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BBEOEHUE

Hacrosiuue meTonuyeckue yka3zaHus IpeAHA3HAYEHbl i1 OakalaBpOB
HanpasiieHus moarotoBku 27.03.04 «YmpasieHrue B TEXHUYECKUX CUCTEMAax.

[Ipon3BOACTBEHHAS] IPAKTUKA SIBJIAETCS BAaXXHBIM 3TArloM OOYyYEHHsS CTY-
JICHTOB B BY3€ M MMEET CBOECH LEJbI0 ONMCAHUE OCHOBHBIX U BCIIOMOI'aTEJIbHBIX
(oOecnieunBaronux) OU3HEC-MPOIIECCOB, aHATU3 MPOOJIEM B MX aBTOMATHU3AIIUH
U yNpaBIeHUH, POPMUPOBAHHE NPEIIOKEHUI IO YCTPAHEHUIO 3TUX MIPOOJIEM U
MOCTAHOBKY 32/1a4M1 HA BBIMYCKHYI0 KBATHU(PHKALINOHHYIO PadOTy CTYJAeHTA
(BKP).

3amayed NpPOU3BOJACTBEHHOM IPAKTHUKU SBISIETCS M3YYEHUE IIUPOKOIO
KpyTa BOIPOCOB MPOEKTUPOBAHUS U BHEAPEHHS YCTPONUCTB U CUCTEM aBTOMAaTH-
3allMM M YIpaBJiI€HUS B AEATEIbHOCTH HAYYHO-IPOU3BOJICTBEHHBIX U IMPOMBILI-
neHHbIX npeanpustuii, HUW, xommepueckux ¢upMm U Apyrux opraHu3aiui
pa3nuYHbIX (POPM COOCTBEHHOCTH, a TaKXke MPUOOpPETEHHE MPAKTHYECKUX 3HA-
HUM, OCBOCHHE W 3aKpEIJICHUE MPOU3BOJICTBEHHBIX HABBIKOB MO BBIOpPAHHOMU
cnenuaibHOCTH. [Ipon3BoacTBEHHAs MpaKTHKa BKIIOYAET B ce0sa paboTy B Of-
HOM M3 MOJpa3JeieHUul NPeanpusiTUs WIM OPTaHW3aLUHUU COOTBETCTBYIOIIETO
HaIlpaBJICHUS.

Kpome Toro, cTyneHThl paauo3JIEKTPOHHBIX M KOMIBIOTEPHBIX CIELHU-
aIbHOCTEW OBJAAEBAIOT MEPEJOBBIMU METOJaMU OE€30MaCHOr0 TPyJa IpPH BbI-
MOJIHEHUM 3JIEKTPOMOHTAXXHBIX M PEMOHTHBIX PabOT C paguo’JIEKTPOHHBIMU
KOMIIOHEHTaMH U IpUOOpaMu, NPOKIAJKe JUHUN cBA3U s ceTeit OBM, ACY
TII, HaBbIKAMU BJIAJICHUSI COBPEMEHHBIMU M3MEPUTEIBHBIMU U KOHTPOJIUPYIO-
UMY TPUOOpPaMU U UHCTPYMEHTaMHU.

BaxXxHO MOMHHUTB, YTO CTYAEHT, MPOXOIAIIMN MPAKTUKY B MPO(PHUIbHON
OpraHu3alMM, JOJIKEH JTOOPOCOBECTHO BBHIMOJIHATH BCE BO3JIOKEHHBIE HA HETO
ciyxeOHble 00513aHHOCTU. OH JOJIKEH U3YYUTh CTPYKTYPY NPEANPUSITHS IJIs
TOTO, YTOOBI BUJETh TO MECTO B MPOU3BOJCTBEHHOM MpPOLIECCE MPEANPUSITHS, B
KOTOPOM MaKCHUMAaJIbHO MCHOJb3YIOTCS 3HAHUS, YMEHUS, HABBIKU U KOMIIETEH-
uuu, noydeHHele B BY3e.

B Meroguyeckux ykazaHMSIX MPEMJIORKEHA OPUEHTUPOBOUYHASI CTPYKTYypa
OTYeTa MO MPOU3BOJCTBEHHOW MPAKTUKE, KOTOpas CHabkeHa paciu@poBKOi
OTJIETBHBIX MYHKTOB pa0OThl. 3HAUUTENLHOE BHUMAHUE YJI€JIEHO BOIIPOCaM J0-
KYMEHTHUPOBAHUS TEXHOJOTHYECKUX IMPOIECCOB, KOTOPHIE BBI3BIBAIOT 3HAYU-
TenabHbIe 3aTpyaHeHus. ChopMyIupoBaHbl OCHOBHBIE TPeOOBaHUS, MPEAbIBIISA-
eMble K 0OpMJICHHUIO OTueTa. B mpuiioxkeHusX JaHbl MIa0JIOHBI M OOpasIlsl
oopMIIEHNS OCHOBHBIX IOKYMEHTOB O MPAKTHKE.



1 OPFTAHU3ALNUA NMPOU3BOACTBEHHON NPAKTUKN

1.1 CpoKu n MecTto Npou3BOoACTBEHHOW MPaKTUKU B y4eOHOM
npouecce

B cTpykType oOpa3zoBarenbHON NMpOrpaMMbl OATOTOBKHA OakajaaBpOB OT-
JebHBIM 00s513aTeNbHBIM OJIOKOM BbIfeNsieTcs: 0510k «IIpou3BoicTBEHHAs MpaK-
THUKaY.

[Ipotiecc BbINIOJNIHEHHS] TPOU3BOACTBEHHOM MPAKTHKU paslesieTcs Ha
CIIEIYIOLIME 3Tallbl, KAKIOMY U3 KOTOPBIX COOTBETCTBYET ONPEACIICHHBINA THII
MPaKTUKH:

1) BBIMOJIHEHHE MPAKTHKH MO MOJYYeHUI) NMpodeccCHOHATbHBIX yMe-
HUIl W ombIiTa NMPodecCHOHAILHON aesTeJbHOCTH (8-ff ceMecTp, IIUTENb-
HOCTh — 6 HEJIETIb);

2) BBITIOJIHEHUE MPeIIUIIOMHON npakTukn (8- cemecTp, UIMTENb-
HOCTb — 8 HeJielb).

Buumanue! Mamepuan oannvix memoouueckux yKa3anu OmHoCcum-
CA K KadicOoU U3 eviule nepeducienuvix npakmuk. [losmomy danee no
MeKCmy MemoOUyecKux YKasauui no0 mepmMuHom «HPOU3800CH 8eH-
Has npakmuka» Oyoem NOHUMAMb U HPAKMUKY RO ROJIYYEHUIO
npogheccuonanbHblX ymMeHuil u onsima npPogHeccuoHaIbHOU Oes-
menvHoCmu, U NPEeOOUNIOMHYI0 RPAKMUKY

[Ipon3BoACTBEHHAS MPAKTUKA SABJISECTCS OJHUM M3 BAXKHBIX 3TANOB IMONY-
yeHus! MpodeCcCUOHATBHBIX 3HAHWN, YMEHUNW M KOMIIETCHIIMM, a TaKXe MOAro-
TOBUTEIBHOM CTaANell K BHIMOJHEHUIO BBITYCKHOW KBATM(DUKAIMOHHON pabOTHhI
(BKP). 3aBepmiarorumM 3tarnoM OOy4YeHHs 1O Mporpamme OakaiaBpuara siBJisi-
eTcs BeinosiHeHue U 3anuta BKP. Jlanublil aTan BkiItoyaeT B ceOsl onpeiesieHue
U yTBepKaeHne teMbl U pykoBoautens BKP, opopmnenue 3amanus Ha BKP,
pabota Hag BKP B cooTBeTcTBUM C 3a7aHueM U O(POpMIICHHE MOSCHUTEIHHOMN
3aIllMCKHU, MOArOTOBKA W npeacraBiieHue k 3amute BKP, 3amura BKP Ha 3ace-
nanuu ['ocynapCTBEHHON 3K3aMEHALIMOHHOW KOMUCCHU.

1.2 MopsaaoK NPOXoXAeHUA NPOU3BOACTBEHHOMN NPaKTUKK
[TopsiOK NpOXOKIAECHUS NPAKTUKH JIJISl CTYIE€HTOB CJETYOLLINN:
1) HenocpeInCTBEHHYIO OpraHHW3allMi0 U METOJUYecKoe oOecreueHue

IPAaKTUK 00ydYaroImuxcsi Bcex GopM oOyueHHs OCYIIECTBIISIOT BBITYCKAIOIIHE
Kadeapel B JIMIIe 3aBeyroniero kadeapoit 1 Ha3HaAYEHHBIX UM Ha Kadeape JIui,
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OTBETCTBEHHBIX 3a IPAKTUKY. [l pyKoOBOACTBA NPAKTHKOM, IPOBOAUMOM B
VYHuBepcurere, 3aBeyIOIINNA BINYyCKatomed Kadenpoil Ha3HayaeT pyKOBOIU-
Tens (PYKOBOJAMUTENEN) MPAKTUKU OT Y HUBEPCUTETA U3 YHUCIIA JIUL, OTHOCALIUX-
csl K Ipo(heccopCKO-IIPENnoJaBaTeNbCKOMY COCTaBy Y HUBEPCUTETA.

J71 pyKOBOJICTBA MPAKTUKOM, MTPOBOJUMOM B MPOPUIBHON OpraHU3aIiH,
Ha3Ha4yaeTcsl pyKoBOAUTENb (pykoBoauTenu) npaktuku oT TYCYPa u3 uncna
JIMI, OTHOCSAIIUXCS K MPOo(deccopcKo-Mpeno1aBaTeIbCKOMY COCTaBY BBITYCKa-
fouleil kadenpsl YHUBEpCUTETA, U PYKOBOAUTEND (PYKOBOAUTENN) IPAKTUKHU U3
9yucia pabOTHUKOB PO UIHLHON OpPTaHU3AIUH.

2) PykoBoauTellb OT YHHBEPCHTETa OCYIIECTBISICT OPTaHU3AIMOHHOE U
METOJNYECKOE PYKOBOACTBO NPOU3BOACTBEHHON MPAKTUKOW CTYAEHTOB, a TaK-
K€ KOHTPOJIb HaJ| €€ MPOBEICHUEM. PYKOBOIUTENL OT YHUBEPCUTETA!

— cocTaBiiseT pabouuit rpaduk (TUiaH) OpOBEACHUS MPAKTUKY;

— paspabarbIiBaeT MHAUBUIAYaJIbHbIC 3a/1aHUS ISl 00YYarOIIUXCsl, BBIIOI-
HSIEMBIE B IIEPUOJI IPAKTHUKU;

— YYacTBYET B pacHpeleeHUH 00yJaronmxcs no paboyum Mectam U BU-
JaM paboT B OpraHu3alyy; MOAr0OTABIMBAECT NPOEKT MPUKa3a O HAIPABJICHUHN HA
IIPOU3BOJCTBEHHYIO ITPAKTHKY;

— OCYUIECTBJISIET KOHTPOJIb 32 COOJIFOICHHEM CPOKOB MPOBEACHUS IMpaK-
TUKU U COOTBETCTBUEM €€ CojepkKaHus TpeOoBaHUAM, ycTaHOBIeHHBIM OITOIT
BO;

— OKa3bIBa€T METOJUYECKYIO MOMOIIb 00YyYarolIMMCsI IPU BBIMOJHEHUH
UMU UHAUBUIYAJTBHBIX 33JIaHU, a TAKXKe IPU cOOpe MaTepHalIOB K BBITYCKHOU
KBaJIU(DUKAIIMOHHOMN paboTe B X0/Ie MPEAAUIIIIOMHON TTPAKTHKH;

— OLICHMBAET PE3yJIbTaThl MPOXOKAECHUS MPAKTUKN 00YyYarOIIUMHUCS.

PykoBoguTens OT yHUBEpCHUTETa JOJDKEH MMETh KOHTAaKTHYIO M OIepa-
TUBHYIO HH(POPMALIHMIO IO KAXKJAOMY CTYJEHTY.

3) Ha npennpusiTiu, Te CTyISHT MPOXOAUT MPOU3BOJCTBEHHYIO MTPAKTHU-
ky u BKP, emy Haznauaercss PykoBoauTeNnb NpakTUKU OT TPOPUIBHONW OpraHu-
3allid — KBAJIM(UIUPOBAHHBIA CHELMATUCT Ui KOHCYJIbTALlMM M OKa3aHMs
MOMOIIIA B OCBOEHUHU MPEAMETHOM 00JaCTH Ha NPENPUATHH.

PykoBoauTens mpakTUku OT TPO(HIBHON OpraHu3aIuy 00s13aH:

— corjacoBaTh UHAMBUAYAJIbHOE 3aJaHUE Ha MPAKTUKY ((popMa WHIUBH-
JTyaJIbHOTO 3aJjaHus NPEICTABICHA B IPUIIOKEHUU B), conepxanue U IIaHupy-
€MbI€ pe3yJbTaThl IPAKTUKHU;

— OpraHu30BaTh MPAKTHUKY CTYJIEHTA B MOJHOM COOTBETCTBHH C MOJIOXKE-
HUEM U IIPOrpaMMOU IPAKTUKH;

— obecrnieunTh O€30MacHBIC YCIOBHS MPOXOXKACHHS MPAKTHUKU 00ydaro-
IIMMCsI, OTBEYAIOINE CAHUTAPHBIM MPAaBUJIaM U TPEOOBAaHUSAM OXpaHbl TPY/a;

— TMPOBECTH MHCTPYKTAXK OOYYaAIOIIMXCS MO O3HAKOMJICHHIO ¢ TpeOoBa-
HUSIMU OXpaHbl TPYAd, TEXHUKH O€30IIaCHOCTH, MOKapHOW Oe30MacHOCTH, a
TaK)Ke NMPaBUJIAMHA BHYTPEHHETO TPYIOBOTO pacnopsiKa
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— COBMECTHO C PYKOBOJHUTEJIEM IPAKTUKU OT YHUBEPCUTETA NPU YUACTHH
CTyZ€HTa pa3paboTaTh MHAUBUAYAIbHBINA KaJ€HAApHBIA IUIAH-TPaAPUK IPOXOXK-
JE€HUS MPAKTHKU; OCYILECTBIISATh KOHTPOJIb 3a €r0 BBIIIOJHEHUEM;

— OKa3aTb CTYACHTY COJCHCTBUE B BEIOOPE U YTOUHEHUU TEM IPAKTUKU U
BKP, npencraBiasommx NpakTUYECKUN NHTEPEC IS PEINPUITHUS;

— o0ecrneunuTh CTy/IeHTa HEOOXOAUMBIMUA KOHCYJIbTALMSIMU IO BCEM BO-
pocaM, BXOJSIIMM B 3aJjaHue N0 MPOU3BOACTBEHHOM npakTtuke u BKP, ¢ npu-
BJICYCHUEM CIIECLUAIMCTOB IIPEANPUSITHS;

— OKa3aTh MOMOIIb CTYAEHTY B cOOpe, CUCTEMaTh3aluy U aHAJIU3€ HC-
XOJHOU MH(pOpMaLMK Ha IPEANPUATUH 1715 BeINOJHEHUS NpakTuku 1 BKP;

— KOHTPOJMPOBATH MPOLIECC MPOXOKIECHUS TPAKTUKH CTYJIEHTOM U BBINOJI-
HEHUE CTYICHTOM 3a/IaHUI Ha IPAKTUKY U PAaBUJI BHYTPEHHETO PaCIOPSIKA;

— TI0 OKOHYaHUU MPAKTUKH JIaTh 3aKJIOYEHUE O paboTe cTy/ieHTa (OleH-
Ky TEOpPETHUYECKOH, 00IIenpopeCcCHOHAIBbHON U CIIeNUalbHON MOATOTOBKH, OT-
HOIIICHMS K BBIMOJHEHUIO 3aIaHUI U TIPOrpaMMBbl ITPAKTUKH), KOTOpasi OTpaka-
eTCsl B JHEBHUKE CTY/ICHTA 10 MMPOU3BOJICTBEHHOM MpaKkTUKe (pa3aen 5 JTHeBHU-
Ka);

— OLEHUTh OTYET MO MPOU3BOJCTBEHHON MPAKTUKE MO YEThIpeXOauIbHON
HIKaJE: «OTIMYHO», «XOPOIIO», «YyAOBIECTBOPUTEIBHO», «HEYAOBIECTBOPUTEID-
HOY;

— NPEIOCTaBUTh CTYIEHTY BO3MOXXHOCTb OOCYXACHHUS Ha MPEANpUSITHU
(B moapa3neneHuu) pe3ysbTaTOB CHCTEMAaTH3allMd M aHaju3a MCXOAHOW WH-
dbopMmanuu 1 penieHus 3aaad no reme npakruku u BKP;

— NPOCTaBUTh OLICHKY B JTHEBHUKE CTYACHTA IO MPOU3BOACTBEHHOMN IpPaK-
TUKE W HANUCaTh 3aKJIIOYEHUE PYKOBOAUTENS MPAKTUKU OT mpeanpustus (Pasz-
JIe] S5 THEBHUKA 110 TIPAKTHKE).

4) OyHKIUN PYKOBOJUTENS OT YHUBEPCHTETA W PYKOBOJHUTENS OT IPO-
(UIbHON OpraHu3alMi MOKET BBIMOJIHATH OJHO U TO ke JOJKHOCTHOE JIULO
Kadeaphl.

5) [Ipou3BoACTBEHHAS TIPAKTUKU MPOBOJUTCS HA OCHOBE 3asIBICHUI 00Y-
YaOUIUXCs U JIOTOBOPOB (MPUIIOKEHUE A) MEXAY YHHUBEPCUTETOM U MPOPUIIh-
HBIMHM OpPraHU3alUsMU, B COOTBETCTBUM C KOTOPBHIMU MPOQUIbHBIE OpraHu3a-
MM HE3aBUCUMO OT UX OPraHU3alMOHHO-TPABOBBIX (OPM MPEIOCTABISIIOT Me-
CTa JUIsl IPOXOXKJICHUS MPAKTUK 00ydaroImuxcsi YHUBEPCUTETA, a TaKKe Ha OC-
HOBE JIOTOBOPOB W/WJIM COTJIALIEHUN O CTPATErMYe€CKOM MapTHEPCTBE, AOTOBO-
poB o meneBoM obOydeHuu. Ecnm oOyuaromuiicsi MpOXOAUT MPakThKy B TVY-
CVYPe, To 1151 mpoBeieHUs MPAKTUKU HEOOXOJAMMO TOJILKO 3asiBJIEHUE 00ydaro-
mierocsi. 3asiBiieHHe OOydarollerocs M JIOrOBOp Ha MPOXOXKACHHE MPAKTUKH
00s13aTeIbHO BU3UPYIOTCA 3aBEAYIOLUM KadeIpoil U pyKOBOJUTENIEM TPAKTUKU
ot Yuusepcureta. [Ipu HeoOxoqumocTu obyuarouiemycs (rpynmne o0yJaromux-
Cs) BbIIA€TCs HANpPaBJIEHUE HA MPAKTUKY. Ecau mpennpusitue B SBHOM BHUJIE HE
SBIISIETCS. MPOQMIBHON OpraHu3aluei, To B JOTOBOPE Ha MPOXOXKJIEHUE IMpaK-
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TUKH HEOOXOJMMO YKa3aTh KOHKPETHOE MojpasfeieHue (OTAeN), B KOTOPOM
oOyyaromuiicsi OyeT MPOXOIUTh MPAKTHUKY.

CryneHntaMm, KOTOpbIE MPOXOJAT MPAKTUKY HAa OCHOBE JOTOBOPOB (WU
COTJIAIICHUI) O CTPATErHuecKOM MapTHEPCTBE WM JOTOBOPOB O LIEJIEBOM 00Y-
yeHuu, HeoOxonumo odopmuth [Ipunoxkenne Kk JaHHOMY TOTOBOPY, BKIIIOUa-
IOIIEeMY KaJleHAapHBIN TpapuK MPOXOXKICHHS MPAKTUKU 00yYarOIIUMCSI.

6) [To okOHYaHWH BCEX ITAIOB MPAKTUKH OMPECIISIETCS TeMa BBIITYCKHOM
KBaJTM(HUKAIIMOHHOW pabOThl COTJIACHO METOAMYECKUM yKa3aHHSIM IO MOJro-
toBke BKP, paspaborannsim npodpunupyromeit kadenpoit KCVYIIL.

1.3 OTYeTHOCTb NO NpPaKTUKe

Cocmag u nopsaook npedocmasneHuss OmyemHocmu

3a Hemeno 0 OKOHYAHUA CPOKA MPAKTUKH CTYIEHT CHAET OTYET IO
IPAKTUKE Ha MPOBEPKY PYKOBOJIUTENIO OT MPOQPHIbHON opranuzanuu. PykoBo-
JUTENb MPOBEPSET OTUET, IPU HEOOXOJMMOCTHU 33J1a€T BOIPOCHI CTYAEHTY, MO-
Jy4YUB OTBETHI, OLIEHUBAET JAHHYIO pPa0OTY U BBICTABISIET B JIHEBHUKE OLIEHKY 32
MPaKTHUKY.

ITo 3aBepIeHNN MPOU3BOJCTBEHHON MMPAKTUKHU CTYIEHT B COOTBETCTBUH C
rpadgukoM paboOThl aTTECTALlMOHHOM KOMHUCCHUU (HO HE IMO3JHEE 2-X HEJeNlb B
HOCIIEAYIOLEM CEMECTPE) JOHKEH MPEIOCTaBUTh PYKOBOJUTENIO OT YHUBEPCH-
TeTa Ha Kadeapy CleIyIouue OTYETHbIE JOKYMEHTHI:

1) 3amoyiHEeHHBIH IO BCeM pa3jieiaM JHEBHHK MPAKTUKH, TOJIMTHCAHHBINA
PYKOBOJMTENEM MPAKTUKU OT MPEANPUATUSA U 3aBEPEHHBIN MEYAThIO MPEANPUs-
tus (mpuioxenue XK);

2) OTYET MO MPAKTHUKE, BKIFOYAIONIUI JTUCT 3aaHus TCKCTOBbIC, Ta0IHY-
Hble U Trpaduueckre MaTepuasbl, OTPAKAIOLIUE PEIICHHE MPeTyCMOTPEHHbIX
MpOrpaMMOI MTPAKTUKH 3a]1a4.

B cnydae 3aBepuieHus npedouniomHou npaxkmuxi  JOTOJIHUTEIBHO
MIPEIOCTABIIIOTCS 3asBJICHNE C TEMOU BBITYCKHON KBaTU(UKAITMOHHOW pabOTHI
U CBEICHUSIMU O PYKOBOJMUTEJIEC M KOHCYJIbTaHTe (damuiusi, UMs, OTUYECTBO,
ydeHas CTeeHb, YICHOE 3BaHKe, TOJIKHOCTh, MECTO paboThl) (puinoxenue M)
u nonosiHuTenbHas uadopmanus no BKP B Bujse equnoro ¢aiina:

— TeMa BBIMMYCKHOM KBaTU()UKAITMOHHOMN padOTHI;

— 1ienu 1 3agaun BKP;

— conepxanue BKP ¢ ykazanuewm pa3znenoB v noJpasaesos;

— CIHUCOK HMCTOYHUKOB MH(popMaluu (IUTepaTypa, UHTEPHET-PECYPCHI),
KOTOPBIE TUIAHUPYETCS UCIIOIB30BaTh U1 Hanncanus BKP;

— Ha3BaHHE NPEeINpUsATUs, Ha 6aze KoToporo BeinmoaHseTcs BKP.



Buumanue!

CtyaeHTbl, BBIIOJIHAIOUINE /1pe00uniomMuyio npakmuxy BHe ropoga Tom-
CKa Wi OO0ydYaromuyecs ¢ MPUMEHEHHEM IUCTAHIIMOHHBIX 00pa30BaTEIBHBIX
TEXHOJIOTHI, UMEIOT MpaBO HE MpUe3KaTh B HA3HAUYEHHOE BpeMs K 3alluTe
MIPAKTHUKHU U BBHICHUTIAIOT B YCTAHOBJICHHBIC CPOKH JIJISI POBEPKH BCE TOKYMEHTHI
B DJICKTPOHHOM BHje B (hopmaTe *.d0C MU OTCKaHUPOBAHHBIC KOIHMH IMOIHCAH-
HBIX JOKYMEHTOB: THUTYJIbHBIA JINCT OTYETAa, JHEBHHUK IO MPOU3BOJICTBCHHOM
MPaKTUKE, JIUCT 3a/1aHusd, 3asiBicHue ¢ Temod BKP. Bece 1o0KyMeHTBI 10/IKHBI
cojep:xxkath noanucu PykoBoauTensi oT mpopuibHOIi opraHu3anuu, 3aBe-
peHHble CHHEH MeYyaTbl NpeInpusATHA. byMakHBIE SK3eMIUIAPHI OTYETa,
JTHEBHMKA IO MPAKTUKE U 3asBJICHUS MPETOCTABISAIOTCS CTYIECHTOM PYKOBOJIHU-
TE0 OT YHMBEpPCUTETA MOcie Mpue3ga B yHHBepcuteTr. Kpome Toro, mocie
MPOBEPKU OTYETa, HO HE MO3JHEE JBYX JHEW 10 OKOHYAHMS MPAKTUKH, Ha
NPEANPUATHN OPTraHU3yeTCs 3allluTa NPaKkTUKU. JJist 3Toro cooupaercs KOMuc-
cusi U3 3-X BBICOKOKBAIM(PHUIIMPOBAHHBIX PAOOTHUKOB MPEANPUATUS (BKIIOYAs
pykoBoautens). CTyIeHT JieflaeT JIOKJIal Mo pe3yjabTaraMm padoThl (IPOI0IKH-
TEJIBHOCTh JIOKJIaJa He Oosee 7 MUHYT), a 3aTeM OTBEYAET Ha MOCTaBJICHHBIE
Bompockl. B nHeBHUKE (pazgen 5) mpousBoauTcs ohopMIIEHHE MPOTOKOJIA 3a-
U Thl TpakTuku. [Ipumep odopmieHus mporokona 3amurtel cM. . «Odopmite-
HUE THEBHUKA)» HACTOSIIET0 METOAMYECKOIO MOCOOHS.

Odopmnenue oneenuxa

Bo Bpems npoxoxkaeHus MPOU3BOACTBEHHOW MPAKTUKU CTYICHT 00s3aH
BECTH AHEBHHK 110 MPOU3BOJCTBEHHOM NpakTuKe (npuioxeHue JX), KoTopslii
ABJISIETC OCHOBHBIM OTYETHBIM JOKYMEHTOM, XapaKTepHU3YIOIIUM U MOATBEp-
KIAIOIIUM TTPOXOKIECHUE MPAKTUKHU CTYACHTOM.

JIHeBHUK BbIJAaeTCs o0ydaromeMycs Ha Kadeape nepesl HauaaoM MpaKTh-
k. B cinyyae HE0OX0AMMOCTH, 00yYarOUMHC MOXKET CaMOCTOSITEILHO pactie-
yaTaTh JHEBHUK U3 mpuiiokeHus JK Ha IByX cTOpoHax Oejoit Oymaru m ckpe-
MUTh €r0 B KHUXXKY WU JT00aBUThH MPUIIOKEHUEM K OTUETy IO pe3yjbTaTaMm
MPOXOXKICHHS TIPAKTUKH.

Bce pa3zoenvt Onesnuka o6a3amenvHul 011 3aN0JTHEHUA

PaccMmoTpuM NoOpsAIOK 3a110JIHEHUS THEBHUKA.
1) Ha TUTy/bHOM JIUCTE MUIICTCS] BUJ M THIT COOTBETCTBYIOIICH MPAKTH-
KU!
— MPOU3BOJICTBEHHAS: MPAKTHKA MO MOJIYYEHHUIO MPOPECCHOHANb-
HBIX YMEHHI U OIbITa IpOo(hecCHOHATIEHON A TENbHOCTH,
— TPOU3BOJCTBEHHAS: NIPEIIUIIIIOMHAs IPAKTUKA
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2) Ha 000pOTHO# CTOPOHE TUTYJIBHOTO JINCTA CTABUTCS MOJAIUCH CTYACH-
Ta ¥ JaTa Hayaja MpaKTUKHU.

3) B paznmene 1 ykaspIBaroTCs JIMYHBIC JAHHBIE CTYACHTA, MECTO MPOXOXK-
JIEHUSI ¥ CPOKHU TIPOXOXKIEHUs MpakTUKu. B Tabmuiie «Pabounii rpaduk (1maH)
IPOXOXKJICHHS MPAKTUKW» YKa3bIBa€TCA, II€ 3aHUMAJICS CTYIEHT B TEUEHHUE
kaxaoi Henenu. B cronben «lloapazaenenue, pabouee MecTo» MOTYT OBITH
Brcanbl Takue ¢pasel: «Otaen ACY», «bubnumorekay». B cronbmue «Hememm»
CTaBUTCS 3HAK «X» Ha MEPECECUCHUH HENENU U TO0pa3/ieNieHUs, COOTBETCTBYIO-
IMX JIpyr apyry. B koHue pasznena craBUTCS NOANKMCH PykoBoauTens oT mpo-
GbuIBHOM OpraHu3aluu, 3aBEpeHHas MeYaThIO MPEAITPUSITHUS.

4) B paznene 2 oTpaxkaeTcsl BBIJAHHOE CTYJICHTY MHIWBUAYAIBHOE 3a]1a-
HUE€ Ha MPOU3BOACTBEHHYIO NMPAKTUKY: YKa3bIBACTCS TEMA, LIEJb U 3a4a4M MpaK-
TUKH

5) B pasnene 3 yka3bIBaeTCs KpaTKOE COAEp)KaHUE PabOThI CTYJCHTA B
T€YEHUE MPAKTUKH B COOTBETCTBUU C TPaPUKOM MPOXOXKACHUS MPAKTUKH.
Heob6xoamumo B nepBblii IeHb MPAKTUKU COCTABUTH TUIAH MPOXOXKICHUS MPAKTH-
KH COBMECTHO C PYKOBOJUTENEM OT NPO(HIBHONW OpraHu3aluy U pyKOBOAUTE-
JeM OT YHMBEpPCUTETa U paboTaTh MO 3TOMY IUIaHy. 3alUCh IPOU3BOAUTCS C Iie-
PUOIMYHOCTBIO CMEHBI BUA JACSITEIBHOCTH, HO HE PEXE OJTHOTO pa3a B HEACIIO.
B cronb6ue «Iloanmuck pykoBOAUTENS MPAKTUKUA OT MPOQPUIHHOM OpraHU3aAINI
CTaBUTCS MOANUCH PYKOBOJUTEIIS OT MPEATIPUATHS.

6) B pa3nene 4 nenaercst 3amich O MPOXOKIACHUU CTYICHTOM UHCTPYKTa-
’a M0 OXpaHe TPyAa U MOkKapHOU 0€30MaCHOCTH.

7) Paznen 5 3anonnsiercs PykoBoauTeaeM OT MPEAPHSITHS.

Pa3zpnen 5,a) siBnsiercsa 00s13aTeIbHBIM K 3alI0JIHEHHIO. 3J€Ch TA€TCs KpaT-
Kasi XapaKTepUCTHUKa pabOThl CTYICHTA B MEPUOJ MPAKTUKUA C OILICHKON YPOBHS
¥ ONEPAaTUBHOCTHU BBHITIOJTHEHUS] UM 3aJaHUs IO MPAKTUKE, OTHOILICHUS K BBI-
MOJTHEHUIO TPOTPaMMBbI MPAKTUKY U T. TI.

B nonpasnene 5,0) npuBOASTCS MOOIIPEHUS] U B3BICKAHUS, TTOTYUYECHHbBIC
CTYJICHTOM BO BpeMs IIPaKTUKHU C YKa3aHUEM HOMEpa M JIaThl NpukKaza. Pazmen
5,0) MOXeT ObITh HE3aNOJHEHHBIM, €CJIM HU MOOUIPEHHI, HU B3bICKAaHUM CTY-
JEHT HE MOJTy4all.

B koHI1Ie pa3zgena cTaBUTCS OLIEHKA 3a MPAKTUKY U noAanuch PykoBonure-
7151 OT IPOGUITBLHOM OpraHU3allNy, 3aBEPEHHAS MTeUaThIO MPEIPUSATHA.

8) Pa3nen 6 AHEBHMKA 3aIOJHACTCS PYKOBOJAUTEICM OT YHHBEPCUTETA.

Odhopmnenue omuema

Ha 3akmtountensHOM dTare MpOU3BOJCTBEHHOW MPAKTUKHU CTYIEHT JI0JI-
KeH 0000IINTh MaTepuay, cOOpaHHBIA B MEPHOJ MPOXOXKACHHS MPAKTUKH, U
oopmMuTh oTUYeT 1O NMpakTHKe (25—30 cTpaHuIl AJI1 OTYETA [0 MPAKTHKE 110
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MOJIYYEHHIO NPO(ecCHOHATBHBIX YMEHUN U ONbITa NPO()eCCHOHAIBHOM J1e-
ATeJbHoCTH; 35-50 cTpaHuIl A1 OTYETA 10 NMPe/UTNIIOMHON MPaKTHKeE),

OT4eT no NpakTHKE COCTABISAETCA UHIUBUAYAIbHO KaXIbIM CTYIEHTOM U
JOJDKEH OTPAXKaTh €ro IeATEIbHOCTh B IEPUOJ TPAKTUKH.

OT4eTr cocTOUT U3 00s3aTENbHBIX Pa3/IeiOB: BBEICHUS, OCHOBHOM 4acTH,
3aKJIFOYEHUS U CIIMCKA MCIIOJIb30BaHHBIX HCTOYHUKOB.

Beegenne n10mxkHO 0000IIMTE cOOpaHHBIE MaTepHalibl U PAaCKPBITh OC-
HOBHBIE BOIIPOCHI M HAIPABIIEHUS, KOTOPBIMU 3aHUMAJICA CTYJEHT BO BpeMs
IIPOXOXKICHUS INPAKTUKU. B gaHHOM pasfene NpUBOIATCS CBEICHUS O MECTE
IIPOXOXKICHUS MPAKTUKU, TpOoduiie ASITENbHOCTH OpraHW3allid, BUIE BBIITYC-
KaeMOW MPOAYKIIMH, PEIIAEMBbIX 3a/1a4ax, LeJsIX U 33/1a4ax MPaKTUKH.

OcHoBHasi 4YacTh BKJIIOYAET B CeOsl pe3ynbTarhl NMPAKTUKH, B COOTBET-
CTBUH C IPOrPaMMOM U MPUOOPETEHHBIMU KOMIIETEHLIUSMHU, U PE3YJIbTAThl BbI-
IIOJIHEHMS] MHIVMBUIYaIbHOTO 3a1aHus. [10 BO3MOXKHOCTH, BKIIIOYAKOTCSI B OTYET
Y DJIEMEHTHI HAay4HBIX HCCIeAOBaHUM. TeMaThka 3TUX HCCIENOBAaHUMN OIpese-
JSIeTCsl 3apaHee, COIIACOBBIBAETCSI C PYKOBOAMTENEM U YBSI3bIBAETCS C OOLIUM
HaIpaBJIEHUEM PaloT.

B 3akii0oueHun npuBoAsATCS OOILIKE BBIBOJBI, PE3YIbTATHI MPOIETAHHON
paboThl, JAKOTCS MPAKTHUYECKUE PEKOMEHAAIMU U O003HAYAIOTCSI OCHOBHBIE
npoOJIeMBbI U 3a7]a4u Ha apyrue npaktuku u BKP.

Otyer HeoOXOAMMO O(OPMUTH B COOTBETCTBHH C OOpa3oBaTEIbHBIM
cranaapToM yHuBepcurera «O0OpasoBarenbHbiii cranaapt By3za OC TYCVYP 01-
2021. PaGoThI CTyIEHUYECKUE 110 HAMPABICHUSM MOATOTOBKHU U CIEIIUATBHOCTSIM
TexHudyeckoro npoduiga. OOmue TpeOoBaHHMS U MpaBWiIa OPOPMIIEHUS OT
25.11.2021», 03HAKOMUTHCS C KOTOPHIM MOXKHO Ha OQHUIIMATHHOM CaliTe YHH-
Bepcuteta (https://regulations.tusur.ru/documents/70).

B paznene 5 naHHOro mocoOusi mpuBeeHa CTPYKTypa OTYETAa U HEKOTO-
pbie TpeOOBaHUS MO €ro OPOPMIICHUIO.

3awguma omuema

ITocne okoHYaHUS MPAKTUKHU CTYJAEHT JAOJDKEH MPONTH MPOLEAYypY 3alllu-
ThI IPaKkTHKU. J[J1s1 3TOr0 Ha Kadeape pykoBOAUTENh OT YHUBEPCUTETA OPTaHU-
3yeT paboTy arTecTarmoHHOW Komuccuu. CTyIEHT MPeaoCTaBIseT KOMUCCHUH
BCE OTYETHHIEC JOKYMEHTHI IO MPAKTUKE U BBICTYIAET C JOKJIAJI0M U MpPE3eHTa-
IIMel 0 pe3ysbTarax MpakTuku (He O6ojee 7 MUHYT). 3aTeM OH OTBEYAET Ha JO-
MOJTHUTEIbHBIE BOMPOCH YIEHOB KOMUCCHM. B pe3ynbrare ¢ yuyeToM OLICHKH
PYKOBOJUTENSA OT MPEANPUSITUS U OIEHOK YJIEHOB KOMHCCUHU BBICTABISIETCS
KOJUIEraabHas OLIEHKA 0 MPAKTHUKE.

1.4 NpaBa n 06513aHHOCTN CTyAEeHTa BO BpeMsl NPOXOXAEHUA
NPou3BOACTBEHHON MPaKTUKU

Bo BpeMst mpoxXoKIeHMs NPOWU3BOACTBEHHOM IIPAKTUKU CTYIAEHTHI CO-
OJI0AIOT U BBIMOJHSIOT BCe TpeOOBaHUS, ACUCTBYIOUINE HA MPEANPUITHH, TIPa-
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BUJIa BHYTPEHHEro TpyAOBOro pacnopsnka. Ha BpeMs npou3BOJICTBEHHOM
MPAKTUKU CTYACHT MOKET ObITh MPHUHAT HA BAKAHTHYIO IITATHYIO TIOJDKHOCTD C
BBIIIOJIHEHHMEM KOHKPETHOTO MPOU3BOACTBEHHOI'O 3a/IaHMs U OIUIaTOM Tpyna. B
3TOM CJIy4ae Ha HEro paclpOoCTPaHSIOTCS BCE MOJIOKEHUS TPYIOBOTO 3aKOHO/1a-
TEJIbCTBA U MOJIOKEHUSI COOTBETCTBYIOLIEH TOHKHOCTHONM MHCTPYKLUH.

Ilpu npoxoscoenuu nPaAKMuUKU CHLYOEHN bl UMEION NPABO:

1) mosay4arh HEOOXOAMMYIO WH(OPMAIIHIO JUIS BBITIOJIHCHUS 3aJaHUN Ha
MPAKTHUKY, a TaKxKe 1S BbinoyiHeHus: BKP;

2) TOJIBb30BaThCs OMOIMOTEKOW TPEANPUATHS M, C Pa3pelICHHs TJIaBHBIX
CTICIIUATIICTOB U PYKOBOJAUTENECH Monpa3aeneHnii, — HUH(OPMAMOHHBIMU (OH-
JTAMH 1 TEXHUYECKUMU apXUBaMU MPEATNPUSITHS;

3) mosydaTh KOMIIETCHTHYIO KOHCYJIBTAIIUIO CICIUAIMCTOB TMPEAIIPUSTHS
10 BONpOCaM, MPEeIyCMOTPEHHBIM 3aJaHHEM Ha MPAKTUKY U BBITYCKHYIO KBa-
TU(HUKAIIMOHHYIO PadoTYy;

4) ¢ paspeleHus] pyKOBOIUTEIIS TIPAKTUKH OT MPEATIPUSITUS B PYKOBOJIHTE-
JIs1 TOAIpa3ACTICHHs MOJIb30BAThCsl BRIYUCIUMTENLHOW U OPITEXHUKOM U1 00padoT-
KU MH(OpMaIHY, CBSA3aHHOM C BBIIIOJHEHUEM 3aJjaHus 1o npaktuke 1 BKP;

5) moB30BaTHCS yCIIyraMu IMOJPa3eiCHU HETPOU3BOACTBEHHON HH(pa-
CTPYKTYpBI TIPEANPHUATHS (CTOJIOBO#, Oy(heTOoM, CIIOPTCOOPYKSHUSIMH U T. 11.).

B nepuoo npaxmuku cmyoenmault 00a3aHbl:

1) NpuHATH ydYacTHE B OpPraHU3alMOHHOM COOpaHWUU OOYYAIOIIHXCS
TPYIIIIBI;

2) nproOpecTH MPOE3AHON OWIIET 10 MeCTa MPAKTUKH M CBOCBPEMEHHO
npuObITH HA TIPEATIPUATHE,;

3) umeth npu cebe TMACMOPT WM HHOW JOKYMEHT, YIOCTOBEPSIOIIMI
JUYHOCTb;

4) SBUTHCS B OTJEIN MOJATOTOBKU KaJPOB WM B OTAET KaJIpOB MPOQHIIH-
HOI OpraHu3aluu, NpeIbsiBUTh IPUKA3 UM HAMPABICHUE HA MPAKTUKY, TPYIO-
BYIO KHWXKKY (TIpY HAJIM4YUH), CIIPAaBKy 0 (opme momycka (1o TpeOoBaHUIO), Me-
JUIMHCKYIO CIpaBky (1o TpeOOBaHUIO), OKYMEHT, YIOCTOBEPSAIOMINI JnY-
HOCTb, 1J1s1 0(hOpMIICHUS TPUKa3a M0 MPEANPUATHIO O TPOXOKICHUH MPAKTUKU
Y TIOJTYYUTh MPOTMYCK;

5) SBUTBbCS K PYKOBOJUTEIO MPAKTUKU OT MPOMUIBHOW OpraHU3aIluH,
uMes npu cede pabouyro MporpaMMmy MpPaKTUKH, 33JJaHUE Ha MPaKTUKY, THEB-
HUK, ¥ TIOJYYUTh YKa3aHHUs O KOHKPETHOM MECTE MPaKTHKHU;

6) MpONTH MHCTPYKTAXK 1O TEXHUKE 0€30MAaCHOCTH U OXPaHEe TPyIa.

7) TIOJTHOCTBHIO U CAMOCHIO0SIMEIbHO BBHITIOIHATH 33/IaHNs, MPEIYCMOTPCH-
HBIC TIPOTPAMMOM, 33JJaHHEM U KaJICHIaPHBIM TUTAHOM TPAKTUKU;

8) ocymiecTBUTL COOp, CHCTEeMATH3AIMI0, 00Pa0OTKY M aHAJIU3 MEePBUY-
HOW MH(OpMAINK U WILTIOCTPATUBHBIX MaTepuasoB 1o Teme npaktuku u BKP;
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9) obecnieunTh HEOOXOIMMOE KAa4eCTBO M HECTH PAaBHYIO CO INTATHBIMH
pabOTHHKAMU OTBETCTBEHHOCTD 32 BBIMIOJIHSIEMYIO pa0OTy 1O IJIaHy MOJpa3ie-
JICHUSI U €€ Pe3yJIbTaThl;

10) peryaspHO BECTH 3allCHU B JIHCBHUKE MPAKTHKH O XapaKTepe BbI-
MOJTHSEMOM paboThl U 3a/laHUi U CBOEBPEMEHHO MPEACTABIATH €ro A KOH-
TPOJIsE PYKOBOJUTEISIM MPAKTUKU;

11) TOmYMHATHCSA NEUCTBYIONIMM Ha TPEANPUATHN MPaBHIAM BHYT-
PEHHEro TPYIOBOIO pachopsijika, CTpOro coOJito/iaTh MpaBujia OXpaHbl TPYHa,
TEXHUKHU 0€30MaCHOCTH U MMPOU3BOICTBEHHON CAaHUTAPUU;

12) mnpencTaBUTh PYKOBOAMTENIO THEBHHK IMPOXOXICHHS IPOU3BOJI-
CTBEHHOM MPAKTUKU U OTUYET O BHITIOJHEHUH BCEX 3aJJaHUH, 3alIUTUTh OTYET,

13) oTMeTuTh MPHUOBITHE W YOBITUEC B HANPABJIICHUU HA MPAKTHKY (M
JIMII, TIPOXOMSIIUX BBIE3AHYIO MPAKTUKY), CAATh JIUTEPATypy, MPOIMYCK MOCIe
3aBEepUICHUSI PAKTUKH,

14) na kadenpe cnaTh MOJHOCTHIO 3aNOJHEHHBIN JHEBHHK C HE00XO-
JUMBIMU TOANUCSIMHU U TI€YaTSIMHU, HAIPABJICHUE HA IPAKTHKY, IPOE3AHbIE J0-
KYMEHTBI ¥ OTUET IO MPAKTUKE PYKOBOIUTENO MPAKTHKH OT YHHUBEPCHUTETA B
TE€YEHHE JIBYX HEJENb C Hayajla 3aHsATHI B MOCIEAYIOLEM CEMECTPE U B COOT-
BETCTBUU C TpapuKOM pabOTHI aTTECTAIMOHHONW KOMUCCUH 3AIIUTUTH TPAKTUKY

K cryneHTy npuMeHSIOTCS CaHKIMH, KaK K HEYCIIEBAIOIIEMY, BILUIOTh 10
OTYHCIICHHUS U3 BY3a, €CIIU OH:

— HE BBIIOJIHUJI IPOrpaMMy NPAKTHKH U 3a/1aHUE B YCTAHOBJICHHBIN CPOK;

— HE MPEJCTaBWJI JHEBHUK U OTYET MO MPAKTHKE B yCTAHOBICHHBIA CPOK
PYKOBOAMTEIIIO;

— TOJYYHJI OTPUIATENbHBIN OT3bIB PYKOBOJIUTENSI UM HEYAOBIETBOPHU-
TEJbHYIO OLICHKY IPH 3allUTE.

[Tpu HapyIeHU# CTYJEHTOM TPYAOBOW NUCUHUILUIMHBI H MIPABUII BHYTPEH-
HEro pacrnopsjika MpeanpusTUs Mo MPeICTaBICHUIO PYKOBOJUTENS MoJpasie-
JCHHUsI ¥ PYKOBOJUTENS MPAKTUKA OT MPOQPWIBHONW OpraHM3allili OH MOXKET
OBITh OTCTPAHEH OT MPOXOXACHHS MPAKTUKH, O YeM COOOIIaeTcs PyKOBOJIUTE-
JI0 OT YHUBEPCUTETA, JeKaHy (DaKyIbTeTa W 3aBEAYIOIIEMY BBITYCKAOIIEH Ka-
denpoit. [lo ux mpemIoxKEHUIO PEKTOP MOKET paccMaTpHUBaTh BOIPOC 00 OT-
YHCIICHUU CTYACHTA U3 BY3a.
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2 TPEBOBAHUA K YPOBHIO CINOXXHOCTHU
2.1 TpeboBaHUA K YPOBHIO OCBOEHUSI AUCLUMNSIUHDI
[TpoxoxaeHne MPON3BOICTBEHHOW MPAKTUKU OaKalaBpaMy HaIllpaBICHUS
noarotroBku 27.03.04 «YnpaBieHne B TEXHUUYECKUX CHUCTeMax», coriacHo PDe-
JepATbHOMY TOCYIapCTBEHHOMY 00pa30BaTeIbHOMY CTAaHIAPTY BBICIIETO oOpa-

30BaHMA, HAIIPABJICHO Ha @OpMHpOBaHI/IC CICAYIOIIHX KOMHCTGHHHﬁ:

CIOCOOHOCTBIO MCIOIB30BaTh OCHOBBI (PMIIOCO(CKUX 3HAHHMH AT (OPMUPOBAHHS MHUPOBO33PEHUECKON

OK-1
MO3UINH

OK-2 CIIOCOOHOCTBIO aHATM3UPOBATH OCHOBHBIE ATAIbl M 3aKOHOMEPHOCTH MCTOPHYECKOTO Pa3BUTHS 0OLIe-
cTBa /Uil POPMHUPOBAHUSI TPAXKIAHCKON TO3UIHN

OK-3 CIOCOOHOCTBIO UCTIOJIB30BaTh OCHOBBI IKOHOMHUYECKUX 3HAHWUN B pa3IMYHBIX chepax KU3HEACATEIbHO-
CTH

OK-4 CIOCOOHOCTBIO UCTIOIB30BaTh OCHOBBI MIPABOBBIX 3HAHUH B Pa3IMUHBIX chepax KU3HeAeATEIbHOCTH

OK-5 CHOCOOHOCTBIO K KOMMYHHKAILIMM B YCTHOM M MUCBMEHHON ()OpMax Ha PyCCKOM M HHOCTPAHHOM SI3bIKaxX
JUTSL peIlieHus 3a1a4 MEKIMYHOCTHOTO U MEXKYJIBTYPHOIO B3aUMOIEHCTBUS

OK-6 CHOCOOHOCTBIO paboTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIPUHUMATH COLIMAIbHBIE, STHUYECKUE, KOHpec-
CHOHAJIbHBIE U KYJIBTYPHBIE Pa3IIMUUs

OK-7 CIIOCOOHOCTBIO K CAMOOPraHHU3aIMK U CaMO00pa30BaHHIO

OK-8 CIIOCOOHOCTBIO MCIIONIb30BATh METOABI U CpeicTBA (PM3NUECKON KYJIBTYPHI I 00ecTieueH s TOTHOICH-
HOU COIMaIbHOM 1 podecCHOHATEHOHN e TeNbHOCTH

OK-9 CIOCOOHOCTBIO MCIOJIb30BATh MPUEMbI OKa3aHUsI IIEPBOI MOMOIIIM, METOJIbI 3alUTHI B YCIOBHUSIX Ype3-
BBIYAIHBIX CUTyallUH

OITK-1 CIOCOOHOCTBIO MPEACTABNIAThH aJICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWH HAY4YHYIO KapTHHY MUpa Ha

OCHOBE€ 3HaHUs OCHOBHBIX HOJ'IO)KCHI/If/i, 3aKOHOB U METOAO0B €CTCCTBCHHLIX HAYK U MAaTEMATUKH

CHOCOOHOCTBIO BBISIBIISITH €CTECTBEHHOHAYYHYIO CYITHOCTH MP0OJIeM, BO3HUKAIOIIMX B X0A€e npodeccu-
OIIK-2  oHaJbHOM JEsTEeNbHOCTH, NMPHUBIEKATh U1 UX PELICHUS COOTBETCTBYIOUIMH (PU3UKO-MaTeMaTHYECKHUHA
amnmapar

OIIK-3  cnocoOHOCTBIO pemIaTh 3aAa49H aHAIN3a U pacyeTa XapaKTePUCTHK HIEKTPHUECKUX IIeTeH

OIK-4 TOTOBHOCTHIO NPUMEHATH COBPEMEHHDBIE CPEJCTBA BBIIOIHEHUS M PEaKTUPOBAHNs M300paXeHn U
YEPTEKEN U MOATOTOBKU KOHCTPYKTOPCKO-TEXHOJIOIMUYECKOU TOKyMEHTALIUU

CHOCOOHOCTBIO HMCIOJIB30BAaTh OCHOBHBIE MPUEMBI 00Pa0OTKM M IMPEACTABICHUS 3KCIIEPUMEHTAIbHBIX
JIaHHBIX

OIIK-5
CIOCOOHOCTBIO OCYILIECTBIISITh IOMCK, XpaHeHHe, 00pabOTKy U aHaJIM3 HH)OPMAIMU U3 PAa3TUYHBIX UC-

OIIK-6  TouyHMKOB W 0a3 JaHHBIX, MPEICTABIATH €€ B TpeOyeMoM (popMaTe ¢ UCIOJIb30BaHHEM HH()OPMAIMOH-
HBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOIOTHH
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OIIK-7

OIIK-8

OIIK-9

[1K-1

[1K-2

I1K-3

I1K-8

I1K-9

I1K-10

[K-11

[1K-12
I1K-19

I1K-20

[1K-21

[1K-22

CIIOCOOHOCTBIO YYUTHIBATH COBPEMEHHBIE TEHACHIIMU Pa3BUTHA JJIEKTPOHHUKH, WU3MEPUTEIHFHOW U BBI-
YUCIUTEILHON TEXHUKHN, HHPOPMAITMOHHBIX TEXHOJIOTHH B CBOCH MpodheCcCHOHATBHON ASATEIPHOCTH

CIIOCOOHOCTBIO UCIIOJIB30BATh HOPMAaTUBHBIC JOKYMCHTHI B CBOEH JIeSITeIbHOCTH

CIOCOOHOCTBIO MCTIONB30BaTh HABBIKK PaOOTHI ¢ KOMIIBIOTEPOM, BIAJIETh METOJIaMH HH()OPMAIIMOHHBIX
TEXHOJIOTHA, COOJTI0IaTh OCHOBHBIC TpeOOBaHMS HHPOPMAITMOHHOM 0€30MTaCHOCTH

CHOCOOHOCTBIO BBITIOJHATH SKCIIEPUMEHTHI Ha JEHCTBYIOMUX 00BEKTaxX MO 3aJaHHBIM METOJHKAM U
o0OpabaTbIBaTh pe3yabTaThl C MPUMEHEHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUN U TeX-
HUYECKHUX CPENICTB

CIIOCOOHOCTBIO IMPOBOAUTL BBIYHUCIIMTCIIBHBIC OJSKCICPHUMCHTBI C HCIOJB30BAHHUCM CTAaHAAPTHBIX
MPpOrpaMMHBIX CPpCACTB C LCJIbIO IMMOJTYYCHHUA MAaTEMATUYCCKUX Mozenei IMpoLEeCCOB U 00BEKTOB aB-
TOMAaTU3allu1 U yIIpaBJICHUSA

TOTOBHOCTBIO y4acTBOBAaTh B COCTABJICHUH AHATUTHUYECKUX 0030pPOB M HAYYHO-TEXHHUYECKUX OTYE-
TOB IO PE3yJIbTaTaM BBIIIOJHEHHOM pPabOThI, B MOJrOTOBKE MyOJUKAIMA 10 pe3ysbTaTaM UCCIIeao-
BaHUU U pa3paboTOK

TOTOBHOCTBIO K BHE/IPEHUIO PE3YJIbTATOB pa3pabOTOK CPEACTB U CUCTEM AaBTOMATH3aLMKM U YIpPaB-
JICHUSI B IPOU3BOJCTBO

CHOCOOHOCTBIO MPOBOJUTH TEXHUYECKOE OCHAIlEHHE pabodMX MeCT U pa3MeLIeHHE TEeXHOJOrHye-
CKOro 000pyI0BaHUS

TOTOBHOCTBIO K YYacCTHIO B pab0Tax MO U3rOTOBJICHUIO, OTJIAJIKE U CJaue B SKCILTyaTallUIO CUCTEM U
CPEJICTB aBTOMATU3ALIMU U YIPABIEHUS

CIIOCOOHOCTBIO OpraHu30BaTb METPOJIOTHYCCKOEC o0OecrieueHue MMPpOU3BOJACTBA CHUCTEM U CPCACTB
ABTOMAaTU3allu U YIIPABJICHUA

CIOCOOHOCTBIO 00ECTIEUUTh HKOJOIMYECKYI0 0€30MacHOCTh MPOEKTUPYEMBIX YCTPOHUCTB aBTOMATHU-
KM U UX TIPOM3BOJICTBA

CIOCOOHOCTBIO OPraHU30BBIBATH PAOOTY MaJIBIX TPYIII UCTIOJIHUTEIEH

TOTOBHOCTBIO y4acTBOBATh B pa3pabOTKe TEXHUUECKON NTOKyMEHTaluu (rpagukoB padoT, HHCTPYK-
Ui, TUTAHOB, CMET) ¥ YCTAHOBJICHHON OTYETHOCTH IO YTBEPKACHHBIM opMam

CIOCOOHOCTBIO BBITIONHATH 3aaHMsI B 00JIACTH CEPTUPUKAIINN TEXHUIECKIX CPENICTB, CUCTEM, MPO-
11ecCcOoB, 000PY0BaHUSI U MaTEPHATIOB

CIOCOOHOCTBIO BIIA/IETh METOJAMH NPO(PHIAKTHKH MPOU3BOJICTBEHHOTO TpaBMaTU3Ma, MpodeccHo-
HaJIbHBIX 3200JI€BaHU, IPEIOTBPALLIEHUS YKOJOTHUECKUX HApYLIEHUHI

B pesynbrare mpoxoXAEHHUS NPOU3BOACTBEHHOW IPAKTUKUA CTYACHT

AOJIKCH ITOJIYUYUTDb MCPCUNCIICHHBIC HMKC 3HAHUSA, YMCHHA 1 HABBIKH.

3HaTh CcoJiep)KaHKE OCHOBHBIX Pa0OT M UCCIIEIOBAHUH, BBHIMOJHIEMBIX Ha

PEIIPUATHH TI0 MECTY IPOXOXKICHUS MPAKTUKH; OCOOCHHOCTEH CTPOSHUS, CO-
CTOSIHUS W (YHKIMOHMPOBAHUS KOHKPETHBIX TEXHOJOTHYECKUX IPOIIECCOB;
TpeboBaHMUs OE30MACHOCTH MPH IKCIUTyaTallud 0OBEKTOB OTPACIH.

YMeTb onucaTh TEXHOJOTMYECKUN LUKI MPEANPUATHs, pa3padbaTbiBaTh

TpC6OBaHI/I$I K CO3JaHHIO U Pa3BUTHUIO CUCTEM ABTOMATHU3allMH U YIIPaBJIICHUN N
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€e KOMIIOHEHTOB; YIIPaBJIATh MPOCKTaMU MO WH(OpMaTHU3aIlMd ¥ aBTOMAaTH3a-
WU NPEAIPUATHN U OpTaHUA3ALUN.

Baagers HaBbIKaMM NIPUMEHEHUS HA MPAKTUKE 3HAHMM, MOJTYUYEHHBIX BO
BpEMsI TEOPETUUECKOTO OOYUYEHHUS U MPOXO0XKACHUS MTPOU3BOJACTBEHHOU MPaKTH-
KM, CUICTEMHBIM TTOJXO0JIOM JJIsI aHAJIN3a M ONHUCAHUS TTPOU3BOJICTBEHHOIO (TEX-
HOJIOTUYECKOTO) Mpoliecca NpeAnpUsTUs; MpUueMaMu, METOAaMU U CIoco0aMu
BBISIBJICHUS, HAOJIOJICHUS, U3BMEPEHUS U KOHTPOJISI MapaMeTPOB TEXHOJIOTHYE-
CKMX MPOLIECCOB, B TOM YHCJIE TPAMOTHO MX pa3MElIaTh Ha «IIAHEIH UHCTPY-
MEHTOBY, T.€. IPOCKTUPOBATh MHEMOCXEMBI TEXHOJOTHYECKHUX MPOIIECCOB.

2.2 Paboumne mecTa

[Ipon3BOACTBEHHYIO TPAKTUKY CTYJEHTHI MPOXOJAT B MOJAPA3AEICHUAX U
otnenax npeanpustuit, HUM, kommepueckux GupM v opraHu3anuii pa3iuyHbIX
(GbopM COOCTBEHHOCTH, 3aHUMAIOIINXCS Pa3pabOTKON M BHEIPEHUEM YCTPOWCTB
Y CUCTEM aBTOMAaTHU3ALMHU U YIIPABJICHUS.

B kauectBe 0a30BbIX NPEANPUATUN MOTYT OBITh BEIOPAHBI KPYIIHbBIE MTPO-
U3BOJICTBEHHBIE MPEANPUATHUS, HAYYHO-IIPOU3BOJICTBEHHbIE 0OBEIUHEHUS, COB-
MECTHBIE MPEANPUATHS U OPTaHU3ALUU PA3IUYHBIX (POPM COOCTBEHHOCTH.

CrynenTsl, o0yyarouecsi ¢ MPUMEHEHUEM JMCTAaHIIMOHHBIX OOpa3oBa-
TEJIbHBIX TEXHOJIOTHI, MOTYT MPOXOJUTh MPAKTUKY HA TE€X MPEANPUITHSIX, Ie
OHH paboTaroT.

[Ipon3BOACTBEHHYIO MPAKTUKY CTYIEHTHI MOTYT HPOXOAMTH TaKXe Ha
Kageape wuiM B Ja0OpaTOpPUHM YHUBEPCHUTETa II0 TEMAaTUKE HAy4YHO-
UCCJIEI0BATENIbCKON WM y4eOHO-METOIMYecKO paboThl Kadeapsl, MO0 BbI-
MIOJIHSISL HAYYHYIO paboTy.

Ha npou3BoaCTBEHHYIO MPAKTHKY CTYJIEHTHI HAIMpPaBJSIOTCS HA OCHOBE
JIOTOBOPOB MEX]ly YHUBEPCUTETOM U pabOoTOaTEIeM.
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3 OCHOBHOE COOEP>XAHUE NMPOU3BOOCTBEHHOWU NMPAKTUKU
3.1 Uenu v 3agaym npakTuku

3a BpeMsl MPOU3BOACTBEHHOW MPAKTUKHU CTYJIECHTHI JOJKHBI BBITIOIHUTH
cienyronme padboThl:

— O3HAaKOMHUTHCS B LIEJIOM CO CTPYKTYpPOH MPENNpPUSATHS U TPOU3BOACTBA
(OCHOBHBIMHU BHJIAMH JI€ATEIILHOCTH);

— O3HAKOMHUTHCS C TEXHOJIOTMYECKUM IPOLECCOM U3TOTOBIICHHS OTHENb-
HBIX JIeTajeil ¥ Y3JI0B MPU CEPUIHOM BBIMMYCKE U COOpKE MPOIYKIIUUA Ha TPeI-
MIPUSATHU;

— W3YyYUTh MpaBUja OXPaHbl TPyJa U TEXHUKH O€30MAaCHOCTH Ha KOH-
KPETHOM paboyeM MecTe;

— TNPUHATH 00s3aTENIbHOE yYacTHUE B MPOU3BOJCTBEHHOM JESATEIBHOCTH
NpeanpusaTus Ha paboueMm Mecte (OTHen, LeX, JadopaTopusi WU UHOU TPOU3-
BOJICTBEHHBIN y4aCTOK);

— BBINOJHUTH UHIWBUIYAIbHOE 3a/I1aHHE.

OCHOBHBIM 33JJaHUEM BO BpEMs MPOXOKAEHUS MPOU3BOJCTBEHHON IMpaK-
TUKU SIBJISIETCSl BBISIBJICHHE NPOOJIEM aBTOMAaTU3allMM KOHKPETHOTO OOBEeKTa
YIOPABJICHUS, KOTOPHIM MOET OBITh JIFOOOW TEXHOJOTMYECKUH MPOLECC MPOo-
MBILUIEHHOTO MPEANpUsITUs, OIOJKETHOW OpraHu3aliH, KoMMepueckor ¢up-
MBI.

Ilenu npou3zeoocmeenHol NPAKMUKU.

1) 3aKkperuieHue TEOPETUYCCKUX 3HAHWMW, TOJYYCHHBIX CTYJICHTOM BO
BpeMs ayJIUTOPHBIX 3aHATUIA U Y4EOHOU MPaKTUKH; MpUoOpeTeHre uM npodec-
CHOHAJIBHBIX KOMIETEHUWH IyTEM H3Y4YEHUs CTYJIECHTOM TEXHOJOTHYECKUX
MPOLIECCOB HA MPEANPUATHUSAX;

2) IpruOOIICHHE CTYCHTA K COLMATILHON Cpe/ie MPEANPHUSITHS 1 IPHOOpe-
TE€HHUE UM COIMAIBHO JIMYHOCTHBIX KOMIETEHIUH, HEOOXOAUMBIX JJisi pabOThI B
npodeccuoHanbHOM cdepe;

3) 03HAKOMJICHHE M M3YYCHHUE OIBITA CO3JaHHs M MPUMCHEHHUS CHUCTEM
aBTOMATU3ALMKU U YIPABJICHUS ISl PELICHUS] PEAJIbHBIX 3a]a4 MPOU3BOJICTBEH-
HOW, OPraHU3allMOHHON, YIIPABICHYECKON WIIM HAYYHOU JAEATEIBLHOCTHU B YCIIO-
BUSIX KOHKPETHBIX MPOU3BOACTB, OpTaHU3ALNNA UIH PUPM;

4) mproOpeTeHNEe HABBIKOB MPAKTUYCCKOTO PEIICHMS 3a/1a4 aBTOMAaTH3a-
MU U YTIPaBICHUS Ha KOHKPETHOM pabodyeM MECTe€ B KAa4eCTBE HCIOJHUTEIS
WIH CTaXepa;

5) cOop marepmwana IJs BBIOJNHEHHS BBITYCKHOW KBaTH(HKAIIMOHHON
paboTHI.
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3aoauu npou3600cmeeHHON NPAKMUKU'

1) u3yuyeHue nmpeaAMETHOM 00JIACTH, B TOM YHCIIE: TEXHOJIOTUH TPOU3BOI-
CTBa BBIITYCKAEMOM MPOAYKIMHM WM OKAa3aHUS YCIYT; TEXHOJOTUYECKHX IpPO-
IIECCOB, TEXHOJOTUYECKUX OOBEKTOB 00OPYJOBaHUS XUMUYECKOM, HEQTAHON U
ra3oBoil MpoMbIIUIEHHOCTH, a Takxke cheprl KKX, mopiexamux aBroMmaTusa-
MU U YIIPABIICHUIO;

2) aHaJIW3 aBTOMATHU3AIMH U YIIPABJICHUS TEXHOJIOTHUECKOTO MpoIiecca;

3) uccienoBaHNe KOHKPETHOW (DYHKIIMHM aBTOMATH3AIMHA W YIPABICHUS
(B TEOPETUYECKOM M MPAKTHUYECKOM aCIEKTaX, T.€. 0COOCHHOCTH €€ Ha JIaHHOM
NPEANPUATHH), KOTOPYIO B JajdbHEWIIIEM HaJ0 aBTOMAaTU3WPOBATh WM MOIU-
(buIMpoBaTh,

4) u3ydeHUe W aHaJIN3 TEXHHYECKOTo (anmapaTHoro), HHGOPMAIIHOHHOTO
U IPOTrPaMMHOTO 00€CTICUeHHSI CUCTEMbI ABTOMATH3ALUU U YIIPABJICHHUS,

5) M3y4yeHHE aHAJOrOB aBTOMATH3MPOBAHHBIX CHCTEM (5—8 HanmMeHOBa-
HUM), UCIIOJNB3YEMbIX B JIAHHOW MpeIMETHOW oOyacTtu: (upMa-u3roTOBUTEID,
[[EHa, aHAJIN3 BO3MOXHOCTEH, TpeOOBaHUH K TuiaTdhopMe U BBISIBICHUE UX HEO-
CTaTKOB MO OTHOIIEHUIO K pellaeMoi 3ajade (Hampumep, BbICOKas 1ieHa, U30bl-
TOYHOCTh (PYHKIIHHA U T. [1.);

6) noctpoenre (yHKIMOHATBHOM auarpammbl mporecca IDEFO «KAK-
ECTb» u «kKAK-BYJIET»;

7) MoJeNUPOBaHNE CUCTEMbI aBTOMATHU3AIIMU U YIIPABJICHUS, B TOM YHCIIC
MOCTPOEHUE CTPYKTYPHOM M (DYHKIIMOHAJIBHOW CXEMbl aBTOMATH3allMH, ajro-
PUTMOB CHCTEMBI aBTOMATU3AIUMH, MIPOTOKOJIOB TIepeaaun JaHHBIX, MOJIETH 0a3
nanubix ER-, KB-, FA-ypoBHu (11pu HE0OXOIMMOCTH);

8) ommcaHne BO3MOXHBIX alapaTHbIX W MPOTPAMMHBIX CPEJICTB peasu-
3aIlU¥ CUCTEMbI aBTOMATU3AIINK U YIIPaBJICHUS 1 00OOCHOBAHKUE BHIOPAHHBIX TEX-
HUYECKUX CpecTB (000pyA0BaHUS) U POTPAMMHOM CpEIbl.

CryneHT B mepuo]i MPOXOXKICHUS MTPOU3BOJACTBEHHON MPAKTUKHU JOJKEH
clelaTh HEOOXOIUMbIE BBITTUCKU U3 CIIY)KEOHOW TOKYMEHTAIMH TPEANPUSTHS,
03HAKOMUTHCS ¢ nHopMarueit mo reme npaktuku 1 BKP, noaroroButh otyer.

CryneHty HEOOXOIUMO O3HAKOMHUTKCS ¢ JuTepatypoir (20—25 HanmeHo-
BaHMUI BKIIIOYHUTH B OTYET), B KOTOPOM OCBEIIAETCS OTEUECTBEHHBIN U 3apyOexk-
HBIM OTBIT pa3pabOTKH CUCTEM aBTOMATH3allUM M YIPABICHUS B pacCMaTpHUBae-
MOU IIpeIMETHOU 00JIaCTH.

Heob6xoqumMo u3yunuTh HHCTPYKIIMH, METOJAMYECKHE YKa3aHUs, HOpMa-
THUBHBIE JOKYMEHTBI, JICHCTBYIOIINE B HACTOSIEE BPEMS U PEriIaMEeHTUPYIOIIHE
paboTy CUCTEM aBTOMATHU3AIMH M KACAIOIIUECS TEMbl UCCIICIOBaHUH.

Ha 3akmtounTensHOM 3Tarne MpoOU3BOJICTBEHHOW MPAKTUKHU CTYIEHT J10J-
XKeH 0000IUTh MaTepuan, cOOpaHHBIM B MEPUOJ MPOXOXKICHHUS MPAKTHKHU, U
oopmuTh oTUeT MO MpakTHKe (25—30 cTpaHUI A1 OTYETA 10 MPAKTHKE T10
MOJIy4eHUI0 MPo¢eCCHOHAIBbHBIX YMEHHMI U ONBITA MPO(eCCHOHATBHOM J1e-
saTeabHoCcTH; 35-50 CTpaHuUIl 1)1 0TYeTa 1O MPeUTUIIOMHOM MPaKTHKeE),
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3.2 CoaepxaHMe OCHOBHOM YacTu OT4YeTa No NpakTukKe

PaccMmotpum npumepHbIi TOPSI0K MOATOTOBKHU Pa3eIOB TEMATHYECKOTO
IJIaHA MPOU3BOJACTBEHHOM MPAKTHKHU.

Tak Kak MPOW3BOJICTBCHHAs IMPAKTHKA HAIPaBJICHA, IPEXKJE BCEro, Ha
noArotoBky marepuana s BKP, To comepxaHue ortuera AOJKHO COOTBET-
CTBOBaTh npexamnonaraemon teme BKP.

Buumanue! Iloacnenua k 6ocnpuamuio mamepuaia 0aHHO20 pa3oena.

[IpencraBiieHHbIM HUXE MaTEpUANl MOCBSIIEH IUIAHY BBIITOJIHECHUS
BCEX MPAKTHUK (MPAKTHUKE MO MOJYYEeHUIO MPO(hecCHOHATIBLHBIX YMEHH I
U ONbITA MPO(EeCCHOHAIILHON AeATeJIbHOCTH, NMPEeIIUIJIOMHON MPaK-
THKe).

KpacHbiM 1BeTOM BBIIEIICHBI ITYHKTBI, KOTOPBIE PEKOMEHAYETCS
BBITIOJIHUTh B MPOLIECCE BBINOJHEHUS MPAKTHUKH 110 MOJYYEHHUI) IIPO-
(eccHOHANBHBIX YMEHUN M ONbITA NMPO(PECCHOHAIBHOU eSITeJIbHO-
CTH.

3eJieHbIM - B IPEAAUINJIOMHOI NMPAKTHKE.

Omuem no Kax@cooi npakmuke 00a3ameibHo 00J1HCEH COOEePHCAmMb
Mamepuan npeovloyuien npakmuku!

Takum 00pa3om, OTYET MO MPEIAUILIOMHON MPAKTUKE COJIEPKUT BBIMOJI-
HEHUE NYHKTOB, PEKOMEHIOBAHHBIX K BBIIIOJHEHUIO B IPOLIECCE MPAKTHU-
KM 10 MOJYYEeHHIO NPOo(ecCHOHAIBHBIX YMEHUN U ONbITA Npodeccuo-
HAJIbHOM AeATeJIbHOCTH U NPeJAMIITIOMHON NPAKTUKH.

[TepBbic YeThIpe pasaeiia oT4eTa U3 MPUBEACHHBIX HIDKE (00mIast xapak-
TEPUCTUKA NPEANPHUSITHS, ONMCAHUE M AHAJM3 00bEeKTa aBTOMATH3ALNH,
0030p aHAJIOTOB CHCTEMbI, MO/eJIMPOBAHHE CHUCTEMbl YNpaBJeHusi) o0s3a-
TeNIbHBI 171 Beex. Ciieayomue pasaesibl NPUBSI3aHbI K KOHKPETHBIM 00beK-
TaM HCCJEJ0BAHMI M COOTBETCTBEHHO mnpeamnosaraemMbiMm Temam BKP.
[Ipumepsl popMHUpOBaHUS OCHOBHOM YacTH OTYETa MPAKTUKHU MPEACTaBICHHI B
MpUWIOKEeHUAX JI—M.

1) O6wan xapakmepucmuka npeonpuamus. 11o TaHHOMY pa3leny CTy-
JEHT JO0JDKEH MOJYYUTh HHPOPMALIMIO U BBISICHUTB:

— LIeJId U 3a/1a4d MPOMU3BOJCTBA MPOAYKIIMH, OKa3aHUs YCIyI Ha Ipej-
NPUSTHH;
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— HOMEHKJIaTYpy BbIIYCKaeMON MPOIYKIUH, OCOOEHHOCTH €€ MPOU3BO/I-
CTBa (MCIOJIb3yEMbIE€ TEXHOJIOTHH, IPOEKTHBIE PEILICHHUS);

— MacmTal JAesTeIbHOCTH MPEANPUATHS U €T0 MECTO Ha PHIHKE;

— CTENEHb MEXAHU3AllMM W aBTOMAaTU3alUU MPOU3BOACTBA U IMPOLECCOB
yIpaBJeHUs, IPOOJIEMBI U 3aJa4M JalbHEHIIEH aBTOMAaTU3aI[1H.

2) Onucanue o6vekma agmomamuszayuu. [1o qanHHOMY pasaeiny CTyICHT
JTOJKEH MPEACTaBUTH:

— XapaKTEePUCTUKHU OOBEKTA U CUCTEMBI YIIPABIICHUS,

— OIKCAaHKUE W aHAJIU3 MPOTEKAIIINX B CUCTEME OM3HEC-TIPOIIECCOB (TeX-
HOJIOTUYECKHUX MPOIIECCOB), COCTABIISIONIMX OCHOBY (MPEIMET) UCCIIEAOBAHUS,

— OIMKCAHUE UCTOJIb3YEMBbIX allapaTHBIX U IPOTrPaMMHBIX CPEJICTB;

— Mpo0JIEMbl CUCTEMBI YIIPABIICHNUS;

— XapaKTEPUCTUKY CTENEHU MPOpPadOTaAaHHOCTU MPOOJIEMBI B JIUTEPATYP-
HBIX U JPYIHMX HUCTOYHHMKAX HMHGoOpMaIuu (KHUTaX, *KypHajax, MOHOTpadusx,
ra3eTHBIX CTAThIX, MaTepranax KOHGOEPSHIIWH 1 T. 11.);

— 000CHOBaHUE MPEMTIOKEHUH IO PEHIEHUIO TPOOJIEMBI.

OTt4eT 1o ATOMY paszieny CTYJIEHT JODKEeH JOMOJHUTh CXeMaMu (DYHKITH-
OHAJIBHBIX JUAarpaMM IIpoliecca, MpoTeKaronero B o0bekTe ynpasienus, IDEFO
«KAK-ECTby». CryneHT nomkeH OOOCHOBaTh OCHOBHBIC MEPOIPHUATHS 10
BHEJPCHUIO (COBEPIICHCTBOBAHUIO) CUCTEMBI aBTOMATH3AIIMH U YIIPABICHUS.

B 3akntoueHnun (MM B KaxJoM IMOApasiesie) Hal0 MPOBECTH aHAIU3 U
clenaTh BBIBOJBI O JOCTATOYHOCTH M 3(P(HEKTUBHOCTH HUCIOJIL30BaHUS UMEIO-
IIMXCSI CPEJICTB aBTOMATU3AIMHU, a TaKKe HEOOXOJAMMOCTH COOTBETCTBYIOIIUX
pa3paboToK.

3) O030p aHAIOrOB cUCTeMBI. B 3TOM paszene HeoO0X0UMO:

MCCJICIOBATh PHIHOK CUCTEM aBTOMATH3AIluHU U YIIPABIICHHUS,;

HaWTH CUCTEMBI, PEIIAIONINE 3aa4H, aHAJTOTUYHBIC UCCIIeIyEeMbIM 3a/1a-
qam;

MCCIIe0BaTh BBIOPAHHBIE CHUCTEMBI U CJENATh BBIBOJBI O BO3MOXXHOCTH
WX MPUMCHCHUS Ha JAaHHOM TIPCIITPHUSTHH.

[Tocne mpoBeneHHOTO aHaIW3a CTYACHT JIOJDKEH JaTh YETKWW OTBET Ha
BOIIPOC O TOM, 4eM pa3pabarpiBacMas UM CHUCTEMa aBTOMAaTH3aIlMU U yIIpaBJe-
HUs OyAeT NPUHIMIHUAIBLHO OTINYAThCS OT YK€ CYIICCTBYIOIIMX aHAJIOTOB.
EcTecTBeHHO, Takue OTAMYHS 005S3aTEIIBHO JTODKHBI OBITh HAWCHBI, B TIPOTHB-
HOM clTydae I1eJIeCO00pa3HOCTh PabOThl MOXKET OBITh IMOCTABJICHA MO/ COMHE-
HUE.

B kauecTBe mepBOro Kputepus CpaBHEHHUS YK€ UMEIOIIUXCS CUCTEM C
HOBOM pa3paboTKoii siBisieTcss GyHKIIMOHATBHOCTD. [Ipexke Bcero, ctout obpa-
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TUTh BHUMaHUWE, YTO CPEIU HAWICHHBIX CHCTEM MOTYT OBITh Takue, GyHKIIHO-
HAJIBHOCTh KOTOPBIX:

HaMHOTO IITUPE, YeM Y MPOEKTHPYEMOU CUCTEMBI;

COOTBETCTBYET pa3pabaThIBACMON CUCTEME;

MEHbIIIE TPeOyeMO.

YacTh CymIecTBYIONIMX pa3pabOTOK MOXET OBITh Cpa3y OTBEprHyTa IO
NpUYMHE HEAOCTATOYHOU (PYHKIIMOHAIBHOCTH.

Te cucrembl, PyHKIIMOHATBHOCTh KOTOPHIX 3HAYMTEIHHO IIUpE, CKOpEe
BCEr0, MIMEIOT BBHICOKYIO CTOMMOCTbD (CJIEeIyeT YUYUTHIBATh HE TOJBKO CTOMMOCTD
MOKYIKHU, HO U CTOMMOCTh BHEJPEHUS, NATbHEUIIEr0 COMPOBOXKICHUS U BO3-
MO>KHOM MOJU(DUKALINHN).

Haulonee npucranpHoe BHUMaHUE CIEIYET YIEIUTh TEM CHUCTEMaM, KO-
TOpBIE BBIMOJHSIIOT Ty e (YHKIIMOHATBHYIO HarPy3Ky, 4TO U pa3zpabaTbiBacMast
cucrema. CUCTEMBI 3TOTO KJlacca CTOMT XOPOIIO U3YyYUTh M HanboJsiee moapoo-
HO onucath. O KaXaA0i cucTeMe He0OX0IUMO coOpaTh CIeAyIoNy0 nHpopMa-
IUIO:

oduranTbHOe Ha3BAaHUE CHCTEMBI;

KOMITaHUSI-Pa3pabOTUHK;

KJIACC CHCTEMBI M €€ Ha3HAaYCHHE;

TEXHOJIOTMH, UCIIOJIb3YyEMbIE B CUCTEME;

O0COOEHHOCTH peanu3alyy CUCTEMBI (B T. Y. apXUTEKTypa, (hopmaThl, UC-
0JIb3yeMO€e 000PY/I0BaHHE);

PBIHOYHASI CTOUMOCTB CUCTEMBI.

CTOUT OTMETHTH, YTO ITO MUHUMAJLHBIN 00beM HHGOPMAITUU, KOTOPHIHA
HEOOXOIUM JIJIsl aHAIU3a CYIIECTBYIONIMX pa3paboTok: yeM Oojblie nHpopma-
IIUU CTYACHT HalAeT o cucteme, TeM Oosee TiTyOOKU aHallu3 OH CMOXET Mpo-
Bectu. Kak mpaBuio, OCHOBHBIM HCTOYHHKOM IMOAOOHOTO pojaa WHOOpMAIHH
apisercs Internet. [Ipu onucanuu cUCTeMbl B OTYETE MO MPAKTUKE 0053aTEIBHO
HEOOXOIMMO cleNaTh CChUIKY Ha TOT MH(pOPMAIMOHHBIA pecypc, OTKyaa dTa
uHdopmaIus Obliia MoTy4YeHa.

[Tocre Toro, kak Kaxmas W3 HalJICHHBIX Pa3pabOTOK Obla OmMHcaHa IO
yKa3aHHOU cxeMe, cieayeT chOpMUPOBATH CBOJIHYIO TAOIHILY.

[To pe3ynbrataM IpOBEICHHOTO aHAIW3a CIEIYET CAENaTh BBIBOJ O TOM,
MoYeMy Ta WJIM MHAs CHUCTEMa HE MOXKET OBbITh HCIOJb30BaHa B KOHKPETHBIX
YCJIOBUSIX, © 000CHOBaTh HEOOXOIUMOCTh pa3pabOTKH HOBOW cucteMbl. llerne-
co00pa3HO MEPEUUCIUTh MO0 MYHKTaM, YeM UMEHHO pa3padaThiBacMasi CHCTEMa
OyAeT OTINYaThCs OT CYIIECTBYIONINX aHAJIOTOB.

4) MoaenupoBaHue CHCTeMbI ynpaBjeHuss. OT4ET 10 dTOMY pasJeiny
JOJDKEH CcoJiepkKaTh (PYHKIMOHAIbHBIE JUArpPaMMbl TEXHOJIOTHUYECKOTO MPOIEeC-
ca (oobexta ympasienusi) IDEFO «kKAK-BYJIET». Heo6xoaumo mpenctaButh
CTPYKTYPHYIO CXEMY CUCTEMbI aBTOMATH3ALIMU U YIIPABIICHHUS.
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5) Aemomamusuposannan cucmema ynpagienusn. Eciu tema BKP 0Oy-
JIeT KacaTbCsi pa3pabOTKU (MOJIEpHU3AIMN) ABTOMATU3UPOBAHHOW CHUCTEMBI
yIpaBJEHUs], TO MO JAHHOMY pa3JieNly CTYJCHTbI JOJKHBI MPE/ICTABUTD:

5.1) onucanue npeaMeTHOM 00JIacTH:

— opeaHuzayuonnas cmpykmypa obvexma aemomamuzayuu. CTPyKTyp-
Has CXeMa M OMMCAaHWE OPTraHU3AIMOHHON CTPYKTYphl 00BEKTA aBTOMATU3AIINH,
GyHKIHMOHATBFHOE Ha3HAYEHUE KaXOM ero CTPYKTYpHOM €IMHUIIBI, CXeMa B3a-
UMOJICUCTBUSA 00BEKTa aBTOMATHU3ALIMY C APYTUMU CTPYKTYPHBIMU €IUHUIIAMU;

— ogudiceHue nomokos oanHwvix. lIpuBoautcst 06001eHHas cxema HHPOp-
MaIlMOHHBIX MMOTOKOB, CBS3BIBAIOIIUX aBTOMATH3UPYEMbI OOBEKT C OCTaIbHBI-
MU OOBEKTAMH;

— HOpmMamusHo-cnpagounas ungopmayus. B nannom naparpade npuso-
JIITCS WCIIOJBb3yeMbI€ KJIACCU(UKATOPHI, CIIPABOYHUKA W HOPMATHBHBIE JTOKY-
MEHTBI, PErJIAMEHTUPYIOIIUE eI TEIbHOCTh 00bEKTa aBTOMATHU3AIINH;

— mexHono2usi yHKYuoHuposanusi oovekma. Onucanve PyHKIUOHUPO-
BaHUs 00BEKTa MPOU3BOJUTCS B HOTAIIUU METOJOJIOTHH (DYHKIIMOHAILHOTO MO-
nenupoBanus SADT, kak moamHoxecTBa ctanaapra IDEF0. Ora Hotanus mos-
BOJISIET MPEJCTaBUTh (QYHKIHUM TPEANPUSTHS, (PYHKIIMOHAIBHBIE CBSI3U U JaH-
Hble (MHPOPMALIMIO WIH O0BEKTHI), KOTOPBIE CBA3BIBAIOT 3TH (PYHKIUU;

5.2) mocTaHOBKa 3a1a4u:

— Xapakxmepucmuka Komniekca 3aoay. HaznaueHue KOMILIEKCa, TIEPHO-
JUYHOCTD (U TIPOIOJIKUTEIBHOCTD) PEILICHUS, CBSI3U TAHHOTO KOMILJIEKCa C JIpY-
rUMU KOMIUJIEKCAMU WJIM 3aJjadyaMu, YCJIOBUS, MIPU KOTOPBIX MpEKpallaercs pe-
IIEHHWE KOMILJIEKCa 3a7a4 aBTOMAaTU3WPOBAHHBIM CIIOCOOOM (MpU HEOOXOIUMO-
CTH), paclpelieliecHUe NEHUCTBUN MEXAYy NEpPCOHAIOM M TEXHHYECKUMH CpEi-
CTBAMU NIPU PA3TUYHBIX CUTYAIUsAX PEIICHUS KOMILJIEKCa 3a/1ay;

— gbix00Hast ungpopmayus. Unentuduxatopsl (HaMMEHOBAHUE JTOKYMEH-
Ta), (GOpPMBI TPEACTABJICHHUS COOOIMICHUN (IOKYMEHT, BHUICOKAIpP, CUTHAI
yIpaBJieHUs1), TEPUOAUIHOCTh BBIJIAUYM, CPOKH BBIJIAYM U JIOMYCTUMOE BpeMs
3aJIepKKHU, TTOJTydaTeNId U Ha3HAYCHHNE BBIXOHOW HH(POPMAITIH;

— 6x00Has ungopmayus. Unentuduxkatopbl (HANMEHOBAHHUE TOKYMEHTA),
dbopMBI MpeacTaBiaeHUs COOOIICHUN (JOKYMEHT, BUJICOKaAp, CUTHAJ YIIpaBlie-
HUSI, CUTHAJI JaTYMKa), CPOKU M 4aCTOTa MOCTYIUICHHS, HCTOUHUK BXOJHOUW HUH-
dbopmaruy;

— KOHMpOUpyemole noKazamenu cucmemvl ynpaeieHus,

5.3) pa3paboTka MaTeMaTHUECKON MOJIEIH 00BEKTa U CHCTEMBI yIIpaBIIe-

HUS

— Mamemamuueckoe onucarue. MatemaTuieckas Mojielb npolecca (Uiu
oOwekTa). [lepeueHb MPUHSTHIX TOMYIIEHUA U OIEHKH COOTBETCTBUS MPUHITOM
MOJIETTM PealbHOMY MPOLIECCY B PA3IMYHBIX PEXKUMax MU YCIOBHUIX PabOThHI
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(HanpuMep, CTallMOHAPHBIN pexuM). B pacueTHbIX cooTHOMEHUAX ((hopmyiax)
JOJDKHBI  OBITh MCIOJIb30BaHbI 0003HAYEHUs, MPHUBEJACHHBIE B MPEIbIIYIINX
paznenax;

— onucanue cmpyKkmypsl cucmemsl ynpaseienus. llpencraBisercss Tpex-
YpOBHEBasi CUCTEMa YINPABICHUS B LIEJIOM C YKa3aHUEM d3JIEMEHTOB HUXKHETO
YPOBHSI (IaTYUKOB WJIM IPYTUX UCTOYHHKOB MH(POPMAIMHN U UCIIOJHUTEIHHBIX
MEXaHU3MOB), CPEAHETO YPOBHA (KOHTPOJUIEpPA) U BEPXHETO YPOBHS;

— gbibOp o0bopydosanus cucmemvl ynpaeienus. llpenctaBusercs mepe-
YeHb BO3MOKHOTO 00OpyJ0BaHMs (aHAJIOTOB), KpUTEPUHU BbIOOpa U 0OOCHOBA-
HUE BBIOpaHHOTO 00OpyaoBaHMs. PekoMeHmyeTcsi pe3ylbTaThl BbIOOpA TIpe-
CTaBUTH B BUJI€ CBOJHON TaOIUIbI CPAaBHEHUS aHAIOTOB;

— onucanue aneopumma. Jloruka aaropuTMa U crocoObl GOPMUPOBAHUS
PE3yNIbTATOB PEUICHUS ¢ YKa3aHUEM IOCIIE0BATEIbHOCTU ITANOB. AJTOPUTMOM
JIOJKHBI OBITH MPEAYCMOTPEHBI BCE CHUTYAIlMH, KOTOPbIE MOTYT BO3HHKHYTH B
poliecce pelieHus 3a/1auu;

— ouazpammsl NOMOKO8 U cl08apb OanHvlx. ONHUCaHUE AITrOpUTMa U Jie-
TaIU3AIMI0 aBTOMATU3UPYEMBIX (PYHKIIMI OOBIYHO MPOBOJAT B BHUJAE aHAIHM3a
nHpopmaIy U 06padaTHIBAIOIIMX €€ MPOIIECCOB,;

— cneyuguxayuu npoyeccos. OnucaHue JOTUKHU MPOIIECCOB SIBISIETCS KO-
HeyHoU BepimHoW uepapxur DFD. Ona gomxHa (hopmMyIMpoBaTh OCHOBHbBIE
byHKIMM Tpoliecca TaKuM 00pa3oM, 4TOOBI B JaTbHEHIIIEM MOXHO OBLIO pas-
paboTaTh COOTBETCTBYIOIIYIO MPOTPaAMMY;

5.4) npoekTupoBaHue HHHOPMAITMOHHOTO 00CCIICUCHHUS

CM. TIOAYHKT 7) AaHHOTO pasjena,

5.5) npoekTUpOBaHKE MPOrPAMMHOTO 00ECIICUCHHS:

CM. TIOAMYHKT §) JaHHOTO pazjena.

Opuenmupoeounslii nepeuens OeMOHCMPAUUOHHO20 Mamepuana K
6bINYCKHOU KEANUPUKAUUOHHOU pabome npu pa3padomke aemomMamu3upo-
6AHHOIL CUCEMbl YRPAGTICHUA:

— OpraHu3allMOHHAs CTPYKTypa 00bEKTa aBTOMATHU3AIINH;

— MepeUeHb KOHTPOJIUPYEMbIX MOKA3aTEeNIN CUCTEMBIL;

— CTPYKTYpHO-(GYHKIIMOHANIbHAS CXeMa 00bEeKTa aBTOMATU3alUU C OIpe-
JeJIeHueM MH()OPMALMOHHBIX MOTOKOB (MMOTOKOB JAHHBIX), BXOAHON W BBIXO/JI-
HOU mHpOopManu, 060pyaoBaHUs (JATYUKOB, UCIOJHUTEIBHBIX MEXaHU3MOB,
KOHTPOJUIEPOB U JIp.);

— 000CcHOBaHUE BbIOOpa 000PY10BaHUS;

— CTPYKTYpHO-(YHKIIMOHANIbHASA CXeMa pa3padaThIBAEMOTO MPOTPaAMMHO-
ro MOJyJiA ¢ 0003HAYEHHEM BXOJSUINX B HETO (PYHKIIMOHATIBHBIX 3JIEMEHTOB U
CBsI3ed MEXAy HUMU. B CBA3SX HAAJIEKUT NOCTYMHBIMHU CPEICTBAMU BBIJACIUTD
pa3ianyHble BUIbl HHPOPMAIIMOHHBIX TOTOKOB: CUMBOJIbHBIE M KOJOBBIE MACCHU-
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Bbl, OMHapHbIE CUTHANBI WHAMKAIMKA W YIpaBleHUs, COOBITHIIHYI0O MH(OpMa-
1110,

— OCHOBHBIE MaTeMaTH4eCKUE COOTHOIIEHUSI B BUJIE (POPMYJI U BBIPAXKEHUH;

— UML-guarpamma mnocnenoBaTelbHOCTH (OJIOK-CXeMa) ajiropuTMma pa-
OOTBI MOJYJISl C JOCTaTOUHOM CTEMEHBIO AeTanu3aluuu (Mpu HAJIUYUHU B pa3pa-
OOTKE OpUTMHAJIBHBIX U HEOUEBUIHBIX AJITOPUTMUYECKUX PELICHUI);

— KOHIIENTyallbHasd, Jioruueckas u ¢pusudeckas moaenu b/] (mpu Heobxo-
JIMMOCTH );

— UML-nuarpamma kinaccoB (Ipu HEOOXOIUMOCTH);

— n300pakeHUs 3KpaHHBIX (OPM B Pa3IUYHBIX peXUMax padOThl Mpo-
rpaMmbl (TIpu pa3zpadboTke HHTEPPEHCHBIX MOTYIIEH);

— Marepuall, WUIIOCTPUPYIOUIUI paboTy mporpamMmbl Ha TECTOBOM WM
peaIbHOM MPUMEPE, C UCIOJIb30BAaHUEM IPAPUKOB, TAOIHIL U TIp.

6) Mukponpoueccoprule cpeocmea agmomamu3ayuu u YnpaeieHus.
Ecimu tema BKP Oyzaer nocesiieHa pazpaboTke MUKPOIPOIECCOPHOTO YCTPO-
CTBa, TO B IAHHOM pa3Jielie CTYACHT JOJIKEH MPEJACTaBUTh CIEAYIONIUE MyHKTHI:

6.1) KOHKpeTH3alusi TEXHUYECKOTO 3aJaHMs: ONMHCaHUue OOBEKTa yIpaB-
JICHUsI; OTIMCAaHWEe JAaTUYMKOB MU APYTUX UCTOYHHKOB MH(POPMAIUHU; OTHUCAHUE
KJIMMATHYECKUX YCIOBHM pabOThl YCTPOHCTBA, MaccOrabapUTHbIX, SHEPreTHYe-
CKUX, TEXHOJIOTHYECKHX, CTOMMOCTHBIX TpeOOBaHW; 00OCHOBAHUE Pa3PsIHO-
CTH 00pabaThIBaeMbIX JAHHBIX UCXOJA U3 3aJaHHBIX TPEOOBAHMI MO TOUHOCTHU
U BBIOOp CpeNCTB aHAIOro-udpoBoro u MUppoaHaIoroBOro npeodpa3oBaHus
CUTHAJIOB;

6.2) CHCTEMHO-aJITOPUTMHUECKOE IMTPOCKTHPOBAHUE MUKPOIIPOIIECCOPHOM
CUCTEMBI:

6.3) pa3paboTKa WM aHaJdN3 U3BECTHBIX BAPHAHTOB PEaM3AIMU YCTPOU-
CTBa Ha YPOBHE CXEMbI 3JIEKTPUUECKON CTPYKTYPHOU ¢ 0OOCHOBaHHEM BbIOOpA
ONITHMAJIFHOTO BapuaHTa; pa3paboTka (PyHKIIMOHATHHON AIEKTPUIECKON CXEMBI
YCTPOMCTBA ISl BHIOPAHHOTO BapHWaHTa, pacmupeneieHrne GyHKIUA MEXIy af-
napaTHBIMH M IIPOTPAMMHBIMH MOTYJISIMU;

6.4) bopmaimzanms 3amaun U pa3pabOTKa CXEMbI aJTOPUTMa MPUKJIIAI-
HOW TIpOoTrpaMMBbI ¢ pa30oreHneM ee Ha (PyHKIMOHAIBHBIE MOTYNN (TTOATIPOTpaM-
MBbl);

6.5) BBIOOp THIIAa MUKPOKOHTPOJUIEpPA C Y4ETOM HEOOXOAMMOM pa3psiIHO-
CTH, OBICTPOJCHCTBUS, SKOHOMUYHOCTH MOTPEOICHUS, TEMIIEPATypHOTO Juamna-
30Ha pabOTHI, HATMYMS Ha KPUCTAIJIE HEOOXOAMMBIX HHTEP(EHCHBIX CPE/ICTB;

6.3) paspabomka npuHYUNUATLEHBIX CXEM KOHCMPYKMUBHBIX OJIOK08.

— pa30bueHue yCTpoWcTBa Ha OJIOKM MO KOHCTPYKTUBHOMY HpPHU3HAKY
(my1aTa MUKpOKOHTpOJLIEpa, OJIOK MUTAHUSA U T. I1.);

— pa3paboTKa MPUHITUITHAIIBHBIX CXEM OJIOKOB C MEPEUYHEM DJIEMEHTOB;
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— pacyeT HABECHBIX 3JIEMEHTOB aHAJIOTOBBIX (PYHKIIMOHATBHBIX MOJYJICH
U UX MOrpenrHocTed (Apeiid HyJIeBOro ypoBHS, MOTPEIIHOCTH KO3 duiueHTa
nepeaavu M T. 1.);

— pa3paboTKa KOHCTPYKTOPCKHX YEPTEKEH OJHOM M3 IEYaTHBIX IUIAT
(CXeMbl pacloJIOAKEHHUSI DIIEMEHTOB U CXEMBbI [TIEYaTHOTO MOHTAXKa);

6.4) paszpabomka NPpUKIAOHBIX NPOSPAMM:

— TOJATOTOBKA UCXOJHOTO TEKCTa MPHUKIIAIHBIX MPOrPaMM;

— acceMOJUpoBaHKE MPorpamMmm, GopMUPOBAHUE JTUCTUHTA C TTOAPOOHBIM
KOMMEHTapUEM;

— OTJIaJIKa MPOTPAMMHBIX MOAYJICH MYTEeM 3MYJISIIIUU C MOMOIIbIO OTJia-
JIOYHBIX cpeAcTB. PUKcALUs pe3yIbTaTOB OTJIAJKHU sl KOHKPETHBIX TECTOBBIX
MIPUMEPOB KaK pe3yJIbTaTOB IKCIEPUMEHTA;

— pa3paboTKa M OTJIaJIKa MPOrpaMMHBIX MOJYJEH Il aBTOHOMHOTO Te-
CTUPOBAHHUS allapaTHOW YaCTH MUKPOIIPOLECCOPHOM CUCTEMBI;

— METOAMKA MHTErpalMy MPOrpaMMHBIX U anmnapaTHbIX CPEICTB MUKPO-
MPOIECCOPHON CUCTEMBbI TIpU paboTe B peajbHOM BpeMeHH. VcnbiTaHue MUK-
POIIPOLIECCOPHOUN CUCTEMBL.

OpuenmupoeouHvlii. nepeueHb O0eMOHCHMPAUUOHHO20 Mmamepuana K
6bINYCKHOU K8ANUPUKAYUOHHOU padome npu pazpadomke MUKponpouec-
COPHBIX CPEOCME A8MOMAMU3AUUU YRPAGICHUA '

— cXeMa IJIeKTpUYecKas CTPYKTypHas Wiu GyHKIIMOHATIbHAS;

— CXEMBI JIEKTPUYECKHE TPUHIUIHAIBHBIE C IEPEYHEM DJIEMEHTOB;

— CXeMa COCJMHECHUM;

— CX€Ma pacCIOIOKEHHUS JIEMEHTOB (MUKPOCXEM U JIp.) Ha OJTHOW U3 TUIaT
¥ cXeMa IIEYaTHOTO MOHTaXka (JKeJaTelbHO ¢ ucnoiib3oBanueM nakera CAIIP);

— cXeMa aJIropuT™Ma MPUKJIATHON TPOTPaMMBI;

— WUTIOCTPATUBHBIA JTUCT C OCHOBHBIMU (POpMYyJIaMU U COOTHOIIICHUSMH,
MOSICHSIIOIIMMH  QJITOPUTM PabOThl YCTPOWCTBA, WU PE3yJbTaTaMHU DKCIEPH-
MEHTAIbHEIX WCCIIEIOBAHUM.

) Hugpopmayuonnoe odecneuenue cucmemst ynpasnenus. Ecau tema
BKP Oyner kacaTbcs aBTOMaTH3allMd KOMMYHUKAIIMOHHBIX MPOLIECCOB Ha Mpe.-
IIPUATHH, TO IIO JAHHOMY Pa3JIelny CTYACHTHI TOJDKHBI U3Y4YUTh:
— KOMMYHHKAIIMOHHBIE MTPOLECCHI, UCIIOJIB3YEMBIE HA TAHHOM IPEIIPUs-
TUU,
— 0COOEHHOCTH KOMMYHHUKAIUH MEXIy YPOBHSMHU YIpPAaBIEHUS U TMOJ-
pa3elICHUSAMUY,;
— XapaKTePUCTUKY OO0IIel cXxeMbl HHPOPMAIIMOHHBIX TOTOKOB B OpraHu-

3aIUH;
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— uH(pOPMAIIMOHHBIA Tpornece (mepegava, npeoOpa3oBaHUe, XpaHEHHUE,
OTICHKA W MCITOJIh30BaHUE NH(POpMAIINH);

— MacCcHUBBI HH(OPMAIIUU, KX CPEICTBA MEpPeadu U alTOPUTMEI ITpeobpa-
30BaHMUS;

— IYTH YCTPAHEHUS HEIOCTATKOB KOMMYHHMKAIIMOHHOTO MIPOIIECCa;

— METO/IbI U IyTH COBEPILIEHCTBOBAHUSI KOMMYHHUKAIIUN B OpraHU3alUu.

Ungopmayuonnoe obecneuenue — COBOKYITHOCTh E€IUHON CHUCTEMBI
KJIacCU(PUKALUUA U KOAUPOBAHUS WH(POPMALINU, YHU(PUIIUPOBAHHBIX CUCTEM J10-
KyMEHTaIlUH, CXeM MH(QOPMAIIMOHHBIX TOTOKOB, METOJIOJIOTUU TTOCTPOCHUS 0a3
JAHHBIX U CPEACTB UX BEIACHHS Ha MAITMHHBIX HOCUTEIAX.

B oTyete nmocnenoBaTenbHO MPEACTABISIOTCS:

— udeHmughuxayus ungopmayuonHo2o npocmparcmaa. Ha nepBom srarie
OCYIIIECTBISIETCS OMPEIEICHUE COCTaBa TaHHBIX, MOJICKAIINX XPAHEHHIO B Oa-
3¢ i o0ecrieueHus HHGOPMAIIMOHHBIX MOTpeOHOCTeN mop3oBareneid. Onuca-
HUE TpeAMETHON 00JIaCTH C BBIJICJIICHUEM CYIIHOCTEW MpeIMETHON 001acTu U
3aJJaHUEM OTPAHUYEHUH U CBI3EH MEXKY CYIIHOCTSIMH;

— CIMpPYKmMypupoganue UH@GOPMAyuoHHO20 NPOCMPAHCMBA (NOCmMpoeHue
KOHYenmyaubHou mooenu). JIJisi IpoeKTUpOBaHUs 0a3bl TAaHHBIX HCIOIb3YETCS
METOJ/I «CYIIHOCTb-CBsI3b». [lepBhIM I1arom B mpoliecce MPOEKTUpOBaHUs 0a3
JAHHBIX SBJISIETCS BBIJICIICHUE CYIIHOCTEH, UX aTPUOYTOB M CBS3CH MEXKIY CYIII-
HOCTSIMU;

— gvloeneHue cywyrocmet. CyIIHOCTH BBISBIISIIOTCS B PE3yJibTaTe aHAIN3a
npeaMeTHo obnactu. McxoaHoit nHbopmManuen CiyKUT COJEPKUMOE XpaHU-
JIUII JAHHBIX, OMPEEISIeMOe BXOISIIMMHU U BBIXOSAIIUMU U3 HErO MOTOKAMHU
naHHbIX. [lepBOHAYANBHO OCYIIECTBIACTCS aHAINW3 XPAHWUJIUINA, COCTOSIIHKA B
CpPaBHEHUHU COJEPKUMOTO BXOJHBIX U BBIXOJHBIX IMMOTOKOB M CO3JaHUM Ha OC-
HOBE ATOTO BapHWaHTa CXEMbl XPaHWIHINA. 3aTEM OCYIIECTBIISCTCS YIPOIICHUE
CXEMBI 32 CUET MPOCTOTO YCTPAHEHUSI U30BITOYHOCTH U MPHU MTOMOIITH HOPMAaJTH-
3anuu (yAICHAH TOBTOPSIOIIUXCS TPYIIT);

— onpeoesienue cmMpyKmypHuIX césa3ell. JJaHHBINA 3Tam CIY>KUT TSI BBISB-
JICHUSI CBSI3eM MEXKIY CYIIHOCTSMH, a TAKXKE I UACHTU(UKAIIUN TUTIOB dTUX
cBsi3eit. [[s aTOro Kaknmast CBS3b JOJDKHA OBITH IPOBEPEHA B 000MX HAIpaBJe-
HUSAX CJIEAYIONMM 00pa3oM: BBIOMpAETCS SK3EMIUISAP OJHOW U3 CYIIHOCTEH U
OTPEIEIACTCS, CKOJIBKO Pa3IMYHBIX SK3EMIUIIPOB BTOPOHM CYITHOCTH MOKET
OBITH C HUM CBSI3aHO M HA00OPOT.

KoHuenryansHas MojieNb NpeIMETHOW 00JIaCTH MOKET OBITh MOCTPOEHA
C HUCIOJIb30BAaHUEM CHCTEM aBTOMATHU3MPOBAHHOTO MPOEKTUPOBAHUS, MPEIIIO-
nararonmx npuMmeHenue merononoruu IDEF1X. OcHOBHOM 11€7IbI0 JAHHOUW Me-
TOJOJIOTUH SIBJSIETCS BBIPAOOTKA HEMPOTUBOPEYHBOTO HWHTETPHUPOBAHHOTO
OTpeNleNIeHNs] CEeMAHTHUYECKUX XapaKTepUCTUK JAHHBIX HA OCHOBE MOJX0J1a
«CYIIHOCTh-CBSI3bY, MPECTABIISAIONIETO CO00M KOMOWHAIIUIO PEISIITUOHHON TEO-
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puu T. Konna, merononoruu «Entity-Relationship» u nuarpamMmmel «cymHocTH-
oTtHoteHus» [1. YeHHa, JOMOTHEHHBIX OTHOIICHUSIMU KaTerOpU3aIuu);

— NpPoeKmuposarue npeodsapumelbHblX OMmHouleHul. ITOT dTall IPOEKTH-
pPOBaHUSI COCTOUT B TIOCTPOCHUH Ha0Opa MpeBapUTEIbHBIX OTHOIICHUHN U yKa3a-
HUU TPEIoJIaraeMoro NepBUYHOIO KJIro4a JUlsl KaKJI0ro oTHoieHus. [lepBona-
YaJIbHBIN Ha0Op OTHOIICHUN CTPOUTCSI B COOTBETCTBUH C BBIJICIICHHBIMU Ha JTHA-
rpamMMme MHGOPMAITMOHHBIMU 00BeKTaMH (CyITHOCTSIMU). Kaxaplii 00bEKT 0TOO-
paXkaeTcsi COOTBETCTBYIOIIEH PEJISIITUOHHON Ta0IuIel (OTHOIIIEHUEM);

— onpeoenienue no2uyeckol cmpykmypsl 6asvl danHuix. Ilocne moctpoe-
HUS TPEIBAPUTEILHBIX OTHOIIECHUN TPOBOJIUTCA aHAIN3 MPUCYTCTBYIOIIUX B
OTHOLIEHUHU (DYHKIMOHAJIBHBIX 3aBUCHUMOCTEN. B ciiydae HEOOX0AMMOCTH TPO-
BOJAUTCA JIEKOMITO3ULIMS OTHOLIEHUH C II€JIbI0 MOCTPOEHUS OKOHYATEIBHOTO
Ha0oOpa OTHOIIECHHI, COOTBETCTBYIOLIUX TpeOOBaHUAM HOpManu3auuu. Hopma-
JAU3a1usl OTHOILIEHUHN MPOBOJUTCS C IIEJIbI0 COXPAHEHUSI LIEIOCTHOCTU U HEIPO-
TUBOPEYMBOCTH 0a3 TaHHBIX;

— cxema 0a3vl OanHblx. JIOTHUECKYIO CTPYKTYPY pEIsIMOHHON 0a3bl 1aH-
HBIX OTOOPaKAIOT IpapUECKH B BUJIE CXEMBI JIAHHBIX B COOTBETCTBUU C OJHOM
U3 CYIIECTBYIOIIUX HOTAIui. Bee cBs3u sABNAIOTCS OMHAPHBIMU M MIPEACTABIISA-
I0T CO0O0M JIMHUM, JJI KOTOPBIX JIOJDKHA OBITH OMpEAesieHa CTETeHb MHOXe-
CTBEHHOCTH (T. €. OJIMH WM 00Jiee YJacCTBYIOT B CBSI3M) U CTENECHb 0053aTeIb-
HocTH. [Ipu 00s13aTeNbHOMN CBSI3M PUCYETCS] HETIPEPhIBHAS JIMHUSI, TIPU HE0O0s13a-
TEJTBLHOW — MYHKTUPHAS JIMHHS,

— cocmas uHgpopmayuonnoz2o odecneverus. Ha 0CHOBaHUM MOCTPOEHHBIX
OTHOIIEHUH U BBIJICTICHHBIX CIIPABOYHUKOB, U KJIIACCU(PUKATOPOB OMPEEISIOTCS
OpraHu3alMs CEeTH U ToJib3oBaTesne B ceTh, 00ocHOBbIBaeTcs BoiOOp CYB/I.
Br16op 1 o6ocHoBanue moaenn CYBJ «kmuent-cepBepy;

— onucatue uzuyeckou modeau o6azvl danuwvlx. IIpUBOIATCS XapaKTepH-
CTHKH JAHHBIX, COJCPIKAIINXCS B KaxaA0u 0aze maHHbIX. [[1s Kaxkgoro cTonbia
(momst) moypKeH ObITh ompezesieH ¢hopMar JaHHBIX — THUIT TAHHOTO (CUMBOJIb-
HOE, YHCII0, JaTa | T. 1I.), €T0 pa3Mep, MPU HEOOXOUMOCTH — TOUYHOCTH;

— AOMUHUCMPUPOBAHUE OA3 OAHHBIX.!

a) 3aIUTa OT HECAHKIITMOHHUPOBAHHOTO JIOCTYTIA;

0) aIMUHUCTPUPOBAHKUE TIOJIB30BATEICH M OpraHU3alvs TpaB JOCTyMa
KJIMEHTOB K JaHHbIM. [IpencraBnsercas UML-nuarpamma BapuaHTOB MCIIOJIB30-
Banus (USE CASE nuarpamma);

B) MOJICPKKA IIEJIOCTHOCTH JIaHHBIX M CCBHUIOYHOM IIEJIOCTHOCTH Ha
YpOBHE OTpEIEICHNUs JaHHBIX M HAa YpPOBHE MporpamMm (Co3laHue Mpoueayp,
TPUTTEPOB 0a3 TaHHBIX);

') OpraHu3alys JOCTyNa C yIaJeHHBIX KOMIIBIOTEPOB (KJIMEHTOB);

— KAuenmckoe u/unu CepBepHoe NPUIONCeHUA, 3anpocm, OTYCThI B CH-
CTEMC, KaOMHETHI Pa3HbIX HOHB3OB3T€HGI>1, (bYHKHI/II/I KaXa01ro Ka6I/IHeTa;
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— mecmupoeaHue npocpamm.

OpuenmupoeouHvlii nepeyeHb O0eMOHCHMPAUUOHHO20 Mamepuana K
6bINYCKHOUl K6ANUPUKAUYUOHHOU padbome npu pa3padomke uHpopmayuoHHo-
20 obecneuenus:

— CTPYKTypHasi cXxema IpeJIMETHOM 00JIaCTH CO CBS3SIMU MEXK]Y CYIIHO-
CTSAMU;

— ER-Mmozens naHHbBIX;

— CTPYKTypHas cxeMa 0a3 JTaHHBIX C BBIJICJICHUEM CBS3EH, IEPBUUHBIX U
BHEIIHUX KIIIOUECH;

— (usuueckas mozaenb b/1;

— OpraHu3alys KOMIBIOTEPHOUN CETU B MOJIENN «KIIUEHT-CEPBEPY;

— CTPYKTYpHO-(YHKIIMOHAIbHASA CXE€Ma CEPBEPHOIrO U KIMEHTCKOTO MpHU-
JIOKCHUM;

— UML-muarpamma BapuantoB ucnosszoBanusi (USE CASE nuarpamma);

— aJTOPUTMBI POrPaMM KJIMEHTCKOTO U CEPBEPHOTO MPUI0KEHUN;

— TECTUPOBAHHE MPOTPaMMBbI (OTYETHI, GOPMEI H T. I1.).

8) Ilpozpammmnoe obecneuenue cucmemut ynpasienus. Eciu tema BKP
Oyner kacaTbCs pa3pabOTKH MPOrPaAaMMHOIO OOECIEUEeHHs] aBTOMATU3WPOBAH-
HOW CUCTEMBI YIIPABJICHUS, TO 110 JTaHHOMY Pa3Aeiy CTYAEHThI JOJKHbBI U3YUUTh
Y MIPEJICTABUTh:

— mpebo8anusi K NPUKIAOHOM)Y NPOSPAMMHOMY obecneyeHuto. PopMyIn-
pYIOTCSl TpEOOBaHUS K COCTaBY, CTPYKTYpe U QYHKIIMOHAIBHBIM XapaKTEPUCTHU-
KaMm pa3pabaTbiBa€MbIX MTPOTPAMMHBIX CPEACTB U K UCIIOIb30BaHUIO TUTIOBBIX U
IIOCTABJISIEMBIX IPOTPAMMHBIX CPEJCTB;

— VKDYNHEHHAS  CIMPYKMYPHO-QYHKYUOHANbHAS CXeMd NpPOSPAMMHO20
obecneuenusi, B COCTaB KOTOPOTO BXOJUT pa3paldaTbiBacMbIi MPOrpaMMHBIN
MOJYJIb C YeTKOU (POPMYJIIMPOBKOM pEIIaeMbIX UM 3a/1a4;

— yHKYyUuU  NpuKIAOHO20 NpocpaMmHo2o obecneyenus. llpuBonsTcs
Ha3HAYEHUE W ONMHUCAHHME OCHOBHBIX (DYHKIIUM, KOTOPHIC TOJDKHO BBHITIOIHSTH
nmporpaMMHOe oOecriedeHue cuctembl. Ha pucyHkax mpUBOIUTCS AHarpaMma
(YHKIIMOHATBLHONW MOJENIM TPOTPAMMHOTO OO€CTeYeHHsI B COOTBETCTBHH CO
craggapramu IDEFO, UML wu peramuzarusi COOTBETCTBYIONIUX (YHKIIHM.
[IpencraBnsiercs UML-aunarpamma BapuantoB wucnoib3oBanusi (USE CASE
JrarpamMma);

— CIMPYKMypa u cocmas npocpammno2o obecnevenus. B nannom paszzaene
MPUBOJIAT MEPEUCHb M ONMKMCAHWE YacTel MPOrPaMMHOI0 O0ECIeUeHUs C yKa3a-
HUEM UX B3aUMOCBsI3€H U 000CHOBaHMEM BbIJEICHUS Kaxa0u u3 HuX. Kak npa-
BUWJIO, JUIS peanu3anuu (PYHKIHOHAJIBHBIX BO3MOXKHOCTEH MPOEKTUpyeMasi CH-
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CTEMa MMEET MOJYJIbHYIO CTPYKTYpPYy WM CTPYKTYpY Ki1accoB. MOIyJIBHOCTb
CUCTEMBI CIOCOOCTBYeT Oosiee JErKoMy MPOEKTHUPOBAHHUIO U PACTPEICICHUIO
TpyJa MEXJy nmporpamMmmuctami. [IpenmMymecTBo MOAYIbHOM CUCTEMBI COCTOUT
TaK)X€ B TOM, YTO OHA JIa€T BO3MOXKHOCTb Pa3BUTHUS CUCTEMBI, JIETKOCTh €€ MO/I-
Jep>KaHusl U THOKOCTh. Pe3ynbrar pazOueHus: mporpaMMbl Ha MOJTYJTU OOBIUYHO
IPUBOAUTCS B TaOJMUIIE, 3/1€Ch KE YKA3bIBAIOTCS UJICHTU(PUKATOPHI U OMKCHIBA-
€TCsl Ha3HAYEHHE KaXKJI0ro m3 HuUX. IIpuBOAMTCS XapakTepucTHKa BXOJHBIX U
BBIXOJIHBIX WH(OPMAIMOHHBIX TOTOKOB pa3padaThIBAEMOT0 MOJIYJIs, 000CHOBA-
HUE LEJIeCO00Pa3HOCTH Pa3pabOTKU OPUTHHAIBHBIX MOJAYJIEH MPOrPaMMHOTO
oOecreUeHus;

— cpedcmea paspabomku npocpamMmHoz2o obecneyenus. B nannom pasjue-
Jie TPUBOAAT IMEpPEYEHb METOJ0B NMPOTPAMMHMPOBAHMS U CPEICTB pa3pabOTKH
IPOrpaMMHOI0 00€CleUeHHusl C yKa3aHHUEeM 4acTeil, Mpu pa3paboTKe KOTOPBIX
CIIElyeT MCMOJb30BaTh COOTBETCTBYIOLIME METONBI M cpeacTBa. IIpoBoautcs
000CHOBaHME BbIOOpA TEXHOJOTUU IPOIPaMMUPOBAHUS U CPEACTB pa3pabOTKH;

— onepayuonHas cucmema. Y Ka3plBaeTCs HAMMEHOBaHUE, 0003HAYEHUE U
KpaTkas xapakTepucTthka BeiOpanHoii OC u ee BepcHH, B paMKax KOTOpoil Oy-
JyT BBITIOJHATHLCS pa3padaThiBaeMble MPOTPaMMbl, C 00OOCHOBAHHUEM €€ BHIOODA;

— onucaHnue ocHogHuix aneopummos. IlpuBonurcs UML-auarpamma mo-
CJIEIOBATEILHOCTH (WM OJIOK-CX€Ma) OpPUTHMHAIBHBIX, pa3paOOTaHHBIX aBTO-
pOM, aNTOPUTMOB pabOTHl OCHOBHBIX, 0 MHEHHUIO aBTOPA, MPOTPAMMHBIX MO-
nynert (1—3 OGrok-cxeMbl (quarpamMMmsbl), Kaxaas He O0ojee yem Ha 1 ctp. dop-
Marta A4);

— PYKOB0OCMB0 nob3oeameiisi. B pyKOBOJICTBE MOJIL30BATENS IPUBOISTCS:

a) o0IIMe CBEIECHMsI O MpOorpaMme: 00JacTb MPUMEHEHHMs], KPAaTKOE OIU-
CaHUE BO3MOXHOCTEM, YPOBEHb IIOATOTOBKH ITOJIB30BATEIIS;

0) yCJIOBHSI IPUMEHEHHMS MPOTPaMMBbl, MPU COOJIIOJIEHUH KOTOPBIX 00ec-
NIEYMBACTCA MPUMEHEHUE JAHHOIO CPEICTBA B COOTBETCTBUMU C HA3HAYEHUEM
(MUHUMAaJIBHBIE TPEOOBAHUS K anMapaTHOMy obecrnedeHuto, ucnoiabzyemas OC,
CYB/[ u npyrux nporpaMMHbIE CPEACTBA);

B) IOATOTOBKA K pabOTe: COCTaB U COJECpKaHUE AUCTPUOYTUBHOIO HOCHU-
TeJIsl JAHHBIX, MOPSAOK 3arpy3KH JaHHBIX W MPOrpaMM, HACTPOWKa MPOTpaMMBlI,
MOPSIOK MPOBEPKHU PabOTOCTIOCOOHOCTH;

T') BBIMIOJTHEHUE ¥ 3aBEPIICHHE MPOrpaMMBbl: OOpalleHne K Iporpamme,
JIOTUYECKAsl CTPYKTypa MEHI0 KOMIUIEKCA, MOCIEI0BATEIbHOCTh JEeUCTBHI
MOJIH30BATEJS TIPU BBHIMTOJTHEHUU TIPOTPAMMBI, COOOIIIEHUSI TTOT30BATEINIO;

1) pPEKOMEHIAINH TI0 OCBOEHUIO;

— npoepamma, Memoouxa u pesyibmamsl mecmuposarus. OOBbEKT UCIIbI-
TaHUI U KOMIUIEKTHOCTh UCHBITATENbHON cucTeMbl. Llenb ucnbiTanuii (yka3bl-
BAIOT 1I€JIM U 337]a4M, KOTOPBIE JIOJKHBI OBITh JOCTUTHYTHI M pELIEHBI B TIPOLIEC-
C€ UCTBITAaHUM);
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— mecmosvle npumepsvl I KOHTPOJS aJIeKBaTHOTO (PYHKIIMOHUPOBAHUS
pa3pabOTaHHOTO MPOrPAMMHOIO MOJYJISI U MPOTOKOJN (JUCTHUHT) PE3YyJbTAaTOB
PabOoTHI MPOrpaMMbI Ha 3TOM TECTOBOM MpPHUMEPE.

Opuenmupo6ounsvlii. nepeuenv O0eMOHCMPAYUOHHO20 mamepuana K
8bINYCKHOU KEANUPUKAUUOHHOU padome npu pazpadbomke NpoZPaAMMHO0
npooykma:

— YKpPYIIHEHHasl CTPYKTYpHO-(YHKIMOHAJbHAsI CXeMa IPOTrpaMMHOIO
o0ecrnie4yeHusi, B COCTaBe KOTOporo paboTaeT pa3padaTbiBaeMblii MOaynb. Pa3-
pabaTbIBaeMblii MOJyJb JOJKEH OBbITh BU3YyaJIbHO BBIJENIEH Ha oOmIel cxeme
(oOBeneH MTPUXOBON paMKO#, 0003HAYCH JPYTUM I[BETOM H T. II.);

— CTPYKTYpHO-(YHKIIMOHAJIbHASA CXeMa pa3padaThIBAEMOT0 MPOrpaMMHO-
ro MOJyJisi ¢ 0003HaUYEHUEM BXOJSAIINX B HETO (PYHKIIMOHAJIBHBIX 3JIEMEHTOB U
CBSI3e MEXIy HUMHU. B CBA3SIX HAANEXKHUT JAOCTYNHBIMU CPEACTBAMH BBIICIUTH
pa3nuyHble BUIbl UH(OOPMALMOHHBIX IMOTOKOB: CUMBOJIbHBIE U KOJIOBBIE MAacCH-
Bbl, OMHAPHBIE CUTHAJIBI MHAUKAIUU U YIIPABIECHUS, COOBITUHHYIO HH(POPMALIUIO;

— UML-muarpamma BapuanToB ucnonb3oBanusi (USE CASE nuarpamma);

— UML-guarpamma kinaccoB (Ipu HEOOXOUMOCTH);

— OCHOBHBIE MaT€eMaTHYECKUE COOTHOILIEHUS B BUIE (DOPMYJT U BBIPAKEHHUIA;

— UML-auarpamma mocnenoBatebHOCTH (OJIOK-CXeMa) ajiropuTMa pa-
OO0TBHI MOJYJISl C JOCTaTOUYHOM CTENEHBIO JeTaln3aluu (IIpU HAJIUYUU B paspa-
OO0TKE OPUTHMHAIBHBIX U HEOUEBHUIHBIX AJITOPUTMUUYECKUX PEIICHUN);

— n300pakeHus SKpaHHBIX (OPM B Pa3IMYHBIX pPeXUMax padOThl MPO-
rpaMMmbl (TIpH pa3paboTke UHTEPHEUCHBIX MOIYIICH);

— MarepHall, WUIIOCTPUPYIOLUIUII paboTy mporpamMmbl Ha TECTOBOM WM
peanbHOM NMPUMEpPE, C UCII0JIb30BAaHUEM I'PaPUKOB, TAOIUIL U TIp.

9) Asmomamusuposannoe padouee mMecmo CREUUAIUCMA CUCHIEMbL
ynpaenenus. Ecnu mianupyercs pazpabomams APM, To cnenyeT yka3arthb, MO-
yeMy HeoOXOJMMO aBTOMAaTHU3UPOBaHHOE pelleHne MMeHHO Ha 0aze APM cne-
[UAJIMCTOB MO paccMaTpuBaeMou MmpeaMeTHo obnactu. M moueMmy gaHHOeE pe-
LICHUE SIBJISICTCS HAWITYYLINM.

Obocnosanue npumenenusi APM cnegyer HayaThb C PacCMOTPEHHS X
BO3MOKHOCTEH: MH(POPMAIIMOHHO-CITPABOYHOE OOCITY)KUBAHUE, aBTOMATH3AIIUS
JIEJIONIPOU3BOJICTBA; PAa3BUTHIA THAJOT MOJb3oBaTens ¢ OBM; ucnonp3oBanue
pecypcoB kak [I9BM, tak u nentpansHoiit 9BM 115 penieHus pa3iuvHbIX 3a-
nady; (hopMUpOBaHUE U BEACHUE JOKAIbHBIX 0a3 TaHHBIX U UCIIOIb30BAHUE LIEH-
TpaIM30BaHHOUN 0a3bl JAHHBIX MPU HAIMYUU BBIUUCIUTEIHHON CETH; TIPEICTAB-
JIEHUE CEpBHUCa MOJIb30BATENIO HA paboyeM MecTe.

Jlasiee HEOOXOAMMO pacCMOTPETh Takue npenmyiiectsa APM, kak Hagex-
HOCTb, HA3Kasi CTOMMOCTb, COUETAHHE aBTOHOMHOTO M MHOTOIOJIb30BATEIBCKOTO
PEXKUMOB pabOTHI, BO3MOKHOCTH peanu3aiuu uarepderica APM apyr ¢ qpyrom u
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C LIEHTPAJIbHBIM ITyHKTOM, yJ10OCTBO MOJKIIOYEHHS] HOBBIX BHEIIHUX YCTPOMCTB.
YuuTbiBasgs KOHKPETUKY IIeJieBOro HazHaueHusi APM, HE0OXOAMMO HCXOIUThH B
00OCHOBAaHHMH W3 MPUHLHUIIA MAKCUMAJIBbHOW OPHEHTAMd HA KOHEYHOI'O MOJIb30-
BaTelsl, YTO OOBIYHO JocTuraercs agantamnreit APM Kk ypoBHIO €ro MOATrOTOBKY U
BO3MOKHOCTSIM €ro oOyueHusi u camooOyueHusi. B cBoro odepenp, STOT IPUHIUTT
TECHO CBSI3aH C MPUHIMIIOM MPOOJIEMHON OpUEHTAIlMU, TO €CTh C OpUEHTalueH
Ha pEeIlCHHE OIPEeIeTICHHOr0 Kiacca 3a/1a4, 00beJMHEHHBIX 00IIel TeXHOIOTuel
00pabOTKU JAaHHBIX, €AMHCTBOM PEKUMOB dKCIUTyaTaluu. B y3koM cMmbiciie, po-
OJIeMHasi OpUEHTAIMs 3aKJII0YaeTCsl B OPUEHTAllMM Ha aBTOMAaTU3allli0 KOHKPET-
HBIX (DYHKLUH, BBIIOJIHIEMBIX PAOOTHUKAMU 3KOHOMHUYECKUX CITYXO.

Crenyer OTMETHUTH TakKe YpOBEHb pa3BuTHsA APM, cpean KOTOPBIX BBI-
JEJISIOT: IOCTPOEHUE TUIIOBBIX (0a30BbIX) APM, opreHTHPOBaHHBIX Ha IPYMIIbI
KOHKPETHBIX I0JIb30BaTeNel; peanu3anus Ha 0a3ze Tunossix APM cneunanusu-
poBaHHbIX ((yHKIMOHANBHBIX APM); oObeauHeHHE CHEeIUaIn3UPOBAHHBIX
APM B nipo0sieMHO-OpUEHTHPOBAHHBIE KOMIUIEKCHl B PaMKax JOKaJIbHBIX pac-
Ipe/IeJICHHBIX CUCTEM 00paOOTKH JaHHBIX.

Bosmoxknoct APM 00BIMHO TECHO CBSI3aHBI C UX CTPYKTypHU3alllel U ma-
pameTpu3anuen, 3aBUCIT OT (PyHKIIMOHAJIBHBIX XapakTepucTtuk [I19BM, Ha koTto-
PBIX OHU OA3UPYIOTCSI.

[Tocne paccMOTpeHHUsI STUX BOMPOCOB HY)KHO OCTAHOBHUTBHCS Ha oOecreuu-
Baromielt yactu APM: Bonpocax opranuzariuu nH(OOpPMaIIMOHHON 0a3bl; BOIIPOCax
cenuUKy MporpaMMHOTO 0OecTieueH sI; BOIpocax 000CHOBaHUs OOIIE TeXHO-
JIOTMH 00pabOTKM JAAHHBIX; BOMPOCAX JMHIBUCTUYECKOTO 00ECHIEUEHUs], TMaJora;
BoMpocax Meroauieckoro ooecredenus, 'OCTos.

Onucanvue npoekmuoil yacmu MOXKHO IOCTPOUTH AHAJOTWYHO BBIIIE-
ONMKMCaHHOMY MaTepualiy.

Ocoboe BHHMaHUE YJETUTh OMHCAHUIO TEXHOJIOTHU cOopa, mepenayw,
00pa0OTKH U BbIJJa4u MHPOPMAIIMU U MOCIIEI0BATEILHOCTH Olepaluii, HaUnHas
oT criocoba cbopa nmepBUYHON MH(POpPMAIIUK, BKITIOYAIOIICH JIBA THUTIA TOKYMEH-
TOB (IIOKYMEHTBI, JAHHbIE M3 KOTOPBIX HCIHONB3YIOTCA I KOPPEKTUPOBKU
HOPMAaTUBHO-CIIPABOYHON MH(POPMALIUU, U JOKYMEHTHI, IIPEACTaBISAIONIUE Olle-
pPaTUBHYI0 MH(POPMALIMIO, UCIOJIB3YEMYIO ISl PacueToB), U 3akaHuuBas (op-
MUPOBAaHHUEM pe3yJbTaTHOW HMH(pOpMaluu, ee nepenadeit (Mo KaHaiaam CBsI3H,
Harpumep MojieMHas cBs3b, JIBC; unu nquckpeTHbiit criocod nepenadyun UuHGOp-
Maluu) U MEPOIPUATUAMU MO NEPEXOIY Ha HOBYIO OTUETHYIO JaTy. 3aTeM IpH-
BOJISITCSI CX€Ma TEXHOJIOTMYECKOro Ipolecca coopa, nepeaaun, oOpaboTKU U BbI-
naun UH(GOpMaLMK U MHCTPYKLIMOHHBIE KAPThl OCHOBHBIX OINEpalUi TEXHOIOTH-
YECKOTI'0 Mpoliecca, OTPAKAOIIUE MOOMEPAUOHHOE ONMUCAHUE TEXHOJIOTUU.

IIpoepammmnoe obecneuenue komniekca 3aday BKIIOYAET OOIIME MOJIO-
KEHUS, OTPAXKAIOIIUE CTAHJIAPThl M HMCIOJb30BaHHBIE BO3MOKHOCTH pa3zpado-
taHHOTO APM 1114 pemienust BRIOpaHHOTO KOMIUIEKCA 3a/1ay, a TaKkxke TpeOoBa-
HUS K allapaTHblM U OPOTPAMMHBIM pecypcaM JJisl YCHEUIHOM 3KCIUTyaTaluuu
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APM. 3xech ke MPUBOIUTCS OMHCAHHE MCMOJIb30BAHHBIX OMOIMOTEK, KOMITH-
JATOPOB, PENAKTOPOB CBA3M, IUIAHOB CO3JAHMs 3arpy304HBIX MOZIYJIEW U T. II.
3aTeM IpOU3BOAUTCS XAPAKTEPUCTHKA apXUTEKTYpbl IPOrpaMM U MpPEACTABIIS-
€TCsl CTPYKTYpPHOH CXeMOM makera (JE€peBOM BBI30Ba MPOLELYpP U IPOrPaMM).
[Tocne yero mpou3BOAUTCS OMUCAHHUE MPOTPAMMHBIX MOIYyJEH U Qaitios.

B kadecTBe pekOMEHIAIMU MOKHO MPEJIOKUTH CICIYIOIIUN MEPEUYCHb
BOIIPOCOB, TPEOYIOIMIMX PACCMOTPEHUS B paMKaxX OTUYETa 10 MPOU3BOJICTBEHHOMN
IIPaKTUKE!

— OIMCAaHHE CYIIECTBYIOLIErO0 TEXHOJIOTMYECKOro Ipoliecca, OpraHu3a-
nuu Ou3Hec- U MH(OPMAIMOHHBIX MporeccoB (¢ ucnosb3zoBanueM IDEFO,
ARIS, DFD, UML u np.);

— aHAJIU3 HEJO0CTAaTKOB (IPoOJIeM, Y3KHX MECT) B OpraHU3alMKU TEXHOJIO-
IMYECKOro mporecca, Ou3Hec- 1 ”HPOPMaLMOHHBIX MPOIIECCOB;

— (popmupoBaHuEe NPEUIOKEHUN MO aBTOMATU3aLUU CYIIECTBYIOLIETO
npoiiecca, OM3HEC-POLIECCOB (pelIeHus 3aAa4, KOMIUIEKca 3a/1ay, MOJICHUCTEM)
WIM MOJEPHU3ALMM CYLIECTBYIOIIEH CHCTEMBI YIPABICHUS C YY4ETOM aHAIN3a
YCHEMIHBIX TPOEKTOB-aHAJIOIOB B paccMaTpUBaeMOil 00JIacTH, pbIHKA ammapar-
HOTO U MPOrpaMMHOI0 oOecreyeHus, BbIOOpa TEXHOJIOTUH MOJEIUPOBAHUSA U
IIPOEKTUPOBAHUS CUCTEMBI aBTOMATU3ALMU U YIIPaBJICHUS;

— IOCTAHOBKAa 3aJlayd aBTOMAaTH3allMid TEXHOJOTMYECKOro Ipolecca,
OM3HEC-TIpoIIecCOB (penieHus 3aJa4, KOMIUICKCa 3ajad, MOJCHUCTEM) WA MO-
JEPHU3ALMY CYIIECTBYIOIIEH CHUCTEMBI YIPABICHHS C YKa3aHUEM LIEJIH U 3a]1a4
aBTOMaTHU3ALINH;

— MIOCTpPOEHUE U OOOCHOBAHME MOJIEIM HOBOM CHCTEMbl aBTOMAaTH3allUU
(c ucnonszoBanuem IDEF0, ARIS, DFD, UML u np.);

— MepeyeHb KOHTPOJIUPYEMBIX TAPaMETPOB TEXHOJIOTMYECKOTO MPOIIECCa;

— cnenudukanus (yHKIHMOHAIBHBIX TPEOOBaHUN K MPOEKTUPYEMOU CH-
CTeMe aBTOMATHU3allMi W YOPABIICHUS, IS KaXJ0H aBTOMAaTHU3UpyeMoil (yHK-
I[MY OMMCAaHUE BXO/1a U BBIX0/1a, aJITOPUTM BBITIOJIHEHHUS;

— crnenuduKkaius 1 000CHOBaHHE HE(DYHKIIMOHABHBIX TPEOOBAHMIL: Tpe-
OOBaHHUs K amnmapaTHO-NIPOTPaMMHOM cpezie (BBIOOp KOMILIEKCAa TEXHUYECKUX
CPEIICTB HUKHETO, CPEAHEr0 YPOBHS CUCTEMbI aBTOMATH3allMU, CETEBOM apXu-
TeKTypbl, porpaMmmuoro odecneuenus: SCADA-cucrema, OC, CYB/L, u T. 1.),
M0JIb30BaTENbCKUE TpeOoBaHUs (K OBICTPOJAEHCTBUIO, HAJEKHOCTH, MH(pOpMa-
IIMOHHOM 0€30TaCHOCTH, SPrOHOMHUKE CUCTEMBI U JIp.);

— MPOEKTUPOBAHUE CUCTEMbI YIIpaBJiICHUs: (OPMUPOBAHUE CTPYKTYPHOIA,
(GyHKIHMOHAJIBLHOM CXeM CHCTEMbl aBTOMATH3AIINY;

— 000CHOBaHHBIN BHIOOP anmapaTHOM W/WJIM MPOrPAMMHON YacTh CUCTe-
MBI YIIPaBJIECHUS;

— pa3paboTKa aaropuTMa yrnpaBJIeHUs;
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— MOJICTMPOBAHHUE CUCTEMBI YIIPABICHUSI.

[lepeuens BompocoB, Kacaomuxcsi 5—9 pasnenos, rmyOuHa U AeTanu3a-
IIUU BOIIPOCOB IPOEKTUPOBAHMS MOTYT U3MEHSTHCS B 3aBUCUMOCTH OT OCOOEH-
HOCTEW M3y4aeMol MpeAMETHON 00JIaCTH U MPEAINoIaraéMoil TeMbl IPAKTHKU U
oynymeit BKP.
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4 TEMATUKA BKP
4.1 Kak Bbl6opatb Temy BKP

OgHuUM M3 OCHOBHBIX WTOTOB MPOW3BOJCTBEHHON MPAKTHKHU SIBISETCS
chopmynupoBanHas Tema BKP.

B cooTtBeTcTBUM ¢ KBaNIM(PUKAITMOHHON XapaKTEpUCTUKON OakamaBpa
noarotoBku 27.03.04 «YnpapieHne B TEXHUYECKUX CUCTEMAX» BO3MOXKHBI Tie-
PEUYUCIICHHBIE HUKE OCHOBHBIE HalpaBiieHUs: TeMatuku BKP:

1) mpoeKTUpOBaHUE CUCTEM M CPEICTB YIPABICHUS B MPOMBIILICHHOW U
O0OOpPOHHOM OTpACIAX, B SKOHOMHUKE, Ha TPAHCIIOPTE, B CEIBCKOM XO3SHCTBE,
MEULHE;

2) uccleloBaHUE, aHaJIN3 U MOJICPHU3AINS CUCTEM M CPEJICTB yIpaBJe-
HUS B IPOMBIIIJIEHHON U 0OOPOHHOM OTpacisiX, B 9JKOHOMHUKE, Ha TPAHCIIOPTE, B
CEJILCKOM XO3SHCTBE, MCIMIIMHE;

3) co3maHue COBPEMEHHBIX allapaTHBIX CPEJICTB UCCICIOBAHHUS M TIPO-
€KTUPOBAHUA, KOHTPOJISL, TEXHUUECKOTO TMarHOCTUPOBAHUS U MPOMBILIUICHHBIX
UCIIBITAHUI CUCTEM aBTOMAaTUYECKOI0 U aBTOMATU3UPOBAHHOTO YIIPABIICHHUS;

4) co3gaHue COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB UCCIIEAOBAHUS U TIPO-
€KTUPOBAHUSA, KOHTPOJISL, TEXHUYECKOr0 TUarHOCTUPOBAHUS U NPOMBIIIJIEHHBIX
UCIIBITAHUN CUCTEM aBTOMAaTUYECKOI'O0 U aBTOMATU3MPOBAHHOTO YIPABIICHHUS;

5) coznmanue MHGOPMAIIMOHHOTO 0OECIICUeHHsI CUCTEM U CPEJICTB yIIpaB-
JIEHUsl B IPOMBILUIEHHOW U 0OOPOHHOM OTpaciisiX, B 3KOHOMHUKE, Ha TPAHCIIOP-
T€, B CEJIbCKOM XO35IICTBE, MEULIMHE;

6) pa3paboTKa METOJIOB U CPEICTB MPOSKTUPOBAHUS, MOJICIUPOBAHUSI, JKC-
NIEPUMEHTAIIHOTO UCCIIE0BAHUS CUCTEM aBTOMAaTHU3aLMH, YITPABICHUSI, KOHTPOJIA,
TEXHUYECKOTO IMarHOCTUPOBAHUS U UH(DOPMALIMOHHOTO 00ECTICUECHNUS;

7) mpukiagHas HaydHas paboTa B 00JIaCTH aBTOMATH3AI[MM M MPUMCHE-
HUS MaTeMaTHYEeCKUX MOJENIe U METOJIOB B YIPaBICHUU TEXHUYECKUMH OOb-
€KTaMH.

[Tpu pazpabotke BKP ciemyer mpyMeHsATh HOBbIE TEXHOJIOTUM aBTOMATH3a-
LIUU U YIIPABJIEHUSI, COBPEMEHHBIE METO/IbI MOJIEIMPOBAHUS U TPOESKTUPOBAHUSL.

enecoobpazno, ytoObl BKP Ob11 0XxBaueH komniexc 3ad0au npeIMEeTHON
oOnactu He MeHee Tpex U He Ooinee matu. [lon 3agauelt cieayer moHUMATh ajl-
TOPUTM HJIM COBOKYMHOCThH aJITOPUTMOB 00pabOTKH U (HOPMUPOBAHUS PE3YJib-
taTHOW MH(popmauuu. [Ipu 3ToM 00BEM OXBaTa CHCTEMBI aBTOMATU3ALUU U
YIOPABJICHUS U €€ KOMIIOHEHTOB B KaueCTBE OOBEKTOB MPOCKTUPOBAHUS MOXKET
OBITh OT aBTOMAaTHU3alLlMU OTJEIBHOTO OM3HEC-TpoIecca A0 CUCTEMbl aBTOMATH-
3alliy LIeJIOr0 TEXHOJIOTMYecKoro mpouecca. B mepBoM ciyuyae Gosibliee BHU-
MaHUE yJensieTcsl pa3paboTke alropuTMOB pabOThl cUCTEMBbI, pOpMATOB mepe-
Ja4¥ TaHHBIX, IPOIPAaMMHUPOBAHUIO, BO BTOPOM — CHUCTEMHOMY IPOEKTHUPOBA-
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Huto. B mobom ciydae He06X0IMMO pa3paboTaTh CTPYKTYPY CUCTEMBI yIpaBiie-
HUS, OCYIIECTBUTH BEIOOP 000PYI0BAaHUS U MOJIETTUPOBAHNE PaOOThI CUCTEMBI.

HazBanue Tembl BBITYCKHOM KBaTU(UKAIMOHHON pabOThI JOIKHO OBITH
KpaTKUMU, OTPaKaTh 0oMunanmy (OCHOBHOE cojepkaHue) npoekra. Hazpanue
TEMBI Yallle BCEro COCTOUT W3 JBYX YacTel: B MEPBOM YaCTH YKa3bIBa€TCs CYTh
paboThl, BO BTOpoii — 00BeKT paboTsl. Hanmpumep, «MukpomporeccopHas cu-
CTeMa yIpPaBJIEHUS YCTAHOBKU MHIYKIIMOHHOTO HarpeBay.

W3 Ha3BaHUs TEMBI TOJDKHO OBITH SICHO, YTO KOHKPETHO pa3padaThiBaeTCs
B JaHHOW pabore. He momyckaeTcst BBIOJIHEHHE paOOThl HA OTBICUEHHYIO Te-
My, Hampumep «MuKpompoleccopHasi CUCTEMa YIPABJICHUS», TOJKHO OBITH
TOYHO YKa3aHo, AJI1 4ero Wiu JJisg KOro BejeTcs pazpadborka («Mukponporec-
COpHas CUCTEMa YIpaBJ€HUS YCTAaHOBKM WHIYKUIMOHHOTO HarpeBa»). He mo-
IyCKaeTcsl B Ha3BaHUM pabOThl HCIONB30BaTh ciI0BO «Pa3paboTka» (BMeCTO
«Pa3paboTKka yCTaHOBKM MHAYKIIMOHHOTO HAarpeBa CTAJIbHBIX TPyO», HEOOXO-
JTUMO — «Y CTaHOBKA UHYKIIMOHHOT'O HAarpeBa CTAJIbHBIX TPYO»).

Ha3anue tembl BKP moxer cocTosTh U3 Tpex wiM 0oJiee yacTeil mpu
HEOOXOJIMMOCTH YTOYHUTb 33/1a4y, Cpely pa3pabOTKH U T. 1.

Lenecoobpazno, ytoObl BKP oxBaThiBasia komniexc 3aoau MpeIMETHOU
obnactu. Ilon 3amayeil cieayeT NOHUMATh AJITOPUTM MM COBOKYIHOCTb aJro-
pUTMOB 00pabOTKH U (HOPMHUPOBAHUS PE3YJITATHON MH(DOPMALIUU.

XKenatenbHo, 4T0OBI (HOPMYITUPOBKA TeMbl OakaJaBPCKOW pabOThl ObLIa
TaKoBa, YTO Mpu ee 3anmre Ha 3aceqanuu ['AK ujeHbl KOMUCCUM CMOTJIN OBl
BBIHECTH OJHO3HAYHOE CY)KJEHUE HE TOJBKO O BO3MOYKHOCTH IPUCYKJIECHHUS CO-
MCKATeIl0 CTeNeHn OakallaBpa, HO U MPUHITh PEKOMEHJAIMK O BO3MOKHOCTHU U
1eJ1eco000pa3HOCTH MPOJIOJKEHUSI 00YUEHHs CTY/IEHTa Ha CIIEAYIOIEH CTyIeHH
oOpa3oBaHusl.

4.2 NMpumepHblie Tembl BKP

1) CucreMa ymaneHHOro KOHTPOJIA TEXHOJOTMYECKUX IapaMeTpPOB B ra3opas-
JEITUTENbHBIX CTAHLUSAX.

2) Amnanor RS-tpurrepa Ha 0CHOBE HEHPOHHOU CUCTEMBI.

3) Cucrema ynpaBieHUsl IPOU3BOJCTBOM OYMILIEHHON BOJBI.

4) Cucrema cOopa JaHHBIX JUIsl yueTa pacxo/ia rasa.

5) HWHdopmamnmonHoe obecrnieueHUE CHUCTEMbI OLIEHKH MPOU3BOAUTEIBLHOCTH
JIOKAJIbHBIX BBIYMCIUTENBHBIX CETEH MPEAIPUATHS.

6) Cucrema aBTOMaTHYECKOTO YIPABIECHUS YPOBHEM >KUIKOCTH B LIUCTEPHE.

7) ABTOMaTHU3MpOBaHHAs CHCTEMa YIPaBJICHUs KPECJIOM BOAUTENS aBTOMOOU-
T8

8) MukponporeccopHasi CUCTeMa KOHTPOJIsI MaruCTpaJIbHOToO He(TENpOBOIa.

9) Cucrema ynpaBieHUs aBTOHOMHBIM 3HEProo0ecrneyeHneM Mponu3BOICTBEH-
HOTO LIeXa.
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10) Cuctema KOHTpOJISI U YIPABICHUS MUKPOKIMMATOM B MPOU3BOJICTBEHHOM
MOMEIIICHHUH.

11) VYmnpapieHue nepeMenieHueM Tella MHTEIUIEKTYaIbHbIM POOOTOM.

12) Cuctema MOHUTOPHHTA U YIIPABJICHUsI HA OCHOBE paJliouHTepdeiica.

13) MuKpOKOHTpOJUJIEpHas CUCTEMa YIpaBiIeHUs J1a00pPaTOPHBIM HUCTOUYHUKOM
MUTaHUS.

14) Nndopmanmonnoe obecriedeHre (HOPMUPOBAHUS JUIUTEILHOCTU YIPABIIs-
IOLUX CUTHAJIOB B JJalITUBHBIX CUCTEMAaX YIIPABJICHHUS.

15) Crnepnsmiasi cucteMa yrpaBieHHs] TEMIIOM ITPOU3BOJICTBA (TIOCTABOK).

16) ABTOMaTH3alUs YIPABICHUS JOKYMEHTOOOOPOTOM CHUCTEMbI MEHEIKMEHTA
KauecTBa B Oropo ympasnenus kauectsoM MOA CO PAH.

17) IIporpamMHasi peanu3anus alropuTMa UACHTHUPHUKAIUU OOBEKTOB YIIpPaB-
JICHUSL.

18) ABTOMATH3UMpOBAaHHAsI CHUCTEMa IMpHeMa KOMMYHAJbHBIX IUJIATEXKEU st
npeanpusatuss Y MII r. Tomcka «I opoackoe KUIHITHOE XO35UCTBOY.

19) IIporpamma pacueTra THAPABIUYECKOTO COMPOTUBICHUS 3aJIBUKKHU TPYOO-
MIPOBOJIa B MPOMEKYTOYHOM COCTOSIHUU.

20) IIporpammuoe o6ecnieuenne ACYTII YIICB ¢ ucnonb3oBannem SCADA-
cuctembl WIinCC.

21) OnTumuzanus BEKTOPHOTO YIPABICHUS aCHHXPOHHBIMHU 3JIEKTPOJBUTATE-
JSIMU.

22) MojnepHu3aiusi CUCTEMbl aBTOMaTHYECKOTO PEryJIMpOBaHUsS KOTioarpera-
TOB Ha KOTEIbHONW MBUIBIPKMHCKOTO Ta30KOHAEHCATHOTO MecTopoxaeHuss OAO
«Tomckrasnpom» Ha OCHOBE MPOTPAMMHUPYEMBIX JIOTHUECKUX KOHTposuiepoB DeltaV.

23) CuHTe3 yrnpaBlieHUs IBIKEHHUEM KOJIECHOTO MEKaHYyM-pOoOOTa 10 KPUBOJIH-
HEWHOU TPaEKTOpUHU

24) PazpaboTka poboToTexHndeckoit cucreMbl Ha 6aze MK XXXXX

25) Pa3zBuTue TEXHOJOTMH NPUMEHEHUE TEOPUM aBTOMATOB [UJISl YIPABIICHUS
MHOTOAareHTHBIMH POOOTOTEXHUYECKHUMH CUCTEMaMU

26) UccnenoBanue pexxuMoB pabOThl poOOTa-MaHUMYIISATOPA, B3aUMOJICHCTBY-
IOILIETO C YIPYrOoM Cpeaou

27) MopaenupoBaHue TMHAMHKH JIBUKEHHUS MUKpopoOoTa Ha 6a3ze XX XX

28) Cucrtema KOMILJIEKCHOTO aHAJIW3a JIBIKEHUS MOOMIILHOTO poboTa

29) UccnenoBanue MpOTOTUIIA CUCTEMBI YIIPABIECHUS MOOMILHBIM POOOTOM JIJIst
pELIeHHS 3a/1a4 MOHUTOPHUHTA B CUCTEMAX « Y MHBIN JOM»

30) Pa3zpaborka WEB-koH(purypaTtopa BH3yanu3aluu COCTOSHHS MOOUIBHOTO
pobota

31) ABTOMAaTM3MpOBaHHAs CUCTEMa YIPABJICHHUS POOOTU3MPOBAHHBIM IPOIIEC-
COM.

32) PazpaboTka poOOTa-IOMOIIIHUKA.

33) UccnenoBanue anropuTMOoB yIIpaBJeHMs IPyIIIaMy aBTOHOMHBIX POOOTOB.

34) Pa3zpaboTka anroputMa pabOThl CUCTEMbl HABEJCHUS U CKaHUPOBAHUSI IJIs
MOOMJIBHOTO JIUJIAPHOTO KOMILJIEKCa
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5 METOOANYECKUE YKA3AHUA MO CTPYKTYPE
N O®OPMIJIEHUIO OTYETA NO NPOU3BOACTBEHHON
NPAKTUKE

5.1 CTpyKTypa oT4yeTa

CrpykTypa OTYeTa MO MNPOU3BOJCTBEHHON MPAKTUKE BKJIIOYAET HAOOp
CIEIYIOLUX 00A3amenbHbIX IEMEHTOB:

1) TUTYIBHBIHN JIUCT;

2) 3a1aHue;

3) ornaBineHwueE;

4) BBeicHUE;

5) ocHOBHasI 4acCTh JJOKYMCHTA;

6) 3aKIr04YcHHE;

7) cokpawenust, 0603HaueHUs, MePMUHBL U ONPEOeIeHUsL,

8) CIIMCOK MCTOIB30BaHHBIX HCTOYHUKOB;

9) npunosrcenus.

Dakyremamuenvimu (He00s13aTETLHBIMU) AJIEMEHTAMU OTYETa SBJISIOT-
Csl IPUJIOKEHUE, TIEPEYHU YCIOBHBIX 0003HAUYEHUHN, COKpALIEHUH U TEPMUHOB.

Tumynvuslii Aucm CIIy>XUT 00JI0XKKOU TokyMeHTa. [Ipumep opopmiieHus
TUTYJIBHOTO JicTa puBeaeH B [Ipunoxenuu b.

3aoanue na npouseoocmeennyio npakmukxy ohopMisIeTcs B CTaHIaPTHOM
Buje. [11a61oH 3anaHust TpUBENICH B TPUIIOKEHUU B.

Oznagnenue BKIIOYACT: BBEJACHUE, HAMMEHOBAHUS BCEX IJaB, pa3elioB,
NOApa3eIoB, MyHKTOB (€CIM OHM MUMEIOT HAUMEHOBAHUS), 3aKJIIOYEHUE, CITH-
COK HCMOJIb30BAaHHBIX HCTOYHUKOB, MpUIOXKeHUs (npu Hamuuuu). CTpoKu
OrJIaBJIEHUS 3aKAaHUMBAIOTCS YKA3aHUEM HOMEPO8 CMpPAaHuy, Ha KOTOPHIX pac-
MOJIOKEHO HAYA10 COOTBETCTBYIOLIEH YaCTH TOKYMEHTA.

3aronoBok «OrmaBieHne» (C MPONMUCHON OYKBBI) pa3MeNialoT B IIEHTPE
CTPOKH (CUMMETPHYHO TEKCTy). HanMmeHoBaHMs, BKIIOUCHHBIE B COAEpKaHUE,
3aMKUCHIBAIOT CTPOYHBIMU OyKBaMH, HAUWHAsI C IPONUCHON OykBHI. Cojiepkanue
BKJIIOYAETCS B 00LIEE KOJIMYECTBO CTPAHUIL JOKYMEHTA.

Beeoenue nomxHo conepxarb oOlIME CBEJACHUS O MPOBEJACHHOM HCCIe-
JIOBAaHWU BO BPEMs IMPOU3BOJICTBEHHON MPAKTHKU. B HEM HEOOX0IMMO OTPa3UTh
aKTyaJJbHOCTb BHIOPAHHOW TEMBbI, 11eJIb U 3aJlauH, peliacMble BO BpeMs IIPaKTH-
KM, YKa3aTh CYOBEKT (KOHKPETHOE MPEANpHUsITHE), OOBEKT (TEXHOJIOTUYECKUMA
npoiiecc, OU3HEC-POLECChl, MPOUCXOSAIINE HA JAHHOM MPEANPUITHH), HC-
MOJIb3YEMbIE METOJIUKH, TPAKTUYECKYIO 3HAYUMOCTbh MOJYYEHHBIX PE3yJIbTaTOB.

Takxe HE0OXOAMMO MEPEUUCTUTH BOMPOCHI, KOTOPBIE OYyAyT paccMoTpe-
HbI B OTYETE, BBIICIUB T€, KOTOPHIE MPEIOIaracTcsi peliuTh NPaKTUUYECKU Ha
OCHOBE TEOpPETHUYECKUX uccienoBanuil. O0beM BBeACHUS JOJIKEH ObITh HE 00-
jee 2—3 cTpaHULl U HE MEHEE OJTHOW MOJTHOW CTPaHULIBI.
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B 3aknwuenuu HeoOX0aUMO cJielaTh KpaTKUE BBIBOJIBI U OLICHKY IOIY-
YEHHBIX BO BpEMs MPOM3BOJCTBCHHOW MPAKTHKHA PE3YJIBTATOB, OMPEICITUTH
HaIpaBJICHUS JaJIbHEHIIEH paOoThl, YETKO CHOPMYJIUPOBATH TEMY BBIIYCKHOU
KBaJIM(DUKAIIMOHHOMN paboTHI.

Cnucok ucnoyib308aHHbIX UCMOYHUKOG COIEPXKUT OuOmmorpaduyueckoe
OMHCaHUE BCEX JIMTEPaTypPHBbIX HCTOYHUKOB, UCIIOJIb30BAHHBIX B OTYETE IO MPO-
M3BOJICTBEHHOU mpakTuke. CBEACHUSI 0 KaXKJOM U3 UCTOYHUKOB PaCIOararoT B
Nopsiike MX yrnoMuHaHUsI B TekcTe. CChUIKM Ha HWCIIOJIB30BaHHBIE MCTOYHUKH
MIPUBOJIATCS B TEKCTE OTYETA B MOPSIIKE WX YIIOMUHAHUS B KBaJIPATHBIX CKOOKax
(mpunoxenue I'), 1 COOTBETCTBEHHO (OPMHUPYETCs CIIUCOK. Ecin Ha Kako#-1mm60
HMCTOYHHUK HEOOXOMMO CENATh CChUIKY HECKOJBKO pa3, TO B CIIUCKE OH (PUTYpH-
pYET oA HOMEpPOM, IIPUCBOEHHOM €MY MEPBBIN pa3, T. €. B CEPEANHE, KOHIIE pa-
60T1b1 MOTYT OBITH cchUIKHU [1], [2] 1 T. 1. HU B KOEM CJIYYAE HE nenaiite
CCBUTOK Ha NCTOYHHWKH B BHJIE€ CHOCOK B ITOJCTPOYHUKE BHU3Y CTPAHUIIBI.

O6pa3snpl 6MOIMOTrpadUUECKOro onmMcaHus HaunboJiee BaXKHBIX THUIIOB JIH-
TEepaTypHBIX UCTOYHUKOB (C y4yeTOM TpeOOBaHMII HOPMATHUBHBIX TOKYMEHTOBR)
PUBEJEHBI B IpuiiokeHuu /1.

B npunoswcenuu MoryTt ObITH pa3MeElICHBI JOMOJTHUTEIbHBIE MaTePUAIIbI
(cxXeMbl, JUarpaMMbl, TaOJIHUIIbI, TPOTPAMMHBIC KOJIBI U T. 11.).

5.2 O6wme nonoxeHusi No opopMrieHnIo0 oTyeTa

Otuer HEOOX0AUMO OPOPMHUTH B COOTBETCTBHM C OOpa30BaTEIbHBIM CTaH-
napToM yHuBepcuteTa «O0paszoBaTenbHbId cTaHaapT By3a OC TYCVYP 01-2013.
PaboThl cTyaeHueckre 1Mo HampaBJICHUSIM MOJITOTOBKH U CHEIIMATIBHOCTSIM TEXHU-
yeckoro npoguist. Oomue TpedoBaHus U mpaBuiia ohopMiIeHUs» (IPUKa3 peKTopa
ot 03.12.2013 r. Ne 14103), 03HAKOMHUTBCSI C KOTOPHIM MO>KHO Ha O(UITUATEHOM
caiite yauBepcuteta (https://storage.tusur.ru/files/40668/rules_tech 01-2013.pdf).

B stoM paznene nprBeaeHbl OCHOBHBIC TPEOOBAaHUS MO0 O(POPMIICHUIO OTUETA.

K odopmnenuto otueta mo mpou3BOJICTBEHHON MPAKTUKE HA MEPCOHAb-
HOM KOMITIbIOTEpE MPEIBABISIOTCS Cleyrolue o01ue TpeboBaHus:

1. O0muii 00beM MaIIMHOIKMCHOTO TEKCTa, 0€3 MPHMIIOKCHHH, JTOJKEH
cocTtaBisiTh 25—30 cTpaHUIl AJis OTYeTa MO MPAKTHKE M0 MOJYYEeHUI0 Mpo-
(eccOHAJILHBIX YMeHHI U OoNnbITa NMPO¢ecCHOHATBHON AesiTeIbHOCTH; 35-
50 cTpaHuIl A7 OTYETA MO NPeIIUIIOMHOMN NPaKTHKE.

2. Tekct otuyera noymkeH ObITh HamevaraH mpudtom Times New Roman
12—14 pa3mepa ¢ MeKCTPOYHBIM HHTEPBAJIOM 1,5 Ha OJTHON CTOPOHE CTaH-
JapTHOTO JIucTa O6eyor ogHocOpTHOM Oymaru gpopmata A4 pazmepom 210 x 297
MM.

3. TekcT crnemyeT BBINIOJHSTH, YCTaHABIMBAS CIACAYIOIINE pa3MeEphl I10-
nei: neBoe — 30 mm, mpaBoe — 10 mm, BepxHee — 20 MM, HUKHEee — 20 MM.
Pa3mep ab3amHoOro orcTymna JI0JbKeH ObITh OJJMHAKOBBIM 110 BCEMY TEKCTY pabo-

38



Thbl, PEKOMEHIYEMBII pa3mep ad3anHoro orcryna 12,5 MM, BbIpaBHHUBaHUE TEK-
CTa — IO IIHUPHUHE.

4. Koutypsl OyKB M 3HAKOB JOJDKHBI ObITH 0€3 opeojia W pacIlibIBaio-
mieiics kpacku. HachleHHOCTh OyKB JJOJIKHA ObITh POBHOM B IpeAeiaX CTPOKH,
CTpaHUIIbI U Bcel pabOTHI.

5. Tabnuipl, pUCYHKH, CXeMbI, rpaduku, ¢poTorpaduu u JIp. B TEKCTE OT-
YeTa MU B NMPWIOKEHUU JOJDKHBI OBITh BBIIOJIHEHBI HAa CTAHAAPTHBIX JHUCTaX
¢dopmara A4. Tabauupl U WUTIOCTPALIMU OOJBIIOrO pa3Mepa JOMYCKAeTCsl Bbl-
MOJIHATh Ha JPYTUX CTaHAAPTHBIX (opMmarax, MpU STOM OHH JOJDKHBI OBITH
cinoxeHnbl Ha popmat A4 «rapmonukoi» mo 'OCT 2.501.

6. Bce cTpaHuIlbl, BKIIIOYAs WUTIOCTPAIIMU M TIPUIIOKEHUS, HYMEPYIOTCS
no nopsanky. IlepBoit crpaHuneil cuuTaeTcsl TUTYJIBHBIN JUCT, HA HEM Ludpa
«1» He cTaBUTCS, TaKKe Ha JINCTE «3aJaHue Ha TPOU3BOACTBEHHYIO MPAKTUKY
u ctpanule «OriaaBiaeHue» HOMEpPa CTPaHULl HE CTAaBATCS, HO YYUTBIBAIOTCS IIPH
obuieit Hymepanuu. [opsIKoBbIIl HOMEp eYaTaeTcsl 0 HEeHTPY BEPXHero no-
JISl CTPAHULIBI, HAYMHAS CO CIEAYIOIIEW CTPAHULBI IIOCIIE OTJIABIICHU.

/. PaboTa nomkHa ObITh IEPETUIETEHA U UMETh O0JIOKKY.

5.3 [leneHue TeKkcTa oT4yeTa

Texcr pa®oThI pa3enstoT Ha pa3Aesibl U MOApa3Aeibl (TJIaBbl U Maparpa-
¢b1). BHyTpr moapas3nenoB BRICISIOT MyHKTHI, KOTOPBIC TIPH HEOOXOIUMOCTH
MOTYT OBITh pa3/ieJIeHbl Ha MOAMYHKTHI. KaxXIp1il pa3aen pekoMeHyeTcs Haun-
HaTh C HOBOTO JIUCTA (CTPaHUIIbI).

Paznensl (3a UCKITIOUEHHUEM CTPYKTYPHBIX 3J€MEHTOB paboThl «Oriasiie-
Huey, «CokpaieHus, 0003HaueHus, TePMUHBI U ompeaencHus» u «CHucok uc-
MOJIb30BAHHBIX MCTOYHHKOBY») JOJKHBI UMETh MOPSIAKOBBIE HOMEpa, 0003Ha-
YCHHBIC apaOCKUMH MUdpamMu U 3allMCaHHBIC TIEPE] COOTBETCTBYIOIIUM 3aro-
JIOBKOM.

[Toapa3aensb! U MyHKTHI JOJKHBI UMETh HYMEPAITUIO B TIPEIeNIax KaKI0TO
pasziena Wiy mojipasjesa; MoAMyHKTh — B Mpeaenax myHkTa. OTaenbpHbIe pas3-
JIETBI MOTYT HE UMETH MOJIPa3/ICJIOB U COCTOATHh HEMOCPEICTBEHHO U3 ITyHKTOB.
Ecnu paznen nnu moapasien COCTOUT U3 OJHOTO MYHKTa, TO HyMEPOBaTh €ro He
cienyer. Todka B KOHIIE HOMEPOB pa3JeioB, MOAPa3AeIoB, TyHKTOB, MOAMYHK-
TOB HE CTaBUTCA.

Pa3znenbl u moapasaensl JOJDKHBI UMETh 3arooBKU. [IyHKTBI, Kak MpaBH-
JI0, 3aTOJIOBKOB HE MMEIOT. 3ar0JIOBKU JIOJDKHBI YETKO M KPAaTKO OTpa)xaTh CO-
JepKaHue pas3feioB U IMojpasaeioB (rjaaB u naparpadon). Odopmiienue 3aro-
JIOBKOB JIOJDKHO COOTBETCTBOBATH €AMHOMY CTHIIIO (hOpMATUPOBAHUS, TIPUHS-
ToMy B pabote. Jlomyckaercs BbIJIEJIEHUE 3ar0JIOBKOB pa3MepoM U (WIJIH) KUp-
HOCTBIO TIpudTa.
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3aroJioBKM CIIEIYET BBINOIHATh MOCEPEAUHE CTPAHULBI C MPOMUCHOM
OykBbI 0€3 TOYKHM B KOHIIE, HE MOAYEpKUBas. B HymepyeMbIx paznenax mepen
3aroJIOBKOM MOMEILAI0T HOMEpP COOTBETCTBYIOIIETO pa3jeiia Wi Moapa3iena.
[lepeHochl CI0B B 3arojloBKax He JOIYyCKaloTcs. Eciu 3arojloBOK COCTOUT U3
JBYX MPEUIOKEHUN, UX Pa3AEIIAI0T TOUYKOM.

Paccrosinre mo BepTUKalu OT TEKCTa JI0 3aroJioBKa U MEX]y 3aroJIOBKOM
U TEKCTOM, a TAK)KE€ MEKy 3aroJIOBKaMHy paszfiena U MoJpasziesa J0IHKHO ObITh
PaBHO YJIBOCHHOMY MEXKCTPOUYHOMY PACCTOSIHHIO (BCTaBKa «IIyCTOM» CTPOKH C
OJIMHAPHBIM UHTEPBAJIOM).

[Tpumep odopmienus pparmenta pabOThI MPUBEIEH B MpUioxKeHUu I

5.4 Tabnuubl, unncTpauum, hopmynbl

Tabauubl IPUMEHSIOT JJIS Ty4Iedl HarJISIIHOCTU M y1I00CTBa CPAaBHEHUS
ITOKA3aTeIICH.

Tabnuub! cieBa, cripaBa U CHU3Y, Kak MPaBUIIO, OTPAHUYUBAIOT JIMHUSIMHU.
I'onoBka TabnuIbl JOKHA OBITH OTAEJIEHA JJUHUEN OT OCTAJILHOM YacTH Ta0JIH-
1bl. Pa3fensiTe 3arosioBKU U MOJ3aroJiOBKM OOKOBUKA U Tpad AMaroHaIbHBIMU
JUHUSIMU HE JlonyckaeTcs. PekoMeHayemasi BbICOTAa CTPOK TaOJIMIIBI — HE Me-
HEee 8 MM.

I'pady «Ne ni/m (HOMep MO MOPSAIKY)» B TAOJMILy BKJIIOUATh HE JIOMyCKa-
etcsi. [Ipu HEOOXOIMMOCTH HyMEpaIlMu MapaMeTPOB MOPSAKOBbIE HOMEpPA yKa-
3bIBAIOT B OOKOBUKE TAOJIMIIBI MIEPE]T UX HAMMEHOBAHUEM.

Hywmeparus rpad tabnuibl apabckumu 1udpaMu JOMYCKAeTCsl B T€X CIY-
gasx, KOrja B TEKCTE pabOThl MMEIOTCS CChUTKHM HA HUX, MPHU JICICHUHA TaOINIIBI
Ha YacTH, a TakXKe MPHU MEePEeHOCE YacTH TaOJMIIBI HA CIASAYIOIMMM JIUCT (CTpa-
HULLY).

Bce Tadannbl HYMepPYIOT B Ipeesax pasjaena apaObckuMu mudpamu.

Han neBpiM BepXHUM YTJIOM TaOIHIIBI TOMEMIAIOT HAAMUCH « Tabnuia» c
yKa3aHHEM HOMepa TaOiuIll, Hanpumep: «Tabnuia 2.1» (nepBas TabiauIa BTO-
poro pazzaena), «Tabnuma B.5» (nmstas tabnuima npunoxenus B).

Ecnu ctpoku mim rpadsl TabIUIBl BEIXOJAT 32 GopMaT CTpaHUIIbl, €€ Je-
JISIT Ha Y9aCTH, TIOMEIasi OJHY YacTh MO APYTO WIH PSIOM, TIPU ITOM B KXKIOH
Y4acTH TaOJIUIIbI IIOBTOPSIIOT €€ TOJIOBKY U OOKOBUK.

CrnoBo «Tabnuia» yka3plBarOT OJIMH pa3 CjeBa HaJ MEPBON YacCThIO Tal-
JIUIIBI, HAJl IPYTUMU YacTsIMU NMUIIYT ciioBa «lIpomomkenre Tabiuiby ¢ ykaza-
HUEM HOMEpa TaOIHUIIbI.

Ecnu B KoHIIEe cTpaHulbl TAOIUIA TPEPHIBAETCS U €€ MPOJI0JKEHHE OyIeT
Ha CJIeAYIONIEH CTpaHuIlEe, B IEPBOI YaCTH TAOIUIHI HIDKHIOIO TOPU30HTAIHHYIO
JIMHUIO, OTPAHUYUBAIONIYIO TaOIUILy, HE TPOBOJISIT.
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Tabnuma moxxetT uMeTh Ha3Banue. HazBanue TaOiHIIbI JOKHO OTPakaThb
coJiepaHue, ObITh TOYHBIM, KpaTKuM. Ecnu Tabnuiia uMeer Ha3BaHUE, TO €ro
MOMEIIAI0T Mocie HoMepa TaOIHIIbl Yepe3 TUPE C MPOMUCHOMN OYKBHI.

Ha Bce TaGnuIlbl JOKHBI OBITH CCHUIKU B TEKCTE PA0OTHI.

Tabnuy ciexyer pacnonaraTte B paboTe HEMOCPEACTBEHHO Mocie ad3a-
1a, I7ie OHa YIOMHHAETCsl BIEPBBIC, WIIM Ha CIEAYIOIIEM JIUCTE (CTpaHUIIE), a
Ipu HEOOXOAMMOCTH — B TIPUIIOKEHUH K padoTe.

B tabmumax ucnonssyror mpudt Times New Roman 12, ecin oCHOBHO#M
mpudt B Tekcte Times New Roman 14, u Times New Roman 10 — ecnu TekcT
B oTueTe HabpaH mpudrom Times New Roman 12. MexaycTpo4HbIil HHTEpBa
B Ta0OIHAIIAX — OI[HHAPHI;IFI.

Tabnuupl, conepxaniye 00JbII0€ KOJIMYECTBO HHPOPMALIMH, PEKOMEHTY-
€TCsI BBIIOJIHATH HA aJIbOOMHBIX JIMCTaX.

[Tpumep odopmieHust TaOMUIIBI M CCHUIKK HA HEE MPHUBEICH B MPUIIOKE-
Huu E.

Namocrpauuu (pororpaduu, cxembl, 4epTexu, rpapuku, GhparMeHThI
JUCTHHTA TIPOTPaMMBI U TIp.) TIOMEMIAIOTCS B paboTe Al HATSIHOTO TMOsICHE-
HUS TEKCTA.

B Tekcte paboThl Bce MILTIOCTPAIIMA UMEHYIOTCS] pUCYHKAMHU.

PucyHKM HYMepPYIOTCSl B Mpejiesiax pasjesia (MpuiokKeHus) apabCKuMH
nuppamu, Hanpumep: «PucyHok 1.2» (BTOpOil PUCYHOK TEpPBOTO pasjena);
«Pucynok B.3» (Tperuii pucyHok npuiioxeHus B).

Pucynokx MoxkeT MMeTh TeMaTH4YeCKOe HAaMMEHOBAHUE U TOSCHUTEIIbHbBIE
naHHbIe (MOAPUCYHOUHBINH TeKCT). CIIOBO «PUCYHOK», €0 HOMEpP M TeMaThde-
CKO€ HauMeHOBaHue (IIPU HATMYUH) TTOMENIAIOT HIKE N300paKeHUsSI U TTOSICHU-
TENBHBIX JAHHBIX CUMMETPUYHO UILTIOCTPAIUH.

Ha Bce mmmocTpanuu JOJKHBI OBITH CCBUTKM B TE€KCTEe padoThl. Mimio-
CTpalyy JOJHKHBI Pa3MeNIaThes cpasy MOCie CChUIKU MIIM Ha CIICTYIOIIEM JIHCTE
(cTpanunge).

Cchulku B TEKCTE€ Ha TAaOJHIBI U WIUTIOCTPAIMU OGOPMIISIOT MO THILY:
(Tabmumna 4.3); «... B Tabmune 1.1, rpada 4»; (pucynok 2.11); «...B COOTBETCTBUH
C pUCYHKOM 1.2»; «... KaKk oKa3aHo Ha pucyHke [.7, mo3. 12 u 13».

[Tpumepst ohopmIICHHS WILTIOCTPALIMIA TaHbl B IpHioxeHuu E.

@opMyJIbI CIEIYET BBIACIATh U3 TEKCTA B OTJEIBHYIO CTPOKY.

3HAYCHHS] CUMBOJIOB U YHCIIOBBIX KO3(PPHUIIMEHTOB, BXOAAIMHX B HOPMY-
7y, JOJKHBI OBITh NMPUBENECHBI HEMOCPEICTBEHHO MMOJ (QopMysol. 3HaueHHE
Ka)XJI0TO CMMBOJIA JAIOT C HOBOM CTPOKHM B TOM MOCIEAOBATEIBHOCTH, B KAaKOU
OHM TipuBeNieHbI B popMmyiie. IlepBasi cTpoka pacmnppoBKU A0TKHA HAYNHATh-
Csl CO CJIOBa «Te» 0e3 ABOETOUHS MOCIE HETO.
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dopMyItbl, CICTYIONINE OHA 3a APYTOW U HE pa3/IelIeHHbIE TEKCTOM, OT-
eS0T 3aIsITOM.

dopMyIbl, Ha KOTOPHIE MMEIOTCS CCHUIKM B TEKCTE PaOOThI, JOJDKHBI
OBITh MPOHYMEPOBAHBI B IIpejenax paszzena (MpuiioxkeHus) apadbckumu mudpa-
mu. Homep dhopmynbl AOKEH COCTOSITH M3 HOMEpa pasziesia W MOPSIKOBOTO
HOMEpa (popMyIibl, pa3ieIeHHbIX ToukoM, HarpuMmep: «(1.4)». Homep yka3biBa-
10T C TIPaBO# CTOPOHBI JIUCTA HA YPOBHE (DOPMYJIIBI B KPYTJIBIX CKOOKAX.

Ipumep
[110THOCTB B KMJIOTpaMMaXx Ha KyOWYECKU METP BBIYMCIISIOT 110 GopMyJIe:
p=m/V, (5.1)
rae M — macca obpasiia, Kr;
V — 06bem o6pasnua, M°.
R = UII, (5.2)
P=UIL (5.3)

5.5 OcdbopmneHme nepeyncrieHMnM, OCHOBHbIX MOHATUN

Otyer Mo NMpOU3BOJACTBEHHOM MPAKTUKE COIEPHKHUT, Yalle BCEro, Mepe-
YUCIIEHUs, KJIaCCU(pUKaLlM1, OCHOBHbIE MOHATHA. OOpaTuTe caMoe MpUCTaIbHOE
BHUMaHHE Ha UX TPaMOTHOE O0(hOpMIICHHUE.

Pexomenayercs BBIIEIATh B TEKCTE OCHOBHBIE ITOHATHUS, KIIFOUEBBIE CIIOBA
B 0000mIat0IIeN YacTu MPEAJIOKESHHM Tepe]l mepeurcieHueM (Hanmpumep, dTa-
MIOB, HAMPABJICHUN, MEPONIPUATHI, MPUHIIUIIOB U TIP.)

Buioenenue «garxcuvlx mvicaeily oCylIECTBISIETCS MO0 CTENEHN 3HAYUMOCTH:

1) npsiMoit mouTy>kupHbBIH mpudT (Hanpumep, WpUdT);

2) NOMYXKUPHBIA KypCUB (HapUMep, wpughm);

3) cBeTIIBIN KypCHUB (HAIIpUMeEp, wpugm).

IHpumep

ABTOMATH3UpOBaHHasi cucTeMa ynpajeHusi (ACY) — KoMILICKC arl-
NapaTHbIX U MPOrPaMMHBIX CPEACTB, a TaK)KE€ MEepCOHaNA, NMPEIHA3HAYCHHBIN
JUIsL YIIPABJICHUs PA3JIMYHBIMU MPOLECCAMH B PaMKaX TEXHOJIOTMYECKOTO IPO-
necca, npou3BoAcTBa, npeanpuatus. ACY mpuMeHSIOTCS B pa3Iu4yHbIX OTpac-
JISIX TIPOMBIIUIEHHOCTH, SJHEPTE€TUKE, TPAHCIIOPTE U T. II.

JUIst TOCTHKEHUS ITOCTaBICHHOM LIEJIA PELIAKOTCS CIEAYIOINE 3a0auu.
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1) uzydyeHue o0ObeKTa aBTOMATU3AIUY;

2) aHaIM3 CYIIECTBYIONICH CUCTEMBI YIIPaBICHUSI;

3) BBISIBJIEHHE OCHOBHBIX HEJIOCTATKOB aBTOMATU3UPOBAHHON CUCTEMBI;

4) pa3paboTKa MPEIJIOKEHUM MO COBEPIICHCTBOBAHUIO aBTOMATHU3UPO-
BAHHOM CHUCTEMBI.

Ecnu nepedrcieHust COCTOSAT U3 OTIACIBHBIX CJIOB WA CIOBOCOYETAHUMA,
OHH MOTYT OBITh 3aIMCaHbI B CTPOKY, HAIIPUMED:

Cpeau KOJMYECTBEHHBIX IIKAT MOYKHO BBIICIHTD WKAAbL UHMEPBAILOs,
omuowenutl, abcontomuule.

Hpyroii Bapuant ohOpMIICHHS:

Cpelii KOJIMYEeCTBEHHBIX MK BBIICISIOTCS CIICIyOIIHE:

1) wkana unmepsanos,

2) wKania omHouleHul,

3) abconomuas wxana.

Ecnu mepeuncieHus: coCTOST U3 pa3BepHYTHIX (ppa3 co CBOMMH 3HaAKaMU
IPENUHAHUS, TO YaCTU NEPEUUCIICHHS] Yallle BCEro MUIIYTCsl ¢ HOBOM CTPOKHU U
omoenawmca opyz om opy2a mo4Koil ¢ 3anAmou.

Ilpumep

B cdepe mpoMbIIIeHHOTO MPOU3BOICTBA C TIO3UIIUN YIIPABICHUS MOKHO
BBIJICJIUTD CIIEAYIOIINE OCHOBHBIE KJIACCHI CTPYKTYP CUCTEM YIIPaBJICHUS:

— JICLICHTpaJIn30BaHHasl CTPyKTypa. I[locTpoeHune cucteMbl ¢ Takou
CTPYKTYpoi 3(h()EKTUBHO MPHU aBTOMATHU3AIMU TEXHOJOTHYECKH HE3aBUCHUMBIX
OOBEKTOB YIPABIEHUS IO MAaTEepUATbHBIM, DHEPTreTUYECKUM, MUHPOPMAIHMOH-
HBIM W JpyruM pecypcam. J[as BbIpaOOTKH YHPABISIFOIIETO BO3ASHCTBHS Ha
KKJbI O0BEKT ympaBlieHUs HE0O0XoauMa WH(OpPMAIHS O COCTOSHHUH TOJIBKO
9TOro OOBEKTA;

— IICHTPAJU30BaHHAsA CTPYKTypa. lleHTpaim3oBaHHAs CTPYKTypa OCY-
MIECTBIISIET PeAU3AIUI0 BCEX MPOIIECCOB YIIPaBICHUSI 00bEKTaMU B €IMHOM Op-
raHe ynpapjeHUs, KOTOPBIM OCYIIECTBIsICT cOOp U 00paboTKy MHpOopMaIuu 00
yIpaBISIEMBbIX 00BEKTaX U HA OCHOBE WX aHAJIM3a B COOTBETCTBUM C KPUTEPUSI-
MU CHCTEMBI BBIPa0aThIBACT YIPABIISIOIINE CUTHAIIBI.

[lepeuncienrie MOXKET ObITh HyMEPOBAaHHBIM JTMOO MapKUPOBaHHBIM. Hy-
MepOBaHHbILL CNUCOK TIPUMEHSAETCS B 00s13aTEIbHOM MOPAIKE, €Cii B 0000111a-
IOLEH YacCTH coO0epircumces KoauvyecmeenHoe duciumenbHoe (B MPUMEPE 3TO

TPI).
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Ipumep

Briaensror Tpu ypoBHS MpeacTaBIeHUsT HHPOPMAIIUU:
1) pusuueckoe;

2) KOHIICTITyaJIbHOE;

3) BHEIITHEE.

B MapkupoBaHHOM CITUCKE MEPEUYUCICHUN B KaUeCTBE MapKepa PEKOMEH-
JyeTCsl MCIO0JIb30BaTh KOPOTKOE THPE, MPH ATOM BBIOPAHHBIM 3HAK JOJKCH
OBITh OJITMHAKOBBIM I10 BCEH padoTe.

Ecnu nepeunciienne coaepKuT HECKOIBLKO YPOBHEH MH(pOpMAIIUU, TO KC-
MOJIB3YIOTCS Pa3HbIE BUJIbI MAPKEPOB.

Ilpumepot oghopmaenua mnozoypoeneswvix nepeducieHuil

Crangapt 'OCT 34.601-90 npenycmaTpuBaeT CleayOIINE CTaIUU U
ATanbl CO3/IaHUsI ABTOMATU3UPOBAHHON CUCTEMBI:

1) popmupoBanue TpedoBanuii k AC:

— oOcnenoBaHne 00bEKTa 1 000CHOBaHNE HEOOX0IMMOCTH co3anusa AC;

— (hopmupoBanue TpedoBaHMii oab30BaTens Kk AC;

— oopMIIEHUE OTUYETA O BHITIOJTHEHNUHU paOOT M 3asBKH Ha pa3paboTky AC;

2) pazpaboTka konmemniuu AC:

— H3YYCHHE OOBEKTA;

— TIPOBEICHUE HEOOXOIMMBIX HAYIHO-UCCIICI0BATEILCKUX PadoT;

— pa3paboTka BapuaHToB KoHienuu AC u BbIOOp BapuaHTa KOHIICTIIUU
AC, yIOBIETBOPSIONIETO TPEOOBAHUSM IT0JIb30BATEIICH;

— odopmIieHHE OTYETa O MTPOJICITAHHON padoTe;

3) TEXHUYECKOE 3aJaHHe

— pa3paboTKa M yTBEPXKJIEHNE TEXHUIECKOTO 3a/1aHus Ha co3nanue AC;

Bce anemeHThl niepedyuciaeHus B 1eJI0M JOJKHBI TPaMMaTUYECKH MO IH-
HATHCS BBOJHOMY (000OIIaromemMy) MpeaIoKeHUu0, KOTOPOEe MPEANIeCTBYET
NEPEUHCIICHUIO.

IHpumep

WNudopmatrka BKIIOYAET B ce0sI CIEAYIONINE TUCIUTIINHBL
— MaTeMaTHIeCKyIO JIOTHKY;

— KOMOWHATOPHKY;

— Teopuio rpa)oB U T. 1.
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DKOHOMHYECKasi OLEHKAa MPUPOJIHBIX PECYPCOB IMPUMEHSAETCS MJIA He-

CKOJIBKUX IICJIEH:

1) onpeneneHysi CTOMMOCTH IPUPOTHBIX PECYPCOB B ICHES)KHOM BBIPKCHHM;
2) BBIOOpA ONTUMAJIBHBIX TAPAMETPOB MX AKCILTyaTauy (MCIIOIb30BAHMA);
3) OLIEHKH 3KOHOMHUYECKOW AS(PPEKTHBHOCTH HWHBECTHIIMHA B IPHPOTHO-

PECYPCHBIN KOMILIEKC.

BBognoe npennoxenue (06o0mmaroIias 4acTb MPeIjioKeHUs ) TPy mepe-
YUCJICHUU He JOJIKHO 3aKaHYMBATHCS MPEIOTAMHU «UTO», «HAY», I, «B» H

COI03aMU «KaK», KIIPU», «YTOOBD.

Henpasunovno!

Ilpasunvno!

KoMmIieke HeIBHKMUMOCTH T10]I
pasjensercs Ha:

1) naHHBIC AIPECHOTO TUIAHA;

2) NaHHBIC JACKYPHOTO TUTAHA;

3) peecTp OOBEKTOB HEIBUKHU-
MOCTH;

4) peecTp 0OBEKTOB COLMAIBLHOM

UH(DPACTPYKTYpHI.

KoMmriekc HEIBMKUMOCTH  CO-
JEPIKUT CIICIYIOIINE JaHHBIC:
1) maHHBIE aIPECHOTO IUIaHA;
2) NaHHBIC JCKYPHOTO TUIAHA;
3)peecTp OOBEKTOB HEIABHKH-
MOCTH;
4) peecTp 0OBEKTOB COLIMAIILHOM

UHOPACTPYKTYPHI.
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NMPUNOXEHUE A

(o0s3aTeIBbHOR)
Mpumep ohopmMmneHns 3aaBNeHUs U AOroBopa Ha NpPaKkTUKy

3aBenyroniemMy kadeapoi

(cokp.Ha3B.kad.)

(®UO 3as. kadpenpoit)

OT CTYACHTA I'p.
(HOMEp IpyIIIbI)

(®UO crynenra)

3aaBjeHue

[Tpoury HanpaBUTHh MEHS JIJIS] TIPOXOKACHUS

(BU PAKTHUKHU: TUM MPAKTUKH)

B PO UIBEHYIO OpraHU3aIuio /CTPYKTypHOE nioapazaenenue TYCYP

(ampec: )c 10 20

(ropon Wit WHO¥ HaCeTIeHHBIH MYHKT)

Jlara Ilonnuce

CornacoBaHo:

3aB. kadeapoit

(®JLO.)

PykoBoguTenb NpakTUKU OT YHHU-

BEpCUTETA (@10

a7



[[Ta6sioH mOTOBOpA OTAETBLHBIM (haiijiom
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NMPUNOXEHUE b
(o0s3aTenBbHOR)
La6noH TUTYNbHOIO JNINCTa oT4eTa no rIpOVISBOIJ,CTBeHHOﬁ NnpaKkTuke

MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit depepannu

®denepalibHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YIPEKICHUE BBICIIIETO
o0Opa3oBaHUs
TOMCKMUM I'OCYJAPCTBEHHBIN YHUBEPCUTET
CHUCTEM VYIIPABJIEHUS 1 PAJJMODJIEKTPOHUKMU (TYCYP)

Kadenpa
Tema
OTYET
1O PE3VYJIbTATAM
MPAKTUKH:
(B IPaKTHKM) (THII IPaKTHKH.)
OOyuaromuiics Tp.
(moamucek) (N.0. damuins)
(mara)
PykoBoauTens NpakTUKU OT NPOPHUIbHON
OpraHu3aIlnu:
(IOKHOCTD, ydeHas CTeNeHb, 3BaHUE)
OLCHKA (moamuce) (N.0. ®amuius)
M.IL
(mara)
PykoBoauTenb NpakTUKK OT Y HUBEPCUTETA!
(IOKHOCT, ydeHas CTENeHb, 3BaHUE)
(moammcek) (N.0. ®amuis)
OLICHKA
(mara)
Tomck 20
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NMPUNOXEHWUE B

(o0s3aTenbHOE)
LWa6noH cdopmbl 3apaHusA

MuH#CTEpCTBO HAyKH U BhIciero oopasoBanus Poccuiickoir @enepanyu
denepanbHOE rOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
pPEXJIEHUE BBICLIIETO 00pa30BaHUS

TOMCKUIU T'OCYJAPCTBEHHBIN YHUBEPCUTET
CUCTEM VIIPABJIEHUA 1 PAAVOSJIEKTPOHUKU (TYCVYP)

Kadenpa

YTBEPXIAIO
3aB. kadeaport KCVYII

Hlypeirud 10.A,
(®.11.0.)

(moarmuce)

VHAVMBUIY AJILHOE 3AJJAHUE

Ha IIPAaKTUKY:
(BUI IPAKTHUKN) (THI IPAKTUKH)

CTYJIEHTY TD. ¢dakynprera

(®.1.0 crynenra)

1. Tewma mpakTuku:
2. lenp mpakTuku:

CosmecTHbI padounii rpa¢guk (IU1aH) NPOBeACHUA NPAKTHKH

Ne .
o Ilepeuens 3ananuii CpoKu BBINIOTHEHUS
JlaTa Bpimaum: «__ » 20 r.

PykoBoauTenb NpakTUKKU OT YHUBEPCUTETA

(1OIKHOCTB) (IToamucs) (P.11.0)

CormacoBaHo:
PykoBouTeNb MPaKTUKK OT MPOGUITBHON OpraHU3aIllun

(TomKHOCTB) (IToxmmcs) (©.1.0.)
MLIT.
3agaHre MPUHSI K UCTIOJIHEHUIO «_ » 20 1.
CryneHr rp.
(IToxnmuce) (©.1.0.)
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TunoBoe nHamBuayasibHoe 3agaHue Ha npon3BoaACTBEHHYIO NPAaKTUKY
(MnNNywonp)

MUHHCTEPCTBO HAayKH | BhIciIero oOpa3zoBanus Poccutickoit denepanun
®denepaibHOE TOCYTAPCTBEHHOE OIOIKETHOE 00pa3oBaTebHOE
yUpexAeHUE BBICIIETO 00pa30BaHuUs
TOMCKUI I'OCYJAPCTBEHHbBIN YHUBEPCUTET
CUCTEM VYIIPABJIEHUS U PAJIUODJIEKTPOHUKH (TYCYP)

Kadenpa koMnbroTepHbIX crcTeM B ynpasieHud 1 mpoektuposanun (KCVYII)

YTBEPXIAIO
3aB. kadenpoit KCYII _[0.A. [Ilypeirun
@110,

(moamuck)

« » 20 I.

VHAUBUY AJIbHOE 3AJJAHUE
Ha IIPOMU3BOACTBCHHYIO HpaKTHKy: IIPAKTHUKA 110 IIOJIYICHHUIO HDOd)eCCI/IOHaHBHI)IX VMCHI/Iﬁ M OIIbITA
npodeCcCUOHANBHON AESATEIbHOCTH

(B IPAKTUKK) (THII IPAKTHKN)
CTYIEHTY TP. ¢dakynpreTa
(®.11.0 crynenra)
1. Tema IMPAKTHUKU _HDOGKTI/IDOB&HI/IG CHUCTCMBI YIIPABJICHUA «...... Ha3BaHUEC CUCTEMBD)

2. Tlens MpaKTUKH: aHAJIW3 W ONTMCAHKE MIPEIMETHOM 001acT (0O0HhEKTA U CHCTEMBI YIIPABICHHMS/ aBTOMATH-
3al[MH), 3aKPEIVICHUE TEOPETHICCKUX 3HAHMIA, MOJYICHHBIX CTYJICHTOM BO BPEMsI ayJIMTOPHBIX 3aHSITHI;
npruoOpeTeHne UM NpoQecCHOHANBHBIX KOMIETEHIIMH TyTeM aHalli3a CTYJICHTOM TEXHOJIOTHIECKHX
IPOIIECCOB HA MPENPUATHSIX, IPOCKTUPOBAHUE CHCTEMbI YIPABICHUS

3. Cpoku NpoX0oXkKIEeHHS MTPAKTHKH:

CoBMecTHBII padoumii rpa¢guk (MJIaH) NPOBeleHNs MPAKTHKH

Ne . Cpoxk# BbI-
ITepeuens 3anaHuit

/1 MTOJTHCHUS

1. OOmmas XxapakTepuCTHUKa MPEANPUITHS

2. Omnucanne U aHanu3 00BEKTa YIPaBICHUS (ABTOMATH3alNH). AHAIN3 CYIIECTBYIONIEH CHCTEMBI

ynpasnerus (apromaruzanyn): Moaeis «KAK ECTby, onucanue CyIecTBYIOIIETO anmmapaTHo-
ro ¥ mporpaMMHoOro obecneueHns. OO0CHOBaHME aKTyaIbHOCTH MOupHKanuu (pa3paboTKH)

3. O0630p aHAJIOTOB CUCTEMBI YIIPABIICHHNS (aBTOMATH3AINN)

4, DopMHpOBaHNE TEXHMYECKOTO 3aaHUs Ha pa3paboTKy

5. MonaenupoBaHne /MPOEKTUPOBaHNE cUCTeMBI ynpasneHus (aBTomarn3anun): «KAK BYJIET»,
CTPYKTypHast ¥ (yHKIIMOHAIBHAS CXeMa

6. OdopmiieHre oTdera, MOArOTOBKA MPE3EHTAINH

Jara Bpimaun: « _ » 20 T.
PykoBoauTens NpakTUKU OT YHUBEPCUTETA
noreHT kad. KCVYII _B.II. Korybunckuit

(IOTKHOCTD) (TToxmnwcs) (®.1.0.)

CoracoBaHo:
PykoBOoAMTEIb PAKTHKH OT IPOQHILHON OpraHu3anun

(I1OIKHOCTB) (IToamuce) (®.1.0.)
M.IL
3agaHue IPUHSIT K HCTIOTHEHHIO «  » 20
CTyZneHT rp.
(ITozmuce) (©.1.0.)
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TunoBoe nHanBuayasibHoe 3agaHue Ha Npon3BoACTBEHHYHO NMPaKTUKy

(npegannNoOMHan NpaKkTuKa)
MUHHCTEPCTBO HAayKH | BhIciIero oOpa3zoBanus Poccutickoit denepanun
®denepaibHOE TOCYTAPCTBEHHOE OIOIKETHOE 00pa3oBaTebHOE
yUpexAeHUE BBICIIETO 00pa30BaHuUs
TOMCKUI I'OCYJAPCTBEHHBIN YHUBEPCUTET
CUCTEM VYIIPABJIEHUS U PAJIMODJIEKTPOHUKU (TYCYP)

Kadenpa koMnbroTepHbIX crcTeM B ynpasieHud 1 mpoektuposanun (KCVYII)

YTBEPXIAIO
3aB. kadenpoit KCVII _10.A. llypeirun
@10,
(moxnuck)
« » 20

VHVBUY AJIbHOE 3AJJAHUE
Ha OPOU3BOACTBCHHYIO ITPAKTUKY: IPCAAUTTIIOMHYIO ITPAKTUKY

(BHLI IPAKTHKH) (THO IPAKTUKH)
CTYACHTY I'P. @aKYHBTeTa
(®.1.0 crynenra)
1. Tema mpakTtuku: [IpoeKTHpOBaHWE CUCTEMBI YOPABICHUS K. ... .. Ha3BaHUE CUCTEMBED)

2. llenp MpaKkTHKU: 3aKPEINIEHHUE TEOPETUICCKIX 3HAHUH, MOTYYSHHBIX CTY/IEHTOM BO BpEMs ayIUTOPHEIX
3aHATHI; IpUOOpETEHNE UM PO EeCCHOHANBHBIX KOMIIETEHIIUI ITYTEM aHAJIN3a CTYJIEHTOM TEXHOJIOTH-

YEeCKUX IPOLIECCOB HA NPEANPHUITUIX, IPOEKTUPOBAHNE CUCTEMBI VIIPABJICHHUS

3. Cpoku NpoxXOoXKIEHHUs MPAKTUKU:

CosmecTHBII padounii rpadguk (IUIAH) NPOBeICHUS MPAKTHKH

Ne . Cpoku BbI-
[lepeuens 3ananmii
n/n MOJTHEHUSI
1. | Obuiast xapakTepUCTUKA NPEANPUSTHS
2. Onwucanne U aHanu3 00bEKTAa YIIPaBJICHNUs (aBTOMATH3AIINH ). AHAIN3 CYIECTBYIOIIEH
cuctemsl ynpasienus (aBromatuzanuu): moaens «KAK ECTby, onucanune cymecTByto-
IIETo anmapaTHOro M MporpaMMHoro odecredeHusi. OO0CHOBaHHE aKTyalbHOCTH MOJIU-
¢ukanuu (pazpaboTkn)
3. O0630p aHaNOrOB CHCTEMBI YIIPaBJICHHUS (aBTOMATH3AIINH )
4. | ®opMHpOBaHUE TEXHUYECKOTO 3aJ[aHUs Ha Pa3paboTKy
5. MopenupoBaHue / MPOSKTUPOBAHUE CUCTEMBI yIIpaBiieHus (aBromatr3anum): «KAK
BYAET», cTpykTypHas 1 QyHKIMOHAIbHAS CXeMa
6. Br160op 060pynoBaHus HIDKHETO U CPEAHETO YPOBHS
7. | Pa3paboTka anropuTMOB YITpaBIEHUS, pEeaIN3alys IPOTOTUIIA CUCTEMBI YIIPABICHUS
8. Odopmiierre oT4eTa, MOATOTOBKA MTPE3ECHTAITAN
JlaTta BbImaun: «_ » 20 T.
P YKOBOAUTECIIb ITPAKTUKH OT YHUBCPCUTECTA
noueHt kad. KCYII H.IO. Xabubynuna
(QOILKHOCTD) (ITonmmuce) (©.1.0.)
CornacoBaHo:

PykoBoauTenb MPakTHKK OT MPOQHIEHON OpraHu3aluy

(HOIKHOCTB) (TTozmmcs) (®.1.0.)
M.IL
3anaHye MPUHAT K HCIIOIHEHHIO «___ » 20T
CryneHr rp.
(IToamuce) (®.1.0.)
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NMPUNOXEHUE I

(cipaBOYHOE)
Mpumep ocdhopmneHnsn dparmeHTa padboThbl

3 PABPABOTKA d)YHKIII/IOHAJIBHOﬁ CXEMBbI
3.1 Onucanye o0LEKTA aBTOMATH3ALIHH

OyHKIMOHAIbHAS CXEMa aBTOMaTH3aluuH (IPUIOKEHUE A) COIEpPKHUT
CJIEIYIOLIME DJIEMEHTBI CUCTEMBI IEPBUYHOTO APOOJICHHUS] MpaMopa:

— 3arpy304HbIil OyHKep;

— KOHBelep OyHKepa;

— LIENHOW KOHBEMEP;

— 2 JIGHTOYHBIX KOHBEMNEPA;

— poTOpHas IpoOUIIKa;

— 4 BUHTOBBIX KOHBEMEPA;

— (UIBTP C BEHTHIATOPOM;

— KOBILOBBIN 3JIEBATOP;

— CHIJIOC.

3.2 Cpena pa3padoTku

OynkunoHanbHas cxema BbinonHeHa B CAIIP AutoCAD 2010 [10].
AUutoCAD — nByx- u Tpé€xmepHasi CUCTEMa aBTOMATHU3UPOBAHHOTO MPOEKTHPO-

BaHUS M YepUCHHUs, paspaboTaHHas kommaHuei Autodesk.
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NMPUNOXEHWE [

(cipaBOYHOE)

Mpumepbl 6ubNuorpadmueckoro onucaHUsa KHArM gpyrux usgaHum

Knurn, yueOHuku, ydeoHble nocoous

1. BummneBckuii A. B. Microsoft SQL Server. DddektuBHas padora /
A. B. Bumnesckuii. — CII6. : ITutep, 2009. — 541 c.

2. KopoOko B. U. Teopust ynpasnenus : yue0. mocodue / B. U. Kopobko. —
M. : OHUTH, 2009. — 383 c.

3. Bacsanu B. Ilonnsiii cmpaBounuk mo MySQL : mep. ¢ anrm / B.
BacBanu. — M. : Bunbsamc, 2006. — 528 c.

4, Trobya I1. MySQL : mep. ¢ anu. / I1. {robya. — 3-e uzn., ctep. — M. :
Bunesamc, 2007. — 1168 c.

5. AutonoB A .B. Cuctemnsiii ananu3 : yueOHuk / A. B. AHTOHOB. — 2-¢

u3a., crep. — M. : Breicmas mkona, 2006. — 454 c.

6. bop6oteko B. I'. Ipuammmsr ¢opmupoBanust auckypca: OT mcuxo-
JUHTBUCTUKH K JuHTBOCHMHepreTtuke / B. I'. bopb6oTbko. — 2-¢ 3., crep.. —
M. : KomKnura, 2007. — 288 c.

7. Kpbutosa I'. [I. TIpaktukym no mMapketury: CUTyallMOHHbIE 33]la4u U
tect-koHTpoJib / I'. JI. KpbinoBa. — M. : banku u 6upxu ; KOHUTU-JJAHA,
2005. — 240 c.

8. Maitepc JI.JI)x. ConuanbHas TICUXOJIOTHS: HWHTEHCUB. Kypc /
. k. Maiiepc. — 3-e mexayHnap. u3a. — CIIO. : Ipaiim-EBpo3nak ; HeBa; M. :
OJIMa-IIpecc, 2000. — 510 c.

9. Mutun I'. I1. Cucrembl aBTOMAaTU3aIMU C UCIIOJIH30BAHUEM MPOrpaM-
MUPYEMBIX JIOTUYECKMX KOHTpOJUIepoB : yueb. mocobue / I'. II. Mwurus,

O. B. XazanoBa. — M. : Cranukus, 2005. — 136 c.
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Tpu aemopa

1. MouceeB A. MynununaisHoe yrpasieHue / A. Moucees, JI. Mockos-
uesa, A. llypynosa. — M. : KOHUTU-TAHA, 2010. — 160 c.

2. Aradonoa H. H. I'paxxnanckoe mpaBo : y4e0. rnmocobue st By30B /
H. H. Aradonosa, T. B. borauesa, JI. . I'nymkona ; mox o6m1. pea. A. I'. Kan-
nuHa. — 2-€ u3j., nepepad. u gom. — M. : FOpucts, 2002. — 542 c.

bonee mpex asmopos

1. Conmansuas monutuka / E. XomoctoBa [ ap.] ; mox oOmr. pen.
I'. KnumaroBa. — M. : FOpaiit, 2011. — 368 c.

2. Baemnwuii Bektop 3Hepreruyeckon 6ezonacuoctu Poccun / T'. A. Tene-

ruHa [u 1p.]. — M. : Dueproaromuzaar, 2000. — 335 c.

Crarbd B cCOOpHHKeE

1. AutonoBa H.A. Ctpareruu u taktuku auckypcea // [Ipobiemsl peueBoit
KOMMYHUKAIIUU : MEXBYy3. ¢0. Hayd. Tp. / mox pea. M. A. KopMunuibiHoi,
O. b. Cuporununoi. — Caparos : U3g-Bo Capart. yu-ta, 2007. — Bpin. 7. —
C. 230—236.

2. CasumieBa A. I1. Pa3paboTka cucteMbl aBTOMaTHYECKOTO PETYIUPOBa-
HUS BBIXOJHOTO HAIpPSDKEHUS aBTOHOMHOTO MHBEPTOpa B cUCTeMe Oecriepeboii-
Horo ’rektponutanus // Hayanas ceccust TYCYP-2008: marepuansl JoKIaa0B
Bcepoc. HayuyHO-TeXHHY. KOH(]. CTYJEHTOB, aCIUPAHTOB U MOJIOJBIX YYCHBIX :

B 5 4. — Towmck : B-Cnekrp, 2008. — Y. 2. — C. 157—160.

Cratbs B XKypHase
1. Abomr U. E. MasterSCADA — mar 3a marom // [IpombinineHHbIe

ACY u xoutpomiepsl. — 2003. — Ne 10. — C. 4—.
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2. bapt P. JIluarBuctruka tekcta // HoBoe B 3apy0eXHO# TMHTBUCTHUKE. —

M. : IIporpecc, 1978. — Berim. VIII : Jluareuctuka tekcra. — C. 442—449.

Pecypcsl ynanennoro gocryna (INTERNET)

1. SCADA cuctemsl ans ACY TII // matepuansl caiita [DneKTpOHHBIN
pecypc]. — URL: http://www.adastra.ru/ (nara oopamenwus: 05.01.2014).

2. Kommanaus DmeCu. [IpoMbITiuIeHHAas aBTOMATH3AIMS TEXHOJIOTHISCKUX
nporeccoB  [DnekTpoHHbI pecype] // Oduuuanbusii  cait. — URL:
http://elesy.ru (nara obpamenwus: 17.05.2007).

3. Kymuxos O. [Ipumenenne nporokona X10 B cucremax JoMaliHeil aBTo-
MaTu3anuu [DnektpoHHslid pecypce] / O. Kymukos, C. [lepBymikun, A. MakcumoB //
CoBpeMennble TexHosmoruu aBToMaTm3ammu. — 2007. — 28 ampems. —
URL:http://www.cta.ru/online/online_building_automation.htm (narta o0pare-
uus: 17.05.2009).

4. baxtun M. M. TopuectBo ®pancya Pabiie u HapomHas KyJabTypa
CpelHEeBEKOBbsl M PeHeccanca [DnekTpoHHbI pecypc] / M. M. baxTuH. —
2-em3n. — M. : Xymgoxk. gut.,, 1990. — 543 c¢. — URL:
http://www.philosophy.ru/library/bahtin/rable.html#_ftn1 (nata oGpamenus:
05.10.2008).

5. bopxec X. JI. Ctpamnbiit coH [DnexkTpoHHbid pecypc] // [lucsmena bo-
ra : cOopuuk. — M. : Pecnybmuka, 1992. — 510 c¢. — URL:
http://literature.gothic.ru/articles/nightmare.htm (mara o6pamenus: 20.05.2008).

6. bennoyc H. A. [Iparmatuueckas peanu3anusi KOMMYHUKATUBHBIX CTpa-
TEeruil B KOH(QIUKTHOM JUCKypce [DIEKTpOHHBIN pecypc]| / Mup TUHTBUCTUKU
Y KOMMYHUKAIUU : 3JIEKTPOHHBIN HayuHbld KypHal. — 2006. — Ne 4. — URL:
http://www.tverlingua.by.ru/archive/005/5_3_1.htm (mata oOpalleHus:
15.12.2014).
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7. OpexoB C. U. I'unepreKkcToBBIi CIOCOO OpraHW3aluy BUPTYaJbHON
peanbHOCTH [DIeKTpoHHBIA pecypc] // BectHuk OMCKOTO TOCYmIapCTBEHHOTO
MeAarornyecKoro yHHMBEPCUTETA: JJIEKTPOHHBIM HayuyHbIM >KypHan. — 2006.
(Cucrem. TpeOOBaHUS: Adobe  Acrobat  Reader). — URL:
http://www.omsk.edu/article/vestnik-omgpu-21.pdf (nata oopamenus: 10.01.2014).

8. HoBuxora C. C. Conuonorusi: UICTOpHsi, OCHOBBI, MHCTUTYITHOHAIA3A-
uus B Poccuu [Dnexrponnsiii pecype] / C. C. HoBukoBa. — M. : MocKoBCKuit
IICUXOJIOrO-COLMANIBHBIN HHCTUTYT; Boponex : M3a-so HITO «MO/2K», 2000. —
464 c. (Cucrem. TpeboBanus:  ApxuBatop RAR). — URL:
http://ihtik.lib.ru/edu_21sept2007/edu_21sept2007_685.rar (mata oOpalieHHUs:
17.05.2014).

9. [Nanacrok A. 1O. Mumxk: omnpeneneHre MEHTPATLHOTO TIOHATHS B HUMU-
JoKeNnoTuu [ OnekTpoHHbIN pecypc]| // Axamemust ummmkenorun. — 2004, —
26 mapra. — URL: http://academim.org/art/panl_2.html (mara oOpareHus:
17.04.2014).

10. ITapmank P. O6menue B UHTEepHETE [DnekTpoHHbIN pecypce] // Tlep-
coHanbHbI caiiT Pomana Ilapmamaka. — 2006. — 10 nexabps. — URL:

http://written.ru (mara oOparenus: 26.07.2008).
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IMpumep E.1

NMPUNOXEHUE E

(cipaBOYHOE)
Mpumepbl ochopmneHnsa Tabnuy n pUCYHKOB

[IpuBeaeM OCHOBHBIC XapaKTepUCTUKH Kabesel B Tabnumnax 4.1, 4.2.

Ta6nuna 4.1 — CTolKOoCTh Kabenei npu MexaHUUeCKUX BO3JICHCTBHUAX

OcHOBHBIC XAPAaKTCPHUCTUKHU

BozaericTByromme
(baKTopbI Jnama3on JITUTEIbHOCTD MaKCI/IMaJ'IBHO€2
gacToT, ['1] | UMIyJIbCOB, MKC | YCKOpEHHE, M/C
1 Bubpaunonssie
Harpy3Ku 1—600 — 10
2 Y papHble Harpy3Ku:
1) onHOYHBIE yapHI — — —
2) MHOTOKpPATHBIE
yJapsl — 1—80 35

Tao6mnuua 4.2 — Tommmaa 000710YKH Kadess

B Mumamerpax

Tonmunaa Toummmua 000JI0YKH HE MEHEE
HuameTp monx | 00070YKH
. U3 MOJIMATUIIe- | U3 PToporuia-
000JI0YKOW | W3 aTOMHU- U3 PE3UHBI
e Ha cra

Orl go3 — 0,2 0,15 -
Cs.3 105 - 0,3 0,20 0,6
«5» 10 0,70 0,4 0,30 0,7
«10» 12 0,80 0,5 0,40 0,9
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[Tponomkenue Tabautie! 4.2

B MumameTpax

Tonmuna Tommuaa 000JIOYKH HE MEHEE
JuameTp moj | 000JIOUKH
. W3 MOJIUATUIIC- | U3 pToporia-
000JIOUKOW | W3 aTOMU- U3 PE3UHBI
Ha cTa
HUS
«15» 25 0,90 0,6 0,50 1,0
Ipumep E.2

OcCHOBHBIE XapaKTEPUCTUKH AIEKTPOIPHUBO/IA MPEACTABICHBI HA pUCYHKE 3.1.

|c/mA

40

35
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—A—20B

30

UCU /B

Pucynok 3.1 — XapakTepucTuka 3J1eKTpOIpruBOIa

[IpeacraBuM nosly4eHHbIE SKCIIEPUMEHTANIbHbIEC JaHHbIE rpaduyecku (pu-

CYHOK 4.3).
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yactoTomn yactoTomn

Pucynox 4.3 — Pe3ynbTaThl sKCriepuMeHTa
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NMPUNOXEHUE XK

(0bOs13aTeIBLHOE)
IHeBHUK cTyaeHTa
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62

TOMCKHI T'OCYJTAPCTBEHHBIII YHUBEPCUTET
CUCTEM YHPABJIEHUA U PAIMODJIEKTPOHUKH

(TYCYP)

JHEBHUK

10

BUJI: TUII IPAKTHKU B COOTBETCTBUHM C Ha3BaHMeM B PYII



Kpatkas unctpykius

1. Ilepen HawamoM MPaKTUKHA OOYyYArOIIMKCS IONydaeT Ha Kadempe
JTHEBHUK II0 IIPAKTHKE.

2. B mporecce MpakTHKH OOYYAIOUIUICS PETYISPHO BEAET 3aIUCh O
MIpoIeTIaHHOM padore.

3. Pazmen 4 3amonmHseTcss pabOTHUKOM MPO(UIBHOH OpraHH3alMH,
OTBETCTBEHHBIM 3a mIpoBeleHue mHcTpykraka no OT u Tbh, 3aBepsercs ero
MOJNKMCHIO U NeYaThi0 OpraHu3anuy. Paszgen 5 3anmoiHsIoTCs pyKOBOAWUTENEM
MPAKTUKU OT NPO(UIBHON OpraHU3altu.

4. 3amoyHEHHE BCEX Pa3JIeNIOB SABISIETCS 00sA3aTETbHBIM.

5. B Teuenme nByX HeAenb ¢ Hadana 3aHITHHA B MOCIEAYIOIIEM ce-
MecTpe 00yJaronIuiics cjaeT OTYeT U JHEBHUK Ha Kadenpy.

C uHCTpyKIIHEH 03HAKOMJICH

[Toamuce oby4varomerocs

« » 20 T

63

2

1. O61ue cBexeHus

1 ®amunust, UMs1, OTYECTBO O0YHAIOIIIETOCs

2. DaKymnbTeT

3. Kypc 4. I'pynma Ne

5. MecTto npakTuku

6. Cpok npakTuKu

PaGouwnii rpaduk (1m1aH) TPOXOKICHHS TPAKTUKH:

[onpaznenenue, Henennu

paboueemecro 1 T2 (3[4 [5 [6 [7 [8 |9 [10[11]12]13[14]15[16]17]18

20

21

CocraBni:
PykoBoauTenp mpakTUKHA OT

VYHuBepcurera (Tozmuce) (@.1.0,)
CoraacoBaJ:
PykoBoauTenb MpakTUKUA OT




poUILHOM OpraHu3aluu

(ITopmucek)

(®.J.0))
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3
2. UnquBuayaibHOE 3a]aHIe

a) TeMa MPaKTUKU

0) 11eJTb MPAKTHUKU

B) 3aJ]a4M [TPAKTUKU




3. Conep:xanue padboT NPAKTUKHU

4

IMoxmuce py-
K
Jlata Honpasnenenue, Kpatkoe conepsxaHue OBOZMTEIIA
i AKTHKA
pabodee MecTo NPOJIeTIaHHOM PabOoTHI Tp: or
TIPO(HITHHOM
ODTAHM3AIIN
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Ioanucs py-

KOBOJIUTEIS
Iloppaznenenue, Kpatkoe conepxanue &

MHara N NIPAKTUKU OT

pabouee mecTo TPOZICIAHHOH pabOTHI .

npoHITbHOM

ODIAHU3AIIMI
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Ioanucs py-

KOBOJIUTEIS
Iloppaznenenue, Kpatkoe conepxanue &

MHara N NIPAKTUKU OT

pabouee mecTo TPOZICIAHHOH pabOTHI .

npoHITbHOM

ODIAHU3AIIMI
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Ioanucs py-

KOBOJIUTEIS
[loppaznenenue, Kpatkoe conepxanue

Jara N NPAKTUKU OT

pabouee mecTo TPOZICIAHHOH pabOoTHI .

npoHITbHOM

OpraHu3aluu
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4. OTMeTKa 0 MPOXO0KIEHNH MHCTPYKTAXKA 10 OXpaHe TPyaa
U NMOKAPHOH 0€30MacHOCTH

®.N.0., nomx-
’ TToJmHCh PyKOBO- C uHCTpYKTaXxkeM
HOCTB, PYKOBO/H- O3HAKOMJIEH
JIATEIIS OT
5. HHerpykrax TeJist IPaKTHKHA OT o (mommmck 06y-
npod. OpraHu3aIym
npo¢. OpraHU3aINH P P daromerocs,
Jiata)

WHCcTpyKTak 10 OXpaHe
Tpyn
WHcTpykTax no TexHuKe
6e3omacHOCTH

WHCTpyKTaX 10 TEXHUKE
HO>KapHOH 6e30MacHOCTH

MHucTpyKTax no npasuiam

BHYTPEHHETO TPYIOBOIO
pacriopsika

M.IL

9
5. Onenka padoTbl 00y4arOIerocst
(3anonHsieTCA pyKOBOJHUTENIEM MTPAKTHKU OT TPOQUIBHON OpraHH3aIHHN )

a) 3aximodyeHue o pabore 00ydarolerocsi B MEPUOJ NPAKTHKU
(TexHHYECKUE HABBIKH, aKTUBHOCTH, AUCIMIUINHA, YIaCTHE B IIPOH3-
BOJICTBEHHBIX MEPOIPHUSITUSIX, TOMOIIb TIPOU3BOJICTBY).

0) MOOIIPEHUs U B3bICKAHUS (110 PUKA3aM)

OIICHKA 38 TIPAKTHKY: ..vveeiutreessureeesreeesssreessseessssseesssessssssesssseessnns
PykoBoauTens mpakTUKH
OT IPO(UIILHOI OpraHU3aLUN (Honmuce)

(®1.0))
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MII

10

6. 3ak/l0ueHHe PyKOBOAMTE/ISI IPAKTUKHU OT Y HUBEPCUTETA

70

OLIEHKA 38 MPAKTHKY: ..eeerurreeeireeesreeesnneessnneeans

PykoBonutens
MIPAKTUKHU OT Y HUBEPCUTETA

(IMoamuce)

« » 20 T

(®.1.0.)



11

JUISI BAMETOK
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NMPUNOXEHUE U
(o0s3aTenbHOR)
3A4BNEHUE C TEMOW BbINYCKHOWN KBAITU®UKALIMOHHON
PABOTbI

(opopmnaemcsn 6 Konye npeoOUNIOMHOU NPAKMUKU)

3aB. kadenpoit KCVYII
npod., A-py TEXH. HAYK
1O. A. lllypsiruny

OT CTYJI€HTa IPYIIIIbI
®. U. O.

3aaBJieHNE

[Ipoury pa3pemuTs NOATOTOBKY U 3AIUTY BBITYCKHOM KBaIU(pUKAIIMOHHOM
pabOTHI 1O TEME:

(mema, NpeosodNCeHHAsE CIYOeHMOM)

TaK KaK

(vkazamo yenecoobpaznocmo u akmyaibHOCHMb OAHHOU Membl)

(moamnuck cTyneHTa) (®UO crynenTa)

KonraktHas undopmariius cryaeHTa: tenedon, e-mail

CorJiacoBaHo:

PykoBogurens BKP

(ToaTHCh PYKOBOIMTEISA) (®UO pyxoBogHTENS)



NMPUNOXEHUE K
(o0s3aTeIBbHOR)
®OPMA 3A0AHUA ANA BbINMYCKHON KBANTM®UKALIMOHHON
PABOTbI

MuHHCTEpCTBO HAyKH W BhICIIEro oopazoBanus Poccuiickoit denepanun
denepanbHOE TOCYTAPCTBEHHOE OIOKETHOE 00pa30BaTeNIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHus
«TOMCKHUHA TOCYJIAPCTBEHHBIA YHUBEPCUTET
CUCTEM YHPABJIEHUSA U PAIUODJIEKTPOHUKN» (TYCYP)

Kadenpa xomnbrorepHbsix cucteM B yrpasieHuu U npoektupoBanuu (KCVYII)

YTBEPXIAIO

3asenyromuii kadenpoit KCYII
II-p TEXH. HayK, IpoQ.

10. A. llyppirun
«__» 202_r.

NuauBuayabHOE 3a1aHuE

HA BbINOJIHEHNE BbIIYCKHON KBAJTU(PUKAIMOHHOI padoThI

CTY/IEHTY p. ¢bakynbTeTa
1. Tema paboThI:

(YyTBEprKJ€HA MPUKA30M OT Ne ).
2. llenb paboThI:

3. Coneprkanue paboThI (IIepeueHb BOIIPOCOB, MOIEKAINX pa3paboTke):
3.1.
3.2.

4. JlaTta BBIJAYX 3aJaHUS: « _ » 20 T
5. Jlata cqaum paboThl Ha Kadeapy: «__ » 20 T.
PykoBoautens

«__» 20 1.
(®.1.0., 10KHOCTH) (moamuce)

3aIlaHI/I€ COTJ1IaCOBAHO:

KoncynbraHt (-b1)

(®.1.0.) (mOmKHOCTB)

3aiaHue MPUHSI K UCTIOTHCHHUIO
« » 20 T.

(®.1.0. cryaenra) (moarucs)
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NMPUNOXEHUE N
(cipaBOYHOE)

NMPUMEP OCHOBHOM YACTU OTYETA

Tema: «PASPABOTKA ABTOMATHU3UPOBAHHOI'O PABOYEI'O MECTA
OINIEPATOPA ABTOMATHU3UPOBAHHON CUCTEMbBI YUETA
JIEKTPOCHAB/XEHHWSA OBFBEKTOB I'A30BOI'O IIPOMBICJIA OAO
«TOMCKI'A3IIPOM»

<HOBasl CTPaHULA>

1 BBenenue

Ha ceropnsmnuii neHp Ha oObekTax cereBoro paiiona OAO «Tomckraznpom» oTCyT-
CTBYET LIEHTpAJIM30BaHHAasl CUCTeMa ydeTa 3jeKkTpocHabxeHus. Ilokasanus yctpoiictB coopa
UHpOpPMALlUK CHUMAIOTCS Ha MECTax, MOJCTAaHIMM CXEMaTHYHO MPEACTaBIECHbl HAa MaHEsIX
UH/IMKALUY, TIepeKItoyaTeIbHble YCTPOHCTBA OTOOpAXKalOTCsl B BUJI€ CUTHAJIBHBIX Jlamil. Ta-
KO€ TPOMO3/1K0€ 000pyI0BaHUE YCIOXKHAET paboTy onepaTopa U TpedyeT OO0JIbIIOro Koinye-
CTBa COTPYAHUKOB.

Jlis ycTpaHeHusl 3TUX HEJOCTATKOB M yBEIUYEHUS 3PPEKTUBHOCTH PaOOThI CUCTEMBI
ObUIO MPHUHATO pElIeHHe CO3/1aTh aBTOMATU3MPOBAHHYIO CUCTEMY YdeTa 3JIEKTPOCHAOXKEeHHUS,
C BEpXHUM YpOBHEM, BbINOIHEHHBIM Ha 06a3e SCADA. Heo6xoauMeiM yciioBueM 3P peKTHB-
HOW peajM3alMy JUCIIETYEPCKOro YIPaBICHMS, UMEIOIIEro SIPKO BBIPAKEHHBIM TUHaMHUYe-
CKUH XapakTep, CTAaHOBUTCS paboTa ¢ mHpopMalue, T.e. mpoueccsl coopa, nepenauu, oopa-
00TKH, OTOOpaKEeHUs U MpeJICTaBIeHHs HH(OPMAIIHH.

ITpoexTupyemas cucreMa MpeaHazHaueHa JJIs peaau3aluy GyHKIUH AUCIeTYepCeKoro
KOHTPOJIS U y4eTa 3JIeKTpocHa0keHus: 00beKToB razoBoro npomsicia OAO «Tomckrasnpom»
[1]. B cucteme anekTpocHaOXeHUs: 00BEKTOB MOXHO BBIJIETUTh TPH BUJIA 3IEKTPOYCTaHOBOK:

— 0 IPOU3BOJICTBY AJIEKTPOIHEPTUU — DIEKTPUUECKUE CTAHIIUH;

— 10 mepenaye, MpeoOpa3oBaHUIO U PACTIPEIEICHUIO 3JIEKTPOIHEPTUN — IIEKTpHUUe-
CKHE CETH U MOJICTaHLIUY;

— 10 TOTPEOJICHUIO 3JIEKTPOIHEPTHH B NMPOU3BOJCTBEHHBIX U OBITOBBIX HYXJIaX —
NPUEMHHUKH JIEKTPOIHEPTHH.

K pabore sHEprocucTeM mpeabsBISIOTCS CISAYIONNE OCHOBHBIE TPEOOBAHUS:

—  BBINOJHEHHUE IJIaHa BBIPAOOTKU M PaCHpeaeSICHUs dJIEKTPOIHEPTUN C MTOKPHITHEM
MaKCHUMYMOB Harpy3ku;

— Oecriepeboiinas paboTa 371eKTpooOOpyIOBaHUS U HaJeKHas paboTa CHCTEM dJIeK-
TPOCHAOXKEHUS;

— oO0ecrnieyeHre HEOOXOAMMOTO KayecTBa OTIYCKAEMOM 3JIEKTPOIHEPTHH IO Hampsi-
KEHUIO U YacTOTe.

Jlns oOecrieueHHsl yKa3aHHBIX TPeOOBaHMI SHEPrOCUCTEMbI 00OPYIYIOTCS CHElHaTb-
HBIMHU JTUCTIETYEPCKUMH IYHKTaMH, OCHAILICHHBIMH CPEACTBAMH KOHTPOJIS, YIIPABICHUS, CBSI-
3b}0 U MHEMOHHYECKUMH CXEMAMM YCTPONCTBA dJIEKTPOCTaHIUN.

B nannoii pabote pemaercs 3a1ada pa3pabOTKU BEPXHETO YPOBHs aBTOMAaTH3UpPOBaH-
HOW CHCTeMBbI yd4eTa 3JIeKTpocHaOkeHHs, mpejacraBieHHoro APMowm omepatopa Ha 0ase
SCADA-mnakera iFIX 3.0.

Buenpenue APM no3Bonurt:
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1. TloBbICUTH CTENEHh ABTOMATH3ALUU M (DYHKIIMOHAIBLHBIE BO3MOXXHOCTH CHCTEMBI
(yueT moTpeOIIeHHOW ¥ OTIYIICHHOM 3JICKTPO3HEPTUH, KOHTPOJIb TapaMEeTPOB CHCTEMBI, aHa-
JIU3 TEKYIUX ¥ aBapUHHBIX COOBITUH).

2. OnTuMu3upoBaTh PabOTy CUCTEMBI (TIOBBICUTH OBICTPOACHCTBHE U HAJC)KHOCTD).

3. YIpocTuTh SKCIUTyaTallii0 CHCTEMbI (JJaHHBIE CO BCEX OOBEKTOB aBTOMATH3AIlUU
MOYKHO TIPOCMAaTPHUBATh M aHAIM3UPOBAThH HA YJAICHHOM JUCIETUYEPCKOM ITYIIBTE).

4. OxynuTh 3aTpaThl HA BHEJAPCHHE W U3MEHUTHh BECh XapaKTep MPOU3BOJICTBEHHOTO
nporiecca TakuM 00pa3oM, YTOOBI TOBBICUTH 3(PPEKTUBHOCTD PAOOTHI MIPEAMIPHUITHUS B IIETIOM.

<HOBas cTpaHULa>

2 Onucanue cCHCTEMBI

Cucrema 371eKTpocHaOKeHUsI 00bEKTOB T'a30BOr0 MPOMbICia (pucyHoOK 2.1) mpesacras-
JsieT cOO00M COBOKYITHOCTD MOACTAHIIUN, OOBEKTOB PE3EPBHOTO 3JEKTPOCHAOKEHHS, IIIUTOBBIX
SYEEeK U OTIENIbHBIX HAarPy30K.

VYkazaHHasi CTPYKTypa XapaKTepU3yeT MpOoLecC Mepeadyd AJIEKTPUYECKOW SHepruu
MeXy 00OBbEKTaMu aBTOMaTH3aluu. L{eHTpanbHBIM Y37I0M 3HEProoOMeHa MEXKIY IMOJCHUCTE-
mamu BoicTynaeT [1C 110/35/6 kB «Mputbmxunckas» [2, 3]. [locTaBmukoM 3J1eKTPOIHEPTUU
st Hee sBisiercs [1C 110/35/6 kB «Jlyrunenkasi», nutatomias takke 3PY YVYCK 6 kB. TIC
«MBUIBDKMHCKAs» B CBOKO odepeib, NMOHMXKasA HarpspkeHue 10 35 m 6 kB, pacnpenenser
sHepruto Mexay noactanuusmu 35/10, 35/6 kB u o0bexkTamu anekrpocHadxkenuss MI'KHM u
CBI'KM cootBercTBeHHO. /[l pesepBHOro »siekTpocHabxkeHust oobekroB MI'KHM u
CKI'KM mpenycMOTpeHbl AHW3ENbHBIE SIEKTPOCTAHIMH. IJIEKTPOIHEPrHs, HaNpsKEHUEM
6 kB, moctynatomas Ha 06bekTel MI'KHM u CBI'KM, nogaercs na KTII, monnxaromnue ee
no Hanpspkenus 0,4 kB. Dueprust ¢ KTII nogaercs Ha HU3KOBOJIBTHBIE TOTPEOUTEIH: ITUTO-
BbIC TYEHKU U OTJENbHBIE HATPY3KH.

2.1 HazHayeHue CHCTEMBI

ABTOMaTH3UpOBaHHAsA CHCTEMa MpeJHa3HaueHa I TEXHHUYECKOro ydera 3JEeKTpO-
SHEPTUU M KOHTPOJIA JIEKTPUUECKUX MapaMeTpoB Ha o0bEeKTax razoBoro mpomsicia OAO
«ToMckra3znpom».

JU1st 5TOr0 B CUCTEME pelIaeTcsl CIeAYIOUIMIA CIeKTp 3a1ay:

— KOHTPOJIb BEIMYMHBI OTPEOICHUS HIEKTPHUUECKON SHEPIUH (AKTUBHOU U PEaKTHB-
HOM) 1o rpyme (KaHajy) y4era;

— KOHTPOJIb BEJIMYMHBI TEKYILETO M YCPEIHEHHOTO 3HaYeHUsI MOIITHOCTH (aKTUBHOM U
PEaKTHUBHOIN) IO TpymIe (KaHally) yueTa;

— KOHTPOJIb BEJIWYHMHBI KO3()(UIIMEHTa MOIIHOCTH HArpy3Ku cosj (Sinj) Mo KaHajiam
ydera;

— KOHTPOJIb BEJIMYMHBI €KECYTOYHOI'0 HebanaHca 3IeKTPOIHEPTHH MO MPEAIPUITHIO;

— KOHTpOJIb BEJIWYHMHBI BBIYMCICHHBIX 3HAYCHMH HEOaJaHCOB 3JEKTPOIHEPrHH Ha
OPENPUATHH 110 YPOBHSAM HaIpsDKEHUH, BETMUMHA BHIYMCICHHBIX 3HAaYEHUH MOJIHOTO OanaH-
ca pacripesielIeHUs] 1 OTpeOIeHUs SJEKTPOIHEPTHH 110 MPEANPUATHIO B LIEJIOM, €r0 OTAEIb-
HBIM y3J1aM U TPYIIIaM y4eTa B 3alaHHbIe MOMEHTBI WJIH MIEPUO/IbI BPEMEHH;

— KOHTPOJb pabOTHl 000PYAOBAHHSI CUCTEMBI,

— CBEJICHUS O TlepepbIBax MUTAHUS;

— CBEJICHUS O HEHCIIPABHBIX KaHAJIaX M0 CyTKaM Mecsla;

— TepeYeHb BHIBEJCHHOTO MM HEUCIIPAaBHOTO 000pYyI0BaHUS;

— JaTa NoCJIEeAHEN ITOBEPKHU.
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Or NC “INyrvHevkan”

O0LeKTbI anekTpocHabeHna MITKHM

C-114
C-113

KT - 5wm
ncC 110/35/6 kB
L rosc ! IlluroBssie sueiiku - 21t
i OrjienbHble

HArpy3KiH:HACOCHI-91IT

nc 35/10 kB

«

‘MbINbLIDKUHO”

MC 35/10 kB
“CpenHe-BactoraHckan”

OGBLEKTbI ANEKT] GkeHna CBIKM

KT - 5um

I1C 35/6 kB
“CeBepo-BactoraHckan” E

AIBC [L{uroBbie sueiiku - ST |
OtzenbHbIe HATPY3KH:
HACOCHI- 17T,

Pucynok 2.1 — CxeMa cuCTeMBI 3JIeKTPOCHA0KEHHUS 00BEKTOB
razoBoro npombiciia OAO «Tomckrasznpom»

2.2 XapakTepuCTHKHU 00beKTa aBTOMATU3AIUN

OOBEeKTOM aBTOMATH3AIIUU SIBIISIFOTCSI OOBEKTHI AJIEKTPOCHAOXKEHHS Ta30BOTO MPOMBICIIA
OAO «Tomckraznpom». Bce 00beKThI OIpa3aesstoTcsl Ha TPU TPYIIIBI (TOJCUCTEMBI).

Honcucrema 1 —  ABTOMAaTU3MpOBaHHAas CHUCTEMa y4yeTa U KOHTPOJsA
AIIEKTPOCHAOKEHMSI Ha MOICTaHIUAX razoBoro npomseicia OAO «Tomckraznpomy».

JlanHast mojcucTeMa MpeCTaBlIeHa YEThIPbMS MTOICTaHIUSAMU:

— mnoxacrtaunus 110/35/6 kB «MbUIbIKHUHCKAS,

— moactannus 35/10 kB «Mputbpxuno» [2, 4];

— moxactannus 35/10 kB «Cpenne-Bacroranckas» [2, 5];

— mnoxacrannus 35/6 kB «Ceepo-Bacroranckas» [2, 6].

loacucrema 2 —  ABTOMAaTH3MpOBaHHAs CHUCTEMa y4yeTa U KOHTPOJSA
anekTpocHaOxeHuss Ha mnoxactaHuuu 6kB YYCK wu  Ha oObekTrax pe3epBHOTO
anekTpocHabkeHust razoporo nmpomeiciia OAO «ToMckrazmpomy.

JlaHHas moACKUCcTeMa BKITFOYACT B ¢e0sT OOBEKTHI:

— pesepBHOro 3nexTpocHadxkenuss MI'KHM — I'’/19C;

— pesepsHoro smektpocHadkernss CBI'KM — AJIDC;

— 3PV 6xB YVYCK npoaykronpoBoa MbuibxuHckoe-Jlyrunenxoe (JIyrunenx).

[oncucrema 3 —  ABTOMAaTH3MpOBaHHAs CHUCTEMa ydyeTa U KOHTPOJsA
anekTpocHabkeHust Ha 00bekTax 0,4xB razoBoro npomeicia OAO «TomMckrazmpomy.

JlanHast mojcucTeMa Mopa3AessieTcsl Ha IBE 4acTu:

Yacte 1 — OOwekTsI anekTpocHadxkenus 0,4kB na MI'KHM:

— Ttpanchopmaropusie noactannu MI'KHM B konudecTBe NsATH MITYK;

— mmuroBble ssueliku MI'KHM B konuyecTBe n1BaaniaTH OAHOM IITYKH;

— otaenbHble Hacockl MI'KHM B konuuecTBe A€BATH MITYK.

Yacts 2 — OOwekTsI anexTpocHadxkenus 0,4 kB na CBI'’KM:

— Ttpancdopmaropusie noactanuu CBI'KM B konudecTBe nsATH MTYK;

— muroBble ssiueliku CBI'KM B konnyecTBe BOCbMU HITYK;
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— otaenbHbie Hacockl CBI'KM B KomM4ecTBe CeMHAIIATH IITYK.
<HOBas cTpaHuLa>
3 Cpena pa3padoTku

Ha ceronnsamHuii 1eHp, Koraa npo0sieMbl aBTOMAaTH3aUH C LIEJIbI0 YBEIUYEHUSI [IPO-
U3BOJICTBEHHBIX IOKa3aTelIel BCTAIOT OCOOEHHO OCTPO, HA PBIHKE IIPOTPAMMHOr0 obecreue-
HUS JUIsl IPOEKTUPOBAaHUS CTPYKTYpbl BepxHero ypoBHs ACYTII nosiBisiercs 00Jibloe KOJIn-
YEeCTBO KOMIUIEKCOB, MO3BOJSIOMIMX PEIIUTh 3TH MpoOsieMbl. BpIOOp onTHManbHOTO, IS
nanHoro npousBoacTBa, SCADA-makera JOXHATCS HA IUIEYM NPOCKTUPOBIIMKA CHCTEMBI.
Hanexunocts 1 ¢ynkuunonanpbHocTh ACYTII menukoM 3aBUCHT OT HPEANOYTEHUS BBIOOpa
TOT0 WJIM UHOTO MTPOrPaMMHOI0 KoMIuiekca [7].

B pamkax pa3pabaTbiBaeMoro mpoekrta BeIOOp cliesiaH B moJib3y makera iFIX v.3.0, kak
noJKeNaHue 3aKa3zurka. Ho HEMamoBaXHBIM apryMEHTOM «3a» CIYXKHT U TOT (akT, 4To JaH-
HBI KOMIUIEKC MOJIYYHJI ITUPOKOE MPUMEHEHUE B HE(TEra30BOW M SHEPreTUYECKOH OTpac-
JSIX, XOPOLIO 3apEKOMEH/I0BaB ce0s Oyarofapsi CBOMM BEJIMKOJIEITHBIM BO3MOKHOCTSIM, O KO-
TOPBIX JaJIbLIE U TOHAET PEUb.

3.1 SCADA-cucrema iFIX

g npeanpusatus 1000 oTpaciu KU3HEHHO HeoOxoauma Oe30munbo4yHas u 0e30T-
Ka3Has pabora cuctem aBTomaruszainuu. [lepBas Bepcust makera Obuta coznana Oosee 20 met
Ha3aJ. 3a 3TO BpeMs BBILLIO OOJbIIE JIECATKAa BEPCUN MPOAYKTa U ObUIM HalIEHbI U HCIIPaB-
JIEHBI BCE OIIMOKHU U MPOOIEMHbIE MECTa, KOTOPBIX HEBO3MOKHO M30€KaTh MPU CO3JaHUU HO-
BOTO IIpOorpaMMHOro mnpoaykra. Beixon kaxnoit Bepcuu 1FIX compoBoxknaercss mosHomac-
mTa0HOM aKIMel TeCTUPOBaHUS MPOAYKTAa BCEMH TUCTPUOBIOTOPAMHU HAa COBMECTHUMOCTbH C
COOTBETCTBYIOLIMMHU PETMOHAIBLHBIMU ONIEPAIMOHHBIMU CHCTEMaMHU.

He meHee BaXHBIM sIBiIsIeTCS BONPOC 0€3007€3HEHHON MHTErpaluu CUCTEMbI aBTOMa-
TU3allUM B CYIIECTBYIOIIYI0 MHQPACTPYKTYypy npeanpusatus. Jns pemeHus »Tod 3anadu B
1FIX BkitoueHa mojjep:kka pasInyHbIX IPOTOKOJI0B oOMeHa aaHHbIMU: OPC (kimueHT, cep-
Bep), OLEDB, ODBC, DDE. C ux momompio TakXe OCYIIECTBIISIECTCS Nepenada Mpon3BO/I-
CTBEHHOW MH(pOpPMAIUU B apXUBbl UICTOPHUUECKUX JTAHHBIX U CHCTEMBI 00Jiee BHICOKOTO YPOB-
Hs. Taxoke ns 1FIX cymectByrot apaiiBepsl ko MHOoruM ITJIK, Bkitowast poccuiickue: IMu-
KoH, JlomukoHT, PemukoHT 1 apyrue [8].

JUis KpUTUYHBIX MPOU3BOJCTB HCIIOJIB3YIOTCA CHCTEMBbl aBTOMAaTH3allMd Ha 0asze
SCADA-cuctems! iFIX ¢ pesepBupoBaHuneM. B Takux cucremMax BCe OCHOBHBIE (YHKIUU
poIyOIupOBaHbl, HAIPUMEP COOP TEXHOJIOTMYECKOW WH(OpPMAIUKA OCYIIECTBIISIOT JIBa HE-
3aBucuMbix SCADA-cepsepa 1FIX. [Ipu HapyiieHun cBsI3U ¢ OAHUM M3 HUX BTOPOM MpPOJI0JI-
’KaeT BBINOJHATh CBOM (QyHKUMH. Pe3epBupoBaHME MO3BOJISET 00ECNIEUUTh KOHTPOIb U
yIpaBJeHHE MPOU3BOICTBEHHBIMH MIPOLIECCAMU B JIFOOBIX CUTYaIUsX.

Coznanue npoektoB B 1FIX ocymectBisieTcss B ya00HOH U MHOrO(pYyHKUIHOHAIBHOMN
cpene paszpadotku Intellution Workspace. UHTyWTHBHO MOHATHBINA WHTEPGEIC, OOTBIIOE KOTHYE-
CTBO MAacTEpPOB-TIOMOIIHUKOB (aHUMALMH{, 3aKPAIIMBAHUS, OTKPBITHS/3aKpbITHs/3aMEHbl PUCYH-
KOB, TIEPEKJIFOYCHUS TUCKPETHBIX TErOB W T.I.) U BCTPOEHHas OMOIMoTeka oOobekToB Dynamo
HO3BOJISIIOT 3HAYMTENBHO COKPATHTH BpeMsl Pa3pabOTKU MPOEKTa M COCPEIOTOYUTh OCHOBHBIE
YCHJIMSL HE HA OCBOSHMU ITaKeTa, a Ha PeasTM3alliy CTOAIIMX Mepel pa3paboTUMKOM 3a/1au.

B cocrap 1FIX taxke BkimodeHa Jlemo-cuctema ¢ mpuMepamMu MPOCKTOB U3 pa3ind-
HBIX OTpacyiei: XUMu4ecKas, papMalieBTUYecKas, BOJOCHA0KEHNE U IUCKPETHOE MPOU3BO/I-
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cTBO. JleMo-crucTema mo3BoJIsIeT He TOJIbKO ObICTpee OCBOMTH BO3MOXHOCTH IMAKeTa, HO U UC-
M0JIb30BATh ATH MPUMEPHI IIEIMKOM HJIM YACTHUYHO MPHU pa3pabO0TKe COOCTBEHHBIX CUCTEM.

Jnst pelieHust CIOXKHBIX WM HecTaHaapTHhIX 3a7ad B SCADA-makeT BCTpOEH OAWH
13 HanboJiee MUPOKO PACIIPOCTPAHCHHBIX B MUPE S3BIKOB MporpamMMmupoBanus MS VBA.

Jlnst 6e3omacHoro BHenpeHus oO0bekToB ActiveX xommanus Intellution paspabotaia
texHojoruto Secure Containment. crnonb3oBaHue 3TOW TEXHOJIOTHH MO3BOJISET MPEIOTBpa-
TUTh cOOM MJIM OTKa3 OT pabOThl CUCTEMbl aBTOMATH3allMU MPU BO3HUKHOBEHUHU OIIMOKHU B
o0wekTe ActiveX.

MmuoroypoBHeBas cuctema 6e3onacHoctu iFIX ocyliecTBiasieT KOHTPOJIb JOCTYIa Mep-
COHaJIa K CUCTEME YIIPaBJICHUS U MPEIOCTABIIAET KaXIOMY COTPYIHUKY (PYHKIUU B COOTBET-
CTBHUHU C €ro MpaBaMH JIOCTyTa.

1FIX mognep:kuBaeT KIMEHT-CEPBEPHYIO apXUTEKTYPY, YTO JeJIaeT ero BeChMa ruOKUM
CPEICTBOM JUIsl MOCTpoeHus cucteM aBToMmarusanuu. [Ipu stom SCADA-cepBep BBINIOTHSET
cOOp NaHHBIX, UX aHAIIU3 U XPAHEHHUE B apXHBE, FEHEPAIUIO0 TPEBOT, OPraHU3ALUIO JIUCIIET-
YEepCKOTo yrpasieHus. ¥Y3nbl-kiueHTsl iClient momyyaioT BClo HEOOXOAMMYIO WH(OpMAIIHIO
ot SCADA-cepBepoB U peanu3yoT PyHKIHUN BU3YAIU3AMH U JUCTIETYEPCKOTO yIIpaBICHUS.

Kpome Ttoro, cucrema ynpasienus Ha 6aze SCADA-nakera iFIX Moxer ObITh mO-
CTpOEHA C HCIOJIb30BAHUEM TEPMUHAIBHOTO PEXHMa, B KOTOPOM BCE€ BBHIYHUCIICHHS BBIMOJIHSA-
€T OJIMH MOUIHBIA KOMIIBIOTED, a MOJKIIOYCHHBIE K HEMY TePMHUHAJIbI CIIYKaT JUIIb A7 BBO-
na “HPOpMAIUU U 0TOOpa)KEHUs Pe3yIbTaTOB.

[Ipu ucnonszoBanuu iFIX B TepMUHAIEHOM PEXUME IIEHTPAIBHBIM 3JIEMEHTOM SBIISI-
ercs Terminal Server ¢ yctaHoBneHHBIM IIporpaMmmMHbiM nakeToM iClientTS, opranusyronmm
MYJIbTHUCEAHCOBBIM, MHOTOIMOIB30BATEILCKUIM PEKUM padOTHI Ui MOAKIIOYEHHBIX K HEMY
tepMmuHanoB. iClientTS — 310 Tarke kiueHT iFIX, oH peanu3yer Bce OCHOBHbIE (DYHKIIMU
oObruHoro kimenta iClient, Takue kak VBA-CKpUNTHI, TPeHIbI, TPEBOTH, 3aIlIUTa U T. . B
TEPMHUHAIILHOM PEXHUME BCs 00paboTka MH(OpMAMKU MPOU3BOIUTCS LIEHTPATM30BAHHO, Ha
TEPMUHAIILHOM CepBepe, Oaroaapsi 4eMy B Ka4yecTBE TEPMHUHAIIOB MOTYT MCIOJIb30BaThCs Oe3-
muckoBble [IK 1 mamoMornHbeie KoMmmbloTepbl. PaboTa KiiMeHTa B TEPMUHATBHOM PEXKUME OCY-
niecTBIsieTcs yepe3 web-0paysep, pu 3ToM He TpedyeTcsl yCTaHOBKH fononHuTensHoro [10.

Jna renepanuu otderoB B iFIX umcmonb3yrorcs BcTpoeHHble Oubmmorexku Crystal
Reports. Jlns cOopa nctopudeckux MpOU3BOJICTBEHHBIX NaHHBIX B cocTaB iFIX BkitoueH mMo-
Iy b KIaCCUYECKON UCTOPHUU.

3.2 I'paduyeckne U pyHKIHOHAIBLHBIE BO3MOKHOCTH IFIX

IFIX — wunrerpupoBannoe HMI/SCADA-pemenne mis Windows NT, Ha ocHOBe
cragaaptra OPC u COM/DCOM-texHonoruu, KoMrnoHeHT cemeiictBa Intellution Dynamics.
JIOCTOMHCTBOM NaKeTa sIBJISIETCs COKpallleHHe BPEMEHU Ha pa3paboTKy, MOJACPKKY M BHEII-
peHHe MPOEKTOB, a COOTBETCTBEHHO M yMEHblIeHue 3arpar. CranmapTusanus uHTepgeiicon
MO3BOJISIET JIETKO MaclITabMpoBaTh CHUCTEMBl U 3(PPEKTHUBHENH HCIIONB30BaTh MHPOPMALHUIO.
Baxxnoit yactpio nakera siBisiercs Intellution Workspace — cpena pa3paboTku u oTobpaxke-
HUS [IPOEKTOB. DTa MOJCHCTEMA MPEIOCTaBIAET IUPOKUE rpaduuecKrue BO3MOKHOCTH U 00-
JaJlaeT MHOTUMH BayKHBIMU CBOMCTBAaMH, HaJIMUME KOTOPHIX BeIBOAMT iFIX Ha Benyiee Mecto
Ha peiHKe HMI-SCADA nporpamm.

Intellution Workspace — 3t1o pabouee mpoCcTpaHCTBO, MO3BOJISIONICE TOTHOCTBIO pa3-
paboTaTh NMPOEKT, HAXOISACh B NMPHUBBIYHOHN cpelle ¢ MHTYHUTHUBHO MOHSTHBIM COBPEMEHHBIM
uHTepdeiicom. B Hannune nMeeTcss MaKCUMalIbHO yJOOHBIH HAaOOp MHCTPYMEHTAJIBHBIX Ia-
Helel, MO3BOIAIONNX U3MEHUTh COCTaB KOMaHIHBIX KHOMOK Ha HUX, PACIIOJIOXUTh UX B JIFO-
6oM MecTe paboueil 06IacTu Tak ke, Kak 3To jaenaercs npu padore B Word, Excel u npyrux
oucHBIX mpUIOKeHUsAX. HaBuranus mno npoekTy OCymecTBIsSETCS ¢ MOMOILBIO CIEITHATbHON
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MaHeJlIu — JiepeBa MpoeKkTa. 31ech 0ToOpakaloTcs BCE KOMIIOHEHTHI MIPUIIOKEHHUSI, a padouee
MPOCTPAHCTBO BHINISAUT B cTuie IIpoBonnuka Windows. [lepemenienue mo TeMaTuyecKum
MankaM MpoeKTa, NepPexo/l K peAaKTUPOBAHUIO OTIEIIbHBIX AJIEMEHTOB, 3allyCK HYXHBIX MPHU-
JIO’)KEHUH OCYLIECTBIIAIOTCS] aHAJIOTHYHBIM 00pa30oM.

Ecnu B mpoekT BkitoueHs! daiiisl, Hampumep Word ninu Excel, mpexycmoTpena Bo3-
MO>KHOCTb OTKPBIBAaTh MX JJIsl peJaKkTUPOBaHUs, HE BbIX0/s U3 cpeasl Intellution Workspace.
[Tpu 5TOM pabouas 061acTh OyAET JOMOIHEHAa COOTBETCTBYIOIIMMU MaHEISIMH HHCTPYMEHTOB
u nmyHktamu MeHto. 1IFIX moanepxuBaer BHenpenue oobekToB ActiveX. Tenepb MoxkHO pabo-
TaTh ¢ MHEMOCXEMOM TakK *ke, Kak ¢ JoKyMeHToM Word — nomemniarh Ha Hee JIIo0ble T0CTYII-
ueie Ha [IK xommonenTsl. Intellution Takke mocrarisieT psag 00bekToB ActiveX, cpeau KOTo-
pbIx, Hanpumep, «CBonka TpeBor». OxHako He Bcerna MoxkHO Ha 100% ObITH yBEepEeHHBIM B
HAJeKHON paboTe Takux KoMmoHeHTOB. Intellution mpexanaraer HOBYIO TexHOJOTHIO Secure
Containment, KoTopas 3amuiiaer cucremy oT cOoeB. Ilpu mcmonp3oBaHuM HeqOOpOKaue-
cTtBeHHOro ActiveX, KOTOpbIi B Tmporecce padOThl BbLAAN OIMIMOKY, MEXaHU3M Secure
Containment mpekpatutr ero paboTy, B TO BpeMs Kak CHUCTEMa MPOJOJDKUT JEeHCTBOBATh B
00bryHOM pexxuMme. BaxkHoit ocobenHocThio Intellution Workspace siBasieTcss BCTpOCHHBIM
s3bIK TIporpammupoBanuss — Microsoft Visual Basic for Applications (VBA). B otnnuue ot
MHOTUX APYTUX MaKeTOB 3[eCh MCHONb3yeTcs Hactosmmii MS VBA, ¢ KOTopeiM MOJIb30Ba-
Tenb paboTaeT B 0(hUCHBIX npuitokeHUsAX Gupmel Microsoft. Penakrop Visual Basic ToT xe,
yro u B MS Office. Kpome Toro, mist Bcex 00bEKTOB MHEMOCXEMBI MOKHO IIPOCMOTPETH U
OTpPEAAKTUPOBATH OKHO CBOMCTB, Kak 3TO NpuHATO B VBA. 31ech Takke cieayeT OTMETHUTh,
yto VB-ckpunts! Beimonustotcs B Intellution Workspace B cemb pa3 ovicTpee, uem B Word u
Excel. A mpu u3MeHeHUM Ha3BaHUSA OOBEKTA, IPOMCXOAUT aBTOMATHUYECKOE 3aMEIlEHHE ero
Ha HOBOe BO Bcex VB-mporpammax. Pacmmmpennas 6ubnmnoreka rpaduuecKux NPUMHTHBOB
Intellution Workspace mo3Bosisier ObicTpee pa3pabaThiBaTh CIOXKHBIE ONEPaTOPCKUE MHTEp-
¢eiicel. EcTh Takue moJie3Hble 3JIEMEHTHI, KaK JIyra, CeKTOp, CEIMEHT, NMPSMOYTOJIbHHUK CO
CKPYTJICHHBIMU YTJIaMH, MHOTOYTrOJIbHUK. CyIEeCTBYET BO3MOXKHOCTh BpalllaTh OOBEKTHI BO-
KpYT' YCTaHABJIMBAEMOT'O LIEHTPA BPAICHHS], MEHSTh CTUIIb 3alOTHEHUS (3AIMBKH) U KOHTYpA.
Intellution Workspace npenoctaBisier OoiblIne BO3MOXHOCTH aHUMAMH. OOBEKT MOXKET
U3MEHATHCS HE TOJIBKO MO 3HAYEHUIO IapaMeTpa, HO U Ha OCHOBE HEKOTOPOT0 MaTeMaTuye-
CKOT'O BBIpa)KEHHsI, KOTOPOE MOXKET BKIIIOYATh pa3jIMuHble BEIMYUHBI, B TOM YHUCIIE U JJAHHbIE
¢ pa3Hbix SCADA-cepBepoB. Ecnu co3nana rpynmna, a moTom nosiBUjiIack He0OOXOAUMOCTb U3-
MEHHUTbh OJIMH M3 CTPYNIHPOBAHHBIX OOBEKTOB, TO HE MOTpeOyeTcs pa3pyllaTh IPYIIy U Te-
pPATh Ha3HAUYECHHBIE € CBOMCTBA U VB-cKpunTbl. MOXHO NPOAOIKATH PENAKTUPOBAHUE
BHyTpH Tpynmsl («Drill downy) u padorars ¢ kaxapiM 00bEKTOM, Kak eciy Obl OH OBbLT He3a-
BHCHUM [9].

bubnmoreku roToBEIX 00beKTOB Dynamo cozep:kar 3aKkOHYEHHbIE AJIEMEHThI H300pa-
KEHHS CO BCTPOEHHBIMHM ckpunTamu Ha VBA u unHTepdeiicom, KOTOpbI co3naer pa3padborT-
yuk Ha Visual Basic. Takue 6u61moTekn MOTYT OBITh PACIIMPEHBI CAMOCTOSTEIBHO WM MPH-
obpetennl y pupMm-naptHepoB Intellution. Takxe maHemocxema iFIX Moxxer BkIOYaTh pas-
JAu4yHble Trpaduyeckue H300paxeHus (MOJAEpPKUBAETCS OOJBIIOE KOJIMYECTBO (HOPMATOB:
bmp, jpg, wmf,...).

B Intellution Workspace pa3zpaGoTunku BKIIOUMIH OOJIBIIOE KOJIWYECTBO BCIIOMOTa-
TEJIbHBIX WHCTPYMEHTAJIBHBIX CPEICTB (MACTEPOB) /Ul OBICTPOTO Ha3HAYCHHS TUHAMHYECKHX
cBoiicTB. Hanpumep, 10CTaTOYHO MBINIBIO MEPEMECTUTh OOBEKT W3 OJHOW TOYKH 3KpaHa B
JPYTYIO U MOMPOCUTh MacTepa CUMTaTh WX 3HaYeHus. [loToM BeIOMpaeTcs uMs Tera, K KOTO-
pomy OyJeT MpuBsA3aHO AMHAMHUYECKOE MepeMeleHne 00beKTa. Yrpomaercs paboTa ¢ Koop-
JUHATAaMHU M pa3MepaMu OOBEKTOB B JIOTHUECKUX JIOWMax M MUKCENAX, 3TO JIENaeT MacTep.
Kpome toro, muemocxemsl iFIX He 3aBucAT OT paspemieHus MoHurtopa. ['me Obl HH Oblia
yCTaHOBJICHA CUCTEMa, OHa Be3Jie OyIeT BBIMVIAACTh OJMHAKOBO. Kaxxias MHeMocxeMa UMeeT
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30 ypoBHe. MOXKHO CKpBITh 4acThb U3 HUX M COCPEIOTOYUTHCS HAa PaboTe ¢ KOHKPETHBIM
00BEKTOM MU pa3pabOTKe WM B PEKHUME BBINOJIHEHUS YIPABIATh YPOBHEM BUAMMOCTHU (fe-
TaJIM3alM1) B 3aBUCUMOCTH, HallpuMep, OT MoJIHoMouuni oneparopa. Ilpu pa3paboTke cucrem
BO3MOYKHO HCII0JIb30BaHUE INTOOAIBHBIX MEPEMEHHBIX U OINPENeNIIEMBbIX 110JIb30BaTeNIeM Tal-
mn «l{Ber-3Hauenue». Co3naercs oHa Takas TaOaMLa AJIs ONPENEIIEHHOIO THIAa 00BEKTOB
(HampuMep, 3aJBUKKH) M IPUBSA3BIBAETCA K COOTBETCTBYIOIIMM OOpa3aM Ha MHEMOCXEME.
Ecnu B nanpHeiimeM norpeOyeTcs HIOMEHATh 3HAYEHUS WM LBET, 3TO CHENIAeTCs OAMH pa3
cpasy AJs JecATKa 3a/iBUKEK WM pe3epByapoB. ECTh BO3MOXKHOCTH COCTaBJIEHHs pacHuca-
HUW IS ACHCTBHUS 1O BPEMEHU WJIM IO cOObITHIO. B ynoOHO# TabmuuHO#N dopMe MOXKHO
OIKCaTh PEAKIIMM CUCTEMBI HA TO MJIM MHOE U3MEHEHHE.

Menemxkep 6a3bl nanHbIX 1FIX nmpenocrasiser mupokue BOSMOXKHOCTH 10 pa3padoTke
U BeICHUIO 0a3bl JaHHBIX PEabHOIO BpeMEHU. MOKHO BHOCUTh M3MEHEHUS KaK B JIOKAJb-
HYIO, TaK U B YaJCHHYIO 0a3y JaHHBIX PealbHOI0 BPEMEHH, HE Mepe3amyckas cuctemy. bo-
nee 30 TUIOB TEroB MO3BOJISIOT PELIATh CaMble CIOKHBIE 3aJjauu aBToMaTu3auuu. Kaxxabiit
0JIOK MMeeT MHOKECTBO IOJIeH, ONHMCHIBAIOIIMX pa3iMyHble cBoiicTBa napamerpa. Cpeau
IPOYUX €CTh U MO0JIe, B KOTOPOM XPaHUTCA MHPOPMALUsA O BPEMEHU B KOHTPOJIEpE Ha MO-
MEHT M3MEHEHUus 3HadeHus napamerpa. Cucrema 3amutsl 1IFIX Moxer ObITh 00bEIUHEHA C
cuctemoit 3amuTel Windows NT. Cryxk6a Alarm ODBC Service no3BosisieT HanpaBisTh Tpe-
BOXKHBIC COOOICHHUS B PEISALMOHHYIO 0a3y JaHHbBIX (apXHBBL, )KYPHAJIbI U T. I1.).

B iFIX ecTh BO3MOXHOCTb pe3epBUPOBAaHUS HE TOJBKO CEPBEPOB, HO M CETEH. Y3IIbl
1FIX npu HE06X0AMMOCTH MOT'YT NEPEKII0YATHCS U3 OAHOM JIOKAIBHOM CETH B APYTYIO.

Hns coznanusa otderoB Intellution pexomenayer ucnosb3oBaTh Seagate Crystal
Reports — Bemyiiee cpencTBo pa3pabOTKU OTYETOB OO0 ciokHOcTH. B mocraBky iFIX
BKJIIOYEHBI runtime-6ubarorexu Crystal Reports 7, yTo mo3BossAT NpocMaTpyUBaTh Ha TaHHOM
pabouemM MecTe yxe TOTOBble JOKYMEHTHI. [/laHHbIe JUIsl OTYETOB MOXHO MOJY4aTh C MOMO-
mpio ODBC-ppaiiBepoB k 0a3ze JaHHBIX peabHOro BpeMeHHu 1 uctopuu iFIX.

iFIX, Ge3ycioBHO, siBiIseTCS Hauboiee CoOBpeMeHHbIM npoaykToM Intellution, B koTo-
POM IPETBOPMWIINCH B KU3HBb MOCJIEIHUE pa3pabOTKU U Ha KOTOPOM COCPEJOTOYEHBI OCHOB-
Hble ycuind. B HeM ynyuiieHa paboTa BCceX OCHOBHBIX MojcucTeM (0a3bl JaHHBIX, CeTeBas
HOJJIEP)KKA, Pe3epBUPOBAaHUE U JIp.), J00aBIeHa HOBas (yHKLUS IUIaHUpoBLIMKa. /[ paspa-
00TurKa BecbMa OOJIBIIOE 3HAYEHUE UMEET MCII0JIb30BaHUE JJIs1 0003pEeHNUs IPOEKTa HaBUra-
IIMOHHOTO JIEPEeBa, a B KAUeCTBE s3bIKa CKPUNTOB — cTanfapTHoro VBA. PaGoras ¢ 3Tum na-
KETOM, MOJIb30BaTe b MOXKET BOCIIOJIb30BaThCs CBOMCTBOM KoHTeitHepa WorkSpace BHeIpsTh
00bekThl ActiveX. DTO CBOHCTBO OTKPBIBAET MPUHIMIIHUAIBHO HOBbIE BO3MOXXHOCTH NpPHUMeE-
HEHMs CYIIECTBYIOUINX MPUIOKEHUH, 3JIeMEHTOB UHTepdeiica, peleHus 3a1au CBA3U C Ipy-
ruMu npunoxxeHusiMu. Ilepenada nHGopMauu MExIy MPUIOKEHUSIMU OCYIIECTBIISETCS Ha
VBA unu Ha3Haue€HHUEM CBOWMCTB BHEJIPEHHOTO OOBEKTA.

CymiecTBeHHO, YTO BHeApeHHe 00beKTOB ActiveX Oe3omacHo i KoHTeiHepa. [Ipu
cboe BHEJPEHHOTI0 00BEKTA OH Oy/IET U30JMPOBAH U HE OCTAHOBUT PadOTy CHCTEMBI B IIEJIOM.

C nmpyroit croponsl, ais iFIX Tpebyercst 1ocTaTOYHO MOIIHBIN KommbioTep. [locnen-
Hss Bepeus 1FIX 3.5 npeanonaraer Pentium 733 ¢ onepatuBHO#M naMaTteio 128 M6.

HecmoTtpst Ha Oe3ycioBHO ImUpokue Bo3MokHOCTH IFIX U yno0cTBO co3maHusi MHe-
MOHUYECKHUX M300pa’keHuil, B Ipoliecce paboThl ¢ CUCTEMON ObII BBISBIICH Psi HEJJOCTATKOB.
OpuH u3 HUX — pabora ¢ o0bekToM «Tekct». IIpu pydyHOM M3MEHEHUHM TPAaHUIL HAIAMHCU
pasmep mpudTa MEHSETCS BHU3yalbHO, HE MPONOPIHMOHAIBLHO HOBOMY pasMmepy HIpudTa.
Heo0xoanMo Takke OTMETUTH HE BCErlia KOPPEKTHYIO paboTy CKpUNTOB. DTa HelopaboTKa,
BIPOYEM, OTHOCUTCS Oouiblie K pazpaborunkam VBA, T. e. k kommanuu MicroSoft. BooOre
e HEeJOCTATKU PabOThI CUCTEMbI MOTYT OOBSCHATHCS UCIIOIB30BAaHUEM €€ JIEMO-BEPCHUH.

<HOBas cTpaHHULIA>
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4 Opranusanusi THPOPMAMOHHOK 0a3bI
4.1 3anpammBaeMbie CHTHAJIBI

Jlist oGecrieueHrs BBIMOTHEHUS TpeOOBaHUHN K (YHKIIUSAM HUKHETO YpOBHS [ 1, pa3aen
4.2] pa3zpaboTana TexHoJIOTHYECKasi 0a3a JaHHBIX 3alPAlIMBAEMbIX CUTHAJIOB (IIPHIJIOKEHUE
A). DTu curHaisl pasjiejeHbl Ha TPU TPYIIIBI 10 UCTOYHUKY T€HEpalMy 3a1poca: CUTHAIIBI CO
cuetyuka [10], c APM oneparopa u ¢ IIJIK.

4.1.1 Curnasnsl, 3arpaniiBacMbIe CO CUETUHUKA

JlaHHas rpynna napaMmeTrpoB B CBOIO OUYepe/b JEJIUTCS Ha JBE MOATPYIIbl — CUTHAJIBI
€KEMUHYTHOI'O0 OOHOBJICHHUS U ITapaMeTpbl, U3MEpsieMble KaX/Iblii yac.

Vcnonb30BaHue CUTHAJIOB nEPEOIl nOOZPYynnbl TIO3BOJISET 00ECTIEUUTh BU3YaIU3aLUI0
IOCTOSIHHO M3MEHSIOUIMMCS BEJIMYMHAM U3MEpsieMbIX IapamMeTpoB Ha skpaHe APMa. 3Haue-
HUS 3TUX BEJIWYMH KPUTUYHBI (M3-3a YCTaBOK MOPOTOB CUTHAJIM3ALMM), IOATOMY Tpedyercs
UX 4acTOE NepUOIUIEecKOe OOHOBIICHHE.

K nepBoii rpymnmne oTHOCATCS 3Ha4eHUsI MTHOBEHHOW MOIIHOCTU: aKTUBHOM, PEaKTHUB-
HOW U MOJHOM Mo cymMMe (a3 U KaxJol U3 Tpex (a3 B OTJIEIBHOCTU U HAINPSDKEHUS MO KaX-
Joi u3 Tpex ¢a3. 3Has 3HaAUCHUsI STUX BEIUYMH, MOXHO BBIUMCIUTh AKTUBHBIN, PEAKTUBHBIN
U TIOJIHBIM TOKM 10 cyMMe (a3 U Kaxaoil (asze oTnenbHO, a Takke K03(hOUIUEHT aKTUBHON
MOIITHOCTH.

Curnanbel o coctosHuu cuetunka [10, mpunoxenue JI] (mapamerp STAT ) Takxke
BXOJST B INepByto Ipynmy. OHU MO3BOJISIFOT YCTAHOBUTH JIOCTOBEPHOCTh MOCTYHAroOIIEH OT
U3MepuTeNss UHPOPMALIMU, CUTHAIM3UPYIOT O HapyIIEHUH HOPMalIbHON paboThl yCTPONCTBA.
N3 mectHaauatu 6ut napamerpa STAT uHTepec Juist onepaTopa MOTYT MPEICTABIATh TOb-
KO TpH, OHU BKJIFOUEHBI B 0a3y JaHHBIX NMapaMeTpoB JJIs BU3yanu3anuu (mpuioxenue b): uz-
MepuTeNlb He MHULMAIU3UPOBAH, OIMOKa Mepeaun JaHHBIX OT MU3MEPHUTENS M HET AaHHbBIX
CO CUETYHKA.

IIpu nosIBJIEHNUU CUTHAJIOB «M3MEPUTENIb HE MHULIUAIM3UPOBAH» UM «HET JaHHBIX CO
CUETYHKa» OINepaTopy HEOOXOAMMO COOOIIUTH 00 3TOM HH)KEHEpY, 3aHHMMAIOLIEMYCsl MOH-
TaXHbIMU paboTamu. B ciiyyae BO3HMKHOBEHUS cOOs MpH Iepeaade JaHHBIX KOHTPOJUIEp aB-
TOMAaTHYECKHU TOIMUIET eIl OAMH 3anpoc Ha yreHue nHpopmauuu. Ecnu npu noBTopHOII mo-
IBITKE COOOIIEHUE MOBTOPSETCS, HEOOXO0AUMO yOeIUuThCs B pabOTOCIOCOOHOCTH CUETUHKA U
MOJKJII0YaeMOr0 K HEMY YCTPOMCTBA, MPaBHIBHOCTH COEAMHEHHUS ATUX YCTPOWMCTB U Mpa-
BUJIBHOCTH IIPOTOKOJIa OOMEHA.

Bmopaa nodzpynna cUrHajioB 1o3BOJII€T BECTH y4eT MapaMeTpoB, U3MEHEHHUsI KOTO-
PBIX IPOUCXOAAT JIMIIB 3@ YACOBbIE MPOMEXKYTKU. K TakuM mapamerpaM OTHOCSITCS SHEPTUU C
HapacTAIOLIUM UTOTOM: aKTHUBHAsl, peakTHBHAsA, OTIYIEHHAs, MOTPeOJIeHHAs U DHEPrus IMo-
TEpb IPU OTITYCKE U MOTPEOICHUH FIEKTPOIHEPTHH.

4.1.2 Curnansl, 3anpamBaemsle ¢ APM

Jlnist mosTyyeHHsl JaHHBIX O BEIMYMHAX MAapaMeTpOB, U3MEPSEMBIX CUETUMKAMH, a TaK-
e MHOW ciry>keOHOM nH(popManMu HE0OX0AUMO CreHepupoBath 3anpoc ¢ APMa onepatopa
Ha CUMTBIBAHUE ITHX JaHHBIX. 3amnpoc noctynaer Ha IIJIK, koTopslii B CBOIO o4epenb, co-
IJIACHO 3alporpaMMHPOBAHHOMY QJITOPUTMY, MOJy4daeT WHpopManuio ot umepurenei. Ta-
KMX 3aIIpOCOB J[Ba: MacKa JUIs MHIUKALUU U CEPUMHBIA HOMED.

O6meHn uH(poOpMaIe co CYETINKOM OCYIIECTBIISIETCS B COOTBETCTBUHM C MEXIyHa-
poaubeiM ctanaaprom MOK 1107-96 mo untepdeticy RS485, co ckopoctrio 57600 6071.

3Ha4YeHue MapaMeTpa MAcKa OnsA UHOUKAWUU COCTOUT U3 YEThIpEX YUCell, Kaxa10e U3
KOTOPBIX COOTBETCTBYET YETHIPEM TpYIIIaM MapaMeTpoB. [lepBoe 4nciao COOTBETCTBYET TPYII-
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ne «DHepreTUuecKrue mapameTpol», Bropoe — rpyiie «[lapameTpsl ceTu», TpeTbe — TpyIie
«Cmyxebnast unpopmanus», uerBeproe — rpymmne «[Ipodunu Harpy3kmny.

WNudopmanusg o 3HaueHUU NapaMeTpa nepeaaeTcs B BUAE KaJpOB B JBOMUYHOM KOJIE.
Kaxxaplii kaap HymMepyeTcst B COOTBETCTBHUU CO CBOMM IOPSJIKOBHIM HOMEPOM B IOCJIEIOBA-
TEIbHOCTU TPYIIUPOBKU KaapoB. HeoOxoaumble NaHHBIE COJEPKATCS JIUIIL B HEKOTOPBIX
KaJpax yKa3aHHBIX TPYII.

4.1.2.1 DHepreTuuecKue napameTpsl
Kanp 1: akTuBHas U peakTUBHas 3HEpruM (pUCYHOK 4.1) ¢ HapacTarOUIMM UTOTOM (C
yKa3aHUEM KBaJpaHTa MOILHOCTH).

CrrnviesHan [MorpednedyHas
AKTHEHAR IHEPIHA AKTHEHAR JHEPIHA

Mompetiesnas
PEAKTHEHAR IHEPIHA I

| |- s
+ o .

¥

- [11 Y

Crrny e A
PEAKTHBHAA JHEPIHA

Pucynoxk 4.1 — JIuarpamma pacrnpeiesieHust akTHBHON
Y PEaKTUBHOM SHEPIHH MO KBAJIPAHTAM

4.1.2.2 Tlapametpsl cetn

Kanap 1: nanpspkenue no ¢aszam A, B u C.

Kanap 3: akTuBHas MOLTHOCTh CyMMapHas M 1o Kaxa0i u3 ¢as.
Kanap 4: peakTuBHast MOIIIHOCTh CYMMapHas U MO KaXJ10i u3 ¢as.
Kanap S: nonHas MOITHOCTh CyMMapHasi M 10 KakI0i u3 ¢as.

4.1.2.3 CnyxebHas uHpopmanus

Kanap 1: Kl, KU — ko3¢ ¢unments! TpanchopmMavy o TOKy U HapsKEHHIO.

3HayeHue mapameTpa cepuiiHblii HoMep MOXKHO TMOJIYYUTh B CTPOKE MACHTH(HKAIIH-
OHHOT'O COOOILIEHHSI CYETYHKA B BUJIE:

— wuaentudukatop npoussoaurenst — EKT;

— unenatudukarop uznenus — CE6850vX_Y,
rie X — BepcHs MPOrpaMMHOI0 00ecredeHns MUKPOKOHTPOJIIEPaA;

Y — Bepcust mporpaMMHOTO o0ecTieueHus IUPPOBOTO CUTHAIBHOTO MPOIIeccopa.

Curnan PLCConnect Taxxe BXOIUT B TPYIILy CUTHAJIOB, 3ampamuiBaeMbix ¢ APM. On
CILY’KUT JUI KOHTpoJst cocTosiHus cBs3M ¢ [1JIK u oGHapyxeHus oOpbIBa 3TOM CBA3H.

4.1.3 Curnansl, 3anpamusaemslie ¢ [TIJIK
B sty rpyniy BXOANUT CUTHAJ O COCTOSIHUM CBSI3U CO CUYETUMKOM.

4.2 ba3a 1aHHBIX 0TO0pakaeMbIX IApaMeTPOB

Omneparop JOKEH UMETh BO3MOXXKHOCTH IMOJTYYaTh JOCTOBEPHBIC TaHHBIE B HEOOXO-
quMoM obwseme. MHpopMalus, npeaocTaBisieMast sl HaOMIOACHUS, T0JDKHA OBITh TOJTHOM,
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HO He u3nuiuHed. [lns BeImojgHeHHs 3Toro TpeOoBaHHUS pa3paboTaH CIHCOK MapaMeTpOB,
MOJJIeKAIIUX BU3yanu3auu (rpuioxenue b).

B nensx nmukBumanum wsnumiHero tpaduka mexay APMamu, TIJIK u cuetynkamu
BBOJSITCSI OTPaHUYCHHS] Ha KOJMYECTBO CUMTHIBAEMBIX MapaMeTpoB. Takue BEJIUYUHBI, Kak
AKTHUBHBIN U PEaKTUBHBIN TOKH, CyMMapHbIe U 10 Kaxa0i u3 ¢a3, kodhGUIreHTs akTuBHON
U PEaKTUBHON MOIIIHOCTH, MOKHO BBIYMCIIUTH C IIOMOIIbIO MAaTEMaTHYECKUX (HOPMYIL.

Kak yxe 65110 ckazano, SCADA iFIX umeer BCTpOCHHBIN MOAYIIb 1 pabOTHI C TEX-
HOJIOTUYECKUMU 0a3aMHU JaHHBIX, COAEpkKAIIUMU HHPOPMAIUIO O IMapamMeTpax U COCTOSHUSAX
CUCTEMbI. DT JJaHHBIE MOCTYIMAIOT C YCTPONCTB HIKHETO (I0JEBOr0) YPOBHS U MepearoTcs
Ha APM OPC-cepBepom. 3HaueHHs MapaMeETPOB U COCTOSIHUM COAEPKATCS B CHEIHATbHBIX
MEPEMEHHBIX, Ha3bIBaEMbIX TeraMH. Tak KaK KOJIWYECTBO KOHTPOJIHMPYEMBIX MapaMeTpoB CH-
CTEMBI JOCTaTOYHO OO0JIbIIIOE (OKOJIO THICSYH CUTHAJIOB), 7Sl yI00CTBA pabOoThI pa3paboTynka
APM, sHeprertuka, 3anonHstomero 0a3y JaHHBIX, U OMEpaTopa HEOOXOAUMO pa3TPaHUYUTH
CUTHAJIBl MO MOJCHCTEMaM M pa3padoTaTh YHHKAIbHYIO CTPYKTYpY Tera, MO3BOJISIOINIYIO
OTIpeAeIATh MPUHAJICKHOCTh CUTHANA K COOTBETCTBYIOIIEMY OJIOKY CXEMbI 3JIEKTpOCHa0Ke-
HUS ¥ JIETKO MPOU3BOAUTH MOKCK MO Oasze.

CrpykTypa Tera

Ter, COOTBETCTBYIOIIMII aHATIOTOBOMY CUTHAITy, COCTOUT M3 TPEX YacTel pa3/ieleHHBIX
cuMBoJIaMu «_». [lepBas 4acTh colepXUT COKpallleHHOe OyKBeHHOEe 0003HaueHue MOJACTaH-
muun (st [IC 110/35/6 kB «MpuibpKHHCKAS» YKa3bIBAIOTCS THIIBI PACHPEICIUTEIbHBIX
YCTPOWCTB), 00bEKTa pe3epBHOrO diekTpocHadxkenus win TII 0,4 kB (tabnuuna 4.1), BTopas
yacTh 0003HAuYaeT MPUHAJICKHOCTh IMapaMmerpa K ONpeAeNeHHOW sueiike JTub0 Harpyske
(Tabnuna 4.2), TpeThs YacTb — THII U3MEPSIeMOro napamerpa (tadmauma 4.3).

Tabnuna 4.1 — CokparnieHus, TpUHSITHIE A5 Ha3BaHUN MOICTAaHIIUI

Coxkpartenue HaszBanue moacraHmuu
MS_ORU OPVY 110/35 kB IIC 110/35/6 kB «MpUIbIKHHCKAS
MS_ZRU 3PV 6 kB IIC 110/35/6 kB «MpUIbKHHCKASD)

MO I1C 35/10 kB «MBLIbIKXKUHOY»

SRV I1C 35/10 kB «Cpenne-Bacroranckas»
SvVv I1C 35/6 kB «CeBepo-Bactoranckas»
ADES AJIDC

GDES r1ncC

UUSK 3PVY 6 kB «YYCK»

O6mwexTsl anektpocHabxkenus 0,4 kB MI'KHM

Tabmuua 4.2 — CoxpalieHusi, IPUHATHIE I SYeeK U Harpy30K

CokpariieHue HasBaHue siueiiku WM Harpy3Ku
G I'eneparop
GR I'eHepaTOpHBIN pa3AeIUTEND
GV ['eHepaTOpHBIN BBHIKIIOYATENb
INP Bsog
N Hacoc
P ITanens
SV CeKIIMOHHBIH BBIKIIIOYATEh
SR CeKUMOHHBIN pa3AeauTesb
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T Tpancdopmarop
TSN TpanchopMaTop CHIIOBON Harpy3KH
SHR I[IuHHBIHA pa3neauTenb
SHSN IuT cCOOCTBEHHBIX HYX]T
No* CeKIMOHHAA WIN ITaHEIbHAs SUYEHKU
* — CeKUHMOHHBIE W TIaHEJbHBIC SYCHKH HE HMMEIOT YHUKAJIBHOIO HMMEHH, OHH
HYMEPYIOTCSI.

Ta6muma 4.3 — O603Ha4YeHHS U3MEPSEMBIX TApaMETPOB

O6o3HaueHue HawnmeHoBaHue nmapamerpa
PpA MomHoCcTh akTHBHas (haza A
PpB MomHocTh akTHBHasA (hasa B
PpC MoHocts aktuBHas aza C
PgA MomHOoCTh peakTuBHas daza A
PgB MomHoCcTh peakTuBHas (aza B
PqC MorHocth peaktuBHas ¢aza C
UA Hanpsbxenue daza A
UB Harnpsoxenue daza B
uC Hanpsokenue daza C
F Yacrora cetu

Ter, COOTBETCTBYIOLIUI AMCKPETHOMY CHTHaly, B TpPEThEH YacCTH COJEPKUT
nH(pOPMAILIHIO O COCTOSTHUH 000pyaoBaHus (Tabmnuia 4.4).

Tabnuua 4.4 — O003HaueHUs TUCKPETHBIX MapaMeTpOB

O6o3HaueHUe HanmenoBanue mapamerpa

IPS [Tonoxenue BBIKIIIOYATENS

APV ITonoxenue kioua AIIB

AVR ITonoxxenue kinoua ABP

GND [TonoxeHune 3a3eMIISIOMINUX HOXKEK

GNDG6 KoHnTtposb cpabaTeiBaHusi CUTHAIM3AIMN «3eMJIsh» Ha MmuHax 6 kKB
Oxonuafaid3367. 4.4 KonTtposab cpabaTbiBaHUs cUTHATM3AMK «3emis» Ha muHax 10 kB

GND35 KoHTtposb cpabaTeiBaHusi CUTHAIM3AIMN «3eMJIsh» Ha muHax 35 kB

DZT KonTpons cpabareiBanus JI3T cunoBeIx TpanchopmMaTopoB

MTZT Kontpoins cpabateiBanust MT3 cunmoBbIx TpanchopmMaTopoB

MTZ MT3 siueex

GAZ1 Kontposb cpabateiBanus ['a3oBasil criioBbIX TpanchopmaTopoB

3HavyeHWe HanpspkeHus Ha ¢aze A mepBoil reHepartopHou sueiiku AJIDC Oymer co-
nepxxarbest B Tere ADES_G1 _UA, B COOTBETCTBUY C IPUBEACHHOM CTPYKTYPOM.

<HOBas cTpaHULa>

5 Peanm3zauusa APM
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5.1 Crpykrypa uH(OPMAIHOHHOT0 00ecTeYeHUust

Cxema 31eKTpOCHA0XKEHHUS OOBEKTOB aBTOMATHU3AI[MM HMEET CJIOXKHYIO CTPYKTYpY.
s obecriedenus ee HArMSAHOCTU M YUTAEMOCTH CHCTeMa Oblia pa30uTa Ha MOJCUCTEMBI U
MIPEACTABICHA JPEBOBUIHON CTPYKTypou (pucyHok 5.1). KaxkmoMmy 010Ky MHEMOCXEMBI, 3a
UCKJIIOYECHHEM CaMOT0 BEPXHEro, COOTBETCTBYET MHEMOCXEMa, OTpakarollas MmapaMmerpbl U
COCTOSTHUS JIEMEHTOB dHeprocucteM. [1o3ToMy ykazaHHasi CTPyKTypa OTOOpa)xaeT Takxke Jie-
pPEBO MHEMOCXEM OOBEKTOB KOHTPOJIS.

1IC 110/35/6 1B
Ty rvsocer”
] I
OPY 1103358
IC 110/35/6 1B
“MbUnbakuHCKas”
[
1 1 1
SIGE [1C 35110 B I1C 35110 B [1C 35/6 B
c 10356 18 e | P
« 2 _NbINbLIDKNHO “Cpeane-Bactoranckan” “CeBepo-BactoraHckas”
MbNbDKUHCKAsA
6xB 6B 3PY 6kB
rosc AIBC “YYCK”
| | [ ]
m m m

m m T4 ms5

Pucynox 5.1 — JIpeBoBuHAsI CTPYKTYpa OOBEKTOB KOHTPOJIS

HepeBo muemocxem ACY D I'Tl umeer Tpu ypoBHS BioxkeHHOCTH [11]:

1. ABTomMaTHU3MpOBaHHAs CHUCTEMa ydeTa M KOHTPOJI 3JIEKTPOCHAOKEHHUS Ha MOJ-
CTaHIUAX:

— 3PY — 6 unmu 10 xB;

— OPY — 35 kB mns Tpex nmoacranuwmii: moactanmus 35/10 kB «MbUTbKHHOY, TTO-
crannus 35/6 kB «CeBepo-Bactoranckas» u noacrannus 35/10 kB «Cpenne-Bacroranckas»;

— OPY — 110 xB u 35 kB mus noncraumuu 110/35/6 kB «MBUIbIKHHCKAS,

— OI1V.

2. ABTOMATH3MpOBaHHAs CHCTEMa ydeTa W KOHTPOJS DIIEKTPOCHAOKEHUS Ha MOJ-
crantiuu 6 kB YYCK u Ha 00BbeKTax pe3epBHOTO JIEKTPOCHAOKEHHUS:

— 3PY — 6 kB «YYCK Jlyruneuk»;

- I'I9C,;

- AIDC.

3. ABTOMaTH3MpOBAaHHAs CHCTEMA yUeTa U KOHTPOJIS SJIEKTPOCHAOKEHHS Ha 00BEKTax
0,4 xB:

— KTII unu U4 (O6wext 0,4 xB);

— Ortnensubie Harpy3ku (Hacoc 0,4 kB).

5.2 ®dyHk1HOHAJILHOE HA3HAYEHHE YPOBHEH lepeBa MHEMOCXeM

Ilens mepeBa MHEMOCXEM — BHU3yalIHM3alus OOIIEH CTPYKTYPHOM CXeMbI OOBEKTOB
aeKTpocHab)keHust Ta30Boro npomeiciia OAO «ToMckrasnpomy, HHIUKAIUS aBapUUHBIX CH-
Tyaluid B TOJCUCTEMAX.

OyHKIWH:

— OTOOpaKE€HHE CTPYKTYPHOM CXEMBI PACIOJIOKEHHUS OOBEKTOB AJICKTPOCHAOKEHUS

Ta30BOTI'O IIPOMBICIIA,
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— WHAWKAIWS aBapUHHBIX CUTYaIlMi B TIOJICUCTEMAX.

5.2.1 ®yHKIIUM MHEMOCXEM YPOBHS MOJICTAHIIUI

ens — Bu3yanmuzarusi o0mel CTPYKTYpbl OOBEKTOB aBTOMATH3ALMK M WHIMKAIIUS
OCHOBHBIX TTOKa3aTeJICH JIEKTPOIHEPTUH.

OYyHKIWH:

— OTOOpaKeHHE CTPYKTYPHOM CXEMBI PACIIOIOKEHHUSI M KOHTPOJIb COCTOSIHHS 00BEK-
TOB AJIEKTPOCHAOKEHHUS Ta30BOT'0 MPOMBICIIA;

— MHAWKAIWSI OCHOBHBIX ITOKa3aTeliel dJEKTPOIHEPTUH: MOTPebIIsieMasi MOIIHOCTh Ha
BBO/JIaX, HAMPSDKCHHUE HA JIMHUSAX U T. 1.,

— WHAWKAIWSI BOSHUKHOBEHUS KPUTUUYECKON CUTyaIlMu Ha O0OBEKTaX 3JIEKTPOCHAOXKe-
HUS Ta30BOT0 MMPOMBICIIA;

— Tepexoj Ha MHEMOCXEMbI mojicucteM 3jiekTpocHadxkennss ACY O I'Tl — nHa BTO-
POl ypOBEHb.

5.2.2 ®ynkuun MHemocxeM noactaniuu 6 kB YYCK 1 00beKTOB pe3epBHOrO 3JIeK-
TpOCHAOKEHUS

Lenp — Busyanuzanus CTPYKTYPbl, KOHTPOJIb COCTOSIHUS M MOHUTOPHHT MapaMeTpoB
Ha OTJENbHOM MOACUCTEME.

OyHKIMU:

— 0TOOpa)KeHUE CTPYKTYPHOH CXEMBbI PAaCHOJIOKEHUSI U KOHTPOJIb COCTOSIHUS 00BEK-
TOB AJICKTPOCHAOKEHUS MOJACUCTEMBI,

— HHJUKAIUg OCHOBHBIX MOKa3aTeNell 3JEeKTPOIHEPTrUr MOJICUCTEMBI: MOTpedsseMas
MOIIIHOCTh Ha BBOJIaX, HAIPSDKEHUE HAa CEKLUAX IINH, TOKH OTXO/SIINX U BBOJIHBIX SIUEEK;

— WHJUKAalWsg BO3SHUKHOBEHUS! KPUTUUYECKOW CUTYallMd Ha OOBEKTaX IEKTPOCHa0kKe-
HHS TIOJICUCTEMBI;

— HHJUKAalUg OCHOBHBIX MOKa3aTeNell 3JEeKTPOIHEPTUr MOJICUCTEMBI: MOTpedsseMast
MOIIIHOCTh Ha sUelKax, HallpsSYKEHNE HA CEKLMX IINH, TOKU SIYEEK;

— WHAMKAIMS BOSHUKHOBEHUS KPUTUYECKON CUTYallMU Ha 00BEKTE AIEKTPOCHAOKEHUSL.

5.2.3 ®dynkuuu MEHEMocxeM ypoBHs 00bekToB 0,4 kB

I{es1b — MOHMTOPUHT MAapaMeTPOB M KOHTPOJIb COCTOSHUS OTAEIBHOI0 00BEKTa BHYT-
PH [TOJICUCTEMBI (STUEHKH, TaHeNH, HATPY3KH).

OyHKIUU:

— KOHTpPOJIb COCTOSIHUS NapaMeTpPOB Ha OTAENIBHBIX SAUeiKax, NaHENIX U Harpyskax,
OCHOBHBIE [TaCIIOPTHBIE JaHHBIE;

— WHJUKALlAS OCHOBHBIX JOIOJHUTENBHBIX IEKTPUUYECKUX MTapaMETPOB HA BBOJHBIX
Y OTXOJSLINX A4YEeHKax:

— yd4eT MpsIMOTO U 0OpaTHOTO HaNpaBlIEHUs] aKTUBHON U PEAKTUBHOM JIEKTPUUYECKOM
DHEPIuy;

— KOHTPOJIb AJIEKTPHUUECKHUX ITapaMeTPOB B TpeX(pa3HOM ceTH: aKTUBHOW, pEaKTUBHOM U
MOJTHOM MTHOBEHHOM MOIIHOCTH Kak M0 KaXJoH (ha3e ceTu, Tak U cymme ¢a3, (pa3HbIX Hamps-
KEHUH, TOKOB, COSF, yCTaHOBHBIIIErOCsI OTKJIOHEHUS (Pa3HBIX HAPSHKEHUH U YaCTOTHI CETH.

<HOBasl CTPAHUIIA>
3aKjIoueHue

B xone BhIMONHEHUS TPOU3BOJACTBEHHONW MPAKTUKH OBLIM PEIICHBI MOCTABICHHBIC
3a7a4u.
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N3ydeHa Tomonorus pacnoiokeHus: 00beKToB ra3oBoro nmpomeicia OAO «Tomckra-
3MPOM» U MPEIOKEHO PelIeHHe O pa30reHnH 0011Iel CXeMbl Ha OTENIbHbIE MTOACUCTEMBI JIJIs
OTOOpaXeHHs UX Ha IUCIIETYEPCKOM ITYJIbTE B BUJIE€ MHEMOHUYECKUX U300paKEHUH.

OpranuzoBana nHpopManroHHas 6a3a CUTHAJIOB, CHUMaeMbIX ¢ obopynoBanus ACY
O I'TI, m mapameTpoB, HEOOXOAMMBIX )1 OTOOpakeHus Ha FKkpaHax APMa.

Pa3paborana yHukampHasi CTPYKTypa Tera, MO3BOJISIOIIAS OMPENENATh MPHUHAIICK-
HOCTb CUTHaja K KOHTPOJIHMPYEMOH MOJACUCTEME U TPYNIIUPOBATH CUTHABI JUIsl aHAJIM3a TIPO-
[[ECCOB, MPOUCXOSAIINX B ITON MOJICUCTEME.

ITpousBenena HacTpoiika u KoHuUryparus npuioxenuii makera iFIX 3.0, orBeuaro-
HIMX 33 aBapUITHYI0 CUTHAJIM3ALMIO U apXHUBUPOBAHHUE JAHHBIX, C YYETOM MPHUHSITON CTpaTe-
TUH aIMUHUCTPUPOBAHUS U 3AIUTHI CUCTEMBI.

[IpoBeneno mpoektupoBanue APM, Bomieniiee B OOIIME MPOEKTHBIC PEIICHUS IO
ACY D TITI (pabounii mpoext Ne 9104 Tom 2, kaura 3).
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NMPUNOXEHUE M
(cipaBOYHOE)
NMPUMEP PEUHXUHUPWUHIA BU3HEC-NMPOLIECCOB
HA NMPEANPUATUA
KOMMEHTAPUU K MOOEJIN «3A0 «TOMCKKABCHAB»

Haunbonee wu3BecTHass M pacrnpoCTpaHEHHas METOJUKAa MOJICIUPOBAaHUS OH3HEC-
npoueccoB — metogosorus IDEF0, otHocsmasicst k cemeiictBy IDEF. OHa npunsita B Kaue-
CTBE CTaHJapTa BO MHOIMX MeXAyHapoaHbIX opranuzanusax. IDEFO MoxHO ucnonb3oBaTh
JUIsL MOZIETIMPOBAHUS HIMPOKOTO Kiacca cucTeM. Jljis HOBBIX CHCTEM OHA IPUMEHSETCS C Lie-
JBI0 ONpeeNieHus TpeboBaHui U (PyHKIUK ISl TOCIEnyromeld pa3paboTKu CUCTEMBI, OTBE-
YaroIeil MOCTaBJICHHBIM TPEOOBAaHMSIM W pealn3yromieii BbieneHHble GyHKuuu. [Ipumenu-
TEIBLHO K YK€ cymecTByrommM cucremam Meroposiorust IDEFO) MoxkeT ObITh MCIIONB30BaHA
JUIs aHan3a (PYHKIMA, OCYIIECTBIISIEMBIX CUCTEMOW, U OTOOpaKEHHsI MEXaHU3MOB, TIOCPE/I-
CTBOM KOTOPBIX 3TH ()YHKIIUU BBITOTHSIIOTCS.

Bbi00op B KauecTBE MHCTPYMEHTAIBHOW Cpejibl MoJienupoBanus nporpammbl AllFusion
Process Modeler o0ycnoBieH, B OCHOBHOM, IByMsi (pakTopamMu — yI0OCTBOM BH3YaJbHOI
Cpepl MPOSKTUPOBAHUS M CKOPOCTHIO MOCTPOSHUS (MOIU(BUKAIIIH ) MOJICIIH.

Monens 3A0 «TomckKabCHa0» Oblia BbIOpaHa UCXOJs U3 MOTPEOHOCTH CUCTEMATH-
3UpOBaTh 3HAHUA O MEXaHMU3MaX (PYHKUMOHHPOBAHUS HpeanpusTHs. Touka 3peHust CUCTeM-
HOTO TPOTPAMMHUCTA TO3BOJIIET PACCMOTPETh OoJiee MOIPOOHO aCIEeKTHl ()YHKIIMOHHPOBAHUS
CUCTEMBI pacyeTa CTOMMOCTHU U3JIENHsI — pa3pabOTaHHOW MPOrpaMMHUCTOM JIaHHOM OpraHu-
3aruu nporpammel B cpene 1C Ipeanpustus. Beidop 1C o0ycioBieH B OCHOBHOM 00J1aCThIO
nesitenbHOCTH OAO «TomckKa6CHab» — mpou3BoacTBO. DakTOphl HHIUBUAYAIHBHOCTH TPE-
OOBaHMI K MMPOU3BOJMMBIM KaOeIsiM HE MO3BOJISIIOT OTAENy cObITa UMETh COPMUPOBAHHBIN
npaiic-nmuct. Kaxxaplii pa3 CTOMMOCTb pacCUMTBHIBAETCS UCXOJI M3 MOTPEeOHOCTEN 3aKazyuKa.
BoBnedeHHOCTH B IMpoliecC COTPYIHUKOB Pa3HbIX OT/AEJIOB: IJIAHOBO-3KOHOMHYECKOIO, OyX-
raJITepUH, TEXHUUECKOTO CHMKAIOT ONEPAaTUBHOCTH IOJIy4Y€HHUs TOTOBOW IieHbl. BHeapeHue
ABTOMATHU3UPOBAHHOM CHCTEMBI pacyeTa MO3BOJIMJIO MUHUMHU3UPOBATh BpPEMsl pacuera Kajlb-
KYJILIUYA HAa KOHKPETHYIO TO3UINIO C HEJIENH 1O HECKOIBKHUX YacoB.

JHexomno3unus nporecca «®opMupoBaHre CBOJHON KaIbKYJISILUIN HATJISIHO JEMOH-
CTpUpPYET 3Tallbl MOJY4YEHHUs LIE€HBI, MO3BOJSET BBIACINUTh 30HbI OTBETCTBEHHOCTH KOHKPET-
HBIX COTPYJIHUKOB, Ta0bl MUHUMHU3HPOBATh BPEMsI 3aJIepKEK MPOXO0KICHUS KAJbKYIISINH Ye-
pe3 ux pyku. Cxemsl «Pacuer crouMocTu MarepuanoB» U «Pacder 3apmiaTel» OTpaxkaroT aji-
TOPUTMBI pacyeTa UTOTOBOI CTOMMOCTH BHYTPH MPOTPaMMBbI.

Touka 3peHust HHKEHepa-TEXHOJIOTa MO3BOJISIET HauboJee MOJTHO 0TOOPa3UTh TEXHO-
JIOTHYECKYIO 1IETI0YKY, BOBJICYEHHOCTh 000PY/I0BaHUS U MEepCOHala MPU MPOU3BOICTBE H3Je-
mus KBBCTHr uepe3 nekommnosuiuio npoiecca «IIpon3BoactBoy.

Touka 3peHuss MHKEHepa M0 JTOKYMEHTAlluU He pacKpbiTa BBUAY COOJIIOJIEHUS COIJia-
HIEHUSI O KOMMEPUYECKOU TalHe.

Jljig TIOCTpOEHUSI CXEM, HE OTpa)karollMX MeXaHU3Mbl (PYHKIIMOHUPOBAaHHUS pacuera
KaJbKYJIALUNA, TPUBIEKAIUCh SKCIIEPTHBIE OLIEHKHU. B KadecTBe AKCHEPTOB BBICTYMAIM: U-
pektop (o0mme cxeMbl (PYHKIITMOHHUPOBAHMS), HAYAITHPHUK TEXHOJIOTHYECKOTO OIOpO (CXEMBI
(GYHKIIMOHUPOBAHUS MTPOU3BOJICTBA), HAYAJIbHUK HAayYHO-TEXHUYECKOIO OTJeNna (CXeMBbl J0-
KYMEHTUPOBAHUS W3JIEH), HaYaJIbHUK UCIBITATEIbHOIO IIEHTpa (CXEMbl MCHBITAaHUMN). AB-
TOp MOJENIM OMUpaJcs MOMUMO MHEHHM 3KCHEpTOB Ha CTaHAApPThl KAaueCTBa, BHYTPEHHUE
TeXHUYECKHE perjaMeHThl u TexHudeckue yciaoBus 3A0 «TomckKa6CHab» — paspabaTsi-
BaBIIMIACS B paMKax cepTtudukanuu npeanpusatus no cragaapram [SO9001:2008, IRIS, B ko-
TOPBIX MOAPOOHO OTPa’KEHBI OTIENIbHBIE aCIIEKThl MPON3BOACTBEHHOIO LIMKJIA. Takoe BCEeCcTo-
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pPOHHEe HCCIeI0BaHue MPEAMETHON 00J1aCTH, TO3BOJISET CIIENaTh BBIBOJ] O BHICOKOW CTENEHU
JIOCTOBEPHOCTU MOJIENIA U COOTBETCTBUM €€ CTaTycy «AS-IS».

Cneunduxanusa mogean 3A0 «TomckKaoCnad»

Hean

Onucarb (QYHKIMOHAIBHOCTh MNPEANPUATHS C LENbI0 CHCTEMAaTU3allUd 3HAHUU O
OPEIPUITHH.

Touka 3peHust
HauannHuka nexa.

ObaacTh MOJEJTUPOBAHMS

PaccmatpuBarotcst mexanusmbl BHyTpeHHer padoTel 3A0 «TomckKabCHab» B ciydae
HeoOxoaumoctu u3rotosienus uzaenuss KBBCTwr. Ilponecc peanu3anuu U MOCTYyILICHUE
MaTepuajoB Ha 3aBOJ] BHE PAMOK MOJIEJIH.

Conep:xkanue

Jnarpamma Ha3zBanue
A-0 3A0 «TomckKa6CHab» (KOHTEKCT)
A0 3A0 «TomckKa6CHab» (BepXHUN YPOBEHb)
Al IIpuem 3akaza Ha KBBCTHr
Al2 Pacuer cToMMOCTH ¥ CPOKOB UCIIOJIHEHUS 3aKa3a
Al21 dopMHpOBaHUE CBOJHON KaIbKYJIALUN
Al211 Omnpenenenne HOPM U3TOTOBJICHUS
Al1212 Pacuer ctoumocTu Marepuasion
Al1213 Pacuer 3aprnaTsl
Al122 Busuposanue
Al3 Omnara 3aka3za
A2 [ToaroroBka K MpOU3BOACTBY
A3 [IpousBoacTeo
A3l Bonouenne MeHOM KaTaHKU
A321 CkpyTKa TOKOIIPOBOASILEHN SKUIIBI
A33 N3onupoBanue
A34 OuutanroBanue
A35 [lepeMoTKa rOTOBOTO M3/€NUA
A4 HcneiTanus
AS JIOKyMEHTUpPOBaHHE
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Pucynok H.1 — Jlnarpamma A-0 «(3A0 "TomckKa6CHa6" (KOHTEKCT)»

A-0 3A0 «TomckKadoCnad» (KOHTEKCT)

Tpu ocHoBHbIX HampaBieHus padboTsl 3AO «TomckKa6CHab»: BbITyCK TOTOBOM Ka-
OenbHON MPOAYKIMHU, €€ UCTIBITAHUE U COCTABJICHUE JOKYMEHTAalUU Ha u3zenus. OCHOBaHUEM
JUISL U3TOTOBJICHUS OIBITHBIX 00pa3I0B SABJISIOTCA 3asBKH, KOTOPBIE ONPEACIAIOT 100 Heoo-
XOJJUMOCTb M3TOTOBJIEHUSI Kabesst co crenupuuecKuMi CBOMCTBaMH, JHMOO HCIBITAaHHE Ce-
PHUIMHBIX 00pa3loB B TpeOyeMBbIX 3aKa3uMKOM YCIOBUSAX. TeXHOJIOrMYecKuil mporecc ocy-
IIECTBIIAECTCS CHJIAMU OMNBITHOTO TMPOHM3BOJCTBA U B OOIIEM BHJIE COOTBETCTBYET PEXUMY
(YHKIMOHUPOBAHUS OOBIYHOTO 3aB0Ja. DYHKIIMOHUPOBAHNE MPOUCXOAUT B MPABOBBIX pam-
kax Poccuiickoro 3akoHOJaTENbCTBA U B COOTBETCTBUU C BHYTPU3aBOACKON MOJIMTUKON Kade-

CTBa.
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Pucynox H.2 — JInarpamma A0 «3AO "TomckKabCna6" (BepxHUI YPOBEHB )»

Juarpamma A0 «3A0 "TomckKaoCHao'' (BepxHHUii ypoBeHb)»

3aka3 mpuHUMaeTcs 1o Tenedony, m1uodo yepe3 MurepHer, 11bo no akcy cuiaamu oT-
nena cOblTa. B cinydae 3akaza Ha HayyHYIO A€ATEIBHOCTD 3aKa3 MEePEeJaeTCs B UCTIBITATEIbHBIN
nentp (ML). B ciaydae 3akaza Ha IpOU3BOJCTBO MOCJE MOATOTOBUTENBHBIX PadOT 3aKa3 nepe-
JlaeTcsl B 1IeX, I71e U3rOTaBIMBaeTCs KaOenbHas MPOIyKIHs, COOTBETCTBYIOIIAs MOXKEIAHUSIM
3aka3uMka. ['oToBas nmpoaykuus Takxke noasepraercs ucnsitanusaM B MII. Pesynbrars! ucnsl-
TaHUHM TPOTOKOIMPYIOTCS U nepenatoTcst B HayuyHo-Texuuueckuit otaen (HTO). B HTO ocy-
IIECTBIIAETCS COCTaBJIEHUE uepTexel KaOelbHOW MPOAYKIMHU U, B CIIydyae COOTBETCTBUS pe-
3ynbTaToB ucnbiTanud ['OCT, cocTaBisioTcss TEXHUYECKUE YCIIOBHS Ha KaOEIbHYIO HPOIyK-
nuro. B ciydae oruratsl 3aka3za B IBYXHEACIBHBIA CPOK IOCIE U3TOTOBJICHUS I'OTOBBIA 3aKa3
OTIIpaBIIsieTCS KIMEHTY CIIOcoO0M, 3apaHee OIpeesIeHHbIM 3aKa3uuKoM. JIn6o XpaHuThCs Ha
CKJIaJIe B TEUEHHUE JIBYX MECAIIEB, B TEUEHHE KOTOPBIX 3aKa3 JI0JIKEeH ObITh pean30BaH.
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Pucynox H.3 — Jluarpamma A1l «IIpuem 3akaza Ha KBBCTH»

Juarpamma Al «Ilpuem 3aka3za Ha KBBCTH»

JlHeM 3aKka3bl IPUHUMAIOTCS O TeseoHaM OTAesa cObITa, Mo (akcy (B HOYHOE Bpe-
Ms1) 1100 B 060e BpeMs cyTok depe3 VHTepHeT u snekTpoHHyo nouty. HeoOxoanmo Beisc-
HUTb 00BEM U HOMEHKJIATypy KabenbHOU MPOIyKLUH, KOTopas TpeOyeTcs 3akazuuky. B ciyuae
CHELHATIbHBIX TPEOOBAaHHI C €ro CTOPOHBI UX HEOOXOAMMO OTMETUTH B COCTaBIISIEMOIl 3asiBKe.
OTMETKH OCYIIECTBIISIIOTCS O TpeOyeMOH CTPOMTENLHON JUIMHE, O CIOCO0e T0CTaBKU — JINOO
CaMOBBIBO30M, JINOO oTnpaBkoil koHTeiHepamu PXK/I. Taxke oTmeuaercs crocod u Bpems
oriarel 3akasa. llocime mposicHeHMs BceX IapaMeTpoOB 3aKa3a OH IIEpeNacTCs B ILIAHOBO-
SKOHOMUYECKUN OTIEN, I'I€ IPOUCXOAUT OMPEIEICHUE CTOUMOCTH U3TOTOBJIEHUS, U B TEXOT-
JieN, TJIe PacCUUTBIBAIOT CPOKU M3TOTOBJICHUS C Y4ETOM HMMEIOIIMXCS HE3aIeHCTBOBAaHHBIX
MOIIHOCTEM.
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Pucynok H.4 — Jluarpamma A12 «PacueT cTOMMOCTU U CPOKOB BBIIIOJIHEHUS 3aKa3a»

I[uarpaMMa A12 «PacyeT cTOUMOCTH U CPOKOB BBIIMOJTHEHHUSA 3aKa3a)

Pacuer crouMocTn M CpOKOB MCIOJMHEHH 3aKa3a ocyuectBisercs B cpene 1C Ilpen-
OpUSTHSL, B ClleNUaNbHO pa3zpaboTaHHON KoHpurypamuun «1C Kanbkynasius M3roToBiIeHUS
kabenbHON mponaykuuu 3A0 "TomckKadbCua0"». Jloctyn x gaHHON KOH(UIypaluu HMEET
orpaHuueHHBIN Kpyr nuil. [Tocne ocyniecTBieHns Bcex HEOOXO0AUMBIX PaCueTOB KaIbKYISLUN
B OyMa)XHOM BHJE IEpelaloTcsd Ha BU3UPOBAHUE COOTBETCTBYIOIIMM JIMLAM. 3aBEPEHHBIN

IIOAIMMCAMU U IICYAThIO 3aKa3 HCpC}IaeTCfI OTBCTCTBCHHBIM UCITIOJIHUTCIISAM — J'II/I6O B II€X, JIU-
0o B HTO.
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Pucynok H.5 — Jluarpamma A121 «®@opmupoBaHue CBOTHOM KaIbKYIISIIIHID

Juarpamma A121 «®@opMupoBaHHe CBOJIHON KATbKYJISIIHI»

Jloruka pacyera CTOMMOCTH U3TOTOBJICHHS 3aKIIIOUAETCA B I1OCIEA0BATEIILHOM pacue-
T€ OCHOBHBIX IOKa3aTejaed — CTOMMOCTH MaTepHajoB M pabOT MO M3rOTOBJIEHUIO, TOMHO-
KEHHBIX Ha ompezeneHHble kodpduuuentsl. B konpurypaunn «1C Kanpkynsnus u3rotos-
nenus kabenbHOM mpoxykuuu OAO HUKW», k KOTOpoil UMEIOT AOCTYN TEXHOJIOT, 3KOHO-
muct [190 u O6yxrantep, HEOOX0IMMO MEPBOHAYATIBHO ONPEAETUTh HOPMBI U3TOTOBJIECHUS —
9TO JIe1aeT TEXHOJIOr-pacueTyrK. TeXHOIOr TaKkKe ONPEAEIsAeT Te CTaHKU M 000pyI0BaHHE, KOTO-
pble HEOOXOIMMO 3aJIeWCTBOBATh MPU MPOU3BOJICTBE. 3aTEM PACCUUTHIBACTCS CyMMapHas CTOM-
MOCTh MaTepHajioB, HEOOXOAMMBIX ISl IPOU3BOACTBA TpeOyeMoro o0bemMa MPOIYKIHMHA — 3TO
nenaer skoHomucT 120, npenBapuTenpHO YTOUHUB TEKYIIME LIEHBI Ha Meab. Onupasch Ha
3aI0JIHEHHBIN TEXHOJIOTOM CHHMCOK ITPOM3BOACTBEHHBIX Olepaluii, Oyxrairep-HOpMUPOBIIMK
paccuMThIBAaET 3apIuiaTy Julst pabounx, 3a/1eiiCTBOBAaHHBIX B 3TUX onepanusx. OKkoHYaTenbHas
CTOMMOCTb U3JEIUS ONPEAEIAETCI KOMMEPUECKUM JUPEKTOPOM, KOTOPBIN, IPOAHAIN3UPOBAB
PBIHOK, omnpenenser Ko3(duuueHT peHTabeIbHOCTH.
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Pucynok H.6 — [uarpamma A1211 «OnpeneneHue HOPM U3TOTOBICHUS

Juarpamma A1211 «Onpenenenue HOPM U3rOTOBJICHUSD

Omnpenenenre HOpM — HEOOXOIUMBIN 3Tan (GOPMUPOBAHUS KANbKYISAIUH. [aHHBIE
KOA((UIIMEHTHl B 3HAYUTENBHON CTENEeHH BIMSIIOT HA CTOMMOCThH TOTOBOM mpoaykiuu. Ko-
3¢ UIMEHT Ha TOTePU ONpPEENsIeT MPOIEHT MPOAYKIIUU, KOTOPBIN 3aBeI0MO He OyIIeT COO0T-
BETCTBOBATh CTaHAAPTy KauecTBa, — TEXHOJOrndyeckue oOpe3ku, mpoOHbIe 00pasiibl, Opak.
KoadduiimeHT TpynoeMKOCTH OnpeesieTcss B 3aBUCUMOCTH OT CJIOKHOCTH TIPOU3BOJICTBA —
yeM OOJIbIle omepanuil He0OXOAMMO MPOU3BECTH ISl TIOTYYSHHsI TOTOBOTO Kalesi, TEM BBI-
e Oyaer gaHHbd K03 duueHT. Ha ocHoBaHuu TpeOoBaHUM 3aKa3unKa OMPEAESIFOTCS KO-
3¢ UIHMEHT TPAHCIIOPTHO-3aTOTOBUTENBHBIX PACXO/J0B U HaKIJIaTHBbIE pacxoibl. J[aHHbBIE TO-
Ka3aTelld HampsMyIO 3aBUCAT OT criocoba TPaHCTOPTHPOBKU MPOAYKIIUU 3aKa34UHKYy: >KeJe3-
HOJIOPOXXHBIN (B 3TOM CiTydae BakKeH 00beM M BeC KOHTEHHepa), aBTOTPAHCTIOPTOM MPEATPH-
ATHS (3aBUCHMOCTh OT Beca Ipy3a M NaJbHOCTH TMOE3JKH) aBTOTPAHCIIOPTOM 3aKa3zuuka (ca-
MOBBIBO3).
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Pucynok H.7 — Jlnarpamma A1212 «PacueTt ctroumoctu MaTepraioB»
Juarpamma A1212 «PacyeT cTOMMOCTH MAaTEPHAJIOB

[Ipormecc pacueTa CTOMMOCTH MaTEPUATIOB COCTOMT B TIOCIIEIOBATEIILHOM 3aTIOJTHEHUHT
Ta0JIMIIBI MaTepHUaaoB. Pacxoy mo HOpMe ompeesnseTcsl CIIPAaBOYHBIMY JAHHBIMU Ha OIpeJIc-
JICHHYI0 MapKy menu wid pe3ubl. KodhpuimeHT ncrnonp30BaHusl OTpa)kaeT Ty BEIUYUHY
3aJIeiICTBOBAaHHOTO B TEXHOJIOTHYECKOM TIPOIIeCcCe MaTepuaia, KoTopas BiIedeT 3a co0oit mpo-
U3BOJACTBO Ka4eCTBEHHOU MMPOAYKIHH. YcTanoBska IECHBI 3aBUCUT OT TCKYIIUMX IICH HAa MUPO-
BOM PBIHKC MCIH. HOCHGI{OB&TCHBHOG BBITIOJTHCHHUE JIA KaXKAOTO MaTCpurajia HCIIOYKU «BEI-
0op Marepuanay — «YcTaHoBKa Kod(ppuIlMEeHTa pacxoia 1Mo HOpMe» — «YCcTaHOBKa KOd(-
q)HIII/IeHTa HCIOJIL30BAaHUSY — «YCTaHOBKA LHECHBD> MOBTOPACTCA IJId BCEX YYJACTBYIOIIHMX B
MIPOM3BOJICTBE MAaTEPHUAIIOB, ITOCIIE YETO MPOU3BOAUTCS UTOTOBOE CYMMHPOBAHHE.
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Pucynok H.8 — Jluarpamma A1213 «Pacuet 3apmiaTbi»
Junarpamma A1213 «Pacyer 3apniarsi»

PacuerHast cymma 3apabOTHOM IJIaThl 3aBUCUT OT TEXHOJOTHMUECKUX onepanuii u 00o-
PYIAOBaHHs, Ha KOTOPOM 3TH OIEpPALMU OCYIIECTBISAIOTCA. TEXHOJOr ONpeAeiseT, Kakoe
UMEHHO 000py/I0BaHHE HEOOXOIUMO 337eWCTBOBATH, MCXO/S U3 HOMEHKIIATYpPbl IPOU3BOAM-
Moro kabens. B cOOTBeTCTBUU ¢ TEXHMYECKMMHM MapaMeTpaMy CTaHKOB OINpENENsIeTcs 3arpy-
KEHHOCTb CTaHKa Ha OIepaluu 1Mo o0paboTke — ycTaHOBKa KO3((UIMEHTa MAIIMHHOTO
BpeMeHH. Vcxoas u3 aelcTByrole Ha MpenpusaTud Tapu(HOil CeTKH U BPETHOCTH MPOU3-
BOJICTBEHHOH Ollepalnu, a Tak’ke Ha OCHOBAaHUH TOT0, OyJIyT JIHM ONEpaIyio MPOU3BOIAUTH pa-
6oune, paboTarolue Mo KECTKO BBICTaBIEHHOW 3apabOTHOM miare, WM pabodyne — CAeib-
IIMKH, YCTAHABIMBAETCS YacoBas paboyasi cTaBKa. PacyeT HOPMBI BpEMEHH OCYIIECTBISETCS
UCXOJS M3 JEHCTBYIOLIEH Ha NMPEANPUATUHN MOJIUTUKH KauecTBa, KOTOpas ONpENeNsieT Ipo-
JOJKUTENIHOCTD BBIIIOJIHEHUS OINpeneneHHbIX npoueayp. Ilocne pacyera Bcex onepanuii pe-
3yJlbTaT CyMMUPYETCSL.
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Pucynok H.9 — Jlnarpamma A122 «BusupoBaHue»
Junarpamma A122 «BusupoBanue»

Kanbkymsiuus Ha kaGenbHble U3/1eNHs, @ TAaKXKe OTAEIbHO KaJIbKYJISAIHS MaTepUaIoB U
KaJIbKYJISIIMS 3apIUIaThl B NIEYaTHOM BHJIE MOAJIEKAT BU3UPOBAHUIO CIEAYIOIUX JHIL (B IO-
psZIKE OYepeHOCTH BU3MPOBaHUSA): HadadbHUK [1D0 BU3MpyeT KadbKyJSALMIO 3apIUiaThl,
IJIaBHBIA OyXrajrep BU3MpYeT pe3ylbTUPYIOIIYIO KaJTbKYJISALMIO, 3aMECTUTENb AUPEKTOpa MO
IIPOU3BOJCTBY BU3HUPYET KAIBKYJISIMI MAaTEPUAIOB M KAIBKYJALMIO 3apIUiaThl, KOMMeEpUe-
CKHH JUPEKTOP U F€HEPAIbHBIN JUPEKTOP BUUPYIOT BCE TUCTHI. [locie yero makeT nevaTHeIx
(bopM KalbKyJISALMHI, TOJNUCAHHBIA BCEMH CTOPOHAMHM, IPUOOPETAET CTATYC 3asIBKU.
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Pucynox H.10 — /Inarpamma A13 «Omuiata 3aka3a»

Juarpamma A13 «Omnara 3aka3zay»

3asBKa ABJISIETCS OCHOBAaHUEM JJI BBICTABJICHHUS 3aKA3UUKY CUCTA IJI OIJIATHI. Ha oc-
HOBAHUH 3aBU3WPOBAHHBIX KaJ'IBKy.]IHI_[I/Iﬁ (l)opMpreTc;I CUCT, TOBApHAaA HaKJIalHAasA, HaKJAI-
Has Ha OTITYCK MAaTCpHUaJIOB CO CKJIaJa — HAaHHBIC OII€pallui OCYHICCTBIIAKOTCA B CPCIAC 1C
HpeI[HpI/IHTI/IfL Cuer nepeaacTes 3aKa3qruKy € UCJIbHO OINIATHI. Omnnara OCYHICCTBJIACTCA 0o
HAJIMYHBIMH CPECACTBAMU B KACCy IMPCANPUATUA, 00 OE3HAIMYHBIM CIIOCOOOM — qepes3
O0ank. PakT MMOJIy4CHHUA ACHCT HeO6XO,Z[I/IMO MOAKPCIUIATE JOKYMCHTOM: B CJIy4ac HaJTUIHOU
OIUIaTbl — YCKOM, B CJIy4dac OC3HAIMYHOM — BBIMMCKOW U3 Oanka. [locie MNOATBCPIKACHUS
(baKTa OIIAThI 3aKa3UUKy NEPCAAOTCA JOKYMCEHTEI, ITIOATBECPIKAAOIIHNUE €TO IIPABO B YCTAHOB-
JICHHBII CpPOK IIOJYYUTH TI'OTOBYHO MPOAYKIHNIO, — JOI'OBOP Ha OKa3aHUC YCJIYT, TOBApHasd
HaKJIalHagd Ha MOJIYUYCHHUEC ITPOAYKIUH U KOIMUA KBUTAaHIIUU 00 oruiare.
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Pucynok H.11 — Jluarpamma A2 «IloaroroBka K Ipou3BOJCTBY»

Juarpamma A2 «IlogroroBka Kk npou3BoACTBY»

Ha ocHoBanum HakjIaJHOW Ha OTIYCK MaTEPHAJIOB CO CKJIaja MPOU3BOIUTCS 3ar0TOB-
Ka HEOOXOJUMOTO KOJIMUECTBA CHIPbS — PE3UHBI, METHON KaTaHKH, W30JISIIUOHHBIX MaTepH-
ajioB, aFOMHUHUEBOM MPOBOJIOKU. MaTepuayibl TMPOXOAST dTall OYUCTKH, TMPOBEPSIOTCS Ha
MIPOYHOCTh, BHEITHUN BUJI, COOTBETCTBHUE 3asBJIICHHBIM TEXHUYECKUM MapameTpam. CTaHKH
OCMaTpPUBAIOTCS, U MPOU3BOJAUTCS MX TEXHMUYECKOE OOCITY)XKHMBAaHWE — YHMCTKA, CMa3Ka, Mpo-
M3BOJIUTCSI KOHTPOJIbHBIN Iyck. Pabouee mecto pabouero monsepraercsi yoopke. Ha cnemny-
IOIIIEM ATare TEXHOJIOT MPOU3BOIUT UHCTPYKTUPOBAHUE PabOYEro rnepcoHaa, mposicHss 0Co-
OCHHOCTH W3TOTOBJICHHUS KOHKPETHOTO KaOETbHOTO HM3JENHs, OCYIIECTBIISIET paclpe/eieHue
pabounx 1o ctaHkaM. JIJIs KaXJA0ro CTaHKa 3aluch 00 OMEpari 3aHOCUTCS B KypHaJ OIle-
paruii. @UKCUpPyETCsT KOJTUYECTBO MATEPUAIOB, TOAISKAIMX 00padoTke, hamuius padode-
ro, OCYIIECTBJISIOMIETO KaXKIbld TEXHOJOTHMYECKUW ATall, BpeMs Hadajla TE€XHOJIOTHYECKOU

OTIepaIHH.
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Pucynok H.12 — Jlnarpamma A3 «IIpousBoacTBo»

Juarpamma A3 «IIpon3BoacTso»

Ha MEpBOM 3TaIlC MpoOnU3BOACTBA KaOeJIbHOTO H3JaCIIMA MEAHAsA KaTaHKa IMOABEPTracTCA

BOJIOYCHHNIO — BBITAXKKE 1O HCO6XOI[PIMOﬁ JJIMHBI U YTOHYCHUIO 10 HeO6XO,Z[I/IMOI71 TOJIIMHBI

BOJIOKHA. MCZ[HyIO IMPOBOJIOKY IMOABEPIrarOT CKPYTKE Ha KPYTHHLHOﬁ MalIrHEe JJIA MOJTYUICHUA
MEIHOM KUIIBI. KOHI/I‘-IGCTBO, TOJIIWHA U TTPOYNUC TCXHUYCCKUC IMapaMETPhl U3ACIIUA OIIPECAC-

JAOTCA TCXHUYCCKUMHU YCJIIOBHUAMU 3aKa3dyHKa, FOCTaMI/I, CTaHAapTOM Ka4deCTBa NpCAIpusi-

. JKumasl NOABCPraroTCsa U30JIMPOBAHUIO HaA OIIETOYHOI MalInHEe, MOCJIC YCro MU30JIUPO-

BAaHHBIC KWUJIbI CKPYYHBAKOTCA B KaOenb Ha Tpexq)aHapHoﬁ maiuHe. B cjIyqac HCO6XOI[I/IMO-

CTH KaOelb IOABCPrarOT HAJIOKCHHUIO 6p0HI/I OmuuranroBanue OpeaAnojaract HaJIOKCHUC Ha

Ka0enb HU30JIIOUOHHBIX MATCPHUATIOB (J'II/I6O pE3uHa, 1100 crenuaJabHbIN H30J'Ipr’[OH.IHﬁ Mare-

pI/IaJ'I) Ha mIpecce. Tun HCIIOJIb3YCMbIX CTAaHKOB OIPCACIIACTCA TCXHOJIOTOM U NTUKTYCTCA UC-

X0 U3 TCXHUYCCKUX YCHOBHﬁ. I'oToBBIH Kabelb noaBEpracTcsa NCPEMOTKE.
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Pucynok H.13 — Jluarpamma A31 «BonodyeHnne MeqHON KaTaHKW»

JAuarpamma A31 «Bosioyenne MeIHOI KATaAaHKH»

[Tocne mpueMKH ChIpbsi OIOpPO TEXHUYECKOTO KOHTPOJS C MPOBEPKOM €ro KayecTsna,
nosrypaOpukaT nepenaercss BOJOUMIBIIMKY JUIsl U3TOTOBIEHUS NMPOBOJIOKU. B 3aBucumocTu
OT TUNa KaOeNbHOro M3/eius U TpeOOBAHUM 3aKa3uuKa UCHONb3yeTcs JU00 MeqHas MpOBO-
J0Ka, OO ocyliecTBIseTcs ee tyxeHue. [1o okoHuaHuu BojloueHus: MeAHbIN moydadpukat
rOTOB K JlanbHelmel padore. JlJiMHa MOTYYHUBIIErOCs ChIPbsl U BXOAHON BeC MeaAH (UKCHUPY-
I0TCA B )KypHaje onepaunii. Ha monydabprkar HaBemmBaeTcs sIpablK ¢ OTMETKAMH.
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Pabounii-ckpyTumK, MoiyduB mnoiydaOpHKar, OCyLIeCTBISET CKPYTKY TOKOIPOBOJS-

1iei KUkl Ha MaluHe JBoiHON ckpyTku FRA-2220 co ckopoctbio Bparienus 50 00./MUH. 1

¢ HarsxenueMm 10 kH, B croydae cedenus 1 Mm2 co cKOpocThio BpamieHus 30 06./MHH. U ¢
HatsxenneM 15 kH, B cinydae ceuenmst 1,5—2 MM? nuieKkpyTunbHO# MammuHoi DSE-55AF,

CO CKOpOCThIO Bpamenus 20 06./MuH. U ¢ HaTsokerueM 20 KH, B ciayuae ceuenns 4 Mm? u-

nekpyTuiabHoi MammHoi DSE-55AF, co ckopocthio Bpamenust 20 00./MUH. U ¢ HATSHKEHUEM

25 kH, B cinydae ceuenns 6—10 Mm? MammHO# gBOiHOM ckpyTkn FRA-2220, co CKOPOCTBIO
Bpamenus 20 06./MuH. U ¢ HaTskeHueMm 25 kH, B ciyuae ceyenns 6—120—300 Mmm? kpy-

THWJIBHOM MammHo# curapHoro tuna EFR-11 nns >xunm BHyTpeHHEro M BHENIHEro MOBHUBA.

I[I/IaMeTp TOKOHpOBOI[HH_[CI\/'I JKUJIBI KOHTPOJIMPYCTCA B MPOHECCE CKPYTKU KOHTPOJIBHO-

U3MEPUTENIbHBIM 000pyioBaHKueM. JJTMHBI U TpOLEHT Opaka (ukcupyroTcs B xypHane. Ko-

HCYHLIM 3TallOM BCCX BAPUAHTOB CKPYTKU ABJISICTCA CKPYUYCHHAA KUJIA.
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Pucynok H.15 — JInarpamma A33 «30ommpoBaHue»

Juarpamma A33 «M30ampoBanune»

TOKOIPOBOIAIINE KHIITBI TIOCTYIAIOT HA MPECC OMPECCOBITUKY JIJIST HATOKCHHS U30JIsI-
nuu. Ha Bansiiax KI'M-11 usroraBnuBaercst pesuroBas cmech KPC-500, mociie yero maiim-
HOMt MUXC-12 mpou3BOAMTCS CTPEHUPOBAHHE PE3WHOBOM cMecH. B 3aBUCHMOCTH OT BBI-
OpanHoro ceuenus: 12—150 mm? mwi 150—300 MM?, HATOXKEHHE U3OJISIHN MTPOU3BOJIUTCS
60 Ha mammHe DJIHC 50 x 100, nmu va DJIKJIC 300. KauecTBO M305M1IMNU TPOBEPSETCS
WHXXCHEPOM-HUCITBITaTeIeM. [ 0TOBOe H3jeiue, MPOoIIe/Iee MPOBEPKy, MOCTyIaeT Ha CIIEIy-
FOIIIMIL dTaIl.
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Pucynok H.16 — Jluarpamma A34 «OnuiaHroBanue»

JMuarpamma A34 «OuuiaHroBaHue»

[Iponykuust B gopme kabenst 06e3 OIUIETKM M OIUIETOYHBIM MaTepHall MOCTYHaroT
ckpyrtunky Ha mamuny JIC-10, roe ocymectBisiercs: ormserka. /lanee TexHonor nposepsieT
KaueCcTBO MPOIMUTKHU JIAaKOM OIUIeTKHM Ha mammHe CtexiaooomoTtounoit CM-1, n kabens mo-
cTymaet B aManbarpetaT A 12 nns 3anekanus. ['0ToBoe mM3aenue nepeaaeTcs A MOCaeny-
FOIINX OTEepALUH.
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Pucynox H.17 — [Iuarpamma A35 «IlepemMoTKa TOTOBOTO U3JICTHUS»

Juarpamma A35 «IlepeMmoTka roToBOIro U3aeaus»

3aBeplIaoIMM ATAaroM MPOU3BOJICTBA SBJISIETCS NMEPEMOTKA HU3/enus Ha O6apabaH. ba-
pabaH mocTymaeT B KadyecTBE JaBaJbY€CKOr0 ChIPhS, Ha HETO IepeMaThIBAeTCsl MallMHON
KIIC-200 rotoBoe u3aenwue, B MPOIECCE HA BHEIIHIO 000JIOUKY U3/IETUs HAHOCUTCS MapKH-
poBKa Oenoit Kpackoi, 3amnpasientoit B Mapkep Bosh TE1001, B popmare: «3A0 "Tomck-
Ka6Cnab"-Tekymias gata M3roToBieHUsS-HAMMEHOBaHUE Mapku m3aenus». [locie yero Map-
kep Bosh TE-p 1000 nanocutT Ha OapabaH MapKHpPOBKY C Ha3BaHHUEM OpTaHU3aI[HH-
W3TOTOBUTEINS, 1aTOM M3TOTOBJICHUS M KOHTAKTHOW MH(popmanuel. ['py3unk Ha morpysuuke

3abupaet 6apadan ¢ KIIC-200 u mepeBo3uT Ha CKIaa s JATbHEHIIIeH peaTn3ainm.
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Pucynok H.18 — Jluarpamma A4 «cnbiTanus»

Juarpamma A4 «cnbiTanus»

KabGenbubie HU3OCIINA B 00s13aTeIbHOM MOopAAKE MOABCPIratOTCA UCIIBITAHUAM. HCJ'H) nuc-
MbITAHUM — BBIIBUTh COOTBETCTBHE HpOH3B€,Z[CHHOI>i NpOAYKIIMU TOCYHapCTBCHHBIM CTaH-
JapTaM KadeCTBa. I{J’IH 9TOI'0 roTOBOC M3ACIIME NMOABCPracTCd UCHbITAHUAM Ha COIPOTHUBIIC-
HHUC, Ha THOKOCTh M MMPOYHOCTD. ITocne sToro xabenb MNOMCINAK0T B arp€CCUBHBIC CPCILI: B
TepMOH_IKa(I), rac KaOenb OPpOXOAUT HUCIBITAHUA B PA3JIMYHBIX TEMIICPATYPHBIX PCKHUMAX; B
6ap0KaMepy, rac KaOenb MpoXOoAUT UCHBbITAHHUA HAa HABJICHUC, B COJISTHOM pacTBOp — €CJIN
mpeanoJaaracTcda 3KCIuryatalysa B YCIIOBUAX MOPCKOI'O KJIMMATa; €CJIU MPEAIoIaractcs 5KC-
I[JIyaTalyusd B 1IaxTax, TO KaOeb AOMOJIHUTCIIBHO MPOXOAUT HUCIIBITAHUA Ha YAApOIIPOYHOCTL.
Ha xaxgoMm stame MPOU3BOAUTCA MOHUTOPUHI COOTBCTCTBUA KaOeIbHOMI MMPpOAYKIIUU T'OCYy-
JapCTBCHHBIM CTaHOAAapTaM. PC3yJ'ILTaTLI HUCIIBITAaHUH Q)HKCHPYIOTCH, 1 Kabelb nepeaacres 3a-
Ka34uKy BMECTC C IPOTOKOJIOM HUCIIBITAHHH.
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Pucynox H.19 — /Iuarpamma A5 «/lokymeHTHpOBaHME)

Juarpamma AS «/JlOKyMeHTHPOBAHHUE»

Texuuueckue ycnoBus (TY) — ONUCHIBAIOT COOTBETCTBUE KaOess 3asBICHHBIM CBOM-
ctBaM. Ctpoutcs dyeprex kabenss — nubo Ha KynbpMaHe, 1160 B CAD-npunoxxenun. Ha oc-
HOBAaHMH MTPOTOKOJIOB MCIIBITAHUM COCTABIIETCS TEXNACIOPT, B KOTOPOM IIPUBOJATCS rapaH-
TUPOBaHHbIE ycioBUs skcrutyatanuu. Ilaker u3z TY, uyeprexxelt u Texmacrnopra GpopMupyeT
UTOTOBYIO JOKYMEHTALIMIO.

3akjIoueHue

Crnenuduxanys MOJEIN HE OTpa)kaeT BCEX aCHEeKTOB (PYHKIIMOHUPOBAHUS MPEIIpUs-
TUSL ¥ IPOU3BOICTBEHHOTO IIMKJIA, TOCKOJIBKY M3HAYAIbHO ObliIa BEIOpaHA TOYKA 3pEHMS CH-
CTEMHOT'0 IPOTPaMMHUCTA, JJIs1 KOTOPOro Hambosiee KPUTHUHBIM SIBIISIETCS IEpPBOHAYANIbHBIN
JTal pacdyera CTOMMOCTH H3JEIHs, a HE TEXHOJIOTHUYECKUE ITAIlbl, KOTOPBIE MPOXOAUT U3Jle-
JH€ B IIpoIiecce MPOU3BOJCTBA.

Jlnst nanpHeiIero yrouHeHust cnenn@ukanuy B MepByIO ouepeb HeoOxoaumo 6osee
JETAIBHO 1€KOMIT03UpoBaTh cxeMbl A4 «McnbiTanus» u AS «/lokyMeHTHpOBaHHE».
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