degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: OcHoBbI IH(POBOIL ANEKTPOHUKU
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npo¢uIb NOArOTOBKH: PagnorexHuKa U KOMITBIOTEPHBIE TEXHOJIOTHH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa paaAMOTEXHUKH U CUCTEM YITPABICHUS

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTTecTanuu: 6 (BeCeHHUN) - DK3aMeH

AynutopHbIx yacoB: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHbie 3aHsaTus: 60 yac.

CamocrositenpHas padora: 150 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 270, Bcero 3ad. en.: 6

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: A.JL. JlapuH, KaHJ. TEXH. HayK, JOLIEHT, JOLEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl paguoTeXHUKH U cucteM yrpasieHus 24.04.2020



AHHOTANMA
[IpuHIMIBEL OpraHu3auy MUQGPOBEIX ATEKTPOHHBIX CHCTEM

1. leau u 3apauu

eap AUCUMNIMHBI

O3HAaKOMJICHHE CTYJCHTOB C OCHOBHBIMH NPUHIMIAMU LU(PPOBOH 3JIEKTPOHUKH M TPAKTUICCKUM
NPUMEHEHHEM OJTHX INPHHIMIOB. 3ajgadyeil Kypca sBISETCS HOArOTOBKA CTYACHTOB K I'PaMOTHOMY
NPUMEHEHHIO IHM(POBBIX YCTPOWCTB M K BO3MOXKHOCTH TIPOCKTHPOBAHHMS M CO3IAaHHS HOBBIX
U(POBBIX YCTPOHCTB HA COBPEMEHHOM AIIEMEHTHOH 0ase.

3axayu QUCHUTNIHHBI
* OCBOCHHE CTyJICHTaMH 0a30BbIX 3HAHUU B 001acTH IU(POBOI AIMEKTPOHUKH;

* npuoOpeTeHHe CTYyIECHTaMH HaBBIKOB pabOThl ¢ HU(PPOBBIMU CXEMaMH, B TOM YHCJIE UX pacyer,
UCCIIEOBAaHUE W yMEHHE TIPAKTUYECKOTO HCIIOIB30BAaHUS IMPOIPAMMHUPYEMBIX  JIOTHYECKUX
unTerpansHbiX cxeM (IIJIMC);

* mpuoOpeTeHHe CTyleHTaMH HaBBIKOB PabOTHI C N3MEPUTENBHBIMUA IPUOOPaMH.
2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHU,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
uHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,

N VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHThl PELICHUS
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS

3a/1a4i, OIICHUBAET UX NMPEUMYIIECTBA U HEIOCTATKU

MOCTaBJICHHBIX 3a/1a4
YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO

(hopMupyeT COOCTBEHHBIC CYKICHHS U OI[CHKH

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PEIeHHS

(byHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

npoecCuoOHaTbHON e TEIHHOCTH

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO IIOMCKA H
MHTEJUICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOop U .
3a7a4 nIpodeccuoHABHOMN eI TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun

[1K-4.1 3Haer 4ncieHHbIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh o N
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

MPUMEHUMOCTD UCIIOJIb3YEMBIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH o0060cCHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesIei

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:
JIOTUKY paboOThl yCTPOWCTB, HUCHOJNB3YEMbIX B IHU(PPOBOW IIEKTPOHUKE, OCHOBHBIC MPHHIIUIIHL,

HUCNOJIB3YCMbIC TIIpU CHUHTC3C W aHAJIM3C LII/I(i)pOBBIX YCTPOﬁCTB, BKJIFO4Yasdg IIPpOrpaMMupycMbIC
HWHTETPAJIbHBIC CXEMBI.




YMETb:

MOHUMATh BO3MOKHOCTH COBPEMEHHOH IIM(POBOH AMEKTPOHUKU U YMETh (hOpMyTHpOBaTh TPeOOBAHHS

K CO3/1aBa€MOil paIuO3NEKTPOHHON alapaType ¢ y4eTOM 3TUX BO3MOXKHOCTEH.
BJIAJIETh:

MCTOAAMM aHAJIM3a U CUHTEC3a I_II/I(l)pOBLIX YCTPOﬁCTB.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
KomOuHanmoHnHbIe JIOTHYECKHE
1 At 4 4 18
ycTpoiicTBa
2 MeToab! AUCKpETU3AINH 6 12 18
3 [TocnenoBarenbHOCTHBIE JIOTHUYECKHe 4 6 19
yCTpoiicTBa
[Mporpammupyembie WHTETrpaJIbHBIC
4 POTPAMMIPY P 6 12 19
CXEMBI
5 [Ipocreiiime noruueckme cXxemsl 2 4 19
6 Lemnu ¢ pacnpeneneHHBIMU TapaMeTpaMu 2 12 19
7 DJNeKTpOoHHAas NaMsTh 4 19
8 DneMeHThl UMITYIbCHON TEXHUKH 2 10 19
Nroro yacos 30 60 150
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2.

ConeprxaHue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 6 (Becennuit)

1. KomOHMHAITMOHHBIE JIOTUYECKUE YCTPOCTBA

Hludpatopel u  AemUPpPaTopbl, MYIBTHILICKCOPBI, PeoOpa3oBaTeid  KOIOB.  DJEMEHTHI
apu(PMETHIECKO-IOTHYECKIX YCTPOUCTB: KOMIIAPATOPhI, CyMMAaTOPhI, CXeMa YCKOPEHHOTO TIepeHoCa.

2. MeToapsl qucKpeTh3auuu

Jluckperuszanus o BpeMeHu: Teopema o BeiOopkax (KorempHukoBa—llleHHOHA); cXeMbl BEIOOPKH H
XpaHEHUsL.

Mertonpsl aHANOro-nM(ppoOBOro MPeoOpa3oBaHUs: OBICTPOJCHCTBHE M IMOTPEITHOCTH COBPEMEHHBIX
aHaJIOro-IU(POBBIX ITPeodpa3zoBaTeIieH.

3. HOCJ’IGZ[OBS.TGJ'H:HOCTHLIG JJOTHYCCKHUEC yCTpOI\/’ICTBa

OneMeHTapHble JOIMUYECKUE CXEMBbI C IaMAThIO: ACUHXPOHHBIE U CHHXPOHHBIE ycTpoiicTBa. RS-, D- n
T-3amenku, D-tpurrep ¢ nmepexnroyeHneM mo ¢GpoHTY TakToBOoro curaaina. Cuerumku. Peructpsi
caBura. | eHepupoBaHue MICEBIOCIYYANHBIX IIOCIEN0BATEIBHOCTEN.



4. IIporpammupyemMble HHTErPaIbHbIC CXEMBI

[Iporpammupyemble UHTEIPaIbHbBIE CXEMBI.

[Iporpammupyemsie Tuna CPLD. UnTerpansasie cxemsl Tuna FPGA. I[IJIMC cemeiictea SPARTAN.
Onucanne crpykrypsl UC SPARTAN: Oiok BBOAa-BeIBOZA, KOHQUTYPHUPYEMBIH JIOTHUECKHUN OJIOK,
nporpaMmmupyemMasi TpacCUpoBOYHas Marpuua. [IpuHIMIBI MPOEKTHPOBAaHHS CHCTEM Ha OCHOBE
MPOrpaMMHPYEMBIX MaTPUYHBIX KPUCTAJUIOB.

5. Ilpocreiiiive TOrMYECKUE CXEMBI

Jlornueckue cxempl U-HE u WJIM-HE B KMOII-noruke. Dnexkrpuyeckue CBONCTBA JIOTHUECKHX
CXEM, MEPEXOJHbIE MPOLECCH B JIOTHYECKHX cxeMaX. «[OHKM» B KOMOMHALMOHHBIX yCTpOMCTBax.
UCKIIIOYAIOIIEE-UJIM wu pgpyrue osneMeHTapHble Jorudeckue cxembl. Cxembl ¢ 3-ms
COCTOSIHUSIMHU.

6. Llenu ¢ pacnpeneneHHbIMY TapaMeTpaMu

Jmuanble uHUKM. BomHoBBIe mapamerpsl. OTpaXkeHue, CTOSYne BOJIHBI, KOI(GOHUIUEHT OTPaXKeHUS.
Ilepexomgnble mpoLecchl B ITMHHONW JTUHUH. METOABI COTTIACOBAHMSI.

7. DneKTpoHHAas MaMATh

ACHHXpOHHBIE U CHHXPOHHBIE 3allOMUHAlOIIME YycTpoicTBa. IlocTosHHBIE —3allOMHUHAOLIUE
ycTrpoiictBa.  OmepaTHBHBIE — 3allOMHHAONIME  ycTpoiicTBa.  CraTHueckue  OlepaTHBHBIC
3allOMHHAKOLIME YCTPOKCTBA. [JuHaMUUecKre onepaTuBHbIE 3alI0MUHAIOIINE YCTPOUCTBA.

8. DieMeHThl UMITYTLCHON TEXHUKH

[ToBeseHNEe HIMPOKOMOIOCHBIX CHCTEM C DIIyOOKOW MOJOKUTEIbHOW OOpaTHOH CBSA3BIO: TPUITEP
[ImuTa, CcaMOBO3OYXJAIOIIUHCA © KAYIIMHA MYIGTHBHOPATOPHI, T'CHEPHPOBAHUE KOJIICOAHUN
TpeyroiabHOH (MUI000pa3Hoi) HOPMBIL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Heobxonnmoe naboparopHoe ocHaIleHNE:

1) MupopManmoHHO-U3MEPUTEIbHBINH KOMILIEKC Ha padoueM MeCTe KaX/0ro CTYJCHTA, BKIFOYAFOIIIA
KOMITBIOTED, IBYXJIy4eBOH IU(poBOii ocipuiorpad u udpoBoii TeHepaTop CUTHAJIOB, YaCTOTOMED,
MCTOYHMK MUTaHUS 3-X KaHAIBHBII;

2) Comnpsiraemble ¢ KOMIIBIOTEPHBIMHU I'€HEPATOPOM U OCIIMIIIIOrpad)oM MaKeTHbIE TIIATHI IS
CaMOCTOSITEIIbHOTO M3TOTOBJICHHS CXEM M Pa0OTHI C TOTOBBIMH MaKETaMH;

3) HeoOxonuMble paiiodIeKTpOHHBIE KOMIIOHEHTBI: PE3UCTOPBI, KOH/IEHCATOPBI, TPAH3UCTOPHI,
MHTErpaJIbHBIE CXEMBI, KaOeJH, COeTMHUTEIBHBIC TPOBO/IA;

4) JTaboparopHbIii HHCTPYMEHT.

Heo0xonnMoe obopynoBaHue Jis JISKIIHN:

1) CranpaprtHast yueOHAast ayqUTOPUS;

2) Kommbrotep, 6ecrpoBOIHON IPOEKTOP, DKPaH.

ObecrieueHue caMOCTOSTEILHON paOOTHI.

CamocTosTenbHas paboTa cTy/IeHTa 00eCIIeunBaeTCsl HAINYUEM HHANBUAYaJIbHOTO pabouero Mecra B
naboparopuu, 000pyI0BaHHOTO KOMILJIEKTOM IPHOOPOB M JOCTYIIOM B JIOKQJIBHYIO CETh KadeIpsl.
Hocrtyna B IHTEpHET HET.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa



1. MonynpoBoauukoBast cxemorexuuka [Teker] : B 2 1. T. 2 / V. Tutue, K. Illenk ; nep. ¢ vem. I. C.
KapabameBa .— M. : omaka-XXI, 2008 .— 942 c.

JlononHuTeNbHAS TUTEpATypa
1. OcHoBbl M poBoii AnekTpoHuKH [Tekcer] : yueb. mocodue ais By30B / A. JI. Jlapun ; M-Bo
oOpa3zoBanus 1 Hayku PD, Mock. ¢pus.-TexH. uH-T (ToC. yH-T) .— 2-€ u3[., nepepad. u gon. — M. :
M®TH, 2014 .— 281 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Habop cnenmanbHbIX yaeOHbIX iporpamm it Micro-Cap.

Cucrema aBromarudeckoro npoextuposanusi WEBPack ISE.

VYueOHbIe TOCOOHS, METOANYECKHE YKa3aHHs, ONHCAHUs Ta00PAaTOPHBIX PadoOT B AIEKTPOHHOM BHJIC B
¢dopmare Word, PDF.HeoOxomumoe nporpammuoe obecrieuenue: Adobe Reader,Micro-Cap, WEBPack
ISE.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHT, M3ydalolluii TaHHBIA KypC, AOJDKEH C OTHOH CTOPOHBI, OBJIAJAETh OOLUIMM HOHSTHHHBIM
anmaparoM, a ¢ Ipyroil CTOPOHbI, JOJKEH HayYUThCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha IIPAKTHUKE.
VYenenrHoe 0ocBoeHHE Kypca TpeOyeT HapspKEHHOM caMOCTOsSTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyA€HTa Haa TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

- YTEHHE ¥ KOHCIEKTHPOBAHUE PEKOMEHIOBAHHOM JIUTEPATyPBI;

- TpopaboTKy ydeOHOro Marepuana (1Mo KOHCIIEKTaM JIeKIHH, y4eOHOW W HaydyHOW JIMTEpaType),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

- pelleHue 3ajad, IpeUlaraéMblX CTyACHTaM Ha JICKIHAX;

- TOATOTOBKY K JIAOOPAaTOPHBIM 3aHATHIM, KOHTPOJILHOH paboTe, SIK3aMeHy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHJIMBUYaJIbHBIX KOHCYIIBTALIUH.

N3yyaemast TUCIMIUINHA OTHOCUTCS K TEXHHYECKUM. OCOOCHHOCTBIO AUCIUITIIMH 3TOTO POJia sIBISETCA
CIIO)KHOCTb HMX BOCIPHATHS C HYIS [0 JATEPAaTypHbBIM HMCTOYHUKAM B CHIy OOWJIHS IUIOXO
(dhopmanuzyeMbIX TPEACTaBICHUN U TPaBIONOAOOHBIX pacCyXAeHUH. DTo O0yCllaBIMBaeT KPalHIO0
aKTyaJbHOCTh CIIyIIaHUS JICKIMOHHOTO Kypca, B KOTOPOM OCHOBHBIC TOJIOKCHUS JUCLUILTHHEI
IPENOAHOCATCS Ha IPHUHATOM B HMHXXEHEPHON IPAKTHKE TEXHUYECKOM S3bIKE U PACCTaBISIOTCS
aKIeHTHl Ha HauOojee CyIIeCTBEHHbIE MOMEHTH. CllymaHue JEKIIMOHHOTO Kypca CyIIeCTBEHHO
o0JervaeT YTeHne PEeKOMEHJOBAaHHOM JIUTepaTyphl.

[Momumo QopManbHBIX 3HAHWKH OCBOGHWE JIOOOW TEXHUYECKOW JIUCIUILUIMHBI CBSI3aHO C
npuoOpeTeHNEM XOTsI ObI MUHUMAIIBHOTO 00beMa MPAaKTHYECKUX HABBIKOB.

B nmaHHOM Kypce 9TH HaBBIKH MPHOOPETAIOTCS TPU BBITOJHEHUH JIAOOPAaTOPHOTO MpakTukyma. Jlims
YCHEITHOTO BBHITOTHEHUS J1a00paTOPHBIX paboT cieayer:

1) Ilepen HavasoM pabOTHI MOTPATHTH HEKOTOPOE BpEMsi HA O3HAKOMJICHHE C €€ TEOPETUYECKUM
COZIepXKaHUEeM, C TeM, YTOOBI IPH BBHIMOJHEHNH SKCIEPUMEHTAIBHBIX 3alaHUi UMETh XOTs Obl ol1iee
MPEICTaBICHHE O TOM, YTO MPOUCXOIUT U KAKHE PE3yIbTAThI SBISIOTCS 0)KUIACMBIMHU.

2) B mpormecce pa®oThl akKypaTHO (UKCHPOBATH IOJyYCHHBIE JKCIIEPUMEHTAJbHBI JAaHHBIE C TOM,
9TO0Bl 110 TMPOIIECTBHH JBYX-TPEX HENENb OHH MOIIM CTaTh HPEAMETOM OOCYKACHUS IpU claye
paboThL.

3) Ilpu noaroTroBke K clade MPUBECTH IOJNyYCHHBIE TaHHbIC K BHULY, IPUTOAHOMY ATl OOCYKICHUS —
MOCTPOUTH HEOOXOAUMBIE TPAPHKH, 3AIIOTHUTH TAOIHUIIBI U T. 11.



K MomeHTy ciaun mabopaTtopHoOil paboThI, OTHOCSIIMECS K €€ COAECPIKAaHUIO TEOPETHUECKUE MOTOKEHUS
JOJDKHBI OBITh N3YYECHBI U OCMBICIICHBI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa paaAMOTEXHUKH U CUCTEM YITPABICHUS

KYpC: 3

KBaJupuKaAnus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH

Pa3paborunk: A.JL JlapuH, KaH[. TEXH. HAYK, JOLICHT, TOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMCHUMOCTDB UCITIOJIB3YCMBIX MCTOJAUK U

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
METO/IOB

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3zare/iM OLCHMBAHMS KOMIICTCHIMIA
B pesynbrare nzyueHus AuCIMIUIMHBL « OCHOBBI IM(POBOH MEKTPOHUKIY 00YyHaIOIIUNCS JOIKEH:

3HATb:

JIOTUKY paboOTBl yCTPOWCTB, HUCIOJB3YeMbIX B LU(PPOBONA 3IEKTPOHUKE, OCHOBHBIC MPHUHLUIIBL,
UCITIONb3yeMble TPU CHHTE3¢ M aHaiuu3e LU(POBBIX YCTPOMCTB, BKIIOYas IMPOrpaMMHUpyeMble
WHTETpaJbHbIE CXEMBI.

yMeTh:
MMOHUMATh BO3MOKHOCTH COBPEMEHHON LU(POBOM SJIEKTPOHUKH U YMETh (OPMYIINPOBATH TPEOOBAHHUS
K CO3/1aBacMOH palHO3IEKTPOHHON aIllapaType ¢ y4eTOM 3TUX BO3MOKHOCTEH.

BJIaJeTh:
METOJJaMH1 aHaJIM3a ¥ CUHTEe3a IU(POBBIX yCTPOHCTB.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

TCKYI]_[I/Iﬁ KOHTPOJIb OCYHICCTBIISICTCA B (’popMe YCTHOro omnpoca mnepe HajlaJloM na60paT0pHoro
3aHATHUA o MeTrcpualry Hpomemueﬁ JICKIMK W B KOHIE 3aHATHA 110 IOJYYCHHBIM
OKCIICPUMCHTAJIbHBIM JTaHHBIM.

YMmenue pa3paboTarh TUIIOBYIO KOMOMHATOPHYIO LIU(PPOBYIO CXEMY.
YMmenue pa3paboTars U NPOaHAIU3UPOBATH pabOTy KOHEYHOT'O aBTOMATA.
YMmenue pa3paboarb, OTIAAUTh U CUHTE3UPOBATh AU3aiiH HuQpoBoro ycrpoitresa aist [IJIMC




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Kputepun onennBanus
Onenka «otanuHo (10)» BeIcTaBisieTcs OOydaroLleMycsi, €ClIM OH MPaBWJIBHO OTBedaeT Ha Bce 10
BOIIPOCOB, 331aHHBIX EMY Ha KOJJIOKBUYME.
Onenka «oTiuuHO (9)» BBICTABISIETCsl O0yYaroOmEeMycCsi, €Cli OH TpaBWIBHO oTBedaeT Ha 9 u3 10
BOTIPOCOB, 33JaHHBIX €My Ha KOJJIOKBUYME.
Onenka «oTanyHO (8)» BBICTABISETCS OOy4aroOEMYCs, €CIM OH NMpaBWIBHO oTBedaeT Ha § u3 10
BOIIPOCOB, 331aHHBIX EMY Ha KOJUJIOKBUYME.
Omnenka «xopomio (7)» BeICTaBisieTcsi oOydarolieMycs, €Clii OH MpaBWIbHO oTBe4aeT Ha 7 u3 10
BOIIPOCOB, 33JaHHBIX €My Ha KOJUJIOKBUYME.
Onenka «xopomo (6)» BeIcTaBusieTcsi oOydarolieMycs, €clii OH MpaBWJIbHO OTBe4aeT Ha 6 u3 10
BOIIPOCOB, 331aHHBIX EMY Ha KOJJIOKBUYME.
Omnenka «xopomio (5)» BbeICTaBlsieTcsi oOydarolieMycs, €Clii OH MpaBWILHO OTBe4aeT Ha 5 u3 10
BOTIPOCOB, 33JaHHBIX €My Ha KOJJIOKBUYME.
OneHka «yqOBJIETBOPUTENBHO (4)» BBICTABISIETCS 00y4alomeMycsi, €CIM OH NPAaBUIIBHO OTBEYaeT Ha 4
u3 10 BompocoB, 3aJaHHBIX €My Ha KOJUIOKBUYME.
OreHKa «yJIOBJIETBOPUTENBHO (3)» BhICTABISIETCS 00y4YalOMeMycCsi, €CIM OH MPAaBUIIBHO OTBEYaeT Ha 3
u3 10 BommpocoB, 3alaHHBIX €My Ha KOJJIOKBHYME.
OneHka «HEYIOBIECTBOPUTEILHO (2)» BBICTABISIETCS 00yUYaIOIEMYyCsl, €CJIM OH MPaBUJILHO OTBEYAeT Ha
2 u3 10 BompoCoB, 3aIaHHBIX €My Ha KOJJIOKBUYME.
OueHka «HEyJOBIEeTBOPUTENBHO (1)» BhICTaBIAETCS 00yUaromeMycsl, €CJIM OH MPAaBHIIBHO OTBEYAeT Ha
1 u3 10 3agaHHBIX €My BOIIPOCOB.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



3. [lepeyeHb THNMOBBIX KOHTPOJIbHBIX 3aJaHHIi, HCNIOJIb3YeMbIX ISl OLEHKH 3HAHMN, yMe-
HUM, HABHIKOB

[TpomexyTouHas arrectanus 1no gucuuminie « OCHOBBI HU(POBON 2NEKTPOHUKI OCYLIECTBIIS-
eTcs B popme 3K3aMeHa. DK3aMeH MPOBOIATCS B YCTHOU (popme.

HepequL KOHTPOJIBHBIX BOIIPOCOB:

ROo~NoGO~LNE

21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Kommnaparop ananorossix cursanon. Tpurrep [lImura.
MynbsTuBHOpATOP.

Kymumiit MynsTUBUOpaTOp.

I'eneparop HapspKEHUS TPEYTOJIBHON (DOPMBI.

Jlornueckue QyHKIMH, CUTHAJIBI U BEHTUJIH.

Jlornueckue KMOII-cxemsl.

KMOII-cxemsr U-HE u NJIN-HE.

Junamuueckue cBoiictBa KMOII-cxem.

CxeMbl ¢ TpeMs COCTOSHUSMH.

JemmdpaTops! 1 muQpaTopsl.

[IpuopurerHslii mudpaTop

MyJIbTUILIEKCOPBI.

Jlornueckue s3nementsl MCKJIIOYAIOIIEE-NJIN un npoBepka Ha YETHOCTb.
Jlormyeckue KJIFOUU U UX IPUMEHEHUE.

BpemeHHsIe COOTHOIIEHUS B JIOTHYECKUX cXxeMaX. BpeMeHHsie quarpaMmasl.
I'oHKM B KOMOMHAIIMOHHBIX CXEMaX.

Komnapatop JBOUYHBIX CIIOB.

[TomycymmaTop 1 MOJNHBIA CyMMAaTOpP.

CyMMaTophbl CO CKBO3HBIM M YCKOPEHHBIM [IEPEHOCOM.
[TocnenoBaTenbHOCTHBIE JOTMUYECKUE CXEMbI. DJIEMEHT C IByMsl YCTOWYMBBIMU CO-
CTOSIHUSIMU.

RS-3amenka.

D-3amenka. D-3amenka ¢ HCHOIb30BAHUEM KIIIOYEH.

D-tpurrep, nepexmnroyaromuiics o GpoHTy.

T-tpurrep. JIBOMYHBIN CYETUNK Ha T-TpUTTEPAX.

CueTunky ¢ ocIen0BaTeIbHBIM U IapalIeIbHbIM IEPEHOCOM.
PeBepcuBHBIN cueTunK

Cuetynku 110 Moy 0 M # 2",

Peructpsl caBura.

CueTunKH Ha PpETuCTpax CIBUra.

I'enepaTopsl nceBaOCTYyYaHBIX MOCIEA0BATEIBHOCTEM.
[Tocrosinubie 3anomuHaromiue ycrpoiictaa (I13VY).

JIBymMepHas ajpecanysi B 3allOMUHAIONIUX YCTPOMCTBAX.
[Tepenporpammupyemsie [13Y (EPROM).

Crartuueckue orepaTUBHbIE 3alOMUHaoIIHe yecTpoiicta (O3Y).
JluHaMuueckue onepaTUBHbIE 3allOMUHaromue ycrpoicra (O3Y).
Bpemennsie napamerps! quHamuueckoro O3Y.

Cunxponnsle guHamuueckue O3Y.

[Mamste DDR SDRAM. BpemeHHbIe quarpaMMbl pabOThI TAMSITH.
Opranuzanus ¢unent-namsaty NAND u NOR.

Wuterpansabie cxemsl Tuna CPLD.

WuTterpanbubie cxembl Tuna FPGA.

Peammzanus nornveckux pyHkmii B Mukpocxemax FPGA.
[Iporpammupyemas TpaccupoBouHas Matpuna FPGA.
Kondurypupyemsrii sormueckuii 610k mukpocxem FPGA.
Opranun3zanus 6J0K0B BBO/Ia-BbIBOIa MUKpocxeM FPGA



46. Ananoro-uugdposoe npeodbpazosanue. Yacrora HaiikBucra.
47. lludpo-ananorossie mpeodpa3oBaTey.
48. ALII mocnenoBarenbHoro cuera. Caemsuii ALIT.

49. AUII ¢ nByXTaKTHBIM HHTETPUPOBAHUEM.
50. ALIT mopa3psiHOTO YpaBHOBEITUBAHUSI.

51. YcTpoticTBa BBIOOPKH M XpaHEHUS.
52. Curma-genbra ALIIL
53. INapamnensabrid ALIL.

IIprMepbl KOHTPOJIbHBIX 3aJaHUI:

1. I/ICHOJ'IIBYH JIF000€ KOJIMYECTBO 9JICMCHTOB,

I/I306pa)K€HHLIX HHNKC, COCTaBUTb CXEMY

CUHXPOHHOI'O CUCTYHKA 110 MOJIYJIIO 7.
HapI/ICOBaTI) BPCMCHHBIC JUarpaMmabl, UJi-

JIOCTPUPYIOIIKE Pa0OTy CUETUHKA.

—EN —
—apC —

2. W306pa3uth curnansl Ha Beixogax QO0, Q1, Q2.
OnpenenuTth Mepro] MIOBTOPEHUS CUTHANIOB. HagallbHOE COCTOSIHHE TPUTTEPOB HYJICBOE.

3. CocraBute u3 Bentwiein U-HE

CXEMYy, pEAIU3YIOUIYI0 CIeIylo-

IIyH0 TabJIUIy UICTUHHOCTH:

X1 | X2 | X3 | X4 | X5[X6 | X7[Y0|YL]|Y2
1]0j]0jJO0O]jJO]JO]O)J1T]0]QO0
*11770]0]0|0]J0O}JO0O]1]O
*!*|17]0]0]0J0O})2]12]O0
*!*]!*11]7]0]0]|0]J0O0]0]1
*!* | */*]11]0]0)1]0]1
* * * * * 1 0 0 1 l

[Ipumepbl 3K3aMeHALMOHHBIX ONJIETOB

Huctuniuna Ocnogbl yugposoti 21eKmpoHuKU

1. CxembI ¢ TpeMsi COCTOSTHUSIMH.

3K3AMEHAIIMOHHBIN BUJIET Ne 19

Kadenpa paanoTeXHUKH B CHCTEM YITpaBICHUS



2. Uzobpa3uth popmy curHana Ha Beixogax Y1 u Y2,
R |
v - Y1

Y2

SR

Q_EJ

=
o

By [\ [\ A '

3K3AMEHAIIMOHHBIN BUJIET Ne 26

Jucuurnumna Ochossl yugposoii snekmponuky  Kadenpa paauoTeXHUKHA U CUCTEM yIIpaBiie-
HUS

1. Cueruyuku mo momymo m # 2",

2. CocTaBUTh TaOIHIly HCTHHHOCTHU 4-BX0JI0BOTO MYJBTHILIEKCOpPA U HAPUCOBATH €TO
cxeMy Ha BeHTu X U-HE.

MUX

|
D [N

3K3AMEHAIIMOHHBIN BUJIET Ne 62

Hucuunnuna Ochossl yugposoii snekmponuky  Kadenpa paguoTeXHUKH U CUCTEM yIIpaBiie-
HUS

1. Opranuzanus nporpaMMupyeMbIx MUKpocxeM FPGA.
2. Hapucosatb Uout. Hauanenoe coctosaue tpurrepos 0, 0, 1.

—)—p Q DQ»L‘I}DQ

>C j)* —>C —>C

CLK

CLK




4. Kputepuu OlleHUBAHUSA

Orenka

basiel

Kpurepuu

OTJINYHO

10

BBICTABISIETCSl CTYJCHTY, IIOKa3aBIIEMYy BCECTOPOHHHE, CH-
CTeMaTU3UPOBAaHHbBIE, TIYOOKHE 3HAHHS y4eOHOM mporpam-
MBI JUCHMIUIMHBI M yYMEHHE YBEPEHHO NPHMEHSTHh UX Ha
NPaKTUKE MPHU PEIICHHH KOHKPETHBIX 3a/1a4, CBOOOIHOE U
IpaBUIIbHOE 000CHOBAHUE NPUHSTHIX PEIICHUI

BBICTABJISIETCS CTYIEHTY, MOKa3aBIIEMY CUCTEMATH3UPOBAH-
HbIE, I1yOOKHE 3HAHUS Y4eOHON MTpOrpaMMbl TUCIMIUIMHBI U
YMEHHUE IPUMEHATh MX Ha MPAKTUKE IMPHU PEIICHUU KOH-
KPETHBIX 3ajad, MpaBUIbHOE OOOCHOBAaHHWE MPUHSTHIX pe-
IICHUH

BBICTaBIISIETCSl CTYJEHTY, IOKa3aBIIEMY JIOCTaTOYHO I1y0o-
KH€ 3HaHUS y4eOHOW MporpamMmbl AMCHUUIUIMHBI U YMEHHE
IIPUMEHATh UX Ha MPAKTUKE IIPU PELIECHUU KOHKPETHBIX 3a-
Jla4, TONyCKask IPU 3TOM HE3HAYMUTEJIbHbBIE IOTPEIIHOCTH

XOpOIIIO

BBICTABJISICTCA CTYHCHTY, €CJIIM OH TBEPAO 3HACT MaTCpHall,
rpaMOTHO W 11O CYHICCTBY H3JIaract €ro, ymMcCcT MInpuMCHATH
IMMOJIYYCHHBIC 3HAHUS HA IMPAKTUKEC, HO AOIYCKACT B OTBCTC
HJIM B pCHICHUHU 3a/la4 HCKOTOPLIC HECTOYHOCTU

BBICTABJISICTCA CTYACHTY, €CJIIM OH HCAOCTATOYHO TBCPIAO
3HACT MaTepuall, HO IO CyHIECTBY HU3JIaracTt €ro, yMCeCT IIpu-
MCHATH MOJYYCHHBIC 3HAHUA HA IPAKTUKE, HO JOITYCKACT B
OTBCTC UJIM B pCHICHHUH 3aa49 HCTOYHOCTH

BBICTABJISICTCS CTYACHTY, €CJIM OH HE TBEPAO 3HACT MATEPHU-
aJl, U3J1araeT ero ¢ OmuOKaMH, MOXKET IPUMEHATh MOJTydYeH-
HbI€ 3HAHMSI HAa IPAKTHUKE, HO JIONYCKAET IPHU 3TOM OIIHUOKH

YAOBJICTBOPUTCIBHO

BBICTABIIIETCS CTYJEHTY, IOKa3aBlIeMy (parMeHTapHbIMH,
XapakTep 3HAHWM, HEIOCTATOYHO TOYHBIC (OPMYITUPOBKH
0a30BbIX MOHATUH, HO MIPH 3TOM BJaJIe€T OCHOBHBIMH pa3Jie-
JaMu y4yeOHOUW MporpaMMbl, HEOOXOIUMBIMU ISl JaJIbHEH-
mero 0Oy4eHHus U MOKET MPUMEHSATH TMOJNyUYEHHBIE 3HAHUS
1o o0pasily B CTaHAAPTHON CUTYyaIlu

BBICTABIIIETCSl CTY/AEHTY, IOKa3aBlIeMy (parMeHTapHBIH,
XapakTep 3HaHUM, HEIOCTATOYHO NPaBHJIbHBIE (POpPMYIH-
POBKM 0a30BBIX MOHATHH, HO TIPU ITOM BJIa/Ie€T OCHOBHBIMH
MOHATUSIMU OOJIbILIEH YacTH pa3JieioB y4eOHOM IporpaMMmBbl,
HEOOXOUMBIMU IS AajbHENIIEro 00y4eHus: U MOXET MpH-
MEHATH TOJIYYCHHBIE 3HAHUS 110 00pa3Ily B CTaHAAPTHOU CH-
Tyaluu

HEYAOBJICTBOPUTEIILHO

BBICTABIISIETCS CTY/ICHTY, KOTOPBI HE 3HAET OOJbIIEH YacTh
OCHOBHOTI'O COJIEpKaHUsl y4eOHOM MporpaMMbl JUCHUIUINHBL,
JIOTTyCKaeT rpyoble OmMUOKU B (HOPMYIMPOBKAX OCHOBHBIX
MOHSTUN JUCLUIUIMHBI U HE YMEET HUCIIOJIb30BATh IOJIY4YEH-
HbI€ 3HAHMSI [IPU PEIICHUH TUIIOBBIX 3a/1a4

BBICTABIIIETCSL CTYJIEHTY, KOTOPbII HE 3HAE€T OCHOBHOTO CO-
Jep>KaHusl y4eOHOW MpOorpaMMbl JHUCHUIUIMHBI, JTOMYCKAeT
rpyOble OmMOKH B (OPMYIMPOBKAX OCHOBHBIX MOHSATHHA
JUCILUIUIMHBI U HE YMEET HCIOJIb30BaTh IMOJIyY€HHBbIE 3Ha-
HUS IPU PELLIEHUH TUIIOBBIX 33]a4




3a xaxaplii Bompoc Omiera cTyaeHT nony4daer oT 0 g0 5 GamioB B 3aBUCMMOCTU OT IMOJHOTHI
MpeJICTaBICHHOTO oTBeTa (pemieHus). KommuecTBo HaOpaHHBIX OAJIOB OMpEeNseT OIEHKY 3a
9K3aMeH:

Onenka HaGpannble 6ayuibt
otiinyHo (10) 6osee 9
oTIInYHO (9) oT 8 710 9 BKIIIOUUTEILHO
xopotio (8) oT 7 10 8 BKIIOUYUTEIHLHO
xopoio (7) oT 6 710 7 BKIIOUUTEIILHO
xopomio (6) OT 5 710 6 BKJIFOUUTEILHO
YAOBJIETBOPUTENHHO (5) 0T 4 110 5 BKJIIFOYUTEIHLHO
yJIOBJICTBOPUTENIBHO (4) oT 3 710 4 BKJIIOUUTEILHO
YAOBJIETBOPUTENHHO (3) OT 2 110 3 BKJIFOYUTEIHLHO
HEYJIOBJIETBOPUTEIBLHO (2) oT | 110 2 BKIIFOUUTEIIBHO
HEYIOBIETBOPUTEIHHO (1) He Ooee 1

5. Metoauyeckue MaTepuasibl, onpeesiomue Npoue1ypbl OLeHNBAHUS 3HAHUI, YMeHMI,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

Jl71st yCTHOTO DK3aMeHa:

[Tpu mpoBeeHNH YCTHOTO dK3aMeHa oOydaromeMycst penocrasisercs 40 MUHYT Ha TIOJTrOTOB-
Ky oTrBeta. Onpoc o0yyaronierocst o OUiIeTy Ha yCTHOM dK3aMEHE HE JIOJKEH MPEBBIIIATh JIBYX
ACTPOHOMHUYECKHUX YaCOB.

Bo BpEMsA IIOATOTOBKU K OTBETY CTYACHTHI MOT'YT ITOJIb30BATHCSA HpOFpaMMOﬁ JUCLMIIIIMHBI, a
TaKK€C KOHCIICKTOM HCKHHﬁ.



