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Annoranus

Hucuunnuna «[IporpamMmupyembie JIOTMYECKHE HWHTErpajibHble CXEMbl» BXOAHUT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
HaIpaBjeHUI0 ToAroToBku/ crnenuanbHOCTH 13.05.02 «CrnenuanbHbie 3JEKTPOMEXaHUYCCKUE
CHUCTEMBI» HaIPaBICHHOCTH «DJEKTPOMEXaHUYECKUE CHUCTEMBbI CIIEHHAJIBHBIX YCTPOWUCTB U
u3aenuity. Jucnumnnuna peanusyercs kadempoit «Ne31».

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

[IK-1 «CriocoOHOCTh MPUHMMATH Y4acTHUE B NMPOCKTUPOBAHUHU AIIEKTPOTEXHUYECKHUX U
AJIIEKTPOIHEPIeTUUECKUX  YCTPOWUCTB, CHEIUAIBHBIX  JAJEKTPOMEXAHUUYECKUX CHUCTEM B
COOTBETCTBUM C TEXHUYECKHM 33JlaHHEM U HOPMATHUBHO-TEXHHYECKON JOKYMEHTAIMEH,
co0uro1as pa3IMyHbIe TEXHHUECKUE, YHEPT0d(PPEKTUBHBIE U IKOJOTHUECKIE TPEOOBAHMUS

[IK-2 «CnocoOHOCTh ydacTBOBaTh B KOHCTPYHPOBAHHM JJIEKTPOTEXHUYECKUX U
AJIIEKTPOIHEPIETHUECKUX YCTPOUCTB, CIICHIMATIBHBIX JIEKTPOMEXaHUYECKUX CUCTEM)

[IK-3 «CrnocoOGHOCTh y4acTBOBaTh B IUIAHMPOBAHUM, IOJATOTOBKE M BBINOJIHEHUU
TUIOBBIX KCIEPUMEHTAIBHBIX UCCIICIOBAHUM 10 3aJJAHHON METOIUKEY

[IK-5 «CrnocoOHOCTh HCIONB30BAaTh TEXHUYECKUE CPEACTBA ISl U3MEPEHUSI U KOHTPOJIS
OCHOBHBIX TTAPAMETPOB IJIEKTPOIHEPTETUUECKOTO U IEKTPOMEXAHUYECKOTO 000PYTI0BAHUS

CogepxaHue JUCHUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBA3AHHBIX C MPOCKTHPOBAHUEM
U peanu3anuedl MUQPPOBBIX W KOMOWHHPOBAHHBIX YCTPOMCTB HA OCHOBE MPOTPAMMHPYEMBIX
JIOTUYECKUX UHTETPAIbHBIX CXEM.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AHUN
yueOHOro mpoiiecca: JIeKIHUU, 1a00paTopHble paboThl, CAMOCTOSATENbHAS paboTa 00y4Jaroerocs,
KOHCYJIbTAIINH.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B hopme audhepeHIINPOBAHHOTO 3a4eTa.

OO6miasi TpyA0EMKOCTh OCBOEHUS AMCLIMILTUHBI COCTaBIseT 4 3a4eTHhIX eAuHHIbl, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

C MoMeHTa MOSIBJIICHUSI TEPBBIX MPOrPAaMMHUPYEMBIX JIOTUYECKHX WHTETPATbHBIX CXEM
npouwio Oosee TpuAuatu jer. Ha mpoTsyKeHun 3TOro BpeMEHH IMPOMCXOIWIO UX MOCTOSHHOE
COBEPILIEHCTBOBAHUE — CHIKAJIUCh TEXHOJOTHUECKHUE HOPMBI, YIYYIIAIUCh SHEPreTHYECKHUe
II0Ka3aTesy, BO3pacTail pPecypcOeMKOCTb U JIOCTHXHMMas MPOU3BOAUTENBHOCTh. B Hacrosiee
BpeMsl MPOrPaMMHPYEMbIE CXEMbI IMPOYHO 3aHSUTM MECTO KaK B KAueCTBE COCTABHBIX YacTei
anmnaparypbl, Tak ¥ B KauyeCTBE CaMOCTOSTEIbHON IUIaT(OpMBbl Ul peain3aud LU(GPOBBIX U
KOMOWHUPOBAHHBIX YCTPOUCTB. Llenbio mpernosaBanus AUCHUILUIMHBI ABIsieTCs (popMuUpoBaHUEe Yy
o0yyaroIxcsl MpeICcTaBlIeHUs] 00 apXUTEKType U INPUMEHEHUM IPOrpaMMHUPYEMON JIOTHKH,
METO/ax TMPOCKTUPOBAHMS YCTPOWCTB HA WX OCHOBE; IOJIyYCHHE HABBIKOB IPOCKTHPOBAHUS
IU(PPOBBIX YCTPOUCTB C UCIOIB30BAHUEM SI3bIKOB ONMCAHMS allapaTyphbl.

1.2. JlucumniuHa BXOAMT B  COCTaB  dYacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 00Opa3oBaHus (Jajiee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0OyUEHHs M0 AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydyeHus AUCLMILIMHBI 0OydaroUuiics AODKEH 00janaTh CieIyHOLUMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsMH. KoMIeTeHInu M WHAMKATOPHI UX JOCTHKCHHS TPUBE/ICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKEHHS

Kareropus (rpynna) | Kon u HameHoBanue Kon u HanMeHoBaHMe HHIUKATOpA
KOMITETCHITHT KOMIICTCHITHT JTOCTHKCHHS] KOMIIETEHITUN

IIK-1 CriocobHOCTE
NPUHUMATD y4acThE B
HpOCKTI/IpOBaHI/II/I
AIIEKTPOTEXHUICCKUX U
AIIEKTPOIHEPTCTUICCKUX

YCTPOUCTB,

CIIELIUaIbHBIX [1K-1.Y.2 ymeeT npuMeHsATh COBpEMEHHbBIE

AIIEKTPOMEXAHUYECKUX IIPOrPaMMHBIE KOMITJIEKCHI U CUCTEMBI
[TpodeccuonanpHbie | cUCTEM B COOTBETCTBUH C | aBTOMAaTU3UPOBAHHOT'O MMPOEKTHUPOBAHUS C
KOMIIETEHIINH TEXHUYECKUM 33J]JaHUEM | YUeTOM TpeOOBaHUIN MPOMBIIUIEHHOMH,

1 HOpMaTHUBHO- MO’KapHOU U B3pBIBOOE30MaCHOCTH, OXPaHBI

TEXHUUYECKOHN Tpyaa

JIOKYMEHTALUEH,

co0r0/1ast pa3InyHbIe

TEXHUYECKHE,

sHeprodhHeKTUBHBIE U

IKOJIOTHUECKHE

TpeOOBaHUS

[TK-2 CnocobHOCTh [TK-2.V.2 ymeeT 3 pexTHBHO UCII0JIB30BATH

y4acTBOBAaTh B COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH

KOHCTPYHPOBaHUU JUTSL U3yYEeHHS IPEAMETA UCCIIETOBAHUS

anektporexHudeckux u | I11K-2.B.2 BnageeT HaBbIKaMM UCIIOJIB30BAHUS
[TpodeccuonanbHble
e — DJEKTPOOHEPTETHYECKHX | CHELUATN3MPOBAHHEIX AKETOB NPUKIATHBIX

YCTPOMCTB, KOMIIBIOTEPHBIX POTpamMM JUIst

CIIEIUATIBHBIX rpaduyeckoro oToOpakeHus

IIEKTPOMEXAHUYECKUX MPUHLIMIIHAIBHBIX 3JIEKTPUUECKHUX,

CUCTEM (YHKIIMOHAJIBHBIX U CTPYKTYPHBIX CXEM
[Tpodeccuonansvupie | [TK-3 CiocoGHOCTH [1K-3.3.1 3HaeT MeTOabI U CPEACTBA

KOMIICTCHIIN N Y4aCTBOBAThb B IJIAaHUPOBAHUA W OPraHu3alu OIbITHO-




TJIaHUPOBAHUH,
MMOJATOTOBKE U
BBIIIOJIHEHUHU THIIOBBIX
AKCIIEPUMEHTAIIbHBIX
HUCCIEN0BaHUHN 10
3aJIaHHOI METOINKE

KOHCTPYKTOPCKUX Pa3padOTOK U
MPAKTUYECKUX IKCIICPUMEHTATBHBIX
UCCIICIOBAHHIA; METOBI IIPOBEICHHS
IKCIIEPUMEHTOB U HAOIIOACHUI, 0000IIeHIS
1 00paboTKu MHGOPMAITH, B TOM YHUCIIE C
MPUMEHEHHEM TEXHOJIOTHI UCKYCCTBEHHOTO

HUHTCIIJICKTA

IIK-5 CrocobHoCTh
HCIIOJIB30BaTh
TEXHHYECKUE CPEICTBA
JUTSL U3MEPEHUS 1
KOHTPOJISI OCHOBHBIX
apaMeTpoB
AIIEKTPOIHEPTETUIECKOTO
u
AIIEKTPOMEXAHUIECKOTO
o0opynoBaHus

[TpodeccronanbHbIe
KOMICTCHIIUH

[1K-5.3.1 3HaeT B3auMOCBSI3U MIPOILIECCOB
MPOCKTHUPOBAHUS U IKCIUTyaTalluu

2. Mecro nucuuminHbl B cTpykType OI1

Jucnurnunaa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOIUMUCS
IIPU U3YYECHHUH CIEIYIOUIUX TUCLIUIUINH:

— «udopmaruka,

— «/luckpeTHas MaTeMaTUKa,

— «DJIEKTPOHUKA.

3HaHuUs, TOJYYCHHbIE TPU M3YyYEHWHU Marepuana TaHHOW IJUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUYE€HHE, TAK U MOT'YT HUCII0JIb30BATHCS MPU U3YYEHUU APYTUX JUCLHUILINH:

— «{udpoBbie CHCTEMBI YITPaBICHUSY,

— «KomnbroTepHbIE CETH B 3JIEKTPOMEXAHUYECKUX CUCTEMAX .

3. OO0BEeM H TPYJOEMKOCTh JUCIIUILTAHBI
Jlanaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB Yy4eOHOU
paboTHI IO TUCIHUTUINHE (M pacIpeie]ICHIE dTOW TPYIOSMKOCTH IO CEMECTpaM) MPeCTaBIICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITUHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Nob
1 2 3
Oowan mpyooemKocmep ouCyUnIUHBbL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 34
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
HK3aMeH, (4Jac)
Camocmosmenvnas paboma, Bcero (dac) 93 93
Buo npomesxcymounoi ammecmayuu: 3adet, | Hdudd. Judod. 3au.




mudd. 3auer, sk3amen (3auer, Judd. 3auq, 3au.
DK3.*%*)

*x o
HpI/IMeanI/Ie . KaHJIUJIAaTCKHUHU 3K3aMCH

4. CopepxaHue JUCIUTUTMHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 3.

Ta6yimma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pazniensl, TEMBI TUCITUTLTAHBI Hgf;clam (gg) (IJ}:;) (Eari) CPC (uac)
Cemectp 6
Paznen 1. O6mue cenenus o [IJIMC 2 2 4

Paznen 2. Bynesa anre6pa. 3 18

Paznen 3. KoMOnHAMOHHBIE U 4 8 25

MOCJIE0BATEILHOCTHBIE CXEMBI

Paznen 4. Apxurexrypa [TJTHC. 4 16 25

Paspnen 5. SI3pIku onvcanus annapaTypsl 4 8 21

Hroro B cemecTpe: 17 34 93
Hroro 17 0 34 0 93

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oy;ymiei
npodecCHOHATIBHOMN 1A TEITbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 O0mue  cBeneHuss O  MPOrPaMMHUPYEMBIX  JIOTUYECKHUX
uHTerpanbubix  cxemax  (IUIMC).  Mecro IIUIMC B
kiaccuukanuu mu@PpoBbIXx MUKpocxeM. O0nacTu MpUMEHEHUS
ITJIMC. OcHOBHBIE IPOU3BOIUTEINH.

2 byneBa anre6pa. TaOnuibsl UCTUHHOCTH U OYJEBBI BBIPAXKEHMS.
[Toctpoenne TaGMUIBI UCTUHHOCTH MO OYJEBY BBIPAXKEHUIO.
Teopembl OyneBoii anreOpol. [lpumenenue Tteopem OyseBoOi
anreOpbl Ui yOpolleHus BblpakeHHH. KaHoHuueckas cymma
MUHTEpMOB.  KaHOHHMYECKOH  NpPOU3BEIEHUE  MaKCTEPMOB.
VYnpouienue OyleBbIX BbIpaXeHMH ¢ momoleio KapT Kapho.
MuHrManeHblE CyMMBI M npou3BeneHus. HeonpeneneHHbie

YCIJIOBHSL.
3 KoMOuHaImMoOHHBIE U II0CIENOBATEIILHOCTHRIE CXEMBI. ba3oBhIe
jornyecknue BeHTWIM. basucel “U-HE” u “NIIN-HE”.

KOM6I/IHaHI/IOHHBIe CXEMBI. CuHTE3 JIOTHYECKHUX CXEM B
3ajaHHOM Oas3uce. TpurrepHblii d7MeMeHT. TpurrepHas cxema.
CHUHXpOHHBIE W  ACHHXPOHHbIE TpuUITepbl. Tabmuupl
quarpamMmbl - cocTosiHuA.  [lociieoBaTenbHOCTH — COCTOSIHUM.
[TpeoOpazoBanme TaOIUI COCTOSTHUIM W TIOTUYECKHUX JUATPAMM.

4 Apxutektypa IIJIUC. Apxurekrypa CPLD. ®yHKkunoHambHbBIN
0JIOK, Makposiyeiika, OJOK BBOJA-BBIBOJIA, IEPEKIIIOYAIOIIAS




Marpuna, naMsThb

FPGA.

KOH(pHrypanum.

ApXuUTeKTypa

FPGA.

OcHOBHBIE pecypchl, KOH(UTYpUpYEMBbIE JIOTHUYECKHE OJIOKH,
O70KM BBOJA-BBIBOJA, NaMsTh KoH(purypaunuu, GimounHoe O3V,
Omoku 1HQPPOBOK 0O0pabOTKH CUTHAIOB, MHUKPOIPOIIECCOPHBIC
sapa, MEHEDKEpbl TaKTOBBIX cHrHajoB. Kon¢urypuposanue

SI3BIKA,

Verilog.

SI3BIKH OTHCaHus anmaparypsl. MOJEINPOBAHHUE JIOTUYECKUX CXEM.
CHCTEeMHBI ypOBEHb MOJICTHPOBAHUS HUPPOBBIX cXeM. S3BIK
onucanuss mudpoBbix cxem VHDL. OcHOBHBIE KOHCTPYKIIMH
IIOCJICZI0OBATEIbHBIE W IapaJUIeIIbHBIC
napamiensubii  oneparop PROCESS, curnanel, nHepuuoHHas
U TPAHCIOPTHAS 3aJepXKKU. SI3bIK ONMUCaHUS IUPPOBBIX CXEM

OIIEPaTOPHI,

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

TeMmbl IPAKTUICCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHBI B Ta6J'II/ILIe 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTb, |MIPAaKTHYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) IIOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HanmenoBanue 1ab0paTopHBIX paboT TpynoemKocts, | MPakTHHECKOH | pasiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 6
1 | OcHoBBI paboOTHI U MOJICIMPOBAHUS B CpeJie 2 2 1
NI Multisim u LabVIEW
2 | Hukin pabot «OcHOBBI UGB POBOH 3
CXEMOTEXHUKI
DneMeHTH! IUPPOBBIX CXEM 4 4
CuHre3 nu(dpoBBIX CXEM Ha OCHOBE 4 4
JIOTHYECKUX BbIpaKEHUI
3 | LHuxn padot «Moaenuposanue [1JINC B 4
cpeae Multisimy
Mopenuposanue [IJIMC Ha ocHOBe 4 4
JIMCKPETHBIX DIIEMEHTOB
MonenupoBanue U(PPOBOro yCTPOCTBa Ha 4 4
si3eike VHDL (Verilog)
4 | ukn padot «Pabota ¢ I[TJIUC B cpene 45
LabVIEW»
Copnanue npoekta B cpene LabVIEW 4 4




Co3nanne U MOJCIUPOBAHNE 4 4
MIPOrPaMMHUPYEMBIX CIETUHKOB
[IpoekTupoBaHUE U MOJICTUPOBAHUE 4 4
3allOMMHAIOIIUX YCTPOUCTB
[IpoekTupoBaHuE U MOJICTUPOBAHUE 4 4
JETEKTOpa UMITYJIbCHON TIOCTIEIOBATEIIBHOCTH

Bcero 34

4.5. KypcoBoe NMpoeKTHUpOBaHHE/ BHIITOITHEHUE KYpPCOBOH PabOThI
VY4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl caMocTosiTenbHON pabOTHI U €€ TPYAOEMKOCTh IPUBEICHBI B TA0IUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 6,
Bun camocrositensHoi paboTh
yac yac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania
70 70
nucuuruael (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 8
ycneBaemoctu (TKVY)
IToaroroBka K MpoOMeEXyTOYHOU
15 15
arrectaiuu (I1A)
Bcero: 93 93

5. Ilepedenp yueOHO-METOANYECKOTO OOECTIEUEHUs
JUISL CAMOCTOSTENTEHOM PabOThI 00YYAIONIUXCS IO TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3AHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaulle 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Komuuectso
IK3EMITISIPOB B
U gf_ﬂgb p/e c bubnuorpaduueckas ccpiika OUOITHOTEKE
& (KpOMe 3ITeKTPOHHBIX
HK3EMILISIPOB)

https://e.lanbook.com/book/119638 | [TpoekTrpoBan¥e HGPOBBIX
ycrpoiict Ha [IJIMC : yueOnoe
nocodue / U. B. Yennna. —
Canxkr-IlerepOypr : Jlans, 2019.
— 408 ¢

https://e.lanbook.com/book/60987 | IIpoexTupoBanue Ha ITJIVC.
Kypc monomoro 6oiina : yaebHOe
nocob6ue / K. Makchung. —
Mocksa : JIMK Ilpecc, 2010. —




407 c.

https://e.lanbook.com/book/181582 | TIporpammupyeMbIe JTOrHUECKUE
WUHTETPaJIbHBIC CXEMBI | yueOHOE
noco6ue / H. FO. Cuporununa, O.
B. Henmomusammii, A. U.
[ToctHukos, /1. A. Henope3oB. —
Kpacnosipck : COVY, 2020. — 224

C
http://community.imgtec.com/ [{udpoBast cxeMOTEXHHKA U
downloads/digital-design-and- apXHUTEKTypa KommbroTepa/ J[aBus
computer-architecture-russian- M. Xappuc, Capa JI. Xappuc. —
edition Morgan Kaufman; London, 2013.
— 1662 c.

https://e.lanbook.com/book/60951 | TIJTUC ¢upmser "Xilinx™:
ONHUCAHUE CTPYKTYPhI OCHOBHBIX
cemetictB / 1. A. Kuumes, M. O.
Kysenun. — Mocksa : JIMK
IIpecc, 2010. — 230 ¢

https://e.lanbook.com/book/60992 | VHDL: CnpaBouyHoe nocobue mo
OCHOBaM $3bIKa : yueOHOe
nocob6ue / B. I1. babak, A. T.
Kopuenko, H. I1. Tumomenko, C.

®. dunonenko. — MockBa :
JAMK Ilpecc, 2010. — 217 ¢

7. IlepeyeHb AIMEKTPOHHBIX 00Opa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX 00pa3oBaTEeIbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIeKOMMYHUKAaIMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX i OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuma 9 — IlepedeHb DSIEKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB HMH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL agpec HaunmeHnoBanue

He npenycmorpeno

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsSI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOECTICUeHUs TTpeicTaBicH B Tadsmire 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeH s

N‘_) l'[/l'[ HaI/IMeHOBaHI/IC
1 NI Multisim
2 Xilinx ISE uwiau Xilinx Vivado
3 NI LabVIEW
8.2. [lepeuenn HMH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,HCITOIB3yEMBIX pu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIiecca MO AUCIUILTHHE
[lepedens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabimue 11.




Tabmuua 11— Ilepedyens HHPOPMALTMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaIbHO-TEXHUUECKOH Oa3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

Crennanu3upoBaHHas J1abopaTopus

3 | Crenn «FPGA Boardy»

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTECTAIlNH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[HH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTAIluU

Bug HpOMC)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHBIX CPCACTB

JuddepennmpoBannbIii 3a4ET Cnucok BOIPOCOB.

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIETEHIIUN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIHHOW IJIUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MPAKTUIECKON
JESITEIILHOCTHIO HAIPABJICHIS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIMATH3UPOBAHHBIX TOHITHUH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATypPHL;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCSITEIBHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOMH CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«XOPOLLIO»
<«BAYTEHO»




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

«yZI0BJIETBOPUTEIIHLHOY
«3AUTEHO

JUTEPaTypPhI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;

HAIpPAaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasCh HAa 3HAHUSA TOJIBKO OCHOBHOMU

— UCHBITBIBACT 3aTPYAHCHHUA B MNPAKTHYCCKOM IMMPUMCHCHUHN 3HAHUH

— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

MaTepuana;
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
— JIOMYCKaeT  CYLIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  IpHU

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/ [Tepeuyens BonmpocoB (3a1a4) 115 IK3aMeHa Koxn
WH/IMKaTopa
Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne i/ [Tepeuenn BompocoB (3a1a4) 1uist 3adera / nudd. 3auerta HHIKATOPA

1 Cdopmynupyiite onpenenenue [TJINC. [IK-1.¥ .2
2 Kakwue pecypcs! [TJIMC sBastoTcs nporpaMMupyemMbiMu? [IK-2.V.2
3 Yem [JIUC omimyarOTcss OT MUKPOIPOIIECCOPOB U I1K-2.B.2

MUKPOKOHTPOJUIEPOB? [IK-3.3.1
4 Yem [TJIUC 0TIMYAIOTCS OT 3aKa3HBIX MUKPOCXEM? [IK-5.3.1
5 [Tepeuncnure ocHoBHbIe 001acTu npumenenus [IJINC.
6 Uto Takoe nmporpaMMupyembie cucteMbl Ha Kpuctamie? Kakue pecypcbl

OHM cozepxar?
7 HazoBure ocnoBHbIe pecypesl IIJIMC apxurexktypst CPLD.
8 Yro takoe GyHKIIMOHAIBHBIN 6710k? KakoBo ero HazHaueHue?

[Tepeuncnure yCcTpoHCTBA, BXOASIINE B COCTAB (DYHKITMOHAIBHBIX

0JIOKOB.
9 Uro Takoe Makposiuelika, kakoBo e€ HazHaueHue? Ilepeuncnure

YCTPOMCTBA, BXOJSIIIIME B COCTAB MaKpOsUEeK.
10 Kakum o6pazom st [IJIMC apxutextypsl CPLD coxpansercs daiin

KOH(urypauuu?
11 Kak obecrnieunBaeTcs B3auMoielicTBUE MEXTY ()YHKIIMOHATHHBIMU

6110KkamMu?
12 C noMoIIIbI0 KaKUX PECYPCOB MPOrPaMMUPYIOTCS COSAUHEHUS MEXKITY

JIOTHYECKUMH AJIEMEHTAMHU BHYTPY () YHKIIMOHAIBHBIX OJIOKOB?
13 Yto Takoe 6110k BBOJa-BhIBOIa? KakoBsl ero dhyHkimmn?
14 Kakumu BugamMu KoHTakToB Kopryca pacnonaratot [TJIMC

apxutexktypsl CPLD?




15 Kaxkue ycrpoiicTa mocimyxuiau nporotunom FPGA?

16 Yem oTnnyaercsa <ocTpoBHas™> apxutekrypa FPGA oT apxutekTypbl
ASMBL?

17 [lepeunciure ocHoBHBIE BUABI pecypcoB FPGA.

18 N3 kakuX yCTpONCTB COCTOUT KOH(PUTYPUPYEMBIH JIOTHIECKU OJIOK?

19 Kak na FPGA peanu3syercst BelYHCIEHNE KOMOMHAIIMOHHBIX (DYHKINHN?

20 Kaxkue 3amaun pemaroTcs ¢ moMOIbI0 0J10KOB BBOJa-BbiBo1a FPGA ?

21 Yrto Takoe 0aHK BBOIa-BLIBOAA?

22 Uro Takoe TpaccupoBouHble pecypcbl FPGA? Kak oHu oprann3oBasbl?

23 Ha xakux ycTpoiicTBax pealn3yroTcs NporpaMMUPYEMbIE COSAMHEHUS
FPGA?

24 YeM OTIMYAIOTCS TPACCUPOBOYHBIE PECYPCHI I PaCIpOCTPAHEHUS
TAaKTOBOT'O CUTHAJIa OT PECYPCOB OOIIEr0 Ha3HAYCHUs !

25 U3 yero ckiaapiBaeTcs 3a/iepsKKa pacpOCTpaHEHUsl CUTHAJA 110
FPGA?

26 Uro coboii mpencrasnger namsaTth KoHpurypammn FPGA?

27 Kak pacnonosxensl Ha FPGA 65oku O3Y? KakoBbl 1X BO3MOXHOCTH U
cdepbl NpUMeHeHus?

28 Kak pacnonosxenst Ha FPGA 61okxu 111 poBoii 00paboTKH CUTHAIOB?
Kakwue ycTpoiicTBa BXOAST B UX cOcTaB?

29 Kakue BUIbI MEKPOIIPOLIECCOPHBIX SIIEP MOTYT pacroiaraThCs Ha
FPGA?

30 Kakue QyHKIMM BHITOTHSIIOT MEHEKEPhI TAKTOBBIX CUTHAJIOB?

31 HazoBute pexumsl koHpurypuposanus FPGA. Uem oHu oTIH4aroTCst
JpYyT OT Apyra?

32 UeM OTAHYAIOTCS S3BIKM OMMCAHUS allapaTypbl OT S3BIKOB
pPOrpaMMHUpPOBaHUS?

33 W3 xakux pazgenos cocrout VHDL-onucanue ycrpoiicrea? Urto
OTHCHIBACTCS B KAXKJIOM M3 pa3/ieiaoB?

34 Kakue Buibl NOpTOB 00BEKTa MOTYT OBITh OOBSIBICHBI?

35 Kax opopmisiercs paznen apxutekrypsl VHDL-onucanus?

36 Kakue npeponpenenéHuble TUIBI CyIIecTBYIOT B si3bike VHDL? I'ne
COJIEPIKUTCS UX onucaHue?

37 Oxapaxtepusyiite tun std_logic. I'ie conepxuTcst onrcasue 3Toro
tumna’?

38 Kakune ctunm onrcanus nu(poBbIX YCTPOMCTB MpeaycMaTpUBAeT S3bIK
VHDL? Yewm onu otauyarorcs?

39 Oxapaxtepu3syiite onepatop process. [Ipu ucronb30BaHUN KaKOTO
CTHJISI OTTUCAHUS YCTPOICTB OH UCTIOIB3yeTCsI?

40 Oxapaktepusyiite onepatop component. [Ipu ncnoap30BaHUN KaKOTO
CTHJISI OTTUCAHUS YCTPOICTB OH UCTIOIB3yeTCsI?

41 Uro Takoe 6ubimoreka B si3pike VHDL?

42 Urto Takoe naket B si3bike VHDL?

[lepeuenr TeM [l KypCOBOTO TMPOEKTHUPOBAHUS/BBIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM paObOTHI

Ne /i [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITOIHEHUS
B KypCOBOHM paboThI

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO




Bompocsl 1t IpOBeIEHHs IIPOMEKYTOYHOM arTecTalMd B BHJIE TECTUPOBAHUSA
MpeACTaBICHBI B Tabmwmie 18.

Ta6ymmia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Kon

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB
WHJUKATOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEAENAIONIME  HPOLENypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPAAOK M IMPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMK 00yJaroIIuXCs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00Y4arOIIUXCsl IO OCBOCHUIO TUCIUTLINHBI

11.1. Meroauueckue yka3aHus U OOYYFOLIUXCs 10 OCBOCHHIO JICKIIMOHHOTO.

OcHOBHOE Ha3HAUCHHUE JICKIIMOHHOTO MaTepHalla — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
riIyOOKOe M SICHOE W3JIOKEHHE y4eOHOro marepuana. HasHaueHHEe COBPEMEHHOI JICKIUH B
paMKax JAMCUMIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(MOPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX [pOOJIeM JUCIMIUIMHBI, METOJOB HAYYHOTO TIO3HAHMS, HOBCHUIIHX
JOCTH)KCHUI HaydHOW MBbICIH. B y4eOHOM mpolecce JISKIHs BBIMOJHSACT METOH0IOIHYECKYIO,
OpraHM3alMOHHYI0 M WHPOpPMAIMOHHYI0 (QyHKIMU. JIEKIUsT pacKpbIBacT MOHATHUHBIA armapar
KOHKPETHOW 00JacTH 3HaHUs, €€ MpOOJIEMBbI, JaeT LENbHOE INPEICTaBICHUE O AMCIHILUIMHE,
MOKa3bIBAET B3aMMOCBS3b C JPYTrUMHU JTUCIIUIUIMHAMH.

[lnaHupyemble pe3ynbTaThl IPU OCBOSHHH 00YYaIOIMMCSI JEKIIMOHHOTO MaTepraa;

— TOJyYeHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUI, YpPOBCHb
KOTOPBIX ONPEENeTCs 1EeTeBOH YCTAHOBKON K KayKI0H KOHKPETHOM TeMe;

—  TIOJy4eHHeE OIBITa TBOPUECKOH PabOThI COBMECTHO C MPEIIOIaBaTeIIeM;

— pa3BUTHE MNPOPECCHOHATBLHO—CNOBBIX  KAuecTB, JIIOOBH K  MPEAMETY |
CaMOCTOSTEIIFHOT'O TBOPYECKOTO MBIIUICHHS.

— TOSBJIECHUE HEOOXOJMMOTO MHTEpeca, HE0OOXO0ANMOTO ISl CAMOCTOSATENILHON paboThI;

— TOJyYeHHE 3HAaHWH O COBPEMEHHOM YPOBHE pPa3BUTUS HAYKH W TEXHHUKH H O
NPOTHO3€ UX Pa3BUTHUS Ha ONMKAWIINAE TOJIBI;

— HAYYUTCS METOIUYECKH O00padaThiBaTh Marepuall (BBIACISATH TJIABHBIC MBICIH H
NOJOKEHHsI, TPUXOJUTh K KOHKPETHBIM  BBIBOJIaM, MOBTOPSITh WX B  Pa3IMYHBIX
bopmynupoBKax);

—  TOJyYeHHe TOYHOTO OHMMAaHHSI BCEX HEOOXOAMMBIX TEPMHUHOB U MOHSTHIA.

JIGKIMOHHBI MaTephajd MOXET COIPOBOXKIATHCS JIEMOHCTpAleldl CIaioB |
UCIIOJIb30BAHUEM Pa3/IaTOYHOTO MaTephaja TMpH TPOBEACHHUH KOPOTKHX JUCKYCCHH 00
0COOCHHOCTSIX IPUMEHEHHS OTACTBHBIX TEMATHK 110 JUCLUILTHHE.

CTpyKTypa peaocTaBlieHNs JEKINOHHOTO MaTepHaa;

— KOMMEHTApHU K NMPEIbIAYILIEH JEKIIUU U OTBETHI HA BOSHUKIIINE BOIPOCHI;

— W3J0KEHHE HOBOTO MaTepuaa 1o paccMaTpuBaeMoi Teme;

— JIMOHCTpAIMs IPUMEPOB MPAKTUIECKOTO TPUMEHEHHSI PACCMOTPEHHOTO MaTepHala;




— OTBCTBI HAa BOIIPOCHI, BOSHUKIIHEC B ITPOLCCCC JICKIIUH.

HJ’IH Pa3sBUTHA Y CTYACHTOB HABBIKOB CaMOCTOATCIIBHOI'O OBJIAACHUA TCOPECTUYCCKUM
MaTCpraJIioM pAd TCM AUCHUIINIMHBI HA JICKIMOHHBIX 3aHATHUAX MOXKCT JaBaTbCA 0630pH0, 4qTo
nmpearojgaract ux CaMOoCTOATCIBHOC JE€TAIbHOC N3YUCHUC.

11.2. Meroauyeckue ykazaHUs MJis OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOyYaIOMUKUCS JIOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAMUOHHON XapaKTEPUCTHUKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOUT M3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKOH, pacyeTHO-
QHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51abopaTtopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCIUIUIMHBL, ONpEeNeiseMOoll y4eOHbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
00eCTIeYMBAIOIIUM PEIICHUE CIETYIONUX OCHOBHBIX 33/1a4 y 00y4aromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
M3Yy4aeMbIX B paMKax JAHHOW TUCIUILINHBL,

— 3aKpeIuIcHHe, Pa3BUTHE W JCTAM3AIMS TEOPETUYCCKUX 3HAHWUW, TOJYyYCHHBIX Ha
JICKITUSX;

— TOJy4YeHHe HOBOM MH(OpMALNK 110 U3y4aeMON AUCIHILTUHE,

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3ananue u TpeOoOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

[IpoBenenue nabopaTopHbIX pabOT perjJaMeHTUpYyeTCs MpaBUIAMH OXpaHbl TpyAa U
TEXHUKA O€30MacHOCTH, YyTBEpKIeHHbIMH pekropoM [YAIL 3amanue Ha BBINOJHEHUE
nabopaTopHbIX paboOT ompenenseTcss MpenojaBareleM B COOTBETCTBHM C  HACTOSIIEH
nporpaMMoi aucnuIUInHbBl - «[IporpamMMupyemMbie  JIOTUYECKUE WHTETPAIBHBIC CXEMBI» U
yueOHbIM 1iaHnoM HanpasieHus 13.05.02 (meroanueckue yka3aHus IPUBEACHBI B 3JIEKTPOHHBIX
pecypcax kadeapbr)

Crtpykrypa u hopMa oTueTa 0 1abopaTopHOM paboTe

Otyer o mabGoparopHoil pabore (1uKiIe pabOT) MOKEH COACpKaTh CIEAYIOIINE
00s13aTeNnbHbIE pa3elbl:

e THUTYJIbHBIN JIUCT;

e IIeJIb BBITIOJIHEHUS JIa0OpaTOpHON paboTHI,

e KpaTKOE M3JIOKCHHUE CYTH MTPOBOAMMBIX SKCIICPUMEHTOB;

e pE3yIabTaThl IKCIIEPUMEHTOB B BUIE TAONUIL, JIOT-(haiijIoB, CKPUHIIOTOB, IPpaUKOB;

e BBIBOJIBI 11O JTJaOOpaTOpPHOI padoTe.

JHomyckaercss odopmMieHre OOIIEro oTrdera Mo JadopaTOPHOMY Kypcy MOJ €IUHBIM
TUTYJBHBIM JINCTOM, TPU 3TOM Kaxk[as oTneibHas paboTa (UMKI) O0(OpMISETCS OTIEIbHBIM
pas3zesom.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTOopHOU paboTe

Odopmnenne otdera mo 1a60paTOpHON paboTe JOMKHO COOTBETCTBOBATH TPeOOBAHUSM
opopmiienust TekCToBbIX JOKyMeHTOB ['OCT 7.32-2017 u HopmatuBHbIM nokyMeHTam ['YAII
(https://guap.ru/standart). TIpenmnouTUTEIBHBIM SBIISICTCS UCIOJIBb30BaHUE (OopMara JOKYMEHTOB
cornacHo 'OCT P MCO/M3K 26300-2010.

11.3. Mertoauueckue yKazaHus UIsi OOYJAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOU PabOThI, 00yJarONIUiiCs BBITIONHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBatelis, Ho 0e3 ero HernocpeacTBEHHOrO
y4acTHsl.



Jns oOywaromuxcs 1o 3aoyHod (opme oOydeHus, camocTosiTeNbHas pabdoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIBHON paboThl, y oOydaromierocs: (GopMupyercs
nenecooOpa3Hoe MIaHupOBaHUe paboyuero BpeMEeHH, KOTOpOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHUI, 00ECIIeYnBACT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJarouuxcs SBISIOTCS:

y4eOHO-METOIMICCKAN MaTepHall 1Mo TUCIHUILIHHE.

11.4, Metoauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAaeMOCTH.

Tekymuid KOHTPOJb YCIIEBAEMOCTH MpEAYyCMATPUBACT KOHTPOJIb KadecTBa 3HAHUHN
00yJaromuXCcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS X0Jla OCBOCHUS
JIACITUIIINHEI.

Texkymmii  KOHTpOJIb  YCIIEBAEMOCTH MOXET TMPOBOJUTBCI B  (QopMe  orpoca
(TecTHpOBaHUs) MPH MPOBEACHUY JICKIIMOHHBIX 3aHATHI WIN MO Pe3y/IbTaTaM 3allUThl OTYETOB O
1abopaTOpHBIX paboTax.

11.5. Metoauueckue yka3zaHus A O0y4aroUIMXcs MO MPOXOXKICHUIO NPOMEKYTOUHOMN
aTTeCTallUU.

[Ipomexyrounas  arrectauus  OOydalolUMXCsl — NpeAycCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO auciuiuiiHe. OHa BKIIIOYAeT B
cedst:

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢dopMa ONEHKUM 3HAHWH, TOJyYECHHBIX
o0y4aromuMcsl TpU U3YYCHUU AUCHUILTHHBL, TPU BBIMOTHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAY4HO-MCCIEA0BATEIbCKUX PA0OT U MPOXOKIEHUH MPAKTUK C aTTECTALlMOHHON OLIEHKOU
«OTJIIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

[TpomexyTouHass aTTecTallds MPOBOAUTCS Ha OCHOBE (DOHAA OILEHOYHBIX CPEJCTB,
npuBefieHHoro B 1.10.3 nmanHON paboueil mporpammsl TUCHMIUIMHBL. Ha pe3yiasTupyromnryio
OIICHKY BJIMSIET KaK OTBET Ha BOIMPOC, TaK U pab0Ta 00y4aromIerocsi B TCUCHUE CEMECTPA.

CuctemMa OLEHOK NpHU IMPOBEACHUU IMPOMEXKYTOUYHOM aTTeCTallMd OCYLIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu Ilonoxkenuit «O TeKylleM KOHTPOJE YCIIEBAEMOCTH U
NPOMEXyTOuHOU arrectanuu cTyaeHToB ['YAII, oOydaromuxcss Mo mporpaMMam BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AI».



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




