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JIMCT COI'NTACOBAHUA

PabGouass mporpamMMa JIUCHUIUIMHBI COCTaBJIIEHA C Yy4eToM TpeboBaHMi QeaepaaTbHOro
rOCyIapCTBEHHOrO 00pa3oBareilbHOro cTaHaapra Beiciiero oopazopanus (PI'OC BO) mo HampaBieHUIO
noarotoBku (crienuanbHocTh) 15.03.04 ABTOMarm3anus TEXHOJOTHUYECKUX IMPOIECCOB M MPOU3BOJICTB,
yrBepxkaearoro 12.03.2015 roma, paccmorpena u omoOpena Ha 3acemanun kadernpsl KCYIT «  »
20 ropma, mpotokon Ne
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3aBeqyromInid BEITyCKAOIIEH Kag.

KCVYII 10. A. llypsirun
OKCIIEepTHI:

JoueHT kadeapsl KOMIBIOTEPHBIX
CUCTEM B YIPABICHUU U
npoektupoBanuu (KCVYII) B. I1. KonryOunckuit

[Ipodeccop kadenps
KOMIIBIOTEPHBIX CUCTEM B
YIIpaBJICHHUU U IPOCKTUPOBAHHUN

(KCVII) B. M. 3r03pK0B
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

Ilenpto mpemomaBaHUs OUCHUUIUIMHBI ~ SIBIACTCS TOJYYCHHE TEOPETUYECKUX 3HAHMK U
MPAKTHYECKUX HABBIKOB: MOCTPOCHUS aBTOMATHU3UPOBAHHBIX WH()OPMAIMOHHO-YIPABISIFOIINX CUCTEM;
y4qacTusi B pa3paboTKe OOOOIICHHBIX BapHAHTOB pEIICHHs] MPOOJIEM, CBS3aHHBIX C aBTOMaTH3allUeH
MIPOU3BOJACTB, C HKCIIOJIb30BaHUEM HWH(MOPMAIIMOHHO-YIIPABISIONIUNX CUCTEM; ydacThss B paboTax IIo
pacdeTry ¥ IMPOCKTHUPOBAHMUIO MPOIECCOB M3TOTOBJICHHUS MPOMYKIMH U YKAa3aHHBIX CPEICTB M CHCTEM C
MCIIOJIb30BAaHUEM COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTUH, METOJIOB U CPEICTB MPOCKTHUPOBAHUS U
MH(pOpPMAITMOHHO-aBTOMATU3UPOBAHHBIX CUCTEM.

1.2. 3agaun qUCHUNINHLI
— 1) ocBOEHME METOAOB JIMHENHOIO NPOTPaMMHUPOBAHUS;
—  2) MOCTPOCHHUE H PELICHHE CETEBBIX ONTUMHU3AIMOHHBIX MOJIEIICH;
— 3) oOCBOEHHE METOAOB LEIOUYHUCIEHHOIO IPOrPaMMUPOBaHUS;
—  4) mocTpoeHue U pereHre MoJIeNiei TMHAMUYECKOTO ITPOrPaMMHPOBAHUS;
— 5) ¢popMupoBaHHE HABBIKOB yyacTHs B paboTax IO pacyeTy M MPOEKTHPOBAHHIO IPOLIECCOB
M3TOTOBJIEHUS MPOAYKLIUHU U CPEACTB U CUCTEM aBTOMATU3ALMH C UCIIOJIb30BAHUEM M3YYEHHBIX METOOB

2. Mecto aucunniimubl B ctpykrype OITIOII
JucnumimHa «ABTOMaTu3upoBaHHbIE MH(pOpMalMoHHO-yIpasisoomue cucrems» (b1.B.O/.5)
OTHOCHUTCS K 670Ky 1 (BapuaTUBHAs 4acTh).
[IpeamecTBylOMUMH ~ TUCHMIUIMHAMY, (QOPMHUPYIONIMMH  HavYajdbHbIC 3HAHUS, SBISIOTCS:
JluckpeTHas Maremaruka, Maremaruka.
[TocnenyromumMi AUCUUIUIMHAMH SIBIISTEOTCS: 3alUTa BBIMTYCKHOM KBaTM(UKAIMOHHOW paboTHI,
BKJIFOYAs MIOATOTOBKY K IPOLEAYpe 3alUThI ¥ poLenypy 3amuThl, [peaumioMuas npakTika.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS AHCHUTIIHHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— OIIK-4 crnocoOHOCTRIO y4YacTBOBaTb B pa3paboTke OOOOIIEHHBIX BAPHUAHTOB pPELICHUS
npoOsieM, CBSI3aHHBIX C aBTOMAarM3alMed IPOU3BOJACTB, BBIOOpPE HA OCHOBE AaHalIM3a BapUAHTOB
ONTUMAJILHOTO MPOTHO3UPOBAHUS ITOCIIEICTBUH peIlIeHMS;

— IIK-1 cocoOHOCTBIO coOMparh W aHAIU3UPOBATh UCXOJIHBIE MH(OPMAIIMOHHBIE TaHHBIE IS
MIPOEKTUPOBAHUS TEXHOJIOTMYECKUX IPOLECCOB M3TOTOBJIECHUS MPOAYKLUHU, CPEACTB U CHUCTEM
aBTOMAaTHM3alluM, KOHTPOJS, TEXHOJIOIMYECKOTO OCHAIEHHs, TUarHOCTUKM, WCHBITAaHWH, YyIpaBIeHUS
IpoLeccaMu, KU3HEHHBIM ITUKJIOM MPOIYKIMU U €€ KauyeCTBOM; y4acTBOBaTh B paboTax IO pacyery u
MPOEKTUPOBAHUIO TPOLECCOB M3TOTOBIEHHUSI TPOAYKIMUM U YKa3aHHBIX CpPEACTB U CHUCTEM C
HCIOJIb30BaHUEM COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHI, METOAOB U CPEACTB MPOEKTUPOBAHMUS;

B pe3ynbrare nzyueHus TUCHMITIMHBI 00yYaroIUACs TOJKEH:

— 3HaTb - OJTalbl NPUMEHEHUS MAaTeMaTHYeCKUX METONOB Uil aBTOMATU3UPOBAHHOIO
YOpaBiICHUS; - OCHOBHbIE ONTHUMHU3ALMOHHBIE JE€TEPMUHUPOBAHHBIE METOABI pELIeHMs 3ajaad
aBTOMAaTH3MPOBAHHOTO YIIPABICHMUS;

—  yMmeThb - pOpMYIUpPOBaTh MaTeMaTHUYECKUE MOJIENIN JIJIsl aBTOMAaTU3UPOBAHHOIO YIPABICHMUS; -
NPUMEHSTh  OCHOBHBIE  ONTHMMM3AIOHHBIE  JETEPMUHHUPOBAHHBIE  METOJbl  pELIEHUS  3ajaad
aBTOMAaTH3MPOBAHHOTO YIIPABICHHUS;

— BJaJeThb IpUEMaMM TIOCTPOEHUS MaTeMAaTHYECKOM MOJENM W TOHMCKa HX pEeLIeHUl cC
MCIOJIb30BAaHUEM ONTUMH3AIMOHHBIX J€TEPMUHUPOBAHHBIX METO/IOB.

4. O0beM TMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OO6mass TpyAOEMKOCTh JIUCHUUIUIMHBI cocTaBisieT 4.0 3aueTHhIX €IMHUIBI U TpEeACTaBleHa B
tabmuue 4.1.
Tabnuna 4.1 — TpynoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl
8 cemecTp
AynuTopHble 3aHATHS (BCETO) 54 54
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Jlexkun 20 20
JlaGoparopHbie paboTHI 34 34
CamocrositenpHas pabora (Bcero) 54 54
Brinonnenue nHANBUYaTbHBIX 3adaHUI 24 24
OdopmieHre 0TYETOB IO JIA0OPATOPHBIM padoTam 20 20
[IpopaboTka JIEKITMOHHOTO MaTepuasa 10 10
Bcero (6e3 sx3amena) 108 108
[ToaroroBka u cada sK3aMeHa 36 36
OO6miast Tpy10€MKOCTb, U 144 144
3aueTHble EauHuUIB 4.0 4.0

5. Conep:xanue TUCHMILIHHBI

5.1. Pa3nenanl AMCHUILINHBI 1 BUABI 3aHATHH
Paznensl AMCHMITIUHBL U BUBI 3aHATUH MPUBEICHBI B TabuIe 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHEBL U BUABI 3aHATHA

HazBanust pa3ieloB AUCHMILIMHEL R BREJI S8 me8eL=58gs=
8 cemectp
1 OGmias xapakTepucTHKa 2 0 1 3 OIIK-4
ABTOMAaTH3UPOBAHHBIX HH()OPMAIIMOHHO-
YIPaBIIAIOLUINX CHCTEM
2 Drarnbl NPUMEHEHUS! MaTeMaTHYeCKUX 4 0 2 6 OIIK-4
METOJIOB [yl aBTOMAaTHU3UPOBAHHOTO
yIIpaBIICHUS
3 Pemenue 3a1a4 KajaeH1apHOTO U 14 34 51 99 OIIK-4, TIK-1
OTIEPATUBHOTO TITAHUPOBAHUS
ONTUMU3ALMOHHBIMH J€TEPMUHUPOBAHHBIMU
METOJIaMH
Hroro 3a cemectp 20 34 54 108
Hroro 20 34 54 108
5.2. Conep:xkanue pa3aejioB JUCHUIIHHBI (110 JEeKIIUAM)
ConeprkaHue pa3aenoB TUCIUILIAH (TI0 JIEKIUSAM) TIPUBEICHO B Tabiuiie 5.2.
Tabnuna 5.2 — ConepxaHue pasiesoB JUCHUIUIMH (10 JIEKIUSIM)
O ¥ O [0} o)
Ha3zBanus pasznenos Coneprkanue pa3ziesioB JTUCHUTIIUHEI (110 JIGKIUSAM) , © S &, = & 2
8 cemecTp

1 O6mas xapakrepuctuka Kiaccugukanys aBToMaTU3UPOBAHHBIX 2 OIIK-4
aBTOMAaTH3UPOBaHHbIX uHpopmMalmoHHo-ynpasistonux cucreM (MY C).
MH(OPMaAIIMOHHO- [Tpo6nemsl u sTansl pazpadorku UYC.
YIPABISAIOUUX CUCTEM dopmanuzanus crpykrypsl UYC. Ocobennoctu UYC

peanmpHOTO BpeMeHH. O0eceunBaronne moaCHCTEMbI

NYC n ux xapakTepuCTHKA.

Hroro
2 DTanel NPUMEHEHUS Crpykrypusanus npodnemsl. [loctpoenue 4 OIIK-4
MaTeMaTu4eCcKUX MareMaTu4ecKol MoJesTn
METOJIOB IS Vitoro 4
aBTOMAaTH3UPOBAHHOTO
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yIpaBIeHU

3 Pemenue 3amau
KaJICHIapHOTO U
OTIEPaTUBHOTO
IUTAHUPOBAHHUS
OIITUMH3ALHOHHBIMU
JETCPMUHUPOBAHHBIMH
METOIAMU

Hroro 3a cemecTp

ITocTpoeHuE JIMHEVHBIX ONITUMU3aLMOHHBIX MOJIEIIEH.

[IpenBapurensHOE IpeoOpa3oBaHre TUHEHHOM
monenu. ['paduueckas nHTEpIpeTAIS THHEHHBIX
Mozeneil. CumIuiekcHbI anroputm. [lonyyenue
MCXO/IHOTO Oa3uca

OO01wme cBOMCTBA CETEBBIX Moaee. Moenb
Ha3Ha4YeHUU. Mojieh BRIOOpa KpaTyaIiero myTH.
TpancnoprtHas 3amaya. 3a1a4a KOMMHUBOSKEpa

Oomee onucanue mozenu. [Ipumepsr mozpeneit
LIEJIOYMCICHHOTO ITporpaMMupoBanus. Penienne
3a/1au LEeIO0YHCIEHHOIO IPOrpaMMHUPOBAaHUS

O0wree onrcanue MeTosa. 3a1a4a yrpaBIeHHS
3anacamMu. Mozienb pacnpesieneHus pecypca. AHaIu3
Ha 9yBCTBUTCIIbHOCTDH

Hrtoro

14
20

OIIK-4

5.3. Pa3gesibl AMCHMILIMHBI M MEKIMCHMILNIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbL Ty IIUMHU)
U o0ecneynBaeMbIMH (IOCJSAYIOMIMMHU) JUCHUAIIIMHAMUA
Pa3nensl TUCHUIUIMHBI U MEXAUCUUIIMHAPHBIE CBSI3U C O0ECHEUMBAIOIUMMU (IPEABIIYIIIMU) U

o0ecrnieurnBaeMbIMH (ITOCJIEAYIONIMMHI ) TUCIUTUIMHAMY MPECTaBIeHbI B Tabnuiie 5.3.

Tabnuua 5.3 — Pazaenbl IUCHUIUIMHBL M MEKIUCIUILIMHAPHBIE CBSI3U

HanmenoBanmue JUCHUITIINH

Ne pas3acioB ﬂaHHOﬁ AUCHUITIIIMHBI, OJIA
KOTOPBIX H€O6XOIII/IMO HU3y4YCHUC

O6€CHC‘II/IB3IOH_II/IX 1 o0ecreynBaeMbIX

5.4. CooTrBeTcTBHE KOMIIETEHUM M, GopMHUpPYyeMbIX IPH U3YYEHUH IMCUHUILIMHbI, 1 BUI0B 3aHATHI

JMCIATLINH
1 2 3
[IpenmecTByromMe TUCIUTLTAHB
1 duckpeTHas MaTeMaTHKa + + +
2 MaremaTuka + + +
[Tocnenyromuye TMCUUTUIAHBI
1 3amuTa BEIMYCKHOMN KBaTHU(PUKAMOHHON pabOThI,
BKJIFOUas MOATOTOBKY K MPOLIEAYpPE 3alIUTHI U IPOLIEYPY + +
3aIUTHI
2 Hpe,[[,[[I/IHJ'IOMHa}I MpaKTHKa + +

CooTBeTcTBHE KOMIETEHINH, (OPMUPYEMBIX MPH HM3YYECHUH JUCIHUILTAHBI, ¥ BUIOB 3aHSATHHA
IpeCcTaBiIeHo B Tabmuie 5.4.
Tabmumna 5.4 — CoOTBETCTBHE KOMIIETEHIHMHA, (OPMHPYEMBIX TNPH H3YYCHWUH JUCIUTUIAHBI, ¥ BHIOB

3aHATUHA

Bunel 3ansaTuit

Komme
TEHIIU
u

Jle

S &6 S s
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OIIK-4 + + + KonTponsnas pabora, OTder o
WHUBUIYAILHOMY 33JJaHUIO,
Ik3ameH, OTUeT 110
naboparopHoii pabote, Onpoc Ha
3aHATHAX, TecT

IIK-1 + + OTyeT N0 UHIUBUIYATBHOMY
3aJannio, Jx3aMeH, OTUeT 110
naboparopHoii pabote, Tect

6. UnTepakTBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUs
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumenoBanue naboparopHbIX padoT npuBeneHo B Tabmuue 7.1.
Tabnuna 7.1 — HammeHoBaHue 1ab0paTOpHBIX paboT

f o]
Ha3zBanus pa3zzienos HaunmenoBaHue 1a00paToOpHBIX pabOT S EZQ. =% e
8 cemectp
3 Penrenue 3amay [TocTpoeHune TMHEHHBIX ONTUMHU3ALIMOHHBIX MOJCIICH. 4 OIIK-4,
KQJICHAAPHOTO U Pemenune 3amau rpaduaecKuM METOIOM IK-1
OLCpaTUBHOTO Perennie Monienu TMHEHHOTO MPOTPaMMHUPOBAHUS 4
R CHUMILJIEKCHBIM METOJIOM
ONTUMU3AIMOHHBIMH
JeTEPMHHHPOBAHHEIMKH  110CTPOCHHE CETEBBIX Mozeneid. Perenne 3amaun o 4
Perenne knaccuueckoil TpaHCOPTHON MOJENn 4
METOJIOM MOTEHIIUAJIOB
Pewienne 3a1aum koMMUBOsKEpa 4
Pemenue 3a1aun 1e104MCIEHHOTO
MIPOrpaMMHUPOBAHUS METOJIOM BETBEH U TPaHUIL
Mogens AMHAMUYECKOTO MTPOTPAMMHUPOBAHUS JUIS 8
pacripeieNieHus U YIPaBIICHUS pecypcamu
Uroro 34
Hroro 3a cemectp 34
8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)
He mpenycmorpeno PVYIL

9. CamocrosiTeibHasA padoTa
Bunel camocrosTenbHOl paboThl, TPYAOEMKOCTh U (POpPMUPYEMbIE KOMIIETEHILIMHU NPE/ICTABICHBI B
tabmuue 9.1.
Tabnuua 9.1 — Bunel camocTosTenbHON padOThI, TPYI0EMKOCTh U (hOpMUpYEMBbIE KOMITETEHITUU

Bunsl camoctosTenbHoit X € 4 2§ E
Haspanus pasaenos g 5552 2 DOpMBI KOHTPOJIS
paboTbI © 3 EB 2
8 cemecTp

1 O6mias xapakrepuctuka [IpopaboTka JEKIIMOHHOTO 1 OIIK-4 Omnpoc Ha 3ansTUsX, Tecr,
aBTOMAaTHU3UPOBAHHBIX Mmarepuasa DK3aMeH
UH(POPMAITTOHHO- Vroro 1
YIPaBISIOUNX CUCTEM
2 DTanbl NpUMEHEHUs [TpopaboTKa JEeKIIMOHHOTO 2  OIIK-4 Omnpoc Ha 3aHaTHSX, TecT,
MaTeMaTH4ecKUX METOJI0B Marepuasa DK3aMeH
AU Htoro 2
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aBTOMaTU3UPOBAHHOTO
yIIpaBICHUS
3 Pemenue 3anay [TpopaboTka JTEKITMOHHOTO 7 OI1IK-4, Ormpoc Ha 3aHATHSX,
KAJICHAAPHOIO U Marepuaia IK-1 Otuer no
OTIepaTUBHOTO OQOpPMITCHHE OTYETOB 110 20 I/IHI[I/IBI/II[y?)J'IBHOMy
TUTAHUPOBAHUS HU TYET I
JTaHupOBa naboparopHbeIM paboTam 3a71aHHMIO, LITHCT 1O

ONTUMU3AIIMOHHBIMH naboparopHoii pabote,
JNETEPMUHUPOBAHHBIMU Brmonuenue 14 Tect, Ox3ameH
MeTOoIaMHK WHVBUIYAIbHBIX 3a/IaHUN

BremonHenue 10

WHAUBUAYAJIbHBIX 3aJlaHU

Uroro ol
Hroro 3a cemectp 54

[ToaroroBka u caaga 36 DK3aMeH

HK3aMeHa
Hroro 90

10. KypcoBoii npoekTt / kypcoBasi padora
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa /ijisi OLEHKH yCIeBAeMOCTH 00y4aroIMXcsl

11.1. BanjabHble OLEHKHU JJIS1 3J1eMEeHTOB KOHTPOJISI
Tabmuna 11.1 — bayutbHBIC OIIEHKH JIJIS1 SJIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuManbHbIN MaxkcuManbHbIN
DJeMeHTHI y4eOHO OaJL 3a epuo Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
JeSITeIbHOCTH mexay 2KT u na ceMecTp
Hauasa ceMectpa  mexay 1KT u 2KT
KOHEIl cemecTpa
8 cemecTp
KonTponbHas pabora 12
Omnpoc Ha 3aHATHAX 3 2 3 8
Otuer o 10 10 20
UH/IUBUYaIEHOMY
3a/1aHuUI0
Ot4er mo 1abopaTopHOA 6 4 6 16
pabore
Tect 4 6 4 14
Hroro Mmakcumym 3a 29 28 13 70
nepuos
OK3aMeH 30
Hapacraromumm urorom 29 57 70 100
11.2. Ilepecyer 02/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6ayI0B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCcTaBieH B Tabnuue 11.2.
Tabnuna 11.2 — [lepecuer 6aIoB B OIEHKH 32 KOHTPOJIBHBIC TOYKH
baynel Ha 1aTy KOHTPOIBHOM TOUKH Onenka
> 90% ot MakcuManbHOU cyMMBbI OatoB Ha aaty KT 5
Ot 70% no 89% ot makcumasbHOM cymMMbl OaisioB Ha fgaty KT 4
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‘ Ot 60% 1o 69% oT MakcuManbHOM CyMMBI OaiT0B Ha aary KT 3

‘< 60% oT MakcuManbHOU cyMMBbI OatoB Ha aaty KT

11.3. IlepecyeT cymMMBbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecueT cymmbl 6alJIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TaOIuIle
11.3.

Tabmuna 11.3 — I[lepecuer cymmbl 0aIOB B TPATUITMOHHYIO M MEXITYHAPOIHYIO OLICHKY

Hrorosast cymma 6aiiios,

Onenka (I'OC) YYHUTHIBACT YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTuuHO) (3a4TEHO) 90 - 100 A (OTIM4YHO)
85 -89 B (ouenp xoporiio)

4 (xoporo) (3a4TeHO) 75-84 C (xopor1o)
70-74
o5 - 69 D (ynoBneTBOpHUTENBHO)

3 (yAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (HOCpeiCTBeHHo)
2 (1eynOBIICTBOPHTELHO) (1 Hwxe 60 6ammos F (HeynoBneTBOpUTENBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOE U MH(OPMALIMOHHOE OOecriedeHne JUCUUIITIMHBI

12.1. OcHoBHas iuTEparypa
1. Apromaru3upoBaHHble HH(OPMALMOHHO-YIPABIAIOIINE CHCTEMbI [DJIEKTPOHHBIM pecypc]:
YyeOHoe mnocobue ansa OakamaBpoB / XabuOynuna H. HO. - 2014. 129 c. - Pexum pocryma:
https://edu.tusur.ru/publications/5460 (mara oopamenus: 10.07.2018).

12.2. lonosiauTEIbHAS JIUTEpaTypa

1. Hluxun, E. B. UccnenoBanue onepanuii: Yuebnuk st By3oB / E. B. [lukumn, I'. E. Illukuna;
MockoBckuii rocynapcTBeHHbI yHUBepcuTeT uM. M. B. Jlomonocosa. - M.: IIpocnekt, 2006. 275 c.
(manuyue B Oubnuoreke TYCVYP - 40 k3.)

2. Bentnens, E. C. HccrnenoBanue omepanmii: 3aiaqd, MPUHIMIBI, METOMOJOTHS @ HAydHOE
m3nanue / E. C. Benruens. - 2-e u3a., crepeorun. - M. : Hayka, 1988. - 206 ¢ (Hanuuue B 6uOnuorexe
TYCVYP - 19 3k3.)

3. [Hankun, A. C. Maremariudeckre METOJIbl U MOJIENTU MCCIeI0BaHus onepanui | YueOHuK s
By3oB / A. C. lUlankun, H. II. Ma3aeBa. - 4-¢ m3a. - M. : JlamkoB u K°, 2007. - 395¢ (Hamuume B
oudmmoreke TYCVYP - 20 3k3.)

12.3. YueOHO-MeTOAUYECKIE MOCO0Us

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeTOANYeCKHE MOCOOUs
1. ABromaru3upoBaHHblE WH(OPMAIMOHHO-YIPABIAIOIINE CHUCTEMBI [DJIEKTPOHHBIH pecypc]:
Y4eOHO-MeTONUECKOe IMOCOOME IO BBINOJIHEHUIO JAa0OPAaTOPHBIX M CaMOCTOSTEIbHBIX paboOT A
OakanaBpos / XabuOynmuna H. 1O. - 2015. 41 c. - Pexxum noctyna: https://edu.tusur.ru/publications/5461
(mara o6pamenwus: 10.07.2018).

12.3.2. YyeOHo-MeTOAUYECKHE OCOOUS A5l JIUI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHM 310POBbS U
HHBAJIN/10B

Y4eOHO-MeTOMUeCKUe MaTeprabl sl CAaMOCTOSTEIbHOW U ayIUTOPHON paboThl 00Y4arONIUXCs
U3 YHClia JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSl M MHBAJIMI0B MPEAOCTABISAIOTCA B popmax,
alalTUPOBAHHBIX K OTPAaHMYCHUSM UX 37I0POBbsS M BOCHPUATHUS HH(DOPMAIIHH.

JLast M1 ¢ HapylIeHUsIMHU 3peHust:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B Ile4aTHOU (hopMe YBEITUUEHHBIM IIPH(PTOM.

JI1st 1M1 ¢ HAapYIIEeHUsIMH CJIyXa:
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- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B Tie4aTHOU (opme.

J1J1s1 JIMIL ¢ HAPYIIEHUSIMH OTIOPHO-IBUTaTeILHOTO anmnapara:
- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

12.4. TIpodeccuonabHbIe 0a3bl JAHHBIX M HHGOPMAILIMOHHBIE CIIPABOYHbIE CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. http://protect.gost.ru/

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

4. https://elibrary.ru/defaultx.asp

http://www.tehnorma.ru/

o1

13. MarepuajibHO-TEXHUYECKOe o0ecnedeHue TN CIUIINHBI U TPedyeMoe NporpaMmMHoe
ob0ecrnieyenmne

13.1. O0mue TpedGOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY U NIPOTPAMMHOMY 00ecIie4eHH 0
AUCHUILIUHBI

13.1.1. MarepuajibHO-TeXHUYECKOE U MPOrPaMMHOe obecrnedeHne sl JIEeKIMOHHbIX 3aHATHH
Jnis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYIIEr0 KOHTPOJISI U MPOMEKYTOYHON aTTeCTallU UCIIONIBb3YyeTCsl yueOHasi ayJIuTOPUS C KOJHMUYECTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 00opynoBaHHas TOCKOH M CTaHAapTHOW yueOHOM Mebembio. MiMeroTcst
JEMOHCTPAIIMOHHOE 00OpYyIOBaHUE W YYEOHO-HAIISAHBIE TMOCOOUs, 00CSCIIEUMBAIONINEC TEMATHYCCKUE
WLTIOCTPAIUH 110 JICKIIHOHHBIM pa3iesiaM JUCIUTUIAHBL.

13.1.2. MarepuaibHO-TEXHHYECKOE U MPOrpaMMHOe olecriedeHne 1Jisl JJa00paToOpHbIX padoT

Jlaboparopust ”HPOPMAITMOHHOTO 00ECIICUCHHSI CUCTEM YITPABIICHUS

yueOHasi aynuTopus Al MPOBEICHUs 3aHATUN JEKUMOHHOIO THMA, y4deOHas ayguTOpHs IS
MIPOBEJICHHS 3aHATHI MPAKTUICCKOTO THITA, yueOHAasl ayTUTOPHS JJIs TPOBEACHHMSI 3aHATHI 1TaO0OPaTOPHOTO
THUIIA, TOMEIICHHE ISl TPOBEACHUS TEKYIIIETO0 KOHTPOJISI U IPOMEXKYTOUHOM aTTecTaluu, IOMEIICHHUE JIs
CaMOCTOSITENILHON paboThI

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuua, a. 74, 329 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Kommprorep WS1 (11 mt.);

- Jlocka Oemast;

- Kommnekr cnenuanuzupoBanHoi yueOHO# Mmebenu;

- Pabouee mecTo npenogaBarens.

[TporpamMmmHoe obecrieueHue:

— Far Manager

— Microsoft PowerPoint Viewer

— Microsoft Word Viewer

- MySQL

— Windows 10 Enterprise

13.1.3. MarepuajibHO-TeXHHYECKOE H MPOrPaMMHOe o0ecrnedeHne IJisi CAMOCTOSTeIbHOI padoThl
s camocTosTenbHON paboThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIbIOTEpHBIE KJIACChl),
PacIoJIOKEHHBIE TIO a/IpecaM:
- 634050, Tomckast o6macts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacTb, I. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTs, T. ToMmck, Bepmmnanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTh, . Tomck, Bepiauna ynuia, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:
- yueOHast me0Oeb;
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- komnbioTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T1. - 5 it
- KOMIIBIOTEPHI MOAKIIOUEHB K ceTn «VHTepHEeT» M 00ecHeunBaloT AOCTYN B SJIEKTPOHHYIO
MH(pOPMaLIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe oOecnevyeHne TUCUUIIMHBI JIsl JIMI[ C OTPAHMYEHHbIMHU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIHU/I0B

OcBoeHUE NUCIUIUIMHBI JUIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTAMH 3/I0POBbS M WHBAJIUAAMU
OCYIIECTBIISIETCS C HCIOJIB30BAHUEM CPENICTB 00y4YEHUS OOIIETO U CICIUAILHOTO HA3HAYCHUS.

[Ipu 3aHsATHSAX C OOydYaOIIMMKCS € HAPYHIEHHSIMH CJIyXa IPEIyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNHBIX CPEICTB U JPYIrUX TEXHUYECKUX CPEICTB
npuema/nepenadd yueOHoM HMHQpOpMalMKU B JAOCTYMHBIX (Qopmax, MOOUIILHOW CHUCTEMBI MPENoJaBaHUS
st 00y4aroNMXCsl ¢ WHBAIHIHOCTBIO, MIOPTAaTUBHOW WHAYKIIMOHHOW CHUCTEMBI. YdeOHas ayAuTOpHs, B
KOTOPO# 3aHMMAIOTCsl OOydaroluecss C HapylIeHHEM cliyxa, 00OpyIoBaHAa KOMIIBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOH, BUICOTEXHUKON, NIEKTPOHHON JOCKOW, MYJIbTUMEIUMHON CHUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YICOHBIX ayAUTOPHSIX BO3MOKHOCTH ITPOCMOTPA YAAICHHBIX 00BEKTOB (HalpUMep, TEKCTa
HAa JIOCKEe WM CJaii/ia Ha 9KpaHe) MPU MOMOIIY BUACOYBEIUUUTENCH [Is1 KOM(POPTHOTO IPOCMOTPA.

[Ipu 3aHATHSIX C OOy4JarOUUMHUCA € HAPYLIEHUSIMM OINOPHO-IBHUIaTeJbLHOI0 anmnapara
UCIIONB3YIOTCS allbTepHATHBHBIE YCTPOMCTBa BBOAAa WH(OpPMANMU U JAPYrHe TEXHUYECKHE CpeICTBa
npreMa/repenadn yaeOHoW WHQPOPMAIMH B JOCTYIMHBIX (hOopMax, MOOWIBHOW CHUCTEMBI OOydCHUS IS
JIFOAEH C MHBAJIMIHOCTBIO.

14. OneHovHbIE MaTepuaJabl H METOANICCKUEC PEKOMECHAAIUH M0 OPraHU3allui U3YyYCHUS
AUCHHUIIIMHBI

14.1. Conep:kanue OLCHOYHBIX MATEPHAJIOB M METOAHMYECKHE PEKOMEH AN
I[J'ISI OLICHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHHUSA 3aKPCIIJICHHBIX 3a JlPICIIPIHJ'II/IHOfI
KOMITETEHIIUI MCIIONIBb3YIOTCS OLICHOUHBIE MaTepUabl B COCTABE:

14.1.1. TecToBble 3a1aHUs

1)  TpennpusTHe 3MEKTPOHHOI MPOMBIIUICHHOCTH BBITYCKACT JIBE MOJICIH PaJHOIPHEMHUKOB, IPHYEM Kax1as
MOJIENb MPOU3BOIUTCS Ha OTAEIHHONW TEXHOJIOTMYECKOW JIMHUM (IepBOE M3/eNHe Ha MEepBON TEXH.JHUHHH,
BTOpoe — Ha BTOpoi). CyTouHBI 00BEM MPOU3BOACTBA MEPBON TUHUU — 60 W3AEIMi, BTOPOH JUHUN — 75
n3nenuii. Ha paguonpueMHuK repBoii Mojenu pacxoxyercs 10 OMHOTUITHBIX 3JIEMEHTOB 3JEKTPOHHBIX CXEM,
Ha paavWONPHUEMHHMK BTOpPOM Moaenu — 8 Takux K€ OJIeMEHTOB. MaKCHUMalbHBIH CyTOUHBIA 3arac
HCronb3yeMbIx 31eMeHToB paBeH 800 eamnunam. I[IpuObIp OT peanv3alnvyd OAHOTO pPaJUONPUEMHHKA
nepBoii 1 Bropoit monenu pasHa 300 u 200 py0iell COOTBETCTBEHHO.

CKOJIbKO yIpaBIIeMbIX IIEPEMEHHBIX UMEET MaTeMaTu4ecKasi MOJIE)Ib, COOTBETCTBYIOIIAs JTaHHOM 3a1a4e?
a) 1
0) 2
B) 3
r) 4

2) TlpeampusiTie MEKTPOHHOHN MPOMBIIICHHOCTH BBITYCKAET JBE MOJCIH PaJHONPHEMHHUKOB, PHYEM KaXK1as
MOJIENIb TPOU3BOANTCS HAa OTAEIBHOW TEXHOJOTWYECKON JHHMW (MEpBO€ W3ENMe Ha NEPBOW TEXH.JHMHHH,
BTOpO€ — Ha BTOpOi). CyTouHbIil 00beM NpOM3BOACTBA NepBOW JHMHUM — 60 W3nenuid, BTOPOH JUHUU — 75
n3nenuil. Ha paguonpuemMHuk nepBoit Moaenu pacxomyercs 10 oMHOTUIHBIX JIEMEHTOB EKTPOHHBIX CXEM,
Ha pagUONPHEMHUK BTOPOW MOAENM — 8§ TakWX >K€ DJIeMEHTOB. MakCHUMaabHBIH CYTOYHBIN 3armac
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HCIIONB3yeMBIX ieMeHToB paBeH 800 emuauiiaM. [IpuOBITL OT peanu3aliii OMHOTO PaAMOIPUEMHUKA TIEPBOi
u Bropoit mogenu pasHa 300 u 200 pyOmeit COOTBETCTBEHHO.

CKOJIbKO OTpaHUYEHUI UMeeT MaTeMaTHIecKasi MOJIe)b, COOTBETCTBYIOIIAS JAHHOHU 3a1aue?
a) 3
06) 5
B) 2
r) 4

3) IlpeampusiTre MEKTPOHHOIN MPOMBIIUICHHOCTH BBITYCKAET JBE MOICIH PAIHONPUEMHUKOB, MPUYEM KaxIast
MOJIENTb TIPOM3BOANTCA HA OTAENHHONW TEXHOJOTWYECKON JTHHHMH (IIEpBOE H3/ENHNe Ha TEePBOW TEXH.JUHHH,
BTOpO€ — Ha BTOpoii). CyTOUHBIN 00BEeM MPOM3BOACTBA MEPBON JIMHUU — 60 U3NETUi, BTOPOU JMHUU — 75
w3nenuit. Ha paguonpueMuuk nepBoit moaenu pacxomyercss 10 OMHOTUITHBIX JEMEHTOB AJIEKTPOHHBIX CXEM,
Ha paguoONPHEMHUAK BTOPOH MOAENHM — 8§ TakWx >K€ DJJIeMEHTOB. MakCHUMambHBIH CYTOYHBIN 3arac
UCTIONBb3yeMBIX d7ieMeHTOB paBeH 800 eqununam. [IpuObUTE OT peanu3alnuy OAHOTO PaJUONPUEMHHKA MEPBOH
u Bropoii Mozenu paBHa 300 u 200 py6mei cOOTBETCTBEHHO.

CKOITBKO peleHr IMeeT MaTeMaTuIecKasi MOJIeNb, COOTBETCTBYIOIIAS JAHHOH 3amade?
a) 1
0) 2
B) 3
r) 4

4) Wmeercs crieayromias 3a1a4a:

«Dupma npou3BOIUT JBa BUAa nponykiuu — A u B. O0beM cObITa IPOAYKIIMU A COCTaBISIET HE
MeHee 70% oOirero oobemMa peanu3aluy MpoAyKIUU 000uX BUAOB. [yt M3rotoBiieHus npoAaykuud A u B
HCIIONBb3YETC OHO M TO K€ ChIPhE, CYTOUYHBIMA 3amac KOTOporo orpaHuueH BennuuHoul 400 kr. Pacxon
CBIPBSl HA EAWHUIYYy MPOAYKIHMKA A cocTaBiseT 22 Kr, a Ha enuHUIly npoaykuuu B — 41 xr. [IpuOsute ot
peanuzanuu enauHUIBl npoAaykimu A uw B paBHa 25 u 40 pyOmedi cooTBeTcTBeHHO. OnpeaeinTh
ONITUMAJTPHOE COOTHOIIIEHUE CHIPhS ISl U3TOTOBJICHUS MPOayKInu A 1 B.»
Kakoii MmeToz uccienoBanus onepanuii MpUMEHUM Ui PELICHUs TaHHOH 3a1aun?

a) JluneitHoe mporpaMMHpOBaHUE

0) llenouncnernHOEe MPOrpaMMHUPOBaHUE

B) JlnHammdeckoe mporpaMMHUpOBaHIE

r) Pemenue ceTeBoil ONTUMU3AIMOHHON MOIETH

5) [lama ciemyroras 3aava:
«Hmeetcss 3 paboThHI, KXY M3 KOTOPBIX MOXKET BBIOJHHUTH JHO00H W3 3-X HCIOTHHUTEINEH.
CTOMMOCTb BBIIOJIHEHHS KOXXKJ0H pabOThl KaXKIbIM HCIIOJTHUTEJIEM CIECIYIOLIAs:
1-ast pabota 1-m ucnonuutenem — 12 y.e.; 1-ast padota 2-M ucnonuurenem — 28 y.e.; 1-as padora 3-
M UcnonHuTeneM — 29 y.e.; 2-as pabota 1-M ucrnonuureneM — 14 y.e.; 2-as pabora 2-M ucrnonnurenaem — 47
y.e.; 2-as pabora 3-m ucnonaureiem — 23 y.e.; 3-1 padora 1-m ucnomautenem — 11 y.e.; 3-as padora 2-m
ucnonautenem — 16 y.e.; 3-ast pabora 3-m ucnonuurenem — 23 y.e.;

HeoGxonumo pacnpenenuts HcrogHHUTENEH Mo padoTaM (TO €CTh HAa3HAYUTh OAHOTO HCIIONHHUTENS Ha
KaKyI0-TO OIHy pa0dOTy) TaKUM 00pa3oM, YTOObIl MUHUMHU3UPOBATh OOIINE 3aTpaTh)

Kakne 3HaueHwss MOTYT NpPUHUMATh yIpaplseMble TEpEeMEHHbIE MaTeMaTHUYeCKOH  MOJeNy,
COOTBETCTBYIOIICH TaHHOM 3a1a4um?

a) 1;0

0) -1;0;1

B) JlroOwie

r) JlroOble MONOKUTEIBHBIE
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6) [lama ciemyrormas 3aada:
«MmeeTcss n paboT, KaKIyl0 W3 KOTOPHIX MOXKET BBIIOJIHUTH JIIOOOW W3 N HCIIONHHUTENCH.
CTouMOCTb BBINIOTHEHHS PabOTHI 1 MCIOIHUTENEM | paBHa cj. HykHO pacnpenenuTts MCHONHHUTENEH IO
paboTtaMm (TO €CThb Ha3HAYUTh OJHOIO HCIOJHHUTEIS HAa KaKyH-TO OIHY paboTy) TakuM 00pa3oM, 4TOOBI
MUHUMH3UPOBATh OOIIHE 3aTPaThD»

OtMmeTbTe MAaTEMAaTHYCCKYIO MOJICJIb 3aa41 O Ha3HAUYCHHUAX, COOTBCTCTBYIOLYIO JTaHHOM 33&3‘16?

a)
g ¢ -
3N eox. —>min,
= j=1 o
P I
Ll _ -
5) -‘('I:IF-EUF Lp.j=Lp
L ,
TR =] | 1111
==
1 —
Yoozl i=Ln
-1 !
H _ _ —
Yoa.o=Lj=Ln x. =0 1i=Ln j-Ln)
= ¥ ] '
B)
¥ % g,y Thmin,
(1.j)E & gyt
1, k=5 (mcTox),
¥ Xpi= b X = -1, k=r(cTox),
(k.j)ecern ¥ (ik)ecern ! (). 1719 BCeX OCTAIBHEIX K,
X, =0 nna eex (7, f) € ceTn.
T) g

m n ,
£ .. = ML,

i

X 20 (i=Lm, j=1n).

7) [ana cnenyromias 3a1a4a:
«Mmeercs 3 paboThbl, KAKAYI0 M3 KOTOPBIX MOXKET BBIOJIHHUTH JH000M M3 3-X HCIOIHHUTENEH.
CTOUMOCTH BBITIOIHEHHS KXKI0M paOOThI KaXKIbIM UCIIOTHUTEIIEM CIIeTyOTIast:
1-as pabota 1-m ucnonuuTenem — 12 y.e.; 1-ast padota 2-M ucnonaurenem — 28 y.e.; 1-as padora 3-
M HcronHuTeNeM — 29 y.e.; 2-as padota 1-M ucnonuureneM — 14 y.e.; 2-as padora 2-M ucnonnureaem — 47
y.e.; 2-as pabota 3-M ucnojHureiaeMm — 23 y.e.; 3-1 pabora 1-m ucnonuutenem — 11 y.e.; 3-as padora 2-m
ucrioHuTeNeM — 16 v.e.; 3-ast pabora 3-M ucronauTeneM — 23 v.e.;

HeoGxonumo pacnpenenuts HcrogHHUTENEd Mo pabdoTaM (TO €CTh HAa3HAYUTh OAHOTO HCTIONHHUTENS Ha
KaKy[0-TO OJIHy pab0oTy) TakKuM 00pa3oM, YTOOBI MUHUMHU3UPOBATH OOIINE 3aTPATh)

Bribepute MaTpuily ycIoBHH U1l peLIeHUs TaHHOH 3aJa4H.
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12 | 28 | 29 12 | 28 | 29

14 | 47 | 23 11 | 16 | 23

11 | 16 | 23 14 | 47 | 23
B) r)

12 ] 11 | 29 12 | 11 | 16

28 | 16 | 28 14 | 28 | 23

20 | 47 | 12 47 1 23 | 29

8) aHna ciemyromias 3aj1a4a:
«[lycTh UMEIOTCS M pa3IMYHBIX MOCTABIIMKOB, PACIHONAraloliX MPOAYKIUEH OIHOTO M TOTO XKe
THIA, KOTOPYEO OHH MOTYT OTHpaBHUTh N morpedurensM. [Ipu 3TOM mpeanpustie | MOXKET OTTPY3HTh HE
Oonee Si eqMHUII TPOAYKIIMH, a TOTpeOHuTeNto j TpeObyercs He MeHee Dj exmuwmil. 3aTparsl Ha MEPEBO3KY
SIUHUIIBI TPy3a U3 IyHKTA OTIPABJICHUS | B MyHKT Ha3Ha4YeHHH | paBHbI Cij. TpeOyeTcs Tak pacnpenennThb
noTpeduTesel Mo MOCTaBIIMKaM, YTOOBl MUHUMH3HPOBATh OOIIME TPAHCIIOPTHBIE 3aTPATHI.»
Kakoilt MmeTo uccnegoBaHuid onepanuii UCIONb3YETCs 11 PELICHUS JTaHHOU 3a1auu?

a) JluneitHoe nmporpaMMHUpOBaHUE

0) LlenouncnerHOe MpOTrpaMMHUpPOBaHUE

B) JluHamuueckoe nporpaMMHUpOBaHHE

r) Pemenue ceTeBoil ONTUMU3AMOHHON MOETH

9) CerteBoit MOJIETTBIO HA3BIBAETCS. . .
a) Maremarndeckasi MOJIENb, CTPYKTYypa KOTOPOM MOXET ObITh M300pa’keHa B BUjE Ipaduka, Ha3bIBAEMOTO

CEThIO.
0) Maremaruueckass MOAEb, CTPYKTypa KOTOPOH MOXeT ObITh HM300paxkeHa B Buae rpada, Ha3pIBa€MOIo

MOJIEJIb.
B) Ipaduueckas Mmonens, CTpyKTypa KOTOPOH MOXKET ObITh H300paXkeHa B BUJE rpada, Ha3pIBAEMOTO CETHIO.
r) Maremarnueckasi MOAEb, CTPYKTypa KOTOPOH MOXKeT ObITh M300paskeHa B Buie rpada, Ha3bIBa€MOro

CCThIO.

10) Jlama ceTh KIacCH4eCKOH TPAHCITOPTHOM 3a1auu:

Tpe6yeTc;1 3alcaTb COOTBCTCTBYIOLIYIO MATPUILY YCHOBHfI " UCXOAHOC NOITYCTUMOC PCIICHUC.

a) 0)
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11) Kak 10/DKHO OBITH 3aIIMCAHO OTPAHWYEHHE Ha YCIOBUE, YTOOBI U3 MyHKTA 3 HE BBIXOAMIO Oosee 3-x gopor?

a) E;]:j_xﬂ_;l' =3
6) Njzix3; >3
B) Xjz1X3; =3
r) E;l:ixg_,- =3

12) Kak MoxHO 331aTh orpanndeHue «IIpoeKT 2 MOKET ObITh MPHUHSATH JIHUIIb PU YCIOBHH, YTO MPUHST MPOEKT
1»?
a) —¥ +x =10
0) —xy +x, =0
B) —X;+X;=10
r) —% —X =10

13) [Mana cremyronias 3a1a4a:

«MmeeTcs m neraneil, KOTOpble HYy)KHO 00pabdoTaTh Ha n craHkax. Kaxmas neranb HoJDKHA cHavaia
00pabaThIBaThCs Ha CTaHKe 1, 3aTeM Ha cTaHke 2 U T.J. 10 n. Bpems 00paboTkH feTanu i Ha CTaHKe j PaBHO tjj.
TpeOyercs onpene/uTh MopsI0k 00padOTKH AeTalieii Ha KaXJI0M U3 CTAHKOB Takol, 4TOObI MUHUMH3UPOBATH
BpeMsi, HY’)KHOE JUIsl H3TOTOBJICHUSI BCEX M JeTaein

K xakoMy THIy 3a/a4 OTHOCHTCS JaHHAs 3aj1ada?

a) OnrtumansHBIA BEIOOP HAOOPA MPOEKTOB VIS PEATH3ALUH
0) 3amava pa3MerieHus MpeanpusITUil

B) Pacmnpenenenue oneparys Mo UCIOTHUTEISM

r) 3agada COCTaBIIEHUS PaCITUCAHUS

14) Kak MOXHO 3a1aTh orpanudeHue «IlycTh H3BECTHO, YTO M3 MEPBBIX P MPOEKTOB HE MOXKET OBITh PEalT30BaHO
Oosiee k IpOEKTOB, Tak Kak JJIsl BHIIOJHEHHS KaXJIOTO MPOEKTa TpeOyeTcsl HajJu4yhe BeAyLIETo WHXeHepa, a
HUMEeEeTCsl BOSMOXXHOCTD BBIJICIUTH BCEro k MH)KEHEpOB Takoi KBaau(ukaum»?

p

a) X: <k
=
p

6) X.<1
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p
B) X: >k
=

15) Korna onepartust BJISETCS YIPaBIsieMoii?
a) Korja y JHIa, IPUHUMAIOIIETO pellieHne, eCTh CBO0O0/Ia CIIoBa
0) xoraay iMua, IPUHUMAIOLIETO pelleHre, ecTh cBoOoIa BEIOOpa
B) KOTJa y JUIla, MPUHUMAIOIIETO penieHre, HeT CBOOOIBI BEIOOpa
I') Korja y JIWIa, IPHHAMAIOIIETO PelieHue, HeT CBOOOIBI CIIOBA

16) Kaxkast u3 TaHHBIX 3a/1a4 MOXET OBITh PEIICHa METOIOM IIEJIOYUCIICHHOTO TPOTPAMMHUPOBAHHSI?

) 3agada pazMeIIeHus IpeanpusITHS
e) 3amava BEIOOpA KpaT4aIiero myTH
’K) 3amada cocTaBIeHUS cMecel

3) 3amada KOMMHUBOSDKEpa

17) Mama criemyromias 3aa4a:
«[lycTs HEKuil TypuCT X0ueT 1o0paThes U3 MyHKTa | B MyHKT 10, mpoiAs myTh HAUMEHBIICH JIMHEI,
OPHEHTHUPYSCH 10 KapTe (CM. pHC.).

Puc. Cetp (kapTa) BOSMOXKHOTO IIEPEMELICHHUS TYPUCTa»
Bo3MOXHO 71 JaHHYIO 33a7a4y PeIUTh METOOM JINHAMUYECKOTO IPOrpaMMHUPOBaHHMS?

a) HeT

0) ma

B) Ja, C YCIIOBHEM BBOJIa JIOTIONTHUTEIBHBIX OTPaHUYCHUH
I) HE 3HaI0

18) Jlama criemyrormas 3a1ava:
«[lyctb Hekuit TypucT XoueT 1o0parbes u3 MyHKTa 1 B myHKT 10, Ipoi/s MyTh HAMMEHBIIEH [UINHBI,
OPUEHTHPYSCH TI0 KapTe (CM. puC.).

Puc. Cetsb (kapTa) BO3MOXXHOTO TIEPEMEIICHUS TYPHCTa

Kak pa3BopaumBaeTcs mpoIiecc HaXOKISHUS KpaTdanIinero myTu?
a) OT Hadaja K KOHITY
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0) U3 cepenuHbl B HAYAJIO0
B) U3 CepeAWHBI B KOHEII
I') W3 KOHI[A B HA4ajo

19) Kakyio ympaBiseMyi0 MEPEMEHHYI0 HEOOXOAMMO BBECTH IMPH PEHICHHUH 3a1a4d YIpPABICHHUS PECypcamMu
METOZIOM IMHAMHUYECKOTO IPOrPaMMHUPOBAHHUS?
a) BpeMs Ha U3TOTOBJICHUE MPOAYKIIUU
0) BBIYCK MPOAYKIMH B TEUCHUN OTpPe3Ka BPEMEHU
B) KOJHMYECTBO M3TOTOBJICHHOIO Marepuaa
I') KOJMYECTBO UCTIONHUTEICH

20) Kakyioo ympaBiseMyr0 MEPEeMEHHYIO HEOOXOAMMO BBECTH TMPH PEIICHUH 3a1a4d YIpPaBICHHUS PECypcamMu
METOZIOM IMHAMHYECKOTO IPOrPaMMHUPOBAHHUS?
a) KOJIIMYECTBO UCIIOIHUTEIICH
0) BBIYCK MPOAYKIMH B TEUCHUN OTpPe3Ka BPEMEHU
B) KOJIMYECTBO U3TOTOBJICHHOTO MaTepualia
I) YpOBEHB 3aMacoB Ha KOHEI[ OTPE3Ka BpEeMEHU

14.1.2. Dx3amMeHallMOHHbIE BONIPOCHI

[TprmMepHBIe SK3aMEHALIMOHHBIE BOIIPOCHI:

1. IIpenmeT u 3aa4un UCCIIENOBAHUS OIEpaLui

2. 3ajada 0 Ha3HAYEHUsI. AJITOPUTM PELIEHUS 3a7a4M O Ha3HAYEHUSIX

3. JlaHa nuHelHasg MaTeMaTH4eCcKasi MOZIEIIb!

2X12 + x13 + 6x14 + 3x24 + 5x34 -> min,

x12 + x14 + x13 =1,

x24 —x12 =0,

X34 —x13 =0,

-x14 — x24 —x34 = -1,

xij > 0 mus Beex (1, j).

TpeOyeTcst MOCTPOUTH COOTBETCTBYIOIIYIO CETh M HAWTH KpaTYalIIvii MyTh OT UCTOKA K CTOKY.

4. 3anada 0 Ha3HAYCHMSIX 3aJlaHa CIEAYIOLIEH MaTPULICH:

2583

4727

1632

4357

ITocTpouts ceth 3a1aun. HaliTu onTuMaibHOE pelieHne

5. Onumure OOLIYI0 MOCTAaHOBKY 3aJjadM pacrpeneneHus pecypcos. IlpuBeaure mnpumep.
[TocTpoiiTe ee MaTeMaTHYECKYIO MOJIETb.

6. JluHamMuueckas TMHEeHHAs MOJICIb.

7. IlocTpoeHue 1 penieHne TBOMCTBEHHOW MOJEIN

8. O01ee onucanyue MO/IETH BbIOOpA KpaTJalIliero myT

9. Monenp Kiaaccuueckoi TpaHCIIOPTHOH 3a1a4u

10. TpancnopTHas 3aa4ya ¢ IPOMEKYTOUYHBIMU ITyHKTaMH

11. MeTox mOTEHIINAIOB

12. 3apaua komMuBoOsKeEpa. OnrcaHue MOJEIH

13. Anaroputm perieHus 3a1aad KOMMHUBOSDKED

14. HenouucnenHoe nporpaMmmupoBanue. OO1iee onucanne MoJenu

15. TTocTpoenne mozaenu 3aaa4uu «ONTHMAIBHBIA BRIOOP HAOOpa MMPOESKTOB JIJIsl PeaTn3a-1um»

16. lunamMuyeckoe mporpammupoBanue. Ob1iee onucaHue MeToaa

17. Pemenue 3aa4n ynpasJIeHHs 3al1aCaMHA METO/IOM TMHAMUYECKOTO IMPOTpaMMHUpPOBa-HUS

18. Monens pacnpenenenus pecypcoB. YacTHast MOEIb

19. Mogens pacripenenenus pecypcoB. Mojens o01ero Buaa

20. Anann3 MOzIENH Ha YyBCTBUTEIBHOCTD B JUHAMHUYECKOM ITPOrPaMMHUPOBAHUU

14.1.3. Tembl OIPOCOB HA 3aHATHSAX
Knaccudukanuss aBTOMaTH3UpPOBAHHBIX  HHGOpMalMOHHO-ynpasisomux cuctem (UYC).
ITpo6aems! u 3tamsl pazpadotku UYC. @opmanuzanus ctpykrypsl MY C. Ocobennoct MY C peanbHOro
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Bpemenu. O6ecneunBatonye nojacucreMsl MY C u ux xapakrepucTuka.

Crpykrypuzarnus nmpoonemsl. [TocTpoeHre MareMaTnyeckoi MoeIH

[TocTpoeHne INWHEHHBIX ONTUMHU3AIMOHHBIX Monenei. [IpenBaputensHoe mpeoOpa3zoBaHHe
nuHerHou monenu. ['paduueckas mHTEpIpeTanus THHEUHBIX Mozesied. CUMIUIEKCHBIA allTOPUTM.

[Tony4enue ucxomHoro 6azuca

OO0mue cBo¥CTBa ceTeBbIX Monenel. Mosens Ha3HauyeHu. Mojenb BbIOOpa KpaTd4aIinero myTH.
TpancniopTHas 3a7a4a. 3ajada KOMMHUBOSLKEpa

Ob6mee onucanue monenu. [Ipumepbl Moneneil 1eIOYKCIeHHOTO MporpaMmupoBanus. Pemenue
3a/1a4M 1eJIOYUCIEHHOT0 IPOrPaMMHUPOBAHUS

OO6mee omucanue Merofa. 3ajqaya yOpaBieHHUs 3amacamMu. Mopenb pachpeneneHus pecypca.
AHaJii3 Ha YyBCTBUTEIBHOCTD

14.1.4. Tembl MHAMBUIYAJbHBIX 3aJAHUI
1. AHanmM3 MOJEeNH JIMHEHHOTO IPOrPaMMHUPOBAaHUS Ha YyBCTBUTEILHOCTD. J[BOMCTBEHHAS MOJIEITh
2. PemieHue kiaccMuecKod TPAHCHOPTHOM MOJEIM METOAOM IMOTEHIMATIOB. AHAJIM3 MOJEIU Ha
YyBCTBUTEIBHOCTh

14.1.5. TeMmbl KOHTPOJIBHBIX PadOT
JIuneitHast onTuMHU3aMOHHas MoJieb. CeTeBble MOETU
3ajiaua 1eJIOUUCIIEHHOTO IPOrpaMMHUPOBaHus. MoJesnb JUHAMUYECKOTO IPOrPaAMMHUPOBAHMUS

14.1.6. Tembl 1a60paTOPHBIX PadoT
[TocTpoenune TUHEHHBIX ONTUMHU3AIMOHHBIX Mozesel. Pemenne 3aqa4 rpadn4ecKkiuM METOI0M
Pemenue Mozienu JIMHEMHOTO MPOrpaMMHUPOBAHUS CUMIUIEKCHBIM METOA0OM
IToctpoenue cereBpiX Mozenei. Pemenne 3a1aun 0 HA3HAYEHUSIX
Pemenue kiaccuyeckoil TpaHCIIOPTHOM MOIENIA METOJIOM MOTEHLIUAJIOB
Pemenue 3a1aun koMMUBOSIKEpA
Pemenue 3a1aun 1e1I04MCIAEHHOTO MPOrPAMMHUPOBAHUS METOIOM BETBEU U FPAHMI]
Mogenb JUHAMHYECKOTO MTPOrpaMMUPOBAHUS JUIsl paclpeiesIeHUs U YIPaBIEHUS pecypcaMu

14.1.7. MeToau4ecKue peKoMeH AU

1) Ha KaXIyIO CIEAYIONIYIO JTJAOOpaTOPHYIO paboTy 3aaHuUs BBIAAIOTCS MOCIE 3alIUTHI TEKYIEH
nabopaTopHON pabOTHI;

2) npu BBIOJHEHUH JJaOOPATOPHBINM pabOTHl B HEYCTAHOBJIEHHBIN CPOK 3a KaXKAYIO HEACIIO

IPOCPOYKH MAKCUMAJIbHBIA Al yMEHbIIIAETCS Ha eIUHUILY.

[Tocenienne 3aHATHIA ABIsIETCS 00s13aTeNbHBIM. [IpoBeieHre FK3aMeHa SBISIETCS 00s3aTEIbHBIM.

Jis nonycka K 3k3aMeHy HeoOX0AMMO HaOpaTh UTOTOBBIN peUTHHT HEe MeHee 35 GaJoB.

HeszaBucumo oT HaOpaHHOW B ceMeCTpe TeKyIel CyMMbl 0ajuioB, 00s3aTEIbHBIM YCIOBUEM IS
JOMyCKa K 9K3aMEHY SBJISIETCS BBIIOJHEHHE CTYACHTOM HEOOXOIUMMBIX IO paboueil mporpamme Juis
IVCUUIUIMHBL BUJOB 3aHSTHHA: BBHIMOJIHEHHE KOHTPOJBHBIX, WHAWBHIYATbHBIX 3aJaHUNA ¥ 3alIUTHI
1a00paTopHBIX paboT.

DK3aMeHAI[MOHHAsl COCTaBIISIONIas OajIbHOM OLIGHKH BXOOUT B WTOTOBYHO cymMmy OamioB. B
9K3aMCHAIMOHHOM OmiieTe 3 BONpOCa: JIBA TCOPSTHUSCKUX W OJMH MPAKTUICCKUN. 3a KaXKIbIid BOIPOC
MOKHO TIoy4uTh A0 10 GamnoB. HeymoBneTBopuTenbHOM cliaueii Sk3aMeHa CYUTaeTCs YK3aMeHAI[MOHHAS
coctapisitomas meHee 10 OammoB. Ilpu HeymoBneTBopuTenbHON crade sk3amena (<10 GamioB) wuiau
HEsIBKE M0 HEYBAKUTEIBHON MPUYMHE HA DK3aMEH DK3aMEHAIMOHHAS COCTABIISIONIAs MPUPABHUBACTCS K
uymio (0). B atom ciydae cryaeHT B ycranoBieHHOM B TY CYPe mopsizke o0s13aH mepeciaTth SK3aMeH.

I[MTPUMEP 5K3AMEHAILIMOHHOI'O BUJIETA

M0 JUCHUIUINHE «ABTOMAaTH3WPOBAHHBICE WH(OPMAIIMOHHO-YIPABISIONINE CHUCTEMBI» IS
OakanaBpoB HarpaBieHus MOAroToBku 15.03.04 — ABromaruzanus TEXHOJIOTMYECKHUX TPOIECCOB U
MIPOU3BOJICTB

Dk3aMeHanoHHbIN OmneT Ne 1

[To muctumuinae «ABTOMAaTH3UPOBAHHBIE WH()OPMAIIMOHHO-YIIPABIISIONINE CHCTEMBD)

1. [IpeameT u 3a7a4u UCCIIEIOBAHUS ONEepaluit
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2. 3ajada 0 Ha3HAYEHUS. AJTOPUTM PELICHMS 3a1a41 O Ha3HAUEHUIX

3. Jlana nuHEHHASA MaTeMaTHiecKas MOJEb:

2x12 + x13 + 6x14 + 3x24 + 5x34 -> min,

X12 + x14 +x13 =1,

x24 —x12 =0,

X34 —x13 =0,

-X14 —x24 — x34 = -1, xij > 0 ans Beex (1, j).

TpeOyeTcst TOCTPOUTH COOTBETCTBYIOILYIO CETh M HAWTH KpaTyalInii MyTh OT UCTOKA K CTOKY.

14.2. TpeGoBaHusI K OLIEHOYHBIM MATEPUAJIAM IJIfl JTUI[ C OTPAHUYEHHBIMHM BO3MOKHOCTAMM
310POBbS M HHBAJIU/I0B
Hdnst iy ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMM  37I0POBbSI. U HMHBAJIUJIOB MPEAYCMOTPEHBI
JIOTIOJTHUTEIBHBIC OIICHOYHBIC MaTepHaIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabnuna 14 — JlononHuTenbHBIE MaTepuaibl OLICHUBAHUS ISl JIUI C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pPOBbSI M HHBAJIMIOB

Kareropun Buibl TONOTHUTEIBHBIX OIIEHOYHBIX @®opMbI KOHTPOJIS M OLIEHKH
oOyyarouuxcs MaTepuaioB pe3ynbTaTtoB 00y4eHus

TecTpl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyueHusaMu
ciyxa

[IpenMy11ieCTBEHHO TMCbMEHHAs
IIPOBEpKa

C napymenusimu | CobecenoBaHue 1Mo Borpocam K 3a4ety, [IpenmMyinecTBeHHO yCTHas MpoOBEpKa

3pEeHUs OMpOC M0 TEPMUHAM (MHIMBUYaTbHO)
C HapyuieHusIMu Pemmenue quCTaHIIMOHHBIX TECTOB,

ONOpPHO- KOHTPOJIbHBIE pabOThl, MUCbMEHHbIE  [IperMyIiecTBeHHO AMCTAaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSTENIbHBIE PAa0OTHI, BOIIPOCHI K METOJIaMHU

anmnapara 3a4eTy

C orpannuenusiMu o TecTbl, TUCBMEHHBIE CAMOCTOSITENIbHbBIE [Ipenmy1iecTBEHHO IPOBEPKaA
O0IIEeMETUITUHCKUM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMHU UCXOJIsI U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIC OTBETHI =~ OOYYaIOIIErocss HAa MOMEHT MPOBEPKH

14.3. MeToguyecKkue peKOMEHIAMH 110 OLEHOYHBIM MaTepUaJiaM /sl JUI C OTPAHUYEHHBIMH
BO3MO’KHOCTSIMM 310POBbSI U MHBAJIU/I0B

JUig nun ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMHU 310pPOBbsl M HMHBAJIMJOB IIPEIyCMaTpPUBACTCS
JocTynHast popma Mpe1oCTaBIeHUs 3a/laHui OLIEHOYHBIX CPEACTB, & UMEHHO:

— B IleyaTHoM (opme;

- B IIe4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- METO/IOM UYTEHUSI aCCUCTEHTOM 3aJIaHUS BCIIYX;

- IPEA0CTaBICHUE 3a/IaHMsI C UCIIOJIb30BAaHUEM CYpPJOIEPEBO/IA.

Jlunam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSl U MHBAJIUIaM YyBEJIUYMBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. Jlis Takux oOOydaromuxcs HpeaycMaTpHuBaeTcs
JocTynHas popMa npeocTaBIeHHsI OTBETOB HA 3a/1aHUs, 3 UMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTEHTA;

— IIPECTaBIEHNE OTBETOB YCTHO.

[Ipouenypa oIeHUBaHUS pe3yAbTaTOB OOYYEHHUs JHI] C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU
37I0POBbS M MHBAJIMJIOB MO JUCHUIUIMHE MpPeIycMaTpUBaeT IMpeocTaBleHne MHpopManuu B (opmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3[J0POBBS M BOCIIPUATHS HHPOPMALIUU:

JL1st 1M1 ¢ HAapYIIeHUSIMH 3PeHusI:

— B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- B Ie4aTHON (hopMe YBETUUYEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMH CJIyXa:
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- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B Tie4aTHOU (opme.

J1J1s1 JIMIL ¢ HAPYIIEHUSIMH OTIOPHO-IBUTaTeILHOTO anmnapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

HpI/I HeO6XOI[I/IMOCTI/I g JIl € OIrpaHUYCHHBIMHA  BO3MOKHOCTAMH 3J0POBbA W HWHBAJIMIOB
npoIeypa OIICHUBAHUS PE3YJIBTaTOB 00YIEHHUS] MOXKET MPOBOJUTHCS B HECKOJIBKO ITAIOB.
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