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Pabouas mnporpamma cocTaBideHa Ha ocHoBe O@I'OC BO mo HampaBIeHHIO MNOATOTOBKH
13.03.02 DnexTposHepreTHKa H HIIEKTPOTEXHHKA, YTBepi eHHoro npukazom MOuH PO ot 3.09.2015 r.,
nportokos Ne 955,

Pabouasi nporpamma paceMoTpeHa U o100peHa Ha 3aceanuu KadeIpbl METAJUIYPIHU U CTAHIAPTH-
sanun umrara PIEOY BO «MI'TY» B r.Benopenke «20» 09 2017 r., mpoTokos Ne2

3ae.kadenpoii @":—:‘:,::*—) / C.M.I'onosuszHuH /
/‘r

Pabouass mporpamma onobpeHa MeToauueckod kKomuccHed ¢mmana OIEOY BO «MI'TY» B
r.benopenke «27» 09 2017 r., npotokos Nel
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PabGouast nporpamma cocTariieHa: JIONEHTOM, K.T.H. @/ / O.A. CapanyJioe /

Perienzent: ’ // :
HayaJLHUK NpokaTHOTO nexa AO «BMI» / 4 Aﬁ / B.II. Hcaep/



JIuer perHcTpanmy H3MeHeHHIT H T0TIO/THEHHI

Ne Paznen PIIJI Kpatkoe Jlata, IToamucs 3aB.
n/n (Monys) cojlep:kaHHe H3MeHEHHS Ne kadeapoi
/MOTIOMHEHHS MIPOTOKOJIA
racematusl
Kadeapol

1 | 8. YaebHo- AKTyanmzanus yaeOHo- 24.10.2018 e TS —
METOIHYECKOE U METOJHUYECKOr0 U Ne2 N i
ungopManronHoe | HHPOPMATHOHHOTO
obeclieueHue obecTeucHHUS
JUCLHILIHHBI JIMCLIMILIHHBI
(Mozyst)

2 | 8 YuebHo- AKTyalmzanus yuebHo- 3.09.2019 C’j—ﬂ:”;:,_’
METO/IHIECKOE H METOJHYECKOTO H Nol e
HHpOpMATIHOHHOE | HH(POPMATTHOHHOTO
obecrieuenne obecneuenus
JIACTIHTTTHHBI JTUCTTHTLITHHBI
(Moztyst)

3 | 8. VuebHo- AxTyanuzanus yueOHo- 3.09.2020 6——":_’__‘;':7
METOHYECKOE H METOJHYECKOTO H Nel T
undopManuoHHoe | HHPOPMAIIHOHHOTO
obecrieueHue obecrieueHus
JHCIHILIHHbI JIUCIHILIHHEI

(MofyJist)




1 Ilesi1 ocBOeHUS JUCHUIIMHBI(MOAYJIS)

LlensiMmu OCBOeHMs AWCIMIUIMHBI «Mo/ileMpoBaHe B 3/eKTPONPHUBOJE» sIB/sseTcsl 00yueHue
Oyaymux 0OakasaBpOB 3HAHMSIM CYIIECTBYIOIIMX MeTOJOB aHa/JOroBOTO W IM(POBOTO MOJeTMPOBAHUS
COBPEMEHHOI'0  3/1eKTPOIpHBO/ia, OTpabOTKa HAaBBIKOB TPUMEHEHHUs] CYILeCTBYIOLIUMX TMpOrpaMm
MO/Ie/IMPOBaHUsT PabOThI 3/IEKTPONPUBOIOB, TIpHOOpeTeHHe TMPAKTUYeCKOro OIbiTa aHaiv3a paboThl
COBPEMEHHBIX 3JIeKTPOIIPUBO/IOB.

3ajjaun JUCLUIIMHBI — YCBOEHUE CTy/leHTaMu:

- QITOPUTMOB UHUC/IEHHBIX METO/IOB WHTErpUPOBaHUsS JIMHEWHBIX W HEJIUHEWHBIX CUCTEM
b depeHIMaTbHBIX YPaBHEHU;

- IPUHIUIIOB CTPYKTYPHOT'O MO/Ie/TMPOBaHUsI 3/IeMEHTOB 3/IeKTPOTPUBO/IA;

- METO/IOB aHaJIOTOBOTO U LIM(POBOT0 MO/Ie/TUPOBAHUSI COBDEMEHHOT'O 3/IEKTPOTIPUBO/IA.

2 MecTo auCHMIUTHHBI (MOAY/IA) B CTPYKType 00pa3oBaTe/IbHOH MPOrpaMMbl MOArOTOBKH

0akasaBpa

Hucuunmaa b1.B.[1B.02.01 «MogenvpoBaHue B 371eKTPOIIPUBOZE» U3ydaeTcs Ha 4 Kypce, BXOJUT B
BapUaTUBHYIO YacTh 0a30Boro 6/10ka 1 AUCLMIUINH 110 BEIOOPY 00pa30BaTeIbHOM MPOrPaMMBI.

[nis u3yuyeHusl AWCLMIUIMHBI HeOOXOAMMBI 3HaHUs, C(HOPMHPOBAHHBIE B pe3y/bTaTe W3y4yeHHs
OCHOBHBIX TIO/IOKeHUU  ciefyromux — aucuurimH:b1.5.09  «MaremaTtuka»:  auddepeHiuaibHbIe
ypaBHeHUs B oriepaTopHoi dopme, ipeobpa3oBanue Jlariaca, MHTerpajbHble ypaBHEHUSI.

OucuurnmHa «MogeiipoBaHye B 3/1eKTPOIPUBO/e» [JOJ/DKHA /laBaTb TeOPETUUeCKYH0 04T OTOBKY
B psifie obacTel, CBSI3aHHBIX C MMPOEKTUPOBAHWEM M MO/IeIMPOBAHUEM DAa3/IMUHBIX 37IeMEHTOB CHCTEM
aBTOMaTHU3UPOBAHHOIO 3JIEKTPOIIPUBOZA. B Kypce [O/DKHO /aBaThbCs IpejCTaB/leHue O MOZeIUpOBaHUU
3/IEMEHTOB 3JIEKTPOTIPUBO/IOB TIOCTOSIHHOTO W TIePeMEeHHOTO TOKa, Oosbllle BHUMAHUS y/eNAThCS
TMOHUMAaHHUIO 3a/jay U JIOMyILeHU, MO0JI0’KeHHbIX B OCHOBY PacueTOB, U MH)XXEeHEPHOU OL|eHKe MO/TyUeHHbIX
pe3y/bTaToB.

3HaHUs U YMeHHs CTYJeHTOB, TOJIyUYeHHble TPU U3yYeHUH [UCLUIUIMHBI «MaremaTuyeckoe
Mo/IeTMpoBaHue» Oy1yT He0OXOAUMBI TIPY BBITTOJIHEHUU BBITYCKHOW KBamM(UKALMOHHOM PabOTHI.

3 KommnereHnuu o0yuarmoiierocsi, ¢opMupyemMble B pe3y/ibTaTeé OCBOEHHs AMCHUILIMHBI
(Mopyns) U NIaHUpPYyeMble pe3y/IbTaThl 00yUeHHs:

B pesynbraTe OCBOEHUSI AUCLMIUIMHBL (MoOAy/nsi) — «MogenvpoBaHde B 37eKTPONPUBOE»
oOyuaromuiics [o/bKeH 00/1afaTh CIeAYIOUMMUA KOMIIeTeHIUSMU:

CTpyKTypHBII
5/IeMeHT [Tnanupyemble pe3ynbTaThl 00yUeHust
KOMITeTeHLIUU

OIIK-2: cnoco0HOCTHI0 TPUMEHATh COOTBETCTBYOIUH (U3MKO-MaTeMaTHYeCKUH ammapar,
MeTO/AbI aHa/M3a U MOJe/IMPOBaHMs, TEOPeTHYECKOro U IKCIEPUMEHTATbHOr0 HCC/IeJ0BaHUs
NPH penieHNH NpogdeccHoHaIbHBIX 3a/1a4

3HaTh - XapaKTepPUCTHKY aJITOPUTMUUYECKUX U MPOrpaMMHBIX CPe/ICTB pelleHus 3ajay
MOZIeJIMPOBaHUsI CUCTeM aBTOMAaTU3UPOBAHHOIO 3/IEKTPONPUBO/IA;

- XapakTepUCTUKY aJrOPUTMHUYECKUX W TIPOrPaMMHBIX CpPeJCTB pelleHus 3ajay
MOZIeJIMPOBaHUsI CUCTeM aBTOMAaTU3UPOBAHHOIO 3/IEKTPONPUBO/IA;

- pacyeT U TOCTPOeHHe OCHOBHBIX 3/1eMeHTOB, cocTapsisitoiux CATIP (3agaTumk
uHTeHCUBHOCTH 3U, ycTporicTBO (hopcHpoBKHU Bo30YKaeHus: YPB u zp.

YMmeTnb - BBIBOJJUThH TIOJIyUeHHbIE DPe3y/IbTaThbl MOZENIUPOBAHHS B BHU/E IEPEXOZHBIX
TIPOLIECCOB WJTM MaCCUBa;




CTpyKTypHBIi

3/1IeMeHT [Tnanupyemble pe3ysbTaTbl 00yueHust
KOMIIeTeHLIUU
- mporpammupoBaTh cocTtabistolue CAIIP (3amatuvka mHTeHcMBHOCTH 3U,
ycrpoiictBa (opcrpoBku Bo30yxaeHus Y PB u ap.).
Bnagetsb - HaBbIKaMM IIOCTPOEHUSI U MOJe/IMPOBaHUSl CTPYKTYPHBIX CXeM JIMHEeNHbIX

CHCTEM aBTOMATHU3UPOBAHHOT'O 3/7IEKTPOTIPUBOAA B cpesie MatLab Simulink;

- CpeACTBaMM TpOrpaMMHOro  obecrieueHWsl [yl TPOrPaMMHUPOBAHUS
cocrapsitoiux ~ CAIIP  (3agmatumka wHTeHcuMBHOCTH 3U,  ycTpolicTBa
¢dopcrpoBku Bo30yxaenust Y OB u zip.)

IIK — 2: cioco0HoCTBHI0 00padaThIBaTh pPe3y/IbTaThl IKCIIEPHMEHTOB

3HaThb

- pacueT U MOCTPOeHHe CTPYKTYPHOW CXeMbl /IBUraTess MOCTOSTHHOTO TOKa IpU
OJJHO30HHOM peryJMpOBaHUU CKOPOCTY;

- pacueT U MOCTPOeHHe CTPYKTYPHOW CXeMbl /IBUTaTessi MIOCTOSTHHOTO TOKAa IpU
[IBYX30HHOM peryJMpOBaHUU CKOPOCTH;

- CYLIeCcTBYHOIMe MeTOJbl aHajJoroBOro U LU(POBOrO MOJeNIUPOBaHUS
COBPEMEHHOr0 3JIeKTPONPUBO/A.

YwmeTb

- aHaAJIU3MPOBATh MOJTyUYeHHbIE B pe3y/IbTaTe MO/e/IMPOBaHMUS JaHHBIE;
- 9KCIIOPTHUPOBATh MAaCCUBbI IAHHBIX OCHOBHBIX KOODJWHAT 37IeKTPOTPHUBOZA 13
nporpamMMbl Matlab Simulink B mporpammy Excel.

Bnagets

- HaBbIKaMM pacyeTa JUHaMMKU 3/1€KTPONPUBO/iA C WCI0/Ib30BaHKEM IPOrpaMMm
CTpYKTypHOTro MozienipoBanus (Matlab Simulink);

- HaBblkaMKM 00pabOTKM MacCHMBOB  JIaHHbIX  OCHOBHBIX  KOOpJMHAT
5/IeKTPONPHUBO/ia MPU 3KcropTe U3 mporpaMMbl Matlab Simulink B mporpammy
Excel.




4 CTpyKTYypa ¥ co/iep>KaHue JUCLUIUTUHBI

OO0111as1 TPY/I0EMKOCTb AMCIATITMHBI COCTaB/IsIeT 3 3aUeTHbIe eAMHUIIEI, 108 uacoB:
KOHTakTHasi pabora — _10,7 aka/. yacos:
— ayauTtopHas — _10 aka/Jl. 4yacosB;

— BHeayautopHas — _0,7 aka/. 4acos;

— camocTosTe/bHas pabora — _93,4 akaji. 4acos;
— TIOArOTOBKA K 3auety — 3,9 aka/. yaca.

AypuTtopHa <
s 5 =
KOHTAaKTHasl % = Dopmel E =
pabota x 3 TEKYILLero & %
g | (saxas z 5 By caMOCTOSITe/TLHOM KORTPOTIA < §
Pa3zen/TemMa AUCLMITTUHBI > yacax) 5 o A6OTLI yCIIeBaeMOCTH. 2 S
% % P dopma O =
~ | K 5 & TIPOMEXXYTOUHO Ec §
E § g i aTTecTaryu S &
) =t 8 m
= | =
Tewa 1. Hasnauerme, Metozp! [TpopaboTKa KOHCTeKTa JIeKIWii U yueOHOro 1ocobust BxoaHoi 0]
¥ TIPUHLUMBI  aHAJIOTOBOTO 4 | 0,5 0,5 5 [1.2] 10 TemaTHKe KOHTDOIE MK-2 - 3
MOZIe/TMPOBAHUS ’ p y
Tema 2. MogenvpoBaHue 5
He/TMHeHHbIX OJI0OKOB TeopuH 4 05| 05 20 [TpopaboTka KOHCIeKTa JIeKI[Ui ¥ yuebHOro mocobust AKP Ne 1 @)
aBTOMAaTHUYeCcKoro ’ ’ [1,2] o TemaTuKe (TectupoBanue) [[1K-2- 3yB
perynupoBanus (TAY)
ngziTysﬁmegi?H}?aOB;gﬁ 45 05 | o 20 [TpopaboTKa KOHCIeKTa JIeKI|ii U yueOHOoro rmocobust AKP Ne 2 HOKI:IZI;_“D'ZBZB
5 cpesie MatLab Simulink [1,2] o TemaTHKe (TecTpoBaHue) 2y
Tema 4. OcobeHHOCTH 5 [TK-2- 3yB
TIPOrPaMMHOT'O CTPYKTYPHOTO 4 | os 1 10 [TpopaboTKa KOHCIeKTa JIeKI|ii U yueOHOro Tocobust AKP Ne 3 OIMTK-2-
MoZleTMpoBanus Ha DBM ’ [1,2] mo Temarvike (TecTpoBaHHe) 3yB




Tema 5. MogenvpoBaHue [1K-2- 3yB
OCHOBHBIX 37IEMEHTOB CHCTEM 15| om 30 [TpopaboTKa KOHCTeKTa JIeKI|ii U yueOHOro rocobust AKP Ne 4 OIIK-2-
dBTOMAaTU3MPOBAHHOI'O ’ [1,2] mo TemaTuke (TecTupoBaHue) 3yB
3/IeKTPOTPUBO/IA
Tema 6. [TepcrniekTHBbI
pPa3BUTUS  aMllapaTHbIX U [TpopaboTKa KOHCIeKTa JIeKI|ii U yueOHOro Tocobust AKP Ne 5 OLIK-2-
0,5 8,4 3y

MporpamMmMHbIX cpencts OBM [1,2] o TemaTuKe (TecTupoBaHue)
s CATIP

93,4 (3,9
e e —— 4 | g | uacos Ha [TpopaboTKa KOHCTIeKTa JIeKIWii U yueOHOro Tocobust 3auer

MOATOTOBKY [1,2] mo TemaTHKe
K 3aUeTy)

1— 3aHamus npogodsimcs 8 UHMepaKkmugHblx popmax (m.e. u3 6 uacos npakmuueckux 3aHsimuil 4 Uacog nposoOUMCs € UCNOAb308AHUEM UHMEPAKMUBHbIX Memoo08)




5 O6pa3oBarenbHble H HHGOPMAI[HOHHBIE TEXHOIOTHH

Ins  peanu3ay  TPeJyCMOTPEHHBIX BUIOB yueOHOM paboThl B  KauecTBe
oOpa3oBaTenbHBIX TEXHOJIOTMM B  TpernofiaBaHUM  JUCHUIUIMHBI  «MojenupoBaHde B
S7IEKTPOTIPUBO/E»  WCIIOJB3YIOTCS  TPAJMLMOHHAasE M MOJYJbHO - KOMIIETEHTHOCTHas
TeXHOJIOTUH.

ITepesaua HEOOXOJUMBIX TEOPETUUECKUX 3HAaHMM ¢ (OPMHPOBAaHWE OCHOBHBIX
npejcTaBleHdd 10 Kypcy «MogenvpoBaHue B 3/IeKTPOIPUBOJE»  TMPOUCXOAUT  C
WCITI0/Ib30BaHUEM MY/IbTUMEIUHHOTO 000PYAOBaHMS.

Jlekili TPOXOZAAT B TPaguI[MOHHOW (opme, B ¢dopMe MeKIUN-KOHCYAbTAlIUA U
npoO/IeMHBIX  JIeKI[ud. TeopeTHueckuid Mmatepuas Ha TIPOOJIEMHBIX JIEKIUSIX — SIBJISIETCS
pe3y/IbTaTOM YCBOEHHS TIOJyYeHHOW WHGOpMAaIMy IMOCPeCTBOM TIOCTAaHOBKH MPOOJIEMHOTO
BOMpOCAa W TOMCKa MyTel ero pelleHus. Ha neKIUsX — KOHCYJ/bTal[UsiX W3/I0)KeHHe HOBOTO
MaTepuasna COTIPOBOKIAETCs TIOCTAHOBKOM BOIIPOCOB M IUCKYCCHeN B TMOMCKaX OTBETOB Ha 3TU
BOTIPOCBHI.

[Tpy mpoBeieHUM TPAaKTHUECKUX 3aHSATHU MCIOJB3YIOTCs paboTa B KOMaH/ie U MEeTOAbI
IT.

CamocrosiTesibHasi paboTa CTUMY/IMPYeT CTYJeHTOB B TIPOL[ecce MOATOTOBKH JOMAIITHUX
3a/IaHUH, TIPY PeIleHrH 3a/1a4 Ha J1Jab0opaTOPHBIX 3aHSTHSIX, TIPH MO/IFOTOBKE K KOHTPOJIbHBIM
paboTam (TectaMm) ¥ UTOTOBOM aTTeCTal[|H.

6 YueOHO-MeTOjUUECKOE 00ecrieueHHe CaMOCTOATE/TbHON PadoThI 00yUYaroUXCs

AyputopHasi caMocTosiTeslbHasi paboTa  CTYZEHTOB Ha TMPaKTUYeCKUX  3aHATHSIX
OCyILL|eCTB/sIeTCSl T0J, KOHTPOJeM IIperojaBaTenss B BHJe pelleHHsl 3aJau U BBINOJHEHHUs
yTpa’kHeHUH, KOTOpble onpe/ie/sieT Nperno/asaresb AJIsl CTy/leHTa.

BHeayauTopHasi camocTosiTesibHasi paboTa CTy/IeHTOB OCYILECTB/ISIeTCS B BHJe UTeHUs C
npopabOTKOW MaTepwiasia ¥ BBINIOJIHEHWS [JOMAIIHUX 3aJaHUM C  KOHCYJ/IbTaldsMU
Tiperno/iaBaresisi.

Bup camocTosiTennHOM Komuectso DOopMBI
Tema IUCLUTIMHBI
paboThI 4acoB KOHTPOJISI
- CAMOCTOSITeTbHO U3y4yeHre JlaboparopHbie
1. MopenvpoBanue . Y parop
o yueOHOM TUTepaTyphl; 3aHATHUSA,
HEJMHEHHBIX 6/10KOB MO/IFOTOBKA K ayAUTOPHOU ayJJuTOpHast
Teopuu It d K aynutop 20 YAWUTOP
KOHTPOJIbHOM pabote Nel. KOHTPOJIbHAS
aBTOMAaTUYeCKOro
TAY pabora Nol
pery/MpoBaHus ( ) (TecTpOBaHue)
- CaMOCTOSITeJTbHO U3yUueHHe JlaboparopHbie
2. MogenvpoBaHue yueOHOI TUTepaTyphbl; 3aHATHUSA,
CTPYKTYPHBIX CXeM Ha - TIOATOTOBKA K ayAUTOPHOM ayJUTOpHast
o 20
OBM B cpesie MatLab KOHTPO/IbHOM paboTe No2. KOHTPOJIbHAs
Simulink paboTa No2
(TecTupoBaHue)
- CaMOCTOSITeIbHO U3y4yeHre JIabopaTopHbIe
3. OcobenHoCTH ! \ parop
yueOHOM UTepaTyphl; 3aHATHS,
MPOrpaMMHOT0 o
- TIOATOTOBKA K ayAUTOPHOM ayJUTOpHast
CTPYKTYPHOT'O o 10
KOHTPOJIbHOM pabote Nel. KOHTpOJIbHAsI
MO/Ie/IMPOBaHKs Ha
SBM pabota Ne3
(TecTupoBaHue)
4. MopenvpoBaHue - CAMOCTOATEJILHO HU3y4yeHne 30 JlaboparopHbie
OCHOBHBIX 3JIEMEHTOB yueOHOM TUTepaTyphl; 3aHATHUSA,
CHCTEM - TIO/ITOTOBKA K ay/AUTOPHOU ayJUTOpHast
aBTOMaTU3UPOBAHHOIO KOHTpOJ’[bHOﬁ pa60Te Nel. KOHTPOJIbHAA
pabora No4
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3JIeKTPOIIPUBO/A (TecTMpOBaHue)
5. ITepcrieKTuBbI - CAMOCTOATEJILHO HU3yuyeHne
6HOI . AynuTtopHas
pa3BUTHS anrapaTHbIX y4ebOHOM UTeparTypsl; o
o 0JIbHas
Y NPOrpaMMHBIX - IOATOTOBKA K ayAUTOPHOM 8,4 a60"Ir)a e
L) o
cpezcts OBM g KOHTPOJIbHOM pabote Nel. p B
(TecTupoBaHue)
CAITIP
- CaMOCTOSATe/IbHO U3yueHHe
IToaroroBka K 3auéTty yuebHOMH JIUTepaTypsl, 3,9 3auét
KOHCITEKTOB JIEKITUIA.
Wroro no paszpeny 93,4 3auét




7 OueHOYHbIE CpeJCTBA AJIsl TEKYIIero KOHTPOJIsl yCIieBaeMOCTH, IPOMe)XyTOYHOM aTTeCcTalUH M0 UTOraM 0CBOeHMS AMCIMILIUHBI

a) HnaanyeMble Pe€3y/1bTaThbl OﬁyquI/Iﬂ H OLI€CHOYHbIE€ CPeACTBA JJVIA NIPpOBeJeHUus HpOME)KyTO‘—IHOﬁ aTTeCTanuu:

HEquEHb TeM U dYyJUTOPHBIX KOHTPOJIBHBIX p860T AJIA MIOATOTOBKH K 3d4eTy:

1. MogenMpoBaHue HeJIMHEHHBIX OJIOKOB TeOPUM aBTOMaTHueckoro peryapoBadusi, (AKP Nel);
2. MojenvpoBaHye 3aZiaTuuka UHTeHCUBHOCTH, (AKP Ne2);

3. MopemipoBanue Ljerii 00MoTKY Bo30ykaenust JIT ¢ HB, (AKP Ne3);
4. MopenvpoBaHue 1ieru 06MoTku Bo30yxaenus JI1T ¢ HB c yuétom Haceirenus cramu, (AKP Ne 4);
5. MoienvpoBaHue ABUTATeIsI TIOCTOSTHHOTO TOKA He3aBUCUMOTo BO30ykaeHus1, (AKP Ne5).

3aziaHvst K KOHTPOJIbHBIM paboTaM NpHBe/ieHbI B TIPUIOKEeHUH 1.

CTpyKTyp
HBIN

3/1eMEeHT
KOMIIeTeHI]
051

[TnaHupyeMble pe3yabTaThl 00yUeHUs

OLIEHO‘JHBIE cpeacTBa

OIIK-2: cioco0HOCTBI0 MPUMEHATH COOTBETCTBYIOIUN (PM3HKO-MaTeMaTHUeCKHH anmapar, MeToAbI aHa/IN3a H MO/|e/THPOBaHMS,
TeOpPeTHYeCKOro U 3KCIepuMeHTaIbHOr0 MCC/IeJ0BaHus NIPU pelieHuH npodeccHoHaIbHbIX 3a4a4

3HaTL

- XapaKTepUCTHKY aJrOpUTMUUECKUX U
MPOrpaMMHBIX CPe/ICTB pellieHHs 3a/ay
MO/ie/TMpPOBaHUs cucTeM
aBTOMaTU3UPOBAHHOTO
3JIeKTPOIPUBO/A;

- XapakKTepUCTUKYy aJirOPUTMHUYECKUX U
NIPOrpaMMHBIX CpPeZICTB pelleHUsl 3ajau
MO/leTMPOBaHUs cucTeM
aBTOMaTU3UPOBAHHOIO
3/1eKTPOTIPUBO/a;

- pacyeT U IOCTPOEHHEe OCHOBHBIX

Tema 1-2. O01He BONPOCHI MO/Ie/TMPOBaHMA 3/IeKTponpuBo/ja Ha [IBM

1. Kakue cyiiectByroT MeTobl MogenvpoBanus CAP snektporipusoga?

2. KakoBbI MeTO/Ibl M IPUHLIUIIBI aHAJIOTOBOT0 MO/Ie/IMPOBaHuUsA?

3. KakoBbl MeTO/ibl ¥ IPUHLMITBI LIM(POBOTO MO/IeTUPOBaHUS?

4. KakoBbl 0COO€HHOCTH CTPYKTYPHOT'O MeTO/la MO/Ie/TUPOBaHUS?

5. KakoBbl CBOWCTBa WZieajJibHOTO OIepaloHHOro ycuwiurens? Ero ocHoBHbIe

XdPaKTePHUCTHUKHU.

6. IlepeuncnuTe OCHOBHBIE CBOWCTBA TWIOBBIX JIMHEMHBIX 3BEHbEB CHUCTEM
aBTOMAaTUYEeCKOTO peryupoBaHUsl.
7. Ilo kKakoOMy TpUHLIMIY peanu3yeTcsl HeIMHeHMHOe 3BeHO B IIporpamme

CTPYKTYPHOT'O MOJIe/TMPOBAHHUSI?
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CtpyKTyp
HbIHI

3J/1IeMeHT
KOMIIeTEeHIL]
11

[1nanvpyemMble pe3ysibTaThl 00yUYeHust

OueHouHbIe CpejCTBa

371IeMeHTOB,  coctaBysommx  CAIIP
(3agaTumkK MHTEHCUBHOCTU 34,
YCTPOUCTBO (POPCHUPOBKU BO30Y>KIEeHUs
Y®B u ap.

YMmeTb

- BBIBOJUTH I0JIyYEHHbIE pe3yJ/IbTaTbl
MO/Ie/IMPOBaHUsl B BUJle TepPeXOZHbIX
TIPOLIeCCOB UM MacCHBa;

- IpOrpaMMHpOBaTh COCTAaBJISIOLIME
CATIP (3apaTtumka uHTeHCUBHOCTHU 3U,
ycTpoiicTBa OPCHPOBKU BO30YK/I€HUS
Y®B u ap.).

Tecmoeble 3a0aHust AKP 1 npugedeHbl 8 npunoxceHuu 1.

Bagets

- HaBbIKaMU TOCTPOEHMUS u
MO/IeTUPOBAaHUSI  CTPYKTYPHBIX  CXeM
JTMHENHBIX cucrem
aBTOMAaTH3UPOBAHHOTO 3/IEKTPOTIPUBO/IA
B cpeie MatLab Simulink;

- cpeACcTBaMu MPOrPaMMHOTO
obecrieueHust [l TIPOTPAaMMHPOBaHMUS
cocrapisitorqux ~ CAIIP  (3agaTunka
WHTeHCHMBHOCTH 3,  ycTpoicTBa
dopcupoBru BO30YKIeHUs YPB wu

ap-)

Tecmoeble 3adaHusi AKP 2 npugedeHbl 8 npuaoxceHuu 1.

IIK — 2: cnoco0HOCTBI0 00pabaThIBaTh pPe3y/IbTaThl IKCIIEPHMEHTOB

3HaThb

- pacyeT W TOCTPOEHHWEe CTPYKTYPHOM
CXeMbl JIBATATesIsl TOCTOSTHHOIO TOKa

Tema 3-6. MojemipoBanue THUNOBBIX CTPYKTYPHBIX
ABTOMAaTU3UPOBAHHOIO Y/IeKTPonpuBoAa Ha OBM.

cxem
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CtpyKTyp

HBIN
3JIeMeHT [1nanvpyemMble pe3ysibTaThl 00yUYeHust OreHOuHBIE Cpe/CTBa
KOMITeTeHI]
uu
IIpU  OJHO30HHOM  pery/JMpOBaHUU 1. IosicHUTe METOAMKY COCTaB/IeHUSI U TTPe00pa30BaHMs CTPYKTYPHBIX CUCTEM.
CKOPOCTH; 2. J1ns1 yero Hy>KeH 3alaTYMK UHTeHCUBHOCTU (311) M U3 KaKMX TUIOBBIX 3BEHbEB
- pacyeT U IOCTPOEHHe CTPYKTYPHOU [ OH COCTOMT?
CXeMbl JBUraTesiss ITOCTOSHHOI'O TOKa 3. Paccuuraiite napametpsl 31 151 yckopeHUs (criafjaHus) BBIXOJHOTO CUTHAjIa €
Ipy  [ABYX30HHOM  pery/jupoBaHuM | rpaHuyHbiM TemrioM 10 B/c.
CKOPOCTH; 4. Kak peanu3oBaTb NPOrpaMMHO YCTPOMCTBO /i1 (DOPCUPOBKW  LieNu
- CyIIeCTBYIOIIFe MeTO/bl aHa/IOroBOro | BO30yxaeHus (Y DB).
v ¢ poBOro MO/Ie/IMPOBaHUs 5. KakuM TUIIOBBIM 3B€HOM MOYKHO TIPE/ICTaBUTh 37IeKTPUUECKYIO LieTlb 0OMOTKH
COBPEMEHHOI'0 3/IeKTPONPHUBO/A. BO30Yy KeHUsI JBUraTesIst TOCTOSTHHOTO TOKa? Kak paccunTarh rapaMeTphl 3BeHa?
6. HapucyiiTe CTPyKTYpHYIO CXeMy Lielii BO30Y KAeHUs 3/IeKTPUUeCKOW MallliHbI
ITOCTOSTHHOT'O TOKa C YYeTOM HacCbIL|eHHUs.
7. Kak peann3oBaTb KpHMBYIO HaMarHUUWBaHUS [JBUraTesss MOCTOSIHHOTO TOKAa B
cpege MatLab Simulink?
8. CrpykrypHas cxemMa [JBurarejsi IIOCTOSHHOI'O TOKa He3aBUCUMOIO
B030yxzaenus (AIIT c HB) npu k®H=const. PacyeT mapamMeTpoB CTPYKTypHOIH CXeMBI
OTIT c HB, peanu3zanus B cpese MatLab Simulink.
9. Kak peanu30BaTh aKTUBHYIO U peaKTUBHYIO cTaThueckue Harpysku ansa JIIT c
HB B cpesie cTpykTypHOro MogenvpoBaHusi MatLab Simulink?
10. CrpykrypHas cxema JIIT ¢ HB nipu ABYX30HHOM peryJvMpoBaHUUA CKOPOCTH.
Pacuer napameTpoB CTPYKTYPHOM CXeMbl, peanu3auys B cpesie MatLab Simulink.
11. Kak BbIBeCTH BpeMeHHble JuarpaMMbl  TpeOyembIX  KOOpPZAMHAT
37IeKTPOIPUBO/Aa Ha 9KpaH MOHUTOPA B cpefle MatLab Simulink?
12. Kakum obpa3zom B cpege MatLab Simulink Beibupaercs mar v metoz cuera?
YMmets - aHa/nu3MpoBaTh TmosiyueHHble B | Tecmosebie 3a0aHust AKP 3-4 npugedeHbl 8 npunodiceHuu 1.

pe3y/abTaTe MOAe/TMPOBAHWSA NdHHLIE;

12




CtpyKTyp

HBIN
3/IeMEeHT [1nanvpyemMble pe3ysibTaThl 00yUYeHust OueHOYHBIE CPe/ICTBA
KOMIIeTeHI]
)17
- SKCIIOPTUPOBAaTb MAaCCHBBI JAHHBIX
OCHOBHBIX KOOP/IMHAT 3/IeKTPOIIPUBO/A
3 mnporpamMbl Matlab Simulink B
riporpamMmmy Excel.
Bnazets - HaBblKaMM  pacyeTta JAWHaAMHUKH
3JIEKTPOIPMBOJAa C  UCIO/b30BaHUEM
MporpamMm CTPYKTYPHOTO

MogpenvpoBanusi (Matlab Simulink);
- HaBblIKaMu 00paboTku MaccuBoB | Tecmosebie 3a0aHusi AKP 5-6 npusedeHbl 8 npunodtceHuu 1.
JTAHHBIX OCHOBHBIX KOOp/IMHAT
3/IeKTPOTIPUBO/Ia TIPU  JKCIIOpTe U3
nporpaMmMbl  Matlab ~ Simulink B
riporpamMmmy Excel.

6) HOPHIL[OK nposeaeHusi HpOME)KYTO‘—IHOﬁ dTTeCTallUH, ITI0Kad3dTe/IM U KPUTEPHUHU OLf¢eHHUBAHUSA:

1151 MOATOTOBKM K 3a4eTy CTYJIeHT [i0/DKeH OCBOUTDH BCe M3ydaeMble TeMbl, B TOM UMC/Ie U OTBeZieHHbIe [I/isi CAMOCTOSATeTbHOI0 U3yueHUs,
BBITIO/THUTB U C/IaTh BCe pa3zie/ibl KypCOBOTO MPOEeKTa.

Kpurepuu onjeHKuU:

— Ha OL[eHKY «3a4uTeH0» — 00yuaroIlriics TIOKa3bIiBaeT BbICOKUN YpPOBeHb CHOPMHUPOBAHHOCTU KOMITETEHLUH, T.e CTYAEHT J0/DKeH 1MoKa3aTh
BBICOKMII YPOBEHb 3HAHHI He TOJIBKO Ha YPOBHe BOCIIPOM3BeJEeHHs] U 00bsCHeHUs MH(POPMALM, HO U WHTe/UIeKTya/lbHble HaBBbIKW pelleHus
3a/lau, Hax0X/IeHUsI YHUKA/IbHBIX OTBETOB K Mpo0sieMaM, OLleHKU 1 BbIHeCeHUsI KpUTUUEeCKUX CYXK/IeHU;

— Ha OLIeHKY «He3auTeHO» — Pe3yJbTaT 00y4YeHHs He JOCTUTHYT, CTy/JeHT He MO)KeT T0Ka3aTb 3HaHWsI Ha YPOBHE BOCIIPOM3Be/IeHUsT

00BsICHeHUS I/IHCl)OpMaL[I/II/I, He MOXET IO0Kd3dTh MHTEJ/IJIEKTYa/IbHbIE HABBIKW DEIIEeHUS IMMPOCTBIX 3d/ad4.
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8 YueOHo-MeTOoANYecKOe U HH(GOPMALIMOHHOE 00ecreueHHe AUCHUTTHHBI
a) OcHoBHas IMTEpaTypa

1. HukonaeB, A. A. MaremMaTuuyeckoe MO/e/NMPOBaHUE B 3JIGKTPO3HEPreTUYeCcKux
cucTeMax : yue6Hoe mocobue / A. A. Hukomnaes, U. P. A6aynsenees, B. B. Anoxun ; MI'TY.
- [2-e u3p., moaror. o mned. usg. 2016 r.]. - Marauroropck : MI'TY, 2017. - 1 5/1eKTPOH. OMT.
JIACK (CD-ROM). - 3ar. C TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3147.pdf&show=dcatalogues/
1/1136470/3147.pdf&view=true (mata obpaijerus: 04.10.2019). - MakpooO6bekT. - TekcT :
3/1eKTPOHHBIN. - CBefleHus OCTynHbI Takke HAa CD-ROM.

2. Tapacuk, B. II. Martemarhueckoe MOJEJIUPOBAaHUE TEXHUUYECKUX CHUCTEM
yuebnuk / B. I1. Tapacuk. — MuHck : HoBoe 3HaHue ; MockBa : UHOPA-M, 2020. — 592
c. — (Boiciiee  obOpa3oBanue). — ISBN  978-5-16-104762-0. —  URL:

https://new.znanium.com/catalog/product/1042658  (mata obpamenus: 19.12.2019). —
TeKCT : 3/1eKTPOHHBIN.

0) lono/THUTE IbHASA TMTEpPaTypa

1. Be3pykoB, A. V. Maremathueckoe ¥ UMHUTALIUOHHOE MO/le/IMPOBaHue : yueOHOe
nocobue / A. U. Be3pykos, O. H. AnekcenueBa. — Mocksa : MTHOPA-M, 2019. — 227 c. +
Hor. matepuanbl. — (Bbiciiee obpa3oBanue: bakanappuar). — ISBN 978-5-16-103017-2. —
URL: https:/new.znanium.com/catalog/product/1005911 (gata obparienusi: 19.12.2019). —
TeKCT : 5/1eKTPOHHBIM.

2. boppoBckuy, I A. ®dusnueckre OCHOBBI MaTeMaTWUYeCKOTrO MOJeIMpPOBAHUS :
yueOHUK M TIpPaKTUKyM Jyisi OakanaBpuata u MmaructpaTypbl / I'. A. Boppgosckuii, A. C.
Konpparees, A. Yoymepu. — 2-e u3p., ucnp. u gon. — Mocksa : M3parenscrBo FOpaur,
2019. — 319 c. — (bakanaBp u maructp. Akajgemuyeckuii Kypc). — ISBN 978-5-534-
05365-4. — Texkct : 3nektpoHHbldi / OBC FOpauit [caiit]. — URL: https://www.biblio-
online.ru/bcode/437069 (mata obparmenus: 19.12.2019).

3. Kocmaros, B. 1. Dnekrpuyeckuii puBog : yuebHoe rnocobue / B. M. KocmaTos ;
MI'TY. - [2-e u3g., moaroT. mo med. usg. 2012]. - Marnutoropck : MI'TY, 2014. - 1
s/eKTpoH. ont. auck (CD-ROM). - 3arn. ¢ Ttutyn. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=1360.pdf&show=dcatalogues/
1/1123813/1360.pdf&view=true (zmaTa obpamjerus: 14.05.2020). - MakpooObekT. - Tekcr :
3/71eKTPOHHbBIN. - CBeJieHus1 AOCTynHbI Takke Ha CD-ROM.

4. Kanpuenko, A. A. MaTteMaThueckrie MeTO/IbI B UH)KeHepHH : yueOHoe rocobue / A.
A. Kanbuenko, K. T'. [Tawenko ; MI'TY. - Marnuutoropck : MI'TY, 2017. - 1 s71eKTpoH. onT.
[IACK (CD-ROM). - 3ari. C TUTY/L. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2835.pdf&show=dcatalogues/
1/1133197/2835.pdf&view=true (mata obpamjerus: 04.10.2019). - MakpooObekT. - Tekcr :
3/71eKTPOHHbBIN. - CBeJieHus1 AOCTynHbI Takke Ha CD-ROM.

5. JlobanoB, A. U. MaTemaTnyeckoe MO/|e/TUPOBaHHE HeJIWHEWHBIX IIPOLECCOB :
yueOHUK [/151 akajieMruyeckoro OakamaBpuarta / A. U. Jlobanos, U. B. ITetpoB. — Mockea :
N3parensctBo FOpaitr, 2019. — 255 c. — (bakanasp. Akagemuueckuid Kypc). — ISBN 978-
5-9916-8897-0. — Tekcrt : snektpoHHbii // OBC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/437003 (mata obpamenus: 19.12.2019).

6. MopenvpoBaHve CHUCTeM U TIPOLIECCOB : Y4yeOHMK [/l  aKaZileMU4eCcKoro
OakanaBpuata / B. H. BoskoBa [u ap.] ; mog pepakuueit B. H. Bonkosoii, B. H. Ko3noa. —
Mockga : U3garensctBo FOpaiit, 2019. — 450 c. — (bakanaBp. AkajieMUueCKUil Kypc). —
ISBN 978-5-9916-7322-8. — Tekct : snekrtpoHHbld // OBC HOpaiit [caiit]. — URL:

https://www.biblio-online.ru/bcode/436458 (nata obpaijerus: 19.12.2019).
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https://magtu.informsystema.ru/uploader/fileUpload?name=3147.pdf&show=dcatalogues/1/1136470/3147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3147.pdf&show=dcatalogues/1/1136470/3147.pdf&view=true
https://www.biblio-online.ru/bcode/436458
https://www.biblio-online.ru/bcode/437003
https://www.biblio-online.ru/bcode/437003
https://magtu.informsystema.ru/uploader/fileUpload?name=2835.pdf&show=dcatalogues/1/1133197/2835.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2835.pdf&show=dcatalogues/1/1133197/2835.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1360.pdf&show=dcatalogues/1/1123813/1360.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1360.pdf&show=dcatalogues/1/1123813/1360.pdf&view=true
https://www.biblio-online.ru/bcode/437069
https://www.biblio-online.ru/bcode/437069
https://new.znanium.com/catalog/product/1005911
https://new.znanium.com/catalog/product/1042658

7. Open, E. H. HenpepriBHble MaTeMaTHueckue Mofenud : yuebHoe mocobue st
OakanaBpuata U Maructpatypel / E. H. Open, O. E. Open. — 2-e u3f., ucnp. U J0m. —
Mocksa : U3parensctBo FOpaut, 2019. — 120 c. — (bakanaBp u Maructp. AkaZileMUueCcKun
Kypc). — ISBN 978-5-534-08079-7. — Tekct : anektpoHHbld // OBC IOpait [caiT]. —
URL: https://www.biblio-online.ru/bcode/441839 (nata obpamjerus: 19.12.2019).

8. CaBenkoBa, H. Il. UucsieHHble MeTO/bl B MaTeMaTMYeCKOM MOJE/IMPOBaHUU :
yuebHoe mocobue / H. I1. CaBenkoBa, O. I'. [IpoBopoBa, A. FO. MokuH. — 2-e u3[., UCTIp.
u gorn. — Mocksa : UHO®PA-M, 2017. — 176 c. — (Bbiciiee obpa3oBanue: bakanaBpuar).
— ISBN 978-5-16-101124-9. — URL: https://new.znanium.com/catalog/product/774278
(marta obparmenus: 19.12.2019). — TeKcT : 37eKTPOHHbIMN

B) MeToanueckne yKa3aHHsA:

1. JluabkoB, C. A. MojenvpoBaHue B 3/IeKTPOTNpPHBO/ie : yueOHoe rocobue / C. A.
JIunbkoB, A. A. Paguonos ; MI'TY. - Marauroropck, 2010. - 83 c. : un., cxemsl, TabJI. -
TekcT : HermocpeACTBEeHHBIM.

r) [IporpammHoe oGecrieueHue u VIHTepHeT-pecypchbI:

IIporpammHoe obecnieueHue

Haumenosanue 110 Ne morosopa CpoK [1eiCTBUS JIUL[€H3UU
STATISTICA 1y 169.09 or 16.11.2009 Geccpouno
v.6(benopelk)
MS Office
2007(Benopetx) K-171-09 ot 18.10.2009 beccpouHo
MS Windows |y 171 09 or 18.10.2009 Geccpouno
7(Benopelk)
7Zip cBoOoiHO pacripocTtpansiemoe 10 beccpouHo
FAR Manager cBoboHO pacripocTtpaHsiemoe 10 beccpouHo
NI Mu@USlm K-68-08 ot 29.05.2008 OeccpouHo
Education
MathWorks
MathLab v 2014 K-89-14 or 08.12.2014 beccpouHo

IIpodeccuonanbHbIe 0a3bl JAHHBIX U MH()OPMAIHOHHbIE CIIPABOYHbIE CHCTEMBI
HasBaHue Kypca Ccolika

OnekTpoHHas 0a3a TMEpUOJUUECKUX W3JaHUH
East View Information Services, OOO
HanuonanbHas rH(bOpMaLMOHHO-
aHamuTAUYeckass cucrema —  Poccutickuii|URL: https://elibrary.ru/project_risc.asp
MHJIeKC HayyHoro 1utupoBanus (PMHII)
[MouckoBass cucrema Axagemuss Google
(Google Scholar)
WudopMmarivoHHass cuctema - EfnHOe OKHO
JoCTyna K UHQOPMALIMOHHBIM pecypcaM
Poccwuiickasi T'ocyznapcTBeHHast OubsmoTeka.
Karanoru

https://dlib.eastview.com/

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

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

https://www.rsl.ru/ru/4readers/catalogues/

16


https://new.znanium.com/catalog/product/774278
https://www.biblio-online.ru/bcode/441839

uM. I''1. HocoBa

OnekTpoHHBIE pecypchl Oubmmoteku MITY

http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcuteTcKkass UH(GOpMalMOHHast cUcTeMa

https://uisrussia.msu.ru

II0JTHOTEKCTOBAsI CIipaBOyHasg 0a3a JaHHbBIX

POCCHUd

MesxayHapogHast HayKOMeTpHuuecKast

pedepatiBHasi ¥  TIOJHOTeKCTOBast  Oas3a|http://webofscience.com
IAHHBIX HaVYHbIX U3gaHuil «Web of science»

MexyHapozHast pedepatrBHas u

http://scopus.com

9 MaTepua/IbHO-TeXHHYECKOe ofecrieueHre AUCIUTTHHBI:

MaTepI/IaJ'ILHO-TEXHI/ILIeCKOE obecrieuenue AWCHUITIMHBI BK/IFOUAeT:

Twurn u Ha3BaHUe dyJUTOPUHN

OcHaueHue ayJUTOpUU

Aypurtopusi AJisl TeKLUOHHBIX
3aHATUN

[ocka, My/IbTUMeUNHBIN TIPOEKTOP, SKPaH,
MyJIbTUMeUIHbIe Cpe/iCTBAa XpaHeHus, repejjaud U
Tipe/iCTaB/eHys MH(OPMALMY C BbIXO/IOM B
WHurepHeT

AynuTopus a1t 1abopaTopHBIX
3aHATUN

YHuBepcasbHble CTeH/Ibl, THCTPYMEHTHI,
riepcoHasbHble KOMIbIOTepk ¢ naketroM MS Office,
BBIXOZIOM B VIHTEpHeT U C JOCTYIIOM B /IEKTPOHHYO
nH(pOopMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy
YHUBEpCUTeTa

Aypautopuu Aijiss CaMOCTOSITe/TbHOM
pabOThI: KOMIBIOTEPHBIE K/IaCChI;
UUTA/IBLHBINA 3371 OUOIMOTeKU

[TepcoHanbHbIe KOMIBIOTEPHI ¢ TakeTroM MS Office,
BBIXOZIOM B VIHTEpHeT U C JOCTYIIOM B 3JIEKTPOHHYO
yH(popMalMOHHO-00pa3oBaTe/IbHYI0 Cpesy
YHUBEpCUTeTa

AynuTtopuu Ajisi TPYTITIOBLIX U
WHVBUAYaTbHbIX KOHCY/IbTalUM,
TEeKYIL[er0 KOHTPOJISL U
TPOMEKYTOUHOM aTTecTaluu

[TepcoHanbHbIe KOMITbIOTEPHI ¢ TTakeToM MS Office,
BBIXO/IOM B VIHTE€pPHET U C JOCTYIIOM B 3/IEKTPOHHYO
MH(pOPMaLIMOHHO-00pa30BaTe/IbHYI0 Cpesly
YHUBEpCUTEeTa

[MTomerttieHue [i7ist XpaHeHUs1 U
Npo¢UIaKTUUeCKOro
obcnyKuBaHUsS yueObHOTO
000pyoBaHus

CTenaxu /st XpaHeHust yueOHO-HarJISIIHBIX
nocobuii 1 yueOHO-MeTOJUUECKOU JJOKYMEeHTal[uH
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