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MacnopT
(poH1a OLICHOYHBIX CPEICTB N0 Y4eOHOM AUCHUITHHE
«MaremaTuka»
Ilepeyenb koMIeTeHUMH (3JIEMEHTOB KOMIIETEHLMI), (OpPMHUPYEMBIX B
pe3yJbTaTe 0CBOCHHUS Y4eOHOM 1M CUMILINHbI

No Kon dopmyJIUpOBKa KonTponupyembie OTansl
/1 | KOHTPOJIUPYEMOit KOHTPOJIUPYEMON TEMBI Y4eOHOU dbopmupoBaHus
KOMIIETEHIIH KOMIIETEHIIH T CLATUIMHBI (cemectp
U3YYEHMS])
1 |VK-1 crocobeH Tema 1. 1
OCYILECTBIIATh Jluneiinas anrebpa (HayaIbHbIN)
KpuTHueckuii  aHanu3 | Tema 2. 1
pOOJIEMHBIX CUTyaluil | AHalmuTHYeCcKas (HayanbHBIN)
Ha OCHOBE CHUCTEMHOIO | T€OMETpPHS
noaxona, Tema 3. 1,2
BBIPaOATHIBATh MareMaTuyeckuit (HauaNnbHBIN)
CTPATETHIO NEUCTBUHI aHaJIN3
Tema 4. 2
KoMIutekcHbIN aHanu3 (HayanbHbIN)
Tema 5. 2
Juddepenumanbable (HayanbHBIN)
YpaBHEHMSI
Tema 6. 3
Teopus psioB (HayaJIbHBIN)
Tema 7. 3
Kpatubie n (HayanbHBIN)
MIOBEPXHOCTHBIE
MHTETpaJIbl
Tema 8. Teopus nosns 3
(HayaIbHBIN)
Tema 9. Teopus 4
BEpPOSITHOCTEMN (HayaIbHBIN)
Tema 10. 4
Maremarnyeckas (HayanbHBIN)
CTaTUCTHKA
2 OIIK-1 croco0OeH pemats | Tema 1. 1
UMH)KeHepHble 3a7auu B | JIuHeiHas anreGpa (HayaJIbHBIN)
poQeCCHOHATBHON Tema 2. 1
JESATEIBHOCTH ¢ | AHanuTHYeckas (HayaIbHBIN)
HCIIOJIb30BaHHUEM TeOMETPHS
METOJIOB €CTECTBEHHBIX | Tema 3. 1,2
HayK, MareMarnueckuit (HavanbHBIN)
MaTeMaTH4eCKOTo aHaJIM3
a”Hann3za " | Tema 4. 2
MOZACITUPOBAHUS KoMIutekcHbIN aHamm3 (HavaIbHBIN)
Tema 5. 2
Huddepenunansabie (HavanbHBIN)
YpaBHEHHS
Tema 6. 3




Teopus psaoB

(HaYaIbHBIN)

Tema 7. 3
KpatHubie n (HauanbHBIN)
MOBEPXHOCTHBIE
WHTETPAJIBI
Tema 8. Teopus noss 3
(HayaIbHbIN)
Tema 9. Teopus 4
BEPOSTHOCTEH (HavasIbHBIN)
Tema 10. 4
Maremaruyeckas (HauanbHBIN)
CTaTHCTHKA
IToxa3aTenu n KPUTEPHUHU OLICHUBAHUA KOMHeTeHHHﬁ,
OIMHUCaHuE IIKAJ OIICHUBAaHUSA
Ne Kon ITokazarens ouenuBanus |Kontpomupyemsle | HammenoBanue
/Tl | KOHTPOJIUPYEeMOH | (3HAHUS, YMEHUS, HABBIKH) | TEMbI Y4eOHOM OLICHOYHOT'O
KOMITETCHITHH JCIUATUTHHBI cpeacTa
1. YK-1 3HATh: Tema 1, ®poHTATBHBIE U
- ¢dbynmnamentanbabie | Tema 2, WH/IMBUTy TbHBIE
paszaesnbl Matematuku | Tema 3, OTIPOCHI;
HEOO0XOIUMBIE s | Tema 4, KOHTPOJIbHBIE
JIOTHYECKOro ocMblcieHus | Tema 5, paboThI;
u 06pabdoTku uHpopmarmu | Tema 6, VHIUBUyaJIbHbIE
B npodeccuonanshoit | Tema 7, 3aaHus;
NeSITeTbHOCTH; Tema 8, IPOMEKYTOUHAS
- ocHOBHbIe  pazgensl | Tema9, aTTecTanus
MaTeMaTHKH: anreOpa | Tema 10 (oK3ameH, 3a4eT)
(MuHelHaAs U BEKTOpHAs) U
TeOMeTpHSI,
MaTeMaTHYeCKU aHaNu3,
DIIEMEHTHI TEOpUH
BEPOATHOCTEH,
MaTeMaTU4eCKON
CTaTHCTHUKH,
HEOOXOIUMEBIE TS

JIOTHYECKOTO OCMBICIICHHS
1 00paboTku HHpOpMaUU
B npodeccHoHaIbHOM
JIeATEIbHOCTH;

YMETh:

- UCII0JIb30BATh
MaTeMaTU4eCKUe METOIbI
B peleHnn
npodeccnoHamTbHBIX
3ajad;

- HOPUMCHATL OCHOBHBIC
MOHATUST M METOIBI TIPH
PCHICHUK THIIOBBIX 3aJay
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MaTeMAaTUKH,  HUCIOJb3Ys
COBpPEMECHHBIC
o0Opa3oBaTelbHbIC u
WH(POPMAIMOHHBIC
TEXHOJIOTHH,

BJIJICTh HaBbIKAMH:

- MaTeMaTUYCCKUMU
METOJaMHU yIpaBJICHUS
SKCIUTyaTaluen
JIOKOMOTHBOB,
MPAKTUYCCKUMU
pUeMaMH HCIIOJIb30BAHUS
COBPEMEHHOM
BBIUUCIIUTEIILHOM TEXHUKH
st coopa, 0OpabOTKH W
aHanu3a wuHpopManuu 00
IKCILTyaTaluu
JIOKOMOTHBOB;

- WCIIOJIb30BAHUS
MaTeMaTHYCCKUMHU
METOJaMHU yIpaBJICHUS
AKCIUTyaTaluen
JIOKOMOTHBOB,
MPAKTUYCCKUMU
pUeMaMH HCIIOJIb30BAHUS
COBPEMEHHOM
BBIUUCIIUTEIILHOM TEXHUKH
st coopa, oOpabOTKH H
aHanmu3a uHpopMaIu 00

JKCILTyaTaluu
JIOKOMOTHBOB;

- MeTOoJIaMu
MaTeMaTU4eCcKOoro
ONMCaHUs ¢buznyecKux
SIBJIEHUM M TPOLECCOB,
OTIpeAEIISAIOIINX
MIPUHIIMIIBI pa0OTHI;

OIIK-1 3HATh: Tema 1, @®poHTaNbHBIE U
- OCHOBHbIe paznensl | Tema 2, WHINBUIyaTbHBIE
MaTeMaTHKU: anredpa | Tema 3, OTIPOCHI;
(muHeitHas u BekTopHasi) U | Tema 4, KOHTPOJIbHbBIE
TeOMETpHsl, Tema 5, paboTHI;
MareMaThuyeckuil aHanus, | Tema 6, WHINBUIyaTbHBIE
3JIEMEHTHI teopuu | Tema 7, 3aJIaHUS;
BEPOATHOCTEM, Tema 8§, MIPOMEKYTOUHAS
MaTeMaTHYeCKOn Tema 9, aTTecTalus
CTaTUCTHUKH, pemats | Tema 10 (9K3aMeH, 3a4eT)
CTaH/IapTHbHIE 3a/1aumn
npodeccroHanbHOM
NeSITeIbHOCTH Ha OCHOBE
UH(POPMAIIMOHHOMN "
oubnmorpaduueckoi
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KyJbTypbl ~HEOOXOAUMBIE

L JIOTHYECKOTO
OCMBICJICHUS M 00pabOTKH
nHpopmaruu B
npodeccrnoHabHOI
NeSITeIIbHOCTH;

YMETh!

- IPHUMCHATHL OCHOBHBIC
INOHATUA W MCETOAbI IIPHU
PEIICHUKU THIIOBBIX 3ajJad
MaT€MaTHKu, HCIIOJIb3YA

COBPEMCHHBIC
o0Opa3oBaTeNbHbIC u
HHPOPMAIMOHHBIC
TEXHOJIOTHH;

- TIPUMEHATh OCHOBHBIC
IIOHATUA n METOObBI

MaTeMaTHIeCKOro aHaIn3a
JUISl  PELICHUs] TUIIOBBIX
3a/1a4

BJIA/ICTh HABBIKAMH:

- METOJaMH TOCTPOCHHUS
MaTeMaTHYeCKOH MOJeNn
npoeCCHOHATBHBIX 3a1a4
u coziepIKaTeIbHON
HMHTEpPIpETalUuU
MOJTYYEHHBIX Pe3yJIbTaTOB.

DoHAbI OLIECHOYHBIX CPEICTB MO AUcHuIInHe «MaTeMaTHuKa»
Bomnpocs! Aj1s1 pPOHTANBHBIX M HHAUBHAYAJIbHBIX ONPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue cuctembl JTUHEHHBIX anreOpandecKux ypaBHEHU Ha3bIBAIOTCS
OIpPENEIICHHBIMH, HEOIPEIEIEHHBIMU, HECOBMECTHBIMU?

2. Kakoii sBnseTcs KBaapaTHas CHCTEMa JHMHEWHBIX ajre0pandecKux
YPaBHEHUM, €CJIU €€ ONPEICIUTENb PABEH HYJIHO?

3. Kakoit momkHa OBITH CHCTEMa JIMHEHHBIX alreOpanyecKkux ypaBHEHUH,
9TOOBI €6 MOXKHO ObLIO pemiath MeToaoM Kpamepa?

4. CucreMa JIMHEWHBIX anreOpanvyeckux YpPaBHEHUW pElIaeTcss METOAOM
["aycca. Kak y3HaTh, 4TO OHA ONpEAEIEHHAsA, HEONPEAEIECHHAs, HECOBMECTHAs ?

5. Urto Takoe marpuiia? Kakumu MOryT ObITH MaTpUIIBI?

6. Kakue Matpuiisl MOXHO epeMHOkaTh? Kak OHU MepeMHOKar0TCs?

7. UTto Takoe onpeaeauTeNlb BTOPOTo MopsaKa?

8. Urto Takoe omnpeaeNnnuTeNnb TPEThEero nopsiaka?

9. Uro Takoe MUHOP BJIEMEHTA @; ; OTIPEACTUTENIA?

10. Yrto Takoe airedOpanveckoe JOMOJHEHHUE DJIEMEHTA @; i OTIPEACIIUTEIIS?

11. Yto 3HAUUT pA3NOKUTH OMNPEACTUTEIh MO JJIEMEHTaM CTPOKH WU
croyiona?



12. Kakass Marpuia Ha3bIBaeTcsi OOpaTHOW IO OTHOIIEHHUIO K JIaHHOM
KBaJpaTHOI MaTpuie?

13. Kak 3amucaTe KpamMepOBCKYIO CHCTEMY JMHEMHBIX ajre0pandecKux
ypaBHEHU B MaTpuyHOU popme?

14. Kak noctpouTh 0OpaTHyO MaTpHUIly JJIs JaHHOM KBaJApPaTHON MaTpPHILIbI C
OINPENEIUTENIEM, OTIMYHBIM OT HYJIA?

15. Yrto Takoe BekTOp? €ro AjauHa? opT BeKTopa?

16. CopmynupyiiTe cBOWCTBaA OIEpaIiu CIOKEHUS BEKTOPOB.

17. Tlpu kakux yenoeusx: 1) |d@ + b| = |@| + |b|? 2) |@ + b| = |@| — |b|?

18. Kakue HECKOIbKO BEKTOPOB HA3bIBAIOTCS JUHEHHO 3aBUCHMBIMU?
JMHENHO HE3aBUCHUMBIMU?

19. Kak TeoMeTpHYeCKHd pacIojaraloTcs Iapa WM TpolhKa BEKTOPOB
JIMHEWHO 3aBUCHUMBIX BEKTOPOB? JIMHENHO HE3ABUCHMBIX BEKTOPOB?

20. Yto Takoe 0a3uc HEKOTOPOIO MHOXKECTBA BEKTOPOB? KOOPAMHATHI
BEKTOpa B BEIOpaHHOM Oa3zuce?

21. ChopmynupyiiTe TpaBUIO CJIOXKEHHUS JIBYyX BEKTOPOB, 3aJaHHbBIX
Pa3IoKEHUSIMU B HEKOTOPOM Oasuce.

22. ChopMynupyiiTe MOHSTHE MPAMOYTOJIHHOTO 0a3uca U MPsIMOYTOJIbHOM
JIEKAPTOBOM CUCTEMBI KOOPINHAT.

23. UTOo Takoe CKaIsipHOE, BEKTOPHOE W CMEIIaHHOE MPOU3BEACHHUE X
BeKkTOpOoB? Kak mx BerumcnaTe? Ilepeunciaure MX CBOWCTBA M T€OMETPUYECKUU
CMBICIL.

Tema 2. Ananumuueckas 2eomempus.

24. Yto Takoe anreOpamueckas muHuA? Cdhopmymupyiite Teopemy 00
WHBAPUAHTHOCTH MOPSAKA aNreOpandyeckou JTMHUU.

25. Hanuiute paBEeHCTBA, BBIPAXKAIOLIME YCJIOBUS MAPAJUICIbHOCTH H
NEPIEHIUKYISIPHOCTU ABYX MPSMBIX Ha TJIOCKOCTH.

26. IloyeMy MJIOCKOCTH M TOJBKO OHHM HA3bIBAIOTCS MOBEPXHOCTAMHU 1-TO
nopsiaka?

27.Yrto Ttakoe ammurc? ChopmynupyiTe CBOWCTBO (POKATBHBIX PAJNYCOB
TOUKHM 3yutunca. Haligure KoopAnHATHI HEHTpa CUMMETPUHU, TIOTYOCH.

28. Kakue mnpsiMble Ha3bIBAIOTCS acCUMOTOTaMH rumnepooisl? Hanwuimumre
yPaBHEHUS aCUMIITOT runepbosl 4x% — 9y? = 36.

29. Ilpsimas L 3aiana ypaBHEHUEM C YTIIOBBIM Kod(pduruentom y = kx + b.
[TosicHuTe reoMeTpuuecKuii cMbIch k U b.

30. IIpssmpie L, w L, 3amassl ypaBHeHusmu L,:y =k,x+ Dby,
L,:y = k,x + b,. Hannmnre ycnoBus MapajuieIbHOCTH U NMEPIEHAUKYIIIPHOCTH

ITUX MPSMBIX.
31. Kak reomeTrpudecku 0OBSICHUTD, YTO CHUCTEMA YpaBHEHUH
A x+B,y+(C, =0
{Azx—k B,y+0C, =0



SIBJISIETCSI HECOBMECTHOM? COBMECTHOM M HEONMPEACIEHHON? COBMECTHOU U

ONPEICIICHHOM?

32.Ilpy kakoM yCJIOBHM IUIOCKOCTh W TIpsSMas B IPOCTPAHCTBE
napajiebHbl? IEPIEHANKYISIPHBI?

33. Hanumute yciaoBue MEepHeHIMKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

34. Hariumure o0miee ypaBHEHHE TUIOCKOCTH. KakoB TreoMerpudecKkuid
CMBICT KO3(D(PHUIIMEHTOB ypaBHEHHUS?

35. Hanuimure ypaBHEHUE IJIOCKOCTH, MPOXOIAIed uepe3 3 3aJaHHbIC
Toukn M; (51521, My (%535 22D, M3 (xg; 935 23).

36. 3anumuTe ypaBHEHHE IJIOCKOCTH, MPOXOIAIIEH uYepe3 JaHHYIO TOUKY
M, (x; Vo ; Zo) NEpIeHAUKYIsApHO BekTOpy 71 = (4; B; C).

37.Yto Takoe smuncoun? KakuMu JNHHUAMU SIBISIOTCA €r0 CEYCHMS
KOOPJIMHATHBIMU  IJIOCKOCTSIMM B NIPSIMOYTOJIbHOM — JI€KapTOBOM  cuUcCTEME
KOOpAUHAT?

38. B kakom ciy4ae 3JITUIICOW] Ha3bIBAETCs AJUTUIIcon1oM Bpamenus? [Ipu
BpalIeHUH Kakoi (pUrypbl M BOKPYT KaKoi OCH OH oOpa3yercs?

39. Kako#t cummerpueld o0071aafOT OJHOIOJOCTHBIM W JBYIOJIOCTHBIMA
runepO0I0U/Ibl, MapadoJOUIbI U TOYEMY?

40. Harmucathb ~ ypaBHEHUsT  JUHUHK, 0OOpa3ylomMXcsi B  CEUYCHHUU
KOOPAMHATHBIMHU IIJIOCKOCTSMU THIEPOOJIOUIOB U MNapaboJIONI0B, 3aJaHHBIX
KaHOHMYECKHMHU ypaBHEeHUsAMHU. HaprcoBaTh 3TH JTMHUU.

Tema 3. Mamemamuueckuti ananus.

41. Kakoe 41ciI0BO€ MHOKECTBO HAa3bIBAECTCS OTPAaHUYEHHBIM CBEPXY?

42. Kakoe 4iciioBoe MHOKECTBO HA3bIBACTCSI OTPAHUUEHHBIM CHU3Y?

43. Kakoe 4icioBo€ MHOKECTBO HA3bIBACTCS OTPAaHUYECHHBIM CHU3Y?

44. Yto Ha3bIBAECTCS TOYHOW BEPXHEHN TpaHULIEH YHCIOBOTO MHOKECTBA?

45. Yto Ha3bIBae€TCS TOYKOM HIXKHEHN rpaHUIEN YMCIOBOTO MHOXKECTBA?

46. Yto Ha3pIBaECTCS MOIYJIEM JEHCTBUTEIHLHOTO YHCIia?

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

48. Tlpu xakux ycnousx |x + y| = —|x| + |y].

49. Hanumurte HEpaBEHCTBA, CBSA3BIBAIOIIME MOJAYJIb CYMMbI UM Pa3HOCTU
JBYX YHMCEJ C CYMMOW U Pa3HOCTBIO UX MOJYJIEH.

50. N3o0pa3zure rpaduk pyHkIMHu y = sign x.

51. Uzo6pasute rpaduk pynkuun y = [x] — menas yacTs umncna x.

52. Chopmynupyiite TeopeMy O Tpejeie OrpaHWYEHHOW MOHOTOHHOM
GbyHKIMU(TIOCIEI0BATENBHOCTH).
53. aiite onpenenenue monstus lim f(x) = A Ha sa3bIKe § — €.

K==

54. [lalite ompenenenue mnoHatus lim f(x) =A , ucmone3ys mHOHATHE
X—l

OECKOHEYHO Majioi (PyHKIMU P X — d.

55. Chopmynupyite TeOpeMy O CKATOU MEPEMEHHOM.
56. CopmymnupyiiTe TeopeMy O MpeeIEHOM MEPEX0ie B HEPaBEHCTRBE.
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57. Chopmynupyiite TeopeMy 00 OrpaHUYEHHOCTH (YHKIIMH, UMEOIICH
npenes npu x — a.

58. ChopmynupyiTe TeopemMbl O TMpeAeIax CyMMBI, TPOU3BEACHUS W
YacTHOTO (YHKITHIA.

59. Chopmymupyiite onpenenenue nouatus lim f(x) = A na a3pike § — ¢.
X—=a+

60. Copmymupyiite onpenenenue nonstus lim f(x) = A Ha a3pike § — €.

X—+l—

(o)

61. Maiite onpenenenue nonstuss lim  f(x) = A.

x—+o

62. [laiite onpenenenue nonatus lim  f(x) = A.

X——aa

63. aiite onpenenenne nouatus lim f(x) = A.

x—200

64. Hanniute mepBbIil 3aMedaTeNbHbI MpeAe W Mpeeibl, CBA3aHHBIE C
HUM.

65. Hanuiure BTOpOil 3aMeyaTeNbHbIM Npeen U Mpeaesbl, CBSI3aHHBIE C
HUM.

66. daiite onpenenenne nouatus lim f(x) = +oo,

X—=a

67. 27.laiite onpenenenue nousatus lim f(x) = oo,

X—*

68. Vicromnb3ys onpesielieHne IPOM3BOIHOI, HaiinuTe ' (4), ecmm y = /x.

69. 'eomerpuuecknii  cMmpici  mpow3BoAHON. Hammmure ypaBHEHHE
KacarelbHOH K rpaduky GyHKIUU V = arctg x B Touke x = 1.

70. Haiigure yriabl, 1moj KOTOPBHIMU IEpPECEKaloTCs IMHUM x° + Y2 = 8,
y? = 2x.

/1. ITpuBeaute npumep (pyHKIUH, rpaduK KOTOPOM UMEET B HEKOTOPOU
TOUKE BEPTUKAJIbHYIO KacaTeJIbHYIO.

72. Haiinure f'(1) u fl(1), ecnim f(x) = |x — 1|e*. CymecrByer im

fray?
73. Haiinure v, ecn: a) y = In(x + vVa® + x?); 6) y = arctg th(x).

74.Yto MOXHO cKa3aTh O AU(PGEepeHIIUPYEMOCTH CYMMBI (PYHKITUH
f(x)+g(x) B Touke x =x, ecmu, B dTod Touke: a) Gynkuus f(x)
nuddepenumpyema, a Gyukuus g(x) me muddepenuupyema? 6) obe GyHKIUM
f(x) u g(x) e mubdepenupyempr?

75. Ucnionb3yst  ONpENENeHue, MOKaXUTE, uYTo (QyHKIMS V = x° — 2%
muddepennupyema B Touke X = 2 1 Haiiaute € auddepeHiman B 3TOH TOUKE.

/6. SIBnsieTcst 1M HEMPEPBIBHOCTh (PYHKIIMU B JAHHOW TOYKE JTOCTATOYHBIM
ycaoBueM nuddepentiupyemoctu? OTBET 000CHOBATH C TOMOIIBIO TPUMEpA.

7. llna xakux QyHxiui quddepennnan paBen npupanieHuto? I[Ipusenure
npumep.

78. ChopmymupyiiTe, B 4€M COCTOMUT TEOMETPUUYECKUNA H (HU3HUUECKUI
cMbIch auddepeHimana.

79.Yto0 moHMMaeTcs TOA  WHBAPUAHTHOCTHIO  (OpMBI  TIEPBOTO

muddepennmana’?
8



80. Ucnonw3ys dopmyny nanst BeiuucieHus nupdepennumana, Haiinure dy,
€CIM ¥ = X -SIN X + COS X.
8l.Ilycts y =sinx, x =cost Kakue wu3 cieayomux paBEeHCTB
cnpaeumBel: dy| . _m = 0; dy|,_n = dx; dy|,_r = —dt?
2

2 2
82. Mosxer nu cymectsoBath f'' (x,), eciu He cymectyer f'(x,)?

83. Haiimute f{“:' (x), ecnm f(x) =Inx- x.
84. Beruucnure, HCIIOJB3Ysl ITPABUIIO Jlonmrans:

. 2
X*CO5SX—5IN X . _—
———; 0) lim xe+inx,

x—=+0

85. Hanmmure ¢Gopmyny Teitnopa mis ¢yukuuu  f(x) ¢ ocTaToudbM

a) lim

x—=0 x?

yieHoM B popme: a) Ileano; 0) Jlarpanxa.
86. Pasnoxure Qynkimio f(x) =Incosx no Qopmynre Makiopena 0

4JIEHOB C X *.

87. C nmomoupio opmysnsl MakiiopeHa WIM KaHOHUYECKUX Pa3lIoKEHUH
TIOJIYYUTE MPUOIIKEHHYIO (GopMyly (OrpaHMYMBAasCh YWICHAMH MOPAAKA X2) Uit
byHKIMIA:
a)y=vV1l+x,x-0|x|<1,6)y=In(1+3x),x =0, |x| < 1/3.

ax_ vi+bx

88. Haiigute uncna a u b takue, yto lim z =1.
x—0 x
89. Uccnenyiite byHKIIMN u MOCTPOWTE ux rpaduxu:
(x—2)2(x+a)
)y="—"—"{"—50y=——78y=V1l-x2
e

90. Kakoli n3 KOHYCOB, ONMCAaHHBIX OKOJIO TAaHHOTO IIapa pajauyca R, umeer

HauMEHbIINUN 00BeEM?

91. Kakass (QyHKIus Ha3bIBA€TCS MEPBOOOPA3HOM MO OTHOIICHUIO K
¢Gysxuu f(x), 3aJaHHON Ha TaHHOM IIPOMEKYTKE?

92. Yem oTimuaroTcsl Be MepBOOOpa3Hble (YHKIIMW JJIT OMHOW W TOU XKe
(GyHKLIHMY Ha OTHOM U TOM K€ MPOMEXKYTKE?

93.B ueM cOCTOMT CBOWCTBO JMHEHHOCTH [JIsI HEOMPEACICHHOTO
MHTErpayia?

94. 3anumure HopmMysly MHTETPUPOBAHMS IO YACTSIM B HEOIPEACICHHOM
WHTErpare.

95. Kakyl0 TMOJCTAaHOBKY HYXHO BBINOJIHUTH JUIS  pallMOHATM3AIIH

HWHTErpajia f R (ﬁ ‘{E) dx?

96. Ykaxure pPalMOHAIU3UPYIONTY IO MOJCTaHOBKY TUISt

unTerpana | R (JC, n'i:i) dx.

97. Kakoil uHTerpas Ha3biBaeTcsi HeOepyIumMes?
98. Chopmymnupyiite JIOCTATOYHOE yCIIOBHE CYIIIECTBOBAHUS
epBOOOPa3HOA.

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

9



100. Yemy paBHa mpou3BOHAS HEOMIPEICISHHOT0 HHTErpasa’?

101. Tlokaxure, 4yro ¢ynkuum Fy(x) = —icosZJr:; F,(x) = sin’x
SBIISIIOTCS TIEPBOOOPA3HBIMU OJHON U TOM k€ (PYHKIIMK HA YHCIOBOM OCH.

102. Jlokaxure CIIPaBEIJINBOCTh dhopmyIIbI TSt Ta0JIUIHOTO
unterpana | x" dx; (n # —1).

103. JlokaxxuTe cCrpaBeauBOCTh (OPMYJIBI IS TaOJIMYHOTO MHTErpaja

d
| =

aZ+x?’
2
p
104. Bpluncnure UWHTErpal f _ (q ——> {]), CBEIsI €ro K
x2+px+q 4
TaOTMIHOMY .
2
p
105. Beiuncnure  wHTETpan [ ———; (q —— < {]). CBEIsI €ro K
x2+px+q 4
TaOJIMYHOMY.

106. Beruncnure unterpan [ , CBEJIA €r0 K TaONNYHOMY.

x2+p x+q

107. BblumciuTe ¢ HOMOIIBIO MHTENPUPOBAHHS 110 YacTaM | X - sin ax dx.

108. 3anuIInTE MHTErPAIbHYIO CyMMY, COCTAaBICHHYIO st GyHKiumu f(x)
Ha npomexyTke [a; b]. OObsAcHUTE CMBICI BEJMYUH, BXOAAMIUX B GOPMYILY.

109. Kakoii TeomMeTpuyecKuil CMBICII HMMEET OIpeNeJCHHbI HHTEerpail
f; f(x) dx, rae f(x)- nenpeprbiBHas HeOTpUIATENbHAS QYHKIUA?

110. Chopmymnupyiite JOCTAaTOYHbIE YCIIOBUSA UHTETPUPYEMOCTH
Gynxuun f (x) Ha KoHEUHOM TIpOMEXYTKE [a, b].

111. Kakast ¢pyHKIMsI Ha3bIBA€TCS MHTETPUPYEMOI Ha pOMExyTKe [a, b]?

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

113. Chopmynupyiite HEOOXOAUMOE YCIOBUE MHTEIPUPYEMOCTU (DYHKIUU
Ha IIPOMEXyTKe [a, b].

114. Yemy paBeH oONpeAeNEHHbI HHTErpajl OT HEYETHOM (PYHKIUU 110
CHMMETPMYHOMY TIPOMEXYTKY[—a; a]?

115. Ecnu  npenensl MHTErPUPOBaHUS TIOMEHSITh MECTaMHM, TO Kak
W3MEHUTCS BEeIMYMHA HHTerpana? Beipazute 370 CBOMCTBO (GOPMYIIOH.

116. Chopmynupyiite CBONCTBO JMHEHHOCTH ONPEIEICHHOTO UHTETpaia.

117. ChopmynupyiiTe CBOWCTBO, CBSI3bIBAIOIIECE 3HAKKM (DYHKIMH U
OIIPEJEIICHHOTO0 UHTErpala Ha IPOMEXYTKe [a, b].

118. Chopmynupyiite CBOWCTBO 00 WHTETPUPOBAHUU HEPABEHCTBA MEXIY
GyHKUMSIMU Ha IPOMEXYTKE [a, b].

119. Chopmynupyiite CBOHUCTBO 00 OIIGHKE MOJIYJSA OMNPEIEICHHOTO
UHTerpaa.

120. Chopmynupyiite TeopeMy O CpelHEM AJid ONpPeNeICHHOr0 WHTerpala
OT HENPEPBHIBHON (YHKITHH.

121. 3anummute hopmyny Hprorona — Jleitonuna.

10



122. [lpuBenuTe TEOMETPUYECKYI0 HHTEPIPETAINI0 TEOPEMBI O CpEIHEM
JUTSL OIIPEJICIICHHOTO HHTETpaia.

123. Yro Takoe cpexnee (uHTErpanbHoe) 3HaueHue (yHkuun f(x) Ha
npoMexyTke [a, b]?

124. ChopmynupyiiTe onpeaeneHue HeCOOCTBEHHOro MHTerpaia 1-ro poaa
¢ 0ECKOHEYHBIM BEPXHUM MPEEIIOM OT HEMPEPHIBHON (PYHKIIHH.

125. Chopmynupyiite ornpezesieHne HECOOCTBEHHOrO0 MHTerpaia 1-ro pona
¢ 0ECKOHEYHBIM HIDKHUM TIPEIEIIOM OT HEMPEPHIBHON (PYHKITUH.

126. Kakoii ~ HECOOCTBEHHBIM  HMHTETrpaj  Ha3bIBaeTCsd  aOCOJFOTHO

cxomsamnmmcs?

o +oo dy
127. Yxaxute, sl KakuX 3HAUYCHUW mapaMeTrpa p HUHTErpanl fa "
X

I:(l = DJ ABJACTCA CXOAAMMNMCH, a AJI1 KaKHUX 3HAYCHUM — PacxoaAInMcCAa

128. 3amumute QGOpMyIBI, BBIPAXKAIOUINE CBOWCTBO JIMHEWHOCTH IS
HECOOCTBEHHOTO MHTErpayia ¢ 0€CKOHEYHBIM BEPXHUM MPEETIOM.

129. ChopmynupyiiTe mpuU3HaK CpaBHEHHs B KOHEYHOU (hopMe Ha mpumepe
HECOOCTBEHHBIX UHTErPAJIOB 1-T0O posa ¢ 6ECKOHEYHBIM BEPXHUM IPEIEIIOM.

130. Yro Ttakoe nmonubiid guddepenunan GpyHkaun z = f(x, y)?

131. 3anummTe  GopMmyily, ONPEACNAIONIYI0 YaCTHYIO IPOU3BOJIHYIO
bynkunu z = f(x,y) no nepeMeHHou y B Touke M (x,, Vo )-

132. Kakas ¢pyHKIHS IBYX apryMEHTOB Ha3bIBaeTcs AuddepeHupyemoit?

133. 3anumuTe GopmyITy, BEIPKAIOITYIO MOTHBIN Auddepenian QyHKmn
z = f(x,y) yepe3 e€ yacTHbIC IPOU3BOIHBIE.

134. 3anumuTte Qopmyiy, BhIpaXKAIONIyl0 BTOPOI MONHBIN AuddepeHnnat
byskuun z = f(x, y) yepe3 e€ yaCTHbIE IPOU3BOHbIE.

135. Kak cooTHocATCs MeXAy COOON CBOWMCTBAa HEMPEPHIBHOCTH W
muddepeHnrpyemMocT PyHKITUU ABYX EPEMEHHBIX ?

136. Kakas Qynkuus z = f(x,V) Ha3bIBaeTCsl HEMPEPHIBHOW B TOUKE
Mo (X0, 0)7?

137. Kak ompeznensieTcs eBKIUI0BO paccrosHue p(M,,M,) mexay AByms

TouKaMu M (xiﬂ, . xfnl ])I/I M (xiz], ) ch?f ]) 1M-MEPHOI0 MPOCTpaHCTBA?

138. Kakas Touka MHOKeCTBa E Ha3bIBa€TCs BHYTPEHHEN? rpaHUYHOM?

139. Yo Takoe §-okpecTHOCTb Touku M, (xin], xgo], - xfs ]]?

140. Kakoe MHoOxecTBO E Ha3piBaeTcd OIrpaHUYEHHBIM? 3aMKHYTHIM?
CBSI3HBIM?

141. Chopmynupyiite onpenenenue mnpeaena ¢ynkuuu f(M) = f(x,v) B
touke M, (x4, v, )

142. Chopmynupyiite TeopeMy O PpPaBEHCTBE BTOPBIX CMEIIAHHBIX
IPOU3BOAHBIX QYHKIMH Z = f(X, V).

143. Kak cooTHOCsTCS Mexay coboi cBoiicTBa auddepeHIupyeMocT u
CYIIIECTBOBAHMS MEPBBIX YaCTHBIX MPOU3BOAHBIX pyHKIMHU Z = f(x,V)?

11



144, ChopmynupyiiTe onpenesieHre Nporu3BOAHON HyHKIIUU

145. u = f(M) = f(x,y, Z) O HaIIPABJICHUIO BEKTOPA L.

146. 3anummte  QopMyiy, BBIpAXKAIOUIyI0 MPOU3BOJHYI0  (YHKIUU
u = f(x,Vy,Z) N0 HANPABICHUIO BEKTOpa 1°= (cosa, cosf3, cosy) depe3 YacTHBIE
POU3BOAHBIC QYHKITUH U.

8
147. 3anumute Gopmyiy, CBs3bIBaONyl0 grad i U TPOU3BOAHYIO a—l; B

BaﬂaHHOﬁ TOYKC CKAJIAPHOI'O ITIOJIA 1.

148. Kak  cBsi3aHbl ~ HampaBiCHHs  HAMOOJBIIETO  pocTa  (PYHKIHH
u = f(x,y, z) c BekTopoM grad u B paccmaTpuBaeMoii Touke M(x,y,z)?

du . du o
149. Bripazute max—- ¥ min_- uepe3 gradu B 3aJaHHON TOYKE
CKaJIIPHOTO TIOJIS U.

, @ o
150. 3amumute ¢dopMyny IS TPOU3BOAHOMN a—z CIOXHON  (hyHKLIMH

v

z=z(uv), u=ulx,y), v=vixy).

. d o
151. 3anmummTe Gdopmyiy WIg  IPOU3BOJHOM . HeaBHOH GyHKUINH,
X

3alaHHOM ypaBHeHueM F(x,y) = 0.

dz o= o
152. 3anummTe QopMysbl I TPOU3BOJIHBIX o 5, HesBHOH byHKINH,
x gy

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

153. ChopmynupyiiTe ompeneseHrne JOKaIbHOTO MaKCMMyMa (JIOKaJbHOTO
MuHUMyMa) GyHKIUHN z = f(x, y) B Touke M, (x4, Vo )

154. Chopmynupyiite HEOOXOIMMBIE YCIOBHS, a TaKXKe JOCTaTOYHbIE
yCIJIOBUS DKCTpeMyMa QyHKIMH z = f(x, V).

155. Chopmynupyiite mpaBUiIO OTHICKAHUS HAUOOJBIIETO U HAMMEHBIIIETO
3HaueHU PyHKIMU Z = f(X, V) B OTpaHUYEHHOHN 3aMKHYTON 00JIaCTH.

156. Uto Takoe cTaunoHapHas Touka GyHKuuu z = f(x, y)?

157. Chopmynupyiite OINpeAeNeHre YCIOBHOTO MakCUMyMa (YHKIUU
u=f(M) npu cBi3u @(M)=0 (paccMoTpuTe cCly4ail HABYX WJIH Tpex
NEPEMEHHBIX).

158. Chopmynupyiite HEOOXOAUMBbIE YCIOBUS YCIOBHOTO JKCTpeMyMa
byaxmun u = f(M) npu cBsa3u @(M) = 0 no merony Jlarpanxka (paccMoTpute

Ciy4ail IBYX WJIH TPEX MEPEMEHHBIX).

159. Chopmynupyiite Teopemy Beiiepmtpacca 00 OrpaHUYEHHOCTH
GbyHKIUH, HEMTPEPHIBHON B 3aMKHYTOW OTPAaHUYCHHOM 00JIacTH.

160. Chopmynupyiite  Teopemy BeliepmTpacca 0  CyIIeCTBOBaHUU
HanOOJIBIIIET0 W HAUMEHBINEro 3Ha4YeHU (DYHKITMH, HEMPEPHIBHOM B 3aMKHYTOMN
OTpPaHUYCHHON 00JIaCTH.
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Tema 4. KomnnekcHuiu anaius.
161. Jlaiite ompeneneHue MHokecTBa [ KoMIuleKcHbIX uwmcen. Kakue

T€OMETPUUYECKHE HHTEPITPETAITUU ITOTO MHOKECTBA BaM U3BECTHBHI?
162. Ilycte  z,=1+1i, z,=-—4+3i. Haimu =z, +2z,, z,— 2z,
£
(2, +23) (2, — 23), Z

163. Yto Ha3BIBAIOT MOAYJIEM KOMILJIEKCHOTO YUCHA Z = X + 1y?

164. Uto Ha3bpIBalOT apryMEHTOM KOMILUIEKCHOro uucia z = x + iy, z = 07
Yrto Takoe TpuroHoMeTpuyeckas Gopma 3Toro yucia’?

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

166. Ucnonw3ys dopmyny MyaBpa, 3anucarh B aireOpandeckoi ¢opme

ancnaz, = ((1+iV3)/(1—-1))" 2, = A+ D)5/(A— )2
167. Haiftu Bce 3HA4YeHMs CIEOYIOIMHX BbIpaxeHuil: a)+ —1 +iy3;

6) V23 + 2i.

168. z, = 1 — iV/3, z, = /3 +i. 3anucars B anreGpanyeckoii popme yncia
zy -7 (2,/2,)°.

169. Yucna z,, z, 1 z; 3anUcaTh B IIOKa3aTeIbHON Gopme.

170. Yro Takoe KkopeHb anreOpamueckoro MHorowieHa P, (z)? UYro
Ha3bIBAIOT KPATHOCTHIO KOPHS? Onpenennre KpaTHOCTh KOPHS @ = 1 MHOTrO4YJIeHa
P(z)=z*—-(2—-0z°+ (3 +20)z> — (4+1i)z+ 2.

171. Yucna a, = 1, a, = —i, a; = 2i — Bce NONAPHO Pa3IUYHbIE KOPHU
MHorousieHa P(z), mpuyeM @, — KOpeHb KPATHOCTH 2, a @, U A3 — IPOCTbIE KOPHH.
3anumuTe pasnoxkeHue FP(z) Ha JIMHEMHbIE MHOXUTEIW, €CIM €ro CTapluuil
ko3 uieHT p, = 1; Haitaure ero npyrue Ko3QPUIMEHTHI.

172. B yeM cOCTOHUT CBOMCTBO KOpPHEHN BelIeCTBEHHOro MHorowieHa? Yucmio
a, =—1+1 ABJISETCA KOpHEM MHOT'OYJIEHA

P,(z) =z* +4z*+ 11z*+ 14z + 10; naiitu ocranbHble Kopuu P, (z), 3anmcarhb

€ro pa3Jj0KEHHUE Ha BEIIECTBEHHBIC MHOKUTEIIN IIEPBOM U BTOPOU CTEIIEHU.
173. Yto Takoe pamuoHanbHas anreOpanyeckas ApoOs? IlpuBenure
IPUMEPBI.

174. Kakyto paumoHalIbHYIO Ipo0b Ha3bIBAIOT MPaBUIILHON? HEMPABUIIbLHON ?
3
=

Hp06b ﬁ

_— npeaACTaBbTC B BHUAC CYMMBI anre6pquGCKOr0 MHOT'OYJICHA H
+52Z°+

MPaBUIBHOU POOH.
175. Kakue  npoOM  Ha3bIBalOT  AJIEMEHTApPHBIMU  pallMOHAIbHBIMU
anreOpanueckuMu  apoOsmu?  JIpobs  1/(x* +1) pasnokure B cymmy

AJIIEMEHTapHBIX IPOOEH.

Tema 5. J{luppepenyuanvrvie ypasreHus.
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176. KakoB reomerpuyeckuil cMmbici ypaBHeHHus Y =f(x,v). Hamucartb
ypaBHEHHE KacaTeIbHOW K MHTETrpaJbHON KPUBOM ypaBHeHHs V' = x%y? B TOuke
M,(1, 2).

177. Naiite ompeneneHue W3OKIUHBI AUPPEPEHIINATBHOTO YpPaBHEHHUS
v =f(x, V). U30KiIuHbI ypaBHEHUS ¥' = X°/y ecTh: A) OKPY)KHOCTH; B) mpsmbie;
C) napa6onsr; D) runep6oiisl; E) snnuncer; F) HeT npas. oTBeTa.

178. Tano ypaBuenue y' = x> — 2x + y. Hamummre ypaBHEHHE JIHMHHU
BO3MOKHBIX TOUEK SKCTPEMYMOB €I0 MHTETPAJIbHBIX KPUBBIX. CaenaiTe yepTéx.

179. Chopmymupyiite Teopemy Komm mis ypasuenus yv' = f(x, V). Ilycrts
() — obnactb, B KOTOpOH BBHIMIOJHEHBI €€ yCIOBUS 3TOro ypaBHeHus. Kakue u3

MOCJIEYIOUUX YTBEPKIECHUN CIPABEMIUBBI: A) €ro HHTErpajibHble KPUBBIE MOTYT
UMETH pa3psIBbl 1-r0 poaa B (1; B) nHTErpasibHBIE KPUBBIE MOTYT UMETh YIJIOBOI

skcTpemyMm B (); C) HHTerpajibHBIC KpUBBIE MOTYT THepecekatbes B f); D)
WHTETPAJIbHBIC KPUBBIE MOTYT OBITh MPSMBIMU JUHUSAMHU; E) HET MpaBUIBLHOTO
yTBepxkieHus? OTBeT 000CHOBAT.

180. Pemmwre 3agaay Kommu: (1 + y?)dx + xydy =0; y(1)=1.

181. Haiizure Bce pelieHus ypaBHEHHs XY = y + [ y2 — x2,

182. Haiigure obmue perenus (MHTErpalibl) ypaBHEHUM:

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

184. Haitnute Bce TUHUU, Y KOTOPBIX OTPE30K KacaTeIbHON MEXITy TOUKOU
KacaHus U OChIO abcuMcc JENUTCA IOMojaM B TOYKE IEPEeCEUYEeHUs] C OChIO
opauHaT. YKa3zanue: VMcrnonp3yiTe ypaBHEHHUE KacaTeIbHOU K KPUBOM.

185. Chopmymupyiite Teopemy Komm mns yparenus y'' = f(x,v,v").
KakoB reomerpuueckuii cMbICi HadanbHbIX ycaosuid v(0) = —1, y'(0) =1 mis

3TOro ypaBHeHus? WM300pazure MNpUONMIKEHHO WHTErpajbHYl0 KpPUBYIO B
OKPECTHOCTH HAYaJbHOM TOYKH, CuMTas Ui onpeneneHHoctd y'' >0 B 3ToH

OKPECTHOCTH.
186. Haiitu 3HaueHume o, 0Opu KOTOPOM (YHKOMS Y = x° sBIsgercs
pemenueM ypasaenus x(x — 1)y" — 2x— 1)y '+ ay = 0.
187. Tano ypaBuenue: y''@ + xy" = 2y'. C NOMOLIBIO KAKOW IO0JCTAHOBKH

MOYHO TTOHU3UTH €T0 NopsAok? Hanuimmre oOuuii BUa TaKUX ypaBHEHUM.
188. Haiinute obmue penieHus ypaBHEHUH METOJOM MOHUKEHUS MOpsIIKa:

a)y=lnx; 6)y"' = 1';! +x

189. Pemmwre 3agaay Komm: yy "=(v)* {(v)? yv(1)=1, y (1) =L

190. Kak ¢ mnomompo  (GyHAAMEHTAIBHOW  CHCTEMBl  pEIICHHUI
v;(x), ..., y,(x) 3anucarb oOmee pemenue ypaBHeHust L[y] = 07? Ilouemy

HYJIEBOE pEILICHHE HE MOXKET BXOIUTh B (PyHIAMEHTAJIbHYIO CHUCTEMY pEIICHUN
ypaBuenus L[y] = 07
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191. lano ypasuenue: y'' — 5y’ + ay = 0. [Ipu KakoM 3HAYEHUH 0 YUCIIO 3
OylleT KOpHEM €ro XapakTepHCTHYeCKoro ypaBHeHusa? Halitu obmiee pemieHue
JTaHHOTO Au(depeHITMaATBPHOTO YPaBHEHUS MTPU HAACHHOM 3HAYCHHH (.

192. Jlunetinoe omHopoaHoe AuddepeHnaIbpHOe YpaBHEHHE 3-TO MOPSIKa
C TOCTOSTHHBIMH KOd(p(pUIIMEeHTaMU HMEEeT YacTHble pemeHus: 1, sin3x. 210
ypaBHenue Moxer umerh Bui: A) y''—9y=0; B) y""—9y'=0; C)
y'""4+9y = 0;D)y"" +9y" = 0; E) HET npaBUILHOIO OTBETA.

193. Pemure nuHeliHOe ypaBHeHwe Yy @ — 2y +y=e*/Xx MeTomom
BapHUalliy MPOU3BOJIbHBIX MOCTOSHHBIX.

194, Haiimute oOImee pelieHue JIUHEWHOr0 HEOJHOPOJHOTO ypaBHEHUS
METOIOM HEONPENEIEHHBIX KOO HULIUEHTOB: ¥ "~y =2e* —x 2.

195. Haiigute 4YacTHOE peIIeHHE JIMHEHHOTO HEOJHOPOIHOTO YpaBHEHHUS
v “+y=de*, ynomuerBopsomee HadanbHbiM ycioBusiMm  y(0)=4, y{0)=-3,
METOJIOM HEONpeaAeIEHHBIX KO3(PPUIIMEHTOB.

196. Haiigure oO1ee perienne cuctemMsl AU GepeHInanbHbIX YPaBHECHUN

e S

_— = x .F'
dt Y
D 3+
ac T

197. Touka ¢ maccoit m ABMXKeTCs npsimonnHeiiHo. Ha He€ nelicTByer cuna,

IPONOPIMOHANIbHAA KyOy BpPEMEHH, HCTEKIIEMY OT MOMEHTa, KOTJa CKOpPOCTh
Obl1a paBHa U (KO3 (GUIMEHT MPOMOPIIMOHATLHOCTH paBeH k). Kpome toro, Ha
TOYKYy  JEWCTBYeT CHJIa  CONPOTUBIIEHUS  CpPElbl, MPONOPLHOHAIbHAS
MIPOU3BEJCHUIO CKOPOCTU M BpeMEHHU (KO3 (PUUKEHT NpONOPLUHUOHATBHOCTH PaBEH
k,). Haitgute 3aBUCHMOCTb CKOPOCTH OT BPEMEHHU. YKa3aHHE: NPUMEHUTE 2-U

3ak0oH HprotoHa.

Tema 6. Teopus psoos.
198. [laiiTe moHsATHE YUCIOBOIO psAna, €ro cymMMmbl. Haiiaute cymmy psiga
w1 (7/8)",
199. Chopmynupyiite HEOOXOAMMBIA MPU3HAKA CXOJUMOCTH UHCIOBOTO
psana. C ero moMoOIILI0 MOKAXKUTE, 9TO Pl 2 ore, (1 + 1/n)" pacxomurcs.

200. Mcnonb3ys mpocTedIIe CBOMCTBAa YUCIIOBBIX PSAOB HAMAWTE CyMMY
w 1 1

pana 27 (55~ 53)
201. JTaHbI pSabl ¢ MOJNOKUTEIBHBIMU WICHAMU: Yoy @, (1) u 2o, b, (2),

. a 1
lim = = - C MOMOIIBIO NPU3HAKOB CXOAUMOCTH 3HAKOIIOJIOKUTEILHEIX PAI0B
T1L— oo ﬂn

YCTAHOBHUTE KaKO€ W3 HUKECIEAYIOUIUX YTBEPKICHHU crpaBeyinBo: A) psn (2)
cxomutcs, ecnu b, = na,,; B) pan (2) pacxogutcs, ecnu b, > a,, n = 10; C) psin

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

n—oo
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202. Yto Takoe 3HAKOYEpEAYIOLIMICS psAA? 3HAKONEPEMEHHBIA psan?
a0COJIIOTHAs U YCJIOBHAsl CXOJUMOCTh 3HaKkonepeMeHHoro psaaa? Chopmynupyiite
npu3Hak JleiOnuna. Kakue u3 mepedyuciieHHbIX HUXKE PSJIOB YCIOBHO CXOMSTCS:

A I, B Y, S o T, S

n2

203. latiTe moHsATHE (PYHKIIMOHAIBHOTO Ppsifa, €ro o0JIaCTH CXOIUMOCTH.

Haiinute o0nacTé CXOAMMOCTH (YHKIHMOHAJIBHBIX PSIOB: Q) e 0)

.
»I, )Z ~ F)Zn 1nlﬂc’ x=

204. I[aHTe MOHSATHE MaXopupyeMoro (QpyHKIHOHAJIbHOTO psga. Haimure

X
BCE 3HAYEHUS X, IIPU KOTOPBIX P Yoyt —— CXOJUTCS aOCONIOTHO.

205. ChopmynupyiTe CBOHCTBA Ma)KOPUPYEMBIX (pyHKHI/IOHaHLHHX PSAIOB.

S]l‘.l. ]‘1 X
? OTBEeT 00OCHOBATH.

MO>HO 1 TOWICHHO TU(PEPSHIUPOBATD P J,oe 4 o1
n

206. Uto Takoe cremeHHOW psn? Psm X, @, X" pacXoAMTCsi B TOYKE
xo = —2. C mnomomipio TeopemMbl AOensi yCTaHOBUTE, KAaKOE€ U3 CIEAYIOIIHUX
YTBEPXKJICHUM CIPAaBEMIUBO: A) 3TOT Psii CXOIUTCA aOCOTIOTHO B TOUKE X; = —1;
B) stot psig cxoautcst B Touke x, = 0; C) 3TOT psi pacXOAUTCS B TOUKE X3 = 3;

2 3
D) HeT npaBUJILHOTO OTBETA.

n
X
207. Haiiniute 007acTH CXOAMMOCTH CTEICHHBIX PSAZOB: a) Xne ey 0)

o [@E-2)" ) Z {x— 1]21‘1.

n=1 nan )

208. Uto 3HAUMT pPA3NOKHUTh (PYHKIHIO B CTENEHHOW psin? 3aBHUCAT JH
KO3((PHUIIMEHTHI TAKOTO Pa3yIoKEeHUsI OT criocoOa ero nonyuyeHus? Psnapr Teitnopa u
Maknopena. Pasnoxus B psajg Maxinopena Gpyukimio f(x) = x/(1+ x?), naiiaure

f{2n+1](0j.

209. Paznoxkutre (yHKIWIO B P MO CTENEHSM X M YKaXUTe 00JIacTh
dt.

210. Paznoxkure dpynknuio y=tgx B psag Teiisopa mo creneHsm (Jr: —mn/4),

X sin2t

CXOJUMOCTH MOJYUYEHHOTO psijia: a) e =**. 6) In (x*+3x+2);B) f

BBITIMCAB TIEPBhIC 3 WICHA, OTIIMYHBIC OT HYJIA.
211. Beuncaure npubmmkEéHHO ¢ TowHOCThIO g0 1072 ouenus

MOrpemHocTs 1o npusHaky JlelOHMIA /IS 3HAKOUEPELYIONIErocs  psiia:
[ " dx

0
212. Beinumure ABa MEPBBIX, OTIMYHBIX OT HYJIS YiI€HA Pa3ioXKeHHs B Pl
[0 CTENEHSAM X pEIIeHUus YypaBHEHUs V =2xy '+ 4y, yIOBIECTBOPSAIOLIETO

HavyanbHbIM yeoBusM y(0) =0, v (0)=1.

213. Kakue u3 caenyroumx nap GyHkumii f(x) u g(x) opTOroHaJbHbI Ha
npomexytke [-1,1]:a) f(x) =xu g(x) =x*-1,0) f(x) =x u g(x) = x* -1;
B) f(x)=x*ug(x) =x*-1?
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214. Chopmynupyiite ycinoBusi Jupuxie paziokuMOCTH (DYHKIUU B PsifT
@ypbe HA TPOMEXKYTKE [—TT, 7T .

215. Harmummure ¢opmynel ans koddduuuentoB psna Dypbe QyHKIIH
f(x), pa3o>XeHHOI1 B 3TOT psi B IpoMexXyTKax: a) [-m, w]; 0) [-1, I].

216. Hanummre psig @Dypse Heu€tHOM GyHkumu f(x), 3agaHHOM Ha
IIPOMEXKYTKE [- 1T, 7T].

217. Oyuxmus f(x) B npomexyTtke [0,m] pasnoxkena B psag Pypbe a) 1o

KocuHycaMm; 0) mo cuHycam. Hamummre dopmyinbl s Kod3QPUIMEHTOB 000X
PSIOB.

218. ®yukuus f(x) = —1 — x? B npomexyrke [-2,0] pasnoxkeHa B psn
®ypre no cunycaM. Hanummre gpopmyinsl Ay kodppuuentos psana. Ilocrpoiite
rpauK CyMMBI 3TOTO psiaa.

219. Paznoxure B psag @ypbe pynkuuto y={x| B npomexyrtkax: a) [—z a;
0) [0;27]; B) [-1;1]. IlocTpoiiTe rpaduku GyHKIUU U CyMM 3TUX PSAIOB.

220. Paznoxure B psg Oypre PyHKIUIO Y = E —;—f B nipoMexyTke [0; 7]: a)
1o cunycam; 0) no kocunycam. [loctpoiite rpaguku GyHKIMHU U CYyMM PSI0B.

Tema 7. Kpamuvle u nosepxnocmHule uHmezpaisi.

221. Unterpupyema mu ¢yskmus 1/(x —y) mo kBaapary 0 <x < 1,
0=y=1?

222. He Boruuciisist unterpana [f In(1 —sin(x + y))dxdy, ycranosure ero
sak, ecmu D = {(x,¥): x=0, y=0, x +y < 1/6}.

223. CBenute ABOWHOW WHTETpal ffﬂ f(x,v) dxdy K TOBTOPHOMY JIByMs

cmocobamu, ecnu: a) (D) — 007acTh, OrpaHMYEHHAs JHMHHAMH Y = 3X7,
y = 6 — 3x; 0) (D) — tpanenus ¢ BepmmHamu (—1, 4), (5, 4), (1, 1), (4, 1).
224. VI3amenure HOPSIIOK UHTETPUPOBAHUS B UHTETpaJe:

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

225. Haiinute cpennee 3HaueHue f(x,V) = x + 2ymo NpsSMOYTOJIbHUKY,
OTPaHUYECHHOMY MpPSMBIMHA X = 1, ¥ = 2 ¥ 0CSIMU KOOpAWHAT.

226. N3o06pazute Ha MJIOCKOCTH Oxy obpas buryps
G={rd):2=r=30=<=¢<mu/4} pu 0TOOpaKEHHU
x = rcosd, y = rsind. ABnsercs mu 3T0 0TOOpa)KEHNE B3aUMHO OJTHO3HAYHBIM?

227. Haiigure IUIOIIAb burypsi, OTpaHUYEHHOU JIMHUSIMU:
Axy=4x+y=50)(x*+y)=8xy, x> +y*=1x*+y? =< 1).

228. Haiinute 00BEM Tena, OTPaHUYECHHOTO MMOBEPXHOCTSIMHU

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

Tema 9. Teopus eepossmuocmeti
229. DneMeHThl KOMOMHATOPHUKHU: MEPECTAHOBKU, Pa3MEIICHUs, COUCTaHMUS.
[Tpumepsl.
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230. Kimaccuyeckoe ompenesieHue BEPOATHOCTH, CIyYallHbIe COOBITHS,
AJIEMEHTAPHBIE NUCXO/Ibl, CBOMCTBA KJIACCHYECKOW BEPOSATHOCTH. [Ipumepsl.

231. 'eomeTpuueckoe OmpeeleHe BEPOATHOCTH COOBITUS U YCJIOBHUS €T0
npuMeHumoctu. [Ipumep.

232. [IpotuBonosnoxkubie coObITHsI. COOTHOIICHHWE MEXIY BEPOSTHOCTIMHU
MPOTUBOIOJIOKHBIX COOBITUH (C BEIBOJOM). [Iprmepsi.

233. CoBMeCTHBIE ¥ HECOBMECTHBIE COOBITHA. TeopeMa CIOXEHUS
BEpOSITHOCTEM (C J0Ka3aTeabcTBOM). [Ipumepsl.

234. 3aBUcUMBIE UM  HE3aBUCUMBbIE CcoObITHS. Teopema  yMHOMXKEHHUS
BEpOSITHOCTEM (C J0Ka3aTeabcTBOM). [IpumMepsl.

235. YcnoBHast BEpOSITHOCTb.

236. ®opmyiia mosHOM BeposiTHOCTU U (hopmynia baiieca

237. IloBTOopHbie He3aBUcHMBbIe wHcnbiTaHud. Popmyna bepuymiun (¢
BBIBOJIOM). [Tpumepsl.

238. JlokanmpHas Teopema MyaBpa-Jlammaca, ycimoBus €€ TPHUMEHHUMOCTH.
CaoiictBa QpyHkuuu ["aycca f(x). [Ipumep.

239. Acumntornueckas popmyna Ilyaccona u ycnoBus ee MpUMEHHUMOCTH.
[Ipumep.

240. UnterpanpHass  Teopema  MyaBpa-Jlammaca w©  ycluoBUS e
npuMenumocT. Oynkius Jlamnaca O(x) u ee croiicTra. [Ipumep.

241. CnenctBusi U3 UHTETPpAILHON TeopeMbl MyaBpa-Jlamaca (¢ BBIBOJIOM).
[Ipumepsl.

242. Ilonarne ciaydaHOM BEIWYMHBI M €€ omnucaHue. JluckperHas
cily4aiiHasi BEIMUMHA U €€ 3aKOoH (psAn) pacupenenenus. HezaBucumble ciydaiiHbie
BEJIMYUHBIL. [[pumepsl.

243. MaremaTH4eCKie  OINepali  HajJ  JUCKPETHBIMH  CIIy4alHBIMU
BEJIMYMHAMU U IPUMEPHI TIOCTPOSHUS 3aKOHOB pacCIpe/IeICHHS

244. Criydaiinasi BeJIMUMHA, pacipe/ieleHHas o ONHOMHAIILHOMY 3aKOHY

245. 3akon pacnpenencuus [Tyaccona

246. OyHKIUS pacmpeieNieHnss CIydyallHOW BEJIMYUHBI, €€ ONpe/elieHuE,
CBOICTBA U TpaduK.

247. HempepbiBHas cinydaiiHas BennmunHa (HCB). BepositHocTh oThenbHO
B3satoro 3HaueHust HCB. Marematnueckoe oxunanue u gucnepcus HCB.

248. TIM1O0THOCTh BEPOSITHOCTH HEMPEPHIBHOW CIIy4yalHOW BEJIMYHMHBI, €€
OTIpeJIeJICHHE, CBOWCTBA U TpaduK.

249. OmnpeneneHre HOPMAJIBHOTO 3aKOHA paclpeneieHus. TeopeTuko-
BEPOSITHOCTHBIN CMBICH €ro napameTpoB. HopmanbHas kpuBas U 3aBUCUMOCTH €€
MOJIOKEHUS U (POPMBI OT ITapaMeTPOB.

250. OyHKIMS pacnpefesieHns HOPMaIbHO paclpe/ieSICHHOW ClydaiiHON
BEJIMUMHBI U €€ BeIpakeHHe yepe3 pynkuuto Jlamaca.

251. ®opmynbl 1Sl ONpEAENICHUs] BEPOSTHOCTH: a) MOMaJaHus HOPMaJIbHO
pacrnpeieIeHHON CiiydyallHOW BEJIMYMHBI B 3aJJaHHBIA MHTEpBAJ; 0) €€ OTKJIOHCHUS
OT MaTeMaTuyeckoro oxuaanus. [IpaBuio Tpex curm.

252. CiiyyaliHbIN BEKTOD.
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253. Psi1 pacnipeneneHus IByMEPHOTO CIIy4aiiHOTO BEKTOpaA.

254. OyHKIMS pacipeeseHus CIy4aifHOro BEKTOpa, ee CBOMCTBA.

255. IITOTHOCTH pacpeesieHus IBYMEPHOTO CIIy9aifHOTO BEKTOPA.

256. MaTtemaTHueckoe OKUIaHUE TUCKPETHOM CIIy4ailiHON BEIWYMHBI U €TO0
cBoiicTBa (¢ BbIBOJIOM). [IprmMepsl.

257. lucniepcusi UCKPETHOW CIydalHOM BEJIMYMHBI U €€ CBOMcTBa (C
BBIBOJIOM). [Ipumepsl.

258. MaremaTndeckoe OXHJAaHUE M JIUCTIEPCHS HEMPEPBHIBHOW CiydyalHOU
BEJIUYUHBI.

259. Jlucniepcusi CyMMBbI M PA3HOCTH CITy4YalHBIX BETUYUH.

260. KoBapuarus AByX Cly4allHbIX BEJIMYMH, €€ CBOWCTBA.

261. KoaddunmeHt koppensium, ero CBOUCTBa.

262. HezaBucumocTh cCiy4ailHbIX BeluyuH. ClejcTBUS HE3aBUCUMOCTHU:
HEKOPPEIUPYEMOCTh, TUCTIEPCUS CyMMBI M Pa3HOCTH.

263. Jlemma YeoOsimena (¢ BeiBosioM). [Ipumep.

264. HepaBenctBo YeOwimieBa (C BBIBOJAOM) M €T0 YacTHBIC CIydad s
CIIydailHOW BEJIMYWHBI, PACTPE/ICICHHOW TO0 OWHOMHUAIBHOMY 3aKOHY, W s
YaCTOCTH COOBITHS.

265. HepasenctBo YeOblimeBa i cpeqHel apuMEeTHUECKON ClIydailHbIX
BEJINYKH (C BBIBOJIOM).

266. Teopema YeOrbimeBa (¢ 10Ka3aTebCTBOM), €€ 3HAUYCHUE U CIIECJICTBHE.
[Tpumep.

267. 3akoH Oonbiux yucen. Teopema bepHymm (¢ moka3aTeabCTBOM) U €€
3HayeHue. [Ipumep.

268. LlenTtpanbhas npenenbHas Teopema. [lonsitue o teopeme JlsimyHoBa u
ee 3HaueHue. [ Ipumep.

Tema 10. Mamemamuueckas cmamucmuka

269. Bribopka. ['pynmupoBaHHbIE BBIOOPKH.

270. BapuaiimoHHbI# psifl, €T0 Pa3HOBUIHOCTH.

271. CTaTUCTUYCCKUN P

272. 'enepanbHast 1 BbIOOpOYHAss COBOKyNMHOCTH. [IpuHInmbr oOpazoBaHus
BbIOOpKH. COOCTBEHHO-Cy4yaliHasi BBIOOpKA C MOBTOPHBIM M O€CIOBTOPHBIM
otOopoM usieHOB. PempesentaTtuBHas BbiOOpKka. OCHOBHBIE 3a/1a4é BHIOOPOYHOTO
MeTo/1a.

273. BeibopouHoe cpeHee U BEIOOpOYHAs JUCTIEPCHSL.

274. BeibopouHasi KOBapuaIus.

275. BeruncieHne BBIOOPOYHBIX XAPAaKTEPUCTHK IO TPYNIUPOBAHHOU
BBIOODKE.

276. [lonarue 00 oOIeHKE TapaMeTpOB TIE€HEPAJbHOW COBOKYITHOCTH.
CBolicTBa OLIEHOK: HECMEILIEHHOCTh, COCTOSITEIbHOCTD, 3()PEKTUBHOCTb.

277. OueHka TreHepaIbHOM JOJW 1O COOCTBEHHO-CIYYailHOW BBIOOPKE.
HecMeleHHOCTh ¥ COCTOSITENBHOCTh BHIOOPOYHOM JOJTH.

278. OueHka reHepaabHON CpeHel 0 COOCTBEHHO-CITy4YaiiHON BBIOOPKE.

19



279. HecMmenieHHOCTh U COCTOSITEILHOCTh BBIOOPOUHOM CpeHEN.

280. Ornenka reHepalbHOM AUCTIEPCHUU TT0 COOCTBEHHO-CITyYaifHOW BBIOOPKE.

281. CMeIEeHHOCTh W COCTOSITEIBHOCTh BBIOOpOYHOW mucriepcuu  (6e3
BBIBOJIA).

282. UcnipaBieHHas BEIOOPOYHAs TUCHIEPCHUS.

283. MeToapl HaAxXOXKIEHHUS OIICHOK. MeToJ MOMEHTOB UM METON
MaKCHUMAaJIbHOTO MPaBIOTIOI00MS.

284. CpoiicTBa OLICHOK MaKCUMaJILHOT'O MPaBI0IIO00MS

285. IlonsiTHE 00 MHTEPBAIBLHOM OIICHUBAHWH. J{oBepUTEIIbHAS BEPOSITHOCTH
U JIOBEpPHUTCIbHBIA uWHTepBaid. IlpemenbHas omuOKka BbIOOpKH. OmuUOKH
PEIPE3eHTaTUBHOCTH BBEIOOPKH (CITy4YaiiHbIC U CHCTEMAaTHYCCKHE).

286. ®opmynia JIOBEpUTEILHOM BEPOSTHOCTH IIPH OLIGHKE TI'eHepaJbHON
oy npusHaka. CpemaHss KBaapaTHdecKas olnOKa MOBTOPHOW M OCCIOBTOPHOM
BEIOOpOK. [locTpoeHHMe ITOBEPHUTENBHOTO HWHTEpBaNAa JUIsl TEHEPAIBHOW 0NN

pU3HaKa.

287. ®opMynia JOBEPUTEILHON BEPOSTHOCTH TPHU OICHKE TE€HEPAIbHOU
CpEIHEN.

288. Cpennsisi  KBajgparuyeckas OIIMOKAa TMOBTOPHOW U OECTOBTOPHOM
BBIOOPOK.

289. IlocTpoeHme TOBEPUTETHHOTO HHTEPBAJIA IS T€HEPAITBHON CPETHEH.

290. Onpenenenre HEoOXOAUMOTO OOBbEeMa TOBTOPHOM M OECIOBTOPHOM
BBIOOPOK ITPU OLIEHKE T€HEPaJIbHOM CpeiHEN U I0JIH.

291. CraTtuctuyeckas TUIOTE3a U CTATUCTUYECKU kputepuid. Ommobku 1-ro
U 2-T0 poja. YpOBEHb 3HAYUMOCTH U MOIIHOCTH KputTepus. [IpuHiumn
MPAKTUYECKON YBEPEHHOCTH.

292. TloHsiTHE O KPUTEPUSIX COTIIACHS.

293. Kpurepwnii cornacust y2-IlupcoHa u cxema ero mpruMeHEHUS.

294. [IpoBepka rUMOTE3bI O HE3aBUCUMOCTH.

295. OyHKIIMOHATIBHAS, CTATUCTHYECKAasi U KOPPEISIMOHHAS 3aBUCHMOCTH.
Paznuuuns mexay Humu. OCHOBHBIE 3a/1a4d TEOPUU KOPPETSLIMH.

296. Jlemma Heitmana-ITupcona

297. JluneitHas mapHasi perpeccusi.

298. Meton HauMeHbIIMX KBajapaToB. CHucTeMa HOpPMaJbHBIX YpaBHEHUU
JUTSI OTIPEICIICHUS] TTAPAMETPOB MPSMBIX PETPECCHH.

299. ®opmynbl ais pacdera KodHPUITUEHTOB PETrPECCHH.

300. MHoxecTBeHHBIN KOA(DPHUITUESHT KOPPETAIUH.

301. Koaddumment  ageTrepMuHAIMKM, €ro CBOWCTBA M CBS3b  C
K02 (D PHUITMEHTOM KOPPEIISIIIH.

302. TToHsiTHE O MHOKECTBEHHOM PETPECCHH.

Kputepun u mikajia OLEHUBAHHUS IO OIIEHOYHOMY CPEICTBY «(DpOHTAIbHBIA U
VHIMBUIAYAJIBHBIN OMPOCH

[Ixana oreHuBaHusg Kputepuii onennBanus

OoTIN4HO (5) CryneHT Tiny0OKO M B TOJHOM OOBEME BIAJEET MPOrPAMMHBIM
MaTepuagoM. I'paMOTHO, McuepIbIBaIOLIE M JIOTUYHO €ro H3JIaracT B
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YCTHOM miM mucbMeHHOU (opme. [Ipu 3TOM 3HaeT peKOMEHIOBaHHYIO
JUTEPaATypy, IPOSABIAET TBOPUYECKUM MOAXO] B OTBETAX HAa BOIPOCHI U
NPaBUIBHO OOOCHOBBIBAET TMPHUHSATHIE PEHICHUS, XOPOIIO BIAJEeT
YMEHHMSIMHU ¥ HaBBIKAMU IIPH BBIIIOJHEHUH NIPAKTUYECKUX 3a]1a4.

xopomio (4)

CryaeHT 3HaeT NOpOrpaMMHBIM MaTepuajng, IpPaMOTHO U IO CYTH
u3jlaraeT ero B YCTHOM WJIM THCbMEHHOW Qopme, gomyckas
HE3HAYUTENIbHbIE  HETOYHOCTHM B  YTBEPXKJIEHHUAX, TPAKTOBKAX,
ONpPENENEHUsAX M KATEropusxX WIA HE3HAYUTEIbHOE KOJUYECTBO
omnbok. [Ipu 3ToM Biageer HEOOXOAMMBIMH YMEHHSIMH M HaBBIKAMHU
IIPU BBINOJHEHNUHU IPAKTUYECKHX 3a/1a4.

YAOBJICTBOPUTCIILHO

(3)

CryzaeHT 3HaeT TOJIbKO OCHOBHOM ITPOrpaMMHBII MaTepuall,
JIOITyCKaeT HETOYHOCTHU, HEJJOCTATOUYHO YETKHE (hOPMYITUPOBKH,
HETOCJIEI0BATEIbHOCTh B OTBETAX, M3JIaraéMbIX B YCTHOW WIIH
nucbMeHHoOU ¢opme. [Ipu 3TOM HEOCTATOUHO BIIaIEeT YMEHUSIMU U
HaBbIKaMU MY BINOJIHEHUH MTpaKkTHUecKuX 3ajad. Jlonmyckaer 1o 30%
OLIMOOK B M3JIaraeMbIX OTBETAX.

HCYOOBJICTBOPUTCIBHO

@)

CTyneHT He 3HAeT 3HAYMTEIBHOM YacTH MPOTPAMMHOTO Marepuaa.
[Tpu 3TOM n0oMycKaeT NPUHIMIHAIBHBIE OIIUOKH B JI0Ka3aTeIbCTBaX, B
TPAKTOBKE TMOHATUM WM KATErOpUM, MPOSBISAET HU3KYIO KYJIbTYpPY
3HaHWI, HE BIAJEET OCHOBHBIMU YMEHHUSIMH U HaBbIKAMU IIpHU
BBITIOJIHCHUH TIPAKTUUECKUX 3a7ad. CTyJEeHT OTKa3bIBAETCSl OT OTBETOB
Ha JOMOJHUTEIbHBIE BOIIPOCHI

TunoBbie BAPpUAHTHI KOHTPOJbHBIX PadoT:
Tema 1. Jluneiinas anceopa.

Bapuant Ne 0

1. PemmTh cucteMy JTUHEHHBIX ypaBHEHU MeToioM Kpamepa

3x, +2x, +x3="5
ZX1+SXQ+XE = 1
2X1+X2+3X3 = ll

2. BBIUHACINUTD ONIPENECTUTEI

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

3. PemmmTh cucteMy JTUHEWHBIX YPaBHEHU MATPUYHBIM METOJIOM

4. Haiftu matpuily, OOpaTHYIO K JaHHOU

2 1 1
5 1 3
2 1 2
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5. PemuTh cucteMy JIMHEWHBIX YPABHEHUM METOAOM ['aycca
4x, —3x, +2x3=19
2x; +5x, —3x;=4
5x, + 6x, —2x; =18

Tema 2. Ananumuueckas 2eomempust.

Bapuant Ne 0
JlaHbl KOOpaAMHATHI BEpIIMH nupamuisl ABCD:
2 6 4 2
A=|-3 B=11 C=1|8 D=1|-1
1 -1 -9 2

Haiiru:

1) nmunel pedep AB, AC, AD.;

2) yros mexay peopamu AB u AC;

3) yron mexy pedpom AD u ocHoBanuem ABC;

4) Beruucnuth mwiomaas ocHoBanus ABC;

5) Boraucnuts 06bem nupamuibl ABCD;

6) 3Has 00bEM mupaMuabl W MmiIomanb €€ ocHoBanus ABC, HaliTu BBICOTY h
nupamuael ABCD;

7) Haiitu ypaBHEHUE MI0CKOCTH OCHOBaHMsS ABC, KOTOpas MPOXOJUT YEPE3 TOUKU
A BucC.

8) CocTaBUTh KAaHOHMYECKHE YpPABHEHHUS MPSIMOUM, KOTOpas MPOXOJUT 4Yepe3
BepiIMHY [) NepNeHaUKYJISIPHO K INIOCKOCTH OCHOBAaHUS (J;

9) Haiitu Touky K mepecedyeHus MOJYyUYEHHOM MPSIMOM C MIOCKOCThIO OCHOBAHUSA
10) Haiitu pacctossHre OT BepIIMHBI [) mUupaMuabl 10 MIOCKOCTH OCHOBaHUSA ) U
CPaBHUTH MOJYYEHHBIN pe3ynbTaT C JNIMHOW BekTtopa DK.

Tema 3. Mamemamuueckuii ananuz («Beedenue 6 mamemamuueckui
ananuzy, cemecmp 1).

Bapuant Ne 0
1. Haiitu o6nacTh onpeneneHus 3aJaHHbIX (QYHKIIHIA.
x+2+1 j_ln(l+x)
YT 132 %2 ]

2. Haiitu npenensi.
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. 3x°+2x*—3x+1 " 2x2—T7x+3
im
e 2x® +4x2 4318 x=3x* —8x+ 15

3. Ucnonb3ys 3aMedaresbHbIE TPEIEIIbl, BBIYACIINUTD:

2x+4

lim——— 1
o 3x+5

x—=0 3;'(.'2 X—c0

1 —cos3x _ (3x—|—3)

4. Haiitu IMpCaciibl, UCII0JIb3YA DKBHBAJICHTHBIC OCCKOHEYHO MaJIbIe (bYHKIII/IH

~In(1 + 3x2) . (e*—1)
llm —————— lim —
x—=0 x% —bx? x—0 X

5. UccnenoBarh (DyHKIMIO HA HEPEPHIBHOCTh, HAUTHU TOYKH pa3pbiBa GYyHKIUUA U
YCTaHOBHUTH UX Xapakrep. CaenaTb CXeMaTUYECKUN YEPTEXK.

. x+4: x<—1
flx)=2x3+1 2+2;, -1=sx<1
2x;x =1

Tema 3. Mamemamuueckuii anamz («Heonpedenennviti unmezpany,
cemecmp 2).
Bapuant Ne 0
1. Haiftu HeomnpeneneHHbId WHTErpall, UCIOJb3ys TaOJMIly U €ro OCHOBHBIE
CBOMCTBA.

1 4d
f(x3f4+5xﬁ+ﬁ—w)dx fx—x4

2. Haiitu HeomnpenenaeHHbIM WHTErpal, MCHOIB3Yd MeToA (opMUpOBaHUS
CHEUATBHOTO BBIPAXKEHUS MO 3HAKOM auddepeHiuana.

f(xz—S]“’Zxdx f\fxz —3x+5(2x—3)dx

3. HaiiTn HeompenesieHHbI MHTErpal, UCIOJb3ysl METOJ 3aMEHBI NTEPEMEHHBIX U
METOJ UHTETPUPOBAHUS 10 YACTAM
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f(42x — xESXE)dx T—fdx

4. HaiiTu HeompeneIeHHbIH HHTETPaJl OT APOOHO-PaMOHATBHON (PyHKIUN

(8x% +2x% +4x— 1)dx J‘ 12 i
x2 +7x+15

x—1

5. HaiiTu HeonpeieIeHHBIM HHTETPall OT TPUTOHOMETPUUIECKUX (PYHKITHUIMA

2—5
fsian-cos-‘-lxdx fcc-s 3 xsingdx

Tema 3. Mamemamuueckuii ananu3z («Onpeoenenuviil uHmMe2pany, cemecmp
2).
Bapuant Ne 0
1. Beruncnuts onpeneneHHbld NHTETpal:

1

J‘ x2+1 p
x
(x3 +3x+1)2

1]

2. BeruucauTs miioniaab GUrypsl, OrpaHUuYeHHYIO JIMHUSIMU:

{x = 8cos®t — 9c0s?
y=x? y = 2sin®t’ p= n(P-
y=2—x? 0<t< Dgtgz

-2
3. Berunciuts IMHY OyTH KPUBOM:
x = 3(t—sint
v = —In(cosx), {V _ SEl B cnst]]' p= 2(:05%
!
UE:JCE:E g*i:f‘i:ﬂ' ':]i:(p"‘iig

4. Beruucnuth 00beM (3a/1aua a) U IJIONIAAb TTOBEPXHOCTH BpalieHus (3agada 0)
Teja, MOJYYEHHOTO BpalleHHeM 3aJaHHoi urypsl BOKpyT ocu 0x:

y=1-x

JF = 3 F =
a)y = x%,) Vx 6)x={]; x=1

5. Beranciauth HeCOOCTBEHHBIN HHTETpal UK YCTAaHOBUTH €T0 paCXOAUMOCTD
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[=a]
-
fxexdx
0

Tema 5. J{luppepenyuanvrvie ypasreHus.
Bapuant Ne 0
1. Haititu oOmee pemenue wnu pemuTsh 3aaauy Komm mis auddepeHnnanbHbIx
YPaBHEHUH C pa3AeAIOIUMUCS IEPEMEHHBIMHU:

xy' —ylny =0 V'=2{y
y(0) =1

2. Haiitu oOmee pemieHne Wi pemmuTh 3anady Komm 17 0JHOPOIHBIX
mudepeHnnanbHbIX ypaBHEHUN TIEPBOTO MOPSIKA.

dx + 2([xv— x)dy =0
xy?y' — (3 +y3) =0; yax +2(Jxy = x)dy
y(1)=1

3. Haiitn oOmue pemieHust JUHEWHBIX TUu(dPepeHIHaTbHbIX YPaBHEHUN NEPBOTO
NopsIIKA:
2
7 —X
y' + tgxy = —cosx; V' + 2y _f
X X

4. Haiitu oO1uee pemieHne uiau pemmts 3anady Komwm ans auddepeHumanbHbIX
YpaBHEHUH BTOPOTO MOPSIIKA, TOMYCKAIOINUX TOHMKEHHUE MOPSIAKa

.} \'{EJ .} x2_|_1.} -

5. Haiitu pemienust muHedHbIX TudpepeHnanbHbIX YpaBHEHUN BTOPOTO MOpsIKa
C MOCTOSIHHBIMU KO3 (HULIMEHTAMU

I}J‘”—'— 2}1’ = Dj I}.I'” — 2}1’ — 3}1 = g‘l'x;

Tema 6. Teopus psoos.
Bapuant Ne 0

1.3anummure Gpopmyity oOIero ujaeHa psja.

2,2, 0.8,
3 9 27 81 7
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2 .I[OKaBaT b PacxoanuMOCThb paaa, IMOJIB3Y:ICh HCO6XOI[I/IMBIM IMPU3HAKOM
CpaBHEHHS.
(=]
3 n
2n
n=1

3.MccnenoBate psiAg HA CXOAUMOCTb, NPUMEHSAS JOCTAaTOYHBIE IIPU3HAKU
CXOOUMOCTH PSJIOB.
oo

[==]

23“-;1! Z 1 (n—l—l)“z i 1
n" 2"\ n _l(n—|— Din®*(n+ 1)

n=1 n=1

4. VccnenoBath psilibl HA aOCOIIOTHYIO CXOJAUMOCT.
(=]

In+1
1)y
Z( )?HE—Z

n=1

S.Haiitn uHTEpBaN CXOAMMOCTH CTENIEHHOTO PAJIA.

ZI%::H )"

Tema 7. Kpammnvie u nosepxnocmuule uHmezpasi.
Bapuant Ne 0
1. V3MeHHTHh TOPSIIOK WHTErPUPOBAHWS B TOBTOPHOM HHTETpalie W CAENaTh
YyepTex 00J1aCTU MHTErPUPOBAHUS

0 —2x+6 -1 0 0 0
f dx f fx,v)dy f dy f fdx + f dy f fdx
-1 —gx? —2 -2ty -1 /-y

2. BeruucnuTh ABOMHOM MHTErpas mno oodysactu D

f (12x%y? + 16x3y3)dxdy; ff ye Y2 dxdy;
D D
D:x=l.y=x2.y=—ﬁ. D:I}J'Z].IIZ,_}J'Z].IIS,JCZZ,XZ"-I'.

3. Beruucnuth HHTETpaibl, IEPEHisa OT IEKAPTOBBIX KOOPAUHAT K TOJIIPHBIM:
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Vi-a®
o [
* 1+x2+7y2 Y

4. C moMmomipl0 JBOMHOTO HHTErpaja BBIYMCIWTH IUIOMIATL IUIOCKUX (UTYD,
OTPaHUYCHHBIX JAaHHBIMHU JTUHUSIMHU

y:—=2y+x*=0,
y=3/x,y=4e*,y=3,y=4 y:—4y+x* =0,
V= x/\,@_}r = 'ng_

5. Ilnactuuka D 3agaHa HEpaBEHCTBAaMH, |l - MOBEPXHOCTHAS IUIOTHOCTh. HaliTh
Maccy IUIACTUHKH.

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

6. HaiiTu KOOpOWHATHI UEHTPA TSHKECTU IUIOCKMX OJHOPOAHBIX IUIACTHH,
OTPAHUYEHHBIX 3aJaHHBIMU JIMHUAMU

x2+yi=4, x=0, y=0

7. Beruucauth TpoitHOM uHTErpal no oodnactu V

Jﬂ 2y?e*Ydxdydz; fﬂ xdxdydz;
Vv

vV

V{x=0.y=l.y=x, iy =10x,y=0,x =1,
z=0z=1. z=xy,z=0.

8. C momoIpl0 TPOMHOTO HHTETpajia HAWTH OO0BEM Tella, OTPAaHUYCHHOTO
3aJIaHHBIMU TTOBEPXHOCTSIMU

y = 16@_}1 = 'Jﬂ_ x? —|—}12 = 2}:_
z=0,x+z=2. z=5/4—x%z=0.

Tema 9. Teopus eeposmuocmelti.
Bapuant Ne 0
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1. B ypHe umeercs 6 mapoB ¢ HoMepamu oT 1 g0 6. Haynauy usBiekaror mo 1 3
mapa. Haiigute BeposiTHOCT, TOrO, urto: 1) umcma 1, 2, 3 mosBITCA
MOCJIEIOBATEIBHO B MOPSAIKE U3BJICUCHHUS; 2) MOSABATCS IAphl ¢ HOMepamu 1, 2, 3 B
JI000M TIOpSIKE, €CIM IIaphl M3BJICKAIOTCS: a) C BO3BpamieHuem; 0) 0e3
BO3BPAILEHUS.

2. Ha otpeske [0,1] Haynauy craBsaT aBe Toukd. [lycTh (M 1) KOOpAMHATBI 3THX

Touek. PaccMaTpuBaroTcs cieayronume CoObITUS:
A={BTOpas TOuKa OJMXKE K JIEBOMY KOHI[y OTpe3Ka, 4eM IepBas TOYKa K
npasomy}; B={xkopuu ypaBHenus x°+2{x+n=0  AeHCTBUTEIbHBI};

C={max{g’, ni < ; }; D={1ni11{(, n} < ; } Haiitu:P((AU B) n (Bu ©)), P(C).

3. Jlms yMeHbllleHHMs OOIIEro KOJMYECTBa WIp Ha copeBHOBaHuax 20
BOJICHOOJIBHBIX KOMaH]I pa3OUThI IO KpeOUIo Ha 4 MOArpymIbl (10 5 B Kaxoi).
Cpenn komann wumeercss 4 HauOoisiee cuiibHble. ONHIIATE: a) MPOCTPAHCTBO
AJIEMEHTAPHBIX UCXOJI0B, MOJIydaeMoe MpU pa30MeHUN KOMaH] Ha 4 MOJTrpPYIIIIbI;
0) cobbiTue A - “4 HauOoliee CHJIbHBIE KOMaHJIbl OKa3adlCh B Pa3HBIX
noArpymnmnax’”’; B) coositue B - “4 Hanboliee cuiibHbIE KOMaHIbl OKa3aJUCh B OJHON
noArpynme”; r) codbitue C - “2 Hanbosnee CUIbHBIE KOMaHIbl Momnaiud B 1-1o
noarpynmy”. Onpenenure BeposiTHocTH coObiTuil A, B, C. CoBMecTHa 1M 3TH
COOBITHS.

4. C mepBoro cranka Ha coopky moctymaet 40%, co Broporo 30%, ¢ TpeTbero
20%, c ugetBéproro 10% Bcex peranen. Cpenu neraneit mepBoro cranka 0,1%
OpakoBaHHBIX, BTOporo - 0,2%, tperbero 0,25%, uyerBeproro 0,5%. Haiitu
BEPOSATHOCTh TOTO, YTO IOCTyNUBINAs Ha cOOpKy jaeTanb OpakoBaHHas. Ecmu
MOCTYNHUBIIAsS Ha COOPKY JeTaldb OKa3ajgach OpaKOBaHHOM, TO KaKUM CTaHKOM
BEpOSITHEE BCEro OHA ObLTa M3rOTOBJICHA.

5. a) Ha aBtobaze mmeercs 10 aBromMamnH. BeposTHOCTH BBIXOAa HA JMHUIO
kaxaoi n3 Hux 0,8. Haiitu BeposiTHOCTH HOpMallbHOM paboThl aBTOOa3a B
OJMDKaMIIMKM JIeHb, €CJIM JJIi 3TOr0 HEOOXOJMMO HMMETh Ha JIMHUU HE MEHee 8
MaIIIVH;

0) nmo mamaeiMm OTK B cpenmnem 3% wusgenuii TpeOyeT MOMOTHUTEIHLHON
perynupoBKU. Beryucinuth BeposITHOCTH TOro, uyto u3 200 uzgenuii 4 notpedyroT
JIOITOJTHUTEJILHOM PETYJIIMPOBKY;

B) OMPENEIUTh BEPOATHOCTh TOTO, 4TO cpeau 400 mpob pyasl okaxercs 275 mpod
C IPOMBIIIJIEHHBIM COAEPKAaHUEM METallla, €CJIM BEPOATHOCTh MPOMBIIIIIEHHOTO
CoJIep KaHMs METaJIa OJIMHAKOBO JIJIs1 KaXK0i mpoObI 1 paBHa 0,7,

I) MacCOBBIM BBITYCK OONTOB maer B cpeaneM 2% Opaka. OnpenenuTsb
BEPOSITHOCTH TOTO, uyTO B maptun u3 1000 601TOB OTKIIOHEHUE OT ATOU J0JIu Opaka
oynet mensiie yem 0,01.
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Tema 10. Mamemamuueckasa cmamucmuxa.

Bapuant Ne 0

1. CﬂyqaﬁHaﬂ BCJINYHNHA (f_ HMCECT IMOKA3aTCIIbHOC PACIIPCACIICHUC C ITIapaMCTPOM (k.

Haittu mioTHOCTh pacupeesieHus Ciy4anHON BEIUYUHBL 1] = \/Tf :

Kpurepun n mkana

OLICHUBAHUSA 110 OLIEHOYHOMY CPEICTBY «KOHTPOJbHAs

paboTay
[Ixana OLICHUBAHUS Kpurepuii onieHuBaHus
(nHTEpBA OAJIIOB)
) KonrtponbHas paboTa BBIIIOJHEHA HA BHICOKOM YPOBHE (IIpaBUIIbHBIC
otBeThI anbl Ha 90-100% BonpocoB/3a1ay)
4 KonTponbHast paboTa BBIIIOJIHEHA HA CPEAHEM YPOBHE (TpaBUIIbHBIC
OTBETHI AaHbl Ha 75-89% Bompocos/3amay)
3 KonTponbhas paboTa BbIIIOJIHEHA HA HU3KOM YPOBHE (TIpaBUIIbHBIC
oTBeTHI J1aHbl Ha 50-74% Bompocos/3anay)
2 KonTponbHas paboTa BbIIIOJIHEHA HA HEYAOBIECTBOPUTEIHEHOM

ypoBHE (paBUJIbHbIE OTBETHI JIaHbl MeHee ueM Ha 50%)
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TunoBblie BapHaAHTbI HHINBHIYAJIbHBIX 3aJaHUM;

Cemecmp 1.
Bapuant Ne 0

1. JIaHbl KOOPAMHATHI BEpILIUH TpeyrojibHuka ABC:
A(—8; —3);, B(4; —12); C(8; 10).
HeoOxonnMo HalTH:
— JUIMHY CTOPOHBI AB;
- ypaBHeHue cropoH ABE wu BC w wux yriuoBsie
KO3 ULIHEHTHI,;
— yrod Y mexay npsimeimu AB u BC B paguaHax;
— ypaBHeHHUE BbICOTHI CD U ee mnHYy;
— ypaBHEeHHEe Meauanbl AE W KOOPAWHATBI  TOYKH
Knepeceuenns 3Toi Menuansl ¢ Boicoton CD;
= ypaBHEHHE NPSAMOKL, KOTOpas HNPOXOJHUT 4epe3 TOUKy K
napasuielibHO K cTopoHe AB;
- KOOPIMHATBI TOYKU F(Xg, Vg), KOTOpas HaxOIUTCA
CUMMETPHUYHO TOUYKE A OTHOCHUTENBHO npssMon LD,

2. Jlano: touka A(2; 5) u npsmas y = 1. HeoOXoauMo cOCTaBUTh ypaBHEHHE
r€OMETPUYECKOTO MECTa TOYEK, PABHOYIAJIEHHBIX OT 33aJaHHOM TOKU A(x,,V,4) U
npsaMon vy = d.

[TosryyeHHOE ypaBHEHHE NPUBECTU K MPOCTEHIlIeMy BHUIY M HOCTPOUTH Tpaduk
KPUBOM.

3. 3amaHbl JIB€ CHUCTEMbl JIMHEWHBIX ypaBHEHUW. PemmnTh mNEpByH CUCTEMY
metonoM Kpamepa. IlonmydeHHBIM NpU pPEMIEHUH IIEPBOM CHUCTEMBI PE3yJIbTAT
MIPOBEPUTH C MOMOIIBIO METO/Ia 00paTHON MaTpHIlbl. BTOpylo cucTemMy pemuTh C
nomoupto Metona [aycca.

3x, +2x, —1x;=11, 1x, +2x, — 1x; =1,
1x; +3x, —2x;,=9 dx, +7x, —2x3=2

4. JTaasl KoopaAnHATHI BepinH nupamuasl ABCD:
A(2; =3; 1), B(6; 1; —1),C(4; 8;—9), D(2; —1; 2).
HeoOxonnmo:

— 3anucatb BekTOpblAB, AC, AD B opToOHOpManbHON
CUCTEME {f, 7, F?} Y HATU MOJYJIM 9TUX BEKTOPOB.

— Haiiti yron Mexy Bextopamu AB u AC.
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— Haittu npoekuuro BekTopa AD Ha BEKTOP AB.
— Beruncnaute miomans rpaau ABC.
— Haiitn 06bem nupamuasl ABCD.

5. JlaHbI KOOPIMHATHI YE€THIPEX TOYCK:
A(=3; =2; —4), B(—4; 2; =7),C(5; 0; 3),M(—1; 3; 0).
HeoOxonumo:
— CocTaBuTh ypaBHEHHE IUIOCKOCTH (J, KOTOpas MPOXOIUT
yepe3 Touku A, B u C.

- CocTaBUTh KAHOHWYECKHE YpPaBHEHHUS NPAMOW, KOTOpas
IIPOXOJUT Yepe3 TOUKy M MepneHAuKyIIpHO K IIIOCKOCTH (.

— Haiitu TOYkM mepecedyeHUss NOJYYEHHOW IIPSAMOM C
IJIOCKOCTHIO (J U ¢ KoopauHaTHeIMU TiockocTsiMu X0V, X0Z, YO Z.

— Haittu paccrostnue ot Touku M 10 miockoctu (.

6. Berunciuth ciienyromue npenesnl (He moJib3ysAch MpaBuiioM Jlonurans).

. x*—2x*+3 . xt+2 . 2x*—3x—-2
im im im
x=co 4x%2 4+ 3x+ 2 x=c0 3x2 4+ 2x—1 x=2x% +3x+ 10
- 3x?+8x+5 . Vi+4—1 . 2 —Jx—3
x=-13x24+9x+6 xllfla xZ2—-9 xl—IE' x? — 49
1 —cosdx . sin3x i 2
lim ————; lim lm (1 + 4x)x
x—=0 x2 x—=0 thx x—0
¥ — l x+2
in ()
xl—% x+3

7. 3apannyro pynkuuioo vy = f(x) ucciaenoBath Ha HENPEPHIBHOCTH M BBISACHHUTH
XapakTep To4ek paspbiBa. CaenaTh CXeMaTHYECKUi rpaduk

xZ ecit x < 0

X T

1 Flx) = tg—, e O0=sx<—

f(x) =42—= =) 2 - 2
1, ecnH X}E

8. HaiiTu nepByI0 NpOU3BOIHYIO V', 3aJaHHBIX ()YHKLIUIA:

}J:2(3x3+4x2—x—2] y=x—1n(2—|—ex—|—2\/e”—|—e*‘f—l—l)
15vVx+1
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1 sin?3x
r— @i 34 —.
) va{_ 3 cosbx

tgx — ctgx
y = arctg (T)

9. HaliTi epByI0 IPOU3BOAHYIO V', 3a1aHHBIX (DyHKIIUIA:

3t +1
=3
y = (arctng{lfz]ln{arctg,r] y=x- e¥ 3
¥y = sin (§+ t)

10. Jana ¢yukmus y = f(x) u ABa 3HAUCHHUS apryMeHTa X, U X,. HeoOxomumo
HalTH TpUOIMKEHHOE 3HAUYEHHE JTaHHOM (YHKUHUU TMPU X = X,, UCIOJB3Yys €€
3HAUYEHWEe TpU X =Xx; U 3aMmeHss mnpupoct Ay Pyskuun y = f(x)
COOTBETCTBYIOIIMM U Pepernraniom dy:

y =V3xZ+8x— 16; y = cos(x);
JCl - 4, xz = 3,94 JCl - 6{]0; xz = 63Q.

11. BpINOJHUTH TOJIHOE MCCIENOBAaHUE 3aJlaHHbIX (PYHKIMI W TOCTPOUTH HX
rpauku:
3 2x
x* +4 e
V=— y=x3—3x2—|—3
2x

JF =
) 2

12. Vcnonw3ysa Metonbl nud@pepeHInalbHOr0 BEIYUCICHUS, PEIIUTh CIEAYIOLINE
dbuznyeckue 3a1auu:
1. IIpu mOAroTOBKE K dK3aMEHY CTYAEHT 3a t JHEH U3ydaer

t .
(—t ;.:)_}O 4acTh Kypca u 3a0biBaeT (o - t)-10 yacTb. CKOJIBKO JHEW HYKHO
+

HOTPaTUTh Ha MOATOTOBKY, YTOOBI OblIa M3yueHa MaKCHUMajbHas 4acTh
Kypca? Pemmts 3amauy npu ycinoBud, yto k = 3a = 1 /48.

2. Teno maccoit m, = 3000 kr magaer ¢ BeIcOTHI H METpOB U

TepseT Mmaccy (cropaeT) MPOMOPIUOHAIBLHO  BPEMEHU  MaJICHMUS.
Kosdbdumment mnponopumonansocty k = 100 kr/c. Cuuras, dTO

HavaybHas ckopocth V, = 0, yckopenne g = 10 m/c, HaliTH HAaUOOJIBITYIO

KMHETUYECKYI0 DJHEpruto Ttena. Pemmrs 3agady npu  yCIIOBUHM, 4YTO
H =1805m.

Cemecmp 2.
Bapuant Ne 0
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1. BBIYMCIUTE HEONPEIENIEHHbIE MHTETPaIbL:
J’ 7x* 4+ 40x — 96 dx

2x* 4+ 5x3 —12x72 dx; xV x2 —16;

f x?cosdxdx.

2. Beruucnuts onpeeneH bl HHTETpal:
3

J‘ dxdx

) JBx—8)2—2¥3x—8+4

3. Beraucnautsb miuomaab GUrypel, orpaHUUEHHOM mapadoiaMu:
x? x?
}J:?—x—kl _}1=—?+3X—|‘6

4. BeruucnuTh HECOOCTBEHHBI MHTErPAJl, I YCTAHOBUTH €r0 PACXOAUMOCTD:

o0

f dx

x2+4x+13

1

5. Uccnenosars Gpyukuuio z = f(x, y) Ha DKCTpeMyM:
z=xy—x*—2y*+x+10y—8.

6. Haiitu oO1ee pemienue (00muid naTerpan) nupepeHmanbHoro ypaBHEHUS:
8x + by

T Bx—2y

r

}F

7. Jlano muddepeHmaisHoe ypaBHEHHE BTOPOTO IMOPsIKa, KOTOPOE HOIMYyCKaeT
MOHWKEHUE TopsAaka. HailTu YacTHOE pelieHne, KOTOPOE YJIOBJIETBOPSET
3aTAaHHBIM HAaYaJIbHBIM YCIIOBHSIM.

xy' =y —x2=0,v(1) = 4,/3, y'(1) = 3.

8. 3amaHo nMHEHHOEe HEOoNHOpOoAHOE au(depeHInaIbHOe YpPaBHEHHUE BTOPOTO
nopsiJika ¢ MOCTOSHHBIMU Kod(dduirentamu. Hailitu yacTHoe pelieHue, KOTopoe
YAOBJIETBOPSIET NPUBEJACHHBIM HaYaIbHBIM YCIOBHSIM.

y' =2y —8y=16x*+2,y(0)=0,y'(0) = 5.

9 PemmuTe cucTEMy YypaBHEHMHM W HAUTH 4YaCTHBIE PEUIEHUsA, KOTOPbIE
YIAOBJIIETBOPSIOT IPUBEACHHBIM HAYaIbHBIM YCJIOBUSM.

e
dac Y
dy

= —x+2y,
ac
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x(0)=1,y(0)=3.
Cemecmp 3.
Bapuant Ne 0
1. UccnenoBaTh Ha CXOAMMOCTD YUCIIOBOM PSiA:

i 1 (2n+ 1)“2 Z 1
21 \2n—1 nin2(3n+ 1)

n=1 n=32

2. UccnenoBaTh Ha aOCONMIOTHYIO U YCIOBHYIO CXOJIUMOCTH YUCIIOBOU Pl

L]

Z (—12]: ‘n

n=1

3. Haiitu o65acth cXo0auMOCTH GyHKIIMOHAIBHOTO psijia

L]

Z (n—2)*(x+3)*"

2n+3

n=1

4. BbIYMCIUTh UHTETpA
0.1

f e=6%" dy

0
¢ TouHocThio J10 0,001.

5. HaiiTu mnepBble 4YETBIPE HEHYJEBBIE WIEHA PA3JI0KEHUS B PsJ PELICHUS
U pepeHInanbHOTO ypaBHEHUS
_}r”—|- 2}1’— Xy = xz’ }:I:{]jl =0, _}r’({]] =1.

6. I3MEeHUTh NOPSIAOK UHTErPUPOBAHUS
-1 0

fdy Lfdx—i—fdy Jifdx.

2 -2ty -1 -

7. C momolpl0 JBOMHOTO MHTErpaia HaWTW Iuiouaab (PUrypbl, OrpaHUYEHHON
JUHUSMU

y=3/x, y=4e*, y=3, y=4

8. C moMmoIpl0 TPOMHOTO HWHTETpaia HAWTH OO0BEM Tella, OTPAaHUYCHHOTO
MTOBEPXHOCTSIMU
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x2+y*=2y,z=5/4—x% z=0.

9. Teno V 3amaHo NOBEPXHOCTSAMH, 4YTO €r0 OrPAHUYMBAIOT, |I— YAEIbHAs
IIOTHOCTh. Halitn maccy tena.
V:64(x* + y?) = 27, xt+yi=4, y=0,
z=0(y=0  z=0)
5(x*+vy?)
=—

10. Haiiti paGoTy CHIIBI F=(x%2-2 yIT+ (v — 2x)j, npu nepeMeIeHnur BIOb
nmuann L: orpesok MN, ot Touku M(—4; 0) k touxe N(0; 2).

= —
11. Haiitu motok BekTopHOro mois F = x1+ yJ + zk, 4epe3 4acTh IUIOCKOCTH
P: x + y + z = 1, pa3MellieHHYyI0 B MIEPBOM OKTaHTe (HOpMajb o0Opa3yeT OCTpHIii
yroii ¢ ochbio OZ).

12. Haiith mnotok BektopHoro momst F = (e +2x)i+e*j+e¥k uepes
3aMKHYTYI0 TIOBepXHOCTh S: x+y+z=1, x=0, y=0,z=0 (Hopmaib
BHECIITHS ).

Cemecmp 4.
Bapuant Ne 0

1. Y3 ypHbl, conepxxaieil 4 GenbIX U 4 YepHBIX IIapa, HayraJ W3BIEKalOT TPU
mapa. [Iycte X — uncno BeIHYTBHIX YepHBIX mapoB. [locTpouTs psan pacnpeneneHus

CIIy4ailHOM BEIWYMHBI X. BRIUMCINTh MaTeMaTUUECKOE OKUIAHUE U TUCIIEPCHIO, a
TaK)K€ MOCTPOUTH (DYHKIIMIO PACTIPEIECIICHHUS.

2. Imeetcst 5 0IMHAKOBBIX YPH, PACIIOIOKEHHBIX B PSI/I M COJIEPIKALIUX KaxKaasl 1O
4 mapa GeJyoro WM YepHOTO I[BETa, TPUYEeM B k-0if MO MOPSIAKY YpHE COACPIKUTCS

poBHO (k — 1) Gensiii mmap. Hayrag BeiOupaercst ypHa U U3 Hee M3BICKAIOT J[Ba

mapa, okazaBumxcs 6enbivu. KakoBa BepOSTHOCTh U3BJI€Ub €le OJUH Oeblid map
U3 3TOH K€ ypHBI?

3. Cnyuaiinas BenuunHa X umeeT paBHOMepHoe pactpexaenenue ¢ M(X) =7 u
D(X) =3. Haittu wunHTerpanpHyto u  audpdepeHIuanbHy0  QyHKIUH
pacrmpesielieHdss U BEPOSTHOCTh TOrO, YTO Cly4ailHas BeIMYMHA TMOMNaJAeT B
uHTepBai (4; 6).
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4. VI3BeCTeH psiji pacpeesIeHus CIIy4aiiHOro BeKTopa (&, 77)

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

Haitu D(S+ 7).

KpI/ITCpI/II/I N IIKaJla OOCHHMBAHHUA II0O OLHCHOYHOMY CPCACTBY «HMHIAWBHUAYAJIBHBIC

3aJIaHu»
[Ixana OLICHUBAHHUS Kpurepuii onieHuBanus
(vHTEpBAJ OAJIIOB)
3auTeHo [TpaBunbHO pemrensl 90-100% 3anannii
He 3auteno [IpaBunbHO pewieHbl MmeHee 90% 3aganuit
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OueHovHbIE CpeCTBA VISl IPOMEKYTOYHOM aTTecTanuu (3K3aMeH)

Tunoeoti ounem. Cemecmp 1.
buner Ne 0
[IpounsBeneHns BEKTOPOB.

Pemnth cucteMy JIMHEWHBIX alIr€OpanyecKuX ypaBHEHUI
3x, +4x, +2x; =8
2x, —4x, —3x;=—1
X, +5x, +x3;=0

3aaHbl KOOPAUHATHI BEPIIMH TPEYTOJIbHUKA
A;(3;1;4),A,(—1;6;1),4,(—1; 1;6). Haiiu:
a) BeKTopbl ¢ = A, A, u d = A, A;

6) JUTMHBI BEKTOPOB & M d;

B) CKaJIAPHOE MPOM3BEIEHUE BEKTOPOB ¢ d;

1) YTOJI MESK/Ty BEKTODaMu & H d;

€) BEKTOPHOE MIPOM3BeeHNE € X d;
) IJIoLaab TpeyrojabHuka A, A, 4.
Haittn npownsBoiHyO
y=x*+x+1) tg(2x)

[IpoBecTu nomHoe uccnenoBanue GyHKIUUA U TOCTPOUTH Tpaduk

Ez{x+1]
r

D YN

Ymeeporcoeno na zaceoanuu kagheopwt IIM, npomoxon N om

3aBenyrommii kadeapon

Jlextop
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1 6amn

1 0at

1 6amn

1 0aut

20 ..
ooy. Manvuii B.B.

ooy. Manvuii B.B.



Tunosoii 6unem. Cemecmp 2.
buner Ne 0

Yacrs |. TeopeTnueckuii Bonpoc.
(ITomHOCTBIO PacKpBITHIN BOIPOC OLICHUBAETCS B 1 Oam).
1. IlonsTHe MepBOOOPa3HOU

Yacrs |l. 3ananne HayaabHOTO YPOBHS CIOKHOCTH.
(ITpaBuiIbHO BBITIOJIHEHHOE 33JlaHWE OIICHUBAETCA B 2 Oasa).

1. Halitu penieHus ypaBHEHUI 2. BBIYHCIIUTE HEOTIPEICIICHHBIN
WHTETpAII
y'"+3y"'=0. f(x2—|—2x—|— 3)dx
Yacrs I11. 3aganue 6a30Boro ypoBHs CIOKHOCTH.

(ITpaBuIIbHO BBITIOJIHEHHOE 33JlaHUE OlleHMBaeTcsa B 1 6ain).
3. IlpounTEerprpOBaTh PAallMOHAIBHYIO 1POOh
(2x+ 16)dx

G+ D2 +4x+13)

4. JTna ¢yskuuu u = 5x°y — 3xy + x° HaliTu rpagvedT M NIPOM3BOIHYIO B

TOYKe A 110 HAITPABJIEHUIO BEKTOPA § = AB: A(1;2;—1), B(3;—1:0).

Yacrtp V. 3aanne NOBBIIIEHHOTO YPOBHS CJIIOKHOCTH.
(ITpaBmiIbHO BHITIOJIHEHHOE 3a7jaHue — 1 6ai).
1. Haittu pemenust ypaBHEHHUI

y'+ 3y = 3xe 3

Ymeeporcoeno na zaceoanuu kagheopwt IIM, npomoxon N om 20 ..
3aBenyromuii kadenpoit ooy. Manviii B.B.
JlexTop ooy. Manvui B.B.
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3aBenyrommii kadheapon

JlekTop

Tunosoii 6unem. Cemecmp 3.

buer Ne O

CxomuMocTh U cyMMma psjia. HeoOxoaumoe ycioBrue CX0auMOCTH.

UccnenoBathk HA CXOAUMOCTB PSif

5: (—1)"n
_ln? +5n—7

o (n+1)! 27
m+ 1)

n=1
N3menuts MMOPAIOK HHTCTPHUPOBAHUA. O6HaCTB HHTCIPUPOBAHHNA
I/I306pa3I/ITI> Ha YCPTCIKC

—

2

f dx ]:Ixf(x.yl dy

0 42
ed
Brrancnnts KpUBOJIMHEWHBIA HHTETPAJ BIOJIb KPUBOU L, pn

W3MCHCHUH napamMeTpa oT £ 10 £5:

fdx—kdy; rie L: yv=—V2—-¢t;, t;=1, t, =2

L

Ymeeporcoeno na zacedanuu kagheopwt I1IM, npomoxon Ne__ om
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1 Oamn

2 Oaita

1 6amn

1 6amn

20 ..
ooy. Manwuii B.B.

oou. Manwuii B.B.



Tunosoii 6unem. Cemecmp 4.
buner Ne 0

1. JluckpeTHOE NPOCTPAHCTBO DSJEMEHTapHBIX HcXoAoB. CoObiTus, 1 Gamn
omepanuu HaJx HUMU. BeposatHocts, ee cBoucTBa. Kiaccmueckoe
OIIpE/IEIICHUE BEPOSITHOCTH.

2. Tlaccaxup MOXEeT 0OpaTUTHCA 3a TOJyYCHHEM OwWwieTra B OgHy W3 2 Oaia
Tpex Kacc. BepoaTHocTH monagaHus B KaXIYyH0 KacCy 3aBUCAT OT
MECTOHAXOXJACHUS W paBHBl cooTBercTBeHHO 0,2;0,5;0,3.

BeposiTHOCTH TOTO, YTO B Kaccax BCe OWJIETHI MPOJIaHbI, PABHBI
cootBerctBeHHo 0,6;0,9;0,3. Ilaccaxkup oTrpaBuics 3a OUIECTOM

U Kynuia ero. HaliTu BEpoSITHOCTB TOTO, UTO OMJIET MPOJaH MEePBOM
KaCCO1.

3. U3 ypubl, comepxameil 4 Oenpix u 4 4epHBIX mapa, Hayraa 2 Oal
u3BJIeKaoT Tpu mapa. [lycts X — 4uncio BBIHYTHIX YEPHBIX IIAPOB.
[Toctpouth psin  pachpeneneHuss ciaydyallHOW BelaWuuHbBl X.

Brruncnuth MaTeMaTH4YeCKOE OXKHJAaHUE M JUCIIEPCHUIO, a TaKXKe
MOCTPOUTH (DYHKITUIO pacTIpe/IeTICHUS.

Ymeeporcoeno na 3acedoanuu kagheopwt I1IM, npomoxon Ne___ om 20 o
3aBenyromuii kadenpoit ooy. Manvii B.B.
JlexTop ooy. Manwuii B.B.
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Kputepun u mikajga OIIGHMBaHHUS TI0 OIICHOYHOMY CPEICTBY IPOMEKYTOYHBIN
KOHTPOJIb (9K3aMEH)

[Ixana oueHuBaHUA Kpurepuii onieHuBaHus

oTINYHO (5) CrtyneHT riayOoKo M B MOJHOM O00BEME BIAJEET MPOTPAMMHBIM
MaTepuaioM. [paMOTHO, WCUEPNBIBAIONIE U JIOTUYHO €ro
u3JaraeT B yCTHOW WM NUChbMeHHOW (opme. [Ipu 3TOM 3HaAeT
PEKOMEHIOBAaHHYIO JIUTEPATYPY, IPOSIBISET TBOPYCSCKUN TTOIXO]]
B OTBETax Ha BOMPOCHI M MPABWJIBHO OOOCHOBBIBACT MPHHSTHIE
pELICHHs, XOpOIIO BIAJCET YMEHHSIMH M HaBBIKAMH IIPH
BBITIOJTHCHUH MMPAKTUYCCKUX 33]1a4.

xopoto (4) CryzneHT 3HaeT NporpamMMHbI MaTepuall, TpaMOTHO U IO CYTH
u3JaraeT €ro B YCTHOM WM NUCBbMEHHOW (opme, HoIyckas
HE3HAYUTENIbHbIE HETOYHOCTH B YTBEP)KICHUSX, TPaKTOBKaXx,
OIpeNIeNIEHUsAX M KaTeropusx WIM HE3HAYUTEIbHOE KOJIMYECTBO
ommbok. Ilpm 3TOM BiazmeeT HEOOXOIUMBIMH YMEHUSIMH H
HaBbIKAMU IPU BBIOJHEHUH IPAKTHYECKUX 3a/1a4.

YIOBJIETBOPUTEIHHO (3) CTyIeHT 3HaeT TOJIbKO OCHOBHOM MTPOTrpaMMHBIN MaTepua,
JIOTTYCKaeT HETOYHOCTH, HEJOCTaTOUHO YETKHE (hOPMYIIUPOBKH,
HEIOCJIeI0BATEILHOCTh B OTBETAaX, U3JIara€MbIX B YCTHOM WJIH
nucbMeHHoU (popme. ITpu 3TOM HEOCTaTOYHO BIIaICeT
YMEHHSMH M HaBBIKAMU TIPH BBITIOJTHEHUH MMPAKTUYCCKUX 33]1a4.
Homnyckaet 10 30% ommOOK B U3J1araeMbIX OTBETaX.

HEyA0BIETBOPUTENHHO (2) | CTyAeHT He 3HAeT 3HAYUTENBHOM YacTH MPOrpaMMHOTO
Mmatepuana. [Ipu 3ToM momyckaeT MPUHIMIHAIBHBIE OMIMOKU B
JIOKa3aTeNIbCTBaX, B TPAKTOBKE MOHITHI M KaTETOPUIA, TPOSIBIISIET
HU3KYIO KyJIbTYPY 3HAHHM, HE BJIaJICET OCHOBHBIMU YMEHUSIMH U
HaBBIKAMH TPU BBITIOJHEHUN TNPAKTUYECKUX 3amad. CTyaeHT
OTKa3bIBAE€TCSI OT OTBETOB Ha JIONIOJIHHUTENIbHBIE BOIIPOCHI
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JIncT n3MeHeHn! U NOIIOJIHEHUN

/o

Bunsl nononneHuii u
N3MEHEHUH

Jlata 1 HOMep MpOTOKOIA
3acenanus kadeapsl
(xadenp), Ha KOTOPOM OBLITH
paccMOTpeHbl U 0JJOOPEHbI
U3MCHCHUA U JOIIOJIHCHUA

[Toamucs (c
pacudpoBKOi)
3aBeayroniero kageapoi
(3aBenyromux Kadeapamu)
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JKcnepTHOE 3aK/JII0YeHHe

IlpencraBnennsii (oHA OuUeHOUHBIX cpencts (mamee - @OC) mo
muciuuaHe «MaremaTuka» cootBetcTByet TpeboBanusaM @PI'OC BO.

Ipetaraemsie GOPMBI ¥ CPEICTBA TEKYIUETO ¥ POMEXYTOYHOr0 KOHTPOJIS
aleKBaTHbl LEIAM M 3aj]adaM pealu3aldd OCHOBHOH NpodeccHOHaIbHOM
o6pa3oBaTeIbHOM IIPOrpaMMBl 1o HaIpaBJIeHUIO TIOATOTOBKH
27.03.01 CrannapTu3anys ¥ METPOJIOTHSL.

OueHoyHble cpeacTBa AN TEKYLIEro  KOHTPOJS  YCIEBaeMOCTH,
TPOMEXYTOYHO# aTTeCTally 110 HTOTaM OCBOEHHMS JUCLIUIUIMHEI PE/ICTABICHEI B
10JIHOM 00BbeMe.

Buasl OLEHOYHBIX CpE[CTB, BKJIIOYEHHBIE B IIPEACTABIEHHBIH (OHZ,
OTBEYaIOT OCHOBHBIM npuHUHIaM popmupoBanus OC.

Pa3pa6oTaHHblii ¥ NPEACTABNEHHBIH JUIA SKCTIEPTH3Bl (QOHI OLEHOYHBIX
CpeNCTB PEKOMEHIyeTcs K MCMOJNB30BAHMIO B  MpoLecce IOArOTOBKH
00y YaOLIMXCS, 110 YKa3aHHOMY HalpaBJIeHHIO.

IIpencemarens y4eGHO-METONUYECKOM
KoMHCCHH (haKyJIbTeTa KOMITBIOTEPHBIX

CHCTEM % MH(pOPMALHOHHBIX
TEeXHOJIOTHI i H.H. Berposa
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