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PABOYA{ ITPOTPAMMA TUCHUILIIUHDI

MUKPOIIPOIIECCOPHEIE YCTPOUCTBA
(HauMeHOBaHUE TUCLUIIIAHEL)
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(HampaBneHHOCTD / TPOG UL 00Pa30BaTENIbHOM MPOTPAMMEI)
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PaGoyas mporpaMma AUCLUIJIMHEL COCTaBjieHa Ha OCHOBe TpeboBaHui PemepabHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmenuansHOCTH) NOATOTOBKH «12.03.03 ®oTOoOHMKa ¥ ONTOMHPOpMaTHKA»,
yTBEPKAEHHBIM IpUKa30M MuHUCTepcTBa 00pa3oBaHus U HayKu Poccuiickoit Oemepauuu
oT 19.09.2017 Ne 949, u B COOTBETCTBUU C paboyuM yueOHBIM IJIaHOM, YTBEPKIAEHHBIM
PEKTOPOM YHUBEPCHUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio mpenofgaBaHus OUCHUIIIUHE « MUKDPOIIPOIIECCOPHBIE YCTPOUCTBAa» SABIISETC:

dbopMupoOBaHUE Yy CTYOEeHTOB NpodecCHUOHANbHOM KOMIETeHUHWU B 0051acTu
MUKPOTIPOIECCOPHEIX YCTPOMCTB, YTO MO3BOJUT UM IIPOEKTHUPOBATh YCTPOKCTBA 000K
CTEIeHU CJII0XKHOCTH COBPEMEHHBEIMH METOIaMH.

OTa 1e/lb OCTUTaeTCs IIyTeM pelleHus Clenyolux(er) 3aaad(u):

1. Tlony4yeHume TeoOpeTHUYECKHUX 3HAHHUKW O IMPUHIHUIAX IOCTPOEHUI
MUKPONIPOIECCOPHEIX YCTPOUCTB; 2. [lolydeHHMe NpaKTUYECKUX HABHIKOB CHUHTE3a
YCTPOUCTB U MPOTrPaMMHOI0 IpPOoeKTHpoBaHUsA ycTpoucTts B IIJIUC.

2. MecCTO THCIHIIJIHHBI B CTPYKTYype 00pa30BaTe/IbHOH MPOrPaMMbI

HucuunnuHa «Mukpomnpoueccopssie ycrpouctBa» B1.B.IB.01.02 sgaBusieTcs
OUCHUNINNHONA IO BHIOOPY YacTd, POpMUPYeMOW ydaCTHHKaMU 00pa3oBaTEeNIbHBHIX
oTHOImeHuUM Os0ka 1 yuyeOGHOro IjaHa MOATOTOBKM OakajaBpuaTa II0 HallpaBIeHUIO
«12.03.03 ®oToHUKa u onmToMH(pOpMaTHKa». HCXOOHBIM YpOBEeHb 3HAHUU M YMEHUH,
KOTOPHIMU HOIXKeH 00namaTh CTYOEHT, MPUCTyNas K U3YYEHUIO MaHHOW MUCIUIIIUHEL,
onmpepensgeTcsd HU3y4YeHUEeM TaKHUX [OUCHUNONUH, KakK «J[ucCKpeTHad
MaTeMaTuKa»; «HHPopmMaTuka»; «Hcnonb3oBaHWME BHIYUCIUTEJIBHOU U
MUKPOIIPOLIECCOPHON TEXHUKH B ONTUKO-3IEKTPOHHOM IPUOOPOCTPOEHUU».

3. IlepeyeHb IVTAaHHPYEMBIX Pe3yIbTaTOB 00yUYeHHsI, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/IbHOH MPOrPaMMBbI

[Tporecc n3ydeHus: OUCHUNINHE HallpaBlieH Ha (POpMUPOBaHUE CIIEAYIOMNUX
KOMIIETEHIINN:
Tabmua 1

Ne Kon

HauMeHOBaHHe KOMIIETEHIIUH
I/ [KOMIIeTeHIIHH

Cnoco6eH MCII0NIb30BaTh COBpEMEeHHBIE HHGOOPMAallMOHHEIE TEXHOTIOTUY U
1 OIIK-4 IIporpaMMHOe o0eclieyeHne MPU PelIleHny 3afay MpodeCcCuoHaTbHON
OessTeNTbHOCTH, cobmonast TpeOoBaHus HHGOPMAIMOHHON 0€30IIaCHOCTH
Cnoco6eH pa3pabaThiBaTh allTOPUTMbL U KOMITBIOTEPHBEIE TPOTPAMMEI,
IPUTONHEIE 7 IPAaKTUYECKOT0 NIPUMEeHEHUS

Cnocob6eH K pacuyeTy, IPOEKTUPOBaHUIO ¥ KOHCTPYUPOBAHUIO B

3 [1K-2 COOTBETCTBUU C TEXHUYECKUM 3aJaHUeM TUIIOBEIX CUCTEM, TPUOOPOB,
IeTasiell ¥ y3JI0B Ha CXeMOTEXHUUECKOM U 9JIEMEHTHOM YPOBHSX

2 OIIK-5

VHOWKATOPH IOCTUKEHUS KOMIIETEHIIUH

Tabnuria 2
OTIK-4.1 HWcmonb3yeT coBpeMeHHbIe HH()OPMaIMOHHEIE TEXHOJIOTHH U POTPAMMHOE
obecreyeHre Py peleHny 3afay TPoGHeCcCHOHATbHON NesSTeIbHOCTH
OTIK-4.2 CobOmomgaeT TpeboBaHus HHPOPMALIHOHHOK 6ﬂe30nacnocm IIPH UCII0JIb30BAHUHK
’ COBPEMEHHHIX MH(POPMAIIMOHHEIX TEXHOJIOTHH ¥ MMPOTPAaMMHOT0 00ecredyeHus
OTIK-5.1 3HATh AJITOPUTMUYECKHE SI3BIKK IPOTPAaMMHUPOBAHUS, OMEePAIIMOHHbIE CUCTEMEI U

000JI0YKH, COBPEMEHHEIE CPebl Pa3paboTKu MPOrPaMMHOI0 00eCIeYeHus

YMeTh COCTaBISITh aJITOPUTMEI, THCATh ¥ OTJIAXKUBATh KOIBI Ha SI3HIKE

OIIK-5.2 | mporpaMMHUpPOBAHUS, TECTUPOBATh Pab0OTOCIIOCOOHOCTh TPOTPAMMEI, HHTETPUPOBATH
POTPAMMHEIE MOIYIH




OIIK-5.3

BrnameTh S3bHIKOM IIPOrPAaMMUPOBAHUS; HABHIKAMU OTJIAOKY ¥ TECTHPOBAHUS
paboToCIOCOOHOCTH TPOTPAMMEL

[K-2.1

Pa3pabaTriBaeT GYHKIIMOHABHEIE U CTPYKTYPHBIE CXEMEI O TOTEXHUKH, OMTUYECKUX U
OTNITUKO-3JIEKTPOHHEIX TPUOOPOB ¥ KOMILIIEKCOB C OIpefieieHneM Ppu3n4ecKux
MIPUHIUIIOB JeMCTBUS YCTPOUCTB, UX CTPYKTYP U YCTAHOBIEHUEM TEXHUYECKUX
TpeOOBaHMUM Ha OTHENbHEIE OJIOKU U 9JIEMEHTHI

[1K-2.2

Pa3pa6aTLIBaeT TEXHUYECKHE 3aJaHNUs Ha IIPOEKTHUPOBaHNE N KOHCTPYHUPOBaHKE
OIITOTEXHUKH, OIITUYECKHUX M OIITHKO-3JIEKTPOHHEIX HpI/I60pOB 1 KOMIIJIEKCOB

[K-2.3

Pa3pabaTriBaeT KOHCTPYKTOPCKYIO0 HOKYMEHTAIMIO Ha OIITUYeCKHe, OIITUKO-
37IeKTPOHHLIE, MeXaHNn4ecKue 0JI0KH, Y31kl U JeTall B COOTBETCTBUU C TPeOOBAHUSIMU
TEXHUYECKOI0 3alaHusl, CTAHAAPTOB U TEXHOJIOTUYHOCTH

I1K-2.4

Co3maeT TpexMepHble MOIesH pa3padaThiBAaeMBIX ONTUYECKHUX, OMTHKO-3JIEKTPOHHBIX,
MeXaHWYeCKUX OJI0KOB, Y3JI0B U JieTajiei C UCII0Ib30BaHUEM CUCTEM
ABTOMATH3MPOBAHHOTO MTPOEKTHPOBAHMS

[1K-2.5

P33pa6aTBIBaeT OJOKYMEHTAIINIO 110 obecrieyeHHI0 KaueCcTBa, HaJIe?KHOCTH U
0e30MaCHOCTH Ha BCEX TallaX XXKU3HEHHOTO IIKKJIa OIITOTEXHUKH, OIITUYECKUX U
OIITUKO-3JIEKTPOHHBIX HpI/IGOpOB 1 KOMIIJIEKCOB

[TK-2.6

Cornacyet pa3pabaThiBaeMyi0 IPOEKTHYI0 KOHCTPYKTOPCKYIO, pabouyio
KOHCTPYKTOPCKYIO JOKYMEHTAaINI0

[1K-2.7

Pa3pabaTrBaeT 9KCITyaTallMOHHO-TEXHUYECKYIO JOKYMEHTAIIMI0 Ha ONTUKO-
97IEKTPOHHbIE TPUOOPH! ¥ KOMIITIEKCH

4, 00beM THCUHIUITHHBI ¥ BHABI y4€0HOH PadoThI

Ounas popMa o0yueHus
Tab6mnuia 3

Bcero|CemecTpsl

Buj yueOHO# padoThI

9acoB 7
O611ast TPyEOEMKOCTb | 3 3ET 108 108
KoHTaKTHast paboTa ¢ 00y4aromuMuCs 50.25| 50.25
B TOM YMCJIE:
Jlekunu 20 20
[IpakTryeckue 3angatus (I13) 16 16
JTabopaTtopHbie paboTs (JIP) 14 14

3amnuTa KOHTPOJIBHOM PabOoTH -

3almTa KypCcoBol paboTh -

3ammTa KypCoBOTO IIPOEKTa -

[IpomexyToUHAs aTTeCTalys 0.25 0.25

CamocTositeibHasA paboTa ob6yuaromuxcsi (CPC) 57.75 57.75

B TOM 4HCJI€E:

Kypcosast pa6oTa -

KypcoBoii mpoekT -

W [ unu gpyrue BUOLL CAMOCTOSITENTbHOM pabOTHI:
MIOATOTOBKA K 1a60paTOpHLIM paboTaM, MPakKTUYECKUM

49.75| 49.75
3aHATHSIM, KOHTPOIBHEIM paboTaM, U3ydeHue
TEOPETUYECKOr0 MaTepuasia.
[ToproroBka K NpoOMeXyTOYHOU aTTeCTalllu 8 8
Bua npoMeKyTOUYHOH aTTeCTaluu 3ader




5. ComepxKaHue TUCIHUIITHHBI

5.1. ComepxkaHue pasfgesioB OUCIUITTAHEL

Tab6nuia 4
Ne cemecTpa
No HaunMeHoBaHHE
- /;1 pa3aeina (TeMbI) CogepxkaHue pa3geaa OMHO-| . 1.
OUCITUIITAHBI O4YHasi|3a04-
Has
Hast
CoBpeMeHHas 3JIeMeHTHaq
1 Paszmen 1. 0a3aMHUKPOIIPOIIECCOPHOM TeXHUKU. OCHOBHBIE 7
BBenenue ctpykrypel BUC. Knaccudpukanus
1M (POBBIXYCTPOMCTB
Pazpen 2.
2 | Kombunammonssie Onpenenenue KLIY. OcHOBHEIE 7
N MIPUHIUIIBICUHTE3a.
111 (POBLIE YCTPOUCTBA.
Onpepenenue I111Y. OcHOBHBIE CTPYKTYPHL
Pazgen 3.
[111Y.KoHneuHbIEe aBTOMATHL. POIb KOHEYHBIX
3 |IlocnemoBaTenbHOCTHELIE 7
N aBTOMATOB B CXeMax
1M (poBLIE YCTPOUCTBA. .
MHKPOTIPOLIECCOPHBIXYCTPOUCTB.
Pasnen 4. CTpyKTypa MUKPOIIPOLIECCOPHOM CUCTEMEL. THUIIHI
4 | Muxponponeccopras a )I;)I?I]Tel}{lll“) B MII/)IK gn 0 ecI():o HBIX CI/ICTel\./I 7
CUCTEMa. P yp DOTIPOTL p )
5 Pazmen 5. CTpyKTypa naMsaT¥ MUKPOIIPOLIECCOPHOU 7
YcTpoicTBa maMsTH. CHCTeMBbI. THIIE TaMSTH.
Pasger 6. TUIBI aPXUTEKTYPHL
6 MuKpoImpoueccopoB.CTpykTypa RISC- 7
MUKPOIIPOIIECCOPHI.
mmpolieccopa.
Pazgen 7.
7 | YcTpoticTBa BBOMA- OcHoBHbIe TpUHIUIIE 00MeHa. CTpykTypa USB 7
BEIBOJIA.
5.2. MeXOuCHUNNIHHaAPHbEE CBA3U C oOecrmedynBaeMBIMU (MOCTEOYIOITUMU)
OUCLUIIIINHaAMU.
Tabmuma 5
0
n]\/[n HaunmeHoBaHHe 00ecneYnBaeMbIX (IIOCIeYIOIINUX) TUCITUIITHH
1 | Ucnonw3oBanue [1JIMC B ONTHYECKHUX CUCTEMAX CBSI3H
2 | MHOTOKaHabHbIE TEJIEKOMMYHUKALIMOHHBIE CUCTEMBI
5.3. Pa3pgesnsl UCIUIIIMH U BUOLI 3aHATHH.
Ounas popMa o0yueHus
Tabmnuia 6
Ne HaumeHoBaHHue pa3jgesa (TeMbl) JIek-| [Ipakrt. | JIab6. |Cemu- CPC Bcero
n/n OUCHMILINH IIMH [3aHATHABAHATHA Hapbl JacoB
1 Paspmen 1. 9 9
BBenenue
o |Paspen 2. ) 2 | 2 4 6 | 14
KoMmOuHaImoHHbIE 1[U(POBLIE YCTPOUCTBRA.
Pazpen 3.
3 | [TocnemoBaTenbHOCTHEIE IUGPOBLIE 6 4 6 10 | 26
YCTPOXCTBA.




Pa3pgen 4.

4 2 2
MuKponpoleccopHasi CUCTEMA.
5 |PasAen . 2 | 4 10 | 16
YcTponcTBa maMATH.
g |Fasmen . 4| 4 4 18 | 30
MuKpOnpoIecCcopsl.
7 |Pasmen’. 2 | 2 5.75| 9.75
YcTporicTBa BBOTa-BEIBOAA.
Wroro: | 20 16 14 49.75/99.75
6. ;TabOpPaTOPHBIN MPAKTHKYM
Ounas popMa o0yueHus
Tab6mua 7
Ne Howmep “ Bcero
pa3aesia HauMeHoBaHHe 1a00paTOPHOH PadOTHI
n/n 9acoB
(TeMbI)
1 2 KomOrHaImoHHBIE 1TU(POBLEIE YCTPOHCTBA 4
2 3 [TocnegoBaTeIbHOCTHEIE IUGPOBEIE YCTPOUCTBA 6
3 6 MuKpOIpoIeCcCOphl 4
Wrtoro: | 14
7. IIpakTHYEeCKHe 3aHATHs (CeMHHaPhI)
Ounas popMa o0yueHUs
Tab6mnuia 8
Homep
No " Bcero
pa3gena HauMeHoOBaHMEe NPaKTHYECKHUX 3aHATHH (CEeMUHApPOB)
o/ JacoB,
(TeMbI)
1 2 KomOrHa1moHHbIE 1[H(POBLEIE YCTPOUCTBA 2
2 3 [TocnegoBaTeIbHOCTHEIE IU(POBEIE YCTPOUCTBA 4
3 5 YcTpoiicTBa maMATH 4
4 6 MuKponpoIeCCoOPE 4
5 7 YcTpouicTBa BBOJA-BEHIBOMA 2
Wtoro: | 16
8. IIpuMmepHas TeMaTHKa KyPCOBBIX IPOEKTOB (padoT)
PaboyuM y4eOHbBIM IIJTAHOM He IIPeNyCMOTPEHO
9. CamocrosiTenbHasA padora
Ounas popMa o0yueHUs
Tab6muia 9
Ne
pasfiea Coaepxkanne CPC ®opMa KOHTPOJIsS Beero
TUCITHII- JacoB
JTHHBI




2 KomOuHaImoHHbIE I[U(POBLEIE YCTPOUCTBA 3amruTa g:ggfampﬂblx 6
3 [TocnemoBaTeIbHOCTHEIE IU(POBEIE YCTPOKUCTBA 3amruTa g:ggfampﬂmx 10
5 YcTpouicTBa NaMATH KOHTpOIBHEIN 0NIPOC 10
3amrTuTa 1ab0paTOPHBIX
6 MuKponpoIeCcCops paGoT 18
7 YcTpoiicTBa BBOOA-BHIBOMA KOHTPONBbHEBIN 0ITPOC 5.75
Hroro: |49.75

10. IlepedyeHb Y4€OHO-METOTHIECKOr0 00eCIIeYeHHs [I/Isi CAMOCTOSITe/ IbHOH
padoThI 00YUAIOIIHXCSI II0 THCIHUIITHHE

II11st caMOCTOSITEIbHOM PabOTHI 110 AUCIUIININHE PEKOMEHIOBaHO Clenyilee yueOHo-
MeTomu4Yeckoe o0ecreuyeHue:
- [TonmoxeHne 0 caMOCTOSITeNIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom
rOCylapCTBEHHOM YHHUBEDPCUTETE TeIeKOMMYHUKaluui M. npod. M.A. bonu-bpyeBunua;
- PeKOMeHOBaHHAas OCHOBHASA U OOIOIHUTENIbHAS IUTEPATYPa;
- KOHCIIEKT 3aHSTHH 110 OUCIUIIINHE;
- Claupgbl-IIpe3eHTali U IPYroM MeTOAUYECKUY MaTeprall, UCIIOIb3yeMbIN Ha 3aHATUAX;
- MeTOIMYEeCKHe PeKOMEeH[IAIIMH 10 TOATOTOBKE MIUCbMEHHEIX PaboT, TpeOOBaHUS K UX
comepKaHu0 1 odopMIIeHHI0 (pedepaT, acce, KOHTPOJIbHAS PaboTa) ;
- (bOH[BI OIIEHOYHBIX CPEMCTB;
- MeTOIMYeCKHe YKa3aHUS K BHIITOTHEHUIO 1a00paTOPHLIX PabOT I CTYIEHTOB;

11. ®oHJ OIEHOYHBIX CPEICTB [IJ/IsI MPOBEIEHUsI MPOMEKYTOYHOH aTTeCTaIlluH
00y4YaIoIIuXCsI

®OH[I OIEHOYHHIX CPEACTB pa3pabaThiBaeTCsl B COOTBETCTBUHU C JIOKAJIbHHEIM aKTOM
yHuBepcuTeTa "[lonoxkeHue o0 GOHME OIEeHOYHHIX CPEACTB" M SABISETCS IPUIOXKEHUEM

([Tpunoxenue A) K paboueit mporpaMMe AUCHUIIIUHEL.

QoHI OLEHOYHBIX CpPENCTB [OJid IPOBefeHUs IPOMEXYTOYHOU aTTecTalluu
o0yJalomuxcsl M0 OUCIHUIIIMHE BKJII0YaeT B cebs:

- IepedyeHb KOMIETEHINN C YKa3aHUEM 3TaloB UX (GOPMUPOBAHUS B IIPOIECCE OCBOEHUS
o0pa30BaTeNIbHOM ITPOTPAMME;

- OIIKCaHVe II0Ka3aTejledl U KPUTEPUEB OLleHUBaHUS KOMIIETEHIIUYI Ha Pa3/IMYHBIX 3Tanax
¥X (OpMUPOBaHUS, ONIMCAHKE IIKa/ OLleHUBAHUS;

- TUIIOBBIE KOHTPOJIbHBIE 3aJaHUS UJIM MHbIE MaTepuasibl, He00XOOUMEbIE AJIST OLIeHKU
3HaHUU, YMEHUY, HABBIKOB U (MJIM) OIBITA AEATEJIbBHOCTH, XapaKTePUIYIOIIUX ITallbl
(dbopMUPOBaHUSA KOMIIETEHIUH B IIPOIIECCe OCBOEHUSI 00pa30BaTeIbHOU IPOrPaMMbl;

- METOOUYeCKUe MaTepualbl, Onpeaesiolye Ipolenyphl OLleHUBaHUI 3HAHUU, YMEHUH,
HaBBIKOB U (UJIM) ONBITA JeATETbHOCTH, XapaKTEePU3YIOLIUX STAllbl ((OPMUPOBAHUS
KOMIIETEeHIINM.

I7ms KaXpmoro pe3ynbTaTa 00ydyeHUS IO OUCIUIIINHE ONPEeNessIioTCs IT0Ka3aTeau U

KPpUTEpUH OIeHKU CHOPMUPOBAHHOCTM KOMIIETEHLUMM Ha pa3lNWYHBIX 3Talax HX

(dbopMupOBaHMUA, WIKAJIBI U NMPOLENYyPHl OLEHUBAHUS.



12. IlepedyeHb OCHOBHOH H [IONOTHHUTEILHOH JIUTEPATyPhbl, HEOOXOTUMOM [IJIsI
OCBOEHHH JTHCIHIIIHHEI

12.1. OcHOBHas nuTEpPaTypa:

1. Yrprowmos, E.
LludpoBas cxemoTexHuka, 3 u3g. : [OnekTpouHsli pecypc] / E. Yrpiomos. - CII6. : BXB-
[TetepOypr, 2010. - 816 c. : un. - URL: http://ibooks.ru/reading.php?productid=18581. -
ISBN 978-5-9775-0162-0 : B. 1.

2. Hosukos, 1O. B.
BBegenue B U(pPOBYI0 CXEMOTEXHHUKY : [ONEKTPOHHBIM pecypc] : yuebHoe nocobue / FO.
B. HoBuKOB. - 2-e u3p. - Mocksa : UHTYUT, 2016. - 392 c. - URL:
https://e.lanbook.com/book/100676. - ISBN 5-94774-600-X : b. 11. KHura u3 KOoJIeKIun
HUHTYHUT - UadopmaTuKa

12.2. JononHUTENbHAS IUTEPaTypa:

1. Heenosa, Onsra JleonupgoBHa.
Ba3oBbie 1u(pOBLIE YCTPOUCTBA TEIEKOMMYHUKAIIMOHHBIX CUCTEM : [DJIEKTPOHHBIN
pecypc] : yueb. mocobue / O. JI. Heenoga ; pen. B. I'. Kapramesckuii ; ®enep.
areHTCTBO CBsA3H, ['0Cc. 0Opa3oBaTeNlbHOE yUpeXaeHue BrICII. mpod. oOpa3oBanus "C.-
[Tetepb. roc. yH-T TeneKOMMYHUKalui uM. mpod. M. A. bornu-bpyesuua". - CII6. :
CII6I'YT, 2006. - 40 c. : un, Tabmn. - bubnuorp. : c. 39. - 20.65 p.

2. Bby3swkos, Jles bopucosuy.
CTPYKTypHI IPOrpaMMUPYEMBIX JTOTHUYECKHAX UHTETPAIbHEIX cXeM : yue0d. mocodue / JI.
B. By3siokos, O. JI. Heenoga ; pen.: M. FO. Ciogo6aes, O. A. CumonuHa ; Pemep.
areHTCTBO CBsA3H, ['0Cc. 0Opa3oBaTeNlbHOE YUupeXaeHue BrICcII. Mpod. oOpa3oBanus "C.-
[Tetepb. roc. yH-T TeneKOMMYHUKalui uM. mpod. M. A. bornu-bpyesuua". - CII6. :
CII6I'YT, 2010. - 43 c. : un. - bubnuorp.: c. 43. - (B 0651.) : 58.08 p. - TekcT :
HEIOCPEeNCTBEHHBIN.

3. Heemnosa, Onbra JIeoHUOOBHA.
BrruncnuTenbHas 1 MUKPOIIPOLIECCOPHAs TEXHUKA : [ONeKTPOHHEBIM pecypc] :
MeTOMYEeCKHe YKa3aHus 1o KypcoBoMy npoektupoBanuio / O. JI. Heenosa ; ®epep.
areHcTtBo cBsi3u, OemepasibHOE TOCYNAapPCTBEHHOE 00pa3oBaTe/lbHOE OI0IKEeTHOe
y4pexkaeHue BLICIIEero npodeccruoHanbHOro obpa3oBanus "CaHKT-I1leTepOyprckuis
rOCyJapCTBEHHLIN YHUBEPCUTET TeIeKOMMYHUKanuy uM. mpod. M. A. bonu-bpyeBuyda".
- CII6. : CII6I'YT, 2015. - 34 c. : un, tabmn. - b. 1.

4. XKentoBa, EneHa AnekcaHapoBHaA.
BerurucnuTenbHasg 1 MUKPOIIPOIIECCOPHAsA TEXHUKA : [ IJIeKTPOHHBIN pecypc] :
MoJleTMpOBaHue MUKpoIpolleccopa Ha 6a3e Kpuctanma CYCLONE EP1C6T144C8 :
y4e0HO-MeTogruYeCcKoe Iocobue Mo BHIMOTHEHKI0 TabopaTopHbIX paboT / E. A.
XKenrtosa, O. JI. Heenoga ; pen. T. B. EpmakoBa ; ®egep. areHTCTBO CBS3H,
denepanbHOE TOCYOapCTBEHHOE OI0[I2KEeTHOE 00pa30BaTeNbHOE YUPEeXAeHNEe BEICIIETO
obpa3oBanus "CaHKT-IleTepOyprckuii rocyqapCTBeHHBIM YHUBEPCUTET
TeleKOMMYHUKaluii uM. mpod. M. A. bonu-bpyesuua". - CII6. : CII6I'YT, 2017. - 35 c. :
ui., Tabm. - 464.68 p.



13. IlepeyeHsb pecypcoB HH(POPMATHOHHO-TE/IeKOMMYHHUKAIITHOHHOH CE€TH
«AHTEepHEeT»

- www.sut.ru
- lib.spbgut.ru/jirbis2 spbgut

14. IlepeyeHb HHPOPMAITHOHHBIX TEXHOIOTHH, HCIOIL3YEMBIX IPH
OCyIlIeCTB/IEHHH 00pa30BaTe/ILHOI0 Mpolecca Mo JUCHUIUIHHE (MOIYII0),
BKJII0OUasi MepedeHb MPOrpaMMHOI0 odecnedyeHHsI H HHPOPMaIlHOHHBIX
CIIPABOYHBIX CHCTEM.

14.1. TIporpaMMHOe oOecredeHne OUCIUTIINHEL:

- Open Office
Google Chrome

14.2. UudopMalliOHHO-CIIPAaBOYHBIE CHUCTEMEI:

9BC iBooks (https://ibooks.ru)
9bC Jlans (https://e.lanbook.com/)
9BC CIIoI'VT (http://lib.spbgut.ru)

15. MeTogu4yeckue YKa3aHHuA OIA OﬁyanOIlIHXCSI 10 OCBOCHHIO THCITHUII/INHBI

15.1. TInaHupoBaHHWEe W OpraHU3alusl BpeMeHU, HeoOXOOUMOTO OJIT U3YUEeHUS
OUCLUIITAHEL

BaxXHBIM yCIOBHEM YCIENIHOTO OCBOEHUS OUCIUINNHLE «MHKPOMPOIECCOPHBIE
yCTPOMCTBa» SBISIETCS CO30aHWe CHUCTEeMBl IPaBUJILHOM OpPraHM3allUu TpPYHa,
IIO3BOJISIIONIEH paclmpenenuTh yueOHYI0 HAarpy3Ky PaBHOMEPHO B COOTBETCTBUH C
rpadukomM 00pa30BaTENBHOTO Mpoliecca. BONbIIyi0 OMOIIL B 9TOM MOXKET OKa3aTh
COCTaBJIeHHe IjlaHa PaboTEl Ha CeMEeCTp, MecsIl, Hefemlo, JeHb. Ero Hanuyue MO3BOJIUT
OAYMHUTH CBOOOOHOE BpeMsd IeNisiM y4ueOrl, TpyAuThCa 6ojiee yCIeIlnHo u 3hPEeKTUBHO.
Hy>XHO OCyIIeCTBNISITh CAMOKOHTPOJIb, KOTOPHIA SBISETCS HEOOXOOMMBIM yCIOBHEM
ycremHo# y4e0Onl. Bce 3amanus, BK04as BHIHECEHHbIE Ha CaMOCTOSATEJIbHYIO padoTy,
PEKOMEHIYeTCs BHIIIOIHATh HEIOCPEACTBEHHO IIOC/IE€ COOTBETCTBYIOIIETO0 ayAUTOPHOIO
3aHATHSA (JIEKIWHU, TPAaKTUYECKOTO 3aHATHS), YTO CIOCOOCTBYeT NydIlIeMy YCBOEHHIO
MaTepuasna, I03BOJISeT CBOEBPEMEHHO BHISBUTH M YCTPAHUTH «IMPOOENIb» B 3HAHUSAX,
CUCTeMaTH3UpOoBaTh paHee INPOUAEHHBINM MaTepual, Ha ero OCHOBe MPUCTYIUTH K
OBJIQMIEHWI0O HOBLIMH 3HAHUSMU M HaBBIKAMH.

CucteMa YHUBEPCUTETCKOTO 00yUeHUSI OCHOBHIBAETCSA Ha PallMOHAIbHOM COYETaHUU
HECKOJbKUX BUIOB Y4eOHHIX 3aHATHUN (B MEePBYI0 ouepedb, JIEKIUHM M NMPAaKTHUUECKUX
3aHsATHM), paboTa Ha KOTOPHIX 00/IagaeT OnpeneieHHO CIeln(pUuKO.

15.2. ITogrotoBKa K JEKIUSIM
3HAKOMCTBO C OUCIUIIIMHOW MPOUCXOOUT yKe Ha IMepBOM NEKUWH, Toe OT CTyAeHTa
TpebyeTcsl He MPOCTO BHUMaHUE, HO U CaMOCTOSITeNIbHOe 0opMIIeHNe KOHCIeKTa. [1pu



paboTe ¢ KOHCIEKTOM JIeKIUN He0OXOAUMO YUUTHIBATh TOT (PAKTOp, YTO OJHU JEKIUU
IaioT OTBETHI HA KOHKPETHBIE BOIIPOCH! TEMBI, APYTHEe - JIUIIb BHISBASIOT B3aUMOCBS3HU
MeX[Jy SBJIEeHUSMH, IIOMOTas CTYHEeHTY MOHSATh TJIyOMHHBIE IPOIECCH pPa3BUTHUS
n3y4aeMoro IpefMeTa, KakK B MCTOPUM, TaK U B HACTOAIIEe BpeMs.

KoHCcnekTUpOBaHWE JEeKLUUU - CJO0XKHBIM BUJ BY30BCKOU aymgUTOPHOM paboOTHI,
Ipeamnoiaraloiiui MHTEHCUBHYI YMCTBEHHYIO OeSTeNbHOCTh CTyoeHTa. KOHCIEKT
SIBJISIETCS TIOJIE3HBIM TOTTla, KOTHa 3alyicaHo caMoe CyIIeCTBeHHOE U CHEeNIaHO 3TO CaMUM
obyuawmumca. He Hago cTpeMuThCcsd 3amnucaTh [OCJIOBHO BCHIO JIeKLIHI0. Takoe
«KOHCIIEKTHPOBaHKE» IPUHOCUT OOJIbIIE Bpefa, YeM IMonb3kl. LlemecooOpa3Ho BHaydase
IIOHSITh OCHOBHYIO MBICJIb, M3JIaraeMyl0 JIEKTOPOM, a 3aTeM 3alucarth ee. 2KenaTenbHO
3allMUCh OCYUIECTBIATh HAa OOHOU CTpaHUlle JUCTA UM OCTaBNIAA IOJS, Ha KOTOPHIX
o3Hee, IPU CAaMOCTOSITENIbHOM paboTe C KOHCIIEKTOM, MOXKHO CHeNlaTh [OMOIHUTEbHBIE
3aMuCH, OTMETUTh HETIOHITHEIE MeCTa.

KoHCIeKT NneKnuu nydilne Ioapa3fesaTh Ha MYyHKTH, cobmiogas KpacHYI0 CTPOKY.
9toMy B 0OOonbmIoN cTemeHu OyAyT cmocoOGCTBOBATH BONMPOCH IjlaHA JIEKIUH,
nIpennoXkeHHbBIe IIpenonaBaTensaM. Crnegyet oOpaliaTh BHUMaHNUE Ha aKI[€HTHI, BHIBOMOEI,
KOTOPHIE [eJlaeT JIEKTOP, 0OTMedas Hanbojee BaXKHbBIEe MOMEHTH B JIEKIIMOHHOM MaTepuaje
3aMeYaHUSIMHU «BaKHO», «XOPOIIO 3allOMHUTL» U T.II. MOXKHO [ieflaTh 3TO U C ITOMOIIbIO
Pa3HOIBETHHIX MapKEPOB UM PY4YeK, IOJUYePKHUBas TEPMUHLL U ONIPeeIeHUs.

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp u
cuMBOIOoB. OgHAKO NpU fJanbHeHIel paboTe ¢ KOHCIIEKTOM CHMBOJIBL JTy4dllle 3aMeHUTh
OOBIYHBIMU CJI0OBaMHU [Jig OBICTPOTO 3PUTENLHOTO BOCHPUSATHS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIEKLIUM, Bcerfa He0OXOAMMO UCIIOIb30BaTh He TOJIbKO y4eOHUK, HO U TY
JIUTEPaTypy, KOTOPYIO OOTIOTHUTEIFHO PEKOMEHI0Bal JIeKTOp. IMeHHO TaKas cepbe3Has,
KpomoTnuBasi paboTa C JTeKUMOHHBIM MaTepualioM II03BOJUT TIy0OKO OBJIAETh
TEOPEeTUYECKUM MaTepuajoM.

15.3. IloaroToBKa K MPakTUUYECKUM 3aHATUIM

TmaTenbHOE NPOAYMBIBaHWE M H3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
npopaboTKe MPOMAEHHOT0 MaTepuana (MaTepuana JIeKIIU#, MPpaKTUYeCKUX 3aHATHUH), a
3aTeM u3y4deHus 0053aTeNbHOU U [OMONTHUTENHHON TUTEPATYPhl, PEKOMEHIOBAHHOU K
OaHHOU TeMe.

Pe3ynbTaT Takoil paboOTH HOMKEH MPOSIBUTHCSA B CIIOCOOHOCTH CTyAeHTa CBOOOMHO
OTBETUTb Ha TEOpETHUUYECKHe BOIPOCH MpPaKTHKyMa, €r0 BBHICTYIJIEHUHW U yY4aCTHUU B
KOJIJIEKTUBHOM OOCYXKIOEHWH BOMPOCOB HM3y4yaeMOUW TEMBI, MPaBUIbHOM BHIIIOIHEHUHU
IIPAKTUYECKUX 3aJaHUM U KOHTPOJIbHHIX PadoT.

Heo0xomuMo MOHUMAaTh, YTO HEBO3MOXKHO BO BpEMS ayOUTOPHBIX 3aHATUU U3T0XKHUTh
BECh MaTepHal M3-3a JUMHTA aygJUTOPHBIX YacCOB, U NPU H3YYEHUU OUCHUMIIUHEI
HEeI0CTaTOYHO KOHCIIEKTOB 3aHATHM. [103TOMy camocTosiTeNNbHAsA paboTa ¢ yueOHUKaMU,
yueOHBIMU TOCOOMSIMU, HAY4YHOW, CIPABOYHOW NHUTepaTypold, MaTepuallaMu
IepUOANYEeCKUX M3aHuil u MHTepHeTa ABnseTcsAd Haubomee 3QPEKTUBHEIM METOOOM
MIOTy4eHHUS OOMOTHUTENbHBIX 3HAHUM, TO3BOISET 3HAUNTEIbHO aKTUBU3HUPOBATh IIPOIECC
OBJIafleHus WHPOpMaIluen, crnoco0CTByeT Goyee rIy00KOMY YCBOEHHIO M3y4aeMOTO
MaTepuana, GoOpMUPYET Yy CTYOEHTOB CBOe OTHOINEHME K KOHKPETHOU Ipobieme.

15.4. PekoMeHpaluu 1o paboTe ¢ TUTEPaTypOr
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PaboTy c nuTepaTypoi Ienecoodpa3Ho HavyaTh C U3yuyeHus: obuux pabot mo TeMe, a
TakXe y4eOHUKOB U y4eOHBIX mocoOuil. [lanee peKOMeHAyeTCs MepeuTu K aHalnu3y
MoHOrpaduit 1 cTaTel, pacCCMaTPUBAIOIINX OTHENIbHEIE aCIIeKTHl Po0IeM, U3y4aeMbIX B
paMKax Kypca, a TakxXe opuIlMaIbHBIX MaTepruaaoB U HeOMyO0JIUKOBAHHBIX JOKYMEHTOB
(Hay4HO-UCCIeloBaTenbCKue PaboThl, MUCCEePTAIlNU), B KOTOPHIX MOTYT COMepXKaThCs
OCHOBHBIE BOIIPOCH U3y4aeMOou MPOOIIeMEL.

Pa6oTy ¢ MCTOYHMKAMHU HAJ0 HaYMHATh C O3HAKOMUTEJILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAETISIS €r0 CTPYKTYPHBIE eAUHULIEL. [Ipy 03HAKOMHUTEIbHOM YTEHUU
3aKjlaflKkaMyd OTMeYaloTCS Te CTPAHHUIb, KOTOphkle TPeOyioT 6ojiee BHUMATEJIbHOTO
n3y4yeHUs. B 3aBUCUMOCTH OT pe3y/lIbTaTOB O3HAKOMUTEJIbHOTO UYTEHUS BHIOMpAETCs
nanbHeHmuu crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojsi pa3pelneHus MOCTAaBIeHHOU
3amauu TpeldyeTcs u3ydeHrWe HEKOTOPHIX pparMeHTOB TeKCTa, TO MCIOIb3yeTCS METO[
BHIOOPOYHOTO uTeHUsI. Eciu B KHUTe HET mogpoOHOro OrjaBlieHHs, ClelyeT o0paTUTh
BHUMaHNe yYeHNKa Ha IpeIMEeTHhIE 1 UMEHHBIE YKa3aTelH.

M30paHHble pparMeHTH WU BeCh TEKCT (eCJIM OH I[eJIMKOM MMeeT OTHOIIeHHe K
TeMe) TpeOyIoT BOyMYHBOIO, HETOPOIIJIMBOTO UYTEHUS C «MBICIIEHHOM IMpopaboTKOoii»
MaTepuaia. Takoe YTeHMe IpenoaraeT BrgeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BEIBOg0B. Ocob60e BHUMaHUe CliefyeT 00paTUTh Ha TO, BEITEKAET TE3UC U3
apryMeHTOB unu HeT. Heob6xomuMo TaKxke MMpPoaHaNIU3UPOBaTh, KakKue U3 YTBEPXKIEHUU
aBTOpa HOCSAT MpoOJeMaTUUYHBIM, TUIMOTETUYECKUN XapaKTep M YJIOBUTb CKPHITHIE
BOIIPOCHI.

[ToHSITHO, 4YTO yMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NMPUXOOUT HanekKo He
cpaldy. Haumnyumu# cnoco® Hay4yuThCS BHIAENSITH T'JTaBHOE B TEKCTe, YJIaBIUBaTh
npoOjieMaTUYHBIM XapakTep YTBEPXKOEHUW, OaBaTh OL[EHKY aBTOPCKOM MO3ULUHU - 3TO
CpPaBHUTEJIbHOE YTEeHHeE, B X0Ie KOTOPOTO CTYOEeHT 3HAKOMUTCS C PA3MUYHBIMU MHEHUSIMU
II0 OOHOMY ¥ TOMY K€ BOIIPOCY, CpPaBHHBAeT BeCOMOCTh U N0Ka3aTeIbHOCTh apIyMEHTOB
CTOPOH U fieslaeT BEIBO O HauOosbinel yOequTeIbHOCTH TOM UM MHOU IO3ULIUY.

Ecnu B muTepaType BCTpedyaloTCs pa3Hble TOYKM 3PEHUS II0 TOMY UJIM MHOMY BOIIPOCY
13-3a CJIOXKHOCTH IIPOIIEIINX COOLITHM U NTPABOBLIX SIBIEHUM, HEJIb3ST UX OTBEpPraTh, He
pa3obpaBmuch. [Ipy HaNW4YUM pacXxoXAEeHUU MeXKOy aBTOpaMuU HeoOXOOWMO HaUTHU
palnoHanbHOE 3ePHO yV KaXIOro M3 HUX, YTO MO3BOJIUT TIy0zkKe YCBOUTH NMpeaMeT
n3ydyeHus u 6ojiee KPUTUUYHO OI[€HWBATh U3ydaeMble BOIPOCH. 3HAKOMSACh C 0COOBIMU
MO3UITUSIMU aBTOPOB, HYKHO OIPENeNsITh UX CX0XKHUe CYyXKIeHUS, apr'yMeHTH], BHIBOMHI, a
3aTeM CpaBHMBATh UX MeXAy co00M U MPUMEHSITh U3 HUX Ty, KOTopas Oojiee ybenuTenbHa.

CnepyoomuM 3TarnoM paboTel ¢ MTUTEePATYPHLIMU UCTOYHUKAMHU SIBIISETCS CO3MaHue
KOHCITIEKTOB, (DMKCHPYIOIIAX OCHOBHBIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3aluCcH Ha
OTHEeNbHBIX JIUCTAX, KOTOPHE MTOTOM JIETKO CHCTEeMATH3UPOBATh II0 OTHENIbHEIM TeMaM
M3y4aeMoro Kypca. [Ipyrou cmnocol - 3TO BefileHNe TeMaTU4eCKUX TeTpafei-KOHCIIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinme cmemnuanbHbe Pab0TH MOHOTpadHuuecKoro
XapakTepa Lienecoo0pa3HOo KOHCIEKTUPOBATh B OTHAENIbHBEIX TeTpPaAsgax. 34eCh BaxkHO
BCIIOMHUTD, UTO KOHCITEKTHI ITUITYTCS HAa OMHOM CTOPOHE JIUCTA, C IOJISIMU ¥ OOCTATOYHBIM
IJIS UCTIPABIIEHUS U PEMApPOK MeXKCTPOYHHIM PacCTOSIHMEM (3TU IpaBuUia COOMIOOAIOTCS
st ynoOCTBa pefllakTUpoBaHus). EC/TM B KOHCIIEKTaX IPUBOOSATCS IUTATEL, TO HEIIPEMEHHO
IOONXHO OBITh HAHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHBEIE JaHHBIE, Ne
CTpaHuIlbl). BriocnmenctBuu 9Ta nHGOpMaIuu MOXKeT OBITh UCIIOJIb30BaHa ITPU HANTMCAHUU
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TeKCTa pedepaTra WA APYroro 3aJaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHHUKAMU U JIUTEPATyPOUN BaxKHO YMETh:

- COIIOCTaBNIATh, CPaBHUBATh, KIAaCCU(MUIIUPOBATh, TPYNIUPOBATh, CUCTEMATHU3UPOBATh
“H(OpPMAIIKIO B COOTBETCTBUY C OIpefeIeHHOM y4eOHO! 3aiauel;

- 0000I11aTh MOJTYYEHHYI0 HMH(POPMAIIXUIO, OIIeHUBAThL IPOCIYIIAHHOE U TPOYUTAHHOE;

- (pmKCHUpOBaTh OCHOBHOE COfiepKaHue co001eHu; GopMyIupoBaTh, YCTHO U IHCHbMEHHO,
OCHOBHYIO HU[IeI0 COOOIEHUS; COCTABISATH IJIaH, GOPMYIMPOBATh TE3UCH;

- TOTOBUTH U IPE3EHTOBaTh Pa3BEPHYThHIE COODIIEHUS THIla NOKIIaaa;

- paboTaTh B pa3HHIX pexXruMax (MHIUBUAYAJIbHO, B IIape, B IPYIIIE), B3AUMONENUCTBYS OPYT
C OPyroM;

- II0JIb30BaThCSA PedepPaTUBHBIMYU U CIIPABOYHBIMU MaTepHUaIaMu;

- KOHTPOJIUPOBAThL CBOU [IEMCTBUS U NEUCTBHS CBOUX TOBAPUINEH, 00BEKTHBHO OI[eHUBATh
CBOH [EHCTBHUS;

- obpalaThCs 3a IOMOIIbIO, MOMOTHUTENbLHEIMU Pa3bsSICHEHUSIMU K IMPeNnofaBaTerio,
OPYTUM CTyOeHTaM;

- TI0JIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJbHOU AOTrafgKoHU, CJIOBapsiMH
PA3NIMYHOTO XapaKTepa, Pa3IMYHOr0 poja MofCcKa3KaMH, OIIOPaMM B TEKCTe (KITI0YeBhIe
CJI0Ba, CTPYKTYypa TEeKCTa, NIpeABapsouas nHhpopManus u ip.);

- HCIIOIb30BaTh IIPU TOBOPEHUM U MUCbMe Iepudpas, CAHOHUMUYHLIE CPEMICTBA, CJI0Ba-
OTMCaHUSs OOIIUX MOHSATHM, PA3bsICHEHUS, TPUMEPHI, TOMTKOBAaHUS, «CIIOBOTBOPYECTBO»

- TIOBTOPSITH UK Nepedpa3upoBaTh PEIUIUKY co0eceqHWKa B MOATBEPXKIEHUY ITOHUMaHUS
ero BLICKa3bIBaHUS UIIA BOIIPOCA;

- 00paTUTHLCS 3a MMOMOIIBLIO K COOeCEeTHUKY (YTOYHUTD BOIIPOC, TIEPECIIPOCUTE U AP.);

- UCIIOJIb30BaTh MUMHUKY, XKECTH (BOOOIle X B Te€X CIydasix, KOrfa S3bIKOBEIX CPEOCTB HE
XBaTaeT IJIS BEIPaXKeHUs TeX UM UHBIX KOMMYHUKATUBHEIX HAMEPEHHUH).

15.5. [TogroToBKa K IpoMexkKyTOYHOU aTTeCTaLluU
[Tpy OATOTOBKE K IPOMEXKYTOUYHOM aTTeCTalluu Liefiecoo0pas3Ho:
- BHUMATEJbHO U3Y4YUTh [IepedyeHb BOIPOCOB U ONPENENUTh, B KaKUX UCTOYHUKAX
HaXOOsATCS CBeNeHUs, HeoOXOOuMBbIe [I7ig OTBETA Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHOBAHHYIO JIUTEPATYDY;
- COCTABUTh KpaTK¥e KOHCIEKTH OTBETOB (IIJTaHEL OTBETOB).

16. MaTepHaHBHO-TeXHH‘IeCKOG odecneyeHHe TUCHHUIUIHHBI

Tab6muma 10
No HauMmeHoOBaHHe ClieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000pyI0BaHHUA
n/n AyIUTOPHH U TaOOpaTOPUH
1 |lekuroHHas aygUTOPUS Aynuo-BUAE0 KOMILJIEKC
AyouTOpuM Oy IPOBEOeHUs TPYINOBLIX 1
2 YAHTOPHH [ p H Py Aynuo-BUIE0 KOMILJIEKC
MPaKTU4YeCKUX 3aHITUN
3 |[KOMIIbIOTEPHHIN KJTacC [TepcoHaIbHBIE KOMIIBIOTEPHI
AyouTOpUs OIS KYPCOBOTO U OUIIJIOMHOTO
4 [MYRHTODHA N yp A [lepcoHabHBEIE KOMIIBIOTEPHI
[IPOEKTHPOBaHUS
5 |AyguTopus s CaMOCTOSITETbHON pabOoTH KoMmblOTepHas TeXHUKa
6 [YuTanbHBIM 3a1 [IepcoHaNbHBIE KOMIIBIOTEPH
. JTabopaTopHble CTEH[IH (YCTaHOBKH)
7 labopaTopusi MUKPOIIPOIIECCOPHOM TEXHUKHU
KOHTPOIbHO-U3MEPUTEIIbHEIE TPHOOPH
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