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

Ne Kon dopMynHpoBKa Kontpomupyemsie Oransl
/Tl | KOHTPOJIUPYEMOi KOHTPOJIUPYEMOM TEeMBbI y4eOHOM dbopMupoBanus
KOMIIETEHIIH KOMIIETEHIIH JVCLIUATUTHHBI (cemectp
W3y4YEeHUs)
1 |VK-1 CIO0COOEH Tema 1. 1
OCYIIECTBIISATh  MOWUCK, | JInHelHas anredpa (Ha4aIBLHBIN)
KpuTHueckuil aHanus 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 (HaYaJIBLHBIN)
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 Tewma 2. 1
JeSITeTbHOCTD Ha | AHanuTUYeCKas (HauaNbHBIN)
OCHOBE  CIIEHHUAIBHBIX | TEOMETPHSI
HAyYHBIX 3HAaHUHN Tema 3. 1,2
Maremarnueckuit (HayanbHBIN)
aHaIun3
Tewma 4. 2
KommiekcHbli aHanms (HayabHBIN)
Tema 5. 2
Juddepenunanbuole (HayaIbHBIN)
yYpaBHEHHS
Tema 6. 3
Teopus psaoB (HayaJIbHBIN)
Tema 7. 3
Kpatnbie n (HauaTbHBIN)
MTOBEPXHOCTHBIC
WHTETPaJIbI




Tema 8. Teopus nomus
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(HAYaTBHBIN)

IToxka3zare/im M KPUTEPUHU OLICHUBAHUA KOMIIETEHIIMH,
ONMHCaHHe IIKAJ OLeHUBAHUA

/o

Kon
KOHTPOJIMPYEMOU
KOMIIETEHIMH

Iloka3zarens onleHMBaHUS
(3HaHUS, yMCHHSI, HABBIKH)

Kontpommpyemsbie
TeMbl y4eOHOH
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; TEOpUHn
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;
UCIOJIb30BaTh  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,
Tewma 3,

@poHTaNBHBIE U
WHUBHlyaJIbHbIE
OIIPOCBHI;




aHaIu3a, B gactu | Tema 4, KOHTPOJIbHbBIE

muddepennmanbaoro  u | Tema 5, paboThI;
HMHTErpajibHOrO Tema 6, WHAUBHUIyaJIbHbIC
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
aHaimm3a, aHaJIUTHYCCKOM

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

BJIAJICTh.
MaTeMaTH4YeCKUMHU
MOHATUSIMU W CUMBOJIAMHU
TUISI BBIPAXKEHUS
KOJIMYECTBEHHBIX "
KaueCTBEHHBIX
OTHOIIICHHUH,
MaTeMaTH4YeCKUMHU
METOZaMHU U aJTOPUTMaMHU
B MPUIIOKEHUSIX K

TCXHUYCCKHNM HAYKaM.

(I)OHHI)I OIICHOYHBIX CPEACTB 10 TUCHMUIIJINHE «MaTemaTuka»

Bonpocs! 1j151 PPOHTANBHBIX U MHAUBUAYAJIbHBIX ONIPOCOB:

Tema 1. Jluneiinas ancebpa.

1. Kakue  cuctembl  JHMHEHWHBIX  anreOpaMyeckWx  ypaBHEHHUH  Ha3bIBAOTCS
OIpECIEHHBIMU, HEOTIPENETIEHHBIMU, HECOBMECTHBIMU?

2. Kakoii siBisieTcst KBaJipaTHasi CHCTEMa JIMHCWHBIX alreOpandecKux YpaBHCHUM, eCITH e
OIPEAEINTEND PAaBEH HYIIO?

3. Kako#t nomkHa OBITh cHCTEMa JIMHEHHBIX alreOpanmyecKuX YpaBHEHHH, 4TOOBI ee
MOYHO ObLIO pemaTh MeTo oM Kpamepa?

4. Cuctema JIUHEHHBIX anreOpanyecKkux ypaBHeHHMM pemiaercss mertogoM [laycca. Kaxk
y3HaTh, YTO OHA OIIPEJIECIICHHAs, HEOTIPEACIEHHAs!, HECOBMECTHAs?

5. Uro Takoe Matpuna? Kakumu MoryT ObITh MaTpUIbl?

6. Kakue maTpuiisl MOXKHO nepeMHoxaTh? Kak oHM nmepeMHOaroTcs?

7. YTto Takoe ompeaenuTeab BTOPOTro mopsiaKa’?
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8. Urto Takoe ompeaeNnuTenb TPEThero mopsiaka?
9. Uto Takoe MUHOP BIEMEHTA a;; ONpPeIeTuTeNs?

10. Yro Takoe anre6pa1/1quKoe JOIIOJIHCHHUE 3JICMCHTA ﬂz’j OHpe,Z[CJ'II/ITeJ'IH?

11. Yro 3HAUUT pa3IoKUTh OIPEETUTEND 110 JIEMEHTaM CTPOKHU HJIU CTOJIONA?

12. Kakast marpuia Ha3bIBaeTcs OOpaTHOM MO OTHOUICHHIO K JaHHOW KBaJpaTHOM
Marpuiie?

13. Kak 3anmcaTh KpaMEpOBCKYIO CHUCTEMY JMHEHHBIX aireOpandecKux ypaBHEHUH B
MaTpu4HOi popme?

14. Kak mnocTpouTh O0OpaTHyI0 MaTpully A JaHHOW KBaJApaTHOW MaTpHIbl C
OIpe/IeNIUTENEM, OTIINYHBIM OT HYJIS?

15. Yro Takoe BekTop? ero amHa? opt BeKkTopa?

16. ChopmynupyiiTe cBOMCTBA ONEpALIUU CIOKEHHS BEKTOPOB.

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

18. Kakne HECKOJIBKO BEKTOPOB HA3bIBAIOTCA JIMHEHMHO 3aBHCUMBIMH? JIMHEHHO
HE3aBUCUMBIMU?

19. Kak TeOMEeTpUYECKH paclojaraloTcs Iapa WM TPOHKa BEKTOPOB JIMHEHHO
3aBUCUMBIX BEKTOPOB? JTMHEHHO HE3aBUCUMBIX BEKTOPOB?

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

21. ChopmynupyiTe TpaBUIIO CIOXKEHHUS ABYX BEKTOPOB, 33JaHHBIX PA3JIOKEHUSIMH B
HEKOTOpOM Oasuce.

22. ChopmynupyiTe MOHATHE MPSMOYTOJIBHOTO 0aznuca W MPSIMOYTOJIBHOM JEKapTOBOM
CHCTEMBI KOOP/IUHAT.

23. Uto Takoe CKalIsIpHOE, BEKTOPHOE M CMEIIaHHOE MPOM3BeJeHNEe X BeKTOpoB? Kak mx
BbIUUCIATH? [lepeunciuTe ux cBOicTBa M reOMETPUYECKUN CMBICIT.

Tema 2. Ananumuyeckas ceomempusi.

24. Yto Takoe anrebOpamyeckas nuHusa? Chopmynupyiite TeopeMmy 00 MHBAPUAHTHOCTHU
MOPsI/IKA AreOpandecKou JIMHUH.

25. Hanumure  paBeHCTBA, BBIPAXKAIOIIUE yCIOBUS napaiienbHOCTH u
NEePIEHANKYIIIPHOCTH JBYX MPSIMBIX HA TIOCKOCTH.

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

27.Yto Takoe ommrc? ChopMmymupyiite CBOWCTBO (OKAIBHBIX pPAIHMYCOB TOUYKH
srunca. Haiiaure koopauHaThl IEHTpa CUMMETPHUH, TOTYOCH.

28. Kakue mpsiMble Ha3bIBAIOTCA acHMIITOTaMH rurepbonsl? Hammmmure ypaBHEHUS
aCHMIITOT TUNepOOIbl 4x~ — 9y~ = 36.

29. IIpsimast L 3a1aHa ypaBHEHHUEM C YIIIOBBIM KodpduuueHToM y = kx + b. [losicaure
T€OMETPUYECKUIN CMbICT Kk U b.
30. Ilpsimple L, u L, 3agaHel ypaBHeHMsMH L,:v =k,x+b,, L,:v= k,x+ b,.

Hanummure ycnoBus napamieabHOCTH U MEPHIEHAUKYISIPHOCTH 3TUX MPSMBIX.

31. Kak reomeTpuyeck 0OBsSCHUTD, UYTO CUCTEMA YPABHEHU I

{Aix +B,y+C, =0

A x+ B,y+C, =0

SIBJISIETCST HECOBMECTHOW?  COBMECTHOM W  HEONPEAECNEHHOW? COBMECTHOM M

onpeIeIeHHON?

32. Tlpy kakoM YCIOBHH IUIOCKOCTh W TIpsMasi B TPOCTPAHCTBE ITapauICIbHBI?
NEPIEHUKYIIAPHBI?

33. Hanmummre ycroBue nepreHANKYIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

34. Harmumure oOmiee ypaBHEHHE IUIOCKOCTH. KakoB TreoMeTpu4ecKHid CMBICTT
K03 (UIIMEHTOB ypaBHEHUS?



35. Hanmmure ypaBHEHHE TUIOCKOCTH, TPOXOASIIEH uYepe3 3 3aJaHHBIE TOYKHU
My (x5 y,5 2, ) My (x5; %55 2,), Ma(xg; g5 25).

36. 3anuimTe ypaBHEHUE INIOCKOCTH, IPOXOISIICH Yepe3 TaHHYI0 TOUKY M, (x4 ¥y Z,)
IEPIEHMKYISAPHO BEKTOpY 11 = (A; B; C).

37. Yto Takoe sauncous? Kakumu TUHUSIMH SBJISIOTCS €r0 CEUEHUs KOOPIMHATHBIMU
IUIOCKOCTSIMU B IPSIMOYI'OJIbHOM JIEKapTOBOM cUCTEME KOOPAUHAT?

38. B xakom ciydae 3JUIMIICOM Ha3bIBaeTCs AiuinIiconioM Bpaimienus? [Ipu Bpamenuun
Kakoi (urypsl 1 BOKpYT Kakoi ocu OH oOpa3zyercs?

39. Kako#i cummeTpueit 00Ja1ar0T OTHOMOJIOCTHBIA W JIBYIOJIOCTHBIH THUIIEPOOIOHIBI,
11apaboJIoNIbI U 1o4YeMy?

40. Hantucath ypaBHEHHUsI JIMHUH, O0Opa3yloOIIUXCSd B CEUYEHHU KOOPJIMHATHBIMU
IUTIOCKOCTSIMU THIIEPOOJIOUIOB M TapadOJIOUI0B, 3aJaHHBIX KAHOHUYECKUMHU YpPaBHEHUSIMHU.
HapucoBaTh 3T1 TUHUH.

Tema 3. Mamemamuueckutl ananus.

41. Kakoe 4iCcI0BOE MHOKECTBO HAa3bIBACTCSI OTPAHUYCHHBIM CBEPXY?

42. Kakoe 4KicI0BO€ MHOKECTBO HA3bIBACTCSl OTPAHUYCHHBIM CHHU3Y?

43. Kakoe 4iCcI0BOE MHOKECTBO HA3bIBACTCSI OTPAHUYCHHBIM CHU3Y?

44. Yro Ha3bpIBaE€TCS TOUHOM BEpXHEW IpaHUIIEN YHCIOBOIO MHOXKECTBA?

45. Yto Ha3bIBaCTCs TOUYKOM HUKHEW TPAHMIICH YUCIIOBOI'O MHOXKECTBA?

46. YTo Ha3bIBaCTCSI MOJIYJIEM JICHCTBUTEIBHOTO YUCa?

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

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

49. Hanumute HEPaBEHCTBA, CBS3BIBAIOIIUE MOJYJIb CyMMbI U Pa3HOCTH JBYX YHCEIN C
CYMMO# U pa3HOCTBIO UX MOIYJICH.

50. N3obpasure rpaduk Gpyakmum v = sign x.

51. U3o6pasute rpaduk GyHKIUU v = [x] — 1eJ1ast 9acTh YHCIIa x.

52. Chopmynupyiite  Teopemy O npenesne OTpaHHYCHHOM MOHOTOHHOH
GyHKUIMU(TIOCIeA0BATETLHOCTH).

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 IpeeIbHOM NEpexo/ie B HEPAaBEHCTBE.
57. Chopmynupyite Teopemy 00 OrpaHHYEHHOCTH (DYHKIIMH, MUMEIOUIEH Mpeaen Mpu

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

59. Coopmynupyiite onpezeneHue nmousatust 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 3aMeyaTeIbHbIN Mpeie U Ipeaesbl, CBI3aHHbIE C HUM.
65. Harmummre BTOpO# 3aMevaTenbHbIN Mpeest U TpeIeibl, CBI3aHHbBIC C HAM.
66. [aiiTe onpenencHue moHaTus lim f(x) = +oo.

e



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

68. Vicrionb3ys onpejieneHne NpOU3BOIHOMN, HalinuTe y'(4), eciu y = +/x.

69. ['eomeTpuuecknii CMBICT TPOW3BOAHOW. HamuimuTe ypaBHEHHWE KacaTeIbHOM K
rpaduxy GyHKIMU y = arctg x B TOUkKe x = 1.

70. Haiinute yriibl, moji KOTOPBIMH NEPECEKAIOTCSA JIMHUU X~ + vy = 8, v* = 2.

71. [IpuBenure mnpumep (QyHKIMH, TpaduK KOTOPOW HMMEET B HEKOTOPOM TOYKE
BEPTHKAIBHYIO KaCcaTEIbHYIO.

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

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

74. Yto MoxHO cka3zath 0 auddepenuupyemoct cymmbl GyHkimid f(x) + g(x) B Touke
x = x, €CIH, B 3ToW Touke: a) ¢yHkuus f(x) muddepenumpyema, a ¢ynkusa glx) He
maddepenrmpyema? 6) ode Gpyukmu f(x) u g(x) e TuddepeHIUpyeMbI?

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? [Ipuseanre npumep.

78. Chopmynupyiite, B YEM COCTOMT TEOMETPHUYECKHA U (U3HUECKUI CMBICIH
muddepeHmmana.

79. Uto moHMMAaETCs 101 MHBAPUAHTHOCTBIO (hOpMBI TIepBOro auddepeHiuana?

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

81.Ilycte y =sinx, x =cost Kakue u3 CcIeAylONMX pPaBEHCTB CIPABEIUBHI:
dyl..n = 0; dyl._1 = dx; dy|,_1 = — dt?

82. MosxeT i CymecTBoBaTh ' (x,), eci He cymiecTByer f (x,)?
83. Haitmure '™ (x), ecin f(x) = Inx - x.
84. Brruncnure, HCIIONIB3Ys IIPaBUIIO Jlonurasns:

a) ,lriEé Jf":mj;ﬁ; 0) xli_ﬁlﬁxm.

85. Hanmmnre ¢opmyny Teiinopa anst GpyHkiuu f(x) ¢ OCTaTOYHBIM 4iIeHOM B (opme:
a) [Teano; 6) Jlarpanxa.

86. Pasnoxwure Gpynkuuro f(x) = In cos x no popmyne MakiopeHa 0 4IEHOB ¢ x *.

87. C momomurpto Qopmynbl MakiopeHa WIM KAaHOHMYECKUX PAa3JIOKECHUH IOTy4IHTe

NpUOIKEHHYIO  GopMyny  (OTpaHMYMBAsCh UWIEHAMH TOpSAKAa x°-) Ui (QYHKIMH:
aA)y=v1+x,x-0 x| <1;0)y=In(1+3x),x =0, |x] <1/3,

g™ —1¥bx

88. Haiigute uncna a u b Takue, 4o lim —= = 1.

x—=0
89. Uccnenyiite byHKIMN " MOCTpOiiTEe ux rpaduku:
(x—2)" (x+4)

= :L' =B-|| — 2
a)y O)y=zpBy=Vi—x~

: ;
90. Kakoif #3 KOHYCOB, ONHMCAHHBIX OKOJIO JQHHOTO Iapa pajauyca R, uMeer
HalMEHBIINNA 00beM?

91. Kakass ¢yHKIUS Ha3bIBaeTCs NEPBOOOPA3HONM MO OTHOMIEHHIO K (yHKuuu f(x),
3aJJaHHOM Ha JaHHOM IIPOMEXYTKe?

92. Uem oTiIM9aroTCs BE TIEpBOOOpa3HbIe (DYHKIIUH JJIsl OJHOW M TOW e (YHKIMU Ha
OJTHOM U TOM K€ POMEXKYTKE?



93. B uem coCTOHUT CBOMCTBO TMHEWHOCTH JIJIsl HEOTIPEIEIIEHHOTO HHTErpaia’?

94. 3anummuTe GopMyITy HHTETPHPOBAHMUS 110 YaCTSIM B HEOIPEICICHHOM HHTETpaJe.

95. Kakyto HOJICTAHOBKY HY>KHO BBITIOJTHUTH ISt panroHaIN3au
unrerpanaf R (3/x, {x) dx?

—

96. YkaxuTe palMoHAIN3UPYIONIYIO 0CTAHOBKY JJIs1 MHTerpana | R (x, ";I“}i_:g) dx

97. Kaxoii uHTerpan Ha3pIBaeTcss HEOEPyIUMCs?

98. ChopmynupyiTe J0CTaTOYHOE YCIOBHE CYIIECTBOBAHMS TIEPBOOOPA3HOIA.

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

100. Yemy paBHa MPOU3BOIAHAS HEOIIPEACICHHOTO HHTErpasia?

101. IMokaxwure, 4yro ¢yHKIHMH F)(x) = —%coszx; F,(x) =sin*x  sBIsioTCS

NepBOOOPa3HBIMU OJTHOW M TOM ke (PYHKIIMH HA YUCIIOBON OCH.
102. JTokaxxkute CIIPaBEJIMBOCTD hopMyIIbI JUTS TaOJIUIHOTO
unrerpana [ x™ dx;(n # —1).
dx
a’+a®’

103. Jlokaxure CpaBeIMBOCTD GOPMyYIIBI 1isi TAGIMYHOTO HHTETpana |

dx

. . (le' -2 = ﬂ), CBCIA €TI0 K Ta6J'II/I‘IHOMy.
= t+pxtqg 4

104. Boruncnure unrerpan [

dx 2
105. Boruucaure unrerpai [ [T (q — % < III), CBEJIA €ro K Ta0JIIMYHOMY.
pxt+q

dx

106. Berauciure uHTErpa f , CBEJISl €r0 K TaOJIUYHOMY.

107. BoIuuciIUTE ¢ MOMOLILIO HHTETPMPOBAHHS MO YacTaM | x - sin ax dx.
108. 3anumuTe HWHTETPATBHYIO CyYMMY, COCTaBICHHYIO Uit GyHKumd f(x) Ha
npoMexyTke [a; b]. OObICHUTE CMBICI BEIUYNH, BXOAAIIUX B (OPMYITy.

109. Kakoii reomerpuueckuii CMbICI MMEET ONPEIECIICHHbIH HHTErpal f: f(x) dx, roe
f(x)- HenpepbiBHAsI HeOTpHULIATEIbHASL YHKIIUS?

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

111. Kakas ¢pyHKIMS Ha3bIBAETCA MHTETPUPYEMON Ha IPOMEXYyTKe [a, b]?

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

113. ChopmynupyiiTe HEOOXOAWMOE YCIOBHE HWHTETPUPYEMOCTH (QYHKIHMM Ha
IPOMEXYTKE [a, b].

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

115. Ecnu npenenbl MHTETPUPOBaHMS TOMEHATh MECTaMH, TO KaK U3MEHHUTCS BEIMYUHA
uHTerpana? Beipazurte 3To cBOWMCTBO (hOpMyIIOi.

116. ChopmynupyiiTe CBOHCTBO JIMHEHHOCTH OMPEAETICHHOTO HHTErpaja.

117. ChopmynupyiiTe CBOWCTBO, CBs3bIBaloOllee 3HAKW (QYHKIUU M ONPEIEICHHOTO
UHTErpaja Ha MPOMeXyTKe [a, b].

118. ChopmynmpyiiTe CBOHCTBO 00 MHTETPHPOBAHWU HEPABEHCTBA MEXAY (QYHKIHSIMHU
Ha NIPOMEXKYTKE [a, b].

119. ChopmynupyiiTe CBOHCTBO 00 OIIEHKE MOIYJIS OTIPENEICHHOTO HHTETpaa.

120. ChopmynupyiiTe TeopeMy O CpeIHEM JUIsl OIpeNeNIeHHOro0 HHTerpajga oT

HEeNpepbhIBHON (YHKIUH.
121. 3anumute Gpopmyny Hetorona — JleiiGnuna.



122. [lpuBeanTe TEOMETPUYECKYIO HWHTEPIPETAIMIO TEOPEMBI O CpPEAHEM s
OTIpeNIeIICHHOTO NHTETpaa.

123. Yto Ttakoe cpeaHee (MHTErpajbHOC) 3HaucHWEe (GYHKIUH f(x) Ha MPOMEKYTKE
[a, b]?

124. Chopmynupyiite omnpeneneHne HECOOCTBEHHOIO WHTErpaja 1-ro poma ¢
OCCKOHEYHBIM BEPXHHUM IPEICTIOM OT HEIIPEPhIBHOW (DYHKIIUU.

125. Chopmynupyiite omnpeneneHue HECOOCTBEHHOrO WHTerpaja 1-ro pojga ¢
OCCKOHEYHBIM HUKHUM IPEACTIOM OT HETIPEPHIBHOW (DYHKIIUU.

126. Kakoif HecOOCTBEHHBIN MHTETPal Ha3bIBACTCSI A0COIIOTHO CXOASIIUMCS?

127. Yxkaxure, 105 KaKMX 3HAYECHUI Mmapamerpa p HHTErpal f:auj—:, (a = 0) sBusercs
CXOAALIMMCS, a Ul KaKUX 3HAUYCHUH — pacXoAIIuMCs

128. 3anumunTe (HOopMyIbl, BBIPAKAIONIME CBOHCTBO JMHEWHOCTH Ui HECOOCTBEHHOTO
UHTEerpana ¢ 0ECKOHEYHBIM BEPXHUM IPEAEIIOM.

129. Chopmynupyiite mnpu3HAK CpaBHEHHs B KOHEYHOH ¢opMe Ha MpuUMepe
HECOOCTBEHHBIX UHTETPaJIOB 1-ro poaa ¢ 0ECKOHEYHBIM BEPXHUM IPEAEIIOM.

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

131. 3anumuTte ¢Gopmynly, ONPEENSAIOUIYI0 YacTHYIO IPOU3BOJAHYI  (DyHKIMH
z = f(x,¥) 10 IEpEMEHHON y B Touke M (x4, ).

132. Kaxkast ¢pyHKIHMS ABYX apryMEHTOB Ha3bIBaeTcs nuddepeHuupyemoii?

133. 3anumute hopMyiy, BeIpakarollyto MoaHbli auddepenuuan GyHkuuu z = f(x, v)
yepes €€ 4aCTHBIC IPOU3BO/IHBIE.

134. 3anumurte Gopmyiny, BBIPAXKAIOIIYI0 BTOPOW MNONHBIA AuddepeHunan (GyHKIUU
z = f(x,y) 4epe3 €€ 4aCTHbBIC IPOU3BOJHBIC.

135. Kak cooTHOCcATCS Mex 1y cO00 CBOMCTBA HEMPEPBHIBHOCTH U U HepeHIIPyEeMOCTH
(GYHKIMY IBYX IEPEMEHHBIX?
136. Kakas dynkuus 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-MEPHOTO IPOCTPAHCTBA?

138. Kakast Touka MHOKECTBa E Ha3bIBACTCS BHYTPEHHEH? TPaHUIHON?
(oy (@) (o)

139. Yto Takoe §-OKpeCTHOCTh TOUKU My(x, x5 , vn , X )?

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

141. Cpopmynupyiite onpenenenue npenena ¢ynkuuun f(M) = f(x,y) B Touke
My (g, ¥)-

142. Chopmynupyiite TeopeMy O PpaBEHCTBE BTOPBIX CMEIIAHHBIX HPOM3BOJHBIX
dynunn z = £(x,).

143. Kak cooTHOCSTCS MeX 1y co00# cBoiCTBa Mn(p(HEepeHIUPYEMOCTH U CYLIIECTBOBAHMS
HEPBBIX YACTHBIX MPOU3BOIHBIX QYHKIMH z = f(x,¥)?

144. Chopmynupyiite onpeaesneHue Npou3BoAHON GyHKINH

145. u = f (M) = f(x, ¥, z) 10 HaIIPaBJIECHUIO BEKTOpA l.

146. 3anumuTe ¢GopMyiny, BbIpa)karollyl0 NPOU3BOAHYIO (yHKuuu u = f(x,y,z) 1O
HAIPaBJICHUIO BEKTOPA °= (cosa, cosf3, cosy) yepe3 4acTHBIE MPOU3BOHBIE (PYHKITUH L.

147. 3anumuTe Gopmyny, CBA3BIBAIOILYIO grad it ¥ MPOU3BOAHYIO % B 33JJaHHOW TOYKE
CKaJIIPHOTO TOJIS 1.

148. Kak cBs3aHbl HampaBieHHs HauOosbiiero pocra ¢yHkmuun u = f(x,y,z) ¢
BEKTOpOM grad u B paccMarpuBaemMoil Touke M(x, y, z)?
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Bu . Bu o
149. Boipazute max -7 1 min —- uepes grad u B 3aJaHHON TOYKE CKaJSIPHOTO MOJIS 1.

150. 3anumure bopmyny  mus MIPOU3BOTHOM ? CJIO)KHOM byHKIIUN
.
z=z(uv), u=ulx,y), v=v(xy).

. dy . .
151. 3anumure Gopmyny AnsS  MPOU3BOIHOM d—“' HESIBHOW ~ (DYHKIMH, 3aJaHHOU
X

ypaBHenueM F(x,y) = 0.

dz d= o o
152. 3anumute GopMysabl IS TPOU3BOIHBIX o 3, HEABHOM GbyHKIMH, 33TaHHON
x ¥

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

153. ChopmynupyiiTe onpenencHue JTOKATBHOIO MakCUMyMma (JOKJIbHOTO MHUHHUMYMA)
Gyukuun z = f(x,v) B Touke My(x,, v, )

154. ChopmynupyiiTe HEOOXOAWMBIE YCIOBHS, a TakKe JOCTAaTOYHBIC YCIOBHS
sKkcTpeMyMa QyHkuuM z = f(x, v).

155. ChopmynupyiiTe TpaBUIO OTHICKAHWS HAWOOJBIIETO W HAMMCEHBIIErO 3HAUYCHUUN
Gynkuyu z = f(x,y) B OrpPaHMYCHHON 3aMKHYTOH 00IacTH.

156. Yro Takoe craunoHapHas Touka GpyHkuuu z = f{x,y)?
157. Chopmynupyiite onpezneneHue yCIOBHOrO MakcuMyMa (yHkumu u = f(M) npu
cBs3u @(M) = 0 (paccCMOTpHTE CIy4ail IByX MM TPEX IEPEMEHHBIX).

158. ChopmynupyiiTe HEOOXOAMMBIEC YCIOBUS YCIOBHOTO JKCTpeMyMa (DYHKIIUU
u = f(M) npu csasu @(M) =0 no merony Jlarpanxka (paccMOTpUTE CIy4all JBYX MM TpeX
NIEPEMEHHBIX).

159. Chopmynupyiite Teopemy Beilepmtpacca 00 orpaHud4eHHOCTH (YHKIUH,
HENPEepHIBHON B 3aMKHYTOW OrpaHUYEHHOM 00J1acTH.

160. Chopmynupyiite Teopemy BeiiepmTpacca o CyliecTBOBaHMM HAWOOIBIIETO U
HAaUMEHBIIET0 3HaU€HUIN (YHKIMH, HENPEPHIBHON B 3aMKHYTOW OrpaHUYEHHOM 00Js1acTy.

Tema 4. KomnaexcHuiu anaius.
161 I[aﬁTe onpe,ueneHI/Ie MHO>KecTBa T KOMIUJIEKCHBIX YHCEJL. KaKI/Ie FeOMeTpI/I‘IeCKI/IC

MHTEpIpeTaluy 3TOr0 MHOXKECTBA BaM M3BECTHBI?

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

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

164. Yto Ha3bpIBalOT apryMEHTOM KOMIUIEKCHOTO 4Hcha z = x + iy, z # 0?7 Yto Takoe
TpUrOHOMETpHUecKas (hopma 3Toro yucina’?

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

166. Ucnionb3yst ¢opmyny MyaBpa, 3amucath B anreOpandeckoil Qopme umcia

z, = ((1+0/3)/(1—0)" 2, = (L+ )5/ (1— D).

i — ——
167. HaiiTi Bce 3HAYCHUS CIICIYIOIIMX BhIpaXeHHid: a) v —1 + iy 3; 0) V2v3+ 2i.

168.z, =1 — i3, z, =3 +i. 3anucate B anreGpaumdeckoil (opme uuCIA Z, - Z;
(z,/ 3:]:-

169. Yucna z,, z, u z, 3anucaTh B IOKAa3aTeIbHON GopMe.

170. Yro Ttakoe kopeHb anreOpanueckoro MHorowieHa P, (z)? Yro Ha3bIBalOT
KPaTHOCTBIO KOpH:? Onpenenure KpaTHOCTb KOpHS a=1 MHOTOWIEeHa
P(z)=z"—-(2—-)z2+(3+20)z" —(4+i)z+ 2.
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171. Yucna a, = 1, a, = —i, ag = 2i — BCe IONAPHO Pa3INYHbIC KOPHH MHOIOUYICHA
P(z), npu4eM @, — KOPEHb KPAaTHOCTHU 2, & ¢, U ez — IPOCTbIE KOPHH. 3alUIINTE Pa3JI0KEHUE
P(z) Ha nMHEWHBIE MHOXKUTENHN, €CIIM €r0 CTapIiuii kodGGULUUEHT p, = 1; HallauTe ero apyrue
KO3 PHUIIIEHTHI.

172. B ueM cocTOUT CBONMCTBO KOPHEH BEIECTBEHHOr0 MHOorouwnena? Yucio a; = —1 +1i
SIBISICTCST KOPHEM MHoOrowiIeHa Py(z) = z* + 4z® + 11z + 14z + 10; HaliTH OCTaNbHbIC KOPHH
P,(z), 3anMcaTh €ro pa3JIoKEHUE Ha BELIECTBEHHBIE MHOXXUTEIM IIEPBOM U BTOPOH CTEIEHH.

173. Yto Takoe panuoHaibHas anredpandeckas 1poos? [IpuBenure mpumepsl.
174. Kakyio panuoHaJIbHYIO IpoOb HA3bIBAIOT MPAaBUIBHON? HENMpaBUIbHOH? J[poOb

=
775 IPC/ICTaBbTE B BU/IE CYMMBI anredpanvdeckoro MHOTOWIEHA U MMPaBUIIBHON IPOOH.
175. Kakue npoOuM HaA3BIBAIOT dJEMEHTAPHBIMH PAIlMOHAIBHBIMU alreOpanveCKUMH

npobsmu? JIpo6s 1/ (x* + 1) pasnoxkure B CyMMy JIEMEHTAPHBIX JAPOGEHi.

Tema 5. J{luppepenyuanvrvie ypasreHus.
176. KakoB reomerpuueckuili cmbicin ypaBHeHus vy '=f(x,v). Hanucats ypaBHeHue

KacaTelbHON K MHTErpalbHOM KpUBOii ypaBHeHus ¥’ = x ¥~ B Touke My(1, 2).

177. laiite onpeneneHue H30KIUHBI IuddepeHnranbHoro ypaBHeHus v '=f(x, v).
Usoknuubl ypaBHeHMs y' = x°/yv ecTh: A) okpyxkHoctd; B) mpsameie; C) napa6Gonsl; D)
runep6o:sl; E) ammuncer; F) HeT npaB. oTBera.

178. lano ypaBHenue y' = x°— 2x + y. Hanumure ypaBHEHHE JUHUM BO3MOMKHBIX
TOYEK SKCTPEMYMOB €TI0 MHTETPalIbHBIX KPUBBIX. CaenaiTe yepTéx.

179. Cdopmynupyiite Teopemy Komm st ypasuenust ¥' = f(x, ). [lycts {1 — obnacts,
B KOTOPOH BBHITIOJMHEHBI €€ YCIOBUS 3TOTO ypaBHeHHUs. Kakue W3 mocneayromux yTBEp>KICHHIM
CNpaBeUTMBBI: A) €ro HMHTErpajbHbIe KPHBBIC MOTYT HMETh pa3pbiBbl 1-ro poma B (1; B)
MHTETPAIbHBIE KPUBBIE MOTYT UMETh YII0BOM sKcTpeMyM B {1; C) HHTErpaibHble KPUBBIE MOTYT
nepecekarbess B f1; D) WHTErpaibHbIC KpPHUBBIE MOTYT OBITh NPSIMBIMH JHHHSIMH, E) Her

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

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

182. Haiigute oOmmue pemieHus (MHTerpaisl) ypaBHEHUI:

183. a) xy 2y=x%cos x; 6) 3y' + v = 1/y%; B) (x® + xy*)dx + (x*v + v3)dy=0.

184. HaiinuTe Bce JTUHUM, Y KOTOPBIX OTPE30K KacaTelbHOM MEXIy TOYKOH KacaHWs U
OCbl0 alcIucc AETUTCS TIOMOoJIaM B TOYKE TMEPEeceueHus C OChI0 OpAuHAT. YKa3zaHHe:
Hcnons3yiiTe ypaBHEHHE KacaTEIbHOM K KPUBOM.

185. Cpopmymupyiite Teopemy Komm i ypaBHenus '’ = f(x,y,y"). Kakos
TeOMETPUYECKHI CMBICHI HadalbHBIX ycnoBui y(0) = —1, ¥'(0) =1 mns storo ypaBHeHus?
N306pa3ute npuOIMKEHHO MHTETPabHYI0 KPUBYIO B OKPECTHOCTH HA4aJbHOM TOYKM, CUMTas
VTS oTIpejieieHHOCTH v = 0 B 3TOH OKPECTHOCTH.

186. HaiiTu 3Ha4€HMeE oL, TIPU KOTOPOM (PYHKIMS ¥ = X~ SBISETCS PELICHUEM YPaBHEHUS
x(x—1)y" —(2x — 1)y + ay=0.

Lk

187. lano ypaBuenue: y'"® + xy'' = 2y'. C nomoipo Kakoil MOACTAHOBKUA MOXKHO

MNOHU3UTH ero nopsaok? Hanummre oOmuil BU TAKMX ypaBHEHUH.
188. Haiigute obuie pemeHusl ypaBHEHUH METOJ0M MOHM)KEHUs nopsijaka: a) v "=ln x;

0) v'" =“§-|-;r.
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189. Pemmnre 3anauy Komm: yy "=(y)*—(v")3; y(1)=1, y (1) =L

190. Kak ¢ mnomompro (yHIAMEHTAaNbHOM CHCTEMBI pemeHud y,(x), .., ¥,(x)
3anucarh obuiee pemieHue ypasHenus L[y] = 07 [loyemy HyneBoe pelieHue He MOKET BXOAUTb
B ()yHIaMEHTAIIbHYIO CUCTEMY PelIeHUH ypaBHeHus L[y] = 07

191. Mano ypaBuenue: v'"' —5y' 4+ ay = 0. [Ipu KakoM 3HaYeHHH 0, YUCIO 3 OymeT

KOpDHEM €ro XapakTepucTHueckoro ypaBHeHus? Haiitu oOmee pemieHue JTaHHOTO
mddepenmanbHOro ypaBHeHHS IPY HAlIGHHOM 3HAYE€HHUH 0.

192. Jluneitnoe opHOpoaHOE AH(QepeHInaTbHOe YpaBHEHHE 3-TO TOpsAIKa C
MOCTOSIHHBIMU KO3((UIIMEHTaMH UMEET YacTHbIE pemieHus: 1, sin 3x. DTO ypaBHEHHE MOXKET

umetb BuI: A) ¥ —9y =0; B) ¥'""—=9y'=0; C) ¥'""+9y =0; D) ¥'""+9y' =0; E) ner
MPABUIILHOTO OTBETA.

193. Pemnte snmHeiiHOe ypaBHeHwe y'' — 2y +v =e*/x MeromOM Bapuanuu
MPOU3BOJBHBIX TTOCTOSIHHBIX.

194. Haiinute oOmiee penieHWe JHUHEWHOTO HEOJHOPOJHOTO YPaBHEHUS METOJIOM
HeonpeaeaEHHBIX K0d(pOUIUEHTOB: v “—y=2e* —x°,

195. Haiinute wacTHOE pemICHWE JTUHEHHOrO0 HEOJHOPOIHOTO YpaBHEHUS V “+y=de™,
YIOBIIETBOPSIOIIEE HadanbHbIM YycloBuAM y(0)=4, y{0)=-3, mMeTomoM HeONpeCIEHHBIX

K03 PHUIIIEHTOB.
196. Haiigute obuiee perienue cuctemMbl AuQdepeHnaibHbIX YpaBHEHHH

dx 2x +

—=2x+vy

dt -

dy 3x+4

— =3x V.

dt -

197. Touka ¢ w™accoil m JABWXKETCS mnpsMosimHelHo. Ha He& nelicTByer cuia,
IPONOPLUOHATIbHAS KyOy BpPEMEHH, UCTEKIIeMY OT MOMEHTA, KOIJla CKOpOCTh ObUla paBHA v
(k03¢ GUIHEHT TPONOPIHOHATBFHOCTH paBeH k). Kpome Toro, Ha TOYKy HOEHCTBYeT cHiia

COMPOTHUBIIEHUSI  Cpelbl, MPOMOPIMOHATbHAS  MPOU3BEICHUI0O CKOPOCTH U BpEMEHHU
(k03 puIEHT NPONOPIMOHANBHOCTH paBeH k). Haliaure 3aBUCUMOCTH CKOPOCTU OT BPEMEHH.

VYkaszanue: npumenure 2-i 3akoH HproToHa.

Tema 6. Teopus psioos.

198. [aiiTe moHsTHE YNCIOBOTO psia, ero cymmsl. Haitnure cymmy psina 2o_, (7,/8)™.

199. ChopmynupyiiTe HEOOXOIUMBIH TpPU3HAKA CXOAWMOCTH uucioBoro psga. C ero
IIOMOIIBIO MTOKKHUTE, 9TO Pt o, (1 4+ 1,/m)™ pacxomurcs.

200. Mcrionp3yst TMpOCTEHIIME CBOWCTBA YHCIOBBIX pSIOB HAWAWTE CyMMy psaa

- 1 1
n=1 3_'1_4_'1 '

201. Tanbl psagsl C TONOXKUTENBHBIMM wieHamu: 2o a. (1) u > b, (2),

. T S 1
lim £ = e C MMOMOIIBIKO MPHU3HAKOB CXOAUMOCTH 3HAKOIIOJOKHUTCIBHBIX PAAOB YCTAHOBUTC

n—oo Of =

KaKO€ M3 HIKECIEQYIOIUX YyTBEPKACHUN cripaBeuInBo: A) psaz (2) cxopured, ecad b, = na

n’

B) psan (2) pacxomutes, ecnmu b, > a,, n = 10; C) psax (2) pacxoxures, ecnu b, = 3"a,,; D)

n’

psan (2) cxogures, ecau lim b, = 1.

n—oa
202. Uto Takoe 3HAKOYEPECAYIOUIHICS psa? 3HAKONEPEMEHHBIH psAn? aOCONIOTHAs H
YCIIOBHASI CXOJUMOCTh 3HaKkomepeMeHHoro psaa? Chopmynupyiite npusHak Jleitouuma. Kakue
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COETN (—1"
U3 TIEPEYHCICHHBIX HIDKE PSJIOB YCIOBHO CXOmiTcs: A) 27, — B) X, 2l ; O
- nRlnn n-
oo ':_1:"

n=1 5

203. Jlaiite moHsATHE (YHKIIMOHAIBHOTO psfa, ero O6J'IaCTI/I CXOI[I/IMOCTI/I Haiinure

6) Eu J. xx; B)E:z J.I_J-:I l")

007aCT! CXOAUMOCTH (PYHKIMOHAIBHBIX PANOB: a) 2 - +3},1, —;
| mn

14x—a"
ooy m :
204. aiite moHsTHE MaxcopnpyeMoro ¢ynkunonanpHOrO pana. Haiiaure Bce 3HavueHus

I!'.I

X, P KOTOPBIX Al L2, =—— cXO0/UTCsl aGCOMOTHO.

205. C(bopMmepyHTe CBOMCTBa MakOpHPYEMBIX (YHKIIMOHATBHBIX PSAI0B. MOXKHO JI

gin i'! X
HOWICHHO TH()(HEPEHIUPOBATD P Lie 1 ? OTBeT 000CHOBATD.
n-

206. Uro Takoe crenmeHHod psa? Papg X7, a, x™ pacxogurca B Touke xp, = —2. C

MOMOIIbIO TeopeMbl AGeNsi yCTaHOBUTE, KAKOE U3 CIENYIOUIMX YTBEPKACHUM CIIpaBeauBo: A)
9TOT P CXOOUTCS aOCOIIOTHO B TOYKe x, = —1; B) 3T0T psax cxogurcs B Touke x, = 0; C)

3TOT PAJ PACXOAMUTCS B TOUKE x5 = 3; D) HET NpaBUIBHOIO OTBETA.

"'l
v |J:'__
207. Haiiqure 007aCTH CXOAMMOCTH CTEIICHHBIX PANOB: @) 2. =1 0) X, s B)
-l"'| ?z

w (-1
n=1 pan
208. Uto 3HAYUT paszNoXuUTh (PYHKIHIO B CTETEHHOHN psia? 3aBUCAT U KOIPPHUIMEHTHI
TAKOTO pa3lokeHus ot cnocoba ero momydenusi? Psaapr Teitnopa u Makopena. PaznoxuB B psn
Maknopena pynxuuto f(x) = x/(1 + x?), naiiaure £22*1(0).
209. Paznoxute GYHKIUIO B PAI MO CTEHEHSIM X M YKaXHUTE OOJACTh CXOJUMOCTH
dt.

x Bin2t

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

210. Paznoxure QyHKIHIO y=tgx B psiA Telxmopa IO CTeHneHAM (x — m/4), BBIIUCAB
nepBbie 3 wieHa, OTIUYHBIEC OT HYJIS.

211. Beruucaute NPUOIMKXEHHO C TOYHOCTBIO 10 107, OLEHMB MOIPENIHOCTH IO
npu3Haky JleiOHuIa U1 3HaKOuepeyIoLerocs psja: fﬂﬂ’E e * dx.

212. BeimumuTe 1Ba NEPBbIX, OTIIMYHBIX OT HYJIS WICHA PA3JIOKEHUS B PSJI 110 CTETICHSIM
X pelleHus ypaBHEHMs y "=2xy’+ 4y, YJOBJIETBOPSIOLIETO HAyaJbHBIM ycnoBusM v(0)=0,
y{0)=1.

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

214. Chopmynupyiite ycnosust Jupuxie pasnoxumoctd ¢yHkuuu B psag Dypee Ha
NPOMEXYTKE [ 1T, 7).

215. Hanumre ¢dopmynsl  and  koddunuentoB psga Dyppe byHkuuu  f(x),
Pa3I0KEHHOU B 3TOT psill B IPOMEXKYTKax: a) [-m,m]; 0) [-1,1].

216. Hanumure psag ®Dypbe HeuéTHOH (yHkuum f(x), 3agaHHOM Ha MPOMEKYTKe
[-m, ]

217. ®dynkuus f(x) B mpomexyTke [0,7] pasnoxkena B psag @ypwe a) no kocunycam; 0)
no cuHycam. Harnmmmre ¢popmyssl U1t KO3 GHUIMEHTOB 000X PSIOB.

218. ®ynkius f(x) = —1 — x> B mpomexytke [-2,0] pasnoxena B psag Dypbe 110
cunycaMm. Hanummre gopmynsl 1 kodddunuentoB psana. Iloctpoiire rpaguk cymMMmbl 3TOrO
psna.
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219. Paznoxure B pag @ypbe PpyHKuuIo y=|x| B InpoMexxyTkax: a) [—; 7]; 6) [0;27]; B)
[-1;1]. Hoctpoiite rpaduku GQyHKINU U CYMM 3TUX PSIOB.

220. Paznoxute B psin Oypbe QpyHKLIUIO y = E— = B ipomexyTke [0; 7]: a) o cuHycaMm;
0) o xocunycam. Iloctpoiite rpadguxu GyHKIMHU U CyMM PSIZIOB.

Tema 7. Kpamuvie u nosepxHocmuvle uHmMezpasi.

221. Unrerpupyema nu GyHkuus 1,/(x —y)nmo kpagpary 0 < x < 1,0 < y < 17

222. He sbraucnas unrerpana ff In(1 —sin(x +y))dxdy, ycraHoBuTe €ro 3HaK, €Ciu
D={(x,¥): x=20, y=0, x+y <mu/6}.

223. CBeauTe NBOWHON HHTErpai ffﬂ f(x,v) dxdy K NOBTOpPHOMY JABYMs CIiocobamu,
eciu: a) (D) — obnacTk, OrpaHUYEHHas JUHUAME vy = 3x°, ¥ = 6 — 3x; 0) (D) — Tpaneuus c
BepuHamu (—1, 4), (5, 4), (1, 1), (4, 1).

224. 3menute MOPSIOK UHTETPUPOBaHUS B UHTErpae:
[ dx [ e fey)dy+ ) dx [ f (x,y)dy n.

225. Haiinure cpenHee 3HAYCHUE f(x,¥) = x+ 2yno MPSIMOYTOJIbHUKY,
OTPaHUYCHHOMY MPSIMBIMH X = 1, ¥ = 2 ¥ OCSIMH KOOPJIMHAT.

226. U300pasute Ha TUTOCKOCTH Oxy o0pa3 burypsi
G'={(r.d): 2=r <3, 0<d¢ < n/4} upu orobpaxkeHuu x = rcosd, y= rsind. SApsercs
JIM 3TO 0TOOpaKEHHE B3aUMHO OJTHO3HAYHBIM?

227. Haiinure iouaib ¢burypsi, OrpaHUYEHHOM JUHUSIMHU:
Axy=4x+y=50)(x"+y)=8xy,x*+y =1(x"+y" = 1).

228. Haiinure 00bEM Tena, OrPaHMYEHHOrO MOBEpXHOCTAMU z = In (1 +x% + y%),
z=0,x*+y*=2
Kputepru u mkana OreHUBaHUS 10 OICHOYHOMY CPEICTBY «(PPOHTAIBHBIN U WHANBUAYAIbHBIN

Onpocy
[IIxaa onieHnBaHus Kputepuit onennBanus
OTIINYHO (5) CryneHt T1iayOOKO W B TIOJIHOM OOBEME BIAJEET MPOrPAMMHBIM

MarepuasioM. ['paMOTHO, MCYEPNBIBAIONIE U JIOTUYHO €r0 H3JIaracr B
YCTHOM WM nucbMeHHOU (opme. [Ipu 3TOM 3HaeT peKOMEHI0BaHHYIO
JUTEPATypy, NPOSBIAET TBOPUECKUI MOAXOA B OTBETAX Ha BOIIPOCHI U
MPABWJIBHO OOOCHOBBIBAET NPUHSTHIE PEIICHUS, XOPOIIO BIAJIEET
YMEHUSMH U HaBbIKaMU IIPH BBINOJHEHUU TPAKTUYECKUX 3a]1a4.

xopotuo (4) CryneHT 3HaeT NpOrpaMMHBIA MaTepuan, IpPaMOTHO U 1O CYTH
u3jgaraeT ero B YCTHOM MM TNUCbMEHHOM ¢Qopme, pomyckas
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 | CTyIEHT 3HAaeT TOJbKO OCHOBHOM TpPOTrpaMMHBIM  Marepual,

(3) JIOMyCKAaeT HETOYHOCTH,  HEAOCTaTOYHO  4YETKHE  (OPMYJIUPOBKH,
HEIOCJIEI0BAaTeIbHOCTh B OTBETAX, H3JaraéMplXx B YCTHOM WIH
nucbMeHHOW (opme. [Ipu 3TOM HEITOCTATOYHO BIAJEET YMEHUSMHU U
HaBbIKaMU IIPH BBINOJHEHUH MpaKkTUYecKux 3anad. Jlomyckaer 1o 30%
OIIMOOK B M3JIaraeéMbIX OTBETAX.

HEyIOBIETBOPUTENBHO | CTyIEeHT HE 3HAaeT 3HA4YUTEIbHOM YacTH IPOrpaMMHOTO MaTepHaa.

(2) [Tpu sTOM JTOTTyCKaeT NMPUHLIMITHAIBHBIE OIMOKH B JOKAa3aTelbCTBAX, B
TPAKTOBKE TOHATHM M KaTErOpui, MNPOSBIAET HU3KYI0 KYJIbTYpPY
3HAHUM, HE BIIAJEET OCHOBHBIMU YMEHMSMU U HAaBBIKAMU IIPHU
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BBITIOJTHCHHUHU MPAKTHYCCKUX 3aday. CTy,I[eHT OTKa3bIBA€TCs OT OTBETOB
Ha JOMOJIHUTCIIbHBIC BOIIPOCHI

TumnoBbie BApUAHTHI KOHTPOJIBHBIX PA0OT:
Tema 1. Jluneiinas anceopa.
Bapuant Ne 0
1. Pemuth cucreMy ITMHENHBIX ypaBHEHUN MeTo1oM Kpamepa
3%, + 2x,+x3 =5
2xy +3x,+x3=1
2x) +x, +3x; =11

2. BeruuciauTh onpeaeanuTenb

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

3. PemuTh cucteMy JMHEWHBIX YPAaBHEHUN MaTPUYHBIM METOJOM
lxy —2x, +3x, =6

2x, +3x, — 4x; =20

3x, —2x,—5x53 =6

4. Haiitu matpuity, oOpaTHyIo K JaHHOU
2 1 1
(5 1 3)
2 1 2
5. Pemmts cucremy NTMHEWHBIX ypaBHeHU meToqoM ["aycca
4x) —3x,+2x, =9

2x, +5x, — 3x; =4

Tema 2. Ananumuveckas ceomempusi.
Bapuant Ne 0
JlaHbl KOOpAMHATEI BEPIIUH upaMuiel ABCD:

) o) ) )
A=|-3 BE=|1 C=| 8 D=|-1
1 -1 —9 2
Haiitu:

1) anunel pedep AB, AC, AD.;

2) yroa mexnay pedpamu AE u AC,

3) yron mexay pedbpom AD u ocHoBaHueM AEBC,

4) BeraucnuTh 1101a1s OCHOBaHUS ABC,

5) Beruncanth 06beM nupamMuasl ABCD;

6) 3Has 00BEM MUpPaMUIBI U TUIOIIA L €€ ocHOBaHMs ABC, HailTH BbICOTY h mupamuasl ABCD,
7) Haiitu ypaBHEeHHE IIIOCKOCTH OCHOBaHUS AB C, KOTOpasi MPOXOAUT uyepe3 Touku 4, B u C.
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8) CocTaBUTh KAaHOHWYECKHWE YpaBHEHHUS NPSIMOH, KOTOpas MPOXOAWT depe3 BepiiuHy D
NEPHEHANKYIISIPHO K IIJIOCKOCTH OCHOBAHHUS

9) Haiitu Touky K mepecedeHust MoJy4yeHHON IPsIMOM € IMIIOCKOCTHIO OCHOBAHUS @

10) Haiitu paccrosiHue oT BepUIMHBI [} mUpamMuabl A0 IJIOCKOCTH OCHOBAaHUS ( M CPaBHUTH
IIOJIY4EHHBIM pe3yibTaT C JJIMHOM BeKTopa DK .

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

Bapuant Ne 0
1. HaiiTu oGsacts onpenencHus 3adaHHbIX (YHKIIUH.
(x+2 1 In(1+ x)
y= |——+— y=——"
) ,J 1—3x =x- x—1
2. Haiitu npenensl.
3x°+2x*—3x+1 2x2—7x+3
im — lim——
x=eo 2x3 4+ 4x2 4+ 3x — B x=3 x> —8x + 15

3. I/ICHOHBSYSI 3aMCUaTCIIbHBIC ITPCACIIbI, BBIYUCIUTD!:

1 —cos3x (3;:{ + 3):x+4

lim —— lim [ ——
x—0 3x- x—som \3X + 5

4. HaiiTu npenensl, UCTONIb3ys SKBUBAJIEHTHBIE OECKOHEUHO MaJible (DYHKLIUU.

- In(1+4 3x7%) (e5 —1)
111]1 ﬁ 1iI]1 ——
x=0 x9— hx- x—0 x

5. UccnenoBaTh (hyHKIMIO Ha HENPEPHIBHOCTh, HAWTU TOYKH pa3pbiBa QYHKIMU U yCTAaHOBUTH
ux xapakrep. CaenaTb CXeMaTHYECKUM YEPTEXK.

L ﬂx+4: x =< —1
flx)=2x3+1 T+ -1<x<1
2x;x =1

Tema 3. Mamemamuueckuu anans («Heonpeoenennolii unmeepany,

cemecmp 2).
Bapuant Ne 0
1. HaiiTu HeonpeieneHHbII HHTErpal, UCTIONIB3YsI TaOJIHIly M €0 OCHOBHBIE CBOWCTBA.
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, — — 1 4elx
J(IE’I4+5I1~."I+ %,,*x—a—,_ﬂ)dx J.

Va2 x— 4

2. Haiitu HeompeaeieHHBIH HWHTErpaj, HCHOJIb3YsS METOX (OPMUPOBAHHUS CIEHUATBLHOTO
BBIpXCHUS 10| 3HAKOM nuddepenimana.

f(x:—Ej‘lExdx J-w.,“xf—Ex—l-S(Ex—E)dx

3. Hanitn Heonpez[eneHHHﬁ HHTErpaia, HCIOJIb3yd METOJ 3aMCHblI IIEPEMCHHBIX W METOM
HHTCTIPHUPOBAHUSA 110 YACTIAM

J[asz — x25% )dx J-lmdx
2

4. HaiiTu HeomnpeaeneHHbIH HHTETpall OT APOOHO-pallMOHATEHON (PyHKIUN

f(Sxa—i-Ex:-l-dl-x—l]dx J‘ 12

S,
x—1 x4+ 7x + 15

5. HaiiTu HeonpeieneH bl UHTerpail OT TPUTOHOMETPUUECKIX (DYHKIIUH

. 2—D5x m
sin2x - cosdxdx cos 3 singdx

Tema 3. Mamemamuueckuti ananus («Onpedenennulit unmezpary, cemecmp
2).
Bapuant Ne 0
1. Beruncnaute onpeieneHHbI HHTerpalt:

1 b
x“+1

dx
(x4 3x+ 1)2
0

2. BeruucnuTs miomia s GUrypsl, OrpaHUuEHHYIO JIUHUSMU:

{x = Beos?t — 2cos2
y=x? y = 2sin®t’ P e
=7 — y° T < F o

y=2-x ﬂﬂtﬂg ﬂ_t_z

3. BeUMCIUTh JUIMHY 1YTH KPUBOM:
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=3t — t
y= _ln(CDijr {x ( o ) ’ p= ECDS{-F'!
,n v = 3(1 — cost) o T
T x = — L =P =
0=x=3 SSt<m ?=3

4. Beruucauth 00beM (3amaya a) W IUIOMIA[b TOBEPXHOCTH BpalleHus (3agada 0) Teia,
MOJIyYEHHOTO BpalleHHEM 3a/IaHHOM (UTypBl BOKPYT ocH {x:

— yv=1-—x;
!_-!"F=1\'|Ix' 6)x=l:|: x:l

a)y = x°

5. BeIYHCIUTh HECOOCTBEHHBIN MHTETPAN WIIM YCTAHOBUTH €T0 PACXOJUMOCTb
=]
J xe ™ dx
0

Tema 5. Jlugppepenyuanvrvie ypasnenus.
Bapuant Ne 0
1. Haiftu oOmiee pemeHue wid pemuTh 3anady Kommu mis muddepeHnnaibHbIX YpaBHEHHUH C
pa3IeISIFOIUMUCS TEPEMEHHBIMU:

—
_'!,;I"I = 2\',!};!"

xy' —ylny =0
y(0)=1.

2. Haiitu oOuiee perieHne WiM pemuTh 3aaady Komm ams ogHOpoAHBIX TudepeHaabHbIX
YPaBHEHUH MIEPBOTO MOPsIIKA.

ydx + E[Na"x_}r —x}d}r =0

xyiy' —(x®+¥%) = 0;
yy o) y(1)=1

3. Haiitu o61mue pemeHus JMHEeRHbIX Tu(PepeHnalbHbIX YpaBHEHUN IEPBOro NOpsIKa:

2y e
v + tgxy = —cosx; v L =
i .

X

4. Haiitu oOuiee pemieHue wiv pemwuTh 3anady Komm s auddepeHnnanbHbIX ypaBHEHUN
BTOPOTO MOPSAKA, TOMYCKAOIINX TOHWKEHHUE MTOPsIKa
2x

y" —cosbx = —; y'——=—¥"=0;
VX i x4+ 17

5. Haiitu pemenuss nuHeHHbIX auGEepeHIMaTbHBIX YpaBHEHUH BTOPOro TMOpsAIKa C
MOCTOSTHHBIMU KO3 ULIEHTaMH
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}FH_l_E}FJ :ﬂ: }r”—E}r"—E}r:e‘h’;

Tema 6. Teopus ps0os.

Bapuant Ne 0
1.3anmumuTe hopmyiy 00IIero diaeHa psijaa.
2 -|- i -I- ° + ° +..
27 81

Z.HOKaSaTB PaCXoJUMOCTDb psja, IMOJIb3YACh HGO6XOI[I/IMBIM IIPU3HAKOM CpaBHCHHUA.
= 3?2
2n
n=1

3. HCCJ’IGI{OB&TB pAd Ha CXOI[I/IMOCTB IIpUMCEHAA I[OCT&TO‘IHBIe HpI/IBHaKI/I CXOJUMOCTH PAIOB.

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

n=1 n=1

4.VccnenoBath psizibl Ha AOCOIIOTHYIO CXOAUMOCTb.

(=)

Z[_ y 3:r?,+12

n=1

5.Haiitn nHTEpBAII CXOAMMOCTH CTEIIEHHOTO PsJa.

=]

PE-1CE

n=1
Tema 1. Kpamnvie u nogepxnocmuvie unmecpanol.
Bapuant Ne 0
1. 3MeHNUTh NOPSAIOK MHTErPUPOBAHUS B MOBTOPHOM HHTETpalie U CleaTh 4epTex 00JacTh
WUHTETPUPOBAHUS

0 —2x+6
fdx J flx,y)dy Jdv f fr:ix+ dv Lfdx
-1 —Bx® -2ty 1 -y
2. BeuucnuTh 1BOMHOM nHTErpai no obaactu D
J (12x%y? + 16x3y? ) dxdy; ﬂ’ ye™/ 2dxdy;

D
D:x:lr};':x:’}rz—n';_ D:}F=1n2,}i’=1n3,x=2,x=4.

3. Berauciauts HHTCIpaJIbl, Hepefm;[ OT ACKAPTOBLIX KOOPAHWHAT K IMOJISIPHBIM!
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|1—x-—v-

|1—|—x + v?

1 V1-x®
o o

dy

4. C noMompio ﬂBOﬁHOFO HHTErpajla BBIYHUCIUTL INIOINAAb ITJIOCKHUX (bI/Il"yp, OIrpaHNM4YC€HHBIX

JaHHBIMHU JIMHUAMUA

vy=3/x,yv=4e

fy=3yv=4

y:—2y+x*=0,
y:—4y+x*=0,

vy=x/v3, vy =+3x.

5. IlnactuHka D 3amaHa HEpaBEeHCTBaMH, |L - IIOBEPXHOCTHas ILIOTHOCTh. Haiitm Maccy

IJIACTUHKH.

Dix=1,v=
w=7x>+y.

0,y = 4x(y = 0);

D:x? +_'!J:,-"4-£ 1;

n=y-.

6. Haiitu KOOpAWHATBI MHEHTPA TKCCTH INIOCKHX OAHOPOAHBIX IINIACTHH, OI'PAHUMYCHHBIX

3aJlaHHBIMU JTUHUSIMHU
x:+}r:=4, x =0,

y=0

7. BBIYHCIUTH TPOHHOM HHTErpall o oomactu V

ﬂ’f 2vie™ dxdydz;

v
x=0yv=1yv=x,
V{z =0,z=1.

[

iy =10x,y=0,x =1,
z=xy,z=0.

8. C IMOMOIIBIO TpOfIHOl"O HHTCrpajia HaWTH 00BeM TCJIa, OTIPAaHUYCHHOI'0 3aJaHHBIMU

IMMOBEPXHOCTAMU

y =16V2x,y =V2x,
z=0,x+=z=2.

x4 y* =2y,
z=5/4—x%z=0.

Kputepun u 1mikana OIEHMBaHHMS TIO OLEHOYHOMY CPEICTBY «KOHTPOJIbHAS
paboTta»
[ITkana olleHUBaHUS Kputepuii orieHnBaHus
5 KonTponbHas paboTa BbIIIOJIHEHA HA BBICOKOM YpOBHE (TIpaBUIIbHBIE
otBeThl AaHbl Ha 90-100% Bompocos/3a1au)
4 KonTponbHas paboTa BBIIIOJIHEHA HA CPEAHEM YpOBHE (TIpaBUIIbHBIE
OTBETHI AaHbl Ha 75-89% Bonpocos/3aaay)
3 KonTponbHas paboTa BbINIOJIHEHA HA HU3KOM YpOBHE (TMIpaBUIIbHBIE
oTBeTHI AaHbl Ha 50-74% Bonpocos/3aaay)
2 KontponbHas paboTa BBIIIOJHEHA HA HEYJOBIECTBOPUTEIHHOM

ypoBHE (paBUIIbHBIE OTBETHI AaHbl MeHee yeM 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
- ypaBHEHHE CTOpOH AB 1 BC 1 UX yriioBble KO PHUITUEHTHI,
- yroi W Mexnay npameiMu AE u BEC B paguaHax;
- ypaBHEHHE BBICOTHI LD U €€ [UINHY;
- ypaBHeHUE MeauaHbsl AE U KOOPAMHATHI TOYKH K IepecedeHus dTOU
MeJIMaHEI ¢ BBICOTOH D
- ypaBHEHUE NPSAMOML, KOTOpas IPOXOAMUT Yepe3 TOuKy K
[apajjiejIbHO K CTOpOHE AB;
- KOODAMHATBl TOYKH F(xg,Vz), KOTOpas HaXxOOUTCA CHUMMETPUYHO
TOYKE A OTHOCUTEIBHO NIpsiMOM CD.

2. Jlano: Touka A(2; 5) u npamas v = 1. Heo6X01uMO COCTaBUTh ypaBHEHUE I€OMETPHYECKOTO
MecTa TOYEK, PABHOYIAJIEHHBIX OT 3aJaHHON TOKU A(x 4, V) U IPAMON v = d.
[TosryueHHOE ypaBHEHHE IPUBECTU K NIPOCTENIIEMY BUY U IOCTPOUTD I'pavK KPUBOM.

3. 3azmaHbl 1B€ CHCTEMbI JIMHEWHBIX ypaBHeHUU. Pemmth nepByto cuctemy meronoM Kpamepa.
[TosrydyeHHBIM NP pEUICHWM IIEPBOM CHUCTEMBI PE3YJIBTaT IPOBEPUTH C ITOMOLIBI0 METOIA
oOpartHo MaTpulbl. Bropyro cuctemy pemuTs ¢ oMol Metoga ["aycca.

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

4. laHbl KOOpAMHATHI BEPIIMH UpaMuibsl ABCD:
A(2; —3; 1),B(6; 1; —1),C(4; 8,—9),D(2; —1; 2).
Heobxoaumo:
- 3anucarb BeKTopHEE, AC, AD B OPTOHOPMAJILHOM CUCTEME {?,}, E}
Y HalTU MOZYJIH 3TUX BEKTOPOB.
- Haiitn yron mexay BeKTopaMu AB u AC.
- Haiitn npoexuuro BekTopa AD na BEKTOP AB.
- Beraucnuts momans rpanu ABC.

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

A(—E; —2; —-’-1-), B(—il-; 2; —?), C(S; 0; 3),M(—1; 3; l:lj.
Heo0xonumo:
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TOYKH A4, Eu C.

CocTaBuTh ypaBHEHHE IUIOCKOCTH (I, KOTOpass IPOXOOUT 4Yepes

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

HaiiTu Touku nepecedyeHus moJy4eHHON MPsIMOM € TJIIOCKOCThIO @ U
C KOOPAWHATHBIMU IUTIOCKOCTAMU XOY, X0Z, Y OZ.

Haiitu pacctosiHue ot Touku M 10 IJIOCKOCTH .

6. Boruucnuts ciienyroniue npeaeinsl (He moyib3ysack npaBuiiom Jlonuras).

x*—2x243
lim —
a—om dx= 4+ 3x + 2

3x*4+8xL5
lim ——
x=—13x-+9x 4+ 6

1 — cosdx

- ]

2

lim
x—0

x*+2
lim ————
x=m 3x-+2x—1

Vvae+4—-1

lim —
x=—9

x—+—3

sin3x

lim
x=0 tglx

3

x+2

lim
x—0

2x2—3x —2
lim ———
x=2x-+3x + 10

2—+/x—3
lim —
x=7  x=—49

lin'é[l + 4:()1_7

7. 3amanHyro GYHKIUIO v = f(x) MCClIe0BaTh Ha HENPEPHIBHOCTh U BBISICHUTH XapakTep TOYEK
paspeiBa. Crenath cXeMaTH4ecKuii rpaduk

Flx) = 47

flx) =

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

_2(3x*+4x’—x—2)

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

¥

—

o i =
9. Haiitn nepBy1o IPOM3BOJHYIO 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) M 1Ba 3Ha4eHUs aprymMeHra x; U x,. HeoOxogumo HaiTh

NpUONMKEHHOE 3HAUCHUE TaHHOW (DYHKIMU IIPU X = x,, UCHONb3ys €€ 3HAUCHUe MpH x = x, U
3aMeHss npupocT Ay GyHkuuu v = f(x) coorBercTBYromMM auddeperHuuanom dy:

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

11. BoInonHUTE MOJIHOE HUCCIeI0BaHUE 33JaHHBIX QYHKIUN U MOCTPOUTH X IpadUKH:

3 Ix
v:x—+4 Uze— }F=x3_3x:+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 [HEH HYXKHO IOTPATUTh Ha
MOJIFOTOBKY, 4TOObI ObUIa M3ydeHa MaKCUMallbHas 4yacTh Kypca? Pemmuts 3amauy npu
YCJIOBUH, YTO k = 3o = 1/48.

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

maccy  (cropaer) MIPOTIOPIIMOHATBHO BpEMEHU MaJICHUsI. Koaddurment
nponopuroHanbHocTd k= 100 kr/c. Cuyurasd, 4r0 HavanbHas CKopocTh V =0,

yckopernue g = 10 m,/c, HallTH HaUOOJIBIIYI0O KMHETHYECKYI0 SHEpPruio Tena. Pemuts

3a7a4y Opy ycjIoBud, yTo H = 1805 m.

Cemecmp 2.
Bapuant Ne 0

1. BerarcinuTh HEONpEaEICHHbIE HHTETPaJIb:

2x% 4+ 5x3 — 12x2

]

3 —
f 7x°+40x—96 , J ax Jx:cosdl-xdx.

xvxi— 16

2. BoruucnuTh ornpeneneHHbIi HHTErpall:

dxdx

f

(Bx—8)2—23x—8+4

3. Beruncauts miomaas GUrypsl, orpaHiYeHHOM napaboiamu:

all +1 x_‘+3 +6
= — X v=— x
B 2 - 2

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

Jx +4x + 13
1
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5. UccnenoBarh GyHKIMIO z = f(x, V) Ha OKCTPEMyM:

z=xy—x"—2y*+x+ 10y —8.

6. Haiitu o6miee pemenue (o0mmii mHTErpan) mudpepeHInaIbHOTO YpaBHEHUS
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) =4/, y'(1) =3.

8. 3amaHo nuHEHHOEe HeogHOpOoaHOE MU (dEepeHINATFHOE ypaBHEHHUE BTOPOTO TOPSIKA C
MOCTOSIHHBIMH ~ KOod(purmentamu. HaiiTu yacTHOe pelieHue, KOTOPOE  YAOBIETBOPSET
HpI/IBel[eHHBIM HadYaJIbHBIM YCJIOBI/DIM.

y'—2y' —8y =16x>+2,¥(0) =0,y (0) =5.

9 Pemnth CUCTEMY ypaBHeHI/Iﬁ W HaWTH 4YacTHHIC pelmicHusi, KOTOPbIC YHOBJICTBOPSIOT
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—l-l)”: 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. Haiiti 06macth cXOqMMOCTH (PYHKIIMOHATBHOTO Psijia

i (n—2)%(x+3)>"
Zn+3 )

n=1

4. BbIYMCIUTD HHTErpAII
0.1

f e =5 dy

o
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¢ TouHocThio 10 0,001.

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

6. I3MeHUTh NOPSAI0K UHTETPUPOBAHUS
-1

[o [ rocs [or [ ran

—'f.'j ¥ = -y

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

8. C IOMOIIIbIO TPOMHOT'O HHTErpalia HalTH 00bEeM Tella, OrPAHUYCHHOTO TOBEPXHOCTIMU
x4+ v =2y,z=5/4—x% z=0.

9. Teno I 3aJ1aHO IMOBCPXHOCTAMU, YTO €TI0 OI'paHHYHBAIOT, LL— y,I[eJ'ILHaSI IIJIOTHOCTB. HaﬁTH
Maccy Tena.
V:64(x> +v*) = 23, x4yt =4, y=0, z=0 (y=0, z=0);
_5(x*+y7)
==

10. Haiitu pabotry cunsl F = (x% — 2y)7+ (y* — 2x)], Ipu nepeMeleHnn BIOIb IMHUH L:
orpe3ok MN, ot Touku M(—4; 0) k Touke N(0; 2).

11. Halitu 1nOTOK BeKTOpHOro monss F =x1+vj+ zk, dYepe3 dYacTh IUIOCKOCTH
P: x4+ y+ z = 1, pa3MelLlICHHYIO B MIEPBOM OKTaHTE (HOpMaslb 00pa3yeT OCTPBIN Yroi ¢ OChIO
0Z).

12. HailfTu DOTOK BEKTOPHOIO MOJS F= (e +2x)1+e*J + e’k yepe3 3aMKHYTYIO
MOBEPXHOCTh 5: x+yv+=z =1, x =0, y =0, z= 0 (HopMaJb BHELIHS).

Kputepun u 1mikana oIeHHBaHUS IO OLIGHOYHOMY CPEJICTBY «WHIWBHUIYaJIbHBIC
3aTaHus

HIkana OLIEHUBAHUS Kpurepnii onieHnBanus
(uHTEpBaI OAIITIOB)
3a4TeHo [TpaBunpHO permensr 90-100% 3amanunit
He 3aureHo [IpaBuibHO peniens! MmeHee 90% 3amannii

OueHoYHbIE CpeACTBA ISl IPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Tunosoti bunem. Cemecmp 1.

bunet Ne 0
1. TlpousBeneHus BEKTOPOB. 1 6ann
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2. PemmuTh cucTeMy JTUHEHHBIX anreOpandeckux ypaBHEHHH 1 6ann
3%, +4x,+ 2x; =8
1+ 5%, +x3=0

3. 3amaHbl KOOPIUHATHI BEPIIUH TPEYTOJIbHUKA 1 6ann
1511[:3; 1; -’-1-),:‘-1: (—1;6; 1),:‘-13 (—1;1; 6). Haiitu:

a) BeKTOpbl ¢ = A, A, u d = A, A;
0) IUIMHBI BEKTOPOB ¢ | d,

B) CKaJSIPHOE TIPOM3BEIEHUE BEKTOPOB ¢ d;

1) yroJl MEXKIy BEKTOPAMHU ¢ U d;

€) BEKTOPHOE IPOM3BEICHHE & X d;
) TUIOIIAaJb TPEYronbHuKa A, A, A4,.

4. Haiitu npou3BOIHYIO 1 Gamn
y=(x"+x+1) tg(2x)

5. TlpoBectu monHOE Hcciea0BaHUE (PYHKIIMH U TIOCTPOUTD TpaduK 1 Gamn
e a1}
'u' =
T 2(x+1)
Ymeepoicoeno na 3acedanuu kageopwvr [IM, npomokon Ne_ om 20 e
3aBenyromnuii kageapoit ooy. Manwiii B.B.
JlexTop ooy. Manwii B.B.

Tunoeoti bunem. Cemecmp 2.

buner Ne 0
Yacts |. Teopernueckuii Bonpoc.

(ITomHOCTBIO PACKPBITHINA BOIIPOC OLIEHUBAETCS B 1 Oam).
1. TTonsTue nepBooOpazHoOH

Yacrs |l. 3ananne HayaabHOrO YPOBHS CIOKHOCTH.
(ITpaBusIbHO BBINOJIHEHHOE 3a/1aHUE OLICHUBAETCs B 2 Oaiia).

1. Haiitu permenust ypaBHEeHUI 2. BeiuncnuTh HeonpeaeNeHHbIN HHTErpa
e r__ 2
¥+ 3y' = 0. f(x +2x +3)dx
Yacrs |11. 3aganne 6a30BOT0 ypoBHS CIIOKHOCTH.

(ITpaBuIbHO BHIIOJHEHHOE 3aJ]aHKe OLleHUBaeTcs B 1 6amn).
3. IIpounTErpUpOBaTH PALIMOHAIBHYIO IPOOh
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4. na pynxkumu u = 5x°y — 3xv + x

3aBenyromuit kadeapoit

Jlextop

3aBeayromuit kadeapoit

JlekTop

(Z2x+ 16)dx
(x+1)(x*+4x +13)

3

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

Yacrsp V. 3a1anne noBBIIIEHHOTO YPOBHS CIIOXKHOCTH.
(ITpaBriIbHO BBITIOJIHEHHOE 3a/1aHue — 1 Oam).
1. HaliTu perienust ypaBHeHU

_'!,,i"” + 3};,! — 3:1.&—3.1:’:

Ymeepoicoeno na 3aceoanuu kageopwr [IM, npomokon Ne_ om 20 e

Tunosou ounem. Cemecmp 3.

buer Ne 0

CxogumocTs u cymma psiia. Heobxoaumoe yciioBre CXOAMMOCTH.

HccnenoBath Ha CXOAUMOCTD PSJI
[= =]

Z (—1)"n
n?+5n—7

n=1

[==}
Z (n+1)! 27
(n+1)"
n=1
N3meHnTh nopsa0K MHTErpupoBanus. O0NacTe MHTErPUPOBAHUS U300PA3HUTH
Ha yepTexe

2vx

fdxf flxy)dy

41"
BrruncnuTs KpUBOIMHENHBIM HHTETPAJI BIOJIb KPUBOM L, TP U3MEHEHHUH
napamerpa oT £y J0 t,!

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

Ymeepoicoeno na 3aceoanuu kageopwr [IM, npomokon Ne_ om 20 e

ooy. Manwiii B.B.
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HalTH TpaJuMeHT W MPOU3BOJHYIO B TOUKE A IO

ooy. Manwiii B.B.

ooy. Manwiii B.B.

1 Oamn

2 Gayta

1 0amn

1 0amn

ooy. Manwiii B.B.



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, HCYEpNBIBAIOUIE W JIOTUYHO €ro
u3jaraeT B yCTHOW WM mucbMeHHOU ¢opme. IIpu sTOoM 3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSIBISIET TBOPUECKHUM MOIX0]T
B OTBETax Ha BOMPOCHI U MPABUWJIBHO OOOCHOBBIBACT MPHUHSTHIE
pELICHHs, XOpOWIO BIAJCET YMEHHSIMU M HaBBIKAMH IIPH
BBIMIOJTHEHUH MTPAKTUYECKHUX 3a]1a4.

xopoio (4) CTyneHT 3HaeT MporpaMMHBIN MaTepuall, TpaMOTHO U IO CYTH
U3JaraeT ero B YCTHOH WJIM NUCHbMEHHOW (opme, IoImycKas
HE3HAUUTEJIbHbIE HETOYHOCTH B YTBEPXKIEHHUSX, TPAKTOBKAaX,
ONpEACIICHUAX U KAaTEropusax WU HE3HAYUTEIIBHOE KOJIMYECTBO
ommnbok. [lpu sToM BiageeT HEOOXOAUMBIMU YMEHHSIMH 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. [lpum 3TOM HETOCTATOYHO BIIAJEET
YMEHHSIMH U HaBBIKAMU MPU BBIMOIHEHUH MPAKTHUYECKHUX 3a7ad.
Jlomyckaet 10 30% ommOOK B M3J1araeMbIX OTBETaX.

HEyHOBIETBOPUTENBHO (2) | CTyneHT He 3HaeT 3HAYUTENbHOM YacTH IPOrpaMMHOrO
Marepuana. [Ipu 3TOM AomyckaeT NMPUHIUNHAIBHBIE OIIUOKH B
JI0Ka3aTeNbCTBAX, B TPAKTOBKE MOHITHI U KaTErOPHii, IPOSBIIAET
HU3KYIO KYJIBTYPY 3HaHMM, HE BJIaJICET OCHOBHBIMU YMEHUSAMH U
HaBbIKAMM IpU BBINOJHEHUU MpPaKTHYEeCKUX 3anad. CTylIeHT
OTKa3bIBACTCSI OT OTBETOB HA JIOTIOJIHUTEIIbHBIE BOITPOCHI
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JIncT n3MeHeHn U JOIIOJTHEHU N

/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 3aKII0YEeHHe

Ilpencrasnennsii  GoHA oOuleHOYHBIX cpeAcTB (manee - ®OC) mo
aucuuminHe «Maremartrka» cootBeTcTByeT TpeGoBanusm ®I'OC BO.

IIpennaraemsie GopMBI U CPeICTBA TEKYILETO U IIPOMEXYTOYHOTO KOHTPOJIS
aJIcKBaTHbl ILeIsIM M 3aJaYaM peaju3allid OCHOBHOM MNpOo(deCCHOHANBHOM
obpa3oBaTenbHOM IIPOrpaMMEbI no HanpaBJIEHUIO IIOArOTOBKH
44.03.04 IpodeccuonansHoe 06ydenue (1o OTpacysm).

OueHounble  cpeicTBa I  TEKYLIEro  KOHTPONS  YCHEBaeMOCTH,
NPOMEXYTOYHOW aTTECTALMHU 10 UTOTAM OCBOCHHS JUCLIMILUIMHEI [IPEICTABICHEI B
IIOJIHOM OOBeMe.

Buzbl OLEHOYHBIX CpE/ICTB, BKIIOYEHHBIE B MPEACTAaBIEHHBIA (OHJ,
OTBEYalOT OCHOBHBIM NpUHIMNIaM popmuposanus GOC.

PaspaGoTanHblli M TIpeICTaBIEHHBIM ISl SKCEpPTH3Bbl (OHJ OIEHOYHBIX
CPEACTB  PEKOMEHAYeTCs K HCIOJb30BAHHMIO B IIPOIECCE  IOATOTOBKH
00y4aromuxcs, 10 yKa3aHHOMY HaIpaBJIECHHUIO.

IIpencenarens y4eGHO-METOAMYECKOM
KOMHUCCHH (haKyJIbTeTa KOMITBIOTEPHBIX

CHCTEM %} HH(QOPMALIHOHHBIX
TE€XHOJIOTHI H.H. Berposa
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