MUHUCTEPCTBO HAYKH U BEICIHIEI'O OBPA3OBAHU S POCCUNCKOM
OEJEPAIINIU
(enepanpHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YUPENKAECHUE BBICLIErO
obpazoBaHus
"CAHKT-IIETEPBYPI'CKHIA I'OCY IAPCTBEHHBIM YHUBEPCUTET
ABPOKOCMHYECKOI'O I[TPUBOPOCTPOEHHU "

Kadenpa Ne 14

YTBEPXJIAIO
PykoBoutens 06pa3oBaTebHON NpOrpamMMel

K.T.H.,JIOIL,

Jlucr cornacoBaHus paboyeii NpOrpaMMbl JUCLUILIMHEL
[TporpamMmy coctasui (a)

K.T.H.,JIOIL. ' E.A. Cysoposa

(HOMKHOCTD, y4. CTENeHb, 3BaHKE) [ /%nﬁu'cb, nara) (mHuuMansl, Gpamunis)

ITporpamMma onobpeHa Ha 3aceganuu kadeapst Ne 14

«05» derpana 2026 r, mpotokon Ne 5

3aBenyrowuii kagenpoii Ne 14

K.T.H.,J0LL B.JI. Onexen

(A0KHOCTD, y4. CTCIIEHD, 3BAHHC)

B.JI. Onenen / )

Vi
(y4. cTeneHb, 3BaHHE) %ﬁ(—m{{m@( nara) (uunumans, damunns)

3amecTuTeNb AUpEKTOpPa MHCTHTYTa Nel mo MeToauyeckoi pabote

JIOIL K.T.H. (/,"W___ B.E. Taparyu

«05» despans 2026 r

PABOYAS ITPOTPAMMA JUCLIMITIMHBI

«CHCTEMBI U CETH Ha KpUCTAJLIC»
(HasnmeHOBaHHE AHCUMIUTHHBL)

Kon HamnpaBJICHUA HOArOTOBKY/ 09.04.01

CreHaJIbHOCTH

HauMeHoBaHue HanpasJCHUA
TOATOTOBKH/ CreUHalIbHOCTH

HHdopMarHka 1 BEIMHCINTEFHAA TEXHHKA

HaumMeHoBaHue HanpaBiieHHOCTH/ Bcetpoennsie cucteMsl 06paboTku MHGOpMaLuu u
CrieLHanu3aluu yInpaBJIeHUsS
dopma 00yueHus OuHas
o mpuema 2026

Cankr-Ilerepbypr— 2026

(OMKHOCTD, Y. CTENEHb, 3BAHHE) \Wb, nara) (uHnumansi, Gamums)



AHHOTaNINA

Juctumuimaa «CUCTEMBI M CETH Ha KPUCTAILIE» BXOJUT B 00pa30BATENbHYIO TPOrpaMMy
BbICLIEr0 00pa3oBaHUs — MpPOrpaMMy MarucTpaTypbl IO HalpaBIEHUIO IOJATOTOBKH/
CIIELUAIILHOCTH 09.04.01 «Mupopmaruka u BBIYMCIIUTEIIbHAS TEXHUKD)
HanpaBlleHHOcTH/criennanu3aunn  «BcerpoeHHble  cucteMbl  00pabOTKM  MHpOpMAaLUU U
ynpasienus». Jucuumnnuna peanusyercs kadenpoit «Neldy.

JucuuiuinHa HauesneHa Ha (JOpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYHOIUX KOMIIETEHIMN:

[IK-2 «CrnocoOeH OCyIIeCTBISATh HWHTETPAIMIO W BHEAPEHHE pa3paboTaHHOTO
IPOrPaMMHOI0 00eCIIeUeH s, BBIUMCIUTENIBHBIX CUCTEM, KOMMYHHKAIIMOHHOIO 000PYA0OBaHUS

IMK-3 «CrocoOeH ocymiecTBIATh pa3padOTKy CPEACTB M CHUCTEM 3allUThl WH(OpMAIUN
aBTOMAaTU3UPOBAHHBIX CHCTEM)

[IK-4 «Cnoco0eH mNpoBOAWUTH CHHTE3 JIOTUYECKOH cXeMmbl B 0a3zuce BBHIOpAHHOMN
TEXHOJIOTUYECKOM OMOIMOTEKN Ha OCHOBE 33JJaHHBIX BPEMEHHBIX M (PU3MUECKUX OIpaHMUYCHUH C
MCII0JIb30BaHUEM CPECTB AaBTOMAaTU3UPOBAHHOIO IIPOEKTUPOBAHUS»

ConepkaHue JUCLMIUIMHBI OXBaThIBa€T KPYI BOIPOCOB, CBS3aHHBIX C IPOLECCOM
IPOEKTUPOBAHUS CHUCTEM M CeTel Ha KpUCTAJUIE C HCIHOJb30BAHUEM COBPEMEHHOMN
TEXHOJIOTUYECKOM 6a3bl U COBPEMEHHBIX CPEJCTB aBTOMAaTU3UPOBAHHOIO POEKTUPOBAHMSL.

[IperoaBanre MUCHMIUIMHBI TPEIYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHU3alUN
y4eOHOTo0 npolecca: JeKIHUH, JJaAbopaTopHbIe pabOThl, CAMOCTOSATENbHAsA PabOTa CTyIEHTA.

[IporpaMMoil IUCHUIUIMHBI TPEIYCMOTPEHbI CIEAYIOLIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popme 3auera (2 cemectp).

OO0mias TpyI0EMKOCTb OCBOEHHMS JUCLMIUIMHBI COCTaBJISET 2 3a4€THBIX E€JAMHUILIBI, 72
Jaca.

SA3bIk 00yUeHUs 110 AUCIUTUIMHE «PYCCKUM»

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

Ilenp u3yuyeHHs] AAHHOW AMCLUMIUIMHBI — HPUOOpPETEHHE TEOPETUYECKMX 3HaHUM u
MPAKTUYECKHX HABBIKOB B OOJACTH TPOCKTHPOBAHUS CHCTEM M CETEeH Ha KpUCTaule C

HCIIOJBb30BaHUECM COBpCMeHHOﬁ

aBTOMATHU3HPOBAHHOTO ITPOEKTHPOBAHMSI.
1.2. JlucumruinHa  BXOAWT B COCTaB  4YacTH, (HOpPMHUPYEeMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MPOrpaMMbl BBICIIETO 00pa3oBaHus (nanee —

OI1 BO).

TEXHOJIOTHYECKOU 0a3nl n COBpPEMEHHBIX CpEaACTB

1.3. IlepeueHb MIAHUPYEMBIX PE3yIHTATOB OOYUCHHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3yibTaTamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AMCHMUILTUHBI OOYYAIOIIUIACS JOKEH 007a/laTh CIEAYIOIUMU
KOMITETEHIUSIMH UM UX YacTsMH. KOMIeTeHIIMN U MHAUKATOPBl UX JOCTH)KEHUS IPUBEJICHBI B

Tabmune 1.

Tabnuna 1 — [lepeuens KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnma)

KOI[ 1 HAMMCHOBAHUC

KO,Z[ 1 HAUMCHOBAHUEC MHAUKATOpa JOCTHXKCHUA

KOMITETECHIIMH KOMIICTECHINH KOMIICTEHIHH
[TK-2 Cnocoben
OCYIIECTBIISATh
HWHTETPALMIO U [1K-2.3.1 3HaTh OCHOBBI apXUTEKTYPHI,
BHEJpEHHE YCTPOWCTBO M MPUHIHUIIEI ()yHKITHOHHUPOBAHHUS
pa3paboTaHHOTO BBIYHCIUTENbHBIX HHOPMAIIMOHHBIX CUCTEM U
[IpodeccronanbHbIe
MPOrPaMMHOTO KOMMYHHUKAIIHOHHOTO 000PYI0BaHUS
KOMIIETEHIINH
obecrnieueHus, [1K-2.B.1 BnaseTs HaBbIKaMU OLIEHKH KauecTBa
BBIUUCIIUTEIEHBIX pa3pabaTbIBa€MbIX POTPAMMHBIX H/HITH
CHUCTEM, anmnapaTHBIX CPEACTB
KOMMYHHUKAIIHOHHOT'O
000pyTOBaHUS
[1K-3.3.1 3HaTh cpeacTBa U criocoObl
I1K-3 Cnocoben oOecrieueHHs 6€30MacHOCTH HH(pOPMAILIHUH,
OCYIIECTBIISTh MPUHIAITBI TIOCTPOCHUS CHCTEM 3aIUTHI
a3paboTKy CPEeICTB U | HHPOPMALIUU
[Ipodeccuonanpubie pasp Y CpeA popman
e — CHCTEM 3allUTEI [1K-3.B.1 BnageTs HaBbIKaMU pa3pabOTKH
uH(popMaIu IPOrPaMMHOT0 00ecreueHus], TEXHHYECKUX
aBTOMATH3MPOBAHHBIX | CPENICTB, 0a3 JTaHHBIX U KOMITBIOTEPHBIX CETEH C
CUCTEM y4eToM TpeboBaHH 110 00ECTIEYSCHHIO 3alUThI
uH(popMaluu
I1K-4 Cniocoben
MPOBOJIUTH CUHTE3
JIOTHYECKOM CXEMBI B
. I1K-4.B.1 Bnaners HaBbIKaMU pa3padbOTKH
Oas3uce BIOpaHHON - .
o Habopa yCcI0BUI U OrpaHUYeHUH, HEOOXOAUMBIX
TEXHOTOTHHICCKON Ut (QYHKIIMOHHPOBAHUS CXEMBI; HABBIKAMHU
OMOIMOTEKU Ha Y P ’
OTHCAHMSI CXEMBI C CII0JIb30BaHUEM
IIpodeccuonanbHble | OCHOBE 3aJJaHHBIX .
pa3pabOTaHHBIX OTPaHUYEHUI MMapaMeTPOB
KOMIICTEHITIH BPEMECHHBIX H

buznuecKux
OTpaHUYEHUH C
UCTIOJIb30BaHUEM
CpencTB
aBTOMATU3UPOBAHHOTO
IPOCKTHPOBAHUS

TaKTOBBIX, BXOJHBIX U BBIXOJHBIX CUTHAJIOB;
HaBbIKaMU pa3pabOoTKu TpeOOBaHUH K
OTJIEbHBIM IIYTAM WM Ipynnam ImyTei
MPOXOXKACHUS CUTHAJIA




2. Mecro aucuuruinHel B cTpykType Ol
JucuumnirHa MokeT 0a3upoBaThCs HA 3HAHUSAX, paHee MPUOOPETECHHBIX 00YYarOIIUMHUCS

IIpU U3YUYCHUU CIICAYIONX JUCHUIIIINH:

- ((:‘)J'ICKTpOTCXHI/IKa, QJICKTPOHHUKA B CXEMOTECXHHUKA. CXGMOTCXHI/IKa»,

— «MogenupoBaHue»,

— «IIpoexTupoBanue BcTpoeHHbIX cucteM Ha CBUCy,

— «Cetn 9BM 1 TeneKOMMYHUKALIUW.

3HaHI/I${, INOJIYYCHHBIC IIPpH H3YYCHHUHW MaTcpuajia ,HaHHOﬁ JUCHUIIIIMHBI, HMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT UCITIOJIb30BATHCA ITPU U3YUCHUHN APYTIUX AUCHUILINH

— «Muxkponpoueccopsn»,
— «H HTepdeiicel BCTPOSHHBIX CUCTEM,

— «SI3pIKHN CHCI_[I/I(l)I/IKaI_[I/II/I U MOJACIIMPOBAHUA CUCTCM)).

3. OOBEeM U TPYIOEMKOCTh TUCIUILIAHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI M0 TUCHUIUIHHE (M pactpeesieHue 3TOM TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B

Tadauue 2.

Tabmuna 2 — O0beM U TPYJA0EMKOCTh AUCHUILIUHBI

TpynoemMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKocmo OUCUUNJIUHDL, 272 2/ 72
3E/ (1ac)
H3 nux uacoe npakmuueckoit n0020moeKu 17 17
AyoumopHhusie 3anamus, BCETo vac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npakTuyeckue/cemunapckue 3anstus  (113),

(gac)

naboparopusie pabotsl (JIP), (dac) 17 17

KypcoBoil mpoekT (pabdota) (KII, KP), (4ac)

9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoit ammecmayuu: 3a4er, auer aver
mdd. 3auer, sx3amed (3ader, udd. 3a4, 9k3.) ’ ’

4. CopepxaHue AUCHUIUINHBI
4.1. PacnpeneneHue TPyIOSMKOCTH TUCITUIUIAHBI ITO pa3/ieiiaM U BUIaM 3aHSITHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IuUIIe 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Paznensl, TeMbI JUCLIMIIIAHBI H(e;cilam H(iég)fi) (LJIEZ) K(I:IIE/E)P CP (gac)
Cemectp 2
Br16op napamerpos (pa3zmep Oydepos,
pa3psAIHOCTH U .T.1.) QyHKIIMOHANBHOTO [P Omoka 7 7 18
KOHTpOJIIEpa BHENTHEr0 nHTepdeiica

OneHka COOTBETCTBUS XapaKTEPUCTUK 3aJaHHOU
CuK Tpebyembim 3HaueHusM. DopMupoBaHHe
PEKOMEHIalluii 110 KOPPEKIIUU CUCTEMHOTO ypoBHs| 10 10 20
CuK w1 nocTmxeHust TpeOyeMbIX 3HAUCHUN
XapaKTEPUCTUK
HUroro B cemectpe: 17 17 38
Hroro 17 0 17 0 38
[IpakThueckass TMOATOTOBKA 3aKJIOYaeTCd B  HEMOCPEJACTBEHHOM  BBINOJHEHHUH
Oo0y4aroIMMHUCS ~ OINpPENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oyaymei
npoeccuoHaNbHOM e TEIbHOCTBIO.
4.2. CoaepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHH.
Copepxanuie pa3/JiesioB U TeM JICKIIMOHHBIX 3aHATHI NPUBEACHO B Tabmuie 4.
Tabnuna 4 — ConeprxaHue pa3aesioB U TeM JEKIHOHHOTO LUK
Howmep pasznena Hassanue u conep:xanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI
Paznen 1 Br16op mapametpoB (pazmep Oydepos, pa3psaIHOCTb H .T.1I.)
¢dbynkiuonansHoro [P 6110Ka KOHTpOILIEpa BHEIITHETO
nHTepdeiica
Paznen 2 Ol1ieHKa COOTBETCTBUSI XapaKTEpUCTUK 3a1aHHON CHK
TpeOyembIM 3HadeHHUsIM. DOpMUPOBaHHE PEKOMEH AU 110
Koppekuuu cuctemMHoro ypoBHsi CHK s noctukenus
TpeOyeMbIX 3HaU€HUMN XapaKTEPUCTUK
4.3. TIlpaktuueckue (CeMUHAPCKUE) 3aHATH
TeMbl MPaKTHUECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.
Tabnuua 5 — [IpakTHyeckue 3aHATHs U UX TPYI0EMKOCTb
N3 Hux No
Ne | Temsbl npakTueckux | opmsel pakTHUECKUX | Tpya0eMKOCTb, |MPAKTHYECKOM |pasaena
n/m 3aHATUN 3aHATUN (gac) MTOATOTOBKH, | AMCIUI
(gac) JIMHBI
Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO
| |
Bcero
4.4. JlaGopaTOopHbIE 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh PUBEJEHBI B TabIuIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYI0EMKOCTb
U3 Hux No
1?/?1 HanmenoBanue 1abopaTopHbIX paboT TPYHE);II/(I:I;OCTE Hﬁj;:g:::ﬁ;? 2135;:[12
(dac) JIUHBI
Cemectp 2
1 | [IpoexTtupoBanue QpyHkuuoHanbHoro [P 4 1
OJ10Ka KOHTpOJUIepa BHEIIHET0 HHTepdeiica ¢
3aJJaHHOM (PYHKIIMOHAIBHOCTBIO U 33/1aHHBIM




CTaHAapTOM KOMMyHHKaHHOHHOﬁ CHUCTCMbI

2 | IIpoexkTupoBanue GpyHKIIMOHATHHOTO [P

(bYHKHI/IOHaJII)HOCTBIO " 3aJaHHBIM

0JI0Ka aBTOMAaTa BEIYUCIUTENIS C 3aJJaHHOM

CTaHAapTOM KOMMyHHKaHHOHHOﬁ CHUCTCMbI

3 | IlpoexktupoBanue pyHkImoHaIBHOTO [P
0JI0Ka KOMMYHUKAIIHOHHOW CUCTEMBI,

COOTBCTCTBYHOIICTO 3aJaHHOMY CTaHAAPTY

4 | ®opmupoBanue CuK Ha 6aze [P-610K0B,

CIIPOEKTHUPOBAHHBIX B MPEIbLAYIINX
nabopaTopHbBIX paboTax

5 | Pa3paboTka TECTOB JIJIsi CIPOCKTUPOBAHHOM

CuK

Bcero

17

4.5. BrImonHEeHNE KypcOBOTO POEKTa/ KypCOBOW pabOThI

V4eOHBIM IJIAaHOM HE npeayCcCMOTpCHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs

Bunbl camocTosiTenbHON PabOTHI M €€ TPYJ0EMKOCTh ITPUBEICHBI B Ta0IHIIe 7.

Tabnuna 7 — Buasl camocTosaTenbHON pabOThI U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 2,
Bun camocrositensHOl paboTh
qac qac
1 2 3
W3ydeHne TeoOpeTUYecKoro Marepuasia
15 15
qucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinoninenue pedepara (P)
[ToaroToBka K TeKy1emMy KOHTPOIIIO 15 15
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroToBKa K MPOMEXYTOYHOMU 3 3
artecrauuu (ITA)
Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO 0OECIICUEHUS
JUISL CAMOCTOSTEITLHON PabOThI 00YUYaAIOIIUXCS IO TUCIUTUTMHE (MOIYJTIO)

yqe6HO-MCTOI[I/IquKI/Ie MaTCpuaibl JIs CaMOCTOSTEIbHOM pa6OTBI 06yqa101111/1xc51 YKa3aHbl B

IL.I1. pa3naesioB 6-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.
Tabauna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3IaHHM

HIudp/
URL anpec

bubnuorpaduueckas ccplika

KomnuaecTBo 9K3eMITIsIpOB B
OnoImoTeKe

(KpoMe 3IIEKTPOHHBIX FK3EMILISIPOB)

004.4 V57

VHDL [Tekcr]: cipaBoyHOE 1Tocobue 1mo
OCHOBaM si3bIKa : yuebHoe nocodue / B. I1.
ba6ak [u np.]. - M. : JOJDKA-XXI, 2008. -
224 c. : puc., Ta0JL.

1

004.4 b59

Ocnogsl s13p1ka VHDL [Tekct] : MoHoTpadust
/ T1. H.Bubwuno. - M. : Conon-P, 2000. - 200 c.

14

004.4(075)
C 89

S3pik VHDL mi1s1 npoeKTUpPOBAaHUS CUCTEM Ha
CBUC [Tekcr] : yuebHnoe nocobue / E.
A.Cysopoga, 0. E.llletinun ; C.-IletepO.
roc. YH-T a3pOKOCM. TPUOOPOCTPOCHHUS. -
CIIo.: U3zn-Bo I'YAIIL 2001. - 211 c.

60

004.4 C 89

[IpoekTupoBaHue CUCTEM HA KPUCTAILIE C
texnosiorusiMu 2.5D u 3D [TekcT] : yuebnoe
nocobue / E. A. CyBopoga ; C.-Iletep0. roc.
YH-T a3poKocM. ripudopoctpoenus. - CIIO. :
Wzn-so I'VAIL 2014. - 64 c.

35

[TpoekTrpoBanue MUPPOBHIX CHCTEM HA
VHDL. Cysopoga E.A., llleitnun FO.E. BXB-
ITerepOypr, 2003, - 576 c.

[IpoextupoBanue BUC knacca "Cucrema Ha
Kpuctaie": yaebHoe mocodue st By30B /
1O. U. bouapos [u ap.]. - MockBa: MUDU,
2008. - 188 c.

VYnpaBieHue TEXHUYECKUM YPOBHEM
BBICOKOMHTEIPUPOBAHHBIX AJIEKTPOHHBIX
cucTeM (HayyHO-TEXHOJIOIMYECKHUe
pOOJIEMBI M ACTIEKTHI pa3BUTHS) /
A.C.Komapos, /1.B.Kpanyxus,
E.N.IWynerus. - M.: Texnocdepa, 2014. -
239 c. - (Mup paguosnekrponuku; XVII-25).

Ilepeuenn

7. IlepeueHb 3E€KTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMAaIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»

OJICKTPOHHBIX 06pa30BaT€J'II>HBIX

pecypcoB HH(POPMAIUOHHO-

TEJIEKOMMYHUKAIIMOHHOW ceTH «MHTepHeT», HEOOXOIUMBIX sl OCBOCHHS JUCIMILIMHbI
MpUBE/EH B Tabnuue 9.

Tabmuuma 9 — IlepedeHb SNEKTPOHHBIX O00pa30BaTENbHBIX PECYpPCOB HH(POPMALUOHHO-
TE€JIEKOMMYHHUKAMOHHOU ceTH «MHTepHeT»

URL agpec Haumenosanue
http://allhdl.ru/vhdl.php AlIHDL — VHDL — s3bIK onMicaHusi anmnaparypsl
http://www.vhdl.org/ EDA Industry Working Groups
http://allhdl.ru/pdf/ieee_manual.pdf | 1076 IEEE Standard VHDL Language Reference Manual

8. IlepeueHb HH(MOPMAIIMOHHBIX TEXHOJIOTHIA
8.1. [lepeuenp mpOrpaMMHOr0 OOECHEeUEHHUsl, HCHOJIB3YEMOr0 MpPU OCYIIECTBIECHUU
00pa3oBaTeNBLHOrO MpOIlecca 10 AUCIUILTUHE.
[Tepedenp ucnonbp3yeMoro NporpaMMHOro odecreueHus npejacrasieH B Taduune 10.

Tabnuua 10— IlepeueHs nporpaMMHOTo 00ecTeyeHHsI

‘ Ne i/t ‘

HaunmenoBauue




‘ He mpengycmorpeno

Or1eHKa KOMITETEHITHN

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX npu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

5-0aiUIbHAas IIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNILHOrO IMpoliecca 10 AUCHUILIMHE, IpeAcTaBieH B Tabnuuel?2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

«XOpOoHIO»
<GavYTCHO»

OOyJarommiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBINA MaTepuai, rPaMOTHO U MO CYIIECTBY
U3JIaraeT ero, ONUpPasiCh Ha 3HAHUS OCHOBHOM JTUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C HPAKTHUYCCKOH JIESATEIbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

— IPABMIILHO BBIMONHHI 0T 70% 110 89% TECTOBBIX 3aJaHUH .

Ne HanmMmenoBaHue cocTaBHOU 4acTH
/o MaTepUaIbHO-TEXHUYECKON Oa3bl

Howmep ayauropuun
(Ipu HEOOXOTUMOCTH)

CHeHI/IaHI/II%I/IpOBaHHBIﬁ KOMHBI-OTCpHHﬁ KJj1accC

«Y/IOBJICTBOPUTEITLHOY
«3AYTCHO»

— 00ydJaromuiicss yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIN MaTepHal,
[0 CYILIECTBY H3JAraeT €ro, ONHUpasCh Ha 3HAHHUS TOJBKO OCHOBHOMU
JIUTEPATYPHI;

— JIOIyCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCIIBITHIBACT 3aTPYyJHEHUsT B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
HaIlpaBJICHUS,

— cJ1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,

— 3aTpyaHSACTCS B (OPMYITUPOBAHUHN BBIBOJIOB M 000OIICHUI;

— YaCTUYHO BJIAJICET CUCTEMOM CIEIIUATU3UPOBAHHBIX OHSATUM.

— NPaBHJILHO BRINOJHUI OT 51% 10 69% TeCcTOBBIX 3ajaHui .

2 YuranbHbliA 3a1 ONOJIMOTEKU

10. Ouenounsle cpeacTBa IS IPOBEACHUSI IPOMEKYTOUHOM aTTecTalluu
10.1. CocTtaB OLIEHOYHBIX CPEJICTBIUISL IPOBEJIEHUS MPOMEKYTOUYHOM aTTECTALUU
o0ydJaronmxcs 10 AUCIMIUIMHE NTPpUBeIeH B Tabmuie 13.
Tabmuua 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTalluu

By npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUHBIX CPEACTB

«HEYIOBJIETBOPUTEIILHO
«HE 3aUTEHO»

— oOyuarolmuiicss He YCBOWJI 3HAYUTENbHOM dYacTh MpOrpaMMHOTO
MaTepuana;

— JIOTyCKaeT  CYyIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAPaBIICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MOJIOKECHHUS;

— He (HOpMYITUPYET BHIBOAOB U 000OTIICHHIA.

— IPAaBUJIBHO BBINOIHUI MeHee 51% TeCTOBBIX 3aNaHUH .

3auer Cnucok BONpocoB;

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHUS)
KOMITETEHIINI OOYyYalONIMMHCS TPUMEHSIETCS S-0ajuibHasi MIKajla ONEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBeJeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast  IIKajJla  MOJYJIbHO-PEHTHMHIOBOM  cHCTeMbl ~ YHUBEpPCUTETa,  IpaBuiia
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIETEHIUH

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WU UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) /i 5K3aMeHa MpeacTaBiIeHbl B Tadbnue 15.

Tabnuma 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Or11eHKa KOMITETEHIUI

XapakrepucTika chOpPMUPOBAHHBIX KOMIIETEHIIMA
5-OajuIbHAs MIKaa P P (popwrpo

OO0yyarommiics:

— r1y0OKO U BCECTOPOHHE YCBOUJ MPOTPaAaMMHBIN MaTepua,

— YBEPEHHO, JJOTUYHO, MTOCJIEIOBATEILHO U TPAMOTHO €r0 U3J1araer;

— OMHUpasiCh HAa 3HAHWSI OCHOBHOW W JIOMOJIHUTEIBHOW JIUTEpaTypHl,
«OTJIMIHO» TECHO CBSI3bIBAET YCBOCHHBIE HAYYHbIC MOJOXKEHHS C MPaKTUYECKOU
«3aYTEHO» JeSATEIbHOCTBIO HAIIPaBJICHUS;

— yMesio 000OCHOBBIBAET M apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeNaeT BBIBOILI U 0000IIEHUS

— CBOOOJIHO BJIAJICET CUCTEMOM CIIelUaTH3UPOBAHHBIX TTOHITUH.

— NIPaBUIBHO BBIMOMHUI 0T 90% 10 100% TEeCTOBBIX 3aJaHUMH .

Ne /i [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa Kon
MHIMKATOpa
Y4eOHbIM MJITAHOM HE MPEAYCMOTPEHO
Bormpocs (3agaun) ans 3aueta / nud . 3auera npeacrapieHsl B Tadbaune 16.
Tabnuua 16 — Borpocs! (3aaun) aiist 3aueta / audd. 3ayera
Kon
Ne n/nn [Tepeuens BompocoB (3amay) ams 3a4yera / Audd. 3auera HHKATOPA
1 Opranu3zanus nporuecca NpoeKTUpoBaHus, 3tamnsl pazpadorku | [1K-2.3.1
npoekta CHK [1K-2.B.1
2 3aauM, BO3HUKAIOIINE IPU pa3pabOTKe CeTH-Ha-KpHUCTaslie I1K-3.3.1
(oburast uHopMarys) I1K-3.B.1
3 TunoBbie BO3MOKHOCTH 0 PEKOH(PUTYPALIUH, XapaKTEPHBIC I1IK-4.B.1
JUTS BHYTPUKPUCTAITGHBIX CTAaH/IAPTOB
4 [TonsiTue ceTn-Ha-kpucrauie. IlpuunHbl BO3HUKHOBEHUS
5 Tunbl TOBTOPHO UCHONIB3YEMBIX KOMIIOHEHTOB (soft, firm u
hard)
6 BAPUAHTBI KOHBEWEPU3ALMH XapaKTEPHBIE NS

BHYTPUKPUCTAJIbHBIX ITHWH

7 Cnoco6s1 yckopeHust mponecca pazpadotku CHK




8 JleiicTBUsI, BRITIOMHSEMBIC B XOJI€ TII00AIBHOTO TUIAHUPOBAHUS
KpHUCTaJlja

9 [TnaarpoBaHue ceTH NMUTAHUS NTPH PU3UIECKOM CHHTE3E

10 [IpaBuia pa3MenieHnsi BHEITHUX KOHTAKTOB

11 cnenuduKa JHHANA cOpoca

12 cnenuduka JMHUN TUTaHKU/3a3eMIICHUS

13 Tunpl IMHUM CBS3U MO JJIMHE, 10 Ha3HAYCHHUIO

14 S3pIKU onucaHus annapaTypsl, 00JacTU UX IPUMEHEHUS

B TaOnuie 17.
Tabmuua 17 — IlepeueHb TeM /sl BRIIOJIHEHUsSI KYPCOBOT'O MPOEKTa / KypCOBOM paboThI

[lepedyenp TeM AJIsl BBIOJIHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOM pabOThI IMpEICTaBIICHBI

2. KonuenTparus QyHKIUI U pecypcoB B OJTHOM MecCTe.

3. YnopsaoueHue 3J1eMEHTOB CUCTEMBI 110 YPOBHSM B 3aBUCHUMOCTHU OT
UX 3HAYUMOCTH UJIU CJIOKHOCTH.

4. Paznienienue cucTeMbl Ha OTAEIbHbIE OJOKH WM MOZYJIH JUIs
YIPOLICHUS Pa3pabdOTKH, TECTUPOBAHUS M 0OCITYKUBAHUSI.

5. Bo3MOXHOCTb paciuupeHus (pyHKIHMOHAIBHOCTH CUCTEMBI 3@ CUET
n00aBJIEHUS] HOBBIX MOJIYJICH HIJTH KOMIIOHEHTOB.

6. CriocoOHOCTh CHCTEMBI aJallTUPOBATHLCS K YBEIMUYEHUIO HArpy3KH 0e3
NIOTEPU MPOU3BOAUTEIBHOCTH.

No /i [IprMepHbIil IepeYeHb TeM JUTS BBIIIOJIHEHHUS] KYPCOBOT'O IPOEKTa/ KypCOBOiA
B paboThI
V4eOHBIM IJIAHOM HE MPETYyCMOTPEHO
Bompockl Ui mpoBeieHHsS IMPOMEXKYTOYHOW aTTECTAllMd B BUJAC TECTHPOBAHUS

npeJcTaBieHbl B Ta0uie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB I TECTOB

YcTaHOBUTE TOCIIEA0BATENBHOCTh MPE/UI0KEHHBIX ITAllOB CUHTE3a
FPGA.

A) ®uszndecKuil CUHTE3.

B) Pa3pabotka RTL-onucanus.

C) BpemenHoii aHamus.

D) Komnunsauus nu3aitna

E) Jlormueckuii cunTes.

F) 3arpy3ka 6uroBoro notoka B FPGA.

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHJIUKATOpa

[TpoBenute cpaBHuTENbHBIN ananu3 Mexay ASIC (Application-Specific
Integrated Circuit) u FPGA (Field Programmable Gate Array) ¢ To4uku
3peHHS UX IPEUMYIIECTB U HEJIOCTATKOB ISl PA3JINYHBIX IIPUMCHCHUIA.
VYkaxuTe, B KaKux cliydasix peArnodyrurenabHee ucnonb3onarsh ASIC, a B
kakux — FPGA.

Kakue s3p1ku onucanus annaparypsl (HDL) 06b14HO Hcnonb3yroTes
111 pa3paboTKH HU(POBBIX HHTETPAITBHBIX CXeM?
C++mulJava
Verilog u VHDL
Python u MATLAB
HTML u CSS

Kakue u3 nepeunciieHHbIX HUKE TEXHOJIOTUH SIBJISIFOTCS KIIFOUEBBIMU
JUTSL CO3JJaHMs BBIYMCIIUTENbHBIX HH()OPMAIIMOHHBIX CUCTEM U
KOMMYHHKAIIMOHHOTO o0opyioBanus Ha 6aze FPGA nmu ASIC?
Jlornaeckuii cHHTE3
TexHONI0rnu HCKYCCTBEHHOI'O MHTEJICKTa
CucreMsl ynpaBieHus: 6a3amMu TaHHBIX
IIporpammupoBaHu€e Ha A3bIKaX BICOKOTO YPOBHS
[TporpamMmMHoOe obecrieueHue IS YIIPaBJICHUS TPOEKTaMHU
Omnmncanne RTL monenn cucteMbl
OrnepaninoOHHbIE CUCTEMBI PEAIBHOTO BPEMEHH
Du3nuecKuii CUHTE3

VYcTaHOBHTE COOTBETCTBUE MEX/ly IPUHIMIAMU (PYHKIIMOHUPOBAHUS
BBIYHCIUTENbHBIX HUHPOPMAIIMOHHBIX CUCTEM U UX ONUCAHUEM.
[TpuHIMDI

A. lenTpanmu3zanus

b. leuentpanusanus

B. Uepapxus

I'. MoaynbHOCTB

1. OTKpBITOCTH

E. MacurabupyemocTb

Onucanue

1. Pacnipenienenne pyHKUIUN U pECypCOB MEX/Ty HECKOJIBKUMHU
YCTPOMCTBAMU WJIM Y3JIaMH.

IIK-2.3.1
[IK-2.B.1
IIK-3.3.1
[IK-3.B.1
[IK-4.B.1

Uro He sBisieTcs 3HaueHuem tuma std_logic?
‘07
[3 1 b
‘A’
6U3

BriOepure Bce nmpaBUiIbHBIE OTBETHI U3 MTPEVIOKEHHBIX BAPHAHTOB,
00BsACHSIOLIME NTPUYMHBI BOSHUKHOBEHUS MIOHATHUS «CETh-HA-KPUCTAILIE»
(NoC).

[Tpuunnubl Bo3HUKHOBEHUS NoC:

A) YBenuueHue CI0)KHOCTH CUCTEM Ha KpHUCTaJlje.

B) Poct yucna simep B MHOTOSIIEPHBIX TTPOIIECCOPaX.

C) YMeHbII€HHE KOJIMYECTBA AP B MHOTOSIIEPHBIX IpoIieccopax.

D) VBennuenne 00bEMOB NiepejaBa€MbIX TaHHBIX MEX]TY
KOMIIOHEHTaMHU CUCTEMBI.

E) HeoOxonuMocTh obecrieueHusi THOKOCTH U MacIITadupyeMOCTH
CHUCTEM.

F) HeorpannueHHOCTh MIMHHON apXUTEKTYPBI, 1751 OJKIOYEHUE HOBBIX
0JIOKOB.

ConocTaBbTe TUI KOH(IJIMKTA U CUTYAlLUIO €r0 BOSHUKHOBEHUS
Tun koHduuKTA:
A. KoH(bUKT 10 JaHHBIM
B. CrpykrypHblit KOHQIUKT
C. KoH¢aukr no ynpapieHHIO
Onucanue:
1. VYcnoBue mis cneayromeid KOMaH bl yCIOBHOTO Mepexo/ia eme He
BBIUMCJIEHO IPEABITyIIEN KOMaH/I0M.
2. Ha xoHBeliepe OJHOBPEMEHHO HaXOMATCA ABE KOMaHIbI, TPUYEM
BTOpasi KOMaH/a 3aBUCUT OT pe3yJIbTaTa BHIMIOJIHEHMSI IEPBOIL.
3. JIByM KOMaHJaM Ha KOHBelepe OJHOBPEMEHHO HYKEH JOCTYyH K
OJTHOMY U TOMY e OJIOKY OJIHOIIOPTOBOMY OJIOKY MaMSITH.




VYkaxute U3 NpeyIoKeHHbIX BAPUAHTOB MPABHIIbHYIO
MOCJIEI0BATEIHHOCTh ATAOB KOHBEHEepa

A) 3anuce pe3ynbTara.

0. B) Hemmdpanus HHCTPYKITUH.

C) Bpibopka MHCTPYKIIUH.

D) BrinosiHeHEE KOMaH/IBI.

E) Bribopka onepanios.

10. Onumute KoHenuo cetu-Ha-kpuctawie (Network-on-Chip, NoC.)

Kaxkoit meTon co3ganue RTL onucanus siBisercs: Haubosee

s dexTuBHBIM U1 pa3padboTku npoekta moa FPGA.

A. Wcnionp30BaHre HU3KOYPOBHEBBIX SI3BIKOB MPOTPAMMHUPOBAHUS

11. B. Pa3paboTka cXeMOTEXHUKH IJIATHI C IOMOIIIbIO 0A30BBIX JOTHYECKUX
DJICMCHTOB.

C. UcnonwzoBanne HDL(Hardware Description Language). si3bIKO0B.

D. He oivH 13 nepeyrcaeHHbIX.

Jlst pusnyeckoro cuHTE3a JJorudeckoit cxemsl 11t FPGA HeoOxoammo
BBITIOJIHUTD CJICYIOIIUE IIaru:

1. Paspaborka RTL-onucanus na HDL s3bike.

2. Cunte3 RTL-onucanus ¢ uCronb30BaHUEM CUHTE3aTOPA.

3. Pa3memienue U TpaccUpOBKa IMOJYYEHHOM CXEMbl Ha KpUCTaIe

FPGA.

4. 3arpyska koHpurypanuu B FPGA.

5. TecrupoBanue u Bepudukanus pabOThl CXEMBI.
Kakue u3 3TUX 1m1aroB ABISIOTCA 003aTENbHBIME ISl YCIEIITHOTO
cuHTe3a JJornueckor cxemsl 1si FPGA?

12.

ConocraBbTe TUIIBI OTPAHUYEHUN C X ONUCAHUEM IIPU JIOTHYECKOM
cuntese ASIC u FPGA.
Tun orpannveHus:

1. OrpanuueHue no ObICTPOAECHCTBUIO

2. OrpaHuyYeHUe SHEPronoTpedIeHus

3. OrpaHuueHue mIomaIu
13. Onucanue napamerpa OrpaHUYCHHUS:
MakcumanbHBbIi pa3Mep CXEMbl Ha KPUCTAILIE
MaxkcuManbHO JOMyCTHMAs 3a/lepKKa Ha BXOJIaX.
MaxkcuManbHOe TOTpedIeHNE SHEPTUU CXEMOIT
MaxkcuManbHO JOMyCTHMAs 3a/iep’kKa Ha BBIXOAAX
JUIMTenbHOCTh NEPHO/ia CUTHAJIA TAKTUPOBAHUSL.
Komnuecto CLB (nmu LUT)

mmonwy

YcTraHoBUTE MPaBUIIBHYIO MOCIE0BATEIBHOCTD ACHUCTBHI TPU
apOuTpake 10CTyNa K IIMHE AaHHBIX Ha Kpuctamie FPGA.
[TocnenoBarenbHOCTS:

A) Onpenenenne nodeaurens apoOuTpaxa.

14. C) Oxunanue ocBOOOXKACHUS IIIMHBI.
D) [lonaua 3ampoca Ha apOUTpaK.
E) OcBo6oxaeHNEe NMHBI TPOUTPABLINM Y3JIOM.
F) Ilepenada gaHHbIX Yyepe3 LIUHY.
15, OObscHUTE TOHATHE TPOEKTHOM HOpMBI pu ipou3BozcTBe CBUC

(cBepX0O0IBIINX HHTETPATBHBIX CXEM).

Ne n/mt [TepeuyeHb KOHTPOJIBHBIX PAOOT

He npenycMoTpeHo

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOMIUXCS 3a09HOU (hOPMBI
00y4eHus1, TpeICTaBICHBI B Ta0mIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX pabOT

10.4. Metoanueckue MaTepUalbl, ONPEACIISIIOIINE MPOLEYPbI OLICHUBaHUA
WHJMKATOPOB, XapaKTEpH3YIOIIUX JTambl (OPMHUPOBAHHS KOMIETCHIIMMA, COAEpKATCI B
JIOKaJbHBIX HOpMaTWUBHBIX akTax [ YAII, pernmaMeHTHUPYOMHUX TMOPSIAOK W MPOUEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH M MPOMEKYTOYHON aTTECTAIlUU O0yUYaONTUXCS
I'VAIL

11. Meroauyeckue ykazaHus JUisi 00y4aroIUXCs 10 OCBOCHHUIO JUCIUTIINHBI

11.1. Metonuueckne ykKazaHusi id OOyYarOUMXCsl IO OCBOCHMIO JIEKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3HAa4YEHUE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riy0oKoe U SCHOE HU3JIOKEeHHEe yueOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIMH B
paMKax AUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO IO TEME, a B OCBOCHUU
(GbyHIaMEHTaNbHBIX MpOOJIeM JUCIHUIUIMHBI, METOJAOB HAY4YHOTO T[IO3HAHHUSA, HOBEHIINX
JOCTHKCHUH HAyYHOW MBICTH. B yuyeOHOM mporiecce JIKIHs BBITIOTHSIET METOI0JIOTHYECKYTO,
OpraHMU3alMOHHYI0 U MHPOPMAIMOHHYIO (GyHKIMHU. Jlekuust pacKpblBaeT MOHATHHHBIN ammapaT
KOHKpETHOW oOnactu 3HaHHS, €€ TPOOJIEMBI, JaeT IEIbHOE NPEICTABICHUE O IUCIUILINHE,
MMOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCHUIUIMHAMM.

[Tnarupyemble pe3yabTaThl IPU OCBOCHUHU 00YYAIOIIUMUCS JIGKIIMOHHOTO MaTepHana;

— TIOJIy4YEHHE COBPEMEHHBIX, IIEJOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OIPEIENSIETCS 1IEJIEBOM YCTAHOBKON K Ka)K/10M KOHKPETHOM TEME;

— TOJy4Y€HHUE OMBITa TBOPUYECKOUN pabOThl COBMECTHO C MPEIO/IaBaATEIIEM;

— pasBuTHEe Mpo(ecCHOHANBbHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOATENHOI'O TBOPUYECKOTO MBILIJICHUSI.

— TOsBIEHUE HEOOXOAMMOro HHTEpeca, HEOOXOAUMOTO /ISl CAMOCTOSITENILHON paboTHI;

— TIIOJIyYeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTUSl HAYKM U TEXHUKHM U O
MPOTHO3€ WX Pa3BUTHUS HA OJFKAMIIINIE TOJIBI;

— HaAy4HUThCS METOJAMYECKH o0pabaThiBaTh MaTepuas (BBIACIATH TJIABHBIE MBICTH U
MOJIOKEHUSA, TMPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
(bopMyIHpOBKax);

— TIOJIyYeHHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHATHA.

JIeKIMOHHBI MaTepual MOXKET CONPOBOXKAATbCA JIEMOHCTpallMedl claiiioB U
WCIIONB30BAaHUEM pPa3/IaTOYHOr0 MarTepuajga MpU TPOBEACHUU KOPOTKHX JUCKYyCCHH 00
O0COOCHHOCTSIX MMPUMEHEHUS OTAEIbHBIX TEMATUK IO TUCIUILINHE.

CrTpyKTypa MpeaocTaBiIeHUs JICKIIMOHHOTO MaTepuaa:

— H3noxenue JEKIMOHHOTO MaTepuaia B BUJIE IPE3CHTAIIHH;

— OcBoeHHE TEOPETUUECKOTO MaTepuaa;

— PaccMmoTpenue KOHKPETHBIX MPUMEPOB TI0 MPOHACHHOMY MaTepHay.

11.2. Metonudeckue yka3aHus JIJIsl 00YYaroIIMXCs 0 YIaCTUIO B CEMUHApax
Y4eOHBIM ITAaHOM HE TIPETyCMOTPEHO.

11.3. Meronuyeckue ykazaHus s OOyYaroIIMXCS IO MPOXOXKIACHHUIO MPaKTHYECKUX
3aHATUN
Y4eOHBIM ITAaHOM HE TIPETyCMOTPEHO.

11.4. Metonuyeckue ykazaHUs A1 OOYyYarOIIMXCS 1O BBIMOJHEHUIO JaOOPAaTOPHBIX
pabot




B xoxe BemonHeHUs 1abopaTOpPHBIX padOT OOYyYaIOMUNUCS JODKEH YIIIyOUTh |
3aKpENUTh 3HAHMS, NPAKTHYECKUE HABBIKU, OBJIAZIETh COBPEMEHHOM METOAMKONM W TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaIHU(PUKAMOHHON XapaKTEPUCTHUKON 00ydaromerocs.
Brmonnenne n1abopaTOpHBIX pabOT COCTOMT U3 3KCIIEPHUMEHTAIBHO-IIPAKTUYECKOH, pacyeTHO-
QHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51abopaTopHBIX pabOT OO0yYaromUMCs SIBJISETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS] JUCIUIUIMHBI, OMpeNesseMoil Y4eOHbIM IUIaHOM, M OTHOCUTCSL K CpElICTBaM,
o0ecreunBaroIIMM PEIICHNE CIEIYIOINUX OCHOBHBIX 331a4 00y4arolerocs:

— NpUOOpeTEeHHE HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOM JUCLUILINHBI,

— 3aKpeIUIeHHEe, PAa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, IOJYYEHHBIX Ha
JEKLMSX;

— TOJy4YeHHUE HOBOM MH(OpPMALMH 110 U3yYaeMON JUCIHUILINHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1a00paTOpHBIM
o0opyaoBaHUEM U TIpUOOpaMHU.

3aanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT

— Kaxnas JIP BeimonHsercs mo 3aJaHuio, CHOPMUPOBAHHOMY CTYJIEHTOM IIO]
PYKOBOJCTBOM IPENOaBaTENS;

— B 3aganuun nomxHO ObITH YETKO cPOpMyIMpOBaHa 3a7aua, BeilosHsgeMas B JIP;

— JIP noykHA BBIOJIHATHCS HA OCHOBE MOJIYUYECHHBIX TEOPETUYECKUX 3HAHUM;

— Bremonnenue JIP 101KHO OCYHIECTBIATHCA HA OCHOBE METOJUYECKUX yKa3aHUM,
IIPEIOCTABIIIEMBIX IIPETIOaBaTeNeM;

— JIP nomxHa BBINOJHATBHCS B CIELUAIM3UPOBAHHOM KOMIIBIOTEPHOM Kiacce U

MOXeT OBbITh JOpabOTaHa CTYACHTOM B JOMAIHUX YCJOBHUSX, €CIH IO3BOJISIET
I10;

CrpykTypa u hopma oTueTa 0 1adopaTopHOM padboTe
— IlocranoBka 3amaumn;
— CdopMupoBaHHOE CTYJICHTOM 3a/IaHHC;
— CopeprxaHue dTanoB BHITIOTHEHNUS,
— OOGocHOBaHUE MOJIYYEHHOTO pe3yJibTaTa (BHIBO);
Jlns maGopaTopHBIX paboOT CTYACHT JODKEH MPOAEMOHCTPUPOBATH MPENOAABATEIIO
paboTy MOJENN U OTBETUTH HA BCE BOIIPOCHI IO HCXOAHOMY KOy .

TpeOoBanus kK 0OPMIICHHIO OTYETA O Ja00paTOpHOM padboTe

— JlabGoparopnas pab6ota (JIP) mpenocTaBisieTcss B IEYaTHOM BHUJC M TOANKMCAHHAS
CTYJICHTOM;

— JIP pomkHa COOTBETCTBOBaTh CTPYKType U (opMe oTdera, MNpeCTaBICHHOMN
BBIIIIE;

— JIP pgomxna umetb TUTynbHbIN nuctT (TOCT 7.32-2001 wznanus 2008 roma) c
Ha3BaHWEM U MOAMKCHIO CTYIEHTa, KOTOPBIN ee cenan u opopmMu;

— Cryaedt nomken 3amuTuTh JIP. OTMeTka O 3amuTe JOJDKHA HAXOJIUTHCS Ha
TUTYJIBHOM JIUCTE BMECTE C MOAMMUCHIO MPENOIaBaTEes.

11.5. Meronnyeckue yka3zaHHs U1t 00y4aroLIMXCs MO BBIMOJIHEHUIO KypCOBOI'O MPOEKTa/
KypCcoBOil pabOThI
Y4eOHBIM MJIAHOM HE MPEIYCMOTPEHO.

11.6. Meronuyeckue ykazaHus A7 00y4YaIOUIUXCs MO MPOXOXKICHHIO CaMOCTOSITENIEHOM
paboTHI

B xoze BBIMOSHEHUS CaMOCTOSITEIIBHOW PabOThI, 0OYJArOIIUICS BBHIMOJIHSIET padoTy IO
3aJaHUI0 U TIPY METOJIUYECKOM PYKOBOJCTBE INPEMoJaBarelis, HO 0e3 ero HernocpeACTBEHHOTO
YYacTHsI.

B mporiecce BBIIOTHEHUS CaMOCTOSITENBHON paboThl, Yy oOyuaromierocs (Gopmupyercs
1esiecooOpa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE TO3BOJISIET MM Pa3BUBATh YMEHUS
W HAaBBIKM B YCBOCHHH W CHCTCMATHU3ALIUU HpI/IO6peTaeMBIX 3HaHHﬁ, 06€cnqu/IBaeT BBICOKHUI
YPOBEHb YCIEBACMOCTH B TEPUOJ OOYyYEHHUS, TIOMOTAeT TIOJYYUTh HABBIKK IOBBIIICHHS
poheCCHOHATBLHOTO YPOBHSI.

MeroauyeckuMu ~ MaTepHallaMH,  HANpPaBJSIONIMMH  CAMOCTOSITENIbHYIO — paboTy
00y4aromuXcsl, SBISIOTCS:

- y‘-IeGHO-MeTOI[I/I‘IeCKI/Iﬁ Marcepurall o AUCHUIIIIMHE,

CIIMCOK JIUTEPATYPBI, PEIOCTABICHHBIN PETIOIaBaTEIIeM.

11.7. Meronuueckue yKa3aHus sl OOYYaIOMIMXCS 10 MPOXOXKICHHIO TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH.

Texymuil KOHTPOJb YCIEBAEMOCTH IIPENYCMAaTpUBAE€T KOHTPOJb KauyeCTBAa 3HAHUMU
o0yyaroIuxcs, OCyLIECTBISIEMOI0 B TEUEHUE CeMecTpa C LIEJb0 OLEHMBAHUS XOJa OCBOEHUS
JUCIUIUINHBI.

11.8. MeToandeckue ykazaHus i1 0OydYarOMUXCS MO MPOXOKICHUIO MPOMEKYTOYHOM
aTTeCTalluu.

[Tlpomexxyrounass  arrecranus  OOydyaroIIMXCS — NpPEAyCMaTpuBacT  OLICHUBAHHE
MIPOMEXYTOYHBIX U OKOHYATEIHHBIX PE3YyJIbTAaTOB 00y4YeHHS Mo auciuiumHae. OHa BKIIIOYACT B
ce0s:

— 3aueT — 3T0 (opMa OLEHKU 3HAHHM, MOJYYCHHBIX OOYYAIONIMMCS B XOJ€ H3yUYCHHS
y4eOHOU TUCIMILTMHBI B IIEJIOM WJIM IIPOMEXYTOUYHAs (10 OKOHYAHHH CEMECTpa) OIICHKA 3HAHUHN
00yJaromuMcs 1o OTJEIBHBIM pa3zesiaM TUCITUIUIMHBI C aTTECTAIMOHHON OIICHKOW «3a4TCHOY
WIIA «HE 3a4TEHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




