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PABOYASA MNPOrPAMMA YYEBHON ANCLUUNINHbBI
B1.0.27 OcHoBbI Teopuu nepeaaym nHgopmaumm

1. Kog n HaumeHOBaHMe HanpaBfeHNA NOAroToBKu/cneunanbHOCTHU:

09.03.01 lHebopmamukKa U 8blduUCIUMeEribHasi mexHuka

2. Mpodnnb nogroToBkM/cneymnanmsauma:

lNpoepammHo-annapamHbsie cpedcmea UHGHOPMAUUOHHbIX CUCMEM

3. KBanudukauums (cteneHb) BbINyCKHUKA: bakasiasp

4. ®opma obyyeHun: oyHas

5. Kachenpa, oTBevawLan 3a peanmsaumio QUCUUNIINHDbI: 3/I€KMPOHUKU

6. CoctaBuTenu nporpammbl: HaxmaHcoH 'eHHadul CuMoHo8uUY, OOKMOP MeXHUYEeCKUX

HayK, rpogeccop

7. PekomeHaoBaHa:
HMC cusnyeckoro dpakynbTeTta 23.06.2021, Ne npoTtokona: 6

8. YuebGHbIn roa: 2027/2028 CemecTtp(bl): 7



9.llenu n 3apaum y4e6HON AUCLUMUNNUHDI:

Llenbio ancumnnuHel siBNSieTCA NoArotoBka crneuuanucTa K HaydHoO- uccriefoBaTesibCkon U
OMbITHO-KOHCTPYKTOPCKOW AEeATENbHOCTU Mpu pa3paboTke COBPEMEHHbIX WH(OPMaLNOHHBLIX
cucteM. 3agadven ANCUMNINHBI SBISETCA N3ydYeHne NPUHLMMNOB NOCTPOEHUS CUCTEM Mepenaydn
WMHopMauuK, UX XxapakTepPUCTUK, NOKasaTernemn kayecTsa, KaHanoB nepegaym nHopmaumm, nx
CBOWNCTB, 0cObeHHOCTEN DYHKLMOHMPOBAHUS.

10. MecTo y4ye6HOM AncunnnuHbl B cTpykType OOIT:

[vcumMnnuHa OTHOCUTCA K AucuMnnMHaMm 6as3oBOM  4YacTu  NpodbeccMoHanbHOro  UuKna
obpasoBaTernbHON NporpaMMbl No HanpasneHuto «MHopmaTrka 1 BblYMCIIMTENBbHAA TEXHMKaY.

11. MNnaHupyemble pe3ynbTaTbl 00y4eHUs NO AgucuUnnuHe/Moaynto (3HaHUA, yMeHuUs,
HaBbIK1), COOTHECEHHbIe C NNaHupyeMbIMU pe3yribTaTaMn OCBOeHUA obpasoBaTenibHON
nporpamMmbl (KOMNETEHLUAMU BbiNMYCKHUKOB):

Kopg HasBaHune Koa(bl) WHpmnkatop(bl) MnaHnpyemble pesynsraTbl
KOMMeTeHUUn oby4eHusi
OlNK-1 | CnocobeH OlK-1.1 | OnupaeTcsi Ha OCHOBb! Mcnonb3ayeT 3HaHust 00
NPUMEHATb mMatemMaTtuku, ousnku, YCTPOWCTBE nepegayn
€CTeCTBEHHOHayu BbIYUCTTUTENBHON TEXHUKMN U WHcpopMaumm Ha annapaTHOM
Hble 1 nNporpaMMmnpoBaHus nNpu YPOBHE
06LLENHXEHEPHbI NOCTPOEHMM MOAENU NPEAMETHON
€ 3HaHus, obnacTtu B paMKkax TeOpeTUYECKOro
MeToAbI N 3KCNepuUMeHTanbHOro
MaTeMaTn4ecKoro nccrnegoBaHns
aHanusa un OlK-1.2 | MnaHnpyeT peLueHne MnaHupyeT passuTtue
MOZENMPOBAHWS, npodeccuoHanbHbIX 3agay ¢ WH(PPaCTPyKTYypbl, annapaTHOro u
TEOPETUYECKOTO U NpUMeHeHNeM nporpamMmmHoro obecneyeHums ans
aKcnepuMeHTanb €CTECTBEHHOHAYYHbIX U NnoadepXKW akTyarbHOro cteka
HOro 06LLIEMH)XEHEPHBIX 3HAHUNA, NPOTOKOSOB CBA3N
nccnenoBaHns B METOA0B MaTeMaTn4ecKoro
npodeccuoHareH aHanusa n MmogenvpoBaHns
on featenbHocTM | OMK-1.3 | AHanu3upyeT pesynbTaThl N3mepseT n aHanuaunpyet
TEOPETMYECKOIO U XapaKkTePUCTUKA COBPEMEHHbIX
3KCNEPUMEHTANbHOro NPOTOKOMOB Nnepeaayn
nccnegosaHus nNpegMeTHoOn MHpopmauum
obnacTtu B paMkax TeOpeTUYECKOro
N 3KCNepUMEeHTanbHOro
nccrnegoBaHns
OlK-2 | CnocobeH OrK-2.1 | OcywecTBnsieT nouck, cbop, OueHnBaeT MHGPOPMaLNOHHbIE
NOHMMAaTb XpaHeHue, obpaboTky, XapaKTepPUCTMKN OaHHbIX
NPUHUUMbI npencraeneHve nHdopmawum npu
paboTbl peLleHnmn 3agaq
COBPEMEHHBIX npodeccnoHanbHoN AesTENbHOCTY
nHdopmaunoHHbl | OMK-2.2 | MNMoabupaeT n ucnonbayet BblbupaeT metoabl cxxatust n
X TEXHOMOrnM 1 WMH(pOPMaLIMOHHbIE TEXHOMNOMMU NpY | Nepeaayn nHpopmaumm Ha
NCnonb3oBaThb UX peLueHuun 3agay OCHOBe aHanm3a TpeboBaHun
ANA pelleHun npodeccnoHanbHon JeATenbLHOCTN | 3aKasyuka
3agaq
npodyeccuoHarbH
O OEeATENBHOCTU
MK-6 CnocobeH MK-6.1 Bnapeet 6a3oBbIMU 3HAHUAMU 3HaeT nHgopmaLMOHHbIE
NpYHUMaTb Teopuu nepegayn nHgopmMamm XapaKTepUCTUKN KaHamnoB
yyacTve B nepegayv HdopMauum n ymeet
pa3paboTke MX NPUMEHSITb Ha NPaKTUKe
cuctem MK-6.4 lMNpumeHseT Ha npakTuke YBepeHHO UCnornb3yeT MeToAbl
TenekoMMyHMKaL MaTteMaTUyYecKMin 1 U3NYecKmn n3MepeHuns u pacyeta
un annapar npuv peLleHnm XapakTepUCTUK COBPEMEHHbIX
npodeccuoHarnbeHbIX 3agay B MH(POPMALIMOHHBIX CUCTEM
obnactu cuctem




TENeKOMMYHUKaLWiA ‘

12. O6beM AUCUMNNUHbI B 3a4eTHbIX eanHuuax/yac. — 5/180.

dopma NpoMeXyTOYHOW aTTecTaunum 3K3aMeH.

13. Buabl yye6HoM paboThbl

TpyaoemMKocTb
- Mo cemecTpam

Bug yyebHom paboTbl Bcero 7
AyaUTOPHLIE 3aHATUS 72 72
B TOM uucre: nekuyun | 36 36
npakTuyeckune 36 36
nabopaTtopHbie
CamocTodartensHas paborta 72 72
dopma NPoMEXyTOUYHON aTtTecTaumm 36 36
( ak3ameH — 36 yac.)
Wtoro: 180 180

13.1. CopepxaHue AUCLMUNIINHBI

n/n HaumeHoBaHue pasgena
CopepxaHue pasgena AnCuuniuHbl

ONCUUNNHBI

1. Nekunn

1.1 CuvrHanel, ucnonb3yemMble B Cuctembl nepegadm nHopmaumm. XapakTepucTUKK.
aHanoroBbix cuctemax CI Mokasarenu kayecTBa.

1.2 CwvrHansl, ucnonb3yembie B AMNANTYQHO-MOAYNNMPOBAHHbIE CUTHAMbI
aHanorosbix cuctemax Cl

1.3 CvrHanel, ucnorb3yemMble B CwvrHansl ¢ 6anaHCcHOM 1 O4HOMOOCHOW MOAYNALNENn
aHanorosbix cuctemax Cl

14 CvrHanel, ucnornb3yemMble B CwvrHansl ¢ 4acTOTHOM MogynsAUMen
aHanorosblx cuctemax CIA

15 CuvrHanbl ¢ UMNynNbCHON CvirHansl ¢ MMNYNbCHLIMU BUOAMU MOAYNSALUN
Moaynsumen u unudpoBble
curHansl

1.6 CwurHanel ¢ UMNynbCHOM OuckpeTtusaums curHanos. Teopema KotenbHukoBa. CnekTpbl
mMogynsiumMen n umdpoBble ONCKPETU3NPOBAHHBIX CUTHAsOB.
curHansl

1.7 CwvrHanel ¢ UMNynbCHOM AHanoro-uudgposble 1 Lnpo-aHanorosble npeobpasoBarenm
Moaynaumen n umgposble
curHansl

1.8 CuvrHanbl ¢ UMNYNbCHON OwnckpeTHoe Z- npeobpasoBaHue. Ceonctea Z- npeobpasosaHus
Moaynaumen n umgposble
curHansl

1.9 CuvrHanbl ¢ UMNYNbCHON OunckpeTHasa obpaboTka nHopmauum.
Moaynsumen n umdposble
curHansl

1.10 Cny4anHble curHanbl U Teopust | CriyqanHble CUrHarnbl. UX YacTOTHbIE U KOPPENSILMOHHbIE
WHdopmaLmm XapaKTepPUCTUKMN.

1.11 CnyvaiHble curHansl n Teopus | MNoHATUA Teopumn uHopmaumn. SHuTponus, VHpopmaumnoHHble
WHdopmaLmm XapaKTEePUCTMKN KaHasoB.

1.12 Cny4anHele curHanbl U Teopusi | MponyckHas cnocoBHOCTbL OUCKPETHOMO M HEMPEPBLIBHOTO
WHdopmaLmm KaHanos.

1.13 OnTManbHbIN Nprem O6HapyxeHue curHanoB. CTaTUCTUYECKNE KpUTEPUM
curHanoB. O6HapyXeHue oBHapyXeHus.

1.14 OnTumanbHbIA Npuem dyHKUMOHanN oTHOWeEHWs1 npaBaononobus..ObHapyxeHue
curHanoB. OGHapyXeHue M3BECTHOro curHana.

1.15 OnTmanbHbIN Nprem O6HapyxeHune curHana co criyjarHon HavarnbHOn a3on.

curHanoB. O6HapyXeHue

XapakTepucTukn oBHapyXeHust.




1.16 OnTumarnbHbIA NpUem
curHanoB .O6HapyxeHue

OGHapyXeHune curHana co crnyyamHbiMy HavanbHon hason n
aMMIMTYA0oN. XapakTepuCcTUKM OBHapYXeHus

1.17 PaannyeHne curHanos.
Owunbkn npuema

Pasnu4yeHne curHanos. PasnnyeHne curHanos cO CryYanHom
HavanbHOM (pasoin. XapaKTEPUCTUKN pasfinyeHus.

1.18 PasnuyeHne curhanos.
Owunbkn npuema

Pa3nuuyeHne curHamnoB co criyYyavHbIMY aMniMTyaom 1
HavyanbHOW dha3on. XapakTepUCTUKM pasnnveHus.

2. [Npaktnyeckne 3aHaTUs

21 CurHanel, ucnonb3yemMble B
aHanorosblx cuctemax Cl

Pacuet xapaktepuctuk AM curHanos

2.2 CurHansl, ucnonb3yemble B
aHanorosblx cuctemax Clr

Pacuet xapaktepuctuk curHanose ¢ 6M n OM

2.3 CurHanel, ucnonb3yemMble B
aHanorosblx cuctemax Cl

Pacuet xapaktepuctuk curHanos ¢ UM

2.4 CurHanel, ucnonb3yemMble B
aHanorosblx cuctemax Cl

Pacuet xapaktepuctuk curHanos YM

2.5 CuvrHanbsl ¢ MMNYNbCHON
mMogynsiumMen n unudpoBble
curHansl

Pacuet xapaktepuctuk curHanos AWM, PUM

2.6 CurHanbl ¢ UMNynbCHOM
MoAaynaumen n umgposble
CUrHansl

Pacuyet xapaktepuctuk curHanos LUMM, UM

2.7 CurHanbl ¢ UMNynbCHOM
MoAaynaumen n umgposble
CUrHansl

Pacuet XapaKTepuctuk AOUCKPETU3INpPOBaHHbLIX CUrHaroB

2.8 CurHanbl ¢ UMNynbCHOM
MogynsiumMen n umdpoBble
curHanol

Pacuert XapaKTepucTuk curHarnos B Buae Z- ﬂp906pa3OBaHMﬂ

29 CuvrHanbl ¢ MMNYnNbCHON
mMogynsaumen n umposbie
curHansl

PacueT xapaktepmuctuk LudpoBbiX OUNETPOB

2.10 Cny4yanHble curHansl 1 Teopus
nHdopmaumm

PacueT KoppensLMOHHbIX XapaKTepUCTUK Cry4alHbIX CUrHanoB

211 Cny4yanHble curHansl 1 Teopus
WHpopmauum

PacueT cnekTpanbHbIX XapaKTEPUCTUK CIy4anHbIX CUrHanoB

2.12 Cny4yanHble curHansl 1 Teopus
MHdopMaLnn

PacyeT nHpopmaLmMOHHbIX OLEHOK KaHanoB nepegayn
MHdopMaunn

2.13 OnTumanbHbIn Npuem
curHanoB. OGHapyXeHue

Pacuer XapaKTepucTtuk 06Hapy>l(eHl/|FI M3BECTHbIX CUrHasnoB

2.14 OnTumanbHbIn Npuem
curHanoB. OGHapyXeHue

Pacuer XapaKkTepucTtuk O6H8py>l(eHl/|Fl CUrHanos co cnyqa|7|H017|

HavanbHou ¢hason

2.15 OnTumanbHbIn Npuem
curHanoB. OGHapyXeHue

Pacuer XapaKTepucTtuk O6H8py>l(eHl/|Fl CUrHanos co cnyanlelmm

HayanbHou dhas3on U aMnAuTyaoun

2.16 OnTmanbHbIn Npuem
curHanoB. OGHapyXeHue

Pacuer XapaKTepucTtuk 06HapY)KeHI/|FI KOrepeHTHbIX
HEKOrepeHTHbIX Nnayvyek cUurHasmoB

2.17 PasnunyeHne curHanos.
Ownbkn npuema

Pacuer XapaKTepucTtuk pasrnmyeHuna curHanos

2.18 PasnuyeHne curHanos.
Ownbkn npuema

Pacuert owumbok pasnuyeHnss  curHanos

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Buapl 3aHaTUN (4acoB)

Ne | HaumeHoBaHue TeMbl

n/n | (pasgena) AUCLMNIIUHGI TNekumm | MpakTuyeckue | JlabopatopHble CamocronTen- Bcero
Hasi paboTta

1 CvrHansl, ucnonb3yemele B 8 16 32
aHanorosbix cuctemax Cl
CurHanbel ¢ UMNyNbCHOM

2 Moaynsaumen u ungposble 10 10 20 40
curHansl

3 Cny4anHble curHanbl 1 Teopus 6 12 24
NMHpopmauum




4 OnTumanbHbI Npuem 8 8 16 32
curHanoB. OBGHapyxeHue

5 PasnuyeHune curHanos. 4 4 8 16
Owunbkn npuema
3K3aMeH 36 36
NToro: 72 36 72 180

14. MeToanyeckue ykazaHmMsa Ans odyyaroLWmMXCcA No OCBOEHUIO AUCLUMIIUHDI

[na ycnewHoro oCcBOEHMs AMCUUNNNHBI Heobxoauma peryndpHasi u nnaHomepHas pabota ¢
KOHCMEKTOM NEKLUNA U nnTepaTypomn.
INekummn npeacrtaBnser cobon cuctematvyeckoe, nocnefoBaTenbHOE WU3NoxeHue ydYebHoro
mMaTtepuana. Ha nekumsax oT ctyaeHta TpebyeTcsi He NPOCTO BHUMaHME, HO U CaMOCTOATENbHOE
odopmMIieHne KoHcrnekTa. KauecTBeHHbIM KOHCNEKT AOIMKEH NErko BOCNPUHMMATBLCSA 3pUTENBHO,
B €ro Tekcte cnegyet cobnogaTtb ab3aupbl, BbAENATb 3arofioBkM, NPOHyMepoBaTb dOPMYyIbl,
noavYepkHyTb TepMUHbl. PekomeHayeTca 3anucbiBaTb He Kaxgoe CroBO JekTtopa, a
noctapaTtbCs 3anncaTb ero OCHOBHYH MbICIb, UCMOSb3YS NOHATHbIE COKPaLLEHWS.
[Mocne OKOHYaHWA NEKUMM HYXXHO MpocmaTpmBaTb KOHCMEKT ANs onpefeneHus matepuana,
BbI3blBAOLLEr0 3aTpydHeHWa AOnst noHumanus. [locne aTtoro cnefgyet obpatutbes K
pEKOMEHOYEMOW B HaCTOsILEN NporpamMme nutepatype C LUenbk YrnybGrneHHOro uayyeHus
npobnemHoro Bornpoca. B obuwem cnyyae paboTta nuwb ¢ OQHUM NUTEPATYPHBIM MCTOYHUKOM
4acTo 4BMSIETCS HEeOOCTaTOMHOW ANns  MOSIHOrO  MOHMMaHus, No3ToMy Heobxogumo
npocmaTpuBaTb HECKOSNIbKO WMCTOYHUKOB ANnst Bblbopa TOro, KOTopbii Hamboree mnonHoO u
AOCTYMHO oOcBellaeT u3yvaembli martepuan. B cnyyae ecnn npobnembl C MNOHMMaHWEM
ocTtanucb, HeobxoaumMo obpaTUTbCA K NpenogaBaTento Ha Onuxkawnwen nekumm c 3apaHee
chopMynMpoBaHHLIMK BONPOCaMMU.
[ns ycnewHoro OCBOEHUSA JEKUMOHHOIO Kypca peKOMeHAyeTcsl pPerynsipHo MoBTOPSATb
N3y4eHHbIN MaTepuman.
CamoctoaTenbHass paboTa CTyaeHToB cnocobecTByeT rnybokoMy YCBOEHUS1  y4ebHOro
mMarepwuana u pa3BuTUO HaBbIKOB caMoobpa3soBaHus. CamocTtosTenbHas pabota npegnonaraet
cnegyoLine cCocTaBnsoLlme:

1. pabota ¢ TekcTamu: ydebHMKamu, cnpaBoOYHMKAMMK, OOMOSTHUTENbHON NUTepaTypon, a

Takke npopaboTka KOHCNEKTOB NEKLMI;

2. paboTa Hag TemamMu Ang CaMOCTOSITENTbHOTO N3Yy4eHUs;

3. y4yactue B paboTe CTyaeHYECKMX HayYHbIX KOHEepPEHUMA, oniMMnnag;

4. noprotoBKa 3K3aMeHy.
Kpome nutepaTypbl M3 OCHOBHOIMO CnNucka PEKOMEHAYeTCs CaMOCTOATENbHO MCMONb30BaTb
AONOSHMUTENbHY. HesaBucmmo oT Buga y4vebHuka, paboTa C HUM OOMMKHA MPOMCXOAUTb B
TeyeHue Bcero cemectpa. AdpdekTuBHee pabotaTb € y4ebHMKOM He nocne, a nepepn nekunen.
B npouecce camocTtosTenbHom paboTbl cnegyeT 3aHMMaTb aKTUBHYHO MO3ULMIO U NONb30BaTbCSA
He TONbKO PEKOMEHAOBAHHON NUTEPATYPON, HO U CaMOCTOATENBHO HAaWAEHHBIMU UCTOYHUKAMMU.
Mpn n3yvyeHnn gucumnnMHbl PEKOMEHAYETCHA UCMOMb30BaTb BO3MOXHOCTU CETU UHTEPHET ANs
nonyyYeHns AoNOSHUTENbHON MHAOPMALMKM NO paccMaTpuBaeMon TeMe.

15. NMepe4yeHb OCHOBHOM U [ONOJTHUTENBLHON NUTEPATYPbl, PECYPCOB UHTEPHET,
HeoO6XoAUMBIX ANIA OCBOEHUA AUCLIUNIIUHDI

a) OCHOBHas nuTepartypa:
1 A.C.Apxemos,B.I"CaBeHkoB. O0LLasn Teopus cBA3W. YU4ebHuk ons By3oB .-M.: Nopsiuas
nvHunN,2018.-624c.
5 Pagnocuctemsl nepegayum nHdopmauum: ydedHoe nocobue gns sysos./Iog pea. V.M. Tennsakosa.
-M.: Paguno u cBsi3b,1982.-264c.
M.N. NMenunH , T.N. dunmunnos. PagmnoTexHnyeckne cuctemMsl nepegadn nigopmaumm: yyebHoe
3 .
nocobue ans By3oB. -M.;: Pagno u cBs3b,1984.-256¢

4 [O.Mpokuc. Lindposas ceasb. -M.: Paguno n ¢sa3b,2000.-800c
0) gononHuTenbHasa nuTepartypa:

| 1 | P. Mannarep. Teopusa nHdopmauumn HagexHasa ceasb. -M.: Cos.pagno,1074.-720c.




B)MH(OPMALMOHHbIE  3NIEKTPOHHO-OOpasoBaTenbHble  pecypcbl  (oduumanbHble  pecypcbl

NHTEPHET)*:
Ne n/n McTouHMK

1. | OnekTpoHHasn bubnunoteka 3oHanbHOM Hay4YHOM 6MBNMOTEKM BOPOHEXKCKOrO rocyHNBEpCUTETA :
3NEKTPOHHO-0MbnMoTe4vHast cuctema. — URL :
https://lib.vsu.ru/zgate?Init+elib.xml,simple_elib.xsl+rus

2. | OnekTpoHHO-6ubnunoTevHasn cuctema "bubnunoTex" : aNeKkTPOHHO-OMBNMoTeYHas cuctema. —
URL : https://lib.vsu.ru/?p=4&t=2d&id=1486

3. | OnekTpoHHO-6MbnuotedHasi cuctema BOOK.ru.(u3g-Bo "KHoPyc") : anekTpoHHO-6nbnnoTteyHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1436

4. | OnekTpoHHOo-bubnunoteyHas cuctema "ZNANIUM.COM" (n3g-so "MHDPA-M") : anekTpoHHO-
bmbnuotevHas cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1360

5. | OGnekTpoHHO-BMbnuotevHas cuctema ibook.ru : anekTpoHHo-6ubnmoredHas cucrema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1344

6. | OnekTpoHHO-6ubnunotevHasa cuctema «KHurad®oHa» : aNeKTPOHHO-6MbnnoTeyHas cuctema. —
URL : https://lib.vsu.ru/?p=4&t=2d&id=1336

7. | OnekTpoHHO-6ubnuotevHas cuctema IQLib : anekTpoHHO-6ubNMnoTedHasa cuctema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1310

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ans cCaMOCTOATeNIbHON paboThl

1

B.T. lopsnHoe, A.lXXypaenes ,B.M.TnuxoHoB ,CTaTuctuyeckas pagmoTexHuka Ipumepsl 1
3agaydn. Y4ebHoe nocobue ans By3os/[Nog pea. B.N. TuxoHoea .-M.: CoB.paamno,1980.-544c.

17. UHpopMaLMOHHbIE TEXHONOIMU, UCNOoSIb3yeMble ANsA peanv3auum y4ebHomn
AUCLUMNINNHBLI, BKINOYasa nporpaMmMHoe obecneyeHne u HopMaLMOHHO-CNpaBoO4HbIe
cucrtembl (Npu Heo6XxO0ANMMOCTH)

He ncnon b3YHTCA

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme AUCLUNIIUHDI:

MaFHI/ITHO-MapKepHaFI nnnm MernoBad OOCKa, NapTbl U CTYIbA ON1A O6y‘-IaI-OLLI,I/IXCFI

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1. MNepeyeHb KOMNETEHUMN C YKazaHMeM 3TanoB (hopMUpPOBaHUA U NNAHUPYEMbIX
pe3ynbTaTtoB 00y4eHus

Ko n MnaHnpyeMble pesynerartbl 00yyYeHus OTanbl ©opMUpoBaHNA
cogepxaHue (nokasaTenu JOCTMKEHUSA 3a4aHHOIO YPOBHA  [komneTeHuuu (pasgensildOC*
KOMMEeTEHL NN OCBOEHWSI KOMMETEHLMM NOCPEaCTBOM (Tembl) gucumnnuHel  ((cpeacTea
(vn ee yactn)  |HOPMMPOBAHNS 3HAHWIN, YMEHWIN, HABbLIKOB) MM Moayns n ux OLEeHMBaHWS)
HaVMeHOBaHMe)
OlnK-1 OnK-1.1 CurHansl,
OlK-1.2 Mcnonb3yemMble B
OrlK-1.3 @QHanoroBbIX cUCTEMaX
ClWA, Curnansl ¢
MMMNYbCHOW npakTu4eckme
Moaynsauuen n 3agaHua 1-26
LunpoBbIE CUTHANbI,
OnTmanbHbIN Npuem
CUrHanoB.
OGHapyxeHne
OrlK-2 OrK-2.1 CwvrHansl ¢ npakTu4eckme
MNK-6 OlnK-2.2 MMMYNbCHON 3agaHua 1-26
MK-6.1 Mogynauuen u
MK-6.4 Lundposble curHansl
OnTuManbHbI NPUEM  [MpaKkTUYeckue
curHanos 3agaHua 1-26




.O6HapyxeHne

OnTumManbHbIA Npuem
curHanos
.O6HapyxeHne

npakTn4eckmne
3agaHua 1-26

M pomMeXyTo4YHada aTtTectauna

KM Ha ocHoBe
nepeYyHst BONpocoB
08 9K3ameHa

19.2 OnucaHue KpuTepmeB U LWKanbl OLleHUBaAHUA KOMNeTeHLUMN (pe3ynbTaTtoB 00y4eHus)

Npu NPOMEXYTO4YHOM aTTecTauumn

,D,J'IFI oueHnBaHNUA pe3ynbTaToB o6yqu|/|9| Ha JK3aMeHe WCNOoNb3yeTCA 4-6annbHas wana:

«OTJIMHHO», «XOPOLWO», «yaAOBNETBOPUTESNIbHO», «KHEY4OBJITIETBOPUTEITBHO».
CooTHoLWweHune n0Ka3aTene|7|, KputepueB U LWWKanbl OL4eHUBaHUA pe3ynbTaToB o6yt|e|-w|;|.

YpoBeHb
KpuTepum oueHnBaHMs KOMMNETEHL M cdopmmpo- LLikana oueHok
BaHHOCTU
KOMMETEHU NN
MonHoe cooTBeTCTBME OTBETa OOYyYaloLLErocs BCEM NEPEeUNCIIEHHbIM MoBbiWweHHbIN | OTAMYHO
KpUTEepUaMm. YypOBEHb
OTBET Ha KOHTPOIbHO-N3MEPUTENbHLIN MaTepuarn He COOTBETCTBYeT BasoBbin Xopouuo
OogHOMY (ABYM) M3 NepeYvmCcreHHbIX NokasaTtenemn, Ho obyyatoLmics YpPOBEHb
AaeT nNpaBubHble OTBETHI HA AOMNONHUTENbHbIE Bonpockl. CoaepxaTtcs
oTaenbHble npobensi. ...,
OTBET Ha KOHTPOSbHO-U3MEPUTENbBHBIN MaTepuan He COOTBETCTBYET MoporoBbin YnoosneTsopu-
nobbiM ABYM(TpEM) 13 NepedncneHHbIX nokasaTtenen, obyyarowmncs YypOBEHb TenbHO
AaeT HenorHble OTBETbI HA AOMNOMNHUTENbHbIE BOMPOCHI.
[eMOHCTPUPYET YacTUYHbIE 3HaHWS..., N HE YMEET...., NI NMEET He
NnorHoe npeacTaBneHue. . .., JOMYCKaeT CyLeCTBEHHbIE OWNOKM. ..
OTBET Ha KOHTPOIbHO-N3MEPUTENbHLIN MaTepuarn He COOTBETCTBYeT - Heygosnetsopu-
noBbIM TpeM(4eTbipeM) U3 NepedncreHHbIX nokasaTenen. TenbHO
O6y4yatowmncs 0eMOHCTPUPYET OTPLIBOYHbIE, hparmMeHTapHble
3HaHus, gonyckaeTt rpybble ownbkum. ...,

19.3. TUnoBbIe KOHTPONbHbIE 3aA4aHUA UITN NHbIE MaTepuanbl, HeobxoaMMble AnsA
OLleHKU 3HaHUW, YMEHWNW, HAaBbIKOB U (UNK) onbiTa A4EeATENbHOCTU, XapaKTepu3sylowme
3Tanbl (hopMUPOBaAHUA KOMIMETEHLUN B NpoLiecce 0OCBOEHUs1 o6pa3oBaTefibHOM

nporpaMmmbil

19.3.1 lNepeyeHb BONPOCOB K 3K3aMEHY :
1. OCHOBHble TMOHATMA W oOnpeaesieHuns.
NHdopMaLuN.

2. MHOrokaHanbHble CUCTEMbI CBS3MW.

Cuctemsbl,

JIMHWKN W  KaHaJll nepegayun

3.MokasaTenu ka4ecTBa CUCTEM CBSA3UN: JOCTOBEPHOCTb Nepeaayn coodLeHnn.

4.[MloMmexoyCcTONYNBOCTb, CKOPOCTb nepefadn uHgopmaumn, 3PPEKTUBHOCTL CUCTEM

CBA3N.
5. AMNnUTygHO-mMoaynupoBaHHble curHansl (AMC).

6. AMC c ogHO- TOHanNbHOM MOAYNsIUMEN U ero CrekTp.

7. AMC ¢ MHOro- ToHanbHOM MOAYNSUMEN N ero CReKTp.

8.Cxema peanunsauum AMC.
9. banaHcHas mogynauus.
10.0gHpnonocHas mogynauus.




11. YactoTHO mogynupoBaHHbie curHanbl(UMC).

12.4YMC c ogHOTOHaNbHON MogyNAUVEN.

13.Cnektp YUMC ¢ ogHOTOHanNbLHOM MoAaynsiuneEN.

14.Cxema peanusaumm YUMMC c nomoLybo Bapukana.
15.CpeaHasa MOLLHOCTb Nepmnoanyeckon nocnegoBaTenbHOCTU MMMYIbCOB.
16. CpegHAa MOLLHOCTb MNepuoguMyeckon nocrefoBaTenbHOCTU NPAMOYrOSIbHbIX
MMMNYNbCOB.

17.CvrHansl ¢ mogynsauuen MnynbCHbIX NocrnefoBaTenbHOCTEN
18. AMnnnTygHas nmnynbcHas mogynauus(AVM).
19.lLnpoTHO-MMnynbcHasa mogynsauns (LUAM).

20. ®aszoumnynbcHas mogynauus (PUM).

21. YactoTHo-umnynbcHas moaynaumsa (P1M).

22. Undpposble Buabl Moaynsaumun.

23. MNpeobpasoBaHne HeNPEpPbIBHbIX CUrHANOB B ANCKPETHbLIE.
24 AHanuTuyecKkue BblpaXKeHUs 518 pearibHbIX AUCKPEeTU3NPOBAHHbIX CUrHarnoB.
25.CneKkTp ANCKPEeTU3MPOBAHHOIO cUrHana.

26.KBaHTOBaHWE MO YPOBHIO OUCKPETU3NPOBAHHOIO CUrHana

27 .MNorpelHoCTb KBAHTOBaHUS.

28.AHanoroBo-undgpoBble npeobpasosatenu (ALIM).
29.CnyyanHble curHansl. PyHKUUWN pacnpegeneHus.
30.MMNoTHOCTL BEPOATHOCTEN CNyYanHOW BENMNYNHBDI.
31.4uncnoBble xapakTepUCTUKK Crly4anHbIX CUrHarnoB.
32.9proanyeckme nNpoLeccsl.

33.KoppensaumoHHble XxapakTepUCTUKK CrlyvanHbIX NPOLEeCCOB.
34.CnekTparnbHble XapakTePUCTUKN CRyYanHbIX CUrHamMoB.

35. CnekTparnbHas NSIOTHOCTb MOLWHOCTU  CryYalHbIX CUTHAOB.
36.[ANCKPETHBIN NCTOYHMK COOBLLEHWIA.

37.Konuyectso nHdopmauum .EguHuLbl MHopmaLumn.
38.9HTponwms.

39.B3anmHas nHgopmaums.

40. NHdopmaumsa B HENPEPbIBHbIX KaHanax.

41.lMponyckHasi CNOCOBHOCTb ANUCKPETHOro KaHana.

42. MNponyckHasi cCnoCOBHOCTb HEMPEPBLIBHOrO KaHana..
43.Teopema KoANPOBaHNA ANSA KaHana ¢ NoMexamu..
44.3nCUNOH-3HTPONUS.

46.Kputepum onTumanbHOro npuvema.

46.PyHKUMOHAN OTHOLEHU NnpaBaonogoous.

47.06HapyxeHune curHarnos.

48.CTpyKTypHasi cxema obHapy>XuTensa CurHanos.
49.XapakTepucTnkm obHapyXeHnsa curHanos.

50.PasnunyeHune curHanosto

51.BepoaTHOCTM OLLIMOOK pasnnyeHnsa CurHanos.

19.3.2 MNepeyeHb NpakTU4ECKUX 3a4aHUNU

1. Hantu cnekTtp nepuoany4eckon mnocrnefoBaTenibHOCTU MNPAMOYrOfibHbIX MMMYMbCOB,
cnegywowunx ¢ nepuogom 100mkc. OnutenbHOCTb oTAenbHoro mmnynsca 10 MKC.
Onpegenntb «4aCTOTHOE» PACCTOSIHUE MeXAY COCEAHWUMMU rapMOHMKaMU, aKTUBHYHO
LWMPUHY CNEKTPA, YNCIO rapMOHUK, COOEPXaLLMXCH B aKTUBHOW LUMPUHE CNeKTpa.

2. AMNnMTYgHO-  MOAYNUMPOBAHHBIM  paguocurHan  opMupyeTca  npyv  MOMOLLUK
MoAaynsaumMn Hecywero konebaHus ¢ amnnauMTygoun 0,1B n yvactotom 1 wmly
OLHOTOHarNbHLIM YNPaBNALMM CUTHANoOM ¢ Yactoton 2 kl'y. 3anncaTb BblpaxeHue
ana AM pagmocurHana, ecnu rinyéuHa mogynsumm 0,8. Hantm cnektp paguocurHana.
OnpegennTtb WNPUHY CnekTpa.



3. PagunoueHTp Beget nepenady Ha yactote 5 MU MeTo4oOM TOHanNbLHOM aMnsIMTYAHOW
moaynsaumm ¢ dactotamm  F=1,5 kly, 3 kl'y. AMNnNuTyga HanpsbkeHus HecyLlero
KonebaHma BO BXOOHOM KOHType npueMHuka paBHa U=1 B. KoadduumeHTbl
Moaynsaummn Bce pasHbl 0,8. PaccuutaTb CNeKTp NpPUHMMaemMoro paguocurHana u
onpeaenuTb ero LWMPUHY CnekTpa.

4. YacToTHbIN AnanasoH MOAyInMpyloLWero curHana B TenegoHun orpaHuyveH
nonocosbiM unetpom ¢ nonocon 300-3400 ru. [llpeactaButb cnektp AM
paguocurHana n onpegenntb LUMPUHY CrekTpa curHana.

5. HanucaTb BblpaxeHue OnNg  4YacTOTHO-MOLYSNIMPOBAHHONO paguocurHana npu
ofHOTOHanbHoM mogynaumn. OBBACHUTL M3MEHEHME CTPYKTYpbl CMEeKTpa curHana
NpU N3MEHEHUN BESTMYUHBI MHAEKCA YAaCTOTHOM MOLYIALMM.

6. PaguoueHTp BegeT nepegady Ha 4dactote 1 My MeTo4OM 4YaCTOTHOM TOHAITbHOM
moaynsaumm ¢ yactoton 1,5 kl'y. [desuauyuna yactotel UM paguocurHana mMoxet
npuHumaTtb 3HadveHmna 0,15 klu,1,5 kl'y, 3 klMu,75 kl'y. HanucaTb BblpaxkeHna AOns
paguocurHanoB. Hantu nx cnektpbl. Onpegenntb LWWUPKHbI CNEKTPOB CUTHAOB.

7. CtaHgapTHbin UM pagmnocurHan 3aHumaeT nosiocy B 150 kl'y. Onpenenntb CKOSbKO
pagnocTaHUMn MOXET pasMeCTUTb BMIOTHYIO B AnanasoHe BosH oT1 o 10 m.

8. CwurHan Ha Bxoge npuemHuka nmeet amnnutygy 0,1B n gnutensHocTtb 2 mkc. CuHan
NPUHMMAETCA Ha ypPOBHE LWyMa CcO crnekTpanbHon nnoTtHocTbio 0.000000001 Bt/lu.
Hantn oTHoweHne curHan/wym Ha Bbixode NIMHENHOW YacTu NPUEMHMKA.

9. Kak nameHuTcsa OTHOLLEHNE cUrHan/wym B NpeablayLuen 3agade, ecnm :

10.cnekTpanbHas NAoTHOCTL WyMa yBenM4uMTCA B ABa pasa;

11.amnnnTtyga ymeHblNTCA B ABa pasa;

12.cnekTpanbHas MnoTHOCTb WyMa yBENMYUTCA B [Ba pa3a, a aMnnuTtyga yMeHbLIUTCA
B ABa pa3sa.

13.Tlonb3ysicb paboyvmmn xapaktepuctukamuv OBHapyXeHusa oueHuTb Tpebyemble
3HaAYeHUs1 yBENUYEHNN OTHOLLEHMS curHan/wym npu obHapy>XeHUN NOSTHOCTbIO
M3BECTHOrO CUrHamna, curHana co cflydyanHou HavanbHou ason, Co CrnyyYyanHbIMU
HavanbHOW dpason n amnnntynon. MNMpunHate D=0.4,0.6,0.8,0.01.

14.0Onpepenutb Tpebyemoe yBenuYeHne OTHOLUEHWSA curHan/lym npu nepexoge ot
oOHapy>XeHNss MOMHOCTbLI M3BECTHOrO curHana K oOHapyXeHu curHana ¢
Hen3BeCcTHbIMW NapamMeTpamu.

15.BeposaTHOCTb NpaBunbHOro obHapyxeHus pasHa 0.9 (0.7), a BEPOATHOCTb JTOXKHOWM
Tpesorn 0.0001 (0.001).

16.0Onpenenntb BENUYNHY Nopora 06HapyXeHNss N3BECTHOIO CUrHana KoppensaunoHHbIM
obHapyxuTenem npu 3agaHHoM BeposTHoCcTU JnoxHon Tpesorn0.0001 (0.001)
,3HayYeHnn aHeprum curHana 2.5 10 -20 [k, cnektpanbHon nnoTHoctn NO =10-21
Bt/lu.

17.na curHana ¢ npsMoyronibHon orubatowen n Hecywen dactoton fO=10ITy HanTn
anarpammy HeonpenerneHHOCTU, ecnu AnuMTenbHOCTb nMmnynsca 1 Mkc. MNMoctpouTtb
Aanarpammy HeonpegeneHHoctn ([H) B koopamHaTax (Bpemsi 3agepXXku, 4acTtoTa),
(AanbHOCTb, CKOPOCTb).

18.Kak namenutca [IH B paccmMoTpeHHON Bblle 3ajade, ecrnv AnnTenbHOCTb MMNyNbca
YMEHbLUNTb NN YBENUYNTL B AiBa pasa..

19.PaccuutaTth napameTpbl [JH paspeliatrowme cnocobHOCTU MO BPEMEHU 3aLEPXKKU U
COBUIY 4acToTbl ANA pagnoumMnyrbca ¢ NPAMOYrofibHon ornbatowen annTenbHOCTLIO
5 Mmkc n gnnHon BonHbl 10 cm.

20.Paccuutatb napameTtpbl [JH paspewatoime cnocobHOCTU NO BPEMEHU 3a4EpPXKKN K
CABUWIY YacTOTbl AN pagnonmnynbca C KONOKOSbHOW ormbatowen AnmTenbHOCTbHo 1
MKC (5 MKC) 1 anuHon BonHbl 10 cm (3 cm).

21.KakoBbl OOMKHbI OblTb ASIMTENBHOCTU  HEMOLYSIMPOBAHHbLIX PaAVOUMMYNIbCOB C
NpsSMOYronibHO1 M KOMokonbHOW ormbarowmmmn ana obecneyeHns nNOTeHUManbHOM
paspeLlatoLern CnocobHOCTLI0 N0 BpemMeHu 3aaepxku 0.4 MKc.



22.PaccunTtaTtb NOCTOSAHHbIE paspelueHus Ang paguoumMnynbCOB CO NMPSMOYrOfbHON U
KONOKOMbHOM OrmbaroLmnm npu gnmtensHocTM 1 MKC 1 AnvHe BOMHbI 3 CM.

23.TOYHO WM3BECTHBLIN CUrHamn- paguouMmnysibC C ANUTENbHOCTbID 1 MIC U Hecyllen
yactoton 10 My obHapyxmBaeTca C BEPOATHOCTAMW NPaBUIIbHOrO OBHapyXeHus
0.9 n noxHon TpeBorm 10 -6. Hanutm cpegHekBagpaTUyeckne  NOrpeLuHOCTU
N3MEpPEHNA BpPEMEHU 3aepPXKMU U COBUra 4acToThbl.

24.TOYHO M3BECTHbIN paguocurHan KosiokonbHou dopmbl ¢ amnnutygon 2 10 -3 B
anutenbHocTblo 1 MKC M yactotonm 20 Ty oO6HapyxmBaeTcss Ha PoHe LIyMOB CO
cnekTpanbHon NnoTHocTblo10 -12 BT/I'y. HanTn norpelHoCcTM n3aMepeHnsi BpPEMEHMU
3a[epP>XKN U caBuUra 4acToThl.

25.0npenennTb, Kakoe OTHOLLEHUE curHan/wym AoSmMKHO ObiTb Npyu NpuemMe OTAENbHOro
paguoumnynsca, ecnv npu npveme nadykm wm3 10 MMNyNbLCOB BEPOSITHOCTb
npaBuIibHOro obHapyxeHnsa navkm pasHa 0.9, npu BEpOSATHOCTU NoxHon Tpesorn 10 -
4. PaccmMoTpeTb ABa criyyast: nayka aBnsieTcst KorepeHTHOM N HEKOrepeHTHOWN.

26.0npenennTb, Kakoe OTHOLLEHUE curHan/Wwym AoSMKHO ObiTb Npu NpuemMe OTAEeNbHOro
M3BECTHOro  paguvoumnynbca (paguocurHana co crnyyYyanHoOM HavanbHon ¢hasown,
paguocurHana co criydamHbIMM HavYanbHOW dason n aMnnuTygon), ecnu npu npueme
na4vkm n3 10 umnynscos ( 100 nMNynbCOB ) BEPOATHOCTb NPaBUITbHOrO OBHapYXeHUst
naykm pasHa 0.9,(1.95) npu BeposATHOCTM noxHom Tpesorm 10 -4 (10 -6).
PaccmoTpeTb ABa criyvas: nayka sBnseTcst KorepeHTHOM N HEKOrepeHTHON.

19.4. MeToanyeckue matepuanbl, onpegensirowime npoueaypbl OLeHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB U (MNK) ONbITa AeATEeNIbHOCTU, XapaKTePU3YOLLUX 3Tanbl (pOpMUPOBaAHUA KOMNETeHLUN
OueHka 3HaHUI, YMEHNA U HaBbIKOB, XapakTepusytoLwasi atansl OPMUPOBAHNA KOMMETEHLNNA B
pamMkKax W3y4yeHUa OUCUMMNUHbI OCYLIECTBNSAEeTCA B XO4e TeKywenhn U NpOoMeXYyTOYHOU
aTtTecTauumn.

Tekywiaa artrectauus npoBoauTCA B COOTBETCTBUM C [lonoxeHnem O Tekyllen atrtectauuu
oby4yarowmxca no nporpamMmamMm Bbiclero obpasoBaHuss BOPOHEXCKOro rocygapCTBEHHOMO
yHMBepcuTeTa. Tekywas artrectaumsa npoBoauTcs B opme(ax) ycTHoro onpoca
(vHauBmuayanbHbIN onpoc), Kputepun oueHnBaHns NpuBeAEHbI BbiLLE.

[MpomexyToyHas aTTecTauma NpoBOAUTCH B COOTBETCTBUM C [1onoXXeHMEM O NMPOMEXYTOYHOM
aTTectayumn oby4varomxca no nporpaMmmam BbicLLero obpasoBaHus.
KOHTpOMbHO-M3MepUTEnbHbIE MaTtepuarnbl NPOMEXYTOYHOM aTTecTauuu BKYarT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSKOLIME OLEHUTb YPOBEHb MOJSTYYEHHbIX 3HAHUA U
npakTuyeckne 3agaHus, MO3BOSISKOLWNE OLEHUTb CTENeHb CHOPMUPOBAHHOCTM , YMEHUA WU
HaBbIKOB

Mpn oueHMBaHUN MCMNONb3YKTCA KONMMYECTBEHHbIE LIKanbl OUEHOK). Kputepun oueHmBaHus
npuBeaeHbl BbilLe.



