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BBE/IEHUE
1. IleJsnb H 32294 H3YYeHHA JHCIIHIIIHHLI

[lems mucipoimmHEL: (QopMHpoBaHHe HaOopa oOmenpodeCCHOHATbLHBIX KOMITETEHIIHI
O0akamaBpa II0 HaIlPaBIEHHIO IOATOTOBKH  23.03.03  DKcruryaransi  TPaHCIIOPTHO-
TEXHOIIOTHYECKHX MAIIMH H KOMITIIEKCOB.

3alayd OCBOEHHS JHCIHIUINHBL. (POPMHPOBAHHE IIPEJACTABIIEHHH O POIH H MeCTe
MaTEMaTHKH B COBPEMEHHOM MHpe, 3Talax pPa3BHTHS, VHHBEPCAIBLHOCTH €€ IIOHSTHIl H
NIpeICTaBIcHMI, (DOPMHpPOBAHHE YMEHHH ITPHMEHSITh MeTOABI MaTreMaTHYeCKOrO aHalH3a H
MOJIEIIHPOBAHHSA B IIPOPECCHOHAIBLHOH JeSTEIIbHOCTH, OBIAaJleHHEe HAaBBIKAMH TOYHOIO H
CKaTOro BBIPAKEHHS MaTeMaTHYECKOH MBICIH B YCTHOM H IIHCBMEHHOM H3JIOKEHHH, C
HCITOIb30BAHHEM COOTBETCTBYIOLIEH CHMBOJIMKI.

2. O0opyoBaHHE H MATEPHAIbI

HPHKTIHECIGIE pﬂﬁﬂTH 10 JHCIHIUIHMHE «MareMaTHKa» ITPOBOAATCA B KOMIIbIOTCPHOM
KJIIaccc C MYIIbTHMCIHaA GﬁDp}ﬂﬂEElHHEMZ ITPOCKTOP., KOMIIBHOTCP., 3KPaH HAaCTEHHEIH.

3. HammeHoBaHHE NPAKTHYECKHX padoT

No HanMeHOBaHHE TeM JUCIHHILIHHLI, HX KPaTKoOe Oobem 3 HuX
Tem coAepsRaHHe JacoB NpaKTHYeCKAs
bl MOAr 0T OBKA, YACOB
JAHCIY
HILIH
HbI
1 cemecTp
2 PermeHne CHCTEM JIMHEHHBIX VpPaBHEHHH METOAOM 1,5 1.5
["aycca.
8 [Tpon3BOHBIE HEKOTOPBIX HSIIeMeHTAPHBIX ()YHKIIHI. 1.5 1.5
OCHOBHBIE ITpaBHIIA JHPPePEHIIHPOBAHHSL.
2 ceMecTp
11 3aMeHa IIepeMEHHOH B HEOIIPEeelIEHHOM HHTErpalle. 1.5 1,5
HMHTerpupoBanie 10 4YacTsaMm.  HHTerpHpoBaHHE
3JIEMEHTaPHBIX Ipo0eH. HMHTerpupoBanue
paIHOHATBHEIX () YHKI[HIT
15 | HacTHBIE IIPOM3BOJHEIE TIEPBOrO IOpSAKa. YacTHEIE 1.5 1.5
ITPOH3BOIHEIE BEICIIIHX TTOPSIAKOB. [TomHbmn
maQ depeHpan QyHKIHH. J[Hd]epeHImans BRICIIIHX
nopsaakoB.  J[updepeHLIMpOBAaHHE  CIIOKHBIX H
HESBHBIX () YHKI[HII.
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("

HToro 3a 2 cemectp
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4. Cogep:xanHe NPaKTHYECKHX padoT

Ilpaxkmuueckana paboma 1. PeuieHue cucmem JIUHEUHBIX YpAeHeHUU Memodom I aycca.
I{ens: BeIpaboTaTh YMeHHE pernate CJIY metomom ['ayceca
Teopemuueckan uacms:

[IpakTHYeCcKH JJ1S PEIlleHH S CHCTEM JIMHENHBIX YPaBHEHH I Yallle BCETO ITPHMEHSIETCS
MeTo ['aycca, COCTOSMIIMIT B ITOCTIE0BATEIbLHOM HCKITIOUEHHH HEH3BECTHHIX.

IIycre 3aaHa cucTeEMa JIMHEHHEIX anreOpanyeCcKIX YPaBHEHHI
@, X, X, et a,X, = 6

LR

hﬂmlxl T ﬂmi" 2 Tt ﬂmnxn :Em

B}’I[EM ITPOH3BOJHTEL HA CHCTEMOH CIIEAYIOIIIC 3JICMCHTAPHEBIC HpEDﬁp&BGEﬂHI[HZ

1. Brruepkmsanue ypasHeHus suga 0-x, +0-x, +---+0-x =0.

2. [IpnbaBneHHe K OZHOMY YpPaBHEHHIO IPYrOro YpaBHEHHS, YMHOKEHHOI'O Ha
IIPOH3BONIBHOE YHCIIO.

3. IlepeMeHa MecTaMH JIBYX YPaBHEHHH.

[lIycrs teneps a,, #0.(Ecimm @, = 0,T0 MBI IIOMEHAEM MECTAMH IIEPBOE YPaBHEHHE C TEM

YPaBHEHHEM, e KO3(h(HIIMEHT IIPH x, OINHYEH OT Hyms). McKmoumMm Tenmeph x, H3 BCeX

ypaBHEHHH CHCTeMbI, HaUHHAas CO BTOpOro. /[ BTOro KO BTOPOMY YPaBHEHHIO ITPHOABHM

a,
IIEPBOE YpaBHEHHE, YMHOKEHHOE Ha (——= ), 3aTeM IPHOABHM K TPEThEMY YPaBHEHHIO ITEPBOE,

a,

a
YMHOKEHHOE Ha (——*) H T.J. K IIOCTIeIHEMY YPaBHEHHIO ITPHOABHM IIEPBOE, YMHOKEHHOe Ha (

)

a
— 2L, TIpH 5TOM ITOITYIHM CHCTEMY

a,
Cl X, FCpXy e X+ e, X, = a,
Cy Xy +eeodcCo X, +-+cC, X, = a,

h c .X,++c X +--+c X =a
Jlamee, IIpHMEHHB Te K€ PpacCYKIeHHSI K IIOTYYeHHOH CHCTeME, HCKIIOUHM H3
YPaBHEHHI, HAUHHAS C TPETBETO x, H T.1.
[Tpomonkast 3TOT Iporecc, MBI IIPHAEM K OJHOMY H3 ABYX CIIY4YaeB:

1. JIubo 1ocime OIpefeneHHOIo Iara IIONYYHTBCS CHCTEMA, COAEpIKalias
ypaBHeHHe BHAa O0-x, +0-x,+---+0-x,_ =¢ U ¢# 0. Torma Halra cHCTEMA HE HMEET PEIEHHH,

T.€. HECOBMECTHa.
2. THOO0 CHCTeMA He COAEPKUT ypaBHeHHe BHaa O-x, +0-x,+---+0-x =6 H 67 0.

Torma PaHO HIIH ITO3JHO MBI ITPHJAEM K CHCTCMC
Ci X, TCHX, T T CLX, T T C,X, =Q

C33I3+"'+Cq X, . ++C, X — d,

Y A I
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El) r=n. lTorma rnocieaHee YPABHCHHC ITOCJIeHEH CHCTEMBI HMeeT BHJI: c,.xX,=da,,

ﬂﬂ

OTKYAa X, = gk HPEAITOCIICAHEI'O YPaBHCEHHA HAXOAHM X, H T.J. H3 IICPBOI'O YPABHCHHA

C

iR

CHCTCMBI HAXOAHNM X, .

b) r<n.Torma crucremMa HMeeT OeCUHCIIEHHOE MHOXKECTBO PEIICHHIL.
3ameyaHue. C IPaKTHYECKOH TOYKH 3PEHHS IIPOIECC PEINEHHS CHCTEMBI MOKHO
OOIErYUTh, €CIIH BMECTO ITpeoOpa3soBaHHH HaJ CaMOH CHCTEMOH ITPOH3BOAHTH IIpeoOpa3oBaHHI
HaJl COOTBETCTBYVIOIIEN PacCIMPEHHON MaTPHIIEH CHCTEMEL.

[ IprMep. Penmts cHcTeMy MeTOZOM l'ayccea.

3x, —2x,+2x,—-3x,=2

e

Pemenne. PaccMOTpHM pacHIMpeHHYIO MAaTPHITY
(21 -1 1 1)

3 -2 2 -3 2
5 1 -1 2 -1
.2 -1 1 =3 4

3 5
YMHOXHB IIEPBYIO CTPOKY Ha —5 3aTEM YMHOJKHB IIEPBYIO CTPOKY Ha — 5 HaKOHEII,

YMHOXHB IIEPBYIO CTPOKY Ha — 1, CIOXHM IIEPBYIO CTPOKY IIOCIIEAOBATEIBHO CO BTOPOH, C
TPETHEH M C YETBEPTOH CTPOKOH. llomyunMm

21 -1 1 1)

11 91 2 1 -1 1 1)
B 79 g 2M0—77—9 |
o .2 3 L 71 0o -3 3 -1 -7
202 2 20 lo -2 2 -4 3,

0 -2 2 -4 3
\ J
B mocnegHen MaTpHIlE MBI YMHOJKIUIH BTOPYIO H TPETBIO CTPOKY Ha 2. Jlamee 1 u 2

3
CTPOKH OCTaBjIsIeM Oe3 H3MeHeHHS. (CIiepBa YMHOXHM BTOPVIO CTPOKY Ha — ? H CIIOXHM C
2
TPEThEH CTPOKOH, 3aTeM YMHOXHM BTOPYIO CTPOKY Ha _? H CIOKHM C YETBEPTOH CTPOKOHM.
[lomyurm
o -7 7 -9 |
- - 20 59 B 0o -7 7 -9 1 -
0 0 v = -= 0 0 0 20 -52
o0 o0 -2 2 00 0 -2 2
\ 7 7 ) \ [
( 2 1 -1 1 | W ( 2 1 -1 1 1
0 -7 7 _Q 1 10 -7 7 -9 1
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1
IlocnegHroro MATPHIY MbI ITIOJIVHILIIM, YMHOXHB TPCTBIO CTPOKY H4d 5 H CIIONIE C

YeTBEPTOH CTPOKOM. IIocimeHsIs yeTBeprasd CTpoKa O3HAYaEeT, YTO MBI HMEEM YPaBHEHIE:
O-x,+0-x,+0-x;+0-x, =7
CIIeIOBATEILHO, IT0 CKa3aHHOMY BEIIIIE CHCTEMA HECOBMECTHA.
[ IprMep. Permts MeTogoM ['aycca cHCTEMY YpaBHEHHII.

(x, +2x, —3x;, +5x, =1

2x, +3x,+4x, - Tx, =4
Pertenne. PaccMOTpHM pacIpEHHYIO MaTPHILY CHCTEMBI

1 2 -3 5 1)

1 3 -13 22 -1
B =

35 1 -2 5

2 3 4 -7 4

YMHOXHM CIIEpBa IEPBYIO CTPOKY Ha (—1) H CIOXKHM CO BTOPOH CTPOKOH, 3aTeM
YMHOXHM ITIEPBYEO CTPOKY Ha (—3) H CIIOKHM C TpeThbeH CTPOKOH H, HAaKOHEIl, YMHOKHM
TIEPBYIO CTPOKY Ha (— 2 ) H CIIOKHM ¢ YeTBePTOH CTPOKOH. ITomyyurm

1 2 -3 5 1Y (1 2 -3 5 1)

R o 1 -10 17 =2 0 1 -10 17 -2
0o -1 10 -17 2 O 0 0 0 O

0 -1 10 -17 2 ) (00 0 0 0,

BTopyro MarpHIly MBI ITOIYYHM CIIOKHB CIIEpBAa BTOPYIO CTPOYKY C TPEThEH, 3aTEM
CIIOXKHB BTOPYIO CTPOUYKY C 4eTBeproil. HyleBple cTpodkH BeIOpackiBacM. OcTaeTcs CHCTEMa

YpaBHEHHH
x, +2x, —3x,+5x, = 1

(*)
x,—10x, +17x, =2

bynem cuntath x; M x, CBOOOJHBIMI HEH3BECTHBIMH, OOO3HAYasI X Xx; =&, X, = B

M3 BTOPOrO ypaBHEHH A CHCTEMEI (*) HAHIEM X,

x, =10 -17 48 -2

[logcTaBHB X, B IIEPBOE YpaBHEHHE, ITOITYYHM:

x, +2(10a-17-2)-3a+54=1 wm

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

x =—17a+298+5.

Taxim o0pazoM, JaHHas CHCTeMA HMeeT OeCUHCIIEHHOE MHOKECTBO PEILEHHIA:

x, =-17a+298+5
x,=10a-178-2

Bonpocuet u 3a0 auu:
| PenmmTh cHCTEMEBI JIMHENHBIX YPaBHEHHI MeTOoLOM [ aycca:

ac(R)

(3x +2v +v =5 [ x — 2% +3v =6 ( 2x, —x,—x, =4
NOKYMEHT noarnncAH :
SNEKTPOHHOWM NOAMNMUCHIO 0:B) ¢3x, +4x, —2x, =11
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(2x, +4x, +4x, +6x, =18

) dx, +2x,+5x,+7x, =24
T) -
3x,+2x, +8x; +5x, =13

2x, +8x, +7x;+3x, =0

2 JBISIFOTCS TIM CHCTeMBI YPaBHEHHH, COOTBETCTBVIOIIHE MAaTPHIAM, IIOIYYAIOIHMCSI B
pE3VIbTATE BJIEMEHTAPHBIX ITPe00pa30BaHMI CTPOK PACIMPEHHON MaTPHIIBI, SKBHBAIIEHTHBIMH?
OOGOCHYHTE OTBET.

IlpakTHueckas padora 2. IIpon3BoaHbIe HEKOTOPLIX AJIeMeHTAPHBIX (pYHKIMIL. OCHOBHbIE
npasiia JudgepeHIHPOBAHAS.

Ilens: chopMHpOBAThE YMEHHE BBHIYHCIIATH ITPOH3BOAHEIE 3JIEMEHTAPHBIX (PYHKI[HH, HCIIOIb3YS
OCHOBHBIE TIpaBmIa AH(QEepeHIMPOBAHHS, MPHMEHSATh ITOTYYEeHHBIE YMEHHS IIPH pPeIleHHH
ITPAKTHYECKHX 3a]1a4.

Teopemuueckan wacmes:

[TpaBHIa BEIYHCIIEHHS IIPOH3BOIHBIX, CBSI3aHHbBIE C apH(IMETHUECKHMH JIeHCTBHAMH HaJl
(D VHKIIHSIMH.

1. IlocmosnHblll MHOMNCUNIEIb MOMCHO GbIHECHIL 3d 3HAK NPOoU3600HoLL. Huvimil croeami,
! i
eciu QyHKYUA U = go(r) tMeen 8 mouke X HpOU3GO0HYVIO U , MO 8 BMOoil MouKe

[i:ff.mr)r =Cu' (C = const).
[ Ipumep

f f

y=25cos X, 3 =(5cos x) = 5(cos x) =—5sin x.

II. Ilpouseoonas om anzebpauyeckoil cymMmuvl 06VX (QVHKYUIL paeHa anzedpaideckoil
CYMMe NPOU3EOO0H bIX 0N IMUX DYH KLl

boree TOUHO: eciH (1)}J'HIG_[I]II = @(.}C) HV= W(.}C) HMEIOT B TOUKE X ITPOH3BOJHEBIE, TO

[ Ipumep

y=x -3x+2x-1,
V' = (;1:5) - (3.3:3) +(2:s:)F —(1)r =5x" —6x+2.
III. Ecnu chyuxyuu 1= go(*r) U v= t;/(.x) uMeon 6 mouke X HNpPoOU3GOOHblE, MO
cnpaeeontieéa hopmyna

r
(v) =u'v+uy'.
[ Iprmvep

V= (r - Bx)sin.x:,
f F
r

V= (.xj — 3.1:) SIN X + (.:!u:j — 3.1:151113:) =(2x—3)sinx+ (.xj — Bx)msx.

[ Iprmvep

y=(x-1)x-2)x-3),
Y =(x-2)x-3)+(x-1)x=3)+(x-1)x-2)
IV, Ecnu ¢pynxyuu U = qo(x) uv= lﬁ(x) 1melom @ mouke X Hpou3800Hble, NpUYeM 6

smoii mouxe V = 0, mo cnpaeeonuea popmyna
f
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y:

x+1

x—1

. B coOTBeTCTBHH ¢ (pOPMYIIOH HaXOIHM

) (=) -+ 1))

-2

y:

(x-1)

TGy

(xil).

[TpH BeIYHCIIEHHH ITIPOH3BOJHOM () VHKIITHH IIEIIeC000Pa3HO ITOIb30BaThCS CIEYIOIIHMHI

(hopmyTamH: . . |
y=—o3 Yy =—pm-u (@ — NOCTOsSIHHAA BeJIHYHHA);
y=un y =nu"',u
(n — n06oe AeHCTBHTENBHOE YHCJO)
’ 1 ’
y=Vu; ¢ = 21/'“;
y=a* y =a*-lna-u', y=e% y = e"u a >0, uael
y = logau; y‘=—-u logee = ——:
y=Inu; y"r::-;ll-u";
y = sinu; y' =cosu-u';
Yy = cos u; y' = —sinu - u’;
1 ’.
y=tgu; Y = oagz s
' I
y = cigu; Y == sima?’
Yy = secu; y =secutgu-u’;
y = COSec ; - Y = —cosecu -ctgu - u';
Y = arcsin u; Yy = ]/'ILT u'
. ’ l v,
Yy = arccos u, y' = —u;
/ i
-y = arctg u; YV =11m u';
' 1 ’
y = arccig u; y=—T13mk
3agaun

3amaua 1. HaliTi mpon3BogHYIO ()YHKIIHH B TOUke X=0:

B ) i 3 . ]
- 3 2 i [ In|1-—tg | x* sin— ., x#0,
1. f(z) = sin (r + am;). r#0, 4. f(z)= ( ( .r)) .
0, z=0. | 0, =z=0.
F tg (.‘r 51[13) xr # (0
— e . 4 T Ll §
2. flz)= 8 (I {'ﬂ‘-gi_) 2z, 70, 5 f(z)= o J.:ﬂr
™ |
' arcsi : f 14 (1422802 ) -1, 2£0
3. flz) arcsin (.r msg). x # 0, 6. f(z)= Vl+ n + < sin =y Bt €T 7 U,
| 0, z=0. | 0, z=0.

3amaya 2. HaiiTH mpon3BOgHbIE () YHKI[HI:
. 1. y=2x"+5x - 7x—4

2. y:\/;

3. y=—-clgx—x

1

_ﬂGI{YMEHT NMoanncAH
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8. =
Y e’ +1

0 y=2"

10. y= wx

Borpocer

1. CdopmynmHpyHTe 3aJauH, IIPHBOISIIIIE K IIOHSITHIO TTPOH3BOIHOH.
2. JlaiiTe ompeieneHHe IMPOH3BOIHOMN (PYHKIIHH B TOYKE.

3. CdopmynIHpyHTe OCHOBHEIE ITpaBHiIa JH(P(epeHIIHPOBaHH .

Ilpakmuueckaa padboma 3. 3ameHa nepeMeHHoOl 6 HeoOnpeoleleHHOM UHmezpdale.
Humezpuposeanue no uvacmam. Humezpup oéarue 3nemeHmdapHoix opodeu. Humezpup oé aviie
P AUUHOHAIbHBIX (DYHKUUIL
Ilens: chopmipoBaTh YMEHHE BBIYHCIIITH HEOIIPeAelIeHHBIH HHTErPall ¢ ITOMOIIBI 3aMeHBI
IIepeMeHHOH H II0 4YacTSM, HHTeTPHPOBaTh 3IIeMeHTapHEIe MPOoOH H paliOHAIbHBIE ()YHKITHH,
ITPUMEHSTH TIOJIYUYEHHBIE YMEHHUS ITPH PEIEHHH ITPAKTHYECKHX 3a1a4.
Teopemuueckan wacms:

3aMeHa IIEPEMEHHON B HEOITPEJIETIEHHOM HHTEIPAJIE.

Teopema: Ecmi TpeGyeTcsa HAHTH HHTETPal _[ f(x)dx , HO CIIO’KHO OTBICKAaTh IIEPBOOOPA3HYIO,
TO C IIOMOIIBIO 3aMeHBI X = (1) i dx = ¢'(t)dt momyyaercs:

[ f(x)dx = [ fl@e)@'(t)dt

[IprMep. HaliTH HeonpegeneHHBIH HHTErPall J.\J SIN X COS xdx .

CrenaeM 3aMeHY ¢ = sinx, dt = cosxdt.

Jedt = [ dt = 250 o2 sac
3 3

[Iprmep. j:s:(:s:3 +1)* dx.
dt

BaMeHa 1= x +1. dt = 2xdx, ffl‘:z—; [Tomydqaem:
X
vdt 1 e o5, 1 2 . ¢’ x*+1)°"
_[f’“—:—_|'f3’“(::@'f:—-—f”‘+C‘:—+C:(1lf e
2 2 25 5 5

HMHTerpupoBaHHe 10 YaCTSIM.

Crioco0 OCHOBaH Ha H3BECTHOH (POPMYyJIe IIPOH3BOIHOH ITPOH3BeAcHHT: (uv) = u'v + v'u,
I7Ie U H V — HeKOTOpBIe PYHKIIHH OT X. B muddepentmanproii popme: d(uv) =udv + vdu.

[IpoHHTerpHpoBaR, IIOIYYaeM: J.CI(IIV):J.HO?V—FJ.VICIH: a B COOTBETCTBHH C

IIPHBEIeHHBIMH BBIIIIE CBOICTBAMH HeOIIpeJeleHHOIO HHTeIrpana; uv = Izidv+ J.wfu HITH
J.Hcfv = Uy — J.wi'u :

[Tonyymnn (opMylly HHTETPHPOBAaHHSA IIO 4YacTSM, KOTOpas ITIO3BOJISIET HaXOIHTh
HHTErPajIbl MHOTHX 3JIEMEHTAPHBIX (DYHKITHI.

. u=x", dv=sinxdx,
[ Tprnep. Ix‘ SIN xdx =

— —X COS X+ IGGSJ: 2xdx =
dii = 2xcdx: v=-—CcoOsx

AOKYMEHT NoarnncAH
SNEKTPOHHOW NoanUChLIO _ . _
Ceptudbikatr: = 12000002A633E3D113AD425FBS0002000002A6 I~ ISIII .xcfx] = —x cosx+2xsimnx+2cosx+ C.
Bnapeneu: LLebayxoea TaTeRHa AnekcaHapoBHa
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Kaxk BHJIHO, ITOCIICHOBATCIIbHOC IIPHMCHCHHC (prI\-I}*'HLI HHTCIPHPOBAHMA ITIO Y4dCTAM
ITO3BOJIACT ITOCTEIICHHO YIIPOCTHTD (b}"HICL[I[EG H ITPHBECTH HHTCI'PAJl K TﬂﬁHIFIHDIVI}".

u=e', du=2e"dx; ,

[ IprMeD. Ie” Cos xdx = —e'sinx— Isin.x e dx =

dv=cosxdx, v=sInx

Ea ]

2X 2x
u=e " du=2e"dx a ; . e
_ - ’ —e " 5111.3:—2[—3‘“’ CGSI—I— CGSI-QE‘I(.{TTIZEJ SIN X +
dv=smnxdx, v=-cosx,

+2e" " cosx— 4](::35;1:2”(.{1:

BupgHo, 4ro B pe3ynbTaTe IIOBTOPHOIO IIPHMEHEHHS HHTETPHPOBAHHS IIO YaCTSIM
(YHKIIHIO He VYAaJoCh YIIPOCTHTh K TaOIHYHOMY BHIY. OJHAKO, ITOCIIEAHHH ITOTYYeHHBIH
HHTErpaJl HHYEM He OTJIHYaeTcs OT HCXOAHOro. IloaTomy IlepeHeceM €ro B JIEBYIO 4YacTh
PaBEHCTRA.

5_[:-33"' cosxdxy = e”*(sinx + 2cos x)

2x
) e .
Ie"" COS xdx = ?(sm:s: +2cosx)+C.
TaxkmmM oOpas3oM, HHTErpajl HaHaeH BOOOIIE 663 MIpHMeHEeHH TaOIHI[ HHTETPalIoB.
HMHTErpHpOBaHHE 3JIEMEHTAPHBIX APOOE.

BHEMEHTHPHBIMH HAa3BIBAIOTCH ,[[pEJ'ﬁH CIEAYIOIMIHX YCTBIPEX THIIOB.

L. m, N
ax+b ax” + bx+c

It IV, My + N
(ax+b)" (ax” + bx+c¢)"

"':l
m, N — HaTypalbHble YHcaa (m > 2, n > 2) u b™ — 4ac <0.

[IepBBIe ABA THIIA HHTETPAJIOB OT BJIeMEHTAPHBIX APOOEH JOBOIBHO IIPOCTO IIPHBOLSTCSI
K TaOIIMYHBIM ITOACTAHOBKOM t=ax+ b.

L [ L2 Ly o= Linfav a4
ax+b a*t a a

I o zlj"ﬂ:_ L - : _.c
(ax+Db)" a’t” a(m—1)t" a(m-1)(ax+ b)"

PaccMOTpHM MeTOJ HHTEIPHPOBAHH A 3JIEMEHTAapHBIX Apodei Buaa lII.
HMuterpan apodu Buaa I1I MoXeT OBITE IIPeACTaBIEH B BHE:

A Ap
Av+B 5(2x+p)+[ zjdA 2x4p o (p AP dx
I | - S (52 -

X'+ px+gq X'+ px+g 2 x" + px+gq X+ px+q
A ) A d A ) 2B-A4
zalnx*+px+q‘+[ _?p]-[ . Y - :Eh'l‘x‘+px+q‘+ p :
e fis
[IOKYMEHT MOAMUCAH | 4

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TatkaHa AnekcaHapoBHa
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31echk B 00IIEM BHJIE TIOKA3aHO IIPHBEAeHHE HHTerpana apodu suga Il x 1sym

TaOJIMYHBIM HHT T PaIaML.
PaccMoTpHM ITpHMEHeHHE YKa3aHHOH BbIIIEe (D)OPMYIIBI HA IIPHMEpPaXx.

[ [prmep.
Tx—2 84x — 24 84x — 24 u=6x-5 du=G6dr,
I ’!‘x_ dt:_[ 7 i d‘l’t:j I_a:. dt:‘: H+5
3x - 5x+ 4 36x" — 60x+ 48 (6x—15)" +23 X = ; ;
_ lj-l-’-’luJ:TO— 24{1,” —__[ udu 23_[ ﬁcfu _ z]n(ug +23)+ 23 aretg U~
u- +23 1 +23 u-+23 06 34/23 \/ﬁ
:—11'4361: —60x+ 48‘+@arcrn 6;/%5+c.

2 2

BooGmie ropops, ecinH y TpexwieHa aXx~ + bx + ¢ BeIpakeHHe b~ — 4ac >0, To apo0k 1o

OIPEHETIEHHIO He SBJISIETCS 3JIEMEHTAPHOM, OJHAKO, TEM HEe MEHEE €€ MOXKHO HMHTEIPHPOBAaTh
YKa3aHHEIM BBIIIIE CITOCOOOM.

[ IpimMe.
X— X — =x+3 du=dx —15-
J- ,,ST 3 fi':s::_[ 51:3 g U=Xx { X :J-Suﬁl5 3‘_&{_5-[ e
x +6x—40 (x+3)" —49 X=u-3 u- — 49 u'—49
- 18 du zélnluj—f—l‘})‘—181n1£_7‘+C——h1‘1: +6x— 40\——111’: Hee
u —49 2 u+7| x+10
[ Iprnvep.
= 3. di
I 33:Jr4 fﬁ:_j 3x+4 . {u x— L= } I3H+9+4ff” 3I ud
N7 - x* +6x V16— (x-3)° x=u+3; V16— 1" \/16—1;
+13J.\/ ch - :—3\/16—1.5 +13a:rcsinj+€-—3w/7—x3—6x+13mcsinx_3+0.
16 —1-

PaccMOTpHM TEIIeph METOIBI HHTET PHPOBAHMS IIPOCTENIIX Apoden IV Trma.

CHayaja paCCMOTPHM YaCTHBRIH caydyan mpu M =0, N=1.
dx

Torma wmHTerpam BHIA I - — MOJKHO ITyTEM BBIJETIEHHS B 3HaMEHATEIE
(ax” + bx+c)
d
IIOJTHOTO KBajipaTa IIPeICTaBHTh B BHJIE I % )H . Cnenaem ciegyromniee mpeodpa3oBaHHE:
-+

_1 s+ —u’ 1 1 udu
I(u +.5)" - I(HE-I—S) '[(u N I(u +5)"

Bropoii HHTETpal, BXOJISIIINI B 3TO PaBEHCTRO, 6yz[em OpaTh IO YaCTSIM.

udu
dv, = . w, =u, du, = du,
(" +5)"
O003HaAYNM: < >
¢ udu 1 |
NOKYMEHT NMoanncAaH )(Hj I S)r:—l 3
SNEKTPOHHOW Noannceio ' /
Ceprudmkar: 12000002A633E3D113AD425FB50002000002A6 (.‘fH
Bnapeneu: [lebayxoea TateAHa AnekcaHapoBHa I — ;

(1 + )
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,HJIH HCXOJHOI'O HHTCI PaJla ITOJIVHACM.

J- du _J- N 7 1 J- du
W +s5)" s @ +9)"" sQu-Dw +5)" s2n-2)

(w” +5)""

I du U 2n—13 J- du

(i’ +5)” S(Zn 2)(u” +3)”1 s(2n-2)7 w® + 5"

[TomyueHHas (opMylla Ha3BIBAaeTCS PeKyppPeHTHOM. Ecii mpuMeHHTh ee n-1 pas, TO
dut

“+s
BepHeMcs Tereps K I]H'rerpaﬂy OT BAeMeHTapHOH Apodn BHaa IV B 001eM ciry4dae.

ITOIIVHHTCA TaOITHYHBIN HHTCIPaJI J.

Mt N Mot N (u=2ax+b; du=2adx;
[ dx = (4a)" | el ——dx={ u_b b=
(ax” +bx+c) [(Zﬂerb)‘Jr(-ﬂﬂc—b‘)] X = 5 s=4ac—-Db",

M(u—b) A7
(4.{1) J- " P (4a)” M_[ 1idu +2.51N—Mbj du
(u +5)" 2a (1" +5)" 2a (1° + )"

- 2
B IIOIYUEHHOM pPaBEHCTBE IIEPBBEIH HHTErpal C ITOMOINBIO IIOACTAHOBKH f = 1 + §

IIPHBOJHTCH K TﬂﬁJ]IIl]HOI\rI}" J.—H ., d KO BTOPOMY HHTCIPAIIy ITPHMCHACTCA PACCMOTPCHHAA BBIIIIC
I

peKyppeHTHas (popMyIIa.
HecmoTpss Ha KaKVIIYIOCS CIOKHOCTh HHTETPHPOBAHHS 3JIEMEHTAPHOH JPOOH

BHAa [V, Ha IMpaKTHKE ero JOCTATOYHO JIETKO ITPHMEHSTE I IP00eH ¢ HeOOJIBINOH CTEINIEHBIO 71,
a YHHBEPCAIBHOCTHL M OOIMHOCTH ITOAXOJA MEIaeT BO3MOKHBIM OYEHBb ITPOCTVIO peaTH3al[HIO
3TOro MeTojia Ha D BM.

| [prMep:

u=x-2, du=dx
J- ,,3x+5 ,,cir:_[ 33:4:5 = =_|.3H,,+6+?ffu=
(x~—4x+7)" ((.x—Z)‘JrB)‘ X=u+2; (™ +3)°
t=u +3;
:3_[ f.tdu "‘“I ) ; BIdr z.: N 1 I :cfu _
(u’ +3)° (u’ +3) dfz?udu; 29t 3-2(w +3) 3:2Yu +3
3 11 11 1 3 11(x—2) 11 x—2

+ C.

= — arctg—+C = — + arctg

2 6(u” +3) MV 2(x* —4x+7) 6(x —4x+7) T3 J3

HMHTEerpHpoBaHHE PaIOHAILHBIX (DYHKIHH.
HMHTEerpUpoOBaHIe PallOHAIBPHEIX IPOOEH.
JI15 TOro, YTOORI IIPOHHTEIPHPOBATh PAIIHOHAIIBHYIO AP00h HEOOXOMIIMO
PasIOKHUTh €€ Ha BIIEMEHTapPHBIE IPOOH.

Teopema: Ecrmi R(x) = O(x) - IIpaBIJIbHAS pallHOHaIbHasA ApPo0k, 3HAMEHATEID
P(x)
vam'\ FnTnﬂﬁH— TIMaTTMTaADTTASTT D DTTIITS TTImMumiTTInDaTTS 1 1
PGO-KOTOpSl HpencTanter B BHTe HPOHIBEX HHSI JTHHEHHBIX H KBaJpPaTHUHBIX MHOKHTeNIeH
SNEKTPOHHON noarnmceio BHTCJIBHEIMI KGB(l)(bI]I[HEHTEHvﬂI MOYKeT OFRITh
CepTudimkar;, - 12000002A633E3D113AD425F BS0002000002A6 b)P(x + px + g)t . (x’ + rx + s)*), TO 5TA TPOGH
Bnapeney;  lle6ayxosa TaTbaHa AneKkcaHapoBHa ‘ “

ﬁ[E,I[}"IOH.[Eﬁ CXEME.
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O(x) A, A, A B, B, B, M x+ N,
= + —+ ...t + ...+ + —+ ...+ + —
P(x) x-a (x—a) (x—a)” (x-b) (x—-b)" (x-b)* x"+px+gqg
M,x+ N, M.,x+ N, R x+ S, R,x+ S8, R x+S,

+— — 4+ — — .+ +— 4 — L
(x"+px+q) (x" +px+q) X +rx+s (x +mx+s) (x~ +rx+s)

_|_

rae Ay, Bi, Mi, Ni, Ri, S; — HEKOTOpPEIE TTOCTOSHHBIE BEITHYHHEL
[Ipp HHTErpHPOBAaHHMH pPalMOHAIBHBEIX Apo0OeH IIpHOeraroT K Pas3IOoKeHHIO
HCXOMHOH ApOOH Ha 3leMeHTapHbIe. g HaXoKaeHH BeJIMuHH A;, Bi, M;, Ni, R, S; IpHMeHSIOT
TaK Ha3bIBAcMbBIH MeTOJ HeolpeJeJeHHbIX K0Y(P(PHIHEHTOB, CYTh KOTOPOIO COCTOHT B TOM,
YTO JIJIS TOr'O, YTOOBI JBA MHOIOUYNIEHA OBUIH TOXKIECTBEHHO PAaBHEI, HEOOXOIHMO H JOCTATOYHO,
yTOOBI OBUIH PaBHBI KO3(D(PHIHEHTHI ITPH OJHHAKOBBIX CTEIIEHIX X.

[IprMeHeHHe 3TOro MeTo4a PacCCMOTPHM Ha KOHKPETHOM ITPHMEPE.
[ Ipiep.

Ox” —30x" +28x— 88
I(x3—6x+8)(x3+4)
Tk (x"=6x+8)(x"+4)=(x—2)(x—4)(x" +4), 10
9x3—30x3+28x—88: A N B +Cx+D
(x-D(x-D(x*+4) x-2 x-4 x +4

HPI[BG,I[H K GﬁH.[EI%I}" SHAMCHATCIIIO H ITPHPABHHEAA COOTBETCTBYIOIITHE THCIIHTCIIH,
TITOIIYHACM.

Ax-Dx" +D+B(x-D)(x* + D+ (Cx+D)(x" —6x+8)=9x" —30x" +28x 88
(A+B+C)x’> +(-44-2B—-6C + D)x" +(44+ 4B +8C - 6D)x+ (-16A4—-8B +8D) =
=Ox’ —30x" 4 28x— 88.

dx

(A+B+C=9 (C=9-A4-B

—44-2B-6C +D = 30 D=-30+44+2B+54—6A— 6B
|44+ 4B +8C — 6D = 28 |24+ 2B+4C—-3D =14

_164-8B +8D = 88 24+B-D =11

(C=9-A4-B (C=9-A4-B
D=24-24-4B D=24-24-4B

124+ 2B+36— 44— 4B—-72+6A4+12B =14 144+10B = 50
2A4+B-24+24+4B =11 44+ 5B =35
(C=9-4-B (C=9-A4-B (4=5
D=24-24-4B D=24-24-4B B=3

144+10B = 50 144+10B =50 lc=1

50— 10B+5B =35 B=3 D=2

Htoro:

j > dtJrI 3 errI szdrlenlx—Z‘JrBlnlx—f-l‘JrJ. 3.1' fi*rJrj 32 dx =
x—2 x—4 x +4 x +4 x +4

1 ) X
= Sh'll.x— 2| + 3]1'1|.x— 4| + Eln(x‘ +4) + arcngJr C.
ANOKYMEHT NoanncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudnkar:  12000002A633E3D113AD425FB50002000002A6
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"o

1. /{.r +1)e” dur. /nrrﬂill.rﬂ'.r.

3. /.r'l sinr dx. 4. /{.r"’ + 2x + 3)cos rdx.
5. f.rlll.rrf.r. 6. f : J.., dz.

sin” xr
7 /f:’ cos x dzx. 8. f.rz arctg rdxr.

9. /.sinln:{!r. 10. /-IEEIEII.

Samaya 2. BEI‘IHCJIHTB HHTET PaJIbI:

= S — + 7} 7 (mopcraHoBKa .::=;’); |
2) I = 5 .t-,/Er—_x (nu,u.c*ral-luﬂua X = —z-) .

dx
Iy =
) s Esinx{«lsin’:—&msx

(noACTaHOBKA ctg X = 2),

3agada 3. Pa3noKHUTE Ha IIPOCTEHIIHE APOOH CIEAVIOINHE pallHOHAIBHEIE TPOOH:
l llx—4
) X2 —8"
YKasaHHe: 3HaMeHaTelb PassioRHTb Ha MHOXHTEJH.
9) 2x3 - 41x —91 3) I — 2413 — 41x-}-20
{-f—-llfx F3) (x—4)’ E+Dx+2)x—=3)(x—2)’
4 —%x+2 . . lix4-40
) {x—-l][:—?}{x—.’]]' ) d(x—4)(x-+2)°
6) 3x' 4 23x4 28
F+EEHE—49"
3anmaua 4.
BBIYNCIHTE:

h L...la" 2) jm—ax' 3) .g-i—?x' 1) é_ixa_x: 5)5-“-—9'

3agadya J.
BBEIUHCITHTE;

dx , dx _ - d .
D 1, ="j‘x'+4x+li‘ 2) "=LT-|T.FT+-‘T' 3) Iy = x"-l-.?;-l-ﬁ'

dx dx dx
3agaya 0.
BBIYHCITHTE:
dx . dx .
) S 5xf ++ 9x - 10’ 2) S ?xl—-ax-}-s ‘
3) 5 ) 5
Oxt 4 x4 12 G.t'+7.r+i5
dx
) jﬂx’-—- x4 17"
R Arrmnnrr:
AOKYMEHT NOArnuncAH .
SNEKTPOHHOM NOANMUCKIO I B HEOIIPCACICHHOM HHTCIPAJIC.
Ceptucpukat: 12000002A633E3D113AD425FB50002000002A6 2T SIM.
Bnapeneu: LLlebayxoea TaTbaHa AnexkcaHapoBHa HATh MeTOJ HHTEIPHPOBAHHS IT0 YacT IM?
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5. Kakasg apo0p Ha3eIBACTCS PaIiOHAIBLHOH !
6. Kakag paigioHampHas Apo0b HAa3BIBAETCS IIPABHIILHOM?
7. Kak pasnoXHTh ITPaBHIIbHYIO P00k Ha IIPOCTEHIIHE?
8. B 4eM CyIIHOCTh METO/Ia HeOoNpeelIeHHBIX KO3 (P(HIHEHTOB?
Ilpakmuueckaa padvoma 4. Hacmuble npous3éo0Hsle nepeozo nopaokd. HYacmwoie

npou3600Hble 6blCHIUX nopAOKos. llonusiii ouggpepenuuan Gyuxkuuu. J[ughghep ernunanst
BLICHALIX NOPAOKO6. /[Uhghep eHUUPOBaAHIE CIOMHCHBIX U HEAGHBIX (DYHKUUIL

Ilens: copMHpOBaTh YMEHHE BBIUHCIIATH YaCTHBIE ITPOH3BOAHEBIE H JH((PepeHIIHaN () YHKITHH
HECKOJLKHX IIepeMEHHBIX H IIPHMEHSTh TOIYYEHHBIE YMEHHS IIPH PEelIeHHH ITPaKTHYeCKHX
3a71a4.
Teopemuueckan wacms:

[Tyctp B HekoTOpoH oOmacTH 3afaHa (QyHKIHS z = (X, y). Bo3sbMeM IIPOH3BOIBHYIO

Touky M(X, y) H 3agaJuM IIpHpanieHHe AX K ItepeMeHHOH X. Torga BenmmanHa A,z = f[( X + AX, )
— (X, y) Ha3pIBaeTCS YaCTHBIM NpHpameHneM (PYHKI[HH 110 X.
MOXKHO 3armicarhb

A _Jx+Any) - f(x%y)

Ax Ax
. Az . .
Torma ilmn & Ha3bIBAETCS YACTHOH NMpom3BoaHoH QyHKINH Z = (X, V) 1o X.
I— I
Obo03HaUeHHE:
o=, of(x,y) ,
— Iy , fo(x ).
ox ox

AHaIOTHYHO OIIPEACIACTCA HdCTHAA ITPOH3BOAHAA (1)}"]-]141[]?[}1 IO Y.

o= . x,v+Av)— f(x
—:lllnf( :y y) f( :y)
ay Ay —l ‘ﬁy
- - o=
FE“METPH‘IECEHM CMbBICJIOM YdCTHOH HPQHSEG,[[HGH (,I[GH}"CTI]T\-I a—) ABIIACTCSH TAHI CHC
X

yIJla HaKIOHA KacaTeIbHOH, IIPOBEJeHHOH B TOYKe No(Xp, Vo, Zo) K CEUYEHHIO ITOBEPXHOCTH
TUIOCKOCTBIO YV = V.

L@ QepeHyuposate KO MIOILILIL
1.Ecnu << f(I= J”)= I=I(f)= Y= y(f)"r-::

dz _of dx_ of dy
zt &xxt dydt

2. Ecnu 2 =f(;::, J’\L X =I(f~, E), ¥y =y1:£, s)_,m:

dz _of dx of dy
zt X xt dyd

& of ox i gf oy
& Oxds O &
o 4 oz 574 d
dz =—dx+—dy =—dt LI B
o oy ok 73
TTaoory ma  mindhdhanansrsrmra mans ﬂunm’rnnlr — 1
ORYMENT HORMACAH -z = {(X, y) Ha3pIBaeTCA ITaBHas JIHHeHHas
SNEKTPOHHOW NOAMNMUCKIO \Z B TOUKE (X, y):
{Bjepmdmr{j'ﬂ: 12000002A633E3D113AD425FB50002000002A6 Y+ f: (Ij _}’)d}r’
nageneu; lLlebayxoea TateAHa AnekcaHapoBHa
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Jnst GYHKIH TPOH3BOIIBHOIO YHCIIA TTIepeMEeHHBIX:

df (x,v,z,..,1) = idx—l—idy—F...—l—idf.
ox dy ot

vz

[ Iprvep. HaliTh mmonmHeIi guddepeHiman QyHKIHA ¢ = X

di :%dx-l—%dy-l—%{k
ox oy oz

au 2 -’3'_— 614! .’j'_ au ,:j'— 7
— =y zx", —=x""Ilnx-2vs; —=x""lnx-y";
) ) 3
ox oy oz
2 1 2e_ » 2 A oLnla
du=vzx' " ldx+2x"C yzInxdy + v x’ 7 Inxds

YacrHbIE NMPON3B0AHbIC BBICHIHX IMMOPHIAKOB.

L [i] e £2 =(£)
28 o)
ng'}: - :x[aal{} HITH f;m = (f;z"l':

;;J; N ;{Z{J HITH f,@; = (f,z"lr,

JndPepeHHAIbI BhICIHAX NMOPAAKOB:

2 2 2
d*f =L g 1227 ety + 2Ly,

» »m I
LRy A M
B I (m — k)
G o, )
d* f =| —de+—d :
f [a:.; Y y] f
FcTdew gy
rue P oy - onepaTop JHbbepeHIHPOBAHHA
Bonpocst u 3adauu:
Sagaua 1.
HaiiTH 4acTHBIE IIPOH3BOJHEIE 1O BTOPOTO MOPSAKa BKIIFOUHTEILHO 3aJaHHBIX () YHKIIHI:
1. z=¢€%, 2. z==zxln(z/y).
3. z =sin(zy). 4. z = e” cosy.
5. 2= /a2 +y2. 6. 2 =In(z*+y).
7. z = +/2zy + 12. 8. z=In ¥xy.
OOKYMEHT MOAMWUCAH 21+ y)t.

SNEKTPOHHOW NOANMUCLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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1. z=u+v*, u=zc+y, v=x—y

2 2 In(u® + v4). U = Iy, v=x/y.

g 2 Th u = Sin I, U= COS Y.

. z=u*+4 2, u = r*° —y-. v = e*V,

J. z=arctglu/v), = rsiny, U= I COS8 Y.

D. 2 inl u !':l. u I* <+ _:,.r". A .

f. 2 u” -+ |""'. [ In \ I + _:,r:, i arctgly/xr).
5. 2 Vv U, L In(z* + _u" |, ) -F','.F“I-

9. z=¢e", u = Inx, v = Iny.

10. 2 = In(u/v), u = smixr/y), v =\ x/y.
Samaya 3.
Haiitu rmpon3BoHbIe (DYHKI[HI, 3aJJaHHBIX HESBHO:

1. ¥* ¥, 2. U 1 4+ v*.

3. y=x+Iny. . z4+y=¢€"""Y,

5. eV — y"r - ., 0. r—y+ arctgy = L.

7. ysinx — cos(z — y) = 0. 8. sin(zy) — e —x°y = 0.
9. 1+zy—In(e™ + e *¥)=0. 10.2* - 2xy+y*+x+y—2=0.
BOITpoCHI:

1.JlaiiTe ompeieneHe YaCTHOIO IIpHpaieHH I () YHKIHH 110 He3aBHCHMOH IepeMeHHOH.
2.YUTo Takoe ITOITHOEe IMpHpalleHHe (PYHKI[HH?
3.Uro Takoe 4yacTHas IIPOH3BOJHAS (PYHKIIHH HECKOIBKHX IlepeMeHHBIX? Kak

0003HaYaeTCsA YaCTHAS IIPOH3BOAHAS?
4.110sICHUTE reOMETPHYE CKHIT CMBICIT YaCTHOH ITPOH3BOHOH.

5.Uto Ttakoe gud depeHIHAaN (YHKIIHH HECKOIEKHX ITepeMeHHBIX?

6.UTo Takoe mHHeapH3aIHs ()YHKIHIT?

7 IlosHuTe nipaBHna JH((epeHITHPOBAHH I CIIOKHBIX H HESIBHBIX (DYHKIHH.
8. Kaxk HallTH YacTHBIE MTPOH3BOAHBIE BTOPOI'O, TPETHETO, ..., N-TO ITOPSAKa?

0. 3armmmTe popMYyITY A BEIYHCIIeHHI JU( (epeHIHaIa BTOPOro MOPSAKa (PYHKIHH
IBYX IlepeMeHHBIX.

S. Ilepevenb 0OCHOBHOH M JOIOJIHHT €/IbHOH JIHTEPATYPbl, HE00X0JHMOMH /ISl OCBOECHHA

M CHHAILTHHbI
IlepedeHb OCHOBHOM JIMTEPATYPhI
1. I'ycak, A. A. Bricrmag marematnka. Tom 1: yueOHHK / A. A I'ycak. — MHHCK:
TerpaCucremc, 2009. — 544 ¢. — Pexam goctyma: hitp://www.1prbookshop.mi/28059. html
2.I'ycak, A. A. Bricrmag maremarmka. Tom 2: yueOGHHK / A. A I'ycak. — MHHCK:

TerpaCuctemc, 2009. — 446 ¢. — Pexxum gocrtymna: http: //www.iprbookshop.1u/28060.html
IlepeyeHb JOMOJTHHTEILHOH JIHTEPATYPLI
| MHauBHAYalIbHEIE 3aJaHH 110 BRICIIEH MaTeMaTHKe. YacTs 1. JIMHeHHas M BEeKTOpHAas
arreOpa. AHammTHYecKas TeoMeTpHs JIudQepeHIIHaaIbHOe HCYHCIEHHE (DYHKIIHI OJHOMH
nepeMeHHOH: y4eOHoe mocobue / A. II. Psoymko, B. B. Bapxatos, B. B. Jlepxkagen, U. E.

L waxrrr - vrarr mvatrararrrarr A T1T DaSxcmrrrren L\
' OKYMEHT MOOMNCAH — I’[HHGK Brisrmmnag mxona, 2013, — 304 c.
SNEKTPOHHOW MOANUCHIO 166.html.
Ceptudmkar: 12000002A633E3D113AD425F B50002000002A6 i maTeMatike. UacTs 2. KOMITIEKCHEIE YHCITA.
Bnapenedu; lebayxoea TateAHa AnekcaHapoBHAa

JaJIbl. (D}fHIG_[I]II HCCKOJIbKHX IICPEMCHHBIX.
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OOBIKHOBeHHBIe JH(](epeHIHalbHbBIe YpaBHeHHS. yueOHoe mocobue / A. II. Pabymxko, B. B.
bapxaroe, B. B. Jlepxagen, U. E. IOpyres, mox pemakipen A. II. PaOyimko. — MHHCK:
Broisiimnas IIKOJIA, 2014. — 397 C. — Pexum IOCTVYIIA:
http://www .1prbookshop.1w/35481 .html.

3 UHauBHAVAIbHBIE 3aJaHHS IO BRICIIEH MaTeMaTHKe. Yactes 3. Pagel. KpaTHele H
KPHBOJIMHEHHEIE HHTErpalbl. DIeMeHThI TeOpPHH ITond | yueOHoe rmocodue / A. II. Pgoymiko, B.
B. bapxaros, B. B. [epxapen, M. E. IOpyre | nox pemaxipien A. II. PaOymko. — MHHCK:
Bremmsitmrasg mxona, 2013. — 367 ¢. — Pexmv goctyma: hitp://www .1prbookshop.mu/2021 1. html.
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1. O0mme moJ1oKeHHA

CaMocTosTellbHAA paboTa - IUIaHHpyeMas YuyeOHas, yueOHO-HCCIEQOBaTEIbCKAS,
Hay4YHO-HCCIIeJoBaTeIbcKasl padoTa CTYASHTOB, BEOTIONHIEMAas BO BHeaYAUTOPHOE (ayAUTOPHOE)
BpeMS II0 3aJaHHIO M IIPH METOAHYECKOM PYKOBOJICTBE IIpelojaBarels, HO 0e3 €ero
HEITOCPEICTBEHHOIO0 y4acTHS (IIpH YacTHYHOM HEIOCPEeACTBEHHOM YYaCTHH ITpelojaBaTells,
OCTaBRJLSIFOIIEM BeJYIIYIO POIIb 32 PabOTOH CTYIEHTOB).

CamocTtosarenbHasg padora cTyfeHToB (CPC) B BY 3e aBngeTcs BaKHBIM BHAOM Y4eOHOMH
H Hay4YHOH [JeqrelIbHOCTH CTyacHTa. CamocTogrenpHass paboTa CTYAEHTOB HIpaeT
3HAUHTEIBHYIO POJIb B PEUTHHIOBOH TEXHOIIOIHH O0YUEHH S

CaMocTosTenbHAS paboTa SBISETCS BaKHeHInel (OpMOH YCBOEHHS 3HaHHI. B Xoje
CaMOCTOSTEIIPHOH paloThl CTYIAEHTBHl VACHSIOT 3HAHHSA I10 KOHKPETHOH TeMe Y4ueOHOro
MaTepHala, 3aKpelUIstoT M YTOYHSIOT VK€ H3BECTHhIE M OCBAaHBAIOT HOBBIE KaTETOPHH.
CTaJIKMBasCh C HEJOCTAaTOYHO ITOHATHBIMH 3IIeMEHTAMH TEMBI, CTYAEHTHI CTPEMSITCI HaXOJIHUTh
OTBETHl MM (PHKCHPOBATh BOIIPOCHI UIS ITOCTAHOBKH M VSCHEHHS HX Ha KOHCYIIbTAal[HH C
ITPEIToAaBaTelIeEM HIIH BO BpeMs ITPaKTHYECKOrO 3aHATHSL

3aaun caMOCTOSATEIIbHOH PabOThI COCTOST B CIIEAVIOIIEM:

1. PasBUTH JIOTHYECKOE H allTOPHTMIYECKOE MBIIIIJIEHHE.

2. BripaboraTh IepBHYHBIE HABBIKH MATEMATHUYECKOIO HCCIIEIOBAHMS ITPHKIATHBIX
BOITPOCOB.

3. BerpaGoTars HAaBEIKH JOBEACHHS PEINEHHS 3aJayl JO IMPHEMIIEMOIO IMPAKTHYECKOIO
pe3ylbTaTa — 4HCIIa, I'pa(HKa, TOYHOIO Ka4YeCTBEHHOI'O BBIBOJIA C IIPHMEHEHHEM aJeKBaTHBIX
BBIUHCIINTEIBHBIX CPEICTB, TaOIIIII, CITPaBOYHHKOB.

4. BrlpaboraTh YMEHHE CaMOCTOSTEIBHO pa30OHparhCsd B MaTeMaTHUECKOM alllapare,
ITPHMEHSEMOM B IIMTEpaType, CBI3aHHOH CO CITEIHATFHOCTHIO CTY/IEHTA.

5. Hayuurp onepHpoBaTe aOCTpaKTHBRIMH OOBEKTaMH M aJIEKBAaTHO VYIIOTPEOIISATH
MaTeEMaTHYECKHE IIOHATHS M CHMBOJIBI JJIS BBIPAXKEHHS KOIMYECTBEHHBIX H Ka4eCTBEHHBIX
OTHOIIIEHH.

CaMocTosTeIbHAA padora CTYAeHTa 10 YUeOHOH JUCIHMIUIHHE «MaTremMaTHka) BKIIFOUAET
IIOATOTOBKY K IIPaKTHYECKHMM 3aHATHSIM M  BBOIOJIHEHHE  IIPAKTHYECKHMX  3aJaHMi,

CAMOCTOATCIIBHOC H3YHYCHHC TCM }"‘IE@HGI‘G MATCPHA4lla IIO pEI{GMEH,I[}"EMGﬁ JIMTCPATYPE H C

UOTINTTERNR AT AM T hANUATITINIIHLTY Naruvnrne

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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CaMoOcCTOSTeIbHAasd paﬁ OTa  IIO JHCITHIUIOTHE «MaTtemaTHKa» HallpaBJICHa  Ha

(pOpMHPOBAaHHE CIEAYIOIIHX KOMIIETeHIHH:

[InampyeMEle pe3yIbTaTEL
00yUeHIA IO JHCIHIUIIHE

K
Oft, YOpMyTHPOBKA Ko, ¢popMymiporka HHIHKATOPa (MOJTyIIF0), XapaKTepH3YFOIIIHe

KOMITET€HIHI STATIEL pOPMIPOBANILE
KOMITETE HITHIT, HHIHKATOPOB

OIIK-1. Criocoben N /1-10m3c.; 3HATH OCHOBEI [ IprMeHseT
ITPUMEH SITh ECTECTBEHHOHAYYHBIX U ECTECTBEHHOHAYYHEBIE U
€CTECTBEHHOHAYYHEIE U OOINEMHKEHEPHBIX HAVK, METOAOB | OOINEHHKEHEPHEIE 3HAHM L
OOIIEHH KEHEPHEIE MaTeMaTHYe CKOT' O aHalIM3a ! METOIBI MaTEMAaTHYECKOTO
3HAHHS, METOJIBI MOJETHPOBAHH 5. aHaJIM3a H MOJIETIMPOBAaHHS B
MaTeMaTHYECKOI'O N -20rmc1 [ IpuMeH ST IIpo)eCCHOHAIbHOMH
aHaJ3a | €CTECTBEHHOHAYYHBIE H NESTEIIBHOCTH
MO EIIHPOBAaHH A B OO0IeHHKEHEPHBIE 3HAHIS, METO/IBI
ITpodeCCHOHAIFHOM MaTeMaTHYe CKOT' O aHalmM3a
IESTEITBHOCTH MOJEITHPOBAaHIS B

PO eCCHOHAILHOH JeSITEIIbHOCTH.
N/-3omc1 OOmagaTe HABBEIKOM
IIPHMEHEHHSI €CTeCTBEHHOHAYYHBIX
H  OOIEHH)XEHEPHBIX  3HAHMI,
MeTOJIOB MaTeMaTHYeCKOI'0O
aHalIM3a M MOJCIHPOBAHHS B
Npod eCCHOHATTBHOH JeSITeIbHOCTH.

2. Ileb H 3aJa9H CAMOCTOSAT €JIbHOM PadOThI

Benviasa memp opraHmsanpi H ocyinecTBiIceHHI CPC coBmagaeTr ¢ Ienbr0 OOYVUEHHS
CTyAeHTa — (POpPMHpPOBaHHe HaOopa OOINeHay4YHBIX, IPO(ECCHOHAILHBIX H CIIEI[HAIBHBIX
KOMIIETEHIIHI OyayIero 6aKaaaspa o COOTBETCTBYIOILEMY HAITPaBIEHHIO IIOATOTOBKH

[Tpu opranmzarn CPC BaKHEIM H HEOOXOJZHMBIM YCIOBHEM CTAHOBSITCS () OPMHPOBaHHE
YMEHHS CaMOCTOSATENBHON paldoThl I IIPHOOpPETEHHS 3HAHHI, HABBIKOB H BO3MOXKHOCTH
OpraHM3aliy YYeOHOH M HAYVYHOH ASSTEIbHOCTH. Llenbio caMOCTOSTEIbHOH PadoThl CTYAEHTOB
SBIIIETCSI OBNaZleHHe (PYHAaMeHTAJIbHBIMH 3HAHHSIMH, ITPO(EeCCHOHAIFHBIMH VMEHHSIMH H
HaBBIKAMH  JIeITEIbHOCTH II0 IIPO(IIIIO, OIILITOM TBOPYECKOH, HCCIIeJ0BaTelbCKOH
HESTEIIBHOCTH. CamocrosrenbHas  pabora CTYIEHTOB CITOCOOCTBYET Pa3BHTHIO

CAMOCTOATCIIBHOCTH, OTBCTCTBCHHOCTH H OPI'dHH30BAHHOCTH, TBOPHUCCKOI'O ITOAXOAd K PEILICHHIO

ITpo0neM yu4eOHOro H Mpo(ecCHOHAIEHOI O YPOBHSL
Samgauamu CPC aBisroTcS:

- CHCTEMATH3AIIHA H  3dKDCIUICHHC  ITIOJIVICHHBIX  TCOPCTHHYCCKHX SHAHIH H
AOKYMEHT NoanmncAH

INEKTPOHHOW MNOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lebayxosa TamkAHa AnekcasapoBHa :CKHX BHEIHI]IUI;

|
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- (popMIpOBaHHE YMEHHII HCIIOIb30BaTh HOPMAaTHBHYIO, ITPAaBOBYIO, CIIPABOYHYIO
JOKYMEHTALIHIO H CIIEIHATIbHYIO JINTEPaTyPYy,

- pPa3BHTHE ITO3HABATEIIFHBEIX CITOCOOHOCTENM M aKTHBHOCTH CTYAEHTOB. TBOPYECKOH
HHHI[HATHBEI, CAMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

- (pOpMHpPOBaHHE CAMOCTOSTEIFHOCTH MBIILIEHHS, CIIOCOOHOCTEH K CaMOPa3BHTHIO,
CaMOCOBEPIIIEHCTBOBAHHIO H CaMOpealTH3allHH,

- pPasBHTHE HCCIIEJOBATEIbCKHX YMEHHI,

- HCITIONIL30BaHHE MaTepHalla, COOPAaHHOIO0 H IOIYYEHHOIO B XOJE CaMOCTOSTEIIbHBIX
3aHSATHH Ha CeMHHapaxX, Ha IIpaKTHYeCKHX H 1I1a00paTOPHBIX 3aHATHSAX, IIPH HaIlHCaHHH
KYPCOBBIX H BBIOTYCKHOH KBaIH(PHKAIIHOHHOH paloT, mig 3(QeKTHBHOH IIOATOTOBKH K

HTOI'OBBIM 3a4cTaM H SK3aMCHAM.

3.TexHourornueckas KapTa CaMOCTOATE/IbHOH pﬂﬁﬂThl CTYJEHTA

O0BeM YacoOB, B TOM Y CIIE
BHI nearenbHOCTH (acTp.)
Komr CTYJIEHTOB CpencrBa KoHTakTH
peam3yeMBIX
KOMITETEHT iR TEXHOIIOTHH ast pabora
OLIEHKH CPC C Bceero
IIpeIoaBa
TeJleM
1 cemecTp
OIIK-1 IloaroroBka K nexuiaM | Komoiekr 0,27 0,03 0,3
3aJlaHHH H
BOITPOCOB I10
pazzienaMm
IHCIIHIUTHHEI
OIIK-1 [IoaroroBka K KomruiekT
IMPAKTHYECKHM padoTaM | 3aJaHii H
BOITPOCOB I10 0,54 0,06 0.6
pasmenam
IHCIIHIUTHHEI
OIIK-1 CaMOCTOSTEIBHOE Konriekr
H3YUYEHHE JINTEPATYPRI IO | 3aJaHHH H
TeMaM 1-9 BOITPOCOB IIO 06,69 7.41 74,1
paszzienam
JIHCIIHITITHHEI
Hrtoro 3a 1 cemectp 67,5 7,5 75
2 cemecCTp
OIIK-1 [loaroroBka K nekiusaM | KomMimekT 0,27 0,03 0,3
3alaHu |
ROTTNOCOB 10
[JOKYMEHT MOAONWCAH |
3NEKTPOHHOWM MNOANMUCLIO [aM
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 TOTMHEL
Bnapgeneu: Webayxoea TaTeAHa AnNeKcaHapoeHa
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OIIK-1 IloaroToBKa K Komarmiekr
IPAKTHYECKNM padoTaM | 3aaHii H
BOITPOCOB I10 0,54 0.06 0.6
pazzenam
JITHCITHIUTHHBI
OIIK-1 CaMOCTOSTEIBHOE Konarnekr

H3YUEHHE ITHTEPATYPRI 110 | 3aJaHHH H
TemMaMm 10-22 BOITPOCOB I10 60.615 6,735 67.35

pa3aciiaM
AJHCITITUIHHBI

Hroro 3a 2 cemecTp 61,425 6.825 68,25

OT1IK-1 ITogroroBka K 3k3aMeHy | Bonpochl K 6,075 0,675 6,75
IK3aMeHY

Hroro 135 15 150

4.11 OPpHAIOK BBIOIOJIHEHHHA CAMOCT OfITe/JIbHOH pﬂﬁﬂ'l' bl CTYACHTOM

4. 1. Memoouueckile pexomenoaitiil no pabone ¢ y4ebHoil 1umepamypoii

IIpn pabore ¢ KHHIOH HeOOXOAHMO ITOJ00paTh IHTEPATYPyY, HAVUHUTHCS IIPABIIILHO €€
YHTaTh, BECTH 3aIllHCcH. [ rmog0opa JIHTepaTyphl B OHOIHOTEKEe HCIIOIB3YIOTCS al()aBHTHEIH H
CHCTEMATHYECKHI KaTaJIOlH.

Ba)XHO MMOMHHTE, YTO pal[HOHAIbHbIE HABLEIKH padOThl ¢ KHHUTOH - 3TO Bcerga OoIbIas
3KOHOMH I BpEMEHH H CHIL.

[IpapnibHEIT 1OAOO0P V4YeOHHKOB PEKOMEHAYETCS TIPeloJaBareiieM, YHTAOIIHM
JIEKIHOHHBIA Kypc. HeoOGxomumas mureparypa MoXKeT OBITh TAaKXKEe YKa3zaHa B MeTOQHYECKHX
pa3paboTKax 110 JaHHOMY KYPCY.

M3yyasg maTepHan 1mo yueOHHKY, CIeAVeT IePeXOJUTh K CIEAVIOIEMY BOIIPOCY TOIBKO
IIOCIIE TIPABHIILHOTO VSACHEHHMSI IIPEABIAVIIErO, OIHMChIBasAd Ha OyMare BCE BBIKIAAKH H
BBIYHCIIEHHS (B TOM YHCIE Te, KOTOphle B YUYeOHHKE OITYIIEHHI HIH Ha JIEKIHH JAHBI JJIS
CaMOCTOSTEIILHOI O BEIBOJIA).

[Ipu m3ydyeHHH mo00H JUCIIILIHMHEL OONIBINYIO H Ba)KHYIO POJIb HIPAET CaMOCTOSTelIbHAs
HHIHBHYalIbHas padora.

Ocoboe BHHMaHHE CIeAyeT OOpaTHTh Ha OIpeJelIEHHe OCHOBHBIX ITOHATHII Kypca.

CT}*’,I[EHT JOJIKCH HG,I['_[JG@HD IJ&S@IIIJ&TL ITPDHMCPBI, KOTOPBIC ITOACHAIOT TAKHC OIIPCACIICHHA, H

NIOKYMEHT MNOANWUCAH
SNEKTPOHHOW NMOAMUCHIO MOCTOSITENBHO. HYyKHO JOGHBATHCSI TOYHOIO

CepTudhkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeney: |« WWe63ayxopa TatenHa ANeKcaHIpoBHa €3HO COCTABIATh OITOPHBIE KOHCITEKTHI. IIpH

b
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H3YYeHHH MaTepHala IT0 YUeOHHKY IIOJIe3HO B TeTpaAH (Ha CIelHaJIbHO OTBeIeHHBIX ITOJISX)
IOIOIHATh KOHCIIEKT JIeKIMil. TaM e clIeAyeT OTMeYaTh BOIIPOCHI, BEIJEIIEHHBIE CTYAEHTOM
JJI1 KOHCYIIBTAI[HH C IIPEITofaBaTeIIEM.

BEIBOJTBI, ITOMTYYeHHEIE B pe3ylIbTaTe H3YUEHHSI, PeKOMEHIYeTCS B KOHCIIEKTE BRIAETITH,
yTOOBI OHH IIPH ITePeYHThIBAHHH 3aITHCe TyYllle 3alIOMHHAIIHCh.

OIBIT ITOKa3bIBAaeT, YTO MHOTHM CTYAEHTaM ITOMOTraeT COCTaBIeHHe JIHCTAa OIIOPHBIX
CHTHAJIOB, COJIep KaIl[ero BaKHEHIIIHe H HaHOoJIee YacToO YHOTpeOnseMble (pOPMYIIBI H TTOHSITHAL.
Takoi JHCT IOMOraeT 3allOMHHTL (DOPMYIIBI, OCHOBHEIE ITOJIOKEHHS JIEKIHH, a TaKKe MOKeT
CITY’KHTB ITOCTOSIHHBIM CIIPaBOYHHKOM JUIS CTYZEHTA.

UTeHHe HAYYHOI'O TeKCTa SBIISIEeTCS YaCThIO MO3HABAaTeJIbHOH JesaTelIbHOCTH. Ee 1enp —
H3BJIeYeHHe H3 TeKcTa HeoOXo Mot HHpopMarmH. OT TOro Ha CKOIBKO OCO3HAHHA YHTAFOIIHM
cOOCTBeHHAsI BHYTPEHHSS YCTaHOBKa ITpH OOpaIreHHH K IeYaTHOMY CIIOBY (HaHTH HY/KHBIE
CBEJICHHS, YCBOHTh HH()OPMAI[HIO ITOJIHOCTHIO WIH YaCTHYHO, KPHTHYECKH ITPOAaHATH3HPOBAThH
MaTepPHAJI H T.I1.) BO MHOI'OM 3aBHCHT 3()(eKTHBHOCTh OCYIIECTBIIIEMOrO e CTBH AL

BEIIETSIIOT uembipe 0CHO6HbIE YCIMAHO6KU 6 UWIEHUIL HAYUHOZ0 MeKCcma:

HH(pOPMAaIHOHHO-TTIOHCKOBEIH (3a]]aya — HaHTH, BBIJIEITHTH HCKOMYIO HH() OpPMAIIHIO)

yCBaHBaromias (YCHIJIMSA UMTaTelIsd HaIlpaBIeHhI Ha TO, YTOOBI KaK MOJKHO ITOIHee
OCO3HaTh H 3allOMHHTL KaK CaMH CBEJSHHS H3IIaracMble aBTOPOM, TaK H BCKO JIOTHKY €ro
PacCyKIeHHH )

aHAITHTHKO-KpHTHYecKas (YHTaTellb CTPEMHTCS KPHTHYECKH OCMBICIHTD MaTepHal,
IIPOAHAITH3HPOBAB €0, OIPe/Ie]IHB CBOE OTHOIIIEHHE K HEMY)

TBOpYecKasd (Co3/JaeT y YHTaATeISI T'OTOBHOCTh B TOM HIH HHOM BHJle — KaK OTIIPaBHOH
IIYHKT JJIS CBOMX pacCyXAeHHH, Kak o0pa3 AN AeHCTBHS IO aHAJIOTHH M T.II. — HCITOIh30BaTh
CY)KJEHHS aBTOpa, XOJA ero MBICIeH, pe3ylnbTal HaOmMOAeHHS, pa3paO0TaHHYIO METOMHKY,

IOIOIHATE HX, IIOJABEPTHYTh HOBOH IIPOBEPKE).

4.2. Memoouueckiie pexomeHoaijuil 10 NOO20M0EKe K NPAKIMUYECKUM 3AHAMUAM

,HJIH TOr'O YTOOHRI IIPAKTHYCCKIC 3dHATHA IIPHHOCIUIH MAKCHMAJIbBHYIO IIOJIB3Y,
HeOoOXOIHMO ITOMHHTE, UTO VIIpaXHCHIIC H PCHICHHE 3dddY ITPOBOAATCA ITO BBIMHTAHHOMY Ha
JICKITHAX MATCPHAIY H CBA3dHBI, KdK ITPABHIIO, C JCTaJIbHBIM pElBﬁGpGM OTJACJIbBHBIX BOIIPOCOB
JICKITHOHHOI'O KYpPCa. CJIE,I[}"ET IIOJUYCPKHYTE, YTO TOJIBKO IIOCJIC YCBOCHIIA JICKITHOHHOI'O
MATE€PHAIId C DHPEI[EHEI—H—IGﬁ TOYKH 3PCHHA (El HMEHHO C TDﬁ: C I{GTGPGfI OH H3JIAI'aCTCA Ha

JIEKIMIX) OH OVIEeT 3aKDEelNIIThCS Ha IIDAKTHYECKHX 3aHATHAX KaK B PE3VIIBTATC DﬁG}I}I{I[EHIIH H

NOKYMEHT MOANUCAH
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[IpH 3THX YCIIOBHSX CTYJAEHT HE TOIBKO XOPOIIO YCBOHT MaTepHall, HO H HaVUHTCS IIPHMEHSITH
€ro Ha ITpaKTHKe, a TaKXe IIOIYYHT JOIOJHHUTEJIbHBIH CTHMYII (H 3TO OYeHb BaKHO) LA
AKTHBHOH ITPOPadOTKH JIEKIIHH.

CremyeT IIOMHHTB, UTO PEIIEHHE KaXJIoi y4ueOHOM 3amaydl JOIDKHO JOBOJHTHCS IO
OKOHYATEJIBHOIO JIOTHYECKOr0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IIO0 BO3MOXKHOCTH C
BRIBOAOM. IIONMy4YeHHBIH OTBET CIEAYET IIPOBEPHTH CIIOCO0AMHM, BBITEKAIOIIMMH H3 CVYIIECTBa
daHHOH 3amaun. I[lome3Ho Taxkke (ecM BO3MOXKHO) pellaTh HECKOIBKHMH CIIOCOOaMH H
CPAaBHHUTH ITOJIYUEHHEBIE PE3YIbTATHI. PellleHHe 3a7ay JaHHOI'O THIla HYKHO ITPOMOIKATEH IO

HpIIGﬁpETEHH_H TBEPABIX HABBIKOB B HX PCIIICHHII.

4.3. Memoouueckiie pexomeHoaiil No caMonpoeepke 3HAHLL

[Tocne n3ydeHHS OIpejie]IeHHOH TeMBI IT0 3aIlHCSIM B KOHCIEKTe H YU4eOHHKY, a TaKXKe
pelleHHs JOCTaTOYHOI'0 KOIHYeCTBa COOTBETCTBYIOIIHX 3aJlad Ha ITPAKTHYECKHX 3aHSATHSAX H
CaMOCTOSTEIIBHO CTYAEHTY PeKOMeHAYeTCS, IPOBECTH CaMONPOBEPKY YCBOSHHBIX 3HAHHIA,
OTBETHB Ha KOHTPOIIbHEIE BOIIPOCHI IO H3YUYEHHOH TEME.

B ciryyae HeoOXOAMMOCTH HYKHO €Ille pa3 BHHMATeJIbHO pa30o0paThCcs B MaTepHAJIE.

HMHorma HegoCTaTOYHOCTh YCBOEHHS TOI'O HIIH HHOI'O BOITPOCA BBISICHSETCS TOIBKO ITPH
H3YUEHHH JaJbHEHIIEr 0 MaTepHaaa. B 3ToM ciydae HaJl0 BEPHYTHCS Ha3aJ H IIOBTOPHTH IUIOXO
YCBOEHHBIH MaTepHall. BaKHBIiI KpHTEpPHIl YCBOEHHS TEOPeTHYEeCKOrO MaTepHala - YMeHHe
pelllaTh 3aJaydl WA IIPOHTH TECTHPOBAHHE IIO IPOMJIEHHOMY MarepHaly. OIHAKO CIelyeT
IIOMHHTB, YTO ITPAaBHIILHOE PEINEHHE 3aJadd MOKET ITOJIYUHTLCS B Pe3yiIbTaTe ITPHMEHEHHS

MEXdHHYCCKH 3dYUCHHBIX QJGPLI}’TI 0e3 ITOHUMaHH CYIHIHOCTH TCOPETHUYCCKHX TTOJIOKEHHI.

5.KoHTpoJIb cCAMOCT0ATEILHOIT padoThI CTYI€HT OB

YcIreRaeMOoCTh CTVIACHTOB IIO KaXKIOH OHCIHIUIMHE OL[EHHBAcTCSI B XOJe TEKVYIIICT O

KOHTPOIIA 1 HPGME}I{}VIGIIHDﬁ ATTCCTAIlIH.
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