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BBEJIEHHE

Hacrosimass mporpamMma BCTyHNUTENbHBIX HCIBITAHWA B (opMmaTe By3a B aCHUPAHTYPY

dbeneparTbHOTO0 TOCYJAPCTBEHHOTO OIOHKETHOTO 00pa30BaTEIBHOTO YUYPEKICHUS BBICIIETO
obpazoBanusi «POCBMOTEX» cocraBiena Ha ocHoBanuu dexepanbHbix 3akoHOB Poccuiickoit
Oenepannn «O0 oOpazoBannu B Poccmiickoit ®eneparum» ot 29.12.2012 Ne273-D3 (c
u3menenussMu Ha 30 nexabpst 2021 rona),
«O Hayke W TOCYJapCTBEHHOM Hay4YHO-TeXHWYEeCKOW momutuke» oT 23.08.1996 No 127 (c
u3MeHeHusMu Ha 2 utonst 2021 rona), [Ipukazom MuHHCTEpCTBa HAYKH U BBICIIETO 00pa30BaHUS
P® ot 6 aBrycra 2021 r. Ne 721 "OG yrtBepxnenun Ilopsiaka mpuema Ha oOyueHHE TIO
00pa3oBaTeNbHBIM MIPOrpaMMaM BBICIIETO 00pa30BaHMs - MPOrpaMMaM IMOJTOTOBKH HAyYHBIX H
Hay4YHO-TIEJarornueckux KaapoB B acnupanType", [Ipukazom MuHHCTEPCTBA HAYKH U BBICIIETO
obpazoBanus Poccuiickoit deaepannu ot 20.10.2021 Ne 951 "OO6 yTBepxneHun ¢enepaabHbIX
rOCy/IapCTBEHHBIX TpPeOOBaHMI K CTPYKType MNpOrpamMMm IOATOTOBKM HAay4YHBIX M Hay4HO-
NEeIarorMyeckix KaJpoB B aclupaHType (aIbIOHKTYpE), YCIOBHSIM HX pealu3aliH, CpOKam
OCBOEHHS 3TUX MPOrpaMM C YU4ETOM Pa3InYHBIX (opM 00ydeHHs, 00pa30BaTEIbHBIX TEXHOJIOTHM
U OCOOCHHOCTEH OTHAENbHBIX KaTeropuil acmupantoB (axbioHkToB)", Ycraa ®PI'BOY BO
«POCBHUOTEX» 1 uHBIX HOPMAaTHUBHBIX IMPABOBBIX aKTOB.

BcerynurensHoe wucnbiTanne B - acnupantypy POCBUOTEX npeanazHaueHo st
ONpEACNEHUs] TEOPETUYECKOM U TMPAKTUYECKOH IOATOTOBIEHHOCTH, IOCTYNAIOUIETO K
BBINOJIHEHUIO TPOQECCHOHATIBHBIX 33/1a4, YCTAHOBJIEHHBIX (hefepalbHbIMU IOCYJapCTBCHHBIMU
TpeOOBaHUSAMH 10 HAyyHOH crenuanbHocTH 2.3.3  ABTOMaTH3alMs U yIpaBJCHUE
TEXHOJIOTUYECKUMHU MPOLIECCAMU U TPOU3BOACTBAMHU

1. TPEBOBAHUA U ®OPMA BCTYIIUTEJIBHOT'O UCTIBITAHUA

TpebGoBaHus K BCTYIUTEIbHBIM UCIBITAHUSM HACTOSILEH MTPOrpaMMbl cOPMHUPOBAHBI Ha
ocHoBe @efiepalibHBIX TOCYAAPCTBEHHBIX TPEOOBAaHWUW IO HAYYHOW crnenuaibHocTH 2.3.3
ABTOMAaTHM3allMs U YOPABJICHHE TEXHOJOTMYECKUMH TMpoleccaMu W mpousBoicTBamu Ha
BCTYNHUTEIFHOM HCIBITAHUU TOCTYMAIOIUNA B aCHUPAHTYpPy MOOJKEH MOATBEPAMTH HAIUYUE
(chopmupoBaHHOCTE) OOIIEKYJIBTYPHBIX, OOIIENPOPECCHOHANBHBIX H MPOodecCHOHATBHBIX
KOMIIETEHIIMI Ha YPOBHE MarucTpaTypbl 0 HAYYHOW CHeHHaIbHOCTH 2.3.3 ABTOMaTH3alUs U
yIpaBiIeHUE TEXHOJIOTUYECKUMHU MPOIECCaMU U TIPOU3BOACTBAMU

B acnupanTypy Ha KOHKYpPCHOM OCHOBE NPHHHMMAIOTCA JIMLA, HMEIOIIME BBICIIEE
npodeccCuoHaIbHOE 00pa30BaHKE M TIOCTHKEHUS B HAYIHOU padoTe.

[Ipuem B acnupanHTypy HpOBOJHUTCA Ha OIOMKETHON M JOTOBOPHOM (IIaTHOW) OCHOBE.
KomnyectBo  OIO/KETHBIX ~ MECT  OMNpeneNnsercs  KOHTPOJBHBIMH — LUpaMu  IpHEMa,
ycTaHaBIuBaeMbIMU MuHOOpHaYKu Poccum.



OOyueHure B acmupaHType OCYIISCTBIIETCS HA OYHOM W 3a04HOU (hopme. HopmaTuBHBII
CpoK 0oOyueHHs B aclUpaHType MO oTpaciu TexHHuecKue HayKd Impu ouHOW (popme oOyueHHs
COCTaBJISIET 3 roJa.

Jluma, paHee TPOIIEIIIHE MOJTHBIA Kypc OOydYeHHsS B aCUpPAaHType, HE WMEIOT IpaBa
BTOPUYHOTO OOYUYEHHUS B aCIUPAHTYPE 3a CUET CPEACTB OIODKETA.

IlocTtynaromue B acCHUpaHTypy CHAIOT BCTYNUTEIBHBIM HK3aMEH II0 CIELUaIbHOU
JUCIUIIMHE B COOTBETCTBUU C FOCYAAPCTBEHHBIMU 00pa30BaTeNbHBIMHU CTaHAAPTAMH BBICIIETO
po(hecCHOHATLHOTO 00pa30BAHUS.

JInna, caaBuive MOJHOCTBIO WM YaCTHMYHO KAHIWJATCKHUE SK3aMEHbI, IPU MOCTYIUICHUH
0CBOOOXKIAIOTCSI OT COOTBETCTBYIOIINX BCTYIHUTEIBHBIX 3K3aMEHOB.

[lenbt0 BCTYNUTENBHOIO HWCHBITAaHUS B ACHHUPAHTYpPY IO CHenHaibHOCTH 2.3.3
ABTOMAaTH3alMs U yIPABICHHE TEXHOJOIMYECKUMHU MPOLIECCAMH U MPOU3BOJCTBAMHU SBIISIETCS
OnpeieJIeHue MOATOTOBICHHOCTH IMOCTYIAIOIIETO K BBITOJIHEHUIO HAay4YHO-UCCIIEN0BATEIbCKON
JESITENbHOCTH.

B ocHOBy HacTosIed mporpaMmbl MOJOKEHBI CIEAYIOLNIUE BY30BCKHE IHCLIMILIMHBL
TEOpUsT aBTOMATHUYECKOr'O YIPaBJICHHS; MOJEIMPOBAHUE OOBEKTOB M CHCTEM YIIPaBJICHUS,
TEXHUYECKHE CPEJICTBA aBTOMATU3AIUH; IPOEKTUPOBAHNE CUCTEM aBTOMATHU3aLUN; METPOJIOTHS U
TEXHOJIOTMYECKUE U3MEPEHUSI; MOHTAX, HKCIUTyaTallusl U AUAarHOCTUKA CUCTEM aBTOMAaTH3alllM;
ABTOMATU3UPOBAHHBIE CUCTEMbI YIPABJICHUS, aBTOMATU3AIUsl TEXHOJOTMYECKUX IPOILIECCOB B
MUIIEBON MTPOMBIIIIEHHOCTH.

DK3aMeHyeMbIH JT0JKeH 3HATh:
*  TIOHATHE YyCTOHYMBOCTH M CIIOCOOBI OTIPEACTICHIS yCTOMUYNBOCTH JIMHEHHBIX 1 HETMHEHHBIX
cucreM aBToMatndeckoro ynpasienus (CAY);
e cnocoObI MoBkIIeHMS KauecTBa CAY;
*  METOJbl MOJCTUPOBAHUS OOBEKTOB aBTOMATH3AIINH;
*  CXEMBbI peasu3aliy TUIIOBBIX AJITOPUTMOB PEryJIUPOBAHHS;
* COCTaB H DIEMEHTHYI 0a3y OJJeKTPHYECKUX, ITHEBMATUYECKUX, THIPABIHMYECCKUX,

U(QPOBBIX U MUKPOIIPOIIECCOPHBIX CPEJICTB AaBTOMATH3AIIHIH;

*  0o0muIue NPUHIMITEI TPOSKTHPOBAHUS CUCTEM aBTOMATH3AIUH;

*  METOJbl M CPEJICTBA U3MEPEHHsI, KOHTPOJIS, HANAAKH, 3aIIUTHI, y4eTa ¥ JHUArHOCTUKU B
cUcTeMax aBTOMAaTHYECKOTO ¥ aBTOMAaTH3HUPOBAHHOTO YIIPABICHHUS;

*  OCHOBHBbIE (DYHKIIMH U CTPYKTYPY CHCTEM YIPaBICHHS TEXHOJOTUYCCKUMHU MPOIECCAMH

Ha 0a3e BBIYHCITUTEIILHOW TEXHHUKH;

*  mpaBuiia anropuTMU3anuu 00padoTku nHpopmanuu B ACY;
*  0COOCHHOCTH aBTOMAaTHU3AIIUU TEXHOJIOTHUECKUX MPOILIECCOB MHUIIEBON MPOMBIIILICHHOCTH;
*  OCHOBBI TEXHOJIOTHH MSCHOTO, MOJIOYHOTO, XJeOOMeKapHOT0, KOHIUTEPCKOTO U JIPYTUX

MIPOU3BOJICTB MHUIIEBOI MPOMBIIICHHOCTH.

BerynutensHoe ucnbiTaHne 00pa30BaTeIbHOW MPOrpaMMbl BBICIIEIO OOpa3oBaHUS —
IIpOrpamMMbl IOATOTOBKY HAYYHBIX U HAYYHO-IIEAArOTMYECKUX KapPOB B ACIIUPAHTYPE MO HAYYHOMN
cnenuanbHocTH 2.3.3 ABTOMaTH3alusi M YIPABIEHUE TEXHOJIOIMUYECKMMM IPOLECCAMU H
MPOU3BOJCTBAMU COCTOUT U3 JIBYX YacTei: OLICHKM WHJMUBHUAYaJbHBIX JTOCTHXKEHHUH (KOHKYPC
nopThoyno) U 3k3aMeHa 1Mo OmneraM. Kax bl OuiieT BCTYNUTENbHBIX SK3aMEHOB B aCIIUPAHTYPY
CONIEPKUT 4 OJIOKA, KKl M3 KOTOPHIX COOTBETCTBYET OINpPEACICHHBIM pa3lielaM Hay4YHOM
CIENUATLHOCTH OyIyIel HayqYHO-UCCIEA0BATEIbCKON pabOThI (AUCCepTalK ) a0UTypHUEHTA.



1.1. OneHka HHAUBHUAYAJIBHBIX J0cTHKeHUl. CTpyKTypa noptdo.mo

Jlis ydacTusi B KOHKYpCE OICHKHM HHIWBHIYabHBIX JOCTHKEHUN (mMOopTdoino) abuTypueHT
MOKET TPEJOCTaBUTH CIEAYIOUIUE JTOKYMEHTHI, TOATBEPKIAIONINE €0 JOCTIKEHUS, a TaKKe
HanpasiieHue OyAyIINX UCCIIECIOBAHUMN:
Jlokymenmot, noomeepircoaroujue onvim HAYUHO-UCCAe006amebCKOll 0eameabHocmu
adumypuenma.
a. OnyOJMKOBaHHBIC WM TPHUHATHIE K MyOJIMKalMM HaydHble paboThl (CTaThH, AOKJIAIbI B
coopHmKax qokmanoB). [loaTBepikmaeTcs mpeaoCcTaBIeHHUEM IEKTPOHHBIX KON TOITHHHUKOB,
CCBUIKOM Ha OTKPBITHIE WMCTOYHUKH, CIPABKON M3 PEAAKIUM O MPUHATUU K MyOJIMKAIMUA C
00s13aTeNbHBIM YKa3aHUEM HOMepa KypHaia u crpaHull. [lyOnukaum qoKHBI OTHOCUTCS K TOMY
)K€ HAMPABJICHHIO, YTO U TeMa OyIyIIEero TUCCEPTAIMOHHOTO UCCIICIOBAHMUS.
b. Jloknaapl Ha MEKIYHAPOIHBIX U POCCUNUCKUX KOH(EpPEeHIUAX, HAYUYHBIX CEMHUHapax, Hay4HbIX
HIKOJIaX U T.J. 10 HalpaBJieHHIo OyayIIero AuccepTaloHHOro uccienoBanus. [loarsepxaaercs
MPEIOCTAaBIEHUEM MPOTPaMMbl KOH(EPEHIIUH.
c. YdacTtue B Hay4HO- HCCIIEI0BaTENbCKUX MPOEKTaX, akajgeMuueckux rpanTax. [loarsepxaaercs
JTaHHBIMU TPOEKTa (Ha3BaHWE, HOMEp IpaHTa, (OH]), KOHTAKTHBIMH JaHHBIMH PYyKOBOJIUTEIS
MPOEKTa U KpaTkoi anHoTanwuei (He 6onee 200 c10B), pa3bACHSIONICH CYyTh paOOTHl aOUTypUCHTA.
Ilpeonoscenue 6yoyuseco nanpasieHus uccie0o6anuil.
[Ipennoxkenne Oyayliero HampaBJICHWs WCCIACAOBAaHWN MUIIETCS B CBOOOMHOW QopMe
JOJKHO ~ PacKpblBaTh CJIEAYIOLIME BOMPOCHI: TEKYIIEe COCTOSIHME BBIOpaHHOW OTpaci,
dbopMynupoBKa MpoOIeMbl, LIETH €€ HCCIICIOBAHMS, BO3MOKHBIC HAMPABICHHS HCCICIOBAHUS,
MOTHBAIIHSI BHIOOpPA HAYYHOTO PYKOBOIUTEISL.
Pexomenoamenvnoe nucbmo
OT MOTEHIIMATFHOTO HAYYHOTO PYKOBOAUTES TUIAHUPYEMOTO TUCCEPTAMOHHOTO UCCIICIOBAHMS,
B KOTOPOM OTPaXCHO €ro COIJIaCHe BBICTYMHUTHh HAyYHBIM PYKOBOJHUTENIEM a0UTypUEHTa B
acmHUpaHType, a Takke, IPU 3HAKOMCTBE MOTEHIMATILHOTO PYKOBOJIUTEINS C HAYYHOU U y4eOHOM
JeSITeIbHOCThIO0 aOUTYPHUEHTA, €T0 XapaKTePUCTHKA.

1.2. Kputepuu oueHk# noproimo

MakcumanbpHasi BO3MOXKHasl OIICHKAa, B COOTBETCTBUU C TIEPEUHUCICHHBIMHA KPUTEPUSIMH,
cocraBirsieT 50 0aJ1710B.

Kpurepnii onenkn KoaunuecTBo 6a/1510B
OnbIT HAyYHO-HCCJIE0BATEIbCKOM Maxkcumym 10 6ass10B
JAesiTeJIbHOCTH, YYacTHe B KOH(epeHIusXx.
C MmyOJIMKauel JOKIAI0B (3a KaXKIYyI0) 1o 3 6amoB
0e3 myOJIMKauu JOKIAI0B (32 KaXKIYI0) no 1 6amna
OnpIT HAYYHO-HCCJIEI0BATEIHLCKOM Maxkcumym 20 6a/u10B

neATeIbHOCTH, Ily0juKanus pe3ybTaToB
[Ty6nukanus B muznanuu w3 cnucka PUHIL / omun | Ho 2/ mo 3 6amnos
aBTOD (32 KAKIYIO)
[Ty6nukanus B uznanuu u3 cnucka BAK / onun aBrop | [{o 5/ mo 10 Gamnos
(3a KaXKIy10)
[TyGnukanus B H”HOCTpaHHOM XypHaie / oguH aBrop | Jo 5/ no 10 6amioB
(3a KaXKIy10)




[lyonukanms B w3ganumu, BxojsgmeM B wuHACKC | o 10/ mo 20 Gannos
SCOPUS, WoS wiu aHamoru4HbIX / OJUH aBTOp (32
KKIYIO)

CBHJIETEIBCTBA O TOCYJAPCTBCHHOW perucrpanuu | 5 0aioB
mporpaMM ¥ 0a3 JaHHBIX, TATCHTHI HA U300pETEeHUS,
MaTeHTHI Ha MOJIE3HBIE MOJICITH, U TPOY. (332 KOKIYIO)
VY4acTre B Hay4HO-HCCIIeI0BaTeIbCKUX MpoekTax (3a | o 5 GamioB
KaX/1y10)
IMpennoxenue Oyaymero HanpaBJIeHUs Makcumym 10 6a/10B
HCCJIeJOBAHUMI
PexoMmenaaTeanLHOE MHCHLMO OT OTEHITHAJILHOIO 10 6a1;10B
HAYYHOT'0 PYKOBOJIUTEJS

OreHka HHANBUAYAITBHBIX JOCTHKEHHUH IPOBOIUTCS IO Hadasla COOECeT0BaHUS.
Munumanoustii 6an1 (neyoosnemeopumenvnas ouenka) za nopmepoauo —14 oéannoe. /lna
yuacmus 6 KOHKypce nO Umo2am OWeHKU UHOUBUOYATIbHBIX OO0CHMUMNCEHUI He0dX00UuUmMo
Habpamb cymmapno ne menee 15 oannos.

2. COJEP)KAHHME PA3JIEJIOB TEOPETUYECKHUX 3HAHUM, BBIHOCUMBIX HA
BCTYIUTEJBHBINA YCTHBIN DK3AMEH

BerynutensHoe ucnpiTaHue MpOBOIUTCS B OpPME YCTHOTO IK3aMEHa.

2.1. Teopusi aBTOMATHYECKOT'0 VIIPABJIECHUS

VYrpaeiieHrne, 00bEKT YIIPaBJICHUsS, YIIPABIIIEMbIC BEIHUMHBI, YIPABJISIONIAEC W BO3MYIIAIONIUE
BO3JICHCTBUSA. MareMmarnyeckass Mojelb 00bekTa ympabiieHus. CTpyKTypa ¥ KOMITOHEHTBI
MaTeMatnueckon mojaenu. Kinaccudukanus Mmozaenei mo pexxumaM paboThl U CBOMCTBaM 00bEKTa
HOCTpOGHI/Ie MATEMATHUYCCKUX MOHeHeﬁ OG’bGKTOB BKCHepI/IMeHTaﬂbHBIM METOAOM.

[IpocTpaHCTBO COCTOSHUIT M YKCIIO CTemeHeld cBOOOABl cUcTeMbl. DOpMBI MaTEeMATHUECKUX
Mojiesield TUHAMUYECKUX CUCTeM (Mojenu "BXOI-BBIXOA', MOJEIN MPOCTPAHCTBA COCTOSTHUN).
MaremMaTuueckoe ONHMCaHWE CHUTHAJIOB, mpeoOpasoBanue dypre u Jlammaca niast BpeMEHHBIX
¢byukuii. TUNOBBIE BXOJHBIE CUTHAJBl M PEaKIMU HAa HUX JIMHEHHBIX OOBEKTOB (IepexoHas
GbyHKIMS, UMITYJIbCHAs (PYHKITUS, PEaKIIUs Ha TApMOHUYECKOE BO3JICUCTBHE).

CrpykTypHBIe cXeMbl JHHEHHBIX W HenuHeHHBbIX CAY. IloHsATHE yCTOMYMBOCTH U CIIOCOOBI
ONpeeNeHusl yCTOMUNBOCTH JMHEMHbIX M HenuHeilHbix CAY. KauectBo CAY, kpurepum.
Crioco6b! moBbIIIEHUST KadecTBa, Koppekiuss CAY. @opMUpoBaHUE CTPYKTYpPHI, OTBEYAIOIIUM
3aJJaHHBIM TPEOOBAaHUSAM CUCTEMBI I10 KaueCTBY.

CrpykTypHBIE cXeMbl UMIYJIbCHBIX U HUPPoBBIX CAY. CriocoObl KBAaHTOBAHUS M MOJYJISLIUH.
YcroitunBocTh U kauecTBO JUCKpeTHBIX CAY, Teopema KorenbHukosa.

[onsarue neneBoii GpyHkuu u QyHkunoHana. [IoHATHE ONTUMANBHBIX M aJalTUBHBIX CHCTEM.
Merton HeonpeneneHHbIXx MHOXUTeNnen Jlarpanxa, teopema Kyna-Takkepa. JlnHamuueckoe
[POrpaMMUPOBAHHUE. IIpunnun ~ ontuMansHOCTHM  bemmana. 3ajmaya  JIMHEHHOTO
nporpaMMupoBanus. [loHsTHe 0 BapualMOHHOM HcuucieHuH. HeoO0xoauMbie yCIOBHS
IKCTpeMyMa (yHKIMOHAJA: ypaBHEHHE Dijepa, MpUHIUN MakcuMyMa [loHTpsarusa.



2.2. MoaeaupoBaHue 00LEKTOB U CHCTEM VIIPABJICHUS

Knaccudukanusa mozaeneit u MetoioB MozenupoBanus. Kinaccudukanus 3anad MoieIMpoBaHus,
npsamaa mu 06paTHa;1 3ala4yi MOJCIMPOBAHMUA. Maremarudeckast MOACIb O6’beKTa YHOpaBJICHUA.
CtpykTypa U KOMIOHEHTHI MaTeMaTudeckoi monenu. Kiaccudukanus mMozaeneid mo pexxumam
paboThl M CBOWCTBAM OO0BEKTa. MaTeMaTHYECKHE MOJEIH CIIOXKHBIX OOBEKTOB. Arperanus
(KOMIIO3MIIMSA) U TEKOMIO3UIMS Mojeseil. OCHOBHBIE 3Talbl U METOJIbl TIOCTPOEHUSI MOJENEH.
[TocTpoeHne MmaTeMaTHUECKUX MOJiesiel 00BEKTOB SKCIIEPUMEHTAIBHBIM METOOM.

Knaccudukanust 1 coctaB mapameTpoB MaTeMaTHUYECKONW MOJENU: BXOJbI, BBIXO/BI, (Hha30BbIC
nepemeHHble. [loHsATHE CTPYKTYphl W (OPMBI MaTeMaTH4ecKux wmojaenend. I[IpocTpaHCcTBO
COCTOSSHUH W 4YHCIIO CcTerneHed CcBOoOOAbl cucTteMbl. DOpMBI MaTEeMATHYECKUX MOJIEeH
TUHAMHYECKHX cHUcTeM (Monenu "BXOA-BBIXOA', MOJAEIU IMPOCTpPaHCTBa cocTosiHUM). OreHka
CBOMCTB OOBEKTOB IO MX MAaT MOJAEISAM (HaOII0AaeMOCTh, YIIPABISIEMOCTb, U Ip.).

Oduznyeckoe MoxaenupoBanue. CpenctBa ¢Guzmueckoro mojaenupoBanus. [IpuHIMI momoous,
pemraromue 610k ABM. MozaenvupoBanne 006eKTOB Ha aHanoroBsix OBM (ABM).

[TocTaHOBKa M METOABI PELICHUs 3aJauydl CTPYKTYpPHOM HMIEHTU(UKALUK. YPOBHU MOAEIbHBIX
O0BEKTOB, MOJIEIM C pacHpeAcia€HHBIMM M C  COCPEIOTOYEHHBIMH IapaMeTpami,
uHpopManMoOHHbIe MozenHu. llocTaHOBKa W METOABl pelIeHHs 3afaydl HapaMeTpHUYecKOM
uaeHtupukanyuy. JluHelHple Mo mapameTpam Mojend. MeToJ HAaMMEHBIIMX KBaJIpaToB.
[IpuBeneHne HEKOTOPHIX POPM K JTMHEHHBIM IO TapaMETPaM.

[onsarue neneBoit pyHKkMU U QpyHKIMOHANA. [IOHATHE YCIOBHOTO M 0€3yCIOBHOTO 3KCTpEMyMa
¢yHkuuu. YncneHHble METOJbl TOUCKa O€3yCIOBHOTO JKCTpeMyMa. MeTon TpaaueHTa.
JuckpeTHbli  mpuHUMN — MakcumyMma. JluHamuueckoe mporpamMmmupoBanue.  [Ipunimn
onTUMaIbHOCTH bennMana. 3aiada TMHEHOTO MPOTPaMMUPOBAHHS.

MopenupoBanue Ha mudpoeix OBM (IIDBM). Ortanbl moctpoenus momenu Ha [[DBM.
NMurtanmonnoe moaenupoBanue. YncineHHble MeToAbl, peanusyeMble Ha [[OBM npu pemenun
pa3IMYHBIX 3aJa4  MOJENMpOBaHMUA (pelleHHE 3ajad  JMHEMHOro NporpaMMHpPOBaHUS,
MOJIEJIMPOBAHUE INHAMUYECKUX U CTATHUECKUX CHUCTEM, IIOUCK IKCTPEMYMOB).

DneMeHThl TEOpUHU KOHEUHBIX aBTOMAaToOB. MaTemaTHuecKue MOJenu abCTpaKkTHOTO aBToMara,
CTPYKTYpPHOTO aBTOMara M MepeKIoyaTenbHol (QyHKIuH. Jlormyeckue cxeMbl aJropuTMOB,
CUHTE3 U MUHUMMU3AIHS JIOTHYECKUX CXEM.

TumoBele MaTeMaTHYeCKWE MOJIETH OOBEKTOB M CHUCTEM YIPaBICHHS B  JIETKOM
IPOMBIIIJICHHOCTH, OCOOCHHOCTH METOJMKH MOJCIUPOBAHHS THIIOBBIX OOBEKTOB U CUCTEM
YIIPaBIICHUS.

2.3. Texunueckue cpeacrsa (TC) aBToMaTH3almu

CrapmapTuszanuss M CcUCTeMa TpeOOBAaHMM K TEXHHYECKMM CpEACTBaM aBTOMAaTH3allHH.
ArperatupoBaHue U YHUDUKAIMS, SJIEMEHTHBIN, OJIOUHO-MOIYIBHBIN U arperaTHbld MPUHLINIIBI
HCIIOJIHCHUA TCXHHUYCCKUX CPCACTB aBTOMATHU3AIIWUU. Focy;[apCTBeHHaﬂ CUCTEMA HpI/IGOpOB n
cpencte apromarm3anuu (I'CII). Knaccudukamms cpeactBs aBromarusanur. COBpEeMEHHBIS



cpeactea aproMmartuszanuu. I[Ipumenenne DOBM ©  MUKpONpPOUECCOPHOW TEXHUKH IS
aBTOMaTH3aluu. MeTponornyeckue XapakTepUCTHKN CPEJCTB aBTOMATH3AUU. XapaKTEPUCTUKU
HAJEKHOCTH AJIEMEHTOB M cUCTeM. JlMarHocThka TEXHUYECKHX CpPEICTB, pacueT IMokazaTesen
HanexxHoct. Kiacceel ucnonszyemsix TC.

CocrtaB TC nist aBTOMAaTH4ECKOTO YIPABJICHUS U JIOTHYECKOTo MpoeKThupoBanus. O0oO0IeHHas
TEXHUUYECKass CTPYKTypa THUIIOBOM aBTOMAaTHYeCKOM cucTteMbl perynupoBanus (ACP),
PEryJsITOpBl NMPSMOTO M KOCBEHHOIO JeHCTBUA. CXEMbl peaju3alid THUIIOBBIX aJITOPUTMOB
perynupoBanus. [lpuHnun  ¢GyHKOMOHATBHBIX  00paTtHBIX cBs3eid. Cocra TC  mnsa
MHOTOKOHTYpHBIX ACP. biioku auddepennupoBanus, HHTETpUPOBAHUS, CIIOCOOBI pean3aIiuu
PEXUMOB pabOThI PEryaaTopoB. THUMOBBIE 337aYu JIOTUYECKOTO YNpPaBJICHHS B CXeMax 3alllWT,
OJIOKHPOBOK, pE3EepPBUPOBAHUS. YTpPaBICHUE DIEKTPOJIBUTATENSIMA W HCHOJHUTEIbHBIMU
ycrpoiictBamu. [IHEBMaTHueckue M T'MIpaBIMYECKUE CPENCTBA aBTOMATU3aLlMU. AHAJIOIOBHIE
ITHEBMaTUYECKHE JJEMEHTBI M  YCTPOMCTBA, JUCKPETHBIE D3JIEMEHTHI M  YCTPOMCTBa
ITHEBMOABTOMAaTUKHU. [[HEBMaTHUECKHE UCTIOJHUTENBHBIE YCTPOMCTBA, 3JIEKTPOINTHEBMATUYECKUE
U IHEBMOAJIEKTPHUECKHE TpeolOpa3oBarend. THUMOBbIE BapuaHThl CHCTEM YIPABJICHUS,
MOCTPOCHHBIX HA OCHOBE arperaTupoBaHHbIX KOMIUIEKCOB THEBMOABTOMATHKHU. DJieMeHTHast 6a3a
CPEICTB THAPOABTOMATUKH. [ MApaBIMYECKHE pETYJISATOPbI, HCIOIHUTEIbHbIE MEXaHU3MBbI,
YCUJINTENH MOIIHOCTH, AIEKTPOTUIPABINYECKUE U TUAPOIIEKTPHUUECKHUE TPeoOpa3oBaTeH.

OJeKTpUYecKrue CpelCcTBa aBTOMAaTH3allMU. OJEeMEHTHas 0a3a aHaJOrOBBIX JJIEKTPHUYECKUX
CPEACTB, AJIEMEHTHas 0a3a CpenCTB AMCKPETHO-JIOTMYECKOro ympasieHus. Perynupyromue
OJIOKH C HeTIPEPHIBHBIM BBIXOHBIM CUTHAJIOM. Perynupyromue 6JI0KH ¢ UMITYJIbCHBIM BBIXO/IHBIM
CUTHAJIOM. OJIEKTPUYECKHE HCIIOJIHUTENbHBIE YCTPOMCTBA. DJIEKTPUUECKUE HCIOJHUTEIIBHBIE
MEXAHU3MBbl TIOCTOSSHHOM CKOpOCTH. VcHoiaHWUTENbHBIE YCTPONCTBA C AJIEKTPOMAarHUTHBIM
IPUBOJOM. ATperaTUpOBaHHBIE KOMIUIEKTHI 3JIEKTPUYECKHX CPEICTB aBTOMATHYECKOIO
perynupoBaHus U JIOTUYECKOTO YIIPABICHUS.

OnemenTHast 0a3a W KOMIOHEHTHI IM(POBBIX CPEICTB aBTOMATH3AIMH. YTIPaBISAIOIINE
BeIuMCIUTEeNbHbIe MamuHbel (YBM), ux crpykrypa u siemenTHas 0Oasza. IIpoueccopsl, ux
CTPYKTYypa, 0000IIIEHHBIH aNTOpUTM (HYHKITMOHUPOBAHHSI, CIIOCOOBI apecalii, CHCTeMa KOMaH]I,
cucTeMa IpepbIBaHU. 3allOMHHAIONIUE YCTPOICTBA, YCTPOHCTBA BBOJA-BBIBOIA HH(OPMALIUH,
YCTPOHCTBA CBSI3U C 00BEKTaMHU (aHAJOrO-IU(PPOBBIE U IU(PPO-aHAIOTOBBIE MPpeodpa3oBaTey,
KOMMYTAaTOpbl AHAJIOTOBBIX CUTHAJIOB, MAIllMHHBIE CPEICTBA OpraHM3allMM pabodero mecra
oneparopa-texHosora. MuHrepdeiicbl 1HUQPOBBIX CPEACTB aBTOMATU3ALUHU, CHCTEMBbI IIHH,
crangaptHbie naTepdericel. [IporpaMmmuoe obecrieuenrne Y BM, onepaninoHHbIE CHCTEMBI.

MuKponponeccopHbIe CpeIcTBa ABTOMATU3ALUN U YTIPABIISIFOIINE BEIUNCIUTEIbHBIE KOMIUIEKCHI.
Muxkponpoueccop (MII), mukpompoueccopHas cUCTeEMa, MUKpo-OBM, MUKpPOKOHTpoJuIEp.
Crpykrypa u apxurekrypa MII. MII ¢ »ecTkoil cucTeMoii KOMaHA U MUKPO IIPOrpaMMUpPYEMBIE
MII. HHrepdelicHple KOMIOHEHTHI MHKpPONPOLIECCOPHBIX cucteM, uHTepdeiicasie BHUC.
Perynupyromme u J0rm4eckue MHUKPOKOHTPOJLIEPBI. MHUKpPONPOLIECCOPHBIE YNPaBISAIOLINE
KOMIUIEKCHI U MUKpO-OBM B pacnpenenieHHbIX cUCTEMax ymnpaBieHus. TeXHUYeCKHe CpeacTBa
JokanbHBIX BeruuciuTenbHbIX ceteid (JIBC). Ctanmgaptel u ypoHu JIBC.

2.4. I[IpoekTHPOBAHHE CHCTEM ABTOMATH3ALMH




OOmue NpUHLMIIBI MPOEKTUPOBAHMSI CHCTEM aBToMmMaTu3anuu. llemm, 3agaum u KpuTepuu
KauecTBa MNpoeKTUpoBaHus. OpraHuzanus MPOEKTUPOBAHUS, XapaKTEPUCTUKA MPOEKTHON Hu
KOHCTPYKTOPCKOM JTOKYMEHTAaIHH, MpuMeHeHne DBM B mpoekTupoBaHUU. YUeT TpeOOBaHUH 1O
oxpaHe okpysarouieid Cpeapl Ha CTaAuU TPOEKTUPOBAHUS.

Hpouecc MNPOCKTUPOBAHUA CUCTCM aBTOMATU3aAllUU, ’KU3HECHHBIN OUKII TCXHUYECKUX CHUCTEM U
CUCTEM aBTOMAaTU3alluu. CucreMHbIi noaxoJ K MpoCKTUPOBAHUIO, €0 CYIIHOCTL U OCHOBHBIC
MMPUHIIUIIBL. MGTOI[OJIOFI/IH MPOCKTUPOBAHUA UCPAPXUUCCKUX CUCTCM, CCTCBAd MOJCJIb ITPOLCCCa
MPOEKTUPOBaHMs, ee onTumuzanus. OpraHuzanus OPOEKTUPOBAHUS U XapaKTepUCTHKA
MPOEKTHOM JTOKyMEHTaluuu. BpiOOp pannMoHAIbHOTO YPOBHSI aBTOMAaTH3allMH, COJEp)KaHUE
MPOEKTHBIX paboT, 3a/laHue Ha TPOEKTHPOBAHUE JIOKATbHBIX CUCTEM aBTOMAaTUKH U TEXHUYECKOE
3amanne Ha co3ganue ACVYTII, ux comepxkaHue W yTBEpXKIeHHE, pa3paboTKa TEXHUKO-
YKOHOMHYECKOTO 0O0OOCHOBAHHUSI.

CrpykTypu3aiusi NpoeKTHpyeMon cucteMbl. [locTpoeHne (yHKIIMOHATBHOW, TEXHUYECKOU H
OpraHU3alMOHHON CTPYKTYyphl. IIpoekTupoBanue CTpyKTypHBIX cxeM. IIpoektupoBaHue cxem
aBTOMATHU3allMM W  NPUHIMIHAIBHBIX  CcXeM. lIpuHIMNManpHBIE  DIIEKTPUYECKHE WU
ITHEBMaTU4YEeCKUE CXeMbl. Pacuer mokasareneil HageKHOCTH INPUHLIMIMAIBHBIX — CXEM.
IIpoexkTrpoBaHKEe MyHKTOB YIIPABJICHUS U JIMHUAN CBS3H.

[TpoexktupoBanne wuHpopmanmonHoro obecrneueHuss ACY. Opranmszamusi 06a3 NaHHBIX |
MPOSKTUPOBAHUE CHCTEM YIpaBieHHs UMH. Pabodas mokyMmMeHTanus HWHGOPMAIMOHHOTO
obecrieueHus.

[TpoextupoBanue nmporpammuoro obecrneuenus (I10) ACY. Dranbl pa3paboTKH CIIEUATBLHOTO
I1O. BriOop omepaniMOHHON CHCTEMBI, TPOTPAMMHBIX MOAYJEH M IMAaKETOB MPHUKIATHBIX
MporpaMM, OpraHu3alus HX paboThl B peaJbHOM MacmTtade BpeMEeHH, MpPUMEHEHHE
MMUTAIIMOHHOTO MOJICIMPOBAHUS JJII HMCCIEIOBAHUS W OTJIAJKU AJITOPUTMOB U MPOrpamm
KOHTPOJIA U YIIPABJICHUA.

[IporpamMmMHoe obecrieueHue 0e3 HUTOBBIX CUCTEM YIIPaBJICHUS, COCTAB IPOTrPAMMHBIX MOAYJIEH
Y TIAKETOB MPHUKJIATHBIX TPOrpaMM MAIIMHHON Tpaduku, padouas nokymeHTanus Ha [10.

ABTOMAaTH3aIUs MPOCKTHBIX PabOT, CHCTEMBI aBTOMaTH3MpoBaHHOro npoektuposanus (CAIIP),
ux ¢QyHKuud U cTpykrypa. UHpopmanmnonnoe u nporpammuoe odecrieuenue CAIIP. Ilakers
MPUKIIAJHBIX TIPOTPAMM.

BHGI[peHI/Ie " SKCILTyaTaliyusd CUCTCM aBTOMAaTU3allUH. 3KCHJ’IyaTaI_II/IOHHa}I HaACXKHOCTb CUCTCEM
aBTOMaTHU3aluu. Texuuueckas AOKYMCHTAl M U €C BCACHUC HAa CTAJUU SKCILJIyaTaluu.

Oco6ennoctu poektupoBanuss ACY U TEXHHUECKUX CPEACTB B JIETKON TIPOMBIIIIICHHOCTH.

2.5. MeTpoJorus ¥ TEXHOJOTrHYeCKHue U3MepeHus

N3mepsiembie (u3nyeckue BETUYHHBI, OOIIME CBEACHHUS 00 HM3MEpPEHUSX, KiIacCU(pUKAIIH
n3MepeHuii. Buasl w MeTonbl HM3MEpPEHWH, MOTPEIIHOCTH HM3MEPEHUH M WX HCTOYHHUKH,
KiIaccuukanus TOTPEIIHOCTEH W3MEpEeHHil. BeposSTHOCTHBIMH TMOAXOA K  ONMHUCAHUIO
MOTPEIIHOCTEH, TUIIOBBIE3aKOHBI paclpeesieHus MorpeurHocTel 1 ux napameTpbl. OleHnBaHNue



MapaMeTpoB TMOTPEHIHOCTEH MO pe3ynbTaTaM HW3MEpeHUM, MpeACTaBlIeHuEe pPe3yJbTaToB
u3mepenuit. [locynapcTBeHHas cucreMa odecnieueHus equacTBa usmepenuit (I'CH).

MeTtponoruueckue xapaktepuctuku cpencts u3mepenuit (CU). Kmaccudukanms CU.
['ocynapcTBeHHasi cucTeMa MPOMBINUICHHBIX NMpuOopoB u cpeactB aBroMarmzaruu (I'CII).
OcHoBHble XapakTepuctuku CH. MareMarndeckre MOJEIU CTAaTHYECKOW W JUHAMHYECKOH
xapaktepuctuk CU. ITorpemnoctn CU n ux ucrounuku. Crioco6s! moBeimenus TouHoctu CH.

CurHan Kak HOCHTENIb U3MEpPUTEIbHON MH(popManuu. Mojenn U XapaKTepUCTUKH CIydalHbIX
CUTHAJIOB, KBaHTOBAHWE CHTHAJOB II0 BpPEMEHH, YPOBHIO M B MpPOCTpaHCTBE. MeTombl
BOCCTAHOBJICHHSI CUTHAJIOB IO TUCKPETHBIM JIaHHBIM.

Nudopmanmonnsie xapaktepuctuku CU. B3auMocBsa3b METPOJIOTHUECKUX U HH(POPMAITMOHHBIX
xapaktepuctuk CHU.

DIEMEHTHI ¥ TUIIOBBIE CTPYKTYPHBIE CXEMBI CPEACTB U3MEPEHUN. TUIIOBBIE CTPYKTYPHBIE CXEMBI
CH HedneKTpUYECKHUX BEIMYMH: MpPSIMOr0 M YPaBHOBEIIMBAIOLIETO IpeoOpa3oBaHus,
mupdepennmanbHas. TunoBsle CTpyKTypHble 3yieMeHThl CU: nepBUuYHBIE H3MEpPUTENIbHBIE
npeoOpazoarenu (ITNIT), npomexyrounsie u macmtabusie [TUI1, n3meputenbabie npruOOpsl 1
ap. Iapamerpuueckue u reneparopusie [INI1, xnaccudpukanus AT nmo npuHUMNy AeicTBUSA.
[IpyHIMN nEeWCTBUSA, XapaKTEPUCTUKU M ycTpoiucTBO TuUnosbiX [IMII, ucnonb3yemeix mnpu
TEXHOJIOTMYECKUX U3MEPEHUSAX B OTPACIIH.

TunoBble IEKTPOMEXaHUYECKHE U DJIEKTPOHHBIE MPUOOPHI, UX XapakTepucTuku. CoBpeMeHHbIE
MUKPOIIPOLIECCOPHBIE U3MEPUTEIbHBIE KOMIUIEKCHI M MX XapaKTEPUCTUKH.

Pacuer Merponornueckux xapaktepuctuk CH 1o 3agaHHON CTPYKTypHOH cxeme. Mertonuka
cuHTe3a HectangaptHeix CHM mo 3agaHHOM MaTemaTudeckodt Mozenu. OCHOBHBIE 3Tarlbl
npoexktupoBanust CU.

N3mepenue Temmeparypbl, TeMmIepaTypHble IKanbl, kinaccudukanus CH Ttemmeparypsl.
TepMoMeTpbl  pacIIUpEHUs,  MAHOMETPUYECKUE  TEPMOMETPBL,  TEPMOIICKTPUUYECKHUE
npeoOpaszoBareny, METobl U pubopsl u3Mepenus TepmoI[IC. Pacuer u3MepuTeNbHON CXEMBI
ABTOMATUYECKOTO MOTCHIIMOMETPA, aBTOMAaTUYECKOr0 MocTa. MeToIbl U MpUOOPBl U3MEPECHHUS
TEMIIEpaTypbl HAIPEThIX TEJ M0 UX U3Iy4YeHHI0. CpaBHEHHE METPOJIOTHYECKUX XAPAKTEPUCTHUK
KOHTAKTHBIX U OECKOHTAKTHBIX TEPMOMETPOB, METPOJIOTHUECKOE OOECIIeueHnEe TeMITEPaTypPHBIX
WU3MEPECHUM.

M3mepeHne [naBlieHHs, KOJIMYECTBA, pacxoga u ypoBHs. Kiaccudukamus mpubOpoB s
U3MEPCHHUS JABJICHUS W UX MPUHIMIT JCUCTBHS, BHIOOP YCTAHOBKA M 3all[MTa OT arpecCHUBHBIX
cpen mnpubOpoB naBieHus. V3MepeHue KOIMYECTBA M pacxola IKHUIKOCTCH | Ta3oB,
KJIacCU(UKAIUs METOJIOB U IPUOOPOB.

W3mepenue ypoBHS )KHIKUX U CBITYYUX MaTepuasoB, KjJaccuUKaus METOA0B U IPUOOPOB.

W3MmepeHne reoMeTpUyYecKHMX pa3MepoB U KOHTPOJb paboTel o0opyloBaHUS. MeTonsl U
YCTPOMCTBA IJIsl U3MEPEHUS FEOMETPUUECKUX Pa3MepPOB. MeTObI M yCTPONCTBA ISl U3MEPEHHUS
LITYYHOH IIPOAYKIUU.



Metoasl 1 mpuOOpbI aHANM3a cocTaBa Xkuakocteil. Knaccudukanus aHamuTHYECKUX METO/I0B U
npuOOpOB JUIsl aHANU3a KUAKOCTEH, METPOJIOrHueckoe o0ecreyeHne CpeACcTB aHATUTHIECKOTO
KOHTPOJISI.

Ontuueckue, (HOTOMETPHUUECKUE, PAJAUOM3OTOINHBIC, AIIEKTPOXMMUYECKHE METOABl aHaIu3a
coCTaBa JKUJAKOCTeH, HMX Kiaccupukamuss H (U3NKO-XUMHUECKHE OCHOBBL I3mepenue
JIEKTPOIIPOBOJIUMOCTH  PACTBOPOB ~ KOHTAKTHBIMM M OECKOHTaKTHBIMH  suYeHKaMH,
U3MEPUTENIbHBIE CXEMBI, XapaKTEPUCTUKU U 00JIaCTH IPUMEHEHHUS.

Metoapl u TprOOPHI aHATM3a COCTaBa ra30B, UX OCOOCHHOCTH M Kiaccudukanms. OnTudeckue
METOJIbl Ta30BOT0O aHaIn3a. TersoBble U MarHUTHBIE METOAbL. DJIEKTPOXUMHYECKHE METObI.
Macc-ciekTpoMeTpuueckuii  Meton.  Xpomarorpaguueckuii  Meron  aHanmuza. DHU3UKO-
XMUMHUYECKHE OCHOBBI, 00JaCTH MPUMEHEHUS, CTPYKTYPHBIE CXeMbI MPUOOPOB U MX OCHOBHBIC
XapaKTEPUCTHUKH.

[TpuGopsI U cHCTEMBI KOHTPOJIST OKPYXKAIOIIEH CPEIBI.

ABromatuzupoBaHHbie cucteMbl KOHTpoIs (ACK). Tunosble QpyHKIINH, CTPYKTYpHBIE CXEMBI U
ocHoBHble y3i1bl ACK. Crangmaptaeie CHU I'CII gna ACK. Pacuer u mnpoekrupoBaHHE
aBromatnyeckux CU nu ACK. Marematudeckas Mozenb HHPOpMaIMOHHOTO KaHana. Kpurepun
KayecTBa MPOEKTUPYEMbIX YCTPOUCTB. TEXHOJIOTrHYECKOoe, MPOrpaMMHOE U METPOJIOTUYECKOE
obecrieuenne ACK. IlpuMeHeHHEe COBPEMEHHBIX H3MEPUTEIBHBIX CPEICTB IJIsi MPOBEICHUS
Hay4HBIX UCCIIEAOBAaHUH, aBTOMAaTU3UPOBAHHBIE CUCTEMBI U1 HAy4HbBIX ucciaenoBanuii (ACHI).

OcobenHoctun Metrposornueckoro obecneuenuss TtunoBeix CHU mw ACK B nwmmeBoi
IPOMBIIIJICHHOCTH. MeTo/ibl U MpUOOPHI KOHTPOJS B MSCHON M MOJIOYHOM NMPOMBIIUIEHHOCTH.
Metoas! 1 TprOOPBI KOHTPOJISI TPOU3BOICTBA PA3TMYHON MHUILEBOM MPOLYKIIUH.

2.6. MoHTAaXK, DKCILJIVATAIMS M JTHATHOCTHKA CHCTEM AaBTOMATH3AIINHU

Texnuyeckas OgUarHOCTUKa MU IMPOTHO3UPOBAHUC. CBs3b  TEXHHYECKOM JUAarHoCTUKHN C
HaACKHOCTBIO 1 KAYECTBOM. TecToBoe n Q)YHKHI/IOH&]'II)HOC AUarHoCTUPOBaHUC.

I'myOuna momcka  JOeeKTOB M JIOCTOBEPHOCTh  JIMAarHOCTUPOBAHUS.  AJTOPUTMBI
(GYHKIIMOHUPOBAHUSI TEXHUYECKHX CPEICTB JIuUarHocTupoBaHus. CTpyKTypa TEXHHYECKHX
CPENCTB IUATHOCTUPOBAHUSI.

TexHuueckasi IMarHOCTUKA B YCIOBUSAX KOMIUIEKCHOM aBTOMAaTH3alluu MPOU3BOICTBA. OCHOBHBIE
BUJIbI HCTIBITAHUW M JUAarHOCTHYECKUX mpouexyp. OCHOBHBIE METOABI U  CPEICTBa
JTMATHOCTHPOBAHUSI.

3amuTa OT BJIarM M IbLIM. 3alUuTa OT TEMIIEpPATypHbIX Bo3aehcTBUN. [loMexo3aluIeHHOCTb.
BubGpouzonsmus. 3azemiaeHne. 3aliUTHBIE YCTPOICTBAa aBTOMATHUKH.

2.7. ABTOMATH3aIUs] TEXHOJOTHYECKHX MPOIECCOB NMUINEBOI MPOMBINLJIEHHOCTH

COBpeMeHHBII\/'I YPOBCHBb aBTOMaTHU3allu TCEXHOJIOTMYCCKUX mponeccoB HHHIGBOﬁ
MMPOMBIINIJICHHOCTH, C€ SKOHOMUYCCKHUEC ACTICKTBI U IICPCIICKTHUBLI PA3BUTUA. OGH_II/IG CBCACHUA 00



aBTOMATHU3UPOBAaHHBIX cucTemax ynpaeieHuss (ACY). ABromatusamusi HEIPEPHIBHBIX
TEXHOJOTMYECKHUX MpoleccoB. MeTonKa aHaan3a TEXHOJIOIMYECKOro Mmpolecca Kak 0oO0beKTa
peryiMpoBaHus, BBIOOP CXE€M aBTOMATUYECKOTO pEryJIHpOBaHUS, CXEMbl aBTOMAaTH3aLUU
TUTIOBBIX TEXHOJOTHYECKHX TMporeccoB. CXeMbl aBTOMAaTHYECKOTO PETYJIWPOBAHUS CIOMKHBIX
TEXHOJOTHYECKHX 00BeKTOB. [I[puMeHEeHEe aBTOHOMHBIX, MHBAPUAHTHBIX U KOMOMHHPOBAHHBIX
ACP, cucreM peryiaupoBaHUs C MOJENbI0 00beKkTa, amanTuBHbIX ACP mis aBTomaTH3anuu
CJIOXHBIX OOBEKTOB.

ABTOMaTH3a1Ms NEPUOJUIECKUX U JUCKPETHBIX MPOLECCOB. AHAIN3 MaTEMAaTUYECKUX MOJEIEHN
NEPUOANYECKUX U JTUCKPETHBIX MPOIECCOB U MPUMEHEHHE UX JIsl BBIOOpa U 0OOCHOBaHUS CXEM
aBTOMaTH3aluu. Mcrnonbp3zoBaHue peryasTOpoB ¢ IEPEMEHHOM CTPYKTYpOH U aJallTUBHBIX CUCTEM
yIpaBJIeHUs JUIsl aBTOMATH3AIMU TIEPHOJHMUECKUX porieccoB. OcOOEHHOCTH pean3aii CUCTEM
aBTOMATHU3alMK IEPUOJNYECKUX U JUCKPETHBIX IPOLECCOB HA CPEACTBAX MHUKPOIIPOLIECCOPHOU
TEXHUKH.

ABTOMAaTH3WPOBAaHHBIC CHUCTEMBI YIIpaBieHUs TexHoJornueckumu mnporeccamu (ACYTII).
OcHOBHBIE QYHKIIMU U CTPYKTYpa CUCTEM YIIpaBJICHHs TEXHOJIOTHYECKHMMH polieccaMy Ha Oase
BbluncaUTENbHOM TeXxHUKH. Cramum u sranel cozgaHuss ACYTIL. CocraB u crpykrypa
nporpammuoro otecneuenust ACYTII. MuoroypoBHeBble cucCTeMbl ymnpaBieHHus. CHCTEMBI
yhnpaBieHus: Ha 0a3e MUKPOIPOLECCOPHOM TEXHHUKHM M MUKpo-OBM. MuxkponpoueccopHbie
BBIUNCJIUTEIbHBIE KOMIUIEKCHI B CHCTEMAax YIPAaBIEHUS TEXHOJOTMYECKMMH IPOLECCAMH.
Pacnipenenennsie ACYTII. Texnudeckas CTpyKTypa U CTPYKTypa MPOTPaMMHOTO 00ecTieueHuUs
pacnpenenenabix ACYTIIL.

3amaun U anropuTMbl 00paboTku mHpopmaruu B ACY. OyHKIMHM W aJITOPUTMBI TIEPBUYHOMN
o0pabotku uHpopmauuu B CVY HenpepbiBHBIME TII (BbIOOp dYacTOTHI oOmpoca, Teopema
KorenpHukoBa, (GUIbTpalusi CUTHAIOB U HMX KOPPEKIUS C YYETOM YCIOBHNM H3MEPEHHS U
CTaTMYECKON XapaKTEpUCTUKHM KaHajla u3MepeHMs). KOHTposb JOCTOBEPHOCTH M KOPPEKLMS
M3MEPEHHBIX 3HAYCHUI KOHTPOJIUPYEMBIX MIEPEMEHHBIX 00BbEKTa ynpaBieHus. HTerpupoBanue
U yCpEeOHEHHE 3HAYEHUN U3MEpSEMBbIX BEJIWYMH. YUYeT [WHAMUYECKUX CBSI3eH MEXIy
U3MEpSEMBIMU TEPEMEHHBIMU M pacdyeT TEeKyIIMX 3HAYeHHH TEeXHUKO-3KOHOMHUYECKUX
nokaszareseu. [Iporno3upoBanue n3MepsaeMbIX BEJIMYUH U KOCBEHHBIX MTOKa3aTeeH.

3a/auu ¥ AJITOPUTMBI OTITUMAJIBHOTO YIIPABJICHUSI TEXHOJOTUYECKUMHU MPOLecCaMu. AJITOPUTMBI
ONTUMM3AIMH CTATUYECKUX PEKUMOB C HEMOCPEICTBEHHBIM IMOMCKOM IKCTpEMyMa Ha O0ObEKTe
yIOpaBlIeHUs U C UCIOIb30BAHHEM MaTeMaTH4YeCKOW Mojenu o0bekTa. CpaBHUTEIbHBIA aHAIHU3
STUX aITOPUTMOB. PeKyppeHTHble alropuTMbl HIECHTHU(UKALWKM MaTeMaTHYeCKHX Mojelnei
00BEKTOB yIpaBIEHUS MO JAHHBIM TEKYIIUX U3MepeHuil. [IpumMepsl anropuTMoB ONTUMAIBEHOTO
YOpaBIeHUSI CTATUYECKUMHU pEeXUMaMH OOBEKTOB. 3aaud M alrOPUTMBI ONTHUMAIILHOTO
ABTOMATU3UPOBAHHOTO YIPABICHUS NEPUOJUYECKUMH MPOLIECCAMM, PEKUMaMH TyCKa H
OCTaHOBa OOBEKTOB. 3aJauyd ONTHUMAIBHOTO YIPABICHUS TUCKPETHBIMU TEXHOJOTHYECKUMH
npoueccamu. CHCTEMBl ONTUMAJIBHOTO YNPABIECHUS C OSTAJOHHOM MOJENbl0. AHAIu3
BO3MOXKHOCTEH MPUMEHEHHS TAKMX CUCTEM JUIsl aBTOMATH3AI[UU OOBEKTOB. 3a/1a4H U AT OPUTMBI
ONTUMAJIFHOTO YIIPABJICHHS B CHCTEMax C HEMONHOM uHpopMaiumeil. 3agaud U alropuTMBI
ONTUMAJIBFHOTO  YIPABICHUS  CIOKHBIMM  TEXHOJOTMYECKMMH  KOMIUIEKCaMH. MeToibl
JNEKOMIIO3UIINKM O0Ilel 3aJaud yOpaBlieHUs KOMIUIEKCOM Ha YacTHbhIE 3a/aydl MEHbIeH
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pazmepHocTU. BoI6Op MeTO1a JIEKOMIO3UIIMU B 3aBUCUMOCTH OT CTPYKTYPhI TEXHOJIOTUYECKOTO
KOMILJIEKCA U 3aa4d YIIPABJICHHUS.

[Iporpammuoe obGecneuenue (I10) aBTOMaTH3MPOBAaHHBIX cUCTeM yrpaBieHus. CocTaB u
cTpykrypa 1O cucreM ympaBieHus, OpraHu3aus padOThl YIPABISIONIETO BBIYUCIUTEIHLHOTO
KOMILJIEKCa B pexxuMe peasnibHoro Bpemenu. OoOmiee u cnenuansnoe [10 ACYTII, crpykrypa u
cocraB crnenuanbHoro 10 ACY, ocobennoctu crnermumansHoro IO pacnpenenenusix ACY,
KoH(HUTrypupoBaHue u napamerpupoBanue B pactpeaeneHabix ACYTII.

OcobeHHOCTH aBTOMaTHU3allk TCEXHOJOTMYCCKHUX IIPOLECCOB HHH.ICBOﬁ IMPOMBIIIJICHHOCTH,
aHaJIN3 TCXHOJOIMYECKUX ITPOLECCOB HHH.ICBOﬁ IMPOMBIINIJICHHOCTH KaK 00BEKTOB YHOpaBJICHUA.
THuIIOBEIE CXEMBI ABTOMATHU3allMd OCHOBHBIX PEKHMHBIX IIapaMETPOB TCEXHOJIOIHYCCKHUX
00BEKTOB YHpaBJICHUA 1187011 (S3:10) 7 IMPOMBIIIJICHHOCTH. CxeMnl aBTOMAaTu3anun THIIOBBIX
HCIIPCPBIBHBIX, MNCPUOANYCCKUX W JUCKPCTHBIX TCXHOJOTHYCCKUX TIIPOLCCCOB MUIIEBOM
MMPOMBIIIJICHHOCTH. Banatm U aJITOPUTMBbI ONTHUMAJIIBHOI'O AaBTOMATHYCCKOIO YIPABJICHUA
HCIIPCPBIBHBIMU, MIEPUOINYCCKUMHA U JUCKPCTHBIMU TCXHOJIOTHYCCKUMUA PO ECCCaMn MMUILEBOM
IMPOMBIIIIICHHOCTH.

Crpyktrypa ACVYTII, ee ¢ynkuuu, wHOOpPMAIMOHHOE, MPOTPAaMMHOE, METPOJIOTHYECKOE,
JUHTBUCTUYECKOE, OpraHu3alrdoHHoe obecriedenne. OMNBIT pa3padOTKH, BHEIPEHUS U
skcruryatanuu ACYTILL

3. OHEHUBAHHUE ITOCTYHAIOIEI'O HA BCTYIIUTEJIBHOM UCIIBITAHUN

OueHka 3HaHMM W YMEHUW TMOCTYNAIOUIET0O Ha BCTYIUTEIBHOM  HCIBITAHUU
OCYIIECTBIISIETCS dK3aMeHaIMoHHON Komuccuent (9K).

OrueHrBaHME MOCTYNAIOUIETO HA BCTYNUTEILHOM UCIIBITAHUM COCTOUT M3 JIBYX YacTeil.

1) Dx3ameH mo BompocaM B Owierax B COOTBETCTBHHM C HAaIllPaBICHHOCTHIO (HAay4yHOU
CIEIMAILHOCTHIO) OyayIiel HayuYHO-UCCIIeI0BATEIbCKON PaboThI (IMccepTalun).

AOGuTypueHT noiyyaeT OusieT u3 4 BONPOCOB B COOTBETCTBUHU C HAMPABICHHOCTHIO (HAy4YHOMH
CIIENUATILHOCTRIO)  OyAyIiel Hay4YHO-HMCCIEAOBaTeNbcKoW  paboTel  (muccepramuu). Emy
npenoctaiugercs 30 MUHYT Ha MTOATOTOBKY.

B mepBoii yactTu aOUTypHEHT OTBEYaeT Ha MOATOTOBJIICHHBIE UM 4 BOIpOCa W3 MPOrPAMMBI
BCTYIUTEIBHOTO UCIIbITaHUsA. B X071€ 0TBeTa KOMUCCHSI MOKET 3a1aBaTh YTOUHSIIOLIUE BOIIPOCHI.
OreHka 3a OTBETHI IO KKIAOMY M3 BOIIPOCOB COCTABIISIET MAKCUMYM 15 Gaos.

Ha ycrHOM »K3aMeHe, KaXAbld WIEH HK3aMEHAIMOHHOW KOMHCCHUHU (BKITIOYAs
npezncenarens OK) orneHHBaeT MOCTYMAIOMIETO0 OTACIBHO IO KaKIOMY BOMpocy Owmiera c
ompeeseHueM o01Iel CyMMapHOM OIEHKH.

Kputepun BbICTaBI€HHS OLEHOK WIEHAMH HK3aMEHAllMOHHOW KOMHCCUM (BKJIIOYast
npenceaarens OK) Ha BCTyNUTETbHOM HCIBITAHUU TpEACTaBIeHbl B Talnuile. BoicTaBieHHbIe
OTIICNIbHBIMU 4JIEHAMM 3K3aMEHAllMOHHOW Komuccuu (Bkirouas mpenceaarens DK) Oams
cymmupytotcsi. OlleHKa BCTYNMUTENBHOIO UCHBITAaHUS OINpEAENseTcss IYyTeM YCpPeAHECHUS
CyMMapHBIX OIIEHOK 3a BCE€ OTBETHl Ha BOMPOCHI, BBICTABICHHBIX BCEMH UYJIEHAMHU
HK3aMEHalMOHHON Komuccuu. [Ipu cropHbIx Bompocax, MHeHHE mpexaceaarens K sBisercs
pELIAIOIIHNM.
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2) Bo BTOpOIi YacTh aOUTYpHEHT OMKCHIBAET CBOE BUJICHHWE OyAyIed MpeaMeTHOW o0JacTu.
Jlanee KoMHCCHST MOXKET 3aJaTh €My BOIPOCHI IO TOJAHHOMY MPEIJIOKCHUI0 OyayIiero
HarpasieHus: uccienoBannid. OleHKa 3a JaHHYI0 4acTh COOECEOBaHUSI COCTABISIET MAaKCUMYyM
10 6amnos.

3) AOGUTYpPHEHT TaKXe MPEJCTABIsAET CBOEC MOPTGHOINO (CBOM WHIWBUIYATbHBIC HOCTHIKEHUS),
KOTOPBIE TAKXKE YUUTHIBAIOTCS B OOIICH OI[CHKE aOUTypUEHTA.

BerynurenbHoe HCHBITaHUE TPOBOJUTCS Ha pyccKoM si3bike. [lo skemaHuio aOuTypHeHTa
BCTYIIUTEIIFHOE HWCIBITAHHE MOXXET MPOBOJUTHCS JUCTAHIIMOHHO C  HCIIOJIB30BaHUEM
UH(POPMAIMOHHBIX TEXHOJIOTHH.

KpnTepnn OICHKH BCTYNMUTECJIBbHOI'0O HCNIBITAHUSA

Kax b1l n3 yeTeIpex BOIPOCOB MO MpOQHITI0 olleHHBaeTcs B 15 6amnos. Bomnpoc o muianupyemom
JUCCEPTAITMOHHOM HCCIIeIOBAaHUH olleHuBaeTcs B 10 6amios.

Kpurtepun oneHuBaHus BONpPOca 1o Npopuiio bauibl

OTBeT nonHbBIH, 6€3 3aMeYaHuil, MPOJEeMOHCTPHUPOBAHBI 15
3HaHUS MO CHEUUATBLHON TUCIUTUIMHE

OTBeT MONHBIMA, C HE3HAUYMTCIBHBEIMH  Hepoderamu, | 11 -13
MIPOJIEMOHCTPUPOBAHBI 3HAHMS o CIIeaabHOI
JUCITATIIAHE

OTBET MOJIHBIN, ¢ HE3HAYUTEIbHBIMH 3aMCUaHUSIMHU

OTBeT He TOJIHBIH, C CYIIECTBEHHBIMHU 3aMEYaHHsIMHU

OTBeT Ha OCTABJICHHBIA BONIPOC HE JaH

olw|la
1
|| —

KpuTtepun oneHnBaHus BONPOCA 0 IVIAHHPYEMOM bannsl
AUCCEPTALMOHHOM HCCIe0BAHUT

OTBeT NMONHBIN, 0€3 3aMeUaHuid, TPOJCMOHCTPUPOBAHO 10
NpeaACTAaBJICHUC O IINIAaHUPYCMOM JUCCCPTAUOHHOM
HCCIIEJOBAaHUU
OTBeT MOJIHBIN, C HE3HAYNTCILHBIMHU HEJOUCTaMU, 7-9
IIPOJEMOHCTPUPOBAHO NMPEACTABIECHUE O INIAHUPYEMOM
JMCCEPTALMOHHOM HCCIIEIOBAaHUU
OtBeT HOHHBIﬁ, C HC3HAYUTCIbHBIMHU 3aMCUYaHUAMU
OTBeT He MOJIHBIN, C CYyNIECTBEHHBIMH 3aMEYaHHsIMU
OTBeT Ha OCTABJICHHBIA BONPOC HE JaH

S| W Wn
1
N BN

Jas yyacTusi B KOHKypce M0 UTOraM BCTYNHTEIbHOr0 UCNBITAHUS He0o0X0AMMO HadpaTh
cymMMapHo He MeHee 15 GasioB. OueHka 3a 3k3amMeH oT 1 mo 14 0awioB cuurTaercs
HEY/J10BJIETBOPUTEJILHOM.

B cnyuae nabopa aOMTypHeHTaMH pPaBHOTO KOJIMYECTBAa OaIOB (MOJYIIPOXOAHOTO Oaiia),
npeumMynicCTBa MoJIy4acTcCd a6I/ITypI/IeHT, COOTBGTCTByIOH_[I/Iﬁ MNEPCUUCIICHHBIM HHNXKC
kputepusiMu. Kpurepuu npeacraBieHsl B HOpsiike yObIBaHUS 3HAYUMOCTH.

1. OLICHKA 3a BCTYIIUTCIBbHOC UCIIBITAHUC,

2.011eHKa 32 HaJIn4YKe MyOIuKaluii;

3.01I€HKa 32 OMBIT HAYYHO-UCCIIEI0BATENbCKOMN IEATEIbHOCTH;

4.cpenHuii 0aut B TUILIOME.

Pe3yanaTH BCTYIHUTCIIBHBIX HUCIBITAaHUI OOBSABIIIOTCA HE MO3HCC CICAYIOUICTO AHA €TO
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IPOBEJICHUS Ha MHPOPMAIIMOHHOM CTEHJIe MPUEMHON KOMUCCUU U O(UIINATBHOM caifTe
POCBUOTEX.

4. JUTEPATYPA

A) OcHoBHast

l. CrpaBounuk unxenepa no ACYTIL IlpoekrupoBanue u paspaborka/ Penopos
IO.H.-M.: Undpa-Unxenepus, 2018. - 928 c.
2. KomnbroTepHoe ynpaBieHHE TEXHOJIOTMYECKMM IIPOLIECCOM, 3KCIEPUMEHTOM,

obopynoBanuem/ [lenncenko B.B.- M.: 'opsuast nuaus -Tenexom, 2019. - 606 c.

3. UudopmalilioHHbIE  TEXHOJIOTMH CHUCTEM  YINPABICHHUS  TEXHOJOTUYECKUMH
nporeccamu. bmarosemenckas M.M., 3no6un JILA.- M.: «Beicmas mkoia», BTOpOe
n3manue, 2017. - 767 c.

4. OCHOBBI ~ CTaOWJIM3AaLMU  TPOLECCOB IMPUTOTOBICHUS MHOTOKOMIIOHEHTHBIX
NUIIEBBIX Macc: MOHorpadus. brarosemenckas M.M. - M., 2017. - 281 c.

5. KOpeBuy, E. Y. OcHOBBI pOOOTOTEXHUKHU: YueOHOE TocoOue At CTYJJCHTOB BY30B,
00y4aromuXxcs 10 HAMPABIICHUIO MTOITOTOBKY IUITIOMUPOBAHHBIX criell. 652000 "Mexatpo-
Huka u pobororexnuka"/ E.U. FOpeBuu. - Cankt-IlerepOypr: BXB-Iletepoypr, 2017. - 416
C.

6. Kapskun, P.H. 3azemisoniue ycTpoiCTBa 3JIEKTPOYCTAHOBOK. 2-€ U3JAaHUE.
Cnpasounuk/ P.H. Kapskus. - 2018. - 518 c.

7. Manbkos, B./l. Cpeacrsa 3amutsl, npuMeHsieMbie B OY. Y CTpONUCTBO, UCIIBITAHUSA,
skcrutyaraus / B.Jl. Manekos. - 2019. - 124 c.

8. Kamnses, 1. A. MaTemiekTyansHble poOOTHL: yueOHOe mocodure Uit By30B / 1101 OOIII.
pexn. E. U. FOpeBuua. - MockBa Mammunoctpoenue, 2018. - 260 c.

9. CoconkuH, B. Cucremsl unciioBoro nporpaMMmHoro ynpasienus / B. CocoHkuH. -
Mumnck: "Jloroc", 2018. - 296 c.

10. Kum, K.K. Mertposorus, CTaHIapTHU3allus, cepTuduKanms u

aJIeKTpou3MepuTenbHas TexHuka: yueonoe mocooue / K.K. Kum, I'"H. Anaucumos, B.I1O.
bap6aposwuu. - C.-I16: ITutep, 2019. - 367 c.

11. [Mandwos, B. A. Dnexrpuueckue n3mepenus / B.A. Ilandunos. - M.: Akagemus,
2018.-285 c.
12. Kiroes, B.B. Hepazpymaromumii KOHTposap W auarHoctuka: CrnpaBo4yHHK. 3-€

u3nanue /moj oour. pen. B.B. Kitoesa/. - M. Mammnoctpoenue. 2019. - 656 c.

13. Ceprees A.T'., Kpatoxun B.B.. Merposnorus. YueOHoe nmocobue mis By3os, 2017..- 576

C.

3. T.A. Caposckuii. Teopernueckre OCHOBBI HH(OPMAIMOHHO-U3MEPUTEIBHON TEXHUKHU:
VYuebHoe nmocodbue-M.: FOpaiit. 2018. - 478 c.

b) JonosHuTeabHast
1. Kypnan «CoBpemennble TexHosnoruu aBTromaruzauum» Mzn. «CTA-IIPECCy.
Esxeronnsiii xxypHan. M3naércs c1996 r.

2. Kypnan «IIpombimnenasie ACY u konTpomneps». U3n. «Hayurexmernsnar.
HN3maérest ¢ 1999 r.

3. Kypuan «Mup komnbrorepHoi aromaruzauun» Uza. « BEPA+y». U3naércs ¢ 1995
T.
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4, badukoB M A., Kocunckuit A B., D1eMeHTB U yCTpOWCTBa aBTOMATHKU. - M.,
Bricmras mxoma, 2020 ., 257 c.

5. [TpombinieHHBIE TPUOOPHI U cpeAcTBa aBToMaTu3auu. CripaBounuk nox pea. B B
Uepenkona, JI., Mammnoctpoenue, 2019 r. 846 c.
6. Kommiiekcel  MHEBMAaTHYECKMX  HM3MEpUTENbHBIX — MpeoOpazosareneid JI B

JlaBpenkoBa, WM. JI. Bempr, O A KomapoB - I'CII. OrtpacneBoii karamor. -M.,
HHUUTDUnpubopoctpoenus, 2018 r., T. 2, 9 c.

7. Ap3ymanepoB D C Pacuér u BbIOOp pEryIHpYIOIIMX OPraHOB aBTOMATUYECKHUX
cucreM. M., Ouneprus, 2018 r. - 112 c.

8. CucreMbl U yCTpOMCTBa MHEBMOABMOMATUKH 1of. pea. A. A. Tans. - M., Hayka,
2019, - 464 c.
9. Buxpos H.M., I'ackapos /I.B., ['pumienkoB A.A., [llnypenko A.A. YnpapieHue u

OTNTUMU3AIIHS MPOU3BOJICTBEHHO-TeXHOJMoTHUeckux mporeccos / [Tox pen. JI.B. 'ackapoga.
CII6. Dueproaromusnart, 2017.

OneHka B 0a/uiax

Kpurtepun BbICTaBJICHHS] OLEHOK

39 6annoe u menee

(«HEYIOBIIETBOPHUTEIHEHON)

DK3aMeHYeMbIil 3aTpy/HSETCS OTBEYaTh HAa BOIPOCHI, NpearacMble B OuWeTax, He
PACKpBIBACT TIOCTABJICHHBIC BOMPOCHI MPOPECCHOHAIBHON JEATENFHOCTH B YKa3aHHON
chepe.

3HaHHUs HOCAT (parMeHTapHbBIM, HECHCTEMATH3MPOBAHHBIA Xapakrep.

YMeHusl ¥ HABBIKH IEMOHCTPHPYIOTCS Ha HEYIOBJICTBOPHTEILHOM YPOBHE.

om 40 00 59 6annos

(«yIOBIIETBOPHUTEIIEHOY)

DK3aMeHyeMbIi YJaCTHYHO OTBEYaeT Ha BOIIPOCHI, IIpe/TaraeMble B OHIeTax.
3HaHUS HOCST HEOCTATOYHO CHCTEMATH3UPOBAHHBIA XapaKTep.
YMeHuUs ¥ HaBBIKU JIEMOHCTPUPYIOTCS Ha yA0BICTBOPUTEILHOM YPOBHE.

om 60 00 79 6annos
(«XOpOILIO»)

OK3aMeHyeMbIif XOpOIIO OTBEYaeT Ha BOINPOCHI, IpeiaraeMble B Omiaerax. Xoporio
opueHTHUpyeTcs B (akTax, HMEET XOpoLIee IPEACTaBICHHE O IPAKTHYCCKOM
MCIIOJIb30BAHUHU ITHX 3HAHUH B MPoQeccCHoHaIbHON 00macTy.

3HaHMA HOCAT JOCTaTOYHO CUCTEMAaTU3UPOBAHHBIN XapaKTep.

YMeHUs ¥ HaBBIKU JEMOHCTPUPYIOTCS Ha XOPOLIOM YPOBHE.

om 80 0o 100 6annoe
(«OTIAMYHOY)

DK3aMeHyeMbIil TIOJTHO OTBEYAET Ha BOMPOCH, IpeiaraeMbie B Omirerax. JeMoHCTpHpyeT
IMIPOKOEe W TIyOOKOE 3HAHWE Marepuaia B cdepe MpoecCHOHATIBHOW IESTEIBHOCTH,
CIOCOOCH COOTHOCHTH TEOPETUYECKUE MOJOKEHHUS W HMX MPAKTUYECKOE IMPHMEHEHUE,
yYMEHHE MOJ/IeP)KUBATh MPO(ECCHOHATBHBII JUAOT (B TOM YHCIIe apryMEHTHPOBATh CBOIO
TMO3HIIUIO).

3HaHWS HOCSIT CHCTEMATH3UPOBAHHBIN XapaKTep.

VYMeH#Hs ¥ HaBBIKH IEMOHCTPUPYIOTCS HA OTIIHYHOM YPOBHE.
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