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[Tacniopt

(G oH/Ta OIEHOYHBIX CPEACTB MO YICOHON JUCITUTUTHHE
«MaTtemaTtnKa»

IlepeyeHb KoMIeTeHIUH (3JIEMEHTOB KOMIIETEHIIMI), popMUpPYeMBbIX B
pe3yJibTaTe OCBOCHUS Y4eOHOH TUCUMILIUHBI

Ne Kon DopMyIIHpOBKa KoHntponupyemsie Oransl
/1 | KOHTPOJIUPYEMOM KOHTPOJIHPYEMOi TeMbl y4eOHOH bopmupoBaHus
KOMIIETEHIIH KOMITETEHIIHH JVCTIMTUTHHEI (cemecTp
U3YUCHUS)
1 |VK-1 croco0eH Tema 1. 1
OCYIIECTBIATh Jluneitnas anreGpa (HayaIbHBIN)
KpuThyeckuii  aHanus | Tema 2. 1
IpOOJEMHBIX CUTyaluil | AHanuTHYeCKast (HauaTbHBIN)
Ha OCHOBE CHUCTEMHOIO | F€OMETPHSI
noaxona, Tema 3. 1,2
BBIPA0ATHIBATH MareMmatnueckuit (HauaIbHBIN)
CTpAaTETUIO IEUCTBUH aHaImu3
Tewma 4. 2
KoMIutekcHbIl aHamms3 (HayaIbHBIN)
Tema 5. 2
Huddepenunanbupie (HayaIbHBIIN)
YpaBHEHHUS
Tema 6. 3
Teopust psoB (HayaIbHBIN)
Tema 7. 3
Kpatnbie n (Ha4aJIbHBIN)
MIOBEPXHOCTHBIE
UHTErpajibl
Tewma 8. Teopust mosns 3
(HayaIbHBIN)
Tema 9. Teopus 4
BEpPOSITHOCTEN (HauabHBIN)
Tema 10. 4
Marematuueckas (HaYaIBbHBII)
CTaTUCTHKA
2 | OIIK-1 crocoOeH pemats | Tema 1. 1
WHXXEHepHbIe 3amaun B | JIuHelHas anreOpa (HaYaIbHBIN)
npodeccHoHaIbHON Tema 2. 1
JEeATEIbHOCTH C | AHanuTH4ecKas (HayanbHBIN)
UCTIOJIb30BaHUEM reoMeTpust
METOIOB €CTECTBEHHBIX | Tema 3. 1,2
HayK, Marematnueckuit (HayanbHBIN)
MaTeMaTH4YeCKOTo aHaJIu3
aHajn3a U | Tema 4. 2
MOJICTUPOBAHMSA KoMmriuiekcHbIi aHan3 (HaYaIbHBIN)
Tema 5. 2
Huddepenunansupie (HayanbHBIN)
YpaBHEHMUSI
Tewma 6. 3




Teopus psanos

(HaYaIbHBIN)

Tema 7. 3
Kpatneie n (Ha4aNbHBIN)
MMOBEPXHOCTHBIE
UHTETPaJIbl
Tewma 8. Teopust most 3
(HaYaJIbHBIN)
Tema 9. Teopus 4
BEPOSITHOCTEN (HayaIbHBIN)
Tema 10. 4
Marematuueckas (HayaTbHBIN)
CTaTHCTHKA
IToxa3aTe/M M KPUTEPUU OLEHUBAHUA KOMIIETEHIHH,
OInmucaHme 1KaJja oncHuBaHusa
Ne Kon Ilokazarens onennBanus | Kontponupyembsie | HammeHoBanue
/11 | KOHTPOJIUPYEMOH | (3HaHUS, YMEHUS], HABBIKU) | TEMbl yueOHOM OLICHOYHOTO
KOMIIETCHITNH JUCITUTIAHBI CpeJlcTBa
1. | VK-1 3HATh: Tema 1, @poHTaNbHBIE U
- dbynaamenTtanpHbie | Tema 2, VHJIUBUYAJIbHBIC
paszernbl MatemaTuku | Tema 3, OIIPOCBHI;
He00XO0INUMBIE s | Tema 4, KOHTPOJIbHBIE
jgoru4eckoro ocmsicienus | Tema 5, paboThI;
u 006paboTku nHbopmanuu | Tema 6, WHIUBUTyaTbHBIC
B npodeccuonanshoit | Tema 7, 3aaHUA;
JEATENbHOCTH; Tewma 8§, IIPOMEXKYTOYHAs
- OCHOBHblE  paszensl | Tema9, aTTecTanus
MaTeMaTHKH: anre6pa | Tema 10 (3K3aMeH, 3a4€eT)
(MHeitHas U BEKTOpHAs) U
reoMeTpus,
MaTeMaTUYeCKUM aHalu3,
3JIEMEHTHI TEeopuun
BEPOSATHOCTEM,
MaTeMaTH4eCKOMN
CTaTHCTHKH,
HEO0XO0IUMBIE IS

JIOTHYECKOTO OCMBICICHHUS
1 00paboTKH HHPOPMALUH
B npodecCuoHaTBHOM
NeSITENbHOCTH;

YMETh:

- HCIOJIb30BaTh
MaTEeMaTHYECKHE METOIBI
B pelIeHun
npo¢ecCruoHaTbHBIX
3a/ay;

- TMPUMEHATH OCHOBHBIC
MOHATHSI W METOABl TpH
pEIICHHH THUIOBBIX 3a]1a4
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MaTeMaTUKH,  HCIOJIb3YS
COBpPEMEHHBIE
oOpasoBaTeybHbBIC "
nH(pOpPMaIMOHHbIE
TEXHOJIOTHH,

BJIQ/ICTh HABBIKAMU:

- MaTeMaTH4YeCKUMHU
METOJaMH yIIpaBJICHUS
SKCIUTyaTaluen
JIOKOMOTHBOB,
MPaKTUUYECKUMHU
pUeMaMH UCIIOIB30BAHUS
COBpPEMEHHOM
BBIUMCIIUTEIFHON TEXHUKU
st coopa, o0pabOTKH |
aHanu3a uHpopMaruu 00
JKCILTyaTaluu
JOKOMOTHBOB;

- UCIIOJIb30BaHUS
MaTeMaTHIYeCKUMHU
METOJIaMHU yIpaBJIeHUS
3KCIUTyaTauuen
JOKOMOTHBOB,
NPaKTUYECKHUMU
pUeMaMU WCIOJIb30BaHUs
COBPEMEHHOM
BBIUMCIIUTEFHON TEXHUKU
st cOopa, oO0pabOTKH H
aHanmuza wuHpopmanuu 00
OKCIUTyaTaI[H
JIOKOMOTHBOB;

- METOAAMHU
MaTeMaTU4eCKOIro
ONMCaHUs (buznuecKux
SIBICHUA M IPOLIECCOB,
OTIPEEIISFOIINX
MIPUHIIUIIBI paOOTHI;

OIIK-1

3HATH:
- OCHOBHBIC  pa3JIeIbI
MaTeMaTHKU: anredpa
(TMHEHas U BEKTOpHAs) U
reoMeTpusl,
MaTeMaTUYECKUM aHaJn3,
9JIEMEHTHI Teopuun
BEPOSATHOCTEM,
MaTeMaTUYECKOMU
CTaTUCTUKH, pemiarthb
CTaHIapTHHIE 3a1a4n
npodeccunoHaIbHON
NESTEIPHOCTH HAa OCHOBE
nH()OPMAITMOHHON u

Tema 1,
Tema 2,
Tewma 3,
Tema 4,
Tewma 5,
Tema 6,
Tema 7,
Tema 8,
Tema 9,
Tema 10

@poHTanbHBIE U
WHAUBHUYaJIbHbIE
OIPOCBHI;
KOHTPOJIbHBIE
paboTsl;
WHIVBUYaJIbHBIC
3a/laHus;
IIPOMEXKYTOYHAs
aTTecTanuus
(9K3amMeH, 3a4eT)




oubmorpaduaeckoit
KYJIbTypbl HE00XOAUMBIE

IS JIOTHYECKOT0
OCMBICJIEHHUS U 00paboTKu
nHpopManuu B
npodeccruoHaIbHOM
JIeSITEIIbHOCTH;

YMETh:

- HNPHUMEHATH OCHOBHLIC
NOHATUA W MCTOHAbI IIpU
PEIICHUN THIIOBBIX 3ajad
MaT€MaTUuKHu, HCIIOJIb3Ys

COBpPEMCHHBIC
o0Opa3oBaTelbHbIC u
nH(pOpMaAITMOHHBIE
TCXHOJIOI'H,

- TPUMEHSTh OCHOBHBIC
IHOHATUA u METOAbI

MaTeMaTUYECKOro aHaJIN3a
JUISL  PEIIeHUs] THUIOBBIX
3a1a4

BJIAJICTh HABBIKAMMU

- METOJaMH IOCTPOCHHUS
MaTeMaTHUEeCKOM MOJIeIn
npodecCHOHANBHBIX 3a7a4
31 conepKaTeIbHON
UHTEpIpeTalnun
TOJTYYEHHBIX PE3YJIbTATOB.

@oHbI OLIEHOYHBIX CPEICTB MO AUCHUILTHHE «MaTeMaTHKa
Bonpoce! 1151 GpOHTANBHBIX M HHAMBUIYAJIbHBIX OIIPOCOB!

Tema 1. Jluneiinas anceopa.

1. Kakue cucteMbl JIMHEHHBIX anreOpandyecKux YpaBHEHUM Ha3bIBAIOTCS
OIpeieTICHHBIMU, HEOIPe1eJICHHBIMU, HECOBMECTHBIMU ?

2. Kakolt sBnseTcss KBajpaTHasi CHUCTEMa JIMHEWHBIX —alredpanyecKux
YPaBHEHUI1, €CIIU €€ ONPEAEIUTENb PABEH HYIIIO?

3. Kako#i nomkHa ObITH CHCTEMa JUHEHHBIX alreOpanyecKuX ypaBHEHHMH,
yTOOBI €€ MOKHO ObLIO pemaTh MeTojoM Kpamepa?

4. CucreMa JNUHEWHBIX alreOpandecKuX YpaBHEHUW peIIaeTcss METOIOM
I"aycca. Kak y3HaTh, 4TO OHa onpe/ereHHas, HEoNpeAeIeHHas, HECOBMECTHAsI ?

5. Uro Takoe maTpuna? Kakumu MoryT ObITh MaTpHILIbI?

6. Kakue MaTpuiisl MOXXHO nepeMHoOkaTh? Kak oHU nepeMHOKaroTCs?

7. UTo Takoe onpeenuTesb BTOPOTo nopsiaka?

8. Urto Takoe onpeaenuTelb TPETbEero nopsjaka?

9. UTo TaKoe MUHOP DJIEMEHTA @;; ONPEIEIUTENS?

10. Yro Takoe anrebpandeckoe IOMOTHEHUE JNEMEHTA A, ; ONPENETUTENS?

11. Yto 3HAUUT Pa3IOKUTh OMPENCTUTEIb IO BJEMEHTaM CTPOKH WIIH
croioba?



12. Kakass Marpuiia Ha3bIBaeTcsi OOpaTHOM IO OTHOIICHUIO K JaHHOM
KBaJIpaTHOW MaTpuiie?

13. Kak 3amucaTth KpamMepOBCKYIO CHCTEMY JIMHEHHBIX ajreOpanvyecKkux
ypaBHEHHUI B MaTpHUUHOHN (opme?

14. Kak mocTpouTh 0OpaTHYIO MAaTPUILy JUIsl TaHHON KBaJPaTHOW MAaTPHUIIBI C
OnpeIeNIUTeNeM, OTJIUYHBIM OT HYJIs?

15. Yto Takoe BekTOp? €ro JjauHa? opT BeKkTopa?

16. Copmynupyiite cBOKWCTBA ONEpaIiy CII0KEHUS BEKTOPOB.

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

18. Kakne HECKOIbKO BEKTOPOB HA3BIBAIOTCS JIMHEHHO 3aBUCHUMBIMH?
JIMHEWHO HE3aBUCUMBIMU ?

19. Kak TeoMeTpUYEeCKH pacIoyiaraloTcsl Iapa WM TpoWKa BEKTOPOB
JIMHENHO 3aBUCUMBIX BEKTOPOB? JINHEHHO HE3aBUCHUMBIX BEKTOPOB?

20. Yro Takoe Oa3zWc HEKOTOPOrO MHOXECTBA BEKTOPOB? KOOPAMHATHI
BEKTOpa B BEIOpaHHOM Oa3zuce?

21. ChopmynupyiiTe TpaBWIO CIOXKEHHUS JBYX BEKTOPOB, 3aJIaHHBIX
Pa3oKEHUSIMU B HEKOTOPOM Oaszuce.

22. ChopmynupyiiTe TOHITHE MPSIMOYTOJIBLHOTO 0a3uca W MPSIMOYTOJIbHOU
JIEKapTOBOM CUCTEMBbI KOOPIUHAT.

23. Uto Takoe CKalsIpHOE, BEKTOPHOEC W CMEIIAHHOE TPOW3BEACHHUE X
BekTOpoB? Kak mx Bbrumcisate? IlepeyuciauTe mx CBOMCTBA M T'€OMETPHUUECKUI
CMBICIL.

Tema 2. Ananumuueckasn ceomempusi.

24. Yto Takoe anreOpamueckas nuHua? Cdopmynupyiite Teopemy 00
WHBApPHAHTHOCTH TIOPSIKA aNreOpandecKou JTMHHH.

25. HanummTe paBeHCTBA, BBIPAXKAIOUINE YCIOBHSA MapaJICIbHOCTH |
NEPICHAUKYIIPHOCTH IBYX MPSMBIX Ha TIIOCKOCTH.

26. [Touemy TUTOCKOCTH M TOJBKO OHU HA3bIBAIOTCS IMOBEPXHOCTAMH |-T0O
nopsiaka?

27. Yto takoe smaunc? ChopMynupyilTe CBOWCTBO (hOKaIbHBIX PaIUyCOB
TOuKH nunca. Haliqute KoopauHaThI IEHTPa CUMMETPHUH, TIOTYOCH.

28. Kakue mnpsiMble Ha3bIBAIOTCS acCHUMIITOTaMu TurnepOonsi? Hanwmure
yPaBHEHHUS aCUMITOT runepoonsl 4x% — 9y? = 36.

29. [lpsimas L 3agana ypaBHEHUEM C yTI0BBIM KO3(PPUIIMEHTOM V¥ = kX + b.
[TosicHuTe reoMeTpUUeCcKuil CMbICT K U D.

30. [Ipssmbite L, wu L, 3agansl ypaBHeHusmu L,:y =k, x+ Dy,
L,:yv = k,x+ b,. Hanumure ycnoBus napajijieIbHOCTH U NEPHEHAUKYISPHOCTH

ATUX MPSAMBIX.
31. Kak reomerpuuecku 00BSCHUTH, UTO CUCTEMA YPAaBHEHHIA
A x+B,y+(C, =0
{z—’lzx—k B,y+0C, =0



ABJISIETCS. HECOBMECTHOM? COBMECTHOW M HEONPEAECIEHHON? COBMECTHOU U

ONpeIeTICHHOMI?

32.[lpyu KakoM yCIOBHUM IUIOCKOCTh U TMpsiMas B IMPOCTPAHCTBE
napajuIeNIbHbI ? IEPIICHIUKYIISPHBI?

33. Hanumure ycnoBue NepneHauKyISIPHOCTH MPSMBIX B IPOCTPAHCTRBE.

34. Hanumure oOmiee ypaBHEeHHE IUIOCKOCTU. KakoB reomerpudeckuit
CMBICIT KO3 (PUITMEHTOB YpaBHECHUSA?

35. Hanumure ypaBHEHME IJIOCKOCTH, MPOXOJAlIed uepe3 3 3aJaHHbIC
touku M, (x;; 52,0, M, (o555 25), My (%3595 25).

36. 3anumure ypaBHEHHE IUIOCKOCTH, MPOXOJSIIEH yepe3 JIaHHYI0 TOYKY
M, (x4; Vo ; Zo) mepnenaukynspao Bexkropy 11 = (4; B; C).

37.Yto Ttakoe smumncous? Kakumu JIHHUSAMH SIBISIOTCA €r0 CEYEHUS
KOOPJIMHATHBIMU  IUIOCKOCTSIMU B MPSIMOYTOJIBHOM  JIEKApTOBOM  CHCTEME
KOOpAUHAT?

38. B kakoM ciydae 3JUTUIICOU]T HAa3bIBAETCS DILTUIICOUIOM BpatieHus? [1pu
BpaIllEHUH KaKO! (UTyphI M BOKPYT KaKoi ocH OH 0OpazyeTcs?

39. Kakoii cummerpueil 00J1a1at0T OJHOIOJOCTHBIA U JIBYIOJOCTHBIM
runepooIouIbl, MapadoIou bl U MoYemMy?

40. Hamucarp ~ ypaBHEHUS  JIMHWMA,  OOpa3yrloImUXCi B CEUYCHHH
KOOPJIMHATHBIMHU TIJIOCKOCTAMHM THIEPOOJOUAOB W TapaboJIOUJ0B, 3aJaHHBIX
KAaHOHMYECKMMH ypaBHEHUsIMU. HapucoBaTh 3TU JTUHUU.

Tema 3. Mamemamuueckuil aHanu3.

41. Kakoe 4nCIIOBO€ MHOXKECTBO HA3bIBACTCSl OTPAHUYCHHBIM CBEPXY?

42. Kakoe 9nciioBoe MHOYKECTBO HA3bIBACTCS OTPAHUICHHBIM CHHU3Y?

43. Kakoe 9ncioBoe MHOYKECTBO HA3BIBAECTCS OTPAHUYEHHBIM CHU3Y?

44. Yto Ha3bIBae€TCA TOYHOW BEPXHEH rpaHUIed YMCIIOBOrO MHOXKECTBA?

45. Yro Ha3bIBaeTCA TOUYKOM HIKHEW IPaHMIIEN YMCIOBOrO MHOKECTBA?

46. YUto Ha3bIBaE€TCA MOJYJIEM JEHCTBUTEIHLHOTO Ynciia’?

47. Tlpu xakux ycaoBusx |x + y| = |x| + |yl

48. Tlpu kakux ycioBusx |x + y| = —|x| + |y|.

49. Hanmmute HEPaBEHCTBA, CBSI3BIBAIONINE MOAYJIb CYMMBI W Pa3HOCTH
JIBYX YUCEJI C CYMMOM Y Pa3HOCTBIO UX MOJYJIEH.

50. U3ob6pa3zure rpaduk hyHKIIUK V = sign x.

51. U306pasure rpaduk GpyHkimu v = [x] — nenas gacts umcna x.

52. ChopmynupyiiTe TeopeMy O TIpefeNne OrpaHWYCHHOH MOHOTOHHOM
byHKIUU(TIOCIIEI0BATEIIbHOCTH).

53. JlaiiTe onpenenenue nonstus lim f(x) = A na s3pike § — &,
X—+(1

54. Jlalite onpenenenne moHsTHs lim f(x) = A | wucmons3ys mnoHATHE
X—*(1

OeCKOHEUYHO Majiol (PYHKIMY MpU X — .

55. ChopmynupyiiTe TEOpEMY O CXKATOU MEPEMEHHOI.
56. ChopmynupyiiTe TEOpEMyY O IPEIETLHOM NIEPEX0/Ie B HEPABCHCTRE.
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57. Chopmynupyiite TeopeMy 00 OrpaHMUYEHHOCTH (YHKIIMH, UMEIOIIeH
npenei npu x — d.

58. Chopmynupyiite TeopeMbl O Tpeaenax CyMMBbI, MPOU3BEACHUS U
YaCTHOTO (PyHKIIHIA.

59. Chopmynupyiite onpenenenue nonatus lim f(x) = A na a3pike § — &.
X—=a+

60. Chopmynupyiite onpenenenue nonstus lim f(x) = A na a3pike § — &,

X—=ad—

61. Jlaiite onpenenenne noustus lim  f(x) = A.

x—s+oo

62. Jlaiite onpenenenne nousatus lim  f(x) = A.

X—s—oo

63. Jlaiite onpenenenne noustus lim f(x) = A.

x—co

64. Harumure nepBhIii 3aMeyaTeNbHBIA MpEen U Npejeibl, CBSI3aHHbIE C
HUM.

65. Harmummure BTOpOU 3amedareibHBIN TMpeAeN W TMpeAeiibl, CBsI3aHHBIE C
HUM.

66. Jlaiite onpenenenue monstus lim f(x) = +oo,

X—=a

67. 27 Jlaiite onpenenenue monsatus lim f(x) = oo,

X—*(1

68. Mcnonb3ys onpeneneHne Nporu3BOAHON, HAAUTE y’(él-], eci y = ﬁ

69. ['eomerpuueckuii  cMmbic  mpou3BoAHOW. Hammmmre  ypaBHeHHE
KacaTeabHOM K rpaduky QyHKIMU Y = arctg X B Touke x = 1.

70. Haiigure yribl, 1oJ KOTOPHIMH IIEPECEKAIOTCS IMHUM X2 + y& = 8,
y?=2x.

71. IlpuBeaute npumep (GyHKIUH, TpadhuK KOTOPOH HUMEET B HEKOTOPOM
TOYKE BEPTHKAIBHYIO KacaTelbHYIO.

72. Haiigure f'(1) u fl(1), ecom f(x) = |x — 1|e*. CymectByer am
1y

73. Haiinure vy, ecnu: @) v = In(x + Va + x?); 6) y = arctg th(x).

/4. Yt0 MOXHO ckazaTh O AUPGEepeHIUPYEMOCTH CYMMBI (QYyHKIUN
fx)+g(x) B TOuke X =x, ecmu, B OrTOH TOuKe: a) (ynxuus f(x)
nuddepenmupyema, a dpynxuus glx) me mupdepenuupyema? 6) obe GyHKIMH
f(x) u g(x) ne muddepenuupyemnr?

75. Ucnionb3ys  ompeneneHue, MNOKaKUTe, uTo GQyHKIuS Y = x° — 2x
mubdepeHuupyema B TOUKe X = 2 U HaiauTe e€ nuddepeHuan B 3TOM TOUKeE.

76. SIBnsieTcst T HEMPEPHIBHOCTh (DYHKIMKM B TAHHOW TOYKE JIOCTATOYHBIM
ycnoueM nuddepenmupyemoctu? OTBET 000CHOBATH C MOMOIIIBIO TIPUMEPA.

77. llna xakux ¢yakimi nuddepennuan paBen npupamieruio? [IpuBenure
puMep.

78. Chopmynupyiite, B UM COCTOUT TEOMETPUYCCKUA M (HU3UIECCKUI
cMmbIch auddepeHimana.

79.Yto moHHUMaeTcs  TOJL  WHBAPUAHTHOCTBIO  (OPMBI  TEPBOTO
muddepenimana?



80. Ucnons3yst dopmyny s Beiuucienus nuddepennuana, Haiinure dy,
€CIM Y = X -SIn X + Ccos X.
81. Ilycte y =sinx, x =cost Kakue u3 cleqylOIUX paBEHCTB
cupasemuBsl: dy|,_m = 0; dy|,_n = dx; dy|,_r = —dt?
2

2 2
82. Moxer nu cymectBoBats f''(x,), eciu ne cymecrsyer [ (x,)?

83. Haiigure £ (x), ecn f(x) = Inx - x.

84. Beruucnure, VCHOJIb3Ysl IIPaBUIIO Jlonurans:
2

; 0) lim xe+inx,
x—=+0

85. Hanmmure ¢opmyny Teiinopa mis dyaxmuu f(x) ¢ ocraToudbM
yieHoM B popme: a) Ileano; 6) Jlarpanxa.
86. Paznoxkure Qyukuuoo f(x) =Incosx no Qopmyne MakiaopeHa o

. XCcosx—sinx
a) lim ——

x—0 x?

4JIEHOB ¢ X *.

87. C nomomipio ¢dopmynbsl MakiopeHa WM KaHOHUYECKUX Pa3IOKEHUN
OJIYYUTE TPUOMKERHYIO (popMyny (OrpaHMYMBASCH WIEHAMH MOPSAAKA X2) UL
byHKIMI:

a)y = Vi+x, x =0, lx] < 1;6)y =In(1+3x), x = 0, |x| < 1/3.

g™ _J1+bx

88. Haiinure uncna a u b Takue, yto lim . =1.
x—0 X
89. Uccnenyiite byHKIIIN u HOCTPOMTE ux rpaduku:
(x—2)% (x+4) x 3/ 3
a)y:f’ 6)_}1:){2_4, B)_}’: 1 — x2,

90. Kakoii u3 KOHyCOB, OIMCAaHHBIX OKOJIO IAHHOTO I1apa paauyca R, uMeeT
HaUMEHBIITUN 00BeM?

91. Kakast ¢yHKIMS Ha3bIBaeTCsl MEpPBOOOPA3HOM MO OTHOMIEHUIO K
bynkuuu f(x), 3a1aHHON HA JAaHHOM MPOMEXKYTKE?

92. Yem oTiMyaroTcs ABE MEepBOOOpa3Hbe (PYHKIHMH Ui OJHOM U TOU XKe
(GYHKIIMY HA OJTHOM U TOM K€ IPOMEXKYTKE?

93.B uyeM COCTOMT CBOMCTBO JHMHEHHOCTH [JIsi HEOIPEAeIEHHOIO
UHTEerpayia?

94. 3anumure Gopmysly MHTETPUPOBAHUS MO YacTsIM B HEONPEIEICHHOM
UHTErpa’e.

95. Kakyro TMOJACTaHOBKY HYXHO BBIIOJHUTH JUIsl  palMOHAIU3AIUN

unterpana | R (avrf ﬁ) dx?

96. Ykaxure palMOHATU3UPYIOIIYIO MO/ICTAHOBKY TUTSt

unterpana R (JC, n'i—:i) dx.

97. Kaxoii mHTETpasI Ha3bIBACTCS HEOSPYIIUMCSI?

98. Chopmynupyiite JIOCTaTOYHOE yCIIOBUE CYILIECTBOBaHHUS
epBOOOpPa3HOIA.

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

9



100. Yemy paBHa mpOU3BOIHASI HEOIIPEAECIEHHOIO HHTErpaa’?
101. Tlokaxure, 4ro ¢ynakmun Fy(x) = —icost; F,(x) = sin®x

ABJISIFOTCSL IEPBOOOPA3HBIMU OJTHOM M TOM e (PYHKIMHU HA YHCIIOBOM OCH.

102. JTokaxxute CIIPaBEIJINBOCTh hopmyIIbl TUTS TaOJUIHOTO
unterpana [ x™ dx; (n = —1).

103. [JokaxuTte crnpaBenaIuBOCTh (GOPMYIBl JIsi TaOJIMYHOTO HWHTErpaia

J-dx

a+x2

d’ 2
104. Beruucnure wWHTErpai f = . (q AN D), CBeOsd €ro K

xZ+px+q’ 4
Ta0JIUIHOMY.
dx p*
105. Beruucnure  wHTErpa f —;|lg——<0), cBems ero K
x2 +px+q 4
TaOJIUIHOMY.
dx

, CBCI CI'0 K Ta6JII/I‘1HOMy.

106. Beruucnute unterpan [
JXTHpx+q

107. BblumciuTe ¢ HOMOMIBIO MHTErPUPOBAHKSA 110 YacTsaM | X - sin ax dx.

108. 3amumiuTe MHTErpalbHyI CyMMY, COCTaBleHHYIO aisd Gyukiuu f(x)
Ha nmpoMexyTke [a; b]. OOBICHUTE CMBICI BEIUYUH, BXOAAIIHUX B (OPMYITy.

109. Kakoit reomMeTpuuecKuil CMBICT HMEET OMNpEAEICHHBIM HWHTErpa

b
fa f(x) dx, tne f (x)- HenpepbIBHAs HEOTpULIATENbHAS (PYHKIUS?

110. Cpopmynupyiite JIOCTaTOYHBIE YCIIOBHS MHTETPUPYEMOCTH
ynkunuf (x) Ha KOHeYHOM npoMexyTKe [a, b].
111. Kakast pyHKIMS HA3bIBA€TCA UHTETPUPYEMOI Ha MpoMexyTke [a, b]?

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

113. Chopmynupyiite HEOOXOIUMOE YCIOBHUE HWHTETpUPYEeMOCTH (DyHKINU
Ha MIPOMEXYTKE [a, b].

114. Yemy paBeH oONpEeNENEHHBbIM HHTErpaj OT HEYETHOM (YHKIHMH IO
CHMMETPUYHOMY IIPOMEXYTKY[—a; a]?

115. Ecnu  mpepensl HMHTETPUPOBAHMSI MOMEHATH MECTaMH, TO Kak
U3MEHUTCS BeIMYMHA nHTerpana? Beipazure 3To CBOMCTBO (hOPMYIION.

116. ChopmynupyiiTe CBONCTBO JIMHEMHOCTH ONPEEICHHOr0 HHTETpaa.

117. ChopmynupyiiTe CBOWMCTBO, CBSI3BIBAIONIEE 3HAKM (YHKIHH U
OIIPENIETIEHHOI0 NHTETpasia Ha NpoMexyTke [a,b].

118. ChopmynupyiiTe CBOWCTBO 00 MHTETPUPOBAHUU HEPABEHCTBA MEXKITY
(yHKUIMAMH Ha IPOMEXYTKE [a, b].

119. ChopmynupyiiTe CBONUCTBO 00 OIEHKE MOJIYJS OMNPEAEICHHOTO
UHTETpaa.

120. ChopmynupyiiTe TeOpeMy O CpeaHEM s ONPEACICHHOTO0 WHTEerpaja
OT HETIPEPHIBHON (DYHKIIHH.

121. 3anumure popmyny HetoTona — JleitOnuma.

10



122. IlpuBenuTe TEOMETPUYECKYIO HHTEPIPETAIHI0 TEOPEMBI O CpeaHEM
JUIS OTIPEIeNIEHHOT0 UHTErpasa.

123. Yro Takoe cpeaHee (MHTErpanbHoe) 3HaueHue (ynkiuu f(x) Ha
npoMexyTke [a,b]?

124. Chopmynupyiite omnpenereHrne HECOOCTBEHHOr0 MHTErpaia 1-ro poxaa
¢ 0ECKOHEUHBIM BEPXHUM MPEAEIOM OT HEMPEPHIBHON (PYHKIIHH.

125. Chopmynupyiite onpeaeiieHue HECOOCTBEHHOTO MHTerpana 1-ro poaa
¢ 0eCKOHEYHBIM HIDKHUM TPEEIOM OT HEMPEPHIBHON (YHKITUH.

126. Kakoii  HecOOCTBEHHBIM  WHTerpaJl  Ha3biBaeTCsi  abCOIIOTHO

cxomsanmmcs?

o +oo dy
127. Yxaxute, Ui Kakux 3HAUYEHUN NapaMeTpa P HUHTErpai fa -
X

(a > 0) sBisercs cXoasmmMes, a s KaKuX 3HAUYEHHH — PacXOIAIMMCs

128. 3anumure ¢GopMynbl, BbIpaXKAIOUIME CBOMCTBO JIMHEHMHOCTH ISt
HECOOCTBEHHOI'0 MHTErpajia ¢ 0ECKOHEUHBIM BEPXHUM IIPEACIIOM.

129. ChopmynupyiiTe mpu3HaK CpaBHEHHsI B KOHEYHOM (OpMe Ha Mpumepe
HECOOCTBEHHBIX MHTErpajioB 1-ro pona ¢ 6€CKOHEYHBIM BEPXHUM TPEICIIOM.

130. Yro Takoe nonuelil nuddepentman pyukunn z = f(x, y)?

131. 3anummte  GopMyiny, ONPEHCIAIONIYI0 YacTHYI IPOU3BOAHYIO
¢yskuuu z = f(x, y) 0o nepeMeHHoM y B Touke Mg (x,, Vo ).

132. Kakas pyHKIMS IBYX apryMEHTOB Ha3bIBaeTcs nuddepeHupyemMon?

133. 3anummre popMyITy, BRIpAKAIONIYIO TOTHBIA nuddepernuan GyHkmmm
z = f(x,y) uepe3 e€ yacTHbIE IPOU3BOIHBIE.

134. 3anummre GopMyiy, BRIpa)KaIOIIyI0 BTOPOW MONHBIN quddepeniiuan
¢yskuuu z = f(x,y) yepe3 e€ yacTHbIE MIPOU3BOIHBIE.

135. Kak cooTHocsTCST MeXAy co0Oil CBOWCTBa HEMPEPHIBHOCTH U
muddepeHuupyeMocT QYHKIMH IBYX EPEMEHHbIX ?

136. Kakas ¢ynkuusa z = f(x,y) Ha3blBaeTCsi HENPEPHIBHOM B TOUKE
Mo (x0,¥0)?

137. Kak ompenensercs eBKJIMIOBO pacctostHue p(M,,M,) mexny AByms

ToukamMu M (xiﬂ, .- Jr:fﬂ1 ) )1/1 M (x?], ey JC:EJ) M-MEPHOro NPOCTpaHCTBA?

138. Kakas Touka MHOKecTBa E Ha3bIBaeTCs BHYTPEHHEH? rpaHUYHON?

139. Yto Takoe §-0KkpecTHOCTh TOUKU My (xio], xgo], - xf??]j?

140. Kakoe wmHOXecTBo E Ha3bIBaeTCs OTrpaHUYEHHBIM? 3aMKHYTHIM?
CBSI3HBIM?

141. Chopmynupyiite onpenenenue mnpenena dyakuuu f(M) = f(x,v) B
Touke My (xg, Vg )-

142. ChopMmynupyiiTe TEOpeMy O PpPaBEHCTBE BTOPBIX CMEIIAHHBIX
IPOU3BOAHBIX PYHKIMU Z = f(x, V).

143. Kak cootHOCcATCS Mexay coOoi cBoiicTBa au(GEepeHITMPYEMOCTH U
CYIIECTBOBAHMS MEPBBIX YACTHBIX MPOU3BOAHBIX QyHKIMHU Z = f(Xx,)?
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144. ChopmynupyiiTe onpeaeneHre Nporu3BoIHON GYHKIUN

145. u = f(M) = f(x,y, Z) 0 HaIPaBJIEHUIO BEKTOPA I

146. 3anummre  Gopmyny, BBIPAKAIONIYIO  MPOU3BOAHYIO  (DYHKIIMHU
u = f(x,y,Z) N0 HaNpPaBICHUIO BEKTOPA 1°= (cosa, cosf3,cosy) yepe3 yacTHBIE
POU3BOJIHbIE QYHKLIUU U.

8
147. 3anummure Qopmyiy, cBsA3bIBalOIIYI0 gradu U NPOU3BOJHYIO 3_1: B

3aJIaHHOW TOYKE CKAJSIPHOIO MOJIA U.
148. Kak  cBsizZaHpl ~ HampaBjieHHS HaWOONBIIET0 pocTta  (PyHKIUU
u = f(x,y, z) c BektopoM grad u B paccmMaTpuBaeMoii Touke M (x,y,z)?

du . du o
149. Bripazure max—- M min_- uepe3 gradu B 3aJaHHOM TOYKE

CKQJISIPHOTO MO U.

., @ o
150. 3anummre QopMyny I TPOU3BOTHOM a—z CIOKHOW  (YHKIIUH
¥

z=z(wv), u=ulx,y), v=rvixy).

., dy o
151. 3anummre Gopmyny IS TPOU3BOIHOMN di HESBHOW (DYHKITUH,
X

3aaHHOM ypaBHeHueM F(x, y) = 0.
dz 8=z o
152. 3anummure (Gopmynbl I TPOU3BOTHBIX o' 5, HEABHOH byHKIINH,
x gy

3alaHHOU ypaBHeHueM: F(x,y,z) = 0.

153. ChopmynupyiiTe omnpenereHue JOKATbHOTO MaKCHMyMa (JIOKaJIbHOTO
MUHUMYMa) QyHKIMK Z = f(x, V) B Touke M, (xg, Vg ).

154. ChopmynupyiiTe HEOOXOJUMBIE YCIOBUS, a TaKXe JOCTaTOYHbIE
yCIJIOBUA dKCTpeMyMa GyHKIMH Z = f(x, V).

155. ChopmynupyiiTe TpaBuiIO OTHICKAHUS HAUOOJBIIETO M HAMMEHBIIIETO
3HaueHnd GyHkwM z = f(X, y) B OrpaHUYCHHON 3aMKHYTOU 00JIaCTH.

156. YUro Takoe cranmonapHas Touka GpyHkuuu z = f(x,y)?

157. ChopmynupyiiTe oOIpeaeeHne YCIOBHOTO MakcuMyma (DyHKIUU
u=f(M) npu cBmBu @(M)=0 (paccMorpure ciydaii JABYX WIH Tpex
EPEMEHHBIX ).

158. ChopmynupyiiTe HEOOXOIUMbBIE YCIOBUS YCIOBHOTO JKCTpEMyMa
¢yskuun u = f(M) npu cBa3u @(M) = 0 no merony Jlarpanxka (paccmoTpute
Cllydail IByX WJIH TPEX MEPEMEHHBIX ).

159. Chopmynupyiite Teopemy Beiiepmitpacca 00 OrpaHUYEHHOCTH
GyHKIIMY, HEMPEPHIBHON B 3aMKHYTOW OTPaHUYCHHOW 00JIaCTH.

160. Chopmynupyiite Teopemy BeliepmTpacca 0  CyIIeCTBOBaHUH
HauOOJBIIEr0 ¥ HAUMEHBLIETO 3HAYEHUU (DYHKIMH, HENPEPBIBHOW B 3aMKHYTOMN
OrpaHUYEHHON 00JIaCTH.
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Tema 4. KomnaexcHoiu ananus.
161. Jlaiite ompenenenne MHOkecTBa ( KOMIUIEKCHBIX uuncell. Kakue

TCOMETPUICCKHUE MHTEPIIPETAIIMH 3TOTO MHOXKECTBA BaM U3BECTHBI?
162. llycty  z,=1+1, z,=-—4+3i. Haimu z,+2z, z,— 2,
£y
(z, +2;) (2, — 23), .

163. Uto Ha3bIBAIOT MOJIYJIEM KOMIUIEKCHOTO YUcia Z = X + [y?

164. Yto Ha3bIBAIOT apryMEHTOM KOMIUIEKCHOTO uKcha z = x + iy, z # 07?
UYro Takoe TpuroHoMeTpuyeckas opma 3Toro yucia?

165. Yncna z, =1— i3, z, = (1—0/(1+1),
z, =1+ cos(m/7) + isin(m/7) 3anucarh B TPUrOHOMETPUIECKOU hopme.

166. Ucnons3ys popmyny MyaBpa, 3amucaTe B airedpandeckoit ¢opme

anena z, = (1 +iV3)/(1—) "z, = (L +D5/(1— )%
167. Haiftu Bce 3HAueHMs CICyIOIMX BeIpaxeHuit: a)+ —1+iv3;

6) V23 + 2i.

168. z, = 1 — i3, z, = +/3 + i. 3anucarsb B anrebpauyeckoii popme drcia
zy -z, (2,/2,)".

169. Yucna z,, Z, U z3 3anucarhb B [OKa3aTeIbHON QopMme.

170. Yro Takoe KopeHb anredpanyeckoro MHorowineHa P, (z)? Yro
HA3bIBAIOT KPATHOCTHIO KOpHsI? Onpenenure KpaTHOCTh KOpHSA @ = 1 MHOrousjieHa
P(z)=z*—2—-1Dz*+ B3+ 2D)z* - (4+ )z + 2.

171. Yucna a, = 1, a, = —i, a; = 21 — Bce MONApPHO PA3IMYHBIE KOPHU
MHorowieHa P(z), npuyem a, — KOpeHb KpaTHOCTHU 2, a @, U @3 — IPOCThIE KOPHH.
3anumuTe pasyiokeHue F(Z) Ha JIMHEHMHbIE MHOMXUTEIW, €CIU €ro CTaplInl
kodddunment p, = 1; Haiinure ero apyrue Ko3hOUIIMESHTHI.

172. B 9eM cOCTOUT CBOMCTBO KOPHEH BelleCTBEHHOro MHOrouwieHa? Yucio
a, =—1+1 SIBJISIETCS KOpHEM MHOTOYJIEHa
P,(z) =z* +4z® + 11z* + 14z + 10; naiitu ocranbueie kKopuu P, (z), 3amucarsb

€ro pa3JIOKEHNE HA BEIIECTBEHHBIE MHOKHUTEIIN IIEPBOM Y BTOPOU CTEIIEHHU.
173. Yto Takoe panuoHajgbHas anreOpawdeckas ApoOb? IlpuBenute
IPUMEPHI.

174. Kakyto parmoHaibHYIO Tpo0b HA3BIBAIOT MPABWIBHOW? HEMTPABUILHOM ?

25

HpoOb Tii2.-. 'PC/ICTABRTE B BHJC CYMMBI are0panyeckoro MHOTO4YJIeHa |
E¥+0E°+

PaBUIILHOM IpOOH.
175. Kakue  gpoOu  Ha3bIBAIOT  DJIEMEHTAPHBIMU  PAllMOHAJIBHBIMU

anreOpanueckumu  apodsmu?  Jlpobs  1/(x* + 1) pasnoxure B cymMmy
AJIEeMEHTAPHBIX IpoOeH.

Tema 5. Jlugppepenyuanvrvie ypasHenus.
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176. KakoB reomerpuyeckuii cMbIcn ypaBHeHHs V '=f(x,Vv). Hamucats
ypaBHEHHE KAacaTebHOM K UHTErpaIbHOU KPUBOM ypaBHeHUs V' = x°y? B TOYKe
My(1, 2).

177. laiite ompeaeneHue U30KIUHBI JUDPEPEHITUATBLHOTO  YpaBHEHUS
v =f(x, ). U3okiuusl ypaBHeHus ¥’ = X*/y ecTh: A) OKpy:KHOCTH; B) mpsimbie;
C) napa6onsr; D) runep6osl; E) snnuncer; F) HeT npas. oTBera.

178. Tano ypaBHenue V' = x* — 2x +y. Hamummure ypaBHEHWE JIMHUM
BO3MOJKHBIX TOUEK IKCTPEMYMOB €0 MHTErpajbHbIX KpUBbIX. Clenaite yepTéx.

179. Chopmynupyiite Teopemy Komm s ypasuenus y' = f(x,v). Ilycts
(1 — obmactb, B KOTOPOH BBIMIOJIHEHbI €€ YCIOBHsS 3TOro ypaBHeHus. Kakue u3

NOCJIEAYIOIINX YTBEPKIACHUM CIPABEIIUBBI: A) €r0 HHTErPAJIbHBIE KPUBBIE MOT'YT
UMETh pa3pbiBbl 1-ro pona B (1; B) nHTErpaibHbIe KPUBBIE MOT'YT UMETh YIJIOBOM

skctpemyM B (); C) wHHTerpajbHbIe KpUBBIE MOTYT mepecekatbes B f); D)
WHTETPaJbHBIC KPHUBBIE MOTYT OBITh NMPSMBIMHU JIMHHSAMH; E) HeT NmpaBUILHOTO
yTrBepxkaeHusa? OTBeT 000CHOBATD.

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

181. Haiinute Bce pelenus ypapHeHus xy' = ¥+ /y2 — x2,

182. Haiinure oOmiue pemieHus (HHTETpalibl) ypaBHEHUI:

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

184. Halinure Bce JUHHUH, Y KOTOPBIX OTPE30K KacaTeIbHOW MEXITYy TOUKOMN
KacaHUs ¥ OChbIO0 a0CIMCC JENUTCS TMOMOoJaM B TOYKE MEPECeueHUs C OChIO
opauHaT. YKa3zaHue: VMcrnonp3yiuTe ypaBHEHHUE KacaTEIbHOU K KPUBOM.

185. Cpopmynupyiite teopemy Komu pns ypasuenus y' = f(x,v,v").
KakoB reoMerpuueckuii cMbIcn HadanbHbIx ycaoBui y(0) = —1, y'(0) =1 ana

3TOoro ypaBHeHua? WM300pazure MNpUONMIKEHHO WHTErpajlbHYI0 KpPUBYIO B
OKPECTHOCTH HAYaJbHOM TOYKHM, CuMTas I onpexenenHoctd y' >0 B 3ToH

OKPECTHOCTH.
186. Haiitu 3HaueHue o, mpU KOTOPOM GYHKIUS YV = X° SBISETCS
pemenueM ypasaenus x(x — 1)y" — 2x— 1)y + ay = 0.
187. lano ypasuenue: ¥ 2 +xy" = 2y’. C NOMOIIBIO KAKOU IOJICTAHOBKH

MO>KHO TOHU3UTH €ro nopsiaok? Hanummre oOmumii BUT TAKUX YpaBHEHUI.
188. Haiinure obmue pernieHus: ypaBHEHU METOIOM MOHMKCHUS TOPSIKA:

a)y"=lnx;6)y" = 1’;! + x.

189. Pemmre 3anauy Komm: yy "=(y)* (v )3 y(1)=1, y (1) =1

190. Kak ¢  momompto  (yHAAMEHTAIBPHOW  CHCTEMBI  peIIeHUMN
v;(x), ..., y,(x) 3anmucars obmiee pemienue ypaBHeHus L[y] = 0? Ilouemy
HYJIEBOC PCIICHUE HE MOXET BXOJWTh B (DYHIAMEHTAJIbHYIO CHCTEMY DPEIICHHI
ypaBHeHus L[y] = 07
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191. JTano ypasuenue: y'' — 5y’ + ay = 0. [Ipu KakoM 3HaYEHHUH 0, YUCIIO 3
OyJeT KOpHEM €ro xapaKTepuCTH4ecKoro ypaBHeHusa? Haiitu obmiee pereHue
naHHOTO AU(PEepeHInaTbHOT0 YpaBHEHUS IPU HAWACHHOM 3HAYCHHH 0.

192. Jluneiinoe omHopoaHoe auddepeHInanbHOe YpaBHEHNE 3-TO MOPsaKa
C TOCTOSHHBIMM KO3((pUIMEHTaMH HMeEEeT 4YacTHble pemeHus: 1, sin3x. D10
ypaBHenne Moxer wumerb Bua: A) vy '—9y=0; B) y""—9y'=0; C)
y'"+9y=0;D)y"" +9y" = 0; E) HEeT npaBMILHOIO OTBETA.

193. Pemnre nuHeliHOe ypaBHenwe YV — 2y +y =e*/x Meromom
BapHallly MPOU3BOIBHBIX MOCTOSHHBIX.

194. Hatimure oOIiee pelieHue JMHEHHOIO0 HEOJHOPOJHOIO YpaBHEHUS
METOI0M HEONPEENEHHBIX KOOPPUIMEHTOB: V "~y =2e* —x?.

195. Haiinure uvacTtHOe pelieHHe JTUHEHHOTO HEOAHOPOIHOIO YpPaBHEHMS
v "#y=te®, ynosaerBopsroniee HadanbHbIM ycnoBuaMm  y(0)=4, y(0)=-3,
METOJIOM HEOoNpeaeEHHBIX KO3 PHUITMECHTOB.

196. Haiinure oOiiee penieHrne cucteMbl AU depeHIualbHbIX YPaBHEHHIM

P

dr XY
Vo zit4
ar T

197. Touka ¢ maccoil m ABmxeTcs npsmonuHeitHo. Ha He€ neiicTByer cuna,
IPOMOPUUOHATbHAST KyOy BPEMEHM, UCTEKIIEMY OT MOMEHTa, KOrja CKOPOCTb
Obuta paBHa U (KO3(DPULIHUEHT NpONOpIUMOHAIBLHOCTH paBeH k). Kpome Toro, Ha
TOYKY  JEWCTBYeT CHUJIa  CONPOTUBIIEHUS  CpElbl, MPOINOPIUOHAIbHAS
MIPOU3BEICHUIO CKOPOCTH U BpeMeHU (K03 (UIIMEHT MPONOPIIMOHATBHOCTH PaBEH
k,). HalimuTe 3aBUCUMOCTb CKOPOCTH OT BpEMEHHU. YKa3aHHe: MPUMEHHTE 2-i
3ak0oH HproTOHA.

Tema 6. Teopus psoos.
198. JlaiiTe mOHSTHE YUCIOBOTO psna, €ro cyMmbl. Haiinmute cymmy psina
ne1(7/8)"

199. Copmynupyiite HEOOXOTUMBIM MpHU3HAKA CXOAMMOCTH YHCIOBOTO
psina. C ero moMoIIbI0 MOKAKUTE, UTO PSI 2, oe 1(1 +1/n)" pacxoauTcs.

200. Mcnonb3yst mpocTeHIIne CBONCTBA YMCIOBBIX PSJAOB HAWAMTE CyMMY
psma Xy (gin - 4_111)

201. JaHbl psiabl C MOJTOKUTENBHBIME WICHaMU: Yo @, (1) u Yo, b, (2),
lim 2
n—soo an
YCTAHOBUTE KAaKOE€ M3 HIKECIIEAYIOUIMX YTBEPKIEHUM crpaBemiuBo: A) psn (2)
cxomurcs, ecnu b, = na,,; B) psan (2) pacxogurcs, ecnu b, = a,, n = 10; C) psan

1
= E C IIOMOIIBIO IIPU3HAKOB CXOAMMOCTH 3HAKOIIOJIOKHUTCIIBHBIX PAI0B

(2) pacxonurcs, ecnu b, = 3"a,,; D) psan (2) cxonaures, ecnu lim b, = 1.

n—on
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202. Yto Takoe 3HAaKOUEpEeAYIOIIMMCS pAn? 3HAKONEPEMEHHbIH psina?
abCONIOTHAs U YCJIOBHAs CXOAUMOCTh 3HaKonepeMeHHoro psaa? Chopmynupyite

IMPHU3HAK Heﬁ6HHHa KaKI/IG N3 MCPCUHCICHHBIX HHIKC PAIO0B YCIOBHO CXOIATCA:
cosmn

A) 3, 2 B) N o
203. [laiiTe moHsATHE (PYHKIHMOHAIBHOTO psjia, €ro O0JACTU CXOIUMOCTH.
o oo pAL
Haitnure ob6nactu cXoauMocTh (PYHKIMOHAJIBHBIX PSIIOB: Q) Znﬂm; 0)
X

.-
\f_rs )Z ]‘l‘r F)En 1n1+.k' * '

204. I[aI/ITe MOHSITHE MaXOPUPYyeMoro (QyHKIIMOHAIBHOTO psga. Hadmure

sin nx

BCC 3HAYCHHMS X, TPH KOTOPBIX PSII 2oe ; CXOIUTCA a0COIFOTHO.

205. ChopmynupyiiTe CBONCTBA MaXOPUPYEMBIX @yHKHHOHaJILHLIx PSII0B.

S]l‘.l. ]‘] X
‘7 OtBeT 000CHOBATH.

MO:KHO 11 TOWICHHO Ju()EPEHIIUPOBATE P Q) oe 4

206. Yto Takoe cremeHHoW psn? Psm o, a, X" pacxXoAuTCs B TOYKE
Xo = —2. C nomompbio Teopembl AOens yCTaHOBUTE, KAKOE W3 CIEAYIOLIHUX
YTBEP)KJIECHUN CHPaBEMIMBO: A) 3TOT Psifi CXOAUTCS aOCONIOTHO B TOUKE X; = —1;
B) srot psg cxonutesa B Touke x, = (; C) 3TOT psAl pacXoauTca B TOUKE X3 = 3;

D) Het npaBWIbHOIO OTBETA.
n
X

207. HaiimuTe 007aCTH CXOIMMOCTH CTEMEHHBIX PSJIOB: @) 2ioe ey 0)

oo {X_QJ )Z {X l]zn.

n=1""an

208. Uto 3HAUMT pPa3NOXHUTh (PYHKIHUIO B CTENEHHOW psin? 3aBHUCIAT U
K03 (HUIMEHTHI TAKOTO Pa3NIOKEHUsI OT criocoda ero noxydeHus? Paner Teitnopa u
Maksopena. Pasnoxkus B psin Maknopena ¢yukiuio f(x) = x/(1+ x?), naliaure

f{2n+1]({]].

209. Paznoxkutre (PyHKIUIO B psA MO CTENEHSIM X M YKaXHUTE O0JacTb
dt.

210. Paznoxwure dynkimo y=tgx B psaa Teinopa mo crenensm (x — m/4),

BBITIMCAB TIEPBBIC 3 WieHa, OTIMYHBIC OT HYJIA.
211. Beluncaure npuOMMKEHHO ¢ TouHOCTHIO 10 107%,  ounenus

sin2t

CXOJIMMOCTH MOJYYEHHOTO psija: a) e 0)In (x* + 3x+ 2); B) f:

MOTPEIIHOCTh 1O mpu3Haky JleiiOHuma uisi  3HaKOouYepemyromerocs psjaa:
0.3 _ -
[Te™* dx.

0
212. Beinumure J1Ba MEPBbIX, OTIMYHBIX OT HYJIS YjeHa pas3yIokKEHUs B Psij
0 CTENEHsSM X PpEIIeHUs ypaBHeHUd V "=2xy '+ 4y, yIOBIECTBOPSAIOLIETO

HavyasibHbIM ycsioBusaM y(0)=0, y (0)=1.

213. Kakue u3 caenyromux nap ¢yHkuuii f(x) u g(x) opToroHajJbHbl Ha
nmpomexytke [-1,1]:a) f(x) =xu g(x) =x*-1;06) f(x) =x u g(x) = x* - 1;
B) f(x)=x*nug(x)=x>-1?
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214. Copmynupyiite ycinoBust Jupuxiie pa3inoxUMOCTH (PYHKUIUU B Psij
@ypbe HA NPOMEXKYTKE [—TT, TT].

215. Hanummre ¢dopmynsl aig kodhduuueHtoB psaa Pyppe QyHKUUU
f(x), pa3noXeHHO B 3TOT psij B IpOMEXYyTKax: a) [-1, T]; 0) [- 1, I].

216. Hanumure psg ®Oypre HeuéTHOW ¢GyHKuu f(Xx), 3amaHHOM Ha
IIPOMEXYTKE [—TT, 7T ].

217. ®yukmus f(x) B npomexytke [0,m] paznoxkena B psag dypee a) mo
KocuHycam; 0) mo cunycaMm. Hammmmre Qopmynsl mist k03¢GUIIMEHTOB 000UX
PSIOB.

218. ®yukius f(x) = —1 — x* B npomexytke [-2,0] pasnoxena B psin
®dypbe no cunycam. Hamummmre dhopmynsr nis koaddumnuentos psana. [loctpoiite
rpaduK CyMMBI 3TOTO psJia.

219. Paznoxure B psag Oypbe pynkuuto y=|x| B npomexyrtkax: a) [—z a];
0) [0;27]; B) [-1;1]. ITocTpoiite rpaguku PyHKIIMU U CYMM 3TUX PSAJIOB.

220. Paznoxure B psan Oypse QyHKIUIO V = E —;—r B ipomexyTtke [0; 7]: a)

o cunycam; 0) o kocunycam. IloctpoiiTe rpaduku GyHKIHH U CYyMM PSIOB.
Tema 1. Kpamnvle u nogepxHocmmwlie UHmezpanbl.
221. Unterpupyema nu ¢yskmus 1/(x —y) mo kBaapary 0 <x < 1,

D=y<=1?

222. He sorauciisist unrerpana [f In(1 — sin(x + y))dxdy, ycranosure ero
suak, ec;im D = {(x,y): x =0, y =0, x +y = w/6}.

223. Cenure ABOMHOW HWHTErpai -Un f(x,v) dxdy K NOBTOpPHOMY JBYMS

crocobamu, ecmu: a) (D) — o6macte, orpaHuuYeHHas JUHUAMA Y = 3xZ,
v = 6 — 3x; 0) (D) — tpaneuus ¢ BepmuHamu (—1, 4), (5, 4), (1, 1), (4, 1).
224. 3mennte TOPSII0K UHTETPUPOBAHMSI B UHTETpaJe:

-1 0 0 0
[o dx [° e f Oy dy+ [ dx [ f(x y)dy .

225. Haiigute cpenHee 3HaueHue f(x, V) = x+ 2yno mnpsiMOYTroOJIbHUKY,
OTPaHUYEHHOMY MpPSIMBIMU X = 1, ¥ = 2 ¥ 0CSIMU KOOpAMHAT.

226. N3o0pa3uTe Ha TUIOCKOCTH Oxy o0pa3 buryps
G={rd):2<r=30<d=<mu/4} npu 0TOOPaKEHUH
x = rcosd, v = rsind. SABnsgercs au 3To 0TOOpaKEHUE B3AUMHO OJTHO3HAYHBIM ?

227. Hanigure IJI01LA/Tb burypsi, OrpaHUYEHHOMN JUHUSMU:
Axy=4x+y=50)(x*+y")=8xy, x*+y*=1(x*+y*<1).

228. Haiigute 00BEM Tena, OTPaHUYEHHOTO MOBEPXHOCTSMHU

z=In(1+x*+y?),z=0,x*+y*=2.

Tema 9. Teopus eepossmuocmeti
229. DnemMeHThl KOMOMHATOPUKU: TIEPECTAHOBKH, Pa3MEIICHUs, COUYCTAHUS.
[Tpumepsi.
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230. Knaccuueckoe omnpenesieHue BEPOSTHOCTH, CIydalHbIE COOBITHSA,
3JIEMEHTAPHBIE UCXO/bI, CBOMCTBA KJIACCUYECKOU BEPOATHOCTH. [Iprmepsl.

231. 'eomeTpruecKoe ONpeaeieHUe BEPOSATHOCTH COOBITUS U YCIIOBHUSL €0
npuMeHumMocTu. [Ipumep.

232. IlpotuBononoxHbie coObITUSI. COOTHOIIEHUE MEXKIY BEPOSTHOCTSIMU
POTUBOMOJIOKHBIX COOBITHH (C BEIBOAOM). [IprmMepsl.

233. CoBMecTHbIE H HECOBMECTHBIE COOBITHS. TeopeMa CIOXKEHUS
BEPOATHOCTEH (C 10Ka3aTenbcTBOM). [IpumMepsi.

234. 3aBucUMBbIE W  HE3aBUCUMBIE COOBITHSA. TeopemMa  yMHOMKEHUS
BEPOATHOCTEH (C 10Ka3aTenbCcTBOM). [IpumMepshi.

235. YcnoBHas BEpOSITHOCTD.

236. ®opmyna moHOM BeposiTHOCTH U hopmyna baiieca

237. IloBropHbie He3aBHCUMbIe wucnbiTaHus. dopmyna beprymm (¢
BBIBOZIOM). [Ipumepsi.

238. JlokanpHas TeopemMa MyaBpa-Jlaruiaca, yciaoBusi €€ MPUMEHHUMOCTH.
CaoiictBa Qynkiuu ["aycca f(x). [Ipumep.

239. Acumntornueckas popmyna Ilyaccona u ycinoBus ee mpUMEHHUMOCTH.
[Tpumep.

240. UnTerpanpHass  Teopema  MyaBpa-Jlammaca ©  yclmoBusS  ee
npuMmeHumoctr. Oynknus Jlamnaca O(x) u ee coricTra. [Ipumep.

241. CnenctBusi U3 MHTErpayibHOM TeopeMbl MyaBpa-Jlamnaca (C BRIBOJOM).
[Ipumepsi.

242. Tlonatne ciaydaiHOM BEIWYMHBI HW ee onucanue. JluckperHas
cilydaiiHas BeJIMUMHA U €€ 3aKOoH (psAn) pacupeneneHus. HesaBucumele cioyyaiiHbie
BEJIMUKHBIL. [IpumMepsl.

243. MaTtemaTh4ecKue  OIepalud  Haa  JUCKPETHBIMH  CIyYalHBIMHU
BEJIMYMHAMU U IPUMEPHI MOCTPOEHUS 3aKOHOB paclpe/ieICHUs

244, CnyuaiiHas BeJIMYMHA, paclpeesieHHasi 10 OMHOMHAIBHOMY 3aKOHY

245. 3akon pacnpenenenus [lyaccona

246. OyHKIMS pacmpeneneHus CIy4ailHOW BEJIMYMHBI, €€ OIpeAelIeHHe,
CBOMCTBA U Tpaduk.

247. HenpepwiBHast cinyuaiiHas BenuwunHa (HCB). BepositHocTh oTHenbHO
B3saToro 3naueHus HCB. Matematuueckoe oxunanue u gucnepcust HCB.

248. [InOTHOCTh BEPOSITHOCTH HEMPEPHIBHOM CIydyallHOW BEIWYHHBI, €€
OTIpeIeNIeHHEe, CBOMCTBA U IpaduK.

249. OnpeneneHre HOPMAJIBHOTO 3aKoHA pachpeneneHus. TeopeTuko-
BEPOATHOCTHBII CMBICI €ro napameTpoB. HopmanbHas KpuBas U 3aBUCUMOCTB €€
MOJI0XKEHUS M (POPMBI OT MapaMeTPOB.

250. ®yHKIMSA pacnpeneieHns HOPMajdbHO paclpenesieHHON CIyJaitHOM
BEJIMYMHBI U €€ BhIpakeHue uepe3 GpyHkiuto Jlammaca.

251. ®opmynbl s ONpPEAENICHUs BEPOSTHOCTH: a) MOMAJlaHus HOPMAJIbHO
pacnpeneseHHOM cydyailHON BEIMYMHBI B 3a/IaHHBIA MHTEPBAJ; 0) €€ OTKIOHEHHUS
OT MaTeMaTUYECKOro oxkuaanus. [IpaBuiio Tpex curm.

252. CiiydaiiHBIi BEKTOP.
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253. Psin pacnpezenenus IByMEPHOTo CIIy4aifHOro BEKTOpA.

254. OyHKIUS pacipeieleHns CIy4yaiiHOro BEKTopa, ee CBOMCTRA.

255. [InoTHOCTH pacnpesiesieHus: AByMEPHOrO CIy4yaitHOr0 BEKTOpa.

256. MaTtemaTtrueckoe OXUAAHUE JUCKPETHOMN CIIydallHOW BETMYHHBI U €T0
cBolicTBa (Cc BbIBOIOM). [Ipumepsl.

257. Jluciepcusi JUCKPETHOW Ciy4yalHOM BEJIMYMHBI M €€ CBOMcTBa (C
BbIBOJIOM). [IpumMephl.

258. MaremaTudeckoe OXHJIaHUE W JHUCIEPCHUs HENPEephIBHON ClydalHON
BEJTUYHHBI.

259. Jlucniepcusi CyMMBI U PA3HOCTH CIIyYailHBIX BETUYHH.

260. KoBapuanus AByX ciay4yallHbIX BEJIMYUH, €€ CBOWCTBA.

261. KoadduiueHt Koppessium, ero CBOUCTBA.

262. HezaBucumocTh ciaydaiiHbix BennyuH. ClEICTBUS HE3aBHUCHUMOCTH:
HEKOPPETUPYEMOCTh, AUCIEPCHUS CYMMBI U Pa3HOCTH.

263. Jlemma YeoOnimeBa (¢ BeiBOgOM). [Ipumep.

264. HepaBenctBo YeOnbimeBa (C BBIBOAOM) M €r0 YacTHBIE CIIy4au IJis
CIIy4aiilHO! BEJIMYMHBI, PACIpPENeICHHON M0 OWHOMHAJIBLHOMY 3aKOHY, W IS
4aCTOCTH COOBITHSI.

265. HepaBenctBo YeOblmeBa i cpenHell apupMETHUECKON CIydailHBIX
BEJIUYHH (C BHIBOJIOM).

266. Teopema YeObimieBa (c 10Ka3aTeIbCTBOM), €€ 3HAUEHUE U CIIEJICTBHE.
[Ipumep.

267. 3akon Oonbiux yncen. Teopema bepHymin (¢ g0Ka3aTeabCTBOM) U €€
3HaueHue. [Ipumep.

268. LlenTtpansHas npenensHas Teopema. [lonsitue o teopeme JlsmyHoBa u
ee 3HaucHue. [Ipumep.

Tema 10. Mamemamuueckas cmamucmuka

269. Beibopka. I'pynnupoBaHHbIE BBIOOPKH.

270. BapuainmmoHHbIN psifl, €T0 PAa3HOBUIHOCTH.

271. CratucTuyeckui psij

272. 'enepanbHas U BBIOOpOYHAST COBOKYNMHOCTH. [IpuHIMMIBI 00pa3zoBaHus
BbIOOpKU. COOCTBEHHO-ClIy4aiiHasi BBIOOPKA C TMOBTOPHBIM U OECHOBTOPHBIM
orbopom uiieHOB. PempesentaruBHast BeiOOpKa. OCHOBHBIE 3a7aud BBIOOPOYHOTO
METOo/a.

273. BeibopouHOE cpeiHee U BbIOOpOYHAs JUCTIEPCHSL.

274. BeibopouHasi KOBapHaIus.

275. BeiunucneHue BBIOOPOYHBIX XAPAaKTEPUCTUK IO TPYNIHUPOBAHHOMN
BBIOOpKE.

276. [lonarne 00 oOIeHKE TapaMeTpOB T'€HEPaJbHOW COBOKYITHOCTH.
CBoiicTBa OIIEHOK: HECMEIIEHHOCTh, COCTOSITETLHOCTh, Y(PPEKTUBHOCTS.

277. OueHka TreHepadbHOM JOMM 10 COOCTBEHHO-CIIyYaiHOW BBIOOPKE.
HecMmeneHHOCTh M COCTOSTENBHOCTD BBIOOPOYHOMN JOJTH.

278. OueHKa reHepaibHON CpeaHEl M0 COOCTBEHHO-CITYYaitHON BBIOOPKE.
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279. HecMmenieHHOCTB U COCTOSITEILHOCTD BEIOOPOUHOM CpeaHEH.

280. Ornenka reHepalbHON AUCTIEPCHUU 110 COOCTBEHHO-CITy4aifHOM BBIOOpKE.

281. CMemieHHOCTh M COCTOSITEILHOCTHh BBIOOpOYHOM jaucriepcun  (0e3
BBIBO/JIA).

282. VcnpaBnennasi BBIOOpOYHAs JUCTIEPCHSL.

283. Meroapl HaxOXKIEHUS OIECHOK. MeTroax MOMEHTOB U METOJ
MaKCHUMAaJIbHOT'O MTPaB0TIO00MS.

284. CpoiicTBa OIIEHOK MAaKCUMaJILHOI'O MPaBI0MO00MS

285. IlonsTre 00 MHTEPBATHLHOM OlICHUBaHUH. JlOBepUTEIbHAS BEPOITHOCTD
U JOBepUTENbHBIN uHTepBad. llpenenpHas ommbOka BbIOOpKH. OmmMOKU
penpe3eHTaTUBHOCTH BBIOOPKH (CilyyaliHbI€ U CUCTEMATUYECKHE).

286. ®opmyna TOBEPUTEITHHON BEPOSTHOCTH TMPHU OICHKE T'e€HEpaTbHON
nonu npusHaka. CpemHsisi KBajpaTudeckas OmMOKa MOBTOPHOW M OECIOBTOPHOM
BEIOOpOK. [locTpoeHHME JOBEpHUTENHHOTO WHTEpBANA JUIsl TEHEPAIBHOW JOJTH

pHU3HaKa.
287. ®opmyna JOBEPUTENHOM BEPOSTHOCTH MpPU OIEHKE TI'eHEepalbHON
CpEIHEM.
288. Cpennsisi  KBajgpaTHyeckas OIIMOKA TIOBTOPHOM U  OeCrOBTOPHOM
BBIOOPOK.

289. IlocTpoeHne 10BEpUTEIHHOIO HHTEPBAJIA JUIsl TeHEPATIbHON CPEIHEH.

290. Onpenenenue HEOOXOAMMOro oObEMa MOBTOPHOM U OECIOBTOPHOM
BBIOOPOK TpH OIEHKE TeHEPATILHON CPEeTHEH U JOIH.

291. Craructryeckas TUIOTe3a U CTaTUCTUYEeCKui kputepuid. Omubku 1-ro
U 2-T0 poaa. YpOBEHb 3HAYMMOCTH M MONIHOCTh Kpurepus. [IpuHuun
MIPAKTUYECKON YBEPEHHOCTH.

292. [loHsATHE O KPUTEPHUSIX COTITACHSL.

293. Kpurepuii cornacus y2-Ilupcona u cxema ero npuMeHECHHSI.

294. TIpoBepka runoTe3bl 0 HE3aBUCUMOCTH.

295. OyHKIIMOHATbHAS, CTATUCTUYECKas] M KOPPESAIMOHHAS 3aBUCHUMOCTH.
Paznmuuns mexay Humu. OCHOBHBIE 33/1a4U TEOPUU KOPPEISAIUH.

296. Jlemma Heiimana-ITupcona

297. JluneiiHasi mapHas perpeccus.

298. Meron HauMeHbIIMX KBajpaToB. CucreMa HOpPMalbHBIX YpaBHEHUU
JUTSI OTIPEICTICHUS TTapaMETPOB MPSMBIX PETPECCHH.

299. ®opmynbl A pacyera KodHPUIMEHTOB PErPeCcCHH.

300. MHoecTBeHHbIN KO3 PUIIMEHT KOPPETSIUU.

301. Koadpdunmuent  aeTrepMHHAINMKM, €ro CBOHWCTBA W CBS3b  C
KOA()PUIIUEHTOM KOPPETISAIIUH.

302. [TonsiTHE O MHOXECTBEHHOU PETPECCUN.

Kpurepun u mkana OIEHMBAHUS MO OLEHOYHOMY CPEICTBY «(OPOHTAIbHBIA U
VHJMBUYAJIbHBINA OIIPOCH

[IIxana oneHMBaHUS Kpurepuii onienuBanus

OTINYHO (5) CryneHT ray0oKO W B TOJHOM OOBEME BIAZEET MPOrPAMMHBIM
MatepuaioM. ['paMOTHO, UCUYEPIBIBAIONIC W JIOTUYHO €Tr0 H3JIaracT B
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YCTHOW WJIM MUCbMEHHOU (opme. [Ipu 3TOM 3HaET peKOMEHJOBAHHYIO
JIUTEPaTypy, NPOSBISAET TBOPUECKUN NOAXOA B OTBETAX HA BOIIPOCHI U
MPaBWIbHO OOOCHOBBIBAET MPHUHSTHIE PEIICHUs, XOPOLIO BiajaeeT
YMEHUSIMU U HaBBIKAMU MPU BBINOJTHEHUU MTPAKTUYECKUX 3a]1a4.

xopoio (4)

CryneHT 3HaeT NpOorpaMMHBIM MaTepuang, TpaMOTHO U IO CYTH
u3araeT ero B YCTHOM WJIM MHUCBMEHHOH Qopme, Homyckas
HE3HAYUTENIbHbIE  HETOYHOCTH B  YTBEPXKIEHUSAX, TPAaKTOBKaX,
ONpENENEHUsIX W KaTeropusx WIA HE3HAYUTEIbHOE KOJUYECTBO
omn6Ook. Ilpu aTom Bnageer HEOOXOAMMBIMU YMEHHMSIMU U HaBbIKAMU
1P BBINOJHEHUU NPAKTUYECKUX 3a]1a4.

YAOBJICTBOPUTCIIBHO

3)

CryzaeHT 3HaeT TOJIbKO OCHOBHOM MPOrpaMMHBIA MaTepua,
JOITyCKaeT HETOYHOCTH, HEAOCTATOUYHO YETKHE (POPMYITUPOBKH,
HEIOCJEA0BaTEeIbHOCTh B OTBETAaX, U3JIaraéMbIX B YCTHOM WU
nucbMeHHoM (opme. [Ipu ITOM HEOCTATOYHO BIIAJACET YMEHUSAMHU U
HaBbIKAMU IPU BBIITOJIHEHUH MPaKTHUYeCcKuX 3a1ad. Jlomyckaet 10 30%
OIIMOOK B U3JIara€MbIX OTBETaX.

HEYJIOBJIETBOPUTEIHHO

)

CryaeHT He 3HAeT 3HAYUTEJIBHOW YacTU IPOrpaMMHOIO Marepuana.
[Tpu 3TOM nOMycKaeT MPUHIMITHATBHBIC OITHOKHN B I0KA3aTeIhCTBAX, B
TPAKTOBKE TOHATHUM M KaTEropui, NPOSBISAET HU3KYIO KYIbTYpPY
3HaHUM, HE BIAJEET OCHOBHBIMH YyMEHUSIMU U HaBbIKAMU MPHU
BBIITOJIHEHUH NTPAKTUUYECKUX 3a/1a4d. CTyJEHT OTKA3bIBAETCS OT OTBETOB
Ha JIOTIOJHUTEbHBIE BOIIPOCHI

TunoBbie BADUAHTBHI KOHTPOJBLHBIX PadoT:
Tema 1. Jluneiinas aneeopa.

BapuanTt Ne 0

1. PemuTe cucteMy NTMHEHHBIX ypaBHEHUN MeTooM Kpamepa

3X1+2X2+Xz =5
2x1+3x2+x3 = 1

2. BBIYKCIUTH ONpeaeTUTEb

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

3. Pemuth cuctemMy JUHEHHBIX YpaBHEHUN MaTPUUYHBIM METOJIOM

1JC1 - sz + SXE = 6
2X1+3x2—4xg 2{]

4. Haittn matpuily, 0OOpaTHYIO K TaHHON

2 1 1
5 1 3
2 1 2
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5. Pemutsb cucremy JIMHENMHBIX ypaBHEHUN MeToaoM ['aycca
dx, —3x, +2x;=9
2x, +5x, —3x;=4
5x, +6x, —2x,=18

Tema 2. Ananumuueckas ceomempust.
BapuanTt Ne 0
JlaHbl KOOpIMHATHI BEPIIUH nupamMuasl ABCD:

2 6 4 2
A=|-3 BE=|1 C=\| 8 D=|-1

1 —1 —9 2
Haiitu:

1) nmuner pedep AB, AC, AD.;

2) yron Mmexay peopamu AB u AC;

3) yron mexay peopom AD u ocaoBannem ABC;

4) Beruncnuts 1omaas ocHoBanus ABC;

5) Beruucnuth 06beM nupamuisl ABCD

6) 3Hasg 00BEM mupamuAbl M IUIomanb ¢€ ocHoBanus ABC, HaWTH BbICOTY h
nupamunbl ABCD;

7) Haittu ypaBHeHue t10ckocTH ocHOBaHus ABC, KoTopas MpOXOIUT Yyepe3 TOUKHU
A BuC.

8) CocTaBuUTh KAaHOHUYECKHE YpPAaBHEHUS MPSAMOW, KOTOpas MPOXOIUT Yepe3
BepuIMHY [ nepneHauKyIsIpHO K INIOCKOCTH OCHOBAaHUS (]

9) Haiitu Touky K mepeceyeHus: MOoIy4YeHHON NpsIMOM C IJIOCKOCThIO OCHOBAaHUS
10) Haiitu paccrosiHue ot BepmmHbl D nupaMubl 10 MIIOCKOCTH OCHOBAaHMS () U
CPAaBHUTH NOJIyYEHHBIN PE3yJbTaT ¢ JUIMHOM BekTopa DK.

Tema 3. Mamemamuueckuii ananuz («Beedenue 6 mamemamuueckutl
aunanuszy, cemecmp 1).

Bapuant Ne 0
1. Haiitu obnacth onpeneneHus 3aJJaHHbIX (QYHKIIHIA.
x—|—2+l , In(1+ x)
J o= —_ [
) 1—-3x «x? Y

x—1

2. Haiitu nipeaensl.
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. 3x°+2x*—3x+1 . 2x*—Tx+3
im
o 2x3+4x2+3x—8 x—3x% —8x+ 15

3. HCHOJ’IBSYH 3aMCYaTCIbHBIC IIPCACIIbI, BBIYUCINUTD:

2x+4

lim— 1
o 3x+5

x—0 3x2 =00

1 — cos3x _ (3x—|—3)

4. Haittu nipesienbl, UCTOIb3Ys SKBUBAJIEHTHBIE 0ECKOHEYHO MaJIble (PyHKITUH.

~In(1 4+ 3x2) . (e —1)
lim ————— lim ————
x—=0 x% —5x? x—0 X

5. UccnenoBath (DyHKIMIO Ha HEMPEPBIBHOCTh, HAWTU TOYKU pa3pbiBa (PYHKIUU U
YCTAaHOBUTH UX Xapakrep. CrenaTh CXeMaTHYECKUI YEPTEXK.

. x+4; x<—1
fl)=2x-3+1 x2+2;-1l=sx<1
2x;x =1

Tema 3. Mamemamuueckuii ananuz («Heonpeoenennviti unmezpany,
cemecmp 2).
Bapuant Ne 0
1. HaiiTu HeompeneleHHbId WHTErpajl, WCIOJIb3ys TaOJMIy U €ro OCHOBHBIE
CBONCTBA.

f (Jﬁa"!‘l' +5xvx + Y — %&:—2) dx f:i::

2. Haiitn HeomnpeneneHHBIH WHTErpaj, WCHONB3YsS MeTon (HOPMUPOBAHMS
CHEUATBHOTO BRIpAXXEHUS MO/ 3HAaKOM AuddepeHnuana.

J‘(xz—S]I“Exdx J‘\/x? —3x+52x—3)dx

3. HaiiTn HeomnpeneneHHbId UHTErpall, UCIOJIb3YsI METOJ 3aAMEHBI ITIEPEMEHHBIX U
METOJ, UHTEIrPUPOBAHUA 110 YACTAM
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Inx
f (4% — x25%" )dx —-dx
o
4. Haiitu HeonpeneneHHbIi HHTErpaji OT APOOHO-paAlMOHAIBHON (DYyHKIIMH

(8x3 4+ 2x% 4+ 4x— 1)dx f 12
¥x—1 x?+7x+ 15

dx

5. Haiitu HeonpeneneHHbld MHTErpall OT TPUTOHOMETPUUECKUX (PYHKITHI

2—5
fsian-cosﬁlxdx fcc-s 3 Jr:singabr:

Tema 3. Mamemamuueckuti ananuz («Onpedenennviil unmezpany, cemecmp
2).
Bapuant Ne 0
1. Beruucnuts onpeaeneHHblid HHTETpad:

1

J’ x2+1 p
x
(x3 +3x+1)2

0

2. Beruucnuth mwiiomaab GUrypsl, OrpaHUICHHYIO JTUHUASMH:

{x = 8cos?t — 9c0s?
y=x2 y = 2sin®t’ P = acose
y=2-x° O<tr<o O=t=3
2
3. BpIUHMCIUTD IJIMHY AYTY KPUBOM:
x = 3(t — sint
v = —In(cosx), {}f _ BEI _ cc-si?]' p = 2cos,
T T
— Lt D=p=—-.
D=x<= 6 @ 3

—=l=mn
2

4. Bpruncnuth 00beM (3a/1aya a) W IUIOMIa b MOBEPXHOCTU BpalleHus (3amaya 0)
Tena, MOJYYEHHOTO BpallleHneM 3a1aHHoi (purypsl BOKpyT ocu 0x:

vy=1-—x

JF = 3 J =
a)y = x*,} Vx 6)x={]; x=1

5. Beruncnuth HECOOCTBEHHBIN HHTCTpAI NI YCTAaHOBUTH €Iro pacxXoaAnMOCThb
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(=]
—x2
xe dx
0

Tema 5. Jlugppepenyuanvrvie ypasHenus.
Bapuant Ne 0
1. Haiitu oOmiee pemienue win pemuTh 3agady Komm mis auddepeHmatbHbIX
YpaBHEHUH C pa3IeAIOMUMHUCS TTEPEMCHHBIMHU:

xy' —ylny =0 y = 2@'
y(0)=1

2. Haiitm oOmee pemieHMe Wi pemuTh 3amady Komm ais OZHOPOIHBIX
muddepeHImaIbHbIX YPaBHEHUH TIEPBOTO MOPSIAKA.

dx + 21 Jxv—x)dv=0
xyiy ' —(xF+y3) =0 ydx +2({xy = x)dy
y(1)=1

3. Haiitu oOmue pemenus TUHEHHBIX TudGdepeHInaTbHbIX YpaBHEHUI MEepBOro
nopsiJIKa:
2
2y e™™*
y' + tgxy = —cosx; V' + y_c
X X

4. Haiitu oOiiee pemrenue win pemuTs 3anauy Komm mnsa quddepeHuumanbHbIX
YPaBHEHUI BTOPOT0 NOPSAJIKA, TOMYCKAIOIUX IOHWKEHUE TTOpsIKa

r”—msf:x-i' " 2 =0,
) N V' =7V =0;

5. Haittu pemenus nuHeHHbIX TuddepeHInalIbHbBIX YPaBHEHUN BTOPOTO MOpPsIKa
C IOCTOSIHHBIMU K03 (HULIMEHTAMU

}J” _|_ 2}}1’ — {]J :}JH'_ 2}}1_ 3}} — e.-.l.._x'j

Tema 6. Teopus psoos.

Bapuant Ne 0
1.3amummTe popMyiry o0IIero 4wieHa psaa.
2 4 6
—+—t—=+—+..
3 9 27 81
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2 .ﬂOKaSaTB paCXOJII/IMOCTB psula, HOJIBBYSICB H606XO)II/IMBIM HpI/ISHaKOM
CpaBHEHMUSI.
(o]
3 n
2n

n=1

3.MccnenoBare psix  Ha CXOAMMOCTb, HPHUMEHSS JOCTATOYHBIE MPU3HAKU
CXOAUMOCTH PSJIOB.

(=]

isn ! Z 1 (n+1)“z i 1
n" 2"\ n _l(n—i— DIn®*(n+ 1)

n=1 n=1

4, HCCJ’IC}IOBaTB psiIbI HAa aOCOMIOTHYIO CXOAUMOCTb.
in+1

Z( Pt
n%—2

S.Haittu uHTEepBa CXOAUMOCTH CTEIIEHHOTO psaa.
(=]

Z;Sin(x—l- 2"

Tema 1. Kpamnvle u nogepxnocmmule unmezpabi.
Bapuant Ne 0
1. V3MeHuTh TOPSJOK WHTETPUPOBAHHS B TOBTOPHOM HHTErpajie U ClelaTh
4epTex 00JaCTH MHTETPUPOBAHUS

0 —2x+6 -1 0
fdx f fx, v)dy f dy f fdx + fdy f fdx
-1 —Bx= -2 - 2+v -1

2. Beruncnuth ABOMHONM MHTErpan mo obnsactu D

f (12x%y2 + 16x3y3)dxdy; J] ye Y2 dxdy;
D D
D;x:l_}r:x{y:—ﬁ_ D:y=1n2,y=1n3,x=2,x=4.

3. Beruucinurh HHTCI'paJIbl, HCprII[SI OT ICKAPTOBLIX KOOPAWHAT K IIOJISIPHBIM!
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4. C momompl0 JBOMHOrO WHTErpaja BBIYHCIUTH IUIOMAIb IUIOCKUX (uUryp,
OrPAaHUYEHHBIX JAHHBIMU JUHUSIMHU

yi—2y+x* =0,
y=3/x,y=4e*,y=3,y =4 yi—4dy+x* =0,
V= x/yrg_}r — ‘ng_

5. [Inactunka [) 3agaHa HEpaBEHCTBaMHU, |l - MOBEPXHOCTHAs IJIOTHOCThH. HaliTu
Maccy IUIaCTUHKHU.

D:x=1,vy=0,y%=4x(y = 0); D:x*+y?/4<1;
n=7x%+y. = yZ

6. Haiitu koopaMHATBI LIEHTpPA TAKECTU IUIOCKMX OJHOPOJHBIX IUIACTHH,
OrPaHUYEHHBIX 3aJaHHBIMU JIMHUSIMU

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

7. Beruncnuth TpoHOM MHTErpai no oonactu V

ﬂ] 2yte¥dxdydz; fﬂ xdxdydz;
v

Vv

V{:x::'[],y:l,y:x, Viy=10x,y=0,x =1,
z=0,z=1 z=xy,z=0.

8. C mnoMoupl0 TPOWHOrO HHTErpajia HauTH o0beM Tela, OrPaHUYECHHOIO
3aIaHHBIMU TTOBEPXHOCTSIMU

y = 16V2x,y =2x, x2 4y =2y,
z=0,x+z=2. z=5/4—x%z=0.

Tema 9. Teopus eeposmuocmelti.
Bapuant Ne 0
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1. B ypue umeercs 6 mapoB ¢ Homepamu oT 1 1o 6. Haynauy uzBnekarot no 1 3
mapa. Haligute BeposiTHOCT, TOro, uro: 1) uwumcma 1, 2, 3 mnosBsaTcs
MOCJIEIOBATENIBHO B MOPSIAKE U3BJICUEHUS; 2) MOABSITCS MIaphbl ¢ HoMepamu 1, 2, 3 B
T000M  TOpSKE, €CJIM Iapbl UW3BJEKAIOTCS: a) C BO3BpalieHueM; 0) 0e3
BO3BpaLCHUS.

2. Ha orpeske [0,1] Haynauy ctaBar ABe TOYKU. [lycTh (M 1) KOOpIMHATHI 3THX

Touek. PaccmaTpurBaroTcs ciaenyronme coObITHs:
A={BTopas TOouka OJIKEe K JICBOMY KOHIy OTpe3Ka, 4eM IepBas TOYKa K
npasoMmy}; B={kopuu ypaBHemus x> +2{x+7n =0  HeHCTBUTEIbHBI};

C={max{¢,n} < }; D={min{¢,n} < 2 }. Hairw:P((4U B) n (BU ©)), P(O).

3. Jnsa ymeHblieHUss OOIIEro KoOJWYecTBa Wrp Ha copeBHOBaHusx 20
BOJICHOOJIBHBIX KOMaH]| pa3OuThI IO XKpeburo Ha 4 MOArpyMIiel (0 5 B Kaxaoun).
Cpenn komann wumeercs 4 HauOoniee cuibHble. ONMIIKATE: a) MPOCTPAHCTBO
AJIEMEHTApPHBIX MCXOJIOB, MOJydyaeMoe Mpu pa3OUeHUH KOMaH[ Ha 4 MOATPYIIIIbI;
0) coboeitme A - “4 mnHamboinee CWIbHBIE KOMAaHJbl OKa3aJlUCh B Pa3HBIX
noarpynmnax’’; B) cooeiTue B - “4 Hanbosnee cUiIbHbIE KOMaH/Ibl OKa3aJIiCh B OJTHOM
noarpymie”; T) coositue C - “2 Hambonee CUIbHBIE KOMaHABI Momayd B 1-10
noarpynny”’. Onpenenure BepostHocTu coowiTuii A, B, C. CoBMecTHa 1 3TH
COOBITHSI.

4. C nepBoro cranka Ha cOopky mocrtymnaer 40%, co Broporo 30%, ¢ TpeThero
20%, c ugerBéproro 10% Bcex neranei. Cpenu neraneit mepBoro cranka 0,1%
OpakoBaHHBIX, BTOporo - 0,2%, tperbero 0,25%, uerBeproro 0,5%. Haiitu
BEPOSITHOCTh TOTO, YTO MOCTyNUBINAs Ha COOpKy nAeTtanb OpakoBaHHas. Ecnu
MOCTYIUBINAsA HAa COOPKY JieTalb OKa3ajlach OpaKOBaHHOW, TO KaKHUM CTaHKOM
BEpOSITHEE BCEro OHAa ObLIa U3rOTOBJICHA.

5. a) Ha aBro6a3ze umeercs 10 aBromamuH. BeposSTHOCTh BBIXO/la HA JIMHHUIO
kaxaon u3 Hux 0,8. HailtTu BepodaTHOCTH HOpMalIbHOM paboThl aBTOOaza B
OMmKaWIuil 1eHb, €CIU Il 9TOT0 HEOOXOAMMO MMETh Ha JMHUM HE MeHee §
MalIllvH;

6) mo manaeiMm OTK B cpegnem 3% wusnmenuii TpeOyeT MOMOIHUTEIHLHON
pEryaupoBKU. Beryuciuth BEpoSATHOCTH TOro, uyto u3 200 uznenuit 4 notpelyroT
JOTIOJIHUTEIIBHOW PEryJIMPOBKU;

B) OIPEAEIUTh BEPOATHOCTH TOro, 4TO cpeau 400 mpob pyabl okaxercs 275 mpod
C IPOMBIILJIEHHBIM COJEPKAHUEM METalljla, €CJIM BEPOSTHOCTh MPOMBIILIIEHHOT O
coJiepKaHMs MeTajula OJMHAKOBO IS KaXK10i poOkl 1 paBHa 0,7

I') MacCOBBbIM BBITYCK OonTOB mgaer B cpenHeM 2% Opaka. OnpenenuTb
BEPOATHOCTH TOTO, YTO B maptuu u3 1000 O0NTOB OTKIOHEHHE OT 3TOM A07IM Opaka
Oynet mensiie uem 0,01.
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Tema 10. Mamemamuueckas cmamucmuka.
Bapuant Ne 0
1. Cnyuaiinas BenuuuHa ¢ UMEET MOKa3aTeIbHOE PACIPEEICHUE C TAPAMETPOM & .

Haiwitu mmoTHOCTH pacnpeneneHus CaydanHon BEJIMYUHBI 1] = ﬁ :

Kputepun wu 1mikama oIleHMBaHUS 10 OILIGHOYHOMY CPEICTBY «KOHTPOJIbHAs

pabotay
Hlkana OLICHUBAHUS Kpurepuii onieHnBanus
(naTEepBaN 0AIIIOB)
) KontpomnbHas paboTa BeIITOJHEHA HA BBICOKOM YPOBHE (IIPaBUIIbHbIC
otBeThI Janbl Ha 90-100% Bompocos/3aaaq)
4 KonrtposbHas paboTa BIIIOJHEHA HA CpeIHEM YPOBHE (IIPaBUIIbHBIC
OTBETHI AaHbl Ha 75-89% Bompocos/3anay)
3 KonTtposbHas paboTa BbIIIOJHEHA HA HU3KOM YPOBHE (IIPaBUJIbHbIE
0TBeTHI AaHbl Ha 50-74% BorpocoB/3a1ay4)
2 KonrtposnbHas paboTa BEIIIOJHEHA HA HEYIOBICTBOPUTEIHLHOM
ypoBHE (TpaBWJIbHBIE OTBETHI 1aHbl MeHee yeM Ha 50%)
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Tunosbie BapUaHTbI MHIANBUIYAJbHBIX 3anaHn171:

Cemecmp 1.
Bapuant Ne 0

1. 1aHbl KOOpIMHATHI BepIIMH Tpeyroibuuka ABC:
A(—8; —3); B(4; —12); C(8; 10).
Heobxoaumo HaiTu:
— JIMHY CTOpOHBI AB,;
- ypaBHeHue cropoH AB w BC w® HUX  yIIoBBIE
K03 pUIHEHTHI;
- yroa Y mexay npsambeiMu AB u BC B paguaHax;
- ypaBHEHHE BBICOTHI LD U ee NuHYy;
— ypaBHeHue Meauanbl AE M KOOpPAMHATHI  TOUYKHU
Kmnepeceuenus 3Toi MeauaHnsl ¢ Beicotoi CD;
- ypaBHEHHE TPsIMOML, KOTOpas MPOXOJIUT uepe3 TOuKy K
napajuiesibHO K cTopoHe AB;
- KOOpJAWHATBl TOYKU F(Xg, Vg ), KOTOpas HaxOIUTCA
CUMMETPHUYHO TOUYKE A OTHOCUTENBHO mpsiMoi (D).

2. Jlano: touka A(2; 5) u npsmas y = 1. HeoOXoauMo COCTaBUTh ypaBHEHHE
reOMETPUYECKOT0 MECTA TOYEK, PABHOYNAIEHHBIX OT 3aJaHHOU TOKU A(Xx,,V,) H
npsIMON V' = d.

ITomydyeHHOE ypaBHEHHE NPHUBECTH K MPOCTEHIIEMY BHIY U IOCTPOUTH Ipaduk
KPHUBOM.

3. 3agaHbl JBE CHUCTEMbl JIMHEMHBIX ypaBHEHWH. PemuTh mNepByr cUCTEMY
meronoM Kpamepa. IlonmydeHHBIM NIpH pEUNICHUH NEPBOM CHUCTEMBI pPE3YyJIbTaT
IPOBEPUTH € MOMOIIBIO METOJIa 00paTHON MaTpullbl. BTopyto cucremy pemuThb ¢
IoMOLIbI0 MeTo1a ['aycca.

3I1+2X2—1X3= 11, 1Xl+2X2—1x3= l,
4JC1—1JC2+4JC3= _1{], 3x1+5x2—1x3= l,
1x, +3x, —2x3=9 dx, +T7x, —2x3=12

4. JTanbl koopAUHATHI BepinH nupamubl ABCD:
A(2; =3; 1),B(6; 1; —1),C(4; 8;-9), D(2; —1; 2).
HeoOxoaumo:

- 3anucate BekTOopolAB, AC, AD B oOpTOHOpMalbHOMI
cucreme {7, J, F?} ¥ HalTH MOJYJIM OTUX BEKTOPOB.

- Hawtu yrom mexnay BekTopamu AB u AC.
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Haiitn npoekuunio BekTopa AD Ha BEKTOP AB.
Boraucnuts miomanb rpanu ABC.
Haiitu 06bem nupamuast ABCD.

5. JlaHbpl KOOPAMHATHI YETHIPEX TOUEK:
A(=3; =2; —4), B(=4; 2; —7), C(5; 0; 3),M(~1; 3; 0).
Heo0xoaumo:

CocTaBUTh ypaBHEHHE IUIOCKOCTU (), KOTOpas MPOXOAMT
yepe3 Touku A, B u C.

CocTaBuTh KAaHOHUYECKHE YPaBHEHHS NPSIMOM, KOTOpast
MPOXOAUT Yepe3 TOUKy M meprneHauKyIsIpHO K IIIOCKOCTH (.

Haiitn TOukM mnepecedyeHUss TMOJNYYEHHOU NPSMOU C
MJIOCKOCTBIO (@ U ¢ KoopauHaTHRIMU TuiockocTsiMu X0V, X0Z, YO Z.

Haiitu paccrostnue ot Touku M 10 muiockoctu (.

6. Beruncnuth clieayroiiue npeaensl (He moiab3ysch npaBuioM Jlonurans).

. x*—2x*+3
im
x—owo 4x? 4+ 3x+ 2

. x%+2
1Im
x—= 3x2+2x—1

. 3x*+8x+5 . Vx+4-—1
xl@13x2+9x+6 xlIPa x*—9
1 —cosdx ~ sin3x

im ———; lim

x—0 X x—0 'EQZJC

x—0

7. 3agaHHy0 (QYHKIUIO V

. 2x*—3x—-2
xl—I-I%:Jr:2 +3x+10

2—+yx—3

y
X2 —49

x—=7

2
lim (1 + 4x)x

x—=0

f(x) uccnenosath Ha HENPEPHIBHOCTH U BBHIACHHUTH

XapakTep Touek paspeiBa. Caenarh cxeMaTUu4ecKuil rpadux

x2,

f(x]=4ﬁ fl) = th

1,

X

ecmH x < 0

TC
,oecnH 0=x<=-—
2

T

eciHu x}E

8. Haiiti nepByIo Npou3BOIHYIO V', 3aaHHBIX ()yHKIIUIA:

B 2(3x* +4x2 —x—2)
B 15vx+ 1

:}.F
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1 sin?3x
r— aj 3 —|— —_
) sinv/3 3 cosbx

tgx — ctgx
y = arctg (T)

9. Haiiti nepByIo NPOU3BOIHYIO V', 3aIaHHBIX ()yHKIIMIA:

3t7+1
=
y = I:arctng{lfz]ln(arctgr] y=x-e¥ 3
vy = sin (§+ t)

10. Mana ¢yskmus v = f(x) u ABa 3HaYCHHs apryMeHTa X; U X,. HeoOxomgmmo
HalTH OpUOIMHKEHHOE 3HA4Y€HHE NaHHOM (YHKUIMU TPU X = X,, UCIHOJIB3Ys €€
3HaYeHWe IMpu X =Xx; U 3aMmeHsas npupoct Ay ¢yskuun v = f(x)
COOTBETCTBYIOIUM U Pepenuranom dy:

y =V3x2+8x— 16; y = cos(x);
Xl == 4, xz = 3,94 xl = 6{]0; JCE = 63D.

11. BBINIOMHUTH TOJHOE MCCIEIOBAaHUE 3alaHHBIX (PYHKIUMI M IMOCTPOUTH HX
rpaduKu:
3 2x
x* +4 e
y=— y=x*—3x*+3
2x

JF =
¥ 2

12. Ucnonw3ys Metoasl nuddhepeHnalbHOr0 BIUUCICHUS, PEIIUTh CISAYIOINe
dbuznueckue 3a1a4u:
1. [Ipu moaroToBke K 3K3aMEHY CTYJEHT 3a L JIHEW u3ydaer

t o
(ﬁ)-m 4acTh Kypca U 3a0biBaeT (o - t)-t0 yacTh. CKONBKO JHEH HYKHO
+

MOTPAaTUTh Ha TOATOTOBKY, YTOOBI ObLIa WM3ydeHAa MaKCHMallbHAs YacTh
Kypca? Pemnts 3agady npu ycinoBuu, yto k = 3a = 1/48.
2. Teno maccoit my = 3000 Kr nagaer ¢ BeicoTl H METPOB U

TepsieT Maccy (cropaer) NOpONOPLMOHATIBLHO  BPEMEHHM  MaJCHUS.
Koaddumment nponopumonanbHoctu k = 100 kr/c.  Cuwmras, uyTO

HavanbHas ckopocth Vy = 0, yckopenue g = 10 M/c, HaliTU HAUOOJIBIIYIO
KMHETUYECKYI0 DJHEpruto Tena. PemmuTes 3amady Mpu  YCIOBHH, YTO

H = 1805 m.

Cemecmp 2.
Bapuant Ne 0
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1. Berauciaurs HEOIIPCACIICHHBIC HHTCTPAJIbI:

J’ 7x* +40x —96 . dx |
2x* + 5x3 — 12x° X WxZz —16

f xZcosdxdx.

2. Beuncinuth onpeaeraeHHbIi HHTerpat:
3

J’ dxdx

) YBx—8)2-233x—8+4

3. Beraucauts mionanb GUrypsl, orpaHAYESHHON TTapadoiaMu:
2 2
X X
JJ:?_X_F:L y=—?—|—3x+6

4. BpluncauTh HECOOCTBEHHBIN UHTErpaj, WK YCTAHOBUTH €r0 PACXOIUMOCTb:

[=s]

J’ dx

x2 +4x+13

1

5. UccnenoBath Gpynkiuio z = f(x,y) Ha sKcTpeMyM:
z=xy—x>—2y*+x+10y—8.

6. Haiitu obmee pemenue (oOuuit uaTerpan) nud@epeHnmnansHoro ypaBHEHUS
8x+ by

T Bx—2y

r

:}J

7. Hano muddepeHmanbHOe ypaBHEHHE BTOPOTO MOPSIIKA, KOTOPOE IOMYyCKaeT
NOHWKEHUE Topsiaka. HaiiTu wyacTHOe pelleHre, KOTOpoe YAOBJIETBOPSET
3a/laHHBIM HAYaJIbHBIM YCIIOBUSIM.

JC_}:”—}:’ —x? =0, y(l] = 4/3, }r’(lj = 3.

8. 3amaHo JMHENHOE HEOAHOpPOAHOE Iu(dPepeHInaIbHOEe YpaBHEHUE BTOPOIO
nopsiJika ¢ MOCTOSTHHBIMU Ko duimentamu. Hailtu yactHoe pelieHue, KoTopoe
YJIOBJIETBOPSIET MPUBEACHHBIM HauaJIbHBIM YCIOBUSIM.

y'—2y' —8y=16x*+2,y(0) =0,y'(0) = 5.

9 Pewmnrth cHucTEMy ypaBHEHUM W HAWTH 4YacTHbIE pEIIEHMs, KOTOpBIE
YIOBJIETBOPSIOT IIPUBEACHHBIM HAYaJIbHBIM YCIOBHSM.

e
dac Y
dy

= —x+2y,
ac
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x(0)=1,y(0)=3.
Cemecmp 3.
Bapuant Ne 0

1. MccnenoBarh Ha CXOAUMOCTD YUCIIOBOM DS

L)

i 1 (2n+ 1)“2 Z 1
2n\2n—1 ninZ2(3n+ 1)

n=1 n=2

2. UccnenoBath Ha aOCONIOTHYIO M YCIOBHYIO CXOAMMOCTD YHCIIOBOU PSiJT
[=s]
(=1)"-n
2 n
n=1
3. Haiitu 061acTh cX0quMOCTH (PYHKITMOHAIBHOTO Psia

i (n—2)3(x+ 3)2n

2n+3

4. BbIUUCIIUTDH UHTETPAII
0.1

f e=5% dx

]
¢ TounocThio 10 0,001.

5. Haiitu mepBbie dYeThIpe HEHYJICBBIC UJIE€HA PA3JOXKEHUS B PAJ PEIICHUS
muddepeHImaibHOr0 ypaBHEHUS
}:‘” + 2}1’ —Xxy = xz, Jr({]] =0, }:’l:{]] =1.

6. I3MEeHUTH NOPAIOK UHTErPUPOBAHUS
-1 0

fdy Lfdx—l—fdy Jifdx.

7. C moMoImipi0 JABOMHOrO WHTErpajia HAWTH IUIOMIAJb (DUTYpHI, OTPAaHUYCHHOU
JVHUAMHA

Jr:3/x_ }’=4€X, }1:3_ };:4

8. C mnoMoupl0 TPOWHOrO HHTErpajia HauTH oO0beM Tena, OrPaHUYECHHOIO
MOBEPXHOCTSIMHU
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x?+y?=2y,z=5/4—x% z=0.

9. Teno V 3amaHO NOBEPXHOCTSMH, 4YTO €ro OrPAaHUYUBAIOT, |— YJelbHas
IJIOTHOCTh. HaiiTtu maccy Tena.
V:64(x* + y?) = 27, x* + y? =4, y =0,
z=0 (y=0, z = 0);
5(x% +y?)
==

10. Haiitu pabory cuibl F=(x%- 2v)T+ (yv? — 2x)J, npu nepeMeIeHun BIOIb
nunuy L: orpe3ok MN, ot touku M(—4; 0) k touke N(0; 2).

= —
11. Haiitu norok BekTopHOro mons F = x7+ yj + zk, 4epe3 4acThb IUIOCKOCTH
P: x +y+z =1, pa3MenieHHy0 B IEPBOM OKTaHTE (HOpMaib 00pa3yeT OCTpPHIi
yroi ¢ ocbto 0Z).

12. Haiftu motox BexropHoro momst F = (e +2x)7+e*j+e*k uepes
3aMKHYTYIO moBepxHOCTh S: x+y+z=1, x=0, y=0,z=0 (Hopmanb
BHEIITHSA ).

Cemecmp 4.
Bapuant Ne 0

1. U3 ypubl, comepxarieil 4 Oenbix U 4 YEepHBIX IIapa, Hayraj HM3BIECKAIOT TPH
mapa. [lycts X — uncno BeIHYTBIX YepHBIX 1mapoB. [TocTpouTs psia pactpeneneHus

cilydaiiHOH BennuuHbl X. BRIUMCINTE MaTEMaTUYECKOE OKUAAHUE U JUCIIEPCHUIO, a
TaK)K€ MOCTPOUTH (DYHKLIMIO paCTIPEEIICHHUS.

2. ImeeTcs 5 0MHAKOBBIX YPH, PACIIOJIOKEHHBIX B PSJI M COJIEPIKAITUX KaXKaasl 10
4 mapa Genoro WM 4epHOro I[BETa, MpUYeM B k-0if MO MOPSAKY YPHE COACPKUTCSA

poBHO (k — 1) Genbrii map. Hayran BeiOupaercss ypHa U U3 Hee M3BJICKAIOT JIBa

mapa, okaszaBimxcsi 6enpiMu. KakoBa BepOsSTHOCTh U3BJIEYB €I11€ OAMH OeNbIil 1map
U3 3TOM K€ ypHBI?

3. Cnyuaiinas BenmuunHa X mMeeT paBHOMepHoe pacrpenenenue ¢ M(X) =7 u
D(X)=3. Haiitu wuHrerpanpHyto u  gubdepeHIUaIbHYI0  (QYHKIIUU
pacrpeneNieHusT U BEPOSTHOCTh TOTO, YTO Ciy4ailHas BeNWYWHA TIOMAJeT B
uHTEepBan (4; 6).
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4. M3BecTeH psj pacnpeneseHus ciaydyaiHoro Bekropa (&, 17)

S\ 7 -1 1
-2 1/16 1/16
-1 1/48 1/48
0 1/24 1/8
1 2/8 1/48
2 1/48 3/8

Haiitu D(S+ n).

KpI/ITepI/II/I M IDKaJla OLHCHHUBAHHA IIO OLCHOYHOMY CPCACTBY «MHIAMWBUIAYAJIBbHLIC
3aJaHus»

[Ixana OIICHUBAHUSA Kputepuii onenuBanus
(naTEepBaN 0AIOB)
3auTeHo [IpaBmiibHO pemens! 90-100% 3ananuii
He 3aureno [TpaBunbHO periens! meree 90% 3aganuii
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OueHouHbIE CPEACTBA IS POMEKYTOUYHOM aTTecTaunu (IK3aMeH)

Tunoesoti ounem. Cemecmp 1.

buier Ne 0
1. TIpousBeneHHs BEKTOPOB. 1 Gamn
2. PemmuTh cuCTEMy TUHEHHBIX aNTreOpanvdecKuX ypaBHCHUH 1 Gamn
3X1+ ‘51‘1:2 + sz == 8
le - 41’2 - 31?3 == _l
xl + 5x2 + xE = {]
3. 3amaHpl KOOPAWHATHI BEPIIUH TPEYTOJbHUKA 1 Gamn

AII:S; 1; 4],312 (—1;6; 1],A3 (—1:1:6). Haiitu:

—_—

a) BeKTopbl ¢ = A, A, u d = A, A;;

L=

—=

0) IJTUHBI BEKTOPOB € H d;

—
B) CKaJIAPHOE ITPOU3BEIEHUE BEKTOPOB € d;
-

1) YTOoJI MEXIY BEKTOpaMu ¢ H d;

€) BEKTOPHOE NPOU3BENCHUE € X d;
%) TUIOLIAJb TpeyroiabHuka A, A, A;.

4. HaiiTu NpOu3BOIHYIO 1 Gamn
y=x*+x+1) tg(2x)

5. IIpoBectu nmomHoe uccnenoBanue GyHKIUHA U TOCTPOUTH TpaPuK 1 Gamn
Ez{x"_l]
:}.F = —
2(x+ 1)
Ymeeporcoeno na saceoanuu kagedpwt I[IM, npomoxon N om 20 e
3aBenyromuii kadenpoi oou. Manwuii B.B.
Jlextop ooy. Manvui B.B.
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Tunosoti ounem. Cemecmp 2.
buner Ne 0

Yactsp |. Teopernueckuii Bonpoc.
(ITomHOCTBIO PACKPBITHIN BOMpOC OLieHUBaeTcs B 1 Oamn).
1. [TonsTe mepBOOOpPa3HOMA

Yacrs |l. 3a1anre Ha4aIbHOTO YPOBHSI CIIOXKHOCTH.
(ITpaBuIBLHO BBHITIOIHEHHOE 3a/1aHKUE OLICHUBAETCS B 2 Oasia).

1. HaiiTu pemienust ypaBHEHHUIA 2. BeIYncinuTh HeonpeaeIeHHbIMN
MHTETpal
y'+3y'=0. f(x2+2x+ 3)dx
Yacts I11. 3aganue 6a30Boro ypoBHs CIOKHOCTH.

(IIpaBuibHO BBIMOIHEHHOE 3aJjaHUE OLIEHUBaeTcs B 1 Oasn).
3. [IpouHTErpHpOBaTH PAIMOHAIBHYIO IPOOH
(2x+ 16)dx

d
G+ D2 +4x+13)F

4. ITns ysxuuu u = 5x?y — 3xy + x* HaliTh TpajUeHT M NPOU3BOAHYIO B

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

Yacts V. 3aganue noBhIIIEHHOTO YPOBHS CI0KHOCTH.
(ITpaBuiIbHO BEITIOMTHEHHOE 3a7aHue — 1 Oai).
1. Haiitu pemieHus ypaBHEHHI

y'+ 3y = 3xe 3,

Ymeepoiwcoeno na zacedanuu kagheopwi I1IM, npomokon Ne  om 20 e
3aBenyromuii kKadeapoi ooy. Manwiii B.B.
Jlextop ooy. Manvii B.B.
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3aBenyromuii kKadeapoi

JlekTop

Tunosoii 6unem. Cemecmp 3.

buner Ne 0

CxomgumocTh 1 cymMa psjia. Heo6xomumoe yciaoBrue CXOIMMOCTH.

HCCHCI{OB&TB Ha CXOOAUMOCTD psaa

D e
n?+5n—-7
n=1

(n+1)! 27

(n+1)"

n=1
N3menuts nopsaok uaTerpupoBanus. O01acTb MUHTETPUPOBAHUS
1300pa3uTh HA YEPTEKE

2

f dx zfﬂf(x.y] dy

0 =2
g
BrruncnuTe KpUBONIMHENHBIN UHTETPaJl BIOJIb KPUBOH L, pu

W3MCHCHUM napameTrpa oT £y 10 £5:

J’dx—kdy,- roe Liy=—V2—-t; t; =1, t, =2

L

Ymeepoiwcoeno na 3acedanuu kagheopwr I1IM, npomokon Ne  om
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1 6ain

2 Gayua

1 6ain

1 6aimn

20 e
ooy. Manvuii B.B.

oou. Manwuii B.B.



Tunosoti ounem. Cemecmp 4.
buner Ne 0

1. JIuckpeTHOe MPOCTPAHCTBO 3JIEMEHTapHBIX HCX070B. CoObiTus, 1 6amn
ornepauuyd HaJl HUMH. BepodrHocTb, ee cBoicTBa. Knaccuueckoe
OIpEEIEHUE BEPOSATHOCTH.

2. Tlaccaxup MOXeT oOpaTUTHCS 3a TOJydeHHEM Owiera B OfHYy u3 2 Oamia
TpeX Kacc. BeposTHOCTH momasaHus B KKy KacCy 3aBUCAT OT
MECTOHAXOXAeHHss u paBHbl coorBercTBenno 0,2;0,5;0,3.

BeposiTHOCTH TOTr0, 94TO B Kaccax Bce OWJICTBI MPOJAHBI, PABHBI
coorBerctBeHHO 0,6;0,9;0,3. [Taccaxup oTnpaBuics 3a OUIETOM

U Kynwi ero. HalTu BEpoSITHOCTh TOTO, UTO OWJIET MPOJIaH IMEPBOM
KaccCo.

3. U3 ypHel, comepxameid 4 Oenbix W 4 uepHBIX Imapa, Hayrang 2 Oamn
u3BJIEKalOT Tpu mapa. [Iycts X' — 4MCiO BBIHYTBIX YEPHBIX IIAPOB.
[TocTtpouTe psian  pacmpeneneHuss Ciay4yalHOM BeNTWYWHBI X.

BblunciuTth MareMaTHyecKoe OXUIAHUE U JIHCIIEPCUI0, a TaKXKe
HOCTPOUTH QYHKIHUIO paCIpeieeHuUs.

Ymeepowcoeno na saceoanuu kagedpwt IIM, npomoxon Ne om 20 e
3aBenytomuii kadeapoi oou. Manwuii B.B.
Jlextop ooy. Manwiii B.B.
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Kputepun u 1mikana OLEHMBAaHUS TIO OIEHOYHOMY CPEICTBY MPOMEXYTOUHBIN
KOHTPOJIb (3K3aMEH)

[IIxana oueHUBaHUA Kpurepuii onieHuBanus

OoTINYHO (5) CryneHT ri1y0OKo M B TOJHOM OOBEME BIAJEET MPOrPaMMHBIM
MaTepuaaoM. ['pamMOTHO, WCUEPNBIBAONIE © JIOTUYHO €To
u3JaracT B yCTHOW WM THCbMeHHOW ¢opme. [Ipu 3TOM 3HaeT
PEKOMEHIOBAaHHYIO JINTEPATYPY, MPOSIBISICT TBOPUCSCKHUMA TIOIXOT
B OTBETaX Ha BOIPOCHI M MPABUIBHO OOOCHOBBIBACT MPHUHSTHIC
pEIICHUs, XOpPOIIO BIIANEET YMCHHSIMH W HaBBIKAMH IPH
BBINOJIHEHUH PAKTUYECKUX 3a/1a4.

xoporuo (4) CryneHT 3HaeT NMpOrpaMMHBIN MaTepuall, TPaMOTHO U IO CYTH
U3JaraeT €ro B YCTHOM WJIM THCBMEHHOW (opme, ToIycKas
HE3HAYUTEIIbHbIE HETOYHOCTH B YTBEPKACHMSAX, TPAKTOBKAX,
ONpPENENICHUAX U KAaTETOPUAX WM HE3HAYUTEIIBHOE KOJIMYECTBO
omnbOok. Ilpm 3ToM Biazgeer HEOOXOAUMBIMH YMEHUSAMH U
HAaBBIKAMU IPH BBIITOJIHEHUH NPAKTUYECKUX 3a]1a4.

YAOBIIETBOPUTENHHO (3) CTyzneHT 3HaeT TOJIBKO OCHOBHOM MPOrpaMMHBINA MaTepua,
JIOTTyCKAaeT HETOYHOCTH, HEJIOCTATOYHO YETKHE (POPMYITHPOBKH,
HEIOCJIEI0BATEIBHOCTh B OTBETAX, N3JIara€MbIX B YCTHOM MITU
nucbMeHHoU ¢opme. [Ipu 3TOM HEOCTATOUHO BIIaIEET
YMEHUSMH U HaBbIKaMU IIPU BBINOJHEHNUHU TPAKTUYECKUX 3a4a4.
Jlomyckaet 1o 30% ommbOK B M3/1araeMbIX OTBETAX.

HEyIOBIEeTBOPUTENHHO (2) | CTyAeHT He 3HAeT 3HAYUTENIBHOM 4YacTH IPOrpaMMHOIO
matepuana. [Ipu 3Tom gomyckaeT MPUHIMIHAIBHBIE OLIMOKU B
JI0Ka3aTeJIbCTBAX, B TPAKTOBKE MOHATUM U KATETOPUM, ITPOSIBIISET
HU3KYIO KYJIbTYPY 3HaHHI, HE BJIaJIC€T OCHOBHBIMU YMEHUSAMU U
HaBbIKAMU IIpU BBINOJIHEHMM NpakTHYeCKuxX 3agad. CTyneHT
OTKa3bIBAETCS] OT OTBETOB Ha JIONOJIHUTEJIbHBIE BOIPOCHI
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JIuct n3MeHeHu U JONOJIHESHUN

/1

Bunpe! nononHenuii u
U3MCHEHUU

Jlata 1 HOMEp MPOTOKOJIA
3acenanus Kadeapsl
(xadenp), Ha KOTOPOM ObLTH
PaccMOTPEHBI U OJJOOPCHBI
W3MEHECHHS U JIOTIOJTHEHUS

[Moamucs (¢
paciuppoBKoii)
3aBeyroniero kadempoit
(3aBeqyromux Kadeapamn)
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BKCHCPTHOC 3aKJIIOYECHHE

[NpencraBieHHbI (OHA OLEHOYHBIX CPEICTB (nanee - OOC) mno
jwcnmmuEe «Martematikay coorserctsyet TpeGosanusiv ®I'OC BO.

Ipennaraemble GOPMBI M CPEJICTBA TEKYIUETO ¥ MPOMEXYTOTHOTO KOHTPOIIA
aleKkBaTHBl LEMSM M 3ajadyaM pean3allid OCHOBHOMH npo¢peccCOHaIbHON
o6pa3oBaTebHOM MPOrpaMMbl 10 CNEHAIBHOCTH 23.05.03 IToxBuXHOM cOCTaB
KeJIe3HBIX JI0pOT.

OueHOYHble cpeiacTBa IS TEKYIIEro  KOHTPOJsS  yCIeBaeMOCTH,
TPOMEKYTOYHON aTTeCTAllMH 110 UTOTaM OCBOCHMs MMCUMIUIHHBI NPECTABICHDI B
TIOJIHOM O0BbEME.

BuIbl OLEHOYHBIX CPEACTB, BKIIOYEHHble B TPEACTABIEHHBIH (OHI,
OTBEYAIOT OCHOBHEIM npuHIUNam popmuposarus POC.

Pa3paGoTaHHBIM W TNPENCTaBICHHBIH I 3KCIEPTHU3BI GOHI OLEHOYHBIX
CPeCTB PEKOMEHIyeTcs K HCIOJB30BAaHMIO B  Mporecce  NOArOTOBKH
00y4aroIKXCs, 10 YKa3aHHOM CrieHalbHOCTH.

IIpenceparens yueGHO-METOAUYECKOH
KOMHUCCHH (aKyJIbTeTa KOMIIBIOTEPHBIX
cucTeM u UH(pOpMaLIMOHHBIX
TEXHOJIOTUI H.H. BetpoBa
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