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[TporpaMma BCTYIHMTENBHOTO 5K3aME€Ha B AaclNHpPaHTypy [0 Hay4HOH
cnenransHOCTH 05.12.13 «CHCTEMBI, CETH U YCTPOMCTBAa TEIEKOMMYHHKAIIHID)
COCTaBlleHa Ha OCHOBE IMPOrpaMM y4ueOHBIX NUCLMIUIMH IO CIIEHHATBHOCTSM H
HanpaBleHWSM [OATOTOBKH  BBICIIEr0 INPOGECCHOHATLHOrO  00pa3oBaHHs
210302.65 - Pammorexnuka, 210400.65 — TenexommyHukammu; 210201 -
[IpoexTHpOBaHME M TEXHOJIOTHS pPaguodIeKTPOHHBIX cpeacts; 210700.62,
210700.68 — WMHDOKOMMYHUKAIMOHHbIE TEXHOJIOTHHM M CHCTEMBl CBSA3H;
210400.62, 210400.68 - Pammorexumka, 211000.62, 211000.68 -
KoscTpyHpoBaHHE U TEXHOJIOTHUS 3JEKTPOHHBIX CPEJICTB.

CocTaBuTeNb MPOrpaMMBbl BCTYIUTENBHOIO 3K3aM€eHa: TOKTOp TEXHHYECKHUX
Hayk, npodeccop [IuranoB Muxaun Hukonaesuy.

[IporpaMma BCTYIHUTENIBHOTO 9K3aMeHa YTBEpXKIeHa Ha 3aceaHuM KadeIpsl
KOHCTPYMPOBaHHMS ¥ MPOU3BOACTBA PaIUO3IEKTPOHHBIX CPENCTB, MPOTOKOI Ne 70
or /3. 05 2012r.
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B OCHOBY IpOIrpaMMbl IMOJOXKEHBI CICAYIOIMNEC BY3OBCKUC NTUCHUIIIINHBI: "TexHOIOTUA

u  asromarusauums  npousBoactBa  POC", "KoHcTpyupoBaHue  MHKpPOCXEM U
MukpornpoieccopoB”, "Teopermueckue OCHOBbI KOHCTPYMPOBAHHUS, TEXHOJOTUM U
HajexHoctu POC", "®usnueckue 0CHOBBI MUKPOIJIEKTPOHUKHU", "YIIpaBieHUue KauecTBOM
POC", "®Ousuko-xumuueckue OCHOBBI TexHosoruu POC", "Marepuanbl 31€KTPOHHOU
texHuku", "Ucneiranus POC", "Texnonorus aeranein POC", "TexHonornueckue mpoueccol
MHUKPOAJIEKTpOHUKU", "TeneBusnoHHnle cucteMbl", "CHUCTEMBI paguO’IEKTPOHUKU U
TE€JIEKOMMYyHUKaun"

1. CucreMa TeJIeKOMMYHUKAIMN U TEIECBUICHUS

OcHOBHBIE TMPUHIMUIBI TEeIeKOMMYHUKaUUi u TeneBuaeHus. IIpeobOpasoBarenu
ONTHUYECKUX H300paKEHUM B dJEKTpUUECKHE CUTHabI. [IpeobpazoBarenu 31EKTPUUECKUX
CUTHAJIOB B ONTHYECKOe u300paxkenne. Mertonsl mnepenaun uUHGOpPMALUM O IIBETE.
Bemarensubie cuctemsl 1BeTHOro TeneBuueHus. Bemarenpnas cuctema TEJIETEKCT.
NurepaktuBuble cucteMsl BUJIEOTEKCT. CrepeoreneBunenue. IlpombinineHHbie
TEJICBU3MOHHBIE YCTAaHOBKHU. TeNEeBU3MOHHBIE aBTOMAThl M MoyiyaBTOMaThl. Kocmuueckue
CUCTEMBl  TEJIEBUICHMUS. [Ipumenenue CUCTEM  CIYTHUKOBOIO  TEJIEBUJCHUS.
Buneomarautodonsr.

2. TexHomormueckas MoJAroToBKa MpOU3BOJICTBA

Opranusanusi TEXHOJIOTHYECKON IMOJATOTOBKM Ha MPEINPUITUAX PaTUOITEKTPOHHBIX
orpacieil. Pa3HOBUAHOCTH M crenM(pUKAa TEXHOJOTMYECKUX IPOLECCOB B INPOU3BOJICTBE
ycTpoiicTB panuoTexHuku U cBsizu (YPTC). Ponb TUnM3anuu TEXHOJIOTHU B MPOU3BOJICTBE
YPTC. Huddepenunanus, KOHIIEHTpaLlus, MEXaHU3a U 51 aBTOMaTHU3aLus
TEXHOJOTMYEeCKHUX MpolieccoB. OCHOBHBIE (DAKTOPHI, BIUAIOIMINE HA 00BEKT CTaHIapTU3ALUU
TUIIOBBIX TEXHOJIOTHMYECKHUX MPOLECCOB. MeToabl M CpeAcTBa YCKOPEHHOW MOATOTOBKH
NIpOMU3BOJACTBA.  MeToapl  IpynIoBOM  TEXHOJOIMH B IPOU3BOJACTBE  U3JEIUU
PaIHO3IEKTPOHUKHU.

OcHoBHasi TexHoyornyeckas JAokyMmMeHTanus. CyIHOCTh MAIIMHHBIX METO/OB
NIPOEKTUPOBAHUSA TEXHOJIOTMYECKMX IPOLECCOB U  TEXHOJIOTMYECKOW MOATOTOBKHU
IIPOU3BOJICTBA.

3. DU3NKO-XMMHYECKHUE OCHOBBI TEXHOJIOTHHU YCTPOWCTB

DneMeHThl TEePMOJIUHAMUKH, KHUHETUKU M CcTaTUCTUUeCKOW ¢u3uku. OCHOBHBIE
MPEICTABICHUS O TEPMOJMHAMUKE U KUHETUKE OOPATUMBIX U HEOOPATUMBIX MPOIECCOB B
texnonorud YPTC. Uucio creneneii cBOOOIBI TEXHOIOTHUECKON CHCTEMEL.

VYpaBHEHUS CTAaTUCTUYECKOW (PUBHUKH, OIMUCHIBAIOIINE OCHOBHBIC TMPOIECCH B
texHosorun YPTC. 3akoHbl pacnpeneleHuss YacTHUI] IO KOOpJIAMHATAM, CKOPOCTSM,
sHeprussMm (Makcpemta- bonbsumana, boze-Ditnmreiina, ®epmu-/upaxa). I[lpumenenue
ypaBHEHUN CTaTUCTHYECKOW (HM3UKHU I OLCHKH HAmpaBieHUs TMPOTEeKaHUs (QU3HKO-
XAMHUYECKHUX MpoiieccoB B mpou3BoacTtee YPTC.



OcHOBHBIE  TOHATUA  (U3UYECKOTO  MOJEIUpPOBAaHUA  (Teopuu  TOHOOUS).
Pacnipenenenne sHEprum M Macchl OT PACHPEAEIEHHBIX U COCPEAOTOUYEHHBIX MCTOYHHUKOB.
[Ipoueccsl Temao- 1 Macco- oOMeHa.

OcHOBBI (U3UKO-XUMUYECKOTO aHAIN3a TEXHOJIOTHUUYECKUX MPOILIECCOB HU3TOTOBICHUS
YPTC. OcHOBHBIC (PU3UKO-XUMHUYECKHE 3aKOHOMEPHOCTH, HCIOJIb3yeMbIe IS aHalu3a
TEXHOJIOTHYECKUX TpolneccoB mpousBoactBa YPTC. 3akoHOMEpPHOCTH TMPOILECCOB
B3aUMOJIEUCTBUS JKMAKHUX, ra3000pa3sHbIX M IUIA3MEHHBIX CpEl C TBEPIABIMU TEJaMH,
HCTOJIb3YEMBIX JJISI PACTBOPEHHUs, TPABIEHUS M OTMBIBKM MOBEPXHOCTEH 3JEMEHTOB H
m3nenuit YPTC. ®uszuko-xuMH4ecKue CBOMCTBA Cpel.

OcHoBbl poToxumuu. OCHOBHBIE 3aKOHOMEPHOCTH (POTOXMMHYECKUX METO/0B
oOpabotku B TexHosorun YPTC. BsaumopeiicTBHEe aKTHHHYECKOTO H3IYYEHHUS CO
CBETOUYBCTBUTEIbHBIMU MaTepuanamu. [lapameTrpsl, omuckiBaoiue (HOTOXUMHUYECKUE
IIPOLECCHI.

Huddy3nonnsie mnpomecchl B TexHonoruu YPTC. Jludbdy3noHHbIe mpolecchl B
JTUBJIEKTPUYECKUX, MOJIYIPOBOJHUKOBBIX, MPOBOJAIINX, PE3UCTUBHBIX, MATrHUTHBIX U
npounx marepuanax. Juddy3nonHsie mpoiecchsl Npu co3JaHUU KOHTAKTOB M COCIUHEHU B
YPTC. Ilapamerpsl mporeccoB mudpdy3nu u ux wmexanmsM. CBs3b auddy3noHHBIX
nponeccoB ¢ mokazarensimu HagexHocTu YPTC. uddysmonnas mpupona ¢usndeckux
"oTkazoB" YPTC.

DU3UKO-XUMUYECKUE 3aKOHOMEpPHOCTHU CO3/1aHUs MPOBOJSIINX,
MOJYIPOBOIHUKOBBIX, AUDICKTPUUYECKUX, PE3UCTUBHBIX, MATHUTHBIX U JIPYTHUX CJIOEB,
pabotatomux kak snaeMmeHTl YPTC. Xumuueckue u 3IEKTPOXUMHUUYECKHUE METObI
OCaXKJICHMS CJIOEB M3 MAapOBOM M INIA3MEHHOU CpEl.

OuU3NKO-XUMHYECKHE 3aKOHOMEPHOCTH TMIpoleccoB MoHTaxka u cOopku YPTC.
3aKOHOMEpPHOCTHU CO3/1aHUsl HEPa3bEMHBIX KOHTAKTOB M COCAMHEHMI AJIEMEHTOB U Y3JIOB
YPTC. 3akOHOMEPHOCTH MPOLECCOB MAaWKU U CBApPKU, HAKPYTKH, CKICHUBAHHUS U JPYTHX.
3aKOHOMEPHOCTH TIPOIECCOB TEepPMETH3allMh JJIEMEHTOB, y3loB u wu3naenuit YPTC.
3aKOHOMEpPHOCTH MPOLIECCOB MOHTAXKa U COOPKHU Pa3bEMHBIX COCAMHEHUM.

4. AHAIIM3 U CHHTE3 TEXHOJIOTHYSCKUX mpouecCoB IO KPUTCPHUAM TOYHOCTU U CTAaOMIBHOCTH

OcHoBHBIE NOHATUA U onpeaeneHus. [I[pon3BoACTBEHHbIE MOTPEMIHOCTH U UCTOUHUKH
UX BO3HUKHOBEHHMs. OmnpeneneHue TEXHOJOTHMYECKONW TOYHOCTH U KPUTEPUHM €€ OLICHKH.
VYcToHYNBOCTh M CTAOMIIBHOCTh TEXHOJIOTHUYECKUX TMpolieccoB. IIOHATHS MTHOBEHHOTO U
IIOJTHOTO pacIlpeeleHUl TPOU3BOIACTBEHHBIX NOTPEIIHOCTEN, TEOPETUYECKAsT TOYHOCTHAs
quarpaMMa TeXHOJIOTHYECKOro Ipoiecca.

OcHOBHBIE TEOpPETUUYECKUE, CXEMBI BO3HUKHOBEHHUS IIPOU3BOJICTBEHHBIX
norpemHocted. TeopeTudeckue 3aKOHbI pacipeeNieHuss BeIMUYrH, 00pa30BaHHBIX MO CXeMe
cyMMBbl. Pacrmpenenenue mo HopMalbHOMY 3akoHy. Pacmpenenenue ¢ ¢ynkumeir a(t).
Pacnpenenenne c¢ ¢ynknueit b{t). Pacnpenenenue c¢ ¢ynkuumeir a(t) wm b(t).
Pacnpenenenue npyu HanM4uu JOMUHUPYIOLIETO CIAaraéMoro.

TeopeTnueckue 3aK0oHbI pacnpeneseHus GQyHKIUNA BeJIUYUH, 00pa30BaHHBIX MO CXEME
cyMMBI. "YcedeHHOe" pacnpeeneHue.

TeopeTndyeckue  3aKOHbI  paclupenesieHuss Npu  TpaHCcpopMalmuu  BEJIHUYUH,
o0pa3oBaHHBIX TO CcXeMe CyMMbl. Pa3zgeneHue OJHOTO pacmpelneleHus Ha YacTH.
Paznenenue HeckoNBKMX pacmpenesneHuii Ha 4actu. OObenMHEHHE HECKOJbKHUX
pacrupeneneHui.

BiusHne  morpemHocTe M METOAOB  M3MEpPEHMs ~ HAa  pacnpeieiaeHMs
MIPOM3BOACTBEHHBIX NOIPEIIHOCTEN. BiausHue u3Hoca, HarpeBa UHCTPYMEHTA U OCHACTKH U
KoJieOaHuil pexxrMa paboThl TEXHOJIOTHYEecKOoro obopynoBaHus B nmpousBoactBe YPTC na
pacrpeeneHue Npou3BOACTBEHHBIX NTOTPEIIHOCTEN.



MareMaTuueckoe MOJEIMPOBAHUE TEXHOJOIMYECKUX IIPOLIECCOB IO KPUTEPUSAM
TOYHOCTH U CTaOMWJIBHOCTH. TEXHOJOTMUYECKHH Mpolecc Kak CloXHas Mpeodpasyronias
cUCTEMA. YPaBHEHMS CBSI3M, ONMCBHIBAIOIINE CTATUCTHYECKUE CBOMCTBA TEXHOJOIMYECKHUX
IIPOLIECCOB.

JluHelinble U HEIMHEHHBIE Tpeodpasyomue cucTteMbl. MarpuuHas Gopma ypaBHEHHH
cBsa3u. Ilepexon OT ypaBHEHHH CBA3HM K BBIPAKCHUSAM IMPAKTUYECKU IPEACIBHBIX IOJEH
paccenBaHMs MPOU3BOACTBEHHBIX MOTpeurHocTeil. Meroasl omnpenencHus Kod3)PUIUESHTOB
YpaBHEHUH CBS3H.

ITocTtpoeHue AMHAMUYECKMX MOJENIEH TEXHOJOTHYECKUX IpolueccoB. JInHeHbIe
ONHOMEPHBIE MOJEIM W  MHOIOMEPHBIE MOJEIU  TEXHOJOTMYECKMX  IIPOLECCOB.
JIlnHaMH4YeCKHe XapaKTePUCTUKH HEJIMHENHBIX TEXHOJIOTHYECKUX IIPOLECCOB.

OcHOBHBIE IPAKTHYECKHE 3a7adyM, pelIaeMble C IOMOLIBI0 CTaTUYECKUX W
JUHAMHYECKUX MOJEIIEH TEXHOJOTNUECKUX IIPOLECCOB.

5. MeToabl ONITUMHU3AIMHA TEXHOJIOTHUECKUX MpolieccoB npousBoacTea Y PTC

CucTeMHBIN MOAXOA MPHU UCCIEIOBAHUM TEXHOJOTMYECKUX IPOLIECCOB U3rOTOBICHUS
YPTC. CrtpykTypa CHOXKHBIX TEXHOJOTHYECKUX MpoleccoB. OCHOBHBIC OIPEACIICHUS WU
noHsATus 6osbmux cucteM. Mepapxus cucrem. VcciieioBaHuE CIIOKHBIX CUCTEM.

MopnenupoBaHnue CIOXHBIX TEXHOJOTHMYECKHX cucteM npousBoactBa YPTC.
duszuueckoe M MaTeMaTU4Yeckoe  MojenupoBanue. TpeGoBaHHMs K  Ipoueccy
mozaenupoBanus. Kiraccupukamuss maTeMaTHdecKux Mojenei. JleTepMHUHUpPOBAHHBIC U
croxactuueckue Monenu. [IpuHnun "yepHoro smuka". OCHOBHBIE 3a/lauld MOJEJIUPOBAHUSA
TEXHOJOTMYECKUX NpoueccoB npu usrorosnenun YPTC.

Ontumusanus Kak OCHOBHas 3azadya MozenupoBaHus. llonstue o Kpurepuu
ONTUMM3ALMY, LIEeIeBON (QYHKUMH, (PAKTOPHOM NPOCTPAHCTBE U NMOBEPXHOCTHU OTKJIMKA.
Knaccudukanus MeTonoB onTuMuszanuu. MeToapl MaTeMaTUueCKOro MporpaMMHPOBAHMUS.
I'panuenTtHbie MeTOnbl onTuMu3anuu. CtaTucTUueckue MeToibl. J(MCIepCHOHHBIA aHaIu3.
Perpeccuonnsiii ananus. KoppenssunoHHbBIN aHAIN3.

OKCIIEpUMEHTAIbHO-CTATUCTUYECKHE  METOJIBl  MCCIEJOBAHMSA W ONTUMM3ALMS
TEXHOJIOTHYECKUX TpoiieccoB npouspojactBa YPTC. Ponb skcnepumenta mpu pa3paboTke
TEXHOJOTHYECKUX TmpoueccoB wusrorosieHus YPTC. IlnanupoBaHue -SKCIEpUMEHTA.
[TaccuBHbIi W  akTUBHBIA dSkcnepuMmeHThl B TexHonormu YPTC. Kouuenuwms
MIOCJIEA0BATEIBHOr0 IKCIEPUMEHTA. 3aJjadya ONTUMAJIbHOIO HCIOJB30BAHUSA IMPOCTPAHCTBA
HE3aBUCUMBIX TNepeMeHHBIX. Pangomusanus oskcnepumeHTa. [lonHbii  pakTOpHBIN
sKcrepuMeHT. JpoOHblil (akTopHBIH 3KcnepuMeHT. Pa3paboTka maHa SKCIEpUMEHTA.
Cratuctuueckas oOpaboTka pe3yJbTaTOB 3KcliepuMeHTa. [lnaHupoBaHHE SKCTPEMAaJIbHBIX
DKCIIEPUMEHTOB. lleHTpanbHble KOMIO3UIIMOHHBIE TUIaHBl. AHAJIU3 MOJENIEH MOBEPXHO CTEN
OTKJIMKAa B pailoHe ’KcTpeMyMma. HaxoxkJeHne OnTHMalbHBIX PEKUMOB TEXHOJIOTMYECKOTO
nporecca.

Onpenenenne Hanbosee CyneCTBEHHBIX TEXHOJIOTMYECKUX (PaKTOPOB B MPOU3BOJICTBE
YPTC. Mertoasl oTceMBaHUsl HECYIIECTBEHHBIX (PaKTOPOB. METOJ paHTOBOM KOppPEJSIIUH.
IIpuMeHeHHEe HACBIIEHHBIX M CBEPX HACBHIMIEHHBIX IUIAHOB Ui OIpEIEIICHUs
JOMUHUPYIOIUX TEXHOJOTUYECKUX (PaKTOPOB.

Crpareruss uccinenoBaHMsA. AHaIU3 pe3ylbTAaTOB JSKcIepuMeHTa. lcnomb3oBaHue
MOJENIeW I YIPaBJICHUS TEXHOJOTMYECKMMH IIPOLECCAMHM U OIpPEIEIICHUs MEXaHU3Ma
aBineHui. Ilpumenenne OBM npu HcCCaeOBaHHM TEXHOJIOTMYECKHMX MPOLECCOB U
00paboTKe pe3yabTaTOB PKCIIEPUMEHTOB.

6. OCHOBBI KOHTPOJIS U YIIPaBJI€HUs Ka4eCTBOM B TeXHoJoruu npousBojicrea YPTC



MeToanyeckre OCHOBBI KOHTPOJS M YIpaBiIeHHUs KauecTBOM. OCHOBHBIE MOHATHUSA
KadyecTBa, KBalupuKausg BUIOB KOHTpodss YPTC, mpuMmeHseMBbIX B WX TPOU3BOJICTBE.
Kpurepun kauectBa u MeToAuka arrecrauuu kadectBa YPTC. @opmupoBanue
HepapxXUuecKorl cHucTeMbl yrpaieHHss kadecTBoM YPTC. DHTponuilHbIM MNOAXO0J K
ynpasienuto kadyectBoM YPTC. MHorocraaiuiiHbplii MOAXO0J K ONTHUMHU3ALUU CHUCTEMBbI
yopaBlieHHs] KadyecTBOM. [IpuHIMIBI TPOEKTUPOBAHUS U 001IHe TpeOOBaHUS K OpraHU3aluu
cuctemsl ynpasieHus kauyectsom YPTC.

[Torpemnoctn npu usmepenuu napamerpoB YPTC. Buawsl norpemnocteit. Puck
MOCTAaBIIMKA W PHUCK 3aKa3yuKka NpPU CTOMNPOLEHTHOM KoHTposie mnapameTpoB YPTC.
Onpenenenue HEOOXOIUMOM TOYHOCTH H3MEPUTENbHOM ammapatypbl B 3aBHCUMOCTHU OT
PUCKOB 3aKa3uMKa M U3TOTOBUTENS, a TAKXKE INPEAEIOB H3MEHEHUS M3MEPSIEMBbIX
apameTpoB.

Bri6opounble MeTOABI KOHTPOJIsA. BUlbl BHIOOPOK MPU KOHTPOJIE TEXHOJIOTUYECKOTO
nporecca YPTC. Ornenka BBIOOPOYHBIX XapaKTEpUCTUK. BbrIOOp OIEHKHM TeHEepaJbHBIX
xapaktepuctuk. OnpeneneHrne HeoOX0IUMON YUCIIEHHOCTH BEIOOPKH.

Opranuzanusi kKoHTpoJisi B npouszBoactBe YPTC. KoHTponbHblE KapThl A
Ka4eCTBEHHBIX MpPU3HAKOB. KOHTpOJIBHBIE KApThl KOJWUYECTBEHHBIX Mpu3HakoB. KoHTposb
TEXHOJOTHYECKOr0 MpoIlecca C MOMOIIbI0 CpeaHero 3HadeHus BbIOOpkU. OOHapyxeHue
HapylIeHUH  TEXHOJOTMYECKOr0 Ipolecca IMpU  aCCUMETPUYHOM  paclpeleieHUU
KOHTPOJIMPYEMBIX [TAPAMETPOB.

VYnpasnenue kauectBoM YPTC. CioxHble cUCTEMBl pa3pabOTKHU, U3TOTOBIECHHUS U
skcrutyatauun  YPTC. Hepapxuueckas cucremMa yNOpaBlIeHUs KadeCTBOM MPOJIYKIHUH.
TexHuueckasi, OpraHU3alMOHHAsI, YKOHOMUYEeCKas U MHpOpManuoHHas 0a3bl yNpaBICHUS
KayecTBOM. MoJenupoBaHue CHCTEMBbl YNpPaBJICHUS KAa4€CTBOM M €€ NOJCHUCTEM. OTallbl
pa3pabOTKM W BHEAPCHUS CHUCTEMBI yIpaBlieHHs KadecTBOM. Onenka 3(pQpeKTUBHOCTH
YIpaBJIEHUS KAYECTBOM.

[IpornosupoBanne kauectBa YPTC. OcHOBHBIE HaIlpaBlIEHUS MPOrHO3MPOBAHUSA
kauectBa YPTC. Metonsl pacnozHaBanusi "oOpa3oB" W UX HCHOIb30BAHUE MPHU
nporHosupoBanue kKadectBa YPTC. Meroasl MHAMBHUIYAJIbHOIO CTaTUCTUYECKOIO
MPOTHO3UPOBAHUS COCTOsHUS. Vcnonb30BaHHE KBa3UAETEPMHUHUPOBAHHBIX MOJEIEH NIpHU
nporHosupoBanuu kadectBa YPTC. MWHrepnperanus pe3ylbTaToB MPOTHO3UPOBAHUS
kayecTtBa YPTC Ha pa3HbIX cTaaus X NPOU3BOJICTBA.

7. ABTOMAaTHU3UMPOBAaHHBIE CHCTEMBbl YHOpaBJIE€HUS TEXHOJOTHMYECKUMH MpolieccaMu
npoussoacTea YPTC

OcHoBHble noHATUA W npuHUUNbl nocrpoeHuss ACY TII YPTC. Metononoruueckue
npuHiunel pazpaborku ACY TII. Opranusanus NIeHTPaJW30BaHHOM HOPMAaTHBHO
crpaBoyHoi 0a3bl B mamsatu OBM. OpranusanuonHo-texHudeckue npuHiunsl ACY TII
YPTC. Cocras u ctpykrypa ACY TII YPTC.

Uccnenosanue CUCTEMBI yrpaBiIeHUs TEXHOJOTUYECKUMU npoueccamMmu
paanoTexHuyeckoro mpeanpusatus. OcoOEHHOCTH M 3Tanbl pa3pabOTKU MOJENH CHUCTEMBI
ynpasinenus. MccnenoBanue mHQOpMalMOHHBIX NMOTOKOB o TexHojoruun YPTC. Meton
MIOCJIEA0BATEIbHOI0 aHAIN3a 3a7ad ynpasieHus. MeToa aHanu3a U ONTHUMHU3AlUU BHYTpHU-
U MEX3aBOJACKUX TEXHOJOTMYECKHX JOKYMEHTOB U HUX IOTOKOB C HCIOJIb30BaHUEM
TPAHCIIOPTHBIX MOJENEH.

NudopmanmonHoe obecneyeHue. JJOKyMeHThI B YCIOBHUSAX aBTOMAaTU3UPOBAHHOIO
yopaBileHUs HNpou3BoAcTBOM. Kaprorekn HopmatuBoB. (OCHOBHas TEPMHHOJIOTHSA.
U3mepenue nunopmanuu npu npoexktupoanuu ACY TII YPTC. Iloroku uHpopmanuu B
YCJIOBHUAX aBTOMATHU3aLMUH YIIPABJIECHUS IPOU3BOJACTBOM.

[IporpammHO-MaTemaTuueckoe  obecneuenue. OcHoBHble  moHsTuUd.  CocraB
nporpaMmHoO- Mmatematudeckoro obecmnedenust (IIMO). Anroputmu3zamus. AITOPUTMBI U
AJITOPUTMHUYECKOE ONMUCcaHue. AJITOPUTMHUYECKHE SI3BIKM U MX OCHOBHBIE XapaKTEPUCTUKU:



AJIT'OJI-60, ®OPTPAH, CUMY JIA-67, KOBOJI, AJIT'OJI-KOBOJI, AJITOK, JIAIIAC,
O®OPMAK, CJIUIL, BXO/], COJI.

IIporpamMmmupoBanue. Cucrema KOMaHJ OBM. IIporpammupoBanue B
CoJiepKaTeNbHbIX 0003HAYCHUSIX.

Texunueckue cpeactBa ACY TII. Krnaccuduxanus cpeacTtB MeXaHHM3alUUd U
aBTOMATHU3AIlMU YIIPABICHUS MPOU3BOJACTBOM. TpeboBaHus K TexHUYECKUM cpeactam ACY
TIT YPTC. Beibop texandeckux cpencts. Cpeacra nepegadu nepepadoTku HHGOPMAIUH.
BcnomorarenbHoe oGopyaoBanue. CTpyKTypa BBIYHCIUTEIbHOrO HeHTpa. KoHTponb B
npoieccax coopa, nepegayu, 00pabOTKH U BEIBOJAa HHPOPMAIUH.

CocTtaB, cojepKaHHe W TMOPSJAOK BbIMOJHEHHS padoT mo coszmanus ACY TII YPTC.
[Ipen- npoektHas ctaaus. OO6cnenoBanue nNpeAnpusITUS. AHAINU3 METOJ0B MJIAHUPOBAHUS U
yueta. [IpousBoacTBenHas mnporpamma. BbiGop o0bekToB aBTOMaTu3anuu. [IpuHIUIEI
BbIOOpa TexHuueckux cpeacts ACY TII YPTC.

ABTOMAaTH3aLUL yIpaBJIeHUS MPOU3BOJICTBOM. Hayuyno-texnuyeckoe
undopmanuonnoe odecneuenne ACYII u ACY TII YPTC. CouunanbHO-IICUXOJIOTHYECKUE
aciektel ACY TII VYPTC. IlpuHnunsl aBTOMATH3allMU YNpPaBICHUS OOBEIUHEHUEM.
OcHoBHbIe TTOHATHS U 00ecnieuenue Hanexxunoctn ACY TII YPTC.

Oxonomuueckas dpdexktuBHocth ACY TII  YPTC. OcoOGeHHOCTH OLIEHKH
PKOHOMHUYECKOH ds(¢ekTuBHOCTH u 1enecoobpasnoctu cosznanus ACY TEII VYPTC.
Mertoauka ompeneneHus roloBoro skoHomuueckoro 3ddexra ot BHeapenus ACY TII
YPTC.

OrnpeneneHue OCHOBHBIX TMOKa3aTeleld SKOHOMUYECKOW 3(h()EeKTUBHOCTU BHEIPEHUS
ACY TII YPTC.

8. DU3MKO-TEXHOJIOTHYECKUE OCHOBBI HAIEKHOCTHU U UcnbiTanusa YPTC

O6ecneuenne Haaexnoctu YPTC Ha stane npoekTupoBaHus U U3rotoBieHus. [lytu
noBbimeHuss HagexkHocTu YPTC. ®dusmyeckas mMojaenb MPOU3BOJCTBA KaK COBOKYIHOCTH
(bU3UKO-XUMHYECKHX, COOPOYHOMOHTAKHBIX u pPEryJIupoBOYHBIX MPOLIECCOB,
obecneuynBaronux HajxexHocts YPTC.

MaremMaTuKko-CTaTUCTUUYECKUE MeTOlbl OlleHKH HaaexHoctn YPTC. Omnpenenenue
HaJIe)KHOCTH " ee OCHOBHBIX CBOWCTB: 0€30TKa3HOCTH, JOJITOBEYHOCTH,
PEMOHTONIPUTOJHOCTH U coxpaHseMocTu. KonmyecTBeHHbIE NOKa3aTeNd HAAEKHOCTH
BOCCTAHABIMBAEMBIX M HEBOCCTAHABJIMBAEMBIX H3JEIUN. DKCIEPUMEHTAIbHBIE METOJIbI
OTpe/iesieHUs] KOJMYECTBEHHBIX IOKa3zaTeleil HaJeKHOCTH. BBIOOpOYHBIE METOIbI TMpPH
ucnbiTann  YPTC. OuneHka ¢ MOMOIIBIO BBIOOPOUHBIX XApPaKTEPUCTHK HAJEKHOCTH,
reHepaJbHOW COBOKYMHOCTH. [ umepreoMmerpuueckoe, OMHOMHUHAIBbHOE U IyacCOHOBCKOE
pacnpenesieHre 0TKa3oB u3aenui npu ucnsiTanusax. Knaccudukauus ucneitanuit YPTC B
COOTBETCTBUM C IEMCTBYIOIIUMHU CTaHIAPTAMHU.

UccnenoBanue ortkazoB YPTC B mpoimecce WX M3TOTOBJICHHS W HCHBITAaHUM.
Knaccupukanus orkazoB u kputepunm oTkazoB YPTC. Hepaspymawomme MeToasl
HCCIIEOBAHUSA OTKAa30B. XapaKTEepUCTUKA CXEM IIEPBUYHOIO W BTOPUYHOIO aHAIM3a
O0TKa30B. XapaKTepHble BUIbI OTKAa30B 3JIEMEHTOB, (DYHKIMOHAIBbHBIX OJOKOB M CHUCTEM
panuoanmapatrypsl. Beioop Buga Harpys3ku npu ucneitanusx YPTC Ha ocHOBe aHanmm3a ux
OTKa30B.

Texnosorust u MmetonoJsiorus ucnslTanuid YPTC. YcnoBus okpyxaromen cpeabl, BUIbI
KJIMMaTHYECKUX UCTIBITAHUN U PEKOMEHAyEeMas UX MOCIEA0BATEIbHOCTb.

Mexanndeckue Bo3nerctBud Ha YPTC. Buabpl MexXaHW4YecKHWX HCHBITAHUHA U HX
OILICHKA.

Paguannonusie wu3nydeHus. XapakTepHble H3MEHEHUS B CTPYKType MaTepHalioB,
neraneid (yHKIMOHAIBHBIX OJOKOB MpPH BO3JACHCTBHH PAJUALMOHHOTO H3JIYyUYEHHS U HX



Biausinue Ha paboty YPTC. Meroauka ucnsitanuii YPTC Ha paguaninoHHYIO CTOMKOCTh H
OLICHKA Pe3yJbTAaTOB UCIIBITAHUM.

MeTtoposiorusi MCHOBITAaHUS Ha HaJAEKHOCTh. (CoCTaBjleHHE IUJIaHA KOHTPOJIS TMpHU
M3BECTHOM U HEH3BECTHOM 3aKOHE paclpejiesieHuss HapaOOTKU Ha OTKa3, MPU METOJIe OJIHO-
U JIByXKpaTHOW BBIOOPKH, MPHU IMOCIEIOBATCIHHOM METOJI€ MCIBITAaHWNU. METOAbl OLICHKH
HaaexxHoct YPTC mo pe3yapTaraM UCNbITAaHUNA. [ paHUYHbIE UCTIBITAHUS HA HAIEKHOCTb.

DuU3UKO-MaTEeMaTUYECKasi  MOJICNIb ~ YCKOPEHHBIX  HMCIBITAHUW B TEXHOJOTHH
npousBojacTBa YPTC. BriOop BHa M BETMYUHBI HATPY3KHU. Y CJIOBHE COXPAHECHUS OJHOTO U
TOTO K€ MEXaHHM3Ma OTKA30B MPH HOPMAIBHBIX U (HOPCHPOBAHHBIX PEKUMAX HCIBITAHHUM.
Otnuuue ucnbplTaHUN NPU PUKCUPOBAHHOU U CTyNeHYaTOl Harpy3kax. OleHKa pe3ylbTaToB
YCKOPEHHBIX UCIBITAHUH.

MeTon070THsl KOMIIJIEKCHBIX MCCJIEJOBAHUN M HATYPHBIX MCHbITaHUN. KOMIUIEKCHBIN
METOJ] TIOCTPOCHHS U aHaidu3a (PU3UKO-MATEeMATHYECKUX MOJeNed Mo pe3yiabTaram
HaTypPHBIX UCIIBITAHUU.

CTpykTypHass  cxemMa  aBTOMAaTHU3UPOBAHHOW  cuUcTeMbl  ucnbeiTanuil.  Ilytu
aBTOMAaTHU3alMU PA3JIMYHBIX YPOBHEN KOHTPOJA U uctbiTanui YPTC.

9. DnemeHTHas 0aza MUKPO3JEKTPOHHOH anmnaparypsl

O6mue cBeneHuss O  MUKpodJeKkTpoHuke. HMuterpanbHeie MukpocxeMbl (MMC).
Knaccudpukamnus nMC no KOHCTPYKTHUBHO-TEXHOJIOTHYECKOMY HCIOJIHEHHUIO.
Xapaxkrtepuctuka. Knaccudpukanuss UMC no snexkrpuueckum QyHknusm. Kiaccudukamms
UMC no Buny oOpaGarsiBaeMoit mHdopmanuu. Crenenu unrterpauuu. MMC mumpokoro
npuMenenusa. UMC wyactHoro npumenenus. Ounenka ucnonb3oBanus MMC. DnemeHTs
KOHCTpYKIUii, coBMecTuMbie ¢ UMC.

Tonkomnenounsle pesucropbl (TIIP). Koncrpykuum TIIP. CsoiictBa TIIP.
Marepuanbl pe3uCTUBHOIO clos. MaTepuaibl KOHTAaKTHBIX CO€AMHEHUU. BbhICOKOOMHBIE
pe3uctopsl. [Ipenusunonusie TIIP.

Tonkomnenounsie kouAeHcatopsl (11 JK). I'TIK ¢ Gonbumioi ynenbHOM €MKOCTHIO.
THUK Ha OcHOBE TYromjaaBKUX TUAJIEKTpUKax. Matepuaisl quaiiexkTpuka. Beibop marepuana
auaNekTpuka. Marepuan o6kinagok. IlpoBogHuku. TOHKOIUIEHOYHBIE HWHIYKTUBHOCTH.
[Monnmoxku rubpunasix UMC. TpeGoBanus k mojioxkam. Marepuai.

10. Texnonorus nonyuyenust tuopuaasix UMC

IlonyyeHne TOHKONJIEHOYHBIX MHMKpPOCXeM. MeToabl MOJYy4EeHHUS TOHKHX ILICHOK.
ITony4yeHue 3aJaHHOTO pUCYHKa MHUKPOCXeM. BiusHue ycCloBHSA OCaXIEHHUS HAa CBOWCTBaA
TIIP. Bnusnue ycnoBus ocaxiaeHuss Ha cBoiictBa TIIK. CtpykTypa TOHKHX IJIEHOK.
CrexuoMeTpusi TOHKHUX IUIEHOK. MeEToAbl MOBBIMIEHUS CTEXUOMETPUM U TOHKHUX IUIEHOK.
CtabunbHOCTh TOHKOIUIEHOYHBIX 3yieMeHTOB (TIID) wmukpocxem. Ilytu mnoBbilIeHHS
crabmibHocTH TIID. TepmooOpaboTka. DneKTpoTpeHUpOBKa. ['epmeTusanus ruOpuIHBIX
NUMC. TexHonorus mojiydeHHUsI TOJCTOIIEHOYHBIX MHUKpocxeM. TexHosiorus cOOpkH H
MoHTaxka rudpuaubix UMC.

11. MeTtomasl obecneueHHs] TOYHOCTH HOMHHAIIOB 3JIEMEHTOB NpCUHU3HUOHHBIX TI/I6pI/II[HBIX
NMC

[TaccuBHass moxaronka. Kpurtepuii 1menecooOpa3HOCTH TMPOBEACHUS IMOJITOHKH.
NupuBuayansHas mnoaronka. ['pynmoBas moaronka. KomOuwHMpoBaHHas TOATOHKA.
OyHKIMOHAaNbHAs NOAroHKa. TexHonornueckue MeToabl noarouku TIIP. JlazepHslil meton.
DIIEKTPOUCKPOBBIN MeTo/. TokoBas MOATOHKA. AHOJHOE OKHCIEHHE. BBICOKOYAaCTOTHBIN
Meron. Mexanuueckuit  Merton. IleckoctpyiiHbii  Meron. IloaroHka  oTKuUrom.
DIIEKTPOHHOIyYEBasi MOATOHKA. XUMHUYECKUN MeTon. MeToa yMmIOTHEHHUS PE3UCTHBHOTO



cinosi. CpaBHUTENIbHAS OlleHKa MeTO10B oAroHkU. [lonaronka TIIK B cTopoHy ymMeHbIIEHUS
eMKkocTu. TexHosornyeckne meroasl nmoaroHku. [loaronka TIIK B cTopoHy yBenuueHus
€MKOCTH.

12. O6opynoBaHue

Bakyymubie yctanoBku. [lonkonmaunass ocHacTka. CpeacTBa MOJIYYEHUS] HHU3KOTO
Bakyyma. CpeJicTBa MOJy4YeHUs] BBICOKOTO BakyyMma. CpeacTBa KOHTPOJIS BakyyMa. MeTosl
W3MEPEHUS TOJIIUHBI TOHKUX TJICHOK. M3MepeHne CKOpOCTH OCaXIACHUS TOHKUX IJICHOK.
YcTaHOBKH AJ18 HaHECCHUS IacT. Bykuranume macr.

OcHoBHast TuTepaTypa

1. I'opstukun O.B. Jlekuuu no cTaTUCTUYECKON TEOPUM CUCTEM PAJMOTEXHUKHU U CBS3U.-M.:
Pannorexnuka, 2008. (2 k3. Ha kadeape).

2. udposas 006paboTka cUTHAIOB M M300paKeHUH B Paguo(GU3NUECKUX MPHUIOKCHUAXK. /
[Tox pen. B.®. KpaBuenko.-M.: ®UIMATIINUT, 2007.-544c. (1 ax3. Ha kadeape).

3. MeTpoJiorust u JIEKTPOPaTUOU3MEPEHHUS B TEICKOMMYHHKAIIMOHHBIX cuctemax [Tekcr] :
yue6. nocobue s By3oB / C.U. bopurbko, H.B. [lementneB, b.H. Tuxonos, U.A. Xomxaes.-
M.: l'opstuast muaust — Tenexom, 2007.-374c. (1 7k3.).

4. OCHOBBI MPOEKTUPOBAHKS U TEXHOJIOTHH PAJUOICKTPOHHBIX cpeacTB: [yueb. [Tocobue
st By3oB] / I'.®. bakanos, C.C. Cokosos, B.1O. Cyxomonbckuii; noa pea. U.I'. MupoHeHko.-
M.: Akanemus, 2007.-385c¢. (1 3k3.+2 7k3. Ha Kadenpe).

S. DnekTpoHHbIe cpeAacTBa. KOHCTPYKIIMHM M pacueTHbie MOjaeau: [ ydueb. mocodue s
By30B] / A.B. 3eneuckuii, I.®. KpacHomekoBa; M-Bo obOpa3oBanus u Hayku PD, Camapckuii
roc. aspokocm. yH-T uM. C.I1. Koponesa (Hai. uccnen. yu-t). (46 sk3.).

6. MenseneB A.M. CO0pKa U MOHTaX 3JIEKTPOHHBIX ycTporcTB.-M.: Texunocdepa, 2007r.-
256¢. (B OubmmoTexe 23 FK3EMILISIPOB).

7. Vupasnenue kauectBoM [Tekct]: yue6. misa By3os / C.JI. Unsenkosa, H.J]. MnbeHkoBa,
B.C. MxutapsH u ap.; noa pea. C.J1. UnvenkoBoiil.-M.: FOHUTU-/lana, 2006.-334c. (5 3K3.).

8. Esnokumos 10.K., Jlunasaie B.P., llepbakor I'.1. LabVIEW mns pamgnonmkenepa: ot

BUPTYAJILHOW MOJIENM JI0 peajbHOro mpubopa. I[IpakThueckoe pyKOBOJACTBO sl pabOTHI B
nporpammHuoii cpene LabVIEW.-M.: JIMK-IIpecc, 2007. (1 3k3.).

JlonmonHuTenpHas TuTepaTypa

1. TeneBunenue: Yuebuuk / B.E. [xxakonus u ap.- M.: Paguo u cBsa3p, 1997. - 640c.
Crenanenko M.I1. OcHOBBI MUKPO3JIEKTpOHUKH: YueOHoe nmocodue. - M.: JIB3, 2000. -
488c.

3. bpaumnasen I1.®, Poccenesuu U.A., Xpomos JI U. Kocmuueckoe TeneBuaenue. - M.:
Casa3p, 1973. -248c.

4. YmupaBlieHHE Ka4eCTBOM JJIEKTPOHHBIX cpencTtB: YueOHuk / O.Il I'mynxkun u ap. M.:
Bricmas mkouna, 1994. - 414c.

5. Ilur anoB M.H. TexHojormueckue OCHOBBI OOECIEUYEHUS KadyeCcTBAa MHUKPOCOOPOK:
Yuebnoe nocobue-Camapa: CI'AY, 1999. -231c.

6. I'yces B. II. TexHosorus paguoannaparoctpoeHus - M.: Beicmas mkomna, 1972, - 490c.

7. Ymakos H. H. TexHosorus npousBoacTBa dJIEKTPOHHO-BBIYUCIUTEIBHBIX YCTPOUCTB -
M.: Beicmrasg mkona, 1974. - 320c.

8. MamoB A. H., Heamor ). B. OcHOBE aBTOMaTHMKH M aBTOMAaTH3aIlus
MIPOU3BOJCTBEHHBIX MporueccoB. - M.: MammHocTtpoenue, 1974. - 343c.



10.

11.

12,

13.

14

15.

16.

17.

18.

19.

20.

21.

[Tponeiiko B M., A6pamoB B A., bpionun B H. Cucrtemsl ynpaBieHuss KauecTBOM
U3eIuid MUKpO3ieKTpoHHUKH. - C.: CoB. paguo, 1976. - 223c.

Uepnsie B H TexHonorust npous3BoJcTBa MHTErpalbHbIX MHUKpOCXeM. - M.: DHeprus.
1977. - 375c.

TouHOCTH B MAalIMHOCTPOEHUHU U NpubOpocTpoenun. Yuedbnuk / A. H. I'aBpunos. - M.:
Mamunoctpoenue, 1973. - 556¢.

I'nynxkua O H., O6uukun 1O I'., bnoxun B I'. Craructuyeckue METOAbl B TEXHOJIOTUH
npousBojictBa POA. M., «Queprusi», 1977, 293 c.

bycnenko H. I MaremaTnueckoe MOAEINPOBAHUE IPOU3BOACTBEHHBIX IIPOLIECCOB. - M.:
Hayka, 1964. -230c.

.Annep 10. II., MapxoBa E. B., I'panoBckuii }O. B [lnanupoBanue s3xkcnepuMeHTa npu
MOMCKE ONTUMANILHBIX yciaoBUH. - M.: Hayka, 1976. - 276c¢.

OcHoBBI aBTOMaTHYecKOro ynpasienus: Yueonuk / B. C. [lyraues. - M., Hayka, 1974. -
719c.

Epmounaes 10O. II., Ilonomapes M. @., Kprokos 0. I'. KoHcTpykuuu u TexHOIOTHUA
mukpocxeMm (I'MC u BI'MIC). - M.: Cos. paauo, 1980. - 256c.

I'mynkun O II.,, Yepusies B H. TexHonorus wucnbITaHUus MHUKPOIJIEMEHTOB
pPalMoO3JIEKTPOHHOM amnmnaparypbl U UHTErpajbHbBIX MUKpocxeM. - M.: Dueprus, 1980. -
360c.

l'ackapo JI. B.. T'onmunkeBuu T. A., Mo3sraneBckuii A. B. IIpornosupoBanue
TEXHOJOTMYECKOTO COCTOSIHUSI U HAJIEKHOCTH PaJUO’JIEKTPOHHOM ammapartypbsl - M.:
Cos. paaguo, 1974. - 224c.

UYepusies B H ®dusuxo-xumuueckue mnporecchl B TexHonorun POA. - M.: Beicmas
mkoia, 1987.-376c¢.

Edumo U. E., Koszsipp U. S.. TopOynoB IO U Muxposnekrponuka - M.: Breicmas
mkoia, 1986. -464c.

Ketixsa . A. TlporHo3upoBaHue HaJEKHOCTH MHKPOSJIEKTPOHHOU ammaparypbl Ha
ocuose BUC. - M.: Paguo u cBsa3s, 1987. - 152 c.



