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IHacnopt
(oHIa OLIEHOYHBIX CPEACTB M0 YUeOHOM TMCIUTIIHHE
«MaTemaTuka
IlepeyeHb KOMIIETEHUMH (3J1EMEHTOB KOMIIETEeHIIUIT), pOpMHUPYEeMbIX B

pe3yJbTare 0CBOEHHSI Y4eOHOM JUCHUIIJINHbBI

Ne Kon ®opMyHMpoOBKa Kontponupyemsie Oransl
/Tl | KOHTPOJIUPYEMOM KOHTPOJIHUPYEMOit TEeMBbI yueOHO dbopMupoBaHus
KOMIICTCHITHH KOMIICTCHITHH JUCITUTUTAHBI (cemectp
W3Y4YEHUS)
1 YK-1 CrocobeH Tema 1. 1
OCYIIECTBIIATh  MOMCK, | JIuHelHas anrebpa (HaYaJIbHBIN)
KpuTHueckuil aHanus u | Tema 2. 1
CHUHTe3 HMHpOpPMaLUY, | AHATMUTHYECKAs (HauaIbHBIN)
IPUMEHATh CUCTEMHBIN | reoMeTpHs
HOoAXOon i peueHus | Tema 3. 1,2
IIOCTaBJICHHBIX 3a/1a4 Maremarnueckuit (HayanbHBIN)
aHaJIN3
Tema 4. 2
KomrmuiekcHbIii aHanm3 (HaYaJIbHBIN)
Tewma 5. 2
Huddepennnanpaoie (HavanbHBIN)
ypaBHEHUS
Tema 6. 3
Teopus psoB (HaYaJILHBIN)
Tema 7. 3
Kparnbie n (HaYaIbHBIN)
MTOBEPXHOCTHBIC
HHTETpaJibl
Tewma 8. Teopust momnst 3
(HaYaJILHBIN)
2 OIIK-8 crocobeH Tema 1. 1
OCYIIECTBIIATH Jluneiinas anreOpa (HaYaJIbHBIN)
MEeJaroru4ecKyro Tewma 2. 1
JESTENIbHOCTD Ha | AHaTUTHYeCKast (HauaIbHBIN)
OCHOBE  CIEIHAIBHBIX | FEOMETPHS
Hay4YHBIX 3HaHUHN Tema 3. 1,2
MareMaTuueckuit (HaYaJILHBIN)
aHau3
Tewma 4. 2
KoMmruiekcHbli aHanu3 (HayanbHBIN)
Tewma 5. 2
Huddepenunanpuoie (HayanbHBIN)
ypaBHEHUS
Tema 6. 3
Teopus psoB (HaYaJIbHBIN)
Tema 7. 3
Kparnbie n (HaYaIbHBIN)
MTOBEPXHOCTHBIC
HHTErpaJibl




Tewma 8. Teopust momnst

3

(HayanbHBIN)

Ioka3aTe/u U KPUTEPUU OLICHUBAHUSA KOMIIETEHIIMH,
ONMCAHUE IIKAJ OLCHUBAHUSA

/i

Kon
KOHTPOJINPYEMOU
KOMIIETEHIINH

[Toxa3zaTens oLeHUBaHUSA
(3HaHMS, yMEHUS], HABBIKN)

Kontponupyembie
TEMBbI y4eOHOU
JMCIUILIHHEI

HanmenoBanue
OIICHOYHOTO
CpeCTBa

YK-1

3HATh: OCHOBHBIC TIOHSTHSI
u METO/IBI
MaTeMaTHIECKOTO
aHalu3a, B 4acTH
i epeHIaIbHOTO U
UHTETPaIbHOTO
UCUHUCIICHUS, TEOPHUH
PANIOB; TEOPUHU JIMHEHHOU
anreOphl; AHATUTUICCKON
TeOMETPHH; Teopuu
QG hepeHIaTbHBIX
yYpaBHEHUI; OCHOBHBIE
QITOPUTMBI TUTIOBBIX
YHUCIIEHHBIX METO/IOB
pelIeHns] MaTeMaTHIeCKUX
3a/ad.

YMETb: UCII0JIb30BaTh
METOJIbI MaTeMaTH4YEeCKOTrO
aHaM3a, aHaIIMTHYECKOU
reOMETPUH, JIMHEHOM
anreOpsl, TEOPHH
GYHKIUI ~ KOMILIEKCHOTO
HEPEMEHHOT0;
UCIIONIb30BAaTh  OCHOBHBIE
pUEMBI 00paboTkn
JKCIIEPUMEHTAIIBHBIX
JAaHHBIX.

BIIQ/IETh:
MaTeMaTHYEeCKUMHU
MOHITUSMH U CUMBOJIAMHU
JUIst BBIPAXKCHUS
KOJIMYECTBEHHBIX u
KaueCTBCHHBIX
OTHOIIICHUH,
MaTeMaTHYEeCKUMHU
METOJIaMH M aJrOpUTMaMu
B TIPHJIOKEHUSIX K
TEXHUUYECKUM HayKaM.

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

®poHTANBHBIE U
UH/IMBUyaJIbHbIE
OTIPOCHI;
KOHTPOJIbHbIE
paboThl;
UH/IUBUyaJIbHbIE
3aJJaHHS;
IPOMEKYTOUHAs
aTTecTanus
(?K3ameH)

OIIK-8

3HaTb. OCHOBHBIC ITOHATHA
n MCTOABI
MaTEMaTH4YCCKOI'O

Tema 1,
Tema 2,
Tema 3,

@poHTANBHBIE U
VHIVBUAYaJIbHbIE
OIIPOCBI;




aHaJIM3a, B 9acTH
muddepeHInaIbHOTO U
UHTETPaJIbHOTO

UCUHUCIICHUS, TEOPHH

pANIOB; TEOPUHU JIMHEHHOU
anreOphl; AHATUTUICCKON

TEOMETPHH; TEOPHH
QG hepeHIaTbHBIX

yPaBHCHHUIA; OCHOBHBIC
AIITOPUTMBI THUIOBBIX
YHCIICHHBIX METOIOB

pGIHGHI/Iﬂ MAaTECMATHYCCKUX
3ajad.

YMETh: HCITOIB30BaTh
METOJIBI MaTeMaTHYECKOIo
aHam3a, aHaIMTHYECKOU

reOMETPHH, JIMHEWHOM
anreOpsl, TEOPHH
GYHKIUI ~ KOMILIEKCHOTO
HEPEMEHHOT0;
UCIIONIb30BaTh  OCHOBHbBIE
pUEMBI 00paboTkn
AKCIIEPUMEHTAIIBHBIX
JAaHHBIX.

BIIQ/IETh:
MaTeMaTHYEeCKUMHU
MOHITUSIMA U CUMBOJIAMU
JUIst BBIPAXKCHUS
KOJIMYECTBEHHBIX u
KaueCTBCHHBIX
OTHOIIICHUH,
MaTeMaTHYEeCKUMHU
METOJIaMH M aJrOpUTMaMu
B TIPHJIOKEHUSIX K

TCXHUYICCKUM HAYKaM.

Tema 4,
Tema 5,
Tema 6,
Tema 7,
Tema 8

KOHTPOJIbHBIE
paboThl;
WH/IMBUyaJIbHbIC
3aJJaHHS;
IPOMEIKYTOUHAS
aTTecTanus
(?K3ameH)

4

q)OH)IbI OLCHOYHbBIX CPEACTB 0 NUCHUIIJIUHE «MaTtemaTuka

BOIIpOCI)I AJIA (l)pOHTaJILHLIX U HHAUBUAYAJBHBIX OIIPOCOB:

Tema 1. Jluneiinas anceopa.
1. Kakue cucreMbl TUHEHHBIX anreOpandyeckuX ypaBHEHUH HA3bIBAIOTCS ONpEAeCHHBIMHU,
HEONpeIeICHHBIMU, HECOBMECTHBIMHU?
2. Kakoii sBrisieTcst KBaipaTHasi cCCTeMa JIMHEWHBIX ajlre0panyecKux ypaBHEHHI, eciu ee
OTIPENIETTUTENh PAaBEH HYIIO?
3. Kakoii nomkHa OBITH cHCTEeMa JUHEHHBIX anreOpanvyeckux ypaBHEHHH, 4TOOBI ee
MO>KHO OBbLTO penrath MeTooM Kpamepa?
4. CucrteMa JHMHEWHBIX anreOpandyecKkux ypaBHeHM pemiaetcss metogoMm [aycca. Kak
y3HAaTh, YTO OHA OTpE/EICHHAs!, HEOoNpeIeJIeHHas!, HECOBMECTHas1?
5. Yro takoe marpunia? Kakumu MOryT ObITh MaTPHIIBI?
6. Kakue MaTpuiibl MOKHO repeMHoXkaTh? Kak oHM nepeMHOXKaroTcs?
7. YTo Takoe onpeaenuTellb BTOPOro nopsaKa’?




8. Uro Takoe onpeeNuTelb TPEThEro nopsaka?
9. YTo Takoe MHHOD 3JIEMEHTa @a;; ONPEACIUTENA?

10. Yro Takoe anrebpandyeckoe TOMONTHEHHE DIIEMEHTA @, ; OTIPEIETUTENS?

11. YTto 3HaYUT pa3noKUTh ONMPEAETUTEIND MO SJIEMEHTaM CTPOKH UJIH CTONIOa?

12. Kakast marpuma Ha3bpIBaeTcs OOpaTHOH IO OTHOLICHHWIO K JaHHOW KBaJpaTHOMN
Marpuiie?

13. Kak 3ammcaTh KpaMEpOBCKYIO CHUCTEMY JIMHEHHBIX anreOpandecKux ypaBHEHHU B
MaTpu4HOi popme?

14. Kak mnoctpouTh OOpaTHyr0 MaTpully J[Uid J@HHOM KBaJpaTHOM MaTpuusl cC
OTpeeIUTEeNeM, OTIIUYHBIM OT HYJIs?

15. Yro Takoe BeKTOp? €ro JIMHA? OPT BEKTOpa?

16. Chopmynupyiite CBOMCTBA ONEPALIUU CIOKEHHSI BEKTOPOB.

17. Hpwu kaxkux yenosusx: 1) |d@ +b| = |a|+ |b|72) |a + b| = |d| — |b|?

18. Kakue HECKOJbKO BEKTOPOB HA3bIBAIOTCS JIMHEMHO 3aBUCHUMBIMU? JIMHEHHO
HE3aBUCHUMBIMU?

19. Kak reomeTpuyeckd pacrojiaraloTcs TMapa WM TpoHKa BEKTOPOB JUHEIHO
3aBUCHMBIX BEKTOPOB? JIMHEITHO HE3aBUCHMBIX BEKTOPOB?

20.Yto Takoe O0a3uc HEKOTOPOTO MHOXKECTBA BEKTOPOB? KOOPAMHATHI BEKTOpa B
BbIOpaHHOM Oa3uce?

21. CopmynupyiiTe MpaBUIIO CIOXKEHHUS JBYX BEKTOPOB, 33/IaHHBIX Pa3JIOKEHUSMU B
HEKOTOpOM 0Oa3uce.

22. ChopmynupyiiTe MOHIATHE MPSMOYTOJBHOrO 0a3uca W MPSMOYTOJbHON JEKapTOBOM
CUCTEMBI KOOpMHAT.

23. Yto Takoe CKalsipHOE, BEKTOPHOE U CMEIIaHHOE Mpou3BeeHue X BekTopoB? Kak mx
BbIUKCIATH? [lepeuncnuTe Ux CBOMCTBA U TEOMETPUUYECKUIN CMBICI.

Tema 2. Ananumuueckas ceomempusi.

24. Yro Takoe anreOpamueckas nuHuA? ChopMynupyiite TeopeMy 00 MHBApUAHTHOCTH
nopsiaKa anredpanvdeckon JTMHHH.

25. Hanumure paBEeHCTBA, BBIpaXKaroIue YCI1OBUS [apajuIeIbHOCTU u
NEPIEeHIUKYIIPHOCTU ABYX MPSIMBIX Ha TUIOCKOCTH.

26. [Touemy MIIOCKOCTH M TOJIBKO OHU HA3bIBAIOTCS MIOBEPXHOCTAMU 1-ro mopsiaka?

27. Yto Takoe s>murnc? Chopmynupyiite cBOUCTBO (POKAIBHBIX PAJAUYCOB TOUKH JUIHIICA.
Haiinure KOOpAMHATHI IEHTPA CHMMETPHH, ITOIYOCH.

28. Kakue mpsiMble HA3bIBAIOTCS acHUMNOTOTaMHu runepOonbl? Hamummre ypaBHEHUS
acUMIITOT runepboinsl 4x > — 9y?* = 36.

29. Ilpsamas L 3amaHa ypaBHEHHEM C yrioBbIM KoadduiueHToM y = kx + b. [losicaute
r€OMETPUYECKUMI CMBICT Kk U b.
30.Ilpamble L, w L, 3agaHbl ypaBHeHMaMu L:v =k,x+b, , L:v=k,x+ b, .

Hanumure ycnoBus napamieibHOCTU U MEPIEHAUKYISIPHOCTH 3TUX HIPSIMBIX.

31. Kak reomeTpuuecku 00bsSCHUTH, YTO CUCTEMA YPABHEHUM

{Aix +B,y+C, =0

Ax+ B,y+C,=0

SBJIIETCS. HECOBMECTHOM? COBMECTHOM UM  HEONPEAENEHHOM? COBMECTHOW H

ONpeaCICHHOMN?

32.1lpu KakoM YCJIOBHUM IUIOCKOCTh U TMpsiMas B IPOCTPAHCTBE HapalieiabHbI?
HepHEeHUKYIISAPHbI?

33. HanuuuTe yciioBrue NEpreHIUKYISIPHOCTH IPSMbIX B IPOCTPAHCTBE.

34. Hanumute o0mee ypaBHeHME IUIOCKOCTH. KakoB reomeTpuyeckuil CMBICIT
K03 PHUIIMEHTOB ypaBHEHUS?



35. HanumuTe ypaBHEHUE IUIOCKOCTH, HpOXoJslled uepe3 3 3aJaHHbIE TOYKHU
M, (x5 515210, My (X055 22), M35 y35 23)-

36. 3anuuuTe ypaBHEHHE IIOCKOCTH, IPOXO/SILCH Yepe3 TaHHYI0 TOUKY My (xy; ¥y: Z4)
NEPHEHANKYJISIPHO BEKTOPY n= [.f-l; B; C].

37. Yto takoe smuumncona? Kakumu JIMHUAMHU SIBISIFOTCSL €0 CEYEHUS! KOOPJIMHATHBIMU
IUIOCKOCTSIMH B IIPSIMOYT'OJIbHOM J1I€KapTOBOW CUCTEME KOOPIUHAT?

38. B kakoM cityyae 3JUIMIICOM]T Ha3bIBAaeTCs 3iuiniconioM BpaieHus? [Ipu Bpamenun
Kakoi (hUrypsl U BOKPYT Kakoil ocu oH oOpa3zyercs?

39. Kakoii cummeTpueld 00s1ajat0T OAHOIOJIOCTHBIA M JIBYHOJIOCTHBIN T'MIIEPOOIOUIBI,
napabosIouibl U oyemy?

40. Hanucarp ypaBHEHUS JUHUI, 0OOpa3ylOIIUXCS B CEYEHUM KOOPAMHATHBIMU
IUIOCKOCTSIMU TUIEpOOIONA0B M MapaboJIONJIOB, 3a/laHHbIX KAHOHMYECKUMH YpPaBHEHHSIMH.
Hapucosate 311 1uHUM.

Tema 3. Mamemamuueckuil ananus.

41. Kakoe 4ncnoBo€ MHOKECTBO Ha3bIBACTCSI OTPAHUYCHHBIM CBEPXY?

42. Kakoe uncioBo€ MHOKECTBO Ha3bIBAETCSI OTPAHUYEHHBIM CHU3Y?

43. Kakoe uncia0Bo€ MHOYKECTBO Ha3bIBAETCS OTPAHUYEHHBIM CHU3Y?

44. Yo Ha3bIBACTCS TOYHON BEpXHEU rpaHUIICH YMCIOBOTO MHOXKECTBA?

45. Yto Ha3pIBaE€TCA TOYKOM HUKHEH TpaHULIEH YUCIOBOIO MHOXKECTBA?

46. Yto Ha3bIBaeTCA MOJYJIEM JEHCTBUTEIILHOIO YUCA?

47. Tpu kakux ycinoBusx |x + v| = |x| + |v].

48. Ipu kakux ycinoBusx |x + v| = —|x| + |v].

49. Hanuivre HEpaBEHCTBA, CBSA3BIBAIOLIME MOJYJIb CYMMBI M PAa3HOCTU ABYX YHCEN C
CYMMO} M pa3HOCTBIO UX MOJIYJICH.

50. M3o0pa3ute rpadguk GyHKIUU y = sign x.

51. U306pasute rpaduk GyHKiuu v = [x] — 1enas yacTh Yucla x.

52. Chopmynupyiite TEOpeMy 0 npezene OTPaHUYCHHOMN MOHOTOHHOU
GyHKIUU(TIOCIEI0BATEIEHOCTH).

53. HMaiite onpeneneHue mouatus lim f(x) = A Ha s3bIke § — .
LT

54. Jlaiite onpeaesnenue mouatus lim f{x) = A , UCoab3ys NOHATHE OECKOHEUHO MaJIOi
H—HI

byHKIMM IpU X — Q.

55. Chopmynupyiite TEOpEMyY O CXKaTOI MEPEMEHHOM.
56. ChopmynupyiiTe TeOpeMy O MPeAeTLHOM IIePEX0/ie B HEPABCHCTBE.
57. Chopmynupyiite TeopeMy 00 OTpaHMYEHHOCTH (PYHKIHMH, UMEIOUICH Mpeaen mpu

58. Chopmynupyiite TEOpEMBI O MpeAenax CyMMbl, IPOU3BEICHUS U YACTHOTO (DYHKIIUH.

59. Chopmynupyiite onpeaesieHue TOHITHS 1im+ fl(x) = A Has3bIKE § — &.
e

60. Chopmynupyiite onpeneneHue moustus lim f(x) = A Ha s3bIke § — &.
x—ra—

61. aiite onpeneneHue mousatust lim f(x) = A.
x—+ oo

62. aiite onpeneneHue mousatust lim f(x) = A.
x——oa

63. aiite onpenenenue mousrus lim f(x) = A.
x—oo

64. HanuiuTe nepBblil 3aMeyaTesIbHbIN NPEell U NPEelibl, CBI3aHHbIE C HUM.
65. Hannmure BTOpOM 3aMevaTebHbIN PENE U NIPEAEIIBL, CBA3aHHbBIE C HUM.
66. aiite onpeneneHue mouatus lim f(x) = +oo.

o



67. 27.aiite onpeneneHue moHATUs lim f(x) = oo.

x—a

68. Mcnonb3ys onpeaeneHne nNpou3BoIHOM, HallAUTe _1_.?’(4-), ecnu vy = w.,-"E.

69. 'eoMeTpuyecKknuid CMBICIT TIPOM3BOAHOW. Hamummmre ypaBHEHHE KacaTeIbHOM K
rpaduxy GyHKIMU y = arctg x B TOUKe x = 1.

70. HaiimuTe yriisl, O KOTOPBIMHU MEPECEKAIOTCS JIMHMH x - + v~ = 8, y* = 2x.

71. llpuBenute npumep (QyHKIHUH, TrpapuKk KOTOPOH HMEET B HEKOTOPOH TOYKE
BEPTHKAIBHYIO KacaTEIbHYIO.

72. Haiinure f/ (1) u f (1), ecmu f(x) = |x — 1]e*. CymectByer mu f'(1)?

73. Haitamre y., ecmu: a) v = In(x + va® + x7); 6) y = arctg th(x).

74. Y10 MOXHO cKa3aTh 0 auddepeHunpyeMoctd cymmbl Gyakmnuii f(x) + g(x) B Touke
x = x; ecnu, B 3TOH Touke: a) ¢yHkuua f(x) nuddepenumpyema, a dynkuus g(x) He
muddepentmpyema? 6) ode Gpyukimu f(x) u g(x) He nuddepeHUpyemMbr?

75. Ucnionb3ys onpeneneHue, NOKaKuTe, 9To GyHKuus v = x° — 2x auddepeHuupyema
B TOUKE x = 2 W Haiaute e€ qudhepeHman B 3ITOH TOUKE.

76. SIBnsieTcst M HEMPEpBHIBHOCTh (DYHKIUU B JAHHON TOYKE JOCTATOYHBIM YCIOBHEM
muddepennmpyemoctu? OTBET 000CHOBATH C MOMOIIBIO TPUMEPA.

77. dns xakux ynkuuii qmuddepennnan pasex npupamienuto? [Ipuseaure npumep.

78. Chopmynupyiite, B YEM COCTOUT TCOMETPHYSCKUA W (DU3MYCCKHA CMBICI
nuddepennmana.

79. Uto moHUMAETCA MOJI HHBAPHAHTHOCTHIO (hOpMBI TIepBOTo nuddepeHnmnana?

80. Ucnonb3yss ¢dopmyny nis BbrumcieHus nuddepeninumana, Haigute dy , €ciu

y =x-sinx +cosx.
8l.Ilyctb y =sinx , x =cost Kakue u3 cieayroolux paBEeHCTB CIPABEAJIUBBI:

dyl._x =0;dy| _x =dx; dy| _zx = —dt?

82. Moxer 1u cymectBoBath f ' (x,), ecnu He cymecTByeT f ' (x,)?

83. Haitgure £ (x), ecnu f(x) =Inx - x.

84. Beruucnure, UCIIOJB3YS MIPaBUIIO Jlonrans:
a) lim Teosxosinx, 0) lim x+inx,

20 At x—+0
85. Hamumure hopmyiy Teitnopa s GyHKIuu f(x) ¢ OCTATOUYHBIM YICHOM B hopme: a)

[Teano; 0) Jlarpamxa.
86. Paznoxure Qpyukumio f(x) = In cos x mo Gpopmyne Maknopena 10 4IeHOB C x .

87. C momompto (opmynsl MakiopeHa WIM KaHOHMYECKHX PAa3JIOKEHUH IOIyduTe
npuOIMKEHHYI0  (QopMyily (OrpaHMYMBAACH WICHAMM IIOpSAKAa x° ) [ (yHKIHMIA:

A y=+v1+x,x—=0|x|<1,0)y=In(1+3x),x =0, |x| <1/3.

g™ -1 Bx

88. Haiigute uncna a u b takue, 4yro lim ——— = 1.

x—0 =
89. Uccnenyiite byHKIIUN u MOCTpoOMTE ux rpaduku:
Ce—2)" (x+4)

a)y = O)y=—=—p8y=V1-x%

: ;
90. Kakoii M3 KOHYCOB, OIIMCaHHBIX OKOJO JaHHOIO IIapa paguyca R , uMeer
HalMEHBIINNA 00beM?

91. Kakas QyHKuus Ha3blBaeTCid NEPBOOOPA3HON IO OTHOMIEHHIO K (QyHKuuu f(x),
3a/IaHHOU HA JaHHOM MPOMEXYTKe?

92. YeMm oTnmyaroTCs ABE MepBOOOpa3Hbie GYHKIMH JJIsl OJJHOW W TOW e (YHKIIMU Ha
OJIHOM U TOM K€ MPOMEXKYTKE?



93. B ueM COCTOUT CBOMCTBO JIMHEHHOCTH /JIsi HEOTIPEAECIEHHOTO NHTEerpana?
94. 3anummre GopMyITy HHTETPUPOBAHHS MO YaCTSAM B HEOTPEACICHHOM HHTETpaJle.
95. Kakyro MOJICTAHOBKY HYXKHO BBITIOJHUTD TUIS paroHanu3auu
unrerpanaf R (3/x Yx) dx?
96. YKaKuTe PalHOHATH3UPYIOLLYIO OACTAHOBKY Ul mHTerpana R | x, " 'ﬂ dx
p pyroly y |y —
vz
97. Kakoii uHTerpan Ha3pIBaeTCs HeOepyIumcs?
98. ChopmynupyiTe JOCTATOYHOE YCIOBUE CYIIIECTBOBAHUS ITEPBOOOPA3HOM.
99. Yemy pasen [ F'(x) dx? [ dF (x)?
100. Yemy paBHa IIpoM3BOHAS HEOIIPEIEICHHOIO UHTErpasia’?
1 . 2
101. IMokaxwure, uro ¢yukuuu F)(x) = —-cos2x; F,(x) = sin“x SIBIISTEOTCS

epBOOOPA3HBIMU OJTHON M TOM ke (PyHKIIMM Ha YUCIIOBON OCH.

102. dokaxure CIIPaBEIJINBOCTD bopmyIbl JUIS TaOJIMYHOTO
unrerpana [ x™ dx;(n = —1).
dx

i o

103. JlokakuTe CripaBeuimBOCTb GOPMYJIbI 1T TAOIUYHOrO HHTErpaia |

104. Boruncnure uHTErpai _['d—x; (q —E = III), CBEsl €ro K Ta0JIMYHOMY.

= +pxtg 4
dx 2
105. Boruncnure unrerpan [ ———; (q -E < III), CBesl €0 K Ta0IHMYHOMY.
x~+pxtqg L)
dx
106. Beruucnure uHTErpa f?’ CBesl €0 K Ta0IHMYHOMY.
ya~tpxtg

107. Berumcaure ¢ MOMONIBIO HHTETPUPOBAHUS 10 4aCTsM | x - sin ax dx.
108. 3anumuTe HWHTErpalbHYI0 CyMMY, COCTaBICHHYK sl (yHkuuu f(x) Ha
npoMexyTke [a; b]. OOBSCHUTE CMBICI BEIMYMH, BXOAAIIUX B (OPMYITY.

. . . b
109. Kakoif reoMeTpr4ecKuii CMbICII UMEET OIpeAeTICHHBIA HWHTErpal fﬁ f(x) dx, roe

f(x)- HempepbIBHAS HEOTPHUIIATEIIbHAS QYHKITHUS?

110. ChopmynupyiiTe IOCTaTOYHBIC YCIOBHS HHTEIpUpyeMOCTH QYHKImMH f(x) Ha
KOHEYHOM IIPOMEXYTKE [a, b].

111. Kakas (yHKIMS Ha3pIBA€TCA MHTETPUPYEMOH Ha IPOMEKYTKE [a, b]?

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

113. ChopmynupyiiTe HeoOXOaUMOE YCIOBHE HWHTETPUPYEMOCTH (DyHKIMH Ha
IpOMEXYTKe [a, b].

114. Yemy paBeH olpeneieHHbIH WHTErpasl OT HEYETHON (YHKIMH MO CUMMETPUYHOMY
IPOMEXYTKY|[—a; a]?

115. Ecnu npenensl MHTETPUPOBAHMS TIOMEHSATh MECTaMH, TO KaK M3MEHUTCS BEITUYMHA
uHTerpana? Beipazute 3T0 CBOWCTBO (hOPMYJIION.

116. ChopmynupyiiTe CBOWCTBO JIMHEHHOCTH OMPEACIEHHOTO HHTErpaa.

117. ChopmynupyiiTe CBOWCTBO, CBS3bIBAIOIICEe 3HAKW (YHKIUU M OINPEICICHHOTO
UHTErpaa Ha IPOMEXYyTKe [a, b].

118. ChopmynupyiiTe cCBOWCTBO 00 HMHTETPUPOBAHHH HEPABEHCTBA MEXAY (DYHKUUSIMU
Ha IIPOMEXKYTKE [a, b].

119. ChopmynupyiiTe cCBOWCTBO 00 OLIEHKE MOJIYJISI OIPEIEICHHOTO HHTErpaa.

120. ChopmynupyiitTe TeopeMy O CpeaHeM sl ONpEACJICHHOTO WHTErpaisa oT
HENPEePBHIBHON (QYHKITUH.

121. 3anummure popmyny Hetorona — JleliOauma.



122. [IpuBeanTe TEOMETPUYECKYIO HWHTEPIPETAUI0 TEOPeMbl O CpeAHEeM s
OIpEEeIEHHOr0 HHTErpaa.

123. Yro Takoe cpenHee (MHTErpanpHOe) 3HaueHUe QyHKIuN f(x) Ha IpoMexyTke [a, b]?

124. ChopmynupyiiTe ompenelneHne HECOOCTBEHHOTO HWHTerpamra 1-ro poma ¢
OECKOHEYHBIM BEPXHUM IPENIETIOM OT HEeMPEephIBHON (DYHKIIUU.

125. ChopmynupyiiTe ompeneneHne HECOOCTBEHHOrO HWHTerpaiga 1-ro poma ¢
0ECKOHEYHBIM HUKHHUM MPEAETIOM OT HETPEPHIBHOUN (PYHKIIMH.

126. Kakoif HecoOCTBEHHBII WHTETPAJI Ha3bIBACTCS A0COFOTHO CXOISIIIUMCS ?

127. Ykaxute, JUisl KAaKUX 3HaYEHUI MapameTrpa p HUHTErpai _]r:m :—;, (a = 0) sBusercs
CXOALIMMCS, a JUI KaKUX 3HAYCHUH — PacXoIuMCs

128. 3anummTe (opMyIbl, BBIpaXXaIOUINE CBOWCTBO JMHEWHOCTH IS HECOOCTBEHHOTO
UHTErpana ¢ 0ECKOHEYHBIM BEPXHUM MPEIEIIOM.

129. ChopmynupyiiTe TpuU3HAK CpaBHEHWs B KOHeYHOW ¢opMe Ha Tpumepe
HECOOCTBEHHBIX HHTETPAJIOB 1-ro posia ¢ 0ECKOHEYHBIM BEPXHUM MPEAEIIOM.

130. Yto Takoe nonusiil quddepennuan bynkuuu z = f(x, v)?

131. 3anumuTte  QopMmylly, ONPENEeNAIOUIYI0 YacTHYH0 HPOM3BOJIHYIO  (YHKLUHU
z = f(x,y) 10 nepeMeHHON y B TOUKe M (x4, ¥y )

132. Kakas ¢pyHKIUS IBYX apryMEHTOB Ha3bIlBaeTCsl AU PepeHunpyeMoit?

133. 3anumute hopMyiy, BeIpaskarouyto mouHsii quddepennuan Gynkuuu z = f(x, v)
yepe3 e€ yacTHbIE IPOU3BOJIHBIC.

134. 3anumunTe (GopMyiTy, BBIPAXKAIONIYI0 BTOPOW MONHBIA auddepenuman GyHKIuu
z = f(x,y) yepe3 €€ 4aCTHBIC IPOU3BOIHEIE.

135. Kak cooTHOCSTCS MEXTy 000 CBOMCTBAa HEMPEPBIBHOCTH U AP PEPEHIIMPYEMOCTH
(GyHKLIMU 1ByX NEPEMEHHBIX?

136. Kakas GyHkuus z = f(x,yv) Ha3bIBaeTCs HENPEPBIBHOM B Touke M (x,, v, )7

137. Kak ompezensercss €BKIMJIOBO paccTosHue p(M,,M,) Mexay IByMs TOYKaMU

(1) (1 tz) (2

M{x,", ,xpy M| x,™, ..., x" | mM-MEPHOTO NPOCTPAHCTBA?

138. Kakas Touka MHOXecCTBa E Ha3bIBae€TCA BHYTPEHHEN? IpaHUYHOM?

oy 0o (o

139. YUro Takoe §-OKpECTHOCTb TOYKM My(x, x5 , v , X, )7

140. Kakoe MHOkeCTBO E Ha3bIBA€TCSl OTPAHUYEHHBIM? 3aMKHYTBIM? CBA3HBIM?

141. Chopmynupyiite omnpeneneHue mnpenena ¢yHkuun f(M) = f(x,¥) B TOuKe
My (g, ¥g)-

142. ChopmynupyiiTe TeopeMy O PpaBEHCTBE BTOPBIX CMEIIAHHBIX IPOU3BOIHBIX
Gyskumn z = f(x,v).

143. Kak cooTHOCSTCS MeX1y co00# cBoiicTBa auPepeHInpPyeMOCTH U CyIIECTBOBAHUS
IIEPBBIX YACTHBIX IPOU3BOAHBIX QyHKIMK z = f(x, v)?

144. ChopmynupyiiTe onpeneneHue mpou3BoIHON GpyHKIUN

145. uw = f(M) = f(x,y, z) N0 HaNpaBJICHUIO BEKTOpa [.

146. 3anumuTe GopMyily, BBIPaXKAIOILYI0 NPOU3BOAHYI GYHKUMU u = f(x,y,z) @O
HaIIpaBJICHUIO BEKTOpa I°= (cosa, cosf, cosy ) yepe3 4acTHbIE IPOU3BOIHBIC (PYHKIUH 1.

147. 3anumute GopMyiy, CBSI3bIBAIOLIYIO gradii ¥ MPOU3BOIHYIO % B 3aJJaHHOU TOYKE

CKaJISIPHOTO TIOJIS 1i.
148. Kak cBs3aHbl HampaBieHUs HauOonbllero pocra (QyHKuuM u = f(x,¥,z) ¢C
BEKTOpOM grad u B paccMaTpuBaeMoi Touke M(x, v, z)?



Bu

B .
149. Beipa3zute ntﬁus:la—:J  min —

yepe3 grad u B 3aJJaHHOM TOYKE CKAJIIPHOTO HOJIS 1i.
o d= o
150. 3ammumre  gopmyny s IPOM3BOAHOM  —— CIOKHOU  (pyHKIIMH
™
z=z(uv), u=ulx,vy), v=rv(xvy).

. dy . .
151. 3anumure QGopmyay Ui TPOU3BOTHOM d—} HESBHON (YHKIWH, 33JaHHOU
9

ypaBHeHueM F(x,y) = 0.

oz LES o o
152. 3anummre GopMyIIsl IS TIPOU3BOIHBIX oo 3, HOABHOM (GYHKIMH, 3aTaHHOM
x y

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

153. Chopmynupyiite ornpeneneHue JOKaJIbHOIO MakCUMyMa (JOKaJbHOIO MHUHMMYMa)
Gyskuun z = f(x,¥) B Touke My (g, ¥, ).

154. ChopmynupyiiTe HEOOXOOUMBIE YCIOBHs, a TaKXKe JOCTaTOYHBIE YCIIOBUS
sKcTpeMyMa QyHKIUH z = f(x,v).

155. ChopmynupyiiTe MpaBUIO OTHICKAHMS HAaWOOJNBLIET0 M HAUMEHBILEro 3HAYEHUH
GyHkuuu z = f(x,y) B OrpaHUYEHHOM 3aMKHYTOMI 001acTu.

156. Yto Takoe cTanoHapHas To4ka QyHKIuH z = f(x,v)?
157. Chopmynupyiite omnpeleieHUe yCIOBHOTO MakcumMyMma (QyHKuuu u = f (M) npu
cBA3M @ (M) = 0 (paccMOTpHTE Cilydail IByX MM TPEX NEPEMEHHBIX).

158. ChopmynupyiiTe HEOOXOAMMBIE YCIOBHUS YCIOBHOTO SKCTpeMyMma (yHKIUU
u = f(M) npu cBa3u @(M) =0 no merony Jlarpanxa (paccMOTpUTE Cilydail IBYyX WIIM TpeX

MePEMEHHBIX).

159. Chopmynupyiite Teopemy BeliepmTpacca 00 OrpaHHYeHHOCTH  (PYHKIIHUH,
HENPEPHIBHON B 3aMKHYTOI OIpaHUYEHHOI 00J1acTH.

160. Chopmynupyiite Teopemy BeiiepmTpacca 0 CyImIeCTBOBaHHM HAWOOJBIIETO U
HAUMEHBIIIETO 3HAYCHUN (PYHKIIMH, HEMPEPHIBHON B 3aMKHYTOM OrpaHUYEHHOMN 00J1acTH.

Tema 4. Komnaexchnwiu ananus.
161. [lalite onpeneneHue MHOecTBa C KOMIUIEKCHBIX uucels. Kakue reomerpuyeckue

WHTEPIPETALMH 3TOT0 MHOKECTBA BaM U3BECTHBI?
. . v =,

162. Tlyetb z) =1+, z; = —4 + 3i. Halitn z, + z,, 2) — 2, (2, + 23) (2, — 22), =

163. Yto Ha3pIBalOT MOAYJIEM KOMIUIEKCHOTO Uucaa z = x + iy?

164. Yto Ha3bIBalOT apryMEHTOM KOMIUIEKCHOIO uucia z = x + iy, z = 07 Uro takoe
TpUroHOMeTpHueckas (popma 3Toro yucmia?

165.Ynena z, =1—iy3 , z,=(1—i)/(1+1) , z; =1 +cos(n/7)+ isin(n/7)
3anMcarb B TPUTOHOMETPUIECKOH popme.

166. Ucnonb3yss dopmyny MyaBpa, 3amucaTh B anrebpaumveckoid (opme uyucia

2 =(A+i3/A-0)" 2= @+ D)/ (- D)

— ——
167. HaiiTu Bce 3HaU€HUS CIEIYIONINX BhIPAKCHUI: a) w’f —1+1iV3;0) ? 243+ 21

168.z, =1— iv3, Z, = V3 + i. Bamucats B anrebpamueckoil (opme dmcIa Z,Zg,
(z,/ 3:]:-

169. Yucna z,, z, ¥ z, 3amUcaTh B II0Ka3aTeabHOU QopMme.

170. Yto Takoe KopeHb aireOpamyeckoro MHorouneHa PB,(z) ? UYro HazpBalOT
KpaTHOCThIO  KopHsA?  Ompenenure  KpaTHOCTb  KOpHI a =1 MHOTrOYJIEHa
Pz)=z"—(2-)2*+(3+20)z" — (¢4 +i)z+ 2.
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171. Yucna a, = 1, a, = —i, a; = 2i — BCE NONAPHO Pa3IM4YHbIC KOPHH MHOIOYJIEHA
P(z), npu4eM a, — KOpPEHb KPaTHOCTH 2, @ ¢, U @3 — IPOCTBIC KOPHU. 3alUIINTE Pa3JI0KEHUE
P(z) Ha nMHEWHbIE MHOXUTEIH, €CIM €ro cTapiuuii KodGGULUUEHT p, = 1; HalinuTe ero apyrue

KO3 (D PHUITUEHTHI.
172. B 4eM COCTOUT CBOMCTBO KOPHEH BENIECTBEHHOr0 MHorowieHa? Yucno a;, = —1 + i

ABJISETCA KOPHEM MHOTO4YIeHa P,(z) = z*+4z% +11z% + 14z + 10; HaliTu ocTaNbHBIE KOPHU
P,(z), 3anMcaTh €ro pa3jIoKeHUE Ha BELIECTBEHHBIE MHOXKUTEIM IIEPBOM U BTOPOU CTEIEHH.

173. Yto Takoe panuoHanbHas anredpandeckas apo0s? IIpuBeanrte npumepsl.
174. Kakyro panyoHaJIbHYIO JpoOb Ha3bIBAIOT MNpaBHJIbHOW? HempaBmibHOW? J[poOb

=
723 IDE/ICTaBBTE B BHJIC CYMMBI anredpanvyeckoro MHOTO4JieHa U MPaBUILHON APOOH.
175. Kakue npoOW Ha3BIBAIOT 3JIEMEHTAPHBIMH PAMOHAIBHBIMU alNTreOpandecKuMu
npobsmu? JIpo6s 1/ (x® + 1) pasnoxkure B CyMMy 3JIEMEHTAPHBIX JAPOGEH.

Tema 5. J[uppepenyuanvrvie ypasreHusl.
176. KakoB reomeTrpuyeckuil cMbICH ypaBHeHus y'=f(x,v) . Hamnwmcars ypaBHeHume

KacaTeJIbHOM K MHTErpabHOM KpUBOH ypaBHeHus y' = x“y? B Touke My (1, 2).
177. aiite onpeneneHue H30KIMHBL JUddepeHansHoro ypasHenus v '=f(x,y) .
Hsoxmuubl ypaBHeHUs ¥ =x°/y ecTh: A) okpyxHoctu; B) mpsamsbie; C) mapa6onsr; D)

runep6omsl; E) amuncer; F) Her npas. oTBera.
178. lano ypaBHenue y' = x°— 2x + y . Hanummire ypaBHeHWE JHMHUHM BO3MOMKHBIX

TOYEK IKCTPEMYMOB €0 MHTErPATbHBIX KpUBBIX. CrienaiTe 4epTéx.
179. Chopmynupyiite Teopemy Komu nist ypaBaenus y' = f(x, y). [lycts 02 — obnacts,

B KOTOPOM BBIIIOJHEHBI €€ YCIOBUS 3TOro ypaBHeHMs. Kakue U3 Mmocieayromlux yTBEepKIeHUN
CIpaBeIIMBBL: A) €ro HHTErpalbHbIE KPHUBBIE MOTYT HUMETh pPa3pbiBbl 1-ro poma B {1; B)

WHTErpaJibHbIE KPUBBIE MOTYT UMETH YTII0BOM SKCTpeMyM B {1; C) HHTErpaibHbIe KPUBBIE MOTYT
nepecekatbcs B {1 ; D) uHTerpajiibHble KpHBBIE MOTYT OBITh HpSAMbIMU JMHUAMU; E) Her
IPaBUIBHOTO yTBepKIeHHI? OTBET 000CHOBATD.

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

181. Haiigute Bce pereHus ypaBHeHHS xy' = v + 4/ y2 — x 2.

182. Haiigute ob1ue pereHus (MHTErpaibl) ypaBHEHHIHA:

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

184. Haitgute Bce JNMHUM, Y KOTOPBIX OTPE30K KACATEIBbHOM MEXJYy TOYKOM KacaHUs U
OChIO a0CIUCC JCNUTCA IIOMOJIaM B TOYKE IMEpEeceYeHUsi C OChI0 OpJWHAT. YKa3aHUE:

Hcnonp3yiiTe ypaBHEHHE KacaTeIbHON K KPUBOM.
185. Chopmymnupyiite Teopemy Komm mna ypasHenus y'' = f(x,v,¥') . Kaxos

TeOMEeTPUYECKHI CMBICT HadalbHBIX yciaoBuil y(0) = —1, y'(0) =1 mns 3T0oro ypaBHeHHs?

N300pasure NpuOIHKEHHO WHTEIPATIbHYIO KPUBYKO B OKPECTHOCTH HAYaJIbHOM TOYKM, CUMTAs
VTS OTIpeiesieHHOCTH v'! = 0 B 9TOH OKPECTHOCTH.

186. Haiitu 3Ha4eHue o, Ipu KOTOPOM (PYHKLMUS y = x° SABJISETCS PELIEHUEM YPABHEHUS
x(x—1)y" = (2x—-1)y'+ ay=0.
187. Mano ypasuenue: y'"® + xy'' = 2y’ . C IOMOIBIO KaKoil MOACTAHOBKM MOKHO

MOHHU3UTH €ro MopsioK? Hanuimmte o0mmii BU TAKUX YPaBHCHU.
188. HaiiquTe o0mmue pemieHnus ypaBHEHHI METOA0M MOHMKEHHs Topsiaka: a) v “=In x; 0)
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189. Pewmre 3anauy Kowm: yy "=(v)* (v )? v(1)=1, ¥ (1) =L

190. Kax ¢ mnomomplo (yHIaMEHTaNbHOW CHUCTEMBI pelleHud y,(x}, .. , ¥,(x)
3anucath obuee pemenne ypasHenus L{y] = 07 IloyeMy HylieBoe penieHUE HE MOXKET BXOJHUTh
B (yHIaMEHTaIBHYIO CUCTEMY PELIEHUH ypaBHeHus L[v] = 07

191. lano ypaBHenue: y'' —5y' + @y = 0. Ilpu kakoM 3HAYCHHH O YKUCIO 3 OymeT

KOPHEM €ro XapakTepucTtudyeckoro ypaBHeHus? Haiitu o0miee pemieHue JaHHOTO
G GepeHIATFHOTO YPABHCHHS ITPU HAWICHHOM 3HAYCHUH (.

192. Jluneitnoe onHopoaHoe auddepeHnnansHoe YpaBHEHHE 3-TO MOpsAlIKa ¢
MOCTOSTHHBIMU KO3 (HUIIMEHTAMHU MMEET YacTHbIe pemeHus: 1, sin 3x. DTo ypaBHEHUE MOXKET
umets B A) v —9y =0;B) y"" —9y'=0;C) v'"+9y =0, D) ¥'" +9y' =0, E) Her
MPaBUIILHOTO OTBETA.

193. Petnre nuHeliHOe ypaBHeHme V' — 2y '+ vy =e*/x  MeTogOM Bapuanuu
IIPOU3BOJIbHBIX TOCTOSIHHBIX.

194. Haiigute o0miee perieHue JWHEHHOTO HEOJHOPOJHOTO YPAaBHEHUS METOIAOM
HEONPENENEHHBIX KO3P(PUIUEHTOB: v "—y=2e* —x .

195. Haitgute 4yacTHOE pelIeHUE JMHEHHOTO HEOJHOPOJHOTO ypaBHEHUS y “+y=te”
YIOBJIETBOPSAIONIEE HAYaJIbHBIM ycinoBusM y(0)=4 , v {0)=—3, METOOOM HEONPEACIEHHBIX

K02 PHUIIIEHTOB.
196. Haiinute obiee pemienne cuctemMbl quddepeHIanbHbIX YpaBHEHU N

Wt

—=2x+vy,

dt -

dy Jx +4

— = 3x + 4v.

et -

197. Touka ¢ wmaccoil m  JABWKETCs mnpsmoivHerHo. Ha Heé nelicTByer cuia,
IPONOPLUOHATIbHAS KyOy BpPEMEHH, UCTEKIIEeMy OT MOMEHTa, KOIJa CKOpOCTb ObUIa paBHA v
(ko3¢ dUIHMEeHT TpOoNmOpUUOHANBHOCTH paBeH k ). Kpome TOro, Ha TOYKYy JeicTByeT cuiia

CONIPOTHBIICHUS  CPEMbI, MPOMOPIHOHAIBHAS  MPOU3BEICHHUIO CKOPOCTH H  BPEMEHHU
(k03¢ GHULHEHT NPOIOPIHOHAIBHOCTU paBeH k, ). Haliqure 3aBUCMMOCTb CKOPOCTU OT BPEMEHH.

VYkazanue: npumeHute 2-i 3akoH HproToHa.

Tema 6. Teopus psioos.
198. aiiTe moHsTHE YUCIOBOrO psia, ero cymmsl. Haitnure cymmy psina Yo, (7/8)™
199. ChopmynupyiiTe HEOOXOAMMBIA MpHU3HAKA CXOIUMOCTH 4HUciIoBoro psjga. C ero
IIOMOIIBIO MOKAXKHTE, UTO P 2oe (1 4 1 /n)" pacxoauTes.
200. Ucnonb3yss MpoOCTEHIIME CBOWCTBA UHWCIOBBIX PSJAOB HaWIWTe CymMMy psaa
w 1 1
=)
201. JaHbl psiabl C HOMOKHUTENBHBIMA WwieHaMu: 2o a, () u X7, b, (2), hm Tars =
—oa Iy
C moMOIIBI0 TPU3HAKOB CXOJUMOCTH 3HAKOIOJOKUTEIBHBIX PSIOB yCTaHOBI/ITe Kakoe u3
HIDKECIIETYIOIINX YTBEPKACHUM cripaBeuinBo: A) psaz (2) cxoaurces, eciau b, = na, ; B) pan (2)

ra | =

pacxomurcs, ecid b, = a,, n = 10; C) pan (2) pacxoautes, ecnu b, = 3%a, ; D) pan (2)
cxonurces, eciu lim b,, =

fl—ca
202. Yto Takoe 3HAKOUEPEAYIOIIMICS pPsiA? 3HAKOIEPEMEHHBIH psf? aOCONMIOTHAs M
YCIIOBHAsI CXOJUMOCTh 3HaKomnepeMeHHoro psana? Chopmymnupyiite HpI/ISHaK Heﬁ6HHua KaKHe

coEmn
U3 IEPEUUCICHHBIX HI)KE PATIOB YCIOBHO CXOIATCA: A) X2, —— ——.B) ¥, ——; 0 ZH_.
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203. [laiite moHATHE (QYHKIMOHAIBHOTO psja, ero o0acTu CXO,Z[I/IMOCTI/I Haiigure

6) Zu J. xx; B) Zn J.I_J:I I‘)

001acT! cXOOUMOCTH (DYHKIMOHAIBHBIX PSIOB: a) 2=, -
n

o 14x—x"
2oy n .

204. [JaiiTe moHsATHE MaxkopupyeMoro GyHKIMOHAIBHOTO psina. Haiiiure Bce 3HaUSHUS X,

{x +3"'1’

gin nx

IPpH KOTOPBIX P 2y CXOIUTCS aOCOIOTHO.

:'!
205. ChopmynupyiiTe cBOMCTBA Ma)KOpI/IpyeMLIX (GYHKIIMOHATBHBIX PAIOB. MOXKHO JH

Ein i'! X

HOWICHHO (D PEepPEeHIUPOBATD PAL X ey 211 ? OTBeT 000CHOBATS.
n-

206. Uro Ttakoe creneHHod pan? Psam X¥_, a, x™ pacxomurcs B Touke x, = —2. C

HIOMOIIIBIO TEOpeMbI AOEJIsl YCTaHOBUTE, KAKOE M3 CIICAYIOIIUX YTBEP)KICHUN CIIPaBEIINBO: A)
3TOT PAA CXOIUTCS aOCOIIOTHO B TOUKe x;, = —1; B) 3T0T pan cxomurcs B Touke x, = 0; C)

3TOT PAJ] PACXOAMTCS B TOUKE x5 = 3; D) HET NIpaBUIBHOIO OTBETA.

n i Ay T

a0 ==

207. Haiiaurte 00nacTi CXOAMMOCTH CTEIIEHHBIX PSJIOB: @) 2o =1 g 0) X, 3,1} ; B)
2 e

w  (x—1)"
n=1 o an
208. Uto 3HAUUT pa3NoXuUTh (PYHKIMIO B CTEHEHHOW psn? 3aBUCAT JU KOA()PHUIIMEHTHI
TAKOTO pa3iokKeHus oT cnocoba ero noxydenus? Psaapr Ternopa u Makinopena. Pa3noxus B psia
Maxksopena Gpynkuuto f(x) = x/(1 + x?), naiigure £2*+4(0).
209. Paznoxure (QyHKIHIO B P MO CTENEHAM x M YKaOKUTE 00JacTb CXOAUMOCTH

dt.

x Bin2t

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

210. Paznoxure QyHKIUIO y=tgx B Pl Tepmopa 10 CTeneHsaM (x — m/4), BbIIUCAB
nepBble 3 WieHa, OTJIMYHbIE OT HYJI.

211. Beluncnure OpUOIMKEHHO € TOYHOCTBIO 10 1072 | OLEHMB MOrPENIHOCTH IO
npusHaky JleitbHua A1 3HaKoYepeyomerocs psjaa: fDD’E e % dx.

212. BemmumuTe JBa NEePBBIX, OTIMYHBIX OT HYJIS WICHA PA3IOKEHUS B PAI 10 CTETICHIM
X pelECHUs YpaBHEHUs y "=2xy '+ 4y, yIOBJIETBOPSAIOLIETO HadaJbHBIM ycioBusaMm y(0)=0,
y(0)=L

213. Kakue u3 cienyromux nap GyHKuil f(x) u g(x) OpTOroHaabHbl Ha IPOMEKYTKE
[-1,1]: a) f(x)=x u g(x)=x7-1;0) f(x)=x u g(x)=x"-1; B) f(x)=x" ¥u
g(x) =x*-1?

214. Chopmynupyiite ycnoBusi dupuxie paznoxumoctd ¢yHkiuuu B pan Dypbe Ha
IPOMEXYTKE [- 1, 7).

215. Hannmre  Gopmynsl  and  kodddunuentos psga Dypse QyHkumm f(x)
Pa3I0KEHHOU B 3TOT Psill B IPOMEXKYTKaxX: a) [-m, @]; 0) [-1,1].

216. Hamuumre psj @ypbe Heu€THON GyHKIMHU f(x ), 3a1aHHON HA IPOMEXYTKe [- 7, 7).

217. @ynkuus f(x) B npomexyrtke [0,7] pasnoxkena B pag Pypbe a) no kocuHycam; 0)
no cuaycam. Harmmummre ¢hopmyisl 1715 Ko3(GUIIMEHTOB 000X PSIOB.

218. @ynkuus f(x) =—1—x> B npomexyrke [-2,0] pasnoxena B psg Pypbe mo
curycaMm. Hamummure gopmynsl s koadduuuentoB psga. Iloctpoiite rpaguk cymMMBbI 3TOTO
psaa.

219. Paznoxure B pag ®ypbe pyHKIUIO y=|x| B IpOMEXKyTKax: a) [—T; 7]; 0) [0; 27]; B)

[—1;1]. IlocTpoiiTe rpadukyu QYHKIMU U CyMM 3THX PSJIOB.
220. Paznoxwure B pan Oypre QyHKIUIO ¥ = E - i—f B IpOMEXKyTKe [0; 7]: a) O CHHYycaM;
0) o xocunycam. [loctpoiite rpaduku GyHKIHH U CyMM PSIOB.
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Tema 7. Kpamuvie u nogepxnocmuule UHmMezpaloi.
221. Uurerpupyema nmu Gynkuus 1,/(x —y)nmo keagpaty 0 < x = 1,0 < y < 1?

222. He BpluMCHIAA MHTErpaya ffﬂ In(1—sin(x + y))dxdy, yCTaHOBHUTE €T0 3HAK, €CIIU
D={(x,¥): x=20, y=0, x+y<mu/6}.

223. CBenurte NBOWHOW HHTErpal ffD fix,v) dxdy X HOBTOPHOMY IBYMsl CIIOCOOamH,
eciu: a) (D) — obnacTh, OrpaHUYEHHAs JIMHUAMA y = 3x°, y = 6 — 3x; 6) (D) — Tpamenus ¢
BepmmHaMu (—1, 4), (5, 4), (1, 1), (4, 1).

224. 3meHute OPSIOK HUHTETPUPOBAHUS B UHTErpaje:
f__gl dx f_ﬂ,,_—x:_—u f[xr}’)d}’Jrfi dx fff[x, y)dy n.

225. Haiinute  cpeanee  3HaueHue  f(x,v) =x+ 2y 1[0  NPAMOYIOJLHUKY,
OTpaHUYEHHOMY IPAMBIMHU x = 1, ¥ = 2 U OCAMU KOOpPJUHAT.

226. U3o6pazute Ha IIJIOCKOCTH Oxy obpa3 burypsl
G'={(r.d): 2<r =3, 0<d¢ < n/4) npu otobpaxkeHnu x = rcosd, y = rsing. SJBusercs
JIY 3TO OTOOpaXeHUE B3aUMHO OJHO3HAYHBIM?

227. Haiinute 10 ab burypsl, OTpaHUYCHHOMN JINHUASMU:
Axy=4,x+v=50)(x"+y)=8Bxyx"+y*=1(x"+y* = 1).

228. Haiijute 066EM Tena, OrpaHUYEHHOr0 MOBEPXHOCTAMH z = In (1 + x* + y*),z = 0,
x*+yt=2.

Kputepuu u mikana oreHUBaHUS MO OLIEHOYHOMY CPEACTBY «(hPOHTANBHBIA U MHAUBUIYATbHBIN
OTPOCH»

[Ixana Kputepuii onennBanus
OIICHUBAHUS

otnuy4HO (5) | CTyneHT riy0oKo U B MOJHOM 00BbEME BIIAJEET MPOTPAMMHBIM MaTepUaTIOM.
I'pamoTHO, uWcuepnbIBarOIIE M JIOTUYHO €ro M3jaraeér B YCTHOW WIH
nucbMeHHOUW ¢opme. [lpu SToM 3HaeT pPEeKOMEHJOBAHHYIO JUTEPATYpY,
MPOSIBJISIET TBOPYECKUH TOJXOJ B OTBETaX Ha BONPOCHI U TMPABHIBHO
000CHOBBIBAET MPUHATHIE PELICHUS, XOPOIIO BIAJeeT YMEHUSIMU U HaBBIKAMU
IIPH BBINIOJTHEHUY MPAKTUYECKUX 3a]1a4.

xopotio (4) | CtyneHT 3HaeT NpOrpaMMHBIN MaTepuai, TPaMOTHO U MO CYTH M3JIaraeT €ro B
YCTHOH WMJIM NMHUCBMEHHOW (hopMe, TOMyCKass HEe3HAYUTEIbHbIC HETOYHOCTH B
VTBEPKACHUSX, TPAaKTOBKAaX, ONpEACNCHUSX W  KAaTeropusix WU
HE3HAYUTEIILHOE KOJIMYECTBO OmUOOK. [Ipm 3TOM BitajgeeT HEOOXOIUMBIMH
YMEHHSIMH U HaBBIKAMU IIPU BBIOJHEHUH MPAKTUYECKUX 3a]1a4.

ynosierBopu | CTyneHt 3HaeT TOJILKO OCHOBHOI MPOrpaMMHBIN Marepuall,
TenbHO (3) | JomyckaeT HETOYHOCTH, HEJ0CTAaTOYHO yETKHUE bopMyITUpOBKH,
HETIOCIIEIOBATEIIBHOCTh B OTBETAX, U3J1ara€MbIX B YCTHOM WJIM NMUCbMEHHOMU
dopme. Ilpu 3TOM HEZOCTATOYHO BIAJEET YMEHUSIMH M HaBBIKAMH MIPH
BBINIOJIHEHUH TpakTU4yeckux 3amad. Jlomyckaer gm0 30% omubok B
H3JIaracMbIX OTBETAX.

HeynoBieTBo | CTyneHT He 3HAeT 3HaUUTEIbHON YacTH NIPOrpaMMHOro Matepuania. [Ipu atom
pUTENBHO (2) | AOIyCKaeT NPUHUMIHAIbHbIE OLIMOKM B JOKa3aTelIbCTBAaX, B TPAaKTOBKE
HOHATUM W KaTeropuii, MpOSIBISET HU3KYI KyJIbTYpy 3HAHWUH, HE BIajeeT
OCHOBHBIMHM YMEHUSIMU U HaBbIKAMH NPU BBINOJIHEHUM MPAKTUUYECKUX 3a/1ad.
CrTyzeHT OTKa3bIBacTCs OT OTBETOB HA JOIIOJIHUTEIbHBIE BOIPOCHI

TunosBbie BapHaAHTBI KOHTPOJILHBIX PadoT:
Tema 1. Jlunevinas anceopa.
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Bapuant Ne 0
1. Pemuth cuctemy IMHEMHBIX ypaBHeHUN MeTogoM Kpamepa
3%, + 2x,+x3 =25
2xy +3x,+x3=1
2xy +x, +3x; =11

2. BeruuciauTe onpeaenuTeb

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

3. Pemnth cuCTEMY JIMHEWHBIX YPABHEHUM MATPUYHBIM METOIOM
lxy —2x, + 3%, =6

2xy +3x;, — 4x; =20

3xy —2x,—5x; =6

4. Haiitu matpuiry, oOpaTHyIO K JaHHOM
2 1 1
(5 1 3)
2 1 2
5. Pemnth cucreMy NTMHEMHBIX YpaBHEHHI MeTOI0M ["aycca
4x, —3x, + 2x3 =9

5x, +6x, — 2x; =18

Tema 2. Ananumuueckas ceomempusi.
Bapuant Ne 0
Jlanbl KOOpAMHATEI BEpIUMH nupamuisl ABCD:

) () =) -6)

A=|-3 B=|1 C=| 8 D=|-1

1 -1 —9 2

Haiitu:

1) nmunbl pedep AE, AC, AD.;

2) yron mexny pedpamu AE U AC;

3) yron mexy pedbpom AD u ocHOBaHueM ABC;

4) BeruncauTh MJI01a b OCHOBaHUS AEC;

5) Beruucnutb 06beM nupamuiel AECD;

6) 3Has 00bEM nUpaMHIbI U IIOHIAIs €€ OCHOBaHMS AB L, HAWTH BBICOTY h upaMuabl AECD;
7) Haiitu ypaBHEeHHE TUIOCKOCTH OCHOBaHUsI AE L, KOTOpas MPOXOIUT uepe3 TOUKU A, B u C.

8) CocraBuUTh KaHOHWYECKUE YypAaBHEHHUS MPSAMOH, KOTOpass IPOXOJUT 4Yepe3 BepUIMHYy D
NEePHEHANKYIISIPHO K IJIOCKOCTH OCHOBAHMUS

9) Haiitu Touky K nepeceueHus OTy4EeHHOM MPSIMOM € TUIOCKOCThIO OCHOBaHUS

10) Haiitu paccTosiHMe OT BepIIMHbI D NHUpamMHAbl 10 IJIOCKOCTU OCHOBAHHS § U CPaBHUTh
MOJIyY€HHBIH pe3ynbTaT C AJIMHOMN BeKTopa DK .
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Tema 3. Mamemamuueckuii ananus («Beedenue 6 mamemamuueckuti
ananuszy, cemecmp 1).

Bapuant Ne 0
1. Haiitu 06nacTh onpeaeneHns 3aJaHHbIX (PYHKIINH.
|] x+2 1 In(1+ x)
y=|———+— y=
11 —3x  x? x—1
\
2. Hailitu npenensl.
3x°+2x*—3x+1  2x*—T7x+3
lim - lim———
x—=w 2x3 4+ 4x7+ 3x— 8 x=3x*—8Bx + 15

3. I/ICHOHBSYﬂ 3aMCHYAaTCIIbHBIC IPCACIIbI, BBIYUCIINUTD:

1— cos3x (3;::: + 3):x+4

lim ————— lim [ ——
x=0  3x? x=w \3x +5

4. Haiitn MMpEaciibl, UCIOJIB3Yys 3KBUBAJICHTHBIC OECKOHEUYHO MaJjible Q)YHKHI/II/I

. In(1 4+ 3x7) (e —1)
im—— lim —
x—=0 x® — bx* x—0 x

5. UccnenoBaTh (PyHKIMIO HA HEMPEPHIBHOCTh, HAWTH TOYKH pa3pbiBa (YHKIHUU U YCTAaHOBUTH
ux xapakrep. CaenaTb CXeMaTHYECKUM YEPTEXK.

L ﬂx+4: x =< —1
flx)=2=-3+1 x4+ -1<x<1
2x;x =1

Tema 3. Mamemamuyeckuii awnanuz («Heonpeoenennwviti unmeepany,
cemecmp 2).

Bapuant Ne 0
1. Haiitu HeOHpeI[eHeHHBIﬁ HHTEIrpaJl, UCIIOJb3Yy Ta6JII/II_[y 1 €r0 OCHOBHBIC CBOMCTBA.
3y . 1 4dx
x 4 +hxyx+ Vx——— dx
"i'llx_ X — 4

2. Haiitu HeompeaeneHHBI HWHTErpaj, HCIOIB3Ys METOa (OPMHUPOBAHUS CIEIUATHLHOTO
BBIpXCHUS 10| 3HAKOM uddeperuaa.

J(x:—E)"z'Exdx Jﬁ.."x:—Ex—i-S(Ex—E)dx
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3. Haiitu HeomnpeneneHHbIH HMHTErpajg, HCIOJBb3YS METOJ 3aMEHbl IMEPEMEHHBIX U METOJ
UHTEIPUPOBAHUS 10 YaCTAM

Jfff—x%fyh fhudx

x:

4. HaiiTu HeolpeneJIeHHbIA HHTETPaJl OT APOOHO-pAlMOHATEHON QYHKIUN

v[(8134—2x:—k4x——1]dx J‘ 12

——————dx
xr—1 x4+ 7x +15

5. HaiiTu HeonpeAeIeHHbI HHTETPal OT TPUTOHOMETPHUYECKUX (DYyHKIIUH

. 2—D5x m
sin2x - cosdxdx Cos 3 singdx

Tema 3. Mamemamuueckuti ananuz («OnpeodenerHulil uHmMepaLy, cemecmp
2).
Bapuant Ne 0
1. BeruuciauTs onpeaeneHHbIi HHTETPal:

1
x*41
[ i
(x3+ 3x + 1)
]

2. Beruncnurte IJ101maab (1)I/Il"ypBI, OIpaHUYCHHYIO JIMHUAMU:

{x = Bcos’t — 5cos2
y=x? y = 2sin®t’ P e
=7 _ y° T _
y=2-x 0st<— 0=t=3
2
3. BeluucinuTh AIMHY AyT'M KPUBOM:
¥ = —In(cosx), {x i 3(¢ — sint) s p = 2cosqg,
,n v = 3(1 — cost) o T
0=x=<-— T = Q= —,
=*=% —<t<m ?=3

2

4. Beluuciauth 00beM (3aaya a) W IUIOIIA[b TMOBEPXHOCTH BpallleHUs (3amavya O) Tena,
MOJTy4EHHOTO BPAICHHEM 3aJIaHHOUW (PUTYpBI BOKPYT ocH O'x:

F = 3 JF = M }T=l_xi
)y =x%,) . 6)x=ﬂ; x=1

17



5. BBIYHCIUTh HECOOCTBEHHBI MHTETPAJ WIIH YCTAHOBUTH €0 PACXOUMOCTh
[=a}
_ 3
J xe * dx
0

Tema 5. J[uppepenyuanvrovie ypasreHus.
Bapuant Ne 0
1. Haiitu oOmiee pemenue win pemuTh 3anady Komm ans nuddepeHanbHbIX ypaBHEHUH €

pa3aensSIOMMMUCS IEPEMEHHBIMU:
ro_ —
vy =2¥
xy' — ylny =0 - v
y(0)=1.

2. Haiitn oOuiee perienue wiM pemuts 3anady Komm amns oaHOpoaHbIX AU(QepeHnnanbHbIX
YPaBHEHUH IIEPBOTO MOPsIIKA.

xyiy — (x*+v¥) = 0; ydx +2(xy —x)dy =0
7 : y(1) =1

3. Haiitu obmue pemieHus THHEHHBIX TU(depeHINaTbHbIX YPaBHEHHI IEPBOTO MOPSIKA:

2y e *

! —
v +tgxy = —COsx; v+

X X

4. Haiitn oOmiee pemieHre WM pemuTh 3amady Komm mist auddepeHnnanbHbIX ypaBHEHHHA
BTOPOI'O MOPSIZIKA, JOMYCKAIOUIMX MTOHMKEHUE MopsiaKa
2 2x

: '1.‘1'“[ —_— J"l =

v'" — cosbx = S 3
x=+1

"
- »

VX

5. Haittu pemenuss nuHEHHBIX U GEpeHINATBFHBIX YPaBHEHUH BTOPOTO TMOpPAIKA C
MTOCTOSITHHBIMH KO3 HUIIHCHTaMH

},.H + zvﬂ — ﬂ; },.H _ 2}:,.' _ 3}, — e‘]-.t‘:

Tema 6. Teopus psioos.

Bapuant Ne 0
1.3anumuTe popmMyny 00IIero uieHa paaa.
z+ 4+ 6 8 N
3 9 27 81

2.Z[OKaSaTB pPacxoauMoOCTh psAaa, IMOJIb3YyACh HeO6XOI[I/IMBIM IMPHU3HAKOM CPpaBHCHHUA.
- 3n
2n
n=1

3.HCCJ’I€I[OB8.TB pAaa Ha CXOOAUMOCTDL, IPUMCHAA 1OCTATOYHBIC ITIPU3HAKHU CXOOAUMOCTHU PAIO0B.
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i 37 .l i 1 (n—]— 1)”= i 1
n" 2"\ n - (n+1)In%(n + 1)

n=1 n=1

4. I/ICCJIG,I[OBaTB psAbI HA A0COMIOTHYIO CXOAUMOCTb.

Z[_ 1) 3:r1',1-]_2

n=1

5.Hatitn HHTCPBAJI CXOAUMOCTH CTCIICHHOI'O psAaad.
oo

ZE(:H-E]”

n=1
Tema 7. Kpamuvie u nosepxnocmuvle uHmMezpaoi.
Bapuant Ne 0
1. VI3MeHUTh MOPSJIOK MHTETPUPOBAHUS B IOBTOPHOM MHTErpajie M C/AeiaTh 4epTex o0jacTu
UHTETPUPOBAHUS

o —2x+6

de f flx,y)dy Jdv ffdx fdv Lfc{x

——¥

2. BeruncauTe ABOMHOM MHTETpa 110 00jacTu D

-H{lzx:}’: + 16x 3y ) dxdy; -ﬂ ye ¥ 2dxdy;
D
D:x:lr};':x:’}rz— 'I'E. D:}F=1n2,y=1n3,x=2,x=4.

3. BI)I‘-II/ICJII/ITI) I/IHTGFpaJII)I MepenIst OT IEKaPTOBBIX KOOPAUHAT K MOJISPHBIM:
1 V1-
1 —x2—y?2
T =y
| 14+ x24+ y2
0

4. C IIOMOIIBIO HBOﬁHOFO HHTCIrpajia BBIYUCIIMTL ILIOINAAb ITNIOCKHUX (1)I/Il“yp, OI'PaHUYCHHBIX
JaHHBbIMU JIMHUAMU

yi—2v+
v=3/x,y=4e“,y=3,yv=4 1.?:—41.?—]-;:{'—0
v—x;’w"E v—\n"'_;r

5. IInactuaka D' 3amaHa HEpaBCHCTBAMH, L - IMOBCPXHOCTHAA IIJIOTHOCTD. Haiitn Maccy
IIJIACTUHKH.
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6. Haiitu KOOpAUMHATBlI MHEHTpPA TAKCCTH INIOCKUX OAHOPOJAHBIX IINIACTHUH, OI'PAHUYCHHBIX

3aJaHHBIMHU JIMHUSIMI
x:+}r:=4, x=0,

y=0

7. Beruucauth TpOWHOM UHTErpa no odnactu vV

ﬂ‘f 2y*e™ dxdydz;

Vv

v {x
d

};l':j'_’};rz_'x’
z=1.

0.
0,

[ s

Viy=10x, vy =0,x =1,
z=xy,z=0.

8. C IIOMOIIIBIO TpOfIHOFO HHTCTpaia HaliTH 00BEM TCJIa, OI'PAHUYCHHOI'O 3aJdHHBIMU

MOBEPXHOCTSIMU
v =16v2x,v = 2x,

z=0x+=z=2.

Kpurepun n mkana

x*+y* =2y,
z=5/4—x%z=0.

OLICHMBAHUS IO OLEHOYHOMY CpEICTBY «KOHTPOJIbHAS

paboTa»
IlIkana orleHUBaHUS Kpurepuii onieHuBaHuUs
5 KoHnTposibHast paboTa BbIOIHEHA HA BBICOKOM YPOBHE (IIPABUJIbHBIE
otBeThI Janbl Ha 90-100% BompocoB/3aaa4)
4 KonTposibHast paboTa BbIIOIHEHA HA CPEAHEM YPOBHE (IIpaBUIIbHBIE
OTBETHI JIaHbI Ha 75-89% Bompocos/3a1a4)
3 KonTposbHast paboTa BBINOIHEHA HA HU3KOM YPOBHE (IIPaBHUIIbHbIE
oTBETHI JIaHbl Ha 50-74% BormpocoB/3a1ay)
2 KonTposnbHast paboTa BBIIOTHEHA HA HEYAOBIETBOPUTEIHHOM

ypoBHE (TpaBUJIbLHBIE OTBETHI 1aHbl MeHee yeM Ha 50%)
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TunoBbie BApHAHTHI MHAMBUAYAJbHbBIX 321aHMIA:

Cemecmp 1.
Bapuant Ne 0

1. lanbl KOOpAMHATHI BEPLIMH TPEYroJibHUKA ABC:
A(—8; — 3); B(4 —12); C(8; 10).
Heobxonumo Haiitu:
- JUIMHY CTOPOHEI AF
- ypaBHEeHUE CTOPOH AE u B U UX YrJioBble KO3 (PUIIMEHTHI,
- yroJ s Mexnay npAaMeIMi AE 1 5C B paauaHax;
- YpaBHEHUE BBICOTHI D U €€ [UINHY;
- ypaBHEHUE MeuaHbl AE W KOOPAMHATHI TOYKU K IepecedeHus ITOU
MeJHaHbI C BEICOTON D,
- ypaBHEHUE MpsAMOM L , KOTOopas MpPOXOAUT uepe3 TOuKy K
[apaJlIeNIbHO K CTOPOHE AF;
- KOOPAMHATBl TOYKU F(xz,Vg), KOTOpas HaXOIUTCI CHUMMETPUYHO
TOYKE A OTHOCHUTENIBHO NpsiMOu CD.

2. Jlano: Touka A(2; 5) u npsmas y = 1. Heo0X01UMO COCTaBUTh ypaBHEHUE FE€OMETPHUYECKOTO
MeCTa TOYEK, PABHOYIAJIEHHBIX OT 3aJaHHOM TOKU A{x 4, V) U IPAMON y = d.
[TonydyeHHoe ypaBHEHHE IPUBECTH K MPOCTEHILIEMY BUIy U IOCTPOUTH IpauK KPUBOM.

3. 3amaHbl IBE CUCTEMBI JIMHEWHBIX ypaBHEHMU. PemmnTes nepByro cucremy meronom Kpamepa.
[TonyyeHHBI TpU pEIIEHUH IEPBOM CUCTEMBI PE3YJbTAT IPOBEPUTH C IIOMOILBID METOAA
oOpartHo# MaTpuIbl. Bropyio cuctemy pemuTs ¢ oMol Metoza ["aycca.

3xy + 2x, — 1x; =11, 1y +2x, — 1x; =1,
lx, +3x, —2x; =9 4y, +7Tx, — 2x; =12

4. Jlanbl KOOpAMHATHI BEPIIUH nupamMuasl ABCD:
A(2; —3; 1),B(6; 1; —1),C(4; 8;,—9),D(2; —1; 2).
Heobxoaumo:
- 3ammcath BeKTOPHIAB, AC, AD B OPTOHOPMAITBHOI cHCTeMe {1, ], E}
Y HaliTU MOJYJIM 3THX BEKTOPOB.
- Haiitn yron mexny BeKTOpaMu AB u AC.
- Haiitn npoexuuro BekTopa AD Ha BEKTOP AB.
- Bpruncnute nmomans rpann ABC.

— Haiitu 06bem nupamuast ABCD.
5. JlaHbpl KOOPAMHATHI YETBIPEX TOYEK:

A(—3; —2; —4),B(—4; 2; —7),C(5; 0; 3),M(—1; 3; 0).
Heob6xonumo:
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— CocTaBUTh YpaBHEHHE IUIOCKOCTH (J , KOTOpas MPOXOAHUT uepe3
Toukn 4, B u C.

- CocTaBuUTh KaHOHMYECKHUE YPAaBHEHMsI MPSAMOM, KOTOpas MPOXOAMT
yepe3 TOUKy M NEepHeHANKYJISIPHO K IIIOCKOCTH (.

- Haiitu TOuKM nepecedyeHus MONIy4eHHOM MPsAMOi € INIOCKOCTBIO @ U
C KOOPJAUHATHBIMU IUIOCKOCTAMU X0V, XOZ, YOZ.

— Haiitu paccrosinre oT Touku M 10 IJIOCKOCTH .

6. Beruncnuthb ciaenyroniie npeaensl (He moab3ysich mpaBuiioM Jlonurans).

x¥—2x243 x=+2 2x-—3x -2
lim — lim —— lim——
x=mdx=4+3x 42 x—om 3x= 4+ 2x — 1 x=2x<4+3x + 10
. 3x"+8x+5 Vx+4—-1 2—x—3
11111_ = lim —— limm ——
x=—-13x~-+9x+ 6 x=—-3 x*—9 =7 x-—49

. 1—cos4x . sin3x
lim — : lim
x—0 x? x=0 tglx

r—1
lim( )
x=0 Ay + 3

7. 3aganHyto GYHKIMIO v = f(x) HCClIe0BaTh HA HEMPEPHIBHOCTh U BBISICHUTH XapakTep TOYEK

liné(l + -’-l-xji

x+2

pa3pbiBa. Crnenath cxeMaTuyeckuil rpaduk

x°, ecnu x =0
a 0=x = I
tg—, eCcaHn X =—
1 flx)=1"% 2
f(x] = 42—x T
1, eCAM X = —
8. Haiitu nepByto pon3BoOaHYIO ¥',. 3a1aHHBIX (YHKIIMIL:
- T —
_2(3x% +4x* —x—2) y=x—In(2+e"+2/e¥ + e +1)
y = i
15vx+1
;= arctg (tgx - ctgx) 3 + 1 sin3x
¥y - g — = Sln"u —
V2 ¥ 3 cosbx
9. HaiiTu nepByro NpoU3BOIHYIO ', 3alaHHBIX QYHKIIUI:
3% +1
y = (arctgx)'t/2/In(aretex) y=x-e” 3t 3
b - t
y=sin|—+1t
) (3 )
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10. Jlana ¢ynkuusa y = f(x) M 7ABa 3Ha4eHMA apryMeHra x; M x, . HeoOxomumo HalTH

NpUOIMKEHHOE 3HaYE€HHUE JaHHOM (yHKIMU IIPU X = X,, UCIIOJb3Ys €€ 3HaYCHUE IIPH X = x, U
3aMeHss npupocT Ay QyHKIMK y = f(x) cooTBeTCTBYOMUM IuddepeHnanom dy:

y = V3x*+ 8x — 16; y = cos(x);
x, =4 x, = 3,94 x, = 60% x, = 63°.

11. BBIMOJHUTE TIOJTHOE UCCIIEIOBAaHUE 3aJaHHBIX (DYHKIIUN U IIOCTPOUTH MX TPAPUKH:

3 2x
4 -
F:i -p-:e_ }r=x3—3x'-|-3

xZ - 2x

12. Ucnonb3ys Meronbl nuddepeHnaibHOr0 BRIYUCICHUS, PEIIUTh CleAyomue Gu3ndecKue
3a1a4u:

1.

3
HpI/I IOATOTOBKE K 3K3aMCHY CTYJCHT 3a t ,I[HGI/I n3ydacr [ _Lk)—IO

JaCTb KypcCa U 3a0BIBAET (C{'I’j -10 4acTtb. CKOJIBKO I[Heﬁ HY)XXHO MOTpAaTUTb Ha

MOJIFOTOBKY, YTOOBI ObUTa M3y4eHa MaKCHMalbHas 4acTh Kypca? PemuTs 3amady mpu
ycioBuH, 4yTO k = 3o = 1/48.
Teno maccoit m, = 3000 kr magaeT ¢ BHICOTHl H METPOB U TEPSAET

Maccy (cropaer) MPOTMOPIUOHAIBHO BpEMEHHU MaJICHUsI. Koadpunment
IPONOPIMOHANbHOCTY k = 100 kr/c . Cuuras, 4ro Ha4yalubHas CKopocTh V; =0 ,

yckopenne g = 10 m/c, HaAWTH HaMOOJBINYI0 KWHETHYECKYIO SHEPTHIO Tena. PemuTsh

3aJady IIpH yCJIOBUH, UTO H = 1805 m.

Cemecmp 2.
Bapuant Ne 0
1. BoIYHCIIUTD HEOMPEACICHHBIC HHTEIPAJIBI:
3 — dx 5
J. Tx" + 40x gﬁﬂdx: J—; JX'cosdl-xdx.
2x* 4+ 5x3 — 12x° xVxi— 16

2. BoruncnuTh ornpeielIeHHbIA HHTEeTpalt:

dxdx

f

(Bx—8)2—2Y3x—8+4

3. Beraucnuth miomaas GUrypsl, orpaHMYeHHON mapadoIamMHu:

41 X t3x+6
- _x =——+3x
¥ =3 Y 5

4. Bprunciuth HeCOOCTBEHHBIN MHTETPAJ, WM YCTAHOBUTH €T0 PACXOIUMOCTh:

[

4x + 13
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5. UccnenoBate GyHKIMIO z = f(x,y) Ha SKCTpEeMyM:

z=xy—x"—2y"+x+10y—8.

6. Haiitu obmee pemenne (00muit maTErpain) nuddepeHnaaIbsHOro YpaBHEHUS:
8x + 5y

 5x— 2y

}:,.n'

7. Hano nuddepeHmanbHoe ypaBHEHHE BTOPOTO MOPSAKA, KOTOPOE JOMYCKAeT MOHMKCHHE
nopsiaka. Haiitu yacTHOe pelieHne, KOTOpoe yIOBIETBOPSET 3aJaHHBIM HaualbHbIM yCIOBHUSIM.

xy' —y —x2=0,y(1) =%/5,y'(1) =3.

8. 3amaHo JwmHEHHOEe HEoMHOpoAHOe MU EepeHINATBLHOS ypaBHEHHE BTOPOTO TMOPSIKA C
IIOCTOAHHBIMU KOB(b(i)I/ILII/IeHTaMI/I. HaﬁTH YaCTHOC PCUICHUC, KOTOpOC y,I[OBJ'IeTBOpHeT
HpI/IBeIleHHI)IM HadYaJIbHBIM yCJIOBI/IHM.

y'—2y'—8y=16x>+2,¥(0)=0,y(0) =5.

9 Pemmmth cucteMy ypaBHEHUI W HaWTH YaCTHbIE pELICHUS, KOTOPBIE YIOBJIETBOPSIOT
[IPUBEICHHBIM HAYaJIbHBIM YCIOBUSAM.

T xt
T
Y t2
a Y

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

Cemecmp 3.
Bapuant Ne 0

1. MccnenoBaTh HAa CXOIUMOCTh YHCIIOBOM PSII:

=]

i 1 (En-]-l)”: Z 1
2" \2n—1 nin?(3n+ 1)

n=1 n=2

2. HccaenoBath Ha a6COJ'IIOTHy1-O " YCJIOBHYH CXOAUMOCTb YHCIIOBOM paa

i (—1)"n
2?!

n=1

3. Haiit 061acTh cXOAUMOCTH (PYHKIIMOHAIBHOTO pPsijia

i (n—2)3(x + 3)3”.

2Zn+3

n=1

4. BeruncnuTh UHTErpal
0.1

J. E_E“:dx

o
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¢ TognocTtrio 10 0,001.

5. HaiiTi nepBbIe 4eThIpe HEHYJICBBIC YICHA PA3JIOKEHUS B PSJI pelIeHUs TU(PepeHIIMaTLHOTO
ypaBHEHUS
v+ 2y —xy =x7 y(0) =0,y'(0) = 1.

6. I3MeHuTh NOPSAA0K HHTEIPUPOBAHUS
-1

[o [ rics [or [ ran

2 -J24y —-¥

7. C moMoInIpio ABOWHOTO MHTETPaJia HAWNTH II0MAAb (GUTYPBI, OTPAHHYCHHOU JTMHUSMHI
yv=3/x, y=4e*, v=3, yv=4

8. C moMoIip0 TPOMHOTO0 MHTETpaJIa HAUTH 00BhEM Tella, OTPAaHUYCHHOTO TTOBEPXHOCTIMU
x4+ yvi=2yv,z=5/4—x z=0.

9. Teno V 3a1aHO NOBEPXHOCTSAMH, YTO €0 OFPAHUYMBAIOT, |1 — yAEIbHAs IUIOTHOCTh. HaiiTu
Maccy Tena.
Vied(x*+v3) =23  xP+yi=4, y=0, z=0(y=0  z=0);

_5(x* +y7)

=—0

10. Haiitu paboTy CHIIBI F= (x* — 2¥)1+ (y* — 2x)j, Opu mepeMelleHUM BAOJb JIMHUM L:
oTpe3ok M N, or Touku M(—4; 0) k Touke N(0; 2).

11. HaiiTu TOTOK BEKTOPHOrO IMOJs F=xi+ yi+ zE, yepe3 4acTb  IUIOCKOCTH
P: x4+ y+ z = 1, pa3MeluIeHHYIO B IEPBOM OKTaHTE (HOpMalb 00pa3yeT OCTPBIA yroil ¢ OChIO
0Z).

12. HaiiTu DOTOK BEKTOPHOTO MO F= (e +2x)1+e*] + e’k yepe3 3aMKHYTYIO
IOBEPXHOCTh §: x+v+z =1, x =0, y =0, z =0 (HopMaJlb BHCIIHSAA).

KpI/ITepI/II/I N HIKaJla OOCHHBAHUA II0 OLNCHOYHOMY CPCACTBY «HMHIWBHUAYAJIbHBIC
3aJaHMsI»

[Ixana OLICHUBAHHUS Kpurepuii onenuBanus
(mHTEpBAN OAJIOB)
3auTeHo [TpaBunsHO pemensl 90-100% 3ananunii
He 3auteno [IpaBunbHO pemeHbl MmeHee 90% 3amanuit

OueHoYHbIE CPeCTBA IJIsl MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Tunosoti ounem. Cemecmp 1.

buner Ne 0
1. TIpousBeneHust BEKTOPOB. 1 Gamn
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2. PemuTh cUCTEMY JIMHEHHBIX alreOpandeckux ypaBHEHUN 1 Gamn
3%, +4x,+2x,, =28
2xy —4x, —3x;=—1
1 + 5.'-?.': + IE =0

3. 3axaHbl KOOPJAMHATHI BEPLINH TPEYrOJIbHUKA 1 Gayr
HI(E; 1; -’-l-j,ﬁlz (—1;6; 1],143 (—1;1; 6). Haiitu:

a) BeKTOpbl ¢ = A, A, u d = A, A,;
0) JUIMHBI BEKTOPOB € U d;

B) CKaJISIPHOE NPOM3BEIEHHUE BEKTOPOB ¢ d;

J1) YTOJI MEXJly BEKTOPAMH ¢ ¥ d;
€) BEKTOPHOE NIPOU3BEIEHHUE € X d;
’K) TUIOMIab TpeyronbHuKa A, A, A4;.

4. HaiiTu npou3BOAHYIO 1 0amn
y=(x*4+x+1)- tg(2x)

5. IlIpoectu monHoe ucciaenoBaHUE PYHKIIMH U TOCTPOUTH Tpaduk 1 Gamn
e MNaetl)
'|.‘:|' == —_—
T 2(x+ 1)
Ymeeporcoeno na sacedanuu kageopwr [IM, npomokon Ne__ om 20 e
3aBenyronuii kageapoit ooy. Manwiii B.B.
Jlextop ooy. Manwiii B.B.

Tunosou 6unem. Cemecmp 2.

buner Ne 0
Yacrs 1. TeopeTtnuecknii Bopoc.

(ITorTHOCTBIO PACKPBITHIN BOIPOC OLleHUBaeTcs B 1 Oas).
1. ITonsarue nepBooOpazHoO

Yacrs 1. 3a1anne Ha4YaIbHOTO YPOBHS CI0KHOCTH.
(ITpaBuBHO BHIIOTHEHHOE 3aJ]aHKE OLIEHUBAETCS B 2 Oasa).
1. Haiitu pemenust ypaBHeHUI 2. BeIyuciauTh HeonpeeeHHbIM HHTErpal

y'+3y' =0 J[x:-J-ExJ.-E)dx

Yacrs II1. 3aganue 6a30BOro ypoBHS CI0KHOCTH.
(ITpaBmIbHO BBITTOJTHEHHOE 3a/1aHKE OLICHUBAETCS B 1 Oayn).
3. [IpouHTETpUpPOBATH PAMOHAIBEHYIO IPO0H
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3aBenyronuii kKageapoit

Jlextop

3aBenyronuii kKageapoit

Jlextop

(2x 4+ 16)dx p
J (x+ D(x2+4x+13)

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

Yacre IV. 3a1anne noBeIIICHHOTO YPOBHS CIOKHOCTH.
(ITpaBunpHO BEITIOTHEHHOE 3aMaHue — | Ga).
1. HaiiTu perienust ypaBHeHUM

},.H + 3}:,..' — EXE—EI;

Ymeeporcoeno na sacedanuu kageopwi [IM, npomokon Ne_ om 20 e

Tunosoti ounem. Cemecmp 3.

bumner Ne 0

CXOI[I/IMOCTL " CyMMa psaa. H€O6XOI[I/IMOG YCJIOBUC CXOOANUMOCTH.

HccnenoBaTh Ha CXOOUMOCTD PsJL
[=_n]
Z (—1)"n
n*+5n—7
n=1

oo
(n+1)! 27
Z (n+ 1)
n=1
N3menuts nopsok uHTerpupoBanusi. O01acTb HHTETPUPOBAHUS U300paA3UTh
Ha yepTexe

2 x

| | | remay

o
4

BoruncnuTh KpUBOJUMHEHHBIA UHTETpall BAOJIb KPUBOH L, IPH U3MEHEHHUU
napaMeTpa oT t, J0 t,:

J-dx—l-d}r; rge L y=—vV2—-t; t;, =1, t,=2
L
Ymeeporcoeno na sacedanuu kageopwr [IM, npomokon Ne_ om 20 e
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4. na dyHkumun u = Sx%y —3xy + x? HaliTM rpaguMeHT n MIPOU3BOJHYIO B TOUKE A IIO

ooy. Manwiii B.B.

oou. Manwiii B.B.

1 0amn

2 Oanna

1 0amn

1 0amn

ooy. Manwiii B.B.

oou. Manwiii B.B.



Kputepun u mkana oOlEHHBaHUS IO OIEHOYHOMY CPEICTBY MPOMEKYTOUHBIN
KOHTPOJIb (IK3aMEH)

[IIxana oueHUBaHUA Kpurepuii onenuBanus

OoTINYHO (5) CtyneHT T1y0OKO W B IOJIHOM OOBEME BIIAJICET MPOTPAMMHBIM
MaTepuaioM. [paMOTHO, HCUEpNbIBAIONIE U JIOTHYHO €ro
u3JaraeT B yCTHOW WM NMUCbMeHHOW ¢opme. [Ipu 3TOM 3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSBISIET TBOPUECKHUI MTOAXO0]T
B OTBETAaX Ha BOIPOCHI M MPABUIBHO OOOCHOBBIBAET NMPHUHSTHIC
pellleHusl, XOpOIIO BIIAJCET YMEHUSMHU U HaBbIKAaMU MpU
BBINOJIHEHUH TPAKTHYESCKHX 33/1a4.

xopoiuo (4) CryneHT 3HaeT NporpamMMHBIA MaTepual, I'PaMOTHO U IO CYTH
U3JaraeT €ro B YCTHON WJIM MUCBMEHHOW (opme, moIrycKast
HE3HAYUTEIbHbIE HETOYHOCTH B YTBEPKICHMSX, TPaKTOBKaXx,
ONPEIEICHUAX U KATETOPHUSIX WM HE3HAYUTEIBHOE KOJIMYECTBO
omnOok. Ilpm 3ToM BiageeT HEOOXOAUMBIMH YMEHUSIMH H
HAaBBIKAMM IIPH BBIITOJIHCHUH MPAKTUYECKUX 3a7a4.

YJIOBJIETBOPUTEINHLHO (3) CryneHT 3HaeT TOJIBKO OCHOBHOW IIPOIpPaMMHBIM Marepual,
JIOITyCKAaeT HETOYHOCTH, HEIOCTaTOYHO UYETKUE (HOPMYIHPOBKH,
HEIOCJIEI0BAaTEIbHOCTh B OTBETaX, M3JIaracMblX B YCTHOW HIIU
nucbMeHHOW ¢opme. Ilpm 5TOM HEZOCTaTOYHO BiIAJEeT
YMEHMSMHU U HAaBBIKAMU IIPU BBINOJIHEHUH MIPAKTUYECKHUX 3azady.
Jomyckaet 10 30% ommbOK B M3JIaraeéMbIX OTBETAX.

HEYIOBIETBOPUTENHHO (2) | CTyAeHT He 3HAaeT 3HAYUTENbHON 4YacTH MPOrpaMMHOIO
Mmatepuaina. [Ipu 3ToM gomyckaeT NpuUHIMNHAIbHbBIE OIINOKU B
JI0Ka3aTelIbCTBaX, B TPAKTOBKE MOHATUI U KaT€rOpUid, IPOSIBIISIET
HU3KYIO KYJIBTYPY 3HaHHM, HE BJIaJIeET OCHOBHBIMU YMEHUSIMU U
HaBBIKAMM [pU BBINOJHEHUU MpPaKTU4YEeCKUX 3aaad. CTylneHT
OTKa3bIBAECTCsI OT OTBETOB HA JOMOJIHUTEIbHbIE BOIPOCHI
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JInct n3sMeHeHu U JOIOJIHEHUN

/i

Bunasl nononnenunii u
U3MEHEHUN

Jlata 1 HOMEp MPOTOKOJIA
3acemanus Kadeapsl
(xadenp), Ha KOTOPOM ObLTH
PaccMOTPEHBI ¥ OZ00PEHBI
W3MEHCHHS U JIOTIOJTHCHUSI

[Toamucs (¢
pacmmugpoBKOii)
3aBeyronero kadenpoit
(3aBemyromux Kadeapamn)
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JKCNepTHOE 3aKJII0YeHHe

[IpencraBneHHbIN GoHA oLeHOYHBIX cpeacTB (naee - @OC) mo AUCHUILTHHE
«Maremartuka» cooTBeTcTBYeT TpeboBanusM OI'OC BO.

[Ipennaraemble GOpPMBI U CpeACTBaA TEKYLIETO U IPOMEXKYTOYHOTO KOHTPOJIS
aJeKBaTHbl LEIsIM UM 3aJadaM peaju3aludd OCHOBHOH IpodeccHOHATbHOM
o0pa3zoBaTebHON IIPOTrPaMMEI 1o HaIpaBJIeHUIO IIOJrOTOBKH
44.03.04 IIpodeccronanbHoe 00yueHue (110 OTPACIIIM).

OueHo4yHble  cpeAcTBa A TEKyIIero KOHTPOJS  YCIIeBaeMOCTH,
MPOMEXKYTOYHON aTTeCTalluU 110 UTOTaM OCBOEHUS JUCLMILUIMHEI IIPEeICTaBICHEI B
0JIHOM o0beMme.

Bunael OLIEHOYHBIX CpeICTB, BKIIOYEHHBIE B IIPEJCTABJIEHHBIH (OH]I,
OTBEYaI0T OCHOBHBEIM IpuHIUNam dopmupoanus GOC.

PazpaboTaHHBI M NpeACTaBIE€HHBIA JIs 3KCHEPTU3bl (OHI OLEHOYHBIX
CPEeICTB PEKOMEHIyeTCsl K UCII0JIb30BAHHUIO B IIPOLIECCE MTOATOTOBKH 00YYarOIIUXCs,
10 yKa3aHHOMY HaIlpaBJIEHHIO.

[Ipencenarens y4yeOHO-METOOMYECKOM
KOMUCCHHU (paKyJIbTeTa KOMIIBIOTEPHBIX
CUCTEM U MH(POPMaIIIOHHBIX :;Z/\

TEXHOJIOTUH =

H.H. BetpoBa
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