MMHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEJTbHOE YYPEXXOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAIO

3aBenytowmm kacegpon
U3nKM TBEPLOro Tena n HAHOCTPYKTYP

(Cepegun IN.B.)
05.06.2023 r.

PABOYAA NPOMrPAMMA YYEBEHOW OANCLUNNUHBI
51.B.[1B.03.02 ABTOMaTM3aUuA TEXHONOrMYECKUX NPOLEeCCOB NOJyNnpPOBOAHUKOBOW
TexXHonorum
1. Koo ¥ HaumMeHOBaHMe HanpaBfeHust NoAroToBKku/cneynanbHOCTH:
03.04.02 Qu3suka

2. Mpodunb nogroTroBku/cneymanmnsayusa:

dusuka HaHocucmem

3. KBanudukauma BbinyCcKHUKaA: mMaaucmp

4. dopma obyyeHuUN: oYHas

5. Kachegpa, oTBevarowan 3a peanmsaymio AUCUUNIUHDbI:
KacheOpa usuku meepdo20 mesa U HaHOCMPYKmMyp

6. CoctaBuTEnu nporpaMmmbl:
bapkos KoHcmaHmuH AnekcaHOposuY, K.¢b.-M.H., cmapwul npenodasamersib

7. PexomeHpoBaHa: HMC ¢usuyeckozo hakynsmema, rnnpomokosi Ne5 om 25.05.2023

8. YueOHbIN roa: 2023/2024 CemecTp: 2



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenbto  npenogaBaHusi  AMCUMNAMHBI - SIBMSIETCA  O3HAKOMJSIEHME  CTYAEHTOB C
umsnyeckumn nNpUHUMNaMKM MonynpPOBOAHMKOBON TEXHOMOMMU M OCHOBaMW aBTOMaTu3auuu
TEeXHONOrM4yeckoro obopyaoBaHNst NOMyNPOBOAHUKOBOWN 3NIEKTPOHMKM.

OcHoBHOW 3apjadvell OUCUMMAUHBI SIBNSIETCS MOATOTOBKA CTYOAEHTOB ANS pelueHus
Hay4YHO-MCCNeaoBaTeNbCKMX U HAaYYHO-TEXHUYECKUX 3a4a4 NOMynpOBOAHNUKOBOW TEXHOMOMUN.

B pesynbTtaTe M3yyeHusi Kypca CTYAEHT AOMKEH:

3HaTb:

- pm3m4eckmne NPUHLMMbI U TEXHUYECKME CPEACTBA MUKPO- N HAHOTEXHOSOTUIA;

- MPWHUMNbI OEUCTBMS U OCHOBHblE XapakTepPUCTUKM MUKPOMPOLECCOPHBLIX CpeacTs
aBTOMaTM3auUMM A51S TOCTPOEHUSI CUCTEM YrpaBrieHUs.

yMeTb: MONb30BaTbCsi CNocobamy aBTOMATUYECKOrO PerynmpoBaHust TEXHOMOMMYECKMX
npoLieccos

10. MecTto y4yebHOM paucumnnuHbl B cTpyktype OOI: [ducumnnuia bB1.B.[0B.03.02
ABTOMaTM3aUMNA TEXHOSOrMYECKNX MPOLECCOB MOMNYyNPOBOAHUKOBOW TEXHOMOMMMU OTHOCUTCS K
YyacTun, opmmupyemon y4actHmkamm obpasoBaTeribHbIX OTHOLWEHUN 6a3oBoro 6noka b1.

11. MnaHupyeMbie pe3ynbTaTbl OOy4YeHUSA MO AUCLMUNIIMHE/MOAYNIO (3HAHUS, YMeHus,
HaBbIKK), COOTHECEHHbIe C NfaHUPYyeMbIMU pe3yfibTaTaMU OCBOeHUS o6Gpa3oBaTesibHOM
nporpaMmmbl (KOMNETEHLMSAMU) U MHOUKATOPaMU UX [OCTUXKEHUS:

Kog HasBaHne koMneTeHunmn Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaThl
obyyeHus
MK-2 | OcywecTBnsieT KOHTPOIb MK-2.1 | NavwepsieT 3HaTb: cnocobbl n MeToabl
napameTpoB TEXHOITOTMYECKMX TeXHoMnormyeckme N | M3MEPEHUSA TEXHOMOMMYECKMX U
onepauuin anekTpoguanyeckme anekTpoduanyeckme napameTpos
napameTpbl opMUPYEMBIX HAHOPA3MEPHbIX
dhopmMnpyeMbIx CNOEB, CTPYKTYP W U3Oenuii ¢
HaHOPa3MepHbIX  CIOEB, | MOMOLLbIO COBPEMEHHOWN
CTPYKTYP W u3genuin c | annapaTypbl
NMOMOLLBbIO COBPEMEHHON | YMeTb: U3MepsTh
annapaTypbl TEXHOMorm4eckune n
anekTpoduanyeckme napameTpsl
HOopMMPYEMBIX HAHOPA3MEPHbIX
CMOEB, CTPYKTYP W U3genui c
MOMOLLIbIO COBPEMEHHOMN
annaparypbl
Bnagetb: HaBblkaMy U3MepeHus
TEXHOMNOIMYECKMX 1
anekTpodusnyeckme napameTpoB
opMUpPYEMBIX HAHOPA3MEPHbIX
CNOEB, CTPYKTYp W U3Oenui ¢
MOMOLLIbIO COBPEMEHHOM
annapaTtypbl
MK-3 | YuacTteyeT B pa3paboTke MK-3.1 | OcywecTtBngaet 3HaTb: MeToAbl NO3TANHOro
TEXHOMNOrMYeCKMX NPOLLECCOB, noaTanHbIn KOHTPOSb | KOHTPOSSA TEXHOSOTMYECKMX W
NX ONTUMU3ALMUN N BHEOPAET TEXHOMNOrMYeCcKnX n | anekTpodn3ndeCKMX NapaMmeTpoB
UX B NPOV3BOACTBO ANeKTPOPUINYECKNX N3roTaBfMBaEeMOro U3genus n ero
napameTpoB TECTUpOBaHWsA
N3roTaBMBaEeMoro YMeTb: OCyLecTBNSeT NO3TarnHbIv
nsgenus n €ro | KOHTPOSIb  TEXHOJIOTMYECKUX U
TecTUpoBaHus ANeKkTpoU3NYECKMX MapameTpoB
N3roTaBMBaEeMoro M3genus u ero
TECTUPOBaHUS
BnageTtb: HaBblikamy MO3TanHOro
KOHTPOMS  TEXHOJIOTUHMECKUX U




3NeKTPOPM3NYECKNX NapaMeTpoB
M3roTaBnN1BaemMoro M3Aenus u ero

TecTnpoBaHuna
12. O6beM AUCUMNNMHLI B 3a4eTHbIX eguHuuax/yac 3/108
dopma NpoMeXXyTOYHOM aTTecTaLuum _3K3ameH
13. TpyaoeMKocTb NO BMAam y4ebHoun paboTbl
TpyooemKocCTb
Bug yuebHon paboThbl o cemecTpam
Bcero 3 cemecTp
KoHTakTHas paboTta 32 32
nekuumn 32 32
B TOM Yncne: npakTn4eckme - -
nabopaTtopHblie - -
CamocTtosTensHasa paboTa 40 40
[MpomexyTovHasa aTrecraums 36 36
NToro: 108 108




13.1. CopepkaHne ANCLMUNIIUHBI

Ne HanmeHoBaHue pasgena

CopepxaHune pasgena agucumnimHbl
n/n AVCLUMNIVHBI Aep pasgena aucu

1. Nekuun

1.1 Pasgen 1 BeegeHve B NonynpoBOOHNKOBYIO TEXHOMNOMMI0. dusmdeckme NpuHLUNGI U
TEXHUYECKNE cpeacTBa MUKPO- M HAHOTEXHOMOIMN

1.2 Pasgen 2 Knaccudurkaums, npuHLMN 4ENCTBUSA N OCHOBHbIE XapaKTePUCTUKN
MUKPOMPOLIECCOPHBIX CPeACTB aBToMaTu3auun s noCcTPOeHUs CUCTEM
ynpaeneHus. O6bwme npobnembl Bbibopa 6a30BbIX CpeacTB
aBToMaTusaumun. Cuctembl aBTOMaTu3aLmm TEXHONOMMYECKNX MPOLLECCOB.
YCTPONCTBO CBA3M C TEXHOMNOrnyeckon yctaHoskon. ObpaTtHas cBs3b 1 ee
BNUSIHME Ha NOoKa3aTenu 1 XapakTepUCTUKN aHanoroBbIX 3NeKTPOHHbIX
YCTPOWNCTB

1.3 | Pasgen 3 MN3y4yeHne BakyyMHbIX cucTeM. CUCTEMbI OTKAYKU, M3MEpPeHVsl AaBneHus,
GNOKMPYIOLLMX 3aCTNIOHOK. ABTOMaTMYeCKoe perynnpoBaHue npoLeccos
BaKYYMHOWN OTKa4k1 U U3MepPEHUs AaBNeHus.

1.4 | Pasgen 4 MN3y4yeHne cnuctem BakyyMHOrO HanblNeHUs NoKpbITMA. CucTembl ¢
3MEKTPOHHBIMU U MOHHBIMU NMyYKamu, HarpeBaTeslbHbIMW 3fIEMEHTaMMU,
ra3oBbIMM CEHCOpaMu, AaTynKkaMu TemnepaTtypbl. M3yyeHne cuctembl
aBTOMAaTMYECKOro U3MEPEHUS U PETYIIMPOBAHNSA PacXoda XXUOKOCTH, rasa,
a Takke TeMMNepaTypHOro pexuma. YnpasneHne TeXHONOrMYeckum
LIMKITOM

1.5 | Pasgen5 May4yeHune npouiecca n 060pya0BaHNS SNEKTPOXUMUYECKOTO TPaBIeHUs.
MayyeHne cuctem aBTOMaTUYECKOrO perynnpoBaHns npolecca
3MEKTPOXMMMNYECKOTo TPaBNEHUS

2. CamocTosiTenbHas pabora

2.1 3apanue 1 PaspaboTka anroputma aBTOMaTM3MpoBaHHON CUCTEMbI yripaBneHns
NMpoLEecCcoM BaKyyMHOW OTKa4Ku

2.2 3apgaHue 2 Pa3paboTka anroputma aBToMaTM3MpOBaHHOW CUCTEMbI PErynMpoBaHnst
BaKyyMHOIO HamnbINIEHWA JIErkonsaBkux MeTansnos

2.3 | 3apganne 3 Pa3paboTka anroputma aBToOMaTM3MpoOBaHHOW CUCTEMBbI YrpaBeHns

NnpouecCcOoM 3J1EKTPOXUMUNYECKOIo TpaB1eHNda

13.2. Tembl (pa3gensl) AUCUMNNUHBI U BUAbI 3aHATUI

Buabl 3aHaTUIA (KONMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl CaMoCToSTeNnbnas
n/n (pasgena) gucumnnuHel | Jlekumn MpakTtnyeckne | JlabopaTopHble pabora Bcero
1. | Pasgen1 4 - 4
2. | Paspen 2 6 - 6
3. | Pasgen 3 6 8 14
4. | Paspgen4 8 16 24
5. | Paspen 5 8 16 24

UToro: 32 40 72

14. MeTogu4yeckne ykasaHusa Ans o6y4aroWwmxcsi N0 OCBOEHUIO ANCLUNIIUHbI

N3yyenne pucumnnmuel B1.B.[0B.03.02 AsTOMatmM3auus TEXHOMOMMYECKMX npoLeccoB
nonynpoBOAHNKOBON TEXHOMNOIMWN npeaycMaTpuBaeT OCYLLECTBNEHNE Y4eOHON AeATEenbHOCTH,
COCTOAWEN M3 [BYX 4YacTen: oby4vyeHuss CTyAEeHTOB npenogasBaTenieM U CaMOCTOATESNbHON
y4yebHON OeATEeNbHOCTU CTYAEHTOB NO U3YYEHUIO OANCLMMIIHDI.

B yyeBGHOM npouecce wucnonb3ylTcs cnegylowme obpasoBaTtesnbHble TexHornoruu. [lo
obGpasoBatenbHbiM OopMaM: nekuun; uHamBuayanbHble 3aHATMS. 1o npeobnagarowmm
MeTogaMm u npuemMam obyyeHusi: OBObACHUTENbHO-UNNCTPaTUBHbIE (OOBACHEHWE, MNOKa3—
AeMOHCTpauma yyebHoro MaTtepuana W [p.); akTuBHble (aHanu3 y4yebHOM W Hay4HOM
nutepaTypbl, COCTaBfieHME CXEM M Ap.) U MHTEPaAKTMBHbIE, B TOM 4MCfle M IpynnoBbie
(B3anmHOe obyyeHne B ¢hopme NoAroTOBKM U OBCYXOEHWS AOKNagoB); MHAOPMALUMOHHbIE;
KOMMbIOTEPHLIE; MynbTUMeAunHble (paboTa C canTamum akageMUYeCcKUX CTPYKTYp, HayyHo-




nccnenoBaTenbCKUX OpraHn3aunin, aNeKTPOHHbIX BMbnunotek n gp., paspaboTka nNpes3eHTauun,
coobLleHnn n aoknagos, pabota C aNEeKTPOHHLIMU 0ByYaloLWMMKU NporpaMmMamMm u T.n.).

[MoaroToBka K Nekunsam sSBnseTcs OgHUM U3 BUAOB CaMOCTOATENbHON paboTbl CTYAEHTOB.
Utobbl xopowo oBnagetb Yy4yebHbiM MaTtepuanom, HeobxoouMmo BbipaboTaTb HaBbIKK
npaBuUibHON W MNaHoOMepHou paboTbl. [lepen Havanom NEKUMOHHBbIX 3aHATUA  Hago
NpoCMOTpeTb BCce, YTO ObINO caenaHo B npeaplgywmi pas. OTO NO3BOMUT COCPESOTOYUTb
BHMMaHME N BOCCTAHOBUTb B MaMATU yXXe UMEKLMNECa 3HaHNSA no gaHHoMY npeameTy. Kpome
TOro, TakorM MeTo NOMOXET nydylle 3anOMHUTb, Kak cTapoe, Tak U HOBOeE, YriyouT noHMMaHue
TOro W 4pyroro, Tak Kak Npu 3TOM yCTaHaBMMBalOTCA CBA3M HOBOIO CO CTapbIM, YTO SABNSAETCA He
TONbKO 06A3aTeNbHbIM, HO M OCHOBHbIM YCIiOBMEM ry6OKOro oBnageHusa martepuanom. Yewm
AetanbHee M3yvyaemoe accoummpyeTcsl C U3BECTHbIM paHee, TeM MPOYHEE COXpaHSeTcs B
namsitm n 6oiCTpee BCNOMHUTL, Korga TpebyeTca.

Mpuctynaga K uM3y4eHUO HOBOrO MaTtepumana, HeobxoouMMoO COCpeaoTOuUTbCH, T.€.
CKOHLIEHTPUpOBaTb BHUMAaHWE W He OTBIEKaTbCs OT BbIMNOHAEMON paboTbl, MOMHS, 4YTO
XenaHwe 3anoOMHUTb $BMSETCS rapaHTMen YycnewHonW paboTbl, OTCYTCTBME >Xe BOMU K
3anoMUHaHUIO CHWXKaET 3P EKT BOCNPUATUS.

CnegyeT noOMHMTL O TOM, Y4TO 4epe3 feKuMio nepejaeTtcs He  TOMbKO
CUCTEMATU3NPOBAHHbIA TEOPETUYECKUA MaTtepuari, HO M MNOCTUraeTcss MeToAMKa HayyYHOro
nccnepoBaHnss U yMeHMe CaMOCTOSTENbHO paboTaTb, aHanu3npoBaTb Pas3fMYHOrO poaa
ABIEHMS.

3anucbiBaTb Ha NeKuMM HeOHBXOAMMO rnaBHOE, He CTPEMSACH 3adnKCUMPOBaThL BCE CrOBO B
cnoBo. BbibpaTtb e rmaBHoe 6e3 NnoHMMaHua npegmeTa HEBO3MOXHO. Hannune cobCcTBEHHOro
KOHCMEKTa mneKuMi MNO3BOMSIeT elle pa3 O03HAKOMWUTbCHA, NpoaymaTb, pas3obpaTbCA B HOBOM
Martepuarne, Tak Kak He4OCTaTO4YHO XOPOLUO MOHATbIE BO BPEMS JIEKLMM NOSTOXKEHNA MOTYT ObITb
BOCCTAHOBSIEHbI B MaMATW, COMOCTaBMEHbl C APYIMMW, OOAYMaHbl, OOMOSHEHbI, YACHEHbI U
paclwmpeHbl C nNomMowbi Yy4yebHon nuTepatypbl. 3anucu SBRsTCA  nocobuamu  ans
NOBTOPEHUS, [alOT BO3MOXHOCTb OXBaTUTb COAEPXKaHME NEKLUM U BCEro Kypca B LIENTOM.

Mpn 3TOM XOpOLLO OBNageTb CoOAePXKaHMEM NEKUMU — ITO:

- 3HaTb TEMY;

- MOHMMAaTb 3HA4YeHME N BaXXHOCTb €€ B JaHHOM KypCe;

- YeTKO NpPeAcTaBnATb NNaHx;

- YMETb BbI4ENNTb OCHOBHOE, MMaBHOE;

- YCBOMTb 3HAYEHUEe NPMMEPOB U UNNOCTPaLNN;

- CBSI3aTb BHOBb MOSy4YEeHHbIE CBEAEHUS O NPpeaMETE UMK ABNEHNN C YXKe MMEIOLLNMUCS;

- NpeacTaBnATb BO3MOXHOCTb M HEOBXOANMOCTb MPUMEHEHNS NOMNYYEHHbIX CBEAEHUN.

CyulecTtByeT HECKOSbKO 00LLMX npaBun paboTbl Ha NeKuun:

- NeKunn No Kaxkaomy npeameTy 3anucbiBaTb yaoOHee B OTAENbHbIX TeTpaasx, OCcTaBnsas
LUMPOKME NOIst AN NOMETOK,;

- K NpOCNyLUMBAHUIO NEKUUN criegyeT roTOBUTLbCS, YTO MO3BONUT B MNpoLecce nekumu
OTAENUTb MMaBHOE OT BTOPOCTENEHHOIO;

- NeKunn HeobxoaMMO 3anncbiBaTb C CaMOro Havana, Tak Kak OHO 4YacTo OblBaeT KH4YoM
KO BCEWN TeME;

- TaK Kak [OCMIOBHO 3anucatb feKUMio HEBO3MOXHO, TO HeobXoaMMO B KOHCMEKTe
oTpaxaTb: (POopMynbl, onpegeneHnsi, Cxembl, TpyAHble MecTa, MbICNM, npuMmepbl, akTbl U
NOSIOXXEHNA OT  KOTOPbIX 3aBUCUT MOHWMMaHWE T[fNlAaBHOMO, HOBOE W  HEe3HaKoMoe,
HeonybnMKoBaHHbIE JaHHbIE, MaTepuan OTCYTCTBYIOLWMIA B y4eOHMKax 1 T.n.;

- 3anncbiBaTb HAgO CXaTo;

- BO BpPEMS NEKUUN BaXHO HENPEpbIBHO COXpPaHATb paboyyto yCTaHOBKY, YMCTBEHHYIO
aKTUBHOCTb.

M3yyeHne TeopeTnyeckoro matepuana B A4aHHOM KypCe He OrpaHu4MBaeTCsl NOAroTOBKON
K nekumam m paboTon Ha AaHHOM BuAe 3aHATUN. JIeKUMOHHas 4YacTb Kypca OpraHm4ecku
B3aMMOCBS3aHa C MHbIMW Buaammn paboT: HanucaHnem pedepaToB, y4acTnem B nabopaTopHbIX



3aHATUAX, NOATOTOBKOM M COAYen dK3amMeHa Mo AUCUUMNINHE, B CTPYKTYpE KOTOPbIX TakKkKe
OonbLUoe 3HaYeHMEe NMEeET caMOCToATENbHAA paboTa CTyaeHTa.

CamocTosTenbHasa paboTta oby4varowmxca Hapsay ¢ ayauTopHOW npeactaBnseT OAHy U3
dopm y4yebHOro npouecca U HABNAETCA CYLLECTBEHHOM €€ 4acTbio, 4YTO Hambonee spKo
npeacTaBneHo B npouecce noarotoBkn 6GakanaspoB. [locnegHee o06ycrnoBneHO TeM, 4YTO
camocTodaTeNnbHaa paboTta npegHasHadeHa Ans POPMUPOBAHUS HaBLIKOB CaMOCTOATESbHON
paboTbl Kak BooGLle, Tak U B y4ebHOW, HAay4YHON OeATENbHOCTU, (POPMUPOBAHNE N pa3BUTUE
CMOCOBOHOCTU NpPUHMMAaTb Ha cebs OTBETCTBEHHOCTb, CaMOCTOSTENbHO pelwatb npobnemy,
HaxXo4WTb KOHCTPYKTMBHbIE PELLEHMS, BbIXOA N3 KPU3UCHOW CUTyauun u T.4.

CamocTosaTenbHas pabota hopMupyeT CaMOCTOATENBHOCTb HE TOSMbKO Kak COBOKYMHOCTb
YMEHUA N HaBbIKOB, HO M KaK YepTy XapakTepa, UrparoLlyto CyLLeCTBEHHYHO POflb B CTPYKType
NIMYHOCTU  COBPEMEHHOrO  cneuuanucta Bbiclwen kBanudukaumn. OHa BoCOUTbIBAET
CaMOCTOATENBbHOCTb Kak 4epTy Xapaktepa. Hwukakme 3HaHMSA, MOMy4YeHHble Ha YpPOBHE
NacCUBHOIO BOCNPUATUS, HE cTaBLUMe OObEKTOM COOCTBEHHON YMCTBEHHOMW MMM NPaKTU4ECKON
paboTbl, HE MOTYT CYMTATLCS NOAMMHHBLIM AOCTOSHUEM YeroBeka.

[laBasi BO3MOXHOCTb pacluMpsTb M oborawiatb 3HAHWUS, YMEHUS N0 MHAMBUAOYaANbHbLIM
HanpaBneHusaM,  camocTosTenbHas  pabota  obydaiwowerocs  no3sonsdetr  cosgaTb
Pa3HOCTOPOHHUX cneuuanuctoB. B npouecce camoctodatensHon paboTbl passuBaloT
TBOPYECKME BO3MOXHOCTM Obyvatowerocs, npu 3TOM camocTosTeNnbHass paboTta 3aBepluaeT
3agayn Bcex BMAOB y4ebHon paboTsbl.

CamoctosTenbHasa pabota - 310 nnaHupyemas paborta oby4varoLmxcs, BbINOAHAEMasa Mo
3a4aHuio U NpuU METOAMYECKOM PYKOBOACTBE NpenogaBaTens, HoO 6e3 ero HenocpeacTBEHHOIO
yyactusa. [NpenogaBatenb, BeOyWUN 3aHATUSA, OpraHM3yeT, HanpaBngeT CaMOCTOATENbHYHO
paboTy oby4varmxcs 1 okasbiBaeT UM Heobxoammyo nomollb. OgHako CaMOCTOSATENbHOCTb
obyvalowmnxcs OomkHa npeBbllwatb 06bem paboTbl, KOHTPONMMPYEMOW npenoaaBaTenem
paboTbl, U UMETb B CBOEN OCHOBE MHANBUAYANbHYH MOTUBaLMIO 0ByyaroLwerocsa no nosy4eHuto
3HaHUN, HeobXOAMMbIX M OOCTaTOuYHbIX Ans Oyaylen npodeccuoHanbHOW AEATENbHOCTM B
n3bpaHHon cdepe. lNpenogaBatens npM HeobGXOOMMOCTM MOXET OKasblBaTb COOEWCTBUE B
BblpaboTKE W  KOppPEeKuMn OaHHOW  MOTMBaUMW, nexallem B OCHOBE MNOCTPOEHUS
CaMOCTOATENbHOW AeATEeNbHOCTM O0O0yyarowerocsa no WU3yYeHUo AUCLUNIIUHDBI, NONyYeHUIo
HEeoBX0aUMbIX 3HAHUI U HaBbIKOB.

MonyyeHne obpasoBaHua npegnonaraetr obyvyeHue pelleHuio 3agady  onpeaeneHHoM
chepbl geatenbHocTn. OpHako, kak Obl xopowo He obydanucb obydarowmecs crnocobam
peweHns 3agad B ayautopuu, copmmpoBaTb CpeAcTBa MNPaKTUYECKOW OeATEeNbHOCTU He
yaacTcs, Tak Kak Kaxabl criydan NpakTUKM OCOBbLIN M ANSA ero pelueHna criegyeT BbipaboTaTtb
0cobbIn NpodeCcCUOHanNbHbIN CTUMb MbILLITEHWS.

OcHoBON caMOCTOATENBHON PabOTbl CAYXUT HAY4YHO-TEOPETUYECKUA KypC, KOMMIIEKC
nony4eHHbIx oby4vatowmmcs 3HaHnn. OCHOBHON, Hanbonee SKOHOMUYHON HOPMON NOSTYyYEHNS U
YCBOEHUS MHGOpPMaLMM, TEOPETUYECKMX 3HAHUA B By3e SBNSIETCS NeKuusi, no3BosiswoLas
BOCMPUHSATb 3HAYNTENbHYIO CYMMY OCHOBHbIX 3HaHUI MU MOTOMY CMOCOOCTBYOLLAA MNOBbILLUEHMIO
NPOLYKTUBHOCTU BCEX ApYrnX ddopM y4yebHoro Tpyaa.

Pesynbtat o00y4yeHuss u camoctosaTenbHon paboTbl obydatowerocs npeanonaraet
HanuMyue cneayrLwmnx CoCTaBNAOLLNX:

- MOHMMaHWe MEeTOA0SIOMMYECKNX OCHOB MOCTPOEHUS U3yYaeMbiX 3HAHUN;

- BblAeNeHne rnaBHbIX CTPYKTYp y4ebHOro Kypca;

- bopmmpoBaHme cpeacTB BblpaKeHUs B JaHHOM obnacTy;

- MOCTPOEHME METOANK PELLEHNS 3a4a4y 1 opueHTaumm B npobnemax (cutyaumsx).

CamoctosTenbHas pabota CTyaeHTOB npu u3ydyeHun aucuunnuHel B1.B.[B.03.02
ABTOMaTM3aUMA TEXHONOMMYECKUX MPOLIECCOB MONYyNPOBOAHMKOBOM TEXHOMOMMWU BKMAOYAET B
cebsi: NoaroToBKY M yvacTue B M3YYEHUM TEOPETUYECKOM 4YacTu Kypca, nondbop, u3yyeHwue,
aHanm3 1 KOHCMNeKTUpPOBaHME PEKOMEHLOBAHHOM NuTepaTypbl, NOATOTOBKY K 9K3aMeHY.



CamoctosTenbHaa pabota cTyaeHta npu  wmsydyenun aumcumnnuibl  51.B.0OB.03.02

ABTOMaTU3aLUMA TEXHOMOMMYECKMX MPOLIECCOB MOMYNPOBOAHUKOBOW TEXHONOMW BKIOYaeT B
cebs:

15.

Nn3y4yeHne TeopeTmYeCcKon YacTu Kypca — 32 vaca

NoAroToBKa OTYETOB MO CaMOCTOSATENbHbIM paboTam — 40 Yacos

nToro — 72 vaca

NepeyeHb OCHOBHOW W AONOSIHUTENILHOW nUTEpaTypbl, PECYpCOB WHTEPHeET,

Heob6XxoauMbIX AN OCBOEHUA AUCLUMIIUHDI

a) OCHOBHas nutepaTtypa:

Ne

n/n NcTouHunk
UrHaTos, A. H. HaHoanekTpoHuka. CoCcTosiHUe 1 nepcnekTuBbl pa3BuTtus : ydebHoe nocobue / A. H. UrHaTos.
1 — 2-e n3g. — Mocksa : PJIMHTA, 2017. — 360 c. — ISBN 978-5-9765-1619-9. — TeKCT : 9NEKTPOHHbIN //
" | JlaHb : anekTpoHHO-6ubnMoTevHas cuctema. — URL: https://e.lanbook.com/book/106861 (nata obpalueHus:
24.12.2020). — Pexum gocTyna: ons aBTopu3. Nosib3oBaTeNnen.
Wanumosa K.B. dnsmka nonynpoBogHUKOB : y4ebHuk / K.B. LLanumoBa .— W3ga. 4-e, ctep. — CI16. [n ap.] :
2. | Nanb, 2010 .— 390, [1] c. : un. — (Y4ebHukm anga By3oB. CneyunansHas nutepartypa) // isgatenbcTBo
«JlaHb» : QnekTpoHHO-6ubnuTevHasi cuctema. — URL : http://e.lanbook.com
BTiopuH, B. A. ABTOMatnsanpoBaHHbIE CUCTEMbI YNPaBNeHUa TEXHONOrMYeckMMmmn npoueccamu. NporpammHo-
TEXHUYECKME KOMMIIEKCHI : y4ebHoe nocobue / B. A. BTiopuH. — CaHkT-lNetepbypr : CIMOITY, 2007. — 232
3. | ¢. — TeKcT : aneKTpOHHbIN // JlaHb : anekTpoHHO-6ubnmnoteuHasa cuctema. — URL:
https://e.lanbook.com/book/60870 (gata obpaweHus: 01.03.2022). — Pexxum goctyna: ons aBTopus.
nonb3oBaTenemu.
Monos, A. . ABTOMaTn3aums Nnpon3BoACTBEHHbLIX NPOLIECCOB : y4ebHo-meToanyeckoe nocobue / A. I1.
4 Monos, 1O. 0. Komapos, T. U. ®onsa. — Mocksa : PYT (MUWT), 2019. — 44 c. — TeKCT : aNeKTPOHHbIN //
" | JlaHb : anekTpoHHO-6UubnmnoteuHas cuctema. — URL: https://e.lanbook.com/book/175728 (nata obpalieHus:
01.03.2022). — Pexum goctyna: Ang aBsTopus. Nonb3oBaTenemn.
ABTOMaTU3MPOBaHHbIE CUCTEMbI YNPaBeHns cneLmanbHOro HasHaveHus : ydebHoe nocobue / B. H.
Kosnues, A. A. lNpoTtacos, A. B. LLnpmaHos, C. B. KpeianH. — Mocksa : MI'TY um. baymana, 2020. — 214 c.
5. | — ISBN 978-5-7038-5429-7. — TeKCT : aneKTPOHHbIN // JlaHb : aneKTpoHHO-6ubnmnoteyHasa cuctema. — URL:
https://e.lanbook.com/book/205889 (gata o6paileHums: 01.03.2022). — Pexxum goctyna: ans aBTopums.
nonb3oBaTenemu.
Hemuxos, K. E. BakyymHble cuctemsl : ydebHoe nocobue / K. E. [lemnxos, H. K. HukynuH. — Mockea : MI'TY
6 um. H.3. baymaHa, 2010. — 76 c. — TeKCT : aneKTPOHHbIN // JlaHb : aneKTpoHHO-6ubnmnoTeyHasa cuctema. —
" | URL: https://e.lanbook.com/book/52177 (nata obpaweHus: 01.03.2022). — Pexxum goctyna: ansg asTopus.
nonb3oBaTenemu.
OnekTpoxmMuyeckune npoueccol : yuebHoe nocobue. — Mocksa : MI'TY um. H.O. baymaHa, 2011. — 38 c. —
7 TekcT : anekTpoHHbIN // JlaHb : anekTpoHHO-6mMbnuotevHas cuctema. — URL:

https://e.lanbook.com/book/52559 (nata obpaweHus: 01.03.2022). — Pexxum goctyna: ons asTopus.
nonb3oBaTenemu.

0) gononHuTenbHasa nutepartypa:

Ne
n/n

McTOYHMK

YUynuH, A. B. IHTennekTyanbHble CUCTEMbI aBTOMATM3MPOBaHHOIO yrnpaBreHus : yuebHoe nocobue / A. B.
YynuH. — Kemeposo : KemlY, 2016. — 108 c. — ISBN 978-5-89289-951-2. — TeKCT : aNeKTPOHHbIV // JlaHb :
3ANeKTPoHHO-6ubnuotedHas cuctema. — URL: https://e.lanbook.com/book/102654 (nata obpalueHus:
01.03.2022). — Pexum goctyna: Ang aBTopu3. Nonb3oBaTenem.

ABTOMaTU3MpOBaHHbIE CUCTEMBI YNpaBneHus: Metognyeckne ykasaHus : METOAUYECKME yKasaHus /
coctasuTenu B. N. HesogHunyun, B. J1. PykaBuwHukos. — CaHkT-lNeTepbypr : CM6Iy rA, 2021. — 44 c. —
TekcT : anekTpoHHbIN // JlaHb : anekTpoHHO-6MbnuotevHas cuctema. — URL:
https://e.lanbook.com/book/167054 (gata o6pailieHums: 01.03.2022). — Pexxum goctyna: ans aBTopums.
nonb3oBaTenemu.

[yxonenbHukos, [1. B. MarHeTpoHHbIE pacnbinnTeNbHbIE CUCTEMBI : y4ebHOe nocobue / [. B.
[yxonenbHukoB. — Mockea : MI'TY um. H.Q. BaymaHa, [0. r.]. — YacTtb 1 : YCTpoONCcTBO, NpUHLMMBLI paboThl,
npumeHeHne — 2014. — 53 ¢. — ISBN 978-5-7038-3798-6. — TeKCT : 3NEKTPOHHbIV // JlaHb : 3NeKTPOHHO-
6ubnuotevHasa cuctema. — URL: https://e.lanbook.com/book/52087 (gaTta obpaiyeHus: 01.03.2022). —
Pexxum goctyna: onsi aBTopua. nosib3oBaTtenen.



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

Muxannoea, W. KO. SnekTpoxnMmnyeckne TEXHONOMMM HeOpraHMYEeCKNX BELLECTB : y4ebHO-MeTogu4eckoe
nocobue / . H0. Muxannosa. — Kupos : BatlyY, 2017. — 69 c¢. — TeKcT : aneKTpoHHbIN // J1aHb :
3NEeKTPOHHO-0MbnmoTedHast cuctema. — URL: https://e.lanbook.com/book/164425 (nata obpalueHus:
01.03.2022). — Pexum goctyna: Ang aBTopu3. Nonb3oBaTenem.

B) MH(POPMaALMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchbl (OduLmManbHble pecypcol

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

16. NepeyeHb y4eOHO-MeTOANYECKOro obecneyeHust Ans CamoCcToATeNIbHON paboThbl

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

17. OOpa3oBaTefibHble TEXHONOrMMU, UCNONb3yeMble nNpu peanusauumm y4ebHOMU
ANCLUMNIINHBbI, BKINKOYasi AUCTaHUUOHHble oOpa3oBatenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe 0GyyYeHue):

B yuebHOM npouecce wncnonb3ylTca cregywowme obpasoBaTenbHble TexHonoruu. [lo
obpasoBaTenbHbIM (bopmMaM: NeKUUKU; rpynnoBble KOHCYMbTauuMW, MHAUBMAOYaSbHbIE 3aHATUS.
Mo npeobnagawowmm mMetogam u npuemam o6ydeHusi: OBbACHUTENbHO-UANIOCTPATUBHBIE
(o6bsACHEeHMe, nokas—aeMoHCTpaums y4ebHoro matepmana v ap.); akTuBHble (aHanu3 yvyebHom
N Hay4YHOW NUTEpaTypbl, COCTABIEHNE CXEM U AP.) N UHTEPAKTUBHbIE, B TOM YUCHE U FPYNnoBble
(B3aMmHOe obyyeHue B opMe NOArOTOBKM U OOCYXAEHUS AO0KNagdoB); MH(OPMAaLUMOHHbIE;
KOMMNbIOTEPHbIE; MynbTUMeAunHble (paboTta C canTamum akagemMuyeckmx CTPYKTYp, Hay4Ho-
nccrnenoBaTenbCKMX opraHn3aumin, 3NeKTPoHHbIX bnbnmnoTtek n ap., paspaboTka npeseHTauuu,
coobLeHnn 1 goknaaos, paboTa ¢ ANeKTPOHHbIMM OByyatowmmMm nporpaMmmamm 1 T.n.).

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHne AUCLUUNIIUHDI:

BakyymHas yctaHoBka TepMu4eckoro ncnapeHus Ha 6ase BYT1-2 (nab6.25);

YcTtaHoBKa BakyyMHOro Hanbinenus YBH-711-3 (na6.25);

YcTaHOBKa 3MEKTPOXUMUYECKOro NOyyYeHnst MOpUCTbIX MaTepmanos (11ab.25)

JTabopaTopus anekTpoHHon mukpockonuu LIKIMHO BI'Y (nab. 7): pacTpoBbI 9NEKTPOHHbIV
mMukpockon JEOL JSM-6380LV ¢ mukpoaHanunsaTtopom Oxford Instruments;

JTabopaTopusi HAHOCKONMUM KU HaHOTexHonormn (nad. 142): aTOMHO-CUNOBON MMUKPOCKOMN
SOLVER P47 PRO

Peanusauusa ancuunnuHbel ¢ NPUMEHEHUEM 3NEKTPOHHOIO OBYYEeHUS M AUCTAHLMOHHbBIX
obpasoBaTenbHbIX  TEXHOMOMMW  OcyllecTBnseTca 4epe3 obpasoBaTerbHbli  nopTan
"ONeKTPOoHHbIN YHUBepcuTeT BIY".

19. OueHo4HbIe cpeaAcTBa Ans NpoBeAeHUs TeKyLen U NPOMeXyTOYHON aTTecTalun

MopsaoK OLEHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs
cogepkaHneM cneayowmx pasgenos ANCUMNnHGL

HanmeHoBaHue UHankaTop(bl
I_II\}I%I pasgena gucuunivHbl Kcl’_l'\l"/l';?;)e” ,EI,Cﬂ)TI/I)Kel-ﬁ)ISIFl) OueHouHble cpeacTea
(mogynsi) KOMMNETEHL MM
1. | Pasgen 1 MK-2 MnK-2.1 YcmHbIU onpoc
2. | Paspgen 2 MK-2 MnK-2.1 YemmHbit onpoc, KoHmponbHasi paboma
3 | Pasmen3 MNK-3 nK-3.1 Yemubiti onpoc, omyem o
) ' camocmosimesibHol pabome
4 | Paspmen4 MNK-3 nK-3.1 Yemubiti onpoc, om4yem o
) ' camocmosimesibHol pabome
5. | Pasmens MNK-3 nK-3.1 Yemubiti onpoc, omyem o
) ' camocmosimesibHou pabome



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

HanmeHoBaHue WHankaTop(bl)
(o]
r’,\;[-, pasfena AncumnninHbl K?ﬂ;%}?” [OCTIRKEHUS OueHouHble cpeacTea
(Mopyns) KOMMETEHLMM

OT4eT 0 BbINOSIHEHNM CAMOCTOSATENBHBLIX
paboT, oyeHoYHble cpedcmea
npomexxymo4Hol ammecmauuu

lMpomexyToyHas aTTectauust
dopma KOHTPONs — aK3aMeH

20 TwvnoBble OUEHOYHblIe cpeAcCTBa M MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl oLueHUBaHUsA

20.1 TekywWwmMi KOHTPONb yCNeBaeMoCTHU

TeKyLLMI KOHTPOMb YCNeBaeMOoCTU MO ANCLMMNIIMHE OCYLLECTBNSIETCS C MOMOLLbHO
crneayLwmx OLeHOYHbIX CpeacTs:

1) CamocTosTenbHble paboTbl
2) YCTHbIM ONpOC Ha NEKUMOHHbIX 3aHATUAX
3) KoHTponbHasa paboTa No TeopeTMyecKon YacTu Kypca

Nepe4yeHb TeM caMOCTOATENbHLIX PaboT:

1. 3apaHve 1 — PaspaboTka anroputma aBToMaTU3NPOBaHHON CUCTEMbI yNpaBneHns
NPOLIECCOM BaKyyMHOWN OTKaYKM

2. 3apaHne 2 — PaspaboTka anropytma aBTOMATM3MPOBAHHOW CUCTEMbI
perynupoBaHnsi BakyyMHOrO HanbINEHUs nerkonnaeBknx meTannos

3. 3apaHve 3 — PaspaboTka anroputma aBToMaTU3NpOBaHHON CUCTEMbI yNpaBneHns
NPOLIECCOM 3NEKTPOXMMUYECKOrO TpaBneHus

Tpumep 3adaHusi Onis 8birnosIHeHUs1 nabopamopHoul pabomsi.
«3apgaHne 1 — PaspaboTka anropytma aBTOMATU3MPOBAHHOW CUCTEMbI YMNpaBreHuUs
NPOLIECCOM BaKyyMHOW OTKauKm»

Uenb pabomel: N3yunTb npuHUMn paboTbl CUCTEMbI aBTOMATUYECKOro peryrnmpoBaHus
npouecca BakyyMHOW OTKaYKW.

®opma koHmMposisa: OnNpoc B yCTHOM hopMe MO apXMTEKType CHOPMMPOBAHHON CUCTEMBI
perynmpoBaHnsa BakyyMHOWN OTKaYkn 1 pesynbTatam paboTbl peannu3oBaHHOW NPOrpaMmmbi.

Konuyecmeo omeedeHHbIX Yacos: 8

CodepxxaHue pabomsi: [lonyunTb Yy npenogaBaTens BapwaHT 3afdaHud, COCTaBUTb
NPUHUMNUANbHYI0 3NIEKTPUYECKYIO M BaKyyMHYKO CXEMY CUCTeMbl OTKa4ku, Hanucatb KoA,
peanuaylwuin  COOTBETCTBYKOLUMAN  anroputM  oTKayku. [lpoBectn  TecTMpoBaHue
peanu3oBaHHOro  anroputma. [lpoaHanu3vpoBaTb  MOMyYeHHble  pe3ynbTaTbl WU
chopmynupoBaTb BbIBOAbLI MO NpogenaHHon paboTe.

lMpumep sapuaHma 3adaHusi: C ncnonb3oBaHMeM (HopBaKyyMHOro u TypboMOneKynsipHoro
HacOCOB peann3oBaTb MPOrpamMMy OTKAYKM [0 MPEeAerbHOro OCTaTouHOro Aaenewus 107
MM.PT.CT. YHMBEPCarbHOro BakyyMHOro rnocrta ¢ nomoLbio KoHTponnepa PIC18.

[pumepbl KOHMPOIIbHBIX 80IPOCO8:
1. [Jo «kakoro npenenbHOro OCTAaTOYHOrO [aBfieHUs MO3BOMSEeT MPOU3BECTU OTKauKy
dopBaKkyyMHbI Hacoc?

2. [o «kakoro npegenbHOro OCTATOYHOrO [AaBfeHUs MO3BOMSET MNPOU3BECTU OTKAYKy
TypBoMOneKkynspHbI HAacoc?



Mo kaxgon BbINOSTHEHHOW camocTosTenbHOW paboTe [ormkeH ObiTb NpeaocTaBneH
OTYeT, BKITHOYAOLWNA onucaHne (pusmnyecknx NpUHLMNOB N3y4aeMblX TEXHONOrMYECKMX MeTo40B
N CUCTEM, UCXOAHbIV KOA pa3paboTaHHbIX NporpamMMm 1 onMcaHne NofyvYeHHbIX pesynbtaTtos. 1o
OTYyeTy npenogasaTenib Bnpase 3adaTb LOMNOSIHUTESbHbIE BOMPOCHI ANA YTOYHEHUS YPOBHSA
NOHUMaHNA maTtepuana.

Mpy ycnewHoM BbIMNOIHEHUN CaMOCTOSATENbHLIX paboT B TeyeHue cemecTpa
uKcMpyeTCsi BO3MOXHOCTb OLEHMBAHUSA TONMbKO TEOPETUYECKOW YacTu AMCUMMIIMHBbI B Xo4e
NMPOMEXYTOYHOW aTTecTauumn, B NPOTUBHOM Crlydyae NpoBepka 3adaHusi MO CaMOCTOSATENbHbIM
paboTam BbIHOCUTCHA Ha 3K3aMEH.

YCTHbIN ONPOC NMPOBOAUTCA HA NEKUMOHHBIX 3aHATUAX MO TemMam/pasgenam OUCUUMNIIMHGIL
[MpaBunbHbIN OTBET OLIEHMBAETCH KaK «3a4YTEHO», HEenpaBUIlbHbIM WUAW  MPUHLMINATNBHO
HETOYHbIN OTBET «HE 3a4YTEHO».

KoHTponbHasa paboTa coaepXxut TeopeTndeckme Bonpochkl No Temam/pasgenamMm guCumninHbl.
LLikana oueHMBaHUA COOTBETCTBYET Tabnuue, NpuBeAEHHON HUXE.

anBeﬂéHHble HMXe 3apgaHuA peKkomMmeHAayeTCcA wUcnonb3oBaTb MNMpu  npoBegeHUU
ANarHoCTn4ecCcKux pa60T ONA OUEeHKN OCTAaTOUYHbIX 3HAHWM MO AUCLMUIIIMHE.

3apaHusa 3aKpbITOro Tuna

1. CBEpXBbICOKNM BakyyM Ha3biBAeTCs Npy NpeaenbHOM OCTaTOUHOM AaBMeHUn B KaMepe:
a) <10 mm.pT.CT.

6) <10°® Mm.pT.CT.

B) <10 Mm.pT.cT.

r) <10™ mm.pT.cT.

2. dnuTakcus aTo...

a) OpueHTMpOBaHHbIA pPOCT CrOA Ha MOBEPXHOCTM MOHOKpUCTanna, MnoBTOPAOLLErO
KpUCTanMyeckyro CTPYKTYPY NOOSTOXKM.

6) OpreHTUPOBaHHLIN POCT CMOA.

B) PoCT cnosi Ha NoBepXHOCTU nonukpucTanna.

r) PocTt crosi, NoBTOPSAIOLEro CTPYKTYPY NOAMOXKM

3. Kakue cpefgbl vCnonb3yloTCA 4Yalwle BCero And 3SnMTakcuanbHOro pocta B TeXHOMornu
WHTerpanbHbIX MUKPOCXeM?

a) lasoBble.

0) Maposeble.

B) [NaporasoBble.

r) >Kngkue.

4. MoporoBasi aHeprus pacnbineHns

a) QHeprus, Npu KOTOPOW NPOUCXOANT pacribifieHnE.
0) OHeprus, Npu KOTOPOM HAYMHAETCS pachblfieHne.
B) QHeprus BbINleTaKLWMX YacTuL,.

r) QHeprmus 6ombapanpyowmx YacTmy,

5. TpaHCnopTUPYOLWKWIA areHT 3T0...

a) Iltobble anemeHTbl N coeanHeHNs, CNOCOBHbIE BCTyNaTb C TPAHCMOPTUPYEMbIM BELLLECTBOM B
XUMUYECKYIO peakLuio.

6) lto6ble anemeHTbl U coeanHeHNs, CNOCOBHbIE BCTyNaTb C TPAHCMOPTMPYEMbIM BELLECTBOM B
obpaTUMy0 XMMUYECKYIO peakuuio, NnepeBoas ero B rasoobpasHoe COCTOSHME.

B) JTiobble anemMeHTbl, CNOCOBHbIE BCTyNaTh C TPAHCMOPTUPYEMbIM BELLECTBOM B XMMWUYECKYHO
peakuuio.



r) Jllobble coeanHeHusi, cnocobHble BCTynaTb C TPAaHCNOPTMPYEMbIM BELLECTBOM B 06paTUMyto
XMIMUYECKYIO peaKkLmio.

6. O6nacTb 3NEeKTPOHMKMK, BKOYatoLWasa co3gaHne npubopoB M YCTPONCTB HA OCHOBE TBEPAO-
TENbHbIX HU3KOPA3MEpPHbIX CTPYKTYP C XapakKTepHbIMM  TOMOMOTMMYECKMMWU  pasMepamm
anemeHToB MeHee 100 HM, Ha3bIBaeTCA:

a) MUKPO3SIEKTPOHMKA

0) MUNNIMANEKTPOHMKA

B) HAHOJMEKTPOHUKA

) CUNoBasi ANEKTPOHMKA

7. OBbeKT MOXHO HasBaTb HaHOCTPYKTYPOW (MAN HU3KOPA3MEPHOW CTPYKTYpPOW) ecnu ero
NMHENHbIN pa3mep XOTa Obl B OAHOM HanpaBneHuu:

a) <100 Hm

6) <100 MKMm

B) <100 cm

r) <100 mm

8. Kakoe Haunydwwee paspelueHne obecneymBaeT aNeKTPOHHO-Ny4YeBas nutorpacdpums?
a) okosio 10 Hm

6) okono 100 Hm

B) OKOMO 1 MKM

r) okono 100 Mkm

9. Kpucrann, npegcraeBnsiowmn cobon cBepxpelleTky, C MNepuoguyeckum U3MeEHEHNEM
KoadppuumneHTa nperioMneHna B O4HOM, ABYX WNU TpexX HanpaBneHusiX U nepuog KoTopow
COMoCTaBMM C AJSIMHOMN BOSHbI CBETa Ha3blBaAETCA:

a) MOHOKpUCTansioMm

0) nonukpucTannom

B) POTOHHbLIM KpUCTaniom

r) aMopHbIM TBEPOLIM TENTOM

10. Mo Kakoro mnpefenbHoro OCTaTOYHOrO /[aBMeHMs No3BonseT MpOM3BECTM OTKAuKy
dopBaKyyMHbIN Hacoc?

a) ~10° mm.pT.cT.

6) ~10° mm.pT.cT.

B) ~10™° Mm.pT.CT.

r) ~10"° mm.pT.cT.

11. o kakoro npegenbHOro OCTaTOYHOro [AaBfieHVMSI MO3BONSET MPOU3BECTM  OTKAYKy
TypboMONeKynapHbI BakyyMHbIA HAcOC?

a)~10° mm.pT.cT.

6) ~10° MMm.pT.cT.

B) ~10° MMm.pT.CT.

r) ~10"° mm.pT.cT.

3apaHus ¢ pa3BepHYTbIM OTBETOM
1. OCHOBHblE TEXHONOIMYECKME Onepaumn U TEXHUYECKNe CpeacTBa MonyrnpoBOAHMKOBOIO

npoun3BoaCTBa.
2. O6wwme cBegeHUsa 06 aNeKTPOMaLUNHHbBIX YCTPOMCTBAX UCTMONMHUTENBHbLIX MEXAHNU3MOB
3. Knaccudumkaums, npPUHUMN nencTeus n OCHOBHblE XapakTepUCTUKN

MUWKPOMPOLECCOPHbIX CPEACTB aBTOMaTU3aLUUnN Ansi MOCTPOEHMSI CUCTEM YNpPaBIeHus.
4. MeToabl aBTOMATU3MPOBAHHOIO MNPOEKTUPOBAHUSA CTPYKTYPHbIX BaKyyMHbIX CXEM.



5. HasHayeHne, uenMu U1 QYHKUMM  CUCTEM  aBTOMATUYECKOro  ynpaBrieHUs

TEXHoMormyeckmm obbekToM. Knaccbl cucTeM  aBTOMATUYECKOro  ynpaBrieHus

TEXHOJTOrMYEeCKMMMN 0O bEKTAaMN U NPOLECCaMN.

KpuTepun ontnmmsaumm npu NPOeKTUPOBaHUN BaKyyMHbIX CUCTEM.

CTpykTypa pacrnpeferieHHblX aBTOMaTUYECKMX CUCTEM YNpaBfeHUs TeXHONOrMYecKumMm

npoueccamm.

8. Kakune cneumanbHble TpeboBaHWS NpeabABNAOTCA K MaTepmanam BakyyMHbIX CUCTEM?

9. TwunoBon cocTaB TEXHUYECKMX CPEACTB CUCTEM aBTOMATUYECKMX CUCTEM YnNpaBrieHUsi
TEXHOMNOMMYEeCKMMN NpoLieccamu.

10. ®namka MarHeTpPOHHOro paspsga W XapaKTepUCTMKM  npouecca  MarHeTPOHHOro
pacnblfieHns.

11.YcTponctBa nosiydeHMs MHpopMaumm O TexHomormyeckom obbekte. Knaccudukaums
AaT4YNKOB MO BMAY BXOAHOW U BbIXOAHOW BENUYUHBI, NPUHLMMY OENCTBUS.

12. YCTpPONCTBO 1 NPUHLUUN pabOoTbl MarHETPOHHbIX PACNbIIUTENBHbLIX CUCTEM.

13.0Onuwmnte npuHumMn paboTbl 4aTYNKOB AABNEHUS U pacxoaa XUAKOCTH.

14. VloHHOEe pacnblfieHne B ra30BOM paspsifie 1 conyTcTayowmne adpdeKTbl.

15.®unsundeckne uHTEPEENCHI CUCTEM aBTOMATUYECKOrO YNpaBSieHUS TEXHOSIOrMYecKUMu
npoueccamu.

16. KombuHnpoBaHHbIe MeToabl 3NEKTPOXNMUNYECKOM 06paboTku MaTepuanos.
[MpoekTnpoBaHme TEXHONOMMYECKUX NPOLLECCOB.

17. AcnonHuTtenbHble  YCTPOMCTBA AN peanu3auuun  yrnpasnsaowWmMx  BO3OEUCTBUN.
Knaccudgukauus, CTpykTypa n cocTas.

18. TexHonormyeckme BO3MOXHOCTUN SNEKTPOXMMUYECKOTO TpaBneHus. Pexnmbl 06paboTku.

No

YpoBeHb
Lkana
cchopmmpoBaH
y npefBapuTenbHbIX
Kputepun oLeHnBaHUsi KOMMNETEHLMI HOCTM oLLeHOK
KOMMNEeTeHLNN
OOyyvatolmincss B NOMHOM Mepe BrageeT MOHATMIHBIM annapaToMm
JaHHOM obnacTu HaykuM (TEOPETUYECKMMW OCHOBaMW AUCLMMNINHDI),
crnocobeH UNMICTpUpoBaTb OTBET NpuMepamu, daktamu, gaHHbIMKU | [OBbILLEHHbIN OmnuYHo
Hay4YHbIX WCCMNefoBaHUN, MNPUMEHSATb TEeOpeTUYecKne 3HaHwust Ansi YPOBEHb
BbINOMHEHNSI TECTOB PELUEHUS MPaKTUYECKUX 3agay Npu BbINOMHEHUN
nabopartopHbIx paboT
O6yvaowmnca Bnageet MOHATUIAHBLIM annapaToM [aHHOW obnactu
Haykm (TeopeTMyYecKuMyn OCHOBaMW  AUCLMMNNWHBI),  Aonyckaet BasoBbIn Xopowo
He3HayMTenbHbIE OLWMOKN NPW BbIMOSTHEHWMM TECTOB U NabopaTopHbIX YPOBEHb
3agav
OOyvarowmnca Bnageer YacTUYHO TEeOpeTUYEeCcKMMU  OCHOBaMu .
MoporoBbii Ydoenemeopu-
OVCUMMIWHBI, bparMeHTapHO CnocobeH MpoxoanTb TEeCTUPOBaHME W
YPOBEHb mesibHO
BbINOMHATL NabopaTopHble 3aaHus
HeynoBneTBopuTensHoe BbINOMTHEHNE TECTOBbIX 3agaHui.
Obyyaowmnca  AeMOHCTpUpyeT  OTpbIBOYHblE,  hparMeHTapHble Heydoenemesopu-
3HaHUWS, JONycKaeT rpydble OWMOKM NpPU BbIMNOMHEHUM NPAKTUYECKUX mesibHO
3agay nabopaTtopHbIx paboT

[na Tekywero KOHTPOMs ycrneBaeMOCTM UCNONb3yeTCcs YCTHbIA OMNpPOC, OTYETbl O Xo4e
BbINOJSTHEHNS CAMOCTOSITENbHbIX PaboT, Ha OCHOBE KOTOPbLIX BbICTABMSAETCS NpeaBapuTenbHas
OLeHKa omJsu4Ho/xopouwo/ydosnemeopumerisHo/Heydo8r1emeopumeribHo.

20.2 NMpomexyToyHaa aTrectaums

lMpomexyToyHas aTTecTtauMss nNpPoBOAUTCA B COOTBETCTBUM C [lonoxeHnem o
NMPOMEXYTOYHON aTTecTaumMm obyvalwmxcs Mo nporpamMaMm  BbiCWEro o6pa3oBaHus.
[MpomexyTodHas  aTtrectauMss Mo  uMTOoraMm  OCBOEHUS  OUCUMNMAWHBI  NPOBOAUTCS
B (popme 3k3ameHa.



Ycnosusamun ans nonoXUTernbHON UTOFOBOW OLIEHKU ABMSIIOTCS:
1) BbINOMHEHNE BCEX CAMOCTOATENbHbLIX paboT
2) NONOXUTENbHAA OLEHKa NO KOHTPOSIbHbIM paboTam

[Ons  OueHKn TeopeTU4ecKUxX 3HaHUA  UCNOMb3YyeTCs NepedYeHb  KOHTPOSbHO-
naMepuTenbHbiX  MaTepuanoB. Kaxabli  KOHTPOSIbHO-U3MEPUTENbHbIA  MaTepuan  gnsg
npoBefeHNs1 NPOMEXYTOYHOW aTTecTauuu BKIOYaeT ABa 3afaHusa - BOMPOCOB ANA KOHTPONS
3HaHUW, YMEHUN N BflaleHU B paMKax OLeHKN YPOBHSA CPOPMUPOBAHHOCTN KOMMNETEHLNN.

MpumepHbIN NepeyYeHb BONPOCOB K 3a4eTy C OLLEHKOMN:

1. OnuwnMTe Usndeckme NPUHLKMNLI N TEXHNYECKME CpeacTBa MUKPO- U HAHOTEXHONOMMNA.

2. MNpunBeguTe OCHOBHbIE XapaKTEPUCTUKN MUKPOMPOLECCOPHbLIX CPeAcTB aBToMaTM3aunm ans
NOCTPOEHNSA CUCTEM YNpaBreHus.

3. OnuwunTte obwime npobnembl Boibopa 6a30BbIX CPeCTB aBTOMaTU3aLUN.

4. OnuwnTe apxXuTEKTypy CUCTEMbI aBTOMAaTMU3aUMU TEXHONOMMYECKUM MPOLIECCOM.

5. YCTpPONCTBO CBA3WN C TEXHOITOMMYECKOWN YCTaHOBKOW.

6. ObpaTHas CBA3b U ee BrMsHUE Ha nokKasaTenn n XxapakTepUCTUKN aHanoroBbIX 3NEKTPOHHbIX
YCTPOWCTB.

7. CncTeMbl OTKaYkn, USMepeHns AaBneHus, BrNoKMpPYOLLMX 3aCITIOHOK.

8. MNMpuBeguTe NpuHUMNUAaNbBHYO CXEeMY CUCTEMbI aBTOMAaTUYECKOro perynmpoBaHus NpoLeccoB
BaKyyMHOW OTKa4ku U n3mepeHnsa aaBneHuns.

9. Kakue cuctembl BakyyMHOro HanbIfleHUS MeTanfiMyeckmx U noslyrnpoBOAHUKOBBIX NOKPbLITUN
NCNOSb3YITCA B MUKPOSNEKTPOHUKE.

10. OnuwmnTe 0Co6EHHOCTN CUCTEM C ANEKTPOHHBIMU U MOHHBIMU NyYKaMW.

11. OnuwmnTte 0cobEeHHOCTN CUCTEM C HarpeBaTesnbHbIMU 3fIEMEHTaMW.

12. OnnwmnTe 0coBEHHOCTM CUCTEM C ra30BbIMU CEHCOpaMU, AAaTYMKaMn TeMMepaTypbl.

13. [lpvBeauTe MpUHUMNUANBHYIO CXeMy CUCTEMbl W3MEPEeHUs W aBTOMaTUYEeCKOro
perynupoBaHus pacxoda XuaKoCTu U rasa.

14. TllpuBeguTe nNPUHUUNUANBHYID CXEMY CUCTEMbl WU3MEPEHUS W  aBTOMATUYECKOro
perynnupoBaHusa TeMmnepaTypHOro pexuma.

15. OnuwuTte o0OWYy apxXUTeKTypy CUCTEMbI YynpaBrneHne TEeXHOMNOMMYECKUM  LUKIIOM
06LEeNPOMbILLSIEHHOrO Ha3HaAYeHWS.

16. Onuwmute 0OWYKD  apXUTEKTYpy  CUCTEMbl  aBTOMATUYECKOro  perynupoBaHus
3NEKTPOXMMUYECKOTO TPpaBNeHus.

17. WN3y4yeHne cuctem aBTOMATUYECKOro perynupoBaHuUs npouecca 3MneKTPOXMMUYECKOro
OoCaXaeHus.

18. Ha kakve knaccbl No BMAaM BXOOHbIX W BbIXOAHbLIX BEMNYMH MOXHO pasaenuTb AaT4ukn?
19. Ha kakue knaccel no meTtony npeobpasoBaHnA PU3NYECKON BESTMYUHBI MOXHO pasgenntb
JaTynkn?

20. Ha kakue knaccbl No BMAY BbIXOAHOW BENUYMHbLI N HEOOXOAMMOCTM BHELLUHErO0 MCTOYHUKA
3HEPrn MOXHO pasfenuTb AaT4mMKn?

21. Ha kakue rpynnbl MOXHO MO XapakTepy BbINOMHAEMbIX MHOPMaLUMOHHbLIX Npeobpa3oBaHnin
1 cnocoby Nony4YeHus BbIXOOHbIX CUrHANoOB MOXHO pasaenuTb AaTunkn?

22. [Nepeymncnure anNekTPoHHbIE YCTPOMCTBA, BXOASALME B COCTaB AaTYMKOB.

23. Nepeyuncnute matepuansl, UCNOSb3yeMble B YNPYrux afieMeHTax 4aTYMKOB.

24. Nepeyncnmte onTUYecKne ANemMeHTbl 4aTYMKOB.

25. [Ina wu3amMepeHus Kakux BeNUYMH MUCMNOMb3YKTCA peocTaTHble, TEeH30PE3NCTUBHbIE W
noslynpoOBOAHUKOBbIE TEH304aTUYNKN?

26. [1na naMepeHuns Kaknx BesiM4nH UCMNoSb3yTCA EMKOCTHbIE JATUNKN?

27. Tllepeuvcnute BuAbl AaTYMKOB TemnepaTtypbl, pabouve pguana3oHbl M obractm umx
NPUMEHEeHUS.



28. lNepeuncnuTte BuObl AATYMKOB rasoaHanmsatopoB, paboyve amanasoHbl U obnactn umx
NPUMEHEeHUs.

29. OnuwnTe MeToabl N3MEPEHUS BMAXXHOCTU TBepAbIX Ten, XXUAKOCTEN U ra3os.

30. Knaccudpmumnpynte npueMHUKN nsnyyeHns no suay BXO4HOW BENNYNHBI.

31. lNo kakoMy NPUHLMNY KNacCUuUuUpyoTcs AeTEKTOPbI MOHN3UPYIOLLNX U3ITYHEHUN.

32. lNMepeuncnute BMAbI 4AaTYMKOB AaBreHus, paboyne ananasoHbl U 0611acT UX NpUMEHEHUS.

Mpumep KOHTPONbLHO-U3MEePUTENILHOrO MaTepuana
YTBEP>XOAKO
3aBegyowmin kapeapomn ousnkM TBEPAOro Tera U HAHOCTPYKTYP

M.B. CepeavH
. .2023
HanpasneHue nogrotoBku / cneynanbHocTb 03.04.02 dusuka

OucumnnunHa 51.B.[1B.03.02 ABTOMaTM3aLUmsa TEXHONOIMYECKMX NPOLIECCOB
NonynpoBOJHNKOBOWN TEXHOMNOINK

doma oby4veHnsa O4yHas
Bua koHTpons Jk3ameH

Bua atrectaummn [NpomexytoyHas

KoHTponbHO-u3MeputernbHbin Matepuarn Ne1

1. MpuBeguTe NpUHLMNMANbBHYIO CXEMY CUCTEMbI aBTOMAaTUYECKOro perynmpoBaHus npoLeccoB
BaKyYMHOWN OTKaYKN N N3MEPEHNSA OaBIEHWS.
2. [Ina naMepeHns Kakmx BeNIMYNH UCMONb3YHTCA EMKOCTHbIE AAaTYNKN?

lMpenogaBaTernb K.A. bapkos

[na oueHuMBaHMA pe3ynbTaTtoB OOYy4YEeHWS Ha 9K3aMeHe WUCMoNb3ylTCca cnegyolime
cogepxaTtenbHble nokasaTtenu (bopmynupyetca C y4eTOM KOHKPETHbIX TpeboBaHui
OUNCLUNINHDI):
1. 3HaHMe PU3NYECKMX NPUHLUMOB N TEXHUYECKMX CPEACTB MUKPO- U HAHOTEXHOSOMHN,
a Takke cnocoboB aBTOMATUYECKOro YNpaBfeHUsa nmu;

2. HaBblKM CO34aHMS CUCTEM aBTOMATMYECKOrO perynupoBaHusi NpoLecCoB BaKyyMHOW
OTKa4KW, BaKyYyMHOIO HanbINEeHUs1, 3NeKTPOXMMUYECKOro TpaBreHns;

3. yMeHue oueHuBaTb npenenbl NepecTporku CUCTEM aBTOMAaTMYECKOro ynpaBreHus
TEXHOJSIOrMSAMN HAHOCTPYKTYPUPOBAHHbBIX MaTepuaros.

4. ymeHue obecrneymBaTb YCTPONCTBO CBA3UN CEHCOPHbIX U 3HEPreTUYECKUX INIEMEHTOB
TEXHOJSIOrMYECKMUX YCTaHOBOK;

OnucaHne TexHosnornu nposeneHus npome)KyTquoﬁ aTTecTauumm



[MpomexyTodHas aTTectauMs no AUCUUNIMHE — 3k3ameH. B npunoxeHuwe k gunnomy
BHOCUTCSA OueHKa omsiu4Ho/ xopowo/ ydosriemeaopumersibHO /Hey008/iemeopumeribHo.

OueHka YPOBHSA OCBOEHUS ONCLUNSINHDI 61.B.[1B.03.02 ABTOMaTU3aUMSA
TEXHOSOrMYECKNX MNPOLLECCOB  MOMYNPOBOAHMKOBOW  TEXHOMOMMM  OCYLLEeCTBNSAeTCs Mo
cnegylowmM nokasatensam:

- KQYeCTBO N CBOEBPEMEHHOCTb BbINOSHEHUS NTabopaTopHbIX paborT;

- MONHOTA OTBETOB Ha BOMNPOCHI KOHTPOSIbHO-M3MEPUTENBHOIO MaTepuana;

- MONIHOTa OTBETOB Ha LOMOSHUTENbHbIE BONPOCHI

CoOTHOLLEeHNe NokasaTeneun, KpUTEPUEB U LIKasbl OLLEHMBAHNA pe3ynbTaToB 06yYeHns.

YpoBeHb
LWkana
cthopmumpoBaH
o npefBapuTenbHbIX
Kputepun oueHnBaHnsi KOMNETEHLMN HOCTM OLIEHOK
KOMMEeTEeHUun
O6yyarowmnca B MNOMHOM Mepe BrageeT MNOHATUIAHLIM  annapaTtoMm
OaHHOM ob6rnactv Haykm (TEOPEeTMYECKMMU OCHOBaMMW OUCLMMIIMHDI),
cnocobeH uMnCTpUpoBaTb OTBET NpuMepamu, daktamu, gaHHbIMKU | [TOBbILLEHHbIV OmnuyHo
Hay4yHbIX WCCNeOBaHUN, MNPUMEHHATb TEOpeTUYecKne 3HaHwus Ans YPOBEHb
BbINOMHEHNSI TECTOB PELUEHUSA MPaKTUYECKUX 3agay Npu BbINOMHEHUN
nabopaTtopHbIX paboT
Ob6yyaowmnca Bnageet MNOHATUMHBLIM annapaToMm [aHHowW obnactu
Haykn (TEOpeTUYecKMMM OCHOBaMW  OUCLMMNNMHBLI),  Oonyckaet BasoBhin Xopowo
He3Ha4MTemNbHbIE OLMOKN NPU BbIMNONTHEHMM TECTOB M NabopaTopHbIX YPOBEHb P
3agav
Ob6yyaowmnca Bnageetr 4YacTUYHO TeopeTUYeCKUMM OCHOBaMM o
yHaiow A P Moporosbii Ydoenemeopu-
ONCUMNIWHBI, bparMeHTapHO cnocobeH MpoxoauTb TECTUPOBaHME U
YPOBEHb mesibHO
BbINOMHATL NabopaTopHble 3agaHus
HeynoBneTBopuTensHoe BbINOMTHEHNE TECTOBbIX 3agaHui.
Ob6yyarowmncs  AeMOHCTPUPYET  OTPbIBOYHbLIE,  hparMeHTapHble B Heydosnemeopu-
3HaHWSA, JonyckaeT rpydble OWMOKM NpY BbIMOMHEHUM MNPAKTUYECKMX mesibHO
3agad nabopartopHbIx paboT
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