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AHHOTAIUA

Huctunnuna «IIporpammupyemble JOTHUYECKHE WHTETPajbHbIE CXEMb» BXOAHWT B
o0pa3oBaTelIbHyl0 MporpamMMmy BbICIIEro oOpa3oBaHUs — IHporpammy OakajaBpuara IO
HaIlpaBJICHUIO MOAroTOBKY/ creruanbHOCTH 13.03.02 «DaeKTposHepreTuka 1 JIeKTPOTEXHUKA
HaIPaBJIECHHOCTH «DJIEKTpoMexaHuKkay. JluciuminHa peanusyercs kadeapon «Ne31y.

JlucuuiuinHa HauesneHa Ha (P OpMUPOBAHUE Y BBIITYCKHUKA CIIETYIOIUMX KOMIIETCHIIUMI!

[IK-2 «CnocoOHOCTH ydacTBOBaTh B IUIAHMPOBAHUM, TOJATOTOBKE, 00pabOTKe
pe3yJIbTATOB HKCHEPUMEHTOB U KOHCTPYHUPOBAHUU KOMIIOHEHTOB 00BEKTa MpOo(ecHruoHaNbHOM
JeSITeTTLHOCTHI

CopepxaHue JUCUUILIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPOCKTHPOBAHUEM
U peann3anueil nu(QpoBBIX M KOMOMHHPOBAHHBIX YCTPOWCTB HAa OCHOBE NPOTPAMMHUPYEMBIX
JIOTUYECKUX UHTETPAIbHBIX CXEM.

[IpernonaBanne IUCHMIUIMHBI TPEAyCMATPUBAET ClEAyIoUIHe (OpMbI OpraHU3aluu
y4eOHOro mpoiiecca: JIeKIUH, 1a0opaTopHble paboThl, caMOCTOATEIbHAs paboTa 00yYaromerocs,
KOHCYJIbTaIUH.

[IporpaMMoii AUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOUIME BUABI KOHTPOJIA: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B popme audPpepeHIInpOBaHHOTO 3a4eTa.

OO6mas TpyJOE€MKOCTh OCBOEHHUSI AUCLMILIUHBI COCTaBIisAeT 4 3a4eTHhIX eAuHuLbl, 144
qaca.

S3bIK 00yUeHuUs IO JUCIUIUINHE KPYCCKUM »



1. TlepedeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHUS MO JUCIUIINHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI
C MOMeHTa MOSIBIEHUS MEPBbIX MPOrPaMMHUPYEMBIX JOIMUECKUX MHTETPAIbHBIX CXEM IPOILIO
6onee Tpuauatu Jser. Ha mOpOTSDKEHUMM 53TOr0 BpPEMEHHM MPOUCXOIWIO HMX IOCTOSHHOE
COBEPILECHCTBOBAHUE — CHWXKAJIUCh TEXHOJOTMYECKHE HOPMBI, YJIy4YIIAJIUCh SHEPreTHUYECKUE
II0Ka3aTeNH, BO3PACTAIM PECYPCOEMKOCTh U JIOCTHIKHMMAas IPOM3BOAMTEIBHOCTh. B Hacrosiuee
BpeMsl MIPOrpaMMHUPYEMBbIE CXEMbI IIPOYHO 3aHsUIM MECTO KaK B KaueCTBE COCTaBHBIX dacTel
amnmaparypbl, Tak ¥ B KaueCTBE CAMOCTOSTENIbHON IIaT(OpMBbl JUIs peanu3anu LU(POBBIX U
KOMOMHHMPOBAHHBIX yCTpoucTB. Llenbio npenogaBanust JUCHUILIMHBL SBIsETCS] GOPMUPOBAHUE Y
o0yyaromxcsl MpeJacTaBieHUss 00 apXUTEKType M NPUMEHEHHHM MPOrpaMMHUPYEMON JIOTMKH,
METOJIaX MPOEKTHUPOBAHUS YCTPOWCTB HAa MX OCHOBE; IOJIyYEHHE HABBIKOB MPOEKTHUPOBAHUS
HU(PPOBBIX YCTPOUCTB C UCIOIB30BAHUEM SI3BIKOB OIMCAHMSA allapaTyphl.

1.2. JucuuruiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOH  y4aCTHHKAMH
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 OOyYaroIUics NOJDKEH 00JIafaTh ClEAYIOIIMMU
KOMIETEHIMSIMU WM UX yacTsMU. KoMneTeHMu 1 MHAUKATOPbl UX JOCTH)KEHUS IPUBEJICHBI B
tabmure 1.

Tabauna 1 — [lepedyeHp KOMIETEHIMI U UHAMKATOPOB UX JIOCTHKEHUS

Konun
Kareropus (rpynna) Koza u HaumeHoBaHMe HHIUKATOPA JOCTHKECHUS
KOMIIETCHITHH HauMEHOoBaH1e KOMTICTCHITHH
KOMIIETEHIINH
[1K-2 Cnoco6nocts | I1K-2.3.1 3HaTh METOBI U CPECTBA
y4acTBOBAaTh B TUTAHUPOBAHMSI U OPTaHU3AI[UH OIBITHO-
TUTAHUPOBAHHH, KOHCTPYKTOPCKHX Pa3pa0dOTOK U MPAKTUICCKUX
MOJrOTOBKE, AKCIIEPUMEHTATBHBIX UCCIEAOBAHUN; METOIBI
00paboTke MIPOBEICHUS YKCIIEPUMEHTOB M HAOJIOICHHH,
[TpodeccrnonansHbie | pe3yabTaToOB 00001eHus 1 00padoTk HHHOPMALIUU, B TOM
KOMTICTCHITHH SKCIIEPUMEHTOB U YHUCIIe C IPUMEHEHUEM TEXHOJIOTUI
KOHCTPYUPOBAaHUU HCKYCCTBEHHOT'O WHTEIIJIEKTa
KOMITIOHEHTOB [1K-2.B.2 BnageTe MaTeEMaTUYECKHUM annapaToM
00BeKTa 00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX C
po(eCHNOHAILHOW | TPUMEHEHUEM TEXHOJIOTHIA UCKYCCTBEHHOTO
JIESITENIbHOCTHH WHTEIJICKTa

2. Mecro nuctuiinHbl B cTpykType OI1

JucturnauHa MoKeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPYU U3YUYEHHUH CIEYIOUINX AUCIUIIINH:

— «/luckpeTHas MaTeMaTHKa»,

— «DJEeKTPOHUKAY,

— «udopmatukay.

3HaHUA, MOJYYEHHbIE NPH HM3YUYEHHHM MaTepuana JaHHOM JMCHMIUIMHBI, UMEIT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOTYT MCIOJIb30BaThCsI IPU U3yUEHUU APYTUX TUCIUILINH!

— «lIpoekTrpoBaHue IEKTPONPUBOIOBY,

— «lIporpammupoBaHrue MUKPOKOHTPOJIEPOBY.

3. OO0BeM U TPYIOEMKOCTh JUCITUTLIAHBI




Jlannaple 00 o0meM o0beMe MUCIUIUIMHBI, TPYJIOEMKOCTH OTICIBHBIX BHJIOB y4eOHOM
paboThI 1O IUCHUIUIMHE (M paclpeeleHre STOM TPYI0EMKOCTH IO CeMeCTpaMm) MpeICTaBICHbBI B

Tabnuite 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIINHBI

TpynoemMKocTs 10
Bun yuebHol paboThl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoi n0020moeKu 10 10
Ayoumopusie 3anamus, BCETo 4ac. 16 16
B TOM YHCJIE:
nekrun (JI), (gac) 6 6
npaktudyeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padotsl (JIP), (dac) 10 10
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosamenvnas paboma, Bcero (dac) 128 128
Buo npomesccymounoit ammecmayuu’. 3a4er,
mudd. 3auer, sk3amen (3auer, Hudd. 3ay, Jpp. Hudd. 3au.
K3 %) 3au.

*k
Ilpumedanue: kaHOUAATCKHUI 9K3aMEeH

4. ConeprxaHue JUCITUTUTUHBI

4.1. Pacnpepenenuie TpyJA0€MKOCTH JTUCHUILIAHEI MO pa3jieiaM U BUIaM 3aHITHIM.

Pazaenpl, TeMBI TUCHUTIIIUHBI K KX TPYJIOEMKOCTh TTPUBEJICHBI B TA0IUIIE 3.

Tabauna 3 — Pa3nensl, TeMbl AUCUUIIIINHBI, X TPYAOEMKOCTh

Pasnensl, TeMBI TUCIUTIINHEI Jexunn | 113 (C3) P KII CPC
’ (aac) (aac) (qac) (dac) | (uac)
Cemectp 8
Paznen 1. O6mue cBeaenus o [UIUC 0.5 12
Paznen 2. bByneBa anre6pa. 1 20
Pasznen 3. KoMOMHAIIMOHHBIE U 15 2 32
MOCJIEIOBATEIILHOCTHBIE CXEMBI
Paznen 4. Apxurekrypa ITJIUC. 15 4 32
Paznien 5. S3bIkM onvcaHud anmnaparypbl 15 4 32
Hroro B cemectpe: 6 10 128
Hroro 6 0 10 0 128
[IpakTHueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
00ydJaromMMucs  ONpPEACNICHHBIX  TPYAOBBIX  (GYHKIMHA,  CBSI3aHHBIX C  Oyaymen

npodecCHOHATBHOMN 1 TeNbHOCTBIO.

4.2. CopaepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHuie pa3ziesioB U TeM JEKIIMOHHBIX 3aHIATUN MTPUBEICHO B Tabnuiie 4.




Ta6muia 4 — ConepxaHue pa3aeioB U TEM JEKIIMOHHOTO UK

Howmep paszneina

HaszBanue u conep:xkanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

1

OOmme  cBegeHMS O  NPOTPAMMHUPYEMBIX  JIOTHUECKHUX
uHTerpanbHbix  cxemax — (IUIMC).  Mecro IIIMC B
kiaccupukanun nudpoBeIX MHKpocxeM. O6macTu MpUMEHEHHUs
ITJIMC. OcHOBHBIE TPOU3BOIUTEIIH.

Bynesa anre6pa. Tabmuipl KICTUHHOCTH W OyJIeBBI BBIPa)KEHUSI.
[Toctpoenue TabuuIBl MCTUHHOCTH IO OYyJIEBY BBIPAXKEHHUIO.
Teopembr OyneBoii anreOpsl. [Ipumenenue Tteopem OyeBol
anreOpbl Ul ynpolleHus: BblpakeHuil. KaHoHuueckas cymma
MUHTEpMOB.  KaHOHHMYECKOH  NIPOU3BEJIEHUE  MAaKCTEPMOB.
VYrpomienue OyJeBbIX BBIpaXXEHUH ¢ ToOMoIIbl0 KapT KapHo.
MunuManabHble CyMMBI M Tpou3BeneHHs. HeompeneneHHble
YCIIOBHSI.

KomOuHaMOHHBIE M IOCJIEI0BATEILHOCTHRIE CXEMBI. ba3oBbie
Jorndyeckne BeHTHaU. basucer “U-HE” wun “UIIN-HE”.
KomOunanuonnsle cxeMbl. CHHTE3 JIOTMUYECKHX CXEM B
3alaHHOM Oaszuce. TpurrepHelii s5eMeHT. TpurrepHas cxema.
CHHXpOHHBIE W  ACHHXPOHHBIC TPUITEpbl. TaOuuubl H
JUarpaMMbl  cOCTOsSIHUA.  [locieqoBaTeNbHOCTH  COCTOSIHUMA.
[TpeoOpa3oBaHue TAOIUI] COCTOSIHUIN U JIOTHYECKUX JTUATPaAMM.

Apxutexrypa IIJIUC. Apxurekrypa CPLD. @yHKuIMOHAIbHBIH
0JIOK, Makposiueiika, OJIOK BBOJA-BBIBOJA, MEPEKIIOYAIONIAS
MaTpulla, MnamATh KoHurypaumu. Apxutekrypa FPGA.
OcHoBHbBIE pecypchl, KOHQUIypUpPYEMbIE JIOTUYECKUE OJIOKH,
OJIOKM BBOJa-BBIBOJIA, MaMATh KOH(purypauuu, Oiounoe O3V,
O50ku 1HPPOoBOI 00pabOTKK CHUTHAJIOB, MHKPOIIPOLIECCOPHBIE

A1pa, MEHeKEephl TaKTOBBIX cUTrHaNoB. KoH¢urypupoBanue
FPGA.

SI3bIky onucanus anmaparypsl. MOJEINpOBaHHUE JIOTHYECKUX CXEM.
CucreMHBI ypoBE€Hb MOJEIMPOBaHUS HUPPOBBIX cXeM. S3bIK
onucanus 1ueppoBeix cxem VHDL. OcHOBHbIE KOHCTPYKIMHU
A3bIKA, IIOCIIEJOBATEIBHBIE M IapaJlICJIbHBIE OIIepaTOopBHl,
napayuienpHelii  onepatop PROCESS, curnansl, nHepLuOHHAS
U TPaHCIOpPTHAs 3aJep>KKU. SI3BIK OmucaHus IMUPPOBBIX CXEM

Verilog.

4.3. TlpakTtnueckue (CEeMHHAPCKHUE) 3aHATHS
TeMbl IPaKTHUECKHUX 3aHATUH U UX TPYIOEMKOCTH MIPUBEICHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHITHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne | Temsl npaktudyeckux | @opmel IpakTUYECKUX | TpyloeMKOCTh, |MPAaKTHYECKOM |pasnena
n/n 3aHATUN 3aHATUN (uac) MIOATOTOBKH, | AMCLIUII

(dac) JIUHBI

Y4eOHBIM IJIAHOM HE PEIYCMOTPEHO

Bcero

4.4. JlabopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTh PUBEACHBI B TaOHIIE O.




Tabauna 6 — JlabopaTtopHble 3aHATHS U UX TPYJI0EMKOCTb

N3 Hux No
Nen/m | HaumeHnoBaHue 1a00paTopHBIX paboT TPyAOCMKOCT®, | MPAKTHIECKOH | - pasiena
(dac) MOJATOTOBKH, JTUCITUTI
(dac) JIUHBI
Cemectp 8
1| Hukn pa6or «OcHOBBI 1U(POBOIL
CXEMOTEXHUKH»
DJIeMEHTHI ITU(POBBIX CXEM 2 2 3,4
Cunre3 mu(pPOBBIX CXEM HAa OCHOBE 2 2
JIOTHYECKUX BBIPAKECHUI
2 | Hukn  pabor  «MogenupoBaHue 5,4
ITJINC B cpene Multisimy
MognemupoBanue [IJIUC Ha ocHOBe 3 3
JMCKPETHBIX AJIEMEHTOB
MonenupoBanue U (poBOTro 3 3
yctpoiictBa Ha  s3pike  VHDL
(Verilog)
Bcero 10 10

4.5. KypcoBoe npoeKkTupoBaHue/ BHIIOTHEHHE KYPCOBON pabOThHI
Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroIXCs
Buapl caMocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIE /.

Tabnuna 7 — Bunibl camocTosTebHON paboThl M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 8,
Buna camocrostensHOM paboThI
gac gac
1 2 3

N3yueHne TeopeTHueckoro MmaTepuaia 100 100
qucturuael (TO)
[ToaroroBka kK mpOMeKyTOYHON

28 28
arrectaruu (I1A)

Bcero: 128 128

5. IlepeueHb y4eOHO-METOIUYECKOTO 0OCCTICUCHUS
JUTS CAMOCTOSITENIEHOW PabOThI 00yUYaIOMIMXCS IO TUCIUIUTHHE (MOJIYIII0)
Y4eOHO-METOIMYEeCKHE MaTepHAIIbl ISl CAMOCTOSITEIIbHONH Pa0OThI OOYYAIONINXCSl yKa3aHbl B
. 7-11.

6. IlepedeHb MEYATHBIX U AIEKTPOHHBIX YICOHBIX W3JaHUN
[lepeyeHb nevaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBEeH B Tadaule 8.
Tabnuna 8— [lepeueHp MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX M3TaHUHN

KomuectBo
Tudp/ AK3EMILTIPOB B
URL anpec bubnmorpaduueckas ccpuika SUOIIOTCKE
(KpoMme AIIEKTPOHHBIX




9K3EMIUISIPOB)

https://e.lanbook.com/book/119638 | IIpoekTupoBaHue HGHPOBBIX
ycrpoiict Ha [IJIUC : yueOHOE
nocobue / U. B. Yiiennna. —
Cankr-IletepOypr : Jlans, 2019.
— 408 c

https://e.lanbook.com/book/60987 | TIpoektuposanwue Ha ITJIVC.
Kypc momnoznoro 6oiina : yueOHoe
nocobue / K. Makchung. —
Mockaa : JIMK Ilpecc, 2010. —
407 c.

https://e.lanbook.com/book/181582 | ITporpamMupyemMbie JIOTHUECKHIE
MHTETPaJIbHBIC CXEMBI | yueOHOE
noco6ue / H. FO. Cuporununa, O.
B. Hemomusmmii, A. U.
[Toctaukos, /1. A. Henope3oB. —
Kpacnosipck : COVY, 2020. — 224

C
http://community.imgtec.com/ [{udpoBas cXeMOTEXHUKA H
downloads/digital-design-and- apXUTEKTypa KoMmbroTepa/ JaBu
computer-architecture-russian- M. Xappuc, Capa JI. Xappuc. —
edition Morgan Kaufman; London, 2013.
— 1662 c.

https://e.lanbook.com/book/60951 | TIJIUC dupmer "Xilinx":
OMHCAHUE CTPYKTYPHI OCHOBHBIX
cemeiicts / 1. A. Kaumes, M. O.
Kysenun. — Mocksa : JIMK
IIpecc, 2010. — 230 ¢

https://e.lanbook.com/book/60992 | VHDL: CnpaBoutoe mocobue mo
OCHOBAaM $I3bIKa : yueOHOe
rmocoOue / B. I1. babak, A. T'.
Kopuenko, H. I1. Tumomenxo, C.

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

7. IlepedyeHb AJIEKTPOHHBIX 00Pa30BATEIHHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[Iepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX JUII OCBOEHHUS JUCLUIUIMHBI
npuBeseH B Tabmme 9.

Tabnmuma 9 — IlepedyeHp DIEKTPOHHBIX O0pa3OBaTENbHBIX pPECypcoB HH(DOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTH «HTEepHET»
URL anpec HaumenoBanue
He npenycmorpeno

8. Ilepeuenb MH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyerp TPOrpaMMHOTO OOECIEUYEHUsS, HCIOIB3yEeMOTO IPH OCYIIECTBICHUU
00pa30BaTeILHOTO MpoIiecca MO AUCIUIITHHE.
Ilepeuens nCmoNIb3yeMOro NporpaMMHOT0 odecriedeHus npeacTasieH B Tabnuie 10.




Tabmuna 10— [TepeueHs mporpaMMHOTO 00eCIIeYeHUS

Ne /1 HaunmenoBaunue
1 NI Multisim
2 Xilinx ISE wmu Xilinx Vivado
8.2. [lepeuenp HMH(OPMALIMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMBIX npu

OCYIIECTBIEHUU 00Pa30BaTEILHOTO MPOLIecca MO AUCIUILTUHE
[lepeueHbr UCHONB3yEeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJICTABICH B
Tabimue 11.

Tabauna 11— Ilepeuenr HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /0 HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TexHUYECKas 6a3a
CoctaB MarepHalbHO-TEXHUUYECKOM 0a3bl, HEOOXOAUMOW s  OCYILIECTBIICHHUSA
00pa3oBaTeNIbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUYCCKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOUN 0a3bl (Tipu HEOOXOAMMOCTH )

1 | JlexuuoHHas ay iuTOpUs

Crnenupanu3upoBaHHas 1abopaTopust 21-13

3 | Crenn «FPGA Boardy

10. OmnenouHble CpeaCTBa IJIs TPOBEACHUS POMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OLEHOYHBIX CPEACTBIUISI MPOBEACHUS TPOMEKYTOYHOH aTTECTAIHH
00yyJaronuxcs mo JUCIUTIINHE TTpUBeeH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS MPOMEKYTOYHON aTTeCTaIlluu

BI/II[ HpOMC)KYTOqHOﬁ aTTCCTalln Hepequb OICHOYHBIX CPCACTB

JunddepenumpoBaHHbli 3a4ET Cnucok BONpPOCOB.

10.2. B kadecTBe KpUTEPHUEB OIECHKH YPOBHSI CHOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00y4aroUMMHCs MPUMEHseTCsl 5-0ajulpHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETEHIIHIA, KOTopas MpuBeaeHa B Tabnune 14. B Teuenne cemectpa MOXKET UCIOIB30BATHCS
100-0annpHast ~ mKaja ~ MOJAYJIBHO-PEWTHMHIOBOM  CHUCTEMbl  YHHUBEpCUTETa,  IpaBHiIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIINUM JIOKAJILHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHPOBAHHOCTH KOMIETEHLIUN

OreHKa KOMITETEHIIUHI

Xapaktepructrka choOpMHUPOBAHHBIX KOMIIETEHIINIA
5-0ayuIbHAas IKaIa P P (opimp

— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWJI TIPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JJOTHYHO, ITOCJIEIOBATEIFHO U TPAMOTHO €T0 U3JIaraer;

— OMHUpasiCh Ha 3HAHHUS OCHOBHON W JOMOJHHUTEILHOW JIUTEPaTyphl,
TECHO IPUBSI3bIBAET YCBOCHHBIE HAYUYHBIE MMOJOXKEHHS C MPAKTUYECKOM
JIeSATEIbHOCTIO HalPaBJIEHUS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

KOTIIMYHO»
(GauTCHO»




OlieHKa KOMIIETEHIIAN

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

— JIeJTaeT BBIBOABI M 00OOIIEHHUS;
— cBOOOJIHO BITaJICET CHCTEMOM CIIeMaTH3UPOBAHHBIX TTOHSTHH.

«XOpPOoLIo»
Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWJ IMPOrpaMMHBIA MaTepHall, TpaMOTHO U
[0 CYIIeCTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C IPAKTHYCCKOH JCSITEIbHOCTHIO
HaIPaBIICHUS;

— apTyMEHTHPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJ1aeT BBIBOABI K 00OOIIEHHS;

— BJIQJICET CUCTEMOM CIeIMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTEIILHOY
(GauTCHO»

— oOyuaroluiicss yCBOMWJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[I0 CYLIECTBY M3JIaraeT €ro, ONHpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHL,

— JIONyCKAaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— WCIIBITBIBAECT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHHUN 3HAHWMI
HallpaBJICHUS;

— cn1abo apryMeHTUpyeT HayyHbIE ITOJI0KEHUS;

— 3aTpyAHsAeTCs B (POPMYIMPOBAHUU BBIBOJOB M 0000LICHUI;

— YaCTUYHO BJIAJEET CUCTEMON CIENMAIN3UPOBAHHBIX OHITHH.

«HCYIOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MNPOrPaMMHOTO
MaTepuana;

— JIOMyCKaeT  CYyIIECTBCHHbIE  OMMUOKH W  HETOYHOCTH  TPHU
paccMOTpeHHH MTPOOJIEM B KOHKPETHOM HAIPABIICHUY;

— UCTIBITBIBACT TPYJHOCTH B PAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He (hOPMYJIUPYET BHIBOJIOB M 00OOIIECHHUH.

10.3. TumoBbie KOHTPOJLHBIC 33JAHUS WIIM UHBIC MATEPUAJIBL.
Bormpocs (3amaun) 11 s9K3aMeHa rpeacTaBieHsl B Tabmure 15.

Ta6muia 15 — Borpocs! (3agaun) 115 9K3aMeHa

Kon
Ne n/mt Ilepedyenp BonpocoB (3a7au) Uit SK3aMeHa HHMKATOPA
Y4eOHbIM IJIAHOM HE IPEYCMOTPEHO
Bompocsr (3amaun) aiist 3aueta / nudd. 3aueTa npepacraBieHsl B Tabmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nis 3auera / qudd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3agau) Ans 3aueta / nudd. 3aueta JHKaTOpa
1 Chopmynupyiite onpenenenue IIJINC. [1K-2.3.1
2 Kakwue pecypcsl [IJIMC sBasitoTcss porpaMMUPY€EMbBIMU? [1K-2.B.2
3 Yem IUIMC otnmyaroTcs OT MUKPOIPOLECCOPOB U [IK-2.3.1
MHUKPOKOHTPOJLIIEPOB?
4 Yem [IVIMC otnmyaroTcst OT 3aKa3HbIX MUKPOCXEM? [1K-2.B.2
5 [lepeuncnure ocHoBHbIE 0bsacTu npumeHenus IIJINC. [1K-2.3.1
6 Uro Takoe nmporpammupyemsie cucteMbl Ha kpuctamie? Kakue | [IK-2.B.2
pecypchl OHH CoJepKat?
7 HazoBute ocHoBHBIE pecypebl IIMC apxurektypst CPLD. [1K-2.3.1
8 Urto takoe pyHkrmonanbHbIi 0510k? KakoBo ero Haznauenune? | [1K-2.B.2




[Iepeuncnure ycTpoiicTBa, BXOAALIUE B COCTAB
(GYHKITMOHATBHBIX OJIOKOB.

9 Uto Takoe Makposiueiika, KakoBO €€ Ha3HaueHue? [1K-2.3.1
[Iepeuncnnre ycTpOUCTBa, BXOIALIUE B COCTAB MAKPOSTYEEK.

10 Kakum o6pazom mmst [TJIMC apxutextypsl CPLD coxpansiercst | T1K-2.B.2
¢aiin kouduryparmu?

11 Kak obecrnieunBaeTcsi B3aMMOICHCTBHE MEXTY T[1IK-2.3.1
(GYHKIMOHATILHBIMH OJIOKaMH?

12 C nomouipro Kakux pecypcoB nporpammupyrorcs coequnenus | I[1K-2.B.2
MEX]y JOTMYECKHUMH 3JIEMEHTaMU BHYTPU (YHKIMOHAIBHBIX
0J10KOB?

13 UYro Takoe 6;10k BBOJa-BhiBoAa? KakoBsl ero dyHkmmn? [1K-2.3.1

14 Kakumu BunamMu KoHTakToB Kopiyca pacnonaratot ITJIMC [IK-2.B.2
apxutektypbsl CPLD?

15 Kakue ycrporictBa nociyxuin npororurnom FPGA? I1K-2.3.1

16 UeMm oTinmyaetcsa <ocTpoBHas™> apxutekrypa FPGA ot [IK-2.B.2
apxutekTypsl ASMBL?

17 [lepeuncinte ocHOBHBIE BUJIBI pecypcoB FPGA. I1K-2.3.1

18 W3 Kakux yCTpOMCTB COCTOUT KOH(pUTrypupyemsbiii jornyeckuii | [1K-2.B.2
610K ?

19 Kax na FPGA peanusyercs BblunciaeHre KOMOMHAIIMOHHBIX [IK-2.3.1
byHKIMA?

20 Kakwue 3a1auu pemaroTcs ¢ oMoIIbi0 0JIOKOB BBO/Ia-BBIBOJIA I1IK-2.B.2
FPGA ?

21 UYro Takoe 6aHK BBOJA-BbIBOAA? [1K-2.3.1

22 UYro Takoe TpaccupoBouHble pecypcbl FPGA? Kak onun [IK-2.B.2
OpraHu30BaHbI?

23 Ha xakux ycTpoiicTBax peanu3yroTcsi IporpaMMHpyeEMble [IK-2.3.1
coenuaenus FPGA?

24 Yem oTimyaroTcs TpaCCUPOBOYHBIE PECYPCHI IS [IK-2.B.2
pacnpocTpaHeHHs TAKTOBOT'O CUI'HAJIa OT PECYPCOB OOLIETo
Ha3Ha4YeHUs?

25 N3 gero cknagpiBaeTcs 3aJiepKKa paCIpOCTPAHEHUS CUTHAJIA I1K-2.3.1
o FPGA?

26 UYro coboii mpexacraBuser namsaTh KoHurypammu FPGA? [1K-2.B.2

27 Kak pacnionoxensl Ha FPGA 6mnoku O3Y? KakoBsl ux [IK-2.3.1
BO3MOKHOCTH U Cepbl MPUMEHEHHsI?

28 Kak pacrionoxenst Ha FPGA 61oxu mirdppoBoit 00paboTKu I1K-2.B.2
curHanos? Kakue ycTpolicTBa BXOJAT B MX COCTaB?

29 Kakue BUIbI MUKPOTIPOLIECCOPHBIX si/Iep MOTYT pacnojarateest | [1K-2.3.1
Ha FPGA?

30 Kakune pyHKITMN BBITOTHSIOT MEHEKEPhl TAKTOBBIX [1K-2.B.2
CUTHAJIOB?

31 HazoBute pexxumsl koHpurypupoBanus FPGA. Uem onn IK-2.3.1
OTJIMYAIOTCS JIPYT OT pyra?

32 YeM oTIAMYAIOTCS A3BIKU OIMCAHUS alapaTyphl OT SA3bIKOB I1K-2.B.2
IPOrpaMMHUPOBAHUSA?

33 N3 kakux paznenos cocroutr VHDL-onucanue ycrpoiictsa? [K-2.3.1
UTo0 OnMCHIBAETCS B KAXKIOM M3 Pa3/iesioB?

34 Kakue Buibl MOpTOB 00BEKTa MOTYT OBITh OOBSABICHBI? [1K-2.B.2

35 Kaxk odopmisercs paznen apxurektypsl VHDL-onmucanms? I1K-2.3.1




36 Kakwne npenonpenenéHHple TUTIBI CYIIECTBYIOT B SI3BIKE I1K-2.B.2
VHDL? I'ne conepxurcst ux onucaHue?

37 Oxapakrepu3yiite Tun std_logic. I'ne conepxutcst onrcanue IK-2.3.1
3TOro THNA?

38 Kaxkue ctunm oncanus udpoBBIX YCTPOHCTB [IK-2.B.2
npenycmarpusaeT si3plKk VHDL? Yem oM oTiinyarorcs?

39 Oxapaktepusyiite oneparop process. [Ipu ucnosib3oBannu I1K-2.3.1
KAKOTr'0 CTUJIsSI ONMCAHUsI YCTPOMCTB OH UCIOJIB3YETCs?

40 Oxapaxkrepusyiire onepatop component. [Ipu ucnonszosanuu | I1K-2.B.2
KAaKOTr'0 CTUJISI ONMCAHUsI YCTPOMCTB OH UCIOJIB3YETCS?

41 Uro Takoe 6ubmuoreka B si3pike VHDL? I1K-2.3.1

42 Urto Takoe nmaket B si3pike VHDL? I1K-2.B.2

[lepeuenp TeM s KypcoOBOTO MPOEKTUPOBAHUS/BBIIOJHEHUS KypCOBOH paboThI
npecTaBiIeHbI B Ta0nwmie 17.
Tabauna 17 — Ilepeyens TeM Juist KYpCOBOIO IPOEKTUPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOI pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBIITOTHEHHS
B KypcoBOH paboThl

Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO

Bompockl st mpoBeneHUsT TPOMEXKYTOUHOW aTTeCTallMd B BUJE TECTUPOBAHUS
npeacTaBiIeHBI B Tabmwuie 18.

Ta6ymmia 18 — [IpumepHslii mepedeHb BONPOCOB IS TECTOB

Kon

Ne /it [IpuMepHBIii mepeyeHb BOIIPOCOB ISl TECTOB
HMHJUKAaTOpa

HE IIPEyCMOTPEHO

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYy4YarolUXCsl 3a09HON (OPMBI
oOydeHus1, mpecTaBiIeHbI B Ta0nwuie 19.

Tabmuma 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX padOT

HE MPEAYCMOTPEHO

10.4. Meroauueckue  MaTepHalibl,  OINpEAESIoONIMe  NPOUEAYpPhl  OLEHUBAHUS
WHJUKATOPOB, XapaKTEPHU3YIOUUX dTanbl (HOPMUPOBAHUS KOMIETEHIUH, COJEpKaTCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOMIMX TOPSAIOK U MIPOUEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEKYTOYHON aTTECTAIlUN O0YUarOIIIXCs
['VAIL

11. Meroauyeckue yka3aHus it 00y4aromuXcs 0 OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauueckue yka3aHus JUisi OOydYaloOIUMXCSl IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuana .

OcHOBHOE Ha3HAYEHME JIEKIMOHHOIO MaTepHuanga — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOoOKoe M sCHOE H3JIoKeHHe ydeOHoro Mmatepuana. Ha3HaueHue COBpeMEHHOW JEKIMM B
paMKax AWCHUIUIUHBI HE B TOM, YTOOBI TOJYYHTh BCIO MH(POPMALHIO IO TEME, 2 B OCBOCHHUH
(GyHIAMEHTaJIbHBIX MpoOJeM TUCHMIUIMHBI, METOJOB HAay4yHOro IIO3HaHMS, HOBEWIIMX
JOCTHKEHUM HayuyHOU MbIciu. B ydyeOHOM mporecce JeKIusl BBITOJIHAET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIus pacKpbIBaeT MOHATUHHBIN amnmapar




KOHKPETHOW 00JacTé 3HaHUs, €€ HpoOJIeMBbl, JaeT LENbHOE NPEJICTABICHUE O IHUCIUILIMHE,
NIOKa3bIBAET B3aMMOCBSI3b C JPYTUMHU JAUCIUIUINHAMU.

[LraHupyemble pe3yabTaThl IPH OCBOSHUH 00YYAIOMIMMCS JIKIIMOHHOTO MaTepHaa;

— TMOJy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OTIPEEISEeTCS IEIeBOH YCTAHOBKOU K KayKI0H KOHKPETHOW TeMe;

— MOJy4EHHE OIbITa TBOPUECKOH pabOThl COBMECTHO C IPETOIaBaTEeNIEM;

— pasBuTHe TPO(ECCHOHANBHO—ICNOBBIX  KAadecTB, JIOOBH K TpPEIAMETy H|
CaMOCTOSTEIIFHOI'O TBOPYECKOTO MBIIILTICHHUS.

— MOsBJIEHUE HEOOXOMMOro MHTEpeca, HE0OOXOAUMOTO Ul CAMOCTOSATEILHOM PadoThI;

— T[OJIyueHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTUSI HAyKM M TEXHUKH U O
IPOTHO3€ UX Pa3BUTH Ha OJVKaNIIINE TOJIBI,

— HAYYHTCS METOJIUYECKH 0O0pabaThIBaTh Marepuas (BBIACHATH TJIaBHBIE MBICIH H
HOJIOXKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPATh HUX B  Pa3IMYHbBIX
bopMyIIHpOBKax);

— MOJy4eHHE TOYHOTO NOHMMAaHHs BCEX HEOOXOAUMBIX TEPMHUHOB U ITOHSATHH.

JIeKIIMOHHBIN  MaTepuanl MOXKET COINpPOBOXKAATHCA JAEMOHCTpauuedl crnaiiioB
UCTIOJIE30BAaHUEM DPAa3aTOYHOTO MaTepualia IpH TPOBEIECHUH KOPOTKHX JTHCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENbHBIX TEMATHK 10 JUCLUIUIMHE.

CTpyKTypa npeoCcTaBIeHUS JEKIIMOHHOTO MaTepraa;

— KOMMEHTApHH K MPEIbIAyIIei JEeKINU U OTBETHI HAa BO3HHUKILUE BOTIPOCHI,

— HW3JI0)KEHHE HOBOT'O MaTepuasa 10 pacCMaTpUBaeMOi TeMe,

—  JIEMOHCTpAIysl IPUMEPOB MPAKTUYECKOI0 MPUMEHEHHUS pACCMOTPEHHOI0 MaTepHara,

—  OTBETHI Ha BONPOCHI, BO3HUKIIIKE B MPOLIECCE JICKIIHH.

Jisi pa3BUTHSA y CTYACHTOB HABBIKOB CaMOCTOSITEIBHOTO OBIAJCHUS TEOPETUUYECKUM
MaTepUaioM psA TeM TUCHUIUIMHBI Ha JICKIIMOHHBIX 3aHATHAX MOXET J1aBaThbCsi 0030pHO, YTO
IpeAIoJaraeT X caMOCTOSATEIbHOE JETAIBHOE U3YyUYEHHE.

11.2. MeTtoanueckue yKazaHUs ISl OOYYalOLIMXCS 1O BBIMOJHEHHIO JIAOOPaTOPHBIX
pador.

B xone BeimonHeHus 1a00OpaToOpHBIX pPadOT oOydaromuiics JOJDKEH YIayOuTh H
3aKpEeNUTh 3HAHMA, MPAKTHUECKUE HABBIKM, OBJA/JeTh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCTIEPUMEHTAa B COOTBETCTBHHM C KBATU(PHUKAIMOHHONH XapaKTEPUCTHKONW OOYyYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJUTUYECKOHN 4acTe U KOHTPOJIBHBIX MEPOIPUATHUN.

BrimonHenue 51abopaTopHbBIX paboT OO0yyaromMMCS SIBISETCS HEOThEMJIEMOW YacThIO
W3Y4YEHHUs JUCLUIUIMHBI, ONpENesseMON Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreunBaroIluM peIIeHue CIeIy0IUX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

— T[pHOOpeTeHHe HAaBBIKOB HCCIIEJAOBAaHHUS MPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIINHBL,

— 3aKpeIuvIeHHe, pa3BUTHE U JeTaln3alusl TEOPETHUECKUX 3HaHUM, MOJyYEHHBIX Ha
JEKIUSAX;

— ToJlyueHHe HOBOW MH(OpMAIUH 10 N3y4aeMOW JUCITUILINHE,

— TpuUOOpeTeHHEe  HABBIKOB  CAMOCTOSTENBbHOM  paboTel C  7a0OpPAaTOpPHBIM
000pyI0BaHUEM U PUOOPAMH.

3amanne u TpeOOBaHUS K MPOBEACHUIO Ja0OPaTOPHBIX padboT

[IpoBenenue naGopaTOpHBIX pabOT pErIaMEHTHPYETCsl MpaBUJIAMHM OXpaHbl TpyJaa M
TeXHUKH O€30MMacCHOCTH, YTBEpXKIeHHbBIMU pekTopoM ['YAIL. 3amanue Ha BBITIOJIHEHHE
7abopaTopHBIX pabOT ompenenseTcsl TMpenojaBaTreleM B COOTBETCTBHH C  HACTOSIIEH
nporpaMMoil aucuuruinHbl  «lIporpamMmmupyembie JIOTHYECKHE HWHTETPANbHBIE CXEMBDY U



y4ueOHBbIM Tu1aHoM HampasiieHus 13.03.02 (MeToanueckue yKa3aHHUs IPUBEAEHBI B 3JIEKTPOHHBIX
pecypcax kadenpsi)

Crpykrypa u popma otuera o 1adopaTopHOii padbore

Otuer o mnabopatopHoil pabore (LMKIEe paboT) MOMKEH COAEpKaTh CIeIyroIue
o0s3aTeNnbHbIE pa3elbl:

o TUTYJIBHBIN JIUCT;

e 1IJIb BBIIIOJHEHUS JIabopaTOpHOU paboTHI;

o KpAaTKOE U3JI0’KEHHE CYTH MPOBOAUMBIX SKCIIEPUMEHTOB;

e pE3yJbTaThl IKCIIEPUMEHTOB B BUJE TA0JIHULL, JIOT-(haiijIOB, CKPUHIIOTOB, IpaUKOB;

 BBIBOJIBI 110 JTaOOpaTOpHOIi paboTe.

JHomnyckaercss odopmieHre oOLIEro oTdyera Mo JIadopaTOPHOMY KypCy IOJ €IUHBIM
TUTYJBHBIM JINCTOM, IPU 3TOM KaK[as OTAeNbHas paborta (UMKI) odopMisieTcs OTIENbHBIM
pa3aeoM.

TpeboBanus k oopMIIeHUIO OTYETa O TJAOOPAaTOpHOI paboTe

Odopmnenue otyera 1o 1a0OpaTOpHOM pabOTE TOJDKHO COOTBETCTBOBATH TPEOOBAHUSIM
odopmienus TekcToBbIX HokyMeHTOB I'OCT 7.32-2017 u HopMmaTuBHBIM AokymMeHTam ['YAII
(https://guap.ru/standart). TIpeamouTHTEILHBIM SBIISIETCS UCIOIB30BaHUE (opMara JOKYMEHTOB
corsacHo 'OCT P MCO/M3K 26300-2010.

11.3. MeTtoamueckue yKa3zaHUs Ui 00ydJaromUXCsl M0 MPOXOKICHHIO CaMOCTOSTEIBHOM
paboThI

B xozne BBIIOTHEHUS CaMOCTOSATENbHON pabOThl, OOYUYaOLIUICS BBINOJIHSAET paboTy IO
3aJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE NpernojaBareis, HO 0e3 ero HemocpeICTBEHHOrO
y4acTusl.

Jns oOyuaromuxcst 1mo 3aoyHOH (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO paboTy.

B npouecce BbINOJIHEHHUS CaMOCTOATENBHOW paboThl, y oOydwaromerocs (opMupyercs
1ies1Iecoo0pa3Hoe IUIAaHMPOBaHHE pabouero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHMH U CUCTEMAaTH3al[MM NMPUOOpETaeMbIX 3HAHUH, 0OecleyrBaeT BBICOKMH
YPOBEHb YCHEBAaEMOCTH B TNeEpUOJ OOydYeHHUs, TOMOTaeT TOJIYYUTh HABBIKM IOBBIIICHHS
npo¢eCCHOHATBHOTO YPOBHS.

MeToauyecKUMH ~ MaTepuallaMd,  HAalpaBISIOMIMMU  CaMOCTOSITENIbHYIO  paboTy
00y4aroIUX CSASBISAIOTCS:

—  y4eOHO-METOANYECKHI MaTepHall M0 AUCIHUIUIHHE.

11.4. Meroauueckue yKazaHus Ui OOYYAIOIIUXCS TO TPOXOXKACHHUIO TEKYIIETOo
KOHTPOJIS YCTIEBAaEMOCTH.

Texymuid KOHTPOIb YCHEBAEMOCTH MpEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUU
00yYJarOIIUXCsl, OCYIIECTBIIIEMOTO B TEUECHUE CEMeCTpa C IICJIbI0 OICHUBAHHUS XO0Jia OCBOCHUS
JUACIIUILINHEIL.

Texymmuit  KOHTPOJIb  YCIIEBA€MOCTH MOXET TPOBOAUTHCA B  (opme ompoca
(TecTupOBaHUs) PU MPOBECHUH JIEKIIMOHHBIX 3aHSATUHI WK TIO PE3yJIbTaTaM 3allUThl OTYETOB O
1abopaTOpPHBIX paboTax

11.5. Meroanueckue ykazaHus JIsi OOy4YarOMIMXCS MO MPOXOXKICHUIO MPOMEXKYTOUHON
aTTeCTallUU.

[IpomexyTtounass  arrectamus  OOYYAIOIIHUXCS  TPEAYCMATpPHBACT  OICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB 00y4YeHHs MO nuciuruinHe. OHa BKIIIOYAET B
ceost:

— muddepeHIMpoBaHHBI  3a4eT — 23TO (opMa OIEHKH 3HAHWUW, TOJYyYCHHBIX
00y4JarImUMCs TIPH U3YYCHUH JUCIHUIUTAHBI, TIPU BHITIOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX



paboT, HayYHO-UCCIIEIOBATEIBCKUX PAOOT M MPOXOXKIECHUHU MTPAKTUK C ATTECTAIIMOHHOMN OIICHKOM
«OTJIIMYHOY, «XOPOIIOY, KyJAOBICTBOPUTEIHLHOY, «HEYAOBIECTBOPUTEIHLHON.

[TpoMexyToUHas aTTecTalusl MPOBOIUTCS HA OCHOBE (DOHIA OICHOYHBIX CPEJCTB,
npusBeneHHoro B 1.10.3 ngaHHOW paboueil mporpaMMbl TUCHUIUIMHBL. Ha pesynbTupyromryio
OIICHKY BJIUSIET KaK OTBET Ha BOIMPOC, TaK M paboTa 00ydaronIerocsi B TeCYEHUE CEMECTpa.

Cucrema OIIEHOK MPH MPOBEICHUU MPOMEKYTOYHOW aTTECTAI[MM OCYILIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBanmsmu [lomoxkennit «O TekymeM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOH arrectaruu ctyAeHToB ['YAIL, oOydaromuxcs mo mporpamMmMaM BBICIIETO
obpazoBanus» u «O MOIYJBHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y Ally.



Jluct BHeCeHUs U3MEHEHUH B pabouyIo IpOrpaMMy JHUCHUIUIMHbI

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

IToamuces BHecHIero
M3MCHEHHS

Coneprkanue U3BMEHEHHUI U JOTIOTHCHHIA

Harta u Ne

POTOKOJIA
3aceaHus
Kadeapol

IMoamuce
3aB.

kadenpoit




