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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOUN PABOYEMN ITPOI'PAMMBbBI
IHPOPECCHUOHAJIBHOI'O MOAYJIA

PaGouas mporpamma npogeccuoHanbHOTr0 MOAYJIs « DKCILTyaTalus HHPOPMaluOHHO-
TEJICKOMMYHUKAIIMOHHBIX ~ CHCTEM M CeTei»  SBJISETCSs  YacThl0O  OCHOBHOM
npodeccuonansuoit nporpammel (mganee OIIOIT) B cootBerctBuM ¢ GI'OC CIIO mno
CIICLIUAJIBHOCTHU 10.02.04 OO0ecrieuenue uH(pOpMaITMOHHOM 0e30macHOCTH
TEJIEKOMMYHUKAIIMOHHBIX CUCTEM.

Pabouas nporpamma npodeccnoHamIbHOr0 MOAYIS « KCIUTyaTalys HHPOPMAITHOHHO-
TEJICKOMMYHHUKAIIMOHHBIX CUCTEM U CETEH» MOXKET OBITh HCIIOIh30BaHA B TOTIOJHUTEIHFHOM
npodeccuonanbHOM 00pa3oBaHWM (B TporpaMMmax TIOBBINIEHUS KBaTu(UKAIIUU U
MEpPEernoAroTOBKM) W NPOQEeCcCHOHAIbHOM  MOATOTOBKE  OOydYaroluxcs  JaHHOMU
CIELUATBbHOCTH.

Pabouas mporpamMma coctaBieHa i1 00y4daromuxcs 04HOU (GopMbl 00yUYEHUs, B TOM
YHUCJI€ C MPUMEHEHHUEM D3JIEMEHTOB JIUCTAHIIMOHHBIX O0pa30BaTEIbHBIX TEXHOJIOTHH U
AIIEKTPOHHOTO OOYy4YEeHHUSI.

[Ipn oOydeHHH WHBAIUAOB U JIMI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSMHU 370POBBS
JTUCTAaHIIMOHHBIE  00pa3oBaTeNbHbIE  TEXHOJOTMM U DJIEKTPOHHOE  OOydeHHe
peaycMaTpruBaeT BO3MOXKHOCTh MpUeMa-nepeaaur HHGopMaIi B JOCTYIHBIX JIJIST HUX
dbopmax.

1.1. llesap u IiIaHMPYeMble pPe3yJIbTaThbl 0CBOEeHHS NMPO¢ecCHOHATBHOT0 MOIYJIA

B pesynbrare wuszyuyeHus MNpOPECCHOHATLHOIO MOAYJIS OOy4YaromMiiCcsS JO0JHKEeH
OCBOMTb  OCHOBHOM  BHJA  NPO(PECCHOHANBHOM  NIEATEIBbHOCTH:  SKCIUTyaTalus
UH(OPMAIMOHHO- TEJIEKOMMYHHUKAIIMOHHBIX CHUCTEM U CETE M COOTBETCTBYIOUIUE €MY
npodeccCHOHANIbHBIE U O0IINEe KOMIETEHIUH:

B/l 1. Dxcnuryaranust HH(pOPMAIHOHHO-TEJIEKOMMYHUKAUMOHHBIX CUCTEM U CeTeH
[IK 1.1 Ilpou3BoauTh MOHTaX, HACTPOHKY, NPOBEPKY (YHKIMOHUPOBAHUSA U
KoH(UrypupoBanus o00pyaoBaHUsI HHPOPMAIMOHHO-TEICKOMMYHHUKAITMOHHBIX CHCTEM U
CeTeN.

[1K 1.2 Ocy1iecTBasiTh AMArHOCTHKY TEXHUYECKOTO COCTOSIHUSL, TOMCK HEUCITPABHOCTEN U
PEMOHT 000opy0BaHMs NHGOPMAIIMOHHO-TEJIEKOMMYHHUKAITMOHHBIX CUCTEM U CETEH.

[IK 1.3 IIpoBoauth TexHHUYECKOE OOCITyKMBaHUE OOOPYAOBaHHUA HH(POPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHBIX CUCTEM U CETEH.

[IK 1.4  OcymecTBiasTh  KOHTpOJb  (PYHKIIMOHMpPOBaHUS  HUH(POPMAIMOHHO-
TEJIEKOMMYHUKAITMOHHBIX CUCTEM U CETEN.

1.1.1. IlepeyeHpb 00IIMX KOMIIETEHIIHIA
OK 01 BBI6I/IpaTB CII0COOBI peuIcHud 3a1a4 HpO(bCCCI/IOHaJ'ILHOI\/'I ACATCIIBHOCTH, IPUMCHHUTCIIBHO K
Pa3JIMYHBIM KOHTCKCTaM.

OCYU.[CCTBHSITB MNOUCK, aHaJIu3 U HHTCPIPCTAINIO I/IH(I)OpMaI_II/II/I, H606XOﬂHMOﬁ JJIA
BBINOJHEHMS 33/1a4 PO ECCHOHATBHON AESITETbHOCTH.

OK 03 | IlmanupoBath U peau30BbIBaTh COOCTBEHHOE NMPO(ecCHOHANBHOE U JINYHOCTHOE Pa3BUTHE.
OK 04 PaboTath B KOJUIEKTHBE U KOMaHJEC, 3(1)(1)6KTI/IBHO B3aHMOHCﬁCTBOBaTB C KOJIJICraMu,
PYKOBOJACTBOM, KIIMCHTaAMHN

OK 09 | Mcnonp3oBaTh HH(GOPMAIIMOHHBIE TEXHOJIOTUH B MPO(ECCHOHAILHON IEATEIIbHOCTH.

OK 10 | IToxws3oBatbcest mpodeccnoHaIbHON TOKYMEHTAIMEH Ha TOCYJaPCTBEHHOM U
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‘ HHOCTPAHHOM A3bIKaXx

1.1.2. B pe3yabTaTe 0cBOeHHs TPO(eCCHOHAIBLHOI0 MOAYJsl 00y4YaIOLIMIiicH 10JI7KEH::

HNmern
NPaKTHYEeCKUI
OIBIT

— MOHTa)ka, HACTPOWKH, MPOBEPKH (YHKIMOHHUPOBAHUS M KOH(UTYPHUPOBAHUS
o0opynoBaHus HHPOPMALIMOHHO- TEJICKOMMYHUKAMOHHBIX cucteM u ceteit (U TKC);
— TEKyIero KoOHTpossi pyHKImoHuposanus oobopynosanuss UTKC;

— TMPOBEACHUS TEXHUYECKOTO OOCIHYKUBaHHS, JHATHOCTHKH TEXHHYECKOTO
COCTOSIHHMSI, IIOMCKA HeHCIpaBHOCTEH U peMoHTa obopyaoBanus UTKC;

YMmerhb

— OCYILECTBIISATh TEXHHUYECKYIO IKCIUTYaTAIUIO JINHEHHBIX COOPYKEHH CBS3H;

— IPOM3BOJIUTH MOHTaX KaOEJIbHBIX JIMHUHM U OKOHEUHBIX KaOEeIbHbIX YCTPOMUCTB;

— HACTpauBaTh, KCILTYaTHPOBATh U 00cayxuBath obopynosanue UTKC;

—  OCYIIECTBJIATH  IOAKIIOYEHHME, HACTPOMKY MOOMJBHBIX  YCTPOHCTB MU
pacnpenenennbix cepsucoB UTKC;

—  IpOU3BOAWUTH  UCHBITAHUSA, TPOBEPKY M  NpPUEMKY  0OOpyIOBaHHUs
TEJIEKOMMYHUKAITHOHHBIX CUCTEM;

— IIPOBOJIUTH PAOOTHI 1O TEXHUYECKOMY O0CITY>KMBAHUIO, TUATHOCTUKN TEXHUYECKOTO
cocTostHus U peMoHTy obopynoBanus UTKC;

— U3MEpATh OCHOBHBIC KAaueCTBEHHbIE IIOKa3aTeIM U XapaKTepUCTUKHU IpU
BBIMIOJIHEHUN TPOPIIAKTHYECKAX W PEMOHTHBIX paboOT MpHEMO-TIepPEIAroIInX
ycrpoiicts (ITITY);

— YUTaTh PUHLIMUNNATIbHBIE cXeMbl O10K0B 111V}

— BBINOJIHATH PAacyeThl, CBS3aHHbIE C ONPE/IeIeHUeM 3HAaYeHUH [apaMeTpoB pexuma
n semenTos I1ITY;

— KOHTPOJMPOBATh PabOTy U OCYLIECTBIATh TEXHUUECKYIO 3KcyaTanuio 111V

— HAaCTpauBaTh, SKCIUTyaTHPOBATh M OOCIYXHBATh JIOKAIbHBIC BBIYHCIUTEIHHBIC
ceTu;

— compsiraTh MeX1y co00# pa3nYHbIe TeIeKOMMYHUKAITMOHHBIE YCTPOMCTBA;

— TMPOU3BOJUTH HACTPOHKY MNPOrpaMMHOIO OOECleYeHHUs KOMMYTALMOHHOTO
000pyI0BaHUS TEIEKOMMYHUKAIIMOHHBIX CUCTEM;

— OCYUIECTBJIATH HACTPOMKY MOAEMOB, HCIOJIB3YEMbIX B  3alIMIIEHHBIX
TEJIEKOMMYHUKAITMOHHBIX CUCTEMAX;

— NMpOBEPATH (PYHKIIMOHUPOBAHUE, TPOU3BOIUTH PETYIUPOBKY U KOHTPOJIb OCHOBHBIX
apaMeTpOB UCTOYHUKOB MTUTAHUS PAHOANIIAPaTyPHI;

— IPOBOJUTH TUIIOBbIE H3MEPEHUS;

— TI0JIb30BATHCS CTAHIAPTHBIMH CPEIICTBAMH AIIEKTPOPATUON3MEPECHHUH;

— OLIEHUBATh TOYHOCTh MPOBOJUMBIX U3MEPEHUIL;

— 0(hOpPMIISITH IKCIUTYaTallMOHHYIO U PEMOHTHYIO JOKYMEHTAITHIO;

3HaTh

— MPHUHLUIBI MOCTPOEHHUS] HH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX CUCTEM U
ceTei;

— 0a30Bble TEXHOJOTMM TOCTPOCHUS M COCTaB OOOPYAOBAaHHS MYJIbTHCEPBHCHBIX
CETEeH CBSI3MH,

— COCTaB M OCHOBHBIE XapaKTepUCTUKHU TUIIOBOro obopynoBanust UTKC; — npuHuums!
nepenaun uadopmanuu B UTKC;

— npuHuun Mmoayisiuuu curaanoB UTKC;

— IIPUHLHAIIBI TOMEX0YCTOWYMBOTro KonupoBanus curianos UTKC;

— BUJIBI U XapakTepucTuku curHanos B U'TKC;

— IPUHLHUIIBI aHaNIoro-udpoBoro npeodpazoBanusi, paboOThl KOMMIaHIEpa, Kojepa U
NEKOEPA;

— 0COOEHHOCTHU PACTPOCTPAHEHMSI SJIEKTPOMAarHUTHBIX BOJIH PA3JIMYHbIX TUANa30HOB
4acToT;

O BHJIbI IOMEX B KaHAJIAX CBA3HM, METOBI 3aILUTHI OT HUX;

— Pa3HOBUAHOCTH NPOBOJHBIX JIMHUH NIEpeaayn;
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0 KOHCTPYKILIMIO U XapaKTEPUCTUKH ICKTPUUECKUX U ONITUYECKUX Kalenel CBA3H;

— croco0bl KOMMYTAIIUU B CETAX CBA3H;

— IMPUHLMIIBI IOCTPOEHUSI MHOIOKaHAJIbHBIX CUCTEM IIE€pEIayy;

— IPUHLMIIBI IOCTPOEHUS PAJUOIUHUI U CUCTEM PAUOCBA3H;

— OCHOBBI MApIIPYTU3AIMH B HH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHBIX CETSX;

— IPUHLUIBI [OCTPOSHMsI, OCHOBHBIE XAPAKTEPUCTUKH U OOOpPYIOBAHHUE CUCTEM
MMOJBU>KHOM paIMOCBS3H;

— TEXHOJOrMM U OoOOpYyJOBaHUE YAAJIEHHOTO JOCTylla B HH(POPMALUOHHO-
TEJIEKOMMYHHUKALMOHHBIX CETSX;

— THUIOBBIE YCIYI'M, IpPEJOCTaBIsIE€Mble C MCIOJIb30BaHUEM HH(POPMALUOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX ~ CeTed, BUABI HHPOPMALMOHHOTO  OOCITy>KHBaHUS,
IIPEIOCTABIIAEMBIE I10JIb30BATEIISAM;

— IMPUHLMIIBI IOCTPOEHUS U TEXHUYECKHUE CPENICTBA JIOKAJIBHBIX CETEH;

— IPUHIUIBI YHKIMOHUPOBAHUS MapLIPyTU3aTOPOB;

— Mozembl, ucnonpdytommecs B UWUTKC, npuHuMnel NOOAKIIOYEHUS U
(GYHKIIMOHMPOBAHUS;

— crenu(UKAIMIO U3AEHi, KOMIUIEKTYIOINX, 3alIaCHOT0 UMYIIECTBA U PEMOHTHBIX
MaTEepUasIoB, MOPAIOK X yyeTa U XPAHEHUS;

— NpUHLIMIBI opranu3anuu skcruryatanuun MTKC;

— coJiep’KaHNe TEXHIUUECKOTO 0OCTYKHBAHUS U BOCCTAHOBJICHUS pab0TOCTIOCOOHOCTH
obopynoBanust U'TKC;

— IPUHLMIIBI OPTaHU3ALMU U TEXHOJIOTHIO peMoHTa o0opynoBanus UTKC;

— NEPUOJUYHOCTH II0BEPOK KOHTPOJIBHO-U3MEPUTEIIBHOM alapaTypsl;

— IIPUHLHAI JEHCTBHS BBIIPSAMUTEIIEH IEPEMEHHOTO TOKA;

— MIPUHLUIBI pa0OThI CTAOMIIN3ATOPOB HAIPSYKEHUS U TOKA, UMITYJIbCHBIX HCTOYHUKOB
MUTaHUS.

— IPUHIUIIBI 3aLUTHI 3JIEKTPOHHBIX YCTPOUCTB OT HEJIOMYCTUMBIX PEXKUMOB PadOTHI;
— IPUHLMIBI TTOCTPOEHUS, OCHOBHBIE XapaKTEPUCTUKU THUIOBBIX HW3MEPUTEIBHBIX
npuOOpOB U MpaBuiia paboThl C HUMU;

— OCHOBHBIC TIOHATHS W OIpPEICICHHUS METPOJIOTMM, CTaHAapTU3alud W
CepTHU(PHKAIHH.

1.2. KoanyecTBO 4acoB Ha OCBOeHHe pabodyeidd mporpamMMbl NpogecCHOHATBHOTO
MOYJIfl

Bcero yacos: 750 4ac.
N3 nux Ha ocBoenne MJIK — 478 4ac.:
M/K.01.01 IIpuemo-nepenaromme yCTpPOWCTBA, JIMHEMHBIE COOPYXKEHUSI CBSI3HM U
MCTOYHUKH dJIeKTponuTanus — 168 uac.
M/IK.01.02 TesnekoMMyHHUKaMOHHBIE cUCTEMBI U ceTH — 250 gac.
MIK.01.03 DnexktpopaaunonsMmepenus u Mmerposiorus — 60 gac..
B toMm uncne camocrositensHas padota — 192 yac.
[TpaxTuku, B ToM uncie ydebHas — 108 gac.
MPOU3BOICTBEHHAS (TI0 TPOQIITIO CieuaIbHOCTH) — 144 yac.
Kypcogoii npoekT (padota) B cocrabe M/IK — 20 uac.
Dx3ameH 1o moaysto — 20 yac.



2. CTPYKTYPA U COAEP KAHUE NPO®ECCUOHAJIBHOI'O MOAYJIsA

2.1. CTpykTypa npogeccuoHaTbHOT0 MOAYJIA

Cymmap O6beM podeCCHOHATEHOTO MOIYJIS, YaCOB
HbIH PabGorta 00y4aronmxcsi BO B3aUMOICHCTBUH C MPEIOIaBaTeieM Camocro
obbeM SOE o O6yuenue no MJIK IpakTuku ATeNbHAs
Kopet HanmenoBanue paszienoB HarpysK | &8 & Becero | II 6 pabota
MpodeccHoHATH W, qacos | & 9 O POMEXY B Tom uncne Vuebna | IIpouss
npo¢eCCHOHANTBEHOTO MOYJIS m O TOYHas naboparo | KypcoBsr A OICTBCH
BIX M OOIINX (MIIK) - B 5
KOMIIeTeHIHil Z 8¢ aTTecTall | pHBIE W | € Hast
m E st NpaKkTH4e | MPOCKTHI
CKHE (paboTtsr)
3aHATUS

K 1.1-1.4 M/IK 01.01. ITpuemo-
OK 01 - OK 04, nepeIaroIre yCTPOHCTRa,
OK 09, 0K 10 JIMHEMHbIE COOPYKEHUS CBS3HU U 168 i %0 10 >4 i i i 68

MCTOYHUKH DJIEKTPOITUTAHHS

M/IK 01.02.
MK 1.1-1.4 TenexkoMMyHUKAIIMOHHEIE 250 - 142 10 72 20 - - 98

CHUCTEMBI U CETH
K 1.1-1.4 M/IK 01.03.
OK 01 -0OK 04, DNEKTPOPaTUOU3MEPEHUS U 60 - 34 22 - - - 26
OK 09, 0K 10 METPOJIOTHS
Y4yeOHas paKkTHKa 108 108 108
[IpousBoacTBeHHass  mpakThka (10  TPOQIITIO 144 144 144
CHIEITHATBHOCTH )
DK3aMEH 0 MO0 20 X

Bcero: 750 266 20 148 20 108 144 192




2.2 TemaTuuyeCcKHH IUIAH U COAEPKAHUE MPO(PECCHOHATBHOTO MOLYJIS

HanmenoBanne pa3aciio

poheCCUOHATTLHOTO MOIYIIA, Copepxanrie yaeOHOTO MaTepuana, 1abopaTopHbie Pa0OTHI M MPAKTUYCCKUE 3aHATHS, O6bem
MeXIUCIUIUTMHAPHBIX KypcoB (MIK) u BHEAYJUTOPHAs (CaMOCTOSTEIbHAs) paboTa 00yJarOIIHXCS 4acoB
TEM
1 2 3
MJIK 01.01. IIpuémo—nepenawuiye yCTpoiicTBA, JINHEIHbIEC COOPYKeHHUS CBA3H M NCTOYHUKH YJIEKTPONUTAHUS 168
MMoapa3znen 1. Texunueckue cpeacTBa U 00CIy:KUBAHME NePeAA0IIero 000py10BAHUSA 3aA M IIEHHBIX TE€JIEKOMMYHUKANMOHHBIX 20
CHCTEM
Coaepskanue ya4e0HOr0o MaTepuaia
Tema 1.1. Haznauyenue, CTpyKTypHasi P Y P > "
Omnpenenenne U HasHaueHHe paauonepenatomiero ycrpoiictea (PIIaV). O6ob6ménnas
cXeMa U TeXHUYeCKHe XapaKTepPUuCTHKH
CTPYKTYpHasi CxeMa IepeAaTiuka W OCHOBHBIC XapaKTEPUCTHUKHU IepeaTUHKa. 1
paauoneperaTYMKA.
Haznauenue ocHoBHBIX KackagoB PIInY.
Coaep:xanue yueOHOIro MaTepHaJia
YcnoBus caMoBO30YXKICHHSI aKTUBHBIX KOJeOaTeIbHBIX cUcTeM, OamaHc (a3, OamaHc
Tema 1.2. ABTOreHepaToOpbl amrtuty. Pabouas wactota aBroreneparopa (Al'). Cxema TpaH3UCTOPHOTO U JIAMIIOBOTO 1
AT'. Pexxumbl pabotsl Al [IpuHIune! cuaxpoHusma u gpaszupoki. Jlectabunusupyromme
dakTopsl 1 00pbrOA C HUMHU.
Coaep:xanue yue0HOro MaTepuaJia
Tema 1.3. CTa0MJIBHOCTH YaCTOTHI P Y P
CrabunbHoCTh 4acToThl Al', MeTOIbI €€ ToBbIIeHUs. KBapiieBast cTaOuIn3aius 4acTOThI
aBToreteparopa. Kpapuesas o
ATl'. VYcrpoiictBo u paboTta KBapieBoro pezoHaropa. Cxembl BKIIIOUEHHUS KBapIlEBOTO
craduausanust 4actorbl. KBapuessbie 1
ABTOLeHEDATOLI pe3onaropa B AI'. Koppekuus gactotsl kBapueBoro Al'. [IpenmymiectBa u HeAOCTaTKU
P KBapleBOi crabunm3aiuu 4acToTel. Cxema KBapIeBoro TpansuctopHoro Al
Coaep:xanue yueOHOro MaTepuaJia
[IpuHuumne! GopMUPOBaHMS CUTHAIOB PU PA3IMYHBIX METO/1aX CUHTE3a 4acToT. [lonsTue
Tema 1.4. DopmupoBaHne CUTHAJIOB. pHr (popmmp pup A
BO3Oy/AMTENS - CHHTE3aTOpa 4YacTOT, CETKM W IIara CETKH 4acToT. MeTonbl CHHTe3a
Bo30yauresnn U CMHTE3aTOPBI 4aCTOT . ) 1
qacToT. ABToMarnueckas mojactpoiika dactotel (AIITY) m eé mapamerpsl. YacroTHas
AITY. ®a3zoBas AITY. IludpoBoii cuHTE3aTOp YACTOT.
Coaep:xanue yue0HOro MaTepuaJia
Tema 1.5. Pe:kuMbl M IPUHLIMTIBI P Y P
OO6oOmieHHass cTpykTypHas cxemMa W mnapamerpel ['BB. I'eHepatopbl ¢ BHEUTHUM
NMOCTPOEHUS FeHEPATOPOB ¢ BHEIIHUM
BO30YK/ICHHEM: PE30HAHCHBIC U IMUPOKOMOJIIOCHBIE. O0IacTH MPUMEHEHHUS PE30HAHCHBIX
B030y:k1eHueM. CxeMbl TeHEPaTOPOB € 1

BHeIIHUM B030y:x1enuem (I'BB)

u mmpokonoiocHslx I'BB. IlpuHuun paGoTbl M METOAMKA 3HEPreTHUYECKOro pacyera
I'BB.

Coaep:xanue yueOHOro MaTepuaJia
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Tema 1.6. O011Me cBegeHNus 0
MOAYJASINH. AMIUTATYIHAS MOXYJIALMS

OO0mIure cBeACHUS 0 Pa3IMYHBIX BHIaX MOIYJISIIUN U UX OCOOCHHOCTSX.
[MonsiTust amrumuTyaHON Moaymsiuu (AM), TIyOMHBI MOIYJSIMU U TEPEMOTYISINH,

CUTHAJIOB cnektp AM koneGanus. OgHomonocHas MOAYyJIsSius. TpaH3UCTOPHBIA aMIUTUTYIHBIH 1
MOJIYJIATOP C KOJJIEKTOPHOU Moaysiiueit. O6mactu npuMmenenus AM.
Conep:kaHue y4eOHOT0 MaTepHuaJia
Tema 1.7. YacToTHas Moy asiums. OcoOeHHOCTH YIJIOBBIX BHA0OB Moayssiiuu. llonsarue uvactorHoil moaynsauuu (UM),
Cradtnau3zanus 4acToThl Hecylei npu JIEBUALUM 4YacTOThI, criekTp UM curHaia. TpaH3uCTOpPHBINA YaCTOTHBIM MOAYJSATOP Ha 1
YaCTOTHOMH MOXYJIALMU ocHOBe Bapukama. Cra0wim3anus 9acTOThl HECYIICH NpH YacTOTHOW MOIYJISIUU.
O6nactn npumererus: YM.
Coaep:xaHue yueOHOIro MaTepHaJia
Tema 1.8. ®a3zoBas moayassuusa. Bunsl | [Tonstue ¢dazoBoit mopymsmuu (OM), neBuanus ¢aspl, cnektp PM curhana.
(hazoBBIX MOy IATOPOB 3aBUCMMOCTh HM3MEHEHHs1 yriia (a3bl CHUTHAJA OT AaMIUITUTYAbl MOAYJIHPYIOIIETO 1
kosnebanus. Cxembl HoCcTpoeHus (ha30BbIX MOJYISTOPOB.
Coaep:xaHnue yueOHOIro MaTepHaJia
[Tonsitue ummynscHOM Monynsiuu (MM). Buast UM u e€ ocobernnoctu. CTpykTypHas
cxema nepenatuuka ¢ M. I[lapamerpsl u criektp curnana npu UM. CtpykTrypHas cxemsl 12
MoaysTopoB UM. BHyTpunMnynbCHasi 4aCTOTHAsI MOYJISALIMS.
B Tom unciie npakTHYecKHe 3aHATHS
Tema 1.9. ImnyancHas MOy IAIHS. )4 0 (dbakTopoB Ha paboTy aBTOT€HEpaTOpa 4
CxeMbI HMIYJThCHBIX MOYISITOPOB CCJICIOBAHME BIMSHUS JECTAOMIN3UPYIONINX p p y paTop
HccnenoBanue reHepaTopa, yIOPaBIIEeMOrO0  HANpsHDKEHHEM,  HCIOJIb3YEMOTO B 2
CHUHTE3aTOpax 4acToT
HccnenoBanne yMHOXKUTENS 4YaCTOTBI 2
HccnenoBanue aMIIMTYJTHOTO MOAYJISITOpa 2
HccnenoBaHue 4aCTOTHOTO MOAYJISITOpa 2
Hoapasnaen 2. Texuuueckoe 00cay;KMBaHUE M 000PY/I0BAHNME IPUEMHBIX YCTPOHCTB TeJIeKOMMYHHKAIMOHHBIX CHCTEM 22
Tema 2.1. TeopeTuueckue 0CHOBBI Coaepxxanue y4yeOHOro MaTepuasa
paauonpuema. CTpyKTypHbIE CXeMbI HazHaueHune, OCHOBHBIE XapaKTePUCTHKU pPagUONpPUEMHBIX ycTpoicTtB (PIIMY).
PaAuOTPAKTOB NPUEMHUKOB. OcHOBHBIe | CTpyKTypHas cxema PIImYnpsmoro YCUJICHHS. CrpykrypHas cxema 1
NOHATHS U XapPaKTePUCTUKHU cyneprerepoguHHOroPIIMY u e€ ocobeHHOCTH.
pPaauoNpUEMHBIX YCTPOMCTB
Tema 2.2. Bxoanbie nenu npuémubix | Conep:kanue yueOHOro MaTepuajia
ycrpoiictB.  Oco0eHHocTH  BXOAHBIX | HazHaueHWe BXOAHOM IemH, KJIACCH(PUKAIUSI ¥ OCHOBHBIE XapakTepucTuku. CTpyKTypa
nemneu Pa3JIHYHbIX yacToTHBIX | Bxonuoi mernu (BI[). BI[ ¢ cocpenoTodyeHHBIMH UM pachpeeeHHBIMU JIIEMEHTaMH. 1
AMATIA30HOB Meroauka snexkrpudeckoro pacuera Bl




Tema 2.3. Pe3oHaHCHBbIE YCHIUTEJIN.
Yeunaureau paguo4acTorhl.
Manomymsimme yeuiaureau CBY.

Conep:kaHue y4eOHOT0 MaTepHuaJia

HazHaueHne M OCHOBHBIE XapaKTEPUCTUKU pPE30HaHCHOro ycunutens. CTpykTypHas
CXeMa PE30HAHCHOTO YCHIIUTENSI M PeXHUMBbI €ro padoTbl. Manomymsiyue yCHINTEIH
cBepxBbIcoko yacToThl (CBY). Metonuka snekrpuyeckoro pacuera ycunurens CBY.

Tema 2.4. IIpeoOpa3oBaTesin 4acTOThI
paauonpueMHNKOB. Buabl
npeodpazoBareJieil 4acCTOThI

Conep:kaHue y4eOHOT0 MaTepHuaJia

Hasnauenue, cTpykTypa W mpuUHIUNI paboThl mpeobdpazosarens dactotsl (ITH). TTH c
oTIenbHBIM rerepoauHoM. ITH ¢ coBMeménHbIM rerepoauHoM. Pacyér npomexyTouHoM
Y4aCTOTHI U PeoOpa30BaTelisi YaCTOTHI.

Tema 2.5. Ycuiaureau npomMexyTOIHOM
YacTOThI PAJHONIPHEMHBIX YCTPOIiCTB

Conep:kaHue y4eOHOT0 MaTepHuaJia

Ha3znauenne u CXeMOTEXHMKA YCHJIUTENsl HpoMexyTouHol wacrtorsl (YIIY).
CraHgapTHbIE IPOMEXYTOUHBIE YACTOTHI PAJUOIPUEMHBIX YCTPOUCTB. MHOrOKacKaIHbIe
VITY. N3buparenbusie anementsl B YITY.

Tema 2.6. JleTeKTOpbI  CHI'HAJIOB.
AMILUTUTYTHOE JIeTeKTUPOBaHUE.
JleTeKTOPbI MMITYJIbCHBIX CHTHAJIOB

Coaep:xanue yueOHOIro MaTepHuaJia

Hpouecc JACTCKTUPOBAHUSA CHUT'HAJIOB. AMHJ'II/ITy,Z[HLIe JACTCKTOPbI M HX OCHOBHBLIC
XapaKTCPHUCTHUKH. Henuneiinele u HHCPUOMUOHHBIC HCKAXXCHUA B AMINIMTYJHBIX
JACTCKTOpax. I/IMHYHBCHOC JACTCKTUPOBAHHUC CUT'HAJIOB.

Tema 2.7. AMnuutyaHbie
orpannuuteu. [Ipunoun padors!
YaCTOTHBIX JeTeKTOpPoB. Buanbl
YACTOTHBIX 1eTEKTOPOB

Coaep:xanue yueOHOIro MaTepHaJia

AMHJ’II/ITy,Z[HBIe OrpaHHU4UNTCIIN. HaBHa‘{eHI/IC, OCHOBHBIC XAapPAKTCPUCTHUKU W TPHUHIIHII
pa6OTI)I YaCTOTHOT'O ACTCKTOPA. CXeMOTEeXHUKA YaCTOTHBIX ACTCKTOPOB.

Tema 2.8. [Ipunuun padorsidazoBbix
AeTeKTOopoB. Buasl pazoBbIx
JAETEKTOPOB

Coaep:xanue yueOHOro MaTepuaJia

Ha3nauenue, npuHIMNBI pabOThl U OCHOBHBIE XapaKTEPUCTUKU (ha30BOTO JIETEKTOPA
(D). Uckaxenus xapakrepuctuku ®JI. CxemorexHuka OJI.

Tema 2.9. PeryiupoBku B
PaAuONPUEMHBIX YCTPOHCTBAX

Coaep:xanue yue0HOro MaTepuaJia

PerynmnpoBka ycunenus. Hactpoilkm paavoNnpHUEeMHHKOB.
nponyckanus. Ycrpoicrsa unaukanuu PIIMY.

PerynupoBka moJ0CHI

Tema 2.10. ABTOMATHYECKAA
peryJiMpoBKa yCUJIeHUS

Coaep:xanue yueOHOro MaTepHaJia

Ha3znauenne, mapaMmeTpbl W TPHHIMI PabOTHI CXeM aBTOMATHYECKOW PETyIHPOBKH
yeunenus (APY). OcHoBHble cxembl APY.

Tema 2.11. ABTONOACTPONKA YaCTOTHI B
PaAuONPUEMHBIX YCTPOHMCTBAX

Conep:kanue y4eOHOT0 MaTepHuaJia

IIpyHIUIT aBTOMAaTHYECKOW IMOJCTPOMKH 4YacTOTHl B PAJUONPUEMHBIX YCTPONCTBAX.
CrpykrypHble cxeMbl cucteM AITY pa3nuuHbIX BUI0B, Ha3HaUe€HUE KackagoB. OCHOBHbIE
XapakTepuCcTUKHU cucteMbl AITY.

Conep:kanue y4eOHOT0 MaTepHuaJia
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Tema 2.12. PeryJupoBka mosocbl
NPONyCKAHUS

CniocoObl peryanupoBKH MOJOCH Iponyckanus nmpuéMHruka OcoOEHHOCTH PeryinpoBOK
MOJIOCHI MPOMYCKAHUS B Pa3JIMYHBIX KaCKaJaxX paIuonpuEéMHHKA.

IIpakTnyeckue 3aHATHS

HccnegoBanue PC30HAHCHOI'O YCHJINTCIIA panO04aCTOTEL

HCCJ’ICI{OBaHI/Ie npeo6pa3OBaTeJ1>1 4aCTOThbI C OTACIIBHBIM I'€TCPOJUHOM

HccnenoBanue yCHINTENS IPOMEKYTOYHON 4acTOThI

I/ICCJIGIIOBaHI/Ie OTACIBHBIX (byHKI_[I/IOHaJIBHLIX OJIOKOB CHCTEM PaaroCBA3U

HCCJ’ICI{OBaHI/Ie OTACJIBHBIX (bYHKI_II/IOHaJ'IBHBIX OJIOKOB CHUCTEM PaAUOCBA3ZH

NININININ

Hoapa3nen 3. JInnnu cBs3u

Tema 3.1. IlocTpoenue cerei
JJIeKTPOCBA3H

Coaep:xanue yue0HOro MaTepHaJia

Buapl HampaBigmoOmKUX CUCTEM UM MX OCHOBHBIE cBOMCTBA. CHUCTEMBI MHOTOKaHAJIbHOMN
nepeaayu 1o JUHUIM cBsi3u. OCHOBHBIE TPEOOBaHMS K JIMHUSAM CBSI3H.

ITocTpoeHne TMHEHHBIX COOPYKEHUH CETEeU 2IIEKTPOCBA3U. IlocTpoeHne MarucTpaibHbIX
cereit cBs3u. [locTpoenue 30HOBBIX ceTeil cBsi3u. [locTpoeHne MECTHBIX CETEH CBSI3U.

Tema 3.2. Bo3gyuiHble JIMHUM CBSA3HM

Conep:xanue yueOHOIro MaTepHaJia

KoHcTpykTuBHBIE 371€eMeHThl BO3AylmIHbIX JuHUH cBs3u (BJIC). Ha3nauenue, cocraB u
ocHoBHbIe napamerpsl BJIC. IIpoBosioka, U305 TOPBI, KPIOKHU, IITHIPH, TPABEPCHI, ONIOPHI.

Tema 3.3. KadeabHbIe JUHHU CBA3H

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukanus, KOHCTpYKIUS, XapaKTEPUCTUKU U MAPKUPOBKA IJIEKTPUUECKUX Kabemeit
cBsA3U. KOHCTpYKTHBHBIE 3IEMEHTHI Kabesel: TOKOMPOBOISAILINE KUIIbI, W30S KU,
CKpYTKa B TpYyNIbl, KaOeIbHBIH CEpAEYHHUK, TMOsICHAs H3OJALMs, JKpaH, 000JI0uKa,
BHEITHHE 3allIUTHBIE TOKPOBBHI.

Tema 3.4. KaOenn Tesqe)oHHBIX ceTell U
ceTeil MPOBOAHOIO BeIIAHUA

Coaep:xanue yue0HOro MaTepuaJia

KaGenu tenedonHbIX ceTeil u ceteil mpoBogHoro Bemanus (11B).

Kouctpyxkuus u Haznauenue kadeneii TIIIT; kabeneii ¢ Butoii mapoit UTP, STP; kabeneit
JUUIS COCAMHUTEIIBHBIX JTMHUN 1 KaOeIIbHBIX BCTaBOK TUMA T3; kaberei MeKCTaHIIMOHHBIX
cereit (cenbckux) KCII, omnomapueix kabeneit CTC u I[1B mapok ITPIITIM, MPM,
ITTIDK, TPII (TPB); cranunonnsix kabeneit TCB.

B ToMm 4ucie NMPAKTUICCKHEC 3AHATUSA

Kaoexu [1B

Ka6Gemu TIIII

N

Ka6emu CTC

Conep:kanue y4eOHOT0o MaTepHuaJia
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Tema 3.5. KaGesu marucTpajbHbIX U
30HOBBIX ceTel

Konctpyknus cummerpuunbix kadeneit TunoB MKC, 3K. koakcuanpabix kadeneit MKT-
4, KM-4,-75, KPK-75.

B ToMm uucie NMPAKTUYICCKUC 3AHATUA

CumMmMeTpHuuHble Kabenu

KoakcuanbHble kabenn

Tema 3.6. BoJiokOHHO-ONITHYECKHE
JUHUM CBA3U

Conep:xanue yueOHOro MaTepHaJia

OcHoBBI Tiepenayn H(GOpPMAIMK IO BOJOKOHHO-ONTHYeCKUM JuHHIM cBsizu (BOJIC).
Crpykrypa u xomMnoHeHThl JinHeHoro Tpakta BOJIC. XapakTepuCTHKHA ONTUYECKHUX
komnoHeHToB BOJIC.

IIpakTHyecKkue 3aHATHS

Bo010KOHHO-OIITHYECKHE TUHUH CBSI3U

Tema 3.7. KaGeabHas moaseMHast
HH(PpacCTpyKTYypa Tesie(DOHHON CBA3HU

Coaep:xanue yue0HOro MaTepHuaJia

Haznauenwue, coctaB u TpeOOBaHUS K TOJI3EMHON HHPPACTPYKType Teine(OHHON CBSI3U.
CrpoutensCcTBO KaOeNbHON KaHANW3allMM, TMPUMEHEHHE CpPEJCTB MEXaHU3alluu.
[Tpoknanka kabens B TenedoHHOW KaHamu3anuu. OCOOCHHOCTH TPOKIAIKH Kaberei
BOJIC.

Tema 3.8. [Ipoknagka kadeabHBIX
JIMHUH CBSI3U

Coaep:xanue yueOHOIro MaTepHaJia

[ToaroroBka kalens K MpOKJIAAKE M dBJIeKTpuueckue uzMepeHus. CoriiacoBaHue H
pa30buBka Tpacchl. MexaHu3upoBaHHass M pydHas MNpokianka kabened. Ilpoknaaka
ontuyeckux kadeneil. OcoOeHHOCTH MPOKIaAKU Kabesnel uepes3 BOJHbIE NMPEerpaabl U Ha
NepPECEYCHUH C TOCTPOCHHBIMHU COOPYKEHUSIMU

Tema 3.9. MonTax kabeJieil CBS3U U
OKOHEYHBbIX Kal0eIbHbIX YCTPOHCTB
MECTHBIX Tele(OHHBIX ceTei

Coaep:xanue yueOHOro MaTepuaJia

Opranu3anys MOHT@XHBIX paboT. MOHTaXXHble HMHCTPYMEHTBI, MPUCIOCOOJIECHUS,
Marepuaibl. [IpoBepka kabeneit nepen MoHTa)kOM. TpeboBaHUsT K MOHTaXy. [[pUHITUIIBI
pa3/ielKu KOHIIOB KaOened Juisi mpsMOro coeAuHeHus. M3mepeHus: CMOHTHPOBAHHBIX
yuacTkoB. HazHaueHue, KOHCTPYKIUs, MapKHUPOBKA U MECTA YCTAHOBKH OKOHEYHBIX
kabenpHBIX ycTporcTB (OKY) 1 X MOHTaX.

B ToMm uucie MNPAKTHICCKHUE 3AaHATUH

Momntax xa6ens TIITT, MKC, 3KII

Mownrtax KPTII-10, BM

N

Mourtax MTOK

Tema 3.10. YcerpoiicTBa BBOAa KabeJieit

B 31anus cranuumii (YII, OYII),
TeJie(DOHU3MPYeMble 31aHUs

Conep:kanue y4eOHOT0 MaTepHuaJia

KpoccupoBanue kaGeneir B ATC. Hasnauenue maxtel. KpoccupoBanue kabeneil B
A0OHEHTCKHE MYHKTHI.

12




Tema 3.11. Ka0eau moa mocTosHHBLIM

Conep:kaHue y4eOHOT0 MaTepHuaJia

BKCHHyaTaLII/ISI KaOenei noa ITOCTOAHHBIM HU30BITOYHBIM BO3AYIIHBIM JAaBJICHHUCM.

BO31YIIHBIM U30bITOYHBIM 1aBJI€HHEM CucreMbl U yCTaHOBKHU Ui SKCILTyaTalluu Kadenei aaBieHueM. MeToibl onpeeneHus 1
paiioHa U MecTa MOBPEXACHUsI 000JI0UYKH Kabes
Ioapa3znen 4. DiiekTprUYecKre XapaAKTEPUCTUKH HANIPABJISIOIIMX CUCTEM Nepeaavu 4
Tema 4.1. DiekTpuyeckue Copaepxxanue yueOHOro MaTepuaJia
XapaKTePUCTUKH BO3AYILIHBIX U [lepBuuHbIe U BTOPUYHBIE MapaMeTPhbl NEKTPUUECKUX KaOenell M BO3AYIIHBIX JMHUN 1
Ka0eJIbHBIX JMHHUI CBA3H ces3u (BJIC). YacToTHbIC qrama30Hbl NCIOIB30BAHMS dIeKTpruecKuX kabeneit u BJIC
Conep:kaHue y4eOHOT0 MaTepuaJia
[Tapametpsl BonokoHHo-onTHueckux junuii (BOJIC). Kputnueckas yactora u AnuHa
Tema 4.2. [lapaMeTpbI BOJIOKOHHO- BOJIH BOJIOKOHHOTO CBETOBOJA. THUIBI BOJH B CBETOBOJE. 3aTyXaHUE BOJIOKOHHBIX 1
ONTHYECKUX JTUHUIM cBeToBOJI0B. /lucnepcus U mponyckHasi ClIOCOOHOCTh CBETOBOJIOB.
IlpakTHYeckne 3aHATHSA
H3mepeHne 3JeKTPUUECKUX XapaKTEPUCTUK CUMMETPUYHBIX Kabemneil. 2
Ioapa3nen S. B3aumHble BJNSIHUSA B JIMHUSX CBA3H U MePbI 10 X YMEHbIIIEHHUIO 2
Coaepskanne ya4e0HOr0o MaTepuaia
Tema 5.1. B3auMHbIe BIUAHUS MEXKIY P Y P >
B3auMHoe BimsiHUE B ONTHYECKUX KaOeysx. [IpuyuHBI B3aUMHBIX BIUSHUU MEXKIY
HensiMy BO3AYIIHBIX H Ka0eJbHbIX
MHHS CBSI3H HEensMU BO3IYIIHBIX M KaOeNbHBIX JHHUS CBsi3u. [lapameTpbl BnustHus. [IpudauHb 1
B3aUMHBIX BJIUSTHUI MEXY ONTUYECKUMHU BOJIOKHAMM.
Coaep:xanue yueOHOTro MaTepuaJia
Tema 5.2. O0ecnieuenne CriocoObI 3aIUTHl OT B3aUMHBIX BIUSHUNA. CTIOCOOBI yMEHbIIIEHUS B3aUMHBIX BIUSHUI Ha
3JIEKTPOMATHUTHON COBMECTUMOCTH kabenbHbix HY u BY nunusax. W3meputenbHble OpuOOphl, MpPUMEHSEMbIE MPU 1
JINHUM CBSI3M U MPOBOAHOIO BELIAHUS CUMMETPUPOBAHMHU. 3alllMTa CBETOBOAHBIX TPAKTOB OT B3aMMHBIX 1omeX. [Ipuobperenue
HABBIKOB TECTUPOBAHUS CMOHTHPOBAHHBIX YCTPONCTB B KAOCIIBHBIX JIMHUSIX CBSI3U.
Pa3zpnen 6. 3ammTa JMHUH CBA3M OT BJMSHUSA BHEIIHMX MCTOYHMKOB U KOPPO3UH 10
Coaep:xanue yueOHOIro MaTepHaJia
OcHoBHBIE TOHATHSA 00 MCTOYHHKAX AJIEKTPOMATHUTHOTO BIUSHUS HAa JIMHUHM CBS3U.
Tema 6.1. UcTOYHMKM ONIACHBIX M N .
. Mepbl  3amUTBl  JTUHEHHBIX COOPYXEHHUW OT OIACHOTO BIMSHUS aTMOC(HEpPHOTO
MeIIAIUX BJAUSHUI. Mepbl 3alUThI -
. . AIIEKTPUYECTBA, JUHUN OSIEKTpoIepenadyn, dICKTPOPUIIMPOBAHHOTO TpaHCIOpTa U 1
JINHEHHBIX COOPY:KEeHHI CBSI3U .
panuocTtaniuii. Cxembl 3alIUThI U
aJIeMeHTBHI 3auThl. O00py0BaHUE 3a3EMIICHHI.
Tema 6.2. 3amuTa coopy:xenuii cBsizu ot | ConepxaHue y4eOHOro MaTepuasa
KOPPO3MH OcHOBHBIE BHUIBI KOPPO3WHU: TIOYBEHHAs, arMmochepHas, dJICKTPOIUTUYECKAS, 1

MeXKpucTauiMTHas. MIX xapakrepuctuka. Mepsl 3alIUTH OT KOPPO3HUH.
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IIpakTnyeckune 3aHATHS

HccienoBanue 371€MEHTOB 3alUThI OT BHEIIHUX BIUSHUMN 4
W3mepenus npu 3aniure kademist OT KOPPO3HH 4
Iloxpasznen 7. Texuuueckoe 00cayKUBAHHME JINHUI CBA3H 2
Tema 7.1. Opranuszanus u Coaep:xanue yue0HOro MaTepuaJia
OCYyILIeCTBJICHHE TEXHUYECKOI Opranuzanus 3KCIjiyaTallu. 3aJadyd U METOAbl TEXHUYECKOM sKcrutyaramuu. OxpaHa
IKCILTYATAUMHU JIMHEHHBIX COOPY:KeHUH | KaOeIbHBIX COOPYKCHHH W aBapUHO-BOCCTAHOBHUTEIHHBIC PAOOTBL. DIEKTPUYCCKHE 1
MECTHBIX TeJ1e(pOHHBIX ceTeil U3MEpEHUS B IIPOIIECCE IKCILITyaTalliu.
Conep:xanue yueOHOro MaTepHaJia
Tema 7.2. HapexxHocTs JTUHHN CBA3H Obecnieuenue Haie)KHOCTU TMHUH cBs3H. [lokazaTenu HagexxHOCTH. OTIeHKa HAJS)KHOCTH 1
Y MEPOTIPUATHSI 110 MOBBINICHUIO HAJC)KHOCTH Ha JIMHUIX CBSI3HU.
CamocrositesbHas padora npu u3ydyenun MJIK 01.01 68

PekoMenayeMas npuMepHasi TEMaTHKa BHEAYAUTOPHON CaMOCTOSITENIbHOM paboThl Ui pa3pabOTUMKOB IIpOrpaMM o0pa3oBaTesIbHOM OpraHu3aluu:

RRoO©ooNoRFROMWNE

=
N

O06001EHHas CTpYKTypHas cxema nepegarynka. HazHaueHne OCHOBHBIX KacKaJ/lo0B IepelaTurKa.

Cxema TpaH3UCTOPHOIO U JaMIIOBOTO aBToreHeparopa. Pexxumsl padotsl Al

Yacrornas AITY. ®a3oBas AITY. [ludpoBoii cMHTE3aTOp YacTOT.

[Ipunumn paboTel U METOAMKA IHEpreTUuyeckoro pacuera ['BB.

TpaH3UCTOPHBIN aMIITTUTYIHBIA MOIYJIATOP C KOJUIEKTOPHON MoayAnueil. TpaH3UCTOPHBIN YaCTOTHBIM MOZLYJIATOP Ha OCHOBE
Bapukamna. Cxembl HOCTpoeHUs (a30BbIX MOYJIATOPOB.

CTpyKTypHasi CXEMBbI UMITYJIBCHBIX MOJYJIATOPOB.

Meroauka snexrpudeckoro pacuera BII, ycunurens CBY, YIIY.

ITocTpoeHne TMHENHBIX COOPYXKEHUH ceTel aneKTpocBs3u. HaznaueHnue, coctaB u ocHoBHbIE apaMmeTpsl BJIC.
KoHncTpykTuBHbIe 311eMeHTHI Kabeneil. Kabenu TenedoHHbIX ceTell U ceTell IPOBOAHOIO BEIIAHMUS.

0. Koncrpykuus u HazHaueHue kabeneit TIIII. CtpykTypa 1 koMoHeHTh! JiuHeiHoro TpakTa BOJIC.

1. Ilpoknanka ontuyeckux kabenei. Haznauenue, KOHCTpYyKIUs, MapkupoBKa U Mecta ycraHoBKH OKY u ux MoHTax.
. IlepBuyHbIe 1 BTOpUUYHBIE TApAMETPHI dJIeKTprudeckux kabdemnei u BJIC.

13. 3ammra BJIC u TpakTOB OT B3aMMHBIX ITOMEX.
14. CxeMbl 1 5JIEeMEHTHI 3alIUThHI TUHEHHBIX coopyxeHui. O00opynoBaHUE 3a3eMIICHHIA.

IIpome:xxyTouyHasi arrecTanus B gopMe IK3aMeHa 10
Bceero mo MJIK 01.01 168
MJK.01.02. TesileKOMMYHHKAIIMOHHbIE CHCTEMbI H CETH 250
IMonpaznea 1. IlocTpoeHue TeJIeKOMMYHUKALMOHHBIX CHCTEM M ceTeil 44
Tema 1.1. OcHOBBI IOCTPOEHHS CeTeH Conepikanue yueonoro MaTepHaﬂf v

B3 Ennnas Cetp Dnextpocssizu Poccuiickoit @epepannn (ECD PO). CoctaB u Ha3HaueHWe 5

ECD P®. Apxurektypa cereld. I[lepBuuHBlE M BTOPHYHBIE CETH, CIYKOBI CBS3H.

14




AOGonenTckoe obopymoBanue. CTpyKTypa TEIEKOMMYHUKAITMOHHBIX ceTeld. CHCTEMBI
nepeaayn M KommyTtauuu wuHpopmanmu. Knaccudukanus TelneKoMMYHUKAIIMOHHBIX
ceTel.

Tema 1.2. dTajoHHAA MOAEIb
B3aMMO/eHCTBHS OTKPBITHIX CHCTEM

Conep:xanue yueOHOro MaTepHaJia

CranmapTuzanus B TeICKOMMYHUKAIUAX. OTKPBITBIE CUCTEMBI B TEICKOMMYHHKAIIHSX.
OTajoOHHas MOJENb B3aUMOJAEHUCTBUA OTKpBIThIX cucteM (OMBOC). Wepapxus
B3aUMOJICUCTBUSI OTKPBITHIX cucTeM. Enununel ganueix ypoBHeil OMBOC. ®yHkuunun
ypoBHeit OMBOC. Nukancymsinus nanHeix B OMBOC.

Tema 1.3. CucreMbl KOMMYTALMHU B
TeJeKOMMYHHKAMOHHBIX CEeTAX

Conep:kaHue y4eOHOT0 MaTepHuaJia

Bunbl koMMyTanuu B TEIEKOMMYHMKAalMOHHBIX ceTAX. KoMmMMyTamus KaHAIOB.
Kommyranusa mnakeroB. TexHomormm KoMMyTanuu nakeToB. Mopaenp IaKeTHOrO
KoMMmyTaTopa. Jlararpammuas nepenada. BupryanbHele  KaHansl.  Jlormueckoe
COEJIMHEHHUE.

HpaKTuquKne 3aHATHSA

N3ydenue npuHIMNOB YacToTHOro pasaenenus kaHanoB (UYPK). [Toctpoenue u cuctema
HYMEpaLuu B B Tele()OHHOM CeTH CBA3H.

Tema 1.4. CucremMbl CUTHAJIU3ALNA

Coaep:xanue yueOHOIro MaTepHuaJia

CI/IrHaJ'II/ISaI_[I/ISI B TeHC(I)OHHLIX cersix. CurHaisl CUTHalIM3alMu. BUabl CUTHaAIW3aIUM.

Curnanuzanust o BbyieneHHoMy kKanany (BCK-2). OOmiekaHanbHasi CHUTHAIM3AIUS
(OKC-7).

Tema 1.5. [ln¢poBbie cucTeMbl
nepenavyu

Coaep:xanue yueOHOro MaTepuaJia

[Tpuniun BpemenHoro pasaeinenus kaHanoB (BPK). Lludpossie cuctemsl nepenauu c
BPK. Teopema KortenbHukoBa. Pacuer wactoTsl nuckpetusanuu. MmmnynbcHbIE BUABI
MOJyJISIMU. MeTouKa pacuera CTPYKTypbl BpeMeHHoro Iukna. [{udposbie cucreMsl
nepesadyy ¢ UMIyJIbcHO-K0A0BoM Moaymsiuueit (MKM). UKM-30/32. Kananst E1, E2, E3,
E4.

IIpakTuyeckue 3aHATHS

HccnenoBanus CIICKTpPa CUT'HAJIOB C PIMHynLCHOfI MO,Z[ynHL[HCfI

VccnenoBanue npuniuna pabotel kanana ¢ BPK

Tema 1.7. Konupyommue u
ACKOAUPYOLIUe YCTPOCTBA HM(PPOBBIX
CHUCTEM Nepeaavu

Conep:kanue y4eOHOT0 MaTepuaJia

Haznauenue u kiaccugukanus koaepoB. O61acTb NPUMEHEHUS HEIMHEHHBIX KOZIEpOB
B3BemMBamIero tuna. CTpyKTypHas cxema KOAMPYIOIUX YycTpoucTB. Ha3zHauenue
y3J10B. OTamnbl HEJIMHEHHOIO KOAMpOBaHMs. J[OCTOMHCTBA M HENOCTATKU HEJIMHEHHBIX
kogepoB. Hasnauenue nekonepoB. OOnacTb NPUMEHEHMs] HEIMHEMHBIX JEKOJIEPOB
B3BemMBaromero tuna. CTpyKTypHas cxema JEKOAMPYIOIMX ycrpoicTB. HazHadueHue
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Y3JIOB. DTanbl HETMHEWHOTO JIEKOAUPOBaHUs. JIOCTOMHCTBA M HEIOCTATKU HEJIMHEHHBIX
JICKOJICPOB.

IIpakTnyeckue 3aHATHS

Henunelinbple KoAepbl B3BEIIMBAIOLIETO TUIIA 4
Henuneitnbie qexkoiepbl B3BEUIMBAIOIIETO TUIIA 2
Copaepxxanue yueOHOro MaTepuaJia
Tema 1.8. ®opmupoBanme CtpykTypHas cxemMa W TMPUHIUIBI MOCTPOCHUs TeHepatopHoro obopynosanus (I'O).
YHPABJISIOIIUX CUTHAJIOB B Haznauenue y3noB 'O, TpeboBanus k 3anaroniemy reaepatopy. Ornuane ['O nepenaun 2
reHepaTopHoOM 000PY10BaAHUU ot ['O npuema.
U (POBBIX CHCTEM Iepeaavyu IIpakTHyecKkue 3aHATHS
Pacuer wactoT 'O nndpoBoii cucremsl nepeaadu 2
Coaep:xanue yueOHOro MaTepHuaJia
Temal.9. Crux Hasnauenme u BuUAbl CHHXpOHU3anMH. TpeOoBaHHMS K CHCTEMaM CHHXPOHHU3AIUH.
e POHH3ANUSA B HHPPOBLIX O6o6mennbie cxembl YTC, TTLC. 4
cucTeMax nepegaqyu
IlpakTHYeckne 3aHATHSA
[TprieMHHK CUTHAJIOB IUKJIOBOW CHHXPOHU3AINH 2
Coaep:xanue yue0HOro MaTepuaJia
TpeboBanust K JUHEHHBIM KojgaM. AJNTOpuUTMBI (OPMHUpPOBaHUS, JOCTOMHCTBA M
. HEJOCTaTKU JIMHEWHBIX KoAoB. IlpuHImm paboTsl mpeoOpas3oBarens KojAa Mepenadu u 2
Tema 1.10. ®opMupoBaHue JUHEHHBIX 6pazoBaTeNst Koa IpreMa
M (POBHIX CUTHAJIOB B CHCTEMAax Zpeodp P -
meperavH IIpakTHYecKkHne 3aHATHA
IIpeoOpazoBarens Koja nepenadn 2
ITpeoOpa3oBareib Koj1a IpuemMa 2
dopMupOBaHNE TUHEHHBIX KOJOB B IIM(POBBIX CUCTEMAaX NepeIadn 2
Coaep:xanue yue0HOro MaTepHaJia
Tema 1.11. Perenepauus ungpposoro Haznauenue, knaccudukaius, CTPYKTYpPHBIE CXEMbI, MapaMeTpbl pPereHepaTopoB.
CHUTHAJIa B CMCTeMaXx nepeaavu VYerpolicTBa TakTOBOW CHHXpPOHM3AIMM B pereHepatopax. OleHka KauecTBa pabOThI 2
pPEreHEPATOPOB.
IMoapaznena 2. Cucrembl paauoCBs3U 10
Coaep:xanue yueOHOro MaTepHaJia
Tema 2.1. PagnopeJieiinbie u Pacnipoctpanenue paanoBosiH. Buasl paaroBond. OcoOEHHOCTH paclpOCTpaHEHUs BOJIH
CIIYTHHKOBBIE CHCTEMBbI CBSI3U pa3MYHBIX JMana3oHoB. AHTEHHO-QUAEepHBIE YcTpoiicTBa. [lepenmaroniue aHTEHHBI. 4

[Tpuemublie anTeHHbl. Punepsl. [Tpunuun paguopeneiinoii cs3u. [locrpoenne nudposbix
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paguopeneitnbix guHuid - cBsizu  (LIPPJI). Iudpomas pammopeneiinas cTaHmus.
Cnyrtaukossie cuctembl cBs3u (CCC). [Moctpoenne CCC. 3emusnle craniuu CCC.

Conep:kaHue y4eOHOT0 MaTepHuaJia

Opomonus ceredt moaBmkHOM cBsi3u (CIIC). CereBas texnomoruss GSM. Iloacucrema
6a30B0ii cranmuu, peructpbl HLR u VLR, 1ieHTp KoMMyTanuu Mo JBH>KHOM CBSI3H, LICHTP

Tema 2.2. CucremMbl COTOBOM 2
- ayTeHTH(UKanuu U peructp uaeHTudukanuu obopynoBanus. CUCTEMbl CUTHAIN3AIUH
TO/IBIZHON pA/THOCBAIH CIIC. Texnonoruu u ycayru cereit UMTS. Ceru cranaapros 3G, 4G, LTE.
IIpakTH4eckue 3aHATHS
Pacuer OCHOBHBIX NapaMETPOB CETEN MOABUKHOM CBSI3H 4
Ioapa3zaen 3. MoHTaK U IKCILTyaTalMs TeJeKOMMYHHKAIMOHHBIX CHCTEM U ceTel 88
Coaep:xanue yueOHOIro MaTepHaJia
TexHOoJI0rMH CUCTEM IIE3NOXPOHHOM I poBoi nepapxuu. CTpyKTypa CUCTEM Iepeadn
E1. OcnoBuble xapaktepuctuky natepdeiica E1. Buner nmuneitasix komoB. LlukinoBas u
cBepxuukioBas crpykrypa El. Ilpouenypsl konTposiss omubok nepenaun CRC-4.
Ceresoii yposensb El.
TexHOIOrMM MYJIBTUIUIEKCUPOBaHUS LHUQPPOBBIX MOTOKOB.IIpuHIMII U crnocoOsl
MyJIbTUIUIEKCUpOBaHUS. CHHXpPOHHOE MYJIbTUILIEKCUpOBaHUE. MyJIbTUILIEKCUPOBaHHE
ACUHXPOHHBIX TOTOKOB. CHcTeMa KOMaH][ COIVIACOBAHUS CKOPOCTEH.
ITapamerpsr kananoB THU. HopmupoBanue n meroguka uzMmepenuid. Kanan TY, ounenka
KayecTBa KaHaJIOB, METOAMKA U3MEPEHUH MapaMeTpoB. Buipl n3MepUTENBbHBIX TPHOOPOB
U OCYUIECTBIIEHME HW3MEpPEHUs MapaMmeTpoB. AHalu3 pe3ylbTaTOB H3MEpPEHUM.
Tema 3.1. MonTaXK, HACTPOIiKA N OcCOo0eHHOCTH TOCTPOEHUS MEPBUYHBIX MyJbTUILIEKCOpoB. OOopynoBanue OI'M-30. 12
IKCIUTyaTauus 000pyA0BaHUA HazHnaueHune, OCHOBHBIE TEXHHWYECKHE NaHHbIEC, (PYHKIIMOHAJIbHBIE CXEMbl OCHOBHBIX
IHM(POBBIX CHCTEM Nepegadyn y3n0B. CtpykTypa BpemeHHoro unukia. IIporpammuoe ob6ecneuenue OI'M-30.
Hasznauenune KI10-110.
O6opynoBanne MII CynepTen. HaznaueHue, OCHOBHbIE TEXHUYECKHE JTaHHbBIE, COCTAB
o0opynoBanus. CTpyKTypHBIE CXEMbl OCHOBHBIX Y3J10B oOopynoBaHus. CTpyKTypa
BpeMeHHoro 1ukia. [lporpammuoe obecnieuenne «CynepTemn».
Hopmupoanue napamerpo OLIK u rpynmnoBbsIx HH(POBBIX TPAKTOB.
OLIK u rpynnoBele 1HdpoBsie TpakThl. HopmupoBanue mnapamerpoB. Brsibop
M3MEpUTENIbHBIX NpruOopoB. MeToauka u3MepeHui napaMeTpoB HU(PPOBBIX KAaHAJIOB U
TPaKTOB. AHAJIN3 PE3YyIbTATOB U3MEPEHUIA.
IIpakTuyeckue 3aHATHS
N3mepenue napameTpos kaHasnoB TY ananuzaropom tenedorHbx kaHaioB AnComTDA - 4

5
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Pa3zpabotka npoektos ¢ nomonipto KIT0-110 na MIT OI'M-30

Opranu3zanys JoKaJpHOro U yaaneHHoro gocryna B MII «Cynepren»

N3mepenne mapaMeTpoB rpynnoBsiX 1udpoBbix TpakToB npuoopom TUC-EI

MynbTUIIEKCHPOBaHUE IH(POBBIX TOTOKOB

Pacyet OCHOBHBIX MapamMeTpoB HU(PPOBBIX CUCTEM IEpeladyn

NININ A

Tema 3.2. MoHTaXK, NepBUYHASA
HHCTAJUISAIMSA, MOHUTOPHHT
000py/A0BaHMs IPOBOIHOTO M (PPOBOIO
AocTyna

Conep:kaHue y4eOHOT0 MaTepHuaJia

Texnonorusix DSL. TexHonoruu koaupoBaHusi, npuMmeHnsemble B XDSL. Texnonorus
HDSL. TwunoBsie mnapamMeTpsl M pa3HOBHAHOCTH oOopyaoBanuss HDSL. O6nacts
npuMeHeHus oobopynosanus HDSL.

O6opynosanne FlexDSLPAMEL. Ha3nauenuwe, TeXHMYECKHE [JAaHHBIE, OCHOBBI
MIPUMEHEHUS.

O6opynoBanne FlexDSLORION-2. Hasnauenuwe, TeXHMYECKHWE JaHHBIE, O0OIACTb
npuMeHeHns. Monutopunr u KoH(urypupoanue FlexDSLORION-2. Amnamu3
pe3ynbTaTOB MOHUTOPHUHTA.

HpaKTuquKne 3aHATHSA

Momnwurtopunr obopynosanus FlexXDSLPAMEL

Opram3anus JOKaIbHOTO H  YAICHHOTO KOH(QUTYpUPOBAaHHUS  0OOPYHIOBaHHS
FlexDSLOrion-2

dopMupoBaHNE TUHEHHBIX KOJJOB AOOHEHTCKUX JTUHUHN

Tema 3.3. UncTanasiums, HacTpoiika u
IKCIIyaTanus 000pyA0BaHUSs
BOJIOKOHHO-OIITUYECKHUX CUCTEM
nepena4ym Ha 6a3e texnosoruu SDH

Coaep:xanue yue0HOro MaTepuaJia

Bonokonno-ontuyeckux cucrembl nepegaun (BOCII). IlaccuBHble U aKTHUBHBIE
komnoHeHTbl BOCII. Ilpunnun noctpoenuss BOCIIL.  Jluneitasle xonsl BOCII.
IToctpoenune U(PPOBBIX CUCTEM SDH. CHHXpOHHBIE uGpoBbIe
TEJIEeKOMMYHUKALMOHHBbIE  cUcTeMbl. OCHOBHBIE HMH(OPMALMOHHBIE  CTPYKTYPBHI.
®opmupoBanue Moaynst STM-1. MynsrunnexkcupoBanue STM-N. CTpyKTypbl KaipoB
CILTC. Bugs mynsrumiexkcopos SDH. Tomnosiorus, apXxurekTypa, CAHXpOHU3aLUs CETEH.
PesepBupoBanue TpakToOB.

CemeiictBo o6opynoBanust SDH «Alcatel-Lucent». Texuuyeckue naHHble, Ha3HAYCHUE,
o0nactb mpuMeHeHus. BOo3MOXXHOCTH MporpamMmmHoro obecrnieueHus. MynbTHILIEKCOD
WaveStar AMI+. Texnuueckue HaHHbIe, Ha3HaYeHHE, OOJACTb MPUMEHEHHs, COCTaB
obopynoBanus. [10. Haznauenue nHQOpMaIIMOHHBIX U aBapuHHBIX cUrHanoB. [IpocmoTp
U aHaJIM3 aBAPUMHBIX COOOIIEHUH. AJTOPUTM MTOUCKA U YCTPAHEHUS HEHCIIPABHOCTEH.
O6opynosanre SDH «Alcatel 1664SM», «Alcatel 1655/1666SR». Texuuueckue qaHHbIE,
Ha3HaueHue, o0JIaCTh  NpPUMEHEHMs, cocTaB  obopynoBaHusi.  Ha3nauenue

14
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MH(GOPMALIMOHHBIX U aBapUHHBIX CUTHANIOB. [IpocMOTp 1 aHaIM3 aBapuiHBIX COOOIIEHUH.
AJNTOpUTM ITOMCKA M YCTPAHEHUS] HEMCIIPABHOCTEH.

IIpakTnyeckue 3aHATHS

Kondurypuposanue mynprumiekcopa WaveStar AMI+ 4
KondurypupoBanue HCTOUHUKOB CHHXPOHU3ALUU CETEBOTO 3JIEMEHTa MYJIbTUILIEKCOpa 5
WaveStar AMI+

Kondurypupoanue u pezepBupoBaHue TpakToB MynbTuIuiekcopa WaveStar AMI+ 2
Anaims cucreM SDH npu nomomu ananuzaropa NGSDH «VictoriaComboy 2
dopmuposanue JuHelHbIX k0108 BOCII 2
dopmuposanue moayieit STM-N 2
Conep:xanue yueOHOIro MaTepHaJia

TexHoI0rust ONTUYECKOro MyJIbTUILIEKCUpOoBaHus WDM.

HoctounctBa u Henoctatku texHonmorun WDM. Kiaccudpukamms WDM- cucrem.
KananpHo-yactoTHbIli maH. CTpykTypHas cxema cucTemsl nepemadun ¢ WDM.
CewmetictBo  obopynoBanmsi HuaweiOptixMetro. PasHoBumHOCTH — 00O0pYyIOBaHUS, 10

Tema 3.4. UucTanasinmus, HaACTPOiKa U Ha3Hau€HUe, TEXHUYECKUE JaHHble, COCTaB OOOpYyIOBaHUS, OO0JACTb INPUMEHEHHUS.
kciutyaranus odopyaosanus BOCII Wucramnsamus, KOHPUTYpHUpOBaHWE U MOHUTOPHUHT 000pyaoBaHus. Buasl n Ha3HaueHHe
TexHosoruu WDM MH(POPMALMOHHBIX U aBapUHHBIX CUTHANIOB. [IpocMOTp 1 aHaIM3 aBapUHBIX COOOIIEHUH.
ANTOpPUTM MOKMCKA M YCTPAHEHUS] HEHCIIPABHOCTEH.

IlpakTHYecKkHne 3aHATHA

W3yuenue obopynoBanus «HuaweiOptixMetro 6040» 2

Opranm3anus JOKaIbHOTO H  YAAICHHOTO KOH(QUTYPUPOBAaHHUS  00OPYHIOBAHHS
«HuaweiOptixMetro 6040»

IIpumepHas TeMaTHKa KypCOBBIX IPOEKTOB:
1. ITpoeKT BOJIOKOHHO-ONITHYECKOM JTMHUM NEepPeiady CerMEeHTa TPAHCIOPTHOM CeTH HA 32JaHHOM Y4YacTKe.

PexkoMeHnyemasi TeMaTHKA CaMOCTOSITeJIbHOW padoThI | 98

1. CocraB u naznauenue ECDO P®. Apxurektypa cereil. [lepBuunble u BTOpHUYHBIE CETH, CIykObl cBsi3u. PyHkuuu yposHeit DMBOC. 2.
TexHonornu KOMMyTalUy NAaKETOB.

[udpossie cucTeMbl Iepeadn ¢ UMITYJIbCHO-Kog0BoM Moayssiiuent (MKM). MKM-30/32. Kanans! E1, E2, E3, E4.

YcerpoiicTBa TakTOBOM CMHXpoHU3anuu B pereHeparopax LICIT MKM.

CnyTHHKOBBIE cCTEMBI CBsi3U. 3eMHble cranuun CCC.

Certu crannaptoB 3G, 4G, LTE.

Tunossle mapameTpsl ¥ pa3sHOBUIHOCTH 00opynoBanus HDSL

Buner mynsrunnexkcopoB SDH. Tonomnorusi, apxuTekTypa, CHHXpOHHU3aIUs CETEH.

CrpykrypHas cxema cucteMsl nnepenadn ¢ WDM.

N~ WN
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9.

10.
11.
12.
13.
14.
15.

Pemrenue 3amaum Ha pacuer 4aCTOTHI AUCKPETU3ALUU

Pemrenue 3anau Ha HenuHeltHOe KoaupoBanue u Aexkoauposanue LICII

Pemenue 3a1a4 Ha pacueT ympaBsSIOIIUX 4acTOT reHepaTopHoro obopynosanus L{CIT

Pemenue 3anau na nocrpoenue nuHeiHbIx kKoa0B LICIT u BOCII

CocTaBuTh Ta0IMIly aHATTN3a TAPAMETPOB UCTOYHUKOB U MPUEMHUKOB ONTUYECKOTO U3ITYUCHHUS

CocraButs cxemy opranuzanuu csszu LICII u BOCII mectHOIt ceTn, BHyTPU30HOBON M MarucTpajibHOW CETH

CocTraBUTh TaOIUILy TEXHUYECKUX XapaKTepucTuk u coctaBa obopynoBanus LICIT u BOCII mecTHOM, BHYTPHU30HOBOM, MaruCcTpajbHOU ceTei
17. oarorosuts npesentanuto 1o BOCII MecTHBIX, BHYTPU30HOBBIX M MarCTpaJIbHbIX CETEN

16. CocraBuTh MacnopTa Ha KaHajbl, CETEBbIE TPAKTHI M Ha alllapaTypy CUCTEM Iepeaadn
17. CocTaBuTh CXeMbl H3MEPEHUN TTAPAMETPOB KAaHAJIOB
18. CocTaBuTh TaOIUIBI CTAHJAPTOB U IMPOTOKOJIOB MH(OPMALMOHHBIX CHTHAJIOB, HOPM OIIMOOK B KaHAJlaX M TPaKTaX, BUIOB aBapUHHBIX
CUTHQJIOB U ABAPUIHON CUTHAIN3ALUH.
IIpomexxyTouHasi arrecTanusi B gopMe IK3aMeHa 10
Bcero mo MJIK 01.02 250
MJK.01.03. DaekTpopaanon3MepeHnsi  METPOJIOT U 60

Coaep:xanue yueOHOIro MaTepHaJia

KiroueBble NOHATHS JUCHUITIIMHBI. HpenMeT U 3aJauru JUCHUILUINHBI, CTPYKTYypa
JUCIMITIIMHBI. Hpoq)GCCHOHaHLHaﬂ SHAYUMOCTb AUCHUIIIMHBI, MCKIIPCAMETHBIC CBA3U C

Beenenue
IpYyrMMHM AucuMiuiiHamu. IIpaBoBble OCHOBBI METPOJIOTHMH, CTaHAAPTHU3ALMM U 1
MOATBCPKIACHUSA COOTBCTCTBHA. KpaTKI/Ie HCTOPUUCCKUEC CBCACHUA PASBUTHUA HSMCpCHHﬁ,
CTaHJapTU3aLUH.

ITogpasznen 1. OCHOBBI METPOJIOTHH 9

Tema 1.1. Hayka 00 usmepenumn,
¢pusznyeckue BeJMUHHBI

Coaep:xanue yueOHOTro MaTepuaJia

OO0ue cBejeHUs O METPOJIOTHH, CTaHIApTU3alUK U cepTUdUKanuu. MeTposorus Kak
HayKa 00 U3MEpEHUsIX.

Tema 1.2. U3mepenne puznyeckux
BECJINYHNH

Coaep:xanue yue0HOro MaTepuaJia

O6mue cBeneHuss 00 M3MEPEHUU DBJIEKTPUUECKOTo curHana. dusnyeckue BETUYHHBI,
IIKaJbl, CUCTEMBl (PU3UYECKUX BeIMUYUH. M3MmepeHue (u3MyUecKHX BETUYMH, CYThb
npocteiiiero usMmepenus. Knaccudukanuss u3MepeHHM, XapaKTepUCTHKU KayecTBa
U3MEPEHUSL.

B ToMm uucie MNPAKTHYCCKHUE 3AHATUH

Omnutaitl npakTHyeckas pabota ¢ npumeHenueM mMarepuanon JJOT | 1

Tema 1.3. CpencrBa usmepeHui Coaepxxanue yuyeOHOro MaTepuaJa
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O6H_[I/Ie CBCACHUA O CpPEACTBaxX HU3IMEPCHMUA, KJ'IaCCI/I(bI/IKaI_[I/IH CpE€ACTB HU3MECPCHUA.

OnemMeHTapHble  cpeAcTBa  uU3MepeHus. KOMIUIEKCHbIE — cpelcTBa  M3MEpPEHUS. 1
XapakTEepUCTUKH CPEICTB U3MEPEHUS. DTAJIOHbl OCHOBHBIX (DM3MUYECKUX €TUHUII.
B ToM 4unciie IpakTHYeCKHe 3aHATHSA
OHnaliH mpakTuyeckas padora ¢ nmpumeHenueM marepuanoB JJOT 1
Copaepxxanue yueOHOro MaTepuaJia
O6mue cBeaeHus o Teopun u3mMmepeHuil. duznueckue sBiaeHUs U 3PHEKTHI, MOI0KEHHbIE 3
B OCHOBY M3MepeHui. MeTobl n3MepeHuil. MeToinKa BbIIIOJIHEHUs] U3MEPEHHUSL.
Tema 1.4. MeToabl U3MepeHni B ToM unciie npakTHYecKue 3aHATHS
du3nyeckne BeTMYNHBI U UX €IMHULIBI 1
TexHuueckue cpescTBa Uil U3MEPEHUN 1
W3mepenne pu3ndecKkoil BETMYNHbI 1
Coaep:xaHnue yueOHOro MaTepHaJia
O6mue cBenenus. Knaccubukanus norpemrHocteil. CucreMaTH4ecKHe MOTPEIIHOCTH.
Tema L.5. Ocnosbi Teopuu C i Kitaccbl TOUHOCTH CpesiCTB U3MEpEeHUs 1
morpemmocTei uMepeHyii nmyyaiinble norpemHoctu. Ki pen p .
B ToM Yuc/ie IpakTHYeCKHE 3aHATHSA
Omnutaiin nmpakTudeckas pabora ¢ npumeHenrem marepuanon JJOT 1
Coaep:xanue yueOHOro MaTepuaJia
Llens u 3a1aun 006pabOTKH pe3yibTata u3mepeHuil. CriocoObl BEIpaXKEHUs Pe3yIbTaToB
WU3MEPEHMM, 3alliCh Pe3yJbTaTOB HM3MepeHUH. DOpMBbI NPENOCTABICHUS PE3yJIbTaTOB
Tema 1.6. O0padoTka pe3y1bTaTOB n3Mmepenuil. [IpaBuna okpyrieHust pe3ynbTaToB M3MepeHuil. HoMuHanbHblE 3HAYEHMS 1
H3MepeHn i BIIUSIIOUIMX BEJIUYMH MPU HOPMAJIbHBIX ycloBHUsX. OOpaOoTKa M OLEHKa pe3yJbTaToB
M3MEPEHU.
B ToM 4uciie npakTHYeCKHe 3aHATHSA
OmnutaiiH npakTHueckas paboTa ¢ npumMeHeHueM mMarepuanon JJOT 1
Coaep:xanue yueOHOro MaTepuaJia
Ilenp W 3amauM rocylapCTBEHHON CHCTEMBbl OOECIEeYeHHs €AMHCTBA H3MEpEHH
Tema 1.7. 'ocynapcrBenHas cucrema (I'COEN). 3akonomatenpHas ©6aza ['COEN. HopmarusBnas 6aza ['COEMU. 1
o0ecrieyeHUs1 eIMHCTBA U3MePeHuil MeTtponorudeckuii Haa30p.
B ToM 4nciie IpaKkTHYeCKHE 3aHATHSA
OmnutaiiH nmpakTudeckasi pabora ¢ npumeHeHreMm mMarepuanon JJOT 1
IHoxpasznen 2. UsmepuTesbHbIC NPUOOPBHI 4

\ Conep:kanue y4eOHOT0 MaTepHuaJia
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Tema 2.1. Il puHIUNIBI IOCTPOEHUS

O600mméEnHas CTpYKTYpHas cxema usMepurenabHoro npubopa. Hlkamel u3mMepUTeIbHBIX

CPe/ICTB H3MepeHus npuOOpPOB, IIEHA JICTICHHUS IKAJIBI IpUoopa. !
Conep:kaHue y4eOHOT0 MaTepHuaJia
Tema 2.2. AHAOTOBbIE H3MEPHTEIbHbIE AHajoroBble U3MEPUTENBHBIE JJIEKTPOMEXAHUMECKHE npubopsl, OyKBeHHO-IIU(POBOE
-~ o0o3HaueHne. OOOOUIEHHAs CTPYKTypHas cxema SMEKTPOMEXAHUECKOro npubopa. 1
Knaccugukarusi aHaJoroBeIX 3JIEKTPOMEXaHHYECKUX MPUOOPOB. YCTPOUCTBO U paboTa
MarHMTORJIEKTPUYECKOI0 U3MEPUTEIIBHOTO MEXaHU3MA.
Copaepxxanue yueOHOro MaTepuaJia
OO6mue cBenenus o udpoBeix mpuodopax. [IpeodpazoBanune nHpopmManuu B 1IUGPOBHIX
ycrpoiictBax. Konbl, npumensemble B 1u¢poBbiXx npudopax. CTpykTypHas cxema
Tema 2.3. Ll poBbie H3MepHTEIbHbIE UGPOBOro U3MEPUTEIHHOTO Mprdopa. Meto bl Mpeodpa3oBaHus B aHAIOTO-LIM(PPOBOM 2
npeoOpaszoBarene. Pexumbl paboTel IUGPOBOTO TpUOOpa, 3SIEMEHTH MHPPOBOTO
npuodopsI mprGopa.
B ToM 4uciie IpakTHYeCKHe 3aHATHSA
AHaJIOroBBIE M TU(POBBIC U3MEPUTEILHBIC TPUOOPHI 1
M3MepeHue 31eKTpUUeCKOro CUrHaga aHaJIorOBbIMU U IU(POBBIMU NPUOOpaMU 1
IMoxpa3znen 3. UCTOYHHUKH 3J1eKTPHYECKHUX CHTHAJIOB 3
Coaep:xanue yue0HOro MaTepuaJia
Tema 3.1. U3mepuresbHble reHepaTopbl | HazHaueHne reHepatopoB HM3MepUTENbHBIX CUTHaoOB. Kilaccugukanus reHepaTtopos. 1
CxeMBl 3a/1al01MX FEHEPATOPOB. Y CTAHOBKA YacTOTHI 33JA0IINX T€HEPATOPOB.
Coaep:xanue yueOHOro MaTepuaJia
I'enepatopsl rapmoHuueckux kosiebanuil. LudpoBble H3MepHUTENbHBIE T'€HEPATOPHI
HU3KHUX 4acTOT. [ 'eHepaTopbl NIyMOBBIX CUTHAJIOB, UMITYJIbCHBIE TeHepaTophl. CTaHaapT 9
Tema 3.2. OcHOBHBIE THIIBI YacTOThl, CHHTE3aTOPbl 4acTOThl. OpraHel ynpaBjieHHs] F€HEPAaTOPOM, BBIXOAHBIE LIEMU
TeHEePATOPOB CHTHAJIOB Te€HEepaTOpOB.
B ToM 4uciie npakTHYeCKHe 3aHATHSA
M3yuenne paboThl reHepaTopa CUTHAJIOB 1
W3ydeHnue paboThl TeHepaTopa CTaHAAPTHBIX CUTHAJIOB 1
IToxgpasznen 4. MeToabl M cpeacTBa H3MEpPEHHUs NAPAMETPOB CUTHAJIOB 10
Conep:kanue y4eOHOT0 MaTepHuaJia
W3mepeHne Cuiibl NOCTOSSHHOIO TOKA, PpACIIMPEHUE NPEIEIOB M3MEPEHHUs TOKa.
Tema 4.1. U3mepenne napamMeTpoB TOKA,
W3mepenne mnepeMeHHOro Toka. l3MepeHune HampsyKeHUs SIIEKTPOMEXaHUYECKUMH
HANIPSIZKEHUs] 1 MOIIIHOCTH CUTHAJIOB 1

npubopamu. Pacmmpenue npenenoB HM3MEpeHHsl HANpsDKEHUS. BhITpsSMUTENbHBIN
npubop, TepMmodnekTpuueckuid mnpubop. Kraccudukanus MeTonoB M3MepeHus
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MOIITHOCTH. I/I3MepeHI/Ie MOIMHOCTU METOAOM BOJIBTMETpPA WM aMIIEpMETpPaA. L[I/I(prBbIe
BaTTMCTPBHI.

Tema 4.2. U3MepeHune aMILUIUTYAHBIX U

Conep:kaHue y4eOHOT0 MaTepHuaJia

Hasnauenune ocummiorpada, kimaccupukanus ocumwuiorpadonB. CTpyKTypHas cxema
yHUBeEpcabHOro ocumwuiorpada. IIpuHIMO monydeHus H300pakeHHs Ha HSKpaHe

BPEMEHHbIX IapaMeTPOB CUTHAJIOB ocumwmiorpada. M3MmepeHne aMmIUIUTYIHBIX M BPEMEHHBIX IapaMeTpOB CUTHAJA. 1
Ha3nauenue opraHoB ympasieHMs ociuiuiorpagoM. Buasl n HazHaueHue pa3BEPTOK.
Oco0eHHOCTH IPUMEHEHHUS PA3JIMYHBIX OCIIHILIIOrpadoB.
Conep:kaHue y4eOHOT0 MaTepHuaJia
[TpuOops! A 4aCTOTHO-BPEMEHHBIX M3MEpEeHUU. M3MepeHue 4acToThl U MHTEPBAJIOB
BpeMeHu. Metoabl u3MmepeHust (azoBoro caura. MeToabl M3MEpeHHs aMILIUTYAHO-
MOJYJHPOBAHHBIX CUTHAIOB. L{ndpoBoil m3mMepuTens mapameTpoB MOIYJIUPOBAHHBIX 6
CUTHAJIOB. AHAJIM3aTOp CIIEKTpa M0CJIEN0BATEIbHOrO TUMa. M3MepeHne HanpsKEHHOCTH
ANIEKTPOMATrHUTHOTI'O ITOJISL.
Tema 4.3. U3mepenue B ToM 4mciie npaKTHYeCKHe 3aHATHS
HH(POPMAUOHHBIX MIAPAMETPOB N3mepenune cuibl Toka. M3mepenue HanpsikeHus 1
CUT'HAJIOB W3mepenune MomHocTu. M3ydyenne paboThl 3JEKTPOHHOTO ocIiuiorpada. 1
W3mepenne mnapaMeTpoB DIEKTPUYECKOIO CHUTHajga C IIOMOIIBIO  3JIEKTPOHHOIO 1
ocrutorpada.
M3mMepeHue yacToThl U BpEMEHHOTO Nepro/ia U(POBBIM YACTOTOMEPOM U 3JIEKTPOHHBIM 1
ocuuuiorpadom
M3mepenue ¢a3oBoro casura 1
W3mepenne ko duirenTa aMminTy IHON MOAYIISIITUI 1
IHoapa3nen S. MeToabl M cCpeACTBAa H3MEPEHHUS APaAMETPOB KOMIIOHEHTOB PAIMOTEXHHYECKHUX Lenei 2
Coaep:xanue yue0HOro MaTepuaJia
OO6mue cBeneHus, KilaccuHUKanus METOJOB H3MepeHHs mnapameTpoB. M3mepenue
AKTUBHBIX COINPOTHUBIECHUI. Pe30HaHCHBIE METOABI M3MEPEHMsI IAapaMeTpPoB ILEneil.
Tema 5.1. MeTob! 1 cpeicTsa [MudpoBble mpuOOPHI ISl U3MEPEHUsl MapaMeTpOB 3JIEMEHTOB. MeToJbl U3MEpEHHs 5
napamerpoB AUX. CrpykTypHas cxema aBToMarudeckoro uzMepurens AUX. Meronbl
HSMEPEHUA TTApAMETPOB lfOMHOHeHTOB U3MepeHuss HucKakeHud Qopmbel curHana. [{udpoBoit wu3MepuTenp HETMHEHHBIX
PAHOTEXHHUHECKHX HeneH UCKa)XeHUH (OpPMBI CUTHAJIA.
B ToM 4uciie npakTHYeCcKHe 3aHATHSA
W3mepeHue 3IEKTPUUECKOro  CONMpOTUBIEHUs. M3ydeHue paboThl H3MEpHUTENS 1

HUMMMHTAHCA.
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I/I3MepeHHe AMIIIMTYAHO-YaCTOTHBIX  XapaKTCPUCTHK. I/ISMepeHI/Ie HEIUHEHHBIX

. 1

MCKQKCHUM.

Hoapaznen 6. U3MepeHusi B T€JIEKOMMYHUKANMOHHBIX CHCTEMAX 3
Conep:xanue yueOHOro MaTepHaJia
OO6mue cBeneHUs O CpeACTBaX  M3MEpPEHUs Uil  OUEHKH  3alllUIICHHOCTH

Tema 6.1. U3mepenusi B B FICHITT el p st ol H
KoH(puaeHIManbHO uHpopMmanmu. CpeacTBa H3MEPEHUNW B TEICKOMMYHUKAIIUSX.

TeJIeKOMMYHUKAIIMOHHBIX CHCTEMAX 1
PernamenTtHple W SKcIUTyaTalMoHHbIE u3MepeHus. CoBpeMEHHbIE H3MEPHUTENbHbIC
CpEJCTBA.
Conep:kaHue y4eOHOT0 MaTepuaJia
CtpyKTypHasi cxeMa reHepaTropa IIyMOBBIX CUTHaIOB. CTPYKTypHasi cXxeMa U3MEpUTENs 5
nryma u Bubpanuit. CtpyktypHas cxema uzmepurens yposss. Ludposoii BonbTMeTp.

Tema 6.2. CpeacrBa 3alIUTHI Y P DYKLYP P P Hudp P

N B ToM Yuc/ie IpaKkTHYeCKHE 3aHATHSA

KOHGuUIeHIHAIbHOI HHGOpMALH = ” =
W3ydyeHrne CpencTB W3MEPEHHWH JUIsl OIEHKM 3allUIIEHHOCTH KOH(HICHIIMAIBHON 1
nHpopmaruu
W3yuenne paboThl HU(POBOro BOIBTMETPA B HU(GPOBOTO U3MEPUTEIISI YPOBHS 1

Hoapaznen 7. OCHOBbI TEXHMYECKOTO PeryJIUPOBAHUS 2
Coaep:xanue yueOHOIro MaTepHaJia
O6mue cBeaenus. 3akoH P® «O TexXHHMYECKOM peryIupOBaHUU». TeXHUYECKUE

Tema 7.1. Texunueckue perjiaMmeHTbl U
pErjJamMeHThl.

CTAaHAAPTHI 1
CymHocts crangaptu3auuu. llenu crangaptuszanuu. [IpuHUuMNbBl craHgapTU3aLUU.
JIoKyMeHTBI B 001aCTH CTaHIapTU3AIIH.
Coaep:xanue yueOHOro MaTepuaJia

Tema 7.2. Cepruduxkanus npoayKuuu [TonTBepkeHue COOTBETCTBUS U cepTuduKaius. [IpuHIUIb 1 HOPMBI TOATBEPKICHUS 1
cootBeTcTBUs. JloOpoBosibHas cepTudukanusa. O0s3aTenbHast cepTuduKanus.

CamocrositeabHas padora no MJIK 01.03 26

PeKOMeHIlyeMaﬂ TeMaTHuKa BHeay}II/ITOPHOﬁ CaMOCTOSITEILHOM paﬁDTI)I:

CoNoUA~AWNE

XapaKTepUCTUKU CPEACTB U3MEPEHUS. DTATOHBl OCHOBHBIX (PU3NYECKUX €MHHILI.
Kitaccbl TOUHOCTH CpelICTB U3MEPEHUSI.

O0600mEHHas CTPYKTYpHAs cXeMa JIEKTPOMEXaHNYeCKOoro npuoopa.
CrpykrypHas cxema IU(ppOBOro U3MEpUTEIHHOIO Tprbopa.

I'enepatopsl HIyMOBBIX CUTHAJIOB, UMITYJIbCHBIE T€HEPATOPHI.

CranzmapT 4acToThl, CHHTE3aTOPbI YaCTOTHI.

CrpykTypHas cxema aBToMaThHdeckoro nMmepurens AUX.

Hudpooit u3MepuTenb HEMMHENHBIX UCKaXEHUH (POPMBI CUTHAIA.

CtpyKTypHas cxema reHepaTopa IIyMOBBIX CUTHAJIOB.
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10. CtpykTypHas cxeMa U3MEPUTEIIS IITyMa U BUOPAIIHA.
11. CtpykTypHas cxeMa U3MEpUTENs yPOBHSL.

12. IludpoBoii BOJLTMETP.

13. lo6poBonbHas 1 00si3aTeNbHAs CEPTUHUKAIHS

IIpome:kyTouHnasi arrectauusi B popme 3a4yera 2
Bcero mo MJIK 01.03. 60
Y4yeOHas npakTuka (10 NpopuiIio cnenuajabHoCcTH) uTorosas no 1M
Buas1 pador
MonTtax kabeneir HY u BU pa3nuuHbIMu TEXHOIOTHSAMU. MOHTaK OKOHEUHBIX YCTPOMCTB, MPUMEHIEMBIX Ha MECTHBIX TeJIC(HOHHBIX
CEeTSIX, MAarUCTPaJbHBIX W 30HOBBIX JIMHUSAX CBS3M JUIS JJIEKTPUYECKHX M ONTHYCCKUX KaOened. KOHTpoibh KadecTBa MOHTaxka C
MPUMEHEHUEM M3MEPHUTEIbHBIX MPUOOPOB MOCTOSHHOTO ToKa. OnpeneneHue BUia U MeCTa MOBPEKACHUS KaOeIbHOW JIMHUU CBSI3H C 108
MTOMOIIIBIO MPUOOPOB IIEPEMEHHOTO TOKa (pediekToMeTpoB). MOHTaX onTHYecKuX Kabdeneit. [[poBepka kauecTBa MOHTa)Ka ONITHYCCKHUX
BOJIOKOH C TIOMOIIbIO Pe(PIIEKTOMETPOB U U3MEPHUTENEH ONTUYECKON MolHOCTU. Pa3ienka kabeneii ¢ «BUTON Mapoiiy AJs BKIIOUEHUS
B KOHHEKTOPBI COOTBETCTBYIOLIECH €MKOCTH. MOHTaX KOMMYTAllMOHHBIX NaHenel. VcnblTaHue CMOHTUPOBAHHOM JIMHUU TECTEPAMMU.
Odopmienne JOKyMEHTAllMU IpU cAaue JIMHUU B DKCIUTYaTallHIo.
IIpousBoacTBeHHas NPAKTUKA (110 PO U0 crieuuaabHOCTH) uTorosas no [IM
Buasbi pador
O3HaKOMJIEHHE CO CTPYKTYpOIl IpeanpUsiTHs, BBOJHBIM MHCTPYKTaX MO TEXHUKE 0€30IacHOCTH U oxpaHe Tpyaa. O3HaKOMIIEHHE C
KaOeTbHBIMU IIeXaMu M yuacTkaMu. PaboTa ¢ TexHuueckoil mokymeHTanuel. M3yuenne o60pyqoBaHus U YCTPOICTB, MOBBIIIAIONINX 144
paboToCrocOOHOCTh U HAJIE)KHOCTh KabenbHbIX TuHUN. O3HakomiieHue ¢ odbopynoanueM UTKC. M3yuenue u pabota ¢ KOHTPOJIBHO-
HU3MEpUTENbHBIM 000pyaoBaHueM. CamocTosiTenbHas paboTa Ha 3aKperyieHHOM pabouyeM MecTe. BhIMomHeHHe WHAMBHUAYaTIbHOTO
3aJlaHus M0 MpaKTHKE. YYacTUTE B aBapUUHBIX M NPOoPUIAKTHUECKUX paboTax, MPOBOJUMBIX Ha KaOenbHOM ydacTke. O0oO1IeHue
MaTepuaina, ohopMIeHHE OTUETa, c/ladya 3aueTa.
KBAJIM®OUKAIIMOHHBIN YK3AMEH IO TIPO®ECCUOHAJBHOMY MOJIYJIIO 01 20
Bcero mo IIM 01:
Teopernyecknx 3aHATHI 118
IIpakTHyeckux 3aHATHIA 148
CamocrosiTeJIbHOMH padoThI 192
Y4yeOHasi npakTHKA 108
IIpon3BoaCTBEeHHAsI IPAKTHKA 144
Ix3amen no [IM 01 20
NUTOI'o 750
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3. YCJI0BUS PEAJIM3ALIUUA ITPOT'PAMMBI
HPOPECCHUOHAJIBHOI'O MOAYJIA

3.1. Jlna peaam3zanyu NporpamMMmbl NpPo¢ecCHOHAIBLHOT0 MOAYJA [0LKHbI OBITh

NMpeayCMOTPEHBI CJeAyIoIue cnenuaababie noMmemenus (B coorserctBuu ¢ ®PI'oC n
IHOOII):

1. JTaGopaTopust DJICKTPOTEXHUKH

CroenuanusupoBaHHas MeOelb:
Jlexunonnsle naptel — 20 wrT.
Crynbs — 42 wr.

CroJst KOMIIBIOTEPHBIN — | 1IT.
VYyeOHnas qocka — 1 mir.

DKpaH HACTEHHBINA — 11T

Texnuueckue cpesicTBa 00y4eHUs:

Komnerorep npenonasarens — 1 mr

MynbTrMeana npoekTop — 1 mrT.

AyIuoKoNIOHKH — 11T

Y4ebHo-1a60paTOpHBIE CTEHABI ISl U3YYEHUS JIEKTPUUECKUX LIeNeH U IMHU 31eKTporepenay
IIOCTOSIHHOT'O U MIEPEMEHHOI0 TOKa, AJEKTPUUYECKUX MALIUH U 3JIEKTPONPUBOOB, JIEKTPOTEXHUUECKUX
MaTepHaoB; KOMIUIEKTbI HH(OPMAIIMOHHO-U3MEPUTEIbHON TEXHUKH, KOHTPOJIbHO-U3MEPUTEIIBHBIX
puOOPOB, CPEICTB TEHEPUPOBAHUS CUTHAJIOB;

ocuuiorpadsl — SIiT.;

uuppoBble MyIbTUMETPBI — 10 1T,

[epeyeHb JIHUIIEH3MOHHOTO OPOrPAMMHOTO 00ECIeUYeHHS:
1) AntuBupycHas 3amuta Kaspersky Endpoint Security
2) Astra Linux, Libre Office

[TomernieHne obecrneyeHo JOCTYNoOM K ceTH «/HTepHeT» U 3JeKTPOHHOI MH(OPMAIIMOHHO-
oOpa3zoBarenbHON cpene PMHAHCOBOTO YHUBEPCUTETA.

2. JlabopaTtopust DNEKTPOHUKH U CXEMOTCXHUKH

Croenuanu3upoBaHHas MeOenb:
JlekuroHHble apTel — 16 mT.
Crynps — 33 wr.

Ct01 KOMIBIOTEPHBIN — | mIT.
VYuebnas qocka — 1 mr.

Hlxad ny1st TOKyMEHTOB — 2 IIT.

TexHuueckue cpesicTBa 00yueHus:

Komnerorep npenoaasarens — 1 mr

MynpTuMeEana npoekTop — 1 mir.

AyarOKOJIOHKH — l T

OKpaH HaCTeHHbIN — 11T

Kommbrorepsr o0y4aromuxcst (HOyTOyku) — 25 miT.

Y4eOH0-1a00paTOpHBIE CTEHABI Ul U3YYEHHUS] OCHOB AJIEKTPOHUKH U CXEMOTEXHUKHU, TUITOBBIX
ANEKTPOHHBIX TPUOOPOB U YCTPONCTB;
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KOHTPOJILHO-U3MEPUTEINIbHAS armapaTypa Uik U3MEPEHUsI BPEMEHHBIX XapaKTePUCTHK, aMILTUTYIbI 1
(OpMBI CUTHAJIOB;
TCHEPaTOPhI CUTHAJIOB C 3aJJaHHBIMH ITapaMeTpaMHu.

[epeyeHb JTHUIIEH3HOHHOTO IPOTrPAMMHOTO 00ECTICUCHMS:

1) AutuBupycuas 3amura Kaspersky Endpoint Security

2) Astra Linux, Libre Office

3) BecruiaTHoe MporpaMMHOe 0OeCTIeUYeHUE IS pacueTa ¥ IPOSKTHPOBAHUS DJICKTPOHHBIX CXEM:
EasyEDA, DcAcLab

[Tomenienue obecredeHo JOCTYOM K ceTH «VHTepHeT» U 3JeKTPOHHON HH(OPMAIIMOHHO-
oOpa3zoBarenbHOM cpeie PMHAHCOBOTO YHUBEPCHUTETA.

3. JIabopartopust HHGOPMAITHOHHO-TSIIEKOMMYHHKAITMOHHBIX CUCTEM H CETCH

Croenuanu3upoBaHHas MeOelb:
KomnbrorepHsie cTosab — 16 mrT.
Cron nucbMeHHbIN — 6 IT.
Kpecno xomnsroreproe — 16 mir.
Crynpsa — 12 wr.

kad ams qoKkymMeHTOB — 1 mIT.
DKpaH HaCTeHHbIA — | T

TexHuyeckue cpeacTBa 00y4eHuUs:
Komnerorep npenoaaBarens — 1 mrt
[lepconanbHble KOMIbIOTEPHI — 15 1IT.
MynsTumenna npoekrop— 1 mr.
AyaMOKOJIIOHKH — lmT

CTCHABI TCIICKOMMYHUKAIITUOHHBIX ceTeﬁ; KOMIUJICKTBI CTPYKTYPUPOBAHHBIX KaOeJIbHBIX CHUCTEM,
KOMIIJICKTBI YCTPOﬁCTB nmpueMma, nepcaain u 06pa6OTKI/I CHUTHAJIOB; aHTCHHBIC CUCTCMBI; OSMYJIATOPLI
AKTUBHOT'O CCTCBOI'O O60py,£[0BaHI/I$I

[epeyeHb IHUIEH3MOHHOTO POTPAMMHOTO 00ECTICUEHHUS:

1) AutuBupycHas 3amuta Kaspersky Endpoint Security

2) Astra Linux, Libre Office

3) Cneunani3upoBaHHOE IPOrPaMMHOE 00ECIIeYeHIE CETEBOTO 000PYI0BaHUS,

[TomernieHne obecrneyeHo JOCTYNoOM K ceTH «HTepHeT» U 3JeKTPOHHOI MH(OPMAIIMOHHO-
oOpa3zoBarenbHOM cpeie PMHAHCOBOTO YHUBEPCHUTETA.

4. YuebHas ayJUTOpHUs JJIs POBEACHUS 3aHATHI BCeX BUJOB, IPEIYCMOTPEHHBIX 00pa3oBaTeIbHOM
MPOTPaMMOii, B TOM YHCJIE TPYIIOBBIX U UHINBUAYATBHBIX KOHCYIbTAIUH, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTalllH

(Kabuner nnpopmarukn)

Crenyanu3upoBaHHas MeOeb:
JlekuronHble mapTel — 13 mT.
Crynpsa — 37 wr.

Ct0n KOMIBIOTEPHBIN — | mIT.
VYyeOHnast qocka — 1 mir.

DKpaH HACTEHHBIN — 1 1IT.

TexHUYEeCKHE Cpe/icTBA 06V‘-ICHI/I$II
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Komnerorep npenoaaBarens — 1 mr.

Komnbrotep obydatomnierocs (HOyTOyk) — 12 mr.
MHoro(}yHKITMOHAJIBHOE YCTPOMCTBO/IpUHTED — | IIT.
MynpTuMeana npoekrop — 1 mir.

AyYIUOKOJIOHKH — 11IT.

5. YueOHas ayuTopus sl IPOBEACHMSI 3aHATHI BCEX BUIOB, IPEyCMOTPEHHBIX 00pa30BaTeIbHON
IIPOrpaMMOii, B TOM YHUCJIE€ TPYIIOBBIX U MHANBUAYAIbHBIX KOHCYIbTAINI, TEKYIIET0 KOHTPOIS U
MIPOMEKYTOUYHOM aTTECTALUU

(KabGuHeTr MeTpoJIOTUH U CTaHIAPTH3AIIHN )

Croenuanu3upoBaHHas MeOClb:
JlekuuonHble mapTel — 19 mrT.
Crynps — 37 wr.

Cros KOMIBIOTEpHBIN — 1 mIT.
Vuebnas mocka — 1 mr.

TexHnuyeckue cpeacTBa 00y4eHUS:
Kommnsrorep npenogasarens — 1 mrt.
MynsTuMeana npoekTop — 1 mir.
AynuokosoHKH — 11T,

DKpaH HACTEHHbIVW— | 1IT.

6. YueOHast ayTuTOpHs ISl TIPOBEACHUS 3aHATHI BCEX BUJIOB, IIPEyCMOTPEHHBIX 00pa30BaTeIbHOM
MIPOrpPaMMOii, B TOM YHKCJIE€ TPYIIOBBIX U WHANBUAYAIbHBIX KOHCYIbTAIMI, TEKYIIET0 KOHTPOJIS U
MPOMEKYTOUYHOM aTTECTALUH

(MeToauueckuii KaOMHET)

Crnenuanu3upoBaHHas MeOeb:

Komnerorepnsie cTomsl — 20 mrT.

Cron nuceMeHHbIN — 13 miT.

Kpecno komnsroreproe — 20 mr.

Crynbs — 26 wr.

[Mkad s yaeGHO-METOAMYECKUX MaTepPHAaIOB — 6 LIT.

TexHuueckne cpecTBa 00yUeHUS:
IlepconanbHble KOMIBIOTEPHI — 18 1IT.
MynbsTmeaua npoexktop — 1 mr.
OKpaH HacCTeHHbIN — | mT.
AynroKOJIIOHKH — | 1mT.

7. IlomerieHus Ut CaMOCTOATENbHOM paboThl: bubnnoTeka n YnTanbHBIN 3a11 ¢ BBIXOJIOM B CETh
WNHuTtepuer

Croenuanu3upoBaHHas MeOenb:

Cron xadenpa — 3 mir.

Karanoxuseii smuk — 1 1mT.

[lxad nns yuraTenbekux GopMynspoB — 3 HIT.
Butpuna nist kaur — 3 mir.

Cron yueHuyeckuit — 24 mr.

Kpecno xomnsrorepHoe — 2 wr.

Cryn - 48 wr.
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CT0 3proHOMHUYHBIN ¢ TyMOOM — 1 1mIT.
Mkad s TOKyMEHTOB — 3 IIT.

TexHuUYeCcKHE cpecTBa O6VLICHI/I${:

IlepconanbHble KOMIBIOTEPHI— 18 MIT.

Peanuzanuss  mpodecCHOHANBHOIO  MOIYJs — TpeAanojiaraeT  o0s3aTelnbHYl0  y4eOHYHO U
IPOU3BOJCTBCHHYIO MPAKTUKY (10 OPOQUII0 CHEHHATbHOCTH). YueOHass MPaKTHKa IPOBOJUTCS
KOHIICHTPUPOBAHHO B YU€OHOM 3aBEJCHHH, IIPOU3BOICTBEHHAS MTPAKTUKA (IO TMPOPUITIO CHICITHATEHOCTH)
IPOBOIUTCS KOHIICHTPUPOBAHHO B OPraHU3AIMAX PabOTOAATENCH, ¢ KOTOPHIMH 3aKJIFOUCHBI JOTOBOPHI O
NPAaKTUYECKOM MOATOTOBKE 00YYaOIIHXCS.

3.2. UudopmanuonHoe odecriedeHue 00yueHus

Jlns  peanusanuy mporpamMmbl  OMONMMOTEYHBIH (OHJ 00pa30BaTEIIPHONH OpraHu3alud  HMEET
QJIGKTPOHHBIC W3JaHUS HW WHQPOPMAIMOHHBIE PECYPCHl, PEKOMEHIyeMbIEe [UIsl HWCIOJb30BAaHUS B
00pa3oBaTeIbHOM MpoIiecce.

3.2.1. IleyaTHbIe U3TaAHUS

1.

6.

CeTH U TeJlleKOMMYHHMKAIMM: yueOHUK U mpakTukyM Juist By3oB / K. E. CamyinoB [u ap.] ; mox
penakimueii K. E. Camyiinosa, U. A. Hlanumosa, []. C. Kyns6oBa. — 2-e uzj., nepepad. u 10om. —
MockBa: MzmarensctBo [Opaiit, 2024. — 464 c. — ISBN 978-5-534-17315-4. — Tekcr :
3JE€KTPOHHBIN // OO6pazoBatenbHas wiargopma Opaiit [caiiT]. —
URL.: https://ezpro.fa.ru:2058/bcode/536089 (nara obparenus: 28.03.2024)

Omudep H.A, Omudep B.I'. Kommberorepubie ceTu. [IpUHIUIBI, TEXHOJOTHH, MTPOTOKOJIBI:
IO6wuneiinoe nznanue. — Cno.: ITutep, 2020. — 1008 c.

Hedenos, B. 1. O6mas teopus cBs3u : yueOnuk amns By3oB / B. 1. Hedenos, A. C. Curos ; non
penakmueit B. . HedemnoBa. — Mocksa : M3natensctBo FOpaiit, 2023. — 495 ¢.— ISBN 978-5-
534-01326-9. — Tekcr : amektpoHHbIH // OOpasoBarenbHas 1wiatdpopma FOpaittr [caiit]. —
URL.: https://ezpro.fa.ru:2058/bcode/511124 (nara obparienus: 28.03.2024)

Hedenos, B.W. Teopuss »1eKTpOCBs3M : YU4EOHUK JUISI CpeIHEr0 MPO(EeCCHOHATBHOTO

obpaszoBanusi / B. . Hedenos, A.C. CuroB; nox penaxuueir B. U. Hedpenoa. — Mocksa :
WznarensctBo FOpaiit, 2024. — 495 c¢. — (IIpodeccuonansHoe obpasosanue). — ISBN 978-5-
534-01470-9. — Tekcr : snexTpoHHbId // OOpazoBatenbHas 1iardpopma HOpaift [calfT]. —
URL: https://ezpro.fa.ru:2058/bcode/537076 (nara obparienus: 28.03.2024).

CutHukoB, A. B. DnexkTpoTeXHMYECKHE OCHOBbI HCTOYHMKOB NHTaHUA : yuyeOHUK / A.B.
CurtnukoB, M.A. CutaukoB. — Mocksa : KYPC : UHOPA-M, 2024. — 240 c¢. — (Cpennee
npodeccuonansuoe obpazosanue). - ISBN 978-5-906818-76-8. - Tekcr : anekrponnsiit. - URL:
https://znanium.ru/catalog/product/2135608 (nara oGpamenus: 28.03.2024). —

Xpycranesa, 3. A., DIEKTpOTEXHUYECKUE U3MEPEHH. 3a/1aul U yIIpaKHEHHs | yueOHoe mocodue
/3. A. XpycraneBa. — Mockga : KnoPyc, 2022. — 250 ¢. — ISBN 978-5-406-10182-7. — URL.:
https://book.ru/book/944687 (nata obpamienus: 28.03.2024).

3.2.2. DyIeKTPOHHBIE U31aHUS (3JIEKTPOHHBIE PECYPCHI)

HNuTepHeT-pecypcesl:

QenepanbHas ciaykb0a 1O TeXHHYECKOMY U 3KcrnopTHoMy KoHTpodio (PCTIOK Poccun)

www.fstec.ru

NudopmaninonHo-cipaBoyHasi CHUCTeMa IO JOKyMEHTaM B 00JIaCTH TEXHUYECKOM 3allluThl

uHpopmannu www.fstec.ru

OOpazoBaTrenbHble TOpPTANbl MO Pa3IUYHBIM HANpaBIEHUSM O00pa3oBaHUS U TEeMaTHKe

http://depobr.gov35.ru/
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https://ezpro.fa.ru:2058/bcode/536089
https://ezpro.fa.ru:2058/bcode/511124
https://ezpro.fa.ru:2058/bcode/537076

@enepanbHbiii noptan «MHPOPMALMOHHO- KOMMYHHKAIMOHHBIE TEXHOJIOTUM B 0Opa30BAHUN»
htpp\\:www.ict.edu.ru
Caiit Hay4Hoii snekTpoHHOM OnbnroTekn www.elibrary.ru
http:/www.globus-telecom.com
http://www.morion.ru/
http://www.nateks.ru/
http://www.iskratel.com/
http://www.ps-ufa.ru/
http://3m.com/
http://www.rusgates.ru/index/php - Marepuains! caiita 3aBoga «Depponpubdop»
3.2.3. JlonoJiHUTEeIbHbIE HCTOYHHUKH:
OTteuecTBEHHBIE KYpPHAJIbI:
—  «OIeKTPOCBI3bY;
— «BecTHHK cBs31Y;
— «CetH U cUCTEMBI CBS3NY;
—  «/HPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHNY;
— «TexHOJOruM U CPEJICTBA CBAZNY.
CripaBo4HBIC TOCOOUS:
— T'OCT 8.417-2002. I'CH. «EquHuLIbl BETUYHH.
— T'OCT P 1.0-2004. «Crangaptuzanus B PO. OcHOBHBIE TTOJIOKEHUS»
— T'OCT P 8.563-96. 'CH «MeToauKu BBITIOJTHEHUS U3MEPEHUIN»
— 3axoH PO «O TeXHUYECKOM peryiupoBaHUM.
— IIpaBuna no npoBenenuto ceprudukanuu B PO.
— Ilopsaok nposenenus cepruduxanyu npoaykiuu B PO.
— TOCT 8.417-2002 T'ocynapcTBeHHasi cucTeMa oOecredeHusl eIMHCTBAa M3MepeHuil. EnuHuiist
BEJIMYMH.
— TOCT P 8.000-2001 I'ocynapcTBeHHas cucreMa o0ecrieueHus eMHCTBA u3MepeHuil. OCHOBHbIE
MIOJIO’KEHUS.
— OCT 45.159-2000 OrtpacneBasg cucremMa oOecCHEUYeHUs €IUHCTBA H3MEpeHHi. TepMHHBI U
OIIPEEIICHUS.
— OCT 45.150-99 Metoauku BeinoiaHeHus nsmepenuil. [lopsinok pa3paboTKH U aTTeCTaI|H.
— TOCT P 40.001-93 Cucrema ceprudukauun 'OCT P. Peructp cucrem kadectBa. OCHOBHBIE
MOJIO’KEHUSI.
— T'OCT P 1.0-92 T'ocynapctBeHHas cucreMa cranaaptuzauuu PO. OCHOBHbBIE TOJIOKEHUS.
—  www.Convertworld.com (nepeBoj eIUHUI] U3MEPEHU).

B cootBerctBum co ct. 43 Koncrurynuu Poccuiickoit @enepauun, 273-O3 «O06 obOpa3oBaHuM B
Poccuiickoit @enepauuu» ot 29.12.2012, npukazom Munobpuayku Poccun ot 09.11.2015 N 1309 «O6
yrBepxkaeHun llopsaka oOecnedeHus YCJIOBUM — JOCTYMHOCTH Ui  WMHBAJUAOB OOBEKTOB U
IPEOCTABIIIEMBIX YCIYT B cepe 00pa3oBaHMs, a TAKXKe OKa3aHHUs UM IIPU 3TOM HEOOXOAUMOI TIOMOIIY,
I'OCT P 57723-2017 «udopmaimoHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUU B 00pazoBaHuu. CHCTEMBI
3NIEKTPOHHO-0uOMHoTeunsie. O6ume nonoxxenus», 'OCT P 52872-2019 «MuTepHeT-pecypebl U Apyras
uH(popMallus, MpeAcTaBiIeHHas B 3JEKTPOHHO-IIMPpoBoil dopme. [Ipunoxenust Ajisg CTalMOHAPHBIX U
MOOWJIBHBIX YCTPOHCTB, HHBIE MOJIb30BaTeNbCcKue HHTEpdeiicsl. TpeGoBaHUs TOCTYIIHOCTH AJIS JIIOACH C
MHBAJIUIHOCTBIO U IPYTHX JIUL C OTPAaHUYEHUSIMH KU3HEESITEIbHOCTHY, BCE MPEAiaraeMble 3JIeKTPOHHBIE
pecypchl MakCUMalIbHO KOM(OPTHBI JUIS YTEHUS cIa00BHIAIIMMY JIIOJbMH. MacmrabupoBaHue TeKcTa
nocturaet 300 mpouenToB. [Ipu n3smMeHeHnn Macirada coXpaHseTcss BOSMOKHOCTb BHJIETh BCIO CTPAHHILY
TEKCTa, He 00pe3as ero.
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http://www.morion.ru/
http://www.nateks.ru/
http://www.iskratel.com/
http://www.ps-ufa.ru/
http://3m.com/
http://www.rusgates.ru/index/php

4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA
IHPOPECCHUOHAJIBHOI'O MOAYJIA

Kox n naumenoBaunue

poecCuOHANBHBIX U OOIIHUX MeTtosl
Kputepuu oneHku
KOMITETEHITNH, (DOPMHUPYEMBIX OILICHKH
B paMKax MOAYJIS
- IPOM3BOAUTh MOHTAX KAaOENbHBIX JTUHUI 1 OKOHEYHBIX
I1K 1.1. IIpou3BOaAUTH MOHTAX, o
o KaOeIbHbBIX YCTpPOMCTB NUTKC;
HACTPOUKY, MPOBEPKY
- npoBepATh  (QYHKUMOHHPOBAHUE,  IMPOU3BOJIUTH
(bYHKIIMOHUPOBAHUS
PEryJIUpOBKY M KOHTPOJb OCHOBHBIX MapaMeTpoB
KOH(HUTypHPOBAHHE DKCHepTHOE
ncrtounukoB nuTanus UTKC;
000pyI0BaHUS HaOJIFO[eHIE
UH(POPMALIMOHHO-
- U3MEPATH OCHOBHBIE MIOKA3aTEIN U XapaKTEPUCTUKH TIPU
TEJIeKOMMYHUKAIMOHHBIX .
NS BLITIOTHEHUH ~ pabOT 1O  HACTpPOWKe, MPOBEpKe
CHCTEM U CETeil.
¢dbyHKIIMOHMpOBaHMs U KoH(purypupoBanus UTKC;
- OCYIIECTBJISITh TEXHUYECKYIO SKCIUTYaTaIlMIO JTMHEHHBIX
COOPYKEHHI CBSI3H,
[TK 1.2. OcCylIecTBIATh-  TPOBEPATh  (DYHKIMOHUPOBAHHWE,  MPOU3BOAUTH
JIMArHOCTUKY ~ TEXHHHECKOrOETYIMPOBKY M KOHTPONb  OCHOBHBIX ~MApaMETPoBly ... .
COCTOSTHUS, MOMCK|/IICTOYHUKOB MUTAHUS pajlioaniapaTypsl; p
" HaOJII0ICHUE
HEUCIIPAaBHOCTEH W PEMOHT
ob6opynoBanus UTKC. - U3MEPSTH OCHOBHBIC ITAPAMETPBI U XapaKTCPUCTHKH ITPU
BBITIOTHEHUH PA0OT MO JUArHOCTHUKE TEXHHUYECKOTO
COCTOSIHHS,
- OCYIIECTBIIATh TEXHUUECKYIO KCIUTyaTallHIO THHEHHBIX
COOPYKEHHU UTKC;
- UI3MEPSATH OCHOBHBIE ITAPaAMETPhI U XapaKTEPUCTHKU MPU
11K 1.3. [IpoBouTH P P P P P P
BBITTOJTHEHUH TEXHUYECKOTO 00CITYy )KHBaHUS DKCIEPTHOE
TEXHHUYECKOe  0OCTy)KHMBaHUE
ob6opynoBanus UTKC HabmozeHue
Y ' o0opynoBaHus HUTKC,;
- TPOU3BOJIUTH KOHTPOJb U PETYIHUPOBKY OCHOBHBIX
MapaMeTPOB UCTOUYHUKOB ITUTAHUS
- MIPOBOIUTH MOHHUTOPHHT " KOHTPOJTb
kuuoHupoBanus obopynoBanusi UTKC; - usmepsars
[1IK 1.4. OcyuiecTBIsTH ymxn p Py i p
OCHOBHBIE MMAPAMETPHI U XapaKTEPUCTUKU 000PYI0BaHUSI| IKCIIEPTHOE
KOHTPOJIb (DYHKITMOHUPOBAHUS
UTKC NTKC,; HaOII0IeHNe
' - BECTH IKCIUTYaTaI[MOHHO-TEXHUYECKYIO TOKYMEHTAIIHIO
Ha obopynoBanue UTKC.
OK 01. Beibupats ciocoObl [~ 000CHOBaHHOCTh IIOCTAHOBKH II€JIH, BEIOOpa U
peleHus 3aaaq MIPUMEHEHHSI METOJIOB U CIIOCOOO0B PEIICHHS DKCIEPTHOE
npodheccCuoHaTbHOW podeccnoHaNbHbIX 3a/1a4; HaOJt0/IeHne
NEeSTENbHOCTH, TPUMEHUTEIHLHO |- aICKBaTHAs OI[EHKA U CaMOOIIeHKa YQPPEKTUBHOCTH U |IK3aMEH
K pa3JIMIHbIM KOHTEKCTaM. KadeCcTBa BBIMOJHEHHUS MPOPECCUOHATBHBIX 3a71a4
OK 2. Ocy1iecTBiasiTh MOKCK,
AQHAJIU3 U UHTEPIPETAIIHIO - HCIIOJIb30BAHKE PA3TMYHBIX ICTOYHUKOB, BKITIOYAs SKCIEDTHOE
nH(popMaIu, HeOOXOMMON  [PIIEKTPOHHBIE PECYPCHI, Meuapecypchl, IHTepHeT- Ha6J'IIOI;_[eHI/IC
TUTST BRITIOJTHEHUS 33724 PECYPCEI, EPHOMYECKHE U3/IAHNA 11O CIIEWMATBHOCTH |y
npodecCHOHATbHON U1l petieHus MpodeCcCHOHANTBHBIX 3a71a4
e TeTbHOCTH.
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OK 03. IlmanupoBats u

- ACMOHCTpalurs OTBCTCTBCHHOCTU 3a MPUHSATHIC

DKCIEPTHOE
pean30BbIBaTH COOCTBEHHOE  [PEIICHMUS HAGTIOIeHe
npodeccuoHaIbHOE U - 000CHOBAaHHOCTH CaMOAHAJIN3a U KOPPEKLIHUs SK3aMeH
JTMYHOCTHOE Pa3BUTHE. PE3yNIbTaTOB COOCTBEHHON pabOThI;

- B3aUMO/ICHCTBUE C 00YUYAIOIIMMHUCS, IIPernoaBaTesIsIMu
OK 04. PaboTaTh B KOJJICKTHBE M MAaCT€paMH B X0/1€ 00yUYECHHUS, C PYKOBOIUTEISIMHU IKerepTHOE
U KoMaH e, 3P PEeKTUBHO eOHOW U IPOM3BOACTBEHHON MPAKTHUK;
BSaHMOHCf;CT(llg(()l;SaTB c a P ’ ’ HaOmoxeHMe
KOJUJIEraMH, PYKOBOJICTBOM, - 000CHOBaHHOCTH aHAIIN3a PAOOTHI WICHOB KOMAH/IbI Jrzamen

(IO TYMHEHHBIX )
OK 09. Ucnons3osars - 3¢ (EKTUBHOCTD UCTIONB30BaHUS HH)OPMAIIMOHHO- SkcrepTHoe
WH(OPMAIIMOHHBIE TEXHOJIOTUH [KOMMYHHKALMOHHBIX TEXHOJIOTHH B IIPO(ECCHOHATBLHONR HaBITIONeHHE
B PO eCCUOHATHHON e TeNNbHOCTH COTJIACHO (DOPMUPYEMBIM YMEHHUSM U SK3aMeH
eI TEIbHOCTH. [10JTy4a€MOMY NPAKTUYECKOMY OTIBITY;
OK 10. ITons3oBaThCs
po(hecCUOHATLHOW - 3 (pEeKTUBHOCTP UCIIOJIL30BaHUS B TPO(ECCUOHATLHOMN [DKCIIEPTHOE
TOKyMeHTalueil Ha eI TeIbHOCTH HEOOX0IMMOM TEXHIUUECKONH HaOII0IeHNe
rOCYy/IapCTBCHHOM U JTOKYMEHTAIIUH, B TOM YHCJIC Ha aHTIUHCKOM SI3bIKE. DK3aMeH

HHOCTPAHHOM A3bIKC.

32




