MWHUCTEPCTBO HAYKU U BBICILIET'O OBPA30BAHIA

POCCUVICKOM ®EJIEPAITVA
PEAEPAJIBHOE TOCYIAPCTBEHHOE BIOKETHOE
OBPA3OBATEJBHOE YYPEKIEHWE BBICIHIETO OBPA30OBAHUSA
«JIYITAHCKHIA TOCYIAPCTBEHHbBII YHUBEPCUTET
UMEHH BJIAIUMMAPA JTAJIS»

(I)alcy.aneT KOMIILIOTEPHBIX CHCTEM U HH(l)OpMaHHOHHle TE€XHOJIOTHH

Kadenpa npukaaanoii marematnku

YTBEPXIAIO

//;:;g_;,ll@gaH (baKyIbTeTa KOMITBIOTEPHBIX CHCTEM
Zoo 0 OBPAG Tiin
O o OBATE bz o

5 ;k“":*gm; OPMaLlMOHHBIX TEXHOJIOTUH
T ‘44,\\\*}‘ p‘* 2 Z
& % /—\c‘;' X il
o\

—— 28 o
§ TN | KoueBckuit A.A.
S\ MHOOPUALYORebiy [ 5 5] ey Cre 223 T
55\ TEXHONOT W — e ,
B, N
e - S

R\
W

©®OHJ{ OHEHOYHLIX CPEJICTB
no y4yeOHO# THCHHIIHHe

MatemaTnka
22.03.01 MarepranoseneHne u TeXHOTOIMH MaTepuaion
«Matepuanosenenue B MaITHHOCTPOEHU Y

Paszpaborunk:
p y
JIOLIEHT /|

Maisii B.B.

DOC pacecmoTpeH u 0106peH Ha 3acenanuy Ka(enphl IpUKIagHON MaTeMaTHKH
ot 18 ampens 2023 r., mportokon Ne 10

3aBezyromuit kadenpoit mpukiaHO MaTeMaTUKH ,%Z’Maﬂblﬁ B.B.
v 7

JIyranck 2023 r.



Macnopt
(GoHIa OLIEHOYHBIX CPEACTB MO0 Y4eOHOM AUCHUIJINHE
«MaremMaTukay

Ilepeyens koMneTeHUMH (3J1IEMEHTOB KOMIIETEHLUIT), (POPMHUPYEMbIX
B pe3yJIbTaTe 0CBOCHUs Y4eOHOM IMCUMIIINHBI

Kon dopMynupoBKa KonTtpompyem Oransl
KOHTPOJIUPYEMOU KOHTPOJIUPYEMOU bI€ TEMbI Y4eOHOU dhopmMupoBaHus
/i KOMIIETCHITHH KOMITETCHITHH JTUCIUTUTAHBI (cemectp
W3y4YCHUS )
OIIK-1 CIIOCOOHOCTH Tema I. 1
HCITOJIh30BaTh Jlunetinas anrebpa (HavaabH
IIOJIOXKEHUSA, 3aKOHBI U bIi1)
METOJIbl €CTECTBEHHBIX Tema 2. 1
HAYyK ¥ MaTeMaTUKH | AHaJIMTHYECKAs (HayaJbH
JUIs  pelleHus 3ajad | TeOMETPHSI blIif)
WHKCHEPHOM Tema 3. 1,2
NEeSITEIIbBHOCTH MaremaTrueckuit (HayasbH
aHau3 bII)
Tema 4. 2
KommekcHsiil aHanus (HavaabH
bII)
Tema 5. 2
Huddepenunanbable (HayabH
ypaBHEHUS bIi1)
Tema 6. 3
Teopus psmoB (HavaabH
bII)
Tema 7. 3
Kpatnsie U (HayabH
MMOBEPXHOCTHHIE 1317
WHTETPAJIBI
Tema 8. 3
Teopus nomus (HayaJbH
bIi1)
Ioxka3zaTe/in 1 KPUTEPUH OLCHUBAHUA KOMIIETEHIUH,
OIMMCAaHHC IKAJ OLICHUBaAHUA
Kon [Toka3zarenb KonTpomup Haumenos
KOHTPOJIHPYEMOi OILICHUBaHUS (3HAHUS, yeMbI€ TEMBI aHUe OIEHOYHOTO
/m KOMITCTCHITHT YMEHUS, HaBBIKH ) yaeOHOMH cpencTBa
JCITUTIIAHBI
OIIK-1 3HaTh: OCHOBHBIC MOHSTHUSA Tema 1, ®poHTaTb
u METOIbI Tema 2, HEIE u
MaTEMATHYECKOT'O Tewma 3, VHIUBUyaJIbHbIE
aHaIu3a, B qacTu Tewma 4, OTIPOCHI;
muddepeHmanTbHOT0 | Tewma 5, KOHTPOJIbHBIC




HUHTETrpajbHOIO Tema 6, paboTsI;
HCYHCIICHMS, TEOpUHU Tema 7, VHIUBUyaJIbHbIE
PSIOB; TEOPUU JIMHEWHOMN Tema 8 /moMariHue
anreOpbl; aHATUTHYECKON 3aJlaHus; DK3aMEH
reOMETPHH; TEOpUU
mudepeHITaTbHBIX
YPaBHEHUN; OCHOBHBIE
aJITOPUTMBI THITOBBIX
YHUCIIEHHBIX METO/I0B
pELIeHNs MaTEMAaTHYECKUX
3azad.

YMETB: HCII0JIb30BATh
METOJIbl MaTeMaTH4ECKOI0
aHaJaWu3a, aHaJIUTHYCCKOM
reOMETPUHU, JIMHEWHON
anreopsl, TEOPHUH
GyHKIMH — KOMILJIEKCHOTO
IIEPEMEHHOT0;
UCIOJIb30BaTh  OCHOBHBIE
IPUEMBI 00paboTkH
JKCIEPUMEHTAIBLHBIX
JAHHBIX.

BJIAJIETh HaBbIKAMU:
MaTeMaTH4YECKUMHU
MOHATUAMM M CHMBOJIAMH
TUISL BBIPAKEHUS
KOJIMYECTBEHHBIX u
KaueCTBEHHBIX
OTHOIIICHHH,
MaTeMaTHYECKUMHU
METOJIaMHU ¥ AJITOPUTMAMH
B IIPUIIOKEHUAX K
TEXHUYECKHM HayKaM.

@®oHabI OLIEHOYHBIX CpeaACTB 110 JTUMCHHUILJIHHE «MartemaTuka

Bonpocs! 419 @ POHT a/IbHbIX U MHANBUAYA/1bHbIX OPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue cucTeMBbl JIMHEWHBIX  adreOpauvyecKuX  ypaBHCHHH  Ha3bIBAOTCS
OIpeECIEHHBIMU, HEOTIPEAEIEHHBIMU, HECOBMECTHBIMU?

2. Kakoii sBisieTcst KBaJipaTHasl CHCTEMa JTMHEHHBIX anreOpandecKux ypaBHEHUH, €CIIH
€€ OIIPENIEIUTENb PABEH HYIO?

3. Kakoit nmomkHa OBITh cHcTEeMa JMHEHHBIX anreOpanyecKuxX ypaBHEHUH, YTOObBI ee
MO>HO ObLITO pemaTh MeTogoMm Kpamepa?

4. Cucrema TUHEHHBIX alreOpandeckux ypaBHeHUH permraercst meronoMm ["aycca. Kak
y3HaTh, YTO OHA OMpeJIeIeHHAs], HeOoNpeesieHHas!, HECOBMECTHas?

5. Yro Takoe matpuna? Kakumu MoryT ObITh MaTpHUIIbI?

6. Kakue matpuiipl MO>KHO TiepeMHOKaTh? Kak oHM epeMHOKaroTCs?

7. Yto Takoe onpeaenuTeas BTOPOro nopsiaka’?




8. UTo Takoe ompeaenuTens TPEThero mopsaka?
9. Uto Takoe MUHOD DIEMEHTA a;; ONpPEIETUTENs?

10. Yro Takoe anredpanueckoe JONOJHEHHUE HIIEMEHTA ¢, i ompeeTuTeNs?

11. Yro 3HAUUT Pa3N0oXUTh ONPEICTUTENH 110 JIEMEHTaM CTPOKU WK cToNOa?

12. Kakass Marpuiia Ha3bIBaeTCsl OOpaTHOW MO OTHOUIEHWIO K JAaHHOW KBaapaTHOU
matpuue?

13. Kak 3anmucaTh KpaMEpOBCKYIO CHCTEMY JIMHEWHBIX alreOpanvyecKux ypaBHCHHH B
MaTpuyHoOi popme?

14. Kak mocTpouTh OOpaTHYIO MAaTpHUIly JUIsl JaHHOW KBaJpaTHOM MAaTPHUIBI C
OTIpeICTUTENIEM, OTITUYHBIM OT HYJIs?

15. Yro Takoe BekTOp? ero anuHa? opT BeKTOpa?

16. Cchopmynupyiite CBOMCTBA ONEPALUH CIOKEHHUS BEKTOPOB.

17. pu kaxux yenosusx: 1) |d@ + b| = |a| + |b|?7 2) |@ + b| = |a| — |b|?

18. Kakue HECKOIbKO BEKTOPOB HA3bIBAIOTCS JIMHEWHO 3aBUCHMBIMHU? JIMHEHHO
HE3aBUCUMBIMU?

19. Kak reoMeTpuYecKd pacrojararoTcsi Tmapa WM TpOHKa BEKTOPOB JIMHEHHO
3aBUCHMBIX BEKTOPOB? JIMHENHO HE3aBUCUMBIX BEKTOPOB?

20. Yto Takoe 0a3Wc HEKOTOPOTO MHOXKECTBA BEKTOPOB? KOOPAMHATHI BEKTOpa B
BbIOpaHHOM Oa3uce?

21. ChopmynupyiTe MpaBUIIO CIIOKEHUS IBYX BEKTOPOB, 33JJaHHBIX Pa3I0KCHUSIMHU B
HEKOTOpOM Oasuce.

22. ChopMmynupyiTe TIOHSATHE TMPSAMOYroJibHOro ©6asuca W TPSAMOYTOJIBHOU
JEKapTOBOM CHCTEMBI KOOPIMHAT.

23. Uto Takoe CKalsIpHOE, BEKTOPHOE U CMEIIaHHOE Mpou3BeeHHEe X BeKTopoB? Kak
ux BeuuciATh? [lepeuncnure ux cBONCTBA U TEOMETPUUYECKUM CMBICT.

Tema 2. Ananumuueckas ceomempusi.

24. Yto Takoe anreOpamueckas guHuUsA?  Cdopmynupyiite Teopemy 00
WHBapUAHTHOCTH TOPSI/IKA areOpandecKon JINHUH.

25. Hanumure  paBeHCTBA,  BBIpAXKAIONIME  YCJIOBUS  MApajUIETbHOCTH U
NEePIEHANKYIIIPHOCTH ABYX MPSIMBIX HA IIOCKOCTH.

26. ITouemMy MIOCKOCTH M TOJBKO OHU HA3BIBAIOTCS MOBEPXHOCTIMH 1-TO mopsiaka?

27.Yto Takoe smurc? ChopMyaupyidTe CBOHWCTBO (DOKAIBHBIX PATUYCOB TOUYKH
amunca. Haliinre KoopIuHaThI IEHTPa CUMMETPHUH, TIOTYOCH.

28. Kakue mpsiMble Ha3bIBAIOTCS aCUMIITOTaMu TunepOosbl? Hamuimure ypaBHEHUS
aCHMIITOT TUNepOoIbl 4x~ — 9y~ = 36.

29. Ilpsimast L 3amaHa ypaBHEHHEM C YIrJioBbIM Koddduuuentom y = kx + b.
[TosicHuTE reomMeTpUYecKuil CMbICI k U b.
30. Ilpsimble L, m L, 3agaHel ypaBHeHMAMH L,:v =k,x +b;, L.:v = k,x+ b,.

Hanummre ycnoBus mapamienbHOCTH U MEPIEHANKYISIPHOCTH 3TUX MPSMBIX.
31. Kak reomerpuyeck OOBSICHUTD, 4YTO CUCTEMA YPAaBHEHUH
{Aix +B,y+C, =0
A, x+ B,y+C, =10
SBJISIETCS HECOBMECTHOM? COBMECTHOM M HEONPENEIEHHOW? COBMECTHOW U
onpeIeIeHHOMN?
32. Ilpu kakoM YCIOBUM IUIOCKOCTh M TMpsMas B TPOCTPAHCTBE MapajieidbHbI?
NEPIEHIUKYIISAPHBI?
33. Hanumure ycinoBue NepHeHAUKYISIPHOCTH MPSMBIX B TPOCTPAHCTBE.
34. Harmumure oOmiee ypaBHEHHE IUIOCKOCTH. KakoB TreoMeTpUyecKHil CMBICT
KO3 PUITMEHTOB ypaBHEHUS?



35. Hanumure ypaBHEHHE IIJIOCKOCTH, MPOXOJAIIed dYepe3 3 3aJaHHbIE TOYKHU
My (x5 9052, ) My (255 ¥55 25), Ma(xg;¥5; 23).

36. 3anumuTe ypaBHEHHE IUIOCKOCTH, MPOXOJAIICH dYepe3 JaHHYI0 TOUYKY
My (xy; ¥y 2p) HEPICHIUKYIAPHO BeKTOpY 11 = (A4; B; C).

37.Yto Ttakoe ommuncoun? Kakumu TUHUSMH  SBISIIOTCS  €r0  CEUCHUs
KOOPJAWHATHBIMU TIJIOCKOCTSAMH B MPSAMOYTOJIbHOM AEKAPTOBOM CUCTEME KOOPAUHAT?

38. B kakoM ciydae OIUIMIICOM]] Ha3bIBaeTCs DIUIHIICOMAOM BpameHus? Ilpu
BpaIlCHUHU KaKoi PUTypsl 1 BOKPYT KaKOH ocH OH oOpasyercs?

39. Kakoii cummerpueit 0671a1al0T OXHOTIOJIOCTHBINA U IBYIOJIOCTHBIA THIIEPOOIIOHIBL,
napaboIouIbl U IoueMy?

40. Hartucath ypaBHEHUS JIMHHHA, OOpa3ylONIMXCS B CEYCHUH KOOPAWHATHBIMU
IUIOCKOCTSIMU TUIIEPOOIOUA0B U MapabosIouA0B, 3aJaHHBIX KAaHOHMYECKUMHU YpPaBHEHUSMHU.
Hapucosats 31 1uHUM.

Tema 3. Mamemamuueckuii ananus.

41. Kakoe 4iCII0BO€ MHOYKECTBO HA3bIBAETCSl OTPAHUYEHHBIM CBEPXY?

42. Kakoe 4iciioBO€ MHOKECTBO Ha3bIBA€TCS OTPaHUYEHHBIM CHU3Y?

43. Kakoe 9iciioBO€ MHOKECTBO HA3bIBACTCS OTPAaHUYCHHBIM CHU3Y?

44, Yto Ha3bIBACTCS TOUHON BEPXHEH rpaHUIEH YHCIIOBOTO MHOKECTBA?

45. Yro Ha3bpIBaETCS TOUKON HM)KHEW I'PAHUIEHN UMCIOBOIO MHOYKECTBA?

46. YUTo Ha3bIBaCTCS MOIYJIEM JICUCTBUTEIHLHOTO YnCiia?

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

48. Tlpu kakux ycinoBusx |x + yv| = —|x| + |v].

49. Hanmumute HepaBEHCTBA, CBSA3BIBAIOIINE MOIYIb CyMMBI U PA3HOCTH JIBYX UHCEIN C
CYMMOM U pa3HOCTHIO UX MOJYJIEH.

50. N306pasure rpaduk QyHKknu y = sign x.

51. Nzo6pasute rpaduk GyHKIHK ¥ = [x] — [ie/1as 4acTh YUCIA x.

52. ChopmynupyidTe  TeopeMy O  Tpeneiae  OrpaHUYCHHOM  MOHOTOHHOM
¢GyHKunu(oCcIe10BaTeNLHOCTH).

53. Jlaiite onpenenenne moustus lim f(x) = A Ha s13bIKe § — =.
-

54. Maiite onpenenenue moHsTusA lim f(x) = A , UCONB3ys MOHATHE OECKOHEYHO
a—Ha

MaJioi (QYHKIMM IIPU X — a.

55. ChopmynupyiTe TeOpeMy O CKATON MTePEMEHHOM.

56. CopmymnupyiiTe TeopeMy 0 IpeaeIbHOM EPexo/ie B HEPaBEHCTBE.

57. Chopmynupyite TeopeMy 00 OrpaHUYCHHOCTH (PYHKITUH, UMEIOIICH Mpesen mpu
x = a.

58. ChopmynupyiTe TEOpeMbl O TpeaesiaXx CyMMBbI, TPOW3BEJACHUS M YaCTHOTO
GyHKINHA.
59. ChopmynupyiiTe onpeaesicHIe MOHITUS lim+ f(x) = A Ha s13BIKE § — &.
X
60. Chopmynupyiite onpenenenue mousatust lim f(x) = A Ha s13bike § — &,
I

61. Jlaiire onpenenenue mousitus lim fx) = A.
x—++ oo

62. aiite onpenencuue mousatust lim f(x) = A.

x—+—oo
63. Jaiire onpenenenue moustus lim f(x) = A.

H—Hoa
64. Hanumute niepBbIii 3aMeuaTeIbHBIN MPEeN U MPEeIbl, CBI3aHHBIC C HUM.
65. Hanummre BTOpOi 3amMeyaTenbHbIN peseN U Mpeieibl, CBI3aHHbIC C HUM.
66. [laiiTe onpenencHue moHaTus lim f(x) = +oo.

-



67. 27.Jlaiite onpeaenenue nousaTys lim f(x) = oo.

x—+a

68. Vicronb3ys onpejieneHne NpOU3BOIHOMN, HaliauTe y'(4), eciu y = +/x.

69. 'eomeTpuueckuid cMbICI MPOU3BOAHON. HamumuTe ypaBHeHHE KacaTelbHOM K
rpaduxy GyHKUIMU y = arctg x B TOUKe x = 1.

70. Haiizure yriibl, moji KOTOPBIMH NIEPECEKAIOTCS JIMHUK X~ + vy = 8, ¥* = 2x.

71. IlpuBenute npumep (QyHKUIUHM, TpaduK KOTOPOH HMEEeT B HEKOTOPOH TOYKE
BEPTUKAIBHYIO KacaTelIbHYIO.

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

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

74. Yto MoxHO cka3ath o audpdepeHnupyeMoctd cymMmbl GyHkuuil f(x) + gl(x) B
TOYKE X = x, €CJIU, B 3TOH Touke: a) GyHKuus f(x) nuddepenumpyema, a pynkuus g(x) He
maddepentmpyema? 6) ode Gpyukimu f(x) u g(x) e muddepeHupyempI?

75. Ucnonb3ys ~ ompeneieHde, — MOKaXuTe, 4910  QYHKOMA vy = x°- — 2x
muddepeHipyemMa B Touke x = 2 U Haiinute e€ nuddepeHnuan B 3Toil Touke.

76. SIBisieTcst TM HENMPEPHIBHOCTh (DYHKIIUU B JAHHOW TOYKE JOCTATOYHBIM YCIOBHEM
muddepentmpyemoctu? OTBET 000CHOBATH C MTOMOIIBIO TPUMEPA.

77. s xakux pynkuit quddepennman paped npupanieHuto? [IpuBenure mpumep.

78. Chopmymnupyiite, B uYEM COCTOUT TE€OMETPUYECKUU U (DU3HUECKUN CMBICI
nuddepennuana.

79. Uto moHMMaeTCs 101 MHBApUAHTHOCTHIO (hopMBbI niepBoro nuddepenuana?

80. Ucnonw3yss dopmyny s BeuuciaeHus auddepeHnuana, Haiaure dy, €CiH
¥ =x-+sinx + cos x.

81. Ilyctb y =sinx, x = cost Kakue u3 cieqylonmx paBeHCTB CIPABEIIUBBI:
dyl..m = 0; dyl._1 = dx; dyl|,_1 = — dt?

82. MoxeT 1 cymecTBoBaTh [ (x,), €ciiu He cymecTByer [ (x,)?
83. Haiimure '™ (x), ecin f(x) = Inx - x.
84. Beruucnure, UCITONTB3YsI MPaBUIIO Jlonurans:

a) EEE. w; 0) xli—ﬂluxm'
85. Hanumure dopmyny Teitmopa mis ¢yHkuuu f(x) ¢ OCTATOYHBIM UJICHOM B
dopwme: a) [leano; 6) Jlarpanxa.
86. Pasnoxure Gpynkuuro f(x) = In cos x no popmyse MakiopeHa 10 4WIEHOB ¢ x *.
87. C nmomomsio hopmynsl MakiaopeHa WIM KaHOHHYECKUX Pa3IoKEeHUH MOIyduTe

npuOIKEHHYI0  (GopMyny (OrpaHMYMBAsCh WIEHAMH MOPAAKA x°) JuId  (DYHKIHMIA:
aA)y=v1+x,x=0 x| <1;0)vy=In(1+3x),x—=0,|x] <1/3.

g™ —1¥bx

88. Haiigute uncna a u b Takue, 4o lim —= = 1.
=0
89. Uccnenyiite byHKIIH " MTOCTPOMTE ux rpaduku:

(x—2) 2 (x4+4)
4 ;6
90. Kakoii W3 KOHYCOB, OINHMCAHHBIX OKOJO JIaHHOTO Iapa paauyca R, HMeeT

= :L = 3 _ o2
a)y )y =—=—pB)¥y=V1-—x=

HaWMCHBIIHH 00beM?

91. Kakass QyHKIMsA Ha3bIBacTCs ME€PBOOOPA3HOM MO OTHOWICHUIO K (QyHKIUH f(x),
3a/IaHHOM Ha JJAHHOM MPOMEXYTKE?

92. Yem otnuyaroTcs JiBe IepBooOpa3Hbie (YHKIMH IS OJHOW M TOM K€ (PYHKIIUU HA
OJIHOM U TOM K€ MPOMEKYTKE?

93. B ueM coCTOHUT CBOMCTBO JIMHEWHOCTH ISl HEOTIPEACIICHHOTO HHTETpaia?



94. 3anummuTe GopMyITy HHTETPUPOBAHHMS 110 YACTSAM B HEOIPEICICHHOM HHTErpale.
95. Kakyto MOJICTAHOBKY HYKHO BBITIOJTHUTH TUTST paroHaIH3aIuu
unrerpanaf R (x, {x) dx?
96. Ykaxute PaLMOHATIU3UPYIOLIYIO [IOJICTAHOBKY TUISL
n [ox+f
unterpaia R (x, "= ) dx
N yxtd
97. Kakoit mHTerpan Ha3pIBaeTCsa HEOepymuMes?
98. CopmymnupyiiTe 1OCTaTOYHOE YCIOBUE CYIIECTBOBAHUS IIEPBOOOPA3HOM.
99. Yemy pasen [ F'(x) dx? [ dF (x)?
100. Yemy paBHa mpoU3BOIHASI HEOTIPEACICHHOTO HHTETpaia?
1 .
101. IMokaxwure, 4uro ¢yHkouu F,(x) = —=-cos2x; F,(x) =sin“x sBIsIOTCA

NepBOOOPa3HBIMU OJHOU U TOM k€ (DYHKIIMU Ha YUCITIOBOU OCH.
102. Tokaxure CIIPaBEIIMBOCTD bopmybl TUISL TaOJIUYHOTO
unrerpana [ x™ dx;(n # —1).
dx
a’+a®’

103. Jlokaxute CIpaBeauBOCTb GOPMyYIIBI ist TAGIMYHOTO UHTETpana |

dx

;J=
—lg——=== IZI) CBeId €ro K TaOJIMYHOMY.
= t+pxtqg ! (f]" 4 ! A y

104. Boruncnure unrerpan [

dx 2
105. Boruucaure unrerpai [ [T (q — % < III), CBEJIS €0 K TaOJIUMYHOMY.
pxt+q

dx

106. Boruncnure unTerpan [ , CBEJIS €T0 K TAOJIMYHOMY.

107. Bouuc/IUTe ¢ MOMOUILIO HHTETPUPOBAHKS 10 YacTsM | x - sin ax dx.
108. 3anuiuTe HHTErPaIbHYI0 CYMMY, COCTaBIeHHyI i GyHKimd f(x) Ha
npomexyTke [a; b]. OObSICHUTE CMBICI BETMYHH, BXOAAIINX B GopMyITy.

109. Kakoii reoMeTpuuecKuii CMBICII UMEET ONpPEEIICHHbIH UHTErpa f: f(x) dx, roe
f(x)- HeTIpepbIBHAS HEOTPHUILIATEIbHAS PYHKIIHS?

110. ChopmynupyiiTe IOCTATOYHBIC YCIOBUS HHTErpupyeMoctu ¢GyHkimuf(x) Ha
KOHEYHOM IIPOMEXKYTKE [a, b].

111. Kakas ¢pyHKIMS Ha3bIBACTCA MHTETPUPYEMOM Ha POMEXKYTKe [a, b]?

b b

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

113. ChopmynupyiiTe HEOOXOIMMOE YCIOBHE WHTETPUPYEMOCTH (YHKIIUA Ha
NPOMEXYTKE [a, b].

114. Yemy paBeH OIpeneNeHHBIA HMHTETpall OT HEYETHOW (QYHKIUU IO
CUMMETPHYHOMY MPOMEXKYTKY[—a; a]?

115. Ecnu npepensl MHTErpUpPOBaHMS IIOMEHATH MECTaMHM, TO KaK HW3MEHUTCS
BeMYMHA UHTErpana? Beipazure 3To CBOWCTBO (HOPMYIIOi.

116. ChopmynupyiiTe CBOHCTBO JIMHEHHOCTH ONPEACICHHOTO UHTETpaa.

117. CopmynupyiiTe CBOMCTBO, CBSI3bIBAIOINIEE 3HAKW (DYHKIIMH W OMPEACICHHOTO
UHTETpaja Ha IPOMEXyTKe [a, b].

118. ChopmynupyiiTe  CBOMCTBO 00 HWHTETPUPOBAHWUU  HEPABEHCTBA  MEXKIY
(GyHKLIUAMHU HA IPOMEXYTKE [a, b].

119. ChopmynupyiiTe CBOMCTBO 00 OLIEHKE MOIYJIS ONPEASICHHOTO HHTETpaa.

120. Cpopmynupyiite TeopeMy O CpelHEM Ui OIPENeIIEHHOr0 HHTerpajia oT
HETNPEPHIBHON (DYHKITHH.

121. 3anummute Gpopmyny Hetorona — JleiiGHuma.

122. llpuBeauTe TEOMETPUUYECKYIO MHTEPIPETANMIO TEOPEMBl O CpeaHEM s
OTIpeIeIEHHOTO UHTErpaa.



123. Yto Takoe cpennee (MHTErpajgbHOE) 3HaYeHHE (QYHKIUU f(x) Ha MPOMEKYTKE
[a, b]?

124. Chopmynupyiite ormnpeneneHue HECOOCTBEHHOTO HHTerpaia l-ro poaa c
0ECKOHEUHBIM BEPXHHUM IIPEJEIOM OT HEMPEPbIBHON (PYHKILIUH.

125. Chopmynupyiite omnpeneneHue HECOOCTBEHHOTO HHTerpaia l-ro poma c
0ECKOHEUHBIM HI)KHUM IIPEJIEIOM OT HEPEPBIBHOW (DYHKIIMH.

126. Kakoii HecOOCTBEHHBII HHTETPal HA3bIBAECTCS A0COIIOTHO CXOMAIMMCS?

o Foo dx
127. YxaxuTe, U1 KakuX 3HAYCHUH NapameTrpa p HUHTErpail fﬁ 5 (a = 0)
&

SIBIISICTCS CXOSIIUMCS, a JUTSI KAKMX 3HAYEHUH — pacXoIsIIMCs

128. 3anumute GopMyIbl, BRIpaXKaroliue CBOWCTBO JIMHEWHOCTH JIJI1 HECOOCTBEHHOTO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM MPEAEIIOM.

129. ChopmynupyiiTe Tpu3HAK CpaBHEHHUS B KOHEUYHOHW (opmMe Ha mnpumepe
HECOOCTBEHHBIX MHTETPAJIOB 1-r0 poja ¢ 0ECKOHEYHBIM BEPXHUM IPEACITIOM.

130. Yro Takoe nonusiil puddepenuuan pynkunu z = f(x,y)?

131. 3anumuTte GopMyay, ONPEIENSAIONIYI0 YAacTHYIO IPOU3BOAHYIO (DYHKIUH
z = f(x,¥) 10 IEPEMEHHON y B TOUKe M, (x4, v ).

132. Kakas ¢hyHKIHS IBYX apTyMEHTOB Ha3biBaeTcs nquddepeHaupyeMoii?
133. 3anumuTte GopMyny, BBIpaXarOMyl0 MOMHBINA aupdepeHnuan  QyHKIUU
z = f(x,y) 4yepe3 e€ 4aCTHBIC IPOU3BOJHBIE.

134. 3anumuTe (opMyiy, BEIpaKaIOUIYI0 BTOpOi MoiHbIN auddepenunan GyHKIuN
z = f(x,y) 4yepe3 e€ 4aCTHBIC IPOU3BOJHBIE.

135. Kak  cooTHOcsATCS ~ MeXAy  CcOOOW  CBOMCTBAa  HENpPEPHIBHOCTH U
nuddepeHIIpyeMoCcTH GYHKITUN JBYX ITEPEMEHHBIX ?

136. Kakasa ¢ynkuus z = f(x,y) Ha3bIBaeTCs HENPEPBHIBHOM B Touke My (x,, v, )?

137. Kak ompenensercs eBKIMIOBO paccTosiHue p(M,,M,) Mex1y OByMs TOYKaMHU

M {x .11}, . ,x,':ﬂlz' )I/I M (x.‘l‘:}, ,x,'f:') M-MEPHOTO IPOCTPAHCTBA?

138. Kakast Touka MHOKECTBa E Ha3bIBAaeTCs BHYTPEHHEH? rpaHU4HOM?
(@ (o) ()

139. Yto Takoe §-OKPECTHOCTb TOUKK My (x, x5 , v , X )?

140. Kakoe MHOeCTBO E Ha3bIBAETCSI OTPAaHMUCHHBIM? 3aMKHYTBIM? CBS3HBIM?

141. Chopmynupyiite ompenenenue mnpenena QyHkuun f(M) = f(x,¥) B Touke
My (g, o)

142. CpopmynupyiiTe TeopeMy O pPaBEHCTBE BTOPBIX CMEIIAHHBIX MPOU3BOIHBIX
dysumn z = f(x, 7).

143. Kak  cooTHOCSATCS ~MeXAy Cco0oi cBoiicTBa  Au(QepeHIUpyeMOCTH |
CYILECTBOBAHMs IIEPBBIX YACTHBIX MPOU3BOIHBIX QYHKIMH z = f(x, )7

144. Chopmynupyiite onpeaesieHue Mpou3BOAHON QyHKITHH

145. u = f (M) = f(x, ¥, z) 10 HaIIPABJIECHUIO BEKTOpa 1.

146. 3anumuTe GopMyiy, BeIpakKaroLlyl0 MPOU3BOAHYI0 GyHKIUH 1 = f(x,Vv,z) 1O
HaIIPaBJICHUIO BEKTOPA °= (cosa, cosf, cosy ) uepe3 4acTHbIE IIPOU3BOAHBIE (DYHKIIUU 1.

147. 3anumurte GopMyiy, CBSI3bIBAIONIYI0 gradit U MPOU3BOIHYIO % B 3a/JIaHHOU

TOYKE CKJIIPHOTO TIOJIA 1.
148. Kak cBs3aHbl HampapieHUs HauOonbliero pocra QyHKuuM u = f(x,¥,zZ) C
BEKTOpOM grad u B paccMarpuBaeMoil Touke M (x, y, z)?

du . Bu o
149. Bripa3ute max -7 ¥ min — uepes grad u B 3alaHHOM TOYKE CKAJIIPHOTO IOJIA 1.



150. 3anumute  Gopmyny g MPOM3BOIHOM j—j CIOXHOW  (yHKIHH
z=z(u,v), u=ulx,y), v=v(xy).

151. 3anumurte QopMyny A MPOU3BOJHOM :—i HESIBHOW (YHKLWH, 3aJaHHOH
ypaBHeHUeM F(x,y) = 0.

152. 3anumute GopMynsl Ass MPOU3BOIHBIX Z—j, S—j HESIBHOM (DYHKIIUM, 3aJaHHOU
ypaBHeHMeM: F(x,v,z) = 0.

153. ChopmynupyiiTe  ompeneneHue  JIOKATBHOTO  MakKCUMyMa  (JIOKaJIbHOTO
MHUHUMYMa) QyHKIUH z = f(x, V) B Touke My(x,, v, )

154. ChopmynupyiiTe HEOOXOIUMBIE YCIOBUSA, a TakKKe JOCTAaTOYHBIC YCIOBUS
3KcTpeMyMa QyHKIUM z = f(x, ¥).

155. CpopmynupyiiTe mpaBuiIO OTHICKAHUS HAMOOJBIIETO W HAUMEHBIIIETO 3HAUYCHUN
Gyskuun z = f(x,y) B OrpaHUYEHHOH 3aMKHYTOI 001aCTH.

156. Yo Takoe cTanuoHapHas To4ka QyHKuuu z = f(x,v)?

157. ChopmynupyiiTe onpeneneHUe yCIOBHOIO MakcuMyMma GyHKkuuu uw = f (M) npu
cBsa3U @(M) = 0 (paccMOTpHTE Cilydaii ABYyX MIIU TPEX IEPEMEHHBIX).

158. Cpopmynupyiite HEOOXOAMMBIE YCIOBUS YCIOBHOTO JKCTpeMyMa (PyHKIUU
u = f(M) npu cBsa3u @(M) = 0 no merony Jlarpanxa (paccMOTpHTe Cllydail ABYX MM TpeX

MePEMEHHBIX ).

159. Chopmynupyiite Teopemy Beiliepmrpacca 00 orpaHuueHHOCTH (DYHKIUH,
HEIMPEPHIBHOW B 3aMKHYTOH OrpaHUYCHHOM 00JIaCTH.

160. Chopmynupyiite Teopemy Beiiepmrpacca o CymecTBOBaHUM HAMOONBIIETO U
HaWMEHBIIIETO 3HAYCHUN (YHKIIUH, HETIPEPHIBHOM B 3aMKHYTOM OTpaHUYCHHOM 00JIaCTH.

Tema 4. KomnnexkcHblil ananus.
161. [Maiite onpeneneHre MHOXeCTBa C KOMILJIEKCHBIX ymcell. Kakue reomerpruyeckue

WHTEPIIPETAIIMHA STOTO0 MHOYKECTBA BaM U3BECTHBI?
162. Ilycty z, =1+, z, = —4 + 3i. Hailtu z, +z,, z, —z,, (z,+ z,) (2, — z,),

2] |IM

[E]

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

164. Yto Ha3bIBAIOT apryMEHTOM KOMIUIEKCHOTO Yucia z = x + iy, z # 07 Yro Takoe
TpUrOHOMETpHUUecKas (popma 3Toro umuciua?

165. Yncna z, =1—iV3, z,=(1—i)/(1+1i), z3 =1+cos(n/7)+ isin(w/7)
3anucaThb B TPUTOHOMETPUYECKOH opme.

166. Ucnonp3ys ¢opmyny MyaBpa, 3anucate B ainreOpandeckoi ¢opme uucia

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

r — r —
167. HaiiTu Bce 3HaU€HUA CIEYIOMIMNX BbIpaxeHuil: a) v —1 + iy 3; 0) V2v3+2i

168. z, =1 — i3, z, =+/3 + i. 3anucars B anreGpanueckoil popme uucna z, - Z;
(z,/z.)"%

169. Yucna z,, z, u z, 3anucaTh B IOKAa3aTEIbHON QopMe.

170. Yto Takoe kopeHb anrebpauyeckoro MHorowieHa P, (z)? Yro Ha3bIBalOT
KPaTHOCTBIO KOpHs? Onpenenure KpaTHOCTb KOpHS a=1 MHOIO4JICHa
P(z)=z"—-(2—-)z2+(3+20)z" —(4+i)z+ 2



171. Yucna a, = 1, a, = —i, a; = 2i — Bce NONAPHO Pa3IMYHbIE KOPHH MHOIOYJICHA
P(z), npu4eM a, — KOPEHb KPaTHOCTH 2, & @, U a3 — IPOCTBIC KOPHU. 3aIUIINTE Pa3I0KEHNE
P(z) Ha nMHEHHBIE MHOMKMTEIH, €CIIU €ro cTapmuii kodpGULUUEeHT p, = 1; Halinure ero
npyrue Ko PUImeHTsI.

172. B yem COCTOUT CBOICTBO KOpHEH BeLIECTBEHHOro MHorowieHa? Yucio
a, = —1+i sABISETCS KOpPHEM MHOrowleHa Py(z) = z*+ 4z +11z%+ 14z + 10; naiftn

OCTaJIbHBIE KOPHM P, (z), 3aIIMCaTh €ro Pa3JIoKEHUE Ha BELIECTBEHHBIC MHOXUTEIH IIEPBOM U

BTOPOU CTEIEHH.
173. Yto Takoe panuoHanbHas anredpandeckas apo0s? IlpuBeanre mpumepsl.
174. Kakyro panMoOHadbHYIO IpoOb HAa3bIBAIOT MPaBWILHON? HempaBmibHOU? J[poOb

=
m NpeaACTaBbTC B BUAC CYMMBI anrerquGCKoro MHOT'OYJICHA U HpaBI/IJ'H:HOI\/'I I[pOGI/I.
175. Kakue apoOu Ha3bIBAIOT SJEMEHTAPHBIMH PAllMOHATBLHBIMH aJIreOpandecKuMu

npo6smu? Ipo6s 1/ (x? + 1) pasnoxuTe B CyMMy JIEMEHTaPHBIX APOOEH.

Tema 5. [lugppepenyuanvrvie ypasrenus.
176. KakoB reomerpuyeckuil cMmbici ypaBHeHus vy '=f(x,v). Hamucats ypaBHeHue

KacaTeJIbHOM K MHTErpalbHOM KpUBOH ypaBHeHus y' = x vy~ B Touke My(1, 2).

177. laiite ompeneneHre H30KIUHBI AUGPEPEHIMANBLHOIO ypaBHEHUs v =f(x,¥).
W30KknMHBl ypaBHeHHs y' = x-/y ecTh: A) okpyxknocty; B) mpsamsle; C) mapaGonsr; D)
runiep6omsr; E) amnmuncer; F) HeT npas. oTBera.

178. lano ypaBHenue y' = x* — 2x + y. Hanummre ypaBHEHHE JMHHM BO3MOXKHBIX
TOUYEK SKCTPEMYMOB €Tr0 MHTETPabHBIX KPUBBIX. CaenaiTe yepTéx.

179. Coopmymupyiite teopemy Komm juist ypaBHenus y' = f(x,y). Ilycts Q —
o0JacTb, B KOTOPOU BBINOJHEHBI €€ yCIOBHUS 3Toro ypaBHeHus. Kakue u3 mocrnenyromux
YTBEPKACHHUM CIIPaBEJIMBEL: A) €ro HHTErpaibHbIe KPUBBIE MOTYT UMETH Pa3phIBhI 1-T0 poma
B {1; B) uHTerpanbHble KpUBBIE MOTYT UMETh YIJIOBOM 3kcTpemyM B {1; C) MHTEerpanbHbIe

KpUBBIE MOTYT Iepecekatscsi B 1; D) uHTErpanbHble KpHUBBIE MOTYT OBITH HPSIMBIMH

nuHusaMH, E) HeT mpaBuiabHOTO yTBEepKAeHUsA? OTBET 000CHOBAT.
180. Peumre 3anauy Kowm: (1 + y=)dx + xydy =0; y(1)=1.

o O E—
181. Haiinute Bce pemeHust ypaBHeHus xy' = v + 4/ y% — x %

182. Haiigute oOmue perieHus (MHTerpaisl) ypaBHEHU:

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

184. Haiigute Bce IMHUM, Y KOTOPBIX OTPE30K KacaTeIbHON MEXIY TOUKOW KacaHus U
OCbl0 alcCIHCC JAETUTCS IMOMojaM B TOYKE IEPEceUeHUsi C OChbl0 OpAMHAT. YKa3zaHue:
Hcnonp3yiiTe ypaBHEHUE KacaTE€IbHON K KPUBOM.

185. Cpopmymmpyiite Teopemy Komm mns ypaBuenus y'' = f(x,v,v"). Kakos
TeOMETPHYECKHI CMBICI Ha4alIbHBIX ycioBuil y(0) = —1, ¥'(0) = 1 a1 3T0r0 ypaBHEHUS?
N306pazute npuOIMKEHHO HHTEIPAIbHYIO KPUBYIO B OKPECTHOCTH HA4aIbHOM TOUKH, CUHTAs
IS onpeiesieHHOCTH y'' = 0 B 3TOW OKPECTHOCTH.

186. Haiitu 3HaueHWEe o, IPH KOTOPOM (YHKIHA ¥ = x° SBISETCA PEIICHUEM
ypaBHeHus x(x — 1)y" — (2x — 1)y’ + ay = 0.

3

187. Mano ypaBuenue: y''* + xy'' = 2y'. C nmomMompi0 KakoW MOJCTAHOBKA MOYHO

MOHU3HTH €ro Mmopsaaok? Hanmummre oOutuii BUI TaKUX ypaBHEHH.
188. Haiigute o0mme pemeHus yYpaBHEHHUH METOJOM IOHIKEHHs TOpsIKa: a)

rif
y’=Inx;6)v"' =L +x.
X

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



190. Kak ¢ nomompro (GyHIaMEHTAIbHOW CUCTEMBI pemeHudl y,(x), .., V,(x)
3anucaTh obOmee pemeHune ypaBHeHus L[v] = 0? Iloyemy HyneBoe pelieHHE HE MOXKET
BXOJUTH B (DyHIaMEHTAIbHYIO CUCTEMY pelleHU ypaBHeHus L[y] = 07

191. Mano ypaBuenwue: y'"' — 5y' + ay = 0. [Ipu kakoM 3HaYeHUH O YUCIO 3 Oyaer
KOpPHEM €ro XapaKTepUCTHYeCKOoro ypaBHeHHs? Haiitu ofmee perieHue JaHHOTO
nudepeHIaIBHOTO YpaBHEHHUS MTPY HAWJIEHHOM 3HAYEHUH 0.

192. JluneitnHoe opHOpoaHOe Au(QepeHInanbHOe ypaBHEHHE 3-T0 TOpsiiKa C
MOCTOSTHHBIMU KO3()(pULIMEeHTaMU UMEeT YacTHbIE pemeHus: 1, sin 3x. OTo ypaBHEHUE MOXKET
umeth BUI: A) v —9y =0;B) ¥'" —9y' =0; C) ¥'" +9y =0; D) ¥'" + 9yv' =0, E) mer
MPAaBUIILHOTO OTBETA.

193. Pemute nuHeliHOe ypaBHeHue y'' —2y'4+y =e*/x wMeromoM Bapuanuu
MPOU3BOJILHBIX MTOCTOSHHBIX.

194. Haiinute oOmiee pemieHue JIUHEHHOTO HEOJHOPOJHOTO YPaBHEHHS METOJIOM
HEONPENEIEHHBIX KOd(PUIIUEHTOB: v "—y=2e* —x .

195. HaiiguTe yactHOE pelieHHe JTMHEWHOTO HEOJHOPOJHOIO YpaBHEHHUS y “+y=te®,
YIOBJIETBOPAIOIIEE HadanbHbIM ycioBuAM v(0)=4, v{0)=-3, MeTomoM HeomnpenenEéHHbIX

K03 PHUITUEHTOB.
196. Haiigute oOriee perienne cucteMsl uhhepeHInanbHbIX YpaBHEHUH
dx 2x +
—=2x 1+,
dt i
il 3x + 4
— =3x + 4y.
dt i

197. Touka ¢ wmaccoil m JBWKETCA mnpsMoiauHerHo. Ha He€ neiicTByer cuia,
MPOMOPIHMOHANIbHAS KyOy BpEMEHHU, HCTEKIIEMY OT MOMEHTA, KOT/Ia CKOPOCTh ObLlIa paBHA v
(ko3 uument mponopunoHanbHOCTH paBeH k). Kpome Toro, Ha TOUKy IeHCTByeT cuia

COIIPOTUBJICHUA Cpcahbl, nponopuvuoHajibHasA  IMMPOU3BCACHUIO CKOpPOCTH n BpPECMCHHA
(ko> PUIMEHT NPONOPLUUOHAIBHOCTH paBeH k). Halinure 3aBHCMMOCTB CKOPOCTH OT

BpEMEHU. Y Ka3zaHue: NpUuMeHuTe 2-i1 3aKkoH HproToHa.

Tema 6. Teopus psoos.
198. JlaiiTe TmOHSATHE YHCIOBOTO psAa, e€ro cymmbl. Haiinure cymmy psna
n=1(7/8)".
199. CpopmynupyiiTe HEOOXOAMMBINM MPU3HAKA CXOJUMOCTH YHCIOBOTO psna. C ero
IIOMOII[BIO TOKAKUTE, YTO P 2o, (1 + 1/m)™ pacxoqures.

200. Mcrionp3ysi TpOCTEHIITHE CBOMCTBA YHCIOBBIX PSAIOB HAWAUTE CYMMY psiia

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

201. laubl psgsl ¢ MOJNOXKUTENBHBIME wieHamu: 2o a, (1) m X2 b (2),

. T S 1
limp B2+ = =

1 —*oo ﬁn
YCTAaHOBUTE KaKO€ M3 HWKECICIYIONUX YTBEPXKACHHH cripaBeIuBo: A) psa (2) cxomuTces,
eciu b, = na,; B) pan (2) pacxoautes, ecnmu b, = a,, n = 10; C) paza (2) pacxoaurcs, eciu

"

C IIOMOIIIBKO  IIPU3HAKOB CXOAHMMOCTH  3HAKOIIOJIOKHTCIBHBIX PAI0B

-

b, = 3"a,; D) pan (2) cxonured, ecnm lim b, = 1.

n>
—oa
202. Yto Takoe 3HAKOYEpEAYIOIIMUCS psAn? 3HAKONEPEMEHHBIN psan? aOCONIOTHAs U
YCIIOBHAsI CXOAMMOCTh 3HakomepemeHHoro psga? Cdopmynupyiite mpuszHak JlelOHua.

cosmn [
Kaxue U3 mepeuncneHHbIX HIKe PAI0B YCIOBHO CXOIATC: A) X7, — B) Z;‘:‘:l%; O)
= ninn n-

oo ':_1:'n

n=1 .5



203. Jlaiite monsTHE (GYHKIHMOHAIBHOTO pslia, €ro o6nacm CXOI[I/IMOCTI/I Haﬁzxme

)En J. xx’ B)Eu J. ”x ,F)

00J7aCTH CXOAUMOCTH (YHKIMOHAIBHBIX PSJIOB: a) 2o =17

oo 14x—x"
ooy n .

204. Jlaiite monsTHE Makopupyemoro (QyHKImoHanpHOro psiga. Haiinure Bce

+3}"

gin nx

3HAYEHHS X, IPH KOTOPBIX PSII 2y CXOJIUTCS a0COTIOTHO.

205. Cpopmynupyiite cBoicTBa MaKOPHPYEMBIX (GYHKIMOHATIBHBIX PAIOB. MOXKHO
1 TOYWIeHHO AU epeHIIMPOBATD P ey Bm_j ~? OtBeT 060CHOBAT.
n-

206. Uro Takoe creneHHOH pan? Pam Y7, a, x™ pacxomutes B Touke xp, = —2. C

MOMOIIbIO TeOpeMbl AOessl yCTaHOBUTE, KAaKOEe M3 CICAYIONIMX YTBEPKACHHUM CIPaBEIJINBO:
A) 3TO0T psin cxoauTcst aOCOMIOTHO B TOYKe x; = —1; B) 3T0T psix cxogurcs B Touke x, = 0;
C) 5TOT psix pacXoauTes B TOYKE x5 = 3; D) HET npaBMIILHOIO OTBETA.

|_r— ::I

)
n3t

207. Haiiqure 00:1acTH CXOAMMOCTH CTETICHHBIX PSAIOB: a) Xoe =1725m 0) )
(x—-1)""

B) En =1 ,an
208. Yo 3HAUUT pa3ioXUTh QYHKIIUIO B CTETICHHON psaA? 3aBUCAT JU KO PHUITMEHTHI

TaKOTO Pa3NIoKeHHs OT criocoda ero monydenusi? Paner Telnopa u Maknopena. Pasnoxus B
psit Maknopena gpynkuuto f(x) = x/(1 + x2), naitaure f£221(0).

209. Pa3noxute (QyHKIHMIO B PSII MO CTENEHAM X M YKKUTE 00JacTh CXOIUMOCTHU

dt.

x Bin2t

MOJTy4eHHOro paja: a) e ; 6) In (x*+3x +2);B) f

210. Paznoxure GyHKIUIO y=tg x B Pl Tepmopa 0 CTENeHsAM (x — T/4), BBIKCAB
nepBbie 3 wieHa, OTINYHbIE OT HYJIS.

211. Berauciaure TpUOIMKERHO C TOYHOCTBIO 10 1073, OLEHHMB MOrpEmHOCTh 0
npu3Haky JIeiiOHuIa 11 3HaKOUepeTyIOIIerocs psijia: fﬁD’E ™% dx.

212. Beimumure [Ba MEPBBIX, OTIMYHBIX OT HYJs 4J€Ha pa3jokKeHUs B psi IO
CTEIEHSAM X PEIICHUS YpaBHEHUs v "=2xy + 4y, yIOBIETBOPSIOLIEIO HAYaJIbHBIM YCIOBHAIM
¥(0)=0, y (0)=1.

213. Kakue wu3 cuenyromux nap QyHkuuid f(x) ¥ g(x) OpTOroHalbHBI Ha
npomexyrke [-1,1]: a) f(x)=x u g(x)=x%-1; 6) f(x)=x u g(x)=x"-1; B)
f(x)=xug(x)=x*-1?

214. Copmynupyiite ycnoBus Jupuxie paznoxumoctd GyHKUuu B psian Dypse Ha
INPOMEXKYTKE [ 1T, 7).

215. Hanummre Qopmynsl s koddduuueHtoB psga Pypse ¢QyHkuuu f(x),
Pas3JI0KEHHOM B 3TOT psifl B IPOMEKYTKax: a) [-m,m]; 6) [-1,1].

216. Hanummre psn ®@yppe Heu€THOM ¢(yHKuMu f(x), 3aJaHHOM Ha HPOMEKYTKE
[-m, ]

217. ®ynkuus f(x) B mpoMexxyTke [0,7] pasnoxkeHa B psag Pypbe a) IO KOCUHYCaM;
6) o curycam. Hanmmmre ¢popmyssl U1t KO3 HHUITMEHTOB 000X PSAIOB.

218. ®ynkuusa f(x) = —1 —x* B mpomexyTke [-2,0] pasnoxkena B psag Dypbe 1o
cunycaMm. Hanummre dopmysnsl anst kodgdumuento psga. [loctpoiite rpaguk CyMMBI 3TOTO

psna.
219. Pasnoxure B psag Pypre QyHKIUIO y=|x| B IpOMEKYTKax: a) [—T; 7]; 0) [0;27];

B) [—1;1]. IlocTpoiiTe rpadukn GyHKIMH U CyMM 3THX PATOB.



220. Paznoxure B pang Pypbe (QyHKUUIO y = E —Z B npomexytke [0;7]: a) mo
cuHycam; 0) mo kocunycam. IlocTpoiite rpaduku QyHKIIUN U CYyMM PSIOB.

Tema 7. Kpamnvie u nogepxnocmmule unmezpaibi.

221. Unrerpupyema nmu GyHkuus 1,/(x —y) mo kBagpary 0 < x = 1,0 < y = 17

222. He spramcnss nurerpana [ In(1—sin(x + y))dxdy, ycraHoBUTE €ro 3Hak,
eecmu D ={(x,¥): x=0, y=0, x+y <mu/6}.

223. CBenuTe OBOMHON WHTErpasl _[[D f(x,¥v) dxdy K TOBTOPHOMY BYMsl CIIOCOOaMH,
eciu: a) (D) — o6nacTb, OrpaHUYEHHAs JIMHUAME ¥ = 3x°, ¥y = 6 — 3x; 0) (D) — Tpamenus ¢
BepummHamu (—1, 4), (5, 4), (1, 1), (4, 1).

224. zmenute MTOPSIIOK WHTETPUPOBAHUS B WHTErpaje:
J2 dx [ e Foy)dy 2, dx [ F(xy)dy m.

225. Haiinute  cpepmHee  3HadyeHue  f(x,y) = x+ 2ymo  OPAMOYTOJbHHUKY,
OrpaHUYCHHOMY IIPSIMBIMH x = 1, ¥ = 2 U OCAMHU KOOpAUHAT.

226. U300pasute Ha IJIOCKOCTH Oxy obpa3 ¢buryps
G'={(rd):2=r<3, 0=d<mu/4] npum o0orTOOpaXEHUH x = rcosd, y= rsind.
SIBnsieTcst M 3TO OTOOpAKEHHE B3aMMHO OJTHO3HAYHBIM?

227. Haiigure II0HIA/b ¢burypsl, OTrpaHUYEHHOM JUHUSIMHU:
Axy=4x+y=50)(x"+y)=8xyx*+y*=1(x*+y* < 1).

228. Haiinure 06bEM Tella, OrPaHMYEHHOrO MOBepXHOCTAMH z = In (1 + x* + y?),
z=0,x*+yi=2

Kpurepun u 1mkama OIEGHMBAaHHS IO OICHOYHOMY CPEACTBY «(DPOHTAIBHBIA H
VHIMBHIyJIbHBIA OIIPOC)

[IIxana Kpurepuii onieHnBaHus
OLICHUBAHUs
OoTIN4HO (5) CryneHT riyboko W B TOJHOM 00bEME  Biajeer

IIPOrPaMMHBIM MaTepuanoM. | paMOTHO, NCUEPIIBIBAIOIIE U JIOTHYHO
€ro M3JjaraeT B YyCTHOM win nmuchbMeHHO# ¢opme. Ilpu 3TOM 3Haer
PEKOMEHIOBAHHYIO JINTEPATYPY, NMPOSBIAECT TBOPYECKUN IOIXOJ B
OTBETaX HA BONPOCH M MPABUIBLHO OOOCHOBHIBACT MPUHATHIC
pElIeHHs, XOpOIIO BIAJECET YMEHUSAMH U HAaBBIKAMU IIpU
BBIIIOJIHCHUM NIPAKTUYECKUX 3a1a4.

xoporto (4) CryaeHT 3HaAeT MPOrpaMMHBIM MaTepuas, TPaMOTHO W IO
CYTH HW3JIaraeT ero B yYCTHOW WJIM NMHUCBMEHHOH (opme, TOmmycKas
HE3HAUUTEIIbHBIE HETOYHOCTH B  YTBEPKACHHAX, TPAKTOBKAX,
ONpCACIICHUAX W KAaTCropusax HWIW HE3HAYUTCIBHOC KOJINYCCTBO
ommbOok. Ilpum 3TOM BrajeeT HEOOXOAWMMBIMH yMEHUSMH U
HAaBbIKAMU ITPU BBITOJHCHUHU MPAKTHYCCKUX 3a4a4.

YAOBJIETBOPUTE CTyneHT 3HaeT TOJIbKO OCHOBHOM MPOrpaMMHBIA MaTepual,
abHO (3) JIOITyCKAaeT HETOYHOCTH, HEIOCTaTOYHO 4YETKHE (OPMYIUPOBKH,
HEMOCJIEI0BAaTEIbHOCT, B OTBETaX, H3JIaraéMbIX B YCTHOW WIH
nucbMeHHOU (opme. IIpu 3TOM HerOCTaTOYHO BiaJeeT YMECHUSAMHU U
HaBbIKAMHU TPU BBIIOJIHEHUHU MpakTHUecKux 3anad. [lomyckaer 1o
30% omuOOK B M3JIaraéMbIX OTBETaX.

HEYZOBJIETBOP CTyneHT He 3HaeT 3HAYUTENIBHOM 4YacTh MPOrpaMMHOIO
UTEINIBHO (2) marepuana. [Ipy 3TOM [OMyCKaeT NPUHIMIIMAIBHBIE OIIMOKH B
JI0Ka3aTelNbCTBaX, B TPAKTOBKE IMOHATUH W KATErOpUH, MPOSBISIET
HU3KYIO KYNbTYpPY 3HAaHUM, HE BJaJeeT OCHOBHBIMH YMEHUSIMHU H
HaBbIKAMU IIpM  BBIOJHEHHMU MpakTH4YecKuX 3anad. CrymeHT




OTKAa3bIBACTCA OT OTBCTOB HA JOTTOJHUTCIBHBIC BOITPOCHI

TurnoBsle BapUAHT bl KOHT POJIbHBIX paboT :

Tema 1. Jlunetinas aneeopa.
Bapuant Ne 0
1. Pemmuth cucreMy IUHENHBIX ypaBHEHMM MeToioM Kpamepa
3%, + 2x,+x3 =5
2xy +3x,+x3=1
2x) +x, +3x; =11

2. BeluucnuTh onpeaenuTesb

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

3. PemuTh cucTeMy JIMHEHHBIX YPABHEHUI MAaTPUUHBIM METOJIOM
lxy —2x, +3x;, =6

2x, +3x, — 4x; =20

3xy —2x,—5x53 =6

4. Haiitu maTpuiry, oOpaTHYIO K JaHHOM
2 1 1
(5 1 3)
2 1 2
5. Pemnts cucremy JIMHENHBIX ypaBHEHUN MeToaoM ['aycca
4x) —3x,+2x, =9

2x, +5x, — 3x; =4

Tema 2. Ananumuyeckas ceomempusi.
Bapuant Ne 0
JlaHbl KOOpAMHATHI BEPIIUH nupamuisl AECD:

2 6 4 2
=(2) o) ) o)
1 —1 -9 2
Haittu:
1) nmunabl pedep AB, AC, AD .,
2) yron mexny pebpamu AB u AC;
3) yron mexay pedbpom AD u ocHOBaHUEM ABC,
4) BoruncnuTh TII0IIAs OCHOBaHUS ABC;
5) Beruncnutb 06beM nupamuasl AECD,
6) 3Has 00bEM mnupamuAbl U IUIOMIAAL €€ ocHoBaHMs ABC, HallTM BbICOTY h

nupaMuasl ABCD,

29



BEuc.

7) Haiitu ypaBHEHHE TUIOCKOCTH OCHOBaHMs AE (', KOTOpasi MPOXOAUT Yepe3 TOUKHU A,

8) CocTaBUTh KAHOHMUYECKHUE YPaBHEHUS MPSMOM, KOTOpasi MPOXOIUT YEPE3 BEPIIUHY

D nepneHauKyIsIPHO K IIJIOCKOCTH OCHOBAHMUA

9) Haiitu Touky K nepeceueHus IoJy4yeHHOU MPSIMOM € TNIOCKOCThIO OCHOBaHUS @,
10) Haiitu paccTosiHMe OT BepIIMHBI [} MUpamMuAbl A0 IMJIOCKOCTH OCHOBaHUA @ U

CPaBHUTBH IIOJYYEHHBIN pe3yibTaT C JJIMHON BeKTopa DK .

Tema 3. Mamemamuueckuii anamz («Beedenue 6 mamemamuueckuil

ananuszy, cemecmp 1).

Bapuant Ne 0
1. Haifti o6macth onpezesiennst 3aJaHHbIX (DYHKITHI.
|| x+2 1 In(1+ x)

y= |——+— y=————
i ,J 1—3x x- x—1
2. Haiitu npenensl.

3x°+2x*—3x+1 2x2 —7x 43
lim — lim———
x—=w 2x%+4x%+ 3x— B x=3x2 —8x L 15

3. I/ICHOJ'II)BYH 3aMC€UaTCIIbHBIC IPEACIIbI, BEBIYUCIIUTD:

1 —cos3x Jy + 3 2
lim ———— lim (—)
3x+5

x—0 x- X—+oa
4. Haittu MMpEaciibl, UCIOJIb3Yyd SKBUBAJICHTHBIC 6GCKOHGIIHO MaJibIC (bYHKI_II/II/I.

- In(1+4 3x7%) o (e® —1)
1Im ﬁ 111]1 ——
x=0 x°—5x- x—0 x

5. HccnenoBarh (DYHKIIMIO HAa HEMPEPHIBHOCTh, HAWTH TOYKH pa3pbiBa (DYHKIIUU H

YCTaHOBUTH UX Xapakrep. CaenaTh CXeMaTHUECKUM YEPTEXK.

L ﬂx+4: x=-—1
flx)=2x34+1 x“+2;-1<x<1
2a;x =1

Tema 3. Mamemamuuecxkuti ananuz («Heonpeoenennvlii unmezpany,

cemecmp 2).

Bapuant Ne 0
1. HaiiTn HeonpeeneHHbII HHTETpajl, UCIOJb3Yys TAOJHUILy U €r0 OCHOBHBIE CBOMCTBA.



, — — 1 4dx
J-(IE"I4+5_‘I\."I+ %,-'x—a—,_ﬂ)dx J.

VaZ x—4

2. HaiitTu HeompeneneHHBId WHTETpaj, WCHOIB3Yyd MeToJ (OPMHPOBAHUS

CIIEIUATILHOTO BBIPAXKECHHMS 1101 3HAKOM AuddepeHinana.

J-(x:—Ej‘lExdx jy’xf—Ex-l-S(Zx—E]dx

3. Haiitu HeompeneneHHbI MHTETpall, UCHOJIb3YsS METOJ 3aMEHbl NEPEMEHHBIX U

MCTO UHTCTPUPOBAHUSA 110 HACTAM

J-[a}ff — x25% )dx Jlmdx

12

4. Haiftu HeomnpeeneHHbII HHTErpall OT IPOOHO-pAlHOHAIEHON (DYHKIIUN

(8x3 + 2x° + 4x — 1)dx J‘ 12

—————dx
x—1 x<+7x +15

5. Haiitu HeonpeaeneHHbIH HHTETpal OT TPUTOHOMETPUUYECKUX (YHKIIUN

. 2—5x m
sin2x - cosdxdx cos 3 singdx

Tema 3. Mamemamuueckuti ananus («Onpedenenuviii  unmezpany,

cemecmp 2).

Bapuant Ne 0
1. BeruuciauTe onpeaeaeHHbli HHTEerpa:

1 -
x-+1

dx
(x4 3x+ 1)
0

2. Boruncnuth miiomans GUrypbl, OrpaHuYeHHYIO JTUHHUSIMHU:

{x = Bcos®t — 9cos2
Yy =x° }r:ESinat’ P T[{p.
=7 _ y? T = e
v=2—x ﬂitig III_I‘_2

3. BbrunucauTs JIMHY AYTH KPUBOM:



x = 3(t — sint)

= 2cosqp,
v = 3(1 — cost)’ P ®

¥ = —In(cosx),

) — ':I‘::: ‘l:r ":—
": { "
X 3

b3
— = t<Tm
2

4. Beruucnuth 00beM (3a/1a4a a) U IUI0Ia s MOBEPXHOCTH BpalleHus (3a1ada 0) Tena,
MOJIyYEHHOTO BpAIeHHEM 3a/IaHHOM UTypbl BOKPYT ocH {x:

T yv=1—x;
a)}r—x’}r—\u-'_'x, 6):1':':'; r=1

5. BeraucanTh HeCOOCTBEHHBIM MHTETPA UJIH YCTAHOBUTH €T0 PACXOAMMOCTD
[==]

J- xe ™ dx

0

Tema 5. [ugppepenyuanvrovie ypasrenus.
Bapuant Ne 0
1. Haiitu oOmee pemenue wim pemmth 3amady Komwm mis auddepeHnmanbHbIX
ypaBHeHI/Iﬁ C pasaciadromuMuUcCs NCPEMCHHBIMU

—
_'!,;I"I = 2\".}?’

xy' —yvlny =0
y(0) =1

2. Haiitu o0mee pemieHne wWiIM pemuTh 3agady Komm 11  0JHOPOIHBIX
nudepeHIAbHBIX YPaBHEHHUM ITEPBOTO MOPSIIKA.

vex + 2[\;’:(__1; —x}d}r =0

xyty' — (x®+¥%) = 0;
y ey y(1)=1

3. Haiitu oOmue pereHuss TUHEHHBIX aU(depeHIMaTbHBIX YpPaBHEHUN TEPBOTO
MopsiIKA:

—x"

e

y' + tgxy = —cosx; v+ E =
. X x

4. Haiitu oOmiee pemeHue Wi pemuTh 3agady Komm ans nuddepeHnrambHbIX
YPaBHEHUH BTOPOTO MOPS/IKA, TOMYCKAIOMINX MOHIKEHHE TTOPSIKA

" 2 2x
y' — cosbx = — v — "'=10;:

o — !

A =, ¥
VX =+ 1

5. Haiitu pemenus TMHEHHBIX Tu(depeHITMaTbHBIX YPAaBHEHUI BTOPOTO TOPSIKa C
HOCTOSIHHBIMU K03 (ppunimeHTamMu



PAIOB.

-.!JH_l_E}FJ :ﬂ: }FH_E}FJ_E}Tzeq-x:

Tema 6. Teopus psoos.
Bapuant Ne 0

1.3anummre Gpopmyiry o0IIero wieHa psjaa.
2 4 86

8
—+—+—+—+..
3 9 27 81
2.Jlokazath pacXoOAMMOCTb PsIJIa, MOJIb3YSICh HEOOXOAMMBIM MTPU3HAKOM CPAaBHEHHUS.
- 3?!
2n
n=1

3.I/ICCH€I[OBaTI: pdaa Ha CXOAUMOCTD, IPUMCHSAA NOCTATOYHBIC MMPU3HAKU CXOAUMOCTU

[=a)

Z 3"l i 1 (n+ 1)”= i 1
n” 2"\ n - (n+1)In%(n+1)

n=1 n=1

4.VccrnenoBaTh psAabl HA aOCOMIOTHYIO CXOAMMOCTb.

=]

in+1
-1} —
Z[ j?n-—E

n=1

5.Haiiti uHTEpBAJI CXOAUMOCTHU CTENEHHOTO PAA.
(==}

Z%Ex—i-zj”

n=1
Tema 1. Kpamnuvle u nosepxHocmHvle UHMeSPabl.
Bapuant Ne 0
1. 3MeHuTh MOpsAJ0K UHTETPUPOBAHMS B MOBTOPHOM HMHTETpalie U CleJaTh YepTex

00J1aCTH UHTETPUPOBAHUS

D -2zt -1 0 0 0
de J- Flx,v)dy J.d}’ J- fdi’f+fd}’ Lfdx
-1 —EE -2 - 2%y e
2. BeruncnuTh JBOWHOM MHTErpai rno obmactu D
f (12x*y* + 16x3y?)dxdy; ﬂ ye ™ 2dxdy;

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

3. BeraucanTs UHTErpasbl, Iepens OT AeKapTOBBIX KOOPAUHAT K MOJIIPHBIM:



;l

Y P
|1—x- —y-
dx —————dy
14+ x2+ 32
o b N

4. C mnoMoOIIbIO JBOWHOTO HWHTErpaja BBIYMCIUTH IUIOMAAb IUIOCKUX (uUryp,
OTPaHUYECHHBIX JaHHBIMU JINHUAMU

5. Ilmacrueka D 3amaHa HEPABEHCTBAMH, |L - IIOBEPXHOCTHAs IUIOTHOCTh. Halitu

MacCy IIaCTUHKH.

6. HailTu KOOpAMHATBHI WEHTpPAa TSKECTU IUJIOCKUX OJHOPOJHBIX IUIACTHH,
OrPaHUYEHHBIX 3aJaHHBIMU JTUHUSIMU
x:+}r:=4, x=0, y=0

7. BBIYHCIUTH TPOHHON HHTErpal o odnactu V

[ eve [

v
{x D’vzl"'g:x! V:_‘_I.F=ll:lx,_'_l.?=l:l,.‘r= 1,
v i B _ —
z=0,z=1. z=xy,z=0.

8. C moMoIp0 TPOWHOTO MHTErpana HalTH 00beM Tella, OTPAHUYCHHOTO 33JaHHBIMU
MIOBEPXHOCTSMHU

y = 16\-’5,}? =2z, x*+vi =2y,
z=0,x+=z=2. z=5/4—x%z=0.

Kpurepun © mKajia OLEHHBAaHUS IO OLUEHOYHOMY  CPEICTBY
«KOHTpOJIbHAs paboTay

[IIxana Kpurepuii onieHuBanus
OLICHUBAHUS

5) KontponbHast paboTa BBINOJIHEHA Ha BBICOKOM YPOBHE
(npaBusbHBIE OTBETHI AaHbl Ha 90-100% Bompocos/3aaay4)

4 KonrponbHast paGoTa BBIIOJIHEHA Ha CpPEAHEM YPOBHE
(mpaBUIBLHBIE OTBETHI AaHbI Ha 75-89% Bompocos/3aaay)

3 KontponbHast paGoTa BBIIOJIHEHA HAa HHU3KOM YPOBHE
(mpaBunbHBIE OTBETHI AaHbl Ha 50-74% Bonpocos/3aaay)

2 KoHnTponbHas pabora BBITIOJTHEHA Ha
HEYJOBJIETBOPUTEIIBHOM YpPOBHE (IPaBUJIbHBIE OTBETHI JIaHBbI
MeHee yem Ha 50%)




Tunosble BapuaHTbl HHAUBUAYAJIbHBIX 3aJaHUM:

Cemecmp 1.
Bapuant Ne 0

1. TaHbl KOOPAMHATHI BEPUIMH TPEYrojabHUKAa ABC:
A(—8; — 3); B(4; —12), C(8; 10).

HeoOxonumo HalTH:

- JUIUHY CTOPOHLI AF

- ypaBHEHHE CTOPOH AB 1 BC 1 uX yriioBble KO PUITUEHTHI,

- yroia W Mexnay npsameiMu AE n BEC B pagnaHax;

- ypaBHEHHE BBICOTHI LD U €€ UINHY;

- ypaBHEHME MeauaHbl AE M KOOPAWHATBHI TOYKM KIIepeceUeHHUs
3TOHM MEJHNaHEI ¢ BEICOTOH D]

- YpaBHEHUE TMpsAMOML, KOTOpas MpPOXOAUT uepe3 TOuKy K
[apajjielIbHO K CTOPOHE AB,

- KOOPJAMHATBI TOYKHU F(xg, Vg ), KOTOpask HAXOJUTCS CHMMETPUYHO
TOYKE A OTHOCUTEIBHO NpsMou CD.

2. Jlano: Touka A(2; 5) um mpamag y = 1. HeoOxoaumo cocTaBUTh ypaBHEHHE
reOMETPUYECKOr0 MECTa TOYEK, PABHOYNAJECHHBIX OT 3aJaHHON TOKU A(x,,V,) ¥ NPAMOH
y=d.

[TonyyeHHOe ypaBHEHHME NPUBECTH K MPOCTEUIIEMY BHUAY M TOCTPOHUTH Trpaduk
KPHUBOI.

3. 3agaHbl JBE CUCTEMBbI JUHEUHBIX ypaBHEHUW. PelnTh mepByr0 CUCTEMY METOJAOM
Kpamepa. IloiayyeHHBbIN NpU pelIEHUN NEPBOM CUCTEMBI PE3YJIbTAaT IPOBEPUTH C MTOMOUIBIO
MeTo/1a 00paTHOW MaTpuIlbl. Bropyto cucreMy pemuTsb ¢ moMoIibio Meroaa ["aycca.

3x, +2x, — 1x; =11, 1, +2x, — 1x; =1,
lx, +3x, — 2x; =9 4y, +7x, — 2x; =2

4. Jlanbl KOOpAMHATHI BEPLIMH NUpamMuasl ABCD:
A(2; —3; 1),B(6; 1; —1),C(4; 8,—9), D(2; —1; 2).
Heob0xoxnmo:
- 3anucaTb BeKTopLIEE, AC, AD B OPTOHOPMAJIBHOM CHCTEME
{?, I E} ¥ HaifTH MOJYJIH 9TUX BEKTOPOB.

- Haiitu yron mexmay BeKToOpamu AB u AC.

- HaiiTu nmpoekuuto BekTopa AD Ha BEKTOP AB.
- Boruucnuts momanb rpanu ABC.

— Haiitu 06bem nupamust ABCD.

5. /IaHbl KOOpAMHATEI YETBIPEX TOUYEK:
A(=3; —2; —4),B(—4% 2; —=7),C(5; 0; 3),M(—1; 3; 0).
Heo6xoaumo:



- CocTaBUTh ypaBHEHHUE IJIOCKOCTH (J, KOTOpas MPOXOAUT 4Yepes3
TOYKH A4, Eu C.

- CocTaBUTh KAaHOHMYECKHE YypaBHEHHMS HpsIMOW, KoOTopas
MIPOXOJAMT Yepe3 TOUKY M MepneHIUKYISIPHO K INTIOCKOCTH (.

- HaiiTn TOouku mepecedeHus MOJYYEHHON MPSMOM C MIOCKOCTBIO
{J 1 ¢ KOOpAMHATHBIMH IUTOCKOCTAMU XOV, XOZ, YOZ,

- Haiitn paccTostHue OT TOUKH M 10 TUIOCKOCTH .

6. BeraucauTs cienyroniye mpeaeisl (He Moab3ysach npaBuiiom Jlonuras).

x¥—2x%43 x*4+2 2x*—3x -2
lim —— lim —— lim ———
= 4=+ 3x 4 2 = 3x< 4+ 2x —1 x=2x-4+3x 4+ 10

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

1 — cos4x sin3x . 2
lim ———; lim lim (1 + 4x)«
x—=0 x- x=0 tglx x—+0

x+2

x—1
lim( )
=0 vx + 3

7. 3amanHyio GyHKIUIO v = f(x) HCCIEIOBaTh HA HEMPEPHIBHOCTh U BBISCHHUTH
XapakTep Touek paspbiBa. Caenarh cxeMaTuueckuil rpadux

x:, eca x = 0
t l 0=x < T
—, ecn 0=x <—
1 flx) =182 2
flx) = 47== m
1, eciaIl X = —
2
8. Haifti nepByto npou3BoHYIO ', 3aJaHHBIX (QYHKIUH:
2 T —
L _2Gx taxt —x—2) y=x-In(2+e"+2/e +ev +1)
B 15vx+1
U_ng(tgx—ctgx) . *§+l sin®3x
LS = y = siny =
V2 - 3 coséx
9. Haiitu niepByIo Ipon3BOAHYIO ¥, 3a1aHHBIX (DYHKIIHIL:
3t 41
X =—-,

¢ ) 3t3
y = (Hrctngl‘la_}lnljmty} y=x- e £
y = sin( )

—+t
3-I-



10. Mana ¢pynkumsa y = f(x) 1 JBa 3Ha4eHUs apryMeHTa x, u x,. Heobxoaumo HaiiT
NPUOIMKEHHOE 3HAYEHHE JAaHHOU (QYHKIUH IIPH X = X,, UCIOJIb3Yys €€ 3HAYCHUE IIPU X = x,
¥ 3aMeHss npupocT Ay GyHkinun v = f(x) coorBeTcTBYIoIMM nuddepeHnnanom dy:

y = 33x2+ 8x — 16; y = cos(x),
x, =4, x, =394 x, =60° x, = 63°.

11. BBINOIHUTB NOJTHOE UCCIIEIOBAHUE 3aIaHHBIX (DYHKIIMHA U IOCTPOUTH UX TpapUKu:

3 L
— —l_4 y= y=x>—3x*+3
. x= . 2x

12. Hcnone3yst meronsl nu¢p(depeHInanIbHOr0 BBIUYMCIEHUS, PEIIUTh CIEAYIOIIne
bu3nvecKue 3a1aun:

) r
1. [Ipu moaroTroBke K 3K3aMEHY CTYACHT 3a t THEH U3ydaer (E)-Io

4acTb Kypca M 3a0biBaeT (ct-t)-t0 uyacTh. CKOJBKO JAHEHW HYXKHO IOTPATHTh Ha

MOJIFOTOBKY, YTOOBI ObUIa M3y4eHAa MaKCUMajbHas 4acTh Kypca? PemuTs 3amauy npu
YCJIOBUH, YTO k = 3o = 1/48.

2. Teno maccoit my = 3000 kr nmagaer ¢ BBICOTHI H METPOB U

TepsieT Maccy (Cropaer) MpoNOpHHOHAIBHO BpemeHH mnaaeHus. Kosddumment
nponopuroHanbHOCTH k = 100 kr/c. Cunras, 4ro HayalbHas CcKopocTe V; =0,

yckopeHue g = 10 m/c, HAWTH HAOOJNBITYI0 KHHETHYECKYIO DHEPIrHio Tena. PemuTh
3a7a4y OpH yciaoBuu, Yto H = 1805 m.

Cemecmp 2.
Bapuant Ne 0
1. BerunciauTh HeonpeneIeHHbIE HHTETPAJIbIL:
3 - dx .
j 7x* + 40x %ﬂd J—’ Jx_mﬂxdx_
2x% 4+ 5x% — 12x° xVxZ— 16
2. BBIYUCIUTD ONpeeTICHHBIA HHTETPAJI:
3
j dxddx
) YGx—8)72-2V3x—8+4
3. BeruucnuThb miaomans GUrypsl, orpaHMueHHOMN mapadojamMu:
i1 2 sete
yV=——x y=——+3x
. 2 i 2

4. BbruucnuTh HeCOOCTBEHHBII MHTETPAJl, WM YCTAHOBUTH €TI0 PACXOIUMOCTh:

o0

J dx
x2 4 4x+13

1



5. UccnemoBarh GyHKIMIO =z = f(x, ) Ha SKCTPEMyM:
z=xy—x*—2y* +x+ 10y — 8.

6. Haiitu o6miee perenue (o0mmuit maTErpan) nuddepeHuanp,Horo ypaBHeHUS:
Bx + 5y

S5x— 2y

!

7. Hano muddepeHnnanbHOE ypaBHEHHE BTOPOTO IOPSJIKA, KOTOPOE JOMYCKaeT
MOHIKEHUEe Tmopsaaka. HallTm dvacTHoe pelieHHe, KOTOpOE€ YIOBJIETBOPSIET 3aJaHHBIM
HaYyaJIbHBIM YCJIIOBHSIM.

xy'—y' —x?=0,y(1) =¥/, y'(1) =3.

8. 3amaHo nmHEHHOE HeomHOpoAHOE IudPEepeHIIMATIBHOES YpaBHEHHUE BTOPOTO
MopsiIKa C TOCTOSHHBIMH ~ KoddduimeHTamu. HailTm d9acTHOe pemieHue, KOTOpoe
YIIOBJIETBOPSIET MPUBEJCHHBIM HAYaJIbHBIM YCIOBHUSIM.

y' —2y' —8y =16x>+ 2,y¥(0) =0,y'(0) =5.

9 Pemmth cucTeMy ypaBHEHMH M HAalTH YaCTHbBIE PELICHUS, KOTOPHIE YIOBIETBOPSIOT
IIPUBEICHHBIM HAYaJIbHBIM YCIOBHSM.

dx—z +
a Ty
Ytz
e oY

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

Cemecmp 3.
Bapuant Ne 0

1. UccnenoBaTh HA CXOQUMOCTh YHCIOBOM PsI:

o0

i 1 (En—I-l)”: Z 1
2" \2n—1 nln(3n+ 1)

n=1 n=2

2. VccnenoBaTh Ha aOCOMIOTHYIO M YCIIOBHYIO CXOJUMOCTh YHCIIOBOH PsIJT

i (—=1)"n
2?!

n=1

3. Haiit 06macth cxoaumMocT (PyHKITMOHAIBHOTO psijia

i (n—2)%(x + 3)>
2n+ 3 )

n=1

4. BeIYMCIUTh UHTErpaJl
0.1

j e =6 dy

o
¢ TounocThio 10 0,001.



5. Hailitu mnepBble 4YETBIPE HEHYJIECBBIC UYJIEHA PpA3JI0KEHUS B psAl PELICHUS
nudepeHIMaTBPHOTO YPaBHEHUS
y'+2y' —xy=x%y(0) =0,y'(0) = 1.

6. I3MeHuTh NMOpsAI0K HHTErPUPOBAHUS

-1 0 0 0
ld}r J—fdx+:[d}r Lfd:x.

-2ty —/=r

7. C moMmompi0 JABOWHOTO HWHTETpajia HAWTH TUIOMAAb (QUTYPHI, OTrpaHUYCHHOU
JINHASIMU
v=3/x, v=4e¥, yv=3, yv=4.

8. C mnoMompl0 TPOWHOrO HHTErpajla HaWTH oO00bEM Tela, OrpaHHMYCHHOTO
IIOBEPXHOCTAMU
P+ yvi=2yv,z=5/4—x% z=0.

9. Teno V 3agaHO MOBEPXHOCTSIMHU, YTO €r0 OTPAHUYUBAIOT, Li— YAEJIbHAS IJIOTHOCTD.
Haittu maccy Tena.
Vied(x®+y*) =22, x*+y* =4, y=0, z=0(y=0, =z=0);
S5(x%+ y?)
==

10. Haiftu paGoty cumsl F = (x% — 2y)7+ (v — 2x)J, 1pu NepeMelleHUn BOJb
auHuM L: oTpe3ok MN, ot Touku M(—4; 0) k Touke N(0; 2).

11. Haiitu noTOK BEKTOPHOro mons F = x1 + yJ + zk, 4epe3 4acTh IUIOCKOCTH
P: x4+ y+ z =1, pa3MeIICHHYI0O B NEPBOM OKTaHTE (HOpMaJlb 00pa3zyeT OCTPbI Yyroma ¢
ochi0 OZ).

12. HaifTi 1oTOK BeKTOpHOro mons F = (e + 2x)7+ e*j + e”k depes 3aMKHYTYIO
MOBEpXHOCTh 5: x+yv+z =1, x =0, y =0, z= 0 (HopMaJb BHELIHS).

Kpurepun © 1mKajia OLEHHBAaHUS IO OLUEHOYHOMY  CPEACTBY
«HMHJIMBUYaJIbHBIE 3aJaHUS»

[IIxana Kputepuit onennBanus
OLICHUBAHUs (MHTEpBaI
0aJIIOB)
3auTeHo [TpaBunbHO pemens! 90-100% 3ananuii
He 3auTteno IIpaBunpHO pemenbl MmeHee 90% 3amanuit

OLieHOYHbIE CPELACT Ba A/1A MPOMEXK YT OYHOM aT T eCT aLmm (3K3ameH)

Tunosoii bunem. Cemecmp 1.




Buier Ne 0

[Tpou3sBeneHust BEKTOPOB. 1
Oann

Pemnth cuctemy MMHEHHBIX anreOpanvdecKux ypaBHEHHI 1
Oan
3%y +4x, + 2x; =8
2xy —4x, —3x;=-—1
1 +5x,+x3;=0

3aaHbl KOOP/MHATEI BEPUINH TpeyroabHUKa 1
A1(3; 1; -’-1-),:‘-1: (—1;6; 1),:‘-13 (—1;1; 6). HaiiTu: Oaut

a) BEKTOpbl ¢ = A, A, u d = A, A;;
0) AJIMHBI BEKTOPOB ¢ M d,

B) CKQJISIPHOE TIPOM3BEEHHE BEKTOPOB C

I1) yrOJI MEXIy BEKTOPAMH ¢ U d;

€) BEKTOPHOE IIPOU3BENEHUE € X d;
’K) TUIOIIAb TPEYronbHuKa A, A, A;.

Haiitu nmpou3BoiHyIO 1
Oann
y=(x*+x+1) - tg(2x)

[TpoBecTu moaHOE Hccaeq0BaHNE PYHKIIUU U TOCTPOUTH Ipaduk 1
Oann
e x+l)
Y T 2x+ 1)
Ymeepoicoeno na sacedanuu kageopwi [IM, npomokon Ne_ om 201 e
3aBeayronui oou. Manviii
kadeapoii B.B.
oou. Manviii
Jlextop B.B.

Tunoseoii bunem. Cemecmp 2.

buier Ne 0

Yacrs |. TeopeTnueckuii Bonpoc.
(ITorTHOCTBIO PACKPBITHINM BOIIPOC OLICHUBAETCS B 1 Oasm).
1. ITonatue nepBooOpazHOit

Yacrs |l. 3aganne Ha4aabHOTO YPOBHS CIIOXKHOCTH.
(ITpaBmIbHO BBITTOTHEHHOE 3a/IaHKE OLICHUBAETCS B 2 Oasia).



1. HaliTu pemieHus: ypaBHEHHI 2. BbluucnuTh HeONpeaeaeHHbIN
HHTErpal

y'+3y'=0. J-[x:+2x+3]dx

Yacts 1. 3aganme 6a30BOro YpoBHS CIOKHOCTH.
(ITpaBmIbHO BBITTOTHEHHOE 3a/IaHKUE OLICHUBAETCS B 1 Oasm).
3. [IpouHTErpUpOBaTH PAIMOHAILHYIO IPOOH

(2x+ 16)dx

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

4. Jins pynxuun 1w = S5x°y — 3xy + x* HaliTH rpaJMenT U IPOU3BOHYIO B TOYKE A IO

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

Yactsp V. 3amanne MOBBIIEHHOTO YPOBHS CIIOKHOCTH.
(ITpaBunbHO BBINONHEHHOE 3a/1aHue — 1 Oam).
1. HaliTu pemieHust ypaBHEHHI

_'!,,i"” _|_ 3};,! — 3:1.&—3):‘:

Ymeeporcoeno na 3aceoanuu xageopwi [IM, npomoxon Ne om 201 e
3aBeayrouui ooy. Manvuu
Kadeapoi B.B.
ooy. Manviu
JlexTop B.B.

Tunosoii 6unem. Cemecmp 3.

Buner Ne 0
CxomumocTh 1 cymMMa psiga. HeoOxonumoe yclioBUe CXOAMMOCTH. 1
Oaut
HccnenoBaTh HAa CXOIUMOCTH PsiL 2
Oaiuta
Z (—1)"n
n*+5n—7
n=1
(n+1)! 27
(n+1)"
n=1
N3mennth mopsiiok uHTerpupoBaHus. OOIacTh HMHTETPUPOBAHUS 1

M300pa3uTh Ha YEPTEKE Oan



2 2vx

J.d:\*f flx.y)dy

4

BplunciauTe KpPUBOJIMHEWHBIA MHTErpall BIOJb KpPUBOM L, 1pH 1

M3MEHEHUH NapaMeTpa oT t; JI0 t,: Gann

J-dx-l-d}r; roe Liy=—vV2—-t; t,=1, t,=2
L

Ymeepoicoeno na zaceoanuu xageopwt I[IM, npomoxon Ne_ om 201 e
3aBeayrouui ooy. Manvuu
Kadeapoi B.B.
ooy. Manviu
JlexTop B.B.

Kputepun wu

IKaJjia OLICHUBAaHHUA 1o OLOCHOYHOMY CpCaAcCTBY

MIPOMEKYTOUYHBIH KOHTPOJIb (IK3aMEH)

IITkana oneHUBaHUS

Kpurepuii onieHHBaHUsI

oTIn4HO (5)

CryaenT 1inyOOKO ®W B TIOJTHOM 00BEME BIagceT
IIPOrpaMMHBIM ~ MaTepuaJoM. ['paMOTHO, WHCUEpIBbIBAIOLIE U
JIOTUYHO €r0o M3j1araeT B YyCTHOW WJIM MUChbMeHHOH dopme. [Tpu
9TOM 3HAaeT PEKOMEHJOBAaHHYIO JHUTEpaTypy, MpPOSBISET
TBOPUYECKUH IMOAXOJ] B OTBETaX Ha BONPOCHI U TPABUIBHO
O6OCHOBBIB8.€T IMPUHATBIC PCHICHUA, XOPOLIO BJIAACCT YMCHUSAMU
Y HaBBIKAMH NPU BBINOJIHEHUU TPAKTHYECKUX 3a7a4.

xoporo (4)

CTyneHT 3HaeT NporpaMMHBIA MaTepuall, TPaMOTHO H IO
CyTH HM3J1araeT e€ro B yCTHON WJIM MUCBMEHHOU (opMe, AOomycKas
HE3HAYUTENIbHbIE HETOYHOCTH B YTBEPXKICHUSIX, TPAKTOBKaX,
OMPCACIICHUAX W KAaTCTrOpUAX UM HC3HAYUTCIBHOC KOJINYCCTBO
ommnbok. Ilpu sToM BiageeT HEOOXOAUMBIMU YMEHHSIMH U
HABbIKAMU MPYU BHINOJIHEHUH MTPAKTUYECKHX 3a]a4.

YIOBJIETBOPUTEIHLHO

©)

CTyneHT 3HaeT TOJIBKO OCHOBHOM  IPOTPaMMHBII
MaTepuan, JOMYCKAaeT HETOYHOCTH, HEAOCTaTOYHO  YETKHUE
(bopMyITUPOBKH, HEMOCIEAOBATEIHHOCTh B OTBETAaX, U3J1araeMbIX
B YCTHOM WIM muchbMeHHOH ¢opme. IIpu 3TOM HemocTaTodHO
BJIAJCET yMEHUSMHU M  HAaBBIKAMM IPU  BBIIOJHEHHUH
npakTuaeckux 3anad. Jlomyckaet 10 30% ommboK B H31araeMbIx
OTBETAaX.

HCYHAOBJICTBOPUTCIIb
HO (2)

CTyzneHT He 3HaeT 3HAYUTENIBHON 4acTU MPOrpPaMMHOIO
matepuana. [Ipu 3ToM gomyckaeT MpUHIMIHAIBHBIE OIIMOKU B
JI0Ka3aTeNNbCTBAX, B TPAKTOBKE MTOHATHI U KATErOPUH, POSIBIISIET
HU3KYIO KYJIBTYPY 3HAHHI, HE BJIaJICET OCHOBHBIMUA YMEHUSIMU U
HaBbIKAMHU IIpU BBINOJHEHUM NpPaKTHUeCKHUX 3anad. CTylneHT
OTKa3bIBAETCSI OT OTBETOB Ha JIOMOJIHUTEIBHBIE BOIPOCHI




JIncT n3MeHeHn U JOITOJTHEHU I

/i

Bunwl nommonHenui
¥ U3MEHEHUI

[Jara u HOMEDp
MPOTOKOJIA 3aCeTaHus
kadenpsl (kadenp), Ha

KOTOPOM OBbLTH
paccMOTPEeHBI U OJJOOPEHBI
W3MEHEHHMSI U JIOTIOJTHEHUS

IToamucs (c
pactdppoBKOi)
3aBeyIOIIEeTo Kadeapoit
(3aBenyrontux Kadenpamn)




SKCHepTHOG 3aKJIKIOYEeHHe

IpencraBnenHsI GOHI OIIEHOYHEIX cpencts (manee - ®OC) o aucHUIINHE
«Maremaruka» coorsercTByeT TpeGosanusm OIOC BO.

IIpennaraemsle Gopmel 1 cpeacTsa TEKYIIEro ¥ MPOMEKYTOUHOTO KOHTPOJIS
AACKBATHBL MEIIM W 3ala4aM pealu3allidl OCHOBHOH IpodeccroHambHOM
00pa3oBaTensHOMH IIPOrPaMMBbI 1o HaIlpaBJIEHHUIO IIOATOTOBKH
22.03.01 MaTtepuainoBeneHye 1 TeXHOIOTHH MaTepUasoB.

OneHouHble  cpemcTBa 1 TekyImero KOHTPOJIsI  YCIIEBaEMOCTH,
IPOMEKYTOYHOU ATTECTALMYU II0 UTOraM OCBOEHMS AMCIHILITHHEI IIPELICTABIEHE] B
IIOJIHOM 00BeEME.

Byl OIEHOYHBIX CpenCTB, BKIFOYEHHBIE B IPeACTaBIEHHbIH  (hoHL,
0TBEHal0T OCHOBHBIM IpUHIUIIAM opmupoBarust DOC,

PaspaGoTaHHBIN W mpencTaBIeHHBIN T OKCIEPTU3El (DOHI OLIEHOUHBIX
CPEACTB PEKOMEHTYE€TCsI K UCII0Ib30BaHUIO B IIPOLIECCE TTOAMOTOBKH o0yuvarormuxes,
I10 yKa3aHHOMY HaIlpaBJIEHHUIO.

IIpencenarens y4yeGHO-MeTOMMUECKOM
KOMMCCHHU (paKyJIbTeETa KOMITBIOTEPHBIX

CHCTEM u WHOOPMAITMOHHBIX ///7{
TEXHOJIOTHH H.H. Berposa
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