MUWHUCTEPCTBO HAYKH 1 BHICIIET'O OBPA3OBAHIA
POCCHMCKOU ®EJTEPAITHN
&

DenepanbHOE rocyIapcTBEHHOE O10DKETHOE 00pa3oBaTeIbHOE yUPEKIEHHE
BBICIIEr0 00pa3oBaHus
«MarsuToropckuit rocyJapCTBEHHBIH TeXHu4YecKui yHuBepcuteT uM. I'.J1. Hocosa»

YTBEPXJIAIO
7+ Tupextop NOuAC
/ B.P. Xpammmn

26.01.2022 r.

PABOYAS ITPOI'PAMMA JUCHUAIIJIMHBI (MO 1Y JIST)

PA3PABOTKA ITH®POBBIX TBOHUHHUKOB B META/IITYPI HH

Hanpasienue moAroToBKH (CHEHAIBHOCTD)
22.03.02 Meramryprust

HampasieHHOCTS (IpoduIIb/Crienuanu3anus) nporpamMmmbl
Texnomnoruu 1 nuQGpoBoe ynpapIeHHUe IPOIECCaMy IIPOU3BOJICTBA YEPHBIX METAIIOB M CILIABOB

YpoBeHb BBICIIET0 00pa3oBaHus - bakanaBpuaT

dopma 00yueHHs
3a09Hast

Wuctutyt/ dhakynsrer  VIHCTHTYT SHEPreTHKH M aBTOMATH3HMPOBAHHBIX CHCTEM
Kadenpa ABTOMaTH3HPOBAHHBIX CHCTEM YIIPABIICHUS

Kypc 3,4

MarsuToropck
2022 rog



PaGoyas nporpamma cocrasnena Ha ocHose ®I'OC BO - GakanaBpHar 110 HAIPABJIEHHIO
nonrotoBku 22.03.02 Meramtyprus (npukas Muno6prayku Poccru ot 02.06.2020 1. Ne 702)

Pabouas —mporpamma paccmotpena w  omoGpeHa Ha  3acemammu Kadeaps

ABTOMaTHU3MPOBAHHBIX CHCTEM YIIPABICHHUS
26.01.2022, mportoxon Ne 6 W
3aB. xadenpoit Z C.M. Aunpees

Pa6ouas mporpamma oxo6pena MeToHdecKkoil komuccueir UIHAC
26.01.2022 r. mpoToxoa Ne 5 r

7

Ipencenareiis B.P. Xpamumun

/A.C. XapueHko

Paboyast mporpamma cocrapiena: 0%
3aB. Kaezpoit ACY, 1-p TexH. Hayk ’ ’ C.M. Aunpees

CT. penozasarens kapenpsr ACY, WN.I'. Camapuna

74
CT. penosaBaTens Kadeaper ACY, c%;/// A.P. Bornapesa

Penenzenr:
3am. upekrepa  3A0 "KomcOM  CKC" ,  kamg.  TexH.  Hayk
s 10.H. Bomnugykos

[

CornacoBaHo: .
3aB. xadepoit MeTautypruy H XUMHYIECKHX TEXHOIIO

Y
Iy




JIucT akTyanu3anum padoueii nporpaMmbl

Pabouas nporpamma nepecMoTpeHa, 00cykeHa u ofgo0peHa i peanusanuu B 2022 - 2023
y4eOHOM rory Ha 3acelaHuy Kadeapsl ABTOMAaTH3UPOBAHHBIX CHCTEM YIIPABICHUS

[Iporokon ot 15 mapta 2023 r. Ne 9

3ab. kadenpoit ) JL7 C.M. Aunpees

Pabouas nporpamma nepecMoTpeHa, o0CykIeHa U ogo0peHa st peanmsaiuu B 2023 - 2024
y4eOHOM rofly Ha 3aceaHuM Kadeapsl ABTOMAaTH3UPOBAHHBIX CUCTEM YIIPABICHHUS

IIporokom ot 20 1. Ne

3aB. kadenpoit C.M.KHz[peeB

Pabouas mporpamMma nepecMoTpeHa, 00CykKeHa 1 0100peHa s peanmsaruu B 2024 - 2025
y4eOHOM rofly Ha 3aceaHuM Kadeapbl ABTOMAaTH3UPOBAHHBIX CUCTEM YIIPABICHHUS

IIporokom ot 20 1. Ne

3aB. kadenpoit C.M.KHz[peeB

Pabouas nporpamma nepecMoTpeHa, 00cykeHa u ofgoopeHa i peanusanuu B 2025 - 2026
y4eOHOM roy Ha 3acelaHuy Kaeapsl ABTOMAaTH3MPOBAHHBIX CHCTEM YIPABICHUS

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii C.M.ZHI[pCGB




1 Lesn ocBOEHUS AMCUMITIMHBI (MOYJIA)

[lenssmMu ocBoeHus AUCIUIUTHHBI «Pa3paboTka 1udpOBBIX TBOWHUKOB B METAJLTYPTHN
SBIISIOTCSL  Pa3BUTHE  NPO(ECCHOHANBHBIX  KOMIIETEHIIMH B  0O0NacTH  MpPUMEHEHUS
MaTeMaTUYeCKOr0 amnmapaTa M BBIYHCIUTEIBHBIX METOJIOB CO3/IaHUs IU(PPOBBIX JTBOWHUKOB
MAPOTEXHOJOTUH, a TakKe MPOBEICHMSI BBIYUCIUTEIBHBIX S3KCIEPUMEHTOB M HWHTErPALMU
M (PPOBHIX IBOMHUKOB B CUCTEMY YITPaBJICHUS TEXHOJIOTHEH.

2 MecTo 1MCIUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOH NPOrpaMMbl

Juctumimna Pa3paboTka HUQPPOBBIX OBOMHUKOB B METaLTyprUM BXOJUT B 4YacTb
y4eOHOTO Mm1aHa (OpMUPYEMYIO YIaCTHUKaMHU 00pa30BaTeIbHBIX OTHOILECHHHI 00pa30BaTeIbHOM
MIPOrPaMMBlI.

Jns  u3ydeHus ~ AWCHMIUIUHBI  HEOOXOAMMBI  3HAHUS  (YMCHHs,  BJIAJICHUSA),
c(hOpMUPOBAHHBIE B PE3yIbTAaTE U3YyUCHUS JUCIUILTNH/ TPAKTUK:

NudopmaTrka n mHPOPMAIIMOHHBIE TEXHOJIOTHH

OCHOBBI METAJITYPrU4€CKOT0 MPOM3BOICTBA

Maremarunka

Tennoduszuka

MaremaTuuecKkuii aHaaus3

KoMmbroTepHbie METOABI MPOSKTHUPOBAHUS AJIEMEHTOB METAILTYPTHUECKHX MeUYeH

OCHOBBI aTOPUTMHU3AINH U CO3aHKE TU(DPOBHIX MoIeTIEH

Mertannyprudeckas TeIIOTeXHUKA

KomnbroTepHble METOIbI TPOESKTUPOBAHUS METAILITYPTUYECKUX [IEXOB

MeTo/b1 HiccneJ0BaHUsl MaTEPHAIOB U MPOIIECCOB

3HaHus (YMEHUs, BIAJICHUS), OTYYCHHbIE TIPU M3yYECHUU JAHHON AUCIUILIINHBI OyIyT
HEOOXOIUMBI JIsl U3YUCHHS JUCIUILTUH/TIPAKTHK:

MeTo/ 161 KOHTPOJISL IOMEHHOTO Ipoliecca

VYmpasieHre TeXHOIOTUIECKIMHE MTPOIIECCaMy TPOU3BOJICTBA YYT'yHA B JOMEHHBIX TeUax

MonenupoBaHue mpoLeccoB U 00bEKTOB B METAILTYPTrUn
Hudposu3zamus mporeccoB MPOU3BOICTBA YUEPHBIX METAIIIOB
OcHoBbI IU(PPOBU3ALIMN B IPOU3BOCTBE MPOKATHOM MPOIYKIINH

3 Komnerenuuu odyyaruerocsi, opmupyembie B pe3yJbTaTe 0CBOCHUSA

AUCHUIUINHBI (MOYJI51) U IVIAHUPYeEMble Pe3yJIbTaThl 00y4eHust

B pe3ynbTare ocBOeHHMS TUCHMILIMHBI (Monyis) «Pa3paboTka nuppoBbIX ABOWHUKOB B
METAJUTYprHM» 00 y4JaroMHiCs TOJKEH 001a1aTh CIEYIOIIMMHA KOMIIETCHIIUAMU:

Kon nanukaTopa NHaukaTop JOCTHKEHUS KOMITETCHITH

[IK-4 CnocoOeH BBIMOJTHATH 3a/ladyd 10 OIEHKE CHIPbS M METAUTyPrHYE€CKON MPOMYKIIHH,
KOPPEKTUPOBATH U KOHTPOJIUPOBATH MPOU3BOICTBEHHBIN MPOIIECC

I1K-4.1 OneHuBaeT Chlpb€ M METALIYPTUYECKYIO IMPOIYKLUIO, KOPPEKTHUPYET U
KOHTPOJIMPYET NMPOU3BOACTBEHHBIH MPOLECC ¢ OOOCHOBAHUEM HPUHATHIX
TEXHOJOTMYECKUX U TEXHUUECKUX MEP

[1K-5 CnocobeH mnpoBOAUTH aHAINW3 TEXHOJOTHMH B METAJUIypIrHUYECKOM IPOU3BOJCTBE C
o0ocHOBaHHEM 3((EKTUBHOCTH MPHUHATBIX MEp MO YIPABICHUIO TEXHOJIOIMYECKHUMHU
rapaMeTpamMu

IIK-5.1 [IpoBomuT 1M@pPOBOM aHATM3 TEXHOJOTHMA B  METALTypPrHUYeCKOM
IPOM3BOJICTBE, MCIIOJIb3Ys IPUKJIAIHbIE IPOTPAMMBI

[IK-6 CriocoOeH OCyIIECTBIATh YIPaBICHUE TEXHOJIOTHYECKHM TIPOIECCOM IO IMOTYYEHHUIO
METAJTYPTUYECKON NPOAYKITUU

[1K-6.1 OcCylecTBIISIET YIIPABICHUE TEXHOJOTMYECKUM IMPOLECCOM 1O




[monmyuerHmio MeTanTyprigeckoit IpogyKIHi




4. CTpyKTypa, 00bEM U COEePKAHUE TUCUUILUIHHBI (MOLYJIs1)
OO6m1ast TPyI0€MKOCTh TUCIMIUIMHBI COCTABIIACT 8 3a4eTHBIX eIUHMUIT 288 aKkaj1. 4acoB, B TOM YHUCIIE:
— KOHTaKTHas pabota — 23,5 akaJ. 4acoB:
— ayJIuTOpHast — 22 aKaJ. 4acoB;
— BHeayiuTopHas — 1,5 akaJl. yacos;

— caMmocTosTeNnbHas pabota — 252,8 akas. 4acos;
— B hopMe MPaKTUIECKOM MOATOTOBKY — 2 aKaJl. 4ac;

— MOAroTOBKA K 3a4éTy — 11,7 akaa. yac
dopma arTecTauui - 3a4eT

AynuropHas S e
KOHTaKTHas pabota E g dopma TeKyIIEero
Paznen/ rema 2. (B axaz. acax) E E[‘ Bun N KOHTpOJIA Kox
T — =z S O | caMOCTOATENLHOM |  YCNEBAGMOCTHH | | o
o &= paboThI MIPOMEKYTOUHOM
na6. | mpaxr. | €8
Tlex. Z'Q aTTeCTAlNH
3aH. 3aH. | O &
1. IIporpammupoBanune u
ITOPUTMU3AIMS 3329 yIPaBICHHS
Uzyuenne
JUTEPATYPBHL.
IToaroroBka k
1.1 OcHOBHBIE BH/bI THIIOBBIX BOITIOMHCHIIO Yeriblit onpoc mo
aJTOPUTMOB. Meronst 1 1/11 6 TPAKTHICCKOH pesysbTaTaM [1K-6.1
pa3paGoTKH ANTOPUTMOB. paboThI. [IPaKTUYECKON
[Moxroroska paboThI
oT4era o
MIPAKTUYECKOU
pabote
Wzyuenne
JUTEPaTypHI.
IlogroroBka k
12 CHHETAKCHC R BEIIOTHCHHIO YcTHBIM onpoc 1o
HpOrpAMMEpOBAHYS. 3 8 MPaKTHIECKOM pesynpTaTaMm [IK-5.1,
CIpyKTyps 1 GHOMHOTEKEH, paboThI. MIPAKTUYECKOHN ITK-6.1
[Moxroroska padoThl
oT4era o
MIPAKTUYECKOU
pabote
Wzyuenne
JUTEPaTypHI.
IlogroroBka k
13 Tlomstns  ynpasscHus. BBITIOMHEHHIO VYceTHBIN onpoc 1o
AnropuTb i— 1 I 8 IIPAKTUYECKOU pesybTaTaMm IK-5.1,
Hpoteccam, paboTshl. MPaKTUYECKOU [K-6.1
IMoaroroBka paboTbl
oT4era Io
IIPaKTUYECKOU
pabote




1.4 Peanuzanus
BBIUUCIIUTEIBHBIX IPOLEAYD B
MIPUKIIATHOM
IIPOrPaMMHUPOBAHUH.

10

Uzyuenne
JUTEPATYPHI.
IToaroroBka k
BBITIOTHEHUIO
IIPaKTUYECKOU
paboTshl.
[ToaroroBka
oT4era Io
IIPaKTUYECKOU
pabote

VYceTHbIl onpoc 1o
pe3ysbraTam
MPAKTHIECKOI
paboTbl

IK-5.1,
IK-6.1

1.5 IIporpamMmHas peanu3anus
BH3YaJIU3alUU JTaHHBIX

1/11

Uzyuenne
JUTEPATYPHIL.
IToaroroBka k
BBIITOJIHEHUIO
MPaKTHIECKOI
paboThI.
[Toxroroska
0TYeTa Mo
MPaKTHIECKOI
pabote

YcTHBIH onpoc 1o
pesynbpTaTtam
MIPAKTUYECKOHN
paboThl

MK-5.1,
ITK-6.1

HWroro no pazgeny

3/31

40

2. OCHOBBI MALIMHHOIO O0Y4YEHUs U

aHaJIn3a JaHHBIX

2.1 @yskuum W 3a7a4u
MAaIIMHHOTO 00yueHHs.
Knaccuduxkarms METOOB
MAIIMHHOTO 00yYeHHs

Uzyuenne
JIUTEPaTypPhIL.
IToaroroBka k
BBIITOJTHEHUIO
MPaKTHIECKOI
paboTsl.
[ToaroroBka
oT4era Io
IIPaKTUYECKOU
pabote

YcTHBIH onpoc 1o
pesynpTaTam
MIPaKTHIECKOI
paboTbl

IK-4.1,
IK-5.1

22 Coop u oOpaborka
JTaHHBIX. CraTHCTHYCCKUI
aHaJIN3 JaHHBIX

Wzyuenne
JUTEPATYPHI.
IToaroroBka k
BBIITOJTHEHUIO
MPaKTHIECKOI
paboThI.
[Tonroroska
0TYeTa Mo
MPaKTHIECKOI
pabote

YcTHBIN onpoc 1o
pesyabpTaTtam
MIPAKTUYECKOHN
paboThI

MK-4.1,
ITK-5.1

2.3 CraTUCTHYECKHE MOJICIU
IIPOLIECCOB.

12

Uzyuenne
JUTEPATYPHI.
IToaroroBka k
BBIITOJIHEHUIO
MPaKTHIECKOI
paboThI.
[Nonroroska
0TYeTa Mo
MPaKTHIECKOM
pabote

YcTHBIH onpoc 1o
pesynpTaTtam
MIPAKTUYECKOHN
padoThI

MK-4.1,
IK-5.1

2.4 OCHOBHEBIE TOHATHUS
METOJIOB HCKYCCTBEHHOTO
HMHTEIUIEKTa. VCIoap30BaHKE
metonoB MKW B MammHHOM
00y4yeHuu.

7,4

Wzyuenne
JIMTEPATYpPBHI.
IloaroroBka k
BBIIIOJIHEHUIO
IIPAKTUYECKOU
paboThI.
Ioaroroska
oT4era o
MPaKTHIECKOI
pabote

VYceTHBIN onpoc 1o
pe3yJsbTaTam
MIPAKTUYECKOHN
paboThl

I1K-4.1,
ITK-5.1




Uzyuenne

JUTEPATYPHI.
IToaroroBka k
BBINOJIHEHUIO YcTHBIH onpoc 1o
2.5 HckyccTBeHHBIE DAKTHYCCKOR o3 J'ILTaI;aM I1K-4.1,
HelipOHHBIC CETH, CTPYKTYPA, 4021 | 12 p pesy y TK-5.1,
paboTshl. MPaKTUYECKON
TUIIbI, METO/bI 00y4eHHs ITK-6.1
[Tonroroska paboTbl
oT4era Io
IIPaKTUYECKOU
pabote
Uroro no pazaeny 5/0,2U | 47,4
Uroro 3a cemectp 8/3,21 | 87,4 3a4€T
3. OCHOBBI pa3paboTku
JTMHAMHYECKUX MoJenei
TEXHOJIOTHYECKUX IPOLIECCOB
Wzyuenne
JUTEPaTypHIL.
IlogroroBka k
3.1 Tumsl MaTeMaTHYECKHUX BBITIOJTHEHUIO VYceTHbIl onpoc 1o K4 1
MoJenei MpOLIECCOB i1 1 28 IIPAKTUYECKOU pesyibTaTam MK 5'1’
CHUCTEM. JuHamuueckue paboThI. MIPAKTUYECKOHN K 6. 1’
MO/ICJIH. [Moxroroska paboThI ’
0TYeTa Mo
MIPAKTUYECKOU
pabore
Wzyuenne
JUTEPaTypHI.
IlogroroBka k
3.2 Meroasl  YHCIEHHOTO BBITIOJTHEHUIO VYceTHbIl onpoc 1o K-4 1
pewenus quddepeHnanbHpIX 1 28 MIPAKTUYECKOH pe3ysbraTam K 5'1’
YpaBHEHHI JIMHAMHUYECKUX paboTsl. MIPaKTHIECKOI K 6. 1’
CHUCTEM IHoxroroska paboTbl ’
oT4era Io
IIPAKTUYECKOU
pabote
Wzyuenne
JUTEPaTypHI.
33 Metonuka patyp
IlogroroBka k
MIPOEKTHPOBAHUS .

. BBITIOTHEHUIO VYcTHBIHA onpoc 1o
MaTeMaTHYECKON MOAEIu DAKTHYCCKOR e3VIBTATAM [1K-4.1,
JMHAMHYECKOH CHCTEMBI. 28,1 P pesy. N IIK-5.1,

paboTsl. MPaKTUYECKOU
ITakeTsl MPHUKIAIHBIX I1K-6.1
[Tonroroska paboTbl

porpamMmm peanuzanuu

N oTYera Io
JIUHAMUYECKUX MOJIEIeH. N

MIPAKTUYECKOH
pabote
34 OCHOBBI TEOpHUH Uzyuenne
aBTOMaTHYECKOTO JUTEPATYPHI.
ynpasnenus.  [lousitue u IToaroroBka k
CTpYyKTYypa CUCTEMBI BBIITOJTHEHUIO YcTHBIN onpoc 1o K41
YIpaBiIeHUs 18 MPaKTHIECKOI pe3ynbTaTtam K 5'1’
TEXHOJIOTHYECKUM paboTsl. MPaKTHIECKOI K 6. 1’
IapaMETPOM. IHoaroroska paboTbl ’
MaremaTtuyeckoe OTueTa Mo
MOJICJIMPOBaHUE  3aMKHYTBIX MIPAKTUYECKOM
KOHTYPOB YIpaBJICHHS pabote
YcTHBIH onpoc 1o

3.5 Maremarnueckoe o3 J'ILTaI;aM [1K-4.1,
OIKMCaHue 3JIEMEHTOB 14 pesy. N IIK-5.1,

N HPaKTHIECKON
LU(POBOTo JBOMHUKA IIK-6.1

paboThbL
HUroro no pazneny 2 116,1

4. Tunsl U CTpyKTypa LHU(DPOBOIO
TEXHOJIOTHYECKOTO

JIBOMHHKA
rporecca




Uzyuenne

JUTEPATYPHI.
4.1 Crpykrypa, 3JIEMEHTHI patyp
CTPYKTYPBI mdposoro Toarorosxa
PYKTYP P BBITIOJTHEHHIO VYceTHbIl onpoc 1o
IBOMHUKA TEXHOJOTHYSCKOI'O DAKTHYCCKOR e3VIBTATAM I1IK-4.1,
mporecca. [Taketsr 8 p pesy N [IK-5.1,
paboTshl. MPaKTUYECKON
INPUKIAJHBIX HOPOrpaMM UL ITK-6.1
A3DaGOTKI LM POBHIX [Tonroroska paboTbl
pasp P oT4era Io
JIBOMHUKOB. N
MIPAKTUYECKOM
pabote
Uzyuenne
JUTEPATYPHIL.
IToaroroBka k
4.2 IudpoBble ABOMHHKU BBIITOJIHEHUIO YcTHBIH onpoc 1o K-4.1
HEIPEPBIBHBIX MIPOLIECCOB. 6 MPaKTHIECKOI pe3ynbTaTtam K 5'1’
Cratuueckue Mozenu paboThI. MIPAKTUYECKOHN MK 6. 1’
HUPPOBBIX JBOWHHUKOB. [Monroroska paboThl ’
0TYeTa Mo
MPaKTHIECKOI
pabote
Uzyuenne
JUTEPATYPHI.
IToaroroBka k
43 IIpoexTupoBanue BBITIOJTHEHHIO YcTHBIH onpoc 1o MK-4.1
JIMHAMHUYECKHIX Moenei 1 7 MPaKTHIECKOI pe3ynbTaTtam K 5'1’
U (pPOBBIX JIBOMHUKOB paboThI. MIPAKTUYECKOHN K 6. 1’
MPOLIECCOB [ToaroroBka paboThI ’
0TYeTa Mo
MPaKTHIECKOMN
pabote
Wzyuenne
JUTEPaTypHI.
IlogroroBka k
BBIIIOJIHEHUIO VYcTHBIN onpoc 1o
4.4 TexHUYECKHE CpEACTBa " P [IK-4.1,
MIPAaKTHIECKON pesynpTaTam
CO3/1aHHsA (poBBIX 6 . IK-5.1,
M paboThI. MIPaKTUYECKOH
JIBOMHUKOB. [1K-6.1
[Moxroroska padoThl
OTYeTa Mo
MPaKTHIECKOI
pabote
Wzyuenne
JUTEPaTypHI.
IlogroroBka k
BBINOJIHEHUIO YcTHBIH onpoc 1o
4.5 Meroauka pa3paboTKu . P [K-4.1,
N MIPAKTUYECKOH pe3ysbraTam
uuQpoBoro JIBOMHHUKA 12,3 o IIK-5.1,
paboTshl. MPaKTUYECKON
HEMPEpBIBHOTO TpoIiecca [IK-6.1
[Tonroroska paboTbl
oT4era Io
IIPAKTUYECKOU
pabote
Wzyuenne
JUTEPaTypHI.
4.6 Metoauka pa3pabOTKH paTyp
. IlogroroBka k
IUppPOBOTrO JIBOMHUKA .
BBITIOTHEHUIO YcTHBIHA onpoc 1o
JIACKPETHOTO nporecca. . [1K-4.1,
MIPAKTUYECKOM pe3ysbraTam
WnaTerpanms MOJETHN 3 10 N [IK-5.1,
N paboTHL. MPaKTUYECKON
nuQpoBoro JBOMHUKA B I1K-6.1
[Tonroroska paboTbl
cHCTEMY YIIpaBICHUS
oT4era Io
MIPOLIECCOM. N
MIPAKTUYECKOH
pabote
Uroro no pazneny 4 49,3
Uroro 3a cemectp 6 165,4 3auyér
14/3,2
Hroro no aucuurmze u ™ 1252,8 3a4eT




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

TpaauunonHele 00pa3oBaTeNbHbIE TEXHOIOTUU — UH(OPMAIMOHHAS JIEKLUS (BBOJHYIO
JIEKLHUIO, I/I€ JAeT MEPBOE MPECTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJEHTOB C HA3HAYEHUEM
U 3a/la4aMu Kypca); JEKLIUU — KOHCYJIbTAlK, U3JI0)KEHUE HOBOI'O MaTepHaa COPOBOKAAETCS
IIOCTAaHOBKOM BOIIPOCOB U JUCKYCCHEW B IOMCKax OTBETOB HAa 3TH BOIPOCHI; NMPAKTUUYECKHUE
paboTHI.

TexHonoruu npoGiieMHOro oOyueHHsT — MPOOJIEMHbIE JIEKLIUU SIBISIETCS PE3yIbTaTOM
YCBOEHMsI TOJIY4YEHHOM HMH(OpMaIMK MOCPEACTBOM IIOCTAHOBKM IPOOJEMHOIrO BOMpoca MU
MOUCKA TIyTeH €ero pelleHus; MPaKTUYeCKHE 3aHATHUS C HCIOJb30BAHUEM IPOOIEMHOTO
o0y4yeHHe, KOTOPOE 3aK/II0YaeTCs B CTUMYJIMPOBAHUU CTYIEHTOB K CAMOCTOSITEIbHOM «100bIYE»
3HaHUH, HEOOXOIUMBIX JIJIsl peLICHUsI KOHKPETHOH mpobiemsl. [IpakTnyeckoe 3aHATHE HA OCHOBE
Keic-MeToq1a — 00yuyeHne B KOHTEKCTE MOJICTUPYEMON CUTYaIllU, BOCTIPOU3BOISIICH pealbHbIC
YCIIOBHSI HAYYHOH, IPOM3BOJCTBEHHOM, OOIIECTBEHHOM AeaTenbHOCTH. O0ydaronmecs J0IKHBI
[IPOaHAIU3UPOBATh CHUTYallMI0, pa3o0paTbCsi B CYTH MNpoOJIeM, MPEUIOKUTh BO3MOXKHBIE
pelieHus ¥ BEIOpATh JydIliee U3 HUX.

TexHonmorMM NpPOEKTHOro OOy4YEeHHs — OpraHM3alus 00pa3oBaTENbHOIO Ipolecca B
COOTBETCTBUHM C AJITOPUTMOM IIO3TAITHOTO PELICHUs MPOOJEMHOHN 3aJa4d WM BBITOJIHEHUS
yuebHoro 3ananust. CTyJeHTbl B COCTaBE TPYIIbl BBIOJIHIIOT MUCCIEAOBATEIbCKUI MPOEKT, B
KOTOPOM TPOM3BOAAT HAYYHBIE HCCIECJOBAHMS MO 3aJaHHOM TeMe B paMKax H3Y4aeMbIX B
IUCLUIUIMHE. Pe3ynbTaThl HCCIe10BaHUs IPEACTABIAIOT B (POPME YCTHOTO TOKJIAJA.

NupopmManinoHHO-KOMMYHHUKAIIMOHHbIE  00pa3oBaTelIbHbIE TEXHOJOTMM — B XOJIE
IIPOBEJECHUS JICKUUOHHBIX 3aHATHM INPESyCMaTPHUBACTCA HCIIOJIB30BAHUE DJIEKTPOHHOIO
JEMOHCTPALIMOHHOIO0 MaTepuaia (JeKIUU-BU3yaln3allun), UCII0JIb30BaHue MHTepHeT pecypcos
JUIA IPOMEKYTOYHBIX aTTECTALMNA ¥ IPOBEPKU OCTATOYHBIX 3HAHUI

JIeKIIMOHHBIN MaTepHaj 3aKperuisieTcs B XOJle NPaKTUYeCKUX padoT, Ha KOTOPBIX
BBITIOJHAIOTCS TPYIIIOBBIC MU HHIUBUAYAJIbHbIE 3a1aHUSA 110 IPOUIEHHON TEME.

CamocrosrenpHas paboTa CTUMYJIHUPYET CTYACHTOB K CaMOCTOSTENIbHOM MpopaboTKe B
IIpoLECcCe MOATOTOBKH K YCTHOMY OIPOCY, TECTUPOBAHUIO U UTOTOBOW aTTECTALUH.

B xozne npoBeneHNs JEKIMOHHBIX 3aHATUH ITPENyCMaTPUBAETCS:

WCIIOJIb30BaHUE JJIEKTPOHHOIO JIEMOHCTPALMOHHOTO MaTepuana IO COBPEMEHHOMN
U3MEPUTEIILHON TEXHUKE;

UCIIO0JIb30BAHUE HIEKTPOHHBIX Y4EOHUKOB IO OT/I€JIbHBIM TEMaM 3aHATHI;

aKTUBHBIC M WHTEPAaKTUBHBbIC (OPMBI OOYUYECHHsS: BapUAaTUBHBIA OIPOC, TUCKYCCHUH,
YCTHBI OIPOC, TECTOBBIA ONPOC, MHAMBUAYAJIbHBIA [OKJIAX IO PE3yJNbTaTaM BBIIOJIHEHUS
MPaKTUYECKON pabOoThI U T. 1.

6 YueOHO-MeTOIMYECKOE 0O0ecTiedeHHe CaMOCTOSITeIbHOM padoThl 00y4aromuxcst
[IpencraBieHo B mpuiioKeHUU 1.

7 OnleHOYHbIE CPeCTBA ISl IPOBeIeHHS POMEKYTOUYHOM aTTeCTAlNU
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOqUYecKOe M MHGOPMAITMOHHOE O0ecnevyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Cyneiimanos, M. /1. Iludposas sxonomuka : yaeouuk / M. [1. CynetimanoB. — Coun :
PocHOYVY, 2020. — 356 c. — ISBN 978-5-89789-149-8. — Texkcrt : anekrponHsbli // Jlansp :
ANEKTPOHHO-OMOmoTeyHass cuctema. — URL: https://e.lanbook.com/book/162182 (nata
obpamienus: 15.06.2022). — Pexxum gocTyna: ass aBTOPHU3. MOJIb30BATEICH.

2. I'puropneB, A. A. Ilepenada, XxpaHneHnne u 00pabOTKa OOJBITUX OOBEMOB HAYYHBIX
JaHHBIX : yueOHoe mocodue / A.A. I'puropses, E.A. Ucaes, I1.A. TapacoB. — Mocksa :
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NH®PA-M, 2021. — 207 c¢. — (Bwicmiee obpa3oBanue: bakanaspuat). — DOI 10.12737/1073525. -
ISBN 978-5-16-015985-0. - Teker : anekrponnsiii. - URL: https://znanium.com/catalog/product/1073525
(mara oOpamenus: 15.06.2022). — Pexxum qocTyra: o moArmucKe.

0) lonotHMTEILHAS JIATEpaTypa:

3. UnxeHepHble MpUKIIaIHbIE TPOrpamMMbl : yaeOHoe rmocodue / coctasurenu E. B. Xapnuna, C.
C. BoctpukoBa. — WxeBck : MxeBckas 'CXA, 2020. — 64 c.— Tekcr : anekrponHslii // Jlanp :
ANeKTpOHHO-OMOmoTeuyHass cucrema. — URL: https://e.lanbook.com/book/158599 (nmata oGparenus:
15.06.2022). — Pexxum noctyna: 1Ji aBTOPHU3. I10JIb30BATENEH.

4. Xwxuskos, 10. H. Hedyetkoe, HelipoHHOE 1 THOpUIHOE yIIpaBieHue : yaeOHoe mocooue / FO. H.
XwkasikoB. — Ilepmp : TTHUITY, 2013. — 303 c¢. — ISBN 978-5-398-01107-4. — TexkcrT :
AJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAS cucTtema. — URL:
https://e.lanbook.com/book/160818 (mara obpamienus: 15.06.2022). — Pexxum nocTyma: Ijsi aBTOPH3.
MOJIb30BaTENEH.

5. I'ypukos, C. P. OcHOBBI airOpUTMH3AIMN U TIpOrpaMMHupoBanus Ha Python : yue6HOE mocobue
/ C.P. I'ypukoB. — MockBa : ®OPYM : UH®PA-M, 2022. — 343 c. — (Cpennee npodeccuoHanbHOe
obpaszoBanme). - ISBN  978-5-00091-553-0. -  Teker : osnektponHsii. -  URL:
https://znanium.com/catalog/product/1217737 (mata obpamenus: 15.06.2021). — Pexum poctyna: mo
HOJITTHCKE.

B) MeToauveckne yKa3aHus:

6. Xyxos, P. A. A3p1k nporpammupoBanus Python: nmpaktukywm : yaebnoe mocodue / P.A. XKykos.
— Mocksa : UTHOPA-M, 2022. — 216 c. + Jlon. matepuaisl [DneKTpoHHBIA pecypc]. — (Briciiee
oOpaszoBanme: bakanaspuar). — DOI 10.12737/textbook 5cb5ca35aaa7f5.89424805. - ISBN
978-5-16-016971-2. - Tekcr : anexTponHbIi. - URL: https://znanium.com/catalog/product/1689648 (nata
obpamenus: 15.06.2022). — Pexxum mocTyrma: 1o moArnucKe.

7. Aunpees, C.M. MeToabl MaTeMaTHYECKOTO MOJICITMPOBAHUS IPOMBIIIIIICHHBIX M MEXaTPOHHBIX
cucteM ynpapieHus: npakTukym [Tekcr]: yueOnoe mocodue / C.M. Aunapee, B.P. T'acuspos. -
Maruuroropck: M3n-so Marauroropek. roc. TexH. yH-ta uM. .M. Hocoma, 2019. 105 c. ISBN
978-5-9967-1739-2

8. Auapees, C. M. MonenupoBanue 00bEKTOB U CUCTEM yIpaBlieHus : yueOHoe mocodue / C. M.
AngnpeeB ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1 anektpon. ont. auck (CD-ROM). - 3aru. ¢ TuTy.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/333
7.pdf&view=true (mara obpamenus: 14.06.2022). - MakpooObekr. - TekcT : 31ekTpoHHBIA. - ISBN
978-5-9967-1028-7. - CBenenust noctynHbl Takxe Ha CD-ROM.

r) [Iporpammuoe o0ecnieuenne u UHTEpHET-pecypChI:

IIporpammHoe o0ecriedyeHue

Haunmenosanue I10 Ne norosopa Cpoxk neiicTBuS TULIECH3UU
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MS Office 2007 1x, 135 4117.09.2007 Gecepouo
Professional
7Zip CBOOOJTHO 0OeccpouHO
Buptyanbnbiit
CTCH]I CHCTEMBI
aBTOMAaTHYECKOIro |CBHACTCIILCTBO 6ECCDOYHO
YIpaBIEHUS Ne2013612340 p
TEXHOJIOTHYCCKHM
apamMmeTpom
Eclipse CBOOOIHO 0ECCPOYHO
ABC Pascal CBO0OOJTHO 0OCCCPOYHO
MAXIMA CcBOOOIHO 0ECCPOYHO
Bbpayzep Mozilla |cBoG0ogHO 6eCChOMHO
Firefox pacupoctpansemoe [10 P
FAR Manager CBOOOIHO 0ECCPOYHO
Scilab cBOOOIHO
Computation 6eccpodHo
! pacmpoctpansiemoe [10
Engine
Anaconda Python [cB0601HO OECCPOIHO
NetEmul CBO0OOJTHO 0OCCCPOYHO
IIpodeccnonanbublie 6a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI
Hassanue xypca CchlIKa
MesxnyHapoaHast 0aza  TIOJHOTEKCTOBBIX http:/link.springer.com/
ypHaIoB Springer Journals ) -SPrInger.
MexnynapoaHas pedepatuBHas u http://scopus.com
MOJHOTEKCTOBAs CIpaBouHass 0a3a JaHHBIX ) )
IMIEKTPOHHEIE pecypebt bnbimoteri MITY uv. https://magtu.informsystema.ru/Marc.html?locale=ru
[".1. HocoBa
Hanmonanbuas
uHdopmMarmonno-anaautuueckass cuctema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOTO ITMTHUPOBAHUS

9 MaTepuaibHO-TeXHUYECKOE o0ecrieyeHne TUCIUILTHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUIUINHBI BKITIOUACT:

VY4eOHbIe ayTUTOPUH [Tl IPOBEICHUS 3aHATHH JIEKIMOHHOTO THIa (MyIbTUMEINIHbIE CPEACTBA
XpaHEeHUs, Iepeaadn U MpeACTaBICHHU HHPopManun). a. 437

[Momemnienuss anst camocTosTeNbHOW paboTel oOyuatommxcs (IlepcoHanbHBIE KOMITBIOTEPHI C
nmaketom MS  Office, BbixomomMm B  HMHTEpHET W C  JOCTYIIOM B  3JEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA)

VY4eOHble ayIMTOPUH AJIsl TPYIIOBBIX U UHIMBUAYAIbHBIX KOHCYIbTALUHI, TEKYIIETO KOHTPOJIS U
IIPOMEXYTOUHBIX KOHCYNbTalMi ([ocka, MyaTbTUMEAUHHBIN IPOEKTOD, 3KpaH) a.448

[Tomemenne nasi XpaHeHUs W TPO(HIIAKTHYECKOTO OOCITYXKHBaHHs YYEOHOTO 00O0pYyIOBaHUS
(Crenmaxxu 17151 XpaHeHUs1 y4eOHO-METOIMUECKUN TOKYMEHTaluN) a. 445

VYuyebHast ayauTopus A8 NPOBEACHHMS NPAKTUYECKUX 3aHATUH: KOMIIBIOTEPHBIM Kjacc
(ITepconanpubie  KOMIBIOTEPHI ¢ maketom MS Office, Beixogom B MHTEpHET W ¢ JOCTYIIOM B
AIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA) a.448
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IIpuinoxenue 1

6. YueOHO-MeTOAUYeCKOe o0ecleueHrne CaMOCTOATEIbHO PadoThl 00y4a0IIMXCS.

ITo quctunumue «Pa3paboTka m(POBBIX ABOHHUKOB B METAILTYPTUU» PEIYCMOTPEHA ayAUTOPHAS U

BHEAYJUTOPHAs! CAMOCTOSITeNbHAs paboTa 00yJaromuXxCsl.

AYI[I/ITopHa}I CaMOCTOATEIbHAA pa60Ta CTYyAE€HTOB Ha IMPAKTUYECKUX 3aHATHUAX IIPOUCXOANT
104, KOHTPOJIEM IIpEImogaBaTe/IA B XOA€ BbBIIIOJHEHHUA ITPAKTHYCCKUX pa60T, IIpHu pPEIICHNH
3a/1a4 1 BbIIIOJIHEHHUHN ynan{HeHHﬁ, KOTOPbBIE IJIA CTYAECHTOB OIIpEAC/IACT IIPpEIIogaBaTellb.

BHeay,Z[I/ITOpHaH CaMOCTOATEJIbHAA pa60Ta OCYIIIECTBJIAETCA B BUE HpOpa6OTKI/I MaTepuasia

IIPAKTUYECKUX SaHHTHﬁ,
InpemnogaBaTeyIEM.

BBITIOJTHEHUA JOMAIITHUX SaﬂaHI/Iﬁ U IIpU KOHCYJbTaUAX C

Tema npakTHyeckoi
padoThbI

Bonpocel 111 yCTHOIO onpoca

OmnepaTopsl 1 PyHKITUN
s3bika Python

1. [lepeuncnure onepaTopsl si3bika Python
2. Beruncnute Beipakenne a+b”2, ucmonb3ys BBOJ 3HAUCHUM C

TepMHUHAaJa

3. YUto Takoe koHKateHanus cTpok? [IpuBeauTe npuMep KOHKATCHIUH.

I_II/IKJ'IBI " BETBJICHUS

1. Tlonyuute B popMe TaGIUIBI pellieHHe YPaBHEHUS V = ax” +bx + ¢
2. Kakue BUIBI IUKIOB HCTONB3YIOTCS. [IpuBenuTe OI0K-CXeMbl BCexX

BU/IOB LIMKJIOB.
3. UYro Ttakoe BerBieHue B mporpamme? Kakue BUIbI BETBIICHUS
ucnop3yrores? [IpuBeauTe mpuMepsl BETBICHUM.

4. Yto Takoe pexypcusi? [IpuBeaure npumep peKypCUBHOTO aJITOPUTMA.

O6paboTka JaHHBIX

1. Kak mosry4uTh TaHHBIE U3 BHEITHETO HCTOYHHUKA?
2. Kak BBINOJHUTB cOPTUPOBKY AaHHBIX? [IpuBeaure 610K-cxemy

QJITOPUTMa COPTUPOBKH.
3. Kak npoBecTy onpeaesneHus CTaTUCTUYECKUX NTapaMeTPOB JTaHHBIX ?

[TpuBenuTe MpuMeEphl CTATUCTUIECKON 00pabOTKH.

Hcnonp3oBaHue 6UOIMOTEK

1. Kak 3arpy3utb OMOJIHOTEKY AJIsl HCTIOJIb30BaHUE € (PyHKIUI?

2. Kakune OMOIMOTEKH MCTIONB3YIOTCS ISl CTATUCTHYECKON 00paboTKH,
MaTEeMaTHYECKUX BBIUYMCICHUN U BU3YAIU3AINH JAaHHBIX?

3. Hcnonp3yst OubnmuoTedHbie (YHKIHMH OMpeneanTe Kod(OQHUIueHTh
PErpecCUOHHOTO YPaBHEHHUS

4. PemmuTe cuCTeMy JHMHEHHBIX YpaBHEHWW MCHOJB3yS (YHKIIUH
OuOIMOTEKH NUMpY.

BPISyaJ'II/I?)aI_[I/I?{ JaHHBIX

1. Kakue Qopmbl BU3yanu3alMy JaHHBIX MOXKHO TOJYYUTh dYepe3
oubmoTeKy?

2. Kak Ha rpadukax C SKCIEPHUMEHTAJIbHBIMU JaHHBIMU YyKa3aTb
BEJIMYMHY CPEIHEKBAPaTUYHOr0 OTKJIOHEeHu:? [IpuBeanTe npumep.

3. Ilo 3amanHOMy Ha0Opy HaHHBIM IIOCTPOWTE THUCTOIpaMMy
pacnpenieneHusl IUIOTHOCTH BepoATHOCTH. JloOaBbTe Ha auarpaMmy
0003Ha4eHUsl CTOIOIOB

Metoabl MaIIMHHOTO
00ydeHust 1 00paboTKH
AHHBIX

1. TlepeuncnuTe OCHOBHBIC BU/IbI BBIJCSIOTCS B MAIIMHHOM OOYUYCHHUH.
[TosicHuTe KAkl BUJT MAIIMHHOTO OOYYEHUS ¥ IPUBEAUTE ITPUMED.
2. Kakue kiIroueBbie 3a1a4 BBIICIAIOT B METOIaX MAITHHHOTO
oOydenus?
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Tema npakTu4eckoi
padoTshI

Bomnpocsl 1151 yCTHOTO onpoca

3. Kakune 6ubimoTekn peaanu3yloT MallTuHHOE O0y4YeHHE?

4. IIpuBeauTe MpUMEPHI 33/1a4, PEIIAEMbIX KIIACCUYECKIMHU METOaMHU
MaImHHOTO 00y4eHus. [IpuBenuTe mpuMep MporpaMMBbl BBITOTHSIOIICH
KJIACCH(PUKAIIUIO JTaHHBIX

ITocTranoBKa dKCnIEpUMEHTA U
CTaTUCTUYECKUI aHAIIN3

1. Uto Takoe aKTUBHBIN M TACCUBHBIN AKCEPUMEHT?

2. Kak copmupoBath MaTpully IIIAHUPOBAHUS YKCIIEPUMEHTA TIEPBOTO
nopsiaka? [lpusenure npumep

3. IIpo 3agaHHBIM JTAaHHBIM IPOBEICHHOIO SKCIIEPUMEHTA ONPEICIUTE
ypaBHEHHUSA CTaTUCTHUYECKOM 3aBUcuMocTH. [IpuBennTe npumep
MporpaMmsal pcajn3aluu OIpCaACICHUs CTaTUCTUYECCKOU MOOCIn
nporecca.

4. Kakue oCHOBHEBIE KpUTCPHUHU aACKBATHOCTH UCIIOJIB3YIOTCA AJI OLCHKHA
aJICKBaTHOCTH MOJIYYEHHOM cTaTucTHYecKo moaenu. [IpuBenure
PUMEPHI OIICHKHU aICKBAaTHOCTH JJIs1 KOOPPUIIMEHTOB ypaBHEHUS U
caMO# MOJIeIu

MeTo/1bl HCKYCCTBEHHOTO
HNHTCJIJICKTA

1. [Tepeuncnure KnaccupuKaIUO METOA0B HCKYCCTBEHHOTO
HUHTCJIJICKTA.

2. B kakux 0051acTsX MOTYT UCIIOJIb30BAaThCsl pa3IMyuHbIe KJIaCCh
HHTCJUICKTYaJIbHBIX cucrem?

3. Kakue Bubl 00y4eHHs U JUI KaKUX KJIAaCCOB CUCTEM UCIOIb3YIOTCS
MCTOJbI HCKYCCTBCHHOI'O HHTEJIEKTA?

Peanu3zanust nCKyCCTBEHHOM
HEUPOHHOU CETH

1. YUto Takoe nepcentpon? Kakue 37€MEHTBI BXOJAT B IEPCENTPOH?
2. Yro Ttakoe aktuBanuoHHas pyHkuus? [IpuBeauTe OCHOBHBIE
BapHAHThHI aKTUBAIIMOHHBIX (DYHKUINN

3. Kakyto (hyHKIIHIO BBIIOHSIOT «Becay HelpoHa?

4. Y10 TaKoe CKPBITHIN CJI0M nepcenTpoHa?

5. Jlns Kakux 1enei ucnoiabp3yercst ooydaromiast Beroopka? Kak
HeoOXoaruMO GOopMUPOBATH 00YJAIOIITYIO BEIOOPKY?

6. Kak dopmMupoBaTh AMHAMUYECKHE 3JIEMEHTHI C HCIIOJIb30BaHUEM
HMCKYCCTBEHHOU HEHPOHHOM ceTn?

7. Kakoii crioco6 ucnonb3yetcs 1y o0yueHus HelHpoHHOI cetn? B yem
3aKJII0YaeTCsl OCHOBHAS HJies ATOro crocoda?

8. 3anmmuTe B 00I1IeM BUE BhIpaXKEHHUE [T pacyeTa OUIMOKH B
cKpbIThIX cinosix MTHC

MOI[GJ'II/I CTaTHYCCKHUX CHUCTEM

1. Yto Takoe craTM4ecKast XapaKTepUCTHUKA CUCTEMBI?
2. [IpuBenure KIaccu(pUKAIUIO CTATHYECKUX XapaKTEPUCTHK CUCTEM?
3. 3anumuTe ypaBHEHHUE CTATHUECKOW XapaKTEePUCTUKHU B 00IIEM BHUJIC B
¢dbopMe oTMHOMA N-0¥ CTETIeHU
4. Kakue MeTonbl UCHOJB3YIOTCS Ui ONpeleieHHus Kod(PPHUIHEHTOB
MIOJINHOMAa CTAaTUYECKOW XapaKTEpUCTHKU IO AKCIEPUMEHTAIbHBIM
TaHHBIM?
5. 3anumuTe QYHKIIMOHAI METOa HAUMEHBIINX KBAJpPaTOB.
6. IlpuBenure OJOK-CXEMy TOHUCKOBOTO aJTrOpUTMa OMpEICICHUS
KO3 PHUIHUEHTOB MOJMHOMA PETPECCUOHHOTO YPAaBHEHHS.
7. UTo Takoe JUHUS perpeccun’?
8. anumuTe GopMyIsl 4151 ornpeeneHus Ko3(hHUIMeHToB
perpeccuoHHOro ypaBHeHust metojoM Kpamepa.

Pemenue
nuddepeHITNATBHBIX
ypaBHEHUH B CUCTEME

1. O0mias cTpykTypa pemeHus udepeHInaIbHOr0 YpaBHEHUS B
dbopMe CTPYKTYPHOH CXEMBI
2. Kak 3aaTh HauagbHbIe 3HAYEHUSI UHTETPATOPOB?

14




Tema npakTu4eckoi

Bomnpocsl 1151 yCTHOTO onpoca

padoTshI
BU3YaJIbHOTO 3. Kakue Bu3yabHbIE 3B€HbSI UCIIOIB3YIOTCS JJIs1 MOJEIUPOBAHUS
MO/1eJIUPOBaHUA IUHAMUYECKHUX cucTeM?

4. Kak BbIOMpaETCsl YMCICHHBI METOI UHTETPUPOBAHMSI?
5. Kak 3amaercst BpeMsi MHTETpUpPOBaHUsI?
6. Kak 3amatp macmrab rpaduka GpyHKmmumn?

UucneHHbIe METO/IBI PEIICHUS
nudGepeHITaTbHBIX
YpaBHEHUN TUHAMHYECKUX
cHCTEM

1. Yro Takoe nuddepenunanbHoe ypaBHeHHE?

2. Tlo xkakuMm  TpU3HAKaM  TMPOM3BOAMUTCS  KiacCH(DUKAIUS
i pepeHIMaIbHBIX YpaBHEHUN?

3. Yro Takoe 00bIKHOBEHHOE A depeHInanbpHoe ypaBHeHHE? 3aMuImTe
npumep?

4. Kakoe nuddepeHmanipbHOe ypaBHEHHUE HAa3bIBACTCS ypaBHCHHEM B
YaCTHBIX MPOU3BOIAHBIX?

5. B ueM ornuume nmHEWHBIX auQepeHInaIbHbIX YpPaBHECHHH OT
He-nmuHelHbIx? [IpuBenure npumeps! nuddepeHInalbHbIX ypaBHEHUN
3THUX BHUJIOB.

6. Uro Takoe ogHopoanbie nupdepenuunansubie ypapuenus? [Ipusenu-re
IpUMeEp JTUHEHHOTO OJTHOPOJHOrO AU (HepeHInanbHOr0 ypaBHEHHUS.

7. Kakoit Bung nuddepeHIHANBHBIX  YpaBHEHHH  Ha3bIBaeTCs
HOpMalbHbIM? [IpuBenuTe NpuMep Takou 3anrcCH.

8. 3amumuTe B OOIIEM BHUAE CUCTEMY YPaBHEHHUI MEpBOro MOpsaKa
pa3pelIeHHbIX OTHOCUTENBHO NPOM3BOAHBIX. Kak 3ammmiercs Takas
cUCTeMa B BEKTOpHOM (hopme?

9. IlpuBeaure mpumep 3anucu AU(QPepeHInanbHOr0 ypaBHEHHUS N-0ro
Mopsi/IKa pa3pelieHHOe OTHOCUTENBHO CTapIleil Mpou3BOIHON B (opme
CHCTEMBbl ypaBHEHUH IIEPBOrO MOpsAKa.

10. B kxaxoii popme nosyuarot pemeHus audepeHnnanbHbIX ypaBHeHUN
IIPU UCIIOJIb30BaHUH YMCIECHHBIX METOA0B?

11. Kakoe mnpenmymiecTBO YHCICHHBIX MeTon0B? /B yem cocrout
HE/IOCTaTOK MCIOJb30BaHMUSA YMCIEHHBIX METOJOB IpH IOJyYEHHUU
pemeHust 1udGepeHIaIbLHOT0 ypaBHEHUS ?

12. YTto Ha3bIBAIOT y3/1aMU CETKU MPU MOCTPOCHUH YHMCICHHON CXEMBbI
pemeHust quddepeHaTbHbIX YpaBHEHUN?

MareMaTH4ecKkue MOIEIN
cucteM B popme
«BXOJ-BBIXOJ» C
HUCIIOJIB30BAHUECM

nepeaaToYHbIX (PyHKITHI

TUITOBBIX 2JIECMEHTOB

1. 3anumuTe nepeaaToYHbie PYHKIIMHA TUTIOBBIX 3JIEMEHTOB

2. 3anummTe BBIPAKEHHS Ui YACTOTHBIX XapaKTEPUCTHK THUIOBBIX
3BCHBCB

3. 3anumuTe BBIPAKEHHS IS BPEMEHHBIX XapaKTEPUCTHUK THUIIOBBIX
3BEHBEB.

4. 3anummuTe aNrOPUTM MOJNYYCHHs YHCICHHOTO pacdeTa BPEMEHHBIX
XapaKTePUCTHUK

5. CpaBHUTE BpEMEHHBIE XapPaKTEPUCTHKH THIIOBBIX 3BCHBEB,
MOJyYEHHBIX AHAIUTUYECKH C XapaKTePUCTHUKAMH, TIOJTYyYCHHBIMU
YHUCIIEHHBIM CIIOCOOOM.

6. Kak cdopmupoBaTh cXeMbl B MAaKETe BU3YATHHOTO MOJEITHPOBAHHUS
JUTSL TIOJTYYCHUST BPEMEHHBIX XapaKTEPUCTHK?

7. Kakue (hopMbl MOCTpOSHNE TUHAMHUYECKHX JIEMEHTOB UCTIONB3YIOTCS
B cpene Scilab?

MoenbHO-0pUEeHTUPOBAHHAS
pa3paboTKa IEeMEHTOB
UG POBBIX TBOMHUKOB B
CUCTCMAaxX BU3YaJIbHOI'O

1. Kak peanuzoBats [IU-perymnsatop B SciLab/XCOS ¢ orpannuenuemM Ha
BEIMUUHY, (hOpMHUPYEMYI0 HHTErpupytomiei yacteio? [IpuBenure
MIPUMEP CTPYKTYPHOM CXEMBI.

2. Kak peanmzoBars B SciLab/XCOS nCMONHUTENHHBIN MEXAHU3M C
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Tema npakTu4eckoi
padoTshI

Bomnpocsl 1151 yCTHOTO onpoca

MOACIIUPOBAHUA

OrpaHMYEHUEM Ha IMana3oH xojaa Bana? [IpuBeaure npumep
CTPYKTYPHOM CXEMBI.

3. Kak dhopmupyercs HenmuHelWHas cTaTUYeCKasi XapaKTepUCTHUKa B
SciLab/XCOS.

4. ITpusenute cxemy peanuzanuu LM s ynpaienus
HCIIOJTHUTEJIbHBIM MEXaHU3MOM MOCTOSTHHOM ckopocTu. Kakoe
Ha3HA4YE€HHE 3TOT0 AJIEMEHTA B KOHype?

5. I[IpuBenuTe CTPYKTYpPY KOHTYpa ¢ 00BEKTOM C CAMOBBIPABHUBAHHEM
6. [IpuBenuTe CTPYKTypy KOHTYpa C 00BEKTOM 0€3 CaMOBBIPABHUBAHUS
7. Kak MoaenupyroTcsi TEXHUYECKUE CPEACTBA BXOIAIIME B COCTaB B
KOHTYpE pEeryJIupoBaHus?

MartemMaTtudeckoe
MOJICIIMPOBaHKE IU(PPOBOTO
JIBOMHMKA Mpoliecca HarpeBa

TEIIOTEXHUYCCKU

MAacCHBHOTIO TeJjia

1.Kakue nporecchl SBISIOTCS MPOLECCAMU C PACIIPEAEICHHBIMU
napamerpamu?

2.Kakoit knacc nud depeHnuanbHbIX YpaBHEHUH OMHMCHIBAET TOBEICHNE
00BEKTOB C pacHpeIeICHHBIMU TapaMeTpamu?

3.Yto Takoe cerounas pyHKuusa? [ Kakux meneil ncrnoab3yTes
ceTouHble QYHKIHH?

4.Yem oTiiuaeTcs siIBHasi CXEMbIl YUCJIIEHHOTO PELICHHs YPAaBHEHHUS
MOJIEJIN C pacHpeAe€HHBIMU MapaMeTpaMu OT HEABHOM?

5.YeM omnpezensercs TOYHOCTh PEIIEHUS] YUCIEHHBIM METOJOM IS
Mojiesield 0OBEKTOB C paclpeICTICHHBIMU ITapaMeTpamu’?

[udpossie ABOWHUKH
JMCKPETHBIX MPOIECCOB

1. Kakoii kj1acc MaTeMaTHUECKHUX MOJIEIEH UCIIOIb3YeTCs ISt
HOCTPOEHUS LUPPOBBIX JBOMHUKOB IUCKPETHBIX MPOLIECCOB?

2. Kak npou3BoAMTCS 3alIUCh U PeaTn3alus NEPEKIIOYaroeit
byakIIUNA?

3. Kak npousBoautcst GopMuUpoBaHHE U Iepeiaya CUTHAIOB U(POBOit
TEHH Tpoliecca?

TexHomornueckue
KOHTPOJUIEPHI

1. Kakyto (pyHKIHIO BBITOIHSIOT TEXHOJIOTHYECKHE KOHTPOJUIEPHI B
cOope JaHHBIX C peabHOro mpoiecca?

2. [IpuBeanTe CTPYKTYPHYIO CXeMY Tporiecca ¢ UG POBBIM TBOHHUKOM
Y TEXHOJOTUYECKUM KOHTPOJIEPOM?

3. Kak nepenarorcst aHHbIe UG POBON TEHU B TEXHOIOTHUECKUMA
KOHTpoJuiep? Kakue TeXHUuueCcKre CpecTBa Il 3TOT0 UCIIOIb3YIOTCSA?
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IIpuioxkeHnue 2

7. OneHouHbIe CpeAacTBa AJid IpOoBeAeHUuA npomemy'mqﬂoﬁ arrecranuu

CrpykTypH

BII DJIEMEHT

KOMIIETEHIA
u

[Tnanupyemblie
pe3yabTaThI
oOy4eHus

OneHouHblE CpeCTBA

ITK-4: Cnioco0eH BBINOJHATH 3a1a4H 110 OLCHKE ChIPbSl H METAJIYPrH4eCKOil MPOAYKIUH,
KOPPEKTHPOBATh M KOHTPOJIMPOBATH POM3BOJACTBEHHbIN MPOLECC

IT1K-4.1:

OrneHuBaer
CBIpbE U
METaJUTypTHUeCK

Y10 HPOAYKIHIO,
KOPPEKTUPYET U
KOHTPOJIUPYET
MPOU3BOJCTBEHH
BI TIpolleCC C
000CHOBaHHEM
IPHUHATBIX
TEXHOJIOTHYCSCKH
X U TCXHUYCCKUX
Mep

IlepeyeHb TeopeTHYECKHX BONPOCOB:

1. Kak npou3BoauTCS MOCTAaHOBKA HKCIIEPUMEHTA I OLICHKU
KaueCTBa METAJUTYPrU4eCKON MPOIYKIIUU M0 HECKOJIBKUM
napaMmerpam?

2. IlpuBenute CTPYKTYpPbI CUCTEMbI KOHTPOJISI M YIIPaBICHUS
MIPOIIECCOM, BKJTFOYAIOMIETO TU(PPOBOI JBOMHUK
TEeXHOJOru4eckoro mporecca. [losicante GyHKIMHU Kaxx10ro
3JIeMEHTa CTPYKTYPHI.

3. Kak 1 ¢ oOMOLIbI0 KAKUX CPEJCTB MPOU3BOAUTCS
dbopMHUpOBaHKE YIIPABISIOMNUX BO3ICHCTBHI HA
TEXHOJIOTHYECKUH TIPOLIECC ISl €T0 KOPPEKTUPOBKHU?

IIpumepbl NpaKTUYECKUX 3aJaHUM:
1. [IpuBenuTe GIOK CXeMy aJITOPUTMA U €TO MPOTPAMMHYIO
peanu3anuo s 00pabOTKU JaHHBIX TEXHOJOTHYECKOTO
mpoliecca ¢ Uebio MoaydeHus K03 PUImeHToB
PErpeCCHOHHOIO YpaBHEHUS.

2. ChopmupyiiTe MaTEMaTHYECKYIO MOJICIh KOHTYpa
yIpaBJICHHS TapaMETPOM MPOU3BOJACTBEHHOTO IMpoIIEcca.
BreinonauTe peanu3aiuio MaTeMaTH4ecKoi MOJICNH B
cucreMe CTpykTypHoro mozaenupoBanus Scilab/XCos u
SimlIntech/

3. BeIMOTHUTE CHHTE3 MaTEMaTHYECKON MOJIeNn ITu(POBOTO
JIBOMHMKA Mpoliecca HarpeBa TOHKOTO Tejla B HarpeBaTeIbHOM
[I€4YH, OCYILECTBIISIOLIETO B COOTBETCTBUU CO CIECAYIOLIECH
CTPYKTYPOU TEXHOJIOTMYECKOTO arperara

TrQ

Kanopuiinocts Totepu
rasa Tenna

I

OOBeKT ynpaBIeHHs Ty

Kamepnas —
HarpepaTesbHas neub Te
Harpes|

Pa6ouee
\_ mpocTpancTBo

Knanan

Pacxop rasza
Harpeaemoe Teno
B ——

Iaz U U

Temmneparypa l

Tr
pabouero

NPOCTPAHCTBA
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CrpykrypH

BIN DJIEMEHT

KOMIIETEHIA
u

[Inanupyemblie
pe3yabTaThI
oOy4eHus

OneHouHbIe CpeCTBA

ITK-5: Cnnoco0eH npoBOAUTH AHAJIHM3 TEXHOJIOTHH B MeTAJUIyPru4eCKOM IPOU3BOACTBE €
o0ocHoBaHMEeM 3P (PeKTUBHOCTH MPUHATHIX MeP MO YIPABJICHUIO TEXHOJOTHYeCKUMHU

napaMeTpamMu
[IK-5.1 ITpoBogut Ilepeuenv meopemuueckux 6onpocoe
1 poBoit 1. IlpuBenute CTpyKTypy AuHaMU4ecKkor monenu. Kakue
aHaJIn3 DJIEMEHTHI BXOOAT B I_II/Iq)pOByIO AUHAMHUYCCKYIO MOACJIb
TEXHOJIOTHH B TEXHOJIOTHH Ha MPUMEPE METAJUTYPTUUECKOT0 MPOU3BOICTBA?
Mertamutypruueck | 2. Kakue mapamerpbl MaTeMaTH4E€CKON MOJIETH IS
oM HEIMPEPHIBHON TEXHOJIOTMH MOTYT OBITh IMOJTYyYCHBI B
MIPOU3BOJICTBE, pe3yJbTaTe dKCrepumMeHTa’?
HCTIOJIB3YSI 3. Yto Takoe THIIOBLIE BO3AciicTBUA? Kak TUIIOBEIE
MPUKJIaHBIE BO3JECHCTBUS UCIIOIB3YIOTCS I ONPEAETICHUS TUHAMUYECKUX
IporpamMMBbI napameTpoB Iporiecca?

4. KakuMH TUIIOBBIMU JUHAMHWYCCKNMHU 3BCHbIMU MOKET 6BITI>
OIMCaHa TMHAMUKA METAJUTypTrU4ecKoro (Mpou3BOICTBEHHOTO)
npoliecca rnpu pa3padorke nudpoBoro TBONHUKA?

5. Kak noyiyguTh CTaTHYECKHUE XapaKTEPUCTUKH Mpolecca U
NPOBECTU UX HUPPOBYIO CUMYIIALUIO?

Ilpumepovl npakmuueckux 3a0anuil

1. Onpenenure, 11 Kakoro Au(pHepeHInaNIbHOr0 ypaBHEHUS
JUHAMHAYECKON MOJIEIIH II0Jy4E€HHAas CTPYKTypHas cxema B
SciLab

—-ﬁjgi{:\;’w)

2. CocTaBbTe CTPYKTYPHYIO CXEMY IJI peaiu3aliu
MaTeMaTH4eCKON MOJEIH, OMUChIBaeMOl nuddepeHInanbHbpIM
ypaBHEHHEM

d
d_)‘}t:K” (x—KCy)
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CrpykrypH

BIN DJIEMEHT

KOMIIETEHIA
u

[Inanupyemblie
pe3yabTaThI
oOy4eHus

OneHouHbIe CpeCTBA

3. Peanu3yiiTe cuctemMy pasHOCTHBIX YPaBHEHUH ISl ONMCAHUS
MaTeMaTUYECKON MOJENH, IPEACTABIEHHOW CTPYKTYPHOU
cXeMou

@

4. J1ns 3a1aHHOM CTPYKTYpPbI HICKYCCTBEHHON HEMPOHHOM CETH
3alUIINTE MaTEMATHYECKOE BBIPA)KEHHE CBA3H MEXAY BXOIOM
X u BbIxozioM Y B opme Y(X)

Y

Y

@(Sk)

IIK-6: Crioco0eH ocymecTBJIsT
METAJLUTYPru4ecKoi MpoayKIun

b YIIPABJC€HHUE TEXHOJOIHY€CKUM ITPOLECCOM IO MOJTYYCHHU IO

TIK-6.1:

Ocy1iecTBIsIeT
yIIpaBJICHHE
TCXHOJIOTHYCCKUM
[TPOIIECCOM I10
[MOJTy4CHUIO
MEeTaUTyprHIeCcKo
i IPOAYKLIIUU

Hepeqenb meopemuuecKux 6onpocoe

1. TlpuBenute mudpoBLIE MOJCTH KOHTYPOB
pEeryaupoBaHus C 3aMKHYTBIM U Pa30MKHYTBIM
KOHTYPOM CaMOHAaCTPOUKHU.

2. Ilepeunciure CcHocoObl MaTEMaTHYECKOTO OIHCAHMUS]
TEXHOJIOTHYECKUX CUCTEM YIIPABIEHUS U UX IJIEMEHTOB.

3. LudpoBbie MOaeNN 3aMKHYTBIX CUCTEM PEryJIHUpPOBaHUSI.
[TpuHIMIBI WCTONB30BaHUE HU(GPOBOTO JBOMHHKA B
3aMKHYTOM KOHTYpE PEeryJIHpOBaHMUS.

4. Hudpossie MOJETU JIBYXKOHTYPHBIX CUCTEM|
yIpaBICHUS MPOLIECCOM. [Ipunuun paboThI
JTBYXKOHTYPHBIX CHUCTEM H (opMHUpoBaHHE HHU(PPOBOH
TEHU B 3TUX CUCTEMaX.
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CrpykrypH

BIN DJIEMEHT

KOMIIETEHIA
u

[Inanupyemblie
pE3yJIbTAThI
oOy4eHus

OneHouHbIe CpeCTBA

5. Mopnenun TtHma «BXOI-BBIXOI», CTPYKTypa MOJENH,
ompeieNieHue M 3amuch NepeNaToyHbIX  (yHKIU
Mozenu. Mcnonb30BaHME MOJENN «BXOA-BBIXOI» IpH
MIPOEKTUPOBAHUH U (POBBIX JIBOMTHUKOB
TEXHOJIOTUYECKOI0 MpolLiecca.

6. CrpykTypa 1udpOBOro JIBOWHHUKA IOCTPOSHHOTO HAa|
ocHose MTHC.

I[IpakTuyeckue 3aaHus

1. PaccMoTpuTe MOBeAEHNUE CUCTEMBI M COCTAaBUTh MOJENb
[1(pOBOrO JTBOMHMKA MpoIlecca HATIOJHEHMs 0aka B BHIIE
muHeliHoro qudGepeHnnanTbHOT0 YpaBHEHUS TSl IBYX
BapraHTOB Mpoliecca.. [[pou3BecTr YUCICHHOE pelIeHne
morydeHHOTO Au(depeHITnaIbHOTO YPaBHEHHS.

N qi

—

L] LI

2. Jns 3a1aHHOM CTPYKTYPHOM CXEMBI IIU(GPOBOTO TBOMHHUKA
HEKOT0 IMHAMHYECKOTO MPOoLecca NPUBEIUTE MAaTEMAaTHYECKOE
OIMCAaHUs €ro MOBEICHUs B orepaTopHO popme

x(x) 1 1 y(x)
’(EZ) | TPl T,p

A

A

TsP+1

3. 1nst 3ajaHHOM MOJIETTU CUCTEMBI B MATPUYHOM yIIpaBiisieMOn
(dhopme MoTydnuTe MOJICIb B ONIEpaTOPHOH (hOpME U 3aITUIITUTE
CUCTEMY Pa3HOCTHBIX ypaBHEHUH 1t HOPMUPOBAHUS

(11 (POBOro JBOMHHUKA CUCTEMBI

o 1 o0 0
Ag=|0 0 1|, By=[0,Cy=[3 4 1]
—40 -38 -11 1
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CrpykrypH

N [Inanupyemblie
bIN DJIEMCHT
pE3yJIbTAThI OueHouHbIe CpeACTBa
KOMIIETEHIIH
" oOy4eHus

4. IlpuBenure  npumep  peaM3alMd  PErPECCHOHHOM]
HeiipoceTeBol Moaenu U(POBOro JBOMHHMKA, HACTpaUBaEMOU
(oOydaemoif) o KCIEePUMEHTATBHBIM JIAaHHBIM TTpOIIecca.

5. ChopmupyiiTe airOpUTM YUCIEHHOTO MOJICIIUPOBAHNE
porecca Juist u(poBOTro IBOHHUKA MHEPIIMOHHOTO 3B€Ha 1-0r0
[OpsiIKa CO CTPYKTYPHOM CXeMOit

x(t) ¥(T)

5. 11 CHCTEMBI YMCIIEHHBIN YPAHEHUN OMKUCHIBAIOIINX
TMHAMUKY U POBOTO TBOMHUKA, 3aJaHHBIX B PEKYPEHTHOM
(dhopMe pazpaboTaiiTe aTOPUTM BBIYUCIICHUN. Peannsyiite
QITOPHUTM M TIOJyYUTE PEIICHHS B BUJE Tpaduka GyHKIIHN

h
Yoy = E'(xm — Vi~ 2y2(i) ) + Vo

Mgy = h’yz(i+1) + Vi

6. BeimomHuTE peanu3aiuio MOIeIH UG POBOro ABOWHHUKA B

ScilLab. [TonyunTe nepexoaHbie MPOIECCHl B HEM.

L. =T =13 Foie !
M R T

e , 0.6 % (12 ¢ s+ 1) 1 1
HJ—’—:‘EH 2+ mﬁw_ T il

0) Ilopsanok nmpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIMHU, IOKA3ATEJIM U KPUTEPUH
OLICHMBAHMSA:
[Ipomexxyrounast arrectanus no gucuuiuinHe «Pa3paboTka nudpoBHIX JIBOWHUKOB B

MCTAJUTYPTHUN» BKIHOYACT TCOPCTUUCCKHUC BOIPOCHI, MO3BOJIAIONINEC OLICHUTL YPOBCHL YCBOCHUA
0o0y4aroIMMuUCs 3HaHUH, U IPAKTHYECKUE 3aJJaHusl, BBISBIISIONINE CTENEHb CPOPMUPOBAHHOCTHU
YMEHUH 1 BIIAJCHUH, TPOBOIUTCS B (hopme 3aueTa.

Ilokazamenu u Kpumepuu ouenueanus jauema:

Kpurepun oreHkn (B COOTBETCTBMM € (DOPMHUPYEMBIMH  KOMIICTCHIMSIMH |
TJIAHUPYEMBIMHU Pe3yJIbTaTaMu OOYyUCHHS ):

—@GaYTECHO» — CTYACHT A0JI’)KCH 3HATDH CnocoobI U METOAMKHU YIIPABJCHUA MPOCKTOM HA BCEM
ITane €ro KU3HCEHHOro HUKJIa; 3HaTb COCTaB U IIOPHAAOK pa3pa60TKn METOAUYECCKHUX H
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HOPMATHUBHBLIX JAOKYMCHTOB, TeXHHIeCKOH JOKYMEHTAUU B odJacTn aBTOMaTH3aluHU
TEXHOJOTHYE€CKHUX MPOoHecCoOB U IMNMPOU3BOJACTB, B TOM YHCJI€ II0 KU3HCHHOMY IUKJY
NPOAYKIHUH U €€ KAYECTBY,;

—«HE€ 3a4YTCHO» — CTYACHT HE€ MOKET MOKa3aTb 3HAHUA HA YPOBHE BOCHPOM3BCACHUA H
00bSICHEeHUS I/IH(l)OpMaHI/II/I, HE MOXKET MOKa3aTb HMHTCNJICKTYAJbHbIC HABBIKH PCIICHHA
MPOCTHIX 3a1a4.
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