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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuH KadeaApbl IJICKTPOHUKH U MUKPOIJICKTPOHUKH

[Ipotokom ot 20 r. Ne
3aB. kadenpoii J.YO. Ycarsrii

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
y4eOHOM rojIy Ha 3acelaHuu Kapeapbl DJIEKTPOHUKUA B MUKPOIJICKTPOHHUKH

[IpoTrokonm oT 20 . Ne

3aB. kadeapoii I[.IOFC&TBII\;I

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM T'OJTy Ha 3aceJaHuu Kapeapbl DIIEKTPOHUKU H MUKPOIJICKTPOHUKH

[Iporokom ot 20 . Ne
3aB. kadeapoii J.YO. Ycartsrit

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
y4eOHOM T'OJly Ha 3aceJaHuu Kapeapbl DIIEKTPOHUKU H MUKPOIJICKTPOHUKH

[Iporokomn ot 20 1. Ne

3aB. kadenpoii Z{.IOj’caTLIﬁ

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peaymsanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceaHuu KadeaApbl IJICKTPOHUKH U MUKPOIJICKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadenpoit I[.IOj’caTLH?I




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

[{enpro MUCIUTUIMHEI SIBJISIETCS OBIIAJICHUE CTYJEHTAMH HEOOXOIUMBIM U JOCTATOYHBIM
YPOBHEM MPOGECCHOHANBHBIX KOMIETEHIIUNA B cooTBeTCTBUM ¢ TpeboBaHusmMu OI'OC BO mo
HanpasieHuto noarotoBku 11.03.04 «3nekTpoHuKa 1 HAHOIIEKTPOHUKAY, TPO(UIIH TOATOTOBKU
«IIporpammupoBaHue 1 3IEKTPOHUKA NHPOPMAITUOHHBIX CUCTEM.

[IpenonaBanue aucuuIuiiHbl «BBeneHWe B HamNpaBlIEHWE» CTAaBUT LEIb JaTh
pPacCIIMPeHHYI0O U YIOPSJAOYEHHYI0O B COOTBETCTBUM C XPOHOJIOTMYECKUM MPUHIUIIOM
XapaKTEPUCTUKY U MPEANOCHUIKA BO3SHUKHOBEHUS OTKPBITUM, @ TAKXKE COJAEPIKaHUE BaKHEHIIINX
M300peTeHnil Tak WM MHA4Ye CBSI3aHHBIX C COBPEMEHHOW 3JIEKTPOTEXHHUKOW U AIEKTPOHHUKOM.
N3yuenmne kpaTkoil Omorpaduu y4YeHBIX W HCCIENOBATENCH COCTABISIOMMX "3010TOH (oHI"
MUpOBOM Hayku. Hacrosmmuii Kypc sBIsS€TCs, OCHOBONOJIAraroled NHUCHUIUIMHOM B CHUCTEME
npodeCCHOHATIBLHOTO 00pa30BaHMs, MPU3BAHHOW CHOPMHUPOBATH M CTPYKTYpUpPOBATh OOLIMIA
00BEM 3HaHUI CTYJCHTOB 00 UCTOPUH PA3BUTHUS FITEKTPOTEXHUUECKUX UICH.

Huctunnuuna  «BBenenue B HampaBlIeHHE»  M3y4aeT B XPOHOJIOTHYECKOM
MOCIIEI0BATEIHLHOCTU COOBITUSL M UCTOpUYECKUE (DAKThI, OKa3aBIIME 3HAYUTEIHLHOE BIUSHUE HA
M3YUYEHUHU DJIEKTPUUYCCKUX W MATrHUTHBIX SIBICHUH, B PE3YyJIbTaT€ KOTOPBIX IMOSBHJIACH HOBAs
o0rnacth (PM3UKH U JJajiee HOBas HayKa 3JIEKTPOTEXHUKA HEPa3pPbIBHO CBA3aHHAS C AJIEKTPOHUKOM.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOi NPOrpaMMbl

JucuuiuinHa BBesenue B HarpaBiieHHE BXOIUT B 00S13aTEIbHYIO YacTh Y4EOHOTO TTaHa
00pa3oBaTeNbHON POrpaMMBbI.

JUis  u3ydeHuss  JUCUUIUIMHBI  HEOOXOOuMBl  3HaHUS  (YMEHMs, BIAJEHUS),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUEHHS AUCIUIUTUH/ IPAKTUK:

OO1m1as mKOIbHAs MOATOTOBKA IO MPEeAMETY: (pHU3HKa.

3HaHus (YMEHHUs, BJIaJICHUs ), MTOJIyY€HHbIE NPU U3yYE€HUU JAHHOW AMCLUUIUIMHBI OYIyT
HEOOXOIUMBI JUISl U3yUSHUS IUCIUIUTNH/TIPaKTHK:

®dusuka

VYyeOHasi - 03HaKOMUTENbHAS IPAKTUKA

®u3nyecKkrue OCHOBBI AEKTPOHUKHI

Matepuasl ¥ 3JIEMEHTBI 2JIEKTPOHHON TEXHUKH

®u3nKa KOH/IEHCUPOBAHHOTO COCTOSHUS

IIpoekTHas nEeATENBLHOCTD

3 Komnerenuun odyyaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCUHMILIMHBI (MOAYJIS) U INIAHUPYEMbIe pPe3yJIbTaThbl 00y4eHUs

B pesynpTare ocBoeHMs AUCHMIUTUHBI (Moaynsi) «BBeneHue B HampaBieHHE»
oOyyaromuiics JoKeH 001a1aTh CIEAYIOIIMMU KOMIETEHITUSIMHU:

KOI[ HHIUKATOpa I/IH,I[I/IKaTop JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-1 CnocoOeH HCIIONB30BAaTh TMOJOXKEHUS, 3aKOHBI W METOJbl €CTECTBEHHBIX HAyK U
MaTEMaTUKU JUIsl PELIEHUs 33124 NH)KCHEPHOU J1€ATEIbHOCTH

OIlIK-1.1 [TpumensieT Gpusnyeckre 3aKOHbl U MATEMAaTUYECKHE METObI JJIsl PELICHUS
3a]1a4 TEOPETUUYECKOT0 U MPUKJIATHOIO XapaKTepa
OIIK-1.2 Hcnonb3yer 3HaHUS (QU3UKKA U MAaTEMAaTUKU MPH PEIICHUH MPAKTUYECKUX

3a1a4




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0miast Tpy10€MKOCTh AMCIUIUIMHBI COCTaBAeT 4 3aueTHbIX eaunul] 144 akaj. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 6,4 akaji. 4acosB:
— ay/IMTOpHAs — 6 aKaJi. 4acoB;

— paeayautopras — 0,4 akaj. 4acos;

— camocTosTenpHas padota — 133,7 aka. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akas. 4yac;

— MOJTOTOBKA K 3auéTy — 3,9 aKkaj. yac

dopma arTecTaluHy - 3a4eT

AynutopHas 3 s
KOHTaKTHas paboTa E = dopma TeKyIero
=
B aKaJl. Jacax o Bun KOHTPOJIS
Paznen/ tema 2 (B axaz. qacax) g . P Kon
> & © | caMOCTOSITENbHOM | yCIeBaeMOCTH U
JUCLIATUINHBI = E s . | xommerenuM
O K paboThI TIPOMEKYTOUHON
na6. | mpakr. | €8
Jlek. ’ PaKT. z2'g aTTecTaluu
3aH. 3aH. | O &
1. Pasgen. 1. Bseaenune B
HarpasJIeHHE.
IloaroroBka k
MIPaKTHIECKUM
11 XapaKkTepucTuka p
3aHSITHIM,
HarpaBJIeHAS EsxenenenbHast
JlaTacKayTHHT,
«DIEeKTPOHHKA u NpoBEpKa
MHKPOAJIEKTPOHHUKA H3yHceHIe edeparoB u
P P ’ . 0,5 0,5 |16,75| Teopernueckoro pedep
Bunsl npodeccroHanbHOM BBICTYIUICHHUE C
Marepuaia
JeSTeITbHOCTH. . JOKJIaaMH To
JIEKLUH,
KBanuduxannonusie BBIOpPaHHBIM TEMaM.
MOJrOTOBKA K
TpeboBaHMsL.
My OTIHOMY
JIOKJIafy.
IloaroroBka k
MIPaKTHIECKUM
1.2 Ucropus co3gaHus P
3aHATHSM,
anekTtpoctatuku  IlepBeie ExenenenbHas
JIaTaCKayTHHT,
TPEeICTaBICHUS 00 IpoBepKa
JJIEKTPUYECTBE u HByHaerme pedepatoB u
0,5 |16,75| Teopernueckoro
MarHeTH3Me. IepBrie BEICTYIUICHHUE C
Marepuana
TEOpUH JNIEKTPHYECTBA. | ¢ J— JOKJIaJIaMH T10
HccnenoBanus ’ BBIOpaHHBIM TEMaM.
MOJrOTOBKA K
3JIEKTPHYECTBA.
MyOIMYHOMY
JOKJIamy.
1.3 MUcropus co3gaHus
KJIaCCHUECKOM
ANEKTPOAMHAMHUKH IoaroroBka K
JKuBoTHOE 3JEKTPHUYECTBO MIPaKTHYSCKUM
Jlynmxu T"anpBany. 3aHATUSM,

. . ExxenenenpHas
IlepBblif  TajbBaHUYECKUI JlaTacKayTHHT, DOBEPKA
3JIEMEHT Aneccannpo n3ydeHue . ctr))e afos u
Bosbra. Nzyuenue 0,5 0,5 [16,75| Teopermueckoro pedep

BBEICTYIUICHHUE C

3JIEKTPUYECKOTO TOKA U €T Mmarepuana

o - JOKJIaJIaMH T10
JeHcTBuSI. JIEKIHH,

BBIOPaHHBIM TEMaM.

OnekTpoMarHeTusMm AHpe MIOJTOTOBKA K
Awmriepa. OTKpBITHE myGIm4HOMY
SIBJICHUS JOKIIamy.
3JIEKTPOMAarHUTHON
WHIYKUIHH. Cosnanue




TloaroroBka k

MIPAKTUYECKUM
14 PazBurtue p
3aHITHSM,
anektporexHukun B XIX ATACKAYTHHT ExxenenenpHas
Beke Tenerpad Ilunnunra. Y ’ NIPOBEPKA
A3b0yka Mop3ze. Ilepsbie HByHerue edepaToB U
y pse. P 0,5 |16,75| Teopernueckoro pedep
AIIEKTPUYECKHE MaTePHATA BBICTYIIJICHHUE C
TeHepaTopsl M JBHUTATENH. nexﬁnﬁ JOKJIaaMH T10
epBbIC AIIEKTPUYECKHE BBIOpaHHBIM TEMaM.
1 HOZ[FOTOBK’a K 0
JIAMIIOYKH.
myOIMYHOMY
JIOKJIay.
15 Coznanue IonroroBka
KITACCHYECKOH MIPAaKTHIECKUM
JNIEKTPOJMHAMUKA M €€ 3aHITHSM, Exetienensras
9KCIIEPUMEHTAIBbHOE JlaTacKayTHHT, DOBEPKa
MOJTBEPIKICHUE U3yueHHe . £e a”lI“)OB u
DIEKTPOJUHAMHKA 0,5 |[16,75] Teoperudeckoro BEICT EJIeHI/Ie c
Makcsemia. MaTtepuana Z[OKJ'I};.Z[aMI/I o
OKCIIEpUMEHTAIBHOE JIEKIIHH, BEIGDAHHEM TeMaM
obocHOBaHUE TEOpHUH TIOATOTOBKA K P ’
Makcgemna. M3o0perenue myOIM4HOMY
paamo. JOKIIay.
1.6 OTKpbITHE DIICKTPOHA U
o IloaroroBka k
CO3/laHME  KJIACCHYECKOM
. MIPaKTHIECKUM
INEKTPOHHOM TEOpUH
3aHATHSIM,
Knaccuueckas ATACKAYTHHT ExenenenbHas
JNEKTPOJMHAMUKA  IOCIIe Y ’ IIpoBepKa
Makcgemna. Ilpoxoxnenue H3YHCHIe edepaToB 1
P 0,5 05 |16,75| teopermieckoro | PEPP
JNEKTPUUYECKOTO TOKA Yepe3 MaTePHANA BEICTYIUICHHUE C
pa3psKeHHBIC rassl. nermﬁ JOKJIaIaMH T10
DnexTpoHHas TeopHs HO[LFOTOBK’aK BEIOpaHHBIM TEMaM.
Jlopenua. OTKpBITHE
My OTIHOMY
anexTpoHa. HccnenoBaHue
. JIOKIIamy.
CBOWCTB 3JICKTPOHA.
1.7 HUcropus cosmanust u
. IlogroroBka k
pa3sBUTHUA KBAaHTOBOU
MPaKTHYECKUM
INEKTPOHUKH Co3nanne
. 3aHATHSM,
KBAaHTOBOU TCOpUHU JATACKAYTHHT E)KeHeZ[eﬂbHaﬂ
W3ITyYCHUSL. TpynHocTi Y ’ poBepKa
KJIACCUYECKOM ¢buzukn Hsyaerme edepaToB 1
) 0,5 |16,75| reoperuyeckoro peoep
Co3naHue TeOpHU CTPOCHUS MaTePHANA BEICTYIUICHHUE C
atoma. Teopus  aToma nexiuﬁ JOKJIaJIaMH T10
Hunmsca bopa. Coznanue o FOTOBK’aK BEIOpaHHBIM TEMaM.
KBAaHTOBOM MEXaHUKH. .
MyOIMYHOMY
OkcnepuMeHTsl JleBuccoHa
JOKITamy.
u Jlxepmepa.
1.8 HUcropust cosmanue u
IloaroroBka k
pa3BUTHUS
o MPaKTUICCKUM
MOJTYIPOBOJHUKOBOM
3aHITHSM,
TEXHUKH IlepBbie aTACKAYTHHT ExxenenenbHas
DJIEKTPOHHBIE JIAMIIBI. Y ’ IIpOBEpPKa
Kpucrammyeckue H3yHCHIe edeparoB u
P 05 05 |[16,45| teopermueckoro | PCPP
TMOJTYIPOBOJHUKOBBIC MATEDHAIA BBICTYIUICHHUE C
JJIEMEHTEI. ITnanapuas nerHﬁ JOKJIaaMH o
TCXHOJIOTUSA HUHTETrPaJIbHbIC HO)IFO"[I"IOBK,a K Bbl6paHHLIM TEMaM.
CXEMBI. Co3nanne
N myOIM4HOMY
KBAHTOBBIX YCHWJIHTCICU U
JOKIIamy.
TeHEPATOPOB.
Uroro no pazneny 2 4 133,7
Uroro 3a cemectp 2 4 133,7 3a4€T
Hroro no nucnuminHe 2 4 133,7 3a4eT




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanuzanuy  NPEIyCMOTPEHHBIX BUAOB  y4yeOHOW paboOThl B KadyecTBe
00pa3oBaTeNbHbIX TEXHOJOTHI B MpenojaBaHUM IUCUUIUIMHBI «BBeieHue B HampaBiICHHE»
UCIOJIb3YIOTCS TPAAULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jliisa popmupoBaHus 3HAHUN 10 JUCHUILIUHE MPETyCMOTPEHbI: 0030pHbIE JEKIIUU — IS

CUCTCMATHU3allU W 3aKPCIJICHUSA 3HAHUHN 11O JUCIHHMITIIINHE, HHq)OpMaHHOHHBIG — A
O3HAaKOMIJICHH CO CTaHAapTaMu U CHpﬂBO‘IHOﬁ HH(bOpMaHHeﬁ, JICKOMKW BU3yalIU3allun — IJIA
HarjisiiHoro mpeacTaBJICHUA croco6oB pemiceHusd 3aaadv, Hp06HeMHaSI - JJIA  Ppa3BUTHUA

HCCJIEIOBATEILCKUX HaBBIKOB U H3yUEHUs CIIOCOOOB peIlieHus 3a/1a4.

JUis OocBOEHUS AMCLUMIUIMHBI IPEeNycMOTpeHO 14 4. MHTepakTHBHBIX 3aHATHH. Bce
MPAKTUYECKHE 3aHATUS 10 pasielly MPOBOJATCS B MHTEPAKTUBHOM (opMe U IMpEAnonararor
nyOJIMYHBIE BBICTYIIJICHUSI U 00CYXJIeHHs, B paMKkax MHTEPaKTHBHOTO O0yUYCHHS TPUMEHSIOTCS
IT-meTonpl  (MCIONB30BAHUE  CETEBBIX  MYJbTHUMEIUWHBIX  YYCOHHMKOB  pPa3paOOTYMKOB
POTPAMMHOTO  OOECIIEYeHHs, DJCKTPOHHBIX O00pa30BaTENbHBIX PECYpCOB MO JIaHHOU
JMCIUIIMHE; COBMECTHAsI paboTa B MaJIbIX rpymiax (2-3 cTyaeHTa) —MHIMBUIyaIbHOE 00y YeHHE.

6 YueOHO-MeTOAUYECKOE 00eciedeHre CAMOCTOSITeIbHOH PadoThl 00yYarOIIMXCst
[TpexncraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTeCcTAlUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecTedeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEepaTypa:

1. . JlozoBckuii, B. H. HanotexHonoruu B 31eKTpOHUKE. BBefeHNe B ClIEIUANIBHOCTD :
yueOHoe mocobue / B. H. Jlozosckuii, C. B. JlozoBckuii. — 2-¢ u3j., crep. — Cankrt-IlerepOypr :
Jlanp, 2019. — 332 c¢. — ISBN 978-5-8114-3986-7. — Tekcr : anekrponHbiit // JlaHb
3JIEKTPOHHO-OnOMmoreunas cuctema. — URL: https://e.lanbook.com/book/113943 (nara
obpamienus: 22.05.2020). — Pexxum qocTymna: Ajist aBTOpU3. TOJIb30BaTENEH.

0) lonoHuTeEIBHAS TUTEPaTypa:

1. Qymun, A. H. DieKTpoTeXHHUKa U 3JIEKTPOHHKA. DICKTPOHUKA : yueOHoe mocodue / A.
H. Iymun, M. C. Auucumosa, U. C. TTomoBa. — Mocksa : MUCHUC, 2012. — 107 ¢. — Teker :
SIIEKTPOHHBIH // Jlanb : 3IIEKTPOHHO-ONOIHOTETHAS cucrema. — URL:
https://e.lanbook.com/book/47474 (nata obOpamenus: 22.05.2020). — Pexxum goctymna: amis
aBTOPU3. MOJIb30BATEIEH.

2. AreeB, 1. M. ®usnyeckue OCHOBBI 3JEKTPOHUKH U HAHOIJIEKTPOHUKHU . ydeOHOE
nocobue / . M. Arees. — Cankr-IlerepOypr : Jlaus, 2020. — 324 ¢. — ISBN 978-5-8114-4081-
8.— Texkcr: onekrponsslii // Jlae : 53JeKTpoHHO-OMONMoreuHas cucrema. — URL:
https://e.lanbook.com/book/131007 (mata ob6pamenus: 22.05.2020). — Pexxum mocryna: s
aBTODM3. TIOJIb30BATEIIEH.

B) MeTtoanyeckne yKazaHus:
1. Kpyrorun, [I. I'. IcTopust 1 METOI0IOTHS HAYKH M TEXHUKH B 00JIACTH SJIEKTPOHUKH U

HAHOTEXHOJIOTHH | y4eOHO-MeToandeckoe mocobue / JI. I'. Kpyrorun. — Mocksa : MUCHUC,
2015. — 102 c¢. — ISBN 978-5-87623-920-4. — Tekcr : anexktpoHHsbiii // JIaHb : 37€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/116667 (mara oOpamicHwus:

22.05.2020). — Pexxum gocTyIia: s aBTOPH3. ITOJIL30BaTEIEH.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:



IIporpammHoe o0ecnieuenmne

HanmenoBanmne .
o Ne norosopa CpoK JIeHCTBUS JTUIICH3UN

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB000AHO pacrpocTpansemoe I10 0eCCPOUHO
GIMP ¢B0001HO pacnpocTpansgemoe 110 0eccpoyHO
F'\,’:g Windows 10\ 7991 o1 22.11.2021 GeccpodHo
FAR Manager ¢B0001HO pacnpocTpansgemoe 110 0eccpoyHO
Arduino ¢B00OIHO pactpocTpansgemoe 11O 0eCCPOUHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JaAaHHbIX I/IHq)OpMaIII/IOHHLIe CIIPaBOYHLIC CUCTEMBI

HazBanue xkypca

CchlIKa

DnexkTpoHHas 6a3a mepuoanveckux uzganuii East View
Information Services, OO0 «UBUC»

https://dlib.eastview.com/

HannonaneHas MH(POPMALMOHHO-aHAIUTHYECKAS
cucremMa — PocCUICKUI MHIEKC HAyYHOTO IUTUPOBAHUS
(PUHII)

URL:
https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akanemust Google (Google Scholar)

URL.: https://scholar.google.ru/

WNupopmannonnas cucrema - EnuHoe okHO gocTyna K
HGbOPMAaLMOHHBIM pecypcam

URL: http://window.edu.ru/

®denepanpHOE roCyapCTBEHHOE Or0/KETHOE
yupexaenue «DenepanbHblii HHCTUTYT IPOMBIIUIEHHON
COOCTBEHHOCTU»

URL.: http://www1.fips.ru/

9 MaTepuaJbHO-TeXHHUYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:




VYyebHble W MeETOAMYECKHE IocoOusi, pa3paboTaHHble Kadeapod «DJIEKTPOHUKH H
MUKPOIJIEKTPOHUKW» MO JNaHHOW aucuuiumHe. OOpasubl paboT cryaeHToB. KoMmbloTepHbIe
KJIaCChl YHMBEPCUTETA C JIOCTYNOM HMHTEpHeT. MylbTUMEAUIHbIE MPE3eHTAllMU MO pa3/esiaM
JUCITUTUIAHBI.

Tun u Ha3Banue ayqutopun OcHalleHUE ay JUTOPHH

KoMmmbrloTepHsle  kiaccel  yHUBepcUTeTa  [lepcoHanbHBIE  KOMITBIOTEPHI  CO
CHEIHAIM3UPOBAaHHBIM MPOTPAMMHBIM 00€CTIEYECHHEM.

JUJist 9TeHUS JTEKIUii: TOMEIICHHE U TEXHUYECKHE CPEACTBA IJIsl IEMOHCTPAIIMH IPUMEPOB
U CII0COOOB IMPOEKTUPOBaHMSI, BUI€0 GUIBMOB U Ipe3eHTaluii. MynbtuMeuitnoe 000pyaoBaHue
(ayn. 460, 365).

CrienraaM3upoOBaHHbI  KOMITBIOTEPHBIH Kitacc (nabopatopust 343) 5 KOMIUIEKTOB
otiamounbix miat Triscend TE512S32 ¢ Giokamu nutanust + 5 B 0,5 A, 5 kommsrotepos ¢ O3Y
He meHee 512 Mb, mo6oii HY rereparop, AByXKaHaIbHBIN OCIIULIOTpad ¢ pa3BEepPTKO HE MeHee
0,2 MKC, M3MEpUTEIh YACTOTHBIX XapakTepucTuk. [Iporpammuoe obecnieuenue Triscend FastChip,
nporpammsl Juist pacdera kodhdumuenTos GunbTpoB KUX 1 BUX.

AynuaTopun JUIsi CaMOCTOSATEIHHOW PabOThI: KOMITBIOTEPHBIC KIIACCHI, YATAIBHBIC 3aJTbI
oubmorexku Ilepconanpupie komubioTepsl ¢ maketom MS Office, Beixomom B MHTEpHET U €
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CPEAy YHHUBEPCHTETA

[Tomemenne Uit  XpaHeHUs H  NPOPHIAKTHYECKOIO OOCIY)KMBAaHHS yd4eOHOIO
00opyIoBaHUs

Cresutaxu g XpaHSHHs y4eOHOT0 000py T0BaHUS.

[xadw! a1 XpaHeHUS YIeOHO-METOINICCKOM JOKYMEHTAIUH, y9eOHOro 000py10BaHuUs
¥ y4eOHO-Har I THBIX TOCOOH.



6. YueOHO-MeTOAUYECKOE o0ecreyeHHe CAMOCTOSITEIbHOH PadoThl 00yUYaKOUIUXCS.
OLieHOYHBIE CPENICTBA AJIS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, MPOMEKYTOYHOM aTTeCTalluu 10
UTOTaM OCBOCHHS IUCUUIUIHHEIL.

B Teuenue cemecTpa npeaycMOTPEHO BBIIIOJHEHHE YCTHBIX U MMCbMEHHBIX KOHTPOJBHBIX
paboT mo aucuUIIMHE (0 WHAMBHIYaJbHBIM BapuaHTaM), MPOBEpPKa padOT — €KEHEAEIbHO,
BBINOJIHEHHUE 3aYETHBIX PAOOT 110 TEMaM JIOKJIAJIOB.

OcHoBHast 4acThb 3aJaHMil BbIONHSETCS Ha 3aHATHsAX. CamocTosTenbHas pabora
pelyCMaTpUBAET:

- IHOATOTOBKY K 3aHATHUAM, U3YUYCHHC H606XOI[I/IMBIX pa3aciioB B KOHCIICKTAx, y‘{e6HBIX
IOCOOMSIX U MCTOANYCCKUX YKA3aHUAX; pa60Ta CcO cnpaBquoﬁ HHTepaTypOﬁ

- HCIIpaBJIeHUE OIIUOOK, 3aMeuaHuii, ohopMieHue pedeparos.

CamocrosiTeibHas paGoTa B X0/€e ayAMTOPHBIX MIPEAINOIaraeT: U3yuyeHue U MOBTOPEHUE
TEOPETUYECKOr0 MaTrepuaia IO TeMaM JIKIUH (10 KOHCIIEKTaM W y4eOHOW JmTeparype,
METOJMYECKUM YKa3aHHSIM), pEIICHUE 3314, BHIMOTHEHUE UHANBUYAJIbHBIX padoT.

CamocrosiTeibHast pa6oTa MoJ KOHTPOJIEM NpenoaaBaTelisl [IPeInoiaraeT moroToBKy
KOHCIIEKTOB U BBIMIOJHEHHE HEOOXOAMMBIX PAacyeTOB IO pa3ziesiaM AUCIHUIUIMHBI, pElIeHHue U
poBepKa mpernoAaBareneM 3aad, rpadpudeckux paboT, paboTa ¢ METOAMUYECKOMN JIUTEepaTypoH,
MOATOTOBKA K 3a4ETy.

BHeaynuTopHasi caMocTOsSITe/IbHAs paGoTa CTYAEHTOB IPEANOiIaraecT IOATOTOBKY K
7a00paTOPHBIM 3aHITHSIM, TIOJTOTOBKY K KOHTPOJIGHBIM paboTaMm, BBIIOJHCHHWE 3 aHUN
(;1abopaTopHBIX padOT), MOATOTOBKY K 3a4eTy; U3yUyeHHE HEOOXOAMMBIX Pa3/IejOB B KOHCIIEKTAX,
y4eOHBIX MOCOOMSX M METOAMYECKHX YKa3aHWsX; paboTa CcO COpPaBOYHON JHTEpaTypoid,
UCIpaBlieHUE OIIMOOK, 3amedaHui, odopmieHue padboT; paboTy ¢ KOMIBIOTEPHBIMU
rpaguueckuMy TaKeTaMHd H DJICKTPOHHBIMU YyUYeOHHKAMHU pPa3paOOTYMKOB MPOTPAMMHOIO
obecrnievyeHus Mo TUCIUTUINHE.

ITo nanHO# AMCUMIIMHE MPEIYCMOTPEHbI Pa3InyHbie BUbI KOHTPOJIS pPe3yIbTATOB
00yueHMs: meKywuti KOHTPOIIb (€XKEeHeeNbHas MPOBEpKa BBIMOIHEHUS 33aJaHUNl U pabOTHI C
y4eOHOM TUTEpaTypoil), nepuoduyeckuti KOHTPOJIb (MpakTUYeCKue pabOThl) MO KaXKIOH Teme
TUCITUILIAHBL, 1pOMedNCymoyHbld KOHTPOIIb B BUJE 3aueTa B 1, 2 cemecTpe.

Temsl (pazaens) Bun camocrosrenbHoM Dopmbl

paboThI KOHTpPOJIS
JUCHUILINHEI




BBoanas JIEKI M. IToaroroBka k IIpoBepka u
XapakTepucTika — HANPABICHUS | jeKIHMOHHBIM 1 3amuTa pador.
«OJEKTPOHUKA M| npaktuueckum saustusm. | [Ty6muanoe
MHUKPOSTICKTPOHHKA. Bune: Beinonnenne u BBICTYIIJICHHE.
npoecCHOHATBLHOM

eATENBHOCTH. odopmiieHue 3auer.
KBamuKaLuOHHbIE pedepaTtuBHBIX paboT 10

TpeOoBaHUSI. VMHIVBUAYaIbHBIM

Hcropus CO3JaHHUA | TEMaM.

3JIEKTPOCTATHKH

Hcropus CO31aHMs

KJIACCHYeCKOM

3J1eKTPOAMHAMHKH

Pa3BuTHE DJJIEKTPOTEXHUKH B

XIX Beke

Co3nanme KJIACCHYECKOM

3J1eKTPOAMHAMHKH u ee

JKCIEPUMEHTAIbHOE

NOATBEPIK/ACHUE

OTtkpbiTHE 3JIEKTPOHA ]|

co31aHue KJIACCHYeCKOi

3JIEKTPOHHOM Teopuu

Hcropus co3nanus U pasBuTus

KBaHTOBOM YJIEKTPOHHUKH

Hcropus co3nanue u pasBuTus

NOJIYyIIPOBOHMKOBOM TeXHUKH

HpaKTI/I‘{CCKHC 3aHATUSA TPCANIOJIararoT MOAroOTOBKY JOKJIaZla U MPE3CHTALIUN 110 TEMC

pedepara. [Ily6nuuHoe BBICTYIITICHHE.

NPRPRPRRRPRRRERRERRE
CQOWONOOUDMWNEO

N
[

CoNoORARWNE

Temsl pedepaToB no fucunniInHe « BBegeHue B HanpaBJIeHHE»

SnepHas 3E€KTPOHUKA.
TexHOI0rNs1 BOJIOKOHHO-ONITHUYECKON CBSI3U.
HcTopus co3nanus U paclipoCTPaHEHNs COTOBOH CBSI3H.
OnTo3JeKTPOHMKA.
MarnuTope3oHaHCHast Tomorpagusi.
Hcropust co3nanus u passutus pupmer Philips. Beimyckaemast mpoayKims.
3amura HHPOPMALIUHU B CETSX.
CereBble ONEPAlMOHHBIE CUCTEMBI.
Cayx6s1 OC Windows.
. Cucremsl Ha kpuctauie. ictopust mosiBII€HUS U pa3BUTHSL.
. CemeiicTBa OUTIONSAPHBIX MHTEIPAIBHBIX CXEM.
. TexHonoruu u Nporeccbl M3roTOBJICHUS HHTETPAIbHBIX CXEM.
. DKOJIOTHYEeCKHE UCTOUHUKU YHEPTUHU U CIIOCOOBI €€ MOJTyUeHHs.
. Uctopus coznanus u pazsutus OC Windows.
. JJazepsl. Tunbl, XapakTepUCTUKU U IPUHIUN JCHCTBUS, 00JIACTH TPUMEHEHHUS.
. Ucrounuku cera. Mcropus coznanus, pa3BUTUS U UX Oyayliee.
. CoBpeMEHHbIE TUIIBI, KOHCTPYKILMS U XapaKTEPUCTUKHU PE3UCTOPOB.
. CoBpeMEHHBIE THIIBI, KOHCTPYKIIMS U XapaKTEPUCTUKN KOHJEHCATOPOB.
. Uctopus coznanus u pazButust pupmsl Motorola. Beimyckaemas npogykuusi.
.CpenctBa  oroOpaxkeHus uHbopmaruu. TexHoJOTHHM, OO0JaCTH  TPUMEHEHUS,
XapaKTEPUCTHUKHU.
. Uctopust coznanust u pazButus pupMsl Siemens. Beimyckaemas mpo Ity KIus.



22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Cuctems! Hauranmu. ' JIOHAC. GPS.

[TosiBnenue u pazButue MexarpoHuKu. OOIacTh ee AeATEIbHOCTH.
CoBpeMeHHbIE MUKPOIIPOLIECCOPHI.

Hcropus co3iaHust 3JIEKTPUUECKUX MAIIIKH.

Pa3BuTus s3p1k0B nporpaMmupoBanusi. OT CO3/1aHus 10 HAIIUX JHEH.
[TorickoBBIE MHTEPHET CHCTEMbI U TEXHOJIOTHH UX PA0OTHI.

[IpennochbuIKu pa3BUTHS U UCTOPUS CO3AAHUS PAIUO.

Jlornueckast u ¢pusndeckas opranuzanus Qainoseix cucreM NTFS u FAT.
HcTopus nosBiieHUs! TPaH3UCTOPA.

Texuomnorust Wi-Fi. Co3nanue u pa3sBuTHe.

Texuounorust Flash namstu. Co3nanue u pa3surue.

Wcropus coznanus u passutus ¢pupms Intel. Beimyckaemas mpoayKifusi.
Wcropust co3nanus u pasputus pupmer Apple. Brimyckaemast mpoyKIusi.
CoBpeMeHHbIE CTaHAapThl KadectBa. (OO0nacTM MNPUMEHEHUS U
OCYIIECTBIISIONIUE HA/I30D 32 UX COOTIOCHUEM.

OpraHu3aIu



7. O eHOYHBIE CPeICTBA /sl POBe/IeHUsI MPOMEKYTOUYHOM aTTeCTALMU:

IIpoMexyTouHas aTTecTalysi UMEET LEJIbI0 ONPEIEIUTh CTENEHb TOCTHKEHUS
3arJIaHUPOBAHHBIX PE3yIbTATOB O0YUEHUS MO JUCIUILTUHE (MOAYJIIO) 32 ONPEIEICHHbIIN Mepuo
o0ydeHus (ceMecTp) U MOKET IPOBOAUTHCS B (popme 3aueTa, 3a4eTa ¢ OIEHKOH, SK3aMeHa,
3aIIUTHI KYPCOBOTO MPOEKTa (paboThI).

JlaHHBIN pa3Aen COCTOUT UX JBYX ITYHKTOB:

a) [Inanupyemblie pe3yabTaThl 00yUEHUS U OLIEHOYHBIE CPEJICTBA AJIs TPOBEACHUS
IIPOMEKYTOYHOM aTTECTALUU.

0) [Topsimok mpoBeaeHUs TPOMEKYTOUYHOM aTTeCTally, I0Ka3aTeIn U KpUTEpUn

OLICHUBAHUSL.
a) [lnannpyemble pe3y/bTaThl 00yUeHHsI U OLIEHOYHbIE CPeICTBA IS
NpoBeeHUs] MPOMEKYTOUHOM aTTeCTAllUM:
Kon Nunukarop
WHIUKAaTOpa IOCTHIKEHUSI
KOMIIETEHIINHU

OneHouHbIE CpECTBA

OIIK-1: CnocobeH UCII0ab30BaTh IMOJIOKCHU A, 3dKOHBI 1 MCTOIbl CCTCCTBCHHLIX HAYK U MAaTCMATHUKH
JJI1 pCIICHUA 3a1a4 HH)KCHCpHOﬁ ACATCIIBHOCTH

OIIK-1.1:

HpI/IMeHHGT CI)I/ISI/I‘ICCKI/IG 3aKOHBI BOl'lpOCbI AJIA MOATOTOBKH K 3a4€TY:
H MaTEMAaTUYCCKUEC MCTOAbI JJIA

1. Xapaxrepucruka HaIpaBJICHUs «OIEeKTpOHUKA "
peleHus 3a1a4 TEOPETHIECKOro U

HaHOJ3JICKTPOHUKWY. Buast HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH.

NPUKIIQJHOTO XapaKT
PHKITAJHOTO XapaKtepa KBanuduxaryonnsie TpeOoBaHMs.

2. Uctopus CO3/1aHHUs ANEKTPOCTATUKH IlepBbie
MIPEICTAaBICHUSI00 SJIEKTPUUECTBE U MarHETU3ME.

3. Ilepsble TeOpuun JJIEKTPUYECTBA. Hccnenosanus
JIEKTPUUYECTBA.

4. Wcropust co3laHUsl  KIACCUYECKOH  AJIEKTPOAMHAMUKHU.
’KuoTtHoe snexrpuuectBo Jlynmxu ['anpBanu.

5. IlepBblit rampBaHMueckuil smeMeHT AuseccaHapo Bombra.
N3yyenue 31eKTpUYecKoro TokKa u ero 1eHcTBus.

6. DnextpomarHetu3sm AHape Amnepa. OTKpbITHE SBICHHS
3JIEKTPOMATrHUTHOMN WHIYKIUH. Co3nanue TEOpUH
NEKTPOMAarHUTHOW MHIYKIIUH.

7. Pa3Butue onektporexHukn B XIX Beke). Tenerpad
[IvmnHra.

8. Asz0yka Mop3ze. IlepBbie d>IeKTpUYECKHE TEHEPATOPHI U
nsurareny. [lepBele 2IeKTpUYECKUE JIAMITOUKH.

9. Co3nmanue KJIACUYECKOH BJIEKTPOJIMHAMUKHI U ee
9KCIIEPUMEHTAIILHOE MTOATBEPKICHUE.

10.9nexTpoaunamMuka MakcBeia. IKCIIEPUMEHTATBHOE




o U s W

13.

14.
15.

16.

17.

18.

19.

20.

ITyonu4noe BBLICTYILICHHE " opopmiIeHHE
pedepaTuBHBIX padoT Mo pa3aesaM TUCHUILUINHBI.
Tembl pedepaToB W Npe3eHTAUMI N0 JMCUMILINHE
«BBeneHue B HanpaBJIeHH e

SInepHas 37€KTpOHHUKA.

TexHOoIO0rust BOJOKOHHO-ONTUYECKON CBA3H.

HcTopus co3nanus U paclpoCTpaHEHHs COTOBOM CBSI3H.
OnTo31eKTPOHUKA.

Marnutope3oHaHCHasi ToMorpagusi.

Hcropust co3manmss u  passutus  upmber  Philips.
Brinyckaemast mpoyKuusi.

3amura UHPOPMAILIUU B CETSX.

CereBble ONIEPALIMOHHBIE CUCTEMBI.

Cayx06s1 OC Windows.

. CucreMnI Ha KpucTaJlIc. I/ICTopI/IH ITOSABJICHUA U PA3BUTHA.
. CemeiicTBa 6I/IHOJ'I5IpHI>IX HHTCI'PAJIbHBIX CXCM.
. Texnomoruu u IpoueCChbl HM3IrOTOBJICHUS HMHTCTPAJIbHBIX

CXeM.
DKOJIOrMYeCKHe WMCTOYHUKU SHEPrHH M CIOCOOBI €e
MOy YCHUSI.

Hcropust coznanus u pazsutust OC Windows.

Jlazepsl. TuIibl, XapaKTepUCTUKU W TPUHLUI JICHCTBHS,
00J1aCTH IPUMEHEHMUSL.

Hcrounuku cBera. VMcropus co3maHusi, pa3BUTHS H HX
Oymy1iee.

CoBpeMeHHBIE THITBI, KOHCTPYKIUS ¥ XapaKTePUCTUKH
PE3UCTOPOB.

CoBpeMeHHBIE THITBI, KOHCTPYKIUS ¥ XapaKTePUCTUKH
KOH/ICHCATOPOB.

Ucropust co3manust u pasButus Qupmsel  Motorola.
Brimyckaemast mpoayKuusi.

CpenctBa oroOpaxenus wuHpopManuu. TeXHOIOTHH,
00J1aCTH IPUMEHEHUS], XapaKTePUCTUKH.




Kon HNuaukarop
WHJIUKAaTOpa JTOCTHKEHUSI
KOMITETCHIIMH
OueHouHble CpeCTBA
OIIK-1.2: Bomnpocs! 1J11 IOATOTOBKH K 3a4eTy:

Hcnonb3yer 3nanust QUMK U
MaTEMaTHKU MPU PEeLIeHUN
MPAKTUYECKHX 3a71a4

=

o

o

10.

11.
12.

o0ocHoBaHUe Teopun Makcaesa. M300peTenue paauo.
OTKppITHE D3JIEKTPOHA UM  CO3/IaHHE  KJIACCHYECKOM
AIIEKTPOHHOM TEOPHH.

Kitaccnueckast anekTpoamHaMuka Imocine Makcseia.
ITpoxoxkaeHHe AIEKTPUIECKOTO TOKA YEPE3 pa3psuKEHHbIE
raspl.

OnexrpoHHas Teopus JlopeHua. OTKpbITHE 3JIEKTPOHA.
HccenenoBanue CBOMCTB 3JIEKTPOHA.

HcTopus co3nanus U pa3BUTHS KBAaHTOBOW AJIEKTPOHUKH.
CozlaHue KBaHTOBOM TEOpUM H3IydeHUs. TpyaHOCTH
kinaccuyeckoil  ¢gusuku. Co3laHue TEOpUM CTPOCHHUs
aToma.

Teopuss aroma Hunbca bopa. Co3nanue KBaHTOBOM
MEXaHUKH.

OkcnepumenTs! JleBuccona u [xepmepa.

Hcropuss co3paHue W pa3BUTHUS  IOIYNPOBOJHHUKOBOM
TEXHUKH.

IlepBbie  anexkTpoHHbIE  Jamnbl.  Kpucramimueckue
MOJIyTIPOBOIHUKOBBIE DJIEMEHTHI.

IInanapHas TEXHOJIOTUS HHTEIPAIBHBIE CXEMBI.
Co3ztanne KBaHTOBBIX YCHJIMTEIEH U TEHEPATOPOB.




Kon HNuaukarop
WHJIUKAaTOpa IOCTHIKEHUSI
KOMIIETEHIINHU

OueHouHble CpeCTBA

ITyoiu4Hoe BhicTyIIEHHEe U oopMileHHe pedepaTHBHBIX

N

o

o~

10.
11.
12.
13.

14.

15.

paGOT mo pasaejaamM JUCHUIJIUHbI

Tembl pedepaToB U Npe3eHTAUMNA 1O IUCHUIINHE
«BBeeHne B HAIPABJIEHHE»

Hcropust cozmanuss u pasButus (upmbel - Siemens.
Brimyckaemas nmpoaykuusi.

Cucrtemsl Hapuranuu. ['JIOHAC. GPS.

[losiBnenne u pa3BuTHe MexaTpoHMKH. OOsacTb ee
NeSITEIbHOCTH.

CoBpeMeHHbIE MUKPOITPOLIECCOPHI.

Wcropus co3nanus 3NEKTPUYECKUX MAIIUH.

PazButus A3bIkOB nporpammupoBanus. OT co3iaHust 10
HAILIUX JTHEH.

ITouckoBbIE HHTEPHET CUCTEMBI U TEXHOJIOTUH X PAOOTHI.
[Ipennocsliky pa3BUTHS U UCTOPUS CO3AAHUS PAJHO.
Jlornueckast M (Qu3nueckas opraHuzanus (QaiaoBbIX
cucrem NTFS u FAT.

HcTtopus nosiBneHus TpaH3UCTOPA.

Texuosnorus Wi-Fi. Co3nanue u pa3BurTue.

Texuonorust Flash mamsrtu. Co3nanue u pa3BuTHE.
Ucropust co3manuss u  passutus  ¢upmel  Intel.
Brimyckaemas mpoayKuusi.

Ucropust cosmanuss wu passutus  Qupmer  Apple.
Brimyckaemas mpoayKuusi.

CoBpemeHHbIE CTaH/apThI KayecTBna. Ob6nactu
MIPUMEHEHMSI U OpraHU3allii OCYIIECTBIIAIONINE HAJ30p 32
HUX COOIIOIEHUEM.

0) ITopsinok npoBeneHUst NPOMEKYTOYHOM ATTECTALMH, NOKA3aTeJIH M KPUTEPUH




OLICHUBAHMS:

IIpomexyTouHast arrecTanus 10 JUCUUILIMHE BKIFOYAET TEOPETUYECKUE BOIIPOCHI,
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YUarOIMMUCS 3HAHUH, U IPAaKTUYECKUE 3a1aHus,
BBISBIISIIOLINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHI U BIIAJICHUH, TPOBOAUTCS B (hopMe 3aueTa B
KOHIIE Ka)KJI0r0 ceMecTpa.

Meroaunueckue yka3aHus JJIs MOATOTOBKH K 3a4€Ty: JUI IOATOTOBKH K 3a4€Ty CTYJIEHT

JIOJDKEH OCBOMTH BCE M3YYaeMbIe TEMBI, B TOM YHCIIC U OTBEICHHBIC JIJISI CAMOCTOSITEIIBHOTO
U3yYCHHUS, BBITIOJIHUTH U C/IaTh BCE TpaUUECKUE JIUCTHI M BBITIOJIHUTH BCE KOHTPOJIbHBIE
paboTHI.

Iloka3aTesin U KpUTEPUH OLIECHUBAHUA 3a4eTa:

— «3a4uTeHo» — O0ydYarolIuiics IEeMOHCTPUPYET BBICOKHI ypOBEHb CPOPMHPOBAHHOCTHU
KOMIIETEHIIN, BCECTOPOHHEE, CHCTEMAaTH4YecKoe M TiyOOKoe 3HaHuWe y4eOHOro marepualia,
CBOOOZHO BBIMOJHSAET MPAKTHUYECKHUE 33JaHUs, CBOOOJHO OMEpPHUpPYeT 3HAHHUSIMH, YMEHUSIMHU,
MPUMEHSET UX B CUTYaIMsIX IMOBBIIIICHHOM CIIOKHOCTH.

— «He 32a4TeHO0» — 00yJaIoLIUIiCs IeMOHCTpUPYET 3HaHUs He Oonee 20% TeopeTuuecKoro
MaTtepuaa, JOMyCKaeT CYIeCTBEHHbIEC OIMOKHU, HE MOXKET MOKa3aTh MHTEIJICKTyalIbHbIC
HABBIKU PEUICHUS MPOCTHIX 3a/1a4.



