MUHHUCTEPCTBO OBPA30BAHUSA U HAYKHU PECIHHYBJIMKHU CAXA (AKYTUS)

IFroCYJAPCTBEHHOE ABTOHOMHOE NTPOPECCHUOHAJIBHOE
OBPA3OBATEJIBHOE YUYPEXJIEHUE PECITYBJIMKU CAXA (AKYTHUS)
«PETHOHAJIbHBIA TEXHUYECKHUM KOJLJIEIX B I'. MUPHOM)»

YTBEPXJAEHO
NMPUKA30M TUPEKTOPA
TCAIIOY PC (5I) <kMPTK»
ot «14» nexadps 2020 r.
Ne 01-05/764

INPOI'PAMMA ITPO®ECCHOHAJIBHOI'O MOYJIsA
IIM.01 PABPABOTKA U KOMIIBIOTEPHOE MOJAEJIUPOBAHUE 3JIEMEHTOB

CUCTEM ABTOMATHU3AIUHU C YYHETOM CIIEHUPUKHU TEXHOJIOI'MYECKHUX
IMPOLECCOB

r. Mupnsii, 2020



PACCMOTPEHO U PEKOMEH/IOBAHO K
HNCIIOJIb30BAHUIO
Kadenpoit OI'C

HAaNMMCHOBAaHHUEC Ka(bez[pr,l

IpoTOKOJ Ne OT«__ » 20 1.
3aBeqyIOUINI Kadeapsl
/

noanuck, ®.1.0.

COI'JTACOBAHO YMC
npotokost Ne 5 ot «24 » oxts16pst 2020r.

Pa3paboTana Ha ocHOBe De/iepaibHOr0 roCy IapCTBEHHOTO 00Pa30BaTEIBHOIO CTaHAAPTa 110 IPOTpaMMe
noarotoBku 15.02.14. OcHaleHune cpeicTBAMH ABTOMATH3AIMHN TEXHOJIOTMYECKHX MPOLECCOB U

NPOU3BOACTB (10 0TPACIAM).

KO, HAHUMCHOBaHHUEC HpO(beCCI/H/I/Cl'[eL[I/IaIILHOCTI/I

CocraBuresiu (aBTOpPHI):

®.1.0., yueHas creneHb, 3BaHue, T0JHKHOCTh, HanMeHoBanue ['OY CITIO

®.1.0., yueHas creneHb, 3BaHue, T0JHKHOCTh, HanMeHoBanue ['OY CITO




COJIEPJKAHUE

1. HACIIOPT TIPOI'PAMMBI TIPOPECCUOHAJIBHOTI'O MOAY JISA
2. PE3YJIBTATBI OCBOEHUS ITIPO®ECCUOHAJBHOI'O MOAY JIsI

3. CTPYKTYPA U COAEP KAHUE TPO®PECCHUOHAJIBHOI'O MOAYJIsA
4 YCJOBUS PEAVIMZAIIMU ITPOPECCUOHAJIBHOI'O MOAYJIA

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
MMPO®ECCUOHAJBHOI'O MOAY.JIA (BUJA MPO®ECCUHOHAJIBHON
JAEATEJBHOCTHN)

CcTp.

20
33

37



1. ITACITIOPT ITPOI'PAMMBI
MNPOPECCHUOHAJIBHOI'O MOAYJIA

Pa3pa60TRa U KOMIIBIOTEPHOEC MOACTHUPOBAHUE JJIEMEHTOB CUCTEM aBTOMATU3AlIMHU C YIETOM
CHeIII/I(l)I/IKH TEXHOJOTHIECCKUX MPOIECCOB

1.1 O6sn1acTh NpUMeHEeHHs IPOrPaMMBbI
Pabouas mporpamma npodeccuoHampHOrO Moayiisi (manee mporpamma [IM) - sBusieTcs
4acTbI0 OCHOBHOM IpodeccuonanbHoil oopazoBatenbHoil nporpammsl ['AIIOY PC () «MPTK» no
cnenuanbHocT CIIO 15.02.14. OcHaleHue cpeacTBaMH ABTOMATH3AIMH TEXHOJOTHYeCKHX
NPOLEeCcCOB M NMPOU3BOACTB (110 0TPacsiM), paspadotanHoii B coorBercTBuu ¢ ®I'OC CIIO.
Pabouass npoepamma npogheccuonanvnozo mooyasi  moxcem  Oblmb  UCHONL30BAHA 8
OONOHUMENbHOM — NPOPECCUOHANbHOM — 00pA308aHUU U NPOGDECCUOHANLHOU  NOO2OMOBKE
PAbOMHUKO8 8 NOBbIUEHUU K8ATUDUKAYUU U NPOPECCUOHATLHOU NEPENOO2OMOBKe.
Pabouas nporpamma npogeccoHaIbHOr0 MOAYJISI COCTABIISIETCS [UISl OUHON hopmbl 0OyUeHusL.
PesynbraToM ocBoeHUS MPOGECCHOHATFHOTO MOJYJIS SIBJISIETCS OBJIICHUE O0YUYAIOIIMMUCS BHIOM
npodeccuonanibHor  aesrenbHoctd (BIIJ[) Pa3paGorka M KOMNBbIOTEpHOe MOeJIMPOBAHHE
3J1€MEHTOB CHCTEM AaBTOMATH3AIUH C Yy4eTOM CleNH(PHKH TEXHOJOIrHYeCKHX MPOLeccoB, B TOM
yuciie npodeccuonaabHbIMU (I1K) 1 06mumu (OK) koMneTeHIusIMu:
Kon HaumeHnoBaHue pe3yJjibTaTa 00y4eHust

I[IK 1.1 |OcymiecTBaaTh aHamW3 HWMEIOIIUXCA PEIICHHH Uil  BbIOOpa MPOTPaMMHOIO
oOecrieueHus s CO3JaHUS M TECTHUPOBAHUS MOJENIU DBJIEMEHTOB CHCTEM
ABTOMAaTHU3aIlM1 Ha OCHOBE TEXHUYECKOI0 3a/IaHusl.

IIK 1.2 |Pa3zpabaThiBaTh BUPTYaJbHYIO MOJEIb 3JEMEHTOB CUCTEM aBTOMAaTH3allMU Ha OCHOBE
BBHIOPAHHOTO NMPOTPAMMHOI0 00eCIIeYeHUs U TEXHUYECKOTO 3aJaHUs

[IK 1.3 | [IpoBoauTh BUPTYabHOE TECTUPOBAHKE PAa3pabOTAHHOW MOJIEIIH SJIEMEHTOB CUCTEM

aBToOMaTu3aluu 1JI1 OOCHKHU q)YHKHI/IOHaJ'IBHOCTI/I KOMIIOHCHTOB

I[IK 1.4 |®opmupoBaTh MakeT TEXHUYECKOW JAOKYMEHTAlMM Ha pPa3pabOTaHHYIO MOJEIb
HIIEMEHTOB CHCTEM aBTOMaTH3aI[U1

OK1 |Beibuparp cmocoObl  pemieHuss 3agad  IpodecCHOHATbHOM  JIeATETHLHOCTH,
[IPUMEHHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM

OK 2 |OcymiecTBisTh TOWCK, aHAIW3 M HHTEPIPETANi0 WHPOpMaIUd, HEOOXOAUMOM IS
BBITIOJIHEHUS 3a7a4 TPO(ECCHOHATBHON JesITeNbHOCTH

OK 3 [InanupoBaTh M peaqu30BbIBATh COOCTBEHHOE MPO(ecCHOHANbHOE U JIMYHOCTHOE
pa3BUTHE.

OK 4 PaboTaTh B KOJUIEKTHBE U KOMaH e, 3)(HEKTUBHO B3aMMOICHCTBOBATh C KOJIJIETaMH,

PYKOBOACTBOM, KIIMCHTAMMU.

OK 5 |Ocy1iecTBiasaTh YCTHYIO ¥ IHCBMEHHYI0 KOMMYHHKAILIMIO HAa FOCYAapCTBEHHOM SI3bIKE
C Y4eTOM OCOOEHHOCTEH COIMAIbHOIO U KyJIbTYPHOI'O KOHTEKCTa

OK 6 [IposBiATH rpakIaHCKO-NIATPUOTUYECKYIO MO3ULUIO, IEMOHCTPUPOBATh OCO3HAHHOE
[OBEJICHHE HAa OCHOBE TPAJAMLIMOHHBIX 00LIE€UEI0BEYECKUX IEHHOCTEH

OK 7 |ConeiicTBOBaTb  COXpPAaHEHHUIO  OKpYXKalolled  cpeabl, pecypcocOepexeHuro,
AGPEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYAITUSIX

OK 8 |Mcmonp3oBaTh cpeiacTBa (U3MYECKON KyJNbTypbl JUISI COXPAaHEHHMsS U YKpPEIUICHUs
30pOBbsI B Ipolecce Mpo(ecCHOHATBHOW AEATENbHOCTH U MOIJIEpXKaHUS
HE00X0IMMOT0 YPOBHS (PU3MUECKON OArOTOBICHHOCTH

OK 9 |Mcnonp3oBaTh HH(OPMAIIMOHHBIE TEXHOJIOTUH B MTPOPECCUOHATIBHOMN AEATEIbHOCTH




OK 10 [lomb30oBaThCcsi MpO(eCCHOHATBHOW JOKyMEHTallMeld Ha TOCyIapCTBEHHOM U
MHOCTPAHHOM A3bIKaX
OK 11 [InanupoBaTh NpeANPUHUMATENBCKYIO JESITEIHHOCTD B PO ecCHOHATLHON cdepe

1.2 Mecmo oOucyunaunvt 6 cmpyKmype OCHOGHOU NDPOPeccUOHATbHOU 00paA306amMeIbHOU
npozpammol: npogeccuonanvrozo yuxia IIM.01

1.3 Ieau 1 3a7a4u MOAYJIA - TPeOOBAHMS K Pe3yJ1bTATAM OCBOCHHUS MOAYJIS:

HNmern BBIOOpA TIPOrPaMMHOTO OO0ECIEYCHHS I CO3JIaHUS M TCCTUPOBAHHS
NPAKTUYECKHIl | MOJICNIM 3JIEMEHTOB CHCTEM aBTOMATHU3allMd Ha OCHOBE TEXHHYECKOTO
ONbIT 3a/1aHus;

pa3pabOTKH BUPTYAJIbHBIX MOJENIEH DJIEMEHTOB CUCTEM aBTOMATH3allUN
Ha OCHOBE BBIOPAaHHOTO MPOTPAMMHOTO OOECIICUCHUS] M TEXHUYECKOTO
3a/1aHus;

MPOBEJICHUSI BHUPTYATBHOTO TECTUPOBAHUS Pa3paOOTaHHOM MOJETH
9JIEMEHTOB CHCTEM aBTOMATH3allud JJIsg OIEHKU (YHKIIMOHAILHOCTH
KOMITOHEHTOB;

dbopMupoBaHUS ~ TAKETOB  TEXHUYECKOW  JOKYMEHTAlMM  Ha
pa3paboTaHHYIO0 MOJIETb JIEMEHTOB CUCTEM aBTOMAaTHU3alllH;

yMeThb aHAITM3UPOBATH UMEIOIINECS PEIICHUS 110 BBIOOPY MPOTPaMMHOTO
o0ecTieYeHusT ISl CO3JIAaHHS U TECTUPOBAHHS MOJIEITN JIEMEHTOB CUCTEM
aBTOMATH3aIlHH;

BBIOMPATH U MPUMEHATH MPOrpaMMHOE OOeCcTieueHue sl CO3/1aHus U
TECTUPOBAHUS MOJEIH JIEMEHTOB CHCTEM aBTOMAaTH3alliy Ha OCHOBE
TEXHUUYECKOTO 3aJJaHMs;

CO3/1aBaTh U TECTHPOBATh MOJENHU 3JIEMEHTOB CHUCTEM aBTOMAaTH3aLUU
Ha OCHOBE TEXHUYECKOTO 3a/1aHus;

paspabaTheiBaTh BUPTYyaJIbHYIO MOJIENb 3JIEMEHTOB CHCTEM
aBTOMAaTHU3aI[M1 Ha OCHOBE BHIOPAHHOT'O IPOrPaMMHOT0 OOecTieueHUs 1
TEXHUYECKOTO 3aJJaHMs;

UCIIOJIb30BaTh METOIUKY MOCTPOEHUS BUPTYaIbHON MOJEINH;

UCIIOJIb30BaTh MakeThl pukiIaaubix mporpamMm (CAD/CAM — cuctemsr)
Ui pa3pabOTKU BUPTYAIbHON MOJIEIH JIEMEHTOB CHCTEM aBTOMAaTH3aI[M1

UCIOJIb30BaTh AaBTOMATH3UWPOBaHHbIE padoune MecTa TEXHHKa JUIs
pa3paboTKu BUPTYAIbHYIO MOJENIb 3JIEMEHTOB CHUCTEM aBTOMATHU3allMd Ha
OCHOBE BBIOPaHHOI'O MTPOrPAMMHOT0 OOECTIEUEHUSI U TEXHUUYECKOTO 3aJaHHS;

IPOBOAMUTH BUPTYaJIbHOE TECTHPOBAHUE pa3pabOTaHHON MOJIEIH
AJIEMEHTOB CUCTEM aBTOMATH3aIUH;

MPOBOAUTH OICHKY (PYHKIIMOHAILHOCTH KOMIIOHEHTOB

UCIIONb30BaTh aBTOMATH3WPOBaHHbIE paboune MecTa TeXHHKa JUIs
BUPTYaJIbHOIO TECTUPOBAaHHUS pa3pabOTaHHONW MOJIENH SJIEMEHTOB CHCTEM
aBTOMATHU3AIUH [T OL[EHKU (DYHKIIMOHATIbHOCTH KOMIIOHEHTOB;

UCIIOJIB30BaTh MakeThl MpukIaaHbix mporpamMm (CAD/CAM — cucrtemsr)
Ui pa3paboTKU TEXHUYECKOM TOKYMEHTAIlMU Ha MPOEKTHPOBAHUE
AJIEMEHTOB CUCTEM aBTOMATH3aIUH;

0QOpMIIATh TEXHHYECKYIO JOKYMEHTAIMIO Ha pa3pabOoTaHHYIO MOJIEh
AJIEMEHTOB CHUCTEM aBTOMATH3aI[H, B TOM UHCJIE C UCTIOIb30BAHUEM
cpencts CAIIP;

YUTATh U MOHUMATh YEPTEKU U TEXHOJIOTHUECKYIO JOKYMEHTAIIHIO;

3HAThb COBPCMECHHOC IPOTrpaMMHOC obecrneucHUe I CO3AaHus U BLI60pa
CHUCTCM aBTOMATU3aIlNH,




KPUTEPHH BBIOOPA COBPEMEHHOT'0 IPOTPAMMHOTO 00ECTICUCHUS ISt
MOJICIIMPOBAHUS 3JIEMEHTOB CUCTEM aBTOMATHU3AlINY;

TEOPETUYECKHE OCHOBBI MOJICIIMPOBAHMUS,

Ha3HA4YEHUS ¥ 00J1aCTH MPUMEHEHUS 3JIEMEHTOB CUCTEM
aBTOMATH3AIHH;

CoJZIep KaHus U TpaBmiia 0poOpMIICHUSI TEXHMUECKUX 3aJ[aHuil Ha
IPOEKTHPOBAHNE,

METOAMKH ITOCTPOSHUS BUPTYAIbHBIX MOJETICH;

porpaMMHOE 0OecTieueHHE 1Sl IOCTPOCHUSI BUPTYaIbHBIX MOJIETICH;

METOAMKH Pa3padOTKU ¥ BHEJPEHUS YIPABIISIOMINX TPOrpaMM ISt
TECTUPOBAHUS pa3pabOTaHHON MOJIENN 3JIEMEHTOB CUCTEM
aBTOMAaTH3UPOBAHHOTO 00OPYIOBAHMSI, B TOM YUCIIE C IPUMEHEHHEM
CAD/CAM/CAE cucrem;

(YHKIIMOHATFHOE Ha3HAUEHHE JIEMEHTOB CHCTEM aBTOMATH3AIINH;

OCHOBBI TEXHHUECKOW JMArHOCTHKHU CPEJICTB aBTOMATH3AIINH;

OCHOBBI ONITUMH3AINH PAOOTHI KOMIIOHEHTOB CPEJICTB aBTOMATH3AIINH;

coCTaB, (PyHKIIMU U BO3MOXXHOCTH HCIIOJIH30BAHMUS CPEJICTB
WHGOPMAIIMOHHOH MOAIEPKKH 3JIEMEHTOB CUCTEM aBTOMATH3aIMK Ha BCEX
cragusix sxu3HeHHoro ukia (CALS-texHomorum);

KJaccu(puKaImro, Ha3HAYCHUE, o0macTh IPUMEHEHHS "
TEXHOJIOTUIECKHE BO3MOKHOCTH DJIEMEHTOB CHCTEM aBTOMATH3AIIHH;

CITy’)KeOHOE Ha3HAYCHHE U KOHCTPYKTHBHO-TEXHOJIOTUIECKUX TIPU3HAKU
pa3pabaTbIBaeMbIX AIIEMEHTOB CHCTEM aBTOMATH3AIlIH;

tpeboBanuss ECKJ[ u ECT/I k opopmienuio TeXHuIecKon
JOKYMEHTAITUH JUIS DJIEMEHTOB CHCTEM aBTOMATH3AIHH;

1.4. PexomeHnayemoe KOJHYECTBO YacOB HAa OCBOEHHMEe MPOrpaMMmbl MpodeccCHOHATIBLHOrO
MOYJIS:

Bcero — 473 yacoB, B TOM YHCJIC:
MaKCUMaJIbHOUN yueOHOM Harpy3ku oOydaromierocst — 281 yac, BKItouas:
00s13aTeIPHON ayTMTOPHON yueOHOM Harpy3ku oOyuatomierocs — 122 daca;
y4eOHOM U IPOU3BOACTBEHHOM MpakThKu — 180 yacoB
B TOM UHCJI€ YacOB KBaJIM(UK.3k3ameHa — 12 gacos.



2. PE3YJIBTATBI OCBOEHUS ITIPO®ECCHOHAJIBHOT'O MOAY JIA

PesynbraToM ocBoeHUS MPOGECCHOHATBHOTO MOYJIS SIBJISIETCS OBJIQJICHUE O0YUYaIOIMIMMUCS BUIOM
npodeccuonansHoil  mesrenpHOCTH  15.02.14. OcHalmeHue CcpeJACTBAMH aBTOMATH3AMU
TeXHOJIOTHYECKHX TMPOLeccCOB M  NPOM3BOACTB (IO  oOTpaciasM), B TOM  YHCIE
npodeccuonanbubiMu (1K) u 06umvu (OK) KoMneTeHIMsIMHU:

Kon HaumeHnoBaHue pe3yibTara 00yueHHst

I[IK 1.1 |OcymiecTBiaTh aHadnM3 MMEIOIMIUXCS pEHIeHUWH i BbIOOpa MPOrpaMMHOIO
oOecrieueHuss s CO3/aHUs M TECTUPOBAHUS MOJEIU DJIEMEHTOB CHUCTEM
ABTOMAaTH3alMU HA OCHOBE TEXHUYECKOT0 33IaHUs.

[IK 1.2 |Pa3zpabaTbiBaTh BUPTyalbHYIO MOJENb 3JEMEHTOB CHCTEM aBTOMAaTH3allMUd Ha
OCHOBE BbIOPaHHOI'O TPOrPAMMHOT0 O0ECTIEUEHUSI U TEXHUYECKOTO 3aJaHHs

IIK 1.3 |[IpoBoaMTH BUPTYyaJbHOE TECTHPOBAHNE pa3pabOTaHHON MOJIENH SJIEMEHTOB CHCTEM

aBTOMaTHU3allun JJI1 OOCHKHU q)YHKHI/IOHaJ'II)HOCTI/I KOMITIOHEHTOB

[IK 1.4 |®opmupoBaTh MakeT TEXHUYECKOW ITOKYMEHTAIlMM Ha pa3pa0OTaHHYIO MOJEIb
PIIEMEHTOB CUCTEM aBTOMATU3ALIMU

OK 1 [BolOupate crnocoObl pemieHus 3a7ad  NPOPEcCCUOHAIBHON  JI€ATEIbHOCTH,
[IPUMEHHUTEIIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 2 |OcymiecTBasiTh HOUCK, aHAJIU3 U MHTEPIPETALNIO HH(OpMaLUK, HEOOXOAUMOM ISt
BBITIOJIHEHUS 3a7a4 TPO(EeCCHOHATIBHON JesITENbHOCTH

OK 3 [InanupoBaTh M peaIU30BBIBaTh COOCTBEHHOE MPO(GECCHOHATBHOE M JUYHOCTHOE
pa3BUTHE.

OK 4 |Pabortath B KOJUIEKTHBE U KOMaHe, 3((HEeKTUBHO B3aMOJICHCTBOBATD C KOJJIETraMH,

PYKOBOACTBOM, KIIMCHTAMMH.

OK 5 |OcymiecTBisTh yCTHYHO W THMCBMEHHYIO KOMMYHHUKAIMI0 Ha TOCYJapCTBEHHOM
SI3bIKE C YUETOM OCOOEHHOCTEH COLMAIbHOIO U KyJIbTYPHOTO KOHTEKCTa

OK 6 [[IposiBiATH rpak JaHCKO-TIATPUOTHYECKYIO MO3UIHIO, JEMOHCTPUPOBATH|
0CO3HAHHOE MOBEJCHUE Ha OCHOBE TPAJUIIMOHHBIX O0IIEYEI0BEYECKIX IEHHOCTEH
OK 7 |ConeiicTBOBaTh  COXPaHCHHIO  OKpPYXKAIOWIEH  Cpelbl, PeCcypcocOepereHUIo,
A GEeKTUBHO AeCTBOBATH B UYPE3BBIYAMHBIX CUTYALIUAX

OK 8 |HMcmonb3oBaTh cpeacTBa (PU3HYECKOM KYJIBTYpPBl I COXPAHEHHS M YKPEIUICHUS
3I0pOBbS B TMpollecce MNPOPEecCUOHAIBHON NEATENbHOCTH U MOJICpKAHHS
HEe00X0IMMOTr0 YPOBHSI (pU3MUECKOM MOArOTOBJIEHHOCTH

OK 9 |Hcnonb3oBaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B IPO()ECCHOHATBLHOM A TEIIbHOCTH

OK 10 [[Tonb3oBatbcst MpoecCHOHANBHOM —JOKYMEHTaluell Ha TOCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX
OK 11 [[InanupoBaTh NpEANPUHUMATENBCKYIO JESTEIBHOCTh B MPOQecCHOHAIBHOM cdepe




3. CTPYKTYPA U COAEP KAHUE NIPOPECCHUOHAJIBHOI'O MOAYJIA
3.1. TemaTnuyeckuii nu1ad npogecCHOHATBHOI0 MOAYJIS

OobeM BpPEMEHU, OTBeJICHHBIH HA OCBOEHHE MEKIUCHUIIIMHAPHOI'O

Kypca (KypcoB)
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IIK 1.1

MJIK. 01.01
OcyuiecTBiieHne
aHaJIN3a peleHuni
1Jis1 BbIOOpa
MPOrpaMMHOI0
ol0ecrneyeHus B
eJsX pa3padoTku u
TECTHPOBAHHUSA
MO/IeJIN JIEMEHTOB
cUcTEM
aBTOMATH3AIUM HA
OCHOBeE
TEXHUYECCKOI'0
3aaHus

134

122

40

K 1.2

MJK. 01.02
TecTupoBanue
pa3padoTaHHOI
MO/1eJIN 3J1IeMEHTOB
cucTreM
aBTOMATH3AIUH C
dopmupoBanuem
NaKeTa TeXHNYeCKOoi
AOKYMEeHTAIUH

147

134

42

Y4yeOHasi NpaKkTUKA

72

IIpousBoacTBEeHHAS
NMPaKTHKA

108

72

108

Bcero:

461

256

82

72

108




3.2. Conep:xanue 00y4eHus1 M0 NPoPecCHOHAIBLHOMY MOTYJTI0

IIM.O01. Pa3pa60TRa U KOMIIBIOTCPHOC MOACTHPOBAHUE 3JIEMECHTOB CUCTEM AaBTOMATU3AIMU C YY€TOM CI[EIII/I(I)I/IKI/I TCXHOJOTHYECCKHUX MMPOLECCOB

HaumenoBaun
He pa3iesioB ®
npodeccuona = @ =
JABLHOTO = S §
MOIYJIst Conep:xanue yueOHOro MaTepuaJa, JJadoparopHbie padoThl U MPAKTHYECKUE 3aAHATHS, = = g
(IIM), caMoCTOsITe/IbHAsA padoTa 00yUyaouuxcst 3 3 =
MEeKTMCITUTLI = 3 2
HHAPHBIX a © 2
KYpPCOB >
(MIK) u Tem
1 2 3 4
IIM 01. Pa3paboTka u KOMNbIOTEPHOE MOJAEJTMPOBAHUE IJIEMEHTOB CHCTEM ABTOMATH3AIUM € YUYETOM
crnenu(UKN TEXHOJOTMYECKUX MPOIECCOB
M/IK.01.01 OcyuiecTB/IeHHEe aHAJIN3A PelleHu i 1J1s1 BLIOOpa MPOrpaMMHOIro odecrneyeHusi B measix 122
pa3padoTKH M TeCTUPOBAHMUSA MO/IeJIM 3JIEMEHTOB CHCTEM AaBTOMATH3allMM HA OCHOBE
TEeXHHYECKOIr0 32 JaHHsA
P 1 BoluncanTelbHble MAIIUHBI, CHCTEMbBI H CETH
asped Copepxanue yueOHOro Marepuasia
Tema 1. 1 BBenenne. 3HakomMcTBO ¢ cersimu. DyHHamMeHTadbHbIE KOHIEMIIUM, KOMIIOHEHTHI | J 2
Brenenue. ¢bynkuun cerei. [lonsatue o xommbproTepHoi cerw. J[Ba Tuma ceredi. KommoHoBKa cerw.
3HaKOMCTBO € Onucanue Tpex OCHOBHBIX TOMOJIOTUH CETEH. MPOAYKTHUB
CEeTSIMHU. IMoakiloueHne ceTeBbIX KOMIIOHEHTOB C TIIOMOIIbIO KaOelIbHOW CHCTEMBbl WU C Hast
WCIOJIb30BAHMEM OECIPOBOJHBIX TEXHOJOTMl Ha OCHOBE HWH(MPAKpACHBIX Jy4ded wWin
paaroBosiH. OCHOBHBIE THITBI KaOeIeH.
2 113 Nel. MoHnTax kabenbHBIX cpes TexHonoruii Ethernet. 113 2*
Tema 2. 3 DyHKUMOHUPOBaHUEe ceTH. Teopernueckas Mojeiab padOThl CETH - ATATOHHAS MOJIENb JI 2 PENpOAYKTH
OYHKIIHOHUPO B3aUMO/ICHCTBUS OTKPBITHIX CUCTEM. POIlb, KOTOPYIO UTPAIOT pa3IMYHbIe KOMIIOHEHTHI CETH, BHas
BaHUE CETH. Takue, Kak JpaiBepsl, MAKeThl U MPOTOKOJbl). Kpurepun BriOOpa cEeTeBOro ajanrepa.
Ha3znauenue 4 Ha3nayenue MeToa0B noctyna. MeTosbl JOCTyNa, yIpaBiIeHUs MOTOKOM JaHHBIX B CETH. 2
METOOB OcHoBHble MeTo bl JocTyna K cetn. CSMA/CD, CSMA/CA, MeToa 10CTyma 1Mo MpUOPUTETY
JOCTyIIA. 3ampoca U MapKepHbII METO/.
5 OcHOBHbIE ceTeBble APXUTEKTYPbl, WX TJaBHbIe KOMIIOHEHTHI, XapaKTEPUCTUKU W 2
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¢dynkimu (Ethernet, AppleTalk u ArcNet).

IIporoxoa FDDI. Boasmmue ceru. OnroBonokonnoe koibio FDDI. Texnonorust paboTs! u
cocta npotokosioB FDDI. Metons! kogupoBanus uHpopmanuu. [lepexos TOKaIbHBIX ceTen
B INI00AJIBHBIE.

TexHosorust mogemMoB. MojgeM Kak BaXHbIH KOMMYHHUKAaUIMOHHBIM KOMIIOHEHT CETH.
Krnaccudukaiiys MoIeMOB.

IIPOIYKTHUB
Has

I3 Ne2. IlonkmroueHwe M HacTpolika cereBoro ajamnrtepa. llogkiaroueHne M HacTpoika
MojieMa.

113

Tema 3.
CereBble
IIPOTOKOJIBI

HauooJsiee pacnpocTpaHeHHble ceTeBble MpoTokoabl. Crek NetBIOS/SMB. Tlonsitue
CETEBBIX IPOTOKOJIOB. IIpoTOKONBI B MHOrOypoBHEBOW apxutekrype. KpaTkoe omnucanue
HanOoJiee pacpocTpaHeHHbIX MPoToKoJoB. Ctek nmpoTtokosoB NetBEUL.

10

Crek IPX/SPX. CpenctBa nmoctpoeHus coctaBHbix dacteit creka Novell. TIporoxon IPX.
Mapmpyrtuzanus. [IPX. Tlporoxon RIP IPX.

11

IMporokoasr TCP/IP. IP-agpecaums. Macku mnoacereid Apxurektypa cTeka. Ero
JIOCTOMHCTBA M HeJocTaTku. KpaTkoe onucanne OCHOBHBIX MPOTOKOJIOB, BXOMAIINX B COCTaB
creka. Ctpykrypa |IP-ampeca. Knaccel ampeco. Ilonstme macku mojacetu. Meroawka
HazHaveHus |IP-anpecos. Pacyer macok mojcerei.

pPENpOyKTH
BHAsI

pPENpOyKTH
BHAsI

MIPOTYKTHB
Has

12

113 Ne3. Vcranoska nporokosa TCP/IP B onepalinoHHBIX cuCcTEMax.

13

113 Ne4. TIpeobpazoBanue popmartoB IP-agpecos. Anpecarus B [P-cersix. [loacetn u mackwu.
Onpenenenue [P-agpecos.

14

II3 NeS. Hacrpoiika mnpotokona TCP/IP B onepannonHbix cucrtemax. PabGota ¢
TuarHoctTuueckumu yrunuramu nporokosa TCP/IP; Pemenne npo6iiem ¢ TCP/IP.

113

Tema 4.
Texauueckue

15

@OyHKUMH MapHIPYTH3aTOPOB. APXUTEKTypa creka. Ero JocToMHCTBAa M HEIOCTATKH.
KpaTtkoe ommcanue OCHOBHBIX MPOTOKOJIOB, BXOISIIMX B cocraB crteka. Ctpykrypa IP-

PENpOAYyKTH
BHas

KOMITIOHCHTBI aapeca. Knaccer aJIPCCOB. IlonsTne macku IHOACCTH. MCTO,Z[I/IKa Ha3HA4YCHU |P'a,I[peCOB.

II3 Ne6. Pacuer macok mojcereit. 113 2*
I3 Ne7. 3uakomctBo ¢ NetCracker Professional 4.2. 2*

oOpa3oBaHHs 16
OOJIBIIIHNX 17
ceTelt.

Tema 5. 18
Mapupyrtusan

Mapmpyruzanus. Kinaccupukanusi mpoTroko0B Mapuipyrusanuu. Penurepsl, MOCTHI, J 2 MPOJTYKTHUB
KOMMYTaTOpbl, MAaplIpyTU3aTOpbl U LUTO3bl, WX HAa3HAYeHUE M TEXHUYECKHUE Has
ust xapaktepuctuku.  IIpo3paunbie  MocThl.  Tumbl  MocToB.  OCHOBHBIE  (YHKIIUU
Mapuipytuzatopa. Buael mMapumpytuszanuu.  AnroputMsl - MapumipyTtuszauuu.  [lonatue
MapLIpyTU3alMK, KOMIIOHEHThl MapLIpyTU3alyMH, KOMMYyTalMHA. Buasl MapupyTusaiuu.
Buner anroputMoB MapuipytuszatopoB. Kinaccudukaryst anropuTMOB MapIipyTH3allHH.
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19 I3 Ne8. Jlunamuueckoe MoaenupoBanue BeranciurenbHou cetr B NetCracker Professional | 13 2*
4.2.

Tema 6. 20 | Mepenosbie Texnomorun I'BC (X.25, Frame relav, ISDN, ATM, FDDI u t.i.). Kparkoe | I 2 PCUPONYKTH
ITepenorie OIMCAHUE MTPUHIIMIIOB PA0OTHI AlIAPATHBIX U MPOrPAMMHBIX KOMIIOHEHTOB. BHas
Tex?c]gIngH 21 Ilepenaua nannbix B I'BC. AHanoroBbie BBIJICICHHBIC JTUHUU; U(PPOBBIC BbIICICHHBIE 2

JMHUU. [Tonsatne xommyrtaruu. KommyTamus KaHaloB, KOMMYTAalusi COOOIICHHH,

KoMMyTaIws nmaketoB. CeTn ¢ KOMMYyTalueH MakeToB.

22 I3 Ne9. PazpabGoTka mpoekTa BBIYMCIUTENILHOW CETH U MojenupoBaHue ee pabotel B | I3 2%

NetCracker Professional 4.2.
Tema 7. 23 Pyunoii 3Tan (mamouku Henepa, BblUMCIEHHE pELIETKOM), MeEXaHWYECKUN (MalIuHa 2 MIPOYKTHUB
OcHoBHbIE Mukapna, mammHa badumxa, apu@mMoMerpbl), 3JIEKTPOMEXaHUUECKUH M AIEKTPOHHBIN Has
ATaITbI ITaIbI.
pa3BUTHS 24 | 13 Nel0. IllupoBanue ¢ MOMOMILIO TAOIUYEK BEMUCIIAEMOM PELIETKE I3 2
BBEMMHCIUTCIIBH 25 | I3 Nell. YiaydiieHHble MeTOJbl COPTUPOBKH. COPTHPOBKA C IMOMOIIbIO BKJIIOYCHUH C 2*
OF TEXHUKH. YMEHBIIAIOIINAMCS paccTosiHIeM (Tanoyka Hemepa).

Tema 8. 26 Mamunbl TeropuHra u ogHopoaHsle CTpyKTypbl. [lociemoBarenbHas W NapajuleibHbIE JI 2 MIPOAYKTUB
OcHoBHBIE MOJIEIIN BBIYUCIIATENCH. Has
dhopmasbHBIC 27 Cucrembl cumnciaeHusi [Ipencrasnenne wmHpopmaruu B OBM. ®opmbl mnpenacTaBieHUs 2

MOJIEeTHN qrces.

BBIYHMCIIUTENEH 28 113 2%
u I3 Nel2. IlepeBon uucen U3 OJHOM CHCTEMBI CUMCICHHS B APYyryro. MaTemMaTtudeckue
MIpe/ICTaBICHU OCHOBbI pabotel DBM. Aunrebpamdeckoe mpeacTaBieHHe ABOMYHBIX uyucen. IlpaBuia
€ uHpopMauu HEJEeCATUYHOU apu(PMETHKU
B OBM.
Tema 9. 29 Knaccupukanusi coBpeMeHHbIX BbIYUCIUTEIbHBIX CPeACTB. THIIBI MUKPOIIPOIIECCOPOB. JI 2 PENpPOAYKTH
Knaccuduxkarg AmnanoroBasi, THOpUAHAasS W JUCKpETHAs BBIUMCIWTENbHAas TexHUKa. Kiaccudukanus BHas
us uudpossix IBM. Ilponeccopst CISC u RISC dynkunonansHoe yctpoiictso 9BM. O9BM
COBPEMEHHBIX ob1ero HasHayeHus MuHu-OBM, T1K.
BBIYHCITUTENbH JluckpeTrHasi BBIYMCAMTE/]bHAsi TeXHUKA. HerpaauuuonHas o0paboTka JTaHHBIX. HPOAYKTHB
BIX CPE/ICTB. AcconmaruBHas  anpecanus. [lapannensHas oOpabGotka, KouseliepHas o0paboTka. Has
Knaccugukanuss apXuTEeKTyp BBIUMCIUTENIBHBIX CHCTEM. THIBI MYJIbTHIIPOLECCOPHBIX
cucTeM. YIpaBlieHHE PeCypcaMy BbIUMCIUTEIBHBIX CUCTEM.
30 I13 Nel3. Ananu3 pecypcoB BBIUMCIMTENBbHOW cucTeMbl npu nomouin Microsoft Network | 113 2
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Monitor.

Tema 10. 31 CynepkomMnbrotepbl CepBephl U CyNEPKOMIIBIOTEPHI PA3JIMYHBIX IPOU3BOAUTENEH. J penpoyKTH
CynepkoMIibio BHas
TEpBI.
Pasnen 2 CeTeBble OnepaniOHHbIE CHCTEMbI
Coneprxkanue yuyeOHOro MaTepuasa
Bsenenue. 32 Beenenue. Posb 1 MecTo 3HaHM no gqucHumuinHe «OnepaluoHHbIe CUCTEMBI U CPEAbl» IIPU J O3HakOMUT
Tema 1. OCBOGHHMM  CMEXHBIX JUCHMILUIMH 1O  BBIOPAaHHOM  CHENUAIbHOCTH; B  cdepe ebHas
OcHoBBI npodeccuoHanbHo aedarenbHOCTH. COBpPEMEHHBIN YPOBEHb M IEPCHEKTHUBBI Pa3BUTHS
TEeopuun OTIEpaI[MOHHBIE CUCTEM U CpEJ.
OTIepaI[MOHHbI OO0mme cBeaeHusi 00 omepalUOHHBIX cucTemax. [loHsTHe omnepalMOHHONW CHCTEMBI.
X CHCTEM Haznauenne m QyHkuuu omnepanuoHHoi cuctembl. CocTaB, B3aUMOJCHCTBHE OCHOBHBIX
KOMITOHEHTOB OIEPAI[MOHHOM cucTeMBbl. THIIBI ONEPAlIMOHHBIX CUCTEM.
pPENpoOAyKTH
BHas
33 HNurepdeiic nonb3oBartens. [lonstue nporpamMMmuoro uHrepdeiica, ero HazHadeHue. Buipl
uHTepdeicoB. S3bIKM B3aMMOJEMCTBHS IOJB30BATENS] C OMNEPALMOHHONM CHCTEMOM.
CrangapTHbIE CEpBUCHBIE IPOTPaMMBbI TOAJEPKKU HHTEpPeiica
34 OnepanuonHoe okpyxeHnue. [IoHATHE ONEPAIMOHHOTO OKPY>KEHHUS, COCTaB, Ha3HAYCHHE.
CrangapTHbIe CEpBHUCHBIE IPOrpaMMbl MOJAEPKKH OMEPAMOHHOTO OKpykeHus. [lonsrue
0a30BOI MaIIMHBI, PACIIMPEHHON MalIMHBIL. Pe)XuM monp30BaTess, peyKuM CynepBUu3opa.
Tema 2. OC 35 Onepanuonnas cucrema MS DOS. Hcropus pazsutus. [lapamerpsr 3arpy3ku. CTpykTypa JI MPOTYKTHUB
MS DOS. mucka B MS DOS. ®daiinoas cucrema. Henocratku daitioBoii cuctemsl. Mcnons3oBanue Hasg
namata cucremoii MSDOS. HYMEM.SYS, EMM386. Onortumusanyss HCHOJIb30BAHUS
namsatu. Kamuposanue namsatdé OCHOBHbIE CUCTEMHBIEC YTHIIUTHIL.
36 113 Nel. Kondurypanus u komanaseiii uaTepdeiic MSDOS. 113
Tema 3. OC 37 Omnepanuonnas cucrema Windows 9x. ®aitnoBas cTpykTypa, CTAaHAAPTHOE MPOrPaMMHOE JI MPOIYKTUB
Windows 9x. obecrieyeHue, mnozjjepxka npuioxeHuil napyrux OC, crnocoObl opraHu3aluy HOJJIEPKKU Hast
yCTpOMCTB, ApaiiBepbl oOopynoBanus. [loHsTue, (yHKIUU U CIOCOOBI HCIOJNb30BAHUS
nporpammuoro uarepgeiica OC. Bujpl mosnb3oBaTenbckoro nHTepgeiica.
38 I13 Ne2. Uzyuenue apxutektypbl Windows 95/98. 113
Tema 4. OC 39 Onepaunonnasi cucrema Windows NT. daiinoBas cTpykTypa, CTaHIapTHOE NMPOrpPaMMHOE J MIPONYKTHUB
Windows NT. obecrieyeHue, moajepxka npuioxkenuit npyrux OC, cnocoObl OpraHu3alu MOAJECPKKH Has

yCTPOMCTB, ApaiiBepbl obopynoBaHus. [loHsTue, GYHKIMU U CIMOCOOBI HCIOJIb30BAHHUS
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nporpammuoro uarepgeiica OC. Buzpl mosibp30BaTenbCKOro nHTEpdeiica.

40 113 Ne3. Hactpoiika Windows NT. 113 2
Tema 5. OC 41 Onepannonnasi cucrema Linux. OcHoBHbie uepTsl. QaiinoBas nojacucrema. Tumsl (aiiinos. J 2 IIPOYKTHUB
Linux. bazoBas ¢aiinoBas cucrema S5fs, FFS. Apxurexkrypa BUpTyanbHOH (ail;IOBOW CHCTEMBI. Has
[Mpunnune! ynpasnenus: namsteio. [loacucrema BBoga — BeiBona. OC. Kondurypanus OC
Linux. OCHOBHbBIC CHCTEMHBIC YTHUIIUTHI
42 113 Ne4. Nzyuenue cuctembl komana OC Linux 113 2
43 | I3 Ne5. Kondurypuposanue OC Linux 2
Tema 6. 44 ApPXHMTEKTYpHBbIe 0CO0EHHOCTH MOJeJH MHUKpomnpoueccopuoii cucremsl IBM PC. J 2 MIPOYKTHUB
ApXUTEKTYpH OO0pa6oTka npepbiBaHuil. YIpolleHHas apxuTekrypa TunoBod MHKpoOBM. Crpykrypa Has
ble ornepaTuBHOM mamsTu. Anpecanusi. OcHOBHbIE peructpbl. PopMaThl JaHHBIX W KOMAaHJ.
0COOEHHOCTH OnepanyoHHasi cucTeMa KakK CpEACTBO YIPaBJICHMUSI pecypcaMHu THUIOBOM MHKpoOBM.
MOJIEIN [lonsitue npepriBanus. IlocnemoBaTenbHOCTh AeWCTBHM Tpu 00pabOTKe MpephIBaHUM.
MHKPOIPOLIECC Kinaccer npepriBanuii. Pabouast o6macte npepeiBannii. Bektop npepeiBanus. CtaHgapTHBIC
OpHOM porpaMmbl 00paboTku npepbiBaHuil. [IpuopureTs! npepriBannil. BioxxeHHbIe TpephIBaHUS
cucremsl |IBM 45 I13 Ne6. O6paboTKa U reHepalysi npepbIBaHUi. 113 2
PC.
O6paboTka
MpEPHIBAHUI.
Tema 7. 46 IlnanupoBanue mnpoueccoB. I[loHATHSA: 3amaHue, TMpoIecC, IUIAHUPOBAHUE IIpoIlecca. JI 2 MPOYKTUB
[InanupoBanu CocrosHuss cyuniectBoBaHus Tmponecca. Jlucneruepusanust mnpouecca. biok cocTosiHus Hast
€ MPOLIECCOB. nporecca.
Adaroputm aucneryepusanuu. Crioco6 BeiOopa nporecca i aucneryepusanuu. Ilonstue
coObITHs. biok cocrosiHMs cOOBITHSA. MeXaHu3M YCTAHOBJIEHHUS COOTBETCTBUS MEXAY
IIPOLIECCOM U COOBITHEM.
47 113 Ne7. IlnanupoBanue nmpoueccoB B paznuunbix OC. 113 2
Tema 8. 1 Opranu3anus nooaiiTHOrO BB0/a-BbIBOJA. Opranuzanus BBOJIa-BBIBOJIA C J 2 pENpOaYKTH
O06cyxuBaHu HCIOJIb30BAHUEM KaHAJOB BBOJA-BbIBOAA. IlocienoBarenbHOCTh onepauuii, BHIIOIHIEMBIX BHas
€ BBOJIa- KaHaJIOM BBOJIa-BbIBOJIA.
BBIBO/JIA. KananbHas mnporpamma. BopieueHue onepaliOHHOM CHCTEMbI B YIIpaBJIEHHME BBOJOM-
BbIBOJIOM. Pabouas 06sacTh KaHaia BBO/Ia-BhIBOIA.
2 Ouepeap 3anpocoB HA BBOA-BbIBO. AJITOPUTM 00pabOTKH MpephIBAHUMN 110 BBOJLY-BBIBOJY. 2
[Ipumep ynpaieHNsi BBOJIOM-BBIBOJOM
Tema 9. 3 MexaHu3M pasjejieHdsl LEeHTPAJbHOM naMsATH. PasnerneHue mnamsaTH Ha  pasgelibl. J 2 penponyKTH
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VYnpasienue Pacnpenenenue namsTu ¢ pazaenamu (PUKCHPOBAHHOTO pa3Mepa. BHas

peasibHOI 4 Pacnpenesenue mnamMsATH C pa3gejaMHM IepeMEHHOro pasmepa. AmnmapaTHble U 2

MaMSATBIO. IporpaMMHble cpeiacTBa 3ammrThl  mamsaTd. CrnocoObl  3amuTel  mamsta.  [IpoGiema

(bparMeHTaIy MaMsITH U CIIOCO0BI €€ pa3pelIeHusl.

Tema 10. 5 IlonsiTue BUpTyaabHOro pecypca. OroOpakeHHE BHPTYyaJbHON NaMATH B pEAJIbHYIO. 2 pEeNpoaAyKTH
VYnpasnenue OO61re MEeTOo bl peaTn3alii BUPTYAJIbHOM MaMSITH. BHas
BUPTYaJIbHOU 6 Pa3memenue crpanun no 3ampocaMm. CrpaHuysble Kanupbl. Tabnuma oToOpaxeHHs 2

MaMSThIO. CTpaHHUIL.

7 JluHamu4eckoe npeodpasoBanme agpecoB. CerMeHTHasi OpraHu3alys NaMsTH. 2

Tema 11. 8 ®daiinoBas cucrema. Tunsl ¢daiinos. Mepapxuueckas cTpykTypa (aiioBoi CUCTEMBI. 2 pPENpOyKTH

Pa6ora ¢ 9 Jlornyeckasi opranuszaunusi gaiijiopoii cucrembl. ®Ousuueckass opraHuszanus (aiiaoBoi 2 BHas

¢aitnamu. cuctembl DailsioBble onepauu, KOHTPOJIb goctyna K daitiaM. [Ipumeps! (haiioBbIX cucteM

Tema 12. 10 Beenenue B mianuposanue. Kareropum anropurMoB IUIAHUPOBAHHUS. 3aJadyd allTOPUTMOB 2 peNpoOayKTH
[TnanupoBanu wiaHupoBanus. [lmanupoBanue B cucTeMax MakeTHOM 00padoTKH JaHHBIX. BHas

€ 3aJJaHuM. 11 IlnannpoBaHMe B MHTEPAKTHBHBIX cucTemax. [lnaHupoBaHMe B cUCTEMax peEaJbHOIO 2

BpEMEHHU.

Tema 13. 12 B3aumobaokupoBku. OOHapyXeHHE H YCTpPaHEHHE B3aUMOOJIOKHPOBOK. M30exaHue 2 PENPOIyKTH
Pacnipenenenu B3anuMoO0I0KupoBOK. [IpenoTBpalienne B3auMoOI0KHPOBOK. BHas

€ pecypcoB.

Tema 14. 13 OcHoBHbIe moOHsATHS Oe3omacHocTH. Kraccudukanus yrpo3. baszoBele TexHOJIOTHH 2 PENPOTyKTH

3amuneHHOCT 6e3omacHOCTH. AyTeHTU(UKAIHS, aBTOpU3ALHsL, ayIUT. BHas
b U OTka3oycToiYnBOCTH (PAI0BBIX H TUCKOBBIX cHcTeM. BoccTaHaBimBaeMoCTh (halioOBbIX
O0TKa30yCTOWY cucteM. M30LITOYHBIE JUCKOBLIE moacucTeMbl RAID.
HUBOCTH 14 TpeGoBanusi Kk anmapaTHoMy o0ecne4yeHHI0, 00Iasi MeTOAUKA ycTaHOBKM Windows 2
ONepalMOHHBI XP, npoGiembl Ipy YCTAHOBKE, HACTPOMKA CHCTEMBI.

X CHUCTCM. 15 TpeGoBanus k anmapatHoMy odecnedeHuro, o0mas meroauka ycranobku OC Linux. 2
YcTaHOBKA U YcranoBka Linux, o6HoBieHne OC, mpobieMbl IPH YCTAaHOBKE, HACTPOHKA CUCTEMBI.

COIPOBOXKJICH
ue OC
Hrorosoe 16 3ayeTHOE 3aHAATHE 2 pEenpoyKTH
3aHATHE BHas
Y4yeOHas NPaKTHKa 72*

Buabl pador:
\Web-nporpammupoBanue
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- Co3pmanue nmpocToi CTpaHHUIBI U 0TOOpaXkeHHne B Opaysepe
- Cnoco0s1 popmatupoanus HTML-nokymeHTOB
- Crnincku (HymMepoBaHHbIE 1 MAPKUPOBAHHBIE)

— Pabora ¢ rpaduuecknm n300paskeHuEM

— Co3znaHue runepcchbuioK (CChUIOK)

— Cospanue Tadiuig

- Hapuranunonnsie kaptel ccbiiok (Image map)

- Opeiimbl

— Coznanue Gpopm

- Co3znaHue KHOMKH OYHCTKH

— CoObrTs nunamuyeckoro HTML

— CoOpiTus Beigenennss B DHTML

- @unbTpsl Hag KapTuHkamu B DHTML

- ®unbTpsl Hag Tekctamu B DHTML

ynpasieHus. [IporpaMmmupyeMble MaloKaHalbHbIE perynupyoie npubopsl. Perynupyromue

MUKPOIIPOLECCCOPHBIC KOHTPOJJICPHI U KOHTPOJUJICPHI I JIOTHYCCKOT'O YIIPABJICHUS. OCHOBHBI€]

16

- Caorictea B DHTML
M/IK.01.02 | TecTupoBanmne pa3padoTaHHOI MO/IeJIM IJIEMEHTOB CHCTEM aBTOMATU3alMU ¢ GopMHpPOBaHUEM 134
NaKeTa TEXHNYeCKOH JOKYMeHTaluu
Paznen 2.1. |Copepxanue yueOHOTO Marepuasia
CpencrBa 1 Beeaenune. O0uIue cBeleHUsI 0 TEXHHYECKUX CPeJACTB ABTOMATH3AINH 46
aBTOMATH3alH OCHOBHBIE JTanbl Pa3BUTHSl TEXHUYECKHX CPEACTB aBTOMATU3MPOBAHHBIX  CHCTEM.
UH DYHKIMOHAIBHBINA COCTAB TEXHUYECKUX CPEJICTB aBTOMATH3AINH.
ynpaBJieHUs 2 [TpeboBaHus K TEXHHMYECKUM CpEICTBaM aBTOMATHU3allMM TEXHOJOTHYECKUX IPOIECCOB.
TpebGoBanusi K MoaHOTE (YHKIIMOHAJIBHOIO COCTaBa, K TOYHOCTH pealM3allMHd ajJrOpUTMOB >§" =
YIIpaBJICHUS U HA/IEKHOCTH TEXHUYECKUX CPEJICTB aBTOMATHU3AIUH. z %
3 |Ha3nauyenue ynpapiasiiomux IBM (kKoHTpoJL1epoB) E E
MUKpOIPOILIECCOPHBIE CPEJICTBA aBTOMATHU3MPOBAHHBIX CUCTEM ympaBieHUs. (OCHOBHbBIE %‘ B
AIIEMEHTHI MHUKPOIPOIECCOPHBIX CpeACTB aBToMaru3anuu. O000IIeHHas CTPYKTYpHas cxema B g
Mukpomnporieccopa (MII). OcHoBHblE (QYHKIMH MHUKPOIPOIIECCOPOB B  YIPABIISIFOIINX g =
yctpoiicTBax. OcobeHHOCTH cTpYKTYphl MIT.
4  IMHKpONpPOIIECCOPHBIE  CPEACTBA  aBTOMATHYECKOTO  PEryJIUPOBaHUS U  JIOTUYECKOTO




XapakTepUCTUKHM W OOJIACTH  MPHUMEHEHHs  MHUKPOIPOIECCOPHBIX  KOHTPOJLJIEPOB.
@DYHKIMOHAJIbHBIE BO3MOYXHOCTH  MHUKPOIIPOLECCOPHBIX  KOHTPOJUIEpOB.  BupryanbpHas
CTPYKTYpa MUKPOIIPOLIECCOPHOTI'O KOHTPOJLIIEpa

OCHOBBI IPOrPAMMHUPOBAHHSA KOHTPOJLJIEPOB

[IporpaMmMupoBaHWE MHKpPOIPOLECCOPHBIX  KOHTPOJUIepoB.  LlukmmyHOCTH  00paboTKH
mHbOpMaUU. AJNTOPUTMBI YIPABICHUS MHKPOIPOLECCOPHBIX KOHTPOJUIEpOB. OCOOCHHOCTH
MOJAKIIOUEHUS]  BHEIIHUX LeNed  MHMKPOIPOLECCOPHBIX  KOHTposuiepoB. IIpumMeHeHue
MUKpPOMPOIIECCOPHBIX KOHTPOJUIEPOB B aBTOMATU3UPOBAHHBIX CUCTEMAaX YIPaBJIEHUs 00bEKTOB
MeTaJTypruu. Cucremsl IIPOrpaMMHUPOBAHUS. Anpecanusi  MHKpPOIIPOLIECCOPHBIX
KOHTPOJIJIEPOB.

OcHOBHBIE SI3bIKH MPOrPAMMHUPOBAHUS

Onrcanue s3pIKa PEJIEWHO-KOHTAKTHBIX CXEM, S3bIKa (PYHKIMOHAIBHBIX CXEM, S3bIKA)
yKazaHUW. OneMmeHTapHble (yHKIUH W Onoku. IlpousBomHBIe (QYHKIIMOHAIBHBIC OJOKH.
ONIeMEHTHI sI3bIKOB. [IpuMephl co3maHus MpOrpaMM Ha SI3bIKE PEIEMHO-KOHTAKTHBIX CXEM,
s13bTKe (DYHKIIMOHAJIBHBIX CXEM U SI3BbIKE YKa3aHU.

OCHOBBI MPOCKTHPOBAHUS CTPYKTYpPBI TIPOrpaMMBbl. 3amyck U ¢yHKIMoHHpoBaHue. COOpKa H
penaktupoBanue mpoekra. Ompexenenue cumBonoB. (Co3nanue OJOKOB W OMOJIMOTEK.
Coznanue yorudyeckux OyokoB. CosnmaHue OJOKOB NaHHBIX. Ha3zHaueHuwe mapamMeTpoB IS
0OJIOKOB TaHHBIX.

YnpasiieHue BbIX0AaMH KOHTPoOJLIepa
[Ipumeps! perieHus 3a1a4: BKIOYEHNUE BIX0a, BKIIIOUEHUE U BBIKIIIOUEHUE BBIX0/1A,
BKJIIOUEHHUE M OTKIIIOYEHHE BbIX0Ja ¢ nmomouisio hyHkiuu «HEy.

Jlornyeckue onmepanuu Ha BX0Jax

[IpuMeps! perieHus 3a1a4d: Jorudeckas onepamnus «M» 6e3 3anoMuHaHMS, JTOTHYeCKast
onepanust «MJIN» 6e3 3anmomunanusi, moruyeckas oneparus « JIN» ¢ 3anomuHaHueM,
imornueckue oneparuu « /NIy, ckoOku B KOMaHaXx.

10

IIporpaMmMupoBaHue MOC/I€10BaATEIbHOI0 YIIPaBJIeHHs] KOHTPOJLIEPOB
[locnenoBarenpHble  TporpamMmbl. @DYHKIHMOHAIBHBIE CXEMbl TpPU  TOCJIEI0BATEIILHOM
yopaBiieHuu.  PeneiiHO-KOHTakTHBIE  CXEMbl MPU  IOCIEIOBATEILHOM  yIPABICHHH.
O6001IeHHBIN MOAXO0/ MTPH COCTABJICHUHU PETICHHO-KOHTAKTHBIX CXEM IIIarOBBIX MPOTPAMM.

11

O00O0IIEHHBIM MOIX0/ MPU HAIMCAHWU MPOTPaMM Ha s3bIKE YKa3aHuM. Tpu Mepsl perieHus
3a/1a4 C MCIOJIb30BAHUEM IOCIEAOBATEIBHOIO YIPABICHUS Ha SI3bIKAX PEJICHHO-KOHTAKTHBIX
cXeM, QYHKIMOHAIbHBIX CXEM M SI3bIKE YKa3aHUH

12

IIporpaMMupoBaHue BEeTBALIUXCS POrpamMm
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BioxxenHsle BeTBiaeHHA. Omnucanue BCTBAIIUXCA BbBIYUCIIMTCIBHBIX aJITOPUTMOB Ha 010K-
CXCMax. HOCHCHOB&TCHBHLIC BCTBJICHHA. HI/IKJ'IBI B COUCTaHHNU C BCTBJICHUSIMMU.

13 [[IporpamMMupoBaHue il Y4eOHOT'O HCIIOJHUTENS BETBAIIMXCS aJTOPUTMOB M aJITOPUTMOB,
COYETAIOIINX IMKJIbI, BETBJICHUS, BCIIOMOTaTEIbHBIC AJITOPHUTMBIL.
14  |ApxurekTypsl mporpaMmupyemoro jormdeckoro kontpoiuiepa SIMATIC S7-300 314C-2DP B
nporpammHoM nakete STEP 7 V5.3
15 |lormyeckue omeparuu mporpamMMmupoBanus. Ompenenenue anmapatHoil koHpuryparmwuu PLC
S7
16 [[Iporpammusrii cumysstop PLC S7. CocTaBiieHne U oTiaika mporpaMMel Ha si3eike STEP 7
17 [Taiimepuble koMaH ibl. CUETUHKHU.
18 |OcHOBHBIE TPUHIMIBI TTOCTPOCHUS MPOTPAMM pPEANTH3AlUN PETYIUPYIONMX YCTPOHCTB, HA
si3eike STEP 7(U, 1, TN, T1]1, ITU A-perynsitop)
19 |ApxuTekTypa rHIOTETHYECKIX MPOMBIIIJICHHBIX KOHTPOJIJIEPOB
20 [[IporpaMMuUpOBaHUE MHUKPOIPOIECCOPHBIX  KOHTPOJUIEPOB.  [IUKIMYHOCTE  00pabOTKH
MHbOpMaLIHH.
21 [[IporpaMMHpOBaHHWE MHKPOIPOIECCOPHBIX  KOHTPOJUIEPOB. LIMKIMYHOCTE  00pabOTKH
nH(pOpMaIuu.
22  [TexXHOJOTHYECKHE SI3bIKH MPOTPaMMUPOBAHUS
23 |Co3maHue mporpaMM Ha sI3bIKE PeIeHO-KOHTAKTHBIX CXEM, f3bIKE€ (PYHKIIMOHAIBHBIX CXEM M|
SI3BIKE YKa3aHUIA.
24-25 UIP Ne 1 Pa3pabotka cTpykTypsl Mojenei Ha s3pike EXPRESS JIP 4
26-28 IP Ne 2 Ilpaktudeckas paboTa U M3ydeHHUE HHCTPYMEHTaIbHBIX BO3MOkHOCTEH PDM cucrem 6
29-32 UIP Ne 3 Vnpaienue KOHQUryparuei CI0KHBIX U3IETHI 8
33-36 [JIP Ne 4 Pa3zpaboTka 371eKTpOHHONW MOJIEITH U3CIIUS 8
CamocTosiTesibHasA padoTa npu u3ydyeHuu remsor 2.1. Cp 38

1) mpuoOpeTeHne HOBBIX 3HAHUI, BIAJICHUE YMEHHEM CaMOCTOSTEIBHO MPUOOpETaTh 3HAHHS (PabOThI
C y4eOHMKOM U CIIPAaBOYHOM JINTEPATypOH, BHIMOIHEHUE HAOMIOACHUI U OMBITOB, pabOT aHAIUTHKO-
BBIYHCIUTEIILHOTO XapaKTepa);

2) 3aKperieHue M YTOYHEHHE 3HAHUN (CHUCTEMbI YIPaKHEHUU MO0 YTOYHEHUIO TPU3HAKOB MOHATHH,
UX OIPaHUYEHUIO, OT/ICIIEHUIO CYIIECTBEHHBIX IPU3HAKOB OT HECYIIECTBEHHBIX);

3) BbIpabOTKa yMEHMs NMPUMEHSATh 3HAHMS B pEIICHUMH YYEOHBIX W NPAKTUYECKUX 3a/1au (pelIeHHs
3ajjay pa3’IMYHOrO BUA, PEIICHUE 3a/1a4 B 00IIeM BUE, SKCIIEPUMEHTAIbHBIX padboT U T.1);

4) hbopmMupoBaHHe YMEHHUH U HABBIKOB MPAKTHUECKOTO XapaKTepa;
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5) GopMupoBaHUE TBOPUYECKOTO XapakTepa, YMEHHs MPUMEHATh 3HAHWS B YCJIOKHEHHOW CHUTYalluu
(HamMCcaHUU COYMHEHUH, pedepaToB, MPHU MOATOTOBKE JIOKIAIOB, 3aJaHHIA IIPHU MIOMCKE HOBBIX CIIOCOO0B
[PEIICHUS 3a/1a4, HOBBIX BAPHAHTOB OMBITA U T.IL.;

6) TOATOTOBKA U HANKCAHUE PedepaToB, TOKIAIOB HA 3a/IaHHBIC TEMBI,

7) oopmiieHHE Ta00PATOPHBIX PAOOT C TOMOIIBIO KOMITBIOTEPHBIX TEXHOJIOTHA.

Pa3nen 2.2.
ABTOMATH3AIH
sl ynpaBJieHUsl
KHU3HEHHBIM
IUKJIOM
NPOAYKIIUMN

crangapToB. MANDATE - ISO 15531; Cranmapt ANSI KIF ; ISO 15926 OIL & GAZ;

1ISO-8879 SGML.
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50
1 Beenenue. [lonstue xxu3Hennoro nukina (OKL[) mpoaykiuu u )KU3HEHHOTO ITUKIJIA CHCTEMBI 2
(System Life Cycle) B creke mexayHapoansix ctanmaptoB cepuu [SO 9004 (ympaBieHue
KAayeCTBOM IPOTYyKIUN).
2 JTanbl :KU3HeHHOro nukJia. CocraB ocHoBHBIX 3TanoB JKII. JlpeBoBuanas crpykrypa XKII. 2
Mojenu >KU3HEHHOT'O ITUKJIa CUCTEM: KacKaJ(Hasl, TIOdTaITHAs C TIPOMEXYTOUYHBIM KOHTPOJIEM,
criupaJibHast =
3 CALS-Texnonoruu(Continuous Acquisition and Lifecycle Support), xak cpeactso 2 =
peayin3aly ria00anbHON CTpaTeruu oOecredeHus U MOBbIMIeHUS 3(PPEeKTUBHOCTH OM3HEC- E
rporLeccoB, BeIMoaHsAeMbIX B xone XKL npoaykiuu 3a cuer MHPOPMAILIMOHHOW UHTETPALUU U B
MPEeeMCTBEHHOCTH HH(pOpMaIuu, mopoxaaemMoi Ha Beex dtanax JKII. =
4 CymecrByromue ocHoBHble CALS—TexHoJI0THH. 2 g
5 ear npumenenusi CALS-texnosiormii; Bo3mokHoctTn CALS-TexHOIOTHI; OCHOBHBIC 2 &
KoMIOHEHTBhl CALS-TeXHOI0r1il MpOU3BOICTBEHHBIX MPEANPUSTHN. ’§
6 Bausinue CALS -TexHOJOrMH HA -HSKOHOMHUYECKHE TIOKa3aTelad MNpeanpusiTuid u 2 o
hddextuBHOCTH Mpon3BojcTBa. [Tonsitne CALS-cucTemsl. c:)
7 Nudopmaunmonnbie CALS-cTanaaprThbl, NpeIHA3HAYCHHbIC [IJI1 ONUCAHUS Pa3JIMYHBIX] 2 §
pranos XK1 npoxykuum. S
8 Cranpapr ISO 13584 (P_LIB) u cemeiictBo crangaptoB IDEF, kak moaMHOXECTBO camoi 2 %
M3BECTHOM M LIMPOKO HCHOJb3yeMon Meroaoiorun SADT. o
9 Lleab, comepxanue, BOSMOKHOCTH M CTPYKTypa cjeayrumux MexayHapoanbix CALS- 2
crangaproB: 1ISO 10303 (STEP); ISO 14959 PAREX ( Parametric Representation and
Exchange ).
10 Ilesab, conep:kaHue, BO3MOKHOCTH M CTPYKTYpa cleAylIux MexayHapoaHbix CALS- 2




11

ba3oBble NPUHUMIBI PeaJU3alMid HHTEIPHPOBAHHOI HHGOPMAIMOHHOW cpeabl, B
cooTBeTCTBUH ¢ KoHIemnueit CALS.

12

IlonssTne EnuHON MHTErpHPOBAHHON MoOJeaH M3eausi (CUCTEMBI), COJEp)KaLIEl BCIO
mHbopManHo 00 u3aenuu (cucteme), Tpedyemyro Ha irooom u3 3rano JKII.

13

ExnHbie Cpeacrea 1 METOAbI MMOCTPOCHUSA Moueneﬁ; CIIOCOOBI U cpeacrBa obecrieueHue ee
IHCJIOCTHOCTH.

14

CymecrByromme cucrembl apromatuzanum KI{ npoaykumum, HX CTpPYyKTypa,
BO3MOXHOCTH, npeumyiiectBa U Hepoctatku (CAE; CAD; CAM). CocraB u coaepxaHue
ATANoOB W IPOLELYp, MOAIEPKUBAEMBIX CYHIECTBYIOIIMMHU cucTeMaMu aBToMartusanuu KL
npoaykuun. Knaccudukamnus ganapix B cBsa3u co cragusamu KL mpoaykiun.

15

CymecrByomme cucrembl apromatmsanum KL mpoaykuum, UX CTpPYyKTypa,
BO3MOXHOCTH, NpeumyiiectBa U Hegoctatku (PDM; ERP; MRP-2). CocraB u conepxanue
ATAnoB W IPOLERYp, MOIEPKUBAEMBIX CYHIECTBYIOUIMMH cHUcTeMaMH aBTomartu3anuu K1
npoaykumn. Knaccudukanus ganabix B cBsa3u co craausimu JKII mpoaykmmm.

16

CymecrByromue cucrembl apromMarusauuu KI{ mpoaykuum, uX CTpyKTypa,
BO3MOXKHOCTH, TipeumytiectBa u Hegoctatku (MES; SCM; CRM). CocraB u coaepxanue
ATAnoB W NPOLEIyp, MOAIEP>KUBAEMBIX CYHIECTBYIOUIMMHU cucTeMaMu aBToMmartusauuu KL
npoaykumu. Knaccubukanus 1anabIX B cBsA3U co craausmu JKII mpoaykmmm.

17

CymecTByomue cucrembl apromarusauuu KI[ npoaykumm, wuxX CTpPyKTypa,
BO3MOXKHOCTH, mipeumyiiectBa U Hegoctatku (SCADA; CNC; S&SM; CPC). CocraB u
colep)KaHUE dTAllOB M TPONUEAYP, MOMACPKHUBAEMBIX CYIIESCTBYIOIIMMH CHCTEMaMHU
aBromatuzanuu KL mpoaykmuu. Knaccuduxamus naHHbIX B CBs3u co cTaamsmu KL
MPOTYKIIUH.

18

[Tousitue PDM TtexHonmoruu, kak ogHod u3 kio4eBbIXx CALS - TEXHOJOTHWII MHTErpaiuy|
MAaHHBIX O MPOAYKIHMH; O0a30Bble (yHKIMOHAIbHBIE BO3MOXKHOCTH PDM-TexHOMOTHIA
(yrpaBieHHe XpaHEHHEM JaHHBIX U JIOKyMEHTaMH; YIpaBJIICHHE IIOTOKaMu padoT u

19

mponeccaMu; YIPABJICHUC CTPYKTypOﬁ NpoayKTa, aBTOMaTuU3alus I'CHCpAllUU BBI60pOK Hu
OTYCTOB, MCXAaHU3M aBTOPI/I3aI_[I/II/I).

20

CocraB  PDM  TexHojoruii  (ynpaBi€HHE HWH)KEHEPHBIMU JIaHHBIMH;  yIpaBJICHUE
NOKyMEHTaMH; yIpaBieHue HHpopMmanued O  MPOAYKLUUH; YIPaBICHUE TEXHUUYECKUMU
NAHHBIMM; YIPaBJICHHE TEXHUYECKOM uHopManuell; yrpaBieHHe H300paXeHUsIMH U
MaHHUIYJIMpOBaHUE HH(popMalel, BCECTOPOHHE ONPeAEISIIONIeH KOHKPETHYIO MPOIYKIIHIO).

21

[Tonsatue PDM — cucremsbl, Kak IporpaMMHOro cpezacrBa peanuszauuu PDM-texnonorum.
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CocraB Qynkuuii, peanmusyembix PDM — cucremamu, WX CTPYKTypa M BO3MOXKHOCTH,
[IPEUMYLIECTBA U HEJOCTATKH.

22 [IpuHnune! peannsanuu PDM — cucrtem; ypoBHu uHTerpauuu PDM — cuctemsl; BBIrOabl OT 2
rcnonb3oBanust PDM-cucremsl.
23 [Monsatne VYK, uctopus pa3BUTHS, OCHOBHBIE TEPMHHBI (KOH(MUTYPAMOHHBIA OOBEKT, 2
KOH(HUryparroHHas uACHTUUKAI, 0a30Basi BEPCUS U T.J.).
24 bazossie porieaypsl YK (peBusus, ayauT, KOHTPOJIb); 0a30BbIC KOHIICTIIIUU U dJIeMeHThI YK. 2
YopasiieHue KOHQUTrypauuen B cTaHaapTax,

25 Bunbl crangapToB. YIpaBieHHue N3MEHEHUSIMHU KaK COCTaBHAas 4acTh npouecca YK. 2 IIPOTyKTUBHBIN

JladopaTopHnas pa6ora Ne 1 «/ccrnenoBanue JaTYNKOBY JIP 28

JladopaTopHas padora Ne 2 «CenbCUHBDY

JlabopaTopHnas pa6ora Ne 3 «/ccrnenoBanue peney

JladopaTopHas pa6ora Ne 4 «YnpaBieHue Ha OCHOBE TeMIIepaTypHOU 3aBUCHUMOCTH)
JlabopaTopHnas pa6ora Ne 5 «VccnenoBanue onepaliuOHHBIX YCHITUTENCH

JlabopaTopHnas pa6ora Ne 6 «Pa3oMKHyTOE M 3aMKHYTOE YIIPABICHUE)»

JlabopaTtopHas padora Ne 7 «Vcnons3oBaHue Tpurrepa A CUTHAIM3AUU MPEIETbHBIX
3HA4YCHUI

8 |[lIa6opaTtopHas pa6ora Ne 8 «lccnemoBanme paboOThl omTomapel B KAayeCTBE
raJIbBAHUYECKOM pa3BsI3KI»

9 |la6opaTopHas padora Ne 9 «VccienoBanue TMHAMUYECKUX 3BEHBEBY

10 [IaGopatopunasi padora Ne 10 «IlyTh mpOXOXIEHUS CUTHAJIA B YCTPOMCTBE MOXKAPHOU
CUTHAJIU3ALIAN

11 IaGopatopHnasi padora Ne 11 «DiaeKTpuUecKre IIENU B PEICHHONU CXEME

N[OOI WIN -

Paznen 2.3. Coneprxkanue ydeOHOro MaTepuaa 117

[narnocruxka u (1 TIpo0ieMbl HaJeKHOCTH B TeXHHMKe, TEXHOJIOIMAX, aBToMaruke. OCHOBHbIEe 3a1auu Teopud, JI 50 =

Ha/e/KHOCTh Ha/ICKHOCTH, MAaTEMaTHYECKUH armapaT TeOPUU HAJICHKHOCTH. =i

aBTOMATH3UPOB| |OCHOBHBIC IMOHATHS HAJCKHOCTH: JEMEHT U CHUCTEMa, pabOTOCHOCOOHOCTh M OTKa3 JIEMEHTA; E E

AHHBIX CHCTEM Kinaccuukanus oTka3oB. HajeHOCTh B y3KOM U IIMPOKOM CMBICIIE, OCHOBHBIC COCTABJISIOLIUC >
Ha/1eKHOCTH: 0€30TKa3HOCTh, PEMOHTOIPUI'OJJHOCTh, COXPAHAEMOCTb, J10JIFOBEYHOCTh. 3HAYUMOCTb TR
COCTABJIAIOLINX HAJAEKHOCTH sl TEXHUKH, TEXHOJIOTUN U aBTOMATHKH. B3aMOCBs3b HaIeKHOCTH = é«
1 IpyTHX Nnokas3arenei kauectsa ACY. &,
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[lonsiTHe CJI0KHOH cHUCTEeMbl B TEOPHU HAJeKHOCTU. [loHsATHE TeXHUYECKOW 3((PEKTHBHOCTH
CII0’KHOM cucTeMbl. [lokazarenu TexHn4eckoil 3pPEeKTUBHOCTH, TEXHUUECKUE COCTOSIHUS CUCTEMBI.
Brraucnenue nokasatens 3pQEeKTUBHOCTH KaK MEpbl HaJIKHOCTH CJIOXKHOH CHCTEMBI.

DYHKIUOHAJIbHbIEC I0KA3aTeIH HAJAEKHOCTH: (PYHKUHMH HAJEKHOCTH (PHUCKA), (PYyHKLUH
BOCCTAHOBJIEHHS (He BOCCTAHOBJIEHUS), TOTOBHOCTH CHCTeMbl. B3anMOoCBs3b (DyHKIIMOHATBHBIX|
nokazateneil. Ctatuueckue (yHKIMOHAIbHBIC MTOKA3aTEIIH.

UucnoBble MMOKa3aTean HaJIEKHOCTU: Cpe/lHsAs HapaOOTKa Ha OTKa3 (BOCCTAHOBJICHME), AUCIIEPCHS
HapaOOTKH, raMMa-pecypc, K03(pPUIIMEeHTh TOTOBHOCTH U ONIEPaTUBHOM FOTOBHOCTH U JIp.
Teopernueckue 3aKOHBI, PaCIPEICTICHUS] BEPOSITHOCTU HapaOoTKu: Beitbyruia, SKCIOHSHITHATBHBIMN,
HOpMaJIbHBIA, YCEUEHHBIH M JorapupMuueckuil HopMaibHbIA. CTaTUCTHUYECKHE pPACIpENeICHUS
BEPOSITHOCTEN HApaOOTKM Ha OTKA3 (BOCCTAHOBJICHHE).

Hapne:xnocts kommiekca TtexHudeckux cpeacrs (KTC); knaccupuxanusi M KpUTepuH
oTrka3zoB KTC; cocraB m dopmanuzanusi mMokazareield HaJIeKHOCTH BOCCTAHABIMBACMBIX M
HEBOCCTAHABJIMBAEMBIX TEXHUYECKUX CPECTB.

CocrtaB u knaccudukanus GakTopoB, BIHUIONMX Ha HaexKHOCTh KTC.

AHalM3 HEPEe3EepPBUPOBAHHBIX HEBOCCTAHABIMBAEMBIX TEXHUYECKHX CHCTEM; CTPYKTypHas
HAJC)KHOCTHAsE CXEMa; pacuyeT CHCTEMHBIX ITOKa3aTeJed HaJEeKHOCTH II0 XapaKTepUCTHKaM
Ha/JeKHOCTH 3JIEMEHTOB C HCIOJb30BAHMEM pa3IMUHBIX METOJOB (KJIacCHUYeCKuil, mnepebopal
COCTOSIHUM, MHHHUMAJIBbHBIX IyTE€Hd U CEUEHHH, Pa3JIoKEHUS OTHOCHUTEIBHO O0CO0Oro 3JEMEHTa,
JIOTMKO-BEPOSITHOCTHBIE, IETYKTHBHBIH).

Hane:kxHOCTh MPOrpaMMHBIX U MPOTrPaMMHO-TeXHHYEeCKHX cucTeM. [ToHATHEe cOO0s1, OMMOKHU U
OoTKasza mporpammbl U nporpammuoro obtecredenus (I10). Knaccudukanms ommbOOK M OTKa30B,
QHAJM3 paclpelesieHus] OMMOOK M OTKAa30B IO CTamusM >u3HeHHoro mukimna [10. Monenn
[OBEJICHHSI OIMMOOK M OTKA30B Ha ctajuu dKcruryarauu [10.

I[loka3aTesin KavecTBa M HaAeKHOCTH coBpeMeHHbIX I1Q. DyHKIMOHAIBHBIE U YHCIIOBHIC
[MOKa3aTeJM HAJASKHOCTU NPOrpaMMHBIX CHCTEM Ha CTaAUM HUX OHKCILTyaTallud. 3aBUCHUMOCTH
rmokazatenei HanexxHocTd I[IO or uywcia ommOOK B IporpamMmax, pasjdyue IoKa3aresei
HagexkHoctn [1O u TexHuueckux cucreM. Jlecrabunmusupyronue (GakTopbl, BIMSIONINE HA|
HazexkHOCTE 110.

Onenka HagexHoctH IO mo aHAJOrMM ¢ HEBOCCTAHABJIMBAEMBIMH TEXHHYECKHMH
cucremamu. Onenka HangexxHocTH [10 mo napabotke (momens Illymana). OlieHka HaaeKHOCTH]
[porpaMM MO YHCITy MPOroHoB (Moxaenb Hembcona). OlieHKa HaAKHOCTH MPOrpaMM Ha paHHUX|
CTaJIUSIX MPOCKTUPOBAHUSI.

HanexxHocThb OIICPATUBHOI'O IICPCOHAJIA; KAaTCIrOpHUU OIICPATOPOB. IToHsTHE HAIEKHOCTHU YEIIOBEKA-
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olepaTopa; CBOWCTBA, COCTABIIIONIME HAJSKHOCTH 4eJIOBeKa-orepaTopa (0€30TKa3HOCTS,
0e301111M00YHOCTh, CBOCBPEMEHHOCTD, TOTOBHOCTh, BOCCTAHABIMBACMOCTb).

KJIaCCI/I(l)HKaIII/IH OIIHOOK M 0TKA30B YE€JI0BCKa-ommeparopa. CocraB noka3sarencii HaaACKHOCTH,
YCJIOBCKA-OIICpaTopa U KOJMICCTBCHHBIC MCPhBI X OLICHKH.

10

Hapne:xnocts ACY kak coBokynHocTH (ynkumii; kiaaccupuxkanuss pynkomii ACY npum
pemieHun 3aga4 HagexHocTH. Kiaccupukanus otka3zoB ¢yHkmwii ACY. Kpurtepuu BbIOOpA
COCTaBa MoKasareyiel HaJeKHOCTH NpY QyHKIMOHATBHOMN Aexomno3uiuu ACY.

11

Kaaccndukanus meronos nospimeHusi HagesxkHocTu ACY. Buabsl 1 MeTosibl pe3epBUpPOBaHMUS
(CTpyKTypHOE, BpEMEHHOE, HHPOPMAIIMOHHOE, (DYHKIIMOHATIBHOE, AITOPUTMUYECKOE).

12

AHAJM3 pe3epPBHPOBAHHBIX HEBOCCTAHABJIMBAEMBIX CHCTEM: BH/Ibl CTPYKTYPHOIO
pe3epBUPOBaHUs  (IIOCTOSHHOE  CKOJIB3SIILEE,  3aMEIICHUEM;  HarpyK€HHOe, YaCTUYHO
Harpy>KeHHOE€, HEHarpy>kKeHHO€; TpYINIOBOE W HWHIUBUAYyaIbHOE; OJHO- M MHOI'OKpPAaTHOE;
MaXOPUTAPHOE; U JIp.); CTPYKTYpPHbIE HaJIeXKHOCTHBIE CXeMbl U (DOPMYJIbI IJIsl pacyeTa rokaszareseif]
HaJIe)KHOCTH PE3€PBUPOBAHHBIX CUCTEM.

Kputepun 3¢(hekTHBHOCTH pe3epBUPOBAHMSI, CIOCOOBI MX BBIYUCIICHHS U aHAJIN3A.

13

AHAJIM3 HAJAEKHOCTH Ppe3ePBHPOBAHHUS BOCCTAHABJIMBAEMbIX CHCTEM, ONHUCHIBAEMBIX
MApPKOBCKMM  CJIy4YailHbIM THpoOLeccOM ¢ [JMCKPETHbIMM COCTOSIHUSIMH. YPaBHEHUE
KonmoropoBa, MeTO/IbI €T0 pelieHus 11 GyHKIUHA TOTOBHOCTH CUCTEMBI.

[locTaHOBKa 331a4il CHHTE3a PE3EPBUPOBAHHON CHCTEMBI C 33JJaHHBIM WJIH ONTUMAIbHBIM YPOBHEM
HaJe)KHOCTH. KpuTepuu ONTHManbHOCTH, YNPaBICHUS, CBS3M, OTPaHUYEHUS. AHAIU3 METOJOB
pelieHnss KOMOMHATOPHBIX ONTUMH3AIMOHHBIX 33]1a4 Ha YCJIOBHBIN AKCTPEMYM (PYHKIIHH.
PekyppeHTHBIE aITOPUTMBbI CUHTE3a JOKaJIbHBIX TEXHUYECKUX CUCTEM MUHUMAIbHON CIOKHOCTHU C
3aJJaHHBIM YPOBHEM Ha/ICKHOCTH.

14

IloBbIIIeHUe HaJAEKHOCTH OTACJIBbHbIX nmporpamm: TECTUPOBAHUE CTaTH4YeCKOoe H
AUHAMHAYECKO€, BbIABJICHUA HAACKHBIX INOANPOrpamMm, IEepenMCbIBaHUSA IporpaMm H Ap.
IloBBIIICHNE HaJAC)KHOCTU IIPOrpaMMHBIX CHCTEM IIYTEM PC3CPBUPOBAHUSI. HpOFpaMMHO'
TCXHUYCCKOC PE3CPBUPOBAHUC, HAT'PYKCHHBIC W HCHAI'PYKCHHBIC PCKUMBI (bYHKI_II/IOHI/II)OBaHI/IH
p63€pBI/IpOBaHHOI71 CHUCTCMBI. HpI/IHI_[I/IH «OJICTAHTHOI'O OTMHUPAHUA» JJICMCHTOB p63€pBHpOBaHHOﬁ
aBTOMaTHSHpOBaHHOﬁ CHUCTCMBI.

15

OcHoBHbBIEe TOHATHS, TepMUHBI 1 'OCTBI ITMArHOCTHKHU TeXHUYecKHX cucTeM. Llenu u 3amaun
TEXHHUYECKON JMarHOCTUKH M KOHTPOJS COCTOSHHUS OOBEKTOB JAuarHoctupoBanus. CBs3b
TMarHOCTHKH C HAJIS)KHOCTHIO aBTOMATH3HPOBAHHBIX CHCTEM.

16

Buabl KOHTpOJIsI TexHU4Yeckoro cocrosinusi ACY; knaccudukanusi CyIIeCTBYIOIINX BHJIOB]

KOHTPOJIA; MCTOJABI U CPCACTBA AIIIApPATYPHOI'0 KOHTPOJIA (‘H/ICJ'IOBOI‘/’I 0 MOAYJIIO, KOJOBBIN I10
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MO/1YJIIO; anmnapaTypHO-MUKPOIIPOIPaMMHBIH; Ma)KOPUTAPHBIN; c MCII0JIb30BaHUEM
KOPPEKTHPYIOLIUX KOJOB, NUICH(OBBIX KaHAJIOB, KOHTPOJIBHBIX CyMM; OCHOBAaHHBI Ha IPOBEPKE
3aIpEIICHHBIX BBIXOAHBIX CJIOB U 3aIIPEIIEHHBIX IIEPEXOOB).

BiusiHue KOHTPOJII TEXHUYECKOT0 COCTOSIHMSI Ha AKCILTyaTallMOHHYI0 HaJie)kHOCTh ACY.

17

OHepaTHBHaH AUATHOCTHKA TEXHOJOIH4€CKOro oﬁopynona}mﬂ H CUCTEM aBTOMaTHU3allUMHU,
pa60qee U TCCTOBOC OMArHOCTUPOBAHUC, TPOTHO3HOC JUArHOCTUPOBAHHC, ITOCTOSHHOC,
MCPUOANYCCKOC U SMMU30ANYCCKOC TUATHOCTUPOBAHUEC TEXHOJIOIHYCCKUX CUCTCM.

18

BI/II[bI HCNBLITAHUHA Ha HaACKHOCTD; KJIaCCI/I(l)I/IKaIIHﬂ METOA0B HCNbITAHUNA Ha HaJAC/KHOCTD,
MPECMYIICCTBA U HEAOCTATKH OKCILTYyaTallMOHHBIX HCIIBITAHU 110 CpaBHCHHIO C J'Ia60paTOpHBIMI/I.

19

OnpenenuTebHble HCNBITAHUS JJIEMEHTOB (CHCTeM) HA HAaAEXKHOCTh. [LmanupoBaHue
VCIBITAHUN, METOJUKAa SKCIEPUMEHTUPOBAHMS, 0O0pabOTKa pe3ysbTaTOB MCIBITAHUM IpHU
OTpeAEeNICHUN CTAaTUYECKUX pAaclpeieseHUl U TOYeUHbIX (MHTEpPBAIbHBIX) OLIEHOK IOKa3aTesen
Ha/JIeKHOCTH. [IpoBepka THIIOTE3 COrNIacusi W aHalu3a TOYHOCTH W HAJCKHOCTH OIICHOK.
(DOpCI/IpOBaHHI)Ie OMPECACIUTECIIBHBIC HCIIBITAHUSA Ha HAACKHOCTb, METOJUKA HUX IPOBCIACHUA U
00pabOTKM pe3yJIbTaTOB.

20

KOHTpOJIbeIe HCIBITAHUS TEXHHYECKHUX 3JIEMEHTOB M cucreM. IloHaTue ommbOok IIEPBOTO H|
BTOpPOIro poaa, PHCKH HW3TrOTOBUTCIIA W IIOJIB30BATCIIA. MeTOI[BI IMPOBEACHNA KOHTPOJBHBIX|

ucnbplTaHuid.  TakTMka MOCIENOBATEIBHOTO  SKCIIEPUMEHTHPOBAHUS IpU  KOHTPOJBHBIX
MCIIBITAHUSIX.
21 OneHuBaHMe TMoOKa3aTejleili HAJeKHOCTH M PEMOHTONPUIOAHOCTH MO Ppe3ybTaTaM

HaﬁJIIOIleHPlSI 3a (bYHKI_[I/IOHI/IPYIOIHI/IMI/I 9JIEMCHTaMU U CUCTEMaMU.

22

Ouenka HaaexHocTu ACY B ycjaoBHAX JKciyataumu. TpeboBanus k wuHpopmanuu 00
PKCIUTYaTallMOHHOW HA/IC)KHOCTH (JIOCTOBEPHOCTD, MIOJIHOTA, ONIEPaTUBHOCTH). [locaenoBaTebHOCTH
1 coaepkaHue paboT 1Mo cOopy M 0O0pabOTKE JaHHBIX 00 JKCIUTyaTanmroHHON HanaekHocTn ACY.
CocraBieHue nepBUYHbIX GopM yueTa HHpopMaIuu 00 SKCITyaTalnoHHoM HaexxHoctu ACY.

23

OcHoBHble 3a1auu KciuryaTauun ACY. Opranuszanus SKCIUTyaTallud U pacripeiesieHue CoCcTaBa)
paboT MEXay SKCIUTyaTallMOHHBIM W PEMOHTHBIM NiepcoHamoMm. OpraHu3anys BOCCTaHOBJICHHS]

OTKAa3aBIINX TCXHUYCCKUX CPCACTB. Onpez[eneHI/Ie YHUCJICHHOCTHU OKCINUTYAaTAllTMOHHOI'O IICPCOHAJIA.
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24

O0ecneyenue 3anacHbLIMH YacTsaMu 1 komiiekramu 3UIL. Knaccudukanus 3amnacHbIX yacTei;
CBsA3b MEXIy npumeHeHueM komiuiekta 3UII u pesepBupoBanueM. OpraHusanys IONOJHEHUS]
3armaca; — CyLIECTBYIOIIME  CTpAaTerMM M CXEMbl  JIBKEHUS  HEBOCCTaHABJIMBAEMOIO
(BoccTaHaBinuBaeMmoro)  3amaca. Ilokasarenu — mocratouHocTd — 3amaca.  Pacuer  uucia)
HEBOCCTAHABIIMBAEMBIX 3allaCHBIX YacTed C MEPUOJUYECKHM IIONOJIHEHHEM II0 BEPOSITHOCTH
TOCTaTOYHOCTH; pacyeT KOJIMYECTBAa HEBOCCTAHABIIMBAEMbIX 3aIIaCHBIX YacTE 10 3KOHOMUYECKUM|
KpUTEpUSM; pacdyeT KOJMYECTBA BOCCTAHABIMBAEMbIX 3allaCHBIX YacTed [0 BEPOSATHOCTY
IOCTATOYHOCTH.

25

Texnuueckoe odcay:xkuBanue (TO) ACY; nemu u 3amaun TO. CymecTByrouue CTPYKTYphl U
BHU/IBI CHUCTEM TEXHHYECKOro oOcCiykuBaHHUs. CTpaTeruy TEXHUUYECKOTO OOCIIyKHUBaHUS, COCTaB
(dakTopoB, ompenenstonux BbIOOp crpaterun TO. OmpexneneHue mapaMeTpPOB TEXHUYECKOTO
00CITy’KUBaHUS IPU SABHBIX (HESIBHBIX) OTKa3aX TEXHUYECKUX CPEJICTB.

113 Nel. KommmuecTBeHHas oIleHKa ITOKa3aTeaed HaleKHOCTH HEBOCCTAHABIMBAEMBIX CHCTEM

113 Ne2. MeTo1bl pacyeTa HaJIe)KHOCTH HEBOCCTAHABIMBAEMBIX CHCTEM

113 Ne3. Pacuer Haie’)KHOCTH CIIOKHOCTPYKTYPHBIX CUCTEM JIOTMKO-BEPOSITHOCTHBIM
MetooMOmuoOKa! 3akiaaka He onpeesieHa.

113 Ne4. MapkoBCKHE MPOLECCH] ¢ TUCKPETHBIMU COCTOSIHUSIMU.  MApKOBCKHUE LIETTH

113 NeS. MapkoBCKHE NMPOIECCHI C TUCKPETHBIM COCTOSTHUEM U HENIPEPBIBHBIM BPEMEHEM

13 Ne6. l3yueHne METOMWMKH OpraHU3alMd W OOpabOTKH pPE3yIbTaTOB OMPEACTUTEIBHBIX
VCIIBITAHUN HA HAJIS)KHOCTh

13 Ne7. Meroauka opraHu3alMid M OOpaOOTKHM pPE3ylbTaTOB KOHTPOJIBHBIX HMCIBITAHUNA HAa

Haie:)kHOCTHOmMOKa! 3akiajaka He onpeeseHa.

113
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IIpon3BoacTBeHHAasI MPAKTHKA (110 MPOPUIIO crienuaabHOCTH)) uTorosas mo IIM.05

I 'naenvimu yensamu NPON3BOACTBCHHON NPAKTUKH SABIAIOTCA :

-yrayOJieHHast TOJrOTOBKA CTYIEHTOB 10 OCHOBHBIM BHJaM pabdot (HUP, OKP, mpoekTHbIe, MOHTa)KHBIE, HAIaJOYHEIE,
MCIBITaTEIbHbIE, SKCILTyaTallUOHHbIE), BHIIIOJIHAEMBIX CHEIMATUCTAMU 10 CUCTEMaM aBTOMATU3allUu;

- HAKOTIJICHHE OTIBITA 10 BEIOPAHHOMY HAIIPABICHHIO YTIyOJICHHOH MMOATOTOBKH;

- pa3BUTHE IPAKTUYECKUX HABBIKOB CAMOCTOSTEIBHOIO PEIICHUs HHKCHEPHBIX 3a/1a4.

B cooTBeTCTBMM C 3TUMHU LIEISIMU B 3@0a@uu IPOU3BOACTBEHHOM PAKTUKU BXOMAT:

uzyuenue

-CTPYKTYpPbl OPTaHHU3aLlMU U YIIPABIICHUS JIEATEIbHOCTBIO ITOAPA3ICICHNUS;

- BOIIPOCOB IUIAHUPOBAHUA U (PMHAHCUPOBAHUS Pa3pabOTOK, OXpaHbl UHTEIEKTYaIbHOW COOCTBEHHOCTH;
-IEHICTBYIOIIUX CTAHJAPTOB, TEXHUUYECKUX YCIIOBUHM, IMOJIOKEHHUS M HHCTPYKUUH MO pa3paboTKe M SKCIUTyaTaluu
TEXHOJIOTUYECKOr0 O000pYAOBaHUS, CPEICTB BBIYUCIUTEIBHOW TEXHUKH, HpOorpaMMaM HCHBITaHUM, OQOPMIIEHHUIO
TEXHUYECKON JOKYMEHTALNH;

-TEXHOJIOTUI MPOEKTUPOBAHUS aBTOMATU3UPOBAHHBIX CPEJICTB M CHUCTEM aBTOMATU3ALMM M YIIPABICHUS, ONPEAEICHUS
HPKOHOMUYECKOH 3(h(HEKTUBHOCTH UCCIETOBAHUM U Pa3pabOTOK;

-IpaBUJT  AKCIUTyaTallil TEXHOJIOTMYECKOTo OO0OpyAOBaHUS, CPEACTB M CHUCTEM aBTOMAaTH3allMd W YIpPaBJICHUS,
MMEOIINXCS B TIOJIPa3JICIICHUH;

-BOIIPOCOB 00€CTIEUeHHs O€30IIaCHOCTH KHU3HEAEATEILHOCTH M SKOJIOTUYECKOH YMCTOTHI;

1 oceoenue

-METONOB aHaJIN3a TEXHUYECKOIO YpPOBHS CPEACTB M CHUCTEM aBTOMATH3alMU W YIPABICHUS IJIsl ONPEIEICHHS HX
COOTBETCTBUS ACUCTBYIOLUIMM TEXHUYECKUM YCJIOBUSAM U CTAHIAPTAM;

-TEXHUYECKHUX U IPOTPaMMHBIX CPEACTB aBTOMAaTU3aLUU U YIIPABICHUS;

-[IAKETOB IIPOrpaMM KOMIBIOTEPHOIO MOJEIUPOBAaHUSA U IPOCKTHPOBAHMS CPEACTB M CHCTEM aBTOMAaTU3allUU U
YIIPABJICHUS;

-[IpaBHJI U METOJIOB IIPOBEJICHHUSI NMATEHTHBIX MCCIIEeI0BAaHUN, OPOPMIICHHSI IPaB UHTEIUIEKTYaIbHOM COOCTBEHHOCTH Ha|
TEXHUYECKHE U MPOrpaMMHbIe pa3pabOTKU IO CUCTEMaM aBTOMATU3ALUHY;

- IPAKTHUYECKH HABBIKOB I10 TEXHMYECKOM IUATHOCTUKE, HANAJKE, PEMOHTY JaTYMKOB, JIMHUN CBA3H, JIOKAJIbHBIX
[PETYJISITOPOB U APYTHUX CPEACTB aBTOMAaTH3aLlUY;

-COBPEMEHHBIX TEXHOJIOTHH padoThl C MEPUOAMYECKUMH, pedepaTUBHBIMHM U HHGPOPMALMOHHO-CIPABOYHBIMU
M3JaHUSAMHU 10 TPOGMIIIO CIIEHUAIbHOCTH.

11

216

Bcero

436
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4. YCJIOBUS PEAJIM3ALIIMU ITPOPECCHOHAJIBHOI'O MOAYJIA

4.1. TpeOoBaHMSA K MUHUMAJIbHOMY MATEPHAJILHO-TEXHMYECKOMY 00ecreYeHn 0

O6opynoBanne yueObHoro kabunera «IIporpammuposanusi UITY, cucreM aBTOMATH3ALMH,
MAaTeMAaTHYECKOr0 MOIeTUPOBAHUM» U PAOOUNX MECT KaOMHEeTa:

[TpoekTop ¢ KOMMBIOTEPOM C YCTAHOBJICHHBIMH Ha aBTOMATU3MPOBAHHOM PabOueM MecTe
NperojaBaTels CPeCTBAMU CUCTEMbI aBTOMaTtu3upoanHoro npoekruposanusi (CAD/CAM/CAE),
BKJTFOYAIOIIUX MOJYJIM Tpaduyueckoro mocrpoeHus, B ToM yucie 3D, pacdyera TexHOIOrnYecKux
PEKHUMOB,, pa3pabOTKH TEXHOJIOTHYSCKUX TOCIIEIOBATEIBHOCTEH M OOPMIICHUS TEXHOJIOTHICCKON
JOKYMEHTAIlMU, pa3paboTku © O(OpMIICHUS ITUTAHUPOBOK YYacTKOB, 0a3bl JaHHBIX TIO
TEXHOJIOTHYECKOMY  OOOpY/IOBAaHMIO,  IPHUCIOCOOJCHUSIM W HHCTPYMEHTY  OTpaciieBOM
HaIpaBJIEHHOCTH, MOJyJIb pacyera yrpasisitomux nporpamm UITY mns Meramiopexyiiero uin
cOOpOUHOrO  000pYIIOBaHUS, MOAYJIb CUMYJSIMH pabOThl  CHPOEKTHPOBAHHBIX  CHUCTEM
aBToMaTu3amu (3nemenTsl SCADA-cucTemsl);

Jlocka mernoBasi, MapKepHasi J0CKa, HHTEPAKTHUBHBIN dKpaH.

[TeuaTaromue yctpoiictBa popmara Al, A2, A3, A4.

Kommpyromue ycrpoicrsa.

Harnsgaeie mocoOusi, maakarbl, CXeMbl, WLUIIOCTPUPYIOIINE TEXHOJOTHYECKHUE MPOIIECCHI
MOJTYYEHHUsI 3aroTOBOK, TEXMPOIECChl M3TOTOBJICHHUS JeTalied Ha aBTOMAaTU3UPOBAHHOM
METAJUIOPEXKYIIeM OOOpyJOBaHWUHM, aBTOMATHU3MPOBAHHYIO COOPKY COEAMHEHUN  JeTayeH,
ABTOMAaTHU3UPOBAHHYIO COPTHPOBKY, KAHTOBAHKE, TPAHCTIOPTUPOBKY M OPUEHTHUPOBAHKE 3aTOTOBOK
WU JeTalield, KOHCTPYKTHBHOE HWCIOJHEHHE W MPUHIUIIBI paOOThl TEXHOJOTHUYECKOW OCHACTKH,
PEXYIIEero, MEPHUTEIBHOIO0 HHCTPYMEHTA, (PU3UKO-MEXaHWYECKHE TMPOIECChl HW3TOTOBJICHUS U
00paboOTKH, YCTPOMCTBO M MPUHIIUAI PAOOTHI TEXHOJIOTHIECKOTO 000PYI0BAHHUS
4.2. UudopmanuonHoe odecrneyenue 00yueHus
Ilepeyenb pexoMeHAyeMbIX Y4eOHbIX u3AaHUil, HWHTepHeT-pecypcoB, I0NOJHHUTEIbLHOM
JINTEPaTypsbl
OCHOBHBIE UICTOYHUKH:

1. Aptioxuna JI. JI. TIM. 05. DkcmmyaTtanuss MHQOPMAIIMOHHBIX W aBTOMATH3UPOBAHHBIX
cucteM. MJIK.05.01. DOxcrmyaranmuss wuHpOpManuoHHBIX ceTedl W cucrem. Pasmen 1.1.
«IIporpaMmMupoBaHre W OCHOBBI aITOpUTMHU3AIUNY: ydeOHoe mocoome. — Crapswiii ockon: CTU
HUTY «MUCuCp, 2015. — 104 c.

2. Aptioxuna [. . IIM.05. VII.0S5. OcHOBBI anropuTMu3zalid U MOPOrpaMMHPOBAHUS:
yaeonoe nocodue / 1. JI. Aptroxuna, M. B. I'optonoBa — Crapsiit Ockon: CTU HUTY «MUCuCy,
2015. - 104 c.

3. Omudep B.I'. Komnbrorepasie cetu. [IpuHIUMIBI, TEXHOIOTUH, TIPOTOKONBI: YUYCOHHUK IS
By30B / B. I'. Omudep, H. A. Omuacdep - CIIG.: ITutep, 2016. — 992 c.

4. Tlapteika T. JI. OnepanyioHHbIE CHCTEMBI, Cpebl U 00010ukH: yaeoHoe ocodue / T. JI. ITomos,
H. U. ITonog. — 5-¢ u3x., nepepad u gomn. — M.: ®POPYM: UHOPA-M, 2014. — 560 c.

5. [Mapteika T. JI. BeruucourensHas Texnuka: yueoHoe nmocobue / T. JI. [Tomos, W. U. [Tomnos. —
3-e u3 ., uctp. u gon. — M.: DOPYM: UHOPA-M, 2015. — 448 c.

6. CrunpeiHa O. U. Omnepanmonnsie cuctembl: yduebHoe mocobue. — Crapeiii Ockon: CTU
HUTY «MHUCuCy, 2016. —108 c.

7. Epemenko U. ®@. Kossips O.D. Teopus npunstus peumenuii / N.O.Epemenko, O.D.Ko3bipb
.. METOJI. YKa3aHMs K BBIIIOJIHEHUIO JOMAIIHKUX 3aJaHuil A ctyaeHToB crel. 230201; 230102 Bcex
¢dbopMm o0yuenus. - Ctaperit Ockon : CTU MUCuC, 2011. - 56 c.

JloTIOJIHUTEbHBIE UCTOYHUKU:
1. KopenbkoBa T. H. OCHOBBI aJIrOpUTMU3AIMK ¥ IPOrpaMMHUpOBaHus: yuyeOHoe nocobue / T.
H. Kopenbkosa, E. H. 3anacauk — Crapsiit Ockon: CTU HUTY «MUCuC», 2014. — 240 c.

27


http://irbis.sf-misis.ru/cgi-bin/irbis64r_91_opac/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98.%D0%A4.

2. MaxkcumoB H. B. Apxutektypa OBM u BbhlUMCAHTENBbHBIX cHcTeM: yueOHuk / H. B.
Maxkcumos, T. JI. Ilonos, U. U. Tlonos. — 5-e¢ u3n., nepepad u non. — M.: ®OPYM: UHOPA-M,
2014. -512c.

3. [Mapteika T. JI. BeruncnurensHas Texuuka: yueonoe mocobue / T. JI. IToros, U. U. Iomos. —
3-e u3n., uctp. u gomn. — M.: DOPYM: UHOPA-M, 2015. — 448 c.

HNuTepHeT-pecypcebl:

[DnexTponHsIit pecypce]: http:/progs-maker.narod.ru/books.html

[DnmexTponHEIi pecypc]: http://teacher.dnua.com

[DnmexTponHbIi pecypc]: http://ru.wikipedia.org

[DnexTponHsIit pecypc]: http://cpp2.narod.ru/

[nekrponHslii pecypce]: http://www.informatika.ru

[DnexTponHsIit pecypc]: http://www.intuit.ru

[DnexTponHbIi pecypc]: www.sdo.favourite-subject.ru

[DnexTponnsiit pecypc]: www.StudFiles.ru

[DnekTponHsIit pecype]: www.ref.by

[DnexTponHbIit pecypc]: education.aspu.ru

[DnexTponnsiit pecypc]: http//www.citforum.ru/ (Hosefiire KOMITbIOTEPHBIE TEXHOIOTHH)
[DnexTponnsiit pecypce]: http//www.iXBT.ru (ITocaeaHie HOBOCTH B KOMIIBIOTEPHOM MHPE)
13. [DnekTpoHHBIN _pecypc]:  Www.supercomputers.ru  (JloctmwkeHuss CcynepKOMIbIOTEpHOM
TEXHHUKH)

14. [DnexTponHsIit pecypc]: http://energovent.narod.ru/ (bopym pa3paboTIHKOB)

15. [DnexTponHbIii pecypc]: http://simatic.net.ru/ (HeoduuuanbHBI CalT MO KOHTpPOJIIEpam
Cumenc)

16. [DnexTponnbiii  pecype]:  http://simatickeys.narod.ru/  (http:/files.cvalka.net/index.php
directory Simatic)

17. [DnexTponnsIit pecypc]: http://www.siemens.ru (opunmanbublit caiiT pupmbr CUMEHC)

CoNor N E

el =
N o

[lepeuens METOOUYECKHUX yKa3aHUH, pa3paOOTaHHBIX MPENOAaBaTeIeM

1. Bonokutuna 0. A., 'optonoBa M. B. Meroaunyeckue ykazaHus Uil CTyACHTOB OYHOM
(hopMbI 00yUeHUSs MO BBIMOJIHEHUIO MPAKTUYECKUX 3a/1aHuil «BpIUunCIUTENbHbIE MAIIUHbBI, CUCTEMBbI
U CETH».

2. I'opronoBa M. B. Metonnueckue yka3zaHus AJi1 CTYJEHTOB OYHOW (hOpMBI OOyUEHHUS IO
BBITIOJIHEHUIO BHEAYTUTOPHOM CaMOCTOATEIbHON PabOThHI. « BhIUMCINTENbHBIE MAILIUHBI, CUCTEMBI U
CETH.

4.3. O0mue TpeOGOBAHUA K OPraHU3aNUM 00pa30BaTEIbLHOIO Mpolecca

OO0s13aTeNIbHBIM YCIIOBUEM, MPEIIIECTBYIOUMM H3YYEHUIO MPO(ECCHOHAIBLHOTO MOIYJIS, SBIISETCS
mzydyenne nucrumiuH: OIT/.03. Undopmaruka u UKT, EH.01. Maremaruka, EH.03. Ilaketst
npukiagaeix nporpamm, OI1.02. DnekrpoTexHuka u 3nekrponuka, OIL.11. Ousuka.

OO0s13aTeNIbHBIM YCIIOBUEM JIOMYCKa K MPOU3BOJCTBEHHOMN MpakTHKE (10 MpOoUIII0 CIEIHATbHOCTH)
B pamkax  mOpodecCHOHaIbHOrO  Monmynsa  «ODKCIUTyaTalus UHOOPMALMOHHBIX U
aBTOMATU3UPOBAHHBIX CHCTEM» SIBIISIETCS OCBOCHUE YUEOHOM MPAaKTUKH JIJIS TIOJTYUYEHUS TEPBUYHBIX
npoecCuOoHANBHBIX HABBIKOB B paMKax MpopeCcCHOHATBLHOTO 3TOT0 MOIYJISL.

[Ipu camocToATenbHOI paboTe 00yJaromUMCcs OKa3bIBAIOTCS KOHCYIbTAIUH.

4.4. Kaaposoe obecnieueHue 00pa3oBaTeibHOT0 Mpouecca
TpeboBanust K  KBamMpUKAUK  TEAAroTHYeCKUX  (MHXKEHEPHO-MEAArOTUYECKUuX) KaJpoB,
obOecrieunBalIUX  OOyueHHE TO0 MEXAMCUUIUIMHAPHBIM  KypcaM: HaJIU4YUE€  BBICHIETO
npodeccnoHanpHOTO 00pa30BaHUs, COOTBETCTBYIOIIETO NPOGUII0 MOAYIS «DKCILUTyaTalus
MH(OOPMALIMOHHBIX U aBTOMATHU3MPOBAHHBIX CHUCTEM» U cheunuaigbHocTH «TexHuueckas
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IKCIUTyaTalyst U OOCIIy’)KUBAaHHUE 3JIEKTPUYECKOI0 M 3ICKTPOMEXaHMYECKOro 00OpyAoBaHMA (II0
OTpaciIsiM)».

TpeboBanust K KBadM(UKAIUK TEJATOTUYECKUX KaIpOB, OCYIIECTBISIIOIIUX PYKOBOJCTBO
IIPAKTUKOM:

- NHXeHepHO-TIe1arOrMYeCKUil COCTaB: IUIITIOMUPOBAHHBIC CIIELUAINCTBI — IPENOAABATENN
MEXTUCIMITIIMHAPHBIX KypCOB, a TAKXKe 00IIeNnpoeCcCHOHANBHBIX JUCIUILTIHH

- OnbIT JEATeNbHOCTH B OPraHU3alMsIX COOTBETCTBYIOWIEH NpPOpecCHOHANBHON Cdephl
SBIISICTCS 00S3aTEIBHBIM.
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS ITPO®ECCHOHAJIBLHOTO
MOIYJIS

OOpa3oBarenbHOE yUupeXJICHUE, pealu3ylollee MOATOTOBKY MO MPOrpaMme Mpo(hecCHOHAIBHOIO
MOJyJisi, 00ECIEUMBAaET OPraHM3aLUI0 M NPOBEICHHE TEKYIIEro KOHTPOJS M MPOMEKYTOUHOU
aTTeCTAllHH.

Texymumii KOHTPOJIb IPOBOAUTCS IIPEIOIaBATEIEM B IpoLiecce O0yUYEeHHSI.

OOyyenue no npoheCcCHOHATFHOMY MOJYIIO 3aBEPIIACTCS MPOMEXYTOYHON aTTECTAIeH, KOTOPYIO
MPOBOJIUT 3K3aMEHAI[MOHHAs KOMHUCCHS. B COCTaB 5K3aMEHAIlMOHHOW KOMHCCHM MOTYT BXOJHUTH
MPE/ICTABUTENH OOIIECTBEHHBIX OPTaHU3AIMH 00YYarOIIIXCSI.

@opMBI M METOABI TEKYHIET0O M HMTOTOBOIO KOHTPOJIS TO MPO(ECCHOHATBHOMY MOIYJIIIO
CaMOCTOSITENIFHO pa3padaTbIBalOTCS 0O0pa30BATENbHBIM YUPEKICHHEM U JOBOJSATCS /IO CBEICHHS
o0ydJaromuxcs He MO3JHee Hadana ABYX MECSIeB OT Hadajla 00y4eHusl.

Jlist TEeKyIIero W WTOTOBOTO KOHTPOJIE 00pa30BaTENbHBIMU YUPEXKICHUSIMH CO3MAIOTCS (OHIBI
orieHouHbIX cpeacTB (POC).

®OC BrimwoyaloT B cedsd MeJarormyeckue  KOHTPOJIbHO-U3MEPHUTENbHbIE — MaTepHallbl,
MpeJHa3HAYCHHBIE Ui OIpEIeNICHUs] COOTBETCTBHS (WJIM HECOOTBETCTBHUS) WHIWBUIYAITbHBIX
00pa3zoBaTEeNbHBIX IOCTHKEHUI OCHOBHBIM TIOKA3aTENSIM PE3yJIbTATOB IMOATOTOBKH (TaOIHIIb).

Koa u HauMeHOBaHUe

npo¢ecCHOHATbHBIX Kpurtepun onenku MeToabl OLEHKH
KOMIIeTEeHIINIA,
(popMupyembIx B pamMmkax
MOYJIsl
[IK 1.1. OcymecTBiATh AHAIM3HUPYET UMEIOLIMECS PEMICHHS IO | DKCIIEPTHOE
aHaJIN3 UMEIOIIUXCS BBIOOPY IIPOrpaMMHOr0 obecrieyeHust | HaboaeHue
peleHuit g Beidopa JUIA CO3JJaHMs M TECTUPOBAHUS MOJIEIH | BBIIIOJIHECHUS
IIPOrPaMMHOTO JJIEMEHTOB CUCTEM aBTOMaTH3alUH; HNPAaKTUYECKUX PpaboT
obecrieueHus ISl CO3AaHMUs | BRIOMPAET W MPUMEHSET MPOrpaMMHOE | Ha y4eOHOH u
Y TECTUPOBaHMs MOZCIU o0ecriedeHue 1j1sl CO34aHus U IIPOU3BOJICTBEHHON
JJIEMEHTOB CUCTEM TECTUPOBAHUS MOJIEIIH JJIEMEHTOB IIPAKTUKAX:

aBTOMaTUu3allu Ha OCHOBE
TEXHUYCCKOI'O 3aaHusl.

CHCTEM aBTOMAaTU3all Ha OCHOBEC
TEXHUYCCKOI'O 3aaHuAd,

CO3aac€T U TECTUPYCT MOJACIIN
9JICMCHTOB CHUCTEM aBTOMAaTHU3alluH Ha
OCHOBE€ TCXHHWYCCKOI'O 3aJaHHUA

OIICHKA MpoIiecca
OIICHKa pe3yJIbTaToOB

IIK 1.2. PazpabaTsiBaTh pa3pabaThIBa€T BUPTYAIbHYIO MOJIETb | DKCIIEPTHOE
BUPTYaJIbHYIO MOJICIb JJIEMEHTOB CUCTEM aBTOMAaTH3aI[Mi HA | HaOJIO/IeHUE
3JIEMEHTOB CUCTEM OCHOBE BBIOPaHHOT'O MTPOrPAMMHOI0 BBITIOJTHEHUS
aBTOMAaTHU3aIlM1 Ha OCHOBE | 00eCIeYeHHs U TEXHHUECKOTO MPaKTHYEeCKUX paboT
BBIOPAHHOTO MPOTPAMMHOTO | 33JaHUS; Ha yaeOHOU u
obecrieueHus u UCIONIB3YET METOAMKY MOCTPOCHUS MIPOU3BOJICTBEHHON
TEXHUYECKOTO 3aJaHHsl. BUPTYaJIbHOU MOJIETIH; MPAKTHKAX:

UCIIOJIb3YeT IMaKeThl MPUKJIATHBIX
nporpamm (CAD/CAM — crucrembi)
Ui pa3paboTKu BUPTYAITbHON MOJIEH
AJIEMEHTOB CUCTEM aBTOMATH3AIlUU

UCIIOJIb3YET aBTOMAaTU3MPOBaHHbBIE
paboune  Mecra  TeXHUKa  JUIs
pa3paboTKu  BUPTYaJbHYIO  MOJIENb

QJICMCHTOB CHUCTCM aBTOMATHU3allMK Ha
OCHOBC BLI6paHHOFO nporpaMmMHOI O
obecrneyeHUs n TCXHHUYCCKOI'O

OLCHKA ITponecca
OLICHKA PE3YyJIbTAaTOB
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3a/1aHMKS;

IIK 1.3. ITlpoBoauTh

BUPTYaJIbHOE TECTUPOBAHUE

pa3paboTaHHON MOIEH
AJIEMEHTOB CHCTEM

aBTOMaTu3aluu A4 OLCHKU

(YHKITMOHATTLHOCTH
KOMITOHCHTOB.

[IPOBOAUT BUPTYAIIbHOE TECTUPOBAHUE
pa3zpaboTaHHON MOJIEITH 3JIEMEHTOB
CUCTEM aBTOMATH3aIUH;

MPOBOJMT OICHKY (DYHKIIMOHAIBHOCTH
KOMIIOHCHTOB

UCTIOJNIb3YET aBTOMATHU3UPOBAHHBIE
pabouune MecTa TeXHUKa st
BUPTYaJIbHOI'0 TCCTUPOBAHUA
pa3pabOTaHHOM MOJIEIH 3JIEMEHTOB
CHUCTEM aBTOMAaTHU3allnuU 1JI1 OLICHKU
(YHKIIMOHATHLHOCTH KOMIIOHCHTOB;

DKCrepTHOe
HaOJII0ICHUE
BBITIOJTHEHUS
IPAKTUYECKUX paboT
Ha y4ueOHOU u
MPOU3BOACTBEHHOMN
MPAKTHKAX:

OlIeHKa Ipoliecca
OLICHKa pe3yJIbTaToOB

[IK 1.4. ®opmupoBaTh
MTaKeT TEXHUYECKON
JOKYMEHTAIMU Ha
pa3paboTaHHYIO MOJETh
3JIEMEHTOB CUCTEM
aBTOMAaTHU3aI1H.

UCTIONB3YET MaKeThI MPHUKIIATHBIX
nporpamm (CAD/CAM — cuctembi)
JUTS pa3pabOTKU TEXHUYECKOM
JOKYMEHTAIUH Ha TIPOCKTUPOBAHUE
AJIEMEHTOB CHCTEM aBTOMATH3AIINH;
0ohopMIIIET TEXHUYIECKYIO
JOKYMEHTAIMIO Ha pa3padOTaHHYIO
MOJIEJNb DIIEMEHTOB CHCTEM
AaBTOMATH3aIlMH, B TOM YHUCIIE C
ncnonb3oBanuem cpeacts CAIIP;
YUTACT ¥ TOHUMAET YEPTEIKHU U
TEXHOJIOTHYECKYIO IOKYMEHTAIIUIO;

DKCrepTHOE
HaOJIFOIEHNE
BBITIOJIHEHUS
MPaKTHYECKUX paboT
Ha y4ueOHOU "
IIPOU3BOJCTBEHHON
MPAKTHKaX:

OIIeHKa Ipoliecca
OIICHKa pe3yJIbTaToOB
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