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BKCHepTHOC 3aKJJI04YEeHHEe

[IpencrasieHHbli  GOHI  OLEHOYHBIX  CPCACTB (nanee - ®OC) mo
JMCIMTLIMHE «BbICIIas MaTeMaTHKa» COOTBETCTBYET TPeOOBaHUAM dr'oC BO.

[lpeanaraembie GOPMBI 1 CPEICTBA TEKYLIEIO ¥ MPOMEKYTOUHOr0 KOHTPOJIA
a/leKBAaTHBI [eJAM W 3ajadaM peaiusaliy OCHOBHOH NpodeccHoHaTbHON
o6pa3oBaTeNbHOW  NPOrpamMMbl 110 HAIpPaBJICHUIO  [OATOTOBKH 12.03.01
[TpubopocTpoeHue.

OueHOuHBIE ~ CpEACTBAa Ul TEKyIIEro  KOHTPOINA  yCleBaeMOCTH,
MPOMEKYTOUHOM aTTeCTALMK 110 UTOTaM OCBOCHMS JIMCLMILIMHBL [PEICTABICHBI B
[IOJTHOM OOBeMe.

Bubl OLEHOYHBIX CPEJCTB, BKIIOYCHHBIE B TPEJCTABICHHbIH ¢donz,
OTBEYalOT OCHOBHBIM NpuHIHam Gpopmuposanus POC.

Pa3spaboTaHHBI ¥ NPEICTAaBIeHHBIH I JKCNepTu3bl (OHI OUEHOUHBIX
CPEJCTB  PEKOMEHJyeTcsi K  MCIOJb30BAaHMIO B Mpouecce  MOArOTOBKHM
00y4aroIuxcs, M0 yKa3aHHOMY HarpaBJIeHHIO.

IIpencenarens y4eOHO-METOANIECKOM
KOMHCCHHU ()aKyJIbTeTa KOMITBIOTEPHBIX
cUCTEM u uH(OPMaIMOHHBIX 7\

TEXHOJIOTUI H.H. Berposa



[TacniopT
(OHJ1a OLIEHOYHBIX CPEJCTB MO yU4eOHON JUCIMIINHE

«Bbiclwaa matemaTnKa»

Ilepeyenb KOMNeTeHIIMI (3J1eMEHTOB KOMIIeTeHIHI), (POPMUPYEMBbIX B
pe3yJibTaTe OCBOCHUS Y4eOHOU TUCHMILIHHbBI

Ne Kon dopMynupoBKa Kontpomupyemsie Oransl
/Tl | KOHTPOJIUPYEMOit KOHTPOJIUPYEMOM TEeMBbl y4eOHOM dbopMupoBanus
KOMIICTCHITHH KOMITETEHITHH JUCITUTUTAHBI (cemectp
W3y4YCHUs)
1 VYK-1 croco0OeH Tema 1. 1
OCYIIECTBIISITh  TOWCK, | JInHelHas anrebpa (HaYaIBLHBIN)
KpuTHueckuil aHanus u | Tema 2. 1
CHUHTE3 uHpOpMalUH, | AHATUTHYECKAS (HauanbHBIN)
IPUMEHATh CUCTEMHBIN | reoMeTpHs
noaxoJ Juis perieHus | Tema 3. 1,2
IIOCTaBJICHHBIX 3a/1a4 Maremarnueckuit (HayanbHBIN)
aHaIun3
Tema 4. 2
KomruiekcHbIii aHamm3 (HaYaJIBLHBIN)
Tema 5. 2
Huddepennmanpabie (HaYaIBHBIN)
YpaBHCHHUS
Tema 6. 3
Teopus psoB (HayasIbHBIN)
Tema 7. 3
Kpatubie n (HauaTbHBIN)
MMOBEPXHOCTHBIC
WHTETPaJIbI
Tema 8. Teopust mosst 3
(HaYaIBLHBIN)
2 | OIIK-1 crnocobeH  npumeHsTh | Tema 1. 1
ecTecTBeHHOHayuyHble U | JInHelHas anrebpa (HayabHBIN)
001IIeNH)KEHEPHBIE Tema 2. 1
3HaHUA, METO/IbI | AHAJIIUTUYECKAs (HauaTbHBIN)
MaTeMaTHIECKOTO TCOMETPHS
aHanM3a Tema 3. 1,2
MOJEIIMPOBAHUSA B | MaremaTuueckui (HauanbHBIN)
VH)KEHEPHOU aHAJIN3
EATENBHOCTH, Tema 4. 2
CBSI3aHHOM ¢ | KommuiekcHbIil aHasm3 (HayaTbHBIN)
MPOSKTUPOBAHUEM  H | Tema 5. 2
KOHCTPYHMPOBAHHUEM, Huddepennmanpapie (Ha4aTBHBIN)
TCXHOJIOTHAMHA YpaBHEHUS
MIPOU3BOJICTBA Tema 6. 3
npubopoB 1 | Teopus psiaoB (HAYaTBHBIN)
KOMIUIEKCOB IUPOKOTO | Tema 7. 3
Ha3HaUCHHUA Kpartnsie u (HayaIbHBIN)
MTOBEPXHOCTHBIE




HHTCrpaibl

Tema 8. Teopust nosns 3
(HaYaIBLHBIN)
IToxa3aTenu n KPpUTEPHUHU OLICHUBAHUA KOMHeTeHHHﬁ,
OIMMCaHHue IIKAaJ ONCHUBaHUA
Ne Kon ITokaszarens ouenuBanus |Kontpomupyemsle | HammenoBanue
/T | KOHTPOJIUPYeMO# | (3HAHMS, YMEHUS, HABBIKK) | TEMbI y4eOHOM OIICHOYHOTO
KOMIICTCHITHH JICITUTUIAHBI CpeICcTBa
1. VYK-1 3HATh: OCHOBHBIE moHATUA | Tema 1, @OpoHTaNBHBIE U
OIIK-1 u meronsl | Tema 2, VHIUBUyAJIbHbIE
MaTeMaTH4eCKOro Tema 3, OTIPOCHI;
aHanu3a, B yactu | Tema 4, KOHTpPOJIbHBIE
muddepennmanbaoro  u | Tema 5, paboTHI;
HWHTETPATBHOTO Tema 6, WHIMBUYaJIbHBIC
HCYHCIICHUS, teopuu | Tema 7, /momairHue
psAnoB; Teopuu nuHenHOU | Tema 8 3aJlaHus;
anreOphl; aHATUTUYECKOU IPOMEKYTOUHAS
TCOMETPHH; TEOPUU aTTecTarus
muddepeHIATBHBIX (?K3amen)
YpPaBHEHUN; OCHOBHBIE
AIITOPUTMBI TUTIOBBIX
YHCIICHHBIX METOJIOB

peleHst MaTeMaTHYECKUX
3ajau.

YMETh! UCIIOJIb30BaTh
METOBl MaTeMaTHYECKOTO
aHaluu3a, AaHaJIUTUYECKON
T€OMETPHH, JINHEWHOM
anreOpsl, TEeOpun
(GYyHKIIMH ~ KOMIUIEKCHOTO
MIEPEMEHHOT0;
WCTIOJh30BaTh  OCHOBHBIC
MIPUEMBI 00paboTKH
AKCIEPUMEHTATHHBIX
JTAHHBIX.

BJIAJICTh:
MaTeMaTHYeCKUMHU
MOHATUSIMH W CUMBOJIAMHA
ISt BBIpAXEHUS
KOJIMYECTBEHHBIX "
KayeCTBEHHBIX
OTHOIIICHHUH,
MaTeMaTHYeCKUMHU
METOJAMHU U aJrOpUTMaMHU
B MPUIIOKECHUAX K
TEXHUYECKUM HayKaM.

4




@DoHabI OLIEHOYHBIX CpeacTB IO JTUCHUIIJINHE «BbIcIIass MaTeMaTHKA

Bonpoce! 1151 ppoHTANBHBIX U MHAUBUAYAJBHBIX ONPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue  cuctembl  JHHEHWHBIX  anreOpauyeckux  YpaBHEHHMH  HA3bIBAIOTCS
OIpe/ieIEHHBIMU, HEOTIPEIETICHHBIMU, HECOBMECTHBIMU?

2. Kaxoii siBisieTcs kBajipaTHasi cCTeMa JIMHEWHBIX alnredpandeckux ypaBHEHUM, €Cliu ee
ONpEeIETUTENb paBeH HYII0?

3. Kakoit gomkHa OBbITh CHUCTeMa JIMHEHHBIX anreOpanyecKux YypaBHEHUH, 4YTOOBI ee
MO>KHO OBLITO perrate MeToioM Kpamepa?

4. Cucrema JTMHEWHBIX alreOpanyecKuX ypaBHEHHUH permraercs metojgom [aycca. Kak
y3HaTh, YTO OHA OIIPEJICIIEHHAs, HEOTIPEIEIICHHAs!, HECOBMECTHAsI?

5. Uro Takoe matpuna? Kakumu MOryT ObITh MaTpHUIIBI?

6. Kakue maTpuiisl MOXKHO repeMHOkaTh? Kak OHM mmepeMHOKatoTCs?

7. YUto Takoe ompeeNuTeNb BTOPOro mopsiaka’?

8. UTto Takoe ompenenuTenb TPEThETo MopsIKa?

9. Uto Takoe MUHOP DJIEMEHTA @;; ONPEIETUTENs?

10. Yro Takoe anre6pa1/1qec1<oe JOITIOJIHCHHUEC O5JICMCHTA CIE-}- OHpe,Z[eJ'II/ITeJ'IH?

11. Yro 3HAYUT pa3ioXUTh ONPEAETUTENb 110 JIEMEHTaM CTPOKHU HJIU CTOJIONnA?

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

13. Kak 3anmcaTh KpaMEpOBCKYIO CHUCTEMY JMHEWHBIX alreOpandeckux YpaBHEHUH B
MaTpuyHoOi popme?

14. Kak mnocTtpouts o0OpaTHY!O MaTpully s JaHHOW KBaJIpaTHOW MaTpHUIbl C
OTpeeUTENEM, OTIIUYHBIM OT HYJIS?

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

16. ChopmynupyiiTe CBOCTBA ONEPALINHU CIIOKEHHS BEKTOPOB.

17. Mpu kaxux yenoswsix: 1) |@ + b| = ||+ |b|? 2) |[a + b| = |a|— |b|?

18. Kakue HECKOJIBKO BEKTOPOB HA3BIBAIOTCS JIMHEWHO 3aBUCHUMBIMH? JTUHEIHO
HE3aBUCUMBIMH?

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

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

21. ChopmynupyiTe TPABUIIO CIOKEHHUS IBYX BEKTOPOB, 33[JaHHBIX PAa3IOKECHUSMH B
HEKOTOpOM Oasuce.

22. ChopmynupyiTe MOHATHE MPSMOYTOJIBHOTO 0aznuca W MPSIMOYTOJIBHOW JEeKapTOBOM
CHCTEMBI KOOP/IMHAT.

23. Uto Takoe CKalspHOE, BEKTOPHOE M CMEIIaHHOE MPOM3BeeHne X BeKTOpoB? Kak mx
BBIUUCIATH? [lepeuncinuTe ux cBOMCTBAa U T€OMETPUUYECKUNA CMBICII.

Tema 2. Ananumuueckas ceomempusi.

24. Yto takoe anrebpamueckas nuHusA? Chopmynupyiite Teopemy o0 MHBAPHAHTHOCTH
MOPsI/IKA aNreOpandecKou JIMHUH.

25. Harmumure  paBeHCTBa, BBIPQKAIOLIME  YCIOBUS  NAapaIeNbHOCTH U
NEePIEHANKYIIIPHOCTH JBYX MPSIMBIX HA IIOCKOCTH.

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

27.Yto Takoe ommunc? CdopMymupyiTe CBOMCTBO (POKANBHBIX PAIUYCOB TOYKH
srunca. Haiiaure KoopJuHATHI IEHTPa CHMMETPHH, TTOTYOCH.



28. Kakue mpsiMble Ha3bIBaIOTCS aCHMIITOTaMHU rumepoonbl? Hamummre ypaBHEHUs
aCHMIITOT TUnepboIsl 4x°> — 9y* = 36.

29. IIpsimast L 3aiaHa ypaBHEHUEM C YIIIOBBIM KodduuuentoM v = kx + b. Ilosicaure
F€OMETPUUYECKHM cMbICT Kk U b.

30. Ilpssmple L, u L, 3agaHel ypaBHeHusMH L,:v =k,x+b,, L,:v= k,x+ b,.
HanumuTe ycnoBus napaielbHOCTH U NEPIICHAUKYIISIPHOCTH STHX MPSAMBIX.

31. Kak reomerpuyecku 0ObsACHUTD, YTO CUCTEMA YPABHEHUIN

{ﬁllx +B,y+C, =0

A x+ B,y+C, =0

SIBJISIETCSL  HECOBMECTHOW?  COBMECTHOM W HEONpeAeNEHHOW?  COBMECTHOM U

ONpEeACICHHOMN?

32. Ilpy KkakoM YCJIOBUH IUIOCKOCTH M TpsMasi B TMPOCTPAHCTBE IapauIeIbHbI?
HepHEeHIUKYIISAPHbI?

33. Hammummre ycioBue nepreHANKYIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

34. Hanmumure oOmiee ypaBHEHHE IUIOCKOCTH. KakoB reoMeTpuYecKuil  CMBbICH
K02 PHULIMEHTOB ypaBHEHUS?

35. Hamumure ypaBHeHHME IIJIOCKOCTH, HpOXoAasdlled uepe3 3 3aJaHHbIE TOYKHU
My (x5 ¥15 21), My (%55 325 22) M3 (55335 25).

36. 3anuimTe ypaBHEHHUE IUIOCKOCTH, IPOXO/SIICH Yepe3 TaHHY TOUKY M, (x4 ¥y Z,)
IEPIEHMKYISAPHO BEKTOpY 11 = (A; B; C).

37. Yro Takoe 3mmuncoua? Kakumu JIMHUSAMM SIBISIOTCSA €r0 CEYEHUS KOOPAMHATHBIMU
IUIOCKOCTSIMU B IIPSIMOYT'OJILHOM JIEKapTOBOI cucTeMe KOOPAUHAT?

38. B xakom ciryyae 3JUIMIICOM]] Ha3blBaeTcs 3iuuncouaoM Bpauienusa? [Ipu BpaieHuu
Kakoi (pUrypsl ¥ BOKpYT Kakoil ocu oH oOpasyercs?

39. Kakoii cummerpueil o6agaroT OAHONOJIOCTHBIM M ABYHNOJOCTHBIN TMIIEpOOIOUIbI,
napaboJIoNIbl U ovyemy?

40. Hanucath ypaBHEHUS JIMHUH, OOpa3yloOIIMXCS B CEUYEHHM KOOPJMHATHBIMHU
IUTOCKOCTSIMH THUTIEPOOJIONIOB M TapaboJIONIOB, 33aJaHHBIX KAHOHWYECKHMMH YpPaBHEHHSIMHU.
HapucoBatb 3Tu IUHUH.

Tema 3. Mamemamuyueckuil aHanu3.

41. Kakoe 4iCII0BO€ MHOYKECTBO HA3bIBAETCSl OTPAHUYEHHBIM CBEPXY?

42. Kakoe 4iCcI0BO€ MHOKECTBO Ha3bIBAETCSI OTPAaHUYEHHBIM CHU3Y?

43. Kakoe 9rciioBO€ MHOKECTBO HAa3bIBACTCS OTPAHHYCHHBIM CHU3Y?

44. Yto Ha3bIBaeTCSl TOUHOU BEpXHEW I'paHMIIEH YHUCIOBOTO MHOXKECTBA?

45. Yro Ha3bIBa€TCS TOYKON HIDKHEW IpaHUIEH YMCIOBOTO MHOKECTBA?

46. Yto Ha3bIBaeTCS MOJIYJIEM JICHCTBUTEILHOTO Yncia?

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

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

49. Hanmmute HEPaBEHCTBA, CBS3BIBAIOIINE MOJYJIh CYMMBI M Pa3HOCTH JBYX YHCEIN C
CYMMOM U pa3HOCTBIO UX MOJYJIEH.

50. N3ob6pazure rpaduk GpyHkmm y = sign x.

51. M306pasute rpaduk GpyHKIMKH y = [x] — menast 9acTh YuCa x.

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

53. Maiite onpenencuue moHatus lim f(x) = A Ha si3p1ke § — &.
a1

54. aiite onpenencuue moustus lim f(x) = A, ucrnons3ys NOHATHE OECKOHEYHO MaJIOi
HHE

(GyHKINY TIpU x — a.



55. ChopmynupyiiTe TeopeMy O CKATOU MEePEeMEHHOM.
56. ChopmynupyiiTe TeopeMy O IPeeIbHOM NIEPEX0ie B HEPABEHCTBE.
57. Chopmynupyiite TeopeMy 00 OTpaHUYCHHOCTH (DYHKIIMH, MUMEIOIICH Tpeaen Mpu

58. Copmynupyiite TeOpeMbl 0 TIpeesiax CyMMBI, TPOU3BEACHUS U YaCTHOTO (PYHKIIUHA.
59. Chopmynupyiite onpezaencHue mouatus lim f(x) = A Ha s3bIKe § — &.
x—+at

60. Chopmynupyiite onpeaesenue mousatus lim f(x) = A Ha s3bike § — &.
I

61. MaiiTe onpeacicHUE TOHITHS 11111 flx) = A.
A D

62. Jlaiite onpenenenue moustus lim f(x) = A.

x—+— oo

63. Jaiire onpenenenue moustus lim f(x) = A.
aI—roa

64. Hanumure nepBblil 3aMeyaTeabHbIN Npee U Ipeaesbl, CBSI3aHHbIE C HUM.
65. Hammummre BTOpOi 3aMevaTenbHbIN Mpe/Iell U MPeIebl, CBI3aHHbIC C HUM.
66. [aiite onpenenenue moHaTus lim f(x) = +co.

E i

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

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

69. 'eomeTpuyecknii cMbICI MPOM3BOAHOW. HamummTe ypaBHEHHE KacaTenbHOH K
rpaduky GyHKIMU y = arctg x B TOUke x = 1.

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

71. IlpuBenute mnpumep QYHKIUH, TpaduK KOTOPOH HMeEeT B HEKOTOPOH TOUKe
BEPTHKAIBHYIO KacaTeIbHYIO.

72. Haitmure (1) u f5 (1), ecmm f(x) = [x — 1|e*. CymectByer mu f'(1)?

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

74. Yto MOXKHO cKa3ath 0 auddepeHimpyemoctu cymmbl GyHkumi f(x) + g(x) B Touke
x = x, ecid, B JToil Touke: a) dynkuus f(x) muddepeniupyema, a ¢GyHkims glx) He
muddepentmpyema? 6) ode pyukimu f(x) u g(x) He tudbdepeHUpyeMbr?

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

76. SIBnsiercss MM HENMPEPBHIBHOCTh (DYHKIIMHM B JaHHOW TOYKE JOCTATOYHBIM YCIOBHEM
muddepentpyemoctu? OTBET 000CHOBATH C MOMOIIIBIO TPUMEPA.

77. ns xakux ¢pyHkuuil nuddepenman pasex npupamienuto? Ipusenure npumep.

78. CoopmynupyiiTe, B YEM COCTOUT TEOMETPUUYECKMA U (PU3MUYECKUI CMBICT
nuddepennuana.

79. Uto nmoHMMaeTcCs 101 MHBApUaHTHOCTHIO (hOpMBbI IepBOro auddepeHiuana?

80. Ucnone3yst ¢opmyny s BbluMciaeHus auddepeHnuana, Haigure dy, eciu
¥ =x-sinx + cos x.

81. Ilyctb y =sinx, x =cost Kakue wu3 cileIylOIMX paBeHCTB CIPaBeIUBbI:
dyl._m = 0; dyl,_z = dx; dy|,_z = — dt?

82. Moxer 1 cymectBoBaTh f ' (x,), eciu He cymecTByet f'(x,)?
83. Haitmure '™ (x), ecim f(x) = Inx - x.
84. Beruucnure, HCIIONB3YS MIPaBUIIO Jlomurans:

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

85. Harmtmmmre dopmyiy Teitmopa st pyHKIuU f(x) ¢ 0OCTATOYHBIM YICHOM B (OpMe:

a) lim
) x—=0

a) [Teano; 6) Jlarpanxa.



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

87. C momomsto ¢opmyiasl MakiopeHa WM KAaHOHUYECKUX Pa3NIOKECHUH MOIyduTe
npuOIMKEHHYI0  GopMyldy (OrpaHMuYMBAasCh WIEHAMH [OpsAAKa x°) 18 (DYHKIMIL:

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

e —T+bx

88. Haiinure uncna a u b takue, 4o lim = =1.

x—0
89. Uccnenyiite byHKIIH u MTOCTPOMTE ux rpaduku:
(a—2)%(x+4)
2 e )
90. Kakoifi 3 KOHYCOB, OIHCaHHBIX OKOJO JaHHOTO Iapa paguyca R, HuMeer

a)y = v=ﬁ;B)}r=%J1—x3.

HaUMEHbBIIUNA 00BeM?
91. Kakas ¢yHKIUS Ha3blBaeTCs IEPBOOOPAa3HONW IO OTHOIIEHHIO K GyHKUuM f(x),

3aJJaHHOM Ha JIAaHHOM MPOMEKYTKE?

92. Uem oTiin4aroTCs JBE MEepBOOOpa3Hble (PYHKIUH JIJIsi OJHOW M TOW e (PYyHKIUHU Ha
OJIHOM H TOM K€ IPOMEKYTKE?

93. B 4eMm cOCTOUT CBOMCTBO JIMHEWHOCTH ISl HEOTIPEICIICHHOTO HHTETpasia’?

94. 3anummTe GopMyiTy HHTETPUPOBAHUS 10 YACTSIM B HEONPEEIIEHHOM UHTErpase.

95. Kakyto MIOJICTAHOBKY HY)KHO BBITTOJIHUTh TUIs panroHaIN3aIH
unrerpanaf R (3/x, {x) dx?

96. YkaxuTe palMOHAIU3UPYIONIYIO II0JCTAHOBKY JjIsl HHTerpana | R (x, ";I“}i—ﬁ)

97. Kaxoii nHTErpai Ha3bIBaeTCs HEOSPyIUMCS?

98. Copmynupyiite ocTaTOUHOE YCIOBUE CYIIECTBOBAHUSI IEPBOOOPA3HOM.

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

100. Yemy paBHa NpOU3BOHAS HEOIIPEAEIEHHOIO HHTErpaa?

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

epBOOOPA3HBIMU OJHON U TOM k€ (PYHKIIMU Ha YUCIOBOM OCH.
102. Tokaxure CIIPaBEIMBOCTh bopMmyIb JUIS TaOJIUYHOTO
unrterpana | x" dx;(n # —1).
dx
a®+at’

103. JlokaskuTe CIpaBeuIuBOCTb GOPMYJIBI IS TAGIMIHOrO HHTErpaa |

dx
Crv—
dx
= +pxtg

dx

104. Boruncnure unrerpan [ ; (qr - %ﬂ = III), CBeJIsl €r0 K TaOJIHMYHOMY.

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

106. Boruucaunre unrerpai [ , CBEJIA €r0 K TAaOJMYHOMY.
q

107. BbIYKCIIUTE € TOMOIIBK0 HHTEMPUPOBAHKS MO YacTAM | x - sin ax dx.

108. 3anuiuTe HWHTETPAIBHYID CYMMY, COCTaBJICHHYO Juisi QyHkuuu f(x) Ha
npoMexyTke [a; b]. OObSICHUTE CMBICI BETHYHH, BXOASAIINX B hopmyy.

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

110. ChopmynupyiiTe IOCTATOYHBIC YCIIOBUS WHTErpHpyeMocTH GyHKuuuf(x) Ha
KOHEYHOM IIPOMEXKYTKE [a, b].

111. Kakas ¢yHKIMS Ha3bIBACTCSA MHTETPUPYEMON Ha IpOMexXyTke [a, b]?

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



113. Chopmynupyiite HE0OXOAUMOE yCIOBHE HWHTETPUPYEMOCTH (QYHKLIMH Ha
IpOMEXYTKE [a, b].

114. Yemy paBeH ompeneieHHbIH HHTErpal OT HEUETHON (YHKIHMH 110 CUMMETPUYHOMY
NpOMEXYTKY[—a; a]?

115. Ecnu npenensl UHTETPUPOBAHUS TIOMEHSATh MECTaMH, TO KaK U3MEHHUTCS BEJIMYMHA
uHTerpasia? Beipasute 3To CBOMCTBO (hOpMYIION.

116. CopmynupyiiTe CBOMCTBO JTUHEHHOCTH OMPEIEICHHOTO HHTETpaIa.

117. Chopmynupyiite CBOHCTBO, CBS3bIBAIOLICE 3HAKM (YHKIMH M OMNPEACICHHOTO
UHTErpaia Ha IPOMEXKYTKe [a, b].

118. Chopmynupyiite CBOHCTBO 00 MHTETPHUPOBAHUM HEPABEHCTBA MEXAY (PYHKUIUSIMH
Ha IPOMEXYTKe [a, b].

119. ChopmynupyiiTe CBOHCTBO 00 OLIEHKE MOJYJISI ONIPEICIIEHHOTO HHTETpaja.

120. ChopmynupyiiTe TeopeMy O CpeIHEeM HJsi OINpPeNelIeHHOro HHTerpajga oOT
HETPEPHIBHON (QYHKIINH.

121. 3anumute Gpopmyny Herorona — JleitGnuna.

122. IlpuBeaure TEOMETPHUECKYIO HMHTEPIPETALUI0 TEOPEMbI O CpEeaHEeM  JUIs
OTpeIeIEHHOr0 UHTEerpaa.

123. Yro Ttakoe cpemaHee (MHTErpajibHOE) 3HaueHHe (GyHKUUMU f(x) HAa MPOMEKYTKE
[a, b]?

124. ChopmynupyiiTe ompeneneHue HECOOCTBEHHOro WHTerpaia 1-ro poma ¢
0ECKOHEUHBIM BEPXHHUM IMPEEIIOM OT HEMPEPHIBHON (PYHKIINH.

125. ChopmynupyiiTe ompeneneHue HECOOCTBEHHOro HHTerpaia 1-ro poma ¢
0ECKOHEYHBIM HUKHHUM IPEAETIOM OT HENIPEPhIBHOM (DyHKIIUU.

126. Kakoit HecOOCTBEHHBIN MHTETPAT HAa3bIBACTCS a0COIFOTHO CXOISIIAMCS?

o + oo dx
127. Vkaxure, JUIS KaKUX 3HAUYCHUH MmapaMeTpa p WHTErpail fﬂ — (a = 0) asnsercs
X

CXOAALIMMCS, a JUI KaKUX 3HAUYCHUH — pacXoAIIuMCs

128. 3anumuTe (GOpMyIBI, BRIpAKAIONINE CBOHCTBO JMHEWHOCTH JUII HECOOCTBEHHOTO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM IPEEIIOM.

129. ChopmynupyiiTe mnpu3HAK CpaBHEHHss B KOHEYHOH ¢opMe Ha TpHUMepe
HECOOCTBEHHBIX UHTETPAJIOB 1-ro poa ¢ 0ECKOHEYHBIM BEPXHUM IPEAEIIOM.

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

131. 3anumuTte ¢GopMynly, ONPEENSAIOUIYI0 YacTHYIO TPOU3BOJHYIO  (DyHKIMH
z = f(x,¥) 1O IEpeMEHHOMN y B Touke My (x4, v, ).

132. Kakas ¢pyHKIUS ABYX apTyMEHTOB Ha3bIBaeTCs TuddepeHupyemMoi?

133. 3anumute Gopmyimy, Bepakarollyto noyHsli auddepenuuan GpyHkuun z = fx, y)
yepe3 e€ 4acTHBIE POU3BOIHBIE.

134. 3anmummte (opmyiy, BBIPRKAIONIYI0 BTOPOW IMONHBIA auddepeHnnan GyHKIum
z = f(x,y) 4epe3 e€ 4aCTHbIEC IPOU3BOHBIE.

135. Kak cooTHOCATCS Mexk Ty cO00I CBOMCTBA HEMPEPBHIBHOCTH U U hepeHITpyeMoCTH
(GYHKINY IBYX IEPEMEHHBIX ?

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

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

M {x .'iﬂ, . ,x;:,,,l:' )I/I M (x.'f}, ,x;f:') M-MEPHOI0 NPOCTPAHCTBA?

138. Kakas Touka MHOKecTBa E Ha3bIBaeTCsl BHYTPEHHEH? rpaHUIHON?
v v g
139. Y10 Takoe §-0kpecTHOCTh TOUKH My (x },x:: }, - X, }]?
140. Kakoe MHOXeCTBO E Ha3bIBAETCSl OTPAHUYCHHBIM? 3aMKHYTHIM? CBS3HBIM?



141. Chopmynupyiite onpenenenue npenena GyHkuun f(M) = f(x,y) B Touke
My (x5, 5)-

142. ChopmynupyiiTe TeOpeMy O pPaBEHCTBE BTOPBIX CMEIIAHHBIX IPOU3BOIHBIX
dymxumn z = £(x, 7).

143. Kak cooTHOCATCSI MKy co00i cBOMCTBa MU PEPEHITUPYEMOCTH U CYIIECTBOBAHUS
IEPBBIX YACTHBIX MPOU3BOIHBIX QYHKIMH Zz = f(x,¥)?

144, Chopmynupyiite onpeaesieHre MPOU3BOIHON (YHKIIMH
145. u = f (M) = f(x, v, z) 10 HaIPaBJICHUIO BEKTOPA I.
146. 3anumuTe QopMyiay, BbIpa)Karollyl0 MPOU3BOAHYIO (GyHKuuu u = f(x,y,z) 1O

HaIIpaBJICHUIO BCKTOpa ED = | COSCL, COS|5, COS Yepe3 HaCTHBIC ITPOU3BOJAHBIC KIIUH 1i.
Y yH
du o
147. anuummre Qopmyity, CBA3HIBAIOLIYIO grad u M IPOM3BOLHYIO — B 3aJaHHOH TOUKe

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

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

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

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

. dy . .
151. 3anumure Qopmyny g TPOU3BOJHOU d—} HESBHON (yHKIMHU, 3aJaHHOMI
i

ypaBHeHueM F(x,y) = 0.

152. 3anummte (GOpMyNIBl U TPOU3BOAHBIX HEesIBHOM (yHKUMHU, 3alaHHOU

3z
ax’
ypaBHeHHMeM: F(x,y,z) = 0.

153. Chopmynupyiite omnpeneseHne JOKaIbHOIO MakCUMyMma (JIOKaJIbHOTO MHUHUMYMA)
Gyskuun z = f(x,v) B Touke My (xy, vy )

154. Chopmynupyiite HEOOXOOUMBIE YCIOBHMs, a TakXKe JOCTAaTOYHbIE YCIOBHSA
IKCTpeMyMa QpyHKIMHU z = f(x, V).

155. Chopmynupyiite mpaBUIO OTHICKAHMS HaWOONBLIET0O M HAWMEHbBIIEr0 3HauYeHUt
Gynkuuu z = f(x,y) B OrpaHUYEHHON 3aMKHYTOH 00/1aCTH.

156. Yto Takoe cTanuoHapHas To4ka QyHKuuu z = f(x,v)?

157. ChopmynupyiiTe onpeneneHue YCIOBHOIO MakcMMyMa (yHkumu u = f(M) npu
cBs3u @(M) = 0 (paccMOTpHTE ciydail IByX UM TPeX HEPEMEHHBIX).

158. Chopmynupyiite HEOOXOJUMBbIE YCIOBUS YCJIOBHOTO OJKCTpeMyMa (DYHKIHH
u = f(M) npu cBs3u @(M) =0 no merony Jlarpanxka (paccMOTpUTE ciaydail JBYX HIH Tpex

MEPEMEHHBIX).

159. Chopmynmupyiite Teopemy BeitepmTpacca 00 OrpaHWYCHHOCTH (DYHKIIHH,
HENpepbIBHON B 3aMKHYTOW OrpaHU4YE€HHON 00JIaCTH.

160. ChopmynmupyiiTe Teopemy BeiiepmTpacca 0 CyIIeCTBOBaHHH HAHOOJBIIETO U
HaMMEHBIIET0 3HAYeHUH (PYHKIIUH, HEMPEPHIBHON B 3aMKHYTOW OrpaHUYEHHON 00JIacTH.

Tema 4. KomnnexkcHbil aHanus.
161. Jlaiite ompezaeneHne MHOXKecTBa C KOMIUIEKCHBIX uucen. Kakue reoMerpuyeckue

I/IHTepHpeTaI_II/II/I 3TOIr'0 MHO>KE€CTBA BaM I/I3B€CTHLI?
" " o =
162. Myete zy =1 + 1, z, = —4 +3i. Halitn z, + 2, 2, — 2, (2, + 23) (2, — 22), -
163. Uto Ha3bIBAIOT MOYJIEM KOMIUIEKCHOTO Yncia z = x + iy?
10



164. Uto Ha3bIBAIOT apryMEHTOM KOMIUIEKCHOTO 4Ymcia z = x + iy, z # 07 Uro Takoe
TpUroHoMeTpuyeckas popma 3Toro yucia?

165. Yncna z, =1—1iy3, z,=(1—1i)/(1+1{), z3=1+cos(n/7)+ isin(w/7)
3amucarh B TPUTOHOMETPUYECKOH hopMme.

166. Ucnone3yss ¢dopmyny MyaBpa, 3anucaTh B anreOpawdeckodt ¢opme dmcna

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

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

168. z, =1 —1i+/3, z, =+3+i. 3anucare B anrebpanyeckoil ¢opme umucia z, - Z,;

(21/22)"
169. Yucna z,, z, u z; 3anucare B IOKa3aTelIbHON (opme.
170. Yto Takoe KopeHb anredpapueckoro MHorowieHa P (z)? UYro Ha3pBalOT

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

P(z), npu4eM @, — KOPEHb KPaTHOCTU 2, a @, U a3 — IIPOCTbIE KOPHH. 3aIUIIATE Pa3JI0KEHUE
P(z) Ha nMHEWHBIE MHOXKUTENHN, €CIIU €0 cTapiuuii koddpduuueHt p, = 1; HailnuTe ero apyrue

KO3 PHUIIIEHTHI.
172. B ueM coCTOUT CBONWCTBO KOPHEH BEIIECTBEHHOr0 MHOrouwieHa? Yucio a;, = —1 + i

ABJISIETCSA KOPHEM MHOTOWIeHa P,(z) = z* + 4z% + 11z% + 14z + 10; HaliTu oCTaIbHBIE KOPHH
P,(z), 3ammcarh €ro pasioyKeHHe Ha BELIECTBEHHbIC MHOXKHTEIH TIEPBOI U BTOPOIi CTEIEHH.

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

174. Kakyio panuoHalbHyI0 ApoOb Ha3bIBalOT MpaBWIIbHOM? HempaBuibHOU? [[poOb
=
— 777 IPC/ICTaBbTE B BH/E CYMMBI anreOpandeckoro MHOTOYICHA U TIPaBUIIBHON APOOH.
175. Kakue npoOu Ha3bIBAIOT 3JIEMEHTApPHBIMHU PAllMOHAIBHBIMU alredpanyecKuMH

npobsmu? JIpo6s 1/ (x® + 1) pasnokure B CyMMy JIEMEHTAPHBIX JAPOGEH.

Tema 5. Jlugppepenyuanvrvie ypagnenus.

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

177. [lalite onpeneneHUue H30KIMHBI TUQPEpEeHIUNATBHOIO ypaBHeHUs ¥ '=f(x,¥).
U3oknuHbl ypaBHeHMs y' = x°/yv ecTh: A) okpyxkHoct; B) mpsameie; C) mapa6ons; D)
runepooisl; E) anmuncer; F) Het npas. oTBeTa.

178. lano ypaBHenue y' = x°— 2x + y. Hanummre ypaBHEHWE JHMHUM BO3MOMKHBIX
TOYEK SKCTPEMYMOB €TI0 MHTETPaIbHBIX KPUBBIX. CaenaiTe uepTéx.

179. Coopmynupyiite Teopemy Korun pst ypasaenus ¥' = f(x,v). Ilycts 02 — 061acTs,
B KOTOPOH BBITIOJHEHBI €€ YCJIOBUS 3TOr0 ypaBHeHMs. Kakue U3 mocienyromux yTBepKIeHun
CTpaBE/UTMBBL: A) €ro HMHTErpalbHbIe KPHBBIE MOTYT HMMETh pa3pbiBbl 1-ro poma B (1; B)
MHTETPAJIbHBIE KPUBBIE MOT'YT UMETh YIJI0BOM SKCTpeMYM B {1; C) HHTErpaibHblE KPUBBIE MOT'YT
nepecekatbes B {1; D) uHTErpampHble KpHUBbIE MOTYT OBbITh NpSIMbIMU JHHMSIMH; E) Her

MPaBUIBHOTO yTBepkaeHUsA? OTBET 000CHOBATD.
180. Pemmre 3anauy Komm: (1 + y*)dx + xydy =0; (1) =1.

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

182. Haiigute oOmue penieHus (MHTErpaibl) ypaBHEHUI:
183. a) xy 2y=x’cos x; 6) 3y' + v = 1/y%; B) (x* + xy*)dx + (x*v + v?)dy=0.
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184. HaiinuTe Bce NTUHUH, Y KOTOPBIX OTPE30K KacaTelIbHOM MEXIy TOYKOM KacaHWs H
OCbl0 alcCHuCC JenuTCA IoMoJaM B TOYKE IIEPEeCeYeHHs C OChbI0 OpJAMHAT. YKa3zaHue:
Hcnonp3yiiTe ypaBHEHHE KACATENbHOM K KPUBOM.

185. Chopmymupyiite Tteopemy Komm s ypaBuenus y'' = f(x,y,¥"). Kakos
TeOMETPUYECKUI CMBICI HadalbHbIX ycnoBud y(0) = —1, ¥'(0) =1 misa storo ypaBHeHHs?
N300pa3ute mpuOIMKEHHO MHTETPAbHYIO KPUBYIO B OKPECTHOCTH HAaYaJbHOW TOYKH, CUUTAS
JUTS onpejieieHHOCTH v = 0 B 3TOH OKPECTHOCTH.

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

Lk

187. Mano ypaBHenue: y''* + xy'' = 2y'. C moMoIpl0 KakoW MOJCTAHOBKH MOYXHO

MMOHU3HTH €ro nopsaaok? Hanmummmre o0y BUI TAKUX ypaBHEHHH.
188. Haiigute o0mue perieHus ypaBHEHH METOAOM IMOHIKEHHs Mopsaka: a) y “=ln x;
o
0)v' =L 4+ x.
X
189. Pemmure 3anauy Komm: yy "=(y)*—(v")3; y(1)=1, y (1) =1
190. Kak ¢ mnomomplo (yHZaMEHTaIbHONW CHCTEMBI pemeHud v, (x), .., ¥,(x)
3anucarh obuiee pemeHue ypasHeHus L[y] = 07 [loyeMy HyneBoe peleHUE He MOXKET BXOIUTh
B ()yHIaMEHTAIIbHYIO CUCTEMY pelleHu ypaBHeHus L[y] = 07
191. Mano ypasuenue: v'"' —5y' 4+ ay = 0. [Ipy KakoM 3HaYE€HHH 0, YUCIO 3 OymeT

KODHEM €ro XapakTepucTHueckoro ypaBHeHus? Haiitu oOmee pemieHue ITaHHOTO
mddepenmanbHOro ypaBHeHHS IPU HAliICHHOM 3HAYEHHH (L.

192. Jluneitnoe omHOpoAHOE HH(QepeHInaTbHOe YpaBHEHHE 3-TO TOpsAIKa C
MOCTOSIHHBIMU KO3 (PUIIMEHTaMHU MMEET YacTHbIe petieHus: 1, sin 3x. DTo ypaBHEHHE MOKET

umets Bum: A) ¥ —9y =0; B) y'"—9y'"=0; C) ¥'"+9y =0; D) ¥'""+9y' =0; E) ner
NPaBUIILHOTO OTBETA.
193. Pemnte smHeiiHOe ypaBHeHwe y'' — 2y +v =e*/x MeromoM Bapuanuu

MIPOU3BOJILHBIX ITOCTOSHHBIX.
194. Haiinute oOmiee pelieHue JMHEHHOTO HEOJAHOPOJHOTO YpaBHEHHS METOJI0M
HEOIPEENEHHBIX KOOQPUINMEHTOB: v "—y=2e* —x .

195. Haiiqute wacTHOE pemICHWE JTUHEHHOTO0 HEOJHOPOIHOTO YpaBHEHHS V “Fy=te™,
YIOBIIETBOPSIOIIEEe HadanbHbIM YycioBusasM y(0)=4, y{0)=-3, MeTOoOOM HEONpPEACIEHHBIX

K03 PUIIHEHTOB.
196. Haiimute oOriee perenne cucteMbl Tu(hepeHITnalTbHBIX YpaBHEHHHA

x 2x +

—=2x+y,

dt i

i 3x +4

— = 3x + 4y.

dt -

197. Touka ¢ w™accoil m JBIKETCS mpsMoiimHelHo. Ha He& nmelicTByer cuia,
IPONOPLMOHANIbHAS KyOy BpPEMEHH, HCTEKIIeMY OT MOMEHTa, KOTJa CKOpOCTh ObUIa paBHA v
(ko3 uumenT nponopHHoOHaNbHOCTH paBeH k). Kpome Toro, Ha TOuKy JeiicTByeT cuia

COTIPOTUBIICHUST  CPENbl, TMPOMOPIMOHANBHAS  TMPOU3BEIACHUIO CKOPOCTH U  BpPEMEHU
(ko> PHIHEHT NPONOPIIMOHANBHOCTH paBeH k, ). Haligure 3aBUCHMOCTh CKOPOCTH OT BPEMEHH.

VYkaszanue: npumenure 2-i 3akod HproToHa.

Tema 6. Teopus psoos.

198. [MaiiTe moHsTHE YUCIOBOTO psija, ero cymmsl. Haitnure cymmy psina 2°_, (7,/8)™.
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199. Chopmynupyiite HEOOXOIUMBIH NpPU3HAKA CXOAWMOCTH uucioBoro psjaa. C ero
IIOMOIIBIO MTOKAKUTE, YTO Pt Lo, (1 4+ 1 /n)™ pacxomurcs.

200. Mcrionib3ysl MPOCTEHINME CBOMCTBA UHWCIOBBIX PSIOB HaWIUTEe CyMMy psaa
o 1 1
n=l\gn ~ g}

201. Jlaapl psAObl C  TIOJOXKUTEIBHBIMUA —UYJICHAMMU:

:'::1C1” (1) u E:::lbu (2)!

. G gy 1

lim -+ = -, C noMolLIbI0 NPU3HAKOB CXOAUMOCTH 3HAKONOJIOXKHUTEIbHBIX PSAJOB YCTAHOBUTE
11 —o0 ﬁn &
KaKo€ M3 HWKECIIEAYIOIIMX YTBEPKACHUM crpaBeuiuBo: A) psan (2) cxomures, eciu b, = na,,;

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

:'!’

pan (2) cxogures, ecnu lim b, =

n—oa
202. Uto Takoe 3HAKOYEPEAYIONIMICS psna? 3HAKONEPEMEHHBI psA? aOCONIOTHAs U
YCIIOBHAsI CXOJUMOCTh 3HaKonepemMeHHoro psaga? Chopmynupyiite npusnak Jleionuma. Kakue

COEmTn 1
W3 IEPEYHCICHHBIX HIDKE PSJIOB YCIOBHO cXomiTcs: A) X7, s B) Xr —_}, C)
- onRlnn =
oo ':_1:"'1
n=1
203. [laite moHsiTHE (QYHKIIMOHAIBHOTO psfa, ero 06JIaCTI/I CXOI[I/IMOCTI/I Haﬁzn/ITe

6) Loz xx; B) Iz 1)

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

] 14x—x"
n=11 '

204. JlaliTe TIOHATHE Ma)XOPUPYyeMOro (yHKIIMOHAIBHOTO psina. HailimuTe Bce 3HAUCHUS
gin nx

X, IPU KOTOPBIX PR Xoey CXOJUTCS a0COIIOTHO.

205. C(bopMmepyHTe CBOICTBa MaKOPUPYeMBbIX (YHKIMOHATBHBIX PpA0B. MOXXHO Jn

HOWICHHO Tr((hEepeHINPOBATE P 2re %’7 OTtBeT 060CHOBATE.

206. Yto Takoe cremeHHOH psn? Psg X a, x™ pacxoauTess B Touke xy = —2. C
TIOMOIIbIO TeOpeMBI AGENsl yCTaHOBUTE, KAKOE M3 CIETYIOINX YTBEPKJIEHUH CIpaBeannBo: A)
3TOT PAJ CXOAUTCSA aOCONIOTHO B TOYKe x; = —1; B) oTOT psax cxomurcs B Touke x, = 0; C)
3TOT PsiJi PACXOAUTCS B TOUKE X5 = 3; D) HeT NpaBUIBHOTO OTBETA.

207. HaiimuTe 0671aCTH CXOJMMOCTH CTETIEHHBIX PSJOB: &) Loy — 5 0) =y '1—31 1, B)

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

208. Yto 3HAUUT pa3NiOKUTh (QYHKIHIO B CTETIEHHOW psA? 3aBUCAT 1 KOI(DOUITUEHTHI
TaKOT'0 pa3iokeHus oT crnocoba ero noiyuenus? Psaapl Teitnopa u Maxiiopena. Pa3noxxuB B psin

Maxksopena dyakmuio f(x) = x/(1 + x2), maitaure f2*+4 (0).
209. Paznoxure (pyHKIHMIO B PSI MO CTEHNEHSIM X W YKaKUTE OOJIACTH CXOJIUMOCTH

dt.

BinZt

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

nepBbIe 3 WieHa, OTIIMYHBIE OT HYJIA.
211. Berauciure TpHONMKEHHO € TOYHOCTBIO JIO 1072, omeHus MOTPEIIHOCTh  T10

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

212. BpimumuTe 1Ba NEPBbIX, OTIIMYHBIX OT HYJIS YJeHA pa3jioKeHUs B P 10 CTETEHIM
X pelIeHus ypaBHEHMs y "=2xy’+ 4y, YyIOBIECTBOPAIOLIETO HAadaJbHBIM YycnoBusM y(0)=0,

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

214. Chopmynupyiite ycrmoBus [upuxie paznoxumoctun ¢GyHKIMH B psg Dypbe Ha
IPOMEXYTKE [— 1T, 7T ].

215. Hanummre Qopmynsl  uit  kodpduuuentoB psaga Dypbe Qynkuum  fx),
Pa3JI0KEHHOM B 3TOT psJl B IPOMEXKYTKaxX: a) [-m, m]; 0) [-1,1].

216. Hanumre psag ®Pypbe HedéTHOM (yHkuuu f(x), 3a7aHHOM Ha IPOMEXKYTKE
[-m, =]

217. ®yukuus f(x) B mpoMmexytke [0,7] paznoxeHa B psajx Oypbe a) Ho KocuHycam; 0)
no cunycam. Hammmmmre ¢opmyssl 11t KO3 HUIMEHTOB 000X PSIOB.

218. ®yukuus f(x) =—1 — x> B npomexyrke [-2,0] pasnoxena B psag Dypbe mo
cunycaMm. Hammmmre gopmynsr mis kodddununento psaa. Iloctpoiite rpaduk cymMMmbr 3TOTO

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

[-1;1]. Hoctpoiite rpaduku GyHKLUU U CYMM TUX PSIIIOB.

220. Paznoxute B psiag Oypbe QpyHKLIUIO y = E— = B ipomexyTke [0; 7]: a) Mo cuHycaMm;
0) o xocunycam. [loctpoiite rpaduku GyHKIMH U CyMM PSIIOB.

Tema 7. Kpamuvie u nosepxHocmmule UHmMe2pasi.

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

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

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

224. 3meHuTe MOPSIOK UHTETPUPOBaHUS B UHTErpae:
IS dx [ e Feey)dy+ 2 dx [ f(x,y)dy u

225. Haitnure cpenHee 3HAYECHHE flx,¥v) = x+ 2yno IPSIMOYTOJIBHHUKY,
OTPaHUUYEHHOMY MPSAMBIMH ¥ = 1, ¥ = 2 U OCSIMH KOOPJIUHAT.

226. U300pa3ute Ha TUTOCKOCTH Oxy obpa3 buryps
G'={(r.d): 2=r <3, 0<d¢ < n/4} upu orobpaxkeHnu x = rcosd, y = rsind. SApnsercs
JIM 3TO 0TOOpa’keHHE B3aMMHO OJTHO3HAYHBIM?

227. Haiinure oAb ¢burypsl, OTrpaHUYEHHOU JTUHUSMU:
Axy=4x+y=50)(x"+y)=8xy,x*+y*=1(x"+y" = 1).

228. Haiinure 00bEM Tena, OrPAHMYEHHOrO TMOBEpXHOCTAMU z = In (14 x* + %),
z=0,x"+y* =2
Kputepun u mikana orieHMBaHUsI IO OLEHOYHOMY CPEICTBY «(GPOHTANBHBIA U MHIUBUIYaTbHBIN
OTIPOCY

IIIxana oneHUBaHUA Kpurepuii onienuBanus

oTIN4HO (5) CtyneHt T1iayOOKO W B TIOJIHOM OOBEME BIAJEET MPOrPAMMHBIM
MarepuaioM. ['paMOTHO, MCUYEPNBIBAIONIE U JIOTUYHO €ro M3JIaraer B
YCTHOW WM MUCbMEeHHOU ¢Gopme. [Ipu 3TOM 3HAET peKOMEHIOBaHHYIO
JUTEPaTypy, NPOSIBISET TBOPUECKUI MOJIXO0J B OTBETaX Ha BOMPOCHI U
MPaBHWJIBHO OOOCHOBBIBAET NPUHSTHIE PEIICHUS, XOPOIIO BIAIEET
YMEHUSMH U HaBBIKAMU NP BBINOJHEHUU MPAKTUYECKHUX 3a/1a4.
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xoporto (4)

CTyneHT 3HaeT NpPOrpaMMHBIM MaTepuall, TPaMOTHO U MO CYTH
u3jJaraeT ero B YCTHOM WM THUCBbMEHHOW (opme, mormyckas
HE3HAUUTEJIbHbIE  HETOYHOCTH B  YTBEPXKICHUAX, TPAKTOBKAX,
ONpEACNEHUAX M KATEropusaX WIM HE3HAYUTEIbHOE KOJIMYECTBO
omunbok. [Ipu 3TOoM Brageer HEOOXOAUMBIMU YMEHUSIMU U HaBBIKAMU
IIPY BBIIIOJIHEHUH NPAKTUYECKUX 3a/1a4.

YAOBJIETBOPUTCIBEHO

3)

CTygeHT 3HaeT TOJIBKO OCHOBHOM TNPOrpaMMHBIA — MaTepHa,
JOITYCKAeT HETOYHOCTH,  HEJO0CTaTOYHO  4€TKue  (OPMYIHUPOBKH,
HEIOCJIeI0BAaTeIbHOCTh B OTBETAaX, H3JaraéMblX B YCTHOH WJIH
nucbMeHHOU (popme. [Ipu 3TOM HETOCTATOYHO BIAJCET YMCHHSIMH H
HaBBIKaMHM MPHU BBITIOJIHEHUH MTpakTH4YeCKuX 3aaad. Jomyckaer no 30%
OIINOOK B M3JIara€MbIX OTBETAX.

HEYAOBJIICTBOPUTEIILHO

(@)

CTy,Z[eHT HE 3HACT 3HAYMNTCEIBbHOM YacTH IIporpaMMHOro marcpuala.
HpI/I 9TOM JOMMYCKACT MPHUHIHNIINAJIbHBIC omuOKU B J0Ka3arciabCTBAX, B
TPAaKTOBKC MOHATUH U KaTeFOpHﬁ, IIPOSBIISIET HHU3KYIO KYIbTYPY
3HaHI/II\/JI, HC BJIaACCT OCHOBHBIMM YMCHHUAMH W HaBbIKaMH IIpH
BBIIIOJIHCHUHU ITPAKTHYCCKHUX 3aaa4. CTy,Z[eHT OTKAa3bIBACTCsA OT OTBCTOB
Ha JOIOJIHUTCIIBHBIC BOIIPOCHI

Tunosbie BApUAHTHI KOHTPOJIbHBIX PadoT:
Tema 1. Jluneiinas anceopa.

Bapuant Ne 0

1. Pemutsb cuctemMy JMHEMHBIX ypaBHEeHUN MeTo oM Kpamepa

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

2. Beruncnurte OIPCACIINTCIIb

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

3. PemuTh cucteMy JTMHEWHBIX YPaBHEHUI MaTPUYHBIM METOJIOM

2x, +3x, — 4x; =20

4. Haiitu maTpuily, oOpaTHYIO K JaHHOM

2 1 1
5 1 3
2 1 2

5. Pemnuts cucreMy IMHENMHBIX ypaBHEHUN MeToIoM ['aycca

2x, +5x, — 3x; =4
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Tema 2. Ananumuueckas ceomempust.
Bapuant Ne 0
JlaHbl KOOpAMHATHI BEPIIUH nUpamMubl ABCD:

) o) =) )

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

1 -1 -9 2

Haittu:

1) nmunet pedep AB, AC, AD .

2) yron mexny pedpamu AE u AC;,

3) yron mexy pedbpom AD u ocHOBaHWeM ABC,;

4) BeruucnuTh 11011315 OCHOBaHUS ABC,

5) Beruucnuths 00beM nupamuasl ABC D,

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

8) CocTaBuUTh KAHOHWYECKHE YypaBHEHUS MPSIMOM, KOTOpas MPOXOAUT uepe3 BepliuHy D
MEePIEHANKYJISIPHO K MJIOCKOCTH OCHOBaHMUS @

9) Haiitu Touky K nepeceueHus MOIy4eHHON MPSIMOM C IIIOCKOCTBbIO OCHOBAHHUS (3

10) Haiitu paccrosiHue oT BepUIMHBI [} mupamMuabl A0 IJIOCKOCTH OCHOBAaHUS (7 M CPaBHUTH
MOJIyYEHHBIH pe3yibTaT C IJIMHOM BekTopa DK .

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

Bapuant Ne 0
1. HaiiTu obnacte onpeaeneHus 3a1aHHBIX (QYHKIIUH.
[x+2 1 In(1+ x)
y = +— y=—"
; |1 —3x  xZ x—1
\
2. Haiitu npenensl.
3x°+2x*—3x+1  2x*—T7x+3
lim — lim ————
x—e 2x% +4x2 4+ 3x— 8 x=3x-—8x+ 15

3. Ucnonb3ys 3aMeyaTebHbIe MPEIeIibl, BEIYUCIUTD:

2x+4

1 — cos3x 3x L3
lim — lim ( )
3x+5

x—=0 3x- =00
4. Haiitu MMpeaciibl, UCITOJIb3Yyd SKBUBAJICHTHBIC 6CCKOHC“IHO MaJIbIC (I)yHKHI/H/I

~ In(1+ 3x?) _ (e3—1)
im ————— lim ———
=0 x° — bx~ x—=0 x
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5. UccnenoBaTh (PYHKIHMIO HA HENPEPHIBHOCTh, HATH TOYKM pa3pbiBa (PYHKLIUU U YCTAaHOBHUTH
ux xapakrep. Chenarb CXeMaTHYECKUM YEPTEXK.

x+4; x=-1

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

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

Bapuant Ne 0
1. HaiiTi HeompeieIeHHbIN UHTETPajl, HCTIOb3Ys TaOIHMIy U €r0 OCHOBHBIE CBOMCTBA.
3y — — 1 4dx
J. (x 4 +5xyx + Yx—+ ,_ﬂ)dx
\ullx— x - 4

2. Haiitu HeompeaeseHHBIH HWHTErpaj, HCIOJIb3YsS METOX (HOPMHUPOBAHUSA CIEIUATHLHOIO
BBIpQXCHUS 110]] 3HaKOM nuddepenimana.

J[x:—Ej‘}Exdx J-y’x:—Ex—i-S[Ex—E]dx

3. Haiitn HeOHpeI[eJICHHHﬁ HUHTCrpaji, HUCIOJB3yd MCTOHA 3aMCHbI TICPCMCHHBIX W MCTOI
HHTETPHUPOBAHUSA 110 HACTIAM

f[z}ff—xfs.f“)dx J-lmdx

12

4. HaiiTu HeompeaeaeHHbIH HHTETPaJl OT APOOHO-pallMOHABHON (pyHKINN

(8x% + 2x% + 4x — 1)dx J‘ 12 i
f x—1 x?+7x+15

5. HaiiTu HeonpeaeaeHHbIM HHTETpail OT TPUTOHOMETPUUYECKUX (DYHKIIMH

. 2—50x m
sin2x - cosdxdx Cos Tsingdx

Tema 3. Mamemamuuecxuti ananusz (« Onpedenennvliii unmezpany, cemecmp
2).
Bapuant Ne 0
1. BeruucnuTs onpeaeneHHbli HHTETpal:

1 b
x“+1

dx
(x4 3x+ 1)2
0
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2. BBIUCIuTh Mmioma s GUrypsl, OrpaHUueHHYIO JTUHUSMU:

{x = Beos?t — 2cos2
y=x? y = 2sin®t’ P e
=72 — x°2 T —
y=2-x 0st<— 0=f=3
2
3. BbuncauTh JUIMHY AYT'M KPUBOM:
= 3(t —sint
y= _ln(CDijr {x _ ( s ) ’ p = 2coseg,
T ¥ = 3(1 — cost) o T
e m ==
0=x= 6 EE t=m ?=3

4. Boruuciauth 00beM (3amaya a) W IUIOMIAAb TMOBEPXHOCTH BpalleHus (3agada 0) Tena,
MIOJIy4EHHOTO BpalleHHEM 33JJaHHOH (pUTypbl BOKpYT ocH Ox:

y=1-—x;

— a3 Y A

5. Beruucnuth HECOOCTBEHHBINM MHTETPAJ UM YCTAHOBUTH €T0 PACXOAUMOCTD
(=)
J xe™* dx
]

Tema 5. Jlugppepenyuanvrnvie ypasnenus.
Bapuant Ne 0

1. Haiitu oOmiee pemeHre uiu pemuth 3aaady Komm ansg quddepeHnmanbHbIX ypaBHEHHH C
pa3eNsIoUMUCS TEPEMEHHBIMMU:

—
_'!,i'"l = Eul};r’

xy' — ylny =0
y(0)=1.

2. Haiitu oOiiee pemieHre wid pemuTh 3anady Komm s ogHOponHBIX nuddepeHnanbHbIX
YPaBHEHUI NIEPBOTO MOPSAIKA.

ydx + E[g"x_}r —x)d}r =0

xyiy' — (P +9%) =0;
yY ey y(1)=1

3. Haiitu obmue pemeHust TMHEHHBIX T depeHaTbHbIX YPaBHEHUH EPBOTo MOPsIKa:

2y e
v + tgxy = —cosx; v+ =
: x x
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4. Haiitu oOmiee pemeHue Wid pemwuTh 3amaauy Komm ans auddepeHnmanbHbIX ypaBHEHHMA
BTOPOTO MOPSJIKA, TOMYCKAIOIMINX HOHIKCHNE TTOPS/IKA

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

5. Halitn pemenus auHEHHBIX Aud@depeHIIMaIbHbIX YpPaBHEHHH BTOPOTO MOPSAKAa C
NOCTOSIHHBIMU K03 punimenramu

}FH_l_E}FJ :ﬂ: }r”—E}r"—E}r:e‘h’;

Tema 6. Teopus psoos.

Bapuant Ne 0
1 3a1mmme q)opMyJIy oO11ero uieHa psja.
6
3 + + 27 81 it

2.Jloka3aTh pacxoIMMOCTb Ps/Ia, TOJB3YSICh HEOOXOJMMBIM IPU3HAKOM CPaBHEHHUS.
3?2
2n

n=1

3. HCCJ’I@I{OB&TB pAd Ha CXOI[I/IMOCTL IIPUMCHAA ,Z[OCT&TO‘IHBIC HpI/I3HaKI/I CXOOAUMOCTH pAOOB.

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

n=1 n=1

4. I/Iccne,HOBaTL psabl Ha A0COIIOTHYIO CXOAUMOCTD.

Z[_ y 3:r?,+12

n=1

5.Haiitn nHTEpBAII CXOAMMOCTH CTETIEHHOTO PsJa.

(=)

Y G+

n=1
Tema 1. Kpamuvie u nogepxHocmuvle UHmMezpanbl.
Bapuant Ne 0
1. I3MeHHUTh TOPSIIOK MHTETPUPOBAHUS B TIOBTOPHOM HMHTETpalie W CAETAaTh YepTeX 00JacTh
UHTETPUPOBAHUS

o —2xt6

fdx J Flxy)dy Jdv ffdx+ dv Lfdx

-J2+y 1 = =¥

2. BeruncauTh ABOIMHOM HHTETpa 10 00JacTH D
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f (12x*y* + 16x*y?)dxdy; ﬂ’ ye 2 dxdy;
s
D:x=1,y=x%y=—/x. D:y=In2,y=In3,x=2,x =4.

3. BBI‘-II/ICJII/ITB I/IHTeraJILI Mepenist OT JEKapTOBBIX KOOPIUHAT K MOJISPHBIM:
1 Vi-
|1 —x?— v-
-dy
| 14+ x2+ y?
0 o

4. C IIOMOIIBIO ,Z[BOI>'IHOFO HHTCI'pajia BbBIYUCIINTL ILIOIIAAb IIJIOCKHUX (le"yp, OI'pPaHUYCHHBIX
JaHHBbIMU JIMHUSAMUA

y*—2y+x*=0,
v=3/x,y=4e*,y=3,v=4. y:—4y+x*=0,
_1_,r=x,.=’~.,"3,_1_,r =+/3x.

5. IlnactuHka D 3azaHa HEpaBEHCTBaMHU, |l - IIOBEPXHOCTHas ILIOTHOCTh. Haiitm Maccy

IIJIACTUHKMHA.
D:x=1,y=0,v> = 4x(y = 0); D:x* +y3/4<1;
w=7x>+y. n=y-.

6. Haiitu KOOpAUHATBI MEHTpA TKECTU IINIOCKUX OJHOPOAHBIX INIACTHUH, OIPAaHUYCHHBIX
3aJaHHbIMH JIMHUAMHU

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

7. Berancauts TpoWHOM uHTErpai no odnactu V

[[[2rreaseres [ s

v
x=0,y=1v=x iy =10x, v =0,x =1,
TrIz—lilz—l z=xy,z=0.

8. C IIOMOIIBIO TpOI\/'IHOTO HHTCrpajia HalTH 00BEM TCJIa, OTPAaHUYCHHOI'O 3aJaHHBIMU
IMOBEPXHOCTAMU

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

Kputepun u 1Kajiia OIEHUBAHHUS 110 OICHOYHOMY CPEJICTBY «KOHTPOJIbHAS
paboTta»

IlIxana oueHUBaHUsA Kpurepuii onieHuBaHusI

5 KoHTposibHast paboTa BBINTOTHEHA HA BRLICOKOM YPOBHE (ITPaBUIIbHBIE

20




otBeTHI anbl Ha 90-100% BompocoB/3axaq)

KonrtponbHas paboTa BBIIIOJHEHA HA CPEITHEM YPOBHE (IIPaBUIIbHbIC
OTBETHI JIaHbI Ha 75-89% BormpocoB/3anay)

KonTponbHast paboTa BBIIIOJIHEHA HA HU3KOM YPOBHE (TIPaBHIIbHBIC
OTBETHI J1aHbl Ha 50-74% BormpocoB/3anay)

KonTponbHast paboTa BBIIIOJIHEHA HA HEYIOBICTBOPUTEILHOM
ypoBHE (MpaBUJIbHBIE OTBETHI JaHBI MeHee yeM Ha 50%)
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Tunosble BapUaHTbl HHIUBHUAYAJbHBIX 3aJaHUM:

Cemecmp 1.
Bapuant Ne 0

1. Janbl KOOpAMHATHI BEPIIUH TPeyrojbHUKa ABC:
A(—8; — 3); B(4; —12), C(8; 10).
HeoOxomnmMo HaliTu:
- JUIMHY CTOPOHEBI AF
- ypaBHEHHE CTOpOH AB 1 BC 1 UX yriioBble KO PHUITUEHTHI,
- yroi W Mexnay npameiMu AE u BEC B paguaHax;
- ypaBHEHHE BBICOTEI {0 U €€ IINHY,
- ypaBHEHUE MeauaHbl AE U KOOPAMHATHI TOYKH K TepecedeHus dTOU
MeIuaHbl ¢ BEICOTOM D
- ypaBHEHUE NPSAMOML, KOTOpas IPOXOAMUT Yepe3 TOuKy K
[apajjiesIbHO K CTOpOHE AB;
- KOODAMHATBl TOYKH F(xg,Vz), KOTOpas HaXxOOUTCA CHUMMETPUYHO
TOYKE A OTHOCUTEIBHO NIpsiMOM CD.

2. Jlano: Touka A(2; 5) u npamas v = 1. Heo6X01uMO COCTaBUTh ypaBHEHUE I€OMETPHYECKOTO
MecTa TOYEK, PABHOYIAJIEHHBIX OT 3aJaHHON TOKU A(x4, V) U IPAMON v = d.
[TosryueHHOE ypaBHEHHE IPUBECTH K NMPOCTENIIEMY BUY U TOCTPOUTD I'paK KPUBOH.

3. 3amaHbl 1Be CHCTEMBbI JIMHEWHBIX ypaBHeHUU. Pemmth nepByto cuctemy meroaoM Kpamepa.
Ilonmy4eHHBIM MpHU pELICHUU IEPBOM CUCTEMBI PE3YyJbTAaT IPOBEPUTh C IOMOIIBIO METOJA
oOpartHo# MaTpulbl. Bropyro cucteMmy pemunTs ¢ moMolnbsto Metoaa ["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).
Heob6xoaumo:
- 3anucarb BeKTopLIEE, AC, AD B OPTOHOPMAJILHOM CUCTEME {?,}, E}
Y HalTU MOJYJIM 3TUX BEKTOPOB.
- Haiitn yron mexy BeKTopamu AB u AC.
- Haiitn npoekuuro BekTopa AD Ha BEKTOP AB.
- Beraucnuts momans rpanu ABC.

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

A(—E; —2; —-’-1-), B(—il-; 2; —?), C(S; 0; 3),M(—1; 3; l:lj.
Heo0xoaumo:
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TOYKM 4, B u .

CocTaBuTh ypaBHEHHE IUIOCKOCTH (I, KOTOpass IPOXOOUT 4Yepes

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

HaiiTu Touku nepeceyeHus: moJy4eHHON NpsIMOM € IJIOCKOCThIO @ U
C KOOPAWHATHBIMU IUTIOCKOCTAMU XOY, X0Z, Y OZ.

Haiitu pacctosHue 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. 3amannyio GYHKIHO v = f(x) MCCIienoBaTh HAa HEMPEPBHIBHOCTD M BBISCHUTH XapaKTep TOYEK
paspsiBa. Crenatb cxemMaTuyeckuii rpauk

Flx) = 47

flx) =

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

_2(3x*+4x’—x—2)

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

¥

—

u i o,
9. Haiitn nepBy1o IPOU3BOIHYIO V',. 3aJaHHBIX (YHKIIMI:

v = (Hrctng':l.-’ﬂln (arctgx)

};r:x-e}'
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=sinV3+—-

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

ecal x = —
2

x —1n(z +e*+2/e +ex + 1]

1 sin®3x

3 cos6x

_3t7+1
3t3

+3
=sin|—+1t
y 51n(3+)



10. Jlana ¢yHkuus v = f(x) M 1Ba 3Ha4eHUs aprymMeHra x; U x,. HeoOxogumo HaiTh

NpUONMKEHHOE 3HAUeHUE NaHHOW (DYHKIMU IIPU X = x,, UCHOJb3ys €€ 3HAUCHUE IpH 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 2x
v:ﬂ v:e— }F=x3_3x:+3

xZ g 2x

12. Vcnonb3yst MeTonabl nud@epeHnanbHOro BEIUYUCICHUS, PEIIUTh CIEAYIoIue (pU3NIeCcKue
3a1a4u:

1.

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

4acTb Kypca U 3a0biBaeT (ct-t)-t0 4yacTb. CKOJNBKO JHEH HYXKHO IIOTPaTUTh Ha
MOJIFOTOBKY, 4TOObI ObUIa M3ydeHa MaKCUMallbHas 4yacTh Kypca? Pemmuts 3amauy 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, 4r0 HavanbHas CKopocTh V =0,

yckopeHue g = 10 m/c, HaTH HanOOJBIIYI0O KUHETUYECKYIO SHEepruto Tena. Pemuth

3a7a4y Opy yciaoBuu, yto H = 1805 m.

Cemecmp 2.
Bapuant Ne 0

1. BerarcinuTh HEONpEaEICHHbIE HHTETPaJIb:

2x% 4+ 5x3 — 12x2

]

3 —
f 7x°+40x—96 , J ax Jx:cosdl-xdx.

xvxi— 16

2. BeraucauTe onpeeneHHbl HHTETpal:

dxdx

f

(Bx—8)2—23x—8+4

3. BerurcauTh miomaas GUrypsl, orpaHMueHHOMN napaboaamu:

all +1 x_‘+3 +6
V= — X W= — X
B 2 - 2

4. BpuuciuTh HECOOCTBEHHBIN MHTETPAJl, WM YCTAHOBUTH €0 PACXOJUMOCTD:

Jx +4x + 13
1

24



5. UccnenoBarh GyHKIMIO z = f(x, V) Ha OKCTPEMyM:
z=xy—x"—2y*+x+ 10y —8.

6. Haiitu o6miee pemenue (o0mmii mHTETpan) 1udepeHnaIbHOTO YPaBHEHHUS:
8x + 5y

 5x— 2y

!

7. Hano muddepeHanbHOe ypaBHEHHE BTOPOTO IMOPSAIKA, KOTOPOE JOMYCKAeT MOHUKEHUE
nopsiaka. Haiitu yacTHoe perienue, KOTOpoe yIOBIETBOPSET 3a1aHHBIM HAYAJIbHBIM YCIOBUSIM.

xy' =y —x?=0,y(1) =4/, y'(1) =3.

8. 3amaHo IWHEHHOEe HEogHOpPOaHOE TU((EepPCHINAIBLHOES ypaBHEHHUE BTOPOrO TOPSIKA C
IIOCTOAHHBIMHA KOB(b(i)I/ILII/ICHTaMI/I. HaﬁTH YaCTHOC PCHICHHC, KOTOpOC y,Z[OBJ'IeTBOp}IeT
HpI/IBelleHHBIM HaYaJIbHBIM YCJIOBI/UIM.

y'—2y' —8y =16x>+2,¥(0) =0,y (0) =5.

9 Pemnth CUCTEMY ypaBHeHI/Iﬁ W HaWTH 4YacTHBIE peuiCHusi, KOTOPbIC YHOOBJICTBOPAIOT
MMPUBCACHHBIM Ha4YaJIbHBIM YCJIOBUSAM.

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

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

Cemecmp 3.
Bapuant Ne 0

1. HccnenoBaTh Ha CXOAUMOCTh YUCIIOBOM pAa:

=]

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

n=1 n=12

2. UccnenoBaTh Ha aOCOTIOTHYIO U YCIIOBHYIO CXOJIUMOCTh YUCIIOBOM psiJ

i (=1)"n
2?!

n=1

3. Haiitu 0o65acth cxoauMocTy (PyHKIIMOHATBHOTO psia

i (n—2)%(x+3)>"
Zn+3 )

n=1

4. BbIYMCIUTD HHTErpAII
0.1

f e =5 dy

o
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¢ TouHocThio 10 0,001.

5. Haiftu niepBble YeThIpE HEHYJICBBIE WICHA PA3JIOKECHHS B Psi pereHus quddepeHrnanTbsHOTo
ypaBHCHHS
y' 42y —xy=x% y(0) =0, ¥'(0) = 1.

6. I3MeHUTh NOPSAI0K UHTEIPUPOBAHUS
-1

[o [ rocs [or [ ran

2 -J2+y =¥

7. C mOMOIIIBIO0 TBOMHOTO MHTErpajia HAalTH TUIONIAaaAb GUTYPBI, OTPAHUYCHHOMN JIMHUSIMHU
vyv=3/x, y=4e*, y=3, y=4

8. C moMoIp0 TPOMHOTO HHTETpaJia HAUTH 00BbEM TeJla, OTPAHUYCHHOTO MTOBEPXHOCTIMU
x4+ v =2y,z=5/4—x% z=0.

9. Teno I 3a1aHO IMOBCPXHOCTAMH, YTO €TI0 OI'paHHYMUBAIOT, 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. Haiftn pa6ory cunst F = (x? — 2y)7+ (v — 2x)j, Ipu nepemelleHun BONb JIHHAH L:
oTpe3ok M N, ot Touku M(—4; 0) x Touke N(0; 2).

11. Halitu TOTOK BeKTOpHOro monss F =x1+vyj+ zk, dYepe3 4dacTh INIOCKOCTH
P: x4+ y+ z = 1, pa3MelLlICHHYIO B MIEPBOM OKTaHTE (HOpMaslb 00pa3yeT OCTPBIN Yroi ¢ 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).

Kpurepun m mkana OLEHHWBAHUS MO OLUEHOYHOMY CPEACTBY «UHIWBUIYaIbHbIC
3aaHUSI»

IIkana OLICHUBAHHUS Kpurepuii onieHuBanus
(nHTEpBaI OAIITOB)
3a4yTeHo [TpaBunsHO pemensr 90-100% 3amanunit
He 3aureno [IpaBunbHO pemiensl MmeHee 90% 3aganuit
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OueHouyHble cpeacTBa Ui MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Tunoeoti bunem. Cemecmp 1.

buner Ne 0
1. TlpowusBeneHUs BEKTOPOB. 1 6ann
2. PemmTh cuCTEMY JTUHEHHBIX alreOpanyecKuX ypaBHEHUN 1 Gamn
3%, +4x,+2x; =8
Exl —4x, —3x;=—-1
1 + 5.'1': + R’H =0
3. 3amaHbl KOOPAMHATHI BEPUINH TPEYrOJIbHUKA 1 Gamn

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 [IPOM3BEICHIE BEKTOPOB ¢ d
11) YTOJI MEXy BEKTOpaMu & 1t d;

€) BEKTOPHOE IPON3BE/IEHHE & X d |
) IJIOIIAb TpeYroabHuKa 4,4, 4;.

4. HailtTu npou3BOJIHYIO 1 6ann
v=(x"4+x+1)- tg(2x)

5. IIpoBectu noaHoe Hccie0BaHne PYHKIIUU U TOCTPOUTH rpaduk 1 6ann
e 2ix+1)
'u' _—
T 2(x+1)
Ymeepoicoeno na 3aceoanuu kageopwr [IM, npomokon Ne_ om 20 e
3aBemyromuit kadeapoit ooy. Manwiii B.B.
JlekTop
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Tunosoii bunem. Cemecmp 2.

Buser Ne 0

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

Yacrs |l. 3aganne HauanbHOTO YPOBHS CI0KHOCTH.
(ITpaBuIbHO BBHIMOJTHEHHOE 3aJ]aHKE OLICHUBAETCs 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 BBIIOJIHEHHOE 3aJaHKeE OLIEHUBAeTCs B 1 Oan).
3. IIpoMHTErpupOBaTh PAMOHAILHYIO IPO0b
(2x+ 16)dx
(x+1)(x*+4x +13)

3

4, Ina Gynkuuu u = 5x°y — 3xy + x° HalWiTH IPaJMeHT U TPOM3BOAHYIO B TOUKEe A IO

HAIIPaBJICHHUIO BEKTOpA § = AB: A(1;2;—1), B(3;—1;0).

Yacts V. 3aganue NOBBILIEHHOTO YPOBHS CIOXHOCTH.
(ITpaBubHO BHIIOJHEHHOE 3a7aHue — 1 Gai).
1. HaiiTu pemienust ypaBHEHUM

_'!,:"” _I_ EV“ — Exe—ﬂ.r:

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

Buser Ne 0

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

2. HccnenoBaTh Ha CXOIUMOCTbH PSif 2 bama
[=a)

Z (—1)"n
n?+5n—7

n=1

Z (n+1)! 27
(n+1)"
n=1
3. H3meHuTs nopsiiok uaterpuposanus. O0nacTb UHTErpUpoBaHus n300pazuts 1 Gamn
Ha YepTexe

2vx

fdxf flxy)dy

41"
4. BbIYHCIUTH KPUBOJIMHEHHBIA HHTETPAJ BJOJIb KPUBOM L, IPH U3MCHEHHH 1 6ann
napaMmerpa oT t; J0 t,:

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

Ymeeporcoeno na 3acedanuu xageopvr IIM, npomorkon Ne_ om 20 e
3aBeayromuii kadenpoit ooy. Manwiii B.B.
JlexkTop

Kputepun u mikanza OIEHMBAHHUS MO OIICHOYHOMY CPEICTBY IMPOMEKYTOUYHBIN
KOHTPOJIb (3K3aMEH)

IIIxana oneHUBaHUA Kpurepuit ouennBanus

ommgHO (5) CryneHT riy0OKO U B MOJHOM O0BEME BlajieeT MPOrpaMMHBIM
MaTepuaioM. ['paMOTHO, HCUEpNbIBAIOLIE W JIOTUYHO €ro
u3jaraeT B yCTHOW WM mucbMeHHOU ¢opme. Ilpu sTOoM 3Haer
PEKOMEHI0BAaHHYIO JIUTEPATYPY, MPOSIBISIET TBOPUECKHUI MOAXOT
B OTBETAaxX Ha BOIPOCHl M MPAaBUIBHO OOOCHOBBHIBAET NMPHUHSTHIE
pelleHusl, XOpOIIO BiIaAeeT YMEHUSIMU U HaBbIKAMU IpHU
BBINIOJTHEHUH NTPAKTUYECKUX 3a]1a4.

xopoto (4) CTyneHT 3HaeT MpOorpaMMHBIN MaTepual, TPaMOTHO U IO CYTH
U3NlaraeT ero B YCTHOM WM THUChbMEHHOW ¢opMme, JomycKas
HE3HAYUTEIIbHBIC HETOYHOCTH B YTBEPXKIACHHSIX, TPAKTOBKAX,
OTIpE/ICNICHUSAX U KATeTOPUSX WU HE3HAYUTEIHHOE KOJIMYECTBO
ommbok. Ilpm 3TOM BiazgeeTr HEOOXOAWMBIMH YMEHUSMHU |
HABBIKAMU TP BHIMIOJTHECHUH MTPAKTHYECKHUX 3a7a4.

YIOBJIETBOPUTEINBHO (3) CTyneHT 3HAaeT TOJNBKO OCHOBHOW IPOTPAaMMHBIN MaTepHall,
JIOITyCKAaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (HOPMYITHUPOBKH,

29




HEIOCJIEN0BAaTENbHOCTh B OTBETAX, M3JIAracMbIX B YCTHOU HIIU
nucbMeHHOW ¢opme. Ilpu 3TOM HEZOCTaTOYHO BiAJEET
YMEHMSIMU U HAaBBIKAMU IIPU BBIIIOJHEHUH ITPAKTUYECKUX 3a1a4.
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 NOHATUI U KaTErOpUi, IPOSIBIISIET
HU3KYIO KyJIBTYPY 3HAaHMM, HE BJIaJIc€T OCHOBHBIMU YMEHUAMU U
HaBbIKAMM IIpU BBINOJHEHUU NPAKTUYECKUX 3anad. CTyneHT
OTKAa3bIBACTCS OT OTBETOB Ha JOIIOJIHUTEIIBHBIE BOIIPOCHI
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JIncT n3MeHeHn U JOTTOJTHEHU I

/o

Bunw nomonuenuii u
U3MEHEHUHU

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

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

[IpencraBneHapli  (GOHA OIEHOYHBIX cpenactB (mamee - @DOC) mo
nucruIuinHe «Bricmas Matematukay cooTBeTcTBYeT TpedoBanusMm OI'OC BO.

[Ipenyraraembie GOpMBI U CPEACTBA TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJIS
aJieKBaTHBl LEJSIM U 3ajJayaM peajiu3allid OCHOBHOM MpodeccroHaIbHOMI
oOpa3oBaTenbHOM  TpOrpaMMmbl MO  HampaBieHnto moxaroroBku  12.03.01
[TpubopoctpoeHue.

OrneHoYHBIE  CpEACTBA I TEKYIMIETO  KOHTPOJS  YCIIEBAa€MOCTH,
IPOMEKYTOYHOM aTTECTAIIMH MO0 UTOTAaM OCBOCHHS TUCITUTUIMHBI TIPEICTABICHBI B
MOJIHOM 00BEME.

Bumel OLIEGHOYHBIX CpEACTB, BKIIOYCHHBIE B TIPEJCTABJICHHBIA (OHII,
OTBEYAIOT OCHOBHBIM IpuHIMNam ¢opmupoBanus OOC.

Pa3paboTanHblii ¥ MpeACTaBICHHBIA I 3KCHEPTU3Bl (POHJI OIEHOYHBIX
CPEIICTB PEKOMEHJYeTCS K HCIOJIb30BAaHUIO B  TPOIIECCE  MOJATOTOBKH
oOy4Jaronmxcs, o yka3aHHOMY HarpaBJICHUIO.

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