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BJIOK 1. JMCOUTIIAHBI (MOIYJIN)

O0s13aTeJIbHAA YACTh

b1.0.01

MeTono0s10r4st 1 METOAbI HAYYHOI'0 HCCJIETOBAHNSA

Lesn u 3a1a4u U3y4eHUs AUCUMILIHHDI:

N3y4yeHHE CTYAEGHTaMH METOIOB HAy4YHOTO HCCIICAOBaHMA, J3TaloB
BBITIOJIHEHHUSI HAy4YHOW pabOThl, UCTOYHUKAMH TMOWCKAa WH(POpPMALUU s
(OpMYNHUPOBKM THUMNOTE3bl W OOOCHOBaHMS AaKTyallbHOCTH peIIacMoi
HCCIEAOBATeNILCKOM  3amadym, MeTrogamMu  cOopa  KOJMYECTBEHHOM
nH(pOpMAaIlMK, TOATOTOBKH HAyYHOH myOnwKamwu ¥ OQOpMIICHUS
pe3yIbTaTOB HAYYHOTO UCCIIEJOBAHHUS.

OcHoBHbBIE pa3ae/bl JHCHHIIUHBI:

1. I[lonsaTtue, coneprkanre U GpyHKINS HAYKA

2. Dranbl Hay4YHO-HCCIIEIOBATEILCKON padoThl. DopMysMpoBKa pabodeit
THUIIOTE3bI

3. MeTtoasl cbopa KonrdecTBeHHOW nH(OpMaITIu

4. IInaHupoBaHUE SKCIEPUMEHTA

5. [lyOnukaryst pe3ybTaTOB HAyYHOT'O UCCIIEA0BaHUS

6. OdopmieHne pe3yIbTaTOB HAYIHOTO HCCIIETOBAHUS

YK-1; VK-
6; OIIK-1

108 (3)

b1.0.02

HNHHOBaLIMOHHOE NPEINPHHAMATE]IbCTBO

Henun u 3axaun U3ydeHUs: AUCUMIIHHBI:
(hOopMHPOBaHUEKOMIUICKCHBIXUCHUCTEMATH3NPOBAHHBIX3HAHUHN,aTAKKETIPHB
UTHENIPAKTUYECKUXYMEHUIMHABBIKOBIIIIPEICHUSTPO(eCCHOHATIBHBIX 3312
YBCepeKoMMepLIHATH3aALUUCIOKHBIXTEXHOJIOT MA,0praHU3aluUIIPOLIECCan
HHOBAIIMOHHOTOIIPe ANTPUHUMATEIbCTBANYTIPaBICHUINHHOBALMOHHBIMHUIIPO
€KTaMH, 10Ty 4€HUCHABBIKOBOPTaHU3aLHMUPYKOBOICTBApaO0OTOMKOMAaH b1, B
BIPa00TKMKOMaH JHOHCTPATEr UUATISIIOCTHIKEHUSITIOCTABIIEHHONLICITH.
OcHoBHBIE pa3fejbl IMCHUTIINHBI:

1.BBenenue B MHHOBAIIMOHHOE MPEATNPUHIMATEIHCTBO

2./ITHHOBallMOHHOE NPEANPHUHUMATEIHCTBO
3.OUHAHCHPOBAHHENOIIEHKAYKOHOMHUYECKOMI (D (PEKTHBHOCTUTIPOCKTA

YK-2; VK-

108 (3)

b1.0.03

OCHOBBI HAYYHOH KOMMYHHKAIUH

Lesn 1 3a1a4u U3y4eHus AUCHMIIMHBI:

H3yYeHHE OCOOCHHOCTEH OCHOBHBIX BHJIOB HAy4YHOW KOMMYHHUKAIMH
,AICTIOJIb3YEMBIX B COBPEMEHHOM OOIIECTBE IJIsi MPEICTABICHUS HAYYHBIX
pPe3yNbTaTOB M aHAN3a HAYYHBIX JOCTHKEHHUN

OcHoBHBIE pa3ebl JMCHUTUINHBI:

1.HayuHaskoMMyHUKaIl1s1: OCHOBHBICTIOHTHS, BU/IbI, XaPAKTEPUCTHKH.
2.0co0eHHOCTUCOBPEMEHHOMHH () OPMAIIMOHHOWCPEIFIHAYYHOWKOMMYHHKA
LUH.

3.Hayunsriinoknan. MacTepcTBOIYOJIMYHOT OBBICTYIUICHUSL.
4.IIncpMeHHasTHAY YHASIKOMMYHHUKAIIHS: PEIIEH3HUS,0T3bIB, TE3UChI, HAYIHASICT
aThA.

5.CTpYKTYpauCTHIMCTUIECKNXOCOOEHHOCTHHAYYHOT OTEKCTA.

6.0Onaii-

MIPOCTPAaHCTBOHAYYHBIXKOMMYHUKAIIHA. DJICKTPOHHBICONOIMOTEIHRIECUCTE
Mbl.PedepaTnBHBICOa3b1aHHBIX.

VK-4; VK-

108 (3)

b1.0.04

HNHocTpanHbIii A3BIK B MPO()eCCHOHAIBHOM AeATeIbHOCTH
Ilesn 1 3axa4u N3ydeHus AUCHMILVINHBI:
-[IOBBIIIEHUE YPOBHS MHOS3BIYHOM KOMIETEHIMU
npeaplayIei cryneHn 00pa3oBaHus;

,LAJOCTUTHYTOI'O Ha

YK-4; VK-

72 (2)
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-opMupoBaHHE MOCTATOYHOTO YPOBHS WHOS3BIYHOH KOMMYHHKATHBHOU
KOMIICTCHIIMMA Il TIONYYCHUs W OOMeHa wuH(opMmalnmeld B YCTHOW U
MUChMEHHOHN (hopMax B MPOGECCHOHANBHOM JIEATSIIEHOCTH.

OcHoBHbBIE pa3aenbl THCIHITHHBI:
1.0co0eHHOCTUTTPUMEHEHUHHOCTPAHHOT OSI3BIKABIIPO(h e CCHOHATPHOUKOM
MYyHHKAIIHH.

2.JIekcnaecKneocoOeHHOCTUHHOCTPAHHOT OSI3BIKaBITPO(EeCCHOHATEHONKOM
MYHUKAIIH.

3.I'paMMaTHYECKUEKOHCTPYKIIUU, XapaKTEPHBICISTHAYIHO—
TeXHUYECKONMH(DOPMAIIMUTHAMHOCTPAHHOMSI3BIKE.

Bb1.0.05

AKTyaJlbHBIE npoodJeMbl COBpPEeMEHHOMH
HAHO3J1eKTPOHUKH

Henun u 3axaun U3ydeHUs: AUCUMIIHHBI:
LenssMu  ocBOeHMS OUCLUIUIMHBI(MOAYJS)  «aKTyaslbHBIE
COBPEMEHHOM  3JCGKTPOHHUKHM WM HAHODJCKTPOHUKH»  SIBJISAIOTCS:
npuoOpeTeHre CTYAGHTOM 3HaHMH 1O TOCIHEJHMM HAYYHBIM U
TEXHUYECKUM JIOCTHKEHMSIM B PA3IMUYHBIX HANPaBJIECHUSAX AJIEKTPOHUKH U
MHUKPO3JICKTPOHUKH, IPAKTHYECKUM MPUIOKEHUSIMH peaIu3auusiM HayqdHO-
TEXHUYECKUX JOCTHKCHHH B JJEKTPOHHKE, MpHOOpEeTEHHEe HAaBBIKOB
aHanM3a HayYHO-TEXHUYECKOH IUTepaTypsl B 00JacTH D3JICKTPOHUKH B
OmmKkaimeil ©  Jalekod  TepCrneKTHBE, ¢  yMEHHA  OIICHHBATH
(YHKLIMOHANBHBIE BO3MO)XHOCTHM HOBBIX 3JEMEHTOB 3JICKTPOHUKU IS
CO3/IaHUS PA3INYHBIX AIEKTPOHHBIX YCTPOICTB.

OcHoOBHbIEe pa3ae/bl JMCUHIIUHBI:

1.1BBeaenme, neann3aqaqi i CITATITAHET
1.2CoBpeMeHHBIETEXHOIOTUUBAIEKTPOHNKE, HAHOTEXHOJIOTUH
1.3KBanToBo-pazmepHbIedPPEeKTHIHITPUOOPEIHANXOCHOBE
1.4AMuKpOBOJTHOBBIEHONITOAIEKTPOHHBIECUCTEMBITEIEKOMMYHUKALHH.
1.5ITpo6aeMBICOBPEMEHHOMIIEKTPOHUKHUOOTBIITIXMOIITHOCTEH
1.611HxeKIMOHHBIETeTEepOIa3ephl

1.71IpobnempbIToBepXHOCTEHNMEK (Pa3HBIXTPAHHUII

1.8 BblcokoTeMIEPATYPHASICBEPXIIPOBOIUMOCTD
1.9BbIcOKOTEMITEpaTYPHASIIONYTIPOBOJHIUKOBASIIIEKTPOHUKA

JJIeKTPOHUKH "

MIPOOIIEMBI

OIIK-2

108 (3)

b1.0.06

KoMunbroTepHbIe TEXHOJIOTMH B HAYYHBIX HCCJIeJ0BAHUIX

Ienu u 3a1a4M M3y4YeHU TUCIUIUINHBI:

HCHHMI/I OCBOCHUA JOUCIHUITIIINHBI (MOIIy.]'IH) «KOMHBIOTCPHLIC
TEXHOJIOTUM B HAY4YHBIX HCCIEHOBAHUAX) SBIAIOTCI: HU3YYECHUE U
OCBOCHHC COBPCMCHHBIX KOMIIBIOTCPHBIX U I/IH(I)OpMaI_II/IOHHLIX
TEXHOJIOTHH, MTO3BOJISFOIINX pu IIPOBEICHUN Hay4HBIX
I/ICCJ'IC,Z[OBaHI/Iﬁ ITIOJIBb30BATHCA FJ'IO68.J'IBHBIMI/I I/IH(l)OpMaLII/IOHHBIMI/I
pecypcamu.

OCHOBHBIC pa3eiabl JUCITUTUIHHEL:

1. Bsenenune. KoMIblOTepHBIE TEXHOJOTHH B
00pa3oBaHUU. DTarbl pa3BUTHS

2. TIpo6neMbl HHGOPMALMOHHON 6E30MACHOCTH B KOMIIBIOTEPHBIX CETAX

3. HckyccTBeHHbIH MHTEILIEKT

4

Hay4YHBIX HUCCIICOOBAHUAX "

S3pik HTML. Ctpykrypa u opranu3amus

OIIK-3;
OIIK-4

144 (4)

Yactb, o

MHpYeMasi Y4aCTHHKAMH 00pa30BaTe/IbHBIX O0THOIEHHIT

b1.B.01

ABTOMATU3HPOBAHHBII 3JIEKTPONPUBOJ
enu v 3a7a9n N3ydeHs] TUCITUTUINHBL:

[K-1

180 (5)
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Hemamu OCBOCHHUS JACLIUIIIIUHBI (Moyis)
«ABTOMATU3UPOBAHHBIN JICKTPONPUBOI SIBJISAIOTCS:
- U3YYEHUE CBOMCTB M XAPAKTEPUCTUK PA3JIUYHBIX THUIIOB
AJICKTPONPUBOJIOB, a TaK)KE TEOPETHYECKH OOOCHOBAHHBIX OOIIUX
METOJIOB MPAKTUYECKOTO BBIOOpA, pacuera U yIpaBICHHUS TUTIOBBIX U
CIIEIUAIIBHBIX YCTaHOBOK CHCTEM aBTOMATU3UPOBAHHOTO
3JIEKTPOIIPUBOIA, UCIIOB3YEMBIX B PA3JIMYHBIX JJIEKTPOTEXHUYECKUX
CHCTEMAX Y KOMIIJIEKCaX.
- YCBOGHME OCHOBHBIX onpeneneHuid u nonaruid CAP,
nepeaTOYHbIX (PYHKIIHIA,
- YCBOGHHE DKBHBAJICHTHBIX MPEOOpPa30BaHUN CTPYKTYPHBIX
CXEM,
- YCBOEHHE OCHOBHBIX XapPaKTEPUCTUK 3BEHBEB U CUCTEM,
- ycBoeHue BompocoB ycrohuuBoctu CAP, kauecTBa
peryJIMpoBaHusl, OKa3aTeIeH KauecTBa,
- YCBOEHHME METOA0B YaCTOTHOIro cuHTe3a cucteM CAP,
- YCBOEHHE METOJAOB CHHTE3a CHCTEM  YIPAaBJICHUS
3IIEKTPOINIPUBOJAMH  C  TOCJIEJIOBATEIBLHOM  KOpPpPEKUHEH  TpHu
IMOTYMHEHHOM PETYJINPOBAHUH IAPAMETPOB.
OCHOBHBIC pa3/ieibl TUCIUTUTAHBL:
1. HpI/IKHaHHbIC OJIEMCHTBI TCOPHUH aBTOMATHYCCKOI'O YIIPAaBJICHUS
2. CuHTe3 aBTOMATHYECKHX CHCTEM PETYJIHPOBAHHUS
3. CucreMbl ympaBeHHs 3NEKTPONPHBOAAMHE C TIOCTIEA0BATENLHON KOPPEKIHeH TpH
TIOAYMHCHHOM PEryJIMPpOBAaHNUU ITapaMETPOB
4. Yucnennoe penieHue 0ObIKHOBEHHBIX JU(DEPEHIMATBHBIX yPaBHEHUH
5. I/ICCHeHOBaHI/Ie JUHAMHUKHU ABTOMAaTHU3HUPOBAHHOTO QJICKTpOIIpHUBOAAa Ha
MAaTEMAaTHYCCKUX MOACIIAX
b1.B.02 CurnajbHbIe TPOIECCOPBI IK-2 144 (4)

ey 1 3a1a4u U3y4eHUs AUCHMIIMHBI:

LEJIBIO IUCLMIUIMHBL SIBJISIETCSI OBJAJICHUE CTYyIEHTaMH HEOOXOAUMBIM H
JIOCTaTOYHBIM YPOBHEM NMPO(HECCHOHATBHBIX KOMIIETEHIINH B COOTBETCTBUH
c tpeboBanmsimu PI'OC BO mno Hampasnenuto moaroroBku 11.04.04
«ONEeKTpPOHMKA W  HAHOMJIEKTPOHHMKa»,  Marucrepckas  IMporpaMmma
«IIpoMpIIyieHHass 3JEKTPOHMKA W aBTOMATHKA JJIEKTPOTEXHUYECKHX
KOMILIEKCOBY.

Jucuunnuaa  «CHrHajipHBIE — MPOLECCOPB»  HM3Y4aeT  BHYTPEHHEE
YCTPOICTBO NPOEKTHPOBAaHHE, KOH(PHUI'YPUPOBAaHHE alMapaTHON 4YacTH,
MpueMbl TporpaMMmupoBanusi cucrem Ha kpuctamie (CSoC). B xome
OCBOGHHUSl  JUCHMIUIMHBI ~ CTYAEHTHl HM3YYalOT OCHOBHBIE  00JacTu
npumenenus: CSoC, nprobpeTaroT npakTudeckue HaBbIKH padoTel ¢ CSoC
W MX TPOTPaMMHPOBaHUS Ul PEIeHUs 3a1a4 MUPpoBoi QuibTpanuu u
00pabOTKM CUTHAJIOB.

OcHoBHBIE pa3e/ibl JMCHUIUIHHBI

1.1BBenenne. OcoOeHHOCTH apXUTEKTYPbI CUCTEM Ha KPHCTaLIE.
1.23amaun 00pabOTKM  CHUTHAJOB,  apXWUTEKTYPHbIE  OCOOEHHOCTH
CUTHAJIBHBIX MporeccopoB. O0mas xapakrepuctuka cemeiicts DSP Analog
Devices. ba3oBas apxuTtekrypa cemeiicTBa cucrteM Ha Kpuctaiuie TESxx.
ApXHTEKTypa MUKPOTIpOIieCCOpHOTO siapa TESxx

1.33amaun =~ 0O0pabOTKM  CHTHAJIOB, AapXUTEKTypHBIE  OCOOCHHOCTH
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CUTHAJBHBIX TporeccopoB. OOmias xapakrepructuka cemeiicte DSP Analog
Devices.

1.4Apxutektypa DSP. Crpykrypa u ocHoBHble Omoku DSP ¢
(mkcupoBaHHOW TOUKOH. bioku 00pabOTKM MaHHBIX. BHYTpeHHSSI TaMSTh.
biiok ynpasnenus.

1.5CucremHbIil nHTEpdeEiic U KaHaIbl BBOAA-BbIBOAa nHpopmanuu B DSP.
[IporpamMHast Mopnenb, Kapra IaMsTH, OOCIYKMBaHHE IPEPBIBAHUIL.
OOmas xapakTepucTUKa CHUCTeMBl Komann, accemOnep DSP  Analog
Devices.

1.6TexHONMOTUsI CHCTEMHOTO NMPOEKTHPOBAHUS C HCIOJIB30BAHMEM CUCTEM
Ha kpucramie. IIpoekTnpoBaHHMe CHEIUATU3UPOBAHHBIX  yCTPOICTB
o0pabotku curHanoB Ha DSP. Komnonents! st DSP - ADC, DAC.
1.7Cucrema mpoeKTHpOBaHHS IporpaMMHoro obecneuenus Visual DSP.
WncTtpymeHTanbHbIe CpeAcTBa  NPOEKTUPOBAHUS: KOMITHJISITOPBI,
CHUMYJISITOP, BHYTPUCXEMHBIN 3MYJISATOpP. AJTOPUTM NPOESKTHPOBAHMS.
1.811pumepsr  anroputmuzanuu 3agad DSP. Ilpumep npoexkTupoBaHU
CHCTEMBbI Ha KpHCTaJlIe

1.9®wunpTparus, reHepaius CUTHAIOB, 00paboTKa 3ByKa, C)KaTHe NaHHBIX,
CBSI3b, ympasiicHHE ABMXKEeHHEM. OCOOEHHOCTH CHUTHAIBHBIX MPOLECCOPOB
Ha npuMepe Motorola u Texas Instruments.

b1.B.03

MerToapl u cpeAcTBA TUATHOCTHPOBAHHS YJIEKTPOHHBIX CHCTEM

Henn n 3a72a9n N3ydeHUs TUCITUTLINHBL:

LenstMmu OCBOGHMSI TUCHHIUTUHBI (MoOmynsi) «MeToasl U cpeAcTBa
JUArHOCTUPOBAHUS JIEKTPOHHBIX CUCTEM» SBJISIIOTCS: PUOOPETCHHE
CTYIEHTaMH CIOCOOHOCTH  (OpMyIUpOBaTh LEdM U 3aJadyd
JTUArHOCTUYECKUX  HCCIEOBaHUN; OOOCHOBAaHHO BBIOMPATh W
NPUMEHATh Ha IPAKTUKE TEOPETHUYECKUE K DKCIEPUMEHTAIILHBIE
METOJIbl U CPEACTBA PEIUCHU 3a7a4 JUarHOCTUPOBAHUS; IPUMEHATH
NPUHLMIBL TJJAHUPOBAHUA U METOABI aBTOMATHU3allMU IIpOLiEcca
JTUArHOCTUPOBAHUS Ha OCHOBE HMH(GOPMAIIMOHHO-U3MEPUTEITBHBIX
KOMIIJIEKCOB KaK CPEACTBA MOBBIIIECHUS TOYHOCTH U CHUXKEHUS 3aTpar
Ha €T0 INPOBCACHUC

OCHOBHBIC pa3Iebl JUCITUTUINHEL:

1. Merons! pazaeneHus B IPOCTPAHCTBE

2. Metoxabl MOCTPOSHHUS TECTOB HH(PPOBBIX YCTPOHCTB

3. HagnexHocTh BOCCTaHABIMBAEMBIX PaJHO-IEKTPOHHBIX CPEICTB

[1K-3

108 (5)

b1.B.04

Annapartnslie cpeacrsa ACY TII

eau v 3axa4M U3yYeHHUsT TUCIUIINHBI:

LEJIIMH OCBOCHMSI TUCHMIUIMHBI (Monyisi) "AmnmapatHele cpeactBa ACY
TII" sBnsiroTCs: MPUOOPETEHUE CTYJCHTOM 3HAaHWUH 10 OCHOBHBIM acleKTam
MIPOCKTUPOBAHUS aBTOMAaTHU3UPOBAHHBIX CHCTEM YIIPaBIICHAS
TEXHOJOTMUYECKUMH O0BbEKTaMH; NPHOOPETCHHE HABBIKOB pPabOThl C
HOPMAaTUBHOMW, pabouell M MCIIOJHUTENBHON MPOSKTHON JOKYMEHTAIUEH U
cuctremamu CAIIP  ACVYTII, wu yMeHus OIEHHBATh TEXHHUKO-
SKOHOMHUYECKYI0 3(PQPEKTUBHOCTh IPOCKTHBIX pEIIeHUH B  00JIACTH
aBTOMATH3AI1H.

OcHoBHBIE pa3iesibl JMCUUILINHBI:

1.1BBeaenue, Leu U 3a1a4y JUCHMIUIMHBI

1.2[Tpunnumnst noctpoenuss ACY TII

1.3Meronp! yrpaBiaeHUs! TEXHOJIOTHYECKUMU TIPOLECCaMU

1.4Texanueckoe obecneueare ACYTII

[K-2

144 (4)
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1.5ITpoMEBITIIIEHHBIE CETH
1.6IIpoextupoBanue u Bueapenne ACYTII
b1.B.05 Cneuuann3upoBaHHble MUKPOKOHTPOJLJIEPHI [K-2 144 (4)

Henu 1 3anaun U3ydeHust UCLHUIIAHBL:

[enp u3ydeHus] TUCHUTUIMHEL: 1aTh OyAyIIeMy CHEIHAIUCTY
3HaHUE OCHOB AapXUTEKTYphl CHUCTEM Ha KpUCTAJIE, CUTHAJIBHBIX
MPOLIECCOPOB U CHELUATU3UPOBAHHBIX  MHUKPOKOHTPOJUIEPOB,
IIOHUMAaHUE OCHOBHBIX IPUHLMIIOB UX UCIIOJIb30BAHUS B CUCTEMAx
upoBoii 00pabOTKM cuUrHaNOB. [I0O3HAKOMHUTH C apPXUTEKTYPOI
KOHKPETHOTO ceMeicTBa cucteM Ha kKpuctawie (TESXX) w
CHUTHAIBHBIX  mpomeccopoB  (ADSP-21xx) u®  COBpeMEHHBIX
MHUKPOCXEM aHaJIoOro-1IM(ppPOBOTO u 1 poaHaIoOroBOro
npeoOpazoBanus. HaydunTe OCHOBaM TIPOTpPaMMHOM peaau3anuu
MIPOCTHIX AITOPUTMOB 00paOOTKH 3BYKOBBIX CUTHAJIOB.

OcHoOBHbIE pa3ie/bl JMCUHMIIIUHBI:

1.1BBenenue. Pa3Butue M COBpEMEHHOE COCTOSHUE MPOOJIEM IU(PPOBOI
o0paboTtku curHanoB. Pa3Burwe ammapatHoil 0a3pl IS IUGPOBOMA
00paboTky curHanoB. CUrHaJbHbIE IIPOLIECCOPHI M CUCTEMbI Ha KPUCTAJLIE,
WX HaszHaueHHWe, pa3BUTHE, (UPMBI TMPOU3BOIUTEIH, HOMEHKIATYPA.
Hcnonb3oBanue cpeactB uudpoBoil oOpaboTku B cuctemax cbopa u
00paboTKe MaHHBIX. APXUTEKTypa CHUCTEM Ha KpucTaiuie cemeiictBa TESxx.
OcoOeHHOCTH apXUTEKTYPBl CUCTEM Ha KpUCTAIIC

Wntepdeiic cuctempbl. CUrHaNBI TaKTOBON CHHXPOHHM3AllMU. BHYyTpeHHHE
coctosHus. CurHan nepesanmycka. Hauanphast 3arpyska. Bremnune
npepbIBaHuA. Pexxum moHmkeHHON moTpeOIsieMoi MOIIHOCTH.

1.2Taiimepsl. CtpykTypHas cxema. Paspemaromas cnocoOHOcTh. Paborta
TaiimMepa.

bnok compsxennss ¢ BHemHed mnamsaTeio MIU. Ocobennoctn MIU;
¢yHkunonaneHoe omnucanue MIU; wanMmmanmzamus MIU u omucanue
pETUCTPOB.

CucrteMHasi IMHA M KoOpAMHATOpHl. HasHaueHue crenuamn3upoBaHHON
LIMHBL, QYHKIMOHAIBHOE ACJICHUE; IPUHLUIBI paO0Thl KOOPINHATOPOB.
1.3I1porpammHast cpena MOJIICPKKHU pa3paboTok FastChip.
Wunnpanuzanyst 1 HacTpoiika, mpeoOpa3oBaHHe cxeMHoro ¢aiina; (mpu
rpapuueckoM BBoze B maketre OrCAD); mnoaxmoyeHHe YCTPOMCTB
PACIIOJIOKEHHBIX B IPOTPaMMHUpyEeMOi MaTpHIle; KOHCTPYHPOBAHUE TIOPTOB
BBOJIa-BBIBOJIA; CO3/IaHUE HCIIOJIHUTEIHLHOTO Koja (IIOCPEICTBOM CpEIIbI
Keil); komnuisinus mpoekTa; 3arpy3Ka 1 0TaKa IPOeKTa B yCTPOICTRE.
1.40uenounas trara TESxx. CrpykrypHas cxema ruiatel. HasHaueHwme,
BO3MOYKHOCTM M cocTaB IuiaTtel. IIporpammusiii maker. IloakmrodeHue
IUIaTHI K IEPCOHATILHOMY KOMITBIOTEDY.

1.543p1k accemOnepa. Komanapl. [upextusbl. Cunrakcuc. Tpancmsums.
Kommonorka. 3arpyska. Omianka. Cuctema otnagkd. Pexxumbr
BHYTPUCXEMHOH OTJIAJKH;, CUCTEMHBIE TpeOOBaHUs;, KOHQHUIYpHUPYIOIINE
PEruCTphl; KOHQUTYPUPOBAHUE CUCTEMBI.

Cucrema TakTupoBaHus. VICTOYHUKH TaKTUPOBAHUS; TII00ATbHBIE CHTHAJIBI

TaKTUPOBAHMUS.
1.6TexHONOTHS CUCTEMHOI'O MPOEKTUPOBAHUS C UCHOJIB30BAHUEM CHCTEM
Ha  kpuctauie. CHCTeMHOE  MPOEKTHPOBAaHWE,  KOHIENTYyaJIbHOE

MPOEKTHUPOBAHKE; MIPOCKTUPOBAHNE CBEPXY BHM3; pa3OMEHHE CHCTEMBI Ha
gactu (hard ware u soft ware).llpumep npoeKTHpOBaHUsI CHCTEMBl Ha
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kpuctamie. [IpoekTupoBaHre Ha MPOrPAMMHOM YPOBHE; MPOCKTHPOBAHHE
Ha annapaTHOM YPOBHE; 3arpy3Ka CHCTEMBI.

b1.B.06

I'TC MukponponeccopHbIX CHCTEM

Iesn 1 3a1a4u U3ydeHUsl AUCHMILVIMHBI:

LEJBI0  OCBOCHHS  AMCLMIUIMHBI  SIBIISIETCS  IOJIy4YE€HHE  HABBIKOB
WCTIONB30BaHMS aNMapaTHO - MPOrPaMMHBIX CPENCTB, MpEAHAa3HAYEHHBIX
st OTJIAIKU MHKPOIPOLIECCOPHBIX CUCTEM aBTOMAaTH3aLUH
IIPOMBIIIJICHHBIX OOBEKTOB. B pesynpraTe M3ydeHHss Kypca MaruCTpaHThl
JOJDKHBI TIOJYYUTh NPAaKTHUECKHE HABBIKK 10 OTJIAAKE W HACTPOWKHU
anmnapaTHO-IPOrpaMMHOI0 obecrieyeHust WH]TyCTPUATBHBIX
MHUKPOIPOLIECCOPHBIX CUCTEM, ONEPALIMOHHON YaCThIO KOTOPBIX, SBIISIOTCS
MIPOMBIIIJICHHBIE NIPOrpaMMUpyeMble KOHTpoutepsl. IlonydeHHble HaBBIKK
MOBBICIAT 3((PEeKTUBHOCTH TPOBENCHHUS MAarkuCTEPCKUX HCCIEIOBaHUN B
00J1aCTH IPOMBIIUIEHHON aBTOMATH3aLKH.

OcHoOBHbIE pa3ie/bl JMCUMIIIUHBI:

1.Knaccudukanus u oOIiue BOMPOCH OPraHU3alMUd MUKPOTPOLIECCOPHBIX
CHCTEM pa3InYHOro (yHKIMOHAIEHOTO Ha3HAYCHUSI.

2.CxeMOTeXHHYECKasl, ammapaTHas M  OpOrpaMMHas — OpraHU3auus
MHUKPOIPOILIECCOPHBIX CUCTEM Ha 0a3e MPOMBIIIIICHHBIX KOHTPOJUIEPOB.
3.Opranuzanysi CONpsDKCHUSI TPOTPaMMHUPYEMBIX TEXHHYECKHX CPEICTB
4yepe3 HU(POBbIE NOCIEAOBATEIbHBIC KaHAIBI CBA3U B MUKPOIIPOLIECCOPHBIX
cucTeMax.

4.MzyueHre mporpaMMHPYEMOro JIOTHYECKOT0 KOHTposuiepa Simatic S7-
300 u co3maHMs YOPABISIIOIIMX MpPOrpaMM Ha  SI3bIKE€  pelielHO-
KOHTAKTOPHBIX CXEM.

5.M3ydeHne mHpuUMEHEHUsT TalMEpOB U CYETYUKOB IMPOrPAMMHUPYEMOIO
JIOTHYECKOro KoHTposuiepa Simatic S7-300.

6.M3yuenne coBMecTHas paOOTbl NPOrpPaMMHPYEMOro KOHTpoijiepa |
CEHCOPHOI'0 MOHMUTOpA.

7.Peanuzanysi cUCTEMBl YHpaBICHUS 3aJaHHOTO BUPTYAIBHOTO OOBEKTa
aBToMaru3anuu (12 o0bexToB) Ha Oaze KoHTposuiepa Simatic S7-300.
8.13y4yeHne OCHOB HMOCTPOEHHUS] MUKPOIPOLIECCOPHBIX CHCTEM YIPaBIICHUS
C WCIIOJIb30BAHUEM paCTpelieieHHOH Tepueprur W peanu3amus CUCTEM
aBTOMATH3allMH HA HX OCHOBE.

[1K-6

180 (5)

b1.B.07

ABTOHOMHbBIE Ipeodpa3oBaTeIn

Lesn u 3a1a4u u3y4eHust TUCHUILTHHBI:

LETSIMA OCBOEHUS AMCUUIUIMHBI (MOAyJsl) «OCHOBBI MpeoOpa3oBaTeNbHOM
TEXHUKN SIBIISIOTCS:

l.u3yyeHne CTyIEHTaMH TEOPETUUYECKUX M METOMOJOTHUECKHX OCHOB
ABTOHOMHBIX NTPe0Opa3oBaTeNei;

2.M3y4eHrne CBOMCTB M XapaKTEPHUCTUK PA3UYHBIX BUAOB MPeoOpa3oBaHUs
AJIEKTPUYECKOI SHEPTUH C IOMOLIBbIO BEHTHJICH;

3.M3yYeHHE TEOPETUUYECKH 00OOCHOBAHHBIX OOIIHUX METOJO0B IMPAKTUYECKOIO
BBIOOpa, pacueTa M YIpaBJIEHWS aBTOHOMHBIMU MpPeoOpazoBaTesiMHu,
HCHOJB3YEMBIX B pa3-TMYHBIX oOmacTsix COBPEMEHHOT0
aBTOMAaTH3UPOBAHHOTO NTPOU3BOJICTBA.

OcHoBHbBIE pa3aenbl THCIHITHHBI:

1.MccnenoBanne NByXKOMIUIEKTHOTO PEBEPCUBHOIO IpeoOpa3zoBaTeis
1.1MccnenoBanue ABYyXKOMILIEKTHOTO PEBEPCHBHOTO MPeoOpazoBaTes
2.UccnenoBanue Tpex($azHOro aBTOHOMHOTO HHBEPTOPA HANPSHKEHUS
2.1HccnenoBanne Tpex(azHOTo aBTOHOMHOT'O HHBEPTOpa HAIPSDKCHUS
3.HccnenoBanue IByX3BEHHOTO MPeoOpa3oBaTesi 4aCTOThI

[1K-2

144 (4)
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3.1HccnenoBanue MByX3BEHHOTO IIpeoOpa3oBaTessi 4aCTOTHI
4.UccnenoBanne 01HO(ha3HOTO npeoOpa3oBaTens MEPEMEHHOTO
HaIpPSHKEHUS
4.1UccnenoBanme omHO(pa3HOTO rpeoOpa3oBaTeIst MIePEMEHHOTO
HaTPSHKCHUS
5.HccnenoBanne 0ogHO(a3HOTO MOCTOBOTO BBIIPSAMUTENSI C KOPPEKTOPOM
K03 puIMeHTa MOITHOCTH
5.1HccnenoBanue 01HO()A3HOTO MOCTOBOTO BBIIPSIMHUTENSI C KOPPEKTOPOM
K03 (pUITUCHTA MOIITHOCTH
6.MccnenoBanne MOHMKAIOUIETO IIUPOTHO-UMITYJILCHOTO MPeoOpa3oBaTes
MOCTOSIHHOT'O HAMPSKCHHUS
6.1HccnenoBanue MTOHMKAIOIIETO IIUPOTHO-UMITYJIECHOTO
npeoOpa3oBaTessl MOCTOSTHHOTO HAMIPSKEHHUS
7.HccnenoBanre TMOBBINIAIONIETO NIMPOTHO-UMITYJIBCHOTO MPeo0pa3oBaTens
MOCTOSIHHOTO HAMPSDKCHHUS
7.11ccnenoBanue MOBBIIIAIOIETO LIMPOTHO-UMITYJIBCHOI'O
npeoOpa3oBaTessl MOCTOSTHHOTO HANPSKCHHUS
8.HccnenoBaHne  MOHHMIKAMOIIE-TOBBIMIAIOIIEIO  IMUPOTHO-UMITYIILCHOTO
npeoOpa3oBaTessl MOCTOSTHHOTO HANIPSKEHHUS
8.1/ccnenoBanue TMOHMKAIOIIC-TIOBBIIIAIONIETO  ITMPOTHO-UMITYJILCHOTO
npeoOpa3oBaTessl MOCTOSTHHOTO HAMPSDKCHHUS
9.HccnenoBanne WMIYJIBCHBIX MpeoOpazoBaTeneld W CTaOMIM3aTOPOB
MOCTOSIHHOT'O HAITPSKEHHUS
9.1MccnenoBanue WMITYJIbCHBIX TipeoOpa3oBareneil W CTaOWIM3aTOPOB
MOCTOSIHHOTO HAMPSKCHHUS
b1.B.08 TexHosoruyecKue TaTINKH IK-2 180 (5)

Lesn u 3a1a4u n3ydeHust TUCHUILIHHBI:

LEJIIMH OCBOCHHSI JUCLMUIUIUHBI «TeXHOJOrMYeCKHe OaTYUKH» SIBISIFOTCS
W3yYeHHE OCHOBHBIX TNPUHIIMIIOB TIOCTPOCHUSI W3MEPUTEIbHBIX CHUCTEM
TEXHOJIOTHYECKUX MPOIECCOB M TMOJNyYeHWE HABBIKOB B pPa3pabOTKe U
BbIOOpE MU3MEPUTENIEHBIX CUCTEM IOl KOHKPETHBIE 331241 U3MEPEHHUS.
OcHoOBHbBIEe pa3ae/bl JMCHHIIUHBI:

1.OcHOBHBIE IPUHIUIIBI TOCTPOSHHS U3MEPUTEIHHBIX CHCTEM
1.10600meEnHas  cTpyKTypa HU3MEpHUTENIbHON cucrembl. (CraTHueckKue
XapaKTePUCTUKH 3JIEMEHTOB U3MEPUTEIBLHON CHCTEMBI: CHCTEMAaTHUECKHE U
craructniyeckne. OmuOKka H3MEpPeHHsT B YCTAHOBUBIIEMCS PEKUME.
Crioco0b! yMEHBIIIEHHS CTATHYECKON OIMOKN M3MEPEHUSI.
1.2/lunamuuecKie XapaKTEPUCTHKH HJIEMEHTOB U3MEPUTEIBHON CHUCTEMBI.
Hunamuueckast ommOka npu  u3MepeHHMH. CrnocoObl  yMEHbIICHHS
JMHAMHYECKOW ONIHMOKU H3MEPEHHUSI.

1.31Ipumenenue TEOpHHU YeThIPEXTIOIIOCHUKOB JUIst pacuéra
HU3MEPUTENBHBIX CHCTEM

1.4CurHans! ¥ IIyM B H3MEPUTENBHBIX cHCTeMaX. BingHue myma n momex
Ha M3MEpHTENIbHBIE 1end. McTouHNKH nryMa. MeTo/ibl CHUKEHUS BIUSHUS
IIymMa u IoMex Ha IpOLEeCcC U3MEPEHHUsL.

1.5Han&xHOCTE  M3MepUTENbHONH  cHcTeMbl. CrmocoObl  MOBBIMICHUS
HaJIEXKHOCTU U3MEPUTEIILHON CUCTEMBI.

2.OCHOBHBIE 3JIEMEHTbI U3MEPUTENBHBIX CHCTEM

2.10cHOBHBIE ~ THUNBI  CEHCOPOB  (YyBCTBUTEIBHBIX  DJIEMEHTOB).
Knaccudukanus ceHcopoB: N0 (U3MUECKOMY IPUHIMILY HU3MEpPEHUs, 10
THUILY BBIXOJHOTO CUTHAJIA, aKTUBHBIC M TACCUBHBIE.

2.20cHOBHBIE CcXeMBbl (OpPMHUpPOBAaHHUSI CHUTHANA: MEPHUTENbHBIE MOCTBL,
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YCHJIUTEH, CXEMbl  MOAYJISAIUM, JEMOIYJSLIWH, OCHUUIATOPBl |
PE30HATOPEI.
2.30nementsl 00pabotku curaanoB: AL, LIAIl, MHUKpOKOHTpOJIEPHL,
kommbioTepsl, IIOC
2.49neMeHTHl oToOpaxeHust mHbopmanwu. O030p B BEIOOP.
b1.B.09 IIpoexTUpOBaHNE U TEXHOJIOTHS IJIEKTPOHHOI KOMIIOHEHTHOH 6a3b1 [K-2 144 (4)
Lenu 1 3a7a9u U3yYEHUS JTUCITUTUTAHBL:
LensiMu ocBoeHUsE TUCUUILTUHBI (MoyJist) «IIpoekTupoBanue
Y TEXHOJIOTHS 3JIEKTPOHHOW KOMITOHEHTHOM 0a3bI» SBIISIFOTCS
- ¢opMupoBaHHE Yy CTYICHTOB 3HaHWH B 0OJacTH
IIPOEKTUPOBAHUSI COBPEMEHHBIX ITOIYIIPOBOHUKOBBIX MHTETPAJIbHBIX
CXEM M TEXHOJIOTMM M3TrOTOBJIEHHUS SJIEKTPOHHOW KOMITOHEHTHOU
0a3ml;
— HM3YYEHHE OCHOBHBIX TEXHOJIOTMYECKHX MPOLIECCOB IPOU3BOJCTBA
HHTETPATIbHBIX CXEM
OCHOBHBIC pa3/ieibl TUCIUTUTAHBL:
1. Tlomy4yeHue KpeMHHEBOI 3arOTOBKH 10 METOy JOXpalbCKOTO.
2. TCpMI/I‘IeCKOC BbhIpalllUBaHUEC IJICHKW ABYOKHCH KPEMHUS Ha HOJ'IprOBOI[HPIKOBOﬁ
IIJIaCTHHE.
3. I/ICCJ'ICZ[OBaHI/IC nponecca XuMHUICCKOT0 OCAXKIACHUS ITapa
4. WccnenoBanue Impoliecca HOHHOH WMIUIAHTAMH TPUMECH B KPEMHHEBYIO
TUTACTHHY.
5. Co3maHue CTPYKTYpbl OWIIOJSPHOTO TPAaH3UCTOpPA HA  IOJYIPOBOIHUKOBOM
MOJI0KKE METOIOM T Py3uu.
b1.B.10 MeToabl MATEMATHYECKOT0 MOIEJTHPOBAHUS IIK-5 180 (3)

eau 1 321244 N3y4YeHUs! AUCUMIIIHHBI:

MpHOOpEeTEeHNEe  CTYIEHTOM 3HAHWW W TPAaKTHYECKUX  HABHIKOB
MaT€MaTUYECKOI0 MOJICJIUPOBAHUSA CIIy4YailHBIX MPOIECCOB C 3aJaHHOU
(YHKIMEH TUIOTHOCTH paclpe/ielieHns] BEpOATHOCTEH M mpeoOpa3oBaHMi
CHTHAJIOB, OIMCHIBACMBIX JTUHECHHBIMH U HEJIWMHCHWHBIMH 3aKOHAMH; 3HAHUM
YU HaBBIKOB 00OpabOTKH pe3yNbTaTOB MaTeMaTHYeCKOTO MOJETHUPOBAHIS,
MPAKTUYECKAX HABBIKOB pabOTBI C TNPOTPAMMHBIMH  TPOAYKTaMHU

MaTeMaTHYECKOTO MOJICTTUPOBAHUS MPOIIECCOB, HaIlVCaHHs
MaTeMaTHYeCKUX MoOJeJeld C NPUMEHEHHEM pPas3iIM4YHBIX  CPEACTB
pa3paboTKH.

OcHoBHBIE pa3fejbl IMCHUTIINHBI:

1.MonenupoBaHHe CITy9ailHBIX BEINIHH

1.1MogenupoBaHue HENPEPHIBHON CIy4alHON BEJWYHHBI C PABHOMEPHBIM
paclpeesieHUEM.

1.2MogenupoBaHue TUCKPETHON CIy4ailHON BENWYHHBI C PaBHOMEPHBIM
pacnpeeieHueM.

1.3MogenupoBaHue AMCKPETHOW CIy4yailHOM BEIMYMHBI C 33JaHHBIMU
BEPOATHOCTSAMHU HAOIIOCHNS KBAHTOB.

1.4MonenupoBaHue cy4aiiHbIX BETMYMH METOJAOM O0OpaTHBIX (YHKLUH.
1.5MogenupoBaHue ciay4dallHBIX BEIMYMH METOJOM KYCOUYHO-TMHEHHOMU
aTIPOKCHUMAIIHH.

1.6MonenupoBaHue cTydallHBIX BETMYUH MeTo/IoM Heiimana.

1.7Pemenne 3anau meronomM Monte-Kapio.

1.8MonennpoBaHue CITyJaitHOU BEITUIMHBI c HOPMAaJIbHBIM
pacrpeesieHUEM.

2.MopennpoBaHye TMHEWHBIX 3BEHBEB

2.1MeTox MHBApUAHTHOCTH HMMITYJBCHOW  XapakTepucTUKH. MeTox
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OWJIMHEWHOTO TIpeoOpa3oBaHuUs.
2.2Meron 3amensl aunpdepenHnmanoB. Pacu€r QuabTpoB ¢ KOHEUHOU
HUMITYJIbCHON XapaKTEePUCTHKOM.
3.MopnenupoBaHHe CIIy9aliHBIX TPOIIECCOB
3.1MonenupoBaHue TayCCOBCKHX CIYYalHBIX MPOIECCOB C 3aJaHHBIMHU
KOPPENSIIMOHHBIMUA CBOHCTBAMHU.
3.2MogenupoBaHue MapKOBCKUX CITYYaiHBIX TPOIIECCOB.
BJIOK 2. IPAKTHUKA
Oo6s13aTe/IbHAN YACTh
b2.0.01( | Yuebnass - Hay4yHo-HccJenoBaTejlbckasi  padora  (moayuenue | OIIK-2; 108(3)
H) NMepBUYHBIX HABBIKOB HAYYHO-HCCJIEA0BATEIbCKOI padoThI) OIIK-4
enu u 3a1a4M NPAKTHKU:
3aKpEIVICHUE 3HAHUM U YMEHHUH, TIOJyYEHHBIX B IIPOLIECCE TEOPETUUECKOIO
oOyueHHus, MPHOOpPETEHHE NPAKTHYSCKUX HABBIKOB, a TaKXKe OIbITa
CaMOCTOSITEIIBPHON HAYYHO- UCCIICIOBATEILCKON ICATEILHOCTH
3agauM NpPaKTHKU: B pe3ylbTaTe MPOXOKICHUS JIaHHOH MNPaKTHKH
00yYaIOIIUICS TOJKSH MPUOOPECTH CICAYIONIUE MPAKTUICCKUE HABBIKU U
YMEHHUS:
W3YYUTh:
-MCTOABI MPOBCACHUSA HAYUHBIX HCCHCHOBHHHﬁ;
-TpaBujIa AKCIUTyaTallMd MCCIEOBATENILCKUX YCTAHOBOK, M3MEPHUTEIBHBIX
MpHOOPOB HITH TEXHOJIOTHIECKOTO 000PYIOBaHNUS;
-BOIpoCchl ~ oOecrieueHus  OE30MACHOCTH  JKM3HENESATENIbHOCTH |
3KOJIOTUYECKON YACTOTBI.
OCBOWTE:
-METOJMKH  TNPHUMEHEHHS  HWCCIEJOBATENbCKOM U WU3MEPUTEIbHOMN
amnmnaparypsl 1
KOHTPOJISI ¥ M3YYCHHSI OT/ICIBHBIX XapaKTEPUCTHK MaTEPUANIOB, MPHUOOPOB
U YCTPOICTB;
-OTACJIBHBIC TMaKCTbhl IMpOrpaMM KOMIIBIOTCPHOr0o MOJCIHNPOBaHUA U
MPOEKTHPOBAHUSI TEXHOJIOTMYECKHUX MTPOIECCOB, IPUOOPOB U CHCTEM;
-MOPAZIOK TMOJIb30BAHUS MEPUOMUSCKUMH, peEPATUBHBIMA U CITPABOYHO-
WHPOPMAITMOHHBIMH U3JIAHUSIMHE 110 IPOQWITIO HATIPABJIEHUS TOATOTOBKH.
b2.0.02( | Yuebnass - Hay4yHo-HcCJenAoBaTelbckasi  pafora  (moayuenue | OIIK-2; 108 (3)
V) NMepBUYHBIX HABHIKOB HAYYHO-HCCJIEA0BATEIbCKOI padoThI) OIIK-4

Henn npaktnxkn/HUP:

3aKpEIUICHUE 3HAHUM U YMEHUMH, NIOJyYEHHBIX B IIPOLIECCE TEOPETUUECKOTO
oOydeHms, TPHOOpPETEHNE TMPAKTHUYCCKUX HABBIKOB, a TaKKe OIbITa
CaMOCTOSITEIbHON HAyYHO- UCCIIEIOBATEIILCKON AEATENLHOCTH

3agauM NpPakTUKU: B pe3ylbTaTe MPOXOXKICHUS JIaHHON MNPaKTHKH
00yJaromuiics JOHKEH MPUOOPECTH CISAYIONNE MPAKTHICCKAE HABBIKH U
YMCHHUS:

W3YYHUTh:

-METO/IbI POBEJICHUS] HAYUYHBIX UCCIIEIOBAHUT;

-paBWIIa AKCIUTyaTallMd UCCIIEOBATEIbCKUX yYCTAHOBOK, W3MEPHUTEIbHBIX
mpUOOPOB MM TEXHOJIOTHYECKOT0 000pyI0BaHUS;

-BOTIPOCHI ~ oOecredeHuss ~ O€30MacHOCTH  JKM3HENEATCILHOCTH |
3KOJIOTUYECKON YUCTOTHI.

OCBOMUTb:

-METOJMKM  TPUMEHEHHUS  HUCCIEAOBAaTEIIbCKOH W HM3MEPUTEIHHOM

anmapaTypsl s
KOHTPOJIS ¥ M3y4YCHHsI OTACIBHBIX XapaKTEPUCTUK MaTepuajoB, MPruOOpPOB
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U YCTPOIICTB;

-OT/EIbHBIE TAKeThl MPOrpaMM KOMIBIOTEPHOIO MOJAEIHPOBAHUS H
MPOEKTHUPOBAHUS TEXHOJIOTMYECKHUX MPOLIECCOB, MPUOOPOB U CHCTEM;
-NIOPSA0K TI0JIB30BAHUS MEPUOAUUYECKUMH, pedepaTUBHBIMU U CIPAaBOYHO-
nHGOPMALMOHHBIMH H3JAHUSIMHU 110 IPOQUIII0 HAIIPABJIECHUS! IOATOTOBKH.

52.0.03(
H)

I[Mpou3BoacTBeHHAS - HAYYHO-UCCIIEI0BATEIbCKAs padoTa

Hean npaktuxku/HUP:

I'maBHOM Tmenpio mpom3BoacTBeHHOW mpaktuku (HUP)  sBisercs
MOATOTOBKA CHCTEMHO W  IIHAPOKO  MBICIAIIETO  MHTEUICKTYyala,
BIIAJICIONIETO OCHOBAMU TEOPHUH HAyKd M TBOPUECKOM JCSTEIBHOCTH,
MMEIONIeT0 MPAaKTHYECKUEe HABBIKK cOOpa, 00padOTKHM M aHallM3a JTaHHBIX,
Pe3yIbTaTOB HAY4YHBIX JKCIIEPUMEHTOB; MOJTydeHNe OTIBITa
CaMOCTOSATEIHHON HAYYHO- UCCIIEIOBATEIHCKOM EATETLHOCTH.

3ajaum NpaKTUKU:

Hayuno-uccrnenoBarenpckas paboTa CTYIACHTOB TaKKe HalpaBJieHA Ha
JTOCTIDKCHUE CISAYIONINX 3a1a4:

-pOopMHUpPOBaHKE HABBIKOB TBOPYECKOrO MPO(ECCHOHATHLHOIO MBIILICHHS
ITyTeM OBIIAJICHHS HAyIHBIMUA METOJaMHU ITO3HAHUS U UCCIICIOBAHUS;
-obecnieucHue €/IMHCTBA 00pa3oBaTeILHOTO (yuebHoro u
BOCIMTATEIBHOI0), HAYYHOI'O U MPAKTUYECKOTO MPOIECCOB;

-CO3[JaHNe M PAa3BUTHE YCJIOBHH, 00ECIEYMBAIOIINX BO3MOXXHOCTH IS
KXKIOTO CTy/IEHTa PeaTn30BHIBATH CBOE MPABO HAa TBOPUYECKOE PA3BHUTHE
JIMYHOCTH U y4YacCTHE B HAyYHBIX HCCIICJOBAaHHUSAX (B COOTBETCTBHH C €r0
MOTPEOHOCTSAMH U CIIOCOOHOCTSMH);

-IIOJTOTOBKA CTyJE€HTa Kak K camocTtostensHoi HUP,
pe3yibpTaThl KOTOpOW (Kak MpaBWiIO) BKIIOYAIOTCA B
KBaJIM(PHUKALMOHHYIO PabOTy

-IOATOTOBKA CTYACHTA K MPOBEACHHUIO HAYYHBIX HCCIEIOBAaHUI B COCTaBe
TBOPYECKOTO KOJJICKTHBA;

-popMHUpOBaHME y CTYJCHTOB KOMIICTCHIIMM, HANpaBICHHBIX  Ha
MpHOOpeTEeHNEe HABBIKOB IUTAHUPOBAaHUS H OPTraHM3alMd  HAYYHOTO
ucciaeaoBaHus U yMeHud BeinonaHeHuss HUP ¢ mpumeHeHneM pa3inyHOro
000pYyIOBaHUS ¥ KOMIIBIOTEPHBIX TEXHOJIOTHIA,

OCHOBHBIE
BBIITYCKHYIO

OIIK-2;
OIIK-3

432
(12)

B52.0.04(
H)

IIpoun3BoacTBeHHAs - HAYYHO-HCCIeI0BaTeIbCKasi padoTa

Henn npaktuxkn/HUP:

Lenms TpOM3BOICTBEHHON HAYYHO-HCCIIE0BATEIILCKOM PAOOTHI SIBISICTCSI
(hopmupoBaHE Yy MarucTpaHTa KOMIIETCHIINA OPTaHU3AINHA M PEaTU3aIiH
HAy4YHOTO UCCJEIOBaHUS 4Yepe3 NpUOOpeTeHHEe HAaBBIKOB TBOPUYECKOTO
MONCKa HCTOYHHUKOB HAy4YHOW HH(OpMalnuu, OBJaJeHHE MeTogaMH eé
00pabOTKN U TPaMOTHOTO TIPEICTABIICHUS PAKTHIECKUX U TEOPETUICCKUX
PE3yJIbTaTOB 3TOH 00PabOTKH.

3agaun NpaKTHKH:

3agaun  mpakTHKU  (TIPOM3BOJCTBEHHON  HAyYHO-HCCIICIOBATEIHCKOM
pabote) 3akimo4aroTcsi B QOPMUPOBAHUH Y CTYJCHTOB:

-3HaHWH O METOAOJOTMM U alNrOpPUTME HAy4YHOrO HCCIEJOBAHUA M
pa3paboTKH BOIPOCOB B 00IaCTH JIEKTPOHHUKH;

-YMCHI/Iﬁ OT6I/IpaTI) U TPUMECHATH OITUMAJIBHBIE METOAbBI aHaliu3a B
HCCIIEIOBAHHUSAX;

-yMeHUs 0TOOpa U KiaccupUKALUU SMIUPUIECKOTO MaTepHana;

-HaBBIKOB aHAlM3a JOMIHMPUYECKOTO0 MaTepuana B COOTBETCTBHH C
MTOCTaBIICHHOM IIENBIO U 331a9aMU;

-YMEHHUI M HaBBIKOB MOJyYEHHs] BBIBOAHOTO JIOTHYECKOTO 3HAHUS, YMEHHS

OIIK-2;
OIIK-3

432
(12)




Koowi

Obvem,
gopmupye
Hnoexc Haumenosanue oucyuniunvl (Mo0ys), npakmuxu MbIX a;(;lf'
KOMnue;eHu (s.e)
OTIpe/IeTICHNsI KJIFOUEBBIX TEPMHUHOB, YMEHHH aHajM3a M CHCTEMaTH3aI[UH
3HaHWH Ha OCHOBE HAOJIOAEHUS U 0TOOpa HH(OPMALINY;
-HaBBIKOB CHCTEMHOW HAyYHO-HCCIIEAOBATEIbCKONH PaOOTHI: BUIOB YTECHUS
HayYHOW JHTEpaTypbl, COCTaBIeHHUs OmOMMorpadun, KOHCIIEKTHPOBAHUS,
pedepupoBanus, TITHPOBAHNUS;
-HaBBIKOB COCTABJICHHSI HAYYHOTO TEKCTa B YCTHBIX M IMCbMEHHBIX JKaHPaX;
-CIIOCOOHOCTH K aHajlu3y W CaMOaHAIN3y B XOJ€ BBINNOJHEHUS HAy4YHO-
HCCIIEA0BATEIHCKON PabOTHL
Yactp, popMupyemMasi y4aCTHHKAMU 00Pa30BATEIbHbIX OTHOIIEHHU I
b2.B.01( | Ilpon3BoacTBeHHAsI-MPeINIIJIOMHASI IPAKTHKA ITK-1; [IK- | 108 (3)
IIn) Iesn npakTHKHU: 2; [IK-3;
LensMu TPOM3BOACTBEHHON INpeIIHIIOMHOM npakTuku mo Hampapney 1IK-4; 1IK-
«DNEKTPOHMKA M  HAHOMIEKTPOHMKA», mpodums moxrotokn «lIpg S; TIK-6
Y aBTOMAaTHKa 3JIEKTPOTEXHUUECKUX KOMIUIEKCOBY» SIBIISIOTCS COOp M CHCTE
BoinosiHeHUs: BKP Ha ocHOBe 3HaHUI W yMEHUIl, NOJYyYEHHBIX B IPOLIECCE TE
WCTIONBb30BaHUEM  MPHOOPETEHHBIX  MPAaKTUYECKUX  HABBIKOB, a T4
CaMOCTOSITeTFHON PO ECCHOHATEHON eI TETFHOCTH.
3ajauu NpaKkTHUKU:
3amauaMu IPOU3BOACTBEHHON MPEATUITIOMHON MPAKTUKU SBIISIOTCS H3Y4e
CIIEAYIOIINM BOIPOCaM:
-CTPYKTYpHasi OpraHu3alysi ¥ OCHOBHAs IMPOU3BOJICTBEHHAS JEATEIbHOCTD
pacnonaraeTcst 00beKT pa3padborku o teme BKP;
-OTNHMCaHNe, OCHOBHBIE TEXHHYECKHE MapaMeTpbl W PEXHUMBI TEXHOJIOTHY
MTOKAa3aTeNM Ka4eCTBA BBITYCKaeMOU PO YKIIHH;
-COCTaB CHJIOBOTO 000pymoBaHus 00bekTa padpadorku BKP, ero Texanyecky
paboThI ¥ TpaBmiIa SKCILTyaTalllu;
-OMUCAaHNe, COCTAB U TEXHUYECKHUE XaPaKTEPUCTHKH IIIEKTPOHHOTO 000py/l
aBTOMaTu3aluu 00bekTa pa3padorku BKP;
-pOBeICHUE aHanu3a padOThl CYHIECTBYIONICH CHUCTEMBI aBTOMATH3aIlY
HEOOXOIMMOCTH €€ MOJICPHU3AIMN WIIM BHEJIPEHUSI HOBOH CHCTEMBI, TOCTPOE
MUKPOIIPOIIECCOPHBIX CPEJICTB;
-MIPOBEICHUE aHAIIN3a allTOPUTMOB, PeaTH3YIOMNX (YHKIIMU aBTOMAaTH3aIHN
-BBIOOp KOHTPOJHPYEMBIX MapaMeTPOB M H3MEPSIEMbIX KOOPIUHAT OOBEKT,
MapaMeTpoOB YIPABISIFOIIAX BO3IEHCTBHUI HA UCTIOTHUTEIbHBIE MEXaHU3MBI;
-pOBeJIeHUE aHalin3a WH(POPMAIIMOHHOTO O0ECIeYeHHsT MPOrpaMMHUpPYEMH
COCTaBe CUCTEMa aBTOMATHU3AIIMH, BEIOOP CTAHIAPTOB IHU(PPOBHIX KAHAJIOB CB
JIOKaJIbHOHM WH(POPMALIMOHHOH CeTH;
-000CHOBaHME JOCTUTAaEMBIX IIOKa3aTejleld KauyecTBa MPOAYKLIHUH, TEXHH
3¢ eKTOB B pe3ysbTaTe BHEIPEHUS HOBOM CHCTEMBI aBTOMATH3aIlMH, pa3pa
BKP.
3amauaMi TPOM3BOACTBEHHOW MNPENAMIUIOMHON NPaKTHKH, TaKXKe SBIISEC
MaTepHaJIoB:
-METOJIMKH MPUMEHEHHUS HCCIIE0BATEILCKOH H N3MEPUTENBHON anmaparyph
OTAENBHBIX XapaKTEPUCTHK MaTepHaioB, IPUOOPOB U YCTPOUCTB;
-OT/IeJIbHBIC MAKeThl MPOrpaMM KOMIBIOTEPHOTO MOJEIUPOBAHHUSA U MPOCKT
MIPOIIECCOB, TPHUOOPOB U CUCTEM;
-TOPSZIOK  TOJIb30BAHUSl  TIEPUOJMUYECKHMH, pedepaTUBHBIMH W CIP
W3JAHMSMH 110 PO IO HAITPABJICHUS TOATOTOBKH.
OTA. PAKYJIBTATHUBBI
OT/.01 CeHcopHbIEe TaTYHKH I1K-6 36 (1)

He.]'ll/l H 3a1a4Yy U3yIYCHUA TUCHUIIJIMHBI:

HCJ'DIMI/I OCBOCHHMA JHCIUIIIMHBI «CCHCOpHBIC JAaTYUKH)  SABJIAIOTCA




Koowi

Obvem,
gopmupye
Hnoexc Haumenosanue oucyuniunvl (Mo0ys), npakmuxu MbIX as;lf'
KOMnue;eHu (s.e)
N3yYCHHE OCHOBHBIX HPUHIMIIOB NPOBEACHUS M3MEPEHHH U IOJIyueHHE
HaBBIKOB B pa3pabOTKe U BEIOOpE M3MEPUTEIBHBIX CHCTEM I10]T KOHKPETHBIC
3aJaui U3MEPEHUS
OcHoOBHbBIE pa3iesbl JHCUHMIIIUHbBI:
1.OcHOBHBIE IPUHLUIIBI IOCTPOSHUS U3MEPUTEIBHBIX CUCTEM
1.10600meénnas CTpyKTypa H3MEpUTENbHOW cucTeMbl. (Cratndeckue
XapaKTePUCTUKHU 3JIEMEHTOB U3MEPUTENbHON CUCTEMbI: CUCTEMAaTHUECKUE U
crarucrrdyeckue. OmuOKa H3MEpPEeHHs B YCTAaHOBHBLIEMCS DPEKUME.
CrniocoObl yMEHBILICHHS CTATUUECKON OIMIMOKY H3MEPEHUs
1.2]IluHaMUYecKue XapakTEPUCTUKU SIEMEHTOB W3MEPUTEIBHONH CHCTEMBI.
Hunamuueckass ommOka npu  u3MepeHHMH. CrocoObl  yMEHbIICHHS
JUHAMHYECKON OIIMOKU H3MEPEHHUSL.
1.31lpumenenue TEOPUH YETBIPEXIIONOCHUKOB JUIS pacuéra
HU3MEPUTENBHBIX CHCTEM
1.4CurHansl ¥ IyM B U3MEPUTENbHBIX cUCcTeMax. BigHue myMa u momex
Ha M3MEpUTENbHBIE 1enu. McTouHnK nryma. MeTopl CHUKEHUS BIUSHUS
IIyMa U IOMeX Ha IPOLECC U3MEPEHHS.
1.5Han&xaoCcTh mW3MepuTenbHOW cucTeMbl. (CIOCOOBI  TIOBBIIICHUS
HaJIEKHOCTH U3MEPUTEIBHON CUCTEMBI.
2.OCHOBHBIE 2JIEMEHTHI U3MEPUTENBHBIX CHCTEM
2.10cHOBHBIE  THUNBl  CEHCOPOB  (UYBCTBUTENBHBIX  JJIEMEHTOB).
Knaccudukanus ceHcopoB: N0 (QU3MUECKOMY NPUHIMITY U3MEPEHHS, 110
THIY BBIXOJIHOTO CUTHAJIA, aKTUBHBIC M TTACCUBHBIE.
2.20cHOBHBIE CcXeMbl ()OPMHPOBAHMSI CHTHalla: MEpPUTENbHBIE MOCTHI,
YCUJIUTENH, CXEMbl MOAYJISLUM, JEMOIYIALWH, OCLHWUIATOPH H
PE30HATOPEI.
2.30nementsl 00paboTkn curHanoB: AL, IIAIl, MUKpPOKOHTpOIIEpHI,
koMmbroTepsl, [OC
2.43nemeHTsl 0TOOpakeHus uHpopmaru. O630p U BEIOOD.
OTA.02 | YcrpoiicTBa 3J1eKTPOHHOI TEXHUKH HA KPUCTAJLIAX [1K-6 36 (1)

Lesn 1 3a1a4u U3y4eHUs AUCUMILINHBI:

Lenpto u3y4eHUs] OUCLMIUIMHBI SBISIETCS PACCMOTPEHUE COBPEMEHHOTO
COCTOSIHMSI pa3pabOTKU HU3AENUN «CHUCTEMBI Ha KpHUCTauie». M3ydeHue
JUCLUIUTAHBI TOJDKHO

CH0cOOCTBOBATH (hopMHPOBaHHIO y CTYAEHTOB-MarucTPaHTOB
MIPEICTAaBICHNH O COBPEMEHHOM JTalleé M TEepPCHEeKTHBE Pa3BUTHS Kilacca
n3zienuii «Y CTpoiCTBa AMEKTPOHHOM TEXHUKH Ha KpucTauiax "

OcHoBHBIE pa3ebl JMCHUTUINHBI:

YcTpoiicTBa 2IEKTPOHHOM TEXHUKH Ha KpHCTaIax

1.1 Cuctemsl Ha KpUCTAJLIE B COBPEMEHHOM 2JIEKTPOHHKE.

1.2 CymecTBytomue KOHCTPYKIMH W3AETUI «CHCTEMBI Ha KpPUCTAILIEN,
KOHCTPYKTHBHas peanu3anuss MHKpocxeM. (OCHOBHBIE THIIBI H3ZENNH,
pa3pabaTeiBaeMbIX TIO TEXHOJIOTUM «CHUCTEMBl Ha KpHUCTaJJIe». OTarlbl
MIPOEKTHPOBAHUSI.

1.3 HckaxeHus curHajioB W LIyMel B coBpeMeHHBIX MC. TeruoBele
MIPOLIECCH B MHTETPAIBHBIX MUKPOCXEMax

1.4 OGecnieuenue HaEKHOCTH CUCTEM Ha KpHUCTAIIJIE.

1.5 OcobGeHHOCTH MPOSKTHPOBAHHS aHAJIOTOBBIX CIOKHO(YHKIIMOHAIBHBIX
OJI0KOB.

1.6 CuHXpOHU3a1Ms U CBA3HOCTh CUTHAJIOB B CCTEMax Ha KPUCTAJLIE.




