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[IporpammMa BCTYNMUTETHLHOTO WCIBITAHUS MO CICIIMATBHON TUCIUTIIINHE, CO-
OTBETCTBYIOIICH HAIPABJICHUIO MOATOTOBKH HAyYHO-TIENArOTMYECKUX KaJpoB B ac-
nupantype 09.06.01 MadopMatuka W BBIYHCIUTENbHAS TEXHHWKA, COBOKYITHOCTH
porpamMM aclupaHTypsl ¢ HarpaBieHHOCTsIMU (rpoduuisimu): 05.13.01 CucreMublit
aHajau3,  ymopaBieHue W oOpaboTka  uHpopmaruu (MO OTPACIAM),
05.13.06 ABTOoMaTH3alKs U yIpaBICHHUE TEXHOJOTHYECKUMH MPOIECCaAaMU M MPOM3-
BOJICTBaMH (IO OTpaciisiM), pa3paboTaHa Ha OCHOBaHWH (DeaepalbHBIX TOCYAapCT-
BEHHBIX 00Pa30BATEIbHBIX CTAHIAPTOB BBICIIETO OOpa30BaHMS YPOBHEH Marucrpa-
Typsl U cnenanurera. [IporpaMMa BCTynuTeNnbHOTO UCTBITaHusl 0f00peHa Ha Coe-
Tax (haKyJIbTETOB: NEpepabOTKH MHUHEPATBHOTO CBHIPhS, SKOHOMHUECKOTO U (PyHma-
MEHTAJIBHBIX U TYMaHUTAPHBIX JUCIUTIIHH.

METOINYECKHUE YKA3AHUA K ITIPOTPAMME BCTYIIMTEJIBHOI'O
HNCIIBITAHUA

OCHOBHOM 11€J1bI0 BCTYIIUTEIBHOTO HCIIBITAHKUS B aCIUPAHTYPY SBISCTCS BbI-
SIBJICHUE KOMIICTCHIIUN B pa3IMYHBIX 00JIACTSIX, TAKUX KaK:

- MIOHMMAaHHE METOIOJIOTHYECKUX OCHOB CUCTEMHOI'O MCCJICIOBAHU;

- 3HAaHUE METOJIOB MOCTAHOBKH 3aj]1a4, (JOpMaTU3alMA U UCCISAOBAHUS CIIOXK-
HBIX CHUCTEM;

- 3HaHWE METOJOB TUTAHMPOBAHUS M TIPOBEICHUS BBIYUCIUTEIHHOTO IKCIICPH-
MEHTA 10 UCCIICIOBAHMIO CJI0KHBIX CHCTEM,

- 3HAaHWE MaTEMaTUYECKUX METOJIOB OIMCAHUS, METOJIOB MOJICITUPOBAHHUS
CJIOXHBIX CUCTEM U TIPOTEKAIOIINX B HUX MIPOIIECCOB;

- 3HaHWE OCHOBHBIX IMOHATHH M METOJOB OIICHKH CJIOKHBIX CHUCTEM MPHUMEHH-
TEJILHO K 3aJja4aM yIpaBJeHUs W MPUHATUS PEIICHUH;

- 3HaHWE CHoco0OB TMPUMEHEHUS HWH(OOPMAIMOHHBIX TEXHOJOTHH W
MPOTPAMMHBIX MTPOJTYKTOB IIPH PEIICHUH 3a]1a4 UCCIICTOBAHUS CIIOKHBIX CUCTEM.

- IOHUMaHUE METOJIOJIOTHYECKUX OCHOB JIUCIUILINHBI,

- 3HaHUE OOIIUX OCHOB TCOPHUHM ABTOMATHYECKOTO YMPABJICHHUS TEXHOJIOTHYEC-
CKUMH O0OBECKTaMU,

- 3HaHUe (YHIAMCHTAIBHBIX MOHATHA W MPUHITUTIOB MAaTEMaTHIECKOTO MOJIe-
JUPOBAHMS TEXHOJIOTHYCCKUX OOBCKTOB;

- 3HAHWE HAYYHO—METOJOJOTUYECKUX OCHOB HCCJICIOBAHMS CTAaTHYCCKUX H
JTUHAMHAYECKHUX XapaKTEPUCTUK TEXHOJIOTHICCKUX O0OBEKTOB;

- 3HaHWE COBPEMCHHBIX METOJOB 00paOOTKH, CUCTEMATU3AIMKM U UHTEPIpETa-
[N SKCIIEPUMCHTAIIBHBIX JaHHBIX;

- 3HaHWE YCTPOWCTBA U 00JACTel MPUMEHEHUS TEXHUYECKUX CPEACTB aBTOMa-
TUYECKOTO U3MEPEHUSI TEXHOJIOTHUECKUX MAPAMETPOB B METAJLTYPTHUH;

- 3HAHHE METOJI0B M TEXHHYECCKUX CPEJICTB IMPeoOpa30OBaHUs U3MEPIECMON MH-
dhopMaIi 0 COCTOSHUSX 00OBEKTOB;

-3HaHHE OCHOB INMPOTPAMMHOTO OOECTICUCHHUS JJIsl aHaJIu3a COCTOSHHS OO0BEK-
TOB;
-3HaHHE OCHOB MPUKJIATHOTO MIPOTPaMMHUPOBAHUS 1 MTPOTPAMMHBIX ITAKETOB JJISI MO-
JeTUPOBAHUS 00BEKTOB M CUCTEM YIIPaBJICHUSI TEXHOJOTUUECKUX MTPOIIECCOB.



COILEPKAHUE BCTYIIUTEJBHOI'O UCIIBITAHUSA

Ha BcTynuTEenbHOM HUCHBITAHUU COMCKATENb JIOJDKEH IMPOJEMOHCTPUPOBATH
o0ajlaHue OCHOBHBIMU KOMIIETEHIUSMH, C(HOPMHUPOBAHHBIMU B PE3YJILTATE OCBOE-
HUS TUCIUIUIMH Maructparypsl o HanpasieHuto 27.04.03 — «CuctemMHbIN aHaIN3 U
yIIpaBJICHUEY.

[TocTynarommii B aClIUPaHTypPy JOJKEH:

3HATh METOJbl MOCTAHOBKM 3a/ay, (popMaliv3aiuy, UCCIECIOBAHMS CIOKHBIX
CHCTEM; METO/Ibl TUTAHUPOBAHUS U MPOBEACHUS BBIUUCIUTEIHLHOTO HKCIIEPUMEHTA 110
UCCIIEIOBAaHUIO CIIOKHBIX CHUCTEM; MAaTEMaTHYEeCKOE OMHMCAHWE, METOABl MOJEIUPO-
BaHUS CIIOKHBIX CHCTEM M MPOTEKAIOIIUX B HUX IPOLIECCOB; OCHOBHBIC MOHSATHUS U
METO/Ibl OLIEHKH CJIO’KHBIX CUCTEM MIPUMEHMUTENBHO K 3a/1a4aM YIIpaBJICHUs U IPUHSI-
THUS PELIEHUI; METO0JIOTHI0 MATEMATUYECKOTO MOJIEJIMPOBAHUS CIOKHBIX CUCTEM;

3HaTh OCHOBBI TEOPUU ABTOMATHUYECKOI'O YIPABIEHUS TEXHOJIOIMYECKUMHU
00BEKTaMH, METOABl MAaTEMATHUYECKOIO MOJIETUPOBAaHUS OOBEKTOB YNpaBJICHUS, Me-
TOJIbl UCCJICIOBAHUSI CTATUUECKUX M JUHAMUYECKHX XapaKTEPUCTUK, METOJIbl pa3pa-
OOTKH ¥ MOJEIMPOBAHMSI CXEM aBTOMAaTUYECKOTO YIIPABIICHUS IPOLIECCAMU;

yMeTh pa3pabaTeiBaTh MaTEMaTHUECKHUE MOJICIH CIOXKHBIX CUCTEM M TIPOIEC-
COB, METOJIbl X MCCIIEIOBAHUSI HA OCHOBE CHCTEMHOTO aHaIN3a; MPUMEHSITh HHpOP-
MAI[MOHHBIE TEXHOJOTUU U MPOTPaMMHBIC MPOIYKTHI MPH PEIICHUH 3a/1a4d MCCIE0-
BaHUSl CJIOXKHBIX CHCTEM; BBIOMpaTh METOABl MaTEMaTHYECKOTO MOAEITUPOBAHUS
CIIO)KHBIX CHCTEM; MPOBOAUTH BBIYUCIUTEIBHBIC SKCIIEPUMEHTHI B paMKaX IMOCTaB-
JICHHOM 3aJ1a4H;

yMeTbh HCTOJh30BaTh MaTeMaTHYECKHE METOJbI aHaim3a 3(PGEeKTUBHOCTH pa-
OOTBI pa3IMUHBIX CXEM YIPABJICHUS MPOLIECCAMU;

BJIa/IeTh HABBIKAMM [TOCTAHOBKHM 1LI€JH, 337a4 U (HOopMalu3aluy HayqYHOTo HC-
CJIEJOBAHMSI CJIO’KHBIX CHCTEM; HaBbIKaMU BbIOOpA METOJIOB HAYYHOI'O MCCIIEI0BaHUS
OOJBIINX CUCTEM; HAaBbIKAMU MOJEIMPOBAHUS U pabOThl C YHUBEPCAIbHBIMU U CIIE-
UAIbHBIMH IMaKETaMH MPUKJIAJHBIX TPOrpaMM IPU UCCIETOBAHUM CIIOKHBIX CUCTEM.

CTPYKTYPA BCTYIIMTEJIBHOI'O UCIIBITAHUSA

BceTrynurenbHOE UCTIBITAHUE BKITKOYAET:

1)  VYcrHBIC OTBETHI Ha TPU BOMPOCA M3 CITUCKA BOIPOCOB JUIS BCTYITUTEIb-
HOT'O HCTIBITAHHUS.

2)  becena ¢ wieHaMH MPUEMHOW KOMUCCHH IO BOIIPOCAM, CBSI3aHHBIM C Ha-
YYHBIM UCCJIEA0OBAHUEM COUCKATEIIA.

1. PA3JIEJIBI TH®OPMATHUKHU U BEIYACJIUTEJIBHOM
TEXHUKHU, PACCMATPUBAEMBIE B XOJAE BCTYIIMTEJIBHOI'O UC-
IHBITAHUSA

Pasnen 1. BBenenue

Hpe;[MeT H 3aJa4y JUCHUITJINHBI. OcCHOBHBIC ATaIbl BOSHUKHOBESHUS 1 CTAHOB-
JCHUA CUCTCMHOI'O I10aX0A4a. CYI_HHOCTB N OCHOBHBIC XapaKTCPUCTUKH CUCTCMHOCTH.



Bo3HukHOBeHUE U pa3BUTHE CUCTEMHBIX ujei. [lonsTue 06 uccnenoBanuu onepa-
. Mecto onieHKH 3()eKTUBHOCTH B CHCTEMHOM HCCJIEI0BAHUU.

Paznea 2. CnoxkHasi cucreMa u ee cBoiictBa. O01me Bonpochl MeTO/10J10-
I'MM HCCJIEA0BAHNSA CJ0KHBIX CHCTEM

[Tonsatue «cucremay. IloHATHIHBINA (KaTeropuaabHBIN) armapaT CUCTEMHOTO
noaxona. CpoiictBa cucteMsl. Cucremoobpasyromue hakTopbl. OCOOEHHOCTH CIOXK-
HOWM CHCTEMBI MpU ee OomucaHuu U (popmanuzanuu. THUMOJIOTHS CIOKHBIX CHCTEM.
[Tpo6nema moctpoeHus: knaccuukamuyu OOJBIINX CUCTEM. XapaKTEPUCTUKA CIIOXK-
HeIX cucteM. CTpyKTypa M OpraHu3aius CiIoxHou cuctembl. Knaccudukanus cuc-
TeM. DaKTOphl, OKa3bIBAIOIINE CYIIECTBEHHOE BIHUAHHE Ha d()PEKTUBHOCTH (PYyHK-
MOHUPOBaHUs CJIOKHOU cuctembl. [lonstue sdpdexktuBHOCTH omepanuu. OreHKa
YCJIOBUN (PYHKIIMOHUPOBAHUS CIIOXKHON CUCTEMBI. YUeT (pakTopa HEeolpeaeIeHHOCTH
pu oieHke YPGEeKTUBHOCTH (PYHKITMOHUPOBAHUS CIIOKHOU CUCTEMBI.

Pa3znea 3. IIpoOsieMbl ynipaBieHUs CI0KHON CHCTEMOM

OOmas xapakTepucTuka ynpasieHus. [IpuHIUNbL yIpaBieHus: ClI0KHOM opra-
HU3aLMOHHO-TEXHUYECKON cucteMoi. TpeboBaHUs K yIpaBIICHUIO.

VYnpasienue 1 HHPOPMaLUOHHBIE MpoIecCchl ynpaiaeHus. MHpopmaionubie
XapaKTEPUCTHKHU CIOXHBIX cUcTeM ymnpasiieHus. KonuuecTBo u kauectBo uH(popma-
107078

Pa3nena 4. MeToabl HCCJIeI0BAHUA CJIOKHBIX
OPraHN3alMOHHO-TEXHUYECKHUX CUCTEM

Hepapxnueckass CTpyKTypa CBOKMCTB M MOKA3aTEJIEN CIIOKHOW OPraHU3aLUOH-
HO-TEXHUYECKOW CUCTEMBI. METObI HOPMUPOBAHUS TOKa3aTesei. MeToabpl OIlEHKU
BECOMOCTH (3HAYMMOCTH) ToKa3zaTteneil. OeHka BapuaHTOB CIOKHOW CHUCTEMBI IO
COBOKYITHOCTH KAaU€CTBEHHBIX MoOKa3areyieid. OLeHKa BapUaHTOB CIIOKHON CHCTEMBI
110 COBOKYITHOCTH KaUYE€CTBEHHBIX U KOJIMYECTBEHHBIX MOKA3aTEIICH.

[IpumeHeHre METOA0B 3KCHEPTHBIX OLICHOK MpH OleHKe 3((HEKTUBHOCTH Op-
raHU3aIlMOHHBIX CUCTEM (CTPYKTYyp) ympasiieHus. [IpruMeHeHne MEeTOJ0B CETEeBOro
MOJICJIMPOBAHUS MPHU OLIEHKE 3()PEKTUBHOCTH OPraHU3ALMOHHBIX CUCTEM (CTPYKTYP)
YIIPaBJICHUS.

Pasznea 5. Meroab! oueHKkH 3G PeKTUBHOCTH QPYHKIIMOHMPOBAHMSA
IPraTuvecKux (4ejJI0BeKO-MAMUHHBIX) CHCTEM

[Tokazarenu kauecTBa 3PraTuyeckoil cucremsl ynpaieHus. OcoOeHHOCTH uc-
CJIEIOBaHMS U OLEHKU 3(()EKTUBHOCTU IPraTUUECKUX CUCTEM ympapieHus. OueHka
3¢ (GeKTUBHOCTH WHGOPMAIMOHHBIX M WHGOPMAIMOHHO-YIIPABISIIOIINX CUCTEM.
Oco0eHHOCTH UCCIIEOBaHUS U OLEHKU 3(P(HEKTUBHOCTH aBTOMATU3HPOBAHHBIX CHC-
TEM YIPaBJICHUS CIOKHBIX OOBEKTOB.



Pa3znen 6. Meroabl oneHkH 3pGeKTHBHOCTH (PYHKIIMOHMPOBAHUSA
CJI0’KHBIX TEXHHYECKUX CHCTEM

O6ocHOBaHME HOMEHKJIATYphI MokazaTtenei 3¢h(GeKTUBHOCTH (KayecTBa, TeX-
HUYECKOTO YPOBHSI) CIIOKHOM TEXHUYECKOU CHUCTEMbl. MeToibl HOPMUPOBAHUS TTOKa-
3areneil. MeTosbl OIEHKH BECOMOCTH (3HAUMMOCTH) Moka3arteneil. OleHka BapuaH-
TOB cUCTEeM (OOBEKTOB) MO COBOKYITHOCTH KAa4€CTBEHHBIX Moka3zaTteneil. OueHka Ba-
PUAHTOB CUCTEM (OOBEKTOB) MO COBOKYITHOCTH KOJIMUECTBEHHBIX MOKa3aTeleH.

Pasznen 7. IlepcnekTMBHBIE METOABI OLEHKH I(PPEKTUBHOCTH
(PYHKIMOHMPOBAHMS CJIOKHBIX CHCTEM

O030p MepcrneKTUBHBIX (POPM Pa3BUTHS OPraHU3ALUOHHBIX, SPraTUYECKUX H
CJIO)KHBIX TEXHUYECKUX CUCTEM YIIPABICHHS. AHAIU3 MEPCIEKTUBHBIX MOAXOIO0B U
METOJIOB OLIEHKH 3()(PEKTUBHOCTH (PYHKIMOHUPOBAHUS CIIOKHBIX CHUCTEM. AHaIIU3
HOJIXOJI0B K OLEHKE 3((HEKTUBHOCTH CUCTEM NOJICPKKU NPUHATHSA pellleHuid. AHa-
JIM3 COBPEMEHHBIX ITAKETOB MPUKIAJHBIX IIPOTrPaMM U MHCTPYMEHTAJIBHBIX CPEACTBA
IIOCTPOCHUS UHTEIJIEKTYaJIbHBIX CUCTEM.

Paznen 8. IlpunsiTHe penieHUi B CJI05KHBIX OPraHN3alMOHHO-TEeXHUYEeCKHX
cucTeMax

OcHOBBI BbIpaOOTKM U MPUHATHA YIPABIECHUYECKUX pelieHnid. Opranu3anuoH-
HO-METOJI0JIOTHYECKME  OCHOBBI ~ Mpolecca BbIpadOTKM  pemieHus. Jloruko-
IBPUCTUYECKUE U DKCHEPTHHIE METOAbl OOOCHOBAaHMSA peUICHUN. XapaKTepucTUKa
MaTEeMaTUYECKUX METOJO0B 000CHOBaHUs penieHuil. OLeHOYHbIE METObl 00OCHOBA-
HUs pemeHnii. ONTUMHU3aIMOHHBIE METObI 0OOCHOBAHUS PELICHUIA.

Pa3znen 9. IlepcnekTBHBIE CHCTEMbI NMOIEPKKH NPUHATHS YIIPABJIEHYECKUX
pellleHuil B CJIOKHBIX CHCTEMAX

Konnenust ympaBineHusi 3HaHUSIMUA B TmipeaMeTHo oOmactu. CoBpeMEHHbIE
B3TJISIIbI HA METOJBI (popManu3anuy 3HAHUW B MpeaMeTHou oOmactu. Jlormueckue
Mojiend. CeTeBble MOJAEIU. BBIUUCIUTEIbHBIE TEXHOJOTMHW B HMHTEIUIEKTYAJIbHBIX
CHUCTEMax HOBBIX MOKOJEHUI. OCHOBBI TE€OPUH HEHUPOHHBIX CETEH. DBOIIOIMOHHBIC
METO/Ibl B CUCTEMAX YIPABJICHHUS.

PEKOMEHJIATEJIbHBII BUBJUOTPA®UYECKUIA CIMCOK K
PA3JIEJY 1

a) OcHoBHas1 JIUTEpPaTypa

1. CuctemHbIN aHAU3 W NPUHATHE PELICHU: CIOBAPb-CIIPABOYHUK /MO PEI.
B.H. Bonkosoii, B.H. Ko3nosa. — M.: Bercm. mk., 2004. — 613c.

2. BonkoBa B.H., JleancoB A.A. OCHOBBI TEOPUHU CHCTEM M CHCTEMHOTO aHa-
au3a: Y4eOHUK A CTyaeHTOB By30B. M3x. 3. - CIIO6.: U3a-Bo CIIOITY, 2003 - 520c.
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4. Mymumk 3. Meronpl NpUHATHS TEXHUYECKUX pemieHud / D. Mymuk,
I1. Mronnep. - M.: Mup, 1990.

6. MecapoBuu M., Takaxapa . OOmas Teopusi cuctem: Maremaruueckue oc-
HOBBIL - M.: Mup, 1978. - 311c.

7. Kmunana JI. CucteMHblii aHanu3 W 1meneBoe ynpasinenue / JI. Knunmann,
B. Kunr. - M.: Cos. Pagno, 1974.

8. Kunu P.JI. [Ipunsitue pemieHuil mpu MHOTUX KPUTEPUSIX: NPEANOUYTEHUS U
samenenus / P.JI. Kunu, X. Paitida. M.: Panuo u cBs3p, 1981.

9. MakapoB U.M. Teopus BbiOOpa u mpuHsatus pemenuit / .M. Maxkapos,
T.M. Bunorpaackas, A.A. PyOunnckuii. M.: Hayka, 1983.

9. Texunueckasi kubepHeTruka: Teopuss aBTOMaTHIECKOTO peryanpoBaHus. Ka.
3 / Hox pen. B.B. Conogosaukosa. - M.: Mammunoctpoenue, 1969. U. 1 - 608 c. Y. 2
- 368c.

0) JlonoiHuTeILHAA JTUTEPATypPa

1. Moucee H.H. MaremaTuueckue 3a1aud CUCTEMHOT0 aHanu3a. - M.: Hayka,
1981.

2. ®umbopH II. Teopust monesHoctu nnsi npunstus pemenuit. M.: Hayka,
1978.

3. bopucos A.M. OGpaboTka He4eTKOW HH(POPMAIMH B CHUCTEMaX MPUHSATHUS
pemennii / A.M. bopucos, A.b. Anekcees, I'.B. MepkypseBa. M.: Paguo u cBs3b,
19809.

4. Bunep H. KubepHeruka, uian ynpaBiieHHE U CBS3b B )KMBOTHOM M Mallld-
He. M.: Hayka, 1989.

5. I'mymikoB B.M. MonenupoBanue pazBuBatoniuxcs cucrem / B.M. I'mymikos,
B.B. lBanos, B.M. fluenko. M.: Hayka, 1983.

6. Kseiin O. Ananus cnoxkubix cuctem. M.: CoB. Pagno, 1969.

7. Ileperynos ®.1. Beenenne B cuctemusiii ananus / @.U. [leperynos, @.I1.
Tapacenko. M.: Breicmias mkona, 1989.

8.Caatu T. AmnHanmuTuyeckoe IutaHupoBanue. OpraHuzanus CHCTEM /
T. Caaarn, K. Kepuc. M.: Paguo u cBa3b, 1991.

9. HagexHocTh 1 9PPEKTUBHOCTh B TEXHUKE: CIpaBOYHUK B 10 T. /moa o6,
pen. B.®. Ytkuna, FO.B. KptoukoBa. — M.: Mammnoctpoenue, 1988.

B) IIporpamMHoe obecnieuenune

- onepannoHHbie cuctembl Microsoft Windows;

- crangaptabie oducHble nporpammer Microsoft Office u OpenOffice; Math
Soft Apps; MatLab 6.5;

- MakeT OO0yyalwlIMX NpOorpaMM K BHUPTYaJbHBIM JabOpaTOpPHBIM paboTam
LabWorks Supervisor Workplace 1.2;

- moptan «['ymanurapaoe odbpazoanue» http://www.humanities.edu.ru/;

- henepanbHbIii opTan «Poccuiickoe obpazoanue» http://www.edu.ru/;

- penepanbHoe xpanmiuuie «Equnas komekius uudpoBbIX 00pa30BaTeIbHbIX
pecypcoBy http://school-collection.edu.ru/;

- moptast Pocakkpenarencrsa http:// www.fepo.ru/ . MaTepHer-TecTupoBanue



http://www.humanities.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
http://www.fepo.ru/

0a30BbIX 3HAHUU.

r) bassl 1aHHbIX, THGOPMAIHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

- DJIEKTPOHHAs 0a3a JIaHHBIX YUeOHO-METOAMYCCKON JINTEPATyPhl Kadeapsl;

- BJICKTPOHHBIC BEPCHU YUCOHHUKOB, TOCOOUH, METOTMYECKUX pa3pabOToK, yKa-
3aHUI ¥ PEKOMCHIAIMI 110 BCEM BHJIaM y4eOHOM paboThl, IPEAYCMOTPEHHBIX BY30B-
CKOW paboueil mporpaMMoid, HaXOIAIIMecs B CBOOOJHOM JOCTYIIE JJISi CTY/ICHTOB,
oOyuJaronmxcs B By3e, Ha BHyTpHceTeBoM cepBepe http://www.spmi.ru/;

- Hay4Has DnekTpoHHas bubmmorteka http://www.e-library.ru;

- uH(pOpMaIOHHas cucTeMa «EIuHOe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pe-
cypcamy» (http://window.edu.ru/);

- PEKOMEHTyeMbIe [IOMCKOBBIE CUCTEMBI http://www.yandex.ru/,
http://www.google.ru/, http://www.google.com/ u ap.

2. PASJIEJIBI ABTOMATHU3ALIMU U YIIPABJIEHUA TEXHOJIOI'NYE-
CKUMH NPOUECCAMMU U TPOU3BOJACTBAMU, PACCMATPUBAE-
MBIE B XO/JIE BCTYIIMTEJIBHOI'O UCIIBITAHUSA

2.1. BBeaenmue

KubepHetnka kak Hayka 00 ynpaBJ€HHH CIOKHBIMUA JUHAMUYECKUMU CUCTE-
mamu. Lenu u 3anaun kubepHetnku. Kubepuernueckas cucrema. Teopust aBromaru-
YEeCKOTO yIpaBlieHUsl pas3zaen kubepHeTuku. CUCTEMHBIN MOAXO0 K aHATIU3Y U CHHTe-
3y CJIOXKHBIX YIpPaBISEMBbIX TUHAMUYECKHX cucTeM. OOIue MOHSITHS aBTOMaTHYe-
CKOTO YIpaBJEHUs TEXHOJOTHYECKUMU OObekTamMu. WMHpopManms U TPUHIUIIBI
yrpasieHus. 3agaun Teopun ynpasieHus. Llenessie GyHKImm.

2.2. YnpaBJ/ieHue JJUHEHHBIMHA 00bEKTAMU

Jluneitnpie omepaTopbl IpeoOpa3oBaHUsl CUTHAJIOB. METO/bI JIMHEApU3AINH
mudepeHnranbHbIX ypaBHEHUN U uX perienus. Ilepenarounsie pyHKIIMU 0OBEKTOB.
Crpyktypnblie cxembl ACY. AHalM3 OCHOBHBIX CBOMCTB JUHEUHBIX ACY, ycTOon4HU-
BOCTb, YIPaBISIEMOCTh M HaOm01aeMocTh. KadecTBO mepexoaHbIX MPOLIECCOB JIU-
HelHbIX ACY u Merogsl ero ynyumienus. [lonsatue o xauectBe padorsl ACY. Oc-
HOBHBIE TIOKa3aTeIu KauecTBa 00paTHOU cBsi3u. OCHOBHBIE 3aKOHBI PETYJIMPOBAHUS B
nuHeHbix ACY. MeTtonbl mapaMeTpU4ecKOro U CTPYKTYPHO-IIApaMETPUUECKOTO
cuntesza ACY.


http://www.e-library.ru/
http://window.edu.ru/
http://www.yandex.ru/
http://www.google.ru/
http://www.google.сom/
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2.3. YnpasiieHue CUCTEMAaMHU € 3aNa3/IbIBAHMEM U pacnpeeiIeHHbIMHU Ma-
pamMeTpaMu

3BEHbS C YHCTBHIM 3ala3/(bIBAHUEM U MX OCHOBHBIC JTMHAMHYECKUE XapaKTEepHU-
CTUKH. 3BEHbSI C PACIpPEACIICHHBIMU ITapaMeTpaMu. Y CTOMYMBOCTh CUCTEM C 3alas-
JBIBAHUEM M PACIPEIACICHHBIMU IIapaMeTpaMy. YacTOTHBIE KDUTEPUN YCTOMYMBOCTH
JUIsL CUCTEM C 3ama3jplBaHueM. MoenmpoBaHUe CUCTEM C 3alla3JbIBaHUEM U pacipe-
JIEJICHHBIMHU [TapaMeTpamMHu.

2.4. IuckpeTHbIE CHCTEMbI YIIPABJICHUSA

OCHOBHBIE XapaKTEPUCTUKU TUCKpPETHBIX cucteM. UmmynbcHbie ACY. OcHOB-
HOM MaremaTuueckuil anmapat uMiyibcHbIX ACY. VYpaBHeHUS 3aMKHYTBIX HM-
IIyJIbCHBIX CHCTEM C AMIUIMTYIHO-UMITYJIbCHOW W IIMPOTHO-UMITYJIbCHOW MOJYJISILU-
€i. Y CTOMYMBOCTD U KQ4ECTBO UMITYJILCHBIX CUCTEM.

2.5. HesimHeliHbIe CUCTEMBbI YIIPaBJICHUS

Hemunueitnpie mogemn ACY. AHanu3 paBHOBECHBIX peKUMOB. OCHOBHBIE ITO-
HATUS O (pazoBoM mpocTpancTBe. AHanu3 noseneHuss ACY Ha (a30BOi MIIOCKOCTH.
Y CTONUYMBOCTh NOJIOKEHUNM paBHOBecus. Merop JlamyHoBa 11 MCCileOBaHUA yc-
TOMUMBOCTH. YacTOTHBIM METOJ UcCCie0oBaHUs abCOMIOTHON ycroitunBocTu. Mccne-
JIOBaHHUE MEPUOJIUYECKUX PEKUMOB METO0M rapMOHUYECKO! JnHeapu3auu. Koag-
(GUIUEHTHl TAPMOHUYECKON JTMHEApU3aluu HEKOTOPbIX nneMeHToB ACY. Anrebpau-
YECKUE U YaCTOTHBIE METOAbl HAXOXKIACHUSA NEPUOIMYECKOIO pPEIICHUsA. Y CTONYU-
BOCTb IEPUOJUYECKOTO pelieHns. BubpannoHHoe criaXruBaHUE HEMMHEMHOCTEN.

2.6. AlanTHBHbIE CHCTEMbI YIIPaBJIeHHs

Knaccudukanusa, npuHuun noctpoeHus skctpeManbHbix ACY. Xapakrepu-
CTUKU CTAaTUYECKUX U JUHAMUYECKUX PEKUMOB padOThl HEMPEPBIBHBIX U JTUCKPET-
HbIX 3KkcTpeManbHbIX ACY. CaMOHACTpaWBAIOIIMEC AHAIIMTUYECKUE U ITOMCKOBBIE
cucteMbl ynpasiaeHus. CHHTE3 KOHTypa camMOHAacTpouku. CamMOOpraHu3yrOIIMECS U
oOyyaroiuecs: cucteMbl. POOacTHbBIE CUCTEMBI.

OnTuManpHble CUCTEMBI YNPABICHUS. 3aJadyd ONTHUMAJIbHOTO YIIPABIECHUS U
KPUTEPUH ONTUMAIbHOCTH. MareMaTU4eCKUue METOAbl CUHTE3a ONTHUMAJIbHBIX CHUC-
TEM: KJIACCUYECKOE BaPUALMOHHOE UCUNCIICHUE, TMHAMUYECKOE IIPOrpaMMHUPOBAHUE,
IPUHIUI MAKCUMyMa. AHAIMTUYECKOE KOHCTPYMPOBAHME ONTHUMAJIbHBIX PETrYJISATO-
poB

2.7. CraTucTnyeckue MetToabl uccjaenopanusa ACY

Mojenu 1 XapakTepUCTUKU CIy4anHbIX CUTHAJIOB. [IpoxoieHue ciy4aiHbIX
CUTHAJIOB Y€pe3 JIMHENHBIE 3BEHbsI. AHAIN3 JJUHEUHBIX CTOXACTUYECKUX CUCTEM MPH
CTaLlMOHAPHBIX CIIyYalHBIX BO3AECUCTBUAX. [lapameTpruueckuii U CTpyKTYpHO-
napamMeTpUYeCKUil CHHTE3 ONTUMAJIbHBIX (PUIIBTPOB.

2.8. HeueTkue cucremMsbl ynnpaBJjieHUs

ba3oBble NMOHATHSA W ONPENEIEHUs TEOPUHU HEUYETKUX MHOYKECTB M HEUETKOU
noruku. Onepanuy ¢ HEUETKUMHA MHOKECTBAMU. AJITOPUTMBI JIOTHYECKUX BBIBOJOB.
[Ipouenypbl HEYETKOM JIOTUKH B 3a1adyax ynpasieHus. CTpyKTypa U NEperaToYHble
XapaKTEepUCTUKH HEYETKOTO peryisaropa. Heliponnsie ceTu.

2.9. ABTOMaTH3anus TEXHOJOTHYECKHUX MPOLECCOB

ACYTII HuxHEro ypoBHs B METALTYpPruu. JIMCKpETHBIE CUCTEMBI YIIPABICHUS
HEINIPEPBIBHBIMU IpoLeccamMu. TeopeMa O KBAaHTOBAHUM HEINPEPBIBHBIX CHUTHAJIOB.
[Tornomenne yactorsl. OUIbTpanys BHEIIHUX BO3MYIIEHUM. MaremaTudeckue Mo-
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JIeNId, OPUEHTUPOBAHHBIE Ha HEMOCpencTBeHHOe IudpoBoe ymnpasieHue. [loctpoe-
HUE€ JUCKPETHBIX MOJEIIEN HAa OCHOBE HENPEPBIBHBIX MOJIENEH. AHAN3 TUCKPETHBIX
CUCTEM Ha YCTOMYMBOCTH, YNPABIAEMOCTb, HAOII0JaEMOCTh. AJITOPUTMBI (UIBTpa-
[[MHU, OLICHUBAHUS U MPOTHO3a HIKHEro ypoBHs curHaioB B ACYTII. Uaentuduka-
uus mateMatndeckux mozeneii B ACYTII TumnoBble 3akoHbI ynipaBieHusi. UHBapu-
aHTHBIA perynarop. [loctanoBka 3anau uaeHTUGUKauu. CTpyKTypHas U HapameT-
pudeckas uaeHTUDUKAIHS.

2.10. ABTOMaTH3aUSA TEXHOJOTHYECKHUX MPOLECCOB HA 0a3e JIOKAJIbHBIX
CpeacTB

Jatuuku u npeoOpazoBaTenu. THIIBI UCIIOTHUTEIBHBIX MEXaHU3MOB U PETYIIH-
PYIOIIMX OPTraHOB. AHAJIOIOBBIE PETYIATOPBL. MHOTOKaHanpHbIE peryiaropel. MH-
TeJUIEKTyaJbHble pese. MukpokoHTposuiepsl. [IporpammupoBanre MHUKPOKOHTPOJI-
nepoB. lIporpamMmmupyemble JTOTMYECKHE KOHTPOJUIEPHI, HA3HAYEHHE, APXUTEKTYpa,
TeHaeHIuu passutus. Crapgaptel MOK Ha cucTembl pOrpaMMHUpPOBAHUS MUKPO-
kouTposuiepoB. S3eiku IL, LD, ST, FBD, SFC. IToneBas muna. [Iporoxon Modbus.
[TpencraBienue uHGOpMAMK OOCTYKUBAIOUIEMY NEepCOHay. JIokanbHbIE CHCTEMBI
Ha OCHOBE YCTPOWCTB YIAJIEHHOTO cOopa JaHHBIX W ymnpasiieHus. [IpombliieHHbIE
CeTH KOHTpOJIepoB. BeiOop, pa3paboTka U BHEAPEHUE JIOKATbHBIX aBTOMATHUECKUX
cucteM. CucrteMbl cOOpa JaHHBIX.

2.11. ®ocdaTbl, apceHATHI, BAHAIATHI, MOJIUOAaThI, BOJIbGpaMaThl, Xpo-
MAaThbl

PerynupoBanue pacxona, ypoOBHS, Iepenana AaBJIEHUs, TEMIIEPATYPbI, BEIU-
yuHbl pH, mapameTrpoB coctaBa M KauecTBa. PerynupoBaHue TEni00OMEHHUKOB
CMEIIEHUSI U KOXKYyXOTPYOHBIX TEOOOMEHHHMKOB. PerymmpoBaHue MPOCTBIX Macco-
OOMEHHBIX MPOLECCOB. YNPABICHUE TOIUIMBHBIMU MPOLECCAMU. YTIPABICHHE XUMHU-
KO-METAJLUTYPru4eCKuMHU Ipoueccamu. ONTHMalbHBIE PETYNSATOPBI COCTOSHUS TPH
CIIy4ailHbIX BO3MYILECHMIX. AJaNTUBHBIE CUCTEMBI C MJICHTU(UKALIMENH TapaMeTpoB
oObekTa ynpasieHusi. CamoHacTpauBaromyecs cucreMbl. OnTUMHU3anus B JUHAMU-
YECKUX pPEXUMax. YIIPaBICHUE MPOLECCAMU B PEAKTOPAX C IMEPEMELIMBAHUEM.
VYnpapiieHue MOTOYHO-TPAHCIIOPTHBIMU METaTypruueckuMu cuctemamu. OcoOeH-
HOCTU PEryJHMpOBaHUs TPyOUaThIX PEaKTOpPOB. YTMpaBiIeHHE MPOLECCAMU C IPOAYB-
KOM pacIuiaBa. YTIPABJICHUE JEKTPUUYECKUMU MEYaMU. Y IPABICHUE AJICKTPOJIM3HBI-
MU BaHHaAMH.

2.12. TexHu4ecKkue CpeCTBa AaBTOMATU3ALUM

TexHuyeckas CTpyKTypa TUIIOBOM CUCTEMBI aBTOMATH3aLUH. DJIEKTPUUECKUE
AJIEMEHTHI M yCTPOMCTBA. ATperaTupoOBaHHbIE KOMIUIEKCHI AyieKkTpuueckux TCA.
ITpomsbllieHHBIE KOHTPOJIIEPHL. [[HEBMaTuueckue 3jeMeHThl U yeTpoucTsa. I 'na-
paBimmueckue TCA. McnnonHUTENbHBIE YCTPOWCTBA CUCTEM YIIpaBlIeHUs. Perynu-
PYIOILLKE OPTaHbl CUCTEM YIPABICHUS.

2.13. MoaesupoBanue 00beKTOB yIIPaBJICHUS

Buael monenupoBanusa. Pusnyeckoe M MaTEMaTHYECKOE MOACIMPOBAHUE.
biiouHBII METOJ TMOCTPOCHHS MATEMATHUYECKUX Mojenerd. Monenn sl OnucaHus
CTPYKTYpbl IOTOKOB. Mozenn uaeanpHOro nepeMelrBatus, UAEaabHOTO BBITECHE-
HUS, silYeedHast MoAeNb, TudPy3rnoHHasT MOJENb, KOMOMHUpPOBaHHBIE Moaenu. [lepe-
naTo4YHble (PYHKIUU OOBEKTOB, OMUCHIBAEMBIX MEPEUUCICHHBIMH MOJEISIMH MOTO-
KoB. [lapameTpsl rTHAPOIMHAMUYECKAX MOAEIEN U METOJBI UX IKCIEPUMEHTAIBHOTO
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onpeneneHus. KuHeTnueckue Moaeu sl ONUMCaHUsl XUMUYECKHUX MPEBpPAlIEHUN B
TEXHOJIOTUYECKNX 00BbeKTaX. MeTo bl onpeiesieHus] TapaMeTpOB KUHETUYECKUX MO-
neneil. [lonmyuenue mojeneil TeXHOJIOTHYECKUX 0OBEKTOB C UCIOJIb30BAHUEM THAPO-
JTUHAMUYECKUX U KUHETUYECKUX MOJIEIIEH.

MeToabl YHCIIEHHOM pean3alui MaTeMaTH4eckux Mojeneil. CtaTucTuieckue
MOJICNIA TEXHOJIOTUYECKUX OOBEKTOB.

2.14. Metoab! npoekTupoBanusa ACYTII

Marematuueckoe, MeToinueckoe u opranuzanuronnoe oodecrieueHue ACYTII B
metamutyprud. Cucrema MATLAB kak cpeacTBo MojaenupoBaHus cucteM. OnTUMU-
3alis CTaTHUYECKHX PEXHMMOB pabOThl TEXHOJOrMUYecKux cxem. IloctaHoBka 3amau
yIpaBJICHHs NPU HedeTknX AaHHbIX. Mcnons3oBanne SCADA-cucteM 11t TPOCKTH-
poBanus cxeMm ympasieHus. SCADA-cuctembr — obmuii 0063o0p (Factory Link,
InTouch, Genesis, RealFlex, FIX, Trace Mode, Simplicity, Citect). ®yHkiroHa b-
Hble BO3MOKHOCTH. XapakTepuctuku SCADA-cuctem. O XeCTKOM peaqbHOM Bpe-
menn s Windows NT. Texnudeckue xapakTepucTHKH. VMeromuecs cpeacTsa ce-
TeBOM mojuepkKu. OTKpBITOCTh cucTeM. PazpaboTka cOOCTBEHHBIX MPOrPaMMHBIX
mosyaei. [Ipaiisepbl BBoa-BeiBoa. BerpanBaembie ActiveX-00bekThl. BeTpoeHHBIC
KoMaH/HbIe A3bIkH. [lomnepxuBaemble 0a3bl JaHHBIX. ['paduueckre BO3MOKHOCTH.
OKCIUTyaTallMOHHbIE XapaKTEPUCTUKU. YI0OCTBO UCHOJb30BaHus. Pycudpukanus.
CrouMocTh 0CcBOEHUS cUCTEMBI. CTOMMOCTD COIPOBOXKICHHS WM "CTOMMOCTD Bila-
nenus". CrouMocTh pa3pabOTKU MPUKIATHBIX cHUCTeM. Bpems oxymaemocTu
SCADA—cuctem. MaTerpanus MHOTOypOBHEBBIX cucTeM aBromarm3aruu. SCADA-
cuctemsnl Intellution FIX. TTaker FIX32, maker FIX Paradym-31, maker FIX OPC
Toolkit, maker FIX Dynamics. [Tpumepsr npunoxenuit nakeros Intellution. Omuca-
aue FIX Dynamics. Sapo nmakera FIX Dynamics. OcuoBHoli npotokon-OPC. V3en
SCADA-cepBep, y3nbl-kineHThl. [Inannposmuk. Co3naHue oT4eToB. ApXHBHPOBa-
HUE JaHHBIX. 3allliTa OT HECAaHKIIMOHUPOBAHHOTO AOCTyNa. YPOBHH 3alUTHI TATOB.
ABapuiiHO-TIpeIyTlipeauTeNbHas curHanu3anus. PesepsupoBanne. IHTerpupoBaHHbIE
co SCADA-makeraMu cucTeMbl yIpaBlieHUs MPOU3BOIcTBOM. Tabnuiia o6pasa apaii-
Bepa (DIT). Moayne ckanupoBanusi u curHanuzammu (SAC). Kondurypuposanue
0OMEHOB JaHHBIMHU ¢ KOHTposuiepamu (yruinura Config). Bpems momumHra u Bpems
ckanupoBanus. Co3maHne U peJakTUpoBaHue 0a3bl JaHHBIX (YHKIIMOHAJIBHBIX OJ10-
KOB ¢ momortipio yrrauTel Data Builder. TToustue tora. Co3aanue TEroB U M3MEHeE-
HUE UX CBOHMCTB. [lepBuuHbIe M BTOpHYHBIC ONOKU. biok anamorooro BBoaa (Al).
bnox auckpernoro BBoaa (DI). brnok Beruncnenus (CA). biok aHanoroBoro BbIBoja
(AO). bnok nuckpernoro BeiBosa (DO). Biok [MTHU]]-perymnsitopa (PID). Biok Oyie-
Boi anreOpel (BO). bnox aByxmosummonHoro peryiaupoBanusi (BB). Coszmanue
YIOPABJISIIONIEH MPOrpaMMbl ¢ TOMOIIBI0 1enouku 01okoB FIX. Pa3paboTka BHenIHe-
ro BuJa pabouell maHeNd CUCTEMbl YIPABJICHHS U CUTHAIM3AIMU ¢ nomoinpio FIX
Draw. Co3nanue u anumaius rpaguueckux o0bekToB. dopmupoBaHue u napamer-
puzanus TpeHaoB. OTiaaKa mporpaMMBbl YIIpaBiIeHHUs C MOMOIIBIO ApaiiBepa SIM.

Cucrema cynepBU30pHOTO yrpasieHus. OCHOBHbIE MPUHIIMIIBI Pa3pabOTKU U
nopsiiok paspaborku ACVYIL. ABromartusamusi TPOSKTHPOBAHUS CHCTEM aBTOMATH-
YEeCKoro ymnpasieHus. Pa3paboTka cucTeM aBTOMaTU3WPOBAHHOIO IMPOEKTHUPOBAHUSA
(CAIIP) na ocnose rpaduueckoro siapa CAITP AutoCAD.
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2.15. BeryucauTebHbIe MAIIMHbI, CHCTEMBbI M CETH
O6paboTka nHpopMalMKM Ha BRIUUCIUTENBbHBIX MamuHax (BM). Knaccuduka-
s BM, Tlonstus o ¢GyHKIIMOHAIBHOM, CTPYKTYPHOM OpraHU3aIluid U apXUTEKType
BM. Jloruueckue sneMeHThl. JIBouuHas apudmeTrka. [I[puHIMIBI TOCTPOCHUS BbI-
yucauteNbHbIX MamuH. Opranuzamusa namsatd. O3Y u 113Y. O3V cratuyeckoro u
auHaMudeckoro tuna. Cucrema KOMaHJ MHKPOMPOLIECCOpPa U €ro MporpaMmMupoBa-
Hue. CTpyKTypa ynpaBisIFOIIErO BBIYMCIUTEIBRHOIO KomIuiekca. [Iporpammupyemsie
JIOTUYECKNE KOHTPOJUIEPHI, HA3HAYEHUE, APXUTEKTypa, TeHACHIMN pa3BuTUs. CTaH-
naptel MOK Ha crcTeMbl TpOrpaMMHUpPOBAHHS MUKPOKOHTpOILIEpoB. CrocoObl 00-
MeHa uH(opMaluel ¢ BHEIIHUMHU yCcTpoicTBaMu. Opranu3anus Tepeaadd JaHHBIX.
Monynu cBsi3u ¢ o0bexToM. [{udpoananororoe mpeodpazoBanre. MeToapl aHATIOTO-
udpoBoro npeodpazoanus. Peanuzanus unrepdeiica ALIT-YBK. Kommnbiotepusie
cetu. O6mme noustus. Tononorus. Tunel JIBC (BpeMeHHOE M YaCTOTHOE YIUIOTHE-
Hue). CereBas Tonosorus. CtaHgapTH3aus CTPYKTYpPbl U POTOKOJIOB ceTeld. CTaH-
napTHble uHTepdenchl 1ia cBsizu. [lapamienbHbIil U OCie0BaTeIbHbIN HHTEpDE-
cbl. CHHXpPOHHBII M aCHHXPOHHBIA METOJbI nepenaur. OQHOHANPABICHHBIN, MOTY-
JYTIJIEKCHBIN, AYTIIEKCHBINA criocoObl 0OMeHa nHpopMmanueil. CTapT-CTONHas CUCTEMA
cuHXpoHu3auuu. CTaHIapTHBIE MPOTOKOJIBI CBSI3U, 0a30Basi MpoIeypa yIpaBICHUS
nepenayvei, BBICOKOYPOBHEBAsl IpoOLENypa yIpaBieHUs KaHaloM. Mepapxuueckoe
IpeJCTaBICHUE U CTaHJapTU3alMs NpoTokosioB. IlocienoBaTenbHble MHTEpQECH
RS-232, RS-422, RS-485. O0benuaeHme ceTeil. TpeOoBaHMS K CETSIM CBSI3U Pa3jind-
HbIX ypoBHeH. DYyHKUUU B HEepapXuu OOBEAMHEHUS! OTKPBITHIX cucteM. CeMuypoB-
HeBas ceTeBasi apxurekrypa no crannapty ISO/OSI. TunoBsle pemeHus mo coszaa-
HUto JoKkabHOUM cetu. IIpotokon Ethernet. Anmaparypa Ethernet. Xapakrepuctuku
pasnmnunblx Hocutene. CereBoit amantep. IloBropurens. Konnentparop. Mocr.
Mapupytuzarop. lnto3. Kommyrarop. [Iporokon IEEE802.5 Token Ring. Moayinb
MHOKeCTBEHHOTo aoctyna. [Ipotokonsl nmepegaun gaHHbix [IPX/SPX u NetBIOS.
Nmena NetBIOS. Tlporokosnsl nepenaun nanusix TCP/IP u UDP. [P-aapeca. Jlomen-
Has cuctema umeH (DNS). Cnyx6a nmen WINS. BnusiHue ceTeBbIX TEXHOJIOTHI Ha
aApPXUTEKTYPY KOMIIBIOTEPOB.

PEKOMEH/IATEJLHBI BUBJIMOTPA®UUYECKHI CITUCOK K
PA3JIEJTY 2

OcHoBHas JMTEpaTypa

1. Bnaco K.I., Anamkun A.C. Teopusi aBTOMaTU4E€CKOro YyHpaBJICHUS
(cnenmanbubie MeTonbl). CIITTH, 2001, 119 ¢

2. becexkepckuii B.A., IlonoB E.Il. Teopuss cucreM aBTOMaTHYECKOTO
ynpasaenus. 2003, 163 c.

3. TymanoB M.II. Texnuueckue cpeacrsa aBTOMaTU3alUU U yIPaBICHU:
[Mudpossie cpenctsa 00padOTKU MUHPOPMALMK W MPOrpaMMHOE oOecreyeHue, Mo
pen. A.®. Kanepko: YuyebHoe nocodue. — MITUOM. M., 2005, 71 c.

4, [Tapukos F0.B., benornazos .1.H. ®upcor A.FO. MoaennpoBanne 00b-
extoB B Metasutypruu, CI1b, PUO CIII'TH, 2007

S. [Mapukos HO.B., benornasos U.H. MoaenupoBanue cucrtem, yacteb I,
CIIb, PUO CIII'TH, 2011
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6. [TetpoB B.H. Uudopmarnmonnsie cucremsl. CII6.: TTutep,2001.

7. Tanenbaym 2. Kommnberorepnsie cetu. - CII0.: [Tutep, 2008. - 992c¢.

8. Kanpsipos 2./1., KpaBuenko A.H., @upcos A.1O. [Iporpammupyemsie Jio-
rudeckue KoHTposuiepsl. [IporpamMmmupoBanue u KoHpurypupoBanue. YdeOHOe TO-
cooue/ Cankr-Ilerepoypr, uzn. CIII'TU (TY), 2007, -119c.

Q. Munaes U. I'. IIporpamMmmupyemsbie JIOTHYECKHUE KOHTPOJUIEPHI: TPAKTH-
YECKOE PYKOBOJICTBO ISl HAUMHAIoLEero nuxkenepa. — Crasponoiss: API'YC, 2009r.,
-100c.

10. ABTOMAaTH3MPOBAHHBIE CHCTEMBI YMPABICHUS METALTYPTUYCCKUM IPO-
n3BosicTBOM. Y4. nmocobue. Karpamanern C.I1. u ap. M.: Metamnyprus, 1992.

11. Xapazos B. I'. HTerpupoBaHHbIE CUCTEMBI YNPABICHUS TEXHOJIOTHYE-
ckumH niporieccamu, M3narensctro: [Ipodeccus, 2009 r., - 592 c.

12.  Anamxun A.C, KagpipoB D. JI., XapazoB B. I'. Texnuueckoe u mpo-
rpaMMHOE oOecreueHue pacnpeneneHHblx cucreMm ymnpasieHus. — C. IlerepOypr:
«I1-2», 2004. — 368 c.

13. bob6poscku [I. BBenenue B TeOpri0 AMHAMHUYECKUX CHUCTEM C JHCKPET-
HbIM BpemeHeM. 2006 r., -360 c.

14. JlemenkoB H.II. TlporpamMmHble cpe/icTBa ONTHUMH3ALMA M HACTPOMKHU
cucteMm ymnpasienus. M.:M3a. MI'TY um. H.D.baymana, 2006. -242c.

15. sopeuxuit 1I.C., EpmakoB A.A., [lemkosa E.B. Pacuer u ontumusanus
MPOIIECCOB U amnmnapaToB XMMHUYECKUX W MHUIIEBBIX MPOU3BOACTB B cpeae MatlLab:
VYue6. nocobue / Ilox pen. n-pa texH. Hayk, npod. C.1. [IBopenkoro. TamboB: 13-
Bo TamO. roc. TexH. yH-Ta, 2005, 80c.

16. B. ®. Menexun, E. I'. [TaBnoBckuii. BeruncautenbHbIe MallIUHEBI, CUCTE-
MBI 1 cetu. M: Akagemus, 2010 r., - 560 c..

JlonosHUTEILHAS JIUTEpPATypa

1. CanuxoB 3.I'. TepMUHOJIOTHSI OCHOBHBIX MOHATHIA aBTOMATUKHU: Y 4YeOHO-
cnpaBouHoe nocooue. M.: MUCuC, 2002.
2. VYipasieHue W ONTUMU3ALUA IPOU3BOJACTBEHHO-TEXHOJIOIHYECKUMHU

nporeccoB / H.M. Buxpos, /I.B. I'ackapos, A.A. I'pumenkoB, A.A. llInypenko; [Tox
pen. JI.B. I'ackapona. CII6.: ueproaromuzaar. C.-Iletepdyprckoe ota., 1995.

3. [IpuHsATHE pEemIEHU HA OCHOBE HEYETKUX Mojeieu. [Ipumepsl ucmnosb-
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bubnuorexu
bubnmnoreka ['opHOTO YHHBEpCUTETA www.spmi.ru/node/891
Poccuiickas rocynapcTBeHHas OnbamnoTeka www.rsl.ru
Poccwuiickas HanpoHanbHAsE OUOINOTEKA www.nlr.ru
bubnmoreka AkageMuu HayK www.rasl.ru
bubnmoreka no ecrectBeHHbIM Haykam PAH www.benran.ru
Bcepoccuiickuii HHCTUTYT HAYIHOM U TEXHHUECKOM WwWw.viniti.ru

uHpopmanuu (BUHUTN)



I'ocynapcTBeHHas MyOJIMYHAS HAYYHO-TEXHUYECKAS www.gpntb.ru

oubnnoreka

Hayunas 6ubnmnotexa Cankrt-IleTrepOyprekoro rocy- www.geology.pu.ru/library/
JIapCTBEHHOTO YHUBEPCHUTETA

Hayunas snexrponnas 6udnnorexka eLIBRARY.RU elibrary.ru

CriennanbHble THTEPHET-CAUThI

Bce o reosioruun geo.web.ru
I'eonnpopmmapk www.geoinform.ru.
Komnanus HIHeiinep DnekTpuk www.schneider-electric.ru
Nndopmannonnas cucrema «EquHoe okHO ocTyna K window.edu.ru/window/
00pa3oBaTeILHBIM pecypcam» library?p_rubr=2.2.74.9
[Mopran «['ymanuTapHoe 00pa3oBaHUE) http://www.humanities.edu.ru/
[Topran Pocakkpenarencraa http:// www.fepo.ru/
Komnanus TexHOIMHK www.technolink.spb.ru

Kommanus National Instruments russia.ni.com
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