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pe3yJibTare 0CBOCHHUS Y4eOHOM TUCUHMILIMHBI

Macnopt
(oHIA OLIEHOYHBIX CPEACTB MO Y4eOHOH TMCIUILIHHE
«MaremaTtuka»
IlepeyeHb KOMIIETEHUMH (3JIEMEHTOB KOMIIETEHUMI), GOPMHUPYEMBIX B

No Kon dopmyIHpOBKa KonTponupyembie Oranbl
/1 | KOHTPOJIUPYEMOi KOHTPOJIUPYEMOH TEMbI y4eOHOU ¢dbopmupoBaHus
KOMIIETEHINH KOMIIETEHIIUH JIUCLUIUINHBI (cemecTp
U3YYEHMS])
1 |VK-1 criocobeH Tema 1. 1
OCYIIECTBIISATh  MOUCK, | JIuHelHas anredpa (HavaIbHBIN)
KpUTHYecKHi aHanu3 u | Tema 2. 1
CHHTe3 HMH()OPMALUH, | AHAIUTUYECKAS (HauanbHBIN)
IPUMEHATh CUCTEMHBIH | reOMeTpHs
noaxon ana pemeHud | Tema 3. 1,2
ITOCTaBJICHHBIX 3a71a9 Marematuueckuit (HayabHBIN)
aHaAIN3
Tema 4. 2
KoMmruiekcHbli aHamm3 (HayaIbHBIN)
Tema 5. 2
Huddepennmanbapie (Ha4aIbHBIN)
yYpaBHEHHUS
Tema 6. 3
Teopus psaoB (HayaIbHBIN)
Tema 7. 3
Kpartnsie n (HauaIbHBIN)
IIOBEPXHOCTHBIE
WHTETpaJIbl
Tewma 8. Teopwust momst 3
(HauaIbHBIN)
Iloka3aTeu U KPUTEPUU OLICHUBAHMS KOMIIETEHIUH,
OoIuCaHue IKaJ ONCHUBaHUA
No Kon [Tokazarens onieHuBanusi | Kontponupyembie | HaummeHnoBanue
/1 | KOHTPOJIMpYeMOH | (3HAHUS, YMEHHS, HABBIKK) | TEMBbI y4eOHOH OLICHOYHOI'O
KOMIIETEHIIUU JMCLUIUIMHBI CpecTBa
1. | VK-1 3HATh: OCHOBHBIE MOHATHA | Tema I, @poHTaNbHBIE U
u Mmetonbl | Tema 2, VMHIUBUAYaJIbHbIE
MaTeMaTHYECKOTO Tema 3, OTIPOCHI;
aHaJIN3a, B qactu | Tema 4, KOHTPOJIbHBIE
muddepennmanbaoro  u | Tema 5, paboTHI;
UHTETPajIbHOTO Tema 6, UH/UBUyabHbIE
HCUYUCIICHUS, teopuu | Tema 7, /nmoMarnrHue
psAIoB; Teopuu JnuHenHOH | Tema 8 3aJaHus;
anreOppl; aHATUTUYECKON MIPOMEXKYTOUHAS
reOMETpHH; TEOpHUH aTTecTauus
muddepeHIMaTbHBIX (9x3amMeH)
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YPAaBHEHUU; OCHOBHBIE
aJIITOPUTMBI THIIOBBIX
YHMCJIEHHBIX METOJI0B
pEILIeHNs MaTEMAaTHYECKUX
3aj1ad.

YMETB: UCII0JIb30BATh
METOJIbl MaTeMaTH4ECKOI0
aHaJIN3a, AaHAJIUTUYECKOU
reoMeTpuu, JIMHEHHON
anreOpsl, TEOpUU
GyHKIMHA ~ KOMILJIEKCHOTO
IIEPEMEHHOTO;
HCIOJIb30BaTh  OCHOBHbBIE
PUEMBI 00paboTku
9KCIIEPUMEHTAIILHBIX
JAHHbIX.

BIIQJIETh:
MaTeMaTH4YECKUMHU
MOHATUSIMM U CHUMBOJIAMHU
JUIS BBIPAKEHUS
KOJIMYECTBEHHBIX u
KAa4eCTBEHHBIX
OTHOIIICHHH,
MaTeMaTH4YECKUMU
METOJIaMU U aJrOpUTMaMHU
B IIPWIOKEHUAX K
TEXHUYECKUM HayKaM.

(I)OH}IBI OLHCHOYHbLIX CPEACTB 0 JTUCHUIIJIUHE «MaremaTuka»

Bonpoce! 17151 GpOHTANBHBIX M HHANBUYAJIbHBIX ONIPOCOB!

Tema 1. Jluneiinas anceopa.

1. Kakue  cucrembl  JHHEHHBIX  adreOpaMvyecKkux  YpaBHEHHMM  Ha3bIBAIOTCA
OIpPECIEHHBIMH, HEOTIPEAEIEHHBIMU, HECOBMECTHBIMU?

2. Kakoii siBiisieTcst KBaipaTHasi CHCTEMa JIMHEHHBIX alreOpandecKuX YpaBHEHHM, eCITH e
OIPEACINUTEND PABEH HYIIIO?

3. Kakoit nomkHa OBITH cHCTEMa JIMHEHHBIX anreOpanyecKuX ypaBHEHHUH, 4TOOBI ee
MO’KHO ObUIO pemaTh MeTos oM Kpamepa?

4. Cuctema JUHEHHBIX anreOpanyeckux ypaBHEHMM pemiaercss metojgoM [laycca. Kak
y3HaTh, UTO OHA OIIPEIEIICHHAs, HEOTIPEACIECHHAs!, HECOBMECTHAs?

5. Uro Takoe Matpuna? Kakumu MOryT ObITH MaTpUIIbI?

6. Kakue maTpuIisl MOXXHO TiepeMHOKaTh? Kak OHU mepeMHOKatoTCs?

7. Yto Takoe onpeneauTelb BTOporo nopsjaxa?

8. Urto Takoe ompeeNuTeNh TPEThETo MopsiaKa?

9. YTo Takoe MUHOD JJIEMEHTA a; ; OTIPEJIENUTENISA?

10. Yro Takoe anrebpaunvecKoe MOMOJTHEHUE DIIEMEHTA @; ; OIPEEIUTENSA?

11. Yro 3HAYUT pa3oXUTh ONPEIETUTENb 110 3JIEMEHTaM CTPOKU WK cTosIona?
12. Kakast marpuia Ha3pIBaeTcs OOpaTHOH MO OTHOMICHWIO K JaHHOW KBaJPaTHOM
Matpuue?



13. Kak 3ammcarth KpaMEpOBCKYIO CHCTEMY IUHEHHBIX anreOpandeckux ypaBHEHUH B
MaTpudHoi popme?

14. Kak moctpouts 0OpaTHYI0O MAaTpully Ui JaHHOW KBaApaTHOW MAaTpHUIIBl C
OTpeieNIUTEeNEeM, OTIIUYHBIM OT HYJIs1?

15. Yo Takoe BeKTOp? €ro AJIUHA? OPT BEKTOpa?

16. ChopmynupyiiTe CBOHCTBA ONIEPAITUH CIIOKEHHUS BEKTOPOB.

17. Tpu kakux yonosusx: 1) | + b| = |a| + |B|22) |d + b| = |d| — |B|?

18. Kakue HECKOJIBKO BEKTOPOB HA3BIBAIOTCS JIMHCWHO 3aBUCUMBIMH? JTHHEHHO
HE3aBUCUMBIMU?

19. Kak TeoMeTpUYecKH pacrlojarailTcs TMapa WIM TpOHKa BEKTOPOB JIMHEHHO
3aBHCHMBIX BEKTOPOB? TUHEIHO HE3aBUCUMBIX BEKTOPOB?

20. Yro Takoe 0a3uc HEKOTOPOTO MHOXKECTBA BEKTOPOB? KOOPAMHATHI BEKTOpa B
BBIOpaHHOM 0Oazwuce?

21. ChopmynupyiiTe TpaBUIIO CIOKEHHUS JABYX BEKTOPOB, 33JaHHBIX PA3JIOKEHHUSIMH B
HEKOTOpOM 0Oasmce.

22. ChopmynupyiiTe MOHATHE MPSMOYTOJIBHOTO 0a3uca M MPSIMOYTOJIbHON JeKapTOBOU
CUCTEMbI KOOPAMHAT.

23. Uto Takoe CKalIsIpHOE, BEKTOPHOE M CMEIIAaHHOE MPOu3BeaeHHE X BeKTOpoB? Kak nx
BBIYUCIIATH? [lepeunciauTe nx cBOWCTBA U TEOMETPUUECKHUI CMBICIL.

Tema 2. Ananumuyeckas ceomempusi.

24. Yto Takoe anrebpanyeckas auHusa? Chopmymupyiite TeopeMmy o0 MHBAPUAHTHOCTH
nopsiJika alnredpandeckou JTUHUU.

25. Hanumure pPaBEHCTBA, BbIpakaroiue yCIIOBUS napajyuieaIbHOCTU u
NEePIEHINKYJIIPHOCTH ABYX MPSAMBIX Ha MJIOCKOCTH.

26. [ToueMy MIOCKOCTH M TOJIBKO OHU HA3bIBAIOTCS MOBEPXHOCTIIMH 1-TO mopsiaka?

27.Yto Takoe osmmmrnc? ChopMmynupyiTe CBOWCTBO (OKATBHBIX PaTUyCOB TOYKH
snnunca. Haliqute KoopIMHATHI IEHTPa CUMMETPUH, TTIOTYOCH.

28. Kakue mpsiMble Ha3bIBAIOTCA acuMITOTaMH rurepOonel? Hammmmre ypaBHEHUS
acUMITOT Tunepbonsl 4x> — 9y* = 36.

29. TIpsimast L 3aiaHa ypaBHEHUEM C YTIIOBBIM KodddumueHToM y = kx + b. [losicaure
TE€OMETPUYECKUN CMBICT k U b.

30. Ilpssmble L, u L, 3agaHel ypaBHeHMsMH L,:y =k,x+b,, L,:y = k,x+ b,.
Hanumure ycnoBus napajuiesIbHOCTU U NEPIEHANKYJISIPHOCTH 3TUX MPSAMBIX.

31. Kak reomerpuyeck 0OBbSCHUTh, UTO CUCTEMA YPABHEHU I

{Alx +B,y+C, =0

A x+ B,y+C, =0

SIBJISIETCS. HECOBMECTHOM?  COBMECTHOM W HEONpeAenéHHOW? COBMECTHOM U

ONpeAeICHHOMN?

32. Ilpy KakoM YCJIOBUM IUIOCKOCTH M TpsMas B MPOCTPAHCTBE MapauleIbHbI?
NEePIEHANKYIJISIPHBI?

33. Hamummure ycnoBue neprneHaAuKyIsIpPHOCTH NMPSIMBIX B IPOCTPAHCTBE.

34. Haummire oOmmiee ypaBHEHHE IUIOCKOCTH. KakoB TreoMeTpHYecKHid CMBICI
K02(ppHLIMEeHTOB ypaBHEHUs?

35. Hanmmire ypaBHEHHWE IUIOCKOCTH, TIPOXOJSIIEH Yepe3 3 3aJaHHbIe TOYKH
My (x3;v1520)s My (255325 25) M3 (255 v35 25).

36. 3anuunTe ypaBHEHHE IUIOCKOCTH, MTPOXOIAMICH Yepe3 AaHHYI0 TOUKY M, (xy; Vs Z4)
TIEPIIEHIUKYJIAPHO BeKTOPY 11 = (A4; B; C).

37. YUro Takoe smiuncoua? Kakumu JIMHUSAMH SBISIOTCA €0 CEYEHUs KOOPAMHATHBIMHU
IUIOCKOCTSIMU B IPSIMOYTOJILHOM IEKapTOBOM CHCTEME KOOpAUHAT?
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38. B xakom ciryuae 3JUIMIICOM] Ha3bIBAaeTCs 3JumMIiconsioM BpameHus? [Ipu BparmeHuu
KaKo# (UTYpBI U BOKPYT KaKOW OCH OH 00pa3zyercsi?

39. Kakoii cummetpueil o0agaroT OJHOMOJIOCTHBIN M ABYMOJOCTHBINA THIIEpOOIOUIH,
napaboIouIbl ¥ TIoueMy?

40. Hanucath ypaBHEHUS JMHUN, OOpPa3yIOUIMXCS B CEUYEHUH KOOPIUHATHBIMU
IUIOCKOCTSIMU TUIIEPOOIOUI0B M MapaboJouI0B, 3aJaHHBIX KAHOHUYECKUMHU YpPaBHEHHUSMHU.
HapucoBatb 311 TuHMM.

Tema 3. Mamemamuueckuii ananus.

41. Kakoe 41CI0BO€ MHOKECTBO HA3bIBACTCSI OTPAHUYEHHBIM CBEpXY?
42. Kakoe 41CciI0BO€ MHOKECTBO HAa3bIBACTCSA OTPAaHUUEHHBIM CHU3Y?
43. Kakoe 4iciioBO€ MHOKECTBO HA3bIBACTCS OTPAHUYCHHBIM CHU3Y?
44, Yto Ha3bIBaCTCSl TOUHON BEPXHEH rpaHUIEH YHCIIOBOIO MHOXECTBA?
45. Yro Ha3bIBAETCSA TOUKON HIKHEH I'PAHULIEH YMCIOBOTO MHOXECTBA?
46. Yto Ha3bIBaeTCS MOIYJIEM JICHCTBUTEIHHOTO Ynciia?

47. Tlpu kakux ycnoBusx |x + v| = [x| + |v].

48. Tlpu kakux yciousx |x + v| = —|x| + |v|.

49. Harmmute HEPaBEHCTBA, CBS3BIBAIOIINE MOJYJIb CYMMBl M Pa3HOCTH JIBYX YHUCEI C
CyMMOM U pa3HOCTBIO UX MOZYJICH.
50. M3006pasure rpaduk GpyHKIHH v = sign x.

51. U3o6pasute rpaduk GyHkun y = [x] — enas 4acTh 4ucia x.

52. Chopmynupynite TeopeMy 0 npejaene OTPaHUYECHHOM MOHOTOHHOM
byHKIMU(TOCIeA0BATENLHOCTH).

53. Haiite onpenencuue mousatus lim f(x) = A Ha s13pike § — &.
-

54. Maiite onpeneneHue moHsTus lim f(x) = A , HCMONB3YsI MOHATHE OECKOHEYHO MAJION
[ g

(GYHKINU TIpU x — a.

55. Chopmynupyiite TeopeMy O CKATOM MepeMeHHOH.

56. ChopmymupyiiTe TeopeMy O TIpeIeTbHOM TIepeXxo/ie B HEPAaBEHCTBE.

57. Chopmynupyiite TeopeMy 00 OrpaHMYEHHOCTH (YHKIIMM, MMEIOUIeH mIpeaen Npu
X —=a.

58. Chopmynupyiite TeOpeMbl 0 peeax CyMMBbI, TIPOU3BEACHUS U YACTHOTO (DYHKITHA.

59. Chopmynupyiite onpeaencHue MoHATUs lim f(x) = A Ha s3bIKe § — &.
x—at

60. Chopmynupyiite onpezenenue mousatus lim f(x) = A Ha s3bIke § — &.
XTI

61. Jlaiite onpenenenue nmoustus lim f(x) = A.

x—++ oo
62. Jlaiite onpenenenue nmoustus lim f(x) = A.

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

L oa
64. Harmummre nepBblii 3aMeyaTeNbHBIN MpeIes U NPeeibl, CBI3aHHBIE C HUM.
65. Hamummre BTOpoii 3aMeyaTesIbHbIIN MpeIeN U TPEIeibl, CBSI3aHHbBIC C HHAM.
66. Jlaiite onpenenenue mousTus lim f(x) = +co.

e
67. 27 Jlaiire onpenenenue nousaTus lim f(x) = oo.

I
68. Mcnonb3yst onpeenenne NpoU3BOIHOM, HalinuTe y'(4), ecu y = y/x.
69. 'eomeTpuyeckuid cMbIca TpoU3BOAHOM. Hammmmre ypaBHEHHE KacaTelbHOH K
rpaduky GyHKIHHM Yy = arctg x B TOUKe x = 1.

70. Haiigure yriibl, ol KOTOPBHIMH TIEPECEKAIOTCS JIMHUK x - + y= = 8, v = 2.



71. IlpuBenute mnpumep (QYHKUMH, TpaduK KOTOPOH HMMEET B HEKOTOPOW TOYKE
BEPTHKAIBHYIO KacaTeIbHYIO.

72. Haiinure (1) u f; (1), ecu f(x) = |x — 1]e*. CymectByer 1 f'(1)?

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

74. Yo MOXHO cka3aTb 0 auddepeHupyemMoct cymmbl GyHkiwmid f(x) + g(x) B Touke
x = x, €Cli, B 3TOW Touke: a) ¢yHkums f(x) muddepenumpyema, a ¢ynkus gl(x) He
nuddepeniupyema? 0) ooe pyukuuu f(x) u g(x) vHe nuddeperuupyempr?

75. Wcnons3ys onpenenenue, MoKaxure, uto GyHKuus y = x° — 2x mupdepeHippyema
B TOUKE x = 2 U Haiaute e€ auddepeHnnan B ’TOM TOUKE.

76. SIBnsercs 1M HENMPEpPBIBHOCTh (DYHKIMM B JAAHHOW TOUYKE JIOCTATOYHBIM YCJIOBUEM
muddeperumrpyemoctu? OTBeT 000CHOBATH ¢ TOMOLIBIO IPUMEPA.

77. Ins kakux ¢pyHkuuit nuddepenman paseH npupaiienuto? [Ipuseanure npumep.

78. Chopmynupyiite, B YEM COCTOMT T'COMETPHUYCCKHA H (DU3UYECKHH CMBICIT
muddepeHnmana.

79. Uto moHMMaeTCs 101 MHBAPUAHTHOCTHIO (hOpMBI TiepBoro nud depeniuana?

80. Ucnone3yss ¢opmyny g BblUMCICHUs JuddepeHnuana, Haiaure dy, eciu
vy =x-sinx + cos x.

81. Ilyctp y =sinx, x =cost Kakue u3 cCleqylONMX paBEHCTB CIPAaBEJIUBHI
dyl,._z = 0;dyl._.z = dx; dy|,_z = — dt?

82. Moxer 1 cymectBoBath f ' (x,), eciu He cymiecTByeT [ (x,)?

83. Haiinure £ (x), ecnmu f(x) =Inx - x.
84. Berunciure, UCIIONB3YS IPaBUIIO Jlonurans:

x-coBxX—Einx

a) lim :0) lim x4+lnx,
)x—*l} S ’ )x—-+u-

85. Hamumure ¢opmyny Teiinopa amst GyHKimuu f(x) ¢ OCTAaTOYHBIM YICHOM B (opme:
a) [leano; 6) Jlarpanxa.
86. Pasnoxure Gpynkuuro f(x) = In cos x no popmyie MakiopeHa 10 4IEHOB ¢ x *.

87. C momompto ¢Gopmyibsl MakiiopeHa WM KAaHOHUYECKUX Pa3I0KCHUH TOIy4YHTe
npuOmKEHHYI0  (GopMyny (OrpaHMYMBAsChH WiIEHAMH MHOPSAAKA x-) s (DyHKIMIL:

aA)y=vy1+x,x—=0,|x| <1;,60)y=In(1+ 3x),x =0, |x| <1/3.
0xX_ T ino
88. Haiigure uncina a u b takue, yto lim % =1.
x>0

89. Uccnenyiite ¢byHKIMN u IIOCTpPONTE nux rpaduku:
(=2 (x+4)

4 2
90. Kakoif M3 KOHYCOB, ONMCAaHHBIX OKOJO JaHHOrO Iapa pajguyca R, uMmeer

a)y = 6)y==uny=Vi-2%

HAaUMEHBIIHUN 00BEM?
91. Kakass ¢yHKUMS Ha3bIBacTCs NEPBOOOPA3HOM MO OTHOMIEHHIO K (yHKuuu f(x),

3a/IaHHON Ha JaHHOM NPOMEXYTKe?

92. Uem ominyaroTcsl BE MEepBOOOpa3Hble (PYHKUUH A OJHOW U TOW e (YHKIMH Ha
OJTHOM M TOM K€ TPOMEKYTKE?

93. B ueM coCTOUT CBOMCTBO TMHEWHOCTH JIJIsl HEOTIPEIEIIEHHOT0 HHTerpaia?

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

95. Kakyro MIOJICTAHOBKY HY>KHO BBINOJIHUTh st panroHaIN3aIH
unrerpanaf R (i/x, {x) dx?

n [ax+
96. YKaxuTe palMoOHAIN3UPYIOILYIO MOICTaHOBKY [/ HHTerpana | R (x, ':J':‘;—Jri)
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97. Kakoii uHTeTpall Ha3bIBaeTCS HEOepyIUMCs ?

98. ChopmynupyiiTe 10CTAaTOYHOE YCIOBHUE CYIIECTBOBAHMS TIEPBOOOPA3HOMA.

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

100. Yemy paBHa MPOU3BOIHAS HEOIIPEICIICHHOT'O HHTErpaa’?

101. IMokaxwure, 4ro QyHKUMH F)(x) = — %cnszx; F,(x) =sin*x  sBisioTCs
NepBOOOPA3HBIMU OJTHOW M TOH e (PyHKIIUN Ha YUCIOBOU OCH.

102. JTokaxxkute CIIPaBETMBOCTh hopMyJIBI JUTS TaOJIUIHOTO
unrerpana | x" dx;(n # —1).

dx

103. [lokaxxure CripaBeyIMBOCT GOPMYIIBI il TAGIHYHOTO HHTErpana | s
oz

d r]
104. Berunciure uHTerpan [ ﬁ ; (q — % = III), CBEJISl €ro K TaOJIMYHOMY.
px+q

dx
= +pxtg
dx

105. Beruncnure unrerpan [ ; (q - % < IZI), CBEJIS €ro K TaOJINYHOMY.

106. Boruuciaure unrerpai [ , CBEJIS €r0 K TaOJIMYHOMY.

107. BeuMciIUTe ¢ MOMOIILK HHTETPUPOBAHKS 10 YacTAM | x - sin ax dx.
108. 3anumuTe MHTETPANbHYIO CyMMY, COCTaBICHHYI s GyHkuud f(x) Ha
npomexyTke [a; b]. OObSICHUTE CMBICI BETHMYHH, BXOAAIIUX B HOPMYITy.

. . . b
109. Kakoif reoMeTpUYeCcKHii CMBICT UMEET OINpPEIEICHHBIA HHTETpaj fﬂ f(x) dx, rne

f(x)- HempepbIBHASL HEOTPHULIATEIbHAS (PYHKIIHS?

110. ChopmynupyiiTe OOCTATOYHBIC YCIOBUS HHTErpupyemMoctd GyHKUuMUf (x) Ha
KOHEYHOM IIPOMEXKYTKE [a, b].

111. Kakas ¢yHKIMs Ha3bIBACTCS MHTETPUPYEMO Ha IpoMexyTke [a, b]?

b b

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

113. Chopmynupyiite HEOOXOIMMOE yCIOBHE HWHTETPUPYEMOCTH (YHKIMH Ha
NPOMEXYTKE [a, b].

114. Yemy paBeH ompeneseHHbI UHTErpajl OT HEUETHOW (PYHKIHMU 10 CUMMETPUYHOMY
IpOMEKyTKY[—a; al?

115. Ecnu mpenensl MHTETPUPOBAHHS IOMEHATh MECTaMH, TO KaK M3MEHHUTCS BETHMYHNHA
uHTerpana? Beipasure 3To CBOHCTBO (hOpMyIIOH.

116. ChopmynupyiiTe CBOWCTBO JIMHEHHOCTH OTPEICICHHOTO HHTETpaa.

117. ChopmynupyiiTe CBOWCTBO, CBs3bIBaIOLIee 3HAKM (YHKIUU M ONPEAEICHHOTO
MHTErpana Ha MPOMEXyTKe [a, b].

118. CopmynupyiiTe CBOHCTBO 00 MHTETPUPOBAHUU HEPABEHCTBA MEXAY (PYHKIUSIMU
Ha IPOMEXKYTKE [a, b].

119. Chopmynupyiite CBOWCTBO 00 OLIEHKE MOIYJISI ONPEAEICHHOTO HHTETpaa.

120. Chpopmynupyiite TeopeMy O CpegHEM /s OINpPENEeNIeHHOro MHTerpaja oT
HENpPEepbIBHON (QYHKIUH.

121. 3ammumure hopmyny Herotona — Jleiiouuna.

122. IlpuBeaure TEOMETPHUUECKYIO HHTEPIPETALUIO TEOPEMBI O CpeIHEM s
OIIpeIeNIEeHHOr0 UHTErpaa.

123. Yto Ttakoe cpeaHee (MHTErpajbHOE) 3HaueHHe (GYHKIUU f(x) Ha MPOMEKYTKE
[a, b]?

124. ChopmynupyiiTe ompeneneHne HECOOCTBEHHOrO WHTErpama 1-ro  poma C
0OECKOHEUHBIM BEPXHHUM IPEJEIOM OT HEMPEPbIBHON (PYHKLINH.

125. Chopmynupyiite ompeneneHne HECOOCTBEHHOTO WHTErpaiza 1-ro  poma cC
0ECKOHEUHBIM HIKHUM IIPENIEIOM OT HENPEPBIBHOW (DYHKIIMH.
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126. Kakoif HecOOCTBEHHBII HHTETpal HAa3bIBAECTCS A0COMIOTHO CXOMAIIMMCS?

127. YxaxuTe, JUId KaKUX 3HAUCHUH MapaMeTpa p MHTErpa f:m :—; (a = 0) sBusercs
CXOMSALINMCS, & U KaKUX 3HAYCHUIA — PacXOAIINMCS

128. 3anumuTe ¢GopMysbl, BbIpa)KaloLIMe CBONCTBO JHMHEWHOCTH IJIi HECOOCTBEHHOTO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM TIPEICIIOM.

129. ChpopmynupyiiTe mnpu3HaK CpaBHEHMS B KOHEYHOM QopMme Ha IpUMepe
HECOOCTBEHHBIX MHTETPAJIOB 1-T0 pojia ¢ 0ECKOHEYHBIM BEPXHUM TIPEICIOM.

130. Yro Taxkoe nonuslil quddepennuan pynkunu z = f(x,y)?

131. 3anmumuTe  GopMyiy, ONPEIENSIONIYI0 YacTHYH) TPOM3BOJAHYIO  (DYHKIHH
z = f(x,¥) IO IEPEMEHHOMN Y B TOUKe My (x,, v, ).

132. Kakas ¢byHKIHs IBYX apryMEHTOB Ha3biBaeTcs quddepeHupyeMoi?
133. 3anumute hopMyiry, BeIpaskaroLlyto NOIHbIH Auddepenman GyHkuuu z = f(x, v)

yepe3 e€ yacTHbIE IPOU3BOJIHBIC.
134. 3anumuTe (opMyiy, BBIPAXKAIONUIYI0O BTOPOH MOMHBIA MuddepeHnran (QyHKIHHA
z = f(x,y) 4yepe3 €€ 4aCcTHBIE IPOU3BOHBIC.

135. Kak cooTHOCATCS MeXTy CO00M CBOMCTBA HEMPEPBHIBHOCTH U U (HEPEHIIMPYEMOCTH
(YHKLIMU IByX NEPEMEHHBIX?

136. Kakas dynkuus z = f(x,y) Ha3bIBaeTCs HEIPEPBHIBHOM B Touke My (x,, v, )?

137. Kak ompenensercs €BKIUAOBO paccTosiHUE p(M,,M,) Mexay IBYyMs TOUKaMH

(1 (; (2 (2

M{xl :', ...,xl;,,”)n M(x.'l :', X :') M-MEPHOTO NPOCTPAHCTBA?

138. Kakas Touka MHOKeCTBa E Ha3bIBACTCsl BHYTPEHHEH? TpaHUYHON?

(i1 (i1 (i1

139. Yro Takoe §-0KpeCTHOCTh TOYKU My (x },x:: Lo, x;n}]?

140. Kakoe MHOeCTBO E Ha3bIBAETCS OrPAaHMUCHHBIM? 3aMKHYTHIM? CBSI3HBIM?

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

142. ChopmynupyiiTe TeopeMy O paBEHCTBE BTOPBIX CMEIIAHHBIX IPOU3BOJHBIX
dynumn z = f(x, ).

143. Kak coOTHOCSTCS MeX1y co00i cBOHCTBA MU (HEPEHIIUPYEMOCTH U CYIIECTBOBAHHS
IEPBBIX YACTHBIX MPOU3BOIHBIX QYHKIMH z = f(x,¥)?

144. Chopmynupyiite onpeneneHne Mpou3BOIHON (HyHKIIMH
145. u = f (M) = f(x, v, z) 10 HaPaBJIEHUIO BEKTOpA I.
146. 3anumuTe QopMyiy, BbIpajkarollyl0 Npou3BoaHyl ¢(yHkumu u = f(x,y,z) 1o

HanpasieHuio Bektopa [® = (cose, cosp, cosy) depes 4acTHbIE POU3BOIHBIE DYHKIIUH 1t
du o
147. 3anumuTe GpopMyily, CBSI3BIBAIOIIYIO grad it U MPOU3BOAHYIO 5; B 34/IAHHOMN TOUKe

CKaJISIPHOT'O TOJIA .
148. Kak cBs3aHbl HampaBieHHMss HauOonbuiero pocra ¢yHkuun u = f(x,y,z) ¢
BEKTOpOM grad u B paccMaTpuBaeMoit Touke M (x, v, z)?

Bu . Bu o
149. Breipa3ute max <7 ¥ min— depes grad u B 33/IaHHON TOYKE CKAJIIPHOTO TOJIS 1.

< dz o
150. 3anumuTe dopmyny  IE  TPOM3BOJHOMN 3.  CIOXKHOM GbyHKIMN
.
z=z(w,v), u=ulxvy), v=v(xy).
o dy o o
151. 3amumure dopmyny s TPOU3BOAHOU ~. HCsBHOM GyHKIMHM, 3aJTaHHOU
ey

ypaBHeHHeM F(x,y) = 0.



dz @= o o
152. 3amumure GOpMyabl IS TPOU3BOIHBIX oo 5, HEABHOH (GbyHKIMM, 3alaHHON
1 ¥

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

153. Chopmynupyiite omnpenesneHue JOKaIbHOIO MakCUMyMa (JOKaJlbHOTO MHHHUMYMA)
Gynkuun z = f(x,v) B Touke M, (g, ¥, )-

154. Cpopmynupyiite HEOOXOOUMBIE YCIOBHsS, a TakXKe JOCTATOYHbIE YCIIOBHS
3KCTpeMyMa QyHKUMH z = f(x,y).

155. ChopmynupyiiTe TpaBUIO OTHICKAHUS HAWUOOJBIIET0 W HAMMEHBIIETO 3HAYCHUN
GyHkuuu z = f(x,y) B OrpaHMYCHHON 3aMKHYTOH 00/1aCTH.

156. Yo Takoe cTanuoHapHas To4ka QyHKuuu z = f(x,v)?
157. ChopmynupyiiTe onpeneneHUe YCIOBHOIO MakcuMyma (yHkumu w = f (M) npu
cBs3u (M) = 0 (paccMOTpHUTE CIy4ail IByX WM TPEX IEPEMEHHBIX).

158. Copmynupyiite HEOOXOAMMbIE YCIOBHUSA YCJIOBHOIO O3KCTpeMyMa (DyHKIUH
u = f(M) npu cBsasu @(M) =0 no merony Jlarpanxa (paccMOTpUTE Ciay4ail JBYX HIH TpeX

IIEPEMEHHBIX).

159. Chopmynupyiite Teopemy Beitepmtpacca 00 oOrpaHMYeHHOCTH (YHKIIWH,
HENpepbIBHON B 3aMKHYTOW OrpaHUYE€HHON 00JIacTH.

160. ChopmymupyiiTe Teopemy BeliepmTpacca 0 CyIIECTBOBAaHHHM HAaHWOOJBIIETO U
HAMMEHBIIIET0 3HAYeHUH (PYHKLUH, HENPEPHIBHON B 3aMKHYTOW OTpaHUYEHHON 00JIacTH.

Tema 4. Komnnexchwiii ananus.
161. [daiite ompenencHne MHOXKecTBa C KOMIUICKCHBIX uuceln. Kakue reomeTpudeckue

MHTEPIIPETAINU STOT0 MHOYKECTBA BaM HU3BECTHBI?

162. Ilyctb z, = 1+1i,z, = —4 +3i. Halttu z, + z,,z, — z,, (2, + z;) (2, — z,), i—'

163. Yto Ha3bIBaIOT MOYJIEM KOMIUIEKCHOTO YHCHa z = x + iy?

164. Yto Ha3BIBAIOT apryMEHTOM KOMIUIEKCHOTO 4Hcia z = x + iy, z # 0?7 Uro Takoe
TPUTOHOMETpHUYEcKasi popma 3Toro yucina?

165. Yncna z, =1—iy3, z,=(1—1i)/(1+1), z3=1+cos(n/7)+ isin(z/7)
3amKcaTh B TPUTOHOMETPUYECKON opme.

166. Ucnonb3yst ¢opmyiny MyaBpa, 3amucaTh B anreOpanmyeckod ¢opme dYmcia

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

r — ! —
167. HaiiTu Bce 3HaUeHUS CIEAYIONINX BhIpaXeHH: a) v —1 + iy/3; 0) ‘:.," 243+ 2i.

168. z, =1 —1iy/3, z, =+3 +i. 3anucare B anrebOpaudeckoil dopme umciaa z, - Z,;
(21/22)"

169. Yucna z,, z, u z, 3amucaTh B IOKa3aTeIbHOU (GopMe.

170. Yro Ttakoe KopeHb anrebpanueckoro MHorowieHa P, (z)? UYrto Ha3bIBaIOT

KPaTHOCTBIO KOpHs? Onpenenure KpaTHOCTh KOpHS a=1 MHOT'OWJIEHa
P(z)=z*—(2—-i)z2®+(3+20)z" — (4 +i)z+ 2.
171. Yucna a, = 1, a, = —i, ag; = 2i — BCe NONAPHO Pa3IMYHbIE KOPHU MHOIOYJIEHA

P(z), npu4eM @, — KOPEHb KPaTHOCTU 2, a &, U a5 — NPOCTbIE KOPHU. 3aIUIINTE Pa3I0KEHUE
P(z) Ha NuHEWHbIE MHOXKUTEIH, €CIIU €r0 CTaplIni KodpUIUEeHT p, = 1; HaliAuTe ero apyrue

KO3 PUITUEHTBI.
172. B yeM cOCTOHUT CBOMCTBO KOpPHEil BelecTBeHHOro MHorowieHa? Yucno a; = —1 +1i

SIBISICTCST KOPHEM MHorowieHa Py(z) = z* + 4z% + 11z 4 14z + 10; HaiiTH OCTalbHBIC KOPHH

P,(z), 3amMcaTh €ro Pa3jI0KEHUE HA BEIECTBEHHBIE MHOXKUTEIIM IIEPBOM U BTOPOU CTEIIECHHU.
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173. Yto Takoe panuoHanbHas anredpandeckas aApoOs? IIpuBeanuTe npuMepsl.

174. Kakyro pamnuoHalbHYyI0 apoOb Ha3bIBAIOT TMPAaBWIBHOW? HempaBwibHONU? J[poOb
-]

Zi 1075 IPE/ICTAaBBTE B BU/IE CYMMBI anreOpanyeckoro MHOTO4YJIeHa U MPaBUIIbHON APOOH.
175. Kakue npoOu Ha3pIBAIOT 3JIEMEHTAPHBIMHM PAIlMOHAIBHBIMU aJireOpandyecKuMu
npobsimu? JIpo6s 1/ (x* + 1) pasnoxkure B CyMMy 3JIeMEHTAPHBIX APOOEH.

Tema 5. [lugppepenyuanvrovie ypasnenus.
176. KakoB reomerpuueckuil cmbici ypaBHeHus y ‘=f(x,y). Hamnucars ypaBHeHue

KacaTeJbHOM K MHTErpabHOM KpUBOH ypaBHenus y' = x*y~ B Touke My(1, 2).
177. laiite onpeneneHue H30KIUHbL IuddepeHnnanbHoro ypaBHeHus v '=f(x, v).
U3oknuHbl ypaBHeHHs y' = x°/y ecTb: A) okpyxnoctd; B) mpsameie; C) mapaGons; D)

runep6onsl; E) amnuncer; F) Her npas. oTBera.

178. lano ypaHenue y' = x> — 2x + y. Hanuummre ypaBHEHHE IMHHUM BO3MOMKHBIX
TOYEK IKCTPEMYMOB €TI0 MHTEIPAIBHBIX KPUBBIX. CenaiTe 4epTéx.

179. Chopmynupyiite Teopemy Komu st ypapuenust ¥' = f(x, ¥). Ilycts 02 — 06nacTs,

B KOTOPOH BBINIOJHEHBI €€ YCIOBMS 3TOro ypaBHeHus. Kakue U3 mocieayrolux yTBEpKISHUN
CIpaBeUIMBBL: A) €ro HMHTErpalbHbIE KPHBBIE MOTYT HMMETh pa3pbiBel 1-ro poma B 1, B)

UHTErpajbHble KPUBbIE MOTYT UMETh YIII0BOM 3KkcTpeMyM B (1; C) MHTErpajibHble KPUBBIE MOTYT
nepecekatbcs B (1; D) uMHTErpaspHble KpPHBBIE MOTYT OBITh NpSAMBIMU JIMHUSAMH, E) Her
NpPaBUIBHOTO yTBepkaAeHUs? OTBET 000CHOBATD.

180. Pemmnre 3anauy Koum: (1 + v*)dx + xydy =0; y(1)=1.

181. Haiinute Bce pereHus ypaBHeHHS xy' = y + 4/ ¥+ — x 2,

182. Haiinute obOmue penieHus (MHTETPabl) YPaBHCHHIA:

183. a) xy 2y=x%cos x; 6) 3y' + y = 1/y%; B) (x? + xy?)dx + (x*v + y¥)dy=0.

184. Haiimute BCe JIMHUH, Y KOTOPBIX OTPE30K KacaTeIbHOW MEXAYy TOYKOH KacaHWs H
OCbl0 abcuucc JAenuTcs IMOMojaM B TOYKE IIEPEecedYeHUss € OChI0 OpAMHAT. YKa3aHHe:

Hcnonb3yiiTe ypaBHEHUE KacaTEIbHOM K KPUBOM.
185. Chopmynupyiite Teopemy Komm mns ypasuenus ¥'' = f(x,v,y"). Kakos

TeOMETPHYECKIH CMBICI HadallbHBIX ycnoBui y(0) = —1, ¥'(0) =1 ans 3TOoro ypaBHeHHs?

N306pa3uTte MPUOIMKEHHO MHTETPATbHYIO KPUBYIO B OKPECTHOCTH HAYabHOW TOYKH, CUHTAsS
JUTSL OTIpeIeIeHHOCTH ¥ = 0 B 3TOH OKPECTHOCTH.

186. Haiit 3Ha49eHME O, TPU KOTOPOM (DYHKLUS ¥ = X - ABJISAETCS PEIICHUEM YPABHEHUS
x(x—1)y"—(2x — 1)y ' +ay=0.

3

187. ano ypaBHenue: y''* + xy'' = 2y'. C mNOMOIIBIO KakoW MOJCTAHOBKUA MOXHO

MOHU3UTH ero MopsAaok? Hanmumute oOuuii BUI TaKUX ypaBHEHUH.

188. Haiigute obuue pemieHusl ypaBHEHUH METOAOM HMOHM)KEHHUsS mopsijaka: a) vy “=ln x;
6y == +x.

189. Peumre 3anauy Kowm: yy "=(v)* (v )? v(1)=1, ¥ (1) =L

190. Kax ¢ mnomomplo (yHZaMEHTaIbHOM CUCTEMBI pemeHud vy, (x), .. , ¥,(x)
3anMcarth obuiee perieHue ypasHenus L[y] = 07 [loyeMy HyneBoe pelieHue HEe MOKET BXOAUTD
B ()yH/IaMEHTAJIbHYIO CUCTEMY pelleHuil ypaBHeHus L[y] = 07

191. lano ypaBuenwue: y¥'' —5y' + ay = 0. Ilpy KakoM 3HAYEHUH O YKCIO 3 OymeT

KOpDHEM €ro XapaKTepUCTHYeCKoro ypaBHeHus? Haiftm ofmee pemieHne IaHHOTO
TuQdepeHInaIbHOro YpaBHEHUS IpU HallICHHOM 3HaYeHUU 0.
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192. Jluneitnoe opHOpoaHOE aU(QepeHInaIbHOe YpaBHEHHE 3-TO MOpAIKa C
HOCTOSIHHBIMU KO3 (UIMEHTaMH UMEET 4YacTHble pemieHus: 1, sin 3x. DTO ypaBHEHHE MOXET

umeth Bua: A) y'" —9y =0; B) v'"—=9y"'=0; C) ¥'""+9y =0; D) ¥'" +9y' =0; E) Her
NPaBUILHOTO OTBETA.
193. Pemiute nuHeWHoe ypaBHeHwe y'' —2y'+y =e*/x MeTOOOM BapHaluu

HPOU3BOJIbHBIX TOCTOSTHHBIX.
194. Haiinute oOIIee penieHne JWHEHHOTO HEOJHOPOIHOTO YPaBHEHUS METOJIOM
HEOTIPENENEHHBIX KOODPUIMEHTOB: v “—y=2e* —x =,

195. Haiimute YacTHOE peIICHHE JMHSHHOrO HEOJHOPOJHOTO ypaBHEHHS Y “+y=de®
YIOBJIETBOPSIONIEE HAYaJdbHBIM ycinoBusaM y(0)=4, y{0)=-3, METOOOM HEONPEACIEHHBIX

K03 puIueHToB.
196. Haiigute oOmee pemienne cuctemMsl udhepeHInalbHbIX YpaBHEHUH

dt—21+v
d}F—E +4
e TR

197. Touka ¢ wMaccoii m JBIKETCS mpsMoiimHelHOo. Ha He& nmelicTByer cuia,
MPOMOPIMOHANIbHAS KyOy BpPEMEHH, HCTEKIIEMY OT MOMEHTA, KOTJa CKOPOCTh Obllla paBHA v
(ko3 puumeHT nponopHHOHATBHOCTUH paBeH k). Kpome Toro, Ha TOUKy JEHCTBYeT cuia

CONPOTUBIICHUS  CPElbl, MPOMOPIUOHAIbHAS  IMPOU3BEICHUIO CKOPOCTH U  BpPEMEHU
(k03 pUIHEHT NPONOPLMOHANBHOCTH paBeH k, ). Halinure 3aBUCHMOCTH CKOPOCTU OT BPEMEHH.

Vka3zanue: npumeHure 2-i 3akoH HproToHa.

Tema 6. Teopus psoos.

198. JlaiiTe moHsTHE YHCIOBOTO psifa, ero cyMMsl. Haitnure cymmy psima 2o, (7,/8)™

199. Chopmynupyiite HEOOXOTUMBIH MpPU3HAKA CXOAUMOCTH uucioBoro psnpa. C ero
TIOMOIIBIO MOKAKHTE, UTO PN 2oey (1 4 1 /n)™ pacxoaures.

200. Ucnonp3yss mpocTeIIne CBOWCTBAa YHCIOBBIX pSAOB HalaWTe CyMMy psza

w 1 1
n=1\gn = nJ

201. laubl psamsl C TONOXKUTENBHBIMH WIeHaMH: 2o—ya, (1) mw X3, b, (2),

. T 1

lim —*£ = - C noMoILIbI0 MPU3HAKOB CXOJMMOCTH 3HAKOIOJOXKUTENIBHBIX PSANOB yCTAaHOBHUTE
1n1—*oo ﬁn &
KaKO€ M3 HWKECIIEAYIOIMX yTBEPKIACHUH crnipaBeunBo: A) psaz (2) cxoxuted, ecnu b, = na,,;

B) psax (2) pacxoautes, ecnu b, = a,, n = 10; C) psn (2) pacxoaures, ecnu b, = 3"a,; D)

:'!’

pan (2) cxogurces, eciu lim b, =

n—og
202. Yto Takoe 3HAKOYEPETYIOUIUHCS psAA? 3HAKOIIEPEMEHHBIH psAa? aOCOMIOTHAs |
YCIIOBHAs CXOAMMOCTH 3HaKorepeMeHHoro psina? Chopmynupyiite mpusHak Heﬁ6HHua Kaxknue

cosmTn -1
U3 TIEPEYHCICHHBIX HIDKE PSJIOB YCIOBHO CXOIATCA: A) 27, — B) X T’ O)

oo ':_1:'n

n=1 5

203. aiite moOHATHE (QYHKUMOHAIBHOTO psja, ero O6J‘IaCTI/I CXOI[I/IMOCTI/I Haiinure

6) Ty B Eos, S )

001acT! CXOAMMOCTH (YHKIIMOHAIBHBIX PSJIOB: a) E”_. +3},1,
oo 14x—a"
n=1 n '

204. TaliTe MOHATHE MaXXOpHUPyeMoro (pyHKUIMOHANBHOrO psna. Haiiaure Bce 3HaueHUs

&9
X, IPH KOTOPBIX PAN 27— | —— CXOIHUTCS aOCOIIOTHO.
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205. Copmynupyiite cBOWCTBA MaXOPHUPYEMBIX (PYHKUIMOHAIBHBIX PAIOB. MOXHO JU
ginn®x
HoWIeHHO T GepeHIUpPOBATh PAI 2ie 721 ? OTBeT 000CHOBATb.
S

206. Uro Takoe crenmeHHod psaa? Pam X7, a, x™ pacxogurcs B Touke xp, = —2. C

MOMOIIBIO TeOpeMbl AOENs YCTAaHOBUTE, KaKOE U3 CIEAYIOUINX YTBEPXKACHUH CIIpaBeIuBO: A)
9TOT PsAA CXOAHUTCS aOCOIMIOTHO B TOYKe x, = —1; B) 3TOT psix cxogurcs B Touke x, = 0; C)

3TOT PAJ PACXOAUTCS B TOUKE x5 = 3; D) HET MpaBUIBHOIO OTBETA.

i} N P
[V} X Lr—x
207. Haiiqure 00:1aCTH CXOAMMOCTH CTETICHHBIX PANOB: @) o) ——; 0) X, - 3,1} ; B)
n- 2 n3d

R e Y
n=1 ., an
208. Yto 3HAUUT Pa3/IOKUTh (QPYHKIHMIO B CTEHEHHOM pAn? 3aBUCAT M KO3(PPULIUEHTHI
TaKOI'o pa3jiokeHUs oT crocoda ero noiayuyeHusi? Panael Teinopa u Maknopena. Pa3noxus B psn
Maknopena pynkuuio f(x) = x/(1 + x2), naitaure £22*1(0).
209. Paznoxure (pyHKIUIO B psii 1O CTENEHSAM x MU yKaXuTe o0JacTh CXOAUMOCTHU

NoMTydYeHHOrO psizia: a) e~ ; 6) In (x2 + 3x + 2); B) I5 Bi::r dt.

210. Pasnoxkure ¢ynkuuto y=tgx B psan Teilnopa mo creneHam (x — m/4), BbIIUCAB
nepBbIe 3 WieHa, OTIMYHBIC OT HYJIS.

211. Beruucnure OpUOMKEHHO € TOYHOCTBIO A0 107, OIEHMB MOIrpEmHOCTH 110
npu3HaKy JlelOHuIa 111 3HAKOYEPE Iy IOMIErocs psa: f;’E e % dx.

212. BpinumuTe Ba MEPBbIX, OTIIMYHBIX OT HYJIS WieHa Pa3JIoKEeHUS B PsiJl IO CTEHNEHSIM
X PpeuleHus ypaBHeHMs Yy “=2xy’+ 4y, yIOBIETBOPSIOLIETO HaydalbHLIM YycaoBusaMm v(0)=0,
y(0)=L

213. Kakue u3 ciaenyromux nap GyHKuui f(x) u g(x) OpTOroHalbHBI HA IPOMEXKYTKE
[-1,1]: a) f(x)=x u g(x)==x°-1; 6) f(x)=x u g(x)==x"-1; B) f(x)=x> wu
g(x) =x*-1?

214. Copmynupyiite ycnoBust Jupuxiie pasznoxkumoctd ¢yHkuuu B psig Dypee Ha
NPOMEXYTKE [- T, T ].

215. Hanummre dopmynsl  and  kodddunuentoB psga Dypbe ¢ynknunm  f(x),
Pa3I0KEHHOU B 3TOT psill B IPOMEKYTKax: a) [-m,m]; 0) [-1,1].

216. Hanumure psag ®ypbe HeuéTHOM (yHKkumum f(x), 3agaHHOM Ha NPOMEKYTKe
[-m, ]

217. ®dyukums f(x) B npomexyTke [0,7] pasnoxkena B psag Oypwe a) no kocuHycam; 0)
no curycam. Hanummre ¢popmyss 171t K03 UITMEHTOB 000HX PSIOB.

218. ®ynkuus f(x) = —1 — x> B mpomexyrtke [-2,0] pasnoxena B psg Dypse 1o
cunycaMm. Hammmure gopmynsl mis koddduimenToB psaga. [locrpoiite rpaduk CyMMBI 3TOTO
psaa.

219. Paznoxure B psajx Pypbe GyHKIMIO y=|x| B IpoMexxyTKax: a) [—m &]; 0) [0;27]; B)

[1;1]. HocTpoiite rpaduku GyHKINU U CyMM 3THUX PSIIOB.
220. Paznoxwure B psin Pypbe PyHKIMIO v = E — Z B nmpomexyTke [0; 7]: ) M0 cuHycawm;
6) no xocunycam. IlocTpoiite rpadguxu QyHKIIUHN U CyMM pSIOB.

Tema 7. Kpamnvie u nogepxnocmmbvle uHme2paivl.
221. Naterpupyema i Gynkuus 1/(x —y)no kBagpary 0 < x = 1,0 < y =< 17

222. He seraucnss nnrerpana ff In(1 — sin(x + y))dxdy, ycTaHOBuTE €rO 3HAK, €CIH
D={(xy): x=0,y=20, x+y<=mu/6}.
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223. CeauTe ABOWHON HHTErpa ffﬂ f(x,¥) dxdy K THOBTOPHOMY ABYMsI CIloco6amu,
ecau: a) (D) — obnactb, orpaHHYEHHas JMHUAME ¥ = 3x7, v = 6 — 3x; 0) (D) — Tpaneuus ¢
BepmmHamu (—1, 4), (5, 4), (1, 1), (4 1).

224. 3menute MIOPSAJIOK HUHTETPUPOBAHUS B UHTETpae:
-1 0 0 0
I dx |- s Fey)dy+ [ dx [ f(x, y)dy n.
225. Haiigute cpenHee 3HAUYEHHE flx,¥) =x+ 2yno MPSIMOYTOJIbHUKY,

OrpaHUYECHHOMY HPAMBIMU X = 1, ¥ = 2 U OCSIMU KOOPJAHHAT.

226. U300pasute Ha IJIOCKOCTH Oxy o0pa3 ¢burypst
G'={(r.d): 2=r<3, 0= ¢ < n/4} npu oroOpaxeHU! x = rcosdp, y = rsind. Spatercs
JIM 3TO 0TOOpa)KEHHE B3aUMHO OJTHO3HAYHBIM?

227. Haiinure IIomanab burypsl, OTpaHUYEHHOU JIMHUSMU:
Axy=4x+y=50)(x"+y)=8xy,x*+y*=1(x"+y* = 1).

228. Haiinqure 00bEM Tena, OrPaHMYEHHOro MOBepXHOCTAMU z = In (1 +x*+ y7),
z=0,x*+y*=2.

Kputepuu u mkana orieHMBaHUsI IO OLEHOYHOMY CPEACTBY «(POHTATbHBINA U UHIUBUIYaJIbHBIN

OIIpoCy
IIIxana oneHUBaHUA Kputepuit oneHnBanus
OoTJINYHO (5) Crynent TiayO0OKO W B TIOJIHOM OOBEME BIIaJIeeT MPOrPaMMHBIM

MarepuanaoM. ['paMOTHO, MCYEPHBIBAIOLIE U JIOTUYHO €r0 H3JIaracT B
YCTHOM Win nucbMeHHOW dopme. [Ipu 3TOM 3HaeT peKOMEHI0BaHHYIO
JIUTEPATYPY, NPOSBIAET TBOPUECKUHN MOAXOX B OTBETAaX HAa BOIPOCHI U
IPAaBWIBHO OOOCHOBBIBAET INPUHATHIE PEILIEHUS, XOPOILO BJIAJEET
YMEHUSMU U HaBBIKAMU IIPU BBIIOJHEHUHU ITPAKTUYECKUX 3a/1a4.

xopotuo (4) CryneHT 3HAaeT MNpPOrpaMMHBIA Marepuan, TPaMOTHO M IO CYTH
u3jaraeT ero B YCTHOM WM TUCBMEHHOM ¢dopme, 1ormyckas
HE3HAUWUTEIIbHBIE  HETOYHOCTH B  YTBEPXKACHUAX, TPAKTOBKAX,
ONpENENEHUAX U KaTeropusaxX WIA HE3HAYUTEIbHOE KOJIUYECTBO
omunbok. Ilpu 3ToM Brageer HEOOXOAMMBIMU YMEHUSIMHU U HAaBBIKAMU
IIPH BBIINOJHEHUHU [TPAKTUYECKUX 3a/1a4.

yaoBieTBopuTeabHO | CTyIEHT 3HAeT TOJBKO OCHOBHOW IIPOTPaMMHBIN  MaTepHal,

3) JIOMTyCKAaeT HETOYHOCTH,  HEAOCTaTOYHO  4YETKHE  (OPMYIHUPOBKH,
HEIOCJIEI0BATEIbHOCTh B OTBETAX, H3JIATa€MbIX B YCTHOM WM
nucbMeHHOU ¢opme. [Ipu 3TOM HETOCTaTOYHO BJAJEET YMEHHMAMHU U
HaBbIKAMU IPH BBIMOJIHEHUH MpakTHUecKux 3anad. Jlomyckaer 1o 30%
OLIMOOK B M3JIaraeMbIX OTBETAX.

HEyAO0BJIETBOPUTENBHO | CTyA€HT HE 3HAeT 3HAYMUTEJIBbHOM YacTH NPOrpPAMMHOrO MaTepHala.

(@) [Ipu 3TOM NOMyCKaeT MPUHIMITHANBHBIE OMIMOKU B JIOKA3aTEIbCTBAX, B
TPAaKTOBKE MOHATHM M KaTeropuil, MNpOSBISAET HU3KYIO KYyJIbTypy
3HaHWW, HE BJIAaJEET OCHOBHBIMH YMEHHUSMU M HaBbIKAaMHU IpU
BBINIOJIHEHUH MTPaKTUYECKHX 3a71a4. CTyJE€HT OTKa3bIBA€TCSl OT OTBETOB
Ha JIONOJHUTENIbHBIE BOIIPOCHI

TunoBble BApHaHTbI KOHTPOJIbHBIX PadoT:

Tema 1. Jluneiinas anceobpa.
Bapuant Ne 0
1. Pemuthb cuctemMy JTUHEMHBIX ypaBHEHUN MeToioM Kpamepa
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3%, +2x, +x3;=5
2x) +3x, +x;=1
2x) +x, +3x; =11

2. Berancnurte OIPCACIINTECIIb

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

3. Pemmthb cuctemMy JIMHEWHBIX ypaBHEHUN MaTPUYHBIM METOJIOM
lxy —2x,+ 3x;, =6
[le + 3x; —4x;, =20
3x,—2x, —5x;=6

4. Haiitu matpuity, oOpaTHyIO K JaHHOU
2 1 1
(5 1 3)
2 1 2
5. Pemnts cucreMy JIMHEMHBIX YpaBHEHU MeToIOM ['aycca
[4x1 —3x,+2x;,=9

5x, +6x, — 2x; =18

Tema 2. Ananumuueckas ceomempusi.
Bapuant Ne 0
Jlanbl KoopAMHATHI BEpIIMH nupamMuisl ABCD:

2 6 4 2

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

) e-l) =) e6)
Haiitu:
1) nmuab! pedep AB, AC, AD .,
2) yrox mexay pedpamu AE u AC;
3) yron mexay pedbpom AD u ocHoBaHUeM AEC;
4) BeluncnuTe 1I01a b OcCHOBaHus ABC;
5) Beraucauth 06beM nupamMusl AECD;
6) 3Hasg 00BEM MUpPaMUJIBI U TUIOIIAL €€ OcHOBaHUs ABC, HaTH BbICcOTYy h nupamuasl ABCD;
7) Haiitu ypaBHEHHE IUIOCKOCTH OCHOBaHMsI AB C, KOTOpast IPOXOIUT Yepe3 TOUku 4, B u C.
8) CocTaBuTh KAHOHUYECKHE YpaBHEHUS MPSMOM, KOTOpas MPOXOAMUT uepe3 BepIIMHy D
NEPHEHANKYJSIPHO K IIJIOCKOCTH OCHOBAHMUS
9) Haiitu Touky K nepeceueHus MOJay4YeHHON MPSIMOM C TUNIOCKOCTBbIO OCHOBAaHUS @,
10) Haiitu paccrossHue OT BepIIMHBI D MHUpaMHUIBI 10 TJIOCKOCTH OCHOBaHMS () M CPaBHUTH
IIOJIyYEHHBIN pe3yibTaT C JJIMHON BeKTopa DK .

Tema 3. Mamemamuueckuti ananus («Bsedenue 6 mamemamuyeckuil
ananuszy, cemecmp 1).
14



Bapuant Ne 0
1. Haiitu o6siacTh onpeesieHns 3a1aHHbIX (yHKITHM.

(x+2 1 In(1+ x)
Y= |7 QT 3 y=———-——
i NH_—E:( x© r—1

2. Haittu npenensl.

3x°+2x*—3x+1  2x*—T7x+3
lim — lim———
x=em 2x3+4x>+3x—8 x=3x- —8x + 15

3. HCHOJ’IB?:Y?I 3aMCYaTCIIbHBIC IPCICIJIbl, BBIYUCIINUTD:

1— cos3x (Ex + 3)2.r+4

lim — lim [ ——
x=0 3x- x=m Y3x +5

4. Haiitu Mpeaciibl, UCIIOJIb3Y S S5KBUBAJICHTHBIC OCCKOHEYHO MaJlble (I)YHKI_II/II/I.

. In(1 4 3x7) (e —1)
im ————— lim ——
x=0 x® — hx- x=0 x

5. UccnenoBath (hyHKLHMIO Ha HENPEPHIBHOCTb, HAWTU TOYKU pa3pbiBa PYHKIMH U YCTAHOBUTH
ux xapakrep. CaenaTb CXeMaTUUECKHI yepTex.

N x+4; x==-—1

flx)=2x—3+1 x*+2;-1<x<1
2, =1

Tema 3. Mamemamuueckuti ananusz («Heonpeoenennviti unmezpany,
cemecmp 2).

Bapuant Ne 0
1. HaliTi HeonpeIeIeHHbIN UHTETrpal, UCIOb3Ysl TAOIHUILy U €r0 OCHOBHBIE CBOMCTBA.
3 ') — — 1 4dx
f(x *4+5x~.,-'x+%,-'x—a,_q)dx J.
Va2 x— 4

2. Haiitu HeompedeseHHBI HWHTErpaj, WCIOIB3Ysd METOA (OPMUPOBAHUS CIEIUATHLHOTO
BBIpXXEHHUS 110]] 3HaKOM nuddepermmana.

f(x:—Ej‘lExdx J-a.,“xf—Ex—l-S[Zx—E]dx

3. Haiitu HeomnpeneneHHbI HMHTErpajl, HCIOJb3YsS METOJ 3aMEHbl INEPEMEHHBIX U METOJ
UHTErPUPOBAHUSA 10 YACTAM
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J[aﬁf—xfs.f“)dx flmdx

4. HaiiTu HeompeneaeHHbIH HHTETPA OT APOOHO-pallMOHANBEHON (PyHKIUN

— dx
r—1 x-+7x+15

J(8x3+2x:+4x—l)dx J‘ 12

5. HaiiTu HeonpeAeeHHbI HHTETPal OT TPUTOHOMETPUUYECKUX (DYHKIIUN

. 2—5x =
J sin2x - cosdxdx J- COS 3 singdx

Tema 3. Mamemamuueckuti ananus (« Onpedenennvlii unmezpany, cemecmp
2).
Bapuant Ne 0
1. BIuMCIUTh ONpeeeH bl HHTErpat:

1

J x241 g
(x4 3x+1)°

o

2. BeruncnuTh miomaas GUrypbl, OrpaHU4eHHYIO JTUHUSAMU:

{x = 8cos’t — 9c0s2
y =x2, y = 2sin®t’ P ﬂ‘p'
= — 2 T —
y=2—x 0<t<o 0=t= >
2
3. BeUUCIUTG JUIMHY AYTH KPUBOM:
= 3(t — sint
¥ = —In(cosx), {x _ (f = sint) . p = 2cosyp,
o ¥ = 3(1 — cost) o< :::ﬂ
L x=— L S Pp=_.
0=x=5 —<t<nm ®=3

2

4. Bpruucauth 00beM (3amaua a) W IUIOMIAAb TIOBEPXHOCTH BpalleHus (3amada 0) Tena,
MOJTy4YEeHHOTO BpPAaIICHHEM 3a/IaHHON (PUTYpPBI BOKPYT OcH Jx:

T y=1-—x;
a)}:’—xj}r—wu-'x, 6)?.':':': r=1

5. BEIUHCIUTD HECOOCTBEHHBIH HUHTErpal Ui YCTAHOBUTH €I'0 paCXO0JUMOCTDb

16



J- xe“‘rz dax
i)

Tema 5. Jlugppepenyuanvrovle ypasrenus.
Bapuant Ne 0
1. Haiitn olmee pemenue uiu pemuts 3aaauy Komm ans nuddepeHnuanbHbIX YpaBHEHUH ¢
pasgciadromuMucs NCPEMCHHBIMU

—
y' =2y,

xy' —ylny =0 -
y(0)=1.

2. Haiitn oOuiee pemienue wiM pemuth 3anady Komm anst onHoponHbIX AuddepeHnnanbHbIX
YPaBHEHUH IIEPBOTO MOPsIIKA.

ydx + Elzwffx_}r —:x)d}r =0

xyiy' — (2P +¥%) = 0;
AR y(1)=1

3. Haiitu obuue pemeHus TMHEHHBIX TU(depeHINaIbHbIX YPaBHEHUI IEPBOTO MOPsIKa:

¥ + tgxy = —cosx; v+ 2y _e

X X

4. Haiitu oOmiee pemieHue wiu pemuTh 3aaady Komm anst auddepeHnnanbHbIX ypaBHEHUH
BTOPOTO MOPSAKA, TOMYCKAIOIINX MOHUKEHHUE MOPSIKa

y'" — coséx = —; y'' — — v =0;
1,‘.".'1' i x-+ 1

5. Haiitu pemenuss nuHeHHBIX U GEpPEeHIINATBFHBIX YpPaBHEHUH BTOPOTO TMOpSAIKA C
MMOCTOSTHHBIMH KO3 UIIHCHTaAMH

}FH_l_E}FJ :ﬂ: FJJ_EFJ_EF:EQ-I:

Tema 6. Teopus psoos.
Bapuant Ne 0

1.3anumute popMyiry 00IIero 4ieHa psja.
2 4 6

8
-+ttt =+——+..
3 9 27 81
2.JlokazaTh pacXOAMMOCTh PsJIa, TIOJIBb3YsICh HEOOXOIMMBIM MTPU3HAKOM CPaBHEHHUSI.
= 3?1
2n
n=1

3.UccnenoBaTh psii HA CXOAUMOCTb, TPUMEHSS IOCTATOYHBIE TIPU3HAKHA CXOJIUMOCTH PSJIOB.

17



i 3"l i 1 (n-l— 1)”5 i 1
n" 2n n — (n 4+ 1)In%(n + 1)

n=1 n=1

4. I/ICCJIGIIOBaTB psabl Ha aOCONIOTHYIO CXOAMMOCTD.
Z( ]” 3n + 1
n=1

5.Haiiti nHTEpBAII CXOAUMOCTHU CTEIIEHHOTO PsJA.
L=

ZE(HEJH

n=1
Tema 1. Kpamnvle u nosepxHocmHvle UHmMe2pabl.

Bapuant Ne 0
1. 3MeHUTh NMOPAAOK MHTETPUPOBAHUS B IMOBTOPHOM HHTErpaje U CAEIATh YepTEekK 00IacCTH
UHTETPUPOBAHUS
0 —Ix+E
fdx f flx,y)dy jdv j fdx—l— dv Lfdx
-1 -B° =2y Y

2. Beruncnauth ABOIMHOM MHTETpa 1Mo objactu D

J (12x3y* + 16x 3y ) dxdy; J-f ve ¥ 2dxdy;
D
D:x:lr};':x:’}rz—n';_ D:FZIHE,FZIHE,XZE,XZ4.

3. BI)ILII/ICJ'II/ITB I/IHTeraJILI nepenas OT J€KAPTOBBIX KOOPAUHAT K MOJISPHBIM:

1 ¥1-—
l—x-—v-
[ ] Jrmem®
|1—|—x + y?
o 0

4. C nomouibl0 JIBOWHOTO WHTErpaja BBIUMCIWTH IUIOMIAJb IUIOCKUX (DUTYp, OrpaHMYEHHBIX

JaHHBbIMH JIMHUAMUA

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

v—x,f"‘uE v—\-"gx

5. IlnactuHka D 3ajaHa HEPABEHCTBAMH, |L - IOBEPXHOCTHAs IUIOTHOCTh. Haitn
IUTACTUHKH.

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

6. Haiitu KOOpAWHATBI MHCHTpPA TAKCCTH IUIOCKHUX OJHOPOAHBIX IUIACTHH, OIPaHUYCHHBIX
3aJaHHBIMHA JIMHUAMU

x*+y*=4 x=20, y=0

7. BeIuucnuTh TpOHHOM MHTErpall no odnacta V

ﬂf 2y%e® dxdydz; f ﬂ xdxdydz;

v
v x=0v=1yv=x, Viy=10x, v =0,x =1,
z=0,z=1. z=xy,z=10.

8. C moMompbK TPOWHOTO HWHTErpaja HAWTH O0BEM Tela, OTPAHHUYCHHOTO 3aJlaHHBIMH
MOBEPXHOCTSMU

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

KpI/ITepI/II/I N IIIKaJa ONCHHUBAaHHUA II0 OHOCHOYHOMY CpPCACTBY «KOHTPOJIbHAA

paboTa
[IIxana oueHUBaHUsA Kpurepuii oneHuBaHus
5 KontposbHas paboTa BIIIOJHEHA Ha BHICOKOM YPOBHE (IIPaBUJIbHbIE
otBeThI AaHbl Ha 90-100% Bompocos/3a1au)
4 KonTtponbHast paboTa BBIIIOJIHEHA HA CPEIHEM YPOBHE (IIPaBUIIbHbIE
OTBETHI AaHbl Ha 75-89% Bonpocos/3aaay)
3 KonTtponbHast paboTa BbIIoJIHEHa HA HU3KOM YPOBHE (TIpaBUJIbHBIE
oTBeThl anbl Ha 50-74% Bompocos/3agay)
2 KonTtponbHast paboTa BbIIOJIHEHA HA HEYAOBIETBOPUTEILHOM
ypoBHE (MpaBUJIbHBIE OTBETHI J1aHbl MeHee ueM Ha 50%)
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TunoBble BApHAHTHI MHAMBUIYAJbHBIX 321aHMIA:

Cemecmp 1.

Bapuant Ne 0

1. Tanbl KOOpAMHATHI BEPIIUH TPEYrojJbHUKa ABC:

A(—8; — 3); B(4; —12); C(8; 10).

Heo0OxonnmMo HaiiTu:

JUIMHY CTOPOHEBI AF;

ypaBHeHHE CTOPOH AB u BC U UX yrioBble KO3 )UIIUEHTHI;

yroi y MeXay npsmMeIMu AE u BC B pagnaHax;

YpaBHEHHE BBICOTHI D) U €€ INHY;

ypaBHeHUE MequaHbl AE ¥ KOOPAMHATHI TOYKHU K IIEPECEUCHUs] ITOU

MeIUaHbI ¢ BEICOTOM D

ypaBHEHHE MpsAMOML, KOTOpas NPOXOAUT UEPE3

[apajjIeJIbHO K CTOPOHE AE;

TOuky K

KOODJMHATBl TOYKU F(xg,Vy), KOTOpas HaXOJUTCA CHUMMETPHUYHO

TOYKE A OTHOCUTEIBHO HpsiMoi CD.

2. lano: Touka A(2; 5) n npsmas y = 1. Heo6XoauMo coCTaBUTh ypaBHEHUE I€OMETPHUYECKOTO

MECTa TOYEK, PABHOY TAJIEHHBIX OT 3aJaHHON TOKU A(x,, V) ¥ IpAMOU y = d.

[TonmyueHHOE ypaBHEHHUE MPUBECTH K MPOCTEiIIeMy BUY U TOCTPOUTH Ipauk KPUBOH.

3. 3amaHbl ABE CHCTEMBI JIMHEWHBIX ypaBHEHMH. PemnTs nepByro cucremy metonom Kpamepa.
[TomyuyeHHBI NpH pEemIEeHUM IEPBOM CUCTEMBI PE3YyJIbTAaT IMPOBEPUTH C IOMOIIBIO METOJa
oOpatHoi MaTpuIlbl. Bropyto cuctemMy pemmTs ¢ nomolipio Metoaa ["aycca.

3x, + 2x, — 1xg
4y — 1x, + 4xq

1xy +3x, —

=11, 1, +2x, — 1x; =1,
= —10, 3x,+5x, —1x; =1,
=9 4x, +7x, — 2x3 =2

4. JlaHBI KOOPJIMHATHI BEPIIUH MUpaMUbl ABCD:

Heo0xoxumo:

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

3anucath BEKTOPHIAE, AC, AD B OPTOHOPMAaJIBHON CUCTEME {f,}, E}

" HalTH MOAYJIM 3TUX BEKTOPOB.

Haiitn yron mexny BeKTopamu AB u AC.
Haiitn nmpoekuuto BekTopa AD Ha BEKTOP AB.
Berunciuts miomans rpanu ABC.

Haiitn o6bem nupamunast ABCD.

5. I[aHBI KOOpAUHATBI YC€TBIPCX TOYCK:

Heo0xoaumo:

A(—3; —2; —4),B(—4; 2; =7),C(5; 0; 3),M(—1; 3; 0).
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— CocTaBuTh ypaBHEHUE IUIOCKOCTH (J, KOTOpasi HPOXOIUT Yepe3
TOUKM 4, B u C.

- CocTaBUTh KaHOHMYECKHUE YPAaBHEHUS MPSAMOM, KOTOpas MPOXOAUT
yepe3 TOUKy M NEepHeHANKYISAPHO K IUIOCKOCTH (.

- Haiitn TOukM niepecedeHust Moly4eHHOM MPSIMOM € INIOCKOCTBIO @ U
C KOOPAUHATHBIMU INIOCKOCTAMU XOY , XOZ, Y OZ.
- Haiitu paccTostHue oT TOUYKU M 10 IUIOCKOCTH .

6. BeruucauTs ciienyroiue npeaessl (He Moyb3ysch mpaBuiioM Jlonuras).

x3—2x%243 x*+2 2x2—3x -2
lim ——— lim —— lim ——
asom dx® +3x 4+ 2 x—=em 3x*+2x—1 a=2x~+3x +10

. 3x*4+8x+5 Vet+4—1 2—vx—3
lim ——— lim — lim ————
#==—13x-+9x+6 x=—3 x-—9 x=7 x-—49

1 — cos4x sin3x . 2
lim — : lim lim (1 + 4x)=
x=0 x= x=0 tg2x x=0

x+2

x—1
lim( )
x=0 \x + 3

7. 3apannyto QyHKIMIO v = f(x) UCCIIe0BaTh HA HEIIPEPHIBHOCTh U BBISICHUTDH XapaKTep TOUYCK

paspbiBa. CrenaTh cXeMaTu4ecKuid rpaux

x<, ecan x <20
t z 0= <=
—, ecIu xX<—
1 fl)=1"% 2
flx) = 42—« 1
1, ecial X = —
8. Haiitu nepBy1o npon3BoHyI0 ', 3aJaHHBIX (QYHKIHUH:

3 2 —_—
v=2(33‘-’ +4x"—x—2) }r=x—1n{2+ex+2~..’e-x+ex+l)
) 15vx+1
y = arctg (tgx - ctg:f) V34 1 sin®3x
S = y = siny =

Va2 - 3 cos6x
9. Haiiti nepByro IPOM3BOJHYIO V', 3aIaHHBIX (YHKIUH:
3t7 41
X=——=".
y = (Hrctgx){lff}ln':arctgr} y=x- g 3t

ta
=sin|—+1t
y 51n(3+)
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10. Jlana ¢ynknus y = f(x) M 1Ba 3HaueHUs apryMmeHra x, M x,. HeoOxomumo HaiTu

NPUOIMKEHHOE 3HAYEHUE NaHHOH (QYHKLUH IPU X = X,, UCIONb3Yys €€ 3HAUYCHHE IIPU X = x, U

3aMeHss npupocT Ay QyHkMK v = f(x) cooTBeTCTBYIOIMM T depeHnanom dy:

vy =33x*+ 8x— 16 y = cos(x);
x, =4, x, =394 x, =60% x, = 63",

11. BIMoONHUTE NOJTHOE KUCCIeI0BAaHUE 33JaHHBIX (DYHKIUN U IOCTPOUTH UX TpadUKHU:

3 2x
U:ﬁ v:e— }F=x3—3x:+3
. x= T 2x

12. Ucnonp3yst MeTosl au¢dHepeHIrnanIbHOr0 BEIYUCICHHS, PEIIUTh CIEAyIoUre (pU3nIecKue
3a/1a4u:

1.

E
HpI/I IOATOTOBKE K 3K3aMCHY CTYACHT 3a t JHEH HU3y4acT ( +k}-IO

4acTb Kypca U 3a0biBaeT (ct-t)-0 uyacTh. CKOIBKO JHEH HY)XKHO IIOTPAaTHTh Ha

HOJTrOTOBKY, UYTOOBI ObUIa M3ydye€Ha MakCUMallbHas yacTb Kypca? Pemmts 3amauy npu
YCJIOBUHM, 4TO k = 3o = 1/48.

Teno maccor m, = 3000 kr nagaer ¢ BBICOTE H METPOB U TEPSET

Maccy  (cropaer) MPOTOPIIMOHATBHO BpEMEHU MaJICHUsI. Koaddunuent
OPONOPUUOHANBHOCTH Kk = 100 kr/c. Cuyuras, 4ro HayanbHas CKopocTh I, =0,

yckopenue g = 10 m/c, HallTH HaWOOJBIIYI0O KUHETUYECKYIO SHEpruto tena. Pemuth
3a7a4y IIpu ycioBuu, Yto H = 1805 m.

Cemecmp 2.
Bapuant Ne 0
1. Beruncnurte HCOMPCACIICHHBIC NHTCTPAJIbl:
3 - dx <
f 7x% + 40x qeﬂdx: f—’ fx_cos4xdx_
2x%* 4+ 5x% — 12x° xyx%— 16

2. BeaucauTh OHpC,Z[@J'ICHHBIfI HUHTCrpaI:

dxdx

f

(Bx—8)2—23x—8+4

3. BeraucanTtsb miaomaab GUrypbl, orpaHUueHHOM nmapadonamu:

all +1 x_‘+3 +6
v = —_ X Vv = — x

4. BraucnuTh HeCOOCTBEHHBIN MHTETPA, WM YCTAHOBUTH €70 PACXOAUMOCTD:

Jx +4x + 13
1
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5. UccnenoBats QyHKIHIO z = f{x, v) Ha 9KCTpEMyM:
z=xy—x"—2y* +x+ 10y —8.

6. Haiitu obmee pemenue (00muit maTETpain) muddepeHnaaIb-HOr0 YpaBHeHNUS:
8x + 5y

 5x— 2y

!

7. Hano nuddepeHmanbHOe ypaBHEHHE BTOPOrO MOPSJIKA, KOTOPOE JOIYyCKAaeT MOHM)KEHUE
nopsiika. Haitu yacTHOe pelenne, KoTopoe yAOBIETBOPSET 3aJaHHBIM Ha4aJIbHBIM YCIIOBHSIM.

xy"'—y —x2=0,y(1) =¥/5,y'(1) = 3.

8. 3anaH0 HHHeﬁHOC HCOHHOpOﬂHOG nn®¢mpeHuHaanoe ypaBHeHHe BTOpOFO nopﬂnKa C
MOCTOSIHHBIMH ~ KOd(ppuimentamu. HaliTu dacTHOe pelmieHne, KOTOPOE YIOBJIETBOPSET
HpHBeHeHHLm&HaanLHBmdyCHOBHHM.

y'—2y' —8y=16x*+ 2,v(0) =0,y'(0) = 5.

9 Pemmth cucTeMy YypaBHEHHHI W HAaWTH YacCTHBIE pELIECHUS, KOTOPBIE YJIOBJIECTBOPSIOT
MIPUBEJICHHBIM HAYaJIbHBIM YCIIOBHUSM.

=2x+
e Ty
Yotz
oY

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

Cemecmp 3.
BapuanTt Ne 0

1. MccnegoBaTh Ha CXOMMOCTh YHCJIOBOU PSI:

[=a)

i 1 (En + 1)”: z 1
27 \2n—1 nin®(3n+ 1)

n=1 n=2

2. UccnenoBaTh Ha aOCOIOTHYIO M YCIOBHYIO CXOJAUMOCTh YHCIOBOM Pl

i (=1)"n
2?!

n=1

3. Haiitu 061acTh cXoAMMOCTH (PYHKIIMOHAIBHOTO psija

i (n—2)%(x+3)>"
Zn+3 )

n=1

4. BelunciuTh UHTETpal
01

J. E_E“:dx

o
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¢ TounocTwio 10 0,001.

5. HaiiTi nepBble 4eThIpe HEHYJIEBbIC WICHA PAa3JI0KEHUsS B PsJ pemieHus 1udepeHnaaIbHoro
YpaBHCHHUS
y'+2y' —xy = x% y(0) = 0,y'(0) = 1.

6. I3MeHNTh NOPAA0K UHTEIPUPOBAHUS
-1

o 0 0
| av f_fdx+_[d}r Lfdx.

2 -J24y — ¥

7. C mOMOIIIBIO TBOMHOTO MHTETpajia HAalWTH TUIoaab GUTYPhI, OTPAaHUYECHHOMN JIMHUSIMHU
vyv=3/x, y=4e*, y=3, y=4

8. C nmoMoI11bt0 TPOMHOT0 UHTErpaia HailTh 00beM Tella, OTPAHUYEHHOIO TOBEPXHOCTAMU
2+ vy =2y,z=5/4—x% z=0.

9. Teno V 3agaHO MOBEPXHOCTSIMH, YTO €r0 OIPAaHUYMBAIOT, L1— yJe€JIbHas IUIOTHOCThb. Haiitu
Maccy Tena.
Vi64(x*+y*) =z x*+y*=4  y=0, z=0(y=0, z=0)
5(x* + y7)
=

10. Haiftn pa6ory cumsl F = (x2 — 2y)7+4 (v — 2x)j, Ipu NepeMelleHun BONb JIMHAM L:
otpe3ok MN, ot Touku M(—4; 0) x Touke N(0; 2).

11. HaiiTu 1OTOK BekTOpHOro mnons F =x1+yj+ zk, 4Yepe3 dYacTb INIOCKOCTH
P: x4+ y+ z = 1, pa3MeIIECHHYIO B TIEPBOM OKTaHTE (HOpMaslb 00pa3yeT OCTPBIA Yrojl ¢ OChIO
0Z).

12. Haiitu mnoTOK BekTOopHOro mnoms F = (e +2x)I+ e*j+ e’k uepes 3aMKHYTYIO
MOBEPXHOCTh 5: x+yv+z =1, x =0, y =0, z= 0 (HopMaJb BHELIHS).

KpI/ITepI/II/I M IMKajla OUCHHMBAHHUA IIO0 OLCHOYHOMY CPCACTBY «MHAWBHUAYAJIBbHBIC
3adaHus)

[Ixkana OLI€HUBaHUA Kputepuii orieHnBanus
(uHTEpBAJ OAJITIOB)
3ayTeHo [TpaBunbHo peniers! 90-100% 3aganuii
He 3aureno [IpaBusbHO penieHsl MeHee 90% 3ananuii
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OueHoYHbIE CpeACTBA ISl IPOMEKYTOYHOM aTTecTalMu (IK3aMeH)

Tunoeoti ounem. Cemecmp 1.

buner Ne 0
1. TlpousBeneHHs BEKTOPOB. 1 6amn
2. Pemmth cucTeMy JMHEHWHBIX alreOpandecKnX ypaBHEHUN 1 6amn
3%, +4x,+ 2x; =8
Exl —4x, —3x;=—-1
, +5x,+x; =0
3. 3amaHbl KOOPIUHATHI BEPIINH TPEYTOIBHUAKA 1 6ann

A(3;1;4),4,(—1;6;1),45(—1;1; 6). Haiiru:

a) BekTOpbl ¢ = A, A, u d = A, A,

0) JIJIMHBI BEKTOPOB C M d:

B) CKAIIPHOE [POM3BEICHIE BEKTOPOB ¢ d,
11) yTOJI MeXy BeKTOpaMu ¢ it d;

€) BEKTOPHOE IIPOU3BEICHHUE ¢ X d;
) TUIOLIA(b TPEYTOJIbHUKA A A, A,.

4. HaiiTu mpou3BOAHYIO 1 Gamn
y=(x"4+x+1) tg(2x)

5. IIpoBectu nmosHoe ucciaenoBaHue GYHKIIMHU U TOCTPOUTD Ipaduk 1 Gamn
e 2ix+l)
YT+
Ymeepoicoeno na zacedanuu xageopwt [IM, npomoxon Ne_ om 20 e
3aBenyromuii kageapoit ooy. Manwiii B.B.
JlexTop ooy. Manwiii B.B.
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Tunoeoti 6unem. Cemecmp 2.

Buiter Ne 0

Yacts |. Teopetnueckuii Bonpoc.
(ITonHOCTBIO PacKpPBITHIA BOIPOC OlLleHUBaeTcs B 1 6ainn).
1. ITonsTHe MEpBOOOPA3HOI

Yacts |l. 3ananne HauaaIbHOTO YPOBHS CIOKHOCTH.
(ITpaBuIBHO BBHIMOIHEHHOE 3aJ]aHKE OLICHUBAETCS B 2 6asa).

1. Haiitu pemenust ypaBHeHUI 2. Beuncnuth HEONpeaeNeHHbIN HHTErpajl
y'+ 3y =0 J(IE-I-Zx—l-E]dx
Yacrs I11. 3aganue 6a30Boro ypoBHs CI0KHOCTH.

(ITpaBusIEHO BBITIOJIHEHHOE 33/1aHUE OIICHUBAeTCs B 1 Gaiw).
3. IlpouHTETpHpPOBATH PALMOHAIBHYIO IPOODH
(Zx + 16)dx

(x+1)(x*+4x +13)

3

4. na Qyskumu u = S5x°y — 3xy + x° HaliTM IpafueHT M HPOM3BOAHYIO B TOYKE A IIO

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

Yacrp |V. 3a1anne noBHIIICHHOTO YPOBHS CIIOKHOCTH.
(ITpaBmIIBHO BBITIOJIHEHHOE 3a/1aHue — 1 Gasm).
1. HaliTu pemenusi ypaBHEHUM

v+ 3y = 3xe ¥

Ymeepowcoeno na sacedanuu kageopwr [IM, npomokonr Ne_ om 20 e
3aBenyromnuit kadeapoit ooy. Manwiii B.B.
Jlextop ooy. Manwiii B.B.
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Tunoeoti 6unem. Cemecmp 3.

Buiter Ne 0

1. CxommmocTts u cymma psiga. Heo6xommumoe ycioBrue CXOJUMOCTH. 1 Gamn

2. HccnenoBaTh Ha CXOJIUMOCTb PSif 2 Gamna

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

3. UW3menuTh nopsnok naTerprpoBanus. O0IacTh HHTETPUPOBAHUS M300pa3uTh | Gan
Ha yepTexe

Z 2z

J. dx | f(xy)dy

o 1.
41—'

4. BpIUNCIUTD KPUBOJIMHENWHBIM HHTErpai B10JIb KPUBOH L, IpU U3MEHEHUH 1 Gamn

napaMeTpa oT t, JI0 t,:

jdx-l—d}r; rge L y=—V2—t; t;=1, t,=2
L

Ymeepowcoeno na sacedanuu kageopwr [IM, npomokon Ne_ om 20 e
3aBemyronuii kageapoit ooy. Manwiii B.B.
Jlextop ooy. Manwiii B.B.

Kpurepun u mkana OLEHMBAHUS MO OLUEHOYHOMY CPEICTBY MPOMEXKYTOUHBIN
KOHTPOJIb (3K3aM€EH)

[IIxana oueHuBaHUA Kpurepuii onieHuBanus

oTINYHO (5) CryneHT riay0oKo M B MOJTHOM O00BEME BIAJEET MPOTPAMMHBIM
maTtepuasoM. [paMOTHO, HCYEpNbIBAIOIIE M JIOTHYHO €ro
u3jaraeT B yCTHOM wiu nucbkMeHHOW ¢opme. Ilpu 3ToM 3Haer
PEKOMEHI0BAaHHYIO JIUTEPATypy, MPOSBISAET TBOPUECKUHN MOJIXOA
B OTBETAaX Ha BOIPOCHI M MPABUIHHO OOOCHOBHIBAET TPHUHSITHIC
pelIeHHs, XOpOILIO BIAJeeT YMEHHSIMH U HaBBIKAMU TPH
BBINOJIHEHUH MPAKTUYECKHX 3a/1a4.

xoporo (4) CryzneHT 3HaeT mporpamMMHbI MaTepuai, IPaMOTHO U 10 CyTH
u3JaraeT €ro B YCTHOM MM NHCbMEHHOM ¢opMme, HomycKas
HE3HAUUTEIIbHBIE HETOYHOCTU B YTBEPXKACHUAX, TPAKTOBKAX,
ONPECIICHUAX U KAaTCTOPHUAX WM HE3HAYUTENBHOE KOJIUYECTBO
omnbok. Ilpm 3TOM Biazgeer HEOOXOAUMBIMU YMEHUSMH H
HaBBIKAMU IIPU BBINOJIHEHUH TPAKTUYECKHX 3a1a4.

YIAOBJIIETBOPUTENIBHO (3) CTyneHT 3HaeT TOJIbKO OCHOBHOW IIPOrpaMMHBIM Marepual,
JIOITyCKAaeT HETOYHOCTH, HEIOCTaTOYHO 4ETKHE (hOpMYJIMPOBKH,
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HCTIOCJICAOBATCIIbHOCTh B OTBCTAX, HU3JIaraCMbIX B yCTHOI71 NJIIN
nucbMeHHoW ¢opme. [Ipm 3TOM HEZOCTaTOYHO BIAACET
YMCHUSAMU W HABBIKAMU IPU BBINIOJHCHUHW IPAKTHUYCCKUX 3aadv.
Homnyckaet 10 30% ommOOK B M3JaraéMbIX OTBETaX.

HEYJI0OBJIETBOPUTEIHHO (2)

CryneHT HE 3HaeT 3HAUUTENTBHOM YacTH MPOTPAMMHOTO
matepuana. [Ipu 3ToM AomycKaeT NMpUHIMNHAIBHBIE OMNUOKU B
JI0KA3aTeJIbCTBAX, B TPAKTOBKE MOHATHUN U KATETOPUH, TPOSIBISET
HU3KYIO KyJbTYpPY 3HAaHUH, HE BJIaJICET OCHOBHBIMU YMEHUSIMHU U
HAaBBIKAMHM TPU BBINOJHEHUU MpaKTHUYecKuX 3aaad. CTyleHT
OTKAa3bIBAECTCSI OT OTBETOB HA JTOIIOJIHUTEIBHBIEC BOIIPOCHI
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JIncT u3MeHeHn U JOIIOJTHEHUN

n/m

Buas! nomnosHenuii u
N3MEHEHUN

[arta u HoMep MpOTOKOJIa
3acenaHus Kadeapol
(xadenp), Ha KOTOPOM OBLTH
pPaccMOTPEHBI U O00PEHbI
NU3MCHCHUA U JOIIOJIHCHUA

[Moamucs (¢
pactudpoBKOif)
3aBeayroniero kageapoit
(3aBenyromux Kadenapamu)
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T.‘)RCI](.‘]’J']']IOC JaRaovennc

[Ipencrasnenustii poni onenourx cpeacts (natee - POC) mo aucHuruIHe
«Matematuka» cootBetcTByeT Tpebopanusm GI'OC BO.

I[Tpeutaraemele GOpMBI U CPeICTBA TEKYILETO H POMEXKYTOYHOI0 KOHTPOIIS!
afleKBaTHRl LeNsSM W 3a7adaM pealii3aldid  OCHOBHOM HpodeccHuoHanbHOM
00pa3oBaTeNbHOM ITPOTrpaMMBEI 1o HaTpaBIeHUIO MIOITOTOBKH
15.03.05 KonCcTpyKTOpCKO-TEXHOIOTHIECKOe obecreueHne MamMHOCTPOUTEIEHBIX
[MPOU3BOJICTR.

Ouenounbie  cpejacrsa  Jyist  TEKYIIEro  KOHTPOJS  YCIEBaeMOCTH,
MPOMEKYTOUHOM arTecTallii 1o HTOI'aM OCBOCHMS AUCIMIIIMHBI NPEACTaBIEHB! B
[10JIHOM 00BheME.

Bulbl  OLEHOUHBIX CPeACTB, BKMIOUCHHBIC B TPEJACTaBICHHBIN (OHT,
0TBEYalOT OCHOBHBIM IpHHLMNAM (opmupoanis GOC.

PaspaboTtanuslii u npejacraBietHblii s IKCIEPTH3B! (POHI OIEHOUHBIX
CPEJICTB PEKOMEH1YeTCs K MCNOJB30BaHHIO B IIPOLIECCe [TOATOTOBKHY 00yUatommnxces,
T10 YKa3aHHOMY HarpanJieHHUIO.

[Ipencenarens yueOHO-MeTOAMUECKOT
KOMHUCCHH (DaKy/IbTETa KOMIILIOTEPHBIX

CHUCTEM 1 HHPOPMAITMOHHBIX /‘%//_
TEXHOJIOIMH H.H. Berposa
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