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PaGoyas mporpaMma AUCLUIJIMHEL COCTaBjieHa Ha OCHOBe TpeboBaHui PemepabHOTO
rocygapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAApTa BHICIIEr0 00pa30BaHus 10 HallpPaBJIEHUIO
(cmenmanpHOCTH) ITOATOTOBKU «11.03.01 PapgmorexHmKa», yTBEPXKAEHHOTO NMPHKA30M
MunucTtepcTBa o6pa3oBaHus U HayKu Poccuiickoit ®emepanuu ot 19.09.2017 Ne 931, u B
COOTBETCTBUH C paboyuM yueOHBIM IJIAHOM, YTBEPKIEHHEIM PEKTOPOM YHUBEPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio penofgaBaHus QUCHUIIIUHLL « PagroTeXHUYEeCKHe CUCTEMBI» SIBISETCS:

M3y4yeHHe PafuoTeXHUYEeCKHUX CHCTEM Iepefaydyn MHPOPMaLUUHX 110 KaHajlaM CBSI3HU U
IIOATOTOBKA CTYAEHTOB K MCIIOJIb30BAHHUIO MOJTyYeHHBIX 3HAHUM B PEIIeHUN KOHKPETHBIX
IIPaKTUYECKUX 3ajlay Mo pa3paboTKe 9TUX CUCTEM M BXOOSIIUX B UX COCTAB YCTPOMCTB.
Oucnunnuaa PTC dopmMupyeT OCHOBY OJig NOATOTOBKKM 0OaKajlaBpoB B o06nacTu
pagMOTEXHUKM M CO3[aBaTh HeoOXomuMyio 06a3y [l yCIEeIIHOTO OBJaJeHUS
IMOCIeOVIOIUMY CHelUaJbHBIMU OUCHUIIKNHaAMU ydyeOHoro miaaHa. OHa OONXHa
crnoco0CTBOBAaTh pPA3BUTHUI0 TBOPYECKHX CIIOCOOHOCTEHM CTYOEHTOB, YMEHHUIO
dbopMynupoBaTh U pellaTh 3agayyd BHIOpaHHOU CIeI[aIbHOCTH Ha OCHOBE CHCTEMHOTO
IIOOX07a, YMEHUIO TBOPYECKU MPUMEHSITh U CAMOCTOSATEIbHO MMOBHIIIATh CBOW 3HaHUSA. B
pe3ynbTaTe M3yUYEHUS OUCHUIIINHBL ¥ 6aKalaBpOB HOJXKHBE CHOPMUPOBATLCS 3HAHUS,
YMEHHUS U HaBHIKH, IIO3BOJISIONINE CAMOCTOSTENbHO aHAIW3WPOBaTh U CUHTE3UPOBATh
pagroTeXHUYEeCKHe YCTPOMCTBA M CHUCTEMBI Pa3/IMYHOrO0 Ha3Ha4dyeHUu.[[MCHUUIIMHA
ssBJIsieTCs 6a30BOM U 0OecreynBaeT MaJbHEUINYI0 CIeNNalbHY0 TOATOTOBKY. M3y4das 3Ty
OUCLUUIIINHY, CTYNEeHTh 3HAKOMSITCS C IPUHIUIAMU B3aMMOOEWCTBUS Pa3UUHBIX
PamMOTEXHUUYECKUX YCTPOUCTB U CUCTEM. [IproOpeTeHHbIe 3HAaHUS U HaBHIKM HEOOXOMUMBI
I YCIEILIHOTO MPOEKTUPOBaHUS, TPOU3BOACTBA U COBEPIIEHCTBOBAHUS COBPEMEHHOMU
paguroanmapaTypel.

9OTa 1e/lb OCTUTaeTCs IIyTeM pelleHus Claenyolux(er) 3agad(u):

Omaromapst GyHIaMeHTaIbHOMY XapaKTepy yueOHOro MaTepuasa, HHTeHCU(PUKALUY U
MHOMBUOyaNnu3aluu mporecca obydyeHus, 93¢GPeKTUBHOMY HCIIOJIb30BAHUIO B y4eOHOM
IIpollecce NOCTUXKEHUN COBPEMEHHOM PAaJUOTEXHUKH.

2. MecCTO THCIHIIJIHHBI B CTPYKTYype 00pa30BaTe/IbHOH MIPOTrPaMMbI

IuciunnuHa «Paguorexanueckue cucteMel» b1.B.20 gaBnseTCS IUCHUNIINHON YacCTH,
dbopMupyeMoil ydacTHUKaMu 0Opa30BaTeIbHEIX OTHOIIEHUU O0s0Ka 1 yueGHOTO IjlaHa
moAroToBKMU OakKanaBpuata mo HampaBieHuio «11.03.01 PaguoTexHuka». H3ydeHue
OUCIUIININUHBE «PaguoTeXHUYECKUEe CUCTEMBI» OIHpPaeTCsd Ha 3HAHUM OUCLUIINH(bI)
«OcHOBBE IHPpPoBOH 00pPabOTKHM B pPaAMOTEXHUYECKHUX CHUCTeMax»; «Teopus
3JIEKTPUYECKOU CBSA3W»; «TexHu4ecKas 3JeKTPOOUHaAMUKa».

3. IlepeyeHb IVTAaHHPYEMBIX Pe3yIbTaTOB 00yUYeHHsI, COOTHECEHHBIX C
IUTAaHHPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/IbHOH MPOTrPaMMBbI

[Tporecc n3ydyeHus: AUCHUMINHE HallpaBlieH Ha (POpMUPOBaHUE CIIEAYIOMNUX
KOMIIETEHIINN:
Tab6muia 1

Ne Kop

HauMeHOBaHHe KOMIIETEHIIUH
I/ [KOMIIeTeHIIHH

Cnoco0eH BHIMONHAThL MaTeMaTUYeCKOe MOJIeIUpOBaHuEe 00HEKTOB U

1 [1K-1 IIPOLIECCOB II0 TUIIOBEIM METOAUKAM, B TOM YUCJIe C UCIIOJIb30BaHUEM
CTaHOAPTHBIX TAKETOB IPUKJIATHLIX IPOIPAMM

Cnioco6eH BHITTOTHATL PaCyeT U MPOEKTUPOBaHUE AeTaje, y3JI0B U

2 [1K-3 YCTPOUCTB PafUOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUUYECKUM
3aJlaHMEeM C KCIOJIb30BaHUEM CPENCTB aBTOMAaTU3alui IPOEKTUPOBAHUS




WHOVKATOPH TOCTUKEHUS KOMIIETEHIIUMN
Tabnuiia 2
YMeeT cTpouTh Pu3ndeckue U MaTeMaTU4eCKre MOJIe I MOfiesied, y3/10B, 0JI0KOB
PafOTEXHUYECKUX YCTPOUCTB U CUCTEM
[1K-1.2 BrnapgeeT HaBEIKaMU KOMIIBIOTEPHOI'0 MOJEJIMPOBAHUS
3HaeT IPUHUMUIIE KOHCTPYHPOBAHMUS OTHENIbHBIX JeTajlel, Y37I0B U YCTPOUCTB

[K-1.1

[K-3.1
PaguOTEXHNYECKUX CUCTEM

MIK-3.2 Ymeet IIPOBOOUTE OIEHOYHEIE PACYETEI XaPAKTEPUCTUK meTaneu, Y3JI0B U YCTpOﬁCTB
PaguoOTEeXHNYEeCKUX CUCTEM

TIK-3.3 BrageeT HaBRIKaMH IOATOTOBKHU MIPUHIOUIINAJIBHBIX 1 MOHTA2KHBIX 3JIEKTPUYECKUX

CXeM

4. 00beM THCHHUIUITHHBI H BHABI y4€0HOH PadoThI

Ounas ¢popMa o0yueHUs

Tabmuua 3
o Bcero| CemecTpsnl
Bun yue0HOM padoThI qacos| 5 5
O611ast TPYEOEMKOCTD | 8 3ET 288 [ 108 | 180
KoHTaKkTHasi pabora ¢ 00y4alOIIHMHUCS 118.6 |50.25| 68.35
B TOM YUCJIE:
Jlexknuu 46 20 26
[TpakTuueckue 3anatus (I13) 38 16 22
JTabopaTtopHbie paboTs (JIP) 32 14 18
3ammuTa KOHTPOIBHON PabOTHI - -
3amuTa KypcoBoil paboThl - -
3amuTa KypCoBOr0 IIPOeKTa - -
[TpomexkyToUHas aTTeCTalys 2.6 [0.25| 2.35
CamocTositeibHasi padoTa o0yuaromuxcsi (CPC) 135.75(57.75| 78
B TOM YHCJIE:
Kypcosas pabota - -
KypcoBoy npoekT - -
W / unu ppyrue BUOBL CAaMOCTOATEIEHOM PabOTHL:
TIOATOTOBKA K JTaOopaTOPHEIM paboTaM, MPaKTHYECKUM 127.75l49.75| 78
3aHATHUSIM, KOHTPOJIBHEIM paboTaM, U3yUeHHe
TEOPETHYECKOr0 MaTepuasa
[ToproroBka K MpOMeKyTOYHOU aTTeCTalliuu 41.65| 8 33.65
Bua npoMeKyTOUYHOH aTTeCTAlluH 3adeT/OK3aMeH
5. CogepKaHHe TUCIHUILITHHBI
5.1. ComepxaHue pa37esioB OUCLUIIIUHEI.
Tabnuma 4
No HaumeHoBaHHe Ne cemectpa
/m pa3szeia Conepxanue pa3jgesa OuHO-| .
OUCITUIIINHBI OYHasi|3a04- Hast
Hasl




Paspmen 1.
Knaccudukanus
Pafr031eKTPOHHEIX
cpenctB (PAC) u
PaIMOTEXHUYECKUX
cucteM (PTC)

Knaccudukanus PIC 110 CTeleH: CII0KHOCTH.
Knaccudukanus PTC o HazHaueHU0. OCHOBHEIE
CBOICTBA COOOIIEHUH U CUTHAJIOB PA3/IMYHEIX BULOB
cBsi3u.. Knaccudukanus PTC nepemauu nHGOpMaIuu
0 CITocO0y IIPeCTaBlIeHUsT HEIIPEPHIBHEIX 1
OUCKPETHHIX coobuieHu B cucteMe. Knmaccubukanus
CHCTEM Ilepefadyy HHQOpPMaluu 110 TUIY CPEeOEl
pacnpocTpaHeHus 3JIEKTPOMAarHUTHEIX BOJIH.
[nana30Hb 371€KTPOMArHUTHAIX BOJIH, IPHMEHSAEMEIX B
pPaguoOTEeXHUKE, 1 0COOEHHOCTH UX PACIPOCTPAHEHUS B
Pas3NMYHBIX Cpefax

Pazpen 2.

CucremHBIE TapaMeTPHL
PTC nepenauu
“HpOpManuu

O06o0uieHHas CTPYKTYpPHas cxeMa ofHOKaHanbHOU PTC
nepefgauu vHbopMmanuy. OCHOBHEIE OIlepaluy Hafl
CHATHaJIaMU B llepefaoiel u B npueMHou gactu PTC.
O61mre CBOMCTBA PANMOKAHATIOB CBSI3KU. HamexkHOCTh,
3(h(HeKTUBHOCTS, allllapaTypHas HaJeXKHOCTE,
[TOMEX0YCTONYUBOCTb, ITPOITYCKHAs CIIOCOOHOCTE,
3KoHOMHUYHOCTL PTC nepegadu uagpopmaiuu.
OCHOBHEIE KPUTEPHUYU IS OLEHKU
TOMEX0YCTOUYUBOCTH.

Pazmen 3.

Teopus TUHEHHOTO
00beIUHEHUS U
pas3meneHus KaHalbHBIX
CUTHAJIOB

TToHsITHE 0 MHOTOKaHAIbHEIX CHCTEMAX Iepemaun
nHGOPMaIMK ¥ ITOCTAHOBKA 3aaur 00beqHHEHUS |
pa3feneHus KaHATbHBIX CUTHAI0B. O6001IeHHaS
CTPYKTYypHas cxeMa MHOTOKaHabHoi PTC nepenayu
uHpopManuu. Heob6xomuMbie ¥ JOCTAaTOYHEIE CBOHCTBA
IIePEeHOCYUKOB HHPOPMALIUY IPH NTHHEHHOM
pas3feneHuy KaHaJIbHEIX CUTHANOB. JINHeHHas
HE3aBUCUMOCTDb U OPTOTOHAIBHOCTL KaHaIbHEIX
mepenocunkoB. O6001IeHHAsS CTPYKTYpHAsT cXeMa
pas3feneHus OPTOrOHANLHBIX CUTHAOB. [IPUYNHEL
BO3HMKHOBEHHUS MEeXKKaHATbHEIX TEPEXONHEIX IIOMEXH
IIPH YaCTOTHOM ¥ BPeMEHHOM Pa3feIeHuH.

Pazpmen 4.
MmuorokaHansHEIEe PTC
nmepenayy “HGOpMaIu
C YaCTOTHEBIM
pa3meneHreM KaHalloB

O6o0muIeHHas CTPYKTYPHAs CXeMa MHOTOKaHaIbHOH
PTC nmepenauu nHGOpPMaIMK C YaCTOTHHIM
pa3feneHueM KaHalloB. BEIOOD BUIa MOMYISIIUU B
[IePBOM CTyIleHU MHOTOKaHanbHEIX PTC ¢ 4aCTOTHEIM
pasjenieHneM KaHajloB. AMIIUTYOHAS MOOYISIUS
(AM) u AM c ogHo# 60K0BOM monocou (AM-OBII).
Croco06r! TOaBIeHusT OTHECYIeH U OTHOM OOKOBOM
IoJIoCcH B MHOTOKaHanbHEIX PTC. BoccTanoBneHue
MOJHECYIeH Ha MPUEeMHON CTOpOHe. Bribop Buma
MOAYJISLKAYA BO BTOPOU CTYyIIEHW MHOTOKaHanbHEIX PTC
C YaCTOTHHIM pa3fefieHueM KaHajioB. QOpMyJIkl
MamnaeBa [y TPUOIHKEHHON OLeHKY INHPHUHEL
cunekTpoB ®M u UM curnanos. CpaBHenune AM, ®M u
YUM. Hepapxus aHAIOrOBHIX cucTeM. OCHOBHEIE
MIPUYKHE TIOSIBIIEHUS TIEPEXOTHEIX TIOMEX B TPYIIIIOBBIX
BUMEO0- ¥ papguoTpakTax PTC ¢ 4aCTOTHHIM
pa3pmeneHneM KaHalloB




Paspmen 5.
MmuorokaHansHEIEe PTC
nepemavyy uHGOPMAIUU
C BpEMEHHHIM
pasneneHueM

HeobxoguMele YCIIOBHUST UCKPETH3AIMH aHAIOTOBEIX
curHajos 1Mo KotempHuKoBy. O0001IIEHHAS
CTPYKTypHAas cxeMa MHOrokasanbsHou PTC ¢
BpeMeHHHIM pa3feieHneM KaHamoB. LIUKI mepenayy,
€ro CTPYKTypa, HeoOXOMUMOCTh IIUKJIOBOM
CHHXPOHHK3aINY IIepefalollero U IpueMHOTo
ob6opymoBaHusi. BEIOOP BUIOB MOMYIISIIINY B IIEPBOM U
BTOPOY CTYyIEHSX MHOTOKaHaNbHEIX PTC ¢ BpeMeHHEIM
pasfenieHneM KaHaloB. AMIIIUTYTHO-UMITYJIbCHAS
MOJYTISIINS, €€ PAa3HOBUIHOCTH ¥ IIPOCTEUIIIHI CITOCO0
nony4denusi. [IINpOTHO-UMITYIbCHAS MOOYISALUS U
mpocTenui crocob ee monydenus. Pa3ouMITyIbCHAS
MOJYTISIIUS ¥ TPOCTEHIINH CII0C00 ee MOIyYeHus.
OCHOBHBIE TPUYKUHE BOSHUKHOBEHUS MeXKKaHaIbHBIX
TIepeXOOHBIX TOMEeX B MHOTOKaHanbHEIX PTC ¢
BpeMeHHHIM pa3fejieHneM KaHanoB. [IMCKpeTH3alus u
KBAaHTOBaHUE CUTHAJIOB. BEIOOD IIara KBaHTOBAHUS,
KOMIlaHOupOoBaHKe. Mepapxus HU(PPOBEIX CUCTEM
nepenayu

Pazmen 6.
HmnynbcHBlE
XapaaKTeepUCTUKHU
curHanoB. Komosoe
pa3mesieHre CUTHAJIOB

IlocTOMHCTBa ¥ HEOOCTATKM ITU(DPPOBEIX METOMIOB
Iepenavyy 10 CPaBHEHUIO C aHAJIOTOBBIMU METOIaMHU.
AMINUTYOHO-4aCTOTHEIE CIIEKTPE BULEO- U
PagUONMITYJIbCHEIX CUTHAIOB. [IpHHIIUIIEI KOTOBOTO
pasfeneHus NU(PPOBLIX KaHAIbHEIX CUTHAJIOB.
O06o0011eHHbIE CTPYKTYPHbBIE CXeMEI I pPoBbix PTC
nepenavyy HHQOPMauy C YaCTOTHLHIM, BDEMEHHEIM U
KOJOBEIM pasfefieHueM KaHaJlbHEIX CUTHAJIOB.
[TpuMmeHeHUE OPTOTOHANBHEIX (YHKINY PageMaxepa-
Yonia gns pa3peneHus KaHanos B nu@posex PTC.

Pa3pen 7.
KopoTKOBOJIHOBEIE U
VIIbTPAKOPOTKOBOJIHOBEIE
PTC nepenauu
uHbOpManuu

Oco6eHHOCTH PacIPOCTPaHEHUST KOPOTKUX U
yJIbTPAKOPOTKHUX BOJIH B aTMochepe 3eMu.
MHoOTo0/Iy4eB0O€e pacIpoCcTpaHeHne, UHTEPPEPEHIUS
Jydeii, obII1e U CeJIeKTUBHEIE 3aMUAPAHUS.
Pa3neceHHBIY IpYeM PaguOCUTHATIOB U €0
Pa3HOBUOHOCTU: pa3HEeCeHNe B IPOCTPAHCTBE, 10
YacToTe, 10 BpeMeHH, 10 noispu3anuu. CrocoOwl
UCII0JIb30BaHUs 00pas3loB CUTHAJA TPYU pa3HeCEeHHOM
npueMe. [lepemaya JBOMYHBIX CUTHAJIOB 110
pagroKaHaiaM C IOMOIIbI0 aMIIUTYOHON, YaCTOTHOU
u $ha30BoM MomyIAnIuu U geMonynganuu. [lepemada
OBOUYHEIX CUTHAJIOB C IIOMOILIBI0 OTHOCUTEIBHOU
dhazoBoit Momynanuu. KoppenauoHHbN 1
aBTOKOPPEJISAINOHHEI CIIOCOOH IIpreMa CUTHAJIOB C
O®M. ITonsaTue o kBagpaTypHOi OOPM. OcobeHHOCTH
Ha3eMHBIX PaIUOPeIeNHEIX, TPOIOCHEPHEIX U
CIYTHUKOBHIX JTUHMM CBsI3u.KOHBEpreHIMs KabeTbHHIX,
pPagMoTEeXHUUECKUX (Ha3eMHBIX U KOCMUYECKUX),
BOJIOKOHHO-OTITHYECKUX CUCTEM B rI100aBHON CETH
CBSI3H..

Pazpen 8.

O6Imre IPHUHIINAIIE
IIOCTPOeHUs ITU(PPOBHIX
CHUCTEM Iepenayunt

O61mre TPUHIIKAIE GOPMUPOBAHUS U TTepenayun
curganos B LICI1. OneHKa IIyMOB KBaHTOBaHUS [IPU
pPaBHOMePHOM KBaHTOBaHKU. OIleHKa LIYMOB
KBAHTOBAHUS IIPY HEPAaBHOMEPHOM KBAaHTOBAHUH.
JIuHelHOe ¥ HENMMHENHOEe KOOUPOBaHNe KBAHTOBAaHHBIX
curganos. [IMKM. [JenvTa- Mopyndus.

Paspen 9.

[udpoBeie CUCTEMEI
nepegauu. Mepapxus
IH(PPOBEIX CUCTEM

nepegaymn.

Hepapxuu 1 CTaHOAPTH IU(PPOBEIX CUCTEM IEPEIAYH.
O6beguHeHue IUGPOBLIX TOTOKOB B IIE3M0XPOHHON
1 POBOI Mepapxun. ACHHXPOHHOE 00beNuHEeHNe
TP POBEIX MOTOKOB. COrlacoBaHKe CKOPOCTEM.
CuHXpOHHOE 00beuHEeHNEe M(DPOBHIX IIOTOKOB.




Pasmen 10 MeTtons! cuaxponu3anuu B LICCPC. TakToBas
CHHX OHI/I:Q,aI.II/Iﬂ " CUHXPOHU3aUusA. [{TUKIOBas CHHXPOHU3AIUI.
10 p CxpeMOpupoBaHue HGPOBOTO CUTHATA. [IPUHITUITEL 6
yydiieHre Iu¢hpoBoro
pereHepanuy IA(QPOBEIX CUTHAIIOB.
curtana B LICCPC .
[ToMex0yCTONYHUBOCTD IUGPOBEIX PETeHEPATOPOB.
[Tpeobpa3oBanue COOOITIEHNY B CUTHAIE U 3aada
CHHTE3a OIITUMAJIBHOI'O OeMOOYJIsATopa. CucreMn
Pasgen 11 mepenayu ¢ KOTePeHTHOH 00pa00TKOM CUTHATIOB.
A ) [ToTeHnnanbHas MOMEX0yCTOUYUBOCTD CUCTEM
OcCHOBHBIE TTOHSTUS 2 N
N mepenayy ¢ KOTePeHTHOH 00pab0TKOM CUTHATIOB.
IIOMEX0YCTOUYIUBOCTH
11 PTC. CuuTes Bri6op u hopMupoBaHue CUTHAIO0B. CHCTEMEI 6
: mepefgayy HHGOPMAIMK C HEKOTePeHTHOU 00paboTKOM
OIITUMAJIBHOTO o
CUTHAJIOB. HOTeHI_II/IaJIBHaH IIOMEX0YCTOUYIUBOCTDb
geMongydaTopa o
CUCTEM Ilepegadn I/IH(I)OpMaHI/II/I C HEKOI'epEeHTHOU
00paboTKo¥ curranoB. CUCTEMEI ITepeaydu
“H(pOpManun C KOLOBLHIM pPa3feIeHNeM CUTHAJIOB.
5.2. MeXOuCHUNNIHHAPHEE CBI3M C obOecmedywBaeMBIMU (MIOCTIEOYIOIIUMU)
OUCLIIIINHAMU.
Tabnuiia 5
Ne
n/u HanmeHoBaHHe 0O0eceuYnBaeMbIX (IOCIeYIOIINUX) TUCIUIITHH
1 | IloMex0yCTOMYMBOCTh Pafi03IEKTPOHHEIX CPELCTB
2 | COyTHUKOBEIE U pafiyiopesieiHble TUHUU CBI3U
3 | HudpoBrie CUCTEME M CETH PAaOAOCBI3U
5.3. Pa3pesnbl AUCIUIIIVH ¥ BUABI 3aHATUU.
Ounas ¢popMa o0ydeHUs
Tabmnuia 6
No Jlek-| IIpakr. | JIab6. [Cemu- Bcero
HaumeHoBaHHe pa3gesia THCIUIUIHHBI CPC
n/u IIMH 3aHATHA3AHATHS| Hapbl 9aC0B
Pazpen 1.
1 | Knaccudukauus paguo3aeKTPOHHBIX CPEOCTB| 2 6 8
(POC) u pagnotexandyeckux cucrem (PTC)
Pazpgen 2.
2 | Cuctemurle napaMeTprl PTC nepenauu 2 2 4 7 15
nH(pOpPMauu
Pazgen 3.
3 | Teopus muHEeNHOT0 00bEAUHEHUS U 2 2 4 8 16
pa3feneHns KaHallbHbIX CUTHAI0B
Pazmen 4.
4 MuorokanansHble PTC nepenaun A 9 9 8 16
“H(QOpPMAaIlUK C YACTOTHHIM pPa3felieHueM
KaHaJloB
Paspern 5.
5 |MuorokananeHble PTC nepenaun 4 2 2 8 16
“HGOPMAIIMM C BDEMEHHBIM pPa3felleHueM
Pazmen 6.
6 | UMnynbCHBEIE XapaaKTeepPUCTUKYA CUTHAJIOB. 2 8 2 7.75 119.75
KopoBoe pa3fernieHne CUTHAJIOB




Pasgen 7.
KOpPOTKOBOIHOBEIE U
7 4 5 9
yIbTPaKOPOTKOBOIHOBEIE PTC nepenayu
“HpOpMalun
Pa3zpen 8.
8 | O6mre MIPUHLIKIILL TOCTPOEHUS ITU(PPOBEIX 6 4 4 18 32
CHCTEM Iepefaydu
Pa3pmen 9.
9 |Ludpossie cucTeMul nepenauu. Mepapxus 4 4 4 20 32
IM(POBEIX CUCTEM IIepefayvu.
Pa3pen 10.
10 | CuHXpoHU3aUUs U yIy4lleHrue TuPPOBOTO 8 6 4 20 38
curdamna B LICCPC
Pazpen 11.
11 | OcHOBHEIE TOHATHUS IOMEXOYCTOUYUBOCTH 8 8 6 20 42
PTC. CunTe3 ONTUMaIbHOTO OEMOLYISATOPA
Hroro: | 46 38 32 - [127.75)243.75
6. JIekuuu
Ounas hopMa o0yueHus
Tabmuma 7
Ne | Homep Bcero
TeMa JTeKIIuH
/o pa3ae’al JacoB

Knaccudukanus POC 1o cTeneHu CIOXKHOCTH U Ha3HAYEHMUIO.
Knaccuduxkarus PTC mo cmocoby npencTaBieHus HEPEePHIBHLIX U
1 1 OUCKPETHHIX co0bIeHuit B cucteMe. Kmaccudukalus cUCTeM Iepegaydn 2
“H(OpMauuy o TUIY CPEAEl PACIPOCTPAHEHUS 371eKTPOMArHUTHAIX BOJIH.
Jrana3oHsl 3J1EKTPOMArHUTHEIX BOJIH.

O6o01eHHast CTPYKTYpHAs cxeMa ofHOKaHanbHOU PTC nmepemaun
uH(popmanuu. OCHOBHEIE OIlepalluy HaJl CUTHAIaMU B Ilepefalolie u
npueMHOY yacTu PTC. OCHOBHEIE KDUTEPUU [JISI OLIEHKU
IIOMEeX0YCTOUYUBOCTH.

[ToHsiTve 0 MHOTOKaHaIbHBEIX CUCTEMAaX Ilepefadyu NHGOPMaLUH.
[TocTaHOBKa 3afayu 00beIUHEHUS U Pa3[ie/ieHNsT KaHaJIbHbIX CUTHAJIOB.

3 3 JIuHeViHas HE3aBUCUMOCTb U OPTOrOHAJIBHOCTh KaHA/IbHBIX [IEPEHOCYUKOB. | 2
O6o01ieHHast CTPYKTYpHast cxeMa pa3feIeHHus] OpTOTOHAIbHBIX CUTHAJIOB.
[TpruvHEl BOBHUKHOBEHUS MeXKaHaIbHEIX TePEeXOOHEIX TIOMEX.
O6o0mmenHas CTPyKTypHas cxeMa MHOrokaHanbHoU PTC nepegaun
“H(opMaUuy C 4aCTOTHEIM pa3felieHueM KaHasoB. BriOop Buma
MOAYJISLUY B IIEPBOY CTYII€HU MHOTOKaHaNbHEIX PTC ¢ 4aCTOTHEIM
pa3peneHneM KaHasio

BriGop Buma MOLYISLKY BO BTOPOM CTyIeHHM MHOTOKaHanbHEIX PTC ¢
4YaCTOTHBIM pa3fenieHreM KaHanos. dopmynel Manaesa s
mpuOIMKEeHHON OIIeHKY IMUPUHEI cClIeKTpoB ®M u UM curHanos.
CpaBrenue AM, ®M u UM. Uepapxus aHaJIOTOBLIX CUCTEMUA MOAYJIALUAN
BO BTOPOM CTyIeHU MHOTroKaHanbHEIX PTC ¢ 4aCTOTHHIM pa3peneHueM
KaHanoB. ®opMynsl MaHaeBa AJis MpUOMMKEHHON OIIEHKY IUPUHBL
criekTpoB ®M u UM curnanos. CpaBaenne AM, ®M u UM. Uepapxus
AQHAJIOTOBBIX CUCTEM




Heo0xoguMele yCIIOBUST OUCKPETU3AIMY aHAJIOTOBBIX CUTHAJIOB 110
KorenbuukoBy. O6001IeHHas CTPYKTypHas cxeMa MHOTrokaHansHo# PTC ¢
BpeMeHHBIM pa3fesleHreM KaHasloB. LIUkI nepenayu, ero CTPyKTypa,
He0OX0IMMOCTh LIMKJIOBOM CUHXPOHU3AINY IIePefalolero u MIpueMHOT0
obopymoBaHusi. BeIOOp BUOOB MOOYJISIINY B IIEPBOM U BTOPOM CTYIEHSX
MHOrokaHanbHEIX PTC ¢ BpeMeHHEIM pa3fiesieHueM KaHaloB. AMIIJIUTYOHO-
UMITyJIbCHAS MOOYJISALKS, ee PA3HOBUIHOCTH U MIPOCTEUIINN CII0CO0
nonydyeHusi. [HIUpOTHO-UMIYIbCHAS MOZYJIALKS U IIPOCTENIINIH cr1oco0 ee
nonydyeHusi. ®a30uMITyIbCHAS MOTYJIAIMS U IPOCTENIIINH criocob ee
IIOJIy4YEHUS.

OCHOBHEBIE TPUYUHEI BOSHUKHOBEHUST MeXKKaHaJIbHEIX TIEPEXOIHBIX TIOMEX B
MHOroKaHanbHbX PTC ¢ BpeMeHHEIM pa3fieieHueM KaHalloB.
IucKkpeTu3alus U KBAHTOBaHUE CUTHAJIOB. BEIOOD 11ara KBAHTOBaHUS,
KoMIaHgupoBaHue. Mepapxus ubpPOBLIX CUCTEM Nepefayn

IlocTOMHCTBA ¥ HEJOCTATKHN IJ;I/I(i)pOBBIX METOOOB IIepedadu I10 CDABHEHUIO
C aHAJIOTOBBIMU METOOAaMH. AMHJ’II/ITy,E[HO-‘-IaCTOTHBIe CIIEKTPEI BUEO- U
PaonOMMITIYJIbCHBIX CUTHAJIOB. HpI/IHU;I/Il'[BI KOOOBOI'O pa3neJIeHnud I.II/I(prBBIX
KaHaJIbHBEIX CUTHAJIOB. KOHBepFeHHI/IH Ka6eanmx, PaouOTEXHNYECKUX
(HaBeMHBIX u KOCMI/I‘-IeCKI/IX), BOJIOKOHHO-OIITHYECKHUX CHCTEM B I'JI00aIbHOMI
CEeTHU CBA3HU

Oco6eHHOCTHY PACIPOCTPAHEHUST KOPOTKUX U YIBTPAKOPOTKUX BOJH B
atMocdepe 3emmu. MHOTOIy4€BOE PacIpoCTpaHeHNe, HHTEPhEPEHIIUS
ny4ei, o0Iye U CeIeKTUBHBIE 3aMUPaHus. Pa3HECEHHBIN TpUeM
PagMOCUTHAJIOB ¥ €T0 PAa3HOBUAHOCTH: Pa3HECEHUE B IIPOCTPAHCTBE, 10
YacToTe, II0 BpEMEHH, 10 mosipu3anuu. Criocobbl HCIIOTb30BaHUS
00pa3IoB CUTHAJIA TP Pa3HECEHHOM MpHUEME.

10

[Tepemadya OBOMYHBLIX CUTHAOB II0 PafiioKaHallaM C IIOMOIIILI0
aMIIMTY[IHOU, YaCTOTHOU U (pa30BOM MOOYJISALUU U AEMOAYIISALUN.
Oco6eHHOCTY Ha3eMHBIX PaiiOpPeNIeNHEIX, TPOTIOC(HEPHEIX U CITYTHUKOBHIX
nuHUM cBs3u.. KoHBepreHIus KabelbHEIX, PaAUOTEXHUYECKUX (HAa3eMHBIX U
KOCMHMYECKHX), BOJIOKOHHO-OIITUYECKUX CUCTEM B I'7T00AJTbHOM CETH CBSI3H.

11

O61ue MpUHIKIIE HOPMUPOBAHUS U nepemayu curHasnos B LICIT. Ouenka
IITyMOB KBAaHTOBAHUS NP PaBHOMEPHOM KBaHTOBAHHUU.

12

OreHka IITyMOB KBAHTOBAHUSA IIPX HEPABHOMEPDHOM KBAHTOBAHUH.
JInHeWHOe U HeTMHEHNHOe KOOMPOBaHME KBAHTOBAHHEIX CUT'HAJIOB.

13

IOHWKM. [lenbTa- MOAyIALUS.

14

Vepapxuu ¥ CTaHOAPTH IUGPOBHIX CUCTeM Nepenayn. O0benuHEeHNE
M (POBEIX TOTOKOB B IJIE€3MOXPOHHON IMGPOBOM MEePaPXUH.

N

15

AcuHXpOoHHOE 00beUHEeHME IIUPPOBLIX MOTOKOB. CoracoBaHue
ckopocTeit. CHHXPOHHOE 00beIlMHEeHNE ITUPPOBLEIX IOTOKOB.

16

10

Mertopgsl cuaxponu3auuu B LICCPC. TakToBass CHHXPOHU3AIU.

17

10

CkpeMOpupoBaHue 1uGPOBOT0 CUTHAA. [IpUHIIUITE pereHepalun
1Iu(HPOBBEIX CUTHAIOB. [I0MEX0yCTONYHMBOCTD IU(POBEIX PETEHEPATOPOB.

18

10

Mertopnnl cuaxponu3anuu B LICCPC. [luknoBasi CHHXPOHU3AIMS.

19

10

OCHOBHBIE TTIOHSATUS TEOPUU MH(POPMAIUH.

20

11

ITpeoOpa3oBaHue COOOINEHNH B CUTHAJIBL M 3a[aya CUHTe3a ONTHMAaJIbHOTO
IeMOMIyJISITOpa.

21

11

CucTeMHl Iepefgads ¢ KOorTepeHTHON 00pab0oTKOM CUTHAIOB.

22

11

CucTteMbl epefiayu ¢ HEKOTePeHTHOM 06pab0TKOM CUTHAJIOB.

23

11

Cucrems rnepenaydyu I/IH(bOpMaLII/II/I C KOOOBBEIM Da3de€JIeHuEM CUT'HAJIOB.

NN N (NN NN N

Hroro:

=
()]




7. JIabopaTOPHBIA MPAKTHKYM

Ounas ¢popMa o0ydeHUs

Tabmnuia 8
o | Homep o Bcero
HaunmeHoOBaHHe 1a00paTOPHOH PadOThI
/1 [pa3je’ia) JaCcoB,
1 2 M3mepenue koapduumenta 6utoson onmbku (BER) 2
2 2 HccnepoBaHne HEMTMHEMHBIX UCKaKEHUM B MHOTOKaHAJIbHOM TPaKTe 2
3 3 HccnepoBaHue CIIEKTPOB pagyuOCUTHAIOB 4
4 4 KommbioTepHOE MOIEeNMPOBaHUE OPTOTOHAIbHBIX IIEPEHOCYUKOB 9
nH(popManuu
5 5 HccnemoBaHye MeXKaHaNIbHBIX IOMEX B YaCTOTHO-OTPaHUYEHHBIX LEeMAX 2
6 6 KomnbeoTepHOe MofenupoBaHrue GyHKIMU Yoiia 2
7 8 MopenupoBaHre MeTOOB PABHOMEPHOT0 1 HEPaBHOMEPHOT'O 4
KOMIIaHAWNPOBAHUS
8 9 MopenupoBaHue METO0B 00befMHEHNST ACHHXPOHHBIX ITM(POBLIX TOTOKOB | 4
9 10 [ToMexoyCTOMYNBOCTE IIM(DPOBLIX PETEHEPATOPOB 4
10 11 AHasnM3 NOMeX0yCTONYUBEIX CUCTEM C KOTEPEHTHOM 06paboTKOM 2
11 11 AHan3 TOMeXO0YCTOMYMBEIX CUCTEM C HEKOTepeHTHOU 06paboTKon 2
12 11 AHasnu3 NOMeX0yCTOMYMBLIX CUCTEM C KOJOBBIM pa3[eJieHueM CUTHAJIOB 2
Wroro: | 32
8. [IpakTHuyeckue 3aHsATUA (CeMHUHapPHI)
Ounas hopMa o0yueHus
Tab6mnuia 9
Ne | Homep Bcero
TeMa 3aHATUA
/o pa3aeal JacoB
1 9 CocTaBreHue CTPYKTYpPHOU cxeMbl ogqHOKaHanbHOU PTC nepemauyu 9
“HGOPMaLNHU
9 3 CocTaBneHue CTPYKTYpHOU cxeMbl aHajiorosou PTC nepegauu 9
“H(pOpPMallu¥ C BDeMEHHBEIM pa3fefieHeM KaHaJloB
3 4 CocraBneHue CTpyKTypHoi cxemel PTC nepegauu nHGopMaluu ¢ 9
YaCTOTHHIM pPa3felIeHNeM KaHaJloB
4 5 CocTaBneHne CTPYKTypHOU cxeMbl udpoBoit PTC nepenaun nabopManuu 9
C BpEMEHHBIM pa3[e/ieHueM KaHaJloB
5 6 PacueT cnekTpasbHOU MJIOTHOCTU OOUHOYHOTI'0 PAafUONMIIYIbCa 2
6 6 CocraBeHue CTPyKTypHOU cxeMsl nudposor PTC nepegaum nHpopmanuu 9
C KOZIOBHIM pa3fieJIeHreM KaHaJloB
7 6 YJaCTOTHBIE CIIEKTPHI UMITYILCHBIX CUTHAJIOB 4
8 8 CpaBHeHNEe METOJ0B TMHENHOTO U HEJITMHEHHOT0 KopgupoBanus. YacTts 1 2
9 8 CpaBHeHNEe METOJ0B TNHENHOTO ¥ HEJTMHEHHOT0 KOOUPOBaHus. YacTs 2 2
10 9 CpaBHEHME METOMOB COTIaCOBaHMs CKOPOCTEN 4
11 10 [TocTpoeHuEe CTPYKTYPHBIX U (PYHKIMOHATIBHBIX CXEM TAaKTOBOM 9
CHHXpOHM3auu. JacTp 2
12 10 [TocTpoeHue CTPYKTYPHBIX U GYHKIMOHAIBHEIX CXEM LIUKIIOBOM
cuHXpoHM3anuu. Jacts 1
13 11 Bri6op u popMupoBaHNe CUTHAJIOB B CHCTEMax C KOTepeHTHOX 06paboTKOM
14 11 Bribop u Q)?pMI/IpOBaHI/Ie CUATHAJIOB B CUCTEMax C HEKOT€PEeHTHOU 4
00paboTKOi
Wroro: | 38
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9. IIlpuMepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (padoT)

PaGouyuM yuyeOHBIM IIIaHOM He MPeIyCMOTPEeHO
10. CamocTosiTe;TbHAasA padoTa

Ounas ¢popMa o0ydeHUs

Tab6muma 10
Ne | Homep o Bcero
Copep:kaHHe CaMOCTOSITE/IbHOH PabdOThI dopmMa KOHTPOJIA

n/n pasae’al JacoB
1 1 PaboTa c nuTepaTtypoy U APYTUMHU UCTOUHUKaMU cobecefioBaHME 6
2 2 CamMonoaroToBka KOJUIOKBUYM 7
3 3 CPaboTa c nuTepaTypoy ¥ APYTUMU HCTOUHUKAM OTYeT 8
4 4 Paborta c uTepaTypol U IPyTUMH HCTOYHUKAM OTYeT 8
5 5 PaboTa ¢ nuTepaTypoy U OPYrUMH UCTOYHUKAM OTYeT 8

6 6 PaboTa c nuTepaTypoy U OPYrUMHU UCTOYHUKAM OTYeT 7.75

7 7 PaboTa c tuTepaTypoy U APYTUMHI UCTOUHNKaMU cobecenoBaHNe o)
8 8 CaMomnoaroToBka KOJIJIOKBUYM 18
9 9 CaMomnoaroToBka KOJUJIOKBUYM 20
10 10 CaMonoaroToBka KOJIJIOKBUYM 20
11 11 CaMOmoATroTOBKa KOJIJIOKBUYM 20

Htoro: [127.75

11. IlepedyeHb yueOHO-METOTHIECKOT0 00eCIIeYeHHsI CAaMOCTOATEe TLHOH PadOThI
00y4YaloIIUXCs MO0 TUCIUIIIHHE

17151 caMOCTOSITeIbHOM Pa0OTHI 110 AUCIUIIINHE PEKOMEHIOBAHO clenyoilee yueOHo-
MeToau4eckoe o0ecleyeHue:
- [TonoxkeHune 0 CaMOCTOSITeIbHOM paboTe cTyneHToB B CaHKT-IleTepbyprckom
roCyJlapCTBEHHOM YHHUBEPCUTETE TeIeKOMMyHUKauui uM. npod. M.A. boruy-Bpyesuua;
- PeKOMeH[oBaHHAas OCHOBHAS W OOIIOJHUTEJIbHAS NTUTEPATypPa;
- KOHCIIEKT 3aHSTUY 110 OUCLHUIIINHE;
- Claupgbl-IIpe3eHTalliy U IPYroM MeTOANYECKUY MaTeprall, UCIIOIb3yeMbIi Ha 3aHATUAX;
- MeTOIUYEeCKHe PEKOMEH[IAIIMY 10 TOATOTOBKE MUCbMEHHBIX PaboT, TpeOOBaHUS K UX
comepxkaHuio u opopMmienuio (pedepar, acce, KOHTPOIbHAsS paboTa) ;
- (pOHOBI OIIEHOYHBIX CPENCTB;
- MeTOIMYEeCKHe YKa3aHUs K BHIITOJTHEHUIO 1a00paTOPHEIX Pa0OT it CTYIEeHTOB;

12. ®oHJ OIIEHOYHBIX CPEICTB JIsI MPOBEIeHUsI IPOMEKYTOYHOH aTTeCTalluHu
00Yy4YaIOIIHUXCSI

®oHJ OLIEHOYHBIX CPEMCTB pa3pabaThiBaeTCsS B COOTBETCTBUU C JIOKAJILHEIM aKTOM
yHuBepcuTeTa «IlomoxeHue o GoHOE OLIEHOUHBIX CPEICTB» U SBJISIETCS IPUI0KEHHEM
(ITpunoxenue A) K paboueli mporpaMMe TUCIUIIINHEL.
®oHO OIEHOYHHIX CPEACTB MOJig MPOBEeOEeHHUS MPOMEXYTOUYHOW aTTeCTallUuu
00y4aloImXxcs M0 OUCIUIIIMHE BKIIIOYaeT B ceds:
. IepeyeHb KOMIETEHIUH C YKa3aHUEeM 3TaloB uX GOPMUPOBAHUS B IIPOIIECCE OCBOEHMUS
o0pa30BaTebHOU TPOTPaMMBI;
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- OIMCaHMe II0Ka3aTelel U KPUTEPHUEB OIleHUBAHUS KOMIIETEHITUM Ha Pa3/IMYHBIX 3Tallax
X (OPMUPOBaHUS, OIMCAHKE KA/ OLlEHUBAHUS;

- THIIOBHIE KOHTPOJIbHBEIE 3a[laHMS UJIM WHBIE MaTepHasbl, He00OXOOUMEBIe [IJIST OLIeHKH
3HAHUU, yMEHUM, HABLIKOB U (M) OIBITA AeSATEIbHOCTH, XapaKTEPU3YIOIINX 3TAIbI
dhopMHUpPOBaHUSI KOMIIETEHIIMH B IIPOIIECCE OCBOEHMSI 00Pa30BaTEIbHOM IIPOrPaMMEI;

- MeTOMYEeCKHe MaTepualbl, OIpeensionlre IPoeqyphl OlleHUBaHUS 3HAHUM, YMEHUH,
HaBHIKOB ¥ (MJIM) OIIbITA AEeATEeIbHOCTH, XapaKTEePU3YIOIKX 3TAIbl (POPMUPOBAHUS
KOMIIETEHIINH.

II11s1 KaXXmoro pe3ybTaTa 00y4eHuUs 0 OUCHUIINIMHE ONpPeensioTCs IoKa3aTeNlu U

KPUTEPUU OIeHKH CHOPMHPOBAHHOCTH KOMIIETEHIIMM Ha PAa3/IMYHBEIX 3Talax HuX

dbopMupoBaHus, IIKAIbl ¥ IPOIEAyPHl OlleHWBaHUSA.

13. IlepeyeHb OCHOBHOM H [IONOTHHTE/ILHOH JINTEPATyPhl, HEOOXOTHMOM /IS
OCBOEHHUHU TUCIHUIIIUHBI

12.1. OcHoBHas nuTepartypa:

1. OCHOBHI IOCTPOEHUS TEIEKOMMYHUKAIIMOHHEIX CUCTEM U CeTel : yueOHUK I BY30B /
B. B. Kpyxmanes [u mp.] ; pen.: B. H. T'opauenko, B. U. Kpyxmanes. - 2-e u3[., UCIIP. -
M. : Topsuas nuausg-Tenekom, 2008. - 424 c. : un. - (CrenuanbHOCTh). - bubmuorp. : c.
417. - ISBN 978-5-9912-0042-4 : 347.49 p. - TeKCT : HEIIOCPEACTBEHHBIM.

12.2. [lononHuTENIbHAS IUTEPATYpa:

1. MccnegoBanue XxapakKTEPUCTUK aHAJIOTOBBIX CUCTEM CBSI3H : METOOUYECKUE YKa3aHUS K
nabopaTtopHbIM paboTaMm / MuHucTepcTBO PO 1o cBs3u u nHpopmartusaiuu, CII6TYT
uM. mpod. M. A. Bornu-Bpyesuua; coct.: U. Y. 'aBpumnosa, B. H. ZKemuyros, B. C.
JloGau. - CII6. : CII6T'YT. Y. 1 / pen. B. H. T'om3uH ; peu. E. P. Mumtotus. - 2001. - 82 c.
:ui. - 15.86 p.

2. Bonkos, B. 1O.

MeTomOnl mUCKPETHON QUILTPAIMY U 3afaun 00paboTKM n300paxkKeHu B
PagMOTeXHUYECKUX CUCTeMax HaboneHuy : [9neKTpoHHbH pecypc] : MoHoTpadwus / B.
FO. Bonkos ; pen.: FO. A. Kosanrus, A. C. Mapyrus ; MUHUCTEPCTBO CBsi3U Poccuickou
demepanuy , INEeKTPOTEXHUYECKUY UHCTUTYT CBSA3U UM. Ipod. M. A. boHu-bpyeBuya. -
CII6. : CII6I'YT, 2013. - 144 c. : un. - b. 1.

3. Bonkos, JI. H.

CucteMbl GPOBOM PaguOCBI3H : 0a30Bble METOAB U XapaKTEPUCTUKH :
[OnekTponub pecypc] / JI.H. Bonkos, M.C. Hemuposckuii, FO.C. llurakos. - M. : 9ko-
Tpenns, 2005. - 392 c. : un. - URL: http://ibooks.ru/reading.php?productid=25208. -
ISBN 5-88405-071-2 : B. 1.

4. XKemuyros, Bnagumup Hukonaesud.

[ToMex0yCTOMYHUBOCTDh IU(PPOBLIX PAANOCUCTEM CBSI3H : [IIIEKTPOHHEIN pecypc] :
nabopartopHbil npakTukyM / B. H. 2Kemuyros, A. H. JIukon1es ; pet. B. M. Yctumenko
; ®emepanbHOE areHTCTBO CBsA3U, PegepanbHOE TOCYOapCTBEHHOE OI0IKEeTHOE
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o0pa3oBaTeNlbHOE yupexkaeHue Briciero obpa3oBanust "CaHKT-ITeTepOyprckuit
rOCyOapCTBEHHBI YHUBEPCUTET TeJIeKOMMyHUKaui uM. nmpod. M. A. Bonu-Bpyesuya".
- CII6. : CIT6I'VT, 2017. - 44 c. : un. - 567.95 p.

5. Jlukonies, Anekceu HukomaeBuu.

KocMuueckue u paguopernelinbsle TUHUM CBsA3U. VccimemoBaHne IUGPOBOTO
papropenerHoro obopynoBanus "AHTepym 630" : [OneKTpoHHEIM pecypc] : yuebHO-
MeToau4YecKoe mocobre 110 BEIIOTHEeHHIO JabopaTopHEIX padoT / A. H. JInkoHIEB ; pelr.
B. M. YctuMmeHnko ; ®enep. areHTCTBO CBA3U, OemepasbHOE rOCYyqapCTBEHHOE
OromkeTHOe 00pa30BaTeIbHOE yUpexkIeHre Briciiero oopa3oBanus "CaHKT-
[TeTepOyprckui rocyilapCTBEHHbBIN YHUBEPCUTET TEIEKOMMYHUKAIMK UM. Ipod. M. A.
Bonu-bpyesuua". - CII6. : CII6T'YT, 2018. - 42 c. : um. - .

6. PagnoTrexHu4eckue CUCTEMH : yueOHoe mocobue. - Mocksa : TYCYP. - URL:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=4940.4. 2/ E. B.
Macanos. - Mocksa : TYCYP, 2012. - 118 c. - b. 1. Kuura u3 komnnekuuu TYCYP -
HHXeHepHO-TeXHUYECKNEe HayKu

14. IlepeyeHsb pecypcoB HH(POPMANIHOHHO-TEIeKOMMYHHUKAIIHOHHOH CEeTH
«AHTEepHEeT»

- www.sut.ru
- lib.spbgut.ru/jirbis2 spbgut

15. IlepedyeHb HHPOPMAITHOHHBIX TEXHOJIOTHH, HCIOIL3YEeMBbIX IPH
OCYIIIeCTB/IEHHH 00pa30BaTe/ILHOTO MPOIlecca M0 THCIHIUIHHE (MOIYITIO),
BKJII0OYasi IepeyeHb MPOrpaMMHOro odecnedyeHuss 1 HHGOPMaITHOHHBIX
CIIPaBOYHBIX CHCTEM.

15.1. ITporpamMMHOe obecrieyeHne QUCIUITINHEL:

- Open Office

15.2. MHpOPMALIMOHHO-CITPABOYHEIE CHCTEMBI:

- 9BC iBooks (https://ibooks.ru)
- 3BbC Jlans (https://e.lanbook.com/)
- OBC CIIoT'YT (http://lib.spbgut.ru)

15.3. JonmonMHUTENLHEIE UCTOYHUKH

16. MeTomuuecKHe YKa3aHHUS IS 00yJalONIUXCS 10 OCBOEHHUIO TUCIIHIITHHBI

16.1. HHaHI/IpOBaHI/Ie N OpraHU3allusd BPEMEHH, Heo0X0OuMOTO0 MOJIs N3yUYEHUA
JUCIIUIITINHBI

BaxHBIM YCIIOBHEM YCIIEITIHOI'O0O OCBOEHHUA OUCHUIIITUHBI «PapuoTexuuyeckue
CHCTEMEI» SIBJISIETCA CO3O0aHKNE CHCTEMEL HpaBHHBHOﬂ OpraHM3alluy TpyQHOa, II03BOJISIOIIEH
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pacnpenenuTh y4eOHY0 Harpysky paBHOMEPHO B COOTBETCTBUM C TpadUKOM
o0pa30BaTeNnbHOT0 IIpoliecca. boabuIyio MOMOIIL B 3TOM MOXKET 0Ka3aTh COCTABIIEHUE
njaHa pa0OTH Ha CEMECTDP, Mecsll, Hefenlo, feHb. Ero Hanuyvue MO3BOJIUT IOAYUHUTD
cBoOoHOE BpeMs LiensaM y4eObl, TPyOuUTbCca Gonee ycrnemHo u 3pdekTuBHO. HyXKHO
OCYILIECTBNISITH CAMOKOHTPOJIb, KOTOPHIM SBNSIETCS HEOOXOOUMBIM YCJIOBUEM YCIIEIIHOU
yueOnl. Bce 3amaHus, BKJ0Yas BHIHECEHHBIe Ha CaMOCTOATeNbHYI pabory,
PEKOMEHOYETCS BHIIONHATL HEMOCPEACTBEHHO IIOCJIE COOTBETCTBYIOUIETO ayAUTOPHOTO
3aHATHA (JIEKIUM, IPAKTUYEeCKOr0 3aHATHUS), YTO CIOCOOCTBYEeT JIydllleMy YCBOEHUIO
MaTepuaja, I03BOJIIET CBOEBPEMEHHO BHIIBUTH U YCTPAHUTHL NMPOOENH B 3HAHUSAX,
CUCTeMaTU3UpOBaTh paHee NMPOUOEHHBIM MaTepHall, Ha ero OCHOBe NPUCTYNHUTh K
OBJIafIeHUIO HOBHIMM 3HAHUSIMHU M HaBHIKaMH.

Cucrema YHUBEPCUTETCKOI0 00y4eHUSI OCHOBBIBAETCSI Ha palliOHAJIbHOM COYeTaHUU
HECKOJIbKAX BUMOB YUeOHBIX 3aHATHH (B IMEPBYI0 OYepenb JIEKUUU U NMPaKTUYEeCKUX
3aHsATHM), paboTa Ha KOTOPHIX 00/IagaeT OnpeneieHHON CIeln(pUKO.

16.2. IToaroToBKa K JIEKLIUSAM

3HAKOMCTBO C OUCLUIIIMHON ITPOUCXOOUT YXKe Ha MEepPBOM JEKIUH, TOe OT CTyJeHTa
TpebyeTcst He MPOCTO BHUMaHUE, HO U CaMOCTOSITeNIbHOe 0opMIIeHNe KOHCIeKTa. [1pu
paboTe ¢ KOHCIIEKTOM NEKIUN HeoOXOOUMO YUUTHBATL TOT (AKTOpP, YTO OOHU JEKIIUU
[AI0T OTBETHl HA KOHKPETHBIE BOIIPOCH! TEMEI, APYTHE - JIULIb BHIABIAIOT B3aUMOCBSA3U
MeXIy SIBJIEHUSMH, IIOMOTas CTYOEHTY IMOHSATh T'IyOMHHBIE HPOIECCH pPa3BUTHUS
M3y4aeMoro IpefMeTa, KakK B MCTOPUM, TaK M B HACTOSIIEe BpeMs.

KoHcmekTUpoBaHUE JEKLIUU - CIO0XKHBIM BUI BY30BCKOU aymIUTOPHOM paboOTHI,
Ipeamnoaraloiui WHTEHCUBHYI YMCTBEHHYIO HOEeSTelIbHOCTh CTyoeHTa. KOHCIeKT
SIBJISIETCS TIOJIE3HBIM TOT{Ia, KOTHa 3aliCcaHo caMoe CYIIeCTBEHHOE M CHEeNTaHO 3TO CaMUM
oOyuawmumcsa. He Hago cTpeMuThCs 3alucaTh [OCJIOBHO BCHIO JIeKnuio. Takoe
«KOHCITEKTHPOBaHKE» MPUHOCUT OOJIbINE Bpema, YeM IMoib3kl. llemecoo6pa3Ho BHadase
IIOHSITh OCHOBHYIO MBICJIb, M3JIaTaeMyI0 JIEKTOPOM, a 3aTeM 3almucarth ee. 2KenaTenbHO
3allMCh OCYIIECTBNSATh HAa OOHOMW CTPAHUIlE JUCTA UK OCTABNSAS IOJS, Ha KOTOPHX
03Hee, IPU CAMOCTOSITENIbHOM paboTe C KOHCIIEKTOM, MOXKHO CeNlaTh [OMOIHUTE IbHEIE
3aIKCH, OTMETUTD HETIOHSITHEIE MECTA.

KoHCIEeKT NeKnuu aydine Ioapa3fessaTh Ha MYHKTH, coOmiogas KPacHYI0 CTPOKY.
9toMy B 0OOnbIION cTemeHu OymyT CcmocoOGCTBOBAThH BOMPOCH IjlaHaA JIEKIUH,
IpenoXkeHHbIe mpemonaBaTensaM. Crnenyet oOpaliaTh BHUMaHUEe Ha aKI[€HTHI, BEIBOMEI,
KOTOPHIE [eTaeT JIEKTOP, OTMedasi Hanboree BaXKHEIE MOMEHTHI B JIEKIIMOHHOM MaTepHaje
3aMeYaHUsIMHU «BaXXHO», «XOPOIIO 3allOMHUTL» U T.II. MOXKHO [IeJlaTh 3TO U C IIOMOIIIbIO
Pa3HOIIBETHHIX MAPKEPOB UM PYYEK, IOTUYEPKHUBas TEPMUHLL U OIPENETIeHUS.

Ilenecoob6pa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, abOpeBUaTyp u
cuMBooB. OgHAKO MpH JanbHeuIel paboTe ¢ KOHCIIEKTOM CUMBOJIBL JTy4YIlle 3aMEeHUTh
OOBIYHBIMHU CJIOBaAMHU [IJis OBICTPOTO 3PUTENLHOTO BOCHPUSTHUS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIEKIIUH, BCceTrma He0OXOOUMO MCIIOJIb30BaTh HE TOJMbKO YyUeOHUK, HO U TY
JIUTEPATypPy, KOTOPYIO MOIOTHUTEIFHO PEKOMEHIOoBaN JIeKTOP. IMeHHO TaKasl cepbe3Hasd,
KpomoTnuBasi paboTa C NEKUUMOHHBIM MaTepHalioM I03BOMUT TIy0OKO OBIAMETh
TEOPEeTUYECKUM MaTepUajioM.

16.3. ITogroToBKa K MPakTUUYECKUM 3aHITUIM
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TmaTenbHOe MpPOAYMEBaHWE U M3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
nmpopaboTKe MPOMIEHHOr0 MaTepuaia (MaTepuana JeKIWi, MPakKTU4eCKUX 3aHATHH), a
3aTeM u3y4yeHuss 00s3aTeNbHOM U [IOMONTHUTEIbHON JTUTEPATYPh, PEKOMEHIOBAHHON K
NAHHOU TeMe.

Pe3ynbTaT Takoi pabOTH HOMXKEH IMPOSBUTHCS B CIIOCOOHOCTH CTyIeHTa CBOOOMHO
OTBETUTh Ha TEOPETUYECKHE BOIPOCH NpPAKTHKyMa, €r0 BHICTYIJIEHWN U y4aCTUHU B
KOJIJIEKTUBHOM OOCYXKIOEHMH BOMPOCOB M3y4yaeMOM TeMbl, MPAaBUIbHOM BHIIIOIHEHUU
IPaKTU4YeCKUX 3aJaHui ¥ KOHTPOJBHBIX PadoT.

Heo0xomuMo MOHUMATh, YTO HEBO3MOXKHO BO BpeMsI ayOQUTOPHBIX 3aHATUN U3T0KUTh
BECh MaTepual KM3-3a JUMHUTA ayOgUTOPHBIX YaCOB, ¥ NPH U3YYEHUU OUCLUUIMIUHEL
HeI0CTAaTOYHO KOHCIIEKTOB 3aHATHH. [103TOMy camMocTosiTeNbHAsI paboTa ¢ yueOHUKaAMU,
y4eOHBIMU TOCOOMSIMHK, HaAy4YHOW, CIPaBOYHOW NUTepaTypol, MaTepualaMu
IepUOAUYEeCKUX HM3MaHUN U WHTEpHeTa sBiseTcs Haubonee 3PpHEKTUBHEIM METOOOM
IIOJIy4YEeHUS NOMOJHUTENIbHBIX 3HAaHUW, IT03BOMISET 3HAYUTEIbHO aKTHBU3UPOBATh MIPOLIECC
oBNajieHus1 uH@oOpMaIluen, crnocodCcTByeT Goyee raIy00KOMY YCBOEHMIO HM3y4aeMOTO
MaTepuana, GOpMUPYET y CTYOEHTOB CBOe OTHOIIEHHE K KOHKPETHOW Ipobieme.

16.4. PekoMeHpmaluu 1o paboTe ¢ TUTEPaATypoOn

Pa6oTy c nuTepaTypoii Ilenecoobpa3Ho HayaTh C U3ydyeHUs oOuux paboT mo TeMe, a
TaKXe y4eOHUKOB M yuyeOHBIX mocobuii. [lanee peKOMeHAyeTCs NMepeuTu K aHalnusy
MOHOrpaduil U cTaTel, paCCMaTPUBAIOIINX OTAENbHEIE aCIeKTHl IPo0IeM, U3y4aeMbIX B
paMKax Kypca, a Takxke opuIIMaTbHBIX MaTepUaaoB U HEOMYyOJIMKOBAHHBIX JOKYMEHTOB
(Hay4HO-UCCeoBaTenbCKue paboThl, AUCCEePTAalliM), B KOTOPHIX MOTYT COAepXkKaThCs
OCHOBHBIE BOIIPOCH U3y4aeMOU IPOOIIeMEI.

PaboTy ¢ uCTOYHMKaAMHU HaJO0 HaYWMHATh C O3HAKOMHUTENILHOTO UYTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAENAS €r0 CTPYKTYPHbIE e UHUIIEL. [Ipy 03HAaKOMUTENTHPHOM YTEHUHN
3aKjlafiKkaMu OTMeYaloTCS Te CTPaHHUIb, KOTOphkle TPeOyioT 0ojiee BHUMAaTEJIbHOTO
n3y4yeHus. B 3aBUCUMOCTU OT Pe3y/IbTaTOB O3HAKOMUTEJIbHOTO UTEeHUS BHIOMpPAETCS
manbHeUImnU crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojs pa3pelleHUs MOCTaBIeHHOU
3amauu TpebyeTcs u3ydyeHrUe HEKOTOPHIX pparMeHTOB TEKCTa, TO MCIIOIb3yeTCS METOI
BHIOOPOYHOTO UTeHHUS. Eciu B KHUTe HET IoApoOHOro OTjiaBlieHus, ClefyeT o0paTUTh
BHUMaHMe 00y4aroIlerocs Ha mpeiMeTHhEIE U UMEHHBIE YKa3aTellHu.

M30paHHble (pparMeHTH WM BeCh TEKCT (eClIM OH I[eJIMKOM HMeeT OTHOIIeHHe K
TeMe) TpeOyloT BOYMYHUBOI'0, HETOPOIIJIUBOTO UYTEHMHS C «MBICIIEHHOM ImpopaboTKOim»
MaTepHrasa. Takoe 4TeHUe NIpefanosaraeT BhieNieHne: 1) rimaBHOrO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BeIBogoB. Ocoboe BHUMaHUe cjefyeT 00paTUTh Ha TO, BEITEKAET Te3UC U3
apryMeHToB unu HeT. Heo6xomuMo TaKxKe IMpoaHaNIU3UpPOBaTh, Kakue U3 yTBEPKAEHUN
aBTOpa HOCAT MPOOJeMaTUYHHINA, TUMOTETUYECKUN XapaKTep, U VJIOBUTh CKPHITHIE
BOIIPOCHI.

[ToHSITHO, YTO YMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM MPUXOOUT HaleKo He
cpaldy. Haumnyuymuii cnocob® HaydUThCS BHIAENSATH T'JIaBHOE B TEKCTe, ylIaBIWBaTh
npoOjieMaTUYHLIM XapakKTep YTBEPXKIEHUU, NaBaTh OI[EHKY aBTOPCKOM MO3ULMHU - 3TO
CpaBHUTEJILHOE UTEHME, B XO[le KOTOPOIr0 CTYOEeHT 3HAKOMUTCS C Pa3IUYHBIMU MHEHUSIMU
II0 OJHOMY U TOMY XK€ BOIIPOCY, CpaBHMBAET BECOMOCTh ¥ NOKa3aTeIbHOCTh apr'yMEHTOB
CTOPOH ¥ [ieslaeT BHIBOJ 0 Haubomnbinel yoemuTeIbHOCTH TOU WM MHOU MO3ULIKH.

Ecnu B nuTepaType BCTPEUYATCS Pa3Hble TOUYKU 3PEHUS 10 TOMY UJIM UHOMY BOIIPOCY
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13-3a CJIOKHOCTH IIPOIIEAINX COOLITHH U IPABOBLIX SBJIEHUM, HEIb3sT UX OTBEpPraTh, He

pa3obpaBmuch. [Ipy HaNW4YWM PacXxOoXAEeHUU MeXKOy aBTOpaMu HeoOXOOWMO HaUTHU

paluoHanbHOE 3ePHO yV KaXOOro M3 HUX, YTO MO3BOJIUT TIy0zkKe YCBOUTH NMpeaMeT
n3ydyeHus u 6ojiee KPUTUYHO OI[€HHWBATh U3ydaeMble BOIPOCH. 3HAKOMSACh C 0COOBIMU

MO3UIIUSMU aBTOPOB, HYKHO ONPEAENATh UX CXO0XKHNe CyXKIAeHHs, apTyMeHTHI, BERIBOMAEI, a

3aTeM CpaBHMBATh UX MeXAy co00M U MPUMEHSITh U3 HUX Ty, KoTopas 0ojiee ybeouTenbHa.

CnepyoomuM 3TarnoM paboTel ¢ MTUTEePATYPHLIMU UCTOYHUKAMHU SIBIISETCS CO3MaHue

KOHCITIEKTOB, (DMKCHPYIOUIAX OCHOBHBIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3alkCcH Ha

OTHENbHHIX JINCTAX, KOTOPHE MOTOM JIETKO CHCTEMATH3UPOBATh IO OTHENIbHEIM TEeMaM

M3y4aeMoro Kypca. [Ipyrou cmnocol - 3TO BefileHNe TeMaTU4eCKUX TeTpafei-KOHCIIEKTOB

II0 OMHOM KakKou-nmubo TeMme. bonbinme cmemnuanbHbe Pab0TH MOHOTpadHuuecKoro

XapakTepa menecoobpa3HO KOHCIIEKTHPOBATb B OTHEJNIbHBIX TeTpPadsx. 3Mech BaxKHO

BCIIOMHHUTD, UYTO KOHCITEKTHI ITUIIYTCS HAa OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTaTOYHBIM

OIS UCIIPABJIEHUS ¥ PEMApPOK MEXCTPOYHBIM PACCTOSHHEM (3T IpaBuila coOII0OAI0TCs

st ynoOCTBa peflakTUpoBaHus). EC/IM B KOHCIIEKTaX IPUBOOSATCS IUTATEL, TO HEIIPEMEHHO

DONXHO OBITh HAaHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHBEIE JaHHBIE, Ne

CTpaHuIlk). BriocnemcTBuu 3Ta nHGOPMAIKMSI MOXKET OBITh MCIIOIh30BaHa MPH HAlKCAHUU

TeKCTa pedepaTa Uy OPyroro 3afgaHus.

TakuMm o6pa3om, Ipu paboTe C UCTOYHUKAMU U JIUTEPATYPOH BaXKHO YMETh:

- COTIOCTaBNATh, CPaBHUBATh, KIACCUPUUIMPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(pOpPMAIIKIO0 B COOTBETCTBUY C OIpeieIeHHON y4eOHOH! 3aauel;

- 00001mIaTh MOTy4YEHHYI0 HH(POPMALXIO, OL[eHMBATh IIPOCIYIIaHHOE U IPOYUTAHHOE;

- ¢puUKCHUPOBATh OCHOBHOE COMlepzKaHue coobiIeHu; GopMyIupoBaTh, YCTHO U IHCbMEHHO,
OCHOBHYIO U[IeI0 COOOIIEHHUS; COCTABIATh IJIaH, HOPMYyIUPOBATh TE3UCH;

- TOTOBUTb U IIPE3EHTOBATh Pa3BePHYyThHIe COOOIIEHUS THIIa NOKIIaa;

- paboTaTh B pa3HbIX peXkrMax (MHOWBUAYANIbHO, B Iape, B IPYIIIE), B3aUMOAEUCTBYS OPYT
C OPyTOM;

- TI0Ib30BaThCS pedepaTUBHLIMU U CIIPABOYHBIMU MaTepHalaMu;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEMCTBHS CBOMX TOBAPHINEH, 00BEKTHBHO OI€HUBATh
CBOU [IEUCTBUS;

.- obpamaThCsa 3a IOMOIIbIO, MOMOJHUTEILHEIMU Pa3bsSCHEHUSIMHU K IIPernofaBaTellio,
OPYTUM CTyOEeHTaM;

- IOIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJlbHOW AOTagKOH, CJIOBapsiMH
Pa3IHYHOI0 XapaKTepa, Pa3IuyHOr0 pofia MofCcKa3KaMH, OTIOPaMyu B TEKCTe (KIII0UeBhIE
CJIOBa, CTPYKTypa TEKCTa, IpeaBapsoilas nHpopMalus 1 ap.);

- UCIIONb30BaTh MPU TOBOPEHUM U MHUCHMe Nepudpas, CHHOHMMUYHLIE CPEe[CTBa, CJIOBa-
ONMCaHUS OOIUX MOHSTHM, PA3bsICHEHUS, IPUMEPHI, TOJTKOBAHUS, «CJIOBOTBOPYECTBO»

- TIOBTOPSITh UJK Tepedpa3upoBaTh PeIIuKy cobecelHNKa B MIOATBEePKICHNE TOHUMaHUS
€ro BLICKA3bIBAHUS UJIM BOIIPOCA;

- 00paTUTHLCA 3a MOMOIIBI0 K COOeCeTHUKY (YTOYHUTH BOIIPOC, IEPECIIPOCUTE U OP.);

- MCIIOJIb30BaTh MUMHUKY, KeCTH (BOOOIIe X B Te€X CIydasix, KOrha S3bIKOBEIX CPENCTB He
XBaTaeT [Jig BhIPaKeHUS TeX UM MHBIX KOMMYHUKaTHBHBEIX HAMEPEHUH).

16.5. [TogroToBka K IpoMeXkyTOYHOU aTTeCTALUU
[Tpu noATrOTOBKE K IPOMEXKYTOYHOM aTTeCTalllU Lie1ecoo0pa3Ho:
- BHUMAaTEJIbHO M3Y4YUTh NI€pPeYeHb BOIPOCOB W ONPENENuTh, B KaKUX UCTOUYHUKAX
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HaXoOsaTCsA CBEOEHH, HeO6XOJII/IMBIe OJId OTBETaA Ha HHUX;
+ BHUMATEJIbHO IIPOYUTATh PEKOMEHOOBAHHYIO JINTEPATYPY;
+ COCTAaBHUTH KPAaTKH€ KOHCIIEKTEI OTBETOB (TJ1aHBI OTBETOB).

17. MaTepHaHBHO-TeXHH‘IeCKOG odecneyeHHe TUCHHUIUIHHBI

Tab6muia 11
No HauMmeHoOBaHHe ClieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000pyI0BaHHUA
n/n AyIUTOPHH U TaOOpaTOPUH
1 |lekuroHHAas aygUTOPUS Aynuro-BULE0 KOMILJIEKC
AyIWTOPUY OJIs1 TPOBEOEHUS TPYIIOBHIX U
2 YAHTOPHH [ p H Py Aynuo-BUIE0 KOMILJIEKC
MPaKTUYEeCKUX 3aHSITUN
3 |[KOMIIbIOTEPHBIN KJTacC [TepcoHanbHBIE KOMIIBIOTEPHI
AyouTOpus A1 KYPCOBOTO U OUIIJIOMHOTO
4 [MYRHTODHA N yp A [lepcoHaIbHBEIE KOMIIBIOTEPHI
[IPOEKTHPOBAHUSI
5 |AyguTopus s CaMOCTOSITeTbHON pabOoTHl KoMmblOTepHasl TeXHUKa
6 [YuTanbHBIM 3a1 [IepcoHaNbHBIE KOMIIBIOTEPH
7 JlaGopaTopus UCCIeqOBaHUS PagUOTEXHUUECKUX JTabopaTopHble CTEH[IH (YCTaHOBKH)
CHCTEM. KOHTPOIbHO-U3MEPUTEIIbHEIE TPHOOPH
8 JlaGopaTopus paguopeieNHbIX U CIIYTHUKOBBIX JTaGopaTopHble CTEH[IH (YCTAHOBKH)
CHCTEM KOHTPOIbHO-U3MEPUTEIbHEIE TPHUOOPH
JTabopaTopHbIe CTEH[IH (YCTAHOBKH)
9 [labopaTopHs pacnpoCcTpaHeHus PaguoBOIH
KOHTPOIbHO-U3MEPUTEIbHEIE TPHUOOPH
JTabopaTopHbIe CTEHIH (YCTAaHOBKH
10 [TaGopaTopusi CUCTEM pafKOyIIpaBIeHUS paTop Aei (y )

KOHTPOJIbHO-U3MEPUTEIbHbIE TPUOOPHL
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