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Annoranus

JucrtunauHa «OCHOBBI TEOPUH CBSI3M» BXOJHUT B 00pa30BaTENIbHYIO IPOTrpaMMy BBICIIIS-
ro oOpa3oBaHUs — MPOrpaMMy CICIHATUTETa 1O HAMPABICHUIO MOATOTOBKH/ CHEIMATLHOCTH
11.05.01 «PagnosneKTpoHHBIE CUCTEMBI M KOMIUIEKCHI» HalpaBicHHOCTH/crieiuanu3amn «Pa-
JUO3JICKTPOHHBIC CHUCTEMBI Mepeaauu uHpopManuny». JucuurmimHa peanusyercs kadempoii
«Ne24y.,

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIICIYIOIIUX KOMIICTCHITUN :

[TIK-7 «CriocoOeH BBIMOIHATh MATEMAaTHYECKOE MOJICTMPOBAHNE OOBEKTOB M MPOIECCOB
M0 TUIOBBIM METOJMKaM, B TOM YHCJIE C UCIOJIb30BAaHUEM CTaHIAPTHBIX MaKETOB MPUKJIATHBIX
MPOTrpaMm»

Conepxkanue AUCHUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C MAaTEMaTUYECKUM
OTNMCAaHWEM CHUTHAJIOB, METOJaMHU aHajau3a W (POPMUPOBAHUS PATUOCHTHAJIOB, WX BIUSHUS HA
MOMEXOYCTOMYHUBOCTh U MPOMYCKHYIO CLIOCOOHOCTH CUCTEM AJIEKTPOCBSI3U, OCHOBHBIMU 3aKOHO-
MEpPHOCTSIMH W METOJaMH Iepelaud U mnpueMa HWHGPOPMAIMKM 10 KaHajlaM CBSI3U HX ITOMEXO-
YCTOMYMBOCTBIO, & TAK)KE OCHOBAMH MHOTOKAHAJIbHOW CBSI3H.

[IpenonaBanue AUCHUILIMHBI MPEAYCMATPUBAET clieayromue (GopMbl OpraHu3auy y4yeOHo-
TO Mporiecca; JCKIUHU, IPAKTUIECKUE 3aHSITHS, Ta00PaTOPHBIC PA0OTHI M CAMOCTOSATEIILHAS PadOTa.

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJS: TEKYIIHMI
KOHTPOJIb YCTICBAEMOCTH, TIPOMEKYTOUHAS arTecTanus B hopMe 3K3aMeHa (5 cemectp).

OO0mias TpyAO0EMKOCTh OCBOEHUS AMCLIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
Jaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. enun npenojaBaHusi AUCHUILIINHBI SBISETCS U3yYCHHE CTYJIEHTAMH OCHOB TEOPUU
DIIEKTPUYECKOM  CBS3M —  MATEMAaTHUYECKUX  MOJENIed  CHTHAJOB,  HUCIOJB3YEMBIX B
pPaZMOdIIEKTPOHHBIX ~ CHCTEMbl  mepenaud  uMHGoOpMalMu,  METOJIO0B  (hOpMHpOBaHUS,
npeoOpa3oBaHus U 00pabOTKM CHUTHAJIOB, MX XapaKTEPUCTUKHA M OCHOBHBIC 3aKOHOMEPHOCTHU
nepenayy nH(GOpMaluy B MHOTOKAHAIBHBIX CUCTEMAaX MepeadH.

1.2. JlucuumiuHa  BXOOUT B  COCTaB  4YacTd, (OpPMUPYEMOH  ydaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHHUH, 00pa30BaTeILHON MporpaMmMbl Beiciiero oopaszosanust (OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesymbrare u3ydeHHs AMCHMIUIMHBI OOYYalOMIMICS MOJDKEH 00Ja1aTh  CIEIYOIMMH
KOMIIETEHIIMSIMU WM UX YacTsMU. KoMIeTeHIIMY 1 MHAMKATOPbI MX JOCTHKEHUS MPUBEAEHHI B Ta0. 1.
Tabmuna 1 — [lepeueHs KOMNETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

KaTeropI/m (Ipynr[a) KOI[ 1 HAUMCHOBAHHUEC KOM- KOI[ 1 HAUMCHOBAHHC MHAWKATOPAa JOCTHIKCHUA KOM-

KOMIIETCHLIMH NETCHLUH NETeHLNN
[Mpodeccnonanbupie  |I1K-7 Criocoben BoImonmHsTH [TK-7.3.1 3HaTh METOIBI ¥ AJITOPUTMBI MOZICITUPOBA-
KOMIIETEHIIN MaTeMaTHYEeCKOE MOJIENN-  [HUS MIPOLIECCOB B PAJANOIEKTPOHUKE, PaJHOTEXHUYE-

poOBaHME OOBEKTOB M TIPO-  [CKUX CHCTEMAax U YCTPOUCTBAX

neccoB 1o TunoBeIM MeTo- |[[TIK-7.Y.1 yMers nons30BaThcs TUIIOBBIMUA METOAM-
JIMKaM, B TOM YMCJIE C C-  |KaMU MOJIETIMPOBAHUS OOBEKTOB M TIPOLIECCOB
nonb3oBanueM crangapr-  [1K-7.B.1 BnageTs cpeacTBamu pa3paboTKy U co3/a-
HBIX TMIAKETOB MPHUKJIAHBIX |HHUS IMHTAIMOHHBIX MOJIENEH C IOMOIIBIO CTaHIapT-
MporpaMm HBIX NTAKETOB MPHUKJIAIHBIX IPOrPaMM

2. Mecro nucuuruinHbL B cTpykType OI1

JucuuruinHa 6a3upoBaThCsl HAa 3HAHUAX, paHee MPHUOOPETEHHBIX O0y4aroIIMMUCS MpU
W3YYEHUU CIEAYIOIUX TUCHUIUIMH: (U3UKa; MaTeMaTuka; HH(OpMaTHKa; 3JIEKTPOTEXHHUKA;
IIEKTPOHUKA; PAIMOTEXHUUECKHUE LIETIN U CUTHAJIBL.

3HaHus, TOJY4YEHHblE NpPHU M3YYEHWU MaTepuana JaHHOW JUCHMIUIMHBI, MMEIOT Kak
CaMOCTOSTENIBHOE 3HAYEHHE, TAK U UCIIOIb3YIOTCS MIPU U3YUYEHUH IPYTUX AUCLUUILINH: yCTPOMCTBA
npremMa 1 00pabOTKH CUTHAJIOB; MOJIEMBI U KOJIEKH; (U3NYECKHE OCHOBBI KOT€PEHTHON 00paboTke
6 CUTHAJIOB; PAUOTENEMETPHSL; PAJHOAICKTPOHHBIE CUCTEMBI IIepeiaur M MH(OPMALIUH; CUCTEMBI
PaanoCBsI3U C OJBM)KHBIMA O0BEKTAMHU.

3. OO0BEM | TPYJOEMKOCTh JUCIIUILTAHBI
JanHble 00 0011eM 00beMe AUCHUIUIMHBL, TPYIOEMKOCTH OT/IEIBHBIX BUJIOB Y4€OHOM paboTh
IO IUCIUITIAHE (M pactipe/ielieHue dTOW TPYIOEMKOCTH 110 CEMECTPaM ) PEJICTaBIICHBI B Ta0I. 2.
Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCITUIIITMHbI

Bun y4ue6HO# paboThI Bcero prﬂoeMKOCT]i_’ogo ceneetpan
1 2 3

Obwaa mpyooemkocmp oucyunaunwt, 3E/ (dac) 4/ 144 4/ 144
U3 nux yacoe npaxmuyeckoil n0020moeKu 34 34
Ayoumopnule 3anamus, BCEro vac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3ansatus (113), (uac) 17 17

naboparopusie pabotsl (JIP), (dac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 40 40
Buo npomescymounoit ammecmayuu: 3a4et, nudod. k3 33
3auer, ’k3ameH (3auer, [ludd. 3au, Ik3.) ° v




4. CopepxaHue JUCIUTUTMHBI

4.1. Pacnpezaenenue TpyI0€MKOCTH TUCIUTLIMHEI 10 pa3/ieiaM | BUAAM 3aHATHH.
Pazpgenbl, TeMbl TUCHUIIITUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.

Ta6muma 3 — Pa3aensl, TeMbl IUCIUIUIMHBI, KX TPYI0EMKOCTh

Pazmens1, TeMBI JUCITATIIHHEI Jexu 113 | JIP | KII | CPC
(gac) | (gac) | (4ac)| (gac)| (4ac)
Cemectp 5

Paznen 1.00mue cBeieHus 0 CUCTEMaX CBSA3H.

Tema 1.1.Knaccudukarus CUTHAIOB U UX XapaKTEPUCTUKH. 4 2 2 4

Tema 1.2 O0mue cBeJSHHS O CUCTEME CBSI3U U €€ DJIEMEHTAX.

Pa3zpnen 2.MaremaTnueckoe ONKUCAHUE CUTHAJIOB.

Tema 2.1 CurHansl 1 METO/bI UX OMKMCAHUSL.

Tewma 2.2. OyHKIMOHAIBHBIE IPOCTPAHCTBA CUTHAJIOB U UX OA3UCHI. 8 4 2 10

Tema 2.3.0nucanue cTaTUCTUYECKUX U OPTOJUUYECKUX CUTHAJIOB.

Tema 2.4.CriekTpajbHbI aHAJIU3 CUTHAJIOB.

Paznen 3.MonynupoBaHHbIE CUTHAIIBI

Tema 3.1 Matemaruueckue MO MOAYIUPOBAHHBIX CUTHAJIOB.

Tema 3.2. MaremaTuyeckue MOZIEIN MAaHUITYJIMPOBAHHBIX CUTHAJIOB. 121 6 8 14

Tema 3.3. MaremaTnyeckue MOIEIN MHOTOITO3UIIMOHHBIX CUTHATIOB.

Tema 3.4.1lomex0yCTOHINBOCTD PaIMOCUTHATIOB

Tema 3.5. Marematnueckre MOJIENH CUTHATIOB MIMITYJTLCHON MOYJISINN

Paznen 4. Teopust nepenaun CUTHaNOB.

Tema 4.1. Mojenu KaHaJIOB U UX XapaKTEPUCTUKU.

Tema 4.2. CraTrcTHdeckas 3ajada npruemMa CUTHAJIOB. 6 2 3 8

Tema 4.3. AnropuT™Mbl ONTUMAIBHOTO KOT€PEHTHOTO (HEKOTE€PEHTHO-

o) Nprema.

Paznen 5. MeToap! MHOrOKaHaJIbHOW I€PEaYy CUTHATIOB.

Tema 5.1.Teoperrueckue OCHOBBI MHOTOKaHAIBHBIX CUCTEM MEPEIAYH.

Tema 5.2. Moaen MHOTOKaHaIbHBIX CHCTEM TepeIayuH. 6 3 2 4

Tema 5.3. [IpuHLIMITEI TOCTPOEHHUSI MHOTOKAHATBHBIX CHCTEM NIEpeaun

uH(OpMAIIMH C pa3/ieTIeHHEM KaHAIOB.

HUroro B cemectpe: 34 | 17 | 17 40
WUrtoro 34 | 17 | 17 | 0 | 40

[IpakTHyeckas MOATOTOBKA 3aKJIOYAETCs] B HEMOCPEACTBEHHOM BBIIIOJIHEHUU 00y4varo-
HIMMHCS ONIPENIEICHHBIX TPYIOBBIX (YHKIUH, CBS3aHHBIX ¢ Oyaymeil mpodeccuoHaabHON nes-

TCIIbHOCTBIO.

4.2. ConepxaHue pa3/iejoB U TEM JICKIIHOHHBIX 3aHATHH.

Coz[epxcaHHe pa3acsioB U TEM JICKIHUOHHBIX 3aHATUH HIPUBCACHO B Ta6J'II/II_IC 4.

Ta6muma 4 — ConepxaHue pa3esioB U TEM JEKIIMOHHOTO ITUKJIa

Howmep .

pasena Ha3Banue u copepxanue pa3zenoB U TeM JEKIIMOHHBIX 3aHATUI

1 OO6mwme cBeeHus 0 cucTeMax cBs3u. Kimaccuukamusi CHTHAJIOB U UX XapaKTePUCTH-
ku. OOIIMEe CBENEHNUS O CUCTEME CBSI3U U €€ DIIEMEHTAX.
MaremaTndueckoe onucanue curaaioB. CUTHANIBI M METO/IbI X onucanus. JlenapTa-

2 ¢bynkuus, pyakuuu Jupaka u XosBucaiina. OyHKIMOHATBHBIE IPOCTPAHCTBA CUTHAJIOB U
nx 6asucel. [IpeacTaBiaeHue COOOIICHUI M CUTHAJIOB B PA3IMYHBIX METPUUECKHUX U
TONOJIOTMYECKUX MPOCTpaHCTBaX. MaTeMaTnyecKoe OMMCaHUE CTATUCTUYECKUX U 3P-




roJU4ecKNX cUrHanoB. CeKTpadbHbIM aHaIN3 NepuoAnYecKy (GUHUTHBIX) U HENEPHU-
OJIMYECKUX CUTHAJIOB. BpeMeHHOe U crieKTpalibHOE onKcaHue curuainoB CBoiicTBa
®dypbe, paBeHcTBO [lapceBais u Teopema XununHa-Bunepa.

MoaynupoBaHHbIE CUTHAJIBI. MareMaTHYECKUE MOJIEH OTHOIIAPAMETPUUECKUX PATUO-
curHasioB. [IpuHIMIIBI TOCTPOEHHS MOIEMOB. MaTeMaTn4ecKue MOJEIY MAHUITYIMPOBaH-
HBIX (IIM(POBBIX) CUTHAJIOB. [ [pUHIIMITEI TOCTPOSHUS MOJIEMOB. MaTeMaTHYecKHe MOIEIN
MHOTO -[TApaMETPUUYECKUX U —IO3ULMOHHBIX PaJMOCUTHAIOB. MHOIOMO3UIIMOHHBIE
CHTHAJIBI C aMITUTYAHO-(a30Boi Momynsiiuei. [lpuHimmne: noctpoenuns moaemos. [lo-
MEXOYCTOMYMBOCTD PAJUOCUTHAJIOB IIPH KOTEPEHTHOM U HEKOTepeHTHOM npueMe. [Ipenen
[llennona. CHMHTE3 CUTHAIBHO-KO/IOBBIX KOHCTPYKLIMI. MaremaTtiueckue MoAeIu UMITYJIbC-
Hoi Moy, [IprHiune! moctpoennst mogeMoB. Curdanst OFDM u MIMO.

Teopusa nepenaun curHanoB. [IoMex0ycTOMYMBOCTh CUTHAIOB. Mozenu KaHaJIOB U
UX XapaKTepUCTUKH. MoJenn HenpepbiBHBIX U AUCKpeTHBIX KaHanoB Kanan ["aycca,
Penes u Paiica. Ilpomycknas cocoOHOCTh KaHana. CraTHcTHYECKas 3ajada mpuema
curHanos. Kpurtepun kadecTBa M IpaBwia IpueMa JUCKPETHBIX cUrHanoB. Kpure-
puii MakcuMmanibHOTO TpaBaononodus, KorensHukosa, baiteca, Heiimana-ITupcona,
Bosbne. AnropuT™el ONTUMAIBHOTO KOT€PEHTHOIO (HEKOI€PEHTHOTO) MpUeMa U CTPYK-
Typa TpUEMHHMKOB. KoppenslMoHHBII IpueM U comlacoBaHHas — (DUIIBTPALMSL
IToTeHnManpHasi IOMEXOYCTONYMBOCTh CUTHAJIOB B YCJIOBUSIX TIOMEX

MeTo/1bl MHOIOKaHAJIBHOM MEpeAady CUTHAIOB. TeopeTnueckre OCHOBBI MHOTOKaHAIIb-
HBIX cucTeM nepenadynd. Marpuiia ['pama. Y cioBue paznenumMocty curHaioB. [ IpuHuums
1 (poBOY TIepeaun HENMPEPBIBHBIX COOOIICHM. MOIeIM MHOTOKAHAITHHBIX CUCTEM ITe-
penauu. [IpyHIMIT OpTOrOHATBHOCTH CUTHAJIOB. | [pUHITUITBEI TOCTPOEHMS] MHOTOKAHATTBHBIX
CHCTEM Iepeiaur MHPOPMAIIMH C Pa3ieiIeHIEM KaHaJIOB.

4.3. IlpakTuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

W3 Hux
Ne TeMbI MPaKTHYECKHUX ®opmel pakTrye- | TpynoeMKocTs, | npakTrdeckoi | Ne pas-
/I 3aHATAN JUCIUILIUHEI CKHUX 3aHITHH (gac) ITOATOTOBKH, nena
(gac)
Cemectp 5
1 Pacuer ¥ OlIEHKa M[apaMeTpoOB|  pelleHUue 4 4 1
MEPBUYHBIX CUTHAJIOB. CUTYallMOHHBIX
3aj1a4
2 |[Pacuer crmektpa ammuuTyn u Gas|  pernieHue 4 4 2
CJIOKHBIX CUTHAJIOB. CUTYallMOHHBIX
3aja4
3 |Pacuer ® oOLEHKAa MapaMeTpoOB|  peLICHHE 4 4 3
PaZvOCUTHAJIOB. CUTYaIlMOHHBIX
3aj1a4
4 |Pacyer W OLIEHKAa [OKa3aTenel|  peleHue 3 3 4
MMOMEXOYCTOWYMUBOCTH CUTHAJIOB. CUTYallMOHHBIX
3aj1a4
5 Pacuer © OIl€eHKa IOKas3aTeier pereHue 2 2 5
KauecTBa MHOTIOKAHAJIBHBIX CHCTEM| CUTYallHOHHBIX
repeiayn. 3a1a4
Bceero 17 17




4.4. JlaGopaTopHbIE 3aHATHUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

No Tpynoem|{W3 Hux npaxtu- Ne paszz.
H/I'T HanmenoBanue 1abopatopHbIX paboT KOCTb, [4ECKOM TOIrO{ UCLIHIT
(gac) |ToBKH, (Jac) JIFHBI
Cemectp 5
1 |HccnenoBanue mporecca TUCKPETH3AIMM W KBAaHTOBAHMS 2 2 1
CHTHAJIOB.
2 |HMccnenoBaHue MOrPEeIIHOCTH KBaHTOBAaHHS JTUCKPETHBIX CUT- 2 1
HAJIOB
3 [MccnenoBanue KOPPESIIIMOHHBIX CBOMCTB CUTHAJIOB. 2 2 2
4 |HccnenoBanue mpo1ieccoB MOAYJISIIIM CUTHAJIOB 2 2 3
5. |HMccnenoBanue mporeccoB 1EMOTYIISIIIMN CUTHAIOB. 2 2
6. MccrnenoBanusi ONTUMAIBLHOM COIVIACOBAHHOW (wibTparmy 3 3 3
CUTHAJIOB M MX TIOMEXOYCTOMYMBOCTH.
7. |MccnenoBanue nporiecca (ha30Boi aBTOMOACTPONKH YaCTOTBI 4 4 5
Bcerg 17 17
4.5. BeInoiHeHNe KypCcOBOTO POEKTa/ KYpCOBOU pabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO
4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunsr caMocTosiTennbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabmuna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh
Bun camocrosTensHo# paboTh Beero, Cemecrp
qac 5, yac
1 2 3
W3yuenne Teoperndyeckoro marepuaia qucuuiumael (TO) 6 6
Kypcosoe npoektupoBanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3) 8 8
Beinonnenue pedepara (P)
IToaroToBka k Tekyuiemy KoHTpodo ycrneBaemoctu (TKY) 6 6
Homamnee 3amganne (/13)
Kontposabnble pabotsl 3a04HHKOB (KP3)
[TonroroBka k npomexxyrounoit arrecranuu (I1TA) 20 20
Bcero: 40 40

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITETTHHON PabOThI 00YUYAIOIIUXCS IO TUCIUTUIMHE (MOTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B

IL.I1. pa3enoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3IaHUN

HepequL MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HBIX U3IaHui NIpHUBCACH B Ta6n1/1ue 8.

Tabmuna 8— [lepedeHb NMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

ugp/

URL apec Bubnmorpaduyeckas ccpuika

Kou. ax3. B OubmoTeke
(KpoMe NIEKTPOHHBIX JK3.)

621.391 |bukkenun P.P. Teopust a1mekTpuuecKkoil cBsi3u: y4. mocooue/
.60 P.P. bukkenun, M.H. YecnokoB. M.:Akagemus,2010.-498

40




621.391 b |pbackakoB C. . PannoTrexHuyecKue 1Ieny U CUTHAJIbBL. — M., 40
Briciiag mkona, 2003 ¢

621.396.9 b |(OcHOBBI TEOPUH CBSI3U: YI€OHO-METOAUYECKOE MOcoOHe/
C.A. Skymenxko. — CI16.: ['YAIL 2023. — 214 ¢

7. IlepeyeHb MEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
MH(OPMaLIMOHHO-TEJIEKOMM YHUKAITMOHHOM ceTu «HTepHeT»
[Tepeuenn AJIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(OPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «HTepHeT», HeOOXOAUMBIX JJIsi OCBOCHHSI TUCIUILIMHBI TPUBE-
ied B Tabimre 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHEeT»

URL anpec HaumeHnoBanue

http://e.lanbook.com/books/element.php?pl | Teopus MHOrOKaHAIBHBIX ITHPOKOIOJIOCHBIX CH-
1 id =11838 CTEeM CBsI3U. YueOHoe mocodue ist By30B. Ky3He-

oB B.C. "T'opstuas muaus-Tenexkom" U3a.: 978-5-
9912-0281-7ISBN: 2013, 200c

http://an[simoff.org/index.html Hoselimire ganHbie 0 pa3BUTHH COTOBOM CBSI3U (HA
PYCCKOM SI3BIKE)
http://www.dect.ru/ CocCTosiHHE U MePCIICKTUBbI Pa3BUTHSI CTaHIapTa

DECT (Ha pyccKOM SI3bIKE)

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOeCTICUeHUs TTpecTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeH s

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(pOPMAaLOHHO-CITPABOYHBIX CUCTEM,HCIIONIb3yEMBIX pu
OCYIIIECTBJIEHUU 00pa30BaTEIBLHOTO MPoliecca MO JUCIUILINHE
IepedeHs ncnoab3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM MpeJicTaBieH B Tad.11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocTaB MaTepHalbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM ISl OCYIIECTBIEHUsT 00pa3oBa-
TEJILHOTO Ipoliecca MO0 AUCHUILINHE, TPECTaBIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/n MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

1 | MynsTuMenuiiHas JEeKIIMOHHAS ayIUTOPHUS

2 | Cnenuanu3upoBaHHas JJaOOPATOPHUS C YCTAHOBJICHHBIM Ha
KOMITHIOTEPHI TpOrpaMMHOTo obecrneueHus «MultiSimy




10. Omnenounble cpeacTBa AJIs MPOBEICHUS IPOMEKYTOUHOM aTTECTAI[H
10.1. CoctaB OLEHOYHBIX CPEACTBAJIS IPOBEIACHUS MPOMEXKYTOUHOW AaTTECTalluU
00yJaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUISl IPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluu

By npomMekyTOYHOM aTTeCTaliu ITepeueHb OIIEHOYHBIX CPEJICTB
CrucoK BOMPOCOB K IK3aMEHY;
DK3aMeH DK3aMeHaMOHHbIE OMIIETHI*;
3amaun; TecThl.

[Tpumeuanue: *sK3aMeHAIIMOHHBIE OMIIETHI (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB U 3aj1a4 Tabauis 15.

10.2. B kayecTBe KpUTEpHEB OILICHKH YPOBHS C(DOPMUPOBAHHOCTHU (OCBOCHUS ) KOMIIETCHITUI
00Y4JarOIMMHUCS TIPUMEHSETCSl S5-OayibHasi IIKajla OLIEHKH C(HOPMUPOBAHHOCTH KOMIICTEHIIUH,
KOTOpasi mpuBeneHa B Tabimie 14. B TedyeHue cemectpa MOXKET HCnoib3oBarbes 100-OammpHAs
HIKaJIa MOJYJIBHO-PEUTUHIOBOM CHCTEMBI YHHBEPCHUTETA, IpaBWJIA HCIOJIb30BaHHUA KOTOPOM,
YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMAaTUBHBIM akToM [ 'Y AIL
Tabmuna 14 —Kputepun onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

OlieHKa KOMIIETCHITHH

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad MmIKaia PaKTep (bopvmp

OOyuaromumiics:

— T1y0OKO U BCECTOPOHHE YCBOUJI MPOTPaMMHBIN MaTepua,

— YBEpPEHHO, JIOTHYHO, [TOCIIEI0BATEILHO U TPAMOTHO €T0 H3J1araeT;

— OMUPasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIMTEpaTypHl,
«OTJIMYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYyYHBIC TOJIOXKEHHUS C MPAKTUUYECKOU
«3a4TEHO» JIeATEILHOCTBIO HAIIPABJICHUS,

— yMeJi0 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIC UM UJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— CBOOOJTHO BJIQ/ICET CUCTEMOM CIIEIUATU3UPOBAHHBIX TIOHITHUM.

— npaBUJIbHO BRINOJIHUI OT 90% 1o 100% TecToBBIX 3aaHui .

OO6yyaromuiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepuai, TPaMOTHO U IO CYLIECTBY
U3JIaraeT ero, ONMUPasiCh Ha 3HAHUS OCHOBHOU JINTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
«3aUTEHO» HaIPaBIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BJIaJIeeT CUCTEMOM CTIelUaTN3uPOBAHHBIX TOHITUH.

— TIpaBUJILHO BRIMOJTHWI OT 70% 110 89% TecToBbIX 3aaHuii .

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
IO CYIIECTBY M3JIaraeT €ro, ONMPasCh Ha 3HAHUS TOJBKO OCHOBHOM JIH-

TepaTyphl;
— JIONyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;
«YIOBJIETBOPUTENIBHO» | — HCTIBITBIBAET 3aTPYJHEHHSI B IPAKTUYECKOM INPUMEHEHUM 3HAHUU
«GAYTCHO» HallpaBJICHUS;

— c1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3aTpyAHsieTcs B (OpMYyITUPOBAHUHU BHIBOJIOB M 0000IIIEHUI;

— YaCTHUYHO BJIAJIEET CUCTEMOM CIEIIUATU3UPOBAHHBIX MOHATHHA.
— IPaBUJILHO BRIMOJIHWI OT 51% 1m0 69% TecToBBIX 3aaHuH .

— 00yuaromuiics He yCBOMIJ 3HAYMTENHHOH YacTH MPOTrPAMMHOTO Ma-
Tepuana;
— HOHchaeT CyHleCTBeHHI)Ie OH_H/I6KI/I N HCTOYHOCTHU HpI/I paCCMOTpe-
«HEYJIOBIICTBOPHTENBHOY | HUM IIPOGJIeM B KOHKPETHOM HAIPABJICHNH;
«HEC 3aYTCHO») — HUCIIBITHEIBACT prﬂHOCTI/I B HpaKTquCKOM HpI/IMeHeHI/II/I 3HaHI/II>’I;
— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKEHUS;
— He (OpMYTUPYET BBIBOJOB M 0000IIEHUH.
— NIPaBHIILHO BBIOJHHI MeHee 51% TeCTOBBIX 3a1aHuH .




10.3. TunoBble KOHTPOJIbHBIC 3aJaHUS WA UHBIE MATCPUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 SK3aMeHa

Ne
n/a

[lepeuenp BonpocoB (3aa4) A IK3aMEHa

Kox un-
JIUKaTOoPa

wn e

ok~

OO6mue cBeeHus 0 HHPOPMAIIHH, COOOIICHUSX, CUTHANIAX U CUCTEMAaX CBS3H.
CocraB crcTeMbI CBSI3U M Ha3HAYCHHUE €€ DIIEMCHTOB.

Knaccugukaius CHTHaIOB U KaHAJIOB CBSI3M U MX XapaKTEPUCTUKU. AHAJIOTOBBIH,
nuckpeTHbii U g posoi kaHai cBszu (AKC, IKC, LIKC).

Crioco6s1 00paboTku 1 ipeodpazoBanus curuaioB B CGB u ux comepkanue.
@OnyKTyalMoOHHBIE, COCPEIOTOYCHHBIC, UMITYJIbCHBIC, aJZIATUBHBIC U MYJIbTUILIHKA-
THUBHBIC TIOMEXH, UX BEPOSITHOCTHBIC XapaKTCPUCTUKH.

I1K-7.3.1

14.
15.

. |CnexTpanpHO€ MpeICTaBICHHE IEPHUOIUIECKIX KOJIeOaH .

. |CBoiicTBa (Teopembl) peodpazoBanust Dypbe.

.|CnexTp aMmuTya u (a3 nepuoIndeckoil mocie0BaTeIbHOCTH UMITYIbCOB.
.|Cnextp ammumatyn U pa3 OAMHOYHOTO MPSMOYTOJIHHOTO HMITYJIbca. B3anMOCBSI3b

OyHKIMOHAIBHBIE TIPOCTPAHCTBA M MX Oa3uChl. DyHKIMSI BKIFOYCHHUS U IETbTa-(DyHKITHSL
Oo606m1ennble GyHKIMU. JIMHEHHOE IPOCTPAHCTBO U TIOHITHE KOOPIMHATHOTO Oa3uca.
PaznoxeHne CUrHaJIOB 110 OPTOTOHATIBHBIM (DYHKIHSIM HX CBOMCTBA.

Paznosxxenue curnanos B 00061menHbI# psiag Oypoe. Hepasenctso Ilapcesas.

(OpMBI U CIIEKTpa CUTHAJIA.

[TonsiTue cnydaitHOro curxasna. YuciioBble XapaKTEPUCTUKU CIIy4alHOTO CUTHAJA.
CrnexTpalibHOE MIPEACTABICHHUE ClIydailHOro npouecca. CreKTpaibHas INIOTHOCTh
MOIIHOCTHU ciydaiHoro mnpoiecca. [IpeodbpasoBanue Xununna-Bunepa.

16.

17.
18.
19.
20.
21.
22.
23.
24,

25.

Amrmuryaaas monynauus (AM) mpu “mpoctoM” U “‘CIOKHOM’ MOIYJIHPYIOIIEM
cur”aiie. Pacnipesienienre CrieKTpaJibHOW MOIITHOCTU B curHasie ¢ AM.

[IpyHIMIIBI CO3/1aHUs aMIUIUTYIHBIX MOAYJIATOPOB. JlerekTupoBanre AM CUTHAJOB.
YacrotHas moaymsaiust (UM) mipu “nipoctomM” U ““C0KHOM” MOIYJIUPYIOLLIEM CUTHAJIE.
da3zoBast MOLYIALUSA IIPU “IPOCTOM” U ““‘CII0KHOM~ MOJYJIUPYIOLIEM CUTHAJIE.
MeTtoab! popMHpOBaHUS CUTHAJIOB C YIJI0BOM Moaysiueit (UM, OM).

CriocoObl IETEKTUPOBAHUE CUTHAJIOB C YIIIOBOM Moaymsiueii (UM, OM).
PasnoBunHOCTH (ha3oBoil 1 yactoTHOM Manunyassuuu. Ogcernas OPT, UMMC .
MHuorono3unnonssle Metoael AOM. KBagparypHas moxynsnus.
[TomexoycToM4YMBOCTh CUTHANOB. lloTeHIMaIbHAST TOMEXOYCTOMYMBOCTh CUTHAJIOB
AT, YT n ©T npu KOrepeHTHOM M HEKOTEPEHTHOM IIPHEME.

[[TnpoxononocHsle CUTHAJIBI NAPAJUIETBLHOTO TUIIA. MHOrOYacTOTHBIE CUTHAJIBL.

[K-7.V.1

26.
27.
28.
29.
30.
31.

32.
33.

34.

35.

Mogenu HenpepbIBHBIX KaHAJIOB CBS3U. MjeanbHbIl kaHal 0e3 MoMex U aJJIuTHB-
HBIM FayCCOBCKUM LTYMOM.

Kanan ¢ MexcruMBOIbHOM HHTephEepeHIInel U aITUTUBHBIM ITYMOM (MHOTOJIy4€eBbIN
KaHaJ ¢ 3amupanusMu Paiica u Penes).

Ckopocts nepenaun napopmanuu o JIKC. IpormyckHas criocoOHOCT KaHata CBS3H.
[IponyckHast cocoOHOCTh U U30BITOYHOCTH HEMPEPHIBHOTO KaHAA CBSA3H.
Kputepun kauecTBa npuema CUTHaJIOB (MOHATHA, KJIacCu(UKaAIUS, 3a]1a4n).
Kputepuii makcumyma anoctepuopHoil BepositHocTd (MAB). OntumanbsHbIil mpH-
€MHHK 110 Kputepuio MAB.

Kpurepuit uneansHoro Habmronatess (BHIBOI KPUTEPHs, CXeMa IPUEMHHKA).
Kputepuii MUHHMAIBHOTO prcKa— 0aileCOBCKUI KpUTEpHii (BBIBOJI KPUTEPHS, CXEMA).
Kpurepuii Heifimana-IIupcona (BbIBoJ KpUTEpusi, CXeMa IPUEMHHUKA).
Koppensuonnsiii mpuem. CornacoBanHasi GUIbTpaLus JUCKPETHBIX CUTHAJIOB (BBI-
BOJI KPUTEPHSI, CXEMA).

[ToTenuumanpHas NTOMeX0yCTOMYUBOCTD AJisi ABoMUHOM cuctemMbl ¢ ABI'III mpu kore-

pentHoM nipueme (curHaio AT, UT, OT).

[IK-7.B.1




36.
37.
38.

39.
40.

[ToreHnuanpHasi MOMEXOYCTOMUMBOCTD JJIsl ABOUYHON CHCTEMBI C aJJUTHBHBIM Oe-
JIBIM IIYMOM IpU HeKorepeHTHoM npueMme (curHainoB AT, UT, ©T).

CTpyKTypHBIE CXEMbl ONTUMAJIbHBIX HEKOTepeHTHhIX mpueMHUKOB st AT, UT u
OT (ODT) curnanos.

VYpaBHEHHNE ONTUMAJIBHON OLIEHKU I'ayCCOBCKOIO KaHalla CBsI3U (CXeMa IPUEeMHHKA).
[IMY ontuManbHOro npreMa HenpepbIBHbIX curHasioB AM, UM, @M (dopmyisl, cxema).
OnrtumansHas ¢uiibTpanus curHanos. PuinpTp KanMana (BbIBOJ KpUTepusi, CXema).

41.

42.
43.
44,

OGH.[I/IC MOHATHA TCOPHUH PA3ACIICHUA CUTHAJIOB B CUCTCMAX MHOI'OKQHAJILHOU CBSI3H.
VYcnoBue pa3aenuMoCTy CUTHANIOB, onpeaenuTens [pama.

[IpuHUKIIBI MHOTOKAHAJIBHOM CBSI3U. YacTOTHOE pa3jiejieHUue KaHaloB (cXema).
[IpuHIKITBI MHOTOKAHAJILHOM CBSI3U. BpeMeHHoe pa3jieneHrue KaHaloB (cxema).

[ TpuHIMIIEI MHOTOKAHAITLHOM CBsI3U. Pa3nienenne kaHanoB 1o opMe CHTHAIIA (cxema).

10.

11.

12.

13.

14.

15.

16.

17.

IIpakTuka (3aga4n)
Bbrueptuth rpaduk CieKTpoB aMIUIHTY U (a3, ONPEeeTUuTh MUHUMAIBHYIO MAaKCH-
MaJbHYIO U CPEIHIOI0 MOIIIHOCTh AaHATUTUYECKH 3a/IaHHOTO CUTHAJIA.
OnpenenuTh CHEKTPAIBHBIA COCTaB M BBIYEPTUTH IPA(UKH CIIEKTPOB aMILTUTYA U
(a3 konebaHui 3aJaHHBIX MATEMAaTHYECKONH MOJIEIIBIO.
Haiitu AK® komoBoit nmocnegoBarenbHoctu (Meanapa) 1010101: 3anucaTte BbIpa-
)KeHue, nocTpouTh rpadpux AKD.
Haiitu AK® komoBoit mnocnenoBatenbHocTd bapkepa mmuHodt 11 uumoB A
11100010010: Bepaskenue, rpaduk AKD.
Kako#l 4acTOTHBIN CABUI JOJDKHO MMETh Ilepenarouiee yCTpoucTBo B pexume UT
(F1), ecnmu ckopocts TenerpadupoBanus V=150 (300, 500) box u k=3? (nosicHuTH).
C xakoil MaKCHMaJbHOH CKOpPOCTBIO TelerpadupoBaHusi MOTYT paboOTaTh TeJerpa-
¢uctel B pexxume YT (F1), ecnu Ha Bo30yauTene nepeaardyiuka yCTaHOBIEH YacTOT-
HbI# caBur fe=200 I, monoca nponyckanus TpakTa nepenaund AF=1200 I'u u k=3.
Kakyro nonocy npomnyckanus JOHKEH UMETh TPAKT Mepeladd OAHOIOJIOCHOIO CHUT-
HaJla ¢ ocTaTkoM Hecyiero konedanus fu=128 xI'u, ecnu I19C umeer napamerpsl
Fmin-Fmax=0,3-3,4 x['1? (MOsICHUTH C UCIIOJB30BAHUEM CIIEKTPATBHBIX JHATPAMM).
OmnpenenuTh NOJIOCY NPOIyCKaHUs TpakTa nepefaun curxana YT ¢ mapamerpamu: Jie-
Buanus yactotrbl Afm=>5kI 11; yacToTa nepBUUHOro rapMmoHuyueckoro curnana F=1 xI'm.
MosxHo 11 1o Ka”aiy ¢ nojocoil nponyckanus 0,3-3,4 kI’ nepegars MaHUITYJIMPO-
BaHHbI curHan ODT (F9) {UT (F1), AT (Al)}, ecnu nepBUYHBIA CUTHAJI HMEET
ckopocTts Tenerpaduposanus V=100 (300,500) box u k=3? (mosicHuTH).
YeMy 10JKHO PaBHATHCS MAaKCHUMAJIbHO JOMYCTUMOE 3HAYEHHUE MHJEKCA YaCTOTHON
MOJYJISIIMM May, YTOOBI mupuHa crnekrpa AF moaynupoBanHoro curnama YT He
npesbicuiia 50 k' nmpu wactore neppuuHoro curnana F=3,4 xI'm.
Onpenenuts mmpuny crnekrpa YUMC F1-250 (¢ paspeiBom dassr) Ha fHec=1,2 MI 11 u
MIOCTPOUTD CIEKTP aMILTUTYJ CO cienyromumMu napamerpamu V=50 box u k=3.
Kaxoe xomuecTBo TenerpadHbIX CUTHAIOB MOXKHO Pa3MECTHTh B CIIEKTPE TEIEe(POHHOTO
KaHasa rpu ckopoctu tenerpagupoBanust V=100 box u k=3 (V=50 box u k=5).
UYepes kakoil mHTepBas BpeMeHH (At) HeoOXoauMo OpaTh OTCYETHI Ui IHepeaadu
nepBuaHoro curnaia U(t) = 4 + 2cos4nl03 t ¢ ucnonpzoBanuem AVIM.
OnpenenuTts MOJ0CY MPOMYCKaHUs HEMPEPHIBHOIO TayCCOBCKOIO KaHaia CBA3H MpH
ucxoaubix nanabix: C=1000 (1500,2000) 6ut/c, Pc/Pu = 3 (7,10).
Onpenenuth NPONYCKHYIO CIOCOOHOCTh KaHaja TOHAJbHOM 4acTOTHI JUJISl CIENyIo-
mmx napamerpoB: Pc=10 MBT; Py = 10 nBT1; AF = AFkTy; N = N1ie.
Omnpenenuts MoJ0Cy NMPOMYCKaHUs HEMPEPBIBHOIO TayCCOBCKOIO KaHala CBA3M IIpH
Pc/Pui= 31, obecrieunBaromiero nepeaady ganabix C =10000wut/c.
Onpenenuts komuecTBO KaHanoB TY, Hecylye 4acTOThI A1 KQKIOro KaHala U Hapy-
COBAaTh CIEKTP IPYNIOBOro curHaia, ecim ajs ero nepegaun B CITU ¢ YPK orBomuTcs|

nonoca yactoT 246-302 kI ' u npumeHsieTcst oHonosocHas Moayssiius no BBIL

[K-7.3.1,
[K-7.Y.1,
[1K-7.B.1




18.

19.

20.

MuorokanansHass CIIM ¢ BPK o6wemunser 30 IIK co ckopoctsmu 64 kOut/c.
OrnpenenuTh YacTOTy CJIEJI0BAHUS U IJTUTEILHOCTh UMITYJIBCOB B JAHHOM CHUCTEME.
MuorokananpHas CIIN ¢ BPK o6benunser 9 LIK co ckopoctsmu 48 k6ut/c. Onpe-
JIEJIUTh YaCTOTY CIAEAOBaHUs U JJIUTEILHOCTh UMITYJILCOB B JIAHHOW CHUCTEME.

[To 3amaHHOMY MpaBWIIy IPUHATHS PEIICHUS OMPEIENIUTh C0cO0 00pabOTKU U TO-
CTPOUTDH CXEMY IMPUEMHOI0 YCTPONUCTBA, PEAIM3YIONTYIO JaHHOE MPABUIL

Bomnpocs (3agaun) mis 3adera / nud . 3auera npeacraBieHbl B Tadnuie 16.

Ta6ymmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

Ne i/t

Kon

Ilepeuens BompocoB (3amay) ajisd 3adera / Iu . 3a4€Ta
P p ( A )H a (bq) HHAWKaTOopa

Y4eOHBIM [JIJAHOM HE NPEAYCMOTPEHO

[lepedyenp Tem AJisi BBIOTHEHUSI KypCOBOTO MPOEKTa/ KypcOBOW pabOThI TPEICTaBICHBI

B Tabauie 17.

Tabmuua 17 — IlepeueHs TeM /715 BRINOJTHEHUSI KYPCOBOTO MPOEKTa / KypCOBOM pabOTHI

Ne i/t

[TpuMepHBIii IepeYeHb TeM IS BBITOJIHEHHS KYPCOBOTO IIPOCKTa/ KYpCOBOM
paboThI

Y4eOHBIM IUTAHOM HE IIPEAYCMOTPCHO

Bompocsl asis mpoBeneHusi MMPOMEXKYTOUHON aTTeCTallMk B BUJE TECTUPOBAHUS TIPEII-
cTaBJIeHbI B Ta0uie 18.

Tabmuua 18 — [IpumepHBbIii IepedeHb BOIIPOCOB ISl TECTOB

1 - BO3MOKHOCTh MPUHHUMATL CUTHAJIbI B YCJIOBUAX BO321€I\/'ICTBI/I$I IIOMCEX,

2 - BO3MOXHOCTh BOCCTaHABJIMBATH CHUI'HAJIbI, XOTA OHH HMCKAXXCHBI B KaHAJIC,
3 - cTeneHb COOTBETCTBHS MMPUHATBIX CUTHAJIOB NICPCAAHHBIM,

4 - COOTBETCTBUE SHaAYalllnX UHTCPBAJIOB HA IPUEME U Ha IICpeaalc.

N Turnel ¥ IPUMEPHBIH ITepeUeHb BOIIPOCOB TECTOB Koz -
o/ P P P P s JKaTopa
1. |1. Yto Ha3bIBaeTCs N1OCTOBEPHOCTHIO MEpeIaBaeMbIX CUTHAJIOB! MK-7.3.1

1. -1; 2. -2; 3. -3; 3. -4.

2. |2.Kaxoii curnain siBisieTcsi AUCKPETHBIM (J1Ba OTBETA):

1) - curHai - OECKOHEYHBIN BO BPEMEHH H 10 aMILTHTY/IC;

2) - curHai - 0ECKOHEYHBIH BO BpEMEHH M KOHEYHBIH 110 aMILTUTY/IC;
3) - curnan — 6ECKOHEYHBIH M0 AMIUTUTY/IC ¥ KOHCYHBIH O BPEMEHH;
4) - curran ¢ 3¢ dexTHBHOM mosocoi yactor 3100 I'ir.

1. -12, 2. -2,3, 3. -34, 3. 24

X(t)

o

3. 3. YcTaHOBHTE COOTBETCTBUE MCXKIY HOMCEpaMU PUCYHKOB U TUIIOM CUTHAJIA a:

1 2. 3 4
Howmep puc. 1. A. AHaJOroBbIf CUTHAN
Howmep puc.1 b. Ludporoii curnan
Howmep puc.3 B. JluckpeTtHslii 10 ypOBHIO(KBAHTOBAHHBI) CUTHAT
Howmep puc.4 I'. JInckpeTHbIil IO BpEMEHH CUTHA

1) 1-A, 2-5,3-B,4-I; 2) 11, 2-A,3-b,4-B; 3) 1-A,2-1,3-5,4B; 4)1-A,2-B,3-b,4-T

X®

X(t)

>
o'>|><<-

4. |4. YkaxuTe OoCeI0BaTeIbHOCTh TIEPeIaur CUTHAJIA B CHCTEME Tiepeiadr HH(MOPMAITUH:
1.Monynsius;
1) 4-1-3; 2) 4- 3-1; 3) 3-2-4; 4)1-2-4.

2 Jlemonymsiiwst;  3.Ycunenue;  4.AHajoro-uugppoBoe mpeodpa3oBaHue.

5. |5. Uro nmo3BossieT MeTo 1 PYHKIIMOHAIBHOTO aHaIn3a CUrHanoB. [losicHuTe oTBeT




1) —oay4uTh MOJCITH JIF000TO CII0KHOTO CUTHAIA HAa OCHOBE 0a3MCHBIX (YHKITHH;
2) — [NOJIYYUTb OIIMCAHNEC NMPOCTHIX CUTHAJIBI U3 CJIOKHBIX ITYTCM aHAJIM34a,

3) — OIICHUTh MEPEIATOUHYIO XaPAKTEPUCTUKY JFOOOT0 YEThIPEXITOIFOCHHKA:

4) — MpUBECTH aHAIM3 XAPAKTEPUCTHK JHOOOTO YETHIPEXITOMIOCHUKA HA OCHOBE

IIPOCTBIX BXOAHBIX CUT'HAJIOB.
1. -1; 2. -2; 3. -3; 3. -4.

1 YkaxuTe MaTeMaTHYeCKYyI0 MOJIeTh CHTHAIA C KBaJIpaTypHOU (a30BOM MOMYIIsI-
et (KAM)
L (t)zumm[%m %} 2.5(t)=U,, cos[ agt-+2at/(4T, )], 3.5(0) =x(t)-cos(w,t) - Y(O)-sin(oyh) 4.U(t)=U,x (t)cos(2zf.t)

1. -1, 2. -2, 3. -3; 3. -4

2. Kakue ceoticmea geprvt s QYHKIMK KOPPETSIUN 9P200UYecK020 CIy9aitHOTO
mporiecca (OCII) (nBa oTBeTa):

1) — aBToKOppesIoHHy 0 hyHKIHIO (AKD) ICTI cuMmerpraHa 1 siBisiercs yetHoi: R(7)=R(-7);
2) —pu =0 AK® OCIT u ero mucniepcnn B(7)=B(0)=D{X1} u coBragaer co cpe/Heit MOIHOCTHIO,
3) — KoppersIHoHHas (DYHKIIHS [0 PeaTH3alisiM M BPeMEHH YIOBIETBOPSIOT YeroBrro:Ry(t) Ry(t);
4) — 3proIMUeCcKuii POIECC HEe CTAIHOHAP.

1) -1.2; 2)-34; 3) -2,3; 3) -1,4.

3.YcTaHoBUTE COOTBETCTBHE HOMEPY TOUKU YaCTOTHOIO JIETEKTOpa Ha puc.l, Homepy
CHUTHAJIA, 1300paKEHHOMY Ha pHUC.2:

CTHEFEER T M, b

Puc.1
Puc.2
1)1-1,1-2,1-3,1-4;  2)1-4,2-2,3-3,4-1, 3) 1-1, 2-2, 3-4 4-3 4)1-2,2-1,2-2, 4-4.

4. YKaxuTe 10cie10BaTelIbHOCTb ONEpalyii IeTeKTUPOBAHUSI CUTHAJIOB C aMILIUTY/I-
HOWM MOJTYJISILIUEH:
1. Ymuoxenue; 2. CymmupoBanue; 3. @uibTparus
1) 1-2, 2) 1-3 3) 2-3 4) 3-2

10.

5. OcHOBHOE CBOMCTBO KayeCTBA MPUHUMAEMBIX CUT'HAJIOB SIBJISIETCS TIOMEXO-
ycrorunBocTh (IIMY) onienute ero nokasatenu ass HUGPOBHIX CUCTEM Mepeaayu:
1 - oTHOWIEHHE CPEIHUX MOIIHOCTEH CHTHaja K CyMMapHOIl MOMEXHU Ha BXOJe
npuemnuka (h? = P¢/Py);
2 - BEpPOSATHOCTh ONMIMOKK OMT Ha BBIXOJE MPUEMHHUKA (pow = liM(Now/N) = f(h? ) mpy|
crpemiieanu N (KoJ1. IepeTaHHbIX OMT) K OECKOHEYHOCTH.
3. — IPOLIEHT BPEMEHH, B TEYEHUH KOTOPOTO BBITIOIHSAIOTCS TPEOOBAHUS K KaUeCTBY

CBs3HU B YCJ'IOBI/ISIX BOS)IGI\/JICTBI/HI TIIOMEX
1)-1;, 2)-2. 3)-3; 4) 1,2,

[K-7.Y.1

11

1. Ha xakoM puCYHKE H300paKEH MOIYJIATOpP CHUTHalIa C KBaJApaTypHO-
amMIIuTyaHou monysiueit (KAM)
x(t)

4.

3)-3; 4)— 4.

12.

2. 1o BEKTOPHBIM JMarpaMMaM CHUTHAJIOB C PA3IMYHON IM(ppoBOr Momysimen (AM,)
UM, ®M ykakuTe CUTHAJIBI ¢ OAMHAKOBOM ITOMEXOYCTONYMBOCTBIO (11Ba OTBETA)

Sy
d 51
S S d
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d
Puec. 1 Puc. 2 Puc. 3 Se || Puc.d

1) -1,2; 2)-34; 3) -2,3; 3) -14.

[K-7.B.1




13. (3. YcraHoBHUTE COOTBETCTBUE BHIaM IU(PPOBONW MOIYJSIIUA CUTHAJIOB MX M300pa-
KCHUAM, HpI/IBeI[CHHBIX Ha pI/ICYHKaX
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2. 3. 4.
Puc 1 A. - Curnain ¢ aMmuTyAHO-(a30Boi Moxysiiuei (ADM)
Puc.2 b. - Curnan c ammomutyaHo# Moaysimueii (AM)
Puc.3 B.- Curnan ¢ yacrotHo# Mmoxyssmuei (UM)
Puc 4. I' - Curnan ¢ pazooit Monymsuueit (OM)

1) 1-A,2-B,3-B,4-T; 2)1-B,2-B,3T,4-A; 3)1-B,2-A,3-5,4T; 3)1T,2-A,3-5,4-B.

14. |4. YkaxuTe nocneaoBaTebHOCTb (POPMUPOBAHIS CUTHAIA B CHCTEMaX repeaadn HHPop-
marmu (CITH) ¢ yacTOTHBIM pa3/iesieHueM KaHaIoB U yacToTHOM Moayssimei (YPK-UM)
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1. IlpeoOpa3zoBanne cuektpa; 2. Kommyrarws; 3. Cenexmust (QrIbTpaIis) MTOMeX;
4. CUHXpOHU3AIHS; 5. CymmupoBanue; 6. YMHOXKCHHE.

1) 1-3-5 2) 2-4-5;  3) 6-4-5; 4)1-3-5.

15. |5. B yem 3akirodaeTcs coryiacoBaHHas (ONTUMallbHasH) GUIbTparus curaanos. O0-
JIACTH MPUMEHEHHS COTJIACOBAHHBIX (PHIIBTPOB.

1) B onTumanbpHON 00pabOTKE MPUHHUMACMBIX CUTHAJIOB 3aJaHHON (OpPMBbI (PUCYH
HOK) Ha OCHOBe peanu3auuu ¢uibTpa (ycTpoiicTBa 00pabOTKH) ¢ aHAJIOTMYHOM (CO-
TJIACOBAHHOM) TEPEeIaTOYHON XapaKTEPUCTUKON 3epKAIbHO20 MUNa;

2) B onTUMalbHOM 00paboTKe MPUHUMAEMBIX CUTHAIOB 33/IaHHON (OpPMBI (pHCY-
HOK) Ha OCHOBE peaynm3anuu (uibtpa (ycTpoiicTBa 00pabOTKM) ¢ aHAIOTHYHON (CO-
TJIACOBAaHHOM) MEPeIaTOYHON XapaKTEPUCTUKOM, cosnadaroweli ¢ CUCHAIOM;

3) B onTUMaIbHON 00pabOTKEe MPUHUMAEMBIX CUTHAIOB 3aJlaHHON (HDOPMBI (PUCY-
HOK) Ha OCHOBE peaynm3auuu (uibtpa (ycTpoiicTBa 00pabOTKH) ¢ aHAIOTMYHON (CO-
TJIACOBAHHOM) TEPEeIaTOYHON XapaKTEPUCTUKOM 2aycco8CK020 TUTIA.

[Tepenatounas CurHan
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[Tpumeuanue: Cuctema OlIEHUBAHUS TECTOBBIX 3a/IaHUM:

1 tum) 3aganre KOMOMHHUPOBAHHOTO TUMA C BHIOOPOM OJTHOTO BEPHOTO OTBETA M3 YEThI-
peX TPEeasIOKEHHBIX U O00OCHOBAaHMEM BBHIOOpA CUMTAETCS BEPHBIM, €CIIM MPABHWJIBHO yKa3aHa
nudpa U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble MpH BbIOOpe oTBera. [lomHoe
COBIAJICHUE C BEPHBIM OTBETOM OIICHHBAETCS | OayyioM, HEBEPHBIN OTBET WUJIU €0 OTCYTCTBUE —
0 Gamos.

WHCTpyKIINS: MPOYHTANUTE TEKCT, BRIOCPUTE MTPABWIBHBIN OTBET U 3aIUITUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA.

2 tum) 3ajaHne KOMOWHUPOBAHHOTO THITA C BEIOOPOM HECKOJBKHX BapHaHTOB OTBETA W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBAHHWEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl TUQPBI U MPUBEIACHB KOHKPETHBIE apTyMEHTHI, HCIIOIb3yeMbIe TIPH BBIOOPE OTBETOB.
[TomHOE coBmaeHne ¢ BEPHBIM OTBETOM OIIEHHUBaeTCs 1 6aymioMm, eciy JOMYIIeHbI OMNOKU WIIN
oTBeT OTCYTCTBYeT — 0 6auios.

WHucTpyKius: npoyuTaiiTe TeKCT, BEIOEPUTE MPABUIBHBIC BAPUAHTHI OTBETA U 3aMUIIUTE
apryMEeHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

3 Tun) 3aiaHue 3aKPHITOrO TUIA HA YCMAHOGIeHUe COOTBETCTBUSL CUUTAETCSl BEPHBIM, €C-
JI YCTAHOBJIEHBI BCE COOTBETCTBUS (MIO3ULIMU U3 OJTHOTO CTOJIOIa BEPHO COMOCTABIEHBI C TIO3H-



UsIMH Apyroro cron6bua). [TonHoe coBmaaeHne ¢ BEpHbIM OTBETOM OIleHMBaeTcs | Oamiom, He-
BEpHBIN OTBET WJIH €ro oTcyTcTBHE —0 0aoB.

HNHCTpyKIMA: TPOYUTANTE TEKCT U YCTAHOBUTE COOTBETCTBUE. K KaK/10M MMO3UIMH, JaH-
HOM B JIEBOM CTOJIOIE, TOA0EPUTE COOTBETCTBYIOMIYIO MO3UIUIO B ITPABOM CTOJIOIIE.

4 Ttun) 3agaHue 3aKpHITOrO TUIIA HA YCMAaHOGIeHue TIOCIE10BAaTEIbHOCTH CUUTAETCS BEp-
HBIM, €CIIU MPABUJIBHO YKa3aHa Bcs mocienoBaTenbHOCTh nudp. [lonHoe coBnaaeHue ¢ BEpHbIM
OTBETOM OlleHuBaeTcs | Gamiom, eciiy JOMyIIeHbl OIIMOKH UM OTBET OTCYTCTBYET — () Gaios.

WNHcTpykuus: npodyuTaiTe TEKCT M YCTAHOBUTE IOCIEA0BATEIbHOCTh. 3aIlUIIUTE COOT-
BETCTBYIOIYIO [IOCIEA0BATEIBHOCTh OYKB CI€BA HAIPAaBO

5 tun) 3ajaHue OTKPHITOrO TUIA C Pa3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CIIU OT-
BET COBIAJAET C 3TAJIOHHBIM 10 COACPKAHUIO U NMOIHOTE. [IpaBUIBHBIN OTBET 3a 3aJaHue Olie-
HUBaeTCs B 3 Oayuia, ecik JOMyIIeHa OJHa OIMOKa \HETOYHOCTh \ OTBET MPaBUIIbHBINA, HO HE
HOJHBIN - 1 Gaut, eciau gomyiieHo Oosiee 1 omuOKy \ OTBET HEMIPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJIBHBIX PAOOT MO JMCIUIUIMHE OOYYAIOMIMXCS 3a04HOU (OPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadboOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToqu4eckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX dTanbl (OPMUPOBAHMUS KOMIETCHIIMM, coaepxarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTAIllMH O0yJaromIuXcs
I'VAIL

11. Metoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykazaHus sl 00y4aroIIMXCs 10 OCBOEHHIO JISKIIMOHHOTO MaTepuara.

OcHOBHOE Ha3HA4Y€HME JIEKIMOHHOTO MaTepuayia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
ri1yOoKoO€ U sICHOE M3JIokKeHHe yueOHoro Marepuana. HazHadeHne coBpeMeHHOH JIeKIIMHU B paM-
Kax JUCLMIUIUHBI HE B TOM, YTOOBI MOIYYUTh BCIO HH(OPMAIIHIO TIO TEME, a B OCBOCHUH (yH]1a-
MEHTaJIbHBIX MPOOJIEM AUCHUILUIMHBI, METOJOB HAYYHOTO MO3HAHHWS, HOBEMIINX JIOCTHUIKEHHM
Hay4yHOU MbICIU. B yuyeOHOM mporecce JIeKIHsl BBIITOIHIET METO/I0JI0TMYECKYI0, OPraHU3aIOH-
HYI0 U MH(OpMaIMOHHYI0 (GYyHKUMU. JIEeKIMs packpblBaeT MOHATHHHBIM anmapar KOHKpPETHOH
oOnactu 3HaHus, €€ mpoOJIeMbl, AAa€T IeJIbHOE MPEACTaBICHHE O JUCIUIUINHE, T0Ka3bIBAaeT B3a-
MMOCBSI3b C IPYTUMU JUCLHUIIIIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOEHUHU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa;

— TOJY4YEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aHUMOCBS3aHHBIX 3HAHWM, YPOBEHb KOTO-
PBIX ONPENEIAETCS LIEIEBOM YCTAHOBKOM K KayKJOW KOHKPETHON TEME;

—  MOJy4YEeHHE ONbITa TBOPUYECKOW pabOThl COBMECTHO C MPEIO/IaBaATENIEM;

— pasBuUTHE MNpO(ecCHOHATLHO-/IEIOBbIX KAauyecTB, JIIOOBH K NpPEIMETy U CaMoCTOs-
TEJIHHOTO TBOPYECKOTO MBIIIICHUS.

—  MOsIBJIEHHE He00X0AUMOTro HHTepeca, HEOOXOIMMOT0 /ISl CAMOCTOSITENbHOM paboThI;

— TOJy4YeHHE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKH M TEXHHUKH U O MPOTHO-
3€ UX pa3BUTHUA Ha OJMKaNUIINE TOIbI;

—  HAy4YHUTbCS METOIUYECKU 0O0pabaThiBaTh MaTepuall (BBIIENIATH IJIaBHBIE MBICIH U TI0-
JIOKEHUs, TPUXOAUTh K KOHKPETHBIM BBIBOJaM, IOBTOPATH MX B Pa3IMUYHBIX (POPMYITUPOBKAX);

—  IOJy4YeHHE TOYHOT'O MOHMMAHUS BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.




JIeKIMOHHBIN MaTepuan MOKET COINPOBOXKIATHCA JIEMOHCTpalUen CIangoB U UCIOJIb30-
BaHMEM pa3/aTOYHOI0 MaTepuayia MpHU IMPOBEIACHUU KOPOTKUX IUCKYCCHH 00 OCOOEHHOCTSAX
NPUMEHEHHS OTJENbHBIX TEMATHK 110 TUCIUIUIHHE.

CrpykTypa npeocTaBieHHs JICKIIMOHHOIO Marepuajia: TeMa JIEKLUH; BOIPOCHI JIEKIMU U
pacIipezie/ieHie BPEMEHH 10 BOIPOcaM; LI JIEKIUH (y4eOHbIC U BOCIUTATENIbHbIE); JIUTEPATypa;
MaTepHaibHOE 00ecredYeHHe JISKIMY; Y4eOHO-METOIMUECKUE YKA3aHUs 10 IMPOBEICHHIO JIEKLUM;
TEKCT JICKLIUH: BBEJICHUH; OCHOBHAS YaCTh; 3aK/II0YEHNE; 3a/JaHHE HA CAMOCTOSTEIBHYIO PadoTy.

TexcThl ekl 1 METOANYECKHE YKa3aHHUs K HUM 110 OCBOEHUIO JIEKLIMOHHOT'O MaTepuasa
UMEIOTCS B BHJIE IEKTPOHHBIX pecypcoB oubmmnoreku ['YAII, cucremsr LMS, kadenps! u nmud-
HOM KaOMHEeTe TUCIMILINHBIL.

11.2. Mertoaudeckue yka3aHus it 00yJaroIMXcs 10 MPOXOXKICHUIO TIPAKTHUYECKUX 3aHATHIA

[IpaxTrueckoe 3aHs

THE SIBJIAETCS. OAHOM U3 OCHOBHBIX (JOPM OpraHM3alMM y4eOHOIo Mpoliecca, 3aKIoYaro-
1asiCsl B BBIIOJIHEHUH 00YYarOIIMMHKCS 0/ PYKOBOACTBOM IIpeNoaBaTelis KOMILIEKCca yUeOHbIX
3aJJaHUN C LENbI0 YCBOCHUS! HayYHO-TEOPETUUYECKUX OCHOB y4eOHOW JAMCLUILIUHBI, IPHOOpeTe-
HUsl YMEHUI U HAaBBIKOB, OIBITa TBOPYECKOU IEATEIBHOCTH.

Lesbt0 MPAKTUYECKOTO 3aHATUS 1JI1 00YYarOLIErocs SABIsSETCS NPUBUTHE 0OyUYaIOLIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKOU EATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Inanupyemble pe3yabTaThl TP OCBOEHUH 00y4YarOIIUMCS MPAKTUYECKUX 3aHATHUI:

— 3aKperuieHue, yriayOleHue, pacllupeHue U JeTajln3alys 3HAaHUN MpU PELIeHUU KOH-
KpPETHBIX 3a/1a4;

— pa3BUTHE I03HABATENIbHBIX CHOCOOHOCTEH, CAMOCTOSTEILHOCTH MBILUIECHHS, TBOpYE-
CKOH aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMU W METOJUKAMH H3y4eHHsS KOHKPETHOH yd4eOHOW uc-
LUIUIMHBI;

— BbIpa0OTKa CIOCOOHOCTU JIOTHUECKOTO OCMBICIECHHUS TOJIYyYEHHBIX 3HAHMU UL BBI-
MIOJIHEHUS 3aJJaHN;

— obecrnieueHue panMoOHAJIBLHOTO COYETAaHMsI KOJUIEKTMBHOM M MHAMBHUAYaJIbHON (opm
00y4eHwusI.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHATUN

[IpakTiueckue 3aHATUS SBISIOTCS OCHOBHBIMM JIJISl 3aKPEIJICHUS] TEOPETUYECKUX 3HAHUI.
OHo ¢dopmHpyeT KyIbTypy YMCTBEHHOTO TPyAa U CAMOCTOSITEIbHOCTh B MPHOOPETEHNH HOBBIX
3HaHWUM, HaBBIKOB, yMeHUH cTyaeHTa. Hanbonbmmii 3¢ (deKt 3Tu 3aHATUS IPUHOCAT TOra, KOraa
IPOBOJATCS B3aMMOCBSI3M Y4eOHOrO MaTepHaia JeKIUi 1a0opaTOpHbIX pabOT U MPAKTUYECKUX
3aHATHHA B OJTHOM TeMaTuKe, T.€. TEOPUHM MPAKTUKU U AKCHEPUMEHTA, YTO U CAENaHO B JMCIIH-
wirHe. Heo0X0AMMBIMU CTPYKTYPHBIMH 3JIEMEHTAMHU MPAKTHUECKOTO 3aHATHS, KPOME CaMOCTO-
ATEIbHON NESATENIbHOCTH CTYIEHTOB, SIBJISIETCS aHAJIU3 U OIIEHKA BBIMOJIHEHHBIX pabOT U CTETIeHU
OBJIAJICHUS 3aIUIAHUPOBAHHBIMU YMEHUSIMHU.

[IpaBa, OTBETCTBEHHOCTb M O0S3aHHOCTH CTYJICHTA:

1. Ha npakTHueckoM 3aHSITHH, KOTOPOE B3aWMOCBS3aHO ¢ JabopaTOpHOil paboToil, cTy-
JEHT ysSCHSET 3a1auy. [Ipu 3ToM OH MMeeT MpaBo 3aJaBaTh MPENOAaBaTEN0 BOIPOCHI MO COAEP-
YKAHWUIO U METOJIMKE BBIIOJHEHUS 3aJlaHusI U TpeOOBaTh OTBETA 1O CylIecTBY oOparenus. OTBer
npenoaaBaress JOHKeH ObITh TOCTATOYHBIM JJIsS MOHUMAaHMs CTY/AEHTOM 3aJjaHusl U obecreue-
HUS €ro paboThl Ha 3aHATHUHU B MIOJIHOM 00BEME U C HAJIEKAIIUM Ka4yeCTBOM.

2. CTyIeHT OIHKEH BBHITONHATH MOCTEICHHYIO 33/1a9y MaKCUMAIIbHO CaMOCTOSITEIIHHO C
IIPUBJIEYEHNEM PEKOMEHI0OBAaHHOMN JINTEPATyphl. IIpy 5TOM OH MMEET NPaBO MEHSATH BBIIOJIHATH
3aJJaHUE CAMOCTOSATEIHHO MO OPUTHHAIBHON METOJUKE C COTJIacHUsl IPEeroaaBaTess.

3. 3ammura pe3ynpTaToB pacuera OCYLIECTBISETCS B 3alNIaHMPOBAHHOM aymutopuu. B
mpoIriecce OTBeTa (3alIMThl) MO pe3yjbTaTaM pabdoThl CTYACHT JOJDKEH: MPOJAEMOHCTPUPOBATH
3HaHUE METOJMKHU BBIMOJIHEHUS MPAKTHUYECKOW pabOThl U UCHOIB3YEeMOT0 JIabopaTopHOro 000-
PYAOBaHUs; YMETh CAEIaTh BBIBOJBI U3 MOJIYUYEHHBIX B IPOLIECCE BBIIOIHEHUS PaOOThI Pe3yilb-
TaTOB.




CrpykTypa 1 hopma oTUeTa CTYACHTA

[TuceMeHHBII OTYET O MPaKTUYECKON paboTe COCTABIAETCS KaKIbIM CTYACHTOM HWHIUBU-
nyansHO. OdopMiieHHe oT4eTa 0 paboTe pa3MeniaTh B pa3zelie MpakTuka - OJlaHka Juis 1abopa-
TOPHBIX paboT: Tema, 1eNib paboThl; MOCTAHOBKA 33/1a4ll M MCXOJIHBIE JaHHbIE, TOPSAIOK (METo-
JIVKA) BBITIOJTHEHUSI padOThI; pe3yabTaThl MPOBEACHHBIX pacyeToB; 00padoTKa, aHAIN3 pe3ysbTa-
TOB U BBIBOJIOB I10 paboTe.

TpeboBanust kK 0OPMIICHHIO OTYETA O MPAKTHUECKON paboTe

I'padmueckuit matepuan — cxeMsbl, rpaduky, Ta0IMIIA, KAaK M TEKCTOBBIM MaTepuai oTye-
T4, MOXKET BBIMOJHATHCS: TPAJAUIIMOHHBIM CIIOCOOOM — C TMOMOUIBIO MAPUKOBOM PYUKH, KapaH-
Jamiel u T.7.; aBTOMaTU3UPOBAHHBIM CIIOCOOOM — C MPUMEHEHHEM IpapUuecKux U medaTaroumx
ycTpoiicTB BbiBOAa DBM.

YcnoBHble 0003HaYEHMSI AJIEMEHTOB, Y3JI0B Ha CXeMaX JOJKHBI COOTBETCTBOBATh Tpebo-
BaHUSM JICHCTBYIOIINX HOPMAaTUBHBIX JOKYMEHTOB.

Otuer 0 paboTe AOKEH OBITh MPEJOCTABICH B YCTAHOBJICHHBIE CPOKH, YCTAHOBIICHHBIE
npenoasareneM. Ha 3amury ordyera mpemnosaBaTellb OTBOAUT HEOOXOAUMYIO YacTh BPEMEHH U3
MPOBOAMMBIX 3aHSATHIA.

[To pesynpTatam cobecemoBaHMs (3aIIUTHI OTYETAa), KAYECTBY OTYETA, IIOHUMAHUIO CTY-
JEHTOM IIeJId U CYTH MPOJICTaHHON pabOThl MPENoAaBaTelb OLEHUBACT PaboTy CTYACHTA, MMOJb-
3ysACh OaJIbHOW cUCTEMOM OLleHKH, puHsITON B ['YAIL

MeTtoauuecke ykasaHHs IO MPOXOXKICHHIO MPAKTUYECKUX 3aHSATHI MMEIOTCS B JIIEK-
TPOHHOM BH/IE B JINYHOM KaOWHETE JIOKATBHON KOMITBIOTEPHOM CETH.

3amaHue K MPaKTUYECKOMY 3aHSATUIO U METOJMYECKHE YKa3aHUs K HUM HUMEIOTCS B BHJIE
ANEKTPOHHBIX pecypcoB OmOmmoreku ['YAIIL, cucremsr LMS, xadenpst u auunom kaOunere
JTUCIUTUIAHBI.

11.3. Meroauueckue ykazaHus Uil OOy4JarOIMXCs 110 BBITIOTHEHUIO Ta00paTOpHBIX paboT

B xone BbImoiHEeHHs Ja0OpaTOpHBIX paboOT oOOyyarolUuiics MAOMKEH YriayouTh u
3aKpenuTh 3HAHMs, MPAKTUUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOH METOJUKOW M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJTU(PHUKAIMOHHON XapaKTEPUCTHKOH 0O0ydJaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrinmonHenue mabopaTopHbeIX paboT 0O0ydaroUIMMCS SIBJISETCS HEOThEMJIEMOH 4YacThiO
U3yUYEHHs! TUCIHILINHEI, OTPEIesIeMOi Y4eOHbIM TUIAHOM, M OTHOCHTCS K CPEICTBaM, oOectie-
YHUBAIOLIUM pEIIEHHE CIEIYIOUINX OCHOBHBIX 3a7a4 00y4arolerocs:

— TNPHOOpETeHNE HABBIKOB MCCIIEOBAHUS MPOIIECCOB, SIBICHUN  00BEKTOB, H3y4aeMbIX
B paMKax JTaHHOM JUCIUILINHEI;

— 3aKpeIvieHHe, pa3BUTHE U JACTAIN3aLMs TEOPETUUECKUX 3HAHUM, OITyYEHHBIX Ha JIEKIHAX;

— TOJIy4yeHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIINHE;

— TpHOOpETeHHEe HABBIKOB CAMOCTOSITEIBHON paboThI C IabOpaTOpHBIM 000PYI0BaHUEM
U pudopamu.

3ajilaHue ¥ TpebOoBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

Jlnst mpoBenieHust 1a00paTOpHOI paboThl pa3pabaThIBAIOTCS:

1. Meronnueckue yka3zaHus JJIsl TIPOBEICHUS JTaOOpaTOPHON PabOThI, KOTOPHIE SIBIISETCS
OCHOBHBIM METOAMYECKHM JIOKYMEHTOM IpenoaaBarens. OHU COCTOST, KaK MPaBUIIO, U3 CEMHU
paszenoB, KOTOPBIE ONMPEACISIOT: ydeOHbIe W BOCIHUTATENBHBIC I 3aHATHS, COACp)KaHUE U
MOCJIEI0BATEIHOCTh OTPAOOTKH y4eOHBIX BOIPOCOB M paclpesieieHue BpeMEeHH; Y4eOHO-
MaTepuaibHOe obecreueHne J1abopaTtopHo paboThl, METOAMYECKUE PEKOMEH IAIlNH TIPENo/1aBa-
TEJIIO 0 TMOATOTOBKE M NMPOBEICHUIO JTAOOpAaTOPHOM paboThI: JMTEparypa M Apyrue y4deOHo-
METOJMYECKHE MaTepHallbl, PEKOMEHIyeMbIe MPEMOAaBaTeN0 sl MTOATOTOBKH M TPOBEICHUS
1abopaTopHOil paboTHI; MPHUIOKEHHSI K METOJUUECKON pa3paboTKe, HEOOXOAUMBIE I IPOBE-
JIeHUs Ta00paTOPHOM PabOTHI.

2. 3aganue Ha 1a00paTOPHYIO pabOTy ABISETCS OCHOBHBIM JIOKYMEHTOM 00y4aeMoro npu
MOJATOTOBKE U MPOBEACHUN UCCIIEI0BAaHUM U CBSI3aHO C COOTBETCTBYIOUIUM MPAKTHYECKUM 3aHs-




tueM. OHO COCTOUT, KaK IPaBUIIO, U3 YETHIPEX Pa3/IeNIoB: yueOHbIe BOIPOCHI, MOAJIESKAIINE HC-
CJICZIOBAHUIO NIPH BBINOJIHEHUH J1a00paTOpHOM pabOThl; 3aaHue 00ydaroUIMMCs 10 MOArOTOBKE
U BBINOJIHEHHUIO JIAOOpaTOpHON paboThl (BOMPOCH TEOPETHUECKOTO MaTepuaa, CBS3aHHOTO C
BBINOJIHEHUEM JIaHHOH J1a00paTOpHOI paboThl; 3a1aHuE, COAECP KaHUE U MOPSAAKOM BBIIIOJIHEHUS
paboThI); U3yUCHHE Mep M0 TEXHUKE OE30MaCHOCTH MPU BHIITOJHEHUH 1a00paToOpHOil pabOoThI; BHI-
YepuuBaHUE HEOOXOAUMBIX CXEM, TAOJUIl U BBIIMHUCKY PACUETHBIX (POPMYJI; IepeueHb JIUTEPaTy-
pBl U y4eOHO-METOAMYECKUX MaTepHAIOB, HEOOXOIMMBIX ISl CAMOCTOSATEIBHOM paboThl; CPOKH,
(dopma oTueTa 1O BBINOJIHEHHOH JIAOOPaTOPHON paboTe U MOPSIOK €ro 3aLUThI.

CrpykTypa u dopma oTyeTa 0 1ab60paTOpHOU padoTe

Onucanue 1abopaTOpHO pabOTHI SABISETCS OCHOBHBIM PETVIAMEHTUPYIOLIUM JOKYMEH-
TOM Ui 00y4aeMbIX B MPOBEACHHM HcciieoBaHMi. OHO BKIIIOYAaeT B ceOs 4eThIpe pasjena:
yueOHbIe BONPOCHI UCCIIEAOBAHM; OMMCAHUE U CXEMa HKCIEPUMEHTOB, NOPSI0K 3aMEPOB U 00-
pabOTKU NOJYYEHHBIX PE3YJIbTaTOB U3MEPEHUN; ONPEAEIsAeTCs COAEpKaHUuE OT4eTa 1o jadopa-
TOpHOU paboTe; Mephl M0 TeXHUKE 0e30MacHOCTU HPU MOJrOTOBKE U BBIMOJIHEHUH J1labopaTop-
HOU PabOTHI.

Pesynprathl uccnenoBanus ohpopmisorcs oryeroM. OTYET AOKEH ColepKaTh: TUTYIIb-
HBIN JIUCT (T€Ma, BApUAHT, JaTa, TPyNIa, HhaMuIns HHUIHAJIBI); [EeIH, Y4eOHbIe BOIIPOCHI, CXEMY
71a00paTOPHOI YCTAaHOBKH U 33/1aHUE HA UCCIIEOBAHUS B COOTBETCTBUM C BAPMAHTOM; PE3yJIbTa-
TBI HCCIENOBaHMSA, O(OPMIICHHBIE ITYHKTYaIbHO TpadukaMud WM TaOJIMIIaMH; pPacYeTHO-
AQHAJIMTUYECKYIO YaCThb; BBIBOIbI 110 PE3YJIBTATaM HCCIIEI0BAHUS.

TpeboBanus k oopMIICHHIO OTYETa 0 Ja00paTOPHOU padoTe

OTuer 0 BBINOJIHEHHON padoTe JOKEH ObITh MOATOTOBJIEH UHAUBUAYAIBHO U 0(OpMIICH
Ha CTAHJAPTHBIX JIUCTaxX B cooTBeTcTBUU C TpeboBaHusMU ['OCta. BpIBOJBI KOHKpPETHBIE IO
KaX/I0MY IIYHKTY MCCJel0BaHUA. 3a4yeT 1o padoTe CTYAEHT MOJy4yaeT 1ociie IpeACTaBIeHUs OT-
yeTa Ha OyMa)KHOM HOCHUTEJE U YCHEIIHOT0 OTBETa Ha BOIPOCHI MTPENOaBaTENs, 3a/1aBa€MbI€ 110
TEeMaTHKe 3alMIaeMoil 1abopaTopHOil paboThI.

3amanue Ha Ja00paTOPHYIO pabOTy U METOIWYECKHE yKa3aHWs K €€ BBITIOJHEHUIO UMe-
IOTCSl B BUJIE 3JIEKTPOHHBIX pecypcoB oubimmoreku I'YAII, cucrembr LMS, kadenpsl u nuaaom
KaOMHeTe TUCIUIUINHBIL.

11.4. Metoauueckue yKa3aHust Jisl O0YHarOIIMXCS TI0 TIPOXOXKICHHUIO CAMOCTOSITEIIHOM pabOThI

B xone BbIMOJIHEHHsI CaMOCTOSITENBHOM paboThl, 00yJarOIHUIACS BBIONHSAET paboTy MO 3aa-
HUFO ¥ TIPY METOTTYECKOM PYKOBOJICTBE TPETOIaBaTesl, HO 0€3 ero HermoCPEACTBEHHOTO yJIacTHsI.

s oOywaromuxcs mo 3a04HON (opme oOyueHHus, caMOCTOsITeNIbHas padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mporiecce BHIOTHEHUSI CAMOCTOSTENLHOM padoThI, y 00ydaromierocss GopMupyercs 11e-
JecooOpa3Hoe IUIaHUPOBaHUE padOYero BPeMEHH, KOTOPOE MO3BOJISICT UM Pa3BUBATh YMECHUS U
HABBIKM B YCBOCHHH U CHUCTEMAaTH3allMH MPHOOPETaeMbIX 3HAHUH, 00ECTIEYNBAET BHICOKUH YpO-
BEHb YCIICBAEMOCTH B MEPHO]] OOYUICHHUS, [TOMOTAET MOJIYIUTh HABBIKH TIOBBIIICHUS TIPOPECCHO-
HAJIBHOTO YPOBHSI.

MeTouyecKuME MaTepHuajaMK, HaIpaBIISIONUMH CaMOCTOSITEIIBHYIO padoTy o0Oydaro-
HIUXCS SABIISIOTCS:

—  y4eOHO-MEeTOJMYECKUN MaTepual 1Mo JUCIHILINHE,

—  METOJMYECKHE yKa3aHWsI TIO BBIMOJTHEHUIO KOHTPOJBHBIX PaboT (11 0O0ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

JlutepaTypa UIsl cCaMOCTOSATEIHHON padOTHI CTy/IeHTa yKa3aHa B Tabnuie 8 u 9, HacTos-
IIero JIOKYMEHTA, a TAK)KE B 3JIEKTPOHHOM BHJIE B TUYHOM KaOWHETE TperogaBarelis (CTyaeHTa)
JIOKAJIbHOM KOMMBIOTEPHON CETH MO JaHHOW aucuuiUinHe. [IpenonaBatenh B KOHIE 3aHATUN
YKa3bIBAET MCTOYHHKU W CTPAHMIIBI 110 TEME HM3JIOKCHHOTO MaTepuaia JUIsl CaMOCTOSATEIbHON
paboThI CTYJICHTOB.



11.5. Meronuueckue ykazaHHUs Ui OOYHYAIOUIMXCS IO MPOXOXKICHHUIO TEKYIIETO KOH-
TPOJISl YCIIEBAEMOCTH.

Texymuii KOHTPOIb YCIEBAEMOCTH NPEIyCMAaTPUBACT KOHTPOJIbh KauecTBa 3HAHHMA 00Y-
YaIOIIMXCS, OCYIIECTBISIEMOT0 B TEYEHHE CEMECTpa C LENbI0 OLICHWBAHUS X0Jla OCBOCHUS JMC-
LUTITAHBI.

Texymuii KOHTPOJb YCHEBAEMOCTH HEOOXOAMMO IMPOBOIUTH MOCIE HM3YUEHHS KaKIOM
TeMbI B (hopMe TecTOB. B Tecte M0oMmKHO OBITh HE MEHEE JACCSITH BOIMPOCOB, OXBATHIBAIOIIUX BCIO
Temy. TecT mpoBOAUTH Ha JIGKIIMOHHOM 3aHATUU B T€UEHUU 5 MUHYT. Takke, TEKyUIUil KOH-
TPOJIb HEOOXOAMMO TPOBOJIUTH TIEPE] Kax a0 JlabopaTopHOil paboToli B (hopMe TECTOB IO BO-
pocam, CBSI3aHHBIM C TEMAaTUKON J1abopaTopHOM paboTsl. Kpome TOro, CTyJIeHT MOMKEH OT4U-
TaThCS M0 Pe3yIbTaTaM BBIIIOJIHEHUS 3a/IaHUs 110 KaXJI0H TeMe MPAKTHYECKOTO 3aHITHUS | J1a00-
paTopHOi padoTHI.

11.6. Meronuyeckue ykazaHus Uit OOYYaIOIIUXCS MO MPOXOXKICHUIO MPOMEKYTOUHON
aTTecTaluu.

[IpomexxyTounasi aTrrecTands OOyYarOIIMXCS MPEIyCMaTPUBAET OILEHUBAHHUE IMPOMEXKY-
TOYHBIX U OKOHYATEIbHBIX PE3yAbTAaTOB 00yueHHs 1o aucuurinHe. OHa BKIIOYAET B ceOs dK3a-
MeH — (¢opMa OLEHKH 3HAHWH, IMMOTYICHHBIX 00YJalOIUMCs B TIPOIIECCEe U3YUCHUS BCEH JUCIIU-
TUTMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIBHON padOThl, CIOCOOHOCTH MPUMEHSTh UX ISl Pe-
HICHUSI TPAKTUYECKUX 3a7a4. DK3aMeH, KaK MPaBUIIO, MPOBOJAMUTCS B MEPUOJ dK3aMEHAIIMOHHON
CECCHH U 3aBeplIaeTcs aTTECTAlMOHHON OIEHKOM «OTIUYHOY, «XOPOILO0Y», «yIOBICTBOPUTEIb-
HOY», «HEYJIOBJIECTBOPUTEIILHO.

[IpomexxyTouHas arrectauus IPOBOAUTCS B J€Hb YKa3aHHOM B pacnucanuu 3aHatuil ['Y AL
Ha cemecTp. B 3aBUCHMMOCTH OT ypOBHSI OATOTOBKU TPYIIIBI PEMOIAaBATENh MOKET TPOBOIUTH K-
3aMeH B ()opMe HAKOIUICHHS IO pe3yabTaTaM OLIEHKU 3HAHUM CTYAECHTOB MO KaKIAOH TeMe AUCIH-
IUTMHBIL, B JOpMe OOIIETo TecTa B JICHb SK3aMEHA, BOMPOCHI KOTOPOTO OXBATHIBAIOT BCE TEMBI JIUC-
[UIUTMHBI WIK 10 KJIACCUYeCKoW (opMe C UCTONB30BaHHUEM 3K3aMEHAIIMOHHBIX OmiieToB. Popma
MIPOBE/ICHUS POMEKYTOUHOU aTTECTAIMU OOBSIBISIETCS MPEMOABaTEIeM B MEPBBIA MECSI] CEMECT-
pa. OlileHKa B TIEPBOM CIIy4ae BBICTABISETCS Kak cpenHeapudMeTnyeckas OleHKa, BO BTOPOM
ciIy4ae To pe3yJibTaTaM TeCTa U B TPEThEM — 10 pe3ysibTaTaM 3HAaHUM MpPU OTBETE Ha BOIMPOCHI
ounera. [Ipu BbICTaBIEHUU OLIEHKH IMPETNOJaBaTeNIb MOXKET YUUTHIBATh CBOEBPEMEHHOCTh U Ka-
YECTBO 3aIIUTHI JTAOOPATOPHBIX PAOOT ¥ BBHITIOJHEHHUS 3aJaHUN MO MPAKTHYECKUM 3aHSTUSIM.
CTyneHT He JOMyCKaeTcs K 9K3aMeHy €CITM Ha Ha4aJllo CECCUU Y HEro MMeeTcs XOTs Obl OJHa 3a-
JIOJIKEHHOCTBH 110 J1a00paTOpHBIM paboTam.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI
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