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AHHOTALUSA

Jucuunnnna «CucteMbl Ha KpUCTa/UIe» BXOAUT B BapHaTHBHYIO 4YacTb 0Opa30BaTENbHOM
porpaMMbl MOATOTOBKM oOywaromuxcs 1o cnenuansHoctd  «09.05.01  «lIpumeHenue u
OKCIUTyaTalluss aBTOMATU3HPOBAHHBIX CHCTEM CIIELHAJBHOTO HA3HAYEHHsS» HANpPaBICHHOCTh
«ABTOMAaTU3MPOBAHHBIE CHCTEMbl 00pabOTKM MHGOPMALUM M yHpaBieHus». JlucuuIuiMHa
peanusyercs kadeapoit Nel4.

JlucruninHa HareneHa Ha GOpMHUpPOBAaHKE y BBITYCKHUKA

o6enpohecCHOHATBHBIX KOMITETCHIIHI:

OIIK-7 «crmocoOHOCTh YYHUTHIBATH COBPEMEHHbBIE TEHICHLUHM PAa3BUTHS JJICKTPOHHKH,
W3MEPUTENIbHOW M BBIYUCIMTEIbHOM TEXHHMKH, WH()OPMAIMOHHBIX TEXHOJIOTHH B CBOEH
npohecCHOHABHOMN IESTENbHOCTH;

poecCHOHANBHBIX KOMIIETCHIIUIH:

I1K-14 «cmocoOHOCTh OCYIIECTBIATH KOHTPOJIb KAadeCTBa ammapaTHOro, IPOrpaMMHOTO U
HH(OPMALMOHHOTO 00ECIIeUeHUH B ABTOMAaTU3UPOBAHHBIX CUCTEMaX CHELMAJILHOTO Ha3HAUSHUS».

ConepkaHue TUCLUILIMHBL OXBAaTbIBACT KPyr BOIPOCOB, CBS3aHHBIX C IIPOLIECCOM
NIPOCKTUPOBAHUS CHCTEM W CeTell Ha KpUCTAUIE C HCHOJNB30BAHHEM COBPEMEHHOM
TEXHOJIOTUYECKON 0a3bl M COBPEMEHHBIX CPE/ICTB ABTOMATH3UPOBAHHOTO IPOSKTHPOBAHMSI.

[IpenoxaBanye QUCHUIUIMHBI IPEAYCMATPUBACT clieayonme GopMbl OpraHu3anuy yaeOHOro
nporecca: JeKLHH, NPAKTHYECKHE 3aHATHs, CAMOCTOsITeNIbHAsE paboTa 00y4aromerocs.

ITporpamMMoii  AMCUMIUIMHBL TNPEAYCMOTPEHbI CIEAYIOLIME BHIbl KOHTPOJS: TEKyIIMH
KOHTPOIIb YCIIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B QopMe IK3aMeHa.

O06m1ast TPYA0EMKOCTh OCBOCHUSI JUCIIUIUINHBI COCTABISIET 4 3a4eTHBIX eMUHUIIBI, 144 gaca.
S13bIK 00yUYCHHMS 110 JUCHUITIMHE «PYCCKHID).

1. TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS MO AUCHUITIUHE

1.1. Heau npenogaBaHusi JTUCUUIIMHBI
Iene u3ydyeHHs MAAaHHOM JUCHMIUIMHBI -  NPUOOpPETEHHE TEOPETHYECKMX  3HAHUH H
IIPAaKTHYECKUX HABBIKOB B O0JIACTH IPOEKTHPOBAHMS CHCTEM Ha KPHCTAUIC C HCHOIb30BaHUEM
COBPEMEHHOW  TEXHOJOrM4ecKoW 0a3pl M COBPEMEHHBIX CPEACTB aBTOMATH3MPOBAHHOTO
[IPOCKTUPOBAHMS.

1.2. IlepeuyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHs 10 AUCHHUILIIHHE, COOTHECEHHbIX €
IUIAHNPYEMBbIMH pe3yJbTaTaMu ocBoenns OI1

B pesymbraTe OCBOGHMS JMCUMIUIMHBI OOYYAIOIIMICS JOJDKEH O001afaTh  CIeAyIOUMHU
KOMIIETCHLIUSIMU:
OIIK-7  «crmOCOOHOCTH  y4YHTHIBATH COBPEMEHHBIE TCHICHIMHM PA3BUTHA  JJIEKTPOHUKH,
U3MEPHUTENFHON W BBIYMCIMTENFHON TEXHHWKH, WH()OPMAIMOHHBIX TEXHOJOTHII B CBOCH
po(hecCHOHANIBHOMN AEATEIbHOCTI:

3HaTh: OCOOCHHOCTH TEXHOJOTHH pa3pabOTKM M TPOM3BOACTBA CHCTEM Ha KpHCTaJUIe;
OCHOBHBIE 3Tallbl poLecca MPOSKTUPOBAHUS CHCTEeM-Ha-KpucTaie U [P-6510koB 11 HUX.

Ymers: BemonHaTs popmupoBaHre HabOOpa TECTOB, TECTOBOE OKPYXKEHHUE JUIS TECTUPOBAHHS
IP-6110k0B cHCTEM Ha KpHUCTAJLIE

Brnagers: HaBblkamMy caMOCTOSTENBHOTO MOMCKA M M3YYeHUs HHGOpPMALUM O HOBOM
HPEIMETE.
[IK-14 «cmocoOHOCTh OCYHIECTBISTh KOHTPOJNb KadecTBa AamlapaTHOTO, IPOrPaMMHOTO U
UH(OPMALIMOHHOTO 00ECIIeUeHUH B aBTOMATU3MPOBAHHBIX CUCTEMAX CHELMAILHOIO Ha3HAUCHUS»:

3HaTh: METOJUKH TECTUPOBAHUS CUCTEM U CeTel-Ha-KpHCTaLIe

Ymets: paspabarsiBath TecToBoe [10 /15t crcTeM U ceTeii-Ha-KpUCTaLie

Bnaners: HaBeikamu pa3paOOTKH M TECTUPOBAHMS CHCTEM Ha KPUCTAIIE B LIEJIOM, BbIOOpa IP-
OJIOKOB AJIs1 HHMX; METOAAMH OIECHKH XapaKTEPUCTHK CHCTEM HA KPHCTAUIE C HCHOIb30BaHUEM
MaTeMaTHYeCKOro annapara CHCTEM MacCOBOI0 0OCIY)KUBAHHUSI.

2. MecTo AucHUILINHBI B cTpykType OII
Jucipninaa Ga3upyercss Ha 3HAHWAX, paHee MPUOOPETEHHBIX OOYYAOIIUMHUCS MPHU U3YICHHH
CJICAYIOIINX JUCHUIIUH:
— DIeKTpOHUKA
3HaHI/I$[, TIOJIY4Y€HHBIC IIPpU HU3YUYEHHUU MaTepualia I[aHHOﬁ JUCHUINIAHBI, UMCIOT CaMOCTOATCIBHOC
3HA4YCHHUC.

3. Oobem gucuumiaunel B 3E/akageM. gyac
JlanHbie 00 00ImieM 00beMe AMCLMILUIMHBL, TPYJOEMKOCTH OTACNBHBIX BUIOB yueOHOW paboThI 1O
JICLMILTHHE (M pacrpe/ieieHie 3TOH TPYJA0EMKOCTH [0 ceMeCTpam) MpecTaBiieHbl B Tabnuie 1

Tabnuua 1 — O6beM U TPYAOEMKOCTh JUCLUITITHHBI

Bun y4ebHoit paboTsi Beero TpynoemMkocTh 1o
ceMecTpam
Ne9
1 2 3
O0mas TPy10eMKOCTh 4/ 144 4/ 144
mucuunnnel, 3E/(gac)




H3 Hux Yacoe npakmuyeckoi 8 8
noo0zomoexu

Ayoumopnuie 3anamus, Bcero 4ac., 34 34

B mom uucne

nexuuu (J1), (1ac) 17 17
IpakTuyeckue/ceMHUHApPCKUE 3aHATHS 17 17
(I13), (vac)

na6oparopusie pabotsl (JIP), (dac)

KypcoBoii mpoekT (pabdota) (KII, KP),

(gac)

Ok3aMeH, (4ac) 36 36
Camocmoamensnan paboma, BCETo 74 74
Buja npoMesKyTOYHOI0 KOHTPOJISI: OK3. Ok3.

3auert, Audd. 3auer, sx3ameH (3ayer,

Judd. 3a4, Ik3.)

4. CopaepxxaHue TMCHUILTHHBI
4.1. Pacnpenejienne TPyA0eMKOCTH AUCHUILTHHBI
1o pa3jesnaM U BUAAM 3aHATHI
Paszesnbl U TeMbl TUCHMIUTMHBI U UX TPYIO0EMKOCTbD IIPUBEICHBI B TA0IMIIE 2.
Tabnuua 2. — Pa3aensl, TeMbl AUCUUILUTHHBL U UX TPYJIOSMKOCTh

4.3. IIpakTHYecKHe (CeMHHAPCKUe) 3aHATHSA
TeMbl IPaKTUYIECKUX 3aHATHI U UX TPYA0EMKOCTh IPUBEICHBI B TA0IHIIE 4.
Tabnuia 4 — IIpakTuuecKkue 3aHATHS U X TPYJIOEMKOCTh

No
1/

Tembl NpaKTUYECKUX 3aHATUI

DopMBbI IPaKTHUECKUX 3aHATHH

No

TpynoemKkocTs, | pasgena
(aac)

JIUCLIMTI-
JIMHBI

Cemectp 9

IIpoekTupoBaHue
¢dyukiponaneHoro [P 6oka
KOHTPOJIIEpa BHELIHETO
unrepdeiica ¢ 3agaHHON
(YHKINOHAIBHOCTBIO U
3a/JaHHBIM CTAHIAPTOM
KOMMYHHKALIOHHO CHCTEMBI

peuIeHue CUTyallUOHHBIX 3a/1a4 3

IIpoexTupoBanue
¢yskuuonansHoro IP 6noka
aBTOMATa BBIYUCIIHUTENIS C
3aJaHHON
(YHKIHOHATIBHOCTHIO U
3a7laHHBIM CTaHIAPTOM
KOMMYHHUKAIIMOHHON CHCTEMBI

pelleHUE CUTYal[MOHHBIX 33134 3

IIpoexTupoBanue
¢ysknuonansHoro IP 6noka
KOMMYHHUKAIIHOHHOH CHCTEMBI,
COOTBETCTBYIOLIErO
3aJJaHHOMY CTaHJapTy

pellICHUE CUTYal[MOHHBIX 33134 3

Pazzensl, TeMbl JUCIUIUTHHBL Jlexuun | I13 (C3) JIP KIT CPC
(gac) (uac) (gac) (uac) (uac)

Cemectp 9
1. Tlapamerpsi IP 610K0B 8 35
2. XapaKTepUCTHKHU CHCTEM Ha KpHCTauie 9 17 39
Hroro B cemecTpe: 17 17 74
Wroro: 17 17 0 0 74

4.2. CopnepxxaHue pa3iesioB U TeM JeKIHMOHHBIX 3aHATHI
CopnepxaHue pa3aesioB U TEM JICKIMOHHBIX 3aHATHH NPUBEAEHO B Tabnuie 3.

Tabnuua 3 - ConepkaHue pa3/ielioB U TeM JICKIIHOHHBIX 3aHITHI

®dopmupoanne CuK Ha 6aze
IP-G110K0B,
CIPOCKTHPOBAHHBIX B
MpeIbLAYIINX J1a00paTOPHBIX
paborax

pEIIeHNE CUTYaIl[HOHHBIX 33134 4

Pa3paboTka TecToB st
cnpoektipoBanHoi CHK

pEellCHUE CUTYal[HOHHBIX 33734 4

Howmep paznena

HazBanue u congepaHue pa3ziesoB U TeM JEKIUOHHBIX 3aHATHH

Bcero: 17

1 IMapamerpst IP 6i0k0B.

Bs16op napameTpos (pa3mep Oyhepos, pa3psgHOCTb U .T.J1.)
¢yHukipronansHoro [P Goka koHTposUIepa BHEIIHEro nHTepderica

4.4.

JlaGopaTopHble 3aHATHS

Tembl 7a00paTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IPUBEICHBI B TAOIHUIIE 5.
Tabnuia 5 — JlabopaTtopHbie 3aHSATHSI U HX TPYJAOEMKOCTh

OreHKa COOTBETCTBUS XapakTepucTuk 3aaannoir CHK tpedyembim
3HaueHusIM. PopMUpOBaHUE PEKOMEHIALMH 10 KOPPEKIIUH CHCTEMHOTO

ypoBHst CHK jutst jocTikeHus TpeOyeMbIX 3HaYeHUIH XapaKTepPUCTHK

No

/1

HanmeHoBanue 1a60paTOpHBIX paboT

TpynoemkocTs,

(uac)

Ne paznena
JUCLIMIUTHHB

YueOHBIM IIaHOM HE PESYCMOTPEHO




4.5. Kypcosoe npoekTupoanue (pabora)

YueOHbIM IIaHOM HE IPESYCMOTPEHO

4.6. CamocrosiTebHas paboTa 00y4alomMxcst
Buzpl camocTosTenbHOM pabOThI U €€ TPYIOEMKOCTh IPUBEICHBI B TabuIe 6.

Tabnuia 6 Bumsl caMoCTOsITENbHOM paboTh U €€ TPYIAOSMKOCTh

. Bceero, | Cemectp 9,
Bun camoctosiTenbHOM paboThl
4ac qac
1 2 3
H3yueHue TeopeTH4ecKoro MaTepuania
35 35
gucuumnasl (TO)
Kypcosoe npoekruposanue (KI1, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IoaroroBka K TeKylieMy KOHTPOIIIO 35 35
ycneBaemoctd (TKY)
Jomaninee 3ananue (J13)
Kontposbabie pabotst 3a04nnkoB (KP3)
[ToaroroBka Kk MpOMEKyTOUHON aTTECTALIUU 4 4
(1A)
Bcero: 74 74

5. IlepeuyeHb y4eOHO-MeETOAMYECKOr0 o0ecnedeHUs1 AJIs1 CAMOCTONATeIbHOM

padoThl 00yUYaOIMXCS M0 JUCHHUIINHE (MOLYJII0)
y‘-Ie6HO—MeT0,ZII/I‘ICCKI/IC MaTepI/IaJILI IS CaMOCTO}ITCHLHOﬁ pa6OTH o6yqa}0mnxca yKa3aHI>I B
.. 8-10.

6. IlepeyeHb OCHOBHOW U JONMOJHUTEIbHOM JUTEPATYPHI
6.1. OcHoBHas1 JIMTEepaTypa
IlepeueHb OCHOBHOI JIUTEPATYyphl IPUBEIEH B TabIHLE 7.
Tabmnuua 7 — [lepeyeHb OCHOBHOM JTUTEPATYPHI

; C.-Iletep0. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUSL. -
CII6.: U3n-8o I'YAII, 2001. - 211 c.

004.4 C 89

IIpoekTHpoBaHHE CHCTEM Ha KPHCTAILIE C TEXHOIOTUSIMHU
2.5D u 3D [Tekcr] : yue6roe nocodue / E. A. CyBoposa ;

Wsn-so I'YAIL 2014. - 64 c.

C.-Tletep6. roc. yH-T aspokocm. npudopoctpoenust. - CII0. :

35

6.2.  JlomoaHHUTe/bHAs TUTEPaTypa

IlepeyeHb AOMOMHUTENBHOI TUTEPATYPHI MIPUBEICH B Ta0IHILIE 8.

Tabmuua 8 — I[lepeyeHb HOMONHUTEIBHOM TUTEPATYPbI

Mudp

Bubnunorpadpuueckas ceoiika/ URL ampec

KomuuectBo
9K3EMILISIPOB B
oubimoTexe
(KpoMe 3JeKTPOHHBIX
IK3EMILISIPOB)

IpoextupoBanue nudppossix cucreM Ha VHDL. CyBopoBa
E.A., Uleitnun 10.E. BXB-Iletepbypr, 2003, - 576 c.

IIpoextupoBanue BUC knacca "Cuctema Ha kpuctamie":
yuaeOHoe nmocobue aist By3oB / 0. 1. Bouapos [u ap.]. -
Mocksa: MU®MU, 2008. - 188 c.

YnpasneHue TeXHUYECKHM YPOBHEM
BBICOKOMHTEIPUPOBAHHBIX JIEKTPOHHBIX CHCTEM (HAYIHO-
TEXHOJIOTUYECKHE MPOOIEMBI U ACTIEKTHI Pa3BUTHUS) /
A.C.Komapos, JI.B.Kpamyxun, E.W.Iynerus. - M.:
TexHochepa, 2014. - 239 c. - (Mup pagnod3IeKTPOHHUKH;
XVII-25).

7. Ilepeuyennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHMKANMOHHOH CeTH
HNHTEPHET, Heo0X0AMMBIX JJI OCBOEHHS U CIUILINHbBI
[epeuens pecypcoB nHpopmanuonHo-TenekoMmyHukannonHoit cetn UHTEPHET, Heobxoanmbix

JUIs1 OCBOCHUS NUCHUIUIMHBI ITPHUBE/ICH B Tabnure 9.

Tabmuia 9 — Ilepeuens pecypcoB nHdpopmannoHHo-TenekommyHukaponnon cetn MHTEPHET,

HCO6XOI[I/IMLIX JJIs1 OCBOCHMS JUCHUILIMHBI

udp bubmmorpaduueckas cceiika / URL agpec Konuuectso
9K3EMILLIPOB B
O6ubamoTexe
(KpoMe DMIEeKTPOHHBIX
9K3EMILISIPOB)
004.4 V57 VHDL [Tekcr]: cipaBouHOE 1ocoOKe Mo OCHOBAM sI3bIKa : 1

yuebHoe nocobue / B. I1. badax [u np.]. - M. : JOADKA-
XX1, 2008. - 224 c. : puc., Tab.

URL anpec

HaumeHnoBanue

http://allhdl.ru/vhdl.php

AIIHDL — VHDL — s3bIk onucaHusi anmaparypbl

http://www.vhdl.org/

EDA Industry Working Groups

004.4 B59 Ocuossl si3pika VHDL [Tekct] : Monorpadus / I1. 14
H.Bubuno. - M. : Conon-P, 2000. - 200 c.

http://allhdl.ru/pdf/iece_manual.pdf

1076 IEEE Standard VHDL Language Reference Manual

004.4(075) C89 | A3bik VHDL muist npoextupoBanust cuctem Ha CBUC 60
[Texer] : yuebnoe nocodue / E. A.CyBopoga, 1O. E.llleitnun

8. Tlepeuenb HH(pOPMALNOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX IPH
OCYyILIeCTBJICHHH 00Pa30BaTe/ILHOIO0 Npolecca 1o AUCIHUILINHE

8.1. IlepeyeHb MPOrpaMMHOIO o0ecmedeHHsI




HepequL HCIIOJIb3YEMOT'O IPOrpaMMHOI0 obecrieueHus IIpeACTaBJICH B Ta.6J'II/II_IC 10.

Tabauna 10 — Ilepeyens nporpaMMHOro obecreyeH s

Ne i/ HaumenoBanue

He npexycmotpeno

8.2. IlepeueHb HH(OPMALUOHHO-CIIPABOYHBIX CHCTEM
INepeueHp UCTIONB3yEMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIpeJICTaBlIeH B Tabmuie 11.
Tabauua 11 — Ilepeyenb HHYOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne /it HaumenoBanue

He npeaycmotpeno

9. MarepuajbHO-TeXHHYeckas 0a3a, HeoOXxoAuMAs 1JIs1 OCYLIeCTBJIEHUS
00pa30BaTeJIbHOTO MpoIecca No JUCHUINJIUHE
CocTaB MaTepHalbHO-TEXHUUECKON 0a3bl peAcTaBlieH B Tabmuue 12.

Tabnuua 12 — CoctaB MaTepuanbHO-TEXHUYECKON Oa3bl

IIK-14 «crocoOHOCTh OCYLIECTBISTh KOHTPOJIb KauecTBa ammapaTHOrO, MPOrPaMMHOTO H

HHqJOpMaLII/IOHHOFO obecrieueHuii B ABTOMATU3HMPOBAHHBIX CUCTEMAX CIICLIMAJIbHOI'O Ha3HAYCHUS

4 VY4eOHast TEXHOJIOTHYECKas IPAKTUKA

7 Crietuukanus u BepuuKaIys CHCTEM U CeTei

8 Hane)xHOCTH aBTOMAaTH3MPOBAHHBIX CHCTEM

8 [Ipou3BoACTBEHHAs TEXHOIOTUUECKast IPAKTHKA

g PaspaboTka ¥ cTaHzapTU3ands MPOrPAMMHBIX
KOMILIEKCOB

9 O06paboTKa 1 ynpasiieHue OONIBIINMH JaHHBIMU

9 CucremMbl Ha KpHCTaie

10.3. B kauecTBe KpUTEpPHEB OLEHKH YPOBHsS C(HOPMHUPOBAHHOCTH (OCBOCHHS) y 00ydaroIUXCs
KOMIIETEHIINH NMpUMEHSEeTCsl IIKajda MOAYJIbHO—PEHTHHIOBOI cucTeMbl yHUBepcuTeTa. B Tabmuue

15 mnpencraBnena

KOMIIETEHIUH.
Tabnuia 15 —Kpurepun oueHkr ypoBHs CHOPMHUPOBAHHOCTH KOMITETECHIIHI

100—6amnpHass u 4-OanibHas IOKaIbl Ui OLEHKH C(HOPMHUPOBAHHOCTH

Or1eHKa KOMITIETEHIIMN

Howmep ayautopun
Ne n/nt HanmeHoBaHMe COCTaBHOH YacTH MaTepUaIbHO-TEXHUUECKON Oa3bl (ipu
HEOOXOIMMOCTH)
1 Crenranu3upoBaHHbll KOMIBIOTEPHBIH Ki1ace

10. ®oH OLEHOYHBIX CPEICTB /Il MPOBeIeHUs] TPOMEKYTOUHOM aTTecTaluu
00y4aroLuXcs M0 AUCHMITIUHE
10.1. CocraB oHIa OLEHOYHBIX CPEICTB TPHBECH B Tabnuie 13
Tabmuua 13 - Cocras (oHJa OLEHOYHBIX CPEACTB JUIS IPOMEXKYTOYHOH aTTeCTALN

Bun npomexyTouHoi aTTecTanuu

IIpuMepHslit epedeHb OLEHOUHbBIX
CpeNCTB

JuddepeHupoBaHHblil 3a4éT

CHHcoK BOIIPOCOB;
Bamaya

10.2. TIlepeueHb KOMIETEHLMI, OTHOCSMIMXCS K NUCLUIUIMHE, W 3Tanbl WX (HOPMHUPOBAHUS B
MpoIIecce OCBOCHHMST 00pa30BaTEIbHOM MPOrpaMMbI IPUBECHBI B Tabmmie 14.
Tabmuua 14 — IlepeyeHb KOMIETEHLHUH C yKa3aHMEM S3TamoB uX (OPMHUPOBAHHUS B IpoOLECCEe

0CBOCHUSI 00pa30BaTEILHON IPOrpaMMBI

100-
OayubHast
IKaia

4-GarbHast
IKaja

XapakTepucTika chOpMHUPOBAHHBIX KOMITCTCHIIAN

85<K<100

«OTIINYHO»
«3a4TCHO»

- oOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOWJI HPOrPaMMHBII
MaTepHa;

- YBEPEHHO, JIOTUYHO, [TOCIIEA0BATEILHO U TPAMOTHO €0 U3JIaraeT;

- OMUpasCh HAa 3HAHMS OCHOBHOW M JOTOJHHUTEIBHON JHUTEpaTyphl,
TECHO NPHUBA3BIBACT YCBOCHHBIC HAyYHbIE MOJIOKEHUS C TIPAKTUYECKON
JeSITENIbHOCTBIO HAIIPaBIICHNUS;

- yMeno 00O0CHOBBIBACT M apIyMEHTHPYET BbIIBUTaeMbIC UM UJICH;

- JIeJIaeT BBIBOJIbI U 00OOIIECHUS;

- CBOOOJIHO BJIAJICET CUCTEMOM CICIMATM3HPOBAHHBIX MOHITHH.

70<K<84

«XOpOIIIO»
«3a4YTEHO»

- 00y4aroLMiicss TBEPIO YCBOMII MPOrPAMMHBIN MaTepHai, TpPaMOTHO
[0 CYyLIECTBY U3Jaraer ero, ONUpasCh Ha 3HAHHS OCHOBHOM
JIATEPATYPBI;

- HE JIOMYCKAET CYLIECTBEHHBIX HETOYHOCTEIA;

- YBA3BIBAET YCBOEHHBIE 3HAHHS C NPAKTHYECKON IEATENHHOCTHIO
HAIpaBJICHUS;

- aPTYMEHTHPYET Hay4YHBIC [OJIOXKEHUS;

- JIeJIAET BBIBOBI U 0000IIEHNS;

- BJIaJICET CUCTEMOM CIIEMAIM3UPOBAHHBIX IIOHSTHIMA.

Homep cemectpa

Oranbl GOPMUPOBAHKS KOMIIETEHLIUH 110
JMCLUIIMHAM/TIPaKTHKaM B IIPOLIECCE OCBOSHUS
OIl

PO(ECCHOHANBHOMN ACSATETEHOCTI»

OIIK-7  «CMOCOOHOCTh ~ yYUTHIBATH COBPEMEHHBIC TCHICHIMM PA3BUTHS  SJIEKTPOHUKH,
U3MEPUTENBHON M BBIYMCIHUTENBHOM TEXHMKHM, WH(QOPMAIMOHHBIX TEXHOJOTWiIl B CBOEW

55<K<69

«yIIOBIIETBO-
PUTEIIEHOY
«3aYTEHO»

- 00y4aroluics yCBOMII TOJILKO OCHOBHOI NpOrpaMMHBIN MaTepual,
[0 CYLIECTBY H3JlaraeT €ro, Onupasch Ha 3HAHUS TOJIBKO OCHOBHOH
JIUTEPATYPBI;

- JOITyCKaeT HeCYIIeCTBEHHbIC OIIMOKH i HeTOYHOCTH;

- HCIBITHIBAET 3aTPYJHEHHsA B NPAKTUYECKOM INPUMEHEHHMU 3HAHUMH
HaIpaBJICHUS;

- 11200 apryMEHTHPYeT HayuHbIe MOJIOKCHHUS;

- 3aTpyHsAeTCs B (OPMYIMPOBAHUH BBIBOLOB M 000OIECHUIA;

- YaCTUYHO BJIAJIEET CUCTEMOM CIIENMaNN3UPOBAHHBIX TOHATHH.

4 DNeKTpOoHHUKa, JNEKTPOTEXHUKA u
CXEMOTEXHHUKA. DIIEKTPOHUKA

8 Hane)xxHOCTh aBTOMaTH3MPOBAHHBIX CHCTEM

9 ABTOMaTU3MPOBAHHBIE CHUCTEMBI CIIELIUAIBHOTO
Ha3HA4YeHHs

9 CucreMbl Ha KpHCTae

K<sa

«HEYJIOBIICTBO
PHUTEIBHO»
«HE 3aYTEHO»

- oOydaromuiics He YCBOWJI 3HAYUTEIBHOW YACTH MPOrPAMMHOIO
Marepuana;

- JIOIyCKaeT CYIIECTBCHHBIE OMMOKM ¥  HETOYHOCTH IIpH
paccMOTpeHUH pobIieM B KOHKPETHOM HallpaBJIeHHH;

- HCTIBITHIBACT TPYAHOCTH B IIPAKTUYECKOM NIPUMEHEHUN 3HAHUI;

- HE MOJKET apryMEHTHPOBATh HAyYHBIC OJIOKEHHUS;

- He ()OPMYJTHPYET BBHIBOJIOB U O0OOIIICHHIA.




10.4. TunoBble KOHTPOJIBHBIC 33aHUS WM UHBIC MATCPHAIIBI:
1. Bonpocsr (3agaun) s ax3ameHa (tadiuua 16)
Tabmuua 16 — Boripocs! (3a1a4n) a1 9K3aMeHa

Ne /it [epeuenp BOmpocoB (3a1a4) [is 9K3aMeHa
1 Opranusanus mpoiiecca IpoeKTHPOBaHMUs, ITanbl pa3padbotku npoekra CHK
2 3aaun, BOSHUKAOIIME NIPH pa3paboTKe ceTH-Ha-KpucTasie (00mias nabopmariys)
3 TunoBbIe BO3MOXKHOCTH 110 PEKOH(UTYpaIMH, XapaKTepHbIEe ISl BHY TPUKPUCTATBHBIX
CTaHJapPTOB

[onstue cetu-Ha-kpucrauie. IlpuunHbpl BOSHUKHOBEHUS

THIBI TOBTOPHO MCHOJB3yeMbIX KOMITOHEHTOB (soft, firm u hard)

Ne n/n IIpumepHBIii IepedeHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a1a4 / 3a1aHui

1 OnpenenuTh peKOMEHJOBaHHBIN 1ana3oH TakToBbIX 4acToT st CHK ¢ 3apaHHBIMU
XapaKTEPUCTUKAMHU

2 Onpenenuts peKOMEHJOBaHHBIN JUaIa30H pa3psAAHOCTEH KOMMYHHUKAIIHOHHON
cucteMsl Juisi CHK ¢ 3a1aHHBIMH XapaKTepUCTHKAMU

3 OmnpenenuTs peKOMEHJOBAHHBIN THIT KOMMYHHKAIIMOHHOM CHCTEMBI (IIIMHA,
komMmyTarop) misi CHK ¢ 3a1aHHBIMU XapaKTEepUCTUKAMHU

4 Omnpenenuts BapuanThl rpada ceszeit it CenK ¢ 3aqanHpIME XapakTepucTUKamMu (13
3a7laHHOr0 Habopa rpadoB cBs3eit)

5 Onpenenuts y3kne Mecta 1 BapuaHThl n3 yerpanenus uist CHK ¢ 3ajaHHbIME
XapaKTepPUCTUKAMH U TpadoM CBs3Eil MeXKIY y3JIaMHu.

Croco0bl yckopeHus mpoiiecca papaborku CHK

4
5
6 BapUaHThl KOHBEHEPU3aIMU XapaKTEepHBbIE JUIsl BHYTPHUKPHCTAIBHBIX IITHH
7
8

HeﬁCTBI/IH, BBIIIOJIHACMBIC B XOJI€ r1100aIbHOTO IJTAHMPOBAHU KpHUCTAJIIa

9 [InaHupoBaHKe CETH MUTAHUSI NP (PU3NYSCKOM CHHTE3E
10 [IpaBuia pa3MenieHns: BHEIIHMX KOHTAKTOB

11 crnenuuKa JMHUA cOpoca

12 crenu(uKa JIMHUN MUTaHKs/3a3eMIICHUS

13 Twunbl TUHUAK CBSI3M MO JUTMHE, 110 HA3HAYECHUIO

14 SI3bIKM OMMCaHUs aNapaTypbl, 00JaCTH UX PHUMEHECHHUSI

2. Bonpocs! (3agaun) muis 3auera / quddepeHunpoaHHoro 3adera (tadbiauua 17)
Tabmuua 17 — Bonpocst (3amaun) aist 3auera / nudd. 3auera

Nen/n | Ilepeuens BonpocoB (3aa4) asist 3aueta / uddepeHrpoBaHHOro 3a4era

YueOHBIM IUIAHOM HE NPESyCMOTPEHO

3.Tembl W 3a7aHME Uil BBINOJHEHHS KypCOBOW paOOTHI / BBINOJHEHHS KyPCOBOTO IPOEKTa
(Tabmuna 18)

Tabmuua 18 — IlpumepHsIii mepedeHb TEM Al BBIIOJHCHUS KypCOBOW Pa0OTHI / BBITOTHEHHS

KypCOBOTO IIPOEKTA

Nen/ [IpuMepHBIii IepedeHb TeM 1151 BHITOJIHEHUS] KypCOBOH paboThl / BBITOTHEHUS
o 11/11
KypCOBOI'O IIPOEKTa

YueOGHBIM IUIAHOM HE NPELYCMOTPEHO

4. Borpocs! A1 MPOBEICHUSI MPOMEKYTOYHOM aTTeCTAllMU TPU TecTUpoBanuu (Tabmuma 19)

Tabmuua 19 — IIpumepHsIii nepeyeHb BONPOCOB JJIsl TECTOB

Ne /i [IpumMepHbIii epedeHb BOIIPOCOB ISl TECTOB

YueOHBIM IUIAHOM HE IPESYCMOTPEHO

5. KoHTpoJbHBIE U PAaKTHYECKUE 32241 / 3aIaHusl 10 JUCHUILIHHE (Tabmuna 20)
Tabnuua 20 — [IpumepHsIii IepedeHb KOHTPOJIBHBIX U MPAKTUYECKHUX 3a4a4 / 3aAaHul

10.5. Mertonuueckne Marepuaibl, ONPEACIISIONINE MPOLEAYPhl OLICHHMBAHHMS 3HAHWW, YMEHUIA,
HABBIKOB M / WM OMbITA JEATEIbHOCTH, XapaKTepH3yOIUX Tanbl GOPMHUPOBAHHS KOMIETEHIHH,
conepxkatcs B [lonoxenusix «O TekymeM KOHTPOJE YCIEBAEMOCTH U MMPOMEXYTOUHOM aTTeCTalluu
crynentoB ['YAII, oOywarommxcsi 1o mporpammaM BhICIIETO 0Opa3oBaHHS» U «O MOAYyJIBHO-
PEHTHHIOBOM CHCTEME OLIEHKH KauecTBa yueOHOM paboThl cTyaeHToB B ['YAIy.

11. MeToauyeckue yKazaHus A5 00y4alOmMXcsl 10 0CBOCHMIO M CLHUILTUHBI

Lenpro IUCUMILTHHBL SBISIETCS — TOJMyYCHUE CTYACHTAMU HEOOXOJMMBIX 3HAHHUN, YMCHUI U
HaBBIKOB B 00JIACTH MPOCKTUPOBAHHS CUCTEM M ceTell Ha kpuctaiuie. Co3aaHue Mo/ iepKUBaroIei
00pa3oBaTeNbHOM Cpelbl IMPENOAABAHMsl CIYKUT YYacTHE CTYACHTaMH B KOH(EpEHIMsX,
BUJICOKOH(DEPEHIMAX, yHaCTHE B HAYUHO-UCCIISIOBATENILCKON paboTax oOyyaromeil kadeapsl.

MeToanyeckue yKa3zaHusl 1JIs 00y4ar0UIMXCH 0 OCBOCHUIO JEKIHOHHOI0 MaTepHaJia

OCHOBHOE Ha3HA4YCHHE JICKIIMOHHOTO MaTepHana — JIOTMYEeCKH CTPOHOE, CHCTEMHOE,
riry0OKOe | SICHOE M3JIOKeHHe yueOHOro marepuaia. HasHaueHne COBPEMEHHOM JIEKIIUKM B PaMKax
MUCHUIUTAHBL HE B TOM, YTOOBI TMONY4YWTh BCKO HH(POpMALKIO MO TEME, a B OCBOCHHH
(yHIaMEHTAIbHBIX TPOOIIEM TUCIUILIMHBI, METOAOB HAYYHOTO MO3HAHHS, HOBEHIINX AOCTHKEHHUI
Hay4HOW  MbIcid. B y4eOHOM  mporiecce  JIEKIMs — BBIIOJHSET  METOIOJIOTHYECKYIO,
OpraHU3alHoOHHYI0 U uH(popMannoHHyro (yHKiuH. JleKuus packpbIBaeT MOHSATHUHHBIA ammapar
KOHKPETHOM 00JIacTH 3HaHHs, €€ MpoOJIeMbl, JaeT IEJIbHOE MPEJACTAaBICHHE O IUCIUILUIMHE,
TOKa3bIBAET B3aUMOCBSI3b C IPYTMMH JUCIUILTHHAMHU.

[lraHupyeMble pe3yabTaThl IPH OCBOCHUU 00YYAIONIUMCS JEKIIMOHHOTO MaTepraia:

— TMOJyYeHHE COBPEMEHHBIX, IETOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
onpeJenseTcs HeJIeBOil yCTaHOBKOM K KaXKJJ0H KOHKPETHOM TEME;

—  MOJIy4YeHHE OIbITa TBOPUECKON paboThl COBMECTHO C IPEIOaBaTelIeM,;

— pasBuTHEe  NPO(GECCHOHATBHO—/ICNIOBBIX  KayecTB, JHOOBH K  HOpeAMETy H
CaMOCTOSITEILHOTO TBOPUYECKOTO MBILILICHHSI.

— MOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HEOOXO0AUMOTO JJIsi CAMOCTOSTENILHOM PaboThI;

— TOJyYeHHE 3HaHHW O COBPEMEHHOM ypPOBHE Pa3BHUTHS HAyKH W TEXHUKH U O MPOTHO3E
UX pa3BUTHS HA OJKKAMIINE TO/IbI;

— HAYYUTCSl METOJMYeCKH 00pabarbiBaTh Marepuan (BBIACIATH [JIABHBICE MBICIH U
TMOJIOXKEHHMSI, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH UX B Pa3IHYHBIX (OPMYIHPOBKaX);




— IOJyYeHHE TOYHOI'O MOHUMAHHS BCEX HEOOXOJUMBIX TEPMUHOB M IIOHATHIL.

JIeKUMOHHBIH ~ MaTepua’l  MOXET CONPOBOXKIATHCS  JEMOHCTpaLMed  ClIalaoB W
HCTIONB30BAaHUEM  Pa3aTOYHOrO0 MaTepuaja INpH IPOBEACHHHM KOPOTKHUX JHCKyCCHil 00
0COOCHHOCTAX NPUMEHEHUS OT/IEIbHBIX TEMATHK 10 JUCLUILIHHE.

MeToauyeckue yKa3aHusi s O0YYAIOIMXCS MO MNPOXOXKIEHHI0 NPAKTHYECKHX
3aHATHH

IIpakTuueckoe 3aHsATHE SBISETCS OJHOM M3 OCHOBHBIX (hOpM OpraHM3auuu y4eOHOro
mpolecca, 3aKIoyaronieiicss B BBIMOJHECHHH 00Y4YalOIUMHUCS 10/ PYKOBOJICTBOM IPENOIaBaTelist
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LENbI0 YCBOCHUS HAayYHO-TEOPETUYECKUX OCHOB Y4EOHOI
JMCLUIUIMHBL, TPUOOPETEHHs] YMEHHUIT U HABBIKOB, OIBITA TBOPYECKOH IEATEIBHOCTH.

Lenbio mpakTUUECKOro 3aHATHS I 00ydarollerocs SBJSsIeTCs NPUBUTHE O0ydaromemcs
YMEHUH 1 HABBIKOB MPAKTUYECKOM IS TEIBHOCTH MO M3y4aeMON TUCIMILIHHE.

[InanupyeMsle pe3yIbTaThl IPH OCBOCHUH 00YdalomeMcs IPAKTHICCKUX 3aHATHIL:

— 3aKpeluieHHe, YriayOJleHHe, pacllMpeHHe W JeTalu3auds 3HAaHUH IpH PELICHUU
KOHKPETHBIX 3a]1a4;

— pas3BUTHE  TI03HABATEJbHBIX  CIIOCOOHOCTEH,  CaMOCTOSATEIBHOCTH  MBILLICHHS,
TBOPYECKON aKTHBHOCTH;

— OBJIQJICHHE HOBBIMM METOJAaMHM W METOAMKAMH M3YUCHHsS KOHKPETHOW y4eOHO
JIMCIUIIIAHBL,

— BbIpabOTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICJICHUsS TMOJIYYEHHBIX 3HAHMH U1
BBIMIOJIHCHHS 33][aHHH;

— oOecrieyeHre PALMOHAIBHOIO COYETaHHS KOJUICKTUBHOW W WHIMBHIYyaJlbHOH (opm
o0y4eHus.

DyHKINY TPAKTHUECKUX 3aHATHIMA:

— IO3HaBaTeJbHAs;

— pasBuBaoLIas;

—  BOCIIHTATEINIbHASL.

Ilo xapaxTepy BBINOJHAEMBIX OOYYAIONMMCS 3aJ@HUH O MPAKTHYECKHM 3aHATHSIM
MOAPA3AENSAIOTCS Ha:

—  03HAKOMHTEIbHBIE, TPOBOJUMBIE C 1IENIbIO 3aKPETUICHUS! U KOHKPETU3ALHN H3YYEHHOTO
TEOPETUUECKOr0 MaTepHaa;

— aHANMTHYECKHE, CTaBsIUME CBOCH LENbIO IOJyYeHHEe HOBOM MH(OpPMALMM Ha OCHOBE
(bopMaIn30BaHHBIX METO/IOB,;

— TBOpYECKHE, CBS3aHHbBIC C MOJYYCHHEM HOBOW HH(POPMALMH MYTEM CaMOCTOSTEIbHO
BBIOPAHHBIX MOIXOJ0B K PELICHHIO 3a/1a4.

@®opMbl  OpraHM3allMM  NPAKTHYECKMX 3aHATHH ONpENeNsIoTcs B COOTBETCTBHH  CO
creuu(pUIecKUMH OCOOCHHOCTSIMU y4eOHON JAMCUMIUIMHBI U UensiMu oOydeHus. OHM MOTYT
MIPOBOJIUTHCSL:

— B HHTEPaKTHBHOH (hopMe (pelieHne CUTYallMOHHBIX 3a/1a4, 3aHATHS [10 MOJICTIUPOBAHUIO
peaNbHbIX YCJIOBHHM, JIEIOBbIE WIPBI, HIPOBOEC MNPOCKTUPOBAHHE, HMHUTALUOHHBIC 3aHITHS,
BBIC3/IHbIC 3aHATHS B OpraHu3aluu (MpefnpusTHs), AesioBas yueOHash Wrpa, pojeBas HIpa,
MICUXOJIOTHYECKHH TPEHUHT, KSHC, MO3TOBO#I IITYpPM, IPYIIIOBbIC JUCKYCCHH);

— B HE HHTCPAKTHBHOH (opMe (BBIMOJIHEHHE YIPAXHCHHH, PEIICHHE THIIOBBIX 3aj1ad,
pelIeHHe CUTYalHOHHBIX 33134 U APYroe).

Meroauka NpoBEAEHUS IPAKTHYECKOTO 3aHATHSI MOXKET OBbITh Pa3IM4HOM, IIPU 3TOM BaXKHO
JOCTIDKEHHE OOLIeH LesH AUCLIUIUINHBL

MeTtoauyeckne yKa3aHUsl IS OOYy4YAIOIIMXCH MO MPOXOXKICHHI0 CAMOCTOSATENbHOI
paboTsl

B xoze BBINONHEHUSI CaMOCTOSITENBHON paboThl, OOy4aroUIMIACS BBHINOJHSAET PadOTy IO
3a@HUI0 M TIPH METOAMWYECCKOM PYKOBOACTBE IPEIOAaBATENsl, HO (€3 ero HeroCpeICTBEHHOTO
y4acTHsL.

B mporecce BBINONHEHHSI CAMOCTOSTENBHOM pPaboTEl, y oOydaromerocs (opMmupyercs
enecooOpasHoe [UIaHUPOBaHUE Pabodyero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BHBATh YMEHHS U
HABBIKH B YCBOCHHH W CHCTEMAaTH3aLMH IPHOOPETACMbIX 3HAHMIL, 00€CIIeUNBaCT BEICOKUI YPOBEHD
YCIIEBaeMOCTH B MEPUOA 0OYUCHHSI, TOMOTAET MONYYUTh HABBIKH MOBBILIECHHS MPOHECCHOHATEHOIO
YPOBHSI.

MeToMuecKUMH ~ MaTepuajaMH,  HAlpaBJSIOIIMMH  CaMOCTOSTENBHYIO  paboTy
00yJaroLINXCs SIBISIOTCS yIeOHO-METOANYCCKHIT MaTepHall 0 AUCHUILIHHE.

MeTtoanyeckue yka3zaHusi 1Jsi 00y4YalolIHXCSl MO MPOXOXKIEHHIO MPOMEKYTOYHOMH
aTTecTaluu

[IpomexyTouHas aTTecTaIys oOydJaromuxcst IIpeayCMaTpUBaeT OIICHMBAHHE
MPOMEXYTOYHBIX U OKOHYATENIBHBIX PE3yJIbTaToOB OOyuYeHHWs Mo aucuuiuiiHe. OHa BKIIIOYAeT B
ceost:

— 9Kk3aMeH — (opMa OLECHKH 3HAHHH, NOJYYEHHBIX O0YYalOIIMMCS B MPOLECCEe U3YUCHHUS
BCEH IMCLMIUIMHBI HJIM €€ YaCTH, HABBIKOB CAMOCTOSITENILHOM PaboThl, CHOCOOHOCTH NPUMEHSTh UX
JUIA  pelIeHHs TNPAKTHYEeCKUX 3a7ad. OK3aMeH, KaK NpaBWiIO, TMPOBOAUTCS B HEPHOX
9K3aMEHALIMOHHOM CECCHM W 3aBEepIIAeTCS] ATTECTALMOHHOH OLIEHKOH «OTIMYHO», «XOPOLIO»,
«YIOBIICTBOPHUTEIIEHOY, «HEYIOBIETBOPUTEIHHOY.

CucremMa OLIGHOK MpPH MPOBEICHUHM IPOMEXKYTOUHOIH aTTECTAlMd OCYLIECTBISETCS B

cooTBeTCTBUU ¢ TpeboBaHmsiMu [lomoxennit «O TeKymeM KOHTPOJIE YCIEBAaeMOCTH U
MPOMEXYTOYHOM arTecrauuu cryneHToB ['YAII, oOydwaromuxcs IO NporpaMMaM BBICLIETO
obpazoBanus» U «O MOIYJIbHO-PEHTHHIOBONH CHUCTEME OLIEHKHM KadecTBa YyueOHOH paboThl
cryneHToB B ['YAIDy.



Jluct BHEeCEHHS M3MEHEHHH B pabodyro MPOTpaMMy AUCIUIIIHHEL

JlaTa BHECEHUS
W3MEHEHUH 1
JIOTIOJTHEHUH.

Tloanuck BHecIIETO
HU3MEHEHUS

CopeprkaHre U3MEHEHHUH 1 TOTIOTHEHUN

Jara u Ne

MPOTOKOJIA
3aceJaHus
Kadenpot

Ionmucs
3aB.
Kadenpoit




