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Annoranus

Jucuumnnuna «OCHOBBI TEOPUH CBSA3H» BXOIUT B 00pa30BaTENbHYIO MIPOrpaMMy BBICIIIE-
ro oOpa3oBaHusi — MPOrpamMMy CHEIHAIUTETa 1O HAIPaBICHUIO MOATOTOBKH/ CIEIHATbLHOCTH
11.05.01 «PaanosyieKTpOHHBIE CUCTEMBI U KOMILJIEKCHI» HaIpPaBJICHHOCTH «PaanosnieKTpoHHbIE
cucTeMBbl iepeaau nadopmarmmy. Jucuurumna peanusyercs Kadeapoid «Ne24y.

JucuumninuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETSHIIHIA:

[TK-6 «Crioco0OeH BBINOJIHATh MAaTEMAaTHYECKOE MOJCIMPOBAHNE OOBEKTOB M MPOIECCOB
10 TUIOBBIM METOJMKAM, B TOM YHCJIE C UCIOJIb30BAHUEM CTaHIAPTHBIX MAKETOB MPUKIIATHBIX
IPOrpaMMm»

ConepxaHue AMCHUIUIMHBI OXBAaThIBAET KPYI BOINPOCOB, CBA3AHHBIX C MAaTEMaTUYECKUM
ONKCAaHHEM CHUTHAJIIOB, METOJAaMH aHAINW3a U (OPMHUPOBAHUS PAAMOCUTHAIIOB, WX BIUSHHS Ha
MIOMEXOYCTOWYUBOCTh U MPOIYCKHYIO CIIOCOOHOCTh CUCTEM 3JIEKTPOCBSI3U, OCHOBHBIMHU 3aKOHO-
MEPHOCTSIMU M METOJaMH Mepefadyd W InpueMa HH(OpMalMy M0 KaHajlaM CBSI3U UX IOMEXO-
YCTOMUYMBOCTBIO, a TAK)KE OCHOBAMHM MHOT'OKaHAJIbHOM CBSI3H.

[IperoaBanye MUCHUILTUHBI TPETyCMATPUBAET CleAyIomKe (GopMbI OpraHu3auu y4aeo-
HOTO Tpoliecca: JIEKIIMH, IPAKTUYECKUe 3aHATHUs, 1abopaTopHble pabOThl, CAMOCTOSITENIbHAS pa-
00Ta, KOJUIOKBUYMbI U KOHCYJIbTal[U1

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHUs O JUCIHUILTUHE «PYCCKUI».



1.
1.1.

[lepedeHp IaHUPYEMBIX PE3yJIbTATOB O0yUYSHHUS MO JUCIUILIHHE
[lenpto mnpenonaBaHus IUCLUIUIMHBL SBJISAETCS H3YYEHUE CTYACHTAaMH OCHOB

TCOpHUU BHGKTqueCKOﬁ CBA3UM — MATCMAaTHYCCKHUX MOZ[GJIGfI CHUIHaJIOB, HCIIOJIB3YCMLBIX B

PaarO3JICKTPOHHBIX

CUCTEMBI nepeaayn

uHpopmanuu, MeTonoB  (opmHpoBaHUS,

npeoOpa3oBaHusi U OOpaOOTKM CUTHAJIOB, XapaKTEPUCTHK W OCHOBHBIE 3aKOHOMEPHOCTH
nepeaayr “HGOpMaIMi B MHOIOKaHAJIBHBIX CUCTEMaXx MepeladH.

1.2. JducumrmiuHa

BXOOUT B

cocCTaB

yactd, (QopMHpPYEeMOH  y4aCTHUKAMHU

00pa3oBaTeNbHBIX OTHOIICHHH, 00pa30BaTeILHOM MporpaMMbl Beiciiero oopasoBanus (OIT BO).
1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrare u3ydeHHs UCUMIUIMHBI OOYYAIOIIMICS JODKEH 00JafaTh CleIyIOMMU
KOMIIETEHLIMSIMU WM YacTsMU. KoMIleTeHIInM 1 MHIMKATOPbI UX TOCTHKEHUSI IPUBECHBI B Ta0.1.
Tabmuna 1 — [lepedenb KOMIETSHIIMIA ¥ UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpyn-| Koxa u HaumeHoBanue Ko n HanMeHOBaHrE HHAMKATOPA JOCTUKEHUS
11a) KOMIIETEHIHH KOMITETCHIIUH KOMITCTEHIHH
[Tpodeccuonans- [[IK-6 Cnocoben Beimoun-|I1K-6.3.1 3HaTh METOABI U ANTOPUTMBI MOJIEITUPO-

HBIC KOMIICTCHIIHN

HSTh MaTeMaTU4YeCKOe MO-
NeIMPOBaHUE OOBEKTOB U
MPOIIECCOB TI0 THUIOBBIM
METOJIMKaM, B TOM YHCJIC C
UCIOJIb30BAHUEM  CTaH-
AAapTHBIX ITIAKCTOB  IIpH-
KJIQJIHBIX IIPOTPaMM

BaHUs IPOLIECCOB B PaJMO3JIEKTPOHUKE, PaTHO-
TEXHUYECKHUX CHCTEMax M yCTpoMcTBax

IIK-6.Y.1 ymeTb 10JIb30BaThCA THUIIOBBIMU METO-
JKAMH MOJICTUPOBAHUS 0OBbEKTOB U MPOIIECCOB
I1K-6.B.1 BnageTs cpencrBamu pa3pabOTKH U CO-
3/laHUsl MMUTAILMOHHBIX MOJIEJEH C MOMOIIbIO
CTaHJAPTHBIX NIAKETOB MPUKJIAAHBIX IPOrpaMM

2. Mecro nucuuminnbl B cTpykType OI1

JucuurmHa 0azupyercs Ha 3HaAHUSIX, paHee MPHUOOPETEHHBIX CTYIEHTAMU IPU U3YYEHUU
CIIEAYIOINX AMCLMIUIMH: (U3UKA; MaTeMaTHKa; MHPOPMATHUKA; AIIEKTPOTEXHUKA; 3JIEKTPOHHKA;
paZvOTEXHUYECKUE LIETIM M CUTHAJbl. 3HAHUS, MOJyYEHHbIE NMPU M3YyYEeHUH MaTepuala JaHHOU
JUCLMIUIMHBI, UMEIOT KaK CaMOCTOSATENIBHOE 3HAUYEHUE, TaK M HCIOJIB3YIOTCS NpPHU HU3YyYEHHUU
JPYTruX TUCIHMILIMH: YCTPOMCTBA IpueMa U 00pabOoTKU CUTHAJIOB; MOAEMBI M KOJIEKH; (hr3UYecKue
OCHOBBI KOTE€PEHTHOH 00paboTKe 6 CUTHAJIOB; PAJUOTEIEMETPHs; PaJHO3ICKTPOHHBIE CUCTEMBI
nepeaayu U HPOpPMalUU; CUCTEMBI PAHOCBS3HU C MOABUKHBIMU OObEKTAMHU.

3. OO0BEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 o0mieM o0beMe AUCIUIUIMHBL, TPYIOEMKOCTH OTAEIBHBIX BUAOB y4eOHOM pabo-
TBI TI0 TUCIUTUTMHE (M pacTipe/ielieHHe 3TON TPYJAOSMKOCTH TI0 CeMeCTpaM) TIpeICTaBIICHbI B Ta0I.2.

Tabnuna 2 — O6beM U TPYJI0EMKOCTh TUCIUITITMHbI

Bun yueOHol paboThI Bcero prﬂoeMKOCﬁ.’ogo ceMecTpaM
1 2 3

Oowan mpyooemrkocmo oucuyunaunwt, 3E/ (dac) 4/ 144 4/ 144
H3 nux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCero Jac. 68 68
B T.4. nekiun (J1), (dac) 34 34

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

naboparopusie pabots (JIP), (dac) 17 17

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

9K3aMeH, (Jac) 36 36
Camocmoamenvnas padboma, Bcero (4ac) 40 40
Buo npomesxxcymounoii ammecmayuu. 3a4er, k3 k3
mudd. 3ager, sx3amen (3auer, Audd. 3a4, Dx3.**) ) '




4. ConepxaHue AUCIUTUINHBI

4.1. PacnpeneneHue TpyI0EMKOCTH JUCLUILIMHEI 10 pa3jesiaM U BUJaM 3aHATUI.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYILOEMKOCTb IIPUBE/IEHBI B Ta0nuLe 3.

Tabmuua 3 — Pazfesnbl, TeMbl TUCIUILIHMHBI, X TPYA0EMKOCTh

P a3acJbl, TEMbI JUCHUITINHBI Jexman 13 JIP KII | CPC
’ (gac) | (gac) | (4ac)| (gac)| (4ac)
Cemectp 5

Pasznen 1.00mue cBeneHust 0 CUCTEMax CBS3H.

Tema 1.1.Knaccudukanusi CHTHaJIOB U UX XapaKTEPUCTUKH. 4 2 2 4

Tema 1.2 OO1mmue cBeqeHNU O CUCTEME CBA3H U €€ DJIEMEHTAX.

Pa3znen 2.MaTtemaTtnueckoe OnMcaHUE CUTHAJIOB.

Tema 2.1 Cur=asnasl 1 METOABI UX OIMCAHUSA.

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

Tema 2.3.0nucanue CTaTUCTUYECKUX U 3PTrOJIMYECKUX CUTHAJIOB.

Tema 2.4.CriekTpaibHbll aHAJIW3 CUTHAJIOB.

Paznen 3.MoaynupoBaHHbIE CUTHAIIBI

Tema 3.1 Maremaruueckue MOJEM MOAYIUPOBAHHBIX CUTHAJIOB.

Tema 3.2. MaremaTuueckue MOJEIN MAaHUITYJIMPOBAHHBIX CUTHAJIOB. 121 6 8 14

Tema 3.3. MaremaTuyeckue MO/IEIIM MHOTOITO3ULIMOHHBIX CUTHAJIOB.

Tema 3.4.IToMex0ycTOHYNBOCT PAANOCUTHATIOB

Tema 3.5. Maremartnueckue MOJIENM CUTHATIOB UIMITYJILCHON MOYJISLIN

Paznen 4. Teopus nepenayu CUTHAIIOB.

Tema 4.1. Mojaenu KaHaJaOB U UX XapaKTEPUCTUKH.

Tema 4.2. Cratuctrueckas 3a1a4da IpueMa CUTHaJIOB. 6 2 3 8

Tema 4.3. AnropuT™Mbl ONTHMAIBHOIO KOT€PEHTHOTO (HEKOI€pEHTHO-

T0) IIpueMa.

Paznen 5. Meroip1 MHOrOKaHATLHOM TIEpeauy CUTHAJIOB.

Tema 5.1.Teoperuueckre OCHOBbI MHOTOKAHAIBHBIX CUCTEM IIepe/Iavn.

Tema 5.2. Mojienm MHOTOKaHATBHBIX CUCTEM TIEpEIayH. 6 3 2 4

Tema 5.3. [IpuHLIMITEI TOCTPOEHMS MHOTOKAHAIBHBIX CHCTEM IIEPENAUN

MH(OpMAaIIMH C pa3/IeJIEeHHEM KaHAJIOB.

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

[IpakTHyeckasi MOJArOTOBKA 3aKJIIOYAETCS B HEMOCPEICTBEHHOM BBINOJIHEHUH O0ydYaro-
IIMMUCS OIIPEJEIIEHHBIX TPYAOBBIX (YHKIMMH, CB3aHHBIX ¢ Oyaymied mpodeccuoHaIbHOU Jes-

TCIIBHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U T€M JIEKIIMOHHBIX 3aHIATHH.

Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO IUKJIa

Howmep .

pazaena HaszBanne n COZCPIKAaHUE PA3ACI0OB U TCM JICKIIMOHHBIX 3aHATHU

1 OO6mwme cBeeHus 0 cucTeMax cBs3u. Kimaccuukamusi CHTHAJIOB U UX XapaKTePUCTH-
ku. OO11Me CBeIEHUs O CHCTEME CBS3H U €€ DJIEMEHTaX.
MartemaTtuueckoe onucanue curaanos. CUTHAILI U METOAbI UX OITMCAHU. I[eJII:Ta-

2 bynxums, pyakun Jupaka n Xasucaiga. OyHKIIMOHATBHBIC IPOCTPAHCTBA CUTHAIOB U
ux 6azucel. [IpencraBneHue cooOUEHUH U CUTHAJIOB B Pa3IMYHBIX METPUUYECKHUX U
TOINOJIOTHYECKUX MPOCTpPAHCTBaX. MareMaTnueckoe ONMMCaHue CTATUCTUYECKUX U Ip-




TrOJUYECKUX CUrHaoB. CHEKTPaJbHBIM aHaIN3 NepuoAnYecKy ((PUHUTHBIX) U HETepHU-
OJIMYECKUX CUTHAJIOB. BpeMeHHOe U crieKTpalibHOE onKcaHue curuainoB CBoiicTBa
®dypbe, paBeHcTBO [lapceBais u Teopema XuHunHa-Bunepa.

MoaynupoBaHHbBIE CUTHAJIBI. MareMaTHYECKUE MOJIEH OTHOIIAPAMETPUUECKUX PAIUO-
curHasioB. [IpuHIMIIBI TOCTPOEHHS MOIEMOB. MaTeMaTn4ecKue MOJEIY MAHUITYIMPOBaH-
HBIX (IIM(POBBIX) CUTHAJIOB. [ [pUHIIUITEI TOCTPOSHUS MOJIEMOB. MaTeMaTHYecKie MO
MHOTO -[TApaMETPUUYECKUX U —IO3ULMOHHBIX PaJMOCUTHAIOB. MHOIOMO3UIIMOHHBIE
CHTHAJIBI C aMILTUTYAHO-(a30Boi Moxysiiueit. [IpuHimne! noctpoerns MmoaemoB. [1o-
MEXOYCTOMYMBOCTD PAJUOCUTHAJIOB IIPH KOTEPEHTHOM U HEKOTepeHTHOM npueMe. [Ipenen
[llennona. CHHTE3 CUTHAIBHO-KO/IOBBIX KOHCTPYKLMHM. MaTtemMaTuueckue MOAEN UMITYJIbC-
Hou Moy, [IprHiune! moctpoenunst MmogeMoB. Curnanst OFDM u MIMO.

Teopus nepenaun curHanoB. [IoMex0yCcTONYMBOCTh CUTHAIOB. MoJenu KaHAJIOB U
UX XapaKTepUCTUKH. MoJenn HenpepbiBHBIX U IJUCKpeTHBIX KaHanoB Kanan ["aycca,
Penes u Paiica. [IponyckHas criocoOHOCTh KaHana. CraTucThueckas 3ajaua rnpuema
curHanos. Kpurtepuun kadecTBa M IpaBwia IpueMa JUCKPETHBIX cUrHanoB. Kpure-
puii MakcuMmanibHOTO TpaBaononodus, KorensHukosa, baiteca, Heiimana-ITupcona,
Bosbae. AnropuT™Mbl ONTUMAIBHOIO KOI€PEHTHOTO (HEKOI€PEHTHOT0) NpHUEMa U CTPYK-
Typa TpUEMHHMKOB. KoppenslMoHHBII IpueM U COIVIacoBaHHas  (uIbTpaLusl.
IToTeHnManpHasi IOMEXOYCTONYMBOCTh CUTHAJIOB B YCJIOBUSIX TIOMEX

MeTo/1bl MHOIOKaHAJIBHOM MEpeAavy CUTHAIOB. TeopeTnueckre OCHOBBI MHOTOKaHAIIb-
HBIX cucTeM nepenadynd. Marpuiia ['pama. Y cioBre pazaenmMocTy CUrHaioB. [IpuHIums
U pOBOIi IepeIavr HEMPEPBIBHBIX cOO0IIEeHUH. Moier MHOTOKaHAITBHBIX CUCTEM T1e-
penauu. [IpyHIMIT OpTOrOHATBHOCTH CUTHAJIOB. [ [pHUHITMITBEI TOCTPOEHUS] MHOTOKAHATTBHBIX
CHCTEM Iepeiaur MHPOPMAIIH C Pa3IeIIeHIEM KaHAJIOB.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh ITPUBEICHBI B TAOIHUIIE 5.

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

Ne TeMBbI MpaKTU4ECKHX ®opMel ipakTHde- | TpyaoeMKoCTb, V3 inx . Ne
wn 3aHATUN TUCIATUIAHBI CKUX 3aHATHIA (gac) TPAKTHACCKO | pas-
MOATOTOBKH, (Yac)| mena
Cemectp 5
1 Pacder u®  oOleHKa  MapameTpoB peleHue 4 4 1
MCPBHYHBIX CUTHAJIOB. CHTYaITMOHHBIX
3a1a4
2 [Pacuer cnektpa ammumTyn ©u Qa3 pelieHHe 4 4 2
CIIO’KHBIX CUTHAJIOB. CHUTYaITMOHHBIX
3aa4
3 Pacder M  oOIEHKa  [ApaMeTpoB|  peEILCHHUE 4 4 3
[PaTMOCUTHAJIOB. CHTYaITHOHHBIX
3a1a4
4 Pacuer W  OIEHKa  TOKa3aTeleld|  pelleHue 3 3 4
[MOMEXO0YCTONYMBOCTH CUTHAJIOB. CHUTYaITMOHHBIX
3aa4
5 [Pacuer u oIeHKa MOKa3aTeleil KauyecTBa peleHre 2 2 5
MHOTOKaHAJTBHBIX CHCTEM TIEpEIayn. CHTYaITHOHHBIX
3am1a4
Bcero 17 17




4.4. JlaGopaTopHbIE 3aHATHS

Tewmbl 1aG0paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEEHBI B TabmuUIE 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIAOEMKOCTb

No Tpynoem|U3 Hux npakxtu Ne pass.
l'I/l_'I Haunmenopanue 1abopaTopHbIX padoT KOCTb, |4ECKOH TOIr0- IHCLUII
(gac) |ToBKWH, (4ac) JIMHBI
Cemectp 5
1 |UccnenoBanue Tmporecca JUCKPETH3allMd W KBaHTOBaHWS 2 2 1
CHUTHAJIOB.
2 |HccnenoBanue MOTpeIIHOCTA KBAaHTOBAHUS TUCKPETHBIX CUT- 2 1
HAJIOB
3 |WccrienoBanre KOPPEISIIMOHHBIX CBOHCTB CUTHAJIOB. 2 2 2
4 |WccrnenoBanre MpoIeccOB MOYJISIIMN CUTHAJIOB 2 2 3
5. |MccnenoBanue mporieccoB JEMO YIS CUTHAIIOB. 2 2
6. |MccemoBanusi ONTUMAIBHOW COIVIACOBAHHOW (uibTparmy 3 3 3
CHTHAJIOB M UX TIOMEXOYCTOWYHBOCTH.
7. |MccrnienoBanue mporrecca Gha3oBoii aBTOMOICTPONKH YaCTOTBI 4 4 5)
Bcerog 17 17

4.5. KypcoBoe npoeKkTupoBaHUe/ BHIIOTHEHHE KYPCOBOM pabOThHI

Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrositenpHast paboTa 00yJaromuxcs

Bunel camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh PUBEIEHBI B TabmuIe 7.

Tabnuua 7 — Buasl caMocTosITeNNbHON pabOTHI U €€ TPYJI0EMKOCTb

Bun camocrositensHoOM paboTh

Bcero, uac| Cemectp 5, uac

W3yuenne Teoperndyeckoro marepuaia qucuuiumael (TO) 6 6
IToarotoBka K Tekyuiemy KoHTpodo ycrneBaemoctu (TKY) 4 4
[ToaroroBka k mpomexyrounoii arrecrarmu (ITA) 30 30
Bcero: 40 40

5. [lepedenp yueOHO-METOIUYECKOTO OOECTICUCHHS

00yYaroImuxcst Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOIUYECKHE MaTepHallbl ISl CaMOCTOATEIbHOW paboThl 00yYaromMXCs yKa-
3aHbl B 1.11. 7-11.

JUIL CaMOCTOSITENIbHOW PabOTHI

6. IlepedyeHp neyaTHBIX U SJEKTPOHHBIX YUEOHBIX M3JIaHUH
[lepedyeHb neYaTHBIX U SJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.

Tabmuua 8— [lepeueHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUMN

udp/ BHOHOrpadHUecKas cehuIKa Koi. 9k3. B Onbmoreke
URL anpec (KpoMe ITEeKTPOHHBIX 3K3.)
621.391  |bukkenun P.P. Teopust anekTpuueckoii cBsi3u: y4. mocoodue/ 40
.60 P.P. bukkenun, M.H. UecnokoB. M.:Akanemus,2010.-498
621.391 b [backakoB C. 1. PangnoTeXxHNYECKHe IENH U CUTHAJIEL. — M., 40
Bricmras mikoira, 2003 T
621.396.9 b (OcHOBBI TEOpUU CBS3U: Y4eOHO-METOANYECKOE TTocodue /
C.A. Sxymenko. — CI16.: T'YAIIL 2023. - 214 ¢




1. [lepedeHb AIIeKTPOHHBIX 00pPa30BATENBHBIX PECYPCOB
MH(OPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOH ceTu « IHTepHeT»

7.1. TlepeueHb  SNEKTPOHHBIX  OOpA3OBaTEILHBIX  PECYypcoB  MH(OPMAITMOHHO-
TEJICKOMMYHHUKAIIMOHHOMN ceTH «HTepHeTY», HEOOXOAMMBIX IS IMCHIUILIMHEI TIPUBE/ICH B Tabmuie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHEeT»

URL anpec HaumenoBanue

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

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

http://an[simoff.org/index.html Hoselilre ganHbie 0 pa3BUTHHA COTOBOM CBsI3H (Ha
PYCCKOM SI3BIKE)
http://www.dect.ru/ CocCTosiHHE U MIePCIICKTUBBI Pa3BUTHsI CTaHIapTa

DECT (Ha pyccKOM SI3bIKE)

8. [Tepevyenp MHPOPMALMOHHBIX TEXHOIOTHIA

8.1. IlepedyeHp mporpaMMHOTrO OOECIEUEHHS, HCIIOJIB3YEMOTO MpPU OCYIIECTBICHUU
00pa30BaTeNILHOTO Mpoliecca MO AUCLUIIUHE.
[Tepeuensp nCMONIB3yeMOro IPOrpaMMHOTO oOecnieueHns npeacTasieH B Tabmune 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuens MH(POPMAaLMOHHO-CIIPABOYHBIX
CHCTEM,UCTIONIb3YEMBIX IIPH OCYIIECTBICHUH 00pa30BaTEILHOTO MPOIiecca Mo AUCIUIIIINHE

IlepedyeHp ucnonb3yeMbIx UH()OPMAIIMOHHO-CIIPABOYHBIX CUCTEM IMPEJCTABICH B TaOIH-
ne 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MartepuanbHo-TeXHHYecKas 06a3a

CocraB MaTepHaTbHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM JJIsl OCYIIECTBICHHS 00pa3oBa-
TEJIHHOTO MpoIecca 1Mo AUCHHUILIINHE, TPeIcTaBlIeH B Ta0nuiel 2.

Tabmuma 12 — CoctaB MaTepHalbHO-TEXHUIECKOH 0a3bl

Tabnuna 12 — CoctaB MaTeprabHO-TEXHUYECKON 06a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/m MaTepHUaTbHO-TEXHIUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 | MynsTuMenuiiHas JEeKIIMOHHAS ayIUTOPHUS

2 | Cnenuanu3upoBaHHas JJaOOPATOPUS C YCTAHOBJICHHBIM Ha
KOMITHIOTEPHI TpOrpaMMHOTo obecrieueHus «MultiSimy




10. OneHouHble CPEeACTBA A IPOBEACHMS IPOMEKYTOUHOM aTTecTallun

10.1. CocraB OLEHOYHBIX CpPEIACTB [UIi MPOBEACHUS MPOMEKYTOYHOH AaTTeCTaluu
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Taoumie 13.

Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl IPOBEICHUS MPOMEKYTOYHOM aTTeCTAIUN

Buza npomexyTo4HON arTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH Crrcok BONPOCOB K IK3aMEHY;
DK3aMeHAaI[HOHHEIC OUJICTHI,
3amaun;
TecTsl.

10.2. B kadecTBe KpUTEPHEB OIECHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas NpuBeeHa B Tadumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BaThCS
100-0annpHast ~ mKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL

Tabnuna 14 —Kputepuu ouieHKH ypoBHS c(HOPMHUPOBAHHOCTH KOMIETEHIIUN

OrieHKa KOMITETEHITUN

XapakTeprucTruka c(pOPMUPOBAHHBIX KOMIIETEHIMIA
5-0ayuibHas mKana PAKTEp (bop

— oOyyarouuiicst T1y0OKO U BCECTOPOHHE YCBOMWJI MPOTrpaMMHBINA Mare-
puai;

— YBEpPEHHO, JIOTHYHO, ITOCIEJ0BATEIBHO U TPAMOTHO €T0 U3J1araeT;

— ONUpPAsCh Ha 3HAHUS OCHOBHOM M JOMOJHUTENbHOM JUTEpaTyphl, TEC-

«OTIIMIHO» 1,
GatTeHOY HO TIPUBSI3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C TIPAKTHUECKOM JIesI-
TEJIPHOCTHIO HATIPABIICHUS;
— yMes0 000CHOBBIBAET M ApTYMEHTHUPYET BBIJBUTAEMbIE UM UJIEH;
— JIeJIaeT BBIBOIBI M 000OIIEHHS;
— CBOOOJTHO BJIAJICET CHCTEMOM CIIeIMaTN3UPOBAHHBIX TOHITHH.
— 00y4aronuiicss TBEPIO YCBOWJI MPOTPAMMHBIA MaTepHas, TPaMOTHO U
0 CYIIECTBY M3JaraeT ero, OMUpascCh Ha 3HAHUS OCHOBHOM JIUTEPaTYpPhI;
— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;
«XOPOIIIOY — YBSI3BIBACT YCBOCHHBIC 3HAHHWS C TPAKTHYCCKOW JIESATEIBHOCTHIO
«3aUTEHO» HaIPaBJICHUS;
— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOIBI M 000OIIIEHHS;
— BJIQJICET CHCTEMOM CIIeNNaTN3UPOBAHHBIX TTOHITHH.
— 00yyarouuiicss yCBOMIJI TOJILKO OCHOBHOM MTPOrpaMMHBIN MaTepuail, mo
CYIIECTBY M3JIaraeT ero, ONMUpasiCh Ha 3HAHUS TOJILKO OCHOBHOM JHTEpa-
TYpHI,
— JIOTyCKaeT HeCYNECTBEHHBIC OMMMOKN U HETOYHOCTH;
«yZIOBJIETBOPUTEIIEHO» N
GAITCHOY — UCTIBITBIBACT 3aTPyJHEHUS B TPAKTHYECKOM IPUMEHCHUW 3HAHUM

HaIpaBJICHUS,

— cnabo apryMeHTHPYET HayYHBIE MOJI0KECHHUS,

— 3aTpynHAeTcs B GOPMYITUPOBAHUH BBIBOJIOB U 000OIICHUH;

— YaCTUYHO BJIQJICET CUCTEMOM CIEIIMAITM3UPOBAHHBIX MOHITHH.

— o0yyvarouuiicss He YCBOWJI 3HAYUTEILHON YacTH MPOTPaMMHOIO MaTe-
puana;

— JIONyCKaeT CYUIECTBEHHbIE OIIMOKM U HETOUHOCTH IIPU PaCCMOTPEHUMY|
po0JIeM B KOHKPETHOM HaIpaBJICHUY;

— UCIBITBIBACT TPYIHOCTU B IIPAKTUYECKOM IIPUMEHEHUHN 3HAHUM;

— HE MOXKET apryMEHTUPOBATh HAYYHBIE I10JI0KEHHUS,

— He (GOPMYIUPYET BHIBOJAOB M 0000IIEHUH.

«HCYHOBJICTBOPUTCIILHOY
<HC 3a4YTCHO»




10.3. TunoBble KOHTPOJIbHBIC 33aHUS WM UHBIC MAaTEPUAIIBI.

Bormpocs! (3agaun) mis s5K3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Bompocs! (3agaun) 1s 9K3aMeHa

Ne
n/a

[lepeuenp BonpocoB (3aa4) A IK3aMEHa

Kox un-
JIUKaTOoPa

wn e

ok~

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

Knaccugukaius CHTHaIOB U KaHAJIOB CBSI3HM U MX XapaKTePUCTUKUA. AHAJIOTOBBIH,
nuckpeTHbIi u g posoi kanai cBsizu (AKC, JIKC, HKC).

Crioco6s1 00paboTku 1 ipeodpazoBanus curuaioB B CGB u ux comepkanue.
@OnyKTyalMOHHBIE, COCPEIOTOYCHHBIC, UMITYJIbCHBIC, aJIATUBHBIC U MYJIbTHILTHKA-
THUBHBIC TIOMEXH, MX BEPOSITHOCTHBIC XaPAKTCPHUCTUKH.

I1K-6.3.1

14.
15.

. |CnexTpanpHO€ MpeICcTaBICHHE IePUOIUIECKIX KOJIeOaH .

. |CBoiicTBa (Teopembl) peodpazoBanust Dypbe.

.|CnexTp aMmuTya u (a3 nepuogu4eckon mocaea0BaTeIbHOCTH UMITYJIbCOB.
.|Cnektp amrumutya U a3 OJWHOYHOTO MPSIMOYTOJBHOTO MMIyJbca. B3anmocBs3b

OyHKIMOHAIBHBIE TIPOCTPAHCTBA M MX Oa3uChl. DYHKIMS BKIFOUYCHHUS U IETbTa-(DyHKITHSL
Oo606mienHbIe GyHKIMU. JIMHEHHOE IPOCTPAHCTBO U TIOHITHE KOOPIMHATHOTO Oa3uca.
PaznoxeHne CUrHAJIOB 110 OPTOTOHAJIBHBIM (DYHKIIUSM UX CBOMCTBA.

Paznosxenue curnanoB B 0000mennbii psia @ypoe. HepaBenctso [lapceBais.

(OpMBI U CIIEKTpa CUTHAJIA.

[TonsiTue cnydaitHOro curxasna. YuciioBble XapaKTEPUCTUKU CIIy4YalHOrO CUTHAJA.
CrnexTpasbHOE MIPEACTABICHHUE cllydaiiHOro npouecca. CrieKTpajibHas INIOTHOCTh
MOIIHOCTHU ciydaiHoro mnpoiecca. [IpeobpazoBanue Xununna-Bunepa.

16.

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

25.

Ammuryaaas monynauus (AM) mpu “mpoctoM” U “‘CIOKHOM’ MOIYJIHPYIOIIEM
cur”aiie. Pacnipesienienre crieKTpaibHOM MOIITHOCTU B curHaje ¢ AM.

[IpyHIMIIBI CO3/1aHUs AMIUIMTYIHBIX MOAYJIATOPOB. JlerekTnpoBanue AM cUTHaNOB.
YacrotHas moaymsauust (UM) mipu “nipoctomM” U ““C0KHOM” MOIYJIUPYIOLLIEM CUTHAJIE.
da3zoBast MOLYIALMSA IPU “IPOCTOM” U “‘CII0)KHOM” MOJYJIUPYIOLIEM CUTHAJIE.
MeTtoab! popMHpOBaHUS CUTHAJIOB C YIII0BOM Moaysiueit (UM, OM).

CrocoObl JETEKTUPOBAHUE CUTHAIOB C YIIIOBOM Moayssiueit (UM, OM).
PasnoBunHoCTH (hazoBoil u yactoTHOU Manunysuuu. Odgcernas ODPT, UMMC .
MHuorono3unnonsslie MeToapl AOM. KBaapaTypHas Mogynsanus.
[TomexoycToiunBOCTh CUTHANIOB. lloTeHIIMaNbHAs OMEXOYCTOMYMBOCTD CUTHAJIOB
AT, YT n ©T npu KOrepeHTHOM M HEKOT'€pEHTHOM IIPHEME.
nupoKomosocHbIE CUTHANBI TapaieIbHOro TUNa. MHOTro4acTOTHBIE CUTHAJIBI.

IK-6.Y.1

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

32.
33.

34.

Mogenu HenpepbIBHBIX KaHAJIOB CBs3U. MjeanbHbl kaHal 6e3 MmoMexX U ajiIuTHB-
HBIM FayCCOBCKUM ITYMOM.

Kanan ¢ MmexxcuMBOIbHOM HHTEpdepeHLneil 1 aATUTUBHBIM ITyMOM (MHOTOJTY4€BbIi
KaHaJ ¢ 3amupanusmMu Paiica u Penes).

Ckopocts nepenaun napopmanuu no JJKC. IpormyckHast cmiocoOHOCTh KaHasa CBSI3H.
[IponyckHast cnocoOHOCTh M U30BITOYHOCTH HEMIPEPHIBHOTO KaHaja CBSI3U.
Kpurepun kayectBa npuemMa CUTHAIOB (MTOHATHSA, KIaCCUPUKALIMS, 3a7a4uH).
Kpurepuii makcumyma anoctepuopHoil BepostHocTd (MAB). OnTumanbHbIi MpH-
€MHHK 110 Kputepuio MAB.

Kpurepuit naeanpHoro HabmomaTess (BIBOI KPUTEPHS, CXeMa MPUEMHHKA).
Kputepuii MUHUMAaIBHOTO prcKa— 0alleCOBCKUIT KpUTEpHid (BBIBO KPUTEPHS, CXEMa).
Kpurepuit Hetimana-ITupcona (BeIBOJ KpUTEpHSI, CXeMa MPUEMHHKA).
Koppensuonnsiit mpuem. CornacoBanHasi GuiIbTpanus JTUCKPETHBIX CUTHAJIOB (BbI-

BOJI KPUTEPHSI, CXEMA).

[1K-6.B.1




35.
36.
37.
38.

39.
40.

[ToreHimanpHas MOMEXOYCTOMYMBOCTD 151 ABOMYHOM cucteMbl ¢ ABI'T npu kore-
pentHoM npueme (curnaioB AT, UT, OT).

[ToTenunanbHas TOMEXOYCTOMYMBOCTD ISl IBOMYHON CHUCTEMBI C aJIUTUBHBIM Oe-
JIBIM IIYMOM IIpU HeKorepeHTHOM npueMe (curHanos AT, UT, ©T).

CTpyKTypHBIE CXEMbl ONTUMAJIbHBIX HEKOrepeHTHbIX nmpueMHUKOB it AT, UT u
OT (ODT) curnanos.

VYpaBHEHHE ONTUMAJIBHOM OLIEHKH IayCCOBCKOTO KaHalla CBA3U (CXeMa MPHUEMHHKA).
[IMY ontuManbHOro nprieMa HenpepbIBHbIX curHaioB AM, UM, @M (dpopmyibl, cxema).
OnTtumaneHas ¢uibTpanus curaanos. Gunbtp Kanmana (BeIBOJ KpUTEpHS, CXEMa).

41.

42.
43.
44,

OGH_II/IC MOHATHA TCOPHUH PA3ICIICHUA CUTHAJIOB B CUCTCMAaX MHOT'OKAaHAJILHOU CBS3H.
VYcnoBue pa3aenuMoCTy CUTHAIOB, OnpeaenuTens [ 'pama.

[IpuHUKITBI MHOTOKaHANILHOM CBSA3U. YacTOTHOE pa3/ieiieHre KaHajaoB (CxeMa).
[IpuHIMIIBI MHOTOKaHANIBHOM CBsI3U. BpeMeHHoe pasfienenne KaHajaoB (CXxema).

[ TpuHIMITEL MHOTOKaHATLHOM CBSI3U. Pa3ienieHre KaHaIoB 1o JOpMe CHTHANA (cxema).

10.

11.

12.

13.

14.

15.

16.

17.

IpakTuka (3apaun)
BerueptuTs rpaduk CieKTpOB aMILIUTYA U (a3, ONpeAeTUTh MUHUMAIBHYIO MaKCH-
MaJbHYIO U CPEIHIOI0 MOIIIHOCTh AaHATMTUYECKH 3a/IaHHOTO CUTHAIA.
OmnpenenuTh CHEKTPAIBHBIA COCTaB M BBIYEPTUTH TPA(QUKH CIEKTPOB aMILTUTYA U
(a3 konebaHui 3aJaHHBIX MATEMAaTHYECKONU MOJIEIBIO.
Haiitu AK® komoBoit nmocnegoBarenbHoctu (Meannapa) 1010101: 3anucate BbIpa-
)eHue, nocTpouTh rpadpux AKD.
Haiitu AK® komoBoit mnocnenoBatenbHocTd bapkepa mmuHod 11 4umoB A
11100010010: Bepaskenue, rpaduk AKD.
Kakoil 4acTOTHBIN CABUI JOJDKHO MMETh Ilepeaarouiee ycTpoucTBo B pexume YT
(F1), ecnmu ckopocts TenerpadhupoBanus V=150 (300, 500) box u k=3? (nosicHUTH ).
C kakoll MakCHUMaJIbHOM CKOPOCTBIO TenerpadupoBaHusi MOTYT padoTaTh Teserpa-
¢uctsr B pexxume UT (F1), ecnn Ha Bo30yauTene nepefaTyuka yCTaHOBIIEH YacTOT-
HeIi caBur fer=200 ', mooca mponyckanus Tpakta nepegadn AF=1200 I'n u k=3.
Kakyro nonocy npomnyckanus JOKEH UMETh TPAKT Mepeadl OJHOIOJIOCHOIO CHUT-
HaJla ¢ ocTaTkoM Hecyiero konedanus fu=128 xI'u, ecnu I19C umeer napamerpsl
Fmin-Fmax=0,3-3,4 k['u? (MOSICHUTH C UCTIOJIL30BAHUEM CIIEKTPAIBHBIX THATPAMM).
OnpenenuTh NOJIOCY NPOIyCKaHUs TpakTa nepefaun curHaina YT ¢ mapamerpamu: Jie-
Buanus yactotbl Afm=>5kI 11; yacToTa nepBUYHOro rapMmoHuydeckoro curnana F=1 xI'm.
MosxHo 11 o Ka”aiy ¢ nojocoi npomnyckanus 0,3-3,4 kI’ nepenats MaHUITYIMPO-
BaHHbI curHan ODT (F9) {UT (F1), AT (Al)}, eciu nepBUYHBII CUTHAJI UMeEeT
ckopocTts Tenerpaduposanus V=100 (300,500) box u k=3? (moscHUTH).
UeMy OJKHO PaBHATHCS MaKCHUMAaJbHO JOMYCTUMOE 3HAY€HHE MHJEKCa YaCTOTHOU
MOJYJISIIMM May, YTOOBI mupuHa crnekrpa AF monmynupoBanHoro curxHaia YT He
npesbicuia 50 k' mpu wactore nepsuuHoro curnana F=3,4 kI'm.
Onpenenuts mupuny crekrpa YMC F1-250 (c paspeiBoMm (assr) Ha fHec=1,2 MI'n u
MIOCTPOUTD CIEKTP aMILTUTYJ] CO cieayromumMu napamerpamu V=50 box u k=3.
Kaxoe xomuecTBo TenerpadHbIX CUTHAIOB MOXKHO Pa3MECTHTh B CIIEKTPE TENEe(POHHOTO
kaHasa rpu ckopoctu tenerpaduposanust V=100 box u k=3 (V=50 box u k=5).
UYepes kakoil mHTepBasl BpeMeHH (At) HeoOXoauMo OpaTh OTCUETHI Ui Nepeaayu
nepsuaHoro curnaia U(t) = 4 + 2cos4nl03 t ¢ ucnonp3zoBanuem AVM.
Onpenenuth MoJ0CY NMPOMYCKAHUS HEMPEPHIBHOIO TayCCOBCKOIO KaHalla CBSI3U MpY
ucxoaubix nanabix: C=1000 (1500,2000) 6ut/c, Pc/Pu = 3 (7,10).
Onpenenuth NPONYCKHYIO CIOCOOHOCTh KaHajla TOHAJIbHOM YacTOThI IJISl CIEAYIO-
ux nmapamerpoB: P.=10 mBt; Py = 10 nBT; AF = AFkTy; N = M.
Onpenenuts M0J0Cy MPOMYCKAHNUS HENPEPHIBHOIO TayCCOBCKOTO KaHajla CBSI3U IpY|
Pc/Pui = 31, obecnieunBaromiero nepenady nanabix C =10006ut/c.

Onpenenuts KomuecTBO kKaHasioB TY, Hecylye 4acTOThI Ayl KAKAOr0o KaHala U Hapy-

I1K-6.3.1,
I1IK-6.V .1,
I1K-6.B.1




COBAaTh CIEKTP IPYNIOBOro curHaia, ecim ais ero nepenaun B CIIN ¢ UPK otBomuTcs]
nosnoca yactoT 246-302 k' 1 npumeHsieTcst oHonosocHas Moayssiius o BBIL

18. [Muorokananpaas CIIM ¢ BPK o6wemunser 30 LK co ckopoctsamu 64 kbwur/c.
OnpenenuTth 4acToTy CIIeIOBAHUS U TUTEILHOCTh UMITYJILCOB B IAHHOM CHCTEME.
19. [MuorokananpHas CIIN ¢ BPK o6benunsier 9 11K co ckopoctamu 48 kbut/c. Ompe-
JIENIATh YaCTOTY CJICIOBAHUS U JUTUTEIHHOCTh UMITYIHCOB B TJAHHOW CHUCTEME.

20. [ITo 3amaHHOMY TpaBUITY NMPUHATHS PEIICHUS ONPEICTUTh CIIoco0 00pabOTKH U TIO-
CTPOUTH CXEMY MIPUEMHOT0 YCTPOKCTBA, PEaTH3YIONIYIO JAHHOE TIPABHII.

Bompocsr (3agaun) s 3aueta / mudd. 3auera npeacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / qudd. 3auera

Ne /i [Tepeuens BompocoB (3ama4) ans 3adera / qudd. 3auera | Ko maamkaropa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepedyeHp TeM Jisi KypCOBOTO MPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOM pabOThI Mpej-
cTaBJieHbl B Ta0uue 17.

Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHMS/BBITIOTHEHUS] KyPCOBOM PabOTHI

Ne i/m ITpuMepHBIii epedeHb TeM JJIsl KYPCOBOTO MPOSKTHPOBaHHUs (paboThI)

Y4eOHbIM IJIAaHOM HE IPEYCMOTPEHO

Bompocer st mpoBeneHUsT MPOMEKYTOYHON aTTECTAlMM B BHJIE TECTUPOBAHUS TIPEI-
cTaBJeHbl B Ta0uie 18.

Tabmuua 18 — [IpumepHBbIii IepedeHb BOIIPOCOB ISl TECTOB

» [TpumepHBIii epedeHb BOIPOCOB TECTOB Koz -
o/n P P P P e JIMKATOpa
1. |1. Yro Ha3bIBaeTCs TOCTOBEPHOCTHIO TIEPEIaBaEMbIX CUTHAJIOB: MK-6.3.1

1 - BO3MOKHOCTh MPUHHUMATL CUTHAJIbI B YCJIOBUAX BO3I[€I>1CTBPI$I IIOMEX,
2 - BO3MOXHOCTh BOCCTaHABJIMBATh CHUI'HAJIbI, XOTA OHH HUCKAXXCHBI B KaHAJIC,
3 - cTeneHb COOTBETCTBHS MPUHATBIX CUTHAJIOB IICPEAAHHBIM,

4 - COOTBCTCTBUC 3HAYAIINX UHTCPBAJIOB Ha ITPUCME U Ha TIEpCaauc.
1. -1; 2. -2; 3. -3; 3. -4.

2. |2.Kakoii curHan sBisieTCsl TUCKPETHBIM (JIBa OTBETA):

1) - curHai - GECKOHEYHBII BO BPEMEHH U 0 aMILIUTY/IC;

2) - curHai - OeCKOHEYHBIH BO BpEMEHH M KOHEUHBIH 10 aMILTHTY/IC;
3) - curHan — 6ECKOHEYHBII 110 AMIUTUTY/IC ¥ KOHCYHBIH O BPEMEHH;

4) - curran ¢ 3¢ dexTrBHOM mosocoit yactot 3100 Iy,
1. -12 2. -2,3; 3. -34; 3. -24.

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

X(1)

X(t)

X(t)

>
o'>|><<-

o

L 2 3 4
Howmep puc. 1. A. AHaJIOTOBBII CHTHAI
Howmep puc.1 b. Ludporoii curnan
Howmep puc.3 B. JluckpetHblii 10 ypOBHIO(KBAaHTOBAaHHBII) CUTHAT
Howmep puc.4 I'. JInckpeTHbIii 10 BpEMEHN CUIHAJ

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

4. |4, YkaxuTe TOCIIeI0BaTeIBHOCTh NIEPEIaun CUTHAIA B CUCTEME TTepeIaym:

1. Monymstms;, 2. Jlemonymsammst;  3.Yeunenue, 4. AHanoro-ugpoBoe mpeodpa3oBaHue.
Wucrpykiust: otBeT 4-1-3, 9TO COOTBETCTBYET MPUHITUIIAM ITOCTPOCHHUS CHCTEM CBSI3H.
1) 4-1-3; 2) 4- 3-1; 3) 3-2-4; 4)1-2-4.

5. |5. Uro nmo3BossieT MeTo ] PYHKIIMOHAIBHOTO aHAIN3a CUTHANIOB. [losicHuTe OTBE.T




1) — momy4uTh MOJIEIH JIIOOOrO CIOKHOTO CHTHajla Ha OCHOBE Oa3HMCHBIX (ITpO-
CTBIX) (PYHKLUH;

2) — MOJyYHUTh OMMCAHKE MPOCTHIX CHUTHAJBI M3 CIIOKHBIX IIyTEM aHAJIN3a;

3) — OLICHUTbH NEPENATOUHYIO XapAKTEPUCTUKY JFOOOT0 YEeTHIPEXITOIIOCHHKA!

4) — npUBECTH aHAIM3 XapPaKTEPUCTHK JIFOOOT0 YETHIPEXIOIIOCHUKA HAa OCHOBE
MIPOCTBIX BXOJHBIX CHUTHAJIOB.

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

1 YkaxxuTe MaTreMaTH4eCKyH MOJIeJh CUTHAJIA ¢ KBaAPAaTypHOU (Ha30BOM MOTYJIs-
et (KAM)
1'8,(t):Umcos(mot+i%j, 2.5(t)=U, cos[ yt-+2at/(4T. )], 3-S(t)=X(1)-cos(gt) - y(t) sin(oyb). 4.U(t)=U_x (t)cos(2rfit)

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

2. Kakwue ceoticmea ne éeprul st GyHKIUN KOPPEISILIUN 3P200UUeCKO20 CITy9altHOTO
nporecca (3CII) (aBa oTBera):

1) — aBToKOppeswoHHy 0 hyHKIHIO (AKD) ICTI cuMmerpryHa 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/Heii MOIHOCTHIO,
3) — KoppersIHoHHas (DYHKIIHS [0 PeaTH3alisiM M BPeMEHH YIOBIETBOPSIOT YeroBrro:Ry(t) Ry(t);
4) — 3proIMUeCcKuii POIECC HE CTAIHOHAP.

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

3.YcTaHoBUTE COOTBETCTBHE HOMEPY TOUKU YaCTOTHOTO JIETEKTOpa Ha puc. 1, Homepy

CUrHaia, H3o6pa>KeHHOMy Ha pHc.2:
4 4 \\ ~ 4 \\ 4
@. la HU&E{\& i t
2 3 4

Puc.1 t
Puc.2 1
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.

1 2 3
o—»j-o—»[lBM B+ %—5"—»

4. YKaXuTe 1oCie10BaTeIbHOCTb ONEpalnii 1eTeKTUPOBAHMUS CUTHAJIOB € aMILITUTY/I-
HOWM MOJTYJISILIUEH:
1. Ymuoxenue; 2. CymmupoBanue; 3. @uibTpanus
)1 1-2, 2) 1-3 3) 2-3 4) 3-2

10.

5. OcHOBHOE CBOMCTBO Ka4eCTBa MPUHUMAEMBIX CUTHAJIOB SBISETCS TOMEXO-
ycrorunBocTh (IIMY) onienure ero nokazatenu i HU(POBBIX CUCTEM MEepeAayu:
1 - oTHOWIEHHE CPEIHUX MOIIHOCTEH CHIHaja K CyMMapHOI MOMEXHU Ha BXOJe
npuemnnka (h? = P¢/Py);
2 - BEpPOSATHOCTh ONMIMOKK OMT Ha BBIXOJE MPUEMHHKA (Pow = liM(Now/N) = f(h?) mpy
crpemiiernu N (KoJ1. IepeTaHHbIX OMT) K OECKOHEYHOCTH.
3. — IPOLIEHT BPEMEHH, B TEUEHNH KOTOPOTO BBITIOIHSIOTCS TPEOOBAHUS K KaUeCTBY
CBSI3U B YCJIOBUSIX BO3JICUCTBUS TIOMEX !
1)-1; 2) - 2;

3) -3; 4) 1,2,

[IK-6.Y.1

11

1. Ha xakoM pHCYHKE H300pa)k€eH MOJYJIATOp CHUTHala C
amMIIuTyaHou monysiueit (KAM)

KBa/IpaTypHO-

x(t)

X
i L Bl

1)-1; 54

12.

2. I1o BEKTOpPHBIM JMarpaMMaM CUTHAJIOB C PA3IUYHOM 1mppoBoi Moxymsimei (AM,)
UM, ®M ykaxuTe CUTHAJIbI ¢ OAMHAKOBOM ITOMEXOYCTOMUMBOCTBIO (11Ba OTBETA)
St

d S S S S > Td
S, d S d ‘1 d o d > B d d S
Puc. 1 Puc. 2 Puc. 3 S, H_le 4
1) -1,2; 2)-34; 3) -2,3; 3) -14.

[1IK-6.B.1




13. (3. YcraHoBHUTE COOTBETCTBUE BHIaM U(PPOBOKM MOAYJSAIIMUA CUTHAIOB MX HM300pa-
JKCHHUAM, IPUBCACHHLIX HAa PUCYHKAX

i %%%%Wv%’ WUGUOWWO%%W e A
1. 1] ! 1800 I'u 1200 It 1800 I'r p=0  p=180 =0 ¢=18 U““W'u”u”u” WW

2. 3. 4.
Puc 1 A. - Curnan ¢ aMmmuTyaHO-(a30Boi Moxysiuei (ADOM)
Puc.2 b. - Curnan c ammomuryaaoi Moaymsimueii (AM)
Puc.3 B.- Curnan ¢ wactotHo#i Mmoxymsiiuert (UM)
Puc 4. I' - Curnan ¢ pazooit Monymsuueii (OM)
1) 1-A,2-5,3-B,4-I, 2)1-B,2-B,3-1,4-A; 3)1-B, 2-A,3-b,4-; 3)1-T,2-A,3-b,4-B.
14. nocien0BaTenbHOCTh (hopmupoBanus curtana B CIINM ¢ CPK-UM
Le@—— ] . A O———
2 T —® ;
j m—r— e LA
Puc. 1 T bwez Puc. 3
1. IIpeoOpa3zopanue cuektpa; 2. Kommyrarus; 3. Cenekius nomex;
4. CuHXpOoHH3aLHS; 5. CymmupoBaHue; 6. YMHOXEHHE.

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 onTuManbHON 00pabOTKE MPUHUMACMBIX CUTHAJIOB 33aHHOM (HOPMBI (PUCYA
HOK) Ha OCHOBeE peanu3zauuu ¢uibTpa (ycTpoiicTBa 00pabOTKH) ¢ aHAJIOTUYHOM (CO-
TJIACOBAHHOM) TEPEeIaTOYHON XapaKTEPUCTUKON 3epKAIbHO20 MUNa;

2) B onTUMalbHON 00paboTKe MPUHIUMAEMBIX CUTHAIOB 33/JIaHHON (OpPMBI (pHCY-
HOK) Ha OCHOBE peaynm3anuu (uibTpa (ycTpoiicTBa 00pabOTKM) ¢ aHATIOTHYHON (CO-
IJIACOBAHHOM) MEePeIaTOYHON XapaKTePUCTUKOM, CO8nadaroweli ¢ CUCHAIOM;

3) B onTUMaIbHON 00pabOTKE MPUHUMAEMBIX CUTHAIOB 3aJJaHHON (HDOPMBI (PUCY-
HOK) Ha OCHOBe peanu3auuu (uibtpa (ycTpoiicTBa 00pabOTKH) ¢ aHAIOTMYHON (CO-
IJIACOBaHHOMW) MEPEeAaTOYHOM XapaKTEPUCTUKOM rayCCOBCKOIO TUIIA.

[Mepematounas CurHan
XapaKrep-K A P /\
I\[/! s\
Crsnrnaly > \o
! T T t-T ! t t
1)- 1; 2) —2; 3)- 3.

[Ipumeuanue: Cucrema OLIEeHUBAaHUS TECTOBBIX 3a/1aHUM:

1 Tumn) 3agaHnne KOMOMHMPOBAHHOTO THIIA C BHIOOPOM OJHOTO BEPHOTO OTBETA U3 UYETHIPEX
MPEUIOKEHHBIX U 0OOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM MPAaBUIILHO YKa3aHa Ludpa u
MIpYBE/IEHBI KOHKPETHBIE apTyMEHThI, UCIIOJIb3YeMbIE MU BbIOOpe oTBeTa. [1o1HOE coBmaeHue ¢ Bep-
HBIM OTBETOM OIICHUBAETCs 1 GasioM, HEBEpHBIN OTBET WM €T0 OTCyTCTBHE — () OarlIoB.

WNHCcTpyKIus: mpounTaiTe TEKCT, BRIOEPUTE TIPABUIIBLHBIN OTBET U 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA.

2 tum) 3amanne KOMOWMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKUX BapHAHTOB OTBETA W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM O0OCHOBAHHWEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABUIBHO
yKa3aHbl MUGPHI U TPUBEIACHBI KOHKPETHBIE apTyMEHTHI, HCTIOIb3yeMbIe MPU BHIOOPE OTBETOB.
[TonmHOE coBmaneHne ¢ BEPHBIM OTBETOM OIIEHHUBaeTCs 1 6ayuiom, eciu JOMYIIEeHbI OMUOKU HIIN
oTBeT OTCYTCTBYeT — 0 6auios.

WHcTpyKIMs: MpoYUTaiiTe TEKCT, BEIOEPUTE MpaBUIbHBIC BAPHAHTHI OTBETA U 3aIUIINTE
apryMeHTbl, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

3 tum) 3aaHue 3aKpHITOrO TUTIA HA YCMAHOBIeHIe COOTBETCTBUS CUUTACTCS] BEPHBIM, €C-
T YCTAHOBJICHBI BCE COOTBETCTBUS (TIO3UIIMU M3 OJHOTO CTOJIONA BEPHO COMOCTABJIEHBI C MO3H-
usMU ipyroro cronbua). [lonmHoe coBnaneHne ¢ BEpHBIM OTBETOM OlleHHBaeTcs 1 Gamiom, He-
BEPHBIN OTBET WK ero oTcyrcTBrue —0 6amioB.

HNHCTpyKIMS: TpOoYUTaTe TEKCT M YCTAHOBUTE COOTBETCTBUE. K KaxkI0M mO3uIuu, JaH-
HOM B JICBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIUIO B IIPABOM CTOJIOIIE.



4 tum) 3ajaHue 3aKpbITOTO TUIIA HA YCMAHOGIeHUe TI0CIeI0BATEIbHOCTH CUUTAETCS BEP-
HBIM, €CITU MPaBUJIBHO YKa3aHa BCs mocienoBaTenbHOCTh nudp. [lonHoe coBnanenue ¢ BEpHbBIM
OTBETOM OIICHHUBAeTCs | GayyioM, eciiy JOMyIIeHbI OIMTMOKHN WITH OTBET OTCYTCTBYET — () Oaios.

WHcTpyKuus: MpoyuTaiiTe TEKCT W yCTAaHOBUTE IMOCIIENOBATEbHOCTh. 3alHIINUTE COOT-
BETCTBYIOIIYIO [TOCJIEI0BATEILHOCTh OYKB CJIeBa HAIIPaBo

5 tum) 3agaHue OTKPBHITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCSl BEPHBIM, €CIIM OTBET
COBITQJIACT C STAJIOHHBIM IO COJIEPMKAHUIO U MOSHOTE. [[paBMIIbHBINA OTBET 32 337aHUE OLICHUBACTCS B
3 Gaita, eciy JIOMyIIeHa OHA OIMIMOKa \HETOYHOCTh \ OTBET MPABUIIBHBIM, HO HE TIOJHBIH - 1 Oa,
eci JomyieHo oosee 1 ormmOKu \ 0TBET HeMpaBHIIbHBIH \ OTBET OTCYTCTBYET — () OAILIOB.

WHCTpyKIus: TpoYUTaiTe TEKCT U 3alHUIINTE Pa3BePHYThI 000CHOBAHHBIM OTBET

[lepeueHb TeM KOHTPOJBHBIX PAbOT MO TUCIUILUIMHE OOYYaromMXcs 3a09HON (opmbl
00yd4eHus1, IpeIcTaBlIeHbI B Ta0ymie 19.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCUHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/ IlepeueHb KOHTPOIBHBIX PAabOT

He npenycmorpeno

10.4. Meroanueckre MaTepHabl, ONPEIEIISIONINE MTPOLEAYPHl OLICHUBAHUS HHANKATOPOB,
XapaKTEPU3YIOILUX JTanbl (POPMUPOBAHUS KOMIIETEHIUH, COIEPIKATCs B JIOKAIBHBIX HOPMAaTUBHBIX
aktax ['YAIIL, perinaMeHTHPYIOMIUX TMOPSIOK W TPOLEAYpPY IMPOBEACHHUS TEKYIIETO KOHTPOJIS
yCIEBAaEMOCTH U ITPOMEXKYTOYHOM arTecTanuu odydaromuxcs I'Y AIL

11. Metoanueckue ykazaHus JJisg 00y4JarolruXcs 0 OCBOCHUIO TUCITUTUIMHBI

11.1. Meroauyeckue ykazaHus Jyisi 00yJaroIUXCsl 10 OCBOSHUIO JIEKIIMOHHOTO MaTepHaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
I1yOOKOe U SICHOE M3JI0KeHue yueOHoro maTepuaia. HazHaueHne coBpeMEHHOH JIEKIUU B paMm-
Kax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALIKIO 110 TEME, a B OCBOSHUM (pyH1a-
MEHTAJIbHBIX NpPO0JIEM AMCLUHUIUIMHBI, METOJ0B HAYYHOI'O MO3HAHMS, HOBEHIIMX TOCTHKEHUUN
Hay4YHOH MbIciiu. B yueOHOM mporiecce JeKIHs BBITOIHAET METOJ0JIOTHUECKYI0, OpraHU3alMoH-
HYI0 U MH(OpMalUMOHHYI0 (QYyHKUMHU. JIeKuns pacKpbIlBaeT MOHATUHHBIA anmapaT KOHKPETHOM
o0acT 3HaHus, € MpoOsieMbl, JaeT 1eJIbHOEe MPeICTaBlIeHNe O AUCLUUILUINHE, TOKa3bIBACT B3a-
MMOCBSI3b C IPYTUMU JUCHUTIIMHAMH.

[TnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00YYarOIUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUI, YPOBEHb KOTO-
PBIX OIpeNeseTCs HEeIeBON YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHE NpOo(hecCHOHATBHO-AEIOBbIX Ka4yecTB, JIIOOBU K NpPEAMETYy U CaMOCTOs-
TEJIBHOI'O TBOPUYECKOTO MBIIICHUS.

— TOsBJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TIOJy4YeHHe 3HaHUN O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHUKH U O MPOTHO-
3€ UX pa3BUTHUA Ha OJMKaNUIINE TOIbI;

— HayyuTbCSd METOIMWYECKH 00pabaThiBaTh MaTepual (BbIIEIATH IIaBHbIE MBICIIU U TO-
JIO’KEHUS, MPUXOIUTh K KOHKPETHBIM BBIBO/IaM, IOBTOPSITH UX B PA3JIMYHBIX (POPMYITUPOBKAX);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JleK1IMOHHBIN MaTeprall MOKET COIPOBOXKAATHCA JEMOHCTPALMEN CIaiI0B U UCIIOJIB30-
BaHMEM pa3/laTOYHOIO MaTepuaya MpHU IMPOBEIACHUU KOPOTKUX IUCKYCCHH 00 OCOOEHHOCTAX
IPUMEHEHHUS OTJIEIbHBIX TEMATHK 11O TUCLUILINHE.




CrTpyKTypa MpeaocTaBjieHHsl JISKIIMOHHOTO MaTepualia: TeMa JIEKIIUW; BOMPOCHI JIEKIUH U
pacrnpeziesieHue BpEMEHH 10 BOMpocaMm; LieNu JIeKIuH (ydeOHble U BOCIUTATENbHBIC); JINTepaTypa;
MaTepraibHOE 00ECIeUeHHE JICKIMY; Y4eOHO-METOIMYECKUE YKA3aHUs IO MPOBEICHHIO JICKLIUM;
TEKCT JIKI[UH: BBEICHUH; OCHOBHAsI YaCTh; 3aK/II0UEHHE; 3a/IaHHE Ha CAMOCTOSATENbHYIO paboTy.

TekcThl JeKIHU 1 METOJUYECKUE YKA3aHUS K HUM IO OCBOEHUIO JICKIIMOHHOTO MaTepua-
Jla UMCIOTCS B BHUJE 3JIEKTPOHHBIX pecypcoB Oubmmoreku ['YAIL cuctemsr LMS, xadenpsr u
JTUYHOM KaOWHETEe JUCIUILTUHBIL.

11.2. Meroauveckue ykazaHus 1 00yJaroIIiXcsl IO MPOXOKIACHUIO MTPAKTUYECKUX 3aHITHIA

IIpakTHyeckoe 3aHATUE SBISETCA OAHON M3 OCHOBHBIX (DOpM OpraHu3aluu y4eOHOTo
IpolLecca, 3aKII0YaroNasics B BBIMOJIHECHUN 00YYaOIIUMUCA 110]] PYKOBOJCTBOM IIPETOAaBaTENs
KOMILJIEKCa Y4e€OHbIX 3aJJaHUH C LI€IbI0 YCBOEHHUS HayYHO-TEOPETUYECKHX OCHOB y4eOHOM Juc-
LUTUTAHBI, IPHOOPETEHUSI YMEHHUH U HABBIKOB, OTIBITa TBOPUYECKOH JIEATEIBHOCTH.

Iesbr0 NPakTUYECKOIo 3aHATUSA Ul 00y4aroIerocs ABJsSeTCs NPUBUTHE OOydYarOUIMMCs
YMEHUI U HAaBBIKOB IIPAKTHUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLIUILINHE.

[Inanupyemble pe3yabTaThl TP OCBOEHUH 00y4arOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeIuvieHHe, YriayOJeHHue, paclIMpeHue U JeTanu3alus 3HaHuN MpU PEIeHUU KOH-
KPETHBIX 3a/1a4;

— Ppa3BUTHE MTO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSATEILHOCTH MBILUIEHUS, TBOpUe-
CKOH aKTUBHOCTH;

— OBJIaJICHHE HOBBIMU METOJIaMU U METOAMKAMHU M3Y4YECHHsS KOHKPETHOH yuyeOHOW Juc-
LUIUIMHBI;

— BBIPa0OTKA CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHMS MOJIYYEHHBIX 3HAHUHM AJs BbI-
IIOJIHEHUS 3aJjaHN;

— o0ecrnieyeHre palMOHAIBLHOIO COYETaHUS! KOJUIEKTUBHOW M HMHIUBUAYAIBHONH (QopM
00y4eHwusI.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTrueckue 3aHATHS SBJISIOTCS OCHOBHBIMU JUISl 3aKPEIJICHUS TEOPETUYECKUX 3HAHUN.
OHo ¢dopmHpyeT KyIbTYpY YMCTBEHHOTO TPYyAa U CAMOCTOSITEIbHOCTh B MPHOOPETEHNH HOBBIX
3HaHMM, HaBBIKOB, yMeHUH cTyaeHTa. Hanbonbimuit 3¢ ¢Gekt 3TH 3aHATUS TPUHOCIT TOr1a, KOTraa
IPOBOJIATCS B3aMMOCBSI3M Y4eOHOr0 MaTepHaia JeKIuil 1a00paTOpHbIX padoT U MPaKTHUYECKUX
3aHATUN B OJTHOM TE€MAaTHKE, T.€. TEOPUU NPAKTHKU U SKCIEPUMEHTA, YTO U CHIEJIAHO B JIUCLH-
wirHe. Heo0X0AMMBIMU CTPYKTYPHBIMH 3JIEMEHTAMHU MPAKTHUYECKOTO 3aHATHS, KPOME CaMOCTO-
ATEIbHON JESATENIbHOCTH CTY/IEHTOB, SIBJISIETCS aHAJIN3 U OLIEHKA BBIOJIHEHHBIX paboT U CTENeHU
OBJIAJICHUS 3aIUIAHUPOBAHHBIMU YMEHUSIMHU.

[IpaBa, OTBETCTBEHHOCTb M O0S13aHHOCTH CTYJICHTA:

1. Ha mpakTHyeckoM 3aHSATHH, KOTOPOE B3aMMOCBS3aHO C J1abopaTopHOi paboToil, cTy-
JIEHT ysACHAET 3anady. [Ipyu 5TOM OH MMeeT NpaBo 3aJaBaTh IPENOAABATEIIO BOIIPOCHI IO COJEP-
YKAHWUIO U METOJIMKE BBIOJHEHUS 3aJlaHusl U TpeOOBaTh OTBETA MO CylIecTBY oOparienus. OTBer
npenojaBarens JOHKeH ObITh TOCTATOYHBIM JJIsS MOHUMAaHMs CTYAEHTOM 3aJjaHus U obecreue-
HUS €ro padoThl Ha 3aHATUHU B IIOJIHOM 00BEME U C HAJIEKAIIIUM KadeCTBOM.

2. CTyIeHT JOJDKEH BBIMTOJIHATH TOCTEIICHHYIO 3a7ady MaKCHMAJIbHO CaMOCTOSITEIBHO C
IIPUBJICYEHNEM PEKOMEHI0OBAaHHOMN JINTEPATyphl. IIpy 5TOM OH MMEET NPaBO MEHSATH BBIOJIHATh
3aJJaHUE CAMOCTOATENBHO IO OPUTMHAIBHON METOAMKE C COTIIACHS IPENIOIaBaATENS.

3. 3ammTa pe3yabTaToB pacyeTa OCYIIECTBIISIETCS B 3alUIAHUPOBAHHOM ayauropuu. B mpo-
1iecce OTBETA (3aLLUTHI) MO pe3yibTaraM paloThl CTYIEHT JOJDKEH: MPOAEMOHCTPUPOBATh 3HAHHE
METOJIMKU BBIMIOJHEHUS MPAKTUYECKON pabOThl U UCITIOIBb3YEeMOTro JabopaTOpHOro 00OpYHAOBAHUSE
YMETh CZeJIaTh BHIBOJIbI U3 MOJYYEHHBIX B MPOLIECCE BBHITIOIHEHHS Pa0OTHI pE3yIbTaTOB.

CrpykTypa u dhopma oTueTa CTyJeHTa

ITucbMeHHBIH OTUET O MPAKTUYECKOI paboTe COCTABIAETCS KaX/AbIM CTYIEHTOM WUH/UBU-
nyanbHo. OdopmiieHre otyera o padoTe pa3MelaTh B pasjesne MpakTuka - OJaHka i 1abopa-
TOPHBIX paboT: TeMa, LeJIb PadOThl; MOCTAHOBKA 3a/la4l U MCXOJHbIE JJaHHbIE, MOPAIOK (METO-




JIMKA) BBIIOJHEHUSI pabOThI; Pe3ylbTaThl IPOBEIEHHBIX pacueToB; 00paboTKa, aHaIN3 pe3ysbTa-
TOB U BBIBOJIOB 110 paboTe.

TpeboBanust k 0POPMIICHHIO OTUETA O MPAKTHUECKON paboTe

I'padpuueckuii maTepuan — cxeMsl, rpauky, TabIULA, KaK U TEKCTOBBIM MaTepuai oTde-
T4, MOXKET BBIMOJHATHCS: TPAJAUIIMOHHBIM CIIOCOOOM — C IMOMOUIBIO MAPUKOBOM PYUKH, KapaH-
Jamei u T.7.; aBTOMAaTU3UPOBAHHBIM CIIOCOOOM — C IPUMEHEHUEM IpapUUECKUX U NeyaTaroluX
ycTpoiicTB BbiBOAa DBM.

VYcioBHble 0003HAYEHMSI DJIEMEHTOB, Y3JI0B Ha CXeMaxX JIOJKHBI COOTBETCTBOBATH TPEOO-
BaHUSM JEMCTBYIOLUIMX HOPMAaTUBHBIX JOKYMEHTOB.

Otuer 0 paboTe AOIKEH OBITh NMPEIOCTABIECH B YCTAHOBJIEHHBIE CPOKH, YCTAaHOBJICHHbIE
npenojasareneM. Ha 3ammry ordyera mpernoiaBaTeslb OTBOAUT HEOOXOAUMYIO YaCTh BPEMEHH M3
IPOBOJUMBIX 3aHATHUI.

ITo pe3ynbTatam cobecenoBaHus (3aIIUTHI OTYETA), KAUECTBY OTYETa, TOHUMAHUIO CTY-
JICHTOM LIeJIM U CYTHU MpOJeNIaHHON paboThl IpernoaBaTesb OLIEHUBACT PabOTy CTYIEHTA, MOJIb-
3ysACh OaJIbHOW CUCTEMOM OLIEHKH, IpuHsToN B 'Y AIL

Mertoanyeckue yka3aHHUs MO MPOXOXKJICHHUIO NMPAKTUUECKUX 3aHATHH MMEIOTCS B DJIEK-
TPOHHOM BH/IE€ B IMYHOM KaOMHETE JIOKAJIbHOU KOMIIBIOTEPHON CETH.

3ajaHue K MPaKTUYECKOMY 3aHATHIO U METOAMYECKHE YKa3aHUsA K HUM MMEIOTCS B BUJE
IEKTPOHHBIX pecypcoB Oubnmorexku ['YAIL, cucremer LMS, kadenpsl u nudaHOM KaOuHeTe
JUCLUTUIMHBL

11.3. Meroaudeckue yKazaHus Jyisi 00yJarOIIUXCs MO BHIIOIHEHUIO J1a00paTOpHBIX padoT

B xone BbimonHeHus 1a0OpaTOpHBIX pabOT oOydaroluics AOKEH YINIyOUTbh U
3aKpeNuTh 3HAHUS, MPAKTUYECKHE HABBIKH, OBJAJETh COBPEMEHHOW METOAMKOM U TEXHHUKOM
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAIM(UKAIMOHHONW XapaKTEPUCTHKONW OO0ydJaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

Beinmonnenue 51abopaTopHBIX pabOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3yUYeHHs TUCIHIUINHBI, OTpeIesieMOil Y4eOHBIM TUIAHOM, I OTHOCHUTCS K CpPEICTBaM, oOectie-
YHUBAIOLIUM pELICHHUE CIEIYIOLUINX OCHOBHBIX 33724 00y4atoerocs:

— TIpUOOpETEeHHE HABBIKOB MCCIIEIOBAHMUS TPOIIECCOB, SIBICHUH U 00BEKTOB, H3y4aeMbIX
B paMKax JTaHHOMW JUCIUILINHEI;

— 3aKpeIvieHue, Pa3BUTHE U JeTaIU3alsl TEOPETUIECKUX 3HAHUI, MOTyYEHHbIX Ha JISKLUSIX;

— TOJy4eHHe HOBOW MH(POPMAIIUH 110 U3y4aeMOW JUCLHUIUINHE;

— NpUOOpPETEeHHE HaBBIKOB CAMOCTOSITENIbHON paboThI ¢ 1a00paTOPHBIM 000PYAOBaHUEM
U pudopamu.

3ajilaHue ¥ TpeObOBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

Jlnst mpoBenieHust 1a00paTOpHOI paboThl pa3padaThIBAIOTCS:

1. Meronuueckue yka3zaHus JJIsl TIPOBEICHUS JTaOOpaTOPHON PabOThI, KOTOPHIE SIBIISETCS
OCHOBHBIM METOAMYECKHM JOKYMEHTOM IpenoaaBaresss. OHU COCTOAT, KaK MpPaBUIIO, U3 CEMHU
pa3ziesioB, KOTOPBIE OMPEAENAIOT: YdeOHble U BOCIUTATENIbHBIE LENH 3aHATHUS; COACpKaHUE U
MOCJIEI0BATEIbHOCTh OTPAOOTKH y4eOHBIX BOIPOCOB M paclpesielieHue BpeMEeHH; Yy4eOHO-
MaTepuaibHoe obOecrieueHre J1abopaTopHOi pabOThl, METOIMYECKHE PEKOMEHIAIIMN TIPETIoIaBa-
TEJIO 0 TMOATOTOBKE M NMPOBEICHUIO JTAaOOpAaTOPHOM paboThI: JMTEpaTypa U Jpyrue yueOHo-
METOJMYECKHE MaTepHallbl, PEKOMEHIyeMbIe MPEMOAaBaTEeN0 ISl MTOATOTOBKH M MPOBEICHUS
1abopaTopHOil paboThI; MPHUIOKEHUS K METOJMUYECKON pa3paboTke, He0OXOAUMBIE IS TIPOBe-
JIeHUs Ta00paTOPHOM PabOTHI.

2. 3agaHue Ha 7a00paTOPHYIO pabOTy SBISAETCS OCHOBHBIM JOKYMEHTOM 00y4aeMoro npu
MOJITOTOBKE M MPOBEJCHUN UCCIIETOBAHHIA W CBSI3aHO C COOTBETCTBYIOIIUM MPAKTUIESCKUM 3aHS-
tueM. OHO COCTOUT, KaK MPaBUIIO, U3 YEThIPEX pa3ieiioB: y4yeOHbIE BOIMPOCHI, OICKAIIIE HC-
CJICIOBAHMIO TIPH BBITIOJIHCHUH JTA0OPATOPHON PaOOTHI; 3a1aHMEe 00YUYaAIOIIMMCS 10 TTOATOTOBKE
U BBINOJIHEHHUIO JTAOOpaTOpHON paboThl (BOMPOCH TEOPETHUECKOTO MaTepuana, CBS3aHHOTO C
BBIMIOJTHEHUEM JaHHOM JabopaTopHOil paboThl; 3a1aHNe, COAEPKAHUE U TTOPSIKOM BBITIOJTHEHUS




paboThl); U3yUeHHE MEp 10 TEXHUKE Oe30IaCHOCTH MPH BBINOIHEHUH JIAOOpaTOpHO pabOTHI; BbI-
yepuyrMBaHUE HEOOXOIMMBIX CXEM, TAOJIMI U BBIMHUCKY pacYeTHHIX (HOPMYII; IEpeUeHb JTUTEepaTy-
PBI U y9eOHO-METOIMYECKUX MATEPUAIOB, HEOOXOIUMBIX JJIsSi CAMOCTOSITEIIBHON PabOThI; CPOKH,
¢dbopMa oTyeTa 1o BBIOJIHEHHOM T1ab0paTopHOi paboTe U MOPSAAOK €ro 3alUThI.

CrpykTypa u dhopma oTueTa 0 1a60paTOpHOU padboTe

Onucanne 1a00paTopHOil pabOTHI SBISETCS OCHOBHBIM PETVIAMEHTUPYIOLIUM JIOKYMEH-
TOM Ui 00ydaeMbIX B MPOBENCHHM HcciepaoBaHuii. OHO BKIIIOYAaeT B ceOs YeThlpe pasjena:
yueOHbIe BOMPOCHI UCCIEAOBAHUS; OMMCAHUE U CXeMa SKCIIEPUMEHTOB, MOPSAIOK 3aMEPOB U 00-
pabOTKU NOJyYEHHBIX PE3YJIbTaTOB U3MEPEHUN; ONPEAEIsAeTCs COAEpKaHUuE OT4eTa 1o jadopa-
TOpPHOI1 paboTe; Mephl M0 TeXHUKE 0€30MacHOCTU MPH MOJArOTOBKE M BBHIMOJIHEHUH J1abopaTop-
HOU pabOTHI.

Pesynbratel uccnenoBanus oQopmMistoTcest 0T4eToM. OTYET JOKEH CONIEep)KaTh: TUTYJIIb-
HBII JTUCT (TeMa, BapHaHT, JaTa, rpynna, GaMuius HHUIUAIBI); [e]d, y4eOHbIE BOMPOCHI, CXEMY
71ab0paTOPHON YCTAaHOBKH U 3aJlaHUE Ha MCCIEIOBAaHUS B COOTBETCTBUM C BAPUAHTOM; PE3yJbTa-
Thl HCCICNOBaHUS, O(OPMIICHHBICE NYHKTYAIbHO TpaduKaMd WIH TaOJMUIaMHU; pPacueTHO-
AQHATUTUYECKYIO YaCTh; BBIBOJIBI 110 Pe3yJIbTaTaM UCCIIEIOBAHUS.

TpeboBanus k oopmIICHHIO OTYETa O Ja00PaTOPHOH padoTe

OT4eT 0 BBIMOJIHEHHON paboTe NOJKEH OBITh MOATOTOBICH MHAUBHUIYAbHO U OpopmIleH
Ha CTaHJAPTHBIX JIHUCTaX B cOOTBeTCcTBUM C TpeboBanusmu ['OCta. BbIBOABI KOHKPETHBIE IO
KaKIOMY MYHKTY HUCCIeIOBaHuUs. 3a4eT Mo paboTe CTYIEHT MOoJydaeT Mocie MpeICTaBIeHUs OT-
yeTa Ha OyMa)KHOM HOCHUTEJE U YCHEIIHOr0 OTBETa Ha BOIPOCHI MIPENOJaBaTENs, 3a/1aBa€MbI€ 110
TEeMaTHKe 3aliIIaeMoi 1abopaTopHOl pabOTHI.

3amganue Ha 1abopaTopHyO pabOTy U METOAUYECKHE YKa3aHUsl K €€ BBIIOJHEHHUIO UMe-
I0TCS B BUJIE 3JIEKTPOHHBIX pecypcoB oubmnoreku ['YAIL cuctemsr LMS, xadbeaps! u audanom
KaOWHETE TUCIUTUTHHEIL.

11.4. Meromueckuie yKazaHus st 00yJarOIIMXCS IO MPOXOKICHHIIO CAMOCTOSITEITHHON PabOThI

B xope BBINMONMHEHNST CaMOCTOSATENBHON PabOThI, 0OOYUYarOIINIACS BBIMOMHSACT paboTy Mo 3aja-
HHIO U TTPU METOMIECKOM PYKOBO/ICTBE MPEMOIaBaTelsi, HO 0€3 €ro HermoCcpeACTBEHHOTO YYaCTHSL.

s oOywarommxcsi 1Mo 3a04HOi (opMe 0OydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHUsS] CaMOCTOSTENBHOW paboThl, y oOydaromerocst hopMHUpyeTcs
renecooOpa3Hoe IIaHupOBaHUE pabouero BpeMEeHH, KOTOPOE TIO3BOJISIET MM PAa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHHUI, 00ECHeurnBaeT BBICOKUI
YPOBEHB YCIICBAEMOCTH B TIEPHUO O0yUEHUS, IOMOTAET TIOJyYUTh HABBIKU MMOBBIIICHUS Mpodec-
CHOHAJILHOTO YPOBHSI.

MeTtoanyecKuMH MaTepualiaMy, HAIlPaBISIONIMMU CaMOCTOSTENbHYIO paboTy oOyuaro-
HIUXCSSBIISIOTCS

—  y4e0HO-METOIUYECKUN MaTepHal 1o TUCIHITIHHE;

— METOAMYECKHE YKa3aHHS IO BBHIMOJHEHUIO KOHTPOIBHBIX paboT (11 00ydJaromxcst
1o 3a04HOU (hopme oOyueHus).

JlutepaTypa Uil CaMOCTOSITENILHON pabOThI CTYJCHTA yKa3aHa B Tabnuie 8 u 9, HacTOsA-
IETO JJOKYMEHTA, a TAK)KE B AJICKTPOHHOM BHJIE B JIMYHOM KaOMHETE MperoiaBaTens (CTyIeHTa)
JIOKAJIbHOM KOMMBIOTEPHON CeTH MO JaHHOW auciuiumHe. [IpemonaBarens B KOHIE 3aHSATUN
yKa3bIBa€T MCTOYHUKU M CTPAHUIIBI 110 TeME H3JI0KEHHOTO MaTepHaia Uil CaMOCTOSTEILHOU
paboThI CTYIEHTOB.

11.5. Meroauueckue ykazaHHs A OOYUYaIOUIMXCS MO MPOXOXKACHUIO TEKYILEro KOH-
TPOJIS YCIIEBAEMOCTH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMaTpUBaeT KOHTPOJIb KAauecTBa 3HAHHHU 00Yy-
YalOIIMXCS, OCYILECTBISIEMOTO B TEUYCHUE CEMECTPA C LENbI0 OLICHUBAHMSA XOJla OCBOCHUS JMC-
LATIJIUHBI.



Texymmii KOHTPOIb yCIEBAEMOCTH HEOOXOAMMO IMPOBOIUTH IMOCIE M3YYCHUS KakKIOU
TeMbl B (popme TecToB. B TecTe 10JKHO OBITH HE MEHEE JECSTH BOIPOCOB, OXBATHIBAIOIIUX BCIO
TeMy. TecT NpoOBOAUTH HA JIEKIMOHHOM 3aHATHM B TEUEHUU 5 MHUHYT. Takke, TEKyIIMH KOH-
TPOJIb HEOOXOAUMO IIPOBOIUTH NEpe]] KaKJoi J1abopaTopHOH paboTol B hopMe TECTOB MO BO-
npocaM, CBSI3aHHBIM C TEMaTHKOH J1abopaTopHoil paboTel. Kpome TOro, CTyleHT JO/DKEeH OTYH-
TaThCS 110 PE3yJIbTaTaM BBIIOJIHEHUS 3aJJaHUs 110 KaKIO0W TeMe MPaKTHUECKOro 3aHsTus U 1abo-
paTopHOi pabOTEHI.

11.6. MeTtoauieckue ykazaHUs i OOy4YaIOUIUXCS MO MPOXOKIACHHUIO MPOMEKYTOUHOM
aTTeCTaluH.

[TpomexyTouHas arrecTamus OOy4JaroUIuXcs MPeaycMaTpUBaeT OICHUBAHHE MPOMEKY-
TOYHBIX U OKOHYATEIBHBIX Pe3yIbTaTOB 00ydeHUs mo aucuuiuinae. OHa BKIIOYAET B ce0s dK3a-
MeH — ¢opMa OLIEHKH 3HAHUH, MOTYYCHHBIX 00YJaIOIIUMCS B TIPOIIECCEe U3YUCHUS BCEH UCIIU-
TJTMHBI WK €€ YaCTH, HaBBIKOB CAMOCTOSITEIIBHOM PabOThI, CHOCOOHOCTH MPUMEHSATh UX JJIS Pe-
HICHUSI TPAKTUYECKUX 337ad. DK3aMeH, KaK MMPaBUJIO, MPOBOAMUTCS B MEPUOJ IK3aMEHAIIMOHHON
CECCUHU M 3aBEpIIACTCS aTTECTAMOHHOM OLIEHKON «OTIMYHO», «XOPOILIO», «YIOBIETBOPUTEIb-
HOY», «HEYJIOBJICTBOPUTEILHOY.

[IpomexxyTouHas arrectauusi POBOIUTCA B JIEHb YKa3aHHOM B pacniucanuu 3aHatuil 'Y AIL
Ha cemecTp. B 3aBUCHMMOCTH OT ypOBHSI MOATOTOBKU IPYIIIBI IPEMOIABATENh MOKET MPOBOIUTH K-
3aMeH B ()opMe HAKOIUICHHS IO pe3yabTaTaM OLIEHKU 3HAHUM CTYACHTOB MO KaKIOH TeMe AUCIH-
IUIMHBIL, B JOpMe OOIIEro TecTa B JICHh AK3aMEHA, BOIIPOCHI KOTOPOTO OXBATHIBAIOT BCE TEMBI JTUC-
IUIUIMHBI WIA TI0 KJIAaCCHYECKOH (pOpME ¢ HCIIOJIb30BaHUEM ASK3aMEHAIIMOHHBIX OmieTroB. dopma
MIPOBEICHUS IPOMEKYTOYHOMN aTTECTAIINK OOBSBISICTCS TIPEMOAaBaTeNIeM B MIEPBbIA MECSI] CEMeCT-
pa. OlieHKa B TIEPBOM Cllydae BBICTABIISIETCS Kak cpenHeapudmeTnyeckas OleHKa, BO BTOPOM
cly4dae Mo pe3ysibTaTaM TECTa U B TPEThEM — IO pe3yJibTaTaM 3HAHHUM IPU OTBETE HAa BOIPOCHI
ounera. [Ipu BbICTaBIEHUU OLIEHKH IMPETNOJaBaTeNlb MOXKET YUUTHIBATh CBOEBPEMEHHOCTh U Ka-
YECTBO 3aIIUTHI JTAOOPATOPHBIX PabOT W BBHIMOJHEHHUS 3aJaHUN MO MPAKTHYECKUM 3aHSATHSIM.
CTyneHT He OMyCKaeTcsl K 9K3aMeHYy €ClIi Ha Ha4allo CeCCUU Y HEero MMeeTcs XOTs Obl OHa 3a-
JIOJIKEHHOCTBH 110 J1a00paTOpHBIM padboTam.
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