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Cewmectp
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Ha Kypce>) Uroro
Henens 16

Bun 3ansarmit VI PIT vl PIl
Jlexmmm 32 32 32 32
JlaGopatopHsie 16 16 16 16
IIpakTnueckue 16 16 16 16
Wnas KoHTaKTHAs 0,65 (0,65 (0,65 [0,65
pabota
KoncynerupoBanue | 2 2 2 2
nepe. 3K3aMeHOM U
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Ha Kypce
Hroro 180 180 180 180
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PaguorexHu4ecKkux ycrpoicTs

[Iporokom o 20251 No

3aB. kadenpoi

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabowas mporpamma nepecMoTpeHa, 00cyxkIeHa U 0100peHa st
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Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucnonaenus B 2027-2028 yuyeOHOM roay Ha 3acedaHuu Kadbeapol

PaguorexHu4eckux ycrpoicTs

[Iporokom o 2027 1. Ne

3aB. xadempoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Ienbio OCBOCHHMS TUCIUIIIMHEI SBISICTCS IPHOOpeTeHNe 0a30BBIX 3HAHUHM U YMEHUH B cOOTBETCTBHU ¢ DenepabHbIM
TOCyJapCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM, (OPMHPOBAHUE Y CTYAECHTOB CHOCOOHOCTEH MCIONIB30BaHHS 3aKOHOB
1 METOJIOB €CTCCTBEHHBIX HAYK JIJIsl PEIICHUS 3a/1a4 HHKEHEPHOM IEATEILHOCTH, K CAMOCTOSATEILHOMY IIPOBEICHHUIO
9KCIEPHUMEHTAIBHBIX UCCIIEJOBaHNH, 00pa0OTKe M IPEACTABICHHUIO MTOTYICHHBIX TaHHBIX.

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OGPA3OBATEJIBHOU ITPOI'PAMMBI

ukn (pazmen) OII: | 51.B

2.1 | TpeGoBaHuS K MpeIBAPUTEIbLHOIl MOATOTOBKE 00YYaIOIIEerocs:

2.1.1| PagnoaBromarrka

2.1.2 | DnexrpoarHaMMKa U PACIPOCTPAHEHUE PaAUOBOJIH

2.1.3 | DnexrponpeobpasoBaTeabHbIC YCTPONUCTBA

2.1.4| OCHOBBI NIEKTPOHUKH

2.2 | JucummiinHbl (MOAYJIN) M NPAKTHKH, AJI51 KOTOPBIX OCBOEHHUE TAHHOH JUCHHILIMHBI (MOAYJIs1) HEOOXOIMMO KaK
npeAllecTBYIOLIee:

2.2.1 | KommiekcupoBaHue IpUEeMO-TIepeIaloNuX CUCTEM

2.2.2 | MHOTOKaHaIbHBIE IPUEMOIIEPEAAIOIINE CUCTEMBI

2.2.3| O6paboTka ay THOBHACONHPOPMAITUH

2.2.4| OnTuyeckre yCTpoHCTBa B PaIHOTEXHUKE

2.2.5| IIpoexrupoBanue GecipoBogHoi POA

2.2.6 | [IpoexrupoBaHue NpUEMOIIEPENAIOIINX CUCTEM

2.2.7| CBY npuemo-niepegaronye ycTpoicTaa

2.2.8 | CriyTHHKOBBIE PaAHONPUEMHBIE CUCTEMBbI

2.2.9| Cratucruueckas teopust PTC

2.2.10| Yerpoiictea [TOC

2.2.11 | becipoBoHbIE TEXHOJIOTUH MEepeAadH JaHHBIX

2.2.12 | BelnonHeHue ¥ 3aMIUTa BBITYCKHOHN KBATH(DUKAIHOHHON pabOTEI

2.2.13 | IlpepaunnoMHast IpaKThKa

2.2.14 | PagnoTeXHUYECKHE CUCTEMBI

2.2.15 | PacueTHO-KOHCTPYKTOpPCKas paboTa

2.2.16 | Yue6HO-HCcCIeI0BaTeIbCKast paboTta

2.2.17| Dnexrponutanue MoouiIbHOM POA

2.2.18 | DHeprocOeperarone TeXHOIOTUH B 6ecipoBogHOH POA

2.2.19| HUPC

3. KOMIIETEHIIMUA OBYYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUATLINHBI
(MOJYJIS)

IIK-1 : Cnioco0eH odecrieynTh peau3aluio TPeGOBaAaHUI TEXHUYECKOr0 3a/IaHNs HA POEKTHPOBAHME M OCYIIECTBJISATH
TeXHOJIOTHYeCKOe YIPaBJIeHUEe MPOLECcCOM CO3AAHUS PATHOYIEKTPOHHBIX CHCTEM U KOMILJIEKCOB

[IK-1 .1. BeinosiHgeT aHAIU3 TPeOOBAHMI TEXHUYECKOI'0 3a1aHN I pa3padoTku PyHKIHMOHAIbHBIX y3JI0B
Paau031eKTPOHHBIX CUCTEM H KOMILIEKCOB

3HaThL

METOJIMKH aHaK3a TPeOOBAHNH TEXHUYECKOTO 3aaHusl Ha pa3paboTKy (YHKIMOHATIBHBIX Y3JI0B PAIHOICKTPOHHBIX CHCTEM U
KOMILIEKCOB

YMmeTh

MPOBOJIUTH aHAIN3 TPEOOBAHHUI TEXHUYECKOTO 3aIaHusI

Baanernb

HaBBIKAMH aHAJIH3a MapaMeTPOB TEXHUIECKOTO 3aJaHus Ha Pa3pabOTKy PaaruodIeKTPOHHBIX CHCTEM H KOMILIEKCOB

B pe3yabTaTte 0ocBOeHUS JMCUMILIMHBI (MOYJI51) 00yUarOUIUiics 10/KeH

3.1|3unars:

3.1.1| - OCHOBHBIE METOJBI U CPEJICTBA IPOBEACHUS IKCIIEPUMEHTAIbHBIX UCCIIEJOBAHUM;

3.1.2 | - MeTORMKY NTPOBEICHHS HCCIICAOBAHIHA TAPaMETPOB M XapaKTEPHUCTUK y3JIOB, OJIOKOB PAaAHOTEXHUYIECKIX YCTPOUCTB U
CHUCTEM;

3.2| Ymern:

3.2.1| - BBIOHpATH CIIOCOOBI M CPEICTBA M3MEPEHU U TIPOBOINUTH SKCTIEPUMEHTATLHBIE CCIICIOBAHNUS;
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- IPOBOJUTH OLIEHOYHBIE PACUEThl XAPAKTEPUCTHUK JI€TANICH, y3JI0B U YCTPOUCTB PalUOTEXHUYECKUX CUCTEM;

3.3 Baagers:

3.3.1| - oOpaboTKy 1 peACTaBICHUS MOTYICHHBIX TAaHHBIX U OIICHKH NOTPEIIHOCTH Pe3yIbTaTOB U3MEPCHHI;

3.3.2| - npoBexeHus ucciIeI0BaHUS XapaKTePUCTUK PAAUOTEXHIUECKUX YCTPOHCTB U CUCTEM;

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIS)

Kon HaumenoBanmue pa3neiioB u Tem /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma

3aHATHSA Kypc M1 KOHTPOJIsI
Pazpnes 1. Yerpoiictea T'®@C

1.1 I'enepaTophl ¢ BHEITHUM B030YyxacHHeM /Tema/ 6 0

1.2 Pe3onancHsle nenu cormacoBanus. /JIex/ 6 2 IK-1.1-3 JI1.2J12.1
IK-1.1-y J12.2J13.1
IIK-1.1-B JI3.9

1.3 Ienu nuTaHus ¥ CMEIIEHUs B FeHEpaTopax. 6 2 IK-1.1-3 JI1.2J12.1
Knaccudumkanus neneii cormacoBanus ' BB u ux [K-1.1-y JI2.2J13.1
XapakrepucTHky. /Jlex/ IIK-1.1-B J3.9

1.4 Br160p TpaH3uCTOpA [UIS BBIXOJHOTO YCHUIUTEIS 6 1 IK-1.1-3 JI1.2J12.1
motHocTd (BYM) u pacueT nmapameTpoB €ro IK-1.1-y JI2.2J13.1
CXEMBI 3aMeIeHNsI. DHEPTeTHUECKUI pacyeT IIK-1.1-B JI3.9
BBIXOJTHOTO ycriuTenst MomHocTu /TIp/

1.5 HccnenoBanue pexXrMOB pabOTHI TPAaH3UCTOPHOTO 6 4 IK-1.1-3 JI1.2J12.1
YCHJIUTES] MOIITHOCTH. /JTab/ [K-1.1-y JI2.2J13.1

IK-1.1-B JI3.9
1.6 DHEPreTU4eCKUi pacyeT BHIXOJHOTO YCHUIIUTENS 6 1 [K-1.1-3 JI2.1
motHocTH /TTp/ IIK-1.1-Y JI2.2J13.1
IIK-1.1-B JI3.9
1.7 I'enepaTopsl ¢ BHEITHUM B030YyxaeHHeM. /Cp/ 6 8 IK-1.1-3 J12.1
IK-1 .1-y J12.2J13.1
IIK-1.1-B J3.9

1.8 CornacoBaHue TeHEPATOPOB C BHEITHIM 6 0
B030YIK/ICHHEM C OKOHEYHOU Harpy3koi. /Tema/

1.9 Knaccudukanus neneit coracoBanus 'BB u ux 6 4 IK-1.1-3 JI2.1
XapaKTepucTHKU. Pe3oHaHCHBIE Lienu IK-1.1-y JI2.2713.1
cornacoBanus. [IpocTas u ca0xkHask CXEMBI IIK-1.1-B J3.9
BbIxoz1a. HernepecTpanBaeMble MIHPOKOIIOIOCHBIE
nenu coracoBaHus. /JIex/

1.10 DNEKTPUYECKHI pacueT napaMeTpoB JIEMEHTOB 6 2 [K-1.1-3 JI2.1
nemnu cornacoBanus /I1p/ IIK-1.1-Y JI2.2J13.1

IIK-1.1-B JI3.9

1.11 HccenenoBanue Harpy304HbIX XapaKTePUCTHK 6 4 IK-1.1-3 JI2.1
TeHepaTopa ¢ BHEITHUM BO30Y)KICHHEM. [K-1.1-y JI2.2J13.1
Hccnenopanue ycuauTesst MOLHOCTH C IIK-1.1-B JI3.9
Pe30HaHCHOM 1IeTblo cornacoBanus. /J1ab/

1.12 DNeKTpUYECKUi pacueT KOJUIEKTOPHOH Lenu 6 2 [K-1 .1-3 J12.1
COIVIaCOBAaHUS C OKOHEUHOW Harpy3koi /ITp/ [K-1.1-y JI2.2J13.1

IIK-1.1-B JI3.9

1.13 HccnenoBanue 0THOKOHTYPHBIX aBTOTCHEPATOPOB 6 4 IK-1.1-3 J12.1
C mapaMeTpUUeCcKoi cTabminzanuei. IIK-1.1-Y JI2.2J13.1
HccnenoBanue aBTOreHEpaTOPOB € KBapLIEBOM [IK-1 .1-B JI3.9
crabnumm3zanmeit. /J1ab/

1.14 CornacoBaHue TeHEPATOPOB C BHEIIHUM 6 8 [K-1.1-3 JI1.2J12.1
BO30YKIIEHHEM C OKOHEYHOH Harpy3koi. /Cp/ IIK-1.1-Y J12.2J13.9

IIK-1.1-B

1.15 VYMHOXUTEIH U J€TUTENIN YaCTOTHI B 6 0
TeHEepaTOPHBIX ycTpoicTax. /Tema/

1.16 YMHOXXUTENN 4aCTOTHI HA OCHOBE TPEX MOJFOCHBIX 6 4 IK-1.1-3 JI1.2J12.1
aKTUBHBIX MPUOOpax. YMHOXKUTEIH 4aCTOTHI HA IK-1.1-y J12.2J13.1
BapakTopax W Bapukanax. /JIex/ TIK-1.1-B JI3.9

1.17 DHEPreTHYEeCKUd pacueT aKTUBHOTO YMHOXKHTEIIS 6 2 IK-1.1-3 JI1.2J12.1
gactotsl /TIp/ IK-1.1-Y J12.2J13.1

IIK-1.1-B JI3.9




1.18 VYMHOXKXHUTEIIH U JISTUTE]IM YaCTOTHI B 6 8 I1K-1 .1-3 JI1.2J12.1

reHepaTopHbIX ycTpoiicTBax. /Cp/ IK-1.1-y JI2.2713.1
IK-1.1-B JI3.9

1.19 CyMMUupOBaHHUE U JIeJICHUE MOIIIHOCTHU B 6 0
TeHepaTOPHBIX ycTpoiicTBax /Tema/

1.20 Henurenu yactotsl. CyMMHPOBaHHE MOITHOCTH 6 4 IK-1.1-3 JI1.2J12.1
reHeparopos. /JIex/ IK-1.1-y JI2.2J13.1

IK-1.1-B JI3.9

1.21 CocraBneHre cxeMbl M aHaJN3 CBOWCTB 6 2 [K-1.1-3 JI1.2J12.1
CyMMaTopa MOILIIHOCTH Ha OCHOBE JIByXTaKTHOTO IIK-1.1-Y JI2.2713.1
Kackasia Ha 6anmaHcHoM TpaH3ucrtope /Ip/ IIK-1 .1-B JI3.9

1.22 CyMMUpOBaHHUE U JIeJICHUE MOIIIHOCTH B 6 8 IK-1.1-3 JI1.2J12.1
TeHepaTOpHBIX ycTpoiicTax /Cp/ IK-1.1-y JI2.2713.1

IIK-1.1-B J3.9

1.23 Astorenepatopsl (Al') rapMoHHUECKUX 6 0
kosebanuii u crabmmm3anus 4acToThl. /Tema/

1.24 TpexToueyHble aBTOTEHEPATOPHI. 6 4 IK-1.1-3 JI1.2J12.1
[MapameTtprdeckast i KBapueBasi CTAOMITH3AIHS IK-1.1-y JI2.2713.1
ygactotel Al /Jlex/ IIK-1.1-B J3.9

1.25 Pa3paboTka 1 pacdeT aBTOreHeparopa 6 2 IK-1.1-3 JI1.2J12.1
ynpasisieMoro HanpspkerueM (I'YH). /TIp/ IK-1.1-y JI2.2J13.1

IK-1.1-B JI3.9

1.26 Astorenepartopsl (Al') rapMOHIYECKIX 6 8 [K-1.1-3 JI1.2J12.1

xonebaHuil u crabmmu3anus 9acToTsl. /Cp/ IIK-1.1-Y JI2.2J13.1
IIK-1.1-B JI3.9

1.27 Crabuiau3anys 4acToThl KoJIeOaHWH B JUaIa3oHe 6 0
gacToT. CHHTE3aTOpHI 4acTOThL. /Tema/

1.28 IMonstne cetkn gactor. CriocoOb! GOpMUPOBAHUS 6 4 IK-1.1-3 JI1.2712.1
CEeTKH 9acTOT. CHHTE3aTOPhI YACTOTHI NPSIMOTO U IIK-1.1-Y J12.2J13.1
KOCBEHHOTO BHI0B. MOIyJISLINSA, MOy IUPYIOIIUE TIK-1 .1-B JI13.9
CHTHAJIBI, THHAMUYECKIE MOAYIISIIHOHHBIE
XapakTepucTHKy. /Jlex/

1.29 Crabunu3alys 4acTOThl KOJIeOaHUi B IHana3oHe 6 11,3 IIK-1 .1-3 JI1.2712.1
yactoT. CHHTEe3aTOPhI YacToThl. /Cp/ TIK-1 .1-Y JI2.2J13.1

IK-1.1-B JI3.9

1.30 Mopaynsuus BBICOKOYaCTOTHBIX 6 0
xonebanuii. /Tema/

1.31 AMnnuTyaHas MOAYJIALMS. YIiIoBas 6 4 I1K-1 .1-3 JI1.2J12.1
Momysiust. /Jlex/ IK-1.1-y J12.2J13.1

IK-1.1-B JI3.9

1.32 OpHormonocHast MOAYJISILHS. AMIUTUTYIHO- 6 2 [K-1.1-3 JI1.2J12.1

HMITyJIbCHAS MOy Tarust. /JIex/ IIK-1.1-B JI2.2713.1
IK-1.1-y JI3.9

1.33 HccenenoBanue 4acTOTHOTO MOJTYJIATOpA Ha 6 4 IK-1.1-3 JI1.2J12.1
Bapukane. VccienoBanue 4acTOTHOIO MOJYJISITOpa IK-1.1-y JI2.2713.1
Ha peaKkTUBHOM TpaH3ucrtope. /J1ab/ IIK-1.1-B JI3.9

1.34 Mopynsanus BBICOKOYacTOTHBIX koiebanuil. /Cp/ 6 10 IK-1.1-3 JI1.2J12.1

IK-1.1-y J12.2J13.1
IK-1.1-B JI3.9
1.35 VYerpotictea ['®C /KITKP/ 6 15,7 IK-1.1-3 JI1.2712.1
[K-1.1-y JI2.1J13.1
IIK-1.1-B JI3.1J13.2
JI3.4J13.5

1.36 CTpyKTypHBIE CXEMBI IIEPEJATIMKOB PA3IUYHOTO 6 0
HasHadeHus [Ipobnema ycToiauBOCTH
TeHepaTopHBIX ycTpoiicT /Tema/

1.37 CTpyKTypHBIE CXEMBI IEPEJaTIMKOB PA3TUYHOTO 6 2 IK-1.1-3 JI1.2J12.1
HaszHaueHus /Jlex/ IK-1.1-y JI2.2713.1

IK-1.1-B JI3.9

1.38 Pa3paboTka u pacueT CTpyKTYpHOUH CXeMBbI 6 4 [K-1.1-3 JI1.2J12.1
TeHEePaTOPHOIO TPaKTa pagronepeaTurKa, IK-1.1-y JI2.2J13.1
COCTaBJICHUE MPUHIIUITHAIBHBIX CXEM [IK-1 .1-B JI3.9
Kackanos. /IIp/




1.39 CTpyKTypHBIE CXEMBI IepeIaTINKOB Pa3INIHOTO 6 10 IK-1.1-3 JI1.2J12.1
HaszHaueHus [IpobiieMa yCTOHUHNBOCTH [K-1.1-y JI2.2J13.1
TeHepaTOpHBIX ycTpoiicTs /Cp/ IIK-1.1-B JI3.9
1.40 YerpotictBa [DC /Ox3amen/ 6 26,35 | TIK-1.1-3 JI1.2712.1
IK-1.1-y J2.1

IIK-1.1-B J12.2J13.1

JI3.1J13.2

JI3.4 J13.5

1.41 CrpyxrypHble cxeMbl nepeaaraukos /MKP/ 6 0,65 IK-1 .1-3 JI1.2J12.1
IK-1.1-y 2.1

IK-1.1-B J12.2J13.1

JI3.2J713.4
JI3.5

1.42 KOHCYNbTalus nepea sx3amenom /Kuc/ 6 2 IK-1.1-3 JI1.2J12.1
IK-1.1-y J12.1

IK-1.1-B JI2.2713.1

JI3.1J13.3

JI3.6 J13.7
JI3.8

5. OHEHOYHBIE MATEPHAJIBI ITO TUCHUIIVIMHE (MOAYJIIO)

[IK-2: CiocoGeH MpoBOAUTE HCCIICIOBAHNE MOJCPHU3HPYEMBIX (PyHKIIMOHAIBHBIX Y3JI0B OOPTOBOH ammaparypbl KOCMHYIECKIX
anmnapaToB

ITK-2.1: BEIMOJHAET pacyeT AIEKTPUISCKIX PEKUMOB KOMITOHCHTHO!H 0a3bl OOPTOBOII anmapaTypbl KOCMUYECKUX alapaToB
[IK-2.2: TIpoBoANT U3MEPEHUS PEXKUMOB pabOTHI IIEMEHTOB OOPTOBOH ammapaTypsl KOCMHYECKUX allapaToB

[IK-5: CnocoGeH mpoBOAUTE pacueTsl A pa3paboTKu (PyHKIIMOHANBHBIX Y3J0B OOPTOBOH ammaparypbl KOCMHYECKHIX allapaToB
ITK-5.1: Ananu3upyet BXOAHbIC JaHHBIC JUIS BBIIOJIHEHHS PAacYeTOB IPH pa3paboTKe GpyHKIMOHAIBHBIX y3JI0B OOPTOBOH
ammapaTypsl KOCMHYECKUX alapaToB

[1K-5.2: TIpoBoanT pacueTs! aeTanei, (yHKINOHATBHBIX Y3JI0B, MEKTPHUYESCKIX PEXKUMOB OOPTOBOH armaparypbl KOCMHYIECKIX
anmnapaToB MO 3MEKTPHUYECKUM U TEXHOIOTHYECKHM apaMeTpaM

Bompocs! k 3aueTy 1Mo AUCIHIUINHE

1. OcHOBHBIE TEXHHUYECKUE XaPAKTEPHCTHKI PATUONEPEIaTIUKOB.

2. ¥Y311bl 11 GJIOKM TEHEPATOPHBIX YCTPOUCTB. VX Ha3HaueHue n 0003HaYEHHs B CXeMax.

3. I'eneparopsl. [lonstie reneparopa. I'eHeparops! ¢ BHenHUM Bo30yxneHneM (I'BB). Ocnosrere e ' BB. Texandeckue
napameTpsl I'BB.

4. Knaccel pabotel ' BB. Kpatkasi cpaBHUTENIbHAs OLICHKA KJIACCOB PabOTHI.

5.Cratndeckue XapakTepUCTUKH aKTUBHBIX dNieMeHTOB [ BB (TpanzuctopoB). [TapaMeTphl CTATHYSCKUX XapaKTEPUCTHK
TPaH3HCTOPOB.

6.AnmpokcuMarys craTndeckux xapakrepuctuk AD. Ee HazHauenue. [TpaBuno amnpokcumanuu. OcHOBHOE ypaBHeHHe AD.
7.YpaBHeHue reneparopa. [IoHsaTHE TMHAMHYECKUX XapaKTepUCTHK. JJMHaMUYeCKie XapaKTepUCTUKH B IPOXOJHOM U BEIXOAHOM
cucTeMax KoopauHaT. Pexwumsl padotsl I'BB.

8. Harpy3ounste xapaxrepuctuxu [ BB. Pexomennanuu mo Ber6opy pexuma pabotst 'BB.

9. llenu nutanus AD Mo BEIXOJHOMY AEKTpory. HazHaueHHe NONOIHUTENBHBIX IEMEHTOB B HETSIX MUTAaHUA U PEKOMEHIAINUH 10
UX BBIOODY.

10. llenu nonauy cMeIEHUS Ha YIIPABJSIOIIUE IEKTPOAbl. Buabl cMeleHni 1 peKOMEHIAUU 110 UX HCIIOJIb30BAHUIO.
Ha3znaueHune 1OMOTHUTEIBHBIX YIEMEHTOB B IETIAX MUTAHUSA U PEKOMEHIAIUH [0 UX BBIOODY.

11. YacToTHbIE CBOIICTBAa TPAaH3UCTOPOB. DIEKTPHUECKAs CXEMA 3aMEILEHHs TPAH3UCTOPOB. I paHUUHBIE YaCTOTHI.

12. Ileru cornacoBanus [ BB, nx HazHaueHue u kiaccudukarms. CpaBHUTEIbHAS OIICHKA Pa3IMIHBIX IETICH COTIacOBAHUSI.
OcHoOBHBIE TpeOOBaHMS K IIETISIM COITIACOBAHMS.

13. PezonancHsle 1ienu cortacoBanus. Ux noctouHcTsa v HepoctaTk. O6nacTu npuMeHeHus. AHaJIU3 IPOCTOM CXeMbI BBIXO/A.
14. Pe3oHaHCHBIE IENH COMTIACOBaHMs. AHAIIN3 CI0KHON CXEMBI BBIXOJA.

15. IlIupokomnosocHBIe e cormacoBanus. X KiaccuduKkarys, JOCTOMHCTBA U HeocTaTku. L{enu cormacoBanus Ha OCHOBE
MOJIOCOBBIX (pUIBTPOB ¢ MpeodpasoBanreM HopToHa.

16. ®HY - tpanchopMaTopsl.

17. Tparcdopmarops! «amuaHas tuaus (TJI). Korctpykrusaas peanusanus TJJL. JlocTomHCTBA M HETOCTATKY.

18.Crioco6s! 1 paBuina ooseauHeHns TIJL

19. CymmupoBanue 1 AejieHue MOIIHOCTH B TeHEPaTOPHBIX ycTporcTBax. Criocodsl cymmupoBanusa. O0benunenue AD B ['BB.
TpeboBanus k AD. [ToHsTHE KaXKyIIEerocst CONPOTUBICHUSL.

20. Crioco0bl CyMMHPOBaHHsI MOIITHOCTH HeCKOJIbKUX [ BB.

21. MocToBoO IPHUHIMII CyMMHPOBaHUS U AeTeHUs MouHocTeil. Ero mocrouncTBa u Hepoctatku. 22. CyMMHUPYIOLIHE U JeIIsIue
MmocTbl Ha LCR anemenrax. JlocCTOMHCTBA U HEIOCTATKH MOCTOB.

23. Cymmupyromue u aensmue Moctsl Ha T/IJI. JlocTonHCTBa M HEJOCTATKH MOCTOB.

24. Cymmupyromue u aessimme Moctsl YBY 1 CBY Ha MOTOCKOBBIX JHHUSAX. JJOCTOMHCTBA U HETOCTATKA MOCTOB.

25. KBagpatypable MOCTHL. VX 1OCTOMHCTBA M 0COOEHHOCTH MCIIOJIB30BAHUSI.




26.ABtorenepatopsl (AlN). Knaccudukarus AI'. OcroBHble TpeGoBanus k Al'. bananc aMmuinTyn u a3 yCTaHOBUBILETOCS peKUMa
B 000011eHHON cxeMe AT .

27. ABToreHepaTopHl TapMOHNYECKHX KoneOanuii. [Ipocreiimme (TpexToueunsie) cxemsl Al. IIpaBrito cocTaBIeHHS TPEXTOUCTHBIX
cxeM. Bapuantel Tpexroueunsix cxem Al

28. Cxema Al ¢ eMKOCTHOI 0OpaTHOH CBA3BIO.

29. Cxemsl AT ¢ aBTOTpaHCcHOpPMATOPHOIH 0OPATHOM CBS3BIO.

30. Cxemsl AT ¢ TpaHC(OpPMATOPHOIT 0OpPATHOM CBSI3BIO.

31. bananc ¢a3 u ammuty B TpextodedHoi cxeme Al I'padudeckoe pemerne ypaBHeHus 6ananca ¢a3. Hacrora renepannu Al
32. [ToHsTHs HECTAOWILHOCTH YacTOThI aBTOKOIe0aHui. CymHOCTh NapamMeTpuueckoil cradbummusanmu Al [Ipumep cxemHol
peanmzanuu Al ¢ mapaMeTpUIecKoi CTaOITU3aIeH.

33. KBaprnesas crabmnu3anus. KBapi u ero cBoiicta. KBapriesbie pe3oHaTOpbl. DKBUBAJICHTHASA CXeMa KBapLIEBOTO PE30HATOPA.
[TapameTps! KBapLieBOTO PEe30HATOPA.

34. CriocoObl MCIIONIB30BaHMS KBapIEeBbIX pe30HaTopoB B Al'. Ocuumnstopasie cxembl Al'. JIOCTOMHCTBA U HEJOCTATKH
ocumIATOpHBIX cxeM Al'. Ilpumep cxeMHOH peanu3anuu.

35. Cnoco6sI BKITIOUeHUs kBapueBoro pe3onaropa B AI'. Cxemsl AT ¢ kBapuem B rienu OC. JlocTonHCTBa 1 HeAOCTAaTKH cxeM Al ¢
kBapueM B 1enu OC. IIpumep cxeMHON peanusanuu.

36. CuHTEe3aTOPHI YacTOTH. MeTOBI TOCTPOSHHS CHHTE3aTOpoB. CHHTE3aTOPHI MPSIMOTO CHHTE3a.

37. CuHTe3aTops! 4acTOTH. MeTo bl MOCTPOSHHS CHHTE3aTopoB. CHHTE3aTOPB! 0OPATHOTO CHHTE3A.

38. Moaymsiuus, CyIHOCTh MOAYJISIIUY U €€ pa3HOBUAHOCTH. CIIeKTphl MOAYJIMPOBaHHBIX Kojebanuii. ITonoca yactor BY curnana
IPU pasHbIX BUAAX MOMYJIALMN.

39. Moaynupyromye curainsl. [TapamMeTpbl MOy IUPYIOIUX CUTHANIOB U UX CBsI3b ¢ napameTpamu BU curnana.

40AmMmutyaHas mogynsius. Ee pasnoBugnoctu. Crexrp curaana ¢ AM. Crioco0s! ocymecTBineHust AM. AMIIIUTYIHbIE
MOIYJIATOPBIL.

41. Yrnosas mogymsms. Ee pasHoBuaaoctH. Ciextp curaana ¢ YM. Croco0s! ocyniecTBieHus YM.

42. YacrotHas moxyisinus. Crioco0s! ocymectBieHns UM. YacToTHble MOy IaTOpEl. CTaTHYeCcKast MOIYJIAIIMOHHAS
XapaKTepHCTHKAa YaCTOTHOTO MOAYJIATOpa Ha BapuKare. [Ipumeps! cXeMHOH peann3aliy 4acCTOTHBIX MOIYISITOPOB C BAPUKAIIOM.
43. Yacrornas momysinust. Crioco6sl ocymectinenust YM. HactoTHble MomynsaTopbl. CTaTHdecKast MOLYIALMOHHAS
XapaKTepHCTHKA YaCTOTHOTO MOAYJIATOpa Ha PEaKTHBHOM TpaH3ucTope. [IpnMepsl cXxeMHOH peann3aniy YaCTOTHBIX MOAYJISITOPOB
C PEaKTHBHBIM TPaH3HCTOPOM.

44. dazoBas moxysinus. Criocoos! ocymectBienss @M. dazosbie MoxyaTopsl. CTaTHUECKast MOAYIALMOHHAS XapaKTEPUCTHKA.
ITpumeps! cxeMHOH peanr3anun (pa30BEIX MOTYIISTOPOB.

45. OpnomnonocHas Moxyisanus. Ee pasHoBunHOCTH. Criekrp curHanma ¢ OM. Crioco0s! (opMUpOBaHHS OJHOIIOIOCHOTO CUTHANA.
46. Ycunenue curHanos ¢ AM u OM. BeiGop pexnma paboThl KacKaI0B.

49. YMHOXHTEIHN YacTOThI, X Ha3HaueHHe. CrocoObl MOCTPOCHNS YMHOXKHUTEIEH yacToThl. Kitace paboThl yMHOXHTEIEH YaCTOTHI.
‘YMHOXWTEITH 4acTOTHI Ha TPAaH3UCTOpaX, BapaKTOpPax M BapHKarax.

50.PagunonmMmnynscHas Moxysinus. Crekrp paguoumiryisca. CiocoOs! OCYIIECTBICHUS UMITYILCHOM MOAYJISIIMU B TeHEpaTopax.
NMmynbcHBIE MOIYIISITOPBI IPH paboTe ¢ OOJIBIIONH CKBaXKHOCTBIO.

KoHTpobHbEIE BOIIPOCH! AT OLEHKH C(hOPMHUPOBAHHOCTH KOMITCTEHITHH

. Copmynupyiite moHsTHE TeHEpATOpa C BHEIIHUM Bo30yxaeHueMm (I'BB).

. IlosicHuTe, MoueMy B BBIXOJHBIX YCHIUTENAX MolIHOCTH (BYM) npeanoyrenue otaaeTcss HEMMHEHHOMY Ki1accy pabOTBhI.

. IloscHuTe, KakoW 1I€JIbI0 MPOBOAUTCS ANIPOKCUMALIUSA CTATUYECKUX XapaKTEPUCTHK aKTUBHBIX d1eMeHToB [’ BB.

. Ilepeuncnure, B KakuX pekUMax MoryT pabotats ' BB.

. JlaiiTe noHsTHe Harpy304HbIX Xapakrepuctik [ BB, 1 kakyto HHPOpPMAIMIO MOXKHO U3 HUX HOJIYYHUTb.

. Kakyto 3amauy BeINONIHAOT 1iemnu coriacoBanusi B ' BB.

. Ilepeuncnure, TOCTOMHCTBA U HEJOCTATKN PE30HAHCHBIX U HE MEPECTPANBAEMBIX (IIMPOKOMOIOCHBIX) IIETICH COrTacoBaHuSI.
. IlosicHuTe, MoueMy yCUIMTENIbHbIE CIOCOOHOCTH TPAH3UCTOPOB IO TOKY C POCTOM paboueil YaCTOThI yMEHBIIAFOTCSL.

. IlosicHuTe, ¢ KaKkoi LEBI0 B IMPOKONONOCHBIX I BB rcnonb3yroTes nenyu KoppeKuu.

10. TlosicHuTE, KaKue 3aja4uy PeIIaoT B TCHEPATOPHON TEXHUKE YCTPOHCTBA CyMMHPOBAHHUS U JEICHHS MOIIHOCTH.

11. TTosicHUTe, KAKUMH JOCTOMHCTBAMH U HEJOCTATKAMHU 00Iaal0T MOCTOBBIE CIIOCOOBI CYMMHPOBAHUS U EIE€HUS MOIIHOCTH.
12. Tosicaute, B ueM orinune [' BB — ycunurenst u 'BB - yMHOXUTESI 4aCTOTHI.

13. TTosicHUTE, KaKue YCTPOICTBA HA3bIBAIOT aBTOreHepaTopamMu (Al') U B 4eM 0COOCHHOCTh TPEXTOUCHHBIX aBTOTEHEPATOPOB.
14. Tlosicaure moHATHA OanaHca (a3 ¥ aMIUIHTY]] ycTaHOBUBIIETocs pexknMa Al Kaxue TpeGoBaHMS HEOOXOIUMO BBITIOIHUTE JUIS
obecrnieueHus ycnoBus camoBo30yxxaenus Al

15. [TosicHnTe, Kak OLEHUBACTCS HECTAOMIBHOCT YacTOThI A, ¥ UTO MOHMMAIOT MO MapaMeTPUIECKOH cTabMIM3alneH.

16. Kaknmu 1oCTOMHCTBAMH 1 HEJJOCTATKaMK 00JagaeT kapienas cradmim3anns Al

17. TosicHUTe OHATHE CHHTE3aTOPa YaCTOTHL. B deM OTINUMS CHHTE3aTOPOB MIPSIMOTO U 0OPaTHOTO CHHTE30B.

18. Jlaiite moHsaTHE MOAYIALMHU U ee Henu. Kakue crnoco6bl MOLYIAUH HCIOAB3YIOTCS B PAAUOTEXHHKE.

19. B 4eM COCTOSIT TOCTOMHCTBA M HEJIOCTATKU aMILTUTYTHOH Moxysamu (AM).

IMepeunciure, KAKUMH CIIOCOOAMH MOXKHO OCYIIEeCTBUTE AM.

20. Kaxoii Bua Moy IsILIMK HOCUT Ha3BaHME YIoBoi. Kakue cyniecTByOT crocoObl YIIIOBOH MOMYIISIIUH.

21. B 4eM JOCTOMHCTBA M HEIOCTATKH YIJIOBOM MOAYJISILIMK B CPABHEHUIO C aMILIUTYIHOH. [lepeunciiure criocoOb! OCTPOSHHS
YaCTOTHBIX MOJYJISITOPOB.

22. B uem oTnuyne 4acTOTHOH U (pa30Boi Moaymsnuu. Kakumu JOCTOMHCTBAME U HEJOCTaTKaMM 00afaeT a3oBas MOMYIISINS B
CpaBHEHHUHM C YACTOTHON MOIYJISILUEH.

23. Ilepeunciure crrocoOB! MOCTPOSHUS (ha30BEIX MOIYIISTOPOB.

24. Jaitre nousitre onHomnonocHoi Moxyisinuu (OM). Kakue Bunst OM HCTIONB3YIOTCS B PAJHOTEXHHUKE.

25. Ilepeuncnute, ciocoObl (OPMHUPOBAHUS OJHOIMOIIOCHOTO curHana. Kakomy crocody oTnaeTcs npeanouTeHue.
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26. IToueMy OJHOTIONOCHBIH CUTHAII peKOMEHAyeTCsl (JOpMHUPOBATH HA MAJIOM YPOBHE MOIIIHOCTH.

27. Kakue HpO6J’ICMLI BO3HHUKAIOT IIPHU YCUJIICHUW OAHOIIOJIOCHOI'O CMIrHajla U B YEM OHH IIPOSABJIAIOTCS.

28. JlafiTe IOHATHE aMIDTUTYIHO-UMITYIbCHOM Monysain (AIM), B 4eM ee TOCTOMHCTBA W HEJJOCTATKH.

29. Kaxne 0co6eHHOCTH OCTPOEHUS paauonepeaaTdnkoB ¢ AVIM npu GONbIIOH CKBaXKHOCTH PaHONMITYIbCOB.
30. IIpuBeauTe CTPYKTYPHYIO CXEMy IIOCTPOSHHS paAuoIepeaTinKa ¢ yIII0BOI MOAyAIel 1 NOsSCHUTE Ha3HAaYEHHUE ee
COCTaBHBIX YacTeil.

6. YA EBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJISA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHasi IMTEpaTypa

Ne ABTODBI, COCTABUTENH 3arnaBue WznarensctBo, | KommuectBo/
ToJ Ha3BaHHUE
3bC
JI1.1 |Ilog Panmonepenatomue ycrpoicTsa : Yued. 11 By30B M.:Paguo u 5-256-00760-
pen.laxrunbasna CBs13b, 1990, 2,1
B.B. 432c.
6.1.2. JlononHUTeILHAS JUTEpPaTypa
Ne ABTODBI, COCTABUTENH 3arnaBue WznarensctBo, | KommuectBo/
ToJ Ha3BaHHUE
3bC
JI2.1 |KpecrosILA., YerpoiicTBa reHepupoBaHUS U (POPMHUPOBAHUS PATHOCUTHATIOB : Pszanb: PULL ,

Bormanos A.C., MeTtonuueckue yKka3aHHs PI'PTY, 2013, https://elib.rsr

Bacuinwes E.B., eu.ru/ebs/dow

Konecuukos C.1., nload/2291

Osepan C.IL

JI2.2 |Ilox pen.KpectoBa YerpoiicTBa reHepupOBaHUs U HOPMUPOBAHUS PAAUOCUTHAIIOB : Pazanb, 1999, |, 1

IL.A.;PTPTA MeToa.yka3.x 1ab.padboTam 36¢.

JI2.3 | Kpecros ILA., IMpoexTrpoBaHue paguoNepearoNIiX yCTPOUCTB : yueo. Mocksa: 978-5-907228

Bacunwes E.B. rmocobue KYPC, 2020, -81-8, 1

181c.; mpu.
6.1.3. MeTonnueckue pa3padoTku
Ne ABTODBI, COCTABUTENH 3arnaBue WznarensctBo, | KommuectBo/
ToJ Ha3BaHHUE
3bC
JI3.1 |bormanos A.C., YerpoiicTBa reHepupoBaHUS U (POPMHUPOBAHUS PATHOCUTHATIOB : Pszanb: PULL ,

Bacunses E.B., MeTtonuueckue yKka3aHHs PI'PTY, 2019, https://elib.rsr

Konecuukos C.B., eu.ru/ebs/dow

Kpecros I1.A., Ozepan nload/2082

CIL

JI3.2 | Kpecros IL.A. ABTOrEeHEpaTopsl ¥ CTAOMIIN3AIS YACTOTHI KOJIeOaHHi Pszann: PUL] ,
MeToandeckue yKka3aHus PI'PTY, 2007, | https://elib.rsr
eu.ru/ebs/dow
nload/2292
JI3.3 | Kpecros ILA., Pacuer aBroreHeparopa rapMOHHYIECKHIX KoJIeOaHUI : Pszanb: PULL ,

IpubsuioBa H.M. MeTtonuueckue yKa3aHus PI'PTY, 2009, | https://elib.rsr
eu.ru/ebs/dow
nload/2294

JI3.4 |KpectoBI1.A., [Tepenatuuk cBsi3HOM panuoctanuuu. Y.1 : Meroanueckue Psizanb: PUL] ,
Bacunbses E.B. yYKa3aHUs PI'PTY, 2012, https://elib.rsr

eu.ru/ebs/dow
nload/2295




No ABTOpBI, COCTaBUTEIH 3amniaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHUC
3bC
JI3.5 |KpectoBIL.A., PacueT reHeparopa ¢ BHCIIHIM BO30YKICHHEM : Pszanb, 1990, , 1
Ipu6suosa H.M. MeTon.ykazaHust 24 c.
JI3.6 |Kpecros IL.A. KypcoBoe npoekrupoBanue no JucUUIUIiHaM: " YeTpoiicTBa Ps3zanb, 2003, |, 1
TeHEPHUPOBAHUS U POPMUPOBAHHS PATHOCUTHATIOB"," YCTpOiicTBa 16c.
npuema 1 00padotku curHanoB" : MeTon.ykas.
JI3.7 |Kpecros IL.A. ABTOTEHEPATOPHI TApMOHUYECKIX KoJeOanuii : MeTom.yka3.x Pszans, 2003, , 1
nab.padote N4 12c.
JI3.8 | Kpectos I1.A. YacToTHBIE MOAYJIATOPHI : MeToa.yka3.k 1ab.padote N6 Psizanb, 2003, , 1
12c¢.
JI3.9 | IIpu6sutioBa H.M., VYerpoiicTBa reHeprpOBaHus U (OPMHUPOBAHUS PATHOCUTHAJIOB ! Psizanb, 2004, , 1
KpectoB IT.A., MerToa.yka3.x 1ab.padoTam 32c.
Cyxopyxos B.H.,
Bacunses E.B.
JI3.10 | bormanos A.C., YerpoiicTBa reHepupOBaHUs U HOPMUPOBAHUS PAAUOCUTHAIIOB : Pa3zanb, 2019, |, 1
Bacunwes E.B., METOJI. yKa3. Kk 1a0. pabotam 132c.
Konecunkos C.B.,
Kpecros I1.A., Ozepan
C.IL

6.3 IlepeyeHb MPOrpaMMHOIo odecrevyeHusi 1 HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHnb JIMIIEH3HOHHOTO M CBODOTHO PACHPOCTPAHAEMOro NPOrpaMMHOro odecne4eHusi, B TOM YucIe
0Te4eCTBEHHOT0 MPOM3BOACTBA

HaumeHnoBanue Onucanue

Kaspersky Endpoint Security Kommepueckast nmunieH3us

LibreOffice Csob6oanoe I10

OpenOffice Csob6ognoe I10

Firefox Caoboanoe I10

Pactpossrit rpaduaecknit pegakrop GIMP Csoboxgnoe I10

Mozilla CB00OOIHO pacmpoCTpaHsIeMoe MPOTpaMMHOE 00eCTIeUeHHE MO JINTICH3USIMH
Omnepannonnas cucrema Ubuntu Csoboxgnoe I10

Omnepanmonnas cucrema Ubuntu Linux Csoboxgnoe I10

Micro-Cap Kommepueckas nuneHs3ust

6.3.2 Ilepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

408 mabopaTopHBIii KOpiyc. ydeOHas JabopaTtopusi, OCHAIleHHas JaObopaTOpHBIM OOOpPYAOBaHUEM, IS TPOBEACHUS
71a00paTOPHBIX PabOT YueOHO-1a00paTOpPHBIE CTEHABI MO AIEKTPONHTAHUIO;
bnoxu nuranus b5-7 — 4 mr,

b5-8 — 2 m;
1 Mynstumetpst M-830B — 4 mir,
M-838 — 10 1T,

Boasr™merp B7-27 — 3 wT;
Ocmmutorpadst AKUTT-4122/2V — 4 mr, C1-65 — 4 mir
IIK P5B - 4 it




413 nabopaTopHbBI KOpIyC. TMOMEIIEHHE ISl CaMOCTOSITENbHOM paboThl OOydYarolIMXCsl, JEKIMOHHAS ayIUTOpPHS
CrienmanusupoBanHas Mmebenb (70 mocajoYHbIX MeCT), MAaTHUTHO-MapKepHasl T0CKa, SKPaH.

Mynetume nuitaeiit npoekrop (NEC)

I1K: Intel Core 2 duo /2Gb — 1 wr

B03MOXHOCTh TMOAKTIOUCHHST K ceTH VIHTepHeT W o0ecreyeHHeM JOCTyna B JJCKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBaTensHyIo cpexy PTPTY

414 naGopatopHblii Kopmyc. ydeOHas Jaboparopusi, OCHaIleHHass JabopaTOpHBIM OOOpYAOBaHWEM, A TPOBEACHUS
J1abopaTopHBIX paboT YueGHO-1abopaTopHbIE CTEHIBI 0 PAAMONEPEAlOINM YCTPOHCTBAM CO CMEHHBIMHU ITaHEIISIMH;
Amnanuzarop cnekrpa C4-49 — 1 it

BonermeTp BY-15 — 17 wr;

I'eneparop curnanos ['3-109 — 10 wrt ;

Hesuometp C3-1 — 1 w;

3 Ocmmutorpag DSO-X 2002A — 8 mr,  C1-55 — 8 mir,

C1-75 -1 mT;
Yacroromepsr Y3-33 — 8 mi,
Y3-34A — 1 m,
Y3-35A — 1 m;

Pagnocrannusa «JIen-b» — 2 mt;
Pamgmocranus P113 — 1 mr

8. METOAUYECKHUE MATEPHAJIBI 11O JUCIHUIIJIMHE (MOAYJIIO)

1. KypcoBoe mpoeKTHpOoBaHHe M0 AUCHUIIMHAM: YCTPOWCTBA TEHEPUPOBAHUA U (POPMUPOBAHUS PATHOCUTHAIOB, YCTpOiicTBa
nmprueMa 1 00pabOTKH CHUTHATIOB: MeToauueckue yka3anus / Ps3an. roc. paanotexH. akaj.; Coct. [1.A. KpectoB. Pa3ans, 2003. 16
¢.,Ne3502.

2. [lepenaTuuk CBA3HOW PaguOCTaHIINK: MeToAnYecKoe mocooue. Yacts 1 / Psa3an. roc. paguotexH. yH-T; cocT. [1.A. Kpecros, E.B.
Bacunwes, Pssann: PI'PTY, 2012. 80 c.

3. IlepenaTamk CBA3HOM pagroCTaHIUMK: MeToaIdeckoe ocooue. Yacts 2 / Psi3aH. roc. pagnoTexH. yH-T; cocT. [1.A. Kpectos, E.B.
Bacunwes, Pszans: PIPTY, 2014. 80 c.

4. YcTpoiicTBa TeHEpHPOBaHUS U (POPMUPOBAHUS PAAUOCUTHAIIOB: METOANYECKHE YKa3aHUs K 1a00paTopHbIM paboTam / Ps3aH.
TOoC. paAoOTeXH. YH-T.; cocT.: A.C.bornanos, E.B.Bacunwes; C.1. Konecnukos, I1.A.Kpectos, C.I1. O3epan; nmox pexn.

IT.A KpectoBa. Pa3ans, 2013. 120 c. Ne4704.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

®re0y BO "PrPTY", PIPTY, MapwwuH tOpuit Hukonaesuy, 3aBeaytowmii kadeapoi 24.10.26 14:47 MpocTas noanucb
PTY (MSK)
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