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Annoranus

HucuuruinHa «MHTepdeiicbl cucteM 00pabOTKU JaHHBIX)» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIETO 00pa3oBaHUsl — MPOrpaMMy OakallaBpHara 10 HalpaBICHUIO MOJArOTOBKH/
cnennanbHoctd  27.03.04 «VYmpaBiieHMEe B TEXHMYECKUX CHCTEMax» HaIlpaBJICHHOCTH
«Ynpasnenue u nHPOPMATHKA B TEXHUYECKHX cHUcTeMaxy. Jluciuminnna peanuzyercs kadeapoi
«Ne31y.

JlucuuiuinHa HaresneHa Ha (POPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOUIMX KOMITETCHIIHIA:

I1K-2 «CnocoGHOCTh IPOBOJUTH BBIYMCIUTENBHBIE IKCIEPUMEHTHI C HCIOIb30BAHUEM
CTaHJApPTHBIX MPOTPAMMHBIX CpPEICTB C ILEJIbl0 MOJYYEHHS MAaTEMaTUYeCKUX MOAee
IPOLIECCOB U OOBEKTOB aBTOMATU3ALIMU U YIIPABJICHUS

[1IK-6 «CrocoOHOCTh MPOU3BOAUTH PAcYEThl U MPOCKTHPOBAHUE OTACIBHBIX OJIOKOB U
YCTPOMCTB CHUCTEM aBTOMAaTH3allMd U YINPaBIEHUS M BbIOMPATh CTAaHAAPTHBIE CPEICTBA
ABTOMATHUKH, WU3MEPUTEIbHOW U BBIUMCIUTEIBHOM TEXHUKU MJI IPOEKTHPOBAHMSI CHUCTEM
aBTOMAaTHU3allMM U YIPABJICHUS B COOTBETCTBUH C TEXHUYECKUM 3a1aHUEM»

CopepxaHue NHUCLUUIUIMHBI OXBAaThIBAE€T KPYr BOIPOCOB, CBS3aHHBIX C allapaTHBIMU
CpeACTBaUMH  B3aUMOJCHCTBUS 3JIEMEHTOB UM  4YacTel cHUCTEeM aBTOMAaTUYECKOIO U
ABTOMATU3UPOBAHHOT'O YIIPABJICHUS.

[IpenonaBanre IUCHMIUIMHBI IpelycMaTpuBaeT cleaytomue (opMbl OpraHu3aluu
y4eOHOTO Mpolecca: JeKIHH, JJA00paTOpHbIE padOThI, CAMOCTOSITEIbHAS paboTa 00yJaromerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOwmast TpyAOEMKOCTh OCBOCHMS JUCLMIUIMHBI COCTaBiseT 4 3ayeTHbIX eauHulbl, 144
yaca.

SI3pIK 00yU€HUS 110 TUCHMITIIMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Lenpto mpenopaBaHusi AAHHOW JUCUMIUIMHBI SIBJISICTCS M3Y4YEHHE NPHUHIIMIIOB OpraHU3aluu
anmapaTHbIX  HUHTEpP(EiicoB, HCIOJB3YyeMBIX TMPU  MOCTPOCHHUU  aBTOMATHYECKUX U
ABTOMATU3UPOBAHHBIX CHCTEM YIPABJICHHS, a TaK € MOJYyYEHHE MPAKTUUYECKHUX HABBIKOB U
YMEHHM B MPOEKTUPOBAHMM MPOrPaMMHOr0 obecreueHus: s paboThl C amnmapaTHbIMU
CpeICTBAMU pa3padaThIBAEMbIX CUCTEM.

1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa30BaTe/bHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon u Konx n HanMeHOBaHME HHIMKATOpaA JOCTUKEHHUS
HaVMEHOBAHHE

KOMIICTCHII N KOMIICTCHLIN
KOMIICTCHII M

[1K-2 CnocobHoCTh
MIPOBOAUTH
BBIYUCIIUTEIIbHBIC
HKCIIEPUMEHTHI C
MCIIOJIb30BaHUEM
CTaHIAPTHBIX [1K-2.3.1 3HaeT npuUHIUIBI padOThHI CTAaHAAPTHBIX
[Ipodeccnonanbabie | MPOTPAMMHBIX MIPOTrPaMMHBIX CPEACTB, HEOOXOAUMBIX JIJIsI
KOMIIETEHITHH CPEICTB C LIETBI0 OCYIIECTBIIEHUS pabOThI C 00bEKTaMU
MOJTyYSHUS aBTOMATHU3AIMU U YIIpaBJICHUS

MaTeMaTHYECKHUX
MOJIEJIEN MTPOLECCOB
1 00BEKTOB
aBTOMaTH3aIuu 1
YIpaBJICHUS

IIK-6 CriocoOHOCTE
MIPOU3BOJUTH
pacu€Tel U
MIPOEKTUPOBAHUE
OTJICIIBHEIX OJIOKOB U
YCTPOMCTB CUCTEM
aBTOMAaTH3allNH U

13;21% ?;) H;TPII’HH " [1K-6.Y.1 ymeer BbIOMpATh CpeCTBA

HpO(i)eCCI/IOHaJ'ILHI)Ie CTAHIAPTHBIC AaBTOMATHUKH, H3MepPITeJ'II:H01>i U BBIYUCIUTEIIHLHOMN
KOMIICTCHIIN p TEXHUKU JJIA MPOCKTUPOBAHMA B paMKaXx 3aJ1aqd

cpeacTBa
pel ananu3a u cuaresa CAY
aBTOMATHKH,

W3MEPUTEIBHON U
BBIYMCIIATEIIBHON
TEXHUKHU IS
MIPOEKTUPOBAHUS
CHCTEM
aBTOMAaTHU3alUU U
yIpaBJIeHUS B




COOTBETCTBHH C
TCXHUYCCKUM
3aJaHUCM

2. Mecro nucuurumnbl B cTpyktype Ol

JucuumirHaa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IIPYU U3YYCHHUH CIEAYIOMINX AUCLUATIINH:

— «H}popManOHHBIE TEXHOIOTUY,

— «DJIEKTPOHUKAY.

3HaHMs, TOJy4YEHHbIE NP U3YUYEHUU MaTepuana JaHHOM [HUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAThCsI IPU U3YYEHUU IPYTUX JUCLMILINH!

— «/McnonHuTenbHBIE YCTPOUCTBA CUCTEM YIIPABICHHUS .

3. O0beM U TPYIOEMKOCTh JUCIUTUINHBI
Janaple 00 00meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) IPeCTaBICHbI B
Tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUITITUHBI

TpynoemMKkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
No5
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil n0020moeKu 17 17
AyoumopHhuie 3auamus, BCEro vac. 34 34
B TOM YHCIIE:
nexmun (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 74 74
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3ameH (3auer, udd. 3au, OK3. OK3.
OK3.%%)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH JTUCHIUTUIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TabIuUIE 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, HX TPYTOEMKOCTh

Pa3nesnsl, TeMBI TUCITATIIINHEI Hewrm | 113 (C3) JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 5
Pasnen 1. Beaenue. OOIIye mOHATUS 1 12
Paznen 2. [locnenoBaTenbHbIe U apajielbHbIE 4 8 18
uHTEpEHCHI.
Paznen 3. [IpuGopHbie nHTEPPEHCH. 5 3 16




Pasnen 4. IaTepdeiickl 00pTOBBIX CUCTEM 5 6 18

yIpaBICHUS

Paszen 5. D7€KTpOMarHUTHBIE TIOMEXH U HaBOJIKH 2 10

Hroro B cemectpe: 17 17 74
Hroro 17 0 17 0 74

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKUIMH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Conep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3esioB U TEM JEKIIMOHHOTO ITUKJIIA

Howmep paznena HasBanue u conep:xanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Beenenne. OOmme moHsTHSA:  Qu3mueckwit  mHTEpQEIiC,
JIOTHYECKUI MHTEep(hEiC, JTOrMYeCKHi MPOTOKOJ, KaHall CBSI3H,
JUHUS CBS3U, TPYIIA JIMHUWA, MarucTpalb, IIWHA. 3alpOCYWK,
OTBETYMK, TpaHcakuus. KpeWTt, MoJyib, CTaHIMs, aJpecarius.
DTajoHHAs MOJIEIh B3aUMOJICHCTBUS OTKPBITBIX CHCTEM.

2 [TocnenoBarenbHbIC u napasuieNbHbIe uHTEpPEHcChI.
[TocnenoBarenvHas nepenaya MaHHBIX. [[pUHIUIIBI TOCTPOCHUS.
Wutepdeiicel ¢ nocnenoBatenbHoi nepenaveii: RS-232C(Croik-
2), Creik-1, RS-422, -423, -485. MWurepdeiic USB.
[Tapannensusiii unrepdeiic. Crangapt IEEE-1284.

3 [Tpubopubie unTepdeiicel. Haznauenue u 06sacTu NpUMEHEHUS
npubopubix uHTepdeiicoB. HWurepdhec IEEE-488 wum  ero
momudukanmu -  KOII, GPIB, HP-IL: mocTtpoenue,

BO3MOXXHOCTH, nporpammuposanue. Cranmapr CAMAC:
MarucTpajbHbIi HHTEpdEiic cucteM cOopa TaHHBIX.

4 Wutepdeiicel G0pTOBBIX cucteM ympapieHUs. OcoOeHHOCTH
O0opToBbIX HHTEpdeiicoB. ABuanuonnble uHTepdericst ARINC-
429, -629. MaructpanabHblil TMOCIEIOBaTENbHBIA UHTEpdeEiic
crangapra MIL-STD-1553(B), -1773. BoproBbie cetn Ha 0Oa3e
npotokosioB CAN.

5 DneKTpOMarHUTHbIE TOMEXH U HaBOAKH. [Iponcxoxienne nomex
U HaBoJoK. CucCTeMaTHyecKMe W  Clay4ailHble IIOMEXH.
XapakTepUCTUKU dJEKTpudecKux JuHui. [IpenorsBpamenue
BO3HUKHOBEHHs  IIOMEX.  YMEHBIIEHHUE  B3aUMOBIIHSHHUSA
MH(OPMALIMOHHBIX JIMHUM. 3amuTa anmaparypsl OT IIOMEX,
NPUXOAAIIMX IO JIMHUAM NUTaHWs. Mepbl MO YMEHBIICHHIO
MOMEX M HaBOJAOK, Npejuiaraemble B craHgaprax. [Ipumepsl
IPUMEHEHHS METOZ0B OOPHOBI C TOMEXaMH.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEACHBI B TAOIHIIE .

Ta6J'II/II_Ia 5-— HpaKTI/ILICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb




N3 Hux Ne
No | Tembl npaktrueckux | @OpMbl IpakTHYECKUX | TpPymOEMKOCTh, |IPaKTUYECKOM |pa3jaeia
/o 3aHATHI 3aHATAI (dac) IIOJTOTOBKH, | JUCLIMII
(gac) JIMHBI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHIA U KX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux No
Ne HaunmenoBanne 1abopaTtopHbIX padboT TpynoeMKOCTS, | MPakTHIECKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 5
1 | Hukn pabot «IIpuHIHIBI TOCTPOSHUS 6 6 2-4
napajuieNIbHBIX M MOCIIEI0BATEIbHBIX
uHTEPHEHCOBY
2 | IlporpammHast paboTa ¢ mapauieIbHbIM 3 3 2,3
MOPTOM
3 | [IporpammHuas paboTa ¢ mociieJoBaTeIbHbIM 4 4 2,3
MOPTOM
4 | Pabora ¢ CAN unTepdeiicom 4 4 4
Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabnuna 7 — Bunbel caMmocToaTenpHOM paboThl U €€ TPYIA0EMKOCTh

. Bceero, | Cemectp 3,
Bun camocrositensHOl paboThI
yac yac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana
54 54
nucuuruHel (TO)
ITonroroBka K TeKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
IToaroToBka K MpOMEKyTOYHOU 15 15
arrectanuu (I1A)
Bcero: 74 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUeHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS TTO TUCIUIUIMHE (MOJTYITIO)




Y4eOHO-MEeTOINYEeCKHE MaTepuallbl JJIsl CaMOCTOSATENIbHOW paboThl 0Oy4YaromMXCsl YKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M3IaHUH MpHUBEeH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

KomuectBo

9K3EMIULIPOB B

Iudp/ oubmoTeKe
URL apec bubnuorpaduyeckas ccpiika (kpome

MEKTPOHHBIX
AK3EMILISPOB)

https://znanium.com/catalog/product/1867924 | Osuepenko, B. A.
[epucdepuiinsie ycTpoiicTa
UH(GOPMAIIMOHHBIX CUCTEM.
DuU3NYECKUE TPUHLIHIIBI
OpraHu3aiuy U uHTepdeco
BBO/Ia-BbIBOJIA | Y4eOHOE
noco6ue / B. A. OBuepeHko,
B. I'. Tokapes. -
HoBocubupck : 3n-Bo
HI'TY, 2018.-75 c.

https://znanium.com/catalog/product/1856720 | Makcumos, H. B.
Apxurexkrypa O9BM un
BBIYHMCIIUTEIIbHBIX CUCTEM :
yueObHuk / H.B. Makcumos,
T.JI. ITapteixa, M1.1. [Tonos.
— 5-e u3[., nepepad. u J01.
— Mocksa : POPYM :
NH®PA-M, 2022. — 511 c.

https://znanium.com/catalog/product/1048729 | Kaurun, B.B. Pazpabotka
SCADA-cucrem : yueO.
nocooue / B.B. Kanrumn,
M.B. Kanrun, /.H.
SImonauHOB. - MOCKBA ;
Bonorga : Uudpa-
Wuxenepus, 2019. - 564 ¢

004 [epudepuiinsie 15

Al8 yCTpOMCTBa: HHTEP(EHCHI,
CXEMOTEXHHKa,
IPOrpaMMHUPOBaHUE:!

yaeOHoe mocodue/ B. A.
Aspnees. - M.: JIMK Ilpecc,

2014. 848 c.
004 WuTepdeiicsl OTKPBITHIX 10
274 cucteM: YueOHsIii kypc/ K.

3.Oprauc. - M.: T'opsyas
mmang - Tenexom, 2000. -

256 c.
681.3 WuTepdeiicet 12
M99 BBEIUMCIIUTEIBHBIX CUCTEM Ha

6a3e MUHH- 1 MUKpODBM/




A. A. Msues; pen.: b. H.
Haymos. - M.: Paguo u
CBA3b, 1986. - 248 c.

7. IlepeyeHb AMEKTPOHHBIX 00Pa30BaATEIbHBIX PECYPCOB
H(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS TUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmua 9 — IlepedyeHb DICKTPOHHBIX O00pPA30BATEIBHBIX PECYPCOB HH(DOPMAMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HaumenoBanue
http://www.mka.ru Mup KOMIIBIOTEPHOM aBTOMATH3aI[UH
https://www.cta.ru CoBpeMEeHHBIC TEXHOJIOTHH aBTOMAaTH3allu1
https://kit-e.ru KOMIOHEHTHI U TEXHOJIOTHH

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIONIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeyeHb HCMONB3YEMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepedyeHs HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIYECKON 0a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

JlexuMoHHasA ayAuTOpUs

KommnsrorepHslii kinace

10. OmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIIHH
10.1. CocTaB OIEHOYHBIX CPEACTBAJIS NPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.



http://www.mka.ru/

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEIECHHS IPOMEKYTOUHOM aTTeCTaIllH

Buza npomMexyTo4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crmcok BOIIPOCOB K 3K3aMCHY.

10.2. B xauecTBe KpUTEpHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA O0y4YaroNIMMUCS TMPUMEHSETCs S5-0aluthbHasl IMIKaJia OIEHKH Cc(HOpMHpPOBAHHOCTH
KOMIIETEHIIHIA, KOTopas puBeeHa B Tadumie 14. B TeueHne cemMecTpa MOXKET HCIOIB30BAThCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Ta6ymma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakrepucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayupHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIILHO U TPAMOTHO €T0 M3JIaracr;,

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKCHHS C TIPAKTUYCCKOM
JICSITCIIBHOCTBIO HAIPABJICHHUS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHUS;

— CcBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4aromuiicst TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIaJICET CUCTEMOM CTeHaIN3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B (GOpMYIUPOBAHUN BBIBOJOB M 0000IICHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOTPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HarpaBIICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUHN 3HAHH;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS,;

— He (POpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeicTaBieHsl B Tabmuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon

Ne ni/m [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHJIMKaTOpa

1 OO6ume nouatusi, pusnueckuii uaTEpeiic. [1K-2.3.1




2 OO6mue MoHATHSI, TIOTUYECKH HHTep]eiic, TOTuIecKuit [1K-6.VY.1
MIPOTOKOJL.
3 OOm1re MOHATHUS, KaHAJ CBSI3H, JIMHUS CBSI3U, TPYIINA JIMHUH,
MarucTpalib, MIHHA.
4 DTaJIOHHAsE MOJICNTb B3aUMOJICHCTBHUSI OTKPBITBIX CUCTEM
5 [TocnenoBarenpbHas mepeaayda JaHHbBIX, TPUHIIUIIBI
MTOCTPOCHMSL.
6 WuTepdeiicel ¢ mocieqoBaTensHON Mepeaayei,
XapaKTEPUCTHKH.
7 Wutepodeiic USB.
8 [TapannensHas nepenada qaHHBIX, IPUHIIAITBI TTOCTPOSHUSI.
9 [Tapannensubrit uaTepdeiic. Crangapr IEEE-1284
10 [TpuGopusie nHTEpDECH, 00IIas XapaKTepUCTHUKA, 00JIacTh
IPUMEHCHHSI
11 Wntepdec IEEE-488
12 OO61as XxapaKTepuCTHKa MAarUCTPaJIbHBIX IIUH
13 OcobenHoctn OOpPTOBBIX HHTEP(EHCOB
14 Wutepodeiic ARINC-429
15 Nutepdeiic CAN
16 MarucTtpanbHbIi TTOCIIEI0OBATENbHBIN HHTEp(EIc cTannapTa
MIL-STD-1553
17 [IponcxoxaeHne NoMex U HaBOJOK.
18 XapaKkTePUCTUKHU ICKTPUICCKUX JTHTHHIA.
19 CucreMaTHUECKHE U CIIy4alHbIE IOMEXH
20 MeTtoabl 3aUTELl OT IIOMEX
Bompocsr (3amaun) s 3aueta / qudd. 3auera npegcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Ne i/ [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera Kon
WHANKATOpa

Y4eOHBIM MJITAHOM He NPEAYyCMOTPEHO

[lepeuenp TeM s KypCOBOTO NPOEKTUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO NPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmma 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcOBOIl pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel Ui mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

Ne /i1

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJUKATOpa

He npenycmorpeno

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

\ Ne ni/mm

IlepeyeHb KOHTPOJIBHBIX PadOT




\ He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONpEAeNsAIolue  MPOUEAYpbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKazaHus JUIsi 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

11.1. Metoauueckue yKazaHus JUisl 00y4aroIKXcsl 10 OCBOEHUIO JIEKIIMOHHOTO.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W sICHOE HW3JIOKEHHE ydeOHOro Mmarepuana. HasHaueHHe COBpPEMEHHOH JIEKIIMU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMeHTaNbHBIX TpPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIINX
JOCTH)KEHUI Hay4yHOHM Mblciu. B yueOHOM mpoliecce JeKIUs BBINOJIHAET METOJ0JOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKMs pacKpblBaeT MOHATHIHBIN anmapar
KOHKpETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILUIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[TnanupyemMsble pe3yabTaThl IPU OCBOSHUH 00yYaroKUMCs JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHe INpPO(ECCHOHANBHO—JENOBBIX  KauecTB, JIIOOBM K  MpeAMeTy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSITEIFHON PabOThI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHsI Ha OiMKaiiiue rojsl;

— HayuyuTCcsd METOAMYECKH 0OpabaThiBaTh MaTepuas (BBLACIATH TJIABHBIE MBICIH H
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JEMOHCTpPAMEl CIIAIOB U
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/IETbHBIX TEMATHUK 110 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— KOMMEHTApHUU K IPeblIylel JIEKIMU U OTBEThl Ha BOSHUKIIIKE BOIIPOCHI;

—  M3JI0KEHHE HOBOTO MaTepHalla o paccMaTpuBaeMoi TeMe;

— JIEMOHCTpalusi IPUMEPOB NMPAKTUYECKOTO MPUMEHEHHS] pACCMOTPEHHOI'O MaTepuaa,

— OTBEThI Ha BOIPOCHI, BO3HUKILHUE B MPOLIECCE JEKIUH.

JUid pa3BUTHS Y CTYIEHTOB HaBBIKOB CaMOCTOSITEJIBHOTO OBJIAZCHHUS TEOPETHUYECKUM
MaTepuajIoM psJl TeM AUCLUILUIMHBI HAa JIEKIMOHHBIX 3aHSTHUAX MOXKET JaBaThCs 0030pHO, YTO
IIPEIIoIaracT UX CaMOCTOATEIbHOE AETAILHOE N3YUYEHHUE.

11.2. Meroauueckue ykazaHus A OOYyYaloIUXCsS MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabor

B xozme BbIMONHEHMS J1a0OpaTOPHBIX paboT oOyyaromuics JOJDKEeH YIriIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBaJU(HUKAIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.
BrimonHenne mabopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.



Brimonnenue nabopaTopHbIX paboT OOydYaroOIIMMCS SIBISICTCS HEOTHEMIIEMON YacThIO
U3YYEHUS JUCIUIUIMHBL, ONpEeNeiseMoll y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIOIIUM PEIICHUE CIIEeTYIONUX OCHOBHBIX 33/1a4 y 00y4aromerocs:

— npuoOpeTeHHe HaBBIKOB KCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUINHEI;

— 3aKpeIuvleHHe, Pa3BUTHE M JeTalIM3alMs TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT

[TpoBenenue nabopaTOpHBIX pabOT perIaMEeHTHPYETCS NpaBWIAMU OXpaHbl TpyAa M
TEXHUKH O€30MacHOCTH, YTBEepXKIAeHHbIMU pekTtopoM ['YAIIL. 3amanue Ha BBINIOJHEHHE
7a00paTOpHBIX PabOT ompeAenseTcs MpernojaBaTesieM B COOTBETCTBUM C  HACTOSIICH
nporpaMmoil aucuuruinebl «MHTEepdeiicel cucteM o0pabOTKU JaHHBIX» U y4€OHBIM IJIAHOM
HarpaBieHuss 27.03.04 (meToauueckue YyKa3zaHMs TPUBEACHBI B DIEKTPOHHBIX pecypcax
Kadeaps)

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

Otuer o nabopaTopHoil paboTe (UuKiIe pPabOT) AOKEH COAEp>KaTh CIEAYIOLIUE
o0s3aTeNbHbIE pa3/elbl:

e TUTYJIbHBIN JIUCT;

e 1I€JIb BBIIIOJHEHUS JIa0OpaTOpHOU padoTHI;

e KpaTKOE M3JI0KEHHUE CYTHU MPOBOAUMBIX SKCIIEPUMEHTOB;

o Ppe3yNbTaTHl 3KCIIEPUMEHTOB B BUIE TaOJIHIL, JIOT-(ailyIoB, CKPHHIIOTOB, TPa(HKOB;

e BBIBOJIBI 10 JTabOpaTOpHOI paboTe.

Jomyckaercss opopmiieHHE OO0IIero oTdeTa MO JabOpaTOPHOMY KypCy IO €IWHBIM
TUTYJABHBIM JINCTOM, TIPU 3TOM KaxKJas oTnaeibHas paboTa (UuKiI) odopmisieTcss OTIeIbHBIM
pazzienom.

TpeboBanus k 0ohopMIECHUIO OTYETA O J1TAOOPATOPHOU paboTe

Odopmierne otyeTa 1o J1a0OpaTOpHOU pabOTe JOHKHO COOTBETCTBOBATH TPEOOBAHUSIM
oopmienus TekcToBbIXx HokyMeHTOB ['OCT 7.32-2017 u HopmaTuBHBIM AokymeHTam ['YAII
(https://guap.ru/standart). TIpeamouTHTEIBHBIM SBJISIETCS UCIONIB30BaHUE (popMara JOKYMEHTOB
corsacHo 'OCT P ICO/M3K 26300-2010.

11.3. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS O MPOXO0KACHUIO CAaMOCTOSATEIHHON
paboThl

B xoze BHIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPETOJaBaTeIIsl, HO 0€3 ero HernocpeACTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHass padoTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBbHYIO paboTy.

B mporiecce BBITTOJIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00y4aromerocss (popMUpPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabodero BpeMeHH, KOTOpOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3AllUH HpI/IO6peTaeMBIX 3HaHHﬁ, o0ecrieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TMOMOTaeT TNOMYyYUTh HABBIKA TIOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHS.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaronuXxcst SBISIOTCS:

y4e0HO-METOIMYECKUI MaTepral Mo JTUCIUTUIHHE.

11.4. MeTtoau4ueckue yKazaHus [UIsI OOYYAarOIIUXCS TIO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.



Tekymuii KOHTPOJIb YCIIEBAEMOCTH IIPEIyCMAaTpPUBACT KOHTPOJIb KayecTBa 3HAHUM
00y4aroIuxcsl, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUATIIINHBI.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MOXET IpOBOAUTBCS B  (opme ompoca
(TecTupoBaHUs) IPU IPOBEACHUH JIEKIIMOHHBIX 3aHATUI WK IO PE3YJIbTaTaM 3alUThl OTYETOB O
1a00paTOPHBIX paboTax.

11.5. Metoauueckue yka3zaHus Al 00y4arouuxcs MO MPOXOXKICHUIO MPOMEKYTOUHOMN
aTTeCTaIUU.

[Ipomexyrounas  artectauus  OOydalOIIUXCs  MpeAycCMaTpUBaeT  OICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4eHHS 1O AucHuIuinHe. OHa BKIIIOYAET B
cedst:

— 9JK3aMeH — (opma OILEHKH 3HAaHUH, TOJNYyYEHHBIX OOYYAIOIIUMCS B IPOIECCE
M3YYEHHUS BCEH MUCIUILUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pEHICHUs MPAKTHUYECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
nepuoj, SK3aMEHAIIMOHHOM CECCHMM W 3aBEpILAeTCsl aTTECTAIlMOHHON OIICHKOW «OTIMYHOY,
«XOPOIIOY, «YIOBICTBOPUTEIHLHO», KHEYTOBICTBOPUTEIHHO.

[IpomexxyTouHass aTTecTalds MPOBOJAUTCS Ha OCHOBE (DOHAA OIICHOYHBIX CPEICTB,
npuBegeHHoro B 1.10.3 nmanHOW pabodeil mporpaMMbl TUCHUIUIMHBL. Ha pe3ynbTUpyromyto
OIICHKY BJIMSIET KaK OTBET Ha BOTPOC, TaK U paboTa 00yJarOIIErocs B TCYCHHE CEMECTpa.

Cucrema OIEHOK IPH MPOBEIECHUU IMPOMEKYTOYHOW AaTTeCTAllMH OCYIIECTBIACTCS B
cooTBeTCTBUU C TpeboBanusimu llomoxkenuit «O TekylmeM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuaromuxcss 1Mo mporpammam BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
ctyneHtoB B 'Y AIy.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




