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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  oT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

Pa3zpaboTunku:

3aB.Ja0. kad. [Ip> A. 1. MypaBbeB

noreHT kadeapa [IpombinuieHHOM
IEKTPOHUKHU A. . Boponun

3aBenyroumii o0ecnieunBaromeii kad.
IIp> C. I'. MuxajibueHKO

Pabouast mporpamMmMa IUCIMITIIMHBI COIIAcOBaHa ¢ (DaKyabTETOM U BhINTycKaromeil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeayoNHii BRITYCKAIOMICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

[Ipodeccop xadeapb TPOMBIIILIIECH-
Hoit snekTponuku (I1p2) H. C. Jlerocraes

JlouieHT Kadeapsl GU3NIecKoit IIeK-
TpoHuku (D) H. A. Yucroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enpr0 MUCHUTIITMHBEI SIBISIETCS METOIMIECKIE OCHOBBI MCITOJIB30BAHUS PA3IMYHBIX ()YHKITNOHAb-
HBIX OJIOKOB MHUKPOKOHTPOJUIEPOB MPHU CO3/IaHUU IIEKTPOHHBIX YCTPOUCTB PA3IUYHOTO HA3HAYCHUS.

1.2. 3agaun IMCHMIIINHBI
— 3ajauell JUCHUMILIMHBI ABISETCS 3aKPEIUICHHE HAaBBIKOB IPOTrPAMMMPOBAHUSI MUKPOKOHTPOI -
JIEpOB Ha SI3bIKE BBICOKOTO YPOBHSI, ITOJYyYEHHbIE IPU U3YYECHUH AUCHUIUINH "MHPOPMALMOHHBIE TEXHOJIO-
run" ¥ "uudpoBas ¥ MUKPONPOIIECCOPHAs TEXHUKA" U MPHOOPETEHUSI 3HAHUN U HABBIKOB TIPOTPAMMUPO-
BaHUsI MUKPOKOHTPOJIJIEPOB.

2. Mecto mucuunimebl B ctpykrype OIIOII
Jucuunnuna «lIporpammupoBanue u omiagka Mukpokontposiepos» (b1.B.JIB.3.1) otHocures k
6noky 1 (BapuaTuBHAs 4acTh).
[TpenmecTBYIOMMUMH TUCIMIUTMHAME, (POPMHUPYIONIMMH Ha4yajdbHbIE 3HAHUS, ABISIFOTCS: MH)OP-
MalMOHHbIE TexHoJoruH, LlndpoBas n MuKkponpoueccopHasi TEXHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUTINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETESHIUI:

— OIIK-9 cnocoOGHOCThIO MCIOB30BaTh HaBBIKM PabOThl ¢ KOMIBIOTEPOM, BIAJETh METOJaMH
WH()OPMAITMOHHBIX TEXHOJIOTHH, COOIIOIaTh OCHOBHBIEC TpeOOBaHMUS MH(OPMAIIMOHHON 0€30TIaCHOCTH;

— TIK-1 criocoGHOCTBIO CTPOUTH MpOcTeiine pu3nyeckue 1 MaTeMaTHUECKUe MOJIeNIN Mpubdo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHM U HAHORJIEKTPOHUKH Pa3IMYHOr0 (hYHKIIMOHAJIHHOTO
HA3HA4YEHUs, a TAK)KE MCIOJIb30BaTh CTAHAAPTHHIE POrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIEIIHN -
pOBaHUs;

— TIK-2 cnocoOHOCTBIO apryMEHTHUPOBAHHO BBIOMpATh U PEAU30BBIBATh HA MPAKTUKE dPPek-
TUBHYIO METOJUKY HKCIIEPUMEHTAIILHOTO MCCIIeIOBAHUS MMapaMeTPOB M XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOICTB M YCTAaHOBOK AJIEKTPOHUKH U HAHODJIEKTPOHUKHU PA3IMYHOT0 (PYHKIIMOHAILHOTO HAa3HAYECHNUS;

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HATh OCHOBHBIE TUIIBI MUKPOKOHTPOJUIEPOB, UX OTJIMYMS, CTPYKTYPY MHKPOKOHTPOJUIEpA,
OCHOBHBIE (DYHKIIMOHAJIbHBIE OJOKU. SI3BIKM MPOrpaMMHPOBAHUS MHUKPOKOHTpoJuiepoB. CriocoObl mpo-
rPaMMUPOBAHMS MUKPOKOHTpOJuIepoB. Mcnons3zoBanne 3arpyzunka BOOTLOADER npu nporpammupo-
BaHUs1 MUKPOKOHTPOJLIEPA.

—  yYMeTb I0JIb30BaThCS PA3IMYHBIMU CHCTEMaMU IIPOrpaMMUPOBAHUS MUKPOKOHTPOJIEPOB, CO-
CTaBJIATh IPOrPaMMBl, peaTU3yIOIINeE 3aJaHHble QYHKIUHU U OCYILECTBIATh UX OTIAJAKY.

—  BJAJeTh CII0COOaMU IMPOTrpaMMUPOBAHMS MUKPOKOHTPOJIIEpA C 3arpy34uKkoM U 0e3, ocyre-
CTBJIAITh POBEPKY NMPABUIBHOM pab0TOCTIOCOOHOCTH MUKPOKOHTPOJLIEPA.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX AUHUIIBI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHHUILIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
4 cemecTp
AynuaTopHbI€ 3aHATHS (BCETO) 102 102
[IpakTnueckue 3aHATHS 102 102
CamocTtosTenbHas paboTa (Bcero) 78 78
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 78 78
Bcero (6e3 sx3amena) 180 180
OO01mast Tpy10eMKOCTb, 4 180 180
3auetHbie EquHutb 5.0 5.0
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5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3gennl IMCOUILIAHBI M BHALI 3AaHATHHA
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

Bcero
4acoB
HaszBanus pas3nenoB IuCHUIIIMHBL Tpax. Cam. (6e3 @opmmpyembic
3aH.,4 | pa0.,u KOMITETEHITUHI
HK3aMEHa
)
4 cemectp
1 MukpoxouTpomepsl AVR, cpenbl pazpadboTku 10 24 34 OIIK-9, [1K-1,
MUKpPOKOHTposiepoB AVR. [1K-2
2 [TaMsTh ¥ IpepbIBaHUA. 28 24 52 OIIK-9, T11K-1,
IK-2
3 Berpoennsie mpeoOpa3oBaTey, MPOTOKOIBI 00- 64 30 94 OIIK-9, T1K-1,
MEHa U UHAVMBUAYAJIbHBIC 3aaHHUS. TIK-2
Hroro 3a cemectp 102 78 180
Hroro 102 78 180

5.2. Pa3nenbl JMCUMILUIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (MPeabl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Pazaenbl qucUIUIMHBL U MEXIUCHUILTHHAPHBIE CBS3M C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTABICHBI B TaOIHIIE 5.2.
Tabnuna 5.2 — Pa3gensl AUCHUIUIMHBL U MEXIUCIUIUIMHAPHBIE CBS3H
Ne paznenoB qaHHOWM MUCHIUILTAHEL, IS

KOTOPBIX HEOOXOJMMO U3yUEHUE

o0ecIieunBaroUIuX U 00eCIeYnBaeMBbIX

HanmenoBanune JUCHUITIINH

JUCLMILINH

1 2 3
[IpenmecTByromue AUCHUILIMHbI
1 UadopManinoHHbIE TEXHOJIOTUH +
2 Iludposas 1 MUKPOIPOLIECCOPHAs TEXHUKA +

5.3. CooTBeTCcTBHE KOMIIETeHIN I, (POPMHUPYEMBIX NIPH H3YYCHUHU AUCUMIIMHBI, M BU/0B 3aHATHH
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX NMPHU H3YyYEHUM AMCLUMIUIMHBI, U BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuue 5.3.
Tabmuua 5.3 — CooTBeTCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPU U3YYEHUHU JUCLUIUIMHBL, U BUIOB 3aHS -

TUN

Bunel 3ansatuit
DopMBbI KOHTPOJIS

Komnerenuu
[Ipak. 3aH. Cawm. pa0.

OIIK-9 + + OTYeT Mo UHAUBUIYAIBHOMY 3aJJaHUIO,
CobecenoBanue, Tect, OT4eT Mo MpakTu-
YECKOMY 3aHSTHIO

TIK-1 + + OTyYeT N0 UHAUBUIYAIbHOMY 33JIaHUIO,
CobecenoBanue, Tect, OTUeT 1O NMPaKTH-
YECKOMY 3aHSITHIO
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T1IK-2 + + OTuer No UHIUBUAYAILHOMY 33JIJaHUIO,
CobecenoBanne, Tect, OT4eT MO NMPaKTH-
YECKOMY 3aHATHIO

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
He mpenycmotpeno PVYII

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

Haspasma pasnenos HanmenoBanue npaktnueckux 3aHatuii | Tpynoemkocts, | Dopmupyemsie
(ceMuHapoB) q KOMITETEHIIUU
4 cemectp
1 MukpoxonTpomeps! | CemeiicTBa MUKpOKOHTposuiepsl AVR: 10 OIIK-9, IIK-1,
AVR, cpenpl tinyAVR, megaAVR, xmegaAVR. Bepcuu I1K-2
pa3paboTku MUKPOKOHTpOJIEpOoB. CTPYKTypa MUKpPO-
MUKPOKOHTPOJUIEPOB | KOHTpoJuiepoB AVR.
AVR. Vitoro 10
2 ITamsts n Buytpennsis ¢aemr-namsats komana.Bay- 28 OIIK-9, IIK-1,
NIpEPBIBAHMUS. TpeHHss naMaTh JaHHbIXx EEPROM. Verpoii- I1K-2
CTBa BBOJa-BbIBO/Ia MUKPOKOHTPOJIJIEPOB.
Hcnonp3oBanue noptoB BBoja/BbiBoa. [Ipe-
pBIBaHKE IO cUeTYMKY.BHEIIHME npepbIBa-
HUS.
Utoro 28
3 BcTrpoeHHbIe Pa6ota ¢ BctpoennsiMu ALIIT u aHamoroBsim 64 OIIK-9, T1K-1,
npeodpazoBaTeny, kommnaparopom. lIITUM-monynsatop (PWM) 8-, [K-2
MPOTOKOJIBI 0OMeHa 1 | 9-, 10-, 16-6utHbIi.PaboTa ¢ mpoTokoIoM
VH/IMBUlyaJIbHbIE 1 Ware.Pabota ¢ npotokonom [2C.Brinonne-
3a/1aHUSL. HU€ MHIUBUIYAJIbHOTO 3a/IaHMSL.
Hroro 64
Hroro 3a cemectp 102

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH IPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOSATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

Bunsl camocrositensHol | TpynoemkocTs, | DopMupyemblie

HasBanns paznenos a Py ’ PMHDY @OpMBI KOHTPOJIA
paboThI q KOMIIETEHITNHU
4 cemecTp

1 [ToaroroBka k mpakTuye- 24 OIIK-9, I1IK-1, |OtyeT no mpakTuye-
MUKpPOKOHTPOIIJIEP | CKUM 3aHSITHSIM, CEMUHA- [1K-2 ckoMy 3aHsTHio, Co-
bl AVR, cpensl pam Oecenosanue, Tect
pa3paboTku Wroro 24
MUKPOKOHTPOJIIEPO
B AVR.
2 ITamsTh 1 [ToaroroBka k mpakTuye- 24 OIIK-9, I1IK-1, |OtyeT no nmpakTuye-
MIpEPHIBAHUA. CKHUM 3aHSITHUSM, CEMUHA- [1K-2 ckomy 3anstuto, Co-
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pam OecenoBanue, Tect

Uroro 24
3 BerpoenHblie [ToaroroBka k nmpakTuye- 30 OIIK-9, IIK-1, |Ot4eT 10 UHAUBH-
npeoOpas3oBaTeniy, | CKUM 3aHSITHUSM, CEMUHA- [1K-2 IyaJIbHOMY 3a]1a-
MIPOTOKOIIBI OOMEHa | pam Huto, OTuer no
¥ MHIMBHYallbHBIC |y o 30 MPaKTUYECKOMY 3a-
3a/1aHUs. Haruio, Tect
Hroro 3a cemectp 78
Hroro 78

10. KypcoBoii npoekTt / KypcoBasi padora
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banbHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcuManbHbIH MaxkcuManbHbIH
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
4 cemectp
OTt4er no MHANBUAYANIb- 10 20 40 70
HOMY 33JJaHHIO
OTyer 1o NpakTHYECKOMY 5 5 5 15
3aHATHUIO
CobecenoBanue 5 5 5 15
Wroro makcumym 3a nepu- 20 30 50 100
on
Hapacraromum utorom 20 50 100 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU
banel Ha 1aTy KOHTPOIBHOW TOUYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOUM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuManbHON cymMMbl O6aitoB Ha aaty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBl 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle
11.3.
Tabmuua 11.3 — Ilepecuer cyMMbl 0aIJIOB B TPaIMIMOHHYIO M MEXIYHAPOIHYIO OLICHKY

HtoroBas cymma Gaos,

Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xopo11o) (3a4TeHO) 85 -89 B (ouens xopo1io)
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75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)
3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (ocpexcreero)
2 (HeyHOBICTBOPHTENSHO) (HE Hwxe 60 6ayoB F (Hey1oBIETBOPUTEIBHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa

1. IHapamos, Anexkcanap BukropoBud. MUKpOIpOIIECCOPHBIE YCTPOUCTBA H CUCTEMBI | yaeOHOE
nocobwue / A. B. Illapanos ; denepaabHOE areHTCTBO MO 00pa30BaHMI0, TOMCKH rOCYIapCTBEHHBIN YHU -
BEPCUTET CUCTEM YIIPABICHHS U PaIHOdIeKTpOHHUKH. - Tomck : TMIIJIO, 2008. - 152 c. : ui., Tabn. - bub-
auorp.: ¢. 152. - 60.00 p., 76.00 p., 115.00 p., 150.00 p. (Hanuuue B 6mbmuorexe TYCVYP - 22 3k3.)

2. MHKPOIIPOLIECCOPHBIE YCTPOMCTBA U CUCTEMBI Yue6uoe mocobue. CaMocTos-
TeabHas paboTa [DNeKTpOHHBIN pecypc]: pa3men 1: ctp. 9-12, paznen 2: ctp. 12-14, 17-18, 21-22, 74-75,
pasgen 3: ctp. 15-16, 78, 95-101. — Pexum nmoctyma: http://ie.tusur.ru/docs/mai/pr_mk.rar (mara 00-
pamenusi: 16.09.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. IHapamnos, Anexkcanap BukropoBuyu. OCHOBBI MUKPOIPOIIECCOPHON TEXHUKH : yueOHOE MOCo-
oue / A. B. llapanoB ; denepaibHOE areHTCTBO MO 00pa30BaHUI0, TOMCKHN TOCYIapCTBEHHBIN YHUBEP-
CUTET CHUCTEM YIpPAaBIICHUS U paarodieKTpoHuku. - Tomck : TMIIJIO, 2008. - 103 c. : un., Tabn. - buob-
quorp.: ¢. 103. -41.00 p., 51.50 p., 80.00 p., 100.00 p. (Hanuuue B 6ubmamoreke TYCVYP - 25 5k3.)

12.3. YueOHO-MeTOANYECKHE MTOCOOHS

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus

1. IlMapanos, Anekcannp Bukroposuu. [IpoekTrpoBaHre MUKPOIIPOLIECCOPHBIX YCTPONCTB : py-
KOBOZICTBO K BBIMOJHEHHUIO KYpCOBBIX MPOekToB (B ToMm uucie ['TIO) ans cTyneHToB cClenualbHOCTH
"ITpombrniennas iexktponuka” / A. B. lllapanos ; @enepanbHoe areHTCTBO 1O 0Opa3oBanuto, ToMckuit
rOCyIapCTBEHHBIH YHMBEPCUTET CHCTEM YIpaBiieHUs U panuodnektpoHuku, Kadenpa nmpomblimeHHON
anektpoHukd. - Tomck : TYCVYP, 2009. - 74 c. : wi. - bubmmorp.: c. 74. - 50.00 p., 00.00 p. [Ipaktudeckue
saasTus: Pasnen 1: ctp. 10-12, pasnmen 2: ctp. 13-25, paznen 3: crp. 30-32. (Hanuuue B Oubmoteke TY -
CVYP - 61 3k3.)

2. MHUKPOIIPOLIECCOPHBIE VCTPOUCTBA U CUCTEMBI Meromnueckue yKa3aHUs 110
BBHITIOJTHCHHIO JTA0OPATOPHBIX M WHAMBUAYATBHBIX paboT. [lpakTudueckue 3aHsTHS [DICKTPOHHBIA pe-
cypc]: Pazmen 1: crp. 16-31, paszmen 2: ctp. 32-41, pasmen 3: crtp. 42-54. — Pexum npocrtymna:
http://ie.tusur.ru/docs/mai/pr_mk.rar (nara obpamenus: 16.09.2018).

3. Muxkpoxontpoiiep ATMEGAS8 PykoBoJCTBO K BBINIOJHEHHUIO JIabopaTtopHoi paboTel. Camo-
cTosiTeNbHAs paboTa [DnekTpoHHkIi pecypce]: Paznen 2: ctp. 7-8, 8-14, paznen 3: ctp. 9-19, 20-24. — Pe-
kUM foctyna: http://ie.tusur.ru/docs/mai/pr mk.rar (mata oopamenus: 16.09.2018).

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJIHI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJisi CAMOCTOSTENILHOW M ayAUTOPHOM pabOThl 00ydaroIuXcs
13 yuciia JIvun C Ol"paHI/I‘-ICHHBIMI/I BO3MOXHOCTAMHAU 3)10pOBI>$I 1 MHBAJINI0B HpGHOCTaBJ'ISH-OTCSI B (bopMax,
aJaNTUPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAIIHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JUJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeILHOTO anmapara:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;
- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. 1. bubmuoreunass cucrema wusmarenscTBa "Jlawp" [Onextponnsii pecypc]. — URL:
https://lanbook.com (narta obpamenus 20.04.2018).

2. 2. ludopmanmoHHble, CIpaBOYHbIe, 1 HOPMaTUBHbBIE 0a3bl JaHHBIX. [DIEKTPOHHBIN pecypc].
URL: https://lib.tusur.ru/ru/resursy/bazy-dannyh (nara o6pamenus 20.04.2018).

3. 3. UndopmanmonHo-ananuTtuaeckas cuctema Science Index PUHII. [DnexTponnsiit pecypc].
— URL: https://elibrary.ru/defaultx.asp (mara obpamenus 20.04.2018).

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MpPorpaMMHoe
o0ecneyenmne

13.1. O6uue TpeGOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTAHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHne 1 NPAKTHYEeCKUX 3aHATHI

Jlaboparopusi MUKPOITPOIIECCOPHBIX YCTPOUCTB 1 cucteM / Jlaboparopus I'TIO

yueOHas ayIUTOpus AJIs NPOBEICHHS 3aHATUI NPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs PO -
BE/ICHUS 3aHATHIA Ja0OpaTOpHOTO THIA, ydeOHas aymuTOpHUs JJISi MPOBENCHHS 3aHITUH CEMHHAPCKOTO
THUIIa, TOMEIEHUE Ul KypCOBOTO MTPOEKTUPOBAHNUS (BBIIOIHEHUS KYPCOBBIX padboT)

634034, Tomckast obnacts, . Tomck, Bepmununa ynuia, n. 74, 333 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- JJabopartopusie makeTs (10 mIT.);

- MuxkponpoueccopHsiit Moayab «SDK-1.1» (8 mrt.);

- Ocummnorpadsl (12 mr.);

- 'enepatop curnanos ['3-54 (2 mrt.);

- [lepconanbhblii kKoMmbroTep (12 mt.);

- Kommuiekt cnienmanuzupoBanHoit yueOHoH MeOenu;

- Pabouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— ASIMEC

— AVR Code Vision 3.31Evaluation

— Far Manager

13.1.2. MaTrepuajibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
JIns caMoCTOSATEIbHON PabOThl MCIOB3YIOTCS y4eOHBIE ayIUTOPUU (KOMIBIOTEPHBIE KIIAcChl),
PacIoJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocraB 000py/10BaHHUSA:

- yueOHas Mmeberb;

- koMmnbroTeps! Ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T, - 5 miT.;

- KOMITBIOTEPBI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecrneynBaroT AOCTYI B JIEKTPOHHYIO HH-
(dhopManOHHO-00pa30BaTENIbHYIO CPely YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHue NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydEeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH 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, 000OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. HazoBuTe pazpsaHOCTh HIMHBI JAHHBIX MUKpOKOHTposiepa ATMega

a)8;0)16;B)32

2. YKaXuTe BEIUYMHY MOATATMBAIOLIETO PE3UCTOPA MOPTA

a) 40xOwm ; 0) 10 kOwm ; B) 100 xOm

3. Kakoii peructp onpenenser HalnpaBieHUe JaHHbIX 110pTa

a) DDR ; 0) PORT ; B) PIN

4. Kakoe cemeiicTBO 001a71aeT OrpaHU4E€HHBIM HA00POM NepUPEepUHBIX YCTPOHCTB

a) tinyAVR ; 6) megaAVR ; B) XmegaAVR

5. CKONbKO TaKTOB MCHONb3YETCs AJIs AOCTYyINa K BHYTpeHHeN namsatu SRAM

a)1;0)2;B)4

6. KakoBa pa3ps1HOCTb TaiiMepoB

a)8;0)16;B)32

7. st Kakux QYHKIMH HCTOIb3YIOTCS TaiMEpHI:

a) s LHIMM-monynsatopoB ; 0) OTCUeT BpeMEHH 3a/I€p>KKU MPOTrpaMMBbl ; B) IpephIBaHUE Yepes
OIpeZIeIIEHHbIE IPOMEXKYTKH BPEMEHH

8. Ykaxkure pa3paaHocTb BHyTpeHHero ALIT

a)8;0)10;B) 12

9. Yka)xuTe HauBBICIIMI IPUOPUTET IPEPHIBAHUS

a) BHeIIHee ; 0) npepsiBaHue 1o taitmepy ; B) RESET

10. Tlo xakoiif apXUTEKType MOCTOEHbI MUKPOKOHTpoILiepbl AVR

a) o ["apBapckoii ; 6) mo [IpuHCTOHCKOH ; B) IO THOPUAHOMN

11. Kakoii 371eKMEHT BBIIIOJIHAET CHXPOHHU3ALMIO BCEX BHYTPEHHUX YCTPOMCTB

a) CUETYHK ; 0) TAKTOBBIN T€HEPaTOp ; B) BHEIIHUI reHepaTop

12. Kakue peructpbl MOT'yT OOBbEIUHSTCS B PETMCTOPBbIHN Maphbl

a) 123 ;06) 124 ; B) 126 ;1) 127

13. B xakoii o0acTy 3a1aeTcsa TAKTOBAs 4aCTOTa

a) B mporpamme ; 6) FUSE ; B) EEPROM

14. Cxonbko peructp obiero Ha3HaueHus ucnoyib3yrTces B MK AVR

a)8;0)16;8B)24;1)32
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15. Jlas1 uero ucnonb3yeTcsi CTOPOXKEBOM TaliMep

a) s GopMUPOBAHUS UHTEPBAIOB MAJION JUTUTEIILHOCTH ; 0) /T epe3amnycka B ciaydae c0os ; B)
JUTSI 3aIIMTHI OT BHEIITHETO BO3ICHCTBUS

16. Kakue peructpsl paboTarOT CO BCEMH KOMaHAaMHu

a) R0..R8 ; 6) R9..R16 ; B) R16..R31

17. B xakol nmaMsT COXPAHSIOTCS JaHHBIE TTOCIIE CHATHUS HANPSKEHUS TUTaHUS ?

a) FLASH ; 6) SRAM ; B) EEPROM

18. Kakoro Tuna onepanuu MUKpOKOHTpoJiepoB AVR

a) MOJIHOCTBIO CTaTUYHAs ; 0) OrpaHUYCHHO CTAaTUYHAS ; B) TUHAMHYECKAs

19. Kakne npoToKOoJIbI TO3BOJISIFOT OPraHU30BaTh JTOKAJIBHYIO CETh

a) I>)C ; 6) SPI ; B) UART/USART

20. B o6mactu FUSE nporpammupyetcs:

a) HavaJIbHAs IporpaMma 3arpys3ku ; 6) pexumsl padotsl MK ; B) mporpamma 3aBepuicHHs

21. YkaxuTe MaKCUMAJIbHBIN TOK TOPTa BBIBOAA

a) 10 mA ; 6) 20 mA ; B) 40 mA

22. K xakuM BBIBOJIaM MOJKJIFOYAETCS] BHEIIIHUN KBapIEBbIA pe30HATOP?

a) AINO-AINI ; 6) XTAL1-XTAL?2 ; B) OC1A-OC1B

23. Ckonbko kananoB ALIIT peanuzoBano B ATMega8 ?

a)3;0)6;B)8

24. Taiimep CTOPOKEBOTO TaiMepa SABISETCA:

a) He3aBUCUMBIM ; 0) UCTIONB3YETCs TAKTOBAsI YACTOTA ; B) TAKTOBAs YAaCTOTA C MPEAIEITUTEIIEM

25. 1ns gero ucnonb3yercs pexum ADC Noise Reduction ?

a) Jlns yBenuueHUs: TOYHOCTH MPeoOpa3oBaHus ; 0) IJs yBEIUUYCHHs] CKOPOCTH MpeoOpa3oBaHHUS ;
B) JJIsl YBEITMUEHHS CKOPOCTH U TOYHOCTHU MPeoOpa3oBaHus

26. AHaoroBslii KOMIIApaTOp UCHOIb3YETCS AJIS:

a) U3MEPEHMsI PA3HOCTHU JIBYX HaIPsHKCHUH ; 0) BRIpaBHUBAHUS IBYX HAINPsDKCHHH ; B) CpPaBHEHUS
JIBYX HaIIPsKCHUI

27. Bo ckonbko rpymn crpynnupoBanbl noptel MK ATMega8 ?

a)l1;06)3;8)4

28. lyist wero ucnonb3yercs BeiBog Uref ?

a) Jlns 3amanus u3MmepeHus HanpspkeHus; 0) ans nuranus AL ; B) s 3amaHus OMOPHOTO
Hanpsbkenuss ALTT

29. Jlns gero ucnons3yercs BeiBog RESET ?

a) st epesarpy3ku MK ; 0) aiis nmpuoctanoBku pabotel MK ; B) mist BBoia B pexxum STANBY

30. IIpn noMomu Kakux BeIBOAOB ocyliecTBisieTcs nporammupoBanue FLASH namstu ?

a) RESET ; 6) MOSI ; B) TOSCI; r) MISO; o) SCK e) OC1A

14.1.2. Bonipochl Ha co0eceqoBaHmne
OcnoBnble cTpykTypsl MK 1 X B3aMMOCBSI3b.
Peructpsr MK.
Flash mamsTs.
EEPROM nawmsiTs.
Cpenbl pa3paboTKH.
YerpolicTBa BBOJIa-BBIBO/IA.
Buns! npepbIBaHuN, UX IPUOPUTET.
IIpepbiBaHME 110 CUETUHUKY.
Brewnue npepsiBaHus.
[TpepriBanue ALIIIL.
ITpepriBanKe koMIIaparopa.
INUM- moxynsaTopsl, ux padoTa.
Buael npoTokosos.
[IporpaMMHBbI€ 1 anmapaTHbIE TPOTOKOJIBI.

14.1.3. Tembl MHAMBUIYAJIbHBIX 3aJaHUI
Cucrema cTabUIM3aIUN TEMIIEPATYPhI C AHATOTOBBIM JTATYUKOM;
Cucrema yrpaBJeHUS IIIaTOBBIM JIBUTATEIIEM;
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CucteMsbl ynpaBieHUs: 0OpaTHOXOIOBBIM HHBEPTOPOM;

Cucrema craOuian3anuy U 0TOOpaKeHUs TEMIIEPATYPhl XOIOANIbHHKA,
Cuctema paspsiaa akkymynsTopHbix Ni-MH akkymynsaTopos;

Cucrema 3apsaaa akkymyasTopHbix Ni-MH akkymynsTopos;

Cucrema yrpaBiieHUs IOJUBOM PacTEHHUI;

Cucrema ornpeeneHns: CKOPOCTH IMOTOKA JKHUJIKOCTH;

Cuctema orpesiesieHus TOTPEOICHHOM MOIITHOCTH;

Cucrema yrnpaBiaeHUs BIaXHOCTH IIOMELIEHUSI.

14.1.4. Bonipochbl /il NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CeMUHAPaM

CemeiictBa MukpokonTposiepel AVR: tinyAVR, megaAVR, xmegaAVR. Bepcun MUKPOKOHTPOII-
nepoB. CTpykTypa MUKpOKOHTposuiepoB AVR.

BuyTpennss ¢ruen-naMaTh KOMaH/.

Buytpennss namsate ganabix EEPROM.

YerpoiicTBa BBO/Ia-BbIBOJIa MUKPOKOHTPOJIEPOB. Vcnoabp30BaHue MOPTOB BBOIa/BBIBOJIA.

IIpepbIBaHME 110 CUETUUKY.

Brewnue npepsiBaHus.

Pa6ota ¢ BctpoennbiMu ALl 1 aHamorOBBIM KOMITAPATOPOM.

NM-monynsarop (PWM) 8-, 9-, 10-, 16-OuTHBIii.

PaGota ¢ mpotokomom 1Ware.

Pa6ora ¢ nporoxonom 12C.

BrinonHeHne nHAMBUAYAIBHOTO 3aaHUS.

14.1.5. Bonpocsl n1uddepeHnupoBaHHOro 3a4era
OCHOBHBIE TUIIBI IPOTPAMMUPOBAHUSI.
[TporpammupoBanne BOOTLOADER, ero Heo0XonuMocThb.
Cpena pa3paboTKH.
Pa6ora AL, xananer ALIIT.
Tabnmuia npuoOpUTETOB MPEPHIBAHUH.
OcHoBHbIe cTpYKTYypbl MK 1 ux B3auMOCBS3b.
Peructper MK.
Flash namstp.
EEPROM nawmsTs.
Cpenpl pa3paboTKH.
YcrpoiicTBa BBOAA-BBIBOJA.
Buael npepbiBaHuii, ©X NPUOPHUTET.
IIpepbiBaHKE 110 CUETUUKY.
Bueurnue npepeiBaHusi.
[TpepriBanue ALIIIL.
[IpepriBanue kommaparopa.
HINM- MomynsTopsl, ux padora.
Buel mpoTokosnos.
[IporpammHbIe U anmapaTHbie MPOTOKOJIBI.

14.2. TpeOoBaHMSs K OLIEHOYHBIM MATepHAaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st munr ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TeJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
npoBepKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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