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AHHOTaUs

Hucuunnuna «[IporpaMMmupyembie JIOTMYECKHE WHTErpalbHbIE CXEMbI» BXOAUT B
00pa3oBaTeNbHYI0 MPOrpaMMy BBICHIETO O0pa3oBaHMsl 10 HAMpaBJICHUIO MOATOTOBKH/
cnennanbHocTd 11.03.01 «PagumoTexHuka» HampaBiIE€HHOCTH «PaluOTeXHHYECKHE CpEeACTBa
nepeaayn, npueMa u 00paboTKH CUTHANOBY. JuciuruimHa peanusyercs kapeapoi «Ne22y.

JlucuuniauHa HalejaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

OIIK-4 «CnocoOeH MNpUMEHATh COBPEMEHHBIE KOMIBIOTEPHBIE TEXHOJOTHH  JUIS
MOJTOTOBKA TEKCTOBOM M KOHCTPYKTOPCKO-TEXHOJOTHYECKONW JOKYMEHTAllMd C Y4YeTOM
TpeOOBaHUI HOPMAaTUBHOM JTOKYMEHTALIUN

CopepxaHue IUCHUIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSA3AHHBIX C H3yYCHHEM
COBPEMEHHOM METO/J0JIOTUN pa3padOTKW M CPEACTB pealu3alil  yCTPOHCTB 1H(pOBOi
00pabOTKH CUTHAJIOB C UCHOJIB30BaHUEM MHUKPOCXEM MPOTrPaMMHUPYEMOH JIOTUKH.

[IperonaBanne AUCHUIUIMHBI IpPEIyCMaTpUBACT cleaylomue (OpMbl  OpraHU3aIUH
y4eOHOTO Tporiecca: JICKIUH, JIJa0opaTopHbIe pabOThI, CAMOCTOsITEIbHAS Pab0oTa CTyICHTA.

IIporpaMMoil IUCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHJIbI KOHTPOJS: TEKYLIUHN
KOHTPOJIb YCTIEBAEMOCTH, TIPOMEKYTOUHAs aTTecTanus B popme 1udPpepeHImpoBaHHOTO 3a49eTa.

OO0miast TpyA0EMKOCTh OCBOEHUS JAUCIUIUIMHBI COCTaBISIET 6 3a4eTHBIX €AMHHIBI, 216
4acoB.

S3bIK 00yUYeHUS IO JUCIUILTUHE KPYCCKHMA »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE
1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI
Lenpio mpenogaBaHuss TUCIUILIMHBI SBISETCS MPOAODKCHHUE M YTIIyOJNCHUE H3YUYCHHS
CXEMOTEXHUKH yCTPOMCTB HHU(PPOBOH OOpaOOTKM CHUTHAJIOB, M3YYCHHE TEOPETUUECKUX
BOTIPOCOB, CBSI3aHHBIX C METOJOJIOTHEH MPUMEHEHHUS MHKPOCXEM MPOTPAMMHPYEMOMN JIOTHKH,
OCBOEHHE TeXHOJIOruu mpoekTrupoBaHusa yctpocts LIOC ¢ ucnonbzoBanuem [JIMC.

1.2. JlucuuminHa BXOAMWT B COCTAaB 00513aTE€IBLHON YacTH 00pa30BaTeIbHOM MPOTpaMMBbI
BhIcIIero oopazosanus (naee — OI1 BO).

1.3. IlepeueHb muaHUPyEMbIX pe3yIbTaTOB OOYUEHHUS 110 AUCLUILIUHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3ynbratamu ocsoeHus OI1 BO.

B pesynbraTe u3yueHUs AUCUUIUIMHBI OOyYalOUIUIiCS TOJDKEH 00JiagaTh CIeAYIOUIMMU
KOMIIETCHIIMSIMU WJIA UX 4acTAMU. KOMIETeHIIMN U MHIUKATOPBI UX JTOCTHKEHUSI IPUBEACHBI B
tabnune 1.

Tabmuna 1 — [lepeuens KOMIETEHIINN U MHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymma) Kon n Kon n naumeHnoBaHue WHIUKAaTOpa
KOMITETEHIIUH HAHMCHOBAHME JOCTH>KEHHS] KOMIIETEHIIUN
KOMITETCHIIUH
OIIK-4.3.1 3HaTh COBpEMEHHBIE
WHTEPAKTUBHBIEC TPOTPAMMHBIE KOMIUIEKCHI
OIIK-4 Cnocoben JUJISL BBITIOJTHEHHS M PEIAKTUPOBAHUS
NIPUMEHSTh TEKCTOB, M300paKEHUH U YepTekKeit
COBpPEMEHHbBIE OIIK-4.VY.1 yMeTh UCIOIB30BAThH
KOMITbIOTEPHBIE COBpPEMEHHBIE CPEJICTBA aBTOMATU3AI[UU
TEXHOJIOTHH IS pa3pabOTKU U BBIMOTHEHUS
OBienpodeccHOHANbHbIE MO/rOTOBKH KOHCTPYKTOPCKOU TOKYMEHTAllUH; §
KOMITETEHIIH TEKCTOBOM U HPOEKTHPOBATE PELICHHE KOHKPETHOH
KOHCTPYKTOPCKO- 3a/1a4¥ MPOEKTa, BEIOMPAsi ONTUMATbHBIN
TEXHOJIOTHYECKON crocob ee peleHus, HCX0s U3
JOKYMEHTAIUU C JIEHCTBYIOIIMX MTPABOBBIX HOPM U
y4eTOM TPeOOBaHHI | UMEIOIINXCS PECYPCOB U OTpPaHUYEHUN
HOPMAaTUBHOM OIIK-4.B.1 B1aners COBpEMEHHBIMU
JIOKYMEHTaIu1 MPOrPaMMHBIMH CPEICTBAMHU MOATOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTHUECKOU
JIOKYMEHTaIu1

2. Mecro aucuumuivHebl B cTpykType OI1

JucuumirHa MOKeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYaIOIIUMHUCS
IPY U3YYEHUHU CIICAYIOIIMX JTUCIMUIIINH:

— «Marematuka. MaTeMaTHUECKUM aHAIH3,

— «PaanoTexHUUECKUE LIETTH U CUTHAIBIY,

— "OnekTpoHuka"

— "CXeMOTEeXHUKa aHAJIOTOBBIX IEKTPOHHBIX YCTPOMCTB"

— "Lludpossie ycTpoiicTBa"

3HaHUs, TOJYYCHHbIE NPU HM3YYCHUU MaTepuana JaHHOW NIUCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TaK U MOT'YT UCIOJIb30BATHCS MPU U3YUEHUU IPYTUX TUCLUILINH:

— «lIponieccopel  mmppoBoit  00pabOTKM», a TakXKe BBIMOJHEHUH BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI.




3. OOBEM H TPYJOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmeM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboTHI 1O AUCUUIUIHHE (U paclpeielIeHIe dTOW TPYJOEMKOCTH IO CeMeCTpaM) MPEACTaBICHBI B
Tadmmie 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIMITIIHHEI

Bt yueGHoi paGoTh! Beero TpyoeMKOCTB 10 CEMeCTpam
Ne7 Ne8
1 2 3 4
Oowan mpyooemxkocmas OuUCYUNIUHDL, 6/ 216 4/ 144 2/ 72
3E/ (uac)
AyoumopHnuie 3anamus, BCEro vac. 28 18 10
B TOM YHCIIE:
nexuuu (JI), (gac) 10 10
npaktuueckue/cemunapckue 3ansatus (I13), ]
(dac)
nabopaTtopHbie padoTs (JIP), (yac) 10 10
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 9 9
Camocmoamenvnas paboma, Bcero (dac) 179 117 62
Buo npomesxxcymounoit ammecmayuu: 3ayer, OK3, Hudod. 3au.
mudd. 3auger, sx3amen (3auer, Audd. 3a4, | Hdudd. OK3
DK3.%*%*) 3au.,

*x

IIpumMedaHue: kaHAMIATCKUIA SK3aMEH

4. ConepxaHue AUCIUIUIMHbBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCHUILIAHBI IO pa3feiaM U BUIaM 3aHSATHM.
Pa3nensl, TeMBl TUCHUTIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabIUIE 3.

Ta6muma 3 — Pa3nensl, TEMbI TUCIUTUTMHBI, UX TPYJI0EMKOCTh

Pa3z[em>1 TEMBI JTUCITUITIINHBI HGKHI/IH I3 (C3) JP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 7
Pasnen 1. Beenenue 2 37
Pazgen 2. ITNIMC 1-ro noxkoaeHus 4 4 40
Paznen 3. [IJIUC 2-ro u 3-ro noKoJIeHUM. 4 4 40
Htoro B cemecTpe: 10 8 117
Cemectp 8
Paznen 4. [IpoextupoBanue ycrpoicts LHOC ¢ 10 62
ucnonb3oBanuemM CAITP Quartus 1
Hroro B cemectpe: 10 62
Htoro 10 8 10 179

4.2. CopaepxkaHue pa3/iesIoB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IHIE 4.

Ta6muia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pazaena HasBanue u comepxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHITHI
1. Bexerue 1.1 PerpocrexktuBa pa3BUTHS IUPPOBOH CXEMOTEXHHKH U
' MPEJNOCHUIKM BO3HUKHOBEHHSI MHUKPOCXEM HIpOrpaMMUpPYyeMOi




JIOTUKH

1.2 Knaccupukanuss IUIMC no mnokoneHWsM, MO THITY, IO
CTENEHU UHTEeTpaluu

1.3. Knaccudukarus [IJIMC o kpaTHOCTH POrpaMMHUPOBAHUS.
1.4, ®usuveckue wuHTEpPEUCHI U  MPOTOKOJBI  OOMEHa
uHpopManuei.

1.5 CgoiictBa u Bo3moxHocTu [IJIMC. O6mact mpuMeHEHHS
IJINC.

2. IINIUC 1-ro mokoneHus

2.1. IIporpammupyemsie sormdeckue Marpunbl  (ITJIM).
O06o6mieHHast cTpykTypHasi cxema. OCHOBHBIC XapaKTEPUCTUKH.
CxemMoTexHUYEeCKasl peanu3aiusi MOHTaXHbBIX omepanuid "N" u
"NIJIA"

2.2. IlporpamMmupyeMble JOTHYECKHE MaTpulbl. Pacmmpenue
(YHKIMOHATBHBIX BO3MOXHOCTEH.

2.3. IIporpammupyemass  MarpuyHas  Jjoruka  (IIMJI).
CpaBHUTENBHBIN aHANU3 MOAXOM0B K IpoeKkThpoBaHuio LY Ha
[TJIM u IIMJL

2.4. Ob6oramenue (yHKIIMOHATBHBIX BO3MOXKHOCTeW IIJIM wu
[TMJIL.

2.5. bazoBeie marpuunsle kpuctawisl (BMK). Knaccudukarms,
NMOHATUSL 0a30BOM suelku W (QyHKIUOHATBHOW stuciiku (D),
oubmuoreka @S, mnpuMep KOMIOHEHTHOro cocrtaBa b,
CTPYKTYpPhl KaHaJbHBIX, OecKaHaIbHBIX W OnouHbix BMK,
napamerpsl BMK.

3.

INDIMC 2-ro m 3-ro
IOKOJIEHUH.

3.1. CioxHble NOPOrpaMMHUPYEMBIE JIOTUYECKHUE YCTPOMCTBA
(CPLD). OGoOmenHast  cTpykTypHas cxema. Ilonsarue
dbyHkroHansHOTO O510Ka. CTpyKTypa Makpostueiiku. CTpykTypa
IporpaMMUpyeMoOil  MaTpuipl  MexcoenuHeHuil. CTpykrypa
0JIOKa BBOJa-BBIBOIA.

3.2. [IporpamMMupyemblie MOJIH30BATEIEM BEHTWJIBHBIE MATPHIIBI
(FPGA).  O6o6mennass  crpykrypa.  KoHdurypupyemoie
JIOTHYECKUe OJIOKU pa3HON 3epPHUCTOCTH.

3.3. Texunonorusa JTAG. Ha3smauenwme, OCHOBHas KOHIICIIIUS,
peXHMBI Pa0OTHI, CXeMa SYEWKH TPAHUYHOTO CKAaHWPOBAHUSA,
untepderic JTAG, TpaHCIOPTHBIM MEXaHHW3M, YCTPOHCTBO
yIpaBICHUS TPAaHUYHBIM CKAaHHUPOBAHUEM, PEKUMBI TPAHUYIHOTO
CKaHHPOBAHMUSI, KOMaHbl TPAHUYHOTO CKAHUPOBAHUSI.

3.4 Cucremsi-Ha-kpucrtamie (SoC). Kmaccuduxamnms. OcHOBHBIE
xapaktepucTuku. Hard-sapa, eguHHIBI  HMHTEIIEKTYalbHOM
cobcrBenHoctu (IP-smpa) - firm-sinpa u soft-sapa.

3.5. IlepcniektuBbl pazButus. Cuctems "System-in-Pocket".

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

Ne
1/

TeMbl MpakTUYECKUX
3aHATHN

Ne
. | TpymoeMKocCTb, | pa3aeiia

DOpMBI MPAKTHUECKUX 3aHATHIH PYyA »| pasa
(uac) JIUCIIATI

JIMHBI

Cemectp?

1 | Cxemorexnuka IIJIUC 1-ro | Pemenue 3anau, pasoop cxem. | 4 | 2




TIOKOJICHUS
1 | Cxemorexnuka [IJIMC 2-ro | Pemenue 3ama4, pa3dop cxem. 4 3
TIOKOJICHUS
Bcero 8

4.4. JlabopaTopHbIe 3aHATHS

TeMbl 1a00paTOPHBIX 3aHITHI M UX TPYAOEMKOCTh IPUBECHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
Ne HaunmenoBanue 1abopaTopHbIX paboT Tpynoemkocts, | pasaena
/11 (dac) TIUCIIAI
JIHBI
Cemectp 8
1 3nakomctBo ¢ CAIIP Quartus. Co3nanne mpoekTa B 4 4
rpau4ecKoM pelakTope.
2 3nakomcTBO ¢ CAIIP Quartus. KoMnuisiiusa mpoekra. 2 4
HccnenoBanue mapamMeTpoB JIOTHYECKOTO CHHTE3A.
3 3uakomctBo ¢ CAIIP  Quartus. Hccnemoanue 4 4
penakTopa (U3MYECKOTO pa3MmeleHus. Bepudukanus
IPOEKTA.
Bcero 10
4.5. KypcoBoe npoeKTHpoBaHHe/ BEIIOTHEHHE KYPCOBOM pabOThHI
VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO
4.6. CamocrosiTenbHast paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboOTHI M €€ TPYIOEMKOCTh MPUBEIEHBI B Tabnu1e 7.
Ta6muia 7 — Buasl caMOCTOSITENIBHOM PaOOTHI M €€ TPYIO0EMKOCTh
Buna camocrostenpHOM pabOThHI Bzzzo’ Cemectp 7, uac Cemecrtp 8, Hac
1 2 3 4
H3ydeHue TeopeTHuecKoro MmaTepuania
107 52
nuctuiuiuabl (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegepata (P)
[TonroroBka K TeKyIeMy KOHTPOJIIO
ycneBaemoctu (TKY)
Jomamnaee 3amganune (/13)
KontponbHsie paboTsl 3a04ankoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM
10 10
arrectaiuu (I1A)
Bcero: | 179 117 62




5. IlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS

JUTSL CAMOCTOSITEIILHOM pabOThI 00YJAIONTUXCS TI0 TUCIUILTAHE (MOIYITIO)

Y4eOHO-MeTOIMYEeCKHE MaTepHallbl JUIsl CAMOCTOSTEILHONH PabOThl O0YYarOIUXCsl yKa3aHbl B

n.a. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YU€OHBIX M3TaHUI
[lepedyeHpb neUaTHBIX U 3JEKTPOHHBIX YUeOHBIX U3/IaHUH MPHUBEICH B TaOIuIIE 8.
Ta6mmia 8— [lepeueHp meyaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

Mudp/
URL agpec

bubnuorpaduueckas ccpiika

KomuectBo 3x3eMIuIsipoB B
OubmoTexe
(KpoMe AJIEKTPOHHBIX IK3EMILTSIPOB)

004(075)
V27

YrpromoB, Erenntii [1aBnoBuu. [udposas
CXeMOTeXHHUKa : yueOHoe mocodwue / E. I1.
YrproMoB. - 2-¢ u3f., nepepad. u go. - CII0.
: BXB - Iletepbypr, 2007. - 782 c. : puc. -
bubmuorp.: c. 761 - 766. -IIpeam. ykas.: c.
767 - 782. - ISBN 5-94157-397-9 : 179.10 p.
- ISBN 978-5-94157-397-4

74

004.4 Y97

Voiikepau, [x. @. [IpoekTupoBanue
U(POBBIX YCTPOUCTB [ TeKCT : DIEKTPOHHBIN
pecypce] : [Yuebnuk]. T. 1/ Ix. ®.
Vaiikepau; [lep. ¢ anrn. E. B. Boponos, A. JI.
Jlapum. - [Iporp. - M. : Iloctmapkert, 2002. -
543 c. : puc. + 1 1. ont. auck (CD-ROM). -
(bubnmoTeka COBpeMEHHOM AJIEKTPOHUKH ). -
Cucrem. tpeboBanus: [Tpui. :CD-ROM-4X.
- bubnuorp.: c. 528 - 529. - ISBN 5-901095-
12-X

004 V97

Voiikepau, [x. @. IIpoekTupoBanue
U(POBBIX YCTPOUCTB [ TeKCT : DIEKTPOHHBIN
pecypce] : [Yuebnuk]. T. 2 / JIx. ®.
Vaiikepau; [lep. ¢ anrn. E. B. Boponos, A. JI.
Jlapum. - [Iporp. - M. : [Tloctmapkert, 2002. -
543 c. : puc. + 1 1. ont. auck (CD-ROM). -
(bubnmoTeka COBpeMEHHOM AJIEKTPOHUKH ). -
Cucrem. tpeboBanus: [Tpui. :CD-ROM-4X.
- bubnuorp.: c. 528 - 529. - ISBN 5-901095-
12-X

004.4(075)
rol

I'pymBuikuii, Poctucnas

Hropesuu. [IpoekTupoBaHue CUCTEM Ha
MHUKpOCXeMax ¢ IporpaMMUpyeMon
cTpykTypoii [Tekcr] : yaeOHOE mocobue / P.
N. I'pymBunkuii, A. X. Mypcaes, E. I1.
YrproMoB. - 2-¢ u3f., nepepad. u gor. - CII0.
: BXB - Ietepbypr, 2006. - 736 c. : puc. -
bubmuorp.: ¢. 723 - 728 (71 nass.). - [Ipeam.
ykas.: ¢. 729 - 736. - ISBN 5-94157-657-9

30

004(075)
92

CxeMOTexXHHUKa 3IEKTPOHHBIX

cucreM: Lludpossie ycrpoiicTBa [Teker] :
yueOnuk / B. W. boiiko, A. H. I'ypxuii, B. 5.
Kyitkos u ap. - CII6. : BXB - IletepOypr,
2004. - 497 c. : puc., Taba. - bubauorp.: c.

25




493 - 496 (56 Ha3B.). - ISBN 5-94157-466-5

004.4 C 60 | Conoswes, Banepuit 15
Bacunbesuu. [IpoextupoBanue 1mudpoBbIx
CHCTEM Ha OCHOBE MPOTPAMMHPYEMBIX
JIOTUYECKUX WHTErpajibHbIX cxeM / B. B.
ConoBsbeB. - 2-¢ u3l., crep. - M. : ['opsiuas
munus - Tenekom, 2007. - 637 c. : Tabm., puc.
- (CoBpemeHHast 3eKTpOHUKA). - bubmmorp. B
KOHIIE TJ1aB. - [Ipenm. ykas.: c. 625 - 630 . -
ISBN 5-93517-043-4

[IpoexTupoBanue MUGPOBBIX YCTPOMCTB HA
IUINC B CAIIP Quartus 11 : [ DnexTpoHHbBIN
pecypc] : MeToInYecKue yKa3aHus K
BBITIOJTHEHHIO JTabopaTtopHbIx padot / 1O. E.
Aracdonona [u ap.] ; C.-Iletep6. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHHUS. - DIEKTPOH.
TekcToBbIe JaH. - CIIO. : M3a-Bo I'VAII,
2017. - 122 c. - Cucrem. TpeGOBaHUs:
ACROBAT READER 5.X. - 3ary. ¢ TUTYyII.
JKpaHa. - b. 11.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn « THTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB uH(pOpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUII OCBOCHHUS TUCHUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb 3NEKTPOHHBIX O0pPA30BATEIBHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»
URL anpec HaumenoBanue

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp TpPOrpaMMHOrO OOECIEYCHHS, HCIOIb3YyEMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MpOoIiecca M0 AUCIUITIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAMMHOT0 obecrieueHus npeacTasieH B Tadnure 10.

Ta6mmma 10— [Mepeyersr mporpaMmMHOTO 0OeCIieueHUs

Ne i/t HaunmenoBauue

Quartus II Prime Lite Edition (free license)

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX npu
OCYIIECTBIICHUN 00pa30BaTEILHOTO MPOIIecca MO AUCIUILUINHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
tabmume 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHUYECKas 6a3a




CoctaB  MaTepHaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON Ui  OCYILECTBIICHUS
00pa30BaTeNBLHOTrO Mpoliecca M0 AUCHUILINHE, IPeACcTaBiIeH B Tabnuuel?2.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHIUUECKOH 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOTUMOCTH )

JlekunoHHas ayuTopust

2 | Jlabopatopus 1iuppoBoit CXeMOTEXHUKH 22-08

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTtaB OILICHOYHBIX CPEACTBAJISI TPOBEIACHUS MPOMEKYTOUYHOM aTTECTalUHU
o0yyJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB VISl TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bua npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOpOCOB K AK3aMEHY
JuddepeHurpoBanHbIi 3a4ET CnHcok BOIpOCOB K 3a4eTy

10.2. B kauecTBe KpHUTEpPHUEB OLCHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYJaronuMHUC TPUMEHSETCS S-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopas mpuBefeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCHOIB30BATHCS
100-6amnpHass  mIKaja — MOJYJbHO-PEUTHHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpaBHUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI cpOPMHUPOBAHHOCTH KOMIETCHIUH

OreHKa KOMITETEHITUH

Xapakrepructrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiuIbHAs IKaIa PaKTep bopmrp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ TPOTPAMMHBIN
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIIbHO U TPAMOTHO €I0 U3J1aracr,

— ONMUpAasCh HA 3HAHUS OCHOBHOW W JIONIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJOKECHUS C TIPAKTHICCKOM
ACATCIIbBHOCTBIO HAITPABJICHUSA

— yMelio 000CHOBBIBAET M ApPTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;

— JIENAeT BBIBOALI U 00OOIIEHUS;

— cBOOOHO BJIAJICET CHCTEMOM CIICMAIM3UPOBAHHBIX IMMOHSITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0yyaronuiicss TBEpI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
MO0 CYHIECTBY M3Jaraer €ro, OINUpasiCh Ha 3HAHUS OCHOBHOM
JIUTEPaTypHhI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTUYECKOW JEATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIENAaeT BBIBOALI U 00OOIIEHUS;

— BJIAJICET CUCTEMOM CIIEIIUATIN3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYILECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA TOJbKO OCHOBHOM
JUTEPATYPHI;
«YIIOBJICTBOPUTEIILHO» | — JIOIYCKAaeT HECYIIECTBEHHBIE OIMOKN U HETOYHOCTH;

«3aYTEHO» — HCTIBITBIBACT 3aTPyJHEHHUS B TMPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HalpaBJICHUS;
— c11a00 apryMeHTUpPYET Hay4HbIE MTOJIOKEHMS,;
— 3aTpyaHsiercs B GOPMYIMPOBAHUHU BHIBOJIOB M 0000IICHNUH;




OreHKa KOMITETEHITUH

XapakrepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0aiuIbHAs IKaIa PaKIep (bop

— YaCTU4YHO BJIaACCT CHCTEMOM CIICIUAJIM3UPOBAHHBIX MOHSTHH.

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacCTH TMPOTPaMMHOTO
MaTepuaa;

— JIOIYCKaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTH  TIpHU
paccMOTpeHHH Mpo0ieM B KOHKPETHOM HaIllpaBlICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTUPOBATh Hay4HBbIE ITOJI0KEHMS;

— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIE 33AHUS UM UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) Ui sK3aMeHa MpeacTaBiIeHb! B Tadbnure 15.
Tabmuna 15 — Bompocs! (3agaun) U1 9K3aMeHa

Ne i/ ITepeyens BonpocoB (3a1a4) 11sl SK3aMeHa
1 [Iporpammupyembie  jormueckue  uHTerpaimbHbie  cxembl  (IIJIMC):
Omnpenenenue, Ha3HAYCHHE, O0Iasi XaPAKTEPUCTHUKA, OCHOBHBIC MTAPAMETPBHI.
2 [Iporpammupyembie  jormueckue  uHTerpaimbHbie  cxembl  (IIJIMC):

Knaccudukanmm (2 CTpykTypel) TIO  CTENEHH  CIOXKHOCTH (IO
ApXUTEKTYPHBIM MPU3HAKAM) - 110 TIOKOJIEHUSIM U IO THILY

3 [Iporpammupyemble  soruueckue  uHTerpanbHble  cxembl  (IIJIMC):
Knaccugukaius no ypoBHIO MHTErpaluu

4 [Iporpammupyemble  soruueckue  uHTerpanbHble  cxembl  (IIJIMC):
Knaccugukanus no tuny namsaTu

5 [Ipocteie  mporpammupyembie  joruueckwe  ycrpoiictea  (ITIIJTY):
OO6o6mieHHass cTpykTypHas cxema. OOmasi XapaKTepUCTHKA, OCHOBHBIC
napameTpsl

6 IIpocteie  mporpammupyembie  Joruueckue  ycrpoiictea  (ITTIIY):

[Iporpammupyemsie norudeckue matpuilsl (IIJIM) - Haznauenue OydepHbIX
KackanoB, cxeMbl marpuny 1 u MJIN, cxeMoTeXHMKa MOHTaKHBIX Ollepalui
Ha TTJI-anemenTtax Ha npumepe peanuzanuu JTHD-pyskimn.

7 [Ipocteie  mporpammupyembie  Joruueckue  ycrpoiictea  (ITTIIY):
Pacmimpenne  (QyHKIMOHANBbHBIX  BO3MOXKHOCTEH  MPOrpaMMHUPYEMBbIX
nornueckux wmarpur, (IIJIM) 3a cuer peanu3anuu CKOOOYHBIX (HOpM
nepekouaTenbHbIX QyHKIuMi (¢ mpumepom). HapammuBanue (pacmmpenue)
[TJIM.

8 [Ipocteie  mporpammupyembie  joruueckwe  ycrpoiictea  (ITIIJTY):
Muxkpocxemsl nporpammupyeMoit marpuunoit soruku (IIMJI) - obmas
XapaKTePUCTUKA, CTPYKTYypa, cpaBHeHue ¢ [1JIM.

9 IIpocteie  mporpammupyembie  Joruueckue  ycrpoiictea  (ITTIIY):
OOoramenne (yHKIMOHAIBHBIX BO3MOXKHOCTEH - IPOrpaMMHUPOBaHUE
BBIXOJTHOTO Oy(epHOro Kackajaa, IpUMEHEHHE JBYHAIPABICHHBIX BBIBOJIOB,
BBEJICHUE HJIEMEHTOB naMsITH, HCIOJIb30BaHUE pazaensemMbIxX
KOHBIOHKTOPOB.

10 bazoBeie matpuunbie kpuctauiel  (BMK):  OOGmas  xapakTepucTHka,
knaccu¢ukanum, cpauenue ¢ [IMJI u I1IJIM. Mneonorus npoeKkTUpOBaHUS
ycTpoiictB Ha BMK.

11 bazosrsie matpuunbie kpuctauibl (BMK): Tlonstus 6a3oBoii sueiiku (bS) u
dbyaknuonansHOM stueriku (D). 2 moaxona k popmupoBanuto coctaBa bi.




bubnuorexa ®S1. [Tapamerpst BMK.

12 bazoBeie Mmatpuunbie kpuctamuiel (BMK): KananbHble, OeckaHaiabHBIE H
0JIOUHBIE CTPYKTYpHI. nepudepuiinpie 1 MaTpuuHbie 0azoBbie suciiku (1B
u MBS).

13 CnoxHbie Tporpammupyemsie Jiormdeckue ycrpoiicta (CITIY): OOGmas
XapaKTePUCTHUKA. IIpumep CTPYKTYPHOU CXEMBL. Crpykrypa
dbyHKMoHaILHOTO Os10Ka (DB).

14 CnoxHbple  mporpammupyemsle  jorudeckue  ycrpoictea  (CIUIVY):
Makposiueiika B coctaBe CIUIY. biok BBoa-BeIBOAA.

15 [Iporpammupyemble mojb30BaTeneM BeHTWIbHbIe MaTpuisl (IIIIBM):
O6mas xapaktepuctuka. OcHOBHBIE ocoOeHHOCTH. KoHburypupyemsie
noruueckue 010ku (KJIB).

16 [Iporpammupyembie mosib30BareneM BeHTWIbHble Matpuilsl ([TIIBM):
[Mpumep peanuzamuu cxem B Oasuce «2M-HE» Ha Menko3epHHCTBIX
KOH(HUTYpUPYEMBIX JJOTHYECKUX OJIOKAX.

17 [Iporpammupyembie Toib30BaTelieM BeHTHIbHbIEe MaTpuiel ([TTIBM):
Ucnonb3oBanne KJIb cpenHell 3epHUCTOCTM Ha  MYJIbTHIUIEKCOPAX.
Waeosnorus 1 npumMep MCIOJIb30BaHUS.

18 [Iporpammupyembie mojb30BaTeneM BeHTWIbHbIe MaTpuisl ([IIIBM):
Ucnonp3zoBanue kpymHoszepHucthix KJIb wHa Ha ocnoe IITI3Y (LUTS).
Wneonorus u npuMep UCIOJIb30BAHUS.

19 Nutepdetric JTAG u TeXHONIOTHS TPAaHUYHOTO CKAHUPOBAHUS: HA3HAYCHUE,
OCHOBHAs KOHIICTILIMS, CTPYKTYypa anmnapaTHbIX cpeacTB untepdeiica JTAG,
PEXUMBI TPAHUYHOTO CKAHUPOBAHUS

20 Wntepdeiic JTAG u TexHOJOTHS TPAaHUYHOTO CKAaHMPOBAHUS: s4eiKa
rpaangHoro ckanupoBanus (BSC), ympapisiomuye CUTHaIbl TPAHHUYHOTO
CKaHHUPOBAHMSI, TPAHCIIOPTHBIM MEXaHU3M.

21 Nutepdetic JTAG u TeXHOIOTHS TPAaHUYHOTO CKAHUPOBAHUS: CTPYKTYpa
YCTPOMCTBA yIPaBJIEHUSI TPAHUYHBIM CKAHUPOBAHUEM.

22 [TJINC 3-ro mokonenus: «CUCTEMbI-Ha-KPUCTAILIS) - 001Iast
XapaKTEpUCTHKA.

23 ITJINC 3-ro mokonenus: Hard-snpa, firm-siapa, soft-sapa.

24 [TJINC 3-ro mokonenusi: OqHOPOAHBIC U OJIOYHBIE «CUCTEMBbI-HA-

KPHUCTAJLIIC).

Tabmuma 16 — Bom

Bomnpocs! (3agaun) uis 3adera / nud¢. 3auera npencrabiaeHsl B Taduuie 16.

pocHI (3a7aun) Juist 3adeta / nudd. 3auerta

Ne i/t

ITepeuenp BonpocoB (3aau) 1 3a4yera / nudd. 3ayera

O6001IEeHHBIN AITOPUTM MPOCKTUPOBaHUs ycTpoiicTB Ha [TJIVC.

CAIIP ¢upmsbr Altera Quartus. Obmiast XapaKTepUCTHKA MaKeTa

CAITIP ¢upmbr Altera Quartus. DTamnsl cO31aHUS POCKTA

CAIIP ¢upmer Altera Quartus. CpescTBa onrcaHusi IPOEKTa

CAIIP ¢upmer Altera Quartus. CpencTBa BepupHUKaIIMA TPOSKTA

CAITIP ¢pupmer Altera Quartus. bubnrorexka GyHKIIMOHAIBHBIX MOTYJICH

N[N N[ PR|W N —

CAIIP ¢upmer Altera Quartus. Co3ganme mpoekTa B TpaduuecKoM
penakrope. Mepapxus npoekra

o]

CAIIP  ¢upmbr  Altera  Quartus. CoeawHEHHS  DIIEMEHTOB U
(YHKIIMOHATBLHBIX MOJTYJIEH C TIOMOIIBIO KOHTAKTOB, IIIMH U HMEH

CAIIP ¢upmer Altera Quartus. Pegaktop BpeMEeHHBIX TUarpaMm

10

CAITIP ¢upmer Altera Quartus. DTanbl KOMIHIAIAA TPOEKTA

11

CAITIP ¢upmer Altera Quartus. [TapamMeTpsl TOTHYECKOro CHHTE3a




12 CAIIP ¢upmbr Altera Quartus. DyHKIIMM W BO3MOXKHOCTH peIaKToOpa
(U3HYECKOTO pa3MelIeHUs

13 CAITIP ¢upmer Altera Quartus. DTamsl MOACITUPOBAHHUS ITPOCKTA

14 OnemenTsl s1i3pika VHDL: kittoueBble c10Ba M MICHTH()UKATOPHI

15 OnemenTsl s361ka VHDL: cmMBoIBI, TMeHa

16 OnemeHnTts! si3p1ka VHDL: rpynnel, uncia.

17 CtpykTypa TekcToBoro onucanus sizbika VHDL: oOmmas ctpykrypa

18 CrtpykTypa TekcToBoro onucanus si3bika VHDL: nexmapanust OuGiamorex

19 CrpykTypa TekcroBoro onucanus si3bika VHDL: nexnapanus ENTITY

20 Crpyktypa TekcroBoro onucanus s3pika  VHDL:  pgexmapanms
ARCHITECTURE

21 CrpykTypa TekcToBoro onucanus sizbika VHDL: nepeMeHHbIe 1 CUTHAJIBI

22 CtpykTypa TekcToBoro onucanus si3bika VHDL: Tunsl JaHHBIX

23 Crpyktypa TekctoBoro omnucanus s3bika VHDL: BelpaxkeHus u ux
WHTEpIpeTaIys B IU()POBOM YCTPOICTBE

24 Crpykrypa TekcroBoro onucanus sizpika VHDL: onucanue cTpykTyp

25 CrpykTypa TekcToBOro onucanus sizbika VHDL: onucanne noseaeHus

26 CrpykTypa TekcTtoBoro onucanus s3bika VHDL: mnapannenbHble u
MOCJIeI0BATENbHBIE ONEPaTOPhI

[lepeuenr TeM nns KypCcOBOTO MPOEKTUPOBAHUS/BBIOIHEHUSI KYypCOBOM pabOThI
MpEeJICTaBICHbI B Ta0uie 17.
Ta6mmma 17 — [lepedyenp TeM 1Jisi KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJHEHUS KypPCOBOM pabOThI

Ne /i1 [IpumepHbIi TepeyeHb TeM Ui KypCOBOTO IPOEKTHPOBAHUS/BBITIOIHEHHS
B KYpPCOBOM pabOThI

He npenycmorpeHno

BOHpOCBI JUIA HpOBeﬂeHHH HpOMC)KyTO‘IHOfI arrecraqii B BHUOC TGCTI/IpOBaHI/IH
MpeICTaBICHBI B TaOmie 18.

Ta6muia 18 — [IpumepHsIii TepedeHs BOIPOCOB ISl TECTOB

No i/t IIprMmepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (hOpMBI
00ydJeHus1, TpeICTaBIICHBI B Tabymie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIME  MPOLEAYphl  OLEHUBAHUSA
UH/MKATOpPOB, XapaKTepU3YIOIIUX d3Tanbl (OPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax ['YAIIL, pernameHTUpyOIUX NOPSAOK M MPOLERYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTalluu O0ydaroIuxcs
I'VAIL

11. Meronuueckue yka3aHus sl 00yJarOIIMXCs 0 OCBOCHHIO JUCITUTITMHBI

11.1. MeTtonuueckne yKazaHUs g OOYYArONIMXCS 10 OCBOCHHMIO JIGKIIHOHHOTO
Marepuana.




OcHOBHOE Ha3Ha4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U SICHOE H3JI0KEHHME ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKLMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALIMIO MO TEME, a B OCBOCHHH
(GyHAaMEHTaIbHBIX NpPOOJEM JUCHMIUIMHBI, METOJOB HAy4yHOrO IO3HaHMSA, HOBEHIIMX
JOCTIDKEHUH HaydyHOH MbIciu. B yueOHOM mporiecce JeKIUs BBIMOIHSAET METOHO0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHUs, €€ MpoOJIeMbl, JaeT LEJIbHOE MpEeICTaBlIeHHE O IUCIMILIMHE,
MIOKa3bIBAECT B3aUMOCBS3b C IPYTUMU JUCLHUIIIIMHAMH.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00YyYaIOUIMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEIOCTHBIX, B3aMMOCBSA3AHHBIX 3HAaHUH, YPOBCHb
KOTOPBIX ONpPEAEIIIEeTCS LeJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4€HHE OIbITa TBOPUECKOM pabOThI COBMECTHO € MPENOJaBaATEIEM;

— pa3BUTHE NPOPECCHOHANBHO-JIENOBBIX  KAayecTB, JIOOBM K MpeaMeTy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIIICHHUS.

— TIOSIBIIEHHE HEOOXOAMMOro MHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITETTLHOU PabOThI;

— TIOJy4YyeHHE 3HAaHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKHM U O
IPOTHO3€E UX pa3BUTH Ha OJIKaIINeE TOJIbI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATh TJIABHBIE MBICIU U
IIOJIOKECHUSA, IPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  PA3IHMYHBIX
dopmynHupoBKax);

— TOJIy4eHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKUMOHHBI MaTepual MOXKET CONPOBOXKIATbCA  JIEMOHCTpalUMed CIaigoB U
UCIOJIb30BaHUEM Da3aTOYHOI0 MaTepuajla IpH IPOBEIEHUH KOPOTKMX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENBbHBIX TEMATHK MO JUCHUIUINHE.

CrpyKTypa NpenoCcTaBieHHs JEKIMOHHOIO MaTepraa:

11.2. Meronuveckue ykasaHus Ui OOy4aroIIMXCsS IO BBIMOJHEHHIO JaOOpaTOPHBIX
pabor

B xozme BeImonHEHHS J1a0OpaTOpHBIX paboT oOyyaromMics IOJKEeH YIrIyOuTh H
3aKpeNuTh 3HAHUS, MPAKTUYECKHE HABBIKW, OBJAJE€Th COBPEMEHHOW METOJUKON U TEXHUKON
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTUKOH OO0Yy4arolerocs.
Brimonnenune 1abopaTtopHbIX pabOT COCTOUT M3 IKCHEPUMEHTAIbHO-MPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne nabopaTopHBIX pabOT OO0ydarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCLMIUIMHBI, OIpeNenseMoil y4eOHbIM IUTAaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEIYIONUX OCHOBHBIX 33/1a4 00y4Yarouierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMUSA TIPOLIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOM JUCIUIINHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JETalu3allisl TEOPETHMUYCCKUX 3HAHHWM, MOJYYEHHBIX Ha
JCKIHSIX;

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 N3y4aeMOU NUCIUILUIMHE,

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSATEIBHOM  paboTel ¢ Ja0OpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3agaHue U TpeOOBAaHMUA K IIPOBEACHHIO JJA0OPATOPHBIX padoT

Ilepen  BbIMOJMHEHHWEM  JIAOOPATOPHBIX  pabOT  CTYAEHT  JOJDKEH  U3Y4YUTh
COOTBETCTBYIOIIMK TEOPETHYSCKUH MaTepHall, a TaKXKe IMOJYYUTh Yy TPEroaaBaTeis
WHANBUAYAIbHOE 3a/JlaHhe, KOTOpOE€ OH OyAeT BBHIMONHATH B MPOIECCEe MPOBEIACHUS
nabopaTopHOH PabOTHI.

Crpykrypa u dopma oTdyeTa 0 sadopaTopHoil pabore




Otuer o maboparopHOil paboTe MOKEH COAEpKATh CBEICHUS, WIUTFOCTPUPYIONIUE
BBITIOJITHEHHE CTYJIECHTOM J1abopaTopHOl paboThI: Ienbh pabOThI, OMUCAaHWE JTAa0OpPATOPHOMU
YCTaHOBKH, UHANBHUIYAILHOE 33/IaHUe, TPOIIECC BHITIOTHEHHS paObOThI, pe3yIbTaThl H3MEPEHUH,
HEOOXO/IMMBIE PACUEThI, BBIBOJIBI.

TpeboBanust k ohopMIIEHUIO OTYETa O JIabopaTOpHO paboTe

bnaHk TUTYIBHOTO JHCTa OTYETa O J1abopaTopHOM paboTe pacronoxkeH Ha caiite ['YAIL
http://guap.ru/guap/standart/titl_ main.shtml. Otder momxeH ObITH OdGOpPMIIEH IO MpPaBHIIAM
0 OpMIICHHS TEKCTOBBIX JTOKYMEHTOB B cooTBeTcTBUU ¢ ['OCT 7.32-2017.

11.3. Meronuueckue yka3aHus A 0OYYaOUIUXCS 10 MPOXOKIACHUIO CAaMOCTOSTEILHOM
paboTsl

B Xoze BBINOJHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIiCS BBITOTHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IIpEroAaBaresisi, HO 0e3 ero HemocpeICTBEHHOro
Y4YaCTHA.

st oOydvaroruxcsi Mo 3a04Hoi ¢opme OOydeHHs, cCaMOCTOSATENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporecce BBITIOJIHEHHUS CaMOCTOSITENHHOW paboThI, y oOyuaromerocs (Gopmupyercs
nesnecooOpasHoe MiIaHUpoBaHUE pabouero BpEMEeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPHOOpETaeMbIX 3HAHUM, 00eCreurnBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, IOMOTaeT TIOJXYYUTh HABBIKM IOBBIIICHHS
poeCCHOHAITBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOMIMMU  CAMOCTOSITENIbHYIO — paboTty
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa Mo TUCIHUILINHE;

— METOIUYECKHE YKa3aHHUS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.4. Meronuueckue YyKazaHus s OOYYaIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAaET KOHTPOJIb KayeCTBA 3HAHUM
00y4aroIuxcsl, OCyLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEIbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

Texymuil KOHTPOJNb OCYHIECTBIIACTCS IO Ppe3yNbTaTaM BBINOJHEHUS M 3aIIUTHI
71a00paTOpHBIX padoT.

11.5. MeTtonuueckne yka3aHUs I 00YYaIONMIUXCS TI0 MPOXOKIACHUIO TPOMEKYTOUHOM
aTTeCTaIUU.

[IpomexyrouHas  arTectauus  OOydalolIUMXCsl — MpeAycMaTpUBAaeT  OIICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIHHBIX PE3yIbTaTOB O0y4YeHHs MO auciurumae. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYYEHHBIX OOydYalomMMCs B IpoLecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOW paboThl, CIOCOOHOCTH
OPUMEHSTh WX JUIS PEIICHUs MPAKTUYECKUX 3aJad. DK3aMeH, KaK MPaBWJIO, MPOBOAMUTCS B
NEepUOJ HK3aMEHALlMOHHOM CECCHM W 3aBEpPIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHHO», «HEYIOBIECTBOPUTEIHHOY.

— muddepeHIMpoBaHHBI  3a4eT — 23TO (¢GopMa OICHKH 3HAHWH, TMOTYyYEeHHBIX
o0y4aromuMcsl IpU U3YYEHUU AUCLUUILINHBI, MPU BBIMOJIHEHUN KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEIHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OIIEHKOU
«OTJIIMYHOY, «XOPOIIO0Y, «yIOBIETBOPUTEIHLHOY, «HEYI0BICTBOPUTEIHLHO.



Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOUYHOM aTTECTallMM OCYIIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBanmsmu [lomoxkernit «O TekymeM KOHTPOJIE YCIIEBaeMOCTH U
IPOMEXyTOuHOU arrectauuu cTyfaeHToB ['YAII, oOywaromuxcs HO NPOrpaMMBbl BBICIIETO
obpazoBarus» U «O MOAYTLHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThI
crynentoB B I'YAII». Kpurepun onieHok yka3zaHsl B Ta01. 14.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.

kaenpoit




