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

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
I[puMeHeHe MUKPOTIPOIIECCOPOB B PAIHOJIEKTPOHHBIX CPEACTBAX

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hampasnenue noaroroBku / cneruaibHOCTh: 11.04.04 J1eKTPOHMKA U HAHOIJIEKTPOHUKA
HanpasnenHocts (mpoduns) / cnenuanuzanus: KoHcTpyupoBaHue M NPOU3BOACTBO 0OPTOBOIt
KOCMHYeCKOil paauoannaparypsl

®opma o0ydeHus: OUHaA

@axkynpreT: PK®, Pagnokoncrpykropckuii pakyabrer

Kagenpa: KUIIP, Kageapa koHCcTpyHpOBaHUs U IPOM3BOACTBA PaHOANNAPATYPbI

Kype: 1

Cemectp: 2

YuebOnsrit man Habopa 2017 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 2 cemectp Bcero Ennauner
1 Jleknuu 32 32 4acoB
2 [IpakTyeckue 3aHATUA 32 32 4acoB
3 JlabopaTtopHbie pabOThI 8 8 4acoB
4 Bcero aynuTopHbIX 3aHATHN 72 72 4acoB
5 CamocTosiTenpHas paboTa 108 108 4acoB
6 Bcero (0e3 ax3aMeHa) 180 180 JacoB
7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 216 216 9acoB
6.0 6.0 3.E.

OK3aMeH: 2 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 (creranbHoCcTH) 11.04.04 DnekTpoHnKa ¥ HaHOZJEKTpOHUKA, yTBepkaeHHoro 30.10.2014 rona,

paccmoTpena u ogoOpena Ha 3acemanun Kadenper KUIIP «

Ne

PazpaboTuuk:
crapmuii npenoaasareis kad. KUITP

3aBenyronmii o0ecnieunBaromeii kad.
KUIIP

20 ropma, IpOTOKOI

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
®dopmupoBanue NPOo(HECCHOHAIBHBIX KOMIIETEHIINN, CBA3aHHBIX C pa3pabOTKOW armapaTHBIX H
MPOrPaMMHBIX CPEIACTB HUPPOBOM 00pabOTKK HHGOPMAITUH B PAAHOIIEKTPOHHBIX CUCTEMAX.

1.2. 3agaun IMCHMIIINHBI
— N3yudeHue COBpEMEHHBIX alMapaTHbIX U MPOrPaMMHBIX CPEICTB MUKPOIPOLECCOPHON TEXHU -
KH.
— M3ydeHue MeTO/I0B U cpeAcTB U(POBOi 00pabOTKM WHGOPMALIUU B PAJAUOITICKTPOHHBIX CH-
cTemMax.

2. Mecto mucunniuebl B ctpykrype OIIOII
Huctumnnuna «l[IpumMeHeHne MUKpPOIIPOIIECCOPOB B PaJMO3IeKTPOHHBIX cpenctBax» (b1.B.O/1.4)
OTHOCHUTCS K 670Ky | (BapuaTuBHAs 4acTh).
[TpenmecTBYIOMMUMI TUCIUATUTHHAME, ()OPMHUPYIOIIMMU Ha4Ya bHbIC 3HAHUS, SIBISIOTCS: AKTyalb-
Hbl€ MPOOJIEMbI COBPEMEHHOM AJIEKTPOHUKH U HAHOAJIEKTPOHUKH, I[poeKTHpOBaHUE CIOKHBIX CUCTEM.
[TocnenyomumMu TUCHUIUIMHAMYU SABJISIOTCSA: 3allUTa BBIMYCKHON KBaJM(UKALIMOHHOW padOThI,
BKJII0Yasl MOATOTOBKY K 3aIUTE U MPOLEAYPY 3aALIUTHI.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— TIK-2 cnocobHOCTBIO pa3pabatbiBaTh 3(p(PeKTUBHBIE aIrOPUTMBI pelieHus: chopMyIupoBaH-
HBIX 33124 C UCTIOJIb30BAaHIEM COBPEMEHHBIX SI3BIKOB MTPOTPAMMHUPOBAHUS M 00ECIIEUMBATh UX IPOTPaAMM-
HYIO peasiu3aluio;

— TIK-3 TOTOBHOCTBIO OCBaMBAaTh MPUHIIMITEI TUIAHKPOBAHUS U METOIBI aBTOMATH3AIlUH JKCIIe-
pHIMEHTa Ha OCHOBE MH()OPMAIIMOHHO-M3MEPHUTEIBHBIX KOMITJIEKCOB KaK CPECTBA MOBBIIICHUS TOUHOCTH
U CHI)KEHUS 3aTpaT Ha ero MpOoBEJeHNE, OBJIaeBaTh HABBIKAMH U3MEPEHUH B pealbHOM BPEMEHH;

— IIK-8 cnoco6HOCTHIO MPOEKTUPOBATh YCTPOUCTBA, MPUOOPHI M CUCTEMBI JIEKTPOHHOM TEXHU-
KU C Y4ETOM 33/IaHHBIX TpeOOBaHNUH;

— TIK-14 TOTOBHOCTBIO OCYIIECTBISITh ABTOPCKOE COIPOBOXKIACHHE pa3padaThIBAEMBIX
YCTPOWCTB, MPUOOPOB U CUCTEMBI AJICKTPOHHOM TEXHUKHU HA JTanax MpOeKTUPOBAHUS U IPOU3BOJICTBA;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOIUNACS TOJIKEH:

— 3HAThb OCHOBHBIE aNIapaTHbIE CPEACTBA MUKPOINPOLECCOPHON TEXHUKH, OCHOBHBIE CPEJICTBA
pa3pabOTKU MPOTPaAaMMHOTO 00ecIIeueHIs] MUKPOKOHTPOJUIEPOB, TEOPETUYECKHE OCHOBBI U OCHOBHBIE aJl-
TOpUTMBI UG POBOH 00pabOTKH MH(MOPMAITMH B PAIMOAICKTPOHHBIX CHCTEMaX

—  YMeTb BBINOJIHATH KOMIIJIEKCHOE MPOEKTUPOBAHNE MUKPOIIPOLIECCOPHBIX CUCTEM.

— BJAJeTh aNmapaTHbIMU M MPOTPAMMHBIMH CPEICTBAMH, NMPUMEHSEMBIMH Ui Pa3paboOTKH
IPOrpaMMHOI0 OOECIEYeHNUsT MHKPOKOHTPOJUIEPOB, METOJAMU HPOEKTHUPOBAHUS MMKPOIIPOLECCOPHBIX
cucteM U 06paboTku nHGopMaLuu B IU(HPOBOM BUJIE.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX eIMHUIIBI U IIPEJCTaBIeHa B TaOIu -

%Zgﬁ;ﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI

Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

2 ceMecTp

AynuTtopHble 3aHATUSA (BCETO) 72 72
Jlexuun 32 32
[IpakTnueckue 3aHATHS 32 32
JlaboparopHbie pabOTHI 8 8
CamocrosTenbHas paboTa (Bcero) 108 108
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM paboTam 8 8
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[TpopaboTka JIEKITMOHHOTO MaTepraia 50 50
[ToaroroBka K MpakTUUYECKUM 3aHATUSIM, CEMUHApaM 50 50
Bcero (6e3 sx3amena) 180 180
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 216 216
3auetHble EauHunml 6.0 6.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

—_ (D]
= - o 2 g 3 E
: o o S O = 5
= jan} () O < 2 (D] s
o < < < »;1 < >\ ()
Ha3Banus paznenoB AUCHUTIIMHBI i ® o, o, o 2 &5
= 5 = s s 0 ==
e, < < S e =
= = ) M8 g8
2 cemecTp
1 OCHOBBI MUKPOTIPOIIECCOPHOM TEXHU- 8 12 4 28 52 |1IK-14, T1K-2,
ku. [Ipouieccopsl 0011ero Ha3HAYEHUSI. I1K-3, ITIK-8
2 OcHOBHBIE CpeACTBa LIU(PPOBBIX KOMMY- 8 8 0 24 40 |IIK-14, IIK-2,
HUKaIMi 1 KOMMYHUKAIIMOHHBIE TIPOLEC- I1K-3, I[1K-8
COpBI.
3 CucreMbl aBTOMaTHYECKOTO yIIpaBJie- 8 8 4 28 48 |TIK-14, I1K-2,
HUS U 1udpoBasi 00paboTKa CUTHAJIOB. ITK-3, TIK-8
CurnaJsibHbIE IPOLIECCOPHI.
4 TIporpammupyemas JOTHKa U €€ MpU- 4 2 0 14 20 |IIK-14, IIK-2,
MEHEHHE B MUKPOIIPOIECCOPHBIX CUCTE- [TK-3, TTIK-8
Max.
5 TlpoexTupoBaHrEe MUKPOIIPOIECCOPHBIX 4 2 0 14 20 |IIK-14, IIK-2,
CHCTEM IIK-3, I[IK-8
Hroro 3a cemectp 32 32 8 108 180
Hroro 32 32 8 108 180
5.2. Conep:xanue pa3aejioB JUCHUILINHBI (110 JIEKIHMAM)
Copeprkanue pa3ienoB TUCIUILIKMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIMH (TI0 JICKITHSIM)
3 3 £
Q s 5
2 25
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILTUHBI (110 JIEKIUSM) zF &5
o E
= 2 =
a e g
= S
2 cemecTp
1 OcHoBBI Kinaccudukanus MEKpOIIpOIIECCOPOB, OCHOBHBIC Ba- 8 [1K-14,
MHKPOIPOLIECCOPHOU PHAHTBI X APXUTEKTYPHI U CTPYKTYpbl. O01mas [K-2, TIK-
TexHuku. [Iponeccopsl CTPYKTYpa ¥ MPUHIUITBI (YHKITMOHUPOBAHKSI MUKPO- 3, IIK-8
00I11er0 Ha3HAYCHUSL. IIPOLIECCOPHBIX cUcTEM. CTPYKTypa COBPEMEHHBIX 8-
pa3psAHBIX MUKPOKOHTPOJUIEPOB, CEMENHCTRA
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MKMCS-51 ¢upwmsr Intel, HCO8 ¢pupmbr Motorola,

PIC16 ¢pupmsr Microchip. 32-pa3psiiabie MHKpO-

KOHTpoJuIephI ¢ sigpoM ARM.

Hroro 8
2 OCHOBHBIE CpENCTBA OcHOBHbBIE KOMMYHHMKAIIMOHHBIE MOy MUKPOIIPO- 8 [1K-14,
M POBBIX LIECCOPHBIX cucTeM. [[pumenenne napamuienbHbIX HH- [IK-2, IIK-
KOMMYHHUKaIUI U tep¢eiicos. [locnenoBarensuble nHTEpdElice 1-Wire, 3, IIK-8
KOMMYHUKAlIMOHHBIE SPI, USART, I2C, CAN u ux npuMeHEHHE.
IIPOLIECCOPHI. Hroro 8
3 Cucrembl OCHOBHBIE TOJIOKEHUE TEOPUU AaBTOMATHYECKOTO 8 [1K-14,
ABTOMAaTUYECKOI0 ynpasieHusl. OCHOBHBIE MOJIOKEHUSI TEOPUN AUCKPET- [K-2, TIK-
ynpaBieHus 1 mudpoast | HeIX cucteM. [{udpossie perymastopsr. [ludposas 3, IIK-8
00paboTKa CUTHAJIOB. (buIbTpanys U AMCKPETHBIE TPeoOpa30BaHUs CUTHA-
CurnanbHble 110B. CUTHaJIbHBIE IPOLIECCOPBI CEMENCTBA
IPOLIECCOPHI. DSP56000.

Hroro
4 Ilporpammupyemas OO6mue cBeeHus 0 MPOrPaAMMHPYEMBIX JTOTHUECKUX 4 [IK-14,
JIOTHKA U €€ MPUMEHEHNUE | MUKpOCXeMax, X Kinaccupukanusa. CXxeMoTeXHUKa U IK-2, TIK-
B MUKPOTIPOIIECCOPHBIX | O0IIIME CBOMCTBA HHTETPAIbHBIX CXEM ITPOrPaMMUPY- 3, [IK-8
CHUCTEMaAX. emoii noruku. FPGA — nporpammupyemMsle MoIb30Ba-

TeneM BeHTWiIbHble MaTpulbl. CPLD — crioxxHbIE TTpO-

rpaMMHpyeMble JIoThueckre yctpoicTBa. KomOuHu-

POBaHHBIE APXUTEKTYPHI IPOTPAMMHUPYEMOH JIOTUKH U

MHUKpPOCXEMBI TUIIA ''cCUCTEMA Ha KpUcTae".

Hroro
5 IIpoextupoBanue Meronuka 1 cpeacTBa NPOEKTUPOBAHUS MUKPOIIPO- [1K-14,
MHUKPOMPOLIECCOPHBIX 1eccopHbIX cucteM. CpesicTBa M METOBI pa3pabOTKH I1K-2, ITK-
CUCTEM 1 OTJIaJIKU IPOrPaMMHOTO 00eCTIeYeHHsI MUKPOIIPO- 3, I[IK-8

LeCCOpHBIX cucTeM. CpeacTBa U METO/IbI KOMILIEKC-

HOM OTJIaJIKU MUKPOITPOLIECCOPHBIX CUCTEM.

Hroro 4
Hroro 3a cemectp 32

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecrieynBaeMbIMH (IOCJIEAYONIUMH) TUCHUIIHHAMU
Paznensl TUCHUTUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUIMHBI M MeXKANCIUIINHAPHBIEC CBSI3U

Ne pa3nenoB jaHHOM TUCLMIUINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLIUX U
o0ecreYnBaeMbIX TUCIUILUTHH

1 2 3 4 5

[IpenmecTByronme quCUUILIMHBI

HauMmeHoBaHUE TUCIUILINH

1 AkTyanbHbIe TPOOIEMBI COBPEMEHHOM
NIEKTPOHUKH U HAHOAJIEKTPOHUKH

+ + + + +

2 IIpoeKTUpOBaHHUE CIOKHBIX CUCTEM + + + + +

[Tocnenyrouiye TUCHUTIITUHBI

1 3amuTa BBITYCKHON KBAIU(DUKAITMOHHOM + + + + +
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IIPOLIEYPY 3aLIUTHI

pa6OTBI, BKJIFO4asd IMOATOTOBKY K 3aIIIUTC U

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (HDOPMUPYEMBIX TPH HW3yYCHUHW AWCIMUILIMHBI, W BHJIOB 3aHATHU
MIPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYEHUU TUCUUILIAHBI, U BUJOB 3aHS -

TUH
§ Bunrwl 3ansatuit
= = ;
[t o
5] <
g < o S 8 ®opMbl KOHTPOJIS
2 = 5 < 2
S = = S
bd =
[1K-2 + + + + KoHnTposbHas pabota, Dk3a-
MeH, KomnokBuym, OTuer
1o J1abopaTtopHoi padoTe,
Tect
I1K-3 + + + + KonTponsnas pabota, Jk3a-
MeH, KomnokBuym, OTuer
o maboparopHoii padoTe,
Tect
ITK-8 + + + + KonTpomasHas pabora, Jk3a-
MeH, KomnokBuym, OTuer
10 J1abopaTtopHoi padoTe,
Tect
I1K-14 + + + + KontpomnsHnas pabota, Jk3a-
MeH, KomnokBuym, OTtuer
1o J1abopaTtopHoi padoTe,
Tect

6. UaTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yUEeHHUS
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl

HanmenoBaHue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1a00paTOpHBIX padboT

3 z S

3 =

Z %5

Ha3zBanus pazznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5

- 2 S

> o =

e e g

= o

2 ceMecTp

1 OcHoBBI [Tonkmrouenne u nporpammuposanue JKK-nucrues n 4 [IK-14,
MHKPOIPOLIECCOPHOU YCTPOUCTB MHAMKALUU ITK-2, TIK-
TexHuKu. [Ipouieccoprl Hroro 4 3, [IK-8
00111er0 Ha3HA4YEHUsL.
3 Cucremsl O06paboTka CUTHAJIOB YCTPOICTB BBOJIA [1K-14,
aBTOMAaTHYECKOIO Hroro T1K-2, IIK-
yIpaBJICHUS U TUPPOBast 3, I[IK-8
00paboTKa CUTHAJIOB.
CurnanbHbIe
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MPOIECCOPHI.

Uroro 3a cemectp 8
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTUYECKHUX 3aHATUH (CEMHUHAPOB)
3 3 £
3 s 5
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S E
=3 =
e 9 2
= S}
2 ceMecTp
1 OcHoBBI CucteMbl UCUUCIICHHSI. AJITOPUTMBI IBONYHOM apud- 2 [1K-14,
MHUKPOIPOLIECCOPHOU METHKHU [TK-2, TIK-
rexpKu. Lponeccopst [TporpammupoBanue Ha si3bp1ke Assembler 3, IIK-8
00I11er0 Ha3HAYCHUSL.
OcHOBBI S13bIKOB BBICOKOTO YpoBHS C 1 C++.
CucremoTexHMYECKHE 0COOEHHOCTU MOCTPOECHUS
MIPOTPaMMHOTO 00ecTieYeHHS I MUKPOKOHTPOJLIE-
pos. [Ipumenenue Taiimepa 0011eT0 HA3HAYCHHS.
Hroro 12
2 OCHOBHBIE CpENCTBA [TapannenbHble HHTEpQECH. 3HAKOTeHEPUPYIOLIUE U [1IK-14,
M(POBBIX rpaduyeckue JUCIIIEH U UX MOJKIIOUEHHE K MUKPO- [IK-2, IIK-
KOMMYHHUKaIUI U IIPOLIECCOPAM. 3, IIK-8
KOMMYHHUKAITUOHHBI o
OMMYHHKAIIMOHHBIC [Tocnenosarensubie nHTEpdeiicsl SPI u 12C, nx npu- 2
IIPOLIECCOPHI. MCHCHIIE
[TocnenoBarenbublii Moy cBsizn USART u cran- 2
napTHbIi naTepdeiic RS-485
Nurepdeiic CAN 2
Hroro
3 CucreMbl [Ipumenenue BcTpoeHHbIX U BHeHUX AL s 2 [1K-14,
aBTOMAaTUYECKOTO ondpoBKU curHanoB. Matematuueckasi MOAEIb U IK-2, TIK-
yIIpaBJICHUS U TUPPOBast | CTPYKTYPbI HU(POBHIX (GUIBTPOB. 3, I[IK-8
0C6p8.60TKa CHTHAJIOB. [Ipumenenue TaltMepoB U1 U3MEPEHHS TapaMeTPOB 2
UIHAJIbHBIC CUTHAJIOB M (HOPMHUPOBAHHUS UMITYJILCOB
MPOIECCOPHI.
Cunres undpoBsix GuiibTpoB. CTaHAAPTHBIE AJITO- 2
puTMBbl 00paboTKu curHanos. [loctpoenue ycTpoicTs
BBOJIa HH(OPMAITUH.
Peanu3zanus cucteM aBTOMaTHUECKOro yIpaBieHUs Ha 2
MHUKpOTIpoIeccopax.
Hroro
4 Tlporpammupyemast CpencrtBa pa3pabOTKH U CIIOCOOBI peain3auu 1ud- 2 [1K-14,
JIOTHKA U €€ MPUMEHEHHUE | POBBIX CUCTEM Ha MUKPOCXEMaX MPOrpaMMHUPYEMOit I1K-2, ITK-
B MUKPOIIPOLIECCOPHBIX | JIOTUKHU 3, I[IK-8
CUCTEMaX. Viroro 3
5 IlpoextupoBaHue OCHOBHBIE 3Tallbl NPOCKTUPOBAHUS U OTIATKH MUKPO- [1K-14,
MHUKPOIPOLIECCOPHBIX IIPOLIECCOPHBIX CUCTEM. IIK-2, TIK-
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CHUCTEM

Htoro

2 3, IIK-8

Hroro 3a cemectp

32

Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

3 =
Q = g
o e o T
Bunsr camocTosTenbHON & > ©
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X g =
> =3
- =
= S
2 cemecTp
1 OcHOBBI IToaroroBka K mpaxkTuye- 12 |IIK-14, Komnoksuym, KonTposs-
MHKPOTIPOLIECCOPHOI CKHUM 3aHSATUSIM, CEMHHA- [1K-2, Has pabora, OT4eT no ja-
TexHUKHU. [Iponeccopsl pam I1K-3, 6opatopHoii padore, Tecr,
00111ero Ha3HAUCHUSI. TIpopaBoTka JEKIHOHHOTO 1o |TK-8 DK3aMeH
MaTepuana
OdopmieHre 0TYETOB 110 4
nabopaTOpHBIM paboTam
Hroro 28
2 OcHOBHBIE CpelICTBa [ToaroroBka k mpakTuue- 12 |TIK-14, Komnoksuym, KonTpoiib-
IU(PPOBBIX CKHM 3aHATHUSIM, CEMUHA- I1K-2, Has pabota, Tect, Dx3ameH
KOMMYHHKAIUA 1 pam [1K-3,
KOMMYHHKAIHOHHBIC [TpopaboTka TeKIHOHHOTO 12 TIK-8
MIPOLIECCOPHI. MaTepuaia
Hroro 24
3 Cucrembl [ToaroroBka kK mpakTuue- 12 |TIK-14, Komnoksuym, KonTpoiib-
aBTOMATHYECKOI0 CKHM 3aHSTHSIM, CEMHHA- 11K-2, Hast pabora, OTuer 1o na-
yIOpaBIeHU ¥ IUPpoBast | pam ITK-3, OopaTopHoii padore, TecT,
TKa CUTHAJIOB. TIK- K3aMEH
00paboTKa curHamno [TpopaboTka JIEKITMOHHOTO 12 8 Jksame
CurnanbHble
MaTepuana
IPOLIECCOPHI.
OdopmieHne 0T4eTOB 10 4
nabopatopHbeIM paboTam
Uroro 28
4 TIporpammupyemas IToaroroBka K nmpaxkTu4e- 7 |IIK-14, Komnoksuym, Tect, Ok3a-
JIOTHKA U €€ MPUMEHEHHE |CKUM 3aHSATHUSIM, CEMHHA- [K-2, MeH
B MUKPOIIPOLIECCOPHBIX | pam [K-3,
cHCTEMAX. [TpopaboTka JIEKIIUOHHOTO 7 K8
MaTepuana
Hroro 14
5 [IpoextupoBanue IToaroroBka K mpaxkTuye- 7 |IIK-14, Komnoksuym, Tect, Dk3a-
MUKPOIIPOLIECCOPHBIX CKHUM 3aHATUSAM, CEMHUHA- [1K-2, MEH
CUCTEM pam [1K-3,
IK-
[IpopaboTka JIeKIIMOHHOTO 7 8

Marepuaia
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Hroro 14
Hroro 3a cemectp 108
IToarotoBka u caaya sK3a- 36 DK3aMeH
MEHa
Hroro 144
10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuMabHbIH MakcumabHBIT
DneMeHTHl yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
KomnmokBuym 5 5 10 20
KonTposasHas padota 5 5 10 20
OtyeT no nabopaTopHOM 5 5 10
pabote
Tect 5 5 10 20
Wroro makcumym 3a nepu- 15 20 35 70
on
DK3aMeH 30
Hapacraromum ntorom 15 35 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OaioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MmakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBICH B TaOiuLe

11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl OaJUIOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OLICHKY
Hrorosas cymma 6aios,
Onenka (I'OC) YYMTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xopo1110) (3a4TEHO) 85-89 B (ouenb xoporiiio)
75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)
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65 - 69
60 - 64 E (mocpencTBenHo)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO)

2 (HeyIOBJIETBOPUTENBHO) (HE

Hwuxe 60 6ayutos F (HeymoBiIeTBOPUTEILHO
3a4TEHO) (eyn p )

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieyeHue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa

1. PycanoB Banepuit BukropoBud. Mukporporeccopusie yctpoiictBa u cuctremsl (MITYuC) :
yuyeOHoe nmocobue /it cTyneHToB HampasieHus 210100 "DnexkTpoHuKa U MUKPO3JIEKTPOHUKA' CelHab-
Hoctu 210106 "IIpomeinuienHas snekrponuka” / B. B. Pycanos, M. 1O. IlleBenes ; @enepanbHOE areHT-
CTBO 10 00pa3oBaHUI0, TOMCKHI rocylapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PaJAHOIEKTPO-
Huky, Kadenpa npomsbinieHHOH 3eKkTpoHUKH. - Tomck : TYCVYP, 2007. - 182[2] c. (Hanuuue B 6u0OIM0-
Teke TYCVYP - 87 9K3.)

2. IHapamos, Anexcanap BukropoBuu. OCHOBBI MUKPOIPOIIECCOPHOM TEXHUKH : yueOHOE MOCo-
oue / A. B. llapanoB ; Tomckuii rocynapCTBEHHbIN YHUBEPCUTET CUCTEM YIPABJICHUS U PaTHUOIIEKTPO-
Huku (Tomck). - Tomck : TYCYP, 2007. - 188 c. (Hanuuue B 6ubmnorexke TYCVYP - 160 5k3.)

3. Cepruenko, Anekcannp bopucosuu. Lludpoas o6padboTka curnanos : YueOHoe mocooue s
By30B / A. b. Cepruenko. - 2-e u3a. - CII6. : [Tutep, 2007. - 750[2] c. (manuune B 6ubmmorexe TYCVYP -
49 5K3.)

12.2. lonoiHuTEAbHAS JIUTEpPaTypa

1. KamabekoB, bennamun ApmrakoBud. L{udpoBbie ycTpoiicTBa 1 MHKPOIPOIIECCOPHBIE CHUCTE-
MBI : Y4eOHHK Ui CPEIHUX CIEeUUATbHBIX Y4eOHbIX 3aBeneHuil cBsizu / b. A. Kamabekos. - 2-¢ u3m.,
nepepab. u gon. - M. : I'opsiuass nunus-Tenexom, 2007. - 336 c. (Hanuuue B 6ubmmoreke TYCVYP - 135
9K3.)

2. Tapacos, Unbs EBrenseBuu. Paspabotka mudpossix yctpoiictB Ha ocHoBe ITJIMC Xilinx® ¢
npumeHenneM s3pika VHDL / U. E. Tapacos. - M. : I'opsuast muaus-Tenexom, 2005. - 252[4] c. (manndne
B 6nbmmnorexke TYCVYP - 70 5k3.)

3. Jlanwn, Anexceét AnatonbeBud. MuTepdeticel. Beibop u peanmsamus / A. A. Jlanma. - M. :
Texnocdepa, 2005. - 167[1] c. (Hanuune B 6ubmuorexke TYCVYP - 20 7k3.)

4. Tyces B.I', I'yceB FO.M. DnekTpoHHKa 1 MUKPOIPOLIECCOPHAsI TEXHUKA: YUEOHUK ISl By30B
— 4-e u3n., gon. — M.: Beicmas mkona, 2006. — 797 c. (manuuune B 6ubnuoreke TYCVYP - 78 3k3.) (Ha-
nuaue B onbmmotexke TYCYP - 78 3k3.)

5. OnmnnenreiiM, Anas. ugposas o6padotka curnanos : Ilep. ¢ auri. / A. B. Onnenreiim, P. B.
[Madep ; mep. : C. A. Kynemos ; pen. niep. : A. C. Henames. - M. : Texnocdepa, 2006. - 855[1] c. (na-
nuuaue B 6ubmotexke TYCYP - 70 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1.  MukponpoueccopHsle YCTPOMCTBA U CUCTEMBI: PyKOBOJICTBO K OpPraHM3allii CAMOCTOSTENb-
Hoit paboTel / Pycanos B. B., llleseneB M. 1O. - 2012. 91 c. [DnekTpoHHsIii pecypc] - Pexum moctyna:
https://edu.tusur.ru/publications/866 (nata oopamenus: 03.07.2018).

2.  MukponpoleccopHble yCTPOHCTBA U CHCTEMBbI: PyKOBOACTBO K BBINOJIHEHHUIO JIAOOPATOPHBIX
pabot / PycanoB B. B., Illeenes M. 0. - 2012. 23 c. [DnekTpoHHBI pecypc| - Pexum moctyma:
https://edu.tusur.ru/publications/865 (nara obpamenus: 03.07.2018).

3.  MukpomnpoiieccopHble yCTpOHCTBa U cucTeMbl: YuebHoe nocodue / Pycanos B. B., llleBenes
M. 1O. - 2012. 184 c. [DnekTpoHHBIi pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/867
(mara obpamenus: 03.07.2018).

4. IudpoBble ycTpoiicTBa U MUKPOIPOLIECCOPHL: YUeOHO-METOIMYECKOe Toco0ue s IpoBee-
HUs npakthueckux 3aHsatuil / CaBuH A. A. - 2012. 12 c. [DnexTponnsii pecypc| - Pexxum nocrtyma:
https://edu.tusur.ru/publications/1190 (nara o6pamenus: 03.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B
Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOM paboThl 00ydyaromumxcs
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U3 YMCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aIalITUPOBAHHBIX K OTPAaHHYCHHUSIM UX 3JI0POBbS U BOCIIPHUATHUS HH(DOpMAIIHH.

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

12.4. IIpo¢eccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. ba3bl nanHbIX, JOCTYI K KOTOpbIM odopmiieH oubianorekoir TYCYPa B Texymmii MOMEHT Bpe-
MeHU. CIHCOK TOCTYIHBIX 0a3 JaHHBIX CM. IO cchUIKe: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecriedeHnIo
AUCHHUILJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKON M CTaHAApTHOH ydueOHOI mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecredyeHne A1 MPAKTUYEeCKUX 3aHATHI

Jlaboparopust aBTOMaTU3UPOBAHHOTO MpoekThpoBanus / Jlaboparopus ['TIO

ydeOHast ayJuTOPHS TSI TPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIA, ydeOHas ayAuTOPHS IS IPOBE -
JIEHUS 3aHATHI MPAKTUYECKOTO THUIIA, yueOHast ayTuTOPUS AJsl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
yueOHast aymuTopus JIsl IPOBEICHHS 3aHATHH CEMHHAPCKOTO TUTIA, TOMEIICHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUA (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJBTAIlMi, TOMEIIEHUE JJIsl POBEACHHUS TEKYIIETO KOHTPOJISI U TIPOMEKYTOYHOM aTTeCTalllH, TOMe-
[IEHHE U CAaMOCTOSTENBHON paboThI

634050, Tomckast ob6nactb, . Tomck, Jlennna npocnexr, a. 40, 403 ayx.

Ornucanue UMEIIErocs 000pyIOBaHUS:

- CepBep Ha 06aze kommbroTepa Intel Pentium,;

- PaGoune cranuuu Ha 6a3ze kommnbrotepa Intel Core (12 mit.);

- MapkepHas nocka;

- DKpaH i MPOEKTOpa Ha MOJCTABKE,

- Mynstumenuniinbiii npoextop TOSHIBA;

- Tenesuzop-monutop SAMSUNG;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto nmpenogaBarens.

[IporpamMMHoOe obecrieueHue:
Microsoft Office
Microsoft Windows
Mozilla Firefox
OpenOffice

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoe odecredyeHne 1JIs J1adopaTopHbIX padoT
JlaGopaTopus MPOTOTUIIMPOBAHUS 1 MUKPOTIPOIIECCOPHON TEXHUKH
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yueOHas ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayIuTOpHs IS TIPO -
BEZICHUSI 3aHATUHN J1a00paTOPHOTrO TUIIA, TOMEIIEHHE AJIi KypCOBOIO MPOEKTUPOBAHHUS (BBIIOJHEHUS Kyp-
COBBIX padoT), MOMEIIEHUE JIJISl TIPOBEICHUS TPYIITOBLIX U MHAWBHUYabHBIX KOHCYIBTAIIUH

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

Ornucanmne UMEIIErocs 000PyIOBAHNUS:

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

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

- BometmeTp — 34405 (2 mT.);

- CepBep Ha 0aze kommbroTepa Intel Pentium,;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

Acrobat Reader

Microsoft Windows
Mozilla Firefox
OpenOffice

Quartus Prime Lite Edition

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrpPaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOM padoThl
Jist caMOCTOSITeNNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hke [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

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

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU

BO3MOKHOCTSIMHU 310POBbSI U HHBAJIHU/10B

OcBO€HHE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEeIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, TOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxXa, 000pyloBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH I[IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO alnapara HCIOJb-
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3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaund yaeOHON MHGOpMaIUK B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITC TCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. ApxuTekTypa MHUKpOIpOIIECCopa, MOAPa3yMEBaOIIasi HaJu4Ire OOIIel mamMsaTH JJIsi KOMaHA U
JTAHHBIX, HAa3bIBACTCS:
. IpUHCTOHCKast uiu ¢poH Helimana;
. APXUTEKTYypa JJIMHHBIX KOMaH/;
. TapBap/IcKasi;
. BCE BapHaHTbI HEBEPHbBIE
. Kakast MuHnManbHast pa3psaHOCTh KOMaH XapaKTepHa JUIsl apXUTEKTYpbl IJTMHHBIX KOMaH/I:
32;
64;
128;
. 256
. CueTunk KOMaH] IpeJHa3HaueH JJIs:
. c4eTa KOJIMYECTBA BHITIOJHEHHBIX KOMaH]I;
. XpaHEHUSs CIIY’)KeOHBIX TAHHBIX O Pe3yJIbTaTaX BHITIOIHEHUS MTOCIETHEH KOMaH/IbI,
. XpaHEeHMs ajipeca TeKyIel KOMaH bl
. XpaHEHUs ajipeca BO3Bpara u3 MoJIporpaMMBl
. Ans gero HE nmpumensiercs crek:
. JUI1 BPEMEHHOTO XpaHEHU aJipeca BO3Bpara U3 MOAIPOrpaMMBl;
. JUISl BPEMEHHOTO XpaHEHUs IEpEMEHHBIX Ha BpeMsl BBIMOJIHEHHUE MOIIPOrpaMMBI
. JUIsl BpEMEHHOTO XpaHEHUs MOJIb30BaTENbCKUX JTAHHBIX;
. JUISL XpaHEHUs OTIepaH/I0B, YYaCTBYIOUIUX B BBITIOJHEHUH TEKYILEH KOMaHIbI
. JlaHHBIE KaKOro TUIIOBOTO PETHCTPa UCIONIb3YIOTC KOMaHaMH YCIIOBHOTO IEpexoa
. IO0OOTO M3 PETUCTPOB OOIIET0 HA3HAYCHUS;
. CYETUHMKa KOMaH[;
. perucTpa COCTOSHUS MPOILECCopa WK PerucTpa (iaros;
.BCEX MEPEUNCICHHBIX PETUCTPOB.
. B xakoM ciydae moarnporpaMMa MOKET BBI3BIBATHCS AIIIapaTHO:
. B Clly4ae BO3HUKHOBEHHUSI HEIITATHOM CUTYallMU MTPU BHIIIOJTHEHUN KOMAH/IbI;
. B CJTy4ae BOBHUKHOBEHHUS BHEUTHETO COOBITHS;
. B cllyyae cOpoca MUKpOIIPOLIECCOpa;
. BO BCEX NEPEUUCIIEHHBIX CITyYasx.
. JlocTyn K KakoMy BUy NTaMsTH MUKPOKOHTpPOJIIEpA SIBJISETCS Hanboee ObICTPBIM:
. K pETUCTPOBOW;
. K BHyTPEHHEU MaMsITH MPOrpaMm
. K DHEProHEe3aBUCUMOMN MaMSATH JTaHHBIX
. K BHYyTPEHHEU ONEpaTUBHOU ITaMITH
. B xakoli KoMaH/ie MPUMEHSETCS JOMOIHUTEIIbHBIN KO ?:
. CIIOJKEHUE;
. BRIYUTAHUE;
. YMHO)KEHHUE;
. JIOTHYECKOE OTPULIAHUE
. Kakas xomana 0OHOBIISIET TOJIBKO perucTp (hiaros:
. CJIO)KEHUE;
. BHIYUTAHUE;
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3. mepexon 1o aJipecy;

4. cpaBHEHUE

10. Jl71s1 uero npeaycMOTpEH PeXUM MPSMOTo JOCTyNa K MaMsITH?:

1. a1 yCKOPEHHOTO Mepexoa K MOANpOorpaMMam;

2. 18 mapajuieaIbHON 00paboTKH MpephIBaHUiA;

3. ansg oOMeHa JaHHBIMU MEX]y ONEPATUBHOM MaMsThIO M BHEIIHUM yCTPOMCTBOM, MHUHYS MPO-
1L[ECCOP;

4. nnst 00pabOTKH UCKITIOUCHUI

11. Hannune kakoro ciayeOHOro CUrHajia sIBIISIETCS 0043aTeNbHBIM JJIS JII00O0T0 MapaieTbHOro
uHTepderica:

1. moATBEPKACHHMSI TTOJTYICHHUS JTaHHBIX;

2. pa3eneHus KOMaH 1/ JTaHHbBIX;

3. cOpoca;

4. cTpoOUpOBaHMS

12. Kakoii 13 nepeurcIeHHbIX MOCIeI0BaTEIbHBIX HHTEP(ECOB MMEET BO3MOXKHOCTD alllapaTHO-
ro pa3penieHus: KOH(PIUKTOB:

1. RS-485;

2. SPL;

3. CAN;

4.12C

13. Jlns1 uero ucnonb3yeTcs: TaliMep-cueTYmK? :

1. a1 OTCYETOB UHTEPBAJIOB BPEMEHU;

2. U U3MEPEHMS BPEMEHHBIX; TapaMeTPOB MU(PPOBBIM METOIOM;

3. ansa GopMUPOBaHUS CUTHAJIOB C 33JJaHHBIMU BPEMEHHBIMU TapaMeTpaMu;

4. s BCeX yKa3aHHBIX meleit

14. Kakoit meTon ynydmieHus npousBoautenbHocTd HE ucnons3yeTcs B mpoleccopax ¢ apXuTek-
Typoit ARM:?

1. ucrionp3oBanue cyHPuKCcoB B cHCTEME KOMAH]T

2. UCTIONTL30BAaHUE MUKPOIIPOTpaMM

3. UCTIOJIb30BAHUE BJIOYKEHHOT'O KOHTPOJIEpa MPEPhIBAHUI

4. ucnoab30BaHKE "MJIMHHBIX CJIOB"

15. Kakum o6pazom HE ocymiecTBisieTcs: CHHXpOHU3AIMS TIPU aCHHXPOHHOW TMOCIIEI0BaTEIIbHON
nepeaaye NaHHbIX?:

1. myTem 3agaHusl OJMHAKOBBIX YACTOT OMOPHBIX T'€HEPATOPOB B MPUEMONEPEAATOYHBIX YCTPOM-
CTBax

2. myTeM CUTHAJIOB MOATBEP:KICHUS NIepelau WK IpueMa

3. myTeM mepeadl CHHXPOUMITYIbCOB MO OTIETBHON JIMHUN

16. Kakoii ctaHgapTHBIII MOJYJb IMOCJIEIOBATEIbHONW MEpeAaud MAHHBIX MMEET BO3MOYKHOCTH
anmapaTHON (QUIBTPAIMH IPUHAMAEMbIX JTaHHBIX:

1. USART;

2. CAN;

3. SPI;

4.12C

17. Kakoe yCTpOWCTBO sIBIACTCS MHTEP(PEHCOM MEXKITYy HEMPEPHIBHBIM CHUTHAJIOM U IH(PPOBHIM
npoiieccopom?:

1. nudpo-aHanoroBeiii mpeoOpa3oBaTEb;

2. aHanoroBo-1M(poBoi peodpa3oBaTeb;

3. MOIYJISITOD;

4. neMoxynaTop

18. Cucremuas ¢ynkuust H(z) muckpeTHONW yCTOMYMBOM CHCTEMBI O0JaaeT CICTYIOIIMM CBOWM-
CTBOM:

1. Hymu nexar B J1€BO MOJIOBUHE TNIOCKOCTH Z;

2. HyJH JIeKAaT B TPABOM MOJIOBHUHE TUIOCKOCTH Z;

3. MOIyJb KaXKIOTO MOJII0CA IPEBBIIIAET SANHHUILY;
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4. MOOYJIb KAXKI0TI'0 MOJIF0CAa HEC NPCBLIIACT CAUHUILY,

19. Uemy paBHO MakCHMalbHOE KOJTUYECTBO TAPMOHUK MEPUOUUECKOT0 CUTHANA, KOTOPOE MOKHO
HOJYYHUTh pU IU(PPOBOM aHAIN3E CIEKTpa:

1. OTHOIIEHUIO YACTOTHI AUCKPETU3ALINU K YACTOTE CUTHAIIA;

2. OTHOILIEHHUIO YaCTOTELI CUTHAJIA K YaCTOTE JAUCKPCTU3ALIUH,

3. IOJIOBHHE OTHOIICHUS YacTOThI AUCKPETU3ALIUY K YACTOTE CUTHAJIA;

4. YABOCHHOMY OTHOIICHWIO YaCTOTHI AUCKPCTU3AINU K HaCTOTC CUI'HAJIA;

20. udposas pumbTparms — 31o:

1. paznokeHue cCUrHaIa HaA TAPMOHUYECKUE COCTABIISIOINE;

2. 3alIATa OT HAJIOKECHUS CIIEKTPa;

3. moJaBieHNE TIOMEX MOCJe JUCKPETHOTO mpeobdpa3oBanus Dypee;

4. cBepTKa CUTHAJIA C UMITYJILCHOM XapaKTePUCTUKON (PUIIbTpa.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. Apudmeruko-ioruyeckoe ycTpoicTBo. OOpaTHBIA M JIOMOJHUTEIbHBIA KOIBI. AJITOPUTM
JBOMYHOTO YMHOXEHUS.

2. YcTpoicTBO M Ha3HAYEHUE PETUCTPOB OOILIEr0 Ha3HAYCHHMs, CUETYMKA KOMAH/ U CTE€Ka MUKPO-
IIPOLIECCOPOB.

3. TunoBble BUJIbI KOMAaH]l MUKPOIIPOLIECCOPOB.

4. OCcHOBHBIE PEKUMBI paOOTHl MUKPOIPOIIECCOPOB.

5. 'apBapzckast U IPUHCTOHCKAs apXUTEKTYPbl MUKPOIIPOLIECCOPOB.

6. CISC- u RISC-npoueccopsi.

7. Metoasl noBbliieHust npousBoauTensHocTH RISC-MukpormponeccopoB. Konseliepnas oGpa-
00TKa KOMaH/1 1 MUKPOIIPOTPAMMBI.

8. TunoBble MUKPOCXEMbI MHUKPOIPOLIECCOPHBIX KOMILIEKTOB. OCOOEHHOCTH UCIOJIB30BaHUS OJ1-
HOKpHCTaJIbHBIX OBM 1 MUKPOKOHTPOJLIEPOB.

9. YerpoiicTBo ¥ Ha3HaYeHME TaliMepa. 3a/1auu, pellaeMble IIPY IOMOILIY TalMepa.

10. OcHOBHbIE XapaKTepHbIE OCOOCHHOCTH MapalieIbHbIX U MOCIEI0BATENbHBIX HHTEP(EICOB 1
UHTEPPEHCHBIX MUKPOCXEM.

11. YerpoiicTBO MOyl yHUBEPCAIBHOTO CUHXPOHHO-aCHHXPOHHOTO NPUEMOIIepe1aTurKa.

12. [locnenoBarenbublil uHTEpdeEiic [2C u ero THIOBBIE TPUMEHEHUS.

13. TlocnenoBatenbHblil nHTEpdeiic CAN U ero TUNOBbIE IPUMEHEHHUS.

14. IlocnenoBarenbHblil nHTEpdeiic SPI u ero TunoBbie MpUMeHEHUS.

15. OcHoBHBIE (PYHKITMOHAIbHBIC BOBMOKHOCTH M Ha3HAUYCHUE S-pa3psITHBIX MUKPOIPOIIECCOPOB

16. OcHOBHBIE (YHKLIMOHATIbHBIE BO3MOXHOCTH W Ha3HAa4YeHUE 32-pa3psAHbIX MHKpPOMPOLECCO-
pOB.

17. OcoOeHHOCTH CUCTEMbI KOMaH/ IpolieccopoB Ha ocHoBe siapa ARM. IloBbiieHre npousBo-
JUTEJIbHOCTH Ha YPOBHE OPraHU3alUU CUCTEMbI KOMaH/I.

18. UnTepdeiic RS-485 u npumensiemMble B HEM MPOTOKOJIbI BBICOKOTO YPOBHSI.

19. YcerpoiictBo 3Hakorenepupyromux KK-aucmieeB

20. Aaroput™bl oOMeHa nH(popMalLrei ¢ ycTpOHCTBaMU 0TOOPaXKEHHUs

21. YcrpoticTBa BBoga HHGOpMALIMKA. AITOPUTMBI 00padOTKH Apede3ra KiiaBuaryp.

22. locnenoBarenbHblil nHTEpdeiic 1-Wire 1 ero THMOBbIE TPUMEHEHHUS.

23. OcHoBHBIE orepaTopsl si3bika C.

24. OcoOeHHOCTH HaMCaHUs POrPaMM JUIsl MUKPOKOHTPOJIJIEPOB.

25. ALIII mocnemoBaTeIbHOTO THIIA.

26. ALlIl mapannensHOro THUINa

27. llpumenenne ALIT B MUKpOKOHTpOIIIEpax

28. IIpuMeHenue TaiiMepa-cueTunKa il U3MEPEHHS BPEMEHHBIX IIapaMeTPOB CUTHAJIOB

29. IlpumeHneHnue TaiiMepa-cueTdrka Juist paboThl C UMITYJIbCHBIMH JaTYUKaMU

30. IIpumenenue TaiiMepa-cueTduka i GopMupoBaHUs LU(POBBIX CUTHAIOB C 33JaHHBIMH Bpe-
MEHHBIMHU [TapaMeTpaMHu.

31. duckpetHble u udposbie curraisl. Teopema KorenbHuKoBa.

32. HuckpetHoe mpeobpazoBanue dypbe. OrpaHndeHus, HaKJIaabIBacMble Ha IUGPOBOM CHEK-
TpaJbHBIM aHAJIN3
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33. duckpetHoe npeobpazoBanue Jlariaca. [Ipsimoe u obpaTtHOe z-TipeoOpa3oBaHHE U €ro CBOW-
CTBa.

34. Maremarnueckoe onucanue nuppoBeix GuiasTpoB. [IpakTnyeckoe mpuMeHeHue z-npeodpaso-
BaHUS JJIs1 TMHEWHBIX JUCKPETHBIX CUCTEM.

35. Ycnoue yctoitunBocTH LU poBoro ¢puisTpa. PekypcuBHBIC  HEPEKYPCUBHBIE (DHIIBTPHI.

36. IIpsimast 1 KaHOHUYECKAS CTPYKTYPhI UPPOBBIX GUIBTPOB

37. IlocnenoBarenbHas U MapajuielbHas CTPYKTYphl HUPPOBBIX (PUIBTPOB

38. Cunre3 muppoBbIX (HUIBTPOB MPU MTOMOIITY aHATIOTOBBIX MPOTOTUIIOB

39. CunTe3 mudpoBbIX GUIBTPOB MPHU MOMOIIY OUITUHEHHOTO Mpeodpa3oBaHUs

40. CnexTpalbHBIM aHAJIW3 HA OCHOBE IU(PPOBOH (HUIBTPAIINH

41. Anroputm 6sIcTpOro npeobpazoBanust Pypre

42. Opranuzanus aBTOMaTHYECKOTO yMpPaBJICHUs 1Mo 00paTHOU cBsi3u. CBOMCTBA MOJIOKUTEITHHOM
U OTPULIATEIbHOIN 00paTHBIX CBSI3EH.

43. Peanuzanus aBTOMAaTUYECKUX PETYISITOPOB HA MUKPOIIPOLIECCOPAX.

44. YcrpoicTBO M IPUMEHEHHE TPOIPAMMHUPYEMBIX 0JIb30BATEIEM BEHTUIBHBIX MATPHII.

45. CnoxHble NporpaMMHUpPYEMBbIE JIOTUYECKUE CXEMbl M MPOrpaMMUpyeMasi JIOTUKa CMEIIaHHOMN
APXUTEKTYPBHI.

46. OCHOBHBIE CBEJICHUS O sI3bIKE onmucaHus jorudeckux pyaknuii VHDL

47. Ilpumenenue [IJIMC mist uudpoBoii 00pabOTKH CUTHAIIOB

14.1.3. TeMbI KOLTTOKBHYMOB
TuroBble y3716I M MPHHIUIIBI PAOOTH MUKPOTIPOIIECCOPOB
CrannaptHble HHTEp(EHCHI
[Mudposas 00paboTKa CUTHAIOB
[TporpamMupyemas JOrvKa U METOJIbI M CPEJCTBA OTIIAAKH MUKPOIIPOLIECCOPHBIX CHCTEM.

14.1.4. Tembl KOHTPOJILHBIX padoT
AJNTOPUTMBI IBONYHOU apu(PMETHKH
Peanu3zanus npocteimmx alropuTMoB Ha si3bike C
Maremarndeckoe onucanue LuGpOBbIX PUILTPOB

14.1.5. Tembl 1a60paTopHbIX padoT
[Tonxmrouenue u mporpammupoBanue KK-nucries v ycTpoiicTB HHIUKAITUT
O6paboTKka CUTHAJIOB YCTPOUCTB BBO/IA

14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJIsl JIHI] C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HUHBAJIN/I0B
Jlis i ¢ orpaHMYEHHBIMA BO3MOYKHOCTSMHU 3/I0POBbSl M1 MHBAJIUIOB MIPELYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIEHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropun Bubl 1ONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyarouxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIBHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI

[IpenMy111eCTBEHHO MMCbMEHHAs
MpoBEpKa

C napyueHusMu
ciyxa

C mapymenusasmu | CobeceoBanme 1Mo BOpocam K 3a4ueTy, | [IpenmyiiecTBeHHO yCTHas MTPOBEPKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusaMu Perenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTaHIIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOMPOCHI K METOJaMH
amrmapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpenmyniecTBEHHO IPOBEPKA
00IIeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJIS U3 COCTOSTHUS
MIOKa3aHUsAIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLIErocss Ha MOMEHT IIPOBEPKU
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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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