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MHHHCTEPCTBO HayKH U BbICILIero oopasoanus Poccuiickoii deepanun
VIbsHOBCKHMIA TOCY/IapCTBEHHBIH YHUBEPCUTET

dopma

@-Paboyasi mporpamMma 110 AMCIHIUIHHE

1. lleqn 1 32124 OCBOECHHUA TUCHHUILIMHBI

Hucuummna «lIporpaMmMHbIle CpeACTBa BBIYUCIMTEIBHON MaTeMaTHKH» 00ecreunBaeT
npruoOpeTeHne NPUKIaIHbIX 3HAaHUH U yMEHUH B 00JacTH peleHus 3a1a4 BhIYMCIUTEIbHON Ma-
TEMATHKU C TIOMOIIBIO CIIEUAIIM3UPOBAHHBIX KOMIIBIOTEPHBIX CPEL.

[Ipeamerom M3ydeHUs SBISIIOTCS COBPEMEHHBIC CICIHMAIU3UPOBAHHBIE KOMIITBIOTEPHBIE
Cpebl, MO3BOJIIONINE aBTOMATU3UPOBATh AaHAIMTUYECKUE M YHMCICHHBIC PacueThl NMPU PEIICHUN
3a/1a4 BEIYMCIIUTEIILHON MaTEMATHKH.

Ienv oceoenus oucuuniunbl:

(dhopMUpOBaHHE Y CTYACHTOB MPOPECCHOHATHHBIX KOMIIETCHITMH B 00JIACTH TIPUMEHEHUS
COBPEMEHHBIX CITCIUAIM3UPOBAHHBIX KOMIBIOTEPHBIX Cpel JJIs MPOBEACHHUS MaTEMaTHUYCCKUX
pacuetoB. JlaHHas 11€7Tb COOTHOCUTCS C 1IEIbI0 00pa30BaTEIbHON MPOrpaMMBbl B YACTH U3yUCHUS
TEXHOJIOTMI MaTeMaTHYeCKOro oOeCIeueHUs W aJIMHHHCTPUPOBAHHUS CHEIUATU3UPOBAHHBIX
MIPOTPaAaMMHBIX CUCTEM.

3aodauu 0ceoeHus OUCUUNTIUHDL:

— U3Y4YEHUE COBPEMEHHBIX CIECIMAIIM3UPOBAHHBIX KOMIIBIOTEPHBIX CPEl IS PEIICHUS 3a-
a4 BBIUMCIATEIbHON MaTEMATHKH;

— pa3paboTKa MPOrpaMMHBIX CKPUIITOB B COBPEMEHHBIX KOMIBIOTEPHBIX cpefax Uil pe-
HICHUS 3a/1a4 MPOBEJICHUS MATEMAaTUUYECKUX PACUCTOB.

2. MecTo nucuuiuiaabl B cTpyktype OITOIT

Hucuunmuna «IIporpaMMHbBIE CpeAcTBa BBIYMCIUTEIBHOW MaTEeMaTHKW» OTHOCUTCS K
mucrurinHam obs3atensHoit yactu broka b1.0.08 «/luctummmns (Moaynu)» OcHoBHoM OOpa-
3oBatenpHON [Iporpammel o HampasieHuto moarotoBku maructpoB 02.04.03 «MaremaTmue-
cKoe o0ecrieyeHre U aIMUHUCTPUPOBAHNE UH(DOPMAIIHOHHBIX CUCTEM.

JlucuuniuuHa npeAHa3HaueHa Jjs MOJATOTOBKM MarucTpoB. DTO HAKJIaJbIBaeT HA Hee
oTpeielIeHHble 0COOEHHOCTH, 3aKIII0YAIOLINECS B TOM, YTO BBITYCKHHMK JOJDKEH MOIY4YUTh 0a30-
Boe of1iee oOpazoBaHue, MPU STOM UMes MPEACTABICHHE O COBPEMEHHBIX MUPOBBIX JTOCTHXKeE-
HUSX B 00J1aCTH BBIUMCIUTENIBHOW MaTeMaTUKHU M IPOTrpaMMUPOBAHU, YMETh PElIaTh CIOXKHbIE
MPUKIIAJHBIE 33/1a4d, OTHOCSIIMECS K JaHHOM 00JacTu HccieloBaHUs. DTO JOKHO CIOCO0-
CTBOBATh JlalbHENIIIEMY MOBBIIICHUIO HAYYHOTO U PO(PECCHOHATIBHOIO YPOBHS 00y4aeMoro.

3HaHUS ¥ HaBBIKH, MTOJIyYCHHbIE NPH M3YYEHUU JUCHUILTUHBI «[IporpaMMHBIe cpeicTBa
BBIUMCIUTENLHON MaTeMaTUKH» MCIONB3YIOTCS MPU U3yYeHUH MPO(ECCHOHANBHBIX U CIIELHU-
IBHBIX JUCHUIUIMH MAaTeMaTHYEeCKOTO M KOMIBIOTEPHOTO IIMKIIA, a TaKXKe NMPH HAIUCAHUU Ma-
TUCTEPCKUX AUCCEPTALIHI.

JlucuuiuinHa yuTaeTcs B 2-M ceMmecTpe 1-ro Kypca cryaeHTaMm ouHOW (opMbl 00ydeHuUs
0 MPOTPaMMe MarucTpaTyphl.

JlanHas aucuumuinHa 6a3upyercs Ha BXOJHBIX 3HAHUSAX, YMEHUSX, HABBIKAX U KOMIIETEH-
LUSAX CTYJEHTA, MOTYYEHHBIX UM MPH U3YUYEHHH MPEALIECTBYIOMUX YUeOHbIX AUCUUILINH, yKa-
3aHHBIX B [IpmiioskeHnn K JaHHOM pabodyeii mporpamme (B (POHIAX OLEHOYHBIX CPEJCTB — Aajiee
®OC, nyHKT 1).

Pe3ynbraThl OCBOEHMS JUCIUILIUHBI OyAyT HEOOXOIUMBI Ul JalibHEHIero mporecca
o0ydeHHs B paMKax MOATanmHOro (GOpMUPOBAHUSA KOMIETCHLIMN MPU MU3yUYEHUHU MOCIETyIOIINX
muciumuinH (ykazanel B @OC, nyHKT 1), a Takke 171 MPOXOKIEHHS BCEX BUIOB ITPAKTUK U IrOC-
YJApPCTBEHHO UTOTOBOM aTTECTAllUM.
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MHHHCTEPCTBO HayKH U BbICILIero oopasoanus Poccuiickoii deepanun
VIbsHOBCKHMIA TOCY/IapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nporpamma 10 JUCIHILINHE

3. HepequL IVIAHUPYEMBIX PE3YJbTAaTOB 0CBOCHUA ITUCHHUIIJIMHBI

Hpouecc N3YUYCHUSA AUCHUILINHBI ((HpOI‘paMMHBIe CpcacTBa BBIYHCIIMTEILHON MaTema-
TUKW) HaIlpaBJICH HAa (bOpMHpOBaHI/Ie CICAYOIHX KOMHGTGHHHI;'I.

Kox u HaumeHoBaHMe peain3yeMoii KOMIeTeH-
107011

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB
00y4eHMsI O JUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMH 10-

CTHKEHHUS KOMIIeTEeHIINI

OIIK-1

CriocobeH HaxouTh, (POPMYITHPOBATH U PEIIATH
aKTyaJbHbIE IPO0JIeMbl (yHIAMEHTAIBHON U MpH-
KJIaTHO UH(POPMATUKU M HH(OPMAIIMOHHBIX TEX-
HOJIOTUI

3HaTh.

METO/Ibl PELICHUS 3a/1a4 BBIYMCIUTEIbHON
MaTEeMaTUKH C TpPUMEHEHHEM HuHpOopMa-
ITMOHHBIX TEXHOJIOTHH.

YMeTh:

pelaTth 3a1a4i BBIYMCIUTEIBHON MaTema-
THKH C MPUMEHEHHEM HWH(OPMAIIMOHHBIX
TEXHOJIOTHH.

Biaaners:

HaBbIKAMH HAIIMCAHUS TPOTPAMMHBIX
CKPUITOB JUIsl PEIICHUS 3a7a4 BIYUCIIH-
TEJIbHON MaTeMaTUKH.

[K-1

CnocobeH 1eMOHCTpUPOBaTh 0a30BbIC 3HAHUS Ma-
TEMaTHYECKHUX U €CTeCTBEHHBIX HayK, IPOTPaMMHU-
poBaHMs U HH()OPMALIMOHHBIX TEXHOJOTUI

3HaTh.

OCHOBBI BBIYMCIIMTEIILHOW MaTEMAaTHKH,
POrpaMMUPOBAHUsI HA CKPUIITOBBIX S3bI-
Kax.

YMeTh:

MPUMEHATHh CIEIHUATM3UPOBAHHBIE KOM-
NBIOTEPHBIE CPENbl [JIsl PEIICHUs 3a7ad
BBIYMCIIUTENLHONH MaTEMATHKH.

Bnanets:

HaBBIKAMU IPUMEHEHUS CIICIIUATTU3UPO-
BAaHHBIX KOMIIBIOTEPHBIX Cpe 1715 pellie-
HU 327a4 BEIYMCIUTEILHON MaTEMATHKH.

[1K-8

Crnoco0eH UCnoIb30BaTh COBPEMEHHbBIE METOAbI
pa3paboTKU M peau3alii KOHKPETHBIX aJrOpUT-
MOB MaTeMaTHYEeCKUX MOjiefieil Ha 6a3e S3bIKOB
IpOTPaMMHUPOBAHUS U NAKETOB MPUKIIAIHBIX MPO-
rpaMM MOJIETTHPOBAHUS

SHATE.

COBPEMEHHBbIE METObl pa3paboTKu U pea-
TU3aly AITOPUTMOB IS pelIeHUs 3a7ad
BHEIUMCIIMTEILHON MaTEeMAaTHKH.

YMETh.

pa3pabaThiBaTh M PEATM30BHIBATH AITOPHUT-
MBI PEIICHUS 3a7a4 BBIYHCIUTEILHON Ma-
TEMAaTUKHU B BUJI€ IPOTPAMMHBIX CKPUIITOB.

BianerTs:

HaBbIKAMH peau3allii alfTOPUTMOB pellie-

HUS 3371249 BRIYMCIMTEIFHON MaTeMaTUKU B

CIIELUATTU3UPOBAHHBIX KOMIIBIOTEPHBIX

cpenax.

Dopma A
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MHHHCTEPCTBO HayKH U BbICILIero oopasoanus Poccuiickoii deepanun
VIbsHOBCKHMIA TOCY/IapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nporpamma 10 JUCIHILINHE

4. OBIIAA TPYJOEMKOCTD JUCIIUITJIMHBbI

4.1. O0beM TUCUMILIMHBI B 324€THBIX eJUHUIAX (BCEro): .

4.2. O0beM TUCHUILINHBI 10 BUAAM y4eOHOH padoThI:

Bup yuyeOHoii padoThl

KoanuecTBo yacoB
(popma o0OyueHus1 ouHaN)

Bceero mo | B T-4. 10 cemecTpam
JIaHy 2

1 2 3

KonrtaktHas paboTta 00ydarommxcsi ¢ mpenojaBare- *
36 36/36
JIEM B COOTBETCTBUHM C YII
AyIUTOpHBIE 3aHATHS: 36 36/36*
Jlexuyu 18 18/18*
CeMuHapHI U IPAKTHYECKUE 3aHITUS - -
JlaGopaTopHbie pabOThI, IPAKTUKYMBbI 18 18/18*
CamocTosTenpHas padoTta 108 108
dopma TeKylIero KOHTPOJIs 3HAaHUH U KOHTPOJIS ca-
P el P P JIaGopatopHble pabOTHI,
MOCTOSATENBHOM pabOTHI: TECTUPOBAHUE, KOHTP. pa-
MpOBEpKa PEIICHHS 3a-

60Ta, KOJIJIOKBUYM, pedepar u ap. (He MeHee 2 BU- a1
JIOB) a
KypcoBas padora - -
Bunpl npomexxyTouHOM aTTecTaluu (3K3aMeH, 3a4eT) |dK3aMeH | 9Kk3ameH (36)
Bcero 4acoB 1o AuCHUIUIMHE 180 180

*B cayuae mHeoOX00UMOCMU UCHOIb308AHUS 8 YYeOHOM npoyecce YACMUYHO/ UCKAIOYU-
MelbHO OUCMAHYUOHHBIX 00PA308AMENbHBIX MEXHOI02UU 8 mabauye yepe3 Cieul YKa3bi-
saemcs koauvecmso yacos pavomol IIT1C ¢ obyuaowumucs npu npogederuy 3aHamuil 6
OUCMAHYUOHHOM hopmame ¢ npUMeHeHUeM I1eKMPOHHO20 00YYeHUs.

4.3. Conep:xkanue TMCUUIIMHBI. PacnpeieieHue 4acoB 1Mo TeMaM U BHJIaM y4eOHOI pado-

ThbI:

dopma o00yueHus ouHas

Buapl yueOHBIX 3aHATHIA dopMa TeKy-
AVIUTOPHBIE 3aHATHA -
= HpaKTH Jladopa 3ansTus Camo oo Eon i
Hazgauue pasne- p p B WMH- TPOJIst 3HAHMIA
Bcero YyecKHe TOPHBbIE cTosl-
JIOB H TEM Tepak-
Jleknum | 3aHATHA, | PadOTHI, “ TeJabHas
THBHOI
ceMUHa- | MPaKTH- bopme pa6ora
pbl KYMBI
®opma A Crpanuna 4u3 18




MHHHCTEPCTBO HayKH U BbICILIero oopasoanus Poccuiickoii deepanun
VIbsHOBCKHMIA TOCY/IapCTBEHHBIH YHUBEPCUTET

dopma

®-PaGoyast nporpamMmma o JUCUHILIHHE

|

2

|

3

4|

5

| 6 |

7

Tema 1. KOMHL]OTepHLIe Cpeabl IJid NPOBECACHUSA CTATUCTHYCCKHUX pacucToB

1. OcHOBHBIE TIO- 7 1 6 [TpopaboTka
HATUS CTaTHCTHU- TEOPETUYECKOTO
KH. Marepuara.

2. CTaTUCTHUYECKO 7 1 6 [TpopaboTka

€  MOJAEIHpOBa- TEOPETUYECKOTO
HUE. Marepuara.

3. [Ipumenenue 7 1 6 [TpopaboTka
CTaTUCTHYECKUX TEOPETUYECKOTO
pacueToB B 00pa- Marepuara.
30BaHHMH.

4. OcuoBuoe I10 7 1 6 [TpopaboTka
UL CTaTUCTHYC- TEOPETUYECKOTO
CKUX PacyeToB. Marepuara.

Tema 2. KoMmnbloTepHble CHCTEMBI J1JIs1 TPOBEJT

CHHUSA YUCJICHHBIX PACY€TOB

5. OcHoBHBIC 7 1 6 [TpopaboTka

(GYHKIIUK ~ CHUCTE- TEOPETUYECKOTO

MBI  YHCIICHHBIX marepuaia.

pacyeToB

6. Uncnennoe 8 2 6 [TpopaboTka

pELICHUuEe CHUCTEM TEOPETHYECKOTO

anredpanvyecKux Marepuana.

u auddepeHuu-

albHBIX ~ ypaBHE-

muii B Matlab,

Maxima

7. Pemmenne nudg- 7 1 6 [TpopaboTka

(dhepeHIaIbHbIX TEOPETUYECKOTO

yYpaBHCHHUU B CH- MaTepuara.

cTeMax KOMIIbIO-

TEPHOI anreopsl.

8. Cpeacrtea Bu- 7 1 6 [TpopaboTka

3yalln3aluu B TEOPETHYECKOTO

Matlab, Maxima. MaTepuaa.
Tema 3. KoMnbloTepHbIE Cpebl ISl IPOBEIEHUS CHMBOJIbHBIX PACUYeTOB

9. Ocobennoctn 7 1 6 [TpopaboTka

CHCTEM CUMBOJIb- TEOPETHYECKOTO

HBIX PAaCYCTOB. MaTepHaa.

10. OcHognoe 10 7 1 6 [TpopaboTka

JUIL  TIPOBEICHHUS TEOPETHYECKOTO

CHMBOJIBHBIX Marepuara.

pacyeTos.

11. BemosiHeHHe 7 1 6 [TpopaboTka

CHMBOJIBHBIX TEOPETHYECKOTO

pacueroB online - MaTepHara.

Wolfram alpha.

Tema 4. OcHoBbl padoTsl B Maple

Dopma A

Crpanuna 5u3 18




MHHHCTEPCTBO HayKH U BbICILIero oopasoanus Poccuiickoii deepanun
VIbsHOBCKHMIA TOCY/IapCTBEHHBIH YHUBEPCUTET

dopma

@-Paboyasi mporpamMma 110 AMCIHIUIHHE

12. CtpykTypa 13 1 6 JlaGopaTtopHas
cucrembl Maple. pabota Ne 1.
13. 3Bk po- 12 2 6 JlaGopaTopHas
IrpaMMHUPOBAHUS pabora No 2.
cucremsl Maple.

14. NnTepoeiic 11 1 4 6 JlaGopatopHnas
Maple. pabota Ne 3.
15. OcHoBHBIE 13 1 6 6 JlaGopatopHnas
byukuuun Maple. pabota Ne 4,
16. I'paduueckue 7 1 6 [TpopaboTka
BU3YyaIIU3aI[UH TEOPETUYECKOTO
pacyeToB B Marepuara.
Maple.

5. COAEPKAHUE JUCHUILIMHBI (MOLYJIS)

Tema 1. KomnbroTepHble cpeabl I MPOBeAeHNsI CTATUCTHYECKHX PACYeTOB.
1.0cHoBHBIE NOHATHS CTATUCTHUKH.

2.CTaTUCTHYECKOE MOJICTUPOBAHUE.

3.IlpumeHeHHE CTATUCTHYECKUX PACUYCTOB B 0OPa30BAHHH.

4.0OcnoBHoe [1O nj1s CTaTUCTUYECKHUX PACUETOB.

Tema 2. KomnbloTepHble CHCTEMBbI /151 IPOBE/ICHUS YHCJIEHHBIX PAcyeToB.
1.0cHoBHbIE QYHKIIUU CUCTEMBI YHUCIIEHHBIX PACUETOB.

2.YucneHHoe pelieHne cucTeM anredpanyeckux ypaBHeHui B Matlab, Maxima.
3.Pemenne muddepeHanbHbIX YpaBHEHHH B CHCTEMaX KOMITBIOTEPHOH anreOphl.
4.CpenctBa Bu3yanuszanuu B Matlab, Maxima.

Tema 3. KomnbioTepHble cpeabl A5l NPOBEAEHUs CHMBOJIBHBIX PACYETOB.
1.0co0eHHOCTH CUCTEM CHMBOJIBHBIX PACUETOB.

2.0cuoBHoe [10 a5 mpoBeieHHsI CHMBOJIBHBIX PAacueToB.

3.BeimonHenue cMMBOJIbHBIX pacueToB online - Wolfram alpha.

Tema 4. OcHoBbI padoTsl B Maple.
1.Ctpyxkrypa cuctemsl Maple.

2.513BIK IpOrpaMMHpOBaHUs cucTeMbl Maple.
3.Uutepodeiic Maple.

4.0cHoBHble hyHkunu Maple.

5.I'paduueckue Bu3yanuszanuu pacuetoB B Maple.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKUX 3AHSTHN
[IpakTideckue 3aHATHs (CEMUHAPHI) HE IPEyCMOTPEHBI YUEOHBIM IJIAHOM.
7. JABOPATOPHBIE PABOTHI (JABOPATOPHBII IPAKTUKYM)
Jlabopamopnas pavoma Nel. Mampuuyst u onpedenumenu mampuy,.

3adanue 1.1. BeionHUTE ACHCTBHS HAJ MaTpuiamMu (cM. Tabm. 1).
3adanue 1.2. Boraucauts onpenenutens (4) A® (M. Tabi. 2) 4eTBepTOro mopsKa:

Dopma A Crpanuna 6us 18




MHHHCTEPCTBO HayKH U BbICILIero oopasoanus Poccuiickoii deepanun
VIbsHOBCKHMIA TOCY/IapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nporpamma 10 JUCIHILINHE

1) myreM mOHMXEHUS MOpAIKa (MPEeABAPUTEIbHO IMOJYYUB MAKCUMAJIbHOE KOJIUYECTBO
HYJIEH B CTPOKE WJIU CTOJIOIE);
2) myTeM NMpHUBEIEHUS ONPEACTUTENS K TPEYTOIbHOMY BULY.
3adanue 1.3. Boraucauts onpenenutens (4) A® gerséproro nmopsiaka (cm. Tabu. 3) (o,
0l2, O3, Ol4 — TAPAMETPBI) TYTEM MTOHMKCHHS MTOPSIKA, TPEABAPUTEIHLHO MOJTYYHB MAaKCUMAIIbHOE
KOJIMYECTBO HYJICH B cTpoKe (cTosome). 3HaueHus KodQpPHUIHUeHToB a, b, ¢, d cooTBEeTCTBYIOIIETO
BapuaHTa CTyJCHTa OepyTcs u3 Tadil. 4.

Tab6auma 2

Bap Onpegenureab Bap Onpenennreas Bap Onpeneanreas
8 7 2 0 2 3 -3 4 o 1 2 -3
1 -8 2 4 3 2 2 4 -2 -2 -1 0 5 2
5 1 0 1 31 0 -2 3 -2 -5 0 4
|13 7 2 -2 1 2 4 1| 3 -2 -4 0
34 3 6 1 2 -3 1 2 4 8
4 9 8 5 9 5 5 7 1 1 -3 9 =27
371 2 1 3 -2 6 1 4 16 o4
1 2 3 4 -1 -3 -2 1 1 -2 4 -8
1 2 3 4 1 01 0 2 -1 1 2
7 2 3 45 8 21 21 32 1 3
3456 32 3 2 9 6 -3 4 2
4 5 6 7 4 4 1 4 2 0 1
-3 0 3 9 -1 -2 -3 -4 3 0 1 3
10 0 1 2 4 11 4 5 6 2 2 -1 2 -1
2 31 2 2 0 1 0 12 -1 1 3 3
-1 2 2 -3 0 0 3 5 -5 -3 7
2 3 -3 4 1 2 4 -3 2 7 4 5
13 2 4 -2 -2 14 25 6 -4 4 4 8 5
31 0 -2 4 5 -2 3 15 1 -9 -3 -5
12 4 1 3 8 24 -19 35 7 5
Tadanma 3
Bap Onpeneautens A™ Bap Onpenemutens A®
o o, o «a, a+b b+c c+d a+d
7 A 2 a b c 814 | A® = 1 —a b —-c
b 2 a+b -a b 2 b-c a-d
-d —-a c+b 0 a, a, a, a,
a=-b 1 2¢c « d a 0 a
1522 | A® = b—¢c -a 3b a 2330 A® ¢ oa, 1 B
c—d —-b 2a a, a, 2 ¢
d—-a —-c 0 a, a a, 4 d°
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MHHHCTEPCTBO HayKH U BbICILIero oopasoanus Poccuiickoii deepanun
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dopma

®-Paboyas nporpamma 10 JUCIHILINHE

Tadoauua 4

Bap a b ¢ d Bap a b ¢ d
1 2 2 3 4 16 3 4 4 2
2 2 4 3 1 17 3 2 4 1
3 3 2 1 4 18 2 3 4 3
4 4 1 2 3 19 4 4 2 |
5 2 4 1 3 20 2 2 4 3
6 2 1 3 2 21 2 2 3 4
7 1 3 4 2 22 4 2 2 2
8 2 3 1 2 23 1 4 3 2
9 2 3 1 4 24 4 1 2 3
10 3 2 1 4 25 2 4 2 2
11 2 3 1 3 26 3 4 3 2
12 1 3 3 4 27 1 2 4 4
13 3 4 3 2 28 1 3 4 3
14 2 2 3 4 29 2 3 3 4
15 3 3 2 3 30 2 3 4 2

Jlabopamopnas paboma Ne 2. Haxoscoenue o0pamuoii mampuyl.

3adanue 2.1. BoisicHuTs, sBisiercs 1 Marpuna A (cM. Tadi. 5) HeocoOeHHOM MaTpULIEH.
B cnydae, eciau oHa sBisieTcss HEOCOOEHHON, HAWTHU /711 HEe OOPaTHYIO MATpUIly NP ITOMOLIH
AJIEMEHTapHBIX Mpeodpa3oBanuil. Crenarb MPOBEPKY.

3adanue 2.2. Boraucinuth 00paTHYIO MaTpUIly Ul MaTpHUIbl U3 3a1aHus 2.1 mpu mnomo-
M pa3ouenus ee Ha 01oku. CpaBHUTH C pe3yabTaToM 3amaHus 2.1.

Dopma A

Taoauna 5

Bap Marpuna A4 Bap Matpuna A
1 4 1 3 1 1 1 1
0 -1 3 -1 1 4 2 3
1 A= 2 A=|
31 0 2 1 10 3 6
1 -2 5 1 6 10 1 4
(1 2 3 =2 -2 2 1 0
2 -1 -2 -3 1 -3 3 7
32 -1 2 2 -1 2 -3
2 -3 2 1 -5 -1 2
I -1 -1 1 3 - 2 0
-1 2 2 0 2 1 -2
5 A= 6 A= _
0 -1 1 4 3 -1 2 1
| 1 -1 -15 1 2 -1 -1
5 -4 0 2 4 -1 0 1
-1 1 I -1 3 2 -1 2
7 A= 8 A=
2 3 -1 6 o 2 2 1
2 -1 -1 1 -3 -1
1 2 1 1 4 -3 0
-1 -3 3 -1 0o 4 1 2
9 A= 10 A=
0 4 -10 2 -1 2 4 1
I -1 2 -1 1 0 -1 5

Crpanuna 8us 18



MHHHCTEPCTBO HayKH U BbICILIero oopasoanus Poccuiickoii deepanun
VIbsHOBCKHMIA TOCY/IapCTBEHHBIH YHUBEPCUTET

dopma

®-PaGoyast nporpamMmma o JUCUHILIHHE

Dopma A

Jlabopamopnas paboma Ne 3. Pewwenue cucmem NuUHEUHbIX a2edpauiecKux ypagHe-
nuii. Hccnedosanue cucmem JUHENHbIX AN2e0paAUYECKUX YPAGHEHUIL C RAPAMEMPOM

HA COBMECMHOCHID.

3adanue 3.1. Pemute CJIAY (cM. Tabm. 6) nByms cioco6amu (MaTpUYHBIM U 110 (GOpMY-

nam Kpamepa). Caenatb npoBepKy pelIeHuUs.

3adanue 3.2. Peiute CJIAY (cMm. Tabn. 7) merogom ["aycca. Caenarb MpOBEPKY periie-

HH.

3adanue 3.3. ViccnenoBate CJIAY (cMm. Tabm. 8) ¢ mapamerpom A. CJIAY 3amana B Buje
cBoeii pacmmpennoit matpuisl (A(L) | b(L)). Pemuts ee B kakaoMm ciaydae. BoImOIHUTH

IIPOBEPKY PELICHUS B KaKJIOM U3 CIIy4yacB.

Taoauma 6

Bap CJIAY Bap CJAY Bap CJAY
Jv"+5}‘+5-': J ¥+9y—4-=9 J x+y—z=-2
1 1,\'+5}-+:+0 5 12,\'+5y—3:4 3 2x—4y+z-=-4
3x+4y+22=8 Sx+6y—-2z=18 1 2x+y=5
X+y—2-=6 2x+y=35 Tx+2y+2-=15
4 2x+3y-T7z=16 5 x+3z=16 6 Sx—-2y+2z=15
Sx+2y+z-=16 Sy-z=10 10x—11y+52=36
x—=3y+z=2 2x—-2y+z=1 2x—y+5-=6
- 2x+y+3z=3 8 4x—-5y+z=0 9 X+2y+32=6
2x—y—2z=8 Ix+y-22=-10 X+3y-2-=2
x+3y=7 x+2y—4z=0 2x—3y+z=:
2x+y-—z=1 3x+y—-32=-1 x+y—-2-=4
10 ’ 11 ’ 12 ’
Ax—3y-2-=-38 2x—y+5z=3 3x—2y+62=0
x+y—-2z=1 3x+2y—z=3 '2,\'—3y+3::O
3 2x+3y+:z=0 14 x—y+2z=-4 15 x+y—-2z=-7
x—2y-z=7 2x+2y+z=4 x—2y+3z=3
Tadauma 7
Bap CJIIAY Bap CJIAY
X +x,+2x, +3x, =1 ',\'1 +2x,+3x, - 2x, =6
1 3x—x, —x, —2x,=—4 5 X —x,—2x,-3x,=8
2% +3x, —x, —x, =—06 3x,+2x, —x, +2x, =4
X, +2x, +3x, —x, =4 2x, —3x, + 2x, +x, =8
X X, +x, —2x, =1 '2x1 - X, +3x;, —x, =5
3 2x, —3x, —x, —x, =3 4 X —4x, - 2x +x, =1
3x, +2x, — =4 =3x 4 x, - x dx, =4
—x, —3x, +x;, +4x, =1 2x, —x, +4x, +6x, =06
3x, —4x, —3x, =4 Sx, —2x, +4x;, —5x, =9
X, = 3%, +4x, =5 X +2x, +3x, +4x, =5
5 X —2x;+3x, =4 6 23 +x,+2x, +3x, =1
3x, + 2, —5x, =12 3x, +2x, +x, +2x, =1
4x, +3x, —5x, =5 Ax, + 3%, + 23, +x, =5
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Tadanma 8
Bap CJIAY Bap CJIAV
(A 3 -4 2 (A+3 2 5|0
5 242 1| -7 2 -7 4|2
1 8 2
12 11 -2/-12) 6 124 13 4
2 A+5 -1 —4) (7 5 1-4 3
; A+3 -4 2| 3 . 2 2A+1 3| -2
) 1 -7 5| s 11 27 5| -1
(2 =3 2] 10 (s —A1-3 -1 1
2 — i_7 T —3
5 5 A+2 3 7 6 A=2 4 2 3
12 7 0|-4 12 -2 -1 0|
(A+1 -7 5 |-2) 3 2 A-3 4
21-3 1|1 2 —2i-1 2 |-1
7 g 8 !
7 23 -11| 3 | 1 -1 2 | 11)
(24+1 1 -2/1) (A+1 1 -4] 2
9 5 A-2 1|4 10 2 —A-2 5|-=3
26 4 -5 7) 5 1 11| -7

Jlabopamopnas paboma Ne 4. Haxoxcoenue ooumux peuieHuii HeOOHOPOOHBIX U 00HO-
POOHBIX cucmem JTUHEUHBIX a12e0pauiecKux ypasHenuil
3adanue 4.1. VccnenoBats HeomHopoanyto CJIAY (cm. T1abn. 9) HA COBMECTHOCTh U
OTpeZIeNIEHHOCTh. B ciyyae coBMeCTHOCTH HaillTH 0011ee perieHne CUCTEMBI.
3adanue 4.2. Haiitu obuiee permenue u GpyHaaMeHTanbHyto cucremy pemieHuil (OCP)
It cucteMbl (cM. Tabi. 10).
Tadauma 9

Bap CJIAY Bap CJIAY
x —2x, +3x; —x, =3,
X +x,—2x, —x, +x, =1,
- ’ 2y, —x, + x4 x, +x, =4,
1 3x,—x, +x, +x,+3x, =4, 2
- X=X, —2x, —x, +x, =2,
X +5x, —9x, —8x, +x, = 0. )
! 2 ? +00 Ay, —4x, +2x, —x, +x, +x, = L.
- g — 2y — Ty = —
2x,+3x, —x;, +x, =3, X +x,—2x, —x, +2x,=—1,
3 3x, —x, +2x, + 4x, =8, 4 3, +2x, +x, +x, —x, =2,
. . . L [, PV SV . P
X, +x, +3x;, —2x, =06, 2x, +3x, —x, +x, +3x, =4,
—x, + 2x, +3x;, + 5x, =3. 2x, +6x, = 2x, +x, +4x, =5,
X+ 2x, —x, + 2x, =3, 2x, =X, +x; —x; =3,
_ X, —2x, +3x, 4+ 2x, —x, =4, 6 3x, = 2x, +x, +x, =L
5 E
2x X, —x b X, —xg =2, =2x, +3x, +x, + 2x, - 2x, =4,
A4x, +x, +x, +5x, —x, —x,=5. 2x, —6x, +6x, —4x, —3x, =-1L
=3x, —x, +11x; —x, —9x, =-5.
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Tabdauma 10

Bap Cuerema Bap CuHcerema
X, +x, +2x, +3x, —x; =0, X+ 2x, +3x, —2x, —x, =0.

L 3x,—x, —x, —2x, + 2x, =0, ) X, —x, —2x;, —3x, +2x, =0,
2x, +3x, +5x, +x, —x, =0, 3x, +2x, +x, +2x, = 3x, =0,
6x, +3x, +06x; +2x, =0. S5x, +3x, +2x; —3x, — 2x, =0.
—x, =X, +x,+x, —x, =0, —x; = 3x, +x; +2x, —x, =0,

. N 24 _ — . e e e —

3 X —2x, +3x; +4x, —x, =0, 4 2x, +x, —x; +2x, —x, =0,
xp—2x, =3x%; =X, +3x, =0, 3x, +4x, —5x; —x, +2x; =0.
3x,—6x, +3x;, +Tx, +x, =0.

X, +2x, —x, +2x, =0, X —2x,+3x, —x, =0,

- X —2x, +3x; +2x, —x, =0, 2%, —x, 4 x, +x, +x, =0,

5 2 T
2x+ x5, —x;+x, —x, =0, 6 X —x, —2x, —x, +x,=0,

Ax 4 x, + x4 5%, —x; —x; =0. dx,—4x, +2x, —x, + x, + x, = 0.
X +x,—2x—x, +2x, =0, X, +2x, —x; +x, —2x, =0,
3x,+2x, +x,4+x, —x; =0, - 3y o x T

7 1 2 XX, — X 8 X, —3x, Xy —x, +x, =0,

_2x +3x, — 3x. =
2 4+ 3%, — x5 +x, +3x, =0, X+ X, =X, X, —2x, =0
2x, +6x, —2x; +x, +4x,=0.

Memoouueckue ykazanus K 6bln0JIHEHUIO 1A00PAMOPHBIX padbom cm. 6

1. Ipiranosa 10.B. Meroauueckue yka3zaHus Al CaMOCTOSITENIbHOW paboThI CTYJIEHTOB IO JIUC-
nuruinHe «IIporpaMMHbIe cpefcTBa BBIUMCIMTEIBHON MaTeMAaTUKI» JUIsl CTYJEHTOB MarucTpa-
Typsl no HampasieHuo 02.04.03 «Maremarnueckoe obecriedeHue U aJMUHUCTPUPOBAHUE UH-
dbopmarmoHHBIX cucTeM» 0uHOU Gopmbl oOyuenus / FO.B. I{piranosa; Yal'VY, ®ak. maremaTuku,
UHGPOPM. U aBHALl. TEXHOJOTHH. - YibsHOBCK : Yal'V, 2022. - 3arn. ¢ skpana; Heonmy6sinkoBan-
HBIN pecypc. - DnekTpoH. TekcToBbie AaH. (1 ¢aiin : 1903 KB). - Tekcr : 2neKTpOHHBIH.

8. TEMATUKA KYPCOBBIX, KOHTPOJIbHbIX PABOT, PE®@EPATOB

KypcoBble, KoHTpoJbHBIE pabOThl U pedeparsl HE MPEeryCMOTPEHbl YUEOHBIM IJIAHOM JUCIIH-
TUTMHBI.

9. MIEPEYEHbB BOITPOCOB K DK3AMEHY

KOMHBI-OTepHI)Ie Cp€abl B HAYYHBIX UCCICIOBAHUAX.

KommnbroTepHbie cpefipl Kak CpeACTBO aBTOMATH3alUH BBIYUCICHUH.

Bmmsune KOMIIBIOTCPU3AIIMHU Ha 00J1aCTb BEIMUCIUTENBLHON MAaTEMATHKH.

OTanbl pa3BUTHS KOMIBIOTEPHBIX CPE.

KOMHBI-OTepHI)Ie Cp€Aabl B MATEMAaTUYECKOM MOIACIIMPOBAHUU.

[IpuHUUNIBI cOUueTaHUs TPAAUIIMOHHBIX U KOMIIBIOTEPHO-OPUEHTUPOBAHHBIX METOANYECKUX
MoaAXO0Ja0B K U3YyYCHHIO BEIYHCIUTEILHON MAaTEMAaTHKU.

HpI/IMeHeHI/Ie KOMITBIOTCPHBIX CPCACTB JJIs1 pCHICHUS 3a4a4 BBIYUCIHUTEILHON MaTEMaTHUKU.
Uctopus pa3BUTHS CUCTEM KOMITBIOTEPHOU MaTEMATHUKH.

9. Cucremsl 1)1 IPOBEIEHUS YUCIEHHBIX PACUETOB.

10. CucTtemsl Ui IPOBEICHUS CTATUCTUYECKUX PACUETOB.

11. Cucrtemsl U1 IPOBEICHUSI CUMBOJIBHBIX PACUETOB.

12. OcobenHoctu padboThl B ScilLab.

AR o

Sl

Dopma A Crpannua 11u3 18



MHHHCTEPCTBO HayKH U BbICILIero oopasoanus Poccuiickoii deepanun
VIbsHOBCKHMIA TOCY/IapCTBEHHBIH YHUBEPCUTET

dopma

®-PaGoyast nporpamMmma o JUCUHILIHHE

13. Ocobennoctu padbotsl B Maple.
14. Ocobennoctu padorsl B MATLAB.

10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

OCHOBHBIMH BHJAaMM CaMOCTOSITEJIbHON paOOThl HpU M3Y4YEHHH IUCHMIUIMHBL «IIpo-
T'paMMHBIC CPCACTBA BBIYHCIIMTEILHOM MaTEMAaTUKIY SBJISIOTCS
e TIOATOTOBKA K JIAOOPATOPHBIM 3aHATHUSM 4epe3 MpopaboTKy JIEKIIMOHHOTO MaTepualia 1o co-
OTBETCTBYIOLLEH TEME;
e M3y4YCHME TEM, HE BOLIECIINX B JIEKIIMOHHBIA MaTepHall, HO 00s3aTeIbHBIX COIIACHO paboueil
nporpamMme IMCHUIIIINHBI,
e cHUCTEMaTU3aLUs 3HaHUH MyTeM NMpopabOTKH MPOWICHHBIX JEKIIMOHHBIX MaTEpUAIOB MO0 KOH-
CIICKTY HGKHHﬁ, y‘~I€6HI/IKaM H II0COOHMSAM Ha OCHOBAHHUH NEepeUHA 3K3aMCHAIIMOHHBIX BOIIPOCOB,
TECTOBBIX BOIPOCOB 110 MaTepHajaM JIEKIIMOHHOTO Kypca U 0a30BBIX BOIPOCOB IO pe3yJsibTaTaM
OCBOCHUS TEM.
e IIOJArOTOBKA K TEKYIIEMY U HTOTOBOMY KOHTPOJIIO;
e CaMOCTOSITEIIBHOE N3yUYEHUE BOIIPOCOB 110 3apaHee NPUBEACHHBIM TEMAM.
Texkyuuii KOHTPOJIb 3HAHUM NPOBOJUTCS MPENoAaBaTeseM, BEIYLIUM J1a0OpaTOpHbIe 3aHATHSL.
Texynuil KOHTPOJIb MPOBOAUTCS IyTEM MHAMBHUAYAJIbHOTO OIPOCA CTYAECHTOB IO pe3yibTaTaM
OCBOCHMSI TE€M, BHIHECEHHBIX Ha J1a0OpaTOpHbIEC 3aHATHUSA (110 MaTepuanaM, U3JI0)KEHHBIM B JIEK-

IIHOHHOM KYypCe).

HasBanue pasnenos u teM | Bun camocrosTenbHOM O0nem B ®opMa KOHTPOJIA
paboThI yacax
1. Vicropus pa3Butus cu- [TpopaboTka yueOHOTrO 12 DK3aMeH
CTeM KOMITbIOTEPHOM MaTe- | MaTepuaia, HoJAroToBKa K
MaTHKH. c/adye HK3aMeHa.
Jluteparypa ocHoBHasl [3].
2. Cuctemsl juist ipoBenie- | [IpopaboTka yueOHOTO 14 DK3aMeH
HUS YUCIICHHBIX PacyeTOB. | MaTepuaia, HOJAroTOBKa K
c/ade HK3aMeHa.
Jlutepartypa J10MOJIHU-
TenpHas [7].
3. Cuctemsl g ipoBeze- | IIpopaboTka yue6HOTO 10 OK3aMeH
HUSI CHMBOJIBHBIX PacueTOB. | MaTepuaia, MoJAroToBKa K
c/1aye HK3aMeHa.
Jluteparypa ocHoBHas [5].
4. O630p KOMITBIOTEPHOU [TpopaboTka yuebHOTO 10 DK3aMeH
cpenst MATLAB. MaTepuaia, 1a00paTopHble
paboThl, MOArOTOBKA K
c/adye sK3aMeHa.
Jlutepatypa ocHoBHas [4],
yuebHo-MeTouueckas [9].
5. O630p cucTembl [TpopaboTka yuebHOTO 12 DK3aMeH
Mathematica. MarepHaa, moroToBKa K
c/a4ye HK3aMeHa.
Jluteparypa ocHoBHas [3].
6. O630p cucremsl Maple. | [IpopaboTka yueOHOTO 14 DK3aMeH, MpoBepKa
Martepuaa, 1abopaTopHbIe J1a00paTOPHBIX pabOT

Dopma A
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paboThI, TIOArOTOBKA K
cllaue SK3aMeHa.
Jluteparypa ocHoBHas [5].

7. O630p u mpumep padotsl | [IpopaboTka yueOHOTO 12 DKk3aMeH
B cpene Scilab. Marepuaa, 1abopaTopHbIe
paboThI, NOJITOTOBKA K
c/1adye sK3aMeHa.
Jluteparypa ocHoBHas [4].

8. O630p u mpumep padotsl | [IpopaboTka yuedHOTO 12 DK3aMeH
B cucteme MAXIMA. Marepuaa, oAroToBKa K
claue dK3aMeHa.
Jluteparypa qonoyiHu-
tenbHas [7].

9. O630p u mpumep padotsr | [IpopaboTka yueOHOTO 10 DK3aMeH
B cucteme R. Marepuaa, moJroToBKa K
cliaue SK3aMeHa.

Jlutepatypa ocHoBHas [2],

[3].

11. YYEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE JINC-
HUIIJIMHBbI
a) Cnincox pexoMeH/yeMoii JINTepaTypbl
OCHOBHasl
1. Cemymun U.B. “BpruucnurenbHble METO/IbI aIreOpbl U OLIEHUBaHMs: ydeOHoe nmocodue”.

— Vapsnosck: Yal'TVY, 2011. - 366 c.

2. HWHurepaktuBHbIe cucTeMsbl Scilab, Matlab, Mathcad : yue6Hoe noco6ue / U.E. Ilnemun-
ckas, A.H. Tutos, E.P. Banepraunosa, C.11. Jlyes ; MunucrepcTBo 00pa3oBaHus 1
Hayku Poccun, @enepanbHoe rocy1apcTBEHHOE OO IKETHOE 00pa30BaTEIbHOE yUpexkKae-
HUE BBICIIETO NMpodeccoHabHOro oopasoBanus «KazaHckuii HALlMOHAIBHBIN Hcclen0-
BaTeJIbCKUI TEXHOJOTMYECKUI yHUBepcuTeT». - Kazans : U3parensctBo KHUTY, 2014. -
195 c. : Tabm., wi. - bubmuorp. B kH. - ISBN 978-5-7882-1715-4 ; To xe [ D1eKTpOHHBIN
pecypce]. - URL: https://www.iprbookshop.ru/62173.html

3. Jamuarep Bukrop AnexceeBnu. UH(popmaTrka n MmaremaTnka. Penenue ypaBHeHUH 1
ontumuzanus B Mathcad u Maple : Yue6Huk u npaktukym juis By30B / Jlanunrep Buk-
Top AnekceeBud, CumonxxeHkoB Cepreil Jimutpuesny; lanunrep B. A., CUMOHXEHKOB
C. . - 2-e u3a. ; ucnp. u gomn. - Mockaa : FOpaiir, 2022. - 155 c. - (Beiciiee o6pa3oBa-
uue). - URL: https://urait.ru/bcode/490949 (nata obpamenus: 24.01.2022). - Pexxum mo-
cTyna: DIeKTpoHHO-OubnmoreyHas cucrema OpaiT, 11 aBTOpU3. MOJIB30BATENEH. -
OnektpoH. aaH. - ISBN 978-5-534-11235-1 : 449.00. - URL.:
https://urait.ru/bcode/490949

JAOTIOJTHUTEIbHAsA
1. 3anu3nsxk, B.E. Teopus u npakTrka 1o BEIYUCIUTENBHON MaTeMaTuKe : yueOHoe rmocodue /
B.E. 3ammsnsx, I'.W. lenanoBckas ; MuHUCTEpCTBO 00pa3zoBaHus U Hayku Poccuiickoit
Oenepannn, Cubupckuit DenepanbHplii yHUBEpcUTeT. - KpacHosipck : Cubupckuii ¢ene-
panbHbIi yHUBepcuTeT, 2012. - 174 c. : Tabn. - ISBN 978-5-7638-2498-8 ; To xe [Dnek-
TpoHHBIH pecype]. - URL: https://znanium.com/catalog/document?id=100676
2.Kpyunnun, B.B. KommbioTepHble TEXHOJOTMH B HayKe, OOpa30BaHMU M IPOH3BOJICTBE
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AIIEKTPOHHON TexHUKe : yueObHnoe nocobue / B.B. Kpyunnun, F0.H. Tanouukwuii, C.JI.
Xomud. - Tomck : ToMckuil rocyapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nuoanektponuku, 2012. - 155 c.; To xe [Onexkrponnsii pecypc]. - URL:
https://www.iprbookshop.ru/13941
yueOHO-MeTOoAn4YecKas

1.IIpranoBa FO. B. Metoaunyeckue yka3aHus Il CAaMOCTOSATEIBLHON PabOThI CTYJECHTOB 10
nucuuruHe «[IporpamMmMHubie cpeACTBa BBIUMCIUTEIBLHOM MaTEMaTUKW» JJI CTYJIEHTOB
Maructparypsl o HampasieHnuto 02.04.03 «Maremarnueckoe oOecrieueHue U aJIMUHH-
CTpUpOBaHHE UH()OPMAIIMOHHBIX cUCTeM» 04HOHN (opmbl 00yuenus / FO. B. Lpiranosa. -
YaesHoBck @ Yul'Y, 2019. - 26 c. - HeomyGnukoBanubii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13687. - Pexum noctyna: ObC Yal'V. -
TeKcT : 2MeKTPOHHBIH.

2.CemymuH U.B., Llpranosa 10.B., AdanacoBa A.UW. “MeToab!I BEIYHUCICHUH C UCIIOIb30Ba-
HueM MATJIAB” — Yaesaosck, Ynl'Y, 2014. — 108 c.

CornacoBaHo: 777 )
Cremmamuct eyt HB Yal'Y  Bo6posa H.A. [ /2 v / 2023
JIOIKHOCTB COTPYIHMKA Hay9HOIT OMOIHOTEKH PO Toamucs/ Jata

0) IlporpamMmmHoOe oGecnieueHne
Jnst 0O6pa3oBaTenbHOrO Ipolecca 1Mo JaHHOH AUCHUITIMHE He00X0 UM cTanmoHapHbIi kinace [TK
C YCTAHOBJICHHBIM CIICYIOIINM MPOrPAMMHBIM 00ECIIeYCHUEM:

- oneparorHas cpeaa OC Windows/Linux;

- cuctema nporpammupoBanus Scilab, MATLAB, Maple.

B) IIpodeccuonanbubie 6a3bpl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIC CHCTEMBbI:

1. D1eKTPOHHO-0UOIMOTEYHbIE CUCTEMBI:

1.1. Hudposoii obpazoBatenbHbIi pecypc IPRsmart : snekTpoHHO-OnbMMoTeUHas cuctema : cailt /
00O Kowmmnanus «Aii [Tu Ap Meauay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru. — Pe-
YKUM JOCTYTIA: IS 3aPETUCTPHP. MOJIB30BaTeNel. - TEKCT : 2IeKTPOHHBIN.

1.2. O6pasosarenbHas miathpopma FOPAUT : oGpasoBaTenbHEIH pecype, SIeKTPOHHAsS GHOTHOTEKa
caiit / OO0 DnexrponHoe m3aatenbctso «FOPAWITY. — Mocksa, [2023]. - URL: https:/urait.ru. —
Pexxum goctyna: st 3aperucTpup. mojap30BaTene. - TEKCT : 3IEeKTPOHHBIMN.

1.3. ba3a nanHbIX «2nekTpoHHas Oubmmoreka texarndeckoro BY3a (OBC «KoHcynbTaHT CTyIeHTay)
: JNIEKTPOHHO-0MbOaroTeuHas cucrema : cait / OO0 «Ilomutexpecype». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum noctyna: Juist 3aperucTpup. Mojib30BaTeIc. —
TekcT : 3JeKTPOHHBIN.

1.4. KoHcynbTaHT Bpauya. DJIEKTpOHHAs MEIUIMHCKas OubOimoreka : 0aza maHHbIX : caldT / OO0
«BpIcias mKoja OpraHM3alliyd W YNpaBi€HHUs 3ApaBOOXpaHeHUeM-KOMIUIEKCHBIM MeTUIUMHCKUI
KoHcanTHHD». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum mocrtyma: asist 3aperu-
CTpHp. NOJIb30BaTeNE. — TEKCT : 3IEKTPOHHBIM.

1.5. Bonpmias MeauiMHCKass OMOIMOTEKA : NEKTPOHHO-OuOIMoTeuHas cucrema : caiir / OOO «by-
kam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyna: mis 3aperu-
CTpHp. OJIb30BaTENIEH. — TEKCT : ANEKTPOHHBIM.

1.6. ObC Jlanp : snekTpoHHO-OMOMMOTeUHas cuctema : cait / OOO DBC «Jlanby. — CaHKT-
[MetepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxkxum moctyma: ajst 3aperucTpup. MoJib30Ba-
Tesel. — TeKCT : 3IIEKTPOHHBIN.
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1.7. 3BC Znanium.com : 37ekTpoHHO-0uOIHoTeuHas cucteMa : caitr / OO0 «3Hanuym». - MockBa,
[2023]. - URL: http://znanium.com . — Pexxum ocTyma : Ui 3aperucTpHp. MoJib30oBaTese. - Tekcr :
3JIEKTPOHHBIN.

2. KoncyastantIliaoc [DnexTpoHHBIA pecypc]: cnpaBodnas npaBoBas cuctema. / OO0 «KoHcyib-
tanT [lmoc» - DnekTpon. nax. - Mocksa : Koncynsrantllmtoc, [2023].

3. ba3bl JaHHBIX IEPUOUYECKUX U3TAHMIL:

3.1. eLIBRARY.RU: nHayunas snextpoHHas Ooubmuoteka : cat / OOO «Hayunas DnekTpoHHas
bubnunoreka». — Mockga, [2023]. — URL: http://elibrary.ru. — Pexxum goctymna : st aBTOpPH3. MMOJb-
3o0Batesield. — TeKCT : 3NeKTPOHHBIN

3.2. Dnekrponnas 6ubnuoreka «M3narensckoro noma «I'pedennuxon» (Grebinnikon) : anekTpoHHAs
oubmmorexa / OO0 U] «I'pebennuxoB». — Mockaa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum focTyma : [ aBTOPHU3. MOJb30BaTEICH. —
TeKCT : A3NEeKTPOHHBIH.

4. ®enepasibHas rocyaiapcrBeHHasi nHpopmanuonnas cucrema «HanuonaabHast 3J1eKTPOHHAs
O0uGamoTeKka» : dneKkTpoHHas OuoOymoteka : caiit / ®I'BY PI'b. — Mocksa, [2023]. — URL:
https://a30.pd. — Pesxum mocTyma : uist mosib30BaTeNield HaydHoW OMOMHOTeKH. — TEeKCT : AJIEKTPOH-
HBIH.

5. Poccuiickoe o0pa3oBanme : Qenepanbuelii nopran / yupenurenb GI'AY «OULTO». — URL:
http://www.edu.ru. — TekcT : 3JeKTPOHHBI.

6. DaexTpoHHas OubamoreyHasi cucrema Yal'y : moayns «OnekrtpoHHas 6ubimorexa» ABUC
Mera-ITPO / OO0 «/lata Dxcrpecey». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum moctyna :
JUIS TIOJIb30BaTeNel HayuHoi 6uOnnoTeku. — TeKCT : 3JeKTPOHHBIMH.

CornacoBaHo: ol
Llcotey pgincees jl// / /
Iorbxrocts cotpyanyka YUTuT
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

Ayautopun 1711 IPOBEACHUS JEKIIUH, CEMUHAPCKUX 3aHATUM, JIJIS BBITOJHEHUS J1abopa-
TOPHBIX PadOT U MPAKTUKYMOB, JJIs IPOBEJACHHS TEKYLIEr0 KOHTPOJS U MPOMEKYTOYHON aTTe-
CTallMy, KYpCOBOT'O MPOEKTUPOBAHUS, TPYIIIOBBIX U WHIUBUIYATbHBIX KOHCYJIbTAIUH.
AyIuToOpuH YKOMILUIEKTOBAHBI CIEIMATU3UPOBAHHON MeOenblo, y4eOHON JTOCKOW. AyIuTOpUr
JUTSL TIPOBEJICHUS JICKITUH 000pyA0BaHBI MYJIbTUMEANIHHBIM O00OPYIOBAaHHEM JIJIsl MPEIOCTABIIC-
Hus uHopmanuu Oonbuiol ayautopun. [loMenienust s caMOCTOATENbHONU pabOThl OCHAIICHbI
KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKITIOUYCHUS K ceTh «MIHTepHeT» U o0ecreueHueM
JOCTyTa K 3JEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIbHON cpesie, IJIEKTPOHHO-ONOINOTEUHOM
cucreme. I[lepeueHp 060pyaOBaHMS, UCIIOIB3YEMOTO B YU€OHOM MPOIIECCe, YKA3bIBACTCS B COOT-
BETCTBUU CO CBEJICHUAMU O MAaTEPUATbHO-TEXHUUECKOM 00ECIEYeHUH U OCHAIIEHHOCTH 00pa3o-
BaTENFHOTO MPOIEcca, pa3MEIICHHBIMU Ha oduumansHoM caiite Yal'V B paznene «CeneHust o0
00pa30BaTeNbHON OpraHu3alum.

13. CHEIIMAJIBHBIE YCJIOBUSA AJIs1 OBYYAIOLIIUXCA C OIT'PAHUYEHHBIMU
BO3MOKHOCTAMM 310POBbS

B ciyyae HeoOxonuMocTH, 00yUYarOMUMCS U3 YUCIIA JIUI] C OTPAHUYCHHBIMU BO3MOXKHO-
CTSIMH 310pOBBS (TI0 3asBICHHIO 00YYarOIIErocs) MOTYT HpeAIaraThCsl OJJHU U3 CIETYIOIUX Ba-
PHAHTOB BOCHPUATHSA WH(GOPMAIIMU C YIETOM MX WHIUBUAYATbHBIX MCUXO()U3NUYECKUX OCOOCH-
HOCTE:

— JUId JMIl C HapyIIEHUsMM 3pEHHs: B Me4YaTHOH (opme yBEIMYEHHBIM HIpUPTOM; B
dbopme SIEeKTPOHHOTO JOKYMEHTa; B ¢dopme ayauodaina (mepeBoj] yueOHBIX MaTepuaioB B
ayauodopmMmar); B eyaTHOH Gopme Ha s3bike bpaiiist; HHAUBHlyadbHbIE KOHCYJIBTALUU C MPU-
BJIICUCHHEM TH(IIOCYpIOTIEPEBOTUNKA; HHIMBHUIyaTIbHBIE 3a/IaHUSI H KOHCYJIbTAINH;

— IS JIAI] C HAPYIICHUSIMH CITyXa: B Ie4aTHOU (opme; B popMe dIIEKTPOHHOTO JOKYMEH-
Ta; BUAEOMaTepuasbl C CyOTUTpaMU; HHIWBUyalbHbIE KOHCYJIbTAIIMH C TMPUBICYCHUEM CYPAO-
NePEeBOTYNKA; WHIMBHTyaTbHBIC 3a/IaHHS U KOHCYIJIbTaIlHH;

— JUIi JMII ¢ HapyIIEHUsIMM ONOPHO-JBUIraTeJIbHOTO ammapara: B nedaTHoi ¢opme; B
(dopmMe IITEKTPOHHOTO TOKYMEHTa; B (hopme ayauodaiiia; HHANBUAYAIbHBIC 3aJaHUS U KOHCYJIb-
TaIHH.

B cnywae HeoOXOAMMOCTM  HCIONB30BaHMS B y4eOHOM  Ipoliecce  YacTH4-
HO/HCKJIIOUUTENIBHO JMCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTUH, OpraHu3anus padoThl
[I1C ¢ obyuatomumucs ¢ OB3 u uHBaIMIaMHU TpeyCMaTPUBAETCSl B JIEKTPOHHON MH(pOpMa-
IIMOHHO-00Pa30BaTeNbHON Cpeie ¢ YYETOM UX MHIAMBHIYaJbHBIX MCUXO(PHU3MUECKUX OCOOEHHO-
cTeil.

Paspabotunk %% 5% npodeccop kad. UT /Lpranosa 10.B./

MHOJITHCH JOJXKHOCTh DUO
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JUCT UBMEHEHUA

Ne Conep:xaHue N3MeHEeHHUS WIH CChLJIKA ®UO 3asenyw- | Ioanuch Hara
n/n Ha NpUJIaraeMblid TEKCT U3MEHEHU s mero kageapoi,

peanusyromei

AMCUUIIMHY/

BbIIIy CKAKO el

kadeapoii

1 Buecenne uzmenenuii B 1. 11.8) ¢ opopm- | BonkoB M.A Y/ 4 08.04.24 1.

JICHUECM ITPHUIIOXKCHUSA 1
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IIpuio:xkenne 1
8) IIpogeccuonanvuvie bazvl OaHHbIX, UHGOPMAYUOHHO-CHPABOUHBIE CUCTEMbI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBbI:

1.1. Iludposoii obpazoBarensHbIil pecypc IPRsmart : anmekTpoHHO-OMOIMOTEUHAs CUCTE-
ma : cadtr / OOO Komnamusa «Ait Ilm Ap Menua». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum gocTyma: uis 3aperdMCTpHp. Mmojib3oBareiei. - Tekcr :
JJIEKTPOHHBIN.

1.2. O6pasoarenpnas miarhopma FOPAUT : oGpa3oBaTenbHbIl pecypc, IMEKTPOHHAS
6ubamorexa : caiit / OO0 Dnekrponnoe n3arenbctBo OPANUT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pexxum noctyma: ajs 3aperucTpup. mosb3oBareniei. - TeKCT : 3IeKTPOHHbIH.

1.3. ba3za manubix «OnekTpoHHas Oubmuoreka texuuaeckoro BY3a (ObC «KoncynbpranT
CTYJEHTa») : 3JEKTPOHHO-OnOnuoTeunas cuctema : cailt / OOO Ilomurexpecypc. — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyma: anst 3aperu-
CTpuUp. nonb3oBareneil. — TeKCT : 3IeKTPOHHBIN.

1.4. KoHCynbTaHT Bpada. DJICKTPOHHAS MEIUIIMHCKAs OMOIMoTeKa : 0a3a JaHHBIX : CalT /
OOO Beicmias mkoia OpraHu3alMd U YIpaBlIeHUs 3/paBoOXpaHeHueM-KOoMIUIeKCHBIN Meau-
[UHCKHI KOHCanTUHT. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexwum nocrymna:
JUTSL 3apETUCTPUP. MOJIb30BaTeNei. — TeKCT : AIIeKTPOHHBIH.

1.5. BonpImast MmenuIMHCKass OUOIMOTEKA : 3JIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA : CAlT /
OO0O bykan. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.6. OBC Jlans : snexTpoHHO-0MOMMoTeyHas cucteMa : caiit / OO0 3BC Jlanb. — CaHKT-
[MTetepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum mocTymna: uist 3aperucTpup. Mojb-
30BaTesield. — TeKCT : JIEKTPOHHBIN.

1.7. 3BC Znanium.com : 3yieKTpoHHO-0MOIMoTeuHast cuctema : caiit / OO0 3HaHUyM. -
Mockasa, [2024]. - URL: http://znanium.com . — Pexxum nocTymna : Juis 3aperiucTpHp. MOJIb30Ba-
Tenen. - TeKCT : 2JIeKTPOHHBII.

2. KoncyabranTlLioc [DnekTpoHHBIN pecypc]: cnpaBouHas mpaBoBas cuctema. /000
«Kouncynbrant [Tnmtocy - DnexktpoH. naH. - Mocksa : Koncynerantllntoc, [2024].

3. eLIBRARY.RU: nayunas snextpoHHas 6ubnuoteka : caiir / OOO «Hayunas Dnek-
TpoHHast bubanoreka». — Mockga, [2024]. — URL: http://elibrary.ru. — Pesxxum noctyma : s aB-
TOPU3. IIOJIb30BaTENEN. — TEKCT : ANEKTPOHHBIN

4. MeaepanbHas rocyaapcrBeHHasi HHpopmanuoHHass cucrema «HaunuonaabHas
3J1eKTPOHHAsA OUOIMOTeKay : dNeKTpoHHas 6nbianoTeka : caiit / ®I'BY PI'b. — Mockga, [2024].
— URL: https://H36.pd. — Pesxxum moctyna : 115 mosip3oBaTeseii HayqHou OuOanoTeku. — Tekcr :
JJIEKTPOHHBIN.

5. Poccuiickoe odpa3zoBanme : dhenepanbubiii moprai / yupenurenb OIAY «OULTO».
— URL: http://www.edu.ru. — TekcT : 3JeKTpOHHBIA.

6. DnexkTpoHHas GubaHOTeyHas cuctema Yal'V : mMomyns «DnekTpoHHas Oubimore-
ka» ABHC Mera-ITPO / OO0 «/lata Dxcnpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pe-
UM JIOCTyIA : JI7Is MOJIb30BaTeNel HayqyHo! O0MOanoTeku. — TeKCT : AMeKTpOHHBIN
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