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Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI
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JOLIEHT, K.T.H., TOLIEHT

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamucsk, nara) (MHUIMATEL, (aMuITHs)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31

« 22 » mons 2023 r, mpotokon Ne _ 6

3aBeayrommii kadempoit Ne 31
I.T.H.,Ipo . B.®. lumakos

(y4. creneHsb, 3BaHHE) (moanuce, nara) (MHUIMANBI, (haMUITHA)

OteerctBenHsbIit 32 OIT BO 13.05.02(01)

JOII.,K.T.H.,JOII. 0.4, Conéunas
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3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Meroanueckoil pabore

CT. IPEMNOJaBaTEINb H.B. PemernukoBa

(OIDKHOCTB, Y4. CTCTICHB, 3BAaHUE) (moamucs, nara) (MHUIMATEL, (aMuITHs)



AHHOTaUs

Hucuunnuna «[Iporpammupyembie JIOTMYECKHE WHTErpajibHbIE CXEMbl» BXOAHUT B
0o0pa3oBaTelbHYI0 IpOrpamMMy BBICIIEr0 O0pa30BaHHUS — MPOrpaMMy CIELUAIUTETa IO
HaIpaBjeHUI0 ToAroToBku/ crnenuanbHOCTH 13.05.02 «CrnenuanbHbie 3JEKTPOMEXaHUYCCKUE
CHUCTEMBI» HaIPaBJICHHOCTH «DJEKTPOMEXaHUYECKUE CHUCTEMBI CIEHUAJIbHBIX YCTPOMUCTB U
uznenuit». Jucuumnuna peanusyercs kadempoit «Ne31».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[IK-1 «CriocoOHOCTh MPUHMMATH Y4acTHUE B NMPOCKTUPOBAHUHU AIIEKTPOTEXHUYECKHUX U
ANIEKTPOIHEPIeTUUECKUX  YCTPOMCTB, CHEHHUATIbHBIX  AJEKTPOMEXAHHUYECKUX CHUCTEM B
COOTBETCTBUM C TEXHUYECKHM 33JlaHHEM U HOPMATHUBHO-TEXHHYECKON JOKYMEHTAIMEH,
co0uro1as pa3IMyHbIe TEXHHUECKUE, YHEPT0d(PPEKTUBHBIE U IKOJOTHUECKIE TPEOOBAHMUS

[IK-2 «CnocobHOCTh y4dacTBOBaTh B KOHCTPYUPOBAHMM DJIEKTPOTEXHUYECKUX H
AJIEKTPOIHEPIETUUECKUX YCTPOUCTB, CIICHMAIBHBIX DJIEKTPOMEXaHUUECKUX CUCTEM

CopepxaHue IUCHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C pPa3pabOTKOU
U(PPOBBIX YCTPOUCTB YIPaBICHUS U 00paObOTKU HH(OPMAITIH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cieayroume (OpMbl OpraHu3aliu
yaeOHOTo IMpoIiecca: JICKINH, 1a00paTopHbIe pabOThI CAMOCTOSATEIIbHAS paboTa 00yJIarOIIeTroCs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B hopme audhepeHIINPOBAHHOTO 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlemu npenomaBaHusl TUCHUILIMHBI TOJTyYeHHUE OOYYAIOMIMMHCST HEOOXOIUMBIX
3HaHWH, YMEHUW W HABBIKOB B O00JIACTHU B MPOCKTHPOBAHWH JJICKTPOTEXHUYCCKUX U
AJICKTPOIHEPTETUYCCKUX CUCTEM U YCTPOHCTB B COOTBETCTBHHM C TEXHMYECKHM 33JlaHUEM H
HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTAIUEH .

1.2. JlucumruiiHa BXOIUT B  COCTaB  4YacTH, (OPMHPYEMOH  yYaCTHUKAMH
00pa30BaTeIbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICILIETO0 00pa3oBaHus (nanee —
OII BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare w3yueHUs AMCHUILIUHBI OOYUYAIONIUICS JOJDKEH 0071alaTh CIIEAYFOIIUMH
KOMITETCHIIMAMU WIIM WX YacTsAMU. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JOCTHKEHUS NTPUBEIACHBI B
Tabmuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Koxa u HanmeHoBaHMe HHAMKATOPA
KOMITETCHITHT KOMITETCHIINH JOCTHXKEHHS] KOMIIETEHIIUU

I1K-1 CrnocobHOCTE
MPUHUMATH YYaCTHE B
IPOCKTUPOBAHHUH
IIEKTPOTEXHUICCKUX U
AIIEKTPOIHEPIETUUCCKUX
YCTPOMCTB,
CIIEIHAIbHBIX
AIIEKTPOMEXAHUICCKUX

[1K-1.3.1 3HaeT METOUKY ITPOBEACHHUS
pacyeToB CXeM U NapaMeTPOB IEMEHTOB
000pyI0BaHUs; Pacu€TOB PEKUMOB PabOThI
00BEKTOB IPOEeCCHOHATBHON 1€ TETbHOCTH

CHCTEM B COOTBETCTBHHU
[Tpodeccuonanbhble [1K-1.Y.2 ymeeT npuMeHsATh COBPEMEHHbBIE

C TEXHUYECKUM
KOMIIETEHIIUH IIPOrpaMMHbIE KOMILIEKChI U CHUCTEMBbI

3aJJaHUuEM U
aBTOMATH3HPOBAHHOTO MTPOSKTUPOBAHUS C
HOPMAaTHUBHO- . .
. y4eToM TpeOOBaHUN MPOMBIIIUICHHOMH,
TEXHUUYECKOM <
. MIOYKapHOW U B3PBIBOOE30ITACHOCTH, OXPAaHbI
JOKYMEHTAIUEeH, Toyna
co0uro1ast pa3anyHbIe Py
TEXHUYECKHUE,
sHeprodhpeKTUBHBIC U
HKOJIOTHYECKUE
TpeOoBaHUS
[TK-2 Crioco6HOCTH [TK-2.V¥.2 ymeer 3¢ (pexTHBHO UCIIONH30BATH
y4acTBOBaTh B COBPEMEHHBIE KOMITbIOTEPHbBIE TEXHOJIOTUU
KOHCTPYHUPOBaHHUU JUTS U3YYEHHSI TIPEIMETa UCCIIETOBAHUS
anektporexuudeckux u | [1K-2.B.2 Bnageetr HaBbIKaMy UCTIOTIB30BaHUS
[TpodeccuonanbHble
B — AIIEKTPOIHEPTETUUECKUX | CIICIIMATN3UPOBAHHBIX TAKETOB MPUKJIIAIHBIX
YCTPOMCTB, KOMIIBIOTEPHBIX IPOTpaMM JJIsl TpapuuecKoro
CHeHaTbHBIX OTOOpaXEHUS TPUHITUTTHATEHBIX
AIIEKTPOMEXAHUYECKUX | ANEKTPUUECKUX, (YHKIIMOHATIBHBIX U
CHCTEM CTPYKTYPHBIX CXEM

2. Mecro nuctuIuIMHbEL B cTpykType OI1
I[I/ICLII/IHJ'II/IH& MOXKET 6aBI/IpOBaTBC}I Ha 3HaHUAX, paHCC HpI/I06peTeHHLIX 06y‘laIOLI_IHMI/ICH
[IPU U3YYECHUHU CHAEOYIOIUX TUCUMUITIAH:
— « AnroputMu3zauus v MpOrpaMMHUPOBAHUE  »,
— « DIEKTPOHUKA»
— « JIuckpeTHas MaTeMaTUKa»




3HaHMs, TOJy4YEHHBbIE NPU U3YYEHUU MaTepuana AaHHOM [IHWCLUUIUIMHBI, HMEIOT Kak
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BAaThCA IMPU N3YUCHUHN APYTUX AUCHUILINH:

— « IIpoMsbllIIIEHHAs 2TIEKTPOHUKAY,

— « DJIEKTPUYECKHE MAIIMHBI U alnapaTsl »,

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JUCHUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4ECOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) IPEeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

TpynoeMKocTh 1o
Bun yueGHO#I paboThI Bceero cemMecTpam
Ne6
1 2 3
Oowan mpyooemKocmp OuCyuUnIUHbLL, 2/ 72 2/ 72
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 34 34
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCIIE:
nexmun (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTsl (JIP), (yac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (4ac) 21 21
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, M. Hudd. 3ad.
K3 F*) 3au.

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pasnenbl, TeMbI AUCHUTLTHHBI Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 6
Pasnen 1. Beenenue. Mcropus pa3sButus
M (ppoBOI TEXHUKHU yIIPABICHUS
TE€XHOJIOTMYECKUMH ITpoueccamMu. Tumnosas 2 0 0 0 2
ApXUTEKTypa MU(DPOBOI CHCTEMBI
YIpaBJICHUS.
Pazgen 2. KoMOMHANMOHHBIE TOTHYECKUE CXEMBI 6 0 12 0 6
Paznen 3. LludpoBbie 371eMEHTHI AMATH U UX
HPHMECHCHHUE 8 0 8 0 6
Paznen 4. MUKpOIPOrpaMMHBIE aBTOMATBI 4 0 14 0 6
Pasnmen 5. Apxutekrypa coBpemenHbix [TJIMC 2 0 0 0 1
Hroro B cemecTpe: 17 34 21




Htoro 17 0 34 0 21

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npoeCCHOHATIBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0OHIIE 4.

Ta6mmma 4 — ComepxaHue pa3AesioB U TEM JIEKIIMOHHOTO UK

HOMep pasaciia Hazsanwne u COACPpIKAHUE PA3CIIOB U TEM JICKIIMOHHBIX 3aHATUH

1 Pa3nen 1.1 Beenenue B nuctmiuiuny . Mctopust pa3Butus
HU(PPOBON TEXHUKH YIPABICHUS TEXHOJIOIMUECKUMHU
nporeccamMu. TuUnoBas apxuTeKkTypa nu(poBoil cucTeMbl
YIpaBIEHUS.

2 Pazgen 2.1 KoMOMHAITHOHHBIE IOTHYECKHE CXEMBI, OCHOBHEIE
AJIEMEHTBI U peanu3yeMbie ()YHKIHH

Paznen 2.2 Cunre3 KOMOMHAILMOHHBIX JIOTHYECKHUX CXEM
Paspen 2.3 OnruMuszaiyst KOMOMHAIMOHHBIX JIOTUYECKUX CXEM

3 Paznen 3.1 Ludpossie smeMeHTs! maMsaTy. TpUrrepbl

Paznen 3.2 [Ipumenenue Tpurrepos

4 Pa3nen 4.1 TunoBas apXUTeKTypa MUKPOIIPOTPaMMHOI'0 aBTOMAara

Paznen 4.2 MukporporpaMMHble aBTOMAThI C IPUHYAUTEIBHON U
€CTECTBEHHOM aJpecalysiMU

5 Paznen 5.1 Apxurekrypa coBpemennbix [TJINC

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux No
Ne | Tewmsbl npaktudeckux | @opmel IpakTUYEeCKUX | TpyaoeMKOCTh, |MPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

| |

Bcero

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
No TpynoeMKocTb, | TPaKTUYECKOU | pa3aena
HaunmenoBanme nabopaTopHbix paboT pyA - | 1P pasit
n/m (uac) ITOATOTOBKH, | JHCLIHII
(gac) JINHBI




Cemectp 6

1 | Cunre3 KOMOMHAIIMOHHOM JIOTHYECKON CXEMBI 4 4 2.1
2 | Oorumusanysa KOMOMHAIIMOHHON JIOTHYECKOM 4 4 2.3
CXEMBI
3 CuHTE3 U UCCIIeI0BAaHNE MTapaIeTLHOTO 4 4 2.2
CyMMaropa
4 HccnenoBanue neauTens 4acTOThI 4 4 3.1
5 HccaenoBanue nociae0BaTeIbHOTO 4 4 3.2
cymMMaTopa
6 CuHTE3 MUKpPOIIPOrpaMMHOTO aBTOMATa ¢ 4 4 4.1
JBYMSI aJIPECHBIMHU TTOJISIMU
7 CHHTE3 MUKPOIIPOTPaMMHOTO aBTOMATa C 6 6 4.2
OJIHUM aJIPECHBIM TI0JIEM
8 CHHTE3 MUKPOIIPOTPaMMHOTO aBTOMATa C 4 4 4.3
pa3/ieJICHHON €CTECTBEHHOM aJpecalnuen
Bcero 34

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Bunsr caMmocTosTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabnuna 7 — Bunibel caMmocToaTenbHOM paboThl U €€ TPYJO0EMKOCTh

N Bcero, | Cemectp 6,
Bun camocrositensHO# paboThI
yac qac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana
13 13
quciumingel (TO)
ITonroroBka K TeKyIeMy KOHTPOJIO
4 4
ycneBaemoctu (TKVY)
IToaroroBka K MpoMeXyTOYHOU
4 4
atrectauuu (ITA)
Bcero: 21 21

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaroImuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHON padOThl 00yJaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb meYaTHBIX U SJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHpb Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX MU3AaHUI

KomyectBo
Wlnp/ bubnuorpapuyeckas ccpuika sy OB B
URL anpec P oubnmorexe
(KpoMe SIIEKTPOHHBIX




AK3EMILTSIPOB)

OCHOBBI MUKPO3JIEKTPOHUKH U
MHUKPOIPOIIECCOPHON TEXHUKU
621.38 [Tekcr] : yae6HOE TOcoOme / 1O.
C 50 A. Cmupnos, C. B. Cokonos, E.
B. Tutos. - 2-¢ uzn., ucnp. - CIIO.
: Jlann, 2013. - 496 c.

14

Boznoso3os, A. M.
MWUKPOKOHTPOJUIEPHI ISl CUCTEM
aBTOMATHKH : yuyeOHoe rmocobue /

A. M. BonoBo3oB. — 2-¢ u3f.,
uctp. u pon. — Bonoraa :
https://e.lanbook.com/book/281222 | Uudpa-Umkenepus, 2022. — 168
c.— ISBN 978-5-9729-1071-
7. — TeKcT : 2eKTpOHHbIH //
JlaHb : JIEKTPOHHO-
OMOIMOTEYHAs CUCTEMA. aBTOPHU3.
M0JIb30BATEIIEH.

Mapuenko A.JI., OcBanba C.B.
JlabopaTopHbIil NPAKTUKYM IO
AJICKTPOTEXHHUKE M SJIEKTPOHUKE B
cpene Multisim. YdeOHoe
nocobue s By30B. — M.: JIMK
IIpecc, 2010. — 448 c.: uin.

7. IlepeueHb 3J1EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTtn « HTepHeT»

[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCLMILIMHBI
npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL anpec HaumenoBanue

wWww.cta.ru “CoBpeMeHHbIE TEXHOJIOTHH aBTOMaTH3anun”’

http://www.microcontroller.ru/ | “SIMEX CosepiiencTBo yrpasineHus”

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mpoOrpaMMHOr0 0O€CHEeueHUs, HCIOJIb3YEMOI0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca MO AUCHUIINHE.
[lepeuyeHpb uCnonbp3yeMOro NporpaMMHOro odbecredeHus npejacranieH B Tadbuuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t Hanmenosanue

1 Multisim 14.0

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEeIHLHOTO MPoIlecca Mo JUCIUILTHHE

[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmie 11.

Tabnuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM




Ne /1 HanmenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | MynpTuMenuiiHas JeKIUOHHAS ayTUTOPUS

KommnsrorepHslii kinace

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAIUH
oOyJaronuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTAIluU

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHLBIX CPCACTB

JuddepennmpoBannbIii 3a4€T Crrcok BONPOCOB.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydarouuMucs NMpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B Teuenune cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHAs mIKaIa P P (bopmp

— oOyyaronuiicss TiayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHIS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BJIQJICET CHCTEMOMU CIIeMaTN3NPOBAHHBIX TOHSTHH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYLIECTBY M3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIEeATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TOHITHH.

«XOPOLLIO»
«BAYTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMMOKN  HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY ’
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

No i/t

Kon

Ilepeuens BOIpPOCOB (3a1a4) AJIA DK3aMEHA
p P (sana) 1 WHJUKATOpa

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/m [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3ayera

Kon
WHJUKAaTOpa

1 1 HopmanbHble pOpMBI NTpesicTaBIeHus OyaeBbIX (PyHKIHIA IK-1.3.1

2 Ipumenenwne kapt KapHo
3 Beruucnenue HenuHeHHON QYHKIUN TaOIUYHBIM METOJOM.
Oco0eHHOCTH annapaTHON pean3aliuu

2 1 Tumnbl MOCTOSIHHBIX 3aIIOMUHAIOIINX YCTPOHCTB [IK-1.¥ .2

2 [IporpaMMupyemble JIOTHYECKHE HHTETPATBHBIE CXEMBI

3 1 IIpumeHeHNEe TPUTTEPOB, MOAEINPOBAHUE CXEM [IK-2.y .2

2 Muxponporpammusiii asromar (MITA). Haznauenue.
[Tpunanmn nocrpoenus. Tepmunbl. O000IIEHHAS CXeMa.
OcHOBHbIE TapaMeTpPbl

3 MIIA ¢ npuHyIuTENbHOMN afipecanueil U AByMs aJpeCHbIMH

nosisMu. Peanusanust 1 0cOOEHHOCTH IPOrpaMMHUPOBAHUS

4 MITA c npuHyAuTeIbHOU afpecanueil 1 OJHUM aJpecHbIM

nosieM. Peanuzanust 1 0COOEHHOCTH MPOrpaMMHUPOBAHUS

5 MIIA c ecrecTBeHHOM aapecanueil. Peanuzanus u

0COOEHHOCTH MPOTrpaMMHUPOBAHUS

4 1 MoaenupoBanue mu@paTopoB U AemudpaTopoB [IK-2.B.2

2 MojenupoBaHie MYJIbTUIIIIEKCOPOB U JIEMYJIbTUILIIEKCOPOB
3 MopaenupoBanue TpurrepoB. TUIbI TPUTITEPOB

[Tepeuens Tem

JUI.  KYPCOBOTO IPOEKTUPOBAHMS/BBIMOIHEHUS KYPCOBOM pabOThI

MpeJICTaBICHbI B Ta0wmie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypCOBOTO IPOEKTUPOBAHUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI




[TpumMepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBINIOIHEHUS

Ne mi/m .
KypCOBO pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallMd B BHJIE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

Kon

No /it [IpumepHbIil IepedeHb BOMPOCOB JIJ1s1 TECTOB
WHJUKAaTOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne ni/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTogu4veckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCA B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHUpYIOIUX TMOPSAOK W MPOUEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromnxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTINHBI

11.1. Meroauueckue ykazaHus s OOy4aroIUXcs 110 OCBOCHHMIO JIEKLIHOHHOTO
MaTepuaia .

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe U sSCHOE H3JI0KeHue yueOHoro marepuana. HasHaueHume COBpEMEHHOH JEeKIUU B
paMKax JIUCIHMIIJIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMEeHTaJbHbIX Mpo0OJeM JUCHMIUIMHBL, METOJO0B HAY4YHOIO II03HAaHUS, HOBEHIINX
JOCTMDKEHUI HaydHOHM MbIciau. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUHU. JIeKIHs pacKpbIBaeT MOHATHIHBIN anmapat
KOHKPETHOU o0yiacTH 3HaHus, €€ mpoOsieMbl, AaeT LeIbHOE MPEACTaBICHUE O JUCIUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnanupyemMsble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENoJaBaTeIeM;

— pa3BuTHE NOPOPECCUOHANBHO-JENOBBIX  KayecTB, JIOOBM K  TNpeAMETy H
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsBIJIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIAENATH TJIaBHBbIE MBICIH U
MOJIOKEHHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, MOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YyeHHe TOYHOIO NOHWMaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.




JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
UCMOJIb30BaHUEM pA3JaTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKMX JUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npe/1ocTaBiIeHUs JEKIHOHHOTO MaTepuaa:

— Kparkas wucropus pa3BUTHA OJEKTPOHHOW TEXHUKA U IHUQPPOBBIX CHUCTEM
yIpaBJICHUS;

—  Opranuszanus nuppoBEIX CUCTEM YIIpaBIeHUS 1 00paboTKK nHpOopMaUn

— CoBpeMeHHbIe crIoco0bI peanu3aiy HU(POBLIX YCTPOMCTB yIpaBiIeHUs 1 00pabOTKH
uHpopmanuu

— KomOuHalnoHHbIE JIOTUYECKUE CXEMBI, UX IPUMEHEHUE U MOJIETTUPOBAHUE.

— Tpurrepsl, UX IPUMEHEHUE U MOJEIINPOBAHHUE.

— MukporporpaMMHbIE aBTOMAThl U UX MOJIETTUPOBAHUE.

—  Peanmzaums nudpossix ycrporict Ha [TJIMC

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCsS MO BBIOJIHEHUIO J1a00PATOPHBIX
pabor

B xoxe BeIMONHEHHS Ja0OPaTOPHBIX paboT OOydYarOMMKCS [OJKEH YIrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAJTU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHI.

BeinonHenue 51abopaTopHbBIX padoOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpeNesieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOM JUCIUIINHBL,

— 3aKpeIUIeHUe, pa3BUTHE U JeTalu3alys TEOPEeTHMYECKMX 3HAHWM, MOJTY4YEHHBIX Ha
JEKLUSAX;

— ToJIyueHHe HOBOM MH(OpMAIMH 110 U3y4aeMON AUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajanue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

[IpoBenenue nabopaTopHbIX pabOT perJaMeHTUpPYeTCs MpaBUIaMU OXpaHbl TpyAa M
TEXHUKH O€30MacHOCTH, YTBEpKIeHHbIMH pekTopoM [YAIIL. 3anaHue Ha BbINOJIHEHUE
7ab0paToOpHbIX paboOT ompenenseTcss MNpenojaBaTeIeM B COOTBETCTBUM C  HACTOSILIEH
nporpaMMmoil  nuctumianHbl - «IIporpamMmupyemble  JIOTMYECKHE WHTETpajbHBIE CXEMbI» U
yueOHBIM M1aHOM HanpasiieHus 13.05.02 (Meronuyeckue yKa3aHHsl IPUBEIEHBI B 3JIEKTPOHHBIX
pecypcax kadenpst 31)

CrpykTypa u dopma oTueTa 0 1a00paTopHOi paboTe
Otyet o mabopaTopHOl paboTe TOIKEH COAEPKATh CIAEAYIOIHNE 00s3aTeIbHBIE Pa3eIibl:
* TUTYJIbHBIH JTUCT;
* [1€JIb BBINOJHEHUS J1a00paToOpHOIl paboTHI;
* KpaTKOe U3JI0KEHUE CYTH 3aJaHUS B COOTBETCTBUU C BApUAHTOM,;
* pe3yJIbTaT pa3padOTKH JICKTPOHHOTO YCTPOWCTBA, MPUHIIMITHATILHAS dJICKTPHUSCKAs CXeMa,
* pe3yNbTaThl MOJACTUPOBAHUS PAOOTHI YCTPONUCTBA;
* BBIBOJIBI TI0 JTAOOpaTOpHOU pabdoTe.
Otder o abopaTopHOI paboTe B SIEKTPOHHOM BUJE JTOJKEH OBITh 3arpyKEH B JIMYHOM
KaOWHETEe CTY/ICHTA.




TpeboBanus k 0hopMIIEHUIO OTYETA O JTAOOPATOPHOU paboTe

OTueT MoKEH CoAep KaTh TUTYJIBHBIN JIUCT, & €T0 COJIEPIKAHHUE JOJDKHO OBITH
odopmiteno cornacao 'OCT 7.32 — 2017.

HopmatuBHass nokymeHTtanusi, HeoOxomumast JUisi O(OpMIICHHWs, TpUBEICHA Ha
anekTpoHHOM pecypee I'Y AIL https://guap.ru/standart/doc

11.3. Mertoauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpENoaBareis, Ho 0e3 ero HermocpeACTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe ImIaHUpOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUH HpI/IO6pCTaeMI)IX 3HaHI/If/'I, 00ecIeynBaeT BHICOKUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, IIOMOTACT TIOJYYUTh HABBIKH TOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepPHall 10 TUCIUILIHHE;

— METOJUYECKUE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00ydYarommxcst
10 32049HOM (hopme 0OyUeHHS).

11.4. MeTtoauueckre yKazaHusl [UIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEIYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsi, OCYLIECTBISEMOIO B TEYEHUE CEMEecCTpa C IIeJIbI0 OLEHUBAHUSA XO/Aa OCBOCHHUS
JTUCIUIUIAHBI.

Texymuili KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB IIPOBOAUTCS IIyTEM MOHUTOPUHIA
Pe3yJIbTaTOB BBINOJIHEHUS 1a00paTOPHBIX PadOT, KOHTPOJIbHBIM BOIIPOCAMHU Ha 3alUTE
71a00paTOPHBIX PabOT, MyTeM MOJTY4YEeHHUsI 0OpaTHOMN CBSI3U BO BpeMsl IPOBEACHUS JIEKLIUH.

CBoeBpeMeHHasl cjJaya OTYETOB IO JIAOOpaTOpHBIM paboTaM M MOJOKUTEIbHBIN
pe3yibTaT Ha 3allUTe 3THX paboT MOXKET YYUTHIBATbCS NPU MPOBEAECHUH MPOMEXKYTOUHOH
aTTeCTalUN.

11.5. Metoauueckue ykazaHHs i OOYYarOLIUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

IIpomexxyTounass  artectansi  OoOyyarolIMXCsl ~ HpeaycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceos:

— muddepeHIMpoBaHHBIN 3a4eT — 23TO (opMa OIEHKH 3HAHUM, TMOTyYEeHHBIX
00y4aromuMcs pU U3YYEHUHU TUCIMILIMHBI, IPU BBIOJHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4dHO-HUCCIIE0BATENbCKUX PA00T U MPOXOKICHUH NMPAKTUK C aTTECTAlMOHHON OLIEHKON
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBLHO.

[TpomexxyTouHast aTTecTalus MPOBOJUTCS TOCPEICTBOM OIIEHOYHBIX CPEACTB , TPUBEACHHBIX
B 11.10.3 nanHoi paboueil mporpaMMbl AUCHUTLTUHBI.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




