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1 ]_le.lll/l, 3a/lavYi U IVIAaHUPYEMbIC PE3yJabTaThbl Oﬁy‘leHHﬂ o AMCIMIIJINHE

Llenp NUCHMIUIMHBI - OOYYHUTH CTYJIEHTOB MNPHUHOMUIIAM pabOThl U TNPUMEHEHUIO
Pa3UYHBIX aNMapaTHIX CPEACTB IS CO3AaHUs U APPEKTUBHOIN pabOThl YMHBIX IPOCTPAHCTB.

3ana4uu JUCIUILIMHBIL:

o M3ydyeHne OCHOBHBIX KOMIIOHEHTOB amNIapaTHOTO OOECIEYEHUs YMHBIX
IIPOCTPAHCTB, TAKMX KaK MUKPOKOHTPOJIIEPHI, JATUUKH, UCIIOJHUTEIbHBIE YCTPOUCTBA U JIP.

o O3HakomjieHHME C TPUHOUNAMU (YHKIMOHHPOBAHUS U  TEXHHUYECKUMHU
XapaKTEPUCTUKAMHU PA3JIMYHBIX TUIIOB YCTPOMCTB, UCIIOJIB3YEMBIX B YMHBIX IIPOCTPAHCTBAX.

o OOyuenue pa3paboTKe U MPOSKTUPOBAHMIO  AMIapaTHBIX  yCTPOMCTB,
CIELMATIU3UPOBAHHBIX JUI1 KOHKPETHBIX 3a/1a4 YMHBIX IIPOCTPAHCTB.

o N3yueHne MeToA0B B3aUMOJEHCTBHAS U KOMMYHHMKALUUA MEXY allapaTHbIMU
YCTPOUCTBAMU M CUCTEMAaMU YIPABIICHUs B YMHBIX IIPOCTPAHCTBAX.

o [TpoBeeHne MpaKTHUECKUX 3aHATHH 10 COOpKE, HACTPOWKE U TECTUPOBAHHIO
Pa3JIMYHBIX YCTPOMCTB B KOHTEKCTE YMHBIX IIPOCTPAHCTB.

o OOydenue MeToJaM UHTETPALIMH AIMAPAaTHOTO 00ECTIEYeHHUsI C TPOrPaMMHBIMH
NPUIIOKEHUSAMHU B 00JaYHBIMU CEPBUCAMHU B YMHBIX NIPOCTPAHCTBAX.

o W3ydenne BOMPOCOB 0O€30MAaCHOCTH M 3allUTHl JAaHHBIX B KOHTEKCTE
MCTIOJIb30BAHUS aNIapaTHOro 00eCeYeHHs B YMHBIX IIPOCTPAHCTBAX.

OTH 3a7aud TMOMOTYT CTY/AEHTaM OCBOMTb OCHOBBI pPa0OThl € ammapaTHbIMU
YCTPOWCTBAMM M KOMIIOHEHTaMH, HEOOXOAMMBIMH ISl CO3JaHHs M oOecledyeHus
(YHKIMOHMPOBAHUS YMHBIX NPOCTPAHCTB, a TaK)Xe MOATOTOBAT MX K MPOQEecCHOHATHHON
nestenbHOCTH B oonactu [oT, aBToMaTu3anuu u cMapT-TEXHOJIOT .

OOydeHnue MO JAUCHUILIUHE «ATMapaTHOe o00ecledYeHue YMHBIX IPOCTPAHCTB
HarpaBJIeHO Ha (OPMHUPOBAHKE Y O0YUAIOIINXCS CIETYIONNX KOMITETCHIIUA:

Kon u HammeHoBaHue
N HNHaukaTopbl OCTHKEHUA KOMITEeTEHIHI
KOMIeTeHI Ui
NOIIK-7.1. 3HaeT OCHOBHBIE MIAT(GOPMBI, TEXHOJIOTHUH U
OIIK-7. CriocoGen MHCTPYMEHTAJIbHBIE IIPOTrPaMMHO- arapaTHbIE CPEICTBA
OCYILLECTBIIATH BBIGOP MuiaTdopm | ATA PaTH3aLii HHPOPMAIHOHHBIX CHCTEM
¥ HHCTPYMEHTaIbHBIX NOIIK-7.2. ymeeT npUMEHATh COBPEMEHHBIE TEXHOJIOTUU
IIPOrpaMMHO-AIIaPATHBIX IS peann3alinu HHPOPMAIIMOHHBIX CUCTEM
CPEJICTB [UIs peaTu3aiun NOIIK-7.3. uMeeT HaBbIKU BJIaI€HUSI TEXHOJIOTUSAMH,
MH(OPMALIHOHHBIX CHCTEM MPUMEHEHHS HHCTPYMEHTAIBHBIX TPOrPaMMHO-
anmapaTHbIX CPEICTB pealn3alui HHPOPMAITMOHHBIX
cHCTEM

2 MecTOo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrPaMMBbI
JluciunimHa OTHOCUTCS K 9acTd, (GOpMUPYEMOH ydacTHHUKAMU 00pa3oBaTEeNbHBIX OTHOIICHHUIA,
omoka b1 «lucuummuHby (MOIYIH).

JuciuminHa B3aMMOCBs3aHa JIOTMUECKH U COAEPKATEIbHO-METOAWYECKU CO CIIEAYIOIIHUMU
mucuummHamu 1 npaktukamu OITOIT:



CXeMOTeXHMKA 3JIEKTPOHHBIX YCTPOMCTB

IIporpamMMupoBaHre MUKPOKOHTPOJIIIEPOB

OnepannoHHbIE CUCTEMBI MUKPOKOHTPOJIEPOB

ApXUTEKTYpa HHPOPMALMOHHBIX CHCTEM YMHOT'O IoMa

Cucremsnl HCKYCCTBCHHOI'O MHTCJIJICKTA

YHpaBJIeHI/IG HUHTCTpallMOHHBIMU ITPOCKTAMU

BHuenpenue u cepBUCHOE 00CTYKMBaHUE YMHBIX IIPOCTPAHCTB

[Ipou3BoacTBEeHHAs MPAKTHKA (TPOEKTHO-TEXHOJIOTHUECKas )

[IpouzBoacTBEeHHAs MpaKTHKA (TIPEIIUTIIIOMHAs)

BrinonHenue 1 3amura BBITYCKHOM KBaNU(UKAITMOHHON paObOThI

3 CTpykTypa U coepraHue IUCUUILITHHBI

OO0mast TpyI0eMKOCTh TUCIUIUIMHEBI COCTABISET 4 3a4eTHBIC eUHUIIBI, T.¢. 144 akaeMUYECKUX
yaca (oyHas Gopma: U3 HUX 72 Yaca — ayJUTOpPHBIC 3aHATUS U 72 Yaca — caMOCTOsITeNbHas paboTa

CTYJICHTOB).

Ounas ¢Qopma: pa3gensl IUCHMIUIMHBI H3ydaloTcss Ha 3 Kypce B 6 cemecTpe, ¢opma

IIPOMEXKYTOYHOM aTTeCTalui — YK3aMEH.

3.1 Buasbl yueOHoii paboThl U TPYA0eMKOCTh (110 dopMaM 00y4eHHs)

3.1.1 Ounas hopma oOydeHus

Cemectpsl
Ne ni/m Buj yueOHoi1 padoThI Koauuecrs
0 4acoB 6
1 AyIMTOpHBIE 3aHATHS 72 72
B ToM uucne:
1.1 Jlexuun 18 18
1.2 CemuHapckue/mpakTHIeCKue
3aHATHS
1.3 JlabopaTopHble 3aHATHS 54 54
2 CamocrosiTesbHasi padora 72 72
3 IIpome:xyTOYHAsI aTTECTALMSA
Ok3ameH/3auet/nud.3auer 9K3aMEH 9K3aMEH
Hroro: 144 144

3.2. TemaTuuecKHH MJIaH N3YyYCHUST TUCIHUIIJTHHDbI
3.2.1. Ounas ¢popma oOyueHHs

TpynoemkocTsb, 4ac

| Ayautopnasi padoTa




CemuHnap [Ipakr
e Pasienl/TeMbl Texun ckue/ |JIabopa |mueck [Camoct
[PAKTUYE [TOPHEBIE | asd  |0ATe]b
n/n AU CHMIITTMHBI Bcero 51
CKUC [(3aHATHA |IIOAr0 | Has
3aHATHSA TOBKa |padoTa
1 Tema 1. CxeMoTexHMKa. 3HAKOMCTBO C
OCHOBHBIMU KOMIIOHEHTaMHU U 5 2 2
HHCTPYMEHTAMH
2 Tema 2. PacuéTsl pa3nuuHbIX COCTHHEHUI 5 2 2
3 Tema 3. Tpanzucropsl 5 2 2
4 Tema 4. [loaxitoueHue 1 yrpaBieHHe ) D)
Pa3NUYHBIMU Harpy3KaMu 5
Tema 5. Tok. UcToOuHUKN TUTaHUA U
5 5 2 2
¢ubTpel. ['anpBaHNuYeCcKas pa3Bsi3Ka
6 Tema 6. Jluneiinsie npeodpazoBaTeny. ) D)
Cospemennbie LDO. IIIMUM 5
7 Tema 7. OnepaiiOHHBIH yCUITUTENb 5 2 2
8 Tema 8. Jloruueckue >1€MEHTHI 5 2 2
9 Tema 9. Beenenue B MUKpOKOHTPOJUIEPHI 6 2 4
JlabopatopHas Nel CocTaBUTH CXEMBI B
10 EasyEDA 4 3 4
11 JlaboparopHas Ne2 Cobpatb cxemy Ha 3 4
MakeTHoM mare | 4
Jla6oparopHas Ne3 CnasiTe cxemy Ha 3
12 . 4 4
MOHTaKHOM 1u1are 2
13 JlaboparopHast Ne4 Paccuntars HOMUHAT U 3 4
MOIIHOCTb PE3UCTOPA AJIs OAKIIOYEHUS 4
14 JlaboparopHas Ne5 Paccuntats HOMUHAIBI 3 4
PE3UCTOPOB IS JENUTEINS HAIPKECHUS 4
JlaboparopHast Ne6 IIponsBectn pacuér 3
15 o 4 4
BpEMEHM 3apsaa KoHaeHcaropa 10 95%
JlaboparopHast Ne7 CipoekTupoBath B 3
16 4
EasyEDA cxeMy 17151 BKIFOUEHHUS OJJTHOTO
3eJI€HOr0 CBETOANO/a MPH 3aTyXaHUU 4
BHEIIHETO OCBEILEHUS
JlaboparopHas Ne§ Pazpaborath cxemy 3
17 4
natyrka npotedk B EasyEDA, u coOpaTsb 4
Ha MakeTHOH myiare
JlaboparopHast Ne9 CripoekTupoBath B
18 E . 4
asyEDA u cobpatb Ha MaKkeTHOH cxemy 6 6
apaMeTPHUYECKOro crabunmsaropa
JlaboparopHas Nel0 CrpoekTrupoBathb B 6
19 E 4
asyEDA u BBIIOJIHUTE COOPKY Ha 6
MaKeTHOM IJ1aTe CXEMY YIPaBJIEHHs pelie
20 Jla6oparopHast Nel1 BeImOTHUTE TONHYTO 6 6 4

cxeMy B cpene pa3paborku EasyEDA u




MoceayIoNTy0 COOpKY Ha MOHTaKHOM
iaTe

21

JlaboparopHas Ne 12 BeimonHuTbs cOOpKY 6
Ha MaKeTHOH IJIaTe CXeMbI 6

22

Jla6oparopHast Nel3 CnpoeKkTupoBaTh 6
cxemy B EasyEDA “beryumii orons”, u 6
pean30BaTh €€ HA MAaKETHOM IJIaTe

Hroro 144 18 54

72

3.3 Conep:kanue TUCHUILIUHBI

Tema 1. CxemoTexHHKa. 3HAKOMCTBO C OCHOBHBIMU KOMIIOHEHTaMU U MHCTPYMEHTaMU
- CxeMOTeXHHUKa U KJIaCCHU(PHKAINS HJIEMEHTOB

- OCHOBHBIE KOMIIOHEHTHI M XapaKTEPUCTUKU

- 3mepurenbHble TpUOOPHI M UHCTPYMEHTHI JJIsl TPOSKTUPOBAHUS
- Pabora B cpene EasyEDA u BbInoTHEHHE N3MEPEHUI

Tema 2. Pacuérbl pa3au4HbIX COEIUHEHUN.

- Pacuér TokoOrpaHMYMBarOIKUX PESUCTOPOB

- Jlenurens HanpsKEHUs

- 3apsn konaeHcaropa RC nenouku

- ConpoTuBIE€HUE IPOBOIHUKOB U Ma/ICHUE HAPSKEHUS

Tema 3. Tpanzucropsl.

- P-N-Ilepexon

- uon

- Tpansucrop

- [IpoextupoBanue U cOOpKa BKIIOUEHHUS CBETOIMO/IA B 3aBUCUMOCTHU OT OCBEIIEHHOCTH
Tema 4. TlogxnroueHue u yrpaBjieHUE Pa3IMUHbIMU Harpy3KaMH

- TpaH3uCTOPHBIN KJIIOY HA OUIIOJIIPHOM TPaH3UCTOPE.

- Tpansucrtopnslii kitou Ha MOII-Tpan3ucrope (MOSFET).

- Tpansuctopnsiii kinroy Ha IGBT.

- Tupucropusiii KiIrOU.

- CUMUCTOpPHBIN KIIIOY.

- Perte.

Tema 5. Tok. Mcrounuku nuranus ¥ GpuibTphl. ['anpBaHHuecKas pa3Bs3Ka
- Tox

- UcToyHMKYM UTaHus

- 'anpBannueckas pasBsa3ka

Tema 6. JIuneitnsie npeodpazosarenu. Cospemennsie LDO. IITHNM.
- JIunelinple CTaOMIIN3AaTOPHI

- CoBpemennsie LDO

- [IIIMM (I0upotHo MMnynbcHast Moaysiuust)

- Tanimep 555

Tema 7. OnepalluOHHBIN YCUIUTED.

- OnepanoHHbIN YCUIINTED

- YHapHble onepauuu

- buHapHsbie onepanuu

- Tpansucrtopusle peanuzaunu JID

Tema 8. Jlornueckue 3eMEHTHI




- KomOuHamonHsbie JIornyeckue ycTpoiicTa

- [locnenoBaTenbHbIE IM(POBBIE YCTPOKCTBA

- Harpy3ounas cnocoOHOCT BBIBOJIOB MUKPOCXEM
Tema 9. Benenre B MUKpOKOHTPOJLIEPHI

- Onpenenenue

- UcTopus pa3BUTHS MUKPOKOHTPOJUIEPOB

- Knnaccuduxanus MUKpOKOHTPOIIEPOB

3.4 TemaTuKa CEMHUHAPCKUX/TIPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI
3.4.1 IlpakTuueckue 3aHITHs

[TpakTHdeckue 3aHATHS HE TIPEAYCMOTPEHBI.
3.4.2 JlaGopaTopHbIe 3aHATHUS

JlaGopatopnast Nel CocraButh cxembl B EasyEDA, ¢ ykazaHneM HOMHMHAJIOB Ui BBITIOJTHEHUS
3ananus 2 u 3 cocrosiyto u3: Ucrounuka nuranus, Knonku, Pesuctopa, Kpacnoro cseronuona.
Jlaboparopuas Ne2 Cobpath cxemy Ha MaKeTHOU Tuiare, cocrosimeil u3: Momyns nutanus HW-
131 ¢ nunuent 5B (monyns He ykaswsiBaTh B cxemy EasyEDA), Knonku, Pesucropa 220 Ow,
KpacHoro cBeronunoaa.

JlaGopatopnass Ne3 Cnasitb cxeMy Ha MOHT@XHOH miaTte, cocrosmed wu3: BunHTOBOTrO
KJIEMMHHUKa, K KOTOPOMY OyJeT MOJKIII0YaThCS pa3beM MUTAaHUs (IUTFOCOBOM MPOBOJX ¢ Oeroi
nosiocoit), Ucrounuka nuranus 128, Knonku, Pezucropa 680 Om, KpacHoro cBeroauona.
JlaGopatopnas Ne4 PaccunTaTh HOMUHAJI M MOILTHOCThH PE3UCTOpa sl MojKItoueHus: OHOro
3eJEHOT0 CBETOMO/Ia K UICTOUHUKY HanpspkeHus 6,7 B, JIByx OenbIX CBETOANOI0B K HCTOYHUKY
HanpsokeHuss 9,5 B npu  nocnenoBatenbHoM noakitodeHuu, lllecTtHaamatu  KpacHbBIX
CBETOJMO/OB K MCTOYHMKY HampsbkeHus 12,7 B mpu mocienoBarenbHO-IApaIeIbHOM
MOJKJIIOUEHUH.

JlaGopaTtopnass Ne5 PaccuntaTh HOMHMHAIBI PE3UCTOPOB Ui JIENUTENs HampspkeHus: U3
HanpsbkeHus: 15 B Tpebyercs nomyunts Ha Beixoge 12,7 B, npu Homunane pesucropa R1 220
Owm, U3 Hanpsixenus 7,2 B tpebyercst momyuyuts Ha BeixoJe 3,2 B, npu HomuHaze pe3ucropa R1
82 Owm, IIpousBecTu nepepacuyér 0O00MX paCCUNTAHHBIX JIEIUTENEH, TPU YCIOBUHU TOKA HArPy3KH
MOJKJIIOUEHHON K BBIXOAY paBHOU 6 MA. R1- BepxHee niedo, R2 1 Harpy3ka B HUKHEM.
Jlaboparopuas Ne6 [IpousBecTu pacu€T BpeMeHH 3apsiaa KoHaeHcaropa 10 95%: 4,7 mx®d mpu
conpotusiieHnu 62 OM, 6.8 Mk® npu conporusiernun 750 OmMm, 1,5 H® npu conpotusieHuu 1,2
KOM.

JlaGopatopnass Ne7 CnpoektupoBath B EasyEDA cxemy aisi BKIIIOYEHHUS OJHOTO 3€JIEHOTO
CBETO/IMO/Ia NIPU 3aTyXaHUM BHEIIHETO OCBEILLEHUS peaan3oBaHHY0 Ha: Tpansuctope BC337,
doropesucrope, [loactpoeunom pesucrope 500 kOMm, Pabouee HampspkeHHE MAHHON CXEMBI
12B.

IIpoussecTu pac4E€T TOKOOIPAHUUUBAIOLIETO PE3UCTOPA U1 CBeTOAMOAa.Peann3oBars cxeMy H
a MakeTHOH (OecraeyHOl) raTe u 3aQUKCUPOBATH HA BUICO PEKUM €€ PabOTHI.

JlaGopatopnast Ne§ Pa3paborats cxemy aarduka npoteuku B EasyEDA, u coOpaTh Ha MakeTHOH
(Oecmmaeuynoit) miare, peanu3oBaHHylo Ha: Tpauszuctope BC337, 3ByKkoBOM HHIMKATOpE
(Buzzer), Ceronunone, Pesucropax. JlanHas cxema qoiKHA 00€CTIEYUTh ay U0 M BU3YaIbHYIO
WHIMKALUIO COOBITHSL 3aTOIUICHHMsS, B KAdecTBE JJIEKTPOJOB MOXKHO HCIIOJIb30BaTh



10.

11.

12.

13.

COEJIMHUTEINIbHBIE NPOBOJIA, UCIIBITATh CXEMY ITOMEILAsl MIEKTPOIbl B COCYl C BOJOH (CTakaH).
Hcnonszyemoe HanpsokeHue SB.

Jlaboparopuas Ne9 CrpoektupoBaTth B EasyEDA u cobpaTh Ha MakeTHOM (OecracqHOi muiare)
CXeMy MapaMEeTpUYecKOro CTaduiIM3aTtopa, CO BXOAHBIM HampsbkeHueM 12B, BBIXOTHBIM
HampspDkeHueM 5B v NOAKIIOYEHHOM K BBIXOAY HArpy3KoW, B BHUIE IISITH IapajuIeIbHO
MOJIKITFOUEHHBIX I[ETNeH CBETOIMO/I0B BCEX IIBETOB (KPACHBIM, OCIIBIH, KENTHIN, 3€IEHBIN, CHHUIA),
BO3MO>KHO MCIIOJIb30BAaHUE MAPAIIEIBbHO-II0CIEI0BATEIBHOTO BKIOYEHHSI CBETOAMOIOB €CIH
CyMMa MaICHUH HaNPsDKEHUS B [T HE MPEBBIIIAET HAPSHKECHHUS ITUTAHUS, TaK )K€ HEOOXO0IMMO
paccunTaTh TOKOOTPAaHUUYMBAIOIIME PE3UCTOPBI Ul CBETOAMOAOB JUISl KaXIOH BETBU
orpaHnuuth TOK. Cxema cocrout u3: Crabumutpona 5.6B, Tpamsucropa BDI139, Cemu
CBETONMOMOB MATH 1BETOB.C [ENUTENs HANpsDKEHHUsT pPEeaJu30BaHHOIO Ha PE3UCTOpE U
cTabmnuTpoHe HampsbkeHue 5.6B moctymaer Ha 6a3y TpaH3MCTOpA, BKIIOYEHHOTO MO CXEMe
“IMUTTEPHOrO0 NOBTOPUTENS  (HET YCWJIEHHUS II0 HAIPsDKEHHIO, €CTh YCHUJIEHHE IO TOKY).
OMUTTEp TpaH3UCTOpa OYJET SIBISATHCS BBIXOJOM cTabmim3aropa. Paccunrars HampshkeHue U
TOK JICTUTENS HAPSOHKEHUS CO CTAOMIMTPOHOM KOTOPHBIN OyneT moTpedisaTs 6aza TpaH3ucTopa
U3 pacyera MOAKIIOYCHHON Harpy3Ky Ha BBIXOJIE CTa0MIN3aTOpa.

JlaGopatopnas Nel0 CnpoexrupoBats B EasyEDA u BbINOIHUTE COOpKY Ha MaKeTHOH mjarte
CXeMy yIpaBieHMs pene 5 BonbpT, OT TakTOBOM KHONKHM 4epe3 onromnapy or 3.3 Bosbra.
[IpeaycMoTpeTh BU3yallbHYIO MHAMKALNUIO cocTOosiHUS peine. [utanus 5 u 3.3 Bonbra MOXHO
B3SITh C MOAYJIS TUTaHUs Opendopra.

JlaGopatopuass Nell Breimomnuth mnonHyro cxemy B cpere paspabotku EasyEDA u
MOCJEIYIOyI0 COOpPKY Ha MOHT@)KHOW IUIaTe C MPUMEHEHHEM METO/a MalKu CXeMy U3
metoanuku. Cxema JomkHa padbotats oT 12B. ITutanne MUKpOCXEeMbI JOTKHO OCYIIECTBIIATHCS
OT CTa0MJIM3MPOBAHHOTO MCTOYHHMKA MNUTaHMsA C mnomoimbeio LM7805 ¢ ¢unpTpyromumu
KOHJEHCATOpaMU C 3aIMTHBIM [MOJOM OT IEpEenoyiocalud Ha Bxoge. CXeMa COCTOUT W3
taiimepa NES5SS55P, cuHero ceerogmona Ha BBIXOJIE MHUKPOCXEMbBI C TOKOOTPAaHHUYMBAIOIIUM
pesuctopoM aisi cBetoBoid uHaukanuu UM curnana, aByx nuoaoB 1n4148 BKIIIOUEHHBIX B
nenb 3apsaga/paszpsaa kouaencatopa Cl. Ilepemennoro pesucropa RP1 anms perymupoBku
CKBaKHOCTH MMITYJIbCA, IIPU PETYIMPOBKE KOTOPOTO JOJKHA U3MEHATHCS IPKOCTh CBETOAUO/A.
RP2 cay»uT nis peryJIMpoBKY 4acTOThl UMITYJIbCHOTO CUTHaiIa. MO>KHO BapbUpOBaTh EMKOCTb
KOHJIeHCAaTopa B OOJIBIIYIO CTOPOHY JIJIsl HATJIATHOW BU3YaIM3alMU MPOMCXOSIIETO Mpolecca.
Jlaboparopuas Ne9 CrpoektupoBath B EasyEDA u cobpaTh Ha MakeTHO# (OecracdHoil tuiare)
CXeMy MapaMEeTPUYEcKOro CTabuiM3aTropa, CO BXOAHBIM HampshkeHueM 12B, BBIXOTHBIM
HaIpPsKEHUEM

JlaGopatopnast Ne 12 BeinmonHuTh COOpPKY Ha MakeTHOH Iuiate cxembl obecrieunB nutanue 10
BoabT 13 12 Bonbt ¢ momombio LM317T. IIpenycMoTpeTs ynpaBiieHre Harpy3Koil B BUJIE perie,
yepe3 TPaH3UCTOp Ha BeIxoje. OnucaTh paboTy CXeMBI U MTPOIECChl B HEl MPOUCXOSIINE B BHJIE
OT4YéTa.

JlaGopatopnass Nel3 CnpoextupoBathk cxemy B EasyEDA “berymmii orons”, u peann3oBaTh ee
Ha MakeTHOH (Oecrmae4Hoil) riate, ¢ npuMeHeHneM: ['eneparopa MpsiMOYTOJIbHBIX UMITYJIbCOB
(Meanzapa), coOpaHHOro Ha JByX Jjormdyeckux snemeHtax ‘“2U-HE” mukpocxembr SN7400
(BHYTpEHHSISI CTPYKTYpa KOTOPOHM COIEPKUT 4 OTHENbHBIX Jornueckux snemenra “2M-HE”),
JByx mocnenoBaTesnbHO coeAMHEHHBIX MUKpocxeMbl 74HCS595N (8mu pa3psaHbIX CABUTOBBIX
perucrpa) K KOTOpbIM MOAKIIOYEHBI 16 CBETOAMO0B Uepe3 TOKOOTPAHUUMBAIOIIUE PE3UCTOPHI.



K naHHBIM CIBUTOBBIM PETUCTPAM MOJAIOTCSA TAKTUPYIOLIME (CHHXPO) UMITYJIbCHI OT T€HEpaTopa
peasinzoBanHoro Ha SN7400. [locne BkitoueHus mocienHero ceroaunonaa “berymero orns”
nojaeTcs CUrHaji cOpoca ¢ TpaH3UCTOpa Ha WHBEpcHBIA Bxoa MukpocxemMbl RESET u numkn
3aI1yCKaeTCs 3aHOBO.

IIntanue cxembl OCYILIECTBIIACTCS HaNpshKeHHeM S5 BoisbT. PaccunTaTh TOKOOIpaHUYMBAKOLIUE
PE3UCTOPBI ISl CBETOAMOJOB C YYETOM HArpy304YHOW CHOCOOHOCTH BBIBOJOB MHUKPOCXEM.
Peanu3zoBath nociaenoBaTenbHOE MOAKIIOUEHNE IBYX MUKPOCXEM CABUTOBBIX PETMUCTPOB UCXOAS
U3 TEXHUUYECKOHN NoKyMeHTauuu. CIpoeKTHUpOoBaTh FEHEPATOP NPSIMOYTOJIBHBIX HMITYJICOB Ha
noruyeckux aneMenTax “2U-HE”.Odopmuts nposezieHrne padboThl B MUHU OTUYETE ISl Y00CTBA.

3.5 TemaTuka KypcoBbIX IPOEKTOB/padoT
KypcoBble mpoeKThl/paboTsl HE MPETYyCMOTPEHBI.

4 Y4yeOHO-MeTOAUYeCKOE U HHPOPMAIIMOHHOE o0ecreyeHune

4.1 HopmatusHbie 1okyMeHThI 1 [OCThI

1. ®enepanpHbiii 3akoH oT 29 nexadbps 2012 roga No 273-D3 «O6 obpasoBanuu B Poccuiickoit
®enepaunun» (C IBMEHEHUSIMU U IOMIOJIHEHUSIMU );

2. ®enepanbHBIi TOCYJApCTBEHHBIM 00pa3oBaTeNIbHBIN CTaHIAPT BBICHIETO 0Opa3oBaHUS -
OakanaBpuaT mo HampasieHuto moarotoBku 09.03.02 MudopManmoHHBIE CUCTEMBI U TEXHOJIOTHUH,
yTBepxkeHHbIH [Ipukazom MunucrepcTBa oopazoBanus u Hayku PD ot 19 centsiops 2017 r. N 929
"O6 yTBepxkaeHuu GeaepanbHoro... Penakuus ¢ uamenenusimu N 1456 ot 26.11.2020;

3. Ilpuka3 MunucrepctBa obpazoBanus W Hayku PD ot 05 ampens 2017 r. No 301 «O6
yrBepkeHnH [lopsiaka opraHu3anmi M OCYIIECTBJICHHS 00pa30BaTENbHOM JEATETBHOCTH I10
o0pa3zoBaTeNbHBIM MPOrpaMMaM BBICHIET0 00pa3oBaHMs — MporpamMmamM OakajaBpuaTa, Iporpammam
CIELUAINUTETA, IPOTPAMMaM MarucTpaTyphbl.

4.2 OcHOBHaf JINTEpaTypa

1. bookos, C. I'. MeToasl M CpeACTBa ammapaTHOro 0OECTeYeHHs BBICOKOTIPOU3BOAMTEIBHBIX
mukponporeccopusix cuctem / C. I'. bo6kos, A. C. bacaeB. — Mocksa : Texnocepa, 2021. — 264 c.
— ISBN 978-5-94836-610-4. — Texcrt : anexrponnslii // L{lupposoii obpazoBarenbhblii pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/108021.html (mata oopamenus: 14.05.2024).

2. AunnpeeB, C. M. AmnmapaTHble CpeJCTBa M NPOTrPaMMHOE 0OecredyeHHe MPOMBIIIIICHHBIX
koHTposuiepoB SIMATIC S7 : yuebnoe nocobue / C. M. Auapees, M. 1O. Pa6uukos, E. C. Pa6unkosa.
— Mockga, Bonoraa : Uadpa-Umxkenepus, 2023. — 220 c. — ISBN 978-5-9729-1411-1. — Teker :
anekTpoHHbI // LludpoBoii obpazoBarensublii pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/132985.html (nata o6pamenus: 14.05.2024).

4.3 JlonoJiHUTeIbHAS JIUTEPATYypa

1. dpsukos, B. [I. AnmapatHsie cpeacTBa MepcOHAILHOIO KOMIIbIOTEpa : ydeOHOoe mocodue ais
cpenHero mpodeccruoHanbHoro oopazopanus / B. I1. IpsukoB. — Mocksa : U3znarensctBo FOpaiir,



2024. — 153 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-14249-5. — Tekcr :
aneKTpoHHBIN // OOpazoBarenbHas miatdopma HOpaiir [caiiT]. — URL: https://urait.ru/bcode/544113
(mata obpamenus: 03.06.2024).

4.4 DyieKTpOHHBbIE 00pa30BaTe/bHbIE PecypChl
30P pazpabaTsiBaeTcs.

4.5 JInueH3MOHHOE ¥ CBOOO/IHO pacnpocTpaHsieMoe MPOrpaMMHoe odecnedeHne

. TekcTOoBBIN penaxkrTop;

. Visual Studio code (cBoOOHAS THUTIEH3HS);
. API Postman (cB0OOIHAsI TUIICH3US);

. Swagger (cBOOOIHAS JIMIICH3HS);

. Web-06pay3ep.

N AW N -

4.6. CoBpemeHHble MpodeccuOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALIUOHHbIE
CIIPABOYHbIE CHCTEMBI

1. OII "KOpait" https://urait.ru/
2. IPR Smart https://www.iprbookshop.ru/
3. OBC "Jlaus" https://e.lanbook.com/

5 MarepuaJjibHO-TeXHUYECKOe o0ecrneyeHue

JlaGopaTtopHble paOOTBI M CaMOCTOATENbHAs pabdoTa CTYIEHTOB JOJDKHBI HPOBOJUTHCA B
CHELUAIU3UPOBAHHON ayJIUTOPUM, OCHAIEHHONM COBPEMEHHOM OPITEXHUKOW M IIEpCOHAIbHBIMU
KOMIIBIOTEPaMH C IPOTPaAaMMHBIM 00ECIIEYeHUEM B COOTBETCTBUU C TEMATHKOW H3y4aeMOro MaTepHuaa.
Yucno pabouux MECT B ayJAUTOPUH JOJDKHO OBITH TOCTATOYHBIM JUIsl 0OeCreueHUs] MHINBH LY aTbHON
paboTel cTynmeHToB. Pabouee MecTo mpemnomaBaTenss JOKHO OBITh OCHAIIEHO COBPEMEHHBIM
KOMIIBIOTEPOM C TOAKIIOUYEHHBIM K HEMY IIPOEKTOPOM Ha HACTEHHBIN AKPaH, UJIM MHBIM aHAJOTMYHBIM
no (pyHKIMOHAIBHOMY Ha3zHaueHHUIO oOopyaoBaHueM. KoMIbIOTEpbl B ayJUTOpUU JOJDKHBI OBITh
MOJKIIIOUEHBI K ceTh HTepHeT.

6 Metoanueckne peKOMeHIANH

6.1 METO)IH‘ICCKHG PECKOMEHAAIINA IJIA TIpenoaaBaTe’id 1Mo oOpraum3ainuun Oﬁy‘leHl/Iﬂ

1. IIpu mOArOTOBKE K 3aHATHUSAM CJENyeT MPEABAPUTEIBHO MPOpadoTaTh MaTepHall 3aHATHS,
IIPEyCMOTPEB €ro MoAady TOYHO B OTBEIEHHOE Ul 3TOro Bpems 3aHATusA. CienyeTr MOoArOTOBUTH
HE00XO0IMMBbIE MaTepUAIIbl — TEOPETHUECKUE CBEICHUS, 3a1a4H U Ap. [Ipu mpoBeAeHNH 3aHATHS CIIEAyeT
KOHTPOJIMPOBATh MMOAAYy MaTepuaia 1 pelieHue 3alaHuil C yueToM y4eOHOro BpEMEHHU, OTBEICHHOTO
JUTSL 3QHSATHS.



2. IIpu mpoBepke paboOT M OTYETOB CIEAYET YUYUTHIBATh HE TOJIHKO MPABHILHOCTH BBITIONHEHUS
3aJlaHu#, HO U ONTUMATBHOCTh BBIOPAHHBIX METOJIOB PEIICHUs, MPABUIBLHOCTh BBIMIOJTHEHUS BCEX €r0
LIaroB.

6.2 MeToxmqecxne YKazaHusd 1Jist 06yqa10umxc51 10 OCBOCHHUIO TMCIHUIIJINHBI
B nporecce caMocTosTETLHOM PabOThI CTYIEHTHI 3aKPETUIAIOT U YIITyOJISIOT 3HAHUS, TIOJTyYeHHBIE
BO BpEMsl ay/IUTOPHBIX 3aHATHH, JOpa0baThIBAIOT KOHCIEKTHI U 3alIUCH, TOTOBATCS K MPOMEKYTOYHOMN
aTTeCTAlllH, a TAK)KE CAaMOCTOSTEIIbHO N3Y4YalOT OTAEIbHBIC TEMbI yUeOHOM MPOrpamMMmBl.

Ha 3aHATHMAX CTy#AEHTOB, B TOM YHCJIE IPEAIOJAralolUX IPAKTUYECKYIO EATEIIBHOCTD,
OCYILIECTBIISICTCS 3aKPEIJICHUE TMOJIyYeHHBIX, B TOM YHCJIE U B MPOLIECCE CAMOCTOSITENFHON padoThI,
3HaHuil. Ocoboe BHUMaHHE oOpamaercs Ha pa3BUTHE YMEHHH M HAaBBIKOB YCTAHOBICHHS CBSI3U
MIOJIOKEHUN TEOPUH C MPO(HECCHOHATBHON AEATEIbHOCTHIO OYAYIIEro CIeIHUATNCTA.

CamocrosarenbHas paboTa OCYWIECTBISETCS HWHIMBUAYyaIbHO. KOHTpOJIb CcaMOCTOSTETHHOM
paboThI opranuszyeTcs B ABYX (Gopmax:

CaMOKOHTPOJIb U CAMOOIICHKA CTYZICHTA,

KOHTPOJIb CO CTOPOHBI ITPENOaBaTENIEH.
Texylmuii KOHTPOJIb OCYLIECTBIIAETCS HA Ay JUTOPHBIX 3aHATHX, IPOMEKYTOUHBIM KOHTPOJIb
OCYILIECTBIIICTCS HAa DK3aMEHE B MUCbMEHHOM (YCTHOH) hopme.
KpurepusiMu oLleHKH pe3yIbTaTOB CAMOCTOSATEIBHOM pabOThI CTYICHTA SBISIFOTCA:

YPOBEHb OCBOCHHS CTYJICHTOM Y4e€OHOTr0 MaTepuaa;

YMEHUS CTYI€HTA UCTIOJIb30BATh TEOPETUUECKUE 3HAHUSI MIPU BBHIITOJIHEHUH MPAKTUYECKUX
3a/1ad4;

c(hOpMHUPOBAHHOCTH KOMITETEHITUH;
CPOK BBITIOJIHEHHUS 3a/IaHUS;

odopmileHre MaTeprana B COOTBETCTBUU C TPEOOBAHUSMHU.

7 ®OHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISAA 1 OLICHMBAHUS Pe3yJIbTATOB 00y4eHHs
B nporiecce 00yueHMs UCIIONB3YIOTCS CIEAYIOIINE OLIEHOUHBIE ()OPMBI CAMOCTOSTENIBHOI paboThI
CTYACHTOB, OLICHOYHLIC CPCACTBA TCKYIICT'O KOHTPOJIA YCIICBACMOCTHU U ITPOMEIKYTOUYHBIX aTTCCTaI_[PII;'IZ

BrimonHenue nabopaTopHbIX padboT

[IpomexxyTouHOE TeCTHpOBaHUE (MOCPEACTBOM H3YUYEHHUS TEOPETUYECKUX MATEpUaJOB B
cucteme LMS)

Htoropoe TCCTUPOBAHUC UJIN 3K3aMCHAIIMOHHBIC BOIIPOCHI



7.2 lllkana u KPUTEPHH OLIECHMBAHUSA Pe3yJIbTATOB 00yUeHUs
Hrorosast oueHKa MO AUCLHUIUIMHE PAaCCUUTBHIBACTCS KAaK CPEIHEE B3BELICHHOE BCEX OLEHOK B
cooTBeTCTBYIOIEM Kypce LMS MOCKOBCKOro moiurexa ¢ MpUMEHEHHEM BECOBBIX KO3((UIIMEHTOB,

MNpCACTAaBJICHHBIX HUKC!

O3znakomiienue ¢ reopueit — 0.1

JlaGopaTopubie pabotsr — 0.6

TectupoBanue — 0.3 (0.7 * Utorosoe tectuposanue, 0.3 * cpeaHee Mo NpoMeKyTOUHBIM)

Ornenka 3a KKy J1a00paTopHyIo padoTy BBICTABISIETCS UCXOAS U3 PaKTUIECKOTO BBITIOTHCHHS

BCEX TOCTABJICHHBIX 337a4 ¢ YYETOM CPOKOB MCIIOJHEHUS: 3a KaXIyl0 | Helenro MpoCpOUKU 3a1aHus
u3 oueHku Beruntaercs 10 6amios. Kaxxaas naboparopnas padora orienuBaercs B 100 6ayios.

JIist onmy4deHusT MOJIOKUTEITFHOW 3K3aMEHAIMOHHON OIIEHKH CTYJIEHTY HEOOXOAMMO Hadpath

MUHUMAJIBHO 55 0aJUI0B 10 JUCIUIUIMHE U 3aBEPIIUTH UTOTOBBIN TECT C pe3yIbTaToM He MeHee 55%.

Ounenka

JImana3oH 6a/J10B
3a Kypc

Onucanune

HeynosnersopurensHo

0-54

He nocturnyto moporoBoe 3HaueHUE XOTs OBl
11 OHOTO YPOBHSI ()OPMUPYEMBIX HA MOMEHT
MPOBEICHUS aTTeCTallMl KoMmriereHuun. He
BBITOJIHEH OJWH WM Ooyiee BHIOB y4eOHOM
paboThl, IPEAYCMOTPEHHBIX YU€OHBIM IIJIAHOM.
CryneHt JEMOHCTPUPYET HEIIOJIIHOE
COOTBETCTBUE 3HAHWUW, YMEHHUH, HAaBBIKOB
IPUBEACHHBIM B TalnMIax IoOKa3aTelew,
JIOITY CKa0TCsA 3HAYUTEIILHBIC OLIMOKH,
MIPOSIBJISIETCS.  OTCYTCTBHE 3HAaHWM, YMEHHH,
HaBBIKOB II0 psAQy IOKa3areiaed, CTYIEHT
UCHBITHIBAET 3HAUYUTEIbHBIE 3aTPYJHEHUS NpU
ONIEpUPOBAHUY 3HAHUSMU U YMEHUSIMH IIPU UX
IIEPEHOCE HA HOBBIE CUTYAlUH.

Y 10BIIETBOPUTEIILHO

55-69

Cpennee 3HaueHHe UIg BceX (POPMHUPYEMBIX
Ha MOMEHT IPOBEJIEHUS aTTECTAllUd YpOBHEH
KOMIIETEHIINH — 3. BLINONHEHBI BCE BUOLI
yueOHO# paboThI, PeyCMOTPEHHbBIE YUYECOHBIM
TUTAHOM. CryneHr JI€MOHCTPHUPYET
COOTBETCTBUE 3HAHHH, B KOTOPOM OCBEIICHA
OCHOBHas, HauboJiee BaXKHAs YacTh MaTepuaa,
HO TIPU 3TOM JIOMYyIIEHAa OJHA 3HAYUTEIbHAS
omrOKa WM HETOUYHOCTb.

Xoporo

70-84

Cpennee 3HaueHHe g BceX (POPMHUPYEMBIX
Ha MOMEHT IIPOBEJICHMS aTTECTalUUd YPOBHEH




KoMmIeTeHuii — 4. BLINONHEHBI BCE BUOLI
yueOHOI paboThl, PeyCMOTPEHHbBIE YUYECOHBIM
mw1aHoM. CTyZIeHT AEMOHCTPUPYET HEMOJHOE,
MPAaBWIBHOE COOTBETCTBUE 3HAHUMN, YMEHHI,
HaBbIKOB NPUBEICHHBIM B TabIMIax
nokaszarenei, nubo eciu Tpu 3TOM OBUIH
JOMYIIEHBI 2-3 HECYIIECTBEHHbIE OIIMOKH.

OTIINYHO 85-100

Cpennee 3HaueHHe g BceX (POPMHUPYEMBIX
Ha MOMEHT MpPOBEJCHHS aTTECTallUd YPOBHEH
KoMIeTeHIMHA — 5. BEIIIONHEHBI BCce BHJIBI
yueOHOI paboThIl, MPeyCMOTPEHHbBIE YUECOHBIM
IUIAHOM. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWW, YMEHHUH, HAaBBIKOB
MPUBEJECHHBIM B  Ta0nWIaXx MOKa3aTelleu,
OTEpUPYET  MPHOOPETEHHBIMH  3HAHUSIMH,
YMEHUSIMH, HaBbIKAMHU, T[PUMEHSIET HX B
CUTyalUMsIX TOBBIIEHHOW CIOXHOCTH. [lpum
ATOM MOTYT OBITh JOMYIICHBl HE3HAUUTEIHHBIC
OMOKH, HETOYHOCTH, 3aTPyJAHCHHUS TpHU
AHATUTUYECKUX ONepalnsX, IEPEHOCE 3HAHUH 1
YMEHUI HA HOBBIEC, HECTAHIAPTHBIE CUTYAIUH.

7.3 OneHo4Hble cpeacTBa

7.3.1 Ilpumepsl BOIPOCOB K IK3aMEHY

1. Kakue TuIpl JaTYMKOB UCIIOJIb3YIOTCS B YMHBIX IPOCTPAHCTBAaX?

2. KakoBa posib MUKPOKOHTPOJUIEPOB B YMHBIX IIPOCTPAHCTBAaX?

3. Kakue ycTpoiicTBa ynpaBiIeHUsI CBETOM IIPUMEHSIOTCS B YMHBIX IIPOCTPAHCTBAX?

4. KakuM 00pa3oM yMHBIE IPOCTPAHCTBA 00ECIIEUNBAIOT 0€301aCHOCTh?

5. Kakue TexHonoruu 6ecripoBOJHOMN CBSI3U MCIIONB3YIOTCS JUIS CBSI3U YCTPOMCTB B YMHBIX

IIPOCTPAHCTBAX?

6. KaxkoBa poip IIEHTpaIbHOIO KOHTPOJIJIEPA B YMHBIX IPOCTPAHCTBaX?

7. YTo Takoe cucTeMa yMHOTO OTOIUICHHUS M Kak oHa paboTaet?

8. Kakum 06pa3omM ycTpoiCTBa yMHOTO IOMa B3aUMOJICHCTBYIOT MEXIY COOO0¥?

9. Kakue ycTpoiicTBa yIpaBiieHUs POUIETaMU U IITOPAMU IPUMEHSIOTCS B YMHBIX

IIPOCTPAHCTBAX?

10. Kakue o01auHble CEpBUCHI UCTIONIB3YIOTCS I yIAIEHHOTO YIIPaBICHUS YMHBIMU

IIPOCTPAHCTBAMHU?

11. Kak mpoucxoaut cOop U aHanu3 JaHHBIX JaTYUKOB B YMHBIX IPOCTPAHCTBAX?

12. Kakum 00pa3oM yMHBIE IPOCTPAHCTBA ONTUMHU3HPYIOT SHEPronoTpedieHue?

13. KakoBa posib cCTeMBbI BUICOHAOTIOACHUS B YMHBIX ITPOCTPAHCTBAX?

14. Kak ymMHBIE IPOCTpaHCTBA 00ECIICUNBAIOT ABTOMATUYECKOE YIIPAaBICHHE KIMMAaTOM?

15. Kakue ycTpoiicTBa 3ByKOBOI'O YIIPABIEHUS UCIIONb3YIOTCSI B YMHBIX IIPOCTPAaHCTBAX?

16. Kak yMHBIE IPOCTpaHCTBA 00ECIICYUBAIOT YIIPABIEHUE CHCTEMaMU O€301TaCHOCTH, TAKUMU

KaK MoXKapHasi CUTHaJIu3anus?




17. Kakue TEXHOJIOTMH JOMAIIHEN aBTOMaTU3aluU IPUMEHSIOTCSA B YMHBIX IPOCTPaHCTBaxX?

18. Kakue pemenus mo c6opy IaHHBIX IPUMEHSIOTCS B YMHBIX IPOCTpaHCTBAX?

19. Kakum 00pa3oM yMHBIE IPOCTPAHCTBA MOTYT ONITUMHU3HPOBATH YIIPABICHHE PECypcamMH,
TaKMMH KaK BOJIA ¥ 3JIEKTPOIHEPTUs?

20. Kakue Tunsl yCTpOMCTB YMHOT'O IOMa UCIIOJIB3YIOTCA JUIsl YIIPABIEHUS KyXOHHBIMU
npubopamu?

21. Kak ocyiiecTBisieTcs ynpaBieHUE YMHOM CUCTEMON OXpaHbl B YMHBIX IIPOCTPaHCTBAxX?

22. Kakue pyHKIIMM aBTOMAaTH3UPOBAHHOTO YIPABJICHUS OCBEIICHUEM UMEIOT YMHBIE
IpocTpaHcTBa’?

23. Kakue TEXHOJIOIMH XPaHEHUs U MIEPEHOCA JaHHBIX UCIIOJIb3YIOTCSI B YMHBIX IIPOCTPAHCTBAaX?

24. Kak obecrieunBaeTcsi MOHUTOPUHT KadecTBa BO3/1yXa B YMHBIX ITPOCTPAHCTBAX?

25. Kak yMHBIE TPOCTPAHCTBA MOAICPKHUBAIOT (DYHKIMH yIIPABICHUS 3ByKOM U MY3bIKON?

26. Kakum 06pa3oM yMHBIE TPOCTPAHCTBA PEATU3YIOT aBTOMATHYECKOE YIIPaBIEHHE CUCTEMO
nosuBa’?

27. Kakue ycTpoiicTBa ynpaBieHuUs 3JIEKTPOHUKON JOMa UCIIOIb3YIOTCS B YMHBIX
IIPOCTPAHCTBAX?

28. Kakue TexHOIOTUM OECTIPOBOAHOM 3apsSAKH MIPUMEHSIOTCS JUIsl yCTPOUCTB B YMHBIX
IIPOCTPAHCTBAX?

29. Kak ocyiiecTBisieTcs ynpaBiIeHUE CUCTEMOM YMHOTO TEJIEBUACHUS B YMHBIX
IIPOCTPAHCTBAX?

30. Kakue nHHOBaIMK B 00J1aCTH anmapaTHOro 00eceyeHns yMHBIX IPOCTPAHCTB MOXKHO
OXUJaTh B Onrpkaiiinem Oymymiem?



