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PaGouas mporpamma cocrasiena Ha ocHoBe PI'OC BO - GaxanaBpuaT 1o HanmpapJicHUIO
noarotosku 22.03.02 Metatyprus (mpukas Muno6puayku Poceun ot 02.06.2020 1. Ne 702)
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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




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

HHUCJIC:

— KOHTaKTHas pabora — 174,75 akaj. yacos:
—aynutopHas — 171 akan. 4acos;

— BHEAyAUTOpHAs — 3,75 aKaJl. 4acoB;

— camocrosTenpHas padota — 149,25 akan. yacos;

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

dDopMa arrecTaluu - 3a4cT

AynutopHas § =
o | KonTakTHas pabota & 3 Dopma TeKyIero
=
5 B aKaJl. Jacax o Bun KOHTPOJIS
Paznmen/ Tema 3 (B axaj. uacax) g . p Kon
S & © | camocTosTenbHOI | ycrieBaemocTH U
JUCLUTUTAHBI 5 £ . | xomnerenuun
@) Q & paboTHI TIPOMEKYTOUHON
na6. | mpaxr. | €3
Tlexk. - | TPAKT. | =g aTTeCTaluy
3aH. 3aH. O &
1. [IporpamMmmupoBanue U
ANTOPUTMU3AINA 3a1a4
yIpaBJICHHS
Nsyuenune
JIUTEPATYPHI.
IToaroroBka k
1.1  OcHoBHbIE  BHUABI BBITIOJTHEHHUIO VYeTHBIN onpoc 1o
TUIOBBIX aITOPUTMOB. MIPAKTUYECKON e3yJIbTaTamM
P 2 4 | 6 P pesy , TK-6.1
Metoast pa3paboTku paboTHI. MPaKTUIECKOU
AITOPUTMOB. [Hoaroroska paboTHI
oTyera 1o
MIPAKTHYECKOMN
pabore
Nzyuenue
JIUTEPATYPHI.
IToaroroBka k
BBIIIOJIHEHUIO VYceTHBII onpoc 1o
1.2 CuHrakcuc  s3bIKa .
MPaKTHIECKOM pe3yibTaTam IK-5.1,
MIPOTPaMMHUPOBAHUSL. 5 4 4/0,41 | 8,1 .
paboTHL. MPAKTHIECKOMN I1K-6.1
CTpyKTypsl 1 OUOIHOTEKH.
[oaroroska paboTbl
oTyera 1o
MPAKTHYECKOMN
pabore
Nzyuenue
JIUTEPATYPHI.
IToaroroBka k
BBIIIOJIHEHUIO VYceTHBII onpoc 1o
1.3 TlousiTUsT ynpaBiIeHUsL. .
MPaKTHIECKOH pe3yibTaTam IK-5.1,
ANroputmbl  ynpaBieHHUs 4 421 8 .
paboTHL. MPAKTHIECKOMN I1K-6.1
[POIIeCCaMu.
[MoaroroBka paboThI
oTyera 1o
MPAKTHIECKOMN
pabote




1.4 Peanmuzamnus
BBIYHCIIMTEIBHBIX
npolenyp B IPHUKIAJIHOM
MIPOTPaMMHUPOBAHUH.

4/411

Uzydenne
JIUTEPATYPHI.
IToxroroBka k
BBIITOJIHEHHIO
MPAKTHIECKON
paboThL.
[ToaroroBka
oT4eTa 1o
MIPAKTHYECKOMN
pabote

VYceTHBI onpoc 1o
pesynbTaTtam
MPaKTUYECKOU
paboTb

MK-5.1,
ITK-6.1

15 [Iporpammuas
peann3amys BU3yaln3annm
JIAHHBIX

4/11

Uzydenne
JIUTEPATYPHI.
IToaroroBka K
BBIITOJIHEHHIO
MPAKTUYECKON
paboThI.
[Moaroroska
oTyera 1o
MPAKTUYECKON
pabote

VYceTHBIN onpoc 1o
pe3yabpTaTam
MPaKTUYECKON
paboThI

IK-5.1,
IK-6.1

Hroro no pazneny

18

20/8,4U

38,1

2. OCHOBEI
00yUYCHHS U aHAJIN3a JaHHBIX

MAaIIUnHHOTO

2.1 OyHknuM u 337344
MaIIuHHOTO 00yueHHUS.
Knaccupukanus meronos
MAaIIUHHOTO 00yUYCHHS

2/11

Nzydenne
JIUTEpPaTyphl.
ITogroroska k
BBITIOJTHEHHUIO
MPAKTUYECKON
paboTHI.
[ToaroroBka
oTueTa 1o
MPAKTUYECKON
pabote

YcTHBIN onpoc 1o
pe3ynbTaTtam
MpaKTHIECKOH
paboThI

[1K-4.1,
IK-5.1

2.2 Coop u oOpaboTka
naHHbpiX. CTaTHCTUYSCKUI
aHaJIN3 JaHHBIX

421

Nsyuenune
JIUTEpPaTyphl.
IToaroroBka k
BBITIOJTHEHHUIO
MPAKTUYECKON
paboTHI.
[ToaroroBka
oTueTa 1o
MPAKTUYECKON
pabote

YcTHBI onpoc 1o
pe3ynbTaTtam
MpaKTHIECKOH
paboThI

[1K-4.1,
IK-5.1

2.3 CTraTuCTHYECKHE
MOJIEJIH MPOIIECCOB.

4/11

Nzyuenue
JIUTEPATYPHI.
IToaroroBka k
BBIITOJIHEHHIO
MIPaKTUUECKON
paboTHL.
ITonroroBska
oTueTa 1o
MPaKTUYECKON
pabote

VYceTHBIN onpoc 1o
pe3yabTaTam
MPaKTUYECKON
paboTsI

[K-4.1,
[IK-5.1

2.4 OcCHOBHBIE IIOHSTHS
METOJIOB HCKYCCTBEHHOTO
HWHTEJIEKTA.
Hcnons3oBanue
nn B
o0yueHumu.

METOJIOB
MalIMHHOM

Nzyuenue
JIUTEPATYPHI.
IToxroroBka k
BBIITOJIHEHHIO
MPAKTHIECKOHN
paboThI.
[Noaroroska
oTyera 1o
MPAKTHIECKOHN
pabote

VYceTHBII onpoc 1o
pesynpTaTtam
MPAKTHYECKOMN
paboThI

IK-4.1,
IK-5.1




Uzydenne

JIUTEPATYPHI.
IToxroroBka k
25 UckyccTBeHHBIE BBIIIOJIHCHUIO VYceTHBI onpoc 1o MK-4.1
HEHpOHHbBIE ceTH MIPAKTUYECKON e3yJbTaTaM "
b ’ 4 4om | 6 P pesy . TK-5.1,
CTPYKTYpa, THIIbI, METOJBI paboThl. MPaKTUIECKOH TK-6.1
00yueHus Ioaroroska paboTb '
oT4eTa 1o
MIPAKTHYECKOMN
pabote
Uroro no pazneny 18 16/611 | 32
Uroro 3a cemectp 36 36/14,411| 64,1 3a4€T
3. OCHOBBI pa3paboTku
JIMHAMUYECKUX MoJeaeH
TEXHOJIOTHYECKUX IPOLIECCOB
Nzyuenne
JATEPaTypHI.
IloaroroBka k
3.1 Tumbt BBITTOJIHEHHIO YcTHBI onpoc 1o K-4.1
MaTeMaTHYECKUX Moesen 2 4 8 MPaKTUIECKOU pe3yabTaTam K 5'1‘
MPOIIECCOB W CHCTEM. paboTHI. MPAKTHIECKON K 6. 1‘
JliHaMHUYeCKIe MOJICIIH. [Monroroska paboThl '
oT4eTa 1o
MPaKTUYECKON
pabote
Nzyuenne
JIATEPaTypHI.
IToaroroBka k
3.2 Meroasl YUCIEHHOrO A .
BBIITOJTHEHHIO YcrHBI ompoc 1o
PCICHHA MPaKTUYECKOMN e3yJIbTaTaM IK-4.1,
U PepeHIHATBHBIX 4 8 8 p pesy . I1K-5.1,
N paboTHI. MPAaKTUYECKOM
YPaBHEHUI TMHAMUYECKUX IK-6.1
INoaroroska paboThI
cHCTeM
oT4eTa 1o
MpaKTHIECKOH
pabote
Nsyuenune
JIUTEPATYPHI.
3.3 Mertoanka paryp
IToaroroBka k
MPOEKTUPOBAHU .

N BBITTOJTHEHUIO YcTHBI onpoc 1o
MaTeMaTH4YECKOM MOJIENH HDAKTHEECKOT CBVIIETATAM I1K-4.1,
IUHAMUYECKON CHCTEMBL. 4 6/41 |14,15 P pesy M IIK-5.1,

paboTHI. MPAKTUIECKON
ITakeTs! MIPUKJIIAIHBIX IK-6.1
IMonroroska paboTHI
nporpamMm peanu3anun
. oTYeTa 1o
JTUHAMUYECKUX MOJICIICH. .
MPaKTUIECKON
pabore
3.4 OCHOBHI TeOpuun Hsyuenue
ABTOMATHYCCKOI'O JIATEpaTyphbl.
ynpasieHus. [loHatne u ITonroroBka
CTPYKTYypa CUCTEMBI BBITTOJTHEHHUIO YcTHBII onpoc 1o K-4.1
TIPaBJICHUS MPAaKTUYECKOM e3yJIbTaTamM "
yip 4 gam | 12 | ™ pesy . MK-5.1,
TEXHOJOTHYCCKUM paboTHI. MPAKTUIECKON TK-6.1
apaMeTpoM. IToaroroska paboTbl '
MaremaTtnueckoe OT4YeTa 110
MOACINPOBAHUC MPaKTUYECKON
3aMKHYTBIX KOHTYPOB pabote
YcTHbIi onpoc 1o
35 Matemarnueckoe o3 nLTaI")r amt [K-4.1,
OIMCAHUE 3JIEMEHTOB 1 4/41 8 pesy. o T1K-5.1,

. MPAKTHIECKOH

UPPOBOTO JIBOMHUKA [K-6.1
paboThl

HWroro no pazneny 15 30/121 (62,15

Uroro 3a cemectp 15 30/121 50,15 3a4ET




4, Tunsr u
nUQpoBoro
TEXHOJOTHYECKOTO IIpoIiecca

CTPYKTypa
JIBOMHHMKA

N3ydenne
4.1 CrpyKTypa, 3JIEMEHTBI JIUTEPATYPHI.
CTPYKTYpbI uudpoBoro IonroroBka
JIBOMHUKA BBIITOJIHEHUIO YcrTHbIif onpoc 1o K-4.1
TEXHOJIOTHYECKOTO MPaKTUIECKON e3yJIbTaTaM "
4 621 | 2 P pesy y TK-5.1,
npoiiecca. IMakeTs! paboTHI. MPAaKTUIECKOM TK-6.1
NPUKIATHBIX  [POTpaMM [oaroroska paboThl '
UL pa3paboTKH oT4eTa 1o
IU(PPOBBIX JBOHHHUKOB. MIPAaKTUIECKON
pabore
N3ydenne
JTUTEPATYPHI.
IloaroroBka k
4.2 IudpoBbie ABOHHHUKH BBITIOJIHEHHIO YcTHBII onpoc 1o TK-4.1
HETPEPBIBHBIX TPOIECCOB. MPaKTUIECKOU e3yJIbTaTaM "
pep pon 2 621 | 2 P pesy g TK-5.1,
CraTuueckue MOJIENTH paboTHI. MPAaKTUYECKOM TK-6.1
IU(PPOBBIX JBOHHHUKOB. [onroroska paboThl '
oTyera 1o
MPaKTUYECKON
pabote
Nzydenne
JIUTEPATYPHI.
IloaroroBka k
4.3 IIpoekTHpoBaHue BBITTOJIHEHHIO YcTHBIH onpoc 1o TK-4.1
MHAMUYECKUX  MOJIeNeit MPaKTUIECKON e3yJIbTaTaM "
A oA 4 62u | 2 P pesy . TK-5.1,
UPPOBBIX JIBOWHHKOB paboTHI. MPAaKTUYECKOM TK-6.1
MIPOLIECCOB [NoaroroBka padoThl '
oTyera 1o
MpaKTHIECKOH
pabote
Nsyuenune
JIUTEPATYPHI.
IToaroroBka k
BBITIOJIHEHUIO VYeTHBIN onpoc 1o
4.4 TexHHUYECKHE CPENICTBA HDAKTHAECKOT o3 HI)TaI')f amt [K-4.1,
CO3aHus IUPPOBBIX 4 6/21 2 P pesy N I1K-5.1,
N paboTHI. MPaKTUIECKON
JIBOMHUKOB. IK-6.1
IMoaroroska paboThI
oTyera 1o
MPAKTUYECKON
pabote
Nsyuenue
JIUTEPATYPHI.
Iloaroroska k
BBITIOJTHEHUIO VYeTHbIl onpoc 1o
4.5 Meronuka pa3paboTKu HDAKTHAECKOT o3 J'II)TaI”)[ amt [K-4.1,
UPPOBOTO JBOMHMKA 2 6/21 2 p pesy . IK-5.1,
paboTHI. MPAKTHIECKON
HENPEepBIBHOTO Tpoliecca [K-6.1
IToaroroska paboThI
oTyera 1o
MPAKTUYECKON
pabote
Uzydenue
JIUTEPATYPHI.
4.6 Metonuka pa3paboTKu paryp
N TloaroroBka k
UPPOBOTO JBOWHHMKA N
BBITTOJIHEHHIO YcTHBII onpoc 1o
JUCKPETHOTO  IpoIecca. HDAKTHYCCKOR 3V b TaATAM [1K-4.1,
Wurerparus MOJIENIA 2 6/4,41 2 P pesy " I1K-5.1,
. paboTHI. MPAaKTUIECKOM
u(ppoBOrO JBOHHHUKA B I1IK-6.1
[onroroska paboTbl
cUCTEMY yIpaBJICHHSI
oTyera 1o
MIPOIIECCOM. .
MIPAKTUYECKON
pabote
Hroro no pazgeny 18 36/14,41| 17




HWroro 3a cemectp 18 36/14,41| 12 3au€r
102/40, |1149,2
Hroro no aucuuIuinHe 69 1 5 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; NPaKTUYeCKHE 3aHATUS C MHCIOJIb30BAHUEM IPOOIEMHOIO
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 HMCCIEIAOBAHUSA 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
BBITNOJIHSIOTCS TPYIIIOBBIE MU MHIAUBUAYAIbHbIE 3a/IaHUS 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, 2021. — 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. Mertoasl MaTeMaTHYECKOTO MOJETUPOBAHUSI 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

CTEHJT CUCTEMBI

ABTOMATHUYECKOT0 [CBUACTCIBCTBO GeccpouHo

YIPaBJICHUS Ne2013612340

TE€XHOJIOTHUYECKUM

I1apaMeTPOM

Eclipse CcBO0OJIHO 0eCCPOUHO

ABC Pascal ¢BOOOHO 0eccpoyHO

MAXIMA CBOOOIHO 0OCCCPOUHO

Bpay3ep Mozilla |cBo6oaHO SecopouHo

Firefox pacIpoCTpaHIeMOe

FAR Manager CBOOOTHO 0eccpoyHO

Scilab CBOOOIHO

Computation pacmpocTpaHseMoe 6eccpouHO

Engine 10

Anaconda Python |cBoboaHO 0eccpouHO

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

Hassanue xypca Ccplika

MexnyHapoaHas 6a3a MOJHOTEKCTOBBIX http://link.springer.com/

ypHasoB Springer Journals ] ' ]

DNEeKTpOHHBIE  pecypchbl  OUOIMOTEKU . . _

MITY i, T 1. Hocona https://magtu.informsystema.ru/Marc.html?locale=ru

Hanumonanbuas

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

cucremMa — Poccuiicknii HHAEKC HAYYHOT O

9 MaTtepuajJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecrieueHUe AUCUUIUINHBI BKITIOUAET:

VYyebHble ayIUTOPUH TSl IPOBEACHUS 3aHATUN JICKIIMOHHOTO TUTa (MynpTUMeTuitHbIe
CpeZCTBa XpaHEeHHUsI, IIepelaun U IpeAcTaBiIeHus nHpopmanun). aya. 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 IPOMEXKYTOUHBIX KOHCYJbTaluil (Jlocka, MyapTUMEAMIHBIN TPOEKTOpP, SKpaH) ay.
448

[Tomemenne s XpaHeHUss U NPOPUIAKTHUECKOTO OOCITy)KMBaHHUS y4eOHOIo
o0opynoBanus (Creniaxu Ui XpaHeHUs] yueOHO-METOAMYECKUI JOKyMeHTaIn) aya. 445

VYyeOHast ayauTOpHs JUIsl IPOBEIEHUSI MPAKTUYECKUX 3aHSITUNA: KOMIBIOTEPHBIN Kiacc
(Ilepconansubie KoMIBIOTEPHI ¢ maketom MS Office, Brixomom B MHTEpHET M C J0OCTYNOM B
3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIBHYIO CpEy YHUBEPCHUTETA) ayl. 448



Ipuioxkenne 1

6. YueOHO-MeTOANYeCKOe o0ecTieyeHrne CAMOCTOATEIbHOIH padoThl 00y4arouXcs.

[To mucrmrumbe «Pa3paboTka MUGPOBBIX TBOMHUKOB B METALTyprHH» MPEIyCMOTPEHA
ayJIMTOpHAsl U BHEAYUTOPHAsI CAMOCTOSTEIbHAsI paboTa 00y4YaroIXCs.

AyaHuTOpHAsE caMOCTOSITEbHASI pad0Ta CTYJEHTOB HA MPAKTUYCCKUX 3aHSITUSX MPOUCXOIUT
[0J1 KOHTPOJIEM MPEIO/IaBaTeNsl B X0/1€ BHIMOIHEHHSI TPAKTHUECKUX paboT, IPH PEIICHUH 3a/1a4 U
BBITIOJIHEHUH YIIPAKHEHUN, KOTOPBIE JJISI CTYIEHTOB ONPEAEIISIET IPENOAABATENb.

BueaynutopHas camoctosiTenbHasi paboTa OCyIIECTBISETCS B BUJE MPOPaOOTKU MaTepuaia
MPAKTUYECKUX 3aHSATUM, BBIIOJHEHUS JOMAIIHUX 3aJaHUM W TPU KOHCYJbTaLMAX C

mpenoaaBaTCiICM.

Tema npakTu4yeckoi
padoThI

Bomnpocs! a1 yCTHOro onpoca

Omneparopsl 1 QyHKIUH
si3pika Python

1. Ilepeunciute oneparopsl si3bika Python

2. Beruucnute BelpakeHue a+b”2, ucrnob3ys BBOJ 3HAUCHHH C
TEpMHHAJIA

3. Yto Takoe KkoHKaTeHauus cTpok? IIpuBenure npumep
KOHKATEHLIUH.

I_II/IKJ'IBI " BCTBJICHUSA

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

2. Kaxue Buibl IUKIIOB UCTIONb3YtOTCS. [IpuBeanTe 6110K-cXeMbl
BCEX BUIOB ITHKJIOB.

3. Yto Takoe BeTBieHUE B nporpamme? Kakue BUbI BETBICHUS
ucnoinb3ytorca? [Ipusennre npuMepsl BETBICHUM.

4. Yto Takoe pekypcus? IlpuBeaure mpumep peKypCHBHOIO
ITOpPHUTMA.

O6paboTka TaHHBIX

1. Kak noiay4yuTh 1aHHbIE U3 BHEIIHETO UICTOYHHUKA?

2. Kak BBINOIHUTE COPTUPOBKY AaHHbIX? [IpuBeaure
0JIOK-CXEMY aJITOPUTMAa COPTUPOBKHU.

3. Kak npoBecTH OnpeesieHns CTaTUCTUYECKUX NTapaMeTPOB
nanubix? [IpuBeauTe mpuMepbl CTAaTUCTHYECKOH 00pabOTKH.

Hcnonp3oBanue OMOIHOTEK

1. Kak 3arpy3utb 6uGIMOTEKy U1 UCTIOIb30BaHuE € pyHKIuii?
2. Kakue OHMOAMOTEKHM HCHONB3YIOTCA U CTATUCTHUYECKOMN
00paboOTKM, MaTeMaTUYeCKHX BBIYMCICHUH M BU3yaJIM3allUH
JTAHHBIX?

3. Hcnonb3ys  OubnauoreuHsle  (QYyHKIMH  ONpEAETHUTE
KO3 (HUILIMEHTHI PETPECCUOHHOTO YPABHEHHUS

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

Busyanmszanuus naHHbIX

1. Kakue ¢opmbl BU3yalu3allud JAHHBIX MOXKHO MOJIYYHTb
yepe3 Oubnmorexky?

2. Kak Ha rpaukax ¢ s3KCriepuMeHTaIbHBIMU JAHHBIMU YKa3aTb
BEJIMYMHY CPEIHEKBaJApaTUYHOro OTKIOHeHusA? IlpuBenure
IIpUMeEp.

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

MeToasl MAaIMHHOT'O

1. Hepe‘lI/ICHI/ITe OCHOBHBIC BUJIbI BBIACIAOTCA B MAlIMHHOM
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Tema npakTuyeckoi

Bomnpocel 11 yCcTHOro onpoca

padoThI
o0y4yeHus u 00paboTKu oOyuyenuu. [losicHUTE KaXIbIi BUI MAIIMHHOTO O0YUYCHHS U
JTAHHBIX IPUBEINTE IPUMED.

2. Kakue ki1r04eBbIe 33/1au BIJCISIOT B METOIaX MAIIMHHOTO
o0yueHus?

3. Kakue OuOIMOTeKH peann3yoT MaIMHHOE 00y4eHue?

4. [TpuBeauTe NPUMEPHI 3314, PEIIAeMbIX KIACCUICCKUMHU
METOJ[aMU MAIIMHHOTO 00y4eHus. [IpuBeaure nmpumep
IIPOrPaMMBbI BBITIOTHSIFOIIEH KJIACCH(PUKAIMIO TAaHHBIX

[TocTaHoBKa 3KCIIEpUMEHTA U
CTAaTUCTUYECKUI aHAIU3

1. Yro Takoe aKTUBHBII U TACCUBHBIA SKCIIEPUMEHT?

2. Kak copmupoBath MaTpuily IJIaHUPOBAHUS SKCIIEPUMEHTA
niepsoro nopsnaka? [Ipuseaure npumep

3. I1Ipo 3a1aHHBIM JJAHHBIM [IPOBEJECHHOTO SKCIIEPUMEHTA
OIpEEIUTE YPaBHEHUS CTATUCTUYECKON 3aBUCUMOCTH.
[IpuBenuTe nprMep NporpaMMbl peau3aliy onpeaeIeHus
CTaTUCTUYECKOW MOJIENN MTPOLECCa.

4. Kakue OCHOBHbIE KPUTEPUH aJIEKBATHOCTH UCIOJIb3YIOTCS
JUISL OLICHKH a/IEKBaTHOCTH MOJYYEHHON CTaTUCTUYECKON
Mojienu. [IpuBenTe npuMepsl OLIEHKU a/leKBaTHOCTH JUIs
KOX(QPHUIHEHTOB ypaBHEHUS U CAMOM MOJIEIIN

Meroapl HCKYCCTBEHHOTO
UHTEJUIEKTa

1. Ilepeuncnute KnaccuUKAIUIO METOJOB UCKYCCTBEHHOTO
WHTEJUICKTA.

2. B kakux o0acTax MOTYT UCIIOJIL30BATHCA PA3JIMYHBIC KJIIACChI
WHTEJUIEKTYaJIbHBIX CUCTEM?

3. Kakue BHU/bI 06y‘-ICHI/I$[ 1 JUIA KaKUX KJIaCCOB CUCTEM
HCIIOJIB3YIOTCSI METOJIbl HICKYCCTBEHHOT'O MHTEJIEKTA?

Peanuzanus nckyccTBEeHHOM
HEWPOHHOU CeTH

1. Yro takoe nepcentpon? Kakue 371€MEHTHI BXOST B
IIepCEeNnTpPOH?

2. Yro Takoe akTuBalnMoHHas pyHKus? [IpuBeauTe OCHOBHbBIE
BapUaHThl AKTUBALIMOHHBIX (QYHKLIUH

3. Kakyto QyHKIHIO BBIMOJHAIOT «Beca» HelpoHa?

4. Yrto Takoe CKpBITHIH c10i nepcentpoHa’?

5. Jlns kakux 1enel ucnoiab3yercst ooydarorias Bbioopka? Kak
HE00X0AuMO (hOpMHUPOBATH 00YUAIOITYIO BEIOOPKY?

6. Kak popmupoBaTh TMHAMHYECKHE DJIIEMEHTHI C
HCIIOJIb30BAHNEM MUCKYCCTBEHHON HEMPOHHOM ceTH?

7. Kakoii crioco6 ucrnonb3yercs A o0ydeHus HelpoHHOU
cern? B uem 3aKkirouaeTcs OCHOBHAs UIEs 9TOro crocoda?

8. 3anummnTe B 00111eM BUE BHIPAKEHUE JIJISl pacyeTa OINOKY B
ckpbIThIX ciosix MHC

Monenu ctaTHYECKUX CUCTEM

1. Yto Takoe cTaTuyecKasi XapaKTepUCTUKA CUCTEMbI?

2. IlpuBeaute kinaccu(UKAIMIO CTATUYECKUX XapaKTEPUCTHUK
cucrem?

3. 3anummuTe ypaBHEHHUE CTATHIECKON XapaKTePUCTUKH B 0OIIIEM
BUJIE B OpME MOTMHOMA N-0i CTENIEHU

4. Kakume wMeToAbl UCHOJB3YIOTCS  JUIi  ONPEIETCHUS
KO3(QQHUIHUEHTOB MOJMHOMA CTATHUYECKOW XapaKTEPUCTHKH II0
AKCIIEPUMEHTAJIbHBIM JaHHBIM?

5. 3anumuTe PyHKIMOHAT METO/1a HAMMEHBIIINX KBAJAPATOB.

6. [IpuBeauTe OJ0K-CXEMY MTOMCKOBOTO aJITOPUTMA ONIPEICIICHUS
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Tema npakTuyeckoi
padoThI

Bomnpocel 11 yCcTHOro onpoca

K03 PHUIHMEHTOB NOJIMHOMA PETPECCHOHHOTO YPAaBHEHHUS.

7. UTo Takoe JUHUS perpeccun?
8. BanmmuTe GopMyIIel 1715 onpeaesieHus K03 (HUITMEHTOB
perpeccuoHHOro ypaBHeHust MetogoM Kpamepa.

Pemenue
muddepeHnanTbHBIX
YpPaBHEHUH B CUCTEME

BU3YaJIbHOT'O MOJICTTUPOBAHHUS

1. Obmas cTpykTypa pemeHus 1udepeHIrnaIbHOro
ypaBHEHHUA B (hOpME CTPYKTYPHOI CXEMBI

2. Kak 3aaTh HauaabHbIC 3HAYEHUSI UHTETPATOPOB?

3. Kakue Bu3yanbHble 3B€HbS UCIOIB3YIOTCS IS
MOJIETUPOBAHUS AUHAMUYECKUX CUCTEM?

4. Kak BbIOMpaeTCsl YMCICHHBIA METO/I UHTETPUPOBAHUS?
5. Kak 3ayaercst BpeMst HHTETpUPOBaHUSI?

6. Kak 3aiarp macmrad rpaduka GyHkmmm?

YucneHHbIe METOIbI PEIICHUS
muddepeHnanTbHbIX
ypaBHEHUN JUHAMUYECKUX
CUCTEM

1. Yro Takoe muddepennnansaoe ypaBHeHHE?

2. Ilo xakuM @pHU3HAKaM [POU3BOAUTCS KiacCU(UKALUSA
QG epeHIaIbHbIX ypaBHEHUNA?

3. Uto Takoe OOBIKHOBEHHOE Iu(depeHaIbHoe YpaBHEeHue?
3anuuute npumep?

4. Kakoe nu¢p¢epeHumanbHOoe  yYpaBHEHUE  Ha3bIBaeTCs
YPaBHEHHUEM B YACTHBIX ITPOU3BOIHBIX?

5. B uem oTnnuune nuHENRHBIX AU} depeHInanbHbIX ypaBHEHUN OT
He-nmuHenHbIX? IlpuBenure mnpumepsl nuddepeHIanIbHbIX
YPaBHEHUH ITHX BUJOB.

6. Uto Takoe oxHopoaHble auddepeHIranbHble ypaBHEHUs?
IIpuBenu-te [IpUMeEp JIMHEWHOI O OZHOPOIHOIO
T depeHIIMaTBEHOTO YPaBHEHHUS.

7. Kaxoii Bua auddepeHunanbHbIX ypaBHEHHH Ha3bIBaeTCs
HopManbHbIM? [puBenuTe mpuMep Takoi 3amucu.

8. 3amummuTe B OO0IIEM BHUAE CUCTEMY YPaBHEHHUH NEpBOTO
MOpsAJIKa pa3pelieHHbIX OTHOCUTEIbHO MpPOU3BOAHBIX. Kak
3aIlMIIeTCs TaKkas cCUcTeMa B BEKTOpHOM (hopme?

9. IlpuBenute npumep 3anucu AU GepeHInaIbHOrO0 ypaBHEHUS
N-oro moOpsAKa  pPa3pelieHHOE  OTHOCUTENBHO  cTapluei
MIPOM3BOJHON B (popMe CUCTEMBI ypaBHEHUH NIEPBOT0 MOPSIKA.
10. B kaxoii ¢opme monydaroT perieHust auddepeHnnanbHbIX
YpaBHEHU MPH UCIIOJIb30BAHUN YHCIEHHBIX METO0B?

11. Kakoe nmpenMy1iecTBo YuCIeHHBIX MeTO0B? /B uem cocTouT
HEJOCTAaTOK  HCIIOJIb30BAaHUS  YMCIEHHBIX  METOJOB  IpuU
NOJyYeHUH perieHus auddepeHInanbHoro ypaBHeHHs ?

12. Yto Ha3bIBAIOT y3J1aMU CETKH MPHU MOCTPOECHUHU YUCIEHHON
cXeMbl peeHus AudQepeHnanbHbIX YpaBHEHUN?

MaremaTuueckue MOJEIU
cucteM B hopme
«BXOJI-BBIXOI» C
HCIIOJIb30BAHUEM

NepeaaToOuHbIX (PYHKINH

TUTIOBBIX 3JIEMEHTOB

1. 3anumuTe nepeaaToYHbie PYHKIIMH TUTTOBBIX JIEMEHTOB

2. 3anuiuTe BBIPAKEHUS S YAaCTOTHBIX XapaKTEPUCTUK
THUITOBBIX 3BCHHCB

3. 3anumuTe BbIpAXEHHUS A BPEMEHHBIX XapaKTEPUCTHK
TUITIOBBIX 3BCHLCB.

4. 3anuimuTe aIropuTM TMOJYYEHUsS YHCICHHOTO pacyera
BPEMEHHBIX XapaKTEPUCTUK

5. CpaBHUTE BpEMEHHBIE XapaKTEPUCTUKU TUIIOBBIX 3BEHBEB,
MOJIYUCHHBIX AHAJIUTUYCCKU C XapaKTCpUCTUKaAMU,
MIOJIYYEHHBIMH YHCJIEHHBIM CTIOCOOOM.
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Tema npakTuyeckoi
padoThI

Bomnpocel 11 yCcTHOro onpoca

6. Kakx chopmupoBaTh CcXeMBI B MaKeTe BU3YAIBHOTO
MOJIETTUPOBAHUS JJIsl IOJyUYEHUSI BDEMEHHBIX XapaKTePUCTHK?
7. Kakue ¢GOpMBI TOCTPOSHUE JIUHAMUYECKUX DSJIECMCHTOB
HCIOJB3YI0TCA B cpene Scilab?

MoiebHO-OpUEHTUPOBAHHAS
pa3paboTKa JJIEMEHTOB
U(POBBIX TBOWHHKOB B
CUCTCMaxX BU3YaJIbHOI'O
MO/ICTTHPOBAHHSI

1. Kak peamusosars [TH-peryastop B SciLab/XCOS ¢
OTpaHUYEHUEM Ha BEMYMHY, GOPMUPYEMYIO HHTETPUPYIOIEH
yacTeio? [IpuBeauTe npuMep CTPyKTYPHOU CXEMBI.

2. Kak peanuzoBats B SCiLab/XCOS ucnonHuTeIbHbIN
MEXaHHU3M C OIPaHMYEHHUEM Ha JUaIa3oH X0/1a Baja?
[IpuBenuTe mpuMep CTPyKTYPHOU CXEMBI.

3. Kak ¢popmupyercs HelMHeHas CTaTUYecKas XapaKTeprucTHUKa
B SciLab/XCOS.

4. ITpusenute cxemy peanuzanuu WM s ynpasnenus
UCIIOJTHUTEIbHBIM MEXaHU3MOM IOCTOSIHHOM ckopocTu. Kakoe
Ha3HA4YEHHE 3TOTO AJIEMEHTa B KOHYpe?

5. IlpuBenuTe CTPYKTYpYy KOHTYpa C 0OBEKTOM C
CaMOBBIPABHUBAaHUEM

6. [IpuBenuTe CTPyKTypy KOHTYpa ¢ 00BEKTOM 0€3
CaMOBBIPaBHUBAHUSA

7. Kak MoenupyroTcs TEXHUUECKHUE CPECTBA BXOAIINE B
COCTaB B KOHTYpE pEeryJupoBaHus?

Marematnueckoe
MOIeTUpOBaHue TU(PPOBOTO
JIBOIMHMKA MpoIlecca HarpeBa

TCINNIOTCXHUYCCKN

MAacCCHBHOTO Teja

1.Kakwue mpo1ieccsl SBISIOTCS TPOLIECCAMU C PACTIPEIeICHHBIMHU
napameTpamu?

2.Kakoii kimace nuddepeHnanbHbpIX YPaBHEHUM OMTUCHIBAET
NoBe/ieHne 0O0OBEKTOB C paclpeeIeHHBIMH ITapaMeTpaMu?
3.Yto Takoe cetouHas pyHkuusa? [ kakux nenei
UCTIONB3YIOTCS CETOYHBIE (QYHKITUU?

4.Yem oTnryaercs siBHAsI CXEMbI YUCIEHHOTO PELICHUS
YpaBHEHUSI MOJEIIU C pacipeieIEHHBIMU TapaMeTPaMH OT
HESIBHOM?

5.Yem ompezensercst TO4HOCTb PEIIEHUs YUCICHHBIM METOJIOM
JUTsl MoJieTielt OOBEKTOB C pactpeieIEHHBIMU TTapaMeTpamu?

[{udposbie IBOWHUKH
JIMCKPETHBIX MPOLIECCOB

1. Kakoii kj1acc MaTeMaTUYeCKUX MOJEINIEH UCTIONb3YEeTCs IS
MOCTPOEHHUSI IU(POBBIX TBONHUKOB TUCKPETHBIX MPOIIECCOB?
2. Kak npou3BoauTCs 3alMCh U peanu3alus NepeKIovaronen
byHKIUN?

3. Kak npousBoutcs popMupoBaHue U epeiaya CUTHAIOB
uudpoBoii TeHH npoiecca’?

TexHonmoruueckue
KOHTPOJIEPHI

1. Kaky1o (pyHKIHUIO BBIITOJHSIOT TEXHOJIOTUYECKHE
KOHTPOJUIEPHI B cOOpE JaHHBIX C pealbHOro mporecca?

2. [IpuBenuTe CTPYKTYPHYIO CXeMy Tpoliecca ¢ HU(PPOBBIM
JBOMHUKOM M TEXHOJIOTHYECKUM KOHTPOJIEpOM?

3. Kak nepenatorcst 1anuble 1U(poBOil TEHH B
TEXHOJIOTMYECKUH KOHTposuiep? Kakne TexHu4YecKue cpecTBa
JUTSL 3TOTO UCTIOJB3YIOTCS?
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IIpuioxenne 2

7. OeHOYHbIE CPeACTBA /IJIsl NPOBeIeHUS MPOMEKYTOYHOM aTTeCTAllMU

CTpyKTypHBI [Inanupyembie
1 DIIeMEeHT pe3yIbTaThI OneHouHble CpeaCcTBa
KOMIETEHIINH o0yueHus

IIK-4: Cnnoco0eH BbIMOJHATD 321241 10 OLlEHKE ChIPbSl 1 METAJLIYPru4ecKoil mMpoayKIuM,

KOPPEKTUPOBATHL U KOHTPOJIMPOB

aTb Hp0H3BOL[CTBeHHBIfI nmpouecc

[1K-4.1: OrneHuBaeT ChIpbE
u
METaJLTyprHYeCKY
10 MIPOTYKITHIO,
KOPPEKTHPYEeT U
KOHTPOJIHPYET
IIPOU3BO/ICTBEHHBI
u MpoLecc c
000CHOBAHHEM
MPUHSATBIX
TEXHOJIOTHYECKUX
u TEXHUUECKHUX

Mep

IlepeyeHb TeopeTHYECKHX BONPOCOB:

1. Kak npon3BoAUTCSA OCTAHOBKA DKCIIEPUMEHTA JJIs1 OLICHKHU
Ka4eCTBA METAJIYPru4eCKON IPOLYKLIUHU 110 HECKOIBKAM
napametrpam?

2. IIpuBeaute CTPYKTYpbl CUCTEMBI KOHTPOJIS U YIPABICHUS
IPOLIECCOM, BKIIHOYAIOLIET0 LHU(POBOI TBOMHUK TEXHOJIOIMUECKOTO
nporecca. [losicHuTe QyHKINU KaKJOTO JIEMEHTa CTPYKTYPHI.

3. Kak ¥ ¢ HOMOIIbIO KaKUX CPEJCTB IIPOU3BOAUTCS (POPMHUPOBAHUE
YIPaBJISAIOIUX BO3JEHCTBAN Ha TEXHOJIOTHYECKUM MPOLECC AJIS €r0
KOPPEKTUPOBKHU?

IIpuMepsbl NPaKTHYECKUX 32 JAHUI
1. IIpuBenuTe GJIOK CXEMY QITOPUTMA M €r0 IPOTPAMMHYIO
peanu3anuio st 00paboTKM JaHHBIX TEXHOJIOIMYECKOr o Mpolecca
C LIETIBIO TOTyYeHUS KO PUIIMEHTOB PETPECCHOHHOTO YPABHEHHUS.

2. ChopmupyiiTe MaTeMaTUYECKYIO MOJIEh KOHTYpa yIPaBJICHUS
napamMeTpoM MPOU3BOJCTBEHHOIO Mpoliecca. BrinmoaHure
peann3aluo MaTEMaTHIECKON MOJIETTH B CUCTEME CTPYKTYPHOTO
mozenupoBanus ScilLab/XCos u Simintech/

3. BeinonHuTe cuHTE3 MaTeMaTu4eckol MoAeIH HH(POBOTO
JIBOIHMKA MpoIlecca HarpeBa TOHKOIO TeJla B HarpeBaTeIbHON NeuH,
OCYLIECTBIISIOLIETO B COOTBETCTBUU CO CIEAYIOIIEN CTPYKTYypOi
TEXHOJOTMYECKOIo 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 METAITYPru4eCcKOro MPOU3BOACTBA?

2. Kakue mapameTpbl MaTeMaTH4eCKOW MOJIEIH JIJIs1 HENPEPBIBHOM
TEXHOJOTHUHU MOTYT OBbITh MOJTYYEHBI B PEe3yJIbTaTe SKCIIEPUMEHTA?
3. Uro Takoe TunoBblie Bo3aeiicTBUA? Kak TUIIOBBIE BO3EHCTBUA
UCIIOJIB3YIOTCA JIJIS1 OTIPEAEIICHHS TMHAMUYECKUX TapaMeTPOB
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 3a0anuii

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 BBIPAXKEHHE CBSI3U MEKIY BXOAOM X H
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.
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CtpyKTypHBI [Inanupyemslie
W DJIEMEHT pe3yJIbTaThl OueHoYHbIE CPEACTBA
KOMIETEHIUU 00yUYCHHS

0) ITopsaok npoBeeHUsI MPOMEKYTOYHOI aTTECTAIIMHU, MOKA3aTeJ M M KPUTEPHH OLleHHBAHMSA:
[TpomexxyTouHast aTTecTalys 0 JUcHUILIHHE «Pa3paboTka nuppOBBIX ABOHHUKOB B METAILTYPTHI
BKJIFOYAET TEOPETHUECKUE BOTIPOCHI, TIO3BOJISIFOIINE OIICHUTh YPOBCHD YCBOCHHUS 00YYAFOIIIUMHCS 3HAHHH,
U IPAKTHYECKHE 33JaHNs, BBIABIIAIONINE CTENEHb CHOPMUPOBAHHOCTH YMEHUH M BIIAJICHHIA, TPOBOAMTCS B
dbopme 3adera.
IToxazamenu u Kpumepuu oueHueaHUA 3auema:

Kpurepun oueHku (B COOTBETCTBHM C (DOPMUPYEMBIMH KOMIIETEHIMSIMU M IUIAHUPYEMbBIMU
pe3ysbTaraMu o0yueHus):
—«3aYTEHO» — CTYJEHT JOJDKEH 3HaTh CIOCOOBI U METOJUKHU YIPABICHUs IPOEKTOM Ha BCEM 3Tale ero
JKN3HCHHOI'O0 IUKJIA;, 3HATH COCTAaB U MOPAOOK pa3pa60TK1/1 MCTOAUYCCKHNX U HOPMATHBHBIX JOKYMCHTOB,
TEXHUYECKOH JTOKyMEHTAllMK B 00JaCTH aBTOMATH3allMU TEXHOJOTHUECKUX MTPOLECCOB U MPOU3BO/ICTB, B
TOM YHMCJIC 11O JKU3HCHHOMY IUKITY MIPOAYKIHU U €€ KaYCCTBY,
—«HE 3aYT€HO» — CTYJEHT HE MOXKeT IOKa3aTh 3HAHMSA Ha YPOBHE BOCIPOU3BEICHHUS M OOBSICHEHHS
HHq)OpMaIlI/II/I, HE MOXKCT IIOKa3aTb MHTCIIJICKTYAJIbHBIC HABBIKK PCHICHUS IIPOCTLIX 3aaa4.
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