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Paboyas nmporpaMMa AUCLUIIINHEL COCTaBjJeHa Ha OCHOBe TpeboBaHui demepanbHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmenmaneHOCTH) TOATOTOBKU «11.03.02 UHPOKOMMYyHMKaIMOHHEIE TEXHOJIOTHU U
CUCTEMBl CBSI3W», YTBEPXKOEHHOIO NPUKa30oM MunucrepctBa o0pa3oBaHUS U HayKu
Poccuiickou ®egepanuu oT 19.09.2017 Ne 930, u B cooTBeTCTBUU C pabouuM y4eOHBIM
IIJTaHOM, YTBEPXKIEeHHBIM PEKTOPOM YHUBEPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio MpenofaBaHus QUCLUILINHEL « MUKPOIIPOIIECCOPHBIE YCTPOKCTBA» SIBIISIETCS:

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):

[TonydyeHne TeOpeTUUECKUX 3HAHUM O IPUHIUIIAX IIOCTPOEHNS MUKPOIIPOIIECCOPHBIX
yCTPOUCTB; 2. [lonyyeHre MpaKTUYeCKUX HaBEIKOB CUHTE3a YCTPOUCTB ¥ IIPOrPaMMHOT0
IIpoeKTupoBaHus yctpoucts B I1IJIUC.

2. MecCTO THCIHIIJIHHBI B CTPYKTYype 00pa30BaTe/IbHOH MPOrPaMMbI

HucnunnvHa «Mukponpoueccopssle ycrpoructBa» b1.0.19 gBngercda ogHOU U3
OUCUUNINH 0053aTeIbHOM YacTu y4yeOHOTO NjlaHa MOATOTOBKM OaKajlaBpuaTa IO
HanpaBneHuio «11.03.02 MHGOKOMMYHUKALIMOHHBIE TEXHOJIOTUUA U CUCTEMBEI CBSI3U».
WcxomgHbIM yPOBEHD 3HAHWM U YMEHUM, KOTOPHIMHU [OJIKEH 00lafaTh CTYAEHT, IPUCTyas
K M3YYEHUIO JaHHOU OUCLUIIIMHEL, ONpenesisieTcs U3yYeHUueM TaKUX OUCLUIIINH, Kak
«VHpopMaTrKa»; «KOMIIOHEHTH 3TEKTPOHHON TEXHUKU».

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

[Tporecc n3ydyeHus: JUCHUMINHE HallpaBlieH Ha (POpMUPOBaHUE CIIEAYIOMNUX
KOMIIETEHIINN:
Tab6mua 1

Ne Kop

HauMeHOBaHHe KOMIIETEHIIUH
I/ [KOMIIeTeHIIHH

Cnioco0eH IMOHUMATh MIPUHITUIIEL PA00TH COBPEeMEHHBIX HH(OOPMALIMOHHBIX
1 OIIK-4 TEeXHOJIOTUH M UCIIOJIb30BaTh UX [JIS PellleHus 3afay MpodhecCruoHaIbHON
OEesATENbHOCTH

MHOMKaTOPH AOCTUXKEHUS KOMIIETEHIINN
Tabnuia 2

Hcnonb3yeT nHGOPMAIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUY TIPU ITOKCKE
HeoOXxomuMoi nHGOPMaLUK
[TpoekTHpyeT pellieHNe KOHKPETHOM 3afjayuy ITPOEKTa, BEIOUPasi ONTHMabHEIM CII0C00
OIIK-4.2 | ee pelieHus, UCXOAS U3 [AEMCTBYIOIINX IPABOBBIX HOPM ¥ HMEIIUXCSI PeCypCcoB U
OrpaHUYEHUN
3HaeT COBpeMeHHbIe HHTEPAKTUBHLIE TPOTPaMMHBIE KOMIIJIEKCHl 1 OCHOBHEIE ITPHEMEI
00pabO0TKM 3KCIIEPUMEHTAJIBHAIX TaHHIX, B TOM YHUCJIe C UCII0Ih30BaHUEM
CTAHJAPTHOT'0 IIPOrPaMMHOI0 00eclieYeHusi, TakeToB IporpaMm o61Iero u
CIlellMaJIbHOTO Ha3HaYeHUs
YMeeT UCHOIb30BaTh BO3MOXKHOCTHU BHIYMCIIUTEILHON TEXHUKHN ¥ IPOTPaMMHOI0
OIIK-4.4 | obecneueHus Ojs PeIIeHUs 3aay YIIPaBlIeHUs U aJITOPUTMU3AINHY ITPOIECCOB
00paboTKy HHGOPMAIMH
BrnageeTr MeTogamMu KOMIbIOTEPHOTO MOAEIMPOBAHMSA (GPHU3UUECKUX IIPOLECCOB IIPH
nepenayde nHGOpMaIuy, TEXHUKON MHKEHEPHOM ¥ KOMITbIOTEPHOM Irpaduku

OIIK-4.1

OIIK-4.3

OIIK-4.5




4., 00beM THCHIHUIUITHHBI ¥ BHABI y4€0HOH PadoThI

Ounas ¢popMa o0ydeHUs

o Bcero|CemecTpsl

Bupg yue0HOM paboTHI ACOB 1
OG11ast TPyEOEMKOCTb | 3 3ET 108 108
KoHTaKTHasi paboTa ¢ 00y4aromuMHCs 50.25| 50.25
B TOM YHCJIE:
Jlexumu 20 20
[TpakTruyeckue 3anatus (113) 16 16
JTabopaTtopHbie paboTs (JIP) 14 14
3amyTa KOHTPOJIbHOM pPabOoTHI
3amuTa KypcoBoi paboTH
3aluTa KypCcoBOro IpoeKTa -
[IpomexyTOUHas aTTeCTalys 0.25 0.25
CamocTositeibHasi paboTa od6yudaromuxcsi (CPC) 57.75 57.75
B TOM 4HCJIE:
Kypcosas paboTa
KypcoBoii mpoekT
W / unu gpyrue BUOBL CAMOCTOATENBEHOM PabOTHI:
MIOATOTOBKA K JTa00paTOPHHIM paboTaM, TPaKTUYeCKUM 1975| 4975
3aHATHUSIM, KOHTPOJIBHEIM paboTaM, U3yUeHHe ' ‘
TEOPETHYECKOr0 MaTepuaa
[TogroTroBKa K IpOMEXYTOUYHOU aTTECTalluN 8 8
By npoMeKyTOUYHOH aTTeCTalluu 3auer

3aouHas popma oOydyeHUs
Buj yueOHO# padoThI Bcero| Cemectpel
qacoB| yc5 | b5 6

OO611ast TPyHOEMKOCTh | 3 3ET 108 6 37 | 65
KoHTaKkTHasi paboTa ¢ 00y4aromuMHCs 10.55] 6 | 4.3 |0.25
B TOM YHCJIE:
Jlekunu 4 4 - -
[TpakTudeckue 3anatus (I13) 4 - 4 -
JTabopaTtopHbie paboTs (JIP) 2 2 - -
3amnmTa KOHTPOIbHOM paboTe! 0.3 03| -
3amuTa KypcoBoi paboTH -
3aluTa KypCcoBOro IIpoeKTa -
[IpomexkyTOUHas aTTeCTalys 0.25 - 10.25
CamocTositeibHasi paboTa o0yuaromuxcsi (CPC) 93.45 32.7160.75
B TOM YHCJIE:
Kypcogas paboTa -
KypcoBoii mpoekT -
W / unu gpyrue BUOBL CAMOCTOATETEHOM PaOOTHL:
IIOATOTOBKA K J1Ta00paTOPHEIM paboTaM, TPaKTUYeCKUM 93.45 32716075
3aHATHUSIM, KOHTPOILHEIM paboTaM, U3ydeHue
TEOPETHUYECKOr0 MaTepuaia
ITogroroBka K MpoOMeXXyTOYHOU aTTeCTalluu 4 4
By npoMeKyTOUYHOH aTTeCTalluu 3aueT

Tabmnuma 3

Tab6mnuia 4



5. ComepxKaHue TUCIHUIITHHBI

5.1. ComepxkaHue pasfgesioB OUCIUITTAHEL

Tabmnuia 5
Ne cemecTpa
No HaumeHoBaHHE
- /;1 pa3gena Copep:xkaHue pa3aeia ouHO-|_
OUCIUITHHBI O4YHasi|3a04-
Has
Has
CTpyKTypa MUKPOIIPOIIECCOPHOM CUCTEMEL.
1 Pazpen 1. HasHnauenue 6710K0B cucTeMbl. OCHOBHEIE 9JTEMEHTEI 4 5
Beenenue IJI1S BRIIOJTHEHUS (QYHKIMM cUCTeMEL. UX CTPyKTypa U
OCHOBHbIE (QYHKITNH.
Pasgen 2 Omnpepenenue KI1Y. OCHOBHBIE IPUHITUATIEI CUHTE3a.
: Komompeo6pasyromme KIY: genmdparop, mudparop,
2 | KomOuHaIMoHHEE FOTPE0LPAsYIOm Hy: 1 bparop (bparop 4 5
N cymMmaTop. OyHKIMOHATBHOE Ha3HaueHue, TabIuIIhl
IHA(POBLIE YCTPOKCTRBA.
WCTUHHOCTH.
Kommytupyomue KIIY. MynsTannekcop u
Paszpen 3. nemymnbTumiaekcop. CuaTes, 0co6eHHOCTH
3 | KoMOMHAIMOHHEIE (GYHKIIMOHUPOBAHHUS, COOTHOIIEHNE YaCTOT BXOIHBIX U 4 5
I (pPOBLIE YCTPOMUCTBA. | BHIXOTHBIX IIOTOKOB MH(MOPMaIMK. YHUBEPCATbHbIH
KOMMYTaTop.
Pasgen 4 Oupepnenenne I111Y. OcHoBHEIE CTPYKTYPH [1LTY.
’ Tpurrep, Kak ocHoBa noctpoenud [111Y. CtpykTypa
4 | ITocnemoBaTenbHOCTHEIE . 4 5
N sTYeyKu XpaHeHus. [IpuHIMN 3anucy HHGOPMaIuu B
I (pPOBLIE YCTPOKCTRBA. .
CHHXPOHHEIN TPUTTED.
Pasmern 5 Peructper. PerucTprl ciBUra U peTUCTPH XPaHEHUS
’ uHbOpPMaIliu. PeTUCTPH CMEIIaHHOro TuMa. [IpumMeps
5 |IlociemoBaTeIbHOCTHEIE 4 5
N MIpUMEHEHUS PETHCTPOB Pa3NUYHBIX TUIIOB. KOHEYHbIE
1GpPOBEIE YCTPOUCTBA.
AQBTOMATHI, CYETUUKH.
TUTIEL apXUTEKTYPHEl MUKPOIIPOLIECCOPHEIX CUCTEM.
Pasgern 6 BryTpeHHsd naMATh CUCTEMBL. ApecHas naMsTh,
6 L aMsTh C ITOCJIEN0BATEIBHEIM TOCTYIIOM, 4 5
YcTporicTBa naMaT
accouuaThBHas mamaTh. CTPyKTypa 1
(GYHKIIMOHUPOBAHUE.
TuIbl apXUTEKTYPEI MUKPOIIpOLieccopoB. CTPyKTypa
7 Pazpen 7. RISC-niponieccopa. OCHOBHEIE PETUCTPHI, UX CTPYKTYpa 4 5
MuKpOnpoIeCCOPHL. ¥ QyHKIIMOHANTbHOE Ha3HaueHue. KoMaHb IpsSMoil 1
00paTHOH 3arpy3Ky JaHHBIX
OcHOBHBIE peXXUMHL 00MeHa B cucTeMe. [IpeprBaHUS:
Pazpen 8. TUTIBI TPEPHIBaHUM, OCHOBHEIE JeMICTBHUS MIPOLIeccopa
8 | MUKpOIIPOIIeCCOPHI. TIPU MOCTYILJIEHUHY KOofla IpephbiBanus. [loHATHE 4 5
[TpephiBaHUS. BEKTOpa IIpephiBaHusA. AlapaTHLIe IIPEPbIBaHUS,
KOHTPOJIJIEP MPEePLIBAHUMN.
BryTpeHHUe mapasneabHele UHTEPdech. CTPYKTypa
Pa3zpmen 9.
. u pyukiuonupoBanue UART. CtpykTrypa USB,
9 | YcTpoiicTBa BBOmA- . 4 5
BHIBOTIA OCHOBHLIE THUIIH TAKETOB U Mepechnok. UHTepdeick
) SPIu I2C.
Pazgen 10. [Ipepnoceinku co3panus [1JIUC. OCHOBHBIE TUIIEL
10 [Iporpammupyemeie [TJIMC. CPLD - cTpyKTypa ¥ IpUHIUI 4 5
JIOTUYECKue ¢yaknmuonupoBanus. FPGA, sBomonus, CTPyKTypa
HHTerpasibHble CXeMHL. | OCHOBHBIX 0110K0B cxeM FPGA mocienHuX IOKOJIeHHH.

5.2. MexXOuCHUUNNIUHaAPHbEE CBI3U C obOecrmeyrBaeMBIMU (MTOCTEOYIOIIUMH)
OUCHUNIIINHAMHU.
Tabmuia 6

Ne
/i

HanMmeHoBaHHe 00ecneuynBaeMbIX (IIOCIeaYIOIINX) TUCIUIITHH




| 1

| OcHOBEI pa3paBoTKH CHCTEM Ha KPHUCTAJIIe

5.3. Pa3nersibl OUCIIUIIINHE M BUOL 3aHATUH.

Ounas popMa o0yueHUs

Tabmuma 7
Ne JIek-| IIpakTt. | Jla6. |Cemu- Bcero
HaunMeHOBaHHE pa3dejia THCHHIUIHHBI CPC
n/n IIUH [3aHATHSABAHATHS HApbl JaCcOB
1 Pazpmen 1. 9 4 6
BBepenue
o |Pasmen 2. ) 2 2 2 6 | 12
KoMOuHaImoHHbIE [[U(POBLIE YCTPOUCTBA.
Pazmen 3.
3 . 2 4 6
KoMmOuHaImoHHbIE [[(POBLIE YCTPOUCTBRA.
Paspen 4.
4 |TTocmemoBaTeNbHOCTHEIE ITU(DPOBLEIE 2 4 6
YCTPOUCTBA.
Paspern 5.
5 |IlocnemoBaTenbHOCTHLEIE IUGPOBHIE 2 4 4 6 16
YCTPOXCTBA.
6 |l asmen6. 2 4 4 | 10
YcTpolicTBa maMsITH.
7 |Fasmen’. 2 4 8 8 | 22
MUKPOIPOLECCOPEHL.
8 Pa3zpgen 8. 9 4 6
Muxkponpoueccopsl. [IpepriBanusd.
g |Pasmend. 2 2 7.75|11.75
YcTpoiicTBa BBOTa-BEIBOAA.
Pazmen 10.
10 |IIporpammupyeMsie JIOTUYEeCKue 2 2 4
MHTEerpaibHbIE€ CXEMEL.
Htoro: | 20 16 14 49.75|99.75
3aouHas popma oOyueHUs
Tabmuma 8
Ne Jlek-| [Ipakr. | JIa6. [Cemu- Bcero
HauMeHOBaHHE pa3eiia TUCHUILIHHBI CPC
n/n IIUH [3aHATHABAHATHS Hapbl JacoB
1 |Pasmen 1. 0.4 3 | 34
BBepenue
o |Pasmen 2. ) 04| 1 0.5 17.7] 19.6
KoMmOuHaImmoHHbIE [[U(POBLIE YCTPOUCTBRA.
3 |Pasmen 3. ) 0.4 3 | 34
KoMmOuHaImoHHbIE I[(POBLIE YCTPOUCTBA.
Paspen 4.
4 |TlocmemoBaTeNbHOCTHEIE ITU(DPOBEIE 0.4 3 3.4
YCTPOXCTBA.
Paspern 5.
5 |IlocnemoBaTenbHOCTHEIE IUGPOBHIE 0.4 1 0.5 19 | 20.9
YCTPOXCTBA.
6 | asmen6. 04| 1 3 | 44
YcTpoiicTBa namMsaTu
7 |Pasmen 7. 04| 1 | 17.7520.15
MuUKpOIpoIeCcCOpHI.




g |Fasnen8. 0.4 3 | 34
Mukponpoueccopsl. [IpepbiBaHus.
o |Pasmen?d. 0.4 21 | 214
YcTpoucTBa BBOZa-BEIBOAA.
Pa3pen 10.
10 |IIporpammupyeMele JIOTUYeCKue 0.4 3 3.4
WHTETrPaIbHbIE CXEMHI.
Htoro: | 4 4 2 - 193.45|103.45
6. Jlekuuu
Ounas opMa o0yueHus
Tab6mnuia 9
Ne | Homep Bcero
Tema neKuuu
n/n pa3aeal JacoB
Beenenue. CTpyKTypa MUKPOIIPOLIECCOPHOM cucTeMbl. HasHaueHue GII0KOB

1 1 cucTeMbl. OCHOBHBIE 3JIEMEHTHI [JI BBIIOJIHEHUS (PYHKIKN CUCTeMBl. Mx 2
CTPYKTYypa ¥ OCHOBHEIE (DYHKIIUU
KombuHaImoHHbe U poBLe ycTpoiicTBa. Onpenenenue KIY. OcHOBHEIE

2 2 IPUHLUIH cuHTe3a. Kogonpeobpasywmue KIIY: nemmudparop, mudparop,| 2
cymMmaTop. PYHKIMOHANTbHOE Ha3dHauyeHue, TabIuIlbl UICTUHHOCTH.
KommyTupyromue KIY. MynbTuniekcop u feMyiabTumiekcop. CUHTES,

3 3 0c00eHHOCTY (HYHKIMOHUPOBAHHUS, COOTHOIIEHNE YaCTOT BXOTHBIX U 2
BHIXO[IHBIX TIOTOKOB MH(MOPMaIMU. YHUBEPCAIbHBIM KOMMYTATOP.
[TocnemoBaTenbHOCTHEIE UGPOBEIE yCTPoiicTBa. Onpenenenue I1LTY.

4 4 OcHosHEble cTpyKTypsHl [ILY. Tpurrep, kak ocHoBa noctpoenus I11TY. 9
CTpyKTypa S4eliKu xpaHeHus. [IpuHIun 3anucu nHGOpMaIuu B
CHHXPOHHBIY TPUITED.

[TocnemoBaTenbHOCTHEIE IU(PPOBLIE YCTPOUCTBA. Peructprl. Peructput

5 5 COBUTA M PETUCTPHI XpaHEeHUS WHGOPMaLUKU. PETUCTPHI CMEIIaHHOTO THUTIA. 9
[TprMeprl MPUMEHEHUST PETUCTPOB PA3JIMYHBIX TUIIOB. KOHEUHEIE
aBTOMATHI, CYETYUKH.

YcrporicTBa maMsiTH. THUIIE apXUTEKTYPhl MUKPOIIPOLIECCOPHBIX CHCTEM.

6 6 BHYTpeHHSS TaMSITh CUCTEMBL. AlpecHast MaMsiTh, IaMsATh C 9
IIOC/IefoBaTENbHLIM JOCTYIIOM, accolliaTuBHAs MaMATh. CTPYKTypa u
(QYHKIMOHUPOBAHUE.

Mukpomnporieccopsl. THIIB apXUTEKTYPHEl MUKPOIIPOIieccopoB. CTPyKTypa

7 7 RISC-nipouieccopa. OCHOBHBIE PETUCTPHI, UX CTPYKTypa U QyHKIMOHaIbHOE | 2
HasHauyeHne. KomaH[b IPsIMOM ¥ 00paTHOM 3arpy3Ky OAHHBIX
Mukpornpueccopsl. [IpepriBanus. OCHOBHEIE PeKUMBI 0OMeHa B CHCTEME.

8 8 [TpepriBaHUS: TUMIHL IPEPBIBaHUM, OCHOBHBIE IEUCTBHUS IIpOLieccopa Ipu 9
MIOCTYIJIEHUH Kofia IIpepriBaHus. [I0HATHe BeKTOpa IIpephHIBaHuUS.

AnnapaTHble IpepeIBaHUs, KOHTPOJIJIED IPEPLIBaHUM.
YcrpolicTBa BBOfa-BEIBOMla. BHYTpeHHNE MTapaiebHble HHTEP(ECHI.

9 9 Crpyktypa u ¢pyakuuonupoBanue UART. Ctpykrypa USB, oCHOBHBEIE TUTIEL | 2
ImakeToB U nepecuinok. UuTepderice SPI u [2C.

[TporpaMMupyeMble TOTUYECKHE HHTETPaIbHEIE CXeMBI. [IpeanoChIKu

10 10 co3pganusd [1IJIMC. Ocuosuble Tunsl [IJIMC. CPLD - cTpyKTypa ¥ IpUHLIUI 9
dbyakumronupoBanusi. FPGA, 9BOIOINS, CTPYKTYPa OCHOBHBEIX OJIOKOB CXEM
FPGA mocnenHuX IIOKOJIEHUH.

Htoro: | 20




3aouHas Gpopma oOyueHUs

Tab6mua 10
Ne | Homep Bcero
TeMma j1eK1uu
n/m pa3ge’al JaCcOB
BeeneHue. CTpyKTypa MUKPOIIPOLIECCOPHOM cucTeMbl. HasHaueHue GII0KOB
1 1 cucteMbl. OCHOBHBIE 3JIEMEHTHI [JI BHIIOJIHEHUS (PYHKILNY CUCTeMEL. Mx 0.4

CTPYKTYypa ¥ OCHOBHEIE (DYHKIIUU

KombuHa1moHHbE 1Iu(ppoBLe ycTpoiicTBa. Onpenenenne KIY. OcHoBHEIE
2 2 IPUHLXIH cuHTe3a. Kogonpeobpasywomue KIIY: nemmudparop, mudpatop,| 0.4
cymMmaTop. PYHKIMOHANIbHOE Ha3dHaueHue, TabIuIlbl HICTUHHOCTH.
KommyTtupytomue KLY, MynpTunnekcop u gemMynbTuiiekcop. CUHTES,
3 3 0c006eHHOCTY (QYHKIIMOHUPOBAHHUS, COOTHOIIEHNE YaCTOT BXOTHBIX U 0.4
BHIXO[IHBIX IOTOKOB MH(MOPMaIMU. YHUBEPCAIbHBIM KOMMYTaTOP.
[TocnemoBaTenbHOCTHEIE IUGPOBEIE yCTPoiicTBa. Onpenenenue I1LTY.
OcHoBHele cTpyKTypHl [TLY. Tpurrep, kak ocHoBa noctpoenus I1LTY. 0.4
CTpyKTypa S4eiKu XpaHeHus. [IpuHIUI 3anucy HUHPOPMalluu B '
CHHXPOHHBIN TPUTTED.

[TocnemoBaTenbHOCTHEIE IU(PPOBLIE YCTPOUCTBa. Peructprl. Peructpet
COBUTA M PETUCTPHI XpaHEeHUS WHPOPMaLUK. PETUCTPHI CMEIIaHHOTO THTIA. 04
[IpuMepsl IpUMeHeHNUsI PETUCTPOB Pa3JIMUHEIX TUIIOB. KOHEUHEIe '
aBTOMAThl, CYETUUKHU.

YcTpoiictBa namaTu. TUME apXUTEKTYPHl MUKPOIIPOLIECCOPHBIX CUCTEM.
BHYTpeHHSS TaMsTh CUCTEMBL. AlpecHast MaMsTh, IaMsATh C
[I0CJIeOBaTEeNIbHEIM JOCTYIIOM, acColuMaTUBHAs NaMATb. CTPYKTypa U
(QYHKIMOHUDOBAHUE.

Muxkpornporeccopsl. TUIIE apXUTEKTYPhl MUKPOIIPOLiecCOpoB. CTPyKTypa
7 7 RISC-nporteccopa. OCHOBHEIE PETUCTPHI, UX CTPYKTypa U PyHKIIMOHanbHOe | 0.4
Ha3HauyeHune. KomaH[b PsIMOM ¥ 00paTHOM 3arpy3Ky OaHHBIX
Muxkponpueccopsl. [IpepriBanus. OCHOBHBEIE PeKUMEBI 0OMeHa B CHCTEME.
[TpepriBaHUS: TUIIH IPEPHIBAHKM, OCHOBHBIE AEUCTBUS MIPOLieccopa Mpu
IIOCTYIJIEHUH Kofa IpepriBaHus. [I0HITHE BeKTOpa IpephIBaHuUS.
AnmapaTHble TpeprIBaHMs, KOHTPOJIJIEP IpephIBaHUM.

YcTpolicTBa BBOZa-BEIBOZa. BHYTpeHHNE MTapalieibHble HHTEP(ECHI.

9 9 Crpyktypa u ¢pyaknuonuposanue UART. Ctpykrypa USB, ocHoBHEIE Tunel | 0.4
ImakKeToB U nepechinok. UuTepderich SPI u [2C.

[TporpaMMupyeMble TOTUYECKHE UHTETPaIbHEIE CXeMBbI. [Ipeanockiku
co3pganus [1IJIMC. Ocuosuble Tumsl [IJIMC. CPLD - cTpyKTypa ¥ IPUHLIUI

0.4

0.4

10 10 0.4
¢dbyakunonupoBaHusi. FPGA, 9BoJIONS, CTPYKTYPa OCHOBHBEIX OJIOKOB CXEM
FPGA nocnenHUX IIOKOJICHUH.
WUrtoro:| 4
7. JlabopaTOPHBIH MPAKTHKYM
Ounas ¢popMma o0yueHUs
Tabnuma 11
No | Homep " Bcero
HaunmeHoBaHHe Ta00paTOPHON PadOThI
/1 pa3ge’a) 4acoB
1 2 Kom0OuHanmonHble 1M(POBLIE YCTPOUCTBA 2
2 5 [TocenoBaTeIbPHOCTHBIE CXEMBI, KOHEUYHEIE aBTOMATHI. 4
3 7 OnemenTH AJIY 4
4 7 KomaHw! npsMoii u 06paTHOM 3arpPy3KH 4
Wroro: | 14




3aouHas Gpopma oOyueHUs

Tabnumna 12
Ne | Homep “ Bcero
HaunmeHoOBaHHe Ta00paTOPHOH PadOTHI
n/n [pa3gesa JacoB
1 2 KomOrHaImoHHbIE [TU(POBEIE YCTPOUCTBA 0.5
2 5 ITocrenoBaTeIbHOCTHBIE CXEMBI, KOHEYHEIE aBTOMATHI. 0.5
3 7 JneMeHTH AJIY 0.5
4 7 KomaHOw! npssMoii ¥ 06paTHOM 3arpy3KH 0.5
Wtoro: | 2
8. [IpakTHyeckue 3aHsATUA (CEeMHUHaAPHI)
Ounas hopMma o0yueHUs
Tabmuia 13
Ne | Homep Bcero
TeMma 3aHATHA
I/n pa3ne’al JaCOB,
1 2 KomOrHaImoHHbIE 1[U(POBEIE YCTPOUCTBA 2
2 5 ITocienoBaTeIbHOCTHRIE CXEMBI, KOHEYHEIE aBTOMATHI. 4
3 6 YcTpoiicTBa naMsaTH 4
4 7 MuKponpoIeCcCopsl 4
5 9 YcTpoiicTBa BBOMa-BLHIBOOA 2
Hroro: | 16
3aouHas popma oOyueHUs
Tab6mnuia 14
Ne | Homep Bcero
TeMa 3aHATUA
/o pa3aeal JacoB
1 2 KomOuHaImoHHBIE 1TU(POBEIE YCTPOHCTBA 1
2 5 ITocnenoBaTeIbHOCTHEIE CXEMBl, KOHEYHEIE aBTOMATHI. 1
3 6 YcTpouicTBa NaMATH 1
4 7 Muxkponpoueccops 1
Wrtoro: | 4
9. IlpuMepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (padoT)
PabouuM y4yeOHBIM I1JTaHOM He IIPENYCMOTPEHO
10. CamocTosiTeIbHas1 padoTa
Ounas popMa o0yueHus
Tab6mnuia 15
Ne | Homep “ Bcero
CoaepzxkaHHe CAaMOCTOSATEILHOH PadOTHI ®opMa KOHTPOJIA
/1 [pa3aeia) JaCOB,
1 1 H3yyenre MaTeprasnos JIeKIUU KOHTpOIBHEIN OIIPOC 4
2 2 KomOuHammmoHHbIe 1UGPOBLIE YCTPONUCTBA KOHTpOIBHEIN 0IIPOC 6
3 3 V3ydyeHue MaTepuasoB JIEKIUN KOHTpOIBHEIN 0IIPOC 4
4 4 H3yuyeHre MaTeprasos JIEKIUU KOHTpPOJIBHEIN OIIPOC 4
[TocnenoBaTeTbHOCTHEIE CXEMEBI, KOHEUHEIE .
5 5 KonTponbHEIM 0IIpOC 6
aBTOMATHI.
6 6 V3yyeHre MaTeprasoB JIEKIUU KOHTPOMBHBIN OIIPOC 4




7 7 MuKpOomIpoIecCopsl KOHTPOBHBIN OIIPOC 8
8 8 V3yyeHre MaTeprasoB JIEKIUU KOHTPOMBHBIN OIIPOC 4
9 9 YcTpoiicTBa BBOJa-BEHIBOMIA KouTpomneHbI onipoc | 3.75
10 9 YcTpoiicTBa maMATH KOHTPOMBHBIN OIIPOC 4
11 10 W3yyeHre MaTeprasoB JIEKIIUU KOoHTpONBbHBIHM 0ITPOC 2
Htoro: [49.75
3aouHas popma oOyueHUs
Tabmuna 16
Ne | Homep o Bcero
CoaepzxkaHHe CAaMOCTOSATEILHOHU PadOThHI ®opMa KOHTPOJIA
/1 pa3aeia) 4acoB
1 1 H3yyeHre MaTepranoB JEKINHU. KOHTPOBHBIN OIIPOC 3
2 2 KomOuHaImoHHbIe IUGPOBLEIE YCTPONCTBA KOHTPONBHEIN 0IIPOC 12
3 2 KomOuHaImoHHbIe IUGPOBLIE YCTPONCTBA 3a4er 5.7
4 3 H3yyeHre MaTeprasoB JIEKIUHU. KOHTPOMBHBIN OIIPOC 3
5 4 W3yyenre MaTeprasoB JIEKIUU. KOHTPOBHBIN OIIPOC 3
[TocnemoBaTeIbHOCTHBIE CXEMEI, KOHEYHEIE .
6 §) KoHTpONBHEIN 0IIPOC 16
aBTOMATHI.
[TocnemoBaTeIbHOCTHBIE CXEMBI, KOHEYHEIE
7 5 3a4er 3
aBTOMATHI.
8 6 V3ydyeHne MaTepuasoB JEKLIUHU. KoHTpOIBHEIN 0IIPOC 3
9 7 Muxkponpoeccopsl KOHTpOIBHEIN 0IIPOC 3
10 7 MuKponpoIeccopsl 3a4er 14.75
11 8 H3yyenre MaTepranoB JIEKIUNU. KOHTpOIBHEIN 0IIPOC 3
12 9 YcTpoiicTBa BBOAA-BEIBOZA KOHTPONBbHEIN 0IIPOC 18
13 9 YcTpouicTBa BBOJA-BEIBOLA 3a4er 3
14 10 H3yuyeHre MaTepuasoB JIEKIUU. KOHTpPOJIBHEIN OIIPOC 3
Htoro: [93.45

11. IlepedyeHb yueOHO-METOIHIECKOT0 00eCIIeYeHHUs I/Is CAMOCTOATE TbHOH

padoThI 00yYaIOUINXCS II0 TUCIHUIIITHHE

II1s1 caMOCTOSTENEHOU paﬁoTBI 10 OJUCHHUIIIIMHE PEKOMEHOO0BAHO CJIEAYIOIIEe y‘-IGGHO-

MeTonudeckoe obeclieueHue:

- [TormoxkeHue 0 CaMOCTOSITeNIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom
roCyJlapCTBEHHOM YHHUBEPCUTETE TeIeKOMMyHUKauui uM. 1pod. M.A. bonu-BpyeBuua;

+ PEKOMEHOOBaHHAS OCHOBHAsA W OOIIOTHUTEJIbHASA JINTEePATyPa,

- KOHCIIEKT 3aHSATHUH 10 OUCLUIIIHNHE;

. CTIAUIBI-IPEe3eHTAIlM| U APYTOHd MeTOOUYECKHUY MaTepHall, KCIOIb3yeMbId Ha 3aHITHSIX;
- METOOuYeCKHe PeKOMEH[AINH II0 MMOAT0TOBKe IMHChMEHHEIX padoT, TpeGoBaHus K UX
comepkaHuio 1 opopmiieHuIo (pedepart, acce, KOHTPONIbHAs padoTa) ;

- (bOH[IBI OIIEHOYHBIX CPEMCTB;

+ MEeTOONYECKHE YKA3dHUA K BRIIIOJTHEHUIO naﬁopaTopHmX pa60T oI CTYOEHTOB;

12. ®oHJ OIIEHOYHBIX CPEICTB [JIsI MPOBEIeHUsI IPOMEKYTOYHOH aTTeCTalluH

00Yy4YaIOIIHUXCSI

®OH[I OIIeHOYHHIX CPEeACTB pa3pabaThiBaeTCs B COOTBETCTBUU C JIOKAJIbHBEIM aKTOM
yHuBepcureta "[lonoxeHue o GOHME OLIEHOUYHHIX CPEACTB" U ABNSAETCS MPHUIIOKEHUEM

(ITpunoxenue A) K paboueli mporpaMMe TUCIUIIINHEL.
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®OHO OLIEHOYHHIX CpencCTB [OJid IIPOBEOEHUIA HpOMe}KYTOIIHOfI aTTeCTalluu

06y‘-IaIOH.II/IXC$I 10 OUCLMIIIAHE BKIIOYaeT B cebs:

IlepedeHb KOMIIETEHIIMN C YKa3aHUEM 3TaloB UX (GOPMUPOBAHUS B MIPOLIECCE OCBOEHUS
00pa30BaTeIbHOM MTPOTPAMMEL;
OIMCaHHUe MOoKa3aTesleld 1 KPUTEePHEB OlleHMBAaHUS KOMIIETEeHIIMY Ha PAa3/JIMYHABIX 9Talax
X (OPMUPOBaHUS, ONIMCAHKE IIIKA/ OLleHUBAHUS;
THUIIOBBIE KOHTPOJIbHEIE 3aJlaHKs WIN WHBIE MaTepHabl, HE0OXOMUMEIE [IJIS OIeHKHU
3HAHUU, YMEHUM, HABLIKOB U (M) OIBITA AeSATEIbHOCTH, XapaKTEPU3YIOIINX 3TAIlbI
dhopMupPOBaHUSI KOMIIETEHIIMH B IIPOIIECCE OCBOEHMST 00Pa30BaTEIbHOM IIPOrPaMMEI;
MeTOWYEeCKHe MaTepralkl, OIpeensollrie IPOIenyphl OlleHUBaHUS 3HAaHUM, YMEHUH,
HaBHIKOB ¥ (MJIM) OIBITA AEeATEeIbHOCTH, XapaKTEePU3YIIKX 3TAIbl (POPMUPOBAHUS
KOMIIETEHIINH.

II11s1 KaXXaoro pe3ynibTaTa 00y4eHUs 0 OUCHUIININHE ONpPeensioTCs IoKa3aTeNlu U

KPUTEPUU OIeHKH CHOPMHPOBAHHOCTH KOMIIETEHIIMM Ha pPa3/IMYHBEIX 3Talax HuX
dbopMUpOBaHUS, IIKAJIEI ¥ MPOIEAYPHl OLleHUBAHMUS.

13. IlepeyeHb OCHOBHOM H IONOIHHTE/ILHOH JINTEPATyPhl, HEOOXOTHMOM /15
OCBOEHHUH TUCIHUIIIUHBI

12.1. OcHoBHas nuTepartypa:

. Yrpiomos, E. [TudppoBas cxemoTexHuka, 3 u3f. [InekTpoHHbH pecypc] / E. YrpioMos. -

CII6. : BXB-Iletepbypr, 2010. - 816 c. : un. - ISBN 978-5-9775-0162-0 : B. 1.

. HoBuxkos, 1O. B. BBegeHue B I(POBYIO CXEMOTEXHUKY [DNeKTPOHHEIN pecypc] :

yuebHoe nmocobue / FO. B. HoBukos. - 2-e u3g. - Mocksa : UHTYHUT, 2016. - 392 c. -
ISBN 5-94774-600-X : Bb. 11. Kuura u3 konnekuuu UHTYUT - UudopmaTuka

12.2. [lononHuTENIbHAS IUTEPATYpA:

. Heenosa, Onbra JleonumoBHa. ba3oBeie 1Iu¢ppoBLIe YCTPOHCTBA

TeJIeKOMMYHUKAIIMOHHBIX CUCTEM [DJIeKTPOHHBIN pecypc] : yueb. mocobue / O. JI.
Heernoga ; pen. B. I'. KaprammeBckuii ; ®emep. areHTCTBO CBs3H, ['0c. 00pa3oBaTenbHOE
yupexkneHue BhICII. Mpod. o6pa3oBanus "C.-[leTep0. roc. YH-T TEJIEKOMMYHUKAITUN UM.
npod. M. A. Boru-bBpyesuua". - CII6. : CII6T'YT, 2006. - 40 c. : un, tabn. - bubnuorp. :
c. 39. - 20.65 p.

. By3iokoB, JIeB BopucoBud. CTPYKTyphl TPOTPAMMUPYEMEIX JIOTHUECKUX WHTEeTPaIbHBIX

cxeM [Texct] : yueb. mocobue / JI. b. Bysiokos, O. JI. Heenosga ; pei.: M. IO.
Cnomo6aes, O. A. CumonuHa ; Pemep. areHTCTBO CBsA3H, I'0c. 06pa3oBaTeIbHOE
yupexkmeHue BhICII. Mpod. o6pa3oBanus "C.-[leTep0. roc. YH-T TEJIEKOMMYHUKAITUN UM.
npod. M. A. bBoru-bpyesuua". - CII6. : CII6T'YT, 2010. - 43 c. : un. - bubnuorp.: c. 43. -
(B 0051.) : 58.08 p.

. Heemnosa, Omnbra JIeoHupmoBHa. BeiuucnuTenbHas u MHUKDPOIIPpOITECCOPHAA TEXHHKA

[OneKTpoHHBIN pecypc] : MeToOgUYEeCKHe YKa3aHus [0 KypcoBOMY IpoeKTupoBaHuio / O.
JI. Heemnosa ; ®epnep. arescTso cBA3u, emepanbHOe roCymapCTBEHHOE
oOpa3oBaTeibHOE OI0[IXKEeTHOE YUpekaeHue BEICIIET0 MPoheCCuOHATbHOTO
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obpa3oBanus "CaHKT-IleTepOyprckuii rocyqapCTBeHHBIM YHUBEPCUTET
TeleKOMMYHUKalnii uM. mpod. M. A. bonu-bpyesuua". - CII6. : CII6I'YT, 2015. - 34 c. :
un, tabm. - b. 11.

4. XenrtoBa, Enena AnekcanipoBHa. BeruncnuTenbHass 1 MUKPOIIPOIIECCOPHAs TeXHUKa
[37meKTPOHHEBIN pecypc] : MofenupoBaHNue MUKPOIIPoIleccopa Ha 6a3e Kpucrasiia
CYCLONE EP1C6T144C8 : yuebHO-MeETOOUYECKOE TIOCOOHE TI0 BHIITOTHEHUIO
nmabopaTopHEx pabot / E. A. 2Kenrosa, O. JI. Heemnosa ; per. T. B. EpmakoBa ; ®efmep.
areHTCTBO CBsA3U, PemepanbHOE rocygapCTBeHHOE 0I0fI2KeTHOEe 00pa30BaTeIbHOE
yupexneHue BhIciero oopasoBanus "CaHKT-IIeTepOyprckuit rocynapCTBEHHBIN
YHUBEPCUTET TeIeKOMMYHUKalLXi uM. mpod. M. A. bornu-bpyesuua". - CII6. : CIIOI'YT,
2017.- 35 c. : un., Tabn. - 464.68 p.

14. IlepeyeHsb pecypcoB HH(POPMAHOHHO-TEIeKOMMYHHUKAIIHOHHOH CEeTH
«AHTEepHEeT»

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

15. IlepedyeHb HHPOPMAITHOHHBIX TEXHOJIOTHH, HCIOJIL3YEeMBbIX IPH
OCYIIIeCTB/IEHHH 00pa30BaTe/ILHOT0 MPOoIlecca M0 THCIHIUIHHE (MOIYITIO),
BKJII0OYasi IepeYyeHb MPOrpaMMHOro odecnedyeHuss ¥ HHGPOPMaITHOHHBIX
CIIPaBOYHBIX CHCTEM.

15.1. ITporpamMMHOe obecriedeHne QUCITUILINHEIL:

- Open Office
- Google Chrome

15.2. UHpOpMallOHHO-CIIPABOYHEIE CUCTEMBI:

- 9BbC iBooks (https://ibooks.ru)
- 9BC Jlans (https://e.lanbook.com/)
- OBC CII6I'YT (http://lib.spbgut.ru)

16. MeTomuuecKHe yYKa3aHHUS IS 00yJalONIUXCS 10 OCBOEHHUIO TUCIIHIITHHBI

15.1. IImaHupoBaHKe W OPraHU3aluUs BpeMeHH, He0OXOOUMOTO Mg U3YUYEHUS
OUCITUATIIMHEL

BaXHBIM YCIIOBUEM YCIIEIIHOTO OCBOEHUS OUCHUIINIUHBE «MHUKPOIPOLECCOPHEIE
yCTpOMCTBa» SBISIETCS CO30aHMEe CUCTEeMBl IPaBUJIbLHOM OpPraHU3aAllMM TPYIa,
TI03BOJISIONIEH paclpeneuTh y4eOHYI HArpy3kKy pPaBHOMEPHO B COOTBETCTBUHU C
rpadukoM 00pa3oBaTENIbHOr0 IMpolecca. boJbllyio MOMOIIL B 3TOM MOXET 0Ka3aTh
COCTaBJIeHUe IJTaHa paboTH Ha CEMECTP, MECSII, Heflelo, feHb. Ero Hanuyue mo3BOJIUT
IIOOYMHUTH CBOOOIHOE BpeMs IeNisiM y4ueOwl, TpyouThcs 6ojiee ycrelrHo u 3hPeKTUBHO.
HyXHO OCYIIECTBASATh CAMOKOHTPOIIb, KOTOPHIM SBISETCS HEOOXOOUMBEIM yCIIOBUEM
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ycmemrHo# yueOnl. Bce 3amaHust, BKIOYasi BEIHECEHHBIE Ha CaMOCTOSTEIbHYI0 padoTy,
PEKOMEHYEeTCS BBIIOIHSATH HEIIOCPEOCTBEHHO ITOCe€ COOTBETCTBYIOIIEr0 aymUuTOPHOIO
3aHATHSA (JIEKIWH, IPAKTHYECKOr0 3aHATHS), YTO CIOCOOCTBYET JIy4YIIeMy YCBOEHHIO
MaTepuala, MO03BONSET CBOEBPEMEHHO BHISBUTH U YCTPAHUTh «IPOOesbl» B 3HAHUSX,
CHCTEMaTH3UPOBAaTh paHee MPOHUAEHHBIM MaTepHall, Ha ero OCHOBE MPUCTYIHUThL K
OBTIQ[IEHHI0 HOBBIMU 3HAHUSMM U HaBBIKAMHU.

CucrteMa YHUBEPCUTETCKOT0 00y4YeHMST OCHOBBIBAETCSI Ha PAIlMOHABHOM COYETAaHUHU
HEeCKOJIbKHX BUIOB y4eOHBIX 3aHSATHUU (B MEPBYI Oo4Yepemb, JNEKIUW U IPAKTUUECKHUX
3aHsATHUM), paboTa Ha KOTOPBIX 00/agaeT onpeaeeHHON Cleln(puKo.

15.2. TlogroToBKa K NEKLUASAM

3HAKOMCTBO C OUCLUIIIMHOU MIPOUCXOAUT yKe Ha IIepPBOM JIEKLUHU, TAe OT CTyHeHTa
TpebyeTcsl He IPOCTO BHUMaHKE, HO M CaMOCTOSITeNIbHOe 0opMIIeHNe KOHCIeKTa. [1pu
paboTe C KOHCIEKTOM JIeKIUi HeoOXOMUMO YYUTHIBATh TOT (GAKTOpP, UTO ONHU JEKIUU
[AalT OTBETHl Ha KOHKPETHBIE BOIIPOCH TEMBI, APYTUE - JIUIIb BHIIBISIOT B3aUMOCBI3U
MeXMy SBJIeHUSIMHU, IMOMOTAasT CTYOEHTY IOHSAThH ITyOMHHBIE MPOIECCH Pa3BUTUS
M3y4aeMoro IpeaMeTa, KakK B MCTOPUM, TaK U B HACTOSIEE BpeMs.

KoHCcnekTUpOBaHWE JEeKLUUU - CJO0XKHBIM BUJ BY30BCKOU aymgUTOPHOM paboOTHI,
Ipefnojaralniluili MHTEHCUBHYI YMCTBEHHYIO OeATENIbHOCTh CTyOeHTa. KOHCIEeKT
SIBIISIETCS MOJIE3HBIM TOTTIa, KOT[a 3aliCaH0 CaMOe CYIIeCTBEHHOE M CHEeIaHO 3TO CaMUM
obyuawmumcsa. He Hago cTpeMuThCcsd 3amucaTh [OCJIOBHO BCHIO JIeKLIHI0. Takoe
«KOHCIIEKTHPOBaHMEe» MMPUHOCUT OOJIbINE Bpefa, YeM Iob3hl. LlenecooOpa3Ho BHaudale
IIOHATH OCHOBHYIO MBICJIb, MU3JIaraeMyl0 JIEKTOPOM, a 3aTeM 3amnucarh ee. 2KenaTeabHO
3alUCh OCYIIECTBASATh Ha OOHOM CTPaHHIlE JHCTa MM OCTaABIISAS OIS, Ha KOTOPBIX
o3Hee, IPU CAaMOCTOSITENIbHOM paboTe C KOHCIIEKTOM, MOXKHO CHeNlaTh [OMOIHUATEbHBIE
3alKCH, OTMETUThL HEIIOHSITHBIE MECTa.

KoHCIeKT NneKnuu nydilne Ioapa3fesaTh Ha MYyHKTH, cobmiogas KpacHYI0 CTPOKY.
9ToMy B OOnbmIOH cTemeHu OymyT cmocoOCTBOBATh BOIMPOCH IIJlaHa JIEKIUH,
npednoXkeHHbBIe IIpenongaBaTensaM. Crnegyet o0paliaTh BHUMaHUE Ha aKI[€HTHI, BHIBOMOEI,
KOTOpHIE [eflaeT JIEKTOP, OTMedast Hanbosee BaxKHbEIe MOMEHTH B JIEKIIMOHHOM MaTepuaie
3aMeYaHUSIMU «BaXKHO», «XOPOIIO 3allOMHUTHL» U T.II. MOXKHO fenaTh 3TO U C IIOMOILIbIO
Pa3HOIBETHHIX MAapKePOB UJIH PYUYeK, TOOYePKrBasi TEPMUHEL U ONIPeIeIeHu .

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp U
cuMBOJIoB. OOHAKO IIpU [ajibHeHIne paboTe ¢ KOHCIIEKTOM CUMBOJIH JIy4llle 3aMEeHUTh
OOBIYHBIMU CJIOBaMHU [Jig OBICTPOTO 3PUTENLHOTO BOCHPUSATHS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIeKIH#, Bcerga HeoOX0OuMO HCII0JIb30BATh HE TOJIBKO Y4eOHUK, HO U Ty
JIATEPATypPy, KOTOPYIO OOIIOJIHUTEIFHO PEKOMEHA0Ba JeKTop. UMeHHO TaKasl cepbe3Has,
KpomoTnuBasi paboTa C JTEKIMOHHBIM MaTepualoM IO3BOJUT I'ITyOOKO OBIameTh
TEOPETUYECKUM MaTepHasioM.

15.3. IloaroToBKa K NpPakTUUYECKUM 3aHATUIM

TmaTenbHOE NPOAYMBIBaHWE UM H3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
npopaboTKe MPOMAEHHOT0 MaTepuana (MaTepuana JIeKIUM, IPaKTUYeCKUX 3aHATHUH), a
3aTeM u3y4deHus 00s3aTeNbHOU U [OMONTHUTENBHON TUTEPATYPhl, PEKOMEHIOBAHHOU K
OaHHOU TeMe.

Pe3dynbTaT Takoil pabOTH HOMXKEH IMPOSIBUTHCSA B CIOCOOHOCTHM CTyAeHTa CBOOOMHO
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OTBETUTH Ha TEOPETUYECKHE BOIPOCH IPAKTUKyMa, €r0 BHICTYIJIEHUU U Y4aCTUU B
KOJIJIEKTUBHOM OOCYXKIOEHWH BOMPOCOB HM3y4aeMOUW TEMBI, MPaBUIbHOM BHIIIOIHEHUHU
IIPAKTUYECKUX 3aJaHUU U KOHTPOJIbHHIX PadoT.

Heo0xomuMo MOHUMAaTh, YTO HEBO3MOXKHO BO BpEMS ayOUTOPHBIX 3aHATUU U3T0XKHUTh
BEChb MaTepHall KM3-3a JJUMHUTA ayJgUTOPHBIX YaCOB, U IPU U3YUYEHUU OUCLUMNIIKAHEL
HEeI0CTaTOYHO KOHCIIEKTOB 3aHATHM. [103TOMy camocTosiTeNNbHAsA paboTa ¢ yueOHUKaMU,
yueOHBIMU TOCOOMSIMM, HAY4YHOW, CIPABOYHOM NUTepaTypoH, MaTepuallaMu
IepUOANYEeCKUX M3MaHuil u MHTepHeTa ABnseTcsAd Haubomee 3QPEKTUBHEIM METOOOM
IIOJIy4YEHU S OOIIOJIHUTEJIbHBIX 3HAHUM, TI03BOJISIET 3HAUYUTEIbHO aKTUBU3UPOBATh IIPOIECC
OBJIafleHus WH@POpMaIluen, cnoco0CTByeT Goyee raIy00KOMY YCBOEHHUIO M3y4aeMOTO
Marepuasna, GOpMHUPYET y CTYyIeHTOB CBOe OTHOIIEHWEe K KOHKPETHOU ImpobieMe.

15.4. PekoMeHpaluu 1o paboTe ¢ TUTEPaTypOr

PaboTy c nuTepaTypoi Ienecoodpa3Ho HavyaTh C U3yuyeHUs: obuux pabot mo teMe, a
TakKXe y4eOHUKOB U y4eOHBIX mocoOuii. [lanee peKOMeHAyeTCs MepeuTu K aHalnu3y
MoHoOrpaduit 1 cTaTel, paCCMaTPUBAIOIINX OTHENIbHEIE aCIIeKTHl IPo0aeM, U3y4aeMbIX B
paMKax Kypca, a TakxXe opuIMaIbHEIX MaTepruaaoB U HeONyO0JIWKOBAHHBIX JOKYMEHTOB
(Hay4HO-UCCIeloBaTenbCKue PaboThl, MUCCEPTAllMU), B KOTOPHIX MOTYT COMepXKaThCs
OCHOBHBIE BOIIPOCH U3y4aeMOou IPOOIIeMEL.

Pa6oTy ¢ MCTOYHMKAMHU HAaJO0 HAaYMHATh C O3HAKOMUTEJILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAETISIS €r0 CTPYKTYPHBIE eAUHULIEL. [Ipy 03HAKOMHUTEIbHOM YTEHUHU
3aKjlaflKkaMu OTMeYaloTCS Te CTPAHHUIb, KOTOphkle TPeOyioT 06ojiee BHUMATEJIbHOTO
n3y4yeHUus. B 3aBUCUMOCTH OT pe3y/lIbTaTOB O3HAKOMUTEJIbHOTO UYTEHUS BHIOMpAETCs
nanbHeHmuu crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojsi pa3pelneHus MOCTaBIeHHOU
3amauu TpeldyeTcs u3ydeHWe HEKOTOPHIX PparMeHTOB TeKCTa, TO MCIOIb3yeTCS METO[
BHIOOPOYHOTO uTeHUsI. Eciu B KHUTe HET moapoOHOro OrjaBlieHHs, ClenyeT o0paTUTh
BHUMaHNe yYeHNKa Ha IpeIMEeTHhIE U UMEHHBIE YKa3aTelH.

M30paHHble pparMeHTH WU BeCh TEKCT (€CJIM OH I[eJIMKOM MMEeT OTHOIIeHHe K
TeMe) TpeOyloT BOyMYHBOIO, HETOPOIIJIMBOTO UYTEHUS C «MBICIIEHHOM IMpopaboTKOoii»
MaTepuaia. Takoe YTeHMe IpeIonaraeT BrgeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BEIBOgOB. Ocob60e BHMMaHKe CliefyeT 00paTUTh Ha TO, BEITEKAET TE3UC U3
apryMeHTOB unu HeT. Heob6xomuMo TakxkKe MMpPoaHaNIU3UPOBaTh, KakKue U3 YTBEPKIEHUU
aBTOpa HOCSAT NMpoOJeMaTUUYHBIM, TUIMOTETUYECKUM XapaKTep M YJIOBUTb CKPHITHIE
BOIIPOCHI.

[ToHSITHO, 4YTO yMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NMPUXOOUT AanekKo He
cpaldy. Haumnyumu# cnoco® Hay4yuThCS BHIAENSITH T'JTaBHOE B TEKCTe, YJIaBIUBaTh
npoOjieMaTUYHBIM XapakTep YTBEPXKOEHUW, OaBaTh OL[EHKY aBTOPCKOM MO3ULUU - 3TO
CPaBHUTEJIbHOE YTEeHHeE, B XOIe KOTOPOTO CTYOEeHT 3HAKOMUTCS C PA3TUYHBIMUA MHEHUSIMU
II0 OOHOMY ¥ TOMY K€ BOIIPOCY, CpPaBHHBAeT BeCOMOCTh U N0Ka3aTeIbHOCTh apIyMEeHTOB
CTOPOH U fieylaeT BEIBOM O HauOosbinel yOequTeIbHOCTH TOM UM MHOM ITO3ULIUY.

Ecnu B muTepaType BCTpedyaloTCs pa3Hble TOYKYM 3PEHUS II0 TOMY UJIM MHOMY BOIIPOCY
13-3a CJIOXKHOCTH IIPOIIEIINX COOLITHM U NMTPABOBLIX SIBIEHUM, HEJIb3sT UX OTBEpPraTh, He
pa3obpaBmuch. [Ipy HanW4YWM pacxXxoXAEeHUU MeXKOy aBTOpaMuU HeoOXOOWMO HaUTHU
palroHanbHOE 3ePHO yV KaXOOro M3 HUX, YTO MO3BOJIUT TIy0xkKe YCBOUTH NMpeaMeT
n3ydyeHus u 6ojiee KPUTUYHO OI[€HHWBATh U3ydaeMble BOIPOCH. 3HAKOMSACh C 0COOBIMU
MO3UITUSIMU aBTOPOB, HYXKHO OIPENeNsITh UX CX0XKHUe CYyXKIeHUS, apr'yMeHTH], BHIBOMHI, a
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3aTeM CpPaBHMBATh UX MeXy co00M U MPUMEHSTh U3 HUX Ty, KoTopas Oojee ybeouTebHa.
CnepyomuM 3TanoM paboTel ¢ MUTePaTyPHBIMUA UCTOYHUKAMU SIBISETCS CO3[aHue

KOHCIIEKTOB, (PMKCUPYIOIINX OCHOBHLIE TE3UCH W apTyYMEeHTH. MOXKHO AeflaTh 3allCH Ha

OTHENbHHIX JINCTAX, KOTOPHE MOTOM JIETKO CHCTEMATH3UPOBATh MO OTHENILHEIM TEMaM

M3y4aeMoro Kypca. [Ipyroi cmnocob - 3TO BefeHNe TeEMaTUYeCKUX TeTpanei-KOHCIIEKTOB

II0 OMHOW KakKou-nmubo TeMme. bonbinue cnenuanbHble PabOTH MOHOTpPadHUYeCcCKOTO

XapakTepa Imenecoodpa3sHO KOHCIIEKTHPOBATb B OTHEJIbHEIX TeTPadsx. 3Mech BaxKHO

BCIIOMHUTB, UYTO KOHCIIEKTHI IIAIIYTCSA Ha OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTAaTOYHBIM

IJIsl UCIIPABJIEHUS ¥ PEMapOK MEeXCTPOYHBIM PACCTOSHHEM (3TH IpaBuiIa COOII0OOAITCS

15l ynoOCTBa peflakTupoBaHus). EC/TM B KOHCIIEKTaX IPUBOOATCS IUTATEL, TO HEIIPEMEHHO

OONIXKHO OBITh HAHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHLIE MaHHBIE, Ne

CcTpaHuIlH). BriocnencTBuu 3Ta nHGOPMAIIY MOXKET OBITh MCII0Ib30BaHa IIPU HAlTMCAaHUHN

TeKCTa pedepaTa UM APYroro 3aJaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHUKAMU U JIUTEPATyPOH BaxKHO YMETh:

- COIIOCTaBNATh, CPaBHUBATh, KIaCCU(MUIIUPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(OpPMAIIKIO B COOTBETCTBUY C ONpefeleHHOM y4eOHO! 3aiauel;

- 0000111aTh MOJTYyYEeHHYI0 HH(POPMAIIXUIO, OIIeHUBAThL IIPOCIYIIAHHOE U TPOYUTAHHOE;

- (pmKCHpOBaTh OCHOBHOE COfiepKaHue co0b1eHu; GopMyIupoBaTh, YCTHO U IHCHbMEHHO,
OCHOBHYIO HU[IeI0 COOOIEHUST; COCTABISTh IJIaH, GOPMYIMPOBATh TE3UCH;

- TOTOBUTH U IPE3€HTOBaTh Pa3BEPHYThEIe COODIIEHUS THIla OOKIIaaa;

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

- II0JIb30BAThCSA PedepPaTUBHBIMYU U CIIPABOYHBIMU MaTepHalaMu;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEUCTBHS CBOUX TOBAPUINEH, 00BEKTHBHO OI[€HUBATh
CBOH [EHCTBHUS;

- obpalaThCs 3a IOMOIIbIO, MOMONTHUTENbLHEIMU Pa3bsSICHEHUSIMU K IMPeNnopaBaTelio,
OPYTUM CTyOeHTaM;

- TI0JIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJbHOU AOTrafgKoHU, CJIOBapsiMH
PA3NMYHOTO XapaKTepa, Pa3IMYHOr0 poja MofCcKa3KaMH, OIIOPaMM B TEKCTe (KITI0YeBhIe
CJI0Ba, CTPYKTYypa TEeKCTa, IpeABapsouas nHhpopManus u ip.);

- HCIIONIb30BaTh IIPU TOBOPEHUM U MHCbMe Iepudpas, CAHOHUMUYHLIE CPEMCTBA, CJI0Ba-
OTIMCaHUS OOIIUX MOHSATHM, PA3bsICHEHUS, TPUMEPHI, TOTKOBAaHUS, «CIIOBOTBOPYECTBO»

- TIOBTOPSITH UJHU Nepedpa3upoBaTh PEIUIUKY co0eceqHWKa B MOATBEPXKIEHUN TOHUMaHUS
ero BLICKa3bIBaHUS UJIA BOIIPOCA;

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

- UCIIOJIb30BaTh MUMHUKY, XKECTH (BOOOI[e U B Te€X CIydasix, KOrfa S3bIKOBEIX CPEOCTB He
XBaTaeT IJIs BEIPAXKeHUS TeX UM UHBIX KOMMYHUKATUBHEIX HAMEPEHUH).

15.5. [TogroToBKa K IpoMexkKyTOYHOU aTTeCTaLlUU
[Tpy IOATOTOBKE K IPOMEXKYTOUYHOU aTTeCTalluu Liefiecoo0pas3Ho:
- BHUMATEJbHO U3Y4YUTh [IepedyeHb BOIPOCOB U ONPENENUTh, B KaKUX UCTOYHUKAX
HaXOOsATCS CBeNeHUs, HeoOXOOuMbIe [I7ig OTBETA Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHOBAHHYIO JIUTEPATYDY;
- COCTABUTh KpaTKVe KOHCIIEKTH OTBETOB (IIJTaHEL OTBETOB).
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17. MaTrepHa/IbHO-TEXHHYECKOe 00eclieueHHe THCIHIITHHBI

Tabmuna 17
No HaumeHoBaHHe clieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000PYyI0BaHHS
o/ ayIUTOPHH U TabopaTOpPUH
1 [lekuKMOHHasA ayoUTOPUS Aynvo-BUIE0 KOMILJIEKC
AyoUTOPHUY OJ151 TPOBEOEHUS TPYINOBHIX U
2 YAHTOPHH [ p A py Aynro-BUe0 KOMIIJIEKC
[IpaKTUYEeCKUX 3aHATUN
3 |KOMIBIOTEPHBIM KJTaCC [IepcoHaANbHBIE KOMIIBIOTEPH
AyouTOpus A1l KYpPCOBOTO U OUIIJIOMHOTO
4 [FYRHTODHA I yp A [TepcoHanbHBIE KOMIIBIOTEPHI
[IPOEKTUPOBAHUS
5 |AyguTopus Ojsi CAaMOCTOSITeIbHOM PabOTHI KoMIIbIOTEpHas TEXHUKa
6 [YuTanbHBIN 3a1 [TepcoHaIbHBIE KOMIIBIOTEPHI
. JTabopaTOpHbIE CTEHOH! (YCTAHOBKU
7 UlabopaTopusi MUKPOIIPOIIECCOPHOM TEXHUKHU paTop Abi (y )

KOHTPOJIbHO-U3MEPUTEIbHbIE TPUOOPH!
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