpyr ocu Ox:

y=1-—x;

— 43 —
a)y—x,y—\/} 6)x=0, x=1

5. BBIUMCITUTD HECOOCTBEHHBIN MHTETPAN HITH YCTAHOBUTH €r0 PacXOAUMOCTh
-
J xe *" dx
0

Tema 5. [lugppepenyuanvrvie ypasnenus.
Bapuant Ne 0
1. Haiitn oOmiee perieHre wiu peinuTh 3amady Komm s muddepeHnuanbHbIX ypaBHEHHH ©
pasaCIArOMMMHUCA TIEPEMEHHBIMHU

xy' —ylny =0 Y 2_‘/_'
y(0) =1

2. Haiitu oOmiee perieHne WwiM pemuTh 3anady Komm amns onHOpoIHBIX Au(QepeHInanbHbIX
YPaBHEHUH MTEPBOTO MOPSIIKA.

ydx + 2(\/x_y — x)dy =0

xy?y' — (x* +y°) = 0; y(1) =1

15



3. Haiitu obmue pemeHust TMHEHHBIX T depeHHaIbHbIX YPaBHEHUI IEPBOTO MOPSIKA!

—x2
y' + tgxy = —cosx; y + 2y _°¢

X X

4. Haiitn oOmiee pemeHue wid pemuTh 3aaady Komm st auddepeHnmanbHbIX ypaBHEHUN
BTOPOTO MOPSJIKA, TOMYCKAIOIINX HOHIKCHNE TTOPSI/IKA
2 2x

"' — cosbx = —; " "= (;
Y Vx Y Ter1”

5. Halitn pemenus nuHEHHBIX AuddepeHIINaTIbHbIX YpPaBHEHHH BTOPOro TOpsJKa C
MOCTOSTHHBIMH KOA (P (QUITUECHTAMH

yII+2yI=0; yII_2y1_3y=e4x;

Tema 6. Teopus psoos.
Bapuant Ne 0

1.3anmmmTe hopMyiy 00IIEro wieHa psja.
LI
3 9 27 81 7

2.[[0Ka3aTB pPacxoguMoOCTh psaa, MOJIb3yAaChb HCO6XO,Z[I/IMBIM MMPU3HAKOM CpaBHCHMUA.
00
31’1

2n
n=1

3.I/ICCJ'I6,[[OB8.TB pAA Ha CXOAUMOCTD, IPUMCHSA JOCTATOUYHBIC TPU3HAKU CXOAUMOCTH PAOOB.
o0

23"-71! §:1<n+1>”2 i 1
nn 2"\ n o] (n+ DIn>(n+1)

n=1 n=1

4.VccnenoBath psiibl HA a0COTIOTHYIO CXOJIUMOCTb.
co
z (—1) 3n+1
7n? — 2
n=1
5.Haiitn nHTEpBAN CXOAMMOCTH CTENIEHHOTO PsJIa.
oo

n n
tn (x+2)
n=1
Tema 1. Kpamuvie u nogepxnocmuvle UHmMezpabl.
Bapuant Ne 0
1. I3MeHHUTh TOPSIIOK MHTETPUPOBAHUSI B IMOBTOPHOM HMHTETpAjie W CHENaTh YepTex o0iacTu
UHTETPUPOBAHUS

0 -2x+6 -1 0 0 0
fdx f f(x,y)dy f dy f fdx + fdy f fdx
-1 -8x2 -2 —-J2+y -1 /=y
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2. BoruncnuTh 1BOMHOM MHTErpain mno obnactu D

f (12x%y? + 16x3y3)dxdy; ff ye*/2dxdy;
D D
D:x=1,y=x%y=—x. D:y=1In2,y =In3,x = 2,x = 4.

3. BpruncauTh UHTErpasbl, Hepeias OT AEKapTOBBIX KOOPAUHAT K MOJISPHBIM:

4. C momouipi0 JBOWHOTO MHTErpajia BBIYMCIHMTH IUIOMAAb TUIOCKHX (DUTYp, OTpaHHMYEHHBIX
JAHHBIMU JIMHUAMU

y2—2y+x*=0,
y=3/x,y =4e*,y =3,y = 4. y2 —4y +x%2 =0,
y =x/V3,y = V3x.

5. Ilmactunka D 3agaHa HEpaBeHCTBAMH, |L - IOBEPXHOCTHAas IUIOTHOCTb. Haiitm Maccy
IUTACTUHKH.

D:x =1,y =0,y = 4x(y = 0); D:x?+y?/4 < 1;
n="7x*+y. n=y>

6. Haiitu KOOpAUHATBI MNEHTPA TAKECTU INJIIOCKUX OJHOPOAHBIX INIACTHH, OrPaHUYCHHBIX
3aJJaHHbIMHU JIMHUAMHA

x2+y?=4, x>0, y =0

7. Berancauts TpoHOM uHTErpai no odnactu V

fff 2y2e™ dxdydz; fff xdxdydz;
v v

{x=0,y=1,y=x, Viy=10x,y =0,x = 1,
z=0,z=1. z=xy,z=0.

8. C moMomplo TPOWHOTO HWHTETpajia HaWTH O00BEM Tela, OTPAHHMYECHHOTO 3aJaHHBIMH
MOBEPXHOCTAMH

y = 16V2x,y = V2x, x% + y% =2y,
z=0,x+z=2. z=5/4—x%2z=0.
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Kpurepun n mxana

OLICHUBAHUS IO OLEHOYHOMY CpEICTBY «KOHTPOJIbHAS

paboTa
[Ixana oreHuBaHusg Kputepuii onennBanus
) KonrtponbHas paboTa BBIIIOJHEHA HA BHICOKOM YpOBHE (IIpaBUIIbHbIC
otBeTHI anbl Ha 90-100% BompocoB/3aaaq)
4 KonTponbHast paboTa BBIITOJIHEHA HA CPEHEM YPOBHE (paBUIIHHBIC
OTBETHI JIaHbI Ha 75-89% BormpocoB/3anay)
3 KonTponbHast paboTa BBIIIOJIHEHA HA HU3KOM YPOBHE (TIpaBUIIbHBIC
OTBETHI JIaHbl Ha 50-74% BorpocoB/3aaay)
2 KoHTposibHast paboTa BBINOIHEHA HA HEYOBICTBOPUTEILHOM

ypoBHe (TpaBUIIbHBIC OTBETHI AaHbl MeHee YeM Ha 50%0)
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Tunosble BapUaHTbl HHIUBHUAYAJbHBIX 3aJaHUM:

Cemecmp 1.
Bapuant Ne 0

1. JlaHbl KOOPAMHATHI BEPIIMH TpeyroibHuKa ABC:

A(-8; —3); B(4; —12); C(8; 10).

HeoOxonnmMo HaliTu:

JUIMHY CTOpOHBI AB;
ypaBHeHHe cTOpoH AB u BC u ux yriioBbie KO3 PHUITUEHTHI,
yroist W Mexay npsimbiMu AB u BC B paanaHax;

ypaBHEHHUE BbICOTHI CD U ee JuIMHY;

ypaBHeHHE MeanaHbl AE ¥ KOOpAMHATHI TOUKU KTiepecedeHus 3TON MeluaHbl C BICOTOM
CD;

ypaBHEHHE NPAMOiL, KOTOpas MPOXOAUT uepe3 Touky K mapasmienbHo k cropone AB;
KOOPAWHATHI TOUKH F (Xp, Yf), KOTOpast HAXOAUTCS CAMMETPUYHO TOYKE A OTHOCHTEIBHO
npsimoit CD.

2. ano: Touka A(2; 5) u npsimast y = 1. Heo0X01uM0O COCTaBUThH ypaBHEHUE T€OMETPHUECKOTO
MecTa TOYEK, PaBHOYJAJICHHBIX OT 3aJJaHHOU TOKH A(Xy4,y,) ¥ nipsimon y = d.
[Tony4yeHHOE ypaBHEHHE IPUBECTH K MPOCTEHINIEMY BHY U TIOCTPOUTH I'pauK KPHUBOH.

3. 3amaHbl 1BE CHCTEMBI JIMHEWHBIX ypaBHeHHMH. Pemmts nepByto cuctemy meronoM Kpamepa.
ITonmy4eHHBI NpH pEUNIEHUH NEPBOM CUCTEMBI pe3yJbTaT IIPOBEPUTH C IMOMOLIBIO METOJA
oOpartHo# MaTpuIbl. Bropyio cuctemy pemuTs ¢ nomoibio Metosa ["aycca.

3x1 + 2x, — 1x3 = 11, 1x; +2x, —1x3 =1,
4x1 - 1x2 + 4X3 = _10, 3x1 + SXZ - 1X3 = 1,
1x1 + 3x2 - ZX3 =9 4‘x1 + 7.XZ - ZX3 =2

4. lanbl kKoopAuHAaTHI BepuH nupamuast ABCD:

A(2; =3; 1),B(6; 1; —1),C(4; 8,—-9),D(2; —1; 2).

Heo0xoaumo:

3anucate BeKTOpbIAB, AC, AD B OpTOHOPMAJILHON CUCTEME {T, 7 E} U HAUTH MOZIYIHU
3TUX BEKTOPOB.

Haiitn yron mexy BeKTOpamu AB u AC.

Haiitn nmpoekuuto BekTopa AD na BEKTOP AB.

Boraucnuts miomans rpanu ABC.

Haiitu o6nem nupamuast ABCD.

5. I[aHBI KOOpAUHATHI YCTBIPCX TOYCK:

A(=3; =2; —4),B(—4; 2; =7),C(5; 0; 3),M(—1; 3; 0).

Heob6xoaumo:

CocraBuTh ypaBHEHHE IIJIOCKOCTH (), KOTOpask MpoxoauT uepe3 Touku 4, B u C.
CocTaBuUTh KAaHOHMYECKHE YpPaBHEHHUS NPSAMOM, KOTOpas MPOXOAUT 4Yepe3 Touky M
NEPIEHIUKYIIIPHO K INIOCKOCTH Q.

HaiiTu TOoukM nepecedeHrs NOJy4YEHHOM MPSIMON C IIIOCKOCTBIO @ 1 ¢ KOOpAMHATHBIMU
mwiockoctamu X0Y,X0Z,YO0Z.

Haiitu paccrostnue ot Touku M 10 miockoctH Q.
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6. BbIUucauTh clieayromnie npeaebl (He noib3ysach mpaBuioM Jlonuras).

. x3—2x%+3 _ x?+2 o 2x%2—3x -2
s 4x? + 3x + 2 i 3x% + 2x — 1 2 %2 + 3% + 10
3x2+8x+5 . Vx+4-1 . 2—+Vx-3
im ———— lim ———— lim———
x~>-13x2+9x+ 6 x>-3 x2-—9 x-7 x2—49
1 — cos4x sin3x 2
lim ————; im lim(1 + 4x)x
x—0 X x-0 tgz_x x—0
x — 1 x+2
lim( >
x-0\x + 3

7. Bapannyto ¢pyukimio y = f(x) uccaenoBaTh Ha HEMPEPHIBHOCTh M BBISICHUTH XapakTep TOYEK
pa3pbiBa. Chenarh cxeMaTuyecKuii rpaduk

(x?, ecd x <0
= <x<=®
G f(x)=4tg§’ ecsu O_x_z
= 42— T
flx) = 42== Ll, eciu x> —
2
8. HaiiTu mepByro NPOU3BOAHYIO V', 3a/laHHBIX (YHKIIUIA:
y:2(3x3+4x2—x—2) y=x—1In(2+e*+2/e2 +er +1)
15vx +1
y = arctg (M) — sinv3 + 1 sin?3x
V2 y =i 3 cosbx
9. HaiiTi repByto IIPOM3BOHYIO V', 3aIaHHBIX ()YHKIIHIA:
3t +1
X=—=,
_ (arct x)(l/z)ln(arctgx) =x-.eY 3t3
y= g y (3
ky =sin|—=+¢

10. Hana ¢yukuus y = f(x) u JBa 3HAYEHHsS apryMeHTa X; U X,. Heobxomumo HaiTh
npUOJIMKEHHOE 3HaUEHUE JaHHOW (YHKLUU MPU X = X,, UCTOJIb3Ys €€ 3HAUCHHE NpU X = X1 U
3ameHsist mpupoct Ay dyHkiun y = f(x) cooTBeTcTBYommM nuddeperipanom dy:

y = V3x2 + 8x — 16; y = cos(x);
X, =4 x, = 3,94 X, = 60°; x, = 63°.

11. BBINOTHUTE MOTHOE UCCIIEAOBAaHUE 3aJaHHBIX (DYHKIHUN U TOCTPOUTH UX IPaUKU:
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y =— y=x3—-3x2+3

12. Vcnonb3yst MeTonbl aud@epeHnanbHOro BeIUYUCICHUS, PEIIUTh CIEAYIoIue (pU3nYecKue
3a/1a4u:

. t
1. Ilpm noaroroBke K 5K3aMEHY CTYIEHT 3a ¢ JHEH H3ydaer (m)-m 4acTh Kypca H

3a0bIBaeT (A - t)-10 9acTh. CKOJIBKO JHEH HY)KHO IMOTPATUTh HA MOJITOTOBKY, YTOOBI ObLIa
u3yyeHa MaKcHMaibHas yacTh Kypca? Pemmrts 3amady npu ycioBuu, uro kK = 3a =1/
48.

2. Teno maccori my = 3000 kr magaeT ¢ BBICOTBI H METpPOB M TepsieT Maccy (cropaer)
NPONOPLUMOHATBLHO BpeMeHH maneHus. KoadduuumeHnt mnponopruoHansHOCTH Kk =
100 kr/c. Cumras, uto HavaipHasi ckopoctb Vy = 0, yckopenue g = 10 M/c, HaiiTn
HauOOJIBIIYI0 KHHETHUYECKYIO SHEpruro Tena. Pemmrts 3amady npu yciaoBuu, yto H =
1805 M.

Cemecmp 2.
Bapuant Ne 0

1. BHIUMCIIHTE HEONPEAe/IEHHbIE HHTErPaJIbl:
f 7x3+40x—96d_ J‘ dx _
2x* + 5x3 — 12x2 X xVx2 —16

szcos4xdx.

2. BeIuuCIuTh OnpeeaeHHbII HHTerpa:

3
f dxdx
) YBx—8)2-2V3x—8+4

3. Beruncauts miomaas GUrypsl, orpaHiYeHHOH napaboaamu:
2 2
x

x
y—7—x+1 y——7+3x+6

4. BBIYUCIUTh HECOOCTBEHHBIM HHTCrpal, Wik YCTAHOBUTD €TI0 paCXOAUMOCTh:
()

J‘ dx
x2 +4x + 13
1

5. UccnenoBats GyHkmmo z = f(x,y) Ha SKCTpEMyM:
z=xy—x*—-2y>+x+ 10y — 8.

6. Haiitu o6mee pemenue (00muit I/IHTeI‘paHJ TudepeHIaIbHOr0 YpaBHEHUS:
8x + 5y

5x — 2y

!

7. Hano muddepeHnanbHOE ypaBHEHHE BTOPOIO MOPSJIKA, KOTOPOE JIOIYCKaeT MOHMKEHUE
nopsiaka. Haiitu yacTHOe perieHne, KOTOpoe yI0BIETBOPSIET 3alaHHBIM HaYaJIbHBIM YCIIOBHSIM.

xy' =y —x*=0,y(1) =4/3,y' 1) =3.
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8. 3amaHo nuHelHOEe HeogHOpoaHOoe uddepeHIaTbHOe ypaBHEHHUE BTOPOrO MOPSAIKa C
MOCTOSTHHBIMH KO3 urenTamu. HaiiTh dacTHOoe pelieHne, KOTOpPOe YAOBIETBOPSET
MPUBEICHHBIM HAYAJIbHBIM YCIOBUSM.

y"' =2y —8y=16x?+2,y(0) =0,y'(0) = 5.

9 Pemmth cucteMy ypaBHEHMM W HaWTH YacTHBIE PELIEHUS, KOTOPBIE YJIOBJIETBOPSIOT
IIPUBEICHHBIM HAYaJIbHBIM YCIIOBHSM.

gy S
ac Y
dy

— = 2
dt Xty

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

Cemecmp 3.
Bapuant Ne 0

1. UccnenoBaTh Ha CXOUMOCTh YHCIOBOU PSiAL:

(0]

i 1 (2n+ 1)"2 z 1
2n\2n—1 nln2(3n + 1)’

n=1 n=2

2. UccnenoBaTh Ha aOCOTIOTHYIO U YCIIOBHYIO CXOJIUMOCTb YHCIIOBOM psij
co
(=D"-n
2n
n=1

3. Haiitu o65actb cxoauMocTy (yHKIIMOHATBHOTO psia

> (n — 2)3(x + 3)2"
Z 2n+ 3 '

n=1

4. BBIUUCIUTh UHTETpAI

01

a2
f e % dx
0

5. HaiiTi nepBble 4eThlpe HEHYJIEBBIC WIEHA PA3JIOKEHUS B PsJl pelieHus JudepeHnaIbLHoro
ypaBHEHUS

¢ TouHocThio 10 0,001.

y'+ 2y —xy=x%y(0)=0,y'(0) = 1.

6. VI3MeHUTh NOPSIIOK HHTETPUPOBAHUS

-1 0 0 0
fdy f fdx + de J fdx
-2 —J2+y -1 ==y

7. C mOMOIIbIO IBOMHOTO MHTETpaia HAUTH IO b (PUTYpHI, OTPAaHUYEHHON JIMHUSAMH
y=3/x, y=4e*, y=3, y=4
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8. C oMOIIIbIO TPOHHOTO HHTErpana HailTH 06beM Tela, OrPAHHYEHHOTO HOBEPXHOCTAMH
x2+y2=2y,z=5/4—x% z=0.

9. Teno V 3agaHO MOBEPXHOCTSIMH, YTO €r0 OIPAHUYMBAIOT, I— yJeJIbHas IJIOTHOCTh. HaiiTu

Maccy TeJa.
V:64(x? + y?) = z2, x? +y? =4, y =0, z=0 (y =0, z>0);
_5(x%+y?)
- 2 _

10. Haittu paGoty cumet F = (x2 — 2y)i + (y% — 2x)j, Ipy mepeMeleHun B0 IMHAM L:
orpe3ok MN, ot touku M(—4; 0) k touke N(0; 2).

> N > —
11. Haiitu notok BektopHoro noist F = xt + yj + zk, uepe3 yacTh miockoctu P: x +y +z =
1, pa3MelIeHHYIO B IEPBOM OKTaHTe (HOpMaJib 00pa3yeT OCTphIid yroi ¢ ocbhio 0Z).

12. Haiitu mnotox BekropHoro mnomst F = (e + 2x)T+ e¥] + eV k uepes 3aMKHYTYIO
noBepxHocth S: x+y+z=1, x =0, y =0, z =0 (HopMasb BHEIIHSAA).

KpI/ITCpHI/I N IIKaJla OOCHHBAHHUA IIO OLCHOYHOMY CPCACTBY «HMHIAWBHUAYAJIBbHBIC

3aIaHUs
[Ixana OLICHUBAHHUS Kpurepuii onieHuBanus
(uHTEpBaI OAIIIOB)
3auTeHo [IpaBmibHo pemenst 90-100% 3amanuit
He 3aureHo [IpaBuibHO pemensl MeHee 90% 3ananuii

O1eHOYHbBIE CPEICTBA JJIsl MPOMEKYTOYHOM aTTecTaluM (3a4€T)

3a4€T BBICTABIISIETCS MPHU YCIOBUM BBIMOJHEHUS] CTYAEHTOM BCEX MEPONPUSTUN
TEKYLIEr0 KOHTPOJIS € MOJIOKUTEIBHBIM PE3YJIbTATOM

23



OueHouyHble cpeacTBa Ui MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Tunoeoti bunem. Cemecmp 3.

busier Ne 0
1. Cxommmocts u cymma psia. HeoOxoaumoe ycioBue CXOAMMOCTH. 1 6ann
2. HccnenoBarh Ha CXOAMMOCTD PSiJ 2 Oamna
(o]
Do
n2+5n—-7
n=1
(o]
Z (n+1)! 2"
(n+1)"
n=1
3. UW3meHuTh nopsanok uHTerpupoBanus. O6sacTb MHTErpUpOBaHUs N300pa3utey 1 Gamn
Ha YepTexe
2 2Vx
[ax | reomay
0 %xz
4. BpIMHCIUTH KPUBOJIMHEHHBIA HHTETPAJ BJOJIb KPUBOM L, IpH U3MEHEHHN 1 6ann

napameTpa ot tq 1o ty:

fdx+dy; rae L:y=—V2—-¢t; t; =1, t, =2

Ymeeporcoeno na 3acedanuu xagheopvr IIM, npomorkon Ne_ om 20 e

3aBeayromuii kadenpoit

JlexTop ooy. Manwuii B.B.

Kputepun u 1ikana OUEHMBAaHUS MO OIEHOYHOMY CPEICTBY MPOMEXKYTOUHBIN
KOHTPOJIb (9K3aMEH)

IIIxana oneHUBaHUA Kpurepuit onennBanus

oTIU4HO (5) CryneHT T1y0OKO U B TMOJIHOM O0BEME BIIaJIeeT MPOTrPAMMHBIM
MaTepuajioM. [paMOTHO, WCUEPIBIBAIONIE W JIOTHYHO €ro
u3NaraeT B yCTHOM wiu muchkMeHHOU (opme. [Ipu sTom 3HaeT
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSIBISIET TBOPUCCKHH TOIXOT
B OTBETax Ha BOMPOCHI M MPABWIHHO OOOCHOBBIBACT MPHUHSTHIE
pCIICHUs, XOpOIIO BIAJAeeT YMCHUSAMH W HaBBIKAMHU IPH
BBITIOJTHCHUH MPAKTUYECKUX 33]1a4.

xopoio (4) CTyneHT 3HaeT MpOorpaMMHBIN MaTepuall, TPaMOTHO U IO CYTH
U3JaraeT €ro B YCTHOM WJIM MUCBMEHHOW (opme, HoImycKas
HE3HAYNUTEJIbHbIE HETOYHOCTH B YTBEPXKICHHSX, TPAKTOBKAX,
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OIPENEICHUAX U KATETOPHUAX WM HE3HAYUTEIBHOE KOIMYECTBO
ommbok. Ilpu 3TOM Biageer HEOOXOAWMBIMH YMEHUSMHU H
HaBBIKAMMU IIPH BBIIIOJIHCHUH IPAKTUYECKUX 3a1a4.

YAOBJIETBOPUTENHHO (3)

CTyneHT 3HaeT TOJIbKO OCHOBHOW IIPOrpaMMHBIA MaTepual,
JIOTTyCKaeT HETOYHOCTH, HEJOCTaTOYHO YETKHE (POPMYIHUPOBKH,
HEIOCJIeI0BAaTEIbHOCTh B OTBETaX, M3JaraeMblX B YCTHOM WJIU
nucbMeHHoW ¢opme. [Ipu  3TOM HEZOCTaTOYHO BiIaAEeT
YMEHUSMH U HABBIKAMHU MPHU BBIMOJIHEHUU MPAKTUYECKUX 3a]1ad.
Homyckaet 10 30% ommOOK B U3J1aracMbIX OTBETaX.

HEYIOBJICTBOPUTEIBHO (2)

CryneHT He 3HaeT 3HAYUTENIbHOM 4YacTM MPOrpaMMHOIO
marepuana. Ilpu 3Tom pomyckaeT MpUHLMIUAIBHBIE OIIMOKU B
JI0Ka3aTeNIbCTBAX, B TPAKTOBKE NOHATUHN U KaTErOpUM, IIPOSIBIISIET
HU3KYIO KyJIBTYPY 3HAHMH, HE BJIaJIC€T OCHOBHBIMU YMEHHUAMH U
HaBbIKAMU IIPU BBINOJHEHUM NpakTHUecKux 3anad. CTylneHT
OTKa3bIBAECTCs OT OTBETOB HA JOIOJIHUTEIbHBIE BOIPOCHI
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JIncT n3MeHeHn U JOTTOJTHEHU I

/o

Bunw nomonuenuii u
U3MEHEHUHU

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

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

[IpeacraBneHHslidi  (QOHI OIEHOYHBIX cpeactB  (mamee - DOC) mo
nucruIuinHe «Bricmas Matematukay cooTBeTcTBYeT TpedoBanusMm OI'OC BO.

[Ipenaraembie GOpMBI U CPEACTBA TEKYIIIETO U MMPOMEKYTOUHOT'O KOHTPOJISI
aJieKBaTHBl LEJSIM U 3ajJayaM peajiu3allid OCHOBHOM MpodeccroHaIbHOMI
oOpa3oBaTenbHOI MIPOTPaAMMBI §(0) HaIPaBJICHUIO IIOJATOTOBKH
20.03.01 TexnochepHast 6€30MaCHOCTb.

OrneHOYHBIE  CpPEACTBA  JUIA  TEKYIIETO  KOHTPOJIA  yCIIEBA€MOCTH,
MIPOMEKYTOYHOHN aTTECTAIMK IO UTOTaM OCBOCHUS JUCITUIUIMHBI TIPEICTABICHbI B
ITOJIHOM 00BEME.

Buabl OIIEGHOYHBIX CPEACTB, BKIIOYCHHBIC B IPEIACTABICHHBIA (HOH/I,
OTBEYAIOT OCHOBHBIM IpuHIUIaM dhopmupoBanus POC.

Pa3paboTanHblii M TPEACTABICHHBIA IS DKCIEPTU3bl (OHI OICHOYHBIX
CPEACTB PEKOMEHIYeTCS K  HCIOJB30BAaHMIO B  MPOIECCE  IOATOTOBKHU
oOydJaroIuxcs, 1o yKa3aHHOMY HallpaBJICHHIO.

[Ipencenarens y4eOHO-METOAMYECKOM
KOMHUCCUU (paKyIbTeTa KOMITBIOTEPHBIX
CHUCTEM u UH(OPMAITMOHHBIX
TEXHOJIOTUH H.H. Berposa
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