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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

JlaGopaTtopHble 3aHATHS (aKaJEM. 4acOB)
WNuas konTakTHAs padoTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocrosiTenbHas paboTa, BKJIFOUasi 4achl HA KOHTPOJIb
(akazeM. yacoB)

Bcero (akageM. yacoB)

Bua npomexyTo4yHoO aTTecTalu

DKk3ameH (Kypce)

OPT
TOP

34
34

69
75

144



2 AHHOTAIIUA AMCHUITJINHBI

«[IPUBOPHI U TEXHUKA PAJJTMUOU3IMEPEHUIN»

[Tpubophl 1 TeXHUKA paTUOU3MEPEeHH — obImenpodeccrnoHaibHas TUCIIH-
IJIMHA, ITOCBAILICHHAS U3YYEHUIO IIPUHINUIIOB OCTPOECHUS COBPEMEHHBIX Paauo0-U3-
MEPUTEIBHBIX CPEACTB: MPUOOPOB, U3MEPUTENHHBIX CUCTEM, U3MEPUTETHHO-BBIYHC-
JUTEIBHBIX KOMIUIEKCOB. Cpeau pa3aesnoB qucuuiuinHbl: O01Ime Bompockl aBToOMa-
TU3alUU paguousMepeHuil. MI3MeputenbHble CUCTEMBI. ABTOMAaTU3alUs OCIHILIO-
rpadudeckux uaMepeHuil. Miamepenue 4acToThl METOJIOM JUCKPETHOTO CUETa, DJICK-
TPOHHO-CYETHBIE YacTOTOMEpbl. CHeKTpaabHbIA aHAIN3 PaJIMOCUTHA-JIOB, U3MEpE-
HHE NTapaMETPOB paauocuruanoB. [lanHopaMHbIE METOIBI U3MEPEHUS YACTOTHBIX Xa-
PAKTEPUCTUK PAIUOYCTPOUCTB. I3MepeHne aMIIIUTYyTHO-4aCTOTHBIX XapaKTEPUCTHUK
YCTPOMCTB.

Hapsiny ¢ neKiimoHHBIMY MPETyCMOTPEHBI TA00OpATOPHBIE 3aHITHS, CTABAIINE IETHIO
MPUBUTH CTYJCHTAM MPAKTUYECKHUE HABBIKK MTPOBEJACHUS HanboJjiee YacTo BCTpeya-

IOLMXCSA BUJOB U3MEPEHHUM B PAIUOIIEKTPOHUKE.
SUBJECT SUMMARY

«INSTRUMENTS AND METHODS OF RADIO MEASUREMENTS»

Instruments and methods of radio measurements — general professional dis-
cipline devoted to the study of the principles of modern radio measurements devices
such as instruments, measuring system and complexes. Among the parts of the dis-
cipline: analog and digital oscilloscopes, frequency measurement methods and elec-
tronic counters, spectrum analyzers, measurements of parameters of radio signals.
Laboratory works allow you to instill students with the practical skills the most com-

mon measurements in radio electronics.



3 OBHIME ITOJIOKEHUA
3.1 Ieau u 3aga4y AUCHUILIHHBI
1. ITpnobpeTeHne 3HaHUIT OCHOBHBIX METOJIOB M CPEJCTB PaguOU3MEPEHUM, alro-
PUTMOB 00paOOTKH pE3yJbTaTOB, HAIIPABICHUH aBTOMAaTU3aIlMU PATHON3MEPEHUM.

2. (DOpMI/IPOBaHI/Ie YMGHI/Iﬁ IPOBCACHUSA CIIOKHBIX I/I3MepeHHﬁ ImapaMCTpPOB U XapaK-

TCPUCTHUK PAJUOTCXHUYCCKUX CUTHAJIOB U YCTpOﬁCTB.

3. I[IpuoOpeTeHre 3HaHUN OCHOBHBIX METOJOB M CPEICTB PaJMOM3MEPEHUH, anro-

PUTMOB 00paOOTKHU PE3YJbTATOB, HAMPABICHUN aBTOMATH3alUN PATUON3MEPEHUH.

4. ®opMHpPOBAHUE YMEHUI MMPOBEJICHUS CIOKHBIX U3MEPEHUI ITAPAMETPOB U Xapak-

TCPUCTHUK PATUOTCXHUYICCKHUX CUT'HAJIOB U YCTpOfICTB.

5. OcBoeHME HABBIKOB COBPEMEHHBIX PaIMOU3MEPEHUH, pacIIuPEHUE U TIOTIOJIHEHUE

0a3bl 3HAHMI 110 OCHOBAM PaJIMOU3MEPUTEIBHON TEXHUKH.

3.2 Mecrto mucuuminebl B ctpykrype OITOII

JlucuunianHa u3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX NUCIUIUIMH YY4E€OHOTO MJIaHa:
1. «OCHOBBI METPOJIOTHH U PATUON3MEPEHUID)

2. «Teopernyeckrie OCHOBBI 3JEKTPOTEXHUKI

3. «PaguoTexHUYecKue UEeNU U CUTHAJIBD)

1 00eCreurBaeT MOATOTOBKY BBIITYCKHOM KBaTU(DPUKAIIMOHHOMN pabOTHI.



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon xomnerenumnun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTeHIM U
[IK-2 Crnioco0OeH opraHn30BbIBaTh U IPOBOJUTH SKCIIEPUMEHTAIbHBIE UCTIBITAHUS

C LIETBI0 OLIEHKH KayecTBa MPEJOCTABIISEMBIX YCIYT, COOTBETCTBUS Tpe-
OOBaHMIM TEXHHUYECKUX PETIAMEHTOB, MEKIYHAPOIHBIX M HAITMOHAIBHBIX
CTaH/JapTOB ¥ MHBIX HOPMATHUBHBIX JJOKYMEHTOB

IIK-2.1 3naem npasuna pabomol ¢ paziuuHbIMU UHGOPMAYUOHHBIMU CUCTEMAMU U
oazamu OaHHbIX

1IK-2.2 Ymeem pabomamu ¢ paznuunvimu uHGOPMAYUOHHBIMU CUCEMAMU U 6a3a-
MU OaHHbIX, 00pabamviéamsv UHGOPMAYUIO ¢ UCNONb308AHUEM COBPEMEH-
HbIX MEXHUYECKUX cpeocms

1IK-2.3 Bnaoeem nasvikamu coopa, ananuza u 06pabomku cmamucmuyecKol uH-
@opmayuu ¢ yenvro oyeHKu Kaiecmea npedocmasisieMulx YCiye, COOmeen-
cmeusi mpeboB8aHUAM MEXHUUECKUX Pe2iaMeHm o8 MeleKOMMYHUKAYUOHHO-
20 000pY008aHUsL




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jek, | Jlao, | UKP, | CP,
n/n a4 a4 a4 au
1 | Beenenue 1
2 | Tema 1. OGmmue BOIIPOCHl aBTOMATH3AIUU U3MEPEHUN 5 6 13
3 | Tema 2. Ocumnorpadpuyueckrue H3MEepeHus 5 6 13
4 | Tema 3. CriekTpaJibHbIN aHAIU3 PAIUOCUTHATIOB 5 6 13
5 | Tema 4. M3amepenue mapaMeTpoB paiiOCUTHAIOB 5 6 12
6 | Tema 5. [laHOopaMHBIE METOABI U3MEPEHUST YACTOTHBIX Xa- 6 5 12
PaKTEepUCTUK
7 | Tema 6. U3mepuTeabHbIE CUCTEMBI 6 5 12
8 | 3akiroueHue 1 1
Hroro, au 34 34 1 75
W3 HUX a4 Ha KOHTPOJIb 0 0 0 35
OOw1ast TpyJ0EMKOCTb OCBOCHHMS, ay/3e 144/4
4.1.2 Copepxanue
Ne HanmeHnoBaHHe TeMBI Conepxanue
n/n AU CIUTLTMHBI
1 | Beenenue [Ipenmer u 3anaun qucuuiuinHbl. CTPYKTYpa U coaepxka-
HUE JTUCIUIUIMHBI, €€ CBSI3b C IPYTUMU JUCITUTUTHHAMH
y4eOHOTrO0 I1aHa. MecTo JUCITUTUTNHBI B 00IIIeH MOATOTOB-
K€ paJIMOUHKEHEPA.
2 | Tema 1. Ob6mue Bompockl aBTO- | MUKpPOMPOLIECCOPHBIE H3MEPUTENIbHBIE MPUOOPHI, 0OCO-

MaTHU3alliHA U3MEPEHUN

OEHHOCTH MX MPUMEHEHHS. ABTOMATH3AIMS U3MEPHUTEIb-
HBIX MPOIETyp U YUCIECHHBIE aJrOpUTMbl 00pabOTKH pe-
3yJIBTAaTOB B MHKPOIPOILIECCOPHBIX MpuOopax. Kombro-
TEpHBIE N3MEPUTEIbHBIE TPHOOPHI, 0COOEHHOCTH UX TPO-
rpaMMHOro obecniedeHus. BupryanbHble U3MepHUTEIBHbIE
MPUOOPBHI.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

Tema 2. Ocmumnorpaduyeckue
HU3MEPCHHUS

CoBpemeHHbIH yHUBepcaiabHbli ocummiorpad. Kmaccu-
(buKanys MeToJ0B U3MEPEHHS HANPSHKEHUH U BPEMEHHBIX
MHTEpBajI0B. KOMIIEHCAIMOHHBIA METOJ M3MEPEHHs Ha-
npspkeHus ocpuiorpagom. Cuctema 1BOMHON pa3BepTKU
U €€ UCIMOJIb30BaHUE I U3MEPEHHUM BpeMEHHBIX UHTEpBa-
JIOB. ABTOMAaTU3UPOBAaHHBIN ociiiiiorpad ¢ mudpoBEIMU
nu3MepuTenbHbIMU O10kamu. [udpooil 3anomunarommii
ocumiiorpag M ero cTpykrypHas cxema. Pexxumsl pabo-
Thl U JIOTIOJIHUTEIbHBIE (DYHKIHUOHAIBHBIE 203MOKHOCTH
udpoBoro ocuiorpada.

Tema 3. CrnexTpasibHbIll aHAJIN3
palMOCUTHAJIOB

OO01ue BOIPOCH U3MEPEHUS CIIEKTPOB PaJUOCUTHAJIOB.
[TapameTpsl cniekTpoaHanu3zaropoB. llocinenoBaTenbHBIN
aHaJIM3 CIEKTPOB, CIIEKTPOAHAIN3aTOP MOCIEA0BATEIbHO-
ro tTuna. CtaHgapTHeie MPUOOPHI A7 aHAJIM3a CIIEKTPOB
paarocursanoB. OCHOBHBIE METOJIbI U3MEPEHHUN C IIOMO-
IO [TOCJIE0BATENILHOTO aHanu3aTopa crnekrpa. [Torpem-
HOCTU M3Mepurened crekrpa. [lapamienbHbl CHEKTpo-
ananu3atop. LludpoBoii aHamu3 CrieKTpoB.

Tema 4. 3mepeHne mapameTpoB
PagroOCUTHAIIOB

W3mepenne mnapamMeTpoB MOIYIMPOBAHHBIX CHUIHAJIOB.
MonynomeTpsl U geBHOMETpHl. L{udpoBbie BOIBTMETPHI,
CTPYKTypHasl CXeMa W MapaMeTpbl, OCHOBHBIE Y3Jbl U
NPUHIUIBI UX paboThl. V3MepeHne ucKakeHHH (HopMbl
CHTHAJIOB. ABTOMAaTH3UPOBAHHBIE U3MEPUTENN HEIUHEH-
HBIX UCKaXXeHUM. M3MepeHune 4acToThl U nepuoaa paauo-
cUrHajoB LudpoBbIMU Npudopamu. M3mepenune BpeMeH-
HBIX MHTEPBAJIOB METOAOM JUCKpeTHOro cueta. M3mepu-
TEJIM Pa3HOCTH (a3 rapMOHUYECKUX PAJTUOCUTHAJIOB aHa-
JIOTOBBIMU M LU(DPOBBIMU (pa3oMeETpaMH.

Tema 5. IlaHopamHBIE METOIBI
M3MEPEHNS YACTOTHBIX XapaKTe-
PHUCTHK

ITanopamubiii Meron u3mepenuss AUX. YerpolictBo aB-
TOMAaTU3UPOBAHHBIX U3MEPUTENIEH YACTOTHBIX XapaKTepHU-
cTuK. /luHamuyeckne MCKakeHus npu usmepennn AUYX
U IIyTH WX yMEHbIIEHHs. MUKponpoueccopHsle H3Me-
putenmun AUYX. H3MepeHHe YaCTOTHBIX XapaKTEPUCTUK
YCTPOMICTB € paclpeleNeHHbIME napaMmeTrpamu Ha BU un
CBY.

Tema 6. M3mepuTenbHble cUCTe-
MbI

[TonsiTue 00 M3MEPUTENBHBIX CUCTEMaX, UX HA3HAYEHUHU.
CTpyKTypHBIE CXEMbI U3MEpUTEIbHBIX cucTeM. [loHsTHE
o0 uHTepdeiicax u3MepuTenbHbIXx cucrteM. llocnenosa-
TelbHbIE UHTEP(HENCHl U UX MPUMEHEHHE B MU3MEpPUTEIIb-
HbIX cuctemax. [Ipubopusiii naTepdeiric MOK u ero uc-
MOJIb30BaHMUE MPU MOCTPOCHUH M3MEPUTEIbHO-BBIYHCIIHU-
TEJBHBIX KOMITJIEKCOB. OCOOEHHOCTH MPOTpaMMHUPOBAHHS
U3MEPUTEIBHBIX CUCTEM.

3akirroueHmne

OCHOBHBIE TEHACHIMH DPA3BUTHS PATAOU3MEPUTEIBHOU
TEXHUKHU.

4.2

Ilepeuenn 1a00paTOPHBIX PadOT




HaunmeHoBaHue j1a00paTopHOi padoThI KosmmuecTBo aya. yacos

1. 3MepeHue nmapaMeTpoB MEKTPOHHO-IIy4EBOTO ocuuuiorpada 3
2. TeneBusznoHHBIN ocuuiuiorpad ¢ HUPPOBBIM HU3MEPUTEIHHBIM
OJIOKOM 4
3. UccnenoBanue ananuzaropa crnekrpa Rohde & Schwarz FPC100 3
4. UccnenoBanue CEKTPOB NEPUOINYECKUX CUTHAJIOB 4
5. 3Mepenue 4acToThl U epruosia KoineOaHuil MeToI0OM AUCKPETHO-
ro cyera 3
6. 3mepeHne HeMMHEHHBIX UCKAKEHUN 4
7. Ocuminorpaguveckue n3MepeHUs 3
8. MccnenoBanne 4acTOTHBIX XapaKTEPUCTHK MaHOPAaMHBIM MUKPO-
npoueccopHeiM n3mepurenem AKNII-4106 4
9. HccnepoBanue 4acTOTHBIX XapakTepucTHK RLC-koMmOHEHTOB
PaZMOdIEKTPOHHBIX CXEM 3
10. UccnenoBanne aMIUIMTYIHO-4YaCTOTHBIX XapaKTEPUCTUK aKTHB-
HBIX (QUIBTPOB 3
Htoro 34
4.3 IlepeyeHb NPAKTHYCCKHUX 3AHATHH

4.4

4.5

4.6

4.7

[IpakTryeckue 3aHATUS HE PETYCMOTPEHBL.

KypcoBoe npoekrupoBanue

KypcoBas pabota (IIpoeKT) He TPe1yCMOTPEHBI.

Pedepar

Pedepar ve mpegycmoTpeH.

NuauBuayaabHoe J0MalIHee 3aJaHue

NuauBuayanpsHOE JOMaIHEE 3aIaHUE HE TTPEIYCMOTPEHO.

Hoxan

Jlokiiaa HE MPEeyCMOTPEH.




4.8 Keiic

Keiic He mpegycMOTpeH.

4.9 Opranusanus u y4eOHO-MeTOANYeCKoe odecnevyeHne CaMoCTOATeIbHOM pa-

00THhI

N3yuyeHne TUCIUIUIMHBI COMPOBOXKIAETCS CAMOCTOATENIbHON pabOTON CTY/IECH-
TOB C PEKOMEHJOBAaHHBIMM IPEIOAABATEIIEM JIUTEPATYPHBIMA UCTOYHUKAMHU U UH-

dopManmoHHBIMU pecypcamu ceTu MHTepHer.

[InaHupoBaHuE BPEMEHH JUUIS U3YUYEHUS JUCLHUTIIIMHBI OCYILIECTBIISIETCS HA BECh
nepuoj 00yueHus, mperycMaTpuBas pU TOM PETYJIIpHOE MOBTOPEHUE MPONAECHHO-
ro marepuana. OOy4aroImMMcsl, B paMKax BHEAyAUTOPHON CaMOCTOSATENbHON pado-
Thbl, HEOOXOJJUMO PETYJSPHO JIOMOJIHATH CBEACHUSIMU U3 JINTEPATYPHBIX HCTOUHUKOB
Marepuall, 3aKOHCIIEKTUPOBAaHHbBIN Ha JIEKUMX. [Ipy1 3TOM Ha OCHOBE M3y4deHUs pe-
KOMEHIOBAaHHOM JINTEPATyphI LIeTIECO00Pa3HO COCTABUTH KOHCIIEKT OCHOBHBIX MOJIO-
KEHH, TEPMUHOB U ONIpeAeNIEHUN, HEOOXOANUMBIX /111 OCBOCHHMSI Pa3IeioB yueOHOM

JTUCIIUTLIINHEL.

Ocob0e MecTo ynensieTcsi KOHCYJIBTUPOBAHUIO, KaK OJTHOM U3 opM 00yUYeHus
U KOHTPOJISI CAMOCTOATENbHON paboThl. KOHCYyNbTHpOBaHuE MpeanonaraeT 0coobIM
00pa3oM OpraHM30BaHHOE B3aWMOJICHCTBUE MEXAY IIPETOIaBaTeIeM U CTYICHTAMH,
IIPU 3TOM IPEATNONATAETCS, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIICHUE, KOTOPOE
OH MOJKET MpeAnucarb KOHCYJbTUPYEMOMY, JTHO0 OH BIIAJIEET CIIocoOamMu JesTelb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MyTh PEIICHUS MPOOIEMBI.

Texymas CPC IIpumepunas
TPYA0eMKOCTb, a4
Pabora ¢ 1eKInOHHBIM MaTepuaioM, ¢ y4eOHOM JTuTepaTypoi 20
Omnepexaroniasi caMocTosiTeNbHAs paboTa (M3yueHUue HOBOTO MaTe-
puaia o ero u3JI0XKEHUS Ha 3aHATHSIX) 0
CaMocTosiTeIbHOE U3YUEHHE Pa3/ieIoB TUCIUILINHBI 0
BrimonHeHne moManHuxX 3aaHui, JOMAITHUX KOHTPOIBHBIX PabOT 0




Texymas CPC

IIpumepHas
TPYA0EMKOCTb, a4

[ToaroroBka k mabopaTopHbIM paboTaMm, K MPAKTHUYECKUM U CEeMH-

HapCKHUM 3aHATUSM 10
IToaroroBka Kk KOHTPOJIBHBIM Pa0OTaM, KOJUIOKBUYMaM 10
BrinonHenue pacueTHo-rpapuueckux padot 0

BrinonHeHne KypcoBoro mpoekTa uin KypcoBoil paboTsl 0

[Touck, nzydyenue u mpe3eHTaIuss HHOOPMAIIMH 110 33JIaHHON TIPO-

Oneme, aHAIM3 HAYYHBIX MyOIUKAIMil 110 3aJaHHOMN TeMe 0

PaboTa Hax MEXIUCUUIUIMHAPHBIM IPOEKTOM 0

AHanu3 1aHHBIX 10 3aJJaHHOH TeMe, BBITIOJIHEHHE PacueTOB, COCTaB-

JIEHHE CXEeM U MoJiesiel, Ha OCHOBE COOPaHHBIX JaHHBIX 0

[ToaroroBka k 3auety, UG PepeHINPOBAHHOMY 3aUETy, IK3aAMEHY 35
HNTOI'O CPC 75
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa
1 Hanunun, Anekcannp AnekceeBud. Mamepenus B paanoasnekTponuke [ TexcT] 106
: yue0. mocobue / A. A. lanunun, H. C. JlaBpenko, 2017. -407 c.
2 Hanunun, Anekcanap AnekceeBud. [IpuOopbl U TeXHHKA paglou3MepeHH B 80

Bompocax u orBeTax [TekcT] : yueb. mocodue / A. A. lanunus, [{. O. Mocka-
nen, B. A. CocHoBckuit ; mog pen. A. A. lanununa, 2018. -123 c.

3 Hanunun, Anexcanap AnekceeBud. M3mepenus B texnuke CBY [Tekcr] : 79
yueb. mocobue Al By30B [0 HAIPABJICHUIO MOATOT. JUIJIOM. CIEIHAINCTOB
“Pagnorexnuka” / A.A. Jlannnus, 2008. -183 c.

4 JBopsmuH, bopuc Bnagumuposuu. Metposnorus u paguonsmepenus [ Teker] : 99
yue0. mocoOue 1Sl By30B 110 HAIPABJICHHUIO MTOJTOT. TUTIOMHUP. CIICIIHATNCTOB
”Pagunorexuuka” / b.B. JIBopsmmn, 2005. -297 c.

5 bapy3nun, Cepreii AnaronbeBud. IIpubopbsl M TeXHUKa paarON3MEpEeHUN 34
[Texct] : ma6. mpaktukym / C. A. bapy3aun, A. A. Hanwms, JI. O. Mocka-
nen, 2012. -103 c.

JlomonuuTenbHas TuTeparypa

1 Mupckuii, ['puropuii SIkoBneBuy. DneKTpoHHbIE U3MepeHus [TekcT] : MOHo- 27
rpadus / Mupckuii I'.51., 1986. -440 c.

2 Meiizna @.®. DnekTpoHHbIE H3MEPHUTEIbHbBIE TPUOOPHI M METO/IBI H3MEPEHUH 7
[Tekcr] / @.®. Meiizna; Ilep. ¢ anr. B.Jl.HoBukosa, 1990. -535 c. c.

3 N3mepenus B anexrponuke [Tekcr] : Cropas. / B.A.Ky3uenos, B.A.Jlonros, 14

B.M.Konesckux u ap.; [lox pen. B.A.Ky3nenosa, 1987. -509 c.

5.2 IlepedeHb pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHUKANUOHHOM ceTH « UH-

TEPHET», UCIIOJb3YCMbBIX IIPH OCBOCHHUH NTUCHUIIJTUHBI

Ne ni/nt DJIeKTPOHHBII ajpec

1 Crpanuna IUCHUTLINHBI Ha caure Kadeapol TOP
http://www.tor.eltech.ru:8000/edu/bachelor/ptri

5.3 Anpec caiita Kypca
Anpec caiita Kypca: https://vec.etu.ru/moodle/course/view.php?1d=10395

11


https://vec.etu.ru/moodle/course/view.php?id=10395

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

s muctutnabl «[[prbophl 1 TeXHUKA paguou3MepeHuiny GhopMoil mpome-

)KYTOHHOﬁ arrecraiyu ABJISICTCA DK3aMCH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a1a4.
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OcobGeHHoCTH 1O0MyCKA

JIoIyCK K 3K3aMEHY:
-TIOCEIICHUE JICKITMOHHBIX 3aHITui (He MeHee 80%);
-BBITIOJIHEHUE JTAOOPATOPHBIX padOT U 3alIUTa OTYETOB MO JJAOOPATOPHBIM paboTaM
Ha KOJIJIOKBUYMaX.
DK3aMeH BKJIIOUAeT B c€0sl yCTHBIM OTBET Ha JIBa BOIIPOCA U3 CIUCKA, BbIJTABAEMOTO
3apaHee (Kak MUHIMYM, 32 MECSII 0 ceccuu ). Bompockl BKiIt04aroTcs B OUJIET B CITY-
YaitHOM MOPSAKE, OJJHAKO OHU OTHOCSITCS K pa3HbIM paszzaenaM Kypca. [Ipu moaroros-
K€ T0JIb30BaThCsl KHUTAMHU, KOHCIIEKTaMU | IIp. He pa3pemieHo. [locie moaroroBku k
OTBETYy CTYIEHT OTBEUYaeT MpemnojanBareiito B ycTHOU (opme. [Ipu oTBeTe sx3ameHa-
TOp TIPOBEPSIET, pa3OupaeTcsi CTyJACHT B Marepualie AUCIUIUINHBI WU MPaBUIHHBIC
OTBETHI MPOCTO BBIYUYEHBI HAN3YCTh. Kak mpaBuio, TOMOJIHUTEIbHBIE BOIIPOCHI, KOTO-
phI€ 3a]1a€T MpEToaaBaTelib B BU€ CBOOOAHOTO 00-CY>KIEHHUS, 10 TEMAaTUKE COBIAa-
eT ¢ Bonpocamu omsieta. [1o utoram 3Toii 6eceibl IK3aMEeHATOp MPUHUMAET PEIICHUE
00 UTOTOBOH OIIEHKE 0 AUCIUILIUHE:
» O0a Borpoca 1no OWJIeTy UMEIOT MPAaBUJILHBIE OTBETHI, TEMA BOIIPOCOB OTPaKeHA C
MCYEPITBIBAIOIICH MOJTHOTON OIIEHKA 32 K3aMEH -«OTIUIHOY;
» OTBeTHI Ha 002 BOIIPOCA HETIOIHBI, B OTBETaX BCTPEYAIOTCS OIMMOKH -OI[EHKA 32 JK-
3aMEH «XOPOIIIOY;
* ToapKO OMH BOTIPOC OTBEUCH MPABUIILHO U JJOCTATOYHO MOJTHO -OIIEHKA 33 dK3aMeH
«YIIOBJIETBOPUTEILHO.
 He oTBeueH HU OAMH BOMIPOC M3 OMIIETA -OLIEHKA 33 DK3aMEH «HEYIOBIETBOPUTEIIb-

HO».

6.2 OueHouHble MAaTEPHAJIbI JISI IPOBECHUS TEKYIIero KOHTPOJIS U MPoMe-

)KYTO‘IHOﬁ arrecranmmmu oﬁyqammnxm o IMCuUMIIJINHE

IIpumepHbIe BONPOCHI K IK3aAMEHY

’ Ne i/ I Onucanue
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1 MuxkpornpolieccopHble U3MEPUTENbHbIE TPUOOPHI, UX MPEUMYIIECTBA U HETOCTATKH IO
CPaBHEHHUIO C TPAIUIIMOHHBIMH aHAJIOTOBBIMH CPEICTBAMU U3MEPEHUSI.

2 OcCHOBHbIE HANpaBJICHUS UCIOIb30BaHMSI MUKPOIIPOILIECCOPOB B U3MEPUTEIHHON TEXHU-
ke. KomnbroTepHbie H3MepHUTENbHBIE yCTPOMCTBA, 00IACTh UX IPUMEHEHUSI.

3 CrpyKkTypHasi cxeMa aHaJloTOBOTO YHHBepcalbHOro ocuumiorpada. Kanan Y. [IByxxka-
HajbHbIE U ABYXsydeBsie DJI10.

4 CrpyKTypHasi cxemMa aHaJlOTOBOTO YHUBepcanpHOro ocuuiuiorpada. Kanan X. Pexxumsr
paboThI pa3BepTKU U CUHXPOHHU3ALINH.

5 Meton kanuOpOBaHHBIX IIKAJd M KOMIEHCALIMOHHBIA METOJ U3MEPEHUSI HAIPSKEHUS C
MOMOIIBIO OcMIIIorpada.

6 JIBoitHas pa3BepTka ocruiuiorpada, €€ UCToab30BaHue ISl H3MEPEHUST BPEMEHHBIX HH-
TEPBaJIOB KOMIIEHCAIIMOHHBIM METOIOM.

7 Ocmnorpaduyueckuil METoA U3MEpPEHUs MyTEM CPaBHEHUS C 3TaJlOHOM (METOJ dJIeK-
TPOHHBIX METOK). AHANIOrOBbIN ocuusuiorpad ¢ Hu(GpPOBBIM UBMEPUTETHLHBIM OJIOKOM.

8 Hudposoit ocuumnorpad, NpUHIKN ISHCTBUS, CTPYKTypHasi CXeMa, HHAUKATOPHI.

9 Pexumbl paboThl U TOMOTHHUTEIbHBIE (PYHKIIMOHAIBHBIE BOBMOXKHOCTH IIU(GPOBOTO OC-
nwiorpada, METoIbl MOBBIIIEHUS] TOUHOCTH U3MEPEHUI.

10 OcobeHHOCTH OTIepaTUBHON MaMsITH HU(PPOBOrO ocuuiuIorpada, pexxuMbl 3aTIOMHUHAHUS,
Ipe3anycKa 1 nocie3amnycka.

11 OO61ue Bonpockl aHan3a cnekTpoB. Kinaccuduxaiyst METO0B CIIEKTPaIbHOIO aHAJIN3A.
[TapannenbHplil aHanU3aTOp CHEKTpa. BhruncanTenpHplil aHANU3aTOp CHEKTPA.

12 CrpykTypHas cxeMa aHaJu3aropa CIEeKTpa MOCIeI0BaTeIbHOIO TUIIA.

13 TO4YHOCTH U3MEPEHHUSI CIEKTPOB MEPUOJUYECKUX CUTHAJIOB C MOMOIIBIO aHAJIM3aTOpa To-
CJIEJIOBATENILHOTO TUIIA, IPUYUHBI HCKAKEHUS CTIEKTPOTPAMM.

14 MeTonbl u3MepeHust aMILTUTY/ ¥ 4aCTOT FapMOHUK Ha SKpaHe aHalu3aTopa CIeKTpa Imo-
crnenoBatenbHOTO TUMa. O0NMacTH UCTIONb30BaHUS CTAaHAAPTHBIX aHATH3ATOPOB CIEKTPA.

15 OcHoOBHbIE TapaMeTpPBbl aHAIM3aTOpa CIEKTPaA MOCIe10BaTeabHOro Tuna. Paspemaromast
crocoOHOCTh aHaM3aTopa CreKTpa. JuHaMuyeckas pasperiaronas CiocCoOOHOCTb.

16 Nzmepenue kod¢ppuirienTa rapMoHUK U K03(h(HUIIHEHTa HETMHEHHBIX UCKaKeHUI. AHa-
noroBsie 1 udpossie MTHU.

17 Knaccugukanus MeTo10B U3MEpeHNs apaMeTpOB paJioCUTHAIOB. MeTO/Ibl H3MEPEHUS
k03 puIMEeHTa aMIUTUTYAHON MOIYNSIIIMUA U JEBUAIMHM YacTOThl. MOAYIOMETpHI U Jie-
BUOMETPBHI.

18 Ocnumtorpadgudeckuid 1 KOMIIEHCAIMOHHBIN METO/IbI u3MepeHust pazoBoro casura. Da-
30BbI€ IETEKTOPBI.

19 Meton n3mepenus $pa3zoBoro CABUra Mpeodpa3oBaHUEM B HAMPSKEHHUE U BO BPEMEHHOM
uHTepBai. Ero peanusanus B aHAJIOTOBBIX U IIU(POBBIX Mpudopax, udpoBoii pazomeTp
C ycpeaHeHHeM (MHTETpUpYIOLHid (hazoMeTp)

20 Ocummnorpadudeckuii, TeTepOJMHHBINA U PE30HAHCHBIN METOABI U3MEPEHHUS YaCTOTHI.

21 W3mepenne yacToTsl METOIOM TUCKPETHOIO cUeTa. DIEKTPOHHO-CUETHBIM YaCcTOTOMED.

22 N3mepenue neprosa U BpEMEHHBIX MHTEPBAJIOB METOAOM JIUCKPETHOIO CyeTa C MOMO-
uipro OCY.

23 [TorpemHuocT MeToAa JUCKPETHOTO CUETa U MyTH UX yMeHblIeHus. KoMOMHNpOBaHHBII
croco0 U3MepeHHsl YaCTOTHI.

24 Mertonb! uamepenusi AUX. M3mepennss AUX B IUCKPETHBIX TOUKAX, MOTPEITHOCTH METO-

na.
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25 CrpykrypHas cxema nanopamuoro u3mepurens AUX. Ilapamerpsr uzmepurens. /[una-
MHYECKUE UCKAXKEHUS pH n3mepennn AYX.

26 N3mepenune ypoBHS M 4aCTOThI OTAENIBbHBIX ToUeKk AUX Ha 3KpaHe MaHOPaMHOIO U3MEPH-
tensa AUX. IlorpentHocTy maHopaMHOTo MeToja u3mMepeHuss AYX.

27 Muxkponpoueccopublie uameputenu AUX. CTpyKkTypHas cxema, anropuT™M KaTuOpOBKHU U
U3MEPEHUH.

28 W3mepurensHble cuctembl. Knaccudukarus, CTpyKTypHbIE CXEMBI.

29 OcHoBHBIE TUTIBI HHTEP(ENHCOB, UCIOIB3YEMBIX B U3MEPHUTENIBHBIX CUCTEMAX, UX CPaB-
HUTEJIbHBIN aHAIU3 U 0COOEHHOCTH.

30 [Ipubopnsiit uarepdeiic GPIB, ero cBoiicTBa n napamerpsl. Haznauenue nunuii uHTEp-
¢etica GPIB.

31 Hasnauenue curnanos muH npubopHoro untepdeiica. Anroputm nepenadu Oaiira naH-

HbIX 110 uHTEepdeiicy GPIB.

32 Komanna untepdeiica GPIB, nponiecc nepenaun komana o unrepdericy. Uarepdetic-
HbIe (DYHKIIUH, afpecals mpudopoB.

®opma OusIeTa
MuHucTepcTBO HAyKH M BhIcIIero oopa3zoBanus Poccuiickoit deneparuu
OI'AOY BO «Cankr-IletepOyprckuil rocynapCTBEHHBIN 3JEKTPOTEXHUUECKUI

yHuBepcutet «JIDTWU» umenu B.M. YabsHosa (JIennHa)»

SK3AMEHAIIMOHHBIN BUJIET Ne 1
Hucuuruinaa Ipubopsl U TexHuka paguousmepennid OPT

1. MukponporieccopHbie U3MEpHUTENbHbBIE TPUOOPHI, X TPEUMYIIECTBA U HEMIO-

CTAaTKHU I10 CPAaBHCHUIO C TPAAUIIMOHHBIMH aHAJIOTOBBIMH CPCACTBAMU N3MCPCHHA

2. Metoa n3mepenus ¢pa3oBoro ciBura npeoopa3oBaHUEM B HANPSKEHUE U BO
BpeMeHHOM nHTepBai. Ero peanusaius B aHAJIOTOBBIX U IIU(POBBIX TpHOOpax, nuud-

poBoii (pazoMeTp ¢ ycpeaHeHreM (MHTEerpupyronmii gpazoMerp).
YTBEPX/IAO

3aBeayromuii kKadeapoit B. H. Ymakos

Bech KOMITUIEKT KOHTPOJIbHO-U3MEPUTENIHHBIX MaTepHUaIoB JJisi TPOBEPKU CHop-
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MHUPOBAaHHOCTH KOMIIETCHIIMM (MHAMKATOpa KOMIIETCHIIMHM) Pa3MEILIEH B 3aKpPBHITON

4acTH 1O ajpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
2 Tema 1. O0mue Bompochl aBTOMaTU3AIMKA U3MEPECHHMA KonnokBuym
4 Tema 2. Ocrmutorpaduueckue U3MepeHus KomnokBuym
6 Tema 3. CriekTpasibHBIN aHATIU3 PaiOCUTHAJIOB KonnokBuym
8 Tema 3. CrieKTpajbHBIN aHAIW3 paJUOCUTHAIIOB KonnokBuym
10 Tema 4. I3MepeHne napaMeTpoB pasiiOCUTHAJIOB Komnoxsuym
12 Tema 5. [TaHOopaMHBIE METO/IBI N3MEPEHMSI YACTOTHBIX Xapakre- | KomtokBuym
PUCTUK
14 Tema 5. [TaHopaMHBIE METOABI U3MEPEHUS YACTOTHBIX Xapakre- | KoimokBuym
PUCTHK
16 Tema 6. MI3MepuTenbHble CUCTEMBI KonnokBuym
17 3aKiroueHue Komnoxsuym

6.4 MeTonnka TeKylero KOHTpOoJIs

1. MGTO}II/IKa TEKYIIECro KOHTPOJA HA JICKIIMOHHBIX 3aHATUAX.

1.1. Texymuii KOHTPOJIb BKIIOYAET B CE€0SI KOHTPOJIb TOCEUIAEMOCTH (HE MEHEE

80% 3aHsTHIN).
2. Tekyuuii KOHTPOJIb HA J1a00PATOPHBIX 3AHATUIX

2.1. Iopsinok BBIMOTHEHUS JTaOOpPaTOPHBIX pabOT, MOATOTOBKM OTYETOB M MX

3allUTHI.

B nporniecce oOyuenus no gucruruinae «IIpubopsl U TeXHUKA pagrou3Mepe-
HUI CTYJIEHT 00s13aH BBIIIOJIHUTH B COOTBETCTBHUH € YueOHbIM rpadukoMm 10 mabopa-
TOpHBIX paboT. [loa BhIONIHEHHEM JTa0OPAaTOPHBIX pabOT MOApPa3yMeBaETCs MOIr0-
TOBKa K paboTe, MPOBEACHUE IKCIIEPUMEHTAJIbHBIX UCCIIEIOBAaHUH, MOJTOTOBKA OT-
YyeTa M €To 3aluTa Ha KojmokBuyme. [locie kaxmoi 1aboparopHoit paboTHI Mpey-
CMaTpUBaeTCs MPOBEJCHUE KOJUIOKBUYMOB, Ha KOTOPBIX OCYIIECTBIISICTCS 3alllUTa
1abopaTopHbIX paboT. BrinogHeHne 1a00paTOpHBIX pabOT CTYJEHTaMH OCYILIECTB-
JseTCsl MHAUBUAYaNIbHO (B Opuragax j10 3 yenoBek). OdopmiieHrue oT4yeTa CTYyACH-
TaMU OCYIIECTBIISIETCS (B KOJIMYECTBE OJHOTO OTYETa HA OpHUraay) B COOTBETCTBHUH

¢ npunateiMu B CIIOI'DTY npaBunamu ogopmiieHus ctyaeH4ecKux padotr. OTuer
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Oq)OpMJ'IHCTCH IMOCJIC BBIITOJIHCHUSA SKCIICPUMCHTAJIbHBIX I/ICCJ'IeJIOBaHI/Iﬁ " IpcaAcTaB-
JEICTCA IPCIIOAAaBaTCIIIO Ha ITPOBCPKY. ITocne IIPOBCPKU OTUCT 00 BO3BpaIacTCs

(Mpu HANMMYWU 3aMe4YaHuil) Ha JOpabOTKY, TUOO MOAMUCHIBACTCS K 3alUTE.

JlaGopaTtopHbie pabOThI 3alTUIIAIOTCS CTYACHTAMU WHAWBHUAYaIbHO. Kabiii
CTYJICHT MOJy4YaeT BOIPOC IO TEOPETUUECKON YACTH, WIIH 10 MPOLEAYPE NMPOBEACHHUS
AKCIIEPUMEHTAIBHBIX UCCIEIOBAaHUM, WU TI0 MOCJEAYIoNe o0paboTke pe3yibra-
TOB, TIOCJIC YETO €My IPEAOCTABIISICTCS BPEMs JIJIs MOATOTOBKHU oTBeTa. [Ipu 00Ccyxk-
JICHUU OTBETA IMPEIOJaBaTeIb MOXKET 3aJ]aTh HECKOJIBKO YTOUHSIIOIIMX BOMPOCOB. B
CJIy4ae €CJIM CTYICHT JEMOHCTPUPYET NOCTATOUHOE 3HAHUE BOMPOCa, paboTa cuuTa-
eTcs 3amuiieHHon. Ecim pabora He 3amuineHa, CTyACHT K BBITIOJHEHHUIO CIIETYIO-

el paboTel He donyckaemcs.

Ha 3amure nabopaTtopHoi paboThl CTYJIEHT I0JDKEH MOKa3aTh: TOHUMaHUE Me-
TOJIMKH MCCIIEIOBAHUS U 3HAHUE 0COOEHHOCTEN €€ MPUMEHEHN S, TOHUMAaHUE U yMe-
HUE O0BSICHATH 0COOCHHOCTH MTPUMEHAEMbBIX METOJOB, BO3MOXHBIE 00JIACTH UX TIPU-
MEHEHHUS U T.Jl., YMEHHE JaBaTh KAYECTBEHHYIO U KOJIMUYECTBEHHYIO OLICHKY TIOJTy4€EH-
HBIX DKCIIEPUMEHTAJIBHBIX PE3YJIBTATOB U MPOTHO3UPOBATH PEAKLIMU UCCIELYyEMOTO
00BbeKTa Ha pa3IMYHbIC BO3JACHCTBYSA, HABBIKM U YMEHHUSI, TPHUOOPETEHHBIE MPHU BBI-

MIOJIHEHUH JTA00paTOPHON PabOTHI.

[TIprmepbl KOHTPOJIBHBIX BOIIPOCOB IPUBEIEHBI B METOANYECKUX YKA3aHUIX 10

BBITIOJTHEHUIO J1a00PaTOPHBIX PadOT.

J1J1s mony4deHus I0MycKa K dK3aMeHy He0OX0TUMO 6b1n0IHUMb TA00PATOPHbBIE
paboThl MO paboueMmy rpauky, npedcmasums omuemsl M0 HUM, UCHPABUMb COe-
JIGHHble npenooasamenem 3amedanus o 0T4YeTaM, 3alIUTUTD CelIaHHble paboThl Ha

KOJJTOKBUYME.
TonbKo B ciIydae 3almThl BceX paboT CTYACHT JIOMyCKaeTCs JI0 IK3aMeHa.

2.2. Texyuuii KOHTPOJIb BKJIIOYAET B CE€0s BBIMIOJIHEHUE, Ca4y B CPOK OTYETOB

U UX 3alUTy MO BCEM JIaOOpaTOpHBIM paboTam, Mo pe3ylibTaTaM KOTOPOU CTYACHT
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MIOJTy4YaeT JOIMyCK Ha K3aMEH.
CaMOCTOSITe/ILHOM PadoThI CTYIEHTOB

KoHTpoap caMOCTOATENBHON padOTHI CTYAEHTOB OCYIIECTBISETCS HA JIEKIIH-

OHHBIX, J'Ia60paTOpHI>IX 3aHATHUAX CTYACHTOB I10 MCTOJAHUKAM, OITMCAHHBIM BBIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonudecTBO  mMocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
MeJIOBass WM MapKepHast
JI0CKa

JlaGopatopusie pabo-
ThI

JlaGopatopust

KonnuecTtBo mocagodHbIX
MECT — B COOTBETCTBUU
C KOHTHHICHTOM, J1abo-
paTopHbIe CTEHIbI — B
COOTBETCTBUH C HaboOpoM
n1abopaTopHBIX paboT

CamocrosTenbHas pa-
oora

Ilomemenue naa ca-
MOCTOSATENBHON pabo-
Ta

OcHalleHO KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
MMOJKIIOUCHHS K cetu «MH-
TEpHET» U O0O0ECIeUCHUEM
JIOCTyIa B DJEKTPOH-
HYIO nH()OPMAIIMOHHO-
o0paszoBaTebHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
1 BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk
n/n 3acenanusa YMK OMOJIA
1 |20.05.2020 | IIporpamma | 20.05.2020, npotokon Ne 3 | #o1eHT,

aKkTyaJjbHa, K.T.H., JI0-

U3MEHE- neHT, A.A.

HUS HE Janunux

TpeOyroTcs
2 | 20.04.2021 [Iporpamma | 20.04.2021, mpotokon Ne 2 | motieHT,

aKkTyaJibHa, K.T.H.,, JO-

U3MEHEe- nent, A.A.

HHUS HE Janunun

TpeOyroTcs
3 129.03.2022 | ITIporpamma | 29.03.2022. npotokoa Ne3 | AOILEHT,

aKTyajbHa, K.T.H., JIO-

U3MeHe- meHt, A.A.

HUS HE Janunux

TpedyroTcs
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