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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIlHbl ¥ TEXHOJIOTHH 00PaOOTKH TaBICHUEM H

IIporokomor 20 . Ne

3aB. kadeapoii C.J. Tnatos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIHbl ¥ TEXHOJIOTUH 00PaOOTKY TaBICHUEM H

IIporokomor 20 1. Ne

3aB. kadempoii C.J. Tnatos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kadeapsl MaIiuHbl ¥ TEXHOJIOTUH 00pabOTKHU JaBICHUEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu Kageapbl MaIluHbl B TEXHOJIOTUH 00pabOTKH JaBICHHEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LlenssMu OCBOEHMS IUCHIMIUIMHBI (MOIYJs) «ABTOMAaTH3alUsl CBApOYHBIX IPOIIECCOBY
SBIISIIOTCS: - TPUOOpEeTeHHe HeoOXonumon 0a3pl 3HAHMKW 00 OCOOCHHOCTAX, COBPEMEHHOM
COCTOSIHMHU M TIEPCTIEKTHBAX aBTOMATHUYECKOTO PEryJIHMpPOBAaHMs CBAPOUHBIX IPOIECCOB TYrOBOH,
KOHTAKTHOM M IPYI'HX BUJOB CBApPKU.

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

JucuuiuinHa ABTOMaTH3allMs CBAPOYHBIX INPOLECCOB BXOJUT B 00S3aTEIbHYIO 4acTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Xumus

TexHoa0rusa KOHCTPYKIIMOHHBIX MaT€pHAJIOB

MertasioBe/ieHHE B CBapKe

CBapoyHbIe ¥ HAIJIABOYHBIE MaTEPHAIIBI

ITpon3BoACTBO CBapHBIX KOHCTPYKLUI

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

ITonroToBka K cjaue u caaya rocyapcTBEHHOI0 IK3aMeHa

[Tpon3BoaCTBEHHAS — MPEAUIITIOMHAS TPAKTHKA

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pe3ynbrate OCBOEHMS JUCHMIUIMHBI (MOAYJs) «ABTOMATH3allUsl CBAPOYHBIX
IPOLIECCOBY 00yUarOIIUics TOKEH 00J1a1aTh CIISTYIOIIMMU KOMIIETCHIIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-9 CriocoOeH BHEIPSTh M OCBAUBATh HOBOE TEXHOJOTHYECKOE 000PYI0OBaHHE;

OIlK-9.1 Pemaer crammaptHBIe 3a7aud  MPOPECCUOHAIBHOW JEATETBHOCTH TI0
BHEJPEHUIO U OCBAaMBAHUIO HOBOTO TEXHOJIOTHUECKOT0 000PYI0BAHHUSI




4. CTpyKTypa, 00b€M U colepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHeaynuTopHas — 4,1 aka. yacos;
— caMoCTOsTeNbHAs paboTa — 32,2 akaJl. 4acoB;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynutopHast ) s
o | KOHTaKTHas pabora E 3 ®dopma TeKyILero
=
B B aKaj. Jacax 3] Bun KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B . P Kon
S 3 © | caMOCTOSITENBHOM | yclieBaeMOCTH U
JUCIUATIIHHBI 3 g o . | xoMIeTeHIuK
@) 2 £ paboThI TIPOMEKYTOYHOM
mab. | mpakT. | =g aTTecTalyy
Jlek. < < I
3aH. 3aH. | O &
1. Tema 1
Nzyuenue
1.1 OcCHOBHEIE TOJOKEHHS MaTepraIoB KonrponsHas
7| 4 4 11 pua p OITK-9.1
aBTOMATH3AIHH. JICKIUI 1 pabora
BeinosiHeHue KP.
Hroro no pazneny 4 4 11
2. Tema 2
2.1 O6mmas
XapakTepUCTHKA OOBEKTOB
W3yuenue
aBTOMATH3AIIHH. MaTepuasIoB KontponbHas
ABTOMAaTH3aIMs OCHOBHBIX| 7 4 4 5 P . P OIIK-9.1
JICKIUH 1 pabora
u BCIIOMOTaTENIbHBIX
. BeInoHeHue KP.
CBapOYHBIX ornepanuii,
CBSI3aHHBIX CO CBapOYHBIM
Hroro no pazmeny 4 4 5
3. Tema 3
3.1 Knaccndpukanms
pucan W3yuenue
9JIEMEHTOB  aBTOMATHKH. MATCDHANOB KoHThOoNbHaS
HcnonHuTenbHbIE 7 4 4 4,2 P o P OIIK-9.1
cTpoiicTBa.  YcTpolicTBa JICKITHH 1 pabora
yerp i p BeinonHeHue KP.
yrpaBJiCHHS
HWroro no pazneny 4 4 4.2
4, Tema 4
4.1 Vnpasastonue
o p = N3ydenne
BO3JIEHCTBHA M MOKa3aTEIN MATeDHATOR KoHThomLHas
KayecTBa cBapouHoro| 7 4 4 2 pHa p OI1K-9.1
JIEKLIUI 1 pabora
mporiecca Kak  00beKTa
Beinoyinenue KP.
peryarpoBaHus
Uroro no pazneny 4 4 2
5. Tema 5




5.1 Cucrema

cTabuu3anuu

HANpsDKEHUS  CBApOYHOU Visyucnnie

IyTH npu CBapKe

TUIABSAIIAMCST  DJIEKTPOIOM. 4 4 2 MJ?TEp I:I;HSB KOHZ%OJ;ZHM OIIK-9.1
Cucrema  crabumu3anuu ano?mliﬂne KP pado

HANpsDKEHUS  CBApOYHOU )

IyTH npu CBapKe

HeTUTaBSIIUMCS

HUroro no pazaeny 4 4 2

6. Tema 6

6.1 Pasomkuyrele CAP

IapaMeTpoB Tpolecca u Visyuennie

000pyI0BaHMUS.

SawkyTse carl 7| 4 4 | o | emepmaion | Kompomms o
napaMeTpoB 30HBI shimonHerue KP

MPOIUIABIEHUSI B TIpOIIEcce ’

CBapKH

Hroro no pazneny 4 4 2

7. Tema 7

7.1 CucTeMBbl CIeXEeHUs 3a syuerue

JIMHUEN CTBIKA pu 4 4 2 Mizle(ﬁﬁgngla KO};E%?)T;HM OIIK-9.1
JIyTOBOM CBapke BeimonHerne KP.

HWroro no pazneny 4 4 2

8. Tema 8

8.1 Cucremsl Nzyuenue

MPOTPaMMHOTO 4 4 2 MarepuanoB KontponbHast OIK-9.1
yIpaBJICHUsI  MPOIECCaMU JICKIUH U pabora '
JTyTOBOM CBapKu BolnosHeHue KP.

Hroro no pazneny 4 4 2

9. Tema 9

9.1 ACY TII nayroBoi Visyuennie

cBapKu HETLTABAIIIMCS MarepuaoB KonTponbHas

anektpogomM. ACY TII 4 4 2 HeKw 1 pabota OITK-9.1
ALyroBoi L eimonHerne KP

TUTaBSIIAMCSI QJIEKTPOJIOM. )

Wroro no pazneny 4 4 2

10. Tema 10

10.1 3auer OI1K-9.1
Hroro mo pazneny

Hroro 3a cemectp 36 36 32,2 DK3aMeH

Uroro no aucuuminuze 36 36 32,2 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEecca, MPEANOJAralIlyl0 MPSAMYH TpPaHCISALUUI 3HAHUM  OT
npenoaaBa-Teis K CTYACHTY (MPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIbHO-ULTIOCTPATUBHBIX
METOM0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
penpo-ayKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmannonHass Jekuuss —  [OCIENOBAaTEIbHOE H3JIOKEHHWE MaTrepuaiga B
JTUCLHUTUTMHAP-HOW JIOTHKE, OCYHIECTBISIEMOE NPEUMYIIECTBEHHO BEepOaJbHBIMH CpPEIACTBAMHU
(MOHOJIOT MpeTo-1aBaTes).

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOILEHUH MO KaXIOMY BOMNPOCY IUIAaHA 3aHATHS C €OUHBIM JUIS BCEX IEpeyHEM
peKOMeH1yeMOoi 00513aTebHOM U JONOTHUTEIBHOM JIUTEPATYPHI.

[IpakTHueckoe 3aHATHE, MMOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HABBIKOB 110
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi paboTa — opranusanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMHU MOJEISIMU
pe-aJbHBIX 0OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEILHOrO IMpolecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C HUCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUEeHHUS:

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKyMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-II03HaBaTeNbHOW 3aJaud, TpeOyromeil oT
CTYyJE€HTa IPUMEHEHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

[IpakTueckoe 3aHsATHE Ha OCHOBE Kelc-meToga — oOOydeHHe B KOHTEKCTE
MOJETUPYE-MOi1 CHUTYAaIlWH, BOCIIPOU3BOIAIIEH peabHbBIE YCIIOBUSA Hay4HOI,
IIPOU3BOJICTBEHHOM, 00111e-CTBEHHOH JiesTeNbHOCTH. O0ydaromuecs 10JKHbI IPOaHaIN3UpOBaTh
CUTYyallMl0, pa3o0parb-Csi B CYTH NpoOJieM, NpPEJIOKUTh BO3MOXHBIE pEIIEHUS U BBIOpATh
nyuyimiee u3 HuX. Kelicel 0Oa-3upyrorcs Ha peaqbHOM (DAKTUYECKOM MaTepuallie WM JKe
npUOIKEHBI K pealbHON CUTYa-1IUH.

4. VIuTepakTUBHbIE TEXHOJOTUU — OpPraHM3alMs 00pa30BaTENbHOIO IMpoliecca, KOTopas
@opMbl  y4yeOHBIX 3aHATUH C MCIOJB30BAaHMEM CIEILHATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlekuus «oOpaTHOM CBS3M» — JEKIMS—IPOBOKalUs (M3JI0’)KEHHE MaTepHuaja ¢ 3apaHee
3a-TJIaHUPOBAHHBIMU omuOKamu), nexuusi-Oecena, JEKIUA-TUCKYCCHS,
JEKIHS-TIPECCKOH(PEPEHIINS.

CeMuHap-IucKyccHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iudo CHOpPHOro BOMpOca,
npo-0ieMbl, BBISBICHHME MHEHUH B rpymme (MEXIpylnmoBOH AManor, AMCKYCCHS Kak
CITOp-IUasor).

5. HudpopmManMoOHHO-KOMMYHUKALMOHHBIE ~ 00pa3oBaTeNbHbIE  TEXHOJOTUH  —
opranusa-1usi 00pa3zoBaTeIbHOTO Mpoliecca, OCHOBAHHAS HA MPUMEHEHHUH CHEIHAIN3UPOBAHHBIX
IPO-TPaMMHBIX CPeJl M TEXHUUECKUX CPEeACTB paboThI ¢ HH(pOpMaLUeH.

@®opmbl y4eOHBIX 3aHATHH C HCIOJIb30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJIEP)KaHUsA COMPOBOXKIACTCS TMpe3eHTaluei
(me-MoHcTpanuel yq4eOHbIX MaTepHasoB, MPEJACTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CHCTEMaXx, B
T.4. WUTIOCTPATUBHBIX, rpaUuecKux, ayJuo- U BUAEOMaTEPUasoB).

[IpakTuyeckoe 3aHATHE B (OpME MpPE3CHTALMM — MPEACTaBICHUE pPe3yIbTaTOB
MIPOEKT-HOM WJIN HCCIIeI0BATENbCKON IEATEIbHOCTH C UCTIOIb30BAaHUEM



CIICIUAJIM3UPOBAHHBIX IPO-T'PAMMHBIX CPCI.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. I'yceBa, E. H. MaremaTtndyeckoe 1 MMUTAIIHOHHOE MOJISTHPOBAHUE | yaeOHOE TOCOOHe
/ E. H. I'yceBa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 snextpon. ont. guck (CD-ROM). -
3ari. ¢ tutyn. 9kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20481
(mara oopamenus: 14.07.2023). - MakpooOBeKT. - TEKCT : 3NeKTpOHHBIH. - CBEICHHUS TOCTYITHBI
takke Ha CD-ROM.

2. Kyxra, 10. b. KomnbrotrepHoe MOIeIMpOBaHHE TEXHOJOTUYECKUX IPOIECCOB :
yaeonoe mocobue / 10. b. Kyxta. - Marauroropck : MI'TY, 2014. - 1 31eKTpoH. ONT. IHCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3843 (nara oopamenus: 17.08.2023). -
MaxkpooObeKT. - TekcT : aneKTpoHHBIN. - CBeneHus noctynHbl Takke Ha CD-ROM.

3. demunenxo, JI. JI. UndopmannoHHbie TEXHOIOTUU B MH()OPMALIMOHHOHN JIEATEIBHOCTH
crieruanicra : yueonoe nocooue / JI. JI. [lemunenko, B. B. bapankos, U. 1. bapankosa ; MI'TVY.
- Maruaurtoropck : MI'TY, 2015. - 1 snektpon. onT. quck (CD-ROM). - 3ari. ¢ TUTYI. 9KpaHa. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/446  (mata  oOpaiieHus:
20.06.2023). - MakpooObekT. - TekcT : 3/eKkTpoHHBIA. - CBeAEHUS JOCTYMHBI TaKXKe Ha
CD-ROM.

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. TaBpunoBa, M. B. MmuranmonHoe mojaenupoBanue . yueOHoe mocobue / M. B.
TaBpunoBa ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). -
3arn. ¢ tutyn akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1638
(mara obpamienus: 16.06.2023). - MakpooOBeKT. - TEKCT : 3JeKTPOHHBIH. - CBEICHUS TOCTYITHBI
takxe Ha CD-ROM.

2. IloxunmaeB, 0. A. KommbploTepHOe  MOJEIMPOBAaHHME U CO3/IaHUE
MPOEKTHO-KOHCTPYKTOPCKOM ~ JOKYMEHTallUM B  MamuHocTpoeHuu cpenctBamu  CAIIP.
Nnxenepras u komnbrotepHas rpaduka B Autodesk Inventor, AutoCAD : yuebHoe nmocodue. Y.
1/ 10. A. IToxwunaes, E. A. Ceucrynosa, O. M. Bepewmeii ; MI'TY. - Maraurtoropck : MI'TY,
2016. - 1 onekrpon. ont. auck (CD-ROM). - 3arm. ¢ turyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (nara obparmenus: 06.09.2023).
- MakpooObeKT. - TekcT : aneKTpoHHbIH. - CBeeHus 1ocTynHbl Takke Ha CD-ROM.

3. MogenmupoBaH#e MpoIeccoB (GOPMHUPOBAHUS OTKA30B METALTYPTHYECCKUX MAIIUH :
yueOHoe nocobue [ By30B] / A. B. Aunynos, A. B. Aniynos, B. I1. Annynos, 1O. C. Jlsmesa ;
MarsuToropckuii rocyiapcTBeHHbIN TexHndeckuid yauBepcuter uM. ['. 1. Hocosa. - 2-e u3x. -
Marnutoropck : MI'TY um. I'. 1. Hocoa, 2022. - 1 CD-ROM. - 3arn. ¢ tuty:n. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20262 (nara obparmenus: 28.06.2023).
- ISBN 978-5-9967-2573-1. - MakpooObeKT. - TekcT : aneKTpoHHbINA. - CBEeeHHUs JOCTYITHbI
takxe Ha CD-ROM.

4. MurpanoBa, C. I'. Termmodpusuka: Teopus u npaktuka . ydyeOHoe mocodue / C. T.
Murpanosa, O. A. Capamynos ; MI'TY. - Marautoropek : MI'TY, 2015. - 1 anekTpoH. onT. TucK
(CD-ROM). - 3arin. c TUTYIL. 9KpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/306 (mara ooparmienus: 30.08.2023). -
MaxkpooObeKT. - TekcT : a1eKTpoHHBIN. - CBeaeHus nocTynHbl Takke Ha CD-ROM.



B) MeToau4eckne yKazaHus:

1. Kyxra, FO. b. JlaGoparopHslii mnpakTukym 1o aucuurummae "KommbroTepHoe
MO/JICIMPOBAHKE TEXHOJOTHUECKUX mporeccoB" : mabopatopubiii nmpaktukym / FO. B. KyxTa ;
MI'TY. - Marauroropck : MI'TVY, 2017. - 1 snektpon. onrt. guck (CD-ROM). - 3ari. ¢ tuTyin.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1654 (nata obparieHus:
17.08.2023). - MakpooobekT. - Tekcr : amekTpoHHBIA. - CBeleHHS MOCTYIHBI TakXe Ha
CD-ROM.

2. Edumosa MU. 0. JlaGoparopHsiii mnpaktukym 10 Kypcy "KommbroTepHoe
mozenupoBanue” : npaktukym / . 10. E¢umoBa ; MarHuTOropckuii roc. TeXHUYECKUI YH-T HM.
I'. K. Hocosa. - Marautoropck : MI'TY um. I'. W. Hocoga, 2019. - 1 CD-ROM. - 3ara. ¢ tuTyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3112 (nata obparieHus:
18.07.2023). - MakpooObekt. - Tekcr : smekTpoHHbIA. - CBeleHHS MOCTYIHBI TakXe Ha
CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIULIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB00OAHO pacnpocTpansemoe [10 6eccpoyHO
MathCAD v.15

Education J1-1662-13 ot 22.11.2013 OeccpovHO
University Edition

MathWorks

MathLab v.2014  |K-89-14 01 08.12.2014 OeccpodHo

Classroom License

Maple 14

. K-113-11 01 11.04.2011 6eccpouHo
Classroom License
Autodesk
Architecture 2011 [K-526-11 o1 22.11.2011 0eccpovHO
Master Suite
Autodesk AutoCad
2011 Master Suite K-526-11 01 22.11.2011 0eccpodHO
ACKOH Komnac
3D 516 J-261-17 ot 16.03.2017 OeccpodHO
'gopl'\é' WinMachine | ;562 1 or 15.02.2012 GecepoumHo
FAR Manager cB0OOHO pacrpoctpansemoe [10 OECCPOUHO

IIpogdeccnonasibubie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
HasBanue kypca Cchblika

denepanbHOE TOCYIAPCTBEHHOE OI0/HDKETHOE YUPEKICHHE
«DenepanbHbIit HHCTUTYT npomsiitennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTHY

ITouckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/




HanmonansHas nH(})OpPMaAITMOHHO-aHATUTUYECKAS
cucreMa — POCCUICKUI MHIIEKC HAYYHOTO LIUTUPOBAHUS
(PUHLI)
DnexkTpoHHas 6a3a nmepuoanveckux miganuii East View
Information Services, OO0 «MIBUCy

9 MaTepHaJIbHO-TEXHHUYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIsl)

URL:
https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MaTepHaano-TeXHqucxoe obecrieucHUe JUCHHUIIIMHBI BKIIFOYACT:

JlaGopaTopus pe3ku u cBapku: [Iporpammupyemsbie ctanku (¢ UITY).

MamuHbl yHUBEpCAJIbHBIE HCIBITATEIbHBIE HAa PACTSDKEHUE, C)KaTUE, CKPyYHBaHUE.
MeputenbHbIil HHCTPYMEHT.

[Tpubopsl s uW3MeEpeHus: TBEPAOCTH 1O MeronaM bpunemns u  Poksemna.
MukpoTBepaoMep U3MepeHust TBEPAOCTU o Bukkepcy.

[Ieun Tepmuueckue.

Mukpockornsl MUM-6, MUM-7.

MynpTuMeaniHbIE CPEICTBA XPAaHEHUS, IEPEAAayUu U PEACTaBIECHUS UHPOpMaLUK

KommnsrorepHsie kiaccel ¢ coorBeTcTBYOIUM 110.

[TnakaTsl Mo epBUYIHBIM IpeoOpazoBareisiM (1adboparopus kad. MuTOduM)

Hatuuku (maboparopus kad. MuTOAuM).

MynbpTUMEIUIHBIE CPEACTBAa XPAHEHWs, MEpeJadyd W MPEICTaBICHHS WH(POPMALNH;
BUJICONIPOEKTOP, 3KpPaH HACTCHHbIN, KOMIIBIOTED; TECTOBBIE 3aJaHUs JJI1 TEKYIIEro KOHTPOJs
yCIIEBaEMOCTH

KoMIUIeKT nmedaTHbIX U AJNEKTPOHHBIX BEPCUN METOIWYECKUX PEeKOMEHIAluid, yueOHoe
nocobue, IUIaKaTbl MO TeMaM «ABTOMAaTu3alMsl [POU3BOJCTBEHHBIX IPOLIECCOB B
MalmMHOCTpoeHun». O6opynoBaHue g 00paboTku pe3koil. OOpa3lbl MAIIMHOCTPOUTENbHBIX
MaTepuasIoB U 00pa3Libl U3 CIENMAIBHBIX CTaleH U CIUIaBOB

KommiekT MeToauueckux peKoOMeHJalui, ydeOHoe Mmocobue, MiakaThl MO TeMaM
«ABTOMaTH3alMsl CBAPOYHBIX MPOIIECCOBY»

1. Mamunbl yHUBEpCaIbHbIE UCTIBITATENIbHBIE HA PACTSKEHUE, CKaTHe, CKPYUYUBaHHUE.

2. MepuTeNbHBI HHCTPYMEHT.

3. [IpuGops! 1115t U3MepeHus TBEpA0CTH o MeToiaM bpunenns u Poksema.

4. MukpoTBepaoMep.

5. [leun Tepmuueckue.

Muxkpockonst MUM-6, MUM-7

Jlocka, MylIbTUMEAUNHBIN TPOEKTOP, SKPAH

[Tepconansbie KomibioTepsl ¢ maketom MS Office u Beixomom B MHTepHEeT U ¢
JIOCTYTIOM B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

Crennaxu, ceiibl 111 XpaHeHHs y4eOHOTO 000py10BaHHS

WHcTpyMeHTHI 17151 peMOHTa 1JabopaTOpHOTro 000pYyJ0BaHUS



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCsH
Ilo oucyuniune « ABTOMaTH3aLMs CBAPOYHBIX MPOLECCOBY nPedyCMOMPEHA AyOUMOpPHAs U
BHEAYOUMOPHAsL CAMOCMOAMENbHAS paboma 00yYaArOUUXCAL.
Ayoumopnas camocmosamenvras paboma cmyoeHmos npeonoiazaem peueHue KOHmMpOoabHbIX
3a0ay Ha NPAKMUYECKUX 3AHAMUSIX.

Ilpumepnuie ayoumopnuvie konmponavhwle pavomut (AKP):
3aanus 1Sl CAaMOCTOSITEITbHOTO PEIICHUSI.
Nel. Haiiti 3KBUBaJIEHTHBIC IepeAaTouHble QYHKIUH cXeM (pHu- CyHOK 1.3).

T e
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Pucynoxk 1.3

||

No2. HaiiT SKBUBAJICHTHYIO TIEPEIATOUHYI0 (QYHKIUIO CXeMbl (pUCyHOK 1.4).
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Pucynok 1.4
Ne3. HaiiT SKBUBAJICHTHYIO TEPEJaTOuYHYI (QYHKIHIO CXeMbl (pucyHok 1.5).

Pucynok 1.5
No4. Haiiti SKBHBaJCHTHYIO MEpeIaTOYHyr0 (GYHKIHIO cXeMbl (pucyHOK 1.6).
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Pucynok 1.6
Ne5. 3amucath B 001IeM BUjIE INIABHYIO MEPEIaTOYHYI0 QYHKIIMIO CUCTEMBI (pPUCYHOK 1.7)

Pucynok 1.7
Ne6. Haiitit Wyf (S) A71st cHCTEMBI CO CTPYKTYpHO# cxemoi (pucyHok 1.8)

Pucynok 1.8
i3]
o 2 uftj 4 (1)
?_. 10 }_L,| LN
_ - 7 s+ 3 = s(s + 5) |

63 |4




Ne7. OnpenenuTsh nepeaaTouHyro GyHKIUIO cXeMbl (pucyHOK 1.9)

3 4
—
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-
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Pucynok 1.9
No8. 3anucarh nmepenaTtoyHyr0 (PyHKIIMIO CHCTEMBl C KapTOH HYJIEH-TIOII0COB (PUCYHOK
1.10) u o6wmum ko3 dunrenTom nepeayun K = 1,2 (kpaTHbIX KOpHEH HET).

38
% —— —11

Pucynok 1.10

Ne9. TpexacraButs cucremy (pucynok 1.11) HyssiMu-TIOIFOCaMU

1 1

% s+ 2 s+ 4 %

Pucynok 1.11

w
v

. —t
BxomHomy Bo3aeiicTBuio r(t) = 2té  COOTBETCTBYET OTKJIMK CHCTEMBI perynupoBanus Y(t) =

6e_tt — Be_tsint. Omnpenenuts nepenaTod- HYI QYHKIUIO CUCTEMBI.

Nel0. Haiitu kycr cxemsr (pucyHok 1.15), ecnu conpoTuBieHHs pe- 3UCTOPoB paBHbI 1 kKOM, a
eMKocTh KoHieHcaropa 0,1 Mx®.

Pucynok 1.15
Nell. Onpenenuts nepenatodnyro GyHKIHO (pucyHok 1.16)

u
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Pucynox 1.16



Nel2. 3anucare quddepennmansroe ypaBHenue (pucyHok 1.17).

1 1

% s+ 2 s+ 4

Pucynok 1.17
Cucrema umeet kodpdurpent ycunenus K = 1,25, Hyib -5, KOMIUIEKCHBIE CONPSKEHHBIE TOTI0CA
-1 + 2, neiictBUTeNbHBIN NoJroC -1. 3anucaTh AuddepeHIraIbEHOe ypaBHEHHE.

w
w

Nel3. CocraBuTh CTPYKTYpHYIO cxemy ais cucteMsl ¢ O/[Y
y ooyt o2, 4y 001,11r .

Nel4. Ha pucynke mnpencrtaBieHa nepenarodHass (QyHKOuS (YKaKHTE THI CHCTEMBI
yIpaBIeHUS)

3agaHue: paccUUTATh IO 3a/1aHHBIM HaYaJIbHBIM YCJIOBUSIM U NEepeIaTOUYHbIM QyHKUIUAM (U3
3aa4 8-13) pyHKIMM 3aBUCUMOCTEH apaMeTpoB OT BpeMeHHU. VIcrob30BaTh YHCICHHbIE
METO/Ibl pelieHus AU GepeHINaTbHbIX YPABHEHHUH.

IlepeyeHb BONPOCOB 1Jisl MOATOTOBKH K IK3aMeHY
1. IlpuBenuTe OCHOBHBIE XapAaKTEPUCTUKHN OOBEKTA YIPABICHUS U PErYITHUPOBAHHUS.
. [IpuBenuTe kiaccuuKaluio CACTEM aBTOMATHKH.
3. Oxapaxkrepu3yiite (Mo 6JI0K-CXeMe) MPUHIIUI aBTOMAaTHYECKOTO PETyINPOBAHHUS.
4. znoxxute Ha MpUMEPE CBAPOYHOTO BHITIPSIMUTEIS TIPUHIIAI PETYITUPOBAHUS IO OTKIIOHEHHUIO
peryianupyeMoi BeTUYHHBI.
5. U3noxuTe Ha MpUMepe CBAPOYHOTO BBIPSMUTEIISI IPUHITUTT PETYITMPOBAHUSI TI0 BO3MYIIEHUIO
peryiaupyeMoi BeTUYHHBI.
6. [Ipumenenne poOOTOB TIPH TYTOBOM CBapKe.
7. IlpumeHneHne poOOTOB MPU KOHTAKTHOW CBapKe.
8. Manunyssiiuonssie cucreMsl PTK.
9. Jlatuuku ciexeHus 3a cTeikoM PTK,
10. AnganTuBHOE yIpaBlICHHE.
11. YcToitunBo€ U HEYCTOMUYNBOE COCTOSIHUE CUCTEMbI HICTOUHHK — JyTa.

12. I31m03kUTE CYITHOCTH SIBJIEHUS CAMOPETYJINPOBAHUS JUIMHBI JYTH IIABAIUMCS 3JIEKTPOIOM
APJIC.



13. 3noxuTe NpUHLIUI PEryIMpoBaHus Hampsokenus Ha ayre B cucreme APH/T (AJIC-1000).
14. N3105kuTe TPUHIIUI PETYIUPOBAHUS TOKA U HANIPSKEHUS AYTH C BO3JACHCTBUEM HA
nuTatotyro cucremy APIL

15. U3noxute Ha puMepe CBapOYHOT'O BBIIPSAMUTENS PUHIIMIT CTATHYECKOTO PEryIUPOBaHMUS.
16. M3n0xuTe Ha NpUMEPE CBAPOYHOIO BBIIPSAMUTEIS IPUHIUIT ACTATUUYECKOIO PETYJIUPOBAHNUS.
17. O06bscHUTE NPUHLUI PETYIUPOBAHUS CBAPOYHOI'O TOKA B BHINPSAMUTEIIE.

18. OOBsicHUTE NPUHIUI ITUPOTHO — UMITYJIbCHOT'O PETYJIUPOBAaHUS CBAPOYHOTO TOKA.

19. IlpuBeauTe KIaccu(PUKAIIMIO BO3MYIIAIOIINX BO3ICHCTBUN TP CBapKE TUIABICHUEM.

20. OOBsACHUTE NPUHIMUI IPOrPAMMHOI0 YIIPABJIEHUS IIPU AYTOBOM CBapKe Ha IpUMepe
aproHOJyrOBOM CBAPKU HEITOBOPOTHOI'O KOJIBLIEBOTO CThIKA TPYO.

21. IlpuMeHeHue craeasmux CUCTEM YIpaBJIeHUs IPU CBapKe JyroBOW CBApKe IUIABSIILIUMCS
3JIEKTPOJIOM.

22. ABTOMaTH4eCcKOe peryJnpoBaHue IIpoLecca KOHTAKTHON CBapKH.

23. IIpuBenuTe KiaccuUKaIUIO BO3MYIIAOIINX BO3JICHCTBUI IIPH CTHIKOBOW CBapKe
COINPOTUBIICHUEM.

24. IlpuBenuTe KiIacCU()PUKALNIO BO3MYIIAIOUINX BO3AEHCTBUM IPU CTHIKOBON CBapKe
OILJIABJICHUEM.

25. V3noxuTe NpUHLUI TOCTPOEHUS CUCTEM aBTOMATHUECKOTO PETYIMPOBAHUS MIEKTPUUECKUX
apaMeTpPOB PEKUMA KOHTAKTHOM CBAPKHU.

26. V3noxuTe NPUHIUI TOCTPOSHHS CUCTEM aBTOMATHUECKOTO PETyIMPOBaHUS (PU3NIECKUX
apaMeTpPOB PEKUMA KOHTAKTHOM CBAPKHU.

27. IlpuBenuTe NPUMEPHYIO IPOrPaMMy KOHTAKTHOM CBAPKU TOUKH C TEPMOOOPaOOTKOM.

28. O0BsAcHUTE NPUHLUI IPOTPAMMHOI0 YIIPABIEHUS MPOLIECCAaMU KOHTAKTHOM CBAapKHU.

29. IIporpaMMHO€E ynpaBjieHHE CBAPOYHBIM IPOLIECCOM IIOBHOM MAIIMHBI.

30. YpaBieHue npoueccoM KOHTaKTHOM CBapKU IO MaTEMaTHYECKON MOJIEINH.



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

Kon
HHOUKAaTOpa

Nupukarop
JIOCTHUKECHUS
KOMITUTEHIIUU

OneHouHble CpeaCcTBa

OIIK-9: CnocoGeH BHeAPATH U 0CBAUBATH HOBOE TEXHOJIOrH4YecKoe 000py/10BaHne

OIIK-9.1

Pemraer
CTaHJapTHBIE 3a/1a4H
npodeccnoHaTBEHOM
JESITeTBHOCTH TI0
BHEJIPEHUIO U
OCBaWBaHHUIO HOBOTO
TEXHOJIOTHIECKOTO
o0opynoBaHus

Ilepedyens BOIPOCOB AJIA MOATOTOBKU K DK3aMEHY
1. IlpuBeauTe KIacCUPUKAIMIO CUCTEM aBTOMATHKH.

2. Oxapakrepusyiite (110 6J10K-cXxeMe) IPUHLIUIT aBTOMaTUYECKOT0 peryianupoBanus.4. M3znoxure Ha npumepe
CBapOYHOIO BBIIPSIMUTENS MPUHIUI PETYIUPOBAHUS IO OTKIOHEHHUIO PETYIUPYEMON BEIUUNHBI.

3. U3noxuTe Ha puUMepe CBApOYHOTO BBHIIPSIMUTENS MPUHILUI PETYIUPOBAHUS 10 BOZMYILEHUIO PETyINPYyEeMOil
BEJINYUHBI.

4. IlpumeHenune poOOTOB IPH IYTOBOW CBapKe.
5. Ilpumenenue poOOTOB NPU KOHTAKTHOM CBapKe.

6. Manunynsiuonnsie cucteMbl PTK. 9. Jlatunku cnexenus 3a creikoM PTK.




0) Ilopaook npoeedeHus nPoMesHCymouHoll ammecmayuu, NOKazamenu u Kpumepuu OUeHUSaAHUs:

IIpomedxcymounas ammecmayusi no oucyuniure «IIpouzeo0cmeo c6apHuIX KOHCMPYKYULLy BKIIOYAenm meopemuyecKue 60npocyl, NO3601a10ujue
OYeHUMsb YpPOBeHb YCBOEHUS 00YUAIOWUMUCA 3HAHUL, U NPAKMUYecKue 3a0aHus, 6blAGIAowue CmeneHb copMupo8anHOCmu YMeHUuti U 61a0eHul,
npoeooumcs 6 popme 3avema.

3auem no oamHol OucyuniuHe NPOBOOUMCS 8 YCMHOU popme no Ouremam, Kaxcovlil U3 KOMopwlx eKkaoyaem 2 meopemuieckux 6onpoca u 0OuH
NpaKmuyecKuti 60NPoc.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

Ha oyenky «3aumenoy» obyuarowuticsi 0emoncmpupyem cpeonuti ypoeeHb CHopMuposanHocmu KOMNemeHyuil: OCHO8HbLe 3HAHUS, YMEHUsL OCEOEHbL,
HO OONYCKAlOMCs He3Ha4umebHvle OWUOKU, HeMOUYHOCMU, 3ampyOHeHUs NpU AHATUMUYEeCKUX Onepayusx, nepeHoce 3HAHULL U YMeHUll Ha HOavle,
HecmaHoapmmuvle CUmyayuu.

Hmoeosas ammecmayus no oucyuniune «lIpouzso0cmeo c8apHuix KOHCMPYKYULL) 8KIIOYAen meopemuieckue 60npocsl, NO38ONA0UUE OYEeHUMD
VPO8enb YC80eHUs 00VUAIOWUMUCS 3HAHUL, U NpAKmudecKue 3a0aHus, GblAGIAIWUe CIeneHb CHOPMUPOBAHHOCMU YMEHUL U 81a0eHUll, NPOBOOUNCA 8
¢opme 3auema.

Dr3amen no 0anHOU OUCYUNIUHE NPOBOOUMCSL 8 YCMHOU (hopme no OuIemam, Kaxicowvlil U3 KOMOpwIX 6KA04Uaem 2 meopemuieckux 0npoca u 00Ut
npaKmuyecKuti 60npoc.

Ilokazamenu u Kpumepuu oyeHUBaAHUA IKIAMEHA:

— HA OYeHKY «OMJAUYHO» (5 0annos) — odyuarwulicss 0eMOHCMpPUpyem 6blCOKULU YPOBEHb CHOPMUPOBAHHOCIU KOMNEMeHYUll, 8CeCmopoHHee,
cucmemamuyeckoe u 21y00Koe 3sHaHue y4ebH020 Mamepuand, c600600HO 8bINOHACM NPAKMUYEcKUe 3a0anus, c60600HO Onepupyem sHaHUIMU, Y MEeHUIMU,
npUMeHsiem ux 6 CUmMyayusx NO8bIUEHHOU CLONCHOCTIU.

— HAa OYeHKY «xopowo» (4 banna) — odoyuarowuiics 0eMoHcmpupyem cpeoHuil ypoeeHsb ChHOPMUPOBAHHOCMU KOMNEeMEeHYUll: OCHO8Hble 3HAHUS,
VMeHUsL 0C80€Hbl, HO OONYCKAIMCS He3HAYUMEeNbHble OUUOKU, HEMOYHOCMU, 3aMPYOHeHUs. NPU AHATUMUYEeCKUX ONepayusx, nepeHoce 3SHaHUull U YMeHull Ha
HO8ble, HeCMaHOapmHubvle CUMyayuu.

— Ha OYeHKY «y0osiemeopumensvhoy (3 banna) — 00yuarowulicss 0eMOHCMPUpYen nopo208ulil Ypo8eHsb ChOPMUPOBAHHOCTIU KOMNEMEHYUIL: 8 X00e
KOHMPOTIbHBIX MEPORPUAMULL OONYCKAIOMCS OWUOKY, NPOAGIAEMCs. OMCYmMcmeue OmoenbHblX 3HAHUL, YMeHUl, HABbIKO8, 00VUAIOWULICS UCNbIMbledem
3HauumesnbHbvle 3ampyOHeHUs NPU ONePUPOBAHUL SHAHUAMU U YMEHUAMU NPU UX NePEeHOCe HA HOBble CUMYAYUU.

— Ha OYeHKy «HeyooeiemeopumenvHoy (2 oanna) — ooyuarowuiica oemoHcmpupyem 3Haunusi He Oonee 20% meopemuueckoco mamepuand,
donyckaem cyujecmseHHble OUUOKU, He MON#Cenm NOKA3amb UHMENIEeKMYalbHble HABbIKU PeueHUsl NPOCMbIX 3A0ay.

— Ha OYeHKy «Heyooeremeopumenvnoy (1 b6ann) — obyuarowulics He Modcem NOKA3AMb 3HAHUSA HA YPOGHE 80CNPOU3Be0eHUs U 00bACHEeHUs
uHgopmayuu, He ModHcem NOKA3AMb UHMENLNEKMYAIbHbIE HABbIKU PEUleHUs NPOCMbIX 3A0aH.

Kypcosoti npoexm svinonusemcsa noo pykogoocmeom npenooasamelis, 8 npoyecce ee Hanucauus 00y4aowuiics pa3eusaem HaswvlKu K Hayu4Hot pabome,

3aKpenyiiisl u OOHOGPEM@HHO pacuiupsisi 3HaAHUA, nojay4€erHble npu U3y4eHuu Kypca ((T€0p1/l}1 CB8APOUHBIX npoyeccosy. Hpu 6blNOJIHEHUU KYPCOB0O2O npoekma
06)/1{61}011414126'}1 00JIJICeH NOKA3amb C80e ymernue pa60mamb caumepamypHbIMU UCMOYHUKAMU, A MAKIHCE 6O3MONCHOCMb CUCmMemMamusuposams u
anaiusupoeamsos d)aKmuUECKMIZ mamepuail u camocmoAiAmenlbHo nMeop4ecKu €20 OCMbLCIUBAMb.



