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Pabouas nmporpamMmMa cocraBieHa Ha OCHOBaHUM TPEOOBAHUIA:

— DenepanbHOrO0  TOCYAApCTBEHHOIO  00pa30oBaTeIbHOIO  CTaHAapTa
cpenHero npodeccuonanbHoro odpazoBanus Ne 1584, yTBep)kI€HHOTO MPHUKA30M
MununcTepcTBa 00pa3oBanus U Hayku Poccuiickont ®eneparuu ot 09 nexalps
2016 r;

— yueOHOoro miaHa BopoHeXckoro Koieaxka pOOOTOTEXHUKH U
KOMIIBIOTEPHBIX TEXHOJIOTUH 1o CHEUUATBHOCTH 11.02.15 —
"MH)OKOMMYHHKAIIMOHHBIE CETHU W CHUCTEMBI  CBA3H',  yTBEPIKICHHOTO
[legarornueckum coBetoM ot 16.12.2019 1. mpoTtokon Nel

Nunexc — 11.02.15 UTC

CocraBurelb: IpenoJaBaTeib P.II. KpacHos



1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOIT'PAMMbBI YUYEEHOU
JANCHUIIVIMHBI «OI1.02.9JIEKTPOHHAS TEXHUKA»

1.1. MecTro IMCUMIVIMHBI B CTPYKType OCHOBHOI mNpodecCHOHAIbHOM
o0pa3oBaTeJbHOM MPOrpamMMbl: yueOHas AUCHUIUIMHA «DJIEKTPOHHAS TEXHHUKa»
SBIIsIETCSL 00IIenpodecCHOHANbHON TUCIUIUIMHON, yCTaHABIMBAIOUICH Oa30BbIe
3HaHWS IS OCBOeHUs mnpodeccnoHambHBIX Momyied I[IM.01. Texamueckas
IKCIUTyaTamuss WHHOKOMMYHUKAIMMOHHBIX ceTeld cBsizu, [IM.02. Texawmdeckas
SKCIUTyaTanusi HMHPOKOMMYHHMKAaMOHHBIX — cucTeM, [IM.03. OO6ecnedeHue
UHPOPMAIIMOHHON 0€30MaCHOCTH HH(POKOMMYHHUKAIMOHHBIX CETed U CHUCTEM
cesizu, [IM.05. ApjanTtanuss  KOHBEPreHTHBIX  MH(GOKOMMYHUKAIMOHHBIX
TEXHOJOTHH U CUCTEM K MOTPEOHOCTAM 3aKa3yHKa.

1.2. He.ﬂb U IJIAHUPYEMBIC PE3YJIbTAThI 0OCBOCHUA THCHUIIJIUHBI:

Kon VMmenust 3Hans
ITIK, OK

OK paccuuThIBaThH TEXHUYECKUE XapaKTePUCTHKU
01,02,03, | HapaMETPLI MOJYHIPOBOJAHHKOBBIX puOOpoB u
05,09,10 DJIEKTPOHHBIX AJIEKTPOHHBIX YCTPOWCTB;

K 1.1, nprOopoB U | OCHOBBI MHKPODJIEKTPOHUKH u

12 1.4 | CKIPOHHBIX CXCM IO | yprerpanbHble CXEMBI.
- "' | 3aJaHHBIM yYCJIIOBUSIM,;
1.5, 1.7,

COCTaBJIATh u
1.8, 2.2, | quarnoctupoBath
3.3, 5.2,|cxemMpl BIEKTPOHHBIX
5.3 YCTPOMCTB;
paboratb co
CIIPABOYHOMU
JIATEPATYPOHU.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIUILINHBI
2.1. O0bem yuyeOHOM AUCHMILNIMHBI U BHAbI Y4e0HO padoThl

. Oo0bem
Bup yueOHoI padoThI
4acoB
O0bemM y4yeOHO TUCHUIIIUHBI 104
CamocrosnTe/bHas padoral 12

106nemM camocToATENbHON PaboTHl 00YUAIOIIUXCS ONpe/ensieTcss 06pa30BaTeNbHOI OpraHu3aueil B COOTBETCTBUU
¢ tpeboBanusimu ®I'OC CIIO B mpemenax oObema oOpa3oBaTENbHOW TNPOTPAaMMBI B KOJMYECTBE 4YacoB,
HEOOXOIMMOM JUI BBINIOJTHEHHUS 3aJaHWH CaMOCTOATENbHOW paboThl 00ydaromuxcs, MpeIyCMOTPEHHBIM
TEMATHYECKUM IUIAHOM H COJIepKaHHeM YIeOHON AUCIUITINHBI (MEXIHNCIUIUINHAPHOTO Kypca).




CymmapHast y4yeOHasi Harpy3ka BO B3aUMO/IeliCTBUH

C

npenojaBaTejieM 80
B TOM YHCJIC:

TEOPETHUECKOE 00yUeHUE 32
MIPaKTUYECKUE 3aHATUSI U JJaDOpaTOpHBIEC PaOOTHI 48
IIpomesxyTouHasi aTTecTanms 12




2.2. TemaTH4eCKHUil IVIAH U COAEPKAHNE YICOHOM TUCIUILINHBI

Haumenosanue Cooeprcanue  yuebnoco mamepuana u  popmot  opzanuzayuu | O0be Koabi
pazoenos u mem | 0eamenabHOCIMU 00YUaAOUUXCA M KOMIIeTeHIIUIA,
yacoB | (GopMuUpOBaAHHIO
KOTOPBIX
crnoco0cTByeT
3JIeMEeHT
NMPOrpaMMblI

1 2 3
Tema 1. | Conep:kanue yueOHOT0 MaTepuaJjia 3 OK 01,02,03,
Pusznyeckue Tema 1.1 I[IpoBOAHUKH, IHUPJIEKTPUKU, TMOIYINPOBOJHUKH; (U3HUYECKUE 2 05,09,10
OCHOBBI SIBJICHUSI, CBOWCTBA, COCTaB, KilaccudukaIus, o0JacTh IPUMEHEHHUS. MK 1.1,12, 1.4, 1.5,
3JIEKTPOHHOM CoOcTBEeHHBIE TOJMYNPOBOJHUKUA. BO3HMKHOBEHHME 3JIEKTPOIPOBOAHOCTH B 17 18 22 33
TeXHUKH COOCTBEHHBIX MOIYIPOBOHHUKAX. [IpuMecHbIe MOTyIpoBOAHUKH. CTPYKTypa U R

U 30HHBIC JHWarpamMMbl JJIEKTPOHHOTO M JBIPOYHOIO IOJIYHIPOBOIHUKOB. 5.2,53

Bnusaaue Temnepatypsl. [peidoBbiii u  auddy3HOHHBIH < TOKM B

noiynpoBoaHuke. [lonstue o nuddy3noHHON AJIMHE HOCUTENEH.

Tema 1.2 Kontaktasle sBieHusi. O0pazoBaHue U CBOMCTBA p-n Mepexoia.

VYerpoiictBo,  MexaHM3M ~— O0pa3oBaHuUs, [NPUHLMII  JECUCTBUS  HE

CUMMETPUYHOIO 3JIEKTPOHHO-IbIpoYHOro (p-n) mepexoxa. CoiicTBa p-n

Mepexo/ia B PaBHOBECHOM COCTOSIHUM, ITPU HAJIMYMU BHEIIHETO HAIMPSKEHUS.

BonbramnepHasi xapakTepUCTHKa, EMKOCTH P-n nepexona. TemmnepaTypHbie U

YaCTOTHBIE CBOMCTBA P-Nn NEpexoaa.

Camocmoamenvhas paooma 1

JlomonmHeHue KOHCMEKTa 00 OCHOBHBIX XapaKTepUCTUKAX P-N-iepexojsia B
PaBHOBECHOM COCTOSIHUM Y MPU HAIMYUHU SJIEKTPUIECKOTO OIS 10 YIeOHOU




JUTEpAType.

Tema 2.
YcrpoiicTBo,
NPUHLIMIT
AEeUCTBUSA,
OCHOBHbIE
napaMeTpbl,
XapPaKTePUCTUKHU
/| cXeMbI
BKJIIOYEHUSA
MOJIyIIPOBOJAHHKO
BbIX "
(oT03/1eKTPOHHBI
X npudopoB

Conepskanue yueOHOro MaTepuaJia

13

Tema 2.1 [TonynpoOBOJHUKOBBIE THOJIBI

OcHOBHBIC OMpeeNeHNs W KIacCH(PUKAIUS TOJYIPOBOJHUKOBBIX JHOJOB.
BreinpsimutensHbie anoibl. KpeMHUEeBbIe CTaOMINTPOHBI. BhICOKOUACTOTHBIE
nnobel. UmnynscHble quobel. Bapukanel. TyHHEnbHBIE THOIBI

Tema 2.2 bunonsipHbI€ U MOJEBBIE TPAH3UCTOPHI

Knaccudukanus, ycinoBHele rpaduyeckue 0003HAUYCHUS] TPAH3UCTOPOB.
CtpykTypa, TPUHIUI ACHCTBUS OHUIOJISPHBIX TPAH3UCTOPOB. TeEXHOIOTHS
n3roroBiieHus. CrocoObl BKJIIOYEHHUS TPAH3UCTOPOB: ¢ oOmmiei 6a3oi, ¢
o0lMM  3MUTTEPOM, C  OOIMUM  KOJUIEKTOPOM.  AHaIM3  CXEM.
Xapakrepuctuku. Ilapametrpbl. YacTtoTHble cBoiicTBa. (CpaBHHUTENbHAs
OIICHKA OWIMOJSPHBIX M TMOJEBBIX TpaH3UCTOpoB. CHcCTeMa MapKUPOBKHU
MOJIYITPOBOTHUKOBBIX MPUOOPOB.

Tema 2.3 Tupucrtopsl

Knaccuduxkanus, ycinoBHbele rpaduueckre oOo3HaueHHs. YeTwslpexcioiHas
MOJIYIPOBOJHUKOBASI CTPYKTypa M €€ 0COOEHHOCTH. CXeMbl BKIIOUYEHUS,
XapaKTEPUCTUKA M MapaMeTphl JTUOJHBIX W TPHUOJHBIX THUPHUCTOPOB.
[Ipumenenue.

Tema 2.4 ®oTOANMEKTPOHHBIC U3ITYYAIOIINE TPUOOPHI

@DOTOANEKTPOHHBIE W H3Iy4aromue npubopel. Potoauonabl. CBETOIUOMIBI.
OcOoOEHHOCTH  KOHCTPYKIIMHM, CXEMbl  BKJIIOYEHUS, XapaKTCPUCTHUKH,
napaMeTphl. DOTOTPaH3UCTOPBHI. OcobenHoctu KOHCTPYKIIUH,
XapaKTEePUCTUKH, TapaMeTpbl, YCJIOBHBIE rpaduyeckue 00O03HAUYCHUS,
MIPUMEHEHHUE. DOTOTUPUCTOPHI. OcobGenHnoctu KOHCTPYKIIHH,
XapaKTePUCTUKU, TIapaMeTphl, YCIOBHBIE TIpaduyeckue 0003HAUYEHUS,

OK 01,02,03,
05,09,10

K 1.1, 1.2, 1.4, 1.5,
1.7, 1.8, 2.2, 3.3,
5.2,5.3




IIPUMCHCHHC.

Temamuka npakmuuecKux 3aHAmMuUIL U 1a00pamopHslx padom

JlaGopaTopnas pabGora «lccrenoBanue pabOThl MOIYMPOBOIHUKOBBIX
JTMOJTOBY.

JlabopaTopuass padora «CHSTHE CTaTUYECKUX XapPaKTEPUCTUK U
OTpe/ieNIeHNE MapaMeTPOB TPAH3UCTOPOB B CXeMe ¢ 001Iei 6a30i»

JlabopaTtopnass padora «CHSATHE CTAaTUYECKUX XapaKTEpUCTHK U
OTIpeJICJICHHE MapaMeTPOB TPAH3UCTOPOB B CXEME C OOIIUM SMUTTEPOM

JlabopaTtopnass padora «CHSATHE CTAaTUYECKUX XapaKTEPUCTHK U
ONpeJIeJICHUE MAapAMETPOB MOJIEBBIX TPAH3UCTOPOB)

JlaGopaTopnasi pabGora «CHATHE XapaKTepUCTUKA M OIpPEACICHUE
1apaMeTpOB TUPHUCTOPOBY

Camocmoamenvhaa paboma
Brimicath W3 CIpaBOYHOW JHWTEpAaTypbl BCE JaHHBIC IS OJHOTO THIIA
OWMMOJIIPHOTO, ITOJICBOTO TPAH3UCTOPA, JMHUCTOPA ¥ TPHHUCTOPA.

Tema 3. OcHOBBI
MHUKPO3JIEKTPOHHU
KH: 3J1eMEHTHBI
HHTErpajbHbIX
cxeM

Conepxkanue yueOHOro MaTepuaJia

Tema 3.1 Krnaccudwukamuss WHTErpajbHBIX MHKPOCXEM M TEPMHUHBI B
MUKPODJIEKTPOHUKE

Onpenenenusa. Tepmunbl. TeXHUKO-IKOHOMHUYECKHE XaPAKTEPUCTUKH U
nokazarenu wuHTerpanbHbIx cxeM (MC). Knaccudukanmus u cucrema
0003HaYEHUH.

Tema 3.2 DneMeHTbI U KOMIIOHEHTHI THOpUIHBIX UHTErpalibHbIX cxeM (I'MC)
Ocob6ennoctu, nocromHcTtBa, Hemoctatku I'MC. OcnHoBuble wactn [HC.
Koncrpykimu  snemenroB  ['MC.  Marepuanel, npumeHseMble B
ToHKOMJIeHOUHBIX, ToJcTomuieHOUHbIX [TMMC. Kommnonentsl I'MIC. Boabmine
rubpuaHbie uurerpaibubie cxemsl (BI'HC).

OK 01,02,03,
05,09,10

K 1.1, 1.2, 1.4, 1.5,
1.7, 1.8, 2.2, 3.3,
5.2,5.3




Tema 3.3 DiieMEHThl U KOMIIOHEHTHI MOJIYNPOBOJHUKOBBIX HHTEIPAIBHBIX
cxem (ITMMC)

Marepuan IIMMC. OcoGenHoctu, aocTtoumHcTBa, Hemocratku [TMMC.
[IMMC Ha Ounonspabix cTpykTypax. [IMMC Ha cTpyKkTypax MOJIEBbIX
tpan3zuctopoB. Crtpykrypa M/II-Tpan3ucropos. IlomynpoBoAHUKOBBIE
Oosbiive uHterpaigbHbie cxemol (BUC).

Tema 3.4 OyHKIIMOHATBHAA MUKPOAJIEKTPOHUKA

OCHOBHBIE HANpaBJICHUSA Pa3BUTHUS (QYHKUUOHATBHOM MHKPO3JIEKTPOHHKHU.
OnTo3JIeKTPOHUKA. AKYCTO3JIEKTPOHUKA. MarHeTo3J1eKTPOHHUKA.
Kpuosnekrponuka. XemoTponuka. buosnexkrponuka. [Ipubopsl ¢ 3apsnoBoi
CBsA3b10. JlasIbHENIIINE Pa3BUTUSI MUKPOSJIEKTPOHUKHU.

Camocmoamenvhas paooma 2

Brimucars U3 cripaBouHOM IuTEpaTyphl Bce JaHHbIE A1 ojHOro Truna MC.

Bemonnenne pedepaTtoB 1m0  pa3BUTHIO MPUOOPOB  (PYHKIHMOHAIBHOM

MUKPO3JIEKTPOHUKH.
Tema 4. | Conepxxanue y4eOHOro MaTepuaJia 15 | OK 01,02,03,
AHaJIoroBas Tema 4.1 Ilokasatenu W XapakTEPUCTHKU AHAJIOTOBBIX JJIEKTPOHHBIX 8 05,09,10
CXeMOTEeXHHUKAa ycTpoicTB (ADY) MK 1.1,12, 1.4, 1.5,

Knaccudukainumss  aHaNIOTOBBIX  AJNEKTPOHHBIX  YCTPOHCTB 1O  UX 17 18 22 33

(GYHKIIMOHAILHOMY  HA3HAUYEHHIO M  CXEMAaTHYeCKUM  OCOOECHHOCTSIM. 5'2’ 5 é’ R

2, 5.

OCHOBHBIE TEXHUYECKHE II0KA3aTed M XapaKTepUCTHKU aHAJIOTOBBIX
DJIEKTPOHHBIX YCTPOUCTB.

Tema 4.2 Ycunurenu: OCHOBHBIE KacKabl yCHIINTENEN

Knaccudpukanuss ycunureneil mo ux (yHKIUOHAILHOMY Ha3HAUEHUIO U
CXEMaTU4YEeCKUM OCOOCHHOCTSAM. (OCHOBHBIE TEXHHYECKHE MOKA3aTeIH
ycunutenaehd. Pexumbl  pabOThl  yCWIMTENBHBIX KAacKaJoB. Y CHINUTENU




ITIOCTOAHHOTI'O TOKA C Hp606p8,30BaHI/I€M. H36I/IpaT€JIBHI>I€ YCUIIUTCIIN.

Tema 4.3 OOpaTHas CBS3b U €€ BIUSHUE HA XapaKTEPUCTUKH YCTPOUCTBA
OOpatHast cBsi3b. Bunbl oOpaTtHOW cBs3u. BrausiHue oOpaTHOM CBsi3W Ha
XapaKTEPUCTUKH YCTPOUCTBA.

Tema 4.4 OOecniedeHne cTaOWIM3alUA PEXUMa pabOTHI TPAH3UCTOpPA IO
NOCTOSIHHOMY M MIEPEMEHHOMY TOKY. DKBHBAJICHTHBIE CXeMbl ADY

CrocoObl moAauyud HamNpsHKEHUs CMelleHuss Ha 0a3y, 3aTBop. BuusHue
TEMIIEpaTypbl Ha TMOJOKEHHE HCXOAHOM padodyell TOYKM U CHOCOOBI
TEMIIepaTypHOU cTabMIM3ai. DKBUBAJIEHTHbIE cXeMbl ADY.

Tema 4.5 OnepanoHHble YCUITUTENN

NHBepTUpYIOIIME W HEWHBEPTHUPYIOIIHE BmtoueHuss OVY. Cxemsl
uHTerparopa u auddepennuatopa Ha 6aze OVY. HaterpanbHbie
koMmrapaTopbl Ha 6aze OY. Knaccuduxkanus, cucreMa 0603HauUCHUN.

Temamuka npakmuueckux 3aHAMUIL U 1a00PAMOPHBIX padom
JlaGoparopHasi pabora «/3ydeHue yCUINTENS HU3KOU 4aCTOThI»
JlaGopaTopnasi paGora «l3yueHue BIWSHUS OTpHUIIATEIBHOW OOpaTHOM
CBSI3U B YCUIIUTETIE)

Jlaboparopnass pabGora «/3ydeHue WHTETPAIBHOTO ONEPALMOHHOTO
YCUIIUTEIS»

JlabopaTtopHnasi pa6ora «3yyenue nzbuparenbHoro ycuwimresns Ha OY»
JlabGopaTtopnasi padora «l3yyeHue pelIAlONIEr0 YCHUIIUTEN Ha OCHOBE
ONEPAIMOHHBIX YCUIIUTENEH

Camocmoamenvhas paooma

CocraBiieHUE TMPUHIUIUAIBHON CXEMbl YCHUIUTENs U3 3-X KacKajoB
(mpenBapuTeNbHOTO yCUIHTENS, (Ha30MHBEPCHOTO KacKada, YCHIUTENS
MOIIIHOCTH)




Beimucate u3 CHpaBOI'IHOfI JIMTCPATYPhI BCC JAHHBIC JJIsSI ONHOT'O THUIIA oY.

Tema
HMudposbie
3JIEKTPOHHbIE
CcXeMbI

Conepskanue yueOHOro MaTepuaJia

Tema 5.1 LludpoBbie 371€KTPOHHBIE CXEMbI

TpaH3ucTOpHO-TpaH3UCTOpHAA Joruka. Cxema M aHainu3 padOThI AJIEeMEHTa
H-HE TTJI MC. Moaudukauuu TTJI MC: anementoB U-HE c noBsienHoi
Harpy304HOM  CHOCOOHOCTBIO, C OTKPBITBIM KOJUIEKTOPOM, C TpeMs
cocTostHUsAMU. VHTerpanbHblie orndeckue anemeHTsl Ha M/III-cTtpykTypax.
CxeMoTexHUKa M aHaiIu3 padboThl jornueckux snemeHToB M-HE na M-
CcTpykTypax. CXeMOTEeXHUKA U aHaJu3 paboThl Joruyeckux ementoB M-HE
Ha koMIuiemeHTapHbIx MJIII-cTpykTypax.

Tema 5.2 IlpuMeHeHHE JOTHMUYECKHX JJIEMEHTOB B AJIEKTPOTEXHUYECKUX
YCTPOMCTBAX

Mukpocxembl 0a30BBIX JIOTHYECKHX DJEMEHTOB Pa3JIMYHOM  JIOTHKHU.
[IpyuMeHEeHNE JTOTUYECKUX JIEMEHTOB B AJICKTPOTEXHUYECKUX YCTPOUCTBAX.

N

Temamuka npakmuueckux 3aHAMUIL U 1a00PAMOPHBIX padom
JlaboparopHasi pabora «/3ydeHne JJOrHYeCKUX FJIEMEHTOBY

Camocmoamenvnaa paboma
Brimicats 3 cripaBOYHOM JUTEpaTyphl Bee AaHHBIC 1A omHOTO BHjga MC
tuma TTJI, DCJI, KMOII.

OK 01,02,03,
05,09,10

K 1.1, 1.2, 1.4, 1.5,
1.7, 1.8, 2.2, 3.3,
5.2,5.3

Tema
YcrpoiicTBa
0TOOpaKeHus
uHpopMaLHHU

6.

Conepxkanue yueOHOro MaTepuaJia

Tema 6.1 YcrpoiicTBa oToOpakeHUs] HHPOPMAIIUKA HA AJIEKTPOHHO-TYYEBBIX
TpyOKax

[TpuHIMn paboThl AIEKTPOHHO-TYUYEBBIX TPYOOK C IIIEKTPOCTATUYECKUM
yIpaBJICHHEM. DJECKTPOHHO-Ty4YeBbIe TPYOKHM C MAarHUTHBIM YIIPAaBJICHHEM.
PaznoBugnoctu DJIT. Mapkuposka DJIT.

Tema 6.2 BykBeHHO-1IM(DPOBBIE HHIUKATOPHI

N

OK 01,02,03,
05,09,10

I[IK 1.1, 1.2, 1.4, 1.5,
1.7, 1.8, 2.2, 3.3,
5.2,53
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Ha3snauenne wu kinaccudukanus OyKBEHHO-IIM(PPOBBIX  HHIUKATOPOB.
CBeTOMOIHbIE UHIUKATOPBI: KOHCTPYKIIMSI, CXEMBbI, CUCTEMa 0003HAUCHU,
OCHOBHBIE THUINBl M WX [apaMeTpbl, NpuMeHeHue. [azopas3psiiHbie
UHIUKATOPBI. Kunkokpucramimueckue  MHAUKATOphl.  BakyymHbie
JIOMUHECIIEHTHBIC MHANKATOPBI. DJIEKTPOITIOMUHECIIEHTHBIE HHIUKATOPHI.

Camocmoamenvnasn paooma

CocraBieHue TaOAMIBI C yKa3aHMEM OCHOBHbIX dacteit OJJIT ¢
AIEKTPOCTATUYECKAM U MArHUTHBIM YIIPABICHUEM U UX HA3HAYCHHUI.
Brinonnenue pedepatoB no pa3iMyHbIM BUAM WHIUKATOPOB.

Tema
I'enepaTopsbi

7.

Conep:xanue y4eOHOI0 MaTepualia

Tema 7.1 KBapuesbie reHepaTOpbl CUHYCOMJANbHBIX KOJIEOaHUN
®du3nyeckre 0OCHOBBI pa0OTHI TEHEPATOPOB CUHYCOMIATBHBIX KOJIEOaHUN, UX
Ha3HAuY€HUE. YCIOBUS CaMOBO30YyXJeHUs reHeparopoB. [IpuHuum paboTs
TpaH3UCTOpHOTO  reHepatopa Tuma LC.  PasHoBMAHOCTH  CcXeM.
Agtoreneparopsl Tuna RC. PasnoBuaHocTH cxem. Ctabmim3anusi 4acTOTHI
aBTOT€HEPATOPOB.

Tema 7.2 ['eHepaTopbl TMHEHHO-U3MEHSIOIIETOCS HANIPSXKEHUS

[IpuHuun  ¢GopMUpPOBaHHMS W OCHOBHBIE  MapaMeTphl  JHUHEHHO-
W3MEHAIOMIETOCA  HANPsKEHUS. Cxembl TEHEpPaTOpOB  JIMHEHHO-
n3MeHsonierocs: HanpsikeHus. [Ipuniun paboThl.

Temamuxa npakmuueckux 3aHAMUIN U 1a060pamopHvIX padom
JlabopaTopHas padora «HccnenoBanue paboThI reHeparopa
TrApMOHMUYECKUX KOJICOAHUH Ha ONEPALMOHHOM YCHWINTENE)

Camocmoamenvhas paooma
Beinmucate w3 cnpaBo4yHOM smTeparypel Bce JgaHHble i [CH B
WHTETPaJIbHOM UCIIOJIHEHUHU.

OK 01,02,03,
05,09,10

K 1.1, 1.2, 1.4, 1.5,
1.7, 1.8, 2.2, 3.3,
5.2,5.3
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Tema 8 TunoBbie
3JIEKTPOHHbIE
yCTPOMCTBA

Coneprkanue y4eOHOr0 MaTepuaJia

Tema 8.1 DnekTpOHHBIE BBIIPSIMUTENN, TPEOOPA30BaTEIN, HHBEPTOPHI
BempsiMuteny, criaxuBaromue QUIbTPbl, CTa0MIM3aTOPbl HANPSKEHUS.
Haznauenue, npumenenue. [Ipunuunsl noctpoenus cxeM.IIpeobpas3oBarenu
HanpsbkeHus. Hasznauenuwe, npumeneHue. IIpuHIMIBI ITOCTPOCHUSA CXEM.
WNuBepropsl. Haznauenue, npumenenue. [IpuHIMIBI HOCTPOEHUS CXEM.

Tema 8.2 3amura 31€KTPOHHBIX YCTPOICTB
VYerpoiicTBa 3alMThl  AJIEKTPOHHBIX ycTpoilcTB. Haznauenue. CriocoOsl
3AINTBHI.

N

Camocmoamenvhaa paboma

Beimucate W3 CIIPpaBOYHOM JUTEPATYpPhl BCE NAHHBIE JUIA BBIIPSIMUTEICH,
(UIBTPOB U MHTETPATLHBIX CTAOMIN3aTOPOB HAMIPSKEHUS.

CocraBnenue TabJIMLbI C YKa3aHUEM TUIIOB YCTPOMCTB 3aIUThI U 00JIACTH UX
IIPUMEHEHUS.

OK 01,02,03,
05,09,10

I[IK 1.1, 1.2, 1.4, 1.5,
1.7, 1.8, 2.2, 3.3,
52,53

HpOMe)KyTO'-IHaﬂ arTrecranus

12

Bcero:

104
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3. YCJIOBHS PEAJIM3AIIMN ITIPOTPAMMBI YYEBHOM
JAACIHUIIJIMHBI «OI1.02.2JIEKTPOHHAS TEXHUKA»
3.1. Jlna peanuzanuu mporpaMMbl Y4eOHOW TUCIUTIIMHBI JTOJDKHBI OBITH
IPELYCMOTPEHBI CIEAYIOLIUE CIIEHUAIbHbIE TOMEIEHUS:
JlaGoparopusi «IJNEKTpOHHAsI TEXHHKa», OCHAIEHHAs HEOOXOIUMBIM s
pean3alyy MporpaMMbl y4eOHON JMCHUILIMHBI 000pyA0BaHUEM, MPUBEICHHBIM
B 1 6.2.1 mpuMepHO MporpaMmsl 1o JaHHOW CIELHMAIBHOCTH.

3.2. UupopmanuoHHOe oOecnieyeHre peau3aly NporpamMmMbl

Jlist  peanuzanmm  mporpaMMbl  OMOIMOTEUHBIH (HOHA 0O0pa30BaTEILHOM
OpraHM3aliy JOHKEH UMETh TeYaTHbIC W/WIN AJIEKTPOHHBIE 00pa30BaTeIbHbIe U
UHPOPMAIIMOHHBIE  PECypChl, PEKOMEHIYEeMbIX Ui  HWCIOJB30BaHUS B
0o0pa3oBaTeIbHOM MPOLECCE

3.2.1. [leyaTHbIe U3TaAHUSA

1.OnexkTpoHHas TeXHHKA : yueOHUK / M.B. ['ampniepun. — 2-¢ W3., UCIIp. W JIOT.
— M. : UJI «®OPYM» : UHOPA-M, 2017. — 352 c¢. — (IIpodeccronanbHoOe
oOpazoBanue).ISBN: 978-5-8199-0176-2

2.MunoszopoB, O. B. OcHoBbl 3nektponuku : yueOnuk s CIIO / O. B.
Munos3opoB, M. I'. IlankoB. — 5-¢ wm3a., mepepad. m gom. — M. :
NznarensctBo HOpaiit, 2016. — 407 c. — (IIpodeccronanbuoe oOpazoBaHue).
— ISBN 978-5-9916-5351-0.

3.Cokonos C.B. Dnekrponuka.-M.: 'opsuas nmunus - Tenexom,2013

4. CurHukOB, A.B. DOnEKTpOTEXHWYECKHME OCHOBBI HMCTOYHHMKOB IATAHUS:

yueOHUuK/A.B. CutaukoB.-M.: Akagemus, 2014.-240c. ISBN 978-5-7695-4610-5

3.2.2.91eKTPOHHBIE PecypChl
1. Caiit: RadioRadar: Datasheets, servicemanuals, cxembl, 3J€KTpPOHHKA,
xommoneHTol, CAIIP,CAD. Pexxum nocryma:http://www.radioradar.net
2.ITpomaniekTpoHUKAa - OIJIEKTPOHHBIE KOMIIOHEHTHL: Pexum poctyna :
http://www.promelec.ru
3.PaguoJlouMaH—3NEKTPOHHBIE CXEMBL. Pexum JIOCTyIIA:
www.rlocman.com.ru

3.2.3. JlonoiHUTEIbHbIE HCTOYHUKH

1. TopomikoB Bb.1., I'opomikoB A.b. DnekTpoHHasi TexHUKa. - M.: Akagemus,
2012. - 313 c. - ISBN 978-5-7695-8878-5.

2. Tloxotusio C. A. CripaBOYHUK TIO JIEKTPOTEXHHUKE W JIEKTpOoHUKE PocToB
H/[l; ®enunkc; 2012. - 282 c. - ISBN 978-5-222-19565-9
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4. KOHTPOJIb H OI[EHKA PE3YJIbTATOB OCBOEHHA YYEFHOH

JAUCHUITITUHBI
PesyabTarnl Kpurepuu oueHku MeToabl OLIEHKH
00y4eHus

3HaTh: [IpaBriIbHBIE U YETKHE OTBETHI | TeCcTUpOBaHUE
- TEXHUYECKHUE | HA KOHTPOJIbHBIE BOIIPOCHL; Pedepatbr, pokmansl,
XapaKTEPUCTUKU TexHuyeckass TpaMOTHOCTh U | PE3EHTALUH o
MOJYNPOBOJHUKOBBIX | YETKOCTh MOHUMAHMUS | Pa3JIMYHBIM TEMaM
pudOpOB U | ocoOeHHOCTEeH  (pm3myecKkux
AIEKTPOHHBIX MIPOIIECCOB, MIPUHIIUIIOB
YCTPOMCTB; MOCTPOCHUS u paboThI
- OCHOBBI AJNIEKTPOHHBIX ~ MPUOOPOB U
MUKPODJIEKTPOHUKUA U | YCTPOMCTB
WHTETpaibHbIE CXeMbI; | ['paMoTHOE MOHUMAHHE

TE€XHOJIOTUU M3TOTOBIICHUH

U (POBBIX MHTETPaJIbHbIX

CXEM

beictpoTa  opueHTauuMu B

cUcTeMe 0003HaueHUs

aHAJIOTOBBIX U IUPPOBBIX

WHTETPAIbHBIX CXEM
YMeTs: To4HOCTH M TPaMOTHOCTH | DKCIEpPTHAs  OLEHKA
- paccuMTHIBaTh ONpENENeHUs] M  aHalu3a | pe3yJbTaToB
napaMeTphl OCHOBHBIX napaMeTphl | AeSTEIbHOCTH
AIEKTPOHHBIX AJIEKTPOHHBIX CXEM U OLICHKHU | CTYJEHTOB IPHU 3aIlUTE
pudOPOB U paboTOCTIOCOOHOCTH nabopaTopHbBIX pabdoT,
AJIEKTPOHHBIX CXEM I10 | YCTPOWCTB AJIEKTPOHHOU | TECTUPOBAHUS,
3a/IaHHBIM YCIIOBHUSIM; TEXHUKHU; MPOBEPOYHBIX PAbOT H
- COCTaBJSITh U beicTpoTa ¥ TeXHHMYECKas | I[p. BHUAOB TEKYIIErO
JIMarHOCTUPOBATh IPAaMOTHOCTb noadopa | KOHTPOJIS,
CXEMBI 3JIEKTPOHHBIX AJIEMEHTOB ANIEKTPOHHOM | T dhepeHITPOBAHHBIN
YCTPOMCTB; ammaparypsl O  3aJaHHBIM | 3a4ET
paboTaTh CO | mapameTpam
CIIPaBOYHOM CkopocTb ~ OpHEHTALlMM B
JUTEPATYpON; pazaenax CITPABOYHOM

JUTEPATYpE
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JUISl CTICUAIBHOCTH CPEAHETO MPO(ECCUOHATIBHOTO 00pa30BaHUs

11.02.15 "MHpOKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI CBA3HU"

KBanudukarys BEITYCKHUKA: CIENHAJTHCT MO 00CTYKUBAHUIO TeJIEKOMMYHH-
Kanuu

Boponex
2019



Ienb ¢honoa ouenounwvix cpeocme. O1ieHOUHbBIE CPENCTBA MPEIHAZHAYEHBI
JUTSL KOHTPOJISI U OLIEHKH 00pa30BaTENbHbBIX TOCTHKEHUIN 00yUYaromnxcs, OCBOUB-
X MpOorpaMMy Y4eOHON TUCHUIUIMHBI «3JIEKTPOHHAS TeXHHUKay. [lepedennb Bu-
JIOB OLICHOYHBIX CPEJICTB COOTBETCTBYET Paboueil mporpaMme TMCUUILITUHBI.

@DOHO OUEHOUHBIX CPedCcmE 6KIoUaenm KOHTPOJbHBIC MaTephaibl s
IPOBEICHUS TEKYIIET0 KOHTPOJIS B JOPME TECTOBBIX 3aJIJaHUM 110 Pa3JienaM JIHc-
UIUTAHBI, WHAWBHUYaJbHBIX 3aJaHUN NP BBIMOJIHEHUH ITUKJIA JIA0OPATOPHBIX
paboT ¥ MPOMEKYTOYHOM aTTecTauy B (hOpMe BOMIPOCOB ¥ 33a7aHUi (MOTYT OBIThH
3aJlaHbl KaK B popMe OmiieTa, Tak U 9K3aMECHAIIMOHHOTO TECTa) K SK3aMCHY.

Cmpykmypa u codepicanue 3a0anuii - 3371aHusi pa3paboTaHbl B COOTBET-
CTBUU C paboyeil mporpaMMoi AUCIMIUIUHBI «3JIEKTPOHHAS TEXHUKAY.



1. [TacopT oHIA OIIEHOYHBIX CPEICTB

PCBYJ'ILTaTOM OCBOCHMHA y‘I€6HOﬁ AUCHUIUIMHBL ABJIAIOTCA IIPCAYCMOTPCHHBIC

®I'OC no cnennaabHOCTH YMEHUS U 3HAHUS, HAllpaBlIeHHbIE HA () OPMUPOBAHHE OOIINX

U TIpo(eCCUOHATFHBIX KOMIIETCHIIUH.

Tabmumna 1

Kon
KOMIIE-

I

TEHIUNA

ConepxaHne KOMIIETCH-
JA05 051

[TnanupyemMble pe3ynbTaThl 00yUeHUS

HanmenoBanue
OLIEHOYHOTO
cpencTBa

OK 01

Br10upath CriocoOb!I penreHus
3amad IpoQecCHOHANBHON

e TeEHOCTH,
MIPUMEHUTENIBHO K Pa3INYHbIM
KOHTEKCTaM

YMeHusi: pacrio3HaBaTh 3aJady W/HIM MpodieMy B
MPO(ECCHOHATHPHOM W/WIIA COIMAIBHOM KOHTEKCTE,
QHATM3HPOBATH 331ady W/WIM NpoOJeMy M BBHIIEIATH
€€ COCTaBHBIC YacTH; ONpPENCISATh ITAlbl PELICHUS
3a1ay;  BBIIBIATE M 3(QEKTHBHO  UCKATh
MHPOPMAIIUIO, HEOOXOAMMYIO JUIsl PELICHHS 3aadd
1/vd TIPOOJIeMBI;

COCTAaBUTH IIJIaH Z[eflCTBHH; OIIpEACIUTh HeO6XOZLI/IMbIe
pecypesl;

BIaJCTh  aKTyalbHBIMH  MeTOOaMu  paboTel B
npo(hecCHOHAIBHON M CMEKHBIX cepax; peaan3oBaTh
COCTaBIICHHBI IUTaH; OLCHMBAaTb peE3yJbTaT |
MOCIIEICTBHS CBOUX JEUCTBUI (CAMOCTOSITENIBHO HIIU €
OMOIIBEO HACTABHUKA)

TecT no Bonpo-
cam pazjena

T CITUTUTHHBI
3ajaHue Ha BEI-
MOJIHCHUE WH]U-
BUTyaJIbHOTO Ba-
puaHTa Jabopa-
TOPHOM PabOThI

3HAHUSA:  aKTyalbHBI  TPO(PECCHOHANBHBIA U
COI[MANBHBI KOHTEKCT, B KOTOPOM HPUXOIHUTCS
[paboTaTh 1 )KUTh; OCHOBHBIC HCTOYHUKH HH(POPMAIIUU
W pecypchl JUIA pelIeHHs 3aiady U MpodieM B
MpoQecCHOHANIBLHOM H/WIIN COLMATLHOM KOHTEKCTE;
QJITOPUTMBI BBIIIOJHEHHS paboT B npodeccroHabHO
M CMEXHBIX O00JacTsX; MeTonsl  paboThl B
npodeccHoHalIbHOM U CMEXKHBIX cepax; CTPYKTYpY|
[UlaHa U peIleHMsl 334ad; IOPSIOK  OLEHKH|
PE3YJIBTaTOB peUIeHus 3amad  MpoQecCHOHATBHON
eI TeTbHOCTH

OK 02

OCyIIECTBIATD IIOUCK, aHAIU3
W MHTEPIIPETAIHIO
nHpopMmannu, He00X0IUMOit
IS BBITIOJTHEHUS 33124
poeCCHOHATBHOMI

e TeTbHOCTH

'YMeHusi: onpeaeaTh 3aJa4n JUTs IOUcKa HHpopMa-
[I11; OIPENIENIATh HEOOXOAUMbIE HCTOUYHUKH HHPOP-
Mallii; TUIAHKPOBATh MPOLIECC MMOUCKA; CTPYKTYPHPO-
BaThb I10JIy4aeMyto HH(OPMAILIUIO; BBIIEISATh Hanboee
3HAYUMOE B NiepeyHe UH(OPMALMH; OLIEHUBATh NpaK-
THYECKYIO 3HAYNMOCTb PE3yJIbTaTOB IMOKCKa; 0(hOpPM-
VISITh pe3yJIbTaThl IOUCKA

3HaHUS: HOMEHKIIATypa HH(POPMALIMOHHBIX HCTOYHH-
KOB ITPUMEHSIEMBIX B ITPO(ECCHOHANBHOH JIeSITeIbHO-
CTH; TIPHUEMBI CTPYKTypUpoBaHus HH(popmanum; Ghop-
MaT opopMIICHNS PE3yIBTATOB MONCKA HHPOPMAIINU




OK 03

[TnanupoBats u
[peaN30BBIBATH COOCTBEHHOE
npodeccrnoHabHOE U
ITMIHOCTHOE pa3BHUTHE.

YMeHHusl: OIpeAensITh aKTyadbHOCTb HOPMATUBHO-
[MpaBOBOW NOKYMEHTAIMH B TPO(HECCHOHATLHOMN Jes-
TeTBHOCTH; IPUMEHSTH COBPEMEHHYIO HAy4YHYIO TIPO-
(heCCHOHANBHYIO TEPMHUHOJIOTHIO; OTIPENENATh M BBI-
CTpamBaTh TPACKTOPHUHU NMPO(HECCHOHATHFHOTO Pa3BUTHSA
1 caM0o00pa3oBaHUs

3HaHUA: coIepKAHHE AaKTyalbHOH HOPMATHUBHO-
MPaBOBOIl JOKYMEHTAllW¥; COBPEMCHHAs Hay4yHas U
npodecCHOHANbHAS ~ TEPMUHOJIOTHS;  BO3MOJKHBIC
TPAeKTOPHU  NPO(ECCHOHATBEHOTO  PasBUTHA |
caM0o00pa3oBaHMs

OK 05

OCyIIecTBIATh YCTHYIO U
MICEMEHHYIO0 KOMMYHHKAIUIO
Ha TOCYIapCTBEHHOM S3BIKE C
ly4eToM 0COOCHHOCTEH CoLu-
QIILHOTO U KYJIBTYPHOT'O KOH-
TeKCTa.

YMeHusi: TPaMOTHO W3JaraTb CBOM MBICIH U
0OpPMIATE  JOKYMEHTBHI MO MPOECCUOHATBHON
TeMaTUKE Ha TOCYJapCTBEHHOM S3bIKE, MPOSIBISTH
TOJICPAHTHOCTB B pab04YeM KOJUICKTHUBE

3aaHue Ha BbI-
[OJIHEHUE WH]U-
BUTyaJTbHOTO Ba-
puanTa jgabopa-

3HAHMA: OCOOCHHOCTH COIMANBHOTO M KYJIBTYPHOTO
KOHTEKCTa; MpaBwia O(GOpMIICHHS IOKyMEHTOB ¥
MTOCTPOCHHS YCTHBIX COOOIIEHHUH.

TOPHOI pabOThI

OK 09

Vcnonp30BaTh HHGOPMAIIMOH-
HbIE TEXHOJIOTUH B IPOecCHo-
HAITBHOM AEATeIbHOCTH

YMeHusl: TNPUMCEHATh CPEACTBA HHGOPMAIIMOHHBIX
TEXHOJIOTHI JUIsl PEIICHHUS IPOPESCCUOHANBHBIX 37134,
HMCII0Ib30BaTh COBPEMEHHOE MPOrPaMMHOC
oOecrieueHne

3amaHue Ha BLI-
[MOJIHEHUE WHIN-
BUTyaJIbHOTO Ba-

3HAHMSI: COBPEMEHHBIE CPEACTBA W YCTPOICTBA
nHpopMaTH3alMK; TOPANOK WX NPUMEHEHHS W
MporpaMMHOE obOecredeHne B MNpodeccHoHaNbHON
NeATeTbHOCTH

puaHTa Jadbopa-
TOPHOM PabOThI

OK 10

[osp30BaThCs podeccro-
HaJIbHOU JOKyMEHTaIel Ha
TOCYIapCTBEHHOM W HHOCTpaH-
HOM SI3BIKE

YMeHusi: TOHUMATh OO  CMBICT  YETKO
MIPOU3HECCHHBIX BBICKA3hIBAHUI Ha W3BECTHHIC TEMBI
(mpodeccroHanpHBIe U OBITOBBIC), IOHUMATh TEKCTHI
Ha 0a30BbIe TPOQECCHOHAIbHBIE TEMbI; YUaCTBOBATH B
anorax Ha 3HaKOMbIe O0IIKMe U TPOQecCHOHANTbHbIE
TEMbI; CTPOUTH MPOCThIE BBHICKAa3bIBAHUS O cebe U O
cBOeil TpodeccHOHANBLHON JEesTeNIbHOCTH, KpPaTKO
00OCHOBBIBATh U OOBICHUTH CBOH JCHCTBUS (TEKYIIUE
W I[UIaHUpYyeMbIe); IHCaTh IMPOCThIE  CBSI3HBIC
COOOImICHNST HA 3HAKOMBIE IWIH HHTEPECYOIIUE
po¢eCCHOHATBHBIC TEMBI

3agaHue Ha BbI-
[OJTHEHNUE VH]U-
BUIyaJIbHOTO Ba-
puaHTa abopa-
TOPHOI pabOTHI

3HAHMS: NPABHIA MOCTPOCHUS MPOCTHIX U CIOMKHBIX|
MpeanoxeHuii  Ha  NpO(EeCCHOHANbHBIE  TEMBI,
OCHOBHEIC 00IIEYOTPEONTEIBHBIC IITaroibl (OBITOBAs
u  mpodeccHOHaNbHAs — JIGKCHKA);  JIEKCHYECKUH
MUHHMYM, OTHOCSIIHMUCS K ONHCAHUIO MPEIMETOB,
CpE/ICTB i MPOIIECCOB npodeCcCHOHATBHOM
IEeATEeILHOCTH; 0COOEHHOCTH MIPOU3HOIICHUS;
OpaBujia  YTCHHS  TEKCTOB  NPOQEeCCHOHATBHOM
HAIPABJICHHOCTH

K 1.1

BBINOIHAT MOHTX H
HACTPOUKY ceTeil MPOBOJHOrO
1 OeCIIPOBOIHOTO a0OHEHT-
CKOTO JIOCTYIa B COOTBETCTBHU
C IeHCTBYIOIIMMH OTpacie-
BBIMHU CTaHIAPTAMH

YMmeHnusi:

- TOIKJIIOYATh aKTHBHOE 000PYIOBAaHKE K TOYKAM JI0-
CTyma;

- yCTaHABJIMBATh TOUKHU joctyna Wi-Fi;

- OCYILIECTBIISATh YCTaHOBKY o0opynoBanus u [10, nep-
BHYHYIO0 WHCTAJULAIHMIO, HACTPOUKY, NHATHOCTHKY U
MOHHTOPHHT Pa0OTOCIIOCOOHOCTH 000PYJOBAaHUS IIIU-
[POKOIIOJIOCHOTO MPOBOJHOTO M OECIPOBOJHOTO a00-

HCHTCKOI'O 10CTYyIa,

3agaHue Ha BLI-
MOJTHCHNE WHTH-
BUIyaJIbHOTO Ba-
puaHTa n1abopa-
TOPHOU pabOTHI




- ICTaJIbHO aHAIM3UPOBATh CHIELU(HUKALK HHTEp(EH-
COB JIOCTYIIA.

3uanus:

- COBPEMCHHBIE TEXHOJIOTHH, UCIIOJIb3YEMbIE JUIs pas-
BUTHSI IPOBOJTHBIX M OECIIPOBOJHBIX CETEH JI0CTYIa;

- IIPUHIIUITBI OPTaHU3ALUH 1 0COOCHHOCTH IIOCTPOCHHUS]
cereil mpoBoaHOro adoneHrckoro gocryma: T¢OI,
ISDN, xDSL, FTTx Texxonornu, aOOHEHTCKHH I0-
cTyn Ha 0aze TexHoiormum PON, JOKambHBIX ceTei
LAN;

- IPUHITAIIEI IOCTPOSHHS CHCTEM OecipoBOAHOTO ab0-
HEHTCKOTO JocTymna u pagnogoctyma Wi-Fi, WIMAX,
CIyTHHKOBBIE cHcTeMBl VSAT, COTOBBIE CHCTEME]
CDMA, GSM, DAMPS;

- METOIbI COCTaBJICHHS crielnpuKannii 1ist uHTepdei-
coB gocrtymna V5;

- NPUHIUIIBI TOCTPOCHUSA CTPYKTYPHUPOBAHHBIX MEJ-
HBIX U BOJIOKOHHO-OIITHYECKNX KaOEIbHBIX CHCTECM,

- MHCTPYKIIMIO 110 SKCILTyaTalluK TOUEK J0CTYIIa;

- METO/IbI TIOAKIIIOUCHHMS TOUCK JIOCTYIA.

K 1.2

BBINOIHATE MOHTAX, JEMOH-
Ta)X U TEXHIYECKOE 00CITYKH-
BaHUE Kabesei CBA3M U OKO-
HEYHBIX CTPYKTYPHUPOBAHHBIX
KaOeIbHBIX YCTPOHCTB B COOT-
BETCTBHH C JICHCTBYIOIIUMHU
OTpacieBBIMU CTAaHIAPTAMHU

YMeHus:

- OCYIIECTBIIATH BBIOOP MapKH WM THMA KaOels B COOT-
BETCTBUM C IMPOEKTOM U HCXOIS U3 YCIOBHUH MpO-
KJIAJKA CTPYKTYPHPOBAaHHBIX KaOEIHHBIX CHCTEM Ce-
Tel IHUPOKOIOIOCHOTO JOCTYIIa,

- IPOM3BOANTH KOMMYTAIHIO CETEBOTO 000PY10BaHUS
1 pabOYMX CTAHIMI B COOTBETCTBUU C 33J]aHHOH TOIIO-,
ITOTHei;

- 0(hOpMIISITH TEXHUUYECKYIO TOKYMEHTALUIO, 3aIloJi-
HATh COOTBETCTBYIOIIKME (OpMBI (HOPMYIIApHI, Mac-
[opTa, OTIEPATUBHBIC KypHAJIBI U T.I1.).

3agaHue Ha BbI-
[OJIHEHUE WH]U-
BU/TyaJbHOTO Ba-
puaHnTa jgabopa-
TOPHOI pabOThI

SHaHus:

- KPUTEPUH B TEXHIMUYECKUE TPEOOBAHMS K KOMITOHEH-
TaM KaOeJIbHOI ceTH;

- pasnuyHbIle BUABI KabOeiel, KiacCH(pUKAINI0, KOH-
CTPYKTHBHBIC OCOOCHHOCTH, UX TEXHHICCKHE XapaKTe-
[PUCTHKH;

- TEXHHYECKHE TpeOOBaHUs, PeIbsIBIIEMbIe K Kabe-
NISIM CBSI3M, MPUMEHSIEMBIM Ha CETSAX JIOCTYIa, TOPOJI-
CKHUX, PETUOHAIBHBIX, TPAHCKOHTUHEHTAIBHBIX CETAX
CBSI3H;

- TEXHOJOTHYECKHE OCOOEHHOCTH CTPOUTEIHCTBA
HATPAaBIISIONUX CUCTEM DJIEKTPOCBS3H IPH MPOKIIAIKE
KaOelnell cBsi3M B KaOGNbHOW KaHAIHM3allWH, B TPYHTE,
TOJIBECKE Ha OIIOpax;

- KaTreropuu kabejei I CTPYKTYpHUPOBAHHBIX Ka-
0ETHHBIX CHCTEM U Pa3bEMOB B COOTBETCTBHH C TPeOO-
BaHUSIMH CKOPOCTH H 3aIUTAHUPOBAHHOTO HCIIOIH30Ba-
HUSI, NX IPUMEHECHHE, BIUSHNE Ha PA3IIUNYHBIC aCTICKTHI
CETH CTaHAapTaM;

- mapaMeTphl Tepeadd MEIHBIX M ONTHYECKHUX
HAIPABJISIONINX CHCTEM;

OCHOBHBIE TIepeaTovYHble XapakTepucTuku OB u He-
nmuHEHHBIE 2PGEKTH B ONTHYESCKUX JIMHUSAX CBSI3U;
[paBUIIa MPOKJIATKA METHBIX KaOeIbHBIX IUHUHI U BO-
UIOKOHHO-OITHYECKUX KalOelell B 3MaHUAX U IIOMELIE-
HusX nonb3oBatens (HamwonanbHbll ctangapt PO

'OCT P 53245-2008 ot 25 nexadpst 2008 r. N 786-cT);




- IPUHLIIBI 3aIUTHI COOPY>KEHNH CBSI3M OT B3aUMHBIX|
1 BHEUIHWX BIMSHUM, OT KOPPO3UM M METOABI HX|
YMEHBIICHNUS;

- CIIOCOOBI M YCTPOICTBA 3aIUTHI U 3a3eMIICHHS HHPO-
KOMMYHUKAIIMOHHBIX IIETICH 1 000pynOBaHNS;

- TpcOOBaHMUA K TEICKOMMYHHKAIMOHHBIM ITOMEIIIe-
HUSIM, KOTOPBIE HCIOJNB3YIOTCA Ha OOBEKTE MPH MO-
ctpoenuu CKC;

- MPUHIMNBI TOCTPOCHUSI a0OHEHTCKHUX, BOJIOKOHHO-
ONITHYECKUX CeTel B 31aHMsIX U opucax

IIK 1.4

OcyIecTBIsATh TEKyIee 00-

CITy’)KUBaHUE 000PYIOBaAHHS

MYJIbTUCEPBHUCHBIX CETEH J10-
cTymna

YMeHus:

- pa3pabaTbIBaTh MPOEKT MYJIbTUCEPBHCHON CETH J0-
CTyIIa C PEI0CTaBICHUEM YCIIYT CBS3H;

- COCTaBJIATh ANbTEPHATUBHBIE CLICHAPUU MOJCPHU3A-
LU CEeTEeH JOCTyMa, CHOCOOHBIX MOIACPKUBATh MYJIb-
THCEPBHUCHOE OOCITYKIBAHHUE;

- o0ecTieYnBaTh XpaHEHHE W 3aIIUTy MEIHBIX U BOJO-
KOHHO-ONTHYECKNX Kabesel npu XpaHeHNH;

- HHCTICKTHPOBATh M YHCTUTH YCTAaHOBJICHHBIC KaOeIb-
HBIC COCAMHCHHS U WCHPABJIATH UX B CIy4ae HEoOX0-
TUMOCTH,

- OmpeneisTh, OOHApyXXHBaTh, AMATHOCTHPOBATH U
YCTpaHATh CHUCTEMHBIC HCUCIIPABHOCTU B CCTAX HO-
CTyIla, B TOM YUCJIC HIUPOKOIIOJOCHBIX]

- OCYILECTBIISITH TEXHUUECKOE OOCITyKHBaHHE 000pY-
TOBaHUS CEeTeH MYIBTHCEPBICHOTO JOCTYTIA.

3ajaHue Ha BEI-
[MOJIHEHUE WH]U-
BU/TyaJIbHOTO Ba-
puanTa nabopa-
TOPHOM PabOTHI

3HaHus:

- NPUHLOUIBI TOCTPOSHHUS CETEH MYIbTHCEPBHCHOTO
noctyma;

- IIOCTPOCHHE TEXHOJOTHH MOCTyma, MOJAEpPKHUBAIO-
OMX MYyIbTHCEpPBUCHOE oOcmyxuBanue TriplePlay
Services, Quad Play Services;

- METOJOJIOTHIO TMPOEKTHPOBAHUSI MYJIbTHCEPBUCHBIX
ceTell JoCTyIa;

- METO/Ibl U OCHOBHBIC IPUEMBI YCTPaHEHHsI HEHCITPaB-
HOCTEH B KaOENbHBIX CUCTEMAaX, aBapHIHO-BOCCTAHO-
BUTEIIBHBIX PadOT;

- Kiaccu(UKanMoo, KOHCTPYKTHBHOE HCIIOJHEHHE,
Ha3HAa4YeHHE, BBINIONHSAEMbIe (YHKIMH, YCTPOMCTBO,
[IPUHINI 1eHCTBUSL, 001aCTH MPUMEHEHUS 000PyI0Ba-
HUSI CETEBOTO M MEKCETEBOTO B3aMMOAEHCTBUS ceTel]
MYJIBTHCEPBHCHOTO JJOCTYTIA;

- paboTy CETEeBBIX MPOTOKOJIOB B CETSIX MYJIHTHCEPBHC-
HBIX CETSIX JIOCTYNa.
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I[IK' 1.5

BEITIOTHATS MOHTAXK H TIEPBHAY-
HYI0 WHCTAJUISAIUIO KOMIIBIO-
TEPHBIX CETEeH B COOTBETCTBUH
C IeMCTBYIOLIMMH OTpace-
BEIMH CTaHJapTaMHU

Ymenus:

- IPOEKTUPOBATh CTPYKTYPUPOBAaHHBIE METHBIE M BO-
IMTOKOHHO-ONTHYECKHE KaOelIbHbIE CETH;

- BBITIOJIHATH MOHTaX M JEMOHTa)XX MACCHBHBIX M aK-
TUBHBIX AJIEMEHTOB CTPYKTYPHPOBAHHBIX MEIHBIX Ka-
0ETIHHBIX U BOJIOKOHHO-ONTUYECKUX CUCTEM:

- IPOKJIa/IBIBATh KaOEJIH B MOMEIIECHHUSX U CTOHKAX,
MPOTATHBATh Kaben 1o TpyOaM U MarucTpaisim,
YKJIa/IbIBATh KaOEIH B JIOTKH, CIIAHCHI;

- IPOM3BOJIUTH PACIIMBKY KaOeJlsi Ha Kpocce, B pacipe-
JIeTTMTENIbHBIX MIKa(ax;

- IPOM3BOJUTH PACIIUBKY MaT4-NaHENeH, pa3beMoB,
[PO3ETOK B CTPYKTYPHPOBAaHHBIX KaOCIBHBIX CHCTEMAX;
- pa3zemnbIBaTh KOAKCHANbHBIE KaOeln, MHOTOIIapHEIE
BUTHIE [1aphl, BUTBIE IIapbl BCEX CTaHAAPTOB X TP;

- OCYIIECTBISTH MOHTa)X KOHHEKTOPOB PA3IUYIHOTO
tuna s Butor mapsl (IDC) Trma MOAYITBHBIX PKEKOB

3amaHue Ha BLI-
MOJTHEHNE WHTH-
BUIyaJIbHOTO Ba-
puaHTa n1abopa-
TOPHOU pabOTHI

RJ45u RJ 11 (U/UTP, SF/UTP, S/FTP);




- yCTaHaBJIMBATh TEJICKOMMYHHKALMOHHBIE PO3ETKH,
poseTku trma RJ45, RJ11 (Cat.5e, Cat.6);

BBINOJHATh YCTAHOBKY MH(OKOMMYHHKAIIHOHHBIX
CTOEK, yCTAHOBKY 000pyI0BaHHS B KOMMYTAaIlHOHHBIH
mad;

- YCTaHaBIMBAaTh KaOEIbHBIC paclpenenuTenn (KoM-
MyTallMOHHBIE TAHETH U KOPOOKHU; KPOCCOBBIE ITAHENN
1 KOPOOKH);

- yCTaHABJIMBATb MaT4-IIaHEIH, CIUIalCHI;

- MOJrOTaBIMBATH BOJIOKOHHO-ONITHYECKUH Kabelb K|
MOHTaXY;

- [I0JIrOTABJIMBAaTh KOHIBI ONTHYECKOro Kabess K mo-
CJI/IyIOLIEMY CPAIIUBAHUIO ONITUYECKUX BOJIOKOH;

- CpaIMBaTh BOJIOKOHHO-ONTHYECKHE KaOCeII MEXaHH-
YECKUM CIIOCOOOM M CIT0cOOOM CBapKH;

- YCTaHaBJIMBATh BOJOKOHHO-ONTHYIECKUE KaOEIbHBIC
COSIMHMUTEIH [UIl TEPMUHUPOBAHNUS (COSANHEHUS) Ka-
Oeneii;

- OPraHNU30BbIBATh TOUKHU BBOJA MEAHBIX M ONITHYECKHX|
KaOesiel B 3/JaHHE;

- IPOM3BOJIUTH BBOJ| ONITUUECKHX Kabenel B Mydry;

- BOCCTaHABJIMBATh TEPMETHYHOCTH 000JIOUKH Kabers;
- YyCTaHABJIMBATh ONTHYECKUE MY(DTHI M IIUTKH;

- 3a3eMJISITh Kabenu, 000py0BaHUE U - TEIEKOMMYHH-
KaI[MOHHBIE IIKa(bl CTPYKTYPHPOBAHHBIX KaOEIBHBIX|
CHCTEM;

- BEIOMPATh COOTBETCTBYIOLIEE M3MEPHUTEIBHOE U Te-
CTOBOE 000pYyJIOBaHKE IS MEAHBIX U ONTHIECKUX Ka-
Oeneii;

- IPOM3BOANTH TECTUPOBAHKE U U3MEPEHHS MEIHBIX U
BOJIOKOHHO-ONITHYECKUX KaOEJbHBIX CUCTEM MpH I0-
MOIIM pa3pelIeHHbIX MPOU3BOANUTENIEM KaOeIbHBIX Te-
CTEpOB U NPUOOPOB U aHATU3UPOBATH ITOJyYECHHBIE pe-
3YJIBTATHI;

- aHAJIM3UPOBATh PE3YJIbTAThl MOHHTOPHMHIA M yCTa-
HaBJIMBATh X COOTBETCTBHE JACHCTBYIOLIMM OTpacie-
BEIM CTaHJIApTaM;

- [IPOM3BOANTH IIOJIEBBIE HCIIBITAaHMS KaOeJbHOH cu-
CTEMBl Ha OCHOBE BHUTOH Iapbl MEIHBIX MPOBOJHUKOB
C BOJHOBBIM corpoTtusieHueM 100 OMm, npou3BoaUTh
M3MEpEeHUs] Ha MAacCUBHBIX onTHueckux ceTsx PON:
BEJIMUMHBI 3aTyXaHUI CBApPHBIX COEIUHEHHH W BOJIO-
KOH, pabouell IIMHBI U KO3 PHUIUEHTa TPEIIOMIICHHS
BOJIOKHA;

- BBINOJHATH JOKYMEHTHpPOBaHHE KaOeIpHOH Mpo-
BOJIKH: MapKH Kabesiel, MapKUpPOBKY Y4acTKOB Kabelrs,
TENIeKOMMYTALMOHHBIX [Ka(oB, CTOEK, NaHeleil u
THE3I, )KWII, MOJLyJIel B Kpocce, mKadax, Mmydre;

- COCTABIISITh CXEMBI CPAIIMBAHUS KU Kabems st 6o-
ee IpocToil Oyayme pecTpyKTypH3aIiH;

- OCYIIECTBIISITh JOKYMEHTUPOBAHHE AIAPATHBIX JaH-
HBIX, PE3yJIbTATOB TECTUPOBAHUS M N3MEPEHNH JTMHUH
CBSI3M M NpOOJIeM, BO3HHKAIONIMX B KaOEIbHOW IIpo-
BOJTIKE

3HaHusA:

- MIPUHIUIBI TOCTPOEHUs, 0a30BbIe TEXHOJOTHH, Xa-
[PAaKTEepUCTHKH U (PYHKIIMOHUPOBAHNE KOMITBIOTEPHBIX
CEeTeH, TONOJOrMYECKUE MOJEIHU, CETEBbIE IPUIIONKE-
Husi HTEpHET,

- TUIIBI OKOHEYHBIX KaOEIbHBIX YCTPONCTB;

- Ha3HAa4YeHHUEe, IPUHIUIIEI TOCTPOEHHMsI, 00IaCTh NpH-
MEHEHHsl TOPU30HTANbHON M MarucTpaJbHOU MOACH-
CTEM CTPYKTYPHPOBAHHBIX KaOEIBbHBIX CUCTEM;
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- IIpaBMJIa MIPOCKTHPOBAHUS TOPU3OHTAILHON M Maru-
CTPAJIbHOW CHCTEMBI Pa3BOAKH KaOCIBHBIX CHCTEM;

- TOIOJIOTUM BHYTPEHHEH M BHEIIHEH MarucTpajid B
3IAHIISIX;

- Ha3HAYCHHE U COCTaB KOMMYTAIIHOHHOTO 000PYHOBa-
HUS CTPYKTYPHUPOBAHHBIX KaOCIBHBIX CHCTEM;

- Ha3HAUCHHE MAaTepHajoB W HWHCTPYMEHTOB, KOH-
CTPYKLIMIO MHCTPYMEHTa U 000pYyAOBaHUS, UCIIOIb3Y-
€MBIX TP MOHTAXKE COTJIACHO MIPUMEHAEMO TEXHOJIO-
THH;

- IpaBUJIa MOHTA)ka aKTHUBHBIX U MACCUBHBIX JJIEMEH-
TOB CTPYKTYPHUPOBAHHBIX KaOEIbHBIX CHCTEM;

- METOJUKY ITOJI'OTOBKH METHOTO M ONTHYECKOTO Ka-
0eTsl K MOHTaXY;

- BO3MO)KHBIE CXEMBI MOHTa)ka U JEMOHTaXa MEIHOTO
kabems: EIA/ TIA-568A, EIA/TIA-568B, Cross-Over;
ONITHYECKHE WHTEepQEHchl i 000pyHOBaHHUS M CH-
CTEM, CBSI3aHHBIX C TEXHOJIOTHEH;

- TpeOOBaHIS, TIPEABSIBISIEMbIE TIPH MIPOKITAIKE H MOH-
Ta)ke BOJJOKOHHO-ONTHYeCKuX JUHUAX cBsizu (BOJIC);
- IpaBHJIa TIPOKJIAIKH KabeJs, pacliiBKU, TEPMUHHPO-
BaHUsS Pa3IMYHOrO Kabenis K 000pYyIOBaHHUIO, PO3ET-
KaM, pa3beMam;

CIIOCOOBI CpalllMBaHUs Kabesael, MeIHbIX TPOBOJIOB U
ONITUYECKUX BOJIOKOH U CTPYKTYPHPOBAaHHBIX CH-
CTEM;

- METOIWKY MOHTa)Ka M JEMOHTa)ka MarucCTPalbHBIX|
ONITHYECKUX KaOemneit:

- IOCJIeIOBATEIEHOCTD Pa3AeIKi ONITHIECKUX Kabee
[Pa3THMIHBIX THIIOB;

- cl0coOBI BOCCTAHOBJICHUS TEPMETHYHOCTH 000JIOYKH
KabeJs;

- BUJIBI U KOHCTPYKIMIO MY(T;

- METOJIMKY MOHTa)a, ICMOHTa)Ka U peMOHTa My(T;

- Ha3HaYCHUE, NPAKTHYECKOE MPUMEHEHHE, KOHCTPYK-
L0 M IPUHIKIBI pAaOOTHI M3MEPUTEIBHBIX TIPHOOPOB
1 TECTOBOTO 000PYIOBaHHUS;

- OpTraHU3aIMI0 U3MEpPEHUI P MOHTaXXE W cIade B
pkcmTyatauuio B akciuryatanuio BOJIC: koHTposib-
HBIX ¥ TPUEMHO-CIATOYHBIX HCIBITAHUN Ha JIMHUSIX
CBSI3U;

- METOJIMKY TECTHPOBAHUS KAaOEIMbHBIX CHCTEM: COENIU-
HEHUii, paboYnx XapaKTEePUCTHK, PUEMOYHOE TECTHU-
[pOoBaHHe.

[TpOW3BOAUTE aIMUHUCTPUPO-
BaHHE CETEBOT0 000PYAOBaHUA

YMeHusi:

- OCYIIECTBIIATH KOH(DUTYPUPOBAHHE CETEH TOCTYIIA;

- OCYIIECTBIISITh HACTPOUKY aJpecaliii U TOMOJOTHH
ceTelt JocTyrma.

3aganue Ha BEI-
[MOJIHCHUE WHIH-
BUTyaJTbHOTO Ba-
puaHTa n1abopa-

11 |TIK 1.7 [p cooTBercTBuH C meiicTByi0- [SHAHHSE: TOPHOMN PabOTHI
LLIIME OTPACIeBBIMH cTaHzap- |- TEXHHUECKOE H IPOrpaMMHOE obecrieueHne KOMIIO-
raMu HEHTOB ceTell JocTyma: pabounx CTaHIUH, CEpBEPOB,
MYJIBTHCEPBHCHBIX a0OHEHTCKMX KOHLEHTPATOPOB
IAD, un¢poBeIX MOJIEMOB, KOMMYTaTOPOB, MapIIpy-
TH3aTOPOB
Ymenus: 3agaHue Ha BLI-
BBINOIHATH MOHTAK, TEpBIY- |- MPOCKTHPOBATH CETH JUIA BUJCOHAOMIONCHUS U CH~{[1 Te e WH Y-
HYI0 MHCTAJUTAIINIO, HACTPOUKY [cTeM 0e301acHOCTH 00BEKTa;
BUYaJIbHOT'O Ba-
12 |TIK 1.8 [HeTem BU/ICOHAOIIOICHUSI U |- BBITIOJIHATH MOHTAX U IEMOHTaXK KaOENbHBIX TPacc 1

0€30I1aCHOCTU B COOTBETCTBUHU
C HGﬁCTBymmHMH oTpacje-
BbIMU CTaHAAPpTAMU

MMPOKIAAKY Kabeei JJIA CUCTEM BI/I,HCOHEI6J'IIOL[€HI/IH;
- BBITIOJIHATH MOHTAXX U ICMOHTaX CUCTEM 06e30IacHO-
cTH 00BEKTa: OXpaHHO-HO)KapHOfI CHUTHaJIM3aluu, CHU-|

CTCM NOXKAPOTYHICHUS, KOHTPOJIA AOCTYINA,

puaHTa n1abopa-
TOPHOU pPabOTHI




- TCPMUHHPOBATH KOAKCHUAIbHBIC KAOCH ISl ITOIKITIO-
YEeHUsI K CHCTeMaM BUACOHAOIIOICHNUS;

- OCYIIECTBIIATh yCTaHOBKY 000opynoBanus u [10, nep-
BUYHYIO WHCTAJUISILIUIO, HACTPOHKY U MPOBEPKY pabo-
TOCTIOCOOHOCTH O0OPYAOBaHHS B COOTBETCTBHHU C PY-
KOBOJICTBOM IO JKCILTyaTallil CUCTEM BHUICOHAOIIO-
IeHUS ¥ CHCTEM OE30MaCHOCTH Pa3INYHBIX O0BEKTOB;
- IPOM3BOJIUTh KOMMYTAIIUIO CHCTEM BHICOHAOIOIE-
HUS

SHaHusA:

- IPUHIMIIBI TOCTpoeHus cucteM IP - Buneonadmoae-
Husi, POE (Power Over Ethernet) Buncona0mroneHus;
[IPUHITUITEI TTOCTPOCHHUS CUCTEM OE30MACHOCTH 00BEK-
TOB,

- IPUHIAIEI POSKTUPOBAHUS U MTOCTPOCHHUS CHCTEM
BHICOHAOIIONECHNS U OE30I1aCHOCTH.

3HaHuA:

- METObI KOMMYTALIH 1 UX UCIIOJIb30BAHHE B CETEBBIX|
TEXHOJIOTHSIX;

- APXUTEKTYPY ¥ IIPUHINIBI IIOCTPOCHUS CETEH ¢ KOM-
MyTanuei KaHajIoB,;

- IPUHIKIBI pabOoTHI, IPOrpaMMHOE obecrieueHne 000-
PyJOBaHUS M aJTOPUTMBI YCTAaHOBJICHUS! COCANHEHUN
B 1IU(POBBIX CHCTEMaX KOMMYTAllUH;

- OpraHU3aIMI0 CUCTEMBbI CHUTHAIM3ALUH IO OO0IIeMYy)|
kxaHary OKC Ne7 u ceTeBOi CHHXPOHHU3AINH B CETAX C
KOMMYTAIlHeH KaHaJOB;

- TIPUHLUIBI TAKETHOW Tepenadd, (QyHKIHMOHATIBHYIO
MOJIeTTh MH(POKOMMYHUKAIIMOHHON CETH C KOMMYTa-
mueit makeroB NGN, obopynoBanue ceTell mepenadu
TAHHBIX C MTAKETHOH KOMMYTaIHEH;

- IIPUHIIAIIBI aApEecaIiiy U MapIIpyTHU3aIi1 B CETAX T1e-
[pellayy JTaHHBIX C NAKETHOW KOMMYTallUew;

- CTpYKTYypy nporpammuoro obecrnedenus (I10) B ce-
TAX C MAKETHOW KOMMYTaIUei;

- TEXHOJIOTUU MAKeTHOH Mepenadyu NaHHBIX U rojoca
1o IP- ceram:

- MoJienin noctpoenus cereil [P-renedonnu, apxurek-
Typy IP-cety;

- moctpoerue cereil [P-trenedonnn Ha 6a3e MPOTOKO-
nmoB peanbHoro Bpemenu RTP, RTCP, UDP; crekal
nporokonos H.323, SIP/SIP-T, MGCP, MEGACO/
H.248, BICC, SIGTRAN, SCTP;

- y3nel ynpasieHust NGN Softswitch, SBC: atasnon-
HYIO0 apXUTEKTYypy, obopynoBanue Softswitch;

- 000pyZOBaHUE YPOBHS YIpPaBJIECHUsS BEI30BOM U CHT-
HaJTM3allNCi;

- cuctemy oOmiekaHanbHON curHanmuzanuu Ne7 B IP-
CeTH, IPUHIUIIEI 00ecTieyeHns KadecTBa 00CITyKUBa-
HUSI B CETSIX C MAKETHOM nepeaaveil TaHHBIX;

- CETEeBbIE IEMEHTHl ONTHYECKUX TPAHCIIOPTHBIX Ce-
Tei;

- aPXUTEKTYpy, 3allIUTy, CHHXPOHHU3ALHUIO U yIpaBiie-
HUE B ONITUYECKUX TPAHCHOPTHBIX CETAX
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[IK 2.2

YcTpaHATh aBapuu U MOBpE-
PKIeHUS 000pynoBaHUsS HH(DO-
KOMMYHHUKAIIHOHHBIX CHCTEM

Ymenus:

- MPOBOJUTH M3MEPEHHS KaHAJIOB U TPAKTOB TPAaHC-
[OPTHBIX CHCTEM, aHAJIM3MPOBATh PE3YJbTAThI IOJY-
UEHHBIX U3MEPEHUN;

- BBITNIOJIHATE AWUArHOCTHUKY, TECTUPOBAHWE, MOHHUTO-
PUHT ¥ aHaMu3 PabOTOCIOCOOHOCTH 000PYAOBAHUS
HH¢)pOBBIX CHUCTEM KOMMYTallU U OIITUYCCKUX CUCTEM
U BBITIOJHATH IPOIEIYpHI, MPOIMHCAHHBIE B OlEpa-

3aaHue Ha BbI-
MOJTHEHNUE MH]U-
BUTyaJIEHOTO Ba-
puanTa abopa-
TOPHOI pabOTHI

THBHO-TEXHHYECKOU JAOKYMCHTALINH,
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- aHATTM3UPOBATh 0A30BBIC COOOIICHHUS MMPOTOKOJIOB |P-
reneoHNH U OOMEH cOOOIIeHH cUTHaIu3anuu SS7,
CAS u DSS1 nmns obecriedeHust paboTOCIOCOOHOCTH
MH()OKOMMYHHKAIIMOHHBIX CUCTEM CBSI3H;

- YCTpaHsTh HEUCIPABHOCTH M MOBPEXKICHUS B Tele-
KOMMYHHUKAIIMOHHBIX CHCTEMaxX KOMMYTAIIMU W Tepe-
A,

3HaHuA:

- 3a1pochl M 0TBETH SIP-nponieyp, ncnones3yst HHTEp-
(eiic KIMeHT-cepBep;

- criocoObl ycranoBneHus coequnenus SIP u H.323;

- CHUTHAJIM3aLMI0 Ha OCHOBE NPOTOKOJA YIPaBICHUS
RAS;

- 1M(pOBOIt 0OMEH TaHHBIMH Ha OCHOBE YCTaHOBJICHUS]
coenuHeHus Q.931;

- TexHooruto MPLS: apXxuTekTypy ceTH, MpHUHITHI pa-
OOTHI;

- TIPOTOKOJIBI MapuIpyTu3anun npotokossl OSPF, 1S+
IS, BGP, CR-LDP u RSVP-TE.
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K 3.3

OcymecTBIATh TEKyIIee aaMH-
HUCTPUPOBAHHUE AJIS 3aIIUTHI
MH()OKOMMYHHKAITHOHHBIX Ce-
T€if M CHCTEM CBS3U C UCTIOIb-
30BaHHMEM CIICIIUATM3UPOBAH-
HOTO POrpaMMHOT0 obecrie-
YeHHs 1 000pyIOBaHUS

YMeHus:

- TIPOBOJUTH MEPONPHATHS MO 3ammre HHpopManuy
Ha MpCANPpUATUAX CBA3U, O6eCHe'~II/IBaTL X opraHusa-
LIMFO, ONIPE/IENISATh COCOOBI MU METOABI pean3allty;

- pa3pa0aTbIBaTh ITOJIMTHKY OE30MacCHOCTH CETEBBIX|
9JIEMEHTOB M JIOTHYECKUX CETeil;

- BBIINIOJIHATH PacuCT U YCTAaHOBKY CHCUATIU3UPOBAH-
HOTO 000pYyIOBaHMS I 00eCTICYeHUS] MaKCUMAJIbHOH
3aIIMIIEHHOCTH CETEBBIX 3JIEMEHTOB H JIOTHYECKHX Ce-
Tei;

- IPON3BOJUTH YCTAHOBKY M HACTPOWKY CPEICTB 3a-
[IIUTHI OTIEPAIIMOHHBIX CHCTEM, HH)OKOMMYHHKAIIHOH-
HBIX CHCTEM H CETEH CBS3H;

- KOH(UTYPUPOBATH ABTOMATH3UPOBAHHBIC CHCTEMBI U
MH(pOPMaAMOHHO-KOMMYHHKALHOHHBIE CETH B COOT-
BETCTBUH C NMOJMTUKON MHPOPMAIMOHHON Oe30macHo-
CTH;

- 3alllMIIaTh 0assl JAHHBIX IIPU MMOMOINU CHICIUATIN3U-
[POBAHHBIX MPOrPAMMHBIX IIPOAYKTOB;

- 3alIMIIATh pecypchl MH()OKOMMYHHKAIMOHHBIX Ce-
Tel ¥ CHCTEM CBSI3M KpUNTOrpaMueCKUMH METOIaMH.

3agaHue Ha BbI-
[OJIHEHUE WH]U-
BU/TyaJbHOTO Ba-
puaHnTa jgabopa-
TOPHOI pabOThI

3HaHus:

- METOJBI ¥ CIIOCOOBI 3aIUTHl MHPOPMAINH, Nepeaa-
BacMOH 0 KaOeJIbHBIM HANPaBISIFOLINM CHCTEMAaM;
KOH(UTYpaLuH 3alHIIACMBIX CETEH;

- QJITOPUTMBI PabOTHI TECTOBBIX ITPOTPAMM;

- CpelCTBa 3alllUThl Pa3IMYHbIX OINEPAIIMOHHBIX CH-
CTEM M cpelibl niepeaaun nHdopmanumy;

- crocoObl ¥ MeTo/ibl MM(ppoBaHus (KOAUPOBAHUE U
NIeKOTUPOBaHNUE) HHPOPMAIIUH.

15

I1IK5.2

BBINOJIHATE aanTanuo, MOH-
Ta)k, YCTAHOBKY U HACTPOMKY
KOHBEPT€HTHBIX HHPOKOMMY-
HUKALIUOHHBIX CUCTEM B COOT-
BETCTBUU C ICHCTBYIOIINMHU
0TpaciIeBbIMU CTaHIAPTAMH

Ymenus:

- HHTEIPHUPOBATH CETEBOE TEIICKOMMYHHKAIIMOHHOE
000pYyIOBaHUE C UCIIOJIb30BAHHEM MPOTOKOJIOB M-
poBoit curHanmzanmmu EUROISDN, DSS1 (EDSS),
SS7, QSIG;

- HCIIOJB30BATh JIOTHMYCCKHE M (DHU3MYECKHE HHTEp-
(helichl A TOAKITIOYCHHS W aJMUHUCTPUPOBAHUS UH-
(hOKOMMYHUKAITMOHHBIX CHUCTEM pa3IMYHBIX BEHIO-

OB;

3aaHue Ha BbI-
MOJTHCHNE WHTH-
BUyaJIbHOTO Ba-
puaHTa n1abopa-
TOPHOU pabOTHI
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- HWHTCTPUPOBaTh OOOPYIOBAaHHE B KOHBEPICHTHHIC
cet 3G,3.5 G, HSDPA, 4G ¢ ucmonp30BaHUEM COBPE-
MEHHBIX IIPOTOKOJIOB;

- BBIMOJIHITh MOHTaX M HACTPOMKY KOHBEPI€HTHBIX|
CHCTEM CBSI3U M CETEBOTO OOOPYAOBAHUS PA3INYHBIX
BEHIOPOB;

- BHCJPSATh U HACTPaUBATh WH(POKOMMYHHUKAIIMOHHbIE
CHCTEMBI B COOTBETCTBUH ¢ KoHIenuueil All-1P

3HaHus:

- CIIOCOOBI peaTu3aliiy NPUHIKIIA KOHBEPTeHIUH B Te-
NMIEKOMMYHHMKALIMOHHBIX YCIyrax Ha OCHOBE KOHIIETI-
uuu All-IP v ¢ ucnone3oBaHueM NporpaMMHBIX 000-
mouex noruueckux cereit (IP);

- NPUHIMITBL TOCTPOCHHS ONTHYECKHX ceTel Ha 0a3se
TexHojiornd DWDM;

- [PUHLMIBI TOCTPOEHUS CHEUUAIN3UPOBaHHBIX [P-
[IUTI030B JIOTUYECKUX U MarucTpajlbHbBIX cered «IP-
DWDM» u «IP-SDH».

16

I1K5.3

AIMUHHACTPHPOBATH KOHBEP-
TCHTHBIE CHCTEMBI B COOTBET-
CTBHH C PEKOMEHIAIAMH
Me>KTyHapOIHOTO COI03a
PIICKTPOCBSI3U

3HaHusA:

- HACTpaWBaTh W COBMEMIATh MH(POKOMMYHHUKAITHOH-
HBIC CHCTEMEBI C UCTIOJIE30BAaHUEM Pa3IIYHBIX METOI0B
u iporokosioB H.323, SIP (NativeandQ);

- YIpaBJIATh PaOOTOM JIOTHUECKUX CETEH ¢ HCIMOJIB30-
BaHHMEM «O00JIAYHBIX TEXHOJIOTHIN;

- AJIMHHHCTPUPOBATh TEIEKOMMYHUKAIMOHHBIE CH-
CTEMBI 1 KOHBEPTEHTHBIE CETH CBS3H C MOMOIIBIO JIO-
KaJbHBIX IAKETOB NPHUKIATHBIX HPOTPAMM, TEPMH-
HANBHBIX mporpamm U WEB-o0omoduex BeHZOPOB
HACTpamBaeMoro 000pyJOBaHUS;

- TIPOM3BOJUTE agMHUHHCTpUpoBaHue [P-TemedoHHBIX
ammapaToB ¢ MPOTPaMMHBIMH 00O0JIOYKaMHU MPOTOKO-
o SIP, H.323 u coBMellleHuE UX ¢ KOHBEPT€HTHBIMU
CHUCTEMaMH CBSI3U;

- 00CITy)KUBaTh a0OHEHTCKUE YCTPOMCTBA C TOCTYIIOM
B ceTh VIHTEpHET Ha OCHOBE MPOTPAMMHBIX 000JIOUYEK
1 YHUDUIIMPOBAHHBIX MPUIIOKCHUHN

3aaHue Ha BbI-
[OJIHEHUE WH]U-
BH1yaJIbHOTO Ba-
puanTa jgabopa-
TOPHOI pabOThI

Ymenus:

- IpOLIECCHI KOHBEPIeHIIMH ceTel pUKCUPOBaHHOI MO-
OWIBHOI CBA3M C WHTETPUPOBAHHBIMH CHCTEMaMH
OWJITMHTA ¥ JOTIOJTHUTEIbHBIMH YCITyTaMH CBSI3H;

- MHOTOIIEIEBOE PUMEHEHNE OOJaYHBIX TEXHOJIOTHH

1 1IeHTpoB 00paboTku nqanHbX (LJOl-Temedonns).

dopmMoii MPOMEKYTOUHOM aTTECTAIIMH 110 YUeOHON TUCIMUIUIMHE SBIISICTCS

OK3aMCH

yKazamo popmy ammecmayuu, npedycMOmpenHyio y4eOHbIM NIaHOM
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2. ®opMBI KOHTPOJIS U OTICHUBAHUS AJIEMEHTOB YUEOHOU TUCIIATIITUHBI

B pesynbTaTe Tekymiel aTTecTanuy mo y9eOHON AMCIUIUIMHE OCYIIECTBIISETCS

KOMILJIEKCHAsI IPOBEPKA CIIEIYIONIMX YMEHUM U 3HaHUM, a TaKkKe TUHAMHUKa (popMupo-

BaHUs 00LTUX U MPOGECCHOHATBFHBIX KOMITIETCHIUH.

Tabmuna 2

Pa3zgen / tema
JUCIHHUILINHDI

IIposepsiembie Y, 3, OK, IIK

®opMa TeKylero KoH-
TPOJIsi U OLIEHUBAHUSA

Pa3znen 1. Pusznue-
CKHE OCHOBBI DJIEK-
TPOHHOU TEXHUKH

OK 01, 02, 03, 05, 09, 10
K 1.1,1.2,14,15,1.7,1.8, 2.2,3.3,5.2,5.3

CamocrosTenbHas  pa-
oora

Paznen 2. Ycrpoii-
CTBO, IIPUHLIUI JAEH-
CTBHSI, OCHOBHEBIE
[apaMeTpsl, Xapak-
TEPUCTUKH B CXEMBbI
BKJTIOUCHUS TTOTY-
[MPOBOTHUKOBBIX U
(hOTOAIIEKTPOHHBIX
MpuOOPOB

OK 01, 02, 03, 05, 09, 10
MK 1.1,12,14,15/17,18,2.2,3.3,5.2,5.3

JlaGopaTopHbie pabOTHI
NeNe 1, 2, 3, 4, 5.

Pasnen 3. OcHOBEI
MUKPO3JIEKTPO-
HUKU: JJIEMEHTHI
I/IHTeraJIBHBIX

cXeM

OK 01, 02, 03, 05, 09, 10
[K1.1,12,14,15,1.7,1.8, 2.2,3.3,5.2,5.3

CamocrosiTenbHast  pa-
6ora

Pasnen 4. Ananoro-
Basi CXEMOTEXHUKA

OK 01, 02, 03, 05, 09, 10
K1.1,12,14,15,1.7,1.8,2.2,3.3,5.2,5.3

JlaGopaTtopHble paboThI
NeNe 6,7, 8,9, 10.

Paznen 5. [udpo-
BbIE  DIIEKTPOHHBIE
CXEMBbI

OK 01, 02, 03, 05, 09, 10
K 1.1,1.2,1.4,15,1.7,1.8,2.2,3.3,5.2,5.3

JlaboparopHas
Ne 11.

pabora

Paznen 6. Ycrpoii-
CTBa OTOOpaKEHUs
nH(popMauu

OK 01, 02, 03, 05, 09, 10
[K1.1,1.2,14,15,1.7,18,2.2,3.3,5.2,5.3

CamocrosiTenpbHast  pa-
6oTa

Paznen 7. I'enepa-
TOPBI

OK 01, 02, 03, 05, 09, 10
K1.1,1.2,14,15,1.7,1.8, 2.2,3.3,5.2,5.3

JlaboparopHas
Ne 12.

pabora

Pasnen 8. TuHoBbIe
PJIEKTPOHHBIE
YCTPOMCTBA

OK 01, 02, 03, 05, 09, 10
MK 11,12,14,15/1.7,18, 2.2,3.3,5.2,5.3

CaMmocrosiTenbHast — pa-
oora
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3. OneHka ocBOeHUs y4eOHOM AUCHUTUITHHBI

3.1 TemaTnka KypcoBBIX pabOT

Kypcosas paboma no oucyuniune ne npedycmompena y4eonvim niaHom

4, KOHTpOJ'H)HO-OI_[eHO‘-IHBIe MaTCpHruaJIbl IJIA HpOMe)KYTOQHOﬁ arTecraguu 1o

y4eOHOM TUCITUTLIIMHE

O11eHKa OCBOSHUS JUCIHHILIMHEI IPEAYCMATPUBAET IPOBEJAEHUE DK3aMEHA

yKazamo opmy ammecmayuu, npedycCMOmMPeHHYIO Y4eOHbIM NAAHOM

4.1. Bompocsl (3aaHus) K 9K3aMEHY MO AUCIUIUINHE:

1. IIpoBOHUKH, TUAIEKTPUKH, TOTYTIPOBOAHUKHN; PU3NUECKUE SABJICHHUS, CBOM-
CTBa, COCTaB, KJacCU(UKaIHs, 00I1aCTh MPUMCHCHHUS.

2. CoOCTBEeHHBIE TIOMYTPOBOAHUKN. BO3ZHIKHOBEHNE AJIEKTPOITPOBOTHOCTH B
COOCTBEHHBIX MOJYNPOBOTHUKAX.

3. [IpumecHbie momynpoBoaAHUKN. CTPYKTypa U 30HHBIC TUAarpaMMBbI dJICKTPOH-
HOTO ¥ JILIPOYHOTO MOJIYIPOBOHUKOB.

4. Bnusinue temneparypsl. Jpetidobiit u 1u¢Gy3u0HHBIN TOKH B OTYTIPOBOJ-
Huke. [Tonsatue o nudPpy3noHHON IIMHE HOCUTETIEH.

5. YcrpoiicTBo, MexaHU3M 00pa30BaHUs, MPUHIIUI JEHCTBUS HE CHMMETPUY-
HOTO JICKTPOHHO-IBIPOYHOTO (p-n) mepexoaa. CBOHCTBA p-n TIepexoaa B paBHOBEC-
HOM COCTOSIHUH, TIPY HATMYUHU BHEITHETO HAIIPSKCHUSI.

6. OCHOBHBIE OTPEJICIICHHS U KITaCCU(UKAIIMS TOTYTPOBOIHIUKOBBIX JTHUOJIOB.
BrempsmurtensHbie muoasl. KpeMHueBble CTaOMIIUTPOHBI. BEICOKOYAaCTOTHBIC THOIBI.
NmnynbcHbie nuoasl. Bapukansl. TyHHEIbHBIE TUOBI.

7. Knaccuduxkanus, ycinoBnbie rpaduueckre 0003HaYEHUSI TPAH3UCTOPOB.
CTpykTypa, IPUHITUI ICHCTBUS OUITOISPHBIX TPAH3UCTOPOB

8. CrtocoObI BKJIIOUCHHUS TPAH3UCTOPOB: ¢ 001IeH 06a30ii, C OOITUM SMHUTTEPOM, C
OOIIIUM KOJUIEKTOPOM.

9. CpaBHUTENbHAS OllEHKA OUTIOSIPHBIX U MOJIEBBIX TPaH3UCTOPOB. CucTema

MapKUPOBKH TOTYIIPOBOTHUKOBBIX TPHOOPOB.
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10. YetnipéxcnoifHas MOJIyIpOBOIHUKOBAS CTPYKTYpa U €€ 0COOEHHOCTH

11. ®oTo3neKTpOHHBIE U M3ITydaromue npudopsl. Dotonuoasl. CBETOIUOABL.
Oc00EHHOCTH KOHCTPYKIIMH, CXEMbI BKIIFOUEHHUS, XapaKTEPUCTUKH, TApAMETPHI.

12. ®otorpanzuctopbl. OCOOEHHOCTH KOHCTPYKIIMH, XapaKTEPUCTUKH, Mapa-
METPBI, YCIIOBHBIE rpaduyeckue 0003HauCHUsI, IPUMEHEHHE.

13. DneMeHThl U KOMIIOHEHThI THOpUIHBIX HHTErpalibHbIX cxeM (I'MC). Oco-
OeHHocTH, 1ocTOMHCTBa, HenocTatku ['MC.

14. Ocuosuble yactu 'C. Konctpykuuu s3nementon ['NC.

15. DnemMeHThl W KOMIIOHEHTHI MOJYIPOBOJHUKOBBIX HWHTETPAIbHBIX CXEM
(ITMMC). Matepuan [IMMC. Ocobennoctu, 1ocTouHCTBa, HeaocTaTku [IMMC.

16. OcHoBHbIE HampaBieHUs pa3BUTHSA (PYHKIUOHAIBHOU MHUKPOIJIEKTPOHUKH.
OnrosnexkTpoHuka. AKyCTOIJIEKTpOHMKA. MarnerosnekrpoHuka. KprosnekrpoHuka.
XeMOTpOHUKa. br03JIeKTpOHUKA.

17. Knaccudukanus aHaJIoroBbIX 3JE€KTPOHHBIX YCTPONCTB 10 UX (PYHKIIMOHAIb-
HOMY HAa3HAYEHUIO U CXEMaTHYECKUM OCOOEHHOCTSIM.

18. OcHOBHBIE TEXHUYECKHUE MOKA3aTEIN U XapaKTEPUCTUKU aHAJIOTOBBIX JJICK-
TPOHHBIX YCTPOUCTB.

19. Knaccudukanus ycunutenen mo ux GyHKIIMOHAIBHOMY Ha3HAYCHUIO U CXe-
MaTHYEeCKUM 0COOEHHOCTSIM. OCHOBHBIE TEXHUUECKHE MTOKA3aTENH YCUIIUTEIEH.

20. PesxxrMbl pabOThI YCUIIUTENBHBIX KAaCKaI0B. Y CHIIMTENN MMOCTOSHHOTO TOKA C
npeodpazoBaHueM. M30upaTenbHble YCUITUTENH.

21. O6patHas cBs3b. Bunbl oOpaTHO# cBsi3u. Biusinue oOpaTHOM CBS3M Ha Xapak-
TEPUCTHUKHU YCTPOKCTBA.

22. CriocoObl TI0/1auu HAMPSHKEHUST CMENIeHus Ha 6a3y, 3aTBop. Biusaue temmne-
paTyphbl Ha MOJI0KEHHUE UCXOHOM paboyeil TOUKU U CITOCOOBI TEMITEpaTypHOI CTaOuIH-

3all1H.
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5. Kpurepuu u 1mkansl 1j11 HTHTETPUPOBAHHOMN OLIEHKH YPOBHS
c()OPMUPOBAHHOCTH KOMITETEHIIU

NHaUKaTOPBI KOM-
MeTeHI N

Hey/JA0BJ1eTBOPHTEIBLHO

YIOBJIETBOPUTEIbHO

XOpo11o

OTJIMIHO

IMoaHOTA 3HAHMI

'YpOBEHD 3HAHUN HUXKE
MUHHMAaJIbHBIX TPEOOBa-
Huii. JlaboparopHsie pa-
OOTHI BBIITOJHCHEI HE B
[OJTHOM 00BeMe

MuyHUMaNIBHO AOIYCTUMBII
ypoBeHb 3HaHHMH.. Jlabopa-
TOpHBIC PAOOTHI BHITIOJTHEHBI
B IIOJIHOM 00BEME

'YpoBeHb 3HaHUIT B 00BEME,
COOTBETCTBYIOIEM ITPO-
rpamMe moarotoBku. Jla6o-
[paToOpHbIe PabOTHI BHITOJ-
HEHEI B [TIOJTHOM 00beME

Y poBeHb 3HaHMIA B 00B-
eMe, COOTBETCTBYIOILEM
[porpamme IoAro-
TOBKH, JJabOopaTopHbIe
[PabOThI BBITIOIHEHEI B
[OJTHOM 00BeMe

Haunune ymeHuii

[Ipu peuienuu craHaapT-
HBIX 33]1a4 HE NIPOJEMOH-
CTpUPOBaHbI OCHOBHBIE
ymenus. Mmenu mecto
rpyOble OIIHOKH.

[IpoieMOHCTPUPOBaHBL OC-
HOBHBIE yMeHUs. PerieHsl
TUNoBbIE 3a1auu. UHauBu Y-
AJIbHBIC 3aJ1a4U PCUICHBI 11O
TUIIOBOMY IIA0OJIOHY.

[IponeMoOHCTpUPOBAHEI BCE
OCHOBHBIE yMeHHUs. PerieHsl
TUIOBBIC 3a7a4un. Beimosn-
HCHBI I/IH[[I/IBI/I}IyaJ'H)HLIe 3a-
TaHus, B IOJHOM 00BbeME, HO
HEKOTOPBIE C HEIOUETaMHU.

[IpoieMOHCTPUPOBAHBI
BCE OCHOBHBIE YMEHUS,
[PCUICHBI BCC OCHOBHBIC
3ala4H, BBIIIOJIHCHBI BCC
MHAWBUYaJIbHBIC 3a1a-
HUS B [IOJTHOM 00BbeMe.

Xapakrepucruka
cpopmupoBanHOCTH
KOMIIeTeHIIHU

KoMmneTeHnust B MOTHOM
Mepe He c(hopMUpOBaHa.
Meromuxcs 3HaHUH,
YMEHHUH, HAaBBIKOB HEJIO-
CTaTOYHO IJISl PEIICHUS
MpakTHIecKuX (mpodec-
CHOHAIIFHBIX) 3a1ad. Tpe-
OyeTcst HOBTOpHOE 00yue-
HIC

CdhopMHUpOBaHHOCTH KOMIIE-
TEHLIUH COOTBETCTBYET MH-
HIMaJIbHBIM TPEOOBaHUIM.
VMeroluxcs 3HaHUH, yMe-
HH, HABBIKOB B IIETIOM JI0-
CTATOYHO ISl PEIICHNUS
MpakTHIecKux (mpodeccro-
HaIIBHBIX) 33734, HO TpeOy-
eTCs IOTIOJTHUTEIIbHAS TIPaK-
THKa 110 OOJILITUHCTBY TPaK-
TUUECKHX 3a]1a4.

ChopMUPOBAaHHOCTH KOMIIC-
TEHLUH B 1IEJIOM COOTBET-
CTBYET TpeOOBAaHUAM, HO
ecTh HefoueThl. MMeromuxcs
3HAHW, yMEHHU, HABBIKOB U
MOTHBALUH B II€JIOM J0CTa-
TOYHO ISl PELICHUS ITPAKTH-
gecKuX (MpoeccCHOHAIh-
HBIX) 3a]1a4, HO TpeOyeTcs
JIONIOJTHUTENbHAS IPAKTHKA
10 HEKOTOPBIM TpodeccHo-
HaJIbHBIM 3a/1a4aM.

CdhopMUPOBAaHHOCTH
KOMIICTCHITMH TOJHO-
CTHIO COOTBETCTBYET
TpeOOBAHUIM.
Merommxcs 3HaHMMH,
YMCHHI, HABBIKOB U MO-
TUBAITNH B TIOJTHOM Mepe
ITOCTATOYHO [T perie-
HUS CJIOXHBIX TPAKTHU-
yeckux (mpodeccuo-
HaJIbHBIX) 33]1a4.

'Yposens chopmupo-
BAHHOCTH KOMIIETEH-
il

Huzkuit

Huxe cpeanero

Cpennuii

Bricokmit
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