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IKCNepTHOE 3aKI0YCHHE

[NpeacrasieHHsii Qo oueHouHbIX cpeacts (aanee - POC) no mucLHIIHHE
«Marematuka» coorsercrayer Tpebosannam ®I'OC BO.

[pemnaraembie GOPMBI M CPE/ICTBA TEKYLIErO H NPOMEXYTOYHOIO KOHTPOIA
aneKkBaTHB UeMSM M 3aja4aM pealu3audM OCHOBHOH Mpod)ecCHOHANBHON
00pa3oBaTebHOI NPOrpaMMBel O HAMNPABICHHIO MOANOTOBKH 43.03.02 Typusm.

OueHouyHble  CpeicTBa AN TEKYWEro KOHTpOJS  YCIEBAeMOCTH,
NPOMEKYTOYHOMN aTTeCTalMy MO HTOraM OCBOCHHA AHCUMIUIMHBI NPEACTAB/ICHb! B
NnoJIHOM oOBeme.

Buusl OLEHOYHBIX CPEJCTB, BK/IIOYEHHble B NpPEACTAaBIEHHbIA (OHL,
OTBEYAIOT OCHOBHBIM npuHuMnaM popmuposanus POC.

PaspaGoTaHHBI M TpeACTaBIEHHBIH I IKCEPTH3b! (POHI OLEHOUHBIX
CPEICTB PEKOMEHLyeTCs K HCTIONb30BAHHIO B POLECCE NOArOTOBKH 00y 4aloumXxcs,
10 YKa3aHHOMY HanpasIeHHIO.

Ipeacenarens y4eGHO-METOAHYECKOMH
KOMHMCCHH (aKy/IbTeTa KOMIBIOTEPHBIX

CHCTEM " HHOPMALIHOHHBIX 7
TEXHOJNIOrHH H.H. Betposa



IHacoopr

(oHIa OLIEHOYHBIX CPEACTB M0 Y4eOHOU IMCIUIIHHE
«MaTeMaTHKa»
Ilepeyenb KOMIeTeHIIM (3J1eMEHTOB KOMIIeTeHIHI), (POPMUPYEMBbIX B

pe3yJibTaTe 0CBOEHMS Y4eOHOI N CIUIIUHbI

Ne Kon dopMynHpoBKa Kontpomupyemsie Oransl
/Tl | KOHTPOJIUPYEMOi KOHTPOJIUPYEeMOi TEeMBbI y4eOHOM dbopMupoBanus
KOMIIETEHIIH KOMIIETEHIIH JUCLUILINHBI (cemectp
W3y4YEeHUs)
1 |VK-1 CIO0COOEH Tema 1. 1
OCYIIECTBIISATh  MOWUCK, | JInHelHas anredpa (Ha4aIBLHBIN)
KpuTHueckuil aHanus u | Tema 3. 1
CHUHTE3 uH(poOpMauuy, | MaTeMaTu4ecKuit (HauanbHBIN)
NPUMEHATh CHCTEMHBIN | aHaju3
noaxon Uit pemreHus | Tema 4. 1
IIOCTaBJICHHBIX 33124 JubdepeniyanbHblie (HavaJIbHBIN)
ypaBHEHUS
IToxa3aTenu n KPUTEPHUHU OLICHUBAHUA KOMHeTeHHHﬁ,
OIMMCaHHue IIKAaJ OHCHUBaAHUA
Ne Kon ITokazarens ounenuBanus |Kontpomupyemsle | HammenoBanue
/Tl | KOHTPOJIUPYEMOH | (3HAHUS, YMEHUS, HABBIKH) | TEMbI Y4eOHOI OLICHOYHOT'O
KOMIIETEHINH JUCIUIINHBI CpeacTBa
1. YK-1 3HATh: cucremy | Tema 1, O@OpoHTaNBHBIE U
KaTeropui. U  MeToJoB, | Tema 2, VHIUBUYAJIbHBIC
MTO3BOJISIFOIINX Tema 3 OIIPOCBHI;
OCYIIIECTBIISIET MTOMCK KOHTPOJIbHBIE
HE00XoAuMoMn paboThI;
uHpOpMAINK,  ONMHUPASCh JIOMaITHUE
Ha pe3ysibTaThl aHaJM3a 3aJJaHMs;
MIOCTaBJIEHHOM 3a/1a4H. IPOMEXKYTOUHAs
YMETB! pa3pabarbiBaeT aTTecTauus
BapUaAHTHI pelieHus (3Kx3aMeH)
npoOJeMHON CUTyallud Ha
OCHOBE KPUTHYECKOTO
aHanmM3a JOCTYITHBIX
MCTOYHHUKOB MH(OPMAITUH.
BJIAJICTh: HaBBIKAMU
BBIOMPATh  ONTUMAIIbHBIN
BapUaHT pELIeHUs 3a/1a4H,
apryMEeHTUPYs CBOM
BEIOOD.




@D oHabI OLIEHOYHBIX CpeacTB IO ITMCHUIIJINHE «MaremaTuka

Bonpoce! 1151 GpoHTANBHBIX U MHAUBUAYAJBHBIX ONPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue  cuctembl  JHHEWHBIX  anreOpanueckKux  YpPaBHEHHMH  Ha3bIBAIOTCS
OTIpeIeIeHHBIMHU, HEOTIPEIeTIEHHBIMU, HECOBMECTHBIMU?

2. Kaxoii siBisieTcs KBajipaTHasi cCTeMa JIMHEWHBIX alredpandeckux ypaBHEHUM, €Cliu ee
ONpEeIeTUTENb PaBeH HYII0?

3. Kakoii pgomkHa OBITh CHCTEMa JIMHEWHBIX ajareOpandyecKux YpaBHEHUM, YTOOBI €€
MO>KHO OBLITO perrate MeTooM Kpamepa?

4, Cucrema JTUMHEWHBIX alreOpandecKux ypaBHEHUH pemraercsa MmeroioMm [aycca. Kak
y3HaTh, YTO OHA OIIPEJICIIEHHAs, HEOTIPEAEICHHAs!, HECOBMECTHAs?

5. Uto Ttakoe marpuna? Kakumu MOTYyT OBITh MATpPHUIIBI?

6. Kakue maTpuiisl MOXKHO nepeMHOkaTh? Kak oHM mmepeMHOKatoTCs?

7. Uto Takoe ompeaesuTenb BTOPOro nopsaka’?

8. Urto Takoe ompenennTenb TPEThEro MmopsaKa’?

9. Uto Takoe MUHOP DIEMEHTA @;; ONpPEIETUTENs?

10. Yro Takoe anre6pa1/1quKoe JOIIOJIHCHHEC 3JICMCHTA CIE-}- OHpe,Z[CJII/ITeJIH?

11. Yro 3HAYUT pa3noXUTh ONPEIECIUTEND 10 JIEMEHTaM CTPOKU WK cTosona?

12. Kakass marpuia Ha3blBaeTcs OOpaTHOM IO OTHOLIEHHIO K JaHHOM KBaJpaTHOM
maTpuue?

13. Kak 3anmcaTh KpaMEpOBCKYIO CUCTEMY JMHEMHBIX alreOpandeckux YpaBHEHUH B
MaTpudHOi popme?

14. Kak mnocTtpouts o0OpaTHY!0 MaTpully M JaHHOW KBaJIpaTHOM MaTpulbl C
OTIpENIeIIUTENIEM, OTIIMYHBIM OT HYJIS?

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

16. ChopmynupyiiTe CBOICTBA ONEPALIUHU CIIOKEHHS BEKTOPOB.

17. Mpu kaxux yenoswsix: 1) |@ + b| = ||+ |b|? 2) |[a + b| = |a|— |b|?

18. Kakne HECKOJIBKO BEKTOPOB HA3bIBAIOTCA JIMHEHHO 3aBUCHUMBIMH?  JIMHEHHO
HE3aBUCUMBIMH?

19. Kak TeOMEeTpUYEeCKH paclojiaraloTcs Iapa WM TpPOHKa BEKTOPOB JIMHEHHO
3aBHCUMBIX BEKTOPOB? JTMHEWHO HE3aBUCUMBIX BEKTOPOB?

20. Yro Takoe 0a3uc HEKOTOPOTO MHOYKECTBa BEKTOPOB? KOOPAMHATHI BEKTOpa B
BbIOpaHHOM Oa3uce?

21. ChopmynupyiTe TPaBUIIO CIOXKEHUS IABYX BEKTOPOB, 3alaHHBIX PA3JI0KECHUSIMHU B
HEKOTOpOM Oasuce.

22. ChopmynupyiTe MOHATHE MPSMOYTOIBHOTO 0a3nca W MPSIMOYTOJBHOW JEKapTOBOM
CHCTEMBI KOOP/INHAT.

23. Uto Takoe CKalsIpHOE, BEKTOPHOE M CMEIIaHHOE MPOM3BeeHNe X BeKTOpoB? Kak mx
BbIUUCIATH? [lepeuncinuTe nux cBoicTBa M FT€OMETPUYECKUNA CMBICIL.

Tema 2. Mamemamuyueckutl aHanu3.

24. Kakoe 41cI0BO€ MHOKECTBO Ha3bIBAETCSI OTPAHUYECHHBIM CBEPXY?
25. Kakoe 4ncioBoe MHOYKECTBO HAa3bIBAETCS OTPAHUICHHBIM CHHU3Y?
26. Kakoe 4nci10BOe MHOXKECTBO HAa3bIBAETCS OTPAHUYEHHBIM CHU3Y?
27. Uto Ha3bIBaeTCS TOYHON BEpXHEH TPaHUIIEH YHUCIIOBOTO MHOKECTBA?
28. Uto Ha3bIBaeTCA TOUKOM HMKHEN TpaHUIIeH YMCIIOBOIO MHOXKECTBA?
29. Uto Ha3bIBACTCS MOJYJIEM JICHCTBUTEIHLHOTO YUCIia?

30. Ipu kakux ycmoBusx |x + v| = |x| + [v].

31. Ilpu kakux yciousx |x + v| = —|x| + |v].
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32. Hannmure HEpaBEHCTBA, CBS3BIBAIOIINE MOIYJIh CYMMBI U Pa3HOCTH JBYX YHCET C
CYMMOM U Pa3HOCTHIO UX MOJYJIEH.

33. N3obpasute rpaduk PyHKIUK ¥ = sign x.

34. Uzob6pasure rpaduk GyHKIMKH ¥ = [x] — Leas 4acTh YUCIIa X.

35. Chopmynupyiite TeopeMy 0 npejaene OTPaHUYCHHOMN MOHOTOHHOH
byHKIMU(TIOCIIEA0BATEIEHOCTH).
36. Maiite onpenencuue MoHATHS lim f(x) = A Ha s13pIKe § — &.

E e

37. Jlaiire onpenenenne moHsTus lim f(x) = A, HCHONB3ys MOHATHE OCCKOHEYHO MaJIoi
X

GyHKIMY IpU x — a.
38. ChopmynupyiTe TEOpeMy O C:KaTOH MEPEMEHHOM.
39. Chopmynupyiite TeopeMy O TPEeIEHOM TepeX0/ie B HEPAaBEHCTBE.
40. Chopmynupyiite Teopemy 00 OrpaHHYCHHOCTH (DYHKIIMH, MMEIOMIEH Tpeaes MpHu
x = a.
41. ChopmynupyiiTe TEOPEMBI O MpeaesiaX CyMMBbI, IPOU3BEACHUS H YaCTHOTO ()YHKIIHHA.
42. ChopmyaupyiiTe OnpeaeaeHne MOHTHSI lim+ f(x) = A Ha s13pIKE § — &.

S

43. Chopmyupyiite onpeaencnue moustust lim f(x) = A Ha s3piKe § — &.

X—ha—

44. Jlaiite onpenenenue moustus lim f(x) = A.
x—++ oo

45. JTaiite onpenenienue mousTus lim f(x) = A.
x—+—oo

46. Jlaiite onpenenenue mousTus lim f(x) = A.
Je—Hoa

47. Hanmmure nepBblil 3aMevaTeIbHbIN MIPeies U MPeieibl, CBI3aHHbIE C HUM.
48. Hanummure BTOpO# 3aMeyaTeIbHbIi Ipees U IPeesbl, CBsI3aHHbIE C HUM.
49. Jlaiite onpenesenue mousaTus lim f(x) = +co.

LT

50. 27.Jlaiite onpeaenenue noustus lim f(x) = co.

x—+a

51. Vicionb3ys onpejieNieHne MpOU3BOIHOM, HaiinuTe y'(4), ecnu y = +/x.

52. 'eomeTpuueckuil cMbIca Npou3BOAHOM. Hamuimmre ypaBHeHHME KacaTelnbHOM K
rpaduky QyHKIUM ¥ = arctg x B TOuke x = 1.

53. Haiizure yriibl, Moji KOTOPBIMH NEPECEKAIOTCSA JIMHUK X~ + vy = 8, yv* = 2x.

54. IlpuBenute mnpumep QYHKUUHM, TrpaduKk KOTOpPOHl HMMeeT B HEKOTOpPOH ToOuke
BEPTUKAIBHYIO KaCaTeIbHYIO.

55. Haitmure (1) u f5 (1), ecm f(x) = [x — 1|e*. CymectByer mu f'(1)?

56. Haiiaute y,, eciu: a) v = ln[x +va®+ xf); 0) y = arctg th(x).

57. Yto MOXHO cKazath 0 quddepeHnupyeMoct cyMmmbl pyHkmid fx) + g(x) B Touke
X = x, €CIH, B 9ToW Touke: a) ¢yHkuus f(x) muddepenumpyema, a ¢ynkims glx) He
maddepentmpyema? 6) obe Gpyrkmu f(x) u g(x) He tuddepeHUpyeMbI?

58. Micnionb3ys onpeeneHue, MOKaKuTe, uTo QyHKMs y = x°- — 2x quddepeHuupyema
B TOUKE x = 2 U Haiaute e€ auddepeHnnan B 3TON TOUKe.

59. SBnsieTcss M HENMPEPBHIBHOCTh (DYHKIMU B JaHHON TOYKE JIOCTATOYHBIM YCIOBUEM
muddepentpyemoctu? OTBET 000CHOBATH C MMOMOIIBIO TPUMEPA.

60. [t kakux ¢yHkuui muddepeHuan paseH npupamieHuto? [Ipuseante npumep.

61. Chopmynupyiite, B YEM COCTOMT TEOMETPHUUYECKHA U (DHU3UYECKHA CMBICI

nuddepennuana.
62. Uto moHMMaeTcs Mo/ i MHBAPUAHTHOCTHIO (hopMEbI epBoro nuddepenimana?



63. Ucnionws3yss dopmyny st BeraucieHus auddepennuana, Haiaure dy, eciau
y =x-sinx + cos x.

64. Ilycte y =sinx, x =cost Kakue u3 CcIeAylONMX pPABEHCTB CIPABE/JINBBI:
dyl..n = 0; dyl._1 = dx; dy| .1 = — dt?

65. MoxeT Ju cymecTBoBaTh ' (x,), ecii He cymecTByer f (x,)?
66. Haiimure £ (x), ecin f(x) = Inx - x.
67. Boluuciure, UCIIOJB3YS IPaBHJIO Jlonurans:

a) lim :0) lim xa+lnx,
).r—*l} «* ’ ).r—~+u

68. Hanumure dopmyny Teitmopa ans Gyakuuu f(x) ¢ 0OCTATOYHBIM WICHOM B (opme:

x-coExX—EinxXx

a) [Teano; 6) Jlarpanxa.
69. Pasnoxure Gpynkuuro f(x) = In cos x no popmyiae MakiopeHa 0 4IEHOB ¢ x *.

70. C momomrsio ¢Gopmynsl MakiiopeHa WM KAaHOHMYECKHX pPa3IoKEeHUH IOIyduTe
npuOIMKEHHYI0  GopMyny (OrpaHMYMBAasCh WICHAMH IOpAAKa x°) 18 (DYHKIMIL:

aA)y=vy14+x,x—-0 x| <1;0)y=In(1+3x), x>0, |x] <1/3,
ax_ T
71. Haiigure uncna a u b Takue, 4To liné % =1.
=
72. Uccnenyiite byHKIIUN u MTOCTPOKTE ux rpaduku:
':.r—ﬂ}zf.r+4}; 6
4

73. Kakolfi HW3 KOHYCOB, OIHCAaHHBIX OKOJO JaHHOTO IIapa paauyca KR, uMeer

ay = )}’=ﬁ;B)F=a’1—I:-

HAaUMEHbBIINUNA 00BeEM?
74. Kakas ¢yHKIUS Ha3blBaeTCsl NEPBOOOPA3HON IO OTHOIIEHHIO K GyHKuuM f(x),

3a/IaHHOW Ha JAHHOM MPOMEXYTKe?

75. Uem oT/IMYAIOTCS 1BE TIEpBOOOpa3HbIe (PYHKIUH JIJIsi OJHOW M TOW e (PYyHKIUHU Ha
OJIHOM H TOM K€ IPOMexKyTKe?

76. B 4eM cOCTOUT CBOMCTBO JIMHEWHOCTH JISI HEOTIPEICIICHHOTO HHTErpaa?

77. 3anumute GopMyiTy HUHTETPUPOBAHUS TI0 YACTSIM B HEOMPEIEIIEHHOM HUHTErpase.

78. Kakyto TIOJICTAHOBKY HY)KHO BBITTOJIHUTh JUIs panuoHaI3aluu

unrerpanaf R (3, {x) dx?
79. YKaxuTe palMoHaIN3UPYIONIYIO OCTAHOBKY I UHTerpana | R (x, ";I“}i—ﬁ)
80. Kaxoii mHTETpa Ha3bIBaeTCsl HEOSPYIIUMCSI?
81. ChopmynupyiiTe JOCTATOUYHOE YCIOBUE CYIIECTBOBAHHS IIEPBOOOPA3HOM.
82. Yemy pasen [ F'(x)dx? [ dF (x)?
83. Uemy paBHa POU3BOHASI HEONIPEICIICHHOTO HHTETpaja?
84. Ilokaxwure, urto  ¢Qynkumun F)(x) = —%coszx; F,(x) =sin“x  sBustorcs

NepBOOOPA3HBIMU OHON U TOM k€ (PYHKIIMU Ha YUCIOBOU OCH.
85. JlokaxuTe CIPaBEIMBOCTh bopmynb JUIS TaOJIMYHOTO
unrterpana x" dx;(n # —1).
dx
a®+at’

86. JloKax)uTE CIIPaBETMBOCT (POPMYIIBI [Tl TAGIMYHOTO MHTETpana [

dx z
87. Borumcinure uarerpan [ ———; (q £ III), CBEJIsl €T0 K TaOJIMYHOMY.
= +pxtqg 4

dx
= +pxtg

dx
89. Berunciure uaTerpal [ ————
yx~ pxtg

88. Berunciute uaTerpai [ ; (qr - % < III), CBEJIsl €T0 K TaOJIMYHOMY.

, CBE€IA €T0 K Ta6J'II/I‘{HOMy.



90. BbruucnuTe ¢ MOMOIIBIO HHTErPUPOBAHMS 110 4acTsM [ x - sin ax dx.
91. 3amuIIMTe HWHTETPAIbHYID CYMMYy, COCTaBICHHYIO i QyHkiud f(x) Ha
npoMexyTke [a; b]. OObSICHUTE CMBICI BEIMYNH, BXOASIIUX B (hOPMYITy.

. . . b
92. Kakoli reoMeTpUYECKHii CMBIC MMEET OIPEACNICHHBI WHTerpall _I"R f(x) dx, rne

f(x)- HempepbIBHAS HEOTPHILIATEIbHAS (DYHKITHS?

93. ChopmynupyiiTe MAOCTATOYHBIE YCIOBHS HMHTErpUpyeMOCTH (yHKuMUf(x) Ha
KOHEYHOM IIPOMEXKYTKE [a, b].

94. Kakas (yHKLUS Ha3bIBACTCS HHTETPUPYEMO Ha IpoMexyTke [a, b]?

95. Uemy paBen _r: F'(x) dx? _I": dF(x)?

96. ChopmynupyiiTe HEOOXOIMMOE  yCIOBHE HWHTETPUPYEMOCTH  (YHKIMHM  Ha
OPOMEXYTKE [a, b].

97. Uemy paBeH ONpeAeiCHHbIM MHTETpaid OT HEYEeTHOHW (YHKUIUHU MO CUMMETPHYHOMY
npoMexyTKy[—a; al?

98. Ecniu mpezienibl MHTETPUPOBAHMS TOMEHSATh MECTaMH, TO KaK M3MEHHUTCS BEITMYMHA
uHTerpana? Beipasute 310 cBOMCTBO (hOpMYIIONi.

99. CopmymnupyiiTe CBOHCTBO TUHEHHOCTHU ONPEACICHHOTO HHTETpaIa.

100. ChopmynupyiiTe CBOWCTBO, CBs3bIBalOlee 3HAKW (YHKIUU M ONPEIEICHHOTO
UHTErpaia Ha IPOMEXYTKE [a, b].

101. ChopmynupyiiTe CBOMCTBO 00 MHTETPUPOBAHMM HEPABEHCTBA MEXKAY (YHKUIUSIMHU
Ha IPOMEXYTKE [a, b].

102. ChopmynupyiiTe CBOWCTBO 00 OLIEHKE MOAYJIS OMPECICHHOTO HHTETpaa.

103. ChopmynupyiiTe TeopemMy O CpeOHEM JUIsl OIpPENeJIeHHOrO0 WHTerpaja oOT
HETPEPHIBHON (QYHKIIUH.

104. 3anmummute Gpopmyny Hetorona — JleitOnuma.

105. [lpuBeauTe TEOMETPUYUCCKYH) HMHTEPIPETALUI0 TEOPEMBI O CpPEIHEM  JIIs
OTIpeNIeIEHHOTO UHTETpaa.

106. Uro Ttakoe cpeaHee (MHTErpajbHOE) 3HaueHWe (YHKIMH f(x) Ha MPOMEXYTKE
[a, b]?

107. ChopmynupyiiTe ompeneneHue HECOOCTBEHHOTO WHTerpama l-ro poma c
0ECKOHEUHBIM BEPXHHUM IPEEIOM OT HEMPEPbIBHON (PYHKIIUH.

108. ChopmynupyiiTe ompeneneHne HECOOCTBEHHOrOo WHTerpama 1-ro poma c
0ECKOHEUHBIM HIKHUM IPEJIEIIOM OT HENPEPbIBHON (QYHKIINU.

109. Kakoif HecOOCTBEHHBIN MHTETPAT HAa3bIBACTCS A0COFOTHO CXOISIIIIAMCS?

o +oo dx
110. YKa)KI/ITe, IJId KaKUX 3HAYCHUU MMapaMeTpa p UHTETpall _rﬂ L [CI = l:'] ABJIACTCA
x

CXOISAIINMCS, & U KaKUX 3HAUYCHUH — PaCXOIIIIAMCS

111. 3anumuTe (opMynbl, BhIpaKaIOIIMEe CBONCTBO JMHEWHOCTH Ui HECOOCTBEHHOTO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM TIPEICIIOM.

112. ChopmynupyiiTe mnpu3HAK CpaBHEHMs B KOHEYHOM ¢opMme Ha IpuMepe
HECOOCTBEHHBIX HHTETPAJIOB 1-T0 poa ¢ 0ECKOHEYHBIM BEPXHUM TIPEAEIIOM.

113. Yo takoe nonneli quddepennuan dpynkuuu z = f(x, v)?

114. 3anumure Qopmyity, ONPENENSIONIYI0 YacTHYIO MPOU3BOJAHYIO  (YHKIUH
z = f(x,y) 1O MepeMEHHOM y B TOuKe My (x5, ¥, ).

115. Kakas ¢pyHKIMS 1BYX apryMEHTOB Ha3bIBaeTCs AUPPepeHInpyeMoit?

116. 3anumute hopMyiy, BEIpaXKarollyro MOIHbINH Auddepennuan GyHkuuu z = f(x, y)
yepe3 e€ YacTHBIE POU3BOIHBIE.

117. 3anumure Qopmyiy, BBIPaXAIONIYI0 BTOPOW NONMHBIA AuddepeHunan (GyHKIUU
z = f(x,y) 4yepe3 e€ 4aCTHBIE IPOU3BOHBIE.



118. Kak cooTHOCATCS MeXIy CO00M CBOMCTBA HEMPEPBHIBHOCTH U U hepeHITpyeMOoCTH
(GyHKIMU BYX MEPEMEHHBIX?
119. Kakas dynkuus z = f(x, v) Ha3bIBacTCs HENPEPBIBHON B TOUke My(x;, ;)7

120. Kak ompenensercs €BKIUAOBO paccrosHue p(M,,M,) Mexay IOByMs TOYKaMH

M {x .'iﬂ, . ,x;:,,,l:' )1/1 M (x.'f}, ,x;f:') 1M-MEPHOTr0 IPOCTPAHCTBA?

121. Kakast Touka MHOKECTBa E Ha3bIBAeTCS BHYTPEHHEH? rPaHUYHOMN?
s) s) )

122. Yto Takoe §-OKpeCTHOCTh TOUKU My (x, },x:: }, oy X }]?

123. Kakoe MHOeCTBO E Ha3bIBACTCSI OTPAaHUYCHHBIM? 3aMKHYTBIM? CBS3HBIM?

124. Chopmynupyiite onpexnenenue mnpenena ¢yHkuun f(M) = f(x,y) B Touke
Mg (20,7 )-

125. ChopmynupyiiTe TeopeMy O pPaBEHCTBE BTOPHIX CMEIIAHHBIX MPOU3BOTHBIX
Gyskuun z = f(x,v).

126. Kak cooTHOCATCS MeXy c000ii cBOMCTBa MU HepeHIUPYEeMOCTH U CYIIECTBOBAHUS
IEPBbIX YACTHBIX IPOU3BOIHBIX QyHKIMK z = f(x,¥)?

127. Chopmynupyiite onpenencHie Npou3BOAHON QPyHKIINH
128. u = f (M) = f(x,y,z) 10 HapaBJIEHUIO BEKTOpPA [.
129. 3anumuTe QopMyiy, BbIpa)karollyl0 MNpOU3BOIHYHO (yHKuuu u = f(x,y,z) 1O

HanpasieHuio BekTopa [® = (cosa, cosf, cosy) depes 4acTHbIE IPOU3BOIHBIC DYHKIIUH 1.
du o
130. 3anumute GopmMyiy, CBSI3BIBAOIIYIO grad it ¥ MPOU3BOIHYIO 5, B 3a/IaHHOIi TOUKe

CKaJIIPHOTO TIOJIS 1.
131. Kak cBsi3aHbl HampaBieHHs HauOoibliero pocra QyHkouu u = f(x,y,z) c
BEKTOpOM grad u B paccMaTrpuBaeMoil Touke M(x, y, z)?

Bu . Bu o
132. Beipazute max 57 A min— gepes grad u B 32IaHHOM TOYKE CKAJIIPHOTO ITOJIS 1i.

o a o
133. 3anummuTe bopmyny s IIPOU3BOJHOU a—g CJI0’)KHOM GyHKIIIHN
v

Zzz(u;ujr uw= IL(:X’,}F), = U(I,}FJ-
v dy o o
134. 3anumute GopMyny AnsS  MPOU3BOAHOM ~, HeaBHOH GbyHKIMHM, 3aJaHHOM
X

ypaBHeHueM F(x,y) = 0.

135. 3anumure GopMysBl IS POU3BOIHBIX z—j, S—j HEsSBHOW (YHKIIMH, 3alaHHOMN
ypaBHeHueM: F(x,v,z) = 0.

136. ChopmynmupyiiTe onpenencHue JTOKATBHOTO MakCHMyMma (JOKIBHOTO MHUHHUMYMA)
Gynkuyn z = f(x, v) B Touke M, (x4, v, ).

137. ChopmynupyiiTe HEOOXOAMMBIE YCIOBHS, a TakXKe JOCTAaTOYHBIC YCIOBHS
3KCTpeMyMa QyHKIMHU z = f(x, V).

138. ChopmynupyiiTe TpaBUIO OTHICKAHWS HAWOOJBIIETO W HAMMEHBIIEro 3HAUYCHUUN
bynkuuu z = f(x,y) B OrpaHUUEHHON 3aMKHYTO 001aCTH.

139. Yo Takoe ctanuoHapHas To4ka GyHKuuu z = f(x,v)?
140. CpopmynupyiiTe onpesneneHue yCIOBHOrO MakcuMmyMa (yHkumu u = f(M) npu
cBs3u @(M) = 0 (paccMOTpHTE CIy4ail IByX MM TPEX INEPEMEHHBIX).

141. ChopmynupyiiTe HEOOXOAWMBIE YCIOBUS YCIOBHOTO JKCTpeMyMa (QYHKIMH
u = f(M) npu cBsa3u @(M) =0 no merony Jlarpanxka (paccMOTpUTE CIaydall OBYX HIIHM TpeX
MIEPEMEHHBIX).



142. Chopmynupyiite Teopemy Beiiepmtpacca 00 OrpaHMYeHHOCTH —(DYHKIUH,
HEIPEPHIBHON B 3aMKHYTOM OTpaHUYCHHOW 00JIaCTH.

143. Chopmynupyiite Teopemy BeiiepmTpacca 0 CyIIeCTBOBaHHH HAWOOIBIIETO U
HAaUMEHBIIETO 3HAUYCHUN (PYHKIIMH, HEPEPHIBHON B 3aMKHYTOWU OTpaHUYEHHOM 00J1acTH.

Tema 4. Jlugppepenyuanvrvie ypasHenus.
144. KakoB reoMeTpuyeckuii cMbicl ypaBHeHus vy '=f(x,v). Hanucats ypaBHeHue

KacaTelbHON K MHTErpaibHON KpUBOi ypaBHeHust ' = x ¥~ B Touke My(1, 2).

145. [laiite omnpeneracHUEe H3OKIMHBI IUPPEepeHIUanbHOr0 ypaBHeHus v '=f(x,y).
U3oknunbl ypaBHeHus y' =x-/y ectb: A) okpyxknoctd; B) mpameie; C) mapa6onss; D)
runepooisl; E) annmuncer; F) Het mpas. oTBera.

146. Jlano ypaHenume y' = x> — 2x + y. Hanmimmre ypaBHEHHE JIHMHHUM BO3MOXHBIX
TOYEK SKCTPEMYMOB €r0 MHTErpaJIbHbIX KpUBBIX. Crenaite uepTéx.

147. Chopmymupyiite Teopemy Komm st ypasuenust y¥' = f(x, ). [lycts {1 — obnacts,
B KOTOPOH BBINOJHEHB! €€ yCIOBHs 3TOro ypaBHeHus. Kakue u3 mocieayromux yTBep>KACHUH
CIIpPaBeUIMBBL: A) €ro HMHTErpajbHbIC KPUBBIE MOTYT HMETh pa3pbiBel 1-ro poxa B 0; B)
MHTETpaJIbHbIC KPUBBIE MOTYT HMETh YIIIOBOW SKCcTpeMyM B (1; C) HHTErpaibHbIe KPUBBIE MOTYT
nepecekatbcs B 1; D) uHTerpajipHble KpHBBIE MOTYT OBITH NpsMbIMH JuHUsAMM; E) Her
IPaBUIBHOTO yTBepxkIeHUsA? OTBET 000CHOBATh.

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

149. Haiinure Bce penieHust ypaBHeHus xy' = y + 4/ ¥ — x 2.

150. Haiigute obmue pemieHus (MHTETpaibl) YPaBHCHHIA:

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

152. HaiimuTe Bce JMHUH, Y KOTOPBIX OTPE30K KacaTeIbHON MEXIy TOYKOH KacaHWs H
OCbl0 abcuucc JAEIUTCd IOMojaM B TOYKE IIEPEeceueHUs C OCbl0 OpAUHAT. YKa3zaHHe:
Hcnonp3yiiTe ypaBHEHHE KacaTENbHOM K KPUBOM.

153. Coopmymmpyiite Tteopemy Komm s ypaBHenus y'' = f(x,y,¥"). Kakos
TeOMETPUYECKHI CMBICI HadalbHbIX ycnoBui y(0) = —1, ¥'(0) =1 mnsa storo ypaBHeHHs?
N300pa3ute mpuOIIMKEHHO HHTETPAbHYI0O KPUBYIO B OKPECTHOCTH HAaYaJlbHOW TOYKH, CUUTAS
JUTSL OTIpeieieHHOCTH v = 0 B 9TOM OKPECTHOCTH.

154. HaiiTn 3Ha49€HUE O, TIPU KOTOPOM (PYHKIMS ¥ = X~ SBJISETCS PELICHUEM YPaBHEHUS
x(x—1)y"—(2x - 1)y '+ ay=0.

"3

155. lano ypaBuenwe: y'"* + xy'' = 2y'. C moMOIIBpI0 KaKO# MOJACTAHOBKA MOKHO

MOHMU3UTH ero nopsiiok? Hanummre o0muii BUJ TaKUX yYpaBHEHUH.

156. HaiimuTe oOmiye pemeHusl ypaBHEHUH METOJOM MOHWKEHHUs mopsiaka: a) v “=ln x;
0)y'" = ‘% + x.

157. Pemure 3anauy Koum: yy "=(y)*—(v")3?; y(1)=1, y (1) =L

158. Kak ¢ mnomompio (yHZaMEHTadbHOW CHCTEMBl pemeHui v, (x), .., ¥,(x)
3anucath obuee pemeHue ypasHenus L[y] = 07 Ilouemy HyneBoe pelIeHUE HE MOXKET BXOJUTh
B (pyHIaMEHTAJIbHYIO CUCTEMY pelleHui ypaBHeHus L[y] = 07

159. lano ypaBuenwe: y'" —5y' +ay = 0. Ilpn kakoM 3Ha4eHWH O 4YUCIO 3 Oymer

KOPHEM €ro XapakTepucrtuyeckoro ypaBHeHus? Haiftu oOmee pemieHue J1aHHOTO
TuQepeHIMaIbHOr0 YpaBHEHUS U HaliJICHHOM 3HAYSHHH 0.

160. JluneitHoe omHOpoAHOE AW(QEepeHIuaTbHOe ypaBHEHHWE 3-r0 TOpsAKa C
MOCTOSTHHBIMU KO3(Q(PUIIMEHTaMHU MMEET YacTHble pemeHus: 1, sin 3x. DTo ypaBHEHHE MOXKET



umeth Bua: A) ¥ —9y =0; B) v'"—9y"'=0; C) v'"4+9y =0; D) ¥'""+9y' =0; E) ner
MPAaBUIILHOTO OTBETA.

161. Pemmre smHeliHOe ypaBHenue y'' —2y' +y =e¥/x wMerogom BapHanuu
MPOU3BOJBHBIX TIOCTOSIHHBIX.

162. Haiinute oOmee pelnieHWe JHUHEWHOTO HEOJHOPOIHOTO YPaBHEHUS METOJIOM
HEONPENENEHHBIX KOdPPUIUEHTOB: vy "—y=2e™ —x°,

163. Haiinute 4acTHOE pelIeHHWE JTUHEHHOTO HEOJHOPOJHOTO YpaBHEHUS V “+y=de™,
YIOBIIETBOPSIOIIECE HadalnbHbIM YycioBusAM y(0)=4, y{0)=-3, MeTOonOM HEOIpPEACIEHHBIX

K03 PHUITUEHTOB.
164. Haiigute oO1iee perienue cuctemsl 1ughepeHInanbHbIX YpaBHEHHHA

x 2x +

—=2x t+y,

dt i

¥ 3x +4

— = 3x +4y.

dt -

Kpurepnu u mkana oreHUBaHUS MO0 OLEHOYHOMY CPEICTBY «(PPOHTAIBHBINA U WHAWBUIYAIbHBINA
OIIpOCH»

IIIxana oneHnBaHuUsA Kpurepuii onieHuBaHus

OTIUYHO (5) CryneHT TinyOOKO W B TOJHOM OOBEME BIAACET MNPOrPAMMHBIM
MaTtepuaioM. [ paMOTHO, UCYEPIBIBAIOIIEC W JIOTUYHO €r0 H3JIaracT B
YCTHOM WM mUCbMeHHOU (opme. [Ipu 3TOM 3HaeT peKOMEH 10 BAHHYIO
JTUTEPATypy, MPOSBISET TBOPUCCKHH IMOAXO] B OTBETaX Ha BOIPOCHI H
NPaBUIbHO OOOCHOBBIBACT MPHHSTHIC PEIICHUS, XOPOIIO BIAJCeT
YMCHHSIMHU M HaBBIKAMU TIPH BBITIOJTHEHUH NMPAKTUICCKUX 3a]1a4.

xopouio (4) CryneHT 3HaeT NpOrpaMMHBIM MaTepuan, IPaMOTHO W IO CYTH
u3JlaraeT €ro B YCTHOM WJIM IHCbMEHHOM Qopme, pomyckas
HE3HAYUTEJIbHbIE  HETOYHOCTM B  YTBEP)KIEHUSAX, TPAKTOBKAX,
ONpPENENEHUAX M KaTEeropusaxXx WIA HE3HAYUTEIBHOE KOJIUYECTBO
omn6ok. IIpu 3ToM Biageer HEOOXOAUMBIMU YMEHHUSIMU M HaBBIKAMHU
IIPU BBINIOJHEHNHN TPAKTUYECKHX 3a/1a4.

yaoBieTBoputesibHO | CTyJeHT 3HaeT TOJNBKO OCHOBHOH  MpPOrpaMMHBIH  MarepHal,

(3) JIOMYCKaeT HETOYHOCTH,  HENOCTAaTOYHO  4ETKHe  (HOPMYIHMPOBKH,
HETIOC/ICIOBATEIIBHOCTh B OTBETaX, MH3JaraeMblX B YCTHOH WK
nuchMeHHOM (opme. IIpy 3TOM HEAOCTATOYHO BIAJEET YMEHUSMH U
HaBBIKAMH TIPH BBIOJHEHUH TpakTHUecKuX 3aaad. JJomyckaet 1o 30%
OImMOOK B U3JIATaeMBIX OTBETaX.

HEeyJ0BJIEeTBOpUTENbHO | CTYJEHT HE 3HAeT 3HAUMTEJIbHOM 4YacTH MpPOrpaMMHOrO Marepuana.

(2) [Tpu 3TOM JTOTTyCKaeT NMPUHIMITHAIBHBIE OIIMOKHU B JJOKAa3aTelbCTBAX, B
TPAaKTOBKE TIOHATHM M KaTErOpuM, MNPOSBISIET HU3KYIO KYJIbTYpPY
3HaHUM, HE BIAJCCT OCHOBHBIMU YMEHMSAMU U HAaBBIKAMU IIPU
BBITNIOJTHEHUH ITPAKTUYECKUX 3aad. CTyIEeHT OTKa3bIBa€TCs OT OTBETOB
Ha JIOTIOJIHUTEIbHBIE BOITPOCHI

Tunosbie BApUAHTHI KOHTPOJIbHBIX PadoT:

Tema 1. Jluneiinas anceobpa.
Bapuant Ne 0
1. Pemuth cuctemMy TMHEHHBIX ypaBHeHUH MeToioM Kpamepa
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3%, + 2x,+x3 =25
2xy +3x, +x3=1
2x) +x, +3x; =11

2. BeruucauTe onpeaennTellb

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

3. Pemutb cuctemMy TMHEWHBIX YPAaBHEHUN MaTPUYHBIM METOJOM
lxy —2x, + 3%, =6

2xy +3x, — 4x; =20

3xy —2x,—5x; =6

4. Haiitu maTpuily, 0OpaTHYIO K TaHHOM
2 1 1
(5 1 3)
2 1 2
5. Pemnth cucreMy TMHENMHBIX ypaBHEHUN MeToioM ['aycca
4xy —3x, + 2x3 =9

5x, +6x, — 2x; = 18

Tema 3. Mamemamuueckuil anaius

Bapuant Ne 0
1. HaiiTi HeompeieleHHbIH HHTErpal, UCIOJb3Ysl TaOIHILy U €0 OCHOBHBIC CBOWCTBA.
3y — — 1 4dx
J. (x 4 +5xyx + Yx— - ,_ﬂ)dx
'\,"_':(- x— 4

2. HaiiTu HeompeneneHHBI WHTETpall, MCIONb3yd METOJ (POPMHUPOBAHUS CHEIHATBLHOTO
BBIPKEHMS 0] 3HaKOM nuddepeHimaia.

f(x:—Ej‘lExdx J-w.,“xf—Ex—l-S(Ex—E)dx

3. Haiitu Heonpez(eneHHHﬁ HHTCrpajl, HUCIOJIB3yd MCTOJ 3aMCHBI IICPEMCHHBIX U MCETOJ
HHTEIPHUPOBAHUSA 110 YACTIAM

f[z}ff—xfs.f“)dx J-lmdx

12

4. Haiitu HeomnpeaeieHHbIN HHTETpasl OT IPOOHO-PAIMOHAIBHON (QYHKIIMU

(8x3 + 2x° + 4x — 1)dx J‘ 12

r—1 x24+7x 415

11



5. Haiitu HeompeieieHHbIN HHTETPal OT TPUTOHOMETPHIECKUX (PYHKITHH

2—5x T
J sin2x - cosdxdx J- cos 3 singdx

Tema 3. Mamemamuueckuii ananus («OnpedenenHulit unmezpary, cemecmp
2).
Bapuant Ne 0
1. BeraucnuTe onpeaeneHHbIi HHTErpat:

1 -~
x“+1

(x4 3x+ 1)2
0

2. Beruncnurte iomanab (1)I/IprBI, OIpaHUYCHHYIO JIMHUAMU:

{x = 8cos®t = 20082
y=x, y = 2sin®t’ P ﬂq:r.
=72 — x° T —
y=2-x 0<t<— 0=t=3

2
3. BeraucnuTh IIUHY AYTH KPHBOK:
y = —In(cosx), {x — 3¢ —sint) . p = 2cosq,
T y = 3(1 — cost) o< T
= x=— i =P =
0=x=% SStsm =3

4. Beruucauth 00beM (3amaua a) W IUIONIAJb TOBEPXHOCTH BpallleHUs (3amadya 0) Tena,
MOJIyYEHHOT'0 BpAIIeHUEM 3a/laHHOM (PUTyphl BOKPYT ocu Ox:

—? = (= y=1-x

5. Beruucnuth HeCOOCTBEHHBINM MHTETPAJT UM YCTAHOBUTH €T0 PACXOIUMOCTh
(=)
J xe™* dx
o

Tema 3. [lugppepenyuanvrvie ypasnenusi.
Bapuant Ne 0
1. Haiitn oOmiee perieHne wiu peiuTh 3amady Komm s muddepeHnmanbHbIX ypaBHEHHH C
pasaCIArOMMMHACA TEPEMEHHBIMHU

12



—
FJ = 2\-".-!"?’

xy' —ylny =0
y(0) =1

2. Haiitu oOmiee perieHne WiM pemuTh 3aaady Komm ans ogHOpoAHBIX TudepeHInaIbHbIX
YpPaBHEHUI IEPBOTO HOPSIKA.

ydx + E[f"x_}r —x)d}r =0

xy*y — (P +y3) =0;
yY ey y(1)=1

3. Haiitu o6mme pemeHus TMHEHHBIX AuddepeHInaibHbIX YPaBHEHUH TIEPBOTO MOPSIIKA:

e—.t'

v + tgxy = —cosx; v _|_E =
B x x

4. Haiitu oOmiee pemieHue win pemuTh 3anady Komm s auddepeHnnanbHbIX ypaBHEHUN
BTOPOTO MOPSIKA, JOIMYCKAIOUIUX MTOHWKEHUE TTOPSIIKa

y 2 2x
y' —cosbx = —; y'————y' =10;
VX x-+ 1°

5. Haiitu pemenus nuHEWHbIX AudQepeHIUATbHBIX YpaBHEHHH BTOPOro MOpsiaKa C
MOCTOSTHHBIMH KO3 (QUITUSHTAMH

};,.H_I_E}FH :ﬂ: }FHF_EFH_E}F:IEQ-I:

Kputepun u 1mkana OLEHMBaHHMS II0 OLICHOYHOMY CPEICTBY «KOHTPOJIbHAS

paboTta»
IIIxana oneHnBaHuUs Kpurepnii onieHuBaHus
5 KontpomnbHas paboTa BBIIIOJHEHA HA BHICOKOM YPOBHE (IIpaBUJIbHbIE
otBeThl 1aHbl Ha 90-100% BonpocoB/3a1ay)
4 KontponbHas paboTa BIIIOJHEHA Ha CPeITHEM YPOBHE (IIPaBUIIbHbIC
OTBETHI AaHbl Ha 75-89% Bonpocos/3aaay)
3 KonTtponbHas paboTa BbIIIOJHEHA HA HU3KOM YpPOBHE (IIpaBUIIbHBIE
oTBeTHI anbl Ha 50-74% BorpocoB/3anay)
2 KontposnbHas paboTa BhIIIOJHEHA HA HEYJOBJIECTBOPUTEIHHOM
ypoBHE (TIpaBUJIbHBIE OTBETHI 1IaHbl MeHee yeM Ha 50%)
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Tunosbie BApUAHTHI JOMAILIHUX 3aaAHUM:

Cemecmp 1.
Bapuant Ne 0

1. Janbl KOOpAMHATHI BEPILIUH TPEeYrojbHuka ABC:
A(—8; — 3); B(4; —12), C(8; 10).
HeoOxonnmo HaliTu:
- JUIMHY CTOPOHBI AF
- ypaBHEHHE CTOPOH AB 1 BC 1 UX yriioBble KO3 PUITUEHTHI,
- yroi W Mexnay npameiMu AE u BEC B paguaHax;
- ypaBHEHHE BBICOTHI LD U €€ [UINHY;
- ypaBHeHUE MeauaHbsl AE ¥ KOOPAMHATHI TOYKH K IepecedeHus dTOU
MeIuaHbl ¢ BEICOTON £D;
- ypaBHEHUE NPSAMOML, KOTOpas IPOXOAMT Yepe3 TOouKy K
[apajjiejIbHO K CTOpOHE AB;
- KOOPAMHATBl TOYKH F(xg,Vz), KOTOpas HaXOAUTCA CHMMETPUYHO
TOYKE A OTHOCUTEIBHO NpsiMou CD.

2. lano: Touka A(2; 5) u npamas v = 1. Heo6X01uMO COCTaBUTh ypaBHEHUE I€OMETPHUYECKOTO
MeCTa TOYEK, PABHOYIAJIEHHBIX OT 3aJaHHON TOKU A(x 4, V) U IPAMOH v = d.
[Tony4yeHHOE ypaBHEHHE IPUBECTH K MPOCTEHUIIIEMY BHIY U IOCTPOUTH I'paduK KPUBOH.

3. 3azmaHbl 1B€ CHCTEMBbI JIMHEWHBIX ypaBHeHUU. Pemuth nepByto cuctemy meronoM Kpamepa.
[TosydyeHHBIM NIpU pEUICHUM IIEPBOM CHCTEMBI PE3YJIBTAT IIPOBEPUTH C IOMOIIBIO METOJa
oOpartHoi MaTpulbl. Bropyro cuctemy pemunTs ¢ oMot Metoaa [Maycca.

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

4. 1aHbl KOOpAMHATHI BEPIIMH MUpaMusl ABCD:
A(2; —3; 1),B(6; 1; —1),C(4; 8,—9),D(2; —1; 2).
Heobxoaumo:
- 3anucarb BeKTopHﬁE, AC, AD B OPTOHOPMAJILHOM CUCTEME {?,}, E}
Y HalTU MOJYJIH DTUX BEKTOPOB.
- Haiitn yron mexny BeKTopamu AB u AC.
- Haiitn npoekuuro BekTopa AD Ha BEKTOP AB.
- Beraucnuts momans rpanud ABC.

- Haiitn o6bem nupamuast ABCD.
5. JlaHbl KOOPAMHATBI YETHIPEX TOYEK:

A(—E; —2; —-’-1-), B(—il-; 2; —?), C(S; 0; 3),M(—1; 3; l:lj.
Heo0xonumo:
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- CocTaBuTh ypaBHEHHE IUIOCKOCTH (I, KOTOpas IPOXOIUT 4Yepes3

TOYKH A4, Eu C.

- CocTaBuTh KaHOHMYECKHE YPAaBHEHMs MPSAMOH, KOTOpas MPOXOAUT

yepe3 TOUKy M meprneHANKYISIPHO K IIIOCKOCTH Q.

- HaiiTn Touku nepecedeHus: moJIydeHHON MPsIMOM € IJIOCKOCThIO @ U

C KOOPAWHATHBIMU IIOCKOCTAMU XOY, X0Z, Y OZ.

- HaiiTu pacctosHue ot Touku M 10 IUIOCKOCTH .

6. Beruncautsb ciaeayroniye npeaensl (He noiab3ysch npaBuiaoM Jlonurans).

x*—2x243
lim —
a—om dx= 4+ 3x + 2

3x*4+8xL5
lim ——
x=—13x-+9x 4+ 6

1 — cosdx

- ]

2

lim
x—0

x*+2
lim ————
x=m 3x-+2x—1

Vvae+4—-1

lim —
x=—9

x—+—3

sin3x

lim
x=0 tglx

3

x+2

lim
x—0

2x2—3x —2
lim ———
x=2x-+3x + 10

2—+/x—3
lim —
x=7  x=—49

lin'é[l + 4:()1_7

7. 3amannyio GyHKIHIO y = f(x) MCCIIen0BaTh HA HEMPEPHIBHOCTD M BBIICHUTH XapaKTeP TOUCK
paspeiBa. Crienarb cxemMaTHuecKuid rpauk

Flx) = 47

flx) =

8. Haiiti nepByto npou3BOJHYIO ¥’ 3aJaHHBIX (QYHKIIU:

_2(3x*+4x’—x—2)

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

}F:

—

u i o,
9. Haiitn nnepBy1o IPOU3BOIHYIO V',. 3aJaHHBIX (YHKIIMI:

v = (Hrctng':l.-’ﬂln (arctgx)

};r:x-e}'
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=sinV3+—-

x-, ecar x =0
X T
tg—, ecoum 0=x =—
2 2
T
1,

ecal x = —
2

x —1n(z +e*+2/e +ex + 1]

1 sin®3x

3 cos6x

_3t7+1
3t3

+3
=sin|—+1t
y 51n(3+)



10. Jlana ¢yHkuus v = f(x) M 1Ba 3Ha4eHUs aprymMeHra x; U x,. HeoOxogumo Haith
NPUOIMKEHHOE 3HaYEHUE NaHHOH QYHKUUM NP X = x,, UCIIOJIb3Ys €€ 3HAYCHUE IIPU X = x, U
3aMeHss npupocT Ay GyHkuuu v = f(x) cooTBeTcTBYIOIMM auddepeHuuanom dy:

y = V3x2 + 8x — 16; ¥y = cos(x);
x, =4, x, =394 x, = 60°% x, = 63",

11. BINONMHUTE MOJIHOE UCCIIEeI0OBAaHUE 3a1aHHBIX (DYHKIUN U OCTPOUTH UX T'padUKU:

3 2x
v:x —|:4 U:—e }F=x3_3x:+3
. x= . 2x

Kpurepun n mikana oieHMBaHus 10 OLEHOYHOMY CPEACTBY «IOMAIITHEES 3aJaHUS

[Ixana OLICHUBAHHUS Kpurepnii onieHuBanus
(uHTEpBAI OAIITOB)
3auTeHo [IpaBunsHo pemrensl 90-100% 3anannii
He 3auteno [IpaBunbHO peurensl MmeHee 90% 3amanuit

OueHOYHbBIE CPEACTBA JJIsl MPOMEKYTOYHOI aTTecTanuu (/3K3aMeH)

Tunosoti bunem. Cemecmp 1.

buner Ne 0
1. IIpousBeneHus BEKTOPOB. 1 Gamn
2. PemmuTh cucTeMy JIMHEHHBIX alreOpanvdeckKux ypaBHEHHH 1 Gamn
3%, +4x,+ 2x; =8
1+ 5%, +x3=0
3. 3amaHbl KOOPIUHATHI BEPIINH TPEYTOJIbHUKA 1 Gamn

A1(3; 1; -’-1-),:‘-1: (—1;6; 1),:‘-13 (—1;1; 6). Haiitu:

a) BekTOpbl ¢ = A, A, u d = A Ay

0) JAJIMHBI BEKTOPOB ¢ M d
B) CKJIIPHOE MPOU3BEIEHHUE BEKTOPOB ¢ d;

J1) YTOJI MEX1y BEKTOPaMH ¢ 1 d;

€) BEKTOPHOE IIPOHU3BE/ICHNUE € X d;
) TUIOLIAlb TPEYroNbHUKa A, A, A4,.

4. Haiitu npou3BOJIHYIO 1 6ann
y=(x*+x+1) - tg(2x)
5. IIpoBectu nmonHoe ucciaenoBaHue GYHKIMHU U TOCTPOUTD Ipaduk 1 Gamn
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ef(.r+1}

YT+ 1)
Ymeepoicoeno na 3aceoanuu kageopwr [IM, npomokon Ne_ om 20 e
3aBenyrommii kKageapoit ooy. Manwiii B.B.
Jlextop oou. Manwiui JI.B.

Kputepun u mikana OICHMBAHHS IO OIICHOYHOMY CPEACTBY MPOMEKYTOUHBIN
KOHTPOJIb (9K3aMeH)

IIIxana orneHBaHUI Kpurepuii oueHnBanus

oTIN4HO (5) CryzneHT Ti1y0OKO U B IOJIHOM OOBEME BIIAJICET MPOTPAMMHBIM
MaTepuaioM. [paMOTHO, WCUEPNBIBAIONIE W JIOTHYHO €ro
u3jaraeT B yCTHOW WM mUchbMeHHOU (opme. [Ipu 3ToM 3HaeT
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSIBISICT TBOPUCCKHUI TTOIXOT
B OTBETaxX Ha BOIPOCHI M MPABUIHHO OOOCHOBBIBACT MPHHSTHIC
pCIICHUs, XOpOIIO BIAACCT YMCHHSIMH W HaBBIKAMH IIPU
BBINOJIHCHUH MTPAKTUYCCKHUX 3a/1a4.

xopoio (4) CTyneHT 3HaeT mporpaMMHBII Martepuai, rpaMOTHO U IO CYTH
U3JIaraeT €ro B YCTHOM WM NUCbMEHHOH (opMme, aomyckas
HE3HAUUTEJIbHbIE HETOYHOCTU B YTBEPXKICHMSIX, TPAKTOBKAaX,
OINpEENICHUAX U KAaTEropusax WU HE3HAYUTEIBHOE KOJIMYECTBO
omunbok. Ilpu sTomM BmageeT HEOOXOAUMBIMU YMEHHUSIMHU U
HABbIKAMU MPY BHIIOJIHEHUH TPAKTUYECKUX 33]1a4.

YAOBJIETBOPUTENHHO (3) CTyneHT 3HAaeT TOJbKO OCHOBHOW MPOTPaMMHBIN MaTepuall,
JIOTTYCKaeT HETOYHOCTH, HEAOCTAaTOYHO 4YE€TKHE (POPMYITHPOBKH,
HEIOCJEI0BAaTEIbHOCTh B OTBETAaX, M3JaraéMblX B YCTHOM WIIU
nucbMeHHOW ¢opme. Ilpu 3TOM HEIOCTaTOUYHO BIAJEET
YMEHUSMH M HaBbIKAMU MPHU BBINOJHEHUU MPAKTUYECKHUX 3aj1ad.
Homyckaet 10 30% ommOOK B U3JIaraeMbIX OTBETaX.

HeynoBNeTBOPUTENBHO (2) | CTyneHT He 3HaeT 3HAYUTENbHOM YacTH MIPOrpaMMHOTO
Marepuana. [Ipu 3TOM gomyckaer MPUHIUINUAIBHBIE ONTHOKU B
JI0Ka3aTelIbCTBaX, B TPAKTOBKE MOHITUI U KaTErOpUid, TPOSIBIISIET
HU3KYIO KYJIbTYPY 3HaHHM, HE BJIaJIC€T OCHOBHBIMU YMEHUSIMH U
HaBbBIKAMHM TPU BBINOJHEHUU MpPAaKTHUYEeCKUX 3anad. CTylIeHT
OTKa3bIBACTCSI OT OTBETOB Ha JIOTIOJTHUTEIILHBIC BOITPOCHI

17



JIncT n3MeHeHn U JOTTOJTHEHU I

/o

Bunw nomonuenuii u
U3MEHEHUHU

Jlata 1 HOMEp MPOTOKOJIA
3aceanus Kapeapsl
(xadenp), Ha KOTOPOM ObLTH
PaccMOTPEHBI U OJ0OPEHBI
W3MEHECHHS U JIOTIOJTHCHHSI

[Toamucs (¢
pacugpoBKOii)
3aBejyroniero kadeapoit
(3aBemyromux Kadeapamn)
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JKCIMEPTHOE 3aKJII0YeHne

IIpencraBnenusli  (oHA OLEHOUHBIX cpenctB (manee - @DOC) 1o
mucruiuinHe «Marematnkay cooTBeTcTBYeT TpedoBanusiMm OI'OC BO.

[Ipennaraembie GOpPMBI U CPEACTBA TEKYIIETO M MPOMEKYTOUYHOTO KOHTPOJIS
aJieKBaTHBl 1LENsIM U 3aJadyaM peald3allid OCHOBHOW TMpodecCHOHaIbHON
00pa30BaTeNbHOM MPOrpaMMsbl o HampasieHuto noarotoBku 43.03.02 Typusm.

OneHouHble  cpeAcTBa AN TEKYIIETO  KOHTPOJS  YCIEBAaEeMOCTH,
IPOMEKYTOUHOM aTTECTAIMH MO0 UTOTaM OCBOEHUS JAMCUHUIUIMHBI MPEACTABICHBI B
MOJIHOM 00BEME.

Bunel OLIEHOUHBIX CpEACTB, BKJIIOYEHHBIE B IIPEJCTABICHHBIM (OHL,
OTBEYAIOT OCHOBHBIM IpuHIMNIAaM (popmupoBanus OOC.

Pa3paboTaHHblli U TNpEeACTaBIECHHBIA AJI1 SKCHEPTU3bl (POHJ OLEHOYHBIX
CPEICTB  PEKOMEHIYeTCS K  HCIOJIb30BAHMIO B  TIPOIECCE  IMOATOTOBKH
oOyuJaroluxcs, o yka3aHHOMY HaIlpaBJICHHUIO.

[Ipencenarens y4yeOHO-METOAMYECKOM
KOMHUCCUU (paKyIbTeTa KOMITBIOTEPHBIX
CUCTEM u UH(OPMAITMOHHBIX
TEXHOJIOTUH H.H. Berposa
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