MI/IHI/ICTEPCTBO HAYKW U BBICHIEI'O OBPA3OBAHVS
POCCHUNCKOU OEJIEPALINA

DeiepanbHOE rocyapeTBEHHOE OI0/DKETHOE 00pa30oBaTeIbHOE YUPEKICHHE
BBICIIETO 00pa3oBaHus
«MarauToropckuit rocy 1apcTBEHHBIH TeXHUYEeCKHH yHuBepeuTeT uM. I".J1. Hocoray

"YTBEPXIAIO
HpeKTOp UDOuAC
¢aa B. P XpamIuH

70.02.2023 r.

PABOYAS ITPOI'PAMMA AU CHUITJIMHBI (MOJTY JISI)

PA3PABOTKA ITH®POBbIX JBOUHHKOB B METAJIJTYPI HH

HarpasieHue noAroToBKH (CHENUaTbHOCTE)
22.03.02 Metamnyprus

Hamnpasnennocts (mpoduib/criennanu3arus) mporpaMmmal
Texnonorun u nudpoBoe yrpasieHne MPOIECCaMy TPOM3BOACTBA YePHBIX METAJUIOB U CIIJIABOB

VpoBeHb BbIciIero o0pazoBanus - Gakasappuar

®opma o0yueHus
3a04Has

Wucrutyt/ paxynprer  VHCTUTYT SHEPreTHKH M ABTOMATH3MPOBAHHBIX CHCTEM
Kagenpa ABTOMATH3UPOBAHHBIX CUCTEM YTIPABJICHHUS

Kypc 3,4

MaruuToropck
2023 rox



PaGowas mporpamma cocrasiena Ha ocHoe @I'OC BO - GakanaBpuart 1o HarnpasJICHHIO
noarorosku 22.03.02 Metautyprust (npukas MunoGprayku Pocenn ot 02.06.2020 r. Ne 702)

PaGouass mporpaMma paccMOTpeHa M Oj00peHa  Ha 3aceaHuH  Kaeapbl
ABTOMATH3HPOBAHHBIX CUCTEM YIIPABJICHUS

25.01.2023, mporoxos Ne 7 M

3aB. kadeapoi o) ~~/ _ C.M. Anzpees
PaGouas nporpaMMa on06pena metouueckoit komuccuei UOnAC ' i
40.02.2023 . mporokoi Ne7 ,)// *

Hpen,cenaTem( B.P. Xpamiuun
CornacoBaHo:
3as. kadeapoit MeTayutypruy 1 XMMHYECKUX TEXHOJIO!

A.C. XapueHKo

PaGouast mporpamMma cocTaBjieHa: }W .
3aB. Kadenpoit ACY, 1-p TeXH. HayK & P4 C.M. Anjapees
Penensent:

3aM. m@p. opa,. 3AO "KoncOM  CKC" ,  KaHja.  TexXH.  Hayk

/W” IOTI Bonmyxoa



JIucr aktyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2024 - 2025
y4eOHOM roly Ha 3aceJaHuu Kageapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM rojy Ha 3acelaHuu Kapeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPABICHHUS

[Iporokonm oT 20 . Ne
3aB. kadeapoii C.M. Annpeen

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YITPABICHHS

[Iporokom ot 20 . Ne

3aB. kadeapoii C.M.XHI{peeB

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.M.KHszeeB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM 'Oy Ha 3aceaHuu Kapeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.M._AHI[peeB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enstmu ocBoeHUst TUCHUIUIMHBI «Pa3paboTka MUGPOBEIX TBOWHUKOB B METAJLUIyPTUN
SBISIFOTCS ~ Pa3BUTHE  MPOQPECCHOHAIBHBIX  KOMIETEHIMH B 00JacTH  NPUMCHECHHS
MaTEeMAaTHYECKOTO amnmapara ¥ BBIYMCIUTEIBHBIX METOJOB CO3/aHus HU(POBBIX JIBOWHUKOB
MAPOTEXHOJIOTHH, a Tak)Ke IPOBEICHUS BBIYUCIHUTEIBHBIX SKCIEPUMEHTOB M HWHTETPAIMH
1M (GPOBBIX JBOMHUKOB B CUCTEMY YIIPABJICHUS TEXHOJIOTHEH.

2 MecTo TUCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/ibHOIi MporpaMMbl

Huctumumaa Pa3paboTrka nu(poBBIX ABOWHHUKOB B METAUTyprHHM BXOJUT B YacTb
y4eOHOro 1miaHa GopMupyemMyro yyacTHUKaMu 00pa30BaTeIbHbIX OTHOIIEHUI 00pa3oBaTeIbHON
IIPOrpaMMBI.

Jns  W3yd4eHus  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUs),
chOopMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS AUCIUTUTUH/ TPAKTUK:

WNudopmarrka 1 HHGOPMALIMOHHBIE TEXHOJIOTUU

OCHOBBI METAJITypru4eCcKOro NpoOM3BOACTBA

Maremaruka

Tennoduzuka

MareMaTnueckuil aHau3

KoMIbroTepHbIe METO/IBI TPOEKTUPOBAHMS YIEMEHTOB METAJLTypPrU4eCKHX MeYei

OCHOBBI aNTOPUTMH3AIIH U CO3/IaHKE U (PPOBBIX MOIETIEH

Mertainypruueckas TeIJIOTEXHUKA

KoMIbroTepHbie METOABI IPOEKTUPOBAHHS METAJLTYPIrMUYECKHUX LIEXOB

Mertoas! HcclleIOBaHNs MaTEPUAIIOB U ITPOLIECCOB

3HaHus (YMeHMs, BIIaJIeHUs ), OJyUYeHHbIE NMPH U3YYEHUU JaHHOM TUCHMIUIMHBI OyIyT
HEOOXOUMBI 17151 U3YUYEHUSI JUCIUILIINH/TIPAKTHUK:

Metoasl KOHTPOJIS JOMEHHOTO Ipo1ecca

VYipaBineHue TEXHOJIOTMYECKUMU IIPOLECCaMU IIPOU3BOACTBA YyT'yHa B JJOMEHHBIX IT€4ax

MonenrpoBaHue MPOLECCOB U 0ObEKTOB B METAJLTypIHH
[udposu3zarys NporeccoB NPOU3BOJICTBA YEPHBIX METAIIIIOB
OcHoBbI IM(PpOBU3ALIMY B IPOU3BOACTBE IPOKATHOMN MPOIYKIMH

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbTare ocBOeHMs TUCHMIUIMHBI (Monynsi) «Pa3paboTka nuppoBbIX ABOWHUKOB B
METaJUTyprumn» 00ydarouNics JOJDKEH 001a1aTh CIIEAYOIMMHA KOMIIETEHIIUSAMU:

KO,}I HHJIUKaTopa I/IH}II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

[1K-4 CnocoOeH BBIMONHATH 33Ja4M MO OLEHKE CBHIPbS U METAITyprU4YecKOM MpOIyKIIMH,
KOPPEKTUPOBATh M KOHTPOJIUPOBATh MPOU3BOJCTBEHHBIN MpoLIece

[1K-4.1 OneHuBaeT Chlpb€ M METAUIYPTUYECKYHO IPOIYKILUIO, KOPPEKTHPYET U
KOHTPOJIMPYET MPOU3BOJACTBEHHBIA MHpoIecc ¢ 00OCHOBAHHWEM MPUHATHIX
TEXHOJOTUYECKUX ¥ TEXHUYECKUX MED

[IK-5 CrocobeH mMpoBOIUTH aHAINW3 TEXHOJOTHH B METATYPIrMUYECKOM MPOU3BOJCTBE C
o0ocHOBaHHEM A(P(GEKTUBHOCTH TMPUHATHIX MEp IO YIPABICHUIO TEXHOJIOTHYECKUMHU
napaMeTpamMu

ITIK-5.1 [IpoBomuT 1M@pPOBOH aHAIM3 TEXHOJOTHMA B  METALTYyprU4eCcKOM
IIPOU3BOJICTBE, UCIIOJIB3Ys MPHUKJIAAHBIE IPOTPAMMEBI

[IK-6 CrocoOeH OCyIIECTBIATh YIPABICHUE TEXHOJOTHYECKHM TIPOIECCOM IO IMOIYUYEHHUIO
METAIUTYPTUISCKON IPOAYKIINU

[1K-6.1 OcymecTBIISIET YIIPABICHUE TEXHOJIOTMYECKUM MPOLECCOM IO




MOJTYYEHHIO METAJUTYPrUUeCKOM IPOIYKIMH




4. CTpyKTypa, 00bEM U COiep KaHNe TUCUMTLTHHBI (MOIYJIs1)
OO0mmast Tpy10eMKOCTh JUCIHILIUHBI COCTaBIsAeT 9 3aueTHBIX eauHuI 324 akaj. 9acoB, B TOM

qHUCIIe:

— KOHTaKTHas pabora — 23,5 akaj. 4acoB:
— ayauTOpHas — 22 aKaJl. 4acos;

— BHeayauTopHas — 1,5 akaji. 4acos;

— camocTosTenpHas padota — 288,8 aka. yacos;

— B (JOpMeE MPaKTHUUECKOM MOATOTOBKY — 2 aKaJl. 4ac;

— MOATroTOBKa K 3auéty — 11,7 akaz. yac
dopma arTecTaluHy - 3a4eT

AynutopHast 3 e
KOHTaKTHas paboTa E = dopma TeKyIero
=
B aKaj. yacax (2] Bun KOHTPOJIS
Paznen/ tema 2 (B axan. yacax) = . P Kon
> 3 © | caMOoCTOATENBHOM | yCIIeBaeMOCTH U
JUCLUTUTAHBI R £ © . | KomnereHuUK
g & paboThI MIPOMEKYTOUHON
Tex. mab. | MmpaxT. =9 aTTecTalyy
3aH. 3aH. | O &
1. [IporpammupoBanue U
ANTOPUTMU3AINA 3a1a4
yIpaBJICHHS
N3yuenune
JUTEPATYPHI.
Iloaroroska k
11 OcHOBHbIE BUIBI BBITIOJTHEHUIO VYeTHbI onpoc 1o
TUIOBBIX aJITOPUTMOB. MIPAKTUYECKOH e3yJbTaTamMm
P 1 111 | 6 P pesy , TK-6.1
Metoast pa3paboTku paboTHL. MPaKTUIECKOU
AITOPUTMOB. IToxroroka paboThI
oTyera 1o
TIPaKTHYECKON
pabote
N3zyuenue
JUTEPATYPHI.
[Moaroroska k
BBIIIOJIHEHHUIO VYceTHBII onpoc 1o
1.2 CuHTakcuc  s3bIKa o
MIPAKTHYECKOI pe3ynbTaTtam IK-5.1,
pOrpaMMHUPOBAHHSI. 3 8 .
paboTHL. MPAKTHIECKOMN I1K-6.1
CTpyKTypsl 1 OUOIHOTEKH.
ITonroroBka paboThI
oTyera 1o
MPaKTHYECKOU
pabore
N3yuenue
JUTEPATYPHI.
[Moaroroska k
BBIIIOJIHEHHUIO VYceTHBII onpoc 1o
1.3 TloHsTHS yHpaBlICHUSL. o
MIPAKTHYECKOI pe3ynbTaTtam IK-5.1,
ANroputmMbl  ynpasJiICHHs 1 /11 8 M
paboTHL. MPAKTHYECKOMN I1K-6.1
[POIIeCCaMu.
IMoxroroBka padoThI
oTyera 1o
TIPaKTHIECKOI
pabote




1.4 Peanmuzanus
BBIYHCIIMTEIBHBIX
npouenyp B IPHUKIAJIHOM
MIPOTPaMMHUPOBAHUH.

10

Nzyuenne
JIUTEPATYPHI.
IlonroroBka
BBINOJIHEHUIO
TIPaKTHIECKOI
paboThL.
IloaroroBka
oT4eTa 1o
NIPaKTHYECKOMN
pabore

VYceTHBIN onpoc 1o

pe3ympTaTam

MPaKTUYECKOU
paboThI

MK-5.1,
ITK-6.1

15 ITporpamMmHas
peann3anys BH3yalTnu3alii
JIAHHBIX

/11

Nzyuenne
JIUTEPATYPHI.
[Moaroroska k
BBINOJIHEHUIO
TIPaKTHIECKOM
paboThI.
ITonroroska
oTyera 1o
TIPaKTHIECKOM
pabore

VYceTHBIN onpoc 1o
pe3yabTatam
MPaKTUYECKON

padoThI

IK-5.1,
IK-6.1

Wroro no pazneny

3/31

40

2. OCHOBBI
00yYeHHs 1 aHAIN3a JaHHbBIX

MalIuHHOI'O

2.1 OyHkuMM W 3a7a4U
MAaIIUHHOTO 00yueHHS.
Knaccupukanus wmeronos
MAaIIHHHOTO 00yYeHHs

Nzyuenne
JUTEPATYPHI.
[Tonroroska
BBINOJIHEHUIO
TIPaKTHIECKOM
paboTHI.
ITonroroBka
oTyera 1o
MIPAKTHUECKOI
pabore

YcTHBIN onpoc 1o
pe3ynpTaTtam
MpaKTHIECKOH

paboTsI

IK-4.1,
IK-5.1

2.2 Coop u obpaboTka
JaHHbIX. CraTUcTHYeCKHi
aHaJIU3 JJaHHBIX

N3yuenune
JIUTEpPaTypHI.
[ToaroroBka k
BBITIOJTHEHUIO
MPaKTHYECKOU
paboTHI.
ITonroroBka
oTueTa 1o
MPaKTHYECKOU
pabore

YcTHBI onpoc 1o
pe3yJbTaTam
MPaKTHIECKOH
paboTsI

[1K-4.1,
IK-5.1

2.3 CraTtucTHYecKue
MOJIENH TIPOIIECCOB.

12

N3yuenue
JUTEPaTypHI.
ITonroroBka x
BBITIOJTHEHUIO
MPaKTHYECKOU
paboTHI.
ITogroroska
oTueTa 1o
MPaKTHYECKOU
pabore

YcTHbIi onpoc 1o
pesyJpTaTam
MIPaKTUUECKON
paboThI

[1K-4.1,
MK-5.1

2.4  OcCHOBHBIE IIOHSTHS
METOZIOB HCKYCCTBEHHOTO
HMHTEJUIEKTA.
Hcmonb30BaHue  METOZOB
nn B MaIIuHHOM
o0yueHumu.

74

Nzyuenue
JIUTEPATyPHI.
INonroroska x
BBINOJIHEHUIO
TIPaKTHIECKOI
paboThI.
IToxroroska
oTyera 1o
NIPaKTUYECKON
pabore

VYceTHBII onpoc 1o
pe3ynpTaTtam
MIPAKTHYECKOMN

padoTsI

IK-4.1,
IK-5.1




Nzyuenne

JIUTEPATYPHI.
IlonroroBka
25 UckyccTBeHHBIE BBIIIOJIHCHUIO VYceTHBIN onpoc 1o MK-4.1
HEHpOHHbBIE ceTH MIPAKTUYECKOU e3yJIbTaTaM "
P ' aoom| 12 | ™ pesy . MK-5.1,
CTPYKTYpa, THIIbI, METOJIbI paboThI. MPaKTUIECKON TK-6.1
00yueHus Iloaroroska paboThI '
oTyera 1o
NIPaKTHYECKOMN
pabore
Uroro no pazneny 5/0,21 | 47,4
Wroro 3a cemectp 8/321 | 87,4 3a4éT
3. OCHOBBI pa3paboTKu
JTUHAMHUYECKUX Mo/ienei
TEXHOJIOTHYECKHX IPOLIECCOB
N3yuenue
JUTEPATYPHI.
[loaroroska k
3.1 Tunbl MaTEeMaTHYECKHX BEITIOJTHEHHIO VYceTHBIH ompoc 1Mo K-4.1
MOJIEJIE  TPOILIECCOB U 1 28 MIPaKTUYECKON pe3yJibTaTam K 5'1‘
CHCTEM. Junamuaeckue paboTHI. MPAKTHIECKOMN K 6. 1‘
MOJIEIH. Iloxroroska paboThI '
oTyera 1o
MIPAKTUYECKOU
pabote
N3yuenue
JUTEPATYPHI.
[Noaroroska k
3.2 MeTtoapl YHCICHHOTO A N
BBINOJIHEHUIO YcTHBI onpoc 1o
DELICHIA MIPAKTHUECKOI e3yJbTaTaM 1K-4.1,
JudhepeHIaIbHbIX 1 28 p pesy . MK-5.1,
N paboTHI. MPaKTHIECKON
YpaBHEHUH JTHHAMUYECKUX I1K-6.1
Ilonroroska paboThI
cUCTEM
oTyera 1o
MIPAKTHUECKOI
pabore
N3zyuenue
JUTEPATYPHI.
3.3 Meroauka patyp
[Noaroroska k
MIPOEKTHPOBAHUS .

o BBINOJIHEHHIO VYcTHBIH ompoc 1o
MaTeMaTHYECKOM  MOJenu DAKTHICCKO 3y IBTATAM [K-4.1,
IUHAMHAYECKON  CUCTEMBL. 28,1 P pesy . I1K-5.1,

paboTHI. MIPAKTUIECKON
ITakeTs! MIPUKIIaJHBIX IK-6.1
IToxroroska paboTHI

IPOTpaMMm peanuzanumn

N oTyera 1o
JTUHAMUYECKUX MOJICIICH. .

MPaKTUYECKOU
pabore
3.4 OCHOBHI Teopuun W3yuenue
aBTOMATHYECKOTO JUTEPATYPHI.
ynpasnenus. [loHstue u [onroroska
CTPYKTypa CUCTEMBI BBITIOJTHEHUTO YcTHBI onpoc 1o K-4.1
yIpaBieHUs 18 NIPaKTHYECKON pe3yJpTaTam K 5'1’
TEXHOJIOTHYCCKUM paboTHI. MPAaKTUIECKON K 6' 1‘
napameTpoM. IToaroroska paboThI '
MaremaTtnueckoe OT4YeTa 110
MO/JICITUPOBAHUE MPaKTUYECKON
3aMKHYTBIX KOHTYpPOB pabore
YcTHbIi onpoc 1o
35 MaremaTtuueckoe o3 J'II)TaI”)F ant IK-4.1,
OIMCAaHNE 3JIEMEHTOB 14 Hp aIZ,TquCKOﬁ IK-5.1,
UPPOBOTO JIBOMHUKA p [K-6.1
paboThI

Wroro no pazneny 2 116,1

4, Turmer u
1 poBOTO
TEXHOJOTHYECKOTO IpoIecca

CTPYKTypa
JIBOMHHUKA




Nzyuenne

4.1 CrpykTypa, 3JIEMEHTHI JUTEPATYPHI.
CTPYKTYPBbI mdposoro IlonroroBka
JIBOMHUKA BBIIIOJIHCHUIO VYceTHBIN onpoc 1o MK-4.1
TEXHOJIOTHYECKOTO 18 TIPaKTHIECKOI pe3ynbTatam K 5'1‘
nporecca. ITaxeTs! paboThL. MPaKTUYECKOU K 6- ll
MIPUKJIaTHBIX IPOTpaMMm IonroroBka paboThI '
JUIs pa3paboTKU UPPOBBIX oTyera 1o
JIBOITHHMKOB. NIPaKTHYECKOMN
pabore
Nzyuenne
JIUTEPATYPHI.
IMonroroBka
4.2 TubpoBble TBOHHUKH BBIIIOJIHEHUIO VYceTHBIN onpoc 1o MK-4.1
HENPEPBIBHEIX TPOIIECCOB. 16 TIPaKTHIECKOM pe3ynbTaTtam K 5' 1‘
Cratuyeckue MOJIENH paboThI. MIPaKTHIECKON K 6. ll
IU(PPOBBIX JBOHHHUKOB. TToaroroska padoThI ’
oTyera 1o
TIPaKTHIECKOM
pabore
Nzyuenwne
JUTEPATYPHI.
[lonroroska x
4.3 IIpoextupoBanue BBIIIOJIHCHUIO VYeTHBIN onpoc 1o MK-4.1
JTUHAMUYECKUX  Mojemnen 1 17 MIPAKTUYECKOU pe3yabTaTtam K 5' ll
IUPPOBBIX JBOMHMKOB paboThI. MIPaKTHIECKOH K 6. 1‘
MPOIIECCOB TToaroroska padoThI ’
oTyera 1o
MPaKTHYECKOU
pabote
N3zyuenue
JUTEPATYPHI.
[Noaroroska k
BBITIOJIHEHHUIO YcTHBII onpoc 1o
4.4 TexHudeckrne cpencTna DAKTHICCKO o3 anaI;aM I1K-4.1,
CO3JIaHusA IUpPOBBIX 12 P pesy . I1K-5.1,
N paboTHL. MPaKTUIECKON
JIBOMHUKOB. I1K-6.1
IToxroroka paboThI
oTyera 1o
MPaKTHYECKOU
pabore
N3zyuenue
JUTEPATYPHI.
[Moaroroska k
BBIIIOJIHEHHUIO YcTHBIN onpoc 1o
4.5 Meroauka pa3pabOTKH HDAKTHUCCKOM o3 anar;aM [K-4.1,
UPPOBOTO JIBOMHHUKA 12,3 P pesy " TIK-5.1,
paboThI. MIPAKTUYECKON
HENPEPBIBHOTO IIpoLecca IK-6.1
ITonroroBska paboTHI
oTyera 1o
MPaKTUYECKOU
pabore
Nzyuenue
JUTEPATYPHI.
4.6 Meronuka pa3paboTku patyp
N [Moaroroska k
udposoro JBOWHHUKA .
BBINOJIHEHUIO YcTHBIH onpoc 1o
JIUCKPETHOTO rporecca. " [K-4.1,
MPaKTUYECKON pe3yabTaTtam
WuTerparus MOJIEIU 3 10 . I1K-5.1,
. paboThI. MIPAKTUYECKON
U(PPOBOrO  JBOWHHMKA B [K-6.1
IMoxroroBka padoThI
cucremy yIpaBlIeHUS
oTyera 1o
MIPOIIECCOM. .
MIPAKTUYECKOU
pabote
Wroro no pazneny 4 85,3
Uroro 3a cemectp 6 201,4 3a4ET
14/3,2
Hroro no aucumruinie '~ 1288,8 3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Tpaauumonnsie 06pa3oBaTeNbHbIE TEXHOJIOTUN — MH(OPMAIIMOHHAS JIEKLUS (BBOJIHYIO
JIEKLUIO, I'I€ JACT MEPBOE MPEACTABICHUE O NPEAMETE U 3HAKOMCTBO CTYJIEHTOB C HA3HAYECHUEM
U 33Jla4aMu Kypca); JEKIUU — KOHCYJIbTAllUU, U3JI0KEHHUE HOBOIO MaTepuasa COIpPOBOXKIAETCS
IIOCTAaHOBKOM BOIIPOCOB U JIUCKYCCHEH B IIOMCKaX OTBETOB HA 3TH BOIPOCHI; NPAKTUYECKHUE
paboTHI.

TexHonoruu npoGieMHOro oOyueHHs: — MPOOJIEMHbIE JIEKLIUU SIBISETCA PE3yJIbTaTOM
YCBOGHHS TOJIYYEHHOW HMH(GOpPMAIMH TOCPEACTBOM TOCTAHOBKU IMPOOJIEMHOIO BOMpoOca U
IIOUCKAa IyTeH €ero pelleHus; NPaKTUYeCKUE 3aHATUSA C MHCIOJIb30BAHHUEM IPOOJIEMHOIO
o0yuyeHne, KOTOPOE 3aKITI0YACTCA B CTUMYJIMPOBAHNYU CTYACHTOB K CAMOCTOSITETILHON «I00BIYE»
3HaHUM, HEOOXOUMBIX /ISl peLIeHHUs: KOHKpeTHOH npobiemsl. [IpakTudeckoe 3aHATHE HA OCHOBE
Kelic-MeToJja — 00ydyeHHe B KOHTEKCTE MOJAEIUPYEMON CUTyalluu, BOCIIPOM3BOSILEH pealbHbIe
yCIIOBHS HAY4YHOH, IPOU3BOJCTBEHHOM, O0IECTBEHHON AedTenbHOCTH. O0yydaronmecs A0KHbI
[IPOAHAIM3UPOBATh CUTyallMio, pa3o0paTbcsi B CyTH MpoOJeM, IPEUIOKUTh BO3MOXKHbBIE
peleHus U BBIOpaTh JTydllee U3 HUX.

Texnonorun npoexkTHOro oOydeHHs — OpraHusauus o0pa3z0BaTENILHOIO Ipollecca B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOIO PELIeHUs MPOOJEMHOHN 3alaud WM BBIIOJIHEHUS
yuebHoro 3ananus. CTyJEHTbl B COCTaBE I'PYIIIbl BBINOJIHSIIOT UCCIEI0BATENbCKUI MIPOEKT, B
KOTOPOM TPOM3BOAST HAy4YHBIE HMCCIEIAOBAHHSA 10 3aJaHHOM TEME B paMKax H3y4aeMbIX B
JUCLUILIMHE. Pe3ybTaThl Hccie10BaHus IPEICTABISIIOT B (POpME YCTHOTO I0KJIa/1a.

HNHbopMallMoOHHO-KOMMYHUKALIMOHHbIE 00pa30BaTeNbHbIE TEXHOJOTMM — B  XOJle
IIPOBEJCHUS JIEKIHUOHHBIX 3aHSATHH INpPEeayCMaTpUBAETCS HCIIOJIIb30BAHUE 3JIEKTPOHHOTO
JIEeMOHCTPAIIMOHHOT0 MaTepuana (JeKIUH-BU3yalIn3allui), UCIIob30BaHue MHTepHET pecypcoB
JUTSI TPOMEKYTOUHBIX aTTECTAllMi U TPOBEPKU OCTATOYHBIX 3HAHUN

JIeKIMOHHBIN MaTepuan 3akperisieTcs B XOJle NPaKTUYECKUX paboT, Ha KOTOPBIX
BBITOJIHSIOTCS TPYIIIOBBIE UM MHIAUBUAYaIbHbIE 3a/I1aHUS 110 IPONUIEHHON TeME.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYIEHTOB K CAMOCTOATEIbHOW MPOpPabOTKE B
IIPOLIECCE MOATOTOBKH K YCTHOMY OIPOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTALIMH.

B xoze npoBenieHNs JEKIIMOHHBIX 3aHATHI ITpelycMaTpUBaeTCs:

HCIIOJIb30BAaHNE JJIEKTPOHHOTO JIEMOHCTPALlMOHHOTO MaTepuajga II0 COBPEMEHHOMN
WU3MEPUTEIIBHON TEXHHUKE;

MCIOJIb30BAHUE AIEKTPOHHBIX YUEOHUKOB MO OT/AEIbHBIM TEMaM 3aHATUH;

aKTUBHbIE M MHTEpPaKTUBHbIE (POpMBI OOyUEHHMS: BapUATUBHBIM ONpPOC, JAUCKYCCHUH,
YCTHBIH ONPOC, TECTOBBIA ONPOC, MHAWBUAYAIbHBIA [OKJIAJX IO pEe3yJbTaTaM BBIITOJIHEHUS
MPAKTUYECKON pabOThI U T. 1.

6 YueOHO-MeTOAUUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4arommuxcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHUHBI (MOTYJIs1)

a) OcHoBHas TUTEpPaTYypAa:

1. Cyneiimanos, M. 1. Lludposast sxorHomuka : yueouuk / M. JI. Cyneiimanos. — Coun :
PocHOY, 2020. — 356 c. — ISBN 978-5-89789-149-8. — Tekcr : anekrponHslii // Jlanb :
aekTpoHHO-OMOmmoreunas cucrema. — URL: https://e.lanbook.com/book/162182 (nara
obpamenus: 15.01.2023). — Pexxum goctymna: uist aBTOPU3. MOJIb30BATEICH.

2. I'puropeeB, A. A. Ilepenada, xpaHeHne u 0O0pabOTKa OOJBITUX OOBEMOB HAYUHBIX
JaHHBIX : yuyeOHoe nocodue / A.A. I'puropses, E.A. Ucaes, I[1.A. TapacoB. — Mockaa :



NH®PA-M, 2021. — 207 c. — (Bwicee o6paszoBanme: bakamaspuar). — DOI
10.12737/1073525. - ISBN 978-5-16-015985-0. - Tekcr : oanekrponssii. - URL:
https://znanium.com/catalog/product/1073525 (xara oopamenwus: 15.01.2023). — Peskum gocryma:
TI0 MOJIITHCKE.

0) [lonoiHuTeIbHAS JIUTEPATypAa:

3. MmxeHepHble NMPUKIAIHBIC TporpaMmbl : ydeOHoe mocobue / cocraBurenu E. B.
Xapmuna, C. C. BoctpukoBa. — IxkeBck : VbkeBckas ['CXA, 2020. — 64 c¢.— Tekcr:
AIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOJIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/158599 (mara obpamenus: 15.01.2023). — Pexum moctyma: s
aBTOPU3. I10JIb30BATEIICH.

4. Xwxuskos, 0. H. HeueTkoe, HelipoHHOE U THOpHIHOE yIIpaBJICHUE | ydeOHOe mocooue
/ YO. H. XwxusikoB. — Ilepmp : TTHUITY, 2013. — 303 c. — ISBN 978-5-398-01107-4. —
Tekcr: onexkTponnsii// Jlaup .  2JIeKTpoHHO-OMOAMOTeuHass cucrema. —  URL:
https://e.lanbook.com/book/160818 (mara oOpamenus: 15.01.2023). — Pexum mocryma: s
aBTOPH3. TI0JIH30BATEIICH.

5. 'ypukos, C. P. OCHOBBI aJITOPUTMH3ALIMK U IpOrpaMMUpoBanus Ha Python : yueGHoe
nocobue / C.P. I'ypukoB. — Mocksa : ®OPYM : UHOPA-M, 2022. — 343 c. — (Cpennee
npodeccuonansHoe odpazosanue). - ISBN 978-5-00091-553-0. - Tekcr : anmekrponnsrit. - URL:
https://znanium.com/catalog/product/1217737 (nara oopamenwus: 15.01.2023). — Peskum gocryma:
110 TIOATIHCKE.

B) MeToan4yeckue yKazaHusi:

6. XKykos, P. A. SI3bik mporpammupoBanus Python: npaktukywm : yueOHOoe mocodue / P.A.
KykoB. — Mocksa : UHOPA-M, 2022. — 216 c. + Jlon. MaTtepuainsl [ DJIeKTPOHHBIH pecypc]. —
(Beicuiee oopaszoBanue: bakanaspuar). — DOI 10.12737/textbook_5cb5ca35aaa7f5.89424805. -
ISBN 978-5-16-016971-2. - Tekcr : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1689648 (nara oopamenwus: 15.01.2023). — Pesxum goctymna:
0 TOATHUCKE.

7. AungpeeB, C.M. Meroasl MaTeMaTHYECKOTO MOJEITUPOBAHUS TMPOMBIIIJIEHHBIX |
MeXaTPOHHBIX CHUCTEM YIpaBJIeHHs: TpakTHKyM [ Tekcr]: yueOHoe mocodue / C.M. Anapees, B.P.
["acusipoB. - Marauroropck: M3a-Bo Marauroropck. roc. TexH. ya-ta uM. I.J. Hocosa, 2019. 105
c. ISBN 978-5-9967-1739-2

8. Auapees, C. M. MonenupoBanue 00bEKTOB M CHCTEM yIIPaBJIeHHUs | yueOHoe mocobue /
C. M. Anapees ; MI'TVY. - Maraurtoropck : MI'TY, 2017. - 1 snektpoH. ont. auck (CD-ROM). -
3ari. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138
496/3337.pdf&view=true (mara oOpamenus: 14.01.2023). - MakpoodsekT. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-1028-7. - CBenenus nocrynusl Takxke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haunmenosanue I10 Ne norosopa Cpok neiicTBUS JTULEH3UU




MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo

Professional

7Zip CBO0OOTHO 0eccpoyHO

BupryanbHslii

CTEH/] CUCTEMBI

ABTOMATUYECKOTO |CBUACTCIILCTBO GeccpouHo

YIPaBJICHUS Ne2013612340

TEXHOJIOTHYECCKUM

I1apaMeTPOM

Eclipse CcBO0OJIHO 0eCCPOUHO

ABC Pascal ¢BOOOHO 0eccpoyHO

MAXIMA CBOOOTHO 0eccpoyHo

Bpay3ep Mozilla |cBo6oaHO SecopouHo

Firefox pacopoCTpaHIeMOe

FAR Manager CBOOOTHO 0eccpoyHO

Scilab cBO0OJIHO

Computation pacmpocTpaHseMoe 6eccpouHO

Engine 10

Anaconda Python |cBoboaHO 0eccpouHO

NetEmul ¢BOOOHO 0eccpoyHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMANMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca Cchuika

Hanunonanbuas

nHGOPMAIIMOHHO-aHATIUTHYECKAS URL.: https://elibrary.ru/project_risc.asp

cuctema — Poccuickuii MHIEKC HAYYHOTO

DNEeKTPOHHBIE  pecypchl  OUOIHOTEKU _ . _

MLTY i, T Hocona https://magtu.informsystema.ru/Marc.html?locale=ru

MG)KILYHaPOI[I-.IaSI 0a3a TOJIHOTEKCTOBBIX http://link.springer.com/

»KypHai0B Springer Journals

9 MaTtepuajJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecrieueHUe AUCUUIUINHBI BKITIOUAET:

VYyebHble ayIUTOPUH TSl IPOBEACHUS 3aHATUN JICKIIMOHHOTO TUTa (MynpTUMeTuitHbIe
CpeZCTBa XpaHEHHUsI, Iepe/laun U IpeAcTaBieHus nHpopmanun). a. 437

ITomemenuss s camoctosTenbHOM  pa®oTel  oOydaromuxcst  (IlepconanbHble
kommeioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B 3JEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENBHYIO CPEy YHUBEPCHUTETA)

VY4eOHble ayAUTOPUHU AJIS TPYIIOBBIX U MHAMBHUIYaJIbHBIX KOHCYJBTALUH, TEKYIIEro
KOHTPOJISI M TPOMEXYTOUHBIX KOHCYIbTauui ([locka, MyapTUMEIMHHBIN TPOEKTOP, dKpaH) a.448

[Tomemenne Ui  XpaHeHMS M NPO(PUIAKTHUYECKOTO OOCTYyXKHBaHUS Yy4eOHOro
ob6opynoBanus (Ctemnaxxu AJig XpaHeHUS y9eOHO-METOINYECKUN JOKYMEHTAIum) a. 445

VYuebHasg ayauTopus Al MPOBEACHUS MPAKTHUECKUX 3aHATHHA: KOMIBIOTEPHBIM Kiacc
(TlepconanpHbie KOMITBIOTEPHI ¢ makeTtom MS Office, Brixomom B MHTEpHET U C JOCTYNOM B
3NIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEpcUTeTa) a.448



IIpuinoxkenue 1
6. YueOHO-MeTOqHYeCKOE 0O0eceYeHHe CAaMOCTOATEIbHOH padoThl 00yUaloIIuXCsl.

[To mucumruinae «Pa3paboTka U(POBBIX JABOMHUKOB B METAUIyPrUU» MPEIyCMOTpPEHA
ayJIMTOpHAsl U BHEAYTUTOPHASI CAMOCTOSTEIbHASI pad0Ta 00yUJaIOITIXCS.

AynutopHasi caMoOCTOsITeTbHasE paboTa CTY/IEHTOB Ha IIPAKTUYECKUX 3aHATHAX
IIPOUCXO/IUT TI0/] KOHTPOJIEM IIPENOIaBaTeIA B X0O/€ BBITIOJTHEHUS ITPAKTHYECKUX PadoT,
TIpU pellleHrH 33/]a4 U BBITIOJIHEHUU YIIPAKHEHUH, KOTOPBIE JIJIS CTYZ€HTOB OIpeesisieT
Mpeno/iaBaTesb.

BueayiuTopHas camoctosTesbHasg paboTa OCyIIeCTBJsEeTCA B BHUAE MPOpPabOTKU
MaTepuajia TPAKTUYECKHX B3aHATUH, BBIINOJHEHHUSA JIOMAaIlHUX B3aJlaHUd U TIpU
KOHCYJIbTAIUAX C IIPerno/iaBaTesieM.

Tema npakTu4yeckoi Bomnpocs! a1 yCTHOro onpoca
padoThI

1. Ilepeunciute oneparopsl si3bika Python

2. Beruucnute BelpakeHue a+b”2, ucrob3ys BBOJ 3HAUCHHN C
TEpMHHAJIA

3. Yto Takoe KkoHKaTeHauus cTpok? [IpuBenure npumep
KOHKATEHLIUU.

Omneparopsl 1 QyHKIUH
si3bika Python

1. Tlomyunte B ¢opme TabAMIBI pEIICHHE YpPaBHEHUS
y=ax’+bx+c

2. Kaxue Buibl IUKIIOB Ucionb3ytoTes. [IpuBeanure 6;10Kk-cxembl
BCEX BHJIOB IIUKJIOB.

LMKIIBI ¥ BETBIICHHSA 3. Yro Takoe BeTBiIeHUE B nnporpamme? Kakue BBl BETBICHUS
ucnoinb3ytorca? [IpuBennre npuMepsl BETBICHUM.

4. Yro Ttakoe pekypcus? IlpuBeaure npumep peKypCHBHOIO
anropuTMa.

1. Kak noay4yuTh 1aHHbIE U3 BHEIIHETO UCTOYHHUKA?

2. Kax BBINONIHUTH COPTUPOBKY AaHHbIX? [IpuBeaure
O0paboTka TaHHBIX 0JIOK-CXEMY aJITOPUTMAa COPTUPOBKHU.

3. Kak npoBecTu ornpeeneHusi CTaTUCTUYECKHX TapaMeTpoB
nanubix? [IpuBeauTe mpuMepbl CTAaTUCTHYECKOH 00pabOTKH.

1. Kak 3arpy3uts 6u6IM0TEKy U1 UCTIOIb30BaHuE € (pyHKIuii?
2. Kakme OHMOIMOTEKHM HUCHONB3YIOTCA I CTAaTUCTHYECKOMN
00paboOTKM, MaTeMaTUYeCKHX BBIYMCICHUH M BU3yaJIM3allUH
JTaHHBIX ?

Hcnonw3oBanue 6ubnnorek | 3. HMcmomp3yss — OubnauoredHble  (QYHKIMH  ONpeAeTuTe
KO3 (HUILIMEHTHI PETPECCUOHHOTO YPaBHEHMUSI

4. Pemmte cucteMy JIMHEHHBIX YpaBHEHUH MCIIONB3Ys (DYHKIUU
o6ubaroTexku humpy.

1. Kakue ¢(opMbl BU3yanu3alUM JaHHBIX MOYKHO IOJYYMThb
yepe3 Oubnmorexky?

2. Kak Ha rpaukax ¢ s3KCriepuMeHTaIbHBIMU JAHHBIMU YKa3aThb
BEJIMYMHY CPEIHEKBaJApaTUYHOro OTKiIOHeHusA? IlpuBenure
IIpUMeEp.

3. Ilo 3agaHHOMY Ha0Opy AaHHBIM TOCTPOWTE THUCTOrpamMMy
pacrpesieNieHusi  IUIOTHOCTH — BeposiTHOCTH.  JloGaBbTe Ha
auarpaMmmy 0003HauEHHsI CTOJI0LI0B

Busyanmszanuus naHHbIX
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Tema npakTuyeckoi
padoThI

Bomnpocel 11 yCcTHOro onpoca

MeTo1bI MaIMHHOTO
o0y4yeHus u 00paboTKu
JaHHBIX

1. [lepeuncnute OCHOBHBIC BHJIBI BBIJCISIOTCS B MAITUHHOM
oOyuenun. [losicHUTE Ka) bl BUJ MAIIIMHHOTO O0yUYEHHUS U
MIPUBEANUTE TIPUMED.

2. Kakue ki1ro4eBbIe 33]]au BBIICISIOT B METOIaX MAIIMHHOTO
o0yueHus?

3. Kakue 6nbGnmoTeku peaanu3yloT MalluHHOe 00y4YeHue?

4. [IpuBeauTe MPUMEPHI 3a/1a4, PEIIAEMbIX KJIACCUICCKIUMHU
METOJ[aMU MaIMHHOTO 00y4eHus. [IpuBeaure nmpumep
MIPOrPaMMBbI BBITTOJIHSONICH KIACCH(PUKAIINIO JTAaHHBIX

ITocTanoBKa dKCIEpUMEHTA U
CTaTUCTHYECKUI aHaIN3

1. Uto Takoe aKTUBHBIM U MACCUBHBIN YKCIIEPUMEHT?

2. Kak copmupoBath MaTpully MJIAHUPOBAHUS SKCIIEPUMEHTA
nepBoro nopsnaka? [Ipuseaure mpumep

3. IIpo 3a1aHHBIM JAaHHBIM MPOBEACHHOTO SKCIIEPUMEHTA
OTIpEeICTTUTE YPaBHEHHS CTATUCTUYECKON 3aBUCUMOCTH.
[IpuBeauTte npuMep NporpaMmbl pean3aliy OnpeaeIeHus
CTaTHUCTUYECKOM MOJIETH MpoIiecca.

4. Kakue OCHOBHBIE KpUTEPUH a1€KBATHOCTH HUCIOIb3YIOTCS
JUISL OIICHKH a/IEKBAaTHOCTH MOJTYYEHHOU CTATUCTUYECKOM
Mozenu. [IpuBeaure npuMepsl OLEHKU aeKBaTHOCTH IS
K03 (HULIMEHTOB YpaBHEHHS U CAaMOW MOJIETTN

Mertoasl HCKYCCTBECHHOI'O
HHTCIIJIICKTA

1. HepeqnanTe I(J'IaCCI/Iq)I/IKaI_II/IIO METOJO0B UCKYCCTBCHHOI'O
HWHTCIIJICKTA.

2. B xakux o6macTIx MOTYT UCHIOJIb30BATHCA PA3JIMYHBIC KJIIACChI
HWHTCJUICKTYaJIbHBIX cuctem?

3. Kakne BUbI O6yLIeHI/I$I 1 1A KaKUX KJIaCCOB CUCTEM
HCIIOJIB3YIOTCA METO/Ibl HCKYCCTBECHHOI'O HHTEJIICKTa?

Peanu3anus uckyccTBeHHON
HEUPOHHOU CeTU

1. Yro Ttakoe nepcentpoH? Kakue 21eMEHThI BXOAAT B
repcenTpoH?

2. Yto Takoe aktuBanronHas GpyHkuus? [IpuBeaure ocHOBHbIE
BapUaHThl aKTUBALIMOHHBIX (PYHKINN

3. Kakyto pyHKIHMIO BBIIIOJHSIOT «Beca» HelpoHa?

4. Yto TaKoe CKPBITHIN CIIOW nepcenTpoHa?

5. Jlns kakux 1eneit ucronb3yercst ooydaromiast Beioopka? Kak
HE0O0X0oauMO (GOPMUPOBATH 00YUAIOIIYIO BEIOOPKY?

6. Kak ¢hopmupoBath JUHAMUYECKHE JIEMEHTHI C
WCIIOJIb30BAaHUEM HCKYCCTBEHHON HEMPOHHOM CeTH?

7. Kakoii crioco6 ucnonb3yercs uiss 00yueHHst HeHpOHHOM
cetr? B ueM 3akirodaeTcss OCHOBHAS UIES DTOr0O crrocooa?

8. 3anumuTe B 00I11eM BU/I€ BBIpaKeHHE Ul pacyeTa OMIMOKU B
ckphIThIX crnosx MHC

MO,I[GJ'II/I CTaTHYCCKHUX CUCTEM

1. Yto Takoe craTudecKkasi XapakKTepUCTUKA CUCTEMBI?

2. IlpuBenute KiaccU(UKALUIO CTATUYECKUX XapaKTEPUCTHK
cucrem?

3. BanumuTe ypaBHEHHE CTATHUECKONW XapaKTePUCTUKU B 00ILEM
BUZiE B (hopMe MOJIMHOMA N-OW CTENIEHU

4. Kakue MeToapl  HCHOJB3YIOTCS  JUIsl  ONpPENEICHUS
KO3(QULIHUEHTOB MOJMHOMA CTATHUECKOW XapaKTEPUCTHKH I10
AKCIIEPUMEHTAIbHBIM JaHHBIM?

5. 3anumuTe PyHKIMOHAI METO/1a HAMMEHBIINX KBaIPaTOB.
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Tema npakTuyeckoi

Bomnpocel 11 yCcTHOro onpoca

padoThI
6. [IpuBenuTe OI0K-CXEeMY TOMCKOBOTO AJITOPUTMA OTIPEICIICHUS
K03 (UIIMEHTOB MOJIMHOMA PErPECCUOHHOTO YpaBHEHUSI.
7. Yo Takoe JIMHUS perpeccun?
8. 3anummmTe GopMyIIbl I onpeaeseHus K03 GUIIIEHTOB
perpeccuoHHOro ypaBHeHusi MetoioM Kpamepa.
1. OGmas cTpykTypa pemenus nuddepeHnaibHOro
ypaBHEHUS B (POpPME CTPYKTYPHOUH CXEMBI
Pemrenne
2. Kak 3a7aTh HauaJbHbIE 3HAYEHUSI UHTErPATOPOB?
JuddepeHITNATIBHBIX
" 3. Kakue Bu3yanbHble 3B€HbS UCIONB3YIOTCS JJIs
YPaBHEHUU B CUCTEMeE
MOJIETTUPOBAHUS JUHAMUYECKUX cucTeM?
BU3YaJIbHOTO o
4. Kax BpIOMpaeTcs YMCIEHHBIH METO/I MHTETPUPOBAHUS?
MO/IEJINPOBAHUA

5. Kak 3amaercst BpeMsi HHTETpUPOBaHHUs?
6. Kak 3agarp macmtab rpaduka GpyHkimmn?

YucIeHHbBIE METO/IbI PEIICHUS
g depeHIaTbHBIX
YpaBHEHHH JTUHAMHUYIECKUX
CHCTEM

1. Yto Takoe nuddepeHunanbHoe ypaBHeHHE?

2. Ilo xakuM TpHU3HAKAM TPOU3BOAMTCSA KiaccU(UKALUs
mubdepeHIMaNbHBIX YpaBHEHU?

3. Uro Takoe OOBIKHOBEHHOE AM(PEepeHIInaTIbLHOS ypaBHEHUE?
3anumure npumep?

4. Kakoe muddepeHmanpbHOe ypaBHEHHUE  Ha3bIBacTCA
YpaBHEHHEM B YACTHBIX IPOU3BOHBIX?

5. B uem otnnume TMHENRHBIX TU((HepeHIIMaTbHBIX YPAaBHEHUN OT
He-muHelHbIx?  [IpuBenure mnpumepsl auddepeHnnanbHbIX
YPaBHEHUH 3TUX BUJIOB.

6. Uro Takoe onHOpoaHble auddepeHnnanbHble YpaBHEHUS?
IIpuBenu-Te IIpUMeEp JIMHEWHOT O OZHOPOHOIO
T hepeHINaIbHOrO YpaBHEHUS.

7. Kakoit Bua nuddepeHIMaNbHbIX YpaBHEHUN Ha3bIBaeTCA
HopManbHbIM? [IpuBenuTE MpUMeEp TakoM 3amucu.

8. 3anummuTe B 0OLIEM BUJE CHUCTEMY YypaBHEHUW IE€pPBOTO
NOpsIIKa Pa3pelIEHHBIX OTHOCUTEIbHO IPOM3BOAHBIX. Kak
3aMMIIeTCs TaKasi CUCTEMa B BEKTOpHOU opme?

9. llpuBenuTe npumep 3anucu AUpGHepeHIHaTLHOIO YPAaBHEHUS
N-oro moOpsiAKa pa3pelieHHOEe  OTHOCUTENbHO  cTapiieit
IPOU3BOIHON B (hOpME CUCTEMBI YpaBHEHH MEPBOT0 MOPSIKA.
10. B kakoii ¢opme monydaroT perieHus auddepeHIranabHbIX
YPaBHEHUH MTPH UCIIOJIB30BAHUN YHCIEHHBIX METOA0B?

11. Kakoe mpenmymiecTBo 4ucaeHHbIX MeTo10B? /B ueM cocTtout
HEJOCTaTOK  HCIIOJIb30BAHMS  YMCIEHHBIX  METONOB  IIpU
MOJTy4YeHUH peteHus nuddepeHnaibHOro ypaBHeHHs ?

12. Yro Ha3bIBAIOT y3J1aMH CETKH IPU MOCTPOCHUM YHUCIECHHON
cxeMbl petieHus 1uddepeHnanbHbIX ypaBHEHUN?

MateMmaTuyeckue MOAEIIN
cucreM B popme
«BXOJI-BBIXOI» C
HCIIOJIB30BAHUEM

nepeaaTouHbIX (QyHKITHI

TUIIOBBIX 3JICMCHTOB

1. 3anumure neperaToYHbIe (PyHKIIUH TUIIOBBIX 3JIEMEHTOB

2. 3anummuTe BBIPAKEHUS IS YaCTOTHBIX XapaKTEPHUCTUK
THUIIOBBIX 3BEHbEB

3. 3anuimuuTe BBIPAXEHUS I BPEMEHHBIX XapaKTEPUCTHK
THUIIOBBIX 3BEHbEB.

4. 3anumure aaropuT™M IOJYYEHHUS YHMCIEHHOIO pacdera
BPEMEHHBIX XapaKTEPUCTUK

5. CpaBHHMTE BpEMEHHBIE XapPAKTEPUCTUKHU THUIIOBBIX 3BEHBEB,
MIOJTYYEHHBIX AQHAJIMTUYECKU c XapaKTePUCTUKAMH,
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Tema npakTuyeckoi
padoThI

Bomnpocel 11 yCcTHOro onpoca

MOJIYUYCHHBIMU YHUCJICHHBIM CHOCO60M.

6. Kak cdopmupoBath cxeMbl B IaKeTe BH3YaJbHOTO
MOJIETMPOBAHUS AJIs IOJyUYEHUSI BDEMEHHBIX XapaKTEPUCTHUK?
7. Kakue GOpMBI TOCTPOCHHE THHAMHYECKHX DJIEMEHTOB
UCIIOJNIB3YIOTCS B cpeze Scilab?

MopenbHO-0pUEHTUPOBAHHAS
pa3paboTKa 3JIEMEHTOB
U(POBBIX TBOMHUKOB B
cucTeMax BU3yallbHOTO
MO/IETTUPOBAHUS

1. Kak peanuzosats [TH-perymnsrop B SciLab/XCOS ¢
OTrpaHUYEHUEM Ha BETUUHMHY, OPMUPYEMYIO HHTETPUPYIOIIEH
yacTbio? [IpuBenuTe npumep CTpyKTypHOH CXEMBI.

2. Kak peanuzosats B SCiLab/XCOS ucrnomHuTeabHbII
MEXaHMU3M C OrpaHUYEHHEM Ha JIMalia3oH X0/a Baja?
[IpuBenuTe mpumMep CTPYKTYPHOU CXEMBI.

3. Kak hopmupyercst HenuHeHas CTaTHYeCcKasi XapaKTepPUCTHKA
B SciLab/XCOS.

4. Tlpusenute cxemy peanuzanuu HIUM mist ynipaBieHust
VCIIOJIHUTEJIbHBIM MEXaHU3MOM ITOCTOSIHHOM ckopocTu. Kakoe
Ha3Ha4Y€HHE ITOr0 JIEMEHTA B KOHYpe?

5. IlpuBenuTe CTPYKTYpPYy KOHTYpa C 0OBEKTOM C
CaMOBbIPABHUBaHUEM

6. [IpuBenute CTPyKTypy KOHTYpa ¢ 00BEKTOM 0e3
CaMOBBIPABHUBAHUS

7. Kak MozenupyroTcst TEXHUYECKHUE CPEICTBA BXOASIINE B
COCTaB B KOHTYpE peryjJupoBaHus’?

Maremarnueckoe
MOJIeTUPOBaHKEe UPPOBOTO
JIBOMHUKA MpoLecca HarpeBa

TEIUIOTEXHUYECKHU

MaCCHUBHOTIO TeJla

1.Kakue mporiecchl sSBISIOTCS MPOIECCaMU C paclpeieICHHBIMU
napamerpamu?

2.Kaxoii knace auddepeHnnanbHbIX YpaBHEHHH OMUCHIBAET
MoBe/IeHnEe 00BEKTOB C pacIpe/IeIeHHBIMU TTapamMeTpamu?
3.Uto takoe cetouHas GpyHkiusa? [ kakux meneit
HCIIONB3YIOTCS CETOUHBIE (PYHKITUN?

4.Yem oTiivyaeTcs siBHAS CXEMbI YUCIEHHOTO PEIISHUS
ypaBHEHUSI MOJICIIU C pacipeieIEHHBIMU TTapaMeTpaMH OT
HesBHOM?

5.UeMm onpenensieTcs TOUHOCTh PEIICHUS] YUCIEHHBIM METOIOM
JUIsl MoJiesiel OOBEKTOB C pacipeieIEHHBIMU NTapaMeTpamMu?

[udposble 1BOHHUKH
JUCKPETHBIX MTPOLIECCOB

1. Kakoil kj1acc MaTeMaTHYECKUX MOJIEIEH UCTIOIb3YETCS ISl
MOCTPOCHUSI IU(DPOBBIX TBONHUKOB JUCKPETHBIX MPOIIECCOB?
2. Kak nmpou3BOAUTCS 3alIMCh U peaU3alnsl MEPEKITI0YArOIeH
¢byHkmn?

3. Kak nmpousBoautcst HhOpMUpOBaHKE U Tepeaya CUTHAJIOB
1 poBoii TeHH nporiecca?

TexHonornueckue
KOHTPOJLIEPHI

1. Kakyro (pyHKIHIO BBIOJHSIOT TEXHOJIOTHYECKHE
KOHTPOJUIEPHI B cOOpe JaHHBIX C pealbHOTro mporiecca?

2. [IpuBeauTe CTPYKTYpHYIO CXeMy mpoiiecca ¢ UG POBbIM
JBOMHUKOM U TEXHOJIOTMYECKUM KOHTPOJIIIEPOM?

3. Kak nepenaroTcs nanHble IU(POBON TEHH B
TEXHOJIOIMYECKUI KoHTposuiep? Kakue TexHuueckue cpeicTaa
JUISL TOTO MCIIOJIB3YIOTCA?
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IIpuioxkenue 2

7. OIleHOYHBbIE CPECTBA 1A MPOBEACHUA MIPOMEKYTOYHOM aTTeCcTalnu

Crpykrypusl | Ilnanupyemsie
Il aeMenT pE3yNbTaThI OueHoYHBIE CpeNICTBA
KOMIETEHIUU 00yUYCHHS

IIK-4: Cnoco6eH BBINOJHATD 321a4M 110 OlleHKe ChIPbs M MeTAJTyPrH4eCcKoi MPOAYKINH,
KOPPEKTHPOBATH H KOHTPOJHUPOBATH NPOU3BOICTBEHHBII npouecc

[1K-4.1: OrneHuBaeT ChIpbE
U
METaJLTyPrHYeCKy
0 MIPOAYKIIHIO,
KOpPpeKTUpPYeT U
KOHTPOJIUPYET
MIPOU3BOJICTBEHHBI
i Mporecc c
000CHOBaHHEM
MIPUHSATHIX
TEXHOJOTHUYECKUX
u TEXHUYECKUX

mep

IlepeyeHb TeopeTHYECKHX BONPOCOB:

1. Kak npou3BoaUTCSA NOCTAaHOBKA AKCIIEPUMEHTA JJIs1 OLIEHKHU
Ka4yecTBa METaIypruyecKon IpoayKIHH [0 HECKOJIbKUM
napameTpam?

2. IlpuBeaure CTPYKTYpPbl CUCTEMbI KOHTPOJIS M YIPABJICHUS
MPOIIECCOM, BKITIOYAIOMIETO HU(POBOM JBOWHUK TEXHOJIOTHYECKOTO
nporecca. [losicHuTe QyHKINU KaXK0r0 3JIEMEHTa CTPYKTYPBI.

3. Kak 1 ¢ noMonip1o Kakux CpeicTB MPOU3BOAUTCS (POPMUPOBAHHE
YIPaBISIOMUX BO3ACHCTBUI HAa TEXHOJIOIMYECKUIA IIPOIIece /TS €ro
KOPPEKTUPOBKHU?

IIpuMepsl NpaKTHYECKUX 32IaHUM:

1. IlpuBenute OJI0K CXEeMy aIrOpUTMa U €ro MPOrpaMMHYIO
peanu3anuio it 00pabOTKH JaHHBIX TEXHOJIOTWYECKOTO Ipolecca
C IIEeJIBIO MONTy4YeHUs KOA((UIIUEHTOB PErPECCHOHHOTO YPaBHEHHUS.

2. Chopmupyiite MaTeMaTHYECKYIO MOJIENb KOHTYPa yIPaBICHHUS
apaMeTpoM TPOU3BOJICTBEHHOTO Mporiecca. Beimonnure
peann3aIo MaTeMaTHIeCKOi MOJIETH B CHCTEME CTPYKTYPHOTO
moaenupoBanust SciLab/XCos u Simintech/

3. BeImonHUTE CHHTE3 MaTeMaTHIeCKON MOJIeNH TU(POBOTO
JIBOMHUKA MPOLecca HarpeBa TOHKOIO Tejla B HarpeBaTeJIbHOM I1eYH,
OCYILECTBIISIOIIETO B COOTBETCTBUU CO CIEAYIOIIEN CTPYKTYpPOU
TEXHOJIOTMYECKOr0 arperara
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CtpyKTypHBI [Inanupyemblie

W DJIEMEHT pe3yJIbTaThl O1ieHOYHBIE CpeICTBa
KOMIETEHIUU 00yUYCHHS
[IK-5.1 [IpoBoaut Ilepeuenv meopemuueckux 60npocos

nudpoBoii aHaIM3
TEXHOJIOTHI B
METaJLTypruuecKko
M TIPOU3BO/ICTBE,
UCIIOJIB3YS
MIPUKJIATHBIC
MIPOrpaMMBbI

1. IlpuBenute CTpyKTYpy AMHAMHUYECKOM Mojienu. Kakue 351eMeHThI
BXOJIAT B IIU(POBYIO JMHAMUYECKYIO MOJIENIb TEXHOJIOTHH Ha
IIpUMEpPE METAILITYPru4ecKOro Npou3BoACTBa?

2. Kakue mapameTpbl MaTeMaTH4eCKOW MOJIEIH JIJIs1 HENPEPBIBHOM
TEXHOJOTHUHU MOTYT OBbITh MOJTYYEHBI B PEe3yJIbTaTe SKCIIEPUMEHTA?
3. Uro Takoe TunoBblie Bo3aeiicTBUA? Kak TUIIOBBIE BO3EHCTBUA
UCIIOJIB3YIOTCA JIIsl ONPENEIICHUS JTUHAMUYECKUX apaMeTPOB
npoiiecca?

4. KakuMu TUMOBBIMU IMHAMUYECKUMH 3BEHBSIMU MOKET ObITh
omnucaHa JMHAMHUKA METAJUTyPru4ecKoro (MpOU3BOICTBEHHOIO)
mpoliecca npu pa3padorke nudpoBoro IBOMHUKA?

5. Kak nosry4uTh CTaTUYECKHE XapaKTEPUCTUKHU MPOLECCA U
MPOBECTHU UX U(DPOBYIO CUMYIISALNIO?

Ilpumepot npakmuueckux 3adanuii

1. Onpenenure, st Kakoro AU GEpeHINaTHFHOTO YpaBHESHUS
JMHAMHUYECKOH MOJIENN MOITyYeHHas CTPYKTypHas cxema B Scilab

— v

¥

2. CocTaBbTe CTPYKTYPHYIO CXEMY JUIS peain3aluu
MaTeMaTH4eCcKOl MOJIeNu, ONUChIBaeMoil nuddepeHnanbHbIM
YPaBHEHHEM

d
d_);: K, (x—KcY)

3. Peanusyiite cucTeMy pa3sHOCTHBIX YPaBHEHUH JUIsl OMCAHUS
MaTeMaTHYeCKOW MOJEINIH, TPEACTABICHHON CTPYKTYPHON CXEMOU

4. JIyst 3aTaHHOM CTPYKTYPbl HCKYCCTBEHHOW HEMPOHHOM CETH
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CtpyKTypHBI [Inanupyemslie
W DJIEMEHT pe3yJIbTaThl O1ieHOYHBIE CpeICTBa
KOMIETEHIUU 00yUYCHHS

3aIUIIUTE MATEMATHIECKOE BBIPAKCHHIE CBSI3U MEKIY BXOIOM X U
BbIX0ZIOM Y B hopme Y (X)

¥4
@(S4)
~ Yz
?(Sz) S v
Va o(Sk) —
®(S3)
ols) |

ITIK-6: CriocoGeH ocyiecTBJAATH YIpaBjieHHe TEXHOJOTHYECKHM MPOLECCOM M0 MOJTyYeHHI0

MeTAJLJTYPru4ecKoil NpoIyKuuu

[1K-6.1:

Ocy1iecTBisieT
yIIpaBiIcHUE
TEXHOJIOTHYSCKUM
[IPOLECCOM 10
[10JTy4YCHUIO
METaJUTy PrU4eCKON

[POTYKIHH

Hepeuenb meopemuidecKux eonpocoe

1. TlpuBenute nudpoBHIC MOAEIN KOHTYPOB PEryJIUPOBAHUS C
3aMKHYTBIM M Pa30MKHYTBHIM KOHTYPOM CaMOHACTPOUKHU.

2. ITlepeuncmure  cnocoObl ~ MaTeMaTHYECKOTO  OINHMCAHMS
TEXHOJOTHMYECKUX CUCTEM YIPABIECHUSA U UX SJIEMEHTOB.

3. LudpoBbie Momenu 3aMKHYTBIX CHCTEM PETyJIUPOBAHUS.
[IpuHuunel  UCMONMB30BaHME  IU(PPOBOTO  JBOWHHKA B
3aMKHYTOM KOHTYp€ PETyJIMPOBAHMUS.

4. [udpoBbie MomenM IBYXKOHTYPHBIX CHCTEM YIIpaBJICHUS
npoueccoMm. [IpuHIUN paboThl ABYXKOHTYPHBIX CHUCTEM H
dhopmupoBanue MUGPOBON TEHU B ITUX CUCTEMAX.

5. Mogenu THma  «BXOHA-BBIXOA», CTPYKTypa  MOJIENH,
ompeJieJIeHue W 3aluCh TEepeJaTOYHbIX (YHKIUM MOJIETH.
Hcnonbs3oBanne MOJENIHN «BXOA-BBIXO1» IIPHU MPOEKTUPOBAHUY
U(POBHIX TBOWHUKOB TEXHOJIOTHYECKOTO TIpoliecca.

6. Ctpykrypa nudpoBoro IBOHHUKA MOCTPOCHHOTO HAa OCHOBE
HMHC.

[IpakTHYecKkue 3aaHUsA
1. PaccMoTpuTe MOBEICHUE CUCTEMBI U COCTaBUThH MOJIENb ITU(POBOTO
TBOMHWKA MpoIecca HAMOJHEeHUsI 0aka B BUJIE JIMHEHHOTO

MG hepeHIManTsHOT0 YpaBHEHHsI IS IBYX BapUAHTOB MPOIIECCa..
[Ipon3BecTH YMCICHHOE pelieHNe MOTyYeHHOT0 Au(dhepeHITnaIbHOTO
YpaBHEHUS.

o,

Ly
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CtpyKTypHBI [Inanupyemslie
W DJIEMEHT pe3yJIbTaThl OueHoYHbIE CPEACTBA
KOMIETEHIUU 00yUYCHHS

2. JIns 3a1aHHOM CTPYKTYPHOM CXEMBI ITU(POBOTO TBOMHUKA HEKOTO
TMHAMUYECKOI0 Mpoliecca MPUBEIUTE MATEMAaTUYECKOE OIMCAHUS €0
[MOBEICHUS B OIIEpaTOpHO popme

X(®) 1 1 V()
’Qi) TP T,P

A

Y

TsP+1

A

3. Iy 3aJaHHOM MO/IENI CUCTEMbI B MATPUYHOM YIIpaBIsieMON
(bopMe NoTyduTe MOJIENb B OIIEPaTOPHOM (hopMe U 3aIHUILIUTE CUCTEMY|
[Pa3HOCTHBIX ypaBHEHUH A7 popMupoBaHus HUPPOBOTO ABOHHHUKA
CHCTEMBI

" 0o 1 0O " "0'|
A=| 0 O 1|, By=][0.Cy=[3 4 1]

L—4O —38 —11J \‘ J

4. [lpuBeaute mpuMmep peaiu3aluy PErpecCUOHHON HeMpoceTeBOH
Mosiend 1M(POBOro JBOMHMKA, HacTpauBaeMoil (oOyuyaemoil) 1o
PDKCIICPUMCHTAJIBHBIM JaHHBIM IIpOLeCCa.

5. ChopmupyiiTe airOpUTM YUCICHHOTO MOJIETUPOBAHHUE TIpoIiecca
U1 poBOro JBOMHKMKA MHEPIIMOHHOTO 3BeHa 1-0To mopsiaka co
CTPYKTYPHOH CXEMOU

x(1) ¥(T)

5. Jlist cUCTeMBI YUCIICHHBIM YPAHEHUH ONKUCHIBAIOIINX JUHAMUKY
11 (poBOro JBOMHMKA, 3aJaHHBIX B PEKYPEHTHOM opme
[paszpaboTaiiTe alropuT™ BeIYUCICHHUN. Peanu3zyiite anroputm u
[0JIy4uTe peleHus B Bujae rpaduka QyHKINH

h
Yoty = > : (Xi+1 = Yy — 2 Yo ) + Yo

Yiisy = h- Yoisy T Yag

6. BBIMOJIHUTE pear3aliiio MOICH IU(ppOoBOro ABoMHUKa B SCiLab.

[losryunTe nepexoJHbIe MPOLECCHl B HEM.

20



CtpyKTypHBI [Inanupyemslie
W DJIEMEHT pe3yJIbTaThl OueHoYHbIE CPEACTBA
KOMIETEHIUU 00yUYCHHS

0) Ilopsaiok nMpoBeaeHUsI MPOMEKYTOUHON ATTECTAUMM, OKA3ATeJIM U KPUTEPUU OLIEHNBAHUSA:
[TpomexyTouHas arTectanus o aucuuruinae «Pa3zpadorka nudpoBbIX TBONHIUKOB B METAILTYPTHIDY
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, TO3BOJISAIONINE OLEHUTh YPOBEHb YCBOCHHS 00yYarOIIMMHUCS 3HAaHUH,
Y MPAKTUICCKUE 33]IaHUS, BBISBIISIIOIINE CTCIICHb CHOPMUPOBAHHOCTH YMECHUI U BIIaJICHUH, TPOBOJIUTCS B
dbopme 3adera.
Ilokaszamenu u Kpumepuu oyeHUBaHus 3auema:

Kpurepun oneHku (B COOTBETCTBHHM C (HOPMUPYEMBIMH KOMIIETCHIMSIMA M IUTAHUPYEMBIMH
pe3ysbraraMu o0yueHus):
—«3aYTEHO» — CTYJEHT JOJDKEH 3HaTh CIOCOOBI U METOJUKHU YIPABICHUs IPOEKTOM Ha BCEM 3Tale ero
JKM3HCHHOI'O IUKJIA; 3HATH COCTAaB U MOPAOOK pa3pa60TK1/1 MCTOAUYCCKHUX U HOPMATHBHBIX JOKYMCHTOB,
TEXHUYECKOH JTOKyMEHTAllMK B 00JaCTH aBTOMATH3allMU TEXHOJOTHUECKUX MTPOLECCOB U MPOU3BO/ICTB, B
TOM YHMCJIC 11O JKU3HCHHOMY IUKITY IPOAYKIHU U €€ KaYCCTBY,
—«HE 3aYT€HO» — CTYJEHT HE MOXKeT IOKa3aTh 3HAHMUSA Ha YpOBHE BOCIPOU3BEICHHUS M OOBSICHEHHS
HHq)OpMaIlI/II/I, HE MOXKCT IIOKa3aTb MHTCIIJICKTYAJIbHBIC HABBIKK PCHICHUS IIPOCTLIX 3aaa4.
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