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(oHIa OLIECHOYHBIX CPEACTB

10 AUCIHUILINHE MaTeMaTHKa

IMacnopr

(HaMMeHOBaHUE AMCIIUILIMHBI)

Konx xoHTpOmupyemon

Neo | KonTponupyembie pa3aeibl (TEMbI) HanmenoBanue
KOMIICTCHINH (WU ee
/1 JUCIUTUTUHBI OIICHOYHOTI'O CPE/ICTBa
YaCTH)
1 | DnemeHTHI TUHEHHON 107§ ?21 %If{ 0243 Konmponsnaa paGoma,
anreOpsl A, -9, pedepam
IIK 4.4, [IK 4.6 :
JIP 4, 14
2 | OCHOBHBIE TIOHSATHS 107§ ?21 ?712 0243 Konmponwnas paboma,
KOMIIJICKCHBIX YUCECJI ald s
[IK 4.4, ITK 4.6 pedepam,
JIP 4, 14
3 | BBeneHue B aHAIU3 OK 02, OK 04, Konmponvnas paboma,
IIK 1.1, [IK 2.3, pegepam,
1IK 4.4, I[IK 4.6
JIP 4, 14
4 Huddepennuanbaoe OK 02, OK 04, Koumponvnaa paboma,
UCUHUCJIEHUE IIK 1.1, I[IK 2.3, IIK ped)epam,
4.4, IIK 4.6
JIP 4, 14
5 | HTerpanbHOC UCYUCICHHE U OK 02, OK 04, Konmponenas paboma,
nudbepeHIIaTbHBIC IIK 1.1, IIK 2.3, IIK peghepam,
4.4, IIK 4.6
YpaBHEHUA

JIP 4,14




dopma HK3aMeHAITHOHHOTO OnJIeTa

®enepaibHOE rOCYAAPCTBEHHOE OIOKETHOE 00PA30BATEIBHOE YUPEXKICHUE
BBICILIET0 00pa30BaHMs
«benropoackas rocy1apCTBEHHBIN arpapHbiil yHuBepcuteT um.B. .1 opuna»

Kaq)eﬂpa mamemamuxKu, qbusuku, Xumuu u MHd)ODMCle{MOHHle MEXHON02ULL
I[I/ICI_II/IHJ'II/IHEI mamemamuxKa

3K3AMEHA]_II/IOHH])II71 BUWJIET Ne 1
1. Matpuiiel. OCHOBHBIE TIOHSATHS U OoTipeeacHus. [ledcTBus HaJ MaTpUIlaMH.

2. Tlonsartue npenena ¢pynkuuu. [I[pumenenne npuaena aas ucciaeaoBanus QyHKIUN.
3. Haiitu skctpemym ynakmmu f(x) = 2x* —5x—3.

CocraButenb E.J. epurnazosa

(moamucek)

3aBenyromuid kadenpoit E.B. I'onoBanosa

(nmoamucek)

« » 20 1.




denepaibHOE rOCYAAPCTBEHHOE OIOKETHOE 00PA30BATEIBHOE YUPEXKICHUE
BBICIIIETO 00pa30BaHUs
«benropoackas rocy1apCTBEHHBIN arpapHbiil yHuBepcuteT uM.B.f.I"'opuna»

Ka(bez[pa mamemamuxu, d)u3ul<u, Xumuu u qu)ODMaLIMOHHbZX MEXHOJI02UUL
I[I/ICL[I/IHJ'II/IHa mamemamuxKa

3K3AMEHAIIMOHHBIN BUJIET Ne 2
1. Onpeaenutenu. OCHOBHBIE TOHATUA U omnpeaesneHusi. CBOCTBa ONpeAeUTeNei.

Brruncnenue onpenenuTene.

2. Onpenenenne  mpousBogHoil. I[IpaBuna  muddepenuupoBanus.  TaGnwma
IPOW3BOJAHBIX JJIEMEHTapHbIX (yHknuid. Tabmuia NPOM3BOMAHBIX CIIOKHBIX
byHKIHA.

3. Hanbl maTpuiel A = (3 4 )I/I B = (2 _1). Haiitu A™ - B™.

1 -2 1 -2
CocraButenb E. /1. lepurna3osa
(monmuck)
3aBenytomuii kadenpoit E.B. l'ooBanoBa

(monuce)

« » 20 1.




denepanabHOE rOCYJAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHus
«benropoackas rocy1apCTBEHHBIN arpapHbiil yHUBepcuTeT uM.B. . opuna»

Ka(bez[pa mamemamuxu, d)u3ul<u, Xumuu u MH(bODMCluMOHHle MEXHOJI02UUL
I[I/ICL[I/IHJ'II/IHa mamemamuxa

3K3AMEHAIIMOHHBIN BUJIET Ne 3
1. Cucrembl IHMHEWHBIX YypaBHEHUH. (OCHOBHBIE TMOHSATHUS U OMNpEACICHUS.

Pemenue cucteM NMHEMHBIX ypaBHEeHHH 110 hopmyrnam Kpamepa.

2. Omnpenenenne npou3BoAHON. [‘eomerpuueckuid ©u  (UBHYECKUNH  CMBICI
MPOU3BOJHON. YpaBHEHHE KacaTtelbHOW K rpaduky ¢yHkiuu. I[IpaBmiio
Jlonwmrans.

3. Pemmth cucteMy TMHEWHBIX ypaBHEeHHH 110 hopmyrnam Kpamepa:

3X+3y+2z=-1
2X+ y— 7z =3.
X—2y-3z =4
CocraButenb E.J. epurnazosa
(moamucek)
3aBenyromuid kadenpoit E.B. I'onoBanoBa

(nmoamucek)

« » 20 .




denepanabHOE rOCYJAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHus
«benropoackas rocy1apCTBEHHBIN arpapHbiil yHUBepcuTeT uM.B. . opuna»

Ka(bez[pa mamemamuxu, d)u3ul<u, Xumuu u qu)ODMaLIMOHHbZX MEXHOJI02UUL
I[I/ICL[I/IHJ'II/IHa mamemamuxa

3K3AMEHAIIMOHHBIN BUJIET Ne 4
1. Cucrtemsl IMHEWHBIX ypaBHEeHUNH. OCHOBHBIC MOHATUS U onpeiesieHus. Perenue

CHUCTEM JIMHEVHBIX YpaBHEHUN MeTOoI0M ['aycca.

2. uddepenmman Gynkumnu. ['eomerpuueckuii cmbicn auddepenimana. Gopmyna
JUTsE IpUONMOKEHHBIX BhruncneHuil. Tabnuna nuddepenuanos.
3. Haiigure acumnrors! Gyakmun ¥ = In(1 — x?).

CocraButenb E. /1. lepurna3osa

(moamucek)

3aBenyromuii kadenpoit E.B. I'onoBanosa

(moamucek)

« » 20 1.




denepanbHOE rOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIET0 00pa30BaHus
«benropoackas rocy1apCTBEHHBIN arpapHbiii yHuBepcuTeT uM.B. . opunan»

Kadbenpa mamemamuxu, puzuxu, xumuu u uH@opmayuoHHbix mexHoio2uil
Jucuurmimaa mamemamuxa

3K3AMEHA]_II/IOHH])II71 BWJIET Ne 5
1. Omnpenenenue npousBoaHONU. [IpuMeHeHHe NPOUZBOAHON UIsI HUCCIEIOBAHUS

byHKIIH.
2. Tlonsarue onpenenéHHOro MHTErpaja u ero cpoiictsa. ®opmyna Herorona-
JletiOnuna. Beraucienue mionaau miocKux GUryp.

3X+3y—-z=-3
3. Pemmth cuctemy MTMHEWHBIX ypaBHEHUH MeTogoM ["aycca: {—x—3y+2z=3
-5x+3y—-5z=-5
CocraBurenb E.[1. depurnazona
(roamuce)
3aBenytouuid kadenpoit E.B. I'osioBanoBa

(mmoamuce)

« » 20 1.




denepanbHOE rOCYAApCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIET0 00pa30BaHus
«benropoackas rocy1apCTBEHHBIN arpapHbiil yHUBepcuTeT uM.B. . opuna»

Kadbenpa mamemamuxu, puzuxu, xumuu u uH@opmayuoHHbix mexHoio2uil
Jucuurmimaa mamemamuxa

3K3AMEHAIIMOHHBINA BUJIET Ne 6
1. IlepBooOpazHass u  HeompenenEHHbIi  uHTerpad. (OCHOBHBIE  CBOMCTBA

HeonpeaenE¢HHOro UHTerpana. Tabiuiia UHTerpasoB. MeTo/Ibl HHTETPUPOBAHMUS.

2. KommiekcHble 4mclia U MX TeoMeTpudeckas uHTeprnperanus. OopMbl 3amucu
KOMIUIEKCHBIX  uMcen. (ClOoKeHWe, BbIUMTaHUE, YMHOXXEHUE, JCJICHUE,
BO3BEJICHUE B CTEIICHb, U3BJICUEHUE KOPHSI.

3. Haiitu npenen lim x_1)
-1 Inx  Inx

CocraBurenb E.[1. depurnazona

(mmonuce)

3aBenyronui kadenpoit E.B. I'onoBanosa

(moamucek)

« » 20 .

K xommekty »K3aMEHAllMOHHBIX OWJIETOB TpHJIAraloTcs pa3padoTaHHBIC
MpernojiaBaTesieM H YTBEP)KJIEHHbIE Ha 3acelaHuM Kadeapbl KPUTEPUU OIEHKH IO
JTVCLUILIAHE:

Ouenka "oTnuuno"("5") BeICTaBIISIETCS CTYAEHTaM ITyOOKO M IPOYHO YCBOUBILUM
MIPOTpaMMHBIN MaTepuai. [Ipu 3ToM 3K3aMEHYIOIUICS HE UCIIBITHIBAET 3aTPYIHEHUN TIPU
OTBETE HA JONIOJIHUTEIbHBIE BOIIPOCHI.

Onenka "xopomo" ("4") BeICTaBiISIETCS CTYAEHTaM, KOTOPbIE MMOKa3bIBAIOT TBEP/IbIE
3HaHUA IPOrPaMMHOI0 MaTepualla, TpaMOTHO U IO CYIIECTBY U3J1araroT €ro, perarT
3a/la4yd IPOrpaMMHOTO MaTepuasna, OTBEYaloT Ha JOTOJHUTEIbHBIE BOIIPOCHI, HE IOMyCKas
CYILLIECTBEHHBIX HETOYHOCTEM.

Ouenka "ynosnerBoputesibHO"("'3") BhICTaBIs€TCS CTYIEHTaM, KOTOPbIE 3HAIOT
MaTepuall, HO HE YCBOWJIM JIETaJIeH, PU OTBETE IOMYCKAIOT HETOYHOCTHU U AAIOT
HEJI0OCTaTOYHO MPaBUIIbHBIE (POPMYITHPOBKH, PEIIAIOT TUTIOBBIC 3aa4H.

Ouenka "He ynosnerBoputesibHO" ("2") BBICTaBIISETCS CTYIEHTaM, KOTOPbIE HE 3HAIOT
3HAYUTEIHHON YaCTH MIPOTPaAMMBI.



IlepeyeHb OLIEHOYHBIX CPEICTB

HanmeHnoBanue
Ne Kparkas xapakTeprcTiKa OIIeHOYHOTO [IpencraBnenne OIEHOYHOTO
n/m OLCHOHHOTO cpeacTsa cpexacrtsa B GoHe
CpencTaa
1 2 3 4
1 | KonrponpHas CpencTBo MpoBepKU YMEHHH MPUMEHATHh | KOMIIEKT KOHTPOIBHBIX
pabora MOJTyYCHHbIE 3HAHUS JUIA PEUIeHUs 3a7ad | 3aJlaHuil 110 BapHaHTaM

OINPEIETICHHOIO THNA MO0 TeMe WIH
pazzueny

2 | Pedepar [TpoxykT  camocTosATeNbHOM  paboThl | Tembl pedepaToB

CTy/CHTA, MPEICTABIIS IO co0o
KpaTKO€ HW3JI0)KEHUE B MHUCbMEHHOM BH/JIC
MOJTYYCHHBIX PE3yJIbTaTOB TEOPETUUECKOTO
aHajgn3a Oonpe/esieHHON HaydyHOU (yueOHo-
HCCJICIOBATENIbCKOM) TEMbI, TIJIE aBTOP
pacKpbIBaeT CyTh HCCIEAYEMOM MPOOIEMBI,
MPUBOAUT pPa3IUYHbIE TOYKH 3pEHUA, a
TaK)Ke COOCTBEHHBIE B3TJISALI HA HEE.




KoMmuiekTsl 3agaHuii 111 KOHTPOJIBHBIX padoT

Tema 1. DiieMeHTBI JTMHEIHOH aare0phbl.

Bapmanr 1.
1. Pemmthb cuctemy JTMHEWHBIX ypaBHeHUH 1o hopmynam Kpamepa:
2x—-3y—-5z=1
33X+ y-2z=-4,
X—-2y+12=5
2. Pemnts cucremy JTMHENMHBIX YpaBHEHUN MeTon0M ['aycca:
[ X+ X, +2x343x,= 1
3x— Xy X3-2XxX4=—4
<2x1+3x2— X3— X4=—6
X|+2x, +3x3- x4, =—4
Bapmanr 2.
1. Pemuth cucteMy JIMHEHHBIX ypaBHeHUH 110 dhopmynam Kpamepa:
X—-3y+2z2=2
2X+ y+3z=3.
2X—y—-22=8
2. Pemntp CUCTEMY JINHEHHBIX YpaBHEHUU METO0M

Xy +2x,+3x3-2x,=6
2x— Xp—2x3-3x,=8
3x1+2x2— X3+2X4:4

2X1_3XZ+2x3+ X4:_8

Bapuanr 3.
1. Pemuth cuctemy nTUHEHHBIX ypaBHeHUH no popmynam Kpamepa:

2X+3y—-7=2
X— y+3z=-4.
3X+5y+z=4
2. PemmTh cucteMy JUHEHHBIX ypaBHEHUM MeToioM ["aycca:
X +2x,+3x3+4X,=5
2x+ x,+2x3+3%, =1
3x+2x,+ x3+2X,=1

4x +3x,+2x3+ X,=-5

lNaycca:

10



Bapuanr 4.
1. PemuTh cucTeMy JTMHEWHBIX ypaBHEHUM 10 ¢popmynam Kpamepa:

4x+3y—-2z=-1
X+ y+z= 3.
X—-2y—-32=18

2. Pemnts cucremy NTMHENMHBIX YpaBHEHUN MeTo0M ['aycca:

Xy —3x3 +4x, =-5
X —2x3 +3x, =4
3x, +2x, —5x, =12
4 x; +3 xy —5x; =5
Bapuanr S.
1. PewmuTs cucTeMy JIMHEHHBIX ypaBHEHUH 110 ¢popmynam Kpamepa:
oSX-2y+z=-1
2X+ y+22=06 .
X-3y-7=-5

2. PemmTs cucremy TMHEHHBIX ypaBHEHN MeTotoM ['aycca:

-

3x1— X2_ X3+2.X4:6
3x1_ x2+3X3— X4:6
Bapuanr 6.
1. PemwuTh cuctemMy TUHEHHBIX ypaBHeHUM 1o popmynam Kpamepa:
3X+3y+2z=-1
2X+ y—72=3.
X—-2y-3z =4

2. Pemurts cuctemy JIMHEWHBIX ypaBHEHHN MeToI0M ["aycca:
3xl+5.X2+7X3+ X4:0
5x1+7x2+ X3+3X4:4.

7x1+ xZ+3X3+5)C4:16

11



Tema 2. OCHOBHBIE MOHATHA KOMILIEKCHBIX YHCEJI

1.

[\

w

Bapuanr 1.

Bpruncnuts:
i 160
a) 13 oyt 5) 1
—2+1 1+ i )
HaiiT Mmoxysb M apryMeHT KOMILIEKCHOTO Yucia Z:
a) z=(-5+i)-(-5-1i); (4+sn\l°
0) J :
5
Pemmits ypaBHEHHE:
a) z°-8iz-15=0; 0) 22 +8i=0.
Bapmanr 2.
Bpruucnuts:
a) 1-i° +i° —i® + ... +i%; 6) 3+4| 4
I
Beraucnurts (z,-2,)°, ecnmu z, = -1+i4/3, z 4(sln30 +ic0s30° )
Pemmits ypaBHEHHE:
a) 2 -4z+20=0; 0) Z-]z|=4-3i.
Bapuanr 3.
Haittu:
a) (2i-1)*—(2i+1*; 6) (2+3i)(5-1)
241 '
[IpeacTaBuTh B TPUTOHOMETPUUECKON U TTOKA3aTeNIbHON (hopMax yucia:
a) z=1-+/3; 0) z=-2-4i; B) z=3(sin%+icos%.
Pemmits ypaBHEHHE:
a) 22-z+5=0, 6) 2° =
Bapuanr 4.
Bpruucnuts:
3, 13 | 23 +53 .
a) P+ +HIT LT 6) (1+2i) - 4l3
i

. [IpeacTaBuTh B TPUTOHOMETPUYECKOM M MOKAa3aTeIbHOM (popMax yucia:

a) z=-17.2i; 0) z=-0.3+24i; B) z=—ctga+i,(0<a<x).

Pemmts ypaBHEHUSA:
a) z2°+8z+41=0; 0) 2°-92°+8=0.

12



Tema 3. BBeaenue B anajaus.

Bapuanr 1.
Haiitu npenens! GyHKIUi:
. 3x* —T7x+2 _x=3x+1 ~
a) lim— ; 0) lim———; B) lim SO
22x" —5x+2 o0 4xt +x -2 20 1g2x
Bapmanr 2.
Haiitu npenens! GyHKIui:
2 .
a) lim ™ 8x+7; 6) lim 3x-2 2; 8) lim s1n6x.
x—7 (x _ 7)2 =2 x—2 x—>0 3x
Bapuanr 3.
Haittu npenens! GyHKIUI:
2 2
a) 1imM; 6) 1imm; 8) lim—— .
x——1 5x2 +4x_1 x—)004x2 _5x+2 x—)OarCSIIl3x
Bapuanr 4.

Haiitu npenensr hyHKIUi:
Jx -1 2x% -

a) lim— ; 6) lim —— B) lim 7g2x - ctg4x.
x—>1 x° =1 x>0 dx” +5x x—0
Bapuanr 5.

Haiitu ipenensl GyHKIUN:

2
a) lim 25 X6 i (Vx 1= Vx); 8 lim LS282Y

x—>-1 x° +1 X—00 x—0 X
Bapuanr 6.
Haiitu npenens! GyHKIUi:
2
— . -2 :
a) lim 3x 210x b 8; 6) lim M; B) l1mL.
X2 x*—4 x—o 3x+1 x>0 arctg2x

Tema 4. IndpepenunanbHoe ucHUCICHUE.

Bapuanr 1.
1. HaiiTi npou3BoiHbIE 3aJaHHBIX (YHKITHIA:

Cave 5 s eef(1=5xY
a) y = (3x 4\/;+2) ; 0) y=In [stj :

2. UccnenoBath maHHyl0 GyHKIHUIO MeTOAOM uddepeHInaaIbHOT0 HUCYUCICHHS |
nocTpouth e€¢ rpaduk. McciaemoBanne GyHKIHH PEKOMEHIYETCS IMPOBEPHUTH I10
cienyronieit cxeme: 1) Haltu obnacTe ompeneneHuss (QYHKIUH; 2) UCCIEAOBATH
GYHKIMIO Ha HENPEPBIBHOCTH; 3) OMPEICTUTh, SBISETCA U JaHHAS (QYHKIIUS

13



YETHOH, HEYETHOH; 4) HAWTU HMHTEPBAJIbl BO3pACTaHWs W YObIBaHHS (DYHKIUU H
TOYKH €€ IKCTpEMyMa; 5) HATH WHTEPBaIbl BHIMYKJIOCTH M BOTHYTOCTH Tpaduka
(GYHKITUU ¥ TOYKH Tepernda; 6) HaTu aCUMITOTHI Tpaduka GyHKIUH.

y= 2
1+x2

Bapmanr 2.
. HalitTu nmpou3BoaHbIC 3aJaHHBIX (PYHKIIHI:

6
a) y:(5x2+4W+3T; 6) y:Inf‘;Il_X6 .
1+Xx

. UccnenoBath naHHyro (QyHKIUIO METOAOM AU(PPEPEeHIINANbHOTO HCUYUCICHUS U
noctpouts €€ rpaduk. HccremoBanme (GyHKIIUH PEKOMEHIYETCS TMPOBEPUTH IO
cienyromieit cxeme: 1) Haltu ob6nacTe ompeneieHuss (QYHKIUH; 2) UCCIEAOBATH
(GYHKIIMIO Ha HENPEPHIBHOCTH, 3) OMpPEICIHTh, SBISETCS JIM AaHHAS (DyHKIUA
YEeTHOM, HEYEeTHOH; 4) HaliTU MHTEpBaJlbl BO3pacTaHUs U YObIBaHWS (DyHKUUU U
TOUKH €€ SKCTpeMyMa; 5) HaWTH MHTEPBAIBI BBITYKIOCTH U BOTHYTOCTH Ipaduka
(YHKUIMY U TOYKH niepernda; 6) HallTH aCUMIITOTHI Fpaduka QyHKIHH.

_4x
x> +16

Bapuanr 3.
. Haiitu npousBoiHbIE 3aJaHHBIX (HYHKIIHIA:

1 8 8 3 3' 4X_1
a) y=|=x>+8Ux’ -1|; 6) y=In4|—/——.
4 X" +1

. UccnenoBate paHHy0 (QyHKUHIO MeTOAOM Ju((depeHIrnasbHOr0 UCYUCICHUS U
noctpouth €€ rpaduk. HccnenoBanume (GyHKIUM PEKOMEHIYETCS INPOBEPUTH 10
cienyrouiei cxeme: 1) HalWTh obsacTh ompeneneHuss (QyHKIUM; 2) UCCIENA0BATH
GYHKIUIO Ha HENPEPBIBHOCTH; 3) OMPENETUTh, SBISETCA JU JaHHAs (QyHKIUS
YETHOW, HEYEeTHOW; 4) HAWTHU HMHTEPBAJIBI BO3PACTaHUS W YOBIBaHHS (PYHKIIUU U
TOUKH €€ DKCTpEeMyMa; 5) HAWTH MHTEPBAIBI BBITYKIOCTH U BOTHYTOCTH Ipaduka
GyHKIUY U TOYKH Tiepernda; 6) HalTH acCUMIITOTHI Tpadrika QyHKIIUH.
2x

x> +4

Bapuanr 4.
. Haiitu mpon3BoiHbIE 3aJaHHBIX (HYHKITHIA:

1 ‘ x®-3
a) y=(—x5—3xi/§—4j ;6) y=Ing|=—.
5 X+ 2

. UccnenoBate manHyro ¢yHKIHUIO MeTOonoM aud(epeHInaaTbHOTO UCYUCICHUS |
nocTpouth e€¢ rpaduk. McciaemnoBanne (GyHKIHH PEKOMEHIYETCS IMPOBEPHUTH I10

14



cieayrwomieit cxeme: 1) HalTh o0jacTh omnpeneraeHus (QyHKIHUH; 2) HCCIIEN0BaTh
GYHKIIUIO Ha HEMPEPBIBHOCTh; 3) ONMPENeNuTh, SBIACTCS JU JaHHAs (YyHKIIHS
YETHOH, HEYETHOH; 4) HAaWTH HMHTEPBAJIbI BO3pACTaHW W YObIBaHWS (DYHKIUU H
TOYKH €€ IKCTpEMyMa; S5) HAWTH WHTEPBaIbl BHIMTYKIOCTA M BOTHYTOCTH Tpaduka
(GYHKITUU ¥ TOYKH Tepernda; 6) HaTu aCUMITOTHI Tpaduka GyHKIUH.

Ox
x> +9

Bapuanr S.
Haiitu npou3BoHbIe 3aJaHHBIX (QYHKITUI:

2

a) y=(3x8+55{/?—3)5; 6) y =Ins (5);+3j .
X”+1

. UccnenoBate paHHy0 (QyHKUHIO METOAOM IU(p(PepeHInanbHOr0 MCYUCICHHS U
noctpoutb €€ rpadux. MccnenoBanue (yHKIUM PEKOMEHIYETCS IMPOBEPUTH I10
cienyromen cxeme: 1) HalWTh o0sacTh ompeneneHuss (QyHKIHUH; 2) UCCIENA0BATH
(YHKIUIO Ha HENPEPBIBHOCTH;, 3) ONpPENEIHTh, SIBISETCS JIM JaHHAs (DyHKUIUA
YEeTHOM, HEYETHOH; 4) HallTU MHTEpBalbl BO3pacTaHUs U YObIBaHUS (DyHKUHUU U
TOUKH €€ SKCTpEeMyMa; 5) HaWTH MHTEPBAIBI BBITYKIOCTH U BOTHYTOCTH rpaduka
GyHKIMU U TOYKH Tiepernda; 6) HalTH acCUMIITOTHI Tpaduka QyHKIIUH.

_ (x+2)2

x> +4

Bapuanr 6.
. HaiiTu npon3BogHbIC 3aJaHHBIX (PYHKIIHIA:

2
2 1-8x
=|5x*———+3| :6 :In4/ )
Y ( /X ] )y x®+1

. UccnenoBath panHyro GyHKIHIO METOAOM IU(PEpEeHINATBHOTO HCUUCICHUS U
noctpoutb €€ rpaduk. HccremoBanme (GyHKIIMM PEKOMEHIYETCS MPOBEPUTH IO
cienyrouiei cxeme: 1) HalWTh o0sacTh ompeneneHuss (QyHKIMH; 2) UCCIENA0BATH
GYHKIHIO Ha HENPEPBIBHOCTH; 3) OMPENETUTh, SBISETCA JU JaHHAs (QyHKIUS
YETHOM, HEYETHOW; 4) HaWTU WHTEpBaJbl BO3pAcTaHUs U yObIBaHUS (PYHKUUU U
TOUKHM €€ SKCTpEeMyMa; 5) HaWTHU MHTEPBAJIbI BBITYKIOCTH U BOTHYTOCTH Ipaduka
GyHKIUY U TOYKH Tiepernda; 6) HalTH acCUMIITOTHI Tpadrika QyHKIIUH.

6
x2+3
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Tema 5. UnTerpanbHoe ucuuciaenue u auddepeHuuaibHbie ypaBHeHUS

Bapmanr 1.
1. BeiuncnuTh yka3aHHbIE HEOTIPEIEIEHHBIC NHTETPAIbL:

a) I[4x3+3—%]dx;
dx .
R Erreet

B) J'eS‘”Xcosxdx;
T) j In5xdx.
2. Beruvcauth wiomanab GUrypbl, orpaHudeHHON JuHusAMH. CaenaTh 4epTéx H

3alITPUXOBATh UCKOMYIO IUIOMIA/Ib.
y=4x, y=0, x=3.

Bapuanr 2.
1. BeryuciuTh yKa3aHHbIE HEOMPEAeIEHHBIE HHTETPAJIbL:

a)j(8x—£6+ YWjdx;

X
dx
0)| —
)Jsin2(4x—3)
e*dx
B ’
) Iex +5
r)Ixcostdx.

2. Beruncnuth mwiomans GUrypsl, orpaHu4eHHON TuHUSAMU. CrenaTh 4epTéx u

3alITPUXOBATh UCKOMYIO IIJIOIAIb.
2y—-3x—-5=0, y=0, x=1 x=3.

Bapuanr 3.
1. BeiuncnuTh yka3aHHbIC HEOTIPEIeIEHHBIE NHTETPAIbI:

a)j(?x6 —%+3\/;jdx;

dx
-
1+4x
B)jthxdx ;
Inx
r) | —-dx;
)=
2. Bpraucnuth miomanas GUrypsl, orpaHudeHHON auHUsAMU. Chenath 4epTéx u

3aIITPUXOBATH UCKOMYIO TUIONIA/Ib.
y=2x—-x?, y=0.

Bapuanr 4.
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1. BoruuciuTh yKa3aHHbIE HEOMPEAeIEHHbIE HHTETPaIbL:

a)J.(Sx4 -7 +%jdx;

Jv3x+
5) J~ x:’dx ;
X +1
r) J x’e*dx.
2. Beruucnuth miomniaas GUrypsl, orpaHndeHHoN duHUAMH. CaenaTh 4epTéx u
3alUTPUXOBATH UCKOMYIO IUIOIIA/b.

y=x° y=2X.

Bapuanr 5.
1. BeiuncnuTh yka3aHHbIE HEOTIPEIEIEHHBIE NHTETPAIbL:

a) j(6x5 - iz —8?/?de ;
X
6) '[52x+1 dX,
Icosxdx.
sin®x
r) I ¥x Inxdx.
2. Beraucnuth 1wiomnanb GUrypsl, orpaHuYeHHON TuHUAMU. ClrenaTh 4epTéx u

3aMITPUXOBATH HCKOMYIO TIIOIIATb.
y? =4(x+1), y=x+1.

Bapuanr 6.
1. BeiunciauTth ykazaHHbIE HEONPEEIEHHbIE MHTErPaIbl:

a) J(Sx —Xi+ \/g_jdx

6)J‘ dx

3x+1;
3
B) Iex XZdX;
r) J.xsin3xdx.

2. Beuucnuth mwiomaas GUIypsl, orpaHn4eHHoN auHusMH. Crenars 4epTéx u
3aIITPUXOBATH UCKOMYIO TUIONIA/Ib.
y=2X—X°, y=-X.
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O©CONoO~WNE

13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25,

26.
217,
28.
29.
30.

31.

Ilepedyensb Tem cooO1IeHUI, pedepaToB, TOKJIAT0B
JJIS1 CAMOCTOSITEJIbHOI PaboThI CTYIeHTOB

1 Matpuusl. Buaer matpun. JlencTBrs HaJ MaTPULIAMH.

Mertonbl pelieHrs MATPUYHBIX YPABHEHH.

Omnpenenurenu. CoiictBa onpeaenuteneid. CriocoObl BHIYMCIECHUS ONPENETUTENEH.
Pemenune cucrem nmHeWHBIX ypaBHeHH MeTonoM Kpamepa.

Pewenne cucteM TMHENHBIX YPABHEHHI C TOMOIIBIO 0OPAaTHON MaTpPHULIBI.

Pemenne cucrem MHEWHBIX ypaBHEeHH MeTonoM ['aycca.

[IpakTHYyeCKOE MPUMEHEHNE MATEMATHYECKUX MOJEIEH.

OOm1as 3a1a4a TMHEHHOTO IPOTrPAMMUPOBAHUSL.

[loHssTe KOMILIEKCHOTO uuciaa. Tpu (QOpMbl 3alMCH  KOMIUIEKCHOTO YHUCJIA.
I'eomeTpuyeckas nHTepnperanus. JedcTBrs Hal KOMIJIEKCHBIMU YUCJIAMM.

. Pelienue 3a1au ¢ KOMIUIEKCHBIMU YHCIIAMHU.
. Pemienue anredpandeckux ypaBHEHUH.
. OyHKIIUUA ABYX M HECKOJIbKUX TMEPEMEHHBIX, CIIOCOOBI 3a/laHus, CUMBOJMKA, 001acTh

OTIPENICIICHHUS.

[Ipenen pynkuuu. Tumnel Heonpeaen€HHocTed. CnocoObl UX PACKPBITHS.
HenpepbIBHOCTh (DyHKIIMH B TOUKE.

HenpepbIBHOCTD (DyHKIIMM HA OTPE3KE.

Touku pa3pbiBa QyHKIHH.

[IpousBoanas ¢pynkuuu. E€ reomerpudeckuit 1 Gpu3nMuecKuii CMbICI.

[IpumeHeHne npOu3BOJHOMN AJIsl UCCIEOBAHMS (PYHKIIUU.

BoiBog hopmysibl utst mpuOIMKEHHBIX BEIYUCICHUN.

YacTHble IPOU3BOIHBIE (PYHKLINN HECKOJIBKUX apryMeHToB. [lonubiil nuddepennuan.
OKcTpeMyM (DYHKIHUN HECKOJIBKUX apTyMEHTOB.

Merton pa3inoKeHus B HEONPEAEIEHHOM UHTErpae.

MeTton 3aMeHBI IEPEMEHHOM B HEONTPEAETEHHOM UHTETpale.

HNHTerpupoBanue 1no 4acTsM B HEONPEACIEHHOM UHTETPAJIE.

Boluucnenue miuomany 1iockord (Urypel, JUIMHBL KPUBOH, 00bEMa MU IUIOLIAAM TEJ
BpALLCHHUS.

WNHTerpupoBaHrie HEOTPAaHUYEHHBIX (DYHKIIMM.

HNuTterpupoBanue 1Mo 0ECKOHEUHOMY MPOMEXKYTKY.

NccnenoBanue cxoauMocTu (PacXogMMOCTH ) MHTETPAJIoB.

[Tpumeps 3ana4, npuBoagIKX K AU EepeHIInaIbHbIM YPaBHEHUSIM.
Huddepennmanpuble ypaBHEHUS TIEPBOTO MOPSAKA U MEPBOM CTENEHU. YPABHEHUS C
pa3AeIAOIMMUCS IEPEMEHHBIMU

Onnopoanoe auddepeHimaibrHOe ypaBHEHHUE.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bomnpocs! k 3k3amMeny

Martpuisl. OCHOBHBIE NOHATHS U onpeaesieHus. JIeicTBUs HaJl MaTpHULIAMH.
Onpenenutenu. OcCHOBHbIE TOHSATUS U omnpeaesneHus. CBoOMCTBa ONMpeAeIUTENCH.
Brruncnenue onpenenurenen.

Oo6parnas marpuna. Haxoxxaenue oOpaTHOM MaTpUIIbI.

CucrteMbl JIUHEHHBIX ypaBHEeHHU. OCHOBHBIE TOHSTHS W OIpelencHus. PemeHue
CUCTEM JIMHEWHBIX YpaBHEeHuUi 1o ¢popmynam Kpamepa.

CucrteMbl JIMHEHHBIX ypaBHEHHU. OCHOBHBIE TOHSTHS W OIpeleicHus. PemeHue
CUCTEM JINHEVHBIX ypaBHEHUN MeToaoM [aycca.

Cucrembl NTUHEHHBIX ypaBHEHUU. OCHOBHBIE NOHATHS W ompeneneHus. Pemenue
CUCTEM JIMHEHHBIX YpaBHEHUI METOJIOM OOpaTHOM MaTPHIIBI.

['padmyeckuit MeTo pelIeHns 3a1a4u JUHEHHOTO IPOrpaMMHUPOBAHUS.

KoMIuiekcHble 4ncna M MX TeoMeTpuueckas wuHTeprnperanus. Popmel  3anmcu
KOMIUIEKCHBIX 4Hcell. Cllo)KeHUe, BBIUUTAHHWE, YMHOXKCHHE, JICJICHUE, BO3BEICHUE B
CTEIIEHb, U3BJICYCHUE KOPHS.

@OYHKIMU JBYX U HECKOJIBKUX MEPEMEHHBIX, CIOCOOBI 3aJjaHusl, CHMBOJIMKA, 00JIacTh
OTIPEIECIICHHUS.

[Tonstue npenena ¢ynkuuu. OCHOBHBIE TeopeMbl O mpeaenax (yHkuuu. [loHsThe
OECKOHEYHO MallbIX M OECKOHEYHO OonpmMuX (YyHKUUWA, MX cBoWcTBa. PackpbiTue
Heornpenes€éHHocTen. [IepBblid 1 BTOPOM 3aMeyaTesbHbIE IIPEAEIIbI.

[Tonstue npenena pyukuuu. [Ipumenenue npuaena Juist ucciaenoBaHus QyHKIUH.
Onpenenenue npousBoaHoi. IlpaBuna nuddepennupoBanus. Tabinua IpoU3BOAHBIX
aneMeHTapHbIX QyHKIUH. Tabnuua nporu3BOAHBIX CIOKHBIX (QYHKIUH.

Onpenenenue mpou3BoHON. ['eomeTpuueckuii 1 (PU3NYECKUN CMBICT MPOU3BOIHOM.
VYpaBHeHue kacarenbHol K rpaduky ¢pyHkuuu. [Tpasuio Jlonurans.

Huddepenunan yukuuu. I'eometpuueckuii cmbicn quddepenunana. dopmyna s
npuOMMKEHHBIX BeIuKciieHnid. Tabnuma nuddepeHnnaios.

Onpenenenue mpou3BOAHOM. IIprMeHEeHME NPOU3BOAHOM 1JIS  HUCCIEAOBAHMS
byHKIIUU.

[TepBooOpaznas 151 HEOIPEACIEHHBIN VHTErpall. OCHOBHBIE CBOICTBA
HeonpeenEéHHOro uHTerpaia. Tadnuia uHTerpanoB. MeToabl HHTErpUPOBaHUS.
OcHOBHBIE CBOICTBAa HEOMNpeAeNEHHOr0 HMHTerpana. Tabmuma wuHTerpaioB. Meton
Pa3JI0KEHHUS.

OcHOBHBIE CBOWMCTBa HEOMPEACIEHHOTO0 HHTErpana. Tabnuiia WHTETrpayioB. Meton
MHTETPUPOBAHHUS 110 YACTSM.

Meron 3aMeHBl IIEPEMEHHOW HHTETPUPOBAHUS B HEOINPEACIEHHOM HWHTErpaje.
Ta6mumna quddepeniumanon.

[TonAaTne omnpenenéHHoro WHTErpajga M €ro CBOMCTBA. MeETOAbl BBIYKUCIIEHUS
OIIPEAEIEHHOI0 UHTETPAJIA.
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21. Tlonsatue omnpenenéHHOro uHTerpana u ero cBoiicrea. @opmyna Herotona-Jleitbuuma.
Boruncnenue miuomaan niockux Guryp.

22. Jluddepennmanbable YpaBHEHUS TEPBOTO MOPSAIKA U TIEPBOM CTETIEHU. Y PaBHEHUS C
pa3lIeAIOIMMUCS TIEPEMEHHBIMU
23. Jluddepennuanbabie ypaBHEHUS TIEPBOTO MOpsAIKAa U NepBoil creneHu. OaHOpOAHbIC

audepeHnraIbHble ypaBHEHUSI.

Kpurtepum onenku:

Ouenka "oTimyno"("5") BeICTaBIIIETCS CTYAEHTaM ITTyOOKO M IPOYHO YCBOUBILIUM
HpOTrpaMMHBINA MaTepHall.

Onenka "xopomo" ("4") BeICTaBIISIETCS CTYJEHTaM, KOTOPBIE MMOKAa3bIBAIOT TBEP/IbIC
3HaHUA MPOrPAMMHOTO MaTepHalia, pelarT 3aJa4yi IPOrpaMMHOT0 MaTepuaa.

Ornenka "ynosnerBoputenbHO"("3") BICTaBISIETCS CTYIEHTaM, KOTOPBIE 3HAIOT
MaTepuall, HO HE YCBOWJIM JIETAJIEH, IPU PELIICHUH JIOMYCKAOT HETOYHOCTH, PEIIAOT
TUTIOBBIE 33J]a4H.

Onenka "He ynoBiueTBoputesbHO" ("2") BBICTABISIETCS CTYJIEHTaM, KOTOPhIE HE 3HAIOT
3HAYUTEIHLHON YaCTH MPOrpaMMHOI0 MaTepuaa.

CocraBurenb E.[A. lepurnazona

(moxruce)
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