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IMacnopT

(oH/1a OLIEHOYHBIX CPEJCTB MO Y4eOHOH JUCHUILIUHE
«MaremaTuka»
Ilepeyens koMIeTeHUMH (3JIEMEHTOB KOMIIETCHIMI), (OpMHUPYEMBIX B

pe3yJibTare 0CBOCHHS Y4eOHOM JUCUMILIMHbBI

No Kon dopmyIUpOBKa KonTponupyembie OTtanel
/1 | KOHTPOJIUPYEMOit KOHTPOJIUPYEMON TEMBI y4eOHOU dbopmupoBaHus
KOMIIETEHIINH KOMIIETEHIINH TV CLUATUIMHBI (cemectp
U3YYEHMS])
1 YK-3 crocobeH Tema 1. 1
OCYILECTBIIATh Jluneiinas anrebpa (HayabHbIN)
COLIMANIbHOE Tema 3. 1
B3aUMOJICHCTBUE u | Maremarnueckui (HauanbHBIN)
peann30BbIBaTh  CBOKO | aHAJIH3
pOJIb B KOMaH/Ie Tema 4. 1
Huddepenmnmanpabie (HaYaIBLHBIN)
yYpaBHEHHS
IToxa3zare/im U KpUTEPUU OLIEHHBAHUA KOMIIETEHIMH,
OIMuCaHue IIKAJ OIICHUBAaHUA
Ne Kon IToka3zatens onenuBanus | Kontponupyemsie | HanmmenoBanue
/1 | KOHTPOJIMPYEMOH | (3HAHWS, YMEHHS, HABBIKM) | TEMBbI yUeOHOI OLICHOYHOT O
KOMIIETEHIINH JCLIUILIMHBI cpeacTBa
1. | VK-3 3HATh: cuctemy | Tema 1, @®poHTaJIbHBIE U
Kareropud M  MeToJoB, | Tema 2, UH/IUBUYaJIbHBIE
MTO3BOJISIFOIINX Tema 3 OTIPOCHI;
OCYIIECTBIISAET TIOUCK KOHTPOJIbHBIE
He00X0anuMOI paboThI;
uHbopMalMK,  ONHUPAsCh JIOMAIllHue
Ha pe3ysibTaThl aHAJIN3A 3a/laHus;
MIOCTaBJICHHOM 3aauu. IPOMEKYTOUHAs
YMETh: pa3pabaThIBaeT aTTecTanus
BapHUaHThI peLeHus (3Kx3ameH)
MpoOJIEMHOM CUTYyallud Ha
OCHOBE KPUTHYECKOTO
aHaJn3a TOCTYITHBIX
HCTOYHHUKOB MH(POPMAIUH.
BJIQJIETh! HaBBIKAMU
BBIOMPATh  ONTUMAJIbHBIN
BapHaHT PEIICHUS 3a/1a4H,
apryMeHTUpPYs CBOI1
BBIOOD.




@®oHIbI OLIEHOYHBIX CPpEACTB 110 TUCHMUILJINHE «MaremaTuka

BOl'[pOCLI JJIA (l)pOHTaJILHI)IX H HHAUBUAYAJBHBIX OIIPOCOB:

Tema 1. Jluneiinas aneeopa.

1. Kakue  cuctembl  JMHEHHBIX  anreOpaMydecKkux  YpaBHEHUH  Ha3bIBAIOTCS
OIpECICHHBIMH, HEOTIPENEICHHBIMU, HECOBMECTHBIMU?

2. Kakoii sBisieTcst KBaJpaTHasi CUCTEMa JTMHEHHBIX anreOpandecKux ypaBHEHUH, €CI e
OIpEACIUTEND PAaBEH HYIIIO?

3. Kakoit nomkHa OBITH cHCTEMa JIMHEHHBIX anreOpanyecKuX ypaBHEHHH, 4YTOOBI ee
MOYHO ObUIO pemaTh MeTo oM Kpamepa?

4. Cucrema JHHEWHBIX anreOpanyuecKux ypaBHeHMH pemraercss merogoM [aycca. Kax
y3HaTh, YTO OHA OIIPE/IEICHHAs, HEONIPEACICHHAs!, HECOBMECTHAs?

5. Uro Takoe Marpuna? Kakumu MoryTt ObITh MaTpULbI?

6. Kakue maTpuibl MOKHO niepemMHokaTh? Kak oHM nepemMHOkaroTcs?

7. UTto Takoe omnpeaenuTens BTOpPOro nopsiaka?

8. Uro Takoe onpenenuTeNb TPETbEro nopsaka?

9. Uro Takoe MUHOP DJICMEHTA a;; ONPEACTUTENsI?

10. Yro Takoe anre6pa1/1quKoe JOIIOJIHCHHEC 3JICMCHTA CIE-}- OHpC,Z[eJ'II/ITeJ'IH?

11. Yto 3HAUUT pa3NoKUTh ONMPEACTUTEND M0 SJIEMEHTaM CTPOKH WUJIH CTOIOA?

12. Kakas Mmarpuua Has3bplBaeTcs OOpaTHOM IO OTHOUIEHHIO K JaHHOM KBaJApaTHOU
Marpurie?

13. Kak 3anucarb KpaMepOBCKYIO0 CHCTEMY JIMHEWHBIX alreOpanvyeckux ypaBHEHUN B
MaTpu4HOU hopme?

14. Kak moctpouTh OOpaTHYI0 MAaTpHUIly JUIsl JaHHOM KBaJgpaTHOM MaTpuusl C
oTpeeNuTeNeM, OTITUYHBIM OT HyJs?

15. Yto Takoe BekTop? ero qiuHa? opT BeKTopa?

16. Chopmynupyiite cBONCTBA ONEepaluy CI0KEHHUS BEKTOPOB.

17. Hpu kakux yenopusx: 1) |@ +b| = |d|+ [B|?2) |d + b| = |d|— |b]?

18. Kakue HECKOJIBKO BEKTOPOB HA3bIBAIOTCS JIMHEHMHO 3aBHCHUMBIMHU? JIMHEHHO
HE3aBUCHUMBIMU?

19. Kak reoMeTpHyecKHM pacmojlaraloTcs Ilapa WM TpoWKa BEKTOPOB JIMHEHHO
3aBUCHMBIX BEKTOPOB? JTMHEIHO HE3aBUCUMBIX BEKTOPOB?

20. Yto Takoe Oa3MC HEKOTOPOrO MHOMKECTBA BEKTOPOB? KOOPJMHATHI BEKTOpa B
BbIOpaHHOM Oa3zuce?

21. ChopmynupyiiTe MpaBUIO CIOXKEHUS JBYX BEKTOPOB, 3aJlaHHBIX pa3jI0KEHUSAMHU B
HEKOTOpoM Oa3uce.

22. ChopmynupyiiTe MOHATHE HPSIMOYTOJIBHOTO 0a3uca U NMPsIMOYTOJBHOU JIeKapTOBOU
CUCTEMBI KOOPAMHAT.

23. Yro Takoe CKaJsIpHOE, BEKTOPHOE U CMEIIAHHOE ITPOou3BeneHne X BeKTopoB? Kak ux
BbIUKCIATH? [lepeuncauTe ux cBOMCTBA U TEOMETPUUYECKUIN CMBICI.

Tema 2. Mamemamuueckuu ananius.

24. Kakoe 4uCcI0BO€ MHOXKECTBO HA3bIBAECTCSI OTPAHUYEHHBIM CBEPXY?
25. Kakoe 41cii0Bo€ MHOKECTBO HAa3bIBAETCSl OTPAHUUEHHBIM CHU3Y?
26. Kakoe 4uciaoBO€ MHOXKECTBO Ha3bIBAETCSI OTPAHUYEHHBIM CHU3Y?
27. Yro Ha3bpIBae€TCs TOUHOM BEPXHEW I'PaHULIEN YHCIOBOIO MHOYKECTBA?
28. UTo Ha3pIBa€TCS TOUKOW HUKHEW IPAHMIIEN YHCIOBOTO MHOXKeCTBA?
29. Yro Ha3pIBaeTCA MOYJIEM JEHCTBUTEIBHOTO Uncia?

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

31. Ilpu kakux ycnoBusx |x + v| = —|x| + |v].
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32. Hanumure HepaBEHCTBA, CBA3BIBAIOIINE MOIYJb CYMMBI U Pa3HOCTH JBYX UHCEN C
CyMMOM U pa3HOCTBIO UX MOAYJIEH.

33. U3obpasure rpaduk PyHKIIUU ¥ = sign x.

34. Uzo6pasure rpaduk GyHKIUKM ¥ = [x] — 1enas 4acTh 4UCIa x.

35. Chopmynupyiite TEOpeMy 0 npezene OTpaHUYECHHOU MOHOTOHHOM

GyHKIMH(ITOCIE0BATEILHOCTH ).

36. Jlaiite onpenenenue moustus lim f(x) = A Ha s3bIke § — &.
-

37. Jaiite onpenenenue mousTus lim f(x) = A, HCHONB3ys MOHATHE OCCKOHEYHO MaIoi
X

GYHKIMH TIPU X — a.
38. ChopmynupyiiTe TeopeMy O CKATOH MepEeMEHHOM.
39. Chopmynupyiite TeopeMy O IpeeIbHOM IIEPEX0ie B HEPABCHCTRE.
40. ChopmynupyiiTe Teopemy 00 OrpaHUYCHHOCTH (YHKIMH, WMEIOLIEH mpeaen MpH
X —a.
41. ChopmynupyiTe TEOpEMBI O TIpeIesiax CyMMBbI, TPOU3BECHUS U YACTHOTO (PYHKITUH.
42. Chopmynupyiite onpeesncHie OHTHS lim+ f(x) = A Ha s3pike § — &.

S

43, Chopmyaupyiite onpeaencuue moustust lim f(x) = A Ha s3pike § — &.
I S+

44. JTaiite onpenenenne moustus lim fx) = A.
x—+ oo

45. Jaiite onpenenenue moustus lim f(x) = A.
x—+—oo

46. Jlaiite onpenesenue mousaTus lim f(x) = A.
x—+oa

47. Hanumure nepBblii 3aMe4aTeIbHbIA IPENET U IPENETbl, CBI3aHHbIE C HUM.
48. Hanumure BTOpoil 3ameydaTenbHbIN IPEE U IPEEIIbl, CBSI3aHHBIE C HUM.
49. JTaiite onpenenenue moHsThs lim f(x) = +co.

E i

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

x—a

51. Mcnionb3ys onpezeneHne IpOU3BOIHOM, HalauTe y'(4), ecnu vy = V.

52. 'eomerpuyeckuil cMbIci TNpou3BoAHOM. Hamumure ypaBHeHHE KacaTelbHOM K
rpaduky QyHKIUHN ¥ = arctg x B TOUKe x = 1.

53. Haiinure yriisl, 101 KOTOPHIMH NEPECEKAOTCSA JIMHUK x~ + vy = 8, y* = 2x.

54. [lpuBenure mnpumep (QyHKIMHU, TpaduK KOTOPOW HMMEET B HEKOTOPOM TOUKE
BEPTUKAJIBHYIO KacaTeIbHYIO.

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

56. Haitnure v, ecnu: a) y = In(x + VaZ + x7); 6) y = arctg th(x).

57. Yto MOXKHO cKa3arh 0 auddepenimpyemoctr cymmbl Gpyukimii f(x) + g(x) B Touke
X = x, €CIH, B 9ToW Touke: a) ¢yHkuus f(x) muddepenumpyema, a ¢ynkuus glx) He
maddepentmpyema? 6) obe pyukun f(x) u g(x) He tuddepeHTUpyEMbI?

58. Ucnonb3ys onpeseeHue, MoKaxure, uto GyHKuus y = x°- — 2x muddepenuupyema
B TOUKE x = 2 U Haiaute e€ auddepeHnnan B ’TOM TOUKE.

59. SIBnsiercss MM HENPEPBIBHOCTh (DYHKIUMHM B JAAHHOW TOUYKE JOCTATOYHBIM YCIOBHEM
muddepennrpyemocti? OTBeT 000CHOBATH € TOMOIIBIO IPUMEpA.

60. JIng kakux ¢pynkuuit nudepenuan paseH npupaienuto? [Ipusenure npumep.

61. Chopmynupyiite, B UYEM COCTOUT TEOMETPUUYECKMA U (U3HUYECKUH CMBICIT
muddepeHnmana.

62. Uto moHUMaeTCs 1ol HHBAPHAHTHOCTHIO (hopMBI TiepBoro auddepennmana?



63. Ucnions3ys dopmyny st BeruucieHus auddepennuana, Haiaure dy, eciau
y =x-sinx + cos x.

64. [lycte y =sinx, x = cost Kakue wu3 cleayloumx paBeHCTB CIPaBEJINBBIL:
dyl,.z =0;dyl,_1 =dx; dy|,_z = — dt?

65. MoxkeT i cymecTBoBath [ (x,), eciu He cymecTByer [ (x,)?
66. Haiimure £ (x), ecin f(x) = Inx - x.
67. Beruucaure, HCIIONB3YS IIPaBUJIO Jlonurasns:

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

68. Hanumure dopmysny Teitmopa anst GpyHkuuu f(x) ¢ 0CTaTOYHBIM WICHOM B (opme:

x-coExX—EinxXx

a) [leano; 0) Jlarpanxa.
69. Pasnoxure Gpynkuuro f(x) = In cos x no Gopmyne MakiopeHa 0 4IE€HOB C x *.

70. C momompio (opmynbel MakiiopeHa WM KaHOHUYECKHUX Pa3JIOKCHHH MOIYIUTE
npuOIMKEHHY0  (GopMyly (OrpaHMYMBAsCh WICHAMH [OpAAKa x°) 18 (DYHKIMIA:

aA)y=v1l+x,x—=0,|x|<1;0)y=In(1+3x),x—=0,|x] <1/3.
. . 81D
71. Haiiaure uncna a u b takue, uro lim ———— ;_ = =1.
x—0
72. Uccnenyiite byHKIMN u MIOCTPONTE ux rpaduKu:
':.r—ﬂ}zf.r+4}; 6
4

73. Kakoli W3 KOHYCOB, ONHCAaHHBIX OKOJO JaHHOTO I[Iapa paauyca KR, HuMeer

ay = )}’=ﬁ;B)F=a’1—I:-

HAaWMEHbBIINN 00BeM?
74. Kakass ¢yHKUMS Ha3blBAacTCs NEPBOOOPA3HONM MO OTHOMIEHHIO K (QyHKuuu f(x),

3a/IaHHON HA JJAHHOM MPOMEXYTKe?

75. UeMm oTnuyaroTcs ABE MepBooOpa3zHble MYHKIUU 1 OJHOW U TOU K€ (PyHKIHUU Ha
OJIHOM U TOM K€ MPOMEKYTKE?

76. B yeM cOCTOUT CBOMCTBO JTMHEUHOCTH JJII HEOMIPEICICHHOTO HHTerpaia?

77. 3anumute GOpMyTy UHTETPUPOBAHUS 110 YACTSIM B HEOIIPEICIICHHOM UHTErpase.

78. Kakyto ITOJCTaHOBKY HYXXHO BBITIOJTHUTh s palMOHAIN3ALNA

unrerpanaf R (3 4/x) dx?
79. YKaxuTe palMoHaIU3UPYIONIyI0 HOACTaHOBKY I MHTerpana | R (x, ";I“}i—ﬁ)
80. Kaxoit uaTerpan Ha3piBaeTcst HeOepyumes?
81. ChopmynupyiiTe J0CTaTOYHOE YCIOBHE CYIIECTBOBAHUSI IIEPBOOOPA3HOM.
82. Uemy pasen [ F'(x) dx? [ dF(x)?
83. UeMy paBHa IPOU3BOIHAS HEONPEACICHHOTO UHTErpasia?
84. Ilokaxure, uro ¢yHkuuu F(x) = —%coszx; F,(x) =sin“x  sBustoTcs

epBOOOPA3HBIMU OJTHON M TOM e (PyHKIIMH Ha YUCIIOBON OCH.
85. Jlokaxmure CIPaBEIMBOCTh (bopMy b IE TabJIUYHOTO
uarerpana | x"dx;(n # —1).
dx
a*+x*’

86. JIOKaKUTE CIIPABELTMBOCTD (GOPMYJIBI 1715 TAOIMIHOrO HHTErpana |

dx =
87. Beruucnure HUHTCrpal _r T (le' -z = ﬂ), CBCIA €TI0 K Ta6J'II/I‘-IHOMy.
= +pxtqg 4

dx
= +pxtg

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

88. Beruncnure unrerpan [ ; (q - ;’T < IZI), CBEJIs €T0 K TAOJTMYIHOMY.

, CBC€IA €T0 K Ta6J'II/I‘{HOMy.



90. BIuncuTe ¢ MOMOMIBIO HHTETPUPOBAHMS 110 4acTsM [ x - sin ax dx.
91. 3amuImnuTe UWHTErPAIbHYI0 CyMMy, COCTaBlIeHHYH [uiss OGyHkiun f(x) Ha
npomexyTke [a; b]. OOBSICHUTE CMBICI BEIHMYKH, BXOIAIINX B HOPMYITy.

. . . b
92. Kakoil reoMeTpuyYecKui CMBICI MMEET OMNpPEACICHHBIM HHTErpal _I"R f(x) dx, rne

f(x)- HenpepbIBHAs HeOTpHULIATEIbHAST (PYHKIUS?

93. ChopmynupyiiTe IOCTATOYHBIC YCIOBHS HWHTErpUpyeMocTd (yHkuuuf(x) Ha
KOHEYHOM IPOMEXKYTKE [a, b].

94. Kakas QyHKIMS Ha3pIBACTCsS HHTErPUPYEMOil Ha npoMexyTke [a, b]?

b b

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

96. ChopmynupyiiTe  HEOOXOAMMOE  yCIOBUE€ HWHTEIPUPYEMOCTH  (PYHKIIMHM  Ha
NPOMEXYTKE [a, b].

97. Yemy paBeH ompeneieHHBI MHTErpajd OT HEYETHOM (PYHKIIMU MO CUMMETPUYHOMY
IPOMEKYTKY[—a; a]?

98. Ecniu mpenenbl MHTETPUPOBAHMS MTOMEHSATh MECTaMHU, TO KaK M3MEHHUTCS BEIUMYHMHA
uHTerpana? Beipazure 310 CBOMCTBO (pOopMyIIOW.

99. CopmynupyiiTe CBOHCTBO TUHEHHOCTHU ONPEAECTCHHOTO HHTETpaa.

100. ChopmynupyiiTe CBOMCTBO, CBs3BIBAIONIEe 3HAKH (DYHKIUHM W OIPEACIICHHOTO
UHTErpaja Ha IPOMeXyTKe [a, b].

101. Chopmynupyiite CBOMCTBO 00 MHTETPHUPOBAHUHM HEPABEHCTBA MEXKIY (DYHKIUSIMU
Ha NIPOMEXYyTKE [a, b].

102. ChopmynupyiiTe CBOMCTBO 00 OIIEHKE MOJIYJISl ONPECIICHHOTO HHTErpaa.

103. Chopmynupyiite TeopeMy O CpeAHEeM MJid ONpEeAEeNeHHOr0 WHTerpaia oT
HETPEPHIBHON (QYHKIINH.

104. 3anumure Gpopmyny Hetorona — JleiiGHuna.

105. TlpuBequTe TEOMETPUYECKYIO HWHTEPIPETAIMIO TEOPEMBI O CPeAHEM IS
OTIpeIeIEHHOT0 UHTEerpasa.

106. Yto Takoe cpemaHee (MHTErpaibHOE) 3HaueHWe (GyHKIuH f(x) Ha MPOMEKYTKE
[a, b]?

107. Chopmynupyiite ompelaeneHne HECOOCTBEHHOTO UWHTerpama 1-ro poma ¢
OCCKOHEYHBIM BEPXHUM TPENICTIOM OT HEMPEPHIBHOW (DYHKITHH.

108. ChopmynupyiiTe ompenereHHe HECOOCTBEHHOIO HHTerpajga 1-ro poxma ¢
OCCKOHEYHBIM HUKHHUM IPEICIIOM OT HETIPEPHIBHOW (DYHKIINH.

109. Kakoit HecOOCTBEeHHBIN HHTETPA HA3bIBACTCA A0COTIOTHO CXOISIIIMCS?

o +oo dx
110. YKa)KI/ITe, I KaKUX 3HAYCHUU MapaMeTpa p UHTETpaJl _rﬂ = [CI = l:'] ABJIACTCA
x

CXOZSIINMCS, a ISl KAKMX 3HaYCHUH — pacXoJAMCs

111. 3anummre ¢GopMyJibl, BeIpaXXalollUe CBOWCTBO JUHEHMHOCTH Uil HECOOCTBEHHOIO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM IPEIEIOM.

112. ChopmynupyiiTe mpHu3HAK CpaBHEHMsI B KOHEUYHOM Qopme Ha mpumepe
HECOOCTBEHHBIX HHTETPAJIOB 1-ro pojia ¢ 6ECKOHEYHBIM BEPXHUM IPEIEIOM.

113. Yo takoe nonuelii nuddepennuan GyHkuuu z = fx, v)?

114. 3anummre  ¢GopMyiy, ONpEeNeNdONyl0 YacTHYI MPOM3BOIHYI0  (YHKUIUHU
z = f(x,¥) 10 IEPEMEHHON y B TOuKe M (x4, v, ).

115. Kakas ¢pyHKIMs IBYX apryMeHTOB HasbIBaeTcs AuddepeHunpyemoit?

116. 3anummure popMyiTy, BEIpaXKaroLlyo NoaHbIH quddepennuan pynkuun z = f(x, ¥)
yepes €€ 4aCTHBIE IPOU3BOIHBIE.

117. 3anummre ¢GopMyily, BBIpaXKAIONIyI0 BTOPOW MONHBIA auddepennnan (GyHKIUN
z = f(x,y) 4yepe3 e€ 4aCTHBIE IPOU3BOHBIE.



118. Kak cooTHOCATCS MEKTy CO00# CBOMCTBA HEMPEPHIBHOCTH U MU PepeHInpyeMOCcTH
(GyHKLIUH IBYyX IEPEMEHHBIX?
119. Kakas ¢pyHkuus z = f(x, ) Ha3pIBacTCsA HEIPEPLIBHOM B TOUKe My (x4, vy )?

120. Kak onpeznenserca €BKIUAOBO paccrosHue p(M,;,M,) MexIy IByMs TOYKaMHU

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

™m
121. Kakast Touka MHOKeCTBa E Ha3bIBACTCSl BHYTPEHHEN? rpaHUYHOM?
v v g

122. Yto Takoe §-0KpeCTHOCTh TOUKH My (x },x:: e X, }]?

123. Kakoe MHOkecTBO E Ha3bIBAE€TCS OTPAaHUUEHHBIM? 3aMKHYTHIM? CBSI3HBIM?

124. Chopmynupyiite ompeneneHue npeaena ¢ynkuun f(M) = f(x,¥) B Touke
Mg(x9,¥0)-

125. ChopmynupyiiTe TeopeMy O PpaBEHCTBE BTOPHIX CMEIIAHHBIX IPOU3BOIHBIX
Gysxuun z = f(x,v).

126. Kak cooTHOCATCS MexIy cobol cBoiicTBa Au¢HEepEeHIIUPYEMOCTH B CYIIIECTBOBAHMS
IEPBbIX YACTHBIX IPOU3BOIHBIX PyHKIUU Zz = f(x,¥)?

127. Chopmynupyiite onpeaencHiue NpoOU3BOAHON QYHKIINH
128. uw = f (M) = f(x,y,z) 10 HapaBICHUIO BEKTOpa [.
129. 3anumure ¢GopMyily, BBIpaXKaIOIIyH0 NPOU3BOAHYIO (QyHKIMU u = f(x,¥,z) HO

HanpasieHuio BekTopa [? = (cosa, cosp, cosy) uepes 4acTHbIC MPOU3BOAHBIC (HYHKIIUH L.
du o
130. 3anmummre Gopmyity, CBA3BIBAIONIYIO gradii U MPOU3BOIHYIO 5, B 3a1aHHOM TOUKe

CKaJISIPHOT'O TOJIS 1t.
131. Kak cBs3aHbl HampaBiaeHUs HauOoibllero pocra GyHkuun u = f(x,y,z) ¢
BEKTOpPOM grad 1 B paccMaTpuBaeMon Touke M(x, v, z)?

Bu . Bu o
132. Beipa3zute max 7 ¥ min— uepes grad u B 3aIaHHON TOYKE CKaJISIPHOTO TOJIS 1.

o ) o
133. 3anummure bopmyny s MIPOU3BOTHOM a—j CIIOKHOM byHKIIMH
z=z(w,v), u=ulxy), v=rv(xy).
o dy o o
134. 3anummre ¢dopmyny I TPOU3BOAHOM ~, HesBHOH GyHKIUM, 3aJaHHOU
L
ypaBHeHHeM F(x,y) = 0.

dz O= o o
135. 3anummure ¢GopMysbl i TPOU3BOIHBIX 3. 3, HESABHOH GyHKIMYM, 3aJaHHOU
X ¥

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

136. ChopmynupyiiTe omnpeaeneHrne JIOKAIbHOTO MaKCUMyMa (JIOKaJbHOIO MHUHMMYyMa)
Gynkuun z = f(x, v) B Touke M, (x5, v, ).

137. ChopmynupyiiTe HEoOXOAMMBIE YCIOBUS, a TaKXe JOCTaTOYHbIE YCJIOBHUS
BKCTpeMyMa QyHKIMH z = f(x, V).

138. ChopmynupyiiTe NmpaBWiIO OTHICKAHUS HAMOOJBIIETO W HAMMEHBIIETO 3HAYCHHI
GyHKIMK z = f(x,y) B OrpPaHUYCHHON 3aMKHYTOH 00JIaCTH.

139. Yo Takoe cranuoHapHas Touka QyHKIUH z = f(x,v)?

140. Chopmynupyiite onpeiencHue ycIOBHOrO MakcumyMma GyHkuuu uw = f (M) mnpu
cBs3u @(M) = 0 (paccMOTpHTE CIydail IByX WM TPEX NEPEMEHHBIX).

141. Chopmynupyiite HEOOXOAMMBIE YCIOBHS YCIOBHOTO J3KCTpeMyma (yHKIUU
u = f(M) npu csasu @(M) =0 no merony Jlarpanxka (paccMOTpUTE CIay4ail OBYX HIIM TpeX

NIEPEMEHHBIX).



142. Chopmynupyiite Teopemy Beifepmtpacca 00 orpaHu4eHHOCTH  (DYHKITUH,
HENPEPbIBHON B 3aMKHYTOW OTpaHUYEHHON 00IaCTH.

143. Chopmynupyiite Teopemy BeliepmTpacca O CyIIeCTBOBAaHMH HaWOOJBIIECTO |
HaMMEHBIIETO 3HAYCHUH (PYHKIUH, HENPEPHIBHON B 3aMKHYTOW OTPaHUYEHHON 00JIaCTH.

Tema 4. JJluppepenyuanvrvie ypasreHus.
144. KakoB reoMeTpu4ecKuii cMbICI YypaBHeHHsd Vv '=f(x,y). Hammcate ypaBHeHME

KacarelbHOM K MHTErpalbHOM KpUBOii ypaBHeHust ¥’ = x ¥y~ B Touke My(1, 2).
145. Jlaiite omnpeneneHue U30KIUHBL Aud(depeHInalbHOro ypaBHeHus vy '=f(x,y).
U3oknunbl ypaBHeHus y' = x-/y ecTb: A) okpyxknoctd; B) mpsameie; C) mapa6onss; D)

runiep6osr; E) ammuncer; F) HeT npag. oTBera.
146. Jlano ypasuenume y' = x° — 2x + y. HamumuTe ypaBHEHHME IMHMU BO3MOYKHBIX

TOYEK IKCTPEMYMOB €TI0 MHTErPANbHBIX KpUBBIX. Crenaiite uepTéx.
147. Chopmynupyiite Teopemy Komm mst ypaBaenus y' = f(x,y). Ilycrs £1 — obnacts,

B KOTOPOH BBINIOJHEHBI €€ YCIOBUS 3TOro ypaBHeHUs. Kakue M3 mocieayromux yTBEp:KIeHUN
CIOpaBeIIMBBL: A) €ro HMHTErpajlbHble KPUBbIE MOTYT HUMETh pa3pbiBbl 1-ro poma B (1; B)

WHTETPAIbHBIC KPUBBIC MOTYT UMETh yTII0BOM dKcTpeMyM B {1; C) HHTETpaIbHBIE KPUBBIC MOTYT
nepecekatbes B {1; D) uHTerpanpHble KpHUBBIE MOTYT OBITH HpSIMBIMU JHHHSAMH; E) Her
MPaBUJIBHOTO yTBepkIeHUs? OTBET 000CHOBATbD.

148. Pemmre 3amaay Kowm: (1 + y*)dx + xydy =0; y(1)=1.

149. Haiinute Bce pemenus ypaBHeHust xy' = y + 4/ v? — x 2.

150. HaiiguTe o61mue pemieHus (MHTErpaibl) ypaBHEHUIA:

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

152. Hailimute Bce MUHUM, Y KOTOPBIX OTPE30K KacaTENIbHONW MEXAY TOUKOM KacaHUs U
OCbl0 abcHucc AETUTCS TIOMOJaM B TOYKE IMIEPEeCceueHUs C OChI0 OpIWHAT. YKa3zaHHe:
Hcnonb3yiiTe ypaBHEHHE KacaTeIbHON K KPUBOM.

153. Chopmynupyiite Teopemy Komm gust ypasuenus y'' = f(x,v,y"). Kakos
TeOMETPHYECKHH CMBICI HadalbHBIX ycnoBuil y(0) = —1, ¥'(0) =1 ans sToro ypaBHeHuUs?

N300pa3ute MpHOIMKEHHO WHTETPAIBHYIO KPUBYIO B OKPECTHOCTH HAYaJbHOW TOYKH, CUMTAs
JUTSL OTIpeieieHHOCTH v = 0 B 3TOM OKPECTHOCTH.

154. Haiitu 3Ha4eHHE O, IPH KOTOPOM QYHKIUS V¥ = X > ABJIAETCS PENIEHUEM yPaBHEHHUS
x(x—1)y"—(2x — 1)y + ay=0.

"3

155. Mano ypasuenue: y''* + xy' = 2y'. C moMoOIIB0 Kakod MOJCTAHOBKH MOYKHO

HNOHU3UTH ero nopsaok? Hanummre oO6muil BUI TAKMX YpaBHEHUH.
156. Haiinute oOuiye penieHus ypaBHEHUH METOJOM MOHMKEHHs nopsaka: a) v "=ln x;

6)y" =% +x.

157. Pemmre 3anaay Kowm: yy “=(y)*—(y )3 v(1)=1, y (1) =1.

158. Kak ¢ mnomompl (QyHIaMEHTaIbHOM CHUCTEMBl pemeHudl v, (x), .., V,(x)
3anmcath obuiee pemeHue ypasHenust L[y] = 0? [louemy HyneBoe pelieHne He MOXKET BXOAUTb
B ()yHIaMEHTAIIbHYIO CHCTEMY pelleHui ypaBHeHus L{v] = 07

159. lano ypaBuenme: y'' —5y' +ay = 0. IIpn KakoM 3HAYEHHH O YUCIO 3 OyHer

KOpDHEM €ro XapakTepucTuueckoro ypaBHeHusa? Haiitu ofmee pemieHue JaHHOTO
TQepeHIMaIbLHOTO YPaBHEHUS TIPU HalJICHHOM 3HAYCHUU (L.

160. Jluneiinoe oaHOpoAHOe nudQepeHIaTbHOe YpaBHEHHE 3-ro  Topsaka ¢
MIOCTOSTHHBIMHA KOA()(UIIEHTaMl UMEET YacTHBIE pemieHus: 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
HPaBUIILHOTO OTBETA.
161. Pemmre nuHeliHOe ypaBHenue v'' —2y' +y =e¥/x MeTomOM Bapuanuu

MIPOU3BOJIBHBIX MOCTOSIHHBIX.
162. Haiimute oOmiee pemieHUe JIHHEWHOTO HEOJHOPOJHOTO YPAaBHEHHUS METOAOM
HEONPENENEHHBIX KOdPUIUEHTOB: y "—y=2e™ —x°.
163. HaiinuTe 4YacTHOE pelieHuEe JIMHEHMHOTO HEOAHOPOJHOrO ypaBHEHUS y "+y=d4e”,
YIOBJIETBOpsIOLICE HadanbHbIM ycioBuaAM y(0)=4, y{0)=-3, mMeTomOM HEONpPENCIEHHBIX

K03 PHUIIUEHTOB.
164. Haiinute oOmiee pemenue cucteMbl auddepeHnaabHbIX YpaBHEHUH
dx
—=2x + v,
dt i
ay 3x +4
— = 3x V.
dt -

Kputepuu u mikana orieHMBaHUs MO OLIEHOYHOMY CPENCTBY «(POHTATbHBIA U UHIWBUIYaTbHBINA
onpocy»

[IIxama onieHnBaHus Kpurepuit onennBanus

oTIINYHO (5) CtyneHT TiayOOKO W B TIOJIHOM OOBEME BIIaJeeT MNPOrPaMMHBIM
MaTepuaioM. ['paMOTHO, MCUEpNHBIBAIOIIE U JIOTUYHO €ro H3JiaraeT B
YCTHOM miM mucbMeHHOW (opme. [Ipu 3TOM 3HAET PEeKOMEHIOBaHHYIO
JTUTEpaTypy, MPOSBISET TBOPUECKHUI MOAXOA B OTBETaX Ha BOIPOCHI U
NPaBUIBHO OOOCHOBBIBAET TMPHHSTHIE PEHICHUS, XOPOIIO BIAIEeT
YMEHHSIMHU M HaBbIKAMU IIPU BBIIOJHEHUH MPAKTUYECKUX 3a/1a4.

xopotuo (4) CryaeHT 3HaeT NOpOrpaMMHBIM MaTepuajng, IPaMOTHO U IO CYTH
u3jgaraeT €ro B YCTHOM MM THUCbMEHHOM Qopme, nomyckas
HE3HAYUTENIbHbIE  HETOYHOCTHM B  YTBEPXKIEHHUAX, TPAKTOBKAX,
ONpeNieNIeHUsAX M KaTeropusx WIM HE3HAUYUTEeIbHOE KOJINYECTBO
omnbok. [Tpu 3TOoM Brageer HEOOXOAMMBIMU YMEHUSIMU U HaBBIKAMH
IIPY BBIIIOJIHEHUH NPAKTUYECKUX 3a/1ay.

ynoBieTBopuTenbHO | CTYZ€HT 3HAaeT TOJNBKO OCHOBHOM TPOTPaMMHBIA  MaTepual,

3) JIONyCKAaeT HETOYHOCTH,  HEAOCTaTOYHO  4YETKHE  (OPMYIHUPOBKH,
HETOCJIEZIOBATeIbHOCTE B OTBETAaX, H3JIATa€MBIX B YCTHOH WU
nucbMeHHOW (opme. [Ipu 3TOM HETOCTaTOYHO BiIAJAEET YMEHUSMHU U
HaBbIKaMU TP BBINOJHEHUH IpaKTHUecKux 3anad. Jlomyckaer 1o 30%
OLIMOOK B M3JIaraeMbIX OTBETAaX.

HEYJIOBJIETBOPUTENBHO | CTYyIEHT HE 3HACT 3HAYUTEJBHOM 4YacTH IPOrpaMMHOrO MarepHala.

(2) [Tpu 3TOM JTOMycCKaeT NPUHIMIHAIBHBIE OIIMOKH B JI0Ka3aTelbCTBaX, B
TPaKTOBKE TIOHATUH M KAaTErOpUH, MPOABIAET HU3KYIO KYJIbTYypy
3HAaHWH, HE BIAJEET OCHOBHBIMHM YMEHMSMH U HaBBIKAMH IIPH
BBIMIOJTHEHUH MPAaKTHUECKUX 3a/1ad. CTyIeHT OTKa3bIBAE€TCS OT OTBETOB
HAa JIONIOJHUTENIBHBIE BOIIPOCHI

TunoBble BADUAHTHI KOHTPOJILHBIX Pa0oT:

Tema 1. Jluneiinas anceopa.
Bapuant Ne 0
1. Pemnth cucreMy TMHENHBIX ypaBHEHUN MeTo10M Kpamepa




3%, + 2x,+x3 =25
2xy +3x, +x3=1
2x) +x, +3x; =11

2. BeruuciauTh onpeaeauTenb

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

3. Pemuth cuctemMy JIMHEHHBIX YPaBHEHU MAaTPUYHBIM METOA0M
lxy —2x, + 3%, =6

2xy +3x, — 4x; =20

3xy —2x,—5x; =6

4. Haiitu maTpuily, 0OpaTHYIO K 1TaHHOM
2 1 1
(5 1 3)
2 1 2
5. Pemmmth cucreMy ITMHEMHBIX YpaBHEHHH MeToloM ["aycca
4xy —3x, + 2x3 =9

5x, +6x, — 2x; = 18

Tema 3. Mamemamuueckuu aHaius

Bapuant Ne 0
1. HaliTn HeonpeielieHHbII MHTErpajl, UCIIOJIb3Ysl TAOJIMILy U €r0 OCHOBHBIE CBOMCTBA.
3y — — 1 4dx
J. (x 4 +5xyx + Yx— - ,_ﬂ)dx
'\,"_':(- x— 4

2. HaiiTu HeompeaeNeHHbI HHTErpay, HCHOIb3Yys MEeTOA (OPMUPOBAHMS CHEUAIBHOTO
BBIpa)KEHUS 1101 3HaKOM TuddepeHImana.

f(x:—Ej‘lExdx J-w.,“xf—Ex—l-S(Ex—E)dx

3. Haiitu HeompeneneHHBI HMHTETpasl, UCIMOJIb3Ys METOJ] 3aMEHbl TEPEeMEHHBIX U METO]
VHTETPUPOBAHUSA I10 YaCTAM

f[z}ff—xfs.f“)dx J-lmdx

12

4. HaiiTu HeomnpeaeneHHbIH HHTETpall OT APOOHO-pallMOHATBHON (PyHKIUN

(8x3 + 2x° + 4x — 1)dx J‘ 12
x4+ 7x +15

x—1

10



5. HaiiTu HeonpeAeIeHHbI HHTETPal OT TPUTOHOMETPUUYECKUX (YHKIIUN

. 2—D5x m
J sin2x - cosdxdx J- Cos 3 singdx

Tema 3. Mamemamuueckuti ananuz («OnpedeneHHvlli UHmMe2paLy, cemecmp
2).
Bapuant Ne 0
1. BeruucauTh onpeeneH bl MHTerpat:

1 -~
x“+1

(x4 3x+ 1)2
0

2. BeraucnuTh miomaas GUrypel, OrpaHUueHHYIO JIMHUSMU:

{x = Beos?t — 2cos2
y=x? y = 2sin®t’ P e
e e T _
y=2-x 0<t<— 0=t=3

2
3. BeluucauTe AJIMHY AYTH KPUBOM:
v = —In(cosx), {x = 3(t —sint) , p = 2cosg,
T y = 3(1 — cost) 0 T
o T = = .
O=x=7% Sst<m ?=3

4. Bpruucauth o0beM (3a7aua a) M IUIOIMIAAL TMOBEPXHOCTH BpalleHHs (3agada O) Tena,
MOJTyYEHHOTO BPANICHUEM 3a/IaHHOM (PUTYpPHI BOKPYT OCH Ox:

- y=1l-x

5. BeraucauTh HeCOOCTBEHHBIN MHTETPajl UM YCTAHOBUTH €T0 PACXOAUMOCTh
[=a}
J xe™* dx
0

Tema 3. J{luppepenyuanvrvie ypasreHus.
Bapuant Ne 0
1. Haiitu oOmiee permenue win pemutsh 3anady Komm nis nuddepeHmanbHbIX ypaBHEHUH €
pa3esIoIUMUCS TEPEMEHHBIMU:

11



—
FJ = 2\-".-!"?’

xy' —ylny =0
y(0) =1

2. Haiitu oOuiee perieHue WiM pemuth 3aaady Komm ans ogHOpoIHBIX AU(QepeHInanbHbIX
YPaBHEHUH MIEPBOTO MOPsIKA.

ydx + E[f"x_}r —x)d}r =0

xy*y — (P +y3) =0;
yY ey y(1)=1

3. Haiitu o0mue pemeHust TMHEHHBIX T depeHInaTbHbIX YpaBHEHHH EPBOTO MOPSIKA:

e—.t'

v + tgxy = —cosx; v _|_E =
B x x

4. Haiitn oOmiee pemeHue wiu pemuth 3amady Komm mist auddepeHnnanbHbIX ypaBHEHHNA
BTOPOIO MOPsI/IKA, JOMYCKAIOUIMX MOHMKEHHE MopsiAKa

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

5. Haittu pemenuss nuHEHHBIX IUG(GEpPEHINATBFHBIX YPaBHEHUH BTOPOTO TMOPSAIKA C
MOCTOSTHHBIMH KO3 (UIIMCHTaAMH

};,.H_I_E}FH :ﬂ: }FHF_EFH_E}F:IEQ-I:

Kputepun u 1mikana OIEHMBaHUS 1O OILICHOYHOMY CPEACTBY «KOHTPOJIbHAS

paboTay
[IIkaJyia OLICHUBAHHUS Kpurepuii onieHUBaHUs
5 KonTponbHast paboTa BbIIIOJIHEHA HA BBICOKOM YPOBHE (IIpaBUIIbHBIE
otBeThl Aanbl Ha 90-100% BompocoB/3a1ay)
4 KonTponbHast paboTa BBIIIOJIHEHA HA CPEAHEM YPOBHE (IIpaBUIIbHbBIE
OTBETHI JIaHbl Ha 75-89% Bompocos/3aaay)
3 KonTponbHas paboTa BbIIIOJIHEHA HA HU3KOM YPOBHE (TIpaBUIIbHBIE
oTBeThl AaHbl Ha 50-74% Bompocos/3aaay)
2 KonTponbHas paboTa BbIIIOJIHEHA HA HEYAOBIETBOPUTEILHOM
ypoBHE (IIpaBUJIbHBIE OTBETHI AaHbI MeHee YyeM Ha 50%)

12




TunoBbie BApMAHTHI JOMAIIHUX 3aTAHUM:

Cemecmp 1.
Bapuant Ne 0

1. Jaubl KOOpAMHATHI BEPIIUH TPEYroJibHUKa ABC:
A(—8; —3); B(4; —12); C(8; 10).
Heo0Oxonumo HaiiTu:
- JUTUHY CTOPOHEI AF;
- ypaBHEHHE CTOpOH AB 1 BC 1 UX yrioBble KOA()PHUITUEHTHI,
- yroi W Mexnay npameiMu AE u BC B paguaHax;
- YpaBHEHUE BBICOTHI D U €€ [UINHY;
- ypaBHeHUE MeauaHbel AE U KOOPAMHATHI TOYKH K IepecedeHus dTOU
MeJIMaHbI C BBICOTOMN D]
- ypaBHEHUE NPAMOML, KOTOpass IPOXOAUT Yepe3 TOuKy K
rapajjielIbHO K CTOpOHE AB;
- KOOPAMHATBl TOYKH F(xg,Vvz), KOTOpas HaXxOAMTCA CHMMETPUYHO
TOYKE A OTHOCUTEIBHO NIpsMOu CD.

2. lano: Touka A(2; 5) u npamas v = 1. Heo6X0a1uMo COCTaBUTh ypaBHEHHUE T€OMETPHUYECKOTO
MecCTa TOYEK, PABHOYNAJICHHBIX OT 3aJaHHON TOKU A(x,, v, ) M IpSAMOH v = d.

[TomydyeHHOE ypaBHEHHE MIPUBECTH K MPOCTEUIIIEMY BUY U TOCTPOUTH IpadK KPUBOK.

3. 3amaHbl IBE CHCTEMBI JIMHEWHBIX ypaBHEHMU. PemuThs nepByro cucremy metonom Kpamepa.
Ilomy4yeHHBI NpH pENIEHUM IIEPBOM CUCTEMBI PE3yJbTaT IPOBEPUTH C IOMOIIBIO METOJA
oOpartHo# MaTpuIbl. Bropyto cuctemMy pemuTs ¢ momolnpio Metoza ["aycca.

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

4. 1laHbl KOOpAMHATHI BEPIIUH IHUpaMusl ABCD:
A(2; —3; 1),B(6; 1; —1),C(4; 8,—9),D(2; —1; 2).
Heobxonumo:
- 3anucarb BeKTopHEE, AC,AD B OPTOHOPMAJILHOM CUCTEME {f,}, E}
Y HalTU MOJYJIM 3THX BEKTOPOB.
- Haiitu yron mexny BeKTopamu AB u AC.
— Haiitu mpoexuuro Bekropa AD na BEKTOP AB.
- Beruucnuts momans rpanu ABC.

- Haiitu 06bem nupamunbl ABCD.
5. JlaHbl KOOPAMHATHI YETHIPEX TOUEK:

A(—E; —2; —-’-1-), B(—il-; 2; —?), C(S; 0; 3),M(—1; 3; l:lj.
Heo0Oxomumo:
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TOUukKu 4, B u C.

CocTaBuTh ypaBHEHHME IUIOCKOCTH (I, KOTOpas IPOXOIUT 4Yepes

CocTaBuTh KaHOHMYECKHE YPABHEHMsI NPAMOH, KOTOpas MPOXOAUT
yepe3 TOUKy M NepneHAUKYISIPHO K INIOCKOCTH Q.

HaiiTu Touku nepecedyeHus: moJyd4eHHOM MPsIMOM € TIJIOCKOCThIO @ U
C KOOPAWHATHBIMU IIOCKOCTAMU X OV, X0Z, VOZ.

Haiitu pacctosiHue ot Touku M 10 TJIOCKOCTH .

6. Beruncnauts cneayrolye npeaesnsl (He moiab3ysch npaBusioM 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. 3aganHyro GyHKIUIO v = f(x) MCClIe0BaTh Ha HENPEPHIBHOCTh U BBIICHUTH XapaKTep TOYEK
pa3pbsiBa. Chenath cxeMaTudeckuit rpaduk

Flx) = 45

flx) =

8. Haiiti nepByro npon3BoHy0 V', 3aJaHHbBIX QYHKIHUIA:

_2(3x*+4x’—x—2)

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

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

ecal x = —
2

}r=x—ln(2+ex+2\.“m)

—

v =sinV3+—-

9. Haiiti nepByro IpOU3BOIHYIO ¥',. 3a1aHHBIX (YHKIHMIL:

v = (Hrctng':l.-’ﬂln (arctgx)

};r:x-e}'
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1 sin®3x

3 cos6x

_3t7+1
3t3

+3
=sin|—+1t
y 51n(3+)



10. Jlana ¢yHkuus v = f(x) M 1Ba 3Ha4eHUs apryMeHra x; U x,. HeoOxogumo HaiTh
NpUOIMKEHHOE 3HaYEHUE NaHHOH QYHKIUM NPH X = x,, UCIIOJIb3Yys €€ 3HAYCHUE IIPU X = x, U
3aMeHss npupocT Ay GyHkuuu v = f(x) cooTBeTCTBYIOIMM AU depeHuuanom dy:

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

11. BBIMOTHATE TTOJIHOE UCCIIEIOBAaHUE 3a/IaHHBIX (DYHKIIUN U TIOCTPOUTH UX TPAPUKH:

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

KpI/ITCpHI/I 1 IKaJI1a OOCHUBAHUWS 110 OOCHOYHOMY CPCACTBY «AOMAIIIHCC 3aAaHU»

[Ixana OLICHUBAaHUA Kputepuii onenuBanus
(uHTEpBAJ OAJITIOB)
3auTeHo [IpaBunbHO pemensl 90-100% 3anannii
He 3aureno [IpaBusbHO peniensl MeHee 90% 3ananuii

OueHoYHbIE CpeICTBA ISl IPOMEKYTOYHOM aTTecTaluu (/IK3aMeH)

Tunosou ounem. Cemecmp 1.

buner Ne 0
1. IlpousBeneHusi BEKTOPOB. 1 Gamn
2. Pemmuth cucreMy JITMHEHHBIX anreOpanyeckux ypaBHEeHUN 1 6ann
3%, +4x,+ 2x; =8
1+ 5%, +x3=0
3. 3anmaHbl KOOPIAMHATHI BEPIIUH TPEYTOJIbHUKA 1 6ann

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

a) BeKTOpbI ¢ = A, A, u d = A Ay;

0) JAJMHBI BEKTOPOB ¢ M d;
B) CKJIPHOE TIPOU3BEIEHHUE BEKTOPOB ¢ d;

J1) YIOJI MEX1y BEKTOPAMH ¢ W d;

€) BEKTOPHOE IIPOU3BEICHHUE € X d;
) IJIOIAb TPEYroabHuKa A, 4,4 .

4. Haiitu mpou3BOIHYIO 1 Gamn
y=(x*+x+1) - tg(2x)
5. TlpoBectu noiHOE Uccneq0BaHUE (PYHKIIUHN U TIOCTPOUTH IpaduK 1 6ann
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ef(.r+1:|

T

T 2(x+ 1)
Ymeepoicoeno na 3acedanuu kageopwt [IM, npomokon Ne_ om 20 e
3aBenyromuii kadeapoit ooy. Manwiii B.B.
Jlextop ooy. Manwiii /1.B.

Kputepun w mikana OICHMBAHUS TI0 OIICHOYHOMY CPEICTBY MPOMEKYTOUHBIN
KOHTPOJIb (9K3aMEH)

[Ixana oueHuBaHUsA Kpurepuii onieHuBaHus

oTIn4HO (5) CryzaeHT Tiy0O0OKO U B MOJIHOM O0BEME BIIAJICET MPOTPAMMHBIM
MaTepuaioM. [paMOTHO, HCUEpNbIBAIOIIE U JIOTUYHO €ro
u3JaraeT B yCTHOW WM mucbMeHHOW ¢opme. [Ipu sTOM 3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYpPy, MPOSBISIET TBOPUYECKHUI MOAXO
B OTBETAaX Ha BOIPOCHI M MPABHIHLHO OOOCHOBHIBAET NMPHUHSITHIC
pellleHus, XOpOIIO BIaAeeT YMEHUSMHU M HaBbIKAMU MpHU
BBINOJIHEHUH MTPAKTUYECKUX 33/1a4.

xopouio (4) CryzaeHT 3HaeT NporpaMMHBIA MaTepuai, IPaMOTHO U MO CYTH
u3jaraeT €ro B YCTHOM WM MUCBbMEHHOW (opme, noImyckas
HE3HAYUTENIbHbIE HETOYHOCTU B YTBEPKICHMSIX, TPAaKTOBKAX,
OIpeNIeNIeHUAX M KaTeropusix WIM HE3HAYUTEIbHOE KOJINYECTBO
omnbok. Ilpu sToM BnageeT HEOOXOAMMBIMU YMEHHUSIMU U
HaBBbIKAMU IPU BBIOJHEHUU PAKTUYECKUX 3a]1au.

YIOBJIETBOPUTEIHHO (3) CTyneHT 3HaeT TOJbKO OCHOBHOW MPOTPaMMHBIM Marepua,
JIOTTYCKaeT HETOYHOCTH, HEJIOCTATOYHO YETKHE (HOPMYITHPOBKH,
HEIOCJIeI0BAaTeIbHOCTh B OTBETaX, M3JIaraéMbIX B YCTHOU WIIU
nucbMeHHOW (opme. I[lpum 5TOM HETOCTaTOUYHO BIAJEET
YMEHHUSMH W HaBBIKAMU TIPU BBITIOJTHCHUH MPAKTHYCCKUX 3aJad.
Jomnyckaet 10 30% ommboK B U3J1araeMbIX OTBETaX.

HEyAO0BIETBOPUTENHHO (2) | CTyaeHT He 3HaeT 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Mmatepuana. [Ipu 3ToM AomycKaeT MPUHIMNHAIBHBIE OIIMOKU B
JIOKa3aTeNIbCTBaX, B TPAKTOBKE MOHITHI M KaTErOPUM, TIPOSBIISIET
HU3KYIO KYJIbTYpPY 3HAHHM, HE BJIaJIEET OCHOBHBIMU YMEHUSIMU U
HaBBIKAMH TIPU BBIMOJHEHUU MPAKTHYECKUX 3amad. CTyleHT
OTKa3bIBAE€TCSI OT OTBETOB Ha JIONIOJIHUTEJIbHBIE BOIIPOCHI

16



JIncT n3MeHeHn! U NOIIOJIHEHUN

/o

Bunsl nononnenuii u
N3MEHEHUH

JlaTta 1 HOMep MpoTOKOIa
3acenaHus kadeapsl
(xadenp), Ha KOTOPOM OBLITH
paccMOTpeHbI U 0J00PEHbI
U3MCHCHUA U JOIIOJIHCHUA

[Toamucs (c
pactudpoBKOi)
3aBeyIonIero kageapoi
(3aBenyromux Kadenpamu)
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3Kcnep"moe 3aKJ/II4YEHHE

IIpencraBneHHsii  ¢QoOHA oOueHOYHBIX cpeacTB (manee - DOC) mno
aucuuimHe «Marematuka» cootBeTcTBYeT TpeboBanusM ®I'OC BO.

IIpennaraemblie (GOpMBI M CpeACTBa TEKYLIEro ¥ MPOMEXYTOUYHOI0 KOHTPOJIS
aJleKBaTHbl LENSIM M 3ajja4aM peajiM3alldd OCHOBHOM MNpo(heCCHOHATBHOM
obpazoBaTebHOM POrpaMMBI 110 HamnpasieHuio moarotosku 43.03.01 Cepauc.

OneHouHele cpeacTBa AN TEKYLIEr0  KOHTPOJIS  yCIIEBAEMOCTH,
MPOMEXKYTOYHON aTTECTALIMM 10 UTOraM OCBOEHMS JUCLMIUIMHBI NPEACTaBIEHBI B
IIOJIHOM ob6BeMe.

Buael OLEHOYHBIX CpPEACTB, BKIIOYEHHbIE B MpPEICTaBIEHHBIA (OHI,
OTBEYalOT OCHOBHBIM NpuHLHKNaM hopmupoBanus POC.

Pa3paboTaHHblii M INpeACTaBIEHHBIA IS 3KCIEPTH3bl (OHI OLEHOYHBIX
CPEeICTB PEKOMEHJAyeTCS K HCIOJB30BaHHIO B IIpoliecce  IMOATOTOBKH
o0y4aronuxcs, 1o yka3aHHOMY HalpaBJIEHHIO.

[Ipencenarens y4e6HO-METOAMYECKOH

KOMHCCHH (haKyJIbTeTa KOMITbIOTEPHBIX

CHCTEM ¥ MH(OPMAIIHOHHBIX o

TEXHOJIOTUH [/ H.H. Betpoga
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