MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
CxeMOTEeXHHKAa KOMIIBIOTEPHBIX TEXHOJIOTHI M MUKPOIIPOLECCOPHbIE YCTPOHCTBA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpeacTB

Hampasnennocts (nmpoduns) / cnenuanu3aius: [IpoekTupoBaHue M TEXHOJIOTUSI PAAHOIIEKTPOHHBIX
CpeacTB

dopma oOyueHUs: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 4

Cemectp: 8

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 8 cemectp Bcero Ennanner
1 Jlexknuu 54 54 JacoB
2 IIpaxTryeckue 3aHATUA 54 54 4acoB
3 JlaGopaTopHbie pabOThI 24 24 JacoB
4 Bcero aymuTopHbIX 3aHATHN 132 132 4acoB
5 CamocTosiTenbHas paboTa 48 48 4acoB
6 Bcero (06e3 sx3amena) 180 180 4acoB
7 [ToaroroBka u craya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

DK3aMeH: 8 cemecTp

Tomck 2018
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 16 or «29 » 3 2018 1

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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[. B. O3epkun

B. M. Kapaban

H. H. Kpusun

B. M. Kapaban



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

Jucnumimaa «CXeMOTEeXHUKA KOMITBIOTEPHBIX TEXHOJIOTHI W MHKPOIPOLIECCOPHBIE YCTPOICTBA
(b1.B.O1.13) otHOCUTCH K 670Ky 1 (BapuaTHUBHAs 4acTh).

[TpenmecTBYIOMMMH JAUCHUIUTHHAMH, (OPMHUPYIOIIMMHA HadaJbHBIC 3HAHUS, SBISIOTCS: WHTe-
rpajbHbIe YCTPOUCTBA PAAHOINEKTPOHUKH, CXEMO- U CUCTEMOTEXHHUKA AIIEKTPOHHBIX CPEICTB, TeopeTu-
YEeCKHE OCHOBBI AIEKTPOTEXHHUKH, TeOpeTHIeCKrne OCHOBBI JICKTPOTEXHUKH 2.

[TocnenyromumMu TUCHUIUIMHAMEU SBIISIOTCS: 3allUTa BHIMTYCKHON KBalTW(UKAIIMOHHOW pabOTHI,
BKJTIOYAs! TIOATOTOBKY K MPOIEAype 3aIUTHI U MPOLEAYPY 3aluThl, [IpennuuioMnas mpakTika.

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. O0beM JMCHUIIMHBI M BUbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUIUINHBI COCTaBIsIET 6.0 3aUeTHBIX €IMHUIIBI U IIPECTaBIeHa B TaOIu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

8 cemecTp

AyrmutopHsble 3aHATHS (BCETO) 132 132
Jlexknuu 54 54
[IpakTHueckue 3aHATHUS 54 54
JlaGopaTtopHbIe pabOThI 24 24
CamocrosiTenpHas paboTa (Bcero) 48 48
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 8 8
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 20 20
IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 20 20
Bcero (6e3 ax3amena) 180 180
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TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast Tpy1I0€MKOCTb, 4 216 216
3aueTHnie EquHAIIBL 6.0 6.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3AaHATHHA
Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.

Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

> ]
= 3 - 2§
) o 3 ; g g =
- ) Q g S 2 >~ 5
HazBanus pa3aenoB IUCHUIUIMHBI < © o, e, o 9 S =
O i . . e = )
= < Q = o 0 2 E
S, E < o o & =
= = o M8 s ¢
8 cemecTp
1 CxeMoTexHHUKa IIU(PPOBBIX YCTPOHUCTB 4 16 6 4 30 IIK-1
2 KoMmOHnHamoHHbIe IU(PPOBBIE YCTPOI- 12 8 10 10 40 | IIK-1
CTBa
3 TpurrepHble yCTpOCTBA 10 6 4 10 30 |TIK-1
4 3anomMuHaloIIMe yCTPONUCTBA 4 0 4 12 |TIK-1
5 Mukporpoueccopbl 1 UX IPUMEHEHUE 6 0 20 |IIK-1
6 MuKpoInpoIecCopHble KOMIUIEKTHI HH- 10 6 4 8 28  |TIK-1
TerpanbHbIX cxeM. HTepdeiickl u nnTep-
(eiicHbIe MUKPOCXEMBI.
7 IIporpaMMupyeMble JIOTUYECKUE UHTE- 4 4 0 2 10 |IIK-1
rpajJbHbIE CXEMBI
8 MeTo/ibl U cpeACcTBa NPOESKTUPOBAHUS 4 4 0 2 10 |TIK-1
UM(pPOBBIX YCTPOICTB.
Wroro 3a cemectp 54 54 24 48 180
Hroro 54 54 24 48 180
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z £
3 > 5
Z 2 5
HazBanus pa3znenos ConeprkaHue pas3ienoB JUCIUILIUHBI 110 JIEKIHUIM z 7 &5
o E
X 2 3
a o g
= o
8 cemecTp
1 CxemorexHuka OCHOBHBIE JJOTHYECKHE DIIEMEHTEI. THIIBI BBIXOMHBIX 4 TIK-1
U POBBIX YCTPOUCTB KackaJloB UPpoBbIXdieMeHTOoB. [TomMexoycToiun-
BOCTh LM(POBBIX 37eMeHTOB. [lepenaua curuaaos B
M(pPOBBIX y3J71aX HYCTPOMCTBAX
Hroro 4
2 KoMOHuHamoHHbIE OcHoBBI OyneBO# anredpsl 1 MUHUMU3AIMS JIOTHYe- 12 |IIK-1
uugposble ycTpoiictBa | ckux (pynkuuii. [IpeoOpazoBarenu konoB. MynbTu-
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TJIEKCOPBI, IEMYIIBTUILIIEKCOPHI U AN (PATOPHI.

[Tpuopurernsie mmdparopsr. Cymmaropsl, iudpobie

KOMIIapaTopbl 1 MaXKOPUTAPHBIE JIEMEHTHI.

Hroro 12
3 TpurrepHblie Knaccudukarus tpurrepos. CxeMoTeXHUKA TPUTTEP- 10 |IIK-1
YCTPOKCTBA HBIX YCTpOUCTB. [IpuMeHeHne TPUTTEPOB B CXEMaX

BBOZIa-BbIBOJIa M CUHXPOHU3ALUH JIOTHYECKUX CUTHA-

70B. Peructpel nocienoBareabHOroO U MapaieabHOro

tuna. C4eTYNKH U JenuTenu yacTotsl. [Ipoekrnposa-

HUE TPUTTEPHBIX YCTPOICTB.

Hroro 10
4 3anoMuHaroIMe Knaccudukanus. OCHOBHBIE CTPYKTYPBI 3aIlIOMHUHA0- 4 IIK-1
YCTPOWCTBA IUX ycTpoicTB. OnepaTuBHbIE 3alIOMUHAIOIINE

ycTpoicTBO. [loCTOSIHHBIEC 3aITOMUHAIOIIUE YCTPOMl-

ctBa Tunna ROM(M), PROM, EPROM, EEPROM,

Gbm1I-naMaTh

Hroro
5 Mukponpoueccopsl 1 | OCHOBHBIE (D)YHKIIMOHAIBHBIE Y3JIbl U APXUTEKTYPHI [IK-1
WX IPUMEHEHHE MHUKpOTpoIieccopoB. Pexumbl paboThI U TUIIOBBIE KO-

MaH/1bl MUKPOIIPOLIECCOPOB.

Hroro
6 Muxkponpoueccopasle | MUKponpoI1iecCOpHble KOMIUIEKTbI MHTETPAIbHBIX 10 |IIK-1
KOMILJIEKTBI cxeM. CTpykTypa U (QyHKIIHOHUPOBAHHE MUKPOIIPO-
MHTETPAIBHBIX CXEM. LIECCOPHOM CUCTEMBI. MUKPO-KOHTPOJUIEPHI. YIIpaB-
Hutepdetice n JICHWE aMAThIO0 U BHEITHUMHM ycTporicTBaMu. [Toce-
uHTep(delicHbIC JIOBaTENIbHBIE U MMapaJljieNIbHbIe HHTepeich 0OMeHa
MHUKPOCXEMBI. 1 uHTep(helCHbIE MUKPOCXEMBI.

Hroro 10
7 IIporpaMmMmupyemsble [IporpamMmmupyemele goruueckue Marpuibl. CXeMsl ¢ IIK-1
JIOTHYECKHUE MIPOrpaMMHUPYEMBIM BBIXOTHBIM Oydepom. [Iporpam-
UHTETPaJIbHBIE CXEMBI MHUpPYEMBIE N10JIb30BATEIEM BEHTUIIbHBIE MAaTPHULIBI

(FPGA).CnoxHble mporpaMMHpyeMble JIOTHYeCKUe

cxembl (CPLD) u CBUC nporpammupyemoi JIOTHKu

cmemannoil apxurektypsl (FLEX u np.). CBUC npo-

IrpaMMHUPYEMOM JIOTUKHU THIIA «CUCTEMA HA KPUCTAJI-

ae.

Hroro
8 MeTtozpsl 1 cpencTBa MeTo/bl MPOEKTUPOBAHUS ITU(DPOBBIX U MUKPOIIPO- IIK-1
IPOEKTUPOBAHUS LIECCOPHBIX ycTpoiicTB. CpeacTBa aBTOMaTU3UPOBAH-
UG POBBIX YCTPOICTB. HOTO MPOEKTUPOBaHUS U(DPOBBIX cxeM. MeTobl u

CPEICTBA OTIIAJAKU MUKPOIIPOLIECCOPHBIX CUCTEM.

Hroro 4
Hroro 3a cemectp 54

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecrieynBaeMbIMH (MOCJIEAYIONIUMH) TUCHUIIHHAMU
Paznmensl TUCIUIUIMHBI M MEXAUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBIEHBI B TabmuIe 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCHUTUTHHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne paznenoB qaHHOM AMCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
HanMeHOBaHKE TUCIUILINH n3yuyeHre 00eceunBaoOIX U 00eCeYnBaeMbIX JUCHUILUINH

1 2 3 4 5 6 7 8

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 UnrerpanbHble ycTpoiicTBa pa-

+ - +
JIMO3JIEKTPOHUKH

2 CxeMo0- ¥ CUCTEMOTEXHHUKA n . N N N L N N
AJIEKTPOHHBIX CPEICTB

3 TeopeTnueckue OCHOBBI AJIEK- N n N N N L N N
TPOTEXHUKU

4 TeopeTruecKknue OCHOBBI JIEK- N 4 N N N N N N

TPOTEXHUKH 2

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 3amuTa BBIMYCKHOM KBaU(DH-
KallMOHHOM pa0OoThI, BKIIIOYAs

+ + + + + + + +
MOJITOTOBKY K MPOIIETypE 3alllH-

ThI ¥ TIPOIIEAYPY 3AIIUATHI

2 IIpepaumuioMHas mpakTHKa + + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHA
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIUHBI, U BUOB 3aHS -

TAN
§ Bunwl 3austuit
: z ~
o S
0} <
& 2 o 8 S DOpMBI KOHTPOJISI
= = : S 2
S & S &)
ba =
[K-1 + + + + KonTponbHas pabota, OT-
YeT [0 UHIUBUYaTbHOMY
3aJaHuio, Jk3ameH, Komro-
kBuyM, OTuer no nadopa-
TopHO# pabote, Tect

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeaeHO B Tabmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paToOpHBIX padboT

HazBanus paznenos HaunmenoBanue mabopatopHbIX padoT

TpynoeMkocCTsb,
q
dopmupyembie
KOMIIETEHIIUN

8 cemecTp

(o)

1 CxemoTexHUKa CrocoObl MUHUMHU3AIINH JIOTHYECKUX (PYHKITHI IK-1
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U (POBBIX YCTPOUCTB Hroro
2 KomOuHAIIHOHHEIE MuHUMHA3aLIHSI MHOTO3HAUYHbBIX U HEJOOIIPEIETEHHBIX TIK-1
u(dpoBbIC YCTPOCTBA | QYHKIIUN
YHHBepcanbHbIE TIOTUMYECKUE YCTPOMCTBA HA OCHOBE 4
MYJIbTUILIEKCOPOB
Hroro 10
3 TpurrepHblie [IpoexTupoBaHUE TPUITEPHBIX YCTPOUCTB IK-1
CTpoiicTBa
yerp Hroro
6 MukpornponeccopHble | AnmaparHasi peaau3aius MocjieI0BaTeIbHbIX HHTEP- IK-1
KOMITJICKTBI Geticos.
WHT bHb .
€rpa/IbHBIX CXeM Wroro 4
Wutepodeiico! u
uHTepdeicHble
MUKPOCXEMBI.
Hroro 3a cemectp 24
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpuBeeHO B Tabmuie 8.1.
Tabmuma 8.1 — HaumeHOBaHME IPAKTHUYECKHUX 3aHATHH (CEMHHAPOB)
8 A
= 2 E
3 = =
= 2 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o) S B
X g8 =
a e g
= S
8 cemecTp
1 CxemoTexHHuKa bazoBrle Jornueckue 3mneMeHThl. THIIBI BRIXOIHBIX 4 TIK-1
U(POBBIX YCTPONCTB KaCKaJI0B LIU(PPOBBIX 3JIEMEHTOB.
bynea anrebpa. MeToapl MUHUMH3AITUHN JIOTHYECKUX 12
¢byHKIMH. MUHUMHA3AIMsT MHOTO3HAYHBIX JIOTHYECKUX
¢dbynaknwmii. [TpuBenenue norunyeckux GyHKIUS K 6a3u-
cy.
Hroro 16
2 KomOuHamoHHbIe MybTHILIEKCOPHI, 1EMYIbTUILUIEKCOPHI U Aemn(paTo- [IK-1
uugposbie ycTpoiictBa | pbl. [Ipuoputetnsie mudparopsl. Cymmaropsl, nud-
POBBIE KOMITAPATOPHI U MAKOPUTAPHBIC ATIEMEHTHI.
IIpeobpazoBatenu KOIOB.
Hroro
3 TpurrepHble IIpuMeHeHne aCHHXPOHHBIX U CHHXPOHHBIX TPUITE- 6 IK-1
YCTPOKCTBA poB. IIpoekTrpoBanue TpurrepHsix cxeM. CueTUMKU U
nenuTeny 4acTotel. [I[puMeHeHne napauiebHbIX U
MOCJIEI0BATENBHBIX PETUCTPOB.
Hroro
4 3anoMuHaroue OcCHOBHBIE CTPYKTYpPBI U IPUMEHEHHUE 3aTIOMUHAIO- 4 IIK-1
yCTpOMCTBA [IUX YCTPOUCTB. YBEIWYEHHE PA3PSATHOCTH 3aIIOMU-
HAIOIIMX YCTPOUCTB.
Uroro 4
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5 Muxkpornpomneccopbl 1 | OCHOBHBIC (DYHKIIMOHAJILHBIE Y3JIBI MUKPOTIPOIIECCO- 6 IIK-1
UX NIPUMEHEHNE POB. ApXUTEKTYpbl MUKPOIIPOLIECCOPOB. AJITOPUTMBI

JBOUYHBIX apupmeTHueckux onepaunuit. OCHOBHbIE

TUIBI KOMaH]] MUKPOIIPOLIECCOPOB.

Hroro 6
6 Muxponporneccopssie | THUIIOBBIE MUKPOCXEMBI MUKPOITPOLIECCOPHBIX 6 [IK-1
KOMIIJIEKTBI KOMIIJIEKTOB. MUKPOKOHTpOJUIEpHL. TaliMephl-cueTun-
MHTETPAIIBHBIX CXEM. ku. UnTepdeiicubie Momynu.
I/IHTep(I)efICLI " Hroro 6
uHTepdeicHble
MHUKPOCXEMBI.
7 IlporpaMmmupyemsle [IpuMeHeHne porpaMMHUPYEMBIX JIOTHYECKUX UHTE- 4 [IK-1
JIOTHYECKHUE rpajbHbIX cxeM. CHCTEMbl aBTOMAaTU3UPOBAHHOTO
HUHTETpabHbIE CXEMbI IIPOEKTUPOBAHUS YCTPOICTB HA OCHOBE IPOTrPAMMU-

PYEMBIX JIOTHUECKUX UHTETPAJIBHBIX CXEM

Hroro
8 Metoapb! u cpencTBa CucremMpl aBTOMaTU3UPOBAHHOTO ITPOEKTUPOBAHUS IK-1
IIPOEKTUPOBAHUS HU(PPOBBIX YCTPOUCTB.
IU(PPOBBIX YCTPOUCTB. Wroro 4
Hroro 3a cemectp 54

9. CamocrosiTesqibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETECHIHH
3 3 g
: | i3
Bunrr camocTosaTensHON & >~ ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
X g =
e e 2
= S
8 cemecTp
1 CxemoTrexHuKa IToaroroBka K mpaxkTuye- 1 IIK-1 KonTposnbHhas pabota, OT-
IU(PPOBBIX YCTPOMCTB CKUM 3aHSITHUSM, CEMUHA- 4eT 10 UHIUBUAYATEHOMY
pam 3aganuto, Otuer no jabdo-
[TpopaboTka JIEKIIMOHHOTO 1 gaTop HOH pabore, Tecr,
Marepuaia K3aMeH
OdopmieHre 0T4eTOB 110 2
naboparopHbeIM paboTam
Hroro
2 KomOuHaImoHHbIE [ToaroroBka k mpakTuue- [IK-1 Kontponsnas padora, OT-
U poBbIE YCTPOIicTBA CKHUM 3aHATUSAM, CEMUHA- YeT 10 UHIUBUAYAIbHOMY
pam 3amannro, OtueT 1o j1adbo-
[IpopaboTka ITeKIIHOHHOTO 4 gaTopHOH pabore, Tecr,
MaTepuana K3aMeH
OdopmieHre 0TYETOB 10 2
JabopaToOpHBIM paboTam
Hroro 10
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3 Tpurrepubie ycTpoiicTsa | [lonroroBka K npakTuye- 4 | IIK-1 KontpomnpHas pabdora,
CKUM 3aHSTHAM, CCMHMHA- Tect, Dx3amen
pam
[IpopaboTka JIeKIIMOHHOTO 4
MaTepuana
OdopmiteHre 0TIETOB TIO 2
nabopaTopHBIM paboTam
Hroro 10
4 3anoMuHarome IToaroroBka K nmpaxkTu4e- IK-1 Tect, Ox3ameH
yCcTpoiicTBa CKUM 3aHSATHUSAM, CEMUHA-
pam
[TpopaboTka JIEKITMOHHOTO 2
Matepuaia
Hroro
5 Muxkpornpoueccopel 1 |Iloaroroska k nmpakruye- [IK-1 Komnoksuywm, Tect, Ok3a-
UX IPUMEHEHUE CKHMM 3aHSTUSAM, CEMHUHA- MEH
pam
[IpopaboTka JIeKIIMOHHOTO 4
MaTepuana
UTtoro 8
6 Mukponpoueccopusle | Ilogroroska k npakruue- 3 |IIK-1 Komnoksuym, Otuet no
KOMIUICKTBI CKHM 3aHSATHSAM, CEMHHA- nmabopaTopHoOi padore,
WHTETPAJIbHBIX CXEM. pam TecT, Dk3ameH
Hut WCBI B
ep(bev ¢ [TpopaboTka JIEKIIMOHHOTO 3
uHTepdeiicHbIe Marepuaa
MHKPOCXEMBI.
OdopmieHne 0T4ETOB IO 2
nabopaTopHBIM paboTam
Hroro 8
7 IIporpamMmmupyembie [ToaroroBka k mpakThye- 1 IK-1 Tecrt, Dx3ameH
JIOTUYECKHUE CKHMM 3aHSTUSAM, CEMHHA-
WHTETPAIbHBIC CXEMBI pam
[IpopaboTka TeKIHOHHOTO 1
MaTepuaina
UTtoro 2
8 Metozpl U cpencTBa [ToaroroBka k mpakTuye- 1 TIK-1 KomnokBuym, Tect, Ok3a-
MIPOCKTUPOBAHUS CKHM 3aHSTUSAM, CEMHHA- MEH
UG POBBIX YCTPOICTB. pam
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
Utoro 2
Hroro 3a cemectp 48
IloaroroBka u caaya dK3a- 36 OK3aMeH
MeEHa
Hroro 84
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10. KypcoBasi paGoTa (IpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI] cemecTpa
8 cemecTp
Komnoksuym 20 20
KonTpomasnas padota 5 5 10
OTyer no MHIUBUAYATb- 10 10
HOMY 3aIaHUIO0
Otuer no nmaboparopHoit 20 20
pabote
Tect 5 5 10
Wroro makcumyM 3a nepu- 10 60 70
on
DK3aMeH 30
Hapacratomum nurorom 10 70 70 100
11.2. Ilepecyer 02/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet 0amIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpEACTaBeH B Tadymie 11.2.
Tabmuua 11.2 — [lepecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
bayuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% no 89% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 4
Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OajIoB B TPAAMLIMOHHYIO M MEXYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabIuLe

11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBineTBOpHUTEIBHO)

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HoCpeAcTEeHHO)

2 (HeylOBJIETBOPUTEIHHO)

(ne

Hwuxe 60 6ayuios

F (HeynoBIEeTBOPUTENBHO)
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3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa

1. KanaGekoB, bennamun ApmakoBud. [{udpoBbie ycTpoiicTBa 1 MUKPOIPOIIECCOPHBIE CHUCTE-
MBI : YUeOHUK JUIsl CpEAHHMX CIEIUabHBIX y4eOHBbIX 3aBeacHHi cBsizu / b. A. KamabGekos. - 2-e u3n.,
nepepad. u jgom. - M. : I'opsuast muaus-Tenekom, 2007. - 336 c. (manmmuue B 6ubmoreke TYCVYP - 135
9K3.)

2. PycanoB Banepuit BuxkropoBnu. Muxkpormpoueccopubie ycrpoiictsa u cucrembl (MIITVuC) :
ydueOHOe mocooue utst cTyneHToB HanpasiaeHus 210100 "DnekTpoHnKa 1 MUKPOIJIEKTPOHUKA" CIIEIIaTh -
Hoctu 210106 "TIpomeinienHas snekrponuka” / B. B. Pycanos, M. 1O. IlleBenes ; @enepanbHOE areHT-
CTBO 1O 00pa3oBaHUI0, TOMCKHII rOCyIapCTBEHHBIM YHUBEPCUTET CHUCTEM YIPABICHUS U PAJAMOIIEKTPO-
HukHy, Kadenpa npomsinienHoi snekTpoHuku. - Tomck : TYCVYP, 2007. - 182[2] c. (Hannuue B 6ubamo-
Teke TYCVYP - 87 9K3.)

3. [enucos, Huxkomaii [IpokonseBrud. DIEKTPOHUKA U CXEMOTEXHHUKA : ydeOHOe mocodue: B 2
y. / H. I1. lenucos, A. B. lllapanog, A. A. [llu6aes ; MunuctepctBo obpazoBanusi Poccuiickoit denepa-
uuu, TOMCKHN roCyIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIEHUS U PAIUOdJIEKTPOHUKH. - Tomck : TM-
/10, 2002 - . Y. 1 : KoMIIOHEHTHI AJIEKTPOHHBIX YCTPOUCTB. CXeMOTeXHHKA ITU(MPOBBIX JICKTPOHHBIX
ycTpoicts. - Tomck : TMIIZIO, 2002. - 234 ¢. (nanuuue B Oubimotexke TYCYP - 282 7k3.)

4. IllapamoB, Anekcanap BuktopoBud. OCHOBBI MUKPOTIPOIIECCOPHOM TEXHUKH : Y4eOHOE IMOCOo-
oue / A. B. lapanos ; ToMckuii TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS M PaTUOIIEKTPO-
HukH (Tomck). - Tomck : TYCVYP, 2007. - 188 c. (Hanmmune B 6udmoteke TYCVYP - 160 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Omnanuwmii, FOpuit ®enoposuy. Ananorosas u uudposas nekrpoHuka: Ilomnslii kype : Yueb-
HUK g By3oB / FO. @. Onaguwmii, O. I1. I'mynkun, A. W. I'ypos ; pen. O. I1. I'myakun. - M. : Topstaast -
Husi-Tenekom, 2005. - 768 c. (Hanmuue B 6ubmmotexke TYCYP - 99 5k3.)

2. VYrpromos, Esrennii [TaBnosuu. [{udpoas cxemorexnuka : YueObHoe nmocodue s By30B / E.
I1. YrpromoB. - 2-e u3n., nepepad. u gom. - CII6. : BXB-IlerepOypr, 2004. - 782[6] c. (Hanuuue B 6u0IHO -
teke TYCVYP - 20 5k3.)

3. bpammep, KOpuit AnexcanapoBuu. VMmynbcHblE U IUQPPOBBIE YCTpOicTBa : YUeOHUK s
CpPEeIHHX CIleMaNIbHBIX yueOHbIX 3aBeacHui / FO. A. bpammep, U. H. Ilamyk. - 7-e uzn., nepepad. u AorI.
- M. : Beicmas mkona, 2003. - 352 c. (mHanuune B 6ubnrorexke TYCVYP - 48 3k3.)

4. Tapacos, Unbs EBrenpeBud. Pa3pabotka mudpoBsix ycrpoiicts Ha ocHoBe [IJIMC Xilinx® ¢
npumeHenueM s3pika VHDL / U. E. Tapacos. - M. : I'opsuas nunus-Tenexom, 2005. - 252[4] c. (nanuuue
B ouoimoteke TYCVYP - 70 3k3.)

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 I'enpux ApytrioHoBud. LludpoBas syekTpoHHKa Ha NMEPCOHATBFHOM KOMITBIOTEpE.
Electronics Workbench u Micro-Cap / I'. A. Kapgames. - M. : T'opsiuas munaus-Tenexom, 2003. - 310[2] c.
(mammune B 6ubmmorexke TYCVYP - 51 2k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

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 TOCyIapCTBEHHBIN
YHUBEPCUTET CUCTEM YIPaBJICHHUS U PaguodaeKTpoHUKU. - Tomck : TYCVYP, 2007. - 162 c. (Hanuuue B
oubmoteke TYCYP - 86 3k3.)

2. CxeMOTEeXHHMKa KOMIIBIOTEPHBIX TEXHOJOTUH: MeTtoauueckue yka3aHHUs Jid MPOBEICHUS
npakTruecknx 3aHatuét / Ozepkwn 1. B. - 2011. 10 c. [Dnekrponnsiii pecypc] - Pexxum mocrtyma:
https://edu.tusur.ru/publications/1230 (nara obpamenus: 19.06.2018).

3. CxeMOTeXHHKa KOMIIBIOTEPHBIX TEXHOJIOTHI: KOMIbIOTEpHBIH J1a00paTOPHBIA MpPaKTHKYM /
Ozepkun JI. B. - 2012, 190 c. [Onekrponueii pecypc] - Pexum  goctyna:
https://edu.tusur.ru/publications/1203 (mara o6pamenus: 19.06.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IlpoeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALHOHHBbIE CIIPABOYHbIE CHCTEMbI
1. O6pa3zoBarenbubiii moptan yauBepcuteTa (http://lib/tusur.ru, http://edu/tusur.ru), snexkrpoH-
HbIe HH(POPMAIIMOHHO-CTIpaBoYHbIe pecypehl kadenpsr KUITP

13. MartepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHnmne

13.1. O6uue TpedGoOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY o0ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIIMOHHBIM pa3ieiaM JTUCIUIUINHEI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M MIPOrpaMMHOe o0ecredeHne 1 NPAKTHYEeCKUX 3aHATHI

JlaGoparopusi aBTOMaTU3UPOBAaHHOTO NpoekTupoBanus / Jlaboparopus ['TIO

yueOHasi ayJUTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHHS 3aHATHI MPAKTUIECKOTO TUIA, ydeOHas ayIuTOpHS I IPOBEICHHS 3aHATHI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJis IPOBEICHHsS 3aHSATUI CEMMHAPCKOro TUIA, MOMEIIEHUE AJIs1 KypCOBOTO MPOEKTH -
poBaHUS (BBIMOJIHEHHSI KYPCOBBIX Pa0OT), IOMEIIEHHE IJIsi IPOBEACHUS TPYIIIOBBIX H WHIWBUIYAIBHBIX
KOHCYJbTAllUM, OMEIEHUE JJIsl TPOBEACHUS TEKYILEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu, oMe-
HICHUE JUTSI CAMOCTOSTEIIBHON paboThI

634050, Tomckas o6nacts, T. Tomck, Jlennna npocnexr, a. 40, 403 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- Cepaep Ha 6a3e kommnbrotepa Intel Pentium;

- Paboune cranmn Ha 6a3ze kommbrotepa Intel Core (12 mmrt.);

- MapkepHas 10cKa;

- DKpaH [Tt TPOEKTOpa Ha TOJ/ICTABKE,

- Mynstumenniinbiii npoextop TOSHIBA;

- TeneBuzop-monutop SAMSUNG;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoH MeOenu;

- Pabouee mecto npenoaBares.

[TporpamMHOe obecnieueHue:

— MicroCAP

— Microsoft Office

— Microsoft Windows
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13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

JlaGoparopust IPOTOTUMIMPOBAHUS U MUKPOTIPOIIECCOPHON TEXHUKU

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayaAuTOpHs IS TIPO -
BEJICHUSI 3aHATUHN Ja00paTOPHOTrO TUIIA, TOMEIIEHHE AJIi KypCOBOIO MPOEKTUPOBAHUS (BBIIOJHEHUS Kyp-
COBBIX padoT), MOMEIIEHUE JIJIS TIPOBEICHHUS TPYIITOBLIX U MHAUBHUYaTbHBIX KOHCYIBTAIIUH

634050, Tomckast o6mactsb, T. Tomck, Jleanna npocrek, 1. 40 (MK), 201 ayx.

Ornucanmne UMEIIErocs 000PyIOBaHHUS:

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

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

- BometmeTp — 34405 (2 mT.);

- CepBep Ha 0aze kommbroTepa Intel Pentium,;

- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— Acrobat Reader

— MicroCAP

— Microsoft Windows

— Mozilla Firefox

— OpenOftice

— Quartus Prime Lite Edition

13.1.4. MarepuajibHO-TEXHUYECKOE U MIPOrPaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeIbHOI padoThI
Jiiss caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIJIACCHI),
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 obmacTh, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'Tw. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYCHBI K ceTu «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopMalOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEelMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydaroryecs: ¢ HapylIEeHHEM ClIyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHON JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
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JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WX Cllaiija Ha SKpaHe) IpH MOMOIIY BUACOYBEIHUHUTENEH 11 KOM(DOPTHOTO MpoCcMOTpa.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3yIOTCSl aJbTEepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINY U APYTHE TEXHUUECKUE CPEACTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3alu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3a1aHus

1. lludpoBbIM HA3BIBAIOT CUTHAT |. HEMPEPBIBHBIN 1O BPEMEHHU U MO ypOBHIO; 2. KBaHTOBaHHBII
10 ypoBHIO; 3. KBaHTOBaHHBIN IO YPOBHIO M AUCKPETU3UPOBAHHBIN MO BpeMeHH; 4. JIMCKpeTU3NpOBaH -
HBIM 110 BpEMEHU

2. [udpoBeie CXEMBI 10 CPAaBHEHUIO C aHAJIOTOBBIMU oTiinyatoTcs: 1. [loBwImeHHON MOBTOPSIEMO -
cTbto; 2. [loBbIlIeHHOM Haze)kHOCTHIO; 3. [loHMmKeHHBIM OBICTpOeiicTBUEM; 4. Bcemu nepeuncieHHbIMU
CBOMCTBAMH.

3. Kakoe u3 mudpoBbix ycrpoiicts HE oTHOCHTCS K KOMOMHAIMOHHBIM: 1. MynbTHIIIEKCOp; 2. D-
Tpurrep; 3. cymmatop; 4. npeoOpa3oBareib Koja.

4. Pe3ynbTaT Kakoil JIOTUYECKOW OMEpaldy paBeH JOTHYECKOH €IWHUIIE, €CIH XOTs Obl OJWH M3
onepaHJ0B paBeH Jiornueckon equnuiie: 1. U; 2. U-HE; 3. UJIU; 4. Uckmovaromee NJIN.

5. Pe3ynbraT Kakoil JIOrHYecKoi omnepanuy BCErJa paBeH JIOTMYECKOMY €IWHUIIE, €CIH XOTS Obl
OJIMH U3 OINepaHIoB paBeH jornyeckor nymo: 1. U-HE; 2. UJIN-HE; 3. HE; 4. NJIN.

6. B xakoil W3 TEXHOJOTHI JOTHYECKUX MHUKPOCXEM MPUMEHSETCS AJIEKTPOHHBIN KIII0Y KOMOWHU -
poBanHoro tuna 1. TTJI; 2. KMOII; 3. 9CJI; 4. 12J1

7. Uem XapaKTepu3yeTcsl IOMEXOYCTOMYMBOCTD JIOTUUECKOM MUKPOCXEMBI: 1. HalpsiKEHUEM MUTa-
HUS; 2. MUHUMAJIbHBIM TOKOM BBIXO/Ia; 3. pa3HHUIIEH MEXKy HANPSHKEHUSIMA HU3KOTO U BBICOKOTO YPOBHS;
4. HauMEHbIIEH U3 Pa3HOCTEN MEXKy MOPOTOBBIM HAIPSKEHHUEM U HAIPSKEHUEM BBICOKOTO M HU3KOTO
YPOBHEM

8. Kakoil u3 nepeurcieHHbIX TUIIOB TPUITEPOB MOXKET HE UMETh CUHXpOHU3auuu: 1. D-tpurrep; 2.
JK-tpurrep; 3. RS-tpurrep; 4. T-tpurrep

9. Kakoii TuI cueT4uk OJHOBPEMEHHO BBHITIONHSET ACMIU(PAINIO KOJIa Ha BBIXOAE: 1. CyMMUpYIO-
IIUI; 2. pEBEPCUBHBIN; 3. KONBLEBOM; 4. C IPEyCTaHOBKOU

10. Kakoii Tun noctosiHHOTO 3anoMuHaroniero ycrpoiicrsa HE ucnone3yercst ajis XpaHeHust mpo-
rpamm: 1. flash; 2. ROM; 3. EEPROM; 4. PROM

11. Ha ocHOBe uero mocTpoeHbl AMHAMUYECKHUE ONEpPATHBHBIE 3allOMMHAIOIINE ycTpoicTBa: 1.
acCMHXpPOHHBIX RS-Tpurrepos; 2. D-Tpurrepos; 3. napa3uTHBIX EMKOCTEN pP-n-NEPEXOJ0B; 4. yHUBEPCAb-
HBIX TPUITEPOB.

12. ApxuTekTypa MHUKPOMPOIECcCcopa, MOoApa3yMeBarolas HaTudue oOIIeH mamMsaTH I KOMaHI U
JMaHHBIX, Ha3bIBaeTcs: |. mpuHCcTOHCKas wiu GoH Helimana; 2. apXuTeKTypa JUIMHHBIX KOMaHI; 3. rap-
Bap/cKas; 4. Bce BapHaHThl HEBEPHBIE

13. Kakas MUHHUMalbHas pa3psaAHOCTh KOMaHJ XapakTepHa AJIs apXUTEKTYpPbl JJIMHHBIX KOMaH/I;
1.32;2.64;3.128; 4. 256

14. CueTunk KOMaH] MpeAHA3HAYEH JUIs: |. cueTa KOJMYEeCTBA BHINOJHEHHBIX KOMaHM; 2. XpaHe-
HUS CITY’)K€OHBIX TaHHBIX O pe3yJabTaTaxX BHIIOJHEHHS MOCIeIHENH KOMaH/bl; 3. XpaHEeHUs ajpeca TeKyei
KOMaHJIbl 4. XpaHEeHHsI aJipeca Bo3Bpara U3 MoIpOrpaMMbl

15. lns wero HE npumensiercst crek: 1. 11t BpEMEHHOTO XpaHEHHMsI aJipeca BO3BpaTa M3 MOIIPO-
rpaMMmBbl; 2. 1Jisi BDEMEHHOTO XpaHEHUs IEPEMEHHBIX Ha BPEMsI BBIIIOJIHEHHE MOANPOrpaMMBbl 3. it Bpe-
MEHHOT'O XpaHEHMS MOJIb30BATEIbCKUX JAHHBIX; 4. JUIsl XpaHEHHUsI ONIEPaH/I0B, YYACTBYIOIINX B BBINIOJIHE-
HUH TEKYIIEH KOMaH/IbI

16. JlaHHBIE KAKOTO TUIIOBOTO PETUCTPA MUCIIOIB3YIOTCS KOMaH/IaMH YCIOBHOTO mepexoza 1. mr6o-
IO M3 PErUCTPOB OOIIEro Ha3HAUCHMS; 2. CUETUYMKA KOMAHJ; 3. PErucTpa COCTOSHUS IMpolLeccopa WM
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peructpa ¢uaros; 4.Bcex MepeYHCICHHBIX PETHCTPOB.

17. B xakom ciydae moAmporpaMma MOKET BbI3BIBAThCS allliapatHo: 1. B ciiydyae BOSHUKHOBEHHUS
HEIUTAaTHOW CUTYyaIluH TP BBIMOJIHEHUH KOMAHIbI; 2. B CIydae BOSHUKHOBEHUS BHEIIIHETO COOBITHS; 3. B
citydae cOpoca MUKpornpoleccopa; 4. BO BCEX MEPEUNCICHHbIX CIIydasX.

18. JlocTyn kK KakoMy BUAY NaMsITH MUKPOKOHTPOJIIEpA ABJsieTCA Hanboee ObICTphIM: 1. K peru-
CTPOBOM; 2. K BHYTPEHHEH MaMATH MPOrpamMM 3. K SHEPTOHE3aBUCUMOM MaMSATH TaHHBIX 4. K BHYTPEHHEH
OIIEPATUBHOMU MaMATH

19. Hanuume kakoro ciy’keOHOro CUrHajia sIBJISETCSl 00s3aTesIbHBIM AJIs JIF0OOT0 MapajlieIbHOro
uHTepdeiica: 1. moATBEpKICHNS MOTYUYESHUS JaHHBIX; 2. pa3AeieHns KOMaH l/JaHHbIX; 3. cOpoca; 4. cTpo-
OupoBaHUS

20. Kaxoii u3 nepeurcieHHbIX MOCIEI0BaTeIbHBIX HHTEP(ECOB MMEET BO3MOKHOCTD alllapaTHO-
ro paspenieHust KoHQIUKTOB: 1. RS-485; 2. SPI; 3. CAN; 4. 12C

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
1. TunoBbie BHIXOAHBIE KACKA/Ibl JTOTUYECKUX FIIEMEHTOB.
. Cratndeckue XapaKTePUCTUKH JIOTHIECKUX MHKPOCXEM. XapaKTEPUCTUKH MOMEXOYCTONIMBO-

[\

CTH.
. lnHaMpyeckue CBOMCTBA U XapaKTEPUCTUKU JJOTUYECKUX MHUKPOCXEM.
. JJornueckue Mukpocxemsl Ha 0cHOBe TexHosoruu TTJILI
. JlJornueckue MUKpocxemMbl Ha ocHOBe TexHosioruu JCJI
. JlJornueckue MUKpocxembl Ha OCHOBe TexHoJsioruu U2C
. Jlornueckue Mukpocxemsl Ha ocHOBe TexHosoruu KMOIT
. bazoBbie nornueckue ¢pynkuuu. Tabmuups! uctuaHocTU. IlpaBuna npeobpazoBaHus JTOrMYECKUX
GyHKIMH.

9. HopmainbHble TU3bIOHKTUBHAS M KOHBIOHKTHBHAsL (GOpMbI OyneBbIx ¢yHKiuil. [IpaBuna ckien-
BaHUS.

10. MuHMMH3aLus JIOTHYeCKUX (GYHKIUH pu oMoy nuarpamm Beliua u xapt Kapho.

11. OcoOeHHOCTH MUHUMU3ALUY HEAO0ONPEAETCHHBIX U MHOTO3HAUHBIX JIOTHYECKUX (YHKIIUMA.

12. Ha3HayeHue, yCTpOMCTBO M INPUMEHEHHE MYJIBTUIUIEKCOPOB. PacimmpeHue paspsaHocTu
MYJITUIUIEKCOPOB. YHUBEPCAIbHBIE JOTHYECKUE MOIYJIN HA OCHOBE MYJIBTUILIEKCOPOB.

13. Ha3navyenue, BUJIbI U YCTPOMCTBO IEMYJIBTHILICKCOPOB U JemudpaTopoB. Pacimupenue pas-
PSAAHOCTHU AEMYJIBTUILIEKCOPOB U IEMIMPPAaTOPOB.

14. IIpuoputeTHbIe MIM(PATOPBI U TPEOOPa30BaATENN KOAOB.

15. Anroput™ aBOMYHOTO CyMMUpoBaHUsa. CyMMaTOpBhl.

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

17. YerpoicTBO M NPUMEHEHUE ACUHXPOHHBIX TPUITEPOB.

18. YcrpolicTBO ¥ IPUMEHEHUE TPUITEPOB CO CTATUYECKON U AMHAMUYECKOW cuHXpoHU3anuei. T-
TPUITEPHI.

19. IIpuHIUIBI IPOEKTUPOBAHUS TPUTTEPHBIX YCTPOUCTB.

20. MHOTOKacKa{HbIE TPUITEPHI. YCTPOMCTBO U IPUMEHEHNE YHUBEPCAIBHBIX TPUITEPOB.

21. YcrpoiicTBO U Ha3HAYEHNE PETUCTPOB NapajuIeIbHOTO THUIIA.

22. YCTpoOMCTBO U HA3HAYEHUE PETUCTPOB MOCIIEI0BATEIBLHOIO THIIA.

23. YcrpoiicTBO Ha3HAYEHHE CYMMUPYIOIINX U BBIYUTAIOIINX IBOMYHBIX CYETYMKOB

24. YcrpoHCTBO U Ha3HAYEHUE ABOUYHO-JECATUUHBIX CUETYMKOB. CUETUMKHU C TIPETyCTaHOBKOM.

25. Konbueble cueT4ukH. VICIob30BaHNE CUETUUKOB B KQUECTBE JAEIUTENIEH YaCTOTHI.

26. YcrpoicTBO UGPOBBIX ASIUTENEH YACTOTHI C MMOCTOSTHHBIM KOA((PUITMEHTOM JCIICHHUS.

27. Knaccuduxanus 3aoMuHaOmMuX ycTpoiicTB. Opranusanus A0CTyna K ss4eiikaM namsTH 3aro-
MHHAIOIIUX YCTPOMCTB.

28. YcrpoicTBO U BUBI TOCTOSHHBIX U ONIEPATUBHBIX 3aIIOMUHAIOIIUX YCTPOICTB

29. YcTpoicTBO M BUBI IEPENIPOTPAMMUPYEMBIX ITOCTOSIHHBIX 3aIlIOMUHAIOIINX YCTPOMCTB.

30. YcrpoicTBO apu(pMETUKO-IOTHYECKUX YCTpoiicTB. OOpaTHBIN U JONOIHUTENIBHBIA KOABL. AJl-
TOPUTM JBOMYHOIO YMHOXKCHHUS.

31. YcrpoiicTBO M Ha3HAYEHUE PErHCTPOB OOIIET0 HA3HAUCHHS, CYETYMKA KOMaH/ U CTeKa MUKPO-
IIPOLIECCOPOB.

32. TunoBble BUAbI KOMaHA MHKponpoueccopoB. OCHOBHBIE PEKUMBI pabOTHI MUKPOIIPOLIECCO-

3
4
5
6
7
8
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pOB.

34. ApXUTEKTYypbl MHUKPOMPOIECCOPOB. MeTOAbl MOBBIMICHUS MPOU3BOAUTEILHOCTH MHUKPOIPO-
LIECCOPOB.

35. TunoBbIe MUKPOCXEMBI MUKPOTIPOIIECCOPHBIX KOMIUIEKTOB. OCOOCHHOCTH MCIOJIb30BAHUS Of1-
HOKpHCTaJIbHBIX OBM 1 MUKPOKOHTPOJLIEPOB.

36. YcTpoilcTBO M Ha3HAYCHUE TaiMepa. 3a/1auu, pelraeMble TPy MOMOIIH TaiiMepa.

37. OcHOBHBIE XapaKTEepPHBIE OCOOCHHOCTHU TapalIeIbHBIX U MOCIEI0BATEIbHBIX HHTEP(EICOB U
UHTEPHEHCHBIX MUKPOCXEM.

38. YcrpoiicTBO MOy sl YHUBEPCAIBHOTO CHHXPOHHO-aCUHXPOHHOTO MPUEMOIIepeAaTIUKA.

39. IlocnenoBatenbubiit nHTEpdEiic 12C.

40. ITocnenoBatenbHblil nuaTepdheiic CAN.

41. YcrpolcTBO M MPUMEHEHHUE TPOTPaMMHUPYEMBIX JIOTUYECKUX MaTPHIL.

42. YcTpolcTBO M MPUMEHEHUE TPOrPAMMUPYEMBIX MOJIH30BATENIEM BEHTHIbHBIX MAaTPUIL.

43. CnoxHble NporpaMMHUpPYEMBbIE JIOTHYECKUE CXEMbI M MPOrpaMMUpyeMasi JIOTUKa CMEIIaHHOMN
APXUTEKTYPBHI.

14.1.3. Tembl HHANBHUAYAJTBbHBIX 32/1aHUI
[Tpeobpa3oBarens Koga

14.1.4. Tembl KOJJIOKBHYMOB
TumnoBsle y371bl M IPUHLIUIIBI PAOOTH MHKPOIIPOLIECCOPOB
Crangaprtabie nepudepuiinbie MOTyIH U HHTEP(DEHCHbIE MUKPOCXEMBI.

14.1.5. TeMbl KOHTPOJILHBIX padoT
Munumuzanus OyneBbIX GyHKIUH
[TpuBenenue OyneBbIX PYHKUIUN K 3aJaHHOMY Oa3zucy

14.1.6. Tembl 1a00paTOpHBLIX padoT
CriocoObpl MUHUMU3AIUH JJOTHYECKUX (DYHKIUN
MuHUMU3a1s] MHOTO3HAYHBIX M HEOOIPEAeICHHbBIX (QYyHKIUH
YHuBepcalibHbIE JIOTHYECKUE YCTPONCTBA HA OCHOBE MYJIBTUILNIEKCOPOB
[TpoexTHpoBaHuE TPUTTEPHBIX YCTPOHCTB
ArnmnapartHasi peajqu3alus 0CJIe0BaATEIbHBIX HHTEP(PENCOB.

14.2. TpeGoBaHMs K OLIEHOYHBIM MAaTepHAaJIaM /JIsl JIUIl C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS M HHBAJIU/I0B
syt ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M HHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TeJbHBIE OLIEHOYHbIE MaTepHUAIIbI, IEPEUEHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabmuma 14 — JIomoHUTEBHBIE MaTepHaIbl OIICHUBAHUS ISl JIUIl ¢ OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Buapl 1ONOTHUTENBHBIX OLIEHOUHBIX @DOopMbI KOHTPOJIS U OLIEHKU
00y4aroLXCsl MaTepHasoB pe3yabTaTOB 00yUEHUS

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C napymeHusMu
ciyxa

C napymenusmu | CobeceroBaHue 1o BOIIpocaMm K 3aueTy, | [IpenMyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIpPOC IO TEPMUHAM (MHIUBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOpPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIecTBEHHO AUCTaHIIMOHHBIMU
JBUTATEJILHOTO CaMOCTOSITENIbHBIE PaOOTHI, BOIPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunueHussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJaMH UCXOJISl U3 COCTOSTHUS
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYalOILIErocss HA MOMEHT IPOBEPKU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

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

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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