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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanusaruu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapsl [{udposbie 1BOWHUKN B 00pabOTKE MaTEPHAIIOB

[Iporokonm ot 20 1. Ne

3aB. kadeapoii M.H.?yMSIHLIGB

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa s peansaruu B 2027 - 2028
y4eOHOM rojy Ha 3acenanuu kadeapsl [{udposbie 1BOWHUKN B 00pabOTKE MaTEPHAIIOB

[Iporokom ot 20 . Ne
3aB. kadenpoii M.U. PymsiHueB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

Ieas — chopMupoOBaTh y CTYACHTOB HAaBBIKKA PAa0OTHI C IAHHBIMU, I10JIy4acMbIMH B
pe3yJbpTaTe aHaIM3a TEXHOJIOTUYECKOro MpoIlecca, peleHusl MPUKIAIHBIX 3a/1a4, 1aTh
MIPEACTABJICHUE O HCKYCCTBEHHOM MHTEILICKTE, 00 OCHOBHBIX METOAaX MalTHHHOIO
0o0ydYeHHS U BUJAX 3aja4, PEIIacMbIX UMH, a TAKXKE COPMHPOBATH HABBIKHU ITU(POBU3ALIMH
METaJUTyPrHYECKOro MPOU3BOJICTBA C HCIIOJIL30BAHHEM PE3YJIbTaTOB Pa3pabOTKH CHCTEM
HCKYCCTBEHHOTO MHTEJLJICKTA.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctummaa MIcKyCcCTBEHHBIN HHTEUIEKT U UG POBU3AIIKS B METAJTyPTrU4€CKOM
MIPOU3BOJICTBE BXOJUT B YaCTh y4eOHOTO TuIaHa GOPMHUPYEMYIO YYaCTHUKAMU
00pa3oBaTeNbHBIX OTHOIIEHUI 00pa30BaTEIbHON MPOrPaMMBI.

Jist u3y4yeHus IUCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS),
c(hOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS JUCIUILTUH/ MPAKTUK:

[{u¢poBble IBOMHUKH

YuciieHHbIE METO/IbI

[IporpammupoBanue npu Co3AaHUH HUPPOBBIX TBOMHUKOB

3uanus (yMEHHUs, BIA/ICHNUs), IOTYYCHHbIE PU U3yUYEeHUU JAHHON JUCIUTUIUMHBI
OyIyT HEOOXOUMBI I U3YUCHUS] TUCITUILINH/TIPAKTHK:

Marematnueckoe MOACIMPOBAHUE U ONTUMHU3ALMS TEXHOIOTUI METaJULy PrHYECKOro
IIPOU3BOJCTBA

IIpon3BOACTBEHHAA - IPEAINUIIOMHAS IPAKTUKA

[ToaroroBka K mpoieaype 3alIUThl U 3alIKUTa BBITYCKHON KBaTH(PUKATUOHHON
paboThI

3 Komnerenunu o0y4amomerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUSA

AUCHUILNIMHBI (MOYJIS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4eHH s

B pe3ynbrare ocBoeHUs TUCHUIINHBI (MOyJsl) «VICKYCCTBEHHBIM HHTEIUIEKT U
U poBU3aIMS B METAJUTYPrHUECKOM IPOU3BOJICTBE» 00yUarOIUIiCs TODKeH 00saaaTh
CIIENYIOIIMMH KOMIIETECHIIMSIMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

VYK-4 Cnocoben IMPUMCHATH COBPEMECHHBIC KOMMYHHUKATUBHBIC TCXHOJIOTHH, B TOM YHUCJIC HA
I/IHOCTpaHHOM(LIX) }I3BIK6(8.X), JJI aKaJCMUYCCKOI'o 1 HpO(I)CCCI/IOHaJ'IBHOFO B3aHMOJCHCTBUS

VK-4.1 YcraHnaBiauBaeT KOHTAKThI U OpraHu3ycT O6H_ICHI/IC B COOTBCTCTBHUHU C
HOTpe6HOCT}IMI/I COBMECTHOM ACATCIIBHOCTHU, UCITIOJIB3Ysd COBPEMCHHBIC
KOMMYHHKAIIMOHHBIC TCXHOJIOT'NU

VK-4.2 CocTaBisieT 1eT0BYI0 TOKYMEHTAIINIO, CO3/IA€T Pa3InYHbIE
aKaJIeMHUECKHUe W MPOPECCUOHATBHBIC TEKCTHI HA PYCCKOM H
I/IHOCTpaHHOM A3BbIKAX

YK-4.3 [IpencraBisieT pe3yabTaThl UCCAEAOBATEIBCKON U MMPOEKTHOM
JESATETLHOCTH Ha PAa3JIMYHBIX MMyOJIMYHBIX MEPOTIPUSITHSIX, YIACTBYET B
aKaJIeMUUECKUX U MPOPECCUOHAIBHBIX JTUCKYCCUSIX HA PYCCKOM U
WHOCTPAHHOM SI3BIKAX

[1K-8 Cnocoben KoopIMHUPOBATh PA0OTY MPON3BOACTBEHHBIX MTOIPA3/IEICHUN IO BBITYCKY
rOpsiYeKaTaHOr o MPOoKaTa

IK-8.1 OpraHu3yeT CorIacoBaHHYI0 pab0OTy paOOTHUKOB CMEXHBIX YUaCTKOB
1exa 1mo CoOJIIOACHHUIO 3aIaHHBIX (OMTUMAIBHBIX ) TEXHOJIOTHUECKHUX
PSKUMOB IIPOU3BOJICTBA TOPSYCKATAHOTO MPOKaTa

I1K-8.2 KonTpomupyer cobmrofeHre paboTHHKAMU 1eXa IPOU3BOJCTBEHHO-
TEXHHUYECKUX ¥ TEXHOJOTHYECKUX MHCTPYKIUH MPU BEACHUH MTPOLIECCOB
3aUMCTKU TOBEPXHOCTHBIX 1e(DEKTOB 3arOTOBKH, HarpeBa U ropsiueit
MPOKATKHU




I1K-8.3

KonTponupyer BeneHune u xpaHeHue pabOTHUKaMH TEXHUUECKOH
JIOKYMEHTAIMU U 3JICKTPOHHOM 0a3bl JaHHBIX YYaCTKOB IieXa 1o
IIPOU3BOJICTBY FOPSYEKATAHOTO TPOKATa

[TK-9 CniocobeH KOOpIMHUPOBATH PA0OTY MPOU3BOACTBEHHBIX MMOAPA3IEICHUN IO BBITYCKY
XOJIOAHOKATaHOT'O JIUCTA

I1K-9.1

Opranuyer corjiacoBaHHYIO pa0OTy paOOTHUKOB CMEXHBIX Y4aCTKOB
1exa Mo CoOJIIOICHUIO 3aJaHHBIX (ONTUMAJIbHBIX) TEXHOJIOTUYECKUX
PEKUMOB TPOU3BOJICTBA XOJIOAHOKATAHOTO JINCTA

I1K-9.2

KonTpomupyer cobmrofeHre paboTHHKAaMU 11eXa IPOU3BOJICTBEHHO-
TEXHUYECKUX M TEXHOJOTMUECKUX UHCTPYKIIUHM TPU BEICHUH IIPOIICCCOB
TEPMHUYECKON 00paOOTKH, TPABJICHHUS, XOJIOIHONW MIPOKATKH U PE3KU
JIMCTOBOTO MPOKATa

I1K-9.3

KonTponupyeT BeeHrne u XxpaHeHne pad0THUKAMU TEXHHUYECKON
JIOKYMEHTAIIUH M 3JICKTPOHHOM 0a3bl JaHHBIX YYaCTKOB I1eXa I10
MIPOU3BOACTBY XOJIOJHOKATAHOT'O JIUCTA

ITK-10 Crioco6eH o1ieHuBaTh ¥ KOOPAMHUPOBATH PA0OTHl TEXHOJOTHUUYECKHUX MOApa3IeIeHUN
110 BHEJPECHUIO HHHOBAIIMOHHBIX MTPOIIECCOB MPOM3BOICTBA METU3HOM MPOTYKITMH

I1K-10.1

KonTpomnupyer cobnrogenne paboTHUKaMU MOpa3AeIeHII METU3HOTO
MIPOU3BOICTBA ITPOU3BOACTBEHHO-TEXHUUYECKUX U TEXHOJIOTUUECKHUX
WHCTPYKIUN TIPU BEACHUH MPOIIECCOB MTPOU3BOACTBA METU3HOM
MPOTYKIIMH

I1K-10.2

KonTponupyer cobmroieHIe 3aIaHHBIX TEXHOJIOTHYECKUX TapaMeTPOB B
110/Ipa3IeJICHUsIX METU3HOI'O IPOU3BOJICTBA

I1K-10.3

KoHTponnpyet BeieHre U XpaHEeHUEe TEXHUYECKOW TOKYMEHTAlUN U
AJIEKTPOHHOM 0a3bl JaHHBIX paOOTHUKAMU MOJpPa3/IeIeHHH 11exa 1o
MPOU3BOACTBY METU3HON TPOAYKIUHU

ITK-11 CrocobeH KoopAMHUPOBATH paOOTy MPOU3BOICTBEHHBIX MOIpa3AeNeHUM 1T
BBITIOJTHEHUS 33JaHHI TI0 BHITYCKY CTAJIM B AJIEKTPOCTANICIUIABIILHOM IIEXe

IK-11.1

Opranuzyet paboTy 3JIEKTPOCTANCIUIABIIILHOTO 1IeXa B COOTBETCTBHH C
MMPON3BOACTBCHHBIMU 3aaHUAMHU, a TAKKE pa60Ty CMECXKHBIX
Mo/pa3iesIeHUui 1Mo COOI0IeHNIO TpadMKOB MPOU3BO/ICTBA U MTOCTAaBKH B
HOEX MUXTOBBIX U JOMMOJTHUTCIBbHBIX MaTCpHUaIOB, BHCpFOHOCHTeHCﬁ
TpeOyeMOoro Ka4ecTBa M KOJHMIECTBA

I1K-11.2

OcyH_IeCTBJ'ISIeT KOHTPOJIb CO6J'IIOI[CHI/IH IIPOU3BOJACTBECHHO-TCXHUUYCCKUX
N TCXHOJOTMYCCKUX I/IHCprKLII/Iﬁ I10 BBIIIJIABKC U Pa3JIMBKE CTAJIU B
QJICKTPOCTAIICIIABUIIBHOM LIEXE, KOHTPOJIb CO6J'IIOI[CHI/I$I
YCTAHOBJICHHOI'O p€rilaMCHTa TCXHUYCCKOT'O O6CJ'Iy)KI/IBaHI/I}I n
MNPOBCACHUA IIJIIAHOBO-IIPECAYIIPCAUTCIIBHBIX PEMOHTOB 06Op}IJIOBaHI/ISI
SJICKTPOCTAJICTIIIABUIJIBHOT'O II€Xa




4. CTpyKTypa, 00b€M U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

YHUCIIE:

— KOHTaKTHas padoTa — 43,3 aKaJl. 4acoB:

— ayautopHas — 40 akaj. 4acos;

— BHeayAuTOpHas — 3,3 akajl. 4acos;

— caMoCTosATeNIbHAasI paboTa — 29 akaj. 4acos;

— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;
— MOJTrOTOBKA K K3aMeHy — 35,7 akaj. Jac

CDopMa aTrTeCTaluu - 5K3aMCH

AynutopHas ) 8
o KOHTakTHas paboTa E = dopma TeKyIero
S
Paszen/ Tema % (B akaj. yacax) E > Bung 3 KOHTPOJIS Kox
g & © | caMOCTOATEeNnbHOH | ycneBaeMoCTH U
JUCIIUILIAHEB 5 2 = . KOMIIETEHLINN
@) g £ paboThI MIPOMEKYTOUHOMH
Tek mal. | mpakr. s aTTeCTaluu
’ 3aH. 3aH. O &~
1. BBeneHue B HCKYCCTBEHHBIN
WHTEJUIEKT U MAIIMHHOE
o0yueHue
VK-4.1, VK-
CamocToATeIsHOE 47 VK-4.3
1.1 Knaccudukauus u 143‘1}'6‘16@:014; IIK-8.1, TIK-
Ha3HAYEHUE BUIOB HH};G ATVDLL 8.2, ITIK-8.3,
HCKYCCTBEHHOTO patypal. VYernsiii onpoc no | TIK-9.1, IIK-
1 1 2 CaMOCTOSTENbHBI
HMHTEJUIEKTa ¥ MAIlIMHHOTO H omCK TEME. 9.2, I1IK-9.3,
o0yuenus. 3agaun O — I1K-10.1, IIK-
MAIIMHHOTO 00y4eHUs A 10.2, T1K-10.3,
JIUTEPATyphI IO K-11.1. TTK-
TEME. 11’ 2’
3
VK-4.1, VK-
4.2, YK-4.3,
CaMocTosTENBHOE K8 1. TIK.
1.2 MeToas!l TUHEHHOK mq}g%?f; YcrHbll onpoc o 8.2, ITIK-8.3,
anreOpbl B UCKYCCTBEHHOM 2 2 2 J'II/I};C ATVDDL MPAKTHIECKOMN [IK-9.1, TIK-
HHTEJUIEKTE ¥ MAIIHHHOM 1o FETO]};II:a 1’< padote "OcHOBBI 9.2, IIK-9.3,
00y4eHuu. - eﬁcTquCKHM nuHeiHo# anre6psr | IIK-10.1, TIK-
p u peammsamn” | 10.2, TIK-10.3,
3aHATHIM TK-11.1. ITK-
11.2
HWroro no pazneny 3 3 4
2. 3aa4u UCKYCCTBEHHOTO
WHTEJUICKTA. 3a/]a4a perpecCHu
VK-4.1, VK-
4.2, YK-4.3,
CaMOoCTOATEILHOS K8 1. TTK-
Hi%e:l;; YcTHBIN ompoc Mo 8.2, ITIK-8.3,
2.1 JIunelinas perpeccusi ¢ y teme "JluHeliHas IIK-9.1, TIK-
. 9 3 2 2 4 JUTEPaTypBI, .
OJTHOH ITepeMeHHO HONNOTORKA K perpeccust ¢ onHoit | 9.2, [1IK-9.3,
A nepemennoit” | IIK-10.1, TIK-
MPAKTUYCCKUM 102 TIK-10.3
3aHATHSIM Hk-’l 11 HIl<-Y
11.2




VK-4.1, YK-

CamocrosTenpHOe ?H%-g FI‘}[I%-
1/}1]313;%&:101/; YCTHBIN OIpOC 10 8.2, I1K-8.3,
2.2 IleneBas GpyHKIUSA 4 2 4 JIUTEPaTypHI, " reme TIK-9.1, TIK-
HONLOTORKA K dopmupoBaHue 9.2, I1IK-9.3,
. ;:(TH%CKHM uenesoit ¢pynkuuu" | IK-10.1, TTK-
pga 10.2, TIK-10.3,
HATIGIM TK-11.1, TIK-
11.2
VK-4.1, YK-
CamocTosATeIbHOE ;é’_;j F-I%[Iil-
H3y4eHUe 32 l'.IK’-B 3
. yuebHoil VYerasbiii onpoc mo | TTK-9.1, TIK-
2.3 I'pagvieHTHBIH CITyCK 1 2 4 JUTEPATYPHI, Tene 92 TIK-93
TTOJTOTOBKA K Hk-’l 01 HK
MIPAKTUYECKUM 10.2, TIK-10.3,
3AHITHIM TIK-11.1, TIK-
11.2
VK-4.1, YK-
CamocTosTenpHoe éé’_g Ff_l[;_
H3y4eHUE )
. . 8.2, I1K-8.3,
MepEeMEHHBIMU no;lr(r))mf}sllr:a 1’< teme 9.2, IIK-9.3,
IIPaKTUYECKUM TK-10.1, TIK-
SAHSTHAM 10.2, TIK-10.3,
TIK-11.1, TIK-
11.2
VK-4.1, VK-
CaMocCTOATEIbHOE ﬁé’_;l {(f‘lﬂi-
U3yueHue L
2.5 AHAIIUTHYECKOE seGHO 8.2, I1K-8.3,
pelieHue 3a1a4q 1 2 2 Jm};e ATVDbL Yerasrit opoc mo | [TK-9.1, TIK-
ontumuszanuu. HopmansHoe o r(I))m]}s/II:a 1’< TeMe 9.2, TIK-9.3,
ypaBHEHHe . ;I‘( e TK-10.1, TIK-
p N 10.2, TIK-10.3,
TIK-11.1, TIK-
11.2
HWroro no pazaeny 10 12 16
3. 3amaun KIaccupuKanuu
YK-4.1, YK-
CaMoCTOSATENbHOE ﬁé’_;’ {(IL}[;_
n3yueHue 32 1'.IK,-8 3
y4eOHO . o =
3.1 Jloructuueckas 1 1 2 TEPATY Db VYernsiii onpoc no | I1K-9.1, TIK-
perpeccust HOHFETO]};IIZa 1’< Teme 9.2, 11IK-9.3,
TIK-10.1, TIK-
MPAKTUYCCKAM 10.2, TTK-10.3,
SAMGITIAM MK-11.1, TIK-
11.2
YK-4.1, YK-
CaMoCTOATENBHOE 4.2, YK-4.3,
H3y4eHue TIK-8.1, T1K-
3.2 3amaunr MHOTOKJIACCOBOM yHeOHoi VCTHBIN onpoc 110 8.2, IIK-8.3,
) H‘b 1 1 2 JUTEPATYPHI, P IK-9.1, TIK-
KaccHpuiarin MOJIrOTOBKA K Teme 9.2, I1K-9.3,
NIPaKTUYECKAM TIK-10.1, IIK-
3aHATHSIM 10.2, T1IK-10.3,

K-




11.1, 1TK-11.2

Hroro no paszzeiy 2 2 4
4. Hudpossle MO/IENHN IPOLIECCOB
METaJLTy PTHYECKOTO
MPOU3BOJCTBA HA OCHOBE
METOJI0B HCKYCCTBEHHOTO
uHTeuIeKTa. OeHka KadecTsa
Mozenen
YK-4.1, YK-
4.2, VK-4.3,
CamocrosrensHoe MK.8.1. TIK-
H3y4eHHE 82 1_'[K’_8 3
41 M 1 1 2 yueGHol Yernsii onpoc mo | T1K-9.1, TIK-
.1 Merpuku kauecTBa JIATEPaTypHI, Teme 9.2, TIK-9.3,
MOATOTOBKA K K-10 1. TIK-
MPaKTHIECKAM 10.2 H'Kj-lo 3
3aHATUAM HI.<-311 ) HI.<-'
11.2
3
YK-4.1, YK-
4.2, YK-4.3,
CamocrosTensHoe MK.8.1. TIK-
4.2 Ctpyktypa H3YHCHHC 8.2, [IK-8.3,
N yueOHO# g .
HUMHUTAIMOHHBIX MOJIeNIeH " T1K-9.1, IIK
N 4 2 3 JIUTEPaTypHl, YerHBIl onpoc
IUGPOBBIX JBOHHUKOB HOMMOTORKA K 9.2, I1IK-9.3,
nporecca n TK-10.1, TTK-
MPAKTHIECKUM 10.2. TTK-10.3
3aHATUAM Hk-’ll ) HI.(-’
11.2
Hroro no paszzeny 5 3 5
Hrtoro 3a cemectp 20 20 29 9K3aMeH
HWroro no aucumruinHe 20 20 29 JK3aMeH




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

s peanuzanuu nperyCMOTPEHHBIX BUJIOB Y4eOHOM pabOThI B KaueCcTBe
00pa30BaTeNbHbIX TEXHOJIOTUN B MPENOAaBaHUK TUCIUILINHBI «ICKyCCTBEHHBIN MHTEIUIEKT
1 UG poBU3ALIMS B METAILTYPTrHY€CKOM ITPOU3BOJICTBEY UCIOIB3YIOTCS:

TpagumonHble 00pa3oBaTeIbHbIE TEXHOIOTUN — UH(POPMAIIMOHHAS JICKIIHS
(BBOZIHYIO JIEKIIHIO, TJI€ JaeT epBOE MPEACTABICHUE O IPEIMETEe U 3HAKOMCTBO CTYICHTOB C
Ha3HAYCHHUEM U 3aJladyaMU Kypca); JeKIUU — KOHCYJIbTAI[iH, U3JI0’KEHHE HOBOT'O MaTepuaia
COIPOBOXKAAETCS MOCTAHOBKON BOMPOCOB U AMCKYCCHEN B IOMCKAaX OTBETOB HA 3TU
BOIIPOCHI; TPaAKTUUYECKHE PAOOTHI.

TexHonoruu npo6IeMHOro 00yueHus: — MPOOIEMHBIE JIEKIIUU SABIISETCS pe3yIbTaTOM
YCBOCHHUSI MOJIYYeHHON HH(POPMAIIMH TOCPECTBOM [TOCTAHOBKH MPOOJIEMHOI0 BOMpoca U
MIOKCKA MyTeH ero penieHus; 1abopaTopHbIe 3aHATHS C UCIIOIb30BAaHUEM MTPOOIEMHOTO
o0y4eHus, KOTOPOE 3aKIIF0YAETCsI B CTUMYJIUPOBAHHUH CTYIEHTOB K CAMOCTOSTEIILHOM
«J100b14e» 3HAHUH, HEOOXOIUMBIX JJISl PEIICHUS KOHKPETHOH MPOOIEMBI.

TexHOJIOrHH TPOEKTHOTO 00YYEHHUST — OpraHu3aIus 00pa3oBaTeIbHOTO MMPOLEcca B
COOTBETCTBHUH C aJITOPUTMOM IIOATAITHOT'O PELIEHUS MPOOIEMHON 3aJa4M WU BBITOJIHEHUS
y4e0HOTO 3a1aHHUS.

NHbopMalinoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTE/IbHBIE TEXHOJIOTUU — B X0O/I€
IIPOBEICHUS JIEKIIMOHHBIX 3aHATUHN MPEyCMaTPUBAETCS UCIIOJIb30BAHUE AIEKTPOHHOIO
JIEMOHCTPALIMOHHOT0 MaTepHaa (JeKUUN-BU3yalu3aliu), UCII0JIb30BaHue MIHTepHeT
PECYpCOB JUIsl IPOMEKYTOUHBIX aTTECTAIIMI U TPOBEPKU OCTATOUHBIX 3HAHUH.

JIeKIIMOHHBIN MaTepua 3aKpeIuIsieTcs B X0€ J1a00paTOpHBIX paboT, HAa KOTOPBIX
BBITIOJIHAIOTCS TPYNIIOBbIE UM UH/IMBUIyalIbHbIE 3aJIaHUS 110 IPONUJICHHON TEME.

CamocrosiTenbHas paboTa CTUMYJIMPYET CTYJIEHTOB K CAMOCTOSITEIIbHON MPOpadoTKe
B IIPOLIECCE BBIMTOJIHEHUSI KOHTPOJIbHBIX paboT, a TAaKXkKe B MPOIIecce NOJATOTOBKU K YCTHOMY
OTIpOCY, TECTUPOBAHUIO U UTOTOBOW aTTECTALIUU.

B xone npoBeneHus IEKIIMOHHBIX 3aHATHI NpeaycMaTprUBaETCS:

HCIIOJIb30BaHUE 3JIEKTPOHHOT'O IEMOHCTPALIMOHHOTO MaTepuaa o COBPEMEHHBIM
CHCTEMaM yMpaBieHus U IUPPOBU3ALIUU IPOU3BOCTBA;

MCIIOJIb30BAaHUE 3JIEKTPOHHBIX YUEOHUKOB 110 OTJEIBbHBIM TEMaM 3aHSTHH;

AKTHUBHBIE U HHTEPAKTUBHBIE (POPMBI O0YUEHHS: BApUATUBHBIN OIPOC, IUCKYCCHUH,

YCTHBIN OIPOC, TECTOBBIN ONPOC, HHIAWBUAYAIbHBIM TOKJIA 110 PE3yIbTaTaM
BBITIOJTHEHUS PAKTUYECKON paboThI U T.1I.

6 YueOHO-MeTOoqHYeCKOE 0O0ecnieyeHHe CAMOCTOATEIbLHOMH padoThl 00yUYaommuXxcst

HpCI[CTaBJ'ICHO B IIPUJIOKCHU N 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBECHUSI IPOMEKYTOYHOM aTTeCTAllUN
[IpencraBieHsl B TPUIOKEHUU 2.

8 YueOHo-MeTOAUYeCKOe U MH(POPMAIIMOHHOE o0ecTieYeHne JUCIMITTUHBI

a) OcHoBHas JIuTepaTrypa:

1. [TnmaTtonos, A. B. MammnaHOe 00yueHue : yueOHOe mocobwue /st By30B / A. B.
[TnaTornoB. — Mockga : U3narensctBo FOpaiit, 2022. — 85 ¢. — (Briciee oOpa3zoBanue).
— ISBN 978-5-534-15561-7. — Texcrt : anekTpoHHbI // OGpa3oBaTenpHas miaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/508804 (nara odpamenus: 11.04.2025).

0) JlonmosiHuTeIbHAS JIATEpaTypa:


https://urait.ru/bcode/508804

2. Boponuna, B. B. Teopus u mpakTuka MalmmHHOTO 00y4ueHus : yueOHoe mocodue / B.
B. Boponuna. — YabsHoBck : Yal'TY, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — Texkcr :
3JICKTPOHHBIH // Jlanb : 3JICKTPOHHO-OMOIMOTEeUHAs cucreMma. — URL:
https://e.lanbook.com/book/165053 (mata oOpamienus: 11.04.2025). — Pexum gocryma: uis
aBTOpU3. NOJIb30BATENECH.

3. KoMmbroTepHble MporpaMMbl AJis PEIIeHUs 3a/ad MHOTOILIENIEBOM ONTHMHU3ALUU B
XUMUYECKOH TEXHOJOrMM : ydeOHoe mocobme mis By3oB / B. A. Xomomno, . A.
Kpacuno6opoarpko, P. FO. Kynumenko, M. 1O. JlebeneBa. — Mocksa : M3narensctBo KOpaiit,
2022. — 196 c. — (Bwicmiee oOpazoanue). — ISBN 978-5-534-14875-6. — Tekcr :
anekTpoHHeld  //  OOpaszoBatenbHas  miatdpopma  FOpaiit  [caéit] —  URL:
https://urait.ru/bcode/484243 (nata obpamenus: 11.04.2025).

B) MeToanueckne ykazaHusi:

4. AnnpeeB, C.M. MeTonbl MareMaTUYeCKOTr0 MOJECIUPOBAHUS MPOMBIIUICHHBIX U
MEXaTPOHHBIX CUCTEM yTpaBJieHus: npakTukyM [ Tekct]: yue6Hoe mocobue / C.M. Anapees,B.P.
I"acusapos. - Marnurtoropck: M3a-Bo Maruuroropck. roc. Texs. yH-ta uM. .. Hocoga, 2019.

105 c. ISBN 978-5-9967-1739-2


https://e.lanbook.com/book/165053
https://urait.ru/bcode/484243

r) [Iporpammuoe odecneyenne u UHTepHeT-pecypcebi:

IIporpammHoe obecnevyenune

HaumenoBanue N
o Ne norosopa Cpok nieficTBuUS TULIEH3UN

BupTtyanbHbiit
CTEHJI CUCTEMBI
ABTOMATUYECKOTO |CBUAECTEIHCTBO SecopouHo
yIIpaBJICHUS No2013612340
TEXHOJIOTHYECKUM
napaMeTpoM
Scilab
Computation CBOOOTHO pacipoCTpaHIeMOe SecopouHo
Engine 1o
Anaconda Python |cBo6oaHO pacnipocTpansemoe OeccpouHo
LibreOffice CBOOOJTHO pacpOCTpaHsIeMOe OeccpodHo
Tex Live cBOOOHO pacpoCTpaHsIeMoe 0eCcCpovHO
Texmaker cBOOOIHO pacpoCTpaHsIeMoe 6eccpodHo
MAXIMA CBOOOJTHO pacCIpOCTPaHIEMOE 06eccpovHO
bpaysep Yandex |cB0OOIHO pacnpocTpaHsIeMoe 0eccpodHO
FAR Manager CBOOOJTHO pacCIpOCTPaHIEMOE 6eccpouHo
Pex OC Coprurar 0104122 or 06.05.2025
'F\,/'ri Windows 10 |1 79,51 o1 22.11.2021 GeccpouHo
Lazarus CBOOOJTHO pacIpOCTPaHIEMOE 06ecCpovHO

Hpocbeccuonaﬂbm,le 0a3bl JAaHHDLIX U umbopMaunomﬂﬂe CIIPaAaBOYHBLIC CUCTEMbI

Hassanue kypca

Ccrlika

DOnekTpoHHbIe pecypchl oubmuoreku MI'TY um.

I'.1.

https://host.meqgaprolib.net/MP0109/Web

Harmmonansnas I/IH(I)OpMaL[I/IOHHO-aHaJ'II/ITI/IquKaH

cucreMma —
HUTHUPOBAHUA

Poccuiickuii  MHIEKC

Hay4HOTO

URL:

https://elibrary.ru/project risc.asp

9 MaTtepuajibHO-TEXHUYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTCpI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:



https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp

1. YueOHbIC ayAUTOPUH JJI POBEJCHUS 3aHATHH JICKITMOHHOTO THMa (aya. 450)

MynbsTuMeAMiHbIE CPEACTBA XpaHEHUs, Iepeaadn U MpeAcTaBlieHus: HHPOpMaIUU

2. YyeOHas ayiuTopus AJisl IPOBEACHHS MPAKTUYECKUX 3aHITHIA: KOMITbIOTEPHBIN
kiace (ayn 448, 450)

[Tepconanbhbie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixogom B IHTEpHET U ¢
JIOCTYTIOM B RJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

3. [TomereHus 1y1si CaMOCTOSATEIBLHOM paboThl oOyuaromuxcs (ayn 448, 450)

[Tepconanbhbpie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixogom B MIHTEpHET U ¢
JIOCTYTIOM B DJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

4. YyeOHble ayAUTOPUH ISl TPYIIIOBBIX U HHIUBUAYAIbHBIX KOHCYJIbTALIUH,
TEKYIIEr0 KOHTPOJIS ¥ MPOMEXYTOYHBIX KOHCYIbTAui (aya. 437)

Jocka, MyJIbTUMEIUIHBIA TPOEKTOP, IKpaH

5. Ilomemenue 1j1st XpaHeHUsI U TPOPUITAKTUIECKOTO 00CTYKUBaHUS y4eOHOTO
obopynoBanus (ayu. 445)

Cremnaxu ast XpaHeHHs y4eO0HO-METOAUYECKUN JOKYMEHTAINH



Ipuioxkenne 1

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

ITo qucnuruinne «VcKkyccTBEHHBIN MHTEIIEKT U U(PPOBU3ALHS B METAJUTyprHUECKOM
IIPOU3BOJICTBE» MIPEAYCMOTPEHA ayIUTOPHAS U BHEAYIUTOPHAS CAMOCTOSATEbHAs paboTa

oOyyJaronuxcs.

AyIuTOpHAs CaMOCTOSTENbHAS pabdoTa CTYICHTOB MPEAIOJIAraeT BHIIIOJHEHNE U 3aLIUTY
IPAaKTUYECKUX padoT, pellieHHe NHAMBUAYAJIBHBIX 3a/1a4 Ha CEMUHApax U NPaKTUKAX.

Ilepeuenn
NMPaKTHYEeCKUX padoT

BOHpOCBI K 3allIuTe

1. 3anumuTe peanu3auMIl0 OCHOBHBIX OIEpaluil JUHEHHON
anreOppl  HajJ  BEKTOpaMu  (CIIOKE€HHE,  YMHOXEHHE,
TpPAHCIIOHUPOBaHUE, OOpallleHue, HaX0)KJIEHHWE MHHOpPOB) Ha
N a3bike Octave.
OCHOBBI JIMHEHHOM
2. Kakme cmocoObl rpaduyeckoro NpEeACTaBICHUS IaHHBIX
anreopsl B Python
ucrons3yrres B Python?
3. Kak peanmsyercs 4YTeHHE W 3amluCh JAaHHBIX B (Qaitnbl? Kak
OCYILECTBIISICTCSI BbIOOpKA JAaHHBIX W3 HCXOJHBIX (HailioB B
Python?
Peanu3zanus 1. TloscHUTE MATPUUYHYIO pEAIN3ALUI0 AJITOPUTMA BBIYMCICHUS
rpaguEHTHOrO0 METOAA (byHKIIMOHATIA IMHEHHOW PETPECCHH.
HOKUCKAa MUHUMYMa 2. Kak Biuser mar noucka Ha pe3ysbTaT IpU peaau3alii MeToa
1eNeBoi (QyHKINH B IPaJUEHTHOrO CIycKa?
3ajadax JMHEHHOU 3. C kako# 11enbIo B QyHKIMOHAIE UCTIONb3YeTCsl JenuTens 27
perpeccuu
Peanusanus 1. Kak copmupoBaTh HaOOp JaHHBIX JUIs GYHKIMOHAIA THHEHHOM
AIrOpUTMa PELICHUS perpeccuu ¢ HECKOIBKUMHU ITePEMEHHBIMU?
3aJ]auu PEerpeccuu ¢ 2. Kak onpegensercas ¢opma (QyHKUMOHama Juid  3ajaud
HECKOJIBKUMH MHO>KECTBEHHO perpeccum.
HEpPEMEHHBIMU B 3. IlpuBenuTe mporpaMMHYIO peau3aliio HEITMHEHHONH (YHKIUU
Python JUTSL JIOTUCTHYECKOM PETPECCHH.
1. 3anuimuTe HOpMaNbHOE ypaBHEHHE.
AHaIMTHYECKOE 2. llpuBemute mpuMep pealn3alid HOPMAJIbHOTO YpPaBHEHHUsS Ha
peleHue 3aaun a3bike Octave ¢ ucronb30BaHNEM Olepaluii TMHEHHON anreophl.
JIMHENHOMN perpeccui. 3. Kak ocymectBuTh oOpalieHHe BBIPOKICHHON MaTpPHUIBI C
HCII0JIb30BaHneM Komana Python?
1. Kakyio cTpykTypy HaHHBIX HeoO0Xoaumo (opmupoBaTh AJs
peleHus 3a1a4n KiaccupuKanumn?
Pewenue 3anaun
2. TlpuBemute mporpamMmy (GOpPMHpPOBAHWE BBHIOOPKH JAaHHBIX IS
KJaccuukanuu B
Python 3aauu KIacCU(UKAIIH.
3. B xkakmx Qopmax MOXKHO TPEACTABISATH pEIIeHUS 3a1a4
Kjaccuukanuu?
1. TlosicHuTe cMBICT peleHus 3aaun KJIacTepu3allnu.
Hcnonb3oBanue 2. Kak 3agarp ¢yHKumoHan 3ajgaum  kiactepusammu?  Kax
anropur™a K-cpennunx OIIPEJIEJIUTh MapaMeTphl 3TOro (PyHKIMOHaIA?
JUISL pEeUIeHUs 3a7a9i 3. Uro oznauvaer noustue «K-cpemnux»? IlpuBemure anroputm
KJIaCTEepU3aALUU K-cpequux u ero mporpamMHyro peanusanuio B Octave.
[osicHuTe peann3aIiio KaKI0ro 0J0Ka alrOpuT™Ma.
Peanuzanus 1. Kakue 3aaun pemaroTcst ¢ UCI0JIb30BaHUEM MAIlIMHbI OITOPHBIX
aIropuTMa s BEKTOPOB?
pELICHUS 3aJa4u C 2. Kak BBINONHUTH BBIOOPKY JaHHBIX [UId pELIeHUs 3aaay

HUCIIOJIBb30BaHHUCM

o0yuenus?

13




Ilepeyennb Bomnpocs! k 3ammure
NPaKTHYEeCKUX padoT

METO/Ia OMOPHBIX 3. Kak ompepenuts pesynbrar o0yueHus? Kakue xkpurepuu
BEKTOPOB. CJIETyeT UCI0JIb30BATh?

14




O1eHOYHBIE CPEACTBA /IS POBEAECHUA MPOMEKYTOYHOM aTTecTalui

IIpunoxenue 2

a) l'[.ﬂannpyeMLIe pe3yJdbTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)KyTOqHOﬁ aTrecranum:

CTpyKTYypHBI
JJIEMEHT
KOMIETEHIUU

[Tnanupyemble pe3ynbTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

YK-4: Cnioco0eH npuMeHSITh COBpeMeHHble KOMMYHHKATUBHbIE TEXHOJIOTHH, B TOM YHCJIe HA HHOCTPAHHOM(BIX) si3bIKe(aX), IJIf aKaJeMU4eCKOro u
npo¢ecCHOHATBHOI0 B3aUMO/1eliCTBUSA

YK-4.1 VYcraHaBIMBaeT KOHTAakTbl M OpraHU3yeT 1. Kakwue 3agaun pemarorcs ¢ UCHOIb30BaHUEM METOJJ0B MAITMHHOTO 00y4YeHUs?
oOlIeHre B COOTBETCTBUU C MOTPEOHOCTSIMHU 2. llepeuncnute METObI, COCTABISIONINE OCHOBY MAIIIMHHOTO O0y4YeHUs?
COBMECTHOM JIeSITEJIbHOCTH, UCIIOJIB3YS 3. Kakoii pe3ynbTar 0KHIAIOT IPU UCTIOIB30BAaHIH METOI0B MAITUHHOTO OOYyYEHHUS C
COBPEMEHHBIE KOMMYHHUKAIlMOHHBIE yuutenem? [lepeuncinre BO3MOXKHBIE pE3YJIbTaThI.
TEXHOJIOTUH 4. Yto moJOKEHO B OCHOBY METOJa MAIIMHHOrOo oOydeHus 6e3 yuurtens? Kaxoi
pe3yabTaT OXKUAAIOT OT 3TUX METOIOB U B KaKUX CIIy4asX €ro Lelrecood0pa3Ho
HCIOJIb30BaTh?
5. Kakue 3amaum pemarorcss meronamu ¢ mnoakpersieHuem? [lpuBeaute mpumepsl
pelaeMbIX 3ajad.
6. CBsi3b MeXAy TIOCTAHOBKOM 3aJaud JIMHEHMHOW perpeccud W METOAaMu
IUIAHUPOBAHMUSI  OKCIIEPUMEHTA. YKaKUTE€ HA UYTO HAaIpaBJI€Hbl  METOAbI
TUTAHUPOBAHUSI TPOOHO-(hAKTOPHBIX IKCIEPUMEHTOB.
YK-4.2 CocraBiser IeI0BYI0 JOKYMEHTAIMIO, CO3AaeT 1. TlpuBeauTe aqrOpUTM PEIICHUS 3a]a4l PETPECCHU?
pa3nyHbIe aKaJeMUYECKHe W 2. B yem oTiauuue pe3ynpTaToOB 3aJayd JMHEWHOW pErpeccuu OT pe3yJbTaToB,
npodeccuoHaNbHblE TEKCThl Ha PYCCKOM H MOJIyYeHHBIX C  MCIOJb30BaHUEM  JIOTUCTHYecKOM  perpeccun?  Kakoe
MHOCTPaHHOM SI3bIKax MaTEMaTHYECKOE OIMCAHUE UCTIONb3YETCS IIPH PEIIEHUN ITUX TUIIOB 3a1a4?
3. B yem 3axmouaercsi pemienue 3amaun kinaccuduranmu? IlpuBeanre mpumeps
peleHus 3a1auu KiacCu(UKaK Ha IpUMepe METAILITypru4ecKoro rnporecca.
4. Kakue 3a1auun pemarTcsl aITOPUTMOM KJIaCTepU3aIiu?
5. Jns Kakux Ieneil MpUMEHSIOT METOJ ONOPHBIX BeKTOpoB? IIpuBenute nmpumepsl
3aja4 M3 00JacTH YIpaBlIEHUS METATyprHuecKUMH IIpoliecca, B KOTOPBIX
MCIIOJIb3YIOTCS 33]Ja4d OCHOBAHHBIMH HAa METO/IE ONIOPHBIX BEKTOPOB?
YK-4.3 IIpencrasmusier pe3yabTaThl 1. BrmosHWTE MOCTAaHOBKY 3aJ]a4 PETPECCHH C IBYMS (paKToOpamMu




CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00y4eHUS

OneHouHble CpeCTBa

HCCJICIOBATEILCKOM H MPOEKTHOM
JEATEIbHOCTH Ha Pa3JIMYHBIX MYOJIMYHBIX
MEPOTPUATHSIX, YUYACTBYET B aKaJeMUUYECKUX H
po(heCcCHOHANBHBIX AUCKYCCUSAX Ha PYCCKOM U
WHOCTPAHHOM SI3bIKaX

no

BEIMoTHATE TOCTAHOBKY 331a4U JIOTUCTHYECKON PEerpeccuu

Omnpenenure, Kakoi HAOOp MAHHBIX HEOOXOAMM Ui TIOCTAHOBKH 3a/a4u
knaccupukanuu? [IpuBenuTe nmpuMep MOCTAHOBKU 3a7adydl KJIACCH(PHUKAIMU IS
METaJUTyprHUECKOT0 TPOU3BOJICTBA.

CdhopmynupyiiTe ompeneneHue 3aaaddl  Kiactepu3anuu. [lpuBemute mpumep
peLIeHHS 3a]a4i KIacTePU3aluH O 00JIACTH METAJUTYPrHYECKOTO MTPOU3BOJICTBA.
BEIMOTHUTE MOCTaHOBKY 3aJ]auydl C MCIOJIb30BAHUEM METOJ]a MAIIMHBI OMIOPHBIX
BekTOpoB. Kakue maHHbIC HEOOXOMUMBI IS JTaHHOW 3aJjaud U Kakas CTPYKTypa
JNAHHBIX Tpexanonaraercs s e€ pemenus? [lpuBenuTe nmpuMep MOCTAaHOBKH
3aJladyd € UCIOJB30BAaHUEM MAIMHBI OMOPHBIX BEKTOPOB B  O0NacTH
METAJUTYPrHYECKOTO TPOU3BOJICTRA.

IIK-8: Cnoco0eH KOOpAUHUPOBATH Pa00Ty NPOU3BOACTBEHHBI

X MO/pa3ieJieHuii M0 BBIMYCKY rOpsiYeKaTaHoro NpoKara

[1K-8.1 Opranuzyer COIIACOBAaHHYIO paboty 1. BeInonHuTe MOCTaHOBKY I'MIIOTE3BI U1 3a7aydl JIMHEHHOM perpeccuu. 3amuiiure
pabOTHUKOB CMEXKHBIX YYacTKOB Li€xa I10 (GYHKLMOHAN 3aJa4d JIMHEMHOM perpeccud U IMOSICHUTE €ro peaau3aluio ¢
COOJIIOJICHUIO  33/laHHBIX  (ONTHUMAJIbHBIX) UCIOJIb30BAHUEM METO/IOB JIMHEHHOMN anreopsl.
TEXHOJIOTMYECKUX PEXKUMOB IPOU3BOACTBA 2. 3anmummure (QYHKIMOHAN U JIOTUCTHYECKOW perpeccuu. /Kakas 0COOEHHOCTB
ropsiYeKaTaHoro mpokara ATOro (QpyHKIHOHaNa?
3. 3amummuTe pemieHus 3aJaud PErpeccHH Yepe3 aHAIUTHYECKOE BhIpaKEHHE.
ITosicHuTE 21EMEHTHI BXOASIUE B 3TO BBIPAXKCHHUE.
[1K-8.2 Kontponupyer coOntonenne paOOTHHKaAMHU 1. IlpuBeauTte anropuT™ rpaAMEHTHOTO CIyCKa /Ul TMHEHHON perpeccuu.
1exa  I[POU3BOJICTBEHHO-TEXHUYECKHX U 2. Kakas ocobeHHOCTh (PyHKIIMOHAJA JOTUCTUYECKOH perpeccuu?
TE€XHOJOTMYECKUX HMHCTPYKIMH NpU BEIEHUU 3. IlpuBemure anroput™M 3amauu  Kiaccu(uKamuu. YKaXHATE KaKoe MECTO B
IIPOLIECCOB 3aUUCTKU MTOBEPXHOCTHBIX aJIrOpUTME 3aHUMAaET PyHKLIMOHAT?
nedeKkToB 3aroTOBKM, HarpeBa M ropsuei 4. TlpencraBbTe CTPYKTYPHYIO CXEMY aJIropuTMa Jjsi METOJa MAalIuHbl OMOPHBIX
IIPOKATKH BEKTOPOB. YKaXUTe Ha CTPYKTYpPHOM CXeMe pealn3aluio OCOOCHHOCTEH
(GbyHKIIMOHAJa 3TOT0 METO/1A.
5. TloxaxkuTe rpaduuecku CyIIHOCTh METOJa KiacTepu3anuu. [Ipuseanure anroputm
KJIacTepU3allud sl pellieHus 3aJadd B 00JacTH  METajulyprHyecKoro
IIPOU3BOJICTBA.
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CTpyKTypHBIi

DJIEMEHT [Tnanupyemble pe3ynbTaThl 00y4eHUS OrneHOYHBIC CPEICTBA
KOMIIETEHIINH
I1K-8.3 KonTponupyer BEJICHHE u XpaHeHue 1. 3anummuMre MOCIeIOBaTeNbHOCTh BbiunciacHuin B Octave s peanusanuu
pabOTHUKAMU TEXHUYECKOW JTOKYMEHTAIMH U AHATUTUYECKOTO PEIICHHsSI 3a]]a4id PErPEeCCHH C HCIOJIb30BAHUEM HOPMAJILHOTO
9JICKTPOHHOM 0a3bl JJaHHBIX YYaCTKOB IieXa I10 YpaBHECHHS.
MIPOU3BOJICTBY TOPSYCKATAHOTO MTPOKATa 2. BeImonHHUTE peanu3alyio alropuTMa JIMHEWHOW PErpeccHd C HCIOJIb30BAHHEM
Habopa JaHHBIX.
3. IlpuBemute TekcT mporpammbl B Python peanmsanuu airopurMa JOTHCTHYECKOM
perpeccu C UCIHOJb30BAaHUEM KOMAaHJ JIMHEHHOW ayreOpnl st padoThl ¢
BEKTOPAMH.
4. BeInoaHHTE pelicHue 3a1au Kiaaccupukauu B Python mo uMeromumMcs 1aHHbIM.
BriBeuTe pesyabTar perieHus B popMme quarpaMMel cpeacrsamu Python.
5. Peammsyiite B Octave anroputm KiacTepu3alli U HPOBEPHTE €ro paboThl Ha

NpPEIJI0KEHHOM MaccHBe JaHHbIX. Bwimonnute B Python rpaduueckuii BbIBOI
peLICHUs 3a1a4Hu.

[IK-9: Cnioco0eH KOOpAUHUPOBATH Pa00Ty NPOU3BOACTBEHHBI

X nojpasjiesieHuii Mo BHIMYCKY X0J0JJHOKATAHOIO JIUCTA

I1K-9.1 Oprannyer COIIACOBAaHHYIO paboty 1. TIloschHute cymHocTh Merona kiaccuukanuu. [IpuBenuTe MareMaTHUECKoe
pabOTHUKOB CMEXKHBIX YYacTKOB Ii€xa I10 BbIpaK€HHE JUIsl PYHKIMOHAIAa METO/1a KiIacCU(PUKAIIH.
COOJIFOJICHUIO  33/laHHBIX  (ONTHMAJIbHBIX) 2. Yro takoe kiacrepuszauus naHHbIX? Kakue cnocoObl KilacTepU3alMM JTaHHBIX
TEXHOJOTMYECKUX PEXUMOB IPOU3BOJCTBA UCHOJIB3YIOTCA?
XOJIOTHOKATaHOI O JIMCTa 3. IlpuBenute MaTeMaTHUecKoe omNucaHue (YHKIMOHAJA MAIIWHBl OMOPHBIX
BEKTOPOB. BhInosHuTe rpaduueckoe npeacTaBieHue MeToa.
I1K-9.2 Konrponmupyer cobmtonenue paOOTHUKAMHU 1. TlpuBegute anropuT™M 3afaudl KilacCU(UKALMU. YKaKUTE KaKoe MECTO B
1exa  I[POU3BOJICTBEHHO-TEXHUYECKHX U JITOPUTME 3aHUMaeT (PyHKIHOHaI?
TE€XHOJOTMYECKUX HMHCTPYKIMH NpU BEIECHUU 2. IlpencraBbTe CTPYKTYpHYIO CXEMy ajropuTMa Juls METOAA MAallluHBbl OMOPHBIX
MPOLIECCOB TEPMHUYECKOU 00paboTKH, BEKTOPOB. YKaXWUTE€ HA CTPYKTYPHOM CcXeMe pealu3aluio 0COoOEHHOCTEN
TPaBJIEHUS, XOJOJHOW IPOKaTKU M PE3KH (byHKIIHOHAIA 3TOTO METO/1a.
JIMCTOBOTO IpOKaTa 3. TMoxaxuTe rpadMvecKku CyImIHOCTh METO/a KiIacTepu3alun. [IpuBeanuTe anroputm
KJacTepu3allud  JJIsl  pelieHus 3aJaud B 00JacTh  MeTajuTyprHyecKoro
ITPOM3BOJICTBA.
[1K-9.3 KoHTposmmpyer  BemeHMe M XpaHEHHUE 1. TlpuBeaure TekcT mporpammbl B Python peamusaimu anroputma JOTHCTHYECKOM

pabOTHUKAMU TEXHUYECKOW JOKYMEHTAIMH U
AJIEKTPOHHOW 0a3bl JAHHBIX YYACTKOB II€Xa 10

perpeccus C HCIOJIb30BaHMEM KOMaHJ JIMHEHHOW anreOpbl Ans paboThl ¢
BEKTOPaMH.
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00y4eHUS

OneHouHble CpeCTBa

IMPOU3BOJCTBY XOJIOAHOKATAHOI'O JINCTA

2.

3.

BeimonHuTe pereHue 3aaa4un kiaccuukanuu B Python mo umeronmmMcs 1aHHbIM.
BriBenuTe pe3ynbTar pelieHus B hopMe quarpaMMsel cpeactsamu Python.
Peanusyiite B OcCtave anroputMm KiacTepusald U MPOBEphTe €ro padoThl Ha
NPEUIOKEHHOM MaccuBe JaHHbIX. Beimonmnure B Python rpadwudeckuii BoIBOA
peHIeHus 3a1a4H.

IIK-10: Cnioco0eH oleHUBaTh U KOOPAHUHUPOBATH PA0OTHI TEXHOJOTMYECKHUX MOApAa3ae/ieHuii 10 BHeAPEeHNI0 HHHOBAIIMOHHBIX MPOIECCOB
NMPOM3BOJCTBA METH3HOM MPOAYKIIHH

I1K-10.1 Konrponupyer cobmtonenue pabOTHUKAMHU 1. BeInonHuTe MOCTaHOBKY I'MIIOTE3BI U1 3a7aydl JIMHEHHOM perpeccuu. 3amuiiure
NOJpa3JeIeHui  METHU3HOTO  IPOU3BOCTBA (GyHKIMOHAN 3a/Jayd JIMHEHHOW pErpeccuu M IMOSICHUTE €ro pealu3aluio C
IPOM3BOJICTBEHHO-TEXHUYECKUX U UCIOJIb30BAHUEM METO/IOB JIMHEHHOMN anreopsl.

TEXHOJOTMYECKUX MHCTPYKLUMH NpU BEIECHUU 2. 3anummre (QYHKOUMOHAN JUIS JIOTUCTHYECKOW perpeccuu. /Kakas o0COOEHHOCTBH

IPOLIECCOB IIPOM3BOJICTBA METHU3HOHN 3TOro pyHKUHOHaNa?

IPOYKIUH 3. 3anummuTe pemieHus 3aJaud PErpeccHH Yepe3 aHAIUTHYECKOE BhIpaKECHUE.
[TosicHuTE 371€MEHTHI BXOAIIME B 3TO BBIPAXKEHHUE.

I1K-10.2 Kontponmpyer coOnrofieHue 3a/IaHHBIX 1. IlpuBeaute anropuT™M 3a7auvl KiIacCU(PUKALMU. YKaKUTE KaKoe MeCTO B
TEXHOJIOTMYECKHUX I1apaMeTpoB B aJIrOpUTME 3aHUMaeT PyHKLIMOHAT?

NOJIpa3/ieNIEHUsIX METU3HOTO TPOU3BO/ICTBA 2. IlpencraBpTe CTPYKTYpHYIO CXEMy ajrOpUTMa JUIS METO/Aa MAIluHBI OMOPHBIX
BEKTOPOB. YKaXUTe Ha CTPYKTYPHOM CXeMe pealn3aluio OCOOCHHOCTEH
(GyHKIIMOHAsa 3TOr0 METO/1A.
3. Tlokaxwure rpaduyecku CyIIHOCTh MeToAa Kiactepusauuu. [IpuBeaure anroputm
KJacTepu3allMd JUisl pelleHHus 3aJadyd B o0JacTh  MEeTaTyprudecKkoro
IIPOU3BOJICTBA.

I1K-10.3 KonTponupyer  BeneHme M XpaHEHHUE 1. TlpuBenaure TekcT mporpammbl B Python peamu3zammm anroputma JOTHCTHYECKOM
TEXHUUYECKON JOKYMEHTAIlMM U 3JIEKTPOHHOMN perpeccus C UCHOJIb30BaHUEM KOMaHJ JIMHEHHOW anreOpel s paboThl ¢
0a3bl JaHHBIX PAOOTHUKAMU MOJpa3/eNeHuit BEKTOPaMH.
11exa Mo MPOU3BOJICTBY METU3HON MPOAYKIIMU 2. BsimonHMTe penieHue 3a1aun Kiaccudukauu B Python mo umerormmmcest TaHHbIM.

BriBeauTe pe3ynbraT penieHus B hopMe auarpaMmsl cpenctsamu Python.
3. Peamusyiite B Octave anroput™m KiaacTepu3allid M MPOBEPHTE €ro padOTHl Ha

MNPCAJIOKCHHOM MACCHBC JIaHHBIX. Brinmonnute B Python rpa(bnqecm/lﬁ BBIBOJI
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00y4eHUS

OneHouHble CpeCTBa

PEIICHUS 3aJa4H.

IIK-11: Cnioco0eH KOOpAUHMPOBATH PA0OTY NPOU3BOJACTBEHHBIX MOAPAa3/1eJIeHUil 1 BbINIOJHEHHUS 3aJaHUI 10 BBINTYCKY CTAJIH B
3J1eKTPOCTAJIENJIABUJIBLHOM 1ieXe

IK-11.1 Opranuzyet pabory 1. BbImosHHTE MOCTAHOBKY THIIOTE3bI I 3aJa4d JIMHEWHON perpeccuu. 3amuIimnTe
AJIEKTPOCTAJIEIIABUIILHOTO nexa B (GyHKIMOHAN 3aJaud JIMHEHMHOW pErpeccMu M MOSCHUTE €ro peaju3aluio ¢
COOTBETCTBUU C POU3BOJICTBEHHBIMU MCIIOJIb30BAaHUEM METOJIOB JIMHEIHON anreOpsl.
3alaHusIMU, a Takke paboTy CMEXHBIX 2. 3anummre (QYHKOUOHAN JUIS JIOTUCTHYECKOW perpeccuu. /Kakas 0COOEHHOCTB
noJipa3fieiecHuii 1o coO0IeHUI0 TpaduKoB sToro (hyHKIHOHANA?
IIPOM3BOJICTBA U MOCTaBKU B I€X HIMXTOBBIX U 3. 3anummuTe pemieHus 3aJaud PErpeccHH Yepe3 aHAIUTHYECKOE BhIpaKECHUE.
JIOTIOTHUTEIBHBIX MaTepuasos, [TosicHuTe 3EMEHTHI BXOASIINE B 3TO BBIPAXKCHHUE.
HHEPTOHOCHUTENIEH TpeOyeMOoro KauecTBa u

IK-11.2 OcymiecTBisieT KOHTPOJIb COOJTI0ICHH S 1. TlpuBeauTe anropuT™M I'PaJIUEHTHOTO CITyCKa JJIsl IMHEMHOU PErpecCuu.
MPOU3BOICTBEHHO-TEXHUYECKUX u 2. Kaxkas ocobeHHOCTh (hyHKI[MOHAJA TOTUCTHUECKON perpeccuun?
TE€XHOJOTMYECKUX MHCTPYKLMU 110 BHIIUIABKE U 3. IlpuBemure anropuT™m 3amaud KiaccU(PUKAIWMU. YKaKUTE KaKOe MECTO B
pa3iiMBKE CTAJId B AJIEKTPOCTAIEIIaBUILHOM arOpUTME 3aHUMaeT (QyHKIHOHAI?
1exe, KOHTPOJIb COOJIIOJICHUS] YCTaHOBJIEHHOTO 4. llpencraBbTe CTPYKTYPHYIO CXE€MY QJITOpUTMA JUIsl METOJA MAalIMHBI OMOPHBIX
perJamMeHTa TEeXHMUYECKOTO OOCITYyXUBaHUS U BEKTOPOB. YK@KHUTE Ha CTPYKTypHOW CXeMe peaau3aliio O0COOeHHOCTEH
NPOBEJCHUS  IJIAaHOBO-IPEAYNPEAUTEIbHBIX (GyHKIIMOHAJa 3TOr0 METO/1A.
PEMOHTOB 000pyI0BaHUS 5. TlokaxkuTe rpaduuecku CyIIHOCTh MeToAa KiacTepusauuu. llpuBenute

SJICKTPOCTAJICTIIIABUIJIBHOT'O II€Xa

AJITOPUTM KJIACTCPU3alHU JJId PCIICHUA 3a1a41 B obOnacTu MCTAJLTYPIruidcCKOro
IIPONU3BOJICTBA.

19




0) Ilopsinok nmpoBeneHNst MPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH U KPUTEPHH
OLICHMBAHUSA:
[TpomesxyTouHas arTecTanus no AUCHUIUInHe «ICKyCcCTBEHHBIN MHTEIIEKT U U(PPOBHU3AINS B
METAJLIIypruueCKOM IPOU3BOACTBE)» BKIIIOUAET TEOPETUYECKUE BONIPOCHI, IO3BOJISIONINE OLECHUTD
YPOBEHb YCBOCHHS 00YYaIOUIMMHUCS 3HAHHUM, ¥ IPAKTHYECKUE 3aJaHHs], BBIABIISIONINE CTETIEHb
c(OpMHPOBAHHOCTU YMEHHH U BIIaJICHUH, IPOBOAUTCS B (hopMe 3K3aMeHa.
DK3aMeH 10 JaHHOW TUCIUIUTMHE MPOBOAMUTCS B YCTHOM (hopMe MO IK3aMEHAIIMOHHBIM OHJIETaM, KasK bl
13 KOTOPBIX BKJIIOUYAET 2 TEOPETUUECKUX BOIIPOCA U OJHO MIPAKTUYECKOE 3aJaHHE.

Iloka3zatenu n KPUTEPHH OLICHUBAHUSA 3K3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6a/U10B) — 00y4arouuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHILIUH, BCECTOPOHHEE, CUCTEMAaTHUYECKOE U INIyOOKO€E 3HaHUE y4eOHOTro
Marepuaia, CBOOOIHO BHINOIHIET MPAKTHUYECKUE 33/1aHuUsI, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHUSIMH,
IPUMEHSET UX B CUTYaLUsIX MOBBIIIEHHOHN CI0XKHOCTH.

— Ha OLIEHKY «X0pouio» (4 6amia) — 00yJaromuiicss JeMOHCTPUPYET CPEAHUNA YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHLIUI: OCHOBHBIE 3HAHUSI, YMEHUSI OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OINOKH, HETOYHOCTH, 3aTPyAHEHUS IPU AHAIUTUYECKUX ONEpalUsiX, IEPEeHOCEe 3HAaHUI
Y YMEHHI Ha HOBbIE, HECTaH/IapTHBIE CUTYalUH.

— Ha OLICHKY «yI0BJIETBOPUTEIbHO» (3 Oaiia) — 00yyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN YPOBEHb
c(OPMHUPOBAHHOCTU KOMITETEHLIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATUH JTOMYCKAKOTCSI OIUOKH,
MPOSIBIISIETCS] OTCYTCTBHE OTJCIIbHBIX 3HAHUN, YMEHHIA, HABBIKOB, 00yUYaIOMIMKCS UCITIBITHIBACT
3HAYUTENbHbIC 3aTPYAHEHUS IPH ONIEPUPOBAHUU 3HAHUSMU U YMEHHUSIMU IIPU X IIEPEHOCE Ha HOBbIE
CUTYaLlUU.

— Ha OIICHKY «HeYA0BJIEeTBOPUTEIbHO) (2 Oana) — 00ydaromuiics 1eMOHCTpupyeT 3HaHus He 6omee 20%
TEOPETUYECKOr0 MaTepuaa, J0MyCKaeT CyIeCTBEHHBIE OLIMOKHU, HE MOXKET [TOKa3aTh UHTEJUIEKTyalbHbIE
HaBBIKM PELICHUs IPOCTHIX 3ajay.

— Ha OLICHKY «HeyI0BJIeTBOPHUTeJbHO» (1 0am) — oOyyaromuiicss He MOKET [TOKa3aTh 3HaHUS Ha YPOBHE
BOCIIPOU3BEICHUSI U 00bSACHEHHs HH(OpPMAIIMK, HE MOXKET MTOKa3aTh HHTEIUIEKTyalIbHbIe HABBIKU
pelIeHns MPOCTHIX 3ajau.





