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1. IINTAHBI IABOPATOPHBIX U IPAKTUYECKUX PABOT

IIpakTnyeckas padora Ne 1
JIuHellHAsl aNMPOKCUMALNS

Ilenv pabomer: wzydeHue MeToAa JIMHEHHON anmpoKCMMAallMd M €ro peajin3alys Ha sA3bIKe
nporpammupoBanus C#

3aoanue

[TycTp npu U3y4eHUHN HEU3BECTHOHN (PYHKIIMOHAIBHOM 3aBUCUMOCTH MEXIY X U ), IOITY4EHHON
B pe3yJbTaTe CEPHH IKCIIEPUMEHTOB, Obla chopMupoBaHa Tabnuiia 3HadeHuit (tada. 1). Heo6xomumo
HallTM npUONIMKEHHYI0 (YHKIMOHAIBHYI 3aBUCUMOCTh METOJIOM JIMHEWHOM anmmpoKCUMaluu |

OTIPEIeNUTh 3HAYCHUS ITapaMeTPOB alMPOKCHUMUPYIOIIEH (PyHKIHH.
Tabnuna 1 — DkciepuMeHTanbHas 3aBUCUMOCTD

X, 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0
7,4 9,5 11,1 12,9 14,6 17,3 18,2 20,7 22,5 23,8
Boinonnenne padorsl
Hlar 1. Pacuer k03¢ppuumneHTOoB «BpYyUHYI0». [Ipn BeIOOpE B KayecTBE anmpOKCUMHPYIOIIEH
(YHKIME MHOroWICHa MEPBOH CTCHEHH HEOOXOLMMO MOCTPOWUTH JIMHEHHYI0 Mouens [ =a,X+d,,
KOTOpasi HAWITy4lIuM 00pa3oM OyAeT OmHChIBaTh HaOIIOaeMble 3HaueHus. Jlanee, UCIob3ysi METO
HAaMMEHBIIMX KBAJPaTOB, HaiJeM 3Ha4eHMS KO>(QPUIMEHTOB anmpoKcuMmupyromed QyHKIMH: d, U

i

a, . J1nst 5TOro BHIYMCIIUM:
10

s, =le. =1,0+2,0+3,0+4,0+5,0+6,0+7,0+8,0+9,0+10,0=55,0,

i=1

10
s, = fo =1,0°+2,0° +3,0* +4,0> +5,0° + 6,0 + 7,0* +8,0* + 9,0> +10,0* = 385,0,
i=1

10
S5 :ZJ’[ =7,4+9,5+11L1+12,9+14,6 +17,3+18,2+20,7+ 22,5+ 23,8=158,0,

i=1

10
5y= D %y, =1,0%7,4+2,0%9,5+3,0%11,1+4,0%12,9+5,0%14,6+ 6,0 %17,3+

i=1
+7,0*18,2+8,0*20,7+9,0*%22,5+10,0*23,8=1021,6.

ITo dopmymnam (1.6) — (1.8) BeIUMCINM ONIpEACTUTENH:

A=s,-10-s' =385,0-10-55,0> =825,0,
A, =5,5,—55, =385,0-158,0~55,0-1021,6 = 4642,0,
A, =s5,-10—s,5, =1021,6-10~158,0-55,0 =10216 — 8690 =1526,0.

3arem HaxXO0JUM 3HAUCHH: ITapaMCTPOB:

A
a,=—=>= 4642,0 =5,626666667,
A 825,0
A
[ = A“l = 1526,0 =1,84969697.

C YUYCTOM IMOJTYHYCHHBIX 3HAYCHUN apaMeTpoOB AllIPOKCUMHUPYIOLIAa (1)YHKL[I/I$[ HpUuHAIa BUO:




f =1,84969697 - x +5,626666667 .

O1eHUM TOYHOCTH JIMHEWHOW amnmpOKCUMAIUM JJII PacCMOTPEHHOW 3aBHCHUMOCTH. B Tabm. 2

IIPUBEJCHBI PE3YJIBTATHI BBIUYMCIICHH.

Tabnuua 2
Pe3ynbTaThl BRIUUCICHUH 1JIs1 TMHEWMHON anpOKCUMAaIINH
Ne 1 2 3 4 5 6 7 8 9 10
X, 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0
v, 7,4 9,5 11,1 12,9 14,6 17,3 18,2 | 20,7 | 225 23,8
fi=ax +a, | 74764 |9,3261 | 11,176 | 13,026 | 14,875 | 16,725 | 18,575 | 20,424 | 22,274 | 24,124
g =f—y, [00764]-0,1739/0,0758 | 0,1255 | 0,2752 |-0,5752 0,3745 |-0,2758 |-0,2261 | 0,3236
OrnpeieiiM Mepy OTKJIOHEHUsS E :
10
E=) & =0,8363182.
i=1
Kax BusHO 13 Ta0u. 2, MaKCUMabHasl IIOTPEIIHOCTE ‘Amax =0,5752.

Hlar 2. [locTpoenue 0J10K-cXeMbl aJITOPUTMA.

Ilar 3. Peaqm3anusi JuHeiiHOW anmpokcuManuu Ha si3bike C#. MHunmanu3anuys TaOJHIIbI

3HAYEHMUH ONMMCHIBACTCA CIIEYIOIUM (GParMEHTOM IPOTrPaMMBbl.

public Forml()

{
InitializeComponent(),
dataGridViewl.ColumnCount = 11;
dataGridViewl.RowCount = 6,
for (int i=1;i<=10;i++)

dataGridViewl.Rows[0].Cells[i].Value = i,

dataGridViewl . Rows[1].Cells[0] Value = "x";
dataGridViewl.Rows[2].Cells[0] Value = "y";

dataGridViewl.Rows[3].Cells[0] . Value = "f=al *x+a0";

dataGridViewl.Rows[4].Cells[0].Value = "eps";
// 3a0anue 3Hauerul (PyHKYUOHATLHOU 3A8UCUMOCTIU
// 3navenus xi
dataGridViewl.Rows[1].Cells[1].Value = 1.0,
dataGridViewl.Rows[1].Cells[2] Value = 2.0;
dataGridViewl.Rows[1].Cells[3] . Value = 3.0;
dataGridViewl.Rows[1].Cells[4] . Value = 4.0;
dataGridViewl.Rows[1].Cells[5] . Value = 5.0;
dataGridViewl.Rows[1].Cells[6].Value = 6.0;
dataGridViewl.Rows[1].Cells[7] . Value = 7.0;
dataGridViewl.Rows[1].Cells[8] . Value = 8.0;
dataGridViewl.Rows[1].Cells[9] . Value = 9.0;
dataGridViewl.Rows[1].Cells[10].Value = 10.0;
// 3nauenus yi

dataGridViewl.Rows[2].Cells[1] . Value = 7.4,
dataGridViewl.Rows[2].Cells[2] Value = 9.5;
dataGridViewl.Rows[2].Cells[3] . Value = 11.1;
dataGridViewl.Rows[2].Cells[4] . Value = 12.9;




dataGridViewl.Rows[2].Cells[5] Value = 14.6;
dataGridViewl.Rows[2].Cells[6] Value = 17.3;
dataGridViewl . Rows[2].Cells[7] Value = 18.2;
dataGridViewl . Rows[2].Cells[8] Value = 20.7;
dataGridViewl.Rows[2].Cells[9] Value = 22.5;
dataGridViewl . Rows[2].Cells[10].Value = 23.8;

/

brok 00bsBIEHUS TIEPEMEHHBIX ITPUHSI BU:

// 00vssIeHUEe NepeMEHHbLX
double[] x = new double [10]; // maccus 3nauenuii xi
double[] y = new double [10]; // maccué 3nauenuil yi
double s1,52,53,s4, // cymmpl
double[] f = new double [10],; // maccus annpoxcumuposanuvix 3naveHuul fi
double[] eps = new double[10]; // maccus noepewrnocmeii ei
double E; // cymma keadpamos noepewtnocmeu
double emax; // maxcumanvras abcorrOMHAsL NOZPEUHOCHb
double d; // enasnviii onpedenumensd
double da0,dal; // onpederumenu
double a0,al; // napamempul annpokcumayuu

OyHkuus opred?2(), BBIMUCISIONIAS OMPEACTUTENb 2*2, UMEeT CIeIyollee ONrMCaHue.

private double opred2(double al 1, double al2, double a2l, double a22)

{
returnall *a22 -al2 *a2l;

/

CunThIBaHUE MaCCHUBOB JaHHBIX C (i)OpMBI IMPUIIOKCHHUA OIMUCBIBACTCA CIICAYIOIIHUM KOJOM.

// cuumvl8aHue Maccusos ¢ hopmvl NPULONHCEHUS
for (inti=0;i<10;i++)
{
x[i] = Convert.ToDouble(dataGridViewl.Rows[1].Cells[i+1].Value),
y[i] = Convert.ToDouble(dataGridViewl.Rows[2].Cells[i + 1].Value),

/

Brruucnenue CYMM OIIUCBIBACT CJ'IG,I[}’IOIJ_[I/II‘/‘I q)pal"MeHT.

// 8blyuUCIeHUe CYMM
s1 =0.0; // cymma xi
52 = 0.0; // cymma xk6adpamos xi
s3 =0.0; // cymma yi
s4 = 0.0; // cymma xi*yi
for (inti=10;i<10;i++)
{

sl +=x[i];

s2 +=x[i] *x[i];

s3 +=y[i];

s4 +=x[i] *y[i];
/

Brruucnenue OHpCZ[GHI/ITeHeI\/’I IPHUHAJIO BU:



// 8biuucCIeHUe onpedenumeneti
d = opred2(s2,s1,s1,10);

da0 = opred2(s2, s4, s1, s3);
dal = opred2(s4, si, s3, 10);

Brruncrienue napameTpoB d, U @, ONUCHIBAETCS CIIEMYIOIMM (GParMeHTOM.

// eviuucnenue napamempos al u al
a0 =da0/d;
al =dal / d;

Pacuer anmpoKCUMHPYIOIIMX 3HAYEHWH ¥ BBIYUCIEHHE MOTPEIIHOCTH OCYIIECTBIISTIOTCS
CIeayIonuM 00pa3om.

// pacuem annpoKcumMupyioujux 3Ha4eHull U 8bl4UcIeHue no2peuHoCcmu
E=0.0;
emax = 0.0;
for (inti=0;i<10;i++)
{

fli] = al *x[i] + a0;

eps(i] =fli] - y[i];

E +=eps[i] *eps[i];

if (Math.Abs(eps[i]) > emax)

emax = Math.Abs(eps[i]);

/

BbIBOJI pe3yIbTaTOB B TAOJIMILY BBIITOJIHAETCS CICAYIOIIMM TEKCTOM MTPOTPAMMBI.
// 861600 pe3yibmamos 6 maoiuyy
for (inti=0;i<10;i++)
{
dataGridViewl.Rows[3].Cells[i + 1] . Value = f[i]
dataGridViewl.Rows[4].Cells[i + 1] .Value = eps[i];

/

textBoxl.Text +=E;
textBox2.Text += emax;
textBox3.Text += a0;
textBox4.Text += al;

-1 2 [3 4 5 [e I7 ] [a [10
' 1 2 [3 4 5 I3 7 ] E [0
y [7. a5 RETE 128 15 [173 182 n7 ez 228
f=a*w+al | 7 476I6I6I636364 | 9 3260G060606061 |11 176VETEVETETE  13.0254545454545 14.8751515151515 | 167245484540485 | 1B 5745454545455 | 20 4242424242424 | 22 2739393939394 | 24,1236353636364

eps | 0.0763636363638362 0173939393933394 | 00767675757575761 | 0125454545454545 | 0, 275151515161615 | -0.575151516151514 | 0 274545454545455 0 275757676767677 | -0 226060608060607 | 0,323636363636364

button1

E=  |083624242424242

emax= | 0,57515151515151 |
al= |5 5266GEEEERGEE? |

al= |1 84963636969637

Puc. 2. Pe3ynbrat paboThl mporpaMMbl TMHEHHON allpOKCUMAaIUN



Kak BuaHOo w3 puc. 2, TONXyYeHHbIE pe3yabTaThl COBMANAIOT C PACUETHHIMH 3HAYCHUSMH.
CrnienoBatenbHO, MporpaMMa paboTaeT BEPHO.

KonTposabHbIe Bonpochl

A I A il e

3ajauu anmnpoKCUMAIIIH.

CriocoObI anmpOKCUMAIIHH.

MeToa HaMMEHBIINX KBAAPATOB.

Pacuer mapameTpoB TUHEHHONW aTPOKCUMAITUH.

Pacuer mapameTpoB KBagpaTUYHOW aIPOKCUMAIIUH.
brnoxk-cxema anroputMma pacuera JMHEWHON alMpOKCUMAIUH.
brnox-cxema anroputMa pacuera KBaJpaTUUYHON alllIPOKCUMAIIUH.
Brruucnenue nuHeiiHOM anmpokcumManuu Ha sizbike CH.
Brrancnenne kBajipaTUuHON anmpokcuMaIuu Ha s3eike C#.

BapuanTsl 3anannii

Nopap] 1 | 2 | 3 | 4 | 5 | 6 | 7| 8 ] 9 1] 11 |12]13

X; Vi
1,0 | 7,1 7,2 7,3 7,5 7,6 7,7 1 71,8 79 | 8,0 8,1 82 | 83| 84
2,0 8,6 | 87 89 1 90 | 92 | 93 94 | 96 | 9,7 9,9 |110,0 [10,2] 10,3
30 | 104 | 10,7 | 11,0 | 11,2 | 114 | 11,6 | 11,8 | 12,0 | 12,1 | 12,2 | 12,3 |12,4] 12,5
40 | 12,6 | 12,7 | 12,8 | 13,0 | 13,2 | 13,4 | 13,6 | 13,9 | 14,2 | 14,5 | 14,8 |15,1| 154
5,0 | 15,5 | 15,6 | 15,7 | 158 | 15,9 | 16,0 | 16,1 | 16,2 | 16,3 | 16,4 | 16,5 [16,6] 16,7
6,0 | 168 | 170 | 17,2 | 174 | 17,6 | 17,8 | 18,0 | 18,2 | 18,4 | 18,6 | 18,8 [19,0] 19,2
7,0 1193 195|194 | 19,6 | 19,7 | 19,9 | 19,8 | 20,0 | 20,1 | 20,3 | 20,2 [20,4] 20,5
8,0 | 206|208 | 21,0 | 21,2 | 21,4 | 21,6 | 21,8 | 22,0 | 22,2 | 22,4 | 22,6 |22,8| 23,0
90 | 21,6 | 21,9 | 22,0 | 22,2 | 22,5 | 22,7 | 22,9 | 23,1 | 23,3 | 23,5 | 23,7 |23,9] 24,1
10,0 | 23,0 | 23,2 | 23,4 | 23,6 | 23,9 | 24,1 | 24,3 | 24,5 | 24,7 | 24,9 | 25,1 |25,3] 25,5

Coaeprxanue oTyera

1. Ha3Banwue naGopaTopHOi pabOTHI.

2. Ilens nabopatopHOil pabOTHLI.

3. Teopetnueckue CBEACHUS.

4. Pacuer JuHEWHON anNpOKCUMALUU TSI 3aJaHHOH (DYHKLIHU «BPYUHYIO.

5. biok-cxema aqropuTMa BEIYUCICHUS TUHEWHOM aIllpPOKCUMALUN.

6. TekcT noamporpaMmbl TMHEHHON allIPOKCUMAIUH.

7. PesynbTarhl paboTH OAMPOTPAMM JIMHEHHOHN anmpoKCHMaInH.

8. AHanu3 noJay4yeHHBIX Pe3yJIbTATOB.

bubauorpaduyeckuii cnmucoxk

1. Yenebaer C.B. Annpokcumanusi HyHKIIMOHATIBHBIX 3aBUCUMOCTEH BYX MEPEMEHHBIX: METO/.
yKa3. K mpakT. pabore: Meronuueckue ykaszanus. Psszann: PUL] PI'PTY, 2020. — Pexxum gocrtymna:
https://elib.rsreu.ru/ebs/download/2636.

2. Yenebaer C.B. Metonpl annpokcumarmu GyHKIud: Meroanueckue ykaszanus. Psizanb: PULL

PIPTY,

2019. — Pexxum poctyna: https://elib.rsreu.ru/ebs/download/2312.

IIpakTnyeckas padora Ne 2
KBanparuunasi annpoxkcumanus



Iens pabomel: v3ydeHue MeToJa KBaJIPATUYHOW alMPOKCHMAIMH U €r0 peasn3alys Ha S3bIKe
nporpammupoBanus C#.

3aoanue

[TycTp npyu U3y4eHUHN HEU3BECTHOHN (DYHKIIMOHAIBHOM 3aBUCUMOCTH MEXIY X U ), OJTY4E€HHON
B pe3yJibTaTe CEpUM HKCIIEPUMEHTOB, Oblia copMmupoBaHa Tabiuia 3HadeHu. Heobxoanmo HaliTh
NpUOMIDKEHHYI0 (YHKIMOHAIBHYIO 3aBHCUMOCTh METOJOM KBaJpaTHYHOM aNmpOKCHUMAalUH |
OIIPEICNIUTh 3HAYCHUS TAPAMETPOB APOKCHUMUPYIOIIEH (PYHKITHH.

X 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0

V, 7,4 9,5 11,1 12,9 14,6 17,3 18,2 20,7 22,5 23,8

Pemienne
PaccmoTpuM  u3MeHeHHMsT H J100ABJICHHMS 110 CPAaBHEHUIO C MPOTPaMMOM IS JIMHCHHOU

allIIpOKCUMallnu.

1. I3MeHenne KoaudecTBa CTPOK B Ta6J'II/II_I€ C OCJIBIO I[O63.BJ'ICHI/I$I pe3yJibTaTOB KBaHpaTHHHOﬁ
AllIIpOKCUMallnu.

dataGridViewl . RowCount = 8; // usmeneno noie
2. loGaBneHre MOANUCeH K HOBBIM CTPOKaM TaOJIHIIBI.

dataGridViewl.Rows[5].Cells[0] Value = "f2=a2*x*x+al*x+a0";
dataGridViewl.Rows[6].Cells[0] . Value = "eps2";

3. Onpenenenune GpyHKINU MO pacyeTy onpenenuTess 3*3.

private double opred3(double all, double al2, double al3, double a2l, double a22, double a23,
double a3 1, double a32, double a33)
{
return all * opred2(a22,a23,a32,a33) - a2l * opred2(al2,al3,a32,a33) + a3l *
opred2(al2,al3,a22,a23);
/

4. O0OBbsBIEHNE JOTIOTHUTEIBHBIX MTEPEMEHHBIX.

double s5, 56, s7; // cymmol
double da?2; // onpederumens
double a2; // napamemp annpoxcumayuu

5. IlepeonpeneneHue 6JI0Ka BBIYUCICHUS CYMM.

sl =0.0; // cymma xi
s2 = 0.0, // cymma xi*xi
s3 = 0.0; // cymma xi*xi*xi
s4 = 0.0, // cymma xi*xi*xi*xi
s5 =0.0; // cymma yi
s6 = 0.0, // cymma xi*yi
s7 = 0.0, // cymma xi*xi*yi
for (inti=10;i<10;i++)
{

sl +=x[i];

s2 +=x[i] *x[i];

s3 +=x/[i] *x[i] *x[i];

s4 +=x[i] *x[i] *x[i] *x[i];



835 +=ylij;

§6 +=x/[i] *y[i];

s7 +=x[i] *x[i] *y[i];
/

6. [lepeonpenenenue 6;10ka BHIYMCICHUS OMPEICITUTENCH.

d =opred3(10,sl,s2,51,52,53,52,53,54);

da0 = opred3(s5,s1,s2,56,52,53,57,53,54),
dal = opred3(10,s5,52,51,56,53,52,57,54);
da2 = opred3(10,s1,s5,51,52,56,52,53,57);

7. Jlob6aBneHue 610ka BRIYMCIICHUS TTapameTpa a2.

a2 =da2/d;

8. HepeonpeﬂeHeHI/Ie Oy0Ka pacu€Ta alIpOKCUMHUPYIOMIUX 3HAQUCHUM W  BBIYHUCICHUS
MOrpCIIHOCTH.

E=0.0;
emax = 0.0;
for (inti=20;i<10;i++)
{
fli] = a2 *x[i] *x[i] +al *x[i] + a0;
eps[i] =f[i] - y[i];
E +=eps[i] *eps[i];
if (Math.Abs(eps[i]) > emax)
emax = Math.Abs(eps[i]),
}

9. bnok BbIBO/IA pe3ysbTaTa B TaOHILY.

for (inti=0;i<10;i++)

{
dataGridViewl.Rows[5].Cells[i + 1] . Value = f[i]
dataGridViewl.Rows[6].Cells[i + 1].Value = eps[i],

/

textBox5.Text += E;

textBox6.Text += emax;

textBox7.Text += a0;

textBox8.Text += al;

textBox9.Text += a2;

PesynbraT paboThl MpOrpaMmbl MO pacyeTy KBaJApaTUIHON alllipOKCUMAIUH TIOKa3aH Ha puc. 3.



[ [ 2 [2 4 5 [e 7 2 [a [10
% 1 z 3 4 5 5 7 g 3 10
v 4 a5 1 128 146 173 182 07 25 28

f=al"n+all 7.47636363636364 9,326060B0G0E061 | 11.1757575757576 | 13.0254545454545 | 14.8751515151515 | 16,7248434348485 | 155745454540455 | 20.4242424242424 | 22, 2733393939394 | 24,1236363636364
eps 0,07B3636363636362 -D,T?SBSESBSESBSEA.D,D75?575?575?5781 0,125454545454545 D,2?5151515151515.-D,5751515151515M D,E?dEdEdEdEdEdEE.-D,275757575757577.-D,ZZEDEDEDEDEDEDT:D,SZSESESESESESM
f2=aZ"ww+al"weall | 7 40818181875184 9,30333333333337 .11,18?12‘\212‘1213 13.0595454545455 | 14 520606060061 .TE,FTD3D3D3D3D31 18 B08E363636365 IZI]AEEEEIE[IEDE[IEZ .22,251212‘1212‘123 .24,D554545454547
eps2 10,0081 8181812183561 —DJQBSSSSSSSSSBE?.0,0871212121212843 0,169545454545523 0,320808080808148.70,529898989898889 D,JUBSGS3SGS3BJSZ.—0,284393939393802.—0,248787879787?24.0,255454545454?15

Nineinan

B 0.83624242424242
emars | 0 57515151515151
al= 6 EOEEEGREGEERET

= 0,81319636963636

emax= | () 52959696369666

al= 6 5 GEEEEEEERET

al= 1 .84959696969697 al=  191219696963633

aZ=  -0,0056818181916

Puc. 3. PegynbraT paboThl IpOrpaMMbl KBaJpaTUYHOHN armpOKCHMAIIUN

Kax BHUAHO U3 PHUC. 3, MOJIYYCHHBIC PE3YJIbTATbl HECKOJIBKO JIYUIIC PE3YyJIbTATOB, IMOJTYYCHHBIX
IIpu pcain3daiun JIMHEHHOMU AlllIpOKCUMalu. CHGHOB&TGHBHO, nmporpamMmma pa60TaeT BCPHO.

bubauorpaduyeckuii cnucok

1. Yenebaer C.B. Annpoxcumanus ¢yHKIIMOHAIBHBIX 3aBUCHMOCTEH ABYX MEPEMEHHBIX: METO/I.
yKa3. K mpakT. pabore: Meronuueckue ykaszanus. Psszans: PUL] PIPTY, 2020. — Pexxum nocrtymna:
https://elib.rsreu.ru/ebs/download/2636.

2. Yenebaer C.B. Metonpl annpokcumarmu GyHKuud: Meroanueckue ykaszanus. Psizanb: PULL
PTPTY, 2019. — Pesxxum noctyma: https://elib.rsreu.ru/ebs/download/2312.

JlabopaTopHas padora Ne 1
I/I3yqelme MeToaa CTeneHHOoM AlMPOKCHUMALIHH

Ilenv pabomer: wzydyeHue MeETO/Aa CTEINEHHOM ammpOKCUMAIMM W €ro peanu3alus Ha s3bIKe
nporpammupoBanus C#

3aoanue

Haiitn npubmmkeHHy0 (yHKIIMOHATBHYIO 3aBUCUMOCTh METOJIOM KyOHYECKOM anmpoKCUMaIluu
U anmnpoKCHUMaluu TMOJIMHOMOM 4-i creneHu s ¢(yHKuuu. OnpenenuTs 3HAUYEHUS HapaMeTpoB
anmpoKCUMUpYIomen (yHKIIUH.

Pemenne. Peasm3zanus KyOu4eckoi annmpokcuManum Ha si3bike C#

PaCCMOTpI/IM KJIIOUEBBIC H3MCHCHHA U ,Z[O6&BH€HI/I${ 110 CpaBHCHHIO C HpOl"pElMMOfI JIIA
KBaﬂpaTHQHOﬁ alllIpOKCHUMaAIlUH.

// onpedenenue hyHKyuu blYUCIeHUS Onpedenumens 4-e0 nopsaoka

private double opred4(double al 1, double al2, double al3, double al4,
double a2l, double a22, double a23, double a24,
double a31, double a32, double a33, double a34,
double a41, double a42, double a43, double a44)
{
return all * opred3(a22, a23, a24, a32, a33, a34, a42, a43, a44)
-a2l *opred3(al2, al3, al4, a32, a33, a34, a42, a43, a44)
+ a3l *opred3(al2, al3, al4, a22, a23, a24, a42, a43, a44)
- a4l *opred3(al2, al3, al4, a22, a23, a24, a32, a33, a34),



// gvluucIeHue cymm

s1 =0.0; // cymma xi
s2 =0.0; // cymma xi*xi
s3 = 0.0; // cymma xi*xi*xi
s4 = 0.0; // cymma xi*xi*xi*xi
s5 = 0.0; // cymma xi*xi*xi*xi*xi
56 = 0.0; // cymma xi*xi*xi*xi*xi*xi
s7 =0.0; // cymma yi
s8 = 0.0; // cymma xi*yi
59 = 0.0; // cymma xi*xi*yi
s10 = 0.0; // cymma xi*xi*xi*yi
for (inti=20;i<10;i++)
{
sl +=x[i];
s2 +=x[i] *x[i];
s3 +=x/[i] *x[i] *x[i];
s4 +=x[i] *x[i] *x[i] *x[i];
sS +=x[i] *x[i] *x[i] *x[i] *x[i];
s6 +=x[i] *x[i] *x[i] *x[i] *x[i] *x[i];
s7 +=y[i];
s8 +=x/[i] *y[i];
89 +=x[i] *x[i] *y[i];
s10 +=x[i] *x[i] *x[i] *y[i];
/

// 8biuucieHue onpedenumerneti

d = opred4(10,s1,s2,s3,
s1,s2,53,54,
52,83,54,85,
53,54,85,56);

da0 = opred4(s7,s1,52,53,
58,52,53,54,
59,83,54,85,
510,54,55,56);

dal = opred4(10,s7,52,s3,
s1,58,53,54,
§2,59,54,55,
53,510,55,56);

da2 = opred4(10,s1,s7,s3,
s1,52,58, 54,
52,53,89,85,
53,54,510,56);

da3 = opred4(10,s1,s2,s7,
sl,52,53,8,
52,53,54,59,
53,54,55,510);

Peanu3anusi annpokcuManuu MOJMHOMOM 4-ii cTeneHu Ha s3bike C#



PaccmoTpuM  KiroueBble M3MEHEHHWsT W JOOABICHHS II0 CPAaBHEHHIO C MPOrpamMMOil IUist
KyOMYeCKOU anmpoKCUMaInu.

// onpedenenue hyHKyuu bl4UCIeHUS ONpedenumens 5-20 nopsoka

private double opred5(double all, double al2, double al3, double al4, double al$,
double a2l, double a22, double a23, double a24, double a5,
double a31, double a32, double a33, double a34, double a35,
double a4l, double a42, double a43, double a44, double a45,
double a51, double a52, double a53, double a54, double a55)
{
return all * opred4(a22, a23, a24, a25,
a32, a33, a34, a35,
a42, a43, a44, a45,
a’2, a53, a54, a55)
-a2l *opredd4(al2, al3, al4, al$,
a32, a33, a34, a3s,
a42, a43, a44, a45,
a52, a53, a4, a55)
+ a3l *opred4(al2, al3, al4, al$,
a22, a23, a24, a3,
a42, a43, a44, a45,
a52, a53, a54, a55)
-a4l *opredd(al2, al3, al4, al5,
a22, a23, a24, a235,
a32, a33, a34, a35,
a’2, a53, a54, a55)
+ a5l *opred4(al2, al3, al4, al$,
a22, a23, a24, a3,
a32, a33, a34, a3s,
a42, a43, a44, a45);
}

// 8blyUCIeHUE CYMM

for (inti=0;i<10;i++)

{
sl +=x[i];
s2 +=x[i] *x[i];
s3 +=x/[i] *x[i] *x[i];
s4 +=x[i] *x[i] * x[i] * x[i];
s +=x[i] *x[i] *x[i] *x[i] * x[i];
s6 +=x[i] *x[i] * x[i] *x[i] *x[i] * x[i];
s7 +=x[i] *x[i] * x[i] *x[i] * x[i] * x[i] *x[i];
§8 +=x[i] *x[i] *x[i] *x[i] *x[i] *x[i] *x[i] *x[i];
89 +=y[i];
s10 +=x[i] *y[i];
sl +=x[i] *x[i] * y[i];
§12 +=x[i] *x[i] *x[i] *y[i];
s13 +=x[i] *x[i] * x[i] * x[i] * y[i];



// 8biuucieHue onpedenumeneti

d = opred5(10.0, s1, s2, 53, s4,
sl, 52,53, 54, s5,
s2, 83, 54, 55, s6,
s3, 54,85, 56, s7,
54, 55, s6, s7, s8),;
da0 = opred5(s9, sl, s2, s3, 54,
s10, s2, 53, s4, s5,
sll, s3, 54, s5, s6,
s12, 54, 55, s6, s7,
s13, 55, 56, s7, s8);
dal = opred5(10.0, s9, s2, 53, s4,
sl, 510, s3, s4, s5,
s2, 811, s4, s5, s6,
s3, 812, 85, 56, s7,
s4, 513, 56, s7, s8);
da2 = opred5(10.0, s, s9, 53, s4,
sl, s2, 510, s4, s5,
s2, 83,811, 85, s6,
s3, 54, s12, 56, 57,
54, 55, 513,57, s8);
da3 = opred5(10.0, 51, s2, s9, 54,
sl, 52,53, 510, s5,
s2, 83,54, s11, s6,
s3, 54, 55, 512, 57,
54, 55, s6, s13, s8);
da4 = opred5(10.0, 51, s2, s3, 59,
sl, 52,53, 54, s10,
s2, 83,54, 55, sll,
s3, 54, 55, 56, s12,
54, 5, s6, 57, s13);

Pesynprat paboThl IporpaMmbl MOKa3aH Ha puc. 4.

(6 Formi =B
| o
-1 2 3 4 5 [ 7 8 9 0 I
x i 2 3 4 5 3 7 8 9 10
¥ |74 95 1.1 129 148 173 182 207 25 238
Fealioal |7.47636363636364 | 930606060606061 |11,1767575757676 |13.0054545454545 | 14.8751516151615 | 16,7240404040405 | 18,5745454545455 |20,4D42424240404 |222729202939304 |24, 1236262636364 |
eps 0.07636363636363... | -0.1739393939393... | 0.0757575757575761 |0,125454545454545 | 0.275151515151515 | -0.575151515151514 | 0.374545454545455 | -0.275757575757577 | -0.226060606060607 | 0.323636363636364 || _
f2=a2y.. | 7.40812181818184 930 37 |11.1871212121213 | 13,0595454545455 | 14 9206060606051 | 15,7703030303031 | 18.6086363635365 | 20,4356060606062 |22, 2512121212123 | 24 0554545454547 |
eps2 0.00818181818183... | -0.1966666666666... | 0.0871212121212643 | 0.159545454545523 | 0,320606060606146 |-0. 58 | 0.4086 492 |0.264393939393802 | 0.248787078787724 | 0.255454545454715
F3-a¥x.. | 75M6503496519 |976107226107253 | 1108146B5314701 | 12.9659673659703 | 14,8843822043871 | 16,8065268065341 | 18.7022144522248 |20 5412587412728 | 22.293473194919 | 23.9286713286953
eps? 0,134965034965191 | -0,2389277389270... | 101853146852989... | 0,0650673659703142 | 0,284380084387123 | -0,493473193465099 | 0,502214452224338 | ,158741258727105 | -0, 206526306508148 | 0,128671328695287
fA=adx".. | 743741258843003 | 9.3803030400583 | 11.1736014336822 |12.9497087113088 | 14.7868300114873 |16.7089746693087 |18.685956216406 !2116333523-&4}9542 224127050876701 | 23.8311204578127
cpst 0.03741258843002...| -0,1196969599417. . | 0,0736014336821782 | 0.0497087113088188 | 0,186830011487324 | -0.591025330631263 | 0.485956216406048 | -.06B6076190457794 | -0,0872945123298667 |0.0311204578126585 B
! ! ! 1.

Keagpamunan [ KyBuueckan ]

E= 0836242442424 E= (8191963696965 E=  0.74101398601333
emax= [ 57515151515151. M3 0.52363656569686 EmaK= 059221445222483
al=  5526e6666ER6REE7 20 550 al=  535333333333333:

al=  134969696969597  al=  1912196969gee9s  al=  1.52933177933178

a2=  pomsemigisiglel 2= D.07733100233114
a3-  -0.00503108003107

Monirom 44 cTenerm

e

ema=

al=

a2=
al=
ad=

0.65701048951522

0.59102533065126

5,15833333333218

2.52292152285222

-0.2862325177189¢

0,04464240844204

0,00225215847741




Puc. 4. Pesynbrat paboThl MporpaMmbl CTENEHHOM alMmpoOKCUMaIIUN

Kax BumHO U3 puc. 4, IOTy4YeHHBIE PEe3yJIbTaThl HECKOJIBKO JIy4Ile Pe3yJbTaToOB, MOJTYYEHHBIX
NpU peanu3aniy JUHEHHON 1 KBaJpaTUdHOW anmpokcumanuu. CrienoBarenbHo, mporpaMma padoraer
BEPHO.

KoHnTposabHbIe Bonpochl

1. Pacuer mapamMeTpoB KyOHMUECKOM anmmpoKCUMAIUH.

2. PacyeT napameTpoB anmnpoKCUMAaIUy MOIMHOMOM 4-i CTEeeHHU.

3. brok-cxema anropuTMa pacuera KyOM4ecKol arnmpoKCUMAaIUH.

4. brok-cxeMa allropuT™Ma pacuera anmnpoKCUMaluy MOJTUHOMOM 4-i1 CTeTIeHH .
5. Beruucnenue KyOn4ecKon anmpoKcUManuu Ha si3bike CH#.

6. Bolunciienne anmpokcuManuu NOJMHOMOM 4-i1 creneHu Ha si3bike CH#.

Coaepxxanue oTyera

1. Ha3Banue nmaboparopHoii paboThI.

2. lens maboparopHoOit pabOTHI.

3. Teopernueckue cBeJICHHUS.

4. brok-cxema anroputMa BHIYHCICHUS KyOMYECKOM anmpoKCHMAIIUH.

5. Tekct moanporpaMmMbl KyOU4eCKOM anmpoOKCUMAIINH.

6. TexkcT noAnporpaMMbl alipoOKCUMAIIUU TOJIUHOMOM 4- CTEINEHH.

7. PesynpraTthl  pabOTHl MOANPOrpaMM KyOWYECKOW amnmpoOKCHUMAllMM W allpOKCUMAIuU
MOJINHOMOM 4-1i CTETIeHH.

8. AHanu3 NOJIy4eHHBIX PE3yJIbTaTOB.

bubanorpadguveckuii cmucox

1. Yenebaer C.B. Annpoxcumanus ¢yHKIIMOHAIBHBIX 3aBUCHMOCTEH JABYX MEPEMEHHBIX: METO/I.
yKa3. K mpakT. pabore: Meroauueckue ykaszanus. Pszans: PUL] PI'PTY, 2020. — Pexxum poctyna:
https://elib.rsreu.ru/ebs/download/2636.

2. Yenebaer C.B. Metonbl annpokcumarmu GyHKIui: Meroaudeckue ykaszanus. Psizanb: PULL
PTPTY, 2019. — Pesxxum noctyma: https://elib.rsreu.ru/ebs/download/2312.

IIpakTnyeckas padora Ne 3
IKCNOHEHUHAJIbHAS aNNPOKCUMALUS
Leas pa6orbl: U3yuyeHHE METOAA SKCIIOHEHLMAIbHON amlMpOKCUMALlMKM U €ro peaju3anus Ha
s3bIKE TporpammupoBanust C#.
3aganme. IlycTb npu M3ydeHUM HEU3BECTHOH (PyHKIMOHAIBHOHN 3aBUCUMOCTU MEXIYy X U V),

MOJIYYCHHON B pe3yJIbTaTe CEpUU SKCIEPUMEHTOB, Obl1a chopmMupoBaHa Tabiuna 3HadeHuit (tadu. 1).
HeoOxonumo HaiiTH npuOImxeHHYI (pYHKIHOHAIBHYIO 3aBUCUMOCTh METOJIOM 3KCIOHEHIIMAIBbHOU
anmnpoKCUMAIlMM M OIpPENeIUTh 3HAUEHHUs IapaMeTpoB ammnpokcumupymomeid ¢yHkuuu. Chenarts
BBIBOJIbI 00 3()(pEeKTUBHOCTH IKCIOHEHIIMAILHON alpOKCUMAIUK 110 CPAaBHEHHIO C MOJMHOMHUATBHON
armnpoKCUMaIlue.

Tabnuma 1 — DkciepuMeHTanbHask 3aBUCUMOCTD

X, 1,0 2,0 3,0 4,0 5,0 6.0 7,0 8,0 9,0 10,0
Yy, 7.4 9,5 11,1 12,9 14,6 17,3 18,2 20,7 22,5 23,8
Pemenne

[Ipumep pesynabTata pabOTHl MPOrpaMMBI MO PACYETYy DKCHOHEHIIUAIBHON amnmpoKCHMAaIUU
MOKa3aH Ha pUCYHKeE 1.



1 2 3 4 5 6 7 3 ) 0
»4_1 2 3 4 5 5 7 8 5 0
5 1 2 3 4 5 6 7 8 3 10
¥ 8 97 121 142 163 184 201 22 33 27
f-alioeal 8.2872727272727 | 1020121212121 | 121515151515 | 1402909090909, | 15.94302030303... | 17.85696969696... | 19.77090909090...| 21 68484843484, | 23 59870787870, . | 25.51272727272...
eps 0287272727272 0501212121212 | 0.015151515151 .. |-0,17090909090. . |-0,35696969636... |-0,54303030203.. |0,32909090909.. 051515151515 | 0.298787878747. . | 0.812727272727...
f2-a23cal el | 7658899999999, | 9.982121212121 . | 12.21969696969. . | 14,34272727272.. | 1636121212121, | 1827515151515, | 2008454545454 | 2178929293939, | 23, 38969696969, | 24,88545454545._
eps2 -0,34000000000... |0.292121212121... |0, 119696969697 .. |0,142727272727... | 0061212121212, | 0,12484842484. | 001545454545 | 0.41060606060... | 0,089696969697. . | 0185454545455
f3-a3%ka.. | 7.907682307770... | 9.908557109633. . | 12,01328671348._ | 14,15990676017... | 16,29044289078. | 1834552074633 . | 20,267365067853 |21 99580419636, | 23 47226107290 . | 2463776223847
i 03230769222 |0.209557109693._ | -D,08671328651 . |-0,04008323582. |,00955710821.. |-,05407525366. . |0,167366967853. 20419580363, |0,172261072900. | 006223776152
fa=adicxcend. . | 7.951748230091 . | 9855710575353 . | 11.87167840199. . | 14,16724957947... | 16,33449910226.. | 1838857709004 .. |20,27470915769... | 21 954186565323 |23 41841561822 | 24 68181546652
epsd 0.04825176970... | 0,155710675353... | -0,12832159800. . |-0.03275042052.. | 0.034439102264. |-0,01002290985. . |0,174709187696... -0.24580342467... | 0.116415918227. . | 0.01818053307...
f5z'e ks | 2410112879645, | 1024665803030, | 12.10166076650... | 13.875306590312 | 1586778286762, | 1777927884771 .. | 1370998568179, | 21 G600S644214 . |23 62980614147 .. | 25,61831175238...
epss 0410112879645, | 0.546658030206... | 0.001660766588... |-0.22469340968. . | 043221713237 | 062072115228, | 039001431820 | 053990355785, | 0,329806141475, . | 0,918311752347...

£ 1.90896596969697 E= 0,466242424242425 Eo 0,167832167832166 i 0,150693300703113
emax = 0,812727272727269 omax = 0410606060605513 emax~  0.209557109693028 omax = 02452802434676951
- = 2233333333332 = 0666666666930 = AR NI TOR]
s 6,37333322333331 - 5 o 6 7 0.  GAIGEGEE22755R4 . zagaonET
S 1,9139393929394 o= 2488939393935 i 1,74094794099621 a1- 1292230008487
FETEE——————— e —————— - 0.919311752387546
Tricitrian s2- 0527772727284 a2-  0.109906753910302 a2-  0274096745731094 S
aNMPOKCHMALMA = P —
AMNPOKCHMALIR _—_—
st DDOT01961355036856 el 174 127000062618
- ANNpoKcUMaLMA NoNMMHOME 4 - JKCNOHEHLMANEHE:
O CTENeH ENNPOKCUMALIMA

Pucynok 1 — Pe3ynbrar paboThl IpOrpaMMbl ammpoKCUMAaIuu

TekcT MporpaMmal.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

namespace ConsoleApplicationl

{

class Program

{
static double opred2(double all, double al2, double a21, double a22) //Bbiuucnexue
onpepenntena 2*2

{
}

return all * a22 - al2 * a2l;

static void Main(string[] args)
{
// obbsBNEeHMEe MnepeMeHHbIX
double[] x = new double[1@]; // maccuB 3Ha4veHuit xi
double[] y = new double[1@]; // maccuB 3Ha4veHuit yi
double s1, s2, s3, s4, s5, s6, s7, s8, s9, sl10, sll1l, s12, sl13; // cymmsbl
double[] f = new double[10]; // maccuB annNpoKCUMWUPOBAHHbIX 3Ha4YeHui fi
double[] eps = new double[10]; // maccuB norpewHocTeil ei
double E; // cymma KBagpaTOB MOrpewHocTen
double emax; // mMakcuMmanbHaA abCoMTHAA MOrpewHoCTb
double d; // rnaBHbii onpepenuTenb
double da@, dal, da2, da3, da4, da, db; //onpesenutenu
double a0, al, a2, a3, a4, a, b; //napameTpbl annpokcumaummn

double k;
x[@] = 1.9; y[0] = 7.4;
x[1] = 2.0; y[1] = 9.5;



x[2] = 3.0; y[2] = 11.1;
x[3] = 4.0; y[3] = 12.9;
x[4] = 5.0; y[4] = 14.6;
x[5] = 6.0; y[5] = 17.3;
x[6] = 7.0; y[6] = 18.2;
x[7] = 8.0; y[7] = 20.7;
x[8] = 9.0; y[8] = 22.5;
x[9] = 10.0; y[9] = 24.8;

for (k = 0.2; k < 2.0; k += 0.01)

{ // vckaTb Takxe B oTpuuaTenbHoi obnacTu
//BbldncneHne cymm
sl =0.0; // cymma e”(2*xi)

s2 = 0.9; // cymma e”xi
s3 = 0.0; // cyMmma e~xi*yi
s4 = 0.9; // cymma yi

for (int i = @; i < 10; i++)

{
sl += Math.Exp(2 * k * x[i]);
s2 += Math.Exp(k * x[1]);
s3 += Math.Exp(k * x[1i]) * y[i];
s4 += y[i];
}

// Bbl4MCNeHWe onpepenuTenei
d = opred2(s1, s2, s2, 10);
da = opred2(s3, s2, s4, 10);
db = opred2(sl, s3, s2, s4);

a =da / d;
b =db / d;
E =0.0;

emax = 0.0;

for (int i = @; i < 10; i++)

{
f[i] = a * Math.Exp(x[i]) + b;
eps[i] = f[1i] - y[i];
E += eps[i] * eps[i];
if (Math.Abs(eps[i]) > emax)
emax = Math.Abs(eps[i]);
¥
/* for (int i = 0; i < 10; i++)
{
Console.WriteLine("x=" + x[1i] + " y=" + y[i] + " =" + Ff[i] + "
eps=" + eps[i]);
y o/
Console.WriteLine("k=" + k + " E=" + E + " emax=" + emax + " a=" + a + " b=" +
b);
}
Console.ReadKey();
} // end main
}
}

KoHTpoabHbIe BOpochl

1. DKCIOHEHIMAIbHAs ANIIPOKCUMALIUS C UCIIOJIb30BAHUEM TpeX MapaMeTpoB.
2. DKCTIOHEHIIMAJIbHAsl alllIPOKCUMALUS C UCIIOJIb30BAaHUEM JIBYX ITapaMeTPOB.
3. PacueT napameTpoB SKCIOHEHIIMATBHOMN allpOKCUMAIUH.

4. brok-cxeMa allropuT™Ma pacuera SKCIIOHEHIIUAIbHON alMpOKCUMAalIUHU.

5. Berumciienre sKCIoHeHITMAIbHON anmpoKCUMaIu Ha sa3bike CH.



BapuanTsl 3anannii

BapuanTbl 3amaHuil JUIs BBITOJIHEHHS J1a0OpaTOpHOW pPabOThl COBMAJAIOT C IMPAKTHYCCKON
pabotoii No 1.

bubauorpaduyeckuii cnucoxk

1. YenebaeB C.B. Annpokcumanusi HyHKIIMOHATBHBIX 3aBUCHUMOCTEH BYX NMEPEMEHHBIX: METO/.
yKa3. K mpakT. pabore: Meronuueckue ykaszanus. Psszann: PUL] PIPTY, 2020. — Pexxum gocrtyna:
https://elib.rsreu.ru/ebs/download/2636.

2. Yenebaer C.B. Metonpl annpokcumarmu GyHKuui: Meroandeckue ykaszanus. Psizanb: PULL
PTPTY, 2019. — Pesxxum noctyma: https://elib.rsreu.ru/ebs/download/2312.

IIpakTuyeckas padora Ne 4
Jlorapupmudeckas anmpoKCUMaLs
Heap padoThbl: M3yueHHUEe METOJA JOrapu(MUYECKONW ammpoOKCHMAllMd M €ro peau3alus Ha
sI3pIKE IporpamMmmupoBanus CH#.
3apanue. IlycTh npu u3yyeHUH HEU3BECTHOW (DyHKIMOHAIBHON 3aBUCHUMOCTU MEXIYy X U ),

MOJTyYEHHON B Pe3yJbTaTe CEPUU IKCIIEPUMEHTOB, OblIa chopMUpoBaHa Tabimia 3HaueHui (Tadmn. 1).
HeoOxoqumo HaiiT npuOmmKeHHYI0 (DYHKIIMOHAJIBHYIO 3aBHCHUMOCTh METOJIOM JIOTapu(pMUYECKON
anmNpOKCUMAIIMM W ONPEICNIUTh 3HAYCHHUs] MapaMeTpoB ammpokcuMupyromeil ¢ynkiuu. Chenath
BBIBOJIbI 00 () PEKTUBHOCTH JIOTAPUPMUUECKOIN aNMpPOKCUMAIIMU 110 CPABHEHUIO C MOJUHOMHUATIBHON U
HKCIIOHEHIIMATBHON allpOKCUMAaIUEH.

Tabnuma 1 — DkciepuMeHTanbHas 3aBUCUMOCTD

X 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0

7,4 9,5 11,1 12,9 14,6 17,3 18,2 20,7 22,5 23,8

i

Pemienne
[Ipumep pesynbTaTa pabOTHI MPOTrpaMMBbI IO PACYETy JOTapUPMUYECKON anmpoKCUMaIluu
MOKa3aH Ha pUCYHKeE 1.
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Pucynox 1 — Pe3ynbrar paboThl mporpaMMBbl anmpoKCUMAIIIN

KoHnTposabHbIe Bonpochl

1. Jlorapudgmuueckas annmpoKCUMAIIHsI ¢ UCTIOIB30BAaHHEM TPEX IMapaMeTPOB.
2. Jlorapudmudeckas anmpoKCUMAIHs ¢ UCMIOIb30BaHUEM JIBYX MapaMETPOB.
3. Pacuet mapameTpoB orapu)MHUUECKON anmpOKCUMAITIH.

4. Briok-cxema anropurMa pacdera JorapuhMUIecKON anmpoKCHMAIINH.

5. Beruucnenue norapuMHUYECKON almpoKCUMaIun Ha sizbike C#.

BapuanTsl 3anannii

BapuanTs! 3aanuit 175 BeImosiHeHUsT paboThl Ne 2 coBmagaroT ¢ mpakTudeckoi padoroit No 1.

Coz(epma}me oT4yeTa

1. Ha3Banue maboparopHoii pabOTHI.

2. lens maboparopHOit pabOTHI.

3. Teopernueckue cBe/ICHHUS.

4. brok-cxema ajnropuTMa BBIYMCIICHHUS JOTapruPMUIECKON anmpOKCUMAIIUH.

5. TekcT moAnporpaMMsl JIorapuMUYECKON anmpOKCUMAIIUH.

6. PesynpTaTthl  paboThl  MOAIPOTpaMM MOJIMHOMUAJILHOM, SKCIOHEHIIUAIbHON u
norapu(pMUYecKor anmnpoOKCUMAIIHH.

7. AHanu3 MoJIy4YeHHBIX pe3yJIbTaTOB.

bubauorpaduyeckuii cnucok

1. Yenebaer C.B. Annpokcumanus ¢yHKIIMOHAIBHBIX 3aBUCHMOCTEH JABYX MEPEMEHHBIX: METO/I.
yKa3. K mpakT. pabore: Meroauueckue ykaszanus. Pszann: PUL] PI'PTY, 2020. — Pexxum poctyna:
https://elib.rsreu.ru/ebs/download/2636.

2. YenebaeB C.B. Metons! anmpokcumaiuu GyHKIui: Meronndeckue ykasanus. Pszann: PUL]
PI'PTY, 2019. — Pexum noctyna: https://elib.rsreu.ru/ebs/download/2312.



JlabopaTopHas padora Ne 2
BricTpoe npeodpa3oBanue ®ypne

Leas padorsl: peanuzanus ObicTporo npeodpazoBaHusi Oypbe Ha sS3bIKE MPOrpPaMMHUPOBAHUS
BBICOKOTO YPOBHSI.

3apanme. PeanuzoBats 32-toueunoe bBIID.

BII® paccunrars 118 crnenyromux GyHKINM (MCIIOIb30BaTh 32 OTCYETA):

1) cunyc (B OTCUETHI IOJDKHO YMEIIATHCS 2 Meproia);

2) KocuHYC (B OTCUETHI JOJDKHO YMEIATHCS 2 MIEpUoa);

3) cunyc (2 cocTaBusIoNIINe);

4) KocuHyC (2 COCTaBIIAIOIINE);

5) cunyc (3 cocTaBistonue);

6) xocuHycC (3 coCTaBIISIONINE);

7) cuHyC + KOCHHYC.

KoHTposbHbIE BONIPOCHI

1. [TonsiTue 6nicTporo npeodpazoBanus Dypee.

2. PaznieneHre UCXOJHOM TIOCIIEIOBATEIILHOCTU MPOPEKUBAHUEM TI0 BPEMEHHU.

3. [Ipouenypa o6beTMHEHUS.

4. I'pad «b6aboukay.

5.Monueiit Ttpad amroputma BIID ¢ npopexkuBanuem mno BpeMeHH. J[BOMYHO-MHBEpCHas
nepecTaHOBKa.

2. METOAUMYECKHUE PEKOMEHJAIIMA CTYJEHTAM
IO OCBOEHUIO JUCIIMIIJINHBI

ITepen HauamoM U3y4deHHs AUCLUIUIMHBI CTYJCHTY HEOOXOANMO 03HAKOMHUTBCS € COZlEpKaHUEM pabouei
NporpaMMbl JTUCHUIUTMHBL, C HENsAMH M 3aJadaMd JUCHUIUTUHBI, €€ CBS3SMH C APYrHMMH JTUCHUIUTHHAMH
00pa3zoBaTenbHON MPOrpaMMbl, METOAWYECKHMH pa3paboTKaMH MO AAHHOH AWCHUIUINHE, MMEIOUIMMHUCS Ha
obpazoBarensHoM noprane PI'PTY u caiite kadenpsr.

MeTtoanuyeckue peKOMeHIAINA CTYJeHTaM 10 PadoTe HAl KOHCIIEKTOM JIEKIHH

OCHOBY TEOPETUYECKOTO O0yUEHHS CTYACHTOB COCTABILIOT JeKIMU. OHU Aal0T CHCTEMaTU3UPOBAHHBIE
3HaHUs CTYICHTaM O HamOoliee CIOXHBIX W aKTyaJlbHBIX IpoOiieMax W3y4aeMOW AMCHMIUIMHBL. Ha mexmusix
0co0oe BHIMaHHE YAESIETCS HE TOJIBKO YCBOCHHIO CTYACHTAMH M3y9aeMBIX IpoOeM, HO ¥ CTUMYIHPOBAHUIO
UX aKTUBHOH MO3HABATENBHOIN AEATEIHPHOCTH, TBOPYECKOTO MBIIUICHHS, PA3BUTHIO HAYYHOTO MHPOBO33PEHHS,
podecCHOHaTPHO-3HAYNMBIX CBOWCTB U KaYeCTB.

Ilepen kaxmol JIEKIMEH CTYyIEHTY HEOOXOIMMO NMPOCMATPHUBATh PabOUyI0 MPOTpaMMy IMCILUIIIFHBL,
YTO TO3BOJHUT CIKOHOMHTH BpeMs Ha 3alFChIBAHHE TEMBI JIEKIIMH, €€ OCHOBHBIX BOIPOCOB, PEKOMEHIyEeMOMH
JUTEPaTYpHI.

Ilepen ouepenHoil nekuuelt HEOOXOIUMO MPOCMOTPETH O KOHCIIEKTY MaTepHall NPEeAbIAYILEH JeKIUH.
[Tpu 3aTpyqHEHUsIX B BOCHPUATHH MaTepHaia ClefyeT oOpaTUThCS K OCHOBHBIM JINTEPATYPHBIM HCTOYHHUKAM.
Ecnu pazoOpartbest B MaTepuale onarh He yJIalochk, TO 00paTUTECh K JIEKTOPY (10 TpaduKy ero KOHCYIbTAIHA)
WJIY K TPETIoJIaBaTelto Ha MPAaKTHUECKHUX 3aHATHsIX. He ocraBisiiTe «OenbIX MATEH» B OCBOSHHU MaTepuala.

Bo BpeMs meknmyM CTYAGHTHI MJODKHBI HE TONBKO BHHMATEIEHO BOCIPHUHUMATH JICUCTBHS
MPEnoaBaTesns, HO M CaMOCTOSTEIBHO MBICINTD, TOOMBATHCS MOHMMAHMSA M3ydaeMmoro mpeaMera. CTymeHTHI
JIOJDKHBI aKKypaTHO BECTH KOHCIIEKT. B ciryuae HemomoHMMaHHS KaKOW-IMOO 4acTH MpeaMeTa cieayeT 3aaaTh
BOMIPOC B YCTAHOBJIEHHOM IIOPSZIKE TperojaBarenio. B mporecce paboTsl Ha JIEKIMH HEOOXOAMMO TaK JKe
BBITTOJTHATH B KOHCIIEKTaX MOJEIH HM3y4aeMOro IpeaMeTa (PUCYHKH, CXEMBI, 4epTeXH W T.JI.), KOTOpBIE
HCIOJb3yeT NpenogaBaTeb.



Crymas JIeKIUI0, HYy)KHO M3 BCEro I0JIy4aeMOro MaTepHaja BbIOMpaTh M 3allChIBaTh CaMoe TJIaBHOE.
Crnenyer 3HaTh, YTO TJIaBHBIC TIOJNOKEHHSA JEKIMM IPETNOAaBaTeNlb OOBIYHO BBIAENAET HMHTOHAIMEH WU
MIOBTOPSIET HECKOJBKO pa3. MIMEHHO Mo3ToMy IpeiBapUTebHAas MOJATrOTOBKA K JIEKIIMH ITO3BOJIUT CTYICHTY
YIOBUTh TOT MOMEHT, KOTAA CIENyeT MEepeHTH K KOHCIIEKTUPOBAHWIO, @ KOTJa MOXHO IIPOCTO BHUMATEIHHO
CJIyIIATh JIGKIHUIO. B CBA3M ¢ 9THM HEJMIIHE TIepe]] HayaloM CEeCCHU ellle pa3 Oeryio MpoCMOTPeTh YICOHUKH HITH
NPEXHUE KOHCIEKTHI MO M3Y4aeMbIM MpeAMeTaM. JTO CTaHeT MEPBUYHBIM 3HAKOMCTBOM C TEM MaTepHajoM,
KOTOPBII PO3BYYHUT Ha JIEKIHH, a TAKIKE CO3/1aCT HEOOXOAUMBIN IICUXOJIOTHYECKUH HaCTPOU.

UroOBl TPaBUIBHO M OBICTPO KOHCHEKTHPOBATH JIEKIIMIO BaXXKHO YYUTHIBATh, YTO CIIOCOOBI IMOJaYd
JEKIIMOHHOT'O MaTepHhaja MOTyT OBITh pa3HbIMHU. [IpermonmaBarenbs MOXKET IWUKTOBaTh MaTepuall, WIIH
pacckaspIBaTh €ro, He AaBasi HUYEro I0JI 3aliCh, WIM IPOBOIUTH 3aHATHE B (opMe auaiora co CTyIeHTaMHU.
Yame Bcero MOXHO HAOIOaTh COEANHEHHE JIBYX WIIHM TPEX BBIIIEHa3BaHHBIX CIIOCOOOB.

O¢phexTHBHOCTE KOHCHEKTUPOBAHMS 3aBUCHT OT yYMEHHS BJAJeTh NPABUIBHOW METOIMKOH 3aIliCH
nexuy. KoHEYHO, cIOCOObI KOHCTIEKTUPOBAHUS y KaXKIOTO 4YelloBeKa WHIWBUIYalnbHbL. OJHAKO CYIIECTBYIOT
HEKOTOpbIe HanboJsee ynoTpedasieMble U [1eIeco00pa3HbIe MPUEMBI 3aIIHCH JIEKIIMOHHOTO MaTepHara.

3amuch JEKIUH MOXXHO BECTH B BHJIE TE€3HCOB — KOPOTKHX, MPOCTBIX MPEATIOKEHUH, (UKCHPYIOIINX
TOJIKO OCHOBHOE cojiepKaHue Mareprana. KomuuecTBO M KpPaTKOCTh TE3HCOB MOXKET OINPENeNAThCS Kak
npernojaBareyieM, TaK M CTYAGHTOM. EcTecTBeHHO, YTO Takas 3aluCh JIEKIUH TpeOyeT BIOCIEICTBUH
oOpamieHust K JOMOJHUTEIbHON NuTeparype. Ha oTnenbHbIE JIEKIMA MOXKHO MPUHOCHTH COOTBETCTBYIOIIUIA
WITFOCTPATHBHBIA MaTepHan Ha OyMaKHBIX WM DJIEKTPOHHBIX HOCUTENSX, NPEJCTABICHHBIH JIEKTOPOM Ha
TopTaje WK MPHUCIaHHBIN Ha «3JIEKTPOHHBIN MOYTOBBIH SIIUK TPYyNNbD (Tabmuisl, Tpaduku, cxemsl). JlaHHBII
MaTepuan OyneT oXapaKkTepH30BaH, TPOKOMMEHTHPOBAH, JOMOTHEH HEIIOCPEACTBEHHO Ha JIEKINH.

Kpome Te3ncoB BaXHO 3amMCHIBATH INPHMEpPHI, JOKa3aTeNbCTBA, JAThl M HH(PHL. 3HAYUTEIHEHO
o0eryaroT IMOHMMaHHWE JIEKIMM Te CXeMbl M TpaduKH, KOTOPBIMH IIPENoJaBaTelb WIUTIOCTPUPYET
TeopeTHIecKui Matepra. [lo Mepe BO3MOXKHOCTH CTYIEHTHI JOJDKHBI MIEPEHOCUTh X B TETPAAb PAIOM C TeM
TEKCTOM, K KOTOPOMY 3TH CXEMBbI U Tpa(h)KH OTHOCSTCSL.

Xopomo eciad KOHCIEKT JICKIMU AOMOJHACTCS COOCTBEHHBIMHM MBICIISIMH, CYKACHHSMHM, BOIPOCAMU,
BO3HMKAIOUIMMU B XOJI€ IIPOCITYIINBAHUS COAEP KaHHs JEKIMU. Te BOIPOCH], KOTOPBIE BO3HUKAIOT y CTYAECHTA
IIPpY KOHCTIEKTHPOBAaHHUH JISKIMH, HE BCETA IEIeco00pa3HO 3a4aBaTh Cpa3y MPH MX BO3HUKHOBEHWH, YTOOBI HE
HapYyIIUTh XOJ pacCyKACHUH mpernonaBarens. CTyIeHT MOXeET TOIBITATECS OTBETUTh HA HUX CaM B ITpOIlecce
HOATOTOBKY K IPAKTUYECKUM 3aHATHM JIN0O 00CYIUTh UX C IPEroJaBaTesieM Ha KOHCYIbTaluH.

BaxHo m TO, Kak OyaeT pacrojioXKeH MaTepual B JIeKIWH. Eciam 3ammch TE3MCOB BEAETCS 1O BCeH
CTPOKE, TO IIeIecOOOpa3HO OTAEIATH WX BpPEMs OT BPEMEHH KpPacHON CTPOKOW WM TNPOIMYCKOM CTPOKH.
[Tpumepsl ke U TOTOJHUTENBHBIE CBEACHUS MOKHO CMEIIATh BIIPABO MIIM BIEBO IO TE3UCOM, a TaKXKe Ha IMOJIs.
B TeTpaau HyXHO BBLAEIATH TEMBI JIEKLHUH, 3alIUCHIBATE PEKOMEHIYEMYIO TSl CaMOCTOATENBHON MOATOTOBKU
JUTEPaTypy, BHECTH (aMIIMIO, UM M OTYECTBO Ipemnomasartens. Hamnuwe moseil B TeTpaan MO3BOJIET HE
TOJBKO MOJIYYUTh «POBHBIM» TEKCT, HO M [aeT BO3MOXHOCTb IPM HEOOXOAUMOCTH BCTABUTh Ba)KHbIC
JOMOTHEHUS U U3MEHEHHUS B KOHCIIEKT JIEKIHU.

[Ipu cocTaBneHNM KOHCTIIEKTOB HEOOXOAMMO HCIOIb30BaTh M30BITOYHOCTh PYCCKOTO SI3bIKA, COKpaIiast
cinoBa. Tak B Tpollecce COBEpIIEHCTBOBAHWS HABBIKOB KOHCIIEKTHPOBAHUS JIEKIMH BaXXHO BbIpabOTaTh
WHIUBHUIYalbHYI0 CHCTEMY 3alliCH MaTepHaja, HaydMThCS PALOHAIBHO COKpAIllaTh CIOBA U OTIEJIbHBIE
CJIOBOCOYETaHHMS.

[IpakTika Moka3pIBaeT, 9TO HE BCErJa CTYACHTY yHOAaeTCs yCHeBaTh 3aIMCHIBATH CIOBA JIEKTOpa JaxXe
IPH UCIIOJIb30BaHUH [IPUEMOB COKPAILCHUS CIIOB. B 3TOM citydae 10IycTHMO 00paTHTECS K JIEKTOPY C MPOChO0i
HOBTOPUTH CKa3aHHoe. [Ipu oOpallieHnu BaXXHO 4YETKO CopMyIHpOBaTh IPOCHOY, YKa3aTh Kakoil OTPBIBOK
HEoOXOoaMMO BocTIpom3BecTH emie pa3. OgHAako He Bceraa yIoOHO MpephiBaTh XOI JEKIUH. B 3ToM cirydae
MOYKHO OCTaBUTb MIPOITYCK, U ITOCTE JEKLIUN YCTPAaHUTh €T0 MPU IIOMOIIHU KOHCIEKTa cocena. BaskHo crenats 910
B KOPOTKHI1 CPOK, TTIOKa CBEXa IaMsTh O BOCIIPUHATOHN Ha JIEKLIH HHPOPMALIUHL.

PaboTy Ham KOHCIIEKTOM ciexyeT HauWHAaTh C €ro JopaOOTKH, XKEeTaTelnbHO B TOT XK€ JEeHb, IOKa
MaTepHal eIe JITKO BOCTIPOM3BONM B maMsATH (depe3 10 gacoB mociie JeKIuH B TaMATH ocTaercs He 6oiee 30-
40 % wmarepuana). C uenbto 10pabOTKH HEOOXOAMMO MPOYUTATh 3aIUCH, BOCCTAHOBHTH TEKCT B IAMSATH, a
TaKXKe MCIIPAaBUTh OIMCKH, pacuIn(poBaTh HE MPHUHATHIC paHEe COKPAICHHMS, 3alIOTHNTH MPOITYIICHHBIE MECTa,
MIOHATH TEKCT, BHUKHYTh B €ro cMbIci. [lajee ciemyeT MpoduTaTh MaTepual Mo PEKOMEHAYEMOW JHuTepaType,
paspelias B XOJ€ UYTEHUS BO3HHKILIUE paHEE 3aTPYyIHEHHUS, BOIPOCHL, a TaKXKe JOMOJIHAS M UCIPABIAS CBOU



3anucy. 3aricy JODKHBI OBITh HATJISAAHBIMY, JUIS YeTOo CIeyeT MPUMEHSTh Pa3iIMyHble crlocoOb! BhIIeeHnH. B
X0ie MOopaboTKM KOHCTEKTa YIIYONIAIOTCS, PACHIMPSAIOTCS M 3aKPEIUIIOTCS 3HAHHS, a TaKXKe IOIOJIHAETCH,
UCIPABJISIETCA U COBEPLICHCTBYETCS. KOHCIIEKT.

IToAroToBiIeHHBI KOHCHEKT M PEKOMEHAYyEMas JHMTEpaTypa HCHOJIb3YKOTCS IHPH MOJATOTOBKE K
71a00paToOpHBIM paboTaM M MPAKTHYECKUM 3aHATHAM. [IoAroTOBKAa CBOAMTCA K BHMMATEIHHOMY HPOYTEHUIO
y4eOHOro MaTepHaia, K BBIBOJY C KapaHIalloM B PyKaxX BCEX YTBEPXKICHUH M (GOPMYJI, K PEIICHUIO TPUMEPOB,
3a/1a4, K OTBeTaM Ha Bonpockl. [IpuMepsl, 3a1a4n, BOIPOCH! IO TEME SBJISIOTCS CPEICTBOM CaMOKOHTPOJIS.

HenpemenHbIM yciioBHEM TIyOOKOTO YCBOEHHS Y4E€OHOTO Marepuana SBISeTCS 3HAHHWE OCHOB, Ha
KOTOPBIX CTPOUTCS H3JIOKeHHe MaTepuaiia. OOBIYHO IpernojaBaTellb HAIIOMHHAET, KaKoW paHee M3y4eHHBIH
MaTepHal M B KaKOW CTENeHHW TpeOyeTcss MOATOTOBUTh K odepenHoMy 3aHsATHIO. OOpalleHne K paHee
U3Y4YEHHOMY MaTepHally He TOJBKO IIOMOraeT BOCCTAHOBHUTH B IAMSTU U3BECTHBIC IOJIOKEHUS, BBIBOABL, HO U
MPUBOJUT pa3pO3HEHHBIC 3HAHWA B CHCTEMY, YIIIyOnsfeT W pacmmpsier ux. Kaxaplii BO3BpaT K cTapoMmy
MaTepualy MO3BOJISIET HAUTH B HEM YTO-TO HOBOE, IIEPEOCMBICIIUTh €T0 C MHBIX MO3ULUH, ONpeAeTUTh A1 HETO
HanOojee NOAXOJIIee MEeCTO B YK€ HMeromleicss cucreme 3HaHuil. HeomHokpaTHOoe oOpamienne K
MIPOMEHHOMY MaTepHay BJSIETCS HanboJee palMoHaIbHON (hOpMOil MproOpeTeHns U 3aKpeTUICHIs 3HAHUH.

MeTtoanueckne peKoMeHIALMH CTYIEHTaM 110 paboTe ¢ JIMTepaTypoii

B paboueil mporpaMme OUCHMIUIMHBI U KaXXIOTO pas3fesna M TeMbl AUCHUIUIMHBI YKa3bIBacTCS
OCHOBHAsl W JIOTIOJNHHUTENBHAS JINTEpPaTypa, IMO3BOJIsIoNmas Oonee rryOOKO M3ydHTh JaHHBIA Borpoc. OOBIYHO
CIMCOK BCEH PEeKOMEHyeMOil InTepaTypsl IPenoAaBaTeh O3BYUYMBAET Ha TIEPBOI JIEKINH WM JIaeT CCHUIKH Ha
ee MecTOHaxoXxIeHue (Ha obpazoBarensHoM moprtane PIPTY, Ha caiite xadenps! u T.1.).

Ilpu pabore ¢ pekOMEHAyeMOH JHTepaTypod  IeiecooOpa3HO  MpPUACPKUBATHCS  TaKOH
nocienoBaTenbHOCTH. CHadana Jydiie MpOYMTaTh 3aJaHHBIM TEKCT B OBICTpoM Temie. Llerap Takoro uTeHus
3aKJII0YaeTCcs B TOM, YTOOBI CO3/1aTh OOIee MpeCcTaBiIeHHe 00 M3ydaeMoM MaTepualne, MOHATh OOLINH CMBICI
NPOYUTAHHOTO. 3aTeM INPOYMTaTh BTOPUYHO, Oosiee MEIUICHHO, YTOOBI B XOJ€ YTCHUS IOHSATH M 3allOMHUTH
CMBICT KKI0H (Bpasbl, KKAOTO IOJI0KEHHI U BOIIPOCA B IIETIOM.

UreHne NPUHOCHT TOJIb3Y U CTAHOBUTCS MPOIXYKTUBHBIM, KOTJ[a COMTPOBOXKIAETCS 3AMUCAMH. DTO MOKET
OBITH COCTABJICHHE TUIAHA MPOYUTAHHOTO TEKCTa, TE3NCHI MIIH BBIMTHCKH, KOHCTIEKTHPOBaHKE U Ap. Bribop BuIa
3allMCH 3aBHCHUT OT XapakTepa M3ydaeMoro MaTepHaia u Ienei padoTsl ¢ HUM. Ecnu coneprkanne mareprana
HECJIOXKHOE, JIETKO YCBaNBAaEMOE, MOXHO OTPaHHYUTHCS COCTAaBICHHEM IuIaHa. Ecny Matepual cogep>KUT HOBYIO
¥ TPYAHO YCBAaMBaeMyI0 HH(OPMAIIHIO, IIeTIECO00Pa3HO ero 3aKOHCIIEKTHPOBATE.

[Inan — 3To cxeMa MNPOYMTAHHOTO MaTepuaja, IepedeHb BOIPOCOB, OTPAKAIOMIMX CTPYKTYpY H
IIOCJICIOBATEIbHOCTh MaTepHaa.

KoHcnekT — 3T0 cuCTeMaTH3MPOBaHHOE, JIOTMYHOE H3JIOKEHHE MaTepuaja UCTOYHHKA. Pasnmmuarorcs
YETHIPE TUIA KOHCIICKTOB!

- IUIAH-KOHCIIEKT — 3TO Pa3BEPHYTHIH NETANIM3UPOBAHHBIN IUIAH, B KOTOPOM IO Haubojee CIOKHBIM
BOIIPOCAM JAIOTCS MOAPOOHBIE MTOSICHEHHS,

- TEKCTyaJbHBIII KOHCIIEKT — 3TO BOCHPOW3BEACHHE Haubojee BaKHBIX IIOJIOXKEHHH M (haKTOB
HCTOYHHKA,

- CBOOOJHBIN KOHCIIEKT — 3TO YETKO M KPaTKO H3JI0KEHHBIE OCHOBHBIE MOJOKEHHS B PE3yabTaTe
[IyOOKOTO M3YYeHHS MaTepHana, MOTYT IPUCYTCTBOBAThH BBIIMCKH, INTATHI, TE3UCHI; YaCTh MaTepHaa MOXKET
OBITh peACTaBIICHA [UIAHOM,

- TEMaTH4ECKUH KOHCIIEKT — COCTaBIsIETCS Ha OCHOBE M3YUYCHHs DPsa UCTOYHUKOB M JAeT OTBET IO
U3y4aeMOMY BOIIPOCY.

B mpouecce u3ydeHms Marepuana HMCTOYHHKA W COCTABJICHHS KOHCIIEKTa HYKHO O00s3aTeIbHO
NPUMEHATh Pa3IMYHbIC BBIJENICHUS, MOJ3arojlOBKH, CO3[aBasi OJNOYHYIO CTPYKTYpY KOHCIEKTa. JTO JAenaeT
KOHCIIEKT JIETKO BOCIIPHHIMAEMBIM U YIOOHBIM JUISI paOOTHIL.

MeTtoauveckue PEKOMEHAAIMU CTYAEHTaM 10 MOATOTOBKE K .]IaﬁOpaTOp]—l])IM paﬁoTaM

JlaboparopHasi pabota — 3TO (opMa OpraHu3alUM Y4eOHOro Ipoliecca, Koria oOydarourgecs Mo
3aJJaHUI0 U TI0Jl PYKOBOJCTBOM IIPENOJaBaTelNlsi CaMOCTOSTENbHO INPOBOJSAT BBIYUCIHUTENBHBIE pPacueThl U
9KCIEpUMEHTAJIbHBIE UCCIIE0BAaHHS Ha OCHOBE CIIEIHAIbHO Pa3pabOTaHHbIX 3alaHHH.



s mpoBeneHus 1abopaTopHBIX pabOT MCHONB3YETCSl BBIYUCINTENbHAS TEXHUKA, KOTOpast pa3MeliaeTcs
B CIEIHaIbHO 000pYIOBaHHBIX Yy4eOHBIX jaboparopusax. llepen Hagamom nwmkma s1abopaTOpHBIX pPadboOT
NpenojiaBaTellb WIA JPYroe OTBETCTBEHHOE JIUIO MPOBOAMT C OOYYAIOIIMMECS HHCTPYKTAX O IIPaBHIIax
TEeXHUKH O€30IacHOCTH B JaHHOW JIaOOpaTOpWH, IOCIE YEero CTYACHTHl PACIHCBHIBAIOTCA B CHEIHAIEHOM
KypHaJIe TEXHUKN 0€30MacHOCTH.

Mo xaxkao TabopaTopHO paboTe pa3pabaThIBAIOTCS METOAMYECKUE YKA3aHUS TI0 UX NpoBeaeHNI0. OHH
UCTIOJIB3YIOTCS] 00YUYarOIUMICS TIPH BHITTOTHEHUH J1a00pPaTOPHOI paboTHI.

[Ipumensrorcst pa3Hbie GOPMBI OPraHU3ANNK O0YJAIOIIUXCA Ha Ta0OpaTOpHBIX paboTax: (hpoHTaNbHAs,
rpymnnoBas W WHIUBHIyanbHas. llpu ¢poHTanpHOW ¢dopMe opraHmM3anyM 3aHATHH Bce oOydaromuecs
BBITTOJTHSFOT OJTHOBPEMEHHO OJIHY M Ty ke paboTy. IIpu rpynmoBoii ¢opme opraHusanuy 3aHATHH OJJHA U Ta Ke
paboTa BBIMOIHSIETCS TPyNIamMu no 2-5 genosek. [Ipn nHANBHAYanbHON (hOpMe OpraHM3alMy 3aHATHH KaXIbId
00yJaroNINiACS BBIMOJHAET HHANBUAYAIbHOE 3a7aHne. BEIOOp MeToa 3aBUCHT OT y4eOHO-METOAMIECKOH 6a3bl
¥ 32714 JUCIHTUINHBL.

Jo nHavama mabopaTtopHOW pabOTHI CTYAEHT JOJDKEH O3HAKOMHTBECS C TEOPETHUECKHMH BOIPOCAMH,
KOTOpble OyAyT H3y4aThCs WM HCCIEAOBaThCS B 3ToM pabore. Taxke HEOOXOAMMO TTO3HAKOMHTHECS C
NPUHIKATIAMHA PabOTHI TA0OPaTOPHOTO 00OPYIOBaHMS, HCIIOIB3YEMOro B JabopaTtopHoii pabore. [lepen Hauanom
nabopaTopHOI pabOTHI MPENoAaBaTeNlb MOXKET IMPOBECTH MPOBEPKY 3HAHUH OOYJarOIIMXCS - MX TEOPETHUECKON
TOTOBHOCTH K BBITIOJHEHHIO 3aaHus. [1o nToram 3Toil MpoBepKH CTYAEHT JOIYCKAeTCsl WIH He JIOIyCcKaeTcs K
naHHOW pabore. O Takoil MCXOMHOH NpPOBEPKE IperojaBareilb WHPOPMUPYET CTYAEHTOB 3apaHee. Takxke
BO3MO)KHA CHTYaIlHs, KOT/Ia JIOITYCKOM K O4epeqHOl jabopaTopHOi paboTe SBIISETCS CBOEBPEMEHHas crada
npeapIIyniel 1abopaTopHoi paboThI (MU MOATOTOBKA OTYETA 110 Heill).

Bo Bpemst 1abopaTopHOi paboTH 00yJaIOIINECs BBIMOMHSIIOT 3aIUIAHMPOBAHHOE JTA0OPATOPHOE 3aaHue.
Bce nomyuenHbIe pe3yabTaThl HEOOXOANMO 3a(MKCHPOBATh B YEPHOBHUKE OTUYETA MIIM COXPAHUTH B SJIEKTPOHHOM
BHUJI€ HA CMEHHOM HOCHTEIIE.

3aBepuraercst naboparopHas padoTa oQOpMIIEHHEM HHIMBHIYAIFHOTO OTYETa W €ro 3allUTOH mepen
MPENOAABATENEM.

MeTtoanyecKkue peKOMeHIANA CTYJeHTaM 10 MOATr0TOBKe K YK3aMeHy

IIpy moAroToBKe K OSK3aMEHy CTYACHT JOJDKEH IIOBTOPHO W3YYHUTh KOHCIIEKTHI JIEKIUH W
PEKOMEHOBAaHHYIO JIUTEPATypy, MPOCMOTPETh PEIICHHS OCHOBHBIX 3a/1ad, PEIIEHHBIX CaMOCTOATENBFHO M HA
MPAKTHYECKUX 3aHATHIX.

Heo0xoauMo NOMHHTE, YTO MMPOMEKYTKH MEXKAY OYePEIHBIMHU dK3aMEHAMH OOBIYHO COCTABIIIOT BCETO
HecKoJIbKo qHed. [1oaToMy MOAroTOBKY K HUM HY)KHO HauMHAThH 3a0JIarOBpEMEHHO B TedeHue cemectpa. o
HACTYIUICHUS] CECCHM YTOUHHUTE y MpPENojaBaTeNs MOPsIOK MPOBEIEHHUs MPOMEXKYTOUHOM aTTeCTallMM IO €ro
npeaMeTy U GOpPMYIHUPOBKH KPUTEPUEB JJIsl KOJTHYECTBEHHOW OLIEHUBAHUsI YPOBHS MOJATOTOBKH CTYIAECHTOB. J{is
UTOT'OBOI MOJIOKUTENBHON OLCHKU MO MPEAMETY HEOOXOAWMO BOBPEMS M C HYKHBIM KaueCTBOM BBINOJIHHUTH
WUIN 3aIUTUTH KOHTPOJIBHBIE PabOTHI, 1a0opaTopHbIe pabOThI, TaK KaK BCE 3TO MOXKET ABIATHCSA 0043aTeNbHOM
4acThI0 YI€OHOT0 IpoIecca M0 JaHHOW AUCIUIIIHHE.

Pexomenayercst pa3paboTars IUTaH TMOJITOTOBKM K KaXKJIOMY 3K3aMEHY, B KOTOPOM YKa3aTh, KaKHe
BOTIPOCHI WJTH OMJIETHI HY)KHO BBIYYNTbh, KaKU€ 3aJa9l PELINTh 32 YKa3aHHBIN B IUTaHE BPEMEHHOH OTPE30K.

Taxoke OBIBaeT MOJIE3HO BHAYAJIE U3YIHTH OOJIEE CIIOXKHBIE BOIIPOCHI, a 3aTeM IEePEXOANThH K U3yICHUIO
Oosee TIPOCTHIX BOMPOCOB. [Ipu 3TOM jKeJaTesNbHO B Hayalle KaKAOTO CIEIYIOUIero JHS NOATOTOBKH Oeriio
OCBEKUTh B MaMSTH BBHIYUCHHBIN paHee MaTepHall.

B nepuox sK3aMEHAIMOHHOW CECCHH OpPraHHW3M CTYyJEeHTa padoTaeT B KpaiHe HANpsHKEHHOM peXHMeE U
JUTS YCTICUITHOM CAa4YM CECCUH HYXXKHO He 3a0BIBaTh O MPOCTHIX, HO 00s3aTENbHBIX MPABUIIAX:

- 110 BO3MOYKHOCTH O0ECIIEYHTh JOCTATOYHYIO H3OJISAIHMIO: HE OTBIEKAThCS HA Pa3TOBOPHI C JAPY3bIMHU,
IIPOCMOTPHI TeNerepeiad, 0OIIeHNe B COLMATBbHBIX CETSIX;

- YIIeNIATh JOCTaTOYHOE BpEMs CHY;

- OTKa3aTbCsl OT YCIIOKOMTEIBHBIX. 3I0POBOE BOJIHEHHE — 3TO HOPMAaJbHO. Jlydllle CHUMaTh BOJHEHUE
HEeOOJBIINMHY TPOTYJIKAMH, CAMOBHYILICHHUEM;

- BHyIIaTh cebe, 4To ceccrs — 3To He mpobieMa. DTo HOpMaIbHBINA pabouwmii mporiecc. He HakpyunBaiite
ce0s1, HE co37aBaiiTe Tpareauii B CBOCH T'OJIOBE;



- TIIOMOTUTE CBOEMY OpraHu3My — oOeclieubTe €My IOJHOIICHHOE MHUTAaHHE, JaBaiiTe eMy MepUOJIbl
OTZbIXa C IEPEMEHOMN BUAA JEATEIbHOCTH;
- CIeIyHTE TJIaHy MOJTOTOBKH.

MeTtoanyeckue peKOMeHIAMA CTYI€HTaM 110 POBEIeHHI0 CAMOCTOSITEILHOH PadoThI

CamocrosTenbHass paboTa CTy[AeHTa HajJ y4eOHBIM MaTEpHAJIOM SBISIETCS HEOTHEMJIEMOH YacThIO
y4eGHOTO Hpolecca B By3e.

B yueOHOM mporecce 00pa30BaTEIBHOTO YYPEXKICHUS BBIACJIAIOTCS ABa BUIA CAMOCTOSTENIBHOM
paboThL:

1) ayautopHas — BBINOJHSAETCA HA Y4YeOHBIX 3aHATUAX, MOJ HETOCPEACTBEHHBIM PYKOBOACTBOM
MIPENOAABaTENs U 10 €ro 331aHHI0), CTyAEHTaM MOTYT OBITh IIPEAI0KEHBI CIIeTYIOIIe BUIBI 33 JaHUH:

— BBITIOJIHEHHE CAMOCTOSATEIBHBIX paboT;

— BBITIOJIHEHHE J1a0OpaTOPHBIX pabdoT;

— COCTaBJIEHHE CXE€M, AWarpaMm, 3arioJIHeHHE TaOIHIL;

— pelieHue 3a1ay;

— paboTy cO CIIPaBOYHOM, HOPMATUBHON JOKYMEHTALlMEH U HAydHOU JIUTEpaTypoii;

— 3aIIUTY BHITTOJHEHHBIX PadoT;

— TECTHUPOBAHUE U T.JI.

2) BHeayAWTOpHas — BBIMOJHSETCS MO 3aJaHHIO TperojaBartessi, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTus, BKIIFOYAET CIEAYIOIINE BUIbI JeSTEIbHOCTH.

— TMOATOTOBKY K ayAUTOPHBIM 3aHATHAM (TEOPETHUECKUM H JTaOOPAaTOPHEIM paboTam);

— H3y4YeHHe y4eOHOro MaTepuasla, BBIHECCHHOI'O Ha CaMOCTOSITENBHYIO HpOpaboOTKy: paboTa Ham
OTIpEJIeICHHBIMU TEMaMH, DPa3JeslaMH, BBIHECEHHBIMH Ha CaMOCTOSTEIbHOE H3YyYeHHE B COOTBETCTBUHU C
padourMy mporpaMMamu y4eOHON TUCIHIUINHBI WM TPO()ECCHOHATBHOTO MOAYJIS;

— BBIIIOJIHEHHE IOMAIIIHUX 33laHUi pa3HOOOPa3HOrO XapaKTepa;

— BBINOJHEHHWE HWHOWBHMIYalbHBIX 3aJaHW, HANpaBICHHBIX HAa pa3sBUTHE Yy CTYICHTOB
CaMOCTOSITENbHOCTH W MHUIIMATHBEI,

— TMOATOTOBKY K MPAaKTHUECKOH paboTe, IK3aMeHny;

— JIpyrue BBl BHEAYAUTOPHON CaMOCTOSITEIbHON paOOTHI.

BreaynuTopHBIE caMOCTOSTENbHBIE PAOOTHIl MPEACTABIAIOT CO00H  JIOrMYecKoe IPOJOIDKEHHE
AyAWTOPHBIX 3aHATHH, MPOBOAATCS IO 3aJaHHUIO0 IPENoJaBaTelisi, KOTOPBI HHCTPYKTUPYET CTYAEHTOB H
yCTaHABIMBAET CPOKHU BBIIIOTHEHUS 33JaHUsL.

Ilpyn mnnaHupoBaHMM 3aJaHUN AN BHEAyJUTOPHOM CaMOCTOSITENBHOW pabOTBHl HCIOJIB3YIOTCS
CJICYIOIINE THIIBI CAMOCTOATEIILHON paboThI:

— BOCTPOU3BOJAINAs (PENpPONYKTUBHASA), MPEANOAararoIas ajiroOpUTMHUECKYIO JESTENbHOCTh 10
o0paslly B aHAJIOTMYHOM cuTyauuu. BxiodaeT clenyrollyl0o OCHOBHYIO IEATEIbHOCTB: CAMOCTOSATENILHOE
MPOYTEHNE, TMPOCMOTP, KOHCIEKTHPOBaHHE Yy4eOHOH JHTepaTyphl, MPOCIYIIMBAaHWE 3alMCAHHBIX JIEKIWH,
3aydMBaHHUe, NIEpecKkas, 3allOMUHaHue, Internet—pecypcsl, MOBTOpEHNE YI€OHOTO MaTeprana u ap.

— PEKOHCTPYKTHBHAs, CBS3aHHAs C HMCIIOJIb30BAaHHEM HAKOIUICHHBIX 3HAHMM M M3BECTHOTO CIOCO0a
JEHCTBUS B YACTHYHO M3MEHEHHOI CHTYaINH, MIPEAIoNaraeT MoAroTOBKY OTYETOB IO JTaOOpaTOpHBIM padboTam,
no00p IUTEPATYpPHI 10 JUCHUIIIMHAPHBIM IPO0JieMaM, ITOAr0TOBKA K 3aIIUTe Ja00paTOPHEIX padoT u ap.

— 3BpUCTHYCCKAasl (4aCTUYHO-IIOMCKOBAs)) M TBOPUYECKAs, HANpPABICHHAS Ha Pa3BUTHE CIOCOOHOCTEH
CTYZIEHTOB K HCCJIE0BATENbCKON AEATENLHOCTH.

OnHOI U3 BaXKHBIX (POPM CaMOCTOSITEJILHOM PabOThI CTYAEHTA SIBISIETCS paboTa ¢ JINTEPAaTypOil KO BCEM
BujaM 3aHATHH. CaMocTosTenbHas paboTa CTyAEHTa C JIUTEpaTypoil MO3BOMSIET eMy Oosee yriIyOJIeHHO
BHHUKHYTbH B U3y4aeMyIO TEMY.

OxnH n3 MeTooB paboOThl C JUTEPATYypOl — IOBTOPEHHE: IMPOYUTAHHBIM TEKCT MOXKHO 3ay9HTh
Ham3ycTh. [IpocToe moBTOpEeHNE BO3/EHCTBYET Ha MaMATh MEXaHUYECKH M MOBEPXHOCTHO. [lomydeHHbIe TakuM
IIyTE€M CBE/ICHMS JIETKO 3a0BIBAIOTCSL.

Bosnee 3¢ dexTrBHBIN METOI — METOA KOJMPOBAHUS: TPOUYNTAHHBIN TEKCT HY)KHO MOJBEPTHYThH OOJIBINEH,
4YeM MPOCToe 3ay4nBaHue, 00padoTke. UTOOB OCHOBATENHFHO 00pabOTaTh HHPOPMAIIHIO U 3aKOAUPOBAThH €€ IS
XpaHEHUs, BaKHO IIPOBECTH ILEJbIH psAI MBICIUTENBHBIX ONEpalMii: MPOKOMMEHTHPOBATh HOBBIE JAHHBIE;
OLIEHUTh MX 3HAY€HME; MOCTaBUTh BOIPOCHI; COIOCTABUTH IOJYUCHHBIE CBEJEHUS C paHee M3BECTHBIMU. s



yaydiieHuss o0paboTkn MHGOPMAalMK OYeHb BAKHO YCTAHABIMBATH OCMBICIIEHHBIE CBSI3H, CTPYKTYpHUpPOBATh
HOBBIE CBEJICHHUS.

H3y4yeHnue HaydHOH, y4eOHOI 1 MHOI IUTEepaTyphl TpeOyeT BeneHus pabounx 3anuceil. dopma 3ammceit
MOXeT ObITh BeCbMa pa3HOOOPa3HOM: MPOCTOH MM pa3BepHYTHIH MIIaH, TE3UCHI, ITUTATHI, KOHCIIEKT.

[Iman — cTpyKTypa MHICbMEHHOM paboTHI, ONPEAEIIONnas OCIEA0BATENbHOCTh U3JI0KEHNS MaTepHala.
OH sBmseTcsl Hawbojiee KpaTkol W IMOTOMY CaMOM JOCTYIMHOHW W pachpOCTpaHeHHOW (opMoi 3amuceit
coJiep)KaHHsT HCXOMHOTO HcToYHMKa wH(opmammu. [lo cymecTtBy, 3TO TepedeHb OCHOBHBIX BOIPOCOB,
paccMaTpuBaeMbIX B HCTOYHHUKE. [1maH MokeT OBITh IPOCTHIM M pa3BEpHYTHIM. VX OTJIMYME COCTOUT B CTENIEHU
JIeTaIu3alluy COJICPIKaHMs ¥, COOTBETCTBEHHO, B 00bEME.

[TpeumyiecTBo TIaHa COCTOMT B TOM, YTO IUIAH ITO3BOJISAET HAWIYYIIMM OOpa3oM YSICHUTH JIOTHKY
MBICJIM aBTOpA, YNPOIIAeT MOHUMAaHNE TJIABHBIX MOMEHTOB ITpon3BeieHua. KpoMe Toro, oH mo3BoiseT OBICTPO U
IyOOKO TPOHWKHYTH B CYIIHOCTh IIOCTPOCHHS IIPOM3BEICHHMS W, CIEJOBAaTENbHO, TOpa3fo Jierde
OpPUEHTHPOBAThCS B €r0 COACPIKAaHMU M OBbICTpee OOBIYHOTO BCIIOMHUTH NpodnTaHHoe. C TOMOIIBIO IDTaHa
ropaszo yaoOHee OTHICKMBATh B HCTOYHUKE HYXXHBIE MeCTa, (DaKThl, IUTATHI U T. 1.

Brimmcku mpeacTaBisioT coboil HeOombImKe (HparMeHThl TeKcTa (HETOJTHbBIE W ITOMHBIE TPEeIT0KEHHS,
OTJIeNbHbIC ab3albl, a TakXKe JOCIOBHbIE W OJM3KHME K JOCIOBHBIM 3alKcH 00 HM3JlaraeMbIX B HeM (akTax),
coJiepkalie B ce0e OCHOBHOM CMBICI CONIEpXKaHWS MPOYUTAHHOTO. BBIMUCKHM TpencTaBisiFoT coboit Oomnee
CIIOKHYIO (DOpMy 3aIucH collepKaHusl UCXOIHOTO HCTOYHNKA WHpopMarmu. [1o cyTH, BRIMCKN — HE YTO WHOE,
KaK IIMTaTbl, 3aMMCTBOBaHHBIE W3 TEKCTa. BBINHCKM MO3BOJAIOT B KOHIEHTPUPOBaHHBIE (opMme U C
MaKCHMaJlbHOW TOYHOCTBIO BOCIIPOM3BECTH HawOoiee BayKHbIE MBICIH aBTOpa. B OTAENBHBIX ciiydasx — Korja

3TO OMPaBIAHO C TOYKM 3PEHHS IPOJODKEHHS paboThl Hag TEKCTOM — BIIOJHE JOMYCTUMO 3aMEHATh
[IUTHPOBAHNE U3JI0XKEHNUEM, OJTM3KIM JOCIOBHOMY.
Te3ucel — ckaToe H3IOKEHHE CONEPXKAaHMS W3YYeHHOIo MaTepHajga B YTBEpAMTENBHON (peke

omnpogepraromieid) ¢opme. OTaMUMe TE3UCOB OT OOBIYHBIX BBIMHUCOK COCTOMT B TOM, YTO Te3WcCaM MpHCYINA
3HAYUTENIFHO OoJyiee BBICOKas CTENeHb KOHIIEHTpAlMM Marepuana. B Te3mcax ormeuaercs mpeobianaHue
BBIBOJIOB HAJ OOLIMMH PAcCyXICHUSIMH. 3allUCBIBAIOTCS OHU OJM3KO K OPUTHHAIBHOMY TEKCTY, T. €. 0e3
UCIIOJIb30BAHUS NIPSIMOTO UTUPOBAHUS.

AHHOTaIMS — KpPaTKO€ W3JI0KEHHE OCHOBHOTO COJIEPKAHUS HCXOJHOTO HMCTOYHMKA HH(OpPMALNH,
Jaroniee 0 HeM 000OIIeHHOoe TpejacTaBieHHe. K HammcaHWIO aHHOTAIMi MPHOETaroT B TeX CIyYasx, Korna
HOAJMHHAS LICHHOCT U IIPUTOJHOCTh MCXOIHOI'0 MCTOYHUKA MH(MOPMALUK UCTIOJHUTENIIO MUCbMEHHON PaboThI
OKOHYATENFHO HESCHA, HO B TO K€ BpeMsS O HEM HEOOXOIUMO OCTABHUTH KpPaTKYIO 3allUCh ¢ 00oOmIaromeit
XapaKTEPUCTUKOM.

Pestome — kpaTkast OlleHKa H3y4EHHOTO COACPKaHUs HCXOJHOTO UCTOYHMKA HH(OPMAaLUH, II0Ty4eHHAas,
IPEXJE BCEro, Ha OCHOBE COAEP)KAIMXCS B HEM BBEIBOJOB. Pe3loMe BecbMa CXOOHO MO CBOEH CYTH C
agHOTaIe. OJHaKo, B OTIINYKE OT MOCTIETHEH, TEKCT pe3toMe KOHIICHTPHUPYET B ceOe JaHHBIE HE U3 OCHOBHOTO
COZEPKaHUs UCXOIHOTO MCTOYHMKA MH(OPMALUM, a U3 €ro 3aKIIOUUTEIbHON YacTH, NPEKAE BCEro, BHIBOAOB.
Ho, xak u B ciyuae ¢ aHHOTalMel, pe3toMe U3J1araeTcs CBOUMHU CIIOBAMU — BBLAEPKKHU U3 OPUTUHATIBHOTO TEKCTa
B HEM IPaKTHYECKH HE BCTPEUAIOTCHL.

KoncriekT npencTtaBmisier co00i CIOXKHYIO 3alMCh COAEPKaHUA NCXOTHOTO TEKCTa, BKIIIOYAlOIas B ce0s
3aUMCTBOBaHUS (LIMTaThl) HanOoJIee IPUMEUATEIbHBIX MECT B COYETAHUHU C IUIAHOM MCTOYHHKA, a TAKXKE CXKATHIH
aHaJN3 3alMCaHHOTO MaTepHraja U BEIBOBI 110 HEMY.

[Ipu BeITOTHEHNM KOHCIIEKTa TpeOyeTcs BHUMATENBHO NPOYHMTATh TEKCT, YTOYHHTHh B CIPABOYHOM
JIUTEpaType HETOHITHBIE CIIOBA M BBIHECTH CIIPABOYHBIE JAaHHBIE Ha MONsA KOHCHEeKkTa. HyXHO BBIAEIHMTH
IJIaBHOE, COCTaBUTh IUIaH. 3aTe€M ClelyeT KpaTko ch)opMyaupoBaTh OCHOBHBIEC NOJIOXKEHHS TEKCTa, OTMETUTH
apryMeHTAaIMI0 aBTOpa. 3alliCH MaTepHaja CleqyeT MPOBOIUTH, YETKO Ciexyd ITyHKTaM IUIaHa W BhIpakas
MBICIIb CBOUMU CJIOBaMH. L{UTaThl JOKHBI OBITH 3alMCcaHbl TPAMOTHO, YUUTHIBATh JIAKOHUYHOCTh, 3HAYMMOCTb
MBICIIH.

B Tekcte KOHCTIEKTA JKeJIaTeIbHO MTPUBOIUTH HE TOJIBKO TE3UCHBIE ITOJIOXKEHNUS, HO M MX JT0Ka3aTeIbCTRA.
IIpn odopmieHnn KOHCIEKTa HEOOXOANMO CTPEMHTBHCS K €MKOCTH KaXJI0ro HpeanoXeHus. Mbicin aBTOopa
KHHUTH CJIEAyeT U3JaraTh KpaTko, 3a00TACh O CTHIE U BBIPa3UTEIbHOCTH HAIIMCAHHOTO. YNCIIO HONOIHUTENBHBIX
9JIEMEHTOB KOHCIEKTa JOJDKHO OBITh JIOTHYECKH OOOCHOBAHHBIM, 3aIMCH IOJDKHBI PACHpeAessAThCS B
OINpeAEICHHON MOCIeN0BATENbHOCTH, OTBEUYAOLIEH JOrMYECKOW CTPYKType mpousBeaeHus. s yTOYHEHUs U



JOTIOJTHEHUsI Heo0XomuMo ocTaBisATh Tnond. HeoOxogmmo ykaseiBaTh OubImorpaduyeckoe omnucaHue
KOHCTIEKTHPYEMOTO UCTOYHHUKA.

3. BUBJIMOTPA®UYECKHI CIIUCOK

@) oCcHOGHAA TUmMepamypa

1. Pennep A.I'. Anmpokcumanwst GyHKIHA 00001IeHHBIM psifioM Dypbe [DNeKTPOHHBIN pecypc]:
METOJIMUECKHE YKa3aHHA K JIAOOpaTOPHOMY MPAKTUKyMy M CaMOCTOSTEIbHON paboTe CTyAeHTOB/
Pennep A.I'., Kopneituenko J[.B.— OnektpoH. TekcToBble nanHbie.— OpeHOypr: OpeHOyprckuii
rocygapctBeHusli  ynuBepcurer, ObC ACB, 2014— 27 c¢— Pexum pgocryna:
http://www.iprbookshop.ru/50033.html.— DBC «IPRbooks»

2. MansimeBa T.A. UucineHHple METOObI M KOMIIbIOTEpHOE MojenupoBanue. JlabopaTtopHbiii
MPAKTUKYM TI0 amnmpoKCUManuu (QYHKIHMA [DIEKTPOHHBIA pecypc]: ydeOHO-MeToandeckoe nocoome/
MansimeBa T.A.— DnektpoH. TekctoBbie nanHbie.— CII0.: Yauepcurer U'TMO, 2016.— 33 c.—
Pexxum nocryna: http://www.iprbookshop.ru/67833.html.— 3BC «IPRbooks»

3. Ezepcknit B.B. W30pannbie paszgensl BbICHIed MaTemMaTHkd. Bwimyck 7. Metoapl
anmpokcumanuu QyHKIuil [DnekTpoHHBIA pecypc]: yueOHoe mocobue/ Ezepckuii B.B.— Dnextpow.
TeKCTOBbIe JNaHHble.— OMck: CHOMpPCKUN TOCYNapCTBEHHBIM YHUBEPCHUTET (HU3MUECKOW KYIbTYPHI U
criopta, 2011.— 52 ¢.— Pexum pocrtymna: http:// www.iprbookshop.ru/64938.html.— DbC «IPRbooks»

4. bapckuii A.b. BBenenue B HelipoHHbIE ceTH [DyeKTpoHHBIM pecypc| / bapckmii A.b.—
DNeKTpoH. TeKcToBble naHHble.— M.: HutepHeT-YHuBepcuter Wubopmarnmonnsix TexHomorwii
(MHTYUT), 2016.— 358 c.— Pexum nocrymna: http://www.iprbookshop.ru/52144.html.— D5BC
«IPRbooks»

5. SAxwsieBa I.D. HeueTkne MHOXKeCTBAa M HEHPOHHBIE CeTH [DIEKTPOHHBIA pecypc|: yueOHoe
nocobue/ SxwseBa [.D.— DiekTpoH. TekcToBble paHHble.— MockBa, CapatoB: WHTEepHeT-
VYuuBepcutetr Mapopmanmonnsix Texnonoruit (MHTYUT), By3oBckoe obpaszoBanue, 2017.— 320
c.— Pexxum nocryna: http://www.iprbookshop.ru/67390.html.— 3B5C «IPRbooks»

6. l'opoxxanuna E.W. Heliponusie cetu [DaeKTpOoHHBIHN pecypc]: yuebHoe mocooue/ ["oposkaHuHa
E.M.— DnexrtpoH. TexctoBble naHHble.— Camapa: [TOBOMKCKHI TOCYHapCTBEHHBIH YHUBEPCHUTET
TEJICKOMM yHUKALUI u MH(POPMATHUKH, 2017.— 84 c.— Pexum J0CTyma:
http://www.iprbookshop.ru/75391.html.— DbC «IPRbooks»

7. Annpokcumanusi QyHKIHA: METOAMYECKUE YKa3aHus K JJabopaTopHbIM pabotam / Ps3an. roc.
paguoTtexH. yH-T; cocT.: C.B. Uenebaes. Ps3anb, 2019. 24 c.

8. Jloktroxua B.H., UYenebaes C.B., Antonenko A.B. HelipocereBrle mnpeoOpazoBaTean
uHpopmanuu: cuHTe3 u nporpammupoBanue Ha [IJIMC / Hayunoe uznanue, Psizanb, M3parenscTBo
«Cepsucy, 2011. 128 c.

9.Yurupéra O.}0. Psager @Dypne. I[IpeoOpazoBanue @Dypbe [DnexTpoHHBIH pecypc]:
meTtoauueckue ykazanus / Yurupésa O.FO. — DnekTpoH. TekcToBbie gaHHbIEe. — M.: MOCKOBCKUM
roCyapCTBEHHBIN TexHuueckuil yHusepcurer umenu H.O. baymana, 2010.— 52 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/31238.html.— DBC «IPRbooks»

10. Bonkos B.A. Panet @ypre. MaTerpansubie npeodpazoBanus Oypne u Pagona [DneKTpoHHBIH
pecypc]: yueOHO-MeToamueckoe mocodue/ BonkoB B.A.— DOneKkTpoH. TEKCTOBbIE JJaHHbBIC.—
ExarepunOypr: VYpansckuii (enepanbubiii  yauBepcuter, 2014— 32 c.— Pexum pocryna:
http://www.iprbookshop.ru/66202.html.— 3BC «IPRbooks»

11. Beictmast maremaruka. Tom 4. [uddepennuanvubie ypaBHeHUs. Psgpl. Psaner @ypbe u
npeoOpazoBanue dypne. Juddepenunansuoe U UHTErpaqbHOE HMCUUCICHHE (PYHKIIUN HECKOJIBKUX
nepeMeHHbIx. Teopus monst [DnekTpoHHBIM pecypc|: yueOnuk/ A.Il. T'ocnomapukoB [u ap.].—
OnekTpoH. TekctoBble nanHbie.— CII6.: Cankr-IleTepOyprckuii ropHblii yHHBepcutet, 2015.— 213
c.— Pexum nocrymna: http://www.iprbookshop.ru/71690.html. — 9bC «IPRbooks»



0) oononnumenvHan 1umepamypa

1. Bepuues C.H. CrientuanbHbi€ TJ1aBbI BBICHIIEH MaTeMaTHKUA. PYKOBOJICTBO K PEIICHUIO 3314 110
TEOpUH BEPOSITHOCTEH [DNEKTpOHHBIN pecypc]: yuebnoe nocooue/ Bepuues C.H., Ukpsauaukos B.1.,
Bbyteipun B.M1.— DnexTpoH. TekcToBbie nanubie.— HoBocubupck: HoBocuOMpckuii rocynapcTBEeHHBIHN
TeXHUYECKUH YHUBEPCUTET, 2009.— 100 c— Pexum JIOCTyma:
http://www.iprbookshop.ru/45437.html.— 3BC «IPRbooks»

2. [IpoxopoB HO.B. Jlekuuu 1O TEOpUU BEPOATHOCTEH H MATEMaTHYECKOW CTAaTHUCTUKE
[OnexTponnsiii pecypc]: yueonuk/ Ilpoxopo HO.B., ITonomapenko JI.C.— DieKTpoH. TEKCTOBBIC
JanHble.— M.: MOCKOBCKHI rocynapcTBeHHbIN yHuBepcuteT umenn M.B. Jlomonocosa, 2012.— 254
c.— Pexxum nocryna: http://www.iprbookshop.ru/13173.html.— 3B5C «IPRbooks»

3.3apunoB P.H. Cnenuanehbie pasnenbl MaTteMaTHKH. Teopus (YHKIUH KOMIUIEKCHOM
nepeMeHHOW. OCHOBBI OIEPAMOHHOTO HCYHUCICHHsS [DJIEKTPOHHBINH pecypc]: ydueOHoe mocobue/
3apunoB P.H., Uyrynosa I'.Il.— DnekTpoH. TekcToBble nanHble.— Kazanb: Ka3zaHckuil HallMOHANbHbII
UCCJIEeIOBAaTEIbCKUNA  TeXHouornueckuit ynmusepcurer, 2008.— 115 c.— Pexum pocryna:
http://www.iprbookshop.ru/63467.html.— DbC «IPRbooks»

4. KOHTPOJIBHBIE BOITPOCHI UIA ITIOAT'OTOBKH K 9K3AMEHY
OIIK-1.1.

. Knaccel 3a71a4 anmpokcuMaiii.
. Cxarue nadopmanuu.
. BoccranoBnenue QyHKIIMOHATIBHON 3aBUCUMOCTH.
. CriaxuBaHue SKCIIEPUMEHTAIBHBIX JAaHHBIX, (PMIBTPALIHS TOMEX.
. Kimaccsl npubnmxarommx ¢yHKIHA.
. [IpubnmkeHne MHOTOWICHAMH.
. Kitacc Tpuronomerpuyeckux noJmHOMOB.
. O600IIEHHBIN TTOTMHOM.
. OpTOroHabHBIE CUCTEMBI.
10. Knacc panmoHanbHBIX IPOOESH.
11. Knacc 3KCIOHEHLIMATILHON CYMMBI.
12. Anmapar crutaiiH-QyHKIHH.
13. ®dpakranbHble METO/IbI AIIPOKCUMALIUH.
14. JIuneiiHas annpoKCUMaLHUs.
15. MeTo HauMEHBIINX KBAIPATOB.
16. MeTon HAaMMEHBIIMX MOIYJIEH.
17. Pacuet k03 (PpUITMECHTOB TUHEHHOM aIIPOKCUMAIIHH.
18. KycouHo-nuHeiHas anmpoKCUMaIIrs.
19. KBajipaTuyHas anmnpoKcumalius.
20. PacyeT k03 PuIMeHTOB KBaAPAaTHYHOMN anmpOKCUMAIINH.
21. Peanuzanusi KBaJpaTUYHON ampoKCUMAalMM Ha S3bIKE MPOTrPaMMHUPOBAHUS BBICOKOTO
YpOBHSL.
22. IlonuHOMHUaNIbHAS AalIITPOKCHUMAITHSI.
23. PacueT k0d(pPuIueHTOB anmpoKCUMAaIINK MTOJTMHOMaMHU 3-i 1 4-i CTereH .
24. Peanu3zaius annpoKCUMaIlMK MOJIMHOMaMU 3-i 1 4-i CTENeHU Ha S3bIKe NpOrpaMMUPOBaHUS
BBICOKOTO YPOBHSI.
25. Annpokcumarnusi GyHKIIMOHAIBHBIX 3aBUCUMOCTEH JIBYX TIEPEMEHHBIX.
26. DKCTIOHEHIIUaIbHas U JIorapudMuIecKas anmpoOKCUMAIIUS.
27. PacueT k03 PUITMEHTOB SKCTIOHSHIIMATILHOU U TOTapu(MUYECKON anmpOKCUMAIIHH.
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28. Peanuzanus HSKCHOHEHIMAIBLHONM U JOrapu(MUYECKOW amnmpoKCUMAalMh Ha
IIPOrPaMMHPOBAHUS BBICOKOTO YPOBHS.

OIIK-7.1.

29. MatemaTtuueckuii Heiipon Maxkkainoka-ITutca.

30. ®yHKIMM aKTUBALUN HEHPOHOB.

31. [lonsiTHE UCKYCCTBEHHOW HEHPOHHOMU CETH.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

Krnaccudukarys HCKyCCTBEHHBIX HEHPOHHBIX CETEH.
[TepcenTtpon Po3enOnarra.

OnHOCOITHBIE HEMPOHHBIE CETH MPSIMOTO PACTIPOCTPAHEHUSI.
MHorocnoliHbie HEHPOHHBIE CETH MPSIMOTO PACIPOCTPAHCHHS.
OOy4eHne HEHPOHHBIX CETEH.

Anroputm Po3zenOnarra.

Henpra-nmpasuiio.

AATOpuUTM 00PAaTHOTO PACTIPOCTPAHEHUS OLTHOKH.
HeiipocereBas annpokcumanus Ha OCHOBE OJTHOCIIOMHON CETH.
HeiipocereBas annpokcumaliys ¢ IOMOI[bI0 MHOTOCIIONHOM ceTH.
[IpeobpazoBanne Oypre.

HuckpeTtHoe npeobOpazoBanue Oypre.

bricTtpoe mpeoOpazoanue dypne.

OnHomepHoe ObIcTpoe peodpazoBanne Dypoe.

ANTOPUTMBI OTHOMEPHOTO OBICTPOTO TIpeodpazoBanusi Pypre.
Peanuzanust ObicTporo ogHOMEpHOTO Mpeodpa3zoBanus Oypee.
JBymepHoe ObicTpoe mpeodpazoBanue Oypne.

AJTOPUTMBI IBYMEPHOTO OBICTpPOTO MpeodpazoBanus Dypobe.
Peanuzanus ObicTporo aABymepHoro npeodpazoanusi Oypne.

LIOKYMEHT MOAMUCAH 3MIEKTPOHHOW MOAMNMCHIO

PYKOBOAUTENb MarncTepckol NporpaMMbl

SA3BIKC

Onepatop 340 000 "KomnaHus "TeH3op"

COrNMACOBAHO ®reoy BO "PIrPTY", PIPTY, MuxeeB AHaTonuii AnekcaHapoBuy, MpocTas noanucb




