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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 49 or« 5 » 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 IMCHUIIMHBI U BHAbI 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 I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA

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

= = 2 g zE
= g = =z
< < = 2] 2 O
Ha3Banus pasnenoB MUCIUILTAHBL ® aQ o O g 5
2 : =
s, z S g 23
= © 2R-) & 2
4 cemectp
1 MukpokonTposuiepsl AVR, cpensr pazpaboTku 10 24 34 OIIK-9, T11K-1,
MUKpPOKOHTpoIiepoB AVR. [K-2
2 ITamsTh U IpEpBIBaHMUS. 28 24 52 OIIK-9, IIK-1,
[K-2
3 Berpoennslie mpeodpazoBaresu, MPOTOKOIbI 00- 64 30 94 OIIK-9, I1K-1,
MEHA W UHJIUBUIYaAJIbHBIE 3aJaHHUSI. TIK-2
HWroro 3a cemectp 102 78 180
Hroro 102 78 180
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
He npenycmorpeno PVYII.

5.3. Paznenbl JMCHUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NPeAbl Ty IIUMH)

U obecneynBaeMbIMH (IOCJIEAYIOIMUMH) TUCHUILIMHAMHA

Paznmensl TUCHUTUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabmuIe 5.3.

Ta6Jmua 53— Pazgenbl AUCUMITIMHEL U MCKIAUCHUIUIMHAPHBIC CBA3U

HanmMeHoBaHMe TUCIUILIIMH

Ne pa3znienoB JaHHOW TUCIUIUIMHBL, JJISI
KOTOPBIX HEOOXOIUMO U3YYCHHUE
00ecIIeunBaroIINX U 00eCIIeYNBAEMBIX

TUCIUILTUH

1 2 3
[IpenuecTByromue JUCHUTIIUHBI
1 MadopManimoHHbIE TEXHOJIOTUH +
2 Iludposas 1 MEKPOTIPOIIECCOPHAS TEXHUKA +

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTtBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, ()OPMUPYEMBIX TTPU W3YYCHUU NTHUCHIUILIAHBI, U BUIAOB 3aHS -

THH

§ Bunnl 3ansatuit

=1 :

= s e

e 8 s DOpPMBI KOHTPOJIS

5 ) o P p

= 5 <

o e O

B4 =

OIIK-9 + + OTyYeT Mo UHAUBUIYATLHOMY 3aJJaHUIO,

CobecenoBanue, Tect, OT4eT Mo MpakTu-
YECKOMY 3aHSTHIO
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TIK-1 + + OTuer No UHIUBUAYAILHOMY 33JIJaHUIO,
CobecenoBanne, Tect, OT4eT MO NMPaKTH-
YeCKOMY 3aHSTHIO
[1K-2 + + OTyeT N0 UHAUBUIYAIbHOMY 3aJJaHUIO,
CobecenoBanue, Tect, OTueT 1O MPaKTH-
YECKOMY 3aHSITHIO
6. UnTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.
7. JlabopaTtopHble paGoThl
He npenycmorpeno PVYII.

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)

HanmMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HauMeHoBaHMe MPAKTUYECKUX 3aHATHHA (CEMHUHAPOB)

3 z§
3 =
5 Z > 5
HasBanus paznenos HaumeHoBaHMEe IPaKTUUECKUX 3aHATUIN (CEMHHAPOB) zF &5
o E
= 2 =
a e g
= S
4 cemectp
1 MUuKpOKOHTPOJLIIEPHI CewmeiicTBa MukpokoHTposiepsl AVR: tinyAVR, 10 OIIK-9,
AVR, cpenpl pa3pabotkn | megaAVR, xmegaAVR. Bepcun MukpokoHTposLie- IK-1, TIK-
MUKPOKOHTPOJIEPOB poB. CTpyKTypa MUKpPOKOHTpOJiepoB AVR. 2
AVR. Hroro 10
2 [TamsTh 1 npepbiBanus. | BHyTpeHHss ¢aen-naMsats komana. BHyTpeHHs s na- 28 | OIIK-9,
MmaTh nanHbix EEPROM. YcrpoiicTBa BBOa-BEIBOIA TIK-1, TIK-
MUKPOKOHTpOJIEPOB. Mcnionbs3oBanue nopTos 2
BBOJ1a/BbIBO/Ia. [ IpepriBanme no cueTunky.BHemHmne
MIPEPbIBAHUS.
Hroro 28
3 Becrpoennblie Pa6ora ¢ Bctpoennbivu ALIIT u aHamoroBbIM KoMIa- 64 | OIIK-9,
npeoOpa3oBaTeIIH, patopom.ILIUM-monynstop (PWM) 8-, 9-, 10-, 16- ITK-1, TTK-
MIPOTOKOJIBI OOMEHA U outHelil.PaboTa ¢ mpotokonom 1 Ware.PaboTa ¢ mipo- 2
WHJIMBUAYaJIbHBIC tTokosioM [2C.BrinosiHeHre MHAMBUAYABHOTO 3a/1a-
3aJ1aHusl. HUSL.
Hroro 64
Hroro 3a cemectp 102

9. CamocrosiTesqibHasi paboTa

Bunel camocrosiTensHOM paboThl, TPYAOEMKOCTh U (POpMHUpYEMbIe KOMIIETEHIIUH IPEICTaBICHbI B

tabmuue 9.1.
Tabmuua 9.1 — Bussl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN
3 i
3 = =
v O =
Bunsl caMocTosITeIbHON = )
Ha3zpanus pa3zaenos Z 7 = @DopMBI KOHTPOJIS
paboThI 2 g 2
= g =
Y o 2
= S
4 cemecTp
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1 MUKpOKOHTPOJIIIEPHI [ToaroroBka kK mpakTuue- 24  |OIIK-9, |OTtyer o NpakTUUYECKOMY
AVR, cpenpl pa3paboTKi | CKUM 3aHSTHSIM, CEMUHA- IK-1, 3ansTuio, CobeceoBanue,
MUKPOKOHTPOJIEPOB pam [1K-2 Tect
AVR. Hroro 24
2 ITamsts n npepeiBanud. |IloaroroBka k nmpakTuye- 24 |OIIK-9, |Otuer no NpakKTUYECKOMY
CKHMM 3aHSITHSIM, CEMHUHA- TIK-1, 3angTuro, CobecenoBanue,
pam [1K-2 Tect
Hroro 24
3 Berpoennblie IToaroroBka K nmpaxkTu4e- 30 |OIIK-9, |Ortuer no MHAUBUIYAIIb-
npeoOpa3oBaTeIH, CKHM 3aHSITHSIM, CEMHHA- TIK-1, HOMY 3aJianuto, OTUeT 1o
IPOTOKOJIBI OOMEHA U pam [1K-2 [IPaKTUYECKOMY 3aHATHIO,
WH/IMBU]1yalIbHbIE Wroro 30 Tect
3aJ1aHusl.
Hroro 3a cemectp 78
Hroro 78
10. KypcoBasi padota (mpoekT)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa Jjisi OlleHKH YCIIeBAeMOCTH 00yYaI0IIHXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTHl y4eOHOU 0aJi 3a mepuoj Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEATENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
4 cemectp
OTyer no MHIUBUAYATb- 10 20 40 70
HOMY 3aJJaHUIO0
OTt4er 1o NpaKTUIECKOMY 5 5 5 15
3aHATHIO
CobecenoBanue 5 5 5 15
Hrtoro makcumyM 3a nepu- 20 30 50 100
on
Hapacraromum ntorom 20 50 100 100
11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [IepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMaIbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHOUM cymmbl OanioB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha gaty KT 2

11.3. IlepecyeT cymMMBbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLMOHHYIO U MEXIYHAPOIHYIO OIICHKY INpEJICTaBleH B TabJHIe

11.3.
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Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

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

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Illapanos, Anexcanap BuktopoBuyu. MUKpOIpOLIECCOPHBIE YCTPONCTBA U CUCTEMBI : y4eOHOE
nocobue / A. B. Illapanos ; @enepanbHoe areHTCTBO 10 00pa30BaHMI0, TOMCKUN TOCYIapCTBEHHbIN YHU -
BEPCUTET CUCTEM YIPABIEHUS U paAuouieKTpoHukKH. - Tomck : TMIJIO, 2008. - 152 c. : ui., Tabn. - bub-
auorp.: ¢. 152. - 60.00 p., 76.00 p., 115.00 p., 150.00 p. (nanuuue B 6ubnuorexe TYCYP - 22 5k3.)

2. MHKPOIIPOLIECCOPHBIE YCTPOMCTBA U CUCTEMBI Yue6roe mocobue. CaMocTos-
TespHas paboTa: paszgen 1: ctp. 9-12, paszaen 2: crp. 12-14, 17-18, 21-22, 74-75, paznen 3: ctp. 15-16, 78,
95-101. [DnextponHbIi pecypc] - Pexum moctyna: http://ie.tusur.ru/docs/mai/pr_mk.rar, gara obparie-
Hus: 15.05.2018.

12.2. lonostHUTEILHAS JIUTEPATypa
1. Iapanos, Anexcanap BuktopoBud. OCHOBBI MHKPOIIPOIIECCOPHON TEXHUKH : y4eOHOE MOCO-
oue / A. B. lllapanos ; @exepanbHOE areHTCTBO MO0 00pa30oBaHMI0, TOMCKUIT rOCYIapCTBEHHBIN YHUBEP-
CUTET CUCTEM YIPaBIEHUS U PaauodneKTpoHuku. - Tomck : TMIIJIO, 2008. - 103 c. : umn., Tabn. - bu6-
muorp.: ¢. 103. - 41.00 p., 51.50 p., 80.00 p., 100.00 p. (Hanuume B 6ubarorexke TYCVYP - 25 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Ilapanos, Anekcannap BuktopoBuu. [IpoekTupoBaHre MUKPONPOIIECCOPHBIX YCTPOUCTB : py-
KOBOJICTBO K BBITIOJIHEHHIO KYpPCOBBIX MpoekToB (B ToMm uucie ['TIO) mist cTyneHTOB crenuaibHOCTH
"I[TpombinuieHHas snektponuka” / A. B. Illapamos ; denepaabHOoe areHTCTBO 1O 00pa3oBaHMIO, TOMCKHIA
TOCYIapCTBEHHBI YHHBEPCUTET CHCTEM YIpPABICHUS U panuodnektponuku, Kadempa mpombrnmmeHHON
anekTpoHukH. - Tomck : TYCVYP, 2009. - 74 c. : un. - bubmumorp.: c. 74. - 50.00 p., 00.00 p. [Ipaktnueckue
sanstust: Paznmen 1: crp. 10-12, pasnen 2: ctp. 13-25, pazaen 3: ctp. 30-32. (nanuuue B 6ubmmoreke TV -
CVYP - 61 3k3.)

2. MUKPOITPOLIECCOPHBIE YCTPOMCTBA Y CUCTEMbI Meronudeckue yKasaHHs IO
BBITIOJITHCHHIO JIAOOPATOPHBIX M MHIWBHAYAIbHBIX pa0boT. [IpakTuueckue 3anstus: Pazmen 1: ctp. 16-31,
pazmen 2: ctp. 32-41, pasgmen 3: crp. 42-54. [OnexrtpoHHbIi pecypc] - Pexum nocryma:
http://ie.tusur.ru/docs/mai/pr_mk.rar, nata ob6pamienus: 15.05.2018.

3. Muxpoxontpomiep ATMEGAS8 PykoBoacTBO K BBINONHEHHIO JTabopaTopHoil paboTel. Camo-
crositenbHas pabora: Paznen 2: ctp. 7-8, 8-14, paznmen 3: crp. 9-19, 20-24. [DnexTpoHHBINH pecypc] - Pe-
UM Joctyna: http://ie.tusur.ru/docs/mai/pr_mk.rar, nata oopamenwus: 15.05.2018.

12.3.2. YueOHO-MeTOOMYECKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B
Y4eOHO-MeTOqUECKNe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAINIOB MIPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:
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- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

12.4. IlpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBIE CTIPABOYHBIE CHCTEMBI

1. 1. bubmuoreunas cucrema wusmarenbcTBa "Jlanp" [Dnexrtponnsii pecypc]. — URL:
https://lanbook.com (mara obpamenus 20.04.2018).

2. 2. UndopmarnmoHHsie, CripaBOYHbIC, U HOPMAaTUBHBIE 0a3bl JaHHBIX. [ DIEKTPOHHBIN pecypc].
URL: https://lib.tusur.ru/ru/resursy/bazy-dannyh (mara o6pamenus 20.04.2018).

3. 3. UndopmanronHo-aHanuTHaeckas cuctema Science Index PUHII. [DnexTponnslii pecypc].
— URL: https://elibrary.ru/defaultx.asp (zara obpamenus 20.04.2018).

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O6uue TpedGOBaHMSA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TeXHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopaTopust MUKpOITPOIIECCOPHBIX YCTPOUCTB U cucteM / Jlabopatopus ['TIO

yueOHasi ayIUTOpusl ISl IPOBEICHHs 3aHIATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpHUs IS TIPO-
BEJCHMSI 3aHATUI J1a00OpaTOpHOro TUMa, yueOHas ayAuTOpus Ul MPOBEACHUS 3aHITHH CEMHHAPCKOrO
THUIIa, TOMEILEHUE I KypCOBOTO MTPOEKTUPOBAHUS (BBIIOJIHEHUS KYPCOBBIX paboT)

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuia, n. 74, 333 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- JJaboparopusie makeTs! (10 mT.);

- MuxkponpoueccopHbiii Moayab «SDK-1.1» (8 mirt.);

- Ocummnorpadst (12 mrt.);

- I'eneparop curnanos ['3-54 (2 wr.);

- [lepconanbhblit kKoMmbroTep (12 mt.);

- Kommuiekt cienmanusupoBanHoi yueOHoM Mebenu;

- PaGouee mecto npenoaBarens.

[TporpamMHOe obecrieueHue:

— ASIMEC

— AVR Code Vision 3.31Evaluation

— Far Manager

13.1.2. MaTrepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecriedeHue JIs CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aym.

CoctaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8['Tw. - 5 mit,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

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

OcBoeHuE NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CHCTEMBI ITPETIoIaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cCHCTEMBbl. YueOHas aynuTOpHUs, B KOTOPOH 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P TOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/mepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs JUIs JIOAEH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPTraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

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

14.1.1. TecToBble 3agaHus

1. HazoBuTe pazpsAaHOCTh HIMHBI JAHHBIX MUKpOKOHTposiepa ATMega

a)8;0)16;B)32

2. YKaXuTe BEIUYHMHY MOATATMBAIOLIETO PE3UCTOpA MOPTa

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

3. Kakoii peructp onpenenser HalnpaBieHUe JaHHBIX I10pTa

a) DDR ; 0) PORT ; B) PIN

4. Kakoe cemeiicTBO 001a71a€T OrpaHU4YE€HHBIM HA00POM NEepUPEepUIHBIX YCTPOHCTB

a) tinyAVR ; 6) megaAVR ; B) XmegaAVR

5. CKONbKO TaKTOB MCIONb3YETCs AJIs AOCTYyIa 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 HIMM-monynsaTopoB ; 0) OTCUeT BpeMEHH 3a/I€p>KKU IPOTpaMMBbl ; B) IpEephIBaHUE 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 [IpuHCTOHCKO ; B) IO THOPUAHOMN

11. Kakoii 371eKMEHT BBIIIOJIHAET CHXPOHHU3ALMIO BCEX BHYTPEHHUX YCTPOMCTB

a) CUETYHK ; 0) TAKTOBBIN T€HEpaTop ; B) BHEIIHUI reHepaTop
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12. Kakue perucTpsl MOTYT OOBEIMHATCS B PETUCTOPBBIN Maphbl

a)123;0) 124 ; B) 126 ; 1) 127

13. B xakoii o0macTy 3a7aeTCsl TAKTOBAs 4acTOTa

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

14. CxonbKo perucTp oo1ero HazHaueHus ucmnonb3yores B MK AVR

a)8;0)16;B)24;r)32

15. [l uero ucnonb3yeTcsi CTOPOXKEBOM TaliMep

a) 11 popMUPOBaHUS UHTEPBAIOB MAJION JUTUTEIILHOCTH ; 0) /TSl Iepe3amnycka B ciaydae c0os ; B)
JUTSI 3aIIMTHI OT BHEIITHETO BO3/ICHCTBUS

16. Kakue peructpsl paboTaroT CO BCEMH KOMaHAaMHu

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

17. B xakol nmaMsTH COXPaHSIOTCS JaHHBIE TTOCIIE CHATHUS HANPSHKEHUS TUTaHUS ?

a) FLASH ; 6) SRAM ; B) EEPROM

18. Kakoro Tuna onepanuu MUKpOKOHTpoJiepoB AVR

a) MOJIHOCTBIO CTaTUYHAs ; 0) OTpaHUYCHHO CTaTUYHAS ; B) TUHAMHUYECKAs

19. Kakne npoToKoJIbI TO3BOJISIFOT OPraHU30BaTh JTOKAJIBHYIO CETh

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

20. B o6mactu FUSE nporpammupyetcs:

a) HavaJIbHAs MporpaMma 3arpys3ku ; 6) pexumsl padotsl MK ; B) mporpamma 3aBepiieHHs

21. YkaxuTe MaKCUMAJIbHBIN TOK TOPTA BBIBOAA

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

22. K xakuM BBIBOJIaM MOJKJIFOYAETCSl BHEIIIHUN KBapIEBbIA pe30HATOP?

a) AINO-AINT1 ; 6) XTAL1-XTAL?2 ; B) OC1A-OC1B

23. Ckonbko kananoB AIIIT peanuzoBano B ATMega8 ?

a)3;0)6;B)8

24. Taiimep CTOPOKEBOrO TaiMepa SABISETCA:

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

25. Ins gero ucnonb3yercs pexum ADC Noise Reduction ?

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

26. AHaoroBslii KOMIIApaTOp UCHOIb3YETCS AJIS:

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

27. Bo ckonbko rpymn crpynnupoBanbl noptel MK ATMega8 ?

a)l1;06)3;8)4

28. 1yt wero ucnonb3yercs BeiBog Uref ?

a) Jlns 3amanust u3MmepeHus HanpspkeHus; 0) mns nuranus ALIL ; B) s 3amaHus OMOPHOTO
Hanpsbkenus: ALTT

29. Jlns gero ucnons3yercs BeiBog RESET ?

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

30. IIpn noMoIu Kakux BeIBOAOB ocyliecTBisieTcs nporammupoBanue FLASH namstu ?

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

14.1.2. Bonipochl Ha co0eceqoBaHmne
Ocnosnble cTpykTypsl MK 1 X B3aMMOCBSI3b.
Peructpsr MK.
Flash mamsTs.
EEPROM nawmsiTs.
Cpenbl pa3paboTKH.
YerpolicTBa BBOJIa-BBIBO/IA.
Buas! npepbIBaHuN, UX IPUOPUTET.
IIpepbiBaHME 110 CUETUHUKY.
Brewnue npepsiBaHus.
[TpepriBanue ALIIIL.
ITpepriBanKe koMIaparopa.
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HINM- MomynsTopsl, ux padora.
Buasl mpoTokosos.
[TporpamMMHBI€ U anmapaTHbIe MPOTOKOIbI.

14.1.3. Tembl HHANBUAYAJTBbHBIX 321aHUI
Cucrema craOuian3anuy TEMIIEPATyphl C aHATIOTOBBIM JTaTYUKOM;
Cucrema yrpaBiieHHUs 11arOBBIM JIBUTaTEIIEM;
Cucremsl ynpapieHUs] 00paTHOXOI0BBIM HHBEPTOPOM;
Cuctema cTabmiIn3alnuy 1 0TOOpaKeHUsI TEMIIEPATYPbl XOIOAMIbHUKA,;
Cucrema paspsina akkymyisiTopHeIx Ni-MH akkymynstopos;
Cuctema 3apsizia akkyMyasaTopHbIx Ni-MH akkymMynsiTopoB;
Cucrema yrpaBiieHUs TOJUBOM PaCTEHUN;
Cucrema orpezieeHusi CKOpOCTH IOTOKA KHUIAKOCTH;
Cucrema ornpeesieHus MoTPeOICHHON MOIITHOCTH;
Cucrema yrpasiieHUs BIaXKHOCTH IIOMEIIECHUS.

14.1.4. Bonipochl 111 IOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHUHApPaM

CewmeiictBa MukpokoHTposuiepbl AVR: tinyAVR, megaAVR, xmegaAVR. Bepcun MUKpOKOHTPOII-
nepoB. CTpykTypa MUKpOKOHTpoJuiepoB AVR.

BuyTpenHnss duem-namsaTh KOMaHI.

Buyrpennsst namate qanasix EEPROM.

YerpoiicTBa BBO/Ia-BbIBOJJa MUKPOKOHTPOJLIEPOB. Vcnonp30BaHNe MOPTOB BBOIA/BBIBOIA.

IIpepsiBaHKE 110 CUETUUKY.

Bueurnue npepbiBaHusl.

Pa6ota c BctpoennsiMu AT 1 aHaiOroBEIM KOMITApAaTOPOM.

IUM-monynstop (PWM) 8-, 9-, 10-, 16-OuTHBIN.

Pabora ¢ npotokonom 1 Ware.

Pa6ota ¢ mpotokomnom 12C.

Brinonnenne MHAMBUAYAIBLHOTO 3aJaHUSL.

14.1.5. Bonpocsl 1uddepeHIIUPOBAHHOIO 3a4eTa
OcHOBHBIE THITBI IPOTPAMMHUPOBAHUSI.
[TporpammupoBanre BOOTLOADER, ero Heo0X0quMOCTb.
Cpena pa3paboTKHu.
Pa6ora AIIII, xanamsr ALIIT.
Tabnuiia npuOpPUTETOB MPEPHIBAHUI.
OcHosnble cTpykTypsl MK 1 11X B3aMMOCBSI3b.
Peructpsr MK.
Flash mamsTs.
EEPROM nawmsrtsb.
Cpenbl pa3paboTKH.
YcrpoiicTBa BBOAA-BBIBOA.
Buns! mpepbIBaHulN, UX IPUOPUTET.
IIpepbIBaHME 110 CUETUHUKY.
Brewnue npepsiBanus.
[TpepriBanue ALIII.
ITpepriBaHMEe KOMIIapaTopa.
[INUM- moxynsaTopsl, ux padoTa.
Buael npoTokosnos.
[IporpaMMHBbIe 1 anmapaTHbIE TPOTOKOJIBI.

14.2. TpeGoBaHHs1 K OLCHOYHBIM MATEPHAJIAM JJIsl JIHI C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HHBAJIN/I0B
Jis i ¢ orpaHMYEHHBIMA BO3MOYKHOCTSIMU 3/I0POBbSl M1 MHBAJIUIOB MIPELYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUYeHb KOTOPBIX YKa3aH B Tabnuue 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

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

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

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

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

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

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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