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1. IlepeyeHb KOMNETEHIUI U HHAUKATOPOB MX 10CTUKEHUS
[Ipouiecc n3yueHus: AUCUMILIMHBI HAPaBJieH Ha (OPMHUPOBAHUE CIAEAYIOIIUX KOMIIETEHIIHI:

Kon u Kona u HaumeHoBaHue
[IpenmecTByronme Tamnbl
HauMEHOBAaHHE MHAMKATOpa TOCTHKEHUS Oran
. (c ykazaHueM JUCIUILINH)

KOMIICTCHITHH KOMTICTCHITHIA
[1K-1 [MK-1.1 3Haer MPUHIIMIIBI
Crniocoben K [IOCTPOCHHUS U pabOThI CETH CBS3H H
DKCITyaTallid  |[IPOTOKOJIOB CUTHAJIM3AIHH,
u Pa3BUTHUIO [UCIOJNB3YEMBIX B CETAX CBS3H,
CETEBBIX OCHOBBI CITYTHUKOBBIX TEXHOJIOTHUH,
miatdopm, MCIIOJIb3YEMBIX Ha TPAHCIIOPTHOMN
CUCTEM M CeTeH [CeTH,  MPUHLUIBI  MOCTPOCHUS 1
nepeaaan CIIyTHUKOBBIX ceTeit CBsI3H,
TAHHBIX 3aKOHOIATEILCTBO Poccuiickoi

@denepanit B 00JIaCTH  CBSI3H,

[PEIOCTaBIIEHUsI  YCIyT  CBS3W,

CTaHJapThl B O00JACTH KadecTBa

YCITYT CBSI3H.

®dopma(bl) MPOMEKYTOUHOM aTTeCTALlMU 0 AUCUMILIUHE: 3a4eT (1 cemectp).

2. [loka3aTe/u, KpUTEPHH U IIKAJIBI OIEHUBAHUS KOMIIETEHIUMH
2.1 TlokazaTeneM OIICHMBAHHS KOMIIETEHIIMH Ha dSTane MX (HOPMUPOBAHUS TPH HIYUYECHUU
JICIUTUTUHBI SIBJISIETCS] YPOBEHD UX OCBOCHHSI.
[Mkana PesynbTatel 06 yucHIs JleckpunTopsl yp0BHeI7IU
OIICHUBAHMS OCBOCHUSI KOMITETCHIIHI
IIK-1.1 3naeT NpUHUHUNBI IOCTPOEHNS U PAGOTHI CETH CBSA3H, IPOTOKOJI0B 00MeHA
uHdopManel ¥ CUTHATU3ALUMHU, HCIOJIb3YyEeMbIX B CeTAX CBAI3H, CTAHJAAPTHI KayecTBa

nepeaavyu JaHHbIX U 1oJoca.

3HaeT:
— IPHUHIUIBI TTOCTPOSHUS U PabOTHI
ceTu CBSI3U u MIPOTOKOJIOB

CUTHAJM3alMH, MCIOJb3YEMBIX B
CETAX CBSI3H,

- OCHOBBI CITYyTHUKOBBIX TEXHOJIOTUH,
WCMOJIb3YEMBIX HAa  TPAHCIOPTHOMU
CETH, MIPUHLIMIIBI IIOCTPOEHHUS
CITYTHUKOBBIX CETEH CBSI3H;

- 3aKOHOJATEIbCTBO Poccuiickoi

DopmMyJIIHUPYET OCHOBHBIX 3aKOHOB TEOPUU
Hened W MEeTOAbl pacyeTa NPOCThIX U
CJIO’KHBIX DJIEKTPUYECKUX LIETIEN

Husknii Oenepaniun B 00JIaCTH  CBSI3H,
(TOpOTOBBIN) [IPEOCTABICHUS  yCIYr  CBS3H,
YpOBEHb CTaHIapThl B 00JacTH KadecTBa
YCIIYT CBSI3H,
Ymeer:
-coOupaTh U aHAIM3UPOBAThH JAHHBIE
0 paboTe y3JI0B CeTH; PaccuntbiBaeT mpoCThIE M CIIOKHBIE
— paccuuThIBaTh napameTpbl PICKTPUYECKUX Lereit
DIEKTPUYECKUX LENell y3J0B ceTei
CBSI3H,

Bnaneer: HaBblkamMu — pa3pabOTKU
QIIEKTPUYECKUX  MPUHLIHINNAIBHBIX
CXEM YCTPOWCTB CBSI3H

3Haer: BriOupaer HeoOXoAMMbIE 3aKOHBI TEOPUU
— MPUHIMIIBI TOCTPOEHUS M paboThI [lemeil M MeToAbl pacyera NpOCThIX U
ceTH CBS3H u MIPOTOKOJIOB |CJIOKHBIX AIIEKTPUYECKHUX 1enew,

PHcyeT OJICKTPUYCCKUEC TIPUHOUITUAIBHBIC
CXCMbI

Cpenuuit
YPOBEHb




CUTHaJIM3allui, MHCIOJNb3YyEMbIX B [[UIAHUPYET MOPSAIOK pacyera.
CETSIX CBSI3H;

- OCHOBBI CITYTHHKOBBIX TE€XHOJIOTHIA,
WCIONB3YEMBIX Ha TPaHCHOPTHOM
CeTH, MPUHIIUTIBI MMOCTPOCHUS
CITyTHUKOBBIX CETEN CBS3H;

- 3aKOHOZATEILCTBO Poccuiickon
@Denepanii B 00nacTH  CBsI3W,
[pEeIOCTaBJIEHUs  YCIYr  CBsI3H,
CTaHIapThl B OO0JIACTH KayecTBa
YCIIYT CBSI3H;

YMmeer:

- C06HpaTB nu aHaJII/ISI/IPOBaTB JAHHBIC PaCC‘-II/ITBIBaeT HpOCTBIG 148 CJIOXKHBIC
0 paboTe y3JI0B CETH; DJICKTPUUYCCKUX  LICTICH. AHanm3upyet
— paCC‘-II/ITbIBaTb napaMeTpLI peByJIBTaTBI paC‘-IeTOB U OLCHUBACT UX
PICKTPUYECKUX IETIeH Y3JI0B CEeTeH |[MPaBHUIHBHOCTD.

CBSI3H;

Bnaneer: HaBblkamMu —pa3pabOTKU
DICKTPUYCCKUX  MPHHIHIHAATHHBIX
CXEM YCTPOWCTB CBSI3U

Pucyer, uuraer u aHamU3UpyeT paboTy
DIIEKTPUYECKUX MPUHIUITAATBHBIX CXEM.

3HaeT:
— IPHUHIUIBI TTOCTPOSHUS U PabOTHI
CeTU CBSI3U u IPOTOKOJIOB

CUTHAJM3aluH, MCIOJb3YEMBIX B
CETAX CBSI3H;
- OCHOBBI CITyTHUKOBBIX T€XHOJIOTHH,

BriOupaer HE0OXOIMMBIE 3aKOHBI TEOPHHU
Herneii M METOABI pacyeTra NPOCTBIX H

o |CIIOKHBIX SJICKTPHUYCCKUX Oe1cu,

HCIIOJIb3YCMbBIX Ha TPaHCIIOPTHOU
IUTAHUPYET MOPSAIOK

CeTH, MPUHIIUTIBI MIOCTPOCHUS
pacuera.lIporaozupyer pe3yJIbTaThI

CIIyTHUKOBBIX CETEU CBS3H;

- 3aKoHOJaTelLCTBO Poccuiickon
@Oenepanun B 00JIaCTH  CBSI3H,
Bricokuit [IPEAOCTABIEHUs  YCIYr  CBS3H,
YPOBEHb CTaHIapThl B 00JacTH KadecTBa
YCIIYT CBSI3H;

Ymeer: PaccunTeiBaeT NpPOCTBIE U CIIOXKHBIE
- coOupaTh M aHANM3UPOBATh JAHHBIC PIIEKTPUUYECKUX  Ilered.  AHanu3upyer
0 paboTe y3JI0B CeTu; pe3yJabTaThl PACUYE€TOB M OLEHHUBACT HX
— paccunuThIBaTh napameTpsl [IpaBUIbHOCT. CoOUpaeT 3JIeKTpHUYecKue
DIEKTPUYECKUX LENel y3J0B CETEeH [enu, NPOBOAUT H3MEPEHHS U IPOBOIUT
CBA3U; CPaBHMUTEJIbHBIN aHAJIU3 C pacueTaMH.
Bnaneer: HaBblkamu pa3paborku [Pucyer, uuTaer W aHamM3upyeT padbory
DIIEKTPUYECKUX  NPUHLUINNAIBHBIX [PJIEKTPUUECKUX MPUHIUIHAIBHBIX CXEM.
CXEM YCTPOWCTB CBS3H Mogenupyer  JIEKTPUYECKHE LEeNu B
pasnuuHbIX nporpammax Ha I1K.

IPUMEHEHUs 3aKOHOB M METOJOB pacuera
PJIEKTPUYECKUX LICTIEH.

2.2 Tabnuiia COOTBETCTBUS PE3yIbTaTOB MPOMEKYTOYHON aTTECTAIlMU 10 TUCHUTUIHHE YPOBHIO
sTana (GOPMUPOBAHKS KOMIETEHITUN

Kong nnnukaropa
[xamna P YpoBeHb OCBOCHUSA

dopma KOHTPOJIS JOCTUKEHUS
OLICHUBAHUS . KOMITETEHIINH

KOMIIETEHINH
JlaGopartopHbie N BBICOKHI

patop 3augt MK-1.1

paboThI

3auer 3auer I1K-1.1 cpenHuit

3. Meroan4eckue MaTepHaJibl, ONpeaesiioIue npoue1ypbl OLeHUBAHUSA



[Ipomniecc  orneHWBaHWS 3HAHWW, YMEHWW, HABBHIKOB MW (WJIM) ONBITA JCATEIHHOCTH,
XapaKTepU3yIOIuUX dTanbl (OPMUPOBAHUS KOMIETEHIUH, MpeACTaBleH B Tabiaumax mno Qopmam
oOyJeHMUSI:

OuenoyHnsle
Tun 3ansaTus Tema (pa3aen)
cpeacTBa

IIK-1.1 3naeT NpUHUUIBI IOCTPOECHHS U Pa00ThI CeTH CBSI3HM, IPOTOKOJIOB 00MeHa
uHpopManueil U CHTHAIU3ALMH, HCII0JIb3YeMBbIX B CETSX CBSI3H, CTAHAAPTHI KayecTBa

nepeaavu JaHHbIX U I'0JJ0Ca

OCHOBHBIE 3aKOHEI H O6IJ_[I/IC METOJbI aHAJIN3a

i 3auer
DIICKTPUYECKUX LIeTei
Pacuer snekTpuyecKux 1enen mpu MoCTOSHHOM
Jlexuus . P p 3auer
BO3JICHCTBUN
JIluHeliHple ienu npyu rapMOHUYECKOM BO3/IEUCTBUU 3auer
WHIyKTUBHO-CBSI3aHHBIC IICTIH 3auer
Otyer no
VccnenoBanne KOHCTPYKIIMK U TPUHIIUIIA PAOOTHI .
nabopaTopHOi
mabopaTOpPHOTO CTEH/Ia U U3MEPHUTEIHHBIX TIPUOOPOB
pabore
Otuer o
VccnenoBaHue peaibHbIX 3JIEMEHTOB IIeTei nabopaTtopHoit
pabote
. Otuer o
JlaboparopHas VccnenoBaHue SJ€KTPUUECKUX LIETIeH TPU CMEIIAHHOM 1A60DATODHOI
pabota COCTMHEHUH PE3UCTUBHBIX JJIEMEHTOB patop
pabote
. Otuer no
Wccnenosanne nocinenosarenbHbix RC, RL 1 RLC - nenein o
. naboparopHoOi
[IpY TAPMOHUYECKOM BO3ICHCTBUH
pabore
Otuer o
VccnenoBanue MHIYKTUBHO CBSI3aHHBIX LIeTICH nabopaTtopHoit
pabote
Otuer no
OcHoBHBIE 3aKOHBI U OOIIFE METO/IbI aHATTN3a
. 1a00paTOPHBIM
DIIEKTPUYICCKUX TIeTei
pa0oTam, 3aueT
. Otyer o
Pacder 2eKTpUUYeCKUX MeTel TPy MOCTOSHHOM
. 1a00paTOPHBIM
BO3JICHCTBUU
CamocTosTenbHas paboTam, 3a4er
pabota Otuer no
JIuHelHbIe ey Npyu rapMOHUYECKOM BO3/IEMCTBUU 1a00paTOPHBIM
pa0oTam, 3aueT
Otyer mo
WNHIyKTUBHO-CBSI3aHHBIE IIETTH 1a00paTOPHBIM

paboTtam, 3a4er

4. TunoBble KOHTPOJIbHbIE 32JAHUS
[IpeacraBuTh 0OMH NpUMEp 3aJaHUA 110 KaKIOMY THUITY OLIEHOYHBIX CPEICTB JUIS KaKI01
KOMIIETEHIMH, (POPMUPYEMOI TaHHOH TUCIMITIIHHOM.

IIK-1 CnocofeH K 3KCIUIyaTallMM M Pa3BUTHIO CeTeBbIX ILIaTdopm, cucreM u cerei

nepeaayu JaHHbIX

1. 3aganue Ha 3a4eT:

ChopmynupoBaTh mnepBblii U BTOpoil 3akoHbl Kupxroda. CocTtaBUTh ypaBHEHMSI MO 3THM

3aKOHaM JJIS [IETIH, IOKa3aHHOW Ha PUCYHKE.
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2. 3aganue Ha 1a0opaToOpHYI0 padoty Ne2,3:

1. PacuetHas yacThb:

1.1. JIns mocnenoBatensHoii RC-1ienu paccunrtath cABUr (a3 MEXAYy TOKOM U MPUIIOKEHHBIM
HanpspkeHueM Ha yactotax 10 KI'm, 15 KI', 20 KI'n. B kauecTBe 351eMEHTOB 1IeNU B3ITh W U3
6noka «IIpocTeie U croXxHbBIE Ienn» Jadoparopruoro crenna (IIpunoxenue, Tabnumna 1).

1.2. [IpencraBuTh CTaHAAPTHBIN F€HEPATOP CUTHAIOB MCIIOJIB3YEMbIHA B JJA0OpAaTOPHOU paboTe B
BU/JIE IIOCJIEA0BATEIBHO COEIMHEHHBIX UIeaIbHOr0 nctoyHuka JJ[C M BHYTPEHHETO CONPOTHUBIICHUS
redeparopa . IIpogymaTs cxemy sKkcriepuMeHTa JUIsl ONIPEAEIEHUS 10 ABYM M3MEPEHHUAM HAIPSIKCHUS
Ha BBIXOJIE T€HEpaTopa: MpHU XO0JOCTOM XoA€ () U IpH MOJAKIOYEHHOM K Hemy Harpyske 600 Owm.
BeiBectu opmyinty ans onpeseneHus BHYTPEHHEro CONPOTUBIICHUS TeHeparopa [0 pe3yjbTaraM
U3MEPEHUM.

2. DKCnepUMEHTallbHAsl YacTh:

2.1 U3mepenne omuueckux conporuiieHuil. PaboTa ¢ yHUBEpCalIbHBIM BOJBTMETPOM.

2.1.1 IloaroroButh mpudoOp K padore.

2.1.2 I3MepuTh CONPOTUBIIEHUSI PE3UCTOPOB U CONPOTUBIICHUS KATYIIEK UHIYKTUBHOCTEH U3
6soka «IIpocTeie U ciloKHbIE Lenu». Pydka noTeHnoMerpa JOKHA ObITh YCTAaHOBJIEHA B MOJ0XKEHUE
MaKCHMaJIbHOTO COMPOTHUBIICHUS.

2.1.3 Pe3ynbTarsl U3MEPEHNUH CPABHUTH C HOMUHAJIbHBIMU 3HAYEHUSMH COIIPOTUBIICHUM.

2.2 W3mepenue mnapameTpoB rapmMoHudeckux kosebanmii. Pabora ¢ ['HY, BombTMETpOM,
octorpadom.

2.2.1 Bxmounts ['HY, ocrmunorpad v noAroToBUTh X K padoTe.

2.2.2 Ycranosuts yactoty kosiebanuit 'HU =20 KI'n u nanpsoxkenne U = 3 B npu nomomu
BOJIbTMETpA.

2.2.3 Ilopats curnan 'HY Ha BXxoza ocuuuiorpada, U3MepUTh aMIUIUTYLy U IEPUO KoJaeOaHHH.
Coenunenne Bbixoaa I'HY ¢ Bxomom ocuumiorpada MOXKHO BBIIOJHUTH C UCHOJIb30BAaHHUEM THE3]
61oka «IIpocThie U CIOXKHBIE LIETTN.

2.2.4 Pe3ynbTaThl U3MEPEHUIN CPAaBHUTH C 3aJJaHHBIMHU 3HAYCHUSIMH.

2.3 U3MepeHne BHYTPEHHEro CONpPOTHUBIIEHUS reHepaTtopa HU3KoW dactoTel. Pabora ¢ 'HY u
BOJIbTMETPOM.

2.3.1 YcranoButh 4acToTy BbIXOAHBIX kojiebanuii [HY f=5 KI'u u nanpsbxkenne U = 3 B nipu
MIOMOIIM BOJBTMETPAa IPHU XOJOCTOM XOJ€ Ha BBIXOJIE T'€HEepaTopa Ha KOTOPOM €ro BBIXOJHOE
conpotusiieHue pasHo 600 Om.

2.3.2 Noaxmounts K Beixoay I'HY pesuctop 560 Om u3 6soka «IIpocThie U CIOKHBIE TSN
(mpu ucnonb3oBanuu reueparopa I'3-112 nogkmounts conporusnenue RS = 100 OM) u nu3Meputs Ha
HEM HanpsHKEeHUE BOJIbTMETPOM.

2.3.3 Ha ocHOBaHMM IPOBEICHHBIX U3MEPEHMM paccuUTaTh BHYTpeHHee conpoTtusieHue ['HY,
WCIIOJIb3YS BbIBE/ICHHBIE MPHU JIOMAIIIHEN MOJITOTOBKE COOTHOLIEHHUSI.

2.4 N3mepenue napamerpos curnaioB I 'U. Pabora c 'HY, I'U, ocimunorpagom.

2.4.1 BKIIIOYATHh MUTaHKUE JTAOOPATOPHOTO CTEH/IA.

2.4.2 YcTaHOBUTH PYYKy peryinupoBku ypoBHS I'Ml B cpenHee mosokeHue, NEpeKI0Yareib
pexxrma paboThl B oJIoKeHHe " "

2.4.3 Ilonate Ha Bxox I'M curnan or 'HY c wactoroit F =5 KI'n u Hanpsoxennem U =3 B u
M3MEpUTh MEPUOJI U aMIUTUTYy BBIXOJJHOTO CHUTHAJIA.



2.4.4 TloBroputh m. 2.4.3. aisa Bcex (KpoMe MOCieaHero) pexxuMoB padotsl ['M. 3apucoBath
BBIXOJHBIE CUTHAJIBI U U3MEPUTH UX OCHOBHBIE IIAPAMETPhI: IEPUO, JUIUTEIBLHOCTD U PA3HOCTb MEXAY
X MaKCUMaJIbHbIM 1 MUHUMAJIbHBIM 3HAYECHUSIMHU.

2.5 N3mepenue paznoctu ¢a3. Padora c 'HY, dpazomerpom, ocimsuiorpadom.

2.5.1 Cobpatb cxemy M3MEpPEHUsSI COCTABJIECHHYIO MPHU JOMAITHEH MOATOTOBKE K AKCIICPUMEHTY
UCTOJB3ysl B KauecTBe AJIEMEHTOB u  u3 Onoka «IIpocTeie M cloKHbIE Henm» JabopaTOPHOTO
CTEHJa.

2.5.2 I3meputh cABHUT (a3 MEXKAY TOKOM U IMPUIOKEHHBIM HampsbkeHneM Ha gactorax S Kl,
10 KI', 15 KI', 20 KI'o mpu momou ¢azomerpa u ocuruiiorpada.

2.5.3 IlocTpouts TpadyKi ¥ CPaBHUTH PE3YIbTATHI U3MEPEHUH C PaCUETOM.

3 3agaHue Mo caMOCTOATEIbHOM padoTe:

Odopmute oruer mo smaboparopHoil padore Ne2,3 B COOTBETCTBUM C TpeOOBaHUSAMHU
COJIepKaHUs:

1. Ha3Banue u 1ienb paboThI.

2. Tabnuupbl CpaBHEHUS pE3YyJIbTATOB H3MEPEHUN M UCXOJHBIX JAHHBIX COMPOTUBIICHUM
PE3UCTOPOB M KaTYyIIEK MHAYKTUBHOCTEMN CTEH/Ia U BHYTPEHHETO0 COIPOTUBIICHHS T€HEpPaTOpa.

3. Cxembl 3aMelIeHHs] KaTylIeK WHIYKTUBHOCTEH CTEHJAa M TreHepaTopa HU3KOM YacTOThI Kak
HMCTOYHHMKA CUTHAJIA.

4. Pe3ynbpTaThl U3MEPEHUS TTAPAMETPOB TAPMOHUYECKUX KOJEOAHHI TeHepaTopa BOJIBTMETPOM U
octorpagdom.

5. OcuuorpamMMsl ¥ mapaMeTpbl CUrHaJIOB Ha Bbixone I'U.

6. Tabmuupl u rpadukud pe3yabTaTOB pacdyera W HM3MEpeHus pazHocTu (a3 dazoMeTpoM u
ocuusuiorpagom.

7. BeiBOJIBI 110 paboTe.

5. BaHK KOHTPOJBHBIX 3aJaHUii W HHBIX MATEpPHAJIOB, HMCIOJb3yeMBIX B Mpolecce
MPOoIeaypP TEKYIIEro KOHTPOJISI H MPOMEKYTOYHOI aTTecTalnn

[IpenacraBnen B 21eKTpoHHOM  MHGOpPMAIMOHHO-OOpa3oBatenbHoM  cpene 1o  URL:
https://www/aup/uisi.ru
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