MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, T eean T
COrNACOBAHA VTBEPXKIATO /A H. Jlenos/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

10.03.2025 r.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

C.1.1.24 IlludpoBbie YCTPOHUCTBA K MUKPOIIPOIIECCOPHI

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(CrenuanbHOCTB) 11.05.01 Pasnod/1eKTPOHHBIE CHCTEMBI M KOMILIEKCHI
KBanudukanus BeITyCKHUKA Hmxenep
(bakaaBp/MarucTp/CeHaIKCT)
Cneunanuzanus PannonokaiioHHbIe CUCTEMBI U KOMILIEKCHI
Kypc 3
Cemectp 5
Pacrnipenenenne yueGHOTO BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 180/5 4acOB/3a4ETHBIX €IMHHII

Jlexknun 36 JacoB

JIaboparopHbie pabOTHI 36 JacoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 72 4acoB

KonTakTHas paboTta mo sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) 5 ceMecTp

CamocTosiTenpHas paboTa 00yJaronuxcs

(6e3 yuera 7Kk3.) 72 JacoB

CamocrosiTenbHast paboTa 1Mo moArOTOBKE K

IK3aMEHY 30 JacoB

DK3aMeH 5) cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 11.05.01 PagrosnekTpoHHBIE CHCTEMBI M KOMIIIEKCHI

[TporpamMmmy cocTaBuIu:

CTapIIMi NMpenoaBaTesib PTuMBC COI'NTACOBAHO A.B. Kazapunosn
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA

Kadenpa paanoTeXxHUYECKUX U MEIUKO-ONOIOTHYECKUX CUCTEM

(HaumeHoBaHME Kadeapsl)
20.01.2025 pOTOKOJ Ne 6

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO P.I'. Xa¢uzoB

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO P.I'. Xa¢uzoB

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'NTACOBAHO A.H. Jlenos

(1.0. ®amumnus)

Okcnept(bl): BnacoB Hukura MuxaiinoBuu, 3aMeCTUTENb TJIaBHOTO KOHCTpYKTOpa AO
MapuiicK1il MalIMHOCTPOUTENBHBIN 3aBOJ - 3aMecTUTENb HayanbHuka HTL «Kopamn»
Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 12.03.2025 r.
Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

HCJ’IBI-O OCBOCHHA IUCHUIINIMHBI ABJIACTCA AOCTHXKCHHUC INNIAHUPYEMBIX PE3YJIbTAaTOB O6yquH${,

cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS
KOMIIETCHITNHU KOMIICTCHITUHN
1. OIIK-2 OIIK-2.1 3naer 3HAHHUSA: YUCIICHHBIE METO/bI PELICHHUS 3a]1a4
Cnocoben COBPEMEHHOE COCTOSTHUE |IIPOEKTUPOBAHUS CUCTEM;
BBISBIISITH obyactu YMEHHUS:
€CTECTBEHHOHAY |mpodecCHoHATbHON HaBBIKH:
YHYIO CYIHOCTh |AESTEIbHOCTH
npooiieM, OIIK-2.2 YmeeT uckaTh U |3HAHUA:
BO3HUKAIOIHKX B |IIPCACTABIATD YMEHHMS: ITI0JXO0/IbI K IOMCKY AJITOPUTMOB
Xone AKTyaJIbHY1O MMOCTPOEHUS MAaTEMAaTUUYECKUX MOJENEN

npodeccruoHab
HOH
NeSATeTbHOCTH, U
MPUMEHSITh
COOTBETCTBYFOIIL
uii HpU3mKo-
MaTEeMaTUYECKH
W anmapar s
170'¢

UH(pOpMaLUIO O
COCTOSIHUM NPEIMETHOMN
obnactu

HAaBbIKH:

OIIK-2.3 Bnaneer
HaBBIKAMU pabOTHI 32
HEePCOHAIbHbBIM
KOMITBIOTEPOM, B T.HU.
HaKeTaMu IPUKIIaJIHbIX
poTpamMM JJist

SHAHUA:

YMEHHusI:
HABBIKH: IPUMCHEHNE OUOITMOTEK YHCICHHBIX
METOJIOB TIPY PEIICHUH 3a/1a4 MPOCKTUPOBAHUS
CHCTEM;

dopmanuzanuu, |pazpaboTku u
aHaJau3a u MIPEICTABICHUS
MPUHSTUS JIOKYMEHTAIu!
pELICHUI
2. OIIK-4 OIIK-4.1 3naer 3HAHMS: [IPUHLIMIIBI TIOCTPOEHUS U JEHCTBUS
Crocoben OCHOBHEIE METOJbI U OCHOBHBIX (DYHKIIMOHAJIBHEIX y3J10B
MIPOBOJIUTH CpelcTBa MPOBEICHUS YMeHUsA:
AKCTIEPUMEHTAITb | IKCTIEPUMEHTATBHBIX HABBIKM:
HbIE HCCIIEIOBAaHUM, CHUCTEMBI
WCCJICIOBAHUS U |CTaHIAPTU3ALMU U
BJIQJICTh cepTudUKaAIIU
OCHOBHBIMH OIIK-4.2 Ymeet 3HAHHUA:
HprueMamu BBIOMPATBH CIOCOOBI U YMEHHMS: AaHAJIM3UPOBATh JaHHBIE I pacyeTa U
00paboTKyu 1 CPe/ICTBA U3MCPCHUN U |mpoeKTUPOBAHUS JeTalleil U y3II0B
MPEACTABICHUS |[TPOBOJIUTH HABBIKH:
AKCIIEPUMEHTAITb | IKCTIEPUMEHTAIIbHBIE
HBIX JIAaHHBIX WCCIICIOBAHMS
OIIK-4.3 Bnaneet 3HAHUA:
criocobamu 00paboTKU U |ymenns:

MIPEICTABICHUS
MOJTyYEHHBIX JAHHBIX U
OIICHKH MOTPEITHOCTH
pE3yJIbTATOB M3MEPEHHHI

HaBBbIKU: pa3pa60TI<a HpOCKTHOfI JAOKYMCHTAIIUU Ha

paspabatbeiBaeMoe uzjienue; ohopmieHue
3aKOHYEHHBIX MTPOEKTHO-KOHCTPYKTOPCKUX PadoT;




3. OIIK-5
Cnocoben
BBIIOJIHATH
OIBITHO-
KOHCTPYKTOPCKH
€ paboThI ¢
y4eTOM
TpeboBaHUi
HOPMAaTHBHBIX
JIOKyMEHTOB B
obnactu
PaIMORIICKTPOHH
OH TEXHHUKHU U
MH(}OpPMaLMOHH
o-
KOMMYHHKAITHOH
HBIX TEXHOJIOTHI

OIIK-5.1 3naer
OCHOBHBIE METO/bI
IIPOEKTUPOBAHMSI,
UCCIIEIOBAHMS U
JKCILTyaTaluu
CIIELMAJIbHBIX
paIMOTEXHUYECKUX
CUCTEM

3HAHMA: OCHOBHBIC ITPUHIUIIBI TIOCTPOCHUS CUCTEM

ymenus:
HaBbIKH:

OIIK-5.2 Ymeer
PUMCHSITh
nH(pOpMaIlMOHHbIE
TEXHOJIOTHH U
nH(pOpMaIMOHHO-
BBIYHCITUTEILHBIC
CUCTEMBI JJISl PEeIICHUS
HAy4YHO-
HCCJIEIOBATEIILCKUX U
MPOEKTHBIX 33729
PaIMORIEKTPOHUKHI

3HAHMS:
yYMeHHs1: pa3pabaThIBaTh MPOECKTHYIO U TEXHUYECKYIO
JOKYMEHTAIUIO Ha pa3pabaThiBaeMoe U3/IEINE;
HABBIKH:

OIIK-5.3 Bnangeer
HaBBIKAMH pa3pabOTKH
MIPOEKTHON U
TEXHUYECKOM
JIOKYMEHTAllUH Ha
paspabaTbeIBacMOe
H3JICIINE

3HAHUSA:
YMEHHus:

HaBbIKH: HaBbiku pa3paboTKu MPOEKTHOH U
TEXHUYECKOH TOKYMEHTAllUU Ha U3/eNne

4. OIIK-6
Crocoben
YUHUTHIBATH
CYIIIECTBYIOIINE
n
MEePCIEKTUBHBIC
TEXHOJIOTHH
MIPOU3BOJICTBA
Paano3JIEKTPOHH
01 anmaparypsl
npu
BBIIIOJTHEHUH
Hay4HO-
HCCIIEN0BATENhC
KOM U ONBITHO-
KOHCTPYKTOPCKH
X pabot

OIIK-6.1 3uaer

COBpPEMCHHBIC TCHACHIINU

Pa3BUTHSA DIIEKTPOHUKH,
WU3MEPUTEIBHOU U
BBIYMCIIUTEIIBHON
TEXHHKHU,
UH(pOPMaIMOHHBIX
TEXHOJIOTHI

3HAHUS: YACIICHHBIE METOBI PEILIEHUS 3a7a4
INPOEKTHUPOBAHUS OMOTEXHUUECKUX CHUCTEM;
YMeEHHM:

HABBIKM:

OIIK-6.2 YMmeer
HCIOJIL30BATh
KOMILJICKCHBIN IIOAX0 B
CBOEH NIeITeILHOCTH, B
TOM YHCJIE C
HCIOJIb30BaHUEM
UH(POPMAIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTUH

3HAHHSA:

yMeHHs1: pa3pabaThiBaTh MOJAEIH HA0II0JaeMOTO
SIBIIEHHS C OLIEHKOM aJeKBaTHOCTH MOJENH;
HABDLIKH:

OIIK-6.3 Bnaneet
cnocobamMu ¥ METOIAMHU

pe€IICHUA TCOPETHICCKUX

U 9KCIIEPUMEHTAITLHBIX
3a1a4

3HAHHUA:
YMEHHUA:

HABBIKM: TPUMEHEHUE OMOTNOTEK YMCIICHHBIX
METO/IOB IPY PEIICHUH 3a/1a4 TPOSKTUPOBAHUS

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT




JucnumnamHa otHOCUTCS K 00s3aTenbHOM yactu OIIOIL.

JuctumimHa sSBisieTcst 00s13aTeIbHOM

Hdns  npopomkeHus  (QOPMUPOBAaHUS — 3asBJICHHBIX  KOMIETEHLIHMH  HEOOXOAMMBI  3HAHUA
npeamectpyronmx  auctumind:  Oumsuka (OIIK-2), AmnamoroBas cxemorexuuka (OITK-4),
HaueprarenbHas reomerpus u nwkenepHas rpaduka (OIIK-5), Anamorosas cxemorexuuka (OITK-
6)

W3yuyaemas AUCUMIUIMHA SABJIAETCS OCHOBOM Ui MTPOAODKEHUS (HOPMUPOBAHMS YKa3aHHBIX
KOMIIETCHIIMA B CICAYIONIMX JUCHUIUIMHAX: METpONOorus, CTaHIapTH3aIlus W CepTHPHUKAIUSI
(OIIK-4); rocynapcTBEHHON WTOTOBOM arrectaniuu B opme: BrimosHeHre W 3amuTa BBITYCKHON
kBauurannoHHoi paboTsl (OIIK-2), BeimonHenue u 3ammuTa BBITYCKHOM KBaJIM(UKATMOHHOU
pa6otsl (OITK-5), BeinosHeHue 1 3auTa BeITyCKHON KBanudukainontoi padotsr (OITK-6)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

I[JISI q)OpMHpOBaHI/ISI 3asABJICHHBIX KOMHGTGHLII/Iﬁ HCIOJIB3YIOTCA METOHOJOTHYCCKUC TCXHOJIOTHH,
peaIn3yromue HCHTGHBHOCTHBIﬁ, J'II/IIIHOCTHO-OpHeHTHpOBaHHLIﬁ, HpaKTI/IKO'OpHeHTHpOBaHHLIﬁ
IHOAXOJBI.

OCHOBHBIMU CTPATCTUYCCKUMHU TCXHOJIOTHUAMU  ABJIAIOTCA: HMCCICAOBATCIBCKUC, JICKIIMOHHBIC
3aHATUS, IPAKTUYCCKUC U na60paToprle 3aHATUA, IIPOLCAYPBI CaMOO6y‘ICHI/IH, TPCHUHI'OBBLIC

Ha JOCTHIKCHHUC KOHKPCTHBIX ueneﬁ O6y‘~ICHI/IH HallpaBJICHbI IMPHUMCHSICMBIC TaKTHYCCKHC
TCXHOJIOTHH: HpO6HeMHaﬂ JICKIIMA, pOJICBAsd UI'pa

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

S cemecTp
. Komnuectso | Dopmupyemsie
Bunel u Tembl 3aHSITHI
4acoB KOMIIETEHIINH
MudpoBas cxeMoOTeXHUKA 144 OIIK-2, OIIK-
4, OIIK-5,
OIIK-6

Jlexuus. . CucreMsl cuncienus. @opMaTsl IPEICTaBICHUS YUCEIL. 2
ApudmeTrnueckre onepanuy HaJl JBOMYHBIMU YUCIIAMU.
Axcnomaruka OyneBoii anreOpsl, cucTeMsl (pyHKIUI, cBOMcTBA
byukuuit, pynkuun «utpux leddepar, «ctpenka [Mupcay,
HEIKBHUBAJIEHTHOCTH.
Jlexuus. CuHTe3 KOMOMHALIMOHHBIX YCTpoiicTB. [IpuBenenue 2
(GyHKLIUH K HOPMaJIbHBIM U COBEPIICHHBIM IMPEICTaBICHUSIM
anre6ps! goruku. CIH® u CKH®. Munumuzanus GyHKIui 1o
KputepusaM. MeToasl MUHMMU3aluu. Belpaxxenue
MUHUMU3UPOBAHHBIX QYHKUIUH B 3a7jaHHOM Oa3uce. CUHTE3 U
aHaJIu3 IMPPOBBIX YCTPOUCTB.
JlaGopaTtopHnast pabota. 3yuenne paboOThI IOTHUECKUX DJIEMEHTOB 2
JlaGopaTtopHas pabota. U3yuenue pabotsl RS-tpurrepa. M3yuenne 2
pabots! JK-Tpurrepa.
Jlexuus. MynbTUILIIEKCOPBI, 1EMYIBTUILIEKCOPHI, HU(PaTOPHI, 2
nemupaTopsl, KOMIIAPATOPBI, CYMMATOPbl, YMHOKUTEIH,
apu(METHKO-JIOTHUYECKUE YCTPOMCTBA.
JlaGopatopHas pabota. zyuenue padotsl mudpartopa. M3yuenue 2
paboTsl nemudparopa.
Jlexuwust. [Tonstie o unpoBeIX aBTOMaTax. TpUrrepbl, perucTpsl, 2
CUCTUYHKH.




JlaGopaTtopHnast pabota. 3yuenne paboThl MyJIbTUILIEKCOPA.
H3yuenne paboThl CyMMAaTODA.

Jleknus. Cunre3 aBTomatoB Mumnu. CunTte3 aBromatoB Mypa

N

JlaGopaTtopHas padora. U3yuenue paboTsl ¢ poBOro
KOMITapaTopa.

N

Jlekuus. OcHoBHble TapameTpsl UMC.

Jlaboparopuas pabota. U3ydenune paboThl ABOMYHOTO CUETUHKA.

Jlexuus. OcHoBHble mapameTpsl UMC.

JlabopaTtopuas padora. Cepuun UMC: ATJI, TTJI, TTJII, MOII,
KMOII, 5CJI.

NIDNIDNDN

Jlexmst. Knaccugukaiyst 3arioMIHAIONNX YCTPOMCTB.
3anoMHUHAIOIIKUE YCTPOMCTBA CO CIOBAPHOU U MAaTPUYHOM
opranusanueil. CxeMOTEXHUKA 2JIEMEHTOB CTATUYECKUX,
JTUHAMHYECKHUX, MACOYHBIX, IPOTPAMMUPYEMBIX U
[epEeNpPOrpaMMHUPYEMbIX 3aIIOMUHAIOLINX YCTPOMUCTB.

JlaboparopHnas pabota. U3ydyenne pabotsr O3Y

Jlexnus. ITapametrpsl LIAIL. Cxemsbr IHAII ¢ nBondHo-

B3BEIlIEHHbIMU conpoTuBieHusMu U R-2R. TTapamerpsr ALIIT. AL

nocienosarenbHoro npubmmxkenus, AL nopa3spsgHoro
ypaBHOBeluBaHus, uurerpupyromme AL, napannensusie AL,
curma-neabpra-ALIl

Jlaboparopuas padota. Uzydenne LIAIT u ALIIT Ha 6a3ze Arduino

Jlexuus. Tunsr IJIUC. Pa3paboTka nudpoBbIX YCTPOHCTB Ha
[TJIMC. ITpumenenue IIJINC B 3anagax nugppoBoit 06paboTkn
curHayoB. IIporpammuposanue ITJIMC. S3p1xk VHDL.

JlabopaTtopnast pabora. U3yuenue otnanounoit miaatel DIGILEN
NEXYS

Jlexuus. ApXUTEKTYpBI C pa3aeeHHbIMU, U30JUPOBAHHBIMU U
o0muMu muHaMy. ITopsiiok BeIOTHEHUS KOMaH] B
MHUKPOIIPOIIECCOPHOM cucTeme. Pesxxnmbl 0OMeHa TaHHBIMHU C
BHEIIHUMHU ycTporcTtBamu. [IpepeiBanus. IIpsamon nocryn k
IaMATH.

JlaGopatopHas pabora. U3yuenue MK Atmega

Jlexuus. Ctpykrypa MIIC. Cucrema TakTUpOBaHUS; OPTHI
BB0/1a/BBIBO/Ia; KapTa aJpeCHOr0 IPOCTPAHCTBA; MOAKIIOUEHHE
BHemHero O3Y; untepdeiicst UART, SPI, 12C; Taiimepsi-
CYETUHKH; CTOPOKEBOH Taiimep; AJIY; peructp cocTossHUS
MHUKPOKOHTPOJIIEPA; OpraHU3aIMs CTeKa; KOH(PUTYpallMOHHbIE
PETUCTPBL.

JlaGopatopHas pabota. [IporpammupoBanne MK Atmega

Jlexuust. [Tpumep pa3paboTKu yCTPOHCTBA U YIIpaBIISIOLICH
nporpaMmbl Ha MUKpokKoHTpoiiepe ATMEGA

JlaGopatopHas pabota. Pazpaborka ycrpoiictBa Ha MK Atmega

Jlexuus. [TapannensHelil HHTEpQEiic, MOCIea0BaTENbHBIN
uHTepdeiic, paguanbHbIil HHTEpdEiic, MarucTpaibHbIN HHTEpQEIiC,
cuHXpoHHBIN uHTEpdeiic, Microwire, SPI, 12C, LAN, MicroLAN,
RS-232C, RS-422A, RS-423A, RS-485, USB, OecipoBojHbIE
unrepdericel, IrDa, SIR, MIR, FIR, VFIR, Bluetooth, ZigBee

JlaGopaTtopHnas pabota. U3yuenue ctaHgapTHHIX HHTEPPEHCOB Ha
MK Atmega




CamocrositensHas padora. @opmarsl komaug MIT. Metobt 18
aJipecallMy JaHHBIX.

CamocrostenbHas pabora. J[upekTuBbI accembiepa. 18

3aaHus 111 CaMOCTOSITEIbHOM padOTHI, B TOM UMCJIE BHIMIOJHEHUE
KYPCOBOTO MPOEKTa/padOThI

®opmatel koMana MII. Merojs! aapecaiiuy JaHHbBIX.

JupektuBsl accemOiepa.

Cuctema KOMaH/] OJTHOKPUCTAIBHBIX MUKpOIpoiieccopoB. CriocoObl
anpecauuu. Peructposeie KOMaHabL.

Komannpr oopamenns k O3Y. Komanasr oopamenus k [13VY.
Komanns! BBo1a-BeIBO1a. KOMaHabI IEPEXO0B U BHI30BA
noanporpamMm. CrieruaabHble KOMaH/IbI.

36
BBLITNIOJIHEHME KYPCOBOI'O IIPOEKTa/paboThI 36
Wuast koHTaKkTHAs paboTa: KOHCYILTAIUN 0
IToaroToBka K dK3aMeHYy 30
ITpoBeneHme dK3aMeHa 6

Pasnen 5. METOJUYECKUE VKA3AHUS JUISI OBVYAIOLIMXCS TI0 OCBOEHMUIO
JIACHUTUIMHBI

Mertonuyeckue ykazaHus JUisl 00y4aromuxcs

W3ydyeHne AUCUUIUIMHBI (MOYJIsl) pEKOMEHAYETCSl HadaTb C O3HAaKOMJIEHHMs ¢ pabodeit
MPOrpaMMOii, ee CTPYKTYpOill M coepKaHUeM pa3lieioB. Y4eOHbI MaTepual CTPYKTYpUPOBaH,
W3y4EHUE  JUCUMIUIMHBI  OCYIIECTBIISIETCS B TEMaTUYECKOM  IOCIEHOBATEIbHOCTH.
3aHATHA JIEKIIHOHHOIO THIA JAa0T CUCTEMATU3UPOBAHHBIE 3HAHMS MO JUCLMILIMHE (MOAYIIO),
KOHILEHTPUPYIOT BHUMaHUE Ha HanboJjiee CI0KHBIX U Ba)XKHBIX Bompocax. Bo BpeMs JeKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsl BECTH KOHCIIEKTHpOBaHUE y4eOHOro MaTepuaia; oOpaiiaTe BHUMaHNE Ha
(GOpMYIMPOBKM M KaTEropuH, pacKpbIBalOIlMe CYThb MPOOJIEMBI, SBJICHHUS WM IPOLECCa;
3a(huKCUPOBAThH BBIBOJIbI u [IPaKTUYECKUE PEKOMEHJALUN.
IToaroroBka K 3aHATHAM CEMHHAPCKOIo THNA BKJIOYAET 03HAaKOMIJICHHE c
IUTAHOM IPAKTHUYECKOro (71a00paToOpHOT0) 3aHATHs; pabOTy ¢ KOHCIIEKTOM JIEKIUH, BBIIIOJHEHHE
JIOMAIIIHEro 3a/aHusi, paboTy ¢ y4yeOHOW M y4yeOHO-METOAMYECKOM IUTepaTypoil, HaydHBIMH
U3JJAaHUAMU U DJIEKTPOHHBIMU 00pa30BaTENbHBIMU pECYypcaMH, PEKOMEHJIOBaHHBIMM paboueit
porpammoit JTUCIUILTAHBL (MOJTYIIS).
ConepxaHrie caMOCTOSITEILHOM padoThI ONpEeaeIsIeTCs paboueit MPOTPaMMO
JUCHUIUIMHBL  (MOJlyJisl), OLIEHOYHBIMM M METOJWYECKMMHU MaTepuajamH, 3aJaHusMU U
yKazaHusMH npernojaBatens. CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCS B ayJUTOPHON U
BHEAyAUTOpHOU (opmax. DPPEeKTUBHBIM CPEICTBOM OCYLIECTBICHHUS CAMOCTOSTENILHOW pabOThI
ABIIIETCS DJIEKTPOHHas HMHQOPMAIMOHHO-00pa3oBaTeibHasl Ccpefa YHUBEPCUTETa, KOTopas

o0ecrieunBaeT  JOCTyn K  oOpa3oBareinbHOW  mporpamme,  paboyeil  mporpamme
JUCHUTUTMHBL  (MOJYJIs), K AJIEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMaM, NpOoQecCHOHAIbHBIM 0a3aM
JTAHHBIX U UH(POPMALIMOHHBIM CIPaBOYHBIM cHCTEMaM.
W3yueHne  OUCHMIUIMHBI (MOYJIs) BKIIOYAET  BBIIOJHEHHE KYpCOBOTO  MpoekTa  (paboThl),
nabopaTopHOH paboTHI,
[TepuonnuHoCTh MpoOBeAEHUS, (POPMBI TEKYIIErO KOHTPOJS YCIEBAEMOCTH, CHCTEMa OIEHWBAHUS
xoJa OCBOCHHUS JUCLUTUINH NpeCTaBICHBI B pabouei porpaMMe.

@opMOI  IPOMEXKYTOYHOM  aTTecTallud IO AUCHMIUIMHE (MOJYJIIO) SIBISIETCA DK3aMEH; 10
KypCOBOMY MpPOEKTY siBisieTcst nudhepeHImpoBaHHbINA 3a4ET.

Pasznen 6. MATEPHUAJIBHO-TEXHUYECKOE 41 YYEBHO-METOJINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI



6.1. YueOHO-MeTOMUECKOE 0OECIIEUEHNE

NeNe
/o

Cnucok ucnoap3yeMoin JIUTepaTyphbl

KomnuectBo
9K3EMILIAPOB MEYATHBIX
W3JaHUM, UMEIOIIHNXCS B

OuOJIHNOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MIHTEpHET

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHUA

KyuymoB,  Amnekcannp  MBaHoBMY.  DJEKTpOHHMKA U
cxemorexHuka [Tekcr] : [yueb. mocobue /isi CTYACHTOB IO
cnenuanbHocTsIM "KomnbroTep. 6e3omnacHocTs" u "Komiuiekc.
obecnieuenre UHGOPM. 6€30MaCHOCTH aBTOMATU3UP. CUCTEM" ]
/ A. W. Kyaymos. 3-e u3j., nepepad. u gon. M.: ['enuoc APB,
2005. - 335 c. ISBN 5-85438-138-9. Dx3emruispsl: Bcero 37.

37

I'yces, Brnagumup ['eopruesnu. DNeKTpOHUKA u
MUKpoOIpolieccopHas TexHuka [Tekcr] : [yued. s CTyIeHTOB
BY30B M0 HAMpaBICHUSM MOJATOT. OakaliaBpOB, MarucCTpPOB H
auruioMup. cnenuanuctoB "buomen. texanka'] / B. . T'yces,
O. M. TI'yce. Uzn. 5-e, crep. M.: Beicmas mkona, 2008. -
797, [1] c. ISBN 978-5-06-005680-8. Dx3eMIUIspHI: BCETO
39.

39

Ky3oBkun, Bnagumup Anekcanaposuy. DnexTpoHuka [Teker]

JEKTPO(U3NYECKHE  OCHOBBI,  MHUKPOCXEMOTEXHHMKA,
npuOoOpsl U ycTpoMcTBa : [yueO. Ui CTYAEHTOB BY30B IO
HampaBJICHUSAM U CHEIHUATbHOCTSM TEXHMKH M TEXHOJIOTUH] /
B. A. Ky3oBkun. M.: Jloroc, 2005. - 327 c. ISBN 5-98704-
025-6. Dx3eMIIIpEL: Bcero 9.

Munos3opos, Oner Bnagumuposud. Dnekrponuka [Tekcr] :
y4yeOHUK JuIsi OakanaBpoB : [[IO HAMpPaBICHHUIO IOATOTOBKH
OakanaBpoB M MaructpoB 'TexHonorusi, oOopynoBaHUE H
aBTOMaTH3allMsg MAIIMHOCTPOUTENIBHBIX  MPOM3BOJCTB" U
HAIPaBJICHUIO TIOATOTOBKU JTUTUIOMHPOBAHHBIX CHEIHAIHCTOB
"KOHCTpYKTOPCKO-TEXHOJIOTHUECKOE o0ecrieueHue
MalIMHOCTPOUTENbHBIX Mpou3BoAcTB"] / O. B. Munos3opos,
W. T'. [lankoB. 5-e u3n., nepepad. u non. Mocksa, 2015. - 407
c. ISBN 978-5-9916-2541-8. Dx3eMIusipel: Bcero 49.

49

VYrpiomoB, Esrenmit IlaBmouu. IludpoBas cxemorexHuka
[Tekct] : ydel. mocobue s cTyAeHTOB HampasieHuit 654600
u 552800 "Mudopmatmka M BBIYMCIA.  TEXHHKA"
(cnermmanpHOCTh 220100 "BBIUmca. MamuvHBIL, KOMIUIEKCHI,
cuctemsl u cetu") / E. I1. Yrpromos. U3n. 2-e, nepepad. u gor.
CII6.: BXB-Ilerep6ypr, 2007. - 782 c. ISBN 978-5-94157-
397-4. Dx3eMmusapsl: Bcero 25.

25

[IpoexTupoBanue BCTPaNBAaEMBIX CUCTEM Ha
MUKpOKOHTpoJuiepax [TekcT] : mabGopaTopHBIN MPaKTUKYM :
[mo cnenmanbHOCTH 210600.65 "PannosnekTpoHHBIE CHCTEMBI
U KoMIuIeKchl" W HampasieHussM mnoarotosku 210400.62
"Pagnorexumnka", 201000.62 "buorexHmueckme CHUCTEMBI H
texronorun"] / [A. A. PoxxeH1IoB u Ap.] ; mog obmr. pea. A. A.
PoxennoBa; M-Bo obpazoBanus u Hayku PD, ®T'EOY BIIO
"[ToBomxk. roc. TexHoun. yu-1". Homkap-Omna: IIT'TY, 2015. -

31/
https://portal.volgatech.net/bo
oks/Rozhencov_proektirovan

ie_vstraeviemix_sistem_na_
mikrokontrollerax_2015.pdf




119 c. ISBN 978-5-8158-1510-0. Dx3emmusipsl: Bcero 31.

PoxenuoB, Anekceil ApkanabeBud. Pa3zpaboTka ycTpoicTB
00pabOTKM CHUTHAJIOB HA MPOrPAMMUPYEMBIX JIOTHYECKUX
UHTETpaTbHBIX cxemax [Tekct] : mabopaTopHBIN MPAKTUKYM :
[mo cmemmanbsHOCTAM: 11.05.01, 11.03.01, 12.03.04] / A. A.
Poxxennos, A. A. baes, /. C. Uepnbimes; M-Bo oOpa3oBanust
u Hayku Poc. ®@enepauun, ®I'BOY BO "lloBomxk. roc.
Texuon. yHu-1". Momkap-Ona: III'TY, 2016. - 131 c. ISBN
978-5-8158-1713-5. Dx3emmuisipsl: Bcero 11.

11/

https://portal.volgatech.net/b
ooks/Rozencov_razrabotka u

stroistv_2016.pdf

[IpuMeHeHne MUKPOKOHTPOJUJIEPOB B PATUOTEXHHUUECKUX U
OMoMeTMIMHCKUX cucteMax [Tekct] : ydeOHOe mocobue :
[ cnienuanbHOcTH 11.05.01 "PagnosnekTpoHHbIE CUCTEMBI
U  KOMIUIEKCHI", HampaBiaeHuid noarotoBku 11.04.01
"Pagmorexnuka", 12.03.04 , 12.04.04 "buorexHuueckue
CUCTEeMbl M  TEXHOJOTHH", H3y4YalOUIMX JUCIUILIAHBEI
"Lludppossie yCTpoiicTBa u MUKpPOIIpOLIECCOphI",
"MukpornponeccopHblie CHUCTEMBI", "[IpoexkTupoBanue
BCTPAaMBAEMBbIX CHUCTEM Ha MHUKpoKoHTpoiuepax", 11.03.02
"NH()OKOMMYHUKAIIMOHHBIE TEXHOJIOTUM U CHUCTEMBI CBSA3H"
aucUIUIMHEL "CHCTEMBI paIuodacTOTHON uacHTHGHUKam' |
/ A. A. PoxennoB, A. A. baes, 0. E. I'apunosa, C. A.
OxoTtHukoB; M-Bo oOpa3oBanusi U Hayku Poc. ®enepanuu,
®I'bOY BO "Mopomxk. roc. Texuoi. yH-1". Homkap-Ona:
Irry, 2018. - 171 c¢. ISBN 978-5-8158-1992-4.
OK3eMILIApHL: Bcero 12.

12

Anues, Mapar Typuxosuu. WnTepdeiico
MUKpPOKOHTpOJuiepoB [Tekcr] yueOHOe mocobue : JuIs
CTYJCHTOB HaIpaBJIEHUN NOJAroTOBKU OakanaBpoB 27.03.04
"Vopasienne B TexHuueckux — cucremax', 11.03.04
"JJIeKTpOHUKA u HaHOAJIEKTPOHHKA", 11.03.03
"KoHCTpyupoBaHHe U TEXHOJOTHs 3JEKTPOHHBIX cpeacTB" /
M. T. Anmues, T. C. bykanoBa; MuHUCTEpPCTBO HayKu U
BhIcIero odpasosanus Poccuiickoit @eneparu, ®I'bOY BO
"TToBoymxKCKUM roCcyJapCTBEHHBIN TEXHOJIOTMYECKUI
yauBepcutet". Momxkap-Omna: TITTY, 2019. - 93 ¢. ISBN 978-
5-8158-2156-9. Dx3emmsipel: Bcero 15.

15 /

https://portal.volgatech.net/b
ooks/Aliev_Interfeysy mikro

kontrollerov_2019.pdf

OJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas snexktponnas 6ubanorexka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas snexktponHas Oubnnoreka «KnbepneHuHka

http://cyberleninka.ru

3.

http://

6.2. MarepuanbHO-TeXHUYECKas 0a3a 1 mporpaMMHoOe oOecrieueHue

NoNe

/1

AyauTtopuu Juist IpoBe-
JIeHUsT Y9eOHBIX 3aHSATHH,
CaMOCTOSITENLHOM pado-
THI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

[TepeueHb OCHOBHOTO 000PYAOBAaHUS

IIporpammHuoe
o0ecrnieueHue

402 (111)

3), T4-102A

I'enepatop

(1), 'enepaTop curHaiaos

I'enepatop BeICOKOYAacTOTHBIN ['4-102

(1),

I'eneparop HuzkowactotHeid [3-109

Microsoft Windows
Enterprise, CnpaBouHas
paBoOBas cucrema

"KoncymnpranT Imoc",




YHUBEPCaTbHBIN DG 1022 (6),
JlaGopaTopHbIii MPAKTUKYM
"AHaynoroBas u nudposas
anekrponuka" (7), JlaboparopHsbrit

npakTukyM "OCHOBBI PaJIMOTEXHUKU
u TeJIeKOMMYHUKalui" Emona
DATEx  Telecommunication  (4),
MexauciuuruinHapHas JlabopaTopHas
mwiardopma B KOMILJICKTE c
anmapaTHO-MPOTrPAMMHBIM
koHTpoiuiepom NI ELVIS 1I
+Hardware  (7), MexaHudeckuit
MaHUMYJISTOP-POOOTU3UPOBAHHAS
pyka KJH ¢ cepsonpuBonoM wu
KoHTpoJiepoM  (2),  MoOunbHas
croiika gt NB AVA1500-60-1P st
LCD TteneBuzopa (1), Mynbtumerp
DM3058E (1), Mynptumerp AM-
1083 (2), Ocuumnorpad uudposoit
DS 1052E (6), Ocmunorpadp C1-65
(4), Cranuusa masumbHas  ATP -1107
(1), Tenesuzop LED Samsung
UES5NU7100 UX 4K Ultra HG (1),
VYueonniii crengq DEI1-SoC /Terasic
Technologies L.L.C (2), Kowmmiekr

Microsoft Office
Standard, Arenr Dr.Web,

Microsoft Access,
Microsoft Visio
Professional, Kommiekr
11O IS perieHus

OCHOBHBIX

IIOJIB30BATCIBCKUX 3aJad4,
Proteus VSM for AVR

2. 531 (1)

I'eneparop CUrHaJIOB YHHBEPCAIBHBIN
DG 4102 (1), AemmoynoBurens Quick
-493 ESD (2), Uctounuk mnutaHus
DP  1308A (1), MynbTumMerp
DM3058E (1), Mynstumerp AM-
1083 (6), Ocummiorpad unppoBoit
DS 1052E (5), Ocuumnorpad
mudposoii DS 4054 (1), IlasnbHas
cranims  LUKEY-852 D+ (1),
[TasmeHas crannumsa Quick -967 ESD
(1), Mastmpnas cranmust ASE -4202
(2), [IK B112,2 420W/Intel Celeron
Dual-Core

E3300/xn,mpiib,bunst,MoH. VA1931
(5), [Ilpoektop MyIbTUMETUNWHBIN
Hitachi  CP-EX250 (1), Cranmnus
masuibHast ATP -1107 (5), Kommiekt

Microsoft Windows
Enterprise, CmnpaBouHas
MpaBoBas cHcTeMa
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Areat Dr.Web,
Microsoft Access,
Microsoft Visio
Professional, Kommiekr
1O s peleHus
OCHOBHBIX

IIOJIB30BAaTCIBCKUX 3aJad4,
Proteus VSM for AVR

Paznen 7. ®OPMblI KOHTPOJIA OCBOEHUA AUCHUILIMHBI) ®OHJ] OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOCHHUC TCOPCTUUCCKOTO MaTCpHraia (06’BCM 3HaHHﬁ, rny61/1Ha YCBOCHI/ISI), npeayCMOTPCHHOT'O

paboueii mporpaMMoii;

- YMCHHUC wHU3JIaraTb MaTcpuajl (‘-ICTKOCTB, TpPaMOTHOCTb M3JIOKCHUA MaATCpuajid, TOYHOCTL H
MTOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMCHHC IPUMCHATH TCOPCTUUCCKUC 3HAHUA IIPU PCIICHUU IMPAKTUICCKUX 3aI[aHI/II\/JI.
[IIkana olleHUBaHUS MPEICTaBlIeHA HUXKE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicss HMeEeT 3HaHWS OCHOBHOTO MaTepHala,| YAOBIIET-
YpOBEHb IIPOSABJIAET YMEHHUE JIOTUYHO €ro usjiaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKCHUM  MaTepuala,
HEJIOCTaTOYHO TMpaBHIbHBIE (OPMYIHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHEHUN IPAKTUYECKUX 3aJaHUMN.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YPOBEHb U3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIMPOC, IPABUIHHO
MPUMEHSAET TEOPETUYECKUE TMOJOXKEHUSI TIPU  PEIICHUU
MPAKTUYECKUX BOIMPOCOB M 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH X BBIOTHEHUS

Beicokuii ypoBenps |OOyuaromuiics riyOOKO M TPOYHO YCBOWJI MPOTPAMMHBIA|  OTIMYHO
MaTepual, TPAaMOTHO W JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JIaeT MCUYEPIIBIBAIOLIIE OTBETHI Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOH, MPHU ITOM
oOydJaromuicsi He  3aTpyAHsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJaHus, CBOOOJHO  CIIpaBisieTcs C
3aa4yaMu, BONPOCaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBA€T 3HAKOMCTBO C MOHOTpaduyecKoi
JUTEPATYpOH, TEPHOANYECKUMU H3JAaHUSIMHU, IPABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIICHHs, CBOOOJHO BIIAAEET
Pa3sHOCTOPOHHUMM  HaBbIKAMM, HpPHUEMaMM  BBIIOJIHEHUS
MPaKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIeYMBAET OLEHHBAHHWE XO/la OCBOCHHUS JMCLUIUIMHBI
(MOayJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTHUU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTou AuCHUIUIMHBL. [lOopsSAaoK cocTaBieHHS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI MPOLEAYpPhl OLIEHMBAHHWS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIIEHHBIX Ha OCBOCHHE 3HAHWUW, YMEHHH, HAaBBIKOB W/ WM ONbITAa JEATEIbHOCTH, IO
HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mnosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyTouHasi aTTECTaIMs 00yJarOUXCs
[TpomMexxyTouHast aTTecTarys 00yJaroUIMXcs HallpaBJIeHa Ha OICHUBAHHUE PE3yIbTaTOB OOYy4EeHHUS
M0 TUCIUIUIMHE (MOYJII0) U MPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[IpumMepsl THIIOBBIX KOHTPOJIBHBIX 3aJaHUi W3 0a3bl (GOHIA OIEHOYHBIX CPEJCTB IO
00pa3oBaTeNnbHOI MporpamMme.

1. ®yHKuMM anrebpbl NOMUKMK.

2. MuHummzaumsa GyHKUMI anrebpbl norvku. Mpumep.

3. PeuweHue 3agay. MepeBos 4Mcen U3 04HON CUCTEMbI CYUCAEHUA BAPYTYIO, C/IOKEHWE, BblUMTaHME,
YMHOKeHWe, fiefIeHne ABONYHbIX Yncesn. CUHTE3KOMBUHALMOHHBIX YCTPOUCTB. CMHTE3 aBToMaToB Mypa u
Mwunn. CUHTE3 CYETYMKOBC 3a4aHHbIM KO3 dULMEHTOM cyeTa.




[lepeueHb BOPOCOB AJIsl HPOBEACHUA MPOMEKYTOUHOM aTTEeCTallKN
1. Cuctembl cuncnenms. NepeBog umcen U3 o4HON CUCTEMbI cHMC/IeHUs B Apyryto. MNpumep nepesoaa.
®opmbl NpeacTaBaeHnA Ymcen ¢ GUKCMPOBAHHOM M NIaBAOLLEN TOUKOM.
[BonyHan apudmeTtumka. NMpumepsl.
PyHKUMM anrebpbl NOTUKM.
MuHMMM3auma GyHKUMIA anrebpbl noruku. Mpumep.
KombuHaunoHHble undposble ycTpoincTea. AHann3 n cuHTes. MNpumep cMHTEe3a.
Jewwndpatopsl. LLndpaTtopbl.
MynbTunnekcopsol. Jemynbtunaexkcopsol.
Cymmatopsbl. Komnapartopbl.
Tpurrepel.
Peructpbl.
CyeTtymkn.
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Cepum MHTErpanbHbIX MUKpOCXeM. NapameTpbl I0FMYECKNX MHTErPasibHbIX MUKPOCXEM.

Cepuu nHTerpanbHbix mnkpocxem TT/1, TT/ILL.

Cepuu nHTerpanbHbix Mukpocxem KMAMM.

Undpo-aHanorosble npeobpasosBaTesin.

AHanoro-undposble npeobpasosaTesnn.

3NeMeHTbI CTaTUYECKUX U ANHAMMUecKnX 3Y ¢ Npon3Bo/IbHOMN BbIBOPKOM Ha TpaH3aucTopax MAM-

[ S Y
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TMnMa.

18. 3SnemeHTbl NONYNPOBOAHUKOBBIX MOCTOAHHbIX 3aMOMMHAIOLWMX YCTPOMCTB.

19. OpraHusaums 6aHKOB NamATK.

20. CTpyKTypbl MMKPONPOLECCOPHbIX CUCTEM.

21. MpuHUUN AENCTBMA MUKPONPOLLECCOPHOMN CUCTEMDBI.

22. ®OyHKUMOHaNbHbIe Yy3/Ibl MUKPOKOHTpoAnepos AVR.

23. Cucrtema KOMaHA MUKpOKOHTpoanepa AVR.

24. Tpumep cxemMbl U Nporpammbl Ha 6aze MUKPOKOHTponnepa AVR.

25. PeweHue 3aga4. MepeBog uncen M3 o4HOM CUCTEMbI CHUCIEHUA B APYTYHO, C/IOXKEHME, BblYMTAHME,
YMHOXeHWe, AeNeHne ABOUYHbIX Yncen. CUHTe3 KOMBOMHAUMOHHBIX yCTPONCTB. CMHTE3 aBToMaToB Mypa u
Mwunn. CMHTE3 CYETYMKOB C 3a4aHHbIM KO3ddULMEHTOM cyeTa.



