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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

1. HEJM U 3AJAYU OCBOEHUS JUCHUIIJIMHBI
Heablo npenogaBaHWst  JUCHMIUIMHBI  SIBISETCS  HM3Y4YEHHE  CTYJCHTAaMH  BHJOB
UH(POPMALIMOHHBIX TEXHOJIOTMIA U MX IPUMEHEHHUs, METOJIOB M CPEJICTB pabOThI ¢ MH(OpMAaIei,
a TaKKe M3y4YeHHE METOJOB PEIICHHS CHCTEM YpPaBHEHUI, HEPAaBEHCTB, ONTHMH3AIMOHHBIX
3aJad M MOJArOTOBKA K MX AaKTHBHOMY HCIIOJIB30BAaHHIO IPU PELICHWW 3a1ad B
npodeccHoHaTbHON AeATETHHOCTH.
3ajayM oCBOEHUS AMCUUTLIMHBI:
® [OoNy4YuTh HHpOpManui0 00 o0mel kiaccupukanuu BUAOB HH(POPMAIIMOHHBIX
TEXHOJIOTUH W WX peajlu3alus B I[POMBIIUIEHHOCTH, aJAMUHHCTPATHBHOM YIPAaBJICHHH,
00y4eHuw,
®  U3yYUTh CHCTEMHBIH MOJXO/J K PEUICHNIO (PYHKIIMOHAIBHBIX 33[a4 U K OpTaHU3aIlH
UH()OPMAIIMOHHBIX IPOIIECCOB,;
® U3Y4YUTh OOBEKTHO-OPUCHTUPOBAHHBIC Cpenbl, (YHKIMOHAIBHOE M JIOTHYECKOE
poTrpaMMHUpOBaHNe, NHPOPMAIIMOHHBIE TEXHOJIOTUU B PACIIPEICIIEHHBIX CUCTEMAaX, TEXHOJIOTUN
pa3pabOTKK MPOrPaMMHOTO 00ECIICUCHHUS,
® T[IOJlyYUTh HABBIKM IPAKTUUYECKOH pabOThl MO: KOIUPOBAHUIO HH(POPMAIIHIH;
UCIIOJIb30BAHUIO MHCTPYMEHTAJBHBIX CHCTEM ISl Pa3pabOTKHM  IKCHEPTHBIX CHCTEM;
UCTIOJIB30BAHUIO MPUKIATHOTO U HHCTPYMEHTAIBHOTO MTPOrPAMMHOTO 00eCIeueHusI.

2. MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOII

Kypc Bxomutr B oOs3arenpHyto yacth brnoka 1 OcnoBHoii [IpodeccuonanbHoii
Oo6pazoBarenpHol [Iporpammbl OakamaBpuaTa 1O HampasieHuto moarotoBku 02.03.03. —
«MaremaTuueckoe o0ecredeHne U aIMUHUCTPUPOBaHIE HH(POPMAILIMOHHBIX CHCTEM.

JIisi yCHemHoro OCBOCHHUS JUCHUILTUHBI HEOOXOAMMO OCBOEHHE Ha 0a30BOM YpPOBHE
mucuuiuive: MHdopMaTrka 1 nporpaMMmupoBanue, TexHonorus nporpaMmMupoBanus, Beenenue
B CIEUUAJIbHOCTh, TEXHONOTrHs pa3pabOTKH MporpaMMHOro obecredeHus, TexHomorus
nporpaMMupoBanusi, OnepalvoHHbIE CUCTEMbI U O0OJOYKH, APXMTEKTypa BBIYHUCIUTENbHBIX
CHCTEM U KOMIIBIOTEPHBIX cucteM, [IporpammupoBanue B cpeae Windows.

JlucuuniuuHa 3akjiaiblBaeT 3HAHUSA, HEOOXOAMMBIE JUIsl H3YYEHHs CJEIyIOLINX
mucuuuine  OITOIT: CucteMbl HMCKYyCCTBEHHOTO WHTeNUleKkTa, Kpunrorpadudyeckue MeTombl
3amuTel  uHQopMmanuu,  OOHapyXkeHHWe  BTOpXKEHMM M 3amMra  MHQOpMaIuH,
AJMMHHCTpUpOBaHHE MHMOPMAIIMOHHBIX cucTeM, OYHKIMOHAIBHOE MPOrpaMMHPOBAHUE,
MeTopl MalIMHHOTO OOy4YeHUs, a TaKXe MpPU MPOXOXKICHUM TNPAKTUKU U TOATOTOBKE K
roCy/1apCTBEHHOW UTOTOBOW aTTECTALIUN.

3. IEPEYEHbD IIVNTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O
JUCHUIIVIMHE (MOAYJIIO), COOTHECEHHBIX C
MJIAHUPYEMBIMU PE3YJIbTATAMHM OCBOEHUSI OCHOBHOM
MMPOPECCHOHAJBHON OBPA30OBATEJIBHOM ITPOT'PAMMBI

Koa n HaumenoBaHue IlepeyeHb NUIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUS 110
peajusyeMoi AUCHUILINHE (MOYJII0), COOTHECEHHBIX C HHANKATOPAMH
KOMIIeTeHIIUH AOCTUKEHHS] KOMIIeTeHIIUI

OIIK-3 — Criocoben 3HaTh: O NpPUHLMNAX TEPENayd JIaHHBIX; O KOMIIBIOTEPHBIX
IIOHUMATbh U IPUMEHATH TEXHOJIOTUSX MHTEJUIEKTYalIbHON MOAJEPKKH YIIPABIECHYECKUX
COBPEMEHHBIE pelieHuii; O BHUAAX CEPBUCOB B VIHTEpHET-TEXHOJOTHUAX; O
MH(pOpPMalOHHbIE NPUHIUIAX TOUCKa U 00paboTKU MH(OPMAIMK; O TEXHOJIOTHUSIX
TEXHOJIOTUH, B TOM YKCJ€ | pa3pabOTKH, CO3/aHUS, MU COINPOBOXKIACHHUS MPOrPaMMHOIO
OTEUECTBEHHBIE, IIPU o0ecreyeHusl.
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CO3JJaHUU IIPOrPAMMHBIX
IIPOLYKTOB U
IIPOTrPaMMHBIX
KOMIUIEKCOB Pa3jIM4HOIO
Ha3HA4YCHUS

YMeThb: HCMONB30BaTh cepBUCH MHTEepHETa mpu 00paboTKe
nH(popMaIuu; orieHUBaTh HH(OOPMATUBHOCTh 00pabaThIBAEMBIX
JAaHHBIX.

Baaners: CUCTEMHbBIM MOJIXOJIOM K PELICHUIO
(YHKIIMOHATBHBIX 3371a4 M K OpraHu3aluyd UHPOPMAIIMOHHBIX
IIPOLIECCOB; METOAAMU Tepelayu HH(OpMALMHK [0 CETH.

[1K-3 — Cniocoben
UCIIOJIb30BaTh 3HAHUSA
HaIlpaBJICHUN Pa3BUTHS
KOMITBIOTEPOB C
TPaJULIMOHHOU
(HETpaIUIIMOHHOK )
ApPXUTEKTYpOH;
COBPEMEHHBIX CHCTEMHBIX
MIPOTPAaMMHBIX CPEJICTB;
OTIEpPAI[MOHHBIX CUCTEM,
OTIEPALMOHHBIX M CETEBBIX
000J104€K, CEPBUCHBIX
pOTrpaMM; TEeHICHIHH
pa3Butus GpyHKUUN U
apXHUTEKTyp MpoOIEeMHO-
OpPUEHTUPOBAHHBIX
MPOTPAaMMHBIX CHCTEM U
KOMILJIEKCOB B
npodeccnoHaTBEHOM
JesITeNbHOCTH

3HaTh: HaIlpaBJICHUS pa3BUTHSA UH(POPMALMOHHBIX
TEXHOJOTMH, COBPEMEHHBIX  CHCTEMHBIX  IPOTrPAMMHBIX
CPeACTB, TEHIACHIMU pa3BUTUS (QYHKUUH U apXUTEKTyp
IpOoOJEMHO-OPUEHTUPOBAHHBIX ~ MPOTrPAMMHBIX  CHUCTEM U
KOMIIJIEKCOB B ITPO(ECCUOHATILHON I€ATEIIEHOCTH.

YMeTb: UCHOJIB30BaTh  HMH(MOPMAIMOHHBIE  TEXHOJOIHH,
COBPEMEHHbIE CHUCTEMHBbIE IMPOTrPaMMHBIE CpPEACTBA U CpEIbl
pa3paboTKu B NPO(ecCHOHANTBHOMN NesTeIbHOCTH.

Baagerb:  HaBblIKaMM ~ IPUMEHEHUS  MHQPOPMAIMOHHBIX
TEXHOJIOTUH U CpeACTB pa3paboTKu B MpodeccHOHAIbHOM
JIeSITEJIbHOCTH.

4. OBIAA TPYJOEMKOCTDH JUCIUIIJINHBI
4.1. O0beM TMCUMILUIMHBI B 324€THBIX eIUHUIAX (BCEro): 5
4.2. O0beM JUCHMILIMHBI 10 BHIAaM yueOHoii padoThl (B yacax): 180

KosnuectBo yacoB (popma oOGyueHusi: ouHasi)
Bun yueoHoii paGoTbl Bcero no B T.4. [10 ceMeCcTpam
IVIAHY 5 6
Konrakthas paboTa 72[72* 72[72*
o0ydaromuxcs ¢
npernojaBaTesieM B
co0TBeTCTBUU C YII
AyIUTOpHBIC 3aHSITHS: 72/72* 72[72*
JIEKIIAHA 18/18* 18/18*
CemuHapsI 1 18/18* 18/18*
NPAaKTUYECKHUE 3aHATHS
JIaboparopHbie pabOTHI, 36/36* 36/36*
PAaKTUKYMBI
CamocTrosTenbHas 72 72
pabora
dopma TeKy1Iero IIpoBepka IIpoBepka
KOHTPOJI 3HAaHUH U 71ab0paTOpHBIX | J1a0OpPaTOPHBIX
KOHTPOJIS paoor, paoor,
CaMOCTOSITENIbHOM IIpOBEpKa IpOBEpKa

dopma
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KOHTp. paboTa,

paboThI: TECTUPOBAHUE,

KOJIJIOKBHYM, pedeparbl
1p.(He MEeHee 2 BUJIOB)

3alaHUN

3alaHUN

Kypcosas pabota

3a4er)

Buas! mpomexyToO4HON
aTTecTanuu (3K3ameH,

36

9K3aMCH

36

9K3aMCH

Bcero yacos o
MVCLIUIIINHE

180

180

*KomnuectBo uacoB pabotel [IIIC ¢ oOydarommmucs B AUCTAaHIIMOHHOM (opmaTte ¢
IPUMEHEHHUEM DJICKTPOHHOTO 00y4eHUs
B cnyuae HEoOXOQMMOCTH HCIIOJNIB30BAaHHUA B YYEOHOM MPOLECCE YAaCTUYHO/MCKIIFOUUTEIBHO
JTUCTAHIIMOHHBIX 00pA30BaTCIIBHBIX TEXHOJIOTUW B TaONMIlE dYepe3 Clelml YKa3bIBaeTCs
KkoruecTBO yacoB pabotsl [IT1IC ¢ oOy4daromuMucs Uit MPOBEACHUS 3aHATHI B TUCTAHIIUOHHOM
dbopmare ¢ IPUMEHEHHUEM DJICKTPOHHOTO OOyUECHHUSI.

4.3. Conep:xanue 1MCUMIJIMHBI (MoayJs.) PacnipenesieHue yacoB o TeMaM ¥ BUAaM

y4eOHoii padoThI:

dopma o0yueHHs: ouHas

Buabl yueOHBIX 3aHSITHI (I)opMa
Amropee s s [ ey | LTI
Ha3zBaumue pa3aeiio yecKHe Jladopa THAE osITeJIb PO
Bceero TOpPHBbIE HHTEP 3HAHUU
H TEM 3aHATH Has
Jlexkuun padoThI AKTHB
A, N padora
e ,(JIPAKTH HON
poi KYMbI popme
1 2 3 4 5 6 7
Paznen 1. KTACCUDPUKAIINS MTHOOPMAILIMOHHBIX TEXHOJIOI M
1. Conepxanue Jomarau
uH(MOPMaIOHHON € 3aJIaHus.
TEXHOJIOTHH KaK JlabopaTto
COCTaBHOM 4acTu 9 1 1 9 1 5 pHBIE
MH(OPMATUKH. paboTHL.
Tesaypyc s
MH(OPMaLIMOHHBIX
TEXHOJIOTHM.
2. Dramnsl pa3BUTHS Homanrxau
UH(OPMAITMOHHBIX € 3aJIaHus.
texHosoruii. Oomas JlaGopaTto
KJaccupUKaIus pHBIE
BHJIOB paboTHI.
UH(POPMALIMOHHBIX 9 1 1 2 1 5
TEXHOJIOTH.
Knaccudukanus ut
0 THITY
oOpabaTrsiBaeMOM
uH(bopMaluu
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MI/IHHCTepCTBOVHayKI/I M BBICIIETO ?GpaSOBaHHﬂ PO Dopma
YV IbsITHOBCKUI TOCYAapCTBEHHBIM YHUBEPCUTET
®-Pabouast mporpaMma JUCIUIIINHBI
3. Kimaccudukanms Jomaiau
0 BH]Ty 3a/1a4. € 3aJlaHus.
Knaccudukanms mo 10 1 1 2 1 6 JlaGoparo
TUTIAM pHbIE
[OIb30BATENLCKOTO PaGOTSL.
uHTepdeiica

4. Knaccudukanus Jomarnau
M0 CTETIEHU UX € 3aJlaHus.
B3aUMOJICUCTBUA JlaGopato
MEXy COOOH. pHBIE
Knaccudukamms mo 10 1 1 2 1 6 paboTHI.
npoOdsemawm,

CTOAIIUE HA TyTH
uHpOpMaTH3ALUU
oOmrecTBa
Paszen 2. YPOBHU MHOOPMAIIMOHHBIX TEXHOJIOI' M

5. ba3zoBas Jlomairau
uH(pOpMaMOHHAS € 3aaHu.
TEXHOJIOTHSI. 9 Jlaboparo
KoHnuenryanpHbIit 7 1 1 3 2 pHBIE
ypoBeHb 6a30BOM paboTHI.
UH(POPMALIMOHHOM
TEXHOJOTHUHI

6. Jlornueckuii Jomarau
YPOBEHb CO3AaHUS € 3aJIaHus.
MH(pOpPMaLOHHON JlaGoparo
TEXHOJIOTHH. 6 1 1 2 1 2 pHbIE
Mopnenu 6azoBoit paboTHI.
UH(POPMALIMOHHOM
TEXHOJIOTHH.

7. KonkpeTHas Jomarxu
uHpopmaImoHHas € 3aJIaHusl.
TEXHOJIOTHSI. 7 1 1 2 1 3 Jlabopato
Cocrasinsiomue pHBIE
UH(POPMALIMOHHBIX paboTHI.
TEXHOJIOTHIA.

Paznen 3. METOJIbl M CPEJICTBA MH®OPMAIIMOHHBIX TEXHOJIOT M1

8. Ctpykrypa Jomaruu
nH(OpPMaAITMOHHBIX € 3aJIaHus.
TEXHOJIOTUMN U Jlaboparo
3aKOHBI €€ 8 1 1 2 1 4 pHBIE
noctpoenus. Lens, paboTHL.
MpEeMET, CPECTBA
TEXHOJIOTHH

9. MeTtononorus u Jomarnau
cpeiacTBa € 3aJIaHus.
pealTn3aIny. 8 1 1 2 1 Jlaboparo
Opranu3zanuoHHas u pHBIE
GbyHKIIMOHATIbHAs 4 paboTHL.
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CTpYKTYypa,
MaTeMaTU4YEeCKue,
TEXHUYECKUE U
nH(pOpPMaLMOHHbIE
CpeCTBA.

10. Texnomorus
PYYHOTO
yIpaBJICHUSI.
VYnpasnenue ¢ 10 1
MaIlluHHOMN
00paboTkoit
JaHHBIX.

Jomamau
€ 3aJaHMUs.
JlaGopato
pHBIC
paboTHI.

11.
ABTOMaTH3UPOBaHH
o€ yIpaBJeHUE JJis
TEXHOJIOTHYECKOTO
YPOBHSI 9 1
MIPOM3BO/ICTBA.
Opranu3annoHHO-
SKOHOMMYECKHI
YPOBEHB
yIpaBJICHUSI.

Jomarau
€ 3aJaHusl.
Jlabopato
pHbBIE
paboTHI.

12. CuctemHbII
HOJXO/ K PELICHHIO
(GYHKIIMOHATBHBIX
3a/1a4 U K
OpraHu3aluu
UH(POPMALIMOHHBIX
IIPOLIECCOB.
Xapakrep
(GYHKIIMOHUPOBAHUS
(1eTepMHUHUPOBAHH
b€ U
BEPOSITHOCTHBIE)

10 2

Jlomairau
€ 3aJaHusl.
JlabopaTto
pHBIE
paboTHI.

13. Kpurepuit
CIIOKHOCTH.
IIpoctslie
IUHAMHAYECKHE
cucteMbl. CIIOJKHEIE
cucteMbl. OdeHp
CJIOKHBIE CUCTEMEI.
Hannuue 9 1
CTPYKTYPBHI.
Hanuuue equnoit
enn
(GYHKITMOHUPOBAHHUS.
Y CcTOHYMBOCTE K
BHEIITHUM H
BHYTPEHHUM

JomarHu
€ 3aJaHMusl.
Jlaboparo
pHBIC
paboThI.

dopma
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®-Pabouast mporpaMma JUCIUIIINHBI

BO3MYIIICHUSIM.
KommnekcHsriit
COCTaB CHUCTEMBI.
CnocoOGHOCTH K
pa3BuUTHIO (U B
npenene
CIOCOOHOCTH K
CaMOOOYYCHHIO).
Pasnen 4. PEAJIM3ALINS MHOOPMAIIMOHHBIX TEXHOJIOI' I
14, Jomarmau
NucTpymenTapuit © SA/IANITL
8 1 1 2 1 4 JlaGopato
UH(OPMALIMOHHBIX
. pHBIC
TEXHOJIOTHH.
paboTHI.
Jlomanrau
€ 3aJaHMs.
15. IIporpammHoe
obecrieuenue OBM 8 1 1 2 1 4 Jlabopato
pHBIC
paboTHI.
Jomarau
€ 3aJaHusl.
16. Cucremnoe I10 8 1 1 2 1 4 Jlaboparo
pHbBIE
paboTHI.
Jlomanrau
€ 3aJIaHMs.
17. Hpuicnansoe 8 1 1 2 1 4 | MaGoparo
1o
pHBIC
paboThI.
DK3aMeH 36
Htoro: 180 18 18 36 18 72

5.COAEP)KAHUE JTUCHUJINUHbBI (MOAYJIS)

Pasznea 1. KIACCUPHUKAIIUS NHOOPMAIIMOHHBIX TEXHOJIOT UA.

Tema 1. ConepxaHue HWHGOPMAIMOHHONM TEXHOJOTMM Kak COCTAaBHOW 4acTH
uHpopmatuku. Tezaypyc 1ist ”HPOPMALIMOHHBIX TEXHOJIOTUH.

Tema 2. Drtanbl pa3BuUTHS HHGOPMAIMOHHBIX TeXHOJOTHH. OOmas kiaccuukanus
BUJOB HH(MOpPMALMOHHBIX TexHonoruil. Knaccudukanmus ur mno Tumy oOpabaTeiBaeMoit
uHpopMauu

Tema 3. Knaccudukanmus mno Buay 3amad. Krnaccudukanmus 1Mo TUaAM
MOJI30BaTEIbCKOT0 HHTEpdetica

Tema 4. Knaccudpukamuss 1O CTEMEHW UX B3aUMOACHCTBUS MeEXAy COOOM.
Knaccugukarus no npobiemam, CToAIIME HA IyTH HHPOPMATHU3aLIUU O0IECTBA

Pasznea 2. YPOBHU HH®OPMAIIMOHHBIX TEXHOJIOT A¥A.

Tema 5. bazoBas nnpopmanmonHas TexHonorus. KonnentyansHslii ypoBeHb 0a30BOi
MH(OPMaLIMOHHON TEXHOJIOTUN

Tema 6. Jlornueckuii ypoBeHb cO3AaHUS HMH(GOPMAIMOHHOM TEXHOJIOTHH. Mojaenu
06a30B0i HHOOPMAITMOHHOW TEXHOJIOTHH.

Tema 7. KoukperHas  uHpOpManuoHHas  TexHosorus.  Cocrapistomue

dopma 7u3 29
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®-Pabouast mporpaMma JUCIUIIINHBI

UH(POPMALIMOHHBIX TEXHOJIOTUH.

Pasznea 3. METOJIbI U CPEJICTBA HH®OPMAIIMOHHBIX TEXHOJIOT K.

Tema 8. Crpykrypa nH(DOPMAIMOHHBIX TEXHOJOTHA W 3aKOHBI e€¢ mocTpoeHus. Llenb,
MpeIMET, CPEICTBA TEXHOIOTHH

Tema 9. Meropmonorus u cpenctBa peanuzanuu. OpraHu3anvoHHas U GYHKIHMOHATbHAS
CTPYKTypa, MaTeMaTU4YeCKue, TEXHUUEeCKHe U HH(OPMAIIMOHHBIE CPEICTBA.

Tema 10. TexHonorus py4Horo ympaBieHHUs. YTIpaBiIeHHE C MAIIMHHOW 00pabOTKOM
JAHHBIX.

Tema 11. ABTOMaTM3MpOBaHHOE YNPABICHUE MJI1 TEXHOJOTHYECKOI'O YPOBHS
npou3BocTBa. OpraHu3alOHHO-3KOHOMHYECKU YPOBEHb YIIPABICHHUS.

Tema 12. CucrteMHBIH MOAXOM K PEIICHUIO (PYHKIIMOHAIBHBIX 337a4 M K OpraHu3aluu
MH(OPMALIMOHHBIX MPOIECCOB. XapakTep (YHKUMOHHPOBAHUS (IETEPMUHUPOBAHHBIE U
BEPOSATHOCTHBIE).

Tema  13. Kpurepuit cnoxnoctu. Ilpoctble nuHamuueckue cucteMbl. CloXHbIE
cucteMbl. OueHb cHOXHBIE cucTeMbl. Hamnume crpykTypbl. Hamuuue egunoi 1enu
GYHKIIMOHUPOBAaHUS. Y CTOWYMBOCTh K BHEUIHUM U BHYTPEHHUM BO3MYIIeHUSAM. KoMIIeKCHBIi
cocraB cuctemMbl. CIIOCOOHOCTH K Pa3BUTHIO (M B TIPEJIEiie CIOCOOHOCTh K CAMOOOYUCHHIO).

Pasnea 4. PEAJIM3ALIUS UH®OPMAIIMOHHBIX TEXHOJIOT UiA

Tema 14. acTpyMeHTapHii ”HPOPMALMOHHBIX TEXHOJIOTHHA.

Tema 16. Cucremnoe I10.

Tema 17. Ilpuxnagnoe I10.

6. TEMbBI IPAKTUYECKHNX U CEMUHAPCKHUX 3AHSTHAM
Pazzen 1. KIACCU®PUKAIIUA HHO®OPMAIMOHHBIX TEXHOJIOI M.
1. Ilpeacrasnenue uadopmarm B 9BM. CucreMsl cUuCICHUS.
2. AnropuTMbl. MeTOIbI 3aIIUCH.
3. Tunsl aroOpuTMOB.
4. OcHoOBHBIE dTansl pemeHus B OBM.
Pasznea 2. YPOBHU HH®OPMAIIMOHHBIX TEXHOJIOT ATA.
1. AnreGpa oruka 1 TBOMYHOE KOJIMPOBAHHE.
2. PemieHne TOrMyecKux 3a/1a4 CPeICTBAMH areOphl JIOTUKH.
3. Pemienue noruueckux 3agay TabJIMYHBIM CIIOCOOOM.
4. Pemenuie 10ru4ecKux 3aJa4 ¢ HIOMOIIbIO pacCy KICHUM.
5. CucteMbl KOJUPOBaHUS UHGOPMALIHH.
Pasznea 3. METOJIBI U CPEJICTBA HH®OPMAIIMOHHBIX TEXHOJIOT KA.
1. CucrtemHbIii moAXoJl K peleHut0 (YHKIMOHAJIBHBIX 337ad U K OpraHu3aluu
MH(OPMALIMOHHBIX MTPOLIECCOB.
2. OmnpezneneHue OCHOBHBIX IPOOJIeM OpraHu3allMd U cHoco0ax HX YCTpaHEHUs ¢
MTOMOLUIbI0 HH(OPMALIMOHHBIX CHCTEM.
3. ®opMupOBaHUE OCHOBHBIX LI€JI€H U 3a/1a4 IPOEKTa aBTOMATU3AIIUH.
Pasznea 4. PEAJIM3AIIVMS MH®OPMAIIMOHHBIX TEXHOJIOT WM.
1. Anroputmbl. MeTobl 3anucu.
2. Turel anropuT™MOB.
3. OcHoBHBIE 3Tanbl penienus B IBM.
4. MeTo/1bl 3a1IMTHI HH(OPMALIUH.

7.JJABOPATOPHBIE PABOTBHI, IPAKTUKYMbI
JlabopaTopnasi pa6ora 1. PemmeHue HeJIMHETHBIX YPABHEHHA.
esanb padoTbi: OCBOUTH
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

® TMpUEMbl HAXOXKACHUS JCHCTBUTEIBHBIX KOPHEH (DYHKIIMH OJHOTO IEPEMEHHOTO Ha 3aJaHHOM
MHTEpBaJIe CPEACTBAMHU SJIEKTPOHHBIX TaOJIHII;

e HaBBIKU TaOyJIHMpoBaHUA (QYHKIUHU U OCTPOEHUS rpaduka GyHKIUN Ha 3aJaHHOM HHTEpBaJIe.

Ykazanusi K BbINOJHEHUIO padoThI.

Y100HBIM ¥ TPOCTBIM Ul TOHUMAHHUS WHCTPYMEHTOM DEIICHUS YPaBHEHUH SBISETCS
pexxum IlomGop mapamerpa. OH peanusyeT aarOpUTM YHCIEHHOTO pEIICHUS YpaBHEHUS,
3aBHUCAIIETO OT OJHOM MJIM HECKOJBKUX MepeMeHHbIX. [Ipu paboTe ¢ im00bIMU IPOrpaMMHBIMU
CpeICcTBaMU He cleayeT 3al0blBaTh O MaTeMaTHYECKOH CTOpOHE MpOOJeMBbl: BO-TIEPBBIX,
YpaBHEHHE IIPOCTO MOXKET HE UMETh PELICHUH, BO-BTOPBIX, YACICHHBIN JITOPUTM, JIeXKAIUi B
OCHOBE IMPOrpaMMHOE HAJACTPOMKH, MOXET B TEX WJIM HWHBIX YCIOBUSX OKa3aThCs
pacxoagIumcs.

[Tycts F(x) - HenpepsiBHas (yHKIUS OAHOTO JEHCTBUTENIBHOTO MepeMeHHoro. [lycts oTpe3ok

[a,b] comepsxkur Hynp ¢GyHkumum F(x). Torma pemienune ypaBuenus F(X)=0 3axmrouaercs B

BBIMIOJTHEHUH CJIEAYIOUINX IIaroB:

1. BriOpatp m100y10 siueiiky paboyero JmcTa U AaTh € UM «X», yKa3aB €ro B BEPXHEM JIEBOM
yIJy 5KpaHa, JIeBE€E CTPOKM BBOJA. 3aHECTH B sUEHKY X J1000€ YHUCIO M3 3aJaHHOIO
MHTEpBaJIa, KOTOPOE OyAeT HauYaIbHBIM MPUOIMKESHNUEM JUTSI PEILICHHS] YPAaBHEHHS.

2. B mo06oit apyroit sdelike TuCTa 3amucarth apuMETHUECKOE BBIPAKEHHE, 3aBHCAIIEE OT X:
=F(x).

3. Bemonnuts koManay Cepsuc / [TogOop napamerpa, 3al10JHUB JHAIOTOBOE OKHO CIIEAYIOIIUM
o0OpazoM:
e VYCTaHOBUTH B SYEHKE - 3[1€Ch YKa3bIBACTCsA AApeC SYEHKH, B KOTOPOM 3amucaHa
byukuus =F(X);
e 3HayeHWe - B JaHHOM ciiydae 310 0, T.K. IS omnpeaeneHuss KOpHeH (yHKuus
npupaBHUBaeTcs K Hyto F(X)=0;
e lI3MeHss 3HaUEHUS STYEHUKHU - 3]1ECh CIIEAYET YKa3aTh aipeC sIMEHKH, IPUHATOM 3a X;
e [Jo BEIBOIMMOMY B pe3yibTHpYOIIEe OKHO TeKylieMy 3HAUE€HUI0 MOXHO CYIUTh O
CTENeHH TOYHOCTH HalJIEHHOT'O pe3yJibTaTa.
BapuanTsl 3a1aHuil.
PemmnTh ypaBHEHHE COMNIACHO BapHaHTy M MOCTPOUTH Ipa@uk (PYHKIMU Ha 33JaHHOM
MHTEpBAJIE.

YpaBHeHue HNurepBan
1. 3*sin(\ (X))+0.35*X-3.8 =0 [2.0;3.0]
2. 0.25*X3+X-1.2502 =0 [0.0;2.0]
3. (3+sin(3.6*X)) =0 [0.0;0.85]
4. 0.1-X*In(X) =0 [1.0;2.0]
5. arccos(X)-V(1-0.3*X%) = 0 [0.0;1.0]
6. 3*X-4*In(X)-5 = 0 [2.0;4.0]
7. N (1-0.4*X?)-arccos(X) = 0 [0.0;1.0]
8. eX-eX-2=0 [0.0;1.0]
9. X-2+sin(1/X) =0 [1.0;2.0]
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10.e%4In(X)-10*X = 0 [3.0;4.0]
11.1-X+sin(X)-In(1+X) = 0 [0.0;15]
12.3*X-14+eX-eX =0 [1.0;3.0]
13.X+cos(X%%+2) = 0 [05;1.0]
14.(In(X))?*+6*In(X)-5 = 0 [1.0;3.0]
15.X?-In(1+X)-3=0 [2.0;3.0]
16.2*X*sin(X)-cos(X) =0 [04;1.0]
17.In(X)-X+1.8 =0 [2.0;3.0]
18.X*tg(X)-1/3=0 [0.2:;1.0]
19.0.4+arctg(V(X))-X = 0 [1.0;2.0]
20.N(1-X)-cos(V(1-X)) = 0 [0.0;1.0]
21.X+V(X)+X¥3-25=0 [04:;1.0]
22.sin(X?)+cos(X?)-10*X = 0 [0.0:;1.0]
23.X-2+sin(1/X) = 0 [1.2;2.0]
24.cos(X)-eX2+X-1 =0 [1.0:2.0]

JlabopaTopnasi pa6ora 2. Pemienue onTMMH3aMOHHBIX 32/1a4.

Hean pa6oThl: 0OCBOUTH

® JIOCTPOCHUC MaTeMaTH4eCKON MOAEIN 3aJauun IJIaHUPOBAHUA U TpaHCHOPTHOﬁ 3aJa4du,

® CpeICTBa 3JEKTPOHHBIX TAOIUIL JJISl PELIEHUS 3a4a4 ONTUMHU3ALINH.
Yka3zaHusi K BbIIOJHEHHIO PadoThI.
B uncrpymentapuu Excel, tocTynmHOM Mojb30BaTeNio. €CTh MOIIHOE CPEJICTBO, MO3BOJISIONIEE B
o0mieM ciy4ae pemaTh 3a7ayd HEITMHEHMHOro NporpaMMUpoBaHMs, -  PemaTtens wiu
OnTtumuszarop. 3agaun, KOTOPbIE MOYKHO PEIIUTh C MOMOIIbI0 Pemartens. B oOuieil moctaHoBKe
bopmMHpyOTCS TaK:

Haiitn X1, X2, ..., Xn  Takume, 4ro F(x1, X2, ..., Xn ) —>{max; min; =value} mpu
orpannuenusx: Gi(Xy, Xz, ..., Xn) {<=;>=;=}value.
Hckomble mepeMeHHBbIe - sueiiku pabodero smcra Excel - HaspBaloTcs peryiaupyemMbIMu
(u3mensiemMbiMu) stueiikamu. LleneBas gynkuums F(x1, X2, ..., Xn), Ha3pIBaeMas MHOTZA MPOCTO
LeNIbI0, JIOJDKHA 3ajlaBaThCsl B BUAE (OpPMYJIBl B siueiike pabodero jgucrta. ITa Gopmysia MOXKET
cojepkath (DYHKIIMM U JIOJDKHA 3aBUCETh OT PErysupyeMbIX sueek. B MOMEHT MoCTaHOBKH
3a/lauyu  OMpeEJeNsieTCsl, YTO JelaTh C IeleBod ¢yHKmue. Bo3mokeH BBIOOp OIHOTO U3
BapHUaHTOB:
e HaiiTu MakcumyM 1eneBoi Gpyukimn F(x1, X2, ..., Xn);

e HaiiTu MUHUMYM 1iesieBor GpyHKIHu F(X1, X2, ..., Xn);

® J00UTHCS TOTO, UTOOBI LIeTeBast GyHKIUS uMela (GUKCUPOBAaHHOE 3HAUEHHE:
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F(X1, X2, ..., Xn)=A.
®Oyukmmu Gi(X1, X2, ..., Xn) Ha3bIBAIOTCSA OrpaHUYCHUSIMHU. VX MOXHO 3a7aTh Kak B BUJIE
pPaBEHCTB, TaK W HEPAaBEHCTB. Ha perymupyembie SYCHKU MOXKHO HAIOXHUTH JOTOIHHUTEIHHBIC
OTPaHUYCHUS: TIOJIOKUTEIBHBIX W/MIH TENbIX YUCEIT.
Takum o0pazoM, MareMaTH4ecKass MOJETh 3aJaYd ONTHUMH3AIUN BBITISIUT CIIETYOIIHM
obOpazoM:

HckoMble BeJIMYUHBI:

X1, X2, ..., Xn

HeaeBas pynkuus:

F(X1, X2, ..., Xn) =>{max; min; =value}
Orpannyenus:

Gi(X1, X2, ..., Xn) {>=; <=; =} value
Go(X1, X2, ..., Xn) {>=; <=; =} value

Gm(X1, X2, ..., Xn) {>=; <=; =} value

[log 3Ty mocTaHOBKY MOANAAAET CaMblid IIMPOKUM KpPyr 3aJad ONTHUMHU3ALMH, B TOM
YUCJIE PEUIEHHWE pa3JIMYHbIX YpPaBHEHUHM MW CHUCTEM YPABHEHHM, 3aJa4d JIMHEUHOrO |
HEJIMHEHHOro mnporpammupoBanus. MHorga g pemieHuss KOHKPETHOW ONTHUMHU3ALlMOHHOU
3a/1aud TPEOYIOTCS CIEUUANBHO JJIsI HEee CKOHCTPYHMpOBaHHbIE MeTOAbL. Pematens mmeer B
CBOEM apceHalle MOIIHbIE YHHUBEpPCAIbHbIE METOIbl pEIICHUs MOJAO0OHBIX 3aJadu: METOJ
0000IIIEHHOTO TPaJMEHTa, CUMIUIEKC-METOJI, METOJI BETBEH W rpaHull. Tak 4To B Oosee win
MEHEee MPOCTHIX CIIydasX MOXKHO HaJesIThCs Ha ycnex. Kcratu, moMUMO pellieHus, AeNaeTcs u
JIONIOJTHUTENbHBIA aHanu3. Hanmpumep, mis 3agad JIMHEMHOTO MPOTPAaMMHUPOBAHHUS JI€JIAETCS
aHaJIM3 Ha YYBCTBUTEIBHOCTb, ITO3BOJSIIOIIMM TOHSATh, HACKOJBKO IIOJYYEHHOE pEILICHUE
HEYYBCTBUTEIbHO K M3MEHEHHWIO OrpaHuucHuil. IIpegycmoTpeHa v BO3MOKHOCTh yHpPaBJICHUS
IIPOLECCOM TTOUCKA PELIEHHUS.

HoctatrouHo 3((PEKTUBHBIM HWHCTPYMEHTOM PEIICHHS ONTHMM3AIMOHHBIX — 3a7a4
ABIII€TCS IporpamMmHas HajacTpoiika [louck pemenus. [[ist pemenus 3anaun HeoOX0IUMO:
1. Ha paGodem sncte BBIOpaTh OJIOK siU€eK MO pa3MENIeHUE IEPEMEHHBIX X1, X2, ..., Xn;

2. B kakoii-mm16o stueiike pasMecTuTh 1eneByo GyHkiuio =F(X1, X2, ..., Xn);
3. Ha paGouem nucre 3anucaTh OrpaHUYCHHUS:

=G1(X1, X2, ..., Xn)
:GZ(XL X21 ey Xn)

=Gm(X1, X2, ..., Xn) | 3aIOJHUTH AUATOTOBOE OKHO [Torcka perieHus.

OnTuMHU3alMOHHBIE 3a/lauM (33/a4d JTUHEHHOro MpOorpaMMHpPOBAHUS, B YACTHOCTH) SIBJISIFOTCS
MaTE€MaTUYECKUMHU MOJIETISIMA MHOTOUYUCIIEHHBIX 33]]a4 TEXHUKO-3KOHOMUYECKOTO COJIEpKAHUSI.
TakoBeIMH, Hampumep, SBISIIOTCS 3a/Jaydl IUIAaHUPOBAHUS pabOThl MPEINPUSITHS, APYTUM
XapakTEepHbIM MPUMEPOM NPUKIAAHBIX 33Jlad JIMHEHHOr0 MPOrpaMMHUPOBAHUS  SIBIIAETCS
TpaHCIIOPTHAS 3aj]a4a.

Bapuantsl 3ananus 1.

ITpumepsl
1. 3x1 - 2x2 + 3x3 + x4 --> max 2. 2X1 + 3x2 - 2x3 - x4 --> max
2X1 +3x2 + x3 + x4 <=18 X1 + 3x2 - X3 -2x4 <=20
X1+ x2<=9 x1+ x2 <=5
-3x1 +3x2<=12 x1-x2<=3
2X3 - 3x4 <=12 2X3+ x4 <=4
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X3 + 3x4 <= 15
F=39.5(3.5;0;9; 2)

3.5x1 +4x2 -->

x1+ x2 <=18
2x1+ x2 <=20
X1+ x2 <=9
x2 <=10

-3X1 + 4x2 >=12
X2 >=5

F=65 (5; 10)

5. X1 + 2x2 - 3x3 + 5x4 -->max
X1+ 2X2 - 3x3 - 4x4 <= 24
2X1 + 3x2 <= 102
x1- 2x2 <=16
X3 +2x4<=14

F=87 (34;9;0; 7)

7. 3x1 + 2X3 - 6x6 -->max
2x1 + X2 - 3x3 + 6x6 <= 18
-3X1+2x3 + x4 -2x6<=24
X1 + 3x3 + X5 -4x6 <= 36

F=66 (18; 0; 6; 66; 0;0)

9. 8x2 + 7x4 + X6 -->max
X1 -2Xx2 - 3x4 - 2x6 <=12
4x2 + X3 -4x4 - 3x6 <=12
5x2 +5x4 + x5+ x6<=25

F=39 (23; 4; 0; 1; 0; 0)
11. 3x1 + 2x5 - 5x6 --> max
2x1 + X2 - 3x5 + 5x6 <=
4x1 + X3 + 2x5 - 4x6 <= 28
-3x1+ x4 -3x5+6x6<=24
F=28 (0; 76; 0; 66; 14; 0)
13. 8x1-3x2+ x3+6x4-5x5 --> max
2X1+4Xx2+ X3+ x4-2x5 <=28
x1-2x2+ x4+ x5 <=31
-X1+3x2+5x3+4x4-8x5 <=118

F=175 (0; 0; 0; 30; 1)

dopma

X3+ x4<=2
F=15 (0; 5; 0; 0)

4, 5x1 + 6X2 + 4x3 + 7x4 --> max
2X1 + 3x2 + 2x3 + 3x4 <= 150
4x1 + 5x2 <= 80
3x1 + 2x2 <= 60
x3+ x4 <=90
2x3 + 4x4 <= 80

F=260 (20; 0; 40; 0)

6. 2X1 + 5%2 - 4x3 + 2x4 --> max
3x1 + 2x2 + 2x3 - 5x4 <= 50
2x1+ x2<=20

x1 - 3x2 <= 27

2x3 + 3x4 <= 28

F=112 (0; 20; 0; 6)

8. 2x1 + 3x2 - x4 --> max
2X1- x2-2x4 + x5<=16
3X1+2x2+ x3-3x4<=18

-X1+3x2 +4x4 + x6<=24

F=25.64 (0.55; 8.18; 0; 0; 23.09; 0)

10. x1 + 3x2 - 5x4 --> max

2X1 + 4x2 + X3 + 2x4 <= 28

-3x1+5x2-3x4 + x5<=30

4x1 - 2x2 + 8x4 + X6 <= 32

F=20.55 (0.91; 6.55; 04 04 04 41.45)

12. x1 + 2x2 - X3 --> max

X1+ X2-2x3<=6

X1+ X2+ 2x3<=6

2x1 - X2+ 2x3 <=4

F=12 (0; 6; 0)

14. 2x1-3x2+4x3+5x4- x5+8x6-->max
X1+5%2-3x3-4x4+2x5+ x6 = 120
2Xx1+9x2-5x3-7x4+4x5+2x6<= 320

F=3920 (0; 0; 0; 80; 0; 440)
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15.-3x1+5x2-3x3+x4+Xx5+8x6-->max 16. 5x1 -x2+8x3+10x4-5x5+x6 -->max
X1-3x2+4x3+5x4-6x5+x6 =60 2x1 -X2+3x3+ X5 -X6 = 36

TX1-17%x2+26x3+31%x4-35x5+6x6 =420  -x1+2x2+ X3+ 2x4+2x6 = 20
3X1 -x2+2x3- x4+3x5+x6 =30
F=3420 (0; 0; 0; 0; 60; 420)
F=232 (12; 0; 4; 14, 0; 0)

17. -4x1 - 7x2 - 8x3 -5x4 --> max 18. -2x1 + 3x2 - 6X3- x4 --> min
X1+ X2+ 2x4>=4 2X1+ X2 -2x3+ x4 =24
2X1 + X2 +2x3>=6 X1 + 2X2 + 4x3 <= 22

x1- x2+2x3>=10
F=-2912 (3; 0; 0; 0.5)
F=-68 (0; 0; 5.5; 35)

19. 2x1 - X2 - x4 --> max 20. 2x1 - 3x2 + 6X3 + x4--> min
X1 -2x2 +x3<=10 X1+2x2-4x3 <=20
-2x1 - X2 -2x4 <=18 x1-x2+2x3 >=10
3xX1 + 2x2 + x4 <= 36 2X1+ X2-2x3+x4 =24
F=22.25 (11.5; 0.75; 0; 0) F=18.67 (11.33; 1.33; 0; 0)
21. 4x1 +3x2 +6x3 +7x4--> max 22. 9x1 +10x2 +16x3 --> max
2x1+ X2 + x3 + x4 <= 280 18x1 +15x2 +12x3 <=360
X1+ x3 + x4 <=80 6x1 + 4x2 + 8x3 <=192
x1 +2x2 + x3 <=250 5x1 + 3x2 + 3x3 <=180
F=935 (0,125,0,80) F=400 (0; 8; 20)
23. 24.

3X1 + 2X2 +4x3+ 5x4+ 3x5+ 2x6 --> min  6X1 +3X2 -4x3 + 5x4 + 6x5 - 2X6 --> max
2.5x1 -2.375x2+4x3+1.5x4+0.75x5+x6 X1 +2%x2-3x3+ x4 - x5+ 2x6 <= 36
>=12 -X1 + 3x2 + 4x3 + 2x4 + 3x6 =24
2.5x1 -0.125x2 +2x3+ 2.25x5+3x6>=18  2x1 - 4x2 + 5x3 + 3x5- x6 <=20
4x1 + 5x2 + 4x4- 2x5+ 8x6 >= 32 X1+ 2x2+ x3+ x4 +4x5 <=12

F=16.8 (0; 0; 1.8; 0; 0; 4.8) F=240 (19.76; 14.59; 0; 0; 12.94; 0)

Bapuantsl 3aanus 2.
1. Ins m3roroBieHus: Tpex BumoB m3aenuii A, B u C wucnonsdyercs TokapHoe, (pe3epHoe,
cBapoyHoe U numdoBaabHOEe 000pyaOBaHKE. 3aTpaThl BpEMEHH Ha 00paOOTKY OJHOTO H3AETUs
JUISL KOKJIOTO WX THIMOB OOOPYIOBaHHWs yKa3aHbl B Tabmuie. B Helt ke ykazaH oOmmii ¢oH.
pabodero BpeMeHU KaXKIOr0o M3 THIIOB HCIOJIB3YEeMOT0 O0OpYyIOBaHHS, a TakkKe MPUOBUIb OT
peaM3alnuy 0IHOTO U3/eNus KaXKI0ro BUA.

Tun 3aTpatbl BpeMEeHHU (CTaHKO-Y) OO6muit hoHn
o0opy10BaHUS Ha 00pabOTKy OJTHOTO pabouero BpeM. 000py10BaHHS
U3JIeIHS B 4ac
A B C
®pezepHoe 2 4 5 120
TokapHoe 1 8 6 280
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CapouHoe 7 4 5 240
[nudoBanbrOE 4 6 7 360
[Tpu6s1s6 pyo. 10 14 12

TpeGyercs onpenenuTb, CKOJbKO M3JIEIHM M KaKOro BHJA CIEAYyeT U3TOTOBUTH MPEANPUSITHIO,
4T0OBI MPUOBLIL OT UX peaTu3aluy OblJIa MAKCUMAbHOM.

Otser F=492 ( 24; 18; 0).

2. Ipogykuueit TOpPOACKOTO MOJOYHOTO 3aBOja  SABISIOTCS MOJIOKO, Kehup M cMeTaHa,
pacdacoBanHble B OyThuiku. Ha mpousBoactBo 1T mosoka, kedupa M cMmeTaHbl Tpedyercs
cootBercTBeHHO 1010, 1010 n 9450 xr monoka. IIpu 3TOM 3arparsl pabouero BpeMEHH Npu
pasznuBe 1 T mosioka u kedupa coctaBisitor 0,18 u 0,19 mammuo-4. Ha pacdacoBke 1 T cmeTaHbI
3aHATHl CHEIMalbHBIE aBTOMaThl B TeueHue 3,25 4.  Bcero  jmns  mpou3BOJCTBa
LETbHOMOJIOYHOM MPOJAYKIMHM 3aBOJ MOKeT ucnojb3oBaTth 136000 xr mosioka. OcCHOBHOE
00opy/I0BaHHE MOXXET OBITh 3aHATO B TeyeHue 21,4 MammHO-4, a aBTOMATHl 1O pacdacoBke
cMeTaHbl - B TeueHue 16,25 4. IIpubeiis oT peanusauuu 1T MojioKa, kKeQupa U CMETaHbI
cootBeTcTBeHHO paBHa 30, 22 u 136 py0. 3aBoa AOKEH €XETHEBHO MPOU3BOJIUTH HE MEHEe
100 T momnoka, pacdacoBaHHOTO B OyThUIKH. Ha mpou3BOACTBO Apyroil mpoayKUUUd HE UMEeTCs
HUKaKHUX OTPaHUYCHUH.

Tpebyercss ompenenuTh, Kakylo MNPOAYKIUI0O U B KAaKOM KOJMYECTBE CIEAYET €XKEIHEBHO
M3rOTaBIIMBAThH 3aBOAY, YTOOBI MPUOBLIL OT €€ peann3aliy Oblia MaKCHUMAITbHOM.

OtBer F=3795.8 (118.8; 0; 1; 68).

3. B Tpex myHKTax OTHOpaBiCHUS COCPEIOTOUYECH OJHOPOAHBIM Tpy3 B KOJMYECTBAX,
cooTBeTCTBEHHO paBHbIX 160, 140 u 170 T. DTOT rpy3 HEOOXOAMMO MEPEBECTU B YETHIPE MyHKTA
Ha3HAYCHMsSI B KOJIMUECTBAX, COOTBETCTBEHHO paBHbIX 120, 50, 190 m 110 1. Croumoctu
MEepPeBO30K 1T rpy3a U3 KaxJA0ro MyHKTa OTIPABICHHS B KKl MyHKT HAa3HAYCHUS SIBISIFOTCS
M3BECTHBIMH BEJIMYMHAMH U 33JaI0TCS MaTpUIEeH

7 81 2
4 5 9 8
9 2 3 6

Haiitn nmnan nepeBo30K, 00eCleuuBaIOIIUX BbIBO3 MMEIOUIETOCsl B MYHKTax OTIPABEHUS U
3aB03 HEOOXOAMMOTO B IYHKTax Ha3HAYeHMs Ipy3a NPU MUHUMAJIbHOW OOIIed CcTOMMOCTH
NEPEBO30K.

OtBer. MuHuManbHasi CTOMMOCTb HepeBo3ok paBHa 1330 py6 mpu ycnoBum, uto u3 1 n
ornpaBieHuss B 3 m HazHaueHus nepeBo3utcs S50 T rpysa, B 4 m - 110 T rpy3a, u3 2 n
ornpasicHus B 1 m HasHaueHus nepeBo3utcsa 120 T rpysa, Bo 2 m-20tTuu3 3 mBo 2 11
nepesosurcs 30T rpysa, B 3 1. - 140 T rpy3a.

4. Konnutepckas (abpuka Juist IpOU3BOJICTBA TpeX BUAOB kapamenu A, B u C ucnons3yer Tpu
BHJIa OCHOBHOTO CBHIPbS: CaXapHBIN MECOK, MaToky U ppykroBoe mope. Hopmbl pacxona colpbs
KaX/I0r0 BHJIa Ha MPOU3BOACTBO 1 T Kapamenu JaHHOTO BHJA NpUBEACHHI B TaOi. B Heil ke
yKa3aHo oOllee KOJUYECTBO CBHIPhS KAXKIOrO BHJAA, KOTOPOE MOXKET ObITh HCIOJIb30BAaHO
(babpukoi, a TakxKe MpUBEICHA MPUOBLIb OT peau3alu | Tkapamenu TaHHOTO BUJA.

Bun ceipbs Hopwmsl pacxona ceipbs (T( Ha ~ OO11ee KOJTU4YECTBO ChIPhS (T)
1 T xapamenu
A B C 800
CaxapHhblii mecok 0,8 0,5 0,6 600
ITatoxa 0,4 0,4 0,3 1200
DpyKTOBOE IIOpE 0,2 0,1
[TpuObuIb PYO. 108 112 126

HaiiTu miaH mpow3BOJACTBA Kapamelid, OO0ECHEYMBAIONIMI MaKCUMAbHYIH MPHOBLUIL OT €€
peanu3aium.
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Otser F=162 000 (100; 0; 1200).

5. Ilpu oTKOpME KMBOTHBIX Ka)<J0€ )KHBOTHOE €XKEIHEBHO JIOJDKHO IMOJTy4aTh He MeHee 60 ej.
nuTaTelibHoro BemecTBa A, He MeHee 50 em.BemectBa B m He menee 12 en. BemiectBa C.
VYka3aHHbIC THMTATEJIbHBIC BEIIECTBA cojaepkar Tpu Buaa kKopma. CojepkaHUE — CIUHUI
MUTATENbHBIX BEMIECTB B | KT KQXKJIOTO BUIa KOpMa MPUBEACHO B TaOIHIIE:

[TurarenbHbIHE KonnyectBo equnuI
BEILIECTBA IIUTATENIbHBIX BELIECTB B 1 KT
KOpMa B
I I Il
A 1 3 4
B 2 4 2
C 1 4 3

CocTaBuUTh JHEBHOW pAIMOH, OOCCIICUYUBAIONIUN TMOJIyYeHHE HEOOXOIUMOT0 KOJIHYECTBA
MUTATENbHBIX BEIIECTB NP MUHUMAIBHBIX JCHEXKHBIX 3aTparax, eciau 1eHa 1 xr kopma | Buga
cocraisieT 9 py0, kopma Il Buma- 12 py6, kopma Il Buga - 10 py6.

Otser F=186 (0; 8; 9).

6. Ha mBeitHON  ¢aOpuke s M3TOTOBICHHUS YETHIPEX BHJOB H3JCITUNH MOXKET OBITh
UCIIONIb30BaHA TKaHb TpeX apTUKyJIoB. HopMbl pacxona TKaHel BceX apTUKYJOB Ha TMOUIMB
OJIHOTO M3JIeJUsl MPUBEICHb B Tabnuie. B Hel ke yka3zaHbl MMEIOIICECS B PACIOPSKECHUU
¢babpuku o0IIee KOIWYECTBO TKAHEH KaKJOro apTUKyja U LeHa OJHOTO M3JENUsl TaHHOTO
BUJIA. OTIPEICIIUTh, CKOJIbKO H3/CIUN KaKIOro BHUIA JOJDKHA MPOU3BOIUTEL (pabpuka, 4ToObI
CTOUMOCTH M3TOTOBIIEHHOM MPOTYKIIUHU ObL1a MaKCUMaTbHOM.

ApKUTYJI TKaHU Hopwma pacxona Tkanu Ha O011ee KOJIMYECTBO
lusnenue Buma TKaHH (M)
1 2 3 4 180
I 1 - 2 1 210
I - 1 3 2 240
I 4 2 - 4
[ena n3menust 9 6 4 7

Otser. F=2115 (95; 210; 0; 0).

7. Jlyis TepeBO30K T'PY30B HA TPEX JUHUAX MOTYT OBITh HCIOJIb30BAaHBI CyJa TPEX THIIOB.
[Ipon3BOAUTENBHOCTD CY/IOB MPH UCIOJIB30BAHUU MX HA Pa3IUYHBIX JMHUSAX XapaKTEepU3yeTcs
JIAHHBIMU TIPUBEJCHHBIMH B Tabnuie. B Hell ke ykazaHbl oO1iee BpeMs, B T€UEHUE KOTOPOTO
Cyla KaXIOro THIAa HAXOAATCA B OKCIUTyaTalldd, ¥ MHUHUMAJIbHO HEOOXOJUMBIE OO0BEMBI
MEepPEeBO30K HA KaXA0W 13 MuHuK. OnpenenuTe, Kakue cy/1a, Ha KaKou JIMHUMA U B TEUCHHE KaKOTo
BPEMEHH CJIeIyeT UCIOIB30BaTh, UTOOBI 00ECEYNTh MAaKCUMATIbHYIO 3arpy3Ky Cy/IOB C yU4E€TOM
BO3MOKHOTO BPEMEHU WX DKCIUTyaTalluH.

Tun cynna IIpousBoauTensHOCTh CyioB  OOIee BpeMs SKCIUTyaTaluu
(MJTH.T-MUJIb B CYTKH) Ha JIUHUU CyJI0B (CyTKH)
A B C 300
I 8 14 11 300
I 6 15 13 300
I 12 12 4
3agannbiii  oopem 3000 5400 3300
HIEPEBO30K

Ha 1 nuamnm cyaa Il tuna mcn. 250 cytok, Ha 2 muanm cyna | tuna - 300 cyrtok, II tuma - 46
cytok u Il tuna - 50 cyTok, Ha 3 nunuu cyaa Il Tuna 3anater 254 CyTOK.
OtBer F=11700 npu 0 229 71
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0 106 194
250 50 0
8. st oborpeBa MOMENMICHUN HCIIONB3YETCsS YEThIpE arperara, KaxIbld M3 KOTOPBIX MOXKET
paboTtaTh Ha JITOOOM M3 TSATH BHJIOB TOIUIMBA , UMeromeMces B koiaudectBax 90, 110, 70, 80 u
150 T. IToTpeOHOCTD B TOIUIMBE Ka)XIOTO U3 arperaTtoB cooTBeTcTBeHHO paBHa 80, 120, 140 u
160 1. TemnoTrBopHasi CHOCOOHOCTH 1-TO COpTa TOIUIMBA IPHU HCIOJIB30BAaHUU €ro Ha j-M
arperare 3aJaeTcsi MaTpulen
8 7 9 11 8
6 5 8 7 6
7 11 5 8 7
9 8 7 9 11
Haiitn Takoe pacrpezneneHue TOIUIMBA MEXIy arperaramu, mpu KOTOPOM IOJIy4aeTcs
MaKCUMaJIbHOE KOJUYECTBO TEIUIOTHI OT UCIOJIB30BaHMS BCETO TOIUIMBA.
OtBet.F=4900 npu x14=80 x21=50 x23=70 x31=30 x32=110 x41=10 x45=150.
9. U3roToBisieMblii Ha MATH KUPIHYHBIX 3aBOJIaX KUPIUY MOCTYHAET HA IIECTh CTPOSAIIUXCS
00"exToB. EsxeqHEeBHOE MPOU3BOJCTBO KMPIUYA U MOTPEOHOCTH B HEM yKa3aHbl B TaOnuie. B
Hel ke ykazaHa 1eHa mnepeBo3ku 1000 miT. Kuprnuya ¢ KaxJaoro U3 3aBOJOB K KaXKIOMY H3
00BEKTOB.
Kupnuunerii Hena nepeBosku 1 000 mt. kupnuya k. [IpousBoacTBo

3aBOJI CTpOSIIEMYCsT 00BEKTY KUpIuya
1 2 3 4 5 6

I 8 7 5 10 12 8 240

I 13 8 10 7 6 13 360

" 12 4 11 9 10 11 180
v 14 6 12 13 7 14 120

\% 9 12 14 15 8 14 150
[Morpebnocts 230 220 130 170 190 110

B KUpITHYE

CocTaBuTh IUIaH NEPEBO30K, COMNIACHO KOTOPOMY OOECIEUMBAIOTCA MOTPEOHOCTH B KHUpIIHMYE

Ha KaXJOM M3 CTPOSIIMXCS 00BEKTOM IPU MUHUMAJIBHOM 00111e# CTOMMOCTH NEPEBO3OK.

Otser. F=7210 x11=80 €13=130 x16=30 x24=170 x25=190 x32=100 x36=80

x42=120 x51=150.

10. [Inga nonnepxaHusi HOPMalIbHOW >KU3HENEATENbHOCTH YEJIOBEKY €XKEIHEBHO HE0O0XOAMMO

notpebnate He MeHee 118 r 6enkoB, 56 T xupos, 500 r. yriaeBoaoB, 8 I MUHEPAIbHBIX COJEH.

KonnuecTBO mUTAaTENbHBIX BELIECTB, COAEpX AIIMXCH B 1 KIr KaXIOro BuJa HOTPEOIseMBIX

IPOAYKTOB, @ TAKXKE 11€Ha 1 KT KaXKA0Tr0 U3 3TUX MPOJYKTOB IPUBECHBI B CIEAYIOLIECH Tabmulle:
[Tutatensupie  Copaepskanue (r) nurart. BemecTs B 1 kr. IlpoagykroB

BelecTBa
Msico Petba Momoko Macmo Ceip Kpyn Kaprodenn
a
Bbenku 180 190 30 10 260 130 21
Kuper 20 3 40 865 310 30 2
VrieBoasl - - 50 5 20 650 200
MuH.conun 9 10 7 12 60 20 10
Ilena 1 xr 85 55 10 60 130 15 8
MIPOYKTOB

CocTaBUTh JHEBHOW pallMOH, COJEpKAIIUA HE MEHEe MHHHMAIbHOW CYTOYHOM HOPMBI
NOTPeOHOCTH 4YeNoBeKa B HEOOXOJUMBIX MUTATENIbHBIX BEIECTBAX MPU MUHUMAIBHOW OOIIen
CTOUMOCTH MOTPEOISIEMBIX POTYKTOB.
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OtBet F=0.565947 (0; 0; 0; 0.0335; 0; 0.90513; 0)

11. CranbHble TpyThs JymuHOM 110 cM He0OX0oaMMO pazpe3aTh Ha 3ar0TOBKH JTMHOM 45, 35 u 50
cM. TpebOyemoe KOTMYeCTBO 3ar0TOBOK JJAHHOTO BHIA COCTaBIsieT coorBeTcTBeHHO 40, 30 u 20
mT. Bo3Mo)KHBIE BapuaHTBl pa3pe3a M BEIUYMHA OTXOJIOB MPHU KaXKJIOM W3 HUX MPHUBEACHHI B
TadsuLe.

JIyinHa 3arOTOBKH Bapwuanr paspesa

1 2 3 4 5 6
45 2 1 1 - - -
35 - 1 - 3 1 -
50 - - 1 - 1 2
Bennunna 20 30 15 5 25 10
OTXOJIOB

Ornpenenutb, CKOJIBKO MPYTHEB MO KAXKIOMY M3 BO3MOXKHBIX BapHUAHTOB CIEAYET pa3pes3aTh,
YTOOBI MOTYYUTh HE MEHEE HY>KHOTO KOJMYECTBA 3arOTOBOK Ka)/I0T0 BUAA MPU MUHUMAIBHBIX
0TXOJaxX.

Otser F= 550 (10; 0; 20; 10; 0; 0).

12. U3 0TX0M0B MPOU3BOACTBA MPEANPHUITHE MOXXET OPraHM30BATH BBIMMYCK YETHIPEX BHUIOB
npoaykiuu. Jlas STOro OHO MJIAHUPYET WCHOJB30BaTh JIBa THUIA B3aMMO3aMEHSIEMOr0
obopynoBanus. KonruectBo M3eHMil KaXIO0TO BHA, KOTOPOE MOXKET OBITh M3TOTOBJICHO Ha
COOTBETCTBYIOIIEM OOOpPYJOBaHMM B TedeHHe | 4, a TakkKe 3aTpaThl, CBSA3aHHBIE C
MIPOM3BOJICTBOM OJIHOTO U3JICNIHS, IPUBEICHBI B TAOIHUIIE.

Tun KonuuectBo npousBoguMoii  3atpaThl (py0) IMpOU3BOJICTBA B
000pyIOBaHUST  TIPOIYKITHH TeueHue | yac uznenuit Buma

1 2 3 4 1 2 3 4
I 8 7 4 5 2,7 2,6 2,7 2,4
I 6 8 6 4 2,5 2,7 2,6 2,5

O6GopynoBanue | Tumna npeanpusiTie MOXET UCIONIb30BaTh He Oosyee 80 1, a obopynoBanue 11
Tuna - He 6onee 60 4. YUuThIBasA, 4TO MPEINPUATHIO CIEAYeT H3TOTOBUTh W3JEIUN KaXI0ro
BHJIa COOTBETCTBEHHO He MeHbie 240, 160, 150 u 220 ex., omapenenuTh B T€UEHHE KaKOTO
BPEMEHU M Ha KakoM OOOpYJOBaHUH CIIEAYyeT M3TOTOBIATH KaXKJ0€ W3 M3AEIMHA TakK, YTOObI
MOJIyYUTh HE MEHEE HY)KHOIO KOJMYECTBAa M3AEIUN MpH MHUHUMAJbHBIX 3aTpaTax Ha HX
IIPOU3BOJICTBO.

Otser F=305.6 (30; 0; 44; 0; 20; 25; 0).

13. Ha Tpex ckiajgax onToBOi 0a3bl cOCPeIOTOUEH OJHOPOIHBIN Irpy3 B KonndectBax 180, 60 u
80 en. DTOT rpy3 HEOOXOAMMO TEPEBECTH B YEThIpe MarazuHa. Kaxplii U3 Mara3smHOB JIOJKEH
noiyuuth coorBercTBeHHO 120, 40 , 60 u 80 en. rpy3a. Tapudsl nepeBo30K eAUHUIBI Tpy3a U3
KaXKJ0r0 U3 CKJIaZIOB BO BCE Mara3uHbl 3a7at0TCsl MaTpULEei

2 3 4 3
5 3 1 2
2 1 4 2

CocTaBuTh TakoOW IJIaH MEPEBO30K, IIPU KOTOPOM OOIIasi CTOMMOCTb NEPEBO30OK SIBISETCS
MUHHUMAJIBHOM.

14. MsicokoMOMHAT MMeEeT B CBOEM COCTAaBE YEThIpE 3aBOJA, Ha Ka)XJOM U3 KOTOPBIX MOXKET
U3TOTOBIIATHCS TPU BUA KOJIOACHBIX M3eNni. MOITHOCTH Ka)KI0Tr0 M3 3aBOJIOB COOTBETCTBEHHO
paBHbl 320, 280, 270 u 350 1/cyT. ExxenHeBHbIE MOTPEOHOCTH B KOJOACHBIX M3AEIUAX KaXA0Tr0
BUJIa TaK’K€ M3BECTHBI U cOOTBEeTCTBeHHO paBHBI 450, 370 u 400 T. 3Has cebectouMocth 1 T
KOKIOr0 W3/ Ha KaKIOM 3aBoJie, KOTOpbIE OINpEAENsAIoTCS MaTpHIled, HalWTH Takoe
pacripesielieHie BBIYCKa KOJIOACHBIX M3ENUl MeXy 3aBOJaMHu, IpU KOTOPOM ceOeCTOMMOCTh
M3TOTOBJISIEMON MPOAYKIIUH SIBJISETCS MUHUMAJIBHOM.
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2 3 4 OB Fmin =3800 mpu 170 150 -
1 5 3 280 - -
6 4 2 - 220 50
7 8 5 - - 350

15. Haiigute pelieHue TpaHCHOPTHOM 3aJaud, HWCXOJIHBIE JAHHBIE KOTOPOH ONpPENENSIOTCS
TaOIMIEH 1 MaTPUIICH OTpaHUYCHUMN.

[TyHKTBI IIyHKTBI Ha3HAYEHHUSIA 3anachl
OTIIPaBJICHHUS
Bl B2 B3 B4 B5
Al 1 2 3 1 4 180
A2 6 3 4 S) 2 220
A3 8 2 1 9 3 100
[TorpeGHOCTH 120 80 160 90 50

Yucna B MaTpune OFpaHI/I‘ICHI/Iﬁ OIIPECACIAIOT IMPEACIbHOC KOAUYCCTBO I'Py3a, KOTOPOC MOKHO
MEPCBCCTU U3 JAHHOI'O ITYHKTA OTIIPABJICHUS B COOTBGTCTBYIOHII/Ifl IIYHKT Ha3HA4YCHU. Cumsoin -
0O3HA4YacT, 4YTO Ha HCPCBO3KHU H3 JAHHOI'O IIYHKTA OTIIPABJICHHSA B COOTBGTCTByIOH_[I/Iﬁ IIYHKT
Ha3Ha4YCHHUA HET OFpaHI/ILIeHI/If/'I.

Marpuua orpaHu4eHui Oteer FMin=1010 mipu
- 70 40 60 - 120 0 0 60 0
- - 80 - - 0 8 60 30 50
- - 40 - - 0 0 100 0 0

16 Haiinure pelieHue TpPaHCIOPTHOM 3a/ayd, HMCXOJHBIC JTaHHBIC KOTOPOM OIPEICIISIOTCS
TaduIen

ITyHKTBI IIyHKTBI Ha3HaYCHUS 3amacel

OTIIPABJICHUS
B1 B2 B3 B4 B5

Al 5 8 7 2 1 220
A2 6 3 5 4 6 140
A3 7 4 2 3 2 160
ITorpeGHOCTH 80 140 90 130 80

Y MaTpULEH OrpaHuYECHUI

- - 60 - - Om Fmin 1750 mpu 10 O 0 130 80
- 70 - 70 - 70 70 O 0 0

- - - - - 0 70 90 0 0

17 Ha Tpex ckiazax onToBod 0a3bl COCpeIOTOYEHA MyKa B KOJIMYECTBAX, pPAaBHBIX
cootBercTBeHHO 140, 360 1 180 T. 3Ty MyKy HEOOXOIUMO 3aBECTH B ISATh Mara3uHoOB, Ka)KIbIi
13 KOTOPBIX JOJDKEH MOMy4uTh cooTBeTcTBeHHO 90, 120, 230, 180 1 60 1. C 1-TO CKIIaga MyKy
HE IMPEICTaBISAETCS] BO3MOXKHBIM NIEPEBO3UTH BO 2-U M 5-M MarasuHsl, a U3 2-ro ckiajna B 3-i
MarasuH JOKHO ObITh 3aBe3eHO 100 T Myku. 3Has Tapu@bl NEpeBO3KU | T MyKH C KaXA0To U3
CKJIaJIOB B COOTBETCTBYIOIIME Mara3HHbl,

KOTOpBIE  ONpPENEeNsIOTCS MaTpulleld, COCTaBbTE€ IUJIaH IMEPEBO30K, OOECHeunBaIOIMIUN
MHUHHMAaJIbHYIO OOIIYI0 CTOUMOCTb IEPEBO30K.

7 - 8 2 10Ot Fmin=1570 npu 0 0 0 140 0
4 3 156 70 0 230 0 60
5 2 3 28 20 120 0 40 0

18. Jlns cTtpouTensCTBA TPeX OOBEKTOB HCIONB3YEeTCS KUPIHY, WU3TOTOBISEMBIA Ha Tpex
3aBogax. ExkeqHEBHO KaKIbIid M3 3aBOAOB MOxeT u3rotoButh 100, 150 u 50 ycn.en. xupnuya.
EsxemHeBHBIE TOTPEOHOCTH B KUPIUYE HA KAKIOM U3 CTPOSIIUXCS 00"E€KTOB COOTBETCTBEHHO
paBHbl 75, 80, 60 u 85 ycn.en. CocTaBuTh TakoH IJIaH MEPEBO30K KUPMHUYA K CTPOSILIUMCS
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00beKTaM, MpPU KOTOPOM OOIIasi CTOMMOCTb NEPEBO30K SIBIISIETCS MUHMMaJIbHOWU. VI3BECTHBI
Tapu(bl IEPEBO30K C KAXKIOTO U3 3aBOJIOB K KaXJIOMY U3 CTPOSIIUXCS 0ObEKTOB

6 7 3 5 Ot F min =665 npu 0 5 60 35
1 2 5 6 70 80 0 0
8 10 20 1 0 0 0 50

19. Ha tpex xseboxkomOuHartax exemHeBHO npou3Bogutcs 110, 190 m 90 T myku. Ota mMyka
noTpedysercss 4YeThlpbMsi XJ1e003aBOJAMH, €KEIHEBHBIE TOTPEOHOCTH KOTOPBIX pPaBHBI
cootBercTBeHHO 80, 60, 170 m 80 T. CocTaBUTh TakOW IUIAH JIOCTaBKU MYKH, IIPU KOTOPOM
o0I1asi CTOMMOCTh TE€PEBO30K SBIIsICTCS MHHMManbHOH. Tapudsr mepeBo3ok 1 T Myku ¢
XJ1Ie00KOMOMHATOB K KaXKJIOMY M3 XJIe003aBOIOB 33/1al0TCSI MAaTpUIIEH

8 1 9 7 OtB  F min =1190 npu 0 60 0 50
4 6 2 12 20 0 170 0
3 58 9 60 0 0 20

20. B Tpex xpaHwiuiax roproyero exenHeBHO xpanutcs 175, 125 u 140 T GeHzuna. OTOT
OCH3MH €XEIHEBHO IIOJy4YalOT YEThIPE 3allpaBOYHbIE CTAHIMM B KOJUYECTBAX, PaBHBIX
cootBercTBeHHO 180, 110, 60 1 40 1. CocTaBUTh TaKOM MIJIaH MEPEBO30K OCH3WHA, IPU KOTOPOM
oOmiasi CTOMMOCTh NMEPEBO30K SBJISETCSI MUHUMAaNbHONU. CTOMMOCTH nepeBo30K | T OeH3uHa C
XPaHUJIHII K 3aPABOYHBIM CTAHIUSAM 33Jal0TCSl MaTpUILeH

9 7 5 3 Ot F min =1730 npu 5 110 60 0
1 2 4 6 25 0 0 0
8 10 12 1 50 0 0 90

JlabopaTopnasi pa6ora 3. Pemmienue cucrem JMHEHHBIX YpaBHEHHUIA.

esanb padboTbI: OCBOUTH
® HaBBIKHM HCMOJIB30BaHUs QyHKINM 00paOOTKUA MaTPHIL;

® MaTpUYHBIA METOJ| PEIIECHUS CUCTEMBI JIMHENHBIX YPAaBHEHHI;
® JCMOJb30BaHUE (PYHKIIMM 00paOOTKK MATpPHUIL JUI PEILIEHUSI CUCTEM JIMHEHHBIX YpaBHEHU.

Yka3aHusi K BbINOJHEHUIO padoThl.

Marpuna - mpsMmoyroibHas Tabimuna A, oOpa3oBaHHas U3 3JIEMEHTOB HEKOTOPOTo
MHOecTBa U cocrosimast u3 M ctpok u N cTon0uoB. OgHOM U3 BaKHEHIINX anreOpanyecKux
ornepanuil HaJ MaTpuLaMH SBJISETCS YMHOXEHHE MATpUIl. YMHOMKEHHUE OIPENEISAETCS TOJIBKO
JUIsL TaKOM mapbl MaTpUll, Y KOTOPOH YHUCIIO CTOJOIIOB MEPBOrO COMHOKUTENSI PABHO YHUCIY
CTPOK BTOPOTO COMHOKHTEISL.

[Tpoussenenne matpuibl A pazmepom (M x N ) ma marpuity B pasmepom (N x S) ectb marpuna
C pazmepom (M x S).

C nomousio pynkurn MYMHOX MOXHO MepeMHOXUTH IBE MaTPHIIbI, @ pE3yJIbTaT 3alKucaTh B
TpeThio. Yncino cToa010oB NepBOil MaTPHIIBI U YUCIO CTPOK BO BTOPOH JOJKHBI OBITH PAaBHBIMH.
Pa3mep BbIxoaHOro 0J10Ka ompezensercs pa3MepaMu JBYX MaTpHIl, KOTOPbIE MEPEMHOXKAIOTCS.
Hanpumep, npu ymHOXeHMHM MaTpuibl pasmepoMm (5 x 4) Ha matpuny (4 x 1), BeIXOAHas
Matpuiia umeet pazmep (5 x 1).

[Tpu yMHOXEHHH JBYX MaTpULl HEOOXOIUMO:

® BBIIEIUTH 00JIACTh AJIS pe3yJIbTaTa MEPEMHOKEHHUSI IBYX MATpPHIL;

e BBINOJHUTH KOMaHTy BcraBka / @yHkuus u Haiith Qynkimo MYMHOX;

¢ B JHUAJIOTOBOM OKHC MacCTCpa (I)yHKI_II/II/I YKa3aTb OJIOK siUeeK MEpBOro COMHOXUTCIISL U 0JI0K
AYCCK BTOPOI'0 COMHOXKUTCIIA;
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® T[IEPEBECTH KYypCOp B CTPOKY BBOzA (hopMyJibl U HaxkaTh Tpu Kiaaumu Ctrl + Shift + Enter.

C nomourpto pynkun MOBP mns kBanpatheix (pasmepoM N x N) HEBBIPOKACHHBIX MaTpPUI

MOXKHO HaiiTu oOpatHyro Matpuiy. Korga mpoms3BoauTCs yMHOXKEHHME HpAMOM M oOpaTHOU

MaTpHULbl, TO B pe3yJbTaTe MOJIy4yaeTcs eIMHWYHas marpuua. [[ns npeoOpa3zoBaHUs MaTpull

HEO00XO0IUMO:

® BBIJCTUTH 00JacTh I 0OOpaTHON MaTpHIbI (€€ pa3Mep COBIAJAET C Pa3MEPOM M UCXOAHOM
MaTpHIIbI);

e BBINOJHUTH KOMaHIy BcraBka / @ynkuus u Haiiti Gpynkimo MOBP;
® B IMAJIOTOBOM OKHE MacTepa (yHKIMH yKa3aTh OJIOK sUEEK MCXOTHOW MAaTPHIIb;
® T[IEpPEBECTH KYypCOp B CTPOKY BBOAA (hopMyJibl U HaxkaTh Tpu Kiaaumu Ctrl + Shift + Enter.

Oyakuun MYMHOX u MOBP M0OXHO HCHONIB30BaTh ISl PEIICHUS] CUCTEMbI JIMHEHHBIX
ypaBHeHui. CHayana HEOOXOAMMO BBIPA3UTh CHUCTEMY JUHEHHBIX YpPaBHEHHH B TEpPMHHAX
MaTPUYHOTO YMHOXKEHUS, T.€. CPOPMUPOBATH MATPUILy KOA(D(HUIIMESHTOB U BEKTOP KOHCTAHT.
Perennie cuctembl TMHEMHBIX YPaBHEHUN IO 1IaraM OMKCHIBACTCS CIEAYIOIUM 00pPa3oM:

1) TIpeoGpazoBarh MaTpuIly KO3 PHUIIUEHTOB B OOPATHYIO:;

2) IlepeMHOXXUTh OOpaTHYX MaTpUIly M MaTPUIy KOHCTAHT; PE3yJbTaTOM IEPEMHOXKEHUS
ABJIIETCS PELICHHE - BEKTOP NIEPEMEHHBIX

3ameuanue. CymecTByIOT HEKOTOPbIE KBaJpaTHbIE MaTPUIIbl, KOTOPbIE HEJb3s MpeodpazoBaTh B
oOpaTHble. DTO TaK Ha3bIBAEMbIE CUHTYJIIPHBIE WM BBIPOKICHHbIE MATpULIbl. Takue MaTpHIlbl
HeJNb3sl IpeoOpa3oBaTh, TaK KaK COOTBETCTBYIOLIAS CUCTEMA JIMHEHHBIX YpaBHEHHH M30bITOYHA
WIA TpoTHBOpeuHBa. M30BITOYHOCTB- 3TO KOTJa OJHO ypaBHEHHE sBIseTCS KOMOWHaIuen

JPYTOTO.

BapuanTsl 3a1aHuil.

1. 2*x1+2*x2- X3+ x4=4
4*xX1 + 3*x2- x3+2*x4=6
8*X1 + 5*x2 - 3*x3 + 4*x4 =12
3*X1 + 3*X2 - 2*x3 +2*x4 =6

Ots. (1; 1; -1; -1)

2*X1 + 5*x2 +4*x3 + x4 =20

X1+ 3*x2+2*x3+ x4=11

2*x1 + 10*x2 + 9*x3 + 7*x4 = 40

3*x1 + 8*x2 + 9*x3 + 2*x4 = 37
Ots. (1; 2;2; 0)

T*X1 + 9*X2 + 4*x3 + 2*x4-2=0
2*X1-2*x2+ x3+ x4-6=0
5*x1 + 6*X2 + 3*X3 + 2*x4 - 3
2*x1+3*x2+ x3+ x4 =
Ots. (-0.4;-1.2;3.4; 1)

=0
0

2*X - y-6*z+ 3*t+ 1=
7*X - 4*y + 2%z - 15*t + 32
X-2*y-4*z2+ 9*t- 5=0

0
=0

dopma

2*X1 + 3*x2 + 11*x3 + 5*x4 = 2

X1+ X2+ 5*x3+2*x4=1

2*x1+ X2+ 3*x3 + 2*x4 =-3

X1+ X2+ 3*x3+4*x4=-3
Ots. (-2; 0; 1; -1)

3*X1L +4*x2+ x3+2*x4+3=0

3*x1 +5*x2 +3*x3+5*x4 +6=0

6*x1 +8*x2+ x3+5*x4+8=0

3*x1 +5*x2 +3*x3+7*x4+8=0
Ots. (2; -2; 1; -1)

6*X +5*y -2*2+4*t+ 4=0
O*x- y+4*z- t-13=0
3*X+4*y +2*%2-2*t- 1=0
3*x-9*y  +2*t-11=0
Orts. (213;-1; 312; 0)

2*X+ y+4*z+ 8%t = -1
X+3*y-6*z+2*t=3
3*X -2*y + 2%z -2*t= 8
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X- y+2%z- 6*t+ 8=0
Orts. (-3; 0; -0.5; 0.66)

9. 2*x- y+3*z=9
3*X-5*y+ z=-4
4*x-T*y+ z=5

OrtB. (-4.2; -2.4; 5)

11. 3*x1 -2*x2 -5*x3+ x4= 3
2*x1 - 3*x2 + X3 +5*x4=-3
X1 + 2*x2 - 4*x4 = -3
X1- X2-4*x3+9*x4 =22
Ots. (-1; 3; -2; 2)
13. 2*x1 - 2*x2 + x4+3=0
2*x1+3*x2+ x3-3*x4+6=0
3*XL +4*x2- x3+2*x4 =0
X1+3*2+ x3- x4-2=0
Ots. (-2; 1; 4; 3)
2*x1 - 3*x2 + 3*x3 + 2*x4-3=0
6*x1 +9*x2-2*x3- x4+4=0
10*x1 + 3*x2 - 3*x3 -2*x4-3=0
8*X1 +6*x2+ x3+3*x4+7=0
Orts. (0.5; -0.66; 2; -3)

15.

17.

X1+ x2+ x3+ x4+ x5=15

X1 + 2*x2 + 3*x3 + 4*x4 + 5*x5 =35

X1 + 3*x2 + 6*x3 +10*x4 +15*x5 =70

X1 + 4*x2 +10*x3 +20*x4 +35*x5 = 126

X1 + 5*x2 +15*x3 +35*x4 +70*x5 = 210
OtB. (5;4;3;2; 1)

19.

6*Xx1 + 6*X2 + 5*x3 +18*x4 +20*x5= 14

10*x1 + 9*x2 + 7*Xx3 +24*x4 +30*x5=18

12*x1+12*%x2 +13*x3+27*x4 +35*x5=32

8*X1 + 6*Xx2 + 6*x3 +15*x4 +20*Xx5 = 16

4*x1 + 5*x2 + 4*x3 +15*x4 +15*x5 =11
Ots. (0.5; -2; 3; 0.66; -0.2)

21.
5*x1 + 2*X2 - 7*x3 +14*x4 =21
5*x1 - X2+ 8*x3-13*x4 + 3*x5 =12
10*X1 + X2 -2*x3+7*x4- x5=29
15*x1 +3*x2 +15*Xx3 + 9*x4 + 7*x5=130
2*x1 - X2 -4*x3 +5*x4 - 7*x5 =-13
OtB. (2;-1.5; 4; 3; 2.5)

23.4*x1+3*%2- x3+ x4=1

8*x1 +12*x2 - 9*x3 + 8*x4 =3

4*x1 + 6*X2 + 3*x3-2*x4 =3

dopma

2*x- y+2*z =4
Ots. (2; -3; -1.5; 0.5)

10. 2*x -5*y +3*z+ t=5
3*X-T*y+3*z- t=-1
5*x - 9*y + 6%z + 2*t= 7
4*x -6*y +3*z+ t= 8
Orts. ( 0; -3; -5.33; 6)
12.4*x1-3*%x2+ x3+5*x4-7=0
X1-2*x2-2*x3-3*x4-3=0
3*X1 - X2+ 2*x3 +1=0
2*X2 + 3*X2 - 2*x3 + 2*x4 =6
Orts. ( 0.82; -0.43; -1.95; 0.86)
14, x1+ x2-6*x3-4*x4= 6
3*x1- X2-6*x3-4*x4=2
2*X1 + 3*X2 + 9*x3 + 2*x4 = 6
3*X1 + 2*x2 + 3*x3 + 8*x4 = -7
Orts. (0; 2; 0.33; -1.5)
. X1+ 2*%x2 +5*x3 +9*x4 =79
3*x1 +13*x2 +18*x3 +30*x4 - 263
2*x1 + 4*x2 +11*x3 +16*x4 = 146
X1 + 9*x2 + 9*x3 + 9*x4 = 92
OrtB. ( 8896.57; 608.71; -1062; -525)
18.
X1 + 2*%x2 + 3*x3 + 4*x4 + 5*x5 =2
2*X1 + 3*x2 + 7*x3 +10*x4 +13*x5 =12
3*X1 + 5*x2 +11*x3 +16*x4 +21*x5=17
2*X1 - 7*X2 + 7*X3 + 7*Xx4 + 2*x5 = 57
X1 + 4*x2 + 5*x3 + 3*x4 +10*x5 =7
Ots. (3;-5; 4;-2; 1)
20.
X1+X2+4*x3+4*x4+9*x5+9 =0
2*X1+ 2*x2 +17*x3 +17*x4+82*x5 +
146 =0
2*x1  +3*x3- x4+4*x6+10 =0
X2 + 4*x3 +12*x4 +27*x5+ 26 =0
X1 + 2*x2 + 2*x3 +10*x4 -37 =0
Ots. (3.59; -2.82; -1.12; 4.13; -2.42)
22.
2*X1L + 7*X2 + 6*x3+ x4=5
X1+ 3*x2 + 5*x3 - 2*x4 =3
4x1 + 5*x2 + 9*x3 + 8*x4 =12
5*x1 +18*Xx2 + 4*x3 + 5*x4 =1
Orts. (-1.22; -0.1; 0.8; 1.22)

24. 4*x1 - 3*x2 + 2*x3 + x4 =8

3*x1-2*x2+ x3-3*x4=7
2*x1+ X2 -5*x4 =6
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2*X1 + 7*X2 + 9*x3 - 7*x4 =3 5*x1-3*x2+ x3-8*x4=1

Ots. (0; 0; 5; 6) Orts. (-15; 6; 46; -6)

XKapkoBa I'. A. Meronuueckue yka3zaHUs IJIs BBINOJHEHUS J1a0OpaTOpHBIX paboT
CTYACHTOB 10 JucuMIiUiMHe «/H(OpPMalMOHHBIE TEXHOJIOTUW» Ul  CTYAEHTOB
OakanaBpuata 1o HanpasieHuto noarorosku 02.03.03 - «KMaremaTnueckoe obecreueHue
u aJIMUHUCTPUPOBAHUE MH(POPMALIMOHHBIX CHCTEMY, HalpaBJIEHHOCTh
(mpoduns/crienmanu3anysi) TexXHOIOrHs MPOrpaMMHUPOBaHUs OYHOU (OpMBI 00yUYeHHS /
I'. A. XKapkoa; Yal'V, ®MUUAT. - VYaeauosck : Yal'V, 2019. - 3arn. ¢ skpana;
Heomny0OnukoBanHbIN pecypce. - DneKkTpoH. TekcToBble AaH. (1 daiin : 1,47 MB). - Tekcr :
anekTponHbId. http://1ib.ulsu.ru/ProtectedView/Book/ViewBook/7230

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB

Jannsiii Bug pabotsl HE ipeaycMoTper Y11

9. IHEPEYEHbDb BOITPOCOB K 39K3AMEHY
1. Copepxanue MHPOPMAIMOHHON TEXHOJOTHH KaK COCTaBHOM 4acTh HH(DOPMATHKH.
Te3zaypyc 1t ”HPOPMALIMOHHBIX TEXHOJIOTHH.
2. Dranel pa3BUTHS WHGOPMANMOHHBIX TexHonormid. OOmas kiraccupukamus BUIOB
uHpopManMoHHbIX TexHosorud. Krnaccupukamus WT no tumy oOpabaTsiBaeMoit
uHpOpMaIU
3. Knaccudukauus no Buay 3azad. Kmaccupukanus mo Tumam IOJIb30BATEIBCKOIO
uHTepdeiica
4. Knaccudukanus o cTeneHu UxX B3auMOJEHCTBUs Mexay coboil. Kiaccudukanus mno
npobiemMaM, CTOsIIIME Ha MyTH HHPOpMaTH3aiK 00IIecTBa
5. bazoBas wuH(popmanmoHHas TexHoJorud. KoHuenTyanbHbI ypoBeHb 0a30BOMH
MH(OPMALIMOHHON TEXHOJIOTUH
6. Jlormueckuii ypoBeHb co3/1aHUS MH(OPMAIMOHHOM TexHosorud. Mozenu 6a3oBoit
MH(OPMALIMOHHON TEXHOJIOTHH.
7. KonkpetrHas uHdpopmanuoHHas TexHosorusi. Cocrapisiomue HWHGPOPMALUOHHBIX
TEXHOJIOTUH.
8. CtpykTypa MH()OPMAITMOHHBIX TEXHOJIOIUH U 3aKOHBI e ocTpoeHus. Llens, npeamer,
CpEICTBa TEXHOJIOTUU
9. Merononoruss U cpeiacTBa peanuzanuu. OpraHu3alMoHHas M (yHKUIMOHAIbHas
CTPYKTypa, MaTeMaTH4eCcKue, TEXHUNYEeCKHe U NH(POPMAIlMOHHbBIE CPECTBA.
10. TexHONMOTUS pyYHOT'O YIIpaBJIeHHs. YTIPaBICHUE ¢ MAIIMHHON 00pabOTKON JaHHBIX.
11. ABTOMaTHU3UpOBaHHOE YIIPaBJICHUE JJI1 TEXHOJIOTMUECKOTO YPOBHS MPOU3BO/ICTBA.
12. Opranu3annoOHHO-3KOHOMUYECKU YPOBEHb YIIPABIICHHUS.
13. CucteMHBIi TOAXON K peIIeHUI0 (QYHKIMOHAIBHBIX 3aJa4 W K OpraHH3aluu
MH(OPMAIMOHHBIX MPOLECCOB. XapakTep (YHKIMOHUPOBAHUS (IETEPMUHUPOBAHHBIE U
BEPOATHOCTHBIE)
14. Kpurepuii cnoxxnoctu. IIpoctele nuHamuyeckue cucteMbl. CIIOXHBIE CHCTEMBI.
Ouenp cnoxHbele cucremsl. Hammume crpykrypsl. Hanuume enmHoN  nenwu
(YHKIMOHMPOBAaHUS. YCTOWYMBOCTh K BHEIIHHM UM BHYTPEHHHUM BO3MYIICHHSM.
KommekcHsiii coctaB cuctembl. CiocoOHOCTh K Pa3BUTHIO (M B IIpejiese ClocoOOHOCTh K
CaMOOOYYEHHIO).
15. UnctpymenTapuii nHGOPMAITMOHHBIX TEXHOJIOTHH.
16. [IporpammHoe obecrieueHue IBM.
17. Cucremnoe I10.
18. Ipuknaanoe I10.
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19. lpencraBnenue nadopmamnuu B IBM. CUCTEMBI CUNCICHHUS.
20. Anroputmbl. MeTOIBI 3aITUCH.

21. Tumbl anrOpUTMOB.

22. OcHOBHBIE 3Tarbl pemeHust B 9BM.
23. CucteMHBI TOAXOA K peIIeHUI0 (QYHKUMOHAIBHBIX 33/Ja4 W K OpraHu3aluu
WH(POPMAIMOHHBIX TPOIIECCOB.
24. OrmpenencHre OCHOBHBIX MPOOJIEM OpraHW3alid U Crocobax WX yCTpaHEHHUS C
MTOMOIIIBI0 HHPOPMAIIMOHHBIX CHCTEM.
25. ®opMHUpOBaHKE OCHOBHBIX ILIEJICH U 3a/1a4 MPOCKTAa aBTOMATH3AIUH.
26. AnreGpa JIOTHKa ¥ TBOMYHOE KOJIUPOBAHHE.
27. PerieHue JIOTHYECKUX 3a/1a4 CPEACTBAMHE aNTeOphl JIOTHKH.
28. Pemenue nmornyeckux 3ajad TaOJIMYHBIM CLIOCOOOM.

29. Penienune MOTMYECKUX 3324 C IOMOMIBIO PAcCy KICHH.

30. Cuctembl KOAUPOBAHUS HHPOPMALIHH.

10. CAMOCTOSTEJBHASA PABOTA OBYUAIOLIUXCSA
ConepxaHue, TpeOOBaHUS, YCIOBHS M TOPSJIOK OPraHU3aIlMH CaMOCTOSATEIBHON paboThI
00ydaromuxcst ¢ yaeToM GOopMbI 00yUEHUS OTPEICIISIOTCS B cOOTBETCTBUU ¢ «[lostokeHneM
00 oOpraHu3alMi CaMOCTOSTEILHOW pPAa0OThI O0YYAIOIIUXCS», YTBEPKIACHHBIM Y UYEHBIM
coeroM Yil'V (mpotokon Ne§/268 ot 26.03.2019 r.).
dopma o0yueHHs: OYHas

Ha3Banue Bua camocrosiTe/ibHOI padoThI O0bem dopma
pa3ies10B H TEM (npopabomka yuedonozo mamepuana, B Hacax KOHTPOJISA
peuienue 3aoau, pegpepam, 00K1ao, (nposepxa
KOHmMpObHAaAA padoma, n0020moeKa K peuienus 3aoau,
coaue 3auema, IK3amena u op.) pegepama u op.)
Paznen 1. UreHne OCHOBHOM M JIOIOJIHUTEIBHON 14 IIpoBepka
Knaccudukanus | nureparypbl, CaMOCTOATEIbHOE H3YUCHHE KOHCIIEKTOB
MH(POPMALIMOHHBIX | MaTepHaja Mo JIMTEPaTYpPHBIM HCTOYHHMKAM, npopabOTaHHOTO
TEXHOJIOT Uil BBITIOJTHEHUE JTAOOPATOPHBIX paboT MaTepuania,
1a00paTOPHBIX
pabort
Pemenne 3amau Ha Temy «lIpeacraBienue 4 IIposepka
nH(pOpMaLIUY B KOMIIBIOTEPE) KOHCIIEKTOB
npopabOTaHHOTO
MaTepuaia
KontponbHast pabora Ha anreOpy JIOTHKH, 4 IIposepka
CUCTEMBbI CUHUCIICHHSI pelieHus
Paznen 2. Yposuu | I[IpopaboTka y4yebHOro Marepuana I0 7 [IpoBepka
UH(POPMALIMOHHBIX | JIOTHYECKOMY YPOBHIO CO3/1aHHUS KOHCIIEKTOB
TEXHOJIOT Uil nH(OPMALIMOHHONW TeXHOJNOruu (6a30BOH, popaboTaHHOTO
KOHKPETHOM), BBINIOJHEHHE J1a00paTOPHBIX Marepuania,
pabot 1a00paTOPHBIX
pabor
Paznen 3. Meroas! | [IpopaboTtka y4yeOHOro MaTepuana Ha 21 [IpoBepka
U Cpe/CTBa CUCTEMHBI  MOAXOA K  OpraHu3anuu KOHCIIEKTOB
MH(OPMALMOHHBIX | HHPOPMAIIMOHHBIX IIPOLIECCOB, popaboTaHHOTO
TEXHOJIOT Uil NEPCHEKTUBBl  PA3BUTHUS,  BBINOJHEHUE Mmarepuana,
1a00paTOPHBIX paboT 1ab0paTOPHBIX
pabot
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KonTponpHas pabora Ha 3aIUTy 6 [TpoBepka

PIH(bOpMaI_[I/II/I B KOMIIBIOTEPHBIX CUCTEMAX PEIICHUA
Paznen 4. UreHne OCHOBHOM M JONOJHUTEIbHOU 16 [IpoBepka
Peanuzanms JIUTEPATYpPhl, CaMOCTOATCIIBHOC H3YYCHUC KOHCIICKTOB
I/IHq)OpMaLII/IOHHbIX Marcepuajia 10 JUTCPATYPHBIM HMCTOYHHUKAM, npopa60TaHH0r (0]
TEXHOJIOTHI BBIIIOJIHCHHUC J'Ia60paTOpHBIX pa60T. Mmarcpuaia,

ITogroroBka M BBIIIOJIHEHHE KOHTPOJIBHOMU 71a00paTOPHBIX

pa6OTbI Ha KOAWPOBAHUC HH(bOpMaHI/II/I B pa60T. HpOBCpKa

KOMITBIOTCPHBIX CUCTCMAX PCIICHHUA

11. VYEBHO-METOJINYECKOE 1 WH®OPMAIIMOHHOE OBECITEYEHUE
TACHATITAHBI

a) Cniucok peKoMeHayeMOoM JINTepaTypbl

dopma
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OCHOBHAasI

1. Bupiokos, A. H. Ilporeccel ympasienus HHPOPMAIMOHHBIMH TEXHOJOTHIME : yd4eOHOE
nocobue / A. H. BuprokoB. — 3-e u3n. — Mocksa, CapatoB : WuHTepHer-YHHBEpCHTET
Undopmarmonnsix Texnonoruit (MHTYUT), At ITu Ap Meaua, 2020. — 262 c. — ISBN
978-5-4497-0355-2. — Teker : 51eKTpoHHBIH // DnekTpoHHO-6ubIMOTeYHas cuctema PR
BOOKS : [caitT]. — URL: http://www.iprbookshop.ru/89467.html :

2. OcHoBBl HH(OpPMAIMOHHBIX TexHoyorui : ydeOHoe mocobue / C. B. Hazapor, C. H.
Benoycosa, . A. Becconosa [u ap.]. — 3-e u3g. — Mocksa, Capatos : Uurepuer-
Yausepcuter Uudopmanmonnsix Texunomornit (MHTYUT), Aii ITu Ap Memua, 2020. — 530
c. — ISBN 978-5-4497-0339-2. — TeKcT : 31MeKTpOHHBIH // DIeKTpOHHO-GHOIHOTEUHAS
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/89454.html

3. JIeBHH B. U. I/Icropm{ HH()OPMAIMOHHBIX TeXHONIOrHi : yuebnuk / B. . JleBun. — 3-e u3p.
— Mocksa, Capatos : UuTeprer-Yausepcuter Mudopmanuonnsx Texnonoruit (MHTYUT),
Ait ITu Ap Menua, 2020. — 750 c. — ISBN 978-5-4497-0321-7. — Texker : BJICKTpOHHLIPI /
BHeKTpOHHo -6ubnuoreunas cucrema IPR BOOKS : [caiiT]. — URL
http://www.iprbookshop.ru/89440.html

JOIMOJIHUTEJAbHAN

1. TI'panmumn, O. H. MEGOpMAaNHOHHEIE TEXHOJOTHE B yIpaBiIeH:H : yae6Hoe nocobue / O. H.
['parnynn, B. Y. KuseB. — 3-e u3n. — Mocksa, Capartos : VIHTepHeT-Y HUBEPCUTET
Undopmanuonnsx Texnonoruit (MHTYUT), Ai ITu Ap Meaua, 2020. — 400 c. — ISBN
978-5-4497-0319-4. — TexcT : aMeKTpOHHBIH // DnekTpoHHO-0ubmHoTeuHas cuctema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/89437.html :

Uu}popMalMoHHbIE CHCTEMBI H TEXHOJIOTHE B 9KOHOMHUKE U YIIpaBaeHuH B 2 4. YacTs 2 :
y4eOHHUK /11 GakanaBpHara U CrenuaniTeTa / OTBeTCTBeHHbIH penaktop B. B. Tpodumos. —
5-e u3n., nepepab. u qon. — Mocksa : U3marensctBo Opaiit, 2019. — 324 c. — (bakanasp

u crienuanuct). — [SBN 978-5-534-09092-5. — Teker : 3J'I€K’I’p0HHI>1PI /I C-)BC IOpaiit [caiiT].
— URL: http://biblio-online.ru/bcode/441969 ;

3. Pomanoga, 1O. JI. UH(OpManvOHHBIE TEXHOIOTHU B YIIPABICHUH [EPCOHANIOM : YIEOHHK I
TPaKTHKYM I IpUKIanHoro Gaxanaspuara / FO. JI. Pomanosa, T. A. Buntosa, I1. E. pu
KoBab. — 3-¢ u3J1., nepepal. A0, — Mocksa : M3patensctso FOpaiit, 2019. — 271 ¢. —
(Pakamnasp. Hpnxha,uﬂoﬁ Kypc). — ISBN 978-5-534-09309-4. — TeKcT : 31eKTpOHHEIH //
OBC IOpaiit [caiit]. — URL: https: //blbho online.rw/bcode/427611 -

o

y‘leﬁHO-MeTOIIH‘leCKaﬂ

1. Xapkona I'. A. Meronudeckue yKkazaHus Uil CAMOCTOSITEIbHOM pabOTHI CTYIEHTOB 110
mucnumnne «MEdopmanronssie Texnonoram» 02.03.03 «<Marematiyeckoe obecrneyeHue i
aJIMHHHCTPUPOBAHHE HH(POPMAITHOHHEIX CHCTEMY, HAalIPABIECHHOCT
(mpo¢uns/cnenuanu3anus) TeXHOIOrHS IPOrpaMMHUPOBAHUS O4HON GOpPMBI 00yIEHUS I
A. Xapkopa; YnI'V, ODMUHAT. - Viesgrosck : Ynl'Y, 2019. - 3arn. ¢ axpana;.
Heony6nukoBaHHBIH pecypc. - DNeKTpoH. TekcToBble AaH. (1 daiin : 234 KbB). - TCKCT

. QNIEKTPOHHBIA. hitp: //]1b ulw 1u/Mega]”lo/Download/MOblect/7"40
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0)IIporpamMHoe oGecrieyeHue
s oGpa3oBaTeapHOTO Ipoliecca Mo JAHHOW JTUCHIUIIIMHE He00X0auM cTanroHapHbIi kinace [1K
C YCTAHOBJICHHBIM CJICAYIOIIUM IIPOrpaMMHBIM OGGCHG‘IGHI/IeMZ
Microsoft Office
Microsoft Windows
I[10 COTCBHA
JIIIO «TeMII»
NX Academic Perpetual License CAE+CAM
NX Academic Perpetual License Core+CAD
«Antuniaarunat.BY3»
Statistica Base
Embarcadero RAD Studio
KOMIIAC-3D
Cnmcok cBo06ogHo pacnpocrpansiemoro I1O:
Qt Creator
JDK
PostgreSQL
Python IDLE
Scilab
Visual studio code
Code::Blocks IDE
Visual Studio Community
Ubuntu linux
Oracle VM VirtualBox
Xunbuntu
LibreOffice
Calculate Linux

B)IIpodeccuonasibubie 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. D1eKTPOHHO-0HOINOTEYHbIE CHCTEMBI:

1.1. IPRboOKS : 3nekTpoHHO-OMOIMOTEYHAsT CUCTeMa © CallT / rpymnmna Kommanuid A [Tu
Ap Menua. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexxum moctyma: s
3apErUCTPUP. MOJIb30BaTENEH. - TEKCT : ANEKTPOHHBIN.

1.2. FOPAUT : onekTpoHHO-OuOMMOTeuHas cuctema : caiit / OOO DnekTpoHHOE
usnarenscteo FOPAUT. — Mocksa, [2021]. - URL: https://www.biblio-online.ru. — Pexum
JOCTYTIA: IS 3aperUCTpup. Nojab3oBarTenei. - TeKCT : 3eKTPOHHBIH.

1.3. KoHCynpTaHT CTyJeHTa : 3JEKTPOHHO-OmOinmoTeuHas cucrema : caiitr / OOO
[TomuTexpecypc. — Mockaa, [2021]. — URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexum goctyma: aas
3aperucTpup. nojib3opareneil. — TeKCT : 371eKTPOHHBIM.

1.4. Jlanp : snexktpoHHO-OMOMmMoTeuHas cucrema : cailt / OOO 3BbC Jlanb. — CaHkKT-
[MerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum pmoctyma: ansi 3aperucTpup.
MOJIb30BaTeNeil. — TEeKCT : ANEeKTPOHHBIN.

1.5. Znanium.com : sneKTpoHHO-OMONMMOTEeYHass cuctema : cait / OOO 3HaHUyM. -
Mocksa, [2021]. - URL: http://znanium.com. — Pexum goctyma : JUisi 3aperucTpUp.
IIOJIb30BaTeNeH. - TEKCT : JJIEKTPOHHBIN.

1.6. Clinical Collection : kosiexuusi A MEIUIUHCKUX YHUBEPCUTETOB, KIMHUK,
MEIUIUHCKUX OuOIMOTEK // EBSCOhost : [mopran]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
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2185f3e0876a%40sessionmgr4008. — Pesxxum jtocTymna : ajisi aBTOPHU3. MoJib3oBaresiei. — TeKCT :
3JIEKTPOHHBIMN.

2. Koncyabrantlliaoce [DneKTpoHHBIN pecypc]: cipaBodHas mnpaBoBas cucrema. /000
«Koncynprant Ilmrocy - DiektpoH. gaH. - Mocksa : KoncynerantlLiroc, [2021].

3. Ba3bl IaHHBIX EPUOIUYECKHUX U3TAHMIL:

3.1. baza naHHBIX TEPHOIUYECKUX W3JaHHK : 3eKTpoHHBIC XypHaBl / OO0 UBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum noctyma : mis
aBTOPU3. MOJIb30BaTENCH. — TEKCT : AJIEKTPOHHBIMN.

3.2. eLIBRARY.RU: nayunas snextpoHHas OubOmmoreka : cailt / OOO Hayunas
Dnextponnas bubmuoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum mocryma : s
aBTOPU3. IIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikony : snexrponnast 6udauoreka / ]| I'pebennrkoB. — Mocksa, [2021]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum moctyma : Il aBTOPHS3.
nosb3oBaresei. — TeKcT : AIeKTPOHHBIH.

4. HauuoHandbHasi 7JJIeKTPOHHAs OWO/JIMOTeKa : DIEKTPOHHAas OuOIMOTEKA
denepanbHas rocyaapcTBeHHas UHGOPMAIMOHHASA CUCTEMA : CailT / MUHUCTEPCTBO KYJIbTYpHI
P® ; PI'b. — Mocksa, [2021]. — URL: https://u36.pd. — Pexum moctyma : i MOJIb30BaTeCH
Hay4YyHOU OMOMMoTeKkH. — TeKCT : ANIEeKTPOHHBIN.

5. SMART Imagebase  // EBSCOhost : [mopTai]. — URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum noctyma : aisi aBTOPH3.
nosip3oBaresel. — M300paxeHue : HIeKTPOHHBIE.

6. ®enepanbHble HHPOPMALHOHHO-00pa30BaTe/IbHbIE MOPTAJIbI:

6.1. EnxuHoe OKHO JlocTyla K 00pa3oBaTelibHbIM pecypcam : deaepalbHblid mopTan /
yupeaurens ®I'AOY IO HPI'OIl u UT. — URL: http://window.edu.ru/. — Tekcr
JJIEKTPOHHBIN.

6.2. Poccwmiickoe obOpaszoBanme : deaepanbHbii mopran / yapeaurear GTAOY 1O
LIPTOITu UT. — URL: http://www.edu.ru. — TekcT : 3J€KTpOHHBIHA.

7. O6pa3oBaTteibHble pecypebl Yal'y:

7.1. DnextponHas Oubmuorexka Yal'V : moxyns ABUC Mera-ITPO / OO0 «/lara
Okempece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum moctyma : i mojb3oBaresien
Hay4qHOI Onbmuoreku. — TeKcT : 37eKTPOHHBIMH.

7.2. O6pazoBarenbhbiii moptan Yal'V. — URL: http://edu.ulsu.ru. — Pexxum moctyma : s
3apErucTp. Mojab30Barenei. — TeKCT : DJIEKTPOHHBIMN.
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12. MATEPUAJIBHO-TEXHUYECKOE WJIN UHOOPMALINOHHOE
OBECIIEYEHHUE JUCHUIIVINHbI

Ayautopun TSl IPOBEICHUS JICKIIUH, CEMUHAPCKUX 3aHSITHMA, IS MPOBEICHUS
nabopaTopHbIX paboT, A7 NPOBEACHHS] TEKYLIEro KOHTPOJISE U MPOMEKYTOUHOMN
aTTECTaIUU.

AynuTOpUN YKOMIUIEKTOBaHbI CIEIMATU3UPOBAHHON MeOelblo, y4eOHOM JOCKOH.
Aynutopun AJi1 TPOBEICHUS JIEKIIUKA 000pyI0BaHBI MYJIbTUMEIUIHHBIM 000PYyIOBAHUEM
Uisi  mpencrtaBieHuss uHbopMauuu  Oonbmioi  ayautopuu. I[lomemeHust IS
CaMOCTOSITENIbHOM pa0OThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXHOCTBHIO
nonkitoueHuss Kk cetu «MHTepHer» u oOecriedeHHeM JOCTyna K DJIEKTPOHHOMN
UH(POPMALIMOHHO-00pa30BaTENBHON Cpefie, NEKTPOHHO-OMOIMOTEYHOM CUCTEME.

[Tomemenue 3/414. Aynutopust isl POBEACHUS MPAKTUYECKUX U JIEKIIMOHHBIX
3aHATHHA, TEKYIIETO KOHTPOJISI H TPOMEKYTOYHOM AaTTeCTAallMH, TPYIIOBBIX U
WHAVBUAYAIbHBIX KOHCYJIbTAMA ¢ HAOOPOM JIEMOHCTPAIIMOHHOTO O00OpYAOBAaHUS IS
oOecrnieueHns TeMaTuYecKuX WuttocTpanuil. [lomenieHne yKoMIIJIEKTOBAaHO YUEHUYECKOM
JIOCKOH H KOMIUIeKTOM MeOenmu (mocamounbix mecT — 38). 432017, YnbsHOBCKas
o01acTsp, T. YIbaHOBCK, yi. Habepexnas pexu Csusiry, a. 106 (3 kopmyc).

[Tomemenue 303. Aynutopus uisi TpOBEACHHs J1aOOPATOPHBIX 3aHATHUU.
[TomemieHne yKOMIUIEKTOBAHO YYEHHYECKOH JOCKOM W  KOMIUIEKTOM MeOenn
(mocamounbix MecT — 10). Kommbrorepsr, Wi-Fi ¢ moctynom k cetu «utepuery, DUOC,
OBC. Ipoekrtop, 3xpan. 432017, VibsHOBCKast 001acTh, I'. YJIBbSHOBCK, Y. Habepexxnas
peku Cusiry, 1. 106 (1 xopmyc).

Peanu3amus mporpaMMbl QUCITUTUIMHBI TPEOYET HATUYHS y9eOHOM T1ab0paTopuu.
O6opynoBanue yueOHON maboparopuu: MOCagOUYHbIE MECTa MO KOJIUYECTBY CTYACHTOB.
TexHUYeCKUEe CpelacTBa OOYYEHHUs: KOMITBIOTEPHI C JIUIICH3MOHHBIM MPOrPaMMHBIM
o0ecrieyeHneM:

Microsoft Office

Microsoft Windows

1O COTCBU

JIIIO «TeMII»

NX Academic Perpetual License CAE+CAM
NX Academic Perpetual License Core+CAD
«Antumnaruar.BY3»

KOMIITAC-3D

AnbT Pabouas cranmms

MoitO¢uc CrangapTHbIi

SQL Server

Visual Studio

MATLAB

Embarcadero RAD Studio

Maple

Statistica

Cpenctsa 3amutel nHGopmarmu Secret Net Studio 8
Axanemunueckas nunensus Ha Y MK ViPNet "3amura cereit"”
Cnmcok ¢B0o60aHO pacnpoctpansiemoro I1O:
Qt Creator

JDK

PostgreSQL

Python IDLE
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Scilab

Visual studio code
Code::Blocks IDE

Visual Studio Community
Ubuntu linux

Oracle VM VirtualBox
Xunbuntu

LibreOffice

Calculate Linux

13. CHEIIMAJIBHBIE YCJIOBUA IJIsd OBYYAIOIIUXCA C OIT'PAHUYEHHBIMHU
BO3MOKHOCTAMMU 310POBbA

O6yuenue no OIIOII BO oOyuatomuxcst ¢ OrpaHH4eHHBIMA BO3MOKHOCTSIMH 3710POBbSI
OCYILECTBIISIETCSI C yYETOM OCOOEHHOCTEH ICUXO(PHU3NIECKOTO Pa3BUTHS, WHAWBUIYATbHBIX
BO3MOXKHOCTEH M COCTOSIHHMS 37I0pOBbsl Takux oOydaromuxcs. OOpa3zoBaHHe 0OydarOUIMXCS C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3I0POBBS MOXKET OBITH OpPraHU30BaHO KaK COBMECTHO C
JpyTuMH 00y4aroIUMHUCs, TaK U OTJENbHO. B ciydae Heo6XxoauMocTH, 00yJaromumMcs U3 4ucia
JWI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0pOBbsI (TI0 3asiBICHUIO OOYYaIOIIEToCs) MOTYT
Ope/UlaratbCsl OAHM M3 CIEAYIOIIMX BapUAHTOB BOCHPUATHS HHGPOPMALMU C YYETOM HX
VHAUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOEHHOCTEM:

— IS JIMI C HapyIICHUSIMH 3pEHHs: B MEYaTHOW (opMe YBEIMYECHHBIM MIPUPTOM; B dopme
3JIEKTPOHHOTO JOKYMeHTa; B ¢opme ayaunodaiina (mepeBoj ydeOHBIX MaTepuanoB B
aymunodopmar); B mevaTHOW ¢opme Ha s3bike bpaiins; WHIMBHIyalbHBIE KOHCYJIBTALUU C
IpUBJICUYECHHEM TH(IIOCYPIONIEPEBOAUNKA; MHIMBUyaIbHbIC 33/1aHUS U KOHCYJIbTALUH.

— JUIsl UL C HApYLIEHUSIMHU CcllyXa: B NedaTHOM ¢opme; B (opMe FJIEKTPOHHOTO JOKYMEHTa;
BUJEOMaTepuaigbl € CyOTMTpaMM; WHAMBHUIYalbHble KOHCYJIbTALlMM C IPUBJICYCHUEM
CypAOIEpeBOIUNKA; MHANBUIyaJIbHbIE 331aHUS U KOHCYJIbTaIUH.

— JUIsl JIUL C HApYyLIEHUSIMU OINOPHO-ABUTaTEIbHOIO ammapara: B Ne4aTtHoil ¢opme; B dopme
3JIEKTPOHHOI'0 IOKYMEHTa; B (hopMe ayanodaiina; MHIMBUYaTbHbIE 3a1aHUS] U KOHCYJIbTALHI.

B ciy4ae HEO0OXOIUMOCTH WCIIOJTb30BaHUS B y4ueOHOM rpoiiecce
YaCTUYHO/MCKIIIOYUTEIbHO JUCTAaHIMOHHBIX O00pa30BaTENIbHBIX TEXHOJOTMH, OpraHu3alus
pa6oter IIIIC ¢ obywatomumucs ¢ OB3 u uHBamuaamu mnpegycMaTpUBaeTcs B AJIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM Cpefie C YYEeTOM HX HHIUBUAYAIbHBIX MCUXO(DU3MUECKUX
0COOEHHOCTEH.

Pa3pé60TqHK //}& / M/ﬁ fﬁ O ey
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