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1. HEJIM U 3AJAYU OCBOEHUS JUCHUIIJINHDBI
Heabo npenomaBaHusi  TUCIHUIUIMHBI  SIBJIISIETCS ~ W3YYCHHE  CTYACHTAMH  BHJIOB
UH(POPMAIMOHHBIX TEXHOJIOTHI U MX IPUMEHEHHUs, METOJIOB M CPEIICTB pabOThI ¢ MH(OpMAaIei,
a TaKKe W3YYCHHE METOJOB PEIICHHS CHCTEM YPAaBHCHHI, HEPABEHCTB, ONTUMHU3AIMOHHBIX
3aJad M TOJArOTOBKA K WX AaKTHUBHOMY HCIIOJB30BAaHHMIO TIpM pEIICHUH 337ad B
poeCCUOHATILHOMN IeATEILHOCTH.
3aga4yu 0CBOEHHS TUCIUIIUHBI:

e qmoayuuTh HHPOpMaNUIO 00 oO0mel kiaccuuKanud BHIOB HH(POPMAIMOHHBIX
TEXHOJOTMH W WX peanu3alus B THPOMBIIUICHHOCTH, aJIMHHHCTPATHBHOM YIIPABJICHUH,
o0y4eHuu;

®  U3YYUTHh CUCTEMHBIN MOJXOJ K PEIICHUIO (PYHKIIMOHAIBHBIX 33/1a4 U K OpTaHU3aI[u1
MH(OPMaLIMOHHBIX [TPOLIECCOB,;

® U3y4yuTh OOBEKTHO-OPUECHTHPOBAHHBIC CPEIbl, (DYHKIMOHAIBHOE M JIOTUYECKOES
pOorpaMMHUPOBaHUe, HHPOPMAIIMOHHBIE TEXHOJIOTUU B PACIIPEIICIICHHBIX CUCTEMAaX, TEXHOJIOTUU
pa3paboTKK MPOTPaMMHOTO 00ECTICUCHHS;

® TIOJYYHTh HABBIKH MPAKTHYECKOW pPAaOOTHI IM0: KOJUPOBAHHUIO HHGPOPMAIINH;
UCITIOJIb30BAaHUI0  MHCTPYMEHTAJIBHBIX CHUCTEM Uil pa3pabOTKH  DKCIEPTHBIX  CHCTEM;
UCTIOJIB30BaHUIO MPUKIATHOTO M HHCTPYMEHTAIBHOTO MTPOTPAMMHOTO 00ecrieueHMsI.

2. MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOII

Kypc Bxomutr B oOs3arenbHyto 4vacte binoka 1 OcnoBno#t IIpodeccuonanbHoi
Oo0pazoBarenpHoll [Iporpammer OakanaBpuara 1o HanpasieHuto noxaroroBku 09.03.02 -
"MH}popMannoHHbIE CHCTEMBI U TEXHOJIOTHH'".

Jlisi yCTIenmHOTO OCBOCHHUS JUCHUILIUHBI HEOOXOAMMO OCBOEHHE Ha 0a30BOM YPOBHE
mucuuiuive: MHdopMaTrka 1 mporpaMMupoBanue, TexHonorus nporpaMMupoBanus, Beenenue
B CIEUHUAJIbHOCTh, TEXHONOTWs pa3pabOTKHM MporpaMMHOro obecredeHus, TexHojorus
nporpaMMupoBanusi, OnepanvoHHbIE CUCTEMbI U O0OJOYKH, APXUTEKTypa BBIYHUCIUTENBHBIX
CHCTEM U KOMITBIOTEPHBIX cUCTeM, [IporpammupoBanue B cpeae Windows.

JlMcuuIUIMHA — 3aKJIaJbIBaeT 3HAHUSA, HEOOXOAMMBIE JUISI U3YYEHHs CIEAYIOIIHUX
JUCLATIIINH OIIOIT: Cucremsl HCKYCCTBEHHOT'O VMHTEJUIEKTA, Kpunrorpadus,
AJMMHHCTpUpPOBaHHE MH(OPMAIIMOHHBIX cucTeM, CHCTeMBbl MPUHATUS PELIeHUH, a TaKxkKe MpH
MPOXOXKACHUU MPAKTHUKHU U MOATOTOBKE K TOCYJAapCTBEHHOM UTOTOBOM aTTECTAlUH.

3. NEPEYEHD IJIAHUPYEMBIX PE3YJIbTATOB OBYYEHHUS [TO
JTUCHUTILIMHE (MOAYJII0), COOTHECEHHBIX C
MJIAHUPYEMBIMHU PE3YJBTATAMU OCBOEHUS OCHOBHOM
MPO®PECCUOHAJBHOM OBPA3BOBATEJBbHON ITPOTPAMMBI

Koa n naumenoBanue IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUY€eHUs 1O
peaan3yemMoii AUCHHILINHE (MOIYJ/II0), COOTHECEHHBIX ¢ HHAUKATOPAMM
KOMIIeTeHI[HH AOCTHKEHHUS] KOMIIeTeHIHii
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IK-10

CnocobeH ynpasisTh
MPOrPaMMHO-AIIapaTHBIMH
cpencTBaMu HHOOPMAIIMOHHBIX
CHCTEM

3HaTh: O NPHUHIMIAX Tepelayd TaHHBIX; O KOMITBIOTEPHBIX TEXHOJOTHSX
MHTEJUIEKTYaIbHONH TOJICP)KKH  YNPaBICHYECKUX peIIeHHH; O BHIAX
CEpBUCOB B VIHTEPHET-TEXHOJIOTHSX; O NPUHLMUIIAX MOUCKAa U 00paboTKH
nH(opMaluK; 0 TEXHOJIOTHAX pPa3pabOTKH, CO3MaHUsS, U CONPOBOXKICHUS
MPOTPAMMHOTO 00CCTICUCHUSI.

HalpaBlCHUS pa3BUTHA HHOOPMAUMOHHBIX TEXHOJOTHH, COBPEMEHHBIX
CHCTEMHBIX IPOrPaMMHBIX CPEACTB, TEHIACHIMH pa3BUTUA QYHKUUH |
APXUTEKTYp INPOOIEMHO-OPUCHTHPOBAHHBIX IPOIPAMMHBEIX CHCTEM H
KOMIIIEKCOB B IPO()ECCHOHAIBHON e TSIBHOCTH.

YMmerb: UCHONIB30BaTh cepBUCH VHTepHEeTa Tipu 00paboTke MH(DOpMAIHH;
OLIEHMBATh MH(POPMATUBHOCTH 00pabaThIBaEMbIX JTaHHBIX.

UCIIOJIb30BaTh MH(MOPMAIMOHHBIE TEXHOJIOTHH, COBPEMEHHBIE CHUCTEMHBIE
NpOTpaMMHBIE CPEJICTBA W Cpelnsl pa3pabOTKH B MpogecCHOHATBHON
JIeSITeIIbHOCTH.

Baagerhb: cHCTEMHBIM MOJXOJOM K PELICHUIO (DYHKIMOHAJIBHBIX 3a1ad U K
opraHuzanuM  MH(QOPMALMOHHBIX  IPOLECCOB; METOJAaMHM  Hepeladu
UHGPOPMALUH TI0 CETH.

HAaBBIKAMH HPUMCHCHHS HHQPOPMALMOHHBIX TEXHOJOTMH U  CPEACTB
pa3paboTKU B IPOECCHOHATIBHON e TeIEHOCTH.

4. OBIIASA TPYAOEMKOCTDH INCHUIIJINHBI
4.1. O0beM IMCIHHUILIAHBI B 3a49€THBIX ¢IHHHIAX (Bcero): 2
4.2. O0beM TUCHUIUTHHBI 10 BUAAM y4eOHOI padoTsl (B yacax): 72

Bup yueOHoii padoThl KonuyecTBo yacos
(¢popma o0yveHus1
04Has)
Bcero no B 1.4. mo
IJIaHYy cemMecTpam
7
1 2 3
KonrtakTHas paboTa 00ydaronuxcs ¢ MpenoiaBaTesieM B 36 36
co0TBeTCTBUH C YII
AyZIUTOpPHBIE 3aHITHSL: 36 36
Jlexknnu - -
CeMHHapB! U IPAKTHUYECKUE 3aHATUS 18 18\18*
JlaGopaTopHbie pabOThI, TPAKTUKYMBI 18 18\18*
CamocrosiTenpHas paboTta 36 36
dopma TeKyIIero KOHTPOJIs 3HAHUH U KOHTPOJIS
CaMOCTOSITENIbHON pabOThI: TECTUPOBAHKE, KOHTP. padoTa,
KOJIJIOKBHYM, pedepar u jip. (He MeHee 2 BUJOB)
KypcoBas pabora - -
Bunbl npomexyTodHO# aTTecTanuu (9K3aMeH, 3a4eT) 3a4eT 3a4eT
Bcero gacoB o aucuuniinge 72 72
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*KonnyectBo uwacoB paboter IIIIC ¢ oOyuarommMucs B AMCTAaHIMOHHOM (opmare c
MPUMEHEHUEM DJIEKTPOHHOTO O0yUYeHUS
B ciayyae HeoOXOAMMOCTH HCHOJB30BAHUS B Yy4EOHOM MPOLECCE YACTUYHO/MCKIIOUUTEIHHO
JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH B Tabmuue yepes
Kor4uecTBO YacoB pabotsl [IT1IC ¢ oOydaromuMucs Ui MPOBEACHUS 3aHITHIA B TUCTAHIIUOHHOM
dbopMmaTe ¢ IPUMEHEHUEM AJIEKTPOHHOTO 00YUECHHUS.

4.3. Coaep:xanue AUCUUILTUHBI (MoayJisi.) Pacnipeenenue 4acoB 1o reMaM U BUAaM

yueOHo# padoThI:

®opma 00yueHus1: oUHas

CJICHI  YKa3bIBac€TCA

Bujabl yueOHbIX 3aHATHH dopma
Amriope T sy [ e | I
Ha3zBaumue pa3ie/ios JecKue Jladopa THB osiTeb P
H TEM IR 3aHATH TOpHbIE HHTEep HadA SHatH
Jlexkuun padoThI aKTUB
A, . padora
e ,(JIPAKTH HON
e KYMbI dopme
1 2 3 4 5 6 7
Pasnen 1. KITIACCUOUKALINS MHOOPMAILIMOHHBIX TEXHOJIOI I
1. Conepxanue Jomarmau
nH(pOpMaITMOHHOM € 3aJIaHusl.
TEXHOJIOTHH KaK Jlaboparo
COCTaBHOM 4acTu 4 ) 1 1 1 5 pHBIE
UH(pOpPMATHKH. paboTHI.
Teszaypyc nis
UH(HOPMaIIMOHHBIX
TEXHOJIOTHIA.
2. Dransl pa3BUTHS Jomatnu
UH(OpPMaAITMOHHBIX € 3aJlaHus.
TexHojoruil. O6mmas Jlaboparo
KJ1acCU(pUKaLus pHBIE
BHJIOB paboTHLI.
MH(}OPMaILIMOHHBIX 4 - 1 1 1 2
TEXHOJIOTHIA.
Knaccudukanus ut
10 TUITY
oOpabaTbiBaeMOi
uHpopMalun
3. Knaccuduxanms Homaritu
10 BUY 3a/1a4. € 3aJIaHus.
Knaccudukamms mo 4 ) 1 1 1 2 JlaGopaTto
TUTIaM pHBIE
MOb30BATENBCKOTO PaGOTSL.
uHTepdeiica
4. Knaccudukanus 4 ) 1 1 1 2 Jomamau
10 CTETICHH MX € 3aJIaHus.
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B3aUMOJICUCTBUA JlaGopato
MEXy COOOH. pHBIE
Knaccudukamms mo paboTHI.
npo0iemawm,
CTOSIIME Ha ITYTH
uHpOpMaTU3ALUU
oOmiecTBa

Paznen 2. YPOBHU MTHOOPMAIIMOHHBIX TEXHOJIOI M

5. bazoBas Jomarnau
uH(pOpMaMOHHAS € 3aJaHu.
TEXHOJIOTHSI. JlaGoparo

. 2
KonnenryanbHb1i 4 - 1 1 1 pHBIE
YpOBEHb 0a30BOM paboTHI.
UH(POPMALIMOHHOM
TEXHOJIOTHH

6. Jlornueckuii Jlomanrau
YPOBEHb CO3JIaHU € 3aJaHMs.
nH(pOpMaITMOHHOM JlaGopato
TEXHOJIOTHH. 4 - 1 1 1 2 pHBIE
Moaenu 6a3oBoH paboTHI.
UH(POPMALMOHHOM
TEXHOJIOTHH.

7. KonkpetHas Jomamuu
uH(pOpMalOHHAs € 3aJaHusl.
TEXHOJIOTHSI. 4 ) 1 1 1 5 JlabopaTto
Cocrasnsromue pHbBIE
UH(POPMAIIMOHHBIX paboThL.
TEXHOJIOTHM.

Pasnen 3. METOJIbI 1 CPEJJCTBA MTHOOPMAIIMOHHBIX TEXHOJIOI M

8. Ctpykrypa Jomatnu
UH(OPMAITMOHHBIX € 3aJIaHMs.
TEXHOJIOTUH U 5 Jlaboparo
3aKOHBI €€ 4 - 1 1 1 pHBIE
noctpoenus. Llensp, paboTHLI.
NpeMET, CPEICTBA
TEXHOJIOTHH

9. Meronomnorus u Jomarau
cpezicTBa € 3aJaHMsl.
peanu3arui. JlaGoparo
OpranuzanuoHHas u pHBIE
GbyHKIIMOHAIbHAs 4 ) 1 1 1 2 paboTHL.
CTPYKTYpa,

MaTeMaTHYECKHe,

TEXHUYECKUE U

MH(pOpMallMOHHbIE
CpEJCTBA.

10. Texnomorus Jomanrau
pPY4YHOTO 6 - 2 2 1 2 € 3aJaHMsL.
yIpaBJIeHUsI. Jlaboparo
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VYnpasienue ¢
MaIIMHHOMN
00paboTKOi
JTAHHBIX.

pHBIC
paboTHLI.

11.
ABTOMAaTU3UPOBaAHH
o€ yrpaBlieHUE JIIs
TEXHOJIOTHYECKOTO
YpOBHS
MIPOU3BO/ICTBA.
OpranuzainoHHO-
SKOHOMMUYECKHI
YpOBEHb
YIpaBJICHHUS.

Jomarmau
€ 3aJaHMs.
JlaGopato
pHBIC
paboTHI.

12. CucremHbIi
MOJIXO/1 K PEIICHHIO
(bYHKLINOHATIBHBIX
3a1a4 ¥ K
OpraHu3aluu
UH(POPMAIIMOHHBIX
IPOLIECCOB.
Xapakrep
(bYHKLIMOHUPOBAHUS
(neTepMUHUPOBAHH
bI€ U
BEPOSTHOCTHBIE)

Jlomanrau
€ 3aJaHMs.
JlaGopato
pHBIC
paboTHI.

13. Kputepuit
CIIOKHOCTH.
IIpoctslie
JTUHAMUYCCKUE
cucteMbl. CI0KHBIC
cucteMbl. O4eHb
CIIOKHBIE CUCTEMBI.
Hanmuane
CTPYKTYPBHI.
Hanwmuue equnoit
eI
(YHKIIMOHUPOBAHHUS. 4 -
Y CTOMYHBOCTS K
BHEIIHUM U
BHYTPEHHUM
BO3MYIIIECHUSIM.
KomniekcHbIN
COCTaB CHCTEMEI.
CnocoOHOCTh K
pa3BUTHIO (U B
npejaene
CIIOCOOHOCTB K
caMOOOYUYEHHIO).

Jlomairau
€ 3aJaHMusl.
Jlaboparo
pHBIC
paboTHI.

dopma
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Paszen 4. PEAJIU3AIIA MHOOPMAITMOHHBIX TEXHOJIOI' MM

14. 2 Jlomaiau
HNHCcTpyMeHTapuii € 3a/1aHu4.
p—— 4 ) 1 1 1 Jla6oparo
UH(OPMAIIMOHHBIX
TEXHOJIOTHIA. pHBbIE
paboTHI.
2 Jlomarau
15. Ilporpammuoe € 3a/1aHus.
06ecn£qegne DBM 4 ) 1 1 1 Jlabopato
pHbIE
paboTHI.
2 Jlomamsau
€ 3aJIaHus.
16. Cucremnoe I10 4 - 1 1 1 JlaGopato
pHbIE
paboTHI.
Jomarau
€ 3aJjaHus.
rllé Hpukinanuoe 4 ; 1 1 1 2 JIabopato
pHbBIC
paboTHI.
Hroro: 72 - 18 18 18 36

5.COAEP/)KAHUE JTUCHUJIUHbBI (MOAYJIS)

Paznea 1. KIACCU®UKALUS NHOOPMAIIMOHHBIX TEXHOJIOT KA.

Tema 1. Conepxanue HHGOPMAIMOHHOM TEXHOJOTMM Kak COCTaBHOW 4acTu
uHpopmaruku. Tezaypyc s HHPOPMALMOHHBIX TEXHOIOTHH.

Tema 2. Drtanbel pa3BuTHs HHGOPMAIMOHHBIX TeXHoJorui. OOmas kiaccudukanus
BUJOB HH(MOpPMALMOHHBIX TexHoioruil. Krnaccudukamus wur mno Tumy oOpabaTsiBaeMoil
uHpOpMaLun

Tema 3. Kiaccupukanuss mno Buay 3agad. Krnaccuduxamus mno Tunam
MOJIb30BaTENbCKOI0 HHTEp(detica

Tema 4. Knaccudukanus 0O CTENEHM HX B3aUMOJEHCTBUS MEXKAY COOOM.
Knaccugukarus no npobiemam, CTosiIe Ha MyTH HHPOPMATHU3aLUHU O0IECTBA

Pazznea 2. YPOBHU HH®OPMAIIMOHHBIX TEXHOJIOT ATA.

Tema 5. bazoBas nnpopmanmonHas TexHonorus. KonnenrtyanabHblii ypoBeHb 0a30BOM
MH(OPMaLIMOHHON TEXHOJIOTUH

Tema 6. Jlornueckuii ypoBeHb cO3AaHUs HMHGOPMAIMOHHON TeXHOJOrMH. Monenu
06a30Boi HHOOPMAITMOHHONW TEXHOJIOTHH.

Tema 7. KonkperHas  uH(opmMmanuoHHas  TexHosorus.  Cocrapistomue
MH(OPMALIMOHHBIX TEXHOJIOTHH.

Paznea 3. METO/IbI U CPEJICTBA UH®OPMAIIMOHHBIX TEXHOJIOT ATA.

Tema 8. CtpykTypa nH()OpPMAIMOHHBIX TEXHOJOTHUH M 3aKOHBI ee mocTtpoeHwus. Llemns,
IIPEIMET, CPEACTBA TEXHOIOTHH

Tema 9. Metonmonorust u cpeacta peanmusanuu. Opranu3aoHHas U GyHKIIMOHATbHAS
CTPYKTYpa, MaTeMaTHYeCKue, TEXHUYEeCKHEe U NH(POPMAIIMOHHbIE CPE/ICTBA.

Tema 10. TexHomorus py4Horo ympasjieHHs. YIpaBlIeHHE C MAIIUHHOW 00paboTKOI
JTAaHHBIX.

Tema 11. ABTOMAaTHM3MpPOBaHHOE YNpaBICHUE Ji TEXHOJOTHYECKOIO YPOBHSA
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pou3BoACTBA. OpraHu3alOHHO-3KOHOMHYECKUN YPOBEHD YIIPABIICHUS.

Tema 12. CucreMHBIH MOAXOJ K PEIICHUIO (PYHKIMOHAIBHBIX 337a4 M K OpraHU3aluu
MH(OPMALIMOHHBIX ~MPOILIECCOB. Xapaktep (YHKUMOHUPOBAHUS (IETEPMUHUPOBAHHBIE U
BEPOSITHOCTHBIE).

Tema 13. Kpurepuit cinoxnoctu. Ilpocteie auHamuueckue cuctemsbl. CIlIOXKHbBIE
cucteMbl. OueHb cHoxHble cucrteMbl. Hannuue crpykrypbl. Hamuuue egunoi 1enu
GyHKIIMOHUPOBAaHUSL. Y CTOWYMBOCTD K BHEITHUM U BHYTPEHHUM BO3MYIIEHUSM. KoMILieKCHBIH
cocraB cuctembl. CIIOCOOHOCTB K pa3BUTHIO (U B Mpeelie CIOCOOHOCTh K CaMOOOYUCHUIO).

Paznea 4. PEAJIM3ALIMSA NH®OPMAIIMOHHBIX TEXHOJIOT Ui

Tema 14. acTpyMeHTapHii HHPOPMALIMOHHBIX TEXHOJIOTHHA.

Tema 16. Cucremnoe I10.

Tema 17. Ilpuxnagnoe I10.

6. TEMbI TIPAKTUYECKHNX U CEMUHAPCKUX 3AHATHUHI
Paznea 1. KIACCUPUKAIIMS NHOOPMAIIMOHHBIX TEXHOJIOT M.
1. [Ipencrasnenue undopmaiuu B 9BM. Cuctembl CUUCIICHHUS.
2. AnroputMbl. MeTobI 3aITUCH.
3. Tunsl aIrOpUTMOB.
4. OcHoBHBI€E 3Talbl peieHus B O9BM.
Paznen 2. YPOBHH HH®OPMAIIMOHHBIX TEXHOJIOTI .
1. Anre6Gpa norvka v JBOMYHOE KOJUPOBAHUE.
2. PenieHne JTOTMYECKHX 337249 CPECTBAMU aITeOPhI JTOTHUKH.
3. Pemenne noruveckux 3agaq TaOIUYHBIM CIIOCOOOM.
4. Peniennie TOTMUECKUX 3a/1a4 C TTIOMOIIBIO PACCYKICHHI.
5. CucteMbl KOIMPOBaHUS UH(DOPMALIUH.
Paznen 3. METO/IbI M CPEJICTBA HH®OPMAIIMOHHBIX TEXHOJIOT' A,
1. CucrteMHbIii TOAXOJ K pELIEHUI0 (PYHKIMOHAIBHBIX 3aad M K OpraHu3aluu
MH(OPMALIMOHHBIX NTPOLIECCOB.
2. OrmpeneneHre OCHOBHBIX MPOOJIEM OpraHU3allMd U CHOC00ax WX YCTpPaHEHHUs C
MTOMOIIbIO UH(HOPMAITUOHHBIX CUCTEM.
3. ®opMupoBaHHE OCHOBHBIX IIeNIel U 3a7a4 IPOEKTa aBTOMATHU3AIINH.
Paznen 4. PEAJIM3AIINA NMHO®OPMAIIMOHHBIX TEXHOJIOT WM.
1. Anroputmbl. MeTobI 3aMUCH.
2. Turel anropuT™MOB.
3. OcHoBHBIE 3Tanbl petienns B OBM.
4. Metosl 3aUTHI HH(POpMAIUH.

7.JJABOPATOPHBIE PABOTbBI, IPAKTUKYMBbI

JlaGopaTopHas paGora 1. PemieHue HeJIMHeiiHBIX yPaBHEHMIA.

Hean pa6oThl: OCBOUTH

® [pUEMbl HAXOXKJCHUS JeHCTBUTENBHBIX KOPHEH (PYHKIIMM OHOTO MEPEMEHHOr0 Ha 3aJaHHOM
MHTEpBaJIe CPEICTBAMH JIEKTPOHHBIX TaOJINI;

® HaBBIKK TaOynupoBaHUs QYHKIUMHU U MOCTPOEHUS rpaduka GyHKIIMHN HAa 3aJaHHOM WHTEpBaJe.

Yxa3aHusi K BbINOJTHEHUIO padoThlI.

YA00GHBIM U MPOCTHIM JUISl IOHUMAaHUSI MHCTPYMEHTOM pEIICHUs] YPaBHEHHUH SBIIETCS
pexxum [lonbop mapamerpa. OH peanu3yeT ajiropuTM YHCICHHOTO pELIEHHUs YpaBHEHMS,
3aBHCSILEro OT OJHOM WJIM HECKOJIBbKUX MepeMeHHbIX. [Ipu paboTe ¢ mo0bIMU TPOrpaMMHBIMU
CpeACTBaMU He cleAyeT 3a0bIBaTh O MaTeMaTH4YecKOW CTOpOHE NpoOJIeMbl: BO-IIEPBBIX,
ypaBHEHHE MPOCTO MOKET HE UMETh PELICHHM, BO-BTOPBIX, YUCICHHBIA aJITOPUTM, JIeXKalIui B
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OCHOBC IIpOIrpaMMHOC HaHCTpOﬁKH, MOXET B TEX HWJIM HHBIX YCIOBUAX OKa3aTbCAd

PACXOSALIMMCSL.

[Tycte F(x) - HenpepsiBHast GYHKIUS OJAHOTO JEHCTBUTENBHOrO nepemMeHHoro. [lycts orpe3ok
[a,b] comepxur Hyab ¢yHkumu F(x). Torma pemienne ypaBuenus F(X)=0 3axmrouaercs B

BBITIOJITHCHHHU CICAYIOHIUX IIaroB:

1. BeiOpats m100y10 siueiiky pabodero JUCTa U JaTh €l UMs «X», YKa3aB €ro B BEpPXHEM JIEBOM
yIiay JKpaHa, JeBee CTPOKM BBOJAA. 3aHECTH B SUEWKy X J000€ YHUCIO M3 3aJaHHOIO
MHTEpBaJIa, KOTOPOe OyAeT HauYaIbHBIM MPUOIMKESHUEM JUISI PEILICHHS YPAaBHEHHSL.

2. B nro0oii apyroil siaeiike TUCTa 3ammcarth apuPMETHUECKOE BBIPAXKECHUE, 3aBHCAINCE OT X:

=F(x).

3. Bemonauts komanay Cepsuc / [Togbop mapamerpa, 3al10JIHUB JUAIOTOBOE OKHO CJICTYIOIIAM

obOpazoM:

e VYCTaHOBUTH B SYEHKE - 3[€Ch YKAa3bIBACTCS aJpec SYCHMKH, B KOTOPOM 3amucaHa

byuxuusa =F(X);

e 3HayeHHE - B AaHHOM CJIydac 3TO 0, T.K. I OHIPCACICHUA KOpHefI (1)YHKI_II/I${

npupaBHUBaeTcs K Hyimo F(X)=0;

e l3MmeHss 3HAaYCHMS STYEMKH - 3[1eCh CIeAyeT yKa3aTh aIpec SYEUKU, IPUHATOM 3a X;

e [lo BRIBOIMMOMY B pe3yJbTHpYIOLIEE OKHO TekyliemMy 3Ha4eHHIO MOYKHO CYIUTBh O

CTENEHU TOYHOCTU HAWJIEHHOTO pe3yJIbTara.
BapuanTbl 3a1anmii.

Pemmth ypaBHEHHE COTJIACHO BapHaHTy M TOCTPOUTH rpaduk (YHKIUM Ha 3aJaHHOM

HHTCPBAJIC.
YpaBHeHue HNuTepBan
1. 3*sin(\ (X))+0.35*X-3.8 =0 [2.0:3.0]
2. 0.25*X°+X-1.2502 = 0 [0.0;20]
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 [00:1.0]
6. 3*X-4*In(X)-5 =0 [2.0;4.0]
7.\ (1-0.4*X?)-arccos(X) = 0 [00:1.0]
8. e*-e”*-2=0 [00:;1.0]
9. X-2+sin(1/X) = 0 [1.0;2.0]
10.e"+In(X)-10*X = 0 [3.0;4.0]
11.1-X+sin(X)-In(1+X) =0 [0.0;15]
12.3*X-14+e”*-e* = 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]
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15.X%-In(1+X)-3=0 [2.0;3.0]
16.2*X*sin(X)-cos(X) =0 [04;10]
17.In(X)-X+1.8 =0 [2.0;3.0]
18.X*tg(X)-1/3=0 [02;1.0]
19.0.4+arctg(V(X))-X = 0 [1.0;2.0]
20.N(1-X)-cos(V(1-X)) = 0 [00;1.0]
21 X+V(X)+X*%-2.5 = 0 [04:1.0]
22.sin(X%)+cos(X*)-10*X = 0 [00;1.0]
23.X-2+sin(1/X) = 0 [1.2;20]
24.cos(X)-e”“+X-1 =0 [1.0:;2.0]

JladopaTropnasi padora 2. PelieHue onTUMHU3ANMOHHBIX 3a/1a4.
Hean pa6oThl: OCBOUTH
® TI0CTPOCHHE MAaTeMAaTUYECKOM MOJeNU 3aaui IJIaHUPOBAHUS U TPAHCTIOPTHOM 3aj1auu;
® CpEeICTBA 3JEKTPOHHBIX TAOIUIL JJIsl PELIEHUS 3a1a4 ONTUMU3ALINH.
Yka3aHusi K BbINOJHEHUIO padoThl.
B uncrpymenrapun Excel, 1ocTynmHOM 1oib30BaTeNo. €CTh MOIIHOE CPEJICTBO, MO3BOJISIOIEE B
ofmeM ciy4yae pemaTh 3aJadd HEJIMHEWHOTO MporpaMMUpoOBaHus, -  Pemartens wiu
OnTtumuszarop. 3agauu, KOTOPbIE MOYKHO PEIIUTh C MOMOIbI0 PemaTtens. B o0uieil mocTaHOBKe
bopMupyroTCS TaK:

Hantm X1, X2, ..., Xpn takue, yto F(X1, X2, ..., Xp ) —>{max; min; =value} npu
orparnyeHusnx: Gi(Xy, Xz, ..., Xn) {<=;>=;=}value.
Hckomble mepeMeHHble - sueliku pabOodero smcra Excel - HaspBaloTcs peryiavpyemMbIMU
(m3meHsiembiMu) siueiikamu. LleneBas ¢ynkius F(xi, Xp, ..., Xn), Ha3plBaeMas HHOT/IA MPOCTO
LeNIbIO, JIOJKHA 3a7laBaThCsl B BUAE (POpMyJbl B siuelike pabodero gucrta. OTta Gpopmysa MOXKET
coJepkath (DYHKIMM U JIOJDKHA 3aBUCETh OT PEryjJupyeMbIX suyeek. B MOMEHT mocTaHOBKH
3a/1aud  OTPENENSETCsl, YTO JeNaTh C 1eleBod ¢GyHKuue. Bo3mokeH BBIOOp OIHOTO U3
BapHAHTOB:
e HaiiTu MakcumyM neneBoit Gpyukiun F(x1, X, ..., Xp);

e HaiiTh MUHUMYM IienieBor GyHKIMH F(X1, X2, ..., Xn);

L4 I[O6I/ITBC$I TOTO, YTOOBI nejacBas (bYHKI_II/IH nMmceia (I)I/IKCI/IpOBaHHOC 3HA4YCHUC!:

F(X1, X2, ..., Xn)=A.

Oyukiuu Gi(X1, X2, ..., Xn) Ha3bIBAIOTCSA OrpaHHYCHUSIMH. VX MOXHO 3a/1aTh KaK B BHJIE
PaBEHCTB, TaK W HEpaBeHCTB. Ha perynupyemple SYEHKHM MOXKHO HAJOXKHUTh JOMNOJHUTEIbHBIE
OTPAaHUYEHUS: TTOJOKUTEIHHBIX W/UITU TIEJIBIX YHCET.

Takum o0pazoM, MaremMaTH4ecKass MOJEIh 3a/Ja4ydl ONTHMH3AIUHM BBITJSAUT CIETYIOIIUM
obpazoM:

HckoMbIe BeJIUYNHBI:
X11 X21 [EER] Xn
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eneBast pyHKuus:

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

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

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

IToxg 5Ty mocraHOBKY IOANANAET CaMbIi IIMPOKUK KPYr 3aJad ONTHUMHU3ALHUH, B TOM
YHUCJIE PpEUICHHE DA3JIMYHBIX YPABHEHMM UM CHCTEM YPAaBHCHMM, 3aJadyd JIMHEWHOTO U
HEJIMHEHHOr0 IporpamMmupoBanus. MHorna g pemeHuss KOHKPETHOM ONTHUMHU3ALlMOHHON
3ajjaud TpeOyroTCs CHEMaIbHO AJIS Hee CKOHCTPYMpPOBAaHHbIE MeTOAbl. Pemarens uMeer B
CBOEM apCEHAJIe€ MOIIHbIE YHHUBEPCAJIbHBIE METOJbl PEIICHUs MOJO0OHBIX 3aJau: METOJ
0000I1IEHHOr0 I'paJUeHTa, CUMIUIEKC-METO, METOJ BeTBel M rpanul. Tak uto B Oosiee win
MEHEE IPOCTBIX CIIy4asX MOYKHO HaAeAThCA Ha ycnex. Kcratw, MOMHMO pelIeHHs, IeracTcs U
JOTIONIHUTENbHBIA aHanu3. Hampumep, nns 3amad JMHEMHOrO NPOrpaMMHUPOBAHUSA JIE1AETCS
aHaJIu3 Ha YyBCTBUTEIBHOCTb, ITO3BOJSIOIIMNA IIOHSATh, HACKOJBKO IIOJYYEHHOE pelIeHue
HEYYBCTBUTEIBHO K M3MEHEHMIO orpaHndyeHud. [IpenycmMoTpeHa M BO3MOXKHOCTH YIPABICHUS
IIPOLIECCOM ITOMCKA PEUICHUS.

JoctarouHo 3((EKTUBHBIM HMHCTPYMEHTOM pEIICHUS ONTHMHU3ALMOHHBIX 3a7ay
ABJIIE€TCS porpamMmHas Hajactpoiika [louck pemenus. s permenus 3a1a4u HEOOX0AUMO:
1. Ha pabouem snucte BbIOpaTh OJIOK S4YEEK MOJ] pa3MellleHUe TEPEMEHHBIX X1, X2, ..., Xn ;

2. B kakoii-nmubo suyeiike pa3MecTuTh 1neieByto pyHkmnuto =F(X1, Xz, ..., Xn);
3. Ha pabGouem nucrte 3anmucarb OrpaHuICHUS:

:G].(Xll X21 ey Xn)
=Ga(X1, X2, «.vy Xn)

=Gm(X1, X2, ..., Xn) H 3aMOJHUATH TAATOTOBOE OKHO [ToMCKa pereHus..

OnTuMHU3alMoOHHBIE 3a/la4yd (337a4d JTMHEHHOTO MPOTrPaMMHUPOBAHMS, B YACTHOCTH) SIBISIOTCS
MaTeMaTUYECKUMH MOJIEIIIMU MHOTOYHCIIEHHBIX 3a/1a4 TEXHUKO-3KOHOMHYECKOTO COJIEPKAHMUS.
TakoBeIMH, HampuMep, SBISIFOTCS 3a/addl TUIAHHUPOBAHUS pPabOThl MPEANPUSTUS, APYTUM
XapakTepPHbIM MPUMEPOM MPUKIATHBIX 3a4a4 JIMHEHHOTO MPOrpaMMHUPOBAHUS  SIBISETCS
TPaHCIOPTHAs 3a/1a4a.

BapuanTsl 3axanus 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
x3 + 3x4 <=15 X3+ x4<=2
F=39.5(3.5;0;9; 2) F=15 (0; 5; 0; 0)
3.5x1 +4x2 --> 4, 5x1 + 6X2 + 4x3 + 7x4 --> max
X1+ x2 <=18 2X1 + 3x2 + 2x3 + 3x4 <= 150
2x1 + x2 <=20 4x1 + 5x2 <= 80
X1+ X2 <=9 3x1 + 2x2 <=60
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x2 <=10

-3x1 +4x2 >=12
X2 >=5
F=65 (5; 10)

5. x1 + 2x2 - 3x3 + 5x4 -->max
X1 +2%x2 - 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 -2x2 - 3x4 - 2x6 <= 12
4Ax2 + 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+6x4-5%5 --> max
2X1+4x2+ X3+ x4-2x5 <=28
x1-2x2+ x4+ x5 <=31
-X1+3x2+5x3+4x4-8x5 <=118
F=175 (0; 0; 0; 30; 1)
15.-3x1+5x2-3x3+x4+x5+8%x6-->max
X1-3x2+4x3+5x4-6x5+x6 =60
Tx1-17x2+26x3+31x4-35x5+6x6 =420

F=3420 (0; 0; 0; 0; 60; 420)

17. -4x1 - 7x2 - 8x3 -5x4 --> max

®dopma

X3+ x4 <=90
2x3 +4x4 <= 80

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

6. 2x1 + 5x2 - 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
3Xx1+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+5x2-3x3-4x4+2x5+ x6 = 120
2X1+9x2-5x3-7x4+4x5+2x6<= 320

F=3920 (0; 0; 0; 80; 0; 440)

16. 5x1 -x2+8x3+10x4-5x5+x6 -->max

2x1 -x2+3x3+ x5 -x6 = 36

-X1+2x2+ X3+ 2x4+2x6 = 20

3x1 -x2+2x3- x4+3x5+x6 =30

F=232 (12; 0; 4; 14; 0; 0)

18. -2x1 + 3x2 - 6x3- x4 --> min
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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
3x1 + 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 6Xx1 + 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 - xXb+2x6 <=36
>=12 -X1 + 3X2 + 4x3 + 2x4 + 3x6 =24
2.5x1 -0.125%2 +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)

Bapuants! 3ananus 2.
1. JIns u3rotoBieHus Tpex BumoB u3aenuit A, B u C wucnonb3yercs TokapHoe, ¢dpe3epHoe,
CBapoyHOe M NUTH(OoBaIbHOE 000pyAOBaHUE. 3aTpaThl BPEMEHU Ha 00paOOTKY OJTHOTO H3IETHs
JUISE KQKJIOTO MX TUIIOB O0OpYyIOBaHMs yKa3aHbl B Tabnuie. B Hell ke ykazaH oOmuit ¢oHI
pabodero BPEeMEHH KaKJOTO W3 THIIOB HCIIOJIBE3YeMOTO OOOpYAOBaHUs, a TaKXkKe MPUOBLIL OT
peanu3ainuy OJHOTO U3AENus KaXXI0ro BUA.

Tun 3arpaThl BpeMEHH (CTaHKO-Y) OO0t poHx
000pyI0BaHUs Ha 00paboOTKy OJTHOTO pabouero BpeM. 000py10BaHUS
U3IENUS B Yac
A B C
®dpesepHoe 2 4 5 120
TokapHoe 1 8 6 280
CapouHoe 7 4 5 240
HInudosansHoe 4 6 7 360
[Ipuosu1H PYO. 10 14 12

Tpebyercst onmpenenuTh, CKOIbKO M3JIEIHA M KaKOTO BHJA CIEAYeT U3TOTOBUTH MPEANPHUSITHIO,
YTOOBI MPUOBLIb OT UX pealn3aly Obljla MAaKCUMAJIbHOM.

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

2. Ilpomyknueir TOPOJICKOTO MOJIOYHOTO 3aBOja SIBJISIIOTCA  MOJIOKO, Keup W cMeraHa,
pacdacoBanHble B OyThuiku. Ha mpoumsBoactBo 1T momnoka, kedupa M cMeTaHbl TpeOyercs
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coorBerctBeHHO 1010, 1010 u 9450 xr monoka. [Ipu 3TOM 3aTparbl pabodyero BpeMEHH NpHU
pasnuBe 1 T Monoka u kepupa cocraBisior 0,18 u 0,19 mammno-4. Ha pachacoBke 1 T cmeTanbl
3aHATHI CIelMajJbHbIE aBTOMAaThl B TeueHue 3,25 4.  Bcero  ang  mpou3BOJCTBA
LEJIbHOMOJIOYHOM MPOAYKIIMU 3aBOJ MokeT wucnoib3oBarh 136000 kr momoka. OcHOBHOE
o0opysoBaHuE MOXET ObITh 3aHATO B TeueHue 21,4 MammHO-4, a aBTOMATHI 10 pacgacoBKe
cMeTaHbl - B TedyeHue 16,25 4. Ilpubbuib ot peanmzammu IT Mosioka, kepupa U cMeTaHbl
cootBeTcTBeHHO paBHa 30, 22 u 136 py0. 3aBoa AOKEH €XKEAHEBHO MPOM3BOIUTHL HE MEHEe
100 T momnoka, pacacoBanHOro B OyThUTKH. Ha pou3BOICTBO APYroil MpoayKIUU HE MMEETCS
HUKAKHX OTPaHHYCHUM.

TpeOyercs ompenenuTh, KaKylo MPOAYKIUIO U B KAKOM KOJHYECTBE CIICIYET €XKEIHECBHO
M3TOTaBIIMBATh 3aBOAY, UTOOBI MPUOBLIbL OT €€ peain3aluu Obljia MaKCUMAJIbHOM.

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

3. B Tpex myHKTax OTHpaBICHHUS COCPEIOTOYEH OJHOPOJHBIM TIpy3 B KOJMYECTBAX,
cooTBeTcTBEHHO paBHBIX 160, 140 u 170 1. DTOT rpy3 HEOOXOAUMO MEPEBECTHU B YETHIPE MMYHKTA
Ha3HAYEHUs] B KOJUYECTBaX, COOTBETCTBEHHO paBHbIX 120, 50, 190 m 110 1. Crommoctu
MepeBO30K 1T rpys3a U3 KaKI0T0 MyHKTA OTIPABICHUS B KaXKJIbIH MyHKT Ha3HAYCHUS SIBIISIOTCS
M3BECTHBIMH BEJIMYMHAMH U 33]IaI0TCS MaTpULlen

7 81 2
4 5 9 8
9 2 36

Haiitu nnaH mnepeBo30K, oOecreYMBalOIMX BBIBO3 MMEIOILEroCsl B IYHKTaX OTIPAaBEHUS U
3aB03 HEOOXOAMMOTO B NYHKTaX HAa3HAYCHHS Tpy3a IpU MUHUMAJIbHON OOIIed CTOMMOCTH
HEPEBO30K.

OtBer. MuHuManbHas CTOMMOCTb IepeBo3oK paBHa 1330 py0 mpu ycinoBum, uro u3 1 n
oTnpasieHuss B 3 1 Ha3zHaueHusa nepeo3utcs 50 T rpy3a, B 4 m - 110 T rpy3a, u3z 2 n
ornpanieHust B 1 m Ha3HaueHus nepeBo3utcs 120 T rpy3a, Bo 2 m -20 Tu u3 3 mBo 2 1
nepeBo3utcs 30T rpysa, B 3 1. - 140 T rpy3a.

4. Konaurepckas ¢abpuka ais Mpou3BOACTBA Tpex BUIOB Kapamenu A, B u C ucnonb3yer Tpu
BUJIa OCHOBHOT'O CHIpbS: CaXapHbIil MeCOK, MaToKy U ¢pykToBoe mope. HopMbl pacxoaa celpbs
Ka)KJ0ro BHJIa HA IPOM3BOJACTBO 1 T Kapamenu JaHHOIO BHJa MpHBEAEHbI B TaOa. B Hell ke
yKa3aHo oOIlee KOJIMYECTBO ChIpbS KaXJOr0 BHJIA, KOTOPOE MOXKET OBITh HCIOJIb30BAHO
(babpukoii, a Takke IpUBeIeHa MPUOBLIL OT peaau3auuu 1 Tkapamenu JaHHOTO BUA.

Bun ceipbs Hopwmsl pacxona ceipbs (T( Ha ~ OO11ee KOJIM4ecTBO ChIPbS (T)
1 T kapamenn
A B C 800

CaxapHbIii Tecox 0,8 0,5 0,6 600
ITaToka 0,4 0,4 0,3 1200
®pyKTOBOE TIOPE 0,2 0,1
[TpubsL6 pYO. 108 112 126

Haiitu mnman mnpowusBojcTBa Kapamenu, oOecHedMBarOIIMA MaKCUMallbHYIO NpPUOBLIL OT €€

peau3almy.

Oteer F=162 000 (100; 0; 1200).

5. Ilpu oTKOpME KMBOTHBIX KaX/J10€ KUBOTHOE €KEIHEBHO JOJKHO MOJy4yaTh HE MeHee 60 ef.
nuTareapHoro BemecTBa A, He meHee 50 ex.BemectBa B m He menee 12 en. BemectBa C.
Vka3zaHHble TUTATEIbHBIE BEIIECTBA cojepkaT Tpu BuAa Kopma. CojaepxaHue  €IUHUIL
IINTATCIbHBIX BCIICCTB B 1 xr KaXX10Tr0 BUaa KOpMa HpI/IBCJIeHO B Ta6J'II/IHeI

ITurarenbHBIHE Konunuecto CIANHUIL
BE€IICCTBA IIUTATCIIbHBIX BEIICCTB B 1 kr
KOpMa BHa
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I
A 1 3 4
B 2 4 2
C 1 4 3

CocTtaBuTh JHEBHOW palMoOH, OOECIEeYUBAIOLIUI MOJlydeHHe HeoOXOIUMOro KOJIMYECTBa
MUTATENLHBIX BEIICCTB NMPU MUHUMAJBHBIX JCHEKHBIX 3aTparax, eciu mena | xr kopma I Buga
coctaBisieT 9 py0, kopma Il Buna- 12 py6, kopma III Buga - 10 pyo.

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

6. Ha mBeiHOM  (aOpuke s HM3rOTOBICHUS YETHIPEX BHUIIOB H3JCIHH MOXET OBITh
UCIIONIb30BaHA TKaHb TPeX apTUKYIOB. Hopmbl pacxoma TkaHed BCeX apTUKYJIOB Ha IOIIWB
OJIHOTO W3JIeNusl MpuBeNeHbl B Tabmuie. B Hell ke yka3zaHbl MMEIOIEECs B PacCHOpsKEHUU
¢dabpuku o00IIee KOIMYECTBO TKAHEH KaXJ0TO apTUKyJla M LEeHa OJHOTO W3JENUs JTaHHOTO
BUJIA. ONPEJEIIUTh, CKOJIbKO H3CNUi KaXJOoro BHIA IOJDKHA MPOU3BOIUTH (pabpuka, 4ToObI
CTOMMOCTH M3TOTOBIICHHOM MPOTYKIINH ObllIa MAaKCUMATBHOU.

ApPKUTYN TKaHU Hopwma pacxona Tkanu Ha OO0111e€ KOJIMYECTBO
lu3nenue Buna TKaHH (M)
1 2 3 4 180
I 1 - 2 1 210
I - 1 3 2 240
I 4 2 - 4
Lena uznenus 9 6 4 7

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

7. Jna mepeBO30K IPy30B Ha TpeX JIMHUSAX MOTYT OBITh HCIHOJB30BAaHbI CyJa TPEX THIIOB.
IIpon3BOAUTENBHOCTE CYIOB IIPU HCIIOJIIB30BAHUU MX HAa Pa3JIMYHBIX JIMHUAX XapaKTEpU3YyeTCs
JTAHHBIMM IIPUBEJCHHBIMU B Tabnuue. B Hell ke yka3aHbl o0luee BpeMsi, B TeU€HHE KOTOPOro
Cylda KaXJIOro THUINA HAXOIATCS B JKCIUTyaTallid, WU MHUHHMAaJbHO HEOOXOAWMBIE OOBEMBI
IIEPEBO30K HA KKIOW 13 nuHUM. OnpenenuTe, Kakue Cy1a, Ha KaKOW JIMHUU U B TEUEHUE KAKOT0
BPEMEHHU CJIEJIyEeT UCIOJIb30BaTh, YTOObI 00ECIIEUNTh MAaKCUMAJIbHYIO 3arpy3Ky CYJIOB C YU4E€TOM
BO3MOKHOT'O BPEMEHU UX DKCIUIyaTalluH.

Tun cynHa [Tpon3BoAUTENHHOCTH CYIOB OO61iee BpeMst dKCIUTyaTalluu
(MJTH.T-MUJTb B CYTKH) Ha JTUHUU CyZIOB (CYTKH)
A B C 300
I 8 14 11 300
I 6 15 13 300
I 12 12 4
3amauaeiii 00bem 3000 5400 3300
MIEPEBO30K

Ha 1 nuaun cyzaa Il tuna ucn. 250 cyrok, Ha 2 nuHuu cyaa I tuna - 300 cytok, II tuna - 46
cyrok u III Tuma - 50 cyTok, Ha 3 nmuHuK cyna Il Tnna 3assTEI 254 CyTOK.
OtBer F=11700 pu 0 229 71
0 106 194
250 50 0
8. Hnst oOorpeBa MOMEIIEHUN MCIONB3YETCS UYEThIpE arperara, Kaxabld U3 KOTOPBIX MOXET
paboTaTh Ha MOOOM M3 MATH BHJAOB TOILTMBA , UMerolIeMcs B konudectBax 90, 110, 70, 80 u
150 1. IloTpeOHOCTH B TOILTMBE Ka)JOTO M3 arperatoB cooTBeTCTBeHHO paBHa 80, 120, 140 u
160 1. TemnoTBopHas CHOCOOHOCTH i-TO COpTa TOIIMBA NPH HUCIONB30BAaHUM €ro Ha j-M

arperare 3aJaeTcsi MaTpulen
8 7 9 11 8
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6 5 8 7 6

7 11 5 8 7

9 8 7 9 11

Haiitu Takoe pacmpeneneHue TOIUIMBA MEXIY arperaTtamMu, MPU KOTOPOM TMOJy4aeTcs

MaKCHMaJbHOE KOJIMYECTBO TEIUIOTHI OT UCIOJIb30BAaHUS BCETrO TOILIMBA.
OtBet.F=4900 npu x14=80 x21=50 x23=70 x31=30 x32=110 x41=10 x45=150.
9. UzroroBisieMblii Ha MATH KUPIUYHBIX 3aBOJAX KUPIUY MOCTYHAET HA IIECTh CTPOSIIUXCS
00"ekToB. E’xenHeBHOE MPOM3BOJICTBO KUPIKYA U MOTPEOHOCTh B HEM yKa3zaHbl B Tabnuue. B
Hel ke ykazaHa 1eHa nepeBo3kd 1000 mT. Kupnuya ¢ KaXKJI0ro M3 3aBOJIOB K KaXKIOMY M3
00BEKTOB.
Kupnuunsrit [lena nepeBo3ku 1 000 wt. kupnuya k. [IpousBoacTso

3aBOJ CTPOSIIIEMYCSI OOBEKTY KApIuJa
1 2 3 4 5 6

I 8 7 5 10 12 8 240

I 13 8 10 7 6 13 360

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

\Y 9 12 14 15 8 14 150
[Torpebnocts 230 220 130 170 190 110

B KHPITHYC

CocTaBuTh IJIaH MEPEBO30K, COMIACHO KOTOPOMY OOECIIEYMBAIOTCS MOTPEOHOCTH B KUPIIHUYE

Ha KaXJI0M U3 CTPOSIIUXCS 0OOBEKTOM TP MUHUMAaJIbHON O0LIEH CTOMMOCTH IIEPEBO3OK.

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

x42=120 x51=150.

10. Jlns monaep)kaHusi HOPMAIBLHOW JKU3HEACATEIILHOCTH YEIIOBEKY €KEJIHEBHO HEOOXO0IUMO

notpebiaTe He MeHee 118 1 GenkoB, 56 r xxupos, 500 T. yrIeBOIOB, 8 T MHHEPAIBHBIX COJICH.

KoyinyecTBO MHUTATENBHBIX BEIIECTB, COJCPXKAIMUXCS B | K KaXJOro BHJA MOTPEOISIEMbIX

MPOYKTOB, a TAKXKE IIeHa | KT Ka)JI0T0 U3 ATUX MPOAYKTOB IPUBEICHBI B CISAYIONICH Ta0HIIe:
[Mutatensubie  Copaepskanue (T) nuTaT. BemecTB B 1 kr. [IpoaykToB

BelIeCcTBa

Msico Peiba Momoko Macno Ceip Kpyn  Kaprodens

a

benxu 180 190 30 10 260 130 21
Kupst 20 3 40 865 310 30 2
VraeBoasl - - 50 5 20 650 200
MuH.comu 9 10 7 12 60 20 10
Iena 1 kr 85 55 10 60 130 15 8
MIPOJYKTOB

CocTtaBuTh [HEBHOH palMOH, COJEpXKAllMA HE MEHEE MHUHUMAJIBHON CYTOYHOW HOPMBI
MOTPEOHOCTH 4YeJNOBEKa B HEOOXOJUMBIX MUTATEIbHBIX BEIIECTBAX NMPH MUHUMAJIBLHOU 001Iei
CTOMMOCTH NOTPEOIAEMbIX TPOAYKTOB.
OtBet F=0.565947 (0; 0; 0; 0.0335; 0; 0.90513; 0)
11. Cranbuble npyThs JyinHOM 110 cM HE0OX0IUMO pa3zpe3aTh Ha 3arOTOBKU AnuHOM 45, 35 u 50
cM. TpebGyemoe KOMMYECTBO 3arOTOBOK JAHHOTO BUJA COCTaBisieT cooTBeTcTBeHHO 40, 30 m 20
mT. Bo3MoKHbBIE BapuaHTBl pa3pe3a M BEJIWYMHA OTXOJOB IPU KaXKIOM W3 HUX IIPUBEICHBI B
Tabnuie.

JInuHa 3arotoBKH Bapuant paspesa

1 2 3 4 ) 6
45 2 1 1 - - -
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35 - 1 - 3 1 -
50 - - 1 - 1 2
Bennunna 20 30 15 5 25 10
OTXO0B

OnpenenuTh, CKOJIBKO MPYThEB MO KAXKIOMY W3 BO3MOXKHBIX BapHAHTOB CIIEAYET pa3pe3aTh,
I-ITO6I:I HOJIyLII/ITb HC MCHEC Hy)KHOI‘O KOJIMYECTBA 3aroTOBOK KaXX0I0 BHUJa HpI/I MHHHUMAJIBHBIX
OTXOJIax.

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

12. I3 OTXOJOB MPOM3BOJACTBA MPEANPHUATHE MOKET OPraHM30BaTh BBITYCK YETHIPEX BHJIOB
HpOI[yKI_II/II/I. I[JISI 3TOIr0 OHO HJIaHI/IpyeT HCIIOJB30BAaTh JBa THIIA B3aUMO3aMCHIACMOI'O
o0opymoBanus. KoiaudecTBO u3enuid KaXJIOro BHIA, KOTOPOE MOXKET ObITh H3rOTOBJICHO Ha
COOTBETCTBYIOIIEM OOOpYJOBaHMM B TEYeHHWE | 4, a TaKXKe 3aTpaThl, CBS3aHHBIC C
IIPOM3BOJICTBOM OJIHOTO U3JICIIHS, IPUBEICHBI B TAOJIHIIC.

Tun KosmmuectBo npou3BoauMoOi  3aTtpathl (py0) IMpPOU3BOJICTBA B
00OpyIOBaHUSl MPOIYKIIMH TedeHue 1 yac uzgenuit Buaa

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

Ob6opynoBanue | Tumna npeanpusiTue MOKeT UCHolb30BaTh He Oonee 80 4, a obopynoBanue 11
Tumna - He 6onee 60 4. YUUTHIBAS, YTO MPEINPUITHIO CIEAYET H3TOTOBUTH H3ACIUN KaXI0TO
BHJIa COOTBETCTBEHHO He MeHblie 240, 160, 150 u 220 ex., omapeAeauTh B T€YEHUE KAKOTO
BPEMCHH W Ha KaKOM OOOpYIOBAaHUU CJIECIYEeT W3TOTOBIIITH Ka)XJI0€ W3 U3ICIUN TaK, 4TOOBI
MOJIyYUTh HE MEHEE HYKHOTO KOJMYeCTBAa HW3JACIUl MpU MHHMMAJbHBIX 3arpaTax Ha HX
MIPOU3BOJICTBO.

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

13. Ha Tpex ckiagax onToBOM 0a3bl COCPEIOTOUEH OJHOPOJIHBIN rpy3 B KonuuectBax 180, 60 u
80 en. DTOT rpy3 HEOOXOIMMO MEPEBECTH B YeThipe MarazuHa. Kakaplii U3 MarasmHoOB JOJIKEH
noy4uTh cooTBeTcTBeHHO 120, 40 , 60 1 80 en. rpys3a. Tapudsl nepeBO30K €IUHUIIBI TPy3a U3
Ka)KJOT0 U3 CKJIaJIOB BO BCE Mara3uHbl 33JJal0TCSl MaTpUIIeit

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

CocTaBUTh TaKOHM IUIaH MEPEBO30K, MPH KOTOPOM 0OIIas CTOMMOCTb MEPEBO30K SBIISIETCS
MHUHUMAJIbHOU.

14. MsicokoMOMHAT MMEeT B CBOEM COCTaBE YEThIPE 3aBOJA, Ha KaKIOM M3 KOTOPHIX MOXKET
M3TOTOBJIATHCS TPU BUAA KOJOACHBIX M3/eNHi. MOIIHOCTH Ka)KJ0T0 U3 3aBOJIOB COOTBETCTBEHHO
pasubl 320, 280, 270 u 350 1/cyrt. ExxeiHeBHbIE TOTPEOHOCTH B KOJIOACHBIX M3ENUAX KaKIO0Tr0
BUJIa TAK)K€ M3BECTHBI U cOOTBETCTBEHHO paBHBI 450, 370 u 400 T. 3Hast cebecroumocts 1 T
KOKIOr0 H3JEIUsl Ha KaXKIOM 3aBOJE, KOTOPbIE OIpPEAEIAIOTCS MaTpHIEH, HAlTH Takoe
pacnpeeseHne BbIycKa KOJOACHBIX M3JEINM MEXIy 3aBOJaMH, MPU KOTOPOM ceOEeCTOMMOCTh
W3TOTOBJISIEMON MIPOAYKIIMH ABIIETCS MUHUMAJIBHOM.

2 3 4 OB Fmin =3800 mpu 170 150 -
1 5 3 280 - -
6 4 2 - 220 50
7 8 5 - - 350

15. Haiigure penieHue TpPaHCIIOPTHOW 3aladd, MCXOJHBIE JAHHBIE KOTOPOM ONPENEISIOTCS
TabIUIel 1 MaTpULel OrpaHUYCHUH.

ITyHKTBI IIyHKTBI Ha3HAYEHHUSISA 3amacel
OTIIPABJICHUS
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B1 B2 B3 B4 B5
Al 1 2 3 1 4 180
A2 6 3 4 5 2 220
A3 8 2 1 9 3 100
[TorpebnoCcTH 120 80 160 90 50

Uucna B MaTpule OrpaHUYEHUN ONPENENAIOT NPEAEIbHOE KOAUUECTBO I'py3a, KOTOPOE MOMKHO
MEPEeBECTU U3 IaHHOTO MYHKTa OTIPABICHUS B COOTBETCTBYIOIINNA MyHKT Ha3HayeHUsl. CUMBOII -
03HAYaeT, YTO Ha IEPEBO3KHU M3 JAHHOIO IYHKTa OTIPABJIEHUS B COOTBETCTBYIOIIMHU IYHKT
Ha3HAYCHUs HET OTpaHUUYCHUI.

Marpuna orpaHudeHui Oteer FMin=1010 npu
- 70 40 60 - 120 0 0 60 0
- - 80 - - 0 8 60 30 50
- - 40 - - 0 0 100 0 0

16 Haiinute peluieHue TpaHCIOPTHOM 3alayd, HUCXOJHBIE JaHHbIE KOTOPOM OIpENesItOTCS
TadIuLEn

ITyHKTBI IIyHKTBI Ha3HAYEHHUS 3amnacel

OTIIPaBJICHHUS
B1 B2 B3 B4 BS5

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

Y MaTpuiledl OrpaHUYCHUN

- - 60 - - OrB Fmin 1750 mpm 10 O 0 130 80
- 70 - 70 - 70 70 O 0 0

- - - - - 0 70 90 0 0

17 Ha Tpex ckiagax oNTOBOM ©0a3bl COCPEIOTOYEHA MyKa B KOJIMYECTBAaX, PaBHBIX
cootBercTBeHHO 140, 360 1 180 T. DTy MyKy HEOOXOAMMO 3aBECTH B IATh MarasuHoOB, KaxbIi
13 KOTOPBIX JOJDKEH MONIy4nuTh cooTBeTcTBEHHO 90, 120, 230, 180 1 60 T. C 1-rO CcKnama MykKy
HE TMPEJCTABISETCS BO3MOKHBIM TIEPEBO3UTH BO 2-M M 5-i1 Mara3uHbl, a U3 2-TO CKJajaa B 3-i
MarasuH JOJDKHO ObITh 3aBe3eHO 100 T Myku. 3Has Tapudbl nepeBo3kd 1 T MyKH C KaXJI0ro U3
CKJIJIOB B COOTBETCTBYIOIIME Mara3HHbI,

KOTOpbIE  ONpEIENSAIOTCS  MaTpHled, COCTaBbTE€ IUIAaH MEPEeBO30K, 00eCHedrBarOLINi
MUHUMAaJIbHYIO OOLIYI0 CTOMMOCTb IEPEBO3OK.

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. lna crpouTenbCTBAa TpeX OOBEKTOB HCHOIb3YEeTCS KHUPIHUY, HU3TOTOBISEMBIM Ha Tpex
3aBojax. ExenHEeBHO Kaxabli U3 3aBOJ0B MokeT u3rorosutsh 100, 150 u 50 ycn.en. xupnuya.
E>xenHeBHbIE TOTPEOHOCTH B KUpPIHUYE HAa KAKIOM U3 CTPOSIIMUXCS 00"€KTOB COOTBETCTBEHHO
paBHbl 75, 80, 60 u 85 ycn.en. CocTaBuTh Takol IUIaH MEPEBO30K KUPIHYA K CTPOSILIUMCS
o0BeKTaM, ImpH KOTOPOM oOOmIasi CTOMMOCTb NEPEBO30K SIBJISAETCS MHUHHUMajIbHOW. W3BecTHBI
Tapu(dbl IEPEBO30K C KAXKIOTO U3 3aBOJIOB K KaXIOMY M3 CTPOSIINXCS OOBEKTOB

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 xneOoxomOuHatax exenHeBHo mpousogutcs 110, 190 u 90 T myku. Dta mMyka
noTpedsiseTcss 4eThlpbMs  XJ1e003aBOJIaMH, €KEIHEBHbIE MOTPEOHOCTH KOTOPHIX pPaBHbI
coorBercTBeHHO 80, 60, 170 1 80 1. CocTaBUTh Takoil IUIaH JOCTaBKU MYKH, NpU KOTOPOM
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o0masi CTOMMOCTh MEPEBO30K SIBISICTCS MUHUMAIbHOWU. Tapudsl mepeBo3ok 1 T MyKH C
XJIEOOKOMOWHATOB K KXKJIOMY U3 XJIe003aBO/IOB 3a/1al0TCSI MaTpULIEH

8 1 9 7 Ot 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 XpaHWIMIIAX rOprouYero exeaHeBHo xpanurtcs 175, 125 u 140 T OGensuna. ItOT
OCH3MH €XEJHEBHO IIOJy4aroT YEThIpe 3allpaBOYHbIC CTAHLUU B KOJIMYECTBAX, PaBHBIX
cootBercTBeHHO 180, 110, 60 1 40 1. CocTaBUTh TaKOH IUIaH MEPEBO30K OEH3MHA, IPU KOTOPOM
o011as CTOMMOCTb IEPEBO30K fABISETCS MMUHHMMAaNbHOH. CToMMocTH nepeBo3ok 1 T OeH3uHa ¢
XPaHWIUII K 3a[IPABOYHBIM CTAaHIIMSAM 33al0TCS MaTpHUIICH

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

JlaGopaTopHnasi pa6ora 3. Pemmenue cucrem JUHEHHBIX YPaBHEHUIA.

Hean padoThl: OCBOUTH
® HaBBIKHU HCIIOJIH30BaHUSA PYHKIHI 00paOOTKH MATPHIL,

® MaTpUYHBIA METOJ| PELIEHUS CUCTEMBI JINHEWHBIX YPaBHECHHU;
® JCIIOJIb30BaHME (DYHKIIMK 00PaOOTKU MATPHIL JUIsl PEUICHUSI CHCTEM JIMHEHHBIX YpaBHEHUH.

Yka3aHusi K BbIIOJTHEHUIO padoThI.

Marpuna - mpsMoyroibHas Tabimuma A, oOpa3oBaHHAsh W3 AJIEMEHTOB HEKOTOPOTO
MHOXecTBa U cocTtosuas u3 M ctpok u N c1oi01oB. OHON U3 BakHEHIIUX anreOpandeckux
ornepanuil HaJ MaTpULAMH SIBJISETCS YMHOKEHME MATpULl. Y MHOXEHHE ONPEIENAETCS TOJIbKO
JUId Takoil mapel MaTpull, Yy KOTOPOH 4YMCIO CTOJOLIOB MEPBOrO COMHOMKUTENS PABHO YHCIY
CTPOK BTOPOI'O COMHOKHTEIIS.

[TpousBenenue marpuubl A pazmepom (M x N ) Ha matpuny B pazmepom (N x S) ectb MaTpuna
C pasmepom (M x S).

C nomotsto pyakimu MYMHOX M0XXHO TepeMHOKUTH JIB€ MaTpPUIIb, a pe3yibTaT 3anucarhb B
TpeTbto. Yncno cTosdoB nepBoi MaTPHUIbl U YUCIIO CTPOK BO BTOPOM JTOJIKHBI OBITh PaBHBIMHU.
Pa3zmep BbIXOHOTO OJIOKa OIpeneseTcs: pa3MepaMu JIByX MaTpHll, KOTOpPble MEPEMHOKAIOTCS.
Hampumep, npu ymHOXkeHUM MaTpuilsl pazmepoM (5 x 4) Ha marpuny (4 x 1), BeIXxonHas
Mmatpuiia umeet pamep (5 x 1).

[Tpu yMHOXkEHUH IBYX MaTpHIl HEOOXOIUMO:

® BBIIEIUTH 00JIACTh JJIS pe3yibTaTa NEPEMHOKEHUS IBYX MaTPULL;

e BBINOJIHUTH KOMaHay BcraBka / @yHkius u Halitu ¢pyHkiuo MYMHOX;

e B JMAJIOTOBOM OKHE MacTepa (YHKIMH yKa3aTh OJIOK silu€eK MEPBOTO COMHOXKHUTENS U OJIOK
A4YEeK BTOPOTO COMHOKUTENS;

® TEepPEeBECTH KypCop B CTPOKY BBojaa (hopMyJasl U Haxkath Tpu Kiaasuiu Ctrl + Shift + Enter.

C nomonipto pynkunu MOBP s kBaapaTHbix (pasmepoM N X N) HEBBIPOXKJIEHHBIX MaTpHUI]

MOXKHO HaiiTu oOparHyto MaTpuiy. Korama mpou3BOAMTCS YMHOXEHHE MpsIMOH M 0OpaTHOM

MaTpUllbl, TO B pe3yjbTaTe MOJydyaeTcs eIuHuYHas Marpuna. [ns npeoOpa3oBaHHs MaTpHUIl

HE00X0/IUMO:

® BBIJICIUTH 00JACTh JJII OOpAaTHOW MATPHIlHI (€€ pa3Mep COBIIAIAET C Pa3MEepPOM M MCXOIHOM
MaTpHIIbI);
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e BBIIOJHUTH KOMaHay BcraBka / @ynkuus u Haiitu pynkiuo MOBP;
® B IMAJIOTOBOM OKHE MacTepa (DYHKIMH yKa3aTh OJIOK sSY€eK UCXOIHOW MaTpPHIIbI;
® T[IEPEBECTH KypCOp B CTPOKY BBoja (hopmyJibl U Haxath Tpu kiapuiu Ctrl + Shift + Enter.

Oynkiun MYMHOX u MOBP MOXHO HCHOJIB30BaTh JIS PEIICHUS CHUCTEMbl JIMHEHMHBIX
ypaBHeHud. CHaudana HEOOXOAMMO BBIPA3UTh CHUCTEMY JIMHEWHBIX YpPaBHEHMM B TEpMHHAaX
MaTPUYHOTO YMHOXKEHUS, T.€. CPOPMHUPOBATh MATPUIy KOA(P(UIMEHTOB U BEKTOP KOHCTAHT.
Pemenne cucteMbl TMHEWHBIX YPaBHEHUN TIO [IaTaM OIMHUCHIBACTCSI CISAYIOIUM 00pa3oM:

1) IIpeoGpazoBars MaTpuily K03pPpHUIIHEHTOB B 0OpPaTHYIO:;

2) IlepeMHOXUTh OOpaTHYI0 MaTpUIly M MAaTpPUIly KOHCTAHT; PE3YyJIbTaTOM I€PEMHOKEHUS
ABJIIECTCS PELICHHE - BEKTOP IEPEMEHHBIX

3ameuanue. CymecTBYIOT HEKOTOPbIE KBaJApaTHBIE MAaTPHIIBI, KOTOPbIE HENb3s MPeoOpa3oBaTh B
oOparHble. DTO TaK Ha3blBa€Mble CHHTYJISIPHBIE WIIM BBIPOKICHHBIE MaTpULbl. Takue MaTpULbl
HeJNb3s IpeoOpa3oBaTh, TaK KaK COOTBETCTBYIOLIAS CUCTEMA JIMHEHHBIX ypaBHEHUH H30BITOUHA
WIA OpoTUBOpeuMBa. M30BITOYHOCTB- 3TO KOTJa OJHO YpaBHEHHE SBIsETCS KOMOWHaIMen

Jpyroro.

BapuanTsl 3a1aHuii.

1. 2*x1+2*x2- x3+ x4=4 2. 2*xX1 +3*%2 + 11*x3+5*x4 = 2
4*x1 + 3*x2- x3+2*x4=6 X1+ x2+ 5*x3+2*x4=1
8*X1 + 5*x2 - 3*x3 +4*x4 =12 2*x1+ X2+ 3*x3+2*x4=-3
3*X1 + 3*X2 - 2*X3 + 2*x4 =6 X1+ X2+ 3*x3+4*x4 =-3

Ots. (1; 1; -1; -1) Ots. (-2; 0; 1; -1)

L 2*X1+ 5*x2 +4*x3+ x4=20
x1+ 3*x2+2*x3+ x4=11
2*x1 + 10*x2 + 9*x3 + 7*x4 = 40

XL +4*%2+ 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)

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

5 7T*x1+9*x2+4*x3 +2*x4-2=0 6. 6*X +5*y-2*z+4*t+ 4=0
2*x1-2*x2+ x3+ x4-6=0 O*x - y+4*z- t-13=0
5*x1 +6*x2 + 3*x3 +2*x4-3=0 3*X +4*y +2*2-2%t- 1=0
2*x1+3*x2+ x3+ x4 =0 3*x-9*%y  +2*t-11=0

Orts. (-0.4;-1.2; 3.4; 1) Orts. (213;-1; 312; 0)

7. 2*x- y-6*z+ 3*t+ 1=0 8. 2*x+ y+4*z+8*%t= -1
T*X - 4*y + 2*7 - 15*t+32=0 X+ 3*y-6*%z+2*t=3
X-2*y-4*z2+ 9*t- 5=0 3*X - 2*y + 2*7 - 2*t= 8
X- y+2*z- 6*t+ 8=0 2*X - y+2*¥2 =4

Orts. ( -3; 0; -0.5; 0.66) Ots. (2;-3; -1.5; 0.5)

9. 2*x- y+3*z=9
3*X-5*y+ z=-4
A4*X-T*y+ z=5

O1B. (-4.2;-2.4; 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

Ots. (0; -3; -5.33; 6)

11. 3*x1 - 2*x2 -5*x3+ x4=3 12.4*x1 -3*%X2+ x3+5*x4-7=0
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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*x1+4*x2- x3+2*x4 =0

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

15. 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)

17.

X1+ x2+ x3+ x4+ x5=15

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

X1 + 3*Xx2 + 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*x1 + 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*x2 + 6*x3 +15*x4 +20*x5 = 16

4*x1 + 5*x2 + 4*x3 +15*x4 +15*x5 = 11

Ots. (0.5; -2; 3; 0.66; -0.2)

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
Ots. ( 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
Ots. (0; 2; 0.33; -1.5)
. X1+ 2*2 +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
OtB. ( 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 - 7T*X2 + 7*X3 + 7*x4 + 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*3- x4+4*x5+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)

KapkoBa I'. A. Meronuyeckue ykazaHus s BBIOJHEHUS JIaDOpaTOpPHBIX paboT
CTYAGHTOB 1O jucuuivinHe «MH}opManoHHbIE TEXHOJIOTUW» Ul CTYJIEHTOB
OaxanaBpuata 1o HanpasieHuo noarorosku 02.03.03 - «Maremaruyeckoe obecrieueHue
U aJIMUHUCTPUPOBAaHNE UH(POPMALIMOHHBIX cCHCTEMY, HaIpPaBJIEHHOCTh
(mpoduiip/criennanu3zanusi) TeXHOIOTUs IPOrpaMMUPOBaHUs O4YHON (opMbl 00yUeHHUs /
I'. A. XKapkosa; Yal'V, ®MUKUAT. - Vaesnosck : Ynl'V, 2019. - 3arn. ¢ skpana;
Heony6nukoBanHbIN pecypce. - DneKTpoH. TekcToBble naH. (1 ¢aiin : 1,47 MB). - Teker :
anexTpoHHBIH. http://lib.ulsu.ru/ProtectedView/Book/ViewBook/7230

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

Jannslit Bug paboTsl He ipexycMoTper Y11

9. IMMEPEYEHDb BOITPOCOB K 9K3AMEHY
1. Copepxanue WH(DOPMAIMOHHOW TEXHOJIOTMM KaK COCTaBHOM 4YacTH WH()OPMATHKH.
Tezaypyc 11st ”HPOPMAIIMOHHBIX TEXHOJIOTHUH.
2. Drtanbl pa3Butus WHPOpPMAIMOHHBIX TexHojorui. OOmas kmaccudukanus BHIIOB
nHpopMannoHHBIX TexHonoruit. Knaccudukamus WT mo tumy obOpabareiBaemoit
uHpopManuu
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3. Knaccudukauusa no Buay 3azad. Knmaccudukamuss mo Tumam IOJb30BAaTEIbCKOIO
uHTepdeiica
4. Knaccudukanus 1o CTEIeHH X B3aUMOJCHCTBUS Mexay coboi. Kiaccudukamms mo
npobiemMaM, CTOsIIIME Ha MyTH HH(popMaTH3auu o0IIecTBa
5. baszoBas wuH(popmanmonHas TexHonorusA. KoHIenTyanbHBIH ypOBEHb 0a30BOM
MH(POPMALIMOHHOHN TEXHOJIOTUU
6. Jlornyeckuii ypoBeHb CO3JaHHS HMH(GOPMAIIMOHHOW TeXHOJOoTHH. Monaenu 0a30BOi
MH(POPMALIMOHHON TEXHOJIOTHH.
7. KonkpetrHas uHpopmanuoHHas TexHosorus. Cocrapistomue HHGPOPMALUOHHBIX
TEXHOJIOTUM.
8. CtpykTypa MH()OPMAIIMOHHBIX TEXHOJIOIUH U 3aKOHBI e nocTpoeHus. Llens, npeamer,
CPEICTBa TEXHOJIOTUU
9. Merononoruss U cpeiacrBa peanuzanuu. OpraHu3alMoHHas M (YHKUMOHAIbHas
CTPYKTypa, MaTeMaTHu4ecKue, TeXHUIEeCKHue U NH(POPMALMOHHBIE CPEICTBA.
10. TexHOIOTUS pyYHOTO YIPaBICHUS. YTIPaBIE€HUE ¢ MAIIMHHON 00pabOTKON JaHHBIX.
11. ABTOMaTHM3UpOBaHHOE YIIpaBJIEHUE AJI1 TEXHOJIOIMUECKOTO YPOBHSI IPOU3BO/ICTBA.
12. Opranu3aninOHHO-3KOHOMUYECKUI YPOBEHb YIIPABJICHHUS.
13. CucrteMHBIi TOAXOM K pEIICHUIO (YHKIMOHAIBHBIX 33Ja4 W K OpraHHU3aluu
MH(GOPMALMOHHBIX MPOLECCOB. XapakTrep (QYHKIMOHUPOBAHUS (IETEPMUHUPOBAHHbBIE U
BEPOATHOCTHBIE)
14. Kpurepuii cnoxknoctu. Ilpoctbie nuHamudeckue cucrembl. CIIOKHBIE CHCTEMBI.
Ouenp cnoxHble cucreMbl. Hamuume crpykrypsl. Hanuuume eauHolt  uenu
(GYHKIMOHMPOBAHUSA. YCTOMYMBOCTh K BHEIIHUM M BHYTPEHHUM BO3MYLICHHUSM.
KomriekcHslii coctaB cuctembl. CiocOOHOCTH K Pa3BUTHIO (U B IIpeJiee ClIOCOOHOCTh K
CaMOOOYYEHHIO).
15. MacTpymeHTapuii HnHPOPMAIIMOHHBIX TEXHOJIOTHIA.
16. [Iporpammuoe obecnieuenue IBM.
17. Cucremnoe I10.
18. Ipuknaanoe I10.
19. lpencrasnenue naGopmammu B DBM. CUCTEMBI CUNCIICHHUS.
20. Anroputmbl. MeTO/IbI 3aHCH.
21. TUImBI aNTOPUTMOB.
22. OcHOBHBIE ATaIbl pemeHus B OBM.
23. CuCTeMHBI TOAXOA K pemIeHWI0 (QYHKIMOHAIBHBIX 337a4 W K OpraHHU3aluu
MH(OPMAIMOHHBIX MPOLIECCOB.
24. OrmpenereHre OCHOBHBIX TPOOJIEM OpraHW3allid M CIOC00axX WX YCTPaHEHUS C
MOMOIIBI0 HHPOPMALIMOHHBIX CUCTEM.
25. ®opMupoBaHNE OCHOBHBIX IIEJIEH U 33/1a4 MPOEKTa aBTOMATHU3AIINH.
26. Anrebpa J0rvKa 1 JBOUYHOE KOJUPOBAHHUE.
27. Perienne TOTHYECKUX 33129 CPEACTBAMH aITreOphl JTOTHKH.
28. Pemienune noruyeckux 3ajad TaOJIMYHBIM CIIOCOOOM.
29. Penienune TOTHYECKUX 33149 C TIOMOMIBIO PaCcCyKICHUN.
30. Cucrembl KOUPOBaHUS HH(POPMAIIHH.
10. CAMOCTOSTEJBbHASA PABOTA OBYUYAIOIIUXCS
Conepxanue, TpeOOBaHUs, YCIOBHS M MOPSJAOK OPraHU3AIMM CAMOCTOATENBbHOM paboThI
oOyuaroiuxcs ¢ yueToM (popMbl 00ydeHUs ONpeeaoTcst B cooTBeTcTBUU ¢ «[lomoxxennem
00 OpraHu3alMyu CaMOCTOSATENBHOW pPabOThl O0YyYarOMIUXCS», YTBEPKIECHHBIM YUYEHBIM
coBetoM Yal'V (mpotokon Ne8/268 ot 26.03.2019 r.).
®opma o0yuyeHus: oyHas
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Ha3Banue Bua camocrositesibHOM padoThI Oo0bem dopma
Pa3jieJioB H TeM (npopabomka yuedonozo mamepuana, B yacax KOHTPOJIfA
peuienue 3aoau, pepepam, 00K1a0, (nposepka
KOHmMpObHaA padboma, no020moeKa K Ppewienus 3aoau,
coaue 3auema, IK3amena u op.) peghepama u op.)
Paznen 1. UreHne OCHOBHOM M JOIOJIHUTEIbHON 2 [IpoBepka
Knaccudukanus JIUTEpaTyphl, CAMOCTOSTEIBHOE HW3YYEHUE KOHCIIEKTOB
WH(OPMAIIMOHHBIX | MaTepHalia 1O JINTEPATYPHBIM HCTOYHUKAM, popaboTaHHOTO
TEXHOJIOTHI BBITIOJTHEHHUE JTAOOPATOPHBIX paboT MaTepuaia,
71a00paTOPHBIX
pabor
Pemenue 3amau Ha Temy «llpencraBnenue | 2 IIpoBepka
nH(pOpMaLIUU B KOMIIBIOTEPE) KOHCIIEKTOB
popabOTaHHOTO
MaTtepuana
KontponbHast pabora Ha anre6py JOTHKH, | 2 [IpoBepka
CHUCTEMBbI CUUCIICHUS perieHus
Paznen 2. Ypouu | [Ipopabotrka ydeOHOro marepuana 1o | 2 IIpoBepka
WH()OPMAIIMOHHBIX | JIOTUYECKOMY YPOBHIO CO3JIaHuUsA KOHCIIEKTOB
TEXHOJIOTHIA nH(pOpMaMOHHON TexHoJoruu (06a30BOH, popabOTaHHOTO
KOHKPETHOM), BBITIOJHEHHE J1a00paTOPHBIX MaTepuana,
pabor 71a00paTOPHBIX
pabor
Pasznen 3. Meroas! | [Ipopabotka  ydueOHoro matepuana Ha |2 IIpoBepka
U CpelicTBa CHUCTEMHBI  TOAXOJ K  OpraHU3alHH KOHCIIEKTOB
UH(GOPMALIMOHHBIX | THPOPMAIIMOHHBIX MIPOLIECCOB, npopaboTaHHOTO
TEXHOJIOTHI MEePCIEKTUBBl  Pa3BUTHUSA,  BBINOJIHECHUE MaTepuaia,
nabopaTopHbIX paboT 1a00paTOPHBIX
pabor
KontponbHas pabota Ha 3amuTy | 2 [IpoBepka
nH(pOpMaIUY B KOMIIBIOTEPHBIX CUCTEMAX pereHus
Paznen 4. UreHne OCHOBHOM M  JIOMOJHUTENBHOMN | 2 IIpoBepka
Peanuzanus JUTEPaTyphl, CAMOCTOSITEILHOE W3YUCHHUE KOHCIIEKTOB
WH(OPMAIIMOHHBIX | MaTepHalla 1Mo JIUTePaTyPHBIM HCTOYHUKAM, npopaboTaHHOTO
TEXHOJIOTHI BBITIOJTHEHHE JIA0OPATOPHBIX PabOT. MaTepuaa,
[TogroroBka M BBINOJIHEHHE KOHTPOJIBHOM 1a00paTOPHBIX
paboThl Ha KOJAMpOBaHWE WHGOpPMAIUU B pabor. IIposepka
KOMITBIOTEPHBIX CUCTEMAX penieHus

11. YYEBHO-METOJUYECKOE U NUH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

a) Cniucok peKoMeHAyeMoM JInTepaTypbl

®dopma
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OCHOBHas

1. Buptokos, A. H. TIpomeccel ynpapieHHs HHOOPMAIMOHHBIMH TEXHOJIOTHAME : ydeGHOE

nocobue / A. H. buprokoB. — 3-e u3n. — Mocksa, CaparoB : WuTepHer-YHHBEpcHTET
Uudpopmanmonnsx Texnonoruit (MHTYUT), Aii ITu Ap Meaua, 2020. — 262 c. — ISBN
978-5-4497-0355-2. — TexeT : 31eKTPOHHBIH // DnekTpoHHO-OHOIHOTeuHas cicrema PR

BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/89467.html

2. OcHoBbl HH(GOPMAIMOHHBIX TexHoJOrui : ydeOHoe mocobme / C. B. Hazapos, C. H.
Benoycoa, M. A. Becconopa [u gp.]. — 3-e m31. — Mocksa, Capatos : HuTepHer-
Yrusepcurer Uudopmarnuonusix Texunonoruit (MHTYUT), A [Tu Ap Menua, 2020. — 530
c. — ISBN 978-5-4497-0339-2. — Tekcr : 31neKTpoHHEIA // DJIEKTPOHHO-OMOIMOTEIHAS
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/89454 .html

3. Jlesuwn, B. M. WcTopust nHGOPMAIHOHHEIX TeXHONOTH : yuebuuk / B. U. Jleun. — 3-e uzn.
— Mocxksa, Caparos : Mutepuer-Yuusepcurer Uudopmannonnsx Texnonoruit (MHTYUT),
Aii [Tu Ap Menua, 2020. — 750 ¢. — ISBN 978-5-4497-0321-7. — Texcr : 21eKTpOHHBIH //
BHeKTpOHH0-6H6nH0TeqHaﬂ cuctema IPR BOOKS : [caitr]. — URL:
http://www.iprbookshop.ru/89440.html

JONMOJIHHUTE/IbHAs

1. T'panuumn, O. H. MadopMannoHHbie TEXHOIOTHH B yIipaBieHu# : yaebHoe nocodue / O. H.
['pannunn, B. Y. Knses. — 3-e u3n. — Mocksa, Capartos : IHTepHET- Y HUBEPCHTET
Undopmanuonnsx Texnonornit (MHTYUT), At ITu Ap Meaua, 2020. — 400 ¢. — ISBN
078-5-4497-0319-4. — TexcT : anexTpoHHsIH // DnexTpoHHo-6ubmHoTeunas cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/89437.html :

WndopmanuoHHbIe CHCTEMBI M TEXHOJIOTHH B 9KOHOMHKE M yrpasieHuu B 2 4. Yactp 2':
yuebHuKk g OakanaBpuara H crenuaituTeTa / OTBETCTBeHHEIH pepakTop B. B. Tpodumos. —
5-e u3n., nepepab. u gon. — Mocksa : M3narensctso FOpaiit, 2019. — 324 c. — (bakanasp
i crerranuct). — ISBN 978-5-534-09092-5. — Texker : BJICKTpOHHBII/I /1 9BC FOpaiit [caiit].
— URL: http://biblio-online.ru/bcode/441969

3. Pomanosa, 10. Jl. InopMAarmoHHbIEe TEXHOIOTHHA B YIIPABICHHH EPCOHANIOM : yIeOHHK H
NPaKTHKYM JULst npKiagHoro bakanaspuara / 1O. [I. Pomanosa, T. A. Buntoga, I1. E.
Kosaiib. — 3-€ 3., nepepad. u non. — Mocksa : M3natensctso KOpaiit, 2019. — 271 ¢. —
(baxanasp. Hpnxha,uﬂoﬁ Kypc). — ISBN 978-5-534-09309-4. — TeKcT : 3/eKTpOHHBbI //
DBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/427611

o

yueOHO-MeToauYecKHe
Bynaes A. A.

MeToau4eckiue PeKOMEHIALMH TSl CEMHUHAPCKUX (MPaKTUYECKHUX) 3aHATHH, JTaDOpaTOPHOTO
MpaKTHKyMa U CaMOCTOSITETbHON paboThl «HMOPpMAITMOHHBIE TEXHOJIOTHUW» JIJISI CTYJICHTOB
nanpasiaenuii 09.03.02 «upopManoHHbIe CUCTEMBI U TexHoaorun» (6akamaspuar), 11.03.02
«HPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTeMBbD» (Gakanaspuar) / Y'Y, ®DMUuAT. - 2019.
- 3aru1. ¢ akpaHa. - HeommyOJIMKOBaHHBIH pecypc. - DieKTpoH. TekcTtoBble nad. (1 daiin : 438 KB). -
Pexxum noctyna: DBC Yal'V. - TekcT : 3JIIeKTpOHHBIH.

URL: http://lib.ulsu.ru/MeoaPro/UserEntrv?Action=Link FindDoc&id=426008& idb=0

Cornaconaio: 7
Crnenmamuer seavimii Hb Yal'yV  bodposa H.A. 0w / 2023

JoasnocTs COTYINIEGL Ry S0 b anoTecn L] floanmend’ AaTa

0)IIporpamMHoe oGecrieyeHue
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st oGpa3oBaTeapHOTO Ipoliecca Mo JaHHOW JTUCIUIIIMHE He0OX0oauM cTarmoHapHbIi kiacc [1K
C YCTaHOBJIeHHBIM CJIC,Z[YIOH_[I/IM HpOI‘paMMHHM 066CH€‘-IGHI/ICMI

Microsoft Office

Microsoft Windows

I10 COTCbUA

JIITIO «TeMII»

NX Academic Perpetual License CAE+CAM

NX Academic Perpetual License Core+CAD

«Autuninaruat.BY3»

Statistica Base

Embarcadero RAD Studio

KOMIIAC-3D

Cnucok ¢cBo00aHO 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) [IpodeccuonanbHubie 6a3bl JAHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE CUCTEMBI:

1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMBbI:

1.1. lludposoii obpazoBaTenbHblil pecypc [PRsmart : anexkTpoHHO-0MOIMOTEYHAs cHCTe
Ma : caiitr / OOO Kommanuss «Au Ilm Ap Memua». - Caparos, [2023]. — URL: http://

www.iprbookshop.ru. — Pexxum octyna: asist 3aperucTpup. rnojib3oBaTeneil. - TeKCT : 31eKTpoH

HBIMN.

1.2. O6pasoBarenbHas miathopma FOPAMT : o6pasoBaTenbHbIi pecype, 3NeKTPOHHAs
oubnmoreka : caidt / OO0 DneKTpOHHOE U3AATEIHCTBO «IOPAUT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum gocTtyma: Juist 3aperucTpup. Mojib30BaTene. - TeKCT : JIIeKTPOHHBIN.
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1.3. baza manHbIX «2nekTpoHHas OmbnuoTeka Texuudeckoro BY3a (ObC «KoncynbraHT
CTYZEHTa») : 3JEeKTPOHHO-OMOIMoTeyHas cucrema : caiit / OOO «Ilomutexpecypc». — Mockaa,
[2023]. — URL: https://www.studentlibrary .ru/cQi-bin/mb4x. — Pexxum moctyma: mis 3aperu
CTpHp. OJIb30BaTeNEH. — TEKCT : 3JIEKTPOHHBIM.

1.4. KoHcynbTaHT Bpaua. DIEKTPOHHAS MEIULIMHCKAs OMOIMoTeKa : 0a3a JaHHBIX @ CalT /
00O «Bpicmias 1Kosia opraHu3aluy ¥ YNpaBiIeHUs 3ApaBooXpaHeHHEeM-KoMIUIeKCHbIH Meau
IIMHCKUI KOHCAITUHI». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum nocrymna:
JUTSL 3apETUCTPUP. MONIb30BaTenei. — TeKCT : AIIeKTPOHHBIH.

1.5. Bonpmas menunuHcKass OMOIMOTEKA : BJIEKTPOHHO-OMOIMOTEYHAsE cUcTeMa : CailT /
00O «bykan». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library /.— Pexxum nocty
na: JJs 3aperucTpup. moib3oBaTeneil. — TeKCT : 3JeKTPOHHBIN.

1.6. OBC Jlanp : snekTpoHHO-OMOMMOTeyHast cuctema : cat / OOO 3BC «Jlanpy. —
Canxr-Ilerepoypr, [2023]. — URL: https://e.lanbook.com. — Pexxum moctyma: ajst 3aperucTpup.
MoJib30BaTeNneil. — TeKCT : AeKTPOHHBIN.

1.7. OBC Znanium.com : a5eKTpoHHO-O0ubIoTeyHas cucrema : caiit / OO0 «3HaHHyM».
- Mockaga, [2023]. - URL: http://znanium.com . — Pexxum mocTyma : Juist 3aperucTpup. mojab30Ba
TeNel. - TEeKCT : AIEKTPOHHBIH.

2. KoncyabTanTlliioc [DnekTpoHHBIN pecypc]: cnpaBouHas npaBoBas cucrtema. / OO0
«Kouncynbrant [Tntocy - Dnektpon. naH. - Mocksa : Koncynerantllntoc, [2023].

3. ba3bl 1aHHBIX IEPUOAUYECKUX U3TAHMIL:

3.1. eLIBRARY.RU: nayunas snextponHasi ounbnuoreka : cat / OO0 «Hayunas Dnex
TpoHHas bubnmorekay. — Mocksa, [2023]. — URL: http://elibrary .ru. — Pexxum noctyma : 115 aB
TOPU3. MOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN

3.2. DnekrpoHHas Oubmmoreka «M3natensckoro noma «I'pedennukoB» (Grebinnikon) :
anektpornas oubnmmoreka / OO0 U]l «['pebennmkoB». — Mocksa, [2023]. — URL: https:/
1d2.action-media.ru/Personal/Products. — Pexxum noctyma : ajist aBTopu3. moyib3oBateneit. — Tekcr
: DJIEKTPOHHBIM.

4. ®@enepajbHas rocyaapcrBeHHass uHdopMauuonHas cucremMa «HanuoHaabHas
3JIEKTPOHHAsi OMOaMoTEeKa» : dNeKTpoHHas Oubnmoreka : caidt / ®I'BY PI'b. — Mocksa, [2023].
— URL: https://H36.pd. — Pexxum goctyna : ans monb3oBaTeneil HaydHoi Oubnuotexu. — Tekcr :

AJIEKTPOHHBIN.

5. Poccuiickoe o0pasoBanme : ¢penepanbubiil nopran / yupeaureiab PI'AY « OULTO». —
URL: http://www.edu.ru. — TeKCT : 37€KTPOHHBIMA.

6. DnekTpoHHasa OubaMoTeuHast cuctema Yal'V : Moaynb «DJIeKTpoHHAs OUOIHMOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dkcmpeccy». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JUIsl [T0JIb30BaTese HayuyHol OnbauoTeku. — TeKeT : 371eKTPOHHBIM.

CornacoBaHo:

f_/‘-_;,.ch_M% j.f:f‘rf / . if/??{/‘-:ﬂ f'/"? f? |
MornocTs cotpyanuka YHTuT /J@HU /t THCR nata

12. MATEPUAJIBHO-TEXHUYECKOE WJIN UHO®OPMALIMOHHOE
OBECIIEYEHUE JUCHHUITJIMHBI
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Aynuropuu Ui MPOBENEHUS JEKIUH, CEeMUHAPCKUX 3aHSITHH, Ui MPOBEICHUS
7a00paTOpHBIX pPabOT, UI MPOBEACHUS TEKYIIEr0 KOHTPOJS M IMPOMEKYTOUHOM
aTTeCTallUU.

AyIUTOpPHH YKOMILJICKTOBAHBI CIICIHATN3UPOBAHHON MeOebio, y4eOHOH JOCKOM.
Aynuropuu AJig IPOBEACHUS JIEKIUNA 000pyI0BaHBl MYJIbTUMEAUIHBIM 000pYAOBaHUEM
JUIs  TIpelcTaBlieHUs MHpopMmauuu  Oonpmiod  aymutopuu. [lomemienus s
CaMOCTOSITENIbHOM pabOThl OCHAIIEHbl KOMIIBIOTEPHON TEXHHUKOM C BO3MOXHOCTBHIO
nojKiIroueHus k cetun «MHTepHeT» U oOecredeHHMeM JOCTyHna K 3JIEKTPOHHOU
nH(pOpMallMOHHO-00pa30BaTeIbHON cpeie, JIEKTPOHHO-OUOIMOTEYHOM cucTeMe.

[Tomemenue 3/414. Aynutopus sl IpOBEIEHUS MPAKTUYECKUX U JICKIIMOHHBIX
3aHATUN, TEKYIIEr0 KOHTPOJS W IPOMEXKYTOUHOM aTTeCTallUd, TPYNIOBBIX H
VH/IMBUYAJIbHBIX KOHCYJBTAIlM ¢ HaOOpPOM JEMOHCTPAIIMOHHOTO OOOpYIOBaHUS IS
obecrnieueHns TeMaTHYecKuX WnTrocTpauuii. [Tomelenne yKOMIIJIEKTOBAaHO YUEHUYECKOM
JOCKOM W KoMIUIeKToM MeOenu (mocamounsix Mect — 38). 432017, VYiupsHOBCKas
o0nactb, T. YIbsSHOBCK, yi. Habepexnas pexu Cpusiru, a. 106 (3 xopmyc).

[Momemenne 303. Aymutopust [UIs TpOBEACHHS JTaOOPATOPHBIX —3aHSATHM.
[TomemeHne YKOMIUIEKTOBAHO YYEHMUYECKOM JIOCKOM W  KOMIUIEKTOM  MeOenu
(mocamounsix mect — 10). Kommbrorepsr, Wi-Fi ¢ noctynom k cetn «utepaer», DMOC,
OBC. IIpoekTtop, sxpan. 432017, YibsHoBckast 001acTh, I. YIbsSHOBCK, yi. HabGepexHnas
pexu Cusry, a. 106 (1 xopryc).

Peanusanus nmporpaMMbl JUCIHUIUIMHBI TpeOyeT Haauuusg yueOHoM jJabopaTropuu.
O6opynoBanue yuyeOHON TabOpaTOpHH: MOCATOYHBIC MECTA 1O KOJUYECTBY CTYICHTOB.
TexHuuyeckue cpeacTBa OOyUEHHUS: KOMIIBIOTEPHl C JIMIICH3MOHHBIM MPOrPaMMHBIM
o0ecrnieyeHueM:

Microsoft Office

Microsoft Windows

10 COTCbHU

JITIO «TeMII»

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

KOMITAC-3D

AnbT Pabouas cranmms

MoitOduc CrannapTHbIi

SQL Server

Visual Studio

MATLAB

Embarcadero RAD Studio

Maple

Statistica

Cpencrsa 3anmtsl nHGopmanuu Secret Net Studio 8
Axanemunueckas nuuensus Ha YMK ViPNet "3ammra ceteit”
Cnmcok ¢B060aHO pacnpoctpansiemoro I10:
Qt Creator

JDK

PostgreSQL

Python IDLE

Scilab

Visual studio code
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Code::Blocks IDE

Visual Studio Community
Ubuntu linux

Oracle VM VirtualBox
Xunbuntu

LibreOffice

Calculate Linux

13. CHEIIMAJIBHBIE YCJIOBHUA JISA OBYYAIOIUXCA C OI'PAHUYEHHBIMH
BO3MOXHOCTAMM 3/10POBbA

Oo6yuenue no OITOIT BO o0yyaromuxcst ¢ OrpaHU4eHHBIMUA BO3MOKHOCTSIMU 3JI0POBbS
OCYILECTBIISICTCS C YYETOM OCOOEHHOCTEH ICHUXO(PH3MUECKOTO Pa3BUTHS, WHIWBUAYAIbHBIX
BO3MOXKHOCTEH W COCTOSHHUS 3/JI0pOBbsI Takux oOyuaromuxcs. OOpazoBaHue 00yYarOmUXCS C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI MOXKET OBITh OPraHM30BaHO KaK COBMECTHO C
JIPYrUMH 00YYarOIUMHICS, TaK U OTAENbHO. B ciydae Heo0X0auMOCTH, 00YJarOIUMCsI U3 YHCIIa
JMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbsI (110 3asIBJICHUIO OOYYaIOIIErocs) MOTYT
IpeUlaratbCsi OJHM M3 CIEAYIOIIMX BapHAHTOB BOCIPHATHA HHPOPMALUU C YYETOM HX
WH/IMBUYAJIbHBIX TICUX0(U3NIECKUX OCOOCHHOCTEH:

— IS JIMI C HapyIIECHWSIMH 3pEHHS: B MEYaTHOH (opMe yBETUYEHHBIM MIPHUPTOM; B Gopme
DIIEKTPOHHOTO JIOKyMeHTa; B (Qopme ayauodaiina (mepeBoa y4eOHBIX MaTepualoB B
aynuodopmar); B mevaTHOW ¢opme Ha si3bike bpaiiiisi; MHIMBHIyadbHbIE KOHCYJIBTAI[UH C
NpUBJICUYCHHEM TH(IIOCYPIOTIEPEBOUNKA; HHINBUIYaIbHBIC 3a1aHUS U KOHCYIJIbTAIIH.

— JUIS JIMI C HapyIICHHSMH CIIyXa: B TedaTHOH Qopme; B (opMe SIEKTPOHHOTO JTOKYMEHTA;
BUZCOMATEpHATBl C CYOTHTpaMHu; WHAWBHIYAIbHbIE KOHCYJIBTAlMd C TPHUBJICYCHHUEM
CYpJIOTIEPEBOUMKA; WHINBUYAIbHBIC 3a]JaHUS U KOHCYJIbTAIINH.

— ISl JIML C HapyIICHUSIMH OTIOPHO-IBUTATEIBHOTO arapara: B redyatHoi ¢opme; B Gopme
AIIEKTPOHHOTO JIOKYMEHTa; B (hopMe ayanodaiina; HHIUBUAYyaTbHBIE 331aHUST M KOHCYIIBTAIHI.

B cilyyae HE0O0X0IMMOCTH UCIIOJIb30BaHUS B yueOHOM npoiiecce
YaCTUYHO/MCKIIIOUYUTENHHO JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, OpraHW3amus
pabotsl IIIIC ¢ obywaromumucs ¢ OB3 u nHBanugamMu npenycMaTpUBAeTCsl B AJIEKTPOHHOM
UH(POPMALMOHHO-00pa30BaTENBHON Cpeie C YYeTOM UX HHIUBHIYAJIbHBIX MCHXO()HU3MYECKHX
0CcOOEHHOCTEH.

%
PaspaboTtumk y /// K.(p.-M.H., goueHT M.A. BonkoB
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11. YYEBHO-METOJANYECKOE 1 WTHO®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHDBI

B) IIpodeccuonasibHbie 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI:

1.1. Hudporoii obpazoBarenbHbiii pecypc IPRsmart : snexTpoHHO-0MOImoTeyHas cucrema :
caiit /OO0 Komnanwus «Ai [Tu Ap Menuay. - Capatos, [2024]. — URL:
http://lwww.iprbookshop.ru. — Pexxuim noctyna: uist 3aperucTpup. mojb3oBareiei. - Tekcr :
JJIEK-

TPOHHBIM.

1.2. O6pasosatenbHas miatdopma FOPANT : 06pa3oBaTenbHbIi pecype, SMeKTPOHHAs OHO-
nuoTeka : caiit / 000 DnekrponHoe u3gatensctBo FOPAUT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum moctyma: ajst 3aperucTpup. moJib3oBaresei. - TeKCT : 2JIeKTPOHHBIN.
1.3. baza gansbix «2nekTpoHHas Oudnnoreka Texuuueckoro BY3a (ObC «KoHncynbTaHT cTy-
JIEHTay) : AIEKTPOHHO-0nbnmoreyHas cucrema : caiir / OOO Ilonutexpecypc. — Mocksa, [2024].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxxum moctyma: ajist 3aperucTpyp. MoJIb-
30Batesield. — TeKCT : AIIEeKTPOHHBII.

1.4. KoHcynbTaHT Bpada. DIEKTpOHHAS MEIUITMHCKas OnOnmroTeka : 6a3a JaHHBIX © CalT /
OOOBBsIcHIas MKoJa OpraHUu3alyy U YIIPaBICHHS 31paBOOXpaHeHEM -KOMIUIEKCHBIN MeTUIIH-
CKuit KoHcanTUHT. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pesxum mocryma: s
3apEerucTpUp. MoJib3oBaresend. — TeKCT : ANEeKTPOHHBIN.

1.5. bonburas MmeauIuHCKass OMOIMOTEKA : DIEKTPOHHO-O0ubIMoTeuHas cucrema : caiit / OO0
bykan. —Tomck, [2024]. — URL.: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: st 3a-
perucTpup. nojab3zoBateneil. — TEeKCT : 3JIeKTPOHHBIMN.

1.6. OBC Jlans : anekTpoHHO-O0MOMMOTEeYHas cucTema : cait / OO0 OBC Jlanb. — CaHKT-
IetepOypr,[2024]. — URL.: https://e.lanbook.com. — Pexxum gocTyma: 11 3aperucTpup. MOJIb30-
Bateneil. — TeKCT : 3MeKTPOHHBIM.

1.7. OBC Znanium.com : 3JIEeKTpOHHO-0nOMMoTeuHas cuctema : caidt / OOO 3HaHUyM. -
Mockasa, [2024]. - URL.: http://znanium.com . — PeskxuM J0CTyma : [J1s1 3apETHCTPHP. MMOJIb30BaTe-
JIer. - TeKCT : ANeKTPOHHBIN.

2. KoncynwrantlImtoc [ DnekTpoHHBIN pecypc]: cipaBouHas mpaBoBas cuctema. /000
«Koncynprant Imrocy - DiektpoH. aaH. - Mocksa : Koncynerantllmtoc, [2024].

3. eLIBRARY.RU: nHayunas snekrponHas oubmmoreka : cait / OO0 «Hayunas DaekTpoH-

Has bubaroreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum poctyna : Uit aBTOpH3.
oJb30Barened. — TeKCT : 3JeKTPOHHBIN

4. ®epnepanbHas rocyaapcTBeHHas HHpopMalmoHHas cuctema «HamronanbHast 31ex-

TpOHHas1 OMOIMOTEKAy : ANIeKTpoHHas Oubnuoreka : caiit / ®I'BY PI'b. — Mocksa, [2024]. —
URL: https://u36.pd. — Pexxum noctyna : 11st moap3oBaTeneil HaydHoH 6ubianoTeku. — Teker :
3JIEKTPOHHBIM.

5. Poccuiickoe oOpazoBanue : penepanbubiii noprain / yupenutenb OI'AY «DULTO». —

URL.: http://www.edu.ru. — TeKcT : 3JIeKTPOHHBIIA.

6. DnexTpoHHas 6ubnuoreynas cuctema Yil'yY : Mmoaynb «DneKTpoHHast OMOINOTeKa

ABUC Mera-ITPO / OO0 «/lara Dxcnpeccy. — URL: http://lib.ulsu.ru/MegaPro/

CoraacoBaHo:
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