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pe3yJibTare OCBOCHHUS Y4eOHOM TUCUHMILIMHBI

IHacnopt
(poH/1a OLIEHOYHBIX CPEJACTB MO0 Y4eOHO JTUCHUILIUHE
«BpICIIasg MaTEeMaTHKa»
IlepeyeHb KOMIIETEHUMH (3JIEMEHTOB KOMIIETCHIMI), POPMHUPYEMBbIX B

No Kon dopmyIIHpOBKa KonTponupyemeie OTtansl
/1 | KOHTPOJIUPYEMOi KOHTPOJIUPYEMOH TeMBbI y4eOHOM dopmupoBaHus
KOMIIETEHINH KOMIIETEHIIUH JUCLIATUIMHBI (cemectp
W3Yy4YeHUs1)
1 VK-1 croco0eH Tema 1. 1
OCYILECTBIIATh TOUCK, | JIuHelHas anreOpa (HayanbHBIN)
KpUTHYECKH aHamm3 u | Tema 2. 1
CHUHTE3 uWHpOpMalUH, | AHaIUTHYECKAs (HauanbHBIN)
INPUMEHATh CUCTEMHBIN | reoMeTpHs
noaxox st peweHus | Tema 3. 1,2
MIOCTaBJIEHHBIX 3a]1a4 MaremaTtrueckuit (Ha4aIbHBIN)
aHaIN3
Tewma 4. 2
KoMmruiekcHbIi aHamm3 (HayaIbHBIN)
Tema 5. 2
Judbdepennmanbapie (Ha4aIbHBIN)
ypaBHEHHUSI
Tema 6. 3
Teopus psnoB (HayaIbHBIN)
Tema 7. 3
Kpartnsie n (Ha4aNbHBIN)
MIOBEPXHOCTHBIE
WHTETPaJIbl
Tema 8. Teopus nonst 3
(HavaNbHBIN)
2 OIIK-3 crnocobeH  mpumeHATh | Tema 1. 1
COOTBETCTBYIOLIUI JluneitHast anredpa (HayaIbHBIN)
¢buzuKo- Tema 2. 1
MaTeMaTHYECKUI AHanmuTnyeckas (HavanbHBIN)
ammapar, METOABI | TEOMETpPHUS
aHajmM3a u | Tema 3. 1,2
MOJICJINPOBAHMUS, MaremaTrueckuii (HaYaIbHBIN)
TEOPETUYECKOTO U | aHAIN3
HKCIEPUMEHTAIBHOTO Tema 4. 2
HUCCIICN0BAHUS npu | KoMmieKcHBIN aHaaIn3 (HaYaJIbHBIN)
pelIeHnN Tema 5. 2
NpO(eCcCHOHATBHBIX Juddepennmanbapie (HaYaIbHBIN)
3aJ1a4 YpaBHEHUSA
Tema 6. 3
Teopus psnoB (HauaIbHBIN)
Tema 7. 3
Kpatnbie n (Ha4aNbHBIN)
MIOBEPXHOCTHBIE
WUHTETPaJIbl




Tema 8. Teopus nosns 3
(HaYaJIbHBIN)
IToxa3aTenu n KPUTEPHUHN OLICHUBAHUA KOMHeTeHHHﬁ,
OInMucCaHue 1IKaJ OIncHuBaHusA
Ne Kon ITokazarens ouenuBanus |Konrponupyemsle | HaumeHoBanue
I/T1 | KOHTPOJIUpPYeMOH | (3HaHMS, YMCHHsI, HABBIKK) | TEMBbI yueOHOM OIICHOYHOTO
KOMIIETEHIIUHU JUCHUTUIMHBI cpeacTBa
1. | VK-1 3HATh: OCHOBHBIE NOHATHSA | Tema 1, ®poHTanbHbIE U
OIIK-3 u merons! | Tema 2, VHIMBUyaJIbHbIE
MaTeMaTH4eCKOTro Tewma 3, OTIPOCHI;
aHaIM3a, B qactu | Tema 4, KOHTPOJIbHbBIE
muddepennmanbaoro  u | Tema 5, padoTHI;
HMHTErPAILHOTO Tema 6, WHAWBUIyaIbHBIE
HCYHCIICHMUS, teopuu | Tema 7, /momaiHue
psAnoB; Teopuu nuHenHoU | Tema 8 3aJaHus;
anreOpbl; aHATUTUYECKOU MIPOMEXKYTOUHAS
reOMETPHH; TEOpUU aTTecramnus
mudhepeHIaIbHBIX (PK3aMeH)
YPaBHEHUN; OCHOBHBIE
aJITOPUTMBI TUIIOBBIX
YHCIIEHHBIX METOJI0B

pelIeHNs MaTeMaTUYECKUX
3ajad.

YMETb: UCIIOJIb30BaTh
METOAbl MAaTeMaTHUYECKOTrO
aHaJIW3a, aHAJIUTHYCCKOM
reoOMeTpuH, JIMHENHOMN
anreopsl, TEOPUH
GyHKIMH ~ KOMILJIEKCHOTO
MIEPEMEHHOTO;
HCIIOJIb30BaTh  OCHOBHBIE
IPUEMBI 00paboTku
AKCIIEPUMEHTAIIbHBIX
JAHHBIX.

BIIAJIETh:
MaTeMaTH4YEeCKUMHU
MOHSATUSMU U CHMBOJIAMU
TUISE BBIPAXKEHUS
KOJIMYECTBEHHBIX u
KaueCTBEHHBIX
OTHOIIICHUH,
MaTeMaTH4YEeCKUMHU
METOJaMUu U aJIfTOPUTMAMU
B MIPUIIOKEHUAX K
TEXHUYECKUM HayKaM.




DoHAbI OLIEHOYHBIX CpEeACTB 10 JUCHUILJITHHE «BpbIcIIasi MATEeMaTHKA)»

BOl'lpOCbI AJIAA q)pOHTa.]'lLHLIX H HHAUBUAYAJBbHBIX OIIPOCOB:

Tema 1. Jluneiinas ancebpa.

1. Kakue  cucreMbl  JMHEWHBIX  aJreOpaMvyecKuX  YpaBHEHMM  Ha3bIBAIOTCS
OIpPECIICHHBIMU, HEOTIPEAEIEHHBIMUA, HECOBMECTHBIMU?

2. Kakoii siBisieTcst KBaJpaTHasi CHCTEMa JIMTHEWHBIX alre0pandecKux ypaBHEHUM, €Cu ee
OIIpEACIIUTEND PAaBEH HYIIO?

3. Kakoit pomkHa OBITH cHCTEMa JIMHEHHBIX aireOpandecKuX YpaBHEHUH, 4TOOBI ee
MOYHO ObUIO pemaTh MeTo oM Kpamepa?

4. Cuctema nUHEHHBIX anreOpanyeckux ypaBHEHMM pemraercs metogom [aycca. Kak
y3HaTh, UTO OHA OIIPEIECIICHHAsl, HEONIPEACIECHHAs!, HECOBMECTHAs ?

5. Uro takoe MaTpuna? Kakumu MOTryT ObITh MaTpUIbI?

6. Kakue maTpuiibl MOKHO NepeMHOkaTh? Kak OHU nepeMHOKaroTcs?

7. UTo Takoe ompeaenuTe b BTOPOro mopsiaKa’?

8. UTo Takoe onpeAennuTeNb TPEThEro NopsIKa?

9. Uro Takoe MUHOP 3JIEMCHTa a,, ONPCACITUTENS?

10. Yro Takoe anredpanyeckoe JIOMOIHEHUE SIEMEHTA ¢, , OLPEACIUTENA?

11. YTo 3HAUUT pa3iI0KHUTh ONPENEIUTEND MO AIEMEHTaM CTPOKH WM CTOi0a?

12. Kakass Marpuiia Ha3blBaeTCs OOpaTHOM IO OTHOIICHHWIO K JaHHOW KBaJpaTHOM
maTpuue?

13. Kak 3amucaTh KpaMepOBCKYIO CHUCTEMY JIMHEHHBIX alreOpanvecKux YpaBHCHHH B
MaTpuyHoi popme?

14. Kak moctpouTh 0OpaTHYIO MaTpuily Il JaHHOW KBaJApPAaTHOH MAaTPHUIBI C
ONpEeJIETUTENEM, OTIUYHBIM OT HYJIs1?

15. Yo Takoe BekTop? ero mmHa? opT BekTopa?

16. ChopmynupyiiTe CBOKWCTBA OMEpaIiy CI0KEHUSI BEKTOPOB.

17. lpu kakux ycnosusx: 1) |é + &| = |a| + |#|7 2) |a + &| = |a| = k|7

18. Kakne HECKOJbKO BEKTOPOB HA3bIBAIOTCA JIMHEHHO 3aBUCHUMBIMU? JIMHEHHO
HE3aBUCUMBIMU?

19. Kak rTeoMeTpu4ecKH pacrojiaraloTcsi mapa WIM TpoWKa BEKTOPOB JIMHEHHO
3aBUCHMBIX BEKTOPOB? JIMHEIHO HE3aBUCUMBIX BEKTOPOB?

20. Yto Takoe 0a3uc HEKOTOPOTO MHOXXECTBAa BEKTOPOB? KOOPAMHATHI BEKTOpa B
BbIOpaHHOM Oasuce?

21. ChopmynupyiTe TpaBUIIO CIIOKEHHUS JBYX BEKTOPOB, 3aJaHHBIX Pa3JIOKCHHUSIMHU B
HEKOTOpOM Oasmuce.

22. ChopmynupyiTe MOHATHE MPSMOYTOJIBHOTO 0aszwca W MPSMOYTOIBHOM JEKapTOBOM
CUCTEMBI KOOpAMHAT.

23. Yto Takoe CKalsipHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEIeHHE X BEeKTOpoB? Kak ux
BbIUUCIATH? [lepeuncnuTe Ux cBOWCTBA U TEOMETPUUYECKUI CMBICI.

Tema 2. Ananumuueckasn ceomempusi.

24. Yto takoe anreOpaunyeckast nunusi? Chopmynupyiite TeopeMy 00 MHBapUAHTHOCTU
HopsiiKa anreOpanyecKon JINHUM.

25. Hanumure  paBeHCTBa, BBIP@XKAIOLINE  YCIOBUS  MapajUIeIbHOCTH U
NEPHIEHIUKYJIIPHOCTH ABYX MPSIMBIX Ha MJIOCKOCTH.

26. IloueMy MIIOCKOCTH M TOJIBKO OHU HA3bIBAIOTCS MIOBEPXHOCTIMHM 1-r0 mopsiaka?

27.Yto Takoe osmurc? CdopMyaupyidTe CBOHUCTBO (OKATBHBIX pPaJANYCOB TOUYKH
sruurica. Haiiaure KoopJMHATHI IEHTPa CUMMETPHUH, TTOTYOCH.



28. Kakue mnpsiMble Ha3bIBAIOTCS AaCHUMITOTaMu runep6onbl? Hanumure ypaBHEHHS
ACHMIITOT THIIEPOOIIBI 4 — Pyr* = 36,

29. Ilpsimast L 3a/1aHa ypaBHEHUEM C YIJIOBBIM K03 duuueHroMm y = kx 4+ b. I[loscaure
TE€OMETPUYECKUIA CMBICT k U b.

30. psimble L, W L, 3aganbl ypaBHeHUAMH Loy =Fkx+b, Lpv= kx4 b
Hanumure ycnoBust mapaiiebHOCTU U NEPHIEHANKYISIPHOCTH ATUX MPSAMBIX.

31. Kak reomeTpuyecku OOBSICHUTD, YTO CUCTEMA YPAaBHEHUH

A+ B y+€C —0

Eﬁl:x + B ¥+ C, =0

SBJISIETCSI HECOBMECTHOW? COBMECTHOM W  HEONpEeAeNEHHOW? COBMECTHOM U

OTpeIeTICHHOMN?

32. [Ipy KakoM YCIOBUM IUIOCKOCTb W MpsMas B MPOCTPAHCTBE MapajlieIbHbI?
NEePIEHIUKYISIPHBI?

33. Hanumure ycnoBue NeprneHIuKyISpHOCTH MPSMBIX B IPOCTPAHCTBE.

34. Hanmmmre o0miee ypaBHEHHE IUIOCKOCTH. KakoB TEOMETPUYCCKUN  CMBICI
KOA(pUITUEHTOB ypaBHEHUA?

35. Hanumure ypaBHEHHME IUIOCKOCTH, NPOXOAsIIed uepe3 3 3aJaHHble TOYKU
My Geppy 3)), My(agag =), My(xgiyg: 2g).

36. 3anumure ypaBHEHHE ILIOCKOCTH, HPOXOJANIEH Yepe3 JaHHyI0 TOUKY Mgl xg: ¥ei Z5)
NEPIIEHUKYIIAPHO BEKTOPY 7t = (A: B: €.

37. Yto takoe sinurncoun? Kakumu JUHUSMH SBJISIIOTCS €r0 CEYEHUS KOOPAMHATHBIMU
IUIOCKOCTSIMU B IPSIMOYT'OJILHOM IEKapTOBOM CHCTEME KOOpAUHAT?

38. B kakom ciiy4ae 3JUUTUIICOM]] Ha3bIBACTCS SJIIUIICOUIOM BpauieHus? [lpu BpamieHun
Kakoil purypsl 1 BOKpYT Kakoi ocu OH oOpazyercs?

39. Kako#t cummeTpueit 00J1a7al0T OJTHOTIONIOCTHBIM W JIBYTIOJIOCTHBIN THUTIEPOOIOHIBI,
napaboIon bl U TIoYeMy?

40. Hanimcath ypaBHEHUS JIMHUH, OOpPa3ymOIIUXCS B CEUEHHHW KOOPJIWHATHBIMHU
TUTOCKOCTSIMU THUIIEPOOIOUIOB M TapabdOJIOUI0B, 3aJaHHBIX KAHOHWYECKUMHU YpPaBHEHUSMHU.
HapucoBaTp 3TH TuHUH.

Tema 3. Mamemamuyeckuu ananus.

41. Kakoe 4yuciaoBoe MHOXECTBO Ha3bIBAETCS OIPAHUYEHHBIM CBEPXY?
42. Kakoe 41Cci0BO€ MHOKECTBO HA3bIBAECTCSA OIPAHUYEHHBIM CHU3Y?
43. Kakoe 4uciaoBO€ MHOXKECTBO Ha3bIBAETCS OrPAHUYEHHBIM CHHU3Y?
44. Yro Ha3bIBaE€TCA TOUHOM BEpXHEW I'PaHULIEN YHCIOBOIO MHOYKECTBA?
45. Yto Ha3bpIBAETCS TOUKON HUKHEW TPaHUIICH YMCIOBOrO MHOXKECTBA?
46. Yro Ha3bIBaeTCA MOAYJIEM JEHCTBUTEIBHOTO Yyncia?

47. Tpu Kakux ycrnoBusx |x + ¥ = |x| + |¥l.

48. Ilpu kakux ycnoBusx |x + y| = —|x| + |¥].

49. Hanummre HEpaBEHCTBA, CBS3BIBAIOIIUE MOAYJH CyMMBI H Pa3HOCTH JIBYX YHCEI C
CYMMOW U pa3HOCTBIO UX MOJTYJIEH.
50. M3o6pazute rpaduk GyHKIMU ¥ = glgnx.

51. U3o0pa3ute rpaduk GyHKIuu ¥ = [x] — menas 4actp yncna x.

52. Chopmynupyiite TEOpPEMY 0 npenene OTpaHUYCHHOU MOHOTOHHOU
GyHKIMH(TIOCIEI0BATEIBHOCTH).
53. Jaiite onpenenenue nouatus lim f(x) = A Ha s3bIKe & — &.
a=rE

54. laiite onpenenenue moHATHA lim f(x) = A , HCTIONB3ys MOHATHE OECKOHEYHO MaJIOH
E i 5

GYHKIUY TP & == ¢



55. ChopmymnupyiiTe TeopeMy O CKATOH MepeMeHHOM.
56. ChopmynupyiTe TeOpeMy O MpeIeTLHOM MIEPEX0/1e B HEPaBEHCTRE.
57. Chopmynupyiite TeopeMy 00 OrpaHUYCHHOCTH (DYHKIIMH, UMEIONICH Mpeaen mpu
r=—a.
58. CopmymupyiiTe TeOpeMbl 0 Tpeiesiax CYMMBI, TPOU3BEACHUS U YaCTHOTO (PYHKIIHIA.
59. Chopmymmpyiite onpenenenue mouatust llm fix) = A Ha s3bIKe § — &.
a—rat
60. Chopmynupyiite onpenencHue nousatuss lim flx] = A Ha s3pIke § — 7.
A=t
61. JlaiiTe onpeneneHue MOHATHS 111;1 Flxy=4.
AT
62. [aiite onpenencaue mouatus Um F(x) = &.
Dt

63. Maiite onpenencHue noustust lim f(x) = A.
-

64. Hanuivre nepBblil 3aMevaTeabHbld IPEeN U MPeIenbl, CBI3aHHbIE C HUM.
65. Hanumure BTOpOU 3aMedaTeNbHbIN NPEEIl U IPEEIIbl, CBSI3aHHBIE C HUM.
66. laiite onpenenenue nouatus lim f(x) = 4.

14

67. 27. Jlaiite onpenenenue noustus lim F{x) = co.
[ Sl 1

68. Mcroms3yst ompe/eleHne IpON3BOAHOM, HaiinuTe ¥'( 4], ecin 3 = x.

69. 'eomeTpruyeckuil cMbICI TNPOU3BOAHOM. Hammmmnre ypaBHEHHME KacaTeIbHOM K
rpaduky QyHKIUM ¥ = arctg x B TOUKE x = 1.

70. HaiiauTe yriibl, O KOTOPBIMHU MIEPECEKAIOTCS JTHHUK x % + ¥= = §, y¥* = 2x.

71. llpuBenute npumep GyHKIUU, TpaduKk KOTOPOH HMEEeT B HEKOTOPOH TOYKe
BEPTUKAJIBHYIO KacaTeIbHYIO.

72. Haitnure £ (1) u fi (1), ecmu f(x) = |x — 1|e*. CymectByer mu £ (1)?

73. Haitnure y/, ecnu: a) ¥ = ln[x + *;“W); 0) ¥ = arctg thix).

74. Yto MOXHO cKa3aTh 0 quddepeHIupyeMocTr CyMMbl QYHKIMNA F(x) 4+ g(x) B Touke
x = x, €clu, B JToH Touke: a) QyHkuus §Flx) mudbdepennupyema, a ¢GyHkuus glx) He
mddepennupyema? 0) ode pynkuun Ffx) u glx) He tupdepeHuupyemsr?

75. Wcnionb3yst omnpe/ierieHne, MOKaKuTe, 9To QyHKIms ¥ = x* — 2x quddepeHuupyema
B TOUKE x = 2 W Haiinute e€ nuddepeHman B 3Toi Touke.

76. SIBnsieTcss M HENMPEPHIBHOCTh (PYHKIIMU B JAHHOM TOYKE JOCTATOYHBIM YCJIOBHEM
muddepermupyemoctu? OTBET 000CHOBATH C TOMOIIBIO IPUMEPA.

77. Qs xakux pyskuit quddepeniman papeH npupamienuto? [Ipusenure npumep.

78. Chopmymnupyiite, B 4Y€M COCTOMT TE€OMETPUYECKHA © (U3MUECKHA CMBICI
nuddepennmana.

79. Uto moHUMAETCs MO MHBAPUAHTHOCTHIO (hopMbI iepBoro auddepenimana?

80. Ucnonn3yss dopmyny s BblumciaeHus auddepeHuuana, Hailnute dy, eciu
¥ =x 2lnx + cosx.

81.Ilyctb ¥ =sginx, x =ceost Kakue u3 creayromux paBeHCTB CHpPABEIIMBBI:

d¥|=x = 0; dy| _x =dx; dy| -z = — d¢?

82. Mosker 1m cymecTBoBath £ (x ), ecim He cymiecTByeT £ (x,)?
83. Haiimure f'™(x), ecnnt f(x) = Inx - x.

84. Beruucnure, WCTIONB3YS MPaBUIIO Jlonurans:
A Qo=

.r‘. b
85. Hanumure gopmyny Teinopa mist pyHkuuu F{x) ¢ 0OCTaTOYHBIM WIEHOM B (opMe:

a) lim 0) lim xa+ mE.
= &=l

a) [Teano; 6) Jlarpanxa.



86. Pasnoxute pyHkimio flx) = lncesx o hopmyne MakinopeHa 10 4WICHOB C x *.
87. C momompto ¢Gopmyiasl MakjiopeHa WIM KaHOHUYECKHUX PAa3I0KCHHHM TOJTyYHTe
npuOMKEHHYI0  (opMyny (OTpaHMYHMBAsCh WIEHAMH MOpPSAAKA x°) I8 (QYHKIIHIA:

a)_T_.r=w¢‘:L—|- x,x=0|x|=1;0) y=In(1+ 3x), x = @, |x] < 1/3.

8% TEE"
88. HaiinuTe uncna a 1 b Takue, uto ling E-;_—'r =1.
=
89. Uccnenyiite GbyHKIMN u IIOCTPONTE ux rpaduku:
(=20 (wad) & —
A y=————— 0)y=—— B) F=¥1—x".
)3 s S Oy=oB) =¥

90. Kakoif M3 KOHYCOB, ONHMCAHHBIX OKOJO JAaHHOrO IHapa pajauyca R, HMeEeT

HaVMEHbIINN 00beM?
91. Kakas (yHKuMs Ha3pIBa€TCA MEPBOOOPA3HOM IO OTHOMIEHUIO K (QyHKUMH f(x],

3aJIaHHOM HA JAHHOM MPOMEKYTKE?

92. Uem oTiIM4alOTCS BE MEPBOOOpPA3HbIe (PYHKUUHU IS OJHOW M TOH ke (YyHKIMU Ha
OJTHOM U TOM € IPOMEXYTKe?

93. B 4em coCTOUT CBOMCTBO JIMHEHHOCTH ISl HEONPEEIIEHHOTO MHTErpasia?

94. 3anummuTe GopMyITy HHTETPUPOBAHUS 110 YACTSIM B HEOIPEICICHHOM HHTETpaJe.

95. Kakyro HIOJICTAHOBKY HY>KHO BBITIOJIHUTD st panroHaIN3auu

unrerpana [ & (Y7 Y% | dx?

96. YKaxuTe palMOHATM3HPYIOLLYIO HOACTAHOBKY JUlsl MHTerpana [ B (xr n lf:;.:i‘ } e
N

97. Kakoii uHTerpas Ha3bIBaeTCs HEOepyIHUMCS?

98. ChopmymupyiiTe 10CTaATOYHOE YCIOBUE CYIIECTBOBAHMSI IIEPBOOOPA3HOM.

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

100. YUemy paBHa npor3BOHAS HEONPEICICHHOTO HHTErpaia’?

101. TMokaxure, wuro ¢yHkumn F;(x) = —Leos2x; F.ix) =sinx  sBmsoTcs
epBOOOPA3HBIMU OJTHON M TOM e (PyHKIIMHM Ha YHUCIOBOW OCH.

102. Jokaxure CIIPaBEUIMBOCTh bopmyBI JUIS TaOJINYHOTO
uHTerpana [ x™ doe; (1 = —1).

103. Jlokaxure cripaBeAIuBOCTb (bopMyJIH Jutst TaOJIMYHOTO UHTErpana |

'I'.T"

104. Beruucnure uHTErpai _f [q - —:b Et} CBEJIA €ro K TaOINYHOMY.

¥ iHI.F""IT

105. Beraucaute uxrerpai [ m [r;r - PT",;; ﬁ}, CBEJIsl €r0 K Ta0JIHMYHOMY.

106. Beraucinute uHTErpan [ ——m— "‘ﬁ’ CBEJIS €r0 K TaOJTUIHOMY.
e dpuwda

107. BerunciuTe ¢ MOMOLIBIO HHTErPUPOBAHHMSI 110 YacTsM [ x - sin ax dix.
108. 3anumMre WHTETPaJbHYID CyMMY, COCTaBJIIeHHYIO s QyHkiumn flx) Ha
npoMexyTKe [a; &]. OOBSICHUTE CMBICI BEJTHMYHMH, BXOAAIIUX B (HOPMYITY.

109. Kakoil reOMEeTpUYECKHI CMBICII UMEET ONpPENENICHHbI HMHTErpal _f: Flx) dx, e
F(x)- HenpeprIBHAs HeoTpUUaTenbHas QyHKIMsA?

110. ChopmynupyiiTe n0CTaTOYHBIE YCIOBHS HMHTETpUpyeMocTn GyHKIuuf(x) Ha
KOHEYHOM IIPOMEXYTKE [a, &].

111. Kakas QyHKIMS Ha3bIBAETCA MHTETPUPYEMOH Ha IPOMEKYTKE [er, b]?

112. Yemy pasen [¥ Fi(x) dx? J° df (x)?



113. Cpopmynupyiite HE0oOXOAMMOE YCIOBHE MHTETPHUPYEMOCTH (YHKIMH Ha
IPOMEXKYTKE [a, k.

114. Yemy paBeH onpeeseHHbIH MHTErpal OT HEYeTHONH (DYHKIMU MO CUMMETPUYHOMY
OPOMEXYTKY [—a; @] ?

115. Eciiu nipeaenbl HHTErPUPOBAHUS TOMEHATh MECTAMU, TO KaK U3MEHUTCS BEJIMYHMHA
uHTerpana? Beipasure 3To CBOHCTBO (hopMyIIOH.

116. ChopmynupyiiTe CBOMCTBO TMHEHHOCTH ONPEICICHHOTO HHTETPAIa.

117. Cpopmynupyiite CBOWCTBO, CBSI3bIBaIOIlee 3HAKM (YHKIMM U ONpPEEIEHHOIO
MHTErpaja Ha IPOMEKXyTKe [a, b].

118. ChopmynupyiiTe CBOWCTBO 00 MHTETPHPOBAHMU HEPABEHCTBA MEXKIY (QYHKIHSIMU
Ha IPOMEXYTKE [, L.

119. Copmynupyiite cBOMCTBO 00 OLIEHKE MOJIYJISl ONIPEEIEHHOI0 HHTErpaa.

120. ChopmynupyiiTe TeopeMy O cpemHeM Ui ONpPEACICHHOTO WHTerpaiga oT
HETpephIBHON (DyHKINY.

121. 3ammmmre Gpopmyrny Herorona — JleiOnua.

122. [lpuBeuTe TEOMETPUYECKYIO HWHTEPIPETAMI0 TEOPEMbl O CpeAHEM  JUIs
OIIPEJIETICHHOTO HHTETPaJIa.

123. Uto Takoe cpenHee (MHTErpalbHOE) 3HAUeHHE (QYHKIMH Fx) HA TPOMEXKYTKE

[a. &]?

124. Chopmynupyiite ompeleneHne HECOOCTBEHHOTO HHTerpaisa l-ro poma ¢
0ECKOHEYHBIM BEPXHUM MPENIETIOM OT HEMPEPHIBHON (DYHKIIUH.

125. CpopmynupyiiTe ompeneneHue HECOOCTBEHHOro HHTerpaia 1-ro poma ¢

0ECKOHEUHBIM HIKHUM IIPEJIEIOM OT HEPEPBIBHOW (DYHKIIMH.
126. Kakoit HecOOCTBEHHBII HHTETPaJl HA3bIBACTCS A0COIIOTHO CXOISIIUMCS?

127. Yxaxure, A KaKUX 3HAUEHUHN IapaMeTpa p MHTErpai j:“%‘f, (a = 0) aBuseTca
T

CXOZSIINMCS, a JIs1 KaKUX 3HAaYEHHUH — pacXosIIuMes

128. 3anummre (GopMyiibl, BbIpaXKarollde CBOWCTBO JIMHEHMHOCTH JUIsl HECOOCTBEHHOI'O
MHTETpaJia ¢ 0ECKOHEYHBIM BEPXHUM IPEJEIIOM.

129. CpopmynupyiiTe npuU3HAK CpaBHEHUS B KOHEUYHOW (¢opme Ha mpumepe
HECOOCTBEHHBIX MHTETPAJIOB 1-T0 poa ¢ 6ECKOHEUHBIM BEPXHUM ITPEIETIOM.

130. Yro Takoe nonueiii nuddepennmnan Gynkuun z = f(x, ¥)?

131. 3anummre Qopmyily, ONPEACTAIONIYI0 YacTHYIO TMPOU3BOAHYI0  (DYHKIIUH
z = f(x,¥) M0 NICPEMEHHON Yy B TOYKE Mgy, ¥, )-

132. Kakas pyHKIMS ABYX apryMEHTOB Ha3biBaeTcs auddepeHupyemon?

133. 3anummre GopMyily, BeIpaxkarollyto NonHsli nuddepenuuan QyHkuun = = Flx, ¥)
yepe3 e€ yacTHbIE IPOU3BOJIHBIE.

134. 3anummre Qopmyiy, BBIpaXKarollyld BTOpOi MONHbIM auddepenunan GyHKuuu
z= f(x,¥) 4epe3 €€ YaCTHBIC IIPOU3BOJIHBIC.

135. Kak cooTHOCATCSI MEX/1y cO00i1 CBOMCTBA HENPEPHIBHOCTH U U PepeHIIMPYEMOCTH
(YHKLNU IByX IEPEMEHHBIX?

136. Kakas ¢yHkumsa = = f(x,¥)] Ha3pIBACTCs HENIPEPHIBHON B TOUKE My (g3 )7

137. Kax omnpenensercs €BKIMIOBO paccrosHue @M, M,] Mexay AByMs TOYKaMu

M[x;‘_ﬂ, ,x;‘nﬂ u M[:x f}, r"’“;n}} M-MEPHOTO IIPOCTPAHCTBA?

138. Kakast Touka MHOKECTBA E Ha3bIBACTCSl BHYTPEHHEH? TPAaHUYHOM?
i i i
139. Yro Takoe §-0KpecTHOCTb TOUKH M, (.w:i':';',.x:‘w, o .x;f;' )?

140. Kakoe MHOXKECTBO E Ha3bIBAE€TCS OTPAHMUYEHHBIM? 3aMKHYTBIM? CBSI3HBIM?



141. Chopmynupyiite ompeaeneHue npenena QyHkuun fF(M) = f{x,] B TOYKe

My(xe-¥o)-

142. Chopmynupyiite TeOopeMy O PaBEHCTBE BTOPBIX CMEIIAHHBIX IPOW3BOIHBIX
bynxmm = = £, ¥).

143. Kak cooTHOCATCS MKy co00M cBoMcTBa AU PEepeHINPYEMOCTH U CYIIECTBOBAHUS
IIEPBBIX YACTHBIX IPOU3BOIHBIX QyHKIMK = = F(x,¥)?

144. Copmynupyiite onpeneneHne npou3BOAHON GyHKITHH
145. w = f(M) = f(x, y,z) 10 HATIPABIEHHIO BEKTOPA L.
146. 3anmuure  popMyIly, BBIPAKAMOILYIO NPOMU3BOAHYIO (DYHKIMM @ = f(x.¥,&] IO

HarpapJeHHIo BekTopa [¥ = (cose, cosf, cosy) yepe3 yacTHBIC IPOU3BOAHBIEC QYHKIIUH 1.
Fu o
147. 3anumure hopmMyity, CBI3bIBAIOUIYIO gradt U IPOU3BOAHYIO ; B 32/laHHOH TOUKe

CKAJIIPHOTO TOJIA 1.
148. Kaxk cBs3aHBl HampaBjIeHWs HauOOJbIIEro pocra Qynkmud w = f(x,).2) C

BEKTOPOM grad B pacCMaTpuBaeMoii Touke b (x, v, =)?
& &

149. Bripasute mﬂxa—f H min?'f

3 3

150. 3anummure bopmynny s MIPOU3BOHOM z—: CJIO)KHOM byHKIIN

yepes gradie B 3aJaHHOW TOYKE CKAJIIPHOTO NOJIA 1.

r=z(u,v), u=ulxy)l, v=rvixyl

. dy . .
151. 3anummre Qopmysy Ui NPOU3BOAHOM d—:’ HEesIBHOM ~ (DyHKLUH, 3adaHHOU
X

ypaBHeHueM F(x,¥) = @.

152. 3anummre GopMynbsl Ui TPOU3BOJHBIX HesIBHOH (DyHKIMH, 3a7aHHON

Bz Bz
& By
ypaBHenueM: F(x, ¥ z) = 0.

153. Chopmynupyiite ompeselieHrue JIOKaIbHOr0 MakcHMyMa (JIOKQThbHOTO MHUHUMYyMA)
GyHKIMK == F(x,7) B TOUKe Mg (xq. 7]

154. Chopmynupyiite HEOOXOTUMBIC YCIOBUSA, a TaKXKE JOCTATOYHBIC YCIOBHS
dKcTpeMyMa QyHKUMH = = f(x, ¥].

155. ChopmynupyiiTe NMpaBWIO OTHICKAHUS HAMOOIBIIETO W HAMMEHBIIETO 3HAYCHHUI
GyHkMyu z = F(x,7] B OrpPaHUYEHHOM 3aMKHYTOI 00JIACTH.

156. Yro Takoe cranmoHapHas ToYKa QyHKIMHU z = F(x,¥)?

157. Chopmynupyiite onpeneneHue yCIOBHOIO MakcMMyma (yHKUMHM = = f(M) npu
cBsa3u @ (M) = O (pPacCMOTPHTE CIIy4ai IBYX MIIU TPEX NEPEMEHHBIX).

158. Chopmynupyiite HEOOXOAMMBIC YCIOBHS YCIOBHOTO 3KCTpeMyma (pyHKIHA
w=F(M) upu ceasu (M) =10 no meroxy Jlarpamxa (pacCMOTpUTE Cllyyall JBYX WIM TpeX

NEPEMEHHBIX).

159. Cpopmynupyiite Teopemy Beitepmrpacca 00 oOrpaHu4eHHOCTH  (DYHKIMH,
HENpPEPHIBHON B 3aMKHYTOM OrpaHUYEHHOM 00s1acTH.

160. Cpopmynupyiite Teopemy Beiiepmrpacca o cymiecTBOBaHHM HauOOJBIIETO U
HAMMEHBIIIETO 3HAYCHUH (PYHKIIUH, HEMPEPHIBHON B 3aMKHYTOW OTPaHUYEHHON 00JIaCTH.

Tema 4. KomnnexcHwviu ananus.
161. aitte onpeneneHue MHOKecTBa C KOMIUIEKCHBIX uHcesl. Kakne reomerpuueckue

MHTEPIPETALNN 3TOT0 MHOXKECTBA BaM H3BECTHBI?
[v3 =
162. Ilyctb z; = 1+ {, 2z, = —4 + 3{. Halltn 2| + z,, 2, —z,, (2, + z,) (zy — z,), -
163. UTo Ha3bIBAIOT MOJyJIEM KOMIUIEKCHOTO YHCIA & = x 4 {37
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164. Uto Ha3pIBalOT apryMEHTOM KOMIUIEKCHOTO 4Yucia z = x4 [, £ # 07 Yro Takoe
TpUrOHOMeTpHUYecKas (popma 3Toro umuciua?

165. Yncna =z, =1—iy3, =z, =(1—1)F(1+1), =zz3=1+cos(m/7)+ lsin(ms7)
3anucarh B TPUTOHOMETPUYECKOH Gopme.

166. Ucnionp3yst  dopmyny MyaBpa, 3amucath B anredpawdeckoi ¢opMe uucia

=1+ 5T 1-0) . 5 = (1+ 541 - )7

167. Haiitn Bce 3HaYCHHMS CIICAYIONIUX BRIPAKCHUI: a) f‘—:L + i3, 0) %*;3*.5?+ b

168. z, =1 —{y3, =z, =3+ 1 3anucats B anrebpamyeckoil Qopme umcna =z, - 5
(FL/z )"

169. Yncna z,, z, n z5 3anMcaTh B IIOKa3aTeIbHOM Gopme.

170. Yro Takoe KoOpeHb anreOpaumdeckoro MHorowieHa F (z)? UYro HasweBaoT

KPaTHOCTBIO KOpHSI? Onpenenure KpPaTHOCTb KOpHS a=1 MHOIO4JIeHa
Pz)=z"— (2—1)z* # (3 + 200z° - (4+ 1)z + 2.
171. Yncna @y = 1, @, = —1, ag = Zf — BCEC NONAPHO Pa3IUYHBIE KOPHU MHOIOYJIEHA

P(z), npu4eM a, — KOPEHb KPaTHOCTH 2, & @, U @5 — MPOCTbIC KOPHHU. 3aIMIIUTE Pa3I0KEHHUE
P(z) Ha NMHEHHbIC MHOXKUTEIH, ECJIM €T0 CTapIINi KOO(QQUIUEHT g, = 1; HAWNUTE €ro Apyrue
K03(ppULIHEHTEI.

172. B ueM COCTOUT CBOWCTBO KOPHEN BELIECTBEHHOTO MHOrouaeHa? Yucio @, = —1 -+ ¢
SBIISIETCS. KOPHEM MHOTOWICHa Py () = z% 4 4z® + 11z° 4+ 14z + 10; HallTH OCTaIbHBIC KOPHU
P,(z), 3amucarh €ro pa3jo)KeHUe Ha BEIECTBEHHBIC MHOKUTEIIN MIEPBOX U BTOPOH CTETICHH.

173. Yto Takoe panuoHaigbHas anreOpandeckas 1poos? [IpuBeaure npumepsl.

174. Kakyio panuoHanbHyI0 IpoOb Ha3bIBAIOT MpPaBUIBHOW? HempaBuwibHON? J[poOb
_z
et 4

175. Kakue npoOu Ha3bIBalOT 3JIEMEHTAapHBIMU pallMOHAJIbHBIMU alreOpandyecKuMHU
npo6amu? [Ipodk 14 (x? 4 1) pa3noxuTe B CyMMy 3JIEMEHTaPHBIX JIPOOEH.

[IpEICTaBbTE B BUJE CYMMBI aIre0panyecKoro MHOrowIeHa U NPaBUILHON JpOoOH.

Tema 5. Jlugppepenyuanvrvie ypasnenus.
176. KakoB reoMeTpH4ecKHd CMBICT YypaBHeHHMs ¥ '=f(x,¥). Hammucats ypaBHeHHE

KacaTelIbHON K HHTETPaIbHON KPUBOH ypaBHeHHs 3! = x%3% B Touke My(1, 2).
177. lalite onpenencHue H30KIMHBL JU(PEpeHIMANBHOTO ypaBHeHHs ¥ ‘=f(x, ¥].
M3oknuubl ypaBHeHus ¥ ="/ ecTb: A) okpyxuoctd; B) mpsmeie; C) mapaGossi; D)

runiep6o:sr; E) anmuncer; F) HeT npas. oTera.
178. Jano ypaBHenue ¥' = x*— 2x 4 y. Hanumure ypaBHEHHE IMHHH BO3MOXKHBIX

TOYEK SKCTPEMYMOB €T0 MHTETPAIBbHBIX KpUBBIX. CienaiiTe 4epTéx.
179. Chopmymupyiite Teopemy Komm mst ypapuenust ¥ = F{x, ¥). Ilycts [1 — obnacts,

B KOTOPOH BBITMOJIHEHBI €€ yCIIOBHsI 3TOr0 ypaBHeHus. Kakue n3 mocieayrommx yTBEepKICHUN
CIpPaBEIJIMBBL: A) €ro HMHTErpajbHble KPUBBIE MOTYT HUMETh pa3pbiBbl 1-ro pomga B {1, B)

UHTErpajbHble KPUBbIE MOTYT UMETh YIJIOBOM 3KcTpeMyM B 11; C) HHTerpajibHble KPUBBIE MOTYT
nepecekarbcss B f; D) HMHTerpaigbHble KpUBBIE MOTYT OBITh HpSMbIMU JHHMSMH; E) Her
NPaBUWIBHOTO yTBepxkIAeHUsI? OTBET 000CHOBATD.

180. Pemmre 3amauy Komm: (1 + »*)efx +apdy =0; y(1)=1.

181. Haiigure Bce perieHus ypaBHeHHS XF' = ¥ + aﬁ.fw.

182. Haiinute obmue peuieHus (MHTErpasibl) ypaBHEHHI:

183. a) xy “2y=x®cosx; 0) 3y’ + ¥ = L/¥% B) (2™ 4 23" I + (x°¥ + 7" )dy=0.
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184. Haiinute Bce JIMHUU, y KOTOPBIX OTPE30K KacaTelIbHONM MEXKIY TOUYKOM KacaHus U
OCbl0 abcuucc JAenuTcs IIoNojJaM B TOYKE MEPecedyeHUs € OChbI0 OpJAMHAT. YKa3aHHE:
Hcnonp3yiiTe ypaBHEHUE KacaTE€IbHON K KPUBOU.

185. Chopmynupyiite Teopemy Komm ans ypasnenns 3 = f(x, 7 ¥). Kaxos
reOMeTPUYECKHI CMBICH HadaubHBIX ycnoBui (@) = —1, (@) =1 an4 storo ypaBHeHus:?

N300pa3ute TMpUOIMKEHHO MHTETPATbHYIO KPUBYIO B OKPECTHOCTH HAYaIbHOW TOYKH, CUMTASA
JUTSL OTIPENIEIEHHOCTH ! = @ B 9TOH OKPECTHOCTH.

186. HaiiTi 3Ha4YeHHE O, IPH KOTOPOM DYHKLHSA 3+ = x> SBISACTCS PEIICHUEM YPaBHCHHUS
lx— 1" = (2x - 1)¢' + ar=0.
187. lano ypaenenue: ¥'% + xy = 2p'. C NOMOIIBIO KAakoi TMOJCTAHOBKH MOYKHO

MOHU3UTH ero nmopsaok? Hanmummre o0t BUI TaKUX YpaBHEHHI.
188. Hailigute o0uie pelieHus] ypaBHEHUH METOJOM MOHMKEHMs Mopsiaka: a) ¥ “=lnx;

0) 3 ==+

189. Pernre 3anady Komrm: y“=(3= 1" (3% (1) =1, »{1)=1.

190. Kak ¢ mnomompio (QyHIAMEHTaJbHOW CHCTEMBI DEIIEHUH ¥y (%), we » ¥,(x])
3anucath obllee pemenre ypasHenus L ¥] = @7 [loyemy HyJeBoe pellleHHEe HE MOKET BXOJUTh
B QyHIaMEHTAJILHYIO CHCTEMY PELICHUN ypaBHEHHUS L{¥] = ©7

191. lano ypaBuenme: ¥ — 5% + @y = @. IIpu kakom 3HadeHun o uyuciao 3 Oyzaer

KOpDHEM €ro XapakTepucTHueckoro ypaBHeHus? Haiitu oOmee pemieHue JaHHOTO
Qg QepeHIaIb-HOr0 YpaBHEHUS TIPU HAJICHHOM 3HAYCHHH 0.

192. Jluneitnoe opHOpomHOoe nuddepeHanIbHOe YypaBHEHHE 3-TO TMOpAdKa ¢
MOCTOSTHHBIMU KO3((UIIMEHTaMH UMEET YaCTHBIE PeHICHUs: 1, sim3x. DTO ypaBHEHHE MOXKET

umeth BuA: A) ¥ — 9y =0; B) ¥ —9p' =0; C) ¥ + 9y =@; D) v +9¢' =0; E) ner
IIPaBUJIILHOTO OTBETA.

193. Peute  nuHeitHoe ypaBHeHue 't — 2¢' # ¢ =¥ fx  MeromoM  BapHaiuu
IIPOU3BOJIBHBIX TOCTOSIHHBIX.

194. Haiinute oOmmiee pemieHHEe JHMHEWHOTO HEOIHOPOJHOTO YPaBHEHUS METOAOM
HEONPEIEIEHHBIX KOIPPUIUECHTOB: ¥ “—y=2e* —x .

195. Haiinute 4acTHOE pelIEHUE JIMHEHHOIO HEOJHOPOJHOIO ypaBHEHMs ¥ “Fy=de®,
YIOBIETBOPSAIOIIES HavaJdbHBIM YCIOBUAM F( U] =4, w{U]==3, MeTOoaOM HEONPEACICHHBIX

KO3 PUITUEHTOB.
196. Haiinute obuiee pemieHre cucteMsl qudepeHnaibHbIX ypaBHEHUN

E=2x +7¥:
d}F—S +4
T x + 4

197. Touka ¢ w™accod m JBWXKeTcS mpsMoiuHeiiHo. Ha wHeé peiictByer cuna,
IPONOPLUOHATIbHAS KyOy BpPEMEHH, UCTEKIIEMY OT MOMEHTA, KOI/la CKOpOCTh ObUIa paBHA i
(k03 GUIMEHT TPONOPIHMOHATBFHOCTH paBeH k). Kpome Toro, Ha TOYKy JAEHCTBYeT cuia

COIIPOTUBJICHUA CpcCahbl, MMponopuruoHaJIbHasA MMPOU3BCACHUTIO CKOpPOCTH )41 BpPCMCHU
(x03()pUIHMEHT MPONIOPLMOHAIBHOCTH paBeH k., ). Halinre 3aBUCMMOCTh CKOPOCTH OT BPEMEHH.

VYkaszanue: npumenure 2-i 3axkoH HproToHa.

Tema 6. Teopus psoos.

198. JlaiiTe moHATHE YUCIOBOIO psja, ero cyMmmbl. Halinute cymmy pana £, (7/8)".
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199. Chopmynupyiite HEOOXOIUMBIA MPU3HAKA CXOIUMOCTH YHUCIOBOTO psina. C ero
IIOMOUIBIO NOKAXKHTE, UTO Pl L=, (1 + 1 /%)™ pacxoaurcs.

200. Mcnonp3yss mpocTedIIMe CBOMCTBA 4YMCIOBBIX PSAOB HalAWTE CcymMMy psjaa

1T L L
L (-5
201. Jlanpl pAnpl € TOJOXKHTENBHBIMU 4NEHaMM: Zi,a, (1) uw ZFE k. (2),

T 1
i Lts = - C MNOMOIIBIKO MPHU3HAKOB CXOAUMOCTH 3HAKOIIOJIOKHUTCIBbHBIX PAAOB YCTAHOBUTC
m=rez @ &

KaKOe M3 HIKECIEAYIOMINX yTBEPIKACHUM CIIPABEAIMBO: A) psan (2) CXOAUTCS, €Clu b, = 1id,;
B) psan (2) pacxomurcs, ecnu &, = &, = 10; C) pan (2) pacxomurcs, ecnu b, = 3%a_; D)
pan (2) cxoauTcs, eciau &i_ﬂ B, =1.

202. Yto Takoe 3HaKOYepeAyIOIUHCcs psa? 3HAKOMEepeMEeHHbIH psan? abconroTHas |
yCIIOBHAsl CXOJUMOCTh 3HaKonepemeHHoro psaga? Chopmynupyiite npusnak Jleli6nuna. Kakue
M3 [EPeUMCICHHBIX HIDKE PSIOB YCIOBHO CXOmATCS: A) Eo_, g B) = L% C)

En‘r ':I_ll:'n.

=l &

203. laiite moHATHE (YHKIMOHATIBHOTO psAAa, €ro 06J‘IaCTI/I CXO,[[I/IMOCTI/I Haiinure
|—J_ .
00IIacTH CXOAMMOCTH (YHKIHMOHAJbHBIX PSANOB: a) Lo= =1 Toeat 43;.1’ 0) I, ~.x§ B) 2 :' ; 1)
o Lta—&"
Iio,m .

204. [laiiTe OHATHE MaKOPUPYeMOTo (PYHKIIMOHAIBHOTO psima. Haitaure Bce 3HaAUCHUS
ﬂn i

X, IPH KOTOPBIX Pl ey CXOJUTCS a0COTIOTHO.

205. C(bopMmepyﬁTe CBOWMCTBAa Ma)KOPHPYEMBIX (YHKLIMOHAIBHBIX PAIOB. MOXKHO JU
s Snrx

no4IeHHO T PepeHINPOBaTh PN Lo J_—‘7 OTtBeT 000CHOBATS.

206. Yro rtakoe creneHHoW psn? Pam Zit, e, x® pacxomures B TOUKe xg = —2. C
MIOMOIIBIO T€OpeMbl AOENsl YCTaHOBUTE, KAaKO€ U3 CIEAYIOUINX YTBEPXKACHUH CIIpaBeIuBO: A)
3TOT PsJ CXOAUTCS abCONMIOTHO B TOUKe x; = —1; B) o10T pax cxomurcs B Touke x; = 0; C)
3TOT PsJl PACXOMUTCA B TOUKE Xq = F; D) HET npaBMILHOTrO OTBETA.

o . 'i--I'

207. Haiizute 001acTH CXOJMMOCTH CTENEHHBIX PANOB: a) E¥e, _n,]_, 0) =, — B)

w =1yt
m=L gt

208. Yto 3HAUUT pa3loXuUTh (PYHKIUIO B CTENEHHOH psin? 3aBUCAT U KO3 PUIMEHTHI
TaKOI'0 pa3iokKeHHs OT crocoda ero noiayuyeHusi? Panael Teitnopa u Maknopena. Pa3noxus B psin
Maxkiopeta GyHkuuo Fx) = /(1 + x%), Haiigure F&8*1 (g,

209. Paznoxute (yHKOUIO B Psii MO CTEMEHSM ¥ M YKaXHTe O00JIacTh CXOJIUMOCTH

nonyverHoro pita: a) ™ ; 6) In (x% 4 3x 4 2); 1) [FEE g,
210. Paznoxure ¢ynkumio y=tgx B psax Teinopa no creneHsam (x— m#4), BBIINCAB

nepBble 3 WwieHa, OTJIIMYHBIE OT HYJIS.
211. Beruuciaure npuOIUXKEHHO C TOYHOCTBIO [0 1E1'E, OLIEHWB IIOTPEMIHOCTH MO

npusHaky JleitbHua 11 3HaKouepeIyoerocs psaia: _["}“E e~ .

212. Beimuiure ABa NEPBIX, OTIIMYHBIX OT HYJIS WICHA PA3JIOKEHUS B P 10 CTEHNEHIM
X PCIICHWs YpaBHCHUS ¥ “=2xy ‘+ 4y, yIOBJICTBOPAIONICTO HAaYallbHBIM YCIOBUSAM 3( @)=@,

F{o)=1.
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213. Kakue u3 cinenyromux nap GyHKIMi F{x) 1 g(x) OpTOroHaNbHBI HAa MPOMEKYTKE
[-1,1]: a) fix)=x u g(z)=x%-1; 0) f(¥)=x u glx)=x"-1; B) f(x)=2x" u
g(x) = x-1?

214. Cpopmynupyiite ycnoBus Jupuxie paznoxumoctd (yHKIuM B pan Dypbe Ha
INPOMEXKYTKE [-7r, 7).

215. Hanumure ¢dopmynsl ansd  kodpduruentop pspa Dyppe QyHkuumm  f(x],
PA3JIOKEHHOM B 3TOT Psi/l B IPOMEKYTKAX: a) [-m.=]; 0) [~ I

216. Hamummare psn ®ypbe Hed€THOH (yHKmMM F{x), 3aJaHHOM Ha IIPOMENKYTKE
[~ %]

217. ®ynkums f(x) B npomMexyTke [0,7] pasnoxkena B psag Oypee a) Mo KocuHycam; 0)
no cunycam. Hanummre hopmynbl st Ko3phUmeHToB 000uX psaoB.

218. ®yukius f(x) =—1—x" B npomexytke [-2,0] pasnoxena B psx Dypbe 1o
cunycaMm. Hamummre gopmynsl s ko3dduuumentoB psaa. Iloctpoiite rpaguk cymMMmbl 3TOrO

A/1a.
’ 219. Pasnoxwure B psax @ypre QpyHkumio y=fx| B npomexyrkax: a) [—ma; 0) [¢;2x]; B)

[-1;1]. IocTpoiite rpadukn QyHKIUH ¥ CyMM 3TUX PSJIOB.

220. Paznoxure B psag @ypee pyHKIMIO ¥ = E— % B IPOMEXYTKe [@; #]: a) IO cHHYyCaM;
0) mo xocunycam. [TocTpoiite rpaduku GyHKIHH U CYyMM PSIOB.

Tema 7. Kpamnvie u nogepxnocmmule unmezpaibi.

221. Unrerpupyema nu QyHkuus 1/ (x —y)mo kpagpary @ = x = 1, 0 = ¥ = 17

222. He BBIYMCIIASA MHTErpaga 1‘:5. In(1 — sin(x + ¥) ) dedy, ycTaHOBUTE €ro 3HAK, €CIH
D={(xy): x20 vy=0 x+ v = nl6}

223. Cegute ABOWHOM HHTETpal _[[‘E F(x, %) dxdy K IOBTOPHOMY IBYyMs CIIOCOOaMHy,
ecnu: a) (D) — obmacTh, OrpaHHYEHHAs JTUHUAME ¥ = 3x°, ¥ = 6 — 3x; 0) (D) — Tpamenus c
BepmHamu (—1, 4), (5, 4), (1, 1), (4. 1).

224. 3meHute HOPSI0K UHTETpUPOBAHUS B UHTerpaie:
[ de [0 e f ey iyt [ e [ F (2 y)dy m
225. Haiinure cpenHee 3HAYECHHE Flx ¥ = x + 2ymno IPAMOYTOJIBHUKY,

OIrpaHUYCHHOMY NPSIMBIMU x = 1, ¥ = Z U OCSIMHU KOOpAMHAT.

226. U3o6paszute Ha TIJIOCKOCTH dxy obpa3 burypsl
G'={(r.d): 2= r=3, 0= ¢ = m/4] npu oroOpaxkeHnn ¥ = reogd, ¥= raing. Sdsngercs
JIM 3TO 0TOOpa’keHUE B3aMHO OJHO3HAYHBIM?

227. Haiinure IIomaab ¢burypsi, OTPaHUYECHHOMN JIMHUSIMU:
Axy=4x+¥=50) (x*+3y) =8y x +y =1+ =)

228. Haiismre 00BEM Tena, OrPaHMYCHHOTO IOBEPXHOCTAMH =z = Im (14 % 437,
r=0,x'+yi=2
Kputepun u mkanaa OleHHBAHUS 110 OLEHOYHOMY CPENICTBY «(POHTAIBHBINA U UHIWBUIYATbHBIH
onpoc»

[IIxana oueHUBaHUs Kpurepuii onieHuBaHus

oTIn4HO (5) CryneHt ray0oko M B MOJHOM OOBbEME BIAZEET NPOrPaMMHBIM
MaTepuagoM. ['paMOTHO, MCUEPITBIBAIONIE M JIOTHYHO €T0 H3JIaraeT B
YCTHOM WMJIM MHCbMEHHOW (opme. [Ipu 3TOM 3HaeT peKOMEHIOBaHHYIO
JUTEPATyPy, MPOSBISIET TBOPUECKUI MMOAX0J] B OTBETaX HA BOIPOCHI U
NPaBWIBHO OOOCHOBBIBAE€T MPUHSATHIE PEIICHHS, XOPOIIO BIAJEET
YMEHHUSIMHU M HAaBBIKAMHU IIPY BBIITOJHEHUH NPAKTUYECKHX 3a/1a4.
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xoportuo (4)

CryneHT 3HaeT NpPOrpaMMHBIM MaTepuajn, IpPaMOTHO U IO CYTH
W3Jlara€T €ero B YCTHOM WIM TNHChbMEHHOW ¢dopme, domyckas
HE3HAYUTCIIbHbBIC HETOYHOCTH B YTBCPIKIACHUAX, TPAKTOBKaAx,
ONpeeNieHusIX M KaTeropusX WM HE3HAYUTEIbHOE KOJIMYECTBO
OLHI/I6OK. HpI/I 3TOM BJIaACECT HeO6XO,£[I/IMBIMI/I YMCHUSIMU U HaBbIKaAMH
IPY BBINIOJHEHUH MPAKTUYECKUX 3a/1a4.

YAOBJIETBOPUTEIBHO

€)

CryneHT 3HaeT TOJIBKO OCHOBHOM IpOrpaMMHBIN  Marepual,
JIOITyCKAaeT HETOYHOCTH,  HEAOCTaTOYHO  4YETKHE  (POPMYIHUPOBKH,
HETOCJICI0BAaTeIbHOCTh B OTBETAaX, M3JIara€MbIX B YCTHOM WU
nucbMeHHON (opme. [Ipu 3TOM HEAOCTATOUHO BIaieeT YMEHHMSIMU U
HaBbIKaMU 1P BBINOJIHEHUH IpakTHUecKuX 3a1ad. Jlomyckaer no 30%
OLIMOOK B M3JIara€MbIX OTBETAX.

HCYOOBJICTBOPUTCIBHO

2)

CTyneHT He 3HaeT 3HAYMTENbHOM YacTH MpPOrpaMMHOIO MaTepuana.
[Ipu 3TOM NOMyCKaeT NPUHIMITHAIBHBIE OIIMOKU B 10Ka3aTeIbCTBAX, B
TPAaKTOBKE TIOHATHMM M KaTEropui, NPOSBIAET HU3KYIO KYJIBTYypY
3HaHUH, HE BJIAJEET OCHOBHBIMU YMCHUSAMU U HAaBbIKAMU IIPU
BBINIOJTHEHUH TPAaKTHUECKUX 3a1ad. CTyIeHT OTKa3bIBae€TCsl OT OTBETOB
Ha JONOJIHUTENIbHBIE BOIIPOCHI

TunoBbie BApHAHTHI KOHTPOJBHBIX Pa0OT:
Tema 1. Jluneiinas ancebpa.

Bapuant Ne 0

1. Pemuthb cucteMy JTUHEMHBIX ypaBHEHHN MeTo1oM Kpamepa

3ﬁ1+2:‘~."‘: +-'x3=5
2&\‘1'{'32: +‘TE =1
Zh'l'l'.'?{: +3-'*‘-'3 11

2. BeruncnouTh onpeaennTeNb

B e

E oL
£
LN

3. PemuTh cuctemy JIMHEHHBIX YPaBHEHU MATPUYHBIM METOAOM

L'::'H_—Z?:':'l' 32-&=6
3%, = 2%, = DXz =0

4. Haiitu maTpuiry, oOpaTHYIO K TaHHON

2 1 1
3 1L 3
2 1 2

5. Pemnth cucreMy IMHEMHBIX YpaBHEHUN MeToIOM ['aycca

E“Rl'l'&xg_ Zﬁ-u = 18

14




Tema 2. Ananumuueckas ceomempusi.
Bapuant Ne 0
JlaHbl KOOpAMHATHI BEPIIUH MUpaMUuIbl AEFC D

2 =) =) -G

A=|-3 BE=| 1 €=\ 8 D=\ -1

1 -1 — ]

Haiitu:

1) nnuuel pedep AEB, AC, AD.;

2) yrox Mexnay pedpamu A8 u AL

3) yroa mexay pedbpom AL U OCHOBaHUEM ABL,;

4) BeaucauTh MII01ab OCHOBAHUS AFL;

5) Beraucantb 06beM nupamuisl ABCE;

6) 3Has 00BEM MUPAMUIBI U TIIOMIAb €€ OCHOBAHUS AFC, HANTH BRICOTY h TupamMuisl ABCD;
7) Haiitu ypaBHEHHE IIJIOCKOCTH OCHOBAaHUS AF L, KOTOpasi MPOXOIUT Yepe3 TOUKU 4, B U (.

8) CocTaBuUTh KAaHOHMYECKHWE YPaBHEHHsI TPSMOH, KOTOpas MPOXOAWT dYepe3 BepuuHy [
NEPIEHUKYIISPHO K MJIOCKOCTH OCHOBAHUA 1;

9) HaiiTi Touky K nepecedeHus MoIyueHHOU MPSMOM ¢ TUIOCKOCThIO OCHOBAHUS

10) Haiftu pacctosiHue OT BepUIMHBI D MHUPaMHAbI J0 ITUIOCKOCTH OCHOBAHHS (} U CPaBHUTh
IIOJIYYEHHBIN pe3ysbTaT C IJIMHOM BeKTOpa D .

Tema 3. Mamemamuueckuii ananu3 («Beedenue 6 mamemamuueckuil
ananuszy, cemecmp 1).

Bapuant Ne 0
1. Haiitu 00sacTh onpeeneHns 3aJaHHbIX (PYHKINH.
_ l[:x-l-z 1 TF_11:1(:1.-|-x}[
F-x‘ll—&x xt ’ x—1
2. Haiitu npenensl.
Fx®+2x*—3x+1 2xt=Tx +3
lim - lin =—
g Zx® 4+ 4x* 4+ 3x— 8 x=ix2 —8xr + 15

3. I/ICHO.HEBy}I 3aMCYaTCIIbHBIC NIPCACIIbI, BBIYHUCIIUTD:

llm ———
=g - .xli-I-]c}u

1 — cogdx (3?: + 3):"”

4. HaiiTi mpeniesnsl, UCIONb3Yys SKBUBAJICHTHBIC OECKOHEUHO MaJible (DYHKITHH.

1+ 3x° B —q
lim —EE = ) lim e -1
=0 ¥ — Gopes = x

15



5. UccnenoBaTh (PYHKUMIO HA HENPEPHIBHOCTh, HAUTH TOYKH pa3pbiBa (YHKIHUU U yCTAaHOBUTh
ux xapakrep. Crenarb CXeMaTUYECKUN YEPTEK.

L rtd; o= —1
flx) =258 +1 P B N I
Zoixz=1

Tema 3. Mamemamuueckuti ananuz («Heonpeoenennwiii unmeepany,
cemecmp 2).

Bapuant Ne 0
1. HaliTn HeonpeieneHHbI UHTErpal, UCII0JIb3Ys TaOJIMILy U €r0 OCHOBHBIE CBOMCTBA.
3r e e 1 ‘1‘({2’
] i
f [.-x ‘a4 By + Yx— h‘“"}dx f
yx© x—4

2. HaiiTu HeompeneneHHBIH MHTETpall, HCHOJIB3YsS MeToA (OPMHUPOBAHUS CIICHUATBEHOTO
BBIPKEHHMSI TI0]T 3HaKOM nuddepeHimana.

_f(x: — 3 Zxdx f yx?— 3x 4+ 5(2x — F)dx

3. Haiitu HeomnpeneneHHbIH HMHTETPall, HCIOJb3YsS METOJ 3aMEHbl MEPEMEHHBIX U METOJ
UHTEIPUPOBAHUSA 10 YACTIAM

ft}ﬁﬂ‘ — 285 e Y

xe

4. Haittu HeomnpeeieHHbII UHTETpall OT APOOHO-pAIMOHAIBHON (DYHKIIUN

—_—  x
x=1 = | Zx | 15

J‘ (Gac? + 2% + 42 — 1)dx _[ 12

5. HaiiTu HeonpeAeeHHbI HHTETPal OT TPUTOHOMETPHUYECKUX (DYHKIIUH

.
J.sin?.x . cosdxdi ! m%sln%@:

Tema 3. Mamemamuueckuti ananuz («Onpeodenenuviii uHmMezpany, cemecmp

2).
Bapuant Ne 0
1. BeruucauTh onpeeneH bl HHTerpa:

l Iat
J‘ x=+1
: (x®4+ 3x+ 1)°

16



2. BBIYUCIUTB MJIOIAb GUTYpBI, OTPAaHUUYEHHYIO JIUHUSMHU:

i x = Scosbt = Jc0g2
F=x% ¥ = 2sin®t’ . T ®
F=2—x? ﬂﬂtﬂ% 65:55

3. BeluucauTs AJIMHY AyTH KPUBOM:

— ier x = 3(t — sint) _
¥ ln[:::-sx}[, {?= 3(1 - £y p= zcc.gf:;r.,
—_ 1} —_
Etﬂxﬂ& gﬂtﬂfn 541:-53

4. Bpruucauth o0beM (3a7adya a) W IUIOIIA[Ah TMOBEPXHOCTH BpalleHus (3amaua 0) Tena,
MOJTy9YEHHOTO BPAIICHUEM 33IaHHONW (PUTYpBI BOKPYT OCH (x:

6)}?:1_3‘1

— e B R Jres
AF =2x5,7= X =0 z=1

5. BBIYMCIUTh HECOOCTBEHHBI UHTETPAJ WIM YCTAHOBUTH €0 PACXOJUMOCTb

jxe"‘hdx
=

Tema 5. [lugppepenyuanvrvie ypasnenus.
Bapuant Ne 0

1. Haiiti oOmee pemenue wiu pemuTh 3agady Komm mis nuddepeHnuanbHbIX ypaBHEHUN ¢
pa3eNAIoIUMHUCS IePEMEHHBIMHU:

f— yiny =0 - :
xy' — ylny (0 = 1.

2. Haiitu oOuiee perieHne WwiM pemuTh 3anady Komm amns oAHOPOIHBIX JU(QepeHInaIbHbIX
YPaBHEHUN IIEPBOTO MOPsIIKA.
- voxr +32 n'xr_?—xici?=0
aylyt - (x* ¥ =0 ' (o = =)t
y{t)=1

3. Haiitu o0mue pemeHust THHEHHBIX Tu(GepeHIaIbHbIX ypaBHEHHI TIEPBOTO MOPSAKA:
2y g™H
¥ + tgxy = —coax; w e ==
it x

X

17



4. Haiitu oOmiee pemieHue wWiu pemuTh 3amavy Komm ans auddepeHnmanbHbIX ypaBHEHHUH
BTOPOTO MOPSIJIKA, JOMYCKAIOMNX HOHIKCHNE TTOPsAKA

113

=il
1
-+

5. Haiitm pemenust nuHEHHBIX IUQGEpPEHINATBFHBIX YPaBHEHUH BTOPOTO TMOpsIKA C
MOCTOSTHHBIMU KO3 (HULIIEHTAaMHI

W2y =0; 7 =2y =3y = e

Tema 6. Teopus psioos.
Bapuant Ne 0
1 3al‘II/IHJI/ITe q)opMyJIy o011Iero 4jaeHa psja.

§+ ?—I' 57 + a—l-

2.Jloka3aTh pacxoIUMOCTb P, MOJIb3YsACh HEOOXOUMBIM MTPU3HAKOM CPABHEHUSI.
El‘\“

oo
a=1

3. I/ICCJ'IG,I[OBaTI) PSAI HA CXOIUMOCTh, IIPUMEHSIS ILOCTaTOqHLIe HpI/I3HaKI/I CXOJIMMOCTH PSI/IOB.

Z 3" - i [::r I :L) T 1
" 2®% @ .;'_=1 (e 4+ L)Inf(m + 1)

m=Ll m=1

4, I/ICCJIGIIOBaTB psiibl Ha a0COIOTHYIO CXOAUMOCTb.
m+1l

Sty
s — 2

5.Ha¥itu nHTEpBaa CXOAUMOCTH CTENIEHHOTO psija.
=3

1
> =k42e
a=1
Tema 7. Kpamnvie u nogepxnocmmule unmezpaibi.
Bapuant Ne 0
1. U3meHUTH MOPSAAOK MHTCIPUPOBAHUA B IIOBTOPHOM HHTETpAJIC U CACIIATh YCPTCIK o0iactu
UHTETPUPOBAHUS

v -l
j 3 L Fxy)dy | & . _L—yﬁﬂ f "E"_\P_Lf‘f“

2. BBIYUCIUTH IBOMHOM HHTErpai 1o obaactu D
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(12x%3= + 16x %y Jdxdym ff e e dy;
B
D

D=1y =x% 7= —/x ¥y =lnZ2,y=In3x=2x =4

3. BoruucnuTh UHTErpajibl, HEPENIs OT AEKAPTOBBIX KOOPAUHAT K MOJIIPHBIM:
-

S P —

l:l.—:r:-—_?-
dx 1+ x4 :d}r
o N * ¥

4. C nomouipl0 JBOWHOTO WHTErpaia BbIUMCIUTH IUIOMIA/b IUIOCKUX (UTYp, OrpaHUYEHHBIX
TAHHBIMU JIMHUSMH

y=3fxr=4e",r=3. vy =4 _}F:—él-v—l-:x'=ﬂ,

5. IlmactuHka D 3ajaHa HEPAaBEHCTBAMHU, |L - IIOBEPXHOCTHas IUIOTHOCTb. Haiitm Maccy

IIJ1aCTUHKU.
Dix — 1,7 — @,7° — da(y = @) Dixt+yif1s 1
w=Tx 4+ =¥

6. Haiitu koopawHATBHI IEHTpa TSHKECTH TUIOCKMX OJHOPOJHBIX IUIACTHH, OTPaHUYCHHBIX
3aIaHHBIMY JTHHUAMUA

r4yi=4, x=0 ¥Fz=0

7. BBIYUCIUTh TPOWHON MHTErpal o odiacta V

f ﬂ 2y2e ™ vz ﬁ] xdxdydz,
¥ v

VEx‘:ﬂf'_;r: L}r:_ﬁ;’r V:}F: :Lﬂ:r,_?=il,x= 1,
r=fz=1 z=ay.z=10

8. C mnoMoupl0o TPOMHOTO HHTETpaja HAWUTH O00BEM Teja, OTPAHUYEHHOTO 3aJlaHHBIMU
MOBEPXHOCTAMU

¥ = 16v2x,¥ = V2x, x4 ¥ =2y,
z=0,x+z=2 z=5/4—x%z=0,

Kpurepurn wu 1mikama OIICHMBAHHUS II0 OIIGHOYHOMY CPEJICTBY «KOHTPOJIbHAS
paboTtay

[IIxana oueHUBaHUs Kpurepuii oneHuBaHus

5 KonTtposnbHast paboTa BbIIOJIHEHA HA BBICOKOM YPOBHE (ITPaBHIIbHBIE
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otBeThl Aanbl Ha 90-100% Bompocos/3aau)

KoHnTponbHas paboTa BBIIOJHEHA Ha CPEJHEM YPOBHE (TIPaBUIIbHBIC
OTBETHI JaHbl Ha 75-89% Bompocos/3amay)

KoHTposbHas paboTa BBINOIHEHA HA HU3KOM YPOBHE (IIPaBHIbHBIC
oTBeTHI AaHbl Ha 50-74% Bompocos/3aay)

KoHTponpHas paboTa BEIITOJHEHA HA HEYIOBJICTBOPUTEIBHOM
ypoBHE (MpaBUJIbHBIE OTBETHI J1aHbl MeHee yeM Ha 50%)
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TunoBbie BApHAHTHI MHAMBHIAYAJbHbBIX 32 1aHUI:

Cemecmp 1.
Bapuant Ne 0

1. JlaHbI KOOPAMHATHI BEPIIUH TPEYroJdbHUKA AB(:
A(—8& —3); B4y —=12); C(& 10).
Heo0OxonnMo HaiiTu:
- JUINHY CTOPOHEI A5,
- ypaBHEHHE CTOpOH AE u B U X yrioBble KOA(DPUITUEHTHI,
- YIOJl Wy MEXAY IPAMbIMU AF U EL B paJHaHax;
- YpaBHEHME BBICOTHI L'l U €€ IMHY;
- ypaBHEHUE MeIuaHbl AE W KOOPAMHATHI TOYKHU KTIEPECEUEHHUs ITOU
MeJIMaHbl C BRICOTOM {I;
- ypaBHEHUE MNPAMOML, KOTOpas MPOXOAUT 4Yepe3 TOUKy K
MapajICIbHO K CTOPOHE AF
- KOOpJIUHATBl TOYKH F(x . ¥e|, KOTOpas HaXOAWTCA CHUMMETPUYIHO
TOYKE 4 OTHOCUTEIIBHO NpsAMON L'D.

2. Jlano: Touka A(Z; 5) v npamas i = 1. Heo6Xxoaumo coCTaBUTh ypaBHEHHE T€OMETPHIECKOTO
MeCTa TOYEK, PABHOYIAIICHHBIX OT 3aJaHHOM TOKU A(xz, ¥, ) U IPAMOM ¥ = d.
[TonydyeHHoe ypaBHEHHE MPUBECTH K MPOCTEUIIIEMY BUY U TOCTPOUTH Ipauk KPUBOK.

3. 3amaHbl ABE CUCTEMBI JIMHEWHBIX ypaBHeHMH. PemuThs nepByro cucremy meronom Kpamepa.
[loxydyeHHBIN TIpU pEIIEHWH IIEPBOM CHCTEMBI DPE3YJbTAT MPOBEPUTH C IOMOIIBID METOAA
oOpatHo# MaTpuIbl. Bropyto cuctemy pemmTs ¢ nomolbio Meroaa ["aycca.

(3. + 2wy — Loy = 1L Lxy + 2o, — laeg = 1,
dx, — lxg + 4y = —11, 3z, +5x;— Ixy =1,

4. JlaHbl KOOpAMHATHI BEPIIUH nupaMuasl ABC I
A(Z; =3 1), B(6; 1; —1), €(% &—9), D(2; -1, 2.
Heo0xoxnmo:
- 3anucarh BekTOphIAE, AC, AD B OpTOHOpMaIbHOI cucteme {E, J, E]-
Y HalTU MOJYJIM 3TUX BEKTOPOB.
- HaiiTu yron Mexy BekTopamu AB u AC.
- Haiitn npoekuuio BeKTopa AD Ha BEKTOP AB.
- Bprunciuts momans rpaiu 4ABC.

- Haiitu 06beM nupamMuibl ABCE.
5. laHbl KOOPAMHATHI YETHIPEX TOYEK:

A(=3; =& —4), B(—4 2; =7), O3 & LMY 3; U
Heo0xoxnmo:
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- CocTaBUTh YpaBHEHUE IUIOCKOCTH (J, KOTOpasi MPOXOIUT Yepe3
TOUYKH 4, F u .

- CocTaBuTh KaHOHMYECKHE YPAaBHEHMs MPSAMOM, KOTOpask MPOXOAMUT
4yepe3 TOUKY M MEepIEeHANKYJIIPHO K IIIOCKOCTH Q.

- Haiiti To4kH nepecedyeHns MOoay4YeHHOU NPSAMOM C MJIOCKOCTBIO { U
C KOOpJIMHATHBIMU TUI0CKOCTSIMU X0F, X0Z, YOZ.

- Haiitu paccTosiHue OT TOUKH M 710 TUIOCKOCTH .

6. BeruucauTs cienytoiiue npeaessl (He Moib3ysch mpaBuiioM Jlonuras).

" X% -2y 2 3 " X &2 " 2yt =Gy =2
IT] e— 11 e— 1] me—
wwmdr= | 3x | 3 w3 | dp 1 wigxe | Jx | 1e
- Jx'+ O0x+5 ’ VIt a-1 : Z2—+x—3
=13t 4 I+ & ay xs 9 .{iﬂ}_ rt — 49

1 — cosdx elndx

i —; lim .HEE (1+ 4;):,‘,[5

=0 x* =0 tgax

7. 3agannyto QyHKOUIO ¥ = F(x) HCCIeA0BaTh HA HETIPEPHIBHOCTD U BBISICHUTH XapaKTEP TOYCK
pa3pbiBa. Cnenath cxeMaTudecKuil rpaduk
x=, gca x = €

ol 0<x =
£x) = 47% flx) =487 SHH E=T=3
= JI=x m
x 1. RO fr:bz

v ‘ L
8. HaiiTu nepByro NpoM3BOJHYIO ', 3alaHHBIX (QYHKLIUA:

L _2(3x4axt —x—2) y=x-In(2+e" +2/e> +e" +1)
’ 15yx+ 1
¥ = arctg gx——r_r:tgx) = elny3 + E ain®3x

Va2 - 3 cogt

9. Haiitu nepByo Npou3BOAHYIO y',. 3a1aHHBIX (QYHKIIMIA:

3 41

. . . B
= Eﬂrmgx:[,lfﬂﬂmamtyr p=xg" 3t 3
¥ = sin( + t)
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10. Jlana ¢ynkuus y = f(x} M [ABa 3HaUeHUs aprymMeHTra x, M x,. HeoOxomumo HailTH

NPUOIMKEHHOE 3HAYCHHUE JNAHHOW (QYHKIMHU TIPU X = Xy, HCIIONB3Ys €€ 3HAUCHHUE NP X = X, U
3aMeHss IPUPOCT &¥ QyHKIMU ¥ = F{x) COOTBETCTBYIOMUM TU(PEPEHIHATIOM Hy:

¥ = §3x + 8x — 16; 7 = coalx);

11. BBITIOJIHATP MOJTHOE MCCIICIOBAHUE 3a/IaHHBIX (PYHKITUH U TOCTPOUTH UX rpaduKH:

b B

12. Ucnonp3ys MeToas! aupdHepeHInalbHOr0 BEIYUCICHHS, PELIIUTh CIEAyIoure (pu3ndecKue
3a1a4u:

1.

u r
HpI/I MOATOTOBKE K 3K3aMCHY CTYACHT 3a t JTHCHU HU3y4acT (m -10

4acTh Kypca U 3a0bBaeT (w' t}-10 4acTh. CKONBKO JHEH HyXXHO MNOTPAaTUTL Ha
HOJTrOTOBKY, UYTOOBI ObLIa HM3ydyeHa MakCHUMajbHas yacTb Kypca? PemuTs 3amauy npu
YCIIOBUH, YTO Kk = 3o = 1/48.

Teno maccon mgy = 3000 Kr MagacT ¢ BHICOTBI H METPOB U TEPsCT

Maccy (cropaer) MPOTIOPIIMOHATBHO BpEMEHU najicHusl. Koaddpurment
nponopuuoHansHoctd  k = 100 krfc. CumTas, 4TO HavalbHas CKOpPOCTb Vi, =,

ycKopeHue g = 10 m/¢, HAUTH HaUOOJBIIYI0O KUHETUYECKYIO SHEpruto Tena. Pemuth

3aJlayy [IpU YCIOBHUU, YTO H == 1IOE pr.

Cemecmp 2.
Bapuant Ne 0
1. BIuMCIUTH HEope1eIeHHbIE HHTEIPaJIbl:
5 - o
}" Tx® 4+ 40x 9'6:“ s J‘L‘ fx‘toﬂxdx.
2x? + 5x% — 12x° WE — 16

2. BbIUuCIUTh ONpeeeHHbIN HHTEeTpal:

dedy

]

@
[ SBx—ar-2\3r—a+4

3. Beruucauts miaomaab GUrypbl, OrpaHUuE€HHOM napadonamu:

z +1 '3 x-'l'ﬁx-i--:'.t
T —— . — —
" a * - &

4. BeraucnuTh HeCOOCTBEHHBIN MHTETPall, UM YCTAHOBUTH €T0 PACXOAUMOCTD:

=

efx

L[x:+"1x-l- 13
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5. UccnenoBath GyHKIMIO = = F(x,¥) Ha DKCTPEMYM:
z=xy—x'—2y'+x+10r -8

6. Haiitu obmee pemenue (00muit maTErpain) muddepeHnaaIb-HOro YpaBHEHNUS:
8x+ 5y

B — 2y

¥

y' =

7. Hano nuddepeHanbHOe yYpaBHEHHE BTOPOTO MOPsIKA, KOTOPOE JOMYCKAaeT MOHUKEHUE
nopsiaka. Haiftu yacTHoe pelieHue, KOTOpoe yAOBIETBOPSET 3aJaHHBIM HaualbHbIM yCIOBHSIM.

-y -t =051 =%, ¥ =3

8. 3anmanHo nuHeiHOe HeogHOpoAHOEe AudQepeHIranbHOe ypaBHEHHE BTOPOTO MOpsiaKa ¢
MOCTOSTHHBIMHA KO3 urpenramu. HaiiTh dacTHOe pemieHue, KOTOPOe YIOBIETBOPSET
HpI/IBeI[CHHLIM Ha4dYaJIbHbBIM YCJ'IOBI/ISIM.

¥ — 2y — 8y = 16x* + 2, ¥(0) = 0, ¥'(0) = 5.

9 PemuTh CHCTEMY YpaBHEHMH W HAWTH YacCTHBIC PEUICHUS, KOTOpbHIE YAOBJIETBOPSIOT
MMPUBCACHHBIM HAYAJIbHBIM YCJIIOBHAM.

dx N
— 17
D g2
R

x(0) =1, »(0) = 3.

Cemecmp 3.
Bapuant Ne 0

1. UccnenoBaTh Ha CXOJMMOCTb YHCIIOBOU PSIL:
=

i 1 [zﬁ+ 1}“‘ Z 1
2% \2m — 1 nln®(3n+ 1)

mn=1 m=l

2. UccnenoBath Ha aOCOIIOTHYIO U YCIOBHYIO CXOJUMOCTD YHCIIOBOH psilt
==
(—1)® v
ZH
m=l

3. Haiit 061acth cXOAMMOCTH (PYHKIIMOHAIBHOTO Psijia
o

Z =204+ 30
2n+3

g=1

4. BBIYMCIIUTL UHTErPAI
&1
j ™% dx
b
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¢ TouHocTwio 10 0,001.

5. Haiitu mepBbic YeThipe HEHYJICBBIC YWICHA PA3JIOKEHUS B Psifl perieHus AudPpepeHInatsHOro
ypaBHEHHs
i ! _ .3 _ FER —
¥4 2 —xp =27 #(0) =0, #(0) = 1.

6. I3MeHNTh NOPAA0K HHTEIPUPOBAHUS
@

fcf-.? f_fﬂf-‘r’c | il{l':f-:-f f_fcax-

-3 -JaEr - - =y

7. C mOMOIIIBIO TBOWHOTO MHTETpajia HAaWTH TUIOaAb GUTYPBI, OTPaHUYEHHOMN JIMHUSMU
¥=3x, y=4e", ¥y=3, y=4

8. C momomIpo TPOWHOTO MHTETpaia HAaTH 00BEM Tella, OTPAHMYSHHOTO IMTOBEPXHOCTSIMU
iyt m 2y, z=5/4-x% z=0.

9. Teno V 3amaHo MOBEPXHOCTSMH, YTO €r0 OTPAHMYMBAIOT, p— yJEJIbHAs IIOTHOCTH. Haiith
Maccy Tena.
Vied(xt+3) =28,  xP+y'=4 y=0 z=0(r20 zz0O)
_5(x* 457

T e
10. Haiftu paGory cumbl F = (x® = Z¥)T+ (3* = 2x)f, Upu nepeMelieHus BIONb JIMHMH L:
OTpE30K MW, OT TOUKH M (—<; @) k Touke N{0; 2).

- -l - -
11. HaiiTu mnOTOK BeKTOpHOro monss F =xi+ ¥[+ 2k, depe3 4YacTb IJIOCKOCTU
P: x4+ v+ z =1, pa3MeIICHHYIO B [IEPBOM OKTaHTe (HOpMallb 00pa3yeT OCTpPhIl yIroy ¢ OChIO
az).

12. HaifTu DOTOK BEKTOPHOIO MOJs E’ =(e* +2x)i+e*T+ EP'E yepe3 3aMKHYTYIO
IOBEPXHOCTh & x+¥+z=1, x =0, ¥ =@, z = 0 (HOpMaJIb BHCLIHsAA).

KpI/ITepI/II/I M IMKajla OLCHHMBAHHA IIO0O OLHCHOYHOMY CpPCACTBY «HMHIAWBUIAYAJIBHBIC
3adaHus)

Ixanma OLICHUBaHUA Kputepuit onennBanus
(uHTEepBa OAIIOB)
3a4yTeHo [IpaBusbHO pemensl 90-100% 3amanmii
He 3auteno [IpaBunbHO penieHsl MeHee 90% 3ananuii
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OueHoYHbIE CPeACTBA IJIsl IPOMEKYTOYHOM aTTeCTAMM (IK3aMEH)

Tunoseou 6unem. Cemecmp 1.
buner Ne 0

1. IlpousBeneHus BEKTOPOB.

2. PemmuTh cucTEMy JIMHEWHBIX aIreOpandecKuX ypaBHEHUN

EKJ_+4.T:+2::€E=E
,aF e, tx; =10

3. 3apmaHbl KOOPAMHATHI BEPIIMH TPEYrOJIbHUKA
A(3:1;4),4,(-1;6; 1),4;(—1;1; 6). Haimn:

a) BEKTOPBI ¢ = Aydg 1 4= Aydy;

0) JUIMHBI BEKTOPOB & K 5!;

B) CKAJIIPHOE IPOM3BE/ICHIE BEKTOPOB £ d;
J) YOI MEXKY BEKTOPAMH & I @;

¢) BEKTOPHOE IIPOU3BEICHHE & X 4
K) TUTOIIA/Ib TpeyroyibHUKa 4, 4,45 .

4. Haiitu npou3BOAHYIO
¥=(x*+x+1)-tg(2x)

5. IlpoBectu nosHoe Hcciaen0BaHUE PYHKIIMHU U TOCTPOUTH Ipauk
" LR ]
Zix+ 1)

Ymeeporcoeno na sacedanuu kageopwr [IM, npomokonr Ne_ om

3aBenyroumii kadenpoit

Jlektop
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ooy. Manwiii B.B.
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Tunoeoti 6unem. Cemecmp 2.

Buiter Ne 0

Yacrs 1. Teopernuecknii Bompoc.
(ITostHOCTBIO PACKPBITHIN BOIIPOC OLIEHUBAETCs B 1 Oam).
1. [TonsiTre mepBoOOpazHOH

Yacrs I1. 3aganve Ha4aIbHOTO YPOBHS CIOKHOCTH.
(ITpaBuIBHO BBIMTOJTHEHHOE 3aJ]aHUE OIICHUBAETCS B 2 Oasa).
1. Haiitu pemenust ypaBHEHUI 2. Beuncnuth HeONpeaeneHHbIN HHTErpal

¥+ 3 = 0 _ftx:+2:f+31tfx

Yacrs I1I. 3aganue 6a30BOro ypoBHs CI0KHOCTH.
(ITpaBusIEHO BBINIOJIHEHHOE 3a/1aHUE OIICHUBaeTCs B 1 Gaiwn).
3. IlpouHTErprpOBaTH PALMOHANBHYIO IPOODH
(Zx+ 16)dx
.f (x+1)(x*+ 4x +13)

4. na dyHKImE @ = Sx“y — 3xy+ x% HalTH IPaAMCHT U HPOM3BOAHYIO B TOYKE A IO

HaIaBICHMIO BeKTOpa & = AB: A(1; % —1), B(3;—1; ).

Yacte IV. 3aanne noBeIIIECHHOTO YPOBHS CIIOKHOCTH.
(ITpaBubHO BBITIOTHEHHOE 3aaHue — 1 Oam).
1. HaiiTu pemienusi ypaBHEHUM

PH + 3.“} = EXE-E'rl

Ymeepowcoeno na sacedanuu kageopwt [IM, npomokon Ne_ om 20 e
3aBemyronuii kKageapoit ooy. Manwiii B.B.
Jlextop ooy. Manwiii B.B.
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Tunoeoti 6unem. Cemecmp 3.

Buiter Ne 0

1. CxomumocTs U cymMa psinia. HeoOXoammoe ycIoBre CXOUMOCTH. 1 Oamn

2. HccnenoBaTh Ha CXOAUMOCTb P 2 Gamna

(—L)]"%
i T+ On =T

B=

i (+1)F 27
n+ L™
n=l (n+l,
3. U3menutsb nopsiok uHTErpupoBanusi. O01acTb HHTErpUPOBaHUs U300pa3uthy 1 Gamn
Ha yepTexe

!

J dxi £ £ (.3 dy

B
4. BblUUCAUTH KPUBOJIMHEWHBIN UHTErPajl BAOIb KPUBOH L, TP U3MEHEHUU 1 Gamn

a0

rmapamerpa ot t, 10 t,:

[—

fr:ﬁx+cf-_v1 rag ki v=—v2—-t:i ty=1 t, =2
‘I_.

Ymeepoicoeno na 3acedanuu xageopwt [IM, npomoxon Ne om 20 e
3aBenyromnuii kageapoit Oooy. Manwiii B.B.
Jlextop ooy. Manwiii B.B.

Kputepun m mikana OICHWBAHHS IO OICHOYHOMY CPEACTBY MPOMEKYTOUHBIN
KOHTPOJIb (9K3aMEH)

IIxama oneHUBaHUA Kpurepuii onienuBanus

OTIINYHO (5) CryneHT riayOoOKO M B MOJTHOM 00BEME BlIaJeeT MPOrPaMMHBIM
MaTepuagoM. ['paMOTHO, HCUEpNBIBAIONIE U JIOTUYHO €ro
u3jaraeT B yCTHOM WM nucbMeHHOW ¢opme. [Ipu 3ToM 3HaeT
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSIBISIET TBOPUESCKUI MOAXOT
B OTBETaX Ha BOIPOCHI M MPABUIHHO OOOCHOBBHIBAET MPHUHSTHIC
pEIlIeHUs, XOpOIIO BIaAeeT YMEHUSMU M HaBbIKAMHU TpU
BBINIOJIHEHUH TPAKTUYECKHX 3a/1a4.

xoporo (4) CryzneHT 3HaeT NMporpamMMHBI MaTepual, TPaMOTHO U IO CyTH
u3JaraeT €ro B YCTHOM MM NHCbMEHHOM (¢opMe, aomyckas
HE3HAYUTEJIbHbIE HETOYHOCTH B YTBEPKIACHUSX, TPAaKTOBKaXx,
ONPENEICHUAX U KATETOPHUAX WM HE3HAYUTEIBHOE KOJIMYECTBO
omnOok. Ilpm 3TOM Biajgeer HEOOXOAMMBIMH YMEHUSAMHU U
HAaBBIKAMMU IIPH BBIITOJIHCHUH MPAKTUYECKUX 3aa4.

ynoBieTBopuTenabHO (3) | CTyAeHT 3HaeT TOJbKO OCHOBHOM IpOrpaMMHBIN MaTepuai,
JIOITyCKAaeT HETOYHOCTH, HEIOCTaTOYHO YETKHE (POpMYIMPOBKH,

28



HCTIOCJIICAOBATCIIbHOCTE B OTBCTAX, HU3JIaraCMbIX B yCTHOI71 i
nucbMeHHoW ¢opme. [Ipu 3TOM HEZOCTaTOYHO BJIAACET
YMCHUSAMU U HABBIKAMU IPU BBINIOJIHCHUU IMPAKTUYCCKUX 3a1a4d.
Jomnyckaet 10 30% ommOOK B M3J1araéMbIX OTBETaX.

HEYJIOBJIETBOPUTEIHHO (2)

CryneHT He 3HaeT 3HAYUTENIbHOM 4YacTH MPOrpaMMHOIO
marepuana. Ilpu 3TomM gomyckaeT NpUHLMIHUAIBHBIE OIIMOKU B
JI0Ka3aTelIbCTBaX, B TPAKTOBKE MOHATUI U KaTErOpUH, IPOSBIISIET
HU3KYIO KYJIbTYPY 3HAHMI, HE BJIaJIc€T OCHOBHBIMU YMECHUAMU U
HaBbIKAMU IIpU BBINOJIHEHMM NpakTHUYecKux 3agad. CTyaeHT
OTKa3bIBAECTCS OT OTBETOB Ha JOMOJIHUTEIBHBIE BOIIPOCHI
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JIncT u3MeHeHn U JOTTOJTHEHUN

/1

Buner nomomennii u
W3MEHEHUH

Jara u HOMep MpOTOKOJIa
3acenaHus Kadeapol
(xadenp), Ha KOTOPOM OBLTH
paccMOTpeHbI U O00PEHbI
U3MCHCHUA U NJOIIOJIHCHU S

[Toamnucs (c
pacmudpoBKoii)
3aBeayroniero kadeapoit
(3aBemyromux kadeapamn)
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JKCNepPTHOE 3aKII0YeHHEe

IlpencraBnennbii  (OHX OUEHOYHBIX CpeAcTB (maiee - ®OC) mo
mucuumiHe «Bbiciias Maremarrka» cootBeTcTByeT TpeGoBanmsiM ®I'OC BO.

Ipenmaraemeie popMbI M CpesCTBa TEKYIIETO U IIPOMEKYTOYHOTO KOHTPOJIS
a[ICKBaTHBl LEJsAM M 3ajayaM pealu3allid OCHOBHOM Ipo()eCCHOHAIBHOM
00pa3oBaTeNbHOM  MpPOrpaMMbl 1O HANPABIEHHIO MOATOTOBKM  13.03.02
DJIEKTPOSHEPIreTHKA U 3IEKTPOTEXHHKA.

OreHouHble  Ccpe;cTBa I TeKymIEro  KOHTPOS yCIIEBaeMOCTH,
MPOMEKYTOYHOH aTTECTALMK [0 UTOTaM OCBOCHHMS AMCLMILIMHBI PECTABIEHEI B
II0JIHOM 0oOBeMeE.

BHIBl OLEHOYHBIX CpPEACTB, BKIIOYEHHBlE B IPEACTABJICHHBIN ¢boHI,
OTBE4arOT OCHOBHBIM NpHHIHNAM GopMuposanus ®OC.

PaspaboranHelii ¥ npeicTaBlIeHHbIH s SKCIIEPTH3bl (DOHJ OLEHOYHBIX
CPeACTB  PEKOMEHIYETCS K  HCIONB30BaHHIO B  MpoIecce IOATOTOBKH
00y4aroIMXcs, M0 YKa3aHHOMY HANPABIEHHIO.

Ilpencenarens ydueGHO-METOAUYECKOH
KOMHUCCHHM (aKylIbTeTa KOMITBIOTEPHBIX

CHCTEM H MH(OPMAIHOHHBIX %A

TEXHOJIOTUH H.H. Betpoga
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