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AHHOTAIUA

Huctumnnuna «IIporpammupyemble JOTHYECKHE WHTETPajbHbIE CXEMb» BXOAHWT B
o0pa3oBaTelIbHyl0 MporpamMMmy BbICIIEro oOpa3oBaHUs — IHporpammy OakajaBpuara IO
HaNpaBlIeHUIO MOATOoTOBKK/ crenuanbHocTU 14.03.01 «SnepHast sHepreTuka U TEIUIO(U3UKA»
HaIpaBJI€HHOCTU « T€XHOJOTUH YIPABJICHUS B AICPHOM dHEPreTUKey. JMCUUIUINHA pean3yeTcst
kapeapoit «Ne31y.

JucuunnuHa HaleneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMINX KOMIIETEHLIUHI!

I[IK-4 «CnocobHocTh pa3pabaThiBaTh MPOEKTHl Y3JOB  allaparoB ¢ y4eToM
c(hOpMYyJIMPOBAHHBIX K HUM TPEeOOBAHHM, MCIOIH30BaTh B pa3pabOTKe TEXHUYECKUX MPOEKTOB
HOBBIE UH(POPMAILIMOHHBIE TEXHOJIOTUN

CopnepxaHue TUCUUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSA3AHHBIX C IPOEKTUPOBAHUEM U
peannzanueld UGPOBBIX U KOMOMHUPOBAHHBIX YCTPOWCTB Ha OCHOBE IPOrpaMMUPYEMBIX
JIOTUYECKUX UHTETPAJIbHBIX CXEM.

[IpenogaBanue AMCUMILIMHBI MpeAycMaTpuUBaeT cieayroume (opMbl OpraHU3aliU
y4eOHOTro Tporiecca: JISKIHUHU, 1a00paTopHbIe padOThI, CAMOCTOSATENbHAS paboTa 00yJaromerocs,
KOHCYJIbTAINH.

[IporpaMMoOii AUCLUIUIMHBI MPEAYCMOTPEHBI CIEAYIOLUIUE BUIBI KOHTPOJIS: TEKYLIUI
KOHTPOJIb YCII€BAEMOCTH, POMEKYTOUYHAs arTecTaus B popme AudQpepeHnpoBaHHOTO 3a4eTa.

OO0mmas TpyJ0eMKOCTh OCBOCHUS IAMCIMILIUHBI COCTABISICT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHHUS 110 AUCIUIUIMHE «PYCCKUU »



1. TlepedeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHUS MO JUCIUIINHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI

C MoMeHTa MOSBIEHMSI NEPBBIX INPOrPaMMHUPYEMBIX JIOTUYECKHUX HHTETPAIBHBIX CXEM
npouwio Oosee TpuAuatu jer. Ha mpoTsKeHuu 3TOro BpeMEHH HMPOMCXOIMIIO UX MOCTOSHHOE
COBEPILECHCTBOBAHUE — CHWXKAJIUCh TEXHOJOTMYECKHE HOPMBI, YJIy4YIIAJIUCh SHEPreTHUYECKUE
II0Ka3aTeNH, BO3PACTAIM PECYPCOEMKOCTh U JIOCTHIKHMMAas IPOM3BOAMTEIBHOCTh. B Hacrosiuee
BpeMsl MIPOrpaMMHUPYEMBbIE CXEMbI IIPOYHO 3aHsUIM MECTO KaK B KauecTBE COCTABHBIX 4YacTei
amnmaparypbl, TaKk ¥ B Ka4eCTBE CAMOCTOSTENbHON MIATGOPMBI JUIs peaau3aluu HU(GPOBBIX U
KOMOMHHMPOBAHHBIX yCTpoucTB. Llenbio npenogaBanust JUCHUILIMHBL SBIsETCS] GOPMUPOBAHUE Y
00yyaroImuxcsl MpeJCTaBIeHUsI 00 apXUTEKType U NPUMEHEHMH HpPOTrpaMMUPYEMON JIOTHKH,
METOJIaX MPOEKTHUPOBAHUS YCTPOWCTB HAa MX OCHOBE; IOJIyYEHHE HABBIKOB MPOEKTHUPOBAHUS
IU(PPOBBIX YCTPOUCTB C UCIOIB30BAHUEM S3BIKOB OIUCAHUS allapaTypsbl.

1.2. JucuuruiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOH  yY9aCTHHUKAMH
00pa3oBaTeNIbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MpOrpaMMbl BICHIET0 00pa30BaHus (ajee —
OIl BO).

1.3. IlepeueHsb miaaHUpyEeMbIX pe3yJIbTaTOB O0YUYEHHS M0 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMH pe3yibratamu ocBoenus: OIT BO.

B pesynbrare u3ydeHus AUCHUILUIMHBI OOYYaroIMiCs NOJDKEH o0JsiafiaTh CIEAYIOLUIMMHU
KOMIETEHIMSIMHU WM UX yacTsMU. KoMIeTeHIMu 1 MHAUKATOPbl X JOCTH)KEHUS IPUBEJICHBI B
tabmure 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMH U UHAMKATOPOB UX JIOCTHKEHUS

Kon u
Kareropus (rpynna) Koz u HauMeHoBaHMe HHIUKATOPA JOCTHKECHUS
KOMIIETEHIINH HAHMCHOBATIHE KOMIIETEHIIUU
KOMIIETEHIINH
[1K-4.3.1 3HaeT MeTObI pa3pabOTKU ITPOCKTOB
[TK-4 CriocoOHOCTh | y3JI0B amlmaparoB C y4eTOM C(OPMYITUPOBAHHBIX
pa3palaTbIiBaTh K HUM TpeOOBaHM, C UCTIOIb30BAaHMEM HOBBIX
IIPOEKTHI Y3JI0B WH(GOPMALIMOHHBIX TEXHOJIOTUH
anmapatoB ¢ yuetom | [IK-4.Y.1 ymeer pazpabaTsiBaTh MPOEKTHI y3JI0B
c(hOpMYJIMPOBAHHBIX | alMapaToB C y4eTOM CHOPMYIUPOBAHHBIX K HUM
[TpodeccruonanpHbie | K HUIM TpeOOBaHUH, TpeOOoBaHUM, HCIIOJIB30BATh B pa3paboTKe
KOMIIETEHIINH UCIIOJIb30BaTh B TEXHUUYECKHUX IPOEKTOB HOBBIE
pazpaboTke WH(pOPMAIIMOHHBIE TEXHOJIOTHU
TEXHUYECKUX [1K-4.B.1 BnageeT MeTojaMu IPOBEACHUS
IIPOEKTOB HOBBIE pa3paboTOK MPOEKTOB y3JIOB aIIapaToB C YUYETOM
nH(GOPMaIMOHHBIE chopMyJIUPOBAHHBIX K HUM TpeOOBaHU, C
TEXHOJIOTHUHI MCIOJIb30BaHNEM HOBBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI

2. Mecto nuctuIinHbl B cTpykType OI1
JucnurnauHa MoKeT 6a3upoBaThCsl HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPY U3YYEHHUHU CIEYIOUINX AUCLIUIIINH:
— «/luckpeTHas MaTeMaTHKa»,
— «DJEeKTPOHUKAY,
— «MadpopmaTukay.
3HaHUs, MOJYyYEHHbIE NPH M3YUYEHHHM MaTepuana JaHHOM AMCLMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U MOTYT HCIOJIb30BaThCS IPU U3yUEHUU APYTUX TUCIUILINH!
— «MuxkponpoueccopHsle CpeaACcTBa KOHTPOJSA U AUATHOCTUKHY,
— «ACY ADCp,
— «KoHcTpyupoBanue npruOOpoB KOHTPOJIS U AUATHOCTUKM.

3. O0BeM U TPyAO0EMKOCTh TUCIUILTAHBI




Jlanaple 00 o0meM o0beMe MUCIUIUIMHBI, TPYJAOEMKOCTH OTICIBHBIX BHJIOB yYCOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ICHue 3TOH TPYJA0EMKOCTH TI0 CeMeCTpaM) IPeCTaBICHbI B
Tabnuite 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIINHBI

TpynoemMKocTs 10
Bun yuebHo# paboThl Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemKkocmp oucyuniuHl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoi n0020moeKu 34 34
Ayoumopusie 3anamus, BCETo 4ac. 51 51
B TOM YHCJIE:
nekrun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padotsl (JIP), (dac) 34 34
KypcoBoi mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosamenvnas paboma, Bcero (dac) 93 93
Buo npomesccymounoit ammecmayuu’. 3a4er,
mudd. 3auer, sk3amen (3auer, Hudd. 3ay, . Hudd. 3au.
K3 %) 3au.

*k
Ilpumedanue: kaHOUAATCKHUI IK3aMEeH

4. ConeprxaHue JUCITUTITUHBI
4.1. Pacnpepenenuie TpyJA0€MKOCTH JTUCHUIUIAHBI MO pa3jieiaM U BUIaM 3aHITHIM.
Paznenpl, TeMBbI TUCHUTIIIUHBI K KX TPYJIOEMKOCTh TTPUBEICHBI B TA0IUIIE 3.

Tabauna 3 — Pa3iensl, TeMbl AUCUUIIINHBI, X TPYAOEMKOCTh

Pasiesibl, TEMbI JUCIUIUTAHBI Jlexunn | 113 (C3) | JIP KIIT CPC
’ (qac) (gac) (qac) (qac) (qac)
Cemectp 6
Paznen 1. O6mue cBeaenus o [JIUC 2 2 5
Paznen 2. byneBa anre6pa. 3 15
Pasnen 3. KomOnHanoHHbIe U 4 8 25
MOCJIE/I0BATEIbHOCTHBIE CXEMBI

Paznen 4. Apxutexrypa I[TJTUC. 4 16 25
Paznmen 5. SI3piku onmicanns anmapaTypsl 4 8 23
HUroro B cemecTpe: 17 34 93
Htoro 17 0 34 0 93

[IpakTHueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
Oo0y4JaloImUMHUCA  ONpEAENCHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynymiei
npodecCUOHATIBHOMN 1 TeNbHOCTBIO.

4.2. CopnepkaHue pas3/iesioB U TEM JICKITMOHHBIX 3aHITHH.
CopepxaHrie pa3qesioB U TeM JICKIIMOHHBIX 3aHIATUN MPUBEICHO B Ta0uiie 4.

Tabnuna 4 — ConeprkaHue paszieloB U TeM JIEKIIMOHHOTO IIUKIIa




Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 OO6mme  cBeAeHHS O  NPOTPAMMHUPYEMBIX  JIOTUYECKHX
uHTerpanbHbix  cxemax  (IJIMC).  Mecro IUJIMC B
kinaccuukanuu mu@PpoBeIX MUKpocxeM. OOJacTH MpUMEHEHUS
TIJINC. OcHOBHBIE TPOU3BOUTEIH.

2 bynesa anre6pa. TaOGauiel HICTUHHOCTH U OYJIEBBI BBIPAYKEHUS.
[Moctpoenne TabnMIBI MCTHHHOCTU MO OYJIEBY BBIPAKEHHIO.
Teopembl OyneBoit anreOpbl. [lpumenenue Tteopem OyJieBoO
anreOpsl Ui yOpoIleHHus BelpakeHUi. KaHoHmueckas cymma
MUHTEpMOB.  KaHOHWYECKOH  IpPOU3BEIEHHUE  MAaKCTEpPMOB.
YrpomieHare OyJeBbIX BBIPAXKECHHI € TOMOIIBIO KapT KapHo.
MunumanbHble CyMMbl M Tpou3BeneHusi. HeompeneneHHbie
YCIIOBHSL.

3 KomOuHanoHHble M HOCIEJ0BATEIbHOCTHBIE cXeMbl. ba3oBble
nornyeckue BeHTwiM. basucet “U-HE” u “UIJIU-HE”.
KombOunanuonnsie cxembl. CHHTE3 JIOTHUYECKUX CXEM B
3alaHHOM Oa3uce. TpurrepHelif syneMeHT. TpurrepHas cxema.
CUHXpOHHBIE M  ACHUHXPOHHbIE Tpurrepbl. TaOmuubl u
auarpaMmsl - cocrtosiHuA.  llocimenoBaTenbHOCTH  COCTOSIHHM.
ITpeoOpa3oBaHue TabJIUI] COCTOSTHUM U JIOTHYECKUX JTUArPAMM.

4 Apxutekrypa [IJIUC. Apxurekrypa CPLD. ®yHkunoHaIbHBIHI
050K, Makposiueiika, OJOK BBOJa-BbIBOJA, IEPEKIIOYAIOIIAs
MaTpulla, TMaMsATh KoHurypammu. Apxutekrypa FPGA.
OcHoOBHBIE pecypchl, KOH(UTypHpyeMble JOrH4Yeckue OJIOKH,
0JIOKM BBOJA-BbIBOJA, MaMATh KoHpurypamuu, 6mounoe O3Y,
O65okM 1UGPOBOKH 0OpPaObOTKM CUTHAIOB, MHUKPOIPOIIECCOPHBIE
sapa, MEHEIDKEePhl TaKTOBBIX CHUTHaNOB. KoHurypuposanue
FPGA.

5 SI3bIkn onmcanus annaparypsl. MOJEINPOBaHUE JIOTHYECKUX CXEM.
CucTteMHbI ypOBEeHb MOJENUPOBAHHS LUPPOBBIX CXeM. SI3bIK
ormucanusa uuppossix cxeM VHDL. OcHOBHblE KOHCTPYKIHMH
A3bIKa, IIOCIENOBAaTENbHBIE W  TMapajuieJbHBIE  OINEPaTOpBI,
napawiensHbiii  onepatop PROCESS, curnansl, nHeprimoHHas
U TPaHCIIOPTHAs 3aJIepXKKU. SI3bIK OMUCaHUs LUPPOBBIX CXEM
Verilog.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATUI U UX TPYJIOEMKOCTb MIPUBEACHBI B TA0IHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHsI U UX TPYJI0EMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktuueckux | dopmel npakTudeckux | TpyloeMKOCTb, |MpaKTUYECKOH |pazaena
n/m 3aHATUN 3aHATUI (gac) MOATOTOBKH, | AMCIIUI

(dac) JIUHBI

Y4eOHBIM TITAHOM HE MPEAYCMOTPEHO

| |

Bcero

4.4. JlabopaTopHBbIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJIOEMKOCTh IIPUBECHBI B TAOIUIIE 6.




Tabauna 6 — JlabopaTtopHble 3aHATHS U UX TPYJI0EMKOCTb

Ne /1

HaunmenoBanue 1abopaTopHbIX paboT

TpynoeMKoCTb,
(dac)

MPAKTUYECKOU
MOJITOTOBKH,

N3 Hux

(dac)

No

pasnena
JIMCLINIT
JINHBI

CemMmect

po6

OcHoBBI paboTsI u
mozenupoBanus B cpeae NI Multisim
u LabVIEW

Huxn pabor «OCHOBBI
IU(PPOBON CXEMOTEXHHUKI

DneMeHThI HUPPOBBIX CXEM

SN

SN

CuHTe3 1UPPOBBIX CXE€M Ha
OCHOBE JIOTHYECKHUX BBIPAKCHUMN

SN

SN

[Tukn pabor «MoaenupoBaHue
ITJIMC B cpeae Multisimy

MonenupoBanue IIJIMC Ha
OCHOBE JIUCKPETHBIX 3JIEMEHTOB

MonenupoBanue  mHQPPOBOTO
ycTpoiictBa Ha  sseike  VHDL
(Verilog)

[Mukn pabdor «Pabora ¢ IIJINC
B cpeae LabVIEWy»

4,5

Co3nmanue mpoeKkTa B cpele
LabVIEW

Coznanne W MOJEIMPOBAHHE
IIPOrPaMMHUPYEMBIX CHETUHKOB

[TpoextupoBanue u
MO/IETTUPOBAaHUE 3alIOMHUHAIONIUX
YCTPOMCTB

IIpoexTupoBanue 51
MOJIEIIMPOBAHUE JETEKTOpa
WMITYJIbCHOM MOCJIeI0BATEILHOCTH

Bcero

34

34

4.5. KypcoBoe npoekTupoBaHKe/ BHIIOTHEHHE KYPCOBOM pabOThHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs

Bungsl camocTosTenpHOM pa6OTBI " €€ TPYAOCMKOCTh IPUBCACHBI B Ta6J'II/II_IC 7.

Tabmuna 7 — Bunbl camocToaTeabHON paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocTosTennsHOM paboThI
qac gac
1 2 3

H3ydenune TeoOpeTHYECKOro MaTepraia

60 60
qucturiaHel (TO)
[ToaroToBka K TEKyIeMy KOHTPOJIO

10 10
ycneBaemoctu (TKVY)
[TonroToBKa K MPOMEKYTOYHOMN 23 23




arrecrauuu (ITA)

Bcero: 93 93

5. [lepeueHsb yueOHO-METOAMICCKOTO 00SCIICUCHHUS

JUIS CAMOCTOSTENIEHONW PaboThl 00yUaIOMIMUXCS [0 JUCHUIUIMHE (MOJYII0)
Y4eOHO-MeTOAMYECKHE MaTepHalibl s CaMOCTOSITENIbHOM paboThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepeyeHb MeYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUI MPUBEIEH B Ta0IuUIe 8.
Tabnuua 8— [lepeueHb MevyaTHbIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

Mudp/
URL anpec

bubnuorpaduueckas ccpiika

Komuuecto
SK3EMIUTIPOB B
OudIMoTEeKE
(Kpome AIEeKTPOHHBIX
IK3EMIUTSIPOB)

https://e.lanbook.com/book/119638

[TpoexTrpoBanue MUPPOBHIX
ycrpoiict Ha [IJIMC : yueOHOE
nocobue / U. B. Yiennna. —
Cankr-IletepOypr : Jlans, 2019. —
408 c

https://e.lanbook.com/book/60987

[IpoexktupoBanue Ha [IJIMC. Kypc
MoJ10/10r0 00 : yueOHOoe
nocobue / K. Makchung. —
Mocksa : JIMK Ilpecc, 2010. —
407 c.

https://e.lanbook.com/book/181582

[TporpamMMupyemMbie TIOTUIECKHE
MHTETPAJIbHBIE CXEMBI : yueOHOe
noco6ue / H. FO. Cuporununa, O.
B. Hemomustmmit, A. U.
[ToctHukos, /1. A. Henope3oB. —
Kpacnosipck : COY, 2020. — 224 ¢

http://community.imgtec.com/
downloads/digital-design-and-
computer-architecture-russian-
edition

[udposas cxeMoTexXHUKa U
apXUTEKTypa KommbioTepa/ J3Bun
M. Xappuc, Capa JI. Xappuc. —
Morgan Kaufman; London, 2013. —
1662 c.

https://e.lanbook.com/book/60951

[IJIMC pupmsr "Xilinx": onucanue
CTPYKTYpPbI OCHOBHBIX CeMEICTB /
. A. Kaumes, M. O. Ky3enun. —
Mocksa : JIMK Ilpecc, 2010. —
230 ¢

https://e.lanbook.com/book/60992

VHDL: CnpaBouyHoe noco6ue 1o
OCHOBaM s3bIKa : yueOHoe mocodune
/ B. I1. babak, A. I'. Kopuenko, H.
I1. Tumomenko, C. ®. OUIOHEHKO.
— Mocksa : IMK Ilpecc, 2010. —
217 ¢




7. TlepeueHb MEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[Iepeuyenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB H(pOpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTH «VIHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS TUCLMILIMHBI
npuBeseH B Tabimie 9.

Tabmuua 9 — IlepedyeHb SIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU cetn «HTepHeT
URL anpec HaumenoBanue

He npenycmorpeno

8. Ilepedens nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mHpOrpaMMHOr0O 0O€CHEUEHUs,, HCIOJIb3YEeMOI0 IPH OCYIIECTBICHUU
00pa30BaTENILHOrO IpoIiecca 0 AUCLUILINHE.
[lepeyenp ucnonbp3yeMoro NporpaMMHOro obecredeHus npejacrasieH B Tadbuune 10.

Tabmuna 10— [TepedeHs nporpaMMHOTo 00eCIIedeHUS

Ne i/t HaumenoBanue
1 NI Multisim

2 Xilinx ISE mwim Xilinx Vivado

3 NI LabVIEW

8.2. [lepeuenr  MH(MOPMAIIMOHHO-CIIPABOYHBIX ~ CUCTEM,  HUCIOJB3YEMBIX  TIpU
OCYIIIECTBIEHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyenp uCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
tabmuue 11.

Tabmuua 11— Ilepedens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUUYECKas 6a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3pl, HEOOXOOUMOW Uil  OCYIIECTBICHUS
00pa3oBaTEeNFHOTO MpoIiecca 1Mo AUCHUIUIMHE, IPEACTaBIeH B Tabmuiel 2.

Tabmuna 12 — CoctaB MarepraibHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUIECKOM 0a3bI (TIpu HEOOXOTUMOCTH )

1 | JlexuuoHHas ay iuTOpUs

2 | Cnenmamu3upoBaHHAs Ja0b0paTopus 21-13

3 Crenn «FPGA Boardy»

10. OmeHouYHBIE CpeACTBA ISl POBEICHUS TPOMEKYTOTHOHN aTTeCTaIluN
10.1. CocTtaB OLIEHOYHBIX CPEICTB IS MPOBEICHUS MPOMEKYTOUHOH aTrTecTaruu
00ydJaroIuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEACHHS IPOMEKYTOYHON aTTeCTaIlluU

Bun npomexyTodHOM arTecTanuu IlepedeHb OIIEHOYHBIX CPENICTB

JuddepenurpoBanubiii 3a4éT Cnucok BOIpoCoB.




10.2. B kadecTBe KpUTEpUEB OIEHKH YypPOBHA CGHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyYalONMMHCS TPUMEHSETCsT S-0ajuibHasi IMIKajia OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas mpuBejeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BAThCS
100-6amnmpHast ~ mIKaja ~ MOMYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu oLeHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIIETSHLIUHI

OrleHKa KOMIIETEHINHU .
5 o LILNast LKA XapakTeprcTrKa C(hOPMUPOBAHHBIX KOMITCTCHITUIA
— oOyuatomuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
Marepuan,
— YBEPEHHO, JIOTHYHO, ITOCJICJIOBATEIILHO U TPAMOTHO €T'0 M3JIaracr;,
COTILHON — ONmMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU JIUTEPaTyphI,
CGATTCHON TECHO TPUBSI3bIBACT YCBOCHHBIC HAYYHBIC MOJOXKEHHS C MPAKTUIECKOM
JIeATEITLHOCTBIO HAIIPaBJICHUS;
— yMeJio 00OCHOBBIBAET U ApTYMEHTHUPYET BBIJIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— CBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHITHIA.
— 00y4Yaromuics TBEPIO YCBOWI MPOTPAMMHBIN MaTepraj, TPaMOTHO U
[0 CYIIeCTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHI,
«XOPOIION — HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEH; y
— YBS3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
«3aYTCHO»
HaIPaBIICHUS;
— apTyMEHTHPYET Hay4YHbIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJBI U 000OIIECHMS;
— BJIQJICET CUCTEMOM CTICIIMAIM3UPOBAHHBIX TOHSITHH.
— oOyuaromuiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
M0 CYIIECTBY M3JaraeT ero, OMHpascCh HAa 3HAHUS TOJLKO OCHOBHOMU
JTUTEPaTypHI,
— JIOIyCKaeT HeCYIIECTBEHHbIE OMMOKH U HETOYHOCTH;
«yJIOBIICTBOPUTEITLHOY .
CGATTOHON — UCTIBITBIBACT 3aTPYJHEHUS B IMPAKTUYCCKOM TPHUMCHEHUW 3HAHUI
HATPABIICHUS;
— c1ab0 apryMEHTHPYET HAayUHBIE MMOJI0KECHHUS,
— 3aTpyAHsIeTCs B (GOPMYJIUPOBAHUHU BBIBOJOB M 000OIICHUH;
— YAaCTHYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHM.
— oOyJaromuiicss He YCBOWJI 3HAYUTEIHONH 4YacTH MPOrPaMMHOTO
MaTepuana;
— JIOIyCKaeT  CYyIIECTBEHHbIE  OMMOKKM W  HETOYHOCTH TP
«HEYIOBJICTBOPHUTEITEHOY .
e SATTCHON paccMOTpeHHH MTPOOJIEM B KOHKPETHOM HAIPABIICHUY; }
— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He (hOPMYJIUPYET BHIBOJOB M 00OOIIECHHUH.

10.3. TumoBbie KOHTPOJLHBIC 33JaHUS WIIM UHBIC MATEPUAJIBL.
Bormpocs (3amaun) 11 SK3aMeHa rpeacTaBieHsl B Tabmuie 15.

Ta6nuia 15 — Borpocs! (3agaun) 1715 9K3aMeHa

Kon

Ne i/ [lepeuens BompocoB (3a1au) A HK3aMEHa
WHJMKATOpa

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompocsr (3amaun) auis 3aueta / mudd. 3aueTa npepacraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adeta / qudd. 3ayera

\ Ne /i \ ITepeuens BonpocoB (3anau) auis 3adeta / mudd. 3auerta \ Kon




WHJIMKATOpa

1 Cdopmynupyiite onpenenenue [JINC. [1K-4.3.1

2 Kakue pecypcest I[IJIMC aBnsitoTcst mporpaMmupyemMbiMu? I1IK-4.V.1

3 Yem IIVIMC ornuuaroTcs OT MUKPOIIPOLIECCOPOB U IIK-4.B.1
MHKPOKOHTPOJJIEPOB?

4 Uewm [TJIMC oTimuaroTcst OT 3aKa3HBIX MUKPOCXeM? I1K-4.3.1

5 [lepeuncaure ocHoBHbIe 0baacTu npumenenus TIJINC. [1K-4.Y.1

6 UYro Takoe mporpamMmmupyemblie cucteMbl Ha kpuctaie? Kakue | [1K-4.B.1
peCypChl OHM coepxkKar?

7 HazoBute ocHoBHBbIe pecypebl IIJIMC apxurektypst CPLD. [1K-4.3.1

8 Uro Takoe pyHkuuoHanbHbIH 010k? KakoBo ero Haznauenne? | [1IK-4.V.1
Ilepeuncaure ycTpoiicTBa, BXOAAIIME B COCTaB
(GYHKIIMOHATIBHBIX OJIOKOB.

9 Uto Takoe Makposiueiika, KakoBO €€ Ha3HaYeHue? [1IK-4.B.1
[Iepeuyncnnre ycTpOUCTBa, BXOIAUIUE B COCTAB MAKPOSTYEEK.

10 Kakum o6pazom mist [TJIMC apxutextypsl CPLD coxpansiercss | I1K-4.3.1
¢aiin kouduryparmu?

11 Kak obecnieunBaeTcs B3aMMOICHCTBHE MEXTY [IK-4.Y.1
(GYHKIMOHATIBHBIMU 0JI0KaMu?

12 C nomouipro Kakux pecypcoB mnporpammupyrorcs coequnenus | [1K-4.B.1
MEX/1y JIOTHYECKUMU 3JIEMEHTAaMU BHYTPHU (PYHKIIMOHAIbHBIX
0110KO0B?

13 UYro Takoe 6;10k BBOJa-BhiBoAa? KakoBbl ero pyHkmun? [1K-4.3.1

14 Kakumu BugamMu KoHTakToB Kopmyca pacnoniaratot [TJIMC [IK-4.Y.1
apxutektypsl CPLD?

15 Kakwue yctporicTBa nociyxunu npororunom FPGA? I1K-4.B.1

16 UeMm oTnmyaetcsa <ocTpoBHas™> apxutekrypa FPGA ot I1K-4.3.1
apxutekTypsl ASMBL?

17 [Tepeuncnure ocHOBHBIE BUIBI pecypcoB FPGA. I1K-4.Y.1

18 N3 kakux ycTpoicTB cocTouT KoHGuUrypupyemsii sjornueckuii | [1K-4.B.1
010K?

19 Kax na FPGA peanusyercs BblunciaeHHe KOMOMHAIIMOHHBIX [1K-4.3.1
byHKIMA?

20 Kakwue 3a1auu penaroTcs ¢ oMo 0JIOKOB BBO/Ia-BBIBOJIA [IK-4.¥.1
FPGA ?

21 Yro Takoe OaHK BBOIa-BLIBOIA? T[IK-4.B.1

22 UYro Takoe TpaccupoBouHble pecypcbl FPGA? Kak onun [1K-4.3.1
OpraHu30BaHbI?

23 Ha xakux ycTpoiicTBax peanu3yroTcs IporpaMMHpyeEMble [IK-4.Y.1
coenuaenus FPGA?

24 Uewm oTnmyaroTcs TPaCCUPOBOYHBIE PECYPCHI IS [IK-4.B.1
pacrpocTpaHeHHs TAKTOBOT'O CUT'HAJIa OT PECYPCOB OOIIETo
Ha3Ha4YeHUs?

25 N3 gero cknanpiBaeTcs 3aA€pKKa paclpOCTPAaHEHHs CUTHAJIA I1K-4.3.1
o FPGA?

26 UYro coboii mpexacraBiseT mamsaTh KoHurypammu FPGA? [1IK-4.Y.1

27 Kaxk pacnonoxxenst Ha FPGA 6moxku O3Y? KakoBsl ux I1K-4.B.1
BO3MOKHOCTH U Cepbl MPUMEHEHHS?

28 Kak pacnonoxensl Ha FPGA Gnoku nudpoBoit 06paboTku I1K-4.3.1
curHasnos? Kakue ycTpolicTBa BXOJST B MX COCTaB?

29 Kaxkue Buibl MUKPOIIPOLIECCOPHBIX siiep MoryT pacnonararecs | [TK-4.V.1




Ha FPGA?

30 Kakue (pyHKIMY BBITOTHSAIOT MEHEIKEPHI TAKTOBBIX IIK-4.B.1
CUTHAJIOB?

31 Hazosure pexumsl koHpurypuposanusi FPGA. Uem onn [1K-4.3.1
OTJIMYAKOTCS APYT OT Apyra?

32 Uem oTimyaroTcs A3bIKM OIMCAHUS allapaTyphl OT S3bIKOB [IK-4.Y.1
IpOrpaMMHpPOBaHUs?

33 W3 kakux pazgenos cocrout VHDL-onmcanue ycrpoiicrsa? [1K-4.B.1
UYro onuchIBaeTCs B KQXKJIOM U3 Pa3/ienoB?

34 Kakue Bubl nopToB 00b€KTa MOTYT OBITH O0OBSIBICHBI? [1K-4.3.1

35 Kak opopmisiercs pazaen apxutektypbl VHDL-onucanus? [IK-4.Y.1

36 Kakwne npenonpenenéHHple TUIIBI CYIIECTBYIOT B SI3BIKE [1K-4.B.1
VHDL? I'ne conepKUTCsl UX ONUCaHue?

37 Oxapakrepu3yiite Tun std_logic. I'ne conepxuTcs onrcanue I1K-4.3.1
9TOro TMHa?

38 Kaxkue ctunm onrcanus udpoBbIX YCTPOHCTB [IK-4.V¥.1
npenycmarpusaeT si3plk VHDL? Yem oM oTiinyarorcs?

39 Oxapakrepusyiite oneparop process. [Ipu ucnosib3oBaHun [1IK-4.B.1
KaKOT'0 CTWJISI OIIMCAHUs YCTPOMCTB OH UCIIOJIBb3YeTCs ?

40 Oxapaxkrepusyiite onepatop component. [Ipu ucnonszosanuu | I1K-4.3.1
KaKOT0 CTHJISI OTIMCAHUS YCTPOMCTB OH MCIIOJIb3YETCS?

41 Yro takoe 6ubanoTexa B s3pike VHDL? [IK-4.Y.1

42 Uro Takoe naker B si3pi1ke VHDL? [1K-4.B.1

Ilepeuenp TeM Ui KypcCOBOIO IPOEKTUPOBAHUS/BBIIOJHEHUS KypcOBOH pabOThI
MpeICTaBiIeHbI B Tabmuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KYpCOBOTO IPOEKTUPOBAHHUS/BBIIIOJIHEHHUSI KYPCOBOI pabOTHI

Ne 11/ [TpumepHBIil TepeyeHb TeM TSl KypCOBOTO MPOSKTHPOBAHNS/BBITIOTHEHUS
B KypcoBOH paboThl

Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

Bompockl st mpoBeneHUsT TPOMEXKYTOUHOW aTTeCTallMd B BHJE TECTUPOBAHUS
MpecTaBiIeHbI B TabmwuIe 18.

Tabnuna 18 — IlpuMepHbIi nepeyeHb BOIIPOCOB AJIsi TECTOB

Kon

Ne /it [IpuMepHBIii mepeyeHb BOIIPOCOB ISl TECTOB
HMHJUKATOpa

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOY4YaloUIUXCsl 3a09HON (OPMBI
oOydeHus, mpecTaBiIeHbI B Ta0mwuie 19.

Tabmuma 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne /i [TepedeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuanbl,  ONpPEACIAIOIIME  HPOLEAyphl  OLIEHUBAHMS
MHAMKATOPOB, XapaKTEpU3YIOIUX JdTanbl (OPMUPOBAHMS KOMIETEHLMH, coaepxkarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernmameHTHpyrOmMX MOPSAAOK MU MIPOLEAypY
NPOBEICHUS TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH U TIPOMEKYTOUHOW aTTECTAMU O0YYaroIInuXCs
I'VAIL




11. Meroanueckue yka3aHus i1 00y4YarOIIMXCs 0 OCBOCHHIO AUCITUTUTHHBI

11.1. Meroauueckue yka3aHus JUisi OOy4YaroOIIUXCS IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuania .

OcCHOBHOE Ha3HAYEHME JIEKIMOHHOIO MarepHuanga — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIoKeHHe ydeOHoro Mmartepuasa. Ha3zHaueHue COBpeMEHHOW JEKIMH B
paMKax JIMCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMAIUIO MO TEME, & B OCBOCHHUU
(GyHIaMEHTaJIbHBIX NpoOJeM TUCHMIUIMHBI, METOJOB HAayYHOro IIO3HaHMSA, HOBEWIIMX
JOCTHKEHUIM HayuyHOU MbIciu. B ydueOHOM mporecce JeKIusi BBIMTOJIHIET METOJO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHON 00JIacTH 3HaHus, €€ MpoOieMbl, AAaeT LEeJIbHOE NPEACTaBICHUE O IUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUAIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOEHUU 00YYaIOUIMMCs JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPEAEIAETCS LEIEBOM YCTAHOBKON K Ka)KJJ0M KOHKPETHOU TEME;

— IOJIy4€HHE OIbITA TBOPYECKON pabOTHI COBMECTHO C IIPENOJABATEIEM;

— pasBuTHe TNPO(EeCCHOHANBHO—IENOBBIX  KAauyecTB, JIOOBHM K TpPEAMETy H
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBIILIJICHUSL.

— MOsBJIEHUE HEOOXO0MMOro MHTEpeca, HEOOXOAUMOTO Il CAMOCTOSATEILHOM PadoThI;

— TIIOJY4YEHUE 3HAHUH O COBPEMEHHOM YDOBHE DAa3BUTUS HAyKU U TEXHUKU U O
NPOTHO3€ UX Pa3BUTHs HA OIMKaNIINE TO/bI,

— Hay4yuTCsl MeToAu4YecKd oOpalaThiBaTh MaTepuai (BBIACNATH TIJIABHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B Pa3IMUYHBIX
bopMyIIHpOBKax);

— IOJIy4Y€HHe TOYHOI'O IOHUMaHMs BCeX HEOOXOAUMBIX TEPMUHOB U NOHATHI.

JlekuMoOHHBI MaTepua’d MOXKET CONPOBOXKAATHCS JIEMOHCTpAaLMEN  CIIalI0B U
UCIIOJIb30BAaHUEM pa3/laTOYHOrO MaTepuaja IpU IPOBEIECHUU KOPOTKUX JUCKYycCHH 00
0COOEHHOCTSIX MPUMEHEHHUS OTJENBbHBIX TEMATHK 10 JUCIUIUIMHE.

CrpyKTypa npeaocTaBiacHus JEKIHOHHOIO MaTepuaa:

— KOMMEHTApHUU K NPEIbIIyIIeH JIEKIIMA U OTBETHI HA BOSHUKILINE BOIIPOCHI;

—  M3JI0’KE€HHE HOBOTO MaTepuala [0 pacCMaTpUBAEMOH TEME;

— JIEMOHCTpalus NPUMEpPOB MPAKTUYECKOTO IPUMEHEHHSI pACCMOTPEHHOIO MaTepHaa,

—  OTBETHI Ha BOIIPOCHI, BO3HUKILINE B IIPOLECCE JIEKLIUU.

Jlnst pa3BUTHS y CTYACHTOB HABBIKOB CaMOCTOSTENIBHOIO OBJIAJICHUS TEOPETHYECKUM
MaTepHaioM psAJ T€M JUCLUIUIMHBI Ha JEKIMOHHBIX 3aHATHAX MOXKET JaBaTbcs 0030pHO, UTO
IIPEII0JIaraeT UX CaMOCTOSATENBHOE AETAIbHOE U3yYCHHUE.

11.2. MeTtoanueckie yKazaHUs ISl OOYYalOLIMXCS TO BBIMOJHEHHIO JIAOOpaTOPHBIX
pabor

B xone BeimonHeHus 1a00OpaTOpHbIX pPadOT oOydaromuiics JODKEH YIayOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKU, OBIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCTIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKONW OOYyYaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOIPUATUN.

BrimonHenue 51abopaTopHbBIX paboT OO0yyaromMMCs SIBISETCS HEOThEMJIEMOW YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpENesseMON Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecreynBaroIluM pelIeHUe CIeIyoIUX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

— TIpHOOpETeHHE HABBHIKOB HCCIICAOBAHHUS MPOIECCOB, SBJICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIINHBL,

— 3aKpeIUICHHE, PA3BUTHE M JETalM3alMs TEOPETUYECKUX 3HAHWM, IOJyYCHHBIX Ha
JEKLUSAX;



— TIOJIy4eHUE HOBOW MH(POPMALIUU 110 U3yYaeMOoil TUCIUILINHE;
— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHONM  paboTel ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3amanne u TpeOOBaHUS K MPOBEACHHIO Ja00OPaTOPHBIX padboT

[IpoBenenne nabopaTOpHBIX pabOT pETIaMEHTHPYETCsl MpaBUJIAMHM OXpaHbl TpyJda M
TEXHUKH O€30MMacCHOCTH, YTBEpXKIEeHHbBIMU pekTopoM ['YAIIL. 3amanue Ha BBINIOJHEHHE
7a00paTOpHBIX paboOT OmpenenseTcss MpernojaBaTeieM B COOTBETCTBHHM C  HACTOALICH
nporpaMMoil  aucuuiUinHbl  «lIporpamMmmupyembie JIOTUYECKHUE UWHTETpalIbHbIE CXEMbD» U
yueOHbIM 1uiaHoM HarpasieHus 14.03.01 (meToauyeckue yka3aHus MPUBEIEHBI B AJIEKTPOHHBIX
pecypcax kadeapbi)

Crpykrypa u ¢popma oTueTa o 1abopaTopHOi padboTe

Otyer o maGopatopHOil paboTe (UMKIE padoOT) AOMKEH COIAEPXKATh CIEAYIONINE
00s13aTeNIbHBIE Pa3/IeIbl:

e THTYJbHBIN JIUCT;

e IIEJIb BBIIIOJHEHHUS 1a00OPaTOPHOM paboTHI;

e KpaTKOE M3JI0KEHHE CYTH MPOBOAMMBIX IKCIIEPIMEHTOB;

o Ppe3yJbTaThl 3KCIIEPUMEHTOB B BU€ TalH1L, JIOT-(hailioB, CKPHHILIOTOB, I'paHKOB;

e BBIBOJIBI 110 JTaOOpaTOPHOI paboTe.

Jomnyckaercss ogopmiieHHE O0Iero oTryera Mo JabopaTOPHOMY KypCy IMOJA €AWHBIM
TUTYJIBHBIM JINCTOM, IPU 3TOM Kaxk[as oTnaeibHas paboTa (UMKI) O(OpMIISETCS OTAEIbHBIM
paszzesom.

TpeboBanust k ohopMIIEHUIO OTYETA O JIabopaTOpHOU padoTe

Odopmiienne otueta o aabopaTOpHOIl paboTe JOIKHO COOTBETCTBOBATh TPEOOBAHUSAM
opopmienus TekcTtoBblx ToKymMeHTOB 'OCT 7.32-2017 u HopmaTuBHBIM AokyMmeHTam ['YAII
(https://guap.ru/standart). TIpenmnouTHUTEIBHBIM SBJISETCS UCIOJIb30BaHUE (OpMara JOKYMEHTOB
cormacHo 'OCT P MCO/M3K 26300-2010.

11.3. Meroaudeckue yKa3aHus I 00yYarOIIUXCs IO TPOX0KICHUIO CaMOCTOSTEIIBHON
paboThI

B xone BBIOMHEHUSI CaMOCTOSITEIHPHOU PabOThI, 00yYaIONIUICS BHITIONHAET PaboTy Mo
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMpEMNojaBaTesi, HO 06e3 ero HernocpeaCTBEHHOTO
y4acTHsl.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, caMOCTOsATeIbHas padoTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO PaboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOydaromierocst GopMupyercs
1esaecoo0pa3Hoe MmIaHupoOBaHUE Pabovyero BpeMeHu, KOTOPOE MO3BOJISIET UM Pa3BUBATh yYMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUM MPUOOpETaeMbIX 3HAHWI, 00eCreunBaeT BBICOKUU
YPOBEHBb YCIIEBAEMOCTH B TIEPHOJ OOYYCHHS, IOMOTAaeT TMOJYyYUTh HABBIKA TOBBIIICHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MeroaudyeckuMy ~ MaTepHalaMH,  HAIMpaBJISIONIMMH  CaMOCTOSITEIBHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

— y4eOHO-METOMYECKHUI MaTepuall Mo JUCIUILIUHE.

11.4. Meroanueckue yKazaHus Ui OOYYAIOIIUXCS TO TPOXOXKACHHUIO TEKYIIETO
KOHTPOJIS YCTIEBAaEMOCTH.

Texymuil KOHTPOJIb YCIIEBAEMOCTH IIPEAYCMATPUBAECT KOHTPOJb KauecTBa 3HAHUMI
00y4Jaronuxcs, OCyIIECTBISIEMOTO B TEUCHHE CEMECTpa C IIENIbI0 OICHUBAHUS XO0Jla OCBOCHUS
JTUACIIUILINHEIL.

Texkymmuit  KOHTpPOJIb  YCIIEBA€MOCTH MOXET TPOBOAUTHCA B (opme ompoca
(TecTupOBaHUs) IPU MIPOBECHUH JIEKIIMOHHBIX 3aHSATHI WM TIO0 PE3yJIbTaTaM 3alUThl OTYETOB O
71a00paTOPHBIX paboTax.



11.5. Metoauueckue ykazaHHs A 0OyYalOLIUXCS MO MPOXOXKIECHHUIO MPOMEXYTOUHOM
aTTeCTalUN.

IIpomexxyTounass  arrectanust  OOydaromMXCsl  IpeJyCMaTpUBaeT  OLIGHUBaHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YJIbTAaTOB 00y4YeHHs MO IucuuIuiMHe. OHa BKIIIOYAET B
ceOst:

— nuddepeHIUpOBaHHbIM 3a4eT — 23T0 (opMa OLEHKHM 3HAHUHM, TOITYYEHHBIX
00y4armuMcs IpU U3YYEHUH JUCLMIUIMHBL, IIPU BBIIOJHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIEJOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTALMOHHON OLIEHKOM
«OTIMYHO», «XOPOIIO», «yAOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBLHOY.

[TpomexxyTouHass arTecTalusi MPOBOAUTCS Ha OCHOBE (DOHJIA OLEHOYHBIX CPEICTB,
npuBegeHHoro B 1.10.3 nmanHOW pabodeil mporpamMMbl ITUCHUILIMHBL. Ha pesynbTupyromryto
OLIEHKY BJIMSIET KaK OTBET Ha BOIIPOC, TaK M paboTa 00yyaromerocsi B TEYCHUE CEMECTpa.

Cucrema OLIEHOK IpH IPOBEIECHUU MPOMEKYTOUHOM AaTTECTAl[MM OCYLIECTBISETCS B
coOoTBeTCTBUM C TpeboBanusiMu [lonokenuit «O TekymieM KOHTpOJE YCHEBAaEMOCTH U
IpOMEXYTOUHOHN arrectanuu cryaeHToB ['YAIL, oOydaromuxcst mo mporpaMMam BBICILIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIGHKM KadecTBa y4eOHOW paboThl
ctynentoB B 'Y Ally.



Jluct BHeCeHUs U3MEHEHUH B pabouyIo IpOrpaMMy JHUCHUIUIMHbI

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

IToamuces BHecHIEro
M3MCHEHHS

Coneprkanue U3BMEHEHUIA U TOTIOTHEHUI

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

IMoamuce
3aB.
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