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IHacnopr
(oHIa OLIEHOYHBIX CPEACTB MO0 YUEOHOM TMCIUTIIHMHE
«MaremaTuka
Ilepeyenb KOMNeTEeHIIMI (3J1eMEHTOB KOMIIeTeHIHI), (POPMUPYEMBbIX B
pe3yJibTare 0CBOCHHS Y4eOHOM TUCHMILIMHBI

Ne Kon dopMynHpoBKa Kontpomupyemsie Oransl
/Tl | KOHTPOJIUPYEMOit KOHTPOJIUPYEMOM TEeMBbl y4eOHOM dbopMupoBanus
KOMIIETEHIIH KOMIIETEHIIH JVCLIUATUTHHBI (cemectp
W3y4YEeHUs)
1 |VK-1 CIO0COOEH Tema 1. 1
OCYIIECTBIISATh  MOWUCK, | JInHelHas anredpa (Ha4aIBLHBIN)
KpUTHYeCKUi aHamu3 U | Tema 2. 1
CHUHTE3 HUHpOpMalUH, | AHATUTHYECKAS (HauanbHBIN)
IPUMEHATh CUCTEMHBIN | FeOMETPHS
noaxoJ Juis perieHus | Tema 3. 1,2
IIOCTaBJICHHBIX 3a/1a4 Maremarnueckuit (HayanbHBIN)
aHaIun3
Tema 4. 2
KomruiekcHbIi aHamm3 (Ha4aJIBLHBIN)
Tema 5. 2
Huddepenmnmanpabie (HaYaIBHBIN)
YpaBHEHHS
Tema 6. 3
Teopus psnoB (HayanbHBIN)
Tema 7. 3
Kpatnbie u (HaYaIBbHBIN)
MTOBEPXHOCTHBIE
WHTETPaJIbI
Tema 8. Teopust mosst 3
(HaYaIBLHBIN)
2 | OIIK-8 croco0eH Tema 1. 1
OCYIIECTBIISATh Jlunelinas anrebpa (HayasIbHBIN)
Mearoru4ecKyro Tema 2. 1
JeSITeTbHOCTD Ha | AHanuTUYeCKas (HauaNbHBIN)
OCHOBE  CIIEHHUAIBHBIX | TEOMETPHSI
HAYYHbIX 3HAHUH Tewma 3. 1,2
Maremarnueckuit (HayanbHBIN)
aHaIun3
Tema 4. 2
KommiekcHbli aHanms (HayabHBIN)
Tema 5. 2
Juddepenunanbuole (HayaIbHBIN)
YpaBHEHHSI
Tema 6. 3
Teopus psaoB (HayaJIbHBIN)
Tema 7. 3
Kpatnbie n (HauaTbHBIN)
MTOBEPXHOCTHBIC
WHTETPaJIbI




Tema 8. Teopus nomns

3

(HAYaTBHBIN)

IToxka3zare/im M KPUTEPUHU OLICHUBAHUA KOMIIETEHIIMH,
ONMHCaHHe IIKAJ OLeHUBAHUA

/o

Kon
KOHTPOJIMPYEMOU
KOMIIETEHIIMH

[Tokasarenb oncHUBAHUS
(3HaHUsI, yMEHUS1, HABBIKH )

Kontpommpyemsbie
TeMbl y4eOHOU
JCHUTITHBI

HaumenoBanue
OLIEHOYHOTO
cpeJlcTBa

YK-1

3HATh: OCHOBHBIC TIOHATHS
u METO/IbI
MaTeMaTHYECKOTO
aHaiu3a, B JacTu
mudhepeHInanTbHOT0 U
HMHTErpajibHOTO
WCYHCIICHUS, TEOPHH
PAIOB; TEOPHH JIMHEWHOM
anreOppl; aHATUTHYECKOU
reOMETPHH; TEOpUU
g hepeHIMATBEHBIX
ypaBHEHUI; OCHOBHBIE
ITOPUTMBI THTIOBBIX
YHCIIEHHBIX METOJIOB
pelIeHus] MaTeMaTHYECKUX
3a/ad.

YMETh! HCIIOJIb30BATh
METOJIbl MaTeMaTH4eCKOIo
aHam3a, aHaAJIMTHYCCKOM
T€OMETPUH, JINHEHOMN
anreopsl, TEOpuun
GyHKIMH — KOMILJIEKCHOTO
MIEPEMEHHOT0;
WCIONIb30BaTh  OCHOBHBIE
IPUEMBI 00paboTku
AKCIIEPUMEHTAIBHBIX
JTAaHHBIX.

BJIQJICTh:
MaTeMaTHYeCKUMHU
MOHATHSIMA W CHMBOJIAMHA
TUTST BBIPKEHUS
KOJIMYECTBEHHBIX "
KaueCTBEHHBIX
OTHOIIICHHUH,
MaTeMaTHYeCKUMHU
METOAaMHU M aJrOPUTMAMHU
B MIPUIIOKEHUSAX K
TEXHUYECKUM HayKaM.

Tema 1,
Tema 2,
Tema 3,
Tewma 4,
Tewma 5,
Tewma 6,
Tema 7,
Tema &

@pOoHTAIBHBIE U
UH/IMBUyaJIbHbIE
OTIPOCHI;
KOHTPOJIbHbIE
paboTsr;
UH/IMBUyaJIbHbIE
3aJJaHHS;
IPOMEXKYTOYHasI
aTTecTanus
(?K3ameHn)

OIIK-8

3HaTb. OCHOBHBIC ITOHATHA
n METOABI
MaTEeMaTHU4ICCKOI' O

Tema 1,
Tema 2,
Tema 3,

@poHTaNBHBIE U
WHUBHlyaJIbHbIE
OIIPOCBHI;




aHaIu3a, B gactu | Tema 4, KOHTPOJIbHbBIE

muddepennmanbaoro  u | Tema 5, paboThI;
HMHTErpajibHOrO Tema 6, UHAUBUIYyaJIbHbIE
HCUYMCIICHMS, teopuu | Tema 7, 3a4aHus;
panoB; Teopuu JuHerHoU | Tema 8 MIPOMEXKYTOYHAS
anreOppl; aHATUTHYECKON aTTecTanus
T€OMETPUH; TEOPHUH (’K3amen)

Qg depeHIranbHbIX

ypaBHEHUI; OCHOBHBIE

QITOPUTMBI THUTIOBBIX

YHUCIIEHHBIX METOJIOB

pEIICHUS MAaTeMaTUYECKUX

3a/ad.

YMETB! UCII0JIb30BATh

METOJBI MaTEMaTHYECKOT'O
aHagm3a, aHaJMTHYCCKOU

reOMETpPHUH, TUHEHHON
anreopsl, TEOpUu
GyHKIUH ~ KOMILJIEKCHOTO
MIEPEMEHHOTO;
UCIOJB30BAaTh  OCHOBHBIC
MPUEMBI 00paboTKu
HKCIEPUMEHTATBHBIX
JTAaHHBIX.

BJIAJICTh:
MaTeMaTH4YeCKUMHU
MOHATUSIMU W CUMBOJIAMHU
TUISI BBIPAKEHUS
KOJIMYECTBEHHBIX "
KaueCTBEHHBIX
OTHOIIICHHUH,
MaTeMaTHYeCKUMHU
METOZaMHU U aJTOPUTMaMHU
B MPUIIOKEHUSIX K

TCXHUYCCKHNM HAYKaM.

(I)OHHI)I OLECHOYHBIX CPEACTB 10 NUCHUIIJIUHE «MarTemaTHuKa»

Bomnpocs! AJ1s1 PPOHTANBHBIX M HHAUBHAYAJIbHBIX ONPOCOB:

Tema 1. Jluneiinas ancebpa.

1. Kakue  cuctembl  JIHMHEHHBIX  anreOpayeckux  YpaBHEHMH  Ha3bIBarOTCS
OIpECIEHHBIMH, HEOTIPEAEIEHHBIMU, HECOBMECTHBIMU?

2. Kaxoii siBiisieTcst KBaJipaTHasl CHCTEMa JIMHEWHBIX alreOpanvdecKuxX YpaBHCHUMH, €CITU e
OIPEAEINTEND PAaBEH HYIIO?

3. Kakoit nomkHa OBITH cHCTEMa JIMHEHHBIX anreOpamdecKuX YpaBHEHHA, YTOOBI ee
MOYHO ObLIO pemaTh MeTo oM Kpamepa?

4. Cuctema JIUHEHHBIX anreOpanyecKux ypaBHEHHH pemraercs metogoMm [aycca. Kak
y3HaTh, YTO OHA OIIPEJIEIICHHAs, HEOTIPEACIEHHAs!, HECOBMECTHAs?

5. Uro Takoe Matpuna? Kakumu MoryT ObITh MaTpUIbl?

6. Kakue maTpuiisl MOXKHO nepeMHokaTh? Kak oHM mepeMHoKatoTcst?

7. YTto Takoe ompeaenuTeab BTOPOTro mopsiaKa’?
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8. Urto Takoe ompeaenuTenb TPEThero mopsaka?
9. Uto Takoe MUHOP BJIEMEHTA a;; ONpPEIeTuTENs?

10. Yro Takoe anredpanyeckoe JONOJHEHUE dJIEMEHTA ¢, ; onpeienurens?

11. Yro 3HAUUT pa3/IoKUTh ONPEACITUTENb 110 JIEMEHTaM CTPOKHU WU CTOJI01A?

12. Kakast marpuma Ha3bIBaeTcs OOpaTHOM IO OTHOUICHWIO K JAaHHOW KBaJpaTHOM
Marpuiie?

13. Kak 3anmcaTh KpaMEpOBCKYIO CHUCTEMY JHHEWHBIX alreOpandeckux YpaBHEHUH B
MaTpu4HOi popme?

14. Kak mnocTpouTh OOpaTHyH0 MaTpully A JaHHOW KBaJApaTHOW MaTpHLbl C
ONPEACIUTENEM, OTIUYHBIM OT HYJIS?

15. Yro Takoe BeKkTOp? €ro miuHa? opT BeKTopa?

16. ChopmynupyiiTe cBOMCTBA ONEpALUU CIOKEHHS BEKTOPOB.

17. Tpu kaxux yenosusx: 1) |d@ 4+ b| = |d| + |b|? 2) |d@ + b| = |d| — |b]?

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

19. Kak TeOMETpHYECKH pacloiaraloTcs Iapa WM TpPOHKa BEKTOPOB JIMHEHHO
3aBHCHMBIX BEKTOPOB? JTMHEWMHO HE3aBUCUMBIX BEKTOPOB?

20. Yro Takoe ©0a3uc HEKOTOPOTO MHOYKECTBA BEKTOPOB? KOOPAMHATHI BEKTOpa B
BBIOpaHHOM Oa3zuce?

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

22. ChopmynupyiTe MOHATHE MPSMOYTOJIBLHOTO 0a3mca M MPSIMOYTOJIBHOHN JeKapTOBOM
CUCTEMBI KOOPAHHAT.

23. Uto Takoe CKalIsIpHOE, BEKTOPHOE M CMEIIaHHOE MPOM3BeJeHNEe X BeKTOpoB? Kak mx
BBIUUCIATH? [lepeuncauTe ux CBOMCTBA U TEOMETPUYECKUI CMBICI.

Tema 2. Ananumuueckas ceomempusi.

24. Yto Takoe anreOpamyeckas nuHusa? Chopmynupyiite Teopemy o0 MHBApUAHTHOCTH
MOPsI/IKa areOpandecKou JIMHUH.

25. Hanumure  paBeHCTBA, BBIp@XKAIOUINE  yCIIOBHS napaiienbHOCTH u
NEePIEHANKYIIIPHOCTH JBYX MPSIMBIX HA TIOCKOCTH.

26. [ToueMy MJIIOCKOCTH M TOJIBKO OHHM HA3bIBAIOTCSA MOBEPXHOCTAMH 1-T0 mopsaka?

27.Yto Takoe ommrc? CdopMmymupyiite CBOHCTBO (OKATBHBIX PAIMYCOB TOYKH
srunca. Haiiaure KoopJMHATHI LIEHTpa CUMMETPHUH, TOTYOCH.

28. Kakue mpsiMble Ha3bIBAIOTCS acHMOTOTaMH TurepOonbsl? Hamummre ypaBHEHHS
ACHMIITOT TUNEpPOOIBI 4x° — 9y* = 36,

29. IIpsimast L 3a1aHa YpaBHEHUEM C YIJIOBBIM Koa(pduuuentoM y = kx + b. [losicaure
F€OMETPUYECKHM CMBICT k U b.

30. [Ipamele L, m L, 3amaHbl ypaBHEHUSIMH L,:yv =k,x + by, L.:yv= k,x+ b,.
Hanummure ycnoBus napamieabHOCTH U MEPHIEHAUKYISIPHOCTH 3TUX MPSMBIX.

31. Kak reomeTpuyecku OOBSCHUTD, YTO CUCTEMa YPaBHEHUH

{f-llx +B,y+C, =0

A x+ B,y + 0, =10

SIBJISIETCSI HECOBMECTHOW?  COBMECTHOM W HEONpeAeNEHHOW? COBMECTHOM U

ONpeAeIeHHOMN?

32. Ilpy KakoM YCJIOBMU IUIOCKOCTh M TpsMas B IPOCTPAHCTBE MapauIeIbHbI?
NEePIEHANKYIISPHBI?

33. Hanummre yciioBue neprneHAuKYIIpHOCTH MPSIMBIX B IPOCTPAHCTBE.

34. Hamummre oOmee ypaBHEHHE IUIOCKOCTH. KakoB T'€OMETpHYECKHH  CMBICT
K02(pPULIMEHTOB ypaBHEHU?



35. Hanmmure ypaBHEHHE TUIOCKOCTH, TPOXOASIIEH uYepe3 3 3aJaHHBIE TOYKHU
Mgy 20 ) Mo (205905 25), Mg (3535 25).

36. 3anumuTe ypaBHEHHE IUIOCKOCTH, IPOXOMAAMIEH Yepe3 NaHHYI0 TOUKy M, (x,;¥y; Z,)
NEPIEHMKYISAPHO BEKTOPY 11 = (A; B; C).

37. Yto Takoe smauncous? Kakumu JTUHUSAMU SIBISIFOTCS €0 CEYEHUS] KOOPIUHATHBIMU
IUIOCKOCTSIMU B IPSIMOYI'OJIbHOM JIEKapTOBOM cUCTEME KOOPAUHAT?

38. B xakom ciydae 3JUIMIICOMJ Ha3bIBaeTCs dJuturiconnoMm Bpaienusa? [lpu Bpamenun
Kakoi (Urypsl 1 BOKPYT Kakoi ocu OH oOpazyercs?

39. Kako#i cummeTpueit 00Jagar0T OJHOMOJIOCTHBIA M JIBYIOJIOCTHBIM THIEPOOJIONIBI,
11apaboJIoNIbI U 1o4YeMy?

40. Hantucath ypaBHEHHUsI JIMHUH, O0Opa3yloOIIUXCSd B CEUYEHHU KOOPJIMHATHBIMU
TUIOCKOCTSIMU THIIEPOOJIOUIOB M TapadOJOUI0B, 3aJaHHBIX KAHOHMYECKUMHU YPaBHECHUSMHU.
HapucoBaTh 3T1 TUHUH.

Tema 3. Mamemamuueckutl ananus.

41. Kakoe 4icI0BOE MHOKECTBO HA3bIBACTCSI OTPAHUYCHHBIM CBEPXY?

42. Kakoe 4KicI0BO€ MHOKECTBO HA3bIBACTCSl OTPAHUYCHHBIM CHHU3Y?

43. Kakoe 4icI0BOE MHOKECTBO HA3bIBACTCSI OTPAHUYCHHBIM CHU3Y?

44. Yro Ha3bpIBaETCSA TOYHOU BEPXHEW I'paHULIEH YMCIOBOIO MHOXKECTBA?

45. Yto Ha3bIBaCTCsl TOUYKOM HUKHEW T'PaHHIICH YUCIIOBOIO MHOXKECTBA?

46. YTo Ha3bIBaCTCSI MOJIYJIEM JICHCTBUTEIBHOTO YUCa?

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

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

49. Hanumute HEPaBEHCTBA, CBSA3BIBAIOIIME MOJYJb CYMMBI U PAa3HOCTH JBYX YHCEN C
CYMMO# U pa3HOCTBIO UX MOIYJICH.

50. M3obpasure rpaduk GpyHxmmm v = sign x.

51. U3zo6pasure rpaduk GyHKIMKH ¥ = [x] — 1es1as 4acTh YKCIa X.

52. Chopmynupyiite  Teopemy O npenesne OTpaHHYCHHOM MOHOTOHHOH
GyHKUIMU(TIOCIeA0BATENLHOCTH).

53. Haiite onpenencuue moHatus lim f(x) = A Ha si3pike § — &.
a1

54. Maiite onpenenenue mouatus lim f(x) = A, ucnons3ys NoHsATHE OECKOHEYHO MaJIoi
LT

GYHKIMY NIpU X — a.
55. ChopmynupyiTe TEOpeMy O C:KaTON TePEeMEHHO.
56. ChopmynupyiiTe TeopeMy O MpeebHOM IIepexo/ie B HEpaBEeHCTBE.
57. Chopmynupyite Teopemy 00 OrpaHMUYEHHOCTH (YHKIIMHM, UMEIOIICH Tpenen mnpu

58. ChopmynupyiiTe TeoOpeMbl O Ipeenax CyMMBI, IPOU3BEACHUS U YaCTHOTO (DYHKIIUH.

59. Chopmynupyiite onpezeneHue nmousatus lim f(x) = A Ha s3bike § — &.
x—+at

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

61. daiite onpenencuue mousatus lim f(x) = A.

x—++ oo

62. Maiite onpenencuue mousatus lim f(x) = A.
x——oa

63. Maiite onpenencuue mousatus lim f(x) = A.
x—+oa

64. Hanumure nepBblil 3aMeyaTeNbHbIN Mpees U IPeAesbl, CBI3aHHbIE C HUM.
65. Harmummre BTOpOi 3aMevaTenbHbIN MPe/IelT U MPEIeNbl, CBI3aHHBIC C HUM.
66. [aiiTe onpenencHue moHaTus lim f(x) = +oo.

e



67. 27.Taiite onpeaeneHue mouatus lim f(x) = co.
L

68. Vcrnonb3ys onpeeieHne NpOM3BOIHOM, HalinuTe y'(4), eci v = y/x.

69. ['eomeTpuuecknii CMBICIT TPOW3BOAHOW. HamuimuTe ypaBHEHHWE KacaTeIbHOH K
rpaduky GyHKIMU y = arctg x B TOUKe x = 1.

70. Haiirure yriisl, 110 KOTOPHIMH [EPECEKAIOTCS JIMHUU x = + y= = 8, v = 2x.

71. [IpuBenure mnpumep (QyHKIMH, TpaduK KOTOPOW HMMEET B HEKOTOPOM TOYKE
BEPTUKAJIBHYIO KacaTeIbHYIO.

72. Haiinute (1) u f; (1), ecmu f(x) = [x — 1|e*. CymectByer mu f'(1)?

73. Haiigute y,, eciu: a) v = ln[x + »’W); 0) v = arctg th(x).

74. Yto MoXxHO cka3zath 0 auddepeHupyemMoctd cymmbl yHkimid fx) + g(x) B Touke
X = x, €CIH, B 3Toi Touke: a) ¢yHkuus f(x) nuddepenuupyema, a Qynkmus g(x) He
maddepenimpyema? 6) ode pyukimu f(x) u g(x) He tuddepeHupyembi?

75. Victionb3ys onpeeneHue, MOKaKuTe, uTo QyHKIMs y = x° — 2x quddepeHuupyema
B TOUKE x = 2 W Haiaure e€ nuddepeHnman B 3Toi ToUKe.

76. SIBnsieTcst M HENPEPBIBHOCTh (DYHKIMU B JIAHHON TOYKE JIOCTATOYHBIM YCIOBHUEM
muddepenimpyemoctu? OTBET 000CHOBATH C MOMOIIBIO TPUMEPA.

77. Ins kakux ¢pyHkuuit nuddepenHnuan paseH npupamenuto? [Ipuseanrte npumep.

78. Chopmynupyiite, B YEM COCTOMT TEOMETPUUECKUA U (U3MUYECKUNH CMBICTT
muddepeHmmana.

79. Uto moHMMAaETCs 101 MHBAPUAHTHOCTBIO (hOpMBI TIepBOro auddepeHiuana?

80. Ucnonws3yss dopmyny nans BolumcneHus auddepeHnuana, Haiaute dy, eciu
Yy =x-sinx + cos x.

81.Ilycte y =sinx, x =cost Kakue wu3 ciexymmMx paBEeHCTB CIPaBEAIUBHI:
dyl..n = 0; dyl._1 = dx; dy|,_1 = — dt?

82. Moxer 1 cymectBoBaTh [ (x,), eciu He cymecTByer [ (x,)?
83. Haiigure £ (x), ecmu £(x) =Inx - x.
84. Brruncnure, HCIIONIB3Ys IIPaBUIIO Jlonurasns:

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

85. Harumure dopmyny Teitnopa anst pyHkuuu f(x) ¢ 0OCTAaTOYHBIM WICHOM B (opme:

a) lim
) x—=0

a) [Teano; 6) Jlarpanxa.
86. Pasnoxure Gpynxuuro f(x) = In cos x no popmyae MakiopeHa 10 4IEHOB ¢ x *.

87. C momourpto ¢Gopmyinbsl MakiiopeHa MM KaHOHMYECKUX pa3jokKEeHUH MOIydnuTe
NpUOIKEHHYIO  GopMyny  (OTpaHMYMBAsCh WIEHaMH MOpsAKa x-) Uil QYHKIMM:

A)y=v1+x,x—-0x|<1;6)y =In(1+ 3x),x = 0, [x| < 1/3.
ax_ T
88. Haiinure uncna a u b takue, yro lim % =1.
x—0
89. Uccnenyiite byHKIMN u IIOCTPONTE nux rpaduku:
':.r—ﬂ}zf.r+4}; 6
4

90. Kakoif #3 KOHYCOB, ONHMCAHHBIX OKOJIO [aHHOTO Iapa pajamyca R, uMeeT

= =_* . =31 — x2
a) ¥ )y =By =V1—x=

HauMEHbIINUNA 00BeEM?

91. Kakas ¢yHKkiusa HasbiBaeTcs MEepBOOOpa3HOM Mo oTHomieHWI0 K (yHkuuu f(x),
3a/IaHHOM Ha JAHHOM IPOMEXYTKe?

92. Yem oTiimyaroTcs JBe MepBOOOpa3Hble (GYHKIUH ISl OJHON M TOW ke (PYHKUUHU Ha
OJIHOM U TOM K€ IPOMEXKyTKe?



93. B uem coCTOHUT CBOMCTBO TMHEWHOCTH JIJIsl HEOTIPEIEIIEHHOTO HHTErpaia’?
94. 3anummuTe GopMyITy HHTETPHPOBAHHUS 110 YaCTSIM B HEOIPEICICHHOM HHTErpale.
95. Kakyto HOJICTAHOBKY HY>KHO BBITTOJIHUTh TUIst paroHaIH3aIun
unrerpanaf R (3/x, {x) dx?

n [ax+
96. YKa)uTe palMOHATU3UPYIONLYIO TIOJCTAHOBKY JIsi MHTerpana | R (x, |'”—+§) dx

N
97. Kaxoii uHTerpan Ha3pIBaeTcss HEOEPyIUMCs?
98. ChopmynupyiiTe J0CTaTOYHOE YCIOBHE CYIIIECTBOBAHHS TIEPBOOOPA3HOIA.
99. Yemy pasen [ F'(x) dx? [ dF (x)?
100. Yemy paBHa MpoOU3BOIHAS HEOIIPEACICHHOT'O HHTErpajia’?

1 . 7

101. Moxkaxwure, 4ro ¢yHkmMu F)(x) = —-cos2x; F,(x) =sinx  sBIAIOTCA

NepBOOOPa3HBIMU OJTHOW M TOM ke (PYHKIIMH HA YUCIIOBON OCH.
102. JTokaxxkute CIIPaBEJIMBOCTD hopMyIIbI JUTS TaOJIUIHOTO
unrerpana | x" dx;(n = —1).
dx
at+x®’

103. Jlokaxure cripaBeiIMBOCTb GOPMYIIBI Jist TAOIUYHOTO UHTErpana |

dx 2
104. Boruuciure unrerpai [ [T (q — % > III), CBEJIA €r0 K TA0JIIMYHOMY.
pxt+q

dx z
105. Boruncnure unrerpan [ ————; (q -E < III), CBeJIsl €r0 K TaOJIHMYHOMY.
= t+pxtqg 4

dx

106. Borunciure nHTErpan [ , CBEJISl €r0 K TaOJIUYHOMY.

yx~ tpxtg
107. BoIuuCiIMTE ¢ MOMOLILIO HHTETPMPOBAHHS MO YacTaAM | x - sin ax dx.
108. 3anumuTe HWHTErpaAIbHYID CyYMMY, COCTaBJCHHYH Juisi QyHkuumu f(x) Ha
npoMexyTke [a; b]. OObSCHUTE CMBICI BEIUYMH, BXOAAIIUX B (HOPMYITy.

109. Kakoif reoMeTpUYEeCKU CMBIC MUMEET OIPEIACICHHBI WHTErpal _I": f(x) dx, rne
f(x)- HepepbIBHAS HEOTPHULIATEIbHAS (PYHKIIHS?

110. ChopmynupyiiTe OCTATOYHBIC YCIOBUS WMHTErpupyeMocTH OGyHKuuuf(x) Ha
KOHEYHOM IIPOMEXKYTKE [a, b].

111. Kakas ¢yHKIUS Ha3pIBA€TCs HHTETPUPYEMO Ha IpoMexyTke [a, b]?

112. Yemy paseH _r: F'(x) dx? _I": dF(x)?

113. Chopmynupyiite HEO0OXOAUMOE YCIOBHE HWHTETPUPYEMOCTH (QYHKLIMH Ha
NPOMEXYTKE [a, b].

114. Yemy paBeH omnpeneleHHbId WHTErpal OT HEYETHON (PYHKIUHU MO CUMMETPUYHOMY
IpOMeKyTKY[—a; al?

115. Ecnu npenensl HHTErPUPOBAHMS TIOMEHATh MECTaMH, TO KaK M3MEHUTCS BETHMYMHA
uHTerpana? Beipasure 3To cBOCTBO (hopMyIoii.

116. ChopmynupyiiTe CBOHCTBO JIMHEHHOCTH OMPEAEICHHOTO HHTETpaja.

117. ChopmynupyiiTe CBOHCTBO, CBSI3bIBAIOLIEe 3HAKM (YHKIMH M OMNPEAEICHHOTO
UHTErpaia Ha IPOMEXYTKE [a, b].

118. Chopmynupyiite CBOHCTBO 00 MHTErPHUPOBAHUM HEPABEHCTBA MEXAY (PYHKUIUSMU
Ha IPOMEXYTKe [a, b].

119. Chopmynupyiite CBOHCTBO 00 OLIEHKE MOAYJIS ONPENEICHHOT0 HHTerpaja.

120. ChopmynupyiiTe TeopemMy O CpeOHEM [UIsl OIpPENeJIeHHOTO WHTerpaja oOT
HENpEepbIBHON (QYHKIUH.

121. 3anmummte Gpopmyny Hetorona — JleitOHmua.

122. IlpuBeaure TEOMETPUUECKYIO MHTEPIIPETALMI0 TEOPEMbl O CpeaHeM JUId
OIIpEJIeTICHHOTO MHTETPaIa.
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123. Yro Ttakoe cpemaHee (MHTErpajbHOE) 3HaueHHe (YHKUIUH f(x) Ha MPOMEKYTKE
[a, b]?

124. ChopmynupyiiTe omnpeneseHue HECOOCTBEHHOro wuHTerpaia l1-ro poma ¢
OCCKOHEYHBIM BEPXHHUM IPEIETIOM OT HEMPEPHIBHON (DYHKITUU.

125. Chopmynupyiite omnpenereHne HECOOCTBEHHOIO WHTErpaja 1-ro poga ¢
OCCKOHEYHBIM HUKHUM IPEACTIOM OT HETIPEPHIBHOW (DYHKIIUU.

126. Kakoif HecOOCTBEHHBIN MHTETPal HAa3bIBAETCSI A0COIIOTHO CXOASIIUMCS?

127. VkaxuTte, JUId KaKMX 3HAUCHHH MapaMeTpa p HHTErpal f:m :—:, (a = 0) aBaseTcs
CXOJSIIMMCS, a 7Sl KaKUX 3HaYeHHUH — pacX oMM S

128. 3anumuTe (HopMyIbl, BBIPAKAIONIME CBOHCTBO JHMHEWHOCTH Ui HECOOCTBEHHOTO
MHTErpasia ¢ 0€CKOHEYHBIM BEPXHUM IPEIECIIOM.

129. ChopmynupyiiTe mnpu3HAK CpaBHEHHS B KOHEYHOH ¢opMe Ha MpUMepe
HECOOCTBEHHBIX MHTETPAJIOB 1-T0O poja ¢ 6€CKOHEYHBIM BEPXHUM MPEIEIIOM.

130. Yro Takoe nonusiil quddepennuan pynkuuu z = f(x,y)?

131. 3anumure  GopMmyily, ONPEASISAIONIYI0 YacTHYIO IPOMU3BOAHYIO  (PYHKITUH
z = f(x,¥) IO IEPEMEHHOMN y B TOUKe My (x4, ¥, ).

132. Kakast ¢pyHKIHMS ABYX apryMEHTOB Ha3bIBaeTCs MU depeHIupyeMoit?

133. 3anumute hopMyiy, BEIpa)karollyto MoaHbIH Auddepenuuan GyHkuuu z = f(x, )
yepes €€ 4aCTHBIC IPOU3BO/IHBIE.

134. 3anumure Qopmyiay, BBIPAXKAIONIYI0 BTOPOW MNONHBIA AuddepeHunan (GyHKIUU
z = f(x,y) 4epe3 €€ 4aCTHbBIC IPOU3BOJHBIC.

135. Kak cooTHOCATCS Mk 1y COO0M CBOMCTBA HEMPEPHIBHOCTH U TG HEepeHIIUPYEMOCTH
(GYHKIMM IBYX IEPEMEHHBIX?
136. Kakas ¢yHkuus z = f(x, y) Ha3bIBaeTCsA HENPEPBHIBHOM B TOuke M, (x4, 1, )?

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

M {x .'iﬂ, . ,x;:,,,l:' )1/1 M (x.'f}, ,x;f:') M-MEPHOT0 IPOCTPaHCTBA?

138. Kakas Touka MHOKeCTBa E Ha3bIBAeTCS BHYTPEHHEH? TPaHUIHON?
(@) (0 (0

139. Yro Takoe §-0KPECTHOCTh TOUKH My (x, },x; L, X, :'j'?

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

141. Cpopmynupyiite onpenenenue npenena ¢yukuun f(M) = f(x,y) B Touke
My (xq, o)

142. ChopmynupyiiTe TeopeMy O PpaBEHCTBE BTOPBIX CMEIIAHHBIX HPOM3BOJHBIX
bynkuyn z = fx,v).

143. Kak cooTHOCSTCS MeXly co00il cBOMCTBa T (HEepeHIUPYEMOCTH U CYILIECTBOBAHUS
HEPBBIX YACTHBIX MPOU3BOIHBIX GYHKIMU z = f(x,¥)?

144. Cpopmynupyiite onpeeneHre Npou3BOAHON (HyHKIIMU
145. u = f (M) = f(x,y,z) 0 HAIIPaBJIEHMIO BeKTOpPa [.
146. 3anumuTe QopMyiny, BbIpa)karollyl0 NPOU3BOAHYIO (yHKuuu u = f(x,y,z) 1O

HanpasieHuio Bektopa [? = (cosa, cosf, cosy) uepes yacTHbIE IPOU3BOIHBIE DYHKIIUH 1t
du o
147. 3anumunTte GpopMyiy, CBA3BIBAIOIIYIO grad it M MPOU3BOJHYIO 5; B 34/IaHHOH TOUKe

CKaJIIPHOTO TIOJIS 1t.
148. Kak cBs3aHbl HampaBieHHs HauOosbiiero pocra ¢yHkmuun u = f(x,y,z) ¢
BEKTOpoM grad u B paccMaTpuBaeMoil Touke M (x, v, z)?

Ju . Bu o
149. Breipa3zute max —— ¥ min — 4epes grad u B 33/TaHHON TOYKE CKaJISIPHOTO TIOJIA 1.
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150. 3anummure bopmyny  mus TIPOU3BOTHOM j—j CJIO’)KHOM dbyHKINHA
z=z(u,v), u=ulx,y), v=v(xyvy).

151. 3anumurte Gopmyny ansS  MPOU3BOAHOM :—i HESIBHOW ~ (DYHKIMH, 3aJaHHOU
ypaBHeHueM F(x,y) = 0.

152. 3anumute GopMynbl U MPOU3BOAHBIX HEesIBHOM (DyHKIMH, 3aJaHHOMN

8z
ax'
ypaBHeHueM: F(x,y,z) = 0.

153. ChopmynupyiiTe ornpeneiacHne JTOKAIBHOTO MakCUMyMa (JIOKaTbHOTO MHHHMYMa)
Gyskuun z = f(x,v) B Touke My (xy, v, )

154. ChopmynupyiiTe HEOOXOAMMBIE YCIOBHS, a TakKKe JOCTATOYHBIE YCIOBHS
sKkcTpeMyMa QyHKuuM z = f(x, v).

155. ChopmynupyiiTe TpaBUIO OTHICKAHWS HAWOOJBIIETO W HAMMCEHBIIErO 3HAUYCHUUN
(Gyskuuu z = f(x, V) B OrpaHUYEHHOM 3aMKHYTOI 001aCTH.

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

157. ChopmynupyiiTe onpezneneHue yCIOBHOIO MakcuMyMa (yHkumu w = f(M) npu
cBs3u @ (M) = 0 (pacCMOTpHTE CIy4ail IByX MM TPEX IEPEMEHHBIX).

158. ChopmynupyiiTe HEOOXOAMMBIC YCIOBUS YCIOBHOTO JKCTpeMyma (DYHKIIUU
u = f(M) npu csa3u @(M) =0 no meroxy Jlarpanxka (paccMOTpUTE CIay4adl JBYX HIHM TpeX
NIEPEMEHHBIX).

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

160. Chopmynupyiite Teopemy BeilepmTpacca 0 CyIIeCTBOBaHMM HAWOOIBLIETO U
HAaUMEHBIIET0 3HaU€HUN (YHKIIMH, HEIPEPHIBHON B 3aMKHYTOW OrpaHUYEHHOM 00J1acTH.

Tema 4. KomnaexcHuii anaius.
161 I[aﬁTe Ol'IpeI[eJ'IeHI/IC MHOXECTBA C KOMIUJIEKCHBIX YHCEIl. KaKI/IC FCOMCTpI/I‘leCKI/IC

UHTEPIPETAINN 3TOTO MHOKECTBA BaM H3BECTHHI?

162. llyctb z, = 1 + i, z, = —4 + 3i. Halttu 2z, + z,, z, — z,, (2, + 2,) (2, — 2,), j,_'

163. Yto Ha3bIBaIOT MOJYJIEM KOMIUIEKCHOTO YHCia z = x + iy?

164. Yto Ha3bIBalOT apryMEHTOM KOMIUIEKCHOTO 4Hcia z = x + iy, z # 07 YUro Takoe
TpUroHOMeTpHueckas (popma 3Toro yucna?

165. Yncna z, =1—1iy3, z,=(1—1)/(1+1{), z3=1+cos(n/7)+ isin(z/7)
3anucaTh B TPUTOHOMETPUYECKOH Gopme.

166. Ucnone3yst ¢opmyny MyaBpa, 3anmcaTs B anreOpamdeckod Qopme dymcia

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

f — I —
167. HaiiTu Bce 3HAUEHUSA CIEIYIOMIMX BbIpaxeHuii: a) v —1 + iy 3; 0) ‘:..“ 243+ 26

168. z, =1 —1i+/3, z, =+3+i. 3anucare B anrebpanueckoil ¢opme umucia z, - Z,;
(Z,/25)"

169. Yucna z,, z, n z5 3anucark B IOKa3aTeNbHON Gopme.

170. Yro Ttakoe kopeHb anreOpanueckoro MHorowieHa P, (z)? UYro Ha3bIBalOT

KPaTHOCTBIO KOpH:? Onpenenure KpaTHOCTb KOpHS a=1 MHOTOWIEeHa
P(z)=z'—(2—-D)z2+(3+20)z" — (4 +i)z+ 2.
171. Yucna a, = 1, a, = —i, a; = 2i — BCe NONAPHO pPa3IH4YHbIE KOPHH MHOIOYJIECHA

P(z), npu4eM @, — KOPEHb KPaTHOCTH 2, & @, U @y — [IPOCTbIE KOPHU. 3aIUIIATE PA3JI0KEHUE
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P(z) Ha IUHEWHBIE MHOKUTEIH, €CIIU €r0 CTapmui KodQPUIHUEHT p, = 1; HAlAUTE €ro Apyrue

KO3 PHULIUEHTHI.
172. B ueM cocTOUT CBOMCTBO KOPHEH BEIIECTBEHHOr0 MHOrouwlena? Yucno a;, = —1 4+

SIBISICTCSI KOPHEM MHOTOWICHA Py(z) = z* + 4z? + 1127 + 14z + 10; HaliTH OCTaIbHEIC KOPHH
P,(z), 3anMcaTh €ro pa3JjIoKEHUE Ha BELIECTBEHHBIE MHOXXUTEIM IIEPBOM U BTOPOH CTENEHHU.

173. Yro Takoe panuoHanbHas anredpandeckas Apoos? [IpuBeante npuMepsi.

174. Kakyro panvoHalbHYI0 JIpoOb Ha3bIBAIOT NpaBWIbHONW? HempaBwibHOW? [[poOb
-]
—i 1075, IPE/ICTAaBbTE B BU/IE CYMMBI anredpanyeckoro MHOTO4IeHa U MPaBUIIbLHON ApoOH.
175. Kakue npoOu Ha3bIBAIOT 3JIEMEHTAPHBIMHU PAIlMOHAIBHBIMU  alreOpanyecKuMH

npo6simu? JIpo6s 1/ (x* + 1) pasnokure B CyMMy JIEMEHTApHBIX APOOEH.

Tema 5. {luppepenyuanvrvie ypasrenus.
176. KakoB reomerpuueckuii cMmbici ypaBHeHus vy =f(x,y). Hanucats ypaBHeHue

KacaTeJIbHOM K MHTErpabHOM KPUBOH ypaBHEHHUsI y' = x“y~ B Touke My (1, 2).

177. lalite ompeaenaeHUue H30KIMHBL JU(pPepeHIUanbHOro ypaBHeHus v '=f(x,y).
M3oknuubl ypaBHeHus y' =x”/y ecth: A) okpyxkHoct; B) mpsameie; C) mapaGonsr; D)
runep6o:sl; E) ammuncer; F) HeT npaB. oTBera.

178. lano ypaBHeHue y' = x°— 2x + y. Hanumure ypaBHEHHE JUHUM BO3MOMKHBIX
TOUYEK SKCTPEMYMOB €TI0 MHTETPAIBHBIX KPUBBIX. Cenaiite uepTéx.

179. Copmynupyiite Teopemy Komm st ypasuenus y' = f(x, ). [lycts 1 — obnacts,
B KOTOPOH BBHITIOJHEHBI €€ YCIOBUS 3TOTO ypaBHeHHs. Kakue W3 mocneayromux yTBEp>KICHHIM
CMpaBeUTMBBI: A) €ro HMHTErpajbHble KPHBBIC MOTYT HMETh pa3pbiBbl 1-ro poma B (1; B)
MHTETpaJIbHbIC KPUBBIE MOTYT HMETh YIIIOBOU SKCTpeMyM B (1; C) HHTErpaibHbIe KPUBBIE MOTYT
nepecekatbcs B f1; D) uHTerpanpHble KpHUBBIE MOTYT OBITh HpSIMbIMU JHHHSIMH; E) Her
IPaBUJIbHOTO yTBepkaeHUsA? OTBET 000CHOBATb.

180. Pemnre 3anaay Komm: (1 + y*)dx + xydy =0; y(1)=1.

181. HaiinuTe Bce pemeHust ypaBHeHus xy' = v + 4/ y% — x2,

182. Haiinute oOmue permeHus (MHTETpaibl) YpaBHCHUN:

183. a) xy 2y=x%cos x; 6) 3y' + v = 1/y7; B) (x* + xy*)dx + (x*v + v?)dy=0.

184. HaiimuTe Bce NTMHUH, Y KOTOPBIX OTPE30K KAcaTeIbHON MEXIy TOYKOW KacaHHs H
Oocbl0 alciucc JAenuTcs TOMojaM B TOYKE IIepeceueHHs € OChI0 OpJMHAT. YKa3aHue:
Hcnonp3yiiTe ypaBHEHHE KacaTeIbHON K KPUBOM.

185. Cpopmymupyiite Teopemy Komm mms  ypaBuenus yv'' = f(x,y,v"). Kakos
TeOMETPHYECKHH CMBICI HadalbHBIX ycioBui y(0) = —1, ¥'(0) =1 ans sToro ypaBHeHHs?
N306pa3ure npuOIMKEHHO MHTETPabHYI0 KPUBYIO B OKPECTHOCTH HauyajlbHOW TOYKHU, CUUTAs
JUTS oTipeiesieHHOCTH ¥ = 0 B 3TOM OKPECTHOCTH.

186. Haiitu 3Ha4eHue o, Ipu KOTOPOM QYHKIMS Vv = x° SBJIAETCA PEIICHUEM yPaBHEHUS
x(x—1)y"—(2x —1)y' +ay=0.

"3

187. lano ypaBuenwe: y''* + xy'' = 2y'. C mnomompro Kakoil MOACTAHOBKA MOKHO

MOHU3UTH ero nopsaok? Hamummre oOmuil BUJ TAKMX YpaBHEHU.
188. Haiigute obuie pemeHusl ypaBHEHUH METOJ0M MOHM)KEHHUsS nopsijaka: a) y "“=ln x;

0)y'" = ‘% + x.
189. Pemure 3anauy Komm: yy "=(y)*—{(v"?; y(1)=1, y (1) =1
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190. Kaxk ¢ mnomomplo (yHZaMEHTAaTbHONW CHUCTEMBI PEMIEHUH v, (X), .. , ¥,(x)
3amnucaTh ooOuiee penieHue ypasHeHus L[y] = 0? Ilouemy HyneBoe pelieHre He MOXKET BXOAUTb
B (pyHIaMEHTAIbHYIO CUCTEMY pELEHUH ypaBHeHus L[y] = 07

191. Mano ypaBHenue: ¥ —5y' 4+ ay = 0. [Ipu kakoM 3Ha4YeHHH 0 4YKCIO 3 OymeT
KOPHEM €ro XapakTepucTuueckoro ypaBHeHus? Haiitu oOmee pemieHre J1aHHOTO
TuQepeHIaIbHOr0 YpaBHEHUS IPU HaliICHHOM 3HAYECHUU (L.

192. JluneitHoe omgHOpoaHOE auddepeHIaIbHOe ypaBHEHHE 3-TO TMOpsSAKa C
MOCTOSTHHBIMU KO3(QGUIIEHTaMU MMEeT YacTHbIe petieHus: 1, sin 3x. DTo ypaBHEHHE MOKET
umets Bud: A) ¥v''" —9y =0; B) ¥'" —9y"'=0; C) v+ 9y =0; D) ¥""+9y' =0; E) ner
MPAaBUJIBHOTO OTBETA.

193. Pemute suHeitHOe ypaBHeHwe y'' — 2y + v =e*/x MeromoM  Bapuanuu
MIPOU3BOJIBHBIX MOCTOSIHHBIX.

194. Haiinute o0Imiee penieHne JHUHEHHOTO HEOJHOPOIHOTO YpPAaBHEHUS METOJIOM
HEONPENENEHHBIX KOIPPUIIMEHTOB: v "—y=2e™ —x =,

195. Haiigute yacTtHOe pelleHHE JTUHEHHOrO0 HEOJHOPOJHOTO YypaBHEHUs y “+y=te®,
YIOBJIETBOPAIOIIEE HadalbHbIM YycloBUAM y(0)=4, y{0)=-3, MeTOonOM HEONPEAECIEHHBIX

K03 PHUIIIEHTOB.
196. Haiigute obuiee perienue cuctemMbl AuQdepeHnaibHbIX YpaBHEHHH
dx 2x +
—=2x 1,
dt -
dy 3x+4
— =3x .
dt -

197. Touka ¢ w™accoil m nBWKeTcs mpsMonuHedHo. Ha wHe€ nelicTByer cuia,
MPOMOPIMOHANIbHAS KyOy BpPEMEHH, HCTEKIIEMY OT MOMEHTAa, KOrja CKOpPOCTh ObUIa paBHA v
(koo uurenT npomopHHoOHaTbHOCTH paBeH k). Kpome Toro, Ha TOuKy JeiicTByeT cuia

COMPOTHUBIIEHUSI  Cpelbl, MPOMOPIMOHATbHAS  MPOU3BEICHUIO CKOPOCTH U BpEMEHHU
(k03¢ pUIHEHT NPONOPLMOHANBHOCTH paBeH k, ). Haliaure 3aBUCUMOCTh CKOPOCTU OT BPEMEHH.

VYkaszanue: npumenure 2-if 3axkon HproToHa.

Tema 6. Teopus ps0os.
198. JTaiiTe moHsTHE YKCIOBOTO psifa, ero cyMmbl. Haitnure cymmy psina 2o, (7,/8)™

199. Cpopmynupyiite HeOOXOIUMBIH NpPU3HAKA CXOAUMOCTH uucioBoro pspa. C ero
IIOMOIIBIO MTOKAKHTE, YTO P Loey (1 4 1/n)" pacxoauTes.

n=
200. I/ICHOHBSyﬂ HpOCTGfII.HPIG CBOMCTBA YHCIOBBIX pAO0B Haﬁ,[[PITe CyMMYy psaaa
o 1 1
n=1\gn =~ n}

201. Taubl psizibl ¢ MONOKUTENbHBIMY UneHaMu: Loey a, (1) u T2, b (2), lim 28t2 =
T

n—oo Of

[

C moMOIIBI0 TPH3HAKOB CXOAMMOCTH 3HAKOTOJIOXHUTENBHBIX PSAIOB YCTaHOBHTE KaKoe W3
HIDKECTIEIYIONINX YTBEPKACHUH cripaBeianBo: A) psan (2) cxonures, ecnu b, = na,; B) pan (2)
pacxoautcs, ecnu b, = a,, n = 10; C) pag (2) pacxomurcs, ecimu b, = 3"a,; D) pan (2)
cxoaures, ecnu lim b, = 1.

—oa
202. Uto Takoe 3HAKOYEPEAYIONIMKCS psAna? 3HAKONEPEMEHHBIH psAA? aOCONIOTHAS U

YCIIOBHAsl CXOAMMOCTb 3HaKomnepeMeHHoro psana? Coopmynupyiite npusnak Jleiibnuna. Kakue

cosmn (=13
U3 TEPEYHCICHHBIX HIDKE PSJIOB YCIOBHO CXOIATCS: A) X7, — B) Eff':l%; O
- onRlnn n-

oo ':_1:"'1

n=1 v
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203. laiite moHsATHE (QYHKIMOHAIBHOTO pAfa, ero 06HaCTI/I CXO,Z[I/IMOCTI/I Haiigure

6) Eu J. xx’ B) En J.I_J.-r} > F)

007acTU CXOAUMOCTH (PyHKIMOHANBHBIX PANOB: a) 2 -

] 14x—x"
ooy m .

204. TaiiTe mOHATHE MaXopupyeMoro (pyHKIHOHANBHOTO psiaa. Haiinute Bce 3HaueHUs

i +3}"

gin nx

X, IPH KOTOPBIX PsIT ey CXOUTCS a0COIIIOTHO.

205. C(bopMmepyHTe CBOMCTBA Ma)KOPUPYEMBIX (PYHKIIMOHAIBHBIX PSAAOB. MOXKHO JK

Einn"x

HOWICHHO TH()(HEPEHINPOBATD P Le g 1 ? OTBeT 000CHOBATD.
ey
206. Uro Takoe creneHHod psaa? Papm X2, a, x™ pacxogurca B Touke xp, = —2. C

MOMOIIbIO TeopeMbl AOeNsi yCTaHOBUTE, KAKOE U3 CIEIYIOMIMX YTBEPKICHUN CHpaBeIUBO: A)
9TOT sl CXOOUTCS aOCOIIOTHO B TOYKe x; = —1; B) 3T0T psax cxogurcs B Touke x, = 0; C)

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

N (x—2)"
207. Haiiqure 001aCTH CXOAMMOCTH CTEIICHHBIX PAIOB: @) 2o =1 g 0) X, 3,1} ; B)
=5 e

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

208. Yto 3HAUUT pa3NiOKUTh (QYHKIHIO B CTETIEHHOW psn? 3aBUCAT 1 KOI(DOUIIUSHTHI
TAKOro pa3iokKeHus ot crnocoba ero nonydenusi? Psaapl Teiiopa u MaknopeHa. Paznoxus B psi
Maknopena pynxuuto f(x) = x/(1 + x2), naiaure f£22*1(0).

209. Paznoxute ¢GyHKIUIO B pAd MO CTEHEHSIM x M YKaXHUTE OO0JIACTh CXOJUMOCTHU

dt.

x Bin2t

MOJy4eHHOro pja: a) e ; 6) In (x*+3x +2);8) [

210. Paznoxure QyHKIHIO y=tgx B psiA Telxmopa IO CTeHneHAM (x — m/4), BBIIUCaB
nepBble 3 WieHa, OTIIMYHBIE OT HYJISL.

211. Beluncnure TPUOIMKEHHO € TOYHOCTBIO 10 1072, OLEHMB MOIPENIHOCTHL 110
npu3Haky JleOHuIa A1 3HaKOYepeyIoIIerocs psja: _I";’E' e~ dx.

212. Beimumure JBa NEpBbIX, OTIIMYHBIX OT HYJIS YWiIEHA Pa3JIoKEHUs B Psiji 110 CTEHEHIM
X peleHus ypaBHEHHs y "=2xy '+ 4y, yIOBIETBOPAIONIETO HavyallbHBIM ycioBusaMm y(0)=0,
v{0)=1

213. Kakue u3 cinenyronux nap ¢yHkuui f(x) u g(x) OpTOroHaJdbHbI Ha IPOMEKYTKE
[FL1]: @) flx)=x u g(x)=x°-1; 6) f(x)=x n g(x)=x"-1; B) f(x)=x"
g(x) =x*-1?

214. Chopmynupyiite ycrmoBus Jupuxie paznmokumoctdn (GyHKIMH B psag Dypbe Ha
IIPOMEXYTKE [- 1T, T ].

215. Hanummure  Qopmynsl s koddduuuentoB psga Dypbe QyHxmum  f(x),
PAas3JI0KEHHON B 3TOT PsJ B MPOMEKYTKax: a) [-m,m]; 0) [-1,1].

216. Hanumure psag ®dypbe Hed€THOH (yHkuum f(x), 3aJaHHOM Ha NPOMEKYTKE
[-m, ]

217. ®ynkuus f(x) B mpoMmexyTtke [0,7] paznoxeHa B psjx Oypbe a) Ho KocuHycam; 0)
no cunycam. Hanummre ¢popmyiibl 17151 K03QPUIIMEHTOB 000MX PSI0B.

218. ®ynkuus f(x) = —1 — x> B mpoMexyTke [-2,0] pasnoxena B psx Dypbe 10
cunycaM. Hamumure gopmynsl ans koapdunuentos psaa. Iloctpoiite rpaguk cCyMMbI 3TOro

psaa.
219. Paznoxure B pag @ypse pyHkuuto y=|x| B npomexyrkax: a) [—m; a]; 0) [0;27]; B)

[-1;1]. Hoctpoiite rpaduku GyHKUUU U CYMM 3TUX PSIIIOB.
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220. Paznoxwure B psg Pypre GyHKIUIO Vv = E— = B mpoMeskyTKe [0; 7]: a) o cuHycam;

0) mo kocunycam. [loctpoiiTe rpaduku GyHKIIUHA U CYMM PSIJIOB.

Tema 7. Kpamnvie u nosepxnocmiule unmezpaol.
221. Unrerpupyema nu GyHkuus 1,/(x —y)nmo kpaapary 0 < x < 1,0 < y < 17

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

223. CBenute ABOMHOM WHTErpaj ffﬂ f(x,v) dxdy K MOBTOpPHOMY ABYMs CIIOCOOaMH,
ecin: a) (D) — obnacT, OrpaHHYCHHAs JUHUAME v = 3x~, ¥ = 6 — 3x; 0) (D) — Tpaneuus c
BepmmHamu (—1, 4), (5, 4), (1, 1), (4, 1).

224. N3mennte MOPSII0K WHTETPUPOBAHUS B UHTEerpajie:
-1 0 0 0
I, dx [ s F (e y)dy+ [ dx [ f(x,v)dy n.
225. Haiigure cpenHee 3HA4YEHHE f(x,¥v) = x+ 2yno MPSIMOYTOJIbHUKY,

OrpaHUYCHHOMY IPSIMBIMU X = 1, ¥ = 2 K OCAMHU KOOpAUHAT.

226. N3o0pa3zute Ha IIJIOCKOCTH Oxy o0pa3 burypst
G'={(r.d): 2=r<3, 0=¢ < n/4} npu orobpaxeHuu x = rcosdp, y= rsind. SApatercsa
JIM 3TO 0TOOpaKEHHE B3aUMHO OJTHO3HAYHBIM?

227. Haiinure iouaib ¢burypsi, OrpaHUYEHHOU JUHUSMMU:
Axy=4x+y=50)(x*+y)=8xy,x*+y*=1(x*+y* < 1).

228. Haiinure 00bEM Tena, OrPAHMYEHHOrO MOBEPXHOCTAMU z = In (1 +x* + y7),
z=0,x"+y*=2.

Kpureprnn u mkana orjeHHBaHUS MO OLEHOYHOMY CPEICTBY «(DpOHTANBHBIN M HHIMBHYaTIbHBIN
OIIPOCY

IIIxana oneHuBaHuUsA Kpurepuii onieHuBanus

OTIUYHO (5) CryneHT TinyOOKO W B TOJHOM OOBEME BIAAECET HPOrPAMMHBIM
MaTtepuaioM. ['paMOTHO, UCUEPIBIBAIOIIE U JIOTUYHO €r0 H3JIaracT B
YCTHOM WM nmuckMeHHOU (opme. [Ipu 3TOM 3HAET peKOMEHIOBAHHYIO
JTUTEPATypy, MPOSBISET TBOPUCCKHUH IMOAXO] B OTBETaX HA BOMPOCHI U
MPaBUJIBHO OOOCHOBBIBAET NPUHATHIE PEIIEHHUS, XOPOIIO BIAJeeT
YMEHHSIMHM M HaBBIKAMU TIPH BBITIOJTHEHUH NMPAKTHICCKUX 3a]1a4.

xopotuo (4) CryneHT 3HaeT NOpOrpaMMHBIA MaTepuajn, IPaMOTHO U 1O CYTH
u3jgaraeT ero B YCTHOM MM TNHUCbMEHHOM ¢Qopme, nomyckas
HE3HAYUTENIbHbIE  HETOYHOCTHM B  YTBEPXKIEHHUSAX, TPAKTOBKax,
ONpENCIEHUAX M KATErOpusX WIN HE3HAYUTEIBHOE KOJIMYECTBO
omnbok. [Tpu 3TOoM Brageer HEOOXOAUMBIMU YMEHUSIMU U HaBBIKAMU
IIPY BBIIIOJIHEHUH NPAKTUYECKUX 3a/1a4.

ynoBieTBopuTenbHO | CTYyIEHT 3HAaeT TOJbKO OCHOBHOM IpOTrpaMMHBIA  Marepual,

(3) JIOMyCKAaeT HETOYHOCTH,  HEAOCTaTOYHO  4YETKHE  (OPMYJIUPOBKH,
HEIOCJIEI0BaTeIbHOCTh B OTBETAX, M3JaraéMplXx B YCTHOM WIH
nucbMeHHOW (opme. [Ipu 3TOM HEITOCTaTOYHO BiIAJEET YMEHUSAMHU U
HaBbIKaMU TP BBINOJHEHUH MpakTHUecKux 3anad. Jlomyckaer 1o 30%
OIIMOOK B M3JIaraeéMbIX OTBETAX.

HeyoBieTBOpUTEIbHO | CTYJEHT HE 3HAeT 3HAUMTENIbHOM 4YacTH MpOrpaMMHOrO MaTrepuana.

(2) [Tpu sTOM JTOTTyCKaeT NMPUHLIMITHAIBHBIE OIIMOKH B JJOKAa3aTelbCTBAX, B
TPaKTOBKE TOHATUNH M KaTEeropuil, MpPOSABISET HU3KYIO KYIbTYpY
3HaHWH, HE BIAJEET OCHOBHBIMM YMEHUSMU W HaBbIKAMH IIPH
BBIMIOJTHEHUH MPAaKTHUeCKUX 3a/1ad. CTyIeHT OTKa3bIBae€TCSl OT OTBETOB
HAa JIONIOJHUTENIbHBIE BOITPOCHI
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TunoBble BADUAHTHI KOHTPOJIBLHBIX PadoT:

Tema 1. Jluneiinas anceopa.
Bapuant Ne 0
1. Pemuth cucteMy JIMHEMHBIX ypaBHeHUN MeTooM Kpamepa
3%, + 2x,+x3 =5
2xy +3x,+x3=1
2xy +x, +3x; =11

2. BeruucauTe onpeaennTelb

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

3. PemuTh cucteMy JMHEWHBIX YPABHEHUH MaTPUYHBIM METOJ0OM
lx, —2x,+3x, =6

2xy +3x, — 4x, =20

3%, —2x,—5x; =6

4. Haiitu maTpuily, 0OpaTHYIO K TaHHOM
2 1 1
(5 1 3)
2 1 2
5. Pemnth cucreMy JIMHEMHBIX ypaBHEHMM MeTOI0M ['aycca
4xy —3x, + 2x3 =9

5x, +6x, — 2x; = 18

Tema 2. Ananumuueckas 2eomempusi.
Bapuant Ne 0
JlaHbl KOOpAMHATEI BEpIINH upamMuisl ABCD:

2 6 4 2
A=|-3 B=|1 c=| 8 D=|-1
) -0 =) ()
Haiitu:
1) nmunsl pedep AB, AC, AD .
2) yron Mexny pedpamu AB u AC,
3) yroa mexay pedpom AD u ocHoBaHueM ABC;
4) BeraucnuTh 1I0ma s oCHOBaHusS ABC,
5) Beraucianth 00beM nupamMuasl AECD;
6) 3Has 00BEM TUPaAMUIBI U TUIOMIA b €€ OCHOBaHUS AEC, HAlTH BhICOTY h mupamuasl ABCD;
7) Halitu ypaBHeHUE TIIOCKOCTU OCHOBaHUs AE , KOTOpas MPOXOIUT uepe3 Touku 4, B u C.
8) CocTaBuUTh KAHOHUYECKHE YpaBHEHHS MpPSIMOW, KOTOpas MPOXOAUT Yepe3 BeplinHy D
MEPIECHINKYIISIPHO K IJIOCKOCTH OCHOBAaHUA
9) Haiitu Touky K mepecedeHust MoJy4YeHHON IPsIMOM C MIIOCKOCThIO OCHOBAHUSA @;
15



10) Haiitu paccrosiHue OT BepUIMHBI [} MHUpaMUAbl J0 IJIOCKOCTH OCHOBaHUS (7 M CPaBHUTH

MOJIYYEHHBIN pe3yibTaT C JIJIMHON BekTopa DK .

Tema 3. Mamemamuueckuti ananus («Beedenue 6 mamemamuueckuii
ananuszy, cemecmp 1).

Bapuant Ne 0
1. Haiitu oGsacTh onpeaeneHus 3aJaHHbIX (GyHKINH.
(x+2 1 In(1+ x)
Y= |13z "2 ]
\ X X
2. Halitu npenensl.
3x°+2x*—3x+1 2x*—7x+3
lim — lim ——
oo 2x3 +4x2 +3x— 8 x—=3x%—8x +15

3. I/ICHOJII)SYﬂ 3aMCYaTCIIbHBIC IPCACIJIbl, BBIYUCIIUTD:

1 — cos3x (3:{ + 3):x+4

lim = lim | ——
=0 x© x—m \3x+ 5

4. Haiitn Mpeaciibl, UCITOJIB3Yys SKBUBAJICHTHBIC OECKOHEYHO MAaJIble (I)YHKI_II/II/I

~ In(1+ 3x?) (> —1)
lim — lim ———
x>0 x° — hx* =0 x

5. UccnenoBaTh (yHKIMIO Ha HENPEPHIBHOCTb, HAWTU TOYKU pa3pbiBa QYHKIMU U YCTAHOBUTH
ux xapakrep. CaenaTb CXeMaTHYECKUM YEPTEXK.

L x+4; x=-1

flx)=2=3+1 x*+2; —-1<x<1
2;x =1

Tema 3. Mamemamuueckuti aunanuz («Heonpeoenenmnwiii unmeepany,
cemecmp 2).

Bapuant Ne 0
1. Haiitn HeonpeaeneHHbIH HHTETpajl, UCIOJb3Yys TaOJIHUILy U €r0 OCHOBHBIE CBOMCTBA.
3, — . .~ 1 4elx
J(x “4+5xw“1+1“x—a—ﬂ)dx J-
vx* x—4
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2. HaiiTu HeompeneNeHHBIH MHTErpajl, HUCHONb3ysd MeToJ (OPMUPOBAHUS CHEIHATIHLHOTO
BBIPKEHMSI TI0]T 3HAKOM nuddepeHimana.

J[x:—Ej‘}Exdx J-y’x:—Ex—i-S[Ex—E]dx

3. Hanitn Heonpez[eneHHHﬁ HUHTErpaia, HCIOJb3yd METOJ 3aMCHblI IIEPEMCHHBIX U METO[J
HHTCTPpHUPOBAHUSA 11O HACTAM

f[z}ff—xfs.f“)dx flmdx

12

4. Haiitu HeomnpeaeieHHbII HHTErpall OT IPOOHO-PAIMOHAIBHON (DYHKIIMN

— dx
x—1 x-+7x+15

lf(8x54—2x:—k4x——1]dx J‘ 12

5. HaiiTu HeonpeieneH bl UHTerpaji OT TPUTOHOMETPUUECKUX (DYHKIIUH

. 2—50x m
sin2x - cosdxdx Cos 3 singdx

Tema 3. Mamemamuueckuti ananuz («OnpeoeneHHblil UHme2paLy, cemecmp
2).
Bapuant Ne 0
1. BeruucauTs onpeneneHHblii MHTErpat:

1

J 241 g
(x*4+ 3x+ 1)

o

2. BeruncnuTh miomaas GUrypbl, OrpaHU4eHHYIO JTUHUSMU:

{x = Bcos’t — 5cos2
y=x°, F:Esinat’ P ﬂ{p.
=7 _ y° T —
y=2-x 0st<= 0=f=3
2
3. BbuucauTs IMHY AYTH KPUBOM:
= 3(t —sint
¥ = —In(cosx), {x = ( sint) ' p = Zcosg,
T y = 3(1 — cost) o T
e m ==
0=x=% Sst<m =3
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4. Bpruucauth o0BeM (3a7aua a) W IUIOIMIAJL IMOBEPXHOCTH BpamieHus (3agada 0) Tena,
MOJTyYEHHOTO BPAIICHHEM 3aIaHHOUN (PUTYpBI BOKPYT OCH O x:

3~ y=1—ux;
)y =x7,y=x. 6)x 0; =1

5. BBIYHCIUTh HECOOCTBEHHBIN HHTEIPAJl HJIM YCTAHOBUTH €0 PaCXOAMMOCTh
[=a}
J xe™* dx
0

Tema 5. J{uppepenyuanvrvie ypasrenus.
Bapuant Ne 0
1. Haiitu oOmee permenue win pemuTs 3anaqy Komm mis nuddepeHnuanbHbpIX ypaBHEHUH C
pa3AeNAIONIMMUCS TIEPEMEHHBIMU:

—
_'!,;I"I = 2\',!};!"

xy' —ylny =0
y(0)=1.

2. Haiitu oOuiee perieHue Wi pemuth 3anady Komm ans oxHopoHbIX AudQepeHnnanbHbIX
YPaBHEHUH IIEPBOTO MOPsJIKA.

vdx + E[f"x_}r —x}d}r =0

xyiy' — (x*+v¥) =0
y(1) =1

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

y' 4+ tgxy = —cosx; v+ 2y _e

x X

4. Haiitu oOmiee peuieHue wid pemuTh 3anady Komm s auddepeHnnanbHbIX ypaBHEHUN
BTOPOTO MOPSJIKA, TOMYCKAIOIIMX MOHMKEHUE MTOPSAKA
2 2x

: ' ' = ;

y" — cosbx = ——y
x+ 1

VX

5. Haiitm pemenus nuHEHWHBIX AudQepeHNaNbHbIX YpPaBHEHHM BTOpPOro MOpSAIKa C
HNOCTOSIHHBIMU K03 purimenTamu

}FH_l_Z}FJ =|:I: }FH_Z}FJ_E}F=E4I:

Tema 6. Teopus psoos.

Bapuant Ne 0
1.3anummre Gpopmyity oO1Iero wieHa psaa.
ity
3 9 27 81
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2.JlokazaTh pacXOAMMOCTb PsJIa, TOJIB3YACh HEOOXOIMMBIM TPU3HAKOM CPABHECHHSI.
3?2
2n

n=1

3. HCCJ’IGI{OB&TB pad Ha CXOI[I/IMOCTB IIpUMCEHAA ,I[OCTaTO‘IHI)IC HpI/I3HaKI/I CXOIUMOCTH pAa0B.

z 3n. z (n + 1)” z
n" 2n n (n+ 1]1115(11 +1)

n=1 n=1

4. I/ICCJIG):LOBaTL psiaBl Ha aOCOMOTHYIO CXOAMMOCTD.
Z ( ]” 3n + 1
n= '

5.Haiitn nHTEpBAI CXOAMMOCTH CTEIIEHHOTO Ps/a.

(=)

ZE(HEJH

n=1
Tema 7. Kpamuvie u nosepxHocmmule UHmMe2pabi.
Bapuant Ne 0
1. 3MeHuTh MOPSIIOK MHTETPUPOBAHKS B MOBTOPHOM HHTETpaje M ClIelaTh YepTex OOJacTH
MHTErPUPOBAHUSA

0 —Ix+6 -1 0

de f Flay)dy fdv ffdx+ dv Lfdx

-2 —Jaty -1 =¥

2. BeluucnuTh 1BOMHOM nHTErpai no obaactu D

f (12x%y? + 16x3y ) dxdy; -ﬂ ye ¥ 2dxdy;

e

D:x=1y=x%y=—/x. D:yv=In2,y=In3,x=2,x = 4.

3. BBI‘II/ICJ'II/ITL I/IHTeraJIBI Nepenist OT IEKapTOBBIX KOOPAUHAT K MOJSPHBIM:
1 V1-
1 —x?— 'LF‘
— = dy
| 14 x24 y2
0

4. C nomouipl0 JBOWHOTO WHTErpana BbIUMCIMTH IUIOUIA/b IUIOCKUX (UTYp, OTpaHMYEHHBIX
JIAHHBIMU JIMHUAMU

y:i—2y+xt=0,
v=3/x,yv=4e*,y=3,v=4. y:—4y+xi=0,
v =x,a"f§,}r =3x.
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5. IlnactuHka D 3aJaHa HEPAaBEHCTBAMH, |l - IOBEPXHOCTHAs IUIOTHOCTh. Haiitm maccy

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

6. Haiitu KOOpJAUWHATBbl NLEHTPA TAKCECTH IIJIOCKUX OJHOPOAHBIX IINIACTHH, OIPaHUYCHHBIX
3aJaHHbIMH JIMHUAMU

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

7. BIYHCIUTh TPOHHON HHTErpall o oonactu V

ﬂ] 2vie*™ dxdydz; ﬂ] xdxdydz;
v
14

V
_'x=l],}r=j_,}r=;x, vy =10x, vy =0,x =1,
TrIz=lil,z=l. z=zxy,z=0.

8. C IIOMOIIIBIO TpOﬁHOFO HHTCIrpajia HaliTh 00BEM TCJla, OI'PAHUYCHHOI'O 3aJdHHbIMU
IMMOBEPXHOCTAMU

y = 16vV2x,y = V2x, x*+y* =2y,
z=0,x+z=2. z=5/4—x%z=0.

KpI/ITepI/II/I N IKajla OHOCHUBAHUS II0 OLOCHOYHOMY CpPCACTBY «KOHTPOJIbHAA

paboTta»
[ITkaa olleHUBaHUS Kputepuii orieHnBaHus
5 KonTponbHas paboTa BbIIIOJIHEHA HA BBICOKOM YpOBHE (TIpaBUJIbHBIE
otBeThl Aanbl Ha 90-100% BompocoB/3anay)
4 KonTponbHast paboTa BbIIIOJIHEHA HA CPEAHEM YPOBHE (TIpaBUIIbHBIE
OTBETHI IaHbl Ha 75-89% Bompocos/3anay)
3 KonTponbHas paboTa BbIIIOJIHEHA HA HU3KOM YpOBHE (TMpaBUIIbHBIE
oTBeTHI JaHbl Ha 50-74% Bompocos/3anay)
2 KonTponbHas paboTa BbIIIOJIHEHA HA HEYIOBIETBOPUTEILHOM
ypoBHE (TIpaBUJIbHBIE OTBETHI AaHbl MeHee YyeM Ha 50%)
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Tunosble BapUaHTbl HHIUBHUAYAJbHBIX 3aJaHUM:

Cemecmp 1.
Bapuant Ne 0

1. Janbl KOOpAMHATHI BEPIUIUH TpeyrojabHuka ABC:
A(—8; — 3); B(4 —12), C(8; 10).
HeoOxomnmMo HaliTu:
- JUINHY CTOPOHEBI AF
- ypaBHEHUE CTOPOH AE U BEC U UX yIrJIOBble KO3 (DUIINEHTHI,;
- YyroJ s Mexay NpsAMeIMH AF 1 5C B paluaHax;
- ypaBHEHHE BBICOTHI £} U €€ [UINHY;
- ypaBHeHUE MeauaHbel AE U KOOPAMHATBI TOYKH K IepecedeHus dTOU
MeJIMaHEI C BBICOTOH D,
- ypaBHEHUE NPSAMOML, KOTOpas IPOXOJAMUT Yepe3 TO4YKy K
IapajieJIbHO K CTOPOHE AR,
- KOOpAUHATBl TOYKU F(Xxg, Vs ), KOTOpas HAXOAMUTCA CUMMETPUYHO
TOYKE A OTHOCHUTENBHO NpsiMOu CD.

2. Jlano: Touka A(2; 5) u npsmas y = 1. Heo0Xo1uMO cOCTaBUTh ypaBHEHUE F€OMETPHUUECKOTO
MECTa TOYEK, PABHOYJAJIEHHBIX OT 3aJJaHHOM TOKU A(x,, V) ¥ IpAMOU y = d.
[TosryueHHOE ypaBHEHHE IPUBECTU K NIPOCTEHIIIEMY BUAY U OCTPOUTH T'pauK KPUBOIL.

3. 3amaHbl ABE CHCTEMBI JIMHEHHBIX ypaBHeHHH. Pemmth mepByro cucremy meronom Kpamepa.
[TosrydyeHHBIM NP pEUICHWM IIEPBOM CHUCTEMBI PE3YJIBTaT IPOBEPUTH C ITOMOLIBI0 METOIA
oOpartHo# MaTpulsl. Bropyro cuctemy pemuts ¢ nomoubio Metona ["aycca.

3x, + 2x, — 1x; =11, 1, +2x, —1x; =1,
4x) — 1x, + 4x; = —10, 3x, +5x, —1x; =1,

4. laHbl KOOpAMHATHI BEPIIUH NUpaMuisl ABCD:
A(2; —3; 1),B(6; 1; —1),C(4 8;,—9), D(2; —1; 2).
Heob6xonumo:
— 3ancatb BeKTOPEIAB, AC, AD B OPTOHOPMAJIBHOI CHCTEME {f,}, E]-
Y HalTU MOZYJIH 3TUX BEKTOPOB.
- Haiitn yron mexny BeKTopamu AB u AC.
- Haiitn npoexuuro BekTopa AD Ha BEKTOP AB.
- Beraucnuts miomans rpanun ABC.

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

fl(—3; —2; —41-:], B[—4; 2; —?:], C[S; 0; 3),M[:—1; 3; ﬂj.
HeobOxomumo:
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TOYKU A, B u C.

CocTaBuTh ypaBHEHHE IUIOCKOCTH (I, KOTOpass IPOXOOUT 4Yepes

CocTaBuTh KaHOHMYECKHE YPAaBHEHUS NPSMOH, KOTOpas MPOXOAUT
yepe3 TOUKy M NepHeHAUKYJISIPHO K INIOCKOCTH (.

HaiiTu Touku nepecedyeHus moJy4eHHON MPsIMOM € TJIIOCKOCThIO @ U
C KOOPAWHATHBIMU IIJIOCKOCTAMU XOY, X0Z, YOZ,

Haiitu pacctosiHue oT TOUku M 10 TUIOCKOCTH @.

6. Berancauts caepyroniue npeaeisl (He noiab3ysch npaBuiaom Jlonurans).

x*—2x243
lim —
a—om dx= 4+ 3x + 2

3x*4+8xL5
lim ——
x=—13x-+9x 4+ 6

1 — cosdx

5 »

12

lim
x—=0

x*+2
lim ————
x=m 3x-+2x—1

Vvae+4—-1

lim —
x=—9

x—+—3

sin3x

lim
x==0 tg 2x

3

x+2

lim
x—0

2x2—3x —2
lim ———
x=2x-+3x + 10

2—+/x—3
lim —
x=7  x=—49

lin'é[l + 4:()1_7

7. 3apannyio QyHKIMIO v = f(x) UCClIe0BaTh HA HEMPEPBIBHOCTh U BBISICHUTH XapaKTep TOYCK
paspeiBa. Crenath cXeMaTH4ecKuii rpaduk

fx) = 47

flx) =

8. Haiiti nepByto npon3BoHy0 ¥, 3aJaHHbBIX QYHKIHUIA:

_2(3x*+4x’—x—2)

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

¥

—

4 ! .
9. Haiitn nepByto NpOM3BOJIHYIO V',. 3aJaHHBIX (QYHKIIMI:

v = (Hrctng':l.-’ﬂln (arctgx)

}r:x.e}'
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=sinV3+—-

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

ecal x = —
2

x —1n(z +e*+2/e +ex + 1]

1 sin®3x

3 cos6x

_3t7+1
3t3

+3
=sin|—+1t
y 51n(3+)



10. Jlana ¢yHkuus v = f(x) um 1Ba 3Ha4eHUs aprymMeHTa x, U x,. HeoOxomumo HalTh

NpUOIMKEHHOE 3HaYEHUE NaHHOH QYHKUHUM NPH X = X,, UCIIOJIb3Ys €€ 3HAYCHUE NIPU X = x, U
3ameHss npupocT Ay Gynkuuu v = f(x) coorBeTcTByomuM auddepennuanom dy:

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

11. BoInonHUTE MOJIHOE KCCIeI0OBaHUE 33JaHHBIX (QYHKIUN U OCTPOUTH UX TpaduKH:

3 2x
v:ﬂ v:e_ F=x3_3x2+3

xZ g 2x

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

1.

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

4acTb Kypca U 3a0biBaeT (ct-t)-t0 4yacTb. CKOIBKO JHEH HY)KHO IIOTPAaTHTh Ha
MOJIFOTOBKY, 4TOObI ObUIa M3ydeHa MaKCUMallbHas 4yacTh Kypca? Pemmuts 3amauy npu
YCJIOBUH, YTO k = 3o = 1/48.

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

maccy  (cropaer) MIPOTIOPIIMOHATBHO BpEMEHU MaJICHUsI. Koaddurment
nponopuroHanbHocTd k = 100 kr/c. Cuurasd, 4TO0 HavanbHas CKOpocTh IV, =0,

yckopernue g = 10 m,/c, HalTH HaUOOJIBIIIYI0O KMHETHYECKYI0 HEpPruio Tena. Pemuts

3a7a4y Opy yciaoBuu, yro H = 1805 m.

Cemecmp 2.
Bapuant Ne 0

1. BerarcinuTh HEONpEaEICHHbIE HHTETPaJIb:

2x% 4+ 5x3 — 12x2

]

3 —
f 7x°+40x—96 , J ax Jx:cosdl-xdx.

xvxi— 16

2. BBIYHCIUTD OTpe/IeTICHHBI HHTETPa:

dxdx

f

(Bx—8)2—23x—8+4

3. Beruncauts miomazas GUrypsl, orpaHiYeHHOM napaboiaMu:

all +1 x_‘+3 +6
V= — X W= — X
B 2 - 2

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

Jx +4x + 13
1

23



5. UccnenoBarh GyHKIMIO = = f(x, V) Ha SKCTPEMyM:

z=x}r—x:—2}r:+x+lﬂ}r—8.

6. Haiitu o6miee pemenue (o0mmii mHTErpan) 1udepeHInaIbHOTO YPaBHEHHUS
8x + 5y

 5x— 2y

!

7. Hano muddepeHanbHOe ypaBHEHHE BTOPOTO MOPSIKA, KOTOPOE MOIYCKaeT MOHM)KEHUE
nopsiaka. Haiitu yacTHoe perienue, KOTOpoe yIOBIETBOPSET 3a1aHHBIM HAYAJIbHBIM YCIOBUSIM.

xy' =y —x?=0,y(1) =¥/, y'(1) =3.

8. 3amaHo nuHEHHOEe HeogHOpOoaHOE MU (dEepPeHINATBFHOES ypaBHEHUE BTOPOrO TOPSIKA C
MOCTOSIHHBIMH ~ KOod(purmentamu. HaiiTu yacTHOe pelieHue, KOTOPOE  YAOBIETBOPSET
HpI/IBe[[eHHBIM HadYaJIbHBIM YCJIOBI/DIM.

y'—2y' —8y =16x"+ 2,v(0) =0,v'(0) =5.

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

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

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

Cemecmp 3.
Bapuant Ne 0

1. HccnenoBaTh Ha CXOAUMOCTh YUCIIOBOM pAn:

(=)

i 1 (En + 1)”5 Z 1
2" \2n—1 nln?(3n+ 1)

n=1 n=12

2. UccnenoBaTh Ha aOCOTIOTHYIO U YCIIOBHYIO CXOJIUMOCTb YHCIIOBOM psiJ

i (=1)"n
2?!

n=1

3. Haiitu 065acth cxoauMocTy QyHKIIMOHATIBHOTO psifa

i (n—2)3(x +3)™
In+3 )

n=1

4. BbIlUuCIUTh MHTETpall
0.1

J e_E“:dx

o
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¢ TouHocThio 10 0,001.

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

6. I3MeHUTh NOPSAI0K HHTEIPUPOBAHHUS
-1

[o [ rocs [or [ ran

2 -J2+y =¥

7. C mOMOIIIBIO0 TBOMHOTO MHTErpajia HAalTH TUIONIAaaAb GUTYPBI, OTPAHUYCHHOMN JIMHUSIMHU
v=3/x, y=4e% yv=3, yv=4

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

9. Teno V 3aJaHO ITOBCPXHOCTAMHU, YTO €0 OIrpaHUYMBAIOT, L— YACJIbHAs IJIOTHOCTL. Haiitu
Maccy Tena.
V:i64(x® +v%) =z, x*+yi=4, y =0, z=0 (y=0, z = 0);
_5(x*+y7)
==

10. Haiitu paboty cunsl F = (x% — 2y)7+ (y* — 2x)], Ipu nepeMeleHnn BIOIb IMHUH L:
oTpe3ok M N, oT Touku M(—4; 0) k Touke N(0; 2).

11. Haiitu mnOTOK BekTOpHOro oM F =x1+yj+zk, depes 4acTb IUIOCKOCTH
P: x4+ y+ z = 1, pa3MeLlICHHYIO B MIEPBOM OKTaHTE (HOpMaslb 00pa3yeT OCTPBIN Yroi ¢ OChIO
0Z).

12. HailfTu DOTOK BEKTOPHOIO MOJS F= (e +2x)1+e*J + e’k yepe3 3aMKHYTYIO

MoBepxHOCTh 5: x+v+z =1, x =0, y =0, z =0 (HopMasab BHELIHSA).

Kputepun u mikana oljeHMBaHUS IO OLIEGHOYHOMY CPEJICTBY «UHIWBHUIYyaJbHbBIC
3aTaHus

HIkana OLIEHUBAHUS Kpurepnii onieHnBanus
(uHTEpBaI OAIITIOB)
3auTeHo IIpaBuibHO penens! 90-100% 3anannii
He 3aureno [IpaBuibHO peniensl MeHee 90% 3aganuii

OueHoYHbIE CpeACTBA VISl IPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Tunosoui 6unem. Cemecmp 1.

buner Ne 0
1. TlpousBeneHust BEKTOPOB. 1 6amn
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2. PemuTh cucTeMy JIMHEHHBIX areOpandeckux ypaBHEHUH 1 6ann
3%y +4x, + 2x; =8
1 +5x,+x;=10

3. 3amaHbl KOOPJMHATHI BEPIIUH TPEYTOJIbHUKA 1 6ann
A,(3;1;4),4,(—1;6:1),4;(—1:1; 6). Haifru:

a) BeKTOpbl ¢ = A, A, u d = A, A;;
0) IJIMHBI BEKTOPOB ¢ M d,

B) CKQJISIPHOE NIPOM3BEIEHHE BEKTOPOB C

J1) YrOJI MEXK1y BEKTOPAaMHU ¢ M d;
€) BEKTOPHOE IIPOM3BEICHUE ¢ X
’K) IUIOIAb TPEYTOabHUKA A, A, 4.

4. HaiiTu mpon3BOIHYIO 1 Gamn
y=(x*+x+1) - tg(2x)

5. [IlIpoBectu monHoe ucciaen0BaHUE PYHKIIMHA U TOCTPOUTH Ipaduk 1 Gamn
e MNxetl)
YT+ 1)
Ymeepoicoeno na 3acedanuu kageopwor IIM, npomokon Ne_ om 20 e
3aBenyromuii kapeapoit ooy. Manwiii B.B.
Jlextop ooy. Manwiii B.B.

Tunosou 6unem. Cemecmp 2.

buner Ne 0
Yacrs |. TeopeTnueckuii Bonpoc.

(IToxHOCTBIO pacKpbITHI BOIPOC OlLleHUBaeTcs B 1 6ain).
1. [TonsiTue mepBOOOpa3HOI

Yacrs |l. 3ananre HauaaIbHOTO YPOBHS CIIOKHOCTH.
(ITpaBusIbHO BBINOJIHEHHOE 3a/1aHUE OIIEHHUBAETCs B 2 6asia).

1. Haiitu pemienust ypaBHeHH 2. BeruncnuTh HEONpeIeIeHHbIN HHTErpal
] ' 2
¥ +3y" = 0. f(x +2x +3)dx
Yacrs |11. 3aganne 6a30BOro ypoBHS CIOKHOCTH.

(ITpaBusIbHO BBINONIHEHHOE 33/1aHUE OIIeHUBaeTCs B 1 Gaiwn).
3. [IpouHTerpupoBaTh pallOHAIBHYIO ApO0b
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(2x+ 16)dx
(x+1)(x*+4x +13)

4. Jlns ¢yskumu w = Sx’y — 3xy + x°

HarpaBJieHHIo BekTopa 5 = AB: A(1; 2;—1), B(3;—1;0).

Yacre V. 3aianne noBeIIIIEHHOTO YPOBHS CIOKHOCTH.
(ITpaBunbHO BBIONIHEHHOE 3a/1aHue — 1 Oam).
1. HaiiTu penienust ypaBHEHUM

y' 43y = 3xe ™,

Ymeepoicoeno na 3acedanuu xageopwor I[IM, npomokon Ne_ om 20
3aBenyronui kadeapoit oouy.
Jlextop ooy.

Tunosou 6unem. Cemecmp 3.

Buiter Ne 0

1. CxomumocTts u cymma psiga. Heodxonumoe ycinoBre CXOAUMOCTH.

2. MHccnemoBath Ha CXOUMOCTh PSif

(=)

Z (—1)"n
n*+5n—7

n=1

(=)

Z (n+1)! 27
(n+1)"

n=1

HaWTH TpajJMeHT U MPOU3BOJIHYIO B TOYKE A IO

2.

Manwviui B.B.

Manwvii B.B.

1 Sayn

2 bayuia

3. HW3meHuTth nopsAaok uHTErpupoBanus. O61acTh HHTETPUPOBAaHUS U300pa3uTh 1 Gamn

Ha yepTexe

J. dx J. flxy)dy
o éx:,

4. BbIYHCIUTH KPUBOJMHEHHBIM UHTETPAJ BOJIb KPUBOIl L, IPH N3MEHEHUH

napameTpa oT ty J0 t,!

J-dx—i-d}r; rae L y=—V2—-t; t;, =1, t,=2
L

Ymeepoicoeno na 3acedanuu xageopwor IIM, npomokon Ne_ om 20
3aBeayronuii kadenpoit ooy.
JlexTop ooy.
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Kputepun u mikana OIIEHWBAHHUS MO OIICHOYHOMY CPEICTBY IMPOMEKYTOYHBIN
KOHTPOJIb (9K3aMeH)

IIIxana oneHUBaHUI Kpurepuii oueHnBanus

oTINYHO (5) CryneHT T1y0OKO U B TMOJIHOM O0BEME BIIAJIEET MPOTPAMMHBIM
MaTepuaioM. [paMOTHO, HCUEpNbIBAIOIIE U JIOTUYHO €ro
u3JlaraeT B YCTHOW win muchMeHHOU (opme. [Ipu sTom 3HaeT
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSIBISIET TBOPUECKHUM MOIX0]T
B OTBETax Ha BOMPOCHI U MPaBUIHHO OOOCHOBBIBAET IMPUHSTHIE
pEIICHUs, XOpOIIO BIAACET YMCHHSIMH M HABBIKAMH IPU
BBIMIOJTHEHUH MTPAKTUYECKHUX 3a]1a4.

xopoio (4) CTyneHT 3HaeT MporpaMMHBIN MaTepuall, TpaMOTHO U IO CYTH
U3JaraeT ero B YCTHOH WJIM NUCHbMEHHOW (opme, IoImycKas
HE3HAUUTEJIbHbIE HETOYHOCTU B YTBEPXKICHMSIX, TPAKTOBKaX,
ONpEACIICHUAX U KAaTEropusax WU HE3HAYUTEIIBHOE KOJIMYECTBO
omunbok. [lpu sTOoM BiageeT HEOOXOAMMBIMU YMEHHUSIMHU U
HABbIKaMU NP BHINOJIHEHUH IPAKTUUECKUX 3ajau.

YAOBJIETBOPUTENHHO (3) CTygeHT 3HAaeT TOJbKO OCHOBHOW IPOTPaMMHBIN MaTepuall,
JIOITYCKAeT HETOYHOCTH, HEJIOCTATOYHO UYE€TKHE (POPMYITHPOBKH,
HEMOCIIE0BAaTEIbHOCTh B OTBETAX, M3JIaraéMblX B YCTHOW WIIU
nucbMeHHOW  (opme. [lpm 3TOM HEIOCTATOYHO BIIAJEET
YMEHHSIMH U HaBBIKAMU MPU BBIMOIHEHUH MPAKTHUYECKHUX 3a7ad.
Jomyckaet 10 30% ommOOK B M3JIaracMbIX OTBETAX.

HEyHOBIETBOPUTENBHO (2) | CTyneHT He 3HaeT 3HAYUTENbHOM YacTH IPOrpaMMHOrO
Marepuana. [Ipu 3TOM AomyckaeT NMPUHUIUNHUAIBHBIE OIMIUOKH B
JI0Ka3aTeNbCTBAX, B TPAKTOBKE MOHITHI U KaTErOPHii, IPOSBIIAET
HU3KYIO KYJIBTYPY 3HaHMM, HE BJIaJICET OCHOBHBIMU YMEHUSAMH U
HaBbIKAMM MpU BBINOJHEHUU MpPaKTHUYeCKuX 3anad. CTylIeHT
OTKa3bIBACTCSI OT OTBETOB HA JIOTIOJIHUTEIIbHBIE BOITPOCHI
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JIncT n3MeHeHn U JOTTOJTHEHU I

/o

Bunw nomonuenuii u
U3MEHEHUHU

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

[Toamucs (¢
pacugpoBKOii)
3aBejyroniero kadenpoit
(3aBemyromux Kadeapamn)
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JKCnepTHOe 3aKJII0YeHHe

ITpencrasnennslii poHA oueHOYHBIX cpeacTB (nanee - POC) Mo AUCLHUILIHHE
«Marematuka» coorBetcTByeT TpeboBanusM @I'OC BO.

ITpennaraemsie GOpMBI U CpeICTBA TEKYILETO U MPOMEXYTOUYHOTO KOHTPOJISI
aJIeKBaTHBl 1LEJIM M 3aJa4aM peaJu3aldd OCHOBHOM Ipo¢eCCHOHANTBHOM
o0pa3oBaresbHOM pOrpaMMBbl o HaIpaBJIEHHIO MOATOTOBKH
44.03.04 TIpodeccuonansHoe obyyeHue (1o OTpacisam).

OueHouHble  cpencTBa  JUis  TEKyLIEro KOHTPOJS  yCIIEBaeMOCTH,
MPOMEKYTOYHON aTTECTALUMU 110 UTOraM OCBOEHHS AMCLUIUIHHEI ITPECTaBIeHbl B
TIOJIHOM oObeMe.

Buzabl OLEHOYHBIX CpeACTB, BKJIIOYEHHbIE B IpeACTaBIEHHBIH (oHI,
OTBEYaOT OCHOBHBIM NpuHUUNam popmrposanus @OC.

Pa3zpaboraHHblif ¥ TNpeacTaBlIeHHBIA Ui SKCNEpTU3bl (OHJI OLEHOYHBIX
CPEeICTB PEKOMEH/1y€eTCsl K UCIIOIB30BAHHUIO B IIPOLIeCcCe MOATOTOBKU 00yYaroLMxcs,
0 YKa3aHHOMY HaIpaBJIeHHIO.

[Ipencenarens yueGHO-MeTOOUYECKON
KOMHUCCHHU (paKyJIbTeTa KOMITbIOTEPHBIX
CHCTEM I/I MH()OpPMaIIMOHHBIX ;Z

TEXHOJIOT Ui H.H. Berposa
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