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1. IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00y4eHUs 10 AUCHHUILINHE, COOTHECEHHBIX
¢ IVIAHNPYeMbIMH pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTEJIbHON POrPaMMBbl.

Juctumumza «OcHOBBI HM(POBOH CXeMOTEXHUKH» NIPECTABIACT OO0 HAavYaIbHBIN Kypc
10 COBPEMEHHOM LIU(POBOM CXEMOTEXHUKE, PEKOMEHIyEMBbIi 111 00y4eHUs CTYACHTOB-(PU3UKOB,
CTIELUANM3UPYIOUINXCS B 00J1aCTH (PU3UKU COBPEMEHHBIX PaINO3ICKTPOHHBIX TEXHOJIOTHIA.

Ienn kypca — nath cryneHTaM 0a30Bble 3HaHMA OO0 OCHOBHBIX (DYHKIIMOHAJIBHBIX OJ0Kax
U(PPOBOI AMEKTPOHUKH, YMEHHS M HaBBIKU 110 TEOPUHU Pa3pabOTKH HUPPOBBIX JIEKTPOHHBIX CXEM
Ha I[pPOrpaMMHUPYEMOH JIOrMKe. YMeHHe (DYHKIHMOHAIbHOM KiacCU(UKALMU SIIEKTPOHHBIX CXEM,
MOHMMAaHKE TPUHIIMIIOB MTOCTPOCHUS U (PYHKIIMOHHUPOBAHUS 3JIEMEHTOB II(PPOBOro 000pyIOBaHUS
HEOOXOIUMBI JUIsl OCBOCHHUS AUCLUILIIMH 110 BBIYMCIUTEIBHON U SKCIIEPUMEHTAIbHON TEXHUKE.

Bcrony, rae 310 gomyckaercss ypOBHEM 3HAaHUM M IIOATOTOBKM CTYIEHTOB, MaTepHall
JIEKIIMOHHOI'O Kypca YBSI3bIBAETCS C COBPEMEHHBIM COCTOSIHMEM [ell B LU(POBOIH 3JIEKTPOHMKE.
CrenuanbHO YKa3bIBAIOTCS TEMBI, aKTHBHO OOCYXKIAIOIIMECs B TEKyIleH NpodeccnoHaIbHON
Hay4YHOH JInTepaType U IUlaHaxX JaJbHEHIIuX padoT B UHCTUTYTE, B KOTOPOM CTYJECHTHI INIAHUPYIOT

IIPOXOAUTH HAYYHYIO IIPAKTHUKY.

Z[I/ICI_[I/IHJ'H/IHa HancJaCcHa Ha q)OpMI/IpOBaHI/Ie y o6yqaromeroc;1 HpO(i)eCCHOHaHBHOﬁ KOMIICTCHLIN U

PesynbTaThl OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI
(KOMIIETEHIINHN )

WNHpukaTopsl

Pe3ynbTarsl 00ydeHus no
JUCLUILINHE

ITK-1 CniocoGeH ncnoiab30BaTh
CTeINATM3UPOBAHHBIC

3HaHUS B 00JacTy (PU3UKU TpU
[pEIIEHIH MTOCTABICHHBIX 3a/1a4
B HAY4YHO-HCCIIEJOBATEIbCKON
NesITeTbHOCTH B COOTBETCTBUH
c npouieM NOoArOTOBKU B
3aBHUCHUMOCTH OT CHELU(PUKU
00BEKTa UCCIIEIOBAHMUS.

MK 1.1 [Tpumenser
CTeMAN3UPOBAHHBIC 3HAHUS B
001acTH (PU3MKH NTPU PELLICHUN
KOHKpETHBIX 3a7a4 B o0nacTu
Hay4YHbBIX UCCIICIOBAaHUI B
COOTBETCTBUHU C MPOoPuiIeM
MOJIFOTOBKH B 3aBUCUMOCTH OT
crenupuky o0beKTa
VCCIIeIOBAHMS.

I1K 1.2 Bribupaer Haubonee

A (HEeKTHBHBIE METOBI PEIICHUS
KOHKpETHBIX 3a7a4 B o0nacTu
Hay4YHbBIX UCCIIEIOBAaHUI B
COOTBETCTBHUHU C MPpoPuiieM
MOJITOTOBKH B 3aBUCUMOCTH OT
crenupukyu o0beKTa
MCCIIeIOBAHMS.

3HATH OCHOBHBIC TTOHATHS OYyJIEBOI
QreOphl, YCTPOMCTBO U CIIOCOOBI
[IPOM3BOJICTBA IUPPOBBIX CXEM
pasnuuHbiX TexHonoruii: TTJI,
KMOII, ECL, anements! 1iudpoBoit
CXEMOTEXHHUKH, CIIOCOOBI peanu3alnn
3allOMMHAIOIIUX YCTPOUCTB,
CYLIECTBYIOIINE TEXHUYECKUE U
(u3nuecKkrue orpaHUYEHMs; OCHOBHBIE
COBpEMEHHBIE METO/IbI 00Pa0OTKH
nudpoBoit nHOpPMAIUHU, YCTPOUCTBO
COBPEMEHHBIX IIPOrPaMMHUPYEMBIX
uudpossix ycrpoiicts: IIJIMC u
MPOIIECCOPOB U 0OIACTH UX
MPUMEHEHHUSI; UCII0JIb3yEeMbIe
IIPOrpaMMHBIE CPEJICTBA AJIs
[pa3paboTKu HU(PPOBBIX CXEM,
CIOCOOBI MX aHANIM3a U CUMYIISIIUH,
OTpaHUUYEHUS ITUX CIOCOOOB.

'YMeThb CTPOUTH IPOCTHIE IU(POBbIE
CXEMBbI; YMETh IPOBOAUTDH aHAIH3
paboThI IU(PPOBBIX CXEM: CTPOUTH
arpaMMbl COCTOSTHUS, BPEMEHHbBIE
arpaMMbl, TaOJIUIBI HCTUHHOCTH.

Buagerb MeXIyHaApOIHOW CUCTEMOM
0003HAYCHHS JIOTHYSCKUX
DJIEMEHTOB; IIOHATHIMH,
KCIIOIb3YEMBIMU J1JIs1 aHATTN3A
[paboTHI TU(POBBIX YCTPOUCTB.




2. MecTo TMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl

JucrunnuHa «OCHOBBI ITU(DPOBOI CXEeMOTEXHUKW» OTHOCUTCS K BapHATHBHOM YacTu Ooka 1
MpOrpaMMbl MarucTpaTypsl.
Jucuumnuza «OcHOBBI IU(GPOBOM CXEMOTEXHUKI» ONMUPAETCS HA CIEAYIOIIUE NUCHUTUIHHBL:
1. PaaunosnexktpoHuKa.
2. JIuHEWHBIE SJIEKTPOHHBIEC CXEMBI
3. IIporpammupyeMsle JIOTHYECKUE YCTPONUCTBA
Pe3ynbratel ocBoeHHA AMCHUILIMHBI «OCHOBBI LH(PPOBOM CXEMOTEXHUKH» HCIONB3YIOTCS MpPH
W3y4YEHUU JUCHUTIINH!
1. IludpoBsie CUTHANBHBIE TPOLIECCOPHI

3. TpynoémMKocTh TUCHMILINHBI B 324ETHBIX €IUHUIAX ¢ YKA3aHHEM KOJIUYeCTBA
aKaJeMHYeCKHUX YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYI0 PadoTy o0yuarouierocsi ¢
npenogasaresieM (10 BUJAaM Y4eOHbIX 3aHATHA) M HA CAMOCTOSAATEJILHYIO padoTy.

Bujbl y4eOHBIX 3aHATHI (B Yacax) IIpoMexxyTo4Hasi aTTecTanys (B 4acax)
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- KOHTaKTHast pabota 36 yacoB

Komnerenmmm: T1K-1

Peanm3anuss AUCHUIIIMHBI TPETyCMATPUBACT IMPAKTUYCCKYIO TOITOTOBKY IPH IMPOBEICHUN
CIIEYIOIIUX BHJIOB 3aHATHUN, MPEAyCMATPUBAIOIIMX Yy4acTHe OOYdYalomUXCsl B BBINOJIHEHUU
OTJIETTLHBIX JJIEMEHTOB pPa0OT, CBSI3aHHBIX C Oyaymied mnpodeccuoHaTbHON esATEeIbHOCTHIO:
JIEKIMH, CaMOCTOsITeNIbHAs paboTa CTyneHTa W €€ KOHTPOJb MPENnoAaBaTeNsiMH C IOMOIIBIO
3aJlaHU, KOHCYJbTAIUs, SK3aMEH.

[TporpaMMoii TUCIUTIINHBI TPEYCMOTPEHBI CIAEAYIOUINE BUIBI KOHTPOJIS:

-TeKYUIUIl KOHTPOJb YCIEBAaEMOCTH: ONpPOC B Hayajle JIEKUMHM M pazdop 3amaHuil yis

CaMOCTOSITEJIHOTO PEeIleHUs

- IPOMEKYTOYHAS aTTECTALNS: IK3aMEH.

O61as TpyA0eMKOCTh paboyeil mporpaMmbl JUCHUTIINHBI COCTABISET 2 3a4ETHHIE €TUHUIIBI.

e 3aHATHS JSKIMOHHOIO TUIIA — 32 Jaca;

e caMmocToATeNIbHas paboTa 00ydarolerocs B TEYEHUE CEMECTpa, HE BKJIIOUasl MEPUOJT CECCUU

— 18 yacos;
® TMPOMEXKYTOYHAs arrecTanus (MOArOTOBKA K cladye dK3aMeHa, KOHCYJIbTAlUU U DK3aMEH) —
22 yaca;
OO0bEM KOHTAKTHOM pabOThl OOy4aroulerocs: ¢ MpenojaBaTesieM (3aHATHS JIEKIMOHHOIO THIIA,
TPYMIOBBIE KOHCYNIBTAIIMHU, DK3aMEH) COCTABIISIET 36 4acoB.



4. Conep:kaHue TUCHMILIMHBI, CTPYKTYPHMPOBAaHHOE M0 TeMaM (pa3jaesiam)
€ YKa3aHUeM OTBeIéHHOI0 HA HUX KOJIHYeCTBA aKaJeMHYeCKUX 4YacoB
U BU/IOB Y4€OHBbIX 3aHSATHIA.

Huctummmaa «OCHOBBI TUGPOBON CXEMOTEXHHUKH» MPEICTABISIET COOOM MOIYrooBOM Kypc,
yuTaeMblii Ha 1 kypce maructparypsl dusmyeckoro dakynprera HI'Y BO BTOpOoM cemectpe.
OO01mast TpyA0€MKOCTh TUCHIUTUIMHBI COCTABIISICT 2 3a4CTHRIX SIMHUIIBI, 72 aKaJeMHUSCKHUX Jaca.

Buanbl yueGHoli padoThl,
BKJII0Yasi CAMOCTOATEIbHYIO
padoTy CTyIeHTOB 1 -
3 TPYA0eMKOCTh (B 4acax) = 5
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1 | Ocuosusle xapakrepuctuku L{IC. ba3zosrsie 1-8 28 16
anemenTtsl TTJI u KMOII HUC. [Ipocreiimue
CUCTEMBI ITU(PPOBOI JIOTHKH, CITOCOOBI UX
OIMCHAWsl, KOJUPOBAHHUE.
2 | [MocnenoBarenbHOCTHBIE CXeMbI — (hopManpHOe | 9-12 24 8 6
OIMCaHNe ¥ pean3alys Ha IporpaMMUpPyeMOi
noruke. Asromat Munu (auria. Mealy machine)
Astomara Mypa (auri. Moore machine)
OneMeHTHl HUPPOBOI CXEMOTEXHUKI
3armoMHHAIOMKAE YCTpOWcTBa: Kiaccupukarms, | 13-14 7 4 3
3 | npuHIHMITBI (YHKIMOHHPOBaHKE naMsTu
MPOU3BOJILHOTO JIOCTYIIA.
4 | TUINC 1 MHKpPOTIPOLIECCOPHI 15-16 7 4 3
5 | I'pynmoBast KOHCYIBTALIAS 2 2
6 | CamocrosTenbHas MTOATOTOBKA K 9K3aMEHY 18 18
8 | Dx3ameH 2 2
Bcero 72 32 0 18 22

IIporpamma u cogepskanue Kypca gexkuuii (32 yaca)

Pa3znea 1 OcnoBubie xapaktepuctukun HIUC. Baszossie aaementsr TTJI 1 KMOII IIUC
(16 yacos)

1. udpoBsie cucTemMbl, KOMOMHATOPUKA M TPOCTEHIINE JIOTHYSCKHUE DJIEMEHTHI, 3aKOHBI
oynesori anreOpel, KJJH® u KKH®, komupoBaHue, CHCTEMBbI CUUCICHHsS, OMNEpalUU C
JIBOMYHBIMH YHCIIAMU: CJI0)KEHUE, BBIYUTAHUE, YMHOKEHUE U JieTieHne, ko [ pes.

2. BpeMmeHHbIE XapaKTEPUCTUKU JIOTUYECKUX CXEM W YPOBHM MEPEKIIOYEHUSs, JOMYCKH Ha
LIyMBbI, IIOHITUE UHBEPCHOM JIOTHMKH, MEPEIATOYHBIE XAPAKTEPUCTUKH, ITOCTPOCHUE BEHTHUIIEN
Ha OCHOBE KIJIIOUEH: MHBEPTOP, totem-pole cxema, cxemMa ¢ OTKPBITHIM KOJUIEKTOPOM, CXEMBI C
TPETBUM COCTOSTHUEM.

3. KMOII noruka. Ycrpoiictso NMOS u PMOS TpaH3uCTOpOB ¢ U30JIMPOBAHHBIM 3aTBOPOM,
WX XapakTepucTuku. Cxema HHBEpTOpa, € mepexoiHasi XxapakTepucTuka. ba3zossiii BenTuns M-

5



HE, Bentuns MJIN-HE, nepenatoyHbiii BEHTUIIb, BEHTUIIb C TPETBUM COCTOSIHUEM. Y CTPOMCTBO
peanbHoro BeHTUIsA. CBoiictBa KMOII Mukpocxem, sHepronorpedieHue.

4. TTJI noruka. YCTpOMCTBO OMIOJIIPHOTO TPAH3UCTOPA, PEKUMBI PAOOTHI 1 XapaKTEPUCTHUKH.
bazoBsiii BenTuis 2M-HE, cxema ¢ OTKPBITBIM KOJUJIEKTOPOM, CXEMa C TPETbUM COCTOSIHUEM.
VYckopenue 3a cué€t nuonos IoTTku. YCTpoiCTBO peasbHOrO BEHTUIIA C IIYLI-IYJIII BBIXOZOM.
CgoiictBa TTJI mukpocxem, cepuu TTJI, snepromnorpediacHue.

5. ECL, PECL u LVPECL noruxka. Ycrpoiictso Bentwiiss HE, ycrpoiictBo Bentmiia MJIM-HE.
YcrpoiictBo peanbHoro BenTwiss. CsoiictBa ECL  mMukpocxem, o0051acTb NpUMEHEHHS,
SHepronorpedeHue.

Paznen 2 IlocienoBaTeIbHOCTHBIE CXeMbI - (hOpMaJIbHOE ONMCAHWE W peau3alus Ha
nporpamMMupyemoii Joruke. Apromar Muiau (anria. Mealy machine). Asromar Mypa
(anra. Moore machine). DaemeHTsI HMQPOBOIi cxeMoTexXHHKH (8 YacoB)

6. ABromatel Mypa W Munu. ACHHXPOHHBIE TPHUITEPHI, CIOCOOBI OMUCAHUS pPabOTHI:
JTUarpaMMbl COCTOSIHUHM, TaOJIMIIBI UCTUHHOCTH, auarpamMmbl KapHo-Beitya. RS tpurrep, 6e3
y4€Ta U ¢ y4E€TOM 3aJEPIKEK, 3alpelIEHHbIE COCTOSHUS. D-Tpurrep, BpeMeHHast JuarpaMma ero
pa0Gotbl. Ympasnenue no ¢ponrtam. J-K Tpurrep: ogHocTyneHuaTas M JBYXCTyIEHYAThble
cxeMbl. TUIIBI TPUTTEPOB, CIIOCOOBI TAKTUPOBAHMUSL.

7. YCTpOMCTBO CHHXPOHHBIX aBTOMaroB. CHHTE3 aBTOMAaTOB IO TaOJIMIIE COCTOSHUU C
nomo1ubio auarpaMmmMel Kapno-Beliua. BpemeHHbIe XapakTepUCTUKY CHHXPOHHBIX aBTOMATOB.

8. MynbTUIIIIEKCOPBI, JEMYJIbTUIUIEKCOPBl M IpeoOpas3oBarenu koja. KackanumpoBanue
MYJBTHILICKCOPOB. Peann3anusi MPOM3BONBHBIX JIOTMYECKMX (DYHKIMA TpH  MOMOIIU
myabTuiiekcopo (LUT). Ilepenaya gaHHBIX MO MOCHIEI0BaTEIbHOMY KaHaldy HpPU MOMOIIU
myabTuiviekcopa (TDMA). AHanoroBble MYyJIbTHILUIEKCOPBI.

9. Cuérynku. ACUHXPOHHBIH CUETYMK, CYETUYMK a0 N, oOpaTHbI CUETUYMK. 3aJepiKKU
BACUHXPOHHBIX CUETUMKAX, MPOCUEThl. CUHXPOHHBIE CUETYMKH, BPEMEHHbBIE XapaKTEPUCTHKU
CUHXPOHHBIX CYETYMKOB. CIBUTOBBIE PETHCTPHI, UX BPEMEHHBIC XapaKTepucTuku. Peanuzanus
nporokosa SPI Ha ocHoBe cnBUroBbix peructpoB. Cuérumk J[xoHcoHa. [lceBmociyualinbie
MOCIE0BATEIBHOCTH HA OCHOBE CJIBUTOBBIX PETMCTPOB.

10. JIBomunasi apudmernka. DieMeHTapHBI cymmaTop. llocienoBarenbHbI Ccymmarop,
CyMMAaTOp C IIOCJIEI0BATENbHBIM MEPEHOCOM U CYMMATOp C NapajuleNIbHBIM IEPEHOCOM, HX
BPEMEHHBIE XapAKTEPUCTHKU. KackaaupoBaHME CyMMaTOpPOB C MapaJIEIbHBIM IEPEHOCOM,
cxema mnepeHoca. Ycrporctso AJIY. Komnaparopsl. YMHOXUTENIN HA OCHOBE MHOXHUTEJIbHO-
CYMMHUPYIOIINX OJOKOB YCKOPEHHOE YMHOKEHHUE.

Pazjnen 3 3anomuHawime ycTpoicTBa: Kiaccupuranms, NPUHIMNGI GyHKIIMOHUPOBAHHE
NaMsATH NPOU3BOJIBLHOIO0 10cTYyma (4 yaca)

11. 3anmomunatomue ycrpoiictea. ROM, PROM. Tpau3uctop ¢ IIaBamIIMM 3aTBOPOM,
EPROM u EEPROM. Flash mamsate: NOR u NAND Flash. RAM namsars: SRAM, DRAM,
BpeMEHHbIe JAuarpammbl, peanuszauus Non-Volatile mnamsatu. SDRAM, DDRAM.
Kackamuposanue 3V.

Pa3nea 4 IIJIMC u muxponpoueccops! (4 yaca)

12. TUINC. BapuanTbl peanu3anuu HUPPOBBIX CUCTEM, IUIHOCHI U MHUHYCHl. COBpeMEHHBIN
npouecc paspabotku. LUT Ha ocnoBe ROM, ycrpoiictBo PLA, ycrpoiicteo PAL.
[IporpammupoBanue PAL u PLA, JEDEC. VYcrpoiictBo FPGA: noruyeckue siueuiku,
joruyeckue OJO0KH, OJOKH BBOJA-BBIBOJA M NMPOTrpaMMHUpYyEMble TEPEKIIoUaTeNd. Y CTPOICTBO
CPLD. 3biku nmporpammupoBanus [IJINC.

13. IIpuHIUTIBI TOCTPOSHHUS MUKPOIIPOLIECCOPOB. YTIPABISAIONIUI OIOK, OJIOK  BBOJa-BBIBOJAA H
onepannoHHbIi 650K, [IIuHbI agpeca u JaHHBIX.



CamocTosiTe;IbHasi padoTa cTyaeHToB (36 YacoB)

[Tepeuens 3anstuii Ha CPC O0bewM, vac
W3yuenne, NOBTOpEHNE TEOPETUYECKOTO MaTepHaa JeKIHii B TEUCHHE ceMecTpa 9
Pemenwne 3a1a4 111 caMOCTOSTEBHOM PabOTHI 9
[ToaroroBka K 3K3amMeHy 18

IIpumepsl 32124 1J151 CAMOCTOATEIbHON PadOThI:

1
Onenurte 3Hepromnorpebnenue 8-6urHoro KMOII cuéturka, paboratorriero Ha yactote 1 MI'q u 20
MI11.

2
PaspaboTaiiTe cxeMy BXOJHOT'O TYpPHHKeTa B MeTpo. BXo/ibl — cUrHasbl € Tpex OITomnap, CUrHail o
cpabaTbiBaHWM >KeTOHOTIPUEMHMKA, KHOMKAa cOpoca y omeparopa. BvIXoAbl — CHrHal,

yripaBsisitolii BopoTaMu. C KakKoW CKOPOCTBIO JOJDKEH MPOMYAThCsl HapyLIUTe b, YTOOBI Ballia
cxema He ycresia 0TpaboTaTb?

3
Pa3paboTaiiTe cxemy pacuéra MoCTyIHBIIeH B MOHETONMPUEMHUK CYMMBbI. BXO/IbI — CHUTHAIIbI O
MOCTYTI/IeHWH MOHeT HoMuHanoM 50 Kort., 1 py0., 2 py0., 5 py6., 10 py6. Beixogq — 16-6uTHbIIM
perucTp C MoJiyueHHOW CyMMOM C TOYHOCTBIO 70 50 Korl.

4
Pa3paboraliTe cxeMy BOCbMHOUTHOT'O MIOPTa BBO/ja-BbIBO/[A [/ Mpoijeccopa. MIHTepdetic —
rpoijeccopHas muHa turna Avalon A/D mmpusoi 16 out, ALE, R, W, 8 HoXXeK BX0/ja-BbIX0/1a.

5
PaspaboraiiTe (HaCKOJBKO CMOXKeTe JieTallbHO) cxeMy yripaByieHusi DDR-mamMsiThio ¢
aBTOMaTHUYeCKUM O0OHOB/IEHHEM siueek. Bxozibl cxeMbl — TakToBas yactota, RD, WR, A[16:0],
D[16:0]. O6HOBIEHME MTPOU3BOINTE Ha KaXKbI BTOPOM TaKT.

5. IlepedyeHb y4eOHOI JIUTEPATYPbI.

1. M. X. JlxoHc, OnexkTponuka — npakrudeckuit kypc Mocksa: [IOCTMAPKET, 1999. 527 c. ,
ISBN 5-901095-01-4 (54 »xk3.)

2. B. A. IllpsuumnukoB, Dnektponuka : Kype nekuuit 2-e usa., ucnp. u gom. CII6.: Kopona-
[MpunTt, 2000. 415 c., ISBN 5-7931-0018-0 (43 3x3.)

3. I'. Xokunc Hudporas snekrponuka s HaunHaomux / [lep. ¢ anrn.A.B.Jlykadepa; [Tox
pen. I''H. ConosbeBa M.: Mup, 1986. 231 c.(4 2k3.)

6. [lepeyennb yueOHO-MeTOAUYECKHX MATEPUAJIOB M0 CAMOCTOSITEILHOM
padore 00y4aronuXxcs.

1. M. X. JlxoHc, Dnekrponuka-npakrtudeckuii kypc Mocksa: [IOCTMAPKET, 1999 527 c.
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2. B.A. llpsaumnukoB, Dnektponuka: Kypc nexkmuit 2-e uzn., ucn. u gom. CII6.: Kopona-
ITpunrt, 2000. 415 c.

3. I'. Xokunc [udpoas snekrponuka mist HaunHaromux / [lep. ¢ aara. A.B. Jlykadepa; Ilon
pen. I'.'H. ConosbeBa M.: Mup, 1986. 231 c.

4. 1. Xappuc, C. Xappuc. [ludpoBas cxeMOTeXHHUKA U apXUTEKTypa KOMITbIOTEpa, UG POBOM
nepeBon «Morgan Kaufmany, 2013.2, cBo6oaHbIH 10CTYII:
http://easyelectronics.ru/files/Book/digital-design-and-computer-architecture-russian-

translation.pdf

7. IllepeyeHnb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANUOHHOM ceTH «HTEepHET»,
HEO0XO0AMMBIX /15l OCBOCHHS TUCIUIINHBI.

J1J1s1 OCBOCHUS TUCIUTUTNHBI UCTIOJIB3YIOTCS CIICTYFOIIUE PECYPCHI:

- anekTpoHHas nHpopMarroHHo-o0pazoBatenbHas cpena HI'Y (DUOC);
- 00pa3oBaTebHBIC HHTEPHET-TIOPTAIIBL;

- nH(GOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHAS ceTh VIHTepHET.

7.1 CoBpemeHHbIe NIpodeccHOHATbHBIE 0a3bl JTAHHBIX
He ucnons3yercs

7.2. UudopManiuoHHbIE CTIPABOYHbIE CHCTEMBI

He ucnons3yrorcs.

8. Ilepeyenp nHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMBbIX
IPHU OCYLIECTBJICHUH 00Pa30BaTEJIbHOIO IPoLecca M0 JMCUUILIMHE.

s obecrieueHUs peanu3aluy  JUCIHHUIUIMHBI  HCIIOJIB3YeTCS CTaHJAPTHBIA  KOMILJICKT
nporpammuoro obecredenus (I10), Britouaromuii peryisipHo oOHOBIsIeMoe JuieH3nonHoe [10
Windows u MS Office.

Hcnonb30BaHue CHENMAIN3UPOBAHHOTO MPOTPAMMHOTO oOecrmeueHus AN HU3yueHus
JTUCIUTITUHBI HE TpeOyeTcs.

9. MaTepunajibHO-TeXHHYECKasi 0a3a, HeoOXoaMMAast
JJIS1 OCYLECTBJIEHHSI 00Pa30BaTeJILHOI0 MPOoIecca Mo JUCUUILIHHE.

Jnst peannzanuu AUCHUIIMHB «OCHOBBI IU(PPOBOH CXEMOTEXHUKM» UCHOIb3YIOTCS
CHELIMAJIbHBIE TOMEILEHUS:

1. YuebHble ayTuTOpUM AJIs IPOBEICHHS 3aHATUH JIEKIIMOHHOTO THIA, TPAKTHYECKUX
3aHATHN, TPYNIIOBBIX U MHANBUYAJIbHBIX KOHCYJIbTALIMH, TEKYILIETO KOHTPOJISI, IPOMEXYTOUYHOHN U
UTOTOBOW aTTECTALINN.

2. [TomerieHus 1715t caMOCTOSITEIbHON pabOThl 00YyJarOLIHXCS.

VY4eOHble ayIUTOPUHM YKOMIUIEKTOBAHBI CIEUAIN3UPOBAHHONW MeEOENbl0 U TEXHUYECKHMHU
CpeAcTBaMHU OOYYEHHUs, CIYXallUMH Uil TpeACTaBieHUs y4deOHOW uHopMmanuu OoJbIION
ayIUTOPHH.

[Tomemienust A7l CaMOCTOSATENBHOM pabOThl O0YYaIOUIMXCS OCHAIIEHBl KOMIBIOTEPHOU
TEXHUKOH € BO3MOXKHOCTBIO MOJKIIOUYEeHUs K ceTd "MHTepHer" m obecrneueHHeM JaoCTyna B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBareibHyto cpeny HI'Y.


http://easyelectronics.ru/files/Book/digital-design-and-computer-architecture-russian-translation.pdf
http://easyelectronics.ru/files/Book/digital-design-and-computer-architecture-russian-translation.pdf

MatepuanbHO-TEXHUYECKOE oOecrieueHrne 00pa3oBaTeIbHOro mpolecca Mo AUCUUILIIMHE IS
oOyyaroluxcsi U3 4YHUClia JIUL C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/I0OPOBBSI OCYILECTBISETCS
cornmacHo «[lopsiaky oOpraHM3anM W OCYLIECTBJICHHUS OOpa30BaTEIbHOM JAEATEIbHOCTU I10
o0Opa3oBaTeNbHBIM MpOrpaMMaM Jjisi MHBAJIUJOB W JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
310poBbs B HoBocuOMpCcKoM rocy1apcTBEHHOM YHUBEPCUTETE.

10. OueHo4YHbIe CpeACTBA IJIs1 IPOBEIeHHs TEKYLero KOHTPOJIst
U MPOMEKYTOUYHOI aTTeCTAIMH MO JUCIUIINHE.

10.1 Mopsinok npoBeaeHNsI TEKYLIEro KOHTPOJISA U MPOMEKYTOUYHOI aTTecTAlluu
N0 TUCIHUILIHHE
Texywuii Konmpono
Texymuii KOHTPOJIb OCYILECTBISIETCS B XOJI€ CeMecTpa IyTeM OIpoca B Hayalle Kaxaou
JEKUMU MO0 MaTepualiaM NpeblIylied JIeKIHH, a TakKe pEeUIeHHEeM IMPEeAJoKEeHHBIX 3a7ad U
OTBETOB Ha JIOCKE COBMECTHO MPENOIaBaTEIISIMU U CTyICHTaMH.

[Tocne u3m0KEHUS Ka)KJ1I0r0 HOBOTO MOHSITHUS CIIEAYeT KOHTPOJIBHBINA BONPOC K ayJIUTOPUH.
OOcy>K1arTcsi HECKOJIBKO BAPUAHTOB OTBETA, OLIEHUBAETCS] ONTUMAIBHOCTD U HATJISITHOCTb.

B konIie kaxoit nekiuu hopMynupyercs 3agada Jisl CaMOCTOSTENILHOTO PEIICHUs, a B HaJyale
Cleylomend JeKIUU OOCYXAAITCs U CPaBHUBAIOTCS IOJYYEHHBIE PE3yNbTaThl M CHOCOOBI
pelIeHus.

IIpomercymounas ammecmayusn

OxoHuaTesibHas OlIEHKa pabOThl CTyJE€HTa B TEUEHHE CEMECTpa MPOUCXOJIUT Ha IK3aMEHE.
DK3aMeH MPOBOJMTCS B KOHIIE CEMECTpPa B DK3aMEHAIIMOHHYIO CECCHIO TI0 OMjieTaM B yCTHOM
¢opme. Bompocel Omiiera moaduparoTcsi TakuM 0O0pa3oM, YTOOBI IPOBEPUTH YPOBEHD
chopmupoBannoctr komnerenunu [1K-1. bustet cogepxut 1Ba Bompoca u 3a1aqy

BeBog 00 ypoBHe Cc(HOpPMHPOBAHHOCTH KOMIIETCHIIMI MNPUHUMAETCS NPEOIaBaTeIIeM.
Kaxnerii Bonpoc Owmiera onennBaercs oT 0 no 5 6awioB. [lomokurenbHasi OlIEHKAa CTaBUTCH,
KOI/1a BCE€ KOMIIETEHIIMM OCBOEHBI HE HMKE MTOPOroBOro YpoBHs. OLIEHKH «OTIIMYHOY, «XOPOILIO»,
«yJOBJIETBOPUTEIHHO)» 03HAYAIOT YCHEIIHOE ITPOXO0’K/IEHUE MTPOMEKYTOUHON aTTeCTaI|H.

CooTBeTCTBHE HHAHKATOPOB M PE€3yJIbTAaTOB OCBOCHUSA TUCHUIIJINHDBI

Taomuua 10.1

Ouenounpie

I/IH)_II/IKaTOp Pe3y.m,TaT oﬁyqum{ o JTMCHHUIIJIMHE cpeacTBa

MK 1.1 [pumensier 3HaTh OCHOBHBIE MOHATHS OyJIeBOI
anreOpbl, YCTPOHCTBO U CIIOCOObBI
MIPOU3BOJICTBA ITU(PPOBBIX CXEM
paznuunbix TexHosoruit: TTJI, KMOII,
ECL, anemenTs! 1iudpoBoit Onpoc B Havasle
CXEMOTEXHHUKH, cnoco6um peanu3anuu KO JIEKITHH,
3alIOMHHAIONUX YCTPOUCTB, HK3AMEH
CYLIECTBYIOIINE TEXHUYECKUE U
(bu3mvIecKre OrpaHUYCHUS; OCHOBHBIE
COBpEMEHHBIE METO/IbI 00Pa0OTKH
nudpoBoit nHOpPMAIUH, YCTPOUCTBO
COBPEMEHHBIX TPOTrPaMMHUPYEMBIX

CTIeIMATM3UPOBAHHBIC
3HaHUs B 007acTH PU3UKU
MIPH PEIICHUN KOHKPETHBIX
3a7a4 B 00JIaCTH HAyYHBIX
HCCIIE0BAHUM B
COOTBETCTBHH C POPHIEM
MOJITOTOBKH B 3aBUCUMOCTH
oT crienpuKA 0OHEKTa
UCCIIEIOBAHMS.
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uudposbix ycrporicts: [IJIMC u
MIPOLIECCOPOB M OOJIACTH WX TPUMEHECHUS;
WCIIOJIb3yeMbIe TIPOTPAMMHBIE CPEZICTBA
U1 pa3paboTKH HU(POBBIX CXEM,
CIOCOOBI MX aHAJIN3a M CUMYJISIINY,
OTPaHUYEHUS 3TUX CIOCOOOB.

IIK 1.2 Beibupaer nanbonee

3¢ (heKTHBHBIE METOIBI

PEIICHUS KOHKPETHBIX 3a1a4

B 00JIACTH HAay4YHBIX
HUCCJIEJOBAHUN B

COOTBETCTBHH C POQHIIEM
MOJTOTOBKH B 3aBUCHMOCTH
oT cieun(puku 0ObeKTa

HUCCICIOBaAHUA.

YMeThb CTPOUTH MPOCTHIE HUPPOBBIE
CXEMBbI; YMETh IPOBOIUTH aHAIU3 PAOOTHI
U(POBBIX CXEM: CTPOUTH JUArPaMMBbl
COCTOSIHMSI, BPDEMEHHbBIE TUArPAMMBbl,
TaOJIMIbl UICTUHHOCTH.

Baanerb MexayHapOIHONU CUCTEMOM
0003HaYEeHHSI TIOTUYECKUX IIEMEHTOB;
MOHATHUSIMH, UCTIOIB3yEMBbIMU JIJIsl aHAIHU3a
paboThl TU(POBBIX YCTPOUCTB.

Omnpoc B Hauaie
Ka)XI0H JICKIUH,
9K3aMeH

10.2 Onucanue KPUTECPHUEB U HIKAJ OHCHUBAHUS HHIAUKATOPOB NOCTUKCHUS PE3YyJIbTATOB

oﬁyqe}mﬂ no AucuunanHe «OCHOBbI IIH(])pOBOﬁ CXEMOTCXHUKW).

Taoauua 10.2

[Tnanupyem YpoBeHb OCBOCHUSI KOMIIETCHITNH
13
€3yJIbTaThI
Kpurepun pesy
00yUeHUS
OILICHUBaH
(nmokazarenu . N N
us IToporossiit ba3zosslii IIponBuHYTHII
jJoctuxeHus | He chopmuposan
pe3yabpTar YpPOBEHb YPOBEHb YPOBEHb
3aJaHHOTO (0 6annoB)
OB oBHSI (3 6amna) (4 6amna) (5 6ammoB)
00yueHHs yp
OCBOCHHUSA
KOMITCTEHIIH
i)
1 2 3 4 5 6
YpoBeHb 3HaHUIH HemoHcTpupyer YpoBeHb 3HaHUN VYpoBeHb 3HaHUI
HIDKE o01ye 3HaHUS COOTBETCTBYET COOTBETCTBYET
MHHUMAJIBHBIX 0a30BBIX MOHATHH | IIporpaMme nporpamme
TpeboBaHuii. (o) TIOJITOTOBKH TI0 MIOJITOTOBKH 110
Hmeror mecTo TeMam/paszenaMm | TeMam/paszesam TemMaMm/pazzenam
rpyOble OLINOKH. JUCHUTUIAHBL JUCHUTUIAHBL JUCTIUATUINHEL
ITonnoTa K 1.1
SHAHM . Homyckaetcs Homyckaetcs CB0OOJTHO U
3HAYUTEIHHOE HECKOJIBKO apryMeHTHPOBAaHHO
KOJIMYECTBO HerpyObIx/ OTBEYaET Ha
HerpyObIX HECYIIECTBEHHBIX JIOTIONTHUTEbHBIC
OIINOOK. omnbok. He BOTIPOCHI.
OTBEYaeT Ha
JIOTIOJTHUTEIIbHBIE
BOIIPOCHI.
OtcyTcTBHE IIponemoncrpupo | Ilpoxemonctpupos | IlponemoHCTpupOBaHBI
MHHUMAaJIBHBIX BaHBI YaCTUYHO aHbI BCE OCHOBHBIE | BCE OCHOBHBIE YMEHUSL.
YMEHHUH. OCHOBHBIE yMmeHus. Pemiensl Pemiensl Bce OCHOBHBIE
Hammane | [IK 1.2 He ymeer pearsb yMeHus. Peliensl | BCe OCHOBHbIE 3aJIaHKS B TI0JHOM
YMEHHH CTaHJapTHHIE TUIIOBBIC 3a7a4ll. | 3aJaHUS C oOBveme 6e3 HeTo4eTOB
3anaun. merot JonyieHst HeTpyOBIMU 1 OIIMOOK.
MECTO TpyObIe HerpyObIe OIMMUOKaMU WA C
OIIIOKH. OIITHOKH. HEJ0YSTaMU.
Hannuue K 1.2 OrtcyTcTBHE Nmeercs Nmeercst 6a30BbIi Nmeercst 6a30BbIi
HaBBIKOB BIIAICHI MUHUMAJIbHBIA Ha0Op HABBIKOB PH | HAOOP HABBIKOB IIPH
(Banenne MaTepuaoM I10 Ha0Op HaBBIKOB peneHnu peLIeHUH CTaHIapTHBIX
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OHLITOM) TeMaM/paB,HCJ'IaM Ipu pCuICHUN CTaHJAApTHBIX 3ada4 3aga4 0e3 oIIHOoK U

nucuuIningel. Her CTaHAPTHBIX C HEKOTOPBIMU HEJ0YCTOB.

HaBBLIKOB B 3a1a4 ¢ HEJ0YCTaMHU. [IponeMoHCTpUPOBAHBI
penIeHnn HEKOTOPBIMH 3HAHUSA 0 PEIICHUIO
CTaHIApPTHBIX HEIOYETaMHU. HECTaHIAPTHBIX 3a/1a4.

3aga4d. Hannune
TpyOBIX OMIHOOK.

10.3 TunoBbie KOHTPOJIbHBIE 3aJaHHSI U MATEePHAJIbl, HE00X0AMMbIe /ISl OLIEHKHU

pe3yJabTaToB 00y4eHu st
Bomnpocekl Kk 3xk3aMeny
1. 3axons! Oynesoii anreOpsl. KJIH® u KKH®. Cucremsr cuncienus. CiioxkeHue, BEIUUTaHHE,
YMHOKCHHE M JIeJIEHUE TBOMYHBIX urcel ¢ (pukcupoBanHoi 3amsatoi. (I1K-2)
2. YcerpoiictBo PLA, PAL. Ilpunnumsr yerpoiictBa FPGA u CPLD. (T1IK-1)
3. BpeMeHHbIe U MepejaTOuHbIe XapaKTePUCTUKH JIOTHUECKUX cxeM. CpaBHEHHE ITHX
xapakrepuctuk i cepuit KMOITL, TTJI u 9CJI. (I1K-2)
4. YcrpoiictBo noctosiHHo# mamsitu ROM. PROM, EPROM, EEPROM, Flash-namsts, €é
xapakrepuctuku. (I1K-1)
5. KMOII noruka. Bearunu U-HE, MJIN-HE. Duepronorpebneane KMOIT mukpocxewm. (TTK-2)
6. DneMeHTapHbIN CyMMAaTOp, IOCJIEN0BATENbHBIN cymMMaTop. CymMmarop ¢ napajuieabHbIM
nepenocom. (TIK-1)
7. ECL u PECL noruxka. Beatinun HE, UJIN-HE. Duepronorpednenne ECL noruku. (ITK-2)
8. Yerpoiicto 3Y tuna SDRAM, DDRAM, Bpemennbie auarpammsl. (ITK-1)
9. TTL noruka. Bentunu HE, U-HE. Duepronorpednenue TTL noruku. Orpanmuenust TTL. (ITK-2)
10. CuéTurku CHHXPOHHbBIC U aCMHXPOHHBIE. CIIOCOOBI TIOBBIIIECHUs cKopocTh paboTsl. (TTK-1)
11. RS tpurrep 6e3 yuera u ¢ y4eToM 3aepKeK. 3anperieHnbie cocrosiaus RS tpurrepa. (ITK-2)
12. Yerpoiicto peanproro KMOIT sentust. (ITK-1)
13. D-tpurrep, BpeMeHHas quarpamma ero padotsl. J-K tpurrep. (ITK-2)
14. Apudmeruro-nornueckue ycrpoicraa. (ITK-1)
15. Mynbruriekcops! u nemyabturuiekcopbl. LUT Ha ocHOBe mynbTHIUIeKcopa. (ITK-2)
16. Cxema KMOII BenTuiis ¢ tpersuM cocrostaueM. Cxema KMOII BeHTHIS € «OTKPBITHIM
koJutekropomy. (ITK-1)
17. Komnapatops! u ymHoxutenu. (ITK-2)
18. TTJI Bentmmn. Cxema TTJI ¢ push-pull Berxogom. (ITK-1)
19. CaBuroBble perucTpsl, CKOpocTh UX paboThl. [IceBocmyyaiinbie mociea0BaTeNbHOCTH HA OCHOBE
cnBUroBbIX peructpos. (ITK-2)
20. TTJI Beutunu. Cxema TTJI ¢ Tpetbuim coctosiauem. (ITK-1)
21. Tpurrepsl ¢ ynpapinenueM 1o Gponty. Tumsl ynpasnenus o gponry. (I1K-2)
22. Xapakrepuctuku PMOS 1 NMOS tpan3uctopos, cxema totem-pole. (ITK-1)
23. Apromatel Mypa u Mum. Cuaxponssie aBTomathl. (ITK-2)
24. YcTpoiCTBO OHUITONSIPHOTO TPAH3KUCTOPa, ero padora B kackaae TTJI. (TTK-1)

IIpuMepsl 32124 K YK3aMeHY

1
Pa3paboratiiTe cxeMy yrpaB/ieHuUs1 CBeTO()OpoM (C MUTaHUEM KETHIM LIBeTOM 2 pa3a). Bxoabl —
CUTHaj OT TaliMepa, ITOCTyMarLui pa3 B 3 cekKyH/bl. Boixoasl — Kpachbeid, Kenrsii, 3e/1eHbId.

2
Pa3paboratiTe cxeMy 1M(POBBIX YaCOB C BLIBOZOM Ha UeThIpe CeMUCErMeHTHBIX UHAUKATOPA,
paboratomx ot kBapia 32 768 I'u. Jlekozep U3 JBOMYHOTO KO/Ia B CUTHAJIBI, ITO/IAIOIINeCs Ha
HO>KKM MHJMKaTOpa Y BaC UMeeTCs.
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Pa3paboraiiTe cxeMy BBIXOZHOTO TYPHHUKeTa B MeTPO. BX0/ibl — CUTHAJbI C TpeX OmnTorap, KHOMKa
cbpoca y oneparopa. Beixoabl — curHaii, yrpas/sroiuii Bopotamu. C Kakod CKOPOCTBIO JI0/DKeH
MpPOMYAaThLCS HapyIIMTe/b, UTOOBI Ballla cxeMa He ycriesia oTpaboTath?

4

PaspaboraiiTe cxemy Tepmozartuvka ¢ SPI Bbixomom. Bxoabi — curHan c AIIIT (8 Owur),
MpOTOPLIMOHA/IbHBIN TemrepaType, CUTHajl O FOTOBHOCTU u3MepeHus:, mrHa SCK. Bbixogbl —
curHan CNVST (Hauano usmepenwusi), mmHa SDA. [InuTenbHOCTh M3MepeHUss — He Oosiee OBYX
takToB SCK.

5
Ha purcyHKe npe/icTaB/ieHO pacro/ioyKeHue CerMeHTOB CEMHUCEerMEHTHOT O
cBetoauoaHoro nHavkartopa. C nmomousto LUT peanu3syiite gekozep u3
[TBOMYHOTO KO/la B 0TOOpakeHHe LU(pbl Ha UHAUKATOPE.

6
Cursansl FLASH nmamatu: A[0..N], WR, RD, CS, D[7..0]
Kakum o6pa3om ripu nomortny uetbipex MukpocxeM FLASH namstu o6bémom 128kx8 6ur
MOJTYYUThb eIMHOe aZipecHoe MpocTpaHcTBo 512Kx86uT?
Kakym 06pa3om opraHu30BaTh JBYKpPaTHOE pe3epBHPOBaHUe, He00X0JMMOe TIPH HaXOXKJeHUH B
paZMaliOHHO-0MaCHOM 30He, KakK IPH 3TOM [IeTeKTUPOBaTh OLIMOKHU?

7
Ha Bxogpl REF 1 OSC nopaércst MeaHip 0JMHaKOBOU H Second orer fiter
YaCTOThI U CKB&)KHOCTH, HO CUTHAJIbI CABUHYTHI 10 (ase. ) - lum=I0
HapucyiiTe BpeMeHHyI0 ivarpaMMy BbIXO/ja CXeMBbI J/Is1
CeyIolIMX 3HaYeHU pasHuLbl (asbl:

1) 45 rpagycos
2) 90 rpamycos =3
3) -90 rpagycos 5] 'L
4) 180 rpagycos . +
EcTb /i crioco6 MmosiyuuTh aHaIOTOBbINA CUTHAJ,
MPOTOPI[MOHATbHBINA pa3Hulie (a3 TIPU MOMOIIM TaKOM
CXeMbl?

START

ToADC

p=]

(/-
R

T

8
Pa3paboratiTe cxeMy, TeHepUPYIOIIYIO Ha Bbixoze curdas IIIVM, AnuTe/lbHOCTh UMITY/IbCa
KOTOPOT'O TPOTTOPI[MOHA/IbHA TIOZAHHOMY Ha BXOZ, 8-OUTHOMY 3HAUeHHIO.

IIpumep 7K3aMeHANIMOHHOTO OUJIeTa

1. MynbsTuniekcopsl u gemyabTuriekcopsl. LUT Ha OCHOBE MyJIbTHILIIEKCOPA.

2. Cxema KMOII Bentuns c¢ tperbuM coctosiHueM. Cxema KMOII BeHTHSIE ¢ «OTKPBITBIM
KOJIJIEKTOPOM.

3. Ilpaktudeckoe 3amanue: Pa3paboraiiTe (HAaCKOTBKO CMOJKETe [eTajbHO) CXeMY YIpaB/IeHUs
DDR-namMsITbI0 C aBTOMaTHUYECKUM OOHOBJ/IEHUEM sTueeK. BXo/bl cxeMbl — TaKTOBasi yacTtoTa, RD,
WR, A[16:0], D[16:0]. O6HOBNeHMe IPOU3BOUTE Ha KaXKABIH BTOPOU TakKT.
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®opMa IK3aMEHAMOHHOT0 OWJIeTa MpeICTABJIEHA HA PUCYHKE

MHHOBPHAYKH POCCHH

Deodepanvroe 20cyoapcmeeHHoe AgmoOHOMHOE 00pa306amebHoe yupercoenue
evicuiezo 00pazoeanus
«Hoeocubupckuii HaYUOHANLHBLIL UCC1€008AMENbCKUTL 20CYOAPCHIEEHHbLIL
YHUgepcumemy
(Hoeocuobupckuii cocyoapcmeennutii ynusepcumem, HI'Y)
Duzuueckuil hpaxyromem

3K3AMEHAIIMOHHBIN BEUJIET N2

1 ...
2 ...
3 e
CocraBuTtennb /®.N.0. npenonaBartens/
(moanucek)
« » 20 1.

OneHouyHble MaTepUaibl IO IPOMEXKYTOUHOM aTTeCTalluH, IPEAHAa3HAUYEHHBIE 1)1 IPOBEPKU
COOTBETCTBHS YPOBHS IIOATOTOBKY 10 auciuruinae TpedoBanusm CYOC, xpaHsaTcs Ha Kadenpe-
pazpaborurke PI1/] B me4aTHOM M 3JI€KTPOHHOM BHJIE.
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JIMCT akTyajau3anuu padoueii mporpaMmmbl
no gucuunianHe «OCHOBbI HU(POBOIT CXeMOTEXHUKH»
no HanpasJjenuo noaroroBku 03.04.02 ®usuka

Mpodpuab «O0mas n pynaamMmenraabHass GU3NKa

Jara u Ne
XapakTepucTHKa BHECEHHBIX
M3MEHEHUH (C yKa3aHHeM MyHKTOB JJOKYMEHTA) MPOTOKOA ¥4CHOTO
YK yH ™ cosera HI'Y

Iloanucs
OTBETCTBEHHOI'O
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