[loKyMeHT NOANMCAH NPOCTON INEKTPOHHON NOANUCHI0

WUHdopmaums o Bnagenbue:

®U1O: MakcumoB Anekcelt bopucosmy

[lomkrocTs: AMpeKTop AenapTamenia A9 196ArE peTE EAPRITHA B CIIIETO OBPA30BAHMS POCCHIICKOI OETEPALIAN
[ata nognucanus: 08.07.2026 12:23:33

- @EFI\%EPAHLHOE IOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YYPEXJEHME BBICIHIEI'O OBPASOBAHUA
YHUKanbHbIA NPOrpaMMHbIN KNKOY:

8db180d1a302ac9e60521a567274273 WWIQ@GKOBCKUM MOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHNH ITIOJIMTEX)

(DaKy.]'IBTCT XAMHUYECKOH TEXHOJIOTUH U OMOTEXHOJIOTHH

s, YTBEPYKJIAIO

¥ Jekan, l"t

y | A.C. Cokonos /

«26».dhenparis 2026 .

PABOYAS ITPOT'PAMMA JUCHUITVIMHBI

«P000TBHI M pOOOTOTEXHHYECKHE YCTPONCTBA»

Hanpasnenue noarotoBku
15.03.05 KoHCTPYKTOPCKO-TEXHOJIOTHYeCcKOe o0ecreyeHue
MAIIMHOCTPOUTEC/IBHBIX ITPOU3BOACTB

[Tpodub
KomnbroTepHoe npoekTHpoBaHue 000py/10BaHNsI M IPOU3BOICTB

Kanmudukarus
bakanasp
dopMbl 00yUEeHHS

Ounas

Mocksa, 2026r.



Pazpaborumnk(m):

JOLIEHT Kad. «AnmapaTypHoe opopMIIeHHE U aBTOMATH3AIMsI TEXHOJIOTHYECKHIX TIPOU3BOICTB
umMenu npodeccopa M. b. I'enepanosay,

K.T.H., JOLICHT //!4:5 /11.B.3y60B/

CoruacoBano:
3aBenyromuii kageapoit «AnmaparypHoe opopmIIeHHEe U aBTOMATHU3AIIHS TEXHOJIOTHIECKIX
MPOU3BOJICTB UMeHHU npodeccopa M.b.I'enepanosay,

— /A.C.Kupcanos/




Conep:xkanue

OrsiaBJsieHUe
1. lenu, 3aga49¥ ¥ IUTAHUPYEMBIE PE3YIIBTATHI OOYICHUS ITO JUCITUTITIHE ... .....vveeveesreesseesseesseesnseenseessesssessnessnnesnne 4
2. MecTO TUCIUILIMHBI B CTPYKTYPE 00PA30BATEITEHON IPOTPAMMBI ......vvvveirissiaresreseseesessessessessesnesne e ssesessessens 4
3. CTpPYKTYPa U COACPIKAHUE JUCIIHTLIIIHBL ......c.vsvesveseeseasessessessessessessesseseeseaseabesseasense s essessess e st abeabeabenbe e e s e e eneane e 4
3.1 Bubl y4EOHOM PAOOTEI H TPYHOCMEOCTD ......vveuereesreesseesesssesssseasseasseesseesseesseesssesnsesssesssesssesssssssseasesnseessenns 4
3.2 TeMaTHUeCKUH MTAH U3YUCHUS JUCTIUIIIIIHBL ... vveeeveessressseeesssesasseessssesssessssssesssessassessasesssssssssessasneesnsessns 5
3.3 COIEPIKAHME THCIIAIIIIEIHBL ...vv.vvesveessreasseesseesseesssssssesssesssesssesssesssssssssasseesseessesssessssssssesnsenssesssesssseassesnseessenns 6
3.4  TemaTHka CeMUHAPCKUX/TIPAKTHYECKUX U JTA0OPATOPHBIX BAHITHM . .cvvevverririsieeiresreesresreeseesnesneesnesnesnennes 8
3.5 TemaTnka KypCOBBIX MTPOEKTOB (KYPCOBBIX PAOOT) ....uveureeureesreesurrssreasreasseesseessesssnesssessesssesssesssseaseansesssenns 8
4.  Y4eOHO-METOIUYECKOE U HHHOPMAITMOHHOE OOCCTICUCHIIE ... .vvvervesrereaseesresseassessesseessesseessesseassessesseessessessessnes 8
4.1 OCHOBHAS JTHTEPATYPA ... veuveenteeseesssrsasseasseesseesseesssesssessseasseansesssssasssasseanseesseessessasesssesnseessesssssssseaseanseensenns 8
4.2 JIOTIOTHUTEIIBHASL JTITEPATYPA «..veevveerreereeesuressressreasreesseessesssesasssasneaseesreesmeesseesanean st asne e re e reesresanreanneenneereens 9
4.3 DNEKTPOHHBIE O0PAZOBATEITBHBIE PECYPCBI ... .vuvvestretressreasteasseesseeaseeasseaseesseessessssessseasseesseessessssesssesnneessenns 9
4.4  JluueH3noHHOE W CBOOOJHO PACHPOCTPAHIEMOE MPOTPAMMHOE OOCCTICUCHHE ......ve.vverveveerreresneeneseeenennes 9
4.5 CoBpemeHHbIe TTpodecCHOHATBHBIE 0a3bl TaHHBIX W WH(OPMAIMOHHEIE CITPABOYHBIE CHCTEMHBI .......... 9
MaTepHaTbHO-TEXHUTIECKOE OOCCTICUCHIIE .....veeuveerrrrsureanseasseesueesseesssesssessseasseessesssseasseasseesseessesssnesssesnseessesssesssnes 9
METOTUUECKIE PEKOMEHIIAIIHI ... v svveesereessseesssssesssessssssesssesssssesssessnsessssssssssesssssessssessnsssessessssseessessasseessessnses 9
6.1 Meromuieckre peKOMEHAAINH TSI TPEMOJABATENS TI0 OPTAHUBAIINH OOYUCHHS ....cvvverveervrenerennreareaneens 9
6.2  Meroanueckue yKa3aHHs U 00yYaIOUIHXCSI [T0 OCBOSHUIO TCIIUTIIIIHBI .....vveaveeeeseeseeesreseesseenneseeennenes 11
7. DOH] OTIEHOUHBIX CPEIICTB ... uveuteuteanseanseesseesseeasseasseaseesseesseesssessseanseasssesseessssasseasseanseeabeesheessnesnbeanbeenbeesbeenenes 11
7.1 MeTo/1p1 KOHTPOJISI M OLICHUBAHUS PE3YIIBTATOB OOYUCHUS ... .vcevveevesvesreaseenresieassesresseessesseessesressnensesneennenns 11
7.2 [Ikana 1 KPUTEPUH OLICHUBAHUS PE3YIBTATOB OOYUCHUSL. ... venveerreerreestressreasseesseesieesseesssesnessseesseessesssns 11

7.3 OIICHOUHBIC CPEIICTBA ..t vveeurtessreresureesssessasseessseesasseessseessesssssessssssasseessssssssssessssesnsseesnsessnsesssssessnsesssnees 11



4

1. Hean, 3a1a4n 1 NJIaHUPYeMble Pe3yJIbTAThl 00y4eHHs 10 JUCHUIIJINHE

K OCHOBHBIM LIENSIM OCBOEHMS AUCHUILIMHBI «POOOTHI 1 pOOOTOTEXHUUECKHUE YCTPOMCTBA»
ClleyeT OTHECTH TIIyOOKYyl0 Npo(eCcCHOHANBHYI0 IOATOTOBKY OakanaBpa, oOecreuynBaromias
yCIIELTHOE OCBOEHHE 00JacTU 3HAHUN MO MPOEKTUPOBAHUIO MAIIMH-aBTOMATOB M aBTOMATHYECKHUX
JTUHUHN 17151 XUMUYECKUX U HEPTEXUMUYECKUX ITPOU3BOJICTB.

K ocHOBHBIM 3amauaM HM3y4eHHsS AMCLUUIUIMHBI OTHOCUTCS OCBOEHHE OakaiaBpoM B
COOTBETCTBUM KBaJU(UKAMOHHON XapaKTEPUCTUKONW COBPEMEHHOH HJI€0JIOTUH MPOEKTUPOBAHUS
aBTOMATHU3UPOBAHHOTO  O0OpYAOBaHMS  MAIIMHHBIX  MPOU3BOJACTB, OCHOB  TEXHOJOTHH
MIPOCKTUPOBAHUSI MAIIIMH-aBTOMATOB, CHUCTEM YIpPaBJICHUS AaBTOMATHU3UPOBAHHBIM MAIIMHHBIM
00OpyJIOBaHUEM, 3HAHUM POJIM W MecTa POOOTOTEXHHKHM B aBTOMATHU3MPOBAHHBIX MPOIECCAX,
(dbopMupoBaHHE BUJICHUS MIEPCIIEKTUB PAa3BUTHUSI aBTOMATU3HUPOBAHHBIX MPOU3BOJICTB.

OO6yuenue nmo aucuuruinHe «PoOGOTH U pOOOTOTEXHUUYECKHE YCTPOHCTBa» HANpPAaBICHO Ha
(dhopMUpOBaHHE Y 00YIAFOIIMXCS CIICTYIOIINX KOMITCTCHITUH:

Koa n HaumMeHoOBaHUe KOMIeTeHIUH HNnankaTopsl 10CTHKEHUS
KOMIIeTeHHH
[1K-1 CniocoGen pa3zpabaTsIiBaTh 331aHUS U NIIK-1.1 Bnaneet pa3paboTKOil HCXOAHBIX
UCXOJHbIC TPEOOBAHUS HA H3TOTOBIICHHE TpeOOBaHMI HA U3TOTOBIICHUE
HECTaH/IapTHOr0 000py10BaHuUs HECTaHIapTHOI'0 000PYA0BaHUS

NIIK-1.2 Ymeer pa3zpabaTbiBaTh 3aaHUS
Y UCXOJIHbIE TPEOOBAaHUS HA U3TOTOBJICHUE
HECTaH/IapTHOTO 000pyIOBaHUS

NIIK-1.2 3naer npaBuia opopmiieHus
UCXOJHBIX TPeOOBaHMI HAa U3TOTOBIICHUE
HECTaHAAPTHOTO 000PYIOBAHHS

2. MecTo IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTeibHOI NPOrpaMMbl

Huctunnuaa «Po6oThl 1 poOOTOTEXHUUYECKHE YCTPOWCTBA» OTHOCUTCS K 4YacTH, (pOpMUPYEMOM
YYaCTHUKAMH 00pa30BaTebHBIX OTHOIIEHUN bl «Jluctuuniauael U MOAyau» 00pa3oBaTEIbHOM
nporpaMMbl  «KOMMBIOTEPHOE MPOEKTHPOBAHUE OOOPYAOBAHUS U TMPOU3BOJCTB» HAIpPaBICHUS
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE O0ECTIEYeHHE MAIIMHOCTPOUTEIBHBIX MPOU3BOJICTB,
kBanukanys (CTeneHb) — Oakamasp.

OcBoeHue AUCHUILTUHBI «POOOTHI 1 pOOOTOTEXHUUYECKHE YCTPOMCTBA» B 7-M CEMeCTpe HEOOXOANMO
JUTSL TIOCJIETYIOIIETO OCBOCHUS JUCHHUIUIMH «OCHOBBI MPOTPAMMHUPOBAHUS CTAHKOB U YCTAaHOBOK C
UIIy».

3. CTpykTypa u cofep:KaHHue TUCHUTIIMHBI
OO0r111ast TPyI0EMKOCTh TUCHUTUTHHBI COCTABIISIET 4 3aueTHBIX eauHuIlb (144 vaca).

3.1  Buabl yueGHoii padoTHI U TPY10€MKOCTH

3.1.1. Ognas ¢popma o0ydeHus

[ N | | Konmuecrro CemecTpbl




n/m Bup yueOHoii padoThl acon !
1 | AyanTopHbie 3aHATHS 72 72
B ToMm uucae:
1.1 | Jlexuuu 36 36
1.2 | CemuHapCKUE/TIPAKTUIECKUE 3aHATHS 18 18
1.3 | JlaGopaTopHBbIE 3aHITHS 18 18
2 | CamocTosiTeJibHAsI padoTa 72 72
B ToMm uucne:
2.1 | Pedepar
3 | IIpoMeKyTOUHASI aTTECTAIUSI
3auer/mud.3a4er/3K3aMeH IK3aMeH IK3aMeH
Hroro 144 144
3.2 TemaTudyeckuii MJIaH U3yYeHH s TUCHUITHHBI
3.2.1. Ouynas Qopma oOydeHUs
TpyaroemkocTs, yac
AynuTopHas padora
d
Ne Paznennbl/TeMbl eMUHAp amocr
w/n MCHHAILIHHDI cxue/ abopar | paxkTu | OATe]
cero | exmu OpHBIC | YecKasi | bHasl
u TpaKTi 3aHATH | IOATO | padoT
€CcKHe
3aHATHS & ToBKa a




1.1 | Beenenue.Maeonorusi mpoeKTUPOBAHUS 16 4 2 2 8
ABTOMAaTU3UPOBAHHOTO  00OPYIOBaHMS
MaAllIMHHBIX HpOI/I3BOI[CTB

1.2 | CtpykTypHBIi aHaIIn3 16 4 2 2 8
ABTOMATU3UPOBAHHOTO  OOOPYIOBAHHUS
XUMHYECKHX W HEPTEXHMMHUYECKUX

MIPOU3BOJICTB

1.3 | OcHOBbI TEXHO/MIOTMM NPOEKTUPOBAHMSA 16 4 2 2 8
MaLLUVH-aBTOMATOB

1.4 | Cucrembl ynpaBneHus 16 4 2 2 8
aBTOMATU3UPOBAHHbLIM MALUMHHbBIM
obopyaoBaHnem

1.5 | AsBTomatnsmpoBaHHble cpeacTsa 16 4 2 2 8

TMNOBbLIX  GYHKUMM  0bopyaoBaHMA
MaLLMHHOrO NPOM3BOACTBA

16 | Cucrembl ® CpeAcTBa THAPO- U 16 4 2 2 8
THEBMOABTOMATHUKH

1.7 | Poropusbie PoGoTtorexunuueckue 16 4 2 2 8
KOMILIEKChI OTpacid B IPOM3BOICTBE
1563 (S15051 XUMHAYECKUX 5
HEPTEXUMHUYECKUX TIPOU3BOJICTB

1.8 | PoboTOTeXHHKA B aBTOMATU3HPOBAHHBIX 16 4 2 2 8
nporieccax

1.9 | IlepcriekTHBBI pa3BUTHS 16 4 2 2 8
ABTOMATH3UPOBAHHBIX MPOU3BOJICTB.

Hroro | 144 36 18 18 72

3.3  Conep:xaHue TUCIUILTUHBI

Tema 1.Beenenue.Mneonorns npoeKTHPOBAHUA AaBTOMATH3HPOBAHHOI0 000PY/A0BAHHA
MAIIMHHBIX IPOU3BOACTB

321,[[8.‘11/1 ABTOMATHU3allUN U €€ PpOJIb AJIsI XUMHUYCCKUX U He(l)TeXI/IMI/ILIeCKI/IX ITPOU3BOACTB. KpaTKI/Iﬁ
I/ICTOpI/I‘{eCKHﬁ OYCpPK.

[IpyHOUIIBI TTOTOYHOCTH TEXHOJIOTMYECKUX IpoueccoB. llocienoBarenpbHoe M MapaulelibHOE
arperatupoBanue. KoMOuMHMpoBaHHOE  arperaTUpoBaHUE.  bBJIOYHO-MOAYNBHBIA  MPUHLIMUII
MPOEKTUpOBaHMUsI ~ oOopynoBaHus. Teopus  NPOU3BOAUTEIBHOCTM  MAIIMH-aBTOMAaTOB U

aBTOMATHYECKUX JIMHUH.

Tema 2. CTPYKTYpPHBIH aHAJHM3 aBTOMATU3MPOBAHHOIO 00OPYI0BAHUS XMMHYECKMX H
HeTeXMMHUYECKUX TPOU3BOACTB

OcobenHocTH aBTOMaTHu3alluu MaIIMHHBIX TECXHOJIOTHYCCKHUX IIpONECCOB. OcHOBHBIE
OMPCACIICHUS TCXHUYCCKUX CPCACTB MAIlIMH, aBTOMATOB U ABTOMATHUYCCKUX JIMHUH. KJ'IaCCI/I(bI/IKaLII/IH




MallMHHOTO OoOopynoBaHus. [Ipumepsl aBTOMaTHM3alMU MPOU3BOJACTBA. JTamlbl HBOJIOLUHN
ABTOMATU3HPOBAHHOIO MTPOU3BOJICTRA.

Tema 3. OCHOBBI TEXHOJIOTHH NMPOCKTHPOBAHUA MAIMH-aBTOMATOB

[TocnenoBarenbHOCT,  NPOEKTUPOBAaHUA.  TexHolormyeckoe  3agaHue.  TeXHHUYECKOe
npeioxkeHue. TeXHnYeCcKui mpoeKT.

Tema 4.CucteMbl ynpaBJjieHUsI aBTOMATH3HPOBAHHBIM MAIIMHHBIM 000PYy/10BaHHEM

]_[CHTpaJ'II/IESOBaHHaH U JACHOCHTpAJIM30BaHHAsA CUCTEMBI  YIIPABJICHUS. HporpaMHpOBaHHe
TCXHOJIOTHYCCKOTI'O ITHUKJIa pa60TBI MalllMH-aBTOMAaTOB.

Tema S.ABTOMaTH3MpPOBaHHbIE CPeACTBA THNOBBIX QyHKIHUH 000py10BaHUSI MALIUHHOIO
NPOU3BOJCTBA

CpencTBa HENpepblBHOIO M MOPILHOHHOIO JO3MPOBAHUS IOPOLIKOOOpPA3HBIX MaTepHaloB.
CpenctBa /03UPOBaHMS SKHUIKO-BS3KMX MAaTEpUANOB. TEXHHUECKHE CpPEACTBa KOHTPOJBHBIX
ornepanuii. OCOOEHHOCTH TEXHOJIOTMYECKOTO KOHTPOJIS IITYYHBIX 00BEKTOB 00paboTku. KoHTpob
TEOMETPHYECKUX M TEXHOJOTHYECKUX napameTrpoB. CpeicTBa OPHEHTHUPOBAHHS M 3arpy3Ku
HITYYHBIX 00BEKTOB 00PabOTKH.

Tema 6.CucreMbl cpeacrea ruJipo- 1 ITHEBMOABTOMATUKH

CTpyKTypHBIE CXEMBI THIPABINYECKUX CHUCTEM. Merox MaTeMaTUYeCKOM JIOTMKH B
IIPOCKTUPOBAHUMU THUIPABIMYECKUX cxeM. l[locTpoeHue CTpyKTypHOH CXEMBbI aHAIMTHYECKUM
MeTo/1IoM. OCHOBHBIE MPUHIMIIBI TIOCTPOEHUS PENEHHBIX TuapaBandeckux cxem. [IpoektupoBanue

IIpHUBOJa aBTOMATU3UPOBAHHOI'O 060py2[0BaHI/I5[ TUAPABINYCCKOr'O TUIIA.

XapakTepuCcTUKa ITHEBMATUYECKUX CHCTEM U CPEACTB aBTOMAaTHKU. [[HeBMaTHueckue
UCIIOJIHUTENIbHBIE  YCTpoicTBa.  JluckpeTHble  JOoruueckue  ycTpoicTBa.  AHalOroBble
BBIUHCIIUTENbHBIE U IIPeoOpasyrolue yCTpoiicTBa. AnnapaTypa YIpaBlIeHUs CTPYHHOrO TUIIA U €€
joruyeckue ¢QyHKIUHU. bazoBele cxembl MHEBMOIpHBOAOB. Crabuin3anus mnapaMeTpoB paboueit
Cpelbl B THEBMAaTHYECKUX CUCTEMaX.

Tema 7.Poropubie PoGoToTexHHYeCKHEe KOMILIEKCHI OTPAC/AM B NMPOU3BOJACTBE H3/AeIHIl
XUMHUNYECKUX U He(])Tenguqecmlx IlpOH?.BOlICTB

CBenieHUs 0 POTOPHBIX MAllIMHAX U ABTOMAaTUYECKUX POTOPHBIX JMHUAX. POTOpHO-KOHBEEpHbIE
auHud. KOHCTpyKIMM  TEXHOJOTHYeCKHX poTopoB. IlpuBOJ HMHCTpyMEHTalbHBIX OJIOKOB
TEXHOJIOTHYECKOro poTtopa. [Ipumepbl poTOpHBIX aBTOMAaTOB W JIMHUW B IPOM3BOJCTBE IITYYHBIX

o0bekToB. HampaBienus pa3BUTHs pOTOPHOMN TEXHUKHU.

Tema 8.PoboToTeXHMKA B aBTOMATH3HPOBAHHBIX IIPOLECCAX



Ceenenust o podorax. O6IacTh MPUMEHEHUSI 1 OCOOEHHOCTH POOOTOTEXHUKH B XUMUYECKUX U
HEe(PTEXUMHUECKUX TNPOU3BOACTBaX. PoGorel 1-10,2-To0 u 3-ro mnokoneHwid. TexHudyeckue
XapaKTepUCTHKH poOoTa U poboTa-MaHumyasTopa. CucTeMbl BHEIIHEH U BHYTpeHHEN HH(DOpMaIuy.
Hcnonaurenbheie ycTpoiicTBa. [IpruMepsl TUMOBBIX KOHCTPYKIMH POOOTOB M POOOTH3MPOBAHHBIX

KOMIIJICKCOB B XUMHWUYCCKHUX U HC(I)TCXI/IMI/I‘-IGCKI/IX IMPON3BOJACTBAX.

Tema 9.IlepcnieKTUBBI pa3BUTHSI ABTOMATU3HPOBAHHBIX POU3BOICTB.

[Ipenmocbuiky  co3gaHus OE3MIOAHBIX NPEINpUSITH Ha Oa3e MallMH - aBTOMAaTOB U
aBTOMaTMYECKMX JIMHMA C KOMIUIEKCHOM cucremMoll ympaBieHus. KoHuenuuss rulkux
aBTOMAaTU3UPOBAHHBIX IIPOU3BOJICTB.

3.4  TemaTuka cCeMHHAPCKHX/MPAKTHYECKHX U J1a00PATOPHBIX 3aHATHI

3.4.1. Cemunapckue/npakTuieckue 3aHATUS

[Tpaktuyeckoe 3ansTre 1IIpUHIMIBI TOTOYHOCTH TEXHOIOIMYECKHUX MTPOLIECCOB.

[Tpaktuyeckoe 3anstue 2. Knaccupukanus MamHHOro 000py10BaHus

[TpakTueckoe 3anarue 3.11ocae10BaTEIbHOCTD TPOEKTUPOBAHHUS.

[TpakTuyeckoe 3ansatue 4.IIporpamMmmupoBaHrue TEXHOJIOTHYECKOTO IUK/IAa pabOThl MalllUH-
aBTOMAaToOB

[Tpaktuyeckoe 3ansaTHE 5. KOHTPOIb TEOMETPUUECKUX U TEXHOJIOIMUYECKHUX [1apaMETPOB.

3.4.2. JlaGopaTopHble 3aHATUS

JlaboparopHas padora 1. [IpoexTupoBaHue MprUBOAa aBTOMATU3UPOBAHHOTO 000PYA0BaHUS
THJIPaBIMYECKOTO THIIA.

JlaboparopHas pabota 2. KOHCTpYKIIUU TEXHOJOTHYECKHX POTOPOB.

JlaboparopHast pabora 3. OOjacTh MPUMEHECHHUS M OCOOCHHOCTH POOOTOTEXHWKHU B
XUMHUYECKHUX M HEPTEeXUMHUECKUX TTPOU3BOJICTBAX.

JlabopaTtopHas padota 4. Konmeniust rtOKMx aBTOMaTU3UPOBAHHBIX ITPOU3BOICTB.

3.5 TemaTnka KypCcOBBIX POEKTOB (KYPCOBBIX padoT)
He npenycMmoTpeHbl

4, Y4eOHO-MeTOAMYECKOE U HHPOPMAIIMOHHOE 00ecTiedeHue
41  OcHoBHas IUTEpaTypa

1. Manbues, M. B. MawwuHbl-aBTOMaThl : y4ebHuK ansa By3os / M. B. Manbues,
KO. H. Wanoeanog, E. b. bpaxHukoB. — MockBa : I3gaTtenbctBo HOpawr,
2026. — 121 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-12664-8. —
TekcT : anekTpoHHbIn // ObpasoBaTtenbHasa nnatdopma KOpanT [canT]. —
URL.:

2. Paykos, M. 0. TexHudeckue cpeacTBa aBToMaTusauum : y4ebHuK ans


https://urait.ru/bcode/587904
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By3oB / M. 0. PaukoB. — 2-e u3a., ncnp. n gon. — Mocksa : agatensctso HOpanrT,
2026. — 154 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-22170-1. — TekcT :
anekTpoHHbIn // ObpasoeaTtenbHas nnatdopma KOpawnt [canT]. —

URL.: https://urait.ru/bcode/600863

4.2  ]JlomoJHUTeJbLHAS JINTEPaTypa

1. Komuccapos, IO. A. Tlponecchl u anmapatbl XUMHYECKOW TEXHOJIOTHH !
yaeOnuk a1 By3oB / FO. A. Komuccapos, JI. C. I'opaees, /1. I1. Bear. — 2-¢ u3.,
nepepad. u gon. — Mocksa : UznarenbctBo FOpaiit, 2026. — 1242 ¢. — (Bricuiee
obpazopanue). — ISBN 978-5-534-19103-5. — TekcT : 351eKTpOHHBIH //
Oo6pa3zoBarenbHas miaTdopma FOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/589754

4.3  DaekTpoHHBbIE 00pa30oBaTebHbIE PeCypPChl
O0P He pa3paboran

4.4 JInueH3nonHoe U CBO0OIHO pacnpocTpaHsieMoe nporpamMMHoe
o0ecneueHue

1. He mpenycmotpeHo

4.5 CoBpeMenHble npodeccnoHabHbIe 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIPaBOYHBbIE CHCTEMbI
1 . He npenycmoTpeHo

S. MarepuajibHO-TEXHH4YECKOE o0ecredeHne

Kadenpa pacrnonaraer KOMIBIOTEPHBIMM KJaccaMH [y MPOBEAECHUS CEMUHApCKUX,
JEKIUOHHBIX M MPAKTUYECKUX 3aHATHH, OOOpYAOBaHHBIMH HEOOXOAMMOW ammapaTypol mams
MPE3CHTAIH BUACOMATEPHAIIOB M JIEMOHCTPAIMH (MIBMOB I10 pa3ziesiaM YHTAeMOW JUCITUTLTUIIHL.
Jlekumu ¢ mpUMEHEHHEM MYJIbTUMEIUIHBIX CpesICTB poBosATcs B ayautopuu 4407, 4409 u npyrux.

6. MeTtoanuyeckue peKoOMeHIAIUU

6.1 Meroanueckue peKOMeHIAIMU JJIs1 MPenoaBaTesis M0 OPraHu3alnuu
o0yueHust
OcHOBHBIM TpeOOBaHNUEM K MPEIOIaBAHUIO JUCIUILTUHBI SBISETCS] TBOPUYECKUM, TPOOIEMHO-
JMAIIOTOBBIM MMOIXO0J], MO3BOJSIIONIMN TOBBICUTH HWHTEPEC CTYACHTOB K COJCPIKAHUIO Y4eOHOro
MaTepHaa.
OcHoBHast (hopMa M3yUeHHUS M 3aKPETUICHUS 3HAHHUI [0 ITOU JAUCHHUILIMHE — JICKIIMOHHAS
" IMPaKTUYCCKasd. HpenonaBaTeJH, JOJDKCH IMOCJICA0BATCIIBHO BBIYHUTATh CTYACHTAM PO HeKHHﬁ, B
XO/Ie KOTOPBIX CIIEyeT COCPEJOTOYNUTh BHHUMAHHE HAa KIIOYEBBIX MOMEHTaX KOHKPETHOTO
TEOPETUYECKOTO MaTephaa, a TakKe OPTaHW30BaTh MPOBEICHUE MPAKTHYECKUX 3aHIATHH TaKUM
00pa3oM, 4YTOOBI AKTUBM3HPOBATH MBIIUICHHE CTYACHTOB, CTHMYJIHPOBATH CaMOCTOSTEIBHOE


https://urait.ru/bcode/600863
https://biblio-online.ru/bcode/589754
https://biblio-online.ru/bcode/589754
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U3BJICUEHUE UMHU HEOOXOAMMOI MH(OPMAIK U3 PA3TUYHBIX HCTOYHUKOB, CPAaBHUTEIbHBIN aHATH3

METOJOB PEIICHUH, COMOCTABICHUE TOIYUYCHHBIX PE3YJIbTaTOB, (POPMYIMPOBKY M apryMEHTALIUIO
COOCTBEHHBIX B3IJISZI0B HA MHOTHE CIIOPHBIE IPOOIIEMBI.

OcHOBY yu4eOHBIX 3aHATHIA 1O AUCHUILUIMHE COCTABIIAIOT JIEKIMU. B mpouecce oOyueHus
CTY/ICHTOB HCIIOJIB3YIOTCSI pa3iIMUHbIe BUIBI YUEOHBIX 3aHATUN (AyAUTOPHBIX U BHEAYAUTOPHBIX):
JEKIMHM, CEMMHAPCKHE 3aHATUS, KOHCYIbTalMu U T.A. Ha mepBoM 3aHATHM 1O JaHHON y4eOHOM
JTMCLUUIUIAHE HE00X0IUMO 03HAKOMHTD CTY/ICHTOB C IIOPSIKOM €€ H3y4YEHUsI, PACKPBITh MECTO U POJIb
JUCLUIUIMHBl B CUCTEME HayK, €€ IPAKTUYECKOe 3HAauyeHHue, JIOBECTH A0 CTYACHTOB TpeOOBaHMS
Kaeapel, OTBETUTH HA BOIIPOCHI.

IIpy moaroToBke K JIEKIMOHHBIM 3aHATHAM 10 Kypcy «PoOOTel MU poOOTOTEXHHUYECKHUE
YCTPOHCTBa» HEOOXOIMMO TMpOAyMaTh IUIaH €ro IPOBEICHUSA, COJCPKAHHWE BCTYIMUTEIbHON,
OCHOBHOMH U 3aKJIFOYMTEIbHOM YaCTH JIEKLIUU, 03HAKOMUTHCS C HOBUHKAaMH y4eOHOM 1 METOANYECKON
JTUTEPATyphl, MYOTUKAUSIMH EPUOIUIECKON NeUaTH MO TeMe JIEKLIMOHHOTO 3aHSTHS, ONPEEIUTh
CpeAcTBa MAaTEpUAIbHO-TEXHUYECKOI0 OOECIEeUeHHs JIEKIIMOHHOIO 3aHATUA U MOPAAOK HX
HCIIOJIb30BAaHUS B XOJ€ YTCHHUs JICKIMU. Y TOYHWUTH IUIAH IIPOBENCHMS IPAKTUYECKOIO 3aHATUS 110
TEME JIEKLIUH.

B xoz€e 7eKIIMOHHOT0 3aHATHS IPEIo1aBaTellb JOJKEH Ha3BaTh TEMY, Y4eOHbIE BOIIPOCHI,
03HAaKOMMTb CTYJIEHTOB C IIEPEUHEM OCHOBHOW M JONIOJIHUTEIBHOM JIUTEPATYPHI 10 TEME 3aHATHS.

Bo BerynuTenbHOM yacTu IeKIMU 000CHOBATH MECTO U POJIb U3ydaeMOil TeMbl B ydeOHOM
JUCLMIUIMHE, PAacKpBITh €€ IpaKkTU4YecKoe 3HadyeHue. Ecim uuTtaerca He mepBas JEKLHsA, TO
HE00XO0MMO YBS3aTh €€ TEMY C MPEIBbIAYIICH, He HapyIIas JJOTUKH H3JI0KEHUS y4eOHOTo MaTepurania.
Jlekuuio cieyeT HauuHaTh, TOJIBKO YETKO 0003HAUYMB €€ XapakTep, TEMY U Kpyr Te€X BOIIPOCOB,
KOTOpBIE B €€ X0/€ OyyT paCCMOTPEHBI.

B OCHOBHOH YacTM JEKIHMM CIELyeT pacKpbIBaTh COJEpXaHHE Y4eOHBIX BOIIPOCOB,
aKIICHTUPOBATh BHUMAHHE CTYACHTOB Ha OCHOBHBIX KaTErOpusX, SBICHUSAX U Ipoleccax,
0COOEHHOCTSIX UX NPOTEKaHUs. PacKppIBaTh CYIIHOCTh M COJAEP)KAHUE PA3JIMYHBIX TOUEK 3PEHHS U
HayYHBIX [10/IX0J10B K OOBSICHEHUIO TEX WM UHBIX SIBJICHUN U nTpolieccoB. CiaenyeT apryMeHTHPOBAHO
000CHOBATh COOCTBEHHYIO MO3UIIMIO TIO CIIOPHBIM TEOPETUUECKUM BoIpocaM. [IpuBouTh mpuMepsl.
3aaBath MO XOAY M3JIOKEHHUS JIEKIIMOHHOTO MaTepuaja puTOPUUYECKHE BOIIPOCHl U CAMOMY J1aBaTh
Ha HHUX OTBET. OTO CHOCOOCTBYET aKTHUBU3ALMU MBICIUTEIBHON JAEATENIBHOCTH CTYJEHTOB,
MOBBIIIICHUIO MX BHHMAHMS M MHTEpeca K MaTepualy JIEKIHH, ee coaep:kaHuto. lIpenonasarens
JIOJDKEH PYKOBOAMTH pabOTOM CTYyIEHTOB IO KOHCIEKTUPOBAaHMIO JIEKIIMOHHOTO Marepuala,
MOTYEPKUBATh HEOOXOAUMOCTb OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUH N3y4aeMOM TEMBI.

B 3aximounTenbHON YacTH JIEKIMH HEOOXOAMMO c(opMyIupoBaTh OOILIME BBIBOJBI IO
TeMe, PaCKpBIBAIOLIME COJEp)KaHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JeKUUU. OOBSIBUTH IUIaH
OUYEPEeTHOTO CEMHMHAPCKOrO WJIM JIaDOpaTOPHOTO 3aHATHS, JaTh KpaTKUE PEKOMEHAAlUu II0
MOJITOTOBKE CTYJEHTOB K CEeMHHapy WM JabopaTopHoil pabote. OmpenenuTb MECTO U BpeMms
KOHCYJIbTAIlMM CTYyJI€HTaM, MOKEIaBIIUM BBICTYIIUTh Ha CEMUHApE C OKJIaJaMu U pedepaTamu 1o
aKTyaJbHBIM BOIIPOCAaM OOCYXk/1a€MOM TEMBI.

Lenp mpakTUyecKuxX 3aHATUN 00ecnedyuTbh KOHTPOJIb YCBOEHUS ydeOHOro marepualia
CTY/IGHTaMM, pPACLIMpEHHE W YriyOleHue 3HaHWH, MOJIYYEeHHBIX MMM Ha JIEKUUSX U B XOje
camocTosITeNbHOM paboThl. [loBbiieHNEe 3(PPEKTUBHOCTH TNPAKTUUYECKUX 3aHSITUI JTOCTHraeTcs
MIOCPEJICTBOM CO3/1aHUSI TBOPYECKOM OOCTAHOBKH, PacCIOJIaraloleil CTYIEHTOB K BBICKA3bIBAHHIO
COOCTBEHHBIX B3IVISIIOB M CYXIEHUH MO 0OCYKTaeMbIM BOIpOCaM, JKEIaHHMIO Y CTYIEHTOB
nopaboTaTh y JOCKH MPH pEIICHUH 3a/1aU.

ITocne xakaoro JEKUMOHHOIO M IIPAKTUYECKOrO 3aHATHS CHEeNaTb COOTBETCTBYIOLIYIO
3allUCh B JKypHAJIaX ydeTa MOCEIaeMOCTH 3aHATUH CTYAEHTaMHM, BBIACHUTH y CTapOCT y4eOHBIX
IPYIIT IPUYMHBI OTCYTCTBHS CTYJEHTOB Ha 3aHATUAX. [[pOBOAUTH IPyNIOBBIE U MHAUBUYAIbHBIC
KOHCYJIbTAllUU CTYJAEHTOB II0 BOIIPOCaM, BO3ZHUKAIOLIUM Yy CTYAEHTOB B XOJAE HUX IOATOTOBKHU K
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TEKyIIeW M MPOMEXKYTOUHOM aTTecTallMd MO y4yeOHON IUCHUIUIMHE, PEKOMEHJI0BaTh B MOMOIIb
yueOHBbIE U APyrue MaTepuabl, a TAK)Ke CIPABOUYHYIO JIUTEPATYPY.

W3ydyeHue nIUCUUIUIMHBI 3aBeplIaeTcs 3a4eToM WM 3K3ameHoM. IlpemnopaBarens,
MPUHUMAIOIINN 3a4€T WM 9K3aMeH, JJMYHO HECET OTBETCTBEHHOCTH 3a MPABUILHOCTH BBHICTABICHUS
OLICHKH

6.2 MeTozmqecmae YKazanus st oﬁyqamumxm 10 OCBOCHHUIO TMCHUITJIMHBI

CamocTtosTenbHass paboTa sBiIseTCs OJHMM U3 BHJOB TOJy4eHUS 0Opa30BaHUS
oOyyarolMMUCS M HampaBlieHa Ha H3yYeHUE TEOPEeTUYECKOro MaTepuaia, MOJITOTOBKY K
JIEKIIMOHHBIM U CEMHUHAPCKUM (ITPAKTUUECKUM) 3aHSATHUSM.

CamocTtosTenbHas paboTa CTYACHTOB MPEICTaBISET COOOM BaKHEiillee 3BEHO Yy4eOHOro
mporecca, 0e3 MpaBWJIBHOW OpPraHM3allid  KOTOPOTO OOYyYaloluiics He MOXeT ObITh
BBICOKOKBTU(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyneHT JOJKEeH MOMHUTh, YTO MPOBOJUTH CaMOCTOSITENIbHBIE 3aHATUS CIEAYET PETYISPHO.
OdeHb BaXHO MPUIIOKUTh MAKCUMYM YCUJIUI, BOJM, YTOOBI 3aCTaBUTh ceOsi paboTaTh ¢ MOJTHOU
Harpy3Ko# C IepBoro JHs.

Kaxxaplif cTyIeHT MOJKEH caM IJIaHUPOBaTh CBOIO CAMOCTOATEIbHYIO palOoTy, UCXOIS U3
CBOMX BO3MOXHOCTEH M TPHOPHUTETOB. DTO CTHUMYJHUPYET BBINOJHEHHE pabOTHI, cO3MaeT Ooiee
CHOKOWHYIO OOCTaHOBKY, YTO B UTOT'€ IMOJIOKHUTEIBHO CKa3bIBACTCA HA YCBOGHUHU MaTepHuaa.

JI1st moi0TBOPHOM pabOThl HEMAJIOBAXXHOE 3HAYEHHE MMEET 0OCTaHOBKA, OpPTraHMU3aIlvs
pabouero mecta. HyxHO AOOUTHCS, 4TOOBI MECTO PaOOTHI MO BO3MOXKHOCTH OBLJIO MOCTOSTHHBIM.
[IpoaykTBHOCTE PabOTHI 3aBUCUT OT IPABWJIBHOTO YE€peNOBaHMs Tpylda U oOTAbIxa.. Jlaxke
MEPEKITI0YECHUE C OIHOTO BUJIa YMCTBEHHOU pabOThI HA IPYTOil MOXKET CIY>KUTh AKTUBHBIM OT/IBIXOM.

CTyneHT [OJDKEeH IOMHUTb, 4YTO B IIpolecce OOy4eHMs BaKHEMIyI0 poOJib HIrpaeT
camocTosTenpHas paboTa ¢ kHUroil. HayunTecs paboTarh ¢ KHUTOM — BayKHeHIIas 3a/1a4a CTy/IeHTa.
PaboTa ¢ KHUTOH CKJIaABIBAaeTCsA U3 yMEHHS 1MOA00paTh HEOOXOAUMBIE KHUTH, pa300paThCs B HUX,
3aKOHCIIEKTUPOBATh, BHIOPATh TJIABHOE, YCBOUTH U MPUMEHUTH HA MPaKTUKE.

1. DoH/1 OLICHOYHBIX CPEJICTB
7.1  Mertoabl KOHTPOJISAA H OLIeHUBAHMS Pe3yJIbTATOB 00y4eHHsI

[TpomexyTouHas arrectanus oOyyaromuxcst B popMe 3a4éra MPOBOJIUTCS MO pe3ysibTaTaM
BBIMTOJIHEHUSI BCEX BMJIOB Y4eOHOW palOoThl, MPETyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JaHHOM
JUCLUIUIMHE (MOAYII0), IPU 3TOM YYUTHIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OLEHKa CTENEHH NOCTH)KEHUS O0YYaloUMMMCS IUIAHUPYEMbIX pPe3yJIbTaToB
oOyueHuss MO AMCHMIUIMHE (MOJIYJI0) HPOBOAMTCS MPENoJaBareieM, BEIYIIUM 3aHSATHS IO
JUCHUIUIMHE (MOIYJII0) METOJIOM 3KCHEpTHOM onieHKH. 1o nToram mpoMexyTouHO# aTTecTaluu Mo
JTUCHUILIMHE (MOIYIIO) BHICTABIISIETCS OLIEHKA «3aUTEHOY WIIN «HE 3aYTEHO».

K mpomMexxyTouHO# aTTecTaluu 10MyCKatTCs TOJBKO CTYJEHTHI, BHITOJHUBIINE BCE BUABI
yueOHOl paboThl, TPEeayCMOTpEeHHBIE pabodeil mporpamMmoi 1o guciuiinHe «PoOoThl 1
POOOTOTEXHUUYECKUE YCTPOHUCTBAY
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Bun pabotst @®opMa OTYETHOCTH U TEKYILLErO0 KOHTPOJIS
ITpaxTuueckue OdopmiieHHBIE OTYETHI, B KOTOPBIX BEPHO IMOJCUYUTAHBI 3HAUYCHUS,
paboThI IIPAaBWJIBHO  CACJIaHbl  BBIBOABI, C  OTMETKOM  IIPENOAABATEII

«OTIMYHO/XOPOLIO/yIOBIETBOPUTEIBLHO.

JlaGopatopHas pabora | OpopMiIEeHHbIE OTUETHI, B KOTOPBIX OTOOPa’KEHBI BEPHO MPOJICIaHHbIE
OMBITHI, CIEIaHbl I'PAMOTHBIE BBIBOJBI, ¢ OTMETKOM IpPENONaBaTess
«OTIMYHO/XOPOLIO/yIOBIETBOPUTEIBLHO.

Pedepar [TpoaykT camMocCTOATENbHON pabOThl CTYJOEHTa, IPEICTABIISIONUINHA

co00il KpaTkoe WU3JI0XKEHHE B MUCbMEHHOM BHUJE IOJTYYEHHBIX
pE3yJIbTaTOB TEOPETMUYECKOTO aHAINW3a OIPENEICHHOW HayudyHOU
(yueOHO- uCClIeIOBaTEeNbCKON) TEMBI, TNl aBTOP PACKPBIBAET CYTh
UCCIIeTyeMOH MPOOJIEMBI, TPUBOIUT PA3INIHBIC TOUKH 3PEHHUS, 2 TAKKE
cOOCTBEHHBIE B3TJIS,Ibl HA HEE.

7.2  Ikaaa v KpUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHH

7.2.1 Illkana oneHMBaHUA MPAKTHYECKUX PadoOT

[Ixana oneHUBaHUA

Orncanue

OTIn4HO

BoinonHens! Bce BUbl yueOHOM pabOThI, IPEyCMOTPEHHbIE YUeOHBIM
m1aHoM. CTyIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHMUW, YMEHHH,
HaBBIKOB TNPHUBEACHHBIM B TaOJMIIaX T[OKa3aTesieil, onepupyer
NPUOOPETEHHBIMU 3HAHUSMM, YMEHUSAMH, HABBIKAMH, NPUMEHSAET UX B
CUTYalUsX MOBBILIEHHON CII0KHOCTH. [Ipu 3TOM MOTYT OBITh JOIYILEHBI
HE3HAUUTENIbHbIE  OMIMOKM,  HETOYHOCTH,  3aTPyAHEHUs  MpuU
AQHAJINTUYECKUX OIEepalusX, MepeHoce 3HaAHWW M yMEHUN Ha HOBBIE,
HECTaHJapTHBIE CUTYalUH.

Xoporo

BoinonHeHs! Bce BUAbl yueOHON pabOThI, MPEAYCMOTPEHHBIE YUEOHBIM
IUTAHOM, C HE3HAYUTENIbHbIMU HepoueTaMu. Bo3MOXKHBI OIIMOKH B
o opMIIeHHH, BBIBOJAX, TPYAHOCTH B MOJCUETE BEIUYHUH.

yI[OBJ'IeTBopI/ITCJ'IBHO

BrinonHeHs! Bce BUJIBI yueOHOM paboThl, IPEayCMOTPEHHBIE Y4eOHBIM
IUTAHOM, C 3HAa4YMTENbHBIMU oOlIMOKaMu. HenpaBuibHO MOACYMTAHBI
HEKOTOpBIE BEIMYUHBI, BBIBOJI CPOPMYIUPOBAH A0OCTPAKTHO U HE COBCEM
KOPPEKTHO.

HeynosnerBopurensHO

He BbimonHen oxuH wuiau  Oosee  BHJOB  y4eOHOM  paboTHI,
MPEeIyCMOTPEHHBIX y4eOHbIM TulaHOM. CTyIeHT JIeMOHCTPHUPYET
HETOJHOE COOTBETCTBUE 3HAHWM, YMEHUH, HaBBIKOB NMPUBEICHHBIM B
TabnuIax Tmoka3areiei, JOMYyCKAITCS 3HAYUTEIbHBIE  OIIMOKH,
NPOSIBISIETCS.  OTCYTCTBHE 3HAHWM, YMEHHH, HaBBIKOB 10 psay
MOKa3aTeJe, CTYJCHT HCIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHS TPU
OTIEPUPOBAHUH 3HAHUSAMH W YMEHHSMH TPU HX MEPEHOCE Ha HOBHIC
CHUTYaIIH.

7.2.2 lllkana ouennBaHus pedepara

\ Ikama oneHUBaHUA

\ Ormcanue
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3aureHo

BeimonmHensl Bce TpeOoBaHMs K HANKMCAHUIO W 3amure pedepara:
o0o03HaueHa npobieMa 1 000CHOBaHA € aKTyalIbHOCTh, CIIeNIaH KPaTKUii
aHaJIM3 Pa3UYHBIX TOYEK 3PEHUS HAa pacCMAaTPUBAEMyIO MpobiIemMy u
JIOTHYHO HM3JI0KEHA COOCTBEHHAs MO3UIIHS, C(OPMYyITUPOBAHBI BBIBOIHI,
TeMa PacKphITa MOJTHOCTHIO, BhIZICPkKaH 00BEM, COOTIOICHBI TPEOOBAHMS
K BHEHmIHEMY OQGOpPMIICHUIO, JaHbl MpPaBWIbHBIC OTBETHI  Ha
JIOTIOJTHUTEIIHLHBIC BOTPOCHI, MOJTOTOBIICHA MPE3CHTAIIHS.

He 3auteno

Tema pedepara He packpbiTa, OOHAPYKUBACTCS CYIIECTBCHHOE
HEMOHUMAaHUE TPOOIEMBI.

7.2.3 lllkana oneHUBaHUs J1a00PATOPHBIX padoT

[Ikama oneHUBaHUA

Ornucanue

OTiIuyHOo

BbimosiHeHbI BCe TpeOOBaHUS K HAMMCAHUIO M 3aIIUTE JTaO0PaTOPHBIX
pabot: TpamoTrHO odopmileHa paboTa, BEPHO CJIEIAHBI BBHIBOJEI,
naboparopHas paboTa BBIIIOJHEHA C YUETOM MPaBUIT O€30MaCHOCTH U 110
METOAMYECKUM YKA3aHUSIM MPEIIOaBaTEIs.

Xopomio

BrimonneHs! Bce BUJIbI yLIC6HOI71 pa6OTBI, NpeaAyCMOTPCHHBIC yqe6HbIM
IIJIaHOM, C HC3HAUYUTCIBHBIMU HCIOYCTaMH. Bo3MOXHBI OIIMOKH B
O(l)OpMJ'IeHI/II/I, BbIBOJIaX, TPYAHOCTU B IIOACUCTEC BCIIMYUH.

Y 10BIIETBOPUTENBHO

BoinonHeHs! Bce BUbl yueOHON pabOThI, IPEAYCMOTPEHHBIE YUEOHBIM
IUTAHOM, C 3HAYUTEIbHBIMM OIIMOKamMu. HenpaBUIbHO MOACUUTAHBI
HEKOTOpBIE BEJIMYUHBI, BbIBOJ CHOPMYIUPOBAH a0CTPAKTHO U HE COBCEM
KOPPEKTHO.

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO

He BbimomHeHbl TpeOOBaHMS K 3alUTe M HAMMCAHHUIO JIAOOPAaTOPHON
pabotsl. He BbimonmHeHa oxHa mim Oonee paboT, MpeayCMOTPEHHBIC
paboueil mporpaMmbl

7.3  OueHo4YHbIE CPeACTBA

7.3.1. Texkymuii KOHTPOJIb

7.3.1.1 Tembl pedepaToB no qucuuinanHe «PodoTsl 1 podboToTeXHHYECKHE

ycTpoiicTBa»

1. OcHOBHBIE IPUHITUIIBI OTPEraTUPOBAHMS aBTOMATU3HUPOBAHHOTO 00Oy IOBaHUS B
TEXHOJIOTMYECKOM IIPOLIECCE.
2. CoBpeMeHHBIC KOHIICTIIINY aBTOMATH3AI[UH TEXHOJIOTHIECKOTO 000y TOBAHHS.

w

HCpCHeKTI/IBLI 663J’IIO,Z[HBIX IIpONU3BOACTB B XUMHYECKOMN MIPOMBIIIIJIICHHOCTH.

4. Konuenuusi MOIyJbHOTO MIPUHIIMIIA B TPOLECCaX MPOEKTUPOBAHUS aBTOMATHU3UPOBAHHBIX

IIPOU3BOJICTB.

5. HanpaBneHm[ IMOBBIIICHUA ITPOU3BOJUTCIIBHOCTH MAlIIMH-aBTOMATOB 1 AaBTOMAaTHYCCKUX

JIMHUAH.

6. PobOoToTexHMKa B XUMHUYECKUX IPOU3BOICTBAX.

7. Cucrembl ynpaBjIeHUs] MAIMH-aBTOMATOB U aBTOMaTHYECKUX JIMHUMA.

8. MaremaTtndeckas JOTHKa B MPOSKTUPOBAHUH THPABIMYECKIX CXEM MaIIH-aBTOMAaTOB.
9. PoTtopHbIe aBTOMATHI AJ151 IPOU3BOICTBA MITYYHOH MPOTYKIINH.

10. ITneBMaTHyUeCKuE U THAPABINYECKHE CPEICTBA ABTOMATUKY B MAIIMHHOM 000pY/IOBaHHH.
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7.3.1.2 Tembl npaKTHYECKHUX JIA0OPATOPHBIX PadoT nmo JucuuniuHe «PodoTsl u
PoOGOTOTEXHHYECKHE YCTPOICTBA)

TemaTnka MpakTUYECKHUX U JIAOOPATOPHBIX pabOT U3JI0KEHA B ITyHKTE 3.4.

7.3.2. I[IpoMexxyTOUYHASI aTTECTAIUSI

7.3.2.1. Bompochl K 3K3aMeHY N0 AucuuniuHe «Po0oTbl U podOTOTEXHUYECKHE
YCTPOHCTBa

1. Uneonorust mpoeKTUPOBaHUs aBTOMAaTU3UPOBAHHOTO 00OPYI0BAHUS MALLIMHHBIX IIPOU3BOJICTB
2. IIpuHIMIIBI TOTOYHOCTH TEXHOJIOTUIECKUX TPOLIECCOB.

3 [locnenoBarenbHOE M APAIIEIEHOE arperaTipoBaHNe MAllTiH-aBTOMATOB.

4 KoMOMHUPOBaHHOE arperaTMpoBaHue MaIlIMH-aBTOMATOB .

5 Bio4HO-MOYyTBHBIN TPUHIIUIT POSKTUPOBAHUS aBTOMATH3UPOBAHHOTO 000PYIOBAHUSL.
6 Teopust MPOU3BOAUTEIILHOCTH MAIIMH-aBTOMATOB U aBTOMATUYECKUX JIMHUI.

7 OcoOGeHHOCTH aBTOMATH3AIIMHM MALITMHHBIX TEXHOJIOIMUYECKHUX ITPOLIECCOB.

9 Knaccugukaius MaMHHOT0 000py/10BaHuU.

11 Dransl 3BOIIOIMHY aBTOMATU3MPOBAHHOT'O IPOU3BO/ICTBA.

14 IlenTpanu3oBaHHas U JELIEHTPAIM30BaHHAs CUCTEMBI YIIPABICHUS.

15 IIporpamupoBaHue TEXHOJIOTMUECKOTO IIMKJIa pabOThl MaIllMH-aBTOMATOB.

16 CpeznctBa HEMIPEPHIBHOTO U MOPLIMOHHOTO JO3UPOBAHUS MTOPOIIKOOOPA3HBIX MaTEPHAJIOB.
17 CpencTBa 103UpOBaHUS KUIKO-BA3KHX MaTe€pUalIOB.

21 Cpencra OpHEHTUPOBAHMS U 3arpy3KHU IITYYHBIX 00BEKTOB 00pabOTKH.

22 CTpyKTypHBIE CXEMBbI FMIPABINYECKUX CUCTEM MALIMH-aBTOMATOB.

23 Merto MaTeMaTHYeCKOM JIOTHKH B TPOSKTUPOBAHUHN THAPABINIECKUX CXEM.

25 OcHOBHBIE IPUHIIUTIBI TOCTPOCHHS PENCHHBIX THPABIMYECKUX CXEM.

27 XapakTepucTHKa MHEBMATHYECKUX CUCTEM U CPE/ICTB aBTOMATUKU MAIIIMH-aBTOMATOB.
28ITHeBMaTHUECKHE HCTIOJIHUTENbHBIE YCTPONUCTBA.

30 AHayoroBbIe BEIYHACIHTEIBHBIE U TPE0OPa3yIoIIie yCTPOMCTRA.

31 Anmaparypa yrpasieHus: CTpyHHOTO THIIA U €€ JIOTHYECKHE (PYHKITHH.

32 ba30Bble CXeMbl THEBMOIPUBO/IOB MAIIMH-ABTOMATOB U aBTOMATUYECKUX JIMHUH.

33 Crabunuzanusi mapaMmeTpoB paboueil cpebl B THEBMAaTUYECKUX CUCTEMAaX.

34 CaezneHus 0 POTOPHBIX MAIIMHAX U aBTOMATHYECKHUX POTOPHBIX JHMHUAX. PoTOpHO-
KOHBEMEpHBIE JINHUH.

35 KOHCTpYKINH TEXHOIOTHIECKUX POTOPOB MAIIMH-aBTOMATOB.

36 IIpuBOI MHCTPYMEHTAIBHBIX OJIOKOB TEXHOJIOTHIECKOTO POTOpA.

38 HampaBnieHwust pa3BUTHSI POTOPHON TEXHUKH.

39 O6nacTb MpUMEHEHHs U 0COOCHHOCTU POOOTOTEXHUKH B XUMUYECKUX U HEPTEXUMUUECKUX
POU3BOICTBAX.

42 TIpumepsl TUNIOBBIX KOHCTPYKIIHI POOOTOB U pOOOTU3MPOBAHHBIX KOMIUIEKCOB B
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43 TlpennocwUiku co3faHusi Oe3MIOAHBIX MPEANpPUATHH Ha 0aze MalluH- aBTOMAaToB M
ABTOMATUYECKUX JINHUI C KOMIUIEKCHOW CUCTEMOM yIPABJICHUS.



