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BBEJIEHUE
1. Heas u 3a7a4n U3yYeHUs! AUCHHUIIIMHBI

Lenp aucuumuinHel: ¢opMupoBaHHe Habopa 00mEenpo(ecCHOHANBHBIX KOMIIETCHIIUN
OakamaBpa 10 HampaBieHuio moarotoBku  23.03.03  Dkcrutyatanmms — TPaHCIOPTHO-
TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB.

3amaun OCBOEHUS AMCHUIUIMHBL (OPMUPOBAHHE TNPEACTABICHUH O POJIM U MecTe
MaTeMaTHKd B COBPEMEHHOM MHpE, JSTalax pa3BUTUS, YHHBEPCAJIBHOCTH €€ MOHATUH H
npeacTaBIeHNH; (HOPMHUPOBAHME YMEHHH NPHMEHSITH METOAbl MAaTEMAaTHYECKOrO aHajiu3a |
MOJENUPOBAaHUsT B TNPO(ECCHOHAIBHOM JAEATENbHOCTH; OBJIAJCHHE HABBIKAMH TOYHOTO H
C)KAaTOTO BBIPAKCHHWS MAaTEMAaTHYECKOW MBICIM B YCTHOM M IHCHbMEHHOM H3JIOKEHHUH, C
UCIIOJIb30BaHUEM COOTBETCTBYIOIEH CHMBOJIUKH.

2. O0opynoBaHue U MaTepUAJIbI

[IpakTnueckue paboThl MO TUCHUILUIMHE «MaTteMaTruka» MpPOBOASTCS B KOMIIBIOTEPHOM
KJIacce ¢ MyJIbTUMeIna 000pyI0BaHUEM: IIPOEKTOP, KOMITBIOTEP, SKPaH HACTEHHBIN.

3. HammeHoBaHMe NPAKTHYECKHUX PadboT

Ne HanMeHoBaHMe TeM IMCUHUILIHHBI, HX KPaTKOe Oobem N3 Hux
Tem co/iep:kaHue 4acoB NpaKTHYecKast
bl NOATOTOBKA, YACOB
AUCIY
UILTH
HBI
1 cemecTp
2 Pemienne cucrteM JIMHEHHBIX YpPAaBHEHUW METOJIOM 2 2
l"aycca.
8 [Ipon3BoHBIE HEKOTOPHIX AJIEMEHTApHBIX (DYHKITHIL. 2 2
OcHoBHBIE TpaBuIa A epeHInpoBaHusl.
2 cemecTp
11 | 3ameHa mepeMEeHHON B HEONPEIEICHHOM HHTErpale. 2 2
NuterpupoBanne 1o  yactsaMm. MHTerpupoBaHue
JJIEMEHTAPHBIX npo0eii. HNurterpuposanue
panroHaIbHBIX (QYHKIIHI
15 | YactHble npoM3BOJHBIE NEpPBOro nopsiaka. YacTHele 2 2
MIPOU3BOIHBIC BEICIIIHX MOPSIIKOB. IMonueri
muddepeniman yHkuuu. JuddepeHimansl BBICIIMX
nopsinkoB.  JlubdepeHunpoBanue  CIOXKHBIX |
HESIBHBIX (DYHKITHIA.
UTOI'O: 8 8




IlepeyeHb MIAHUPYEMBIX Pe3y/JIbTATOB 00y4YeHHS MO0 JUCHUILIMHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMBIMH pPe3yJbTaTAMH OCBOEHHSI 00Pa30BaTeJIbHOM

NpoOrpamMmbl

Kon, popmynuposka
KOMIIETEHIUN

Kona, popmynupoBka HHIUKATOPA

[TnanupyeMsbie pe3ybTaThl
00y4eHus IO TUCIUIUTHHE
(Momyio0), XapakTepU3yIOLIHe
3TaIbl (POPMHUPOBAHUS
KOMIIETEHIINH, HHANKATOPOB

OIIK-1. CnocoGen
MPUMEHSTh
CCTCCTBCHHOHAYYHBIC U
OO0IIENH)XEHEPHBIE
3HaHHsA, METOJbI
MaTeMaTU4eCKOro
aHaIM3a u
MOJICTTUPOBaHHUS B
po¢eCCHOHATBHON
ACATCIIbHOCTU

MU -1onk-1 3HaTh OCHOBEI
€CTeCTBEHHOHAYYHBIX U
00IIenHKEHEPHBIX HAYK, METO/IOB
MaTEeMaTUYECKOr0 aHalu3a u
MOJICTTHPOBAHHSL.

NA-20mnk-1 [IpumeHTH
€CTECTBCHHOHAYYHBIC U
OOIIeHHKCHEPHBIC 3HAHUS, METO/IbI
MaTeMaTHYECKOT0 aHain3a 1
MO/JICIIMPOBAHUS B
po(heCCUOHATTLHOM JEATCIIEHOCTH.
UA-3onk-1  OOnagaTh  HaBBIKOM
MPUMCHCHUS €CTECTBEHHOHAYYHBIX
U OOLICHHXECHEPHbIX  3HAHUH,
METOJIOB MaTeEMaTHYECKOT0
aHaM3a W MOJCIMPOBAaHUS B
po(heCCHOHATILHOM JISATCIILHOCTH.

[Ipumensier
€CTECTBEHHOHAYYHbIC u
oOIIIeNH)KEHEPHBIE  3HAHUS,
METOJIbl ~ MaTeMaTU4YECKOTO
aHaJIN3a U MOJICITHPOBAHHMS B
npodeccnoHanbHOM
NEeATSIEHOCTH
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4. Conep:kanue NPpaKTHYeCKUX padoT

Ilpakmuueckasa paooma 1. Pewwenue cucmem auneiinvix ypasuenuii memooom I'aycca.
Ienw: BeIpaboTaTh ymenue pemarb CJIY meromom ["aycca
Teopemuueckan uacmp:

IIpakTruecku miid perieHus: CUCTEM JIMHENHBIX YPaBHEHUH Yallle BCEro NPUMEHSIETCS
MmeTo[ ['aycca, cocTosImMM B TOCIIE0BATEIbHOM HCKIIIOUEHUN HEU3BECTHBIX.
[TycTh 3a1ana cucTeMa TUHEWHBIX aNreOpanvyecKux ypaBHEHHIMA:

allxl +a12x2 +---+a1nx” = 61
a21x1 + azzxz +-eet+ a2nxn = 62
amlxl + am2x2 +eeet amnxn :6/71

ByneM npou3BoIuTh Hajl CUCTEMOH CIIEeIyIOIIe dJIeMEHTapHbIe TPe0Opa30BaHUS:

l. BrruepkuBanue ypasHenus suga 0-x, +0-x, +---+0-x, =0.

2. [IpubGaBneHne kK OAHOMY YPAaBHEHHMIO APYrOro ypaBHEHHs, YMHOKEHHOTO Ha
IIPOU3BOJILHOE YUCIIO.

3. Ilepemena Mectamu JByX ypaBHEHHIA.

ITycTs Teneps a,, #0.(Ecin a,; = 0,70 MBI IOMEHAEM MECTAMU IIEPBOE YPABHEHHE C TEM
ypaBHEHUEM, rie kodduuueHT npu x, oTaMdeH oT Hyns). MckmouuM Temeps X, M3 Bcex
YPaBHEHUH CHCTEMBI, HauMHas cO BTOporo. Jlis 3TOro Ko BTOPOMY YpPaBHEHMIO NpPHOABUM

a
IIEPBOE ypaBHEHHE, YMHOKEHHOE Ha (——2" ), 3aTeM NpHOABUM K TPETHEMY YPaBHEHHUIO IIEPBOE,
a
11

a
YMHOKEHHOE Ha (——1) ¥ T.JI. K OCJIEHEMY YPABHEHUIO TIPUGABMM MEPBOE, YMHOKEHHOE Ha (
a
11

a
——2L). TIpu 3TOM MOJy4HUM CUCTEMY
a
11

X HCpXy +ote X, e X, =a
CppXy +eootCy X, +o00+Cy X, =0,
CppX, +ooo+cC, X, +-+c, X, =a,
[anee, mpuMEHHB Te K€ PACCYXKACHUS K IIOIYYEHHOHM CHUCTEME, WCKIIOYUM U3
YPaBHEHMI, HAUUHAs C TPETHETO X, U T.[.
[Iponomxast 3TOT npouece, Mbl IPUIIEM K OTHOMY U3 IBYX CIIY4acB:
1. JIubo mocne ompeneNeHHOro IIara MOJYYUTHCS CHUCTEMa, cojeprKalias

ypaBHeHue Buga 0-x, +0-x, +---+0-x, =6 u ¢ # 0. Torga Hama cuctemMa He UMEET PEIICHUH,

T.€. HECOBMECTHa.
2. 1160 cucremMa He coaepKuT ypaBHeHue Bujga 0-x,+0-x,+---+0-x, =6 u 6#0.

Torz[a PaHO WJIK O3AHO MBI TIPUACM K CUCTCMC
CpX; tCpXy, oo+ C X, +--+C X, =a,
CyppXy too+Cy X, +--+C,y, X, =0a,

Bo3MmoxHBI Ba cityyast:



a) r=n. Torna nocinenHee ypaBHEHHE IOCIEHEH CUCTEMBI UIMEET BUL: C, X, =4, ,

a
OTKyna x, =—=. M3 npeanocieaHero ypaBHeHUs. HAXOAUM X, ; U T.J. U3 IIE€PBOIO ypaBHEHUS

nn

CHUCTCMbI HAXOUM X, .

b) r<n.Torga cucrema nmMeer 6€CUNCICHHOE MHOKECTBO PEIICHUH.
3ameuanue. C mNpakTUYECKOW TOYKM 3pEHHUS IPOLECC PEUIEHHS] CUCTEMBI MOYKHO
00JIerYnTh, €CITM BMECTO MPeoOpa3oBaHUil HAJ CaMO CHCTEMOM MPOU3BOIUTH PEOOpa30BaHUS
HaJl COOTBETCTBYIOIIEH pACIIMPECHHOW MATPULIEH CUCTEMBI.
[Tpumep. Pemuth cucremy merogom ['aycca.

2x,+x, —x; +x, =1
3x,—2x, +2x,-3x, =2
5x, +x, —x; +2x, =1
2x,—x, +x;-3x, =4
Pemenne. PaccMOTpuM pacIIupeHHYI0 MaTpUILY
2 1 -1 1 1

3 -2 2 -3 2
B=

5 I -1 2 -1

2 -1 1 -3 4

5
YMHOXXHB HEPBYIO CTPOKY Ha 5 3aTeéM YMHOKUB IEPBYIO CTPOKY Ha 5 HaKOHell,

YMHOXXHB TIEPBYIO CTPOKY Ha —1, CJIOXHM NEPBYIO CTPOKY MOCIEAOBATEIHHO CO BTOPOM, C
TpeTbeil U ¢ yueTBepToi cTpokou. [Tomyunm

21—11121_111

o 1 7 91
5 3 7 T3 5 0 -7 7 -9 1
o .3 3 L 71 o -3 3 -1 -7
2.2 2 2 0 -2 2 -4 3

0 -2 2 -4 3

B nocneaneit martpuiie Mbl YMHOXKWJIM BTOPYIHO U TPeThiO CTpoky Ha 2. Jlanee 1 u 2

CTPOKH ocTaBisieM 0e3 m3MeHeHus. CriepBa YMHOXHM BTOPYIO CTPOKY Ha s U CIOXUM C

y y 2 y y
TPETbEH CTPOKOM, 3aT€M YMHOXKMM BTOPYIO CTPOKY Ha ] U CIOXKUM C YETBEPTOM CTPOKOM.

[Tonyuum
2 01 -1 1 1 5 o1 11 g
. 307(7)2_8_15_2 ) 0 -7 7 -9 1 i
- - 0 0 0 20 -52
0o 0 o -2 D 000‘%%
77
2 1 -1 1 1 2 1 -1 1 1
0 -7 7 -9 1 0 -7 7 -9 1
0 0 0 20 -52| |0 0 0 20 -52
0 0 0 -10 19 00 0 0 -7



1
ITocnenHior0 Marpumy Mbl IOJY4YWUIIH, YMHOXHUB TPETBIO CTPOKY Ha 5 U CIOXHUB C
4yeTBepTOU cTpoKOH. Ilocmenussa yeTBepras CTpoKa 03Ha4aeT, YTO Mbl UMEEM YPaBHEHUE:!
0-x,+0-x,+0-x;+0-x, =7

CJIEI0BATEIIbHO, 10 CKa3aHHOMY BBIILIE€ CHCTEMA HECOBMECTHA.
IIpumep. Pemute MmeTonom ['aycca cucremy ypaBHEHHIA.

X, +2x, =3x;+5x, =1

X, +3x, —13x; +22x, = -1

3x, +5x, +x;-2x, =5

2x, +3x, +4x, - Tx, =4

Pewenue. PaccMOTpuM paciupeHHYI0 MaTPUIly CUCTEMBI

1 2 -3 5 1
1 3 -13 22 -1
35 1 =25
23 4 -7 4

YMHOKHUM cliepBa TEPBYHO CTPOKy Ha (—1) M CIOXHUM CO BTOpPOH CTPOKOM, 3aTeM
YMHOXXHUM TIEPBYIO CTPOKY Ha (—3) W CIOXHM C TPEThE CTPOKOW M, HAKOHEI, YMHOXHM
MEePBYIO CTPOKY Ha (—2) U CIIOXXHUM C 4eTBEpTOM cTpokoi. [Tomydunm

1 2 -3 5 1 1 2 -3 5 1
B~ 0 1 -10 17 =2 N 01 -10 17 -2

0 -1 10 =17 2 00 0 O O

0 -1 10 =17 2 00 0 0 O

Bropyto maTpuily Mbl MOJYy4UM CIIOKHMB CIIEpBa BTOPYIO CTPOUYKY C TpeTheH, 3aTeM
CJIOXHB BTOPYIO CTPOUYKY ¢ 4erBepToil. HyneBwle cTpouku BeiOpachiBaeM. OcTaeTcs cucreMa
ypaBHEHUU

X, +2x,-3x,+5x, = 1 .
x, =10x, +17x, =-2 *)

bynem cuutath x; U X, CBOOOJHBIMU HEM3BECTHBIMM, 0003HAYAS UX: X; =, X, = ff
W13 BTOpOro ypaBHeHMs CHCTEMBI (*) HaliieM X,

x,=10a -17 8 -2
IToncraBuB x, B I€pPBOE ypaBHEHHE, OTYUHM:

x, +2(10a-174-2)-3a+5F =1 wm

x,+20a-34p-4-3a+5F =1 nnmn

x, =—17a+294+5.
Takum 0Opa3oM, aHHAs CUCTEMa UMEET OECUHCICHHOE MHOXKECTBO PEIICHUN:

x, =—17a+296+5

{xz =10 -174-2

Bonpocwut u 3a0auu:
1.Pemnth cucTEMBI JINHEHHBIX ypaBHEHUI MeToaoM ["aycca:

ae(R)

3x, +2x, +x; =5 X, —2x,+3x, =6 2x, —x,—x, =4
a) 12x, +3x, +x; =1 ;0) 12x, +3x, —4x;, =20; B) <3x, +4x, —2x, =11
2x, +x, +3x; =11 3x,—2x, —5x;, =6 3x, —2x, +4x, =11



2x, +4x, +4x, +6x, =18

) 4x, +2x, +5x, +7x, =24

r
3x, +2x, +8x; +5x, =13

2x, +8x, +7x; +3x, =6

2. 0BNAIOTCA U CHCTEMEI ypaBHeHHﬁ, COOTBCTCTBYIOIIUC MaATpHIlaM, IIOJYyHYarOIIUMCsA B

pe3yNbTaTe AMEMEHTAPHBIX MPEOO0Pa30BaHUN CTPOK PACIIMPEHHONW MATPUIIBI, SKBUBAICHTHBIMH?
OO6ocHYyHTE OTBET.

IIpakTnyeckasi padora 2. [Ipon3BoaHbie HEKOTOPBHIX dJIeMEHTAPHBIX PyHKIMt. OCHOBHbBIE
npasuJia AugdepeHupoBaHU.

Ilenw: chopMupoBaTh yMEHHE BBIYUCISITH MPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIHMM, UCTIOIb3Ys

OCHOBHBIC TpaBwia TU(PPEPEHIUPOBAHNS, MPUMEHATh IOJIYYEHHBIE YMEHHUS IPH PEIICHUU
[IPaKTUYECKUX 3a]ay.

Teopemuueckasa uacmo:
[IpaBuia BEIYUCICHUS IPOU3BOJHBIX, CBSI3aHHbIEC C apU(PMETUIECKHUMU JEHCTBUAMU Ha
byHKIUSIMU.

L. T[Tocmosinublil MHOJCUMEND MOJNCHO BbIHECU 34 3HAK NPOU3B00HOU. MHbiMu crosamu,
! o
ecau yHKkyus u = (p(x) umeem 8 mouke X NpousBoOHy0 U , mo 6 3mou mouxe

(Cu)' =Cu' (C=const).
[Ipumep
y=5cosx, y'=(5cosx) =5(cosx) =—5sin x.
1I. Ilpouzsoonas om aneebpauueckol cymmvl 08X (QYHKYUll pasHa aieedpauyeckoll
cymme npou38oO0HbIX OM dMUX PYHKYULL.

Bbonee Touno: ecnu GyHKIMU U = (p(x) uy= l//(x) UMEIOT B TOYKE X MPOU3BOJIHBIE, TO
(uirv)' =u'tv'.
[Ipumep
y=x -3x>+2x-1,
V' = (x5 )I - (3x2 )’ + (2x)l - (l)l =5x" —6x+2.
I1Il. Ecau ¢ynxyuu u = (p(x) u v= 1//(x) umerom 6 mouke X NPOU3B00HbIE, MO

cnpaseonusa gopmyna
!
(wv) =u'v+uy'.

[Ipumep
y= (x2 — Sx)sin X,

y = (x2 - 3x), sin x + (x2 — 3stin x)l = (2x—3)sinx + (xz — 3x)cos X,

[Ipumep

y=(r=1)x-2)x-3)

y':(x—2)(x—3)+(x—1)(x—3)+(x—l)(x—2)

1IV. Ecniu ¢pynkyuu U = (/)(x) uv= l//(x) umerom 6 mouke X Npou3BooHvie, Npudem 6

amoti mouxke v # 0, mo cnpasednuea popmyna
!

’ ’
u) uv—-uv
\% V2

[Ipumep



x+1 .
y= P B cooTtBercTBUU ¢ hOpMYITOH HAXOIUM
x J—

) (=)= (e 1)x-1) -2
V= 1) "oty (x;tl).

[Ipu BbIUKCIIEHNH IPOU3BOIHON HYHKIIUH LIETECO00Pa3HO MOJIb30BATHCS CICAYIOMUMHU

dbopmynamMu:

y=-=5: Y =—-5-u (@a— NOCTORHHAA BeHUHHA);
y=um y =t
(n — MmobGoe AeHCTBHTENBHOE WHCJO0)

. o1
y"‘VEv Yy = 2‘/'-‘“0
y=a* ¢y =a*-na-u'; y=¢ ¢y =e‘u’; a>0, a+1,

. "1 u’
y = logu; Y = u'loge =,
. R
y=Inu; y = u'y
y =sinu; Yy =cosu-u';
y = cosu; y' = —sinu -u';
1 ’
y:—--tgu;. y'=mu;
’ { v,
y=ctgu; Y =—gmat’
Yy = secu; y =secutgu-u’;
y = cosec &; -y = —cosecu -ctgu - u';
: . ’ 1 ',
y = arcsin u; Y ===y
Y = arccos u; Yy = — ll .u':
'y = arctg u; Yy = Tlu'"“"
’ l ’
yéamtgu; Y'=—13ak-

3anauu
3amaua 1. Haiitu npousBoanyto GpyHkiuu B Touke X=0:

r 9 5 . 1
L f(z) = sin (13 + z2 sin i) v x#0, 4. f(z) = In (l — g (‘r. sm ;)) » ¢#0,

-0. .l':O. _(). J':(].

[ 1 .tg(.lsiug) r#0

"] 2 9 . L " . s — J, y
2. fla)=|"® (J m“s)_r)hr' r#0 5 f2)= P
[ 0. z=0. LY =0

i 1 [ l' 1
i [ cens L , . f[14m(1+422s -1, z#0,
3. f(z) arcsin (.l cos 51) , ¢ #0, 6. f(z)= \‘ n ( x? sin 1) x F
| 0, z=0. | 0, z=0.

3anava 2. Haiitu mpou3BogHbIC QYHKITUI:
1. 1. y=2x"+5x>-7x—4

2. y=4/x
3. —ctg Xx—X
1
2

X
5. y=%/x72
6

y=5sinx+3cos x

y:
4. y=



7. y:S(tg x—x)

1
8. y=
Y e +1
9 y:2x2

10. y:x\/;

Bonpocsr
1. Cdopmynupyiite 3aauu, NPUBOAIINE K TOHATHIO TPOU3BOAHOM.
2. JlaiiTe onpeneneHue NPOU3BOJAHON (PYHKIIMM B TOUKE.
3. Cdopmynupyiite ocHOBHbIE paBuiia AU HepeHIUPOBAHMSL.

Ilpakmuueckan padooma 3. 3amena nepemMeHHOU 6 HeonpeoeleHHOM uHmezpaJe.
Humezpuposanue no wacmam. Humezpuposanue 3nemenmapnuvix opooei. Hnmezpuposanue
PAyUOHATLHBIX PYyHKYUIL.
Ieny: chopmupoBaTh yMEHHE BBIUMCISATH HEOMPEACICHHBIH WHTErpajl C MOMOIIBI0 3aMEHbI
NEPEeMEHHON U MO YacTAM, HHTETPUPOBATh 3JEMEHTapHbIE JPOOU M palMoHANbHbIE (DYHKINH,
MPUMEHSTD MMOJTYYCHHBIC YMEHUS MPU PEIICHUH MPAKTUYECKUX 3a7a4.
Teopemuueckan uacmep:

3ameHa IepeMEHHOM B HEONIPEACIIEHHOM HHTErpalie.

Teopema: Ecnu TpeOyeTcs HaliTH UHTETpal I f(x)dx , HO CITIOKHO OTBICKATh MEPBOOOPA3HYIO,
TO C IIOMOIIBIO 3aMeHbI X = @(t) u dx = ¢'(t)dt momyuaercs:
[ £Godx = [ floe)e')d .
IIpumep. Haittu HeonpeaeneHHblid HHTErpall jm cos xdx .

Cnenaem 3aMeny ¢ = sinx, dt = cosxdt.

J\/;dt - jt“zdt - %zm +C= %sinm x+C.

[pumep. jx(xz +1)* dx.

Bamena t = x> +1; dt =2xdx; dx= %; [Monyuyaem:
X

jt”ﬂ =ljt3/2dt L 250, =ﬁ+C GV +D7 +C.
2 2 25 5 5
HHTerpupoBaHue 1o 4acTsM.
Cnoco0 ocHOBaH Ha U3BECTHOH (opMyJie IPOU3BOJHON NpousBeaeHUs: (uv)' =u'v + v'u,
I7ie U ¥ V — HeKoTopble GyHKIUH OT X. B nuddepennuanproii popme: d(uv) = udv + vdu.

IIpounTerpupoBas, IMoJydaeM: _[ d(uv) = _[ udv+jvdu , a B COOTBETCTBHUM C
NPUBEICHHBIMU BBIIIE CBOMCTBAMHU HEOIPEAEICHHOT0 MHTErpaia: uy = Iudv+ I vdu WIN

Iudv = uv—jvdu ;
[Monyunnu GopMyiny HHTETPHUPOBAHHUS 110 4YacCTSIM, KOTOpas IO3BOJISIET HAXOIUTh
UHTErPajibl MHOTUX 3JIEMEHTAPHBIX ()YHKITHIA.
2 .
u=x"; dv=sinxdx;

[Ipumep. Ixz sin xdx = = 2d =—x? cosx+Icosx'2xdx=
u=2xdx; v=-cosx

u=x; dv=cosxdx; 5 . . ) .
= =—x cosx+2xsmx—jsmxdx =—x"cosx+2xsinx+2cosx+C.

du=dx; v=sinx



Kak BuzaHO, mocienoBarelnbHOE NpPUMEHEHHE (HOPMYJIbI MHTEIPUPOBAHMS IO YacTIM
[I03BOJISIET MOCTENEHHO YIPOCTUTh (PYHKIUIO M IPUBECTH UHTETpall K TAOIUYHOMY.

2x 2x
u=e"; du=2e"dx; ) .
[pumep. J.ez" cos xdx = ’ T b=esinx — Ismx 2edx =
dv=cosxdx; v=sinx

2x 2x
u=e"; du=2e"dx; 2y ) 2 2
= .’ ’ =eXsmx—Z—e*cosx—I—cosx-Ze Ydx|=e " sinx +
dv =sinxdx; v=-cosx;
2 2
+2e”" cosx — 4J-cosxe “dx
BuaHo, uto B pe3ynbTare MOBTOPHOTO IPUMEHEHHS HWHTEIPUPOBAHMS I10 YacTIM

(GYHKLIMIO HE YAAIOCh YHPOCTUTH K TabnumuHOoMy Buay. OnHaKo, MOCIETHHH MOTYy4EeHHBIN
MHTETpaJl HUYEM HE OTJIMYAeTCs OT ucXonHoro. IloaToMy mepeHeceM €ro B JIEBYIO 4acTh

paBeHCTBA.
5_[ e”* cosxdx = e** (sinx + 2 cos x)

2x
e’ .
J-ezx cos xdx = ?(smx +2cosx)+C.

Takum 06pa3om, HHTETpaI HalIeH BOOOIIe 0€3 MpUMEHEHHs TaOIUI] HHTErPajIoB.
HuTerpupoBaHue dJIeMEHTapHBIX APOOCH.

3ﬂeMeHTaprIMI/I Ha3bIBAKOTCs I[pO6I/I CICAYIOMUX YETBIPEX THUIIOB:

R 111, ﬁ“—“v;
ax+b ax“ +bx+c

m— v, - MtN
(ax+b)" (ax” +bx+c)"

m, n — HaTypajbHble yuciaa (m>2,n>2)u b — 4ac <0.

[lepBble qBa THIIA HHTETPAJIOB OT AJIEMEHTAPHBIX pOoOeii JOBOJIBHO MPOCTO MPUBOAATCS

K TaOJIMYHBIM ITOICTAHOBKOH t=ax+ b.
1 1 1
[ 9 _Ligl+ €= Linfax + 8]+ C.
a

I - —[==—=
ax+b a’t a

S ¥ S R
(ax+b)" a’t" a(m—-1)t" a(m—1)(ax+b)"

PaccmoTpuM MeTo MHTETpUPOBaHUS dJIeMEHTapHBIX apobeit Buaa 1.
Wurerpan apobu Buaa Il moxxer ObITH MpeICTABIICH B BHJIC:

Ax+ B ;(ZHPH[B_?) A; 2 4 d
[ B : dx:_j#dﬁ(g__pjjz_x:
X+ px+gq X+ px+gq 2°x"+px+q 2 P x +px+gq
=§ln‘x2+px+q‘+[3—%jj zdx ; =§ln‘x2+px+q‘+2B;Apz-
x+ 2| g2 4q-p
2 4

-arctgﬂJrC
Vaq-p’
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3nech B 0011eM Bue MoKa3zaHo MpUBeACHNE HHTerpana apoou Buaa Il k asym
TaOJIMYHBIM HHTETpaJIaM.
PaccmoTpuM npuMeHeHne yKa3aHHOW BhIle (GOpMyIIbl Ha IpUMepax.

[Ipumep.
u=6x-15;, du==6dx;

Tx-2 84x—-24 84x—-24
.[ . dx:j - dxz.[ 5 dx = u+5 =
3x"-5x+4 36x" —60x +48 (6x—5)" +23 X = p ;
1 J-14u+70 gy T e 230 e Tyn gnyy B g e
u® +23 3dur+23 374423 6 3423 J23

J23 6x-5 .

7
= 1n[36x* —60x + 48| + —— arct +
6 ‘ ‘ 3 8 \23

2 2

BooO6iie roBops, eciu y TpexwieHa ax~ + bx + ¢ BelpaxkeHue b” — 4ac >0, To 1poOb 10

ONIPE/ICIICHAIO HE SIBJISETCS DJIEMEHTApHOW, OJJHAKO, TeM HEe MEHEe ee MOXKHO WHTEeTrpHUpOBaTh
yKa3aHHBIM BBIIIIE CTIOCOOOM.

[Ipumep.

- =x+3;, du=dx —-15-
IZSX3 I 5x-3 _u X u x:ISuZIS 3d:5j 2ua’u B
X +6x—40 (x+3)’ —49 x=u-3 u”-—49 u”-—49
~18f u ——1\ —49\——1 ”_7+C=§1n\x2+6x—40\—21n il PG

u-—49 u+7 2 7 |x+10

[Ipumep.

=x-3; du=d

I 44 f 3x+4 {u X - u x} j3u+9+4du=3f udu__
V7 —x? +6x V16— (x— =u+3; V16 —u?

316 —u? +13arcsinZ+C:—3 7% —6x +13aresin> > 4 C.

V16 —u?

PaccMoTpuM Teneps METOIbI HHTETPUPOBAHUS MTpOCTeUINX apodeit [V Tuma.
CHauasia paccMOTpUM YacTHbIN ciydai nipy M =0, N = 1.

dx
Torma wHTErpanm Buaa J. 5 — MOXXHO IIyTEM BBIIEIECHAS B 3HaMEHATEIe
(ax” +bx+c)
du
MOJTHOTO KBaJpara MpeCTaBUTh B BUIEC J‘W Crnemnaem cienyroriee mpeoOpa3oBaHue:
u +s

.[ B .[s+u —u du = .[ 1.[ u’du

(u’ +S) u’® +5)" sTWr+s)" s W Hs)"

Bropoii uHTErpas, BXOAAIIKN B 9TO PaBEHCTBO, OyaeM OpaTh M0 4acTsM.
udu

dvi=——— u, =u; du, =du
+
O06o03HaYnM: W +s)
udu 1 _
1 =J. 2 P 2 n1
(u” +5s) 2(n—D)(u” +9)
.[ u’du . u N 1 J- du
(u® +5)" Cn-2)w* +s5)"" 2n-27 W’ +s)""

11



I[JI}I HCXOJHOI'O MHTErpaia Mmojrydyacm:

j du =_J’ N u B 1 J- du
W’ +s)" s W+s)"" s@n-2)w’+5)"" sQ2n-2)Y u’+s)""

J- du u N 2n-3 J- du

W +5)"  s@n-2)w’+s)"" sQ2n-2)" W +s)""

[Tomydyennass ¢opMmyna Ha3bpIBacTCs peKyppeHTHOH. Eciu nmpumenuts ee n-1 pas, To
du

u>+s
BepHeMcst Terepb K HHTETpaly OT dJIeMEeHTapHO# apoou Buaa [V B o0mem ciydae.

u=2ax+b;, du=2adx;

IMOJIYYHUTCHA TaOJIMYHBIN HHTErpal J.

Mx+ N Mx+ N
dx=(4 - =
'[(ax2+bx+c)" = J-[(2ax+b) +(4ac-b’ )] :uzab; s = 4ac—b*;
M(u b) N
(4a) I * G [ M i udu___2aN—Mb | du
(u +5)"  2a (u” +5)" 2a (u® +5)"

B MOJNY4EHHOM pPaBEHCTBE MEPBBIA MHTErpal C MOMOIIBIO MOJACTAHOBKH [ = u° + §

dt
IPUBOAUTCS K TAOTUYHOMY J.—n , @ KO BTOPOMY UHTErpajly IPUMEHSAETCS PACCMOTPEHHAs BBIILIE
t

peKyppeHTHas ¢popmyIa.

HecMoTpss Ha KaXKyIlIyrOCsl CIIO)KHOCTb MHTEIPHUPOBAHUS DJIEMEHTapHOW ApoOH
Buzaa [V, Ha mpakTuKe ero 10CTaTOYHO JIETKO MPUMEHSATH JUIst IpoOeit ¢ HeOOIbIIOH CTENEHBIO 71,
a YHUBEpPCAIbHOCTh M OOLIHOCTh MOAXO0JA AEJIaeT BO3MOKHBIM OU€Hb IPOCTYIO PEAINU3aALUI0
3TOro Meroja Ha OBM.

[Ipumep:

J.(?)x—-i-sdx:de :{uzx—Z; d“:dx} .[3u+6+5d

x* —4x+7)° (x=2)* +3)? Xx=u+2; (u® +3)*
42 .
:3_[ 2ualu 2+11_[ 2a’u - t=u"+3; :i izt+11 uz N 1 _[ 2a’u
(u”+3) (u +3) dt =2udu;| 2°t 3-2w”+3) 3:-2°u"+3
_ 3, et . 3 R (C5) NN L BN o R
2% 6(u” +3) 6[ g[ 2 —dx+T) 6 —dx+T) 63 e

HHTerpupoBanne palinoHaIbHbIX () VHKIIUIA.
HHTerpupoBanne parmoHadbHbIX APOOEH.

J1st TOrO, YTOOB! MPOMHTETPUPOBATH PALMOHATBHYIO IPOOb HEOOXOAUMO
Pa3JIOKHUTh €€ Ha HJIEMEHTapHbIe JPOOH.

Teopema: Ecmu R(x) = % - MpaBWIbHAs palMOHaIbHAS JpOOb, 3HAMEHATEIb
X

P(x) xotopoii mpencraBieH B BUAE IPOU3BENEHUS JUHEHHBIX M KBAaJIpPaTHUUHBIX MHOXKHUTEJIEH
(otmetrM, 4YTO JIOOOH MHOTOUYIEH C JEHCTBUTEIBbHBIMA KOI(P(GUIIMEHTAMH MOXKET OBITh
IpEJICTaBIEH B TakoM BHE: P(x) = (x - a)”...(x - b)ﬁ(xz + px + q)’l...(xZ + rx + 5)), T0 3Ta IPOOHL
MOJKET OBITh pa3iio’keHa Ha 3JIEMEHTapHbIE MO CIeAYIOUIeH cxeme:

12



Q(x): 4, n 4, A, B, n B, BB M x+ N, n

St — ..+ — ot Tt
P(x) x—-a (x-a) (x—a) (x=b) (x-b) (x=b)" x"+px+gq
M,x+ N, M,x+N, N Rx+S, N R,x+S, R x+S,

3 2-l-... 3 }L+... 3 3 2+...+ 3 .
(x"+px+gq) (x"+px+gq) X" +rx+s (x+rx+s) (x" +rx+s)

rae Ai, Bi, Mi, N, R, S; — HekoTopble TOCTOSTHHBIE BEIMUUHBI.
[Ipy wHTErpUpOBaHUM paAlMOHATBHBIX JpoOell NpUOEraroT K pas3lIoKEeHUIO
HCXOJIHOM Apo0u Ha ayeMeHTapHblie. [ Haxoxaenus BenuauH Aj, Bi, M;, Ni, R;, S; mpumenstor
TaKk Ha3bIBaeMbIi MeETO/ HeomnpeaeJeHHbIX KO3QPUINEHTOB, CYTh KOTOPOTO COCTOUT B TOM,
YTO JIsl TOTO, YTOOBI JIBa MHOTOWIEHA OBLIN TOKIECTBEHHO PaBHBI, HEOOXOAUMO U JJOCTaTOYHO,
YTOOBI OBLITH paBHBI KO3()(OUIIUEHTHI TPU OJAMHAKOBBIX CTETICHSX X.
[TpuMeHeHne 3TOro MeTo/1a pacCCMOTPUM Ha KOHKPETHOM MPUMEPE.
[Ipumep.
f 9x” —30x° +28x — 88 ik
(x> —6x+8) (x> +4)
Tk (x> —6x+8)(x* +4)=(x-2)(x—4)(x*+4), T0
9x’ —30x> +28x—-88 4 . B  G+D
(x=2)(x-4)(x*+4) x-2 x-4 x*+4
[TpuBoas Kk 00LIEMY 3HAMEHATEINIO U IPUPABHUBASI COOTBETCTBYIOIINE YUCIUTENH,
MOJTy4aeM:
A(x —4)(x*> +4) + B(x = 2)(x* +4) + (Cx + D)(x*> —6x+8) =9x° —30x> +28x — 88
(A+B+C)x’ +(-44-2B—-6C+D)x> +(44+4B+8C—-6D)x+(-164—-8B +8D) =

=9x’ —30x> +28x —88.

A+B+C=9 C=9-4-B
-44-2B-6C+D=-30 D=-30+44+2B+54—-6A4A—-6B
44A+4B+8C—-6D =28 2A+2B+4C-3D =14
-164—-8B+8D = —88 2A+B-D =11

C=9-4-B C=9-4-B
D=24-24-4B D=24-24-4B
2A+2B+36—-44—-4B-72+6A+12B =14 44+10B =50
2A+B-24+24+4B =11 44A+5B =35
C=9-4-B C=9-4-B A=5
D=24-24-4B D=24-24-4B B=3

44+10B =50 44+10B =50 C=1

50-10B+5B =35 B=3 D=2

Uroro:

J. > dx+j 3 dx—i—J. xz+2 dx:51n|x—2|+3ln|x—4|+J‘ 2x dx—i—J. 22 dx =
x=2 x—4 x"+4 x +4 x +4

= 51n|x—2| +3ln|x—4| +%ln(x2 +4)+ arctg§+ C.

Bonpocwut u 3a0auu:
3anava 1. BelunciauTe uHTErpasbi:
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/(.r +1)e” da. 2. /nrminftl.r.
3. /r sinz dx. /(I", + 2x + 3) cos x dx.
5. /.rlu.rd.r. 6. / - I., dz.
sin®
/0‘2’ cosx dx. 8. /12 arctg x dzx.
9. /sinlu.rd.r. 10. /.r"'t drx.

3agava 2. BeIYMCIUTE UHTETPAIbI:

—

-1

), = S—L— (noacranoBka x=2%);

Gx++7)y %
= & CTAHOBKA X = -'-)
2) lz—jx at—x? (11011 2z
S N B — -
3) I, fsinx e T (nonc'rauoaxa ctgx 2).

3amaya 3. Pa3iokuTh Ha mpocTeiime ApooH CIEAYIONINE PAHOHATBHBIC IPOOH:

l) llx—4
A F2c—8
YKasaHue: suaMeHaTeJlb PasNioXHTh Ha MHOXHTEJH.
2x% -} 41x — . 3) 3% — 24x2 — 41x-}-20 |
T—T&Té')'(‘x ay CFDFIC=3)@E—2)°
4 —25x+426 . 5 11x 4- 40
(x—-l)(x—?)(x 3)’ 4(1—4)(x+2)'
6) 34 28x4-28
CFEEFH—9"
3amaua 4.
Brraucnuts:
dx dx
D (7259 [o2m 3 (i o (2, 5) [ 2.
3amaua 5.
Breraucnurs:

dx . - de | _ dx .
D h={ g 9 h=arars 3 h= PN TR

dx . _ dx . _ dx
0 1= amitrm 9 b= s 0= o=

3amaua 6.
BruucinTh:

I)S dx . 2)5 dx .

5xf +9x 10’ 7x* —3x+5 '
dx .

3)§9x'+x+|2 ' 4)Ssx=+7x+ls
dx

5) j&x’—llx-{-ﬂ'

Bomnpocksr:
3anumute GopMyny 3aMEHBI IEPEMEHHOM B HEOTPEAeIEHHOM UHTErpase.
Onummure METOJ HHTETPUPOBAHHUS 110 YACTSM.
B kakux cinydasx menaecooOpa3HO MPUMEHSITh METO HHTETPUPOBAHHUS 10 YACTIM?
Kakue npoOu Ha3pIBAIOT MPOCTEHTITUMU?

14
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5. Kakas qpo6n Ha3pIBaeTCs parioHaIbLHON?
6. Kakas paunonanbHast JpoOb Ha3bIBAETCS MPABUIILHON?
7. Kak pa3inouTh NpaBUIbHYIO ApOOb HA TIpocTenIme?
8. B u4eM cymHOCTh MeTO]a HEONPEAEICHHBIX K03 (HUITMEHTOB?
Ilpakmuueckaa padoma 4. Yacmnuvie npouseoonvie nepeozo nopaoka. Yacmuvle

npouszeoonvie evicuiux nopaokos. Illonnwviii ougppepenyuan ynxkyuu. /lugpghepenyuanst
evicuiux nopaokos. /lugpgpepenyuposanue cnoiHcHvlX u HeAGHBIX QYHKYUIL.
Heny: chopMupoBaTh YMEHHE BBIYUCISTH YACTHBIE MPOM3BOAHBIE U nuddepeHuan GyHKIuu
HECKOJIbKUX TEPEMEHHBIX M TPUMEHSTh MOJNYUYECHHBIC YMEHHS NpPU PEIICHUU MPAKTUIECCKUX
3azad.
Teopemuueckaa yacmo:

[Tycts B HekoTopoil obnactu 3amaHa GyHkius z = f(X, y). Bo3bMeMm mpou3BOIBHYIO
Touky M(X, y) ¥ 3a1a7iuM npupaineHue Ax K nepemenHoi x. Toraa BemnunHa Ayz = f( X + AX, y)
— f(x, y) Ha3pIBaeTCSI YaCTHBIM NpPHUPalIeHneM (PYHKIUH 1O X.

MoxHO 3anucarb

Az _ Ay - f(x))

Ax Ax
Torna }iﬂ% E"Z Ha3bIBACTCsl YACTHOI npou3BoaHoM GyHKIMU Z = f(X, y) 1Mo X.
Ob6o3Hauenue:
%; Z,3 %; Ji(x,p).

AHaorunyHo OnpeaAcCIACTCA 4YaCTHAsA IIPOU3BOJHAA (bYHKI_[I/II/I noy.

0z _ lim f(x,y+Ay)—f(x,y)_
oy -0 Ay

o o 4
reOMeTpﬂ‘leCKﬂM CMBICJIOM YaCTHOMU ITPOMU3BOJHOU ()IOHYCTI/IM 6_) SABJIACTCA TAHI'CHC
X

yrja HakJIOHA KacaTelbHOH, MpoBeneHHOW B Touke No(Xo, Yo, Zo) K CEUCHHIO NOBEPXHOCTH

MIJIOCKOCTBIO Y = ).
Lud depernyuposane xormnosuyun

1. Ecan Z=f(x) )’)’ x:x(t), )’=)’('f)>ro

& _8d, Uy
z xxt Oyd
2.Ec.rmz=f(7f, )’): X=X(¢ S) y=y(t s) 1o
& Ya.ad
zt ox xt Oydt
L W
& OxoOs Oy ox
dz=gdx+%dy=gdt+a—zds.
o oy o o

IoanubiM auddepennuanom ¢ynkmuu z = f(X, y) Ha3pIBaeTcs TJIaBHAs JIMHEWHAsS
OTHOCUTENIbHO AX U Ay nipupamieHust yHKuuu Az B Touke (X, y):

dz = f(x, y)dx + f(x, y)dy.
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I[J'I?I (1)YHKI_II/II/I IMPOU3BOJILHOI'O YHCJIa IICPECMCHHBIX !

of of of
df (x,y,z,...,t) =—dx+—-—dy+..+—dt.
If (X, 9,2,...,1) P ayy Y

[Mpumep. Haiitu mosHbIi quddeperipan GyHKIUU u = x” =

du =8—udx+8—udy+a—udz
ox oy oz
%:yZnyzz_l; a_u:xyzz Inx-2yz; a_u:xy2z lnx'yz;
ox oy 0z
du =y zx" dx + 2x"* yzInxdy + y*x” Inxdz

YacTHbIE IMPOU3BOAHBIC BHICIIUX MOPAAKOB:

Zc_{ - %(%J unn f}" - (f"'l"

{3 s ().

@a’;j; - %(2;{) HIH fxzym = (fxznjy‘,

JAnddepennuannbl BbICHINX MOPAAKOB:

2 2 2
arf=2L 2 1297 ey o 2L gy,
ax? oxoy oy?

e o f - m!
dn =Tck—dxkdmk’ C.t=—,
d R " k(m-k)

3 a .Y
d"f=|ZLax+ La
f (@c Y J &
d ——6 &!>c+—6 a
rae 3 5 Y - onepatop AuddepeHIUPOBAHHUA.

Bonpocwt u 3a0auu:

3anmava 1.
H;‘P"ITH YaCTHBIE MPOU3BOIHEIE 10 BTOPOTO MOPSIKA BKIIFOUNTEIBHO 3aJaHHBIX ()YHKIIHIA:
l. z=¢"Y, 2. z=uzln(xz/y).
3. z =sin(zy). 4. z = e€* cosy.
5. z= /22 +y? 6. z=In(z*+7y).
7. z2=+/2zy + y2. 8. z=In ¥xy.

=(1+z)*(1+y)"

o

9. z==xcosy +ysinz. 10.

3amaua 2.
Haiitu npousBonuslie GyHKINUU z=27(U,V):
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l. z=u*+v*, u=xx+y, v=x—y

2. z=In(u®+v?%), u=uzy, ve=ux/y.

3. z2=1u", u = sinuxr, U= COS Y.

. 2 u? 4+ 2uv9, u s — y°, v = e*V,

5. z=arctg(u/v), u=zxsiny, V=T CosyY.
6. 2 In(u — v?), u =z’ +y°, v Y.

7. 2= u’ +v?, u=Inyz?+y* v=arctg(y/z).
8. 2= /uv, u = In(z? + y%), v = 2y’
9. z=¢e"", u=Inz, v = Iny.
10. 2 = In(u/v), u=sin(zx/y), v = \x/y.
3amaua 3.

Haiitu npou3BonHble GyHKINH, 3alaHHBIX HESBHO:

1. ¥* Y. 2. v 14 v*.

3. y=xz+Iny. . z+y=¢€""Y,

5. xle® — et =0, 6. r—y+arctgy = 0.

7. ysinz — cos(z —y) = 0. 8. sin(zy) —e* — z°y = 0.
9. 14zy—In(e*™ + e *¥)=0. 10.2* ~2z2y+y’ +2+y—-2=0.
Bompocsr:

1.laiiTe onpeaeneHne YacTHOTO MpUpameHust (PYHKIMH 0 HE3aBUCHMOI TepeMeHHOH.

2.Yrto Takoe MoJHOe NpupalieHne GyHKIuu?

3.Uro Takoe uyacTHas TPOWU3BOAHAA (YHKIMHM HECKONbKHX mepeMeHHbIX? Kak
o003HauaeTcs 4acTHas IPOU3BOAHASA?

4.TlosicHUTE r€OMETPUUECKHUI CMBICII YaCTHON IPOU3BOJHOM.

5.Yto Takoe quddepeHunan GyHKIUN HECKOIbKUX EPEMEHHBIX?

6.Uto Takoe nuHeapu3anus QyHKITAN?

7 IlosiHuTe npaBuiia auddepeHIupoBaHysl CI0XKHBIX U HEABHBIX (DYHKIIUH.

8. Kak HaliTu yacTHbIE IPOU3BOIHBIE BTOPOI'O, TPETHETO, ..., N-T0 MOpsiAKa?

9. 3anumute Gopmyny Ui BeuucieHus TuddepeHiana BTOporo nopsaaka GyHKIuu
JBYX IIEPEMEHHBIX.

5. IlepeyeHb OCHOBHOM U JOMOJHUTEIbLHOM JUTEPATYPbI, HEOOXOAUMOM 1JIsl 0CBOCHUSA

AUCHMITHHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI
1.I'ycak, A. A. Brpicmias marematuka. Tom 1: yueOnuk / A. A. I'ycak. — MuHck:
TerpaCucremc, 2009. — 544 c¢. — Pesxxum pocryna: http://www.iprbookshop.ru/28059.html
2.I'ycak, A. A. Bpicmmas maremaruka. Tom 2: yueOnuk / A. A. I'ycak. — MuHck:

TerpaCucremc, 2009. — 446 c. — Pexxum noctyma: http://www.iprbookshop.ru/28060.html

IlepeyeHb 10NMOJHUTEIbHOI JUTEPATYPHI

1. UnauBuayanbHble 3aaHus 10 Bbiciiel Maremartuke. YacTts 1. JluHeinast u BekTopHas
anreOpa. AHnanutudeckas reomerpus. JuddepenunanbHoe wucuucienue (QyHKIUA OIHOU
nepeMeHHoO#: yueOHoe mocodue / A. Il. Psdymko, B. B. bapxaros, B. B. Jlepxasen, U. E.
IOpyts; non penaxuueit A. I1. PsaOymko. — Munck: Beimsiimas mkona, 2013. — 304 c. —
Pexxum moctyma: http:// www.iprbookshop.ru/20266.html.

2.VlnpuBuayansHble 3afaHusi 1o Bbicuied matemaTtuke. Yacts 2. KomrmuiekcHble yucia.
Heonpenenennsle u ompeneneHHble HHTerpaibl. @OYHKINM HECKONBKHX IE€PEMEHHBIX.
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OObikHOBeHHBIE AU depeHnnanbable ypaBHeHH: yuebHoe mocooue / A. II. Psbymko, B. B.
bapxatos, B. B. Jlepxaseu, 1. E. IOpyrs; mox pemakmueir A. Il. PsaOymko. — MuHCK:
Brpiuniiras LIKOJIa, 2014. — 397 C. — Pexum JOCTyma:
http://www.iprbookshop.ru/35481.html.

3.MunuBuayanpHble 3alaHus 1o Beiciied maremaruke. Yacts 3. Psnabl. Kpartneie u
KPUBOJIMHEHHbIE WHTETpalIbl. DIEMEHTH TeOpHH mous : yuebHoe nmocodue / A. I1. Pabymxko, B.
B. bapxaros, B. B. Jlepxkaseu, U. E. Opyts ; nox pemakuueit A. Il. PsaOymko. — MuHck:
Beimmiinras mkona, 2013. — 367 ¢. — Pexum gocryna: http://www.iprbookshop.ru/20211.html.
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1. OOuume mMoJI0KeHUA

CamocrositennpHass pabora - [UIaHupyemass ydeOHas, ydeOHO-HCClIeIoBaTeIbCKasl,
HAy4YHO-UCCIIeIOBaTeNbCKasi padoTa CTYACHTOB, BBITIONHSEMAsi BO BHEAYAUTOPHOE (ayTUTOPHOE)
BpeMsl 10 3aJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IMIpErnojaBaTeNs, HO 0e3 ero
HEMOCPEJACTBEHHOTO y4yacTusl (MpU YaCTMYHOM HEMOCPEICTBEHHOM YYacTUU MPEnojaBaTelid,
OCTABJISIIOIIEM BEIYIIYIO POJIb 32 pabOTON CTYICHTOB).

CamocrositenpHas pabota crynentoB (CPC) B BY3e siBisiercss BaxHBIM BUJIOM y4eOHOU
U HAYYHOH JeATenbHOCTH cryaeHTa. (CamocrosiTelibHas paboTa CTYIEHTOB HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH 00YUEeHHS.

CamocrosiTenpHass paboTra sBIsIeTCS BakHenmied (opmoil ycBoeHus 3HaHui. B Xxone
CaMOCTOSITENIbHOM pabOThl CTYNEHTHI YSCHSIOT 3HAHUSA 10 KOHKPETHOW TeMe Yy4eOHOro
MaTepuana, 3aKpeIUIIIOT W YTOUYHSIOT YK€ W3BECTHBIE M OCBAaWBAIOT HOBBIE KATETOPHH.
CrankuBasch ¢ HEIOCTATOYHO MOHSTHBIMHU AJIEMEHTAMH TEMbI, CTYJEHTBI CTPEMSTCSI HAXOAUTh
OTBETHl WM (UKCUPOBATh BOMPOCHI ISl TIOCTAHOBKM M YSACHEHHUS HUX Ha KOHCYJbTallUU C
MperoaaBaTesieM WM BO BpeMs TPAKTUIECKOTO 3aHSITHSL.

3aaun caMOCTOATEIHHOU PAabOTHI COCTOST B CIEAYIOLIEM:

1. Pa3BuTh JIOTMUECKOE U aITOPUTMUYECKOE MBILIJICHHUE.

2. BripabotaTh mnepBUYHBIE HABBIKM MAaT€MaTUYECKOTO HCCIIENOBAaHUS TMPUKIAIHBIX
BOTIPOCOB.

3. BeipaboTaTh HaBBIKH JOBEIEHUS PEHICHHS 33[la4d O MPUEMIIEMOr0 MPAKTHYECKOTO
pe3ynbTara — 4Mcia, rpaduka, TOYHOTO KaueCTBEHHOTO BBIBOJA C NMPUMEHEHHEM a/IeKBaTHBIX
BBIUMCIUTENbHBIX CPEJCTB, TAOIHII, CIPABOYHUKOB.

4. BrpaboTaTh yMEHHE CaMOCTOSITENILHO pa3OupaThCcsi B MATEeMAaTHYECKOM armapare,
MPUMEHSIEMOM B JINTEPATYPE, CBA3aHHON CO CIEIUATbHOCTHIO CTYACHTA.

5. HayuuTe omepupoBaTh aOCTPAaKTHBIMH OOBEKTAMH U aJIeKBAaTHO YIOTPEOJSIThH
MaTeMaTUYeCKUe TOHATHUS U CHUMBOJBI JJISl BBIPAKEHUS KOJWYECTBEHHBIX W KAaY€CTBEHHBIX
OTHOULIEHHUH.

CamocrosiTenpHast paboTa CTyaeHTa M0 y4eOHOU AUCIUITINHE «MareMaTukay BKII0YaeT
MNOATOTOBKY K MPAaKTUYECKUM 3aHATHSAM U BBINOJHEHHE MPAKTUYECKUX  3aJaHMiA,
CaMOCTOSITENIbHOE M3y4YeHUE TeM ydeOHOro MarepHajia MO PEKOMEHJyeMOW JHTepaType U ¢

UCIIOJIb30BaHNEM MH(POPMAITMOHHBIX PECYPCOB.



CamocrosTenpHas pa60Ta 1o JUCIHHUITIINHE «MaremaTuka HaIrrpaBJICHA Ha

(opMHpOBaHUE CIEAYIOMINX KOMIETeH M

IInanupyemMblie pe3yIbTaThl
0OyYEHWMSI 110 AUCIIUTUINHE

Kon, bopmynuposka
A, Gopyatip Kon, dopmynupoBka HHIUKATOPA (MoymI0), XapaKTepu3yoIue

KOMICTCHINH 9Tansl HOPMUPOBAHUS

KOMHCTCHL{I/If/’I, WHAWKATOPOB

OIIK-1. Crocoben N /-1onk-1 3HaTh OCHOBBI [Mpumensier

MIPUMEHSATH €CTECTBEHHOHAYYHBIX 1 €CTECTBCHHOHAYYHbBIC U

€CTECTBCHHOHAYYHbBIC U 0OIIENHKEHEPHBIX HAYK, METOJIOB | OOIIEHHKEHEPHBIC 3HAHUS,

OOIIeHKEHEPHBIE MaTEMaTHYECKOI'0 aHaInu3a 1 METOJIbI MATEMATHUECKOTO

3HAHUS, METOMBI MOJICIIUPOBAHUS. aHaJM3a U MOJCIIUPOBAHUS B

MaTeEMaTUUECKOTO N A-20mnk-1 [IpumensTs npodecCuOHATbHON

aHanmsa u €CTECTBEHHOHAYYHbIE U JIESITENLHOCTH

MOJICIIUPOBAHUS B oOIIenHKEHEPHBIC 3HAHUS, METOIbI

npodecCuOHAIbHON MaTeMaTU4YeCKOro aHaJIn3a 1

JIeSITENLHOCTH MOJICJIUPOBAHUS B

podecCHOHATEHOM JIeATSIIEHOCTH.
NUA-3onk.1 OOmamath  HaBBIKOM
MNPUMCHCHUS CCTCCTBCHHOHAYYHBIX
U OOIICHH)KCHEPHBIX  3HAHWH,
METOJIOB MaTeMaTHYECKOro
aHaJin3a nu MOACIINPOBAHUA B
npoeCCUOHATLHON IEATEIEHOCTH.

2. eJab u 3212494 CAMOCTOATEIbHON PadoThI

Benymas nens opranusamuu u ocymiectsienus CPC coBnanmaer ¢ 1enpio o0ydeHus
cTyaeHta — (opMupoBaHue Habopa OOIIEHAyYHBIX, MPO(ECCHOHANBHBIX M CIHEIHAIbHBIX
KOMIETeHINH Oyayiiero 6akanaBpa Mo COOTBETCTBYIOIIEMY HalpaBICHUIO OATOTOBKU

[Tpu opranuzaruu CPC BaXHBIM U HEOOXOIMMBIM YCIIOBUEM CTAHOBSTCS (DOPMUPOBAHUE
YMEHHUSI CaMOCTOSATENBbHOM paboThl A NpuoOpeTeHHs] 3HAHWM, HABBIKOB W BO3MOXHOCTH
OopraHu3any y4eOHOM U HayyHOH JesTenbHOCTH. Llenbio camocTosTensHON paboThl CTYICHTOB
ABIIIETCS OBJIaJieHue (PyHAaMEHTaJbHBIMU 3HAHUSAMHU, NPO(ECCHOHANBHBIMU YMEHUSMU W
HaBbIKAMHU  JIEATEIBHOCTH MO NpOoQUI0, ONBITOM TBOPUYECKOH, HCCIIEI0BATEIbCKON
JESATENBHOCTH. CamocrosTenbHass ~ paboTa  CTYIEHTOB CIIOCOOCTBYET  pPa3BHUTHUIO
CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH ¥ OPTaHW30BaHHOCTH, TBOPUECKOT'0 MIOJIX0/1a K PELLIEHUIO
npo0seM yueOHOTO ¥ TPO(HEeCCHOHATBFHOTO YPOBHS.

3amauamu CPC saBisrorcs:
- CHUCTEMATH3allMsl M  3aKpEIUICHHE IIOJIyYEHHBIX TEOPETHUYECKHUX 3HaHUM U
IIPAKTUYECKUX YMEHUHN CTYJCHTOB;

- yriayOieHne U pacuIimpeHrne TeOPeTUUECKUX 3HAHU;
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- dopMupoBaHHE YMEHHWH WCIIOIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAITUIO U CIICIHATIBHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEH M AaKTUBHOCTU CTYIEHTOB: TBOPYECKOM
MHHIMATUBBI, CAMOCTOSTEIIBHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

- GopMUpOBaHNE CaMOCTOSITEBHOCTH MBIIIICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAaMOpEaTH3allHiH;

- pa3BUTHE HUCCIIEAOBATENLCKUX YMEHUH;

- UCTIOJIF30BaHUE MaTeprasia, COOPAaHHOTO M MOJYYEHHOTO B XOJI€ CaMOCTOSTEIbHBIX
3aHATHH Ha CEMHHApax, Ha NPAKTHYECKUX W JIA0OpaTOPHBIX 3aHATUSAX, NPH HaNHCaHUU
KYpCOBBIX U BBIIYCKHOM KBaMU(pHUKAIMOHHONH paboT, ans 3(QeKTuBHON MOATOTOBKH K

HUTOI'OBBIM 3a4€TaM U 3K3aMCHaM.

3. TexHosoruyeckass KapTa cCaMOCTOATEJIbHOI PadOTHI CTyIeHTa

OO0beM 4acoB, B TOM YHUCIIC
Bun nesrenpHOCTH (actp.)

Komsl
peanu3yemMbIxX
KOMIIETEHIIU U

CTYJICHTOB Cpenctsa u Konraxra

TEXHOJIOTHHU as pabora
OILICHKH CPC C Bcero

npenojiana
TeneM

1 cemecTp

OIIK-1 IloaroroBka k nekuusaMm | KoMrmiekr 27 3 30
3aJaHul U
BOITPOCOB T10
paznenam
JUACIATUTUHEI

OIIK-1 ITonroTroBka K Komruiekt
MPAKTUYECKUM paboTam | 3aJaHuil u
BOIIPOCOB IO 27 3 30
pasnenam

JUCIIATIIMHBI

OIIK-1 CamocrositennbHOe Kommiekt
W3y4YEHHE JIMTEPATYPHI 10 | 3aJaHUM U
Temam 1-9 BOIIPOCOB 10 27 3 30
pasznenam
JTUCHUTITUHBI

Hroro 3a 1 cemecTp 81 9 90

2 cemecTp

OIIK-1 IToaroroBka k nekuusaMm | KoMrmiekr 27 3 30
3aJaHul U
BOITPOCOB T10
paznenam
JUACIATUTHHEI
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OIIK-1 IToxroroBka k Komruiekt
MPaKTUYECKUM paboTam | 3aaHul U
BOIIPOCOB 110 27 3 30
pasnenam

JUACIATUTHHEI

OIIK-1 CaMOCTOsATCIILHOE Kommiekt
W3YYCHHUE JINTEPATYPBI 110 | 3aJJaHUH U
Temam 10-22 BOITPOCOB T10 27 3 30
paznenam

JIACIIMIUTHHBI

Hroro 3a 2 cemectp | 81 9 90

OIIK-1 MoaroroBka k 3x3ameny | Bonpocs! k 1
IK3aMeHy

Hroro 162 18 191

4.I1opsA10K BBINMOJTHEHUSI CAMOCTOSITEIbHON PA00ThI CTYIEHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eonou iumepamypou

[Ipu pabGoTe ¢ KHUTONH HEOOXOAMMO MOAOOPATh JUTEPATYPY, HAYUUTHCS MPABHIIBHO €€
YUTaTh, BECTH 3anmucu. i mogdopa murepaTypbl B OMOIMOTEKE MCTIONB3YIOTCS al)aBUTHBIN U
CHUCTEMAaTUYECKUHN KaTaJIOlH.

Ba)xHO MOMHUTH, YTO pamnroOHaTbHBIE HABBIKKM PAa0OTHI C KHUTOM - 3TO BCEraa OOJbIIas
SKOHOMMSI BpEMEHU U CUJI.

[IpaBuibHbIE  1OAOOP Y4YEOHUKOB pEKOMEHAYETCsl IMpernojaBaTelieM, YHUTAOIIUM
JEKIMOHHBIN Kypc. HeoOxomumas nmurepatypa MOXET OBITh TaKKe yKa3aHa B METOJUYECKHX
pa3paboTKax 1o JaHHOMY Kypcy.

W3yyast matepuan no y4eOHUKY, ClI€yeT MEePeXOAUTh K CIEIYIOIIEMY BOIPOCY TOJIBKO
nocjie TPaBUIBHOTO YSACHEHHUS IMpeNbIAyIIero, OMHChIBasg Ha OyMare BCE BBIKJIAIKU U
BBIUKCIICHHS] (B TOM YHCJIE T€, KOTOpPbIe B yUEOHHKE OIMYIICHb WU Ha JEKIHUU JaHbl s
CaMOCTOSITENILHOTO BBIBOJIA).

[Ipu u3yuenuu 00601 AUCHUIIINHBI OOJBIIYIO U BaXKHYIO POJIb UTPAET CAMOCTOSTENbHAS
WHIUBHIyaJIbHAs paboTa.

Oco0oe BHHMaHHE CJIEAyeT OOpaTUTh Ha OMNpeAeNiCHHE OCHOBHBIX TIOHATHUH Kypca.
CTyneHT JOKeH MOoApoOHO pa3duparh MpPUMEPhI, KOTOPBIC MOSCHSIOT TaKUe ONpEeAeTeHUs, U
YMETh CTPOHUTH AaHAJIOTWYHbIE MPUMEpPbl camocTosTenbHO. HykHO 100MBaTbCI TOYHOIO

IpEJCTaBICHUs] O TOM, 4YTO Hu3ydaeulb. [loJe3HO cOCTaBIATH OMOpHBIE KOHCHEKTHL. Ilpu
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M3Y4YeHUU MaTepuaja 1Mo y4eOHUKY MOJIe3HO B TeTpaau (Ha ClelHaIbHO OTBEIEHHBIX MOJISX)
JIOTIOJIHATh KOHCHEKT JeKUMid. TaM ke cieyeT OTMedaTb BOIPOCHI, BBIJACICHHBIE CTYACHTOM
JUTSl KOHCYJIBTALMK C MPENOAaBaTEeNIeM.

BrIBo/IbI, MTONTy4EeHHBIE B PE3YJbTaTe U3yUEHUS, PEKOMEHIYETCSI B KOHCIIEKTE BBIJICISATD,
YTOOBI OHU NPH MEPEUUTHIBAHUY 3aIUCEH JTyYIlle 3alIOMUHAIKCD.

OnbIT NMOKa3bIBa€T, YTO MHOTUM CTYJEHTaM IOMOTAa€T COCTaBJICHHUE JIUCTAa OMOPHBIX
CHTHAJIOB, COJIEPKAIIET0 BaXKHEUIIMe U Hanbosee 4acTo ynorpediasiemMble (OpMyIbl U TOHSATHSL.
Takoil TUCT moMoraer 3anoMHUTH (OPMYJIbl, OCHOBHBIE MOJIOKEHHUS JIEKIHH, a TaKKE€ MOKET
CILY’>KUTb ITIOCTOSIHHBIM CIIPAaBOYHUKOM IS CTYJEHTA.

UreHne Hay4yHOrO TEKCTa SABJISETCA YaCThbIO MO3HABATENBHOM JAesTenbHOCTH. Ee menp —
U3BIICYCHHE U3 TEKCTa HE0OX0oauMoi nHpopmaruu. OT TOTO Ha CKOJIBKO OCO3HAHHA YHTAIOIIUM
coOCTBEHHasi BHYTPEHHSSI yCTAaHOBKAa NpU OOpallleHWH K IMEYaTHOMY CJIOBY (HaWTH HYXHbIE
CBEICHMsI, YCBOUTh MH(GOPMAIUIO MOJHOCTHIO MM YAaCTHUYHO, KPUTUYECKH MPOAHAIU3UPOBATH
MaTepuai U T.II.) BO MHOTOM 3aBUCHT 3()(PEKTHBHOCTH OCYIIECTBIISIEMOTO JICHCTBUSI.

Briaenstor uemuipe 0cHoéHble yCHMAHO6KU 6 YMEHUU HAYYHO20 MEKCMA:

MH(POPMaITMOHHO-TIONCKOBBIN (3a/1aua — HAUTH, BBIJICIIUTH HICKOMYIO HH()OPMAITHIO)

ycBauBaromas (yCwJds 4MTaTeNsl HampaBlIeHbl Ha TO, YTOOBI KaK MOXHO TIIOJHEe
OCO3HaTh W 3allOMHUTh KAaK CaMU CBEJCHHS HU3JIaraéMbleé aBTOPOM, TaK M BCIO JIOTHKY €ro
paccyxaeHHi)

AQHAJIUTUKO-KPUTHYECKAsl (YUTATeNlb CTPEMUTCS KPUTHUECKH OCMBICIUTh MaTepual,
IPOAHAIU3UPOBAB €T0, ONPE/IETIUB CBOE OTHOIIEHHE K HEMY)

TBOpYECKas (CO3/aeT y YuTaTessl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KakK OTIPABHOU
MYHKT 71 CBOMX PAcCyKIEHUH, Kak o0pa3 Jyuisl IEHCTBUS 1O aHAJOTHH M T.N. — UCIOJIB30BaTh
CYXKICHHSI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaOMIoAeHus, pa3padOTaHHYI0 METOJHUKY,

JOTIOTHUTD WX, TOJABEPTHYTh HOBOM IIPOBEPKE).

4.2. Memoouueckue pekomernoayuu no n0020MoeKe K NpaKmuyeckuM 3aHAmusIm

Jnss Toro 4YToObl MpPAaKTHYECKHE 3aHATHS NPUHOCHIM MaKCHUMAaJbHYIO TOJb3Y,
HE00X0/IMMO TOMHUTH, YTO YNPaKHEHHE U pEIIeHUE 3a]ad MPOBOJATCS MO BHIYUTAHHOMY Ha
JEKIUSIX MaTepuanty M CBSI3aHbl, KaK MPaBWIO, C JCTAJIbHBIM pa300pOM OTHAENbHBIX BOIPOCOB
JEKIUOHHOro Kypca. Crienyer NOAYEpPKHYTh, YTO TOJBKO TIOCIE YCBOCHHS JICKIIHOHHOIO
MaTepHaja ¢ ONpPENeICHHOM TOYKHM 3peHHs (2 MMEHHO C TOW, ¢ KOTOPOW OH HW3Jlaraercs Ha
JEKIHSIX) OH OyZeT 3aKpeIUIAThCS Ha MPAKTUUYECKUX 3aHATHIX KaK B pe3yibTare 00CYKACHUS U

aHaJM3a JEKIMOHHOTO MaTepHalia, TaKk U C TIOMOIIBIO pelieHus MPOOJEMHBIX CUTYyaIlli, 3a1a4.



[Ipu >THX yCIOBUAX CTYIEHT HE TOJHKO XOPOIIO YCBOUT MaTepuai, HO M HAYYUTCS MPUMEHSTH
€ro Ha MpakTUKE, a TAKXKE MOJYYUT JOMOJHUTEIBHBIM CTUMYN (M 3TO OYEHb BAXKHO) IS
AKTUBHOU MPOPAOOTKH JICKIUH.

Crnenyer MOMHHTB, YTO peIICHUE KaKIOW y4eOHOW 3adadd JOHKHO JIOBOAMTHCS 10
OKOHYATEJIbHOTO JIOTHYECKOT0 OTBETa, KOTOPOTO TpeOyeT yCIIOBHE, W IO BO3MOXKHOCTH C
BBIBOJIOM. [lOy4eHHBIH OTBET ClEIyeT MPOBEPUTH CIIOCOOAMU, BHITCKAIONMIMMH W3 CYIIECTBA
naHHoW 3amaun. Ilonme3Ho Takke (ecld BO3MOXKHO) pelIaTh HECKOIBKHMH CIIOCO0aMH U
CpPaBHUTBH TOJYYEHHBIC pe3yJbTaThl. PemieHue 3agad MaHHOTO THUIA HYXHO TMPOAOIKATh 0

NpUOOpPETEHUS TBEPIbIX HABBIKOB B UX PELICHHUH.

4.3. Memoouueckue pexomenoayuu no camonposepke 3HaHull
[Tocre u3ydeHUsT OMPECICHHON TEMBI O 3aMUCSAM B KOHCIEKTE U YYCOHHKY, a TaKxKe

pelICcHrA AOCTATOYHOI'0 KOJIUYCCTBA COOTBCTCTBYIOIIUX 3adda4 HaA MNPAKTUUCCKHUX 3aHATHAX U
CaMOCTOSITENIbHO CTY/ACHTY PEKOMEHAYEeTCS, MPOBECTH CaMONPOBEPKY YCBOCHHBIX 3HAHMIA,
OTBETHUB Ha KOHTPOJIbHBIE BOIIPOCHI M0 U3YUYEHHOI TeMe.

B ciyyae HE0OXOAMMOCTH HYKHO €I1le pa3 BHUMATEIIbHO pa300paThCcs B MaTepuae.

I/IHOFI[a HEAOCTAaTOYHOCTb YCBOCHUSA TOI'O UJIM MHOI'0 BOIIPOCA BBIACHACTCA TOJIBKO IPHU
M3YYEeHUHU JajbHeilero Mmarepuana. B aToM ciydae Hai0 BEpHYThCS Ha3aJ U MOBTOPUTH IJIOXO
YCBOCHHBIM Marepuasl. BakHbId KpUTEpUl YCBOEHHUSI TEOPETUUYECKOr0 Marephaia - YMEHHE
pemarb 3ajayd WIA MPOWTU TECTHUPOBAHUE MO IMpOWAEeHHOMY Marepuany. OmHako cienyer
INOMHHUTH, YTO MPAaBHUIIbHOC PCIICHHUC 3ada4u MOKCT MNOJYYUTHCA B PC3YJIbTATC NMPHUMCHCHUSA

MEXaHUYECKHU 3ay4eHHBIX (hopMyI1 6€3 TOHUMAaHUS CYITHOCTH TEOPETHUECKHUX MOJI0KEHUH.

5.KoHTpOJIb CaMOCTOATEIBLHOM PadOTHI CTYACHTOB

VYcneBaeMoCTh CTYACHTOB MO KKIOW MUCHIUILIMHE OIICHUBACTCS B XOJ€ TEKYIIETO

KOHTPOJI U IPOMEKYTOUHON aTTECTaLUU.

6. Cnincok auTeparypsbl

6.1. [lepeyeHb OCHOBHOI JTUTEPATYPBHI:

1.I'ycak, A. A. Bpicmias marematruka. Tom 1: yueOnuk / A. A. I'ycak. — MuHck:
TerpaCucremc, 2009. — 544 c¢. — Pexxum noctyma: http://www.iprbookshop.ru/28059.html
2.I'ycak, A. A. Bricmas marematuka. Tom 2: yueOnuk / A. A. I'ycak. — MuHck:

TerpaCucremc, 2009. — 446 ¢. — Pexxum noctyma: http:// www.iprbookshop.ru/28060.html
6.2. IlepeyeHb TOMOJIHUTEIBHOM JUTEPATYPbI:

1.MnquBuayanbHbie 3aaHus 1Mo Bbiciied MaremaTuke. Yacth 1. JInHelHass U BEKTOpHAs
anreOpa. Anamutuyeckas reomerpus. JuddepenunanbHoe ucuucnenue QGyHKIUA oxHON
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nepeMeHHoil: yue6Hoe mocobue / A. II. Pabymxko, B. B. bapxaros, B. B. [lepxkasen, U. E.
KOpyth; mon penakmueit A. I1. PsOymko. — Munck: Beimmdiimas mxkomna, 2013. — 304 ¢. —
Pexxum noctyna: http://www.iprbookshop.ru/20266.html.

2.lanuBuayalibHbIE 3aJjaHusl N0 BhICIIe maTtemaTtuke. Yacte 2. KoMIuiekcHble 4ucIa.
Heonpenenennsie u ompeneneHHble WHTerpaibl. @OYHKIMM HECKOIBKHX IEPEMEHHBIX.
OO6wikHOBeHHBIE AuddepeHnnanbable ypaBHeHus: yueoHoe mocooue / A. I1. PabOymxko, B. B.
Bbapxartos, B. B. Jlepxkasen, M. E. Opyrs; mon penakuumeit A. II. PsOymko. — MuHCK:
Brmmiinias IIIKOJIa, 2014. — 397 C. — Pexum JIOCTyTA:
http://www.iprbookshop.ru/35481.html.

3.UnauBuayanbHble 3aiaHusd 1o Bbicuied marematuke. Yacte 3. Psawl. Kpartneie u
KPUBOJMHEHHBIE HHTErpalibl. DJIIEMEHTHI TEOPUH MoJIs : yueOHoe mocodue / A. I1. Pabymko, B.
B. bapxaros, B. B. [epxagen, 1. E. IOpyts ; mox penakmueit A. I1. PsaOymko. — MuHCK:
Bermmiimas mkona, 2013. — 367 ¢. — Pexxum noctyna: http://www.iprbookshop.ru/20211.html.



