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AHHoTanus

Hucuunnuna «l{uppoBoe mNpou3BOACTBO» BXOAUT B 00pa30BaTelIbHYI MPOrpamMmy
BBICLIETO O0pa3oBaHMA — HporpaMMmy OakajaBpuara [0 HAIpPaBICHUIO TMOATOTOBKH/
cnenuanbHoctd 15.03.04 «ABTOMaruzanus TEXHOJIOTUYECKUX IPOLIECCOB U IMPOU3BOJCTBY
HaIpPaBIECHHOCTU «ABTOMAaTH3aLUs TEXHOJIOIMYECKUX IIPOLECCOB U MPOU3BOACTBY. JlucuuIIInHA
peanusyercs kadenpoint «UIL». JlucuunianHa HaueneHa Ha (OPMHUpPOBAHME Y BBITYCKHUKA
CIIELYIOIINX KOMIIETCHIIUN:

[IK-4 «CriocoOHOCTh BBINOJHATH pPabOTHl 10 aBTOMATH3alMU TEXHOJIOTMYECKHX
IPOIIECCOB U MPOU3BOJCTB, MX OOECHEUCHHIO CPEJICTBAMU aBTOMATH3alMM U YIIPABICHMS,
TOTOBHOCTBIO HCIIOJIb30BaTh COBPEMEHHBIE METOABl U CPEACTBA AaBTOMATH3allMU, KOHTPOJIS,
JUArHOCTUKU U UCIIBITAaHUI.

[IpenogaBanue AUCUMIUIMHBI MpPEIyCMaTpPUBAET CJeaylolre (QopMbl OpraHU3aLUuU
yueOHOro mporiecca: JeKIHH, TPaKTHUEeCKHUEe 3aHATH, CaMOCTOsATeNIbHAs paboTa 00ydaromerocs.

[IporpamMMoii AMCHMIIIMHBI MPETyCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJS: TEKyIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalys B (hopMe dK3aMeHa.

OO6mast TpyIOEMKOCTh OCBOCHUS JUCIUIUIMHBI COCTABISACT 4 3a4eTHBIX €AUHUIGI, 144
qaca.

S3bIK 00y4YeHMsI 10 TUCHUIUIMHE «PYCCKUN»



1. [TepeueHb MIAaHUPYEMBIX PE3yAbTATOB OOYUYCHHUS MO TUCITUTUINHE

1.1.  Ilenwm nmpenomaBaHusi AUCIUTLIIAHbI

Henpto mpenomaBaHusi AUCHUIUIMHBI SBISETCS MPUOOPETEHHE CTYACHTAMH OCHOBHBIX
HaBBIKOB pPabOThI C MPOTPAMMHBIM OOECIIEYCHHEM TIPEIHA3HAUYCHHBIM IS TMOCTPOCHUS
U(GPOBBIX  JIBOWHUKOB  TPOM3BOJCTBA, YCTPOMCTBOM, CYIIECTBYIOIIMMH THIIAMH, HX
XapaKTEePUCTHUKAMH,  OCOOCHHOCTSAMH  TNPUMEHEHHS, WMHUTAIMOHHOTO  MOJCIUPOBAHUS
OHM3HEC-TIPOIIECCOB, a TakXkKe [ o(hIaifH MPOrpaMMHUPOBAHUS POOOTU3UPOBAHHBIX KOMILIIEKCOB.

1.2.  JlucuumuinHa BXOOUT B  COCTaB  dYacTh, (HOpMUPYeMOHW  y4acTHUKaMU
o0pa3oBaTeIbHBIX OTHOIIEHUH, 00pa30BaTeIbHON MPOrPaMMBI BEHICIIETO 00pa3oBaHUs (manee —
OIl BO).

1.3.  TlepeueHb muaHUPyEMBIX PE3yIbTaTOB OOYUYEHHS MO JUCIUILIMHE, COOTHECEHHBIX
¢ IIaHupyembIMu pesynbraramu ocsoeHus Ol BO.

B pesynbrare M3ydeHUs AMCHUIIIMHBI OOYYAIOUIMIICS MOMKEH 00JaJaTh CIETYIOIUMU
KOMIETEHIIUSAMU WM MX YacTaMH. KOMIIETeHIINM U MHANKATOPBI UX JOCTHKCHHS MPUBEICHHI B
tabnure 1.

Tabmuma 1 — IlepedeHb KOMIIETCHITNI W WHIMKATOPOB MX JIOCTHKCHHS

Kon u
Kareropus (rpymnmna) Kon 1 HanMeHoOBaHME UHIUKATOPA JOCTHKEHUS
KOMIETCHITUU HAHMCHOBAHHIE KOMITETCHITH
KOMIETEHIIUU
[1K-4 Cnoco6GHOCTD
BIMONHATE pabotsl | [IK-4.3.1 3HaTh OCHOBHBIE METO/IBI U CPEACTBA
10 aBTOMaTH3aI[U1 aBTOMATH3AlMH TEXHOJIOTUYECKUX MPOIIECCOB U
TEXHOJIOTUYECKUX MIPOU3BOJICTB CHCTEM YIIPABJICHUS TEXHUUECKUMU
MPOLIECCOB U o0BbeKTaMu
MPOU3BOJICTB, UX [1K-4.3.2 3HaTh METOMIBI U TEXHOJIOTHH
o0ecre4eHuno MMUTAIMOHHOTO MOJIETTUPOBAHUS U IU(PPOBBIX
CpencTBaMu JIBOMHUKOB
[IpodeccronanpHbie | aBTOMaTH3AINH U [1K-4.V.3 yMeTh nporpaMMHpOBaTh CPEJICTBA
KOMITETCHIIH yIpaBieHus, MIPOU3BOJICTBA B CPEJIE TMHAMUYECKOTO
TOTOBHOCTBIO MOJICITUPOBAHUS
HCIIOJIb30BaTh [1K-4.V.4 ymeTh aHanu3upoOBaTh CPECTBA
COBPEMEHHBIE TEXHOJIOTMYECKOTO MPOU3BOACTBA CUCTEM
METOZIBl ¥l CPEICTBA | YIIPABICHUS TEXHUYECKUMH 00BEKTaM
aBTOMAaTH3alllH, [1K-4.B.1 BiazeTh HaBBIKAMH OOeCIIE€UEHUS
KOHTPOJI, TEXHOJIOTUYECKUX MPOLECCOB U MPOU3BOJICTB
JIMAarHOCTUKU U CpeICTBaMH aBTOMATU3allMU U YIIPaBICHUS
HUCTIBITAHU N
2. Mecto qucuumiauHsl B ctpykrype OIT

JuctunianHa MOXKeT 0a3upOBaThCS HA 3HAHUAX, pPaHee MPUOOPETEHHBIX 00yYarOIMMUCS
NPU U3yUYECHUU CIASAYIOMNX JUCIUTUINH:

— « Duzukay,

- « MaTremaTuka,

— « DIEKTPOTEXHUKAY,

- « Mexanuka.

3HaHUs, TOJIyYEHHbIC MPH HU3YYEHUHM MaTepuasia JaHHOW JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUYEHUE, TAK U MOT'YT HCIIOJIb30BaThCS MIPU U3YUYEHUHU JPYTUX JTUCHUTLIINH:

— « ABTOMAaTHIIIALMS pacyeTa ¥ NpoeKTHpoBaHus podoros U PTCy,

- « MGHGQ)KMGHT B MCXATPOHUKC W [206OTOT€XHI/IK€»,
- « H[!OMBII.HJ'IGHH&H [2060TOT€XHI/IKa»,
- « anaBneHHe [206OTaMI/I n [206OT€XHI/I‘-IGCKI/IMI/I CUCTEMAMM .




3. OObeM U TPYIOEMKOCTh AUCIUILTUHBI
JlanHbie 00 0o0mieM oO0beMe TUCHUIIINHBI, TPYAOEMKOCTH OTAEIBHBIX BHIOB YUEOHOM
paboThI IO AUCHUIUIMHE (M pachpeesieHue 3TON TPYI0EMKOCTH M0 CEMeCTpaM) MPEACTaBICHBI B

Tabmmite 2.

Tabauna 2 — O0beM U TPYIOEMKOCTh JTUCITUTIINHBI

. TpynoeMKOCTb IO CEMECTPAM
Bun yuebHo# paboThl Bcero
No7 No8
1 2 3 4
Oowas mpyooemxocms oucuunaunst, 3E/ (vac) | 4/ 144 2/ 72 2/ 72
H3 nux wacoe npakmuueckou no02omoeKu 54 34 20
Ayoumopnbwie 3ansamus, BCEro 4ac. 91 51 40
B TOM YHCJIE:
nexmmu (JI), (gac) 37 17 20
npaktuyeckue/ceMunapckue 3ansatus (113),
(gac)
staboparopHsele pabots! (JIP), (yac) 54 34 20
KypcoBoii mpoekTt (padora) (KII, KP), (uac)
9K3aMeH, (4ac) 27 27
Camocmoamenvnas paboma, Bcero (4ac) 26 21 5
Buo npomescymounoi ammecmayuu: 3auert, | Judd. OK3.
mudd. 3auver, sk3amen (3auer, [dudd. 3aq, 3au., Judd. 3au.
DK3.¥%) DK3.
IIpumeuanue: **KaHZ[I/I,I[aTCKI/IfI JK3aMEH
4. Coneprkanue TUCITUTITUHBI

4.1.

PacnpeﬂeneHI/Ie TPYAOCMKOCTH JUCHUIIJIMHBI IO pa3aciiaM U BUIaM 3aHATHIA.

Pa3)1em,1, TEMBbI JUCHUILIMHBI U UX TPYAOCMKOCTE IIPHUBCICHEI B Ta6n1/1ue 3.

Tabmuna 3 — Pasgensl, TEMBI JUCHTUIUIHHBL, UX TPYIOEMKOCTE

KII
(gac)

CPC
(gac)

Jlexn
(gac)

m3 (C3)[ Jip

Pa3nesbl, TeMBbI JUCIUATUIMHBI (1ac) (1ac)

Cemectp 7

Pa3gen 1. OcHOBEI UMUTAIIMOHHOTO
MOJICITUPOBAHUS U ITU(PPOBHIX JTBOWHHUKOB.

Tema 1.1. BBenenue B UMUTAIIMOHHOE
MOJIETTUPOBAHME: 1I€JIU, 33/1a4H, IPUMEHEHUE B

I (POBOM MPOU3BOJICTBE.

Tema 1.2. TTonsiTre UQPOBOTO TBOMHUKA!
ApPXUTEKTypa, KOMITIOHEHTBI, CBS3b C
MEXaTPOHHBIMH CUCTEMaMHU.

Tema 1.3. O030p  mporpaMMHBIX  MPOTYKTOB:
(YHKIIMOHAJ, HHCTPYMEHTBI JJI1 MOJICITUPOBAHHUS.
Tema 1.4. Dtanbl co3maHusT UMATAIIMOHHON
MOJIENIH: OT cOOpa TaHHBIX J0 BaJIHIAIUH.

Tema 1.5. OcobennoCcTH MOJEIUPOBAHUS
pOOOTH3MPOBAHHBIX  KOMILJIEKCOB B Cpeaax
JTUHAMHAYECKOTO MOJICITUPOBAHHUS.

Tema 1.6. MHTerpanms nudpoBbIX TBOMHUKOB C
pealbHBIMH IIPON3BOACTBEHHBIMU MPOLIECCAMH.




Tema 1.7. IIpumepsl npuMeHEHUSI UMUTAIIMOHHBIX
MOJIEJIEN B MEXaTPOHUKE.

Paznen 2. AnropuTMsl 1 METOAIBI pa3paboTKU
Mozenen

Tema 2.1. AnropuTMBI TUCKPETHO-COOBITUITHOTO
MOJICTTUPOBAHUS JIJIs1 ONTUMU3ALIUN
OU3HEC-TIPOLIECCOB.

Tema 2.2. MeToas! odaiiH-porpaMMHpPOBaHUS
pPOOOTOB: TeHepalus TPaeKTOpUil, IPOBEpKa
KOJIJIU3HM.

Tema 2.3. [locTpoeHnE TEXHOIOTMYECKUX KapT C
HCIIOJIb30BAaHUEM CPEACTB TUHAMUYECKOTO
MOJIETMPOBaHUSL.

Tema 2.4. MaTemMaTHUECKHE MOIEIHN IS
CUMYJISILIMM JUHAMHUKU MEXAaTPOHHBIX CHUCTEM.
Tema 2.5. AITOPUTMBI ONITUMUBAIUH:
TEHETUYECKUE AITOPUTMBI, METOJIbI
Momnte-Kapio.

Tema 2.6. Pabota ¢ garynkamu u
WCIIOJTHUTENIbHBIMU YCTPONCTBAMMU:
MOZIETTMPOBAaHNE OOPATHOM CBS3H.

Tema 2.7. AHanu3 JaHHBIX U UHTEPIIPETALUS
PE3YNBTAaTOB CUMYJISILIVHN.

10

Paznen 3. Ilpaktuyeckas peanuzanus u
ONTUMU3ALIMS

Tema 3.1. Co3nanue nudpoBoro 1BOHMUKA
IPOU3BOACTBEHHOM JINHUU

Tema 3.2. OnTuMu3anys BpeMEHU LUKIA U
pECYpCoB uepe3 UMUTALMIOHHbIE MOJIEIIH

Tema 3.3. Bannganus mozenei: cpaBHEHUE C
peaslbHbIMU IPOU3BOACTBEHHBIMU JIaHHBIMU
Tema 3.4. ABromaru3zanus reHepanuu
YHIpaBJIAIOLMX IPOrpaMM A1t poOOTU3HPOBAHHbBIX
STYECK

Tema 3.5. AHaIM3 PUCKOB M YCTPAHEHUE Y3KUX
MECT B IIPOU3BOJICTBE C IOMOIIBIO IIU(PPOBBIX
JIBOMHHUKOB

14

Hroro B CEMCCTpE:

17

34

21

Cemectp 8




Paznen 4. OcHOBBI IpOrpaMMHUpPOBaHUS
POOOTOTEXHUYECKUX CUCTEM B Cpeie
JTUHAMUYECKOTO MOJICITUPOBAHUS.

Tema 4.1. bazoBble HHCTPYMEHTHI CpeJIbl
JTUHAMUYECKOTO MOJICTUPOBAHUS JIJIsI
oQaltH-nporpaMMHUPOBaHUS POMBIIIIIEHHBIX
po6oTOB. 5 5 2
Tema 4.2. Cozganue 3D-Monenei
MPOU3BOJICTBEHHBIX JINHUM.

Tewma 4.3. [IpuHIIUTIBI KHHEMATUKU U JUHAMHUKU
po6oTOB.

Tewma 4.4. HacTpoiika BUpTyadbHBIX CPEI:
apaMeTpbl MATEPUAJIOB, CHJIBI TPEHUS, HHEPIIUH.

Paznen 5. Anroputmsl yrpaBiieHUSI 1 ONTUMU3ALIMS]
IPOLIECCOB.

Tema 5.1. AIropuT™MbI IJIAHUPOBAHUS TPACKTOPHI
B I10: RAPID-kox, onTuMM3aus ABKCHUM.
Tema 5.2. JIluckpeTHO-COOBITHITHOE
MOZETUPOBAHNE CHHXPOHHU3ALUS POOOTOB U 5 5 2
KOHBEMEPOB.

Tema 5.3. MonenupoBaHue KOJUIM3UM U IPOBEpKa
0€301acHOCTH.

Tema 5.4. I'enepanus ynpaBigOIIKUX MPOrpaMM
11 podotoB (SCARA, 6-oceBrIe).

Paznen 6 MopenvupoBaHue TEXHOJIOTUYECKUX
MPOIIECCOB.

Tema 6.1. Cucrema 00BEKTOB U COOPOK.

Tema 6.2. Jlorndeckue v JOTUUECKUE CHCTEMBI.
Tema 6.3. CrieHapuu MOBeICHUS] KOMITOHEHTOB.
Tema 6.4. [IpumeHnenne PyHKIIMOHATBHOTO U 10 10 3
00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS.
Tema 6.5. Python API myist cpensl TuHaMHYECKOTO
MOJIETTUPOBAHMSL.

Tema 6.6. PazpaboTka anqoHOB 1 MOAM(PUKAIIHIA
JUTSL B3aUMOJICHCTBHSI ¢ Oa3aMU JIAHHBIX.

Htoro B cemectpe: 20 20 5

Htoro 37 0 54 0 26

[IpakTnueckass TNOATOTOBKA 3aK/IIOYAETCS B  HEMOCPEICTBEHHOM  BBIIOJIHEHUU
oOyyarouiMMucs  OMpeNeJeHHbIX  TPYAOBBIX  (YyHKUMH,  CBA3aHHBIX ¢  Oyxaymei
npo¢eCcCHOHATEHON AEATENbHOCTBIO.

4.2.  CopepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHSATHI.
ConeprkaHue pa3iesoB U TEM JIGKIIMOHHBIX 3aHSATUI MPUBEICHO B TabmuIe 4.

TaGJ’II/II_Ia 4 — CO,Z[CD)KB.HI/IC pa3acioB U TEM JICKIIMOHHOT'O ITMKJIa

Howmep paznena HasBanue u coneprkanue pa3aeiaoB U TEM JEKIIMOHHBIX 3aHITUI

1 Tema 1.1. BBeneHne B MMHUTAlMOHHOE MOJICIMPOBAHHE: IIEIH,
TUIIBI MOJIEJIEH, POJIb B IM(PPOBOM MTPOU3BOACTBE




Tema 1.2. lludpoBbie JIBOWHUKHU: apXUTEKTypa, KOMIIOHEHTHI,
CBSI3b C PCAUTHHBIMU MEXaTPOHHBIMU CHCTEMaMU
Tema 1.1. O630p I[1O: cpaBHUTENBbHBIA aHAINW3 BO3MOXKHOCTEH
JUTSE MOZICTTUPOBAHUSI.
Tema 1.2. DTans! coznanus nudpoBOTO TBOWHHUKA: OT cOOpa
JAHHBIX JI0 HHTETPALIUU C TIPOU3BOJICTBOM

Tema 2.1. JIuckpeTHO-COOBITUHHOE MOAECTUPOBAHUE: TIPUHIIUTIBI
Y IPUMEHEHNE B CPeIax JUHAMUYECKOTO MOJEITUPOBAHUS
Tema 2.2. AITOpUTMBI ONITUMHU3AIUY (TE€HETUYECKUE AIITOPUTMBI,
meToa Mounte-Kapiio) B mpou3BOACTBEHHBIX MTpOLIECCax
Tema 2.3. Maremarudeckue MOJEIH JUHAMHUKU POOOTOB:
KHHEMAaTHKa, TUHAMHKA, YUET BHEITHUX CHIL.

Tema 2.4. UHCTpyMEHTBI JU1s1 MOAEIUPOBAHUS JIOTUKHU

KOHBEHEPOB M POOOTH3MPOBAHHBIX STUECCK.

Tema 3.1. Co3nanue nudposoro aeoitnuka: ot CAD-moxenu 1o
YIPaBJISAIOLIETO KOAA.
Tema 3.2. Banunanus Mozeneii: METOAbI CPAaBHEHUS CUMYJISILIUU C
peasbHbIMU TaHHBIMU
Tema 3.3. OnTuMu3anus BpeMEHH IIUKJIa U PECYPCOB

Tema 3.4. AHanu3 U yCTpaHEHUE Y3KUX MECT B

IMPOU3BOACTBCHHLIX JINHUAX

Tema 4.1. Odnaitn-nporpammupoBanue po6oToB: RAPID-kog,
reHepanus TPaeKTopui
Tema 4.2. IHTerpanus JaTYMKOB U UCIIOJTHUTEIBHBIX YCTPONUCTB B
BUPTYaJbHbIE MOJEIIN

Tewma 4.3. IIporpammupoBanue KoyIabopaTUBHBIX poOOTOB

Tema 5.1. AnropuT™MBI INTAHUPOBAHUS TPACKTOPUI
Tema 5.2. CunxpoHusanus po60TOB U KOHBEHEPOB uepe3
JTUCKPETHO-COOBITUIHBIE MOJIENH

Tema 5.3. MogenupoBaHue THOKUX TPOU3BOACTBEHHBIX CUCTEM

(FMS)

Tema 6.1. [IpoekTupoBaHUE TEXHOIOTUYECKUX KAPT.

Tema 6.2. MonenupoBaHre cOOPOYHBIX JTMHHUH U MPOIECCOB
00pabOTKN MaTepraios.

Tewma 6.3. Mcnons3oBanue nU(PpOBBIX TBOWHUKOB TSI aHAIH3a
PHUCKOB 1 0€3011aCHOCTH.

Tema 6.4. Python API cpenpl quHAMHUYECKOTO MOJCITMPOBAHUS U

CO3JaHUE aJIOHOB

4.3.  Ilpaktuyeckue (ceMMHApPCKUE) 3aHATHUS
Tembl MpaKTUUECKUX 3aHATUI U UX TPYJOEMKOCTh NPUBEICHBI B TaOIHUIIE 5.

Tabnuma 5 — IIpakTruueckue 3aHsITUS U KX TPYAOEMKOCTh

W3 aux Ne
Ne | Temsr npaktuueckux | ®opmbl npaktuyeckux | TpymoeMKocTs, |mpakTUYecKoH [pa3aena
/o 3aHATHN 3aHATHN (Jac) MOJATOTOBKH, |IuCIUII

(Jac) JIMHBI

Y4eOHBIM MIIaHOM HE TPEayCMOTPEHO




Bcero

4.4. JlaboparopHble 3aHATUSA

TeMmbl 1aOOpaTOPHBIX 3aHATUN U UX TPYAOEMKOCTh IPUBEJCHBI B TAOIHIIE 6.

Tabauna 6 — JIabopaTtopHbIe 3aHITHS U MX TPYIOEMKOCTh

N3 Hux No

Ne HaumenoBanue n1abopaTtopHbIix padoT TpynOCMKOCTS, | MPAaKTHYECKOI | pasiera
n/m (qac) IIOJTOTOBKH, | JHCITHII
(dac) JIMHBI
Cemectp 7
1 (OCHOBBI IOCTPOCHUSI MAKETA 4 4 1
2 Karasor, OMOJIMOTEKH M UMIOPT JAHHBIX 4 4 1
3 MonenupoBaHre KOMIIOHEHTOB 6 6 2
4 Monenupoanue nporeccoB. [IpogykTst u 6 6 2
cOOpKH
5 MonenupoBanue nporeccoB. Pecypcsl B 7 7 3
POLECCE CUMYIISIIIHU
6 Monenupoanue npoueccoB. Komanabl aist 7 7 3
IPOrPaMMUPOBAHUS
Cemectp &
1 (OCHOBBI IPOTrPAMMHUPOBAHUS CKPUIITOB 6 6 4
2 | IIporpammupoBanue CKpunToB. Pacuimpenue 6 6 5
(yskmonana narepderica
3 [IporpammupoBanue ckpuntos. CoznaHue 4 4 5
TPAHCIIOPTHOTO CPEJICTBA
4 MonaenupoBanue poOOTOB 4 4 6
Bcero 54

4.5.  KypcoBoe mpoekTupoBaHue/ BHIIOTHEHHE KYpPCOBOIl paOOTHI

Y4eOHBIM IJIAHOM HE TPETyCMOTPEHO

4.6.  CamocrosTenbHas paboTa 00yyaroumxcs
Buzpl camocTosTenpHOM paboThI U €€ TPYI0OEMKOCTh ITPHUBEIEHBI B Ta0IHIEe 7.

Tabnuia 7 — Buasl caMOCTOSTENIbHOM paObOThI U €€ TPYI0EMKOCTh
Bun camoctosTensHO#M paboTh Bizzo’ Cemectp 7, yac Cemectp 8, uac

1 2 3 4

N3ydeHne TeopeTHIeCcKOTo MaTepraa 6 5 1

qucturuael (TO)

Kypcosoe npoexkruposanue (KII, KP)

PacuerHo-rpaduueckue 3axanus (PI'3)

Brmmonnenue pedepara (P)

[ToaroroBka K TeKymeMy KOHTPOJIIO 3 7 1

ycneBaemoctu (TKVY)

Jlomamnee 3amgauue (/13) 8 6 2

KontposnsHbie paboTsl 3a0uHuKOB (KP3)




ITonroroBka K mpomMeKyTOYHON
4 3 1
arrectanuu (I1A)
Bcero: 26 21 5
5. [Tepedenp yueOHO-METOIUUECKOTO OOECTIEUEHUS

JUTSL CAMOCTOATENbHOM pab0Thl 00yHArOIINXCS TT0 AUCIUIUIMHE (MOIYJIIO)
Y4eOHO-METOAUYECKUE MaTepHUalbl I CaMOCTOSTENbHON paboThl O0ydaromuXcsl yYKa3aHbl B
ma. 7-11.

6. [TepeyeHb MEYATHBIX U 3JCKTPOHHBIX YUCOHBIX U3AHUI
[lepeueHb MeyaTHBIX U NMEKTPOHHBIX YUEOHBIX U3/IaHUHN TpUBEJCH B Ta0Onuie 8.
Tabmuna 8— [lepedueHb IeUaTHBIX M DJIEKTPOHHBIX YYSOHBIX W3MaHUI

KonnuectBo
9K3EMILISIPOB B
UIL{]i[JHi[I;/ec bubnuorpaduueckas ccplika 6“?5})“:;:1(6
ANIEKTPOHHBIX
HK3EMIUISIPOB)
http://kubsau.ru/upload/iblock/412/41 A. T. bypnma, I. II. bypna, | 100
250aft9308f39078007854ca734837.pdf MopnenupoBaHue B
yIpaBieHUH, yueOHOe
nocobue

r. Kpacuonap, 2015r.

http://ufer.osu.ru/index.php?option=com_ufer | [llpetinep, M. FO. Cuntes 100
dbsearch&view=uferdbsearch&action=details | TexaU4YeCcKUX cucTeM
&ufer 1d=822 yTnpaBlieHUs, yueOHoe
nocobwue, r. Openodypr, 2013t

7. [TepeueHb 21EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn «IHTepHeT»
[lepeuenn ANIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB

UH(GOPMAITMOHHO-TETICKOMMYHHUKAIIMOHHOW ceTu «MHTepHeT», HEeOOXOMUMBIX IJii OCBOCHHS
JTUCIUTIIMHBI PUBEICH B Ta0mwuiie 9.

Tabmura 9 - [Tepeuenn AIIEKTPOHHBIX 00pa30BaTeNbHBIX pecypcoB
WH(HOPMAITMOHHO-TEJICKOMMYHHKAIIMOHHOM ceTh «MHTEepHEeT»

URL anpec HaumenoBanue
https://lib.guap.ru/jirbis2/ DnexTpoHHO-0nbOIMoTeuHas cuctema ['YAII

httpSl / /lms.guap.ru Inew /IOgl n/in dexphp EI[I/IHaH OJICKTPOHHAA CUCTEMA JUCTAHIIMOHHOI'O

obyuenus ['VYAII
https://lib.guap.ru/jirbis2/ Jlextopuit Unxenepnoit mkomst ['YAIT
8. [lepeuenp MHPOPMAITMOHHBIX TEXHOIOTHIA

8.1.  IlepeueHb mHporpaMMHOrO OOECTeYeHHs, HCIOIB3YEeMOT0 MpPHU OCYIIECTBICHUU
00pa30BaTeIbHOr0 NpoLecca Mo JUCIUILIUHE.
[lepeueHp HCMONB3yEMOTO MTPOrPAaMMHOTO OOecTiedeH s npeacTasieH B Tabmuie 10.

Tab6muma 10— Ilepeduens nporpaMMHOTO 00ECIIEUEHUS

Ne i/ HanmenoBanue

10




He npenycmorpeno

8.2.  Ilepeuenn UH()OPMAITMOHHO-CITPABOYHBIX CHCTEM,UCITIOJIb3YEMBIX npu
OCYIIIECTBICHUU 00pa30BaTENILHOTO Mpoliecca MO AUCIUIIINHE

[lepeueHp HUCMONB3yeMBbIX HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM MPEACTABIIEH B TaOIHIIe
11.

Tabmuma 11— IlepeueHs nHPOPMAIIMOHHO-CIPABOYHEBIX CUCTEM

Ne n/mt HaumenoBanue

1 Hayunas snextponHnas 6ubnuorexa

2 Poccuiickas rocynapcTBeHHas 6ubnroreka

3 MesxayHapoaHas pedepaTuBHas 6a3a JaHHBIX Hay4yHbIX n3ganuit zbMATH

4 MexnyHaponHas pedepaTiuBHas 06a3a JaHHBIX HAYYHBIX W3ganuii Springerlink
5 OO6pazoBaTenbHbIi mopran

9. MarepuanabHO-TeXHUYECKas 0a3a
CoctaB  MaTepualabHO-TEXHHYECKOM  0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa30BaTeIbHOTro MpoIecca Mo JUCIHUILTUHE, IPEICTaBIeH B Tabmuiel 2.

Tabmuma 12 — CocraB MaTeprualbHO-TEXHUYECKOM 0a3bl

Ne HanmenoBanue cocTaBHON 4acTh Howmep aynuropun
n/m MaTepuaTbHO-TEXHUYECKON 0a3bl (Tpu HEOOXOAMMOCTH)
JlekumonHas aynuropust 410
2 MynbTuMenuitHas JeKIMOHHAs ayUuTOPUS 52-01
10. OrieHOUHBIE CPEICTBA JUIsl MPOBEACHUS TPOMEKYTOYHOM aTTECTAIUU

10.1. CocraB OLEHOYHBIX CpPEICTBUISL MPOBEACHUS MPOMEXKYTOUHOM aTTECTalUU
00yJaronuxcs 1Mo TUCIHIUIHHE pUBeIeH B Tadmuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JIJIs MPOBEICHHMS POMEKYTOUYHON aTTeCTaIlluu

Bu npoMeXyTOIHOM aTTeCTalun IlepeueHsb OIEHOYHBIX CPEJCTB

DK3amMeH Cnucok BOpoCOB K 3K3aMEHY;
DK3aMeHaIMOHHBIC OMIICTHI,
3agaumn;

TecThl.

HuddepenurpoBaHHbIil 3a4ET Crnncok BONpocoB;
TecTrr;
3ajaun.

10.2. B kadecTBe KpUTEPUEB OLEHKH YpPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHUA)
KOMIETEHIMI oOydaromumucs MpuUMeHsieTcs S5-OajuipHas IIKajla OLEHKH CPOPMUPOBAHHOCTH
KOMIIETEHINI, KoTopasi npuBeieHa B Tabnuue 14. B TeueHne cemecTpa MOXKET HCIOIB30BATHCS
100-6amnpHass  ImKajga  MOAYJIBHO-PEHTHHTOBOM  CHCTEMBI ~ YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsI KOTOPOHM, yCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMATUBHBIM AKTOM
I'VAIL
Tabnuma 14 —Kputepun orieHkH ypoBHS ¢(HOPMUPOBAHHOCTH KOMIIETEHITUI
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O1eHKa KOMIIETEHIINNA

5-OayIbpHas HIKajaa

XapakTtepuctuka c(hOpMHUPOBAHHBIX KOMITETEHIUI

«OTIINYHO»
«3a4YTCHO»

— oOyyaronuiicss TIyOOKO M BCECTOPOHHE YCBOHWJI IPOrPAMMHBIN
Marepua,

— YBEpEHHO, JIOTHYHO, ITOCJICIOBATEIHHO U TPAMOTHO €0 U3J1araeT;

— OMHUpasiCh Ha 3HAHUS OCHOBHOW W JOMOJHUTEIHHON JHUTEparyphl,
TECHO TPHBS3bIBACT YCBOCHHBIC HAyYHBIC MOJIOKEHUS C MPAKTHYCCKOU
JIESITSIIBHOCTRIO HATIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTHPYET BBIJIBUTAEMbIC UM UJICH,

— JIeNTaeT BBIBOABI M 0000IIEHNS;

— ¢BOOOJIHO BJIAJIEET CUCTEMOM CIIENMATN3UPOBAHHBIX OHSITHH.

«Xopomo»
«BaYTCHO»

— o0yyYaronuiicst TBEPI0 YCBOMJ MPOTrPAMMHBIN MaTepuaj, FPaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONUPasCh Ha 3HAHWS OCHOBHOM
TUTEPaTyPhL;

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOU JICSITEILHOCTHIO
HaTPaBIICHUS;

— apryMEHTUPYET HayYHbIC MTOJIOKECHHUS;

— JieNaeT BBIBOABI M 0000IIEHNS;

— BJIAJIEET CUCTEMON CHEIUATIM3UPOBAHHBIX ITOHATUH.

«YOOBJICTBOPUTECIIBHO»
«3aYTCHO»

— oOyyaronuiicss yCBOWJI TOJIBKO OCHOBHOM MHpOTrpaMMHBIA MaTepuad,
[0 CYLIECTBY M3JIaraeT €ro, ONnupasCh Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATypBhl;

— JIOIYCKaeT HECYIECTBEHHBIE OMUOKHU U HETOUHOCTH;

— UCTIBITBIBACT 3aTPYIHEHUS B TPAKTUYECKOM NPUMEHEHUU 3HAHUI
HaIpaBJICHHUS;

— cabo apryMeHTHpYeT Hay4HbIE TMOJOKEHUS;

— 3aTpyAHseTcs B (DOPMYITHPOBAHUU BBIBOIOB U 000OIIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHITHH.

«HCYOOBJICTBOPUTCIIbH
o»
«HE 3a4TCHO»

— oOyyaromuiics HE YCBOWJI 3HAYUTEIHLHOW YacTH MPOTPAMMHOTO
MaTepuana,

— IONyCKaeT  CYNIECTBEHHbIC  OMIMOKM HM  HETOYHOCTH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaTlpaBJICHHH,

— UCTIBITHIBACT TPYJAHOCTH B MMPAKTUICCKOM IMPUMEHEHUH 3HAHMIA,
— HE MOXKET apryMEHTHUPOBATh HAYYHBIE MOJIOKEHHUS;

— He GOpMYIHPYET BHIBOJOB U 0000IICHUI.

npu

10.3.

TumoBsie KOHTPOJIbHBIC 3a/IaHUS WUJIKN UHBIC MaTCpUAJIbI.

Bompocsr (3agaun) 1is sKk3aMeHa npecTaBieHbl B Tabmuie 15.
Tabmuma 15 — Bonpock! (3a1aun) aiis sK3aMeHa

Ne i/t

Kon

[Tepeuens BOIpocoB (3a7a4) IIst SK3aMeHa
WHMKATOPA

1 HazoBuTe 11e11 UMUTAIIMOHHOTO MOJISTHPOBAHHMSI B IU(PPOBOM
npousBoacTBe. [IpuBennTe mpuMepsl NCIIOIB30BAHUS B
MEXaTpOHUKE.

B uem pa3Huiia MeXly CTAaTHUECKUMU U JUHAMUYECKUMU
MozensimMu? Kakoit TuIl npuMeHsieTcst B cpeaax
JTUHAMUAYECKOTO MOJEIUPOBAHUS JIJISI MOJICTUPOBAHUS
pPOOOTU3UPOBAHHBIX STUEEK?

Onuimmre apXUTEeKTypy IUQpoBoro nBoiHnKa. Kakue
KOMIIOHEHTBI HEOOXOIUMBI ISl €T0 MHTETPAITUU C peaIbHON
NIPOU3BOJACTBEHHOM JIUHHEH ?

[IK-4.3.1

2 Kak sTan Banumanuu MojeI BIUSET Ha JOCTOBEPHOCTD
pe3ysbTaToB CUMYISIITUU? OOBSICHUTE IPUHIIHIT

I1K-4.3.2
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TMCKPETHO-COOBITHIHHOTO MoAeupoBanus. [IpuBenute
IIPUMED €ro NPUMEHEHMS.

Kakue anroputmsl ontumuzanuu 3QpPeKTUBHBI s
MUHHMH3ALUN BPEMEHH ITPOU3BOJICTBEHHOIO IIMKIa?
Onummre MaTeMaTn4ecKylo MOIeb TUHAMUKH 6-0CEBOTO
IIPOMBIIIJIEHHOT0 poboTa. Kakue mapameTpsl yUUTHIBAIOTCS B
Ipy co37aHne NU(POBOTroO ABOWHUKA poOoTa?

Cpasaute meronsl MonTte-Kapio u jeTepMUHUPOBaHHbBIE
IIOAXOABI B KOHTEKCTE aHAJIN3a PUCKOB.

OnuimTe 3Tanel co31aHus LU(POBOro ABOMHUKA
IIPOU3BOACTBEHHOIO NIPOLIECCA, HAYUHASL C UMIIOPTa
CAD-Monenu.

Kakune MeTpuku HCTIONIB3yIOTCA 1Sl CPABHEHUS PE3YIbTaTOB
CUMYJISILIUM C PEAJIBHBIMU JAHHBIMH?

Kaxk ontumusupoBars pacnpezesieHue pecypcoB B s
COKpAICHHs BPEMEHHU IIPOCTOA?

HasoBute TMIOBBIE y3KHE MECTA B IPOU3BOACTBEHHBIX
JMHUAX U CIIOCOOBI X YCTPAHEHHUS YepPe3 CUMYJIALMIO.
[TpuBeauTe MpuUMeEp UCTIONIB30BaHHS IU(PPOBOTO IBOIHHUKA
U1l PEKOH(UTYPALIMU IPOU3BOJICTBEHHOTO 11eXa.

I1IK-4.Y.3

Bomnpocs! (3agaun) nis 3adeta / nudd. 3auera npeacTaBiaeHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) mist 3adera / nudd. 3auera

Ne i/t

[Tepeuenp BompocoB (3amau) mis 3adeta / audd. 3auera

Kon
WHJIUKATOpa

1

Haiite onpenenenue nousatusm "Liudposoe npousBoacTso” u
"Unnyctpus 4.0". KakoBbl UX KIHO4YE€BbIE KOMIIOHEHTHI U
TEXHOJIOTHH?

OnwuiuTe posb U NpeuMyInecTsa HudpoBu3anuu B
COBPEMEHHOM MAIIMHOCTPOCHUH W MEXaTPOHHBIX CUCTEMaX.
Uro Takoe CKBO3Has LU(POBU3ALIUSI U KAKOBA €€ CBS3b C

U (GPOBBIM MPOU3BOJICTBOM?

[lepeuncnure 1 KpaTko OXapaKkTepU3yWTe OCHOBHbBIC YPOBHH
ABTOMATH3AIMH IPOU3BOIACTBEHHBIX CHCTEM.

[1IK-4.3.1

Yro Takoe HUMHUTAIUOHHOC MOACITIUPOBAHUC TPOU3BOACTBCHHBIX
cucreM? Kakue Tumsl Moziesiel CyIecTBYIOT (TUCKPETHEIE,
HENPEPBIBHBIE, areHTHBIE)? B Kakux ciayyasx NpUMEHSETCS
KaKIBIA TUIT?

OnumuTe OCHOBHBIE ATAIBI Pa3paOOTKH U UCTIOIb30BAHUS
MMUTAIMOHHOM MOJIETIN MPOU3BOJCTBEHHOTO IIpoIecca/exa.
Kakue kiroueBbie 21eMeHTHI (CYLTHOCTH, PECYPCHI, MPOIIECCHI,
JIOTHKA) HEOOXOAMMO OIPENEIUTh MpH ocTpoeHnn M
ousHec-mporecca?

Kaxk ¢ nomonipto MM MOXHO OLIEHUTH MPOU3BOIUTEIIBHOCTb,
3arpy3Ky o00pyaOBaHus, BpeMsl IUKJIA U ATUTEIbHOCTh
MIPOM3BOJICTBEHHOTO IMKJIA?

[1K-4.3.2
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UYro Takoe oaitH-porpaMMupoBanue po6otoB? Kakossl ero
OCHOBHBIC MPEUMYIIECTBA MIEPE] OHJIAH?

Onumute npouecc OIIII: ot 3arpy3ku CAD-moneneit 1o
reHepaluy UCIIOHIAEMOro Kojia JJisl KOHTpoJuiepa poboTa.
Kakue pakTopbl HEOOXOAMMO YUUTHIBATH ITPH MOCTPOCHUHU
BupTyansHo# cpensl mist OINIT (reomerpusi, KWHEMaTHKa
poboTa, UHCTPYMEHT, U3/IeNIne, BHEIIHHUE OCH)?

Yro Takoe BepuduKanys U Baduaalus IPOrpaMM, CO3JaHHBIX
metoaoM OIIIT? TTouemy 3T0 KpUTUYECKH BaXKHO?

Kaxue ocobennoctu OIIII cymmecTBYOT [Jist CI0KHBIX
MeXaTpOHHBIX 3a1a4 (TouHast cOopka, cBapka, 00paboTKa C
yIly)?

[1K-4.Y.3

[lepeuenp TeMm Ui KypcOBOTO IPOSKTHPOBAHMUS/BBINOIHEHHS KYpPCOBOH pPabOTHI
IpeacTaBieHbl B Tabnuue 17.
Tabnuna 17 — IlepedeHb TeM Ul KYPCOBOTO MPOSKTHPOBAHMS/BBITOTHEHHS KYPCOBOW PAOOTEHI

[TpumMepHBIii IepedeHb TeM Il KypCOBOTO MPOSKTHPOBAHUS/BBITIOIHEHHS

Ne i/ .
KYpCOBOI paOOTHI
Y4yeOHBIM IIJTaHOM HE IIPEAYCMOTPEHO
Bompockl s mipoBeeHHMST TPOMEXYTOYHOM aTTECTAallud B BHUAC TECTUPOBAHMS

npecTaBiIeHbl B Tabnuie 18.

Tabmmma 18 — I1

HMEPHEINA IepedeHb BOIIPOCOB JJIs TECTOB

No /1t

IIpuMepHBIii epedeHb BOIPOCOB ISl TECTOB

Kon
HNHIUKATOpa

Yro Takoe undpoBoii 1BOMHUK?
1. ®usnueckuii npoToTUI POOOTA.
BuprtyaabHasi Mojiesib, OTPasKaloLIasi MOBeAeHue
peaibHOro 00beKTa B peajbHOM BpeMeHH.
3. IlIporpamma ajis aBTOMaTH3ally OTYETHOCTH.
4. Tpaduueckuit uarepdeiic st 3D-anumanuu.

I1K-4.3.1

Kaxoii 3Tan HE siBasieTcs1 4acTbio CO3JaHUSI HMHUTAIIMOHHOM
Moxean?

1. Bammpamus.

2. T'eHepauus JaHHBIX.

3. COop naHHBIX.
KamnbpoBka mapaMeTpoB.

[1K-4.3.2

Jlnst gero npumensiercst metoa MonTe-Kapiio B UMHTallHOHHOM
MOJIETTMPOBAHUU?
1. Jlna pacyera MEXaHUYECKOM MPOYHOCTH.
2. Jluisi aHaIM3a HeompeaeJeHHOCTe! Yepe3
MHOI'OKPAaTHBbIE CJIy4YailHble IKCIIEPUMEHTHI.
3. Jns BU3yanu3aluu TPAeKTOpUA poOOTOB.
JU1s1 nporpaMMHUpOBaHKsE MUKPOKOHTPOJUIEPOB.

[IK-4.Y.3

Kakoii aqroputm ucnoJsib3yercsi A1l ONTUMHM3ALUH Iy TH
podora B cJI0:KHOM cpene?

1. Meron HaMMEHbBLINX KBaApaTOB.

2. RRT (Rapidly-exploring Random Tree).

3. Jluneitnas perpeccusi.
Anroputm ®noiiga-Yopmiesia.

[1K-4.3.1
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Yro ouenusaer nokasarejb OEE (Overall Equipment
Effectiveness)?
1. CroumocTb 000pyIOBaHHUS.
2. Ilpou3BoAMTENBHOCTD, JOCTYIIHOCTH U KA4€CTBO
padoThl 000pyI0BaHUS.
3. DHepromnotpebieHne podoTa.
CKOpOCTb IBUKEHUSI KOHBEHEpA.

[1K-4.3.2

Yro Takoe RAPID-koa B cpeae ATMHAMUYECKOTO
MOJeJMPOBAHUA?
1. S3bIK AJ1s1 HACTPOMKH TATYHKOB.
2. SI3BIK NporpaMMHUPOBaHMS MPOMBIILJIEHHBIX POOOTOB.
3. Anroputm mudpoBaHUs JaHHBIX.
MeTon pacdera TPacKTOPHI.

[1K-4.V.3

YTo BKJIIOYAET TEXHOJIOTHYECKasl KAapTa B cpejie
AMHAMHYECKOT0 MOIeTUPOBAHNS?
1. duHaHCOBBIEC PaCUETHI.
2. IlocaenoBarejibHOCTH ONlepaNMii, BpeMsi, pecypcChl.
3. TpeGoBaHHs K OCBELICHUIO.
Jluzaiin unrepdeiica oneparopa.

[1K-4.3.1

Kakoii koMnoHeHT HH(POBOro ABOITHUKA OTBeYaeT 3a cOop
AAHHBIX C 1aTYNKOB?

1. 3D-mogens.

2. Hurepdeiic IoT (Internet of Things).

3. TI'paduueckuii ABMKOK.
baza maHHBIX.

[1K-4.3.1

Yro Takoe BaJuaaANMsA MOAETH?
1. T'enepanms ciry4aiHbIX JaHHBIX.
2. IlpoBepka COOTBETCTBHSI MOJEJH PeaJIbHOMY
npoueccy.
3. Hactpoiika aHumManuu.
Pacyet cTOMMOCTH BHEIPEHHSL.

[1K-4.3.2

10

Kakoii afroputm onTUMH3anMU MOAXOIMT JIJIS 32124 ¢
MHOKeCTBOM JIOKAJIbHBIX MUHUMYMOB ?

1. JluneitHOE MporpaMMHUpOBAHHUE.

2. T'eHeTM4YeCKHH aJITOPUTM.

3. Mertop l'aycca.

4. JlepeBo pelieHui.

[IK-4.V.3

2 mun. 3aoanue KOM6uHup06aHHOZO muna c 6bl60p0]l/l HECKOJIbKUX 6apuarmoe omeenia

U3 NPEONOANCEHHBIX U PA36EPHYMBIM 0DOCHOBAHUEM 6b100pA

Wnctpyxkmus: [pounTaiite TekcT, BEIOEpHUTE MpaBUIbHBIE BAPHAHTEHI OTBETA U

3alIIUTEC apr'yYMCHTEI, O6OCHOBI)IBaIOIIII/Ie BBI60p OTBCTOB

11

Kakue KOMIIOHEHTBI BXOASAT B APXUTEKTYpPy HU(POBOro
aBOMHHNKA?
1. Buprtyanbnasa 3D-monesn.
2. Hurepdeiicel Ajs1 cOOpa JaHHBIX € JaTYUKOB.
3. ®usuueckuii poOOT.
AJITOPUTMBI JUIS1 AHAJIM3a ¥ IPOTrHO3MPOBAHMS.

[1K-4.3.1

15




12

Kakmue 3Tanbl co31aHUsA MMUTALMOHHOM MOJeJIH
HCIOJIb3YIOTCS?

1. COop uMCXOOHBIX TaHHBIX.
2. Baaumpauus moaeJin.
3. T'eHepanus ciay4dailHBIX YHCEIL.

OnTuMu3anus napaMeTpos.

[1K-4.3.2

13

Kakue METPUKHU BaKHbI IIPU ONITUMHU3AIIUU BPEMEHU umc.na?

1. Cpeanee BpeMsl IPOCTOSI.
2. Koau4ecTBO MpON3BeAEeHHBIX eTHHUII.

3. MaccorabapuTHble XapaKTepPUCTHKH JeTaleil.

JHepronorpedieHue.

[IK-4.Y.3

14

Kakue napaMeTpbl KpUTHYHBI IPH NPOrPAMMMPOBAHUM
KoJ/u1a0opaTuBHbIX poooToB (Cobots)?

1. MakcuMajibHasi CKOPOCTh.

2. Ilone3nasi Harpy3ka.

3. IlpaBa nonb3oBarens
Be3onacHocTh B3auMoeliCTBUS € YeJI0BEKOM.

[1K-4.3.1

15

Kakmue >Tannl BaJauganuu Moae I 0013aTeJIbHbI?
1. CpaBHeHMe ¢ peajibHBIMM TaHHBIMHU.
2. KoppekTHpoOBKAa mapamMeTpoB.
3. T'eHepaius OTUETOB.
4. H3MeHeHHE LIBETOBOU CXEMEL.

I1K-4.3.2

3 mun. 3aoanue 3AKpblMOo20 muna Ha yCmMAaHo6JIeHUe Coomeencmeus

Hactpykius: [IpounTaiiTe TEKCT U yCTaHOBUTE cOOTBETCTBUE. K Ka) 101 mo3uiiuu, TaHHO! B
JIEBOM CTOJIOIIE, TTOI0EPHUTE COOTBETCTBYIOIILYIO MTO3KIIMIO B PABOM CTOJIOLE

16 CooTHecuTe KOMIIOHEHTHI HUGPOBOro ABOHHMKA ¢ UX [1K-4.3.1
byHkumusmMu:
KomnoneHtst:
1. Buprtyanbnas 3D-Mozaenb
2. loT-untepdeiic
3. AJTrOpUTMBI IPOTHO3UPOBAHUS
4. ba3za naHHbIX
DyHKINHU:
a) COOp JaHHBIX C JaTYMKOB B pEaJbHOM BPEMEHHU.
0) Bwusyanmuzamus reoMeTpUH U IBHKCHHUS.
B) XpaHEHHE UCTOPUUYECCKUX JTAHHBIX.
r) AHaIW3 ¥ ONTUMHU3AIHUS TTPOIIECCOB.
IIpaBujbHBIE COOTBETCTBHSI:
1-0,2-a,3-,4-B
17 CooTHecHTe AJITOPUTMbI €C UX IPUMEHEHUEM: [1K-4.3.2

ANTOpUTMBL:

1. TeHeTM4eCcKUi anrOpUT™M

2. RRT (Rapidly-exploring Random Tree)
3. Meroa Monre-Kapio

4. PID-perynsatop

IIpnmeHeHne:
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a) OnTumu3anus TPaeKTOPUM B CIOKHBIX CpPEaX.
0) YmpaBieHHEe CKOPOCTHIO TPUBOJIOB.

B) ImoGanbHas onTUMH3AIKS TAPAMETPOB.

r) AHamu3 HEOIPeIeICHHOCTEH.

IIpaBuiibHBIE COOTBETCTBHS:
1-B,2-a2,3-1,4-0
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CooTHecuTEe MHCTPYMEHTHI B Cpe/ie TMHAMHY€eCKOT0
MO/IeJIMPOBAHMSA C HX 32/1a4aMU:
HNHcTpyMeHTHI:

1. Timeline View

2. Collision Detector

3. OEE Dashboard

4. Material Editor

3amaun:

a) AHanu3 BPEMEHHBIX 3aJEpKEK.

0) Hacrpoiika ¢pu3ndecKux CBONCTB 00BEKTOB.
B) IIpoBepka 6e30MacHOCTH JIBUKECHUI.

r) Ouenka 3pGeKTUBHOCTH 000pYIOBaAHUSI.
IIpaBujbHBIE COOTBETCTBUSI:
1-a,2-B,3-1,4-0

[IK-4.V.3
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CooTHecuTe METOAbI ONTUMM3ANMUH C UX EJIAMH:
Mertonsr:

1. JIuckpeTHO-COOBITHITHOE MOACIUPOBAHUE

2. JluHentHOE MporpaMMHUpPOBaHKE

3. AnanTuBHOE ynpaBiieHUE

4. Anroputm A*

Lenu:

a) MuHuMu3anus BpeMeHH MpoCTosi KOHBeWepa.
0) [Touck kparyaiiiiero mytu B rpade.

B) OnTuMH3aIMs pacipeeieHus PeCypCcoB.

r) Koppekiusi mapameTpoB B peaibHOM BPEMEHHU.
IIpaBu/IbHBIE COOTBETCTBHSA:
1-a,2-B,3-1,4-0

[1IK-4.3.1
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CooTHecnTe 3JIeMEHThI IPOrPAMMHUPOBAHMS € UX
ONHUCAHHUEM:

DNEeMEHTHI:

1. RAPID-xoxg

2. Cumynsuust oOpaTHON CBSI3U

3. KonnabopaTuBHBII pexum

4. Teneparusi TpaeKTOpU

Onucanue:

a) Pexxum ¢ orpanndyeHreM cuiibl A 6€30MacHOCTH ONeparopa.
0) S3wIk mporpammupoBaHus pobotoB ABB.

B) YUeT IaHHBIX OT PHKOIEPOB U JAaTYUKOB.

r) Pacuer myTtu nBuxenus podora.

IIpaBuIbHBIE COOTBETCTBHSA:
1-6,2-B,3-a,4-1

[1K-4.3.2

4 mun. 3adanue 3aKpvLIMO20 MUNA HA YCMAHOBLEHUE NOCIe008AMENIbHOCIU

Nuctpykuus: [IpounTaiiTe TEKCT U yCTAHOBUTE MOCIEI0BATEIBHOCTD.
3anuIIuTe COOTBETCTBYIOUIYIO OCIEI0BATEIbHOCTE OYKB ClleBa HalpaBo
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BoccranoBuTe nmoc/1e10BaTEIbHOCTD ITANOB CO3AHUSA
M ¢poBOro 1BOMHUKA:

[1K-4.3.1

17




Banugamus moaenu.

Nmnopt CAD-moznenu.

HHrerpanus ¢ 1aT4uKaMH.

HacTtpoiika anropuTMOB IPOTHO3UPOBAHUS.
HpaBHﬂbHaﬂ NOCJIeA0BATEIbHOCTD:
2,3,4,1

B
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Ykaxkurte NopsiIoK IAT0B MPH IUCKPETHO-COOBITHITHOM
MO/1eJIMPOBAHMM:

1. Omnpenenenue COOBITHIA.

2. 3amycK CUMYJISIIUH.

3. COop CTaTUCTUKH.

4. TlocTpoeHue BpeMEHHOM IIKaJbl.

I[IpaBuIbHAS MOCJIEI0BATENbHOCTD:

1,4,2,3

[1K-4.3.2

23

BoccranoBuTe 3Tanbl ONTUMHU3ALMU POU3BOACTBEHHOM
JIMHUM:

1. AHanmu3 y3KUX MECT.

2. 3amycK CUMYJIALHH.

3. KoppektupoBka rnapameTpos.

4. Bwuszyanuzanus KPIL.

IIpaBuibHas MOC/I€10BATEILHOCTD:

2,1,3,4

[IK-4.V.3
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Ykasxure 3Tanbl padoThl ¢ JATYMKAMH B cpejie
AUHAMHYECKOI0 MOJeTHPOBAHUS:

1. HuTterpauusi JaHHBIX B MOJEIIb.

2. Hactpoiika napaMeTpoB JaT4UKOB.

3. TectupoBanue oOpaTHON CBA3H.

4. HMnopT n1aT4ukoB U3 OUOTUOTEKH.
IIpaBuiabHas Moc/e10BaTEIbHOCTD:

4,2,1,3

[IK-4.3.1
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BoccTranoBuTe NOPSII0K reHepanMy yIPABJIAOIIET0 KoAa AJIs
SCARA-poboTa:

1. IlpoBepka KOIIU3UI.

2. Okcnopr koxa B PLC.

3. Hacrpoiika TpaekTOopuil.

4. HMmnopTt KuHEMaTU4eCKOM MOJEIIH.

IIpaBuibHas MOCIEI0BATEIBHOCTD:

4,3,1,2

[1K-4.3.2

5 mun. 3aoanue OMKpbImMoco muna ¢ pa3eepHymbsiM Oneemom

Wnctpyxkuus: IlpounTaiite TEKCT U 3aNUIINTE pa3BEPHYTHIH 000CHOBAaHHBIN OTBET

MJIM HAIUIIHUTEC IIPOIIYIICHHOC CII0BO/CI0BOCOYETAHKE
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JlomosiHnTE ONMCAHNE MPUHIMIIA PA00THI HU(PPOBOTO
JBOMHHUKA:
"udpoBoit ABOWHUK — 3TO , KOTOPBI
CUHXPOHU3HpYETCA ¢ (PU3NUECKUM 0OBEKTOM Yepes3 JaHHbIE C

. OH 103BOJISIET MOJIETUPOBATH B BUPTYaJIbHOM
cpelie, aHaJIu3UpOoBaTh Y ONTUMHU3UPOBATH MPOIIECCHI 10
MX BHEJIPEHUS B PEaJIbHOCTB."
IIponymeHHblie ciioBa:

1. BHPTYAJbLHBIH aHAJOT

I1K-4.3.1
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2. DAaTYHKOB
3. MoBeJleHHe CUCTEeMbI

4. pucku
MpaBunbHLIN OTBET:
1,2,3,4

27

JlomostHUTE ONIMCAHME:
"Drtan co3nanus MUPPOBOro JBOMHUKA HAUMHACTCS C
00BeKTa, 3aTeM MPOBOIUTCS JIAHHBIX, TIOCJIC Yer0 MOACIb
C peaybHBIM 00OPYIOBAHHEM M BBITTOTHICTCS

pe3yabraros."”
IIponymennbie cioBa:

1. ummopra CAD-monenu

2. cO0op u kaaudpoBKa

3. UHTerpupyercs

4. BaJauaauus
IIpaBuiabHblii oTBeT: 1, 2, 3, 4

[1K-4.3.2
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JlomosiHMTE oMM CcaHMe:

"B MpOMBINIIEHHOCTH U(PPOBbIE TBONHUKN UCTIONb3YIOTCS JUIS
MIPOU3BOICTBEHHBIX JTHHHIA, o0opynoBaHus,
BPEMEHHU NIPOCTOSI U sHepronorpedaeHus."

IIponymenHsbie cioBa:

1. omTuMm3amum

2. NPOrHO3MPOBAHUSA MOJIOMOK

3. cokKpaleHus

4. MHHUMH3ALNHU
IlpaBuabHbIi oTBeT: 1, 2, 3, 4

[1IK-4.Y.3
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JlomosiHMTE oMM CcaHue:
"OcnosHvle npeumywecmsea yugposwvix 080UHUKOE BKIAIOUAIOM
3ampam Ha mecmuposaHue, 8pemeHU 8b1800d

NPOOYKMA HA PLIHOK, bezonacnocmu onepayuii u
2ubxkocmu npouzeoocmaa. "
IIponyuieHHslie cioBa:

1. cHMxeHHMe

2. cokpaiieHue

3. MNoOBBbILIEHHE

4. yBeau4eHue
IlpaBuabHblii oTBeT: 1, 2, 3, 4

[1K-4.3.1
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JdomosiHuTe ONMCaHUeE:
"Il paboThI UPPOBOTO TBOMHUKA HEOOXOIUMBI:
(manpumep, ParmonansHO€ MPOU3BOICTBO), (naHHbIE C
JTATYUKOB), (anropUTMBI MAIIMHHOTO O0yUYEHUs) U
(BU3yanmu3anus nporeccosn)."”

IIponyieHnbie cjioBa:

1. cnenuanusupoBanHoe IO

2. MCTOYHHMKH JAHHBIX

3. aHAJIMTHYEeCKHEe HHCTPYMEHTBI

4. wuHTep(eiichl BU3yaIn3alumn
IIpaBuiabHbIM oTBeT: 1, 2, 3, 4

[1IK-4.3.2

[Tpumeuanue: Cucrema OLIECHUBAHUS TECTOBBIX 3aIaHUM.
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1-it Tun. 3amaHve KOMOWHHMPOBAHHOTO THIMA C BHIOOPOM OJHOTO BEPHOTO OTBETA W3
YCTBIPEX TMPEIIOKECHHBIX U 000CHOBaHHEM BI)I60pa CYHUTACTCAd BEPHBIM, C€CJIIM TPaBUIBHO
yKa3aHa 1udpa v IpuBeIeHbl KOHKPETHBIE apTYMEHTHI, HCIIOJIb3YEMbIE IIPH BHIOOPE OTBETA.

[TomHOE CcoBMaieHne ¢ BEpHBIM OTBETOM — 1 Oas.

HesepHnblit oTBeT miu ero orcyrcrue — 0 6amios.

2-ii THI. 3ajaHue KOMOMHHUPOBAHHOI'O THIA C BEIOOPOM HECKOJIBKUX BApUAHTOB OTBETA
U3 MPEIUIOKEHHBIX M Pa3BepHYTHIM 000CHOBAaHHEM BBIOOpA CYMTACTCSI BEPHBIM, €CIIH MTPABHIBLHO
yKa3aHbl IU(PBI U IPUBEICHBI KOHKPETHBIE apIyMEHTBI, UCIIOJIb3yeMble ITPHU BEIOOpE OTBETOB.

[TonHOE coBMmazieHne ¢ BEpHBIM OTBETOM — | Gaint.

Ecnu nomymiens! omuOKH WK OTBET OTCYTCTBYeT — () GaJisoB.

3-if Tun. 3agaHuie 3aKpHITOrO TUIA HAa YCTAHOBJIEHHWE COOTBETCTBUS CUUTACTCS BEPHBIM,
€CJIM yCTAaHOBJICHBI BCE COOTBETCTBHUS (IO3HMIIMA M3 OJHOTO CTOJOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH JIPYTOro CTONONA).

[TommHOE coBIazicHNE ¢ BEPHBIM OTBETOM — | Oa.

HesepHbiii oTBeT MK ero oTcyTcTBre — () 6aioB.

4-ii TMn. 3ajaHue 3aKpHITOrO THUIA HA YCTAHOBJICHHE IMOCIEI0BATEILHOCTH CUUTACTCS
BEPHBIM, €CJIM PAaBUIIBHO yKa3aHa BCs MOCIEN0BATEIbHOCTD UMD.

[TomHOE coBMaieHNe ¢ BEpHBIM OTBETOM — 1 Oas.

Ecnu nomymieHs! ommOK UM OTBET OTCYTCTBYET — () 6aioB.

5-if Tun. 3agaHue OTKPBHITOTO THIA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIU
OTBET COBIIAJIACT C 3TAJOHHBIM IT0 COACPKAHUIO U ITOJTHOTE.

[IpaBunbHBIN OTBET 32 33JjaHKE OIICHUBAeTCs B 3 Oasia.

Ecnu nonymena oqxa onrOka\HETOYHOCTH\OTBET MPABUIIbHBIN, HO HE MOIHBIN — 1 Oa.

Ecnu nonymieno 6onee 1 ommOKu\0TBET HETIPaBUIIBHBIN\OTBET OTCYTCTBYET — () OaIIIoB.

[lepeueHb TeM KOHTPONBHBIX PabOT MO TUCIHUIUIMHE OOYyYAIOIIUXCS 3a04HON (HOPMBI
o0Oy4eHusl, mpeAcTaBiIeHbl B Tabmuie 19.

Tabmuma 19 — IlepeueHb KOHTPOJIBHBIX PA0OT

No /it IlepedeHph KOHTPOJIBHBIX PadOT

He npenycMoTpeHo

10.4. Meroauueckue  MaTepuaibl,  ONpPENEISIIOIIME  HPOLEAYpbl  OLIEHUBAHUS
UHJIMKAaTOPOB, XapaKTepU3yIOIIUX JTamnbl (OPMHPOBAHUSA KOMIIETEHLUH, COAep)Karcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax ['YAII, peniaMeHTHUpYIOUMX TOPSAOK U IMPOLENYPY

IMPOBCACHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTU U HpOMeX(YTOQHOﬁ arTcCcTalnu o6yqafomnxc>1
I'VAIL

11. MeTtoauueckue ykazaHus A1 00y4Jarouuxcsi 0 OCBOCHHIO TUCIUTITHHBI

Llenbro AMCUUIUIMHBI ABISIETCA — O3HAKOMJIEHUE CTYAEHTOB C OCHOBAMH MMUTALIMOHHOTO
MOJENUPOBaHUS  Ou3Hec-mpolueccoB, oduailH MNporpaMMHpPOBAaHHUEM POOOTHU3MPOBAHHBIX
KOMIUICKCOB, TOCTpOoeHUEM 3()(PEKTHBHONW TEXHOJIOTUYECKOW KapThl W ONTHMH3AIHCH
MPOU3BOJICTBEHHBIX TPOIIECCOB 3a CYET MPUMEHEHUS MMHTALMOHHBIX Mojeied U 1udpoBbIX
JIBOMHHKOB.

11.1. Metoauueckue yka3zaHusi s OOYyYarOMIMXCS 1O OCBOCHHUIO JIEKIIMOHHOTO
MaTepHaa.

OCHOBHOE Ha3HAYEHHUE JIEKIIMOHHOIO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
m1yOOKOoe M SICHOE H3JIOKEeHHE ydeOHOoro Mmarepuasia. Ha3zHaueHue COBpEMEHHOHN JEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MHGOPMAIMIO MO TEME, a B OCBOCHUU
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(GyHIaMEHTANbHBIX MPOOJSEM TUCHMIUIMHBI, METOJOB HAy4YHOTO II03HaHMS, HOBEHIIMX
JNOCTHKEHUI HayuyHOM MbIciu. B ydyeOHOM mpoliecce JeKIHs BBITOIHSAET METOA0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MH(OPMAMOHHYIO (GYHKUIMHU. JIeKIus pacKpblBaeT MOHATHHHBIN anmapar
KOHKPETHOI oOmactu 3HaHMs, €€ MpoOieMbl, JaeT LEeNbHOE MPEACTABIEHUE O IUCLUIUIMHE,
[IOKa3bIBA€T B3aUMOCBS3b C APYTMMH JUCLUIUIMHAMM.

[InaHnupyemMble pe3yapTaThl IPU OCBOSHUHU 00yJaromuMHucs JEKIIMOHHOIO Marepuaa;

- [IOJIy4CHUE COBPEMEHHBIX, LEIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OMPENENAECTCS EeIEBOM YCTAHOBKOM K Ka) 0 KOHKPETHON TEME;

- HOJTy4Y€HHUE OMbITA TBOPYECKOM pabOThl COBMECTHO C MPENOAaBaTeNeM;

- pa3BuTHE NPOPECCUOHATBHO-ENOBbIX KauecTB, JIOOBHM K TMpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.

- MOSIBJIEHWE HEOOXOAMMOIO HHTEepeca, HEOOXOAMMOTo MJi CaMOCTOSITEIbHOU
paboThI;

- MIOJIy4YEeHUE 3HAHUM O COBPEMEHHOM YpPOBHE Da3BUTHsI HAYKM M TEXHUKU U O
IPOTHO3€ UX Pa3BUTH Ha OMMKaiiue rossl;

- HAy4YUTbCA METOIMYECKU 00pabarbiBaTh Marepual (BbIIEIATH INIaBHbIE MBICIU U
HOJIOXKEHUSI, TPUXOIUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSITh UX B PA3JIUYHBIX (OPMYIUPOBKAX);
- MOJTy4Y€HUE TOUHOTO MOHUMAaHUSI BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKIMOHHBI  Marepual MOXET CONpPOBOXKIAATbCSA  JAEMOHCTpAaLMEH CIIAlJ0B U
UCIIOJb30BAaHUEM DPAa3/laTOYHOrO MaTepuaja IpU IPOBEIEHUU KOPOTKHUX JIUCKYyCCHH 00
0COOEHHOCTSIX MPUMEHEHHSI OTJEJIbHBIX TEMAaTUK MO JUCLHUIUINHE.

TPYKTYpa II TaBJICHUS JEKIIMOHHOIO MaTepUaNa:

- Beenenue;

= OCHOBbBI UMUTAIIMOHHOTO MOJICINPOBAHMSL;

- [{udpoBble ABOWHUKY B IPOU3BOJICTBE;

- [IporpamMMupoBaHue poOOTOTEXHUYECKUX CUCTEM;

- AJNTOPUTMBI YIPABAEHUS W ONTUMU3AINN;

- MoennpoBaHye TeXHOIOTHYECKUX TIPOIIECCOB.

11.2. Metoauveckue yka3aHus Juisi O0y4aromuxcsl Mo y4acTUIO B CEMUHApax
Cemunapsl yueOHbIM NIAHOM He NPedyCMOMPEHbL.

11.3. Metonndeckue ykazaHus I OOy4aroIIUXCS MO MPOXOKICHHIO MPAKTUUYECKHX
3aHATHIA.

[IpakTuyeckoe 3aHsATHE SBISIETCS OJHOM M3 OCHOBHBIX (POPM OpraHu3alMu y4eOHOro
npoIiecca, 3aKIII0YaloNIasics B BBITIOJIHEHUH 00YYalOIMMHUCS TI0/I PyKOBOACTBOM IIPETOIaBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C IEeNIbI0 YCBOEHHsI HAay4YHO-TEOPETHMUYECKUX OCHOB Y4eOHOM
JUCIUIUIMHBL, TPUOOPETEHUSI YMEHUIN U HaBBIKOB, OIIbITA TBOPUYECKOM EATEIbHOCTH.

Lenbto MpaKTUYECKOTO 3aHATHS JUIsl 00Y4aroLIEerocs sBISIETCs MPUBUTHE 00yUYaroIIUMCs
YMEHUH U HaBBIKOB MPAKTUYECKOU AEATEIBbHOCTH 10 U3y4aeMOM TUCIMILIMHE.

[Inanupyemsble pe3ynbTaThl IPU OCBOEHUH 00yYarOIUMCs PAKTUYECKUX 3aHATHUI:

- 3aKperyieHue, yrryOleHre, paclIiMpeHue U JeTaau3alus 3HaHUW NpU pelieHuu
KOHKPETHBIX 3a7a4;

- pa3BUTHE I[IO3HABATEJIbHBIX CIHOCOOHOCTEH, CaMOCTOSATENbHOCTU MBIIIICHMUS,
TBOPYECKON aKTUBHOCTH;

- OBJIaJICHE HOBBIMU METOJAMU W METOAMKAMM M3Y4YEHMsI KOHKPETHOM yuyeOHOM
JUCLUILINHBL,

- BbIpa0OTKa CIIOCOOHOCTH JIOTMYECKOTO OCMBICIICHUSI TOJIYYEHHBIX 3HAHUW IS
BBITIOJIHEHHUS 3a/1aHUM;

- o0ecrieueHrne palUOHAIBHOIO COYETaHMsI KOJUIEKTUBHOW W WHJMBUIYaJbHOU
¢dhopMm oOyueHwus.
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TpeboBaHus K TPOBEACHHUIO MPAKTUYCCKUX 3aHATUI
1. Bce cTymeHTBl JTOMKHBI OBITH O3HAKOMJICHBI C TEMaMH MPAKTHYCCKUX 3aHSATHH,

NpUBEICHHBIMU B TAOIUIIE 5.

2. IlpakTrueckuie 3aHATHS IEIeCO00pa3HO MPOBOAMWTH IO TeMaM, IPEIBAPUTEIHLHO
U3yYEHHBIMH CTYJICHTaMHU Ha JIEKIUSIX WA CAMOCTOSITENBHO.

3. C nenbto noBbIeHHs 3(P(HEKTUBHOCTH MPAKTUICCKUX 3aHATHI HEOOXOIUMO H3YICHHE
KaXJOH TEeMbl COMPOBOXKIATh pEIICHHEM 3ajad. TeMbl MpPaKTUYECKUX 3aHATHH U HOMEpa
3a/IaHHH MPUBENICHBI B TAOIUIIE 5.

11.4. Meroauueckue ykazaHUS Uis OOyYaroIIMXCsl IO BBIMOJIHEHUIO JaO0paTOPHBIX
pabot

B xone BeinmonHeHus 1a00paTopHbIX paboT 00ydaromuiics JOHKEH yITyOUuTh U 3aKPENUTh
3HAHUS, IPAKTUYECKHUE HABBIKH, OBJIAJECTh COBPEMEHHON METOAMKON U TEXHUKOW 3KCIIEpUMEHTA
B COOTBETCTBHM C KBaJIM(UKALMOHHOW XapaKTEepUCTUKOW oOyuaromierocsi. Brinonnenue
71a00paTOpHBIX pPabOT COCTOUT U3 HKCIEPUMEHTATBHO-TIPAKTUYECKOM, pacueTHO-aHATUTUYECKOM
4acTe! U KOHTPOJIBHBIX MEPOIIPUATHI.

Brimonnenne nabopaTopHbBIX paboOT OOy4aroLUMCs SIBISETCS HEOThEMJIEMOM YacTbhiO
U3yYEHUs JUCHUIUIMHBIL, ONpEeIeNseMoil y4yeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreYrBAONIUM pEIlIeHUE CIEAYIOIIMX OCHOBHBIX 33a]a4 00y4aromerocs:

- npuoOpeTeHNEe HAaBBIKOB HCCJIEIOBaHUS TIPOLIECCOB, SIBICHUH U OOBEKTOB,
M3y4aeMbIX B PaMKax JAHHOH JHUCLUIUIMHBI;

- 3aKpEIUICHUE, PA3BUTHE U JECTAIN3ALMUSA TEOPETUUECKUX 3HAHHUM, NIOJyYCHHBIX HA
JEKLUSAX;

- [OJIyYeHUe HOBOM MH(OPMALIUY IO U3y4aeMOM IUCLHUILINHE;

- npuoOpeTeHre  HaBBIKOB  CaMOCTOSTEIbHOH  paboThl € J1aOOpaTOPHBIM
00opynoBaHrEM U MTPUOOPaAMHU.

3aganue ¥ TpeCoBaHUS K MPOBEACHUIO T1a00PATOPHBIX paboT
CryneHntsl pas3OuBatoTcs Ha moarpynmnbl, mo 3-4 uyenoBeka. [lepen mnpoBeneHueM

nabopaTopHO pabOThl OOYUaAIOIIUMCS CIIEIyeT BHUMATEIbHO O3HAKOMHUTBLCS C METOIMYECKUMU
yKa3aHUSIMU 110 €€ BBIOJHEHHI0. B COOTBETCTBUM C 3ajaHueM OOyYarolUecs JOJKHBI
IIOATOTOBUTD H€O6XOI[I/IMI)IC JAHHBIC, TIOJYYWUTH OT IMpenoAaBaTeiid AONYCK K BBIIIOJIHCHHUIO
nabopaTtopHOil pabOTHI, BBIMOTHUTH YKAa3aHHYIO MOCJENOBATENbHOCTh IEHCTBHM, IMONYy4YHUTh
TpeOyemble pe3ynbTaThl, 0POPMHUTH U 3aLIUTUTH OTUYET 110 JTAbOpaTopHOii padore.

Crpykrypa 1 dhopMa oTdeTa 0 J1adopaTOpHON paboTe

Otuer o maGopaTopHOW paboTe MAOKEH BKJIIOUaTh B Ce0S: THUTYABHBIA JIHCT,
(hOpMYTHPOBKY 3aJaHHS, TCOPETHUCCKHUE IIOJIOKEHUS, HCIIOJb3YyeMble TIPH BBITIOTHCHHUH
n1aboparopHOW pabOThI, OMKMCAHUE TPOIIECCa BHITIOIHEHUS J1a00paTopHON pabOThI, OTYYCHHBIC
pe3y.]'II)TaTI)I 1 BBIBOJHBI.

T BaHUS K MJICHHIQ OTYET TOPHOM T

[To xaxnoii maGopaTopHOW pabOTE BBIMOIHSAETCS OTAETbHBIA OTYeT. THUTYNBHBIN JHCT
opopmiisieTcss B COOTBETCTBHHM ¢ ImaOiioHOM (00pasmom), mpuBeneHHbIM Ha caite ['YAII
(www.guap.ru) B paznene «CeKkTop HOPMATUBHOM JOKyMEHTAIM». TeKCTOBbIE U rpaduueckue
MaTtepuasibl 0OpMIIAIOTCS B cOOTBETCTBUU ¢ AciicTByommMu [[OCTamu u TpeboBaHusIMHU,
npuBefeHHbIMU Ha caiite ['YAIl (www.guap.ru) B pazgene «Cekrop HOPMAaTHUBHOM
JIOKYMEHTaLUW.

11.5. Metoauveckue yka3zaHus Ui OOyYArOMIMXCS IO TPOXOXKICHUIO KYpCOBOTO
MPOEKTUPOBAHUS/BBITIOTHEHUSI KYPCOBOM pabOThI (eciiu npedycmMompeno y4eOHbIM NAAHOM NO
O0auHoU oucyuniume)
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KypcoBoii npoext/ paboTa mpoBOAUTCS € 1eTbI0 (GOPMUPOBAHHS Y O0yUYaAIOLIMXCS ONbITA
KOMIUIEKCHOTO PEICHHUs] KOHKPETHBIX 3a/1ad Mpo(ecCHOHaIbHOMN e TeIbHOCTH.
KypcoBoii npoekt/ pabota no3BossieT o0ydaronemMycs:

CTpyKTypa NOSCHUTEIbHOM 3aMUCKH KYPCOBOTO MPOEKTa/ paboThl
— TuTynbHBIN JHCT,

— Cogepxanue,
— TlosgscHUTENIBHAA 3aITHCKA,
— IlpakTtuueckas 4acTsb.

T[!e60BaHI/IH K O!bO[!MJ’ICHI/IIO MOSICHUTEILHOM 3aIIMCKU KYPCOBOI'O n[goeKTa/ [2360TLI

Wznoxenne u odopmiienne Ttekcra JomkHO coorBerctBoBarth ['OCT 2.105-95 u
TpeboBanusM Yuuepcutera ['YAII (cMm. www.guap.ru)

11.6. Meroauyeckue yka3zaHHs 1Jis OOy4aOLIMXCs IO MPOXOXKICHUIO CAMOCTOSTEIbHOM
paboThl

B xone BBINOJIHEHUS CaMOCTOSTENBHOW Pa0OThl, OOYyUYaAIOUIMICS BBINOIHSAET paboTy MO
3aJJaHAI0 U TIPH METOTUYECKOM YKOBOJICTBE NpEIoaBaTellss, HO 0e3 ero HEemoCpPeICTBEHHOTO
y4acTusl.

Jnst oOyuarommxcsi 1mo 3aouHoil (opme 0OydeHHs, CaMOCTOSTENbHAs paboTa MOXKET
BKJIIOYaTh B c€0s1 KOHTPOJIbHYIO paloTy.

B mporecce BBITIOMHEHHUSI CaMOCTOSITEIBLHOM padoThI, y oOyuaromerocs GopMHUpYyeTCst
1esiecoobpa3Hoe MIaHUPOBaHUE PabOUero BpeMeHH, KOTOPOeE MO3BOJISIET UM Pa3BUBATh YMEHHUS U
HaBBIKM B YCBOCHHHM W CHCTEMAaTH3alldM IPHOOpPETAaeMbIX 3HAHWH, 00ECIIeYMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTHM B NeEpuoj] OOy4eHHUs, IMOMOraeT IOJyYUTb HABBIKM MOBBIIICHUS
po(hecCHOHAIBHOIO YPOBHSI.

MeroauueckuMud  MaTepuallaMHi, — HalpaBiSIONIMMU  CaMOCTOSTEIbHYIO  paboTy
00y4YarOIIMXCSSBIISIOTCS:

- y4e0HO-MEeTOAMYECKUI MaTepual Mo AUCIHUILTUHE;

- METOIMYECKHE yKa3aHWs 110 BBIIOJHEHHWIO KOHTPOJBHBIX pabor (s
00y4JaroLuXxcs 1o 3a04HON (hopme 00yUueHHs).

11.7. Metoauueckue ykazaHus Uil OOYYarOMIMXCS TIO TMPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTPOJb YCIEBAEMOCTH THPEIyCMaTpUBAeT KOHTPOJIb KauecTBa 3HAHUU
00yyarouInxcs, OCyIIEeCTBISEMOro B TEYEHUE CEMECTpa C LIEJbI0 OLEHMBAHUS XO/a OCBOEHUS
JUCLUTITUHBL.

Cucrema OLIEHOK MpH MPOBEIECHUU IMPOMEKYTOUYHOW aTTECTAL[MM OCYLIECTBIISETCS B
cooTBeTcTBUM ¢ TpeboBaHusmMu [lonokenuit «O TekylieM KOHTpOIE YCIEBAaEMOCTH U
IPOMEXYTOUHOM arTecTanuu cTyaeHToB ['YAII, oOyuwarommxcsi 1o nporpamMmbl BBICIIETO
oOpazoBanusi» U «O MOAYIBbHO-PEHTHHIOBOM CHUCTEME OIEHKH KadecTBa y4eOHOl paboThI
ctyneHToB B ['YAID».

Texkylmuii KOHTPOJIb yCHEBAEMOCTH MPOBOJUTCA MOCIE 3aBEPUICHUSI MU3YUEHHUS KaxXI0Tro
pasnena aucuuiuimebel. Metoael TKY B 3aBucMMOCTH OT M3y4aeMOro MaTrepualia: MpOBEICHUE
MPOBEPOYHBIX pabOT B BUJAE pelIeHHs 3ajay Wik TectupoBanue B cucteme LMS. IIpumepHsrii
nepeueHb BOMPOCOB UI TECTUPOBAHMS, TPEICTaBICHHBIN B Tabmuue 18, popmupyrorcs mucxons
U3 coiepkaHus nporaeHHoro paszaena. O konkpetHoil gare TKY, merone mpoenenus TKY,
ycIoBHsX ycnemHoro npoxoxkaenus TKY npenogaBarenb cooOIiaeT He MO3HEE OAHON HEAeIu
JI0 TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH.

[IpoBeneHne TEKylIero KOHTPOJIS YCIEBAEMOCTH OCYLIECTBISETCA C  IOMOIIBIO
nabopaTtopHbIX paboT, mpHuBEeIEeHHBIX B Tabnuie 6. OLEHWBaHUE TEKYIIEro KOHTPOIsS
yCIIEBaEMOCTH, OLICHUBAETCS 110 CUCTEME 3a4eT/He 3a4eT. [10NoKuTenbHBIN pe3ylbTaT TEKYIIero
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KOHTPOJII ~ yCIIEBa€MOCTH  JIaeT CTYHACHTY JIONOJHHUTENbHBIA Oaiia Tpu  NPOBEACHUU
MIPOMEKYTOYHOM arrecTauuu. Pe3ynprarbl TEKyIIEro KOHTPOJII MOTYT YYHUTBIBAaTbCS IpU
IIPOBEICHUH IIPOMEKYTOYHOM aTTeCTaLUH.

11.8. Meroanueckue ykazaHUs i1 OOyYaIOIIUXCS MO IPOXOKACHUIO TPOMEKYTOTHON
aTTeCTaluu.

[IpomexyrouHass  arrectanus  OOydaloOIIUXCs  MPEIyCMAaTPUBAeT  OLIEHUBAHUE
MMPOMEKYTOYHBIX W OKOHUYATENBHBIX PE3yJIbTaToB O0OydeHHs Mo AuciuiuimHe. OHa BKIIIOYAET B
ceost:

- 9K3aMeH — (opma OIEHKH 3HAHHM, TOJYYCHHBIX OOYYarOIIMMCS B MPOIECCe
U3yYEHHUsl BCEH NUCUUIUIMHBI WIH €€ YaCTH, HABBIKOB CaMOCTOSATEIHHOU pabOThI, CHOCOOHOCTH
MPUMEHATh WX JUIS PEIICHHs] TPaKTUYECKUX 3ajad. JK3aMeH, KaK IMPaBHIIO, MPOBOIUTCS B
NepUoJ, SK3aMEHAIIMOHHOW CECCHMM M 3aBEpIIAETCS AaTTeCTAllMOHHOW OIIEHKOM «OTIMYHOY,
«XOpOILIO», KyAOBIETBOPUTEIBHOY, «HEYOBIETBOPUTEIBHON.

- 3a4eT — 3T0 popma OICHKU 3HAHUH, MMOITYISHHBIX 00yUYaIONIMMCS B XO€ U3YUCHHUS
y4eOHON NUCIMIUIMHBI B IIEJIOM WK MPOMEXYTOUHAs (10 OKOHYAHHH CEMECTPa) OlIEHKA 3HAHUN
o0y4aronmMcsl Mo OTAENbHBIM pa3jielaM JAUCIUIIIMHBI C aTTECTAI[MOHHON OLIEHKOW «3a4TCHO
WJIH «HE 3a4TCHOY.

- mudGepeHIIMPOBaHHBI 3a4eT — 3T0 (opMa OICHKM 3HAHWM, TOTYYCHHBIX
00ydJaromMMCs TIPU U3YUYEHUN TUCHUILIMHBI, TIPH BBHIITOJIHEHUH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HayYHO-HCCIEA0BATENLCKUX PA0OT U MPOXOXKICHUHU MPAKTUK C aTTECTAllMOHHON OLIEHKOM
COTIIMYHOY, «XOPOIIO», «YAOBIETBOPUTEIBHOY, «HEYIOBJIETBOPUTEIHLHOY.

Cucrema OLIEHOK NIpH MPOBEACHUU MPOMEKYTOUHOM aTTECTAlMM OCYILIECTBIIAETCS B
cooTBeTcTBUU C TpeboBanusamu llomokenuit «O TeKylieM KOHTPOJIE YCIIEBAEMOCTH U
NPOMEXYTOUHON arTecTanuu cTyaeHToB ['YAII, oOyuarommxcsi Mo MporpamMmbl BBICIIETO
obpazoBanusi» u «O MOAYIHHO-PEHTUHTOBOM CHCTEME OIEHKH KadecTBa ydeOHOU paboThI
ctyneHToB B ['YAID».

[IpomexxyTouHast arrectanys OIEHUBAETCA MO pe3yiabTaTaM TEKYIIEro KOHTPOJIS
ycneBaemocTd. Criucok BOMpocoB (Tabmuma 16) K MpoMeXyTOUYHOM aTTECTAIlluU YTBEPKIAeTCs
kadenpoil u BhIIAETCS CTyAEHTaM [UIsi O3HaKomJieHHs. B ciydae, eciaum CTyAeHT 1o
YBOXUTEIHHOW MPUYHMHE HE BHITIOIHII TPEOOBAaHUS TEKYIETO KOHTPOIS, €My MPEI0CTaBISIETCS
BO3MOXXHOCTh CIaTh 3aJIOJDKEHHOCTH MO TMPONyIIeHHbIM TemaMm. Dopma MpoBeACHHS
MIPOMEKYTOYHOM aTTEeCTALMH - TUCbMEHHAs!.
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JIuct BHECEHMS U3MEHEHUH B pabouyro NporpaMmy AUCHUILUINHBI

Jlara BHECEHUS

. Jara u Ne
U3MCHCHUU N
N N N MPOTOKOJIA [Toanuce 3as.
JIOTIOJTHEHUIA. Comeprxanue U3MEHEHHUH U JTOTIOTHEHHUI .
3aceiaHus kadenpoi
IToanuce BHECHIETO
Kadenpsl
N3MCHCHUA
Axryanuzauus PIT/1 2022 rona
18.06.2025 npuéma, B CBA3M ¢ yyactueMm nanHot | 18.06.2025 .
o 0.4.Conénas
Kynamesa A.E. OIl B HOBOI MOJIEN UHXXEHEPHOTO npotokoi Nel0

0o0pa3oBaHus
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