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PAIHOAACKTPONIEIE CHOTEMEI M KOMILICKCLE |

Panuonokaiuonine cHeTEMB! H KOMITICKCE




AnHoTanus

Juctumnnuaa «O01mas Teopus CBSI3M» BXOIUT B 00pa30BaTEIbHYIO MPOrpaMMy BBICIIETO
o0Opa3oBaHusl — MporpaMMmy OakajgaBpuara IO HAaIMPaBICHUIO MOJATOTOBKU/ CHENMATbHOCTU
11.05.01 «PagnosnekTpoHHbIE CUCTEMBI U KOMILUIEKChD) HaIpaBiIeHHOCTH «PamnonokaiimoHHbie
CUCTEMBI U KOMILIEKCh». JlucuurinHa peanuszyercs kadeapoit «No24y.

JucuuninuHa HalenaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMINX KOMIIETEHLIUMI:

OIIK-2 «CrocobeH caMOCTOSTENbHO MPOBOJIUTH SKCIIEPUMEHTAIBHBIE WCCIEIOBAaHUS U
WCIIOJIb30BaTh OCHOBHBIC MPHUEMBI 00PaOOTKH M MPEICTABICHUS MOTYYEHHBIX JTaHHBIX)

OIIK-3 «Cnoco0eH mpuMEHSTh METOAbl TOWCKA, XpaHEHHUs, 0OpabdOTKH, aHaAIMW3a U
npeacTaBieHus B TpedyemoM (opmate nHpOpMAIMK U3 Pa3TUIHBIX UCTOYHUKOB M 0a3 TaHHBIX,
coOroasi Mpu 3TOM OCHOBHBIE TpeOOBaHMS HHPOPMAIIMOHHON 0€30aCHOCTH

OIIK-4 «CrocobeH TOHUMATh TPUHIMIBI pabOThHl COBPEMEHHBIX WH(POPMAIMOHHBIX
TEXHOJIOTHI U UCTIONB30BaTh UX JUIS PEIICHHUs 3a/1a4 MPo(ecCHOHANBHOMN 1eATeTbHOCTHY

ConeprkaHre TUCIMIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C C MATEMAaTUUECKUM
OMMCAaHHWEM CHUTHAJIOB U KAaHAJIOB, MCIOJb3yEMbIX B CHCTEMaX JJIEKTPOCBS3U, TEOpUEH Mepeaadn
UH(pOPMAITUH KaHaTaMH JIEKTPOCBS3U, TEOPUEH Tepeaull TUCKPETHBIX U HEMPEPHIBHBIX CUTHAJIOB U
MeToJaMu UX IU(POBON Mepenaur, OCHOBAaMU TEOPUM KOAWPOBAHUS, METOAAMH MHOTOKaHAJIHHOU
niepe1avu COOOIIEHHH U allrOpuTMaMu I(PoBOi 00pabOTKM CHTHAJIOB.

[IpenonaBanne AMCUUIUIMHBI MpeaycMaTpUBaeT crleayroume (OpMbl OpraHHU3aIUH
y4eOHOro mpoliecca: JIEKIIMH, MPaKTUYEeCKHe 3aHATUsS, J1abopaTopHble padOThl, KypCOBOMU
MPOEKT, CAMOCTOSITeNIbHAS paboTa U KOHCYJIbTAIIUH.

[IporpamMmMolt AUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTaus B popMe 3K3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTABISET 8 3a4ETHBIX €AUHUIL, 288
4acoB.

S3bIK 00y4YeHUs IO TUCITUTUINHE «PYCCKUH »



1. TlepeuyeHb MIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIUILIIHE
1.1. Llenu npenogaBaHus TUCIUTUTAHBI
Llenpto mpenomaBaHWs TUCHMIUTMHBI SIBISIETCS W3y4YEeHHWE CTYICHTaMH OCHOB TEOPHUH

SMEKTPUYECKON CBS3M — MaTeMaTHYeCKUX MOJENEH CHTHAJIOB M IIOMEX, HCIOJb3yeMbIX B
TENICKOMMYHUKAIIMOHHBIX CHUCTEMaX, METOIOB (hOPMHUPOBAHHsS, NPEOOpPa3oBaHUS M 0O0pabOTKH
CHUTHAJIOB, XapaKTEPHCTUK CHCTEM MHOTOKAHAILHOI CBSI3M M OCHOBHBIX 3aKOHOMEPHOCTEH Iepeadn
MH(OPMALIUH B TEIIEKOMMYHHUKAIIOHHBIX CHCTEMAX.

1.2. JlucumruivHa BXOAUT B COCTaB 00S3aTENbHON YacTH 00pa30BaTEIbHON MPOTrPaMMbl
BbIciIero oopazosanus (nanee — OIl BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3YIIBTATOB OOYUEHUS 1O TUCHUIUINHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMH pe3yibTataMu ocBoeHust OIT BO.

B pesynprare m3ydeHHs AMCIMIUIMHBI OOYYaIOMIMICS JODKEH 00NaNaTh CIEAYIOIUMH
KOMITETEHIIMSIMU I WX YacTsMU. KOMIeTeHIIMY U WHAMKATOPHI UX JOCTIKEHHS NPUBEICHHI B

Tabimue 1.

Tabnuna 1 — [lepedyeHb KOMIETEHIMIA U UHAUKATOPOB UX IOCTUXEHUS

Kareropus (rpynma) Kon u Kon n HanmeHOBaHME HHIMKATOPA
HAaUMEHOBAHHE
KOMTIETEHITHH JOCTUKEHHS] KOMITIETEHITUU
KOMIIETEHIINH
OIIK-2.3.1 3HaeT OCHOBHBIE METO/IbI U
OIIK-2 Cnocoben A
CpeICTBa MPOBEACHUS SKCTIEPUMEHTABHBIX
CaMOCTOSITEITEHO .
UCCJICIOBaHUM, CUCTEMBI CTAaHAAPTU3AIUH U
MIPOBOIUTH
cepTuduKam
IKCIIEPUMECHTATHHBIC
OIIK-2.Y.1 ymeer BBIOMpaTh CIIOCOOBI U
Ob6mmenpodeccroHanbHbIe | HCCIEAOBAHUS U .
CpeICTBa U3MEPEHUI U IPOBOJAUTH
KOMTICTCHITHH UCTIOJTb30BATh

OCHOBHBIE TIPHEMBI
00paboTKHu U
npeCTaBICHUS
MOJTy9YCHHBIX JaHHBIX

AKCIIEPUMEHTATBHBIC UCCIICIOBAHUS
OIIK-2.B.1 Bnageet cnocobamu 00pabOTKH
Y TIPEJICTABJICHUS MTOJTy9eHHBIX JAHHBIX U
OIICHKH MOTPENTHOCTH PE3YIHTATOB
U3MEPECHUI

O6menpodeccronanbHbIE
KOMIICTCHIINU

OIIK-3 Cnocoben
PUMEHSITh METOIbI
TIOWCKa, XPaHEHUS,
00paboTku, aHamM3a
Y TIPEJICTABIICHUS B
TpebyemoMm (hopmaTte
nHdopmauu u3
pa3InIHbIX
HMCTOYHHMKOB U 0a3
IaHHBIX, COOIIOmast
IIPY 3TOM OCHOBHBIC
TpeOoBaHUS
nH(OPMAITMOHHON
0e30MacHOCTH

OIIK-3.3.1 3HaeT OCHOBHBIE
3aKOHOMEPHOCTH Tepeauu HHPOpPMAIIIH B
MH(OKOMMYHHUKAIIMOHHBIX CHCTEMAX,
OCHOBHBI€ BHJIbI CUTHAJIOB, UCIIOJIb3yEMBIX
B TEJIEKOMMYHUKALIMOHHBIX CUCTEMAX,
0COOEHHOCTH Tepeaadn pa3InuHbIX
CUTHAJIOB I10 KaHAJIaM U TPaKTaM
TENIEKOMMYHHUKAIIUOHHBIX CUCTEM
OIIK-3.3.2 3HaeT NpUHIMIBI, OCHOBHBIE
JITOPUTMBI U YCTpOICTBa IUPPOBOH
00pabOTKU CUTHAJIOB; IPUHITUTIBI
MOCTPOCHHUS TEIEKOMMYHHUKAIIMOHHBIX
CUCTEM Pa3IMYHbIX TUIIOB U CIIOCOOBI
pacnpenenenus HHHOPMAIIUU B CETSIX CBI3U
OIIK-3.VY.2 ymeeT CTpOUTh BEPOSATHOCTHBIE
MOJEJIH JJIs1 KOHKPETHBIX MPOLIECCOB,
MIPOBOAUTH HEOOXOIMMBIE PACUETHI B
paMKax MOCTPOCHHON MOJAEIIH

ObmenpodeccuoHanbHble
KOMITETCHITHH

OIIK-4 Cnocoben
MOHUMATh
MIPUHITUTIBEI pa0OTHI
COBPEMEHHBIX
WH(OOPMAITMOHHBIX

OIIK-4.Y.1 ymeeT ucnosib30BaTh
BO3MOXHOCTH BEIYUCIUTEILHON TEXHUKU U
MIPOrPaMMHOTO OOeCTieueHus AJis PeleHus
3aa4 yupaBJICHUA U AJITOPUTMHU3AIUN
porieccoB 00paboTku HHPOpMaITUN




TEXHOJIOTHI B
HCITOJIB30BaTh UX JJIS
pelIeHus 3a1a4
npodeccuoHanbHOM
JeITeIIbHOCTH

2. Mecto aucuumubbl B cTpykType OI1

JucuuruinHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee IPUOOPETEHHBIX 00YYarOIUMHUCS
IPU U3YYEHHUH CIICTYIONINX TUCIUTUINH:

«pusnKay;

«MaTeMaTHKay;

«uH(pOpPMATHKAY;

«QIEKTPOTEXHUKAY,

«OIEKTPOHUKAY;

«PagUOTCXHUYCCKUC LICIIU U CUTHAJIBD).

3HaHI/IH, IMOJIYUYCHHBIC IIpHU H3YYCHHU MaTcpualia HaHHOﬁ JUCHUITIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUEC, TAK U MOT'YT UCIIOJIb30BATHCA IIPU NU3YUCHUHN APYTUX TUCHHUILIAH:

«OCHOBBI TOCTPOEHHSI UH(POKOMMYHHUKALIMOHHBIX CUCTEM U CETel»;
«pazauornepealoliue yCTpoiicTBay;,

«paguoNpUEMHBIE YCTPONUCTBAY;

«yCTpOMCTBA MpueMa 1 npeoOpa30oBaHMs CUTHAJIOBY;

«OCHOBBI TOCTPOEHHSI UH(POKOMMYHHUKALIMOHHBIX CUCTEM U CETEN»;
«CETH U CUCTEMBI MOOMIIBHON CBS3M».

3. O0BeM U TPyA0EMKOCTh TUCIUTLTAHBI

Jlanable 00 o0meM oO0beMe MUCIUILUIMHBI, TPYAOEMKOCTH OTICIbHBIX BUAOB y4eOHOI
paboThI 1O AUCIUIUIMHE (U pacrpeesieHne TON TPYJIOEMKOCTH IO CEMECTPaM ) MPECTABICHBI B

Tadimue 2.
Tabmmna 2 — O6beM U TPYIOSMKOCTh JUCIUIUIAHBI
. TpyaoemMKocTh o ceMecTpam
Bun yueGHO#I paboThI Bcero NoS NoG
1 2 3 4
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 288 3/ 108 5/180
3E/ (1ac)
U3 Hux uacoe npaKmuyecKkoil n0020moeKu
AyoumopHhwie 3auamus, BCEro 4ac. 136 68 68
B TOM YHCIIE:
nekuu (JI), (gac) 68 34 34
npaktuueckue/cemunapckue 3aHsatus (I113),
(dac)
naboparopubie pabotsl (JIP), (dac) 51 34 17
KypcoBoii npoekT (padota) (KII, KP), (1ac) 17 17
sK3aMeH, (Jac) 72 36 36
CamocmoamenvHas paboma, Bcero (dac) 80 4 76
Buo npomesicymounoit ammecmayuu: 3a4er, OK3.
mudd. 3ager, sx3zamen (3auer, Judd. 3ay, I3, OK3.
K3 %) OK3.

ok o
HpI/IMeanI/Ie: KaHIUJIaTCKHUU 9K3aMEH

4.1.

4. CopepxaHue JUCUUILIMHBI
Pacnpenenenue Tpy10eMKOCTH AUCIUIUIMHBI TIO pa3/iesiaM U BUJIaM 3aHSITHH.




PaBZ[eJ'II)I, TEMbI JUCHUIIMHBI U UX TPYAOCMKOCTb ITPHUBCACHELI B Ta6J'II/IHe 3.

Tabnuna 3 — Paznernsl, TeMbl JUCIUILUIMHBL, HX TPYJOEMKOCTh

Pasgensl, TeMBI TUCIUIIINHEL Hexrmn | 113 (C3) P KII CPC
(gac) (qac) (dac) (gac) (dac)
CemecTtp 5
Tema 1. OOmme cBeIeHUS O CHCTEMAX ) 4 1
3JIEKTPOCBSI3H
Tema 2. MaremaTnueckoe OMMCAHUE CUTHAJIOB 4 8 1
Tema 3. MoaynpoBaHHbIE CUTHAJIBI 10 14 1
Tema 4. Kanassl 3J1€KTpOCBA3U 4
Tema 5. Teopus mnepemaun HUHPOPMALUU 6 3 1
KaHAJIaMH 3JIEKTPOCBSI3H
Tema 6. Teopus nepenayn TUCKPETHBIX CUTHAJIOB 8
Hroro B cemectpe: 34 34 4
Cemectp 6
Tema 7. OCHOBBI T€OpUU KOAUPOBAHUS 8 4 16
Tema 8. Teopus nepenaun HENPEPHIBHBIX 3 4 15
CUTHAJIOB
Tema 9. Iludpobie MeTOABI IEpEIAYH 3 4 15
HEMPEPHIBHBIX COOOIIECHUI
Tema 10. MeTronbl MHOTOKAaHAJBHOW Iepenayu 6 3 15
COO0O0IIIeHU
Tema 11. Anroputmsl nudpoBoit 06padoTKH 4 ) 15
CUTHAJIOB
Boinonnenue kypcoBoii paboThl 17
Htoro B cemectpe: 34 17 17 76
Hroro 68 0 51 17 80
[IpakTuueckass TOATOTOBKA 3aKJIOYAETCA B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
0o0ydJalImUMHUCS  OINpEeNeNeHHBIX  TPYIOBBIX  (PyHKUIMH,  CBSI3aHHBIX C  Oy;aymien
npodeCcCHOHATBHON e TENFHOCTHIO.
4.2. CopnepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B Ta0bnwuIle 4.
Ta6mmma 4 — ConepxaHue pa3fesioB U TeM JEKIIMOHHOTO ITUKJIA
Howmep paznena HasBanue u cogepkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
1 OOmme cBeIeHHs 0 CUCTEMAaX AIISKTPOCBSI3H
2 [Ipencrapnenne cooOIIEHW W CHUTHAJIOB B PA3IMYHBIX METPHUUCCKHX U
TOMNOJIOTNMYCCKUX MMPOCTPAHCTBAX
BpeMeHHoe 1 COCKTPAJIbHOC OITMCAHNUE CUTHAJIOB
3 [IpeoOpazoBanue konebdaHuil B HEMMHEHHBIX U TapaMETPUIECKUX

LETX

MOy TSN

JICKPETHBIMU COOOIICHUSIMU

DopMHpPOBAHHE U JETEKTUPOBAHUE CUTHAJIOB aMILIUTYIHON

DopMHpPOBAHHE U JETEKTUPOBAHUE CUTHAJIOB YIVIOBOW MOYJIALMH
dopMUpOBaHKE U NETEKTUPOBAHUE CUTHAJIOB, MO IMPOBAaHHBIX

MHOromno3uLOHHbIE CUTHAITBI C aMHHHT‘y,HHO—(I)aSOBOﬁ




MOAYJISIUEN

Monenu HenpephIBHBIX KAHAIOB
Mopeny AUCKPETHOrO KaHaia

Mepa HeolpeeIeHHOCTH COOOIIEHU, OCHOBHBIE CBOMCTBA
SHTPONHHU

Wudopmanust B HeNMpepbIBHBIX CUTHATIAX

[IponyckHasi cHOCOOHOCTh KaHaJa CBSI3U

Kpurepuu kauecTsa u mpaBuiia mpruemMa JUCKPETHBIX CUTHAJIOB
OnTuMalnbeHbI IPUEM B JUCKPETHO-HETIPEPHIBHOM KaHaue 0e3
HMCKA)KEHUN

[loreHnmanbHast MOMEXO0YCTONUUBOCTD PU TOYHO U3BECTHOM
MHOECTBE CUTHAJIOB

[Iprem quCKpETHBIX COOOIIEHH B YCIOBUAX (prykTyarmu da3 u
AMIUIUTY ]l CHTHAJIOB

[TpuHIUIIBEI TOMEXOYCTOMYUBOTO KOAUPOBAHUS
Hpel[eJIBHBIC BO3MOXXHOCTHU HOM@XOyCTOﬁ‘IHBOI‘O KOAUPOBaHUA

Kputeprun moMexoycToiInBOCTH MpHeMa HeMPEPhIBHBIX CUTHAJIOB.
@OyHKIWS PaBAONOA00HUS.

[TomMex0yCcTOIYMBOCTD ONTHMATIBHOTO TIPHEMa CUTHAIIOB C
Pa3JIMYHBIMU BUAaMW MOOYJIAINN

[TpuHummIs! MQPOBOI NMepeiaun HePEPbIBHBIX COOOIEHUI
[TomexoycToNUMBOCT HUPPOBOIL NEpeaady HETIPEPIBHBIX
COOOLLIEHNI

10

OCHOBHBIE ITOJIOKCHHUS TCOPHHU pa3aCIICHUA CUTHAJIOB B CUCTEMAx
MHOT'OKaHAJIbHOU CBSI3U
I‘IaCTOTHOe, BPEMCHHOC M KOAOBOC pa3aCICHUA CUTHAJIOB

11

Anroputmbl HpoBoii 00pabOTKH CHTHAJIOB

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATHUSL
TeMbl MpakTHYECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Taﬁﬂnua 5-— HpaKTI/I‘{CCKI/IC 3aHATUA U UX TPYJOCMKOCTb

Ne W3 aux No

n7 Temsbl MPaKTHYECKUX Dopmbl MPaKTHYECKHX TpyaoeMKocTh, |mpakTUYECKOM |pa3zena

I 3aHATHI 3aHATUNA (dac) MOJATOTOBKHM, | JUCILIUIT
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUNA U UX TPYAOCMKOCTh IPUBEACHBI B TAOIHIIE 6.

Tabsuua 6 — JJabopaTropHble 3aHTHS U UX TPYI0EMKOCTh

Ne
e HaumenoBanue nabopatopHbix padboT Tpymoemxocr | - pasnieia
/1 b, (4ac) UCIIAI
JIMHBI
Cemectp 5
HccnenoBanue nmporecca AUCKPETH3ALME 1 KBAHTOBAHHUSI CUTHATIOB 4 1
1
HccnenoBanye CUTHAJIOB U UX CIIEKTPOB 4 2




2

HccnenoBanue crallmoHapHBIX CITy4aiHbIX MTPOIIECCOB 4 2
3

HccnenoBanue aMIiuTy IHOTO MOTYJISITOpa 4 3
4

HccenenoBanye aMIUTUTY THOTO IETEKTOPA 4 3
5

HccnenoBanue 4acTOTHOTO JIETEKTOpa 4 3
6

HUccnenoBanue (a3zoBoro aerekropa 2 3
7

HccnenoBanue nokasareneit kadectBa cucreM nepenaun ¢ YPK 4 4
8
9 Hccnenosanue nokasateneil kauecTsa cucteM nepenadr ¢ BPK 4 4

Cemectp 6
10 | HccnenoBaHue moMexoyCcTOMYMBOCTH KOJIOB 4 7
11 HccnenoBanus moMexoyCTOMYMBOCTH CUTHATIOB 4 8
12 | HUccrenopanue aHanoro—1mpoBoro mpeodpa3oBaHus CUTHAJIOB 4 9
13 | UccnenoBanue mporecca $pa3oBoii aBTOMOACTPOHKH YaCTOTHI 5 10
Bcero 51

4.5. KypcoBoe npoeKkTupoBaHue/ BEITIOTHEHUE KYPCOBOH pabOTHI
Lens kypcoBoii pabOTHI:
[TpumepHbIe TeMBI 33aHNI Ha KypCOBYIO padoTy npuBeneHsl B pazaene 10 PITI.

4.6. CamocrosTenbHas padoTa 00yJaroIIXCs
Busiel caMocTosITENIbHOM pabOTHI U €€ TPYAOSMKOCTh MPUBEICHBI B Tabuuiie 7.

Tabaura 7 — Buasl caMocTosTeNbHOM paboThl U €€ TPYI0eMKOCTh

Bcero,

qac CewmecTp 5, uac Cewmectp 6, uac

Bun camocrosiTensHOM paboThI

1 2 3 4

M3y4eHne TeopeTHIeCKOro MaTepraa
80 4 76
qucturuael (TO)

Kypcoroe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3amanus (PI'3)

Brinonnenue pedepata (P)

ITonroroBka K T€KyIemMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Homamnee 3aganue ([3)

Kontposnbhsie padoTsl 3a0unnkoB (KP3)

[ToaroroBka Kk MpoOMEKYTOUHOM
arrecranuu (ITA)

Bcero: 80 4 76

5. IepeueHsb yueOHO-METOAMYECKOTO 00ECTICUCHUS
JUUISL CAMOCTOSATEIIbHON PabOThI 00YYarOIIMXCS 110 AUCITUIUTHHE (MOIYJTIO)
Y4eOHO-MEeTOINYEeCKHE MaTepuallbl JJIsl CaMOCTOSTENbHOW paboThl O00yYaromuxcs yKa3aHbl B
. 7-11.




6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUI
[lepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUN IPUBENIEH B TabauIe 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

Kommuectso 3x3eMIuIsIpoB B
ludp/
URL azpec bubnmorpaduueckas ccpiika Oubmmorexe
(KpOMe 2JIEKTPOHHBIX IK3EMIUTSIPOB)
621.391 bukkennn P.P.Teopust 231€KTpUYECKOW CBSI3U: 40
b.60 yu. mocobue/ P.P.bukkenmn, M.H.YecHoKkoB.-
M.:Axanemus,2010.-498 ¢
621.391 backakos C. WM. PagmorexHuyeckue Ienu U 60
b. curHansl. — M., Beiciras mkoma, 2003 r.

7. IlepedeHb 31E€KTPOHHBIX 00Pa30BaTENILHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTn « IHTepHeT»
Ilepeuenn JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMAIMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTu «MHTepHeT», HEOOXOAMMBIX MJIi OCBOCHMS JAMCLMILIUHBI
npuBezieH B Tabauue 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX O0pA30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTU «HTEpHET»

URL anpec HaumeHnoBanue
http://e.lanbook.com/books/element.php?pll_id Teopust MHOTOKaHATBHBIX IIUPOKOMOIOCHBIX
=11838 CHUCTEM CBSI3U. Y4eOHOE IMOCOOue /ISl BY30B.

Ky3zuenos B.C. "T'opsiuas nunus-Tenekom"
N3n.:
978-5-9912-0281-7ISBN: 2013, 200 c.
http://www.inion.ru/index26.php/ WuctutyT HayuHo uadopmannu PAH.
http://anisimoff.org/index.html Hogelimue mpanHble 0 pa3BUTHH COTOBOM CBs3U (Ha
PYCCKOM $SI3BIKE)
http://www.dect.ru/ CocTostHME W TIEPCIICKTHBBI PA3BUTHSA CTaHAapTa
DECT (Ha pycckoM f3bIKe)

8. IlepeueHb MH(HOPMAITMOHHBIX TEXHOJIOTUI
8.1. Ilepedyenp mporpaMMHOrO OOECIEUEHHUs, HCIOIb3YEMOTr0 TMPH OCYIIECTBICHUH
00pa3oBaTeNLHOTO Mpoliecca MO AUCIUIIINHE.
[Tepeyens ucnoyb3yemMoro mporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tadmaute 10.

Tabmuua 10— Ilepedyens mporpaMMHOro o0eceyeHHsI

Ne i/ HaumeHnoBaHue

He npenycmotpeno

8.2. Ilepeuenp MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIECTBIEHNH 00pa30BaTEIIFHOTO MPOIiecca M0 AUCIUITIIHHE

IlepeyeHp HCMONB3yEeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
tabmuue 11.

Tabmuua 11— Ilepedyens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmotpeno

9. MarepuanpHo-TeXHUYECKas 6a3a




CoctaB MarepHallbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUILTUHE, IPECTaBIcH B Tabuiel?2.

Ta6muia 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepHUanbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOAMMOCTH )

Jlexumonnas ayauropus

2 MyneTuMeauiiHast JIEKIUOHHAS ay AUTOPUS

10. OuenouHsle CpeaCTBa AJIs IPOBEACHUSI IPOMEKYTOYHON aTTeCTallun
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTallHU
o0ydaromuxcs Mo AUCHUIUTHHE TPUBEICH B Tadbmuie 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS1 MPOBEICHHMSI NPOMEKYTOUHOM aTTecTaluu

Bua npomeXyTO4HOM aTTecTaluu IIepedeHb OLICHOYHBIX CPEACTB

DK3aMeH Crnucok BOIIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUJIETHI;
3amaun;

TecTsl.

BrimonHeHNE KypcoBOi pabOThI DKcrniepTHasi OIleHKa Ha OCHOBE TPeOOBaHUH K
COJIEPKAHUIO KypCOBOI1 paboThI no
JUCIUIUINHE.

10.2. B kadecTBe KpHUTEpUEB OILIGHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIINH O00yYaloUMMHCS TPUMEHsIETCsl S-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMITETEHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOKET UCIOJIb30BATHCS
100-6amipHast  mIKana — MOAYJIbHO-PEHTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBUIia
UCIIOJIb30BAaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM
I'VAIL

Tabnuua 14 -Kpurepun oueHkM ypoBHS COOPMUPOBAHHOCTM KOMIIETEHLIMIL

OrneHKa KOMIIETCHITNH

XapaxkTteprcTrka chopMUPOBAHHBIX KOMITETEHITHI
5-0aiUIbHAas IIKaIa PAKTCP (opmmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3JIaracr;

— ONMpasiCh Ha 3HAHWS OCHOBHOH W JIOTIOJHHUTEIBHOM JIUTEPATYPHI,
TECHO HpI/IBfl?;I)IBaGT YCBOGHHI)IG HayLIHI)IC ITOJIOKCHUSA C HpaKTquCKOﬁ
NCATCIIBHOCTBIO HaHpaBHCHI/I}I;

— yMeJIo 00OCHOBBIBAET M apTyMEHTHPYET BBIIIBUTAEMbIC UM HIICH;

— JIeJaeT BBIBOBI M O0OOIIEHHS;

— cBOOOJIHO BIIAJICET CHCTEMOH CIIeMATN3UPOBAHHBIX TTOHITHH.

«OTIIMYHO»
<Ga4YTCHO»

— o0yyarouiicss TBEPIO YCBOWIJI MPOTPaMMHBINA MaTepHal, TPaMOTHO U
N0 CYILIECTBY WM3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;

— HE JIOITyCKAET CYyIIECTBEHHBIX HETOUYHOCTE;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C IPAKTUYECKOW JESATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayUYHBIE TTOJIOKECHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BIAJICET CUCTEMOM CHEIUAIM3UPOBAHHBIX MOHITUH.

«XOpOLIO»
«3a4TECHO




Or1eHKa KOMITETEHITHI

5-0aiuIbHAs IIKaIa

XapaxrepucTuka c(hopMUPOBAHHBIX KOMITETEHIUIH

«YIAOBJICTBOPUTCIIBHO»

— o0yyaromuiics yCBOWJI TOJBKO OCHOBHOWM NMPOTPaMMHBIA MaTepHal,
10 CYIIECTBY H3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOMU
JUTEPATyPHI;

— JIOITyCKaeT HeCYIIECTBEHHBIE OMIMOKU U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYyAHCHHS B NPAKTHYECKOM NPUMEHEHHU 3HaHHH
HaIpaBJICHNUS;

— cnabo apryMEHTUPYET Hay4YHbIE TTOJI0KEHUS;

— 3aTpyIHsAETCA B (POPMYITUPOBAHUN BBIBOJOB M 0000IICHUIA;

— YaCTUYHO BJIAJICET CUCTEMOH CIICIMaTN3UPOBAHHBIX MTOHSATHH.

«Ba4uTCHO»

MaTepuana,
«HEY/IOBIICTBOPUTENILHO | — IOTyCKAeT  CYNIECTBEHHbIE  OMMOKM W HETOYHOCTH  IpH
» paccMOTpeHHH Npo0sIeM B KOHKPETHOM HalpaBlICHUH;
«HE 3aYTCHO» — UCTIBITBIBAET TPYJHOCTHU B IIPAKTHYECKOM IPUMEHEHUY 3HAHMI;

— o0yyaroluiics He YCBOWJI 3HAYUTENIbHOM 4YacTH MPOrpaMMHOTO

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHHUS;
— He (OPMYJIUPYET BHIBOJOB M 000OIIECHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UM UHBIE MATEPHUAIIBI.
Bomnpocs! (3agaun) 1 5K3aMeHa MpecTaBlIeHbl B Tadmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

IJJ(';I [TepedeHs BonpocoB (3amay) A SK3aMeHa
5 cemecTp (Teopusi)

1 |nadopmanus, cOOOIIEHNUS, CHTHAITBI KX MOJIEIH, (DOPMBI IIPE/ICTABICHIUS U XapaKTEPHCTHKH.

2 OyKTyalioHHBIE, COCPEIOTOUSHHBIE F IMITYJILCHBIE TIOMEXH, FIX BEPOSTHOCTHBIE XapaKTePHCTHKH.

3 |OyHKIMOHATBHBIE MPOCTPAHCTBA U MX 0a3uchl. DYHKIHS BKITIOUCHUS U IETbTa-()yHKIIHSL

4 |O6obmeHnbIe GyHKIWHY. JIMHEIHOE MPOCTPAaHCTBO U MIOHSATHE KOOPAWHATHOTO Oazuca.

5  |Pa3nokeHre CUTHAJIOB IO OPTOTOHATIBHBIM (PYHKIIASM WX CBOMCTBA. Y CIIOBHE OPTOTOHATBHOCTH.

6  |Paznoxxenue curHanoB B 0000meHHbIH psan Oypee. Hepaenctro [lapcesarts.

7  |CnekTpaibHOE MpeacTaBIeHIE EPUOANYESCKUX KONeOaHM.

8  |CaoiictBa (Teopemsl) mpeodpazoBanust Oypbe.

9  |Cnextp ammmiTy 1 1 (pa3 meproITIecKoil OCIeA0BaTETEHOCTH PSIMOYTOTBHBIX UMITYJIBCOB.

10 |Crexrp ammmnty ;1 1 ha3 OAMHOYHOTO MPSMOYTOJIBLHOIO UMITYJIECA. B3aMMOCBSI3b (JOPMBI U CIIEKTPa CHIHAA.

11 Tousrue CIIy4aifHOTO cUrHaia. YnciIoBble XapaKTEpUCTUKY CITy4aitHOrO CUTHAIA.

12 |Cnekrpansnoe mpencrapnenne ciydaitHoro mporecca. CleKTpanbHas MIOTHOCT MOIIHOCTH CITy4aifHOTO
nporrecca. [IpeoOpazoBanne XunurnHa-Brmepa.

13 | JIuneitnoe npeoGpasoBaHie CHIHATIOB B THIIOBBIX (DYHKITHOHATBHBIX y371aX CBA3H. MeTo/Ibl aHaM3a.

14 |TIpeobpazoBanus cuUrHATIOB B HEMMHEHHBIX (YHKIMOHATBHBIX y37aX cBs3. CHOCOOBI AHAUTHYECKOTO
orrcanus. Buapl armpokcumarin. [lepeMHOXeHe CUTHAIOB.

15 |Tapamerpuueckue npeobpasoBanye 4acTOTHI CHrHAIOB. [1peo6pa3oBaTesi 4acTOTHL.

16 | AMmmryasas Moxysus (AM) npu “mpoctoM’ 1 “cIoXHOM” MOY/IHpYIOLIeM curHane. Pacnpenenenne
CHEKTpaIbHOI MOLTHOCTH B AM curHai.

17 | ITpuHIMIE! co3MaHus aMITHTY THBIX MOIYITOpoB. JleTekTHpoBanre AM cHrHANIOB

18 Yacrornas Momymsst (UM) mput “TIpocToM” 1 “CIIOKHOM” MOJTY/THPYFOIIIEM CHTHAIIS

19 |®azopas Momyssims mpu “TIpocTOM” 1 “CTIOKHOM’ MOJTY/TMPYIOIIEM CHTHATIE

20 |Merozp! hOpMHUPOBAHHS CHTHAJIOB C yIIIOBOH Moy tsiueii (UM, M)

21 |CriocoGwI neTeKTHpOBAHUE CHTHATIOB C YIIOBOH Momysimeii (UM, ®M)

22 | Buzpl MOTy ISIIMH, MCHIOTB3yEMbIE TIPH Tepe/iaue UCKPETHBIX COOBIIEHHA.

23 |Curmamsr ammmTymHoi Tenerpadun (AT). MeTomsl (OPMHPOBAHHS M JETEKTHPOBAHHS AMILTHTYJIHO-
MaHUITYJIPOBAHHBIX CHTHAJIOB

24 |Curnanel uactoTHOM Tenerpaduu (UT). MeTomsl (OPMHMpOBAHHS M JETEKTMPOBAHUS YacCTOTHO-

) MaHUITYJIMPOBAHHBIX CHTHAJIOB

5

Curnanmsl (azoBoit 1 oTHocuTenpHOW (azoBoit Tenerpadpuu (OT m ODT). Meromsr popmupoBanus U
JIeTeKTUpOBaHHs (ha30MaHHITYTMPOBAHHBIX CHTHAJIOB
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PaznoBumHOCTH hazoBoit 1 yacToTHOM MaHMITy IIHH. Odeetnas ODT, UMMC

MsuoronosuiionHsie MeToasl AOM. KBanparypras Moxyssiiis [loMexoycToiIrBOCTb CHTHAIOB.
[NoteHimansHas nomexoycrounBocTb curHaioB AT, UT u @T mpu KorepeHTHOM 1 HEKOT'€PEHTHOM TPHEME.
[npokoronocHsle CUTHAIBI MAPAUIENBEHOTO TUIA. MHOr0YacTOTHBIE CUTHATIBL.

Mozenu HenpephIBHBIX KaHAIOB CBS3H. M neanbHblil kaHai Oe3 moMeX U aaqUTHBHBIM I'ayCCOBCKUM LIIYMOM
Kana ¢ HeomnpeneieHHOM (ha30ii 1 aIUTHBHBIM IITyMOM (OTHOJTYYEeBOM KaHAa C 3aMHUPAHUSIMM)

Kanan ¢ mexxcuMBoIIbHO# HHTEpdepentreii 1 aTnTUBHBIM 1iryMoM (MJI kaHai ¢ 3aMupaHusIME)
CHUMMeTpHUYHBIA 1 HECUMMETPUYHBIN KaHayl 6€3 HaMATH (MaTpULIbl IEPEXOJHBIX BEPOSITHOCTEH)
KomaectBerHas Mepa WHGOPMAIMK TUCKPETHOTO UCTOYHMKA cooOIeHmid. OCHOBHBIC MH(DOPMAITMOHHEIC
XapaKTepUCTHKU KaHaja

Cxopocts nepenaun uadopmarmu no JIKC. Ilpomyckrast ciocoOHOCT KaHaja CBSI3U

IpomyckHas ciocoOHOCTH U N30BITOYHOCTH HEMPEPHIBHOTO KaHasla CBSI3U

3amauu (MPaKTHKA)
Bbruepruts rpaduk criekTpoB aMImmiTyn U (a3, OnpeneIuTh MUHUMAIBHYIO MAKCUMATBHYIO H CPETHIOIO
MOIIHOCTH €CJIH 33]JaHa MaTeMaTHIecKasi MOJIeNT> CHTHAJIa
3amucarh aHAJTUTUYECKOE BBIPAKEHUE JUTsl CIIEKTpa aMILTUTY A U (a3, ecnu 3ajaHa popMa CHUTHaA.
OmnpenenuTh CIEKTPAIbHBINA COCTAB M BEIUEPTUTH IPaHUKH CIEKTPOB aMILIUTY I U (a3 KonebaHui,
€CIIM 33J]aH0 TPaUUECcCKOro MPeACTaBICHNE CIIEKTPa aMILTUTY 1 (ha3.
OrpenienuTh CIeKTPAITBHYIO INIOTHOCTh aMILTHTY/I B (ha3 KosieOaHus 3a1aHHON (POPMBI U BBIYEPTUTH HX
rpaduKu.
Hatitn AK® komoBoit mocnenoBatensHoctr (Meanapa) 1010101: 3ammcaTh BhIpaskeHHE, TOCTPOUTH
rpadguk AKD.
Haiitu AK® xomoBoit mocnenosarensHocTd bapkepa maunoit 11 yumnos -11100010010: BeIpaskeHue,
rpaduk AKD.
Kako#f 9acTOTHBI CHBUT MOJDKHO MMEThH Tiepeparoree ycrpoiictBo B pexxkmve YT (F1), ecom ckopocth
tenerpadupoBanmst V=150 (300, 500) box 1 k=3? (ITosICHUTE C UCTIONBE30BaHUEM CIICKTPATTHHBIX THATPaMM).
C KaKkoif MakCUMaJIbHOM CKOPOCTHIO TenierpadrpoBaHus MOTryT padoTath Tenerpaductsl B pexume YT (F1),
€CIM Ha BO30yAMTENle TepelaTyhKa yCTAHOBJICH 4yacTOTHBIM craur f,;=200 ', mosoca mpormyckaHus
tpakta nepenadn AF=1200 I'n u k=3? (I1osICHATE ¢ NCTIONL30BaHUEM CIICKTPATBHBIX UATPAMM)
Kakyro monocy mporryckaHusi TOJKEH UMETh TPaKT Iepeiadrl OJHOMOIOCHOTO CHTHAJIa C OCTaTKOM
Hecymero konebanus fy=128 kl'm, ecau [I5C umeet mapaMeTphl Fimin-Fmax=0,3-3,4 k['11 (ciexTp)
Ompenenuts MOJOCY TPOMyCKaHWS TpakTa Tepefadd MoAylupoBaHHOro curHaima YT c mapamerpamu:
neBuarus 9actoTel Af,=5 xI'11; wactoTa mepBuuHOTO rapMoHu4eckoro curaana F=1 xI['11 (cnektp).
MosHO U TI0 KaHaiy ¢ mojocoil mpomyckanus 0,3-3,4 k[’ mepenaTs MaHUITYTHPOBAHHBIA CHUTHAT
O®DT (F9) {UT (F1), AT (A1)}, ecnu nepBUYHBINA CUTHAT UMEET CKOpOCTh TenerpadupoBanus V=100
(300,500) box u k=3? (IlosICHUTB C HCITOIE30BAHUEM CIIEKTPAIBLHBIX IAATPAMM).
UeMy IOJKHO PaBHATHCS MaKCHMAaJbHO JOMYCTUMOE 3HAUCHHE HHJEKCAa YaCTOTHOW MOIYJISALUU
Mqy, YTOOBl mMpHuHa crnektpa AF mopynuposannoro curHamna UT He mpeBbicuna 50 kI'm mpu
4yacToTe nepBuyHOro curnana F=3.4 xI'u.
OnpeneauTs MUPUHY CIIEKTPA U TOCTPOUTH CIIEKTP aMIUIUTYI MOAYIUpOoBaHHOTO curHama F1-250
(c paspeiBoM (asei) Ha fuee—=1,2 MI'11 co cnenytomumu mapamerpamu V=50 box u k=3.
Kakoe xomirdecTBo TenerpaHbIX CHUTHAIOB MOXKHO Pa3MECTHTh B CIEKTpe TelneOHHOro KaHaia TIpd
ckopoctu Ternierpaduposanns V=100 box u k=3 (V=50 box 1 k=5) (3anmTHEIMI HHTEpBATAMHU ITPEHEOPEHD ).
Uepes xakoii naTEepBai BpeMeHU (At) He0OX0oaMMO OpaTh OTCUETHI I Mepedaud MepPBUUYHOTO
curana U(t) = 4 + 2cos4nl0’t ¢ ucrons3oBanneM AUM?
OmnpenenuTs TMONOCY MPOMYCKAHWS HEMPEPHIBHOTO TayCCOBCKOTO KaHaja CBSI3M TPU HCXOTHBIX
nmauaaex: C=1000 (1500,2000) 6ut/c, Pc/Pui=3 (7,10).
Bo3moxHO N MO KaHAlly CBSI3W C MNpPOIycKHOM crocobHocThi0 C = 1500 Owmr/c mepenarthb
HHPOPMaIHUIO ¢ TpeOyeMOl TOCTOBEPHOCTHIO OT MCTOYHHUKA, BBIpabaThIBAIONIEro CHMBOIIBI A 1 b ¢
BepostHocTssMu p(A)=0,7u p(b)=0,3 u ckopocteio V =2000 cums/c?
OmnpenenuTh NPOITYCKHYIO CIIOCOOHOCTh KaHajla TOHAJBHOM YacTOTHI AJIsl CIAECIYIOIIMX HapameTpoB:
Pc =10 MBT; Pm: 10 HBT; AF = AFKTLI; n = Nmio.
Bo3MoxkHO 1T TI0 KaHaIy CBS3M ¢ MPOMyckHO# criocoOHocThio C=1000 6ut/c mepeaats HHGOPMAIIIO
¢ TpeOyeMoil TOCTOBEPHOCTHIO OT HCTOYHHUKA, BEIpa0aTHIBAIOIIETr0 CMMBOJIBI A 1 b ¢ BeposTHOCTIMU
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p(A)=0,6 u p(b)=0,4 u ckopoctbio V=900 cums/c?

Ompenenutsh WHPOPMAITHOHHBIC MMapaMeTphl UCTOYHUKA cooOmeHnid ¢ mapameTrpamu: p(A) = 0,6,
p(B)=0,4, V=900 cums/c.

OnpenenuTh TMOJIOCY NPOIYCKAaHUS HEMPEPHIBHOIO T'ayCCOBCKOTO KaHaja CBsi3u npu Pco/Pm=31,
obecnieunBaroniero nepenavy ganaeix C=10000ut/c, .

6 cemecTp (Teopusi)
Kpurepun xauecTsa npreMa CUrHaANIOB (TIOHATHS, KITacCU(DUKALIHA, 3a/1a4H)
Kpurepuii makcumyma amocrepropHoii BepositHocTH (MAB). BeiBon kputepus cxema pueMHHKA
Kpurepuii uneansnoro nadmonaress. BeiBon kputepus, cxema NPHEMHHUKA
Kpwurepnit MUHIMATIBHOTO pricka — OalieCOBCKHI KpUTepHii. BeIBOI KpHUTEpHs, cXeMa IpHeMHHUKA
Kpurepuit Helimana-IIupcona (BbIBOj KpHTEpHs, CXeMa IPHEMHHUKA)
Koppensumonnsiii mpuem. CornacoBanHast (pUIbTpalys JUCKPETHBIX CUTHAJIOB (BBIBOJ KPUTEPHSL, CXEMa)
[ToreHnanpHas MOMEXOYCTOMUMBOCTH it JBoW4HOM cuctembl ¢ ABIIIl mpu korepeHTHOM mpHeme
(curnanos AT, YT, ©T)

[NoTeHimanbHass MOMEXOYCTOMYMBOCTL JUISL TBOMYHOM CHCTEMBI C aUTHBHBIM OCNIBIM LIyMOM IIpU
HekorepeHTHOM TipueMe (curaanoB AT, UT, OT)

CTpyKTypHBIE CXEMBI ONTUMATBEHBIX HeKOrepeHTHBIX preMHHUKOB 1t AT, UT u @T (ODT) curnaos.
VYpaBHEHHE ONTHMAJIBHOM OIIEHKH T'ayCCOBCKOIO KaHajla CBS3M (CTPYKTypHas CXeMa ONTUMAIBHOTO
NPHEMHHKA HEMPEPHIBHBIX CUTHAJIOB)

[ToMexX0yCTONIHMBOCTE ONTTUMAILHOTO TIPHEMa HETIPEPHIBHBIX CUTHATOB AM, UM, DM (BBIBOA, CXEMA)
OnrrumaitsHast TMHeHHAst QrutbTpanyst curaanoB. OmwisTp KaiMana (BBIBO KpUTEpHsi, CXeMa MPHEMHHKA)

MeTonp! (poBOii Tepejavn HenpephIBHEIX cooOmeHui. Cxema repeiaun HePEPhIBHBIX CUTHAJIOB.
CymHocTh uMITysIbCHO-K00BoH Moaysmsimu (MKM). Teopema Kotensaukosa. [lomexoycToiiunBocTh
CymHocts muddeperimansoit UKM (IWKM). KomnaynaupoBanue
JomnonauTensHbIe MyMbl g poBoro mpeodpazoBanust. [Topor [IMY mudpoBoii nepeaayn.

Cymnocts nenpra Moayssiuu (IM). [lomexoycroitunBocTs 1udpoBoii nepenauu ¢ M.

CymHocTs BokoaepHoi Momyirimy (BM). [TomexoycroianBocTs 1udpoBoii iepenadn ¢ BM.
OOr1ue MOHATHS KOAUPOBaHUS. 3a1auu U 3PPEeKTUBHOCTh KoupoBanust. Kiaccudukanus KoIoB.
[TpyHIMITEL TOMEX0YCTOHYMBOrO KoaupoBaHusl. [IpaBumo BeIOOpa pa3peleHHbIX KOMOUHALMI Kozia.
brnokoBeIe MuHEHHbBIE KOPPEKTUPYIOIIHE KO [ paHuIa BEpOsSTHOCTH OMIMOOYHOTO KOIMPOBAHKSL.
BepositHocTh 01uOKH Ji/K0710B Ha Mojiei ABI'II 1 Ha peneeBCKOro KaHajia CBsI3U C 3aMUPAHUSIMU

OOGHapy>kuBaroIasl ¥ UCIPABILIOLIAs CIOCOOHOCTHU JIMHEHHBIX KoZ0B. KomoBoe paccrosiHue
INepemesxeHue mpy KOAUPOBAHNUH 1 IEKOJUPOBAHUH B IMHEHHBIX OJIOKOBBIX KOAAX
JIuneitabie TBOMYIHBIC OJIOKOBBIC KOMBL. [loporkmarorie 1 MpoBEPOIHBIE MATPHIIBT
Konmpt Xemmunra. CTpyKTypa 1 OCHOBHBIE XapaKTEpHUCTHKU
Huxmraeckuit konsl. [opoxaaroruii nomuaoM.  Kopbr boysa-Yoynxypu-Xokeuarema (BUX).
Caeprounsie (pemrerdarsie) komsl (CK). Ctpykrypa u ocHoBHBIE XapakTepuctrku CK. Jlekomep Burepon
Kackagneie xompl u TypOokop! . CTpyKTypa M OCHOBHBIE XapaKTEPHUCTHKU
OOume TMOHATHS TEOpHM pAa3[eNieHHs CHUTHATOB B CHCTEMaX MHOTOKAHAIBHOM CBS3U. Y CIIOBHE
Pa3AeNMMOCTH CUTHAJIOB, ONIpeeuTeNs I pama.

[TpuHIMITE MHOTOKAHATBHOM CBsI3U. YacTOTHOE pa3zieicHue KaHAIOB (CXeMa)

[puHIMITEI MHOTOKaHATIBHOH CBS3U. BpemeHHoe paszeneHue kaHaoB (cxema)

[TpyHIMITE MHOrOKaHATIBHOM CBsI3U. Paznenenne kaHaioB o gopMe curHana (KoJoBoe paszelieHHe, CXeMa)
Kpwurrrorpadwust, ee pois 1 MecTo B Teopru HH(GopMarmi. Moiells 1 OCHOBHBIE TIOHSATHSI CEKPETHOM CBSI3H
MaremaTrueckas MOAEIb TOTOUHBIX M(poB. Monenb oTkpeiToro kimoda Juddu-Xenmvana

CexpetHocTh crcteM mmdposanus. [lepsast kpurro Teopema Illennona
Cucrema g poBaHusi ¢ abCOTIOTHOH (0€3yCITOBHOM) ¥ TapaHTHPOBAHHOMH (YCIIOBHOM) CTOMKOCTHIO.
[ponemypusrit mpudT DES (TOCT 28147-89).

[otounsrii mudp RSA (ITOCT 28147-89)

[NonsTre mudposoii punsTpauy u rdposoii 00padotku curHanos (LIOC). LHudpossie ¢prasTps! (LID)
PazHocTtHbIe ypaBHEHUsI. PekypcHBHEIE U HE peKypPCUBHBIC (PUITBTPBI.

Z — ipeobpazoBanue. [Ipsimoe 1 obpatHoe Z — npeodpazoanust. [1D B z mnockocTu

Yacrorable xapakTepucTiku L[D. OUmbTphl ¢ KOHEYHOH U OECKOHEYHON NMITYIbCHON XapaKTEPUCTUKOMH (
¢bmmsTpet ¢ KUX 1 BUX

Cunres 11®. bumuneiiHoe ipeodpazoBanme

O6nactu ycroitunsoctu LI®. TTorpemHocTs nidpoBoit GHIBTpaLHHL.
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3amauu (IpaKTHKa)
[lo 3amaHHBIM TPOBEPOUHBIM COOTHOLIEHUSIM IOCTPOUTH MOPOXKIAIOUIYI0 (IIPOBEPOYHYIO) MATPHUILY
6moxoBoro (7,4)-koma. OnpenenTs MHHIMAITBHOE KOJOBOE PACCTOSHHUE, €CIH as =ai+ayT as, as=ay +azta;
a7=a;+ az+ as.
[lo 3amaHHBIM TIPOBEPOUYHBIM COOTHOMICHHUSIM TMOCTPOUTH TMOPOXKIAFONIYI0 M TIPOBEPOYHYIO MATPHIIBI
rpyrmoBoro (7,4)-koma. OnpenenuTh MUHIMATFHOE KOJIOBOE PACCTOSTHHE, €CTIM a1=a4 +as+ a7; a, = astagtas;
B=atasta.
[NonyunTh KOMOBYIO KOMOMHAIIMIO IMKINYECKOro (7,4)-Koma, eCiM 3aJaHbl: KOJIOBas KOMOHHAIIWS
npocroro xoza 0110 1 oposkaaromuii MHOrOWwIeH g(X) =X+ X + 1.
[Nomy4nTs KONOBYIO KOMOMHALIMIO LIMKINYECKOro (7,4)-Kofa, €I 3a/1aHbl KOOBask KOMOMHALIMS IIPOCTOTO
koza 1011 u moposKmaoIyii MEOrouneH g(x)=x"+x>+1.
Omnpenenuts, spisieTcs 1 komoBast komOuaarms 00110100011001 st mukmmaeckoro (15,11)-koma, ecmu
MOPOXK AL MHOTOWJICH g(x)=x4+x+1.
Onpenemuth, sBisiercs u kKomosas komOuHarmst 11101001011000 muxmrdeckoro (15,11)-koma, ecmu
TTOPOTAOIIMI MHOTOWTeH g(X)=XHx+1.
Onpenenuts KonMMYecTBO KaHamoB TY, Hecylye YacTOTHI JUI KaXKIOro KaHajda M HapHCOBaTh CIIEKTP
TpyImoBoro curnana, eciu st ero nepenaun B MKCIIN ¢ YPK otBomutest monoca yactor 124-156 kI u
MPUMEHSETCA OQHONONOCHAsA MOy siuus no BBIL
Onpenenuts KOMMYECTBO KaHauoB TY, Hecylue 4yacTOThI JJIsI KaXAOro KaHaja U HApHCOBAThH CIICKTP
rpynmnoBoro curnana, eciu s ero nepegaur B MKCIIN ¢ YPK otBomutest monoca wactor 246-302 k' u
MIPUMEHSETCS OIHONONIOCHas MoAy i o BBIL
MuorokanasHas cucteMa Tiepenadn wHpopMmarpn ¢ BPK oO0bemmmser 30 mmudpoBBIX TOTOKOB CO
ckopocTamu 64 kOut/c. OnpenennTs 4acToTy CIeJOBAHMS U JUTMTEIILHOCTh HMITYJIFCOB B JAaHHOW CHCTEME.
MHorokananbHas cucrema nepenadn uHpopmaimu ¢ BPK (MKM-OM) obowequnasier 30 xananoB TY.
Onpenenuts 4YacToOTy CIAEAOBAHUS U JUTUTELHOCTD TAKTOBBIX MMITYJIHCOB B JTAHHOM CHCTEME.
MHorokaHanbHas cucteMa nepenaun uHpopmamym ¢ BPK (DUM-AM) obwvequaser 24 xanama TY.
Onpenenuts YacToTy CIEA0BaHUSA U JUTNTEBHOCTD TAKTOBBIX UMITYJIECOB B JAHHOM CHCTEME.
MHorokananmeHas cucrema nepemaun wHpopMmaim ¢ BPK oObemmaser 9 mudpoBBIX TMOTOKOB CO
ckopocTsamu 48 kOut/c. OnpenenuTs 4acToTy CIeOBAHUS 1 JUTMTEIILHOCTh HMITYJILCOB B JJAHHOW CHCTEME.
[lo 3amanHOMYy TIpaBWITy NPHHATHS PEIICHUS OINPEACIUTh CIIOCO0 00pabOTKM W ITOCTPOUTH CXEMY
MPUEMHOTO YCTPONCTRA, PEATH3YIONIYIO JTAaHHOE TIPABUIIO
Ilo 3amanHOMY TIpaBUITY IPUHATHS PELIEHHS 3aIMCaTh MaTeMaTHUeCKHe BBIPAKEHUS I TepeiaHHbIX (Si(t),
sx(t)) u mpuHATEIX (Ci(t), co(t)) peanmzarumii cCUrHaNa, a TaKXKe IMOCTPOUTH CXEMY MPHEMHOTO YCTPOMCTBA,
pEATU3YIONIYI0 JaHHOE MPaBUIIO
[o 3amaHHOM cXeMe MEeMOIYNITOpa MPUEMHHKA ONPEICIHTh, CHOCO0 00pabOTKH MPUHATHIX (Ci(t), Ca(t))
peanm3anuii curHana;
[lo 3amanHOit cxeme JIM TmpuUeMHHMKA ONpPENEIUTh 3alHCaTh MPABWIO TMPHUHATHAS pPEIICHUS U
MaTeMaTHIECKIEC BRIPAKEHUS TS TIepeaaHHbIX (Si(t), s2(t)) 1 mpuHATHIX (¢1(t), C2(t)) peanmm3armii curHama
C xakoi MaKCIMAaTEHON CKOPOCTHIO TenerpadupoBaHusi MOTYT paboTath Teserpaductsl B pesknme UT (F1),
€CM Ha BO30yAMTENle TepeiaTyhKa yCTAHOBJICH 4yacTOTHBIM crur fi,,=200 ', mosoca mporyckaHus
tpakra nepenayun AF=1200 't u k=37 (IlosicHUTP C HCHOIB30BAaHHUEM CIEKTPATIBHBIX THArPaMM)
Kakyto mornocy mporryckanusi JODKEH WMETh TPaKT Iepeladd OHOIOJIOCHOTO CHIHAIA C OCTaTKOM
Hecymiero konebanus fy=128 k', ecm [13C umeer mapamerpbl Fuin-Fma=0,3-3,4 k['n? (IlosicHuTs €
WICTIOTb30BAaHHEM CIIEKTPAITBHBIX IUArPaMM)
Ompenenuts MOJOCY TPOMYCKaHWS TpakTa Teperadd MoAylupoBaHHOro curHama YT c¢ mapamerpamu:
neBrarmst 9actotel Af,=5 k['1; gactota mepBmdaHOro rapmMonmdeckoro curHaima F=1 kI'm. (Iloscauts
WCTIONBb30BaHHUEM CIIEKTPAIBHBIX AUArpaMM).
MosxHo 51 10 KaHalty ¢ mojocoi npomyckanus 0,3-3,4 k[’ nepenats ManumyupoBanHblil curaan OPT
(F9) {UT (F1), AT (A1)}, ecru mepBUYHBIA CUTHAII UMEET CKOpocTh TenerpadupoBanus V=100 (300,500)
Bon n k=3? (IlosicHUTH C MCTIONB30BaHNEM CIIEKTPATTBHBIX AUArpaMMm).
YeMy IOIKHO PaBHATHCS MAaKCHMAJIBHO JAOITYCTUMOE 3HaUeHUE WHIEKCA YaCTOTHOM MOIYJISILIAX My, YTOOBI
mwmpuHa cekrpa AF momymipoBanHoro curHana YT He npesbicuna 50 k[ 1 py 4acToTe NEpBUYHOTO
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curnana F=3.4 I .

Onpenenuts NIMPUHY CHEKTPa U IIOCTPOUTH CHEKTP aMILTUTY X MOyJIMpoBaHHOro curHana F1-250 (c
pa3peiBoM ¢azel) Ha fuec=1,2 M1t co cnenyrommu mapamerpamu V=50 bon u k=3.

Kaxoe xonmuecTBo TenerpadHbIX CUTHAIOB MOXKHO PAa3MECTHUTD B CIIEKTPE CTAHAAPTHOTO TeNIE(hOHHOTO
KaHayia ipu ckopocty tenerpadupoBannst V=100 bonn k=3 (V=50 box u k=5) (3ammTabIMI
WHTEpBaJIaMH MIpeHeOpeyb).

OrmpenenuTs MOJIOCY HPOIMYCKaHWSI HENPEPHIBHOTO TayCCOBCKOTO KaHAA CBSA3M MPHU UCXOOHBIX NAHHBIX:
C=1000 (1500,2000) 6ut/c, Pc/Pu=3 (7,10).

OrnpenennTs NPOIyCKHYO CIOCOOHOCTh KaHaJIa TOHAIBHOM 4acTOThI [T CJIEAYIOIINX IapaMeTPOB:

P. =10 MBt; Py=100Bt; AF=AFkrey; M =nNro.

OrnpenenuTs NOJIOCY MPOIYCKaHUsI HEMPEPHIBHOIO I'ayCCOBCKOTO KaHAIa CBSI3U IPU MCXOIHBIX JAHHBIX:
C=10006ut/c, Pc/Pui=31.

Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npeactaBieHs! B Tadnuue 16.

Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / qudd. zauera

Kon

Ne i/t ITepeuens Borpocos (3agau) mis 3ayera / qudd. 3ayera
p p (3anas) 2 aupd WHJIMKATOpa

Y4eOHBIM IIIAaHOM HE MPEYCMOTPEHO

[lepeyenp TeMm UIi KypCOBOTO TPOCKTUPOBAHUS/BBIOIHEHUS KypCOBOW pabOTHI

npezcTaBieHsl B Tadaure 17.
Tabnumua 17 — IlepeueHp TeM sl KYPCOBOTO MTPOSKTUPOBAHHMS/BBITIOTHEHHUS! KYPCOBOH paboThI

[TpuMmepHBIii nepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BBIIOTHEHUS

Ne n/n .
KypCOBOH paboThI

1.1

Pacuer 1 MoznenupoBaHue 3JIEMEHTOB CYNIEPreTepOANHHOIO IIPUEMHHKA
Pacuer u MozenmpoBaHye NpHUCENEKTOpa MPUEMHHUKA

1.2 Pacyet u MozenpoBanue mpeodpa3zoBaTesst 4aCTOThI

1.3 Pacuer n MozenrpoBaHue yCHITUTENS IPOMEKYTOYHON YaCTOThI

1.4 Pacuet 1 MozienupoBaHue yCTPONCTBA JETEKTUPOBAHUS CUTHAJIOB

2 Pacuet n monenmupoBanue mupoBbIX (GUITETPOB

2.1 MogenupoBanue 1 pacuet cxemsl ALTT

2.2 MopenupoBanue u pacuetr cxembl [TATT

23 MopenpoBaHHe U pacueT CXeMbl PeKYpCUBHOTO (PUIIbTpa

2.4 MogenupoBaHre | pacdeT CXeMbl HEPEKYPCUBHOTO (PHIBTpa

3. Pacuer 1 MozienupoBaHue KaHAJIOB AJIEKTPOCBS3U

3.1 Pacuer n MozenrpoBaHre MHOTOKaHAIBHOM cuCTeMBbI nepenaun ¢ YPK
3.2 Pacuer u MozienupoBaHne MHOTOKaHAJILHOM cucTeMbl niepenaun ¢ BPK
33 Pacyer n MozenrpoBaHre MHOrOKaHaJIbHOM cucteMsl nepenaun ¢ KPK.

Bompocel 111 mpoBeneHuss TPOMEXKYTOUHOM aTTecTalliM B BHJE TECTUPOBAHMS

npeCTaBIeHBI B Tabwmie 18.

Tabmuua 18 — [IpuMepHbIii IepeueHb BONpOcoB JUisl TECTOB

Ne ni/mm IIpuMepHBIN IEPEYEHBb BOIIPOCOB JJIs1 TECTOB
5 cemecTp

Tema 1
1 Uro Ha3pIBaeTCs MH(OPMAIIMCH, KAHAJIOM CBSI3H, CHTHAJIOM, CUCTEMOM CBSI3H, COOOIIICHHEM
2 Kakoii curaan sSBisieTcsl aHaJI0rOBBIM; TUCKPETHBIM; KBAaHTOBAHHBIM; ITH(POBBIM;. ..
3 Jats onpeneneHue AUMCKPETU3AINN CUTHATIA:
4 B pesynbraTte IUCKpeTU3aIMK [0 BPEMEHH CUTHAI CTAHOBUTCSI:
5 Uto Ha3pIBaeTCs JOCTOBEPHOCTHIO MEPEIaBAEMBIX CUTHAJIOB:
6 Jaiite ormpeneneHne ceTy CBSI3U:
7 OCHOBHBIMH ITPOLIECCHI, POUCXOISIIHE B MpUeMHHK (nepeaaTurke) CITN
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Onpenenure mapameTphbl TApMOHUYECKOT0 KojieOaHus (MMITYIbCHOH TTOCIIEIOBATEIHHOCTH)

3ammcarh MaTeEMaTHIECKYIO MOJIEIh IIPE00Pa30BaHMs HEPEPHIBHOTO CHTHANA B JIUCKPETHBIH

OnpenennTh MUHIMAJIBHYIO YacTOTY AUCKPETH3AlMH f; aHaIoroBoro curHana

Onpenenuts [UTETHHOCTD UMITYJIHCOB TUCKPETH3AIMH IS 33 JaHHOM ITOTPENITHOCTD MPeo0pa3oB-

OmnpeznenuTe MOrpeNIHOCTs KBAHTOBAHMS IUCKPETHOTO CUTHANA

Onpeaenuth napaMeTphbl IEPBUYHOTO CUTHANA (paiOCUTHANIA)

OnpenenuTh KOIMYeCTBO HH()OPMAIMK B KaHAIE TOHAITEHON YacTOTHI (IIMPOKOTIOJIOCHOM KaHale)
Tema 2

OnpeneneHre 0MHOMEPHOTO (MHOTOMEPHOTO) CHUTHAJIA

Marematnueckas MOIENb TapMOHHYECKOTO KoleOaHus (MMITYyJIbCHOH —IIOCIeJOBATEIbHOCTH,

BUJICONMITYJIBCA, PAIFIOCUTHANA, TUCKPETHOTO CHTHAJIA):

YKaKuTe PUCYHOK C (hOPMO#i CTydaifHOro curHasia (crarroHapHoro, sproauueckoro CIT)

YacToTHOI XapaKTEepUCTUKON JIMHEHHOTO YETHIPEXIIOIFOCHAKA HAa3bIBACTCSI

MaremaTndeckast MOZIENb HeabHOU (peanbHoi) hyHkimu Xepucaiina (Gyrakimm upaka)

UeMy paBHa 1oIomaab (MHTErpat) QyHKIMA Jupaka (IembTa-QyHKITIS)

Kak Ha3bIBa€TCA CHTHAIBL, [Tl KOTOPBIX BBITIOJIHSAETCS YCIOBUE [5:0)-s:)de—

Onpenenenne 6a3ucHOM GyHKIMHI. Moens 6a3ucHOH (yHKINH

CIIeKTp aMITITYT ¥ CTIEKTp (ha3 IEpHOAMIESCKOTO CUTHATIA

CrieKTp aMITIUTY U CIIEKTp (a3 HEeMepHOANYECKOTO CUTHAIA

OrmnpenenuTe CHEKTp aMIUIUTY, €CIM W3BECTHBI YacTOTa CIEAOBAHUS, JIUTENBHOCTh M CKBAKHOCTh
MMITYJIbCHOM II0CTIEI0BATEIIbHOCTH

OrnpenenyTe aKTUBHYIO IIMPHHY CIIEKTPa UMITYJIBCHOTO CUTHANIA, €CJIM U3BECTHO €0 JNTUTENTbHOCTh:
YKaKUTe  aHAIUTHYECKOE  BBIPAKEHWE,  OIMKCBHIBAIOIIEE  CHEKTPAIbHYIO  IIOTHOCTD
HENEePUOANYECKOrO SKCHOHEHIMATIEHOTO(TIPSIMOYTOJIBHOTO,  TPEYTOJNBHOI0,  KOJIOKOOpas3HOro,
HMITYJILCHOTO) CHTHAJIa

Onpenenure CKBaKHOCTH CHTHATA

[Ipsimoe u o6paTHOE npeodpazoBaHue Dypbe

OcHOBHEIE CBOMcTBa TIpeoOpasoBanms Dypre

YkaxuTe npaBwibHOE onpesenienre cirydaitHoro mporecca (CIT) X(t)

OCHOBHBIE YHCIIOBBIE TAPAMETPBI CITY4aiHOTO Mporiecca

Ha xakxom pucyHKe npeicTaBiieH HelpepbIBHBIH (aHanoroblii) CI1

[aiite onpenenenne mateMaTrdeckoro oxunanus (MO) ciaydaitroro mporiecca (CIT)

Kaxoit prcyHOk oToOpaxaeT ooumii ciayyaiinsiii nponecc (CIT)

Vkaxure Beipaxkenue st MO HemnpepbiBHOro CII ycpeAHEHHONTO 10 MHOKECTBY peaii3aLuii
Kakoe cBoiicTBO He BepHO 4711 (DyHKITHSI Koppensimu  dproauaeckoro CIT:

OripenernieHre aBTOKOPPEIAIIMOHHOHN (B3aHMOKOPPEISIMOHHON ) (DYHKIIN

+ o0

UYto XapakTepu3yeT BhIpaKeHHE I s (t)dt

OcHoBHbI€ CBOMCBa cTalroHapHoro(aproauyeckoro) CI1

Kakyto anmurenbHOCTh UMEET KOppeSsILHOHHAs (YHKIMS HMITyJIbca MpsIMOYroiabHOH (opmbl =10
MKC

Yemy paBHa HOpMHpoBaHHas GyHKIws1 koppersiimu CIT

Kax HazpIBatoTcs curHanel, aist GOpMHPOBAHUS

YacToTHBIE 1 BpeMEHHBIE TTapaMeTphl curHaioB ¢ AM (UM, ®M, AUM, 11IUM, ®UM)

YcnoBre HEMCKaKeHHOTO JIETeKTUPOBaHuUs curHaina ¢ AM

[lpyHIMOBI ~ TOCTPOSHUS ~ MOAYJIATOPOB it (opMUpOBaHHMS  cuTHata ¢ AM
(®M, UM, AUM,LLINM,DUM)

Kak Ha3bIBatOTCsI CUTHAIBI IS KOTOPBIX BBIMOJIHAETCS YCIIOBHE J si(1)-s:(t=7)di= ¢ (1: -1)

Teopema XuHunHa-BuHEpa, OCHOBHBIE CBOMCTBA TEOPEMBI

Tema 3
YKakuTe BhIpaKeHUE I JIMHEWHOTo (HEJMHEHHOT0, TapaboINIecKoro) mpeoOpa3oBaHust CUTHAJIOB
Ykaxxute onpezencHue (BbIpKEHNE) UMITYIILCHOM (TIEPEXOIHON, YaCTOTHOM) XapaKTEPUCTHKU
Ocnosuble coiictBa X, [1X, UX, nnrerpana droamens
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Yxkaxure muddepeHITNATBHBIN (YaCTOTHBIHN, ONICPaTOPHBIA, KOPPEIHIITHOHHBIN) METO aHAI3a
YacToTHbIi K03 UIMEHT nepenaurt GU3MIecKn pean3yeMoi 1enu (KpHTEPUH)
VYcnoBue pusndeckol peaan3yeMOoCTH JIMHEHHON L
Kpurepuii [1>nu-Bunepa u ero coiictsa
Murerpan droamerns i pacueTa BHIXOIHOTO CUTHaIa BPEMEHHBIM METO/IOM
ITpuHIMI cyneprno3uiyy K HETMHEHHOW eI
ITapamerpuueckue LIEMU U X CBOMCTBA
Kaxk onmcriBaroTcst mapameTprudeckie Ienu
CBolicTBa M IPUHIIMIIBI TOCTPOEHUS MTAPaMETPUUECKUX YCHITUTENEH
BpeMeHHOe ormicaHue CHTHAIOB OJHOTOHOBOW (MHOroTOHOBOW) AM (UM, ®M, AUM, IIUM,
OUM)
YacToTHOE ONMMCAHUE CHUTHAIOB OJHOTOHOBOHM (MHOToTOHOBOM AM (UM, ®M, AWM, IINM,
OUM)
I'padmueckoe ommcanue curHanos ¢ AM (UM, ®M, AUM, LLIUM, O1M)
MHOrono3uIMOHHbIE CUTHANBI U UX CBOMCTBA
KBanpatypHsle criocoOsl popMHUPOBaHHS MHOTOTIO3UIIMOHHBIX CUTHAJIOB
IIpoKoTONIOCHBIE CHTHAJIBI, MIX CBOMCTBA , METOBI (POPMUPOBAHKS U TPHEMA
T IpUHIMITEI TTOCTPOCHUS aMITIATYHOTO (YaCTOTHOTO, (ha30BOT0) MOIYJISTOpa
T IpUHIMITEI TOCTPOEHUSI AMITIUTYIHOTO (JaCTOTHOTO, (ha30BOr0) IETEKTOPa
[peoOpazoBannem 4acToThl C epeHocoM criekTpa Ha [1H 6e3 n3MeHeHust 3akoHa MO TSN
KakoB ¢uzuueckuii CMBICIT IEBUAIMN YaCTOTHI ((hasbl, BpeMEHH)
Wnnexc aMmmTy iHOH (4acTOTHOH, (ha30BOM) MOTYIISAIIHI
3aBUCUMOCTb IIMPHHBI CIIEKTPa paJHOCHTHATIA OT CKOPOCTH MOAYJISILIMM U BUA MOYJISIINI
[ToMex0yCTOWNYMBOCTS CHTHAJIOB C Pa3IMYHBIME BHIAMH MOTYJISIN
O (heKTHBHOCTH CHTHAIIOB C PA3IFYHBIMA BHIAMH MOTYJISIITHAI
Tema 4
OrnpeneneHye 1 KacCUQUKaLHs KAHAJIOB CBA3H
CrpyKkTypa KaHajIOB CBSI3H
Tunbl NCKaXEHUH B KaHAJIaX CBSI3U
Hcrounvky TMHENHBIN U HENMMHEHHBIX UCKKEHUH B KaHaIax
Mogens HeTpephIBHOTO rayCCOBCKOTO KaHalla CBS3H
Mogens HeTIpephIBHOTO KaHajla C 3aMUPaHUSIMU
Mogenu TUCKpEeTHBIX KaHAJIO0B
CHUMMETPUYHBIA 1 HECUMMETPUYHBINA KaHAI CBS3U
T"ayccoBckuil TUCKpETHBIN KaHa
JIMCKpeTHBII KaHA ¢ 3aMUpPaHUSIMU
BeposTHoCcTh NosIBIEHNs CHMBOJIOB Ha BBIXO/IE KaHaa
[IporryckHast cHocOOHOCTh KaHala CBS3H
Tema 5
KommuectBeHHast Mepa orucanust nHGopmarmu
Marematndeckasi HeOIpeIeIeHHOCTh UCTOYHIKA COOOTIICHUIH
CBoiicTBa KOJIMIECTBA HH(OPMAITHH
Mepa undopmarun o Xaptiau (ILlenHony,
YcnoBre MakCUMAalTbHOM SHTPOIUH
WudopmarroHHpIe XapaKTePUCTUKI NCTOYHHUKA UCKPETHBIX COOOIIIEHHUI
HndopmaloHHbIe XapaKTepUCTHKH HCTOYHUKA HETIPEPBIBHBIX COOOIICHUH
CgoiicTBa UCTOUHMKA COOOLIEHUH (SHTPOITHSL, K30BITOYHOCTD, TIPOU3BOIUTEIEHOCTD)
KomiuectBo MH(GOpMAaIuK B yCIIOBUSIX TIOMEX (CKOPOCTB Iepeiadr HHPOPMAITIN)
[TporyckHast CIOCOOHOCTH TUCKPETHOIO KaHasia 0e3 rmoMex (¢ rmoMexamu)
[poryckHast CHOCOOHOCTH HEMPEPHIBHOTO KaHaIa 0e3 MoMeX (C ImoMexamMu)
®opmyna [lleHHOHA 17151 TaYCCOBCKOTO KaHAIA CBSI3U
IIpenen mporryckHOM CTTIOCOOHOCTH KaHaIa
Teopemsl komupoBanus [llennona (6e3 momex, ¢ moMexamn)
Tema 6

B kakmx cucremax mepenadd HCTONB3yeTcs 3amada oOHApy>KeHHs (pa3yidusi, BOCCTAHOBJICHUS)

CHTHAJIa

B 4eM cyTh cTaTucTHUECKOM 3a/1a4u TPUEMA CUTHAJIA
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Kaxoit a51eMeHT mprHUMAaeT ONTUMAIBHOE PEIIEHUE O ITPUEME CUTHAIA
Kakyto noMexoycToH4rBOCTb peaiu3yeT ONTUMATbHBIA IPUEMHUK
Kakoe MUHUMAJILHOE KOJIMYECTBO CBEJICHUM O CHTHAJIC MCIOJIB3YEeTCS B IIPUEMHHUKE JUIS TIPHHSITUS
pelIeHus
Jlalite mpaBWIBHOE ONpEICICHUE KPUTEPHS: MAKCHMAIBHOW arlOCTEPUOPHON BEPOSTHOCTH,
WIeaIbHOTO HAaOMFOIaTe s, MUHUMATLHOTO cpeiHero pucka, Hetimana-IInpcona, Banbe)
Kaxkast 3amaua onTUMansHOTO TIPUHSTHS PEIlieHHe MpHeMa CUTHANA HCTIONB3YeTCsS B aCHHXPOHHBIX
CHCTEMaXx CBSI3U C MACCUBHOM May30il
Kaxkast 3amadua onTuManbHOTO MPUHATHS PEIIeHHe MpHUeMa CHUTHAIA MCIONB3YeTCs] B CHHXPOHHBIX
CHCTEMAaX CBSI3U C aKTUBHOM May30i
Kakast 3amada onTUMalbHOTO TPHHSATHSA pElIeHHEe IpHeMa CUTHaIa HCIIONB3YETCs CcUcTeMax
pacno3HaBaHusl 00JIHMKa
B xakux cucremax nepeiaun HHPOPMAIHH LENIeCO00pa3HO HCIOb30BaTh Kputepuii MAB
Omnpeznenure MaTeMaTUYECKyHO 3aIllCh KPUTEPUs: MaKCUMAIBLHOW arloCTEPHOPHONW BEPOSTHOCTH,
npeanpHOro Habmopatens (KorenmpHnkoBa), MUHMMaNEHOTO cpenHero prcka (baiteca), Hefimana-
[Tupcona, Banbe)
Henocratku 1 1OCTOMHCTBA KPUTEPHEB TIPHHSATHS PEIICHUS
[o n3BecTHOMY TpaBHITY TIPUHSTHS PEILICHHS OIPEIEITUTH COOTBETCTBYIOIIYIO PEIIAIOINIYIO CXEMY B
IM
[To mpaBuwy u3BecTHON c3eMe pelaromiero ycrpovicrsa [IM ompeaenuTs KpUTEpUA MPUHATHA
perIeHns
VYKakuTe Ha pUCYHKE TPaBUIIBHYIO NMITYJIbCHYIO XapakTepucTuky (M1X) cormacoBaHHOTO GpuibTpa
(CD)
Kakoit MaTematraeckoi (yHKITMH TOXKIECTBEHHA corytacoBaHHast GrutbTpars (CD)
Kakomy ycTpoiicTBy ToxKIecTBeHHa cornacoBaHHast ¢pubTparys (CP)
YkaxuTe CBEpTKY BXOIHOT0o curHana u X corinacoBaHHOTO (pUITbTpa Ha BBIXOJIE CUCTEMBI
VYxaxwure BoipakeHue it X onTUMaIbHOTO COTIIaCOBaHHOTO (hHITBTpa
Yxaxkute B3anMocBsa3b X 1 koMruiekcHo UX CHCTEMBI COTITACOBAaHHOTO (PHIIBTPA
VYkaxuTe CBEPTKY Ha BBIXOJE COIVIACOBAHHOTO (MILTpa TMpU (DUKCUPOBAHHBIX TapameTpax
cucTeMblI (B3auMocBs3b X 1 BKD)
YKaxuTe CBEpPTKY BXOIHOTO curHama w MX Ha BeIXOAe IMUQPPOBOM CHCTEMBI - COTIACOBAHHOTO
(ubTpa
JaiiTe orpeneneHne moMexoyCTOHIUBOCTH (TIOTEHIHAITLHOM)
OCHOBHBIE TTapaMeTPHI OIIEHKH TToMexoycToiunBocTd (IIMY) 1dpoBBIX (aHATIOTOBBIX) KaHAIOB
Kaxkoli nmpueM Ha3bIBaeTCsl KOTEPEHTHBIM (HEKOT€PEHTHBIM)
Maremarudeckasi MOJICTIb OLICHKU 1oMexoycToianBocty ([IMY) — obmiast , U1t KOTEpEeHTHOTO U HE
korepertHoro npuema, AMC, UMC,OMC
Bexropnoe npezacrasienre [IMY curHasioB ¢ pa3idyHbIM BUJIOM MOAYJISLIAN
B xakux BHIax CBs3U BO3MOXKHBI 3aMHUPAHSI CHTHAJIOB B TOUKE TIPHEME
OcHOBHasl MPUYMHA 3aMUPaHHUI CUTHAIIOB B TOUKE TIPHEME
3aKoH pacrpe/ieNicHUs] aMIDIUTY/bI (L) CYMMapHOT0 CUTHAJIA IPHU ero ObICTPhIX 3amupaHusix (b3)
Ha xakom prcyHKe moka3aH MeXaHW3M 00pa30BaHMs 3aMUPAHUH B IIPOCTPAHCTBE (BPEMEHH)
Onpezenure 6e3yCIOBHYIO BEPOSITHOCTD OIMHUOOK IPY MEIUICHHBIX OOIINX 3aMUPAHHSX
UeMm OTIMYAIOTCS 3aMHpaHMsl, OMKCAHHBIC 3aKOHOM Perness oT 3amupaHmii, OMMCAHHBIX 3aKOHOM
Paiica
Kakoit Mozmenbio OnmChIBAETCSl CIIOCOO aBTOBHIOOpA (JIMHTEHHOTO, ONTHUMAIIBHOTO CYMMHPOBAHUS)
KOITUM CUTHAJIA TIPH Pa3HECEHHOM MpHUeMe

6 cemecTp
Kputepuit MakcuManbHON  amoOCTEpUOPHOW  BEPOATHOTO  (MACAIBHOTO  HAONIOAATENd,
MHUHHMAJILHOTO cpefHero pucka, Heiimana-Ilupcona, Bonbae) ucmons3yercss B peliaromem
YCTPOHCTBE NPUEMHUKA.
Ompenenute Qopmyiny kpurepus wuaeanbHoro nHabmomatens (KMH) wmm  kpurepmit
KorenpHukosa
Omnpenenute MaTeMaTHYECKYIO 3alKCh KpUTepUil MHUHHMMaibHOTO cpenHero pucka (KMCP)




~N N L B

e ]

10
11

12
13
14
15
16

17
18

19
20
21
22
23
24
25
26
27
28

29
30

31
32

33
34
35
36
37

38
39

nnu baiieca
ITo m3BeCTHOMY TIPaBWITY MIPUHATHS PEIICHUS (KPUTEPHIO) oTpeaenuTe cxemy JIM
Yxkaxure HOMep rpaduxa MX ans curnana S(t) cornacoBanHoro ¢puibrpa (CD)
Uro momyvaercst Ha BBIXOJIE ONITUMAIILHOTO (pUIbTpa
Ompenenute rpadpux [IMY AMC, UMC, ®MC 11 KOTEPEHTHOT'O U HEKOTEPEHTHOTO
rpuemMa.
[Haitte npaBunbHOE omnpeaeneHue nomexoycroitunBoctu (IIMY)
VYkaxuTe MaTeMaTiudeckast Mozielb orieHKH [IMY — o0111yro,51 KOrepeHTHOTo 1 He KOTEPEHTHOTO
rnprema
VYkakuTe Ha pUCYHKE BEpOSTHOCTH OLTHOKH B CHMMETPHYHOM KaHaie
Kakoti cxeme nemoaynsitopa (JJM) cOOTBETCTBYET MpaBUIIO IPUHATHS PEIICHUS
A, > PT/(2N,)=h*
Ecnu u3menenne aMmuty bl (pa3el) MPOUCXOIUT HA AITUTEIFHOCTH MEHEE OJTHOTO 3IIEMEHTa
curHasia Tc, TO Takue 3aMUpaHUs Ha3bIBAIOTCA -
Kaxoli HoMep puCyHKa WILTIOCTpUpPYET Iiaaakue OsicTpbie 3aMmupanus (b3)
Kakue 3amupanus sSBISIOTCS CaMbIMU TITyOOKUMH
Onpenemute rpadpuxu [IMY curaanos UM, ODPM mpu He xorepeHTHOM u OM npu
KOTE€PEHTHOM IIPHUEME B YCIOBUSX PEJICEBCKUX 3aMUPAHUMN.
Onpenemute [IMY (BepositHocTh ommbOku) ODM, eciau cpenHee 3HAYCHHME CHrHAA
MIpEBBIIAET 3HAYEHHUE MMoMeXu Ha Bxone npuemHuka B 10 000 pa3 (va 40 ab)
Kaxkoii aneMeHT npuéMHHKA IPUHUMAET ONTUMAIBHOE PELICHUE O IPUEME CUTHAJIA
Kakune kputepun 3pGeKTHBHOCTH CHTHaJa (COOTBETCTBHSI IPHHATOTO CUTHANA MIEPEAAHHOMY )
SIBJIAETCS JUISl HEMTPEPBIBHBIX CUTHAJIOB
Vxaxure o0myro ¢GopMyly CHEKTpaJbHOH IJIOTHOCTH MOIIHOCTH IOyMa Ha BBIXOJAE
npuemHuKa (JJM)
VYxaxute Gopmyiy aist 0000IIeHHOTO SHEPreTUYECKOTO BRIUTPHIII B IpUeMHUKE ¢ AM
Yt0 Ha3bIBaETCA IOPOrOM YYBCTBUTEIBHOCTHU
HeoOxoaumMast 1 JocTaToyHasi 4acToTa TUCKPETH3ANN CUTHANA JJIsl HCKITFOUEHHSI TOTEPh
nHpOpMauK npu npeodpaszoanuii Pypne
YeMy paBHO KOJIMYECTBO YPOBHEW KBaHTOBaHMs N, €CITU IJIMHA JBOMYHOTO KoAa n = 9 OuT
JlafiTe mpaBHIEHOE OTIpeACIICHNe UMITYJIbCHO-KogoBoH Moaysrauu (MKM, JIUKM, JIM)
Kakas mudpoBas mogymsnus nuMeeT Haumydilee (HauXy.iee) KadecTBO CUrHasa 1o 5-
oamtpHOM mkane (MOS — cpenHe cyOBeKTUBHAS OLEHKA) PH PABHBIX YCIOBUSIX
Ykaxkute HOMEpP COOTBETCTBYIOIMMA cxeme kogeka MKM (JIMKM, JIM, BokomepHO
MOTYJISIIINH )
YkakuTe HOMEp COOTBETCTBYIOIIUM IeKOJepy OJIOUHOTO JIMHEHMHOTO KOAa — KoAa XAMMUHTa
(KX)
VYxkaxunrte HoMep rpaduKa KadyecTBa peun KOJEKOB, pEaTM30BaHHBIX M0 METOLY
npeoOpazoBaHus (OPMBI CUTHANA
Kaxoit mapameTp KOI0B XapaKTepu3yeT KOJIMYECTBO €IUHUI] B KOJOBOH KOMOWHAINH
W3 HwkenpuBEACHHBIX 3JEMEHTOB COCTAaBbTE CTPYKTYPHYIO CXEMy IEpeAarolledl YacTu
I(QPOBOM CHCTEMEBI TIepeaun WH(QOopMaImu

Boipaxenue  =(4-1)/2 orpaaer ....

s oOnapyxenus onnoit ommOku B KK (t,=1), He00X0auM0 4TOOB MUHUMAIILHOE KOJOBOEC
paccrosiHue d OBLIO HE MeHee

g ucnpasnenust onnoit omm6ku B KK (t,=1), He06x01umM0o 4T0O66I MUHUMAIbHOE KOJIOBOE
pacctosinre d ObLTO HE MeHee

Omnpenemute [IMY kox ¢ nmpoBepKkoil Ha YeTHOCTH ISt HHPOPMAIIMOHHON
nocnenoBatensHocTH 01

Omnpenenute [IMY xox (5,3): aj a2 a3 by by, 11t undopmaimonssix cumposioB 001, eciu
NPOBEPOYHBIE 3aJaHbl [0 MpaBwiIy: bj=a;+a; u by=a;+ a3

YKaXuTe Ha pUCYHKE pa3penieHHbIe KOIOBbIe KOMOWHAITIH

Ykaxute HOMep (HopMyJIb, onpenensoyo ¢pyHkiuo [IMY cooTBeTCTBYOIIETO Ko1a
Ykakute HOMEp pHUCyHKa Kojepa OJIOYHOTO JTHMHEHHOTo Koaa — koaa Xommuara (KX)
VYkaxxuTe MHOTOKaHaNbHBIE cHCTeMbl mnepemnaun uHpopMmammu (MkCIIM)  ucmombssyro
OpPTOTOHAIBHBIC CHTHAIBI TI0 YacTOTe (BPEMEHH, KOy )




VYKaKUTe IEPBUYHYIO CETh CBSI3H (TPAHCIIOPTHAS CETh) MHOTOKAHAIBHOM CHCTEMBI CBSI3H
40 VYkaxkure BEIpaKEHHUE ISl OJHOHAIIPABICHHOW (DYHKIIUHM CUCTEMBI IU(PPOBAHUS C OTKPBITHIM
41 kirouoM nddu-Xennmana

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO AMCUHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00y4eHwus1, mpeicTaBlIeHbl B Tabiuie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /i [TepedeHb KOHTPOJIBHBIX PabOT

He npenycmoTpeHo

10.4. Metonuyeckue  MaTepuaibl,  ONPEACNAIOIIAE  IPOLEAYpbl  OLIEHHWBAHHUSA
UH/IMKAaTOPOB, XapaKTepU3yIOMMUX J3Tanbl (OpMUPOBAHMS KOMIIETEHLHMH, COIEpXkKarcsi B
JOKAJIbHBIX HOpMaTuUBHBIX akTax ['YAII, pernmamMeHTHpyOIMX MOPAJOK U HPOLEAYpY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui 00ydaromuxcs
I'VAIL

11. Meronuueckue yKa3zaHus sl OOyJarOIIUXCSI IO OCBOCHUIO JUCITUTITMHBI

11.1. MeTtonuueckne yKa3aHus g OOyYalOMUXCS IO OCBOCHHIO JICKIIMOHHOTO
Marepuania.

OCHOBHOE Ha3HA4YE€HUE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKU CTPOMHOE, CHCTEMHOE,
rIy0OKOe U SICHOE HW3JIOKEeHHE ydeOHOro marepuana. Ha3HaueHWe COBPEMEHHOH JEKIUU B
paMKax AUCIUIUITMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(GOPMAIMIO 1O TEME, a B OCBOCHHUH
dyHIaMEHTANBHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO T[O3HAHUWS, HOBEHIINX
JTOCTH)KCHUH HaydHOW MbICIH. B yd4eOHOM mporiecce JICKIHs BBITOJHSET METOAO0JOTHYECKYIO,
OpTraHU3AIMOHHYI0 U MHPOPMAIMOHHYI0 (pyHKIMHU. JIeKIus pacKphIBaeT MOHATHIHBIN anmapat
KOHKPETHOW 00siacTh 3HaHUs, €€ TpoOJeMBbI, JaeT IeIbHOE MPECTaBICHWE O JWCIUILUIMHE,
MOKa3bIBA€T B3aUMOCBS3b C JPYTUMU AUCIUTUTMHAMM.

[TnaHupyeMble pe3yJIbTaThl IPU OCBOCHUU 00YYAOIUMHUCS JICKIIMOHHOTO MaTepHaIa;

— TIOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAaHHUI, YpPOBEHb
KOTOPBIX OIPEAEIISICTCS LEJIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOHU TEME;

— TIOJIyY€HHE OMbITa TBOPUECKOM pabOTHI COBMECTHO C MPEIoAaBaTeIeM;

— pasBuTHE TPO(PECCHOHATBLHO-ICIOBBIX  KA4yecTB, JIIOOBM K MpeaMery |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIILICHHUS.

— TOSBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSTEIbHON paOOTHI;

— TMOJy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKH U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJFDKAUIIINE TOJIBI;

— HAY4YUTHCS METOJUYECKH 0o0pabaThiBaTh MaTepuan (BBIICISITH TJIaBHBIE MBICIU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJIAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopMyITUPOBKax);

— TOJTy4YeHHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBIA ~MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOI0 Marepuajga MpU TPOBEACHUM KOPOTKHX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ACTBHBIX TEMATHK 110 JTUCHIUTUIHHE.

CrpyKTypa npeaocTaBiaeHMs JSKIIMOHHOTO MaTeprania;

Jlekuust AOMKHA COCTOATH, KaK MPABUIIO, M3 IIECTH PA3ZCIIOB, KOTOPbIE OMPEAEISIOT:
y4eOHBIC ¥ BOCIIUTATEIBHBIC 1IN 3aHATH; pacyET y4eOHOT0 BPEMEHHU, U3 OOIIEro KOJIMYeCTBa
KOTOPOE€ BBIJCNSAETCS Ha BCTYNUTENbHYIO (MPUBETCTBUE, MPOBEPKY HAIMYUS CTYACHTOB Ha
JICKIIMH, BBIICHCHHE OTCYTCTBYIOIIMX, MPHUUYMHBI OTCYTCTBHUSA); JIUTEpPATypa, HUCIOJIb30BaHHAS
IpU HAMWCAHWM JICKIUH WU pPEeKOMEeHAyeMmas O00ydaeMbIM [Jis YTIIyOJICHHOTO W3YYCHHS




MaTepuana JIeKINH; yaeOHO-MaTepHaIbHOe 00ecreueHue 3aHATHS, KOTOPOE MOXKET BKIIOYaTh
IUTaKaThl, CXEMBI, Cai/ibl, BU/1€0- U KUHOQUIbMBI, TPUOOPHI, MAKEThl U T.II.; OCHOBHAs 4acTb
(TeKCT JIEKLMH ), HE3aBUCUMO OT TEMBI U COJIEPKaHUs, [0 CBOEMY KOMITO3UL[HIOHHOMY ITOCTPOEHUIO
JIOJDKHA JIEIUThCS HAa TPU COCTaBHbIE YacTU: BBEJEHHUE, 2-4 yueOHBIX BoIpoca U 3akimoyeHue. Ha
He€, Kak npaBuio, otBoguTcs 70-80 MUHYT yueOHOrO BpeMEHHU:

—BBEJICHUE SBIIETCSI CaMOM KOPOTKOW 4YacTblo, KOTOPOE IO BPEMEHU HE JOJKHO
IpEeBbILIATh MATH MUHYT. B HEeM 000CHOBBIBAETCSl aKTYaJIbHOCTh TEMBI, YCTAaHABIUBACTCS CBS3b
JAaHHOW JIEKUMU C MPEeAbBAYLUIMMH M TOCIEAYIOUMMHU 3aHATUAMU. OT ero copaepx aHus,
SMOLMOHAIBHOCTH U SIPKOCTH IOJIa4M MaTepualla BO MHOTOM 3aBHCUT YCIEX JIEKIIMU B LEJIOM.
OcHOBHasi 1eb BBEACHUS — IOATOTOBHTH OOYYaeMBIX K BOCIPHITHIO Y4YEOHBIX BOIPOCOB
JEKIMH;

—y4eOHBIE BONPOCH! JTOJDKHBI W3JIAaraThCsl ¢ COOMIOACHHUEM MUAAKTUYECKUX MPHHIIUIIOB
0o0y4eHHUs: MOCIIEe0BATEIbHOCTh, CUCTEMHOCTb, JOCTYNHOCTb, HaryIggHOCTh U T.A. Kaxmoe
TEOPETUYECKOE MOJIOKEHHUE JTOJHKHO OBITh OOOCHOBAHO M JI0KA3aHO C MPUMEHEHUEM Haubolee
1esnecoo0pa3HbIX Ul TaHHOM ayJIMTOPUU METOIMYecKuX mnpuemoB. Kaxaplil yueOHbIN BOIpOC
3aKaHYMBAETCA KPAaTKUMH BBIBOAAMH, JIOTMYECKH MOABOAIIMMHU K CIEAYIOIIEMY BOIPOCY
JIEKIUY;

—3aKJIIOUEHHEe, TAK)Ke KaK U BBEJIEHHUE, JOJKHO OBITh SPKUM M BIEYATIISIIOIIMM U HHU B
KOEM CJIyyae HE CBOJUTHCS K KPaTKOMY MEPEUYMCIEHUIO TOrO, O YEM I'OBOPUIIOCH B OCHOBHOM
YacTu JEKIUHU. B HEM NOJKHBI IOJBOANUTHCS OOIIKME UTOTH U JI€N1aThCsl 00OOIIEHHbIE BBIBOJIBI.
Oco0oe BHUMaHUE JOJKHO OBITH OOpaIleHO Ha T€ BBIBOJBI, KOTOPbIE MMEIOT MPAKTHUYECKOE
3HaueHHe AJs o0ydwaromuxcs. 3aTeM MpenojaBaTeib CTaBUT 3aJaddl JJil CaAMOCTOATEIbHOU
paboThl, JaeT METOAMYECKHE PEKOMEHIAIMU IO M3YUYCHHIO JIUTEpaTyphl s yriayOsieHwus,
paclIupeHus U MPAKTUYECKOro NPUMEHEHHUs 3HaHUH 10 JaHHOU TeMe.

11.2. MeTtonuueckne yka3aHUS IJis OOYYArOIIMXCS IO TMPOXOXKACHHUIO MPAKTHYCCKUX
3aHITUN

[IpakTuueckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (DOPM oOpraHuzanuu y4eOHOTro
mporecca, 3aKI0YaroNIasicsl B BHIOTHEHUN 00yYalOIIUMUCS MO/ PyKOBOJICTBOM IIPETIOAaBaATENs
KOMILJIEKCa Y4YEOHBIX 3aJlaHUi C LETbI0 YCBOCHUS HAYYHO-TEOPETHYECKUX OCHOB YUEOHOMU
JTUCIUIIMHBL, TPUOOPETEHUS! YMEHUN U HaBBIKOB, OTIBITa TBOPUECKOHN JESITETLHOCTH.

[enpro MpakTHUECKOTO 3aHATHUS JJIsI 00YUYaIOIIEToCs SIBJISIETCSI MPUBUTHE O0YUYarOIIMMCS
YMEHUI U HAaBBIKOB NMPAKTHYECKOM JIEATEIbHOCTH MO U3y4aeMOM AUCIUIUIMHE.

[Mnanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMCS IPAKTUYECKUX 3aHSITHI:

— 3aKperuieHue, yriayOseHue, pacllMpeHHe M JAeTajau3alus 3HAHUW TNpU PelIeHUuU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[IO3HABATEJIBHBIX CIIOCOOHOCTEW, CaMOCTOSTEIBHOCTH  MBIIICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMH METOJaMH M METOAMKAMHU HU3YYCHHUS KOHKPETHON YyueOHOMI
JTUCUUTLITUHBI;

— BbIpabOTKa CIOCOOHOCTH JIOTHUYECKOTO OCMBICJICHHS TIOJYYEHHBIX 3HAHWM ISt
BBINIOJIHEHU S 33JaHU;

— o0ecrniedyeHre palMOHAILHOTO COYETaHUsl KOJUICKTUBHON M WHAMBUAYAIBHON (Gopm
00yueHwusl.

TpeGoBaHus K MPOBEACHUIO NPAKTUICCKUX 3aHIATUN
Jist ipoBeIeH sl TPaKTHYECKOTO 3aHATHS pa3padaTbIBaeTCs:

1. Meroauueckas pa3paboTka, KOTOpasl SIBISIETCS OCHOBHBIM METOJMYECKUM JTOKYMEHTOM
npenojasatens. OHa [OJDKHA COCTOATh, KaK IPaBUIIO, U3 ILECTH Pa3[esioB, KOTOPbIE
ONpeNeNsioT: y4deOHble W BOCHMTATENIbHBIE LENM  3aHATUSA; COJAEp)KAaHUE U
II0CJIEI0BATENBHOCTE OTPA0OTKM Y4EOHBIX BOIPOCOB M PACIpPEEICHUE BpPEMEHH:
yueOHO-MaTepuanbHoe olecreyeHne, HeoOXOAUMOe MIJIsi MPOBEICHUS MPAKTUUECKOTOo




3aHSTHS, METOJIMYECKUE PEKOMEHIAIMH MPETIOAaBaTEI0 M0 MOATOTOBKE U TIPOBEICHHUIO
NPaKTUYECKOTO 3aHATHS: JIUTEpaTypa M JAPYrHe Y4eOHO-METOAWYECCKHE MaTepUalbl,
PECKOMCHAYCMBIC TMPENoAaBaTC/JI0 IJid TOATOTOBKM W IPOBCACHUA MPAKTHYCCKOIO
3aHSATHS; IPUIIOKEHUS, HEOOXOAUMBIC JIJIsl TIPOBEICHHS TPAKTUYESCKOTO 3aHATHSI.

2. BaI[aHI/Ie Ha MPAKTHYCCKOC 3aHATHC ABJIKICTCA OCHOBHBIM JJOKYMCHTOM O6y‘~IaIOHI€FOC$[
MIPU TOJTOTOBKE U MPOBEACHUU MPAKTUYECKOT0 3aHATUSA. OHO COCTOUT, KaK MpPaBUIIO, U3
TPEX pa3JelioB, KOTOPBIE OIPENENIOT: y4eOHbIE BOIMPOCH], MOIJIEKAIIHEe OTpaboTKe;
3aJjaHre 00y4YaeMBbIM IO TIOATOTOBKE U BBIMOJIHEHUIO IPAKTUYECKOTO 3aHATHS (IEPCUCHb
BOIIPOCOB TEOPETUYCCKOTO MaTepHalia, CBS3aHHOTO C BBIMIOJHEHUEM IPAKTHUECKOTO
3aHATUS; IEPEUYCHD 3a/1a4 IS CAMOCTOSITEIILHON paboThl, MaTepHaIbHOE 00eCTICUeHHE
JTUTEPATYpA).

Ha 3aHATHSX TpenojaBaTenb JOBOAMT METOJIUKY PEIICHHS 3aaud W MPUBOIUT MPHUMEP
peleHusi KOHKpETHOH 3amanbl. Jlamee oOy4aeMble CaMOCTOSATENBHO PEIIalo 3aJau, BhIJAaHHbIC
npenoaBaTeneM ux [lepeuns 3amad 3aiaHusl Ui CAaMOCTOSATEBHOTO penieHus. B xoe penienus
OCYILECTBIIIET KOHTPOJIb U NOMOIIb. B KOHIIE 3aHATUH IPOBEpSAET MPaBUIBHOCTh PEILEHUS U
BBICTABJISICT KaXIOMY OLICHKY.

3amanne Ha MpakTHYecKoe 3aHATHe ¢ [lepedHeM 3amad 1jsi CAaMOCTOSTENFHOTO PEIICHHS
00y4aeMbIM, KOTOPBIE MOTYT OBITh O()OPMIICHBI KaK MTPHIIOKEHHUE K METOAMYECKON pa3paboTKe.

11.3. Meroauueckne yKa3aHUsl Uil OOY4YalOIIMXCS IO BBIIOJHEHHIO J1A0OPAaTOPHBIX
pabot

B xome BhIMONHEHUWS J1a0OPAaTOPHBIX pPa0OT OOyYaromMiCs MODKEH YIIYyOHTh H
3aKpenuTh 3HAHWS, MPAKTUYECKWE HABBIKH, OBIAJECTh COBPEMEHHONW METOIUKOW M TEXHUKOU
9KCTIIEPUMEHTa B COOTBETCTBHM C KBaJH(PUKAMOHHON XapaKTEPUCTUKOW 00ydaromerocs.
Brmonaenne n1abopaTOpHBIX padOT COCTOUT W3 IKCIIEPUMEHTAIBHO-TTPAKTHYECKON, pacueTHO-
AQHAJUTUYECKON YacTeil 1 KOHTPOJIBHBIX MEPOIIPUITHI.

BrimonHenue 51abopaTtopHBIX pabOT 0O0y4aromIMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3y4YCHUS! TUCHUIUIMHBI, OINpEAeIsieMOd Y4YeOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTeynBaIOIIUM PEIICHUE CIeIYIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— TpHOOpETeHHWE HABBIKOB WCCIICOBAHHUS MPOIECCOB, SIBJICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOH JUCIUIIHHBL;

— 3aKpeIUIeHHE, pa3BUTHE U JETAlM3alus TEOPETUUYECKUX 3HAHUHM, MOJYyYEHHBIX Ha
JCKIHSIX;

— MOJy4eHHe HOBOW MH(OpManny 1Mo n3y4yaeMoi AUCIUIUINHE,

— npuoOpeTeHrne  HaBBIKOB  CaMOCTOATENbHOHW  paboThl ¢ J1abopaToOpHBIM
000pyI0BaHHEM U TPUOOPAMHU.

3amanue v TpeOOBaHUs K IPOBECHUIO JTA00PATOPHBIX paboT

JlaGopaTopHbIe pabOTHl 3aKJIIOYAIOTCS B pealiu3alliii B MPOTPAaMMHOM BHUZE 33134 U3
obnactu nudpoBoii 00pabOTKH CUTHAIOB M TOMEXOYCTOWYMBOTO KOIWPOBAHMSA. 3aJaHue Ha
nabopaTopHyI0 paboTy TPEACTaBISIET COO0OW 3a7ady W3 MPEAMETHON O00JacTH C ONHUCAHHEM
ycloBui U orpanndeHui. CTyJEHT CaMOCTOSATEIHHO BBIOMPAET SI3BIK MPOrPAMMHPOBAHMSI, HA
KOTOPOM OH OyIeT BBITIOJHSTH 3aJJaHHe.

Jnist mpoBenieHust 1a00paTOpHOil paboThI pa3padaThIBarOTC:

Mertoaundeckasi pa3paboTKa JyIsl TPOBEACHHS JTabOpaTOPHOU PabOTHI SBISETCS OCHOBHBIM
METOJIMYECKUM JIOKyMEHTOM TpernonaaBarens. OHa COCTOUT, KaK MPaBHUIIO, U3 CEMHU Pa3JIEiioB,
KOTOpBIC ONpEACISIOT:  y4eOHbIe W BOCHUTATENBHBIC IENIM 3aHATHS, COJCpXAHWE U
MOCIIEA0BATEIBHOCTh OTPA0OTKH YYEOHBIX BOINPOCOB U pACHpEICIICHHE BpEMEHH; y4eOHO-
MaTepuaibHOe oOecredeHne J1adopaTopHOi  padoTHI; METOJIMICCKUE  PEKOMEHIAIIH
NPEnoIaBaTeli0 MO MOATOTOBKE U MPOBEACHUIO JTa0OPAaTOPHON pabOThI: JUTEpaTypa U IpyrHe
y4e0HO-METOIMICCKUE MaTepUaNbl, PEKOMECHIYyEMbIC MPEIOAABATEII0 IS MOATOTOBKH U




POBEJICHUS Ta00OPATOPHOH PabOThI; TPHIIOKEHUS K METOJAMYECKON pa3paboTke, HE0OX0UMbIC
JUTSI IPOBEJICHUS Ta0OpaTOPHOU PabOTHI.

CrpykTypa ¥ hopMa 0TYETA O TaOOpPATOPHOK padboTe
ITocTanoBka 3a7a49m.
2. Omnwmcanue BEIOpPAHHOTO CIIOCO0a pElICHHUS.
3. T'padudeckoe mpeacTaBieHUE Pe3yJabTaTOB, MOJYUYEHHBIX B XOJ€ BBITIOJHEHHUS PaOOTHI
(ecmu 3TO MPEAYCMOTPEHO 3a/IaHUEM ).
AHanu3 MOJTyYSHHBIX PE3yJIbTATOB.
BrIBOIbI.
JIucTuHr nporpaMmsl.

o v e

TpeboBauns Kk 0hOPMIIEHHIO OTYETA O Ta00paTOPHOM pabore

OT4eT 0 BBINMOJHEHHOH paboTe JOMKEH ObITh MOATOTOBIECH UHAUBHIYAIbHO U 0QOPMIICH
Ha CTaHJAPTHBIX JIUCTaX B cOOTBeTCTBUU ¢ TpeboBanmsMu ['OCta. BBIBOIBI KOHKpPETHBIE TIO
KKIOMY MYHKTY HCCJIEIOBaHUS. 3ayeT Mo paboTe CTyIOEHT MOJy4aeT MOcje MpeiCTaBIICHUs
oTdyeTa Ha OyMaKHOM HOCHTEIIE W YCIICITHOTO OTBETa Ha BOMPOCHI MPETIOIaBaTEIsl, 3aaBacMbIC
10 TEMATUKE 3aIIUIIaeMOi J1a00paTOpPHOM PabOTHI.

11.4. Metoauueckne yka3zaHusi Uisi OOydYarolUuXcs IO TMPOXOKIECHUIO KypPCOBOTO
MIPOSKTUPOBAHHUS/BBIITOJIHEHUSI KYPCOBOM pPAaOOTHI (eciu npedycmMompeno Y4eOHbIM HIAHOM NO
OaHHOU oucyuniume)

KypcoBoii mpoekT/ paboTa mpoBOIUTCS C LENbI0 (POPMHUPOBAHUS y O0YUAIOIINXCS OTBITA
KOMIUIEKCHOTO PelIeHUs] KOHKPETHBIX 3a/1a4 MPOPEeCCHOHATBHON AESITETbHOCTH.

KypcoBoii mpoext/ paboTa 03BOISIET 00yUYarOIIEMYCs:

—  CaMOCTOSITENIbHO PEIIUTH 33aJ1aduy U3 MIpeIMEeTHON 00IacTH;

— HCHOJb30BaTh HABBIKM  CAMOCTOSITENIHOM  pabOThl €  HAyYHO-TEXHHYECKOH
JIUTEPaTypo;

—  TPOAEMOHCTPUPOBATH U yIYUITUTh HABBIKH IPOTPAMMHUPOBAHHSL.

CTpyKTypa MOsSICHUTENILHOMN 3aMCKU KYPCOBOTO MPOEKTa/ pabOTHI

Brenenmne.

[ToctaHoBKa 3a1a4m.

AHanu3 CyIECTBYIOIIUX CIIOCOO0B PELICHUS 3a1a4U.

9. Pa3paboTka coOCTBEHHOTO CrIOCO0a PEIICHHUS.

10. I'padmaeckoe npencTaBieHNe pe3yIbTaTOB, MOJYYCHHBIX B XO/I€ BHIITOIHEHUS PAOOTHI.
11. AHanu3 MOJIy4eHHBIX PE3yJIbTATOB.

12. BeIBOJBI.

13. JIUCTUHT IPOTPAMMBI.

o ==

TpeboBanust k 0OPMIICHHIO MOSICHUTENLHOM 3alIMCKU KYPCOBOTO NMPOEKTa/ paboThl

OT4er 0 BBIMOJHEHHOHN paboTe JOIKEH OBITh MOATOTOBIICH HHANBUIYAIBHO U OPOPMIICH
Ha CTaHJApTHBIX JHUCTaX B cooTBeTcTBUHU ¢ TpeOoBaHusAMU ['OCTa. BBIBOJBI KOHKpPETHBIE IO
Ka)X/IOMy IYHKTy MCCIEIOBaHMsA. 3a4eT MO paboTe CTYJIEHT IOJIydaeT IOC]e IPeACTaBICHUS
oT4yeTa Ha OyMa)KHOM HOCHTENE M YCHEIIHOTO OTBETa Ha BONPOCHI MpernojjaBares, 3a7aBaeMble
[0 TEMaTHUKE 3alUIIAaeMOIl KypcoBOW pabOThI.

11.5. Metonuueckue yka3zaHus JUisi O0y4aroIIMXCs M0 MPOXOKICHUIO CAaMOCTOSATEILHON
paboThI

B Xoje BBITIONHEHUS CaMOCTOSTEIBHONH pa0OThI, OOYUYAONIUICS BBITIOJHSIET paboOTy IO
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE IMpemnojaBaTesi, HO 0e3 ero HernocpeiACTBEHHOTO
y4acTHsl.



it oOy4arommxcsi 1Mo 3a09HOM ¢GopMe OOyYeHHs, CaMOCTOSATENbHAs padoTa MOXKET
BKJTI0YATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mpomecce BBHIMONHEHHUS] CaMOCTOSATENLHOW paboThl, y oOydaromerocs: (GopMHUpyeTcs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHHUS
¥ HaBBIKM B YCBOCHHMH W CHUCTEMAaTH3aIlMHM TPUOOpETaeMbIX 3HAHWH, 00ECTIEYMBAET BBICOKHIA
YPOBEHb YCIEBAGMOCTH B TEpUOJ OOydYEHHUsS, TOMOTAeT TIOJYYUTh HABBIKK TOBBIIICHHS
po¢eCCHOHATBHOTO YPOBHSI.

MeTtoauyecKMMH ~ MaTepualiaMd,  HAMpPAaBISIONIMMU  CAMOCTOSTENILHYKO  paboTy
00yYaIOIUXCSASBIISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 10 TUCIHUILIINHE;

— METOJIUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydYarommxcst
1o 3a04HOU (hopme 00yUeHUs).

11.6. Meroauueckue ykazaHusi JUIsi OOydYalOIIMXCSl IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymmii KOHTPOJIb YCIEBAEMOCTH IpelyCMaTpUBaeT KOHTPOJb KadecTBa 3HAHUMN
00y4aromuxcsi, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LENbI0 OLECHUBAHUS XO/a OCBOCHUS
JUCLUTUINHBL.

11.7. Metoauueckue ykazaHus A OOy4YaOIIUXCS MO MPOXOXKICHHUIO MPOMEKYTOUHOU
aTTeCTaluu.

[IpomexyTounass  arrectanus  OOyYalOIIUXCS ~ MpPEAyCMaTpHBAeT  OICHUBAHHE
MPOMEKYTOUYHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB OOy4eHHs MO AUCHUIUIMHE. OHA BKIIOYAET B
ceost:

— D9JK3aMeH — (opma OLEHKH 3HAaHUH, TOMYYEHHBIX OOyYaroIMMCS B IPOLECCE
U3Yy4YEeHUs BCEH NUCUUIUIMHBI WINA €€ 4acTH, HAaBBIKOB CaMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
OPUMEHATh MX JJIs pElIeHUs] MPAKTHUYECKUX 3a1ad. DK3aMEH, KaK MNpaBWJIO, MPOBOJUTCS B
MeproJ, HK3aMEHAIMOHHONW CECCHMM M 3aBEPIIAETCA aTTECTAllMOHHOW OUEHKON «OTIUYHOY,
«XOPOLLIOY, «YJIOBIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIILHO.

Cucrema OIIEHOK TIPH TMPOBEICHUU TPOMEKYTOUYHOM aTTeCTAllMM OCYIIECTBIISICTCS B
cooTBeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TeKymeM KOHTPOJE YCIEeBAaeMOCTH U
IPOMEXYTOUHON arrectauuu cTyaeHToB ['YAII, oOyuwarommxcs MO HOporpaMMbl BBICILIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa y4eOHOU paboTh
ctyneHtoB B 'Y Ally.



Jluct BHeceHus: U3MEHEHUH B pabouyto IporpaMmy JTUCIUTUIUHBL

Jlata BHECEHMS
W3MCHEHUH U
JOTIOTHCHUH.

Iloanucek BHEcCHIETO
W3MCHCHHUS

ConepxaHrue U3MEHEHHUH U TOTIOTHEHUH

Hata u Ne

IPOTOKOJIA
3acelaHus
kadeapol

Ionmuce
3aB.
kaenpoit




