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PABOYASA NMPOrPAMMA YYEBEHOW AUCLUNIIUHDI
B1.0.27 OcHoBbI Teopuun nepegaum MHhopmauum

1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroToBKu/cneunanbHOCTMU:

09.03.01 lHebopmamukKa u eblqucIuUmeribHasi mexHuka

2. Mpodcdunb noaroroBku/cneumannsauyms:

BbiyucniumernbsHble MawuHbl, KOMIIEKChkl, cucmeMbl U cemu

3. KBanudukauums (cteneHb) BbINYCKHUKA: bakasiasp

4. ®opma oby4eHus: oyHas

5. Kachenpa, oTBevarLwan 3a peanmsaumio QUCLUNIUHDbI: 3/I€KMPOHUKU

6. CoctaBuTenu nporpammbl: HaxmaHcoH eHHadul CumoHo8uY, OKMOP MEeXHUYECKUX

Hayk, rpogeccop

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

8. Yue6HbIn roa: 2025/2026 CemecTp(bl): 7



9.llenu n 3apayum y4e6HON ANCUUNIIUHDI:

Llenbio ancumnnuHel sIBNSETCA NOAroToBKa crneunanucTa K HayydHO- uccrefoBaTefibCkon U
OMNbITHO-KOHCTPYKTOPCKOW AEeATEeNbHOCTM Npu pas3paboTke COBPEMEHHbIX MHGOPMaLUMOHHbLIX
cucteM. 3agadven ANCUMNINHBI SBSETCA N3ydeHne NPpUHUMNOB NOCTPOEHUS CUCTEM Mepenaydn
NMHopMauuK, NX XxapakTepuUCTUK, NokasaTeren KayecTsa, KaHanoB nepegayn nHpopmMaumm, nx
CBOWNCTB, 0COBeHHOCTEN DYHKLMOHNPOBAHUS.

10. MecTo yyebHOM AncUMNNUHBLI B cTpyKType OOI:

[vcuMnnuHa OTHOCMTCA K AucumMnnMHaMm 6as3oBoOM  YacTu  NpodpeccMoHanbHOro  UuKna
obpasoBaTernbHON NporpaMMbl Mo HanpasneHuto «HopmaTrka 1 BblYMCIIMTENBbHAA TEXHMKaY.

11. NnaHupyemble pe3ynbTaTbl 060y4yeHUs No AgucuunnuHe/Moaynio (3HaHUA, yMeHuUs,
HaBblK1), COOTHECEHHbIE C NNaHupyeMbiMU pe3yribTaTaMM OCBOEHUs1 obpa3oBaTesibHON
nporpaMmmbl (KOMMNETEHLUAMU BbINYCKHUKOB):

Koga HassaHwne Koa(bl) WHamnkatop(bl) MnaHupyemble pesynsraThbl
KOMMeTeHunn 0by4eHus
OlK-1 | CnocobeH OlK-1.1 | OnunpaeTcsa Ha OCHOBbI Wcnonb3yeT 3HaHus 06
NPUMEHATb mMaTtemaTuku, usnku, yCTPONCTBE nepegayn
ecTeCcTBEeHHOHayu BbIYMCINTENBHON TEXHUKM 1 nHdOpMaLMmM Ha annapaTHOM
Hble U1 nporpaMmMmnpoBaHuns rnpu ypoBHe
obLenHKeHepHb! NOCTPOEHUN MOAENN NPEeAMETHON
€ 3HaHwus, obracTv B pamMmkax TeopeTnyecKoro
meTtoabl N 3KCMEePUMEHTarbHOIO
MaTeMaTn4ecKoro nccregoBaHns
aHanusa un OlK-1.2 | MnaHnpyeT peLueHne MnaHupyeT passuTtue
MOAENMPOBaHWS, npodeccnoHanbHbIX 3a4aq ¢ NHAPACTPYKTYPbI, annapaTHoro un
TEOpPETUYECKOrO U NpMMeHeHnem nporpamMmmHoro obecneyeHms ans
3KcnepvMeHTanb €CTECTBEHHOHAYYHbIX 1 NOAAEPKKM aKTyanbHOro cTeka
Horo OBLLEMHXEHEPHbIX 3HaHUN, NPOTOKOSOB CBA3N
nccnenoBaHns B METOA0B MaTeMaTn4ecKoro
npodeccuoHarnbH aHanvsa u MogenupoBaHus
oWt pesiTenbHOCTU | OfK-1.3 | AHanusnpyeT pesyrbTaThl N3mepsaeT n aHanusmpyeTt
TEOPETUYECKOro U XapaKTepuCTUKN COBPEMEHHbIX
3KCMepuMeHTanLHoro NPOTOKOSOB Nnepeaayu
nccregoBaHns NpeaMeTHON nHdopmaLmm
obracTv B pamMmkax TeopeTnyecKoro
N 3KCNEPUMEHTalbHOIO
nccregoBaHns
OlK-2 | CnocobeH OrK-2.1 | OcywecTBnsieT noumck, cbop, OueHnBaeT MHGPOPMaLNOHHbIE
noHMMaTb XpaHeHune, o6paboTky, XapaKTepUCTUKN AaHHbIX
NPUHUMMbI npegcrasnexHve nHdopmauum npu
paboThbl peLueHuun 3agay
COBPEMEHHbIX npodeccnoHanbHon AeATernbLHOCTH
nHpopmaunoHHbl | ONMK-2.2 | Moabupaet u ncnonb3yet BbibupaeT meTogbl cxxatus
X TEXHOMOrnn n NMHEOPMALIMOHHBIE TEXHOMOMMN NpK | Nepegayvm uHdopmaumm Ha
UCMorb30BaTh MX peLleHnmn 3agaq OCHOBe aHanusa TpeboBaHui
Ans pelleHus npodeccnoHanbHoON AeATeNnbHOCTU | 3aKasvuka
3agav
npodeccuoHarnsH
OWN AeATenbHOCTH
MK-6 CnocobeH MK-6.1 Bnapgeet 6a3oBbIMU 3HAHUAMMU 3HaeT nHgopmaLMOHHbIE
NpyYHUMaTb Teopuu nepegayn nHgopmMaumm XapaKTepuCTUKN KaHanoB
yyacTue B nepegayv idopmMauum n ymeet
paspaboTke UX NPUMEHSITb Ha NpPaKTuKe
cuctem MK-6.4 IMpumMeHsieT Ha npakTuke YBepeHHO 1Ucnorb3yeT MeToabl
TernekoMMyHmKaL, MaTemaTUyecKnin n usndeckum n3mMepeHns n pacyeta
un annapar npv peLleHnm XapaKTepUCTUK COBPEMEHHbIX
npodeccuoHanbHbIX 3a4ad B MHGOPMALIMOHHBIX CUCTEM
obnacTtu cuctem




TeNeKkoMMYHVKaLWii ‘

12. O6beM AUcUUNuHbI B 3a4eTHbIX eanHuuax/vyac. — 5/180.

CDopma I'IpOMG)KYTO'-IHOVI aTTeCTaunn 3K3aMeH.

13. Buagbl yueb6Hom paboThbl

TpynoemkocTb
. Mo cemecTpam

Bug yyebHowm paboTbl Bcero 7
AyaMTOPHbIE 3aHATUA 72 72
B TOM Yucne: nekumm 36 36
npakTnyeckue 36 36
nabopaTtopHbie
CamocTosiTensHasa paboTa 72 72
dopma NPOMEXYTOUHOW aTTecTauum 36 36
( ak3ameH — 36 vac.)
UToro: 180 180

13.1. CopepxaHue AUCUUNIUHbBI

n/n HaumeHoBaHue pasgena
CopepxaHue pasgena gUCLMNIUHDI

ANCUMNANHBI

1. Nekumn

1.1 CvrHanel, ucnorb3yemMble B Cwuctembl nepegayn nHopmaumm. XapakTepuUCTUKN.
aHanorosbix cuctemax ClA lMokasaTtenu kavecTBa.

1.2 CvrHanel, ucnornb3yemMble B AMNAUTYQHO-MOAYNUPOBAaHHbIE CUrHarMbI
aHanorosbix cuctemax Cl

1.3 CvrHanel, ucnorb3yemMble B CwvrHansl ¢ 6anaHCcHOM 1 O4HOMOOCHOW MOAYNALNENn
aHanorosblx cuctemax CIA

1.4 CvrHansl, ucnonb3yemMble B CwvrHansl ¢ YacTOTHOM MOgynsAUnen
aHanorosblx cuctemax CIA

15 CwvrHanel ¢ UMNynNbCHOMN CurHanbel ¢ UMNYNbCHBIMK BUAAMW MOAYNSALUUK
Moaynsumen n umdposble
curHansl

1.6 CuvrHanbl ¢ MMNYNbCHON Ownckpetnsauma curHanos. Teopema KoTtenbHukosa. CnekTpbl
mMogynsiumMen n umdpoBble ONCKPETU3NPOBAHHBIX CUTHAsOB.
curHansl

1.7 CwvrHanel ¢ UMNynbCHOM AHanoro-ungposble 1 Undpo-aHanoroeble NpeobpasoBaTenu
mMogynsumen u unudpoBble
curHansl

1.8 CwvrHanel ¢ UMNynbCHOM IunckpeTHoe Z- npeobpasoBaHue. CBoicTBa Z- NnpeobpasoBaHus
mMoaynsumen u unudpoBble
curHansl

1.9 CwvrHanel ¢ UMNynbCHOM OunckpeTHasa obpaboTka nHopmMaumm.
mMoaynsumen u unudpoBble
curHansl

1.10 Cny4danHble curHansl 1 Teopus | CnydarHble CUrHarnbl. UX YAaCTOTHbIE U KOPPENSLUOHHbIE
MHpopmaumm XapaKTEPUCTUKMN.

1.11 CnyyanHble curHanbl U Teopust | MNMoHATUSA Teopum nHdopmaumm. AuTponud, VMIHdopmaumnoHHbIe
MHpopmaumm XapaKTEPUCTUKM KaHaIOB.

1.12 CnyyanHble curHansl U Teopus | MNMponyckHas cnocoOBHOCTb OUCKPETHOMO M HEMPEPbLIBHOIO
WHpopmauum KaHaros.

1.13 OnTManbHbIN Nprem O6HapyxeHue curHanoB. CTaTUCTUYECKME KpUTEPUM
curHanoB. O6HapyxeHue oBHapyXeHus.

1.14 OnTumanbHbIA Npuem dyHKUMOHanN oTHOWeEHWs1 npasaononobus..ObHapyxeHne
curHanoB. OGHapyXeHue W3BECTHOro curHana.

1.15 OnTumanbHbIn Npuem OOGHapyxeHuWe curHana co criy4aHon HavarnbHOWM ha3omn.

curHanoB. OGHapyxeHwve

XapakTepucTukn obHapyKeHUs.




1.16 OnTumanbHbIA Npuem OB6HapyxeHue curHana co cnyyamHbiMy HavyanbHoOW hason n
curHanos .O6GHapyxeHue aMnnuTyaoun. XapakTepucTukm obHapyxeHus

1.17 PasnuyeHne curHanos. PasnuyeHwne curHanos. PasnuyeHune curHanos co criyyanHon
Owunbkn npuema HavyanbHOW (a3on. XapakTepUCTUKMN pasnnyeHus.

1.18 PasnunyeHne curHanos. Pa3snuuyeHve curHanos co criydyavHbIMW aMninMTyaom 1

Owunbkn npuema

HavyanbHOW dha3on. XapakTepUCTUKM pasnnveHus.

2. MNpaktnyeckne 3aHaATUs

2.1 CwvrHansl, ucnonb3yembie B Pacuet xapaktepuctmuk AM curHanos
aHanorosbix cuctemax ClA
2.2 CwvrHansl, ucnonb3yembie B Pacuet xapaktepuctuk curHanos ¢ bM n OM
aHanorosbix cuctemax Cl
2.3 CuvrHanel, ucnornb3yemMble B Pacuet xapaktepuctuk curHanos ¢ UM
aHanorosbix cuctemax ClA
2.4 CwvrHanel, ucnornb3yemMble B Pacuet xapaktepuctuk curHanos YM
aHanorosbix cuctemax ClA
2.5 CwvrHanel ¢ UMNynbCHON PacuyeT xapaktepuctuk curHanos AWM, PUM
MoAynaumen n umgposble
curHansl
2.6 CurHanbl ¢ UMNynbCHOM Pacuyet xapaktepuctuk curHanos LUMM, UM
mMoaynsaumen n umdposbie
curHansl
2.7 CwvrHanel ¢ UMNynNbCHOMN Pacuet xapakTepuctuk ANCKPETU3NPOBAHHBIX CUrHanoB
mMoaynsaumen n umdposbie
curHansl
2.8 CvrHanbl ¢ MIMNYNbCHON PacyeT xapakTepucTuk curHanos B Buge Z- npeobpasoBaHus
mMoaynsaumen n umdposbie
curHansl
2.9 CurHanel ¢ UMNynbCHOM PacuyeT xapaktepuctuk umMdpoBbIX uUsTPoB
Moaynaumen n umgposble
curHansl
2.10 CnyyanHble curHanbl U Teopusi | PacdeT KoppensumoHHbIX XapaKTEPUCTUK CIydaiiHbIX CUrHaNoB
MHdopMaLnm
211 CnyyanHble curHanbl M Teopust | PacdeT cnekTpanbHbIX XapakTEPUCTUK CryYalHbIX CUrHanoB
MHdopMaLnn
2.12 Cny4yaiHble curHansl 1 Teopus | PacyeT MHOpMaLMOHHbBIX OLEHOK KaHanoB nepegayv
MHdopMaLnn MHdopMaunn
2.13 OnTumanbHbIA Npuem PacuyeT xapakTepucTuUK 0BHapyXeHWUs1 M3BECTHbIX CUrHanoB
curHanos. O6HapyxeHue
2.14 OnTumanbHbIN Nprem PacueT xapakTepMcTuk 06HapyXeHus CUrHanoB CO Cry4yanHon
curHanos. O6HapyxeHue HavanbHou drasomn
2.15 OnTumanbHbIN Nprem PacyeT xapakTepmcTuk 06HapyXeHns CUrHanos Co Cry4anHbIMm
curHanos. O6HapyxeHue HavyanbHou dra3on U aMnIUTyaou
2.16 OnTumanbHbIN Nprem PacueT xapakTepmMcTuk 06HapyXeHUs KOrepeHTHbIX U
curHanos. O6HapyxeHue HEKOrepeHTHbIX Mayvyek CUrHanos
2.17 PasnuyeHne curHanos. Pacuet xapakTepuctuk pasnuyeHus curHanos
Ownbkn npuema
2.18 PasnuyeHne curHanos. Pacuert owumbok pasnuyeHnss  curHanos
Owunbkn npuema
13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA
Ne | HaumeHoBaHue TeMbI Buze! sanATUi (4acos)
n/n | (pasgena) QUCLMNIIMHbI Jlekymm | MpakTnyeckue | JNlabopatopHble CamocrosiTent- Bcero
Hasi paboTta
1 CwvrHanel, ucnonb3yemble B 8 16 32
aHanoroBbIix cuctemax Cl
CwvrHanbl ¢ MMNyINbCHON
2 Moaynaumen n ungpossle 10 10 20 40
curHanol
3 Cny4anHble curHanbl 1 Teopus 6 12 o4
NMHpopmauum




4 OnTManbHbIN Npuem 8 8 16 32
curHanos. O6HapyxeHune

5 PasnunuyeHne curHanos. 4 4 8 16
Ownbkn npmnema
3K3ameH 36 36
UToro: 72 36 72 180

14. MeToan4yeckue ykazaHmAa Ans ody4yaroWmMXCcA No OCBOEHUIO AUCLUMNIIUHDbI

[na ycnewHoro ocBoeHMs OMCUMNNHBI Heobxoauma perynsipHas u nnaHomepHas paborta ¢
KOHCMEKTOM NEKUNA U NnnTepaTypomn.
INekummn npeactaBnsetr cobon cuctematmyeckoe, nocnegoBaTenbHoOe U3noxeHue ydebHoro
mMaTtepuana. Ha nekumax oT ctyaeHta TpebyeTcsi He NPOCTO BHUMaHME, HO U CaMOCTOATENbHOE
odopmMIieHme KoHcrnekTa. KauecTBeHHbIN KOHCNEKT AOIMKEH NErko BOCNPUHMMATBLCSA 3pUTENBHO,
B €ro Tekcte cnenyet cobniogaTtb absaubl, BblAENATb 3arofioBKW, NMPOHYyMepoBaTb hOpMyIibl,
noavYepkHyTb TEepMWUHbl. PekomeHayeTca 3anucbiBaTb He Kaxgoe CroBO JekTtopa, a
noctapaTtbCs 3anncaTb ero OCHOBHYIO MbICIlb, UCMOSb3YS NOHATHbIE COKPaLLEHMSI.
[Mocne OKOHYaHWA NEKUMM HYXXHO npocMmaTpmBaTb KOHCMEKT ANs onpefeneHus matepuana,
BbI3blBAOLLErO 3aTpyaHeHUa AOnst noHumanus. [locne aToro cnegyet obpatutbes K
pEKOMEHOYEMOW B HaACTOsILLEN NporpamMme nutepatype C LUenbiko YriybreHHOro usyveHus
npobnemHoro Bornpoca. B obuwem cnyyae paboTta nuuwb C OOHUM NUTEPATYPHLIM UCTOYHUKOM
4yacTo 4BMSIETCS HEeOOCTaTOMHOW ANs  MNOSIHOrO  NMOHUMaHMs, MNo3ToMy Heobxoaumo
npocmaTpuBaTb HECKOSNIbKO WMCTOYHUKOB ANnsi Bblbopa TOro, KOTopbii Hamboree mnomHO u
AOCTYNHO OCBellaeT u3yvyaeMbld Matepuan. B cnyyae ecnu npoGnembl C MNOHMMaHWEM
ocTtanucb, HeobxoanMmMo o6paTUTbCA K NpenogaBaTento Ha Onuxkanwen nekumm c 3apaHee
chopMynUMpoBaHHLIMK BONPOCaMMU.
[ns ycnewHoro OCBOEHUSA JEKLMOHHOIO Kypca pPEKOMEHAYEeTCsl pPerynsipHO MNOBTOPSATb
N3y4YeHHbIN Matepuran.
CamoctoaTenbHas paboTta CTygeHTOB cnocobecTByeT rnybokoMy YCBOEHUS1  y4ebHOro
Marepwuana u pa3BuUTUO HaBbIKOB caMoobpa3soBaHus. CamocTtosTenbHas pabota npegnonaraet
cnegyouine cCocTaBnsioLlme:

1. pabota c TekcTamu: yd4ebHMKamu, crnpaBoYHMKaAMMW, OOMNOSTHUTENbHOW NUTEpaTypown, a

Takke npopaboTka KOHCNEKTOB NEKLMI;

2. paboTa Hag Temamu ans CaMOCTOSATENbHOMO N3y4eHUs;

3. y4actue B paboTe CTyaeHYECKMX HayYHbIX KOHEepPEeHUMA, onuMmnnag;

4. noproToBKa 3K3aMeHYy.
Kpome nutepaTypbl M3 OCHOBHOIO CMMCKa PEKOMEHOYETCS CaMOCTOSITENbHO MCMOMb30BaTb
AononHuUTenbHy0. HesaBucmmo oT Buga yvebHuka, pabota C HUM AOSMKHA MPOMCXOAUTb B
TeyeHue Bcero cemectpa. AdpdekTnBHee pabotaTb € y4ebHMKOM He nocne, a nepen nekunen.
B npouecce camocTtosTenbHom paboTbl cnegyeT 3aHMMaTb akTUBHYHO MO3MLNIO U MOMb30BaTbCS
He TOSNIbKO PEKOMEHAOBAHHON NUTEPaTYpPOn, HO N CaMOCTOATENBHO HAaWAEHHbIMU UCTOYHMKaAMM.
Mpn n3yyeHmn gUcuunMHbl PEKOMEHAYETCS UCMOMb30BaTb BO3MOXHOCTU CETU UHTEPHET ANs
nonyyeHnst 4ONOMHUTENBHON MHAOPMALMKM NO paccMaTpuBaeMon TeMe.

15. NMepe4yeHb OCHOBHOM U JOMOJSIHUTENIbHON NUTEPATYPbl, PECYPCOB UHTEPHET,
HeoO6XoAUMbIX ASfI OCBOEHUA AUCLUNIIUHDI

a) OCHOBHas nuTepartypa:

1 A.C.Apxemos,B.I"CaBeHkoB. O0LLasn Teopus cBA3N. YU4ebHuk onsa By3oB .-M.: Nopsiyas
nuHmnn,2018.-624c.
> PagmocucTtembl nepegayun nHdopmanmu: yuebHoe nocobue ans Bysos./lNog pen. U.M.Tennsikosa.

-M.: Paguno u cBs3b,1982.-264c.
M.N. NenunH , M.N. dununnos. PagnotexHudeckne cucteMbl nepegaym nHgopmMauum: yaebHoe
nocobve gns By3oB. -M.: Pagno v cBssb,1984.-256¢
4 .Mpoknc. LUndposas ceasb. -M.: Pagno n cesasb,2000.-800c
0) gononHuTenbHasa nuteparypa:
1 | P. Mannarep. Teopus uHchopmaLmmn HaaexHas cesaab. -M.: Co.paano,1074.-720c.

3




B)MH(OPMALMOHHbIE  3NEKTPOHHO-OOpa3oBaTesnbHble pecypcbl  (oduumanbHble  pecypcbl

NHTEPHET)":
Ne n/n UcTouHunk

1. | 3nekTpoHHasa 6ubnuoteka 3oHanNbLHOW Hay4HOW 61BnMoTekn BopoHEXCKOro rocyHnsepcuTeTa :
ANEKTPOHHO-6nbnNMoTeyHasn cuctema. — URL :
https://lib.vsu.ru/zgate?Init+elib.xml,simple_elib.xsl+rus

2. | OnekTpoHHO-6ubnunotevHasa cuctema "bubnuoTex" : anekTpoHHO-OMbnNuoTevHasa cuctema. —
URL : https://lib.vsu.ru/?p=4&t=2d&id=1486

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

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

5. | OnekTpoHHO-OMbnuoTevHas cuctema ibook.ru : anekTpoHHO-0MbnmoTedHast cuctema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1344

6. | OnekTpoHHO-6ubNMoTevHasn cuctema «KHuradoHa» : aNeKTPoHHO-6MbnnoTeyHas cuctema. —
URL : https://lib.vsu.ru/?p=4&t=2d&id=1336

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

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06ecneyeHus Ans caMoCToATeNIbHOW paGoThl

1

B.T. lNopsaunHos, A.'Xypasnes ,B./.TuxoHos ,Ctatuctudeckas paguotexHuka .Mlpumepsbl n
3agayu. Y4yebHoe nocobue ans Bysos/log pea. B.N.TuxoHosa .-M.: Co.pagno,1980.-544c.

17. UHchbopMaLIMOHHbIE TEXHONOIMU, UCNosib3yeMble ANA peanu3auum y4eobHowm
AUNCLUMNNUHBI, BKIOYasa nporpaMmMHoe obecneyeHme u MHoOpMaLMOHHO-CNpaBoOYHbIe
cuctembl (Npu HeO6XO0AMMOCTH)

He ncnon b3YHTCA

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme AUCLUNIINHDI:

MaFHMTHO-MapKepHaﬂ nnnm MernioBad OoCKa, napTbl U CTYNbA ONA o6yt-|arou4|/|x09|

19. ®PoHA OLEHOYHbIX CPEACTB:

19.1. NepevyeHb KOMNETEHLUN C yKasaHMeM 3TanoB (popMMPOBaAHUSA U NNaHUPyeMbIX
pe3ynbTatoB O0y4eHus

Koa n MnaHnpyeMble pesynsratbl 00yyYeHus OTanbl hopMrpoBaHUs
cogepxaHue (nokasaTenu JOCTMKEHUSA 3a4aHHOIO YPOBHA  [komneTeHuuu (pasgensildOC*
KOoMMeTeHLnn OCBOEHWS KOMMETEHLMM NOCpeaCcTBOM (TeMbl) gucumnnuHel  ((cpegcTtea
(unn ee yactn)  |[POPMUPOBAHNSA 3HAHUI, YMEHUI, HABbLIKOB) MM Mogyns u ux OLleHUBaHMUS)
HanuMeHoBaHue)
OrlK-1 OrlK-1.1 CurHansl,
OrlK-1.2 Mcnonb3yemMble B
OlK-1.3 @HanoroBblX cucTemMax
ClWA, Curnansl ¢
MMMYNbCHON npakTuyeckne
Mogynauuen u 3agaHua 1-26
LndpoBbIE CcUTHanNHI,
OnTManbHbIN Npruem
CUrHanos.
OG6HapyxeHue
OrlK-2 OrllK-2.1 CurHanbl ¢ npakTnyeckmne
MK-6 OlK-2.2 MMMNYbCHOW 3agaHua 1-26
MK-6.1 Moaynsauuen n
MK-6.4 LUMdpoBbIE CUTHANbI
OnTuManbHbIA NPUEM  [NpakTuyeckue
curHanos 3agaHua 1-26




.O6bHapyxeHne

OnTumanbHbIA NpUem
curHanos
.OBHapyxeHne

npakTu4eckme
3agaHua 1-26

ﬂpomemyTquaﬂ arrecrtauunda

KM Ha ocHoBe
nepeyvHsi BOMpOCOB
08 9K3ameHa

19.2 OnucaHue KpUTEpPMEB U LIKaNbl OLEHUBaHUSA KOMNETeHUun (pe3ynbTaTtoB 00y4YeHuUs)

Npu NPOMEXYTO4YHOM aTTecTauumn

[na oueHuBaHusi pe3ynbTaToB 0Oy4eHMss Ha 9Kk3ameHe wucnonb3yetcs 4-6annbHas Lwana:

«KOTIIMHHO», «XOPOLWO», «yaOBNIETBOPUTETIbHO», KHEYOOBJIIETBOPUTESTBHO».
CooTHoOLWeHune n0Ka3aTene|7|, KputepueB U LWWKanbl OL4eHUBAaHUA pe3ynbTaToB o6yqe|-|m|.

YpoBeHb
KpuTepumn oueHMBaHMA KOMNETEHL M cdopmmpo- LLkana oueHok
BaHHOCTU
KOMMNETEHL N
MonHoe cooTBeTCTBME OTBETA 0BOYyYalOLWErocs BCeM NepevncrieHHbIM MoBbiweHHbIN | OTANYHO
KpUTepusam. YpPOBEHb
OTBET Ha KOHTPOIbHO-U3MEPUTENbHBIN Marepuan He COOTBETCTBYET BasoBbi XopoLuo
OoOHOMY (4BYM) M3 MEepeYnCIeHHbIX NokasaTernen, Ho obyyatoLwmncs YPOBEHb
[aeT npaBuIibHblE OTBETLI HA AONOMHUTENbHbLIE BoMpockl. Coaepxartcs
oTAenbHble npobenei.....,
OTBeT Ha KOHTPOMbHO-U3MEPUTENBHBIN Matepunan He COOTBETCTBYET Moporosbin Yooenersopu-
nobbiM ABYM(TpEM) U3 NepevmcneHHbIX nokasarenemn, obyyaroLmincsa YpOBEHb TerbHO
[aeT HenorHble OTBETbI Ha AOMONMHUTENbHbIE BOMPOCHI.
[eMoHCTpUpyeT YaCcTUYHbIE 3HAHUS. .., UNN HE YMEET...., UNN NMEET He
NonHoe npeacTaBneHue. . .., JOMYCKaeT CyLEeCTBEHHbIE OWNOKM. ..
OTBET Ha KOHTPOMbHO-U3MEPUTENbHBIN Matepuan He COOTBETCTBYET - HeynosneTtsopu-
noBbIM TpeM(4eTbIPpEM) U3 NEePEYNCIIEHHbIX NOKa3aTenen. TenbHO
Obyyaowumiicss EMOHCTPUPYET OTPLIBOYHbIE, hparMeHTapHble
3HaHus, gonyckaert rpybble ownbkum. ...,

19.3. TunoBbIe KOHTPOJIbLHbIE 3af4aHUsA UNU UHbIe MaTepuarbl, HeobxoaumMble AnsA
OLleHKU 3HaHUW, YMEHUIN, HaBbIKOB U (UNKN) ONbiTa AeATeNbHOCTU, XapaKTepusytowme
aTanbl poOpMUPOBAHUA KOMNETEHLUN B NpoLecce 0CBOeHUA obpa3oBaTefibHOMN

nporpaMmmbil

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

2. MHOrokaHanbHble CUCTEMbI CBSA3MW.

Cuctemsbl,

JIMHWKN W KaHaJl nepegayn

3.MokasaTenu Ka4ecTBa CUCTEM CBSA3N: JOCTOBEPHOCTb Nepeaayn coodLeHnn.

4.[MlomexoyCcTONYNBOCTb, CKOPOCTb nepefadn uHgopmaumn, 3aPPEKTUBHOCTL CUCTEM

CBA3N.
5. AMNNnTygHO-MoaynupoBaHHble curHansl (AMC).

6. AMC c ogHO- TOHanNbHOM MOAYNSALUMEN U ero CnekTp.

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

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




11. YactoTHO mogynupoBaHHbie curHanbl(UMC).

12.4YMC c ogHOTOHanNbLHON MogynAUneEn.

13.Cnektp YUMC ¢ ogHOTOHanNbLHOM MOoAynsiLunen.

14.Cxema peanusaumm YUMMC c nomoLso Bapukana.
15.CpeaHasa MOLLHOCTb Nepmnoanyeckon nocnegoBaTenbHOCTU MMMYIbCOB.
16. CpegHAa MOLWLHOCTb MNepuoguMyeckon nocrefoBaTenbHOCTU NPAMOYTrOSIbHbIX
MMMNYIbCOB.

17.CvrHansl ¢ Mmogynsauuen MMnynbCHbIX NocnefoBaTenbHOCTEN
18.AMnnnTygHas umnynbcHas mogynauuna(AVM).
19.lLmpoTHO-MMnynbcHasa mogynsaums (LWAM).

20. ®aszoumnynbcHas mogynauus (PUM).

21. YactoTHo-umnynbcHas moaynauusa (PUM).

22. Undpposble Buabl Moaynaumu.

23. lNpeobpasoBaHne HeNPEpPbIBHbIX CUrHANOB B ANCKPETHbBIE.
24 AHanuTMyecKue BblpaXKeHUs s pearibHbIX AUCKPEeTU3NPOBaHHbLIX CUrHamNoB.
25.CneKkTp ANCKPEeTU3MPOBAHHOIO curHana.

26.KBaHTOBaHME MO YPOBHIO OANCKPETU3NPOBAHHOIO CUrHana

27 .lNorpelHOoCTb KBAHTOBaHUS.

28.AHanoroBo-undgposble npeobpasosatenu (ALIM).
29.Cny4vanHble curHansl. PyHKUMK pacnipegeneHms.
30.MMNoTHOCTL BEPOATHOCTEN CyYanHOW BENMNYNHBI.
31.4uncnoBble xapaKTepUCTUKM CIyYarHbIX CUrHamnoB.
32.9proanyeckme nNpoLeccsl.

33.KoppensaumoHHble XxapakTepUCTUKN Cry4anHbIX NPOLIECCOB.
34.CnekTparnbHble XapakTePUCTUKN CyYanHbIX CUTHAOB.

35. CnekTparnbHas NfOTHOCTb MOLHOCTU  ClNyYanHbIX CUrHAOoB.
36.[ANCKPETHBIN NCTOYHMK COOBLLEHWIA.

37.Konuyectso nHdopmaumm .EgmuHmubl nHpopmaumn.
38.9HTponwms.

39.B3anmHas nHgopmaums.

40. NHdopmauusa B HENpepbIBHbIX KaHaNax.

41.lMponyckHas cnocoBHOCTb AUCKPETHOro KaHana.

42. lNMponyckHas cnocoBHOCTb HEMPEPLIBHOIO KaHana..
43.Teopema KOANPOBaHUNA AN KaHana ¢ NoMexamu..
44.3nCUNOH-3HTPONNS.

46.Kputepum onTumanbHOro npuema.

46.PyHKLMOHAN OTHOLIEHUS NpaBaonogoous.

47.06HapyxeHune curHarnos.

48.CTpyKTypHasi cxema obHapy>XuTens CUrHanos.
49.XapakTepuUcTnkn obHapyXeHnsa curHanos.

50.Pasnun4yeHune curHanosto

51.BepoATHOCTM OLMOOK pasnnyeHnsa curHanos.

19.3.2 MNepeyeHb NpakTUYECKUX 3afaHUN

1. Hantn cnektp nepuoguMyeckon nocnegoBaTenibHOCTU MPSAMOYrOfibHbIX MMIMYIbCOB,
cnegywowux ¢ nepuogom 100mkc. [OnutenbHOCTb oTAenbHoro mmnynsca 10 MKC.
Onpepenntb «4acTOTHOE» PACCTOSTHUE MEXAYy COCeAHVMU FapMOHMKaMW, aKTUBHYHO
LUMPUHY CMEKTPA, YNCIIO rAPMOHUK, COOAEPXKaLLMXCS B aKTUBHOW LUMPUHE CNeKTpa.

2. AMNNMTYgHO-  MOAYNUPOBAHHLIA  paguocurHan  dopMupyeTca  npyv  MOMOLLUK
MoAOynsuMn Hecyuwlero konebaHus ¢ amnnauMTygoun 0,1B n wyvactotom 1 wmly
OAHOTOHAIbHbIM YNPaBAAKOLWMM CUTHANOM C YyacTtoTon 2 kly. 3anncaTb BblipaxeHue
ana AM pagnocurHana, ecnu rnybuHa mogynsumm 0,8. Hantn cnektp paguocurHana.
OnpegennTb WNMPUHY CnekTpa.



3. PagunoueHTp Beget nepenady Ha yactote 5 Ml MeTo4OM TOHanNbHOW aMnIUTyLHON
moaynsaumm ¢ yvactotamum F=1,5 kly, 3 kl'y. AMNNuTyaa HanpskeHus Hecyllero
KonebaHma BO BXOOHOM KOHType npueMHuka paBHa U=1 B. KoadduumeHTbl
Moaynsumm Bce pasHbl 0,8. PaccuuMtaTb CNeKTp NpPUHMMaemMoro paguocurHana u
onpeaenuTb ero LWMPUHY ChekTpa.

4. YacToTHbIn gManasoH MOAynvpyloLWwero curHana B TenegoHUn orpaHudeH
nonocosbiM unetpom ¢ nonocon 300-3400 ru. [lNpegcrtaButb cnektp AM
pagvocurHana n onpegenntb LUMPUHY CrekTpa curHana.

5. HanucaTb BblpaxeHue [[nd 4acTOTHO-MOLYNIMPOBAHHOIMO paguocurHana npu
ofHOTOHanbHoM mogynaumn. OBBACHUTL M3MEHEHME CTPYKTYpbl CMEKTpa curHana
NpU N3MEHEHUN BESTMYUHBI MHAEKCA YaCTOTHOM MOLYNALMM.

6. PaguoueHTp BegeT nepefady Ha 4vactote 1 My MeTO4OM 4YaCTOTHOM TOHAlTbHOM
moaynaumm ¢ yactotonm 1,5 kly. [desuaumna yactotel UM pagmocurHana moxeT
npuHumaTtb 3HadveHma 0,15 klu,1,5 kl'y, 3 klMu,75 kl'y. HanucaTb BblpaxeHna AOns
paguocurHanoB. Hantu nx cnektpbl. Onpegenutb LWNPKUHbI CNEKTPOB CUTHASOB.

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

8. CwurHan Ha Bxoge npuemHuka nmeet amnnutygy 0,1B n gnutensHocTtb 2 mkc. CuHan
NPUHUMAETCS Ha YpPOBHE WyMa CO crnekTpanbHon nnoTHocTbio 0.000000001 Bt/lu.
Hantn oTHoweHne curHan/wym Ha BbIXxo4e NMMHENHOW YacTu NpUeMHMKA.

9. Kak nameHuTcsa OTHOLLEHNE cUrHan/Wwym B NpeablayLlen 3agade, ecnm :

10.cnekTpanbHas NAoTHOCTL WyMa yBeNMYnTCH B ABa pasa;

11.amnnnTyga ymeHbLINTCA B ABa pasa;

12.cnekTpanbHas MnoTHOCTb WyMa YBENUYUTCA B [Ba pa3a, a aMnnutyaa YMeHbLUUTCA
B ABa pa3sa.

13.Tlonb3yscb paboyMmmn xapaktepucTukamv OOHapyXeHus oueHuTb Tpebyemble
3HaAYeHUs yBenn4eHuns OTHOLLEHMST curHan/wym npu obHapy>XeHUN NOSTHOCTbIO
M3BECTHOrO CUrHamna, curHana co cfyyYyanHou HavanbHou (pason, Co CrnyyYyanHbIMU
HavanbHOW dpason n amnnntygon. MNpnHate D=0.4,0.6,0.8,0.01.

14.0Onpegenutb Tpebyemoe yBenuyeHme OTHOLIEHWSA curHan/wym npu nepexoge ot
oOHapyXeHuUs1 MOSMIHOCTbID M3BECTHOrO0 curHana K OOHapyXeHuo curHana c
HEeM3BECTHbIMU NapamMmeTpamMmu.

15.BeposaTHoCTb npaBunbHOro obHapyxeHust pasHa 0.9 (0.7), a BEPOATHOCTb JTOXKHOM
Tpesorn 0.0001 (0.001).

16.0Onpenenntb BENUYNHY nNopora obHapy>XeHNss N3BECTHOIO CUrHana KoppensaunoHHbIM
obHapyxuTenem npu 3agaHHoM BeposTHoCcTU JfoxHon Tpesorn0.0001 (0.001)
,3Ha4YeHnn aHeprn curHana 2.5 10 -20 [k, cnektpanbHon nnoTHoctu NO =10-21
Bt/lu.

17.lna curHana ¢ npsMoyronbHon ornbatowen n Hecywen yactoton f0=10Ty HanTn
anarpammy HeonpenerneHHOCTU, ecnu AnuMTenbHOCTb uMmnyneca 1 Mkc. MNMoctpouTtb
anarpammy HeonpegeneHHoctn ([H) B koopamHaTax (Bpemsi 3agepXXku, 4acTtoTa),
(AanbHOCTb, CKOPOCTD).

18.Kak namenutca [JH B paccMoTpeHHON Bblle 3ajade, ecrnv AnnTenbHOCTb UMNYybca
YMEHbLUNTb NN YBENNYAUTL B Ba pasa..

19.PaccuutaTtb napametpbl [JH paspelatowime cnocobHOCTU MO BPEMEHU 3aLEPXKKUN U
COBUIY YacToTbl ANdA pagnoumMnynbca ¢ NPsiMOYrofibHOM ormdatoLen AnMTeNbHOCTLIO
5 mkc n gnuHon BonHbl 10 cMm.

20.Paccuutatb napameTtpbl [JH paspewatoime cnocobHOCTU NO BPEMEHU 3a4EPXKKN U
COBWIY 4YacTOThbl 4N pagnuouMnynbca C KONOKOSTbHOW ormbatollen anmTenbHOCTbO 1
MKC (5 MKC) n anuHon BonHbl 10 cm (3 cm).

21.KakoBbl OOMKHbI OblTb ANUTENBHOCTU  HEMOLYIMPOBAHHbLIX PaAVOUMIYNbCOB C
NPSMOYrofibHO1 1 KOMOKOMbHOM ormbarowmmmn ana obecneyeHns noTeHuManbHON
paspeLuatoLern CnocobHOCTbLI0 N0 BpeMeHu 3aaepxku 0.4 MKc.



22.PaccuvtaTb NOCTOSAHHbIE paspelueHus AN paguouMnyribCOB CO NPSMOYrOfibHON U
KONOKOMbHOM ornbaroLmnm npu gnmtensHoctM 1 MKC 1 AnvHe BOMHbI 3 CM.

23.TOYHO WM3BECTHbIN CUrHan- pagvouMnynbC C ONUTENbHOCTBIO 1 MIC U Hecyluewn
yactoton 10 My obHapyxmBaeTca C BEPOATHOCTAMU MNPaBUIIbHOrO OBGHapPYXeHWs
0.9 n noxHon TpeBorm 10 -6. Hantm cpegHekBagpaTMyeckue  NOrpeLLuHoOCTU
N3MEpPEHNA BpPEMEHU 3aepPXKMU U cOBUra 4acToThbl.

24.TOYHO M3BECTHbIA paguocurHan KosiokonbHou dopmbl ¢ amnnutygom 2 10 -3 B
anutenbHocTblo 1 MKC M yactotonm 20 Ty o6HapyxmBaeTcss Ha PoHe LyMOB CO
cnekTpanbHon NnoTHocTblo10 -12 BT/I'y. HanTn norpelHoCcTM namepeHnsi BpEMEHMU
3a[lep>XKN U caBura 4acToThbl.

25.0npenennTb, Kakoe OTHOLLEHUE CcurHan/Wwym AoSMKHO ObiTb Npu NpuemMe OTAENbHOro
paguoumnynsca, ecnv npu npveme nadykm wm3 10 wMMNynNbLCoOB BEPOSATHOCTb
npasuIibHOro obHapyxeHnsa navkm pasHa 0.9, npu BEpOSATHOCTU NoxHon Tpesorn 10 -
4. PaccMoTpeTb ABa criyyas: nayka aBnseTcst KorepeHTHOM N HEKOrepeHTHOWN.

26.0npenennTb, Kakoe OTHOLLEHUE CcurHan/Wwym AoSMKHO ObiTb Npu NpuemMe OTAEeNbHOro
M3BECTHOro  paguvoumnynbsca (paguocurHana co crnyyYyanHou HavanbHon ¢hasown,
paguocurHana co criydamHbIMM HavYanbHOW ¢ha3on n aMnnuTygon), ecnu npu npueme
nayvkm n3 10 umnynscos ( 100 MNynNbCoOB ) BEPOATHOCTb NPaBUITbHOrO 0BHapy>XeHUst
naykm pasHa 0.9,(1.95) npu BeposAsTHOCTM noxHom Tpesorm 10 -4 (10 -6).
PaccmoTpeTb ABa criyvas: nayka sBnseTcst KorepeHTHOM N HEKOrepeEHTHON.

19.4. MeTognyeckue maTtepuanbl, onpegensiowue npoueaypbl OLeHNBAHUA 3HAHUN, YMEHUN,
HaBbIKOB U (MNKN) ONbiTa AeATEeNIbHOCTU, XapaKTepPU3YLUX 3Tanbl pOpMMPOBaAHUA KOMNETEHLUN
OueHka 3HaHu, YMEHNN N HaBbIKOB, XapaKkTepusylLas aTansl OPMUPOBAHNA KOMMETEHLNA B
paMkKax W3y4deHUs OUCUMMNUHBbI OCYLLECTBNSAETCA B XO4e TeKywen U MNpOMEXYTOYHOMU
aTtTecTauumn.

Tekywiaa atrectauus npoBoaUTCA B COOTBETCTBUM C [lonoxeHwem O Tekyllen atrectauuu
obyyarowmxca no nporpaMmmamMm Bbiclero obpasoBaHuss BOPOHEXCKOro rocygapCTBEHHOro
yHMBepcuTeTa. Tekywas artrectaumsa npoBoauTcs B opme(ax) YyCTHoOro onpoca
(nHauBmnayanbHbI onpoc), Kputepun oueHnBaHus NpuBeeHbI Bbille.

[MpomexyToyHas aTTecTauma NpoBOAUTCH B COOTBETCTBUM C [lonoXeHMeM O NMpOMEXYyTOYHOM
aTTectayumn oby4varowmxca no nporpaMmmam BbicLLero obpasoBaHus.
KOHTpOMNbHO-M3MepUTEnbHblIE MaTepuarnbl NPOMEXYTOYHOM aTTecTauuu BKYalT B cebs
TeopeTnyeckne BOMPOCHI, MNO3BOMSAKOLIME OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHUA WU
npakTuyeckne 3agaHus, MO3BOSISKOLWNE OLEHUTb CTeNeHb CHOPMUPOBAHHOCTM , YMEHUA WU
HaBbIKOB

Mpn oueHMBaHUN MCMNONb3YHTCA KONMMYECTBEHHbIE LIKanbl OUEHOK). Kputepun oueHmBaHus
npuBeaeHbl BhilLe.



