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1. Ileaib 0CBOEHUA TUCHUILIHHBI

ey — popMupoBaHUE MPEACTABICHUS O COBPEMEHHBIX CUCTEMaxX KOMIIBIOTEPHON MaTeMa-
TUKH, KOTOPBIC IPUMEHSIOTCS Ha TIPAKTUKE B PA3IMYHBIX 00JIACTSIX HAYKU U TEXHUKH .

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

Jannast nucuuiuinHa (y4eOHBIM Kypc) OTHOCUTCS K TUCHUIUIMHAM I10 BEIOOPY BapHaTHUBHOU
gactu O0510ka b1 MuCHUTUIMHBL (MOLYIH).

JIMCcUUIUIMHBL, y4eOHbIe KYpCHI, /Ul KOTOPBIX HEOOXOAWMBI 3HAHHS, YMEHHS, HABBIKH, TPH-
oOperaeMble B pe3ylbTaTe H3yYEHUS JAAHHOM IUCHUIUIMHBI (y4eOHOro Kypca) — Hay4dHO-

uccien0BaTeIbekas paboTa (MoAroToBKa K MarnCTEpPCKOi quccepTanum).

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemMbie U KOH-

TPOJIMpyeMble KOMIIe-
TeHUHH

(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHXKEHUST
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

Ilnanupyemble pe3yJbTaThl 00yYe-
HUA

(YK-1) CriocobGen ocyriie-
CTBIISITh KPUTHUUECKHUI
aHaJIU3 MPOOIEMHBIX CH-
Tyaluii HA OCHOBE CHC-
TEMHOT0 MMOAX0/1a, BhIpa-
OaThIBaTh CTPATETHUIO JIEH-
CTBUHI

- UVK-1.1. 3naeT meTogo-
JIOTHUIO CUCTEMHOTO T0JIX0-
na

- UYK-1.2. Ymeer pa3paba-
THIBaTh U COJIEPKATEIHHO
apryMeHTHUPOBATh CTpaTe-
THIO pelIeHus mMpoOIeMHON
CUTYyaIlM1 Ha OCHOBE CHC-
TEMHOTO U MEXIUCIIUTLIH-
HapHBIX [TOIX0JI0B, aHAJHU-
3UpOBaTh MPOOIEMHYIO CH-
TYaIHio0 KaK CUCTEMY, BbI-
SIBJISISL €€ COCTABIISIONINE U
CBSI3M MEXIY HUMH, OTIpe-
NeNATh Mpo0Oesbl B UHQOp-
MaIuu, He0OXO0AUMOM ISt
perieHust IpoOIeMHON CH-
Tyaluu, KPUTHUECKH OIle-
HUBATh HAJIGKHOCTH UCTOY-
HUKOB WH(pOpMAaIUH, pe-
aTh 3a/1a4M, TPeOyromIe
HAaBBIKOB a0CTPaKTHOTO
MBIIIICHHS

- UYK-1.3. Bnageet meto-
JaMU aHaJIN3a U CUHTE3a,
JIOTUKO-METOI0I0THUECKUM
WHCTPYMEHTapUEM

3HaTh: CIOCOOBI peIICHUS TPUKJIIAI-
HEBIX 327124 C IIOMOIILIO METOI0B UH-
TEJUIEKTYAJIbHOIO aHAJIM3a JaHHBIX

YMeTs: MPUMCHATH MCTOAbI UHTCII-
JICKTYAJIbHOI'O aHaJIn3a JaHHBbIX IMIPpU
PEIICHUHN MMPUKIIAJHBIX 3a/1a4

Bnanets: HaBEIKaMu HpOFpaMMHOfI
peanmn3an METOJ0B UHTCIIJIICKTY-
AJIBHOTI'O aHaJin3a NAHHBIX IJI pCIIC-
HHUA NIPUKIIAJHBIX 3a1a4

(TTIK-1) CriocobeH pa3spa-
0aThIBaTh U aHATU3UPO-
BAaTb KOHIECTITYAJIbHBIC U

(UIIK-1.1) 3naeT ocCHOBHbIE
MIO/IXOJIbI K IOCTPOEHUIO
HEMPEPBHIBHBIX U TUCKPET-

3HaTh: CIIOCOOBI MPUMEHEHUS METO-
JIOB UHTEJUIEKTYaJIbHOTO aHAIN3a
JTAHHBIX TIPU MIPOBEJICHUN HAYYHBIX




®opmMupyemMble U KOH-

TPOJIMpyeMble KOMIIe-
TEeHIHH

(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

IInanupyemble pe3yabTaThl 00y4e-
HHUSA

TEOPETUYCCKHE MOJICITH
pelIaeMbIX HayYHBIX TIPO-
0JIeEM M 3a7a4

HBIX MaTEMaTHYECKUX MO-
Jiesieil B pa3inuHbIX o01ac-
TAX 3HAHUI

(UIIK-1.2) YMeer cTpouTh
Y aHAJIM3UPOBATh MaTeMa-
TUYECKUE MOJICJIH pa3iiny-
HBIX SIBICHUH U IPOIIECCOB
Y BBITIOJHATH HA UX OCHOBE
Hay4YHbIE UCCIIEIOBAaHUS B
Pa3TUYHBIX 00JACTSIX Jes-
TEJIBHOCTH

HCCIIENOBaHUN

YMeTs: IJIaHUPOBATb HAYYHBIC OKC-
IEPUMEHTEI C UCITIOJIb3OBAHHUEM METO-
A0B MHTCJUICKTYAJIbHOI'O aHaJIn3a
JaHHBIX

Bitamers: HaBbIKaMU OLICHKH PE3YIlb-
TaTOB, II0Jy4aeMbIX B PE3YJIbTATE UH-
TEJUIEKTYaJIbHOI'O aHAJIN3a JaHHBIX




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbI TEKYLIETO

TepHOU Maremartuku. IIporpammupoBanue
B CUCTEMAaX KOMIIBIO-TEPHON MaTEMAaTUKH.

Buna .
. HaumeHoBaHue TeM 3aHATHI Oo0nbem, HNHTepakTuB,| KOHTPOJIsSI (HAaMMe-
Monayasb (pa3gea) | yueOHoi . CemecTtp banabl
DaGOTLHI (yueoHoli paGoThI) q, q, HOBaHHeE OIEHOYHO-
ro CpeacTBa)
Bgenenue B cuc-|JIek. BBenenue B cucteMbl KOMIBIOTEPHON Ma- 1 4 - CobeceroBaHne
TeMBbI KOMIILIO- TeMaTukd. ba3oBble MOHATHUS M OlEpaluu
TepH oOif MaTeMa- MalIMHHON 00pabOTKU JAHHBIX
IIp. PaGora ¢ TekcTOBBIM U (HOPMYIBHBIM pe- 1 8 - OTYeT 1o MpaKTuye-
TUKH JAKTOpoM. Pemenune cucrteM JIMHEHHBIX CKOii pabore
anredpanvyecKux ypaB-HEHUI
Jlek. OcHOBHbIE (PYHKIIMOHAIbHBIE BO3MOXHO- 1 4 - 2 CobecenoBanue
ctu cucteM MathCAD, Matlab. ®opmyis-
Has 3aliCh W PEIICHHE MaTeMaTHYEeCKUX
3ajau.
IIp. UucineHHoe pelleHre HEINHEWHBIX YpaB- 1 8 - Oruer 1o mpakTHye-
HeHHUU. YuClIeHHOE pelleHue CHUCTEM He- KO paboTe
JIMHEWHBIX YPABHEHUMN.
CP PaboTa ¢ JIeKIMOHHBIM MaTepHaIoM, MOJ- 1 28 CobecenoBanue
TOTOBKA 3aJIaHMsI IO MPAKTHYECKON paboTe
K 3alUTe
[TpakTryeckoe Jlek. Pabota ¢ rpadukoif B cuctemMax KOMITbIO- 1 4 - 2 CobecenoBanue
HMCITONB30BAHIE TEPHOM Ma-TeMaTHKH.
CHUCTEM KOMIIBIO-
N IIp. Onpenenenre HauOOJBIIET0O U HaWMEHb- 1 8 - Oruer 1o nmpaxkTHye-
TepHou MaTeMa- mero 3HaueHus QyHKuuu. IlocTpoenue CKO# paboTe
TUKH rpadukoB Qynkumit. O6paboTKa IKCIEPH-
MEHTAJIbHBIX JTaHHBIX
Jlexk. YuciieHHbIE METOIBI B CUCTEMAX KOMIILIO- 1 6 - CobecenoBanue




Bun ) DopMBbI TEKYLLET0
N HanmeHnoBaHnue TeM 3aHATHI Oo0bem, NHTepakTuB,| KOHTPOJIS (HAaMMe-
Monyas (pa3aen) | yueOHOI . CemecTtp Banabl
DaGOTHI (yueoHoO¥ paGoThI) 4. 4. HOBaHME OIL[€HOYHO-
ro cCpeacTBa)
IIp. [Tpubnmxennoe pemenne auddepeHIn- 1 10 - Oruyer 1o npaxkTuye-
anbHBIX ypaBHeHui. [locTpoeHne moBepx- KO paboTe
HOCTEM, 3aJJaHHBIX B SIBHOM BUJE B JeKap-
TOBOM cucremMe koopauHart. Iloctpoenue
MOBEpXHOCTEH B CHEpUUECKON W LUIUHA-
pHYECKOI cUCTEMax KOOPJIMHAT
CP PaboTa ¢ n1eKIMOHHBIM MaTEepPHAIOM, 01~ 1 28 CobecenoBanue
TOTOBKA 33JIJaHUs TI0 IPAKTHIECKOH paboTe
K 3alUTe
IIA, Kon- |Dx3ameH 1 36 - IIucemenHoO
TPOJIb
Hroro: 144 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B paMKax U3ydCHHA AUCHUILUIAHBI «CucreMbl KOMHBIOTCpHOfI MaTCMTauKn» MPEaAyCMOTPC-

HO HUCIIOJIB30BaHUEC CICAYIOIIUX 06p330BaT€J'II>HBIX TEXHOJIOTHI:

TCXHOJIOTUA TPAaAUIITUOHHOI'O 06yqu1/1;1: JICKOMHU U TPAKTUYCCKHUC pa6OTBI;
HHTCPAKTHBHBIC TCXHOJIOTUU: HpO6J’I€MHaﬂ JICKIHUA.

6. Meronuyeckue yKa3aHus M0 0CBOEHHUIO TUCIHILIHHBI

B paMKax TUCHUIIIMHBI JOJIKHbBI OBITh M3Y4YCHBI CIICAYIOIINE TEMBI:

BBEJICHUE B CHCTEMbI KOMITBIOTEPHOW MAaTEMATHKHU. 0A30BbIC MOHITHS U OMEPAIK MaITH-
HOU 00pabOTKH JaHHBIX;

paboTa ¢ TEeKCTOBBIM U (POPMYIBHBIM PEIAKTOPOM. PELICHHE CUCTEM JMHEWHBIX aireopau-
YECKUX YpaBHEHUI;

OCHOBHBIE (DYHKIIMOHAIbHBIE BO3MOXKHOCTH cucTeM mathcad, matlab. hopmynbHast 3anuce u
peleHne MaTeMaTHYCCKUX 33]1ay;

YHCIIEHHOE PEIICHHE HEIMHEHHBIX ypaBHEHH. YHCIEHHOE PEIICHHE CUCTEM HEMHEWHBIX
YPaBHEHUN;

paboTa ¢ JEKIMOHHBIM MaTepUaJoOM, TOATOTOBKA 33aJaHus MO IMpaKTHYeCcKoil pabore K 3a-
IINTE;

pabota ¢ rpadukoii B cHCTEMaX KOMITBIOTEPHON MaTEeMAaTHKH,

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

YHCJIEHHBIE METOJIbl B CUCTEMaxX KOMITBIOTEPHOH MaTeMaTHKH. MPOrPaMMHPOBAHUE B CHC-
TeMax KOMIIbIO-TEPHOI MaTeMaTuKy,

npUOIKeHHOE pelieHne TuddepeHaIbHbIX YPaBHEHUH. IIOCTPOCHNE TOBEPXHOCTEH, 3a-
JIAHHBIX B SIBHOM BHJIC B JICKAPTOBOW CHCTEME KOOpHMHAT. TOCTPOCHHE TMOBEPXHOCTEH B
ceprueckoil 1 MUIMHAPHUECKON cUCTeMax KOOPHHAT;

paboTa ¢ JEKIIMOHHBIM MaTepUalIOM, TOATOTOBKA 3aJ[aHus 10 MPAKTHYECKOH pabore K 3a-
mure/

7. OneHo4HbIe cpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

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

HaumeHnoBanue
OLICHOYHOI'0 CPeACTBA

KonTposmpyembie pa3aeibl
(TemMbl) TUCHMILITHHBI

BBenenue B cuctemMbl KOMITBIOTEP- VK-1, IIK-1

HOI MaTemMaTuKH. ba3oBbie TTOHS-

THUS U Ollepalyi MalluHHON o0Opa-
OOTKH JaHHBIX.

CobecenoBanue

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

HBIM pefakTopoM. Pemienue cuc- OTt4er o NpakTUYECKOU

TEM JINHEWHBIX anredpanvyeckux pabote
YpaBHEHUM.

OcHoBHbIE (HYHKIIMOHATBHBIE BO3- YK-1, TIK-1
MoxxkHOocTH cucteM MathCAD,
Matlab. ®opmynpHas 3amuchk u

penieHne MaTeMaTHYECKUX 3aj1ay.

CobecenoBanue




4 | YucneHHOe pelIeHne HeMTMHEHHBIX VK-1, TIIK-1
ypaBHeHUM. UUCIEHHOE pelieHne
CUCTEM HEJIMHENHBIX YPaBHEHUM.
5 VK-1, IIK-1
Pabora ¢ rpadukoii B cucremax
KOMIIBIOTEPHON MaTEMAaTHUKH.

OTt4er 1o NpaKTU4YECKOU
pabore

CobecenoBanue

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

8 [Tpubmmkennoe pemenue audde- YK-1, I1IK-1
pEHLIHANBHBIX ypaBHeHUH. []o-
CTpOEHHE MOBEPXHOCTEMH, 3a1aH-
HBIX B SBHOM BHJIE B JIEKAPTOBOI OTueT 1Mo nMpaKTHIECKOH

cucreme koopauHar. [Tocrpoenue pabote
NOBEPXHOCTEH B chepruecKoi u
HWIMHIPUYECKON crucTeMax Koop-
JTMHAT

OT4er 1o nNpakTU4YeCKOu
pabore

CobecenoBanue

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUualibl, H606X0}IHM1>IC AJIA TEKYIIEro 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: H3yunTh OCHOBBI PabOTHI C TEKCTOBBIM U (hopmyiabHbIM penakropom MathCAD. W3y4uts
OCHOBBI PEIICHUs CUCTEM JINHEHHBIX aIreOpanvyeckux ypaBHEHUH.

Conep:xanue 3a1aHus.

1. B TekcTOBOM pemakTope BhIBECTM KOMMEHTapUH K pelleHuto 3agaund. Habpatbh cooTBeTCTBYIO-
iee BBIPAKEHHE M BBINOJHUTH CUMBOJIBHBIC MPeoOpa3oBaHusl aareOpandyecKux BBIPAKEHUH.
1.2. Yopocrture BIpakeHHE

f 2’ ) |
Il B TN

' 9x+1 I x|

1.3. PackpoiiTe CKOOKH ¥ TPUBEIUTE TIOT00HBIC BRIPAKEHUS
x(z+2)" - 4z(x- 2-2)

1.4. Paznoxxute Ha MHOYKUTEIHN BBIPAKEHUE

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. Yopocrtute BelpakeHuUe:

2



3_,3

a
a—h

1.6. PackpoiiTe CKOOKH 1 TPUBEIUTE TI0I00HBIC BRIPAKCHHS
1.7. Paznokute Ha mpocTeime 1podu parmoHaIbHYIO 1po0b

xz 3x+ 7

3
LY

£
(x 1}2-1_\::{2 Fxe 1)

A

1.8. PackpoiiTe ckOOKH ¥ IPUBEIUTE TTIOJOOHBIC BEIPAKCHUS

2 2
x(z+ 2y 4z(x 2z)  4x(x 4)
1 9. Paznoxure Ha MpoCTeHIe ApoOH PAIMOHATIBHYIO APOOh

x—6x 2 +{2+x)
x D208 x 1)

1.10. PaSJ'IO)KI/ITe Ha MHO>KUTEJIM BhIpaOKEHUE
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 BHIOTHEHUS IPAKTHUECKOM pabOThI OTPA3UTh B OTUETE.
2. Uccnenyiite 1, eclii pelieHre CynecTByer, Haiiaure o gopmynam Kpamepa penieHue CUCTEMBI.
Haiinute metomom [Maycca peimieHue cucTeMbl JUHEHHBIX anreOpandecKux ypaBHEHHIA.

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 BBIINIOJIHCHH A HpaKTI/I‘IGCKOﬁ pa60TBI OTpPa3uThb B OTUCTC.

IIpakTuyeckas padora Ne 2. UuciieHHOe pellleHre HeJIMHEWHbIX ypaBHEHUM. UNCIIeHHOE pelieHne
CHUCTEM HEJIMHEHHBIX YPABHEHUN.

Heab: M3y4yuTh OCHOBBI YUCIEHHOTO PEUICHUSI HETMHEHHBIX YpaBHEHUN. 3yunTh OCHOBBI YU CIICH-
HOT'O PEIICHHS CUCTEM HEJIMHEHWHBIX YPaBHEHHUM.

Copnepxanue 3a1aHus.

1. BeraucianTh KOpHH KyOMUECKOT0 MOJIUHOMA U IIOCTPOUTH rpad K.

F(x)=a3*x +a2*x +al*x+a0
1.1.BapuanThl 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. Pe3ynbpTarhbl BHIIOIHEHUS IPAKTUYECKOM pabOThI OTPAa3UTh B OTYETE.

2. BpuucauTe KOOPAMHATHI TOYEK MTEPECECUEHUS IPSIMOM M KPUBOM BTOPOTO MOPSIAKA
2.1. Ilepeceuenue npsaMoii ¢ mapadooii.

2.2. Ilepecedenne mpsMon ¢ TUIEPOOITON.

2.3. Ilepeceuenune npsAMON C SJUIUIICOM.



2.4. Ilepeceuenue npsiMoii ¢ mapaboIou.

2.5. Pe3ynbTaThl BBHITIOJIHEHHS TIPAKTHYECKON pabOThI OTPAa3UTh B OTUETE.

IIpakTnyeckas padora Ne 3. Onpenenenne HauOOJIBIIETO0 U HAUMEHBILIETO 3HAUYCHUS (DYHKIIHH.
[Toctpoenue rpadukoB pynkmuii. O6paboTKa IKCIIEPUMEHTATBHBIX TAHHBIX

Hesab: M3yynTh OCHOBBI OIpENeNeHUS HAWOOJBIIEr0 M HAUMEHBIIEr0 3HAYeHHS (YHKIIHH.

N3yunte  OCHOBBI  mocTpoeHue TpadukoB  ¢GyHkumi  M3yduTh  OCHOBBI ~ 00pabOTKH
IKCIIEPUMEHTAIBHBIX JaHHBIX.
Conep:kanue 3a1aHus:
1. Haligure MUHUMYM 11eI€BOM (DYHKITUU:
f(x,y)=ax+by
IPY YKa3aHHBIX orpaHudeHusx. [locTpouTs rpaduk.
1.1. BapuanTsl 3a1aHuii:
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. Iloctpouts rpaduk GyHKUMH, 3aJaHHBIX B SBHOW, HESBHOM M mHapameTpuueckoil dopme.
3anucaTh ypaBHEHHMsSI KacaTelbHOW M HOPMalM K KaXIOW KpPUBOM B yKa3aHHBIX TOYKax H
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. [TocTpouTh MHTEPHOJIAIMOHHBIA KyOWdeckuil crutaitH s Qyskiun Y=f(X),

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



3.1. BapuaHTsl 3a1aHUi:

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 BRIOJTHEHUS IPAKTUIECKOH pabOTHI OTPa3UTh B OTYETE.

4. HailTu MeTOI0M HaMEHBIIIUX KBAJIPATOB 3HAYCHUS KOA(PPHUIIMEHTOB 3aBUCH-

MocTH Y = T (X) 110 3alaHHBIM 3KCIIEPUMEHTAIBHBIM JaHHBIM. VcTIONB3yst

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

4.1. BapuaHTbl 3a1aHUM:



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 BRIIOTHEHUS IPAKTUIECKOIN pabOTHI OTPAa3UTh B OTYETE.

5. Tloctpoiite rpaduxk z = f (X, Y)  JABYMEpHOH CIUIAHH-MHTEPIONAMA IO  3aJaHHBIM
SMIIUPHUYECKUM JaHHBIM (MaccuBbl X, Y nanbl B Ta0n.). Mcnonb3ys HalJeHHYIO 3aBHUCHUMOCTD,
HaiinuTe 3HaueHue Z B Touke X = Xy + 0.55, y = Yy + 0.35, rne N — HOomep Bapmanrta. 5.1
BapuaHTbI 3anaHuii:

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 BHITIOIHEHUS TIPAKTHYECKOW PadOTHI OTPA3UTh B OTUETE.

I[IpakTuyeckas padora Ne 4. [lpubmmkeHHoe pemieHne AuQdepeHInaIbHbIX YpaBHEHUH.
[locTpoeHrne MNOBEPXHOCTEM, 3aJaHHBIX B SBHOM BHJE B JEKApTOBOW CHUCTEME KOOpPAMHAT.
[TocTpoenue moBepxHocTeH B cheprueckor U MUTUHAPUIESCKON CUCTeMaxX KOOPIUHAT.

Heab: V3yunth OCHOBBI MPHUOMMKEHHOTO perneHus auddepeHanbHbX ypaBHeHUud. M3ydunuTthb
OCHOBBI TTOCTPOCHHS TTOBEPXHOCTEH, 3a/IaHHBIX B SIBHOM BHJE B JEKAPTOBOM CHUCTEME KOOPIMHAT.
W3y4uTh OCHOBBI TIOCTPOEHHUS TMOBEPXHOCTEH B c(hepHUuecKod M IMIMHIAPUYECKON CHCTeMax
KOOpPJIMHAT.

Conep:xanue 3agaHus:

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

MeTooM PyHre-KyTTel ¢ moctosHHBIM Imarom. M3o0pasute rpaduku

pelIeH, BRIUMCIEHHBIX ¢ maramu h, 2h u h/2. 3Hadenne xy > X BEIOEpUTE CAMOCTOSITENIBHO.

1.1. BapuanTsl 3aganui



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 yi' = fi(X, y1,¥2), yo =1 (X, y1, ¥2), Y1(d) = Y10, Y2(2) = Y20 Ha OT-
peske [a,b] metomom Pynre-Kyrra ¢ mocrosiaabiM 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 IMOBCPXHOCTH B ):[CI(&pTOBOfI CUCTCMC KOOPpAHUHAT.
3.1. BapuaHTsl 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 MIIIMHAPHUECKON CHCTeMaX KOOPIHHAT.

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. Pe3ynbTaThl BHIIOJHEHUS IPAKTUYECKON pabOThl OTPa3UTh B OTUETE.

TpeGoBanus k opopMiIeHUIO

OTt4er JOMKEH coiepKaTh MOAPOOHOE ONKCaHuE (BKITIOYAs UIUTFOCTPATUBHBIN MaTEPH) MO-
CJIEIOBATENILHOCTU JIEUCTBHUI MPOJEIAHHBIX CTYICHTOM I BBINOJHEHHS 3amanuil. OdopmieHue
OTYeTa JIOJKHO COOTBETCTBOBATh METOAMUYECKOMY YKA3aHHIO PEKOMEHIAIUSAM, U3TI0KEHHBIM Y4eo-
HO-MeToau4YecKkoM nocobuu [OuenoBckuit A.B. OOmue TpeGoBaHus MO BBHITOJIHEHUIO U 0opmite-
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 mpakTHYeCKue paboThl BBHICTABISETCS HA OCHOBE MUCHMEHHOTO OTYETa CTY/ICHTA.
[IpenogaBaTens MOKET MOTPeOOBATh CTYACHTAa MCIPABUTH 3aMeUaHUsi MO0 OPOPMIICHHUIO WU CO-
JIep>KaHUIO OTYeTa 10 MPaKTUYEeCKOoil pabore.

- OLICHKA «3a4T€HO» CTAaBHUTCS CTYIAEHTY, KOTOPBIM MPOJEMOHCTPUPOBAT PE3YJIbTAThl BbI-
MOJTHEHHUS PAKTHUECKOW paboThl, COOTBETCTBYIOIIME MTOCTABICHHBIM 3a/1a4aM, U MPEI0CTaBUI OT-
4yeT, 0OpMIIEHHBIN TOJDKHBIM 00pa3oM U cofep X allluii KpaTKoe OMMCaHHUe MOTYYeHHBIX pe3yibTa-
TOB



- OIICHKA «HE 3a4TEHOY» CTABUTCS CTYJCHTY, KOTOPBIH HE MPOJEMOHCTPUPOBAI PE3YJIbTAThI
BBITTOJTHEHUSI MPAKTUYECKOW PaOOTHI MM HE MPEICTABUII 10 HEW OTYET MJIH MPEACTaBICHHbIH OTYET
HE COOTBETCTBYET TPEOOBAHUSIM 110 0()HOPMIICHHIO.

7.3. OueHouHble CpeACTBA IS NMPOMEKYTOUYHON ATTECTANMM MO HUTOraM OCBOEHUSA
JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlu

Cemectp 1

~
=]

BOHPOCLI K 3K3aMEHY

Anrebpanyeckue nmpeodpa3zoBaHusl.

Tpuronomerpuyeckue npeoOpa3oBaHMUsL.

Perenne anrebpanyeckux ypaBHEHHI U HEPABEHCTB.

Pemenue TPUTOHOMCETPHUYCCKHX ypaBHCHI/Iﬁ.

[Toctpoenne rpadgukoB GyHKIMIA, 3aJaHHBIX SIBHO, HEIBHO W TAPAMETPHUYECKHU.

Pemenue HpOCTGfIH.IHX 3aaa4 aHAJUTUYECKOMN IrCOMCTpPHUU.

Pemenune npocreiimmx 3aaay JMHEHHON anreOpsl.

Coznanue v peiakTHpoBaHue rpa@ukoB QYHKIMMA JBYX NEePEMEHHBIX.

oo No|u|s|wiN ke

Brranciienue npenenoB GyHKIUN U UCCIIEIOBAHIE HEMPEPHIBHOCTH.

HaxosxaeHre MPOU3BOAHBIX M HEONPEAEICHHBIX HMHTETPaloB OOBIYHBIM M Smart—
10 Coco0oM.

11 Haxoxaenrne HanOOIbIINX W HAMMEHBINX 3HAYCHUH (DYHKINH.

12 Brruncnenne nnomanaeii uryp u o06beMoB Tell.

13 Jloka3aTesnbCcTBO CXOAMMOCTH (PacX0AUMOCTH ) HECOOCTBEHHBIX MHTETPAJIOB.
14 PaznoxeHnue GyHKIUHN B psi U MCCIIEIOBAHUE €r0 CXOAMMOCTH.

AHaJIUTHYECKOE U YHMCIEHHOE pelIeHHEe OOBIKHOBEHHBIX AU @epeHnanbHbIX
15 YPaBHEHUH U CHCTEM.

Omnpenenenne tuna nupdepeHnuanbHoro ypaBHeHus. [locTpoeHne HHTErpaibHBIX
16 KPUBBIX.

[Toctpoenne (ha30BBIX TPACKTOPHI Ha IUIOCKOCTH. 3ajJaHUe TIOJIs HaIpPaBICHUM.
17 HccnenoBanue penieHnii Ha yCTOMYUBOCTbD.

18 OcHOBBI TpOrpaMMHpOBaHusi B Maple: BbIpakeHUs! U UX TUIIBL.

19 Omneparopsl Maple.

[Mponenypsl. Otnuune mnpouenypsl Maple oT mpoueayp B JIpyrux s3bIKax Ipo-
20 IrPaMMHUPOBAHHUSL.

21 Apudmernueckue oneparun. OKpyrieHue.

22 BexToppl. DyHKIIMM OT BEKTOPOB.

23 ['padux GyHKIIMU 0HOM epeMeHHO. PenakTupoBanue rpaduka.

24 Onepanyu Haja BekTopamu. [IpuMeHeHne Kk BekTopam QyHKIHH 00pabOTKH JaHHBIX.
OcHoBHBIE onepanuu Haja Martpunamu. CrenuaneHble MaTpuipl. [IpuMeHeHne kK

25 MatpuiiaM GyHKIHUNA 00pabOTKU TaHHBIX.

26 Pasnuynble ciocoObl mocTpoeHus rpadukoB GYHKIUHN IBYX NEPEMEHHBIX.

27 Script — ¢aitnel. Coznanue, peJakKTHPOBAHUE W BBIIOJTHEHHE.

@aiin — ¢ynknuu. Cosmanue W ucmnoib3oBanue. [loctpoenue rpadukoB dann —
28 bynkuunit (Gynxuus fplot).

29 HexkoTopsie cioco6bl pemieHus ypaBHeHHi B cucteme Matlab.
30 HaxosxeHne s5kcTpeMyMoB (DYHKITHIA OTHOM IEPEMEHHOIA.
31 HaxoxieHne s3kcTpeMyMoB (DyHKIUI TBYX EPEMEHHBIX.

32 UnclieHHOe WHTETPUPOBAHKWE C TMOMOIIBIO KBaapaTypHbiX ¢opmyn CumIcoHa,




Hrrotona—Koreca u I'aycca—JlobarTo.
33 Brruricnenue NBOWHBIX MHTETPAJIOB M HHTETPAJIOB, 3aBUCAIIUX OT IMapamMeTpa.
34 Brruncnenne HHTErpajgoB ¢ NEPEMEHHBIM BEPXHUM MPEAEIIOM.
35 WNuTepnosanms noamHOMaMu 3a1aHHOM CTENCHH.
36 WNHuTepnonsnms crutaiiHaMH.
37 WuTeprionsiiyst IByMEPHBIX 1 MHOTOMEPHBIX JTaHHBIX.
38 CucTteMbl ypaBHEHH, ONIpeNIeNnUTeNN, 0OpalieHue MaTpuIl.
39 [lepeonpeneneHHble U HEJOONPEICTICHHBIE CUCTEMBI.
40 Pemienne nauansHoit 3agaun (O/1Y). Beibop Hanbosee moaxoasiero penaress.
41 Pemenue cucrembl nuddepeHmaibHbIX YpaBHEHUH.
42 Pemienue kpaeBoii 3a1auu.
43 [uxn for. [Toctpoenue rpadukoB PyHKITUU C TAPAMETPOM.
44 I{ux while. HaxoxieHre 4acTHIHON CyMMBI psifa.
VYcnoBusiit onepartop if. IlpoBepka BXOAHBIX apryMeHTOB. BerumcieHue KyCO4YHO-
45 3ajlaHHOM (DyHKIMU.
46 Omneparop swith.
47 [TpepriBanne nukina. OO6paboTKa UCKIIOYUTEIBHBIX CUTYAIIHI.
48 [TprMeHeHne JIOTHYEeCKUX Onepanuii 1yt 00pabOTKA MaTPUYHBIX TAHHBIX.
7.3.2. Kputepuu u HOPMbI OLlEHKH
dopma npose-
Cemectp Aenmst Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
arTecTalnuu
9K3aMeH CTyneHT J0KeH 3HaTh OCHOBHBIE

OIpeaCiICHUA, MCTOABI U MATCMaA-
TUYCCKUE OCHOBBI MHTCIIJICKTY-

«OTIIUYHOY o
QJIbHBIX TEXHOJIOTUH U BIIajieeT
HaBBIKAMHU MX TPAKTUIECKOTO
IPUMEHEHHSI.
CryneHT nomkeH pa3oupaTbes B
OCHOBHBIX TEPMUHAX U MOHSITHUSX.
«XOpOLIO»

3HaeT NPUHLIUIIBI paOOThl HHTEN-
JIEKTYaJIbHBIX TEXHOJIOTHH.

CTyneHT 3HaeT OCHOBHBIE TEPMU-
HBbI U [IOHATHS, 3HACT HEKOTOPBIE
MIPUHLMIIBI pa0OTHl UHTEIIEKTY-

AJIbHBIX TEXHOJIOTHUH

«y10BJIETBOPUTEIILHO»

CryneHT He 3HaeT HanboJiee BaXxK-
«HEY/IOBJICTBOPUTEIILHO» | HBIE OMPEICICHHUS, HE MOXKET
OPUEHTUPOBATHLCS B MaTepHaIe.




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

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHUK, yueOHOE

KoaundecTBo B
HAy4HOIi 0n0-

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBok) I'ox n3panus aunoreke / Ha-
n/n MeTOoHYeCKoe Mmocodue,
HMeHOBaHUe
NPaKTHKYM, JP.) 35C
1. | Hecrepos C.A. WHTennexTyanbHbIi aHaIu3 JaHHBIX cpell- | YueOHoe mocobue 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 mocooue 2018 3BC «IPRbooks»
B.W. WHTEIJUICKTYaJIbHOTO aHaJIM3a JaHHBIX http://www.iprbo
okshop.ru/81325.
html
8.2. lonotHuTEIBHAS IUTEPATYPA
Tun (yueOHHK, yueOHOE KOH"%STBO b
HAy4HOI 0n0-
Ne nocodoue, yueoOHo-
ABTOpBI, COCTABUTEH 3aruiaBue (3aroji0BOK) TI'ox u3nanus auorexke / Ha-
n/n MeTOAUYECKOe mocodue,
HMeHOBaHUe
NPaKTUKYM, JP.) 3EC
1. ®equn ©.0., Penun O.OD. Anamu3 gannbix. Yacte 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

KoaunuecTBo B
HAy4HOI 0n0-
auoteke / Ha-
HMMEHOBaHHE
9BC

Data Mining

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

Menapanuenko A.C.

MaremaTtruueckasi CTaTUCTHKA M aHAIIU3
JaHHBIX

YyeOHOE 11ocodue

2018

OBC «IPRbooks»

http://www.iprbo

okshop.ru/78563.
html

Wcrtomuna A.Il.

AHanu3 JaHHBIX KaueCTBEHHBIX UCCIIEA0BA-
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

CHUCTEM

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 obecneyeHus

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 mMaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOM ISl OCylIeCTBJIe-

HUusA oﬁpasonaTenbﬂoro nmpouecca nmo IMCUHUMIIJIMHE

Ne
n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00PATOPHIi, MACTEPCKUX H
Ap. 00BbEKTOB /1JIsl IPOBe/IeHUs] PaKTH4Ye-
CKHX H J1a00paTOPHbIX 3aHATHUMH, IOMeIIle-
HM 1J151 CAMOCTOATEIbHOM padoThI 00Y-
YAKIIHUXCS (HOMep ayIMTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

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

Kowmmerorepnsiii 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-Xx cekiuoHHas(MmenoBas) -1
IIT., CTOJI IPENOAaBaTeIbCKUI-1 1T,

Kommnbrotepnsrit kitace YJIK-408 Kommerotrep (MonuTop 177, CHUCTEMHBII
om0k Intel (R) Celeron (R) 2,66 GHz / 1
Gb / 80 Gb) - 18mrT., mMapmpyTu3zaToOp
2801 Router-6  mT., KOMMYyTaToOp
Catalyst-6 ~ wT., 3KkpaH/MHTEpaKTHBHAS
nocka Smart Board TB-1 mr., nmpoekrop
Acer P1303W., cTon mpemnoiaBaTebCKUi-
lmrt., cronm yuyeHWdeckwit-13mT., cTON
KOMIBIOTEepHBIN-18 mT., cTym- 50 mmr.,
JocKa aynutopHas (MapkepHasi)-1 mr.




