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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHbBI
51.B.1B.01.02.05 ABTOMaT3npoBaHHOE yrnpaBrieHne TeXHOSIOrM4ecKMMmn rnpoueccamm
M3roToBIIEHUS NOSTYNPOBOAHUKOBOW 3JIEKTPOHUKMU

1. Kog u» HaumeHOBaHMe HanpaBrieHus noaroToBku/cneumnanbHOCTU:

09.03.02 UHpopmMaUuUOHHbLIE cucmemMbl U mexHos102uu

2. Mpodmnb nogroToBkK/cneymanmsauusa:

UHxeHepus uHgbopMaUUOHHbIX cucmeM U mexHosioauu

3. KBanudmkauusa BbinyckHuKa: bakasnasp

4. ®opma oby4eHun: oyHas

5. Kachenpa, oTBevarLan 3a peanmsaumio QUCLUNIIUHDI:
kagheopa pusuku meepdo20 mesia U HaHOCMpPyKmMyp

6. CocTtaBuMTENM NPOrpaMmmbi:
Bapkos KoHcmaHmuH AnekcaHoposudY, K.¢b.-M.H., cmapuwiull npenodasamersib

7. PexomeHpgoBaHa: HMC ®KH, npomokon Ne5 om 05.03.2024

8. YueOHbIN roa: 2027/2028 CewmecTp: 8



9.llenn n 3apayum y4e6HON ANCLUUNIIUHDBI

Llenbto  npenogaeBaHusi  AUCUMMNIMHBLI - SIBMSIETCA  O3HAKOMIEHME  CTYAEHTOB C
manyeckuMy NpUHUMNaMK MNonynpPOBOAHMKOBOM TEXHOMOMMM M OCHOBaMW aBTOMaTu3auuu
TexHonornyeckoro ob6opyaoBaHnsi NoMynPOBOAHUKOBON 3NEKTPOHUKMN.

OcHOBHOV 3apadvell OUCUMMIUHBI SIBNSIETCS MOATOTOBKA CTYAEHTOB ANSl pPelueHus
Hay4YHO-MCCNeaoBaTeNbCKMX U HayYHO-TEXHUYECKUX 3aa4 NonynpoBOAHUKOBOM TEXHOMOMUN.

B pesynbTate M3yyeHus Kypca CTyAeHT LOJDKEH:

3HaTb:

- hn3nM4eckne NPUHLMMNbLI U TEXHUYECKME CPEACTBA MUKPO- N HAHOTEXHOSOTUA;

- MPWUHUMNbI OEUCTBMS U OCHOBHblE XapaKTEPUCTUKM MUKPOMPOLECCOPHbLIX CPeacTB
aBTOMaTM3auMmn 4N NOCTPOEHNsSI CUCTEM YNpPaBReHus.

yMeTb: MONb30BaTbCsl CNocobGamy aBTOMATUYECKOrO PerynmpoBaHust TEXHOMOMMYECKMX
npoueccoB

10. Mecto y4yebHOM pAucumnnuHbl B cTpyktype OOI: [OucumnnuHa B1.B.09
ABTOMaTM3MPOBaHHOE  ynpaBfieHNe  TEXHOMNOIMYeCKMMW  MpoLeccamMn  U3roTOBIEHUS
NonynpoOBOAHNKOBON  3NIEKTPOHWKM  OTHOCUTCA K 4YacTh, OPMUPYEMON  YyYacCTHUKaAMM
obpasoBaTesnbHbIX OTHOLWEHNN Ba3oBoro 6noka b1.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/mMoaynio (3HaHUA, YMEHUs,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYEeMbIMU pe3ynbTaTaMuM OCBOEHUs 06pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Koa HasBaHne komneTeHuun Koa(bl) WHpmnkaTop(bl) MnaHupyemble pesynbTathbl
0by4eHus
MK-2 | PaspaboTka TpeboBaHui 1 MK-2.2 | dopmanusaums n | 3HaTb: MeToabl hopmanusauun
NPOEKTMpOBaHNe anropMtTMm3aums n anropuTMmn3auumn
nporpaMmHoro obecneyeHust NMocTaBfeHHbIX 3agadvy Ans | NocTaBfeHHbIX 3agad ang
pa3paboTkn nporpaMmMHOro | paspaboTku NPorpaMMHOro
koga Koga

YMeTb: NpoBOANTb
dopmanuaaumm n
anroputTMumsaumio
nocTaBfieHHbIX 3a4auy Ans
pa3paboTku NnporpaMMHOro
Koda

Bnagetb: metogamm
dopmanuaaumm n
anropMTMmu3anmm
nocTaBneHHbIX 3aga4 AN
pa3paboTku NporpaMMHOro

Koga
12. O6beM AMCUUNNUHBI B 3a4€THbIX eanHuuax/yac 3/108
Popma NPoOMEXYTOHYHON aTTeCcTalum _3a4eT_C OLIEHKON
13. TpyRoeMkocTb No Buaam y4yebHon paboTbl
TpyaoemMKoCTb
Bug yuebHon paboThbl o cemectpam
Bcero 8 cemecTp
KoHTakTHas paboTta 72 72




nexkumm 36 36
B TOM 4mcne: npakTnyeckune - -
nabopaTtopHble 36 36
CamocTtosaTenbHasa paboTa 36 36
[MpomexyToyHas atTecrtaums — —
NT1oro: 108 108




13.1. CopepkaHmne AUCLUMNIINHBI

Ne HanmeHoBaHue pasgena

Copepranue pasgena gMcumninHbl
n/n AVCLUMMIIVHDI Aep pasga avc

1. llekuunn

1.1 | Pasgen 1 BBefeHue B NONynpoBOOHNKOBYO TEXHOMNOIMIO. PU3nyeckme NpuHLMNLI U
TEXHUYECKNe cpeactsa MUKPO- U HAHOTEXHOOrMIM

1.2 | Paspen 2 Knaccudpurkaums, npyHLMn 4ENCTBUSA Y OCHOBHbIE XapaKTePUCTUKN
MMKPOMPOLIECCOPHBIX CPEACTB aBTOMaTM3auumn Ans NoCTPOEHUsI CUCTEM
ynpasneHuda. Obwme npobnembl Bbibopa 6a30BbIX CpeacTB
aBTomaTmsauun. Cuctembl aBTOMaTU3aLMN TEXHONOMMYECKNX MPOLLECCOB.
YCTPOWCTBO CBA3M C TEXHONOIMYECKON ycTaHoBKoM. ObpaTHasa cBsA3b U ee
BMMSHME Ha MOKasaTenu u XxapakTePUCTMKN aHaIoroBbIX 3NIEKTPOHHbIX
YCTPOWCTB

1.3 | Pasgen 3 M3yyeHne BakyyMHbIX cucTeM. CUCTEMbl OTKaYKK, U3MEPEHUs daBrneHus,
GNOKUPYIOLLMX 3aCrNoHOK. ABTOMaTMYEeCKoe perynmpoBaHue npoLieccos
BaKyYMHOWN OTKa4Yk1 1 U3MEePEHUs AaBMNeHus.

14 Pas,u,en 4 M3yueHune cucteM BakyyMHOro HamblfneHus NoKpbITUA. CucTeMbl €
ANEeKTPOHHbIMN U NOHHBIMW My4KaMu, HarpesaTenbHbIMU 3IeMeHTaMu,
rasoBbIMW CEHCOpaMK1, AaTynkamm TemnepaTypbl. 3yyeHne cuctemsl
aBTOMaTUYECKOro N3MepPEHNd U perynmpoBaHna pacxoaa XuaKkocTu, rasa,
a TakkKe TEMMNePaTYpPHOro pexunma. YnpaBneHne TEXHONOrMYeCKnm
LIMKNOM

1.5 | Pasgen5 M3yueHune npouecca n obopynoBaHnst ANEKTPOXMMUYECKOTO TPaBIEHUS.
M3yyeHne cuctem aBTOMaTUYECKOrO perynmpoBaHus npowlecca
3M1EKTPOXMMMUYECKOIO TpaBNeEHMUS

2. JlTabopaTopHble 3aHATUSA

3.1 | llabopaTopHas paboTa 1 ABTOMaTM3auns Nnpouecca BakyyMHOMN OTKaYKu

3.2 | NabopaTtopHas paboTta 2 MocTpoeHne cucTeMbl aBTOMATUYECKOTO PEryrMpoBaHnsi BaKYyMHOMO
HanblneHus

3.3 | JlabopaTopHas pa6ota 3 | OtpaboTka TeXHOMNOMMM SNEKTPOXMMUYECKOrO TPABIIEHMS! C MOMOLLLIO
aBTOMaTU3MPOBAaHHON CUCTEMbI YNpPaBIeHUs

13.2. Tembl (pa3aenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHATWI (KONIMYECTBO YacoB)

Ne HavmeHoBaHue Temsbl CaMoCTosTenbHas
n/n (pasgena) gucumnnuHel | Nekuun Mpaktnyeckue | JlabopaTopHble paGoTa Bcero
1. | Pasgen 1 6 6 12
2. | Pasgen 2 6 6 12
3. | Pasgen 3 6 12 6 24
4. | Paspen 4 12 - 12 12 36
5. | Pasgen 5 6 12 6 24

Wtoro: 36 - 36 36 108

14. MeTogu4yeckne ykasaHus Ans 06y4aroLWwmxcs No 0OCBOEHUIO AUCLUMNIINHDI

N3yyeHne pgucumnnvHbl  «ABTOMATU3MPOBAHHOE  yMpaBIiEHNE  TEXHOJOTMYECKUMMN
npoueccamm  MU3roTOBMEHUS  MONYNPOBOAHWKOBOW  3MEKTPOHWMKM»  npegycmaTpuBaeT
ocyLlecTBrneHne y4ebHON OeATeNnbHOCTU, COCTOSLWEN M3 OBYX YacTen: obydyeHus CTyaeHTOB
npenogaBaTenieM M CaMOCTOATENbHOW Y4eOHOM AeATEeNbHOCTM CTYAEHTOB MO  U3YyYeEHMUIO
ANCUUNIINHBI.

B yyebHOM npouecce wncnonb3yloTca crneaywowme obpasoBaTtenbHble TexHorornu. [1o
obpasoBaTenbHbIM  (OpMaM: FeKUMU; NpaKTUYeCKue 3aHATUS; JlabopaTopHble 3aHATUS;
nHauBmayanbHole 3aHATMS. 1o  npeobnagawowmm metogam WM npuemam  obydeHus:
006 BbACHUTENBHO-UNMOCTPaTUBHbIE (0OBSACHEHME, NOKa3—4eMOoHCTpaums ydyebHoro matepuana
U Op.); akTBHble (aHanu3 y4ebHOM W Hay4yHOW nMTepaTypbl, COCTaBfIEHME CXEM U Ap.) U
WHTEPaKTMBHbIE, B TOM 4uCfe W rpynnoBble (B3aumMHoe obyyeHne B dhopme noaroToBKU W
obcyxaeHus [oknagoB); MHGOPMALUMOHHBIE; KOMMbIOTEPHbIE; MynbTUMeaunHble (paboTa ¢
caTaMn akageMuUyeckux CTPYKTYp, HayYHO-UCCrneaoBaTernbCKUX OpraHu3auun, 3neKTPOHHbIX




onbnuoTek n ap., paspaboTka npe3eHTaummn, cCoodLLEHNN N OOKNAAoB, paboTa ¢ 3NEeKTPOHHbLIMK
obyyvaoLwmmm nporpammMamn un T.n.).

[MoaroToBka K Nekunsam siBnseTcs OgHUM U3 BUAOB CaMOCTOSATENbHON paboTbl CTYAEHTOB.
Utobbl xopowo oBnagetb Yy4yebHbiIM Martepuanom, Heobxoaumo BblpaboTaTb HaBbIKM
npaBuiibHON W nnaHoMmepHon paboTtbl. [lepea HavanomM NEKUMOHHbBIX 3aHATUM  Hago
NpOCMOTPETb BCE, YTO ObINO caenaHo B npeablaywmin pas. 3TO NO3BOMUT COCPEAOTOUUTH
BHVMMaHWE N BOCCTAHOBUTb B NaMsTU YXe MMetoLnecs 3HaHus No gaHHomy npeamety. Kpome
TOro, TakoM MeTo MOMOXET Jydlle 3arnoMHUTb Kak cTapoe, Tak U HOBoe, Yriybut noHMmaHue
TOro 1 Apyroro, Tak Kak Npu 3TOM yCTaHaBMMBaKTCA CBA3N HOBOIO CO CTapbIM, YTO SBNSETCS He
TONbKO 06s3aTenbHbIM, HO M OCHOBHbLIM YCrioBMEM rrybokoro osnageHus martepuanom. Yem
AetanbHee M3yvyaemoe accoummpyeTcs C U3BECTHbIM paHee, TeM MNpoOYHee CcoxpaHseTcs B
namaTn n GeiCTpee BCNOMHUTB, Koraa TpebyeTcs.

MpucTynaga K M3y4eHUIO HOBOro Martepuana, HeobxogumMo CcocpefoTouUTbCs, T.e.
CKOHLEHTPUPOBaTb BHMMaHME W He OTBMEKaTbCA OT BbINOMHAEMON paboTbl, MOMHSA, 4YTO
XenaHwe 3arnoMHUTb SBMSIeTCA rapaHTuen YycnewHon paboTbl, OTCYTCTBME Xe BONM K
3arMOMUHaHUIO CHWXaET adheKT BOCNPUATUS.

CnegyeT nMOMHUTL O TOM, YTO 4epe3 JfeKuuio nepefaeTcs He  TOSbKO
CUCTEMATU3NPOBAHHLIN TEOPETUYECKUIA MaTepuarn, HO W MOCTUraeTcsa MeToAuKa Hay4YHOro
nccnenoBaHMss U yMeHWe CaMOoCTOSTeNbHO paboTaTb, aHanu3MpoBaTb pPasnUYHOro poaa
ABNEHUS.

3anucbiBaTb Ha NekuMM HeobxoaMMOo rnaBHOE, He CTPEMACH 3adMKCUpPOBaTh BCE CMOBO B
cnoBo. BbibpaTb xe rmaBHoe 6e3 NoHMMaHWUs NpegMeTa HEBO3MOXHO. Hanuune cobCcTBEHHOrO
KOHCMeKTa neKuMi MO3BONSeT elle pa3 03HAKOMWUTbCH, NpoaymaTb, pas3obpaTtbCsi B HOBOM
mMaTepuarne, Tak Kak He4OCTaTO4YHO XOPOLLO NMOHATbIE BO BPEMSI FIEKLMM MOMOXKEHNSI MOTYT ObITb
BOCCTaAHOBSEHbl B NaMATW, COMOCTaBfieHbl C APYIMMW, OOAYMaHbl, AOMOSHEHbl, YSCHEHbI U
paclwmpeHbl C nNomMowbio Yy4yebHoM nuTepaTtypbl. 3anucu ABNAKTCA nocobusmn  ons
NMOBTOPEHUS, AAKOT BO3MOXHOCTb OXBATUTb COAEPKAHMNE NEKUMM 1 BCETO Kypca B LIENOM.

Mpn 3aTOM XOpOoLIO OBNageTb coaepXKaHNeM nekumm — 370:

- 3HaTb TEMY;

- MOHMMAaTb 3HA4YeHMEe U BaXXHOCTb ee B JaHHOM KypCe;

- YeTKO NpeACcTaBNATb NNaH;

- YMETb Bbl4ENUTb OCHOBHOE, MaBHOE;

- YCBOWUTb 3HAYEHME NMPUMEPOB U UNIOCTPaLNN;

- CBSI3aTb BHOBb MOJly4YeHHbIE CBEAEHUS O NpeaMeTe Unun SBNEHNN C YXKe UMEIOLLMMUCS;

- NPEeACTaBNATb BO3MOXHOCTb M HEO6XOAMMOCTb NPUMEHEHMUS NOMNYYEHHbIX CBEAEHUN.

CyuiecTByeT HECKONbKO ObLLMX NpaBuni paboTbl Ha NEKUNN:

- NeKuMmM No Kakgomy npegMmeTy 3anucbiBaTb YAoOHee B OTAENbHbIX TETPaasix, OCTaBNsAs
LUMPOKKME NONSA ANs NOMETOK;

- K MPOCNyLWMBaHUIO NeEKUMA crnefyet roToBUTbCHA, YTO MNO3BOMUT B MpoLecce nekuuu
OTAENUTb rMaBHOE OT BTOPOCTENEHHOIO;

- NeKuMm HeobxoaMMOo 3anucbiBaTb C CAMOro Havana, Tak Kak OHO 4YacTo OblBaeT KITYOM
KO BCEWN TEME;

- TaK Kak [OOCMOBHO 3anucaTb feKUMI HEBO3MOXHO, TO HeobXoaMMO B KOHCMNEKTe
oTpaxaTb: (POopMynbl, onpefeneHusi, CXembl, TPyAHble MecTa, MbICNKU, NpuMepbl, akTbl U
MONOXEeHUs OT KOTOPbIX 3aBUCUT MNOHWMaHWE T[NaBHOrO, HOBOE W  HE3HaKoMOEe,
HeonybnMKoBaHHbIE JAaHHbIE, MaTepmuan OTCYTCTBYIOLWMI B y4eBHMKax 1 T.n.;

- 3anucbiBaTb HAAO CXaTo;

- BO BpeEMS NEKUUN BaXHO HENpPepbIBHO COXpPaHAaTb pabouyylo YCTAHOBKY, YMCTBEHHYHO
aKTUBHOCTb.

N3yyeHne TeopeTnyeckoro matepmana B JaHHOM Kypce He OorpaHMy4mBaeTcs NOArOTOBKOM
K nekuusim n paboTon Ha OaHHOM BuAe 3aHATMW. JIeKUMOHHasi 4acTb Kypca OpraHu4ecku
B3aMMOCBSA3aHa C MHbIMW Buaamun paboT: HanucaHueM pedepaToB, y4acTmem B nabopaTtopHbIX



3aHATUSAX, NOLrOTOBKOM WM cCAAvYel dK3aMeHa Mo AUCUMMNINHE, B CTPYKTYPE KOTOPbIX TaKke
BonbLloe 3Ha4YeHne nMeeT caMocTosTenbHasa paboTa cTygeHTa.

CamocToaTenbHas paboTta oby4yalolmxcs Hapsay C ayauTopHoOW npeacraBnseT OOHy u3
dopm y4ebHOro npouecca M SABMASETCHA CYLIECTBEHHOM €e 4YacTbito, 4TOo Haubonee spkKo
npeacTaBneHo B npouecce noarotoBkn 6akanaBpos. [locnegHee oOycrnoBneHo TeM, 4TO
camocTtosaTenbHasi paboTa npegHasHadeHa Ans POpMUMPOBaHMS HABbIKOB CaMOCTOATENbHOM
paboTbl Kak BooOLle, Tak U B y4ebHON, Hay4yHOW OEeATENbHOCTU, hOpMMPOBaAHNE N pa3BUTUE
CNocoBHOCTN MNpuvHMMAaTb Ha cebs OTBETCTBEHHOCTb, CaMOCTOATESNbHO pellatb npobnemy,
HaxOANTb KOHCTPYKTUBHbIE PELUEHUS, BbIXOA N3 KPU3NUCHOWM CUTyauun 1 T.4.

CamocTosaTenbHas pabota hopMUpyeT CaMOCTOATENIbHOCTb HE TOMbKO KaK COBOKYMHOCTb
YMEHMIA N HaBbLIKOB, HO M KakK YepTy XapakTepa, UrpatoLLyro CYLLECTBEHHYO poJSib B CTPYKTYpe
MIMYHOCTM  COBPEMEHHOro  creuuanucta Bbicwen kBanudpukauun. OHa  BOCNUTbIBaAET
CaMOCTOATENbHOCTL KakK 4epTy Xapaktepa. Hukakume 3HaAHWSA, MOMNyYeHHble Ha YPOBHE
MacCMBHOIO BOCMPUATUSA, HE CTaBne 06bekToM COOCTBEHHOM YMCTBEHHOW MW MPaKTUYECKON
paboTbl, HE MOrYT CYUTATbLCA NOASIMHHBIM LOCTOSHNEM YEroBeEKa.

[aBass BO3MOXHOCTb pacwmpsaTb KU oborawaTb 3HaAHUSA, YMEHUS MO UHOVBUAOYANbHbIM
HanpaBfeHusM, camocTosaATenbHas  pabota  obyyatouierocs no3sonseTr  cosgaTb
pPa3HOCTOPOHHMX cneumanuctoB. B npouecce camocTtoaTenbHon paboTbl passumBatoT
TBOpPYECKME BO3MOXHOCTU Oby4varowlerocs, npu 3TOM camocCToATeNbHasa paboTa 3aBepluiaeT
3aja4vn Bcex BMAOB y4ebHon paboTbl.

CamocTosaTenbHasa paboTa - 3T0 NnaHupyemas paboTta obydaromxcs, BbINosHAEMasa no
3a[aH1o 1 Npu MeToaudeckoM pPyKOBOACTBE npenogaBaTens, Ho 6e3 ero HenocpeacTBEHHOro
yyacTtus. lNNpenogaBatenb, BeAylMn 3aHATUSA, OpraHU3yeT, HanpaBnseT CaMOCTOATENbHYH
paboTy oby4vatromnxcs 1 okasblBaeT UM Heobxogmmyto nomollb. OgHako CaMOCTOATENbHOCTb
obyvarowmxca [OrKHa npeBblwate 06bem paboTbl, KOHTPONMPYEMOW npenogaBaTenem
paboTbl, U UMETL B CBOEW OCHOBE MHAMBMUAOYANbHYIO MOTUBALMIO 0By4vatoLerocst No Nony4YeHuto
3HaHUN, HeobXxoaAMMbIX M OOCTaTOuHbIX Ans Oyayuwen npodecCuoHanbHOW AeATeNbHOCTU B
n3bpaHHon cdepe. lNpenogaBaTtens nNpyM HeOBXOAMMOCTM MOXET OKasbiBaTb COOENCTBME B
BblpaboTKe M  KOppekuun OaHHOW  MOTMBaUMKW, fexalwehm B OCHOBE MOCTPOEHUS
CaMOCTOATENbHON AEeATENbHOCTU OOy4varloWerocss Mo U3YYEeHU AUCUUMNNUHBI, MOMYyYEHUIO
Heob6XxoANUMBbIX 3HAHUI N HABLIKOB.

MonyyeHne o6Gpas3oBaHMs npegnonaraet oOyvyeHWe peLlieHuo 3agady  onpeneneHHon
chepbl geatenbHocTn. OpHako, kak Obl xopowo He obydanucb obyyarowmecs crnocobam
pelweHns 3agady B ayamtopuu, copmMumpoBaTb CpeacTBa MNPaKTUYECKOW OeATENbHOCTU He
yAacTCs, Tak KaK Kaxkabl cnydanm npakTukm ocobbii u Ansa ero pelleHust cnegyeT BbipaboTaTb
0cobbIN NPodeCCUOHANbBHbIN CTUMb MbILLIIEHWS.

OcHOBOM CaMOCTOATENBHOM PabOTbl CRAYXUT Hay4YHO-TEOPETUYECKUI KypC, KOMMIEKC
Nnosly4yeHHbIX obyyatrowmmes 3HaHnin. OCHOBHON, Hanbonee 3KOHOMUYHON POPMON NOMYYEHNA U
YCBOEHUSI MHOPMaLMK, TEOPEeTUYECKUX 3HaHWMMA B BYy3e SABMSETCS NeKkuusi, no3sBonstouias
BOCMNPUHATb 3HAYUTENBHYIO CYMMY OCHOBHbIX 3HAHWUN N MOTOMY CMOCOOCTBYHOLLASA NOBbLILLEHNIO
NpoAyKTUBHOCTU BCeX Apyrmx oopm y4ebHoro tpyaa.

Pesynbtatr 00y4eHnsas un camocToATenbHon paboTbl obyvaloweroca npeagnonaraeT
Hanuune criegyoLwmMx COCTaBNSOLWMX:

- MOHUMaHWE METOAONOMMYECKMX OCHOB NOCTPOEHNS N3yHaeMblX 3HAHWUN;

- BblA€eHne rmaBHbIX CTPYKTYp y4eBHOoro Kypca;

- bopmmpoBaHme cpeacTB BblpaXeHUs B JaHHOW obnacTy;

- MOCTPOEHME METOAMK PELLEHNS 3a4ay U OpueHTauun B npobnemax (cutyaumsx).

CamocTosTenbHas pabota CTyAEHTOB Npy U3y4YeHUU OUCUMNIUHBI « ABTOMATU3NPOBAHHOE
yrnpaBreHue TEXHOSOrM4YeCcKuMmn npoueccamm N3roToBMEHUS nonynpoBOAHNKOBOM
9NEKTPOHMKMY» BKMOYaeT B cebs: noarotoBKy M yvacTue B U3yYeHUUM TeopeTU4ecKOoW 4acTu
Kypca, BbINONMHEHME nabopaTopHbIX W KypcoBbiXx paboT, noabop, u3yyvyeHwe, aHanus u
KOHCMNEKTMPOBaHNE PEKOMEHAOBAHHON NuTepaTypbl, NOATOTOBKY K 3a4eTy.



CamocTosiTenbHas paboTta CTygeHTa npu U3yyYeHun OUCUMNINHBI «ABTOMaTU3NPOBAHHOE
ynpaeneHue TEXHOJTOrMYeCKUMU npoueccamu N3roToBMEeHUS nonynpoBOAHNKOBOW
SNEKTPOHUKNY BKITHOYaeT B cebs:

N3yyeHne TeopeTUYeCcKom YacTu Kypca — 12 yacos
NnoaroToBKy K labopaTopHbIM 3aHATUSM — 12 yacos
HanucaHne oT4yeToB Mo nabopatopHbiM paboTam — 12 yacos
nToro — 36 yacos

15. lMepeyeHb OCHOBHOM W [OOMNOJIHUTENILHOW nUTepaTypbl, PECypCOB WHTEpPHeT,
Heo6X0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHas nutepaTypa:

Ne UcTouHuk
n/n

WrHaTos, A. H. HaHoanekTpoHuka. CocTosiHMe 1 nepcnekTuBbl pa3Butus : ydebHoe nocodume / A. H. UrHaTos.
1 — 2-e n3a. — Mocksa : PJIMHTA, 2017. — 360 c. — ISBN 978-5-9765-1619-9. — TeKCT : 3NeKTPOHHbIN //

JlaHb : anekTpoHHO-6nbnuoteyHasa cuctema. — URL: hitps://e.lanbook.com/book/106861 (gaTa obpalieHus:
24.12.2020). — Pexum goctyna: ans aBTopus. Nnosib3oBaTenen.

Lanumosa K.B. ®nsmka nonynpoBogHUKoB : y4ebHuk / K.B. Lanumosa .— N3a. 4-e, ctep. — CI16. [ ap.] :
2. | NNanb, 2010 .— 390, [1] c. : n. — (YuyebHukun ans By3oB. CneuunansHasa nuteparypa) // Usgatenbcteo
«J1aHb» : OnekTpoHHO-OMbNuTedHas cuctema. — URL : http://e.lanbook.com

BriopuH, B. A. ABTOMaTn3npoBaHHbIe CUCTEMbI YNPaBeHNs TEXHONOrM4ecknmMmm npoueccamu. NporpammHo-
TEeXHUYEeCcKMe Komnnekcol : ydebHoe nocobue / B. A. BriopnH. — CaHkt-letepbypr : CM6ITITY, 2007. — 232
3. | c.— TekcT : anekTpoHHbIN // NaHb : anekTpoHHO-6mnbnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/60870 (gata o6paiieHns: 01.03.2022). — Pexum goctyna: Ans asTopus.
nornb3oBaTenen.

Monos., A. . ABTOMaT13aumsa NpoOM3BOACTBEHHbIX NMPOLIECCOB : y4ebHOo-meToamyeckoe nocobue / A. T1.
Monos, 1O. 1O. Komapos, T. . ®ona. — Mocksa : PYT (MUWNT), 2019. — 44 c. — TeKCT : anNeKTPOHHbIN //

4 JlaHb : anekTpoHHO-6mbnuoTteyHas cuctema. — URL: https://e.lanbook.com/book/175728 (gata obpalueHus:
01.03.2022). — Pexxum gocTtyna: Afs aBTopu3a. Nonb3oBaTenen.
ABTOMaTU3MpPOBAHHbIE CUCTEMBI YNPaBeHWs cneLmanbHoro HasHadyeHus : ydebHoe nocobue / B. H.
Kosnues, A. A. lNMpoTacos, A. B. LnpmaHos, C. B. KpengnH. — Mocksa : MI'TY um. baymaHa, 2020. — 214 c.
5. | — ISBN 978-5-7038-5429-7. — TeKCT : aneKTpOHHbIN // JlaHb : anekTpoHHO-6ubnmnoteyHasa cuctema. — URL:
https://e.lanbook.com/book/205889 (nata obpawermsa: 01.03.2022). — Pexvm goctyna: ons aBTopums.
nonb3oBaTenemu.
Oemunxos, K. E. BakyymHble cuctemsl : y4uebHoe nocobue / K. E. Oemunxos., H. K. HukynuH. — Mocksa : MI'TY
6 um. H.3. baymaHa, 2010. — 76 c. — TeKCT : aneKTPOHHbIN // JlaHb : aneKTpoHHO-6ubnmoTevHasa cnctema. —
" | URL: https://e.lanbook.com/book/52177 (naTta obpaiienns: 01.03.2022). — Pexxum goctyna: Ans asTopus.
nonb3oBaTenen.
OnekTpoxmmmyeckue npoueccol : y4ebHoe nocobue. — Mockea : MI'TY um. H.3. baymaHa, 2011. — 38 c. —
7 TekcT : aNeKTPOHHbIN // JlaHb : aNeKkTPoHHO-6MbnuotevHas cuctema. — URL:

https://e.lanbook.com/book/52559 (gata o6paiyeHns: 01.03.2022). — Pexum goctyna: Ans aBTopus.
nornb3oBaTenemu.

6) gononHuTenbHas nuteparypa:

Ne

MNCTOYHMK
n/n

YynuH, A. B. HTennekTyanbHble cCUCTEMblI aBTOMAaTU3NPOBaHHOIO yrnpasneHus : ydebHoe nocobue / A. B.
YUynuH. — Kemeposo : KemlY, 2016. — 108 ¢c. — ISBN 978-5-89289-951-2. — TeKCT : aNeKTPOHHbIN // JlaHb :
3MneKTpoHHO-6ubnmotevHasa cuctrema. — URL: https://e.lanbook.com/book/102654 (gata obpalieHus:
01.03.2022). — Pexxum gocTyna: Ans aBTopu3. NoNb3oBaTenew.

ABTOMaTU3MPOBAHHbLIE CUCTEMBI yripaBneHus: MeTtogmyeckne ykasaHus : MeTogudeckme ykasanus /
coctasutenu B. V. HesogHunumn, B. J1. PykaBuwHukoB. — CaHkT-INeTepbypr : CM6IY TA, 2021. — 44 c. —
2. TeKcT : aNeKTPOHHbIN // NaHb : aneKkTpoHHO-6MbnuotedHas cuctema. — URL:
https://e.lanbook.com/book/167054 (pata obpawerms: 01.03.2022). — Pexum goctyna: ons aBTopus.
nonb3oBaTenen.

OyxonenbHukos, . B. MarHeTpoHHbIe pacnbiuTenbHbIE CUCTEMBI : y4ebHoe nocobue / [. B.
OyxonenbHukoB. — Mocksa : MI'TY nm. H.3. BaymaHa, [6. r.]. — YacTb 1 : YCTpONCTBO, NpUHLUUMLI paboThl,
3. npumeHeHne — 2014. — 53 c¢. — ISBN 978-5-7038-3798-6. — TeKCT : aneKTpOHHbIN // JlaHb : 3aNeKTPOHHO-
6ubnmotevHas cuctema. — URL: https://e.lanbook.com/book/52087 (nata obpaiienus: 01.03.2022). —
Pexxum gocTyna: ons aBTopus. Nonb30BaTenen.



https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7664&TERM=%D0%A8%D0%B0%D0%BB%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0,%20%D0%9A%D0%BB%D0%B0%D0%B2%D0%B4%D0%B8%D1%8F%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus

Mwuxannosa, N. KO. SnekTpoxmMmmnyeckme TEXHONOrMM HeopraHMYeCcKmx BELLECTB : y4ebHO-MeToamyeckoe
nocobue / U. 0. Muxannosa. — Kupos : Batly, 2017. — 69 ¢. — TekcT : aneKkTpoHHbIN // J1aHb :
3NEeKTPOHHO-0MbnmoTedHasi cuctema. — URL: https://e.lanbook.com/book/164425 (pnata obpalleHus:
01.03.2022). — Pexum gocTtyna: ansg aBTopus. Nofib3oBaTenen.

B) MHPOPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumanbHble pecypchbl

NHTEpPHET)*:
Ne n/n Pecypc
1. www.lib.vsu.ru — 3HE BI'Y
2. http://journals.ioffe.ru

16. NMepevyeHb y4eOHO-MeTOANYECKOro obecneyvyeHns ANs CaMoOCTOATENIbHOW paboThbl

Ne n/n McToYHUK
1. http://www.lib.vsu.ru — 3HB BI'Y
2. http://www.edu.ru — ®egepanbHbin noptan «Poccuinckoe o6pasoBaHme»
3. http://journals.ioffe.ru

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble MNpu peanusauum y4ebHOM
OUCUMNNUHBLI, BKMOYasA [AOUCTaAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe O0Gy4YeHue):

B yuebHOM npouecce uncnonb3yTca crnepyowme obpasoBaTterbHble TexHonornn. [lo
obpasoBaTtenbHbiM opMaM: nekumn; nabopaTtopHble paboTbl, rPYNMNoOBbIE KOHCYMbTaLMW,
nHauBmayanbHole 3aHatvMs.  [lo  npeobnagawowmm  metogam U npuemam  obyyeHus:
06 BbACHUTENBHO-UNMOCTPaTUBHLIE (0ObSICHEHME, NOoKa3—a4eMOHCTpaums yyebHoro matepuana
W Ap.); akTuBHble (aHanu3 y4ebHOM M HayyHOW nuTepaTypbl, COCTaBIEHME CXEM W Op.) U
WHTEpPaKTMBHbIE, B TOM 4uCfe WM rpynnoBble (B3aumMHoe oOyyeHne B hopme noaroToBKU U
obcyxaeHus OoknagoB); MHAOPMAUMOHHLIE, KOMMbIOTEPHbIE; MyNbTUMeAUNHblE (paboTa C
caTaMn akageMU4Yeckux CTPYKTYP, HayYHO-UCCrneaoBaTerbCKUX OpraHu3auuin, 3neKTPOHHbIX
6mbnuoTtek n gp., paspaboTka npeseHTaumn, COObLLEHNN 1 OOKINaAoB, paboTa ¢ 3NEKTPOHHbIMMU
oGyyvarLmnmm nporpaMmMmamu u T.n.).

18. MaTtepuanbHO-TeXHUYECKOe obecnevyeHne AUCLUNIINHbBI:

JNNTaBopaTtopusa peHTreHOCNEeKTPanbHOrO U PEHTIEHOCTPYKTYPHOro aHanmsa (nab. 25, 26):

BakyymHas ycTaHOBKa TepMMUYECKOro ncnapexmsi Ha 6ase BYT1-2;

YcTaHoBKa BakyyMHoOro HanbineHusa YBH-711-3 (nab.25);

YCcTaHOBKa 3MEKTPOXMMMUYECKOTrO MONyYeHUs NOpUCTbIX MaTtepuarnos (nabd.25)

JTabopaTopus anekTpoHHon Mukpockonuu LIKIMHO BI'Y (nab. 7): pacTpoBbI 351IEKTPOHHbIN
mukpockon JEOL JSM-6380LV ¢ mukpoaHanmsatopom Oxford Instruments;

NabopaTtopua HaHockoNUU N HaHoTexHonorun (nab. 142): aTOMHO-CUIIOBOM MUKPOCKONM
SOLVER P47 PRO

Peanusauua AMCUMNAUHBI C NPUMEHEHNEM INEKTPOHHOrO OBYYEeHUs U ANCTaHUMOHHbIX
obpasoBaTenbHbIX  TEXHOMOMMN  OCYyLIeCcTBNAeTca 4Yepe3 obpasoBaTenbHblM  nopTan
"ONEeKTPOHHLIN YyHMBepcuTeT BIY".

19. OueHo4Hble cpeacTBa Ans nposeneHuA TeKymeﬁ n I'IpOMe)KYTO'-IHOﬁ aTrecTauumn

MopsiAoK OLEeHKN OCBOEHMS 0ByYatoLmmmcs y4eGHOro matepuana onpeaensietcs
coAepxaHMeM crieayLwmx pa3genos AUCLUMNIIUHBIL:

HanmeHoBaHue WugukaTop(bl
I_Il\ﬁ pasgena QUCLUMNIvHbI K?_:\ar;'((a;;aH n(ﬂzmmeﬁém) OueHouHble cpeacTBa
(mogyns) KoMneTeHummn
1. | Pasgen1 MK-2 MK-2.2 YcmHbil orpoc
2 Pasgen 2 MK-2 MK-2.2 YemHbil onpoc, KoHmponsHas paboma
3. | Pasgen 3 MK-2 MK-2.2 J1ab. pab Net,
4, | Paspen4 MK-2 MnK-2.2 J1a6. pab No2
5 Pasgen 5 MK-2 MnK-2.2 J1a6. pab Ne3, KoHmponbHasi paboma



http://www.lib.vsu.ru/

HanmeHoBaHue WHankaTop(bl)
(o]
,.',\;,_., pasfena AncumnniinHbl K%“&';?;;EH AOCTMXKEHUS OueHouHble cpeacTsa
(mopgyns) KOMNeTeHummn
MpoMeXxyTouHas aTTecTaums OTy4eT 0 BbINOSHEHUM NTabopaTOPHbIX
. paboT, oueHoYHbIe cpedcmea
dhopma KOHTPOrSt — 3a4€ET C OLIEHKOM npOMexymouHol ammecmauuu

20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKUe MaTepuanbl, onpeaensioLwue
npoueaypbl OueHUBaHUsA

20.1 TeKywMN KOHTPOJb YCNEeBaeMOCTH

TeKyLUMI KOHTPOSb yCreBaemMocCTy Mo AUCUUNSINHE OCYLLECTBIISETCA C MOMOLLbIO
crnegyroLwmnx OLEHOYHbIX CPEeACTB:

1) NNabopaTopHbie paboTbl

2) YCTHbI ONpoC Ha NEKUMOHHbIX 3aHATUAX

3) KoHTponbHas paboTa no TeopeTnyeckomn Yactm Kypca

MNMepeyeHb TeM NabopaTopHbLIX paboT:

1. JTabopaTopHas pabota 1 — ABTOMaTn3sauus npoLecca BakyyMHOMN OTKAYKM.

2. JTabopatopHas pabota 2 — [locTpoeHMe CUCTEMbI aBTOMAaTU4YECKOro
perynmpoBaHnsa BaKyyMHOro HanbineHusi. KOHTponb TOMWMHbI U MOBEPXHOCTHOW CTPYKTYpbI
HaHECEHHOro MOKPbITUS C MOMOLLIbKO aTOMHO-CMIOBOIO MUKPOCKONa.

3. JTabopaTtopHas pabota 3 — OtTpaboTka TEXHOMOIMMN 3NEKTPOXUMUYECKOTO
TPaBneHNnss C MOMOLLbIO  aBTOMAaTU3MPOBAHHOW  CUCTEMbl  ynpasneHusi.  KoHTpornb
NMOBEPXHOCTHOM CTPYKTYpbl HaHOMOPUCTOro KpeMHus, NONy4YeHHOro MeToaoMm

ANEKTPOXNMNYECKOIo TpaBlieHUA, Ha PpaCcTpoOBOM 3JIEKTPOHHOM MUKPOCKOMeE.

lNMpumep 3adaHus 0ns 8binonHeHUs nabopamopHol pabomel.
«JlabopaTtopHasa paboTta 1 — ABToOMaTM3aumnsa npouecca BakyyMHOW OTKAYKN.»

Llennb pabombi: N3yunTb npuHUmMn paboTbl CUCTEMbl aBTOMAaTMYECKOro perynupoBaHus
npouecca BakKyyMHOW OTKaYKW.

®opma koHmpossa: Onpoc B yCTHOM hopMe MO apxXUTekType chopMUPOBAHHOW CUCTEMbI
perynupoBaHns BakyyMHOW OTKaYku 1 pesynbTataM paboTbl peanvM3oBaHHOW NporpamMmbi.

Konuyecmeo omeedeHHbIx ayOumopHbIx Yacos: 12

CodepxxaHue pabomsi: [lonyunTb Yy npenogaBaTenss BapuWaHT 3adaHud, COCTaBUTb
NPUHUMNMANbHYI0 3IEKTPUYECKYIO U BaKyyMHYK CXEMY CUCTEMbl OTKa4yku, HanmcaTb KOA,
peanuaylowuin  COOTBETCTBYHOLLUMA  anroputM  OTKadku. [lpoBecTn  TeCcTupoBaHue
peanu3oBaHHOro  anroputma. [lpoaHanuaMpoBaTb  MOSMlyYeHHble  pe3ynbTaTbl U
cchopmynupoBaTb BbIBOAbI MO NpoaenaHHon paborTe.

lNpumep sapuaHma 3adaHusi: C ncnonb3oBaHMeM (PopBaKyyMHOro u TypboMoneKkynspHoro
HacoCOB peanusoBaTb Mporpammy OTKa4YkuM OO0 NpedenbHOro ocTaToyHoro Aaerenus 10°
MM.PT.CT. YHMBEpCcaribHOro BakyyMHOro nocra ¢ nomoLbio koHTposnnepa PIC18.

lpumepbl KOHMPOIIbHbIX BOMPOCOS:
1. [Jo kakoro npegenbHOro OCTaTOYHOro [AaBfieHWs MNO3BONSAET MPOU3BECTU OTKAYKY
PopBaKyyMHbI HAcoC?

2. [o kakoro npeaenbHOro OCTAaTOYHOrO [AaBfEHUA MO3BONSAET MPOU3BECTU OTKAYKY
TypboMOneKynapHbIn HAacoc?



Mo kaxxgon BbINONHEHHOW nabopaTtopHon paboTe OOMmKeH ObiTb NMpeaoCTaBneH OTYeT,
BKITIOYAKOLWNIA ONUcaHne U3nMYeCcKMx MNPUHUUMOB MU3yYaeMblX TEXHOMOTMYECKMX METOLOB M
CUCTEM, UCXOOHbIN KOA pa3paboTaHHbIX NporpaMMm M onMcaHme NofyvYeHHbIX pesynbtaTtoBs. 1o
OTYeTy npenogasBaTtenb BrnpaBe 3adaTb AOMNOMHUTENbHbIE BOMPOCHI AfS YTOYHEHMST YPOBHS
NoHMMaHNA maTepmana.

Mpu ycnewHoM BbINONHEHUN NnabopaTopHbIX paboT B TedeHne cemectpa pukcupyeTcs
BO3MOXHOCTb OLIEHUBAHNSI TOSNTbKO TEOPETUYECKON YacTu ANCLUMNIVHBLI B XO4€ NPOMEXYTOYHOW
aTTecTaumu, B NPOTUBHOM Clyyae NpoBepka 3afaHusi no nabopaTopHbIM paboTam BbIHOCUTCS
Ha 3auver.

YCTHbIA ONpPOC MPOBOAUTCS Ha FNEKUMOHHBLIX 3aHATMAX MO Temam/pasgenam OUCLMMNIUHGI.
MpaBurbHbIA OTBET OLEHUBAETCA Kak «3a4YTeHO», HenpaBWibHbIA UMM NPUHLMNUANBHO
HETOYHbIN OTBET «HE 3a4YTEHOY.

KoHTponbHas paboTa coaepXuT TeopeTuyeckne Bonpockl No TeMam/pasaenamMm AUCUUMNIIUHBI.
LLIkana oueHMBaHMA COOTBETCTBYET Tabnuue, NpuBeaeHHOM HUXKE.

MNpuBenéHHbIe HMXKe 3agaHUA peKoMeHAyeTCsl Ucnonb3oBaTb NpU  NpoBeAeHUU
AWarHoCTUYECKNX paboT oNnsl OLleHKU OCTAaTOYHbIX 3HAaHUM NO AUCLUNIINHE.

KomneTteHuusa MNK-2

3apaHusA 3akpbITOro TMNa

1. CBepXBbICOKMM BaKyyM Ha3blBaeTCsi Npu NpeaeslbHOM OCTaTOYHOM AaBIiEHUN B KAMEpE:
a) <10 mm.pT.CT.

6) <10 Mm.pT.CT.

B) <10 MM.pT.CT.

r) <1015 Mm.pT.CT.

2. Dnutakcus aTo...

a) OpueHTMpOBaHHbIA pPOCT CrOA Ha MNOBEPXHOCTM MOHOKpUCTanna, MnOBTOPSAOLErO
KPUCTanNMYecKkyro CTPYKTYPY NOASTOXKKN.

0) OpMeHTUPOBAHHbLIN POCT CIIOS.

B) POCT cnosi Ha NOBEPXHOCTM NonuKpucTanna.

r) PocT cnos, noBTOpsAOLWEro CTPYKTYpPY NOAMOXKKN

3. Kakue cpefgbl MCNonb3ylTCA 4alle Bcero Ans anuMTakcuasrbHOro pocTa B TEXHONoruu
NHTEerpanbHbIX MUKPOCXEM?

a) MasoBble.

0) Maposeble.

B) Naporasosble.

r) >Kngkue.

4. lNoporoBasi 3Heprusi pacnbifieHns

a) QHeprus, Npy KOTOPON NPOUCXOANT pacnbifieHne.
6) QHeprus, Npu KOTOPOM HAYNHAETCA pachblfieHne.
B) QHeprusi BbINeTaloLWmMx YacTu,.

r) QHeprna 6GombapampyoLwmx YacTul,.

5. TpaHCnopTUpYHOLWKWIA areHT aTo...

a) ITrobble anemMeHTbl N coeguHeHus, CNOCOBHbIE BCTyNaTh C TPAHCNOPTUPYEMbIM BELLECTBOM B
XUMUYECKYIO peakLumio.

0) JTtobble aneMeHTbl N CoeauHEHUs], CNOCOBHbIE BCTyNnaTb C TPAHCNOPTUPYEMbIM BELLECTBOM B
obpaTrMyto XMMUYECKYIO peakLmio, nepeBos ero B rasaoobpasHoe cocTosHue.



B) Jltobble anemeHTbl, CNOCOOHbIE BCTYNaTb C TPAHCMOPTUPYEMbBIM BELLECTBOM B XMMUYECKYHO
peakumio.

r) Jliobble coeguHeHusi, cnocobHbIe BCTYNaTb C TPAHCMOPTMPYEMbIM BELLECTBOM B 00paTtumyto
XUMUYECKYIO peaKLnto.

6. O6nacTb 3NEeKTPOHMKM, BKOYaoLaa co3gaHne npubopoB 1 YCTPOMCTB HA OCHOBE TBEPAO-
TENbHbIX HWU3KOPA3MEpPHbIX CTPYKTYp C XapakKTepHbIMM  TOMOMOMMYECKMMN  pasMepamm
anemeHToB MeHee 100 HM, Ha3bIiBaeTCA:

a) MUKPOINEKTPOHMKA

0) MUNNIMANEKTPOHMKA

B) HAHO3MEKTPOHUKA

) CUnoBasi ANeKTPOHMKa

7. OBbEeKT MOXHO HasBaTb HaHOCTPYKTYPOW (MNM HU3KOPA3MEPHOW CTPYKTYpoOr) ecnn ero
NMHENHbIN pa3mep XOTa Obl B OAHOM HanpaBreHWK:

a) <100 Hm

0) <100 MKm

B) <100 cm

r) <100 mm

8. Kakoe Hauny4ylwee paspelueHve obecrneymBaeT aNeKTPOHHO-y4yeBas nutorpaduna?
a) okosio 10 Hm

6) okosio 100 Hm

B) OKOMO 1 MKM

r) okono 100 Mkm

9. Kpucrtann, npegcraBnsalowmnin cobor CBEPXPELLETKY, C MNEPUOONYECKUM U3MEHEHUEM
KoadpbpumUMeHTa NpefioMNeHnss B O4HOM, OBYX WM Tpex HanpasBfieHUsIX U Nepuon KOTOpOou
COMocTaBuM C ASIMHOWN BOSIHbI CBETa Ha3blBAETCS:

a) MOHOKpUCTanIomM

0) nonukpucTannom

B) OOTOHHbBIM KpUCTaniom

r) aMopHbIM TBEPABIM TENTOM

10. [Jo «kakoro npenernbHOrO OCTATOMHOTO [AaBfIEHWst MO3BOMSET MPOM3BECTUM  OTKauKy
dopBaKyyMHbIN Hacoc?

a) ~103 mm.pT.CT.

6) ~10 Mm.pT.CT.

B) ~10° MM.pT.CT.

r) ~10-10 mm.pT.cCT.

11. [Jo «kakoro npeneribHOro OCTaTOYMHOIO [aBfiEHUsi MO3BONSET MPOM3BECTU  OTKauKy
TypboMoneKkynsapHbI BakyyMHbI HAacoc?

a) ~103 Mm.pT.CT.

6) ~10°® MMm.pT.CT.

B) ~10"° MM.pT.CT.

r) ~10-10 mm.pT.cT.

3apaHusa ¢ pPa3BepPHYTbIM OTBETOM
1. OCHOBHbIE TEXHOMOIMYECKNE onepaunn n TeXHNYECKNE cpeacrtea nonynpoBoaHUKOBOIo
npon3BoacTBa.



2. Obwwe cBegeHnsa 06 anekTpoMaLUMHHBIX YCTPONCTBAX UCMOMHUTENBbHbLIX MEXaHU3MOB

3. Knaccudukauyus, npuHUMn OencTBus n OCHOBHbIE XapaKkTepucTUKn
MUKPOMNPOLIECCOPHbLIX CPEACTB aBTOMaTM3aumm Ang NoCTPOEHUst CUCTEM YrpaBeHUs.

4. MeToabl aBTOMATM3MPOBAHHOIO MPOEKTUPOBAHUS CTPYKTYPHbBIX BaKyyYMHbIX CXEM.

5. HasHayeHvne, uenu M QYHKUMM  CUCTEM  aBTOMAaTMYECKOro  ynpasfeHus

TexHonormyeckum obbekToMm. Knaccbl cuCTEM  aBTOMATUYECKOro  ynpaBneHus

TeXHOMNormyeckumMm obbekTamm 1 npoueccamm.

Kputepun ontummnsaumm npy npoekTMpoBaHMmM BaKyyMHbIX CUCTEM.

CTpykTypa pacnpeferieHHbIX aBTOMaTUYeCKUX CUCTEM YNpaBieHUs TEXHONOMMYeCKUMMN

npoueccamu.

8. Kakue cneunanbHble TpeboBaHWs NPeabABASAIOTCA K MaTepmanam BakyyMHbIX CUCTEM?

9. TwunoBon cocTaB TEXHUYECKUX CPEACTB CUCTEM aBTOMATUYECKUMX CUCTEM YynpaBrieHUs
TEXHOMNOrMYeCcKMMM NpoLieccamu.

10. ®n3nka MarHeTpPOHHOro paspsga W XapakTepuUCTUKM rfpouecca MarHeTPOHHOro
pacnbineHuns.

11.YcTponctBa nonyyvyeHus MHopmauMm O TexHonornvyeckom obbekte. Knaccudumkaums
AaTYMKOB MO BUAY BXOAHOW U BbIXOLHOW BENUYUHBI, NPUHUUNY OENCTBUS.

12. YCTpONCTBO M NPUHUUN paboTbl MarHETPOHHbLIX PachbIfINTENbHbLIX CUCTEM.

13.0nmwuTe NpuHUMN paboTbl 4aTYMKOB AaBIEHUSA N pacxoda XUOKoCTu.

14. NloHHOE pacnbifieHe B ra3oBOM paspsifie 1 conyTcTByrowme addeKkTbl.

15.®Pusmyeckne MHTEpdEncbl CUCTEM aBTOMATMYECKOrO YMpaBreHUs TEXHOSTOrM4eCcKUmm
npoueccamu.

16. KoMGuHupoBaHHble MeToAabl 3ANEKTPOXMMUNYECKOMN 0bpaboTkn MaTepuanos.
[MpoekTnpoBaHme TEXHONOMMYECKUX MPOLIECCOB.

17. VicnonHuTenbHble  yCTpoUCTBa ONA  peanu3auuu  ynpasnsawoWwMx  BO3LENCTBUNA.
Knaccudgumkauus, CTpykTypa 1 cocTas.

18. TexHonormyeckme BO3MOXHOCTUN INEKTPOXMMUYECKOTO TpaBreHus. Pexnmbl 06paboTku.

N

YpoBeHb
LWkana
cdopmmpoBaH
. npenBapuTenbHbIX
Kputepun oLeHnBaHNsi KOMMNETEHL I HOCTH oLLeHOK
KOMMeTeHUun
OOyvatowuinca B NOMHOM Mepe BriageeT MOHATUMHBIM annapaToMm
JaHHoM obnacTm Hayku (TEOpeTUYecKMMU OCHOBaMW OUCLIMMIINHDI),
crnocobeH UNNICTpPUpPoOBaTb OTBET NpuMepamu, daktamu, AaHHbIMW | [OBbILLEHHbIN OmnuYHo
Hay4HbIX WCCNEeOoBaHMK, MPUMEHATb TeopeTUdYeckue 3HaHusa Onsi YPOBEHb
BbINOSTHEHUSI TECTOB pPELLUEHUSA MPaKTUYECKMUX 3agay Npu BbINONHEHUN
nabopartopHbIx paboT
Obyvarowuinca BnageeT MOHATUMHBIM annapaTtom AaHHOW obnacTtu
Haykm (TEOpEeTMYECKMMM  OCHOBaMu  AOUCUMMMAWHBI),  Aonyckaet BaszoBbin Xopowo
He3HauYuTeNbHbIE OLIMOKN NPU BbINOMHEHUM TECTOB U flabopaToOpHbIX YPOBEHb P
3agav
O6yvaowmnca Bnageet 4YacTUYHO TEOPETMYECKMMU  OCHOBaMM o
yHarolll A P MoporoBbIn Yoosnemsopu-
OVCUMNIIUHBI, bparMeHTapHO CrnocobeH NpoxoaunTb TECTUPOBaHUE U
YPOBEHb mesibHO
BbINOMHATL NTabopaTopHble 3agaHus
HeynoBneTBopuTensHoe BbINOSHEHNE TECTOBbIX 3agaHun.
OOyyvatowuinca  AEMOHCTPUPYET  OTPbIBOYHbIE,  (dparMeHTapHble Heydosnemeopu-
3HaHUSA, JoMnycKaeT rpybble OWNOKMA MpU BbIMOMHEHUM NPAKTUYECKNUX mersibHO
3agad nabopaTopHbIx paboT

[ns TeKywero KOHTPONs YyCNeBAaeMOCTU MCMONb3yeTCA YCTHbIN OMpOC, OTYETbl O XOoAe
BbINONHEHUs1 nabopaTopHbIX paboT, Ha OCHOBE KOTOPLIX BbICTABMSAETCS NpeaBapuTenbHas
OLeHKa omJsu4yHo/xopowo/ydosrnemesopumerisHo/Heyd08/1emeopumeribHo..

20.2 NMpomexyToyHana aTrecTauus



lMpomexyToyHas aTTectauMs npoBOAUTCA B cooTBeTcTBUM C  [lonoxeHnem o
NMPOMEXYTOYHON aTTecTtaumMm obyvallwmxcs nNo nporpammMamMm  BbiCwero obpa3oBaHus.
[MpomexyTovHas aTTectaums No uToram OCBOEHUSA ANCLMNITMHBI NPOBOANTCA B (hopMe 3ayeTa C
OLLEHKOW.

Ycnosuamm gnga nonoXuTenbHOM NTOrOBOW OLEHKU ABNAKOTCS:

1) BbINONHEHME BCEX NabopaTopHbIX paboT

2) NONOXUTENbHAA OLEHKa NO KOHTPOSIbHbIM paboTam

[Ana  oueHkM TeopeTUYeCKMX 3HaAHMM  UCMNONb3yeTCA NepevyeHb  KOHTPOSIbHO-
n3mepuTenbHblx  MaTepuanoB. Kaxabll  KOHTPONbHO-U3MEPUTENbHbLIN  MaTepuan  ans
npoBegeHNs1 NPOMEXYTOYHOM aTTecTauuu BKNYaeT ABa 3afaHud - BOMPOCOB ANS KOHTPONS
3HaHUW, YMEHUN N BNlaleHU B paMKax OLIeHKN YPOBHSA CPOPMUPOBAHHOCTN KOMMNETEHLINN.

MpumepHbIN NepeyeHb BONPOCOB K 3a4eTy C OL,eHKOMN:

1. OnnwunTe manyeckme NPUHLUNLI N TEXHUYECKNE CpeacTBa MUKPO- U HAHOTEXHOSOIMN.

2. lNp1BeanTe OCHOBHbLIE XapaKTEPUCTUKM MUKPOMPOLIECCOPHbIX CPeaCTB aBToMaTtmM3aumm ans
NOCTPOEHNSA CUCTEM YNpaBreHus.

3. OnuwmnTte obLwme npobnemsl BbIDOpa Ba3oBbIX CPeacTB aBTOMaTU3aUnin.

4. OnuwnTe apxXMTEKTYPY CUCTEMbI aBTOMAaTM3aUMN TEXHONOMMYECKUM NPOLLECCOM.

5. YCTpPONCTBO CBA3N C TEXHOSTOMMYECKOWN YCTaHOBKOMW.

6. ObpaTHas cBA3b U ee BNUSHUE Ha NOoKa3aTeNN N XapakTEPUCTUKN aHaNoroBbIX 3NIEKTPOHHbIX
YCTPOWCTB.

7. Cuctembl OTKa4Kn, U3MepPEHUs AaBneHus, 6rIoKNpPyOLLMX 3aCNOHOK.

8. MNMpuBeguTe NpUHUUNUAaNbBHYO CXEMY CUCTEMbI aBTOMATUYECKOrO perynimpoBaHus npoLeccoB
BaKyYMHOWN OTKaYKu! N N3MEPEHNS AaBNEHUS.

9. Kakne cuctembl BaKyyMHOro HanbIfleHUs MeTansiMyeckmx U noslynpoBOAHUKOBBIX MOKPbLITUM
NCNOnb3yTCS B MUKPOINIEKTPOHUKE.

10. OnuwnTe oCOBEHHOCTUN CUCTEM C SNEKTPOHHBIMU U MOHHBIMU NyYKaMU.

11. OnuwnTe oco6EHHOCTU CUCTEM C HarpeBaTeSlbHbIMU AfIEMEHTaMN.

12. OnuwnTe ocoO6EHHOCTN CUCTEM C ra3oBbIMU CEHCOpPaMu, JaTymkaMu TemnepaTypsbl.

13. T[puBeaunte nNPUHUMNMANBHYKD CXEMY CUCTEMbl M3MEPEHUS U  aBTOMATU4ECKOro
perynmpoBaHnsa pacxoga Xnakoctu u rasa.

14. TllpuBegute nNPUHUMNMANbHYIO CXEMY CUCTEMbI WU3MEPEHUA U  aBTOMATMYECKOro
perynmpoBaHusa TeMnepaTypHOro pexuma.

15. Onuwmnte o6y apxXUTEKTYpy CUCTEMbI YMNpaBNEeHME TEXHOMOIMYECKUM  LINKIIOM
00LLENPOMBILLIIEHHOrO HAa3HaAYeHus.

16. Onuwute 0oOWY  apxXUTEKTypy CUCTEMbl  aBTOMAaTU4YECKOrO  PErynmMpoBaHus
AMEKTPOXMMUYECKOIO TPaBEHUS.

17. WN3y4yeHme cuctem aBTOMATUYECKOrO pPErynmMpoBaHusl npouecca 3eKTPOXUMUYECKOTo
OCaXaeHus.

18. Ha kakme knaccbl no Buaam BXOAHbIX U BbIXOAHbBIX BENTMYUH MOXHO pas3genntb gatymku?
19. Ha kakue knaccbel no metoay npeobpasoBaHns U3MYECKOM BENUYUHBI MOXHO pasfenvTb
JaTynkn?

20. Ha kakue knaccbl no Buay BbIXOAHOW BENUYMHBI U HEOOXOOMMOCTU BHELUHEro MCTOYHMKA
3HEPrum MOXHO pa3genuTb OATYNKN?

21. Ha kakue rpynnbl MOXHO MO XapakTepy BbINOSIHAEMbIX MHOPMAaLMOHHbBIX NpeobpasoBaHnin
N cnocoby NonyyYyeHus BbIXOAHbLIX CUTHANOB MOXHO pa3aenuTb OAaTUNKN?

22. [NepeymncnuTe aNekTPOHHbIE YCTPOMCTBA, BXOASLMNE B COCTAB LAaTUYMKOB.

23. MNepeuuncnute matepuarbl, UCNONb3yeMble B YNPYrux anemMeHTax 4aT4ymKoB.

24. Nepeyncnmte onTUYecKne afieMeHTbl 4aTYMKOB.

25. [0na wuamepeHna Kakux BeESIMYMH WUCMONb3YITCHA peocTaTHble, TEeH30PE3UCTUBHbLIE U
NoslynpOBOAHUKOBbBIE TEH304AaTUYNKN?



26. [1ns uaMepeHns Kakmx BENMYUH UCNOSb3YHTCH EMKOCTHbIE AaTYNKN?

27. Tllepeuncnute BMAbl AaTYMKOB TemnepaTtypbl, pabouve pAuanasoHbl M obrnactm umx
NPUMEHEeHUS.

28. lNepeuncnuTte BuObl AATYMKOB rasoaHanmM3atopoB, pabouve amanasoHbl M obnactn umx
NPUMEHeHUS.

29. OnuwnTe MeToabl U3MEPEHNS BNAXXHOCTUN TBEPAbIX Ten, XXUAKOCTEN U ra3os.

30. Knaccudpmumnpynte npmeMHnKN nsnyyeHms no suay BXo4HOW BEMNYNHBI.

31. lNo kakoMy NPUHLMNY KNacCUuUUUpyoTCs AeTEKTOPbl MOHU3UPYIOLLNX U3MTYHEHUN.

32. lMepeuncnute BMAbI 4AaTYNKOB AaBrieHus, pabovve ananasoHsbl 1 06nactu nx NpUMeHeHus.

Mpumep KOHTPONbHO-U3MEepPUTENBLHOro MaTepuana
YTBEPXOAIO
3aBeqyowmin kapeapon MHPOPMAaLMOHHBIX CUCTEM

[.H. bopucos
__._.2023

HanpaBsneHnue noarotosku / cneymnansHocTb 09.03.02 MHOPMALMOHHBIE CUCTEMBI U
TEXHOMNOrnmn

OucumnnunHa B51.B.07 ABTOMaTM3nMpoBaHHOE yrpaBneHmne TEXHONOrmM4yeckKumMmmn npoueccamm
M3roTOBNEHMS NONYNPOBOAHNKOBOW SNTIEKTPOHUKM

doma obyuveHns O4yHas

Bug koHTpona 3ayeT ¢ OLEeHKON

Bug attectauum NpomexyToyHas

KoHTpOonbHO-n3mMeputeneHblii Mmatepuan Ne1

1. MpuBeguTe NPUHLUMNMANBHYIO CXeMY CUCTEMbI aBTOMaTUYECKOro perynnpoBaHust MpoLLeccoB
BaKyyMHOW OTKau4ku U U3MEPEHUsI faBNeHUs.
2. [Insi uamepeHnst Kaknx BENMYUH UCNOSb3YHTCH €MKOCTHbIE AaTYMKN?

MpenogasaTenb K.A. bapkos

Ona oueHWBaHUS pes3ynbTaToB OOy4yeHWss Ha 3a4veTe C OLEHKOM UCMOonb3yloTcs
cregylolme cofepkaTenbHble nokasatenu (PopMynupyeTcs C  Y4eTOM  KOHKPETHbIX
Tpe6GoBaHWI AUCLUMMUHBI):

1. 3HaHWe PU3NYECKUX MPUHLMUMOB U TEXHUYECKUX CPEACTB MUKPO- U HAHOTEXHOIOTUIA,

a TaKke cnocoboB aBTOMaTUYECKOro YNpaBreHnsa UMU;
2. HaBblKM CO3[aHWNs CUCTEM aBTOMATMYECKOro PEerynmpoBaHus NMPOLECCOB BaKyyMHOW
OTKa4Ku1, BaKyyMHOIO HanbINEeHWUs!, 3NeKTPOXUMUYECKOTro TPaBEHS;



3. yMeHue oueHuBaTb npeaenbl NepecTporkiu CUCTEM aBTOMATUYECKOro ynpaBrieHUs
TEXHONOMMSIMM HAHOCTPYKTYPUPOBAHHbIX MaTepuaros.

4. ymeHve obecrneyvmBaTb YCTPOMCTBO CBSI3N CEHCOPHbIX M 3HEPreTUYECKUX 3MEMEHTOB
TEXHONOMMYECKMUX YCTaHOBOK,;

OnucaHue TeXHONOrnMM NpoBeAeHUSA NPOMEXYTOHYHOWN aTTecTauum

[MpomexyToyHas aTTecTauma no AucumninuHe — 3ayeT C oueHKOW. B npunoxeHue K
annnomy BHOCUTCS OLeHKa omrnu4yHo/ xopouwo/ y00851emeopumesibHoO
/HeydosriemeopumesibHo.

OueHka ypOBHSI OCBOEHUS  AUCUUNIUHBI  «ABTOMaTM3MPOBAHHOE  yrpaBrieHue
TEXHOMOrMYEeCKMMN  npoueccamn  U3rOTOBSIEHUS  MOMYNPOBOLAHMKOBOW  3NEKTPOHMKU»
OCYLLIECTBNAETCA MO CneayoLwmmMm nokasaTensam:

- KA4YeCTBO N CBOEBPEMEHHOCTb BbIMOMHEHMS STabopaTopHbIX paboT;

- MOMHOTa OTBETOB Ha BOMPOCHI KOHTPOSIbHO-M3MEPUTENBHOIO MaTepuana;

- MONHOTa OTBETOB Ha LOMNOJSTHUTENbHbIE BONPOCHI

CooTHOLLEeHWe NokasaTeneun, KpUTEPMEB U LLIKasbl OLlEeHMBAHNA pe3ynbTaToB 06y4YeHus.

YpoBeHb
LWkana
ccopmmpoBaH
_ npenBapuTenbHbIX
Kputepun oLeHnBaHNsi KOMMNETEHL I HOCTH OLICHOK
KOMMeTeHUun
OOyvatowuinica B NOMHOM Mepe BriageeT MOHSATUMHBIM annapaToMm
JaHHoOM obnacTm Hayku (TeopeTUYecKMMW OCHOBaMW OUCLIMMIINHDI),
crnocobeH UNNIOCTpPUpPOBaTb OTBET NpuMepamu, daktamu, AaHHbIMW | [OBbILLEHHbIN OmnuYHo
Hay4yHbIX WUCCrefoBaHUW, MNPUMEHSATb TEOpPEeTUYECKUE 3HaHWs Ansi YPOBEHb
BbINOMHEHNSI TECTOB PELUEHUs MpaKTUYeCKMX 3agay npu BbINOMHEHUN
nabopartopHbIx paboT
Obyvarowuinca BnageeT MOHATUMHLIM annapaTtoMm AaHHOW obnacTtu
Haykm (TEOpeTM4ecKMMM OCHOBaMW  OUCLUMMMMHLI),  AONycKaeT BasoBbin XoDowo
He3HaymTenbHbIe OLWMBKM NPW BbIMONIHEHMU TECTOB 1 NabopaTopHbIX YpPOBEHb P
3agav
Obyvarowuincd  BnageeT YacTUYHO TeopeTUYEecKMMKU OCHOBaMu y
Moporosbin Y0oenemsopu-
OVCUMNIIWHBI, bparMeHTapHO CrnocobeH NpoxoanTb TECTUPOBaHWE U
YPOBEHb mesibHO
BbINOMHATE NTabopaTopHble 3ag4aHus
HeynoBneTBopuTensHoe BbINOSHEHNE TECTOBbIX 3agaHun.
OOyyvarowunca  AEMOHCTPUPYET  OTPbIBOYHbIE,  (dparMeHTapHble Heydosnemeopu-
3HaHUSA, JONycKaeT rpybble OWMNOKM NpU BbIMOMHEHUM NPAKTUYECKNX meJsibHO
3agadv nabopatopHbIx paboT




