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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
anmaparypbl, TaKk ¥ B Ka4eCTBE CAMOCTOSITENbHON MIATGOPMBI JUIs peaau3alud HU(GpPOBBIX U
KOMOMHHMPOBAHHBIX yCTpoucTB. Llenbio npenogaBanust JUCHUILIMHBL SBIsETCS] GOPMUPOBAHUE Y
00yyaroImuxcsl MpeJCTaBIeHUs] 00 apXUTEKType U NPUMEHEHMH HpPOTrpaMMUPYEMOU 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

Kox u
Kareropus (rpynmna) Kon n HaumeHoBaHME UHIUKATOPA JOCTHIKEHUS
KOMIICTCHITUN HAMMCHOBAHHE KOMIICTCHIIUU
KOMIICTCHITUN

[T1K-2 Crroco6HOCTH

y4acTBOBAaTh B

TJIAHUPOBAHUH,

MMOJATOTOBKE, I1K-2./1.2 3HaeT METObI U CPEICTBA

o0OpaboTke IUTAHUPOBAHMS U OpTraHU3aIUH OIBITHO-
[TpodeccrnonansHbie | pe3yabTaToOB KOHCTPYKTOPCKHX Pa3pabOTOK U MPAKTUYECKUX
KOMITETCHIIUU AKCIIEPUMEHTOB U AKCTIEPUMEHTAIIbHBIX UCCIIEIOBAHUIN; METOIbI

KOHCTPYUPOBAHUU MPOBEJICHUS KCIIEPUMEHTOB U HAOIIOICHUH,

KOMIIOHEHTOB 000011eHus 1 00paboTKH HHPOpPMALUH

o0BbeKTa

po¢eCUNOHATBHON

JIeITeIbHOCTUN

2. Mecro mucruruaHbl B cTpykType OI1

JucnurnauHa MoKeT 6a3upoBaThCsl HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
MIPU U3YYEHHUH CIIETYIOUUX TUCIUILUIH:

— «JluckpeTHass MaTeMaTUKAY,

— «DJEeKTPOHUKAY,

— «MudopmaTukay.

3HaHUs, TIONy4YeHHBbIE NPU U3YUYCHHU MaTepuana MJaHHOW IHUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUHU APYTUX TUCHUTIINH:

— «IIpoexTrpoBaHuE IEKTPOIIPUBOIOBY,

— «IIporpammupoBaHre MUKPOKOHTPOJIJIEPOBY.

3. OOBeM 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 AUCIUIIITUHBI

TpynoemMKocTs 10
Bun yuebHo# 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
npaktuyeckue/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, . 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 — Pa3ensl, TeMbl AUCUUILINHBI, 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
0o0ydJaromMMucs  OTNpPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX ¢ Oymymei

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 pasznena HasBaHue u coneprkanue pa3aenoB U TEM JIEKIIMOHHBIX 3aHATHU

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

2 Bynesa anre6pa. Tabmuipl HICTUHHOCTH 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.
VYrpoienue OyJeBBIX BBIpaKEHHUN ¢ TOMOIIbI KapT Kapho.
MunuManabHble CyMMBI M Tpou3BeneHHs. HeompeneneHHble

YCJIOBHSL.
3 KoMOMHAIIMOHHBIE W TIOCIEHOBATENBHOCTHBIE CXEMBL. bBa30BBIE
jornyeckrue BeHTWIM. basucel “U-HE” u “NIINU-HE”.

KOM6I/IHaHI/IOHHI)Ie CXEMBI. CHuHTE3 JIOTHYECKHUX CXEM B
3agaHHoOM Oasuce. TpurrepHsiii syeMeHT. TpurrepHas cxema.
CUHXpOHHBIE ¥  ACHHXPOHHBIE TpuUrrepbl. Tabmuubl u
JMarpaMMbl  COCTOSTHHSA.  [10CI€I0BaTEIbHOCTH — COCTOSIHUIA.
[TpeoOpa3oBaHue TAOIUI] COCTOSIHUIN U JIOTHYECKUX JTUATPaAMM.

4 Apxutexrypa IIJIUC. Apxurekrypa CPLD. @yHKuIMOHAIbHBIH
0JIOK, Makposiueiika, OJIOK BBOJA-BBIBOJA, TEPEKIIOYAIONIAs
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 cuUrHaioB. Kou¢urypupoBanue
FPGA.

5 SI3pIkK ommucanHus anmapatypsl. MOIENMPOBAaHUE JIOTUUYECKUX CXEM.
CucreMHBI ypoBE€Hb MOJEIMPOBaHUS HUPPOBBIX cXeM. S3bIK
onucanus 1ueppoBeix cxem VHDL. OcHOBHbIE KOHCTPYKIMHU
A3bIKA, IIOCJIEIOBATEIbHbIE W IapajuIeIbHbIE ONepaTopsl,
napautenpHelii  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 3aHATHS U UX TPYJI0EMKOCTb

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. JlabopaTopHBbIC 3aHATHUS




Tembl 1a00OpaTOPHBIX 3aHATHHA U UX TPYTOEMKOCTh IIPUBEICHBI B TA0IHUIIE 6.

Tabnuua 6 — JlabopaTopHble 3aHATHSI U UX TPYLOEMKOCTb

N3 Hux Ne
Nen/m | HaumenoBanue 1abopatopHbIX paboT TpynoeMKOCTS, | MPAKTHHECKOH | - paszena
(qac) MOJATOTOBKH, TUCITUTT
(uac) JIMHBI
Cemectp 8
1| Hukn pab6or «OcHOBBI 1U(POBOIA
CXEMOTEXHHUKI
DneMeHTHl IU(POBBIX CXEM 2 2 4,3
CunTe3 nU@pPOBBIX CXEM Ha OCHOBE 2 2
JIOTUYECKHUX BBIPAKCHUN
2 | Huki pabor «MonenupoBaHue 5,4
ITJIMC B cpeae Multisimy
MopenupoBanue IIJIMC nHa ocHOBe 3 3
JMCKPETHBIX DIIEMEHTOB
MonenupoBanue UppPOBOro 3 3
ycTpoiictBa  Ha  sseike  VHDL
(Verilog)
Bcero 10 10

4.5. KypcoBoe nMpoeKTUpOoBaHUE/ BBHITIOJIHEHHE KyPCOBOM PabOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCs
Bunasl camocTosTenbHON pabOTHI U €€ TPYA0EeMKOCTh IPUBEIEHBI B Ta0uIe 7.

Tabauna 7 — Bunbl camocToaTeabHON paboThl U €€ TPYJ0EMKOCTh

N Bcero, | Cemectp 8,
Bun camoctosTennsHOM paboThI
qac yac
1 2 3

H3ydeHne TeopeTHUecKOro MmaTepuania 100 100
nucuuruHel (TO)
[ToaroroBka Kk MpoOMEXKYyTOUHOU

28 28
arrecrauuu (ITA)

Bcero: 128 128

5. [epeueHsb yueOHO-METOIUIECKOTO 0OCCIICUCHHSI
JUTSL CAMOCTOSITEIIEHOW Pa0OThI 00YUAIOIIMXCSI IO TUCIIUIUTHHE (MOJIYIIO)
Y4eOHO-MEeTOAMUECKHE MAaTepPHaIbl JIIi CAMOCTOSITEIBHON PabOThl OOYyJaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepeyeHb mevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUH MPUBEIEH B Ta0muIe 8.
Tabnuua 8— [lepeueHb Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

HIudp/ ] bubnnorpaduueckas ccplika \ Komnnuectso




URL anpec

SK3EMILTAPOB B
Oubmorexe
(KpoMme AIIEKTPOHHBIX
HK3EMILISIPOB)

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

[TpoexTupoBanue MUGPOBBIX
yctpoiicts Ha [TJIVC : yuebnoe
nocobue / U. B. Ymenuna. —
Cankrt-IletepOypr : Jlans, 2019.
— 408 ¢

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

IIpoexktuposanue Ha ITJINC.
Kypc monoznoro 6oiina : yuebHOe
nocob6ue / K. Makchumg. —
Mockaa : JIMK Ilpecc, 2010. —
407 c.

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

[IporpamMMupyemsble JIOTHYECKUe
MHTETPaJIbHbIE CXEMBI | yueOHOe
nocobue / H. FO. Cuporununa, O.
B. Henomusmuii, A. U.
[Toctaukos, [. A. Henope3oB. —
Kpacnosipck : COY, 2020. — 224
C

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

[TudpoBas cxeMOTEeXHUKA U
apXHUTeKTypa KoMIbtotepa/ JBua
M. Xappuc, Capa JI. Xappuc. —
Morgan Kaufman; London, 2013.
—1662 c.

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

[IJINC dupmsr "XilinxX":
OTHCaHUE CTPYKTYPbl OCHOBHBIX
cemeiicte / JI. A. Kuumes, M. O.
Kysenun. — Mocksa : JIMK
ITpecc, 2010. — 230 ¢

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

VHDL: CnpaBoyHoe noco6ue 1o
OCHOBAaM S3bIKa : y4eOHOe
nocoo6ue / B. I1. babak, A. T.
Kopuenko, H. II. Tumomenko, C.
®. PunoHeHko. — Mocksa :
JIMK IIpecc, 2010. — 217 ¢

7. IlepeueHb JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «IHTepHeT»

IIepeuyenn
TEJICKOMMYHUKAIIMOHHONW CETH
npuBesieH B Tabmuie 9.
Tabmuma 9 —

AIEKTPOHHBIX
«HTepHe™,

00pa3oBaTeNbHBIX

TEJICKOMMYHUKAIIMOHHOU cetu «HTepHeT

pecypcoB
HeO6XO}II/IMLIX 11 OCBOCHUA JOUCHUIIIINHBI

MH(POPMAIMOHHO-

[lepeueHb 57EKTPOHHBIX 00pa30BaTENbHBIX pECcypcoB HHGOPMALMOHHO-

URL agpec

HanmenoBaunue

He npexycmotpeno

8. Ilepedens nH(POPMAITMOHHBIX TEXHOJIOTUI




8.1. [lepeyerp mTpPOrpaMMHOTO OOECIICUYEHUS, HCIOIB3yEMOTr0 TPH OCYIIECTBICHUN
00pa30oBaTeNILHOTO MpoIiecca M0 AUCLUIITHHE.
Ilepeuens nCmoNIb3yeMOro NpoOrpaMMHOT0 o0ecriedeHus npeacTasieH B Tabuuie 10.

Tabnuna 10— [lepeuens nporpaMMHOTo obecreueHus

Ne i/t HaumenoBanue
1 NI Multisim
2 Xilinx ISE wmu Xilinx Vivado
8.2. Ilepeuenp MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,UCIIONIb3YEMBIX npu

OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIiecca MO JUCIUILTHHE
[lepeuenpr wucCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B
Tabnure 11.

Tabnuua 11— Ilepedyenp MHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKas 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTEIILHOTO MpoIiecca MO TUCIUIUIHHE, TIPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUUECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHOM YacTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOMN 0a3bl (pu HEOOXOAMMOCTH)

1 | JlexuuoHHas ay iuTopus

Crenuanu3upoBaHHas 1adbopaTopust 21-13

3 Crenn «FPGA Boardy»

10. OueHouHBIE CpeACTBa TSI POBEICHUS TPOMEKYTOTHOHN aTTeCTAIuN
10.1. CocTaB OIIGHOYHBIX CPEICTBIUISI TPOBEACHUS TMPOMEKYTOYHOH aTTECTAIUH
00y4JaroImuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadimie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEJICHHSI MPOMEKYTOYHOM aTTeCTAIlUH

Bua npomeXyTO4HOM aTTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

JuddepennmpoBanubIii 3a4€T Cnucok BONpOCOB.

10.2. B kayecTBe KpUTEPUEB OIICHKH yPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMITETEHIMI OOYyYaloUMMHCS TPUMEHSIETCsT S-0ayuibHas IMIKaja OLEHKH C(HOPMUPOBAHHOCTU
KOMIIETEHIIN, KOTopasi puBeAeHa B Tadnuie 14. B Teyenune cemecTpa MOXKET UCIOIB30BATHCS
100-6amnpHast ~ mKajla ~ MOMAYJIbHO-PEUTHMHTOBOM  CHCTEMBl ~ YHUBEpPCUTETa,  IpaBHia
UCIIONIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kputepuu onieHKH YpOBHS cHOPMHUPOBAHHOCTH KOMIIETEHIIUN

Or1eHKa KOMITETEHIINT

XapakreprcTrka c(hopMHUPOBAHHBIX KOMITCTCHITHIA

5-0aiuibHas mKana




OlieHKa KOMIIETEHIIAN

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

— oOyyaromuiicss TiIyOOKO M BCECTOPOHHE YCBOMJ IPOrpaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIBHO U TPAMOTHO €r0 U3/1araer;

— ONMpasiCh Ha 3HAHWS OCHOBHOM W JONOJHMUTEIBHOW JIUTEPATypBl,

«OTJIUYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHbBIC HAYUYHBIE MOJIOKEHUS C MPAKTUUECKOU
JIeSITEIbHOCTHIO HAIIPABIICHUS;
— yMeso 000CHOBBIBAET U apTyMEHTHUPYET BBIIBUTAEMBIE UM UJICH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— CBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX MTOHITHA.
— 00yyYaromuics TBEPIO YCBOWI MPOTPAMMHBINA MaTepraj, TPaMOTHO U
[0 CYyUIECTBY H3JaraeT €ro, ONHPAsICh HAa 3HAHUS OCHOBHOWU
JUTEPATYPHI,
«XODOLLIOY — HE JIOIIYCKAeT CYyLIECTBEHHBIX HETOUHOCTEM;
P — YBSI3bIBAET YCBOCHHBIC 3HAHUS C IPAKTHYECKOW JESITEIbHOCTHIO
«3aUTEHO»
HaIpaBJICHUS,
— apTyYMEHTUPYET HAYUYHBIE MOJIOKECHHUS;
— JIeJ1aeT BBIBOABI K 00OOIIEHHS;
— BJIQJICET CUCTEMOM CNEIMaIN3UPOBAHHbBIX OHSITHM.
— oOyuaroluiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYILIECTBY H3JaraeT €ro, ONMUpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEPATYPHI,
— JIOIyCKaeT HeCYIIECTBEHHBIE OMMUOKH U HETOYHOCTH,
«yJIOBJIETBOPUTEIIHHO» o
GATTOHOY — WCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHUI
HaIlpaBJICHUS,
— c1abo apryMEHTHPYET HayuHbIE MOJI0KECHHUS,
— 3aTpyAHseTcs B (GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUI;
— YAaCTHYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHM.
— o0yyaromuics He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Marepuania;
— JIOMyCKaeT  CYyIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIPH
«HEYJIOBJIETBOPUTEIILHOY
pPaccMOTpPEHHH MPOOJIeM B KOHKPETHOM HAMpPaBIICHUH,
«HE 3aUTCHO»

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHUIA;,
— HE MOXET apryMEHTHPOBATh HAYYHbIE TIOJIOKEHUS;
— He (hOPMYJIUPYET BHIBOJOB M O0OOIIECHHUH.

10.3. TumoBbie KOHTPOJLHBIC 33JAaHUS WIIM UHBIC MATEPUAJIBL.
Bormpocs (3amaun) 11 sK3aMeHa rpeacTaBieHs! B Tabmuie 15.

Ta6numa 15 — Borpocs! (3a1aun) 1715 9K3aMeHa

Kon
Ne n/mt Ilepedyenpb BonpocoB (3a7au) Uit SK3aMeHa HHMKATOPA
Y4eOHbIM JIaHOM HE IPEYCMOTPEHO
Bompocsr (3amaun) aiist 3aueta / qudd. 3aueTa npepacraBieHsl B Tabmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nis 3avera / qudd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3agau) s 3aueta / nudd. 3aueta HHKaTOpa
1 Chopmymupyiite onpenenenne [1IJINC. I1K-2.]1.2
2 Kakue pecypcsl [IJIMC sBasitoTcss porpaMMUPY€EMbIMU? MK-2.J1.2
3 Uem [UIMC oTnmyaroTcsi OT MHUKPOIPOLIECCOPOB U [K-2.]1.2
MHUKPOKOHTPOJLIIEPOB?
4 Yem [IJIMC otnmyaroTcst OT 3aKa3HbIX MUKPOCXEM? MK-2.11.2
5 [lepeuncnure ocHoBHBIE 00nacTu npumenenus [IJIVC. IK-2.]1.2
6 UTto Takoe mporpammupyemsie cucteMbl Ha kpuctawie? Kakue | [1K-2.J1.2




pecypchl OHU CoJiepKat?

7 HazoBute ocHoBHBIE pecypebl IIMC apxurektypst CPLD. MK-2.J1.2

8 Uro Ttakoe pyHkImoHanbHbIN 0510k? KakoBo ero Haznauenne? | [1K-2.J1.2
[Iepeunciure ycTporicTBa, BXOASAUIME B COCTAB
(O YHKIIMOHATBHBIX OJIOKOB.

9 Urto Takoe Makposuelika, KakoBO €€ Ha3HaueHue? K-2.11.2
[lepeuncnure ycTpoiicTBa, BXOSIINE B COCTAB MAKPOSUYEEK.

10 Kaxum o6pazom s [IJIMC apxutextypst CPLD coxpansiercs | [TK-2.J1.2
¢aiin kouuryparmu?

11 Kaxk obecrnieunBaeTcsi B3aMMOICUCTBHE MEXKTY TIK-2. /1.2
(YHKIMOHATIBHBIMU OJ10KaMH?

12 C nomouIpio Kakux pecypcoB mnporpammupytorcs coequnenust | [1K-2.J1.2
MEX]y JOTMYECKHUMHU 3JIEMEHTaMU BHYTPU (YHKIMOHATIBHBIX
0J10K0B?

13 Yro Takoe 6;10Kk BBOJa-BbIBOIAa? KakoBbl ero ¢pyHKImu? MK-2.J1.2

14 Kakumu Bugamu KoHTakTOB Kopmnyca pacnosaratot [IJIMC [K-2.]1.2
apxutektypbsl CPLD?

15 Kakue yctporictBa nociyxuiu nporotunom FPGA? I1K-2.J1.2

16 Yem omiinyaercst <octpoBHas™> apxurekrypa FPGA ot MK-2./1.2
apxutekrypsl ASMBL?

17 [lepeuncnure ocHOBHbIE BUbI pecypcoB FPGA. MIK-2.1.2

18 W3 Kakux yCTpOWUCTB COCTOUT KOH(Urypupyemsiit joruueckuii | I11K-2.J1.2
0J10K?

19 Kak nHa FPGA peanu3zyercs BlYHMcIeHHE KOMOMHAIIMOHHBIX IK-2./1.2
byHKIuMi?

20 Kakwue 3a1auu pemaroTcs ¢ moMoIbsi0 0JIOKOB BBOIa-BBIBO/IA MK-2./1.2
FPGA ?

21 Uto Takoe OaHK BBOJIa-BBIBOJIA? IK-2.J1.2

22 Uto Takoe TpaccupoBouHbie pecypcbl FPGA? Kak onun IK-2.J1.2
OpraHU30BaHbI?

23 Ha xakux yctpoiicTBax peajin3yroTcsi IporpaMMupyemMbie IK-2.J1.2
coeauHenust FPGA?

24 Uem oTimyaroTcs TpaCCUPOBOYHBIE PECYPCHI IS MK-2./1.2
pacnpocTpaHeHHUs] TAKTOBOI'O CUTHAJIA OT PeCypcoB OOIIETo
Ha3HA4YeHUs?

25 W3 gero cknagpiBaeTcs 3aJIepKa paCIpOCTPAHEHUS CUTHAJIA [K-2.]1.2
o FPGA?

26 Uro coboii mpexacraiser mamsath KoHburypammn FPGA? | [IK-2. /1.2

27 Kak pacnionoxensl Ha FPGA 6noxu O3Y? KakoBsl ux MK-2./1.2
BO3MOXXHOCTH U c(hepbl MpUMEeHEeHUs?

28 Kak pacrionoxenst Ha FPGA 61oku 1iudppoBoit 00paboTKu MK-2.14.2
curHanoB? Kakue ycTpoiicTBa BXOJST B X COCTaB?

29 Kaxue BUIbI MUKPOITPOLIECCOPHBIX siAiep MoryT pacnoiaratecs | [TK-2.J1.2
Ha FPGA?

30 Kakne ¢pyHKIMY BBITOTHSIIOT MEHEIKEPhI TAKTOBBIX MK-2./1.2
CUTHAJIOB?

31 HazoBute pexxumsl konpurypupoBanus FPGA. Uem onun IK-2.11.2
OTINYAIOTCS APYT OT japyra?

32 UeM oTmyaroTcs S3bIKM ONMMCAHUS alapaTyphl OT SI3bIKOB [K-2.]1.2
IIPOrpaMMHUPOBAHUA?

33 N3 xakux pasnenoB cocroutr VHDL-onucanue ycrpoiictea? I1K-2.]1.2




Uto onmchIBaeTCs B KAXKIOM U3 Pa3IeioB?

34 Kakue Buibl MOpTOB 00BEKTa MOTYT OBITh OOBSBICHBI? MK-2.J1.2

35 Kaxk odopminsercs paznen apxurekrypsl VHDL-onmucanms? I1K-2.]1.2

36 Kakue npenonpenenéHHble TUIIBI CYIIECTBYIOT B SI3bIKE MK-2.14.2
VHDL? I'ne conepxxurcst ux onucanue?

37 Oxapaxrepusyiite Tun std_logic. I'ne conepxutcst onucanue IK-2.11.2
3TOro THNa?

38 Kakwne ctunmm onricanust upoBBIX yCTPOICTB MK-2.1.2
npenycmarpusaeT s3plKk VHDL? Yem oHu oTiinuarorcs?

39 Oxapaxrepu3yiite ornepatop process. [Ipu ucnoab3oBaHuU MK-2./1.2
KaKOI'0 CTWJIsI OMIMCAHUs YCTPOMCTB OH UCIIOJIb3YyeTCsI?

40 Oxapakrepusyiite oneparop component. [Ipu ucnons3oBanun | [1K-2.J1.2
KaKOI'0 CTWJIsI OMIMCAHUs YCTPOMCTB OH UCIIOJIb3yeTCs?

41 Uto Takoe 6mbamoTeka B s3pike VHDL? IK-2.J1.2

42 Uto Takoe maket B s3p1ke VHDL? IK-2.J1.2

Ilepeyenp Tem Ui KypCOBOTO TMPOEKTUPOBAHUS/BBIOIHEHHS KypCOBOW pabOTHI
MpeCTaBICHBI B TabmwmIe 17.
Tabnuna 17 — IlepeueHs TeM AJisi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUSI KyPCOBOM paboThI

Ne /i1 [TpumepHBIii IepedeHb TeM Ui KypCOBOIO IPOEKTUPOBAHUS/BBITOTHEHHS
- KYpCOBOH paboThI

Y4eOHbIM IJIAHOM HE MPEIYCMOTPEHO

Bonpocsl s mpoBeneHusT NPOMEXKYTOYHOM aTTecTalMd B BHJIE TECTUPOBAHUSA
IpeJICTaBICHBI B Ta0wmie 18.

Tabnumna 18 — [IpumepHBIii mepedeHb BOITPOCOB ISl TECTOB

Kon

No /it [IpumepHbIit mepedeHb BOMPOCOB JIJIs1 TECTOB
WHJUKAaTOpa

HE IPEyCMOTPEHO

[TepedeHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIONIUXCSI 3a09HON (hOPMBI
00y4eHwus1, mpeIcTaBiieHbl B Tadmie 19.

Tabnuna 19 — [lepedeHh KOHTPOIBHBIX padOT

No /it ITepeyeHb KOHTPOIBHBIX PaOOT

HE IPeyCMOTPEHO

10.4. MeTtoanueckiue  Marepuanbl,  ONpEACTAIONIAE  TPOIEAYpPHl  OIICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOMIMUX d3Tanbl (HOPMUPOBAHHMS KOMIIETEHLIMH, COAEp)Karcs B
JOKaJbHBIX HOpPMaTUBHBIX akTax [VYAIL, persiamMeHTHpyOmUX TMOPSAOK U MPOLERypy
NPOBE/ICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTallui O0yYaroImuxcs
I'VAIL

11. Metoauueckue yKa3aHus JUisi 00yJaroIIUXCsl IO OCBOCHUIO TUCITUTLIAHBI

11.1. MeTtoauueckue YyKa3aHds [UIA OOYYalOIIUXCA 10 OCBOCHUIO JICKIIHOHHOTO
MaTepuana .

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe M sCHOE H3JI0KeHHe ydeOHoro matepuana. Ha3HaueHue COBpPEMEHHOHM JIEKIMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALIMIO 1O TEME, 2 B OCBOCHHUH
(yHIAMEHTaJIbHBIX NpoOJEeM IUCHMIUIMHBI, METOJOB HAy4yHOrOo IIO3HAHMSA, HOBEHIIMX




JOCTHKEHUM HayuyHOM MbIciu. B ydyeOHOM mporecce JeKIusl BBITOJIHSAET METOA0JIOIHUECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus pacKpblBaeT MOHATUHHBIN amnmapar
KOHKPETHON 00s1IacTH 3HaHus, €€ MpoOJIeMbl, AA€T LEIbHOE NPEACTaBICHUE O IUCLUILIMHE,
MIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUAIIIIMHAMM.

[1naHupyemble pe3yabTaThl IPU OCBOEHUU 00YYaIOUIMMCs JIEKIIMOHHOTO MaTepuaa;

— TIIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPEAECIISACTCS LIEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOH TEME;

— IOJIy4€HHE OIbITA TBOPYECKON pabOThI COBMECTHO C IIPENOJABATEIEM;

— pa3BuTHE NPO(ECCHOHATBHO—IENIOBBIX  KauecTB, JIOOBM K IpeIMery U
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHUE HEOOXO0MMOro HHTEpeca, HeOOXOAUMOTO Ul CAMOCTOSATEILHON PadoThI;

— IIOJlyYeHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUSA HAYKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne Tofbl;

— HayuduTCsl MeTOAMYecKHu oOpalaThiBaTh MaTepuan (BBLACIATh IJVIABHBIE MBICIH U
[IOJIOXKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH MX B  pa3iIMYHBIX
bopMyIIHpOBKax);

— IOJIy4€HHE TOYHOI'O IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U NOHATHIA.

JIeKUMOHHBI MaTepual MOXET COIPOBOXKIATbCA JEMOHCTpalMed CIIalJ0B W
UCIIOJIb30BAaHUEM pa3JlaTOYHOrO MaTepuaja IpU IPOBEICHUU KOPOTKUX JUCKYycCUH 00
0COOEHHOCTSIX MPUMEHEHHUS OTJECNbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpykTypa npeiocTaBiaeHus JEKIHOHHOTO MaTepuania:

— KOMMEHTApUU K IPEIbIIyIIEeH JIEKIIMA U OTBETHI HA BOSHUKILINE BOIIPOCHI;

—  U3JI0’KEHHE HOBOTO MaTepuala 110 pacCMaTpUBAEMOH TEME;

—  JE€MOHCTpALMs IPUMEPOB IIPAKTUYECKOr0 IIPUMEHEHHS PACCMOTPEHHOI0 MaTEPHUAIIA;

—  OTBETHI HAa BONIPOCHI, BOSHUKIIUE B IIPOLIECCE JICKLIUHU.

Jnst pa3BUTHSL y CTYJIEHTOB HABBIKOB CaMOCTOSITEIIBHOIO OBJIAJACHUS TEOPETHYECKUM
MaTepHaioM psAJ T€M JUCLUIUIMHBI Ha JEKIMOHHBIX 3aHATHAX MOXKET JaBaTbcs 0030pHO, UTO
IIPEIII0JIAraeT UX CaMOCTOSATENBHOE AETAIbHOE U3yYCHHUE.

11.2. MeTtoanueckue yKazaHUs ISl OOYYaIOLIMXCS TIO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor

B xone BeimonHeHus 1a00OpaTOpHbIX pPadOT oOydaromuiics JODKEH YIayOuTh H
3aKpEeNUTh 3HAHMA, MPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCTIEPUMEHTAa B COOTBETCTBHHM C KBAJTU(PHUKAIMOHHONH XapaKTEPUCTHKONW OOYYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-PAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOIPUATHUN.

BrimonHenue 51abopaTopHbBIX paboT OO0yyaromMMCs SIBISETCS HEOThEMJIEMOW YacThIO
U3y4YEeHHUs JUCLUIUIMHBI, ONpENesseMON Y4YeOHBIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreunBaroIluM pelIeHue CIeIyoIUX OCHOBHBIX 33/1a4 y 00y4aroerocs:

— T[pHOOpeTeHHe HAaBBIKOB HCCIIEJOBAaHHUS MPOLECCOB, SBJICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOW JUCIUILINHBL,

— 3aKperuvleHHe, Pa3BUTHE M JleTalu3alMsl TEOPETUYECKUX 3HAHHM, MOJyYeHHBIX Ha
JEKIUSAX;

— ToJlyueHHe HOBOW MH(OpMAIUH 10 N3y4aeMOW JUCIUILINHE,

— TpuUOOpeTeHHEe  HABBIKOB  CAMOCTOSITEIbHOM  paboTel ¢ 1a0OpaTOpHBIM
000pyI0BaHHEM M PUOOPAMH.

3amanne u TpeOOBaHUS K MPOBEACHUIO Ja00OPaTOPHBIX padboT

[IpoBenenne naGopaTOpHBIX pabOT pErIaMEHTHPYETCsl MpaBUJIAMHM OXpaHbl TpyJda M
TeXHUKH O€30MMacCHOCTH, YTBEpKIeHHbIMU pekTopoM [YAIIL. 3amanue Ha BBINOJHEHHE
7abopaTopHBIX pabOT ompeaenseTcss TpernojaBaTeIeM B COOTBETCTBHH C  HACTOSIIEH



nporpaMMoil  aucuuIUiMHbl  «lIporpamMmmupyemble JIOTUYECKHME HWHTETpalIbHbIE CXEMBD» U
y4ueOHBIM Tu1aHOM HampasieHus: 13.03.02 (MeToanyeckue yka3aHus MIPUBEACHBI B JIEKTPOHHBIX
pecypcax kadeapor)

Crpykrypa u ¢popma oTueTa o 1a6opaTopHOit paboTe

Otuer o maboparopHoil paboTe (IUKIe padOT) IOIHKEH COJEPKaTh CIICAYIOIINE
00s13aTeNIbHBIE Pa3/IeIbl:

e THTYJbHBIN JIUCT;

e IIEJIb BBIIIOJHEHHUS 1a0OPaTOPHOM paboTHI;

e KpaTKOE€ MU3JI0)KEHUE CYTH ITPOBOAUMBIX SKCIIEPUMEHTOB;

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

e BBIBOJIBI 110 JTaOOpaTOPHOI padoTe.

Jomnyckaercss ogopmiieHHe O0Iero oTryeTa Mo JabopaTOPHOMY KypCy IMOA €IWHBIM
TUTYJIBHBIM JINCTOM, IPU 3TOM Kaxk[as oTneibHas paboTa (UMKiI) ohOpMIISeTCsl OTIEIbHBIM
paszesom.

TpeboBanust k ohopMIIEHUIO OTYETA O JIabopaTOpHOU padoTe

Odopmiienne otueta o gabopaTopHOil paboTe JOIKHO COOTBETCTBOBATh TPEOOBAHUSAM
odopmiieHust TeKCToBbIX AOKyMeHTOB ['OCT 7.32-2017 u nHopmaTtuBHBIM nokymeHTtam ['YAII
(https://guap.ru/standart). IIpeamodTUTeNBbHBIM SBISETCS UCIOJNB30BaHUE (OpMaTa JOKYMEHTOB
cormacao 'OCT P ICO/M3K 26300-2010.

11.3. MeTtoamueckue yKa3zaHUs Ui 00ydJaromUXCsl M0 MPOXOKICHHIO CaMOCTOSTEIBHOM
paboThI

B xozne BBIIOTHEHUS CaMOCTOSATENbHON pabOThl, OOYUYaOLIUICS BBINOJIHSAET paboTy IO
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJICTBE MpPEMNoAaBaTeis, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTusl.

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

B npouecce BbINOJIHEHHUS CaMOCTOATENBHOW paboThl, y oOydwaromerocs (opMupyercs
1ies1Iecoo0pa3Hoe IUIAaHUPOBaHHE pabouero BpeMeHH, KOTOPOE MO3BOJIET 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.

MetonuueckumMi ~ MaTepuajgamMH,  HAMNpaBSIOUIMMH  CaMOCTOSITENIbHYI0  paboTy
00y4aroIUX CSASBISAIOTCS:

—  y4eOHO-METOANYECKHI MaTepHall M0 AUCIHUIUIHHE.

11.4. Meroauueckue yKazaHusd Uig OOYYalOIIMXCS MO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuil KOHTpPOJIb YCIIEBAEMOCTH NPEAYCMAaTPUBAECT KOHTPOJb KadecTBAa 3HAHUM
00yyYaromuxcsl, OCYIIECTBISEMOrO B TEUEHHUE CEMECTpa C IIeNIbI0 OLEHUBAHUS XO/la OCBOCHUS
JUCIUTUINHBI.

Texkymmii KOHTPOJb  YCHEBAaEMOCTH MOXET IpPOBOAUTHCSI B  (opme ompoca
(TecTupoBaHUs) IpU MPOBEIECHUH JIEKIIMOHHBIX 3aHATUI WM IO pe3yJibTaTaM 3allUThl OTYETOB O
1abopaTOPHBIX padoTax.

11.5. MeTtoauueckue ykazaHHs JJisi OOYYaIOMIUXCS MO MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTaIlUH.

[MpomexxyTouHass  arrectaiuss  OOydYarONIMXCS — MPEIyCMaTPUBAcT  OLICHUBAHHE
MPOMEXKYTOYHBIX U OKOHYATEIBHBIX PE3YyJIbTaTOB OO0y4YeHHS o muciuiummae. OHa BKIIIOYACT B
ce0s:



— muddepeHIMpOBaHHbI 3aueT — JTo ¢opMa OIEHKA 3HAHWH, TOTYyYEeHHBIX
0o0y4armuMcs IpU U3YYEHUH JUCLMIUIMHBL, IPU BHIIOJHEHUHM KYPCOBBIX IPOEKTOB, KyPCOBBIX
paboT, Hay4YHO-HCCIEA0BATENbCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTIIMYHO», «XOPOLIO», «YAOBJIETBOPUTEIBLHOY, «HEYIOBIECTBOPUTEIBHO.

[TpoMexyTouHas atrecTanusi TMPOBOAUTCS Ha OCHOBE (DOHAA OLIEHOYHBIX CPEICTB,
npuBeJeHHOTO B 1.9.3 maHHO# pabouel mporpaMMbl JTUCIUIUIMHBEL. Ha pesyibTHpYONIyIo
OLIEHKY BJIMSIET KaK OTBET Ha BOIIPOC, TaK M paboTa 00yyarolerocs B TeYeHUE CEMECTpa.

Cucrema OLIEHOK IpPH IPOBEIECHUU IMPOMEKYTOYHOM AaTTECTAlMM OCYLIECTBIISIETCS B
CcOoOTBeTCTBUM C TpeboBanusiMu [lonokenuit «O TekyleM KOHTpOJE YCHEBAaEMOCTH U
IPOMEXYTOUHOHN arrectanuu cryaeHToB ['YAIL, oOydaromuxcst mo mporpamMmaM BBICILIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa y4eOHOW paboThl
ctynentoB 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

HpOTOKOJIA
3aceaHus
Kadeapol

IMoamuce
3aB.

kadenpoit




