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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 4/2019 ot « 6 » 6 2019 r

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 roma, paccMoTpeHa u ompoOpena Ha 3aceganuu kageapst KUIP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
crapmuii npenoaasareis kad. KUITP

3aBenyronmii o0ecnieunBaromeii kad.
KUIIP

M. C. Caxapos

B. M. Kapaban

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PK®

3aBeAyIOIHi BRITYCKAIOIICH Kad.
KUIIP

OKCIIepTHI:

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
Y TIPOM3BO/ICTBA PaUOAIIIAPATYPHI
(KUITP)

3aBenyrouuii kadeapoir KOHCTPYHUPO-
BAaHUsI U IPOM3BOJCTBA paguoanmiapa-
Typsl (KUIIP)
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpPOBAHUE Y CTYACHTOB MPO(PECCHOHATBHBIX KOMIIETCHIINH, CBI3aHHBIX C YMEHHEM ITPOCKTH -
poBath UGPOBBIE U MUKPOTIPOIIECCOPHBIE YCTPOMCTBA U CUCTEMBI.
O3HaKOMJICHUE CTYIEHTOB C COBPEMEHHBIMH TEHICHIMSMH Pa3BUTHS CXEMOTEXHUKH ITU(POBBIX
YCTPOMUCTB.

1.2. 3agaun IMCHMIIINHBI
— H3ydeHue TeopeTHYecKUX OCHOB IU(PPOBOHN AIEKTPOHHUKHU, CXEMOTEXHHKU W THIIOB IH(PPO-
BBIX YCTPOMCTB M MHKPOIIPOIIECCOPOB.
— TlonyueHue HaBBIKOB MPaBUIBLHOTO BBIOOpPA CXEMOTEXHUYECKUX PEIICHUMN IMpu pa3paboTke
BBIYMCIIMTEILHON TEXHUKH.

2. Mecto mucunnimnebl B ctpykrype OIIOII

Hucuunnuna «MukponpoueccopHast texuuka» (b1.B.O/1.6) otHocutcs k 610Ky 1 (BapuatuBHas
YacTh).

[TpenmecTBYIOMMMH JAUCHUIUTHHAMH, (OPMHUPYIOIIMMHA HadaJbHBIC 3HAHUS, SBISIOTCS: WHTe-
rpajibHble YCTPOICTBA paAHOdIeKTPOHUKH, CXEeMO- U CUCTEMOTEXHHKA AJIEKTPOHHBIX CPEICTB, TeopeTH-
YECKHUE OCHOBBI AJIEKTPOTEXHUKH.

[Tocnenyromumy AUCHUIUIMHAMU SIBISIOTCS: 3allMTa BBITYCKHOW KBaIM(UKAIMOHHOW paloThI,
BKJItOYasl MOATOTOBKY K MPOLIEAYPE 3aIIUThI U IPOLEAYpPY 3aluThl, [Ipeaiuninomuas npakTuka.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUUIUIMHBI HapaBieH Ha (GOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— IIK-1 cnocoOHOCTBhIO MOAETHPOBATh OOBEKTHI U MPOLECCHI, UCIOIb3Ys CTAH/IAPTHHIE MAKETHI
aBTOMaTU3UPOBAHHOTIO IPOEKTUPOBAHUS U CCIIEA0BAHUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HATh TEOPETHYECKUE OCHOBBI LIU(PPOBOI IEKTPOHUKU; CXEMOTEXHUUECKHUE PELICHUs, TIpHU-
MEHsieMble B IIU(PPOBBIX MUKPOCXEMaX; OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKU U SKOHOMUYECKHE IO -
Ka3zaTeau HU(POBBIX U MUKPOMPOIIECCOPHBIX YCTPONUCTB

— YMeThb BBINOJHATh MAaTeMAaTHUYECKOE MOJAEIMPOBAHUE HMUPPOBBIX YCTPOHCTB C LENBIO ONTH-
MHU3ALMN HUX TapaMeTpoB; HMCIOJIb30BATh CTaHAAPTHHIE MAKEThl MPHUKJIAIHBIX MPOTPAMM JUISl PEIIEHUS
NPAaKTUYECKHX 337124 UPPOBON SJIEKTPOHUKH;

— BJaJeTh METOJaMU ONTUMH3AIMHU LHU(PPOBBIX YCTPOMCTB; COBPEMEHHBIMU MPOrPAMMHBIMHU
CpeICTBaMU MOArOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHUECKON JOKYMEHTAIUH;

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0€eMKOCTb JUCLHUILUINHBI cOCTaBIsIeT 5.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0IH -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

7 cemecTp

AyrmutopHsble 3aHATHS (BCETO) 56 56
Jlexknuu 24 24
[IpakTHueckue 3aHATHUS 24 24
JlaGopaTtopHbIe pabOThI 8 8
CamocrosiTenpHas paboTa (Bcero) 88 88
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 16 16
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 36 36
[ToaroroBka K MpakTUUYECKUM 3aHATHUSIM, CEMUHApaM 36 36
Bcero (6e3 ax3amena) 144 144
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TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast Tpy1I0€MKOCTb, 4 180 180
3aueTHble EquHuIb 5.0 5.0
5. Coaep:xanue TUCUMILIIHHBI
5.1. Pa3nesbl AMCHMILIMHBI M BUAbI 3aHATHI
Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pa3aensl AUCIMIIIMHBI U BUABI 3aHATUN
Bcero
yacoB | PopMupyeMbl
[Ipak. | Jlab. Cam. PMUPY
HasBanusi pa3nenoB IuCHUTLITUHBI Jlex., u (Ge3 e
3aH., 4 | pab.,u | pab., q
9K3aMe | KOMIIETEHIUU
Ha)
7 cemecTp
1 CxemoTexHHKa IU(PPOBBIX YCTPOHUCTB 2 6 10 18 |IIK-1
2 KomOuHamoHHble udpoBbie yCTPOii- 4 2 16 26 |1IK-1
CTBa
3 TpurrepHbie ycTpoHcTBa 4 4 4 16 28 |TIK-1
4 3anoMuHaIONINE YCTPOMCTBA 2 0 0 6 8 ITK-1
5 Muxkpornponeccopbl ¥ UX IPUMEHEHUE 5 6 0 12 23 | IIK-1
6 MuKponponeccopHble KOMIUIEKThl UH- 5 4 0 16 25  |1IK-1
TerpalbHBIX cxeM. HTepdeiics! u nHTep-
(elicHbIe MUKPOCXEMBI.
7 lIporpaMMupyeMble JJOTHUECKUE UHTE- 1 2 0 6 9 ITK-1
rpaJIbHBIE CXEMBI
8 MeTtozpl 1 cpelicTBa NPOCKTUPOBAHUS 1 0 0 6 7 ITK-1
IU(PPOBBIX YCTPOUCTB.
Hroro 3a cemectp 24 24 8 88 144
Hroro 24 24 8 88 144
5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JIEKIIUSIM)
CopneprkaHue pa3ienaoB TUCIUILINH (TI0 JIEKIMSIM) IPUBEACHO B Tabnuiie 5.2.
Tabmuna 5.2 — CoaepkaHue pa3faenoB JUCUUIUIAH (110 JEKIMSIM)
Conepsxanue pasnaeiioB qucuuiuidiel (mo | Tpymoemkocts, | @opMupyemeie
HaszBanus pasnenos Aep pasi AHCH ( Py PMHPY
JIEKLIMSIM) q KOMIIETEHIIUN
7 cemecTp
1 CxemoTexHUKA OCHOBHBIE JIOTHYECKUE IEMEHTHI. THIbI 2 [K-1
UG POBBIX YCTPOMCTB | BBIXOIHBIX KaCKaZ0B LU(POBBIXIJIEMEHTOB.
[TomMex0oyCTOWIHBOCTH U(POBBIX IJTCMEH-
ToB. [lepenava curnanoB B HUPPOBBIX y37ax
NYCTPOMCTBAX
Hroro
2 KomOuHanmoHHbIe OcHoBbI OyneBOI anredpbl © MUHUMU3ALIUS IK-1

nu(poBbIE YCTPOHCTBA

aoruyeckux pyHkuuid. [IpeobpazoBarenu
KOJI0B. MyJIbTUILIEKCOPBI, 1EMYIbTUILIEKCO-
pbl 1 gemudparopsl. [IpuopureTHsie mmd-
patopbl. CymMmaTopsbl, LIU(PPOBBIE KOMITapa-
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TOPBI U MAXKOPUTAPHBIC 3JICMCHTEI.

Hroro
3 TpurrepHblie Knaccugukamus tpurrepoB. CxeMoTeXHUKA ITK-1
YCTPOWCTBA TPUITEPHBIX yCTpOUCTB. [IpuMeHenne tpur-
repoB B CXEMax BBOJA-BbIBOAA U CUHXPOHHU-
3alli JIOTHYECKUX CUTHAJIOoB. Peructpsl mno-
CJIEIOBATENBHOIO U NApaJJIENbHOTO THIIA.
CdeTunku U JenuTenu 4acToTsl. [IpoekTupo-
BaHUE TPUITEPHBIX YCTPOMCTB.
Hroro 4
4 3anoMuHarome Knaccudukarus. OCHOBHBIE CTPYKTYPHI 3a- ITK-1
yCTpoiicTBa MOMHHAOIUX yCTPOHCTB. OnepaTuBHEIE 3a-
IIOMHUHAoIMe yeTporcTBO. [IocTosHHBIE 3a-
nmoMHuHarone ycrporcrasa tunna ROM(M),
PROM, EPROM, EEPROM, ¢mui-namsth
Hroro 2
5 Muxkpornpouieccopsl 1| OcHOBHBIE (YHKIIMOHAIBHBIE Y3JIbl U apXU- ITK-1
UX IPUMEHEHHE TEKTYpbl MUKPOIIPOLIECCOPOB. Pexxumel pa-
0O0TBI 1 TUMIOBBIE KOMaH/IbI MUKPOIIPOLIECCO-
pOB.
Hroro S
6 MHuKpOIPOLIECCOPHBIE KOMILJIEKTHI UHTE- 5 ITK-1
MukponpoleccopHble | rpajgbHbIX cxeM. CTpyKTypa U GyHKIIMOHU-
KOMITJIEKTBI pOBaHNE MUKPOIPOLIECCOPHON CUCTEMBI.
MHTETPAJIBHBIX CXeM. | MUKpPO-KOHTPOJIIEPHI. YIIPABIECHUE MaMsl-
WuTepodeiico u TBIO M BHEIIHUMU ycTpoycTBaMu. Ilocieno-
uHTEepPeiicHbIe BaTeJIbHbIE U NapajielibHble HHTEPPENCH
MHUKPOCXEMBI. oOMeHa u nHTep(delcCHbIE MUKPOCXEMBI.
Hroro 5
7 Ilporpammupyemsie | [IporpamMmupyemble JOrMYECKUE MaTPULIBI. 1 ITK-1
JIOTHYECKHUE CxeMblI ¢ IPOrpaMMUPYEMbIM BBIXOJHBIM OYy-
UHTETpanbHble cXeMbl | pepom. [IporpaMmupyemsbie mosib30BaTesieM
BeHTUIbHBIE MaTpullbl (FPGA).Crnoxubie
IpOrpaMMHUpyeEMbI€ JTOTHUECKHE CXEMbI
(CPLD) u CBUC nporpaMMupyeMoii JOTHKH
cmermanHoil apxurektypsl (FLEX u nip.).
CBUC nporpaMMupyemMoi JOTMKH THIIA «CH-
cTeMa Ha KpUCTaJIJIe.
Hroro 1
8 Meronel 1 cpeAcTBa | MeTobl MPOEKTUPOBAHUS TU(PPOBBIX U MHU- 1 ITK-1
IPOEKTUPOBAHUS KpOIIPOLIECCOPHBIX YCTpoHcTB. CpencTBa aB-
U(PPOBBIX YCTPONUCTB. | TOMATU3UPOBAHHOIO MPOEKTUPOBAHUS LU-
POBBIX cxeM. MeTozbl ¥ Cpe/icTBA OTIAIKH
MHUKPOIIPOLIECCOPHBIX CUCTEM.
Hroro 1
Hroro 3a cemectp 24
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU

Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

Ne paznienoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
HayMeHOBaHHE TUCIUILIMH n3ydeHue 00eCIeuynBaOIMNUX U 00eCIIeYNBAEMbIX TUCIIUTLIAH
1 2 3 4 5 6 7 8
[IpeamecTByromue JUCHUTIIUHBI
1 UnrerpanbHble ycTpoiicTBa pa- n n +
JINO3JIEKTPOHUKH
2 CxeMo0- U CUCTEMOTEXHHKA
+ + + + + + + +
AJIEKTPOHHBIX CPEIICTB
3 TeopeTndueckue OCHOBEI DJIEK-
P + + + + + + + +
TPOTEXHUKU
[Tocnenyromiye TUCHUTIITUHBI
1 3amura BbIMYyCKHON KBaIu(u-
KallMOHHOW pabOoThI, BKITFOYAs N . n N . n N N
TOATOTOBKY K MPOIIEIype 3alllH-
ThI U IPOLIEAYPY 3ALLUTHI
2 IlpepauruioMHas mpakTHKa + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POPMUPYEMBbIX PH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX MPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

IpeJCTaBIeHO B Ta0nuue 5.4.

Tabmuua 5.4 — CooTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MTPH U3YYEHUH JUCIHUILTUHBI, U BUIOB 3aHS -

TUH
KommeTen Bunel 3ansTHii
@DopMbI KOHTPOJIS
o1 Jlek. [Tpak. 3aH. JIab. pao. Cam. pa0.
ITK-1 + + + + KonTponsnas padora, OT-

4eT [0 HHIUBUIYaTHHOMY
3asannio, Jx3aMeH, Komno-
kBuyM, OTueT o nabdopa-
TopHOU paborte, Tect

6. UnTepakTBHBbIE MeTOAbI M (GOPMBI OPraHU3aLMU 00yYeHH I

He npenycmorpeno PVYIIL.

7. JIaGopaTtopHbie padoThI
HaumenoBanue nabopaTopHbIX padboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0paTopHbIX paboT
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HazBanus pa3znenos HaumenoBanue nabopaTtopHbIx padboT Tpynoemrocts, | @opuupyembie
q KOMITETEHITUN
7 cemecTp
2 KomOuHamoHHbIE CriocoObl MUHUMHU3AIMH JIOTHYECKUX (PYyHK- 4 [1K-1
uudpoBbIe yCTpOHCTBA | 1T
Htoro
3 TpurrepHblie [IpoekTpoBaHue TPUTTEPHBIX YCTPOMCTB ITK-1
YCTPOWCTBA Hroro
6




Hroro 3a CEMCECTP

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

HanmeHnoBaHMe NpaKTUYECKUX 3aHATHN Tpynoemkocts, | @opmMupyemblie
Ha3zBanus pasznenos
(ceMuHapoB) q KOMITETEHIIUU
7 cemecTp

1 CxemoTexHHUKA bynesa anre6pa. MeToapl MUHHMH3AITIH JIO- 6 IK-1
U(PPOBBIX YCTPOUCTB | TUYECKUX (PYHKIMH. MUHUMHU3ALMS MHOTO-

3HAYHBIX JIOTHUeCKUX (pyHkumid. [IpuBenenue

JoTUYeCKuX PyHKIHS K Oa3ucy.

Hroro
2 KomOuHanmoHHele | MyJabTUILIEKCOPBI, 1EMYIIBTUILIEKCOPHI U Jie- 2 ITK-1
uugposble ycTpoiicTBa |mudparopsl. [IpuoputetHsie mudpaTopsl.

Cymmaropsl, IM(ppoBbIE KOMIIAPATOPHI U Ma-

KopuTapHbIe 1eMeHThl. [Ipeobpa3zoBarenu

KOJIOB.

Uroro
3 TpurrepHblie IIpuMeHeHrne aCHHXPOHHBIX U CHHXPOHHBIX ITK-1
yCTpoiicTBa TpUITEPOB. [IpOEKTUPOBaHUE TPUTTEPHBIX

cxeM. CUeTYMKY U IeNUTEN YacToTsl. [Tpu-

MEHEHUE MapaJuIeNIbHbIX U ITOCIIEJ0BATEIb-

HBIX PETUCTPOB.

Hroro
5 Muxkpornpoueccopsl | OcHOBHbIE (PYHKIIMOHATIbHBIE Y3JIbI MUKPO- IK-1
U UX IPUMEHEHNE IIPOLECCOPOB. APXUTEKTYPbl MUKPOIIPOLIEC-

COpOB. AJITOPUTMBI JIBOMYHBIX apupmernye-

ckux onepauuidi. OCHOBHBIE THUIIBI KOMaH]{

MUKpPOIPOIIECCOPOB.

Hroro
6 TurnoBble MUKPOCXEMbI MUKPOIIPOILECCOPHBIX ITK-1
MUuKpOIIPOLIECCOPHBIE | KOMILIEKTOB. MUKPOKOHTPOJIIEPHL.
KOMILJIEKThI Taitmepsi-cuetunku. MHTEpDEiicHBIC MOTY-
UHTETPaIbHBIX CXEM. | JIH.
HHTep(l)eFCBI u Virtoro 4
uHTepdeiicHbIe
MHUKPOCXEMBI.
7 IlporpamMmmupyemsie | [IpuMeHeHNE TPOrpaMMHUPYEMBIX JIOTHYE- 2 ITK-1
JIOTHYECKHUE CKUX MHTErpajbHbIX cxeM. CHCTEMBbI aBTOMa-
WHTETpabHbIE CXEMbl | TH3UPOBAHHOTO MTPOEKTUPOBAHUS YCTPOICTB

Ha OCHOBE IIPOIPaMMUPYEMBIX JIOTHYECKUX

MHTETPAJIbHBIX CXEM

Hroro 2
Hroro 3a cemectp 24

9. CamocrosiTesqibHasi paboTa

Bunsr camoctosTensHOM paboThl, TPYIOEMKOCTh U (popMHUpyeMble KOMITETEHITNH TPECTaBICHbI B

Tabmuie 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M (JOPMHUPYEMbIE KOMIIETCHIIUN

cxem. MaTEpdeiics

ro Marepuaa

Bunasl camocrostensHor | Tpynoemkocts, | DopMupyembie

HasBanus paznenos a Py ’ PMHPY DopMBbI KOHTPOJIS
paboThI q KOMITETEHITUU
7 cemecTp

1 CxemoTexHHKa [ToaroroBka k npakTuye- 3 [K-1 KontponwsHnas pado-
U poBbIX CKHUM 3aHSTUSM, CEMHUHA- Ta, OTYET 10 UH/U-
YCTPOWCTB pam BUIyaJIbHOMY 33]1a-

IIpopaboTKa JEKIMOHHO- 3 HHIO, OquT 110 Jia-

ro Matepuana OoparopHoii paboTe,

Tect, Jx3ameH

OdopmiteHre 0TYETOB TIO 4

nabopatopHbIM paboTam

Hroro 10
2 KomOunarmonnsie | [TonroroBka k nmpaktuye- ITK-1 KonTponsnas pado-
1 poBbIe CKHUM 3aHSTUSIM, CEMHUHA- ta, OT4eT o uHIN-
ycTpoiicTBa pam BUyaJbHOMY 3a/a-

[TpopaboTka neKInOHHO- 6 HHIO, Oquf 1o 1a-

ro Matepuaia OopaTtopHoii padoTe,

Tect, DKx3ameH

OdopmiieHre 0TYETOB TI0 4

JabopaTOpHBIM paboTam

Uroro 16
3 TpurrepHblie IToaroroska K nmpaxkTuye- 6 ITK-1 KonTponbHas pabo-
yCTpOMCTBA CKUM 3aHSTHSIM, CEMHAHA- Ta, Tect, Dk3aMeH

pam

[IpopaboTka JeKInOHHO- 6

ro MaTepuasa

OdopmiteHre 0TYETOB TIO 4

nabopatopHbIM paboTam

Hroro 16
4 3anomunaromue | [logroroBka kK mpakTuye- 3 TIK-1 TecTt, Ok3aMeH
YCTpOWCTBA CKHUM 3aHSITUSIM, CEMHUHA-

pam

[TpopaboTka neKIHOHHO- 3

ro Marepuaia

Hroro
5 [ToaroroBka k mpakTuye- ITK-1 KomnokBuym, Tecr,
MuUKpOIpo1eccopsl | CKUM 3aHATUSIM, CEMUHA- OK3ameH
U UX IPUMEHEHUEe | pam

[IpopaboTka JeKIMOHHO- 6

ro MaTepuasa

Hroro 12
6 IToaroroBka K nmpaxkTu4e- 6 ITK-1 Komnoksuym, Otuer
MUuKponpoueccopH | CKUM 3aHSITHSIM, CEMUHA- o 1abopaTopHOit
bI€ KOMILIEKTEI pam pabote, Tect, Dx3a-
MHTCTPaJILHBIX [TpopaboTka JEKIIMOHHO- 6 MeH
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1 uHTEpQEehCHBIC OdopmiteHre 0TYETOB TIO 4
MHUKPOCXEMBI. nabopaTtopHbIM paboTam
Htoro 16
7 [ToaroroBka k mpakTuye- 3 TIK-1 TecTt, Ox3aMeH
[Iporpammupyemblie | CKMM 3aHATUSIM, CEMHUHA-
JIOTHYECKHUE pam
MHTCTPAILHBIC [TpopaboTka neKInOHHO- 3
XEMBI
cxe ro MaTepuasa
Htoro 6
8 MeToap! 1 [ToaroroBka k mpakTuye- [1K-1 KomnokBuym, Tecr,
cpencTBa CKHM 3aHSITHSIM, CEMHUHA- OK3aMeH
MIPOCKTUPOBAHUS pam
n(POBBIX
1 (bpov [TpopaboTka JIeKITMOHHO- 3
YCTpOUCTB. ro MaTepuasa
Htoro 6
Hroro 3a cemectp 88
ITonroroBska u cgada dK- 36 DOK3aMeH
3aMeHa
Hroro 124
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcuManbHbIN MaxkcumanbHbII
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
Konnoxksuym 20 20
Kontponwsnas padota 5 5 10
OTt4er no MHANBUAYANIb- 10 10
HOMY 33/IaHUIO
OtyeT no nabopaTopHOM 20 20
pabote
Tect 5 10
Wroro makcumym 3a nepu- 10 60 70
on
DK3aMeH 30
Hapacraromum ntorom 10 70 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeACTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
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> 90% ot MakcuManbHON cyMMBbI OamioB Ha gaty KT

Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

Ot 60% 10 69% OoT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT

N | W | &~ W

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[lepecuer cymMMBl 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle
11.3.

Tabmuua 11.3 — [lepecueT cymmbl OalIOB B TPAAUIIMOHHYIO M MEXKAYHAPOAHYIO OLIEHKY

HtoroBas cymma Oaos,

Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85 -89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpercraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (HeynoBneTBOPUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa

1. KanaGekoB, bennamun ApmakoBud. L{udpoBbie ycTpoiicTBa 1 MUKPOIPOIIECCOPHBIE CHUCTE-
MBI : YUeOHUK ISl CpEAHHMX CIeIUaIbHBIX y4eOHBbIX 3aBeacHHil cBsizu / b. A. KamabGekoB. - 2-¢ u3n.,
nepepad. u gom. - M. : l'opsuas nunus-Tenekom, 2007. - 336 c. (manmmuue B 6ubmoreke TYCVYP - 135
9K3.)

2. PycanoB Banepuit BukropoBruu. Mukpormpoueccopusie ycrpoiictsa u cucrembl (MIIVuC) :
ydueOHoe mocodue ist cTyaeHToB HanpasiaeHus 210100 "DnekTpoHruKa 1 MUKPOIJIEKTPOHUKA" CIIeIaIh -
Hoctu 210106 "IIpomeinuiennas snekrponuka” / B. B. Pycanos, M. 1O. IlleBenes ; @enepanbHOE areHT-
CTBO 10 00pa3oBaHUI0, TOMCKHII rocylapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PaJAHOAIEKTPO-
Huky, Kadenpa npomsinuieHHO#H 3mekTpoHuKH. - Tomck : TYCVYP, 2007. - 182[2] c. (Hanuuue B 6ubIM0-
Teke TYCVYP - 87 5K3.)

3. Jeunucos, Hukomnaii IIpokonbeBruy. DIIEKTpOHHKA M CXEMOTEXHHKA : ydeOHoe mocobue: B 2
y. / H. I1. lenucos, A. B. lllapanog, A. A. [llu6aes ; MunuctepctBo obpazoBanusi Poccuiickoit @enepa-
uuu, TOMCKHN roCyIapCTBEHHBINM YHUBEPCUTET CUCTEM YIIPABICHUS U PAIUOdJIEKTPOHUKHU. - Tomck : TM-
/10, 2002 - . Y. 1 : KoMIIOHEHTHI AJIEKTPOHHBIX YCTPOUCTB. CXeMOTEXHHKA ITU(MPOBBIX JICKTPOHHBIX
ycTpoiicTB. - Tomck : TMILJIO, 2002. - 234 ¢. (manuuue B oudmuoreke TYCVYP - 282 3k3.)

4. Illapamnos, Anekcanap BuktopoBud. OCHOBBI MUKPOTIIPOIIECCOPHOM TEXHUKH : y4eOHOE IMOCOo-
oue / A. B. lapanos ; TomMckuii TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS M PaUO3IEKTPO-
HukH (Tomck). - Tomck : TYCVYP, 2007. - 188 c. (Hanimuune B 6ubmmoteke TYCVYP - 160 3k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Omnamuwmii, FOpuit ®enoposuu. Ananorosas u 1udposas snekTporuka: [lomHsiii kype : Yueb-
HUK 1715 By30B / 1O. ®@. Onaguuit, O. I1. I'myaxun, A. U. I'ypos ; pen. O. I1. I'myakus. - M. : T'opstuas iam-
Hus-Tenexom, 2005. - 768 c. (Hanuuue B 6ubmorexe TYCYP - 99 3k3.)
2. VYrpiomos, Esrennii [1aBnosuu. Lugposas cxemorexHuka : Yue6Hoe nocodue st By3oB / E.
I1. YrptomoB. - 2-e u3z., nepepab. u goi. - CI16. : BXB-IlerepOypr, 2004. - 782[6] c. (Hanuuue B 6ub1mo-
teke TYCVYP - 20 3k3.)
3. bBbpammep, IOpuii Anexcanaposuu. mMnysnbcHble U LUPPOBBIE YCTPONCTBA : YUEOHMK IS
CpeIHUX clienualbHbIX yueOHbIX 3aBenenuii / 0. A. bpammep, U. H. [Tamyxk. - 7-e u3z., nepepad. u 1o1m.
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- M. : Beicmas mkona, 2003. - 352 c. (Hanuune B 6ubinorexke TYCVYP - 48 3k3.)

4. Tapacos, Unbs EBrennpeBud. Pa3pabdotka mudpoBsix ycrpoiicts Ha ocHoBe [TJIMC Xilinx® ¢
npumeHenueM s3pika VHDL / U. E. Tapacos. - M. : I'opsuas nmunus-Tenexom, 2005. - 252[4] c. (nanudue
B oubimoteke TYCVYP - 70 5k3.)

5. Jlamun, Anekcelr AnaronbeBuu. MHTepdeiicel. Boibop u peanuzamms / A. A. Jlanun. - M. :
Texnocdepa, 2005. - 167[1] c. (Hanuuue B 6nbamoreke TYCVYP - 20 3k3.)

6. Kappames ['enpux ApytioHoBud. LludpoBas syeKTpoHHKa HA MEPCOHATLHOM KOMITBIOTEpE.
Electronics Workbench u Micro-Cap / I'. A. Kapgames. - M. : T'opsiuas munaus-Tenexom, 2003. - 310[2] c.
(mammune B 6ubmmorexe TYCVYP - 51 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. IHapanos, Anekcanap BukropoBuu. Mukpoanektponuka. [{ludposas cxemorexnuka : Yueod-
Hoe mocobue / A. B. lllapano ; ®enepanbHoe areHTCTBO M0 00pa3oBaHuI0, TOMCKHIA TOCYyIapCTBEHHBIN
YHUBEPCUTET CUCTEM YIPaBJICHUS U PaguodaeKTpoHUKHU. - Tomck : TYCVYP, 2007. - 162 c. (Hanuuue B
oubmoteke TYCYP - 86 3k3.)

2. CXeMOTeXHHMKa KOMIIbIOTEPHBIX TEXHOJIOTHUH [DJIEKTpOHHBIN pecypc|: Meroaudeckue ykasza-
HUS JUIS TIpoBeneHus npaktudeckux 3ausatuid / Ozepkun . B. - 2011. 10 ¢. — Pexxum poctyna:
https://edu.tusur.ru/publications/1230 (nara oopamenus: 28.06.2019).

3. CxeMOTexHHKa KOMIBIOTEPHBIX TEXHOIOTUH [DnexTpoHHbIid pecypc]: KommbrorepHslii 1abo-
patopHblii  mpaktukym / Osepkmn J[. B. - 2012, 190 c¢. — Pexum pgocryna:
https://edu.tusur.ru/publications/1203 (mara o6pamenus: 28.06.2019).

12.3.2. YueOHO-MeTOOMYECKHE MOCOOMS 1JIs1 JIMI € OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJUI0B

Y4eOHO-MeToqMUeCKrne MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Ilpu u3y4eHUM IUCLUUIUIMHBI PEKOMEHIYETCS MCIOJb30BaTh 0a3bl NaHHBIX M MH(OpMAIH-
OHHO-CIIPaBOYHbIE cUCTeMBbI, K KOoTopeiM y TYCVYPa ectp moctyn https://lib.tusur.ru/ru/resursy/bazy-
dannyh"

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3JielaM TUCIUIUINHEI.

CornacoBaHa Ha noprane Ne 47856 11



13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopaTopust aBToMaTH3UpOBaHHOTO NpoekTrpoBanus / Jlabopatopus I'TIO

yueOHasi ayJuTOPHs TSI TPOBEACHUS 3aHATUI JICKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ui IPOBE-
JIEHUS 3aHATHI MPAKTUYECKOTo THUIIA, yuyeOHast ayIuTOpUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus Uil MPOBEICHHS 3aHATUH CEMHHAPCKOro TUIA, MOMEIIEHUE JJIS1 KypCOBOT'O MPOEKTH -
poBaHUs (BBIMOJIHEHUS KypCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYNIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJBTAllMi, TOMEIIEHUE JJIsl IPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTecTaluu, oMe-
[IEHHE I CAMOCTOSTENBHON paboThI

634050, Tomckast o6macts, T. Tomck, Jlennna npocrnexT, a. 40, 403 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- CepBep Ha 0aze kommbroTepa Intel Pentium,;

- Paboune crannuu Ha 6aze kommnerotepa Intel Core (12 mT.);

- MapkepHas nocka;

- DKpaH Juis MPOEKTOpa Ha MOJCTABKE;

- Mynstumenniinbiii npoextop TOSHIBA;

- TeneBuzop-monutop SAMSUNG;

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Acrobat Reader

— MicroCAP

— Microsoft Office

— Microsoft Windows

— Mozilla Firefox

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 11 J1adopaTopHbIX padoT

JlaGoparopusi IPOTOTUMUPOBAHUS U MUKPOTIPOIIECCOPHON TEXHUKU

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUTIA, YdeOHass ayauTOpHs IS TIPO -
BEJICHUSI 3aHATUHN Ja00paTOPHOTrO TUIIA, TOMEIIEHHE AJI1 KypCOBOIO MPOEKTUPOBAHHUS (BBIIIOJHEHUS Kyp-
COBBIX padoT), MOMEIIEHUE JIJIS TIPOBEICHHUS TPYIITOBLIX U MHAWBHUYabHBIX KOHCYIBTAIIUH

634050, Tomckas o6mactsb, T. Tomck, Jleanna npocrek, 1. 40 (MK), 201 ay.

Ornucanue UMEIIErocs 000PyIOBaHNUS:

- Ocmmnorpad GDS-806S (2 mit.);

- Uctounuk nuranus MPS-3002L (2 miT.);

- BometmeTp — 34405 (2 mT.);

- CepBep Ha 0aze kommbroTepa Intel Pentium,;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Acrobat Reader

— MicroCAP

— Microsoft Windows

— Mozilla Firefox

— OpenOftice

— Quartus Prime Lite Edition

13.1.4. MarepuajibHO-TEXHUYECKOE U MIPOrPaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSTeIbHON padoThI
Jiiss caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacts, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.
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CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas aylTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPpU MOMOIIY BUCOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaIUK B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIOJIB3YIOTCS OIIEHOYHBIE MaTepHalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1. lluppoBbIM Ha3bIBAIOT CUTHAMI 1. HEMPEPBIBHBIN 110 BPEMEHHU U IO ypoBHIO; 2. KBaHTOBaHHBII
10 ypoBHI0; 3. KBaHTOBaHHBIN 110 YPOBHIO U JUCKPETU3MPOBAHHBIN 1O BpeMeHH; 4. JMCKpeTU3NpOBaH-
HBIN 110 BpEMEHU

2. HudpoBbie cXeMBbl 110 CPABHEHHIO C aHAJIOTOBBIMU OTiaHuatoTcs: 1. [ToBbleHHON MOBTOpsieMO-
cTh10; 2. [loBpiieHHON HaaexXHOCTHIO; 3. [loHKEeHHBIM ObICTpOAelicTBUEM; 4. Bcemu nepeuncieHHbIMU
CBOMCTBAaMH.

3. Kakoe u3 nudposeix ycrpoiicte HE oTHOCHTCS K KOMOMHAIIMOHHBIM: 1. MyabTUILIEKCOD; 2. D-
Tpurrep; 3. cymmarop; 4. nmpeodpazoBareiib Koja.

4. Pe3ynbTaT KakoW JIOTUYECKON OMEpariiy paBeH JIOTMUECKOW €IWHUIIe, €CIIU XOTA Obl OJWH U3
onepaHa0B paBeH jJorndecko enunuue: 1. U; 2. U-HE; 3. NJIH; 4. Uckmrouaromee NJIN.

5. Pe3ynbraT KakoW JIOTMYECKOW OMEpaldy BCETJa paBeH JIOTMYECKOMY €AMHHULE, €CIU XOTS Obl
OJIMH U3 OorepaHaoB paBeH Joruueckor nHymo: 1. U-HE; 2. UJIU-HE; 3. HE; 4. WJIN.

6. B xakoi U3 TEXHOJOTHH JOrMYeCKMX MUKPOCXEM MPHUMEHSETCS AJIEKTPOHHBIN K04 KOMOWHU -
poBanHoro tuna 1. TTJI; 2. KMOII; 3. 9CJI; 4.12J1

7. UeM XapaKTepHU3yeTCsi MOMEXOYCTOMYMBOCTD JIOTUYECKOW MUKPOCXEMBI: 1. HaNps>KEHUEM MHUTa-
HUS; 2. MUHUMAJIBHBIM TOKOM BBIXOJQ; 3. pa3HULEN MEX1y HaNpsKEHUSIMH HU3KOIO U BBICOKOTO YPOBHSI;
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4. HaMMEHbIIEH U3 Pa3HOCTEM MEXKIYy MOPOrOBBIM HANPSKEHUEM U HAIPSKEHUEM BBICOKOTO M HHU3KOTO
YpOBHEU

8. Kakoii n3 nepeurcieHHbIX TUIIOB TPUITEPOB MOXKET HE UMETh CUHXpOHM3auuu: 1. D-tpurrep; 2.
JK-tpurrep; 3. RS-tpurrep; 4. T-rpurrep

9. Kakoii THUIT CYETYHK OJHOBPEMEHHO BBINOJHSET AeHMdpaiuio Koaa Ha BeIXone: 1. cyMMupyto-
1M 2. PEBEPCUBHBII; 3. KOJBLEBOM; 4. C MpeyCTaHOBKOM

10. Kakoii Tun noctosiHHOTO 3anoMuHaroniero ycrpoiicrea HE ucnosnbs3yercst Ay XpaHeHusl mpo-
rpamm: 1. flash; 2. ROM; 3. EEPROM; 4. PROM

11. Ha ocHOBe uero mocTpoeHbl AMHAMUYECKHUE OIEpPAaTHBHBIE 3allOMMHAIOIINE ycTpoicTBa: 1.
acMHXpOHHBIX RS-Tpurrepos; 2. D-TpurrepoB; 3. mapa3suTHBIX €MKOCTEH p-n-NEPEX00B; 4. YHUBEpPCAb-
HBIX TPUTTEPOB.

12. ApxuTekTypa MUKPOIMpPOIecCcopa, MoApa3yMeBarolas HaTuuue oOIIel mamMsTh I KOMaHa U
JTAHHBIX, Ha3bIBaeTcs: l. mpuHCcTOHCKas wiu GoH Helimana; 2. apXuTEKTypa JUIMHHBIX KOMaHI; 3. rap-
Bap/cKas; 4. Bce BapHaHThl HEBEPHBIE

13. Kakas MuHHMalbHas pa3psIHOCTh KOMaHJ XapakTepHa JJI apXUTEKTYpPbl JJIMHHBIX KOMaH/I;
1.32;2.64;3.128; 4. 256

14. CueTunk KOMaH] MpeAHA3HAYEH JUIs: 1. cyeTa KOJMYEeCTBA BHIMOJHEHHBIX KOMaHM; 2. XpaHe-
HUS CITY’)KEOHBIX TaHHBIX O pe3yJabTaTaxX BHIIOJHEHHS MOCIeIHENH KOMaH/bl; 3. XpaHeHUs aipeca TeKyei
KOMaHJIbl 4. XpaHEeHUsI aJipeca Bo3Bpara U3 MoIporpaMmbl

15. lns wero HE npumensiercst crek: 1. 11t BpEMEHHOTO XpaHEHHMsI aJipeca BO3BpaTa U3 MOIIPO-
rpaMMmBbl; 2. 1Jisi BDEMEHHOTO XpaHEHHS IEPEMEHHBIX Ha BPEMsI BBIIIOJIHEHHE MOANPOrpaMMBbl 3. it Bpe-
MEHHOT'O XpPaHEHUS M0JIb30BATEIbCKUX JAHHBIX; 4. JUIsl XpaHEHHUsI ONIEPaH/I0B, YYACTBYIOIINX B BBIMOJIHE-
HUH TEKYIIEH KOMaHbI

16. JlaHHBIE KAKOTO TUIIOBOTO PETUCTPA MCITONIB3YIOTCS KOMaH/IaMH YCIOBHOTO mepexoza 1. mo6o-
IO M3 PETUCTPOB OOIIEr0 HAa3HAYCHMS; 2. CUETUYMKA KOMAH[; 3. PErucTpa COCTOSHUS IMPOLIEccopa WM
peructpa (aro; 4.Bcex MEPEUNCICHHBIX PETUCTPOB.

17. B kakoMm ciiydae MOANpOrpaMMa MOXKET BBI3BIBATHCS anmmaparHo: l. B ciayyae BOZHUKHOBEHUS
HEIITaTHOM CUTyalluH MNP BBHITOJTHEHUN KOMaHbl; 2. B Cllydae BOSHUKHOBEHHUS BHEIIHErO COOBITHS; 3. B
ciydae cOpoca MUKpoIpoleccopa; 4. BO BCeX MEPEUNCICHHBIX CIIydasX.

18. JlocTym kK KakoMy BUIY MaMsTH MHUKPOKOHTPOJIIEpa SBJSETCS Hanbosee ObICTphIM: 1. K peru-
CTPOBOH; 2. K BHYTPEHHEH NMaMATH MTPOrpaMM 3. K SHEPrOHE3aBUCUMOM NaMATH JaHHBIX 4. K BHyTpEHHEN
ONEpPaTUBHON MaMATH

19. Hanuume kakoro ciy>keOHOTO CHTHaJla SIBJISETCS 00s3aTeNIbHBIM IS JIF0OOOTO MapaiebHOTO
uHTepderica: 1. moaTBEepKICHUS MOTYUYEHUs JaHHBIX; 2. pa3aelieHrs KOMaHa/1aHHbIX; 3. cOpoca; 4. cTpo-
OupoBaHHS

20. Kako#i u3 mepeuncaeHHbIX MOCIeA0BaTeIbHBIX HHTEP()EHCOB MMEET BOBMOKHOCTh amlmapaTHO-
ro paspemenus koHaukToB: 1. RS-485; 2. SPI; 3. CAN; 4. 12C

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
. Tumnosrie BBIXOJHBIC KaCKaJAbl JJOTHYECCKUX DJICMEHTOB.
. CraTnueckue XapakTepUCTUKH JIOTHYECKUX MHUKPOCXEM. XapaKTePUCTUKH MOMEXOYCTOMYMBO-

N —

CTH.

3. JluHaMHu4ecKkre CBOMCTBA U XapaKTEPUCTUKHU JIOTHUECKUX MUKPOCXEM.

4. Jlornueckue MUKpocxeMbl Ha ocHoBe TexHosoruu T TJII

5. Jlornuecknue MUKpOCXeMbl Ha OCHOBE TexHoaoruu JCJI

6. Jlornueckre MUKpPOCXEMBI Ha OCHOBE TexHojorun N2C

7. Jlornueckne MUKpocxeMbl Ha ocHOBE TexHoiaoruu KMOIT

8. bazoBble nornueckue pyHkuuu. Tadnuibl uctTuHHOCTU. [IpaBuiia npeoOpa3oBaHus JTOTUYECKUX
byHKIUI.

9. HopmanbHble AU3bIOHKTUBHAS U KOHBIOHKTHBHASA (OpMbI OyneBbIX QyHKUMN. [IpaBuia ckieun-
BaHUsl.

10. MunuMu3anus gsorudueckux GpyHkui npu nomoinu auarpamm Beitua u kapt KapHo.

11. OcobeHHOCTH MUHUMU3ALUHN HEAOOPECICHHBIX 1 MHOTO3HAYHBIX JIOTUYECKUX (YHKLUI.

12. Ha3nayeHue, YCTpOMCTBO M NPHUMEHEHHE MYJBTHIUIEKCOPOB. PacummpeHue pas3psmgHOCTH
MYJIbTUIUIEKCOPOB. YHUBEPCAIbHBIEC JIOTHYECKUE MOLYIN HA OCHOBE MYJIBTUILIEKCOPOB.
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13. Ha3zHaveHue, BUIBI U YCTPOUCTBO JAEMYIBTHILIEKCOPOB U nemmdpatopos. Pacmupenue pas-
PSAAHOCTHU AEMYJIBTUILIEKCOPOB U IS (PPAaTOPOB.

14. IIpuopureTHbIe MM (PATOPHI U TPEOOPA30BATENN KOTOB.

15. Anroput™ IBOMYHOTO CyMMUpOBaHus. CyMMaTOpPHI.

16. Haznauenue u ycTpoiicTBO HU(POBBIX KOMIIAPATOPOB U MAXKOPUTAPHBIX 3JIEMEHTOB.

17. YcTpoicTBO M MPUMEHEHHUE ACUHXPOHHBIX TPUTTEPOB.

18. YcrpolicTBO ¥ IPUMEHEHUE TPUITEPOB CO CTATUYECKON U AMHAMUYECKOW cHXpoHUu3anueil. T-
TPUITEPHI.

19. IlpuHIMIBI IPOEKTUPOBAHUS TPUTTEPHBIX YCTPOUCTB.

20. MHorokackagHble TPUITEPHI. YCTPOUCTBO U MPUMEHECHHE YHUBEPCAIIbHBIX TPUTTEPOB.

21. YcrpolicTBO U Ha3HAYEHNE PETUCTPOB NapajuIeIbHOTO TUIIA.

22. YCTpoHCTBO U HA3HAYEHUE PETUCTPOB MOCIEI0BATEILHOIO THIIA.

23. YcrpolicTBO Ha3HAYEHHE CYMMUPYIOIINX U BBIYUTAIOIINX IBOMYHBIX CYETYMKOB

24. YCcTpoHCTBO U HA3HAYEHUE IBOUYHO-IAECATUYHBIX CYETYMKOB. CUETUHUKH C MPEyCTAHOBKOM.

25. KonbueBbie cyeTunuku. Mcnonp30BaHNe CYETYMKOB B KAUECTBE JICTUTENICH YaCTOTHI.

26. YcrpoicTBO TUGPOBBIX JASIUTENEH YaCTOTHI C MOCTOSTHHBIM KOA((PUITMEHTOM JCIICHHUS.

27. Knaccuduxanus 3aoMUHAOMUX yCTpoiicTB. Opranu3anus J0CTymna K s4eiikaM maMsTH 3aro-
MHHAIOIIHUX YCTPOMCTB.

28. YcrpoicTBO U BUBI TOCTOSHHBIX M ONIEPATUBHBIX 3alIOMUHAIOLIUX YCTPOICTB

29. YcrpoicTBO U BUABI MEPENPOrPaAMMHUPYEMBIX TOCTOSTHHBIX 3aAIIOMUHAIOIIUX YCTPOUCTB.

30. YcrpoicTBO apupMETUKO-IOTHIECKUX YCTpoiicTB. OOpaTHBIN U JONOTHUTENBHBIA KOABI. AJl-
TOPUTM JABOMYHOIO YMHOXKECHHUS.

31. YcrpoiicTBO M Ha3HAYEHUE PErvCTPOB OOIIETO HA3HAUCHHS, CYETYMKA KOMAH M CTEKa MUKPO-
IIPOLIECCOPOB.

32. TumoBble BHIBI KOMaHJ MUKpOTpoIieccopoB. OCHOBHBIE PEXHUMBI paOOTHI MUKPOIIPOIIECCO-
pOB.

34. ApXUTEKTypbl MHUKpOIPOLECCOPOB. MeTOAbI MOBBIIIEHHUS MPOU3BOIUTEIBHOCTH MHUKPOIIPO-
LIECCOPOB.

35. TunoBble MUKPOCXEMbI MUKPOIPOIIECCOPHBIX KOMIUIEKTOB. OCOOEHHOCTH MCIIOJIB30BaHUS OJ1-
HOKpHUCTaIbHBIX OBM 1 MUKPOKOHTPOJLIEPOB.

36. YcTpoicTBO M Ha3HaUeHUE TaiiMepa. 3aaauu, pelaeMble Ipy OMOILIY TaiiMepa.

37. OcHOBHBIE XapaKTEepHbIE OCOOCHHOCTH TMapaJUICIbHBIX M MMOCIEI0BATEIbHBIX HHTEP(HEHCOB U
UHTEPPEHCHBIX MUKPOCXEM.

38. YcTpoilcTBO MOAYsl YHUBEPCAIBHOTO CUHXPOHHO-ACMHXPOHHOTO MpUEeMONEpeAaTIHKa.

39. IlocnenoBarenbHblii uHTEpdeEiic 12C.

40. IMocnenoBarenbHbIil nHTEpPEiic CAN.

41. YcrpoiicTBO M IPUMEHEHHE ITPOIPAMMHUPYEMBIX JIOTHUECKUX MATPHII.

42. YCTpoWCTBO M MPUMEHEHUE TPOrPaMMHUPYEMBIX MOJIH30BATEIEM BEHTUIIBHBIX MATPHIL.

43. CnoxxHble IPOrpaMMUpPYEMBbIE JIOTUYECKUE CXEMbI U NIPOrpaMMHpyeMasi JIOTUKAa CMEIIaHHOU
APXUTEKTYPBHI.

14.1.3. Tembl HHANBUAYAJIbHBIX 321aHUI
[TpeobpasoBatens Koaa

14.1.4. Tembl KOJJIOKBUYMOB
Turnoskle y371bl U IPUHLIHUITBL PAOOTHI MUKPOIIPOLIECCOPOB
Crangaptabie iepudepuitbie MOTYIH U HHTEP(EHCHBIE MUKPOCXEMBI.

14.1.5. Tembl KOHTPOJILHBIX padoT
Munumuzanus OyiaeBbIX QyHKINN
[TpuBenenue OyneBbIX QYHKIMH K 3aJaHHOMY 0a3ucy

14.1.6. Tembl 1a60paTOPHBIX PadoT
CnocoObl MUHUMHU3AIMH JOTHYECKUX (DYHKIUI
[IpoexTrpoBaHUE TPUITEPHBIX YCTPOUCTB
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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