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Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouwas mporpamma nepecMoTpeHa, 00cykIeHa 1 0100peHa st
ucroaaeHus B 2025-2026 yueOHOM roay Ha 3aceaHuy Kadeapol
PangnorexHu4eckux ycTpoiicT

[Iporokom o 20251 No

3aB. xadempoit

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas nmporpaMma repecMoTpeHa, 00CykIeHa u 0J00peHa JIIst
ucnonHenus B 2026-2027 yuyeOHOM Toy Ha 3aceqaHuu Kadeapbl
PaguorexHu4ecKkux ycrpoicTs

[Iporokom o 2026 . No

3aB. kadenpoi

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabowas mporpamma nepecMoTpeHa, 00cyxkIeHa U 0100peHa st
ucroaaenus B 2027-2028 yueOHOM roay Ha 3aceaHuU Kadeapbl
PagmorexHu4yeckux ycTpoiicTB

[Iporokom o 2027 1. No

3aB. xadempoit

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucnonHeHus B 2028-2029 yueOHOM 1oy Ha 3aceaHuu Kadepbl

PaguorexHu4eckux ycrpoicTs

[Iporokom o 2028 . 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 OBPA3OBATEJIBHOU ITPOI'PAMMBI

ukn (pazmen) OII: | 51.B

21

TpeOoBaHus K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aI0IIErocs:

2.1.1

PannoaBTomaTtrka

2.1.2

DJeKTpoaUHAMUKA U PACHPOCTPAHEHNE PAIHOBOIH

2.13

Dnekrponpeodpa3oBaTeIbHBIE YCTPOHCTBA

2.14

OCHOBBI MEKTPOHUKU

2.2

JducuuniauHbl (MOAYJI4) U MPAKTUHKH, JIS1 KOTOPBHIX OCBOEHHE JAHHOH TMCIUILIUHBI (MOIYJ5) HE00X0AUMO KaK
npeAllecTBYIOLIee:

2.2.1

KOMHJICKCI/IpOBaHI/Ie TMPUEMO-TIEPETAIOIUX CUCTEM

222

MHorokaHajabHbIE npueMonepeaarnmmue CUHCTEMbI

223

O06paboTka ayroBHICONH(DOPMAITIH

224

OnTuYecKue yCTpoicTBa B PaJHOTEXHUKE

225

[IpoexrupoBanue GecripoBoHON POA

226

HpOGRTI/IpOBaHPIe MMpUEMOIICpCaJat0IINX CUCTEM

227

CBY npueMo-nepenaromue ycTpoucTaa

228

CHyTHI/IKOBLIC PaguONIPUCMHBIC CUCTCMBI

229

Cratuctuyeckas Teopust PTC

2.2.10

VYerpoiictea IIOC

22.11

BeCHpOBOI[HBIe TCXHOJIOTHHU I€pE€aavn JaHHbIX

2.2.12

BrmmonHeHNe 1 3amyTa BEITYCKHON KBaMN(UKAIIMOHHON PaboThI

2213

HpeZ[Z[I/IHJ'IOMHaﬂ IIpaKTUKa

2.2.14

PaHHOTeXHI/I‘IeCKI/Ie CHCTCMbI

2.2.15

PacueTHO-KOHCTpYKTOpCKast paboTa

2.2.16

VYueGHO-HCCNe 0BaTeNIbCKas paboTa

2.2.17

Dnexrponutanue MoOWIEHON POA

2.2.18

DHeprocOeperarime TeXHOJIOTHH B 0eCripoBOoIHON POA

3. KOMIIETEHIIA OBYYAIOIIET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCHIUTIJINHBI

(MO YJIsT)

IK-1: CnocodeH MOJepHH3UPOBAThL CTAHIMOHHOE 000PY/I0BAHME U YIIPABIATH CTAHIIMOHHBIM 000Py10BaHHEM

IIK-1.2. BeiOupaeT u ycTaHABJIMBaeT HOBOE CTAHIMOHHOEe 000Py/J0BaHMe H €ro 3J1eMeHThI, B TOM 4ncJe ycrpoiicte CBY n
AHTEHHO-(PHICPHBIX YCTPOIiCTB

3HaThb

OCHOBBI CETEBBIX TEXHOJIOTHI, yCTPONUCTB (hOPMUPOBAHHS CUTHAIIOB

WYmernb

paboTaTh ¢ MPOTPaMMHBIM 00€eCIIeUeHUEM, TPUMEHSITh COBPEMEHHBIE TEOPETUIECKIE U IKCTICPUMEHTAITBHBIC METO Bl MCCIICIOBAHUS
Baanernb

HaBBIKAMH aHAIHM3a OTepaTUBHON HH(DOPMAIMH, HCITOIB30BAHUS AllIAPaTHBIX M MPOTPAMMHBIX CPEJICTB KOHTPOJIS YCTPONCTB
(hopMHUPOBAHUS CHTHAIOB

B pe3yiabTaTte ocBOeHUS TMCHMILJIMHBI (MOYJI51) 00YUaAIOUIUICS T0/KEH

3.1|3unars:

3.1.1| - OCHOBHBIE METOJIBI M CPEJICTBA IPOBEICHUS SKCIIEPUMEHTAILHBIX UCCIICIOBAHMIA;

3.1.2| - METOAMKY TIPOBEICHUS HCCIICIOBAHUH MapaMEeTPOB U XapaKTePUCTHK Y3JI0B, OJIOKOB PaTMOTEXHUIESCKUX YCTPONCTB U

CHCTEM;

3.2 YmeTn:

3.2.1| - BBIOHpPATH CIIOCOOBI M CPEJICTBA M3MEPEHUI U TIPOBOINUTH SKCIICPUMEHTATLHBIC UCCIICIOBAHNUS;

3.2.2| - NpOBOIKTH OILICHOYHBIC PACUCTHI XaPAKTEPHCTHK IECTAICH, Y3IIOB H YCTPOUCTB PAIHOTEXHHICCKIX CUCTEM;
3.3|Baagern:

3.3.1| - 0OpaboOTKK U MPEICTABICHHS TOTYICHHBIX TAHHBIX M OIICHKHU ITOTPEITHOCTH PE3YJIbTATOB U3MEPECHHIA;




332 | - IPOBEACHUS UCCIEN0BAHUS XaPAKTEPUCTUK PAIUOTEXHUYECKUX YCTPOMCTB U CUCTEM;

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJISA)

Kon HaumenoBanmue pa3neiioB u Tem /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kypc 0007 KOHTPOJIsI
Paspea 1. YerpoiictBa hoopmMupoBanus
CHTHAJIOB B TeJIEKOMMYHUKAIIMOHHBIX
cucTeMax
1.1 I'erepaTops! ¢ BHEITHUM BO30ykaeHueM /Tema/ 6 0
1.2 PesonancHble 1ienu cortacoBanus. /Jlex/ 6 2 MK-1.2-3 JIT.1JI2.1
J12.2J13.6
JI3.8

1.3 Ienu nuTaHus ¥ CMEIIEHUS B TEHEPATOpaXx. 6 1 IK-1.2-3 JI1.1J12.1
Krnaccudukanus neneii cormacoBanus [ BB u ux JI12.2J13.6
xXapakrepucTuku. /Jlex/ JI3.8

1.4 Br160p TpaH3ucTopa Ui BBIXOAHOTO YCHIIUTENS 6 2 [K-1.2-Y JIT.1J12.1
momHocT (BYM) u pacueT mapameTpoB ero JI2.2J13.6
CXEMBI 3aMeLICHUs. DHEPreTUUECKUN pacdeT J3.8
BBIXOJHOTO ycuiuTes MoutHocTu /Ip/

1.5 HccnenoBanue pexxuMoB paboThl TPAaH3UCTOPHOTO 6 4 [K-1.2-y JIT.1J12.1
YCHITUTEIS] MOIHOCTH. /JTab/ IK-1.2-B JI2.2713.6

JI3.8
1.6 OHepreTUUECKuil pacyeT BBIXOJHOIO yCUIUTEIS 6 2 J2.1
motHocTH /TTp/ J12.2J13.6

JI3.8

1.7 I'enepaTophkl ¢ BHEITHUM B030YyxaeHHEM. /Cp/ 6 4 IK-1.2-3 JI2.1
MK-1.2-y J12.2]13.6

IIK-1.2-B JI3.8

1.8 CornacoBaHue reHepaTopOB C BHELUTHUM 6 0
BO30YKIIEHUEM C OKOHEYHOH Harpy3koi. /Tema/

1.9 Knaccudukanus neneii cortacoBanus BB u ux 6 2 IIK-1.2-3 JI2.1
XapakrepucTuku. Pe3oHaHCHbIEe Lenu JI2.2J13.6
coracoBaHusl. [IpocTas U cJI0XkKHasE CXEMBI JI3.8
BEIXO/1a. HemepecTpanBaeMble IIIPOKOIIOIOCHBIE
nemnu corntacoBanus. /JIex/

1.10 DNEeKTPUYECKUI pacueT napaMeTpoB JIEMEHTOB 6 1 [K-1.2-y JI2.1
nenu cornacosanust /IIp/ JI2.2J13.6

JI3.8

1.11 HccenenoBanue Harpy304HbIX XapaKTePUCTHK 6 4 [K-1.2-Y JI2.1
TeHepaTopa ¢ BHEITHUM BO30YKJICHHEM. [K-1.2-B JI2.2J13.6
HccnenoBanue ycUauTes MOIHOCTHU C JI3.8
PE30HAHCHOM IeMbIo cormacoBanusi. /J1ab/

1.12 DNEKTPUYECKUI pacueT KOJUICKTOPHOM LIeTH 6 2 [K-1.2-Y JI2.1
COTJIACOBAHUS ¢ OKOHEUHOH Harpy3koii /I1p/ JI2.2713.6

J3.8

1.13 HccnenoBanue 0THOKOHTYPHBIX aBTOTE€HEPATOPOB 6 4 MK-1.2-y J2.1
C TIapaMeTPUUYECKON cTabuiTn3aluen. IK-1.2-B JI2.2J13.6
HccnenoBanue aBTOreHEpaTOPOB € KBapLIEBOM JI3.8
crabunu3anuei. /J1ad/

1.14 CornacoBaHue reHepaTopOB C BHELITHUM 6 6 MK-1.2-3 JIT.1JI2.1
B030YK/ICHHEM C OKOHEYHOU Harpys3koii. /Cp/ [K-1.2-Y JI2.2J13.8

IK-1.2-B

1.15 YMHOXUTENN U ACNUTENH YaCTOTHI B 6 0
TeHEePaTOPHBIX ycTpoiicTax. /Tema/

1.16 ‘YMHOKUTENN 4acTOTHI HA OCHOBE TPEX MOJIFOCHBIX 6 1 MK-1.2-3 JI1.1J12.1
AKTHBHBIX MTPUOOpax. YMHOKHUTEIN YaCTOTHI HA JI2.2J13.6
BapakTopax W Bapukamax. /JIex/ JI3.8

1.17 DHEepPreTU4eCKUil pacyeT aKTUBHOTO YMHOXKHUTEJIS 6 1 [IK-1.2-Y JI1.1J12.1
gactotsl /I1p/ J12.2J13.6

JI3.8

1.18 YMHOKUTENH U JACIIUTEH YaCTOTHI B 6 4 IK-1.2-3 JIT.1J12.1

TeHepaTOpHBIX ycTpoiicTrax. /Cp/ IK-1.2-y JI2.2713.6
IIK-1.2-B J3.8




1.19 CyMMHpOBaHHE U IeJIeHHE MOIITHOCTH B 0
TeHEepaTOPHBIX ycTpoiicTBax /Tema/

1.20 Henurenu yactorel. CyMMHUPOBaHUE MOIITHOCTH 2 I1K-1.2-3 JIT.1J12.1
reHeparopos. /JIex/ JI2.2713.6

JI3.8

1.21 CocTtaBneHne CXeMbl M aHAJIU3 CBOICTB 2 [K-1.2-y JI1.1J12.1
CyMMaTopa MOIIIHOCTH Ha OCHOBE JIByXTaKTHOTO JI2.2J13.6
Kackaja Ha OanaHcHoM Tpansuctope /Ip/ JI3.8

1.22 CyMMHpOBaHUE U €JIEHHE MOLIHOCTH B 4 IK-1.2-3 JI1.1J12.1
TeHepaTOpHBIX ycTpoiicTBax /Cp/ [K-1.2-y J12.2J13.6

IK-1.2-B JI3.8

1.23 Asroreneparopsl (Al') rapMoHHYECKUX 0
KOJICOAHUH U CTaOMITN3aIus 9acToThl. /Tema/

1.24 TpexToueyHble aBTOT€HEPATOPBI. 2 IK-1.2-3 JI1.1J12.1
IMapameTtpudeckas u KBapLeBast CTAOMIH3AIHS JI2.2]13.6
yactoTel Al /JIex/ JI3.8

1.25 Pa3paboTka u pacueT aBTOreHepaTopa 2 [K-1.2-Y JIT.1J12.1
ynpasisgemoro Hanpsoxkerunem (I'YH). /TIp/ J12.2]13.6

JI3.8

1.26 Astorenepatopsl (Al') rapMoHHUECKUX 4 IK-1.2-3 JI.1J12.1

KOJIeOaHuH U cTabuau3anus 4actoThl. /Cp/ IK-1.2-y JI2.2J13.6
IK-1.2-B JI3.8

1.27 Crabunm3aryst 9acTOTH KoJIeOaHNH B Tana3oHe 0
yactoT. CuHTe3aTOphI yacToThl. /Tema/

1.28 [onsarue cetku yactor. CrocoObl HopMUpoOBaHUS 2 [K-1.2-3 JI.1J12.1
ceTk yacToT. CUHTE3aTOPhI 4YaCTOTHI MPSIMOTO H JI2.2J13.6
KOCBEHHOTO BUJIOB. MoyJIsI1iMs, MOAYJIUPYIOIIUE JI3.8
CUTHAJIbI, TUHAMUYECKUE MOAYJISLUOHHBIE
xapakrepucTuku. /JIex/

1.29 Crabunu3anys 4acToThl KoJIeOaHUH B JUaIa3oHe 8 I1K-1.2-3 JI1.1J12.1
gactoT. CHHTE3aTOpH! 9acToThL. /Cp/ IK-1.2-y J12.2J13.6

IIK-1.2-B J3.8

1.30 Mogynasuus BBICOKOYaCTOTHBIX 0
xosnebanuii. /Tema/

1.31 AMITTUTYHAST MOAYJISAIMS. YTIIOBas 1 JI1.1J12.1
Moy, /JIex/ J12.2J13.6

J3.8

1.32 OpHOMONOCHAST MOAYJISILUS. AMIUTATYTHO- 1 IK-1.2-3 JI1.1J12.1

AMITyJIbCHAS MOAysnus. /JIex/ J12.2J13.6
JI3.8

1.33 HccnenoBanue 4acTOTHOTO MOJIYJIATOpA Ha 4 [K-1.2-y JIT.1J12.1
Bapukane. Mccienosanyue 4acTOTHOIO MOJYJITOpa IIK-1.2-B J12.2]13.6
Ha peakTHBHOM TpaH3ucTope. /J1ab/ JI3.8

1.34 MoayJisiiyst BBICOKOYaCTOTHBIX KosieOanuit. /Cp/ 9 T1K-1.2-3 JI1.1J12.1

[K-1.2-y J12.2J13.6
IIK-1.2-B J3.8

1.35 YerpoiictBa popMUpOBaHHS CUTHATOB /3a4éT/ 2,75 MK-1.2-3 JI1.1J12.3
IK-1.2-y 2.1

IK-1.2-B J12.2]13.6

JI3.1J13.3

JI3.5 J13.7

1.36 CTpyKTypHBIE CXEMBI IEPEJaTIMKOB PA3TUIHOTO 0
HasHadeHus [IpobnemMa ycToHdnBOCTH
TeHepaTOPHBIX ycTpoicTs /Tema/

1.37 CTpyKTYypHBIE CXEMBI NIEPeAATINKOB PA3IUYHOTO 2 [K-1.2-3 JIT.1J12.1
HazHaueHus /Jlex/ JI2.2J13.6

JI3.8

1.38 Pa3paboTka 1 pacueT CTPYyKTYpHOH CXeMBbI 4 [K-1.2-Y JIT.1J12.1
T€HEPATOPHOIO TPAKTa paguolepejaTurKa, JI2.2J13.6
COCTaBJICHHE MPUHIUMHATIBHBIX CXEM JI3.8
Kackanos. /I1p/

1.39 CTpyKTypHBIE CXEMBI MIEPEAATIYMKOB PAIUYHOTO 11 IK-1.2-3 JIT.1J12.1
HaszHaueHus [IpobiieMa ycToiunBOCTH [K-1.2-y JI2.2J13.6
TeHepaTOpHBIX ycTpoiicTs /Cp/ IIK-1.2-B JI3.8




1.40 CrpykTypHbIe cxeMsl tepenaraukoB /MKP/ 6 0,25 IK-1.2-3 JI1.1J12.3

IK-1.2-y 2.1
I1K-1.2-B J12.2713.6
JI3.1J13.5
J13.7
1.41 Koncynpranus nepen 3auerom /Cp/ 6 1 IK-1.2-3 JI1.1J12.1

[K-1.2-y J12.2]13.6
IIK-1.2-B JI3.2J13.4

JI3.5 J13.7

1.42 VYerpoticTBa popMHUPOBaHUS CUTHAIOB /3a4ET/ 6 6 [K-1.2-3 JI1.1J12.3
[K-1.2-Y J12.1

IIK-1.2-B J12.2713.6

JI3.1J13.3
JI13.7

5. OHEHOYHBIE MATEPHAJIBI 11O TUCHUIIJIMHE (MOAYJIIO)

Bormpocs! k 3aueTy 1Mo TUCTIHILIIHE

1. OcHOBHBIE TEXHHUYECKUE XaPAKTEPHCTHKI PATHONEPEIaTIUKOB.

2. V37151 1 GJIOKU TeHePaTOPHBIX YCTpoilcTB. MIX Ha3HaueHHe U 0603HAUCHHUS B CXEMaX.

3. I'eneparopsl. [lonstue reneparopa. I'eneparops! ¢ BHenHUM Bo30yxneHneM (I'BB). Ocnosrele e ['BB. Texandeckue
napameTpsl I'BB.

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

5.CTaTudeckue XapakTepUCTUKH aKTHBHBIX d1eMeHToB [ BB (Tpansuctopos). IlapamMeTpsl cTaTHYECKHX XapaKTepHCTHK
TPaH3HCTOPOB.

6.AnmpokcuMarys craTudeckux xapakrepuctuk AD. Ee HazHauenue. [Tpasuno annpokcumanuu. OcHOBHOE ypaBHeHHe AD.
7.YpaBHeHue reneparopa. [loHsATHEe TUHAMHYECKUX XapaKTepUCTHK. JJUHaMUYeCKie XapaKTepUCTUKH B IPOXOJHOM U BEIXOAHOM
cucTeMax KoopauHaT. Pexxumsl padots 'BB.

8. Harpy3ounste xapaxrepuctuxu [ BB. Pexomennannu mo Ber6opy pexuma padotst 'BB.

9. llenu nutanus AD M0 BEIXOJHOMY dIEKTpory. HazHaueHHe NONOIHUTEIBHBIX IEMEHTOB B HETSIX MUTAaHUSA U PEKOMEHIAIUH 110
UX BBIOODY.

10. Llen motauy cMETEHNs Ha YIPABIISAIONIHE 3ISKTPOoI6l. BUabl cMenieHnit 1 peKoMeHAAINH 110 HX UCIIOIb30BaHHUIO.
Ha3znaueHne 1OMOTHUTEIBHBIX YIEMEHTOB B IETIAX MUTAaHUSA U PEKOMEHIALUH [0 UX BEIOODY.

11. YacToTHbIE CBOIiCTBAa TPAaH3UCTOPOB. DIEKTPHUECKAs CXEMa 3aMEILEHHs TPaH3UCTOPOB. I paHUUHBIE YaCTOTHI.

12. Ilenn cornacoBanus ' BB, ux HasHaueHue n wiaccudukanus. CpaBHUTEIbHAS OLEHKA PA3JIMYHBIX IIETIEH COrTaCOBaHUSI.
OcHOBHBIE TpeOOBaHMS K IIETISIM COITIACOBAHMS.

13. PezonancHble 1ienu cortacoBanus. Ux noctouHcTBa u HepoctaTku. O6nacTu npuMeHeHus. AHaJIU3 IPOCTOM CXeMBI BHIXO/A.
14. Pe3oHaHCHBIE IETH COMTACOBaHMs. AHAIIU3 CI0KHON CXEMBI BBIXOJA.

15. llupokomosnocHsIe ey cornacoBanus. Mx xiaccudukarist, JTOCTOMHCTBA B HelocTaTKh. L{enn cortacoBaHus Ha OCHOBE
MOJIOCOBBIX (pUIBTPOB ¢ MpeodpasoBarnreM HopToHa.

16. ®HY - tparchopMaTopsI.

17. Tpauncdopmarops! «ummHHas qrHAD (TJ1). Konctpykrusras peammsarust T/1J1. loctonHCTBA M HEIOCTATKH.

18.Crioco6s! 1 ipaBuina oobenuHerns TJIJ1.

19. CymmupoBanue 1 AelieHue MOIIHOCTH B TeHEPAaTOPHBIX ycTporcTBax. Criocodsl cymmupoBanusa. O0benunenue AD B ['BB.
TpeboBanus k AD. [ToHsTHE KaXKyIIerocst CONPOTUBICHUSL.

20. Crioco0bl CyMMHPOBaHHsI MOITHOCTH HeCKOJIbKUX [ 'BB.

21. MocToBO¥ IPHHITUII CYMMUPOBaHHA U JeneHus MomHocTell. Ero nocronHcTBa 1 Hepoctatku. 22. CyMMHUPYIOIIHE U JEIISIIUe
MocThl Ha LCR anemenrax. JlocTOMHCTBA U HEIOCTATKH MOCTOB.

23. Cymmupyrouue u aensimue Moctsl Ha T/IJIL. JloctonHCTBa M HEJOCTATKY MOCTOB.

24. Cymmupyromue u aensimue Moctsl YBY u CBY Ha n0510CKOBBIX JIMHUAX. JIOCTOMHCTBA M HEJOCTATKH MOCTOB.

25. KBagpatypHble MOCTHL. 11X JOCTOMHCTBA M OCOOEHHOCTH MCIIOIB30BAHUSI.

26.Astoreneparopsl (Al'). Kimaccuduxarus AI'. OcHoBHbIe TpeboBanus k Al'. bananc ammutyn ¥ a3 ycTaHOBUBILETOCS PeKUMaA
B 0000mmeHHOI cxeme Al

27. ABToreHeparopsl rapMoHHYeckux konebanwuii. [Ipocreiimme (Tpexroueunsie) cxembl Al. TIpaBuio cocTaBneHMs TPEXTOUCUHBIX
cxeM. BapuanTsl TpextoueuHsix cxem Al

28. Cxema Al ¢ eMKOCTHOI 0OPaTHOH CBS3BIO.

29. Cxemsr AT ¢ aBTOoTpanchOpMaTOpHOIT 0OpAaTHON CBA3EIO.

30. Cxemsl AT ¢ TpaHchOpMaTOpHOIT 0OpaTHOM CBSI3BIO.

31. bananc ¢a3 u aMmmuTyx B TpexToueyHor cxeme Al I'paduueckoe pemenne ypasHenus 6ananca ¢a3. Yacrtora renepanun Al
32. IoHsATHS HECTAOMIFHOCTH YacTOTHI aBTOKoJeOannii. CyITHOCTh TapamMeTpudeckoi crabummzammu Al [Ipumep cxemHOM
peammsaru Al ¢ mapameTprdeckoil cTabuan3aruen.

33. KBapuesas crabuwmmzanus. KBapi u ero cBoiicta. KBapieBblie pe30HaTOpbl. DKBUBAJICHTHAS CXeMa KBapLIEBOTO PE30HATOPA.
ITapameTps! KBapIIeBOTO pe30HATOPA.

34. Crioco0b! HCTIONB30BaHUS KBapIIEeBbIX pe3oHaTopoB B Al'. OcrmmsitopHbie cxembl A, JIOCTOMHCTBA U HETOCTATKA
ocMIUIATOpHBIX cxeM Al Ilpumep cxeMHOU peanu3anuu.

35. Croco0Os! BKirOUeHus kBapiesoro peonatopa B AI'. Cxemsl Al ¢ kBapiem B nenut OC. [locronHcTBa M HepocTaTku cxeM Al ¢




kBapueM B e OC. IIpumMep cxeMHOH peanu3anuu.

36. CuHTe3aTOpbI YaCTOThL. MeTOIbl HOCTPOEHUS CUHTE3aTOPOB. CHHTE3aTOPhI NPSIMOTO CUHTE3A.

37. CuHTe3aTOpH! 4acTOTH. MeTo bl TOCTPOSHHS CHHTE3aTopoB. CHHTE3aTOPB! 00PAaTHOTO CHHTE3A.

38. Moaymsiuusi, CyIHOCTh MOAYJISIUH U €€ pa3HOBUAHOCTH. CIIeKTphl MOIYIHPOBaHHBIX Kojebanmii. [Tonoca yactor BY curnana
MIPY Pa3HBIX BUJAX MOIYJISILIUY.

39. Moaynupyrolue curtaisl. [TapamMeTpbl MOy IUPYIOIMX CUTHANIOB U UX CBsI3b ¢ napameTpamu BU curnana.

40AmmunTyHas Moaysnus. Ee pasnosugHocTr. Criekrp curaana ¢ AM. Crioco0s! ocymiectiennss AM. AMIUTHTYTHbIE
MOJTYJISITOPHL.

41. Yrnosas moxynsus. Ee paznosugnoctu. Cnekrp curHana ¢ YM. CrniocoObl ocyiecTBieHus YM.

42. YacrotHas Mmoxyisiuus. Crioco0s! ocymectBieHHs UM. YacToTHbIe MOy IaTOpEL. CTaTHYeCKast MOIYIIAIOHHAS
XapaKTepHCTHKAa YaCTOTHOTO MOAYJISTOpa Ha BapuKare. [IpuMeps! cXeMHOH peann3aiii 9aCTOTHBIX MOIYJISITOPOB C BAPHKAIIOM.
43. YacrotHast Mmonyisus. CriocoOsl ocymectsiaeHust YM. YacToTHble MOy asTOphl. CTaTndeckass MOAYJIIUOHHAS
XapaKTepHCTUKA YaCTOTHOTO MOYJISITOpa Ha peakTUBHOM TpaH3ucTope. [IpuMepsl cXeMHOH peann3alui YaCTOTHBIX MOJYJISITOPOB
C PEaKTHBHBIM TPaH3HCTOPOM.

44. ®azoBasg mogynsamnusa. Crioco6s! ocymecTsienust @M. da3zoBble MogynaATOpEl. CTaTHYecKass MOAYISIIMOHHAS XapaKTePUCTHKA.
ITpumeps! cxeMHOH peanu3anun (Ha30BBIX MOAYIISTOPOB.

45. OmHomonocHas Mmoxysiiust. Ee pasHoBuaHOCTH. Criektp curHasia ¢ OM. CriocoObl hOpMUPOBaHUS OJHOIIOJIOCHOTO CHTHAIA.
46. Yeunenne curaanos ¢ AM u OM. Beibop pexrma paboTsI KaCKaIoB.

49. YMHOXHTEIN 4aCTOTHI, UX Ha3HaueHue. CrocoObl MOCTPOeHUsI yMHOXKUTeNIeH 4acToThl. Kiace paboTsl yMHOXKHTEIEH 4aCcTOTHI.
YMHOXUTENN YacTOThl Ha TPAH3UCTOPAX, BAPAKTOpax U BapHKalax.

50.PagronmMmynbcHas Moxyssinus. Criekrp pagronmiryisca. CriocoOB! OCYIIECTBICHNS HMITYJIBCHOW MOAYJISIMN B TeHEpaTopax.
HMnynbCHBIE MOLYISITOPHI IPH paboTe ¢ OONBIION CKBaKHOCTHIO.

KoHTposBpHEIE BOIPOCH [T OIEHKH ¢(hOPMUPOBAHHOCTH KOMIIETCHIIHI

. Copmynupyiite moHsTHE TeHEpATOpa C BHENTHUM Bo30yxaeHuem (I'BB).

. IlosicHuTe, MoueMy B BBIXOJHBIX YCHIUTENAX MoIHocTH (BYM) npeanourenue otaaeTcs HeIMHETHOMY Ki1accy pabOThI.

. IlosicHuTe, Kakoi IeJIbI0 MPOBOIUTCS aNNPOKCUMALUS CTATHYECKUX XapaKTEPUCTHK aKTHBHBIX 31eMeHToB ' BB.

. Ilepeuncnure, B KakuX peKMMax MoryT pabdotats [ BB.

. JlaiiTe IOHATHE HArPy304YHBIX XapakTepucTHk [ BB, 1 kakyro nHpOpMaLKIO MOXKHO U3 HUX MOITYYHUTb.

. Kakyro 3amauy BBINOJIHAOT 1ienu cornacoBanus B [ BB.

. Ilepeuncnure, TOCTOMHCTBA U HEJJOCTATKN PE30HAHCHBIX M HE NMEPECTPANBAEMBIX (IIMPOKOIOIOCHBIX) IIETIeH CorTacoBaHusI.
. IlosicHNTE, TOYEMy YCHIMTEIBHBIE CIIOCOOHOCTH TPAH3UCTOPOB II0 TOKY C POCTOM pabodeii 4aCTOTHl yMEHBIIAFOTCSL.

. [Hosicaute, ¢ kakoi 1ebo B HIMpoKonosocHbIX [' BB ncnonp3yrores nenu Koppekiuu.

10. INosicuuTe, Kakue 3a/1a4u PEIIAIOT B FEHEPATOPHOM TEXHHUKE yCTPOWCTBA CyMMHUPOBaHMS U AEJIEHUS MOLTHOCTH.

11. TlosicHUTE, KAKUMH JOCTOMHCTBAMH M HEIOCTATKAMU 00JIaal0T MOCTOBBIE CIIOCOOBI CYMMHPOBAHMUS 1 IEJICHHUS MOIITHOCTH.
12. Iosicaute, B yeM otinnune ' BB — ycunurens u I'BB - yMHOXHTENS 4aCTOTHI.

13. TosicuuTe, Kakue yCTpoiicTBa Ha3bIBalOT aBToreHepatopamu (Al') u B 4eM 0COOEHHOCTb TPEXTOUEUHBIX aBTOTEHEPATOPOB.
14. Toscuure moHsATHA Oanmanca (a3 1 aMIDIATYR ycTaHOBHBIIETOCS pexxnMa Al'. Kakie Tpe©oBaHIs HEOOXOANMO BBITTOTHHUTB IS
obecriegeHus yCcIoBHS caMoBO30ykneHms Al

15. [osicHuTe, Kak OLEHUBAETCS HECTAOMIBHOCTB YacTOThl Al', 1 YTO MOHUMAIOT MOJ] TApaMeTPUUYECKOM CTaOMIIn3auei.

16. Kakumu mocToMHCTBaMM M HEJJOCTAaTKaMK 001aiaeT kBapueBas crabuianzanust Al

17. TlosicHUTE OHATHE CUHTE3aTOPa YACTOTHI. B WeM OTiIH4Hs CHHTE3aTOPOB MPSIMOTO B 00PAaTHOTO CHHTE30B.

18. MaiiTe moHsITHE MOAYIALMHU U ee nenu. Kakue crocoObl MOIYIISAIMN UCTIONB3YIOTCS B PAAUOTEXHHUKE.

19. B 4em coCTOST TOCTOMHCTBA U HEAOCTATKU aMILUIUTYTHOW Moaysiiiuu (AM).

[Nepeunciure, KAKUMH CIIOCOOAMH MOKHO OCYIIECTBUTE AM.

20. Kaxkoif BuI MOy ISIIAH HOCUT Ha3BaHME yIIIOBOH. Kakie CyImecTBy0OT CHOCOOBI yITIOBOI MOYIISIIHH.

21. B yeM 1OCTOMHCTBA M HEAOCTATKH YITIOBOM MOIYJISILIMY B CPABHEHUIO C aMIUIMTYAHOU. Ilepeuncinure criocoObl MOCTPOEHUS
YACTOTHBIX MOJYJISITOPOB.

22. B yem ommune 4acTOTHOH | (a30BoOi MOMy SIuH. KakuMu TOCTOMHCTBaME M HeAOCTaTKaMi o01amaeT a3oBast MOy B
CpaBHEHHUH C YACTOTHON MOJYJISLIUEH.

23. Tlepeuncaure criocoObl MOCTpOSHUs (Ha30BBIX MOJYJIATOPOB.

24. Taitte nousTre oxHonoiocHor Moaysiuu (OM). Kakue Bunbl OM HUCHIONB3YIOTCS B PaJHOTEXHHUKE.

25. Ilepeuncnure, ciocoObl (HOPMUPOBAHIS OJHOIIONIOCHOTO curHaia. Kakomy crioco0y oTmaeTcs mpeanodTeHue.

26. [ToueMy OZTHOTIOJIOCHBIN CUTHAN PEKOMEHIYeTCsl (OPMUPOBATH HA MAJIOM YPOBHE MOLTHOCTH.

27. Kakue npo6ieMbl BOZHUKAIOT NP YCHICHHH OJHOIIOJIOCHOTO CUTHAJIA U B YEM OHHM TIPOSIBIISIOTCSL.

28. JlaiiTe IOHATHE aMIDTATYXHO-MMITYIbCHOM Monysin (AIM), B 4eM ee TOCTOMHCTBA M HEJJOCTATKH.

29. Kaxkxue 0co6eHHOCTH NOCTPOEHUs paauonepeaaTdnkoB ¢ AVIM npu GoNbIIoH CKBaXKHOCTU PaJdONMITYIbCOB.

30. IIpuBeauTe CTPYKTYPHYIO CXEMY IOCTPOEHHS paAuoIepeaTinKa ¢ yIII0BOi MOy AIel 1 NOsSCHUTE Ha3HAaYEeHHUE ee
COCTaBHBIX YaCTEH.
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6. YAEBHO-METOJUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MO YJISA)

6.1. Pexomenayemas Jiureparypa

6.1.1. OcHoBHasi IMTEpaTypa




No ABTOpBI, COCTaBUTEIH 3amniaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHUC
3bC
JI1.1 | Tlonm Panuonepenaromnue yctpoiictsa : Yueo.1)1s By30B M.:Panuo n 5-256-00760-
pen.laxrunpasaa cBsi3b, 1990, 2,1
B.B. 432c.
6.1.2. lonoJiHUTEIbHAS JUTEpPATypa
Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznatensctBo, | KomuuectBo/
rox Ha3BaHUC
3bC
JI2.1 |Ilon pen.KpectoBa YerpoiicTBa reHepHpOBaHUs U (OPMHUPOBAHUS PATUOCUTHAJIOB : Psizanb, 1999, , 1

II.A;PTPTA Merton.yka3.k 1ab.paboTam 36c.

JI2.2 | Kpecrtos IL.A., [IpoexrupoBanue paguonepenarolinX yCTpoicTs : yueo. Mocksa: 978-5-907228

Bacunbes E.B. rmocooue KVYPC, 2020, -81-8, 1

181c.; mpu.
JI2.3 | Kpecros ILA., YerpoiicTBa reHepupoBaHS U (POPMHUPOBAHUS PATHOCUTHAIIOB : Pszanb: PULL ,

Bormanos A.C., MeTtonuueckue yKa3aHus PI'PTY, 2013, https://elib.rsr

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

Konecunkos C.H., nload/2291

Ozepan C.II.

6.1.3. MeTtonuueckue pa3padoTKu
Ne ABTOpBI, COCTAaBUTEIH 3arnaBue WznatensctBo, | KomuuectBo/
rox Ha3BaHUC
3bC
JI3.1 | Kpecros I1.A. ABTOTEHEPATOPHI ¥ CTAOMIIN3AINS YACTOThI KOJICOaAHHI Psizanb: PUL] ,
MeToandeckue yKkazaHus PI'PTY, 2007, https://elib.rsr
eu.ru/ebs/dow
nload/2292
JI3.2 | Kpecrtos IL.A., UccnenoBanue nepenatyuka paguocraniuu "Jlen-b" : Ps3ann: PUL] s

Cyxopyxos B.H. MeToandeckue yKka3aHus PI'PTY, 2009, |https://elib.rsr
eu.ru/ebs/dow
nload/2293

JI3.3 | Kpecros ILA., Pacuer aBroreHeparopa rapMOHHYIECKHIX KoJIeOaHUi : Pszanb: PULL ,

Ipu6suioBa H.M. MeTtoauueckue yKa3aHus PI'PTY, 2009, | https://elib.rsr
eu.ru/ebs/dow
nload/2294

JI3.4 |KpectoBI1.A., [Tepenatuuk cBsi3HOM panuoctanuuu. .1 : Meroanueckue Psizanb: PUL] ,

Bacunbses E.B. yYKa3aHUs PI'PTY, 2012, https://elib.rsr
eu.ru/ebs/dow
nload/2295

JI3.5 |KpectoBIL.A., PacueT reneparopa ¢ BHEIIHIM BO30YKJICHHEM : Psizanb, 1990, , 1

[Tpu6smosa H.M. MeTona.ykazaHust 24 c.

JI3.6 |bormanos A.C., YerpoiicTBa reHepupoOBaHUs U HOPMUPOBAHUS PAAUOCUTHAIIOB : Psazann: PUL] ,

Bacunses E.B., MeToandeckie yKka3aHus PI'PTY, 2019, https://elib.rsr

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

Kpecros I1.A., Ozepan nload/2082

C.IL

JI3.7 | Kpectos I1.A. KypcoBoe npoekrupoBanue 1o IucHUIUIMHAM: " YCTpOHCTBa Pszanb, 2003, , 1

TeHepUpPOBaHUS M (HOPMUPOBAHKS pagHoCUTHAIOB"," YCTpoiicTBa
npuema u 00pabotku curHanoB" : Meton.ykas.

16¢.




No ABTOpBI, COCTaBUTEIH 3amniaBue UsnarensctBo, | KomnuectBo/
TOJI Ha3BaHHE
29BC

JI3.8 | bormanos A.C., VYerpoiicTBa reHeprpOBaHUs U (OPMHUPOBAHUS PATUOCUTHAJIOB ! Psizanb, 2019, , 1
Bacunwes E.B., METOJI. yKa3. K J1a0. pabotam 132c.
Konecuukos C.B.,
Kpecrog I1.A., O3epan
C.IL

6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepeqeﬂb JIMICH3UOHHOI'0 U CB060)1H0 pPacnpocTpaHsieMoro nporpaMmmMmHoOro o6ecneqe1-mﬂ, B TOM 4YHCJI¢
OTCYECCTBCHHOI'0O MPOU3BOACTBA

HaumenoBanue Onucanue

Kaspersky Endpoint Security Kommepueckas TUIeH3HUS

LibreOffice Cso6oanoe I1O

OpenOffice Csoboanoe 10

Firefox Coboanoe 10

Pactpossrit rpaduueckuit pegakrop GIMP Csob6oanoe I10

Mozilla CB00OAHO pacpocTpaHsieMoe IPOrpaMMHOe 00ECTIeUeHHE M0 TUIEH3UIMU
Omnepannonnas cucrema Ubuntu Csob6oxgnoe I10

Omnepannonnas cuctema Ubuntu Linux Caoboxgnoe I10

Micro-Cap KomMepueckast uIieH3us

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

408 mnaGopaTopHBIi Kopmyc. ydeOHas JabopaTopusi, OCHAIleHHas JIAOOpaTOpPHBIM OOOPYHOBAaHHEM, AN IPOBEICHUS
JabopaTopHBIX paboT YueGHO-1abopaTopHbIE CTEHIBI IO AEKTPOIUTAHHUIO;
bnoxu mutanus b5-7 — 4 mr,

b5-8 — 2 mi;
1 MynbstumeTpsl M-830B — 4 mit,
M-838 — 10 mT;

Bonermerp B7-27 — 3 w;
Ocummnorpadsr AKUIT-4122/2V —4 mr, C1-65—4 mt
ITK P5B - 4 it

413 nabopaTopHbBI KOpIyC. TMOMEIIEHHE ISl CaMOCTOSITENbHOM paboThl O0ydYarolMXCsl, JEKIMOHHAS ayIUTOpPHS
CrienmanusupoBanHas Mme6enb (70 mocaJoYHbIX MECT), MAaTHUTHO-MapKepHasl T0CKa, SKpaH.

Mynetume nuitaseiit npoekrop (NEC)

I1K: Intel Core 2 duo /2Gb — 1 wr

Bo3MOXHOCTh MOAKIIOUEHHST K ceTH VHTepHeT M obecredeHHeM J[0CTyrna B JJIEKTPOHHYIO HMH(OPMAIMOHHO-
obpazoBaTenbHyIo cpexy PTPTY

414 naGopaTopHBIl Kopmyc. ydeOHas JabopaToOpusi, OCHAIleHHas JIaOOpaTOpPHBIM OOOPYHOBAaHHEM, AN IPOBEICHHS
1ab0paTOPHBIX PaboT YueOHO-1abopaTOpHbIE CTEHABI O paJuoNepeaoIuM yCTPOHCTBAM CO CMEHHBIMU NMaHEIsIMU;
Amnanuzatop criekrpa C4-49 — 1 mwr;

BonermeTp BY-15 — 17 wir;

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

Hesuomerp C3-1 — 1 w;

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

C1-75 -1 mT;
Yacrotomepsr Y3-33 — 8 mir,
U3-34A — 1 mr,
Y3-35A — 1 m;

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

8. METOAUYECKHUE MATEPHAJIBI 11O JUCIUIIJIMHE (MOAYJIIO)

1. KypcoBoe mpoeKTHpoBaHHUE [0 JUCLHUIIMHAM: YCTPOIiCTBa TeHEPHPOBAHUS U ()OPMUPOBAHUS PaAUOCHTHANIOB, YCTPOHCTBA
nmpreMa u 00pabOTKK CHUTHAIOB: MeToauueckue yka3anus / Pszan. roc. paanotexH. akaj.; Coct. I1.A. Kpectos. Psa3ans, 2003. 16
¢.,Ne3502.

2. [lepenaTuuk CBA3HOW paguoCTaHIINK: MeToAnYecKoe mocooue. Yacte 1 / Psa3an. roc. paguotexH. yH-T; cocT. [1.A. Kpecros, E.B.
Bacunwes, Pssann: PIPTY, 2012. 80 c.

3. [lepenaTyuk CBA3HON paJMOCTAHIIMU: MeToandeckoe nmocodue. Yacts 2 / Psa3an. roc. paguotexH. yH-T; cocT. [L.A. Kpecros, E.B.
Bacunwes, Psazans: PIPTY, 2014. 80 c.




4. YeTpoiicTBa TeHEpHPOBaHUS U (POPMUPOBAHUS PAAUOCUTHANIOB: METOANYECKHE YKa3aHUs K 1a00paTopHBIM paboTam / Ps3aH.
roc. paAnoTeXH. YH-T.; cocT.: A.C.bornanos, E.B.Bacunwes; C.U. Konecnukos, I[1.A.Kpectos, C.I1. O3epan; mox pex.
IT.A KpectoBa. Psa3ans, 2013. 120 c. Ne4704.
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