MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEMO O5PA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBegyowmmn kacegpomn
wvisvikM TBEPOOrO Tena U HaHOCTPYKTYP

CepeavH IN.B.
1.03.2022 .

PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHBI
51.B.07 ABTOMaTu3sMpoBaHHOe yrnpaBrieHNne TeXHONTOrM4ecKMMm npoueccamm
M3roToBrIEHUS NOSTYNPOBOAHUKOBOW 3J1IEKTPOHUKMU

1. Kog u HaumeHoOBaHMe HanpaBreHus noaroToBku/cneumnanbHOCTU:

09.03.02 UHpopmMaUuUOHHbLIE cucmeMbl U mexHos102uu

2. Mpodnnb nogroToBkK/cneymanmsauus:

Bcmpausaembie 8blyuciumernbHble cucmeMbl U UHmepHem sewelt

3. KBanudwmkauma BbinyckHuka: bakanasp

4. ®opma oby4eHun: oyHas

5. Kachegpa, oTBevarLan 3a peanmsaumo QUCLUNMIINHBI:
kagheOpa pusuku meepdo20 mesia U HaHOCMPYKMyp

6. CocTtaBuTENU NporpamMmbi:
Bapkos KoHcmaHmuH AnekcaHOposuY, 3asedyrowul nabopamopuel

7. PekomeHpgoBaHa: HMC ®KH, npomokon Ne3 om 25.02.2022

8. YueOHbIN roa: 2025/2026 CewmecTp: 8



9.llenu n 3apaum y4eO6HON ANCUUNIIUHDBI

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

OcHOBHOV 3apadvell OUCUMMIUHBI SBNSIETCS MOArOTOBKA CTYAEHTOB ANS peLleHus
Hay4YHO-MCCNeaoBaTeNbCKMX U HayYHO-TEXHUYECKUX 3aa4 NonynpoBOAHUKOBOM TEXHOMOMUN.

B pesynbTate M3yyeHus Kypca CTyAeHT LOJDKEH:

3HaTb:

- hn3nM4eckne NPUHLMMNbLI U TEXHUYECKME CPEACTBA MUKPO- N HAHOTEXHOSOTUA;

- MPUHUMNbI 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
ABTOMaTM3MpPOBAHHOE  ynpaBfeHWe  TEXHOMOMMYECKMMU  MnpoueccamMnm  U3roTOBMEHMS
NonynpoOBOAHNKOBON  3NIEKTPOHWKM  OTHOCUTCA K 4YacTh, OPMUPYEMON  YyYacCTHUKaAMM
obpasoBaTesnbHbIX OTHOLWEHNN Ba3oBoro 6noka b1.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnuHe/MoAynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3ynbTaTaMuM OCBOEHUsi 06pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Koa HasBaHne komneTeHuun Koa(bl) NupukaTop(bl) MnaHupyemble pesynbTathbl
00y4eHus
MK-3 | CnocobGeH BLINONHATL paboTbl PaspabatbiBaeT ko 3HaTb: anroputm
no co3gaHuio (Moandukauum) [MK-3.4 | komnoHeHTOoB C 1 6a3 pa3pabatbiBaHMs Koda aons
N CONPOBOXAEHWUIO AaHHbIX NIC komnoHeHToB VIC 1 6a3
NHEOPMALIMOHHBIX CUCTEM AaHHbIX NIC

YMeTb: paspabatbiBaTbh KOA
komnoHeHToB NC 1 6a3
JaHHbIx NC

Bnapetb: HaBbikaMu
pa3paboTku koaga
komnoHeHToB NC 1 6a3
JaHHbix NC

MK-4 | CnocobeH npoBOANTL aHanNu3 MK-4.1 | 3HaeT NpUHUMNbLI NOCTPOEHUsT | 3HaTb: NPUHLMMbLI NOCTPOEHNS
TpeboBaHWiA K TPOrpaMMHOMY apPXUTEKTYPbI NPOrPaMmMHOro ApPXUTEKTYPbI NPOrpaMmMHOro
obecneyeHuto, BbINOMHATb obecneyeHusi, MmeToapl U obecneyeHus, meToapl U
paboTbl NO MPOEKTUPOBAHMUIO cpencTBa NPOEKTUPOBaHUSA cpencTBa NPOEKTUPOBaHUSA
nporpaMmmHoro obecneveHus nporpaMmmHoro obecnedeHus | NnporpaMmmHoro obecnevyeHus

YMmeTsb: peanu3oBaTb
nocTpoeHve apXUTEKTYpbI
nporpaMmHoro obecneyeHus,
MeToabl n cpencTtea
NPOEeKTUPOBaHUSA
nporpaMmMHOro obecneyeHnst

Bnapetb: npuHUMNamm
NOCTPOEHMUS APXMTEKTYpbI
nporpammHoro obecneveHus,
MeTobl n cpeacTea
NpOeKTUpPOBaHUS
nporpammHoro obecneyeHus




12. O6bemM gucuMNNHbLI B 3a4eTHbIX eauHuuax/yac 3/108

dopma NpoMeXyTOYHOM aTTecTauum _3a4eT_C OLIEHKON

13. TpyAOEeMKOCTb No BuAaMm y4ebHon paboTbl

TpyooemMKoCTb
Bua yuyebHon paboThbl o cemectpam
Bcero 8 cemecTp
KoHTakTHas paboTta 72 72
nexkymun 36 36
B TOM 4ymCne: npakTnyeckne - -
nabopaTtopHble 36 36
CamocTtosaTensHasa paboTa 36 36
[MpomexyToyHas atTecrtaums — —
WTtoro: 108 108

13.1. CopepxaHue AUCLUUNIUHbI

Ne HanmeHoBaHue pasgena

CopeprxaHue pasgena gMcumninHbl
n/n ONCLUUNIINHDI Aep pasg ancu

1. NNekuunn

1.1 | Pasgen1 BeeaeHune B NonMynpoBOAHNKOBYIO TEXHOMOMMI0. drandeckme NpUHLMMLI 1
TEXHMYECKME CpecTBa MUKPO- M HAHOTEXHOJIOTUN

1.2 | Pasgen 2 Knaccudvkaums, npuHUMn AeNCTBUA N OCHOBHbIE XapaKTePUCTUKN
MUWKPOMPOLECCOPHbIX CPEACTB aBToOMaTm3aunm Ans noCTpoeHUs cucTem
ynpasneHus. Obwme npobnembl Boibopa 6a30BbIX CpeacTs
aBTomMaTm3auun. Cuctembl aBTOMaTU3aL MmN TEXHONOMMYECKNX MPOLIECCOB.
YCTPOWCTBO CBA3M C TEXHOMNOrMYeckomn yctaHoBkon. ObpaTHas CBsA3b U ee
BMMSHME Ha NoKasaTenu n XxapakTepUCTMKN aHarNoroBbIX ANEKTPOHHbIX
YCTPOUCTB

1.3 | Pasgen 3 M3yyeHne BakyyMHbIX cucteM. CUCTEMbI OTKaYKWU, U3MEPEHMS AaBIeHNs,
GROKUPYIOLLMX 3aCrIOHOK. ABTOMAaTUYECKOE pPeryrnmpoBaHne npoLeccoB
BaKyyMHOWN OTKaYKkM U N3MEPEHNS AaBNEHUS.

1.4 | Pasgen4 M3yyeHne cnuctem BakyyMHOIO HanblNeHUs MOKPbITUI. CucTeMbl C
3MEKTPOHHBIMU U MOHHBIMW NMy4YKamu, HarpeBaTeNbHbIMW 3fIEMEHTaMuU,
rasoBbIMV CEHCOpaMu, AaTYMKaMu TemnepaTtypsbl. M3yyeHne cucTembl
aBTOMaTUYECKOTo M3MEpPEHNS 1 perynMpoBaHns pacxoaa XUOKoCTH, rasa,
a Takke TeMnepaTypHOro pexuma. YnpasreHne TEXHONOrMYeckUM
LIYKIIOM

1.5 | Pasgen 5 M3yueHue npouecca n o6opynoBaHnst SNEKTPOXMMUYECKOTO TPaBIEHUS.
M3yuyeHune cuctem aBTOMaTUYECKOro perynupoBaHumsa npouecca
AJTIEKTPOXMMUNYECKOIo TpaBJieHnsa

2. JllabopaTopHble 3aHATUSA

3.1 | JlabopaTopHasa paboTa 1 ABTOMaTu3aumMsa npouecca BakyyMHOW OTKauKu

3.2 | labopaTopHas paboTa 2 [NocTpoeHne cnuctembl aBTOMaTUYECKOrO perynmpoBaHnsa BakyyMHOro
HanblIeHUs

3.3 | labopaTtopHas paboTa 3 OTpaboTka TEXHOMOrMM SNEKTPOXMMNYECKOTO TPABIEHUS C MOMOLLIbIO
aBTOMAaTU3MPOBAHHOW CUCTEMbI YrpaBneHust




13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUNA

Bugpbl 3aHATUIN (KONTMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTtosATenbHas

n/n (pasgena) gucumnnuvHel | Nlekuun MpakTuyeckme | JlabopaTopHblie paGoTa Bcero
1. | Pasgen 1 6 6 12
2. | Paspen 2 6 6 12
3. | Paspgen 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. MeToan4yeckne ykasaHus Ans o6y4aroLwmxca No 0CBOEHUMIO AUCLUMNIIUHDI

M3yyeHne auvcumnnuHel  «ABTOMATU3NPOBaAHHOE  YMpaBrieHMe  TeXHONOrMyecKumm
npoueccamm  MU3roTOBMEHUS  MONYNPOBOAHWKOBOW  3MEKTPOHWKM»  npegycmaTpuBaeT
ocyLlecTBrneHne y4yebHON OeATenbHOCTU, COCTOSLWENn U3 OBYX YacTen: obyyeHus CTyoeHTOoB
npenogaBaTenieM M CaMOCTOATENbHOW Y4eOHOM [AeATEeNbHOCTU CTYAEHTOB MO  U3YyYeEHUIO
ANCUUNIINHBI.

B yuebHOM npouecce uncnonb3yTca crnepyowme obpasoBaTtenbHble TexHonornn. [lo
obpasoBaTefnbHbIM (OpPMaM: FeKUMU; NpaKTUYeckue 3aHAaTUS; JlabopaTopHble 3aHATUS;
nHauBmayanbHole 3aHaTMs. [lo  npeobnagatowmm Metogam M npyemam  0ByyeHus:
00 BACHUTENBbHO-UNMIOCTPATMBHBLIE (0OBACHEHME, NOKa3—4EMOHCTpaunsa yyebHoOro martepuana
W Op.); akTMBHble (aHanu3 y4yebHOW W Hay4yHOW nuTepaTypbl, COCTaBMeHWe CXeM W Ap.) U
WHTEpPaKTUBHbIE, B TOM 4uCfe W rpynnoBble (B3auMHoe obyyeHne B dhopme NoaroToBKU W
obcyxaeHus OoKNagoB); UHAOPMAUUOHHBLIE, KOMMbIOTEPHbIE; MYyNbTUMeAunHble (paboTa C
caTaMn akageMunyeckux CTPYKTYp, Hay4YHO-UccrneaoBaTerbCKUX OpraHu3auun, 3neKTPOHHbIX
onbnunoTek n ap., paspaboTka npeseHTaummn, cCoodbLLEHNN N OOKNAAoB, paboTa ¢ 3NEKTPOHHbLIMU
obyvaroLwmmm nporpaMmMmamMm un 1.n.).

MoaroToBka K Nekunsam sSBnsieTcss OgHUM U3 BUAOB CaMOCTOATENbHON paboTbl CTYAEHTOB.
Utobbl xopowo oBnagetb Yy4yebHbiM MartepmanoMm, Heobxoaumo BbipaboTaTb HaBbIKM
npaBuSibHOW W nfiaHoMepHon paboTtel. [leped HavanomM JNEKUMOHHbLIX 3aHATUW  Hago
NpoOCMOTPETb BCe, YTO ObIO caenaHo B npeablaywimi pas. 3TO NO3BOMUT COCPEeAOTOuMUTH
BHMMaHME N BOCCTAHOBUTb B NaMsTK YXXe MMELMECs 3HaHWUs No AaHHOMY npeamMeTy. Kpome
TOro, TaKOM MeTo MOMOXET Jydlle 3arnoMHUTb Kak cTapoe, Tak U HOBoe, Yriybut noHMmaHue
TOro 1 ApYroro, Tak Kak Npu 3TOM yCTaHaBMMBaOTCA CBA3N HOBOrO CO CTapbIM, YTO SIBMIAETCS He
TONbKO 0653aTenbHbIM, HO M OCHOBHbLIM YCIiOBMEM rryboKoro osnageHus martepuanom. Yem
AeTanbHee M3yvyaemoe accoummpyeTcsl C M3BECTHbIM paHee, TEM MPOYHEE COXpaHseTcs B
namsitm n 6oiCTpee BCNOMHUTL, Koraa TpebyeTcs.

MpucTynasa K M3y4eHUIO HOBOro MaTepuana, HeobxoguMmMo COCpeaoTOuUTbCH, T.€.
CKOHLEHTPUPOBaTb BHUMaHME W He OTBMEeKaTbCA OT BbINOSHAEMON paboTbl, MOMHHA, 4YTO
KenaHue 3anoMHUTb SIBMSETCS rapaHTUen YycnewHon paboTbl, OTCYTCTBME Xe BOMM K
3anoOMUHaHUIO CHMXKaET 3P PEKT BOCNPUATUSI.

CnegyeT nMOMHWTL O TOM, M4TO 4epe3 JleKUM0 nepefjaeTtcs He  TOMbKO
CUCTEMATU3NPOBAHHLIN TEOPETUYECKU MaTepuarn, HO W MOCTUraeTcsa MeToAuKa HayyYHOro
nccnenoBaHnss M yMeEHMEe CaMOCTOSTEeNbHO paboTaTb, aHanM3aMpoBaTb pPasnUYHOro poaa
ABNEHUS.

3anucbiBaTh Ha nekumMm HeobxoamMMmo rfiaBHoOe, He CTPeMACH 3adhmKcupoBaTb BCE CMOBO B
cnoBo. BbibpaTb xe rmaBHoe 6e3 NoHMMaHWs NnpegMeTa HEBO3MOXHO. Hanuune cobcTBEHHOrO
KOHCMEKTa feKuMiA MO3BONSeT elle pa3 O3HAKOMWUTbCS, NpoaymaTb, pas3obpaTtbCsi B HOBOM
MaTepuarne, Tak Kak He4oCTaTOYHO XOPOLLO MOHATbIE BO BPEMS NEKLMM MOMNOXEHNSA MOTYT ObiTb
BOCCTa@HOBIEHbI B MaMATW, COMOCTaBMEHbl C APYIMMW, OOAYMaHbl, OOMOMHEHbI, YSICHEHbI U
paclwmpeHbl C nomMowpblo y4yebHonW nuTepaTtypbl. 3anucym  SBRATCA  nocobuamu  ons
NOBTOPEHMS, 4AIOT BO3MOXHOCTb OXBATUTb COAEPKAHNE NEKUMN 1 BCErO Kypca B LIESNIOM.

Mpn 3TOM XOpOLIO OBNageTb CoaepKaHMeM fNekumm — 3T0:




- 3HaTb TEMY;

- MOHMMAaTb 3HA4YeHMEe N BaXXHOCTb €€ B JaHHOM KypCe;

- YEeTKO NpeAcTaBNATb NNaH;

- YMETb BbI4ENNTb OCHOBHOE, MMaBHOE;

- YCBOWUTb 3Ha4YeHWe NPUMepPOB U UINCTpauni;

- CBSI3aTb BHOBb MOJly4YEHHbIE CBEAEHMS O NpeaMETE UMK ABNEHUN C YXKE NMEIOLLMMUCS;

- IPeACTaBNATb BO3MOXHOCTb M HEO6XOOMMOCTb NPUMEHEHUS NONYYEHHbIX CBEAEHWIA.

CyulecTtByeT HECKOSbKO 06LLMX NpaBun paboTbl Ha NeKunn:

- NeKuMn No Kaxkgomy npegmeTy 3anucbiBaTb YyAOOHee B OTAerNbHbIX TeTpagax, ocTaBnAs
LUMPOKME NONSA A4S NOMETOK;

- K MpOCNyLWMBaHUIO NeKUMA crnefyet roTOBUTbCHA, YTO MO3BOMUT B Mpouecce nekumu
OTAENUTb MMaBHOE OT BTOPOCTENEHHOIO;

- NeKuMm HeobxoaMMO 3anucbiBaTb C CAMOro Hayana, Tak Kak OHO 4YacTo OblBaeT KIH4OM
KO BCeN TeMe;

- TaK Kak [JOCMOBHO 3anucaTb feKUMI0 HEeBO3MOXHO, TO HeOOXOAMMO B KOHCMekTe
oTpaxaTb: (popMynbl, onpefeneHusi, CXembl, TPyAHble MecTa, MbICNKU, Npumepbl, dakTbl U
MOMOXEHUA OT KOTOPbIX 3aBUCUT  MOHWMaHWE T[NaBHOrO, HOBOE W  HE3HaKOMOE,
HeonybnMkoBaHHbIE AaHHbIE, MaTepman OTCYTCTBYIOLWMIA B y4ebOHMKax 1 T.n.;

- 3anucbiBaTb HAZo CXaTo;

- BO BpPEMS NEKUUN BaXKHO HENpPepbIBHO COXPaHATb pabouyylo YCTAHOBKY, YMCTBEHHYHO
aKTUBHOCTb.

N3yyeHne TeopeTnyeckoro matepmana B JaHHOM Kypce He OorpaHM4mBaeTcs NOArOTOBKOM
K nekuusm n paboTon Ha OaHHOM BuAe 3aHATUMW. JleKUMOHHasi YacTb Kypca OpraHu4ecku
B3aMMOCBSI3aHa C MHbIMW Buaammn paboT: HanucaHueM pedepaToB, y4acTmem B nabopaTtopHbIX
3aHATUAX, NOOrOTOBKOW M cOaden aK3ameHa no AUCUUNNNHE, B CTPYKType KOTOPbIX TaKke
Oonblloe 3HaYeHME NMEET CaMOCTOATENbHAA paboTa cTygeHTa.

CamocTosaTenbHasa paboTta obydyarolmxcs Hapsay ¢ ayauTopHoOW npeacraBnseT OaHy U3
dopm y4yebHOro npouecca M SABMASETCHA CYLIECTBEHHOM €e 4acTbio, 4YTo Haubonee spkKo
npeactaBneHo B npouecce noarotokn 6akanaBpoB. [locnegHee o06yCnoBneHO Tem, 4TO
camocToaTenbHas paboTa npeaHasHayeHa AN (POPMUPOBAHUS HABBIKOB CaMOCTOSITENbHOW
paboTbl Kak BooOLle, Tak U B y4ebHON, Hay4yHOW OesTenbHOCTU, hopMMpOBaHNE N pasBuUTUE
CNOCOBOHOCTU NpUHMMAaTb Ha cebsi OTBETCTBEHHOCTb, CaMOCTOSTENbHO pelatb npobnemy,
HaxXo4WTb KOHCTPYKTUBHbIE PELLEHUS, BbIXOA N3 KPU3UCHOW CUTyauun u T.4.

CamocTosTenbHasa pabota hopMupyeT CaMOCTOATENBHOCTb HE TOMbKO Kak COBOKYMHOCTb
YMEHUA N HaBbIKOB, HO M KaK YepTy XapakTepa, UrpatoLLyto CYLIECTBEHHYIO pPOSib B CTPYKType
NIMYHOCTM  COBPEMEHHOro  crneuuanucrta Bbicwen kBanudukauun. OHa  BOCNUTbIBAET
CaMOCTOATENBbHOCTb KaK 4epTy Xapaktepa. Hwukakme 3HaHMS, MOMy4YeHHble Ha YpPOBHE
NMacCMBHOIO BOCMPUATUSA, He cTaBwne o6bekToM COB6CTBEHHOM YMCTBEHHOW UMW MPaKTUYECKON
paboTbl, HE MOTYT CYNTATLCS NOANMHHBLIM AOCTOSSHUEM YernoBeka.

[aBas BO3MOXHOCTb pacwupsaTb U oborawaTb 3HaAHWA, YMEHUs MO WHAMBUAYaIbHbIM
HanpaBneHusiM,  camocTosiTenbHas  pabota  obyvawouwerocs  no3sonsetr  cosgaTb
pPa3HOCTOPOHHMX cneumanucToB. B  npouecce camocTtoaTenbHoW paboTbl passmBaloT
TBOPYECKME BO3MOXHOCTM OOy4aroLierocsi, npy 3TOM camocTosATenbHas paboTa 3aBepluaeT
3agayn Bcex BMAoB y4ebHon paboTbl.

CamocTosTenbHas pabota - 370 nnaHupyemas paborta oby4varolmxcs, BbiNonHseMmasi no
3afaH1o 1 Npu MeToaudecKoM pPyKOBOACTBE npenogasaTens, Ho 6e3 ero HenocpeacTBEHHOro
yyactus. lNpenogaBatenb, BeAyLMIN 3aHATUS, OpraHu3yeT, HanpaBnsaeT CaMOCTOSTENbHYHO
paboTy oby4arLmxcsa n okasbiBaeT MM Heobxoammyro nomouwlb. OgHako CamMOCTOATENbHOCTb
obyvarowmxca [[OMKHa npeBblwate 06bem paboTbl, KOHTPONMPyEMOW npenogaBaTenem
paboTbl, U UMETH B CBOEN OCHOBE MHAMBUAYASbHYO MOTUBaALMIO 0By4YatoLLerocs no nonyvyeHuto
3HaHUN, HeobxoaMMbIX M AOCTaTOuYHbIX AN Oyaywen npodeccMoHanbHOW OeATenbHOCTU B
n3bpaHHon cdepe. lNpenogaBaTtens npu HeOOGXOAMMOCTM MOXET OKasbiBaTb COOENCTBME B
BblpaboTKe M  KOppeKuun OaHHOW  MOTMBaUMKM, fexalem B OCHOBE MOCTPOEHMS



CaMOCTOATENBHOW AeATeNbHOCTM obyyarowerocsa no W3y4YeHUo AUCLMNIIUHBI, NONYyYEeHUo
Heo6Xo4MMbIX 3HAHWI 1 HaBbIKOB.

MonyyeHne obpasoBaHua npegnonaraetr obydvyeHue pelleHuio 3agady  onpeaeneHHou
chepbl geatenbHocTn. OpgHako, kak Obl Xopowo He obyyanucb obyvatowmecs cnocobam
pelweHns 3agad B ayautopuu, copMmpoBaTb CpencTBa NPaKTUYEeCKOW OeATeNbHOCTU He
yaacTCs, Tak KaK Kaxabl crydam npakTukm ocobbii 1 Anga ero peweHus cnegyeT BbipaboTaTb
0CcobbIN NPodeCCUOHANBHbIN CTUMb MbILLIIEHWS.

OcHoBOM caMOCTOATENBHOM PabOTbl CAYXUT Hay4YHO-TEOPETUYECKMI KYypC, KOMIMMEKC
Nnosly4eHHbIX obyyatowmmes 3HaHnin. OCHOBHON, Hanbonee 3KOHOMUYHOK POPMON NMOMYyYEHNS K
YCBOEHUSI MHOPMaLMK, TEOpPeTUYECKUX 3HaHUM B BYy3e SBMSETCS NeKuus, no3sBonstowias
BOCMPUHSATb 3HAYUTENBHYIO CYMMY OCHOBHbIX 3HAHUW U MOTOMY CNOCOBCTBYOLWASA MOBbILEHNIO
NpoAYyKTUBHOCTU BCeEX Apyrmx oopm ydebHoro tpyaa.

Pesynbtatr o00y4yeHnsa u camocTtoaTenbHon paboTbl obyvaloweroca npeanonaraeT
HanuMyue cneayrowmnx CoCTaBNAOLLNX:

- MOHMMaHWe MeTOA0SI0MYECKUX OCHOB MOCTPOEHUS U3yYaeMblIX 3HAHWUN;

- BblAeeHMe rmaBHbIX CTPYKTYP y4eOHOro Kypca;

- (bopmmpoBaHme cpeacTB BblpaXeHus B JaHHOM obnacTy;

- NOCTPOEHME METOANK peLLeHNs 3a4a4d U opueHTaumm B npobnemax (cutyauusx).

CamocTosTenbHas pabota CTyAEHTOB Npy U3y4eHUU OUCUMNIIUHBI « ABTOMATU3NPOBaHHOE
yrnpaBrieHue TEXHOSOrM4YeCcKMMmn npoueccamm N3roTOBMEHUS NnonynpoBOAHNKOBOM
9NEKTPOHMKMY» BKMOYaeT B cebs: nNoaroToBKy M yyacTue B U3yYEeHUU TeopeTUYecKOM 4acTu
Kypca, BbIMOMHEHNe abopaTopHbIX M KypcoBbIX paboT, nogdop, wu3ydeHwe, aHanms wu
KOHCMNEKTMPOBaHNE PeKOMEHAOBaHHON NuTepaTypbl, NOArOTOBKY K 3a4eTy.

CamocTosTenbHasa pabota CTyaeHTa nNpy U3yvyeHuuM aucumMnimHbl « ABTOMaTU3MpOBaHHOE
yrnpasrieHue TEXHONOrM4YeCcKMMun npoweccamu N3roToBMEeHUS NoNynpoBOAHNKOBOW
3NEKTPOHMKNY» BKITHOYAET B cebs:

N3yyeHne TeopeTn4ecKon YacTtum Kypca — 12 yacos
noaroToBKy K labopaTopHbIM 3aHATUSM — 12 yacos
HanucaHve oT4eToB Mo nabopaTopHbIM paboTam — 12 yacos
nToro — 36 yacos

15. MMepeyeHb OCHOBHOM U AONONHUTENILHOW nNUTEpaTypbl, PECypCOB WHTEpPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLUMIIUHDbI
a) OCHOBHas nuTepartypa:

Ne UcTouHunk
n/n

Urnatos, A. H. HaHoanekTpoHuka. CocTosiHME 1 NepcneKkTMBbl pa3Butus : yuebHoe nocobue / A. H. rbaTos.
1 — 2-e n3g. — Mocksa : PJIMHTA, 2017. — 360 c. — ISBN 978-5-9765-1619-9. — TeKCT : 9NeKTPOHHbIN //

JNaHb : anekTpoHHO-6nbnnoTeyHas cuctema. — URL: https://e.lanbook.com/book/106861 (gaTta obpalueHus:
24.12.2020). — Pexum gocTyna: Ans aBTopus. nonb3oBaTenen.

Lanvumoa K.B. ®usmka nonynpoBoaHuKoB : y4ebHuk / K.B. lanuvosa .— W3g. 4-e, ctep. — CI16. [v gp.] :
2. | Nanb, 2010 .— 390, [1] c. : nn. — (YuebHukun ans By3oB. CneuunansHasa nuteparypa) // sgatenbcteo
«JlaHb» : AnekTpoHHO-6nbnutedHasa cuctema. — URL : http://e.lanbook.com

BTiopuH, B. A. ABTOMarnanpoBaHHbIe CUCTEMBI YNPaBreHnsa TEXHONOrM4eckumun npoveccamu. lNporpammHo-
TEeXHUYeckme Komnnekcol : ydebHoe nocobue / B. A. BriopnH. — CaHkt-letepbypr : CMN6ITITY, 2007. — 232
3. | c.— TekKcT : aneKTpoHHbIN // NaHb : anekTpoHHO-6mnbnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/60870 (gata o6paiyeHns: 01.03.2022). — Pexum goctyna: Ans aBTopus.
nornb3oBaTernen.

Monosg, A. . ABTOMaT13aumsa NPOM3BOACTBEHHbIX NPOLIECCOB : y4ebHOo-MeTogmyeckoe nocobue / A. T1.
Monos, 1O. 0. Komapos, T. . ®onsa. — Mocksa : PYT (MUWT), 2019. — 44 c. — TeKCT : aneKTPOHHbIN //
JlaHb : anekTpoHHO-6mnbnuoTteyHas cuctema. — URL: https://e.lanbook.com/book/175728 (nata obpalleHus:
01.03.2022). — Pexum gocTyna: Ang aBTopu3. Nofb3oBaTenemn.

ABTOMaTU3MPOBAHHLIE CUCTEMBI YNPaBIEHMS CNeLManbHOro HasHavyeHus : yiebHoe nocobue / B. H.
Kosnues, A. A. lNpoTtacos, A. B. lnpmaHos, C. B. KpenanH. — Mocksa : MI'TY um. baymana, 2020. — 214 c.
5. | — ISBN 978-5-7038-5429-7. — TeKCT : aneKTpOHHbIN // JlaHb : anekTpoHHO-6ubnmnoteyHas cuctema. — URL:
https://e.lanbook.com/book/205889 (pata obpawerms: 01.03.2022). — Pexum goctyna: ons aBTopums.
nosib3oBaTenen.



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

Oemunxos, K. E. BakyymHble cuctemsl : y4ebHoe nocobue / K. E. emuxos, H. K. HukynuH. — Mockea : MI'TY
6 num. H.3. baymaHa, 2010. — 76 c. — TeKCT : aNeKTPOHHbIN // J1aHb : 3nekTpoHHO-6ubnmoTevHasa cuctema. —
" | URL: https://e.lanbook.com/book/52177 (pata obpaweHuns: 01.03.2022). — Pexxum goctyna: ans aBTopums.
nornb3oBaTernen.

OnekTpoxmMmyeckmne npoueccol : y4ebHoe nocobmne. — Mocksa : MI'TY um. H.D. baymaHna, 2011. — 38 ¢. —
TeKcT : 9NeKTPOHHbIN // JlaHb : aNeKkTpoHHO-6MbnuoTevHas cuctema. — URL:
https://e.lanbook.com/book/52559 (gata obpawerunsi: 01.03.2022). — Pexxum gocTyna: ons aBTopus.
nonb3oBaTenemu.

6) gononHuTenbHaa nuTepartypa:

Ne

MNcTouHMK
n/n

YynuH, A. B. VIHTennekTyanbHble CUCTEMbI aBTOMAaTU3NPOBAHHOTO yrpaBneHust : ydebHoe nocobue / A. B.
YynuH. — KemepoBo : KemlY, 2016. — 108 c. — ISBN 978-5-89289-951-2. — TeKCT : 3NeKTPOHHbIN // JlaHb :
3NEeKTPOHHO-0MbnmoTedHasi cuctema. — URL: https://e.lanbook.com/book/102654 (nata obpalueHus:
01.03.2022). — Pexum gocTtyna: ansg aBTopu3. Nofib3oBaTenen.

ABTOMaTU3MpOBaHHbIE CUCTEMBI yNpaBneHus: Metoguyeckne ykasaHus : METOAMYECKUe yka3aHus /
coctaButenu B. N. HeeogHuumia, B. J1. PykaBuwiHukoB. — CaHkT-INeTepbypr : CM6IY A, 2021. — 44 ¢c. —
2. TeKcT : 3NeKTPOHHbIN // JlaHb : aNeKTPoHHO-6MbnuoTevHas cuctema. — URL:
https://e.lanbook.com/book/167054 (gata o6paiieHusa: 01.03.2022). — Pexxum goctyna: ansa asTopums.
nonb3oBaTenen.

OyxonensHukos, 1. B. MarHeTpoHHbIe pacnbinuTensbHble cnuctemsl : y4ebHoe nocobue / . B.
OyxonensHukoB. — Mocksa : MI'TY nm. H.3. baymaHa, [6. r.]. — YacTb 1 : YcTponcTeo, npuHuunbl paboThl,
3. npumeHeHne — 2014. — 53 c. — ISBN 978-5-7038-3798-6. — TeKCT : aNeKTPOHHbIN // JlaHb : 9NeKTPOHHO-
bubnmotevHasa cuctema. — URL: https://e.lanbook.com/book/52087 (pnaTta obpawenuns: 01.03.2022). —
Pexxum goctyna: Ans aBTopum3. Nonb3oBaTenen.

Mwuxannosa, W. KO. SnekTpoxmMmmnyeckme TEXHONOrMM HEOPraHMYECKMX BELLECTB : y4ebHO-MeToamyeckoe
nocobue / N. H0. Muxannoea. — Kupos : Batl'y, 2017. — 69 c. — TeKcT : aneKkTpoHHbIN // JlaHb :
3MNeKTPOHHO-6ubnmotevHasa cucrema. — URL: https://e.lanbook.com/book/164425 (gata obpalieHus:
01.03.2022). — Pexxum gocTtyna: fs aBTopu3a. nofib3oBaTenen.

B) MHPOPMaLMOHHbIE 3NEeKTPOHHO-006pa3oBaTenbHble 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 obecnevyeHns Ans CaMoCTOATENIbHOU paboThbl

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

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble MNpu peanusauunm y4ebHOM
OUCUMNNUHBbI, BKIMOYasas [AUCTaHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

B yyeGHOM npouecce wucnonb3yTcs cnegywowme obpasoBaTtenbHble TexHonoruu. o
obpasoBaTtenbHbIM opMaM: nekumn; nabopaTtopHble paboTbl, rPYNMNoOBblE€ KOHCYNbTaLMK,
nHoMBMayanbHble 3aHATUA. [lo  npeobnagawowmm MmeTogam W npyemaMm  obydeHus:
00 BACHUTENBHO-UNMOCTPaTMBHBLIE (0OBbSCHEHME, NOoKa3—4eMOHCTpaunsa yyebHoro martepuana
U Op.); akTuBHble (aHanu3 y4ebHOW W Hay4yHOW nMTepaTypbl, COCTaBfEHWE CXEM U Ap.) U
WHTEPAKTMBHbIE, B TOM 4uCfe W rpynnoBble (B3auMHoe obyveHne B popMe MOArOTOBKU W
obcyxaeHus [oknagoB); WMH(OPMAUUOHHbBIE;, KOMMbIOTEPHbIE;, MynbTumMeauinHble (pabota ¢
caTaMy akageMU4Yeckux CTPYKTYP, Hay4YHO-UCCrneaoBaTesNbCKUX OpraHu3auun, 3neKTPOHHbIX
6mnbnuoTtek n gp., paspaboTka npeseHTaumn, coobLLEeHNn 1 JOKNaaoB, paboTa ¢ 3MEKTPOHHLIMU
oGyyvarLwmnmm nporpaMmmamu u T.n.).

18. MaTepmnanbHO-TEXHUYECKOE obecneyeHme AUCLUNIINHDI:
JTabopaTopus peHTreHOCNeKTPanbHOro U PEHTreHOCTPYKTYPHOro aHanusa (nab. 25, 26):
BakyymHas ycTaHOBKa TepMMUYECKOro ncnapexmsi Ha 6ase BYT1-2;



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

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

YcTaHOBKa 3neKTPOXUMUYECKOro NoyyYeHnst NOpUCTbiX MaTtepmanos (nab.25)

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

JTabopaTopusi HAHOCKOMUM M HaHoTexHonorun (nad. 142): aToOMHO-CUITIOBOM MMKPOCKONM
SOLVER P47 PRO

Peanusauua AMCUMNAUHBI C MPUMEHEHNEM IMEKTPOHHOrO OBYYEeHUs U ANCTaHUMOHHBLIX
obpasoBaTenbHbIX  TEXHOMOMMN  OCyLlecTBNseTcsa 4Yepe3 obpasoBaTenbHblM  nopTan
"ONeKTPOHHbLIN YHUBepcuTeT BIY".

19. OueHo4HbIe cpeacTBa ANs NPoBeAEeHUA TEKYyLWen N NPOMEeXyTOYHOWN aTTecTaumm

MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLwmmMncs y4ebHoro MaTepuana onpeaensieTcs
coaepXaHMeMm crneayLmx pasaenos ANCUMNMINHDI:

HanmeHoBaHue WHankaTop(bl)

rll\ﬁ, pasfgena AucumninHbl Ko“cl';?;;a"' AOCTMXEHUA OueHouHele cpeacTea
(mogyns) 5 KOMMOeTeHUMn

1. | Paspgen 1 MK-4 MK-4.1 YcmHbil onpoc

2. | Pasgen 2 MK-3 MK-3.4 YcmHbit onpoc

Pasgen 3 MK-3 MK-3.4

3. nK-4 AK-4.1 J1a6. pab Ne1

4, | Paspgen4 MK-4 MK-4.1 J1a6. pab No2

5. Pasgen 5 MK-4 MK-4.1 J1a6. pab Ne3

lMpomexyToyHas aTTecTaumsi OT4eT 0 BbINONHEHMM NAaBoPaTOPHbIX

dopma KOHTPOSsi — 3a4€T C OLIEHKOWN paboT, ycmHbIl onpoc

20 TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpeaensroLwime
npoueaypbl oLueHUBaHUs

20.1 TeKywMn KOHTPOJIb yCNeBaemMocCcTun

KoHTponb ycnesaemMocTu No AUCLUMMNMHE OCYLLECTBMSETCS C MOMOLLbIO CrieayoLLmnx
OLIEHOYHbIX CPEeaCTB:

OTYeTbl O BbINOSHEHMM NabopaTopHbLIX paboT:
MNMepe4yeHb TeM nabopaTopHbIX paboT:

1. JTabopaTopHas pabota 1 — ABTOMaTn3auus npoLecca BakyyMHOM OTKAYKM.

2. JTabopatopHas pabota 2 — [locTpoeHMe cCUCTEMbI aBTOMAaTU4YECKOro
PEerynupoBaHnsi BakyyMHOrO HanbineHusi. KOHTpOmnb TOMWMHbI U MOBEPXHOCTHOM CTPYKTYpbI
HaHECEHHOro MOKPbITUSI C MOMOLLIbKO aTOMHO-CMIOBOIO MMKPOCKONa.

3. JTabopaTtopHas pabota 3 — OrtpaboTka TEXHOMOIMMN 3MNEKTPOXUMUYECKOTO
TPaBneHnss C MNOMOLLbIO  aBTOMAaTU3MPOBAHHOW  cucTeMbl  ynpaBneHusa.  KoHTposb
NMOBEPXHOCTHOM CTPYKTYpbl HaHOMOPUCTOro KpeMHus, NOMy4YeHHOro MeToaoMm

ANEKTPOXNMNYECKOro TpaBlieHnA, Ha pacTpoBOM 3JIEKTPOHHOM MUKPOCKOTne.

[1Ns TekyLero KOHTPONs ycneBaeMOoCTN UCMONb3YHTCH CreayoLine nokasaTenu:

1. 3HaHWe PU3NYECKUX MPUHLIMIMOB N TEXHUYECKMX CPEACTB MUKPO- MU HAHOTEXHONOMUMN,
a Takke CrocornoB aBTOMaTUYECKOro yrpaBreHust MMu;

2. HaBblKM CO34aHMs CUCTEM aBTOMATMYECKOrO PErynmpoBaHus NPOLIECCOB BaKyyMHOW
OTKaYKW, BaKyyMHOTFO HamnbINEHWS, 3NEKTPOXMMUYECKOrO TpaBneHus:;

3. yMeHue oueHuBaTb npenenbl NepecTporkM CUCTEM aBTOMATMYECKOrO YrpaBrieHUst
TEXHONOMMSIMM HAHOCTPYKTYPUPOBAHHbIX MaTepraros.



4. ymeHue obecrneymBaTb YCTPOMCTBO CBSI3N CEHCOPHbIX M 3HEPreTUYECKUX 3MEMEHTOB
TEXHONOMMYECKNX YCTAaHOBOK,;

[na Tekywero KOHTPOMsl yCcneBaemMoCTM WMCMONb3yeTcs YCTHbIA OMNpoC, OTYETbl O Xode
BbIMNONHEHUs1 nabopaTopHbIX paboT, Ha OCHOBE KOTOPLIX BbICTABNSAETCS NpeaBapuTenbHas
oLeHKa omJsu4YHo/xopouwo/ydosnemeopumerisHo/Heydoes1emeopumersibHO. .

YpoBeHb
LWkana
cchopmumpoBaH
_ npenBapuTenbHbIX
Kputepun oLeHnBaHNsi KOMNETEHL I HOCTHU oLeHOK
KOMMEeTEeHLINN
O6yyaowmnca B NonHoOW mepe BnageeTr MOHATUIHBIM annapaTtoMm
JaHHOM obnacTu Hayku (TEOpeTUYecKMMU OCHOBaMW OUCLIMMINHDI),
cnocobeH uMnnCTpUpoBaTb OTBET nNpumepamu, daktamu, AaHHbIMY | [TOBbILLEHHbIV OmnuYHo
Hay4YHbIX WUCCRefoBaHUA, MNPUMEHSITb TEOpeTUYecKMe 3HaHWst Ansi YPOBEHb
BbINOMHEHNSI TECTOB PELUEHUS MPaKTMYECKMX 3agay Nnpu BbINOMHEHUN
nabopartopHbIx paboT
OOyvarowuinca BnageeT MOHATUMHBIM annapaToM AaHHOW obracTtu
Haykm (TEOpeTUYecKMMM OCHOBaMW  OUCUMNIMHLI),  AOMNycKaet BasoBbin Xopouwo
He3HayMTenbHbIE OLWMOKM NPW BbIMOSTHEHMN TECTOB M NabopaTopHbIX YPOBEHb
3agav
OOyvatowuinica  BnageeT YacTUMYHO TEOpPEeTUYECKMMU  OCHOBaMwu .
MoporoBbIn Yoosnemsopu-
OVCUMNIIUHBI, bparMeHTapHO CrnocobeH NpoxoauTb TECTUPOBaHWE U
YPOBEHb meJsibHO
BbINOHATL TabopaTopHble 3agaHus
HeynoeneTBopuTensHoe BbINOSIHEHNE TECTOBbIX 3afaHnn.
O6yvyaowmnca  OeMOHCTPUPYET  OTPbIBOYHbIE,  (hparMeHTapHble Heydosnemesopu-
3HaHWs, JonyckaeT rpybble OWMNOKM NpU BbINOMHEHUM NPAKTUYECKUX meJsibHO
3agad nabopartopHbix paboT

20.2 NMpomexyToyHana aTrecTauus

[MpomexyToyHasa aTTecTaumsa no AUCUUNIIMHE OCYLLLECTBNSETCS C NOMOLLBIO CrieayroLmx
OL€HOYHbIX CpeacTB:
Komnnekt KUM
KoHTponbHO-u3meputenbHbin matepmuan Ne 1
1. OcCHOBHblE TEXHOMOMMYECKNEe onepaunm n TeEXHUYECKMe cpeacTsa NonynpoBOgHUKOBOIO
NpoOn3BOACTBA.
2. OBwume ceBefeHust 06 aNeKTPOMALUNHHBIX YCTPOMCTBAX UCNOSTHUTENBbHbLIX MEXaHU3MOB
KoHTponbHO-u3mepurtenbHbin matepmuan Ne 2
1. Knaccudukaums, npMHUMN OEUCTBUSA N OCHOBHbIE XapaKTEPUCTUKM MUKPONPOLECCOPHbIX
CpeAcTB aBToMaTtm3aLumm Ans NOCTPOEHUS CUCTEM YNpaBneHns.
2. MeToabl aBTOMaTM3MPOBAHHOIO NPOEKTUPOBAHNA CTPYKTYPHbIX BaKyyMHbIX CXEM.
KoHTponbHO-u3meputenbHbin matepmuan Ne 3
1. HasHauveHue, uenu n OyHKUUN CUCTEM aBTOMATUYECKOrO YrpaBreHns TEXHONOMMYeCKUM
obbektoMm. Krnaccbl cuctem  aBTOMaTMYECKOro  YNpaBneHUss  TEXHONOrMYyecKuMu
obbekTaMmu 1 npoueccamu.
2. KpuTtepuu ontummnsauumn npy NnpoeKkTMpOBaHMM BaKyyMHbIX CUCTEM.
KoHTponbHO-uameputenbHbin maTtepuan Ne 4
1. CTpykTypa pacnpeaeneHHbiXx aBTOMaTUYECKMX CUCTEM YNpaBneHUs TEXHONOMMYECKNMU
npoueccamu.
2. Kakue cneumanbHble TpeboBaHMA NPeabsaABRASITCS K MaTepuanamM BakyyMHbIX CUCTeM?
KoHTponbHO-uameputenbHbIin maTtepuan Ne 5
1. TwvnoBou cocTaB TEXHUYECKUX CPeaCTB CUCTEM aBTOMAaTUYECKUX CUCTEM YynpaBreHus
TEXHOJSTOrMYEeCKMMU NpoLieccamu.
2. ®uamMka MarHeTpoHHOro paspsga W XapakTepucTUkM npouecca MarHeTPOHHOro
pacnblfieHns.



KoHTponbHO-nameputenbHbin matepuan Ne 6
1. YctponctBa nonyyeHus mHdopmaumMm O TexHonormdyeckom obbekte. Knaccudmkaums
AaTYMKOB MO BUAY BXOAHOW U BbIXOLHOMW BESIMYUHDBI, MPUHLUMNY OEACTBUS.
2. YCTPOWCTBO M NPUHLMN paboTbl MarHETPOHHbIX PacnbIINTENbHBIX CUCTEM.
KoHTponbHO-u3meputenbHbin matepuan Ne 7
1. OnuwwuTe NpuHUMN paboTbl 4aTYMKOB AaBIEHUSA N pacxoda XNOKOCTH.
2. WoHHOe pacnbinieHne B ra3oBOM paspsifie U conyTcTeyowme adpeKkThl.
KoHTponbHO-u3meputenbHbin matepuan Ne 8
1. dusmyeckne MHTepdENCbl CUCTEM aBTOMATUYECKOrO YMnpaBreHUss TeXHONOrMyecKnmm
npoueccamu.
2. KombuHupoBaHHbIE MeToAabl 3ANEKTPOXMMUNYECKOM 0bpaboTkn MaTepuanos.
[MpoekTnpoBaHne TEXHONOMMYECKUX NPOLLECCOB.
KoHTponbHO-u3mepurtenbHbIn maTtepman Ne 9
1. WcnonHuTenbHble YCTpPOMUCTBA AN peanusauun  yrnpasnsowmMx  BO3OENCTBUN.
Knaccudgukauus, CTpykTypa 1 cocTas.
2. TexHonormyeckne BO3MOXHOCTU NIEKTPOXMMNYECKOTo TpaBneHns. Pexxumbl o6paboTku.

OnucaHune TexHonormu npoeeneHus npomemyTquoﬁ atTectTaumu

MpomexyTodHass aTtTectaums NO AUCUMNIMHE — 3a4yeT C OueHkon. B npunoxeHue k
annnomy BHOCUTCS OLEHKa omsu4Ho/ xopowo/ yooeriemeopumesibHO
/HeydosrnemeopumesibHo.

OueHka YPOBHA OoCBOEHUA  OUCUUNITNHDbI «ABTOMaTI/I3I/IpOBaHHOG ynpasrieHne
TeXHONOrm4eCcKknmmn npoueccammn N3roToBneHnsa I'IOJ'IyﬂpOBOLI,HVIKOBOI?I QNEKTPOHUKN»
OCYLLEeCTBIIAETCA MO cneayrLwnm rnokasaTtesidM:

- Ka4eCTBO N CBOEBPEMEHHOCTb BbINMOJIHEHUA na60paToprlx pa60T;

- NMOJIHOTa OTBETOB HA BOMPOCHblI KOHTPOJIbHO-U3MEPUTEJIbHOIO MaTepuana,

- MOJIHOTAa OTBETOB HA AONOJIHUTESIbHbIE BOMPOCHI

CooTHOLLIEHNE NoKasaTenen, KpUTePUEB 1 LUKasbl OLLEHMBaHUS pe3yrbTaToB 06y4eHus.

YpoBeHb
LWkana
cdopmmpoBaH
. npenBapuTenbHbIX
Kputepun oLeHnBaHNsi KOMMNETEHLMI HOCTH oLLeHOK
KOMMeTeHUun
OOyvatowuinica B NOMHOM Mepe BriageeT MOHATUIAHBIM annapaToMm
JaHHoM obnacTm Hayku (TEOpEeTUHYECKMMW OCHOBaMW AMCLMMNINHDI),
crnocobeH uNNICTpUpPoOBaTb OTBET NpuMepamu, daktamu, AaHHbIMW | [OBbILLEHHbIN OmnuYHo
Hay4HbIX WCCNEeOOoBaHMN, MPUMEHATb TeopeTUdYeckue 3HaHua Onsi YPOBEHb
BbINOSTHEHUSI TECTOB pPELUEHUSA NMPaKTUYECKMUX 3agay Npu BbINONHEHUN
nabopartopHbIx paboT
Obyvarowmnca Bnageer MOHATMWHBIM annapaTtom AaHHoW obnacTtu
Haykm (TEOpEeTMYECKMMM  OCHOBaMu  OUCUMMMMHBI),  Aonyckaet BaszoBbin Xopowo
He3HauYuTenNbHbIE OLIMOKN NPU BbLINOMHEHUM TECTOB U flabopaTopHbIX YPOBEHb P
3agav
OOyvatoluminica  BnNageeT 4YacTUYHO TEeOopeTUYECKMMUM  OCHOBaMW y
MoporoBbin Yoosnemsopu-
OVCUMNIIUHBI, bparMeHTapHO crnocobeH NpoxoaunTb TECTUPOBAHUE U
YPOBEHb meribHO
BbINOMHATL NabopaTopHble 3agaHusA
HeynoBneTBopuTensHoe BbINOSIHEHNE TECTOBbIX 3a4aHun.
OOyvatolmnncs  AEMOHCTPUPYET  OTPbLIBOYHLIE,  (bparMeHTapHble Heydosnemeopu-
3HaHUSA, JonycKaeT rpybble OWNOKMA MpU BbIMOMHEHUM NPAKTUHECKUX meJsibHO
3agad nabopaTopHbIx paboT







