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1. Ilepeyenpb NJIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI MO AUCUMUILJIMHE, COOTHECEHHBIX € JIAHMPYEMbIMHU pe3yJIbTATAMH OCBOEHHS 00pa-

30BaTeJIbHOI MPOrpaMMBbl.

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMBbl OakamaBpuaTa 00yJaroIUiicst JOHKEH OBIAAETh CICAYIOIUMHU pe3yIbTaTaMi 00ydeHUs

10 JUCHUILINHE:

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHII M

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

[Inanupyemble pe3yibTaThl 00ydeHHs
(meckpurnTopbr)

IK-3

Crioco0OeH BBIIONHATH ITATEHTHBIE HC-
CIICOBAaHMS B O00JAacTH aBTOMAaTH3a-
MK, pa3padaThiBaTh IUIAH JKCICPH-
MEHTa, MPOBOAUTH 00pabOTKy M (hop-
MaJH3aluio UHOOPMAIMU, OCYLIECTB-
JSATh  pa3pabOTKy MaTeMaTH4eCKOro
OIHMCAHMsI 3JIEMEHTOB M CHCTEM aBTO-
MaTH3aluu B 1ENoM, (OpMUPOBATH
AITOPUTMHYECKOE OOECIICUYCHUE U CH-
CTEMbl  aBTOMATH3allMM C  IIEJBI0
yAyYIIeHUs TOKa3aTeliel KadecTBa
BBIITYCKa€MOM IIPOYKIIUH

nK-3.3

CrniocoOeH TIaHUPOBaTh aBTOMATH3MPOBAHHBIE
PKCIIEPUMEHTBI, 3aKJIIOYalolIMecs B Iojaye
TECTOBBIX YIPABISIONIUX BO3JCHCTBUN U (UK-
Calliy peaKIMy U3y4aeMOT0 TEXHOJIOTMYECKOro
nporecca (TII) ¢ menpro MmapaMeTpU4ecKoi
uaeHTudukanuu mMatematudeckon monenu TII
Ha OCHOBE KOMIIBIOTEPHON CTaTUCTHUYECKOMN
00pabOTKM TOTYYEHHBIX JAHHBIX O BXOAAX H
BBIXOJaX MOJCIIH

3HaTh: pa3lMyHbIE THUIBI MaTeMaTHYECKUX Mojenei 00bek-
ToB yrpasieHus (OY); OCHOBHbIE TEHAECHLUU Pa3BUTHUS TEO-
pUH ympaBieHUs B 00JacTH NMPUMEHEHHUS MaTeMaTHYeCKHX
mopaeneit OY (3H-1);

YMerb: (GopMynupoBaTh M pemiaTh OCHOBHBIE 3a/laud IO-
CTPOCHHMS CTATHYCCKHUX W AUHaAMUYeckux mozenei (Y-1);
Binagers: HaBbIKaMHU pacyEeTHBIX U HUCCIIEIOBATENIbCKUX MPU-
€MOB paboThI 110 AaHHOM qucuuumrne (H-1).

3HaTh. METO/Bl ONpeAeNeHUs NapaMeTpPOB MaTeMaTUYECKUX
mozeseir OY B pa30MKHYTBIX U 3aMKHYThIX cucTeMax (3H-2);
YMeThb: HaXOIUTh MapaMeTPhl PETPECCUOHHBIX CTATHYECKUX
MOJiele OJHOMEpPHBIX M MHOroMepHslix OV Meronom
HAaWMEHBIINX KBAJIPaTOB; HAXOJIUTh MapaMeTpPhl JUHAMUYC-
CKUX MOJiesiel OTHOMEPHBIX U MHOTOMEpHBIX OY 1o peakiuu
Ha THIIOBBIC BO3JICWCTBHUS, BBIMIOIHATh TapaMETPHUECKYIO
UACHTU(DUKAINIO JUHAMHYECKUX MOJIeJIe OJHOMEPHBIX U
MHoromepubix OV (Y-2);

Baanerns: ciocobamu BbiOOpa Hanbosee palMoHAIbHBIX Me-
T0/10B HeHTuukanuu (H-2).




2. MecTO AUCHMIIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl.

Juctuminna «MneHTndukanys ¥ MOJeIUpOoBaHNEe OOBEKTOB YIPABICHUS» MPHHAJJIC-
KHT K 9acTH, (OPpMHUPYEMOi ydacTHUKaMH oOpazoBaTenbHbIX oTHomenui (b1.B.02) u uzyuaer-
cs Ha 4 Kypce.

B MeTtoanueckoM IiaHe AMCUUIUIMHA ONMUPAETCS HA AJIEMEHTHI KOMIIETeHIUH, CPOpMHu-
pPOBaHHBIC NPH HM3YYECHHH IUCHUIUIMH «DJEKTPOTEXHHKA M IPOMBIIUICHHAS >JICKTPOHUKA,
«Bpicmas maremaruka», «Teopust aBTOMaTHUECKOTo yrpaBieHus», «llporeccel 1 anmapaTsy.
[Toyuennsle B mporiecce M3ydeHHs MUCHUILTHHBI «VneHTudukanus oObEKTOB YIpaBICHUS
3HAHUS, YMEHUS M HAaBBIKM MOTYT OBITh MCIIOJIb30BaHbI MPU U3YYEHUH TUCHUTUTMHBI « CUCTEMBI
ABTOMATHU3AIMU U YIPABICHUS», TP MTPOXOKACHUH MTPOM3BOACTBEHHON MTPAKTUKH, & TAKXKE TPH
BBITOJIHEHUH BBITYCKHOW KBaTH(PHUKAIIMOHHON paboThI

3. O0beM TUCUHUILIAHBIL.

Bun yueOHOI paOOTEI Beero,

ya p 3E/akanem. yacoB

OO0masi Tpy10€eMKOCTb 1M CHUILTHHbBI 7/ 252

(3a4ETHBIX €AUHUIY aKaJIEeMUYECKHX YaCOB)

KonTakTHasi pa6oTa ¢ npenogaBarejiem: 126
3aHSTHS JICKIIMOHHOTO THITA 36
3aHATHUS CEMUHAPCKOTO THUIIA, B T.4. 72

CEMHHApBI, TPAKTHYECKUE 3aHATUS 36(2)
nabopaTopHble paboThI 36
kypcoBoe npoexktupoBanue (KP uwmum KIT) 18

KCP -

JpyTUe BUJbI KOHTAKTHOM paboThI -

CamocrosiTejibHasi padoTa 90

®opma Tekyuiero koutpoJs (Kp, pedepar, PI'P, scce) -

®opma npomexyTouHoii arrectauuu (KP, KII, 3auer, sx3ameHn) sk3amen (36), KP




4. Copep:kanue TUCHUNIHHBI.

4.1. Pa3zgennl AUCHUIINHBI 1 BUABI 3aHATHIA.
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1. [IpuMeHeHre MaTeMaTHYECKUX MO- 2 - - 10 IK-3 I1K-3.3
JIeJIei B CHCTEMHOM aHaJIM3e.
[Ipeamer naeHTHPUKALTHH
2. CyTb ¥ 0OCOOCHHOCTH 33J1a4 HJICH- 2 - - 10 [K-3 [K-3.3
TU(UKaIK 0ObEKTOB yIIPABICHUS
3. MareMatnueckoe MOAEIUPOBAHUE 6 6 6 10 TIK-3 T1IK-3.3
00BEKTOB
4. IIpuMeHeHne MaTEMaTUYECKUX MO- 4 6 - 10 [1K-3 [1K-3.3
JIeJIel U YIPABICHUH TEXHOJO-
THYECKUMH TMpolieccaMu
5. Moenu mporeccoB U CHCTEM 6 6 6 10 I1K-3 T1K-3.3
6. WnenTudukaiys u ycTaHOBJIEHUE 6 6 6 10 [1K-3 IK-3.3
aJIeKBaTHOCTH MOJeJIeH
7. Wnentudukaius CTaTHYECKUX MO- 5 6 10 TIK-3 T1IK-3.3
neneit 00BbEKTOB YIIPaBICHUS
8. WNnentudukanus TMHAMAYECKUX 5 6 18 20 TIK-3 T1K-3.3
Mojienieil 0ObEKTOB yIpaBIeHUS
Hroro 36 36 36 90

4.2. 3auaTusa JICKIITMOHHOI'0O THIIA.

Ne OOnemMm, |MuHOBA-
HaumeHoBaHMEe TEMBI
pasnena aKaj. 4a- | MUOHHAsA
Y KpaTKoe COoAep KaHue 3aHATHS

JUCITUTUTUHBI CHBI dhopma
I[IpuMeHEHHE MaTeMaTUYECKUX MOJEIECH B CHCTEMHOM aHaJIU-
3e. IlpenMmer mneHtudukammu. MaremMaTHdecKue MOIEIA B

1 HayKe U TeXHUKE. THUIlbl MaremMaTU4ecKux mojeneid. MeTonabl 2 JIB
MOCTPOEHUS MaTeMaTH4YecKux mojeneil. [lonstue unentudu-
karuu (O0G30pHAs JTSKIHS)




No
pasznena
IUCLUTUINHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

OO0newMm,
akaj. Ja-
CBI

HNuHoBa-
IIHUOHHAas

dhopma

CyTb 1 0COOCHHOCTH 33724 UeHTUUKAINU 0OBEKTOB YIIpaB-
JeHud. 3a7audl aHaIM3a U ONITUMH3AIMH CUCTEM YIPABICHHS.
[Tpunuunsl GopMHUpPOBaHUS YIPABISIOUIMX BO3ACUCTBUI Ha
OCHOBE MAaTEMAaTHYECKUX MOJIENICH YHpPaBIsIeMbIX HPOIECCOB.
3amaua uneHTuuUKanuu oO0BEeKTOB yrpaieHus (OO030pHas
JEKLs)

JIB

MareMatndeckoe MOIETUPOBaHE 00HEKTOB

JIB

IIppMeHeHne MaTEeMaTHUYECKMX MOJCICH IIpH  VIIpaBICHUH
TEXHOJIOTMYECKUMU npoleccaMu JIByXypoBHEBOE yIpaBiIeHUE
TEXHOJIOTMYECKUMH TPOLECCAMU HA OCHOBE CTAaTUYECKUX H
JUHAMHUYECKUX Mojened. TUIoBbIe 3aKOHBI PEryJIUpPOBAHMS
JUTSL YTIPaBIICHUS! MHOTOMEPHBIMA OOBEKTaMHU C IEPEKPECTHBI-
MU cBs3siMU. HacTpolika mapaMeTpoB THUIIOBBIX 3aKOHOB PEry-
JUPOBAHUS C UCIOJIB30BAaHUEM TUHAMUYECKOU MOJIETTH 00BEK-
Ta ynpasiieHUs. VIMHUTallMOHHOE MOJEIUPOBAHUE CHUCTEM
ynpasiieHHs. MHOrOypOBHEBOE YIIPABICHUE TEXHOJOTHYE-
CKMMH IPOLECCAMHU HA OCHOBE aJIAlITUBHBIX MOJENEN

JIB

Mojenu npoueccoB U CUCTEM

JIB

Nnentuduxanus 1 ycTaHOBJICHHE aJIeKBATHOCTU MOJIETIei

JIB

WpenTuduKanys CTaTHYECKUX MoAelaeld 0O0BEKTOB yIpaBJIEHUS.
OO01mmas cxeMa IMOCTAHOBKH M PEIeHUs 3a/1a4 CTATUIEeCKON HISHTH-
¢ukanuu. PacueT mapaMeTpoB MOJEIM 1O METOJY HaWMEHBIIHUX
kBanparoB (MHK). Jluneiinsie u kBagpaTuuHblie 1Mo Bxogam MHK-
Mozenu. [IpuBenenue Moneneit kK JIMHEWHBIM IO napaMmeTpaM. Bepo-
STHOCTHAsI TPAKTOBKA METOJa HAWMEHBIINX KBAApPaTOB. TOYHOCTH
OIICHOK TI0 METOIy HAMMEHBINX KBaApaToB. [IpoBepka 3HAYNMOCTH
OLICHOK mapaMeTpoB perpeccuu. OLieHKa KayecTBa PErpecCUuOHHOU
MoJienu. BiausiHue BXOAHBIX BO3JIEUCTBUI Ha KAYECTBO PErPECCUOH-
HBIX Mojelieli. PekyppenTHas opMa MeTO[a HAUMEHBIIUX KBaJIpa-
TOB.

JIB

NnenTudukaims [HHAMAYECKUX MOJEIEH OOBEKTOB yIpasiie-
Hus. Mojenu TMHAMUYECKHX CUCTeM M 3aJjaud UX UACHTU(U-
kauuu. nenTudukanus [uHaMH4ecKUX 00bEKTOB MO PeaKIlu-
M Ha TUIIOBBIE BO3JEHCTBUS (MMIYJIbCHBIE, TAPMOHUYECKHE,
CTyleH4arble). AHaIU3 BO3MOXKHOCTEH HAEHTU(UKAIUU 00b-
€KTOB YINPaBJICHUS B PEKUME UX HOPMAJIBHOM 3KCIUTyaTalluy C
NPUMEHEHHEM MeToJa HauMEeHbIIMX KBaaparoB. WneHTtudu-
Kalusi TMHAMUYECKHX O0BEKTOB ¢ MIPUMEHEHHEM HMUTAIMOH-
HOT'O MOJIEIMPOBAHUS U HACTPAUBAEMBIX MOJIENEH.

JIB

4.3. 3aHATUS CEMUHAPCKOI0 THIA.
4.3.1. CemuHapbl, IPaKTHYECKUE 3AHATHSI.

Ne
pasznena
JUCLIUILINHEI

HanmMmenoBanune TeMbl
U KpaTKOe COJEpKaHUE 3aHATHS

O0newM,
aKaj. 4achl

Nuno-
BaIlH-
OHHadg




BCETO

B TOM YHCJIE
Ha MpaKkTHye-
CKYIO TIOJITO-

TOBKY

dbopma

MatemaTnueckoe MOJEIMPOBAHHUE TEIIOBBIX
IIPOLIECCOB;

MaremaTHueckoe MOJeINPOBaHIE Maccoo0-
MEHHBIX IIPOLIECCOB;

MatemaTnueckoe MOIEIMPOBAaHUE PEAKIMOH-
HBIX IIPOLIECCOB

JIIIK

Pacuer HaCTPOCK THIIOBBIX PETYIATOPOB II0

JaHHBbIM O ITapaMeTpax MOICIN 00BEKTa YIipaB-

JCHUS

1. Pacuet nactpoek [11-perynaropa nns unep-
LIUOHHBIX 0OBEKTOB C 3ama3/IbIBAHUEM

2. Pacuer Hactpoex IIM/[-perynsitopa nis
WHEPIMOHHBIX 00BEKTOB C 3ama3bIBaHuEM

JIIIK

HOCTpOCHI/IC MAaTEMATHYCCKHUX Moz[eneﬁ CHUCTEM
OKCIICPUMCHTAJIbHBIM  MCTOAOM. HaXO)KIleHI/Ie
ypaBHeHI/Iﬁ pPerpeCCruu 10 AAHHBIM IMTACCHUBHOI'O
1 aKTHUBHOI'O SKCIICPUMCHTA

JIIIK

YcTaHoBIIeHUE aJIeKBATHOCTH MOJIENIEH.
TexHnuyeckue U MpOrpaMMHBIE CPECTBAa MOJIe-
JUPOBAHMUA.

JITIIK

IlocTpoeHrEe CTaTUYECKHUX MOJEIEH C MpUMe-
HEHHUEM METOJa HAUMEHBIINX KBAIPAaTOB
[Toctpoenue moaenu o0beKTa ¢ MPUMEHEHHEM
MHK B ¢opme cucteMbl HOpMalbHBIX ypaBHE-
HHUI.

OneHuBaHue CpeJHEKBAIPATUYHOW MOIPENIHO-
CTH 3HAYEHUH BBIXOJHOM MEPEMEHHON ITOCTPO-
€HHOM MOJIENH.

OneHrBaHuE CPETHEKBAIPATUYHONW MOTPEIIHO-
CTH 3HAYCHMU IapaMeTPOB IIOCTPOCHHOU MOJe-
TN

JIIIK

OneHuBaHue MapaMeTPOB AUHAMUYECKHUX MOJIe-

JIEH JUI. OTHOMEPHBIX M MHOIOMEPHBIX JUHA-

MHUYECKHX 0OBEKTOB

[Toctpoenune mopeneit OMHOMEPHBIX M MHOTO-
MEPHBIX JUHAMHYECKAX OOBEKTOB C TPHMECHE-
HUEeM Mojayneit cucreMbl Matlab

JIIIK

4.3.2. JJabopaTopHbie padoThI

Ne
paznena
JTUCIIN-
IJTHHBI

HanMmenosanue TeMbl
1 KpaTKoe COJIepyKaHue 3aHATHS

aKaj. yacsl

OO0neM,

BCETO

B TOM 4HCJIE Ha
MPAKTUYECKYIO
TIOJITOTOBKY

[Tpume-
YaHUS




No
paznena
TIACLIU-

3

HccenenoBanue JIMHEMHON CTalMOHAPHOW AVHAMU-
4yecKoil cuctemMsl B cpenie MBTY

HaumenoBanne TeMbl
Y KPATKOE COJICPKaHUE 3aHSATHS

OO0neM,
aKaJI. yachbl

ITpume-
YaHUs

5

MopenupoBaHue CHCTEM C TIOMOIIbIO IaKETOB
MPUKIIAIHBIX TPOTpamMm

HOCTpOCHI/Ie MaTeMaTUYECKOr0 OIMMCAaHUA 00beKTa
Ha OCHOBAHUH SKCIICPUMCHTAJIbHBIX JaHHBIX.

8 I/I,I[eHTI/Id)I/IKaI_II/IH B VCIIOBHUSAX HOPMaJILHOM DKC- 4

IIyaTaluu (CTYyIeH4YaThble BO3MYVILIEHN )

Wnertudukanus TMHAMUYECKOro 00beKTa B 3a-
MKHYTOW CUCTEME YIpPaBIIEHUSI METOJIOM HAaCTpau-
BaeMOW MOJICITH B YCIIOBUSX CTYIIEHYATHIX BO3MY-
(505051

8 I/IIIGHTI/Id)I/IKaI_II/IH B YCIIOBHMSX HOPMAaJIbHOM DKC- 4

IUIyaTauy (CiIydaiHble BO3MYILIEHHS )

Nnentudukanys TMuHaAMAYECKOro 00bEeKTa B 3a-
MKHYTOUW CUCTEME YIPABJIEHUA METOIOM HACTpau-
BA€MOW MOJIECIIU B YCJIOBHSX CIIy4ailHbIX BO3MY-
ICHUH

8 Bausnue norpemHocTei I/II[eHTI/Id)I/IKaHI/II/I Ha Ka- 4

YCCTBO VIIpaBJICHUA

HccnenoBanue 4yBCTBUTENBHOCTU CUCTEMBI
YIPaBJICHUS K HETOYHOCTSAM UJICHTU(DHUITMPOBAH-
HBIX MOJEJIEH.

8 I/II[CHTI/Id)I/IKaHI/ISI 1 ynpaBJICHHUC MHOT'OMCPHBIMHU 6

o0beKTamMu

Nnentuduxanus TuHaAMAYECKUX MOJIeNIE MHOTO-
MEpPHBIX 0OBEKTOB yIPaBJICHHs U HACTPOIiKa MHO-
TOMEPHBIX TUIIOBBIX PETYISATOPOB HA OCHOBE
HaWeHHBIX MOJEIeH

4.4, CamocTosiTejibHas padoTa 00y4yaroumuxcs.

No
paszena
JIACLUIUTMHEI

HepequL BOIIPOCOB JI1 CAMOCTOATEIIbHOI'O NU3YUCHUA

O0neMm,
aKajl. 9achl

dopma
KOHTPOJIS

1

Maremarnueckiue MOJENM B HAyKEe M TEXHHKE. THUIbl MaTeMaTu-
YecKuX Mojienied. MeToibl OCTPOeHUsT MaTeMaTHUeCKUX MOjIe-
neid. [onsitue nnenTrdrkamm

10

VYerHbpM
OI1pocC

3amaun aHaM3a ¥ ONITHMU3AIIMH CHCTEM yrpaBiieHus. [ [prHImITs!
(bopMHUpOBaHUS YIPABISIIOIIMX BO3IEUCTBUI Ha OCHOBE MaTeMa-
TUYECKUX MOJIEIICH YITPaBIISIEMbBIX TIPOIIECCOB. 3a/1a4a UIeHTH(H-
Kalii OOBEKTOB YITPABIICHHS

10

YerHbi
oIpoc

NMuTanimoHHOE MOJEMPOBAHME CHCTEM YNpaBiieHus. MHoro-
YPOBHEBOE YNPABJICHUE TEXHOJOIMYECKMMH MPOLIECCAaMU Ha OC-
HOBE aJallTUBHBIX MOJEIIEH

10

VerHbIi
oIpoc

OcHoOBHBIE IOHATHS METO/1A MOIETUPOBAHUSA
Mamemamuueckue cxempi MOOQJZMpO@LIHu}Z cucmem. OCHOBHEIC IoaxXo0-
JBbI K IOCTPOCHUIO MAaTEMaTUICCKHX MO,Z[CJICP'I CHUCTEM.
MaremaTuyeckoe MoJIeJJMPOBaHHe

10

YTt
orpoc




No
paznena [epedyeHb BOMPOCOB TSt CAMOCTOSITETIFHOTO 3Y4CHUS
JIACLIATLTAHBL

O0beMm, ®dopma
aKaJl. yachl | KOHTPOJIS

Yucnennvie Memoovl Mooenuposans. AHAITN3 TIOTPEITHOCTEH TPHOITH-
JKEHHBIX BbIUMCIIEHU. Pemenne cructeM KOHEUHbIX ypaBHeHHH. Cucte-
MBI JIMHEHHBIX anreOpandyeckux YpaBHEHHH. JJIEMEHTBI MAaTpUYHOM
aireOpel. [IpsiMbIe METOIBI pelieHus CHCTEM JIMHEHHBIX aireOpande-
CKUX ypaBHeHMHA. HemmueliHble ypaBHeHHs. CHCTEMBI HENTMHEHHBIX
ypaBaeHuid. VaTeprnionsiuys v anmpokcumarys Gysxumit. [Ipubmnken-
Hoe auddepeHIMpoBaHie W UHTETPUPOBaHKe. PereHne crcreM aud-
(epeHIIABHBIX ypaBHeHUNA. [{uddepeHmanbHpie ypaBHEHHS B 4acT-
HBIX MPOU3BOAHBIX. ONTUMHU3AIHSL.

5 OKCIIEpUMEHTATHO-CTATUCTIYECKUE MOZENM  KBa3UCTaLIOHAp- 10 YeTHblit
HBIX TEXHOJIOTUUECKUX ITpoLieccoB. ONTUMAaIbHbIN OHOIIArOBbIN onpoc

ANTOPUTM OLICHMBaHUs IHapaMeTpoB. OCOOEHHOCTH HOCTPOEHMS
Moziesiell TEXHOJIOTMYECKUX MIPOLECCOB B IPOMBIIUIEHHBIX YCIIO-

BHSIX
6 Mopaenu npoueccoB U CHCTEM YIIPABJICHUS 10 Vbl
Omnupuueckue moodenu. Obpabomka pe3yibmamos NACCUBHbIX 0OIpoc

9KCNEpUMEHmMo8 U nianuposanue sxcnepumenmos. OCHOBHbIE
MOHATUSL TEOPUU BEPOATHOCTH M MATEMATUYECKOM CTATHUCTHKHU.
O0paboTka pe3yJIbTaTOB MTACCUBHBIX AKCIIEPUMEHTOB H TIOCTPOE-
HHE SMIMpUyYeckux mMojeneit. O0paboTka pe3ylbTaToB aKTUBHBIX
AKCIEPUMEHTOB 1 ONTUMAIILHOE IIAHUPOBAHUE SKCIIEPUMEHTOB.
brounblii MeTon MoCTpoeHHs: Mojeseil OOBEKTOB YIPABIICHUSL.
Mogenu rupoarHaMUKN TIOTOKOB. MoienMpoBaHKe MpoLecCcoB
XMMHYECKOTO TIPeBpaIlieHns] B TEXHOIOTHUECKUX 0ObekTax. Me-
TOZBI YMCIIEHHON pealn3alii MaTeMaTH4ecKuX MOJENeH CIoXkK-
HBIX TEXHOJIOTHUECKUX OOBEKTOB

7 Texnuyeckue U MPOrpaMMHBbIE CPeICTBA MOACJIUPOBAHNSA 10 VerHblii
Hncmpymenmanshvie cpedcmea MoOenupo8anust CUCEM. Ompoc
CpaBHUTENBHBIM aHAIU3 SI3bIKOB MMMTALIOHHOTO MOJIEIMPOBa-
Hys. [lakeTs! TpUKIIAIHBIX MIPOrpaMM MOJCIMPOBAHUS CHCTEM.
ba3zel maHHBIX MonenupoBaHus. [MOpHUIHBIE MOEIUPYIOIIHE
KOMILIEKCBL.

20 VcTHbIM

Wnentnduxariysi MHOrOMEpHBIX TMHAMHYECKUX OOBEKTOB onpoc

4.5 Tembl KypcoBoii padoThl.

KypcoBas pabora npenHazHadeHa AJi1 3HaKOMCTBA CTY/I€HTa C OCHOBHBIMH MPHEMAaMU U
TEXHOJIOTHUSMU MOJEIUPOBAHUSI CUCTEM YIIPABJIECHUS, BBIIIOJIHAETCSA IO TEMaM, MPEII0KEHHBIM
npenogaBareneM. TeMa MokeT ObITh BbIOpaHa CTYJAEHTOM CaMOCTOSITENILHO, €CIM OHa COOTBET-
CTBYET TeMaTHKe KYPCOBBIX pabOT TUCIMIUIMHBI U COTJIACOBaHa C MpernoiaBaTesieM Kypea.

[IpumepHbIe TeMBbI KypCOBBIX paboT:

1.MaremaTnueckas MOZENb HECTALMOHAPHOIO PEKMMaA Ipolecca XUMUYECKOTO MpeBpa-
HIEHUS C IPOCTENUIIEH KHHETHYECKOW CXEMOM.

2.MateMaTH4ecKue MOIEIH MPOLECCOB pa3JieNeHHs: peKTU(PHUKAIUN 1 aOCOPOIUH.

3.Mozenb aBTOMaTUYECKON CUCTEMBI PETYJIMPOBAHUS TEMIIEPATYPhl B KaMepe.

4.MatemaTnueckasi MOJIeb MpOIecca HEMPEePhIBHOM MHOTOKOMITOHEHTHOH peKTH(UKa-
LIUU B TAPEJIbYaTON KOJIOHHE.

5.MaremaTHueckasi MOJIeb IpoIecca HEMPEPHIBHOW MHOTOKOMIIOHEHTHOW peKTHU(HUKA-
[IMU B HaCaJOYHOU KOJIOHHE.

6.MonenupoBaHue nporecca MoJIy4eHUs TUIOXJIOPUTA HATPUS.

7.MonaenupoBaHH€e TIPOIIECCOB B PEAKTOPaxX ¢ MEMIAIKON Ha MpUMEpE Tporiecca Cyibu-
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poBaHUs HaTAIMHA.

8.MozenupoBaHHe POIIECCOB B TPYOUAThIX PeaKTOpax Ha MPUMEPE MPOLECcca OKUCICHHSI
KCWJICHA /10 (PTaJIMeBOTO aHTHIPHIA.

9.MopenupoBaHue poliecca HUITPOBAHUS MMUPHIOHA KaK 00BEKTa yIIpaBJICHUSI.

10. MaTemaTu4eckoe MOJAEIHPOBAHNE CTALIMOHAPHOTO PEXKMMa Tpoliecca TeIionepeaa-
YK B TOBEPXHOCTHOM TETNIOOOMEHHUKE.

11.MaremaTtndyeckoe MOJECIMPOBAHHE CTAI[MIOHAPHOTO PEKMMA JIBHXKCHHS JKUAKOCTH B
MPOCTOMN TUAPABINYECKON CUCTEME.

12.MaremaTtnyeckue MOJeH TepMOooOpaboTKM KapOuia THTaHA.

13.MonenupoBaHue mpoiiecca MoJIMMEPU3aluy U yIPpaBIeHUE MPH MOTYICHUN HU3KOMO-
JEKYJSIPHOTO CHIIOKCAHOBOTO KaydyKa

14. MonenupoBaHue mporiecca MojydeHus mapa. MojeaupoBaHue OJHOKOHTYPHOH CH-
CTEMBI YIIPaBJICHUSI.

KypcoBast paboTta BBITIOIHIETCS CTYICHTOM MHIMBHIyalbHO. JlOMyCKaeTCs BBIMIOJHEHHE
paboTHI B COCTaBE IPYIIIHI - 1B, TPH YEIIOBEKA NP YCIOBUH YBeIWYeHUsT 00bemMa paboT B COOT-
BETCTBYIOIIIEE YMCIIO Pas3.

5. Ilepevenn y4eOHO-MeTOIHYECKOT0 00ecIeYeH sl 1JIsi CAMOCTOSITEeILHOI padoThI
00yJAIOUIMXCHA M0 JHCHHILIHHE.

Meroauueckue yKkazaHus Ui 00YJarOIMXCsl [T0 OPTaHU3AIMH CAMOCTOSTEIBHON PabOThI
10 JUCIMIIMHE, BKIIOYas MEPEYCHb TEM CaMOCTOATENBHOW paboThl, (OPMBI TEKYHIETO KOH-
TPOJIst 1O AUCHHUILIMHE M TPEOOBAHUS K MX BBIIOJHEHUIO pa3MEIEHbI B JJICKTPOHHON MH(pOpMa-
1MoHHo-o0paszoBatensHo cpeae CIIOI TU(TY) na caiire: https://media.technolog.edu.ru

6. ®oH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeeHUS POMEKYTOUYHON aTTeCTAUM

HpOMe}KYTO‘-IHaSI arrecTanus 1Mo JUCHUIITIMHEC IPOBOAUTCA B (1)opMe OK3aM€Ha U 3allIUThl
KypcOBOIl paboTBHI.

PG3YJ'II)T3TBI JAUCHUIINIMHBI CYUTAOTCA JOCTUTHYTBIMH, €CJIN IJI1 BCEX 3JIEMCHTOB KOMIIC-
TEHIMHA IPEBbILIEH (JOCTUTHYT) MOPOTOBbIM YPOBEHb OCBOEHUS KOMIIETEHIIMU HA JAHHOM JTarle.

[Tpu caue sk3aMeHa, CTYAEHT MOJyYaeT J{Ba BOIPOCA U3 IEPEeYHs BOIPOCOB, BPeMS MO/I-
TOTOBKH CTYJI€HTa K YCTHOMY OTBETY - 10 45 MUH.

HpI/IMep OK3aMCHAIITMOHHOT'O 3a/IaHU:

ODK3aMeHaIMOHHOE 3aJaHue 10 JUCIUILIHHE
«MneaTudukamnms ¥ MOJETUPOBAHNE OOHEKTOB YITPABICHUS

1. BepOHTHOCTHaﬂ TPAKTOBKA M€TOJJa HAMMCHBIIINX KBAJIPaTOB
2. I/II[CHTI/I(I)I/IKEU_[I/IH JUHaAMHUYCCKHUX 00BEKTOB I10 pCaKknusAM Ha TUIIOBBIC BO3-
JefcTBUSA (I/IMHy.]'IBCHBIC, TapMOHHUYCCKHUC, CTyrIeH‘-IaTBIC)

®oHJ OLIEHOYHBIX CpCACTB IO AUCHUIIMHE IPCIACTABJICH B HpI/IJ'IO)KeHI/II/Il

7. llepeyeHb y4eOHBIX U31aHUIH, HEOOXOAMMBIX /15l 0CBOCHUS THCHMUILINHBI
a) nmeyaTHble U3IAHMS:

1. Cosgeros, b.5l. MonenupoBanue cucrem: yue0. as By3os/ b. 5. Cosetos, C.A. SIkoBieB.
— Mockga: FOpaiit, 2013. — 343 c. - ISBN 978-5-9916-2698-9

2. Taiinyk, A. P. Teopust aBToMaTHYECKOTO YIIpaBiIEHUS B IPUMEpPax M 3aJladyax ¢ pelIeHH-
smu B MATLAB: Yuebnoe nocobue ans By3oB / A. P. Taiinyk, B. E. benses, T. A.
[IessBUEHKO,

- Cankr-IletepOypr, Mocksa, Kpacuonap: Jlans, 2011.- 463 c.- ISBN 978-5-8114-1255-
6
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3. Cornukos, B. B. OcHoBbI Teopun ynpasienus. bazoBsiii kypc: Yuebnoe nocobue / B. B.
CotHukog, JI. ®. MakapoBa, MunuctepcTBo o0pa3zoBanus 1 Hayku Poccuiickoii deneparmy,
Canxr-IlerepOyprekuii Tocy1apCTBEHHBIA TEXHOIOTUUECKUI MHCTUTYT (TEXHUYECKHH YHUBEP-
curer), Kadenpa crcrem aBTOMAaTH3MpPOBaHHOTO TPOCKTUPOBAHKS W yrpapieHus. — CaHKT-
[TerepOypr: CITOI TU(TY), 2010. — 155 c.

4. Xapazos, B.I'. IHTerpupoBaHHbIE CHCTEMBI YIPABICHHUS TEXHOJIOTMYSCKHMHU IpoIiecca-
Mu: yuebHoe mocobue s By3oB / B.I'. Xapazos. — Canxt-IlerepOypr: IIpodeccus,
2013. - 592 c.- ISBN 978-5-904757-56-4.

5. Jlecun, B. B. OcHoBBI MeTO0B onTUMM3aLuK: YueOHoe mocodue / B. B. Jlecun, 1O. I1.
Jlucoger. - Cankr-IlerepOypr, MockBa, Kpacuonap : Jlanp,2011. - 341 c. - ISBN 978-5-
8114-1217-4
0) 2JIeKTPOHHbIE Y4eOHbIe N3IaHUS :

1. Ilerpos, A. B. MonenupoBanue mporeccoB u cucteM: yuednoe mocodue / A. B. Iletpos.
— Camnkr-IlerepOypr : Jlanb, 2022. — 288 ¢. — ISBN 978-5-8114-1886-2. — TekcrT :
ANEeKTPOHHBIH // JIaHb : AIeKTpOHHO-OnOIHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/168879 (nata obpamenus: 01.07.2021). — Pexum nocryna:
IO TTOJIITHCKE .

2. Ilen, P. 3. CraTrcTiyeckue METOIbl MATEMAaTHYECKOTO MOJICTUPOBAHMUS, aHAIM3a U OTI-
TUMU3AIANA TEXHOJIOTHYECKUX MPOIIECCOB : yueOHoe nocodue s By30B / P. 3. Tlen, B. P.
[len. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 308 c. — ISBN 978-5-
8114-8369-3. — TeKcT : aMeKTpOoHHBIHN // JIaHb : AIeKTpOHHO-OMOINOTeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/175505 (mata obparuenus: 01.07.2021). — Pexxum m0-
CTyIa: IO MOJIHUCKE.

8. I[lepeyeHnb 3/1eKTPOHHBIX 00pa30BaTEJIbLHBIX PeCypCcOB, He00XO0AUMBIX /IJIfA 0CBOe-
HHSA AUCHUIIHHBI.
yueOHbIii 1aH, PII/] n yueOHO-MeToAMuecKre MaTepraibl:
http://media.technolog.edu.ru
caiThl pupm pazpadorurkoB ACYTII: www.adastra.ru; www.foit.ru; www.metso.ru;
WWW.Siemens.ru;
3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
«3NeKTpOHHBIH YuTaNBHBIH 321 — bubmuoTex» https://technolog.bibliotech.ru/;
«JIamwy https://e.lanbook.com/books/.
9. Metoauyeckue yKkazaHus AJ1sl 00y4aroIuxcs M0 0CBOCHUIO 1M CHMIIJIMHBI.
Bee Buapl 3aHATHMH 1o aucuuivinHe «MneHTHdUKanMs U MOJAEIMpPOBaHUE OOBEKTOB

yIpaBiIeHUS» MPOBOIATCS B COOTBETCTBUHU ¢ TpeboBaHusimu cienyrommx CTII:
CTII CII6I'TU 040-02. KC YK/IB. Buasr yueOubix 3anstuit. Jleknus. O0nme TpeboBa-

HUS;

CTO CII6I'TU 018-2014. KC YK/IB. Buasl yue6HbIX 3anstuil. CeMUHaphl U MpaKkTH4e-
ckue 3aHiaTusa. OOume TpeboBaHMs K OpraHU3alUU U TPOBEICHUIO.

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuil. JJaboparopHbie 3aHATHS.
OO6ue TpeGoBaHUS K OPraHU3aIMK U IIPOBEICHHIO.

CTO CIIGI'TU(TY) 044-2012. KC YK/IB. Buasl yuebnsix 3ansatuil. KypcoBoil mpoekT.
KypcoBast pabora. O6mue TpedoBaHmsl.

CTII CIIGI'TH 048-2009. KC YKB/. Bunbl yueOHbix 3anatuii. CamocrosiTeNnbHas Iuia-
HUpyeMas pabota ctyaeHToB. OO1me TpeOoBaHuUs K OpraHU3aliy 1 POBEACHUIO.

CTII CII6I'TH 016-2015. KC YKB/I. [Topsinok nmpoBeAeHUS 3a4€TOB ¥ IK3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yUeHHE ITaHHOM MUCIMIUIMHBI, JIydllle
BCET0 OCYILECTBIISATh Ha BECh CEMECTp, MPENyCMaTpHUBas NMPH 3TOM DPETYISPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMHM MPaBWIBHOW OpraHM3aluy y4eOHOro Ipoluecca i CTYACHTOB
ABJIAETCS:

IJIAHOBOCTh B OpraHU3alMK Y4eOHOU paboThI;
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Cephe3HOE OTHOIICHHUE K M3YUYEHHUIO MaTepUaa;

MOCTOSTHHBIA CAMOKOHTPOJIb.

Ha 3aHATHS CTYyIEHT JOKEH MPHUXOIUTh, MMesl Oarak 3HaHUK M BOIPOCOB IO YK€ HU3Y-
YEeHHOMY MaTepuaiy.

Paboueld mporpammoil muctMIUiMHbl «neHTH(QUKAIMA W MOIECTUPOBaHHE OOBEKTOB
YIIPaBJICHUS MPEIYCMOTPEHa caMOCTOsITebHAs paboTa cTyneHToB B 00beme 90 wac. Camocto-
ATeNbHas paboTa MPOBOAMUTCS C LEJbI0 YIITYOJEHHs 3HAaHUH 1O TUCIMILIMHE U TpeayCcMaTpHBa-
eT:

YTEHUE CTYJCHTaMU PEKOMEHOBAHHOM JIMUTEPATyphl U YCBOCHUE TEOPETHUECKOTO MaTe-
pHana IUCIUIUINHBL;

MOJITOTOBKY K MPAKTUYECKUM H JaOOPATOPHBIM 3aHATHUSM;

paboty ¢ IHTepHeT-UCTOUHUKAMU;

MOJITOTOBKY K 9K3aMEHY.

Marepuas, 3aKOHCHEKTHPOBAHHBIA Ha JIEKIUSAX, HEOOXOAMMO PETYJSIPHO OMOIHATH
CBEJICHUSIMH U3 PEKOMEHIOBAHHBIX JTUTEPATYPHBIX HCTOYHHUKOB.

[To aucuMIUIMHE TPEAYCMOTPEHBI CIICAYIONINE BUABI TEKYIIEro KOHTPOJIS:

3amuTa Ja00paTOPHBIX padoT (M0 pe3yjbTaTaM BBITOJHEHHUS pabOThl, 00padOTKH TOITY-
YEHHBIX JIaHHBIX M COCTABJICHUS OTUYETA);

YCTHBIE ¥ TUCHBMEHHBIE OMPOCHI MO0 TeMaM, MPEIJIOKESHHBIM JIJIsl CAMOCTOSATEIBHOTO U3Y-
yeHUs (B THH 3aHSATHH 110 YKa3aHUIO IPETIO1aBaTes).

[To oKOHYaHWYU M3YYEHUS TUCIHILIMHBI TPOBOIUTCS YCTHBIA 9K3aMEH K cllaye KOTOPOTO
JIONYCKAIOTCS CTYJICHTBI, YCIIEIIHO BBIMOJHHUBIINE BCe (DOPMBI TEKYIIETO KOHTPOJIS.

[Ipr mOArOTOBKE HK3aMEHa PEKOMEHAYETCs CHayalla HECKOJBKO pa3 MpOYHTaTh BECh
KOHCIIEKT JIEKLIUH, TOTIOJIHEHHBII CBEJICHUSAMU U3 JIUTEPATyphI.

10. Iepeyenb nHGOPMANMOHHBIX TEXHOJIOTHii, HCIOJIb3YEeMbIX PH OCYIIECTBJIEHHT
00pa30BaTeIbHOTO MPOIeCcca Mo THCIUTIIHHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebGHOM mporiecce 1Mo JaHHOW AMCIMIUIMHE MPETyCMOTPEHO MCIOJIb30BaHUE MH(MOP-
MAaIMOHHBIX TEXHOJIOTHMH:

YTEHUE JIEKIUN C UCIIOJIB30BAHUEM CIalA-NIPEe3eHTALUM;

B3auMojieiicTBHe ¢ oOydaronumucs nocpeactsom SMOC.

10.2. IIporpammHoOe oOecnedeHue.
Jlist TpoBeICHHS 3aHATHN MMEIOTCSl TIEPCOHATBHBIE KOMIBIOTEPHI ¢ MPOrPaMMHBIM 00ec-
MEYCHHUEM:

- Microsoft Office Std, Axanmemuueckas JHIEH3Us, CYOJIUIIEH3UOHHBIA JIOTOBOP
Ne02(03)15 o1 20.01.2015, ¢ 20.01.2015 6eccpouno;

- MatLab (Simulink).
10.3. ba3bl JaHHBIX U HHGOPMALIMOHHbIE CTIPABOYHbIE CHCTEMBI.
http://prometeus.nse.ru — 6aza I'TTHTB CO PAH.
http://borovic.ru - 6aza mateaToB Poccumu.
http://1.fips.ru/wps/portal/Reqgister - demepanbHblii HHCTUTYT MPOMBIIIIEHHONH COO0-
CTBEHHOCTHU
http://gost-load.ru- 6a3za 'OCTos.
http://worlddofaut.ru/index.php - 6aza 'OCTos.
http://elibrary.ru — Poccuiickast moucKkoBasi CHCTEMa HAYYHBIX TYOIHKAIHA.

11. MaTepuajabHO-TEXHHYECKOE ofecrieyeHHe 0CBOEHUsI TUCIUILIMHBI B X0/1€ peaJiu-
3anuu 00pa30BaTeIbLHON MPOrPaMMbl.
1. Jlns mpoBeneHMs 3aHATHIA B HHTEPAKTUBHOM opMme:
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Kadenpa aBTOMATHU3AIMH TPOIECCOB XUMUYECKOW MPOMBIIUICHHOCTH, ayauTopus Nel3.
190013, r. Cankr-IlerepOypr, MockoBckuii IpoctiekT, 1. 24-26/49, nut. E. OcHamenue:
cnenuanuzupoBanHas mebenb (30 mocagouHBIX MECT), J0CKa, JAEMOHCTPAllMOHHBIM
9KpaH, KOMITBIOTEP;

2. Jlns mpoBeneHHe J1a00paTOPHBIX 3aHATHIA U CAMOCTOSTEILHON paOOTHI:

— kadenpa aBTOMATH3alMU MPOLECCOB XUMHUYECKOW MPOMBINIICHHOCTH, Jaboparopus
aymutopus Nel8 190013, r. Cankr-IletepOypr, MOCKOBCKUI POCTEKT, 1. 24-26/49, nuT.
E. Ocnamenue: cnenuanu3upoBanHas me0Oensb (24 mocajoyHbIX MecTa), J0cKa, 12 KoM-
MBIOTEPOB, CETEBOE 00OPYIOBAHUE;

— kadenpa aBTOMaTH3aIUH MPOLIECCOB XUMUYECKON MPOMBIIUIEHHOCTH, TTOMEIICHUE IS
camocTosaTenbHON padoTel, ayauropus Nel4 190013, r. Cankr-IlerepOypr, MockoBCcKuid
MPOCHEKT, 1. 24-26/49, nut. E. OcHamenue: cnienuanu3upoBantas mebensb (20 mocagou-
HBIX MECT).

12. Oco0eHHOCTH OCBOCHHUS JUCHHMILINHBI HHBAJMIAMH U JHIAMH C OTPAHUYEHHbI-
MH BO3MOKHOCTSIMH 310POBbSI.

JUj11 MHBANUAOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU y4€OHbBIE IIPOLIECC OCYILECTB-
asiercst B cooTBeTcTBUH ¢ [losiojkeHneM 06 opranuzanuu yaeOHoro mpoiecca i 00y4eHus uH-
BaJIMJIOB U JIMI] C OFPaHUYEHHBIMU BO3MOXHOCTAMHU 370poBbsi CIIOI TU(TY), yTBepxaeHHbIM
pekTopoM 28.08.2014.
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IIpunoxenne Ne 1
K paboueii mporpaMme JTUCIUILTHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o

AUCIHUIIJINHE ((I/I)IeHTI/I(l)I/IKaIII/IH U MOACJIUPOBAHUEC 00bEeKTOB YupasBJICHUS

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Nupexc xoM-

ConeprxaHnue Oran hopMUPOBAHUS
METCHIIUN Acp hopmup

MK-3 CriocoOeH BBITIONHATH MATCHTHBIE MCCIENOBAaHUA B O0JIa- |  TPOMEKYTOUHBIN
CTM aBTOMAaTH3alluu, pa3pabaThiBaTh IUIAaH HKCIEPUMEHTA,
MPOBOANTE 00pabOTKy W dopManm3anuo HHPOpPMAIUH,
OCYILECTBIIATh Pa3pabOTKy MaTeMaTHYECKOro OIUCAHUS
DJIEMEHTOB M CHCTEM aBTOMATH3allMU B LEJIOM, (popMupo-
BaTh AJITOPUTMUYECKOE OOecreueHre U CUCTEMbI aBTOMa-
THA3aLUU C LEJIbI0 YIY4YUICHUS I0Ka3aTeael KayecTBa BbI-
IIyCKaeMOW IPOAYKIINH

15




2. IToka3aTenn u KPUTEPUH OLICHUBAHUSA KOMIIeTEHIIMI Ha PA3JHYHBIX 3Talax ux (l)OpMI/IpOBaHHﬂ, mKaJa OoqcHUBaHUuA

2.2 Tloka3aTe/ii H KPUTEPHH OLIEHUBAHUSI KOMIIETEHIMA 1T

H IIPOBCACHUH IK3aMECHA

KOI[ 1 HAUMCHOBAHHC

YpoBHU c(HOPMUPOBAHHOCTH

HHKATOPA JOCTH- [Tokazarenu chopMUpOBaHHO- Kpurepuii (ommcaHue BBIPAKEHHOCTH JECKPUIITOPOB)

CTHU (JIECKPHIITOPHI) OLICHUBAHUS | «YIOBJIETBOPUTEILHO» «XOPOIIIO» «OTIIMYHOY
KEHUSI KOMIIETEHLIUN 9 . .

(TTOpOTOBBIIA) (cpenHuit) (BBICOKHIA)

IIK-3.3 3naer meronsl onpeneneHus | [IpaBunbhbie | [lepeuncnsier  MeTofbl | 3amMChIBa€T MOAXOMABI K | 3alUCHIBACT MOIXOMIBI K
Croco0GeH  IUIaHUPO- | MAapaMETPOB MATEeMaTHUYECKHUX | OTBETbl ~ HA | ONpEIeNieHUsl MapaMeT- | (GOPMHPOBAHHIO 3KCIEpHU- | (POPMUPOBAHUIO SKCIIEPH-
BaTh aBTOMATH3UPO- | Mozeneid OY B pa3sOMKHYTBHIX | BOIPOCHI pOB  MaTeMaTH4YeCKUX | MEHTAJbHO- MEHTAJILHO-CTAaTHCTHYECKIX
BaHHbIC SKCIIEPUMEH- | M 3aMKHYThIX cuctemax (3H-2) | Nel6-31 K | mogeneit OY B pa3o- | CTATUCTHYECKUX MOJEJEH | MOZeNel KBa3uCTalMoHap-
TBI, 3aKIFOYAIOIITHECS JK3aMCHY MKHYTBIX M 3aMKHYTBIX | KBa3UCTAIIMOHAPHBIX  TEX- | HBIX TEXHOJOTMYECKUX TPO-
B II0Jay€ TECTOBBIX CHCTEMaX. HOJIOTUYECKUX TIPOLIECCOB, | LIECCOB, 3HAET TUITBI MOJIE-
VIOPABISIOMUAX  BO3- MIPUBOJUT MPHUMEPHI C He- | JICH TMHAMUYECKUX CHCTEM
NEeHCTBUM U PuKcauu OOJNBIIMMHM  OIMOKAaMH B | IIPUBOJIUT ITPUMEPHI O3
peaKuu HM3y4aeMoro OITCAHUM. OIIOOK.
TEXHOJIOTHYECKOTO 3naer pasznuunHble THNbl Ma- | [IpaBunbHbie | HasbiBaer ocHoBHbIe | Ha3piBaeT ocHoBHbIE Bkl | HazbiBaeT knaccudukaimio
nporecca (TII) ¢ me- | TeMaTnuyeckux Mojene 00b- | OTBETHI Ha | BUABI  KJIACCU(UKAIMK | KIacCH(PHUKAIMN MOJIENICH B | MOJIENICH B HAYKE U TEXHUKE,
Ipr0  mapamerpuye- | ektoB ympasieHus (OVY); oc- | Bompocsl Nel- | Moneneil B Hayke U TeX- | HAyKe U TEXHUKE, THIIbI 3a- | TUIIBI 33/1a4 aHaJIM3a U OIl-

CKOW WIeHTU(DUKAIIUN
MaTeMaTHYeCKOH Mo-
nemu TII HAa ocHOBe
KOMITBIOTEPHOM  CTa-
TUCTUYECKOW  oOpa-
OOTKM  TOJIyYE€HHBIX
IaHHBIX O BXOJaX H
BBIXO0JIaX MOJICITH

HOBHBIC TCHIACHIIMM PA3BUTHA
TEOPHH YIIPABJICHHUS B 00J1aCTH
MPUMCHCHUA MAaTCMaTHUYCCKUX
moneneii OV (3H-1)

9 k sK3amMeHy
u 3aIIUThI
KypCOBOM pa-
00TBI

HUKE, THIIbl 33]a4 aHa-
aM3a U ONTUMU3ALUU
CHCTEM YITPABJICHUSL.

a4 aHalM3a W ONTUMH3a-
LIMM CUCTEM YIIPaBIICHUS,
CTPYKTYpPY MHOTOYpOBHE-
BOTO YOpAaBJIEHHUS COBpE-
MEHHBIM  TPOU3BOJICTBOM,
HO MyTaeTcsi B IOCIIEA0Ba-
TEJbHOCTH.

TUMM3ALUH CUCTEM YIIpaB-
JIEHUS], CTPYKTYPY MHOTO-
YPOBHEBOI'O YIIPABJIECHUS
COBPEMEHHBIM IIPOU3BO/I-
CTBOM.

Ymeer HaxoQUTh MHapamMeTpsl
PErPECCUOHHBIX CTATUYECKUX
MoJIeNiell OTHOMEPHBIX U MHO-
romepHeix  OY  Meromom
HaMMEHBIITNX KBa/[paToB;
HaXOIUThb napaMeTpH JOUHa-
MHUYECKUX MOeNell ogHoMep-
HBIX ¥ MHOroMepHbix OY 1o
peaKIM1 Ha TUIOBBIE BO3JEH-
CTBUs, BBIIIOJHATH napaMeT-

IIpaBuinbHBIE
OTBETHl  HA
BOIIPOCHI
Ne32-41 K

9K3aMEHy U
3alllUTBl KYp-
COBOM pabOThI

OObsCHsIET  YNpOIlIEH-
HbI€ BapHAHTHI  aJTO-
PUTMOB OLICHUBaHUS
MapaMeTpoB, OOBSICHSET
(dopMUpOBaHHE  CTPYK-
Typbl aJanTUBHOW CH-
CTEMbI YIIPaBJIECHUS C
BCTPOCHHOH  MOJEJIBIO
TEXHOJIOTUYECKOTO TpO-
1ecca ¢ OmMOKaMHu.

OObsACHsIET  YNpOIIEHHbIE
BapUaHThI aJITOPUTMOB
OLICHMBAaHUsI IapaMeTpOB,
00bscHseT (OpMUPOBaHME
CTPYKTYpbl ~ aJalTHUBHOMU
CHCTEMbI  yIIpaBJEHUS C
BCTPOEHHON MOJIENBIO TEX-
HOJIOTHUYECKOro  Ipolecca,
HO C HaBOISILIMMH BOIIPO-
CaMH.

OOBsCHSIET YIPOLLIECHHBIE
BapHaHTHI AJITOPHUTMOB OIIe-
HHMBaHMS N1apaMETPOB, 00b-
AcHsIeT popMUpOBaHUE
CTPYKTYpBI aJalITUBHOM CH-
CTEMBI YIIPaBJIEHUS C BCTPO-
€HHON MOJIEIIbIO TEXHOJIOTU-
yeckoro nporecca. [losicHs-
€T BO3MOXXHOCTH HJICHTH(PHU-
Kallui 00bEKTa B PEXKIME
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Konx 1 HaumenoBanue
WHJUKATOpa JI10CTU-
JKEHUS KOMITETEHI[NHA

YpoBHU c(HOPMUPOBAHHOCTH

[Tokazarenu chopMUpOBaHHO- Kpurepuii (ommcaHue BBIPAKEHHOCTH JECKPUIITOPOB)
CTU (JIECKPHUIITOPHI) OLICHUBAHUS | «YIOBJIETBOPUTEIBLHO» «XOPOIIIO» «OTIIMYHOY
(TTOpOTOBBIIA) (cpenHuit) (BBICOKHIA)
PHYECKYI0  WICHTU(DUKAIHIO HOPMAaJIbHOM 3KCIUTyaTaIH
JUHAMHUYECKUX MoAeed ojl- 0e3 oHOOK.
HOMEpPHBIX ¥ MHOTOMEPHBIX
oY (V-2)
Ymeer dopmymupoBars u pe- | [IpaBunbabie | [losicasieT, kak BbIOpath | [losicHsier, kak BBIOpaTh | MOXeET BBIOpATh paIyio-
[IaTh OCHOBHBIE 33/1a4d TIO- | OTBEThl ~ HA | PAllMOHATBHBIA  METOJ | pallMOHATIbHBIN METOJ1 | HAJIBHBII MeToA (opMHUPO-
CTPOCHUSI CTaTHYECKUX W - | BOIPOCHI ¢dopmupoBanuss MojenH | GOPMUPOBAHHS MOJIENN | BaHUSI MOJEIN 00BEKTa
Hamuyeckux mozeneit (Y-1) Ne42-53 K | 0OBbeKTa ympaBieHHs, W | OObEKTa YIpaBlICHUS, U | YIPABICHHS, U UCTIOIB30-
9K3aMEHY UCIIONB30BaTh MaTeMa- | UCIIOJIb30BaTh ~ MaTeMaTH- | BaTh MATEMAaTHYECKUE MO/IC-
TUYECKHE MOJIeNU TIpH | Yeckue Mojenu mnpu Gop- | mu npu GopMUpPOBAHUN
(hOopMHPOBaHHH  CTPYK- | MUPOBAHUM CTPYKTYPBI all- | CTPYKTYPBI AJITOPUTMA
TYpbl QITOpUTMa YTpaB- | ropuTtMa ynpasieHus. Co- | yrmpaBlieHHS.
JICHHSL. MOCTABIISIET ¥ JENAeT BbI-
BOJIbl C TTOMOLIBIO HABOJIS-
X BOIPOCOB.
Baagers crnocobamu BbiOopa | [IpaBunbhbie | [loka3eiBaeT MeToauky | JleMoHCTpupyeT MeToauKy | JleMOHCTpHpyeT MEeTOAUKY
HauOoJIee PAlMOHAIBHBIX Me- | OTBETBl  Ha | MIOCTPOEHMS  Mojenel | MAeHTUQUKAMKM ~ MHOTO- | MJIECHTH(QUKAILIMH MHOIOMEp-
Toz10B MaeHTH(uKanuu (H-2) | BOIPOCHI TEXHOJIOTMYECKUX TMPO- | MEPHBIX  JAMHAMUYECKUX | HBIX TUHAMHUYECKHX OOBEK-
Nel6-27 K | IECCOB B IMPOMBIIUIEH- | OOBEKTOB, IOCTPOEHUSI MO- | TOB, HABBIKU UMUTALMOHHO-
9K3aMEHY U | HBIX YCIIOBUSIX. Jeneld  TEeXHOJOTWYECKUX | FO MOJEIUPOBAHUS YIIPaB-

3alllUTbl KYyp-
COBOM pabOThI

IMPOLECCOB B IMNPOMBIIIICH-
HbIX YCJIOBUAX, HO C HABO-
JAIHAMHA BOITPOCaMH.

JIIEMBIX TEXHOJIOI'MYCCKUX
IIPOLECCCOB.

Bnaneer HaBbIKaMH pacyer-
HBIX W  HCCIIeOBATEIbCKIX
IPHEMOB PabOTHI MO JIaHHON
nuctmmrae (H-1)

IIpaBunbHBIE

OTBETHl  Ha
Borpocsl Nel-
15 x sk3ame-

HYy

[loka3piBaeT ~ HaBBIKM
y4era 0COOEHHOCTEH
3a7a4  UACHTU(HUKALUH
JIENCTBYIOIIMX TEXHOJIO-
TMYECKHX OOBEKTOB I1O
OCHOBHBIM ITOKa3aTEISIM.

[Toka3bIBaeT HaBBIKK yueTa
0COOEHHOCTEH 3a7a4 HACH-
TUDHUKALUU  JEHCTBYIOIIUX
TECXHOJIOTHYCCKNX O6T)€KTa
II0 OCHOBHBIM ITOKa3aTe-
JSIM,  aQHAM3HPYET  TOJy-
YEeHHBIE PE3YIbTAThI

[Toka3bIBaeT HaBBIKH y4yeTa
0cO0EHHOCTEH 3a1a4 HIAEH-
TUPHUKALU JEHCTBYIOITHX
TEXHOJIOTMYCCKUX O6L€KTOB.
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3. TunoBble KOHTPOJIbHBIE 32/IaHNUS IJIS1 MPOBEIEeHUS MPOMEKYTOYHOM aTTeCTAllUH
a) Bonpocsl /1J151 OLIEHKH 3HAHUI, YMEHU 1 HABBIKOB, C()OPMHUPOBAHHBIX Y CTy/I€H-
Ta mo komnerenuuu IK-3:

1. OcHoBHbIEe MOHATUS MojenupoBanus. [IpoGnembl MoaenupoBaHus. MaTemaTuueckue
MOJIEJIN B HAYKE U TEXHUKE

2. Tunel Marematnueckux wmojeneid. Knaccudukanus BHIOB MOJEITHPOBAHHUS CHCTEM.
Kmaccer Mmopgeneii.

3. Meroasl MoaenupoBanus. Teopus mogo0us. MeTopl UCCIIeTIOBaHUS MOJIeTiel 0ObEKTOB.
MeTo1bl TOCTPOEHUA MATEMATUYECKUX MOJIEIIEH.

4, Dtamnbl U cxema mpoiecca MojaenupoBanusa. CocTaBiIeHUE TEXHUYECKON JTOKYMEHTALUU

no ostanam MojenupoBaHus. Dopmanuzanus npouecca (QYHKIMOHUPOBAHMS XHUMHKO-
TEXHOJIOTMYECKON cucTeMbl. CUCTEMHBIN aHAJINU3 MPOLECCOB. YPOBHU MEPAPXUHU XUMHUUECKHX
IIPOU3BOJCTB.

S. [Tonarue nunentupukamuu. Maentupukanys MaTeMaTHYECKOro ONMUCaHUsI 0OBEKTOB MO-
JIEITUPOBAHMUS.

6. 3ajauy aHaJM3a ¥ ONTUMHU3alUU CUCTEM ynpasiieHus. OnTuMH3anus MpPOLECCOB € HC-
NOJIb30BaHMEM MaTeMaThueckux monenei. [lonstue agexBarHoctu. LleneBas ¢pynkuums. Pecyp-
ChbI ONITUMM3ALUN.

7. [TpuHtmnel GOpMUPOBAHUS YIPABISIOUIMX BO3ACHCTBUI Ha OCHOBE MaTeMaTHYECKHX
MOJIEJICH YIIPaBIIIEMbIX ITPOIIECCOB

8. 3anava uAeHTUPUKAUU O0BEKTOB YIIPaBICHUS

9. [TocTpoenue smmupuyeckux cratuctudeckux mojenei X TI1. OcHOBHBIC MOHSITHS TE€O-
PHUH BEPOATHOCTEH U MAaTEeMaTHUECKOW CTATUCTHKH. BEIOOPOUHBIN METOI.

10. JIByXypOBHEBOE YIIPABJICHHE TEXHOJIOTHYECKIMMH MPOIECCAMU Ha OCHOBE CTATHYECKHUX U
JTUHAMHUYECKUX MOJIeeH

11. TumnoBbie 3aKOHBI PETYIUPOBAHMS JIJIS YIIPABICHUS MHOTOMEPHBIMH OOBEKTaMH C TIepe-
KPECTHBIMU CBSI3SIMU

12. Hacrpoiika mapaMeTpoB THUITOBBIX 3aKOHOB PETYJIMPOBAHUS C UCIIOJIB30BAHUEM JIHHAMHU-
YeCcKOoi MOJIeTT 00BbEKTa YIIPaBICHUS

13. NMuTanmoHHOE MOJICTMPOBAHNUE CUCTEM YIIPABICHUS

14, MHOroypOBHEBOE YITPaBJICHHE TEXHOJIOTHUYESCKIMHE MTPOIIECCaMU Ha OCHOBE a/IalTHBHBIX
MoJieei

15. OO6m1ast cxema MOCTAaHOBKH M PEIICHUS 33/1a4 CTaTHYECKON ICHTUPUKAIINN

16.  Pacuer mapameTpoB MOJEIH 10 METOy HauMeHbIINX kBaapaTtoB (MHK)

17. JIuneiinple u kBagpaTuHble 0 BxogaM MHK-monenn

18. [IpuBenenre Mojienen K JMHEWHBIM 10 MapaMeTpam

19. BeposiTHOCTHast TpaKTOBKA METO/Ia HAMMEHBIIINX KBAIPATOB

20.  TOYHOCTP OIICHOK IO METOJTy HAUMEHBIITNX KBaJpaTOB

21. [TpoBepka 3HAYMMOCTH OIICHOK MTapaMeTPOB PETPECCHH

22. OreHka KayecTBa perpecCHOHHON MOJIeNn

23.  BimsiHHE BXOJHBIX BO3JCHCTBHI Ha KAYECTBO PErPECCHOHHBIX MOJICIICH

24. PexyppenTHas popMa MeTO]a HAUMEHBIITUX KBAIPATOB

25. DKCTepUMEHTAIbHO-CTATUCTUIECKIE MOIETTH KBa3ucTanoHapHbix TTI

26. OntumanbHbIA OJHOIIATOBBIA AITOPUTM OIIEHUBAHUS MApAMETPOB

27. Oco0eHHOCTH TIOCTPOEHUSI MOJIENel TEXHOJIOTHYECKUX IMPOILIECCOB B MPOMBIILIEHHBIX
YCIIOBUSAX

28. Monenu TMHAMUYECKUX CUCTEM M 33JIa4H WX MICHTU(UKAINN

29. WNnentudukaius TMHAMUYECKHMX O0BEKTOB MO PEAKIUSAM Ha TUIOBBIE BO3ACUCTBUS (MM-
MyJIbCHBIC, TADPMOHUYECKHE, CTYIICHYATHIC)

30.  AHaiu3 BO3MOXHOCTEH MACHTHU(PHUKAIMNA OOBEKTOB YIPABJICHUS B PEKUME UX HOPMab-
HOM JKCIITyaTaluu ¢ MPUMEHEHHEM METO/1a HAUMEHBIIINX KBaIPaToOB

31. Nnentudukanus TuHaAMAYECKUX O0OBEKTOB C MPUMEHECHHUEM HMHUTAITMOHHOTO MOJIEITHPO-
BaHUs U HACTPAUBAEMBIX MOJIENICH

32. Nnentudukanys MHOTOMEPHBIX THHAMUYECKIX 0OBEKTOB
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33. OneHky napaMeTpoB pacupeeneHns ciayJyaiiHol BenuunHbl. Pacnpenenenue CtproneHTa
(Marbie 00BEMBI BHIOOPOK).

34.  DrneMeHTbI KOPPESAIMOHHOTO U PErPeCCHOHHOrO aHanu3a. YpaBHeHHe perpeccuu. [lome
Koppersiuuy. KoppensiiuoHHOEe OTHOLIEHHE.
35.  IloctpoeHue sMOMPUYECKUX MOJENIEH MO JaHHBIM IMACCUBHOIO 3KcrepuMmenTta. Omnpene-

JieHWe BUJIa MPUOIMKEHHOTO ypaBHEHUs perpeccun. Onpenenenrue Ko3QPUIMEHTOB perpeccun
— IIapaMeTPOB AIMIUPUUYECKUX MoAeel. MeTo1 HauMEHBIINX KBAapaTOB.

36. MatemaTuueckoe ONMMCaHUe XUMHUKO-TEXHOJIOTUYECKUX MPOLECCOB C MOMOUIbIO (PU3UKO-
XUMUYECKUX Mozelield. OCHOBHBIE MPUHIIUIIBIL.

37. OOmuii MPUHIUI MTOCTPOCHUS OAAHCOBBIX YPABHEHHU JJISI MICATBHBIX THIPOIMHAMIU-
YECKUX MOJeJel ABIKYIIUXCS TTOTOKOB (a3.

38. JlnHamuyeckas U cTaTU4YecKas MOJEINb UJCaJbHOIO CMELICHUS U UJEaJbHOTO BBITECHE-
HUSL.

39. Opnonapamerpuueckas nuddysnonHas moaens. OCHOBHBIE alrOPUTMBI peIlIeHUs Tps-
MBIX 33/1a4 MaTEMaTUYECKOTO MOJEITUPOBAHNS XUMUKO-TEXHOJIOTMYECKHUX MPOLIECCOB.

40. OCHOBHBIE HHTEHCUBHOCTH MCTOYHHUKOB 3JIEMEHTAPHBIX IMPOLECCOB B MOTOKaX. XUMHUYE-
CKasl peakLHsi, Maccolrepeaya, U3MEHEHUE arperaTHOro COCTOSIHUSA, TeIUIonepeaya, TeIIon3-
JIy4EHUE.

41. biiouHbIN PUHIUIT TOCTPOEHUS MOJEIIEH.

42. MoaenupoBaHue THAPABIMYECKON €MKOCTA. MOJETMpPOBaHUE MOJAOTPEBAEMON T€pMETH-
3UPOBAHHOM €MKOCTU. biiounble Mozenu.

43. MonenupoBaHue npoiiecca nepeMelBanus B eMKOCTH. MoienpoBaHue KUHETUKH 00-

paTUMOM XMMHMYECKOW PEaKkLMK, OCYLIECTBISEMOM IPH IIEPEMEIIMBAHNUN KUJIKUX KOMIIOHEHTOB
B IIPOTOYHOI EMKOCTH.

44, Maremaruyeckue MOACIIN CTAllMOHAPHBIX PCIKHUMOB IMPOLECCOB B MOBCPXHOCTHBIX TCII-
JooOMeHHHKax. MaTeMaTHdecKkasi MOJIeNb CTallMOHAPHOTO PeKMMa TMpolecca B TETI00OMEHHHU-
K€ TUIIA «CMEIIeHHEe — CMelIeHne». MaTemaTiudeckasi MOJIellb CTAIMOHAPHOTO peXUMa IMpoliecca
B TEIUIOOOMEHHUKE TUIIA «CMEIIECHNE — BEITECHEHUEY.

45.  Maremarudeckasi MOJIeTb CTAIlHOHAPHOTO PEXHUMa IMpoliecca B MPSIMOTOYHOM TEII000-
MEHHHKE TUTIa «TpyOa B TpyOe». MaremaTuueckas MOAETh CTAllMOHAPHOTO peXUMa Iporiecca B
MPOTUBOTOYHOM TEINIOOOMEHHHKE TUTIA «TPyOa B TpyOe».

46.  MareMaTHueCKHUEe MOJEIM XUMHMUYECKHX NpEeBpalleHUH B peakropax. MUKpPOKHMHETHKA
CJI0’KHOM XMMUYECKOU peakiuu. KitoueBble KOMIIOHEHTBHI.

47. MareMarnyeckass MOJAEINb CTAMOHAPHOIO PEXUMa MOJIUTPOIIMYECKOr0 PEAKTOpPA C Me-
IIAJIKOW U pyOaIKkoi.

48. Maremarnueckass MOJEIb HECTALIMOHAPHOIO PEKMMA IOJUTPONUYECKOTO IMpolecca B
peaKkTope C MEUIAJIKO 1 pyOaIikoi.

49. MareMaTnyeckoe ONHUCAHUE HENPEPBIBHBIX, MOIYIIEPUOINYECKUX, TIEPUOJUIECKUX, CTa-
[MOHAPHBIX U HECTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPE C MEIIAIKOM.

50.  MaremaTtuueckast MO/I€Ib CUCTEMbI aBTOMATHYECKOTO PEryJIMpOBaHMs TeMIIepaTyphl B
Kamepe.

51.  HMHcTpyMeHTaJbHBIE CPEICTBA MOJICIUPOBAHNUS CHCTEM.

52. [TakeTsl MPUKIAAHBIX TPOrpaMM MOJENUpoBaHus cucteM. [IpuHIune! GyHKIHOHUPOBa-
HUS MOJISTMPYIOIIUX Hporpamm. Pexxumel paboThl MOIETUPYIOIIMX TPOrPAMM.

53. [TakeTsl MPUKIAIHBIX IPOrPAaMM MOJEIMPOBAHUS CHCTEM. DTarbl paboThl MOJEIUPYIO-

el MporpaMMbl 1 OCHOBHBIE MOYJTH, 00ECIIEUYMBAOIINE UX BHITIOJIHCHHE.
[Ipu coade sx3aMeHa, CTYAEHT MOJIyJaeT ABa BOIPOCA U3 MEPEUHs, TPUBEACHHOTO BhIlIe. Bpems
MOATOTOBKHU CTY/IEHTA K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5. Meroanuyeckue mMarepuajbl AJs ONpedeJeHUs NMpoueayp OLUECHHMBAHHUSA 3HAHM,
YMEHHI U HABBIKOB, XapaKTePHU3YIOIIHUX ITANbI GOPMHUPOBAHUA KOMIIETECHIUI.

IIpomeskyTouHas aTTecTalnys 1o AUCLHUILINHE IPOBOJUTCS B COOTBETCTBUH C TPEOOBAHU-
svu CTIT CTO CIIGI'TU(TY) 016-2015. KC YK/IB Ilopsimok mpoBeaeHUs 3a4€TOB U dK3aMe-
HOB.

[lkana oIeHMBAaHUS Ha 3K3aMeHE OayulbHAsl («OTIMYHOY», «XOPOLIO», «YAOBIETBOPH-
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TCJIbHO», «HCYIOBJICTBOPUTCIILHO.
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