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1. Ilesb ocBOECHMS TUCHUIITTHHBI

Lenp — hopMupoBaHHE MPEICTABICHHUS O COBPEMEHHBIX CHCTEMaX KOMIBIOTEPHON MaTeMa-
TUKH, KOTOpbIE IIPUMEHSIOTCS Ha IIPAKTUKE B PA3JIMYHBIX 00JIACTIX HAYKU M TEXHUKH .

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

Jannas nucuuiuinHa (y4eOHBIM Kypc) OTHOCUTCS K JUCLUIUIMHAM 110 BEIOOPY BapuaTUBHOM
yacTu 6110ka b1 quctunauael (MOIyn).

JIMCUUIUINHBL, y4eOHbIe KypChl, /Ul KOTOPBIX HEOOXOANMBI 3HAHUS, YMEHMS, HABbIKH, IIPH-
oOperaemple B pe3ylbTaTe W3YYEHHUS JaHHOM IUCHMIUIMHBL (y4eOHOro Kypca) — Hay4dHO-

ucclieaoBarenbckas padboTa (MOAroTOBKA K MArUCTEPCKOM AUCCEPTALIIH).

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

@opMmupyemMble U KOH-
TPOJIMpPyeMble KOMIIe-
TEeHIHH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3yabTaThbl 00y4e-
HHUSA

(YK-1) CnocobeH ocy-
HICCTBJIATh KPUTUICCKUN
aHaJIA3 MPOOJIEMHBIX CH-
Tyaluii Ha OCHOBE CH-
CTEMHOT'O TIOJIX0/1a, BBIpa-
0aThIBaTh CTPATETHUIO JICH-
CTBUM

- UYK-1.1. 3naer meto0-
JIOTUIO0 CUCTEMHOTO MOJIX0-
na

- UYK-1.2. Ymeer pa3zpaba-
THIBaTh U COJIEPKATEIBHO
apryMeHTHPOBATh CTpaTe-
THI0 pelIeHus poOIeMHON
CUTYalluu Ha OCHOBE CH-
CTEMHOI'0 U MEXKIUCIUILIN-
HapHBIX MMOJX0/I0B, aHAIU-
3UpOBATH MPOOJIEMHYIO CH-
Tyaluo Kak CUCTEMY, BbI-
SIBJISISL €€ COCTABJISAIOUINE U
CBSI3M MEXAY HUMH, OIpe-
JeNATh MpoOeIbl B MUHGOP-
Malluy, HeOOXOIUMOM I
pereHust mpoOIeMHOM CH-
Tyaluu, KpUTHUECKHU OIle-
HUBATh HAIEKHOCTh UCTOY-
HUKOB HH(pOpMaIuu, pe-
11aTh 3a7a4u, TpeOyromue
HaBBIKOB a0CTPaKTHOTO
MBIIICHHS

- MVK-1.3. Bnageet mMeTo-
JlaMH aHan3a U CHHTE3a,
JIOTUKO-METO0JIOTUIECKIUM
WHCTPYMEHTapueM

3HaTh: CIIOCOOBI PelIeHUs IPUKIIa-
HBIX 33/1a4 C IOMOIIBI0 METOOB HH-
TEJJICKTYJIbHOTO aHAJIN3a JTAHHBIX

YMeTh: IMPUMCHATb MCTO/AbI UHTCJI-
JICKTYAJIbHOI'O aHajin3a JaHHBIX IIPH
PCIICHUHN IMMPUKIIAAHBIX 3a1a4

Bitagers: HaBbIKaMu IPOrpaMMHOM
peanu3alryi METO0B UHTEIIIIEKTY-
AIBHOTO aHAJIN3a JAHHBIX JJI penie-
HUs NIPUKIIAJHBIX 33134

(TTK-1) Criocoben pa3pa-
0aThIBaTh M AaHATU3UPO-
BaTh KOHIENTYAJIbHBIE U
TEOPETUIECKHE MOJICITN

(UIIK-1.1) 3HaeT OCHOBHBIE
MOAXOBI K TIOCTPOSHUIO
HETMPEPBIBHBIX U TUCKPET-
HBIX MaTEeMaTHYEeCKUX MO-

3HaTh: CIIOCOOBI MPUMEHEHUS METO-
JIOB UHTEJUICKTYAIbHOTO aHAJIN3a
JTAHHBIX IIPU IIPOBEACHUH HAYyUHbBIX
HCCIIETOBAaHUN




®opmMupyemMble U KOH-

TPOJIMpyeMble KOMIIe-
TEeHIHH

(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

IInanupyemble pe3yabTaThl 00y4e-
HHUSA

pelaeMbIX HayYHBIX TIPO-
OJieM U 3a7a4

Jenelt B pa3InyHbIX 00Ja-
CTSX 3HAHUU

(AITK-1.2) YMeeT cTpoUTH
Y aHAJU3UPOBATh MaTEeMa-
TUYECKHUE MOJENIH pa3iiny-
HBIX SIBJICHUI U IPOLIECCOB
Y BBIIIOJIHATH HA X OCHOBE
Hay4HbIE UCCJICIOBAHUS B
pa3IUYHbIX 00JaCTsIX Jes-
TEJIbHOCTH

YMeTh: IIaHupOBaTh HAYYHBIEC IKC-
MIEPUMEHTHI C UCITOIB30BAaHUEM METO-
JIOB MHTEIUIEKTYaJIbHOTO aHaJN3a
JTAHHBIX

BJ'Ia,Z[CTBZ HaBbIKaMHU OLICHKH PE3YJIb-
TaTOB, MMOJIY4aCMbIX B PC3YJIbTATC NH-
TCJJICKTYAJIbHOI'O aHaJIn3a JaHHBIX




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbI TEKYLIETO

TepHOW Maremartuku. IIporpammupoBanue
B CUCTEMaX KOMIIBIO-TEPHON MATEMATUKH.

Buna .
. HaumeHoBaHue TeM 3aHATHI Oo0nbem, HNHTepakTuB,| KOHTPOJIsSI (HAaMMe-
Monayasb (pa3gea) | yueOHoi . CemecTtp banabl
DaGOTLHI (yueoHoli padoThI) q, q, HOBaHHE OIEHOYHO-
ro CpeacTBa)
Bgenenue B cu- |JIek. BBenenue B cucteMbl KOMIBIOTEPHON Ma- 1 4 - CobeceroBaHne
CTEeMEI KOMIIBIO- TeMaTukd. ba3oBble MOHATHUS U OlEpaluu
TepHOii MaTeMa- MaIIMHHOW 00pa0OTKN JaHHBIX
IIp. PaGota ¢ TekcTOBbIM U (HOPMYIBHBIM pe- 1 8 - OTYeT 1o MpaKTuye-
TUKH JAKTOpoM. PemeHnune cucrteM JIMHEHHBIX CKOii pabore
anredpanvyecKux ypaB-HEHUI
Jlek. OcHOBHbIE (PYHKIIMOHAIbHBIE BO3MOXHO- 1 4 - 2 CobecenoBanue
ctu cucteM MathCAD, Matlab. ®opmyis-
Has 3aliCh W PEIICHHE MaTeMaTHYEeCKHUX
3ajau.
IIp. UucineHHoe pelleHre HEINHEWHBIX YpaB- 1 8 - Oruer 1o mpakTHye-
HeHUU. YuClIeHHOE pelleHue CHUCTEM He- KO paboTe
JIMHEWHBIX YPABHEHUMN.
CP PaboTa ¢ JIeKIMOHHBIM MaTepHaIoM, MOJ- 1 28 CobecenoBanue
TOTOBKA 3aJIaHMsI 10 MPAKTHYECKON paboTe
K 3aIUTe
[TpakTryeckoe Jlek. Pabota ¢ rpadukoif B cuctemMax KOMITbIO- 1 4 - 2 CobecenoBanue
HMCITONB30BAHIE TEPHOI Ma-TeMaTHKH.
CHUCTEM KOMIIBIO-
N IIp. Onpenenenre HauOOJBIIETO U HaWMEHb- 1 8 - Oruer 1o nmpaxkTHye-
TepHou MaTeMa- mero 3HaueHus QyHKuuu. IlocTpoenue CKO# paboTe
TUKH rpadukoB Qynkumit. O6paboTKa SKCIEpH-
MEHTAJIbHBIX JAHHBIX
Jlexk. YuciieHHbIE METOIBI B CUCTEMAaX KOMIIBIO- 1 6 - CobecenoBanue




DopMBbI TEKYLLET0

Bun N
N HanmeHnoBaHnue TeM 3aHATHI Oo0bem, NHTepakTuB,| KOHTPOJIS (HAaMMe-
Monyas (pa3aen) | yueOHOI . CemecTtp Banabl
DaGOTHI (yueoHoli paGoThI) 4. q, HOBaHHUE OI[€HOYHO-
ro cCpeacTBa)
IIp. [Tpubnmxennoe pemenne auddepeHIn- 1 10 - Oryer 1o mpaxkTuye-
anbHBIX ypaBHeHui. [locTpoeHne mosepx- KO paboTe
HOCTEM, 3aJJaHHBIX B SIBHOM BUJE B JCKap-
TOBOW cucTeme koopauHar. [locTpocHwme
MOBEPXHOCTEH B CHEPUYECKON M IUIHH-
JPUYECKON cHCTEMaX KOOPJIUHAT
CP PaboTa ¢ n1eKIMOHHBIM MaTEepPHAIOM, 01~ 1 28 CobecenoBanue
TOTOBKA 33JIaHUS TI0 MTPAKTUIECKON paboTe
K 3aIl1Te
IIA, Kon- |Dx3ameH 1 36 - IIucemenHoO
TPOJIb
Hroro: 144 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B paMKax U3ydCHHA AUCHUILUIAHBI «CucreMbl KOMHBIOTCpHOfI MAaTCMTauKn» MpPEaAyCMOTpPC-

HO HUCIIOJIB30BaHUEC CICAYIOIIUX O6p&30BaTeJ'IBHHX TEXHOJIOTHI:

TCXHOJIOTUA TPaAUITHUOHHOI'O 06y‘I€HI/I5IZ JICKOMHA U TPAKTUYCCKHUC pa6OTBI;
HUHTCPAKTUBHBIC TEXHOJIOTNH: npo6neMHa;1 JICKLHUA.

6. Mertonuyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

B paMKax TUCHUIIIMHBI JOJIKHbBI OBITh M3Y4YCHBI CJICAYIOIIHEC TEMBbI:

BBEJICHUE B CHCTEMbI KOMITBIOTEPHOW MAaTEMATHKU. 0A30BbIC MOHITHS U OMEpaIly MaIluH-
HOU 00pabOTKH JaHHBIX;

paboTa ¢ TEeKCTOBBIM U (POPMYJIBHBIM PEIAKTOPOM. PEUICHHE CUCTEM JIMHEHHBIX anredpau-
YECKUX YpaBHEHUI;

OCHOBHBIE (DYHKIIMOHAIbHBIE BO3MOXKHOCTH cucteM mathcad, matlab. popmynsHas 3anuce n
peleHne MaTeMaTHYECKUX 33]1ay;

YHCIIEHHOE PEIICHHE HEIMHEHHBIX ypaBHEHH. YHCIEHHOE PEIICHHE CUCTEM HEMHEWHBIX
YPaBHEHUN;

paboTa ¢ JEKIMOHHBIM MaTepualioM, TOATOTOBKA 3aJaHus 10 MPaKTHYECKOi pabore K 3a-
IINTE;

pabota ¢ rpadukoii B cucTeMax KOMITBIOTEPHONH MaTEeMAaTHKH,

OIpe/ICJICHUE HAaUOOJIBIIEr0 U HAMMEHBIIETO 3HAYCHHUS (DYHKIMHU. MOCTPOCHUE TpadUKOB
¢GyHKIMI. 00pabOoTKa IKCIIEPUMEHTAIIBHBIX TaHHBIX;

YHCIIEHHBIE METOJBl B CHCTEMaX KOMITBIOTEPHOW MaTeMaTHKH. NPOTPaMMHPOBAHHE B CH-
cTeMax KOMIbIO-TEPHON MaTeMaTHKH;

npUOIKeHHOE pelieHne TuddepeHaIbHbIX YPaBHEHUH. IIOCTPOCHNE MTOBEPXHOCTEH, 3a-
JIAHHBIX B SIBHOM BHJIC B JICKAPTOBOHW CHCTEME KOOPJMHAT. MOCTPOCHHE TOBEPXHOCTEH B
ceprueckoil 1 MUIMHAPHUECKON cUCTeMax KOOPHHAT;

paboTa ¢ JEKIIMOHHBIM MaTepUaJIOM, TIOATOTOBKA 33JaHus 0 MpPaKTHYECKO padoTe K 3a-
mure/

7. OneHo4HbIe cpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Kon xourponupye-
MO# KOMIeTeHIMH
(nJIM ee 4acTH)

HaumeHnoBanue
OLICHOYHOI'0 CPeACTBA

KonTposmpyembie pa3aeibl
(TemMbl) TUCHMILITHHBI

BBenenne B cUCTEMBI KOMITBIOTEP- VK-1, IIK-1

HOI MaTemMaTuKu. ba3oBbie TTOHS-

THUS U Ollepalyi MalluHHON o0Opa-
OOTKH JaHHBIX.

CobecenoBanue

Pabora ¢ TeKkcTOBBIM U hopMyITb- VK-1, I1IK-1

HBIM pefakTopoM. Perienue cu- OTueT 1Mo nNpakTUIECKOM

CTEM JIMHEHHBIX anreOpandyeckux pabote
YpaBHEHUM.

OcHoBHbIE (HYHKIIMOHATIBHBIE BO3- YK-1, TIK-1
MoxxkHOCcTH cucteM MathCAD,
Matlab. ®opmynbHas 3amucek u

penieHne MaTeMaTHYECKUX 3a/1ad.

CobecenoBanue




4 | YucneHHOe pelIeHne HeMTMHEHHBIX VK-1, TIIK-1
ypaBHeHUH. YUCIEHHOE pellIeHue
CUCTEM HEJIMHENHBIX YPaBHEHUMN.
5 VK-1, IIK-1
Pabora ¢ rpadukoii B cucremax
KOMIIbIOTEPHON MaT€MaTHUKH.

OTt4er o NpakTU4YECKOu
pabore

CobecenoBanue

6 Omnpenenenne HauOOIBIIETO U YK-1, ITIK-1
HAUMEHBIIIETO 3HAYEHUS (PYHKIIUH.
[Toctpoenue rpagukoB GyHKIHH.
O06paboTka SKCTIEPUMEHTATbHBIX
JTAHHBIX
7 YuciieHHbIE METOIBI B CUCTEMAX VK-1, IIK-1
KOMIIBIOTEPHOM MaremaTuku. IIpo-
rpaMMHUPOBAaHUE B CUCTEMaX KOM-
IIBIOTEPHON MAaTEMAaTUKH.

8 [Tpubmmkennoe pemenue audde- YK-1, I1IK-1
pEeHLIHANBHBIX ypaBHeHuUN. [1o-
CTpOEHHE MOBEPXHOCTEH, 3a1aH-
HBIX B SBHOM BHJIE B JIEKAPTOBOM OTueT 1Mo nMpaKTHIECKOH

cucreme koopauHat. [loctpoenue pabote
MOBEPXHOCTEH B chepruecKoi u
HWIMHIPUYECKON crcTeMax Koop-
JTMHAT

OT4er 1o nNpaKTU4YeCKou
pabore

CobecenoBanue

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUualibl, H606X0}IHMbIe AJIA TEKYIIEr0 KOHTPOJIsA

7.2.1. Ilpaktuueckas pabora

(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunosoii(bie) npumep(bl) 3aganus(1il)

IIpakTnyeckas padora Ne 1. PaGota ¢ TeKCTOBBIM U (OPMYIIBHBIM pelakTopoM. Perienne cucrem
JUHEHHBIX anreOpanyecKux ypaBHEHHH.

Ieab: M3yunTh OCHOBBI Pa0OTHI ¢ TEKCTOBBIM U hopmynbHbIM penakTopom MathCAD. W3yuuth
OCHOBBI PEIICHUs CUCTEM JINHEHHBIX aIreOpandyeckux ypaBHEHUH.

Conep:xanue 3a1aHus.

1. B TekcTOBOM pemakTope BHIBECTM KOMMEHTAapUH K pelleHuio 3agaun. HabpaTh coOTBETCTBYIO-
iee BBIPAKEHHE M BBINOJHUTH CUMBOJIBHBIE MPEOOpa3oBaHUs aNreOpandecKux BBHIPAKEHUH.
1.2. Yopocrture BeIpakeHHE

f 2" ] |
Il B T Bl
' 9x+1 I x|
1.3. PackpoiiTe CKOOKH 1 TPUBEIUTE TI0TI00HBIC BRIPAKCHHS
2
x(z+2) - 4z(x+ 2-z)
1.4. Paznoxxute Ha MHOKUTEIHN BBIPAKEHNE
2 2 2 2 2
a .b I a-b I z.a.b.c ] b ‘c+-a-'¢c+-ac 1 b.c
1.5. Yopoctute BelpakeHuUe:

2



3_,3

a
a—h

1.6. PackpoiiTe CKOOKH 1 TPUBEIUTE TI0I00HBIC BRIPAKCHHS
1.7. Paznokute Ha MpoCTeime Ipodu parmoHaIbHYIO TPO0b

xz 3x+ 7

3
LY

£
(x 1}2-1_\::{2 Fxe 1)

A

1.8. PackpoiiTe ckoOKH U IPUBEIUTE TIOJJOOHBIC BEIPAKCHUS

2 2
x(z+ 2y 4z(x 2z)  4x(x 4)
1 9. Paznoxure Ha MpOCTEHIINEe APOOH PAIIMOHATLHYIO APOOh

x—6x 2 +{2+x)
x D208 x 1)

1.10. PaSJ'IO)KI/ITe Ha MHOKHUTEJIM BbIpaOKEHUE
b

2 2 2 2 2 (L 2 .
a-b:+ab +2abcibcra-cac +bc e

x(z-

1)’ - 22(x4

2
c -a

1.11. Pe3ynbTaThl BHIOMHEHUS IPAKTHUECKON pabOThI OTPA3UTh B OTUETE.
2. Uccnenyiite 1, ecliv pelIeHne CyIECTBYET, HalauTe 1Mo ¢popmynam Kpamepa pemeHne CUCTEMBI.
Haiinute metomom [Maycca pelieHue cucTeMbl JUHEHHBIX anreOpandecKuxX ypaBHEHHI.

2.1. BapuanTsl 3aanuit

. 0.005 0.004 0.150 0 0057 o 0.010 0.008 0.200 0.050
0.090 - 0.033 0.0067 0.098 0.098 0.080 0  0.013 0.050
©0.0150 0.033 0.050 0 0183 A7 0250 0.067 0.067 0.069] ©
2.857 0.100 0.300 0.025 0.041 0.0057 0.150 0267 0.050
1 0.015 0.012 0.250 0.100 0.388 0.020 0.016 0.300 0.150
2. 0.070 0.033 0.020 0.075 0084 ' 0.060 0.067 0.027 0.100
A 0350 0100 0075 0110 | 1357 A1 0,450 0.133 0.080 0.139] ©

| 00086 0.200 -0.233 0.075 0149 0.011 0250 -0.2000.100

z)

[ 0.186

0.126
0.646
0.0086

[0.662

0.029
2.312

10379



3. 0.025 0.020 0.350 0.200 '1.008 8. 0.030 0.024 0.400 0.250 1.427

0.0500.100 0.033 0.125 0.212 0.0400.133 0.040 0.150 _  |0.465
A=l 0550 0.167 0.083 0.161  —|3.507 A7 0,650 0.200 0.086 0179 © | 4.940
0.014 0.300 0.1670.125 10.700 0.017 0.350 0.133 0.150 1111

4, 0.035 0.028 0.450 0.300 1918 9. 0.040 0.032 0.500 0.350 2.481
o | 00300167 0.047 0075 0788 o 002002000053 0200 |1.182
0.750 0.233 0.088 0.195 6.611 0.850 0.267 0.089 0.208 8.520

0.020 0.400-0.1000.175 1.613 0.023 0.450-0.067 0.200 2.205

5. 0.045 0.036 0.550 0.400 3.117] 10 [ 0.050 0.040 0.600 0.450 3.825
0.0100.233 0.060 0.225 1.646 0 0.2670.0670.250 2.181
A1 0950 0300 0.090 0220 10664 T 1.050033300910230 © |13.045
0.026 0.500 0.0330.225 2.888 0.0200.550 0 0.250 3.661

2.2. PeSYJ'IBTaTbI BBIITOJIHCHHU AL HpaKTquCKOﬁ pa6OTBI OTpa3uThb B OTUCTC.

IIpakTyeckas padora Ne 2. UuciieHHOE pellIeHNne HEIMHENHBIX ypaBHEHUN. UnciieHHOe pelieHne
CHUCTEM HEJIMHEHHBIX YPABHEHUMN.

Lenab: U3y4nuTh OCHOBBI YHCIEHHOTO PELICHUS HEJTUHEHHBIX YpaBHEHUN. MI3ydnTh OCHOBBI YHUCIIECH-
HOTO PEIICHHS CUCTEM HEJIMHEWHBIX YPaBHEHUM.

Copnepxanue 3axaHus.

1. BeraucianTs KOpHH KyOMUECKOT0 MOJTUHOMA U IIOCTPOUTH rpad K.

F(x)=a3*x +a2*x +al*x+a0
1.1.BapuanTsl 3a1aHui:

a3 a2 al al
| 2 -8 15 -30
2 34 -3 23 48
3 5 -4 27 23
4 -34 67 -3 11
5 4 4 45 22
6 6 12 12 35
7 -8 -24 26 -47
8 -10 -1 24 -2
9 5 32 -34 8

1.2. Pe3ynbpTarhl BHIIOIHEHUS IPAKTUYECKOM pabOTHI OTPAa3UTh B OTYETE.

2. BpuucauTe KOOPAMHATHI TOYEK ITEPECECYEHUS IPSIMOM 1 KPUBOM BTOPOTO MOPSIAKA
2.1. Ilepeceuenue npsaMoii ¢ mapadooii.

2.2. Ilepecedenne mpsMon ¢ TUIEPOOITON.

2.3. Ilepeceuenune npsAMON C SJUIUIICOM.



2.4. Ilepeceuenue npsiMoit ¢ mapaboIoi.

2.5. Pe3ynbTaThl BBHITIOJIHEHHS TIPAKTUIECKON pabOThI OTPAa3UTh B OTUETE.

IIpakTnyeckas padora Ne 3. Onpenenenne HauOOJBIIETO0 U HAUMEHBILIETO 3HAUYCHUS (DYHKIIHH.
[Toctpoenue rpadukoB pynkmuii. O6paboTKa IKCIIEPUMEHTATBLHBIX TAHHBIX

Hesab: M3y4nTh OCHOBBI OIpENENCHUS HAWOOJBIIEr0 M HAUMEHBLIET0 3HAYeHHUS (YHKIIHH.

M3yunth  OCHOBEI  mocTpoeHue rpadukoB  GyHKnuid — M3ydnTs  OCHOBBI  00pabOTKH
SKCIICPUMEHTAIBHBIX JaHHBIX.
Conep:kanue 3a1aHus:
1. Haligure MUHUMYM 11eI€BOM (DYHKIUU:
f(x,y)=ax+by
P yKa3aHHBIX OrpaHUYeHHsX. [locTpouTs rpaduk.
1.1. BapuanTs! 3a1anuii:
7.1.1 f{x,}r} 7.1.1.1.3 Orpannuenns
1 Ix+2y x+y<=4 x+2y>=5 2x+y=>=6 x>=0 y=>=0
2 Ix+2y x+y<=6 x+2y>=7 2x+y>=8 x>=( y=>=0
3 Ix+2y x+y<=8§ x+2y>=8 2x+y=>=8 x=>=(0 y=>=0
4 Ix+2y x+y<=9 x+2y>=7 2x+y>=6 x=>=0 y>=()
5 Ix+2y x+y<=6 X+2y>=35 2x+y>=3 x=>=0 y=>=()
6 2x+5y xty>=4 x+2y<=13 2x+y<=13 x>=0 y=>=()
7 2x+5y x+y>=35 x+2y<=14 2x+y<=14 x>=0 y=>=()
8 2x+5y x+y>=35 x+2y<=15 2x+y<=15 x>=0 y=>=(0
9 2x+5y x+y>=6 x+2y<=11 2x+y<=8 x>=0 y=>=0
10 | 2x+5y x+y>=7 x+2y<=13 2x+y<=9 x>=() y=>=(

1.2. Pe3ynbTaThl BHIMOJIHEHUS MPAKTHYECKONW PabOTHI OTPA3UTh B OTUETE.

2. Tloctpouts rpaduk GyHKUMH, 3alaHHBIX B SBHOW, HESIBHOM M mHapameTpuyeckoil dopme.
3anucaTh ypaBHEHHMsSI KacaTeIbHOW M HOPMald K KaXIOM KpUBOM B yKa3aHHBIX TOYKaxX U
u3o0pasute ux Ha rpapuke. 2.1. Bapuantel 3agaHuii:

Ne Sx) F(x,)

1 Inx X +yi =4

2 1+1/x x'=-y'=4

3 Exp(x) (x=3)+y =4

4 e cos(x)” +sin(y)’ =1

5 Sin(x) (x+vy)y=2

6 Cos(x) Xy+x+y=4

7 Exp(x)cos(x) X+cos(xy)=1

8 X+cos(x) x+y =4

9 tgx (34)° +y* =4

10 Sec(x) £2 +£2 i
3 4

2.2. Pe3ynbTaThl BBIMOJIHEHUS PAKTHUECKOW pabOThl OTPa3uTh B OTUETE.

3. [ocTpouTh MHTEPMONAMOHHBIA KyOWdeckui crutaitH s QyHkimu Y=f(X),

3aJaHHON Tabnuueil. Mcnonb3ys HaleHHYIO 3aBUCHUMOCTb, HAaliTH 3HadeHHe y B Touke X = N
+0.55, rme N — HOMep BapuaHTa.



3.1. BapuaHTsl 3a1aHU:

1
X 1 1.1 1.2 1.3 1.5 1.4 1.6 1.7 1.8 1.9 2
Y | 0686 | 0.742 | 0767 | 0646 | 0.774 | 0807 | 097 | 0932 | 0936 | 0978 | 1.048
2
X 2 21 22 23 25 24 26 27 28 29 3
Y | 2312 | 2251 | 2418 | 2952 | 2.7 | 2459 | 1.022 | 3.079 | 242 | 26609 | 3.241
3.
X 3 EN | 32 13 35 34 16 37 38 39 4
Y | 4615 | 4591 | 513 | 5481 | 5553 | 5492 | 5471 | 5727 | 5798 | 6.11 | 6.605
4.
X 4 4.1 42 43 4.5 4.4 4.6 4.7 4.8 49 5
Y | 8472 | 8R0S | 9096 | 8993 | 9312 | 9465 | 9771 | 961 | 9722 | 11.41 10.28
5
X 5 5.1 52 53 55 54 5.6 57 5.8 59 3]
Y | 1236 | 1363 | 133 | 1315 | 1348 | 1424 | 1452 | 1488 | 1525 | 1534 | 1516
&
X [ 6.1 6.2 6.3 6.5 [} 6.6 6.7 6.8 6.9 7
Y 1763 | 19.75 | 19.79 | 1881 | 19.87 [ 21.12 | 2021 | 19.49 | 20.15 | 20.51 | 21.29
7
X 7 7.1 7.2 73 1.5 T4 T.6 1.7 7.8 7.9 8
Y 2524 | 2513 | 2567 | 26.63 | 2675 | 27.23 | 2649 | 26.88 | 2723 | 28.07 | 27.79
8.
X 8 g1 82 83 g5 84 8.6 8.7 88 8.9 9
Y 3053 | 3422 | 3423 | 3411 | 336 | 3406 | 345 | 3583 | 3568 | 35.44 | 15.67
9.
X 9 9.1 02 03 9.5 04 9.6 9.7 08 9.9 10
Y 41.74 | 4224 | 4388 | 42,17 | 437 | 4504 | 4246 | 4572 | 44.06 | 4587 | 44.95
10.
X 10 10.1 10.2 | 103 10.5 104 | 10.6 10,7 | 10.8 | 109 11
Y 4976 | 51.92 | 50.08 | 52.38 | 53.41 | 5496 | 5277 | 54.12 | 5548 | 55.69 | 56.2

3.2. Pe3ynbTathl BRITIOJTHEHUS TIPAKTUIECKON pabOTHI OTPa3UTh B OTUETE.

4. HaitTu MeTOI0M HaMEHBIIUX KBAJIPATOB 3HAYCHUS KOAPPHUIIMEHTOB 3aBUCH-

MocTH Y = T (X) 110 3a1laHHBIM DKCIIEPUMEHTAILHBIM JaHHBIM. VICTIONB3Yst

HalJIeHHYIO 3aBUCUMOCTb, HaiiiuTe 3HaueHue y B Touke X = N + 0.55 , rne N — Homep Bapuanra,
aOCONIOTHYIO TOTPEIIHOCTh B  HHUX M CPEIHEKBAJIPaTHUYECKYIO IMOTPEIIHOCTb, MOCTPOUTH
rpauKu.

4.1. BapuaHTbl 3a1aHUIA:



l.y=a-x+b;
2.y=a+b-x+c-x7;

_ X
3.y=a,+a-x+a,-x +a,-

4.y:a+b+ .:1;
X X
b ¢ d
Sy=a+—+;+ 3
X X X

6.y=a+b-In(x)

7.y=a+b-cos(x)+c-x;
] &
a+b-1g(x)*’

1 2

+ +cx
b -log(x)

10. y=a+b-sin(x)" +c-x".

8.y=

9.vy=a

4.2. Pe3ynbTaThl BHIIOJIHEHUS IPAKTUIECKON pabOTHI OTPa3UTh B OTYETE.

5. Hoctpoiite rtpaduk z = f (X, Y)  IByMepHOW CIUIAH-UHTEPIOSIMUA TIO  33JaHHBIM
SMIIUPHUYECKUM JaHHBIM (MaccuBbl X, Y nanbl B Ta0n.). Mcnonbs3ysh HalJeHHYIO 3aBUCHMOCTb,
HaiiuTe 3HaueHue Z B Touke X = Xy + 0.55, y = Yy + 0.35, rne N — HO™mep Bapmanrta. 5.1
BapuaHTbI 3a1aHui:

l. z=sin(x+ y)

2. z=cos(x+ y);
3. sin(x+y")-z=0;
4, z =tg(x+y);
5. z=sin(x+0.5- y)’;
6. In(x+y)-=z=0;
T 15 x-y=(x"+y)—z=0,
8. z=x"-y+sin(x+ y);
9. ilxl'};—z:ﬂ;
X +y

10, z=x-y+cos(x+ y).

5.2. Pe3ynbTaThl BBIMIOIHEHUS TIPAKTHYECKOW PabOTHI OTPA3UTh B OTUETE.

I[IpakTuyeckas padora Ne 4. [lpubmmkeHHoe pemieHne AuQdepeHInaIbHbIX YpaBHEHUH.
[locTpoeHrne MNOBEPXHOCTEH, 3aJaHHBIX B SIBHOM BHJI€ B JEKapTOBOM CHUCTEME KOOPAMHAT.
[TocTpoenue moBepxHoOCTeH B cheprueckon U MUITUHIPUIESCKON CUCTeMaxX KOOPIUHAT.

Heab: M3yunth OCHOBBI MPHUOMMKEHHOTO perneHus auddepeHanbHbX ypaBHeHUH. M3ydunTthb
OCHOBBI TIOCTPOCHHS TTOBEPXHOCTEH, 3a/IaHHBIX B SBHOM BHJE B JIEKAPTOBOM CHCTEME KOOPIMHAT.
W3y4uTh OCHOBBI TIOCTPOEHHUS TMOBEPXHOCTEH B cheprUuecKod M IMIMHIAPUYECKOW CHCTeMax
KOOpPJIMHAT.

Conep:xanue 3agaHus:

1. Pemure Ha otpeske [Xo,Xn] 3amauy Komm y' =T (X, V), Y(Xo) = Yo

MeToqoM PyHre-KyTTel ¢ moctosHHBIM miarom. M3o0pasute rpaduku

pelIeHu, BeIUMCIeHHBIX ¢ maramu h, 2h u h/2. 3radenne xy > X BEIOEpUTE CAMOCTOSITENBHO.

1.1. BapuanTsl 3aganuit



Ne Fx,y,y)=0 Hauanwvnoe ycnoeue
1 | (e +Ddy+e'dc=0 y(0)=05
2 [ylny+x'=0 y{) =
3 Ja-x*y +xy’+x=0 y(0)=-tg2
2 - P y()=arcig(2—e)
3e rgydx+mszxdx=ﬂ
5 [dre )y ¢ »0) =1
6 | y'sinx=ylny i
g [z] ~°
T & b, WD) =1

I+ y l+x

8 | (1+y")dx=xdy

g | y'sinx=siny

{2)-5

10

3(xy + y)dy+ 42+ y dx =0

¥(0)=1

2. Pemuts 3amauy Ko yq' = fi(X, y1,¥2), yo =1 (X, y1, ¥2), Y1(d) = Y10, Y2(8) = Y20 Ha OT-
peske [a,b] metomom Pynre-Kyrra ¢ mocrosiuabiM marom h=0.1. M300pa3ute rpaduku perieHui,
BBIYHCIICHHBIX C maramu h, 2h u h/2. 2.1. BapuanTtsl 3a1aHuii:

Ne Sixy1y) Sxyy) yia) | yiAa) | a b
1 Xty 012) 0 1 -1 1
2 siny; cosy; 0.5 -0.5 -1 3
3 xcos(y1ty2) sin(y1-y2) -0.6 2 2 5
4 siny;c0s"y; COSY1COSY2 0 0 -1 3
5 cos(y1y2) sin(y;+y,) 0 0 2
5 _}«’21111' J.-'|+:].-'2 -2 ']. 4
7 2y\/ys 2y1-y2 1 1 3
8 ntys L1+ yity») 0 0 4
9 arctg(xy,) siny; 0 0 -2 1
10 sin(x+2y,) cos(xy) 0 0 0 4
3. HOCTpOI/ITB IOBCPXHOCTH B I[eKapTOBOfI CUCTCMC KOOPpAWHAT.
3.1. BapuaHnTsl 3a/1aHMiA:
1. Z=e™"" 8. Z=YX*+Y?
2. Z=X'-Y’ 9. Z=XY
3. Z=X"+Y"'-XY 10. Z=€e""
4. Z=(X+Y) M. Z=e"
5. Z=(X-Y) 12. Z =¥
B. Z=ofX14V? 13. Z =cos(£L
7 7= lvr 14. Z = sin(£+2)
1

5. Z = tg(¥=L)

T




4. ITocTpouTh MOBEPXHOCTH B CHEPUUECKOI U IIIIMHAPHUECKON CHCTEMaX KOOPMHAT.

4.1. BapuaHTbl 3a1aHU:

1. MocTtpoutb cchepy paguyca R=4.

2. MNocTpouTb B chepu4ecKon cUCTeMe KoopaWHaT NOBEPXHOCTL, MOAYNL paguyc-
BEKTOpa TOYeK KOTOPbIX M3MEHASTCA NO 3aKoHy R = cos(a).

3. MNocTpoutb B cthepUUecKon cUcCTeMe KoOpAWHAT KOHYC C yrmoM pacTeopa 45 rpaay-
COB.

4. MNocTpoUTL B UMNUHAPUYECKOI CUCTEME KOOPAMHAT NOBEPXHOCTL LMNUHApa
paguwyca R=4 u BbicoToin h=10.

5. MNocTpouTb B LMNUHAPHUYECKOW CUCTEME KOOPAMHAT NOBEPXHOCTL KOHYCA C YrnoMm
pacTeopa 45 rpagycoe 1 BeicoTold h=10.

6. MocTpouTb NOBEPXHOCTL, KOTOPaa NONy4YaeTcA B pe3ynbTaTte BpalleHns oTpeaka
sokpyr ocu OZ. KoopauHatsl koHUoB oTpeska: A(0,0,0) u B(1,0,2).

7. MNocTpouTh NOBEPXHOCTL, KOTOpPana NoNy4YaeTca B pesynsTate BpalleHUs oTpe3aka
Bokpyr ock OX. KoopguHaTel KoHLUoB oTpeska: A(0,0,0) n B(1,0,2).

8. lNocTpouTk NOBEPXHOCTL, KOTOpPaA NoNy4YyaeTcA B pe3ynbTaTe BpalleHWA oTpeaka
Bokpyr ock OZ. KoopauHaThkl koHUoB oTpeska: A(0,0,0) u B(1,0,2).

9. MoCTPOUTb B LIMNWMHAPUHECKON CUCTEME KOOPAWHAT NOBEPXHOCTL Z(X,¥)=e X ),

10. NocTpouTs B chepuyeckol cMcTemMe KoopaWHaT annuMncoMa ¢ nonyocamu a=1, b=
2, c=3.

5. Pe3ybTaThl BBIMOIHEHUS PAKTHYECKOW PabOThI OTPA3UTh B OTUETE.

TpeGoBanus k opopMiIeHUIO

OTuer JOMKEH coepKaTh MOAPOOHOE ONKCcCaHuE (BKII0YAs MIUTFOCTPATUBHBIN MaTEPH) MO-
CJIEIOBATEIILHOCTH JCUCTBHIA TPOACIAHHBIX CTYIESHTOM JJIsS BBINOJHEHUs 3aganuii. OdopmieHue
OTYeTa JIOJKHO COOTBETCTBOBATh METOAMUECKOMY YKAa3aHUIO PEKOMEHIAIUSAM, U3JI0KEHHBIM y4ueo-
HO-MeToan4YecKkoM nocobuu [OuenoBckuit A.B. OOmue TpeGoBaHus MO BBHITOJIHEHUIO U oopmite-
HUIO KOHTPOJIBHBIX, KYPCOBBIX U BBIMYCKHBIX KBaNU(UKAIMOHHBIA paboT : YueOHO-METOUIECKOE
nocooue. — TompsTT : TI'Y, 2015. 78 c.].

Tembl NMCbMEHHBIX Pa00T

Ne i/ Tembl

Jucyunaunoii e npedycmompennvi Kypcosvie pabomul/npoexkmol/PIP.
KpaTkoe onucanue u perjiaMeHT BbINOJHEHHS
Kpurepum ouneHku:

OreHka 3a MpakTHYeCKHue paboThI BHICTABISAETCS HA OCHOBE MMUCHbMEHHOTO OTUETA CTY/ICHTA.
[IpenogaBaTtens MoOKeT MOTPeOOBaTh CTYACHTAa WCHPABUTH 3aMEYaHUs MO O(OPMIICHHUIO WU CO-
JIep>KaHUIO OTYeTa 10 MPAaKTUYECKOM padoTe.

- OLICHKA «3a4YT€HO» CTAaBHUTCS CTYJEHTY, KOTOPBIM IPOJAEMOHCTPUPOBAT PE3YJIbTAThI BbI-
MOJTHEHHUS PAKTHUECKONW paboThl, COOTBETCTBYIOIIME MTOCTABICHHBIM 3a/1a4aM, U MPEJI0CTaBUI OT-
4yeT, 0hOpMIIEHHBIN TOJKHBIM 00pa30M M COAEpKAIIUi KPaTKoe ONUCaHUEe MOJIYyYeHHBIX pe3yibTa-
TOB



- OLICHKA «HE 3aYTEHO» CTAaBUTCA CTYIEHTY, KOTOPBIM HE IPOAEMOHCTPUPOBAI PE3YyIbTaThl

BBIIIOJIHEHUS] TPAKTHYECKON pabOThI HIIM HE PEICTABHII I10 HEW OTYET WIIM MPEACTAaBICHHBIH OTYET
HE COOTBETCTBYET TPEOOBAHUSAM 10 0()OPMIICHUIO.

7.3. OIIeHO‘IHLIe cpeacrea aJid l'lpOMG)KyTO‘lHOfI aTrTeCTallum 1Mo uToramMm OCBOCHHUSA

JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOME:KYTOYHOM aTTecTaluu

Cemectp 1
Ne n/m Bonpocsl K 3k3amMeHy
1 Anrebpanyeckue nmpeodpa3zoBaHusl.
2 Tpuronomerpudeckue npeoOpa3oBaHusl.
3 Pemenue anrebpanyeckux ypaBHEHUH U HEPABEHCTB.
4 Pemienue TpUroHOMETpUYECKUX YpaBHEHUH.
5 [Toctpoenne rpadukoB GyHKIMIA, 3aJaHHBIX SIBHO, HESIBHO U TTAPAMETPUYECKHU.
6 Pemenue npoctedimx 3aa4y aHaIUTHYECKON reOMeTpuUu.
7 Pemenue npocreinmx 3agad IMHEHHON aJireOphl.
8 Co3znaHue 1 pelakTUpoBaHKe IrpapuKoB (PyHKIMHA ABYX MEPEMEHHBIX.
9 Brranciienue npenenoB GyHKIUN U UCCIIEIOBAHNE HEMPEPHIBHOCTH.
HaxoxneHue Npou3BOAHBIX M HEONPEAEICHHBIX HMHTErpajoB OOBIUHBIM MU smart—
10 CIIOCOOOM.
11 Haxoxnenne HanOoIbIIMX ¥ HAUMEHBIINX 3HAYCHUN (QYHKIIUM.
12 Brruncnenne nnomanaeii uryp u o06beMoB Tell.
13 Jloka3aTesnbCcTBO CXOAMMOCTH (PacX0JAUMOCTH ) HECOOCTBEHHBIX UHTETPAJIOB.
14 PaznoxeHnue GyHKIUHN B psi U UCCIEIOBAHUE €r0 CXOAMMOCTH.
AHaJIUTHYECKOE U YMCIEHHOE pelleHHEe OOBIKHOBEHHBIX AU QepeHnanbHbIX
15 YPaBHEHUH U CHCTEM.
Omnpenenenne tuna nupdepeHnuanbHoro ypaBHeHus. [locTpoeHne HHTErpagbHBIX
16 KPUBBIX.
[Toctpoenne (a30BBIX TPAaCKTOPHI Ha IUIOCKOCTH. 3ajJaHUe TIOJs HaIpaBICHHUM.
17 VccnenoBanue penieHnii Ha yCTOWYUBOCTb.
18 OcHOBBI TpOrpaMMHpOBaHusi B Maple: BbIpakeHUs! U UX TUIIBL.
19 Omneparopsl Maple.
[Mponenypsl. Otnuune mnpouenypsl Maple oT mpoueayp B JIpyrux si3bIKax Mpo-
20 IrPaMMHUPOBAHHUSL.
21 Apudmernueckue oneparun. OKpyrieHue.
22 Bektopsl. DyHKIIMK OT BEKTOPOB.
23 ['padux GyHKIIMU 0HON epeMeHHO. PenakTupoBanue rpaduka.
24 Onepanyu Haja BekTopamu. [IpumeHeHne Kk BekTopam QyHKIMH 00pabOTKH JaHHBIX.
OcHoBHBIE onepanuu Haja Martpunamu. CrenmaneHble MaTpuipsl. [IpuMeHeHne k
25 MatpuiaM GyHKIUNA 00pabOTKU JaHHBIX.
26 Pasnuynble ciocoObl moctpoeHus rpadukoB QYHKIUHN IBYX EPEMEHHBIX.
27 Script — ¢aitnel. Coznanue, peJaKTHPOBaHUE M BBITIOJTHEHHE.
@aiin — ¢ynknuu. Cozmanue W ucnoiab3oBanue. Iloctpoenue rpadukoB dann —
28 bynkunit (pynxuus fplot).
29 HekoTopsie cioco6bl pemieHust ypaBHeHHi B cucteme Matlab.
30 HaxosxeHne skcTpeMyMoB (DYHKITHIA OTHOM IEpEMEHHOIA.
31 HaxoxieHre s5KCTpeMyMoB (QYHKIUI IBYX MEPEMEHHBIX.
32 YucieHHOe WHTETPUPOBAaHUE C TOMOMIBIO KBaAparypHeIX ¢opmyn Cumrcona,




Hrrotona—Koreca u I'aycca—JlobarTo.
33 Brruricnienue NBOWHBIX MHTETPAJIOB M HHTETPAJIOB, 3aBUCAIIUX OT IMapameTpa.
34 Brruncnenne HHTErpajgoB ¢ NEPEMEHHBIM BEPXHUM MPEACIOM.
35 WNuTepnosanms noJamHOMaMy 3aJaHHOM CTENICHH.
36 WNHuTepnonsmms crutailHaMH.
37 WuTeprionsiiyst IByMEpHBIX 1 MHOTOMEPHBIX JTaHHBIX.
38 CucreMbl ypaBHEHUM, ONPEAEIUTENN, OOpallleHue MaTpull.
39 [lepeonpeneneHHble U HEJOONPEICTICHHBIE CUCTEMBI.
40 Pemienne nauansHoit 3agaun (O/1Y). Beibop Hanbonee noaxoasiero peniaress.
41 Pemenue cucrembl nuddepeHmaibHbIX YpaBHEHUH.
42 Pemienue kpaeBoii 3a1auu.
43 [uxn for. [Toctpoenue rpadukoB PyHKITUU C TAPAMETPOM.
44 I{ux while. HaxoxieHre yacTHYHON CyMMBI psifa.
VYcnoBusiit onepartop if. IlpoBepka BXOAHBIX apryMEHTOB. BbrumcieHne KyCOYHO-
45 3ajlaHHOM (DyHKIMU.
46 Omneparop swith.
47 [TpepriBanne nukina. O6paboTKa UCKITIOYNTENBHBIX CUTYAIHil.
48 [TprMeHeHre JTOTHYECKHUX OTeparyii Jyisi 00paOOTKH MAaTPUYHBIX JTAHHBIX.
7.3.2. Kputepuu u HOPMbI OLlEHKH
dopma npose-
Cemectp aemust Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
arTecTalnuu
IK3aMEH CTyneHT J0JDKEH 3HaTh OCHOBHEIC

OmpeaciiCHUA, MCTOABI U MAaTCMaA-
TUYCCKHUE OCHOBBI MHTCIIJICKTY-

«OTIIUYHOY .
QJIBHBIX TEXHOJIOTUH U BlIajieeT
HaBBIKAMU MX TIPAKTUIECKOTO
PUMEHEHHSI.
CryneHT A0KEeH pa3doupaThes B
OCHOBHBIX TEPMUHAX U MOHITHUSX.
«XOpOLIO»

3HaeT NPUHLIUIIBI paOOThl HHTEIN-
JIEKTYaJIbHBIX TEXHOJIOTHH.

CTyneHT 3HaeT OCHOBHBIE TEPMU-
HBbI U [IOHATHS, 3HACT HEKOTOPBIE
IPUHILIUIIBI paOOTHI HHTEIJIEKTY-

aJIbHBIX TEXHOJIOTHUH

«YOOBJICTBOPUTECIIBHO»

CryneHT He 3HaeT Hanbosee Bax-
«HEY/IOBJICTBOPUTEIILHO» | HBIE OINPE/ICTICHHSI, HE MOKET
OPUEHTUPOBATHLCS B MaTepUalle.




8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAy4HOIi 0n0-

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaBue (3aroJi0BOK) I'og n3panus Jmnorexe /
n/n MeTOoHYeCKoe Mmocodue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1. | Hecrepos C.A. WHuTennexTyanbHbIi aHaIu3 JaHHBIX cpel- | YueOHoe nmocobue 2016 3BbC «IPRbooks»
crBamu MS SQL Server 2008 http://www.iprbo
okshop.ru/62813.
html
2. | Namemos C.B. WHTennexTyanbHbIi aHaIu3 JaHHBIX VY4eOHoe nocobue 2017 3bC «IPRbooks»
http://www.iprbo
okshop.ru/75376.
html
3. | Boponosa JI.1., Boponos Machine Learning: perpeccuoHHbie METO/IbI | YueOHOe mocodue 2018 3BC «IPRbooks»
B.W. WHTEIJUICKTYaJIbHOTO aHaJIM3a JaHHBIX http://www.iprbo
okshop.ru/81325.
html
8.2. lonotHuTEIBHAS IUTEPATYPA
Tun (yueOHHK, yueOHOE KOH"%STBO "
HAy4HOI 0n0-
Ne nocodoue, yueoOHo-
ABTOpBI, COCTABUTEH 3aruiaBue (3aroJi0BOK) I'onx u3nanust Junorexe /
n/n MeTOAUYECKOe mocodue,
HaumenoBaHue
NPaKTUKYM, JP.) 3EC
1. ®equn ©.0., Penun O.OD. Anamu3 gannbix. Yacts 1. [Toaroroska YuebHoe mmocodue 2012 9BC «IPRbooks»
JTAHHBIX K aHAJIHU3Y http://www.iprbo
okshop.ru/26444.
html
2. ®equn ©.0., Pegun O.OD. Ananus ganabix. Yacte 2. UHCTpyMEHTHI YuebHoe mmocobdue 2012 OBC «IPRbooks»




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocooue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAy4HOIi 0n0-
Juoreke /
HaumenoBanue
9BC

Data Mining

http://www.iprbo
okshop.ru/26445.
html

Menpanuenko A.C.

MaremaTtruueckasi CTaTUCTHKA U aHAIIU3
JaHHBIX

YyeOHOE 11ocodue

2018

OBC «IPRbooks»

http://www.iprbo

okshop.ru/78563.
html

Mcrtomuna A.Il.

AHanu3 JaHHBIX KaueCTBEHHBIX UCCIIEI0BA-
HUU

[IpakTukym

2016

OBC «IPRbooks»

http://www.iprbo

okshop.ru/66014.
html

XKyxosckuit O.1.

WNHupopmaninoHHble TEXHOJIOTUH U aHAJIN3
JAHHBIX

YuebHoe mocodue

2014

OBC «IPRbooks»

http://www.iprbo

okshop.ru/72106.
html




8.3. Ilepeuens npogeccnoHaNbHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
CUCTEM

Springer International Publishing, Part of Springer Science+Business Media
[DnexTponnsiii pecype] — Springer International Publishing AG, 2020. Pexwum moctyma K
xypH.: http://link.springer.com . — 3aru. C 3xpaHa

8.4. IlepeueHb NpOrpaMMHOro obecrnevdeHust

Ne Haumenopamme [0 PexBu3uTHI uoronsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1. | Microsoft Access 10 01.07.2020
2. | Microsoft Visual Studio J10 01.07.2020
3. | MathCAD MCD-7514-P/MCD-7503CP OT
21.07.2009
4. | PyCharm -

8.5. Onucanue MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOM /IUISI OCylIeCTBJIe-
HHsI 00Pa30BaTeILHOIO NMPoIecca Mo JUCUUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa0opaTopHuii, MACTEPCKHUX H
Ne | ap. 00beKTOB [Jisl MPOBeAeHUA IPAKTHY e-
/Il | CKHUX U JA0OpPaTOPHBIX 3aHATHIA, IOMelle-
HM 1J151 CAMOCTOATEIbHOM padoThI 00Y-
YAKIIHUXCS (HOMep ayIMTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Kommnbrorepnsrii kinace YJIK-401 Kommprorep (Monutop 197, cucTteMHBIN
omok Pentium (R) Dual-Core E5500 2,8
GHz /4 Gb /500 Gb) - 12 wr, cron y4e-
1 HAYECKHUH - 7 IIT., CTOJ KOMIIBIOTEPHBIN -
l4mT., cron mpenojgaBaTeabCckuil -1 miT.,
CTYJIbS -35m. Hocka ayJIuTop-
Hasi(menoBas) - 1 mrT.

Kommerorepnsiii kimace YJIK-407 Kommerorep (Monutop Samsung Sync
Master 943n 19”7, cucremusiii 6yok Intel
(R) Core 2 Quad 2,40 GHz 1 Gb) - 12
HIT., CTOJ JJabopaTopHsbli -10mT., cryn -25
mT., Aocka 3-X cekiuoHHas(MmenoBas) -1
IIT., CTOJI IPENOAaBaTeIbCKU-1 1mT.

Kommnerotepnsiit kitacc YJIK-408 Kommerotep (MonuTop 177, CHCTEMHBII
onok Intel (R) Celeron (R) 2,66 GHz / 1
Gb / 80 Gb) - 18mrT., mMapmpyTu3zaTop
2801 Router-6  mT.,  KOMMYyTaTop
3 Catalyst-6 ~ wT., 3KkpaH/MHTEpaKTUBHAS
nocka Smart Board TB-1 mr., mpoekrop
Acer P1303W., cTon mpemno1aBaTebCKHi-
lmrt., cronm yuyeHWdeckwit-13mT., cTON
KOMIBIOTEepHBIN-18 mT., cTym- 50 mmr.,
JocKa aynutopHas (MapkepHasi)-1 mr.




