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AHHOTaUA

HuctummHa «IIpoexTrpoBanue cucteM 00paboTKH U nepenadn HHPOPMaLUm» BXOIHUT B
00pa3oBaTeNbHYI0 MPOrpaMMy BBICHIETO OOpa3oBaHHMs — MporpamMmy OakamaBpwara IO
HanpasieHuio mnoarotoBku/ cremuansHoctd 09.03.01 «MHbopMaTHKa W BBIYMCIUTEIbHAS
TEXHHMKA» HampaBlieHHOCTH/criennanu3anuu «KoMnbploTepHble TEXHOJIOTUH, CUCTEMbBI M CETH.
Jucuumumna peanusyercs Kapeapoid «Ned4y.

JlucuuninuHa HaueaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIONINX KOMIETEHIIHIA:

IIK-1 «CnocobOeH ocCymIecTBIATh KOHIENTyalbHOE, (YHKIMOHAJIBHOE M JIOTHYECKOE
MPOEKTUPOBAHUE CUCTEM CPEIHETO U KPYIMHOI0 MaciiTada u CI0KHOCTH

[TK-2 «CniocobeH mpoeKTUPOBATh MOJIB30BATENbCKHUE HHTEP(DENCHI IO TOTOBOMY 00pa3Ily
WM KOHLIENIIUU UHTEepdericay

CopepxaHue IUCLUIUIMHBI OXBAaTbIBAE€T KPYI BOIPOCOB, CBSI3aHHBIX C HPHUHLIMIIAMU
MOCTPOCHUS IPOrPaMMUPYEMBIX CHCTEM YIIPaBJICHUs, TPOEKTUPOBAHUEM IIU(POBHIX YCTPOUCTB
Ha [UJIMC, pa3paGoTkoii M MNPOBEPKOW JOTWKH, MOATOTOBKON MCXOIHBIX TpeOOBaHUU W
JIOKYMEHTAIlH, a TAK)Ke OLIEHKON M0JIb30BaTENbCKUX CLIEHAPUEB UHTEP(EICcOB.

[IpenonaBanre TUCHMIUIMHBI TPEAYCMAaTPUBAET ClEAyIOUMe (OpPMBI OpraHU3aluu
y4eOHOTr0 TMporiecca: JICKIIUH, JJa0opaTopHbIe PaOdO0THI, CAMOCTOsATEIbHAS paboTa 00yJaronerocs.

IIporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme nuddepeHIupoBaHHOrO 3a4eTa
(9 cemectp), sx3amena (10 cemectp).

OO6miast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTABJISET 5 3adeTHBIX eauHuIl, 180
4acoB.

SA3bIK 00yUYeHHUS 110 AUCIUIUTMHE «PYCCKUH »



1. IlepeuyeHb MIaHUPYEMBIX PE3YIBTATOB OOYUEHUS MO AUCLUIINHE

1.1. Ienu npenogaBaHus TUCUUTLTAHBI

Ilenpto OCBOEHMS JAMCUMIUIMHBI sABIseTCd (DOpPMUpOBaHME 3HAHMH O MNPUHIMIAX
noctpoerus cucteM ynpasieHus Ha [IJIMC u ymenuii pa3zpabarbiBaTh UCXOAHbIE TpeOOBaHMUA,
IPOEKTHPOBATH CTPYKTYPY LU(POBOI cCUCTEMBI U TPOBEPATH €€ padoty. Jucuumnimnnaa GopMupyer
HaBBIKM AaHaJHM3a CICHAPHEB IOJb30BATEIbCKUX HHTEP(EHCOB M CTATUCTHUYECKUX JAaHHBIX
B3aUMOJICHCTBHS, HEOOXOIUMBIX Ul IPOEKTUPOBAHUS IPOrPAMMHO-AIIAPATHBIX CHCTEM.

1.2. JlucuumiuHa  BXOOUT B COCTaB  4acTd, (OPMHUPYEMOW  yYaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTEeIbHON MPOrpaMMBbl BBICIIIETO 0Opa3oBaHMs (lajee —
OIT BO).

1.3. TlepedeHb mIaHUPYEMbIX PE3YIBTATOB OOYUEHHUS MO TUCLUIIIIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3yibTataMu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AUCHUILUIMHBI OOYYarOIMICS NOJDKEH 00JIafaTh ClIEAYOIMMU
KOMIETEHIIMSIMU WM UX YacTsMH. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS MPUBEICHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHKCHHUS

Kon u
Kareropus (rpymnmna) Koz v HanMeHoBaHMe WHIUKATOPA JOCTHKEHUS
HAaUMEHOBAHHE
KOMTIETCHIINH KOMIIETCHITHH
KOMIIETEHIINH
[1K-1 Cnocoben
ITK-1.3.1 3HaTh TpeOOBaHUs, METOBI
OCYIIECTBIISTh
MPOEKTUPOBAHUSI CUCTEM YIIPaBJICHUS
KOHIENTYyaJbHOE,
TEXHOJOTUYECKIUMH MPOIIECCaMU
(bYyHKIHMOHATBHOE U
[IpodeccnonanpHbIC [1K-1.VY.1 ymeTs pa3zpabaThiBaTh JeJICHHUE Ha
JIOTUYECKOE

KOMIIETEHITNHT MOJCUCTEMbI, ’TATHOCTh U OYEPETHOCTh
MIPOCKTUPOBAHUE
MOCTPOCHUS CUCTEMBI

CHUCTEM CPEJTHETO U
TIK-1.B.1 BnameTh HaBBEIKAMHU OIIHMCAHUS

KpPYITHOTO Maciutada .
MCXOJIHBIX TPeOOBaHMI K CHCTEME
U CJI0)KHOCTH

T1IK-2.3.1 3HaTh cnoco0ObI 00eCIICUEHUS
JOCTYITHOCTH HHTEP(EHCOB; METOIBI
CTATUCTUYECKOTO aHAJIN3a JAHHBIX

I1K-2 Criocoben

POEKTUPOBATH
p P I1K-2.Y.1 yMeTh OLIEcHUBATh CLIEHAPUH
MOJIb30BAaTEIbCKHUE N
[TpodeccronanbHbIe . UCIIOJIb30BaHUs HHTEp(delica MporpaMMHOTO
UHTEpENCH 1o
KOMITETCHIIUH obecrieueHus

TOTOBOMY O0pa3Ily
WIA KOHIICTIITUH
uHTepdeiica

[1K-2.B.1 BnaseTs HaBbIKaMH (POPMUPOBAHUS
BBIOOPOK 10 CTATUCTUYECKUM JIaHHBIM O
B3aMMOJEHCTBUU NOJIB30BATENS C
uHTepdherncom

2. Mecro aucuumuinHel B cTpykType Ol

JucuummHa MoKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IPU U3YUYCHHUH CIEAYIOUINX JUCIUILINH:

— «OCHOBBI IPOTPAMMHPOBAHUS

— «DJEeKTPOHUKAY

— «Teopus aBTOMaTOB»

— «CXxeMOTEeXHHKay.

3HaHUs, MOJYYCHHbIE NPU HM3YYCHHWU MaTepuana JaHHOW JWUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAYE€HHE, TaK U UCIIONB3YIOTCS IPU U3yUEHUU APYTUX JTUCIUILINH!

— «IIpousBoacTBEHHAs MPENIUILIOMHAs TPAKTUKA»

— «['ocynapcTBeHHast HTOTOBas ATTECTALUS.

3. OOBEM H TPYJOEMKOCTb TUCITUTLIAHBI



Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BUIOB y4eOHOMH
paboThI O AUCHUIIMHE (M pacpeaesieHue 3TO TPYJOEMKOCTH M0 ceMecTpaMm) IpeACTaBICHbI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIITUHBI

. Tpy10eMKOCTb 110 ceMecTpam
Bun yuebnoi paboThl Bcero NeO Nol0
1 2 3 4
Oowan mpyooemKocmep OUCYUNIUHDL, 5/ 180 3/ 108 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuuecko n0020moeKu 18 8 10
Ayoumopnuie 3anuamus, BCETO 4ac. 40 20 20
B TOM YHUCIJIE:
nekruu (JI), (gac) 22 12 10
npakTuyeckue/cemunapckue 3ausatus (I13),
(dac)
naboparopubie padotsl (JIP), (1ac) 18 8 10
KypcoBoii npoekt (pabota) (KII, KP), (dac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnasn paboma, Bcero (dac) 131 88 43
Buo npomesxcymounoii ammecmayuu: 3auet, | udd. JK3.,
mudd. 3auer, sx3ameH (3auet, Judd. 3a4, Jk3.) 3a4., Hudod. 3a4.,
OK3.,

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCHUIUIMHBI 1O pa3fiesiaM U BUJaM 3aHATHIA.
Pazgenpl, TeMBbI TUCITUTIITUHBI ¥ KX TPYJIOEMKOCTh TPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh
Jlexmun 113 JIP KIT/KP CP

Paznensl, TeMbI qUCTIMITITNHBI (uac) (C3) (4ac) (dac) (gac)
Cemectp 9
Pazgen 1. OcHOBBI cucTeM MPOTPAMMUPYEMOTO
yIIpaBJICHUS
Tema 1.1. IIporpammupyemselie cUCTEMBI 2 1 18
yIpaBlieHUs: Ha3HAYeHHE, CTPYKTypa U obactu
MIPUMEHEHUS

Paznen 2. TpeboBanus k cucreme u
MOJIb30BaTEIbCKUE UHTEP(DEHCHI

Tema 2.1. TpeGoBaHUs K CUCTEME YIIPABICHUS U
€€ moJcucTeMam

Paznen 3. [IporpamMmmupyembie TOrMYECKUE
HUHTCTPAJIbHBIC CXCMbI

Tema 3.1. ApxurtekTtypa u Ki1accupukamms
[TJINC; TUIBI IOTUYECKUX PECYPCOB

Paznen 4. CpenctBa npoeKTUPOBAHMS,
MOZICIIUPOBAHUSA U OTJIIAAKN

Tema 4.1. Cpena npoeKTUPOBAHUS: OITUCAHHUE
CXEMBl, CHHTE3 ¥ KOH(OUTYpUPOBaHHE




Paznen 5. Dranbl pa3paboTKH U MOATOTOBKA

TEXHUYECKOTO 3aJaHus

Tema 5.1. Dtansl pa3paboTKH, UCXOIHBIE

TpeOOBaHUS U TEXHUYECKOE 3a/1aHuE

Hroro B cemectpe: 12 8 88
Cemectp 10

Paznen 6. Texuuueckasi JOKyMEHTALUS U
HaIEKHOCTH HU(POBBIX CUCTEM

10 10 43
Tema 6.1. CxemHas TOKyMeHTaIUs,
pacu€THbIC MAPAMETPHI U OLICHKA HAAEKHOCTHU
Uroro B cemectpe: 10 10 43
Hroro 22 0 18 0 131

[lpakThueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HETOCPEICTBEHHOM  BBINOJHEHUHT
00y4aromKMUCS ONPEICTICHHBIX TPYAOBBIX (DYHKIIMNA, CBA3aHHBIX ¢ Oyayliel npodeccuoHanbHOM
JeATEIIHOCTBIO.

4.2. CopaepxkaHue pa3iesoB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprxkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHUIIE 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK
Ha3Banue u copepxanue pa3aeinoB U TeM JEKIIMOHHBIX

Howmep paznena .
3aHATUU

1 Paznen 1. OcHOBBI cuCcTEM MPOTrpaMMHUPYEMOTO yIIPaBICHUS
Tema 1.1. [IlporpammupyemMble CHUCTEMBbI  YHOpaBJICHUS:
Ha3HauYeHHe, CTPYKTypa U 00JacTU MPUMEHEHHUS

Haznauenme  mporpaMMuUpyeMbBIX  CHUCTEM  yIpaBICHUS
TEXHOJIOTHYEeCKUMH TporieccamMu. CoCTaB CUCTEMBI, OOBEKT
yIpaBji€HUsl, KOHTPOJUIEP, KaHalbl BBOJA-BbIBOJAA U CBSI3U
MEXy ToJicucTeMaMu. (2 Jaca).

2 Pazmen 2. TpeOoBaHus K cHCTEME U IOJIb30BATEIbCKHE
nHTEpDHEUCH
Tema 2.1. TpeOoBaHusi K CHUCTEME yIOpaBICHUS U €&
MoJICuCTEMaM

@OyHKIMOHANBHBIE W JKCIUTyaTallMOHHbIE  TpeOOBaHMSL.
[Tonp30BaTenbCKUE CLEHAPUH, IOCTYMHOCTh HHTepdeiica u
MOKa3aTeNH B3auMOJIeHCTBUS mob3oBarens. (1 yaca).

3 Pasnen 3. Ilporpammupyemble JOTMYECKHUE HWHTETPAJIbHBIE
CXEMBI

Tema 3.1. Apxurexktypa u kinaccudukanus [IJIUC; tumb
JIOTUYECKUX PECYPCOB

[Tpuniuner opranuzauuu [IJIMC, nporpammupyemMast Jioruka v
pecypcbl kpuctamuia. OCHOBHBIE KJacChl CXeM M 00JIacTH UX
npuMeHenus. (3 gaca).

4 Pasnen 4. CpexncrtBa NpOEKTHPOBAHMS, MOJEIUPOBAHUSA U
OTJIa/IK1




Tema 4.1. Cpena npoeKTUPOBAHUS: ONMKMCAHUE CXEMbI, CUHTE3 U
KOH(HUTypUpOBaHHE

Pa3zpabotka mudposoro mpoekra B CAIIP: BBonx omucanus,
MOJICTTUPOBaHUE, CUHTE3, HA3HAYCHHE BHIBOJIOB, POpPMHUpPOBAHUE
(aiina koH(urypamum, npoBepkKa u otaaaka. (5 gaca).

Pazgen 5. Dtambl pa3paboTKu W TMOATOTOBKA TEXHUYECKOTO
3aJJaHUs

Tema 5.1. DOtanmbl pa3paOoTKH, HUCXOIHBIE TpPEOOBaHHUS U
TEXHUYECKOC 3aJaHUC
IlocnegoBarenbHOCTH MPOCKTUPOBAHUS CHCTEMEI,
JCKOMIIO3HIIMSI Ha TOJCUCTEMBI, (OPMUPOBAHHE HCXOIHBIX

TpeOOBaHUM U cOCTaBa TEXHUYECKOro 3ananus. (1 Jaca).

Pasznen 6.
U(PPOBBIX CHCTEM
Tema 6.1. CxemHass JOKyMEHTalUsI, pacuy€THbIC MapamMeTphl U

TexHuveckass JOKyMEHTAIus W HaAEKHOCTH

OLICHKA HAJEKHOCTU
CocTaB TEeXHHMUYECKOHW JOKyMEHTAIMH LU(GPOBOrO yCTPOMCTBA,
CXEMHOE Tpe/cTaBleHue U pacuér mapamerpoB. [lokazarenu
HaAEKHOCTH M WX NPUMEHEHHE IIPH BHIOOpE MPOCKTHBIX
pemenuit. (10 gaca).

4.3.

[IpakTrueckue (cCeMHUHAPCKUE) 3aHATH

TeMbl MpakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmmma 5 — [IpakTHdecKkue 3aHsITHS U UX TPYI0EMKOCTh

N3 Hux No
Tembl Dopmbl .
No TpynoeMKocTb, | MPAKTUYECKOH | pa3aena
MPaKTUYECKHUX MPaKTUYECKHUX
/1 o o (qac) MMOATOTOBKH, | TUCIIMII
3aHATUN 3aHATUN
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYIOEMKOCTh IPUBEICHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHbIX paboT TPyAOCMKOCTE, | IAKTHHIECKOH | pasiena
/11 (dac) MOJTOTOBKH, | JMCIIHII
(dac) JIUHBI
Cemectp 9
1 | BBoanoe 3ansaTue. MHCTpyKTaX 1m0 padboTe 1 1 1
¢ 1abopatopHbiM cTeHiom UP-2.
2 HccnenoBanue KOHPUTYpUPOBAHHS 1 1 3
npoctoro nudposoro yzna Ha [IJINC.




3 [ToaroToBka NCXOAHBIX TPeOOBaHUN U 1 1 5
TEXHUYECKOTO 3a7aHusl sl HUPPOBOTO
y37a.
4 | Pa3zpaboTka JIOTHYECKOI CXeMBI ITU(POBOTO 2 2 4
y3Jla ¥ IPOBEpPKa MOJICTUPOBAHUEM.
5 Onucanue noruku Ha AHDL u ananus 2 2 4
pEe3yIABTATOB MOJICIUPOBAHUSI.
6 Hasnauenwue BBIBOJIOB, (OPMHUPOBAHKE 1 1 4
¢aiina KOHQUTYpaLIMU U OTIIA/IKA TPOCKTA.
Cemectp 10
1 BBoanoe 3anstue. [ltanupoBanue cocrasa 1 1 6
TEXHUYECKON TOKYMEHTAIIUH.
2 Pa3zpaboTka nmpuHIMIHATIEHON CXEMBI 4 4 6
I (POBOrO YCTPOICTBA.
3 Pacuér nmapameTpoB u ohopmiieHne 5 5 6
KOMILJIEKTa MPOEKTHOU JTOKYMEHTAIUH.
Bcero 18

4.5. BpIIOTHEHUE KyPCOBOTO MPOEKTa/ KypCOBOM pabOTHI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Bunasl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuue 7.

Tabmmia 7 — Busl caMOCTOSITEIBHOM PaOOTHI M €€ TPYTO0EMKOCTh
Bcero,

Bun camocrosTensHO#M paboThI qac Cemectp 9, uac Cemectp 10, yac
1 2 3 4
W3ydenune TeopeTHIecKoro Marepuaia 97 70 27

muctuuael (TO)

Kypcosoe npoektupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3) 6 0 6
Brimonnenue pedepata (P)
[ToaroToBka K TEKymeMy KOHTPOJIO

ycneBaemoctu (TKY) 15 10 >
Jlomamuee 3ampanue (/13)
KonTtponbhsie pabotsl 3a0unnkoB (KP3)
[ToaroToBka K MpPOMEKYTOUHOM 13 ] 5
arrecraiuu (ITA)

Bcero: | 131 88 43

5. IlepeyeHb yueOHO-METOAMUECKOTO OOECTICUeHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaIOIIHUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTEePUaIIbI 1JIs1 CAMOCTOSITEIbHON paboThl 00yYaroIUXCcsl YKa3aHbl B I1.11.
pazznenos 6-11.

6. IlepedyeHb MEYaTHBIX U DJIEKTPOHHBIX YUCOHBIX M3TaHUI



IlepeueHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHU MTpUBEIEH B TadauIIe 8.
Tabmuua 8 — [lepeyeHp NeUaTHBIX U DJICKTPOHHBIX YUEOHBIX M31aHUI
KommuecTBo 3K3eMIUIsipoB B
Mudp/
bubnuorpadudeckas ccpuika OnbmMoTeKe
URL anpec

(KpoMe 3IIEKTPOHHBIX FK3EMILISIPOB)
004(075) VYrpromos E. I1. [ludposas cxemorexuuka : | 34

y27 ydueOHoe mocodue. 2-e u3., mepepad. u JIOIl.

— CII6. : BXB-IletepOypr, 2007. — 782 c.
004.4(075) | I'pymBunxkuii P. 1., Mypcaes A. X., 30
I'91 VYrpromos E. I1. [IpoexktupoBanue cucreM Ha

MHUKpPOCXEMaX ¢ IPOrpaMMHUPYyEMOit
CTPYKTYpO¥ : yueOHoe mocodue. 2-¢ u3.,
nepepad. u gon. — CII6. : BXB-IlerepoOypr,
2006. — 736 c.

004 A 62 AwmocoB B. B. CxemotexHuka u cpeicTna 9

IPOCKTUPOBAHUS HUPPOBBIX YCTPOUCTB :
yuebHoe nocoobue. — CIIO. : BXB-
[TerepOypr, 2014. — 560 c.

7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn « THTepHeT»
[lepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS JUCHUILUIMHBI
npuBe/eH B Tabymile 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpA30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH « HTepHeT
URL anpec HaumenoBanu
e
https://www.intel.com/content/www/us/en/products/details/fpga/developmen | Intel®
t-tools/quartus-prime/resource.html Quartus®
Prime:
pecypcsl
IPOTPaMMHOTO
obecrieyeHus
ISt
pa3paboTku

IIPOEKTOB Ha
ITJINC

8. Ilepeuerpr MHGOPMAITMOHHBIX TEXHOJIOTHH
8.1. Ilepeuenp mporpaMMHOro oOOECIeUeHHs, HCIOIb3yeMOro MpPH OCYIIECTBICHUHU
00pa30BaTENBFHOTO MpOoIiecca MO JUCIUIIIHHE.
[lepeueHp UCIONB3yEMOr0 MPOTPaMMHOT0 obecrieueHus npeacrasieH B Tadbnure 10.

Ta6muma 10 — [lepedyenp nporpaMMHOTO o0ecriedeHus
Ne /i HaumenoBanue

1 DnektpoHHas nHpopmarmoHHo-00pa3oBaTenbHas cpena ['Y Al «MaTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyaaukamu ['Y AIl




(BBeneHa B skcIutyaranuio npukazom I'YAII ot 06.06.2017 Ne 05-215/17), nepeuenn
MOJyJIeH U UX (YHKIIMOHAJIbHOE HA3HAYCHUE U3JI0KEHBI 110 CChUIKE
https://guap.ru/it/system/iso

2 OdunmanbHpIl callT 00pa3oBaTebHON OpraHu3amuu B ceTH «MIHTepHEeT»
(https://guap.ru/), pazpaboran cotpyaaukamu ['YAIl (BBen€H B dKCIUTyaTalnio
[Tpuxazom I'VAII ot 23.03.2023 Ne 05-145/23)

8.2. Ilepeuenp  WHGOPMALMOHHO-CIIPABOYHBIX  CHCTEM, UCIOJIB3YEMBIX  IpHU
OCYILECTBIIEHMH 00pa30BaTENIBHOIO MPOLECcca MO JUCIUIUINHE

Hepequb HCIOJIb3YyCMbIX I/IHq)OpMaI_II/IOHHO-CHpaBO‘IHBIX CUCTCM NPCACTABJICH B Ta6JII/II_I€
11.

Tabmuua 11 — Ilepeuerp nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne n/m HaumenoBanue

1 DOnexkTpoHHBIN KaTanor oudauoteku 'Y Al ¢ noctynom k 6a3e mOJTHOTEKCTOBBIX
m3mannit (https://lib.guap.ru/), mocTym yepe3 TUYHBIA KaOWMHET YUTATENS
oubmmorexku ['YAII

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTNHE, IPEACTaBIeH B Tabuie 12.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepuaTbHO-TEXHUYECKON Oa3bl (pu1 HEOOXOTUMOCTH )
MynbsTUMeaniiHas JIEKIUOHHAS ay TUTOPUS a. 32-04, bM
AynuTtopus 71 TPOBEICHUSI 1a0OpaTOPHBIX pabOT a. 51-02B, bBM
3 | YueGHo-naboparopusie crenasl UP-2 (Altera) a. 51-02B, bBM

10. OueHounble cpeAcTBa sl IPOBEICHUS TPOMEKYTOUHOM aTTECTAUKI
10.1. CocTraB OLICHOYHBIX CpPEACTB ISl NPOBEACHUS NPOMEXYTOUYHOM aTTECTallMU

00ydJaronuxcs no TUCIUILIMHE TTPUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI TPOMEKYTOUHOHN aTTecTaluu
Bun npomexyTo4HOM aTTecTanuu IlepeyeHb OLIECHOYHBIX CPEJCTB
Crucok BOMPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI™;

3amaumu;

TecTsl.

Crnrcok BONpocoB;

JuddepennrpoBanHbIii 3a4€T TecTsr,
3agaun.
[Ipumeuanue: *sK3ameHaoHHbBIE OMIIETHI HOPMHUPYIOTCS Ha OCHOBE BOIIPOCOB U 3a1a4 Tabuuis! 15.

DOK3aMeH

10.2. B kauecTBe KpHUTEpPHUEB OLECHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4JarolumMucsa NMpUMeHsAeTcsl 5-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeaeHa B Tabnuie 14. B TeueHne cemecTpa MOXXET HCIOIB30BaThCSA
100-6amipHas mKaxa MOIYIbHO-PEHTHHTOBOM CUCTEMBI Y HUBEPCUTETA, MPABHJIA MCTIOJIb30BAHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOILLUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL



Ta6mmma 14 — Kpurepuu onieHKH ypoBHsI ChOPMHUPOBAHHOCTH KOMITETCHIIUN

Or11eHKa KOMITETEHITUN

5-OayutbHAd 1IKAIa

XapaktepucTuka chopMHUpPOBAHHBIX KOMIIETEHIIUIH

«OTIIMYHO»
«GavTCHO»

OOyyaromumiics:

— TJTyOOKO U BCECTOPOHHE YCBOMJI MIPOTPAMMHBIA MaTepra;

— YBEPEHHO, JJOTUYHO, MOCIEA0BATEIbHO U TPAMOTHO €0 U3J1araeT;
— ONMUPASICh HA 3HAHUSI OCHOBHOW W JOMOJIHUTEIBHOU JUTEPATYPHI,
TECHO CBA3BIBAET YCBOCHHbBIC HAYUHbIC MOJIOKEHUS C MPAKTUUYECKON
JEATEIIbHOCTHIO HAIIPABJICHMUS;

— yMesi0 00OCHOBBIBAET M apTyMEHTUPYET BBIJIBUTAEMBIC UM HJICH,

— JIeIaeT BBIBOJLI M 0000IICHHMS;

— cBOOO/IHO BIIAJIEET CUCTEMOH CIIEHUAIN3UPOBAHHBIX MOHITHH.

— mpaBmJIbHO BRIIOJHUI OT 90% 10 100% TecTOBBIX 3aJaHHUM.

«XOPOLLIO»
«3aUTEHO»

OOyuaromuiAcs:

— TBEP/I0 YCBOMJI IPOTPAMMHBIN MaTepuai, FPaMOTHO | 10 CYIIIECTBY
U3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAECT YCBOEHHBIC 3HAHMS C TPAKTUYECKON ACATEIHHOCTHIO
HaIpaBJICHNUS,

— apTYMEHTHUPYET Hay4IHbIC TIOJIOKEHUS;

— JIeNaeT BBIBOALI U 000OIIEHUS;

— BJIaJICET CUCTEMOM CIEIUATU3UPOBAHHBIX TOHSATHM.

— IpaBuJIbHO BRIMOJIHMWI OT 70% 110 89% TecTOBBIX 3a/1aHU.

«yJOBJIETBOPUTEIILHOY
«3aUTEHO»

— 00y4aroLHiics yCBOMII TOJIBKO OCHOBHOM POTPaMMHBIN MaTepua,
M0 CYILECTBY M3J1araeT e€ro, OnupascCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI;

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKU 1 HETOUHOCTH;

— UCHBITHIBACT 3aTPYAHEHUS! B MPAKTUYECKOM MPUMEHEHUH 3HAHUU
HaIpaBJICHUS,

— c51ab0 apryMEeHTHPYET Hay4YHBIE MOJIOKEHHUS,

— 3aTpyAHsieTcs B (GOPMYJIUPOBAHUH BBIBOJIOB U 000OIICHUI;

— YaCTUYHO BJIAJICET CUCTEMOMU CIEeUATIU3UPOBAHHBIX TOHITHIA.

— MIPaBWJILHO BBIMOJIHWI OT 51% 110 69% TeCTOBBIX 3a/1aHMI.

«HEYIOBJIETBOPUTEIIHLHO»
«HE 3aUTEHO»

— oOy4Jaronuiicss He YCBOWJI 3HAYMTEIBHOW YacTH TPOTrPaMMHOTO
Marepuana,

— JIONMYCKAaeT CYIIECTBEHHbIE OMIMOKM ¥  HETOYHOCTH TIpHU
paccMOTpeHHH MPo0IeM B KOHKPETHOM HaIlPaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B IMIPAKTUUECKOM TPUMEHECHUH 3HAHU;

— HE MOKET apryMEHTUPOBATh HAYYHBIC TTOJIOKEHHS,

— He (OPMYIHPYET BBIBOJAOB M 000OIIICHUH.

— MIPaBIJILHO BHIOJIHWI MeHee 51% TecTOBBIX 3aJaHUM.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI NI UHBIE MaTEPUAIIbI.
Bomnpocsr (3amaun) nis sKk3aMeHa mpeIcTaBlIeHbl B Tadmie 15.

Tabmuma 15 — Boripocs! (3amaun) 115 2K3aMeHa

Ne /it [Tepedens BOmpoCcoB (3a1a4) T IK3aMeHa Kon
UHAMKATOpa

1 Oxapakrepusyiite mporpaMmupyemyto cucreMmy ynpasienus | I1K-1.3.1
TEXHOJIOTUYECKHUM IPOILIECCOM: Ha30BUTE OOBEKT,
KOHTPOJIIIEP, KaHAIIbI BBOJA-BBIBO/IA U CBS3H MEKIY
MOJICHCTEMAaMH.

2 CpaBHuTE peanu3aiuio UG pPoBOTo y3Iia Ha KECTKOM IK-1.3.1
JoTUKe, MUKpompotieccoproi miatdopme u [IJIMC no
M3MEHSIEMOCTH ITPOEKTa U CIOCO0Y BBIMOJIHEHUS JIOTHKU.




Oo6mwscuure paznuuuss CPLD u FPGA u npusenute no
OJTHOMY MOJAXOSIIEMY CIIydaro IPUMEHEHUS KaX10ro
ksacca [JIMC.

IK-1.3.1

[Tepeunciure sTamnbl pa3paboTku MUPPOBOTO MPOCKTA B
Quartus OoT co3/1aHus MPOEKTA JI0 MPOBEPKU KOH(UTYpALIUH.

ITK-1.3.1

OOBsicHUTE HA3HAUYCHUE TPAPUIECKOTO BBOJIA CXEMBI,
onucanusi Ha AHDL, moaenupoBanus v Ha3HAYCHUS
BbIBOJIOB B poekTe Ha [TJINC.

ITK-1.3.1

Ha3zoBuTte nporpaMMHBbI€ U anmapaTrHble CIIOCOOBI
MOBBIIIEHUS HAEKHOCTU CUCTEMBI 00pabOTKH U Nepeaaun
nH(OpMALMU U MOSICHUTE JeHCTBUE KAXIOTO.

IK-1.3.1

JIst cucteMbl MOAZIep KaHMsI TEMITEpaTyphl B Kamepe
BBIJICJIUTE TTOACUCTEMbI U3MEPEHHSI, 00paOOTKHU, YIIPABICHUS
HarpeBaTejeM M WHANKAINH; 331aiTe TOPSI0K UX
pa3pabOTKU U MPOBEPKHU.

IK-1.V.1

JInst cucteMsl yIpaBJIeHUs] HACOCOM € JAaTYMKAaMU YPOBHS U
aBapUMHOIO AABJICHUS ONPEAEIUTE COCTAaB MOJACUCTEM U
3aBUCUMOCTH MEXIY HUMH, 3aTEM PACIIOIOKUTE ITAIbI
IIPOEKTUPOBAHMSI 110 MOPSIIKY.

IK-1.V.1

CormocTaBbTe 1Ba BapruaHTa pa30nMeHust KOHTpoJuiepa
KOHBelepa: eIUHBI MOIYJIb JIOTUKUA U OTJEIbHBIE MOTYITH
JTATYMKOB, IPUBOJIOB U JUArHOCTUKH. BriOepuTe BapuaHT 1
000CHYHTE MOCIEeI0BATEIILHOCTh HHTETPALIUH.

IMK-1.V.1

10

CocTtaBbTe MOCIEA0BATEILHOCT MMPOEKTHBIX PadOT IS
YCTPOWCTBA CUTHAIM3ALMU: TPEOOBaHUS, TOTHUECKas
CTpYyKTypa, onucanue Ha AHDL, monenuposanue,
KOH(QUTypUPOBaHHE U UCIIBITAHUE; YKAXKUTE PE3yJIbTaT
KaXJIOT0 JTarna.

[K-1.V.1

11

Pasnoxure cucteMy KOHTPOJIS TEMIEPATYPhl U BIIAXKHOCTH
CKJIaJa Ha TIOJICUCTEMBI, YKaXHUTE UHTEP(ECchl MEX Iy HUMHU
Y NIOPSIIOK MHTETPALMOHHON MMPOBEPKHU.

IMK-1.V.1

12

Jiis tupoBOTo y371a ¢ peKUMaMU «OXKHIaHUEY, «padoTay u
«aBapHs» ONpeeTuTe He0OXO0AUMBIC OJIOKH, CBS3U U
0UYEePEeTHOCTh Pa3pabOTKH OT TPeOOBAHMIA 10 OTJIAIKH.

[K-1.V¥.1

13

CocTtaBbTe UCXO0IHbIE TPEOOBAHUS K KOHTPOJLIEPY
HarpeBaTebHON KaMepbl: YKaXKUTE U3MEPSAEMYIO BEINUUHY,
YIIPaBIISIIOIIEE BO3AECHCTBUE, PEXKUMBI, TOITYCTUMBII
JMaIa30H U YCIOBUE aBAPUMHON PEAKLIUH.

ITIK-1.B.1

14

Jjis cucTembl yrpaBjeHHs] HACOCOM IO TaTYUKY YPOBHS
3a/iaiiTe QYHKIINH, BXOIHBIC U BBIXOIHBIC CUTHAIIBI, YCIIOBUS
MyCKa ¥ OCTAHOBA U OTPaHMYEHUS IKCILUTyaTall|H.

ITIK-1.B.1

15

[ToaroToBbTe MepeueHb NPOBEPSIEMbIX TPEOOBAaHUI K
ceerodopy Ha [TJIMC: BXOabI, BEIXOIBI,
IIOCJIEI0BATEIBHOCTh COCTOSIHUI, BpPEMEHHBIE OTPaHUYEHUS
Y peaknusi Ha cOpoc.

[IK-1.B.1

16

Onummre UCXOAHBIE TPEOOBAHUS K KOHTPOJUIEPY KOHBeHepa
C JATYMKOM HAJIMYMS U3JACIIHS U aBAPUMHON KHOIKOM;
Kaxioe TpedoBaHue chopMynupyiTe Tak, 4TOOBI €ro MOXKHO
OBLJIO POBEPUTH.

[IK-1.B.1

17

CocraBbTe TpeOOBaHUS K YCTPOUCTBY KOHTPOJIS
MHUKPOKJIMMATA: ICPCUUCIINTC JAaHHBIC JATYNKOB, PCKHUM

ITIK-1.B.1




VHJUKALUH, [IOPOTU MPEAYIPEKACHUSA U YCIOBUS
JKCILTyaTallUu.

18

JI1st cucTemMbl yIpaBJieHUs] BEHTUJITOPOM T10 TEMIIEPATYpe
chopMynupyite 1enb, GyHKIUU, BXOAbI, BBIXOIBI,
JIOMYCTUMBbIE 3HAUCHHUSI U KPUTEPUN YCIEITHOTO MCTIBITAHHUSL.

[IK-1.B.1

19

HazoBute ciocoOs o6ecnieunTh yrpasieHne nHTepdeiicom
C KJIaBUATYPBI U OOBSICHUTE, KaK MPOBEPUTH MOPSAIOK
nepexoja dokyca.

ITK-2.3.1

20

OOBbscHUTE, KaK KOHTPACT, pa3Mep TEKCTa U
MacmTabMpOBaHKE BIMSIOT HA JOCTYITHOCTh MHTEpdeiica;
YKQXHUTE CIIOCO0 MPOBEPKHU KaXkKJIOTO CBOMCTBA.

[IK-2.3.1

21

[Tepeunciure criocoOb! mepeaarh HHGOPMAIIHIO, KOTOpas B
uHTepdeiice 0003HaYCHA TOJIBKO [[BETOM, U IPUBEIUTE
puMep TyOJIMPYIONEro 0003HAYCHHSI.

ITK-2.3.1

22

HazoBuTe cTaTuCTHUECKHE MOKA3aTeIIH JJIST OLICHKH
YCIEIIHOCTH MOJIb30BATEIHCKOTO CIIEHAPUS U KOJTMYECTBA
JEUCTBUI; MIOSICHUTE CMBICIT JOJIM 3aBEPIIEHHBIX 3a7a4 U
CpPEIHETO Ynciia JEUCTBUM.

[IK-2.3.1

23

OOBbsicHUTE, 3a4eM TIPU aHATU3E MOJIb30BATEIHCKUX
JEHUCTBUM OTICIBHO YUUTHIBATh OITMOKH, TOBTOPHBIE
MONBITKY U HE3aBEPILIEHHBIE CIICHAPHH.

[IK-2.3.1

24

OxapakrepusyiiTe, Kakie JaHHbIE )KypHaJla B3aUMOAECHCTBUS
HY’KHBI JUIS1 CDAaBHEHUSI BPEMEHH BBITNIOJHEHUS U
YCIIEUTHOCTH JIBYX BapHAHTOB MHTep(eiica.

[IK-2.3.1

25

Ouenute cueHapuii HACTPOMKHM MOPOra TEMIIEPATYPHI:
M0JIb30BaTENb OTKPHIBAET HACTPOIKU, HAXOIUT TOJIE,
BBOJIMT 3HAYEHUE U COXPAHSET €ro. YKaKUTE KPUTECPUU
JOCTHKUMOCTH TIeJId, OOPATHOM CBSI3U U JIMIITHUX JCHCTBHIA.

[TIK-2.Y.1

26

CpaBHHTE J1Ba CIICHApHUs IMOKCKa JIA0OpaTOPHOUM paOOTHI:
MOUCK 10 HA3BaHUIO Yepe3 CTPOKY MOUCKA U MEePEXO/] uepes
TpHU ypoBHS MeHIO. OTIEeHUTE YHCIIO ICHUCTBUHN, PUCK OITUOKH
U IIOHATHOCTL pC3yJibTaTa.

[TIK-2.V.1

27

Ouenute cueHapuil TOATBEPKACHUS aBAPUUHOTO
COOOIIEHHUs: COOOIIEHNE 3aKPBIBACTCA CPa3y MO HAKATHIO
KHOIIKH WJIH TTOCJI€ TIOJITBEPKACHUS IPUYUHBI. Y KaXUTE,
KaKoOM BapuaHT Jydllle MOAIePKUBAET Oe30MacHOe
IMOHMMaHNUE COCTOSTHUSI.

[TK-2.V.1

28

[Ipoananu3upyiite clieHapHii BX0Ja B CUCTEMY IIPH OIINOKE
[apoJisi: OLIEHUTE MOHATHOCTh COOOIIEHUS, BO3MOKHOCTh
UCIIPABJICHUs U JOCTYITHOCTD YIPABJICHHUS C KIABUATYPBL.

[IK-2.V.1

29

OueHute cueHapuil U3BMEHEHHS peKUMa KOHTPOJUIepa:
MOJIb30BATEIh BRIOUPAET PEIKUM, MTOATBEPKAACT ACHUCTBHE U
BUJUT HOBOE cocTosiHUe. [lepeuncirre npoBepKy MOTHOTHI
U 00paTHOM CBSI3H.

[TIK-2.V.1

30

CpaBHHTE J1Ba CIICHApHUS MPOCMOTPA UCTOPHUH JTaTINKA:
Tabmuna ¢ GUIbTPOM U CHcoK 6e3 punbrpa. Onenure
JOCTYDKCHHE IICIH, YMCIIO JCHCTBUI U TOHATHOCTD
pe3yJbpTaTa AJis MOJIb30BaTEIs.

[TIK-2.Y.1

31

ITo xxypHany 40 3amyckoB cueHapus (32 3aBepLIEHBI
ycnentHo, Bcero 120 neiictBuit) copmupyiite Habop
HAOJIOACHUH U pacCUMTalTe OO0 yCIeXa U CpeJHee YUCIIO0
JICHCTBUI HA 3aITyCK.

[IK-2.B.1




32

Cdhopmupyiite CTpyKTYpy BBIOOPKH JUIsl CPABHEHUS IBYX
BapuaHTOB HHTepdetica 1mo 30 moIb30BaTEISIM: YKAKUTE
UICHTH()HUKATOP BapUaHTa, TOCTHKEHUE IIEITH, YUCIIO
NEHCTBUM, BpeMs U OIIMOKH; 3a/1aliTe MPABUIIO HCKITIOUCHUS
HEMOJIHBIX 3aIUCEN.

[IK-2.B.1

33

B xypnaiie 50 monbITOK HACTPOMKHU NTOpora § 3aBepIININCH
OMOKOHN U 5 HE UMEIOT OTMETKH O Pe3yJIbTaTe.
Onpenenure, Kakue 3aMucy BOMIYT B PACYET YCIIEITHOCTH,
KAaKHE HY’KHO IPOBEPUTH OTAEIBHO U IOYEMY.

I1K-2.B.1

34

[ToaroroBsTe BEIOOPKY IS CpaBHEHHS crieHapueB A u B 1o
20 HaOIIOIEHNI HA KaK/IbIH: 3aaliTe 0TMHAKOBBIC OIS
COOBITHUI U HA30BUTE MOKA3ATENH, 10 KOTOPHIM IIPOBEPUTE
pazIuyusl.

I1K-2.B.1

35

Jlns aHanmr3a BXoJa B CUCTEMY CTPYNITUPYUTE 3aMUCH MO
BapuaHTy (OPMBI U UCXOAY MOMBITKU; IEPEUNCIUTE TIOJI,
He0oOXOUMBIE I MOACYETA YCIEIIHOCTH, TOBTOPHBIX
IOIIBITOK U BPCMCHHU.

[1K-2.B.1

36

ITo nannbiM 18, 22 1 20 neiicTBHl B TPEX 3aBEPIIEHHBIX
CLEHAPUIX PACCUUTANTE CPEAHEES YUCIIO IEUCTBUN U
OTHIIINTE, KaK BKIIOYUTH PE3yJIbTaT B BHIOOPKY IS
COIIOCTABJICHUS C IPYTUM UHTEepdercoMm.

[1K-2.B.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrabieHsl B Taduure 16.

Tabmmma 16 — Boripocs! (3amaun) nis 3adera / audd. 3adera

OonucaThb CXEMy, BBIIIOJIHUTH MOACITIUPOBAHNUC, HA3HAYNUTDH
BBIBOIBI, C(HOPMHUPOBATH KOH(UTYPALIHIO, TPOBEPUTH
pe3yabTar.

Ne n/mt [lepeuens BompocoB (3agau) i 3auera / nud . 3auera Koz
WHIUKATOpa

1 Ilepeuncnrte OCHOBHBIE TOJACUCTEMBI TPOTPAMMUPYEMOU IK-1.3.1
CUCTEMBI YIIPaBJICHUS U 00BICHUTE HA3HAUYCHUE KaHAIOB
BBOJIA ¥ BBIBOJA.

2 Ha3zoBuTte 0CHOBHBIE 3TaNbl MPOSKTUPOBAHUS LIU(HPOBOTO IK-1.3.1
y3na Ha [TJIMC u 00bsicHUTE, 3a4eM BBITOJTHSIIOT
MOJICTTMPOBAHUE 10 KOHPHUTYPUPOBAHHSI.

3 OxapakTepu3yiTe pa3anane MeX Iy rpadudecKium IK-1.3.1
ONMCaHUEM CXeMbl U onucanueM jJoruku Ha AHDL.

4 OO0BsicHUTE Ha3HAYCHHE NMPOEKTA, ycTpoicTBa U HasHaueHnit | [1K-1.3.1
BBIBOJIOB B cpefie Quartus.

5 Cpasaute [1IJIMC u mporpammHo-ympasiasemyto miatdopmy | [1K-1.3.1
0 CIOCO0Y peann3aluy JOTHKH U BO3MOKHOCTSM
W3MEHEHUS ITPOCKTA.

6 Haszosure ocnoBusbIe knacchl IIMC u mosgcauTe, yeM IIK-1.3.1
paznuyatorcsi CPLD u FPGA.

7 Jlyist mpocToro y3na CUrHanu3auu Beiaenure 6moku Bxoaos, | [MK-1.V.1
JIOTUKH U BBIXOJOB U YKAKUTE MTOCJIEI0BATEIbHOCTh UX
pa3paboTKH.

8 Jl1st KoHTpOJUIEpa ¢ AATYUKOM U UCIIOJIHUTEIbHBIM I[K-1.V.1
YCTPOWCTBOM ONPENETUTE MOJACUCTEMBI U CBA3U MEXKIY
HUMH, 3aT€M YKQXKHUTE MOPSAOK IPOBEPKHU.

9 Pacnionosxute stansl pabotsl B Quartus: co3gaTh IPOEKT, IK-1.V.1




10

Pazbeiite mudpoBoit y3en Ha KOMOWHAIMOHHYIO JIOTHKY,
NaMsITh COCTOSIHUSI ¥ BBIXO/IHYIO HHIMKAIIHIO; OOBSICHUTE
HOPSI0K 00bETMHEHHUS OJIOKOB.

[K-1.V.1

11

Jlnst yeTpoicTBa C IBYMsI peKUMaMH paOOTHI OTIPEICTUTE
H€O6XO,Z[I/IMI:I€ BXOJbI, JIOTUKY IICPCKITOYCHUA U BBIXOJAbI U
3aJaiTe MIaH MPOBEPKU 00OUX PEKUMOB.

IK-1.V.1

12

[Ipennoxxure MOpAIOK NEHCTBUN TPU OOHAPYKECHUN
PaCXOXKACHUS MEXKAY 0KUIAEMOU U TIOJIyYEHHOW BPEMEHHON
JarpaMMon MOJIETUPOBAHUSI.

I[K-1.V.1

13

ChopmynupyiiTe mpoBepsieMble UCXOIHbIE TPEOOBAaHUSI K
MHJIUKATOPY YPOBHS: KAKUE CUTHAJIBI OH IPUHUMAET, YTO
0TOOpaKaeT M MPU KaKOM yCJIOBUU BKITFOYAET
peIynpexJICHUC.

ITIK-1.B.1

14

Jlis mpocroro cBetoopa yKakKUTe BXO/IbI, BEIXObI,
MOCJIEI0BATEIbHOCTh COCTOSIHUM U YCJIIOBHE BO3BpaTa B
HCXOJHOE COCTOSIHHE.

ITIK-1.B.1

15

CocraBbTe KpaTKOE TEXHUYECKOE 3a/1aHKe Ha IIUPPOBOI
CUCTYMK: Ha3HAYCHUE, BXOIHBIC CUTHAJIBI, BBIXOJIBI, PEXKUM
cOpoca 1 MpoBepseMblii pe3yiIbTar.

[IK-1.B.1

16

Onummre TpeOOBaHUS K Y3IIy YIIPaBIEHUS BEHTUIATOPOM C
JATYNKOM TEMIIEPATyphl: 3a1aliTe YCI0OBUE BKIIOUYEHUS U
BBIKJIIOYEHHUSI U JOMYCTUMYIO PEAKIMIO IpU cOoe AaTUuKa.

ITIK-1.B.1

17

Jly1s cxembl yripaBjieHHs] HACOCOM NepeuucnuTe GyHKIUH,
BXO/JIbl, BBIXO/bI U OTPAHUYEHUS, KOTOPbIE HY>KHO y4€CTb JI0
Hayaja MpOeKTUPOBAHUSI.

ITIK-1.B.1

18

Cdhopmynupyiite TpeOOBaHUS K Y311y BEIOOpa OJHOTO U3 IBYX
CUTHAJIOB: YKQXXHUTE YIPABISIOMINIT BXO, BBIXOI U
0’KHIaeMO€ TIOBEJICHHE /ISl KAKI0T0 3HAYCHUs BBIOODA.

[IK-1.B.1

19

HazoBuTe nBa crmocoba cuenaTs mepexoi MeXIy JJIeMEHTaMU
uHTepdeiica JOCTYMHBIM C KIIABHATYPHI.

ITK-2.3.1

20

OO0BsicHUTE, TOYeMY Ba)K€H BUIUMBIN (DOKYC IeMeHTa
YHOpaBJICHUA U KaK MOJIB30BATC/Ib MTOHUMACT, T'IC OH
HAXOJIUTCSL.

ITK-2.3.1

21

[IpuBenute mpumMep, Kak MpoayOIUPOBATH [IBETOBOI CUTHAT
TEKCTOM WJIM CUMBOJIOM.

[IK-2.3.1

22

Hazosute IMMOoKa3aTciiv, Mo KOTOPbIM MOKHO OLICHUTDH
YCOCHIHOCTD BBIITOJTHCHHUA I10JIL30BaTEIIHLCKOM 3aga4u.

[IK-2.3.1

23

OOBscHUTE, YTO MOKA3BIBACT CPEIHEE YUCIIO JCHCTBUN
I10JIb30BATENS] B CLICHAPHH.

[K-2.3.1

24

[Iepeuncnure cBeCHMS, KOTOPBIE CIEAYET COXPAHUTD B
KypHaJe Ui mojcuéra OMMOOK U YCIEIHBIX IeHCTBUH.

ITK-2.3.1

25

O1nieHuTE CLIeHapUil BKIIOYEHHUS PEKUMA: MOJIb30BaTEb
BBIOMpPAET PEXKUM M BUIUT MoATBepkaAeHue. [IpoBepbte
MOHSITHOCTH BIOOpA M OOPAaTHOM CBSI3H.

IK-2.V.1

26

CpaBHHUTE MOUCK KOMaH/IbI YEPE3 MEHIO U Yepe3 CTPOKY
MOKCKA 110 YHCITY IaroB U BEpPOSITHOCTU BBIOpATh HEBEPHBIN
MYHKT.

[IK-2.V.1

27

OuieHuTe ClieHapuii BBO/IA 3HAYEHUS AaTYUKA: ONPEIEIUTE,
Kak uHTepQeiic TOmKEH MOKa3aTh JOMYCTUMBIIN TUarna3oH 1
OIIMOOYHBII BBOI.

IK-2.V.1




28 [IpoBeprTe cueHapuil 3akpeIThs npeaynpexacHus: Moxer au | [IK-2.Y.1
I0JIb30BATENb [TOHATh IPUYMHY U COCTOSHUE CUCTEMBI 110CIIe
3aKPBITUSI COOOIIEHMUSI.

29 OrneHuTe TOCTYMHOCTH (DOPMBI HACTPOMKHU: MOXKHO JIH IIK-2.V.1
poiiTH e€ KJIaBUATYPOH U pacno3HaTh 00s3aTeNIbHBIC TOJISL.
30 CpaBHHTE /1Ba c110co0a Moka3aTh COCTOSIHUE CUCTEMBI — [IK-2.V.1

LIBETHOM MHJMKATOP U MOANKCH C CUMBOJIOM; YKaKUTE,
KaKoW BapHaHT MOHSTHEE U MTOYEMY.

31 B xypnane 20 3anmyckoB 3agaun 16 3aBepiieHbl yCIIEHIHO. [IK-2.B.1
CdopmupyiiTe 3anucu 1 pacu€Ta J0IU yCIeXa U YKaKUTe
€€ 3HaueHue.

32 CocraBbTe nepeyeHb MOJICH JIJIs1 BRIOOPKH O ACHCTBUSAX IIK-2.B.1
MI0JIb30BATENs: UACHTU(UKATOP CLIEHApUs, 1Iar, BpeMs U
pe3ynbTar; 100aBbTE JaHHBIE, HY>KHbIE JIJIS1 CPAaBHEHUS
uHTEpEiicoB.

33 Crpynmupyiite 12 3aBepii€éHHbBIX U 3 HE3aBEPIIEHHBIX I1K-2.B.1
HOTIBITKH 0 Pe3YJIbTATy U OOBSICHUTE, KaK YUECTh UX MPH
pacy€Te YCIEenTHOCTH.

34 Jlnist cpaBHEHMS IBYX BapUAHTOB (POPMBI MPEATIOKHUTE [IK-2.B.1
OJIMHAKOBYIO CTPYKTYPY BHIOOPOK M Ha30BHUTE JBa
COINOCTaBUMBIX MOKA3aTEs.

35 B Tpéx HabmoaeHUSX 1M0JIb30BaTeNb BRIMOMHUI 4, 5 11 6 [IK-2.B.1
nerictBuid. PaccumTaiite cpeqHee ynucio AEHCTBUN U
YKaXHUTE, 4YTO HY’KHO 3alMCaTh I TOCIEAYIOIErO
CPaBHEHHSI.

36 OnwumuTe MpaBUiIo NOATOTOBKU BEIOOPKHU U3 JKypHAIa, [IK-2.B.1
YTOOBI MOBTOPHBIE MOMBITKY HE CMEUINBAINCH C IEPBBIMU U
pe3yaIbTaT KaX/10# 3a/1a4d MOXHO ObLIO IPOBEPUTH.

[lepeueHb TeM IS BBITOTHEHHS KYPCOBOT'O IIPOEKTa/ KypCOBOW pabOThI MpE/CTaBICHBI B
Tabymue 17.
Tabmuua 17 — IlepeueHb TeM /171 BHIIOJIHEHUSI KYPCOBOT'O MPOEKTa / KypCOBOM paboThI
No /11 [TpumepHBIi IepedeHb TeM A1 BBITOJIHEHHUS KypCOBOTO IIPOEKTa/
KypCOBOH pabOThI
Y4eOHBIM IIJIAHOM HE MTPEAYCMOTPEHO

Bompockl  uisi  poBeneHUsS TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeICTaBICHEI B Ta0nwie 18.

Tabmuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB JJIsi TECTOB

y Kon
Ne /it [IpumMepHBIil epedeHb BOMPOCOB JIJIsl TECTOB
WHJUKAaTOpa
1 OnuH npaBUIbHBIN OTBET. TIK-1.3.1

Buvibepume ooun npasunvuwiii omeem.

Kakoe TpeboBanue 3a1aéT GyHKINIO, KOTOPYIO CUCTEMa yIPaBJICHUS
JIOJ’KHA BBITIOTHSTh?

1. TpeboBanue Kk HyHKIIHOHATILHOCTH.

2. TpeboBaHue K 1IBETY KOpIyca.

3. TpeGoBaHue K HOMEpPY ayAUTOPHUH.

4. TpeboBanue k hopme oTuéTa CTYyICHTA.

2 Heckonbko NpaBUIIBHBIX OTBETOB. IK-1.3.1
Bvibepume sce npasunvhvie omeemul.




Kakue xapakTepuCTUKH OTHOCATCS K TPEOOBAHMSIM K CUCTEME
yIpaBJieHUs ?

1. Bpems peakuuu Ha coObITHE.

2. CocTaB KOHTPOJIUPYEMBIX CUTHAJIOB.

3. JInunbIii BKyc pazpaboTunka 0e3 CBSI3U C 3a/1auei.

4. JlomycTUMBIE YCIIOBHS YKCILTYaTaIUH.

Y cTaHOBHTE NIOCIIEN0BATENBHOCTD.

Pacnonosicume smanvt om navana npoekmuposanus K peaiuzayuu.

A. Peanuzanus u npoBepka npoekta; b. Onpenenenue tpeboBanmii; B.
JIeKOMITO3UIIHS HA IOJICUCTEMBI.

1. b-B-A; 2. A-b-B; 3. B-A-b; 4. b—A-B.

[K-1.V¥.1

CootBercTBHE.

Conocmasbme noocucmemy u eé poib.

A. Iloacucrema BBOAA; b. [loacucrema o6padotku; B. [Toacucrema
BBIBOJIA.

1. ®opmupyer yrpasistoiiee Bo3aencTsue; 2. [I[puaumaeT curaanel
JIaTYUKOB; 3. BBIMOJHSET JIOTHKY YIPaBICHUSI.

IK-1.V.1

OTKpBITHII BOIIPOC.

Omeembme Kpamko, UCNOIb3Ysl UCXOOHbLE OAHHDbIE.

JIJIs CUCTEMBI KOHTPOJISI TEMIIEPATYPBI YKOKUTE TI0 OJTHOMY
HCXOHOMY TPEOOBAHUIO K H3MEPECHHUIO, PEAKITUH HA MTPEBBIIICHIE
MIOPOTa U YCIOBHSIM SKCILTyaTaIlHH.

ITIK-1.B.1

IIpakTrueckoe 3agaHue.

Cocmasgbme nepeuenb ucxoouvix mpeoo8aHuu.

JIy1s1 aBTOMaTU3UpPOBAHHOTO YIIPABIICHUS HACOCOM 3aJaliTe TPU
(GYHKIMOHATIBHBIX TPEOOBAaHUS U 1BA OIPAaHUUYCHHMS, KOTOPbIE JOJKHBI
OBITh YTOUHEHBI Y 3aKa34MKa.

[IK-1.B.1

OnvH npaBUIILHBINA OTBET.

Buvibepume ooun npasunvhwsiii omseem.

Kaxkoit mpuém HemocpeCTBEHHO TOBBIMIAET JOCTYITHOCTh HHTEpdeiica
JUTsI TIOJIb30BAaTeNisl KIIaBUaTyphl?

1. OGecrieuuTh MIEPEX0]] IO UHTEPAKTHUBHBIM 3JIEMEHTAM KJIaBUIIICH
Tab.

2. YMEHBIINUTH pa3Mep MOJANKUCEN JO HEUUTAEMOTO.

3. Vnanuts 0003HaYEHUS [TOJIEH BBOA.

4. CKkpbITh (hOKYC TEKYIIETO JIEMEHTA.

ITK-2.3.1

Heckonbko IMPpaBUJIbHBIX OTBCTOB.

Buvibepume 6ce npasunvrsvie omeemul.

Kaxkue mmoka3zarean MOKHO MOJIYUUTh CTATUCTUICCKHUM aHAJIU30M
JKypHasia AeHCTBUI MOIb30BaTeNs?

1. YacToTy BBIIOIHEHUS CLIEHAPHUS.

2. Jlomio ycnenrHo 3aBepuI€éHHbIX CIIEHAPUEB.

3. CpenHee 4ucCiI0 IEHCTBUM 10 3aBEPIICHUS.

4. ITpeAnouTUTENBHBIN LIBET KOPIyCa YCTPOUCTBA.

[K-2.3.1

CooTtBetcTBUE.

Conocmasbme yenv oyeHKu u HAbI00aemoe C80UCMBO CYEHAPUSL.

A. Ilposeputs noctuxenue uenu; b. Halitu numnue maru; B.
[IpoBepuTH MOHATHOCTH OOPATHOM CBS3H.

1. Yucno neiictBuit 6e3 pesyibrara; 2. Jlons 3aBepIEHHBIX
crieHapues; 3. OmuOKu ¥ MOBTOPHBIE 0OPAIIEHHUS MTOCIIE COOOIIECHUS
uHTepdeiica.

[IK-2.V.1

10

OTKpBITHIIA BOIPOC.

ITK-2.¥.1




Oyenume cyenaputi no 3a0aHHLIM NPUSHAKAM.

MPEIJIOKUTE YIIyULICHHUE.

[Tonp30BaTens 11t COXpaHEHHS TOKYMEHTA OTKPBIBAET MEHIO,
BbIOMpaeT «COXpaHUTh Kak», HOBTOPHO BBOAUT MM (haitna u
MOATBEpKIaeT nerictBrue. HazoBuTe OIUMH pUCK CLICHApHS U

11 PacuérHoe 3aganue.
Hcnonv3syiime 0anHble 2CypHAIA 83AUMOOEUCNEULL.

N3 40 3anmyckoB cueHapus 32 3aBEpUIMIIUCH YCIICIIHO; CYMMapHO
nosb3oBarenu BeinoaHuan 120 nevicteuit. Onpenenure A0I10
YCIEIIHBIX 3alTyCKOB M CPEIHEE YHCIIO JEHCTBUI HA 3aITyCK.

I1K-2.B.1

12 IIpakTrueckoe 3agaHue.
Onuwume 6b100pKy U NOKA3amenu aHaiu3d.

COIIOCTaBUMBIX CTATUCTHUYCCKHX I10Ka3aTCIIA.

Jlnst cpaBHEHMS JIBYX BapHaHTOB HHTEpdelica nepeuucauTe mos
3aMMcy B BEIOOPKE MO KaXKAOMY 3aIlyCKy CLEHApUs U YKaXKHUTE JBa

[IK-2.B.1

IIpumedanue: cuctemMa OICHUBAHMS TECTOBBIX 3a/IaHHIA.

Tun | Xapakrepucruka 3ajaHui

O11eHKa TECTOBBIX 3aJaHUH
(GamnpHas 1IKasa)

1 3aanue KOMOMHUPOBAHHOTO TUTIA C BEIDOPOM OJTHOTO
BEPHOT'O OTBETA U3 YETHIPEX MPEITIOKECHHBIX U
000CHOBaHHEM BHIOOpA CUUTAETCS BEPHBIM, €CITH
MPABWIIBHO yKa3aHa Mudpa U MpUBeIeHbI KOHKPETHBIC
apryMEHTHI, UCIIOJIb3yeMEbIe IPU BHIOOPE OTBETA.
3ajianue ¢ BEIOOPOM OJTHOTO BEPHOT'O OTBETA U3 YETHIPEX
MPETIOKEHHBIX CUUTACTCSI BEPHBIM, €CITH MPABUIHHO
yKa3aHa 1udpa

[TonHoe coBmanenue ¢
BEpHBIM OTBETOM — | Oas.
HesepHbli1 OTBET WK €r0
orcyrcTBHe — () 6aioB.

2 3aanue KOMOMHUPOBAHHOTO TUIIA C BEIOOPOM
HECKOJIBKUX BApUAHTOB OTBETA U3 MPEIOKECHHBIX U
pa3BEPHYTHIM 000OCHOBAaHMEM BbIOOpA CUUTAETCS
BEPHBIM, €CITM TIPABHIIHO YKa3aHbI TU(GPHI U TIPUBEICHBI
KOHKPETHBIC apTyMEHTHI, UCIIOJIb3YEMBbIE TP BHIOOPE
OTBETOB.

3ananue ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB U3
YEeTBIPEX MPEIOKCHHBIX CYMTACTCS BEPHBIM, €CITH
MPABWJIBHO YKa3aHbI ITUGPHI

[TonHoe coBmanenue ¢
BEpHBIM OTBETOM — | Oas.
HesepHbli1 OTBET WK €r0
orcyrcTBHe — () 6aioB.

3 3azaHue 3aKpbITOrO TUMNA HA YCTAHOBJICHUE
COOTBETCTBUSA CUUTACTCS BepHBIM, €CJlIn YCTaHOBJIeHBI
BCE COOTBETCTBUS (ITO3UIIMH M3 OJTHOTO CTOJIOIAa BEpHO
COIOCTABJICHBI C MO3ULIUSIMH JIPYTOTO CTOJIONA)

ITonHoe coBmazmeHue ¢
BEpPHBIM OTBETOM — 1 Ga.
HesepHnbliit oTBeT Uiu ero
orcyrctBue — () OayoB.

4 3ajaHre 3aKpbITOrO TUMA HA YCTAHOBJICHUE
MMOoCJICAOBATCIIbHOCTU CUUTACTCA BCPHBIM, CCJIN
MPaBWJIBHO yYKa3aHa BCS MOCIEI0BATEIbHOCTD LUPP.

ITonHoe coBmazmeHue ¢
BEpPHBIM OTBETOM — 1 Ga.
HesepHnbliit oTBeT Uiu ero
orcyrctBue — () OayoB.

5 3aiaHue OTKPBITOIO TUIA C Pa3BEPHYTHIM OTBETOM
CUMTAETCS BEPHBIM, €CIIM OTBET COBIIAJAET C HTAJIOHHBIM
10 COAEPIKAHMIO U ITOJIHOTE.

IIpaBUIBHBIN OTBET 3a
3aJaHUEe OLICHUBAETCA B 3
Oara.

Jlomy1iieHa o1Ha OrmoKa
WJIM HETOYHOCTh, UJIA OTBET
MpaBWIbHBIN, HO HE
IMOJIHBIN — 1 Oat.




Jomymieno 6ounee 1
OIMUOKH WJIA OTBET
HETPaBUIIbHBIN, WK OTBET
otrcyTcTByeT — () 6aIIoB.

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PadOT
Ne n/mt [lepeyeHb KOHTPOJIBHBIX padoT
Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO.

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OIICHUBaHU
UH/INKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIL, pernaMeHTUpYHOIIUX MOPANOK H TPOUEAYPY
IPOBEICHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTallMi 00yYaroluXcs
['VAIL

11. MGTOI[I/I‘IGCKI/IG YKasaHus AJid O6yanOH_II/IXC5I 10 OCBOCHUIO JUCIUIIIINHBI

11.1. Meronuyeckue yKazaHus Uil OOYYAIOUIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
Marepuania .

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIy0OKOE U SICHOE M3JI0KEHHE yueOHOT0o MaTepraia. HasHaueHue CoBpeMEeHHOM JIEKIINH B paMKax
TUCITUIUIMHBI HE B TOM, 4YTOOBI TOMYYUTh BCIO HWH(POPMAIMIO IO TEME, a B OCBOCHHUH
byHIaMEHTANBHBIX MPOOJIEM JAWCIUIUIMHBI, METOJIOB HAYYHOTO IIO3HAHUsS, HOBEHIIHMX
JOCTYIKEHUI HaydHOU MbICTU. B ydeOHOM mpoliecce JeKIUsl BBIMOJHIET METOIOJOTHYECKYIO,
OpPraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (GYHKIHMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ TpOOJIeMBl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMU JUCITUTUTHAMM.

[lnaHupyemble pe3yJIbTaThl IPU OCBOCHUH 00YYAIOLIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIyYEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YPOBEHb KOTOPBIX
ONpeAesieTCs 1eJIEBOM YCTaHOBKOM K Ka)10i KOHKPETHOM TeME;

—  TIOJIyY€HHE OTbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pa3BuTHE NPO(ECCHOHANBLHO-IENOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOAUMOTO IS CAMOCTOSTEIIHHOU padOTHI;

— TIOJy4YeHHWE 3HAHWK O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKH U O MIPOTHO3€E
WX pa3BUTHUS HA OMMKANUIITUE TOJBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIC MBICTU U
MIOJIOKEHUS, TPUXOAUTH K KOHKPETHBIM BBIBOJIaM, TTIOBTOPSTH UX B PA3IMYHBIX (POPMYITHPOBKaX);

— TIOJIy4€HHE TOYHOTO MMOHUMAHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 MaTepuajga TMpU MPOBEACHUM KOPOTKHX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 JTUCIUTIIHHE.

CTpyKTypa OpeaoCTaBACHMS JEKIIMOHHOI0 MaTepHaa:

— 1. IlporpamMmMupyemMbie CHCTEMBl yNpPABJICHHs: Ha3HAuY€HUE, CTPYKTypa M 00JacTH
MIPUMEHEHUS.

— 2. TpeOGoBaHus K CHCTEME YIpaBICHUS | TOJH30BATEIHCKUE HWHTEPPEHCHI:
JIOCTYIHOCTb, CIIEHAPUU UCIOJIb30BaHUS U MTOKA3aTeNld B3auMOACHCTBUSI.

— 3. ApxwurekTypa U KiIacCU(pUKalUs NMPOrpaMMHUPYEMbIX JOTMUECKUX MHTETPATbHBIX
cxem (IJIUC).




— 4. CpeacrBa mnpoektupoBanuss [IJIMC: Quartus, rpaduueckuii BBOO, AHDL,
MOJIeTPOBaHUE, KOH(PUTYPUPOBAHKE U OTIAIKA.

— 5. Dranbl pa3paboTku U(POBOM CUCTEMBI: MCXOJIHBIE TPeOOBAHUS, TEXHHYECKOE
3aJjaHue, MPOCKTUPOBAHHUE U MTPOBEPKA.

— 6. Texunyeckasi JOKyMEHTAIUS U HaJEKHOCTh IU(PPOBBIX CHCTEM.

11.2. Meronnyeckue yka3zaHus il 00y4aroIuXxcs MO yYacTHUIO B CEMUHAPax
Y4eOHBIM IJIAHOM HE IIPEIYCMOTPEHO.

11.3. Meronnyeckue ykazaHus Uil OOYYAIOMIMXCS MO TNPOXOXKAECHUIO IMPAKTUYECKHX
3aHATHN
Y4eOHBIM MJIAHOM HE TPEyCMOTPEHO.

11.4. Meronnyeckue yKkazaHus st 00y4aroIMXCs IO BBIMOJIHEHUIO J1a00paTOPHBIX padoT

B xone BeImostHeHHsI 1Ta00paTOPHBIX PaOdOT 00YJArOIITUICS JOHKECH YIITyOUTh U 3aKPETTUTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOJMKON U TEXHUKOM 3KCIIEPUMEHTA
B COOTBETCTBHU C KBaTU(UKAIMOHHOW XapakTEPUCTUKON oOydaromierocs. BeimosHeHue
71a00paTOPHBIX PabOT COCTOUT U3 IKCHEPUMEHTAITBHO-TIPAKTHYECKOM, pacueTHO-aHAIUTUIECKOM
4acTe U KOHTPOJIbHBIX MEPOIIPUSITUH.

BrimonHenue 51a00paTopHBIX pabOT OO0y4yaromuMCs SBISETCS HEOTHEMJIEMOH 4YacThIO
U3Y4YECHUs] JUCILUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUITAaHOM, M OTHOCUTCS K CpelICTBaM,
00eCTeYrBaIOIIUM PEIICHUE CIeTYIOINX OCHOBHBIX 33/1a4 00y4aroIerocs:

— INpHOOpeTeHrEe HABBIKOB MCCIICAOBAHUS MIPOLIECCOB, SBICHUH U 00bEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCIUILINHBL,

— 3aKpeIuleHHe, Pa3BUTHE M JleTaIU3alMsl TEOPETUYECKUX 3HAHWM, MOJyYEHHBIX Ha
JCKIUSAX;

— TOJy4YeHUE HOBOM MH(POPMAIINH 110 U3y4aeMOU TUCIUIUINHE;

— mpuoOpeTeHrne HaBBIKOB CAMOCTOSATEIbHON PabOTHI € JIA0OPAaTOPHBIM 000PYI0BaHHEM
U pudopamu.

3ajianue ¥ TpeboBaHU K IPOBEJICHUIO J1a00paTOPHBIX PadoT

BrimonauTe nmabopatopHyro paboTy MO WHIWBHIyaIbHOMY BapHaHTY: pa3paloTaiiTe u
npoMoieTupyiTe uQpPoBoii y3en B cpene Quartus ¢ UCMOIb30BaHUEM I'paUuecKOTo peaaKTopa
n/umu AHDL. CBepbTe pe3ysbTaThl MOACIUPOBAHUS C 3aJlaHUEM; BBHITIOJHSMTE MPOBEPKY Ha
crerae UP-2, eciiu 3TO IpeyCMOTPEHO 3aJaHUEM.

CrpykTypa u hopma oTueTa 0 1abopaTopHOM padboTe

Otuét odopmisiercst Ha nucTaX A4 W BKIIOYACT TUTYJIBHBIA JIMCT, 3aJlaHUE, OMHCAHUE
croco0a peuIeHHs, MaTepuanbl, MOATBEP)KIAIOIINE BHINOJIHCHUE 3aJaHMsl, M 3aKJIIOYEHUE.
[TpuBenuTe HOMEP U COJEpKaHUE WHIANBUAYATBHOIO BApUAHTA, pa3pad0TaHHYIO CXEMY WU TEKCT
Ha AHDL 1 BpeMeHHYI0 TuarpaMmy MOJEINPOBaHUS, OKA3bIBAIOIIYIO paboTy y3J1a 10 3aJaHHIO.

TpeboBanus kK 0hOpPMIIEHHIO OTYETA O Ta00PATOPHOM padboTe

OdopMuTe TUTYJIBHBIHN JIHCT 1O TPEOOBAHUSM YHUBEPCUTETA. Y KAXKUTE HOMEpP BapHaHTa
U €ro cofepaHue, MPeICTaBbTe Pa3padOTaHHYIO CXEMY HIIM OMHMCAHUE Ha SI3bIKE ammapaTyphl,
BPEMCHHYIO JIMarpaMMy MOJICTUPOBAHUS M PE3YJIbTaThl MPOBEPKH; TOIITUIIIATE HIUTFOCTPAIIUU U
c(hOpMyJIUPYHTE BBIBOJ IO MTOJIYYCHHBIM PE3yJIbTaTaM.

11.5. MeTtonuueckue yKazaHusl 11 00y4JarOIMUXCs 1O BBITTOJIHEHHIO KYPCOBOTO TIPOEKTa/
KypCOBO# pabOThI
VY4eOHbIM IJIaHOM HE IIPETYyCMOTPEHO.



11.6. MeTonuueckue ykazaHus Il 0OyJaronIuXcs MO MPOXOXKICHUIO CaMOCTOATEIbHON
paboTbI

B xone BbIMOMHEHHS] CaMOCTOSITEIPHOM pabOThI, 00yYarONTUiCs BHITIOJIHAET PaboTy Mo
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE INpPENOAaBaTelis, HO 06e3 ero HemocpeACTBEHHOTO
YYaCTHHI.

Jnst oOydaromuxcsi Mo 3a04HOM (Gopme 0OydeHHs BBINOJIHEHHE KOHTPOJBHBIX PaboT
SIBIISICTCS DJIEMEHTOM TEKYIIIEro KOHTPOJISI YCIIEBAEMOCTH M CAMOCTOSITEIbHOW PabOTHI

B mpouecce BBIMOTHEHHSI CaMOCTOSTENBHONW PabOTHl y oOydaromerocs (Gopmupyercs
nenecooOpa3Hoe TIaHupoBaHue pabouero BpeMeHHu, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMECHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCrednBaeT BBICOKUMN
YPOBEHb YCIEBAGMOCTH B TEpUOJ OOYYEHHs, TIOMOTaeT IIOJYYUTh HABBIKH TTOBBIIICHUS
npo¢eCCHOHATIBLHOTO YPOBHSI.

MeroauyecKUMH ~ MaTepuallaMH,  HaNpaBISIONIMMUA  CaAMOCTOSITENIBHYIO — paboTy
00yYJarOIIUXCS SIBISTFOTCS:

—  y4eOHO-METOAMYECKHU MaTepua Mo AUCIUILTHHE.

— 3amaHus 7a00paTOPHBIX PabOT M BOIMPOCHI IS MOATOTOBKH K IMPOMEXKYTOYHOM
aTTEeCTallUU.

11.7. MeTtonuueckue yka3aHus JjIsl 00yUJarOmUXCs IO MPOXOKACHHUIO TEKYIIET0 KOHTPOJIS
yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUMI
00y4aroIuXxcs, OCYIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLIEHUBAHMUSA XO/Ja OCBOCHHUS
JUCLUIUINHBI.

Texymmnii KOHTPOJb BKJIIOYACT TECTUPOBAHUE C BapHAHTAMU OTBETOB U OLICHMBAHME
BBINTOJIHEHHBIX J1a00paTOPHBIX paboT; OaIIBl O 3TUM BUAaM paboT cymmupytotcs. s qonycka
K NIPOMEXYTOYHOH aTTeCTallud HEOOXOAMMO BBIIOJIHHUTH MPETLyCMOTPEHHbIE YUeOHBIM IIAHOM
nabopaTopHble pabOThl M MPEACTABUTH OTYETHI. Pe3ynbTaThl TEKYIIET0 KOHTPOJIS YUYUTHIBAIOTCS
IIPY IPOMEXKYTOUHON aTTECTALlUU BMECTE C ITOJHOTOM M 0O0CHOBAHHOCTBIO OTBETA UJIHM PELICHUS
3a/laHusl.

11.8. MeTonuueckne ykazaHus sl 0OYUYaAIOMIUXCS MO MPOXOKACHUIO MPOMEKYTOUHON
arrecraluu.

[IpomexyTouHas  artectanus  OOy4YalOIIMXCS  MpeAycMaTpUBaeT  OIICHUBAaHHE
MMPOMCIKYTOYHBIX U OKOHYATCIIBHBIX PE3YyJIbTATOB O6y‘IeHI/ISI 10 JUCLUIIIINHE. Ona BKIIIOYaEeT B
ceost:

9K3aMeH — ¢opMa OLEHKM 3HAHUHM, MOJYYEHHBIX OOydalomMMcs B THpoliecce
M3YYEHHUs BCe NMCUUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSTEIbHOM pabOThl, CIOCOOHOCTH
IMPUMCHATH UX IJId pCHICHUS IMTPAKTUYCCKUX 3a1a4. 3K3aMeH, KakK 1paBuJio, MIpOBOAUTCS B ICPUOI
9K3aMEHAIlMOHHOM CecCCHM M 3aBEpILAeTCsl aTTECTAllMOHHOM OLIEHKON «OTJIMYHO», «XOPOILIO»,
«yHOOBIETBOPUTEIIBLHOY, HEYAOBIECTBOPUTEIIHHOY.

nudPepeHIMPOBaHHBIA 3a4eT — 9TO (opMa OIEHKHM 3HAHUM, TOJYyYCHHBIX
00yYaromuMcs pU U3YYECHUHU TUCLUILIMHBI, IPU BBITOJHEHHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIEA0BATEIbCKUX padOT U MPOX0KIEHUU MPAKTHK C ATTECTAIIHOHHOM OIEHKOI
«OTIUYHOY, «XOPOLIOY, KYIAOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHLHOY.

dopMa mpoBeneHUS MPOMEKYTOUHOW aTTecTanuu — ycTHas. OOydarouuics roTOBUT
OTBCT Ha BOIPOCHL I/I/I/IJ'II/I 3aa4u 110 OCBOCHHOM 4YacTH AUCHUIUIMHBL W MPCACTABJIACT Cro
npenogaBarento. Ilpu OLIEHWBAHMM  YYUTBHIBAIOTCA  PE3YJbTaThl TEKYIIEro KOHTPOJIA,
MMPpaBUJIbHOCTD, ITOJIHOTA U O6OCHOBaHHOCTb OTBCTA WJIK PCHICHUA 3a/laHUA.



Jluct BHeceHUs U3MEHEHU B pabouylo IporpaMMy TUCHUTLIMHbI

Jara BHeceHus
W3MCHCHUM U
JIOTIOTHCHUH.

TToxmuce
BHECIIIETO
W3MEHEHMS

ConeprxaHue U3MEHEHUH U JOOTHEHUI

Jara u Ne

IPOTOKOJIA
3aceaHus
Kadeapsl

IToanuce
3aB.
Kadeapoi




