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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABJICHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Tojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadempoii C.M.KHz[peeB

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
yueOHOM ToJly Ha 3aceaHuu Kapeapbl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABICHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABJICHUS

IIporokomor _ 20 r. Ne
3aB. kadeapoii C.M. AunpeeB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHust quctuiuinibl «Pa3paboTka udpoBbIX TBOWHUKOB B METAJUTYPTUU»
SBIISIIOTCS ~ pa3BUTHE  NPO(ECCHOHANBHBIX  KOMIIETEHIIMH B O0JacTH  MPUMEHEHHS
MaTeMaTUYeCKOTO amnmapara M BbIUMCIUTEIBHBIX METOJIOB CO3/aHUsA LU(POBBIX JBOWHUKOB
MAPOTEXHOJIOTUH, a TakXKe IPOBEICHUSI BBIYUCIUTEIIBHBIX SKCIEPUMEHTOB M HWHTErPALUU
U (GPOBBIX ABOMHUKOB B CUCTEMY YITPABJICHUS TEXHOJIOTUEH.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

HucuuruinHa Pa3paboTka LU(POBBIX ABOWHUKOB B METAUIyprUU BXOJUT B YacTb
y4eOHOTO Mm1aHa (popMupyeMyro ydacCTHUKaMu 00pa3oBaTeIbHBIX OTHOIIEHUI 00pa30oBaTeIbHOM
HPOTrpaMMBl.

Jns  wW3ydeHUs  JUCHUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

WNudopmarrka u HHPOPMAITMOHHBIE TEXHOJIOTUU

OCHOBBI METAJLITYpPrU4E€CKOI0 IPOU3BOICTBA

Maremaruka

Tennodusuka

MaremaTHueckuil aHau3

KomnbroTepHbie METOABI TPOSKTUPOBAHUS 3JIEMEHTOB METAJLUTYPTUYECKHX MTeUeit

OCHOBBI ANITOPUTMH3ALMH U CO3/IaHKe U (PPOBBIX MOEIeH

Mertamryprudeckast TEIJIOTEXHUKA

KomnbroTepHbie METOABI TPOSKTUPOBAHUS METAILTYPTUIECKHX LIEX0B

MerTob! uccie10BaHHs MaTEpHAJIOB U IPOLIECCOB

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XOAUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

MeTobl KOHTPOJIS JOMEHHOTI'0 IIpoliecca

VYnpasieHne TEXHOIOTHIECKUMU MTPOIIECCaMK IPOM3BOJICTBA YyTYHA B JOMEHHBIX TTeYax

MonenrpoBaHue MPOLECCOB U 0ObEKTOB B METAJLTYPIUH
[udposu3zarys NporeccoB NPOU3BOJICTBA YEPHBIX METAIIIIOB
OcHoBbI IM(PPOBU3ALIMY B IPOU3BOACTBE IPOKATHOMN MPOIYKIIMU

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pe3syinbrare ocBoeHMs TUCHMIUIMHBI (Monyis) «Pa3paboTka nuppoBbIX ABONHUKOB B
METaJUTYpPTUH» 00yUYarOIIHICs TOJDKEeH 001a1aTh CIASAYIOMUMH KOMITETCHIIHSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[IK-4 Cnoco0OeH BBINONHATH 3a/addl IO OIEHKE ChIPbsl U METAJUIyprUYeCKOW MpOIyKIIHH,
KOPPEKTUPOBATh U KOHTPOJIUPOBATH IIPOU3BOACTBEHHBIN IIPOLIECC

[1K-4.1 OueHuBaeT Chpb€ M METALUIYPrHYECKYI0 MPOAYKIHIO, KOPPEKTHPYET U
KOHTPOJIMPYET TMPOU3BOACTBEHHBIN Ipoliecc ¢ OOOCHOBAaHUEM TPUHATHIX
TEXHOJOTMYECKUX U TEXHUYECKUX MEP

[IK-5 CrocobeH MpoOBOAUTH aHAINW3 TEXHOJOTHH B METATYPTUYECKOM MPOU3BOJCTBE C
obocHoBaHueM OS(PPEKTUBHOCTH TMPHUHATHIX MEp M0 YIPaBICHUIO TEXHOJIOTHYECKUMHU
apaMeTpaMu

[1IK-5.1 [TpoBoauT 1MppoBOI aHATU3 TEXHOJIOTHHA B METAILITYPrHY€CKOM IPOU3BOJICTBE,
VCIIOJIB3YSl IPUKJIAIHbIE TPOrPAMMBbI

[TK-6 Croco0GeH OCYIIEeCTBISATh YHpPaBICHUE TEXHOJIOTHYECKHM IIPOIECCOM IO MOIYyYEHUIO
METAJTYPTUUECKON POTYKIIMH

[1K-6.1 OcyiecTBiseT yHpaBlIe€HUE TEXHOJIOTUYECKUM MPOLECCOM M0 MOJYyYEHHIO
METAJLITypruueCcKOi MPOyKIINH




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

qyuce:

— KOHTaKTHas pabora — 174,75 akas. yacos:
—ayauropHas — 171 akan. yacos;

— BHeayiuTopHas — 3,75 akaj. 4acos;

— caMocTosTeNnbHas padora — 149,25 akan. yacos;

— B (hopMe NMPpaKTUYECKOM MOATOTOBKU — 2 aKa/l. yac;

®dopma aTTeCTalMU - 324ET

AynutopHast § =
o | KomraxTHAA pabora & 3 ®dopma TeKyIero
=
5 B aKaJ. gacax o Bu KOHTPOJIS
Pasnen/ Tema 3 ( A ) S A . p Kon
S g © | caMOCTOSTENbHOMN | ycleBaeMOCTU U
JUCLUTUTAHBI 3 [~ . | komnereHunu
@) 5 9 & paboTsl TIPOMEKYTOYHOH
Jlex. | @0 | UPAKT. | = o aTTecTalun
3aH. 3aH. | O &
1. IIporpammupoBanue u
ANTOPUTMU3AINA 3amay
yIpaBJieHUS
Wzyuenue
JUTEPATypBI.
ITogroroska k
11 OcHOBHBIE BH/IBI BBITIOJTHEHHUIO YcTHBIN onpoc 1o
THUIOBBIX aJTOPUTMOB. 2 4 6 MIPAKTUYECKON pe3ynbTaTam K-6.1
Metozst pa3paboTKH paboThL. NPaKTUYECKOU '
AITOPUTMOB. [Hoaroroska paboThI
oT4era o
MPAKTUYECKON
pabote
Nzyuenue
JUTEPATYPBHI.
IloaroroBka k
BBITIOJTHEHHUIO YcTHBIN onpoc 1o
1.2 CuHrakcuc  s3bIKa .
MpaKTHIECKOH pe3ynbraTam IK-5.1,
MIPOrPaMMHUPOBAHUSL. 5 4 4 8,1 N
paboTHI. TIPaKTHIECKOM TIK-6.1
CTpyKTYpbI 1 OHOIHOTEKH.
INoaroroska paboThI
oTyeTa 1o
MpaKTHIECKOM
pabote
Nzyuenue
JIUTEPATYPBHI.
IToaroroBka k
BBIIIOJIHEHUIO YcTHBIN onpoc 1o
1.3 TlonsTus ynpaBieHUs. .
MPaKTHIECKOM pe3ynbraTtam IK-5.1,
ANTOpPUTMBI  yTIpaBICHUS 4 4 8 .
paboThI. TIPaKTHYECKON TIK-6.1
MPOIIeCCaMu.
IMoaroroska paboThI
oTyeTa 1o
MIPaKTUUECKON
pabore




1.4 Peanmu3amus
BBIYHCIIMTEIBHEIX
npouenyp B IPUKIAIHOM
MIPOTPaMMHUPOBAHUH.

Uzyuenne
JIUTEPATYPBI.
IToxroroBka k
BBIITOJIHEHHIO
MPAKTHIECKOMN
paboThL.
[ToaroroBka
oTyera o
MPAaKTUYECKOU
pabote

VYceTHbIi onpoc 1o
pe3ynbTaTtam
NIPaKTUYECKOU
paboThI

MK-5.1,
IK-6.1

15 ITporpammHas
peanm3salysi BH3yalM3allu
JIaHHBIX

Uzyuenne
JUTEPATYPBHI.
IToxroroBka k
BBIITOJIHEHHIO
MPAKTHIECKOHN
paboThL.
[Moaroroska
oTyeTa 1o
MPAKTHIECKON
pabote

YceTHbI onpoc 1o
pe3ynbTaTtam
MIPaKTUYECKOU
padoThI

MK-5.1,
IK-6.1

Wroro no pasneny

18

20

38,1

2. OCHOBEBI
00yYCHHUs U aHAJIN3a JAHHBIX

MalIuHHOI'O

2.1 Oynkmuu W 3ama4u
MAaIIHHHOTO oOydeHusl.
Knaccugpukanus wmeronoB
MAIIMHHOTO 00yUYCHHS

Nzyuenne
JUTEPATYPBHI.
ITogroroBska k
BBITTOJTHEHUIO
MPaKTUYECKON
paboTslL.
[Hoaroroska
oTyeTa 1o
MPaKTHIECKOH
pabote

YceTHbIA onpoc 1o
pe3ynpTaTtam
MIPAKTHUUECKOI
padoThI

IK-4.1,
IK-5.1

2.2 Coop wu obpaboTka
JaHHbIX. CTaTHCTHYECKH
AHaJIU3 JJaHHBIX

Nzyuenne
JUTEPaTypBHI.
IToaroroBka k
BBITIOJTHEHHUIO
MPAKTUYECKON
paboTsl.
[ToaroroBka
oT4eTa 1o
MPAKTUYECKON
pabote

YceTHbIi onpoc 1o
pe3ynbTaTaMm
MIPAKTHUECKOI
paboTsI

IIK-4.1,
IK-5.1

2.3 CTaTHCTHYECKUE
MOJIENHU TPOIIECCOB.

Nsyuenune
JUTEPaTypBHI.
IToaroroBka k
BBITIOJTHEHHUIO
MPAKTUYECKON
paboTsl.
[ToaroroBka
oT4eTa 1o
MPaKTUYECKON
pabote

YceTHbli onpoc 1o
pe3ynbTaTaMm
MIPAKTHUECKOI
paboTsI

IIK-4.1,
IK-5.1

2.4 OCHOBHBIE ITOHATHS
METOJIOB HMCKYCCTBEHHOTO
HMHTEJUIEKTA.
Hcrnonp3oBanne  METOJIOB
nn B MalIuHHOM
o0y4yeHuu.

Nzyuenue
JIUTEPATYPBHI.
IToaroroBka k
BBIITOJIHEHHIO
MPaKTUIECKON
paboThI.
[MoaroroBka
oTyeTa 1o
MPaKTUYECKON
pabote

VYcrHbIl onpoc 1o
pe3ynbraTtam
MPaKTHYECKOU
paboThI

K-4.1,
IIK-5.1




Uzyuenne

JIUTEPATYPBI.
IToxroroBka k
25 HckyccTBeHHBIE BBINIOJTHEHHUIO VYceTHbIi onpoc 1o MK-4.1
HEHpOHHBIE ceTH, 4 4 6 MPAKTHIECKOMN pe3ynbraTtam K 5' 1’
CTpYKTypa, THIBI, METOJBI paboThL. NIPaKTUYECKOU K 6' 1’
o0yueHus Ioaroroska paboThI '
oTyera o
MPAaKTUYECKOU
pabote
HUroro no pazaeny 18 16 32
Hroro 3a cemecTp 36 36 64,1 3auéT
3. OCHOBBI pa3paboTku
JIMHAMHAYECKHX MoJiesei
TEXHOJIOTHYECKUX IPOLECCOB
Wzyuenne
JUTEPATypEI.
Tloaroroska k
3.1 Tunsl MaTEMaTHIECKUX BBIITOJTHEHHIO VY CTHBIHA ompoc o K-4.1
MoOJeIe  IMpouleccoB U MPaKTHIECKOMN pe3yibTaTam "
2 4 8 N TK-5.1,
CHCTEM. Junamuaeckue paboTHL MIPaKTHYECKON TK-6 1
MOJIEIH. IHoaroroska paboThI '
oTyera o
MIPAKTHYECKOMN
pabote
Wzyuenue
JUTEPATYPEI.
IloaroroBka k
3.2 MeToapl YHUCIEHHOTO A .
BBIITOJTHEHHIO Y CTHBIHA orpoc 1o
PCILICHHA MPaKTUYECKOMN e3yJIbTaTaM IIK-4.1,
U depeHInaIbHBIX 4 8 8 P pesy . TIK-5.1,
N paboTsL. MIPaKTUYECKOM
YpaBHCHUH TUHAMHUYECKUX T1IK-6.1
[Monroroska paboTsl
cUCTEM
oTyera o
MPaKTHIECKOH
pabote
Nzyuenue
JUTEPATYPBI.
3.3 MeTtonauka patyp
IToaroroBka k
MPOEKTHPOBAHU .

. BBIITOJTHEHHIO YCTHBIN OMPOC 10
MaTeMaTHYeCKO  Mojenu HDAKTHICCKO 3VIBTATAM TIK-4.1,
IUHAMUYECKON  CHUCTEMBI. 4 6 14,15 p pesy, . TIK-5.1,

paboTHL. MIPaKTHYECKON
ITakeTs! MIPUKIIaTHBIX I1K-6.1
INoaroroska paboThI
nporpamMm peanuzanuu
o oTyera no
JTUHAMUYECKUX MOJIEICH. .
MPaKTUIECKOU
pabote
3.4 OCHOBEI TEOPHH Wsydenne
aBTOMATHYECKOTO JUTEPATYPBHI.
yrnpasieHus. [lonatue u IoaroroBka K
CTPYKTypa CHCTEMBI BBIIIOJIHCHUIO YceTHbli onpoc 1o MK-4.1
TIpaBJICHUS MPAaKTUYIECKOM e3yJbTaTam o
P 4 8 |12 | ™ pesy g TK-5.1,
TEXHOJIOTHICCKUM paboTHL. HPaKTUIECKOH TK-6 1
apaMeTpoM. IToaroroska paboThl '
Marematnueckoe oTYeTa 1o
MOJIETUPOBaHKE MPaKTUIECKON
3aMKHYTBIX KOHTYPOB pabore
YcrHBIN onpoc 1o
3.5 MaremaTuueckoe o3 m)TaI;aM T1K-4.1,
OTIVICaHUE 3JIEMEHTOB 1 4 8 Hp aIZl“H‘IeCKOﬁ TIK-5.1,
U(PPOBOTO JIBOMHUKA P TK-6.1
paboThI
Wroro no pazaeny 15 30 62,15
Hroro 3a cemectp 15 30 [50,15 3a4éT

4, Tuner u
UPpPOBOTO
TEXHOJIOTHYECKOT'0 TIpoIecca

CTpYKTypa
JIBOMHHKA




Uzyuenne

4.1 Crpykrypa, 31€MEHTbI JUTEPATYPBI.
CTPYKTYpBI mudposoro IToxroroBka k
JBOITHMKA BBIIIOJIHCHUIO YceTHBIM onpoc 1o MK-4.1
TEXHOJIOTHYECKOTO 4 6 2 MPAKTHIECKOMN pe3ynbraTtam K 5' 1’
nporecca. ITakeTsl paboThL. NIPaKTUYECKOU K 6' 1’
TIPUKJIaTHBIX POTpaMMm [oaroroska paboThI '
IS pa3paboTKU HUPPOBBIX oTYeTa 1o
JIBOITHHMKOB. MPAKTHYECKOM
pabore
Uzyuenne
JUTEPATYPBHI.
IToxroroBka k
4.2 Ilucdpoble ABOIHUKH BBINIOJTHEHHUIO YceTHbI onpoc 1o MK-4.1
HENPEPBIBHBIX IPOIECCOB. 2 6 2 MPAKTHIECKOHN pe3ynbraTtam K 5'1’
Craruueckue MOJIENN paboThL. MIPaKTUYECKOU K 6' 1’
IU(PPOBBIX JBOHHHUKOB. [MoaroroBka padoThI '
oTyeTa 1o
MPAKTHIECKON
pabote
Nzyuenne
JUTEPATypBI.
ITogroroska k
4.3 IIpoexTupoBanue BBITIOJTHEHHUIO YceTHbI onpoc 1o MK-4.1
JTUHAMUYECKUX  Mojenen 4 6 2 MIPAKTUYECKON pe3ynbTaTam K 5'1’
U (POBBIX JBOWHHUKOB paboThL. NPaKTUYECKOU K 6. 1’
MPOIIECCOB IMoaroroska padoThI '
oT4era o
MPAKTUYECKON
pabote
Wzyuenue
JUTEPATYPBHI.
IloaroroBka k
BBITTOJIHEHHIO YcTHBIN onpoc 1o
4.4 TexHUYECKHE CPEICTBA HDAKTHYCCKOI o3 anaI;aM TIK-4.1,
CO3JIaHusA HUPPOBBIX 4 6 2 P pesy . TIK-5.1,
N paboThL. HPaKTUYECKOH
JIBOMHUKOB. T1IK-6.1
[Hoaroroska paboThI
oT4era o
MPAKTUYECKON
pabote
Nzyuenue
JUTEPATYPBHI.
IToaroroBka k
BBITIOJTHEHHUIO YcTHBIN onpoc 1o
4.5 Meronuka pa3paboTKu HDAKTHICCKO o3 anaI; amt IIK-4.1,
IUPpPOBOTO JIBOMHHMKA 2 6 2 P pesy " TIK-5.1,
paboTHI. MIPAKTUYECKOH
HENpPEepBIBHOTO TIpoIiecca T1IK-6.1
INoaroroska paboThI
oTyeTa 1o
MpaKTHIECKOH
pabote
Nzyuenue
JIUTEPATYPBHI.
4.6 Meronuka pa3paboTKH Patyp
N IToaroroBka k
mudposoro JIBOMHUKA .
BBIITOJIHEHHIO YcTHBIH onpoc 1o
JIUCKPETHOTO rporecca. " K-4.1,
MPaKTUIECKON pe3ynpTaTtam
WuTerparus MOJENIU 2 6 2 . TIK-5.1,
. paboThI. MIPAKTUYECKOM
IU(PPOBOTO  JBOWHHKA B T1IK-6.1
IMoaroroska paboThI
cucTeMy yIpaBJIeHUS
oTyeTa 1o
HPOLECCOM. .
MPaKTUIECKOU
pabore
Wroro no pazaeny 18 36 17
Hroro 3a cemectp 18 36 12 3a4éT
149,2
Hroro no aucuumninxe 69 102 ' 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

TpaauumonHsle 00pa3oBaTeNbHbIE TEXHOIOTUU — MH(OPMAIOHHAS JIEKLUS (BBOJHYIO
JIEKIIMIO, T/I€ 1aeT MIePBOE IIPEICTABICHHUE O NIPEAMETE U 3HAKOMCTBO CTYJIEHTOB C HA3HAYCHUEM
U 3aJlayaMy Kypca); JEKIUU — KOHCYJIbTAllH, U3JI0)KEHUE HOBOI'O MaTepuana COIPOBOXKAAETCS
IIOCTAaHOBKOM BOIIPOCOB M AMCKYCCUEH B IIOMCKAX OTBETOB HA 3TH BOIPOCHI; NPAKTUYECKUE
paboTHI.

TexHonoruu npoGieMHOro oOydeHHs — MPOOJIEMHBIE JIEKIUU SIBISIETCS PE3yIbTaTOM
YCBOEHMsI TOJIY4Y€HHOW MHGOpMaIMM IOCPEACTBOM IIOCTAHOBKU IIPOOJEMHOIO BONpoca U
MOUCKAa TIIyTeH €ero pelieHus; NPaKTUYeCKHe 3aHATUS C HCIOJIb30BAHHUEM IPOOJIEMHOTO
o0yuyeHue, KOTOPOE 3aK/II0YaeTCs B CTUMYJIUPOBAHUU CTYIEHTOB K CAMOCTOSITEIbHOM «100bI4E»
3HAHUH, HEOOXOIUMBIX JJIS pelICHHsI KOHKPETHOH rpobiiemsl. [IpakTrueckoe 3aHsTHE Ha OCHOBE
Kelic-MeTo1a — 00y4eHHe B KOHTEKCTE MOJCIUPYEMOI CUTYalluH, BOCIIPOU3BOIAIIEH peabHble
YCIIOBHS HAY4HOM, POU3BOJCTBEHHOM, OOIIECTBEHHON AeaTenbHOCTH. O0ydaronmecs A0KHBI
[IPOAHAJIM3UPOBATh CUTYallMIO, pa3o0paThCsi B CYTH MpoOsieM, MpPEJIOKUTh BO3MOXKHBIE
peleHus U BEIOpaTh Jydliee U3 HUX.

TexHonoruu npoekTHOro OOy4YeHUs — OpraHM3alus 00pa3oBaTENbHOTO Ipolecca B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAINHOTO PELICHUS HPOOJEMHOM 3aJaydl WM BbIIOJHEHUS
yuebHoro 3agaHus. CTyIEeHThl B COCTaBE IPYIIbl BBIIOJIHIIOT MCCIEA0BATEIbCKUI MPOEKT, B
KOTOPOM MPOU3BOJIAT HAYYHBIE MCCIECIOBAaHUSA IO 3aJaHHOM TeME€ B paMKax H3y4acMbIX B
JUCLUIUIMHE. Pe3ynbpTaThl Hccie10BaHus IPEACTaBISIOT B (YOpMe YyCTHOTO I0KIa/Ia.

WudopmMannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJOTHUM — B  XOJIe
IIPOBEJCHUS JIEKLUOHHBIX 3aHATHH INPEAYyCMaTPUBAETCA HCIIOJIB30BAHUE DJIEKTPOHHOIO
JEMOHCTPALIMOHHOI0 Marepuaia (JeKUUu-BU3yaln3alln), Ucroib3oBanue VHTepHET pecypcoB
JUISl IPOMEXKYTOUYHBIX aTTECTALIMM U TPOBEPKH OCTATOYHBIX 3HAHUN

JIeKIIMOHHBIN MaTepHan 3aKperuisieTcs B XOJe MNPAaKTUYeCKHX padoT, Ha KOTOPBIX
BBITNOJIHAIOTCS IPYIIIOBBIC MU HHAUBUAYAIBHBIE 3a1aHUS 110 IPOUIEHHON TEME.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYIEHTOB K CAMOCTOATEIbHOW MPOpPadOTKE B
IIPOLIECCE OATOTOBKH K YCTHOMY ONPOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTALlUH.

B xoze npoBeneHus JIEKIMOHHBIX 3aHATUN IIPEyCMaTPUBACTC:

HCIIOJIb30BAHUE DJIEKTPOHHOI'O JIEMOHCTPALMOHHOIO MaTepHajla IO COBPEMEHHOU
U3MEPUTEIIBHON TEXHHUKE;

HCIOJIb30BAaHUE 3JIEKTPOHHBIX YU€OHUKOB 10 OT/AE€IbHBIM TEMaM 3aHSATUI;

aKTUBHBbIE M WHTEpaKTUBHbIE (OPMBI OOYUYEHHUs: BapUaTUBHBIA OIPOC, TUCKYCCHH,
YCTHBIM ONIPOC, TECTOBBIA ONPOC, MHIMBHUAYAIbHBIM JOKJIAA IO PE3ynbTaTaM BBIIIOJIHEHUS
NPaKTUYECKOH paboThI U T. [I.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEbHOH PadoThl 00yYaroIMXCsl
[TpexncraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

CyneiimanoB, M. JI. Lludppoas sxoHoMmuKa : yueOHuk / M. JI. CyneiiMmaHOB ; Hay4YHbIE
penaktopsl B. A. Kammu, M. M. FOmaeB. — Mocksa : PocHOY, 2020. — 356 c. — ISBN
978-5-89789-149-8. — Tekcr : anekrpoHHbIi // JlaHb : 3J€KTPOHHO-OMOIMOTEYHAs cCUCTeMa. —
URL.: https://e.lanbook.com/book/162182 (mara oGparenus: 23.04.2024). — Pexxum gocryma:
JUIsl aBTOPU3. T10JIb30BATENEH.

2. I'puropneB, A. A. Ilepenaua, xpaHeHne M 00pabOTKa OONBIINX 00HEMOB HAYYHBIX
JaHHBIX : yaeOHoe mocooue / A.A. I'puropses, E.A. Ucaes, I[1.A. TapacoB. — Mockaa :



https://e.lanbook.com/book/162182

NH®PA-M, 2024. — 207 c. — (Bsicmee obpazoBanue). — DOI 10.12737/1073525. - ISBN
978-5-16-018850-8. - Teker : 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2051477  (mata oOpamenus: 23.04.2024). — Pexum
JIOCTYTIA: IO TIOJITHCKE.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

3. UmxeHepHble NPUKIAIHBIC MpOrpamMMbl . ydeOHoe mocobdue / cocraBurenu E. B.
Xapauna, C. C. BoctpukoBa. — Mixkesck : Yul'AY, 2020. — 64 c. — Tekct : 3neKTpoHHbI# //
Jlaup : osmexTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/158599
(mara obparenusi: 23.04.2024). — PexuM qOCTyMa: s aBTOPH3. TIOJIb30BATEIICH.

4, XwknusakoB, 0. H. Hederkoe, HelipoHHOEe W THOpHUIIHOE YIpaBJICHHE . ydeOHOE
nocooue / 10. H. Xwkusxkos. — Ilepmp : ITTHUITY, 2013. — 303 c¢. — ISBN
978-5-398-01107-4. — Tekcr : snekTpoHHbIii // JIaHb : 37I€KTPOHHO-OMOIHOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/160818 (nara oopamenus: 23.04.2024). — Pexxum pocryma:
JUTSI aBTOPU3. TOJIb30BaTENEH.

5. 'ypuxoB C. P. OCHOBBI aJITOPUTMH3ALIUK U IpOrpaMMupoBanus Ha Python : YueGHoe
noco6ue / I'ypuxoB Cepreii PoctiucinaBoBud ; MOCKOBCKUI TEXHUYECKUN YHUBEPCUTET CBSI3U U
uHpopmartuku. - 1. - Mocksa : OO0 "Hayuno-u3znatensckuii neatp MHOPA-M", 2023. - 343 c. -

(Briciee  obpaszoBanue: ~ Maructparypa). - BO - bakamaBpmar. -  URL:
https://znanium.com/catalog/document?id=422041. - URL:
https://znanium.com/cover/1913/1913856.jpa. - ISBN 978-5-16-017142-5. - ISBN

978-5-16-102278-8.

B) MeToanyeckue yKazaHus:

6. XKykog, P. A. SI3bik mporpammupoBanus Python: npaktukym : yuedHoe mocodue / P.A.
KyxoB. — Mocksa : UHOPA-M, 2024. — 216 c. + Jlomn. matepuaisl [ DIeKTPOHHBINA pecypc]. —
(Beicuiee obOpazoBanme). — DOl 10.12737/textbook_5ch5ca35aaa7f5.89424805. - ISBN
978-5-16-018516-3. - Tekct : anekrponnsiid. - URL: https://znanium.ru/catalog/product/2139862
(mata obparenus: 23.04.2024). — Pexxum q0CTyIIA: MO TOMHCKE.

7. Augpees C. M. MopenupoBaHie 00bEKTOB M CUCTEM YIIpaBleHus © yueOHoe mocoodue /
C. M. Augpees ; MI'TVY. - Marauroropck : MI'TY, 2017. - 1 anekrpos. onT. auck (CD-ROM). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1873. - ISBN
978-5-9967-1028-7. - TekCT : 3NMEKTPOHHBIH.

8. Angpees C. M. Meroasl MareMaTHYeCKOrO MOJAEIMPOBAHUS TMPOMBILIUIEHHBIX U
MEXaTPOHHBIX CUCTEM YIpaBiieHHs : MpakTukyM [mwis By3oB] / C. M. Aunpees, B. P. T'acusipos ;
MarnuTtoropckuii roc. rexuudeckud yH-T uM. I'. 1. HocoBa. - Marauroropck : MI'TY um. I'. 1.
Hocoga, 2019. - 105 c.: WL, TalII., CXEMBEL. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20335. - ISBN 978-5-9967-1739-2. -
Tekcr : HenmocpeACTBEHHBIM.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecnneuenne

Haumenosanue I1O Ne norosopa CpoOK IeCTBUS TUIEH3UN

MS Office 2007
Professional
7Zip CcB000JIHO pacrpoctpansemoe [10 0EeCCPOYHO

Ne 135 o1 17.09.2007 6eccpouHo
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BuptyanbHsiit

CTCHJI CHCTEMBI

aBTOMAaTUYECKOIo |CBUIACTECILCTBO GeccpouHo
yIpaBiIeHUS Ne2013612340

TEXHOJIOTHYCCKUM

apaMeTpoM

Eclipse CBOOOJHO PACHPOCTPAHIECMOC OCCCPOYHO
ABC Pascal CBOOOJIHO PACIPOCTPAHIEMOC 0ECCPOYHO
MAXIMA CBOOOJIHO PAaCIpPOCTPAHIEMOC 0ECCPOYHO
Bpays;ep Mozilla |cBoGoaHO pacmpocTpaHseMoe GeccpouHo
Firefox 110

FAR Manager CBOOOJIHO PAaCIpPOCTPAHIEMOC 0ECCPOYHO
Scilab CBOOOZHO PacCIpOCTpaHIEMOE

Computation o 6eccpouHo
Engine

Anaconda Python [cBo6oaHo pacmpocTpaHsemoe 0EeCCpOYHO
NetEmul CBOOOJHO PACHPOCTPAHIEMOE OecCpoOUHO

HpO(l)eCCI/IOHaJ'lel)Ie 0a3LI JAHHbIX 1 ]/IH(i)O PMAIIHOHHBIC CIIPABOYHBIC CHCTEMbI
HasBanue xypca CchlUIKa
[TouckoBas cucrema Axanemus Google (Google
Scholar)
DneKTpoHHas 0a3a MmepuoandecKux u3gaanuii East
View Information Services, OO0 «MIBUC»
Hanmonanenast uHQOpPMaMOHHO-aHAIUTHYECKAS

URL: https://scholar.google.ru/

https://dlib.eastview.com/

cuctema — Poccuiickuit wmHgekc nayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)

JneTporsbie pecypert oubmmorexn MITY uM. |6 //host. megaprolib.net/MPO109/Web
I'.1. HocoBa

MexaynapoaHas Oaza MTOJTHOTEKCTOBBIX

http://link.springer.com/

»KypHaI0B Springer Journals
9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecreueHUe AUCHUIUINHBI BKITIOUAET:

VY4eOHble ayJUTOPUN JUIS POBEACHUS 3aHATUH JIEKIIMOHHOTO THMa (MynbTumMennitHbIe
CpeICTBa XpaHEHHUsI, TIEpelavur 1 IIpeicTaBIeHus nHpopMmanun). aya. 450

ITomemenuss ans  caMmocTosTenbHOM — paboTel  oOywaronmxcs  (IlepconanbHble
kommeioTepsl ¢ makerom MS Office, BeixogomM B MHTEpHET M ¢ JAOCTYIIOM B 3JEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA)

Y4eOHbIe ayAUTOPUU ISl TPYIIOBBIX W WHAMBHIYATbHBIX KOHCYJIBTAIlMH, TEKYIIETro
KOHTPOJISI M POMEXYTOUHBIX KOHCYAbTaUui (Jlocka, MyTbTUMETUIHBIN TPOEKTOP, IKpaH) ayl.
448

[Tomemenne Ui  XpaHeHMS M NPO(PUIAKTHYECKOTO OOCITYKMBAaHUS Y4eOHOTO
obopynoBanus (Cremutaku 11t XpaHeHUs yueOHO-METOIMYECKUM JJOKyMEeHTAIuu) ay. 445

VYuebHasg ayauTopusi JUIsl IPOBEACHUS MPAKTHUECKUX 3aHATHHA: KOMIIBIOTEPHBIM Kiacc
(TlepconanpHbie KOMITBIOTEPHI ¢ makeToM MS Office, Beixomom B MIHTEpHET U ¢ AOCTYNOM B
3IIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEpCUTETa) ayl. 448
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IIpunozxkenue 1

6. YueOHO-MeTOoAMUYeCKOE OOecieYeHHe CAMOCTOAATeIbHOI PadoThl 00yUaIOIIUXCS.

ITo quctmmuinae «Pa3paboTka nu(ppOBHIX IBOHHUKOB B METAILTYPTrUM» MPEAYCMOTPEHA ayAUTOPHAS U
BHEAYJAUTOPHAS CAMOCTOSITENIbHAsE paboTa 00yJaromuXcsl.

AYI[I/ITOpHaSI CaMOCTOATCIIbHaA pa60Ta CTYACHTOB Ha HNPAKTHUYCCKUX 3aHATHAX MPOUCXOIUT I10/
KOHTPOJIEM IHpfrioAaBareyidc B XOAC BBINIOJHCHUA MPAKTUYCCKUX pa60T, npu pCUHICHUM 3ada4 H

BBIIIOJIHCHHUH ynpa)KHeHHﬁ, KOTOPBIC AJId CTYACHTOB OIIPEACIACT IMPEIIoaaBaTeiIb.

BHeaynuTopHas camocTosiTeNibHas pabdOTa OCYHIECTBISICTCS B BHAC MNPOpabOTKM Marepuala
MPAKTUYCCKUX 3aHHTHﬁ, BBITIOJTHCEHUA JOMAaIITHUX 3aIIaHI/Iﬁ U IIPHU KOHCYJIbTAIUAX C MMPEIIOAaBaTCICM.

Tema npakTu4eckoi
padoThI

Bomnpocsl 111 yCTHOT0 onpoca

Omnepartopsl U GyHKIUN
s3b1ka Python

1. ITepeuncinute onepaTopsl s3bika Python

2. Beruucnute BeipakeHue a+b”2, ucronb3ys BBOJ 3HAUYCHHIA C
TEepMHHAJA

3. Yrto Takoe KoHKaTeHalus cTpok? [IpuBenuTe npumep KOHKaTEHIUH.

I_[I/IKJ'II)I 1 BC€TBJICHUA

1. [Tonyuute B hopMe TaOIHUIIBI PEIICHUE YPABHEHUS y = ax’ + bx + ¢
2. Kakue BUBI IUKIIOB MCHOJIB3YIOTCs. [IpuBenuTe G0K-cXemMbl BCEX
BUJIOB IMKJIOB.

3. Urto Ttakoe BeTBieHue B mnporpamme? Kakue BUIbI BETBICHUS
ucnonb3yrotes? [IpuBenure mpuMepsl BETBICHUI.

4. Yro takoe pexypcus? [IpuBenute npumep peKypCUBHOTO aaTrOPUTMA.

O6paboTka JaHHBIX

1. Kak nmony4uTh JaHHBIE U3 BHEIIHETO UCTOYHHUKA?

2. Kak BbINONHUTH COPTUPOBKY AaHHbIX? [IpuBeaute Oiiok-cxemy
QJITOPUTMa COPTUPOBKH.

3. Kak npoBectu onpe/esieHns CTaTUCTUYECKUX TapaMeTPOB JTaHHBIX ?
[TpuBeuTe NpUMEpPHI CTATUCTUYECKOH 00pabOTKH.

Hcnone3oBanne 6UOINOTEK

1. Kak 3arpy3utb 6MOIMOTEKY A7 UCTIONb30BaHKe e€ PyHKIM?

2. Kakue OMOIMOTEKH HCTIONB3YIOTCS JUIsl CTAaTUCTUYECKOM 00paboTKH,
MaTeMaTHYECKUX BBIYHUCIEHUHN U BU3YaTU3aI[UH JaHHbIX ?

3. Ucnonb3ys Oubnuoreunble (yHKIUU ompenenuTe Kod(p(uIueHTh!
PErpecCHOHHOTO YPaBHEHHUSI

4. Pemure cucTeMy JIMHEHHBIX YpaBHEHUN HCIONB3YySd (QYHKIHUH
o6ubmmorexku humpy.

Buzyanuzanus 1aHHbIX

1. Kakue ¢opmbl BU3yanu3alid JaHHBIX MOXXHO TOJYYUTh 4Yepe3
oubIMoTEKY?

2. Kak Ha rpadukax C OSKCIEPUMEHTAIBHBIMU JIaHHBIMH YKa3aTh
BEJIMYMHY CPETHEKBAPATHUHOTO OTKIIOHEeHUA? [IprBenuTe mpumep.

3. Tlo 3agaHHOMYy Ha0Opy JaHHBIM TIOCTPOWTE THUCTOrPAMMY
pacripesie/ieHusl TUIOTHOCTH BeposATHOCTH. JloOaBbTe Ha Jauarpammy
0003HaYEHHS CTOJIOLIOB

MeToabI MAIIMHHOTO
oOydeHus u 00pabOTKU
TAHHBIX

1. Hepe‘II/ICHI/ITe OCHOBHBIC BUIbI BBIACIAKOTCSA B MAIIIMHHOM 06y‘-IeHI/II/I.
[TosicHuTe KaXKIbIH BUJ MAIIUHHOTO OOYYESHHSI U IPUBEAUTE TIPUMED.

2. Kakue kiroueBnie 3aJa4u BBIACIIAOT B METOAAaX MAIIIMHHOI'O
oOyuenus?

3. Kakue 6ubmmoTekn peaanu3yroT MalTuHHOE O0y4eHHe?

4. IlpuBeauTe MpUMeEpHI 3a/1a4, pEIIaeMbIX KIACCUYECKHUMH METOIaMuU
MalIMHHOro o0y4yeHus. [IpuBeante npuMep nporpaMmMbl BHITOJIHSIOMEN




Tema npakTu4eckoi
padoThI

Bomnpocsl 111 yCTHOTO onpoca

KJIaCCU(DUKAIIMIO TAaHHBIX

[TocTaHOBKA 3KCIIEpUMEHTA U
CTATUCTHYECKUU aHAIIN3

1. YUto Takoe akTUBHBIN U MACCUBHBIN SKCIIEPUMEHT?

2. Kak copmupoBath MaTpully JIaHUPOBAHUS IKCIIEPUMEHTA IIEPBOTO
nopsiaka? [IpuBeaure npumep

3. IIpo 3agaHHBIM JTaHHBIM IIPOBEIEHHOIO SKCIIEPUMEHTA ONPEICIIUTE
YpaBHEHUs CTaTUCTUYECKON 3aBUCUMOCTH. [IpuBenure npumep
MIPOrpamMMbl peann3aluy ONPeaeeHNs CTaTUCTUYECKON MOIEN
npouecca.

4. Kakre OCHOBHbBIE KPUTEPUH a/ICKBATHOCTHU UCIIOIb3YIOTCS AJI OLICHKU
aJIEKBaTHOCTH MOJYYEHHON CTaTUCTHYECKOM MoJenu. [Ipusenure
MIPUMEPHI OLICHKHU a/IEKBATHOCTH JJIs1 KOO(PDUIIMEHTOB ypaBHEHUS U
caMOW MOJIENN

Meroas! HCKYCCTBEHHOTO
UHTEJIEKTa

1. Ilepeuncnure KIacCUPUKAIMIO METOJOB UCKYCCTBEHHOTO
MHTEJUIEKTA.

2. B kakux 0051aCTSIX MOTYT UCIIOJIb30BAaThCsl Pa3IMUHbIE KJIACCHI
MHTEJUIEKTYAJIbHBIX CUCTEM?

3. Kakue Buibl 00y4eHMsI U JUIsl KAaKUX KJIaCCOB CUCTEM HCIOJIb3YIOTCS
METO/Ibl UICKYCCTBEHHOT'O MHTEJJIEKTA?

Peanusanus nckyccTBeHHOU
HEUPOHHOU CeTH

1. Yro Takoe nepcentpon? Kakue neMeHThI BXOAST B IEPCENTPOH?
2. Yro takoe aktuBannoHHas pynkuus? [IpuBeaure ocCHOBHbIE
BApUAHTHI AKTUBAIIMOHHBIX (PYHKITUN

3. Kakyro (hyHKIHIO BBITTOJIHSIOT «BECa» HEMpoHa?

4. YTo TaKo€ CKPBITBIN CIION MepcenTpoHa?

5. Jlns Kakux 1enei ucnoipiyetcst ooyyaroriast Bbioopka? Kak
HE00X01MO (POPMHUPOBATH 0OYUIAFOIITYIO BRIOOPKY?

6. Kak ¢popmupoBaTh AMHAMHUYECKUE SIIEMEHTHI C HCTIOIH30BAHHEM
MCKYCCTBEHHOU HEMpPOHHOU ceTn?

7. Kakoii crioco0 ucrnosb3yercs i1t 00ydeHus: HelpoHHoU cetu? B uem
3aKJIF0YAeTCsl OCHOBHAS MJIes 3TOTro criocoda?

8. 3amummmTe B 00111eM BUIE€ BRIpAKEHHUE JIJIsl pacyeTa OIMOKHU B
CKphIThIX cinosx MHC

Moenu ctaTHueckux CUCTeEM

1. Yro Takoe cTaTMuecKas XapaKTepUCTHKA CUCTEMBI?
2. [IpuBenure kaaccu(UKALUIO CTATHUYECKUX XAPAKTEPUCTUK CUCTEM?
3. 3anummMre ypaBHEHHE CTaTUYECKON XapaKTEpUCTUKU B OOIIEM BUJE B
(dopme mosMHOMA N-0i CTENEHH
4. Kakue MeTOIbl HCIONB3YIOTCS ISl omnpenencHus: Kod(pQPuIimeHTon
MOJIMHOMA CTaTMYECKOW XapaKTePUCTUKU 10 SKCIEPUMEHTAIbHBIM
TaHHBIM?
5. 3anumuTe QyHKIMOHAT METO/1a HAUMEHBIIINX KBaIPaTOB.
6. IlpuBenure OJIOK-CXEMY TIOMCKOBOIO QJIrOpUTMa OIpEAeTIeHUs
KO3 PHUIHEHTOB NOJIMHOMA PETPECCUOHHOTO YPaBHEHHUS.
7. Yto Takoe JTUHUS perpeccun’?
8. 3anuuuTe hopMyIIbl 1 onpeaeneHus KOdPPHUIIUEHTOB
perpeccuoHHOro ypaBHeHust metoioM Kpamepa.

Pemenue nuddepeHnuanbHbIX ypaBHEHHH B CHCTEMe
BH3YaJIbHOI'0O MO/JI€JIMPOBAHUA

1. O6mas cTpykTypa peuieHus: AudhepeHnaI-HOro ypaBHEHUS B
(dbopMe CTPYKTYpHOI CXEMBbI

2. Kak 3aaTh HauanbHbIE 3HAYEHUSI UHTETPATOPOB?

3. Kakue Bu3yasbHbIE 3BE€HBS UCIIONIB3YIOTCS JUIsl MOJICTUPOBAHUS
JIUHAMUYCCKUX CHCTEM?

4. Kak BpIOMpaeTcst YUCIEHHBIN METO/I MHTETPUPOBAHUS?
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Tema npakTu4eckoi
padoThI

Bomnpocsl 111 yCTHOTO onpoca

5. Kak 3ayaercst BpeMsi MHTETpUpPOBaHMS?
6. Kak 3agate macmrab rpaduka Gysxmmm?

YucneHHbIe METO/IbI PEIICHHS
QG epeHIaIbHbIX
ypaBHECHUI IMHAMUYECKUX
CHCTEM

1. Uto Ttakoe nuddepeHnnanbHOe ypaBHEHHE?

2. Ilo xakuMm  m0OpuU3HAKAM  TPOU3BOJUTCA
mudepeHIaTbHBIX YPaBHEHUH?

3. Uro Ttakoe oObIkHOBeHHOE AU epeHtnanbaoe ypaBHeHue? 3amuimTe
npumep?

4. Kakoe muddepeHnmanbHoe ypaBHCHHE Ha3bIBACTCSl ypaBHEHUEM B
YaCTHBIX [MPOU3BOJIHBIX?

5. B yuemM ominume nuHEHHBIX IuGEpEeHINATbHBIX YpPaBHEHUH OT
He-nmuHelHbIX? [IpuBeauTe npumepsl audepeHIHaTbHBIX YpaBHEHUN
STUX BUJOB.

6. Urto Takoe ogHOpOIHbIE MU depeHnranbabie ypaBuenus? [IpuBenu-te
pUMep JTUHEHHOTO OTHOPOIHOTO AU (HepeHInaIEHOTO YyPaBHEHHUS.

7. Kakoit Bung auddepeHIHATBHBIX  YpaBHECHUH  Ha3bIBACTCS
HopMaibHBIM? [IpuBennTe npuMep Takoi 3amucu.

8. 3amumuTe B 00IlIEM BUIE CHCTEMY YpaBHEHUN MEPBOro MOpsaKa
pa3penieHHbIX OTHOCUTENBHO MPOM3BOJAHBIX. Kak 3amumercss Takas
cucTeMa B BEKTOpHOH opme?

9. Ipuenure mpumep 3anucu audQepeHIUATBEHOTO ypaBHEHUS N-0TO
MOPSAZIKA pa3pelIeHHOe OTHOCUTENBHO CTapIiei MpOU3BOAHON B (Gopme
CHUCTEMBbI YpaBHEHUI MEPBOTO MOPSAKA.

10. B xakoit popme nomyyarot pemienus audepeHuanbHbIX ypaBHEeHHHA
MIPU UCIIOJIb30BAHUHU YHCIIEHHBIX METOJIOB?

11. Kakoe mnpeumyniecTBO 4YHCIEHHBIX MeTOJ0B? /B ueMm cocrout
HEJIOCTAaTOK HCIOJIb30BAaHUSI YHUCJICHHBIX METOJOB MPU MOJyYECHUU
peuienus quddepeHIanTbHOr0 ypaBHEHUS?

12. Yto Ha3BIBAIOT y3JIaMH CETKH MPU MOCTPOCHUU UYUCICHHON CXEMBI
pemienus quddepeHnnaIbHbIX YpaBHEHHH?

KJIacCUUKAIIHS

Maremarnueckre MOJIEIN
cucTeM B popme
«BXOJ-BBIXOJ» C
UCIIOJIb30BaHUEM

nepeJaTOYHbIX QYHKIUI

TUIIOBBIX 3JIEMEHTOB

1. 3anummTe nepeaaTovHbie (PYHKIIMUA THITOBBIX 3JICMEHTOB

2. 3aHI/IHII/IT€ BBIpa)KeHI/If[ JIA 494aCTOTHBIX XapaKTCpI/ICTI/IK THUITOBBLIX
3BEHLEB

3. 3aHI/IHII/IT€ BBIpa)KeHI/IH JJIA BpCMeHHI)IX XapaKTCpI/ICTI/IK THUITOBBLIX
3BEHLEB.

4. 3aHI/IHII/IT€ aJ'IFOpI/ITM HOJ'Iy‘-ICHI/IH YUCJICHHOI'O pvaeTa BpCMCHHBIX
XapaKTEPUCTHK

5. CpaBHUTE BpeMEHHBIC XapPaKTEPUCTUKH
MOJYYCHHBIX AHAJIMTUYECKH C XapaKTEPUCTHKAMH,
YHUCJIEHHBIM CIIOCOOOM.

6. Kak chopmupoBarh cxembl B MAKETE€ BU3YaJTbHOTO MOJICIUPOBAHUS
JUTSI TIOJTY4E€HUSI BPEMEHHBIX XapaKTEepUCTUK?

7. Kakue ¢hopMbI MOCTPOCHHE JUHAMHYECKUX dJIEMEHTOB UCTIOIB3YIOTCS
B cpexe Scilab?

THUIIOBBIX 3BCHLEB,
MMOJIY4YCHHBIMU

MoenpHO-OpueHTHPOBAHHAS
pa3paboTKa IEeMEHTOB
U (POBBIX TBONHUKOB B
CUCTEMAX BU3YAJIbHOI'O
MOJICTTUPOBAHUS

1. Kak peanuzosats [TU-peryasitop B SciLab/XCOS ¢ orpannucarem Ha
BEIIMYKMHY, (OPMUPYEMYIO0 HHTETpUpYIOIIeh YacThio? [IpuBeauTe
IIPUMEDP CTPYKTYPHOMU CXEMBI.

2. Kak peanusoBars B SCiLab/XCOS ucnoaHUTENbHBII MEXaHU3M C
OrpaHMYCHHEM Ha Uarna3oH xoa Bana? [IpuBeaure npumep
CTPYKTYPHOM CXEMBI.

3. Kak hopmupyercs HenmnHeHHast CTaTUYECKasi XapaKTepUCTHKA B
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Tema npakTu4eckoi
padoThI

Bomnpocsl 111 yCTHOTO onpoca

SciLab/XCOS.

4. IlpuBeaute cxemy peanuzanuu LM mis ynpasieHus
HCITOTHUTEIIbHBIM MEXaHU3MOM IOCTOSTHHOM ckopocTu. Kakoe
Ha3HAYE€HHE ITOTO JIEMEHTa B KOHYpe?

5. [IpuBenuTe CTPYKTYpPy KOHTYpa C OOBEKTOM C CAaMOBBIPAaBHUBAHUEM
6. [IpuBenuTe CTPYKTYPY KOHTYpa ¢ 00BEKTOM 03 CaMOBBIPABHUBAHHS
7. Kak MoaenupyroTCcsl TEXHUYECKHE CPEICTBA BXOIAIIUE B COCTAB B
KOHTYpPE peryjanupoBaHusi?

Marematnueckoe
MOJIETIMPOBaHUE LIUPPOBOTO
JIBOMHMKA MpoLIEcca HarpeBa

TEIJIOTEXHUYECKH

MACCUBHOIO TeJla

1.Kakue nporiecchbl SBISIOTCS MPOIECCAMU C paclpeieICHHBIMU
napameTpamu?

2.Kakoii kiace quddepeHnaibHbIX YPaBHCHU OMTUCHIBAET TTOBEACHUE
00BEKTOB C pacHpeeIEHHBIMU TapaMeTpaMu?

3.Uto Takoe cetounas GpyHkiusa? s kakux 1eaei uCroib3yrTcs
ceTOoYHbIC (QYHKITUU?

4.Yewm oTiMyaeTcs sIBHASI CXEMbI YUCJIIEHHOTO PELICHHs YPaBHEHUS
MOJIEJIH C paclpeieIEHHbIMU [TapaMeTpaMu OT HESIBHOW?

5.Yem omnpezensercss TOUHOCTh PEIICHUSI YUCIECHHBIM METOIOM JIISI
MoJieIel 0OBbEKTOB C paclpeieIeHHbIMU apaMeTpaMu’?

[{udpoBble ABOWHUKH
JTUCKPETHBIX MPOIECCOB

1. Kako#t kiacc MaTeMaTu4ecKuX MOZEIeH UCIOIb3YeTC s JUIs
MOCTPOCHUS TUPPOBBIX TBOWHUKOB TUCKPETHBIX MPOLIECCOB?

2. Kak mpou3BOAMTCS 3aIIUCh U peai3anus MepeKIroyuaromei
byHKIANA?

3. Kak mpousBoautcs popmMupoBaHue U rnepeaada CUrHaaoB udpoBoii
TEHU nporecca?

TexHonornueckue
KOHTPOJLIEPHI

1. Kakyro (pyHKIHIO BBITOJHSIOT TEXHOJIOTMUYECKHE KOHTPOJLICPHI B
cOope TaHHBIX C peaJbHOro mpoiecca?

2. [IpuBeauTe CTPYKTYPHYIO CXEMY Mporiecca ¢ [U(PPOBBIM JTBOHHUKOM
Y TEXHOJOTHYECKUM KOHTPOJIIIEPOM?

3. Kak nepenarorcst JaHHbIe 1U(POBOM TCHH B TEXHOJIOTHYESCKHIA
koHTposutep? Kakue TeXHUYIEeCKHe CpeICTBA JJISI 9TOTO HCIIOJIB3YIOTCS?
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IIpunoxenne 2

7. O eHOYHBIE CPe/ICTBA /sl IPOBe/IEHUs] POMEKYTOUHOI aTTecTAlMU

CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouyHble CpeacTBa

IIK-4: Cnioco0eH BbINOJHATD 3212491 110 OLlEHKE ChIPbSl 1 METAJIYPru4ecKoil MpoAyKIUN, KOPPEKTUPOBATH U KOHTPOJIUPOBATH
NMPOM3BOJCTBEHHBI NMpo1ecce

11K-4.1:

OueHuBaet ChIpbE u
METaJLTyprUuecKyIo
MIPOAYKIINIO, KOPPEKTUPYET U
KOHTPOJIUPYET

MIPOU3BOACTBEHHBIN ITPOLIECC
¢ 00OCHOBaHHEM MPHUHATHIX
TEXHOJIOTUYCCKUX u
TEXHUYECKUX MEP

ITepedyenb TeopeTHYeCKHUX BONPOCOB:

1. Kak npou3BoauTCS NOCTaHOBKA AKCIIEPUMEHTA JJIs1 OLIEHKH KaueCTBAa METAJLITypruuecKoi
IIPOJYKIIMH 110 HECKOJIBKUM IIapaMeTpam?

2. [IpuBeauTte CTPYKTYpbl CUCTEMBI KOHTPOJIS U YIPABIEHUS IPOLIECCOM, BKIIIOYAIOLIET0 IUPPOBOiA
JBOMHUK TEXHOJOrnueckoro npouecca. [losicHuTe pyHKIUN KaKI0ro 3J€MEHTa CTPYKTYPBI.

3. Kak 1 ¢ noMoIbI0 KaKUX CPEACTB MPOU3BOAUTCS (POPMUPOBAHKE YIPABIAIOLIMX BO3IEHCTBUI Ha
TEXHOJIOTMYECKHUH ITPOLECC ISl €70 KOPPEKTUPOBKU?

IIpumepbl NpakTHYECKUX 3aaAHUIN:
1. IlpuBenute OJI0K CXEMy aIrOPUTMA U €T0 MPOTPAMMHYIO PEaTU3alUIo sl 00paOOTKH JaHHBIX
TEXHOJIOTHYECKOTO MPOoIecca ¢ IeNbI0 MOTydeHHUsT KO PHUITMEHTOB PETPECCHOHHOTO YPaBHEHUS.

2. ChopmupyiiTe MaTeMaTH4YECKYIO MOJIENb KOHTYpa YIPaBJIEHUs TapaMETPOM ITPOU3BOJICTBEHHOTO
npoiiecca. BBITONTHUTE peann3aliio MaTeMaTHIECKOW MOJIEH B CUCTEME CTPYKTYPHOTO
moaenupoBanus ScilLab/XCos u Simintech/

3. BeIMOTHUTE CHHTE3 MaTeMAaTHYECKON MOIeN ITU(POBOTO JBOMHHKA MPOIlecca HarpeBa TOHKOTO
TeJla B HarpeBaTEIbHOM 1€YH, OCYILIECTBISIOLIETO B COOTBETCTBUH CO CIEAYIOIIEH CTPYKTYPOU
TEXHOJIOTMYECKOT0 arperara




CTpyKTypHBIi
AJIEMEHT
KOMITETCHIHI

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O11eHOYHBIE Cpe€acTBa

QO

KanopuiinocTs Tlorepu
rasa Tera

PaGouee l Z lzz

\_J mpocrpancTso

Knanan

Pacxoj raza
HarpeBaemoe Teno
—

la3 U U

OObeKT ynpasieHus Ty

Kamepnas —>
HarpeBaTe/IbHas Medh Temneparypa
HarpesacMoro tena

Temmeparypa 1

y Te
pabouero

NPOCTPAaHCTBA

ITK-5: Cnnoco0eH npoBOAUTH AHAJIH3 TEXHOJIOTHI B METAJUTYPru4ecKOM NPOU3BOACTBE ¢ 000cHOBaHUEeM 3G (PeKTHBHOCTH NPUHATHIX Mep MO
YIIPaBJIECHHIO TEXHOJIOTHYECKMMH NapaMeTpamMu

[IK-5.1

[IpoBoaut undpoBoii aHau3
TEXHOJIOTUH B
METAJLTYPTHYECKOM
MPOU3BOJICTBE, UCTIOJIb3YS
MIPUKJIATHBIE IPOTPAMMBI

Ilepeuens meopemuueckux 6onpocoe

1. IlpuBenuTe CTPYKTYpY AMHAMHUECKOI Moaenu. Kakue aneMeHThl BXOAAT B IU(POBYIO
JTUHAMHUYECKYIO MOJICTh TEXHOJIOTUN Ha MPUMEPE METALTYPTHUSCKOTO TIPOU3BOCTBA?

2. Kakue mapaMmeTpsl MaTeMaTUYECKON MOIETH JIJIsl HETIPEPHIBHOW TEXHOJIOTMH MOTYT OBITh MOTYYESHBI
B pe3yJIbTaTe dKCIepuMeHTa’?

3. Uto Takoe TUMNOBbIE Bo3aelicTBUA? Kak TUIIOBBIE BO3IEHCTBUS UCTIOIB3YIOTCS TSl ONIPEACTICHUS
JTMHAMUYECKUX MapamMeTpoB mporecca?

4. KakuM# THIIOBLIMU AJUHAMHWYCCKNUMU 3BCHbBIMU MOXKCET 6I:ITB OIIMCaHa JUHaMHKa
METaJUTypTHuecKoro (MMPOU3BOJICTBEHHOI0) MpoIlecca Mpu pa3padoTKe MU POBOTo TBOMHHUKA?

5. Kak moiay4uTh CTaTHYeCKHE XapaKTePUCTUKHU Mpoliecca U MPOBECTU X HUPPOBYIO CUMYIIALINIO?

Ilpumepovl npakmuyeckux 3a0anui
1. Onpenenure, 11t Kakoro 1udQepeHInaIbHOTO ypaBHEHUST TUHAMUYECKON MOJIEIH TIOJTydeHHast
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CTpyKTypHBIi
AJIEMEHT
KOMITETCHIHI

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE Cpe€acTBa

CTpYKTypHas cxema B SciLab

LI

—*:i{@*w)

2. CocraBbTe CTPYKTYPHYIO CXEMY JUISl peajan3aluy MaTeMaTuyecKol MOJIEH, OIMChIBAEMOM
muddepeHIalIbHBIM YPaBHEHHEM

dy
— =K, (x=K.y)

drt

3. Peanusyiite cucTeMy pa3sHOCTHBIX YpaBHEHUH JUIsl ONIMCAHUSI MaTEMaTUYECKON MOJIEIH,
MIPEACTABICHHONU CTPYKTYPHOH CXEMOU

4. ]I 3a1aHHOM CTPYKTYPBI HCKYCCTBEHHON HEHPOHHOM CETH 3alIUIINTE MATEMATHYECKOE BBIPAKEHUE
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CTpyKTypHBIi
AJIEMEHT
KOMITETCHIHI

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE Cpe€acTBa

CBSI3U MEXAY BX0A0M X U BBIX0J0M Y B hopme Y (X)

¥4
o(S1)
R Yz
0(S:2) S “
. o5
©(Sa)
oS [

ITK-6: Cioco0eH 0CylecTBJsITh YIPaBJICHHE TEXHOJOTHYeCKHUM MPOLECCOM M0 MOJTYYeHHI0O MEeTAJTYPruYeCKOM NMPOAYKIHH

T1K-6.1:

OcyIIecTBIISIET YIIpaBIeHUE
TEXHOJIOTUYECKUM TIPOIIECCOM
10 TIOJTYYECHUIO
METaUTYprHUECKOM
[IPOAYKIUU

Ilepeuenv meopemuueckux 6onpocoe

1.

2.

6.

[IpuBenute nuppoBble MOJEIN KOHTYPOB PErYIMPOBAHUS C 3aAMKHYTHIM M Pa30MKHYTBIM
KOHTYPOM CaMOHACTPOUKH.

[lepeuncnure cnocoObl MaTEMAaTUYECKOTO ONMUCAHUS TEXHOJOTUYECKHX CHCTEM YIPABICHUS U
UX DJIEMEHTOB.

Hudposbie MOAETN 3aMKHYTBIX CUCTEM peryaupoBanus. [[puHIUIBI HCTIONBb30BaHKE IUPPOBOTO
JBOMHMKA B 3AMKHYTOM KOHTYPE PETYIMPOBaHUS.

Hudpossle Monenu ABYXKOHTYPHBIX CHUCTEM YIpaBieHUs mpoueccoM. IIpuHuun pabotsl
JIBYXKOHTYPHBIX CUCTEM U (OpMHpOBaHUE IU(POBOI TEHH B ITUX CUCTEMAX.

Monenn Tuma «BXOJ-BBIXOA», CTPYKTypa MOJEIH, OMNPEIEJICHWE M 3alHCh IepelaTOYHBIX
¢bynkuuit Mojenu. Mcnonb3oBaHME MOJENIN «BXOJ-BBIXOA» NMPH NMPOESKTUPOBAHUH LU(POBBIX|
JIBOMHUKOB TEXHOJIOTMYECKOTO MpoIiecca.

CrpykTypa unppoBoro JBoiHNKa TOCTpoeHHOro Ha ocHose MHC.

[IpakTH4eckue 3aaHus
1. PaccmoTpuTe OBEZICHUE CHCTEMBI M COCTaBUTh MO/IENH IIU(GPOBOTO TBOMHUKA MPOIECCa HATIOTHEHUS

0aka B BHU/I€ TUHEHHOIO ILI/I(b(I)epeHL[I/IaJ'IBHOFO YPpaBHCHUS JJIS1 ABYX BAPHUAHTOB IIPOILECCA.. HpOI/I3BeCTI/I
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CTpyKTypHBIH
JJIEMEHT
KOMIICTCHITHH

[Inanupyemsblie pe3ysIbTaThl
0o0y4eHus

O11eHOYHBIE Cpe/ICTBa

UYHCIICHHOE PEIICHHE MOTYYSHHOT0 TU(PepeHIINaTIbHOIO YPaBHEHUSI.

N

Ly

2. Jlns 3ajlaHHOM CTPYKTYpPHOM cXeMbl HU(POBOTo JBOMHKMKA HEKOTO TUHAMHYECKOTO IIpolecca
[IPUBEIUTE MATEMATHYECKOE OMTMCAHUS €0 MIOBEJCHHS B ONEPATOPHOU hopme

x(1) z ;

A

1

TP+l

TsP+1

A 4

1

T,P

A

y(t)

3. Jlns 3ajaHHOM MOJIETT CUCTEMBI B MATPUYHOM YIIpaBIlsieMoil popMe MoTydnTe MOIeTh B
orepaTopHON (hopMe U 3alUIINTE CUCTEMY Pa3HOCTHBIX ypaBHEHUH 1151 GOpMUPOBaHUS HU(POBOTO

IBOMHHKA CHCTEMBI
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CTpyKTypHBIi
AJIEMEHT
KOMITETCHIHI

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE Cpe€acTBa

o 1 0 M
Ay=|0 0 1|, By=|0|,Cy=[3 4 1]
{—40 38 —11J M

4. IlpuBenute mpuMep peailu3allMd PErPEeCCHOHHONW HEWPOCETeBOM Mojaenu HH(POBOTO BOIHHMKA,
HacTpanBaeMoii (00y4aeMoil) o SKCIIepUMEHTAIbHBIM JaHHBIM IIpoliecca.

5. Chopmupyiite aaroputM 4uCIEHHOTO MOAEIMPOBAHUE TIpolecca sl UPPOBOTo IBOHHUKA
MHEPLIMOHHOTO 3BE€HA 1-0T0 MopsiaKa Co CTpPYKTYpPHOU CXEMOU

x(1) ¥it)

5. JI7s1 cucTeMbl YMCIIeHHBIN YpaHEeHHH ONMMCHIBAIOIUX JUHAMUKY HU(POBOro JBOWHUKA, 33/1aHHBIX B
[PEKYpPEHTHOU (popMe pazpaboTaiiTe aJrOpUTM BbIUMCICHUN. Peanu3yiiTe anropuTm u moayuure
pereHust B Buje rpaduka GyHKIUN

h
JYz(nl) = Z'(Xiﬂ ~Yin T 2 Yo ) T Yo

{yl(iﬂ) =h- Yoy T Yigy

6. BermosHuTe peannzanmio Moenu udposoro aoiHuka B ScilLab. [Tomyaunte nepexoHbpie mporecch

B HCM.
T.=Ti=12 g - 0

2K, T

1
Dl
1+10%s
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0) Ilopsanok mpoBeaeHUsI MPOMEKYTOUHON ATTECTAIUM, MOKA3ATEeJ I U KPUTEPUHU OLleHNBAHUSA:
[TpomexxyTouHas artectanus no qucuuiuiae «Paspaborka nudpoBbIX JBOMHUKOB B METAJUTYPTrUU» BKIIIOUAET TEOPETUUECKIE BOIPOCHI, TO3BOJISIOIIHIE

OLICHUTh YPOBEHb YCBOCHHSA OOYYAIOLIUMUCS 3HAHHWM, U TMpaKTUYECKUE 3aJlaHusl, BBIABISIOLIUME CTENEHb CPOPMUPOBAHHOCTH YMEHUW M BIAJCHUH,
npoBoAUTCA B (hopMe 3aueTa.

Hokazamenu u Kpumepuu oueHuesanus zauema.:

Kputepun onieHku (B COOTBETCTBHHU C (POPMUPYEMBIMU KOMITETCHIIUSMH U TUIAHUPYEMBIMH PE3yJIbTaTaMH 00ydeHUs):

—(Ga4YTCHO» — CTYACHT OOJI’KCH 3HATbh CIIOCOOBI H MCTOAHUKHU YIPABJICHUSA MPOCKTOM Ha BCEM I3Tall€ €TI0 JXU3HCHHOI'O HHKJIA, 3HATH COCTAaB W HOPSAAOK
pa3pa60TKH METOAUYCCKUX U HOPMATHBHBIX HOOKYMCHTOB, TEXHUYECKOH JAOKYMCHTAIlUU B obnactu ABTOMATHU3allNH TCXHOJIOTHYCCKUX IIPOHCCCOB H
IPOU3BOJACTB, B TOM YHCIIC 110 JKU3HCHHOMY UKy IIPOAYKIIUHU U €€ Ka4yCCTBY,

—«HC 3aUYTCHO» — CTYACHT HC MOXKCT IIOKA3aTb 3HAHUA HAa YPOBHC BOCIIPOHU3BCACHUS U 00BACHEHUS I/IH(I)OpMaI_[I/II/I, HC MOJXKCT IIOKAa3aTb MHTCJVICKTYAJIbHBIC
HAaBBIKW PCIICHHUA ITPOCTBIX 3aa4.
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