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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CriocoGeH uCIoIb30BaTh MOJIOKEHHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAYK U
MaTEMATHKH JIJIsl PEIICHHUsI 3a/1a4 HH)KCHEPHOU JESITeTbHOCTH, CBA3aHHBIX C pa3padOTKON U
MPOEKTUPOBAHUEM PATUOTEXHUUECKUX YCTPOUCTB
NJI-3 [Tpumensier oOenHKeHEPHBIE 3HAHNS B MHXKEHEPHOH JIEATEIIbHOCTH JUIsl aHAIIN3a U
MPOEKTUPOBAHUSA PAIUOIIEKTPOHHBIX YCTPOUCTB U CUCTEM

2. OIIK-2 CniocobeH caMoCTOSATENbHO IPOBOAUTD IKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHMS U

UCIIOJIb30BATh OCHOBHBIE TPUEMBI 00Pa0OTKH U TPE/ICTABICHUS MOTyYSHHBIX JaHHBIX
NJI-3 O6pabaTeiBaeT 1 MPEACTABISET MOTyYSHHBIE SKCIIEPUMEHTAIbHBIC TAHHBIE JUTS
HOJTy4eHHs 00OCHOBAHHBIX BHIBOJIOB

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€eMOCTH:

Popma peanusanuu: 3aniuTa 3a1aHus
1. 3amuTa pacuetrnoro 3aganus (Pacuetno-rpaduyeckas pabora)
2. JIaboparopHas padota Nel «Cuctema cnexxeHus 3a 3aepxkkoi curtanay (JlabopatopHas
pabora)
3. JJabopaTtopHas pabota Ne2 «¥YrioBoil tuckpumunaTtop» (JIabopatopHnas padora)
4. JIaboparopHas pabota Ne3 «HenuHeitHble pexXUMbI paOOTHI CUCTEMBI CIIEKEHUS 32
yactotoi» (JIaboparopnas padoTta)
5. JJaboparopHast pabota Ne4 «HenuHeliHast AUCKpeTHAs cUcTEMa CIIeXeHHs 3a (hazoii»
(JTaboparopnas paboTa)

BPC aucuuniavHbl

7 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHH TEKYUIEr0 KOHTPOJS YCIEBAaeMOCTH IO

AUCHUILINHE:

KM-1 JlaGoparopnas padota Nel «Cuctema ciexxeHus 3a 3aiepKKoi curHaiiay (Jlaboparoprast
paborta)

KM-2 JlabopaTtopHas padora Ne2 «YrioBoii quckpumuHaTtopy (Jlaboparopras padora)

KM-3 JlaGopaTtopHas pabora Ne3 «HenuHeiHbIe peKUMBI paOOTHI CUCTEMBI CIIEKEHHS 3a YaCTOTON
(JTaboparopnas paboTa)

KM-4 JlaGopaTtopHas pabota Ned «HenuHeitHast TUCKpETHAs cUCTEMA CIIeXKEHHs 3a Ga3oii»
(JTaboparopnas pabota)

KM-5 3amura pacuerHoro 3ananus (PacuetHo-rpaduyeckas pabora)

Bujx npomexyTo4HOI aTTecTaliMu — JK3aMeEH.



Beca KOHTpOIbHBIX MeponIpusATHil, %o
Pas e THCIHILTHHEI Wunekc KM- | KM- | KM- | KM- | KM-

KM: 1 2 3 4 5
Cpoxk KM: 4 8 12 14 15

[TpuHIIUTIBI TOCTPOCHUS CUCTEM PaTiOaBTOMATHKH.

JuckpuMuHATOPHI cneAsmux cucreM. OnepaTopHbie

KO2(PUITMEHTHI Tepeaul CHCTEM

[IpuHIUITBI TOCTPOCHUS CUCTEM PaIUu0aBTOMATHKH.

JluckpuMHHATOPHI cheAsmux cucreM. OnepaTopHbie +

KOd(UITMEHTHI IEpeIauH CUCTEM

AHanu3 TMHEMHBIX CUCTEM paaunoaBToMaTthku. HennHelnbie

CHUCTEMBbI paJIM0aBTOMATUKH U UX JIMHEApU3aIus

AHanu3 TMHENMHBIX CUCTEM paaunoaBToMaTthku. HenvHelinbie + + +

CHCTEMBbI paJIMOaBTOMATUKH U UX JIMHEApU3aIus

[{udpoBbie CUCTEMBI PaIUOABTOMATHKY U UX aHAIIA3

[{udpoBbie cCUCTEMBI PaIUOABTOMATHKY U UX aHAIIA3 +

OnrtumaneHas Guibtpanus, uibTpel Kanmana

OnrtumaneHas Guibtpanus, uibtpel Kanmana + +

Bec KM: | 15 15 15 15 40




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-1 N-3orik-1 [Ipumensier | YmeTs: KM-1 Jlabopatopnas pabora Nel «Cucrema ciexxeHus 3a 3a7ep>KKoM
0OIIeNH)KEHEePHBIC 3HAHUS B | IPOBOJIUTH aHAIU3 cur"aiay» (JIaboparopnas padora)
WHKEHEPHOU JEeATEIbHOCTH | YCTOMYUBOCTH, KM-2 Jlaboparopnast padota Ne2 «YTia0Bol JUCKPUMHHATOP
JUTS aHajan3a U | IETEPMUHUPOBAHHBIX U (JTaboparopnas paboTa)
IIPOEKTUPOBAHUS CIIy4alHBIX IIPOLIECCOB B KM-3 Jlaboparopnast padota Ne3 «HenuHelHble pexxuMbl pabOThI CHCTEMBI
PaZrOdIIEKTPOHHBIX HEMPEPHIBHBIX U ciexeHus 3a yactotoi» (Jlaboparopnas padora)
YCTPOMCTB U CUCTEM JIUCKPETHBIX CUCTEMAX KM-4 JlabopatopHnas pabota Ned «HenuneliHas quckpeTHas cuctrema
ABTOMAaTHYECKOTO cnexxenus 3a azoit» (JlaboparopHas padota)
yIpaBICHUS
MIPOBOJUTH UCCIIETOBAHUS
XapaKTEPUCTHK CUCTEM
ABTOMATHUYECKOTO
yIpaBlIeHUs
MIPUMEHSTh METO/IbI aHATTN3a
Y CUHTE3a JINHEHUHBIX U
HEJTMHEWHBIX, HEMPEPHIBHBIX
Y JUCKPETHBIX CUCTEM
pao0aBTOMATUKHI
OIlK-2 NJI-3onk-2 OOpabaTteiBaeT U | YMETh: KM-4 JlaGoparoprast padota Ne4 «HenuHelHass TUCKpPETHAS cHCcTEMa

MPEJICTaBISIeT TOTy4YeHHBIS
IKCIIEPUMEHTAIILHBIC
JMaHHBIE JUIS  TOJTYYCHHUS
000CHOBAHHBIX BLIBOJIOB

oOpabatbIBaTh U
MPEICTABIATh JAHHBIE 110
pe3ynbTaram
IKCTIIEPUMEHTAIEHOTO
UCCIIEIOBAaHHS CHCTEM
ABTOMATHYECKOT'O

crexenus 3a ¢asoi» (JlaboparopHas padota)
KM-5 3ammra pacuyernoro 3aganus (PacueTHo-rpadudeckas padbora)




| YIPABJICHUS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. JlabopaTopnasi padora Nel «Cucrema ciie:keHus 3a 3a/1ep:KKOil CHTHAJIA»

®opMbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBegeHMsI KOHTPOJIBbHOro Meponpusitusi: 1. BpINOIHUTE  JOMaLIHIOKO
MOJFOTOBKY, B KOTOPOW TpeOyeTcsl BBHIMOJIHUTH U 3aHECTH B OTYET CIEIYIOIIee: O3HAKOMHUTHCS C
ONMCAHUEM JAHHON pabOThl U C PEKOMEHJYEMOM JINTEPATypoOil; s TPEX THUIIOB BO3JEHCTBUI
(cTyneHuaTtoe, JIMHEWHOE W KBaJIpPaTUYHOE) PAaCCUUTATh OIIMOKY CJIEKEHHS B YCTaHOBUBIIEMCS
pexxume Ui 3-X TUIIOB (PUIIBTPOB; OIICHUTH MX MOPSIOK acTaTH3Ma; pe3yabTaThl CBECTH B TAOIUILY;
IpPOAyMaTh METOAMKU DSKCIHEPUMEHTANBHOrO OIpeAeTeHUsl MapamMeTpoB anb(da, Oera, ramma;
MOATOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIE BOMPOCH! 2. ODopMUTH OTYET 0 mpoieIanHoi padote 3.
[TpoiiTu ompoc Mo oT4eTy O mpojenanHoil padore 4. [IpoiTi ompoc Mo KOHTPOIBHBIM BOIIPOCAM
npernoaaBaress.

KpaTkoe conep:kanue 3a1aHusi:

1. [nsa npoBepeHuAa aKcnepnmeHTa TpebyeTca cneaytollee o060pya0BaHNE: aHTEHHA HA NOABUMKHOM
00bEKTE, AiBa CBEPXLUMPOKONOOCHbIX pagnomMmoayna, noasukHaa nnatpopma, MK co cneymanbHbiMm
nHTepdericom. OguH M3 moaynen umeet PUKCMPOBAHHOE NONOXKEHNE U UMUTUPYET
npuémonepeaaTumnk, a 4pyron, cBO604HO NepemeLLaOLLMNIACA B MPOCTPAHCTBE, — LLe/Ib, OT KOTOPOM
«oTpaxaerca» curHan (puc.1):

«OTpaeHHAR)

PaaHOBOIHA
Hens Himepurens
= D e [
=
R(t)#const #
1.
2.

PucyHok 1. K onncaHuio nabopaTopHO YCTaHOBKM

[TporpaMMHasi MoJiedb CUCTEMBI CIEKEHUS (pHC. 2) TO3BOJIET B PEabHOM BpEMEHU
Ha0JII01aTh MPOLIECCH B BBIOPAaHHON TOUKE CUCTEMbI OJHOBPEMEHHO JIJIsl TPEX TUIIOB (PUIIBTPOB
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Pucynox 2. MaTepdeiic mporpaMMHON MOJEITH CHCTEMBI CICKCHUS




Ha nanenu «Ilapamerpsl cuctemMbl» MPOU3BOAUTCS BBOJ OCHOBHBIX IIAPAMETPOB CUCTEMBI,
BIUSIONIMX Ha €€ pekuM padoThl. [Ipu 3TOM N3MEHEHHE MapaMeTPOB MOXKET MMPOUCXOTUTH BO
BpeMsl CheMa NoKa3aHui ¢ u3MepuTes (B pealbHOM BpeMeHH). Takum 006pa3oM, BO3MOKHO
HaOJII0/ICHUE N3MEHEHHS PEeaKIIuu CUCTEMbI Ha BXOHOE Bo3aeiicTBue (BB) npu Bapuanum eé
[apaMeTpoB

1. 1. ColMUTUPYiiTE UMUTaALMIO BO3AENCTBME-CKAuoK A(t) = a - 1(t) (anA Bcex BapMaHTOB Noao0bpaHHbIX
napameTpos). UMUTaLMA CKauKa NPOU3BOAUTCA PE3KUM NnepemellieHnem (pykamu) noaBu»KHOM Lenu
M3 O4HOW TOYKN B APYryIo

2. Ha nuuesoii manenu “Tlapametpsl cuctemsr” Ha skpane [1K co crenmansabiM 110 BeiOepute
tun Guibtp? Ounbtp Nel (Tabimma 1)

3. IlpoBenute KommbIOTepHOE MoAenpoBanue B cpene MATLAB, coxpanute (aiiisl ¢
XapakTepHbIMU TpaukamMy (OLEeHKH MH()OPMATUBHOI'O MPOLIEcca U Mpoliecca Ha BBIXOE
JUCKPUMHUHATOPA)

4. IlpoBepsbTe, ABIAETCS JIU CUCTEMA YCTOWYMBOM MPHU BBIOPAHHBIX TapaMEeTpax CUCTEMBI

5. Ecnu cuctema He sBJsIeTCsl yCTOWYUBOM, TO MepeiinTe K BbIOOPY MapaMeTpOB CUCTEMBI U
HOBTOPUTE KOMIIBIOTEPHOE MOJEIUPOBAHUE 10 TEX 10Pa, I0Ka HE J0ObETEeCh YCTONUNBOTO
pexuMa paboThl CUCTEMBI

A
6. [1o rpaduxam onieHuTe @ (Bpems, 3a KOTOpOe ObLIAa PE3KO MEePEIBUHYTA 1IEh)
7. ConoctaBbTe U3MEPEHHS C pe3ylbTaTaMH pacuéra B JOMAIIHEel moaroroske. Crenaiitre

BBIBO/IbI
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8. [ToBTOpHTE BCE M3MEPEHHUS U TIOCTPOCHUS JIJIsl TMHEWHOTO BXOJHOTO Bo3neicTBusg A(t) = f§ -
t mo myHkTam 2-7. IMuTanus JMHEHHOTO BO3ICHCTBUS TPOU3BOIUTCS PAaBHOMEPHBIM
nepemMenieHreM (pyKamu) TOABMKHOM eI B CTOPOHY OT HEMOIBMYKHOTO MPHEMOTIepeIaTInKa
(MM 110 HANPABJICHUIO K HEMY)

9. IloBTOpHUTE BCE M3MEPEHHSI U TIOCTPOCHUS IS KBJIPATHYHOTO BXOIHOTO

Bo3eiicTBuA A(t) = y - t? mo myHkTaM 2-7. J{JIsl MMHTAIUK KBAJPATUYHOTO BO3/ICHCTBHS B
cocTaBe Ja00paTOPHOIO CTEH1a MPEAYCMOTPEHA HAKJIIOHHAS TUNIOCKOCTh C HANPaBJISIOIIUMHE, IO
KOTOPOW CBOOOJIHO CKATHIBAETCS «TEJIEKKA» C 3aKPETUICHHOW Ha Hel 1enbio. [Ipu aTom
HETOJIBIKHBINA MPUEMOTIEpEIaTUMK YCTAHABIMBACTCS HA BEPXHEM KOHIIE HAKJIOHHOMN
TUTOCKOCTH

10. [ToAroToBBTE OTYET O BBHIMOJIHEHUU PAOOTHI.

KoHTpoJibHbIe BONIpochl/3ajaHuA:



3aruTaHupOBaHHBIE  pe3yibTaThl | Bormpockl/3aganus a1 MPOBEPKU
00y4YeHUs 10 TUCITUTINHE
VYMeThb: MPUMEHATh  METOMBI 1.JIi1g cucTeMsbl CiexeHus 3a 3aEP>KKOM CUrHalia

aHaJin3a U CHUHTE3a JUHEUHBIX U

BBIBCAUTC U I/I306pa3I/IT€ 3aKOHBI UIBMCHCHMU ITPOLICCCAa Ha

HEJIMHEHHBIX, HENpPEephIBHBIX U BBIXOJI€ TMCKPUMUHATOPA AJIS Cllydasi, KOrjia Ha BXOJe
JUCKPETHBIX CUCTEM JIEHCTBYET CTyIeHYaToe Bo3aencTeue. Menonp3ylite
pamoaBTOMATUKU

. K
onepaTtopHbIid K03 duireHT nepeaad Guabtpa Ne2: ?”.

Pexomenyercst NCIONb30BaTh PaCIIMPEHHBIC TAOIUIIBI
npeodpa3zoBanuii Jlannaca

2.JIJ1st cUCTEMBI CIIEXKEHUS 3a 3a7CPIKKON

CUTHAJIa BBIBEJIUTE M U300PA3UTE 3aKOHBI N3MEHEHUS
nponecca Ha Beixoje @HY miist cityyas cryneH4aroro
BO3zeHcTBUS. Vcnomnb3yiiTe onepaTopHblil KO3 HUIIHEHT

Ky
nepenad punbTpa Ne2: > Pexomenayercs ucnoiab30BaTh

pacimpeHHbIe Ta0IHIBI peodpa3zoBanuii Jlammaca
3.J1ns cucTeMbl CIEXEHUs 3a 3a/IepKKOI curHasna
BBIBEIUTE U N300pa3uTe 3aKOHbl N3MEHEHUs IIpoliecca Ha
BBIXO/JI€ TUCKPUMHUHATOPA AJIS Cllydasi TMHEHHOro
BO3AeHcTBUS. Vcnomnp3yiiTe onepaTopHbli KO3 HUITHEHT

Ky
nepenad punpTpa Ne2: g PexoMeHnyercst HCOIB30BaTh

pacimpeHHbIe Ta0IHIBl peodpa3zoBanuii Jlamnaca

4 J11s1 cucteMbl CIEKEHUS 3a 3aJICPKKOU CUTHAJIA
BBIBEJIUTE U U300pa3uTe 3aKOHBI N3MEHEHUS IIpoliecca Ha
Bbixosie ®HY 11 citydast TMHEHHOTO BO3JEHCTBUA.
Hcnonp3yiiTe onepaTopHbIi KOAPGHUIMEHT Ieperadn

Ky
¢mibTpa Ne2: p PexoMenayeTcs uCnonabp30BaTh

pacuipeHHble TabauIbl npeodpa3oBanmii Jlanmaca

Onucanue MIKAJbI OLEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evinonnenuss 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyI0BIeTBOPUTEILHO" BBICTABIISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-2. JIabopaTopHasi pabora Ne2 «¥Yr/10BOM JUCKPUMUHATOP»

®opmbl peau3anum: 3anIuTa 3a1aHus




Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mnpoBegeHMsI KOHTPOJIBbHOro Meponpusitusi: 1. BpINOIHUTE JOMalIHIOKO
MOJTOTOBKY, B KOTOPOH TpeOyeTcsl BBHIMOJHUTH U 3aHECTH B OTYET CIIEAYIOIIee: 03HAKOMHUTHCS C
ONMCAHNUEM JaHHOM pabOThI U C PEKOMEHIYEMOM JIUTEPaTypOii; IToJjlarasi MCTHHHOE HallpaBJIEHUE Ha
LI€JIb, €T0 OLEHKY B YIJIOBOM M3MEPUTEJIE U ONOPHYIO OLIEHKY YIJIOBOIO HANpPAaBIICHUS, IOCTPOUTE
YeThIpE JUCKPUMHUHAIIMOHHBIE XapaKTEPUCTUKU YIJIOBOIO JUCKPUMHUHATOpA Ul COYETAHUS
Clly4aeB OJIM3KOTO U Jaj€KOro pacroiOkKEeHHs LEeIH OTHOCHTENbHO aHTEeHHOW pPEemIETKH, a TaKkKe
JUI CiTydaeB Mayioi 6a3el W Oonbliol 0as3bl (Bcero yersipe coderanust). Ilpum moctpoennn Bcex
YETBIPEX JAUCKPUMHUHALMOHHBIX XapaKTEPUCTHK AOJKHO BBIINOIHATHCSA YCIOBHE: «I€Jb» JOJDKHA
KakK OBl «00JIeTaTh» aHTEHHYIO PEIIETKY Ha (PUKCUPOBAHHOM PACCTOSHUM; IIOATOTOBUTHCSA K OTBETY
Ha KOHTPOJIbHBIE BONPOCHI 2. OhopMuTh 0TUET 0 TIpoaenaHHou padote 3. [IpoiiTu onpoc 1o oTyeTy
0 npojienanHoi padore 4. [TpoiiTu orpoc Mo KOHTPOIHHBIM BOTIPOCAM MPETOIABATEISI.

Kpartkoe cogep:xxanue 3aganus:
JlaboparopHoe 3aaHNe 3aKJII0YAETCs B SKCIIEPUMEHTAIbHOM U3MEPEHHUU
JUCKPUMHMHALIMOHHON XapaKTEPUCTUKHU YIII0BOTO JUCKPUMUHATOPA B YETBIPEX CIIydasiX.
N3mepurtenbHas yctaHoBKa (puc. 1) COCTOUT M3 TpeX CBEPXIIUPOKOMOIOCHBIX PAIUOMOIYIICH
u komnbioTepa. Moaynu Nel u Ne2 HacTpoeHbI Ha peXUM U3MEPEHUS U 00pa3yl0T aHTEHHYIO
pemeTKy. DIeMEHThl AHTCHHOU PEIIETKY MTOMEIIAIOTCS Ha TOBOPOTHBIN cToj1. PaccTosiHne
Mexay MoaynsiMu Nel u No2, 6a3a peméTky, MOKHO YCTaHABIMBATh HA BPEMs IIPOBEICHUS
JKCIIEPUMEHTAa IPOU3BOJIBLHO (He MeHee 25 cMm). Mopayinb Ne3, 11e11b, HACTPOEH Ha PEXUM
n3iydeHus. OH NOMeIaeTcs Ha HEKOTOPOM YAAJICHUH OT LEHTPAa AaHTEHHOW PEIIETKH,
oOpazoBanHoi MoayssiMU Nel u Ne2. Moaynb Nel noaxio4eH K KOMIbIOTEPY JUIs ITepeiauu
M3MEPEHUI B IPOrPaMMHbBIA MOAYJIb.

«OTpakeHHAA»

PanHoBOIHA )
Llemn 3mepurens Nel

I;I I:] USB
R;(t)#const E.gﬂ

L(t)=const

11K

«OTpaxeHHaD»
PaHOBOIIHA

Rs(t)#const

I3mepurens Ne2

Pucynoxk 1. K onucanuto na6oparopHoit ycranoBku: I1K - mepcoHanbHbIi KOMIIBIOTED
B xoMnbIOTEpHOM MOYJIE€ PaCCUNTHIBAETCS Pa3HOCTh OLEHOK (ha3 1 e€ mepecuéT B OLIEHKY
yriaoBoro HampasiieHus. Ha pucynke 2 npejcrasieH uHTepdeiic mporpaMMHOT0 MOIYJIS

o @ ~
Crapt C'ron:

CraThcTUYeckue xapakTepuUcTUKW Bt.lgopﬁa1 0 BenuunHa Gass!
MO 6.7714 x

cko 67396 Pacust | x2= 100 L= 400/ mm

paduk
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Pucynox 2. UaTepdeiic mporpaMMHOTO MOTYJIS
[TporpaMMHBIi MOAYJIb MO3BOJISIET B pealbHOM BPEeMEHH Ha0I101aTh OLleHKY yriia 0. [Ipu
Ha)xxaTuu Ha KHOMIKKU «CtapT» 1 «CTOI» NPOUCXOIUT, COOTBETCTBEHHO, HAYAJIO U
MIpEeKpaIeHNue CUUTHIBaHUS OLIEHOK (pa3 ¢ m3ameputeneit Nel u Ne2 ¢ mocnemyrormeit
00paboTKOI NaHHBIX U rpaduuecKUM BBHIBOJIOM OlleHKH yria. Ha manenu «BennunHa 6a3b»
3agaetcs 0aza pemérku L. Ha nanenu «CratucTuueckue XapaKTepUCTUKID BBIBOJSTCS
3HaueHUs: MmaTemaTudeckoro oxkunanus (MO) u cpennexBaaparuueckoro orkiaonenus (CKO)
peanuzanuu. Knonka «I'paduk» co3zngaer okHo «I'paduk» ¢ JaHHBIMU BbIOpaHHOTO rpaduka u
pacmpeHHbIM (QYHKITHOHATIOM PaboThI ¢ rpaduKkaMu
CopepxaHuie SKCIIEPUMEHTOB OTpakeHo B Tabmuie 1

Tabnuya 1

ba3a aHTeHHO pe€TKU , M
0.25...0.3 0.5..0.6

CozeprkaHue SKCIIEPUMEHTOB

1...1.5 | akcnepumenm 1 | saxcnepumenm 2
4...6 | sxcnepumenm 3 | oxcnepumenm 4

Paccrostnue o uenu , M

[TopsiioK BBINOTHEHUS SKCIIEpUMEHTa 1:

1. YcTaHoBUTE AJIEMEHThI aHTEHHOU peléTku (paguomonynu Nel u Ne2) na
HIOBOPOTHOM CTOJIE Ha paccTossHuu L™, BRIOpaHHOM B JIOMAIlIHEH MOr0TOBKE, MAKCUMAJIbHO
TOYHO

2. VCTaHOBHTE LENb Ha PaccTOSHUH A3 O™, BLIGPaHHOM B IOMAIIHEH TTOrOTOBKE
3. IToBepHHTE aHTEHHYIO PELIETKY Ha TIOBOPOTHOM CTOJIE TaK, YTOOBI 11€JIb OKa3ajiach
Ha HOpMaJId K 0a3e pemeTKy, yCTaHOBUTE HYJIb IOBOPOTHOTO CTOJIA B TOM TOJIO0KECHUU

4. IToBopaumBaiiTe MOBOPOTHBIM CTON € m1arom 5..10 rpagycoB u A KaKaoro

MOJIO’KEHUS U3MEPBTE OLIEHKY YIJIa, MOJIyYaeMyl0 YCPEJHEHHEM HECKOIbKUX U3MEPEHNUH, a
takxe CKO n3mepenuii. PesynbraTsl n3MepeHuil 3anocure B Tabnuity 2

Tabnuya 2.

A A
L,m|c,m|b,M| 0, rpan M[G] 0[9]

S. [Toctpoiite IX 1 payKTyallmoHHYIO XapaKTEPUCTUKY
6. IToBTOpPUTE M3MEpPEHUS 1O I.II. 1-5 U1t SKCTIEpUMEHTOB 2, 3 1 4
7. ConocraBbTe AUCKPUMHHALMOHHBIE XapakTepucTuku (X)), paccuuTaHHbIE B

JOMalHel noAaroToske, ¢ X, moydeHHbIMH SKCIIEpUMEHTANIBHO. ClienaiTe BEIBOIBI O
BIIMSTHUM ITapaMETPOB dKCIEpUMeEHTa (0a3bl aHTEHHOM pelIETKH, pacCTOSHUS 10 1IeJIN) Ha
TOYHOCTB OLIEHKH YIJIOBOI'O HAIIPABJICHUS

A
IIpumeyanue. TOUHOCTH OLIEHKH YIJIOBOTO HampasieHuss M [9] Ha HETIOJABWKHYIO L1€JIb

BO3pPACTaCT C YBCINMYCHUEM JJIMTCIBHOCTHU ICPUOJa YCPCAHCHUA I[X
11



KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aryaHupOBaHHbIE pe3yabTathl | Borpocsl/3ananus a1 IpoBepKu

00y4YeHHMsI 10 JUCLUIUIMHE

YMers: IIPOBOJIUTH aHanu3 1.ITosicHuTE C1IOCOO OLIEHKHU YIIIOBOI'O HAIIPABIICHUS
YCTOMYMBOCTH, ICTEPMUHUPOBAHHBIX WU C TIOMOILBIO AHTEHHOM PEIIETKH

CIIy4alHBIX IIPOLIECCOB B HENPEPBIBHBIX 2.Kakue BO3MOXHBI OIIEHKH YTJIOBOTO HAIPABICHUS
u JUCKPETHBIX CUCTEMAX Ha UCTOYHMK CUI'HAJIA, €CJIM Pa3HOCTh (a3
ABTOMAaTUYECKOI'O YIIPABJICHUS paauocurHaia, IpUHUMAaeMOro Ha IIEpBOM U

BTOPOM 3JICMCHTAX aHTCHHON PEHIETKH,
cocrapysier Ag = 22,5°, a 6a3a anTenHoi
pemérku L = 31, rae A — nyiMHa BOJTHBI
3.ITosicHuTE CXeMy YIJIOBOTO JMCKPHUMHHATOPA,
paccMaTpuBaeMoro B pabore

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJTH BBITIOJIHEHO MPSHMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-3. JlabopaTopnas pa6ora Ne3 «HesmHeiiHble pe:kMMbI paG0oThl CHCTEMbI
CJIe’KeHHs 32 YaCTOTOI»

®opmbl peaju3anum: 3anIUTa 3aJaHUs

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHMsT KOHTPOJIBLHOro Meponpusitusi: 1. BpINOIHUTE  JOMaNIHIONO
MOJIFOTOBKY, B KOTOPOM TpeOyeTcsl BBIMOIHUTD U 3aHECTU B OTUET CJENYIOLIee: U3YYUTh ONKCAaHUE
monenn CCY, ucmonb3yeMoil B pabore; M3ydyuTh MO y4eOHUKY [2] win [3] METOOUKY OIICHKHU
MOJIOCHl  3a-XBaTa M TMOJOCHI yAep)KaHUA NyTEM TIpadUyecKoro pelieHus HEeIMHEWHOTo
TuddepeHIMaIbHOro ypaBHeHUs. BKIIOUUTh MaTepualibl B IMOJTOTOBKY; MPOJYMaTh METOJIUKY
HKCIIEPUMEHTAJIbHOW OLEHKHM TOJOChl 3a-XBaTa W IOJIOCHI yJep)KaHUs: TpeOyeMmble BXOIHbIE
BO3/ICICTBUS, IPU3HAKU 3aXBaTa U CpbIBa. BKIIOUNTH MaTepuabl B OATOTOBKY; ITOATOTOBUTHCS K
OTBETY Ha KOHTPOJIbHBIE BONPOCH! 2. OPOopMHUTH OTUET 0 npojaeraaHHoi padote 3. [Ipoiitu onpoc no
0TYeTy 0 npojenanHoi padote 4. [IpoiTH onpoc Mo KOHTPOJIBHBIM BOIIPOCAM MPETo1aBaTesl.

KpaTkoe cogep:kanue 3a1aHus:
Llenp mabopaTtopHO pabOTHL: 3aKII0YAETCSl B U3yYEHUH 0COOEHHOCTEH 3aXxBaTa U CpbIBa
CJIe)KEHUS B HEJIMHEHHOM JUCKPETHOM CHCTEME CIIEKEHHS 3a 4acTOTOH (cM. puc.l)
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B manHoii paboTe HEMTUHEWHBIN PEKUM CIICSIICH CUCTEMBI PAIHOABTOMATHKH UCCIIEYeTCs Ha
npuMepe CTpyKTypHoi Mmozenu nuckpetnord CCY (cM. puc.2)

AP

DHIIETP
0 nopsazaka

71T t Q -1
3amepxka
Ha TaKT

Pucynok 2. CtpykTypHas cxema HelnuHeHou auckperHoit CCY

CCY ucnonb3yroTcs B HaBUTalmoHHOM arnmapatype norpedureneit cuctem ['JIOHACC u GPS,
a TaK)Ke B PaIMOJIOKAIIMU U B THIPOAKYCTUKE (B TOM YHCIIE, B MEIUIIUHCKUX TPUOOpax
IH/IaFHOCTI/IKI/I) JJIs1 OLICHKH I[OHJICpOBCKOfI qaCTOTHI, I1O KOTOpOI\/JI, B 4aCTHOCTH, OLICHHUBACTCs

BCKTOP CKOPOCTH.

B naboparopHoii paboTe OIICHHBAIOTCS MOJI0Ca 3aXBaTa U moJioca yaepkanus cuctembl CCY. B
JIOMAIITHEHN MOJATrOTOBKE MOJIO0CHI OIIEHUBAIOTCS aHAIMTUYECKH, a B IIPOLIECCE BBHIMOJIHEHUS
pa6OTI)I — C IOMOIIbIO UMHUTATMOHHOI'O MOJACIIMPOBAHUS.

JIaGopaTopHO€ 3ajaHKe 3aKII0YAETCS B CIETYIOLIEM:

1. [MocTpouTts 3aBuCcUMOCTS {2({2.) — paCCTPORKH OT OTKIOHEHHS {2 JJIs IBYX
3HaUEHUHN KPYTU3HBI PEryJIMPOBOYHON XapaKTEPUCTUKU MMYTEM rpapuuecKoro pemeHus
HelmHeHoro tuddepeHansHoro ypapHeHus. OLeHUTb MM0JIOCH 3aXBaTa U yepKaHUs

2. IToctpouTts 3aBUcUMOCTS (2({2.) — pacCTpOHKN OT OTKIOHEHHUS {2, AJs IBYX
3HAYECHUI KPYTU3HBI PETYIMPOBOYHON XapaKTEPUCTUKH IIyTEM UMHUTALIMOHHOTO
moaenupoBanust CCY npu pa3auyuHbIX OTHOIIEHUSX CUTHAN/ITyM. OLIEHUTD MOJIOCHI 3aXBaTa U

yIepKaHUs

3. ConocTaBuTh PE3YIbTAThI U CACIATH BHIBOJBI

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

BaHJIaHI/IpOBaHHI)Ie PE3YyIbTAaThl 06yquI/1;1 o
JUCIHHMITIIMHE

Bomnpocsl/3aganus s IpoBepKU

YMeTb: IpPOBOIUTH AaHAIM3  YCTOMYUBOCTH,
JIETEPMUHUPOBAHHBIX U CIIyYalHBIX IMPOLIECCOB
B HENPEPBIBHBIX M JUCKPETHBIX CHUCTEMax
ABTOMAaTHUYECKOIO YIIPABJICHUS

1.ITosicHuTe mpuHIMI pabOTHl YAaCTOTHOTO
JTUCKPUMHUHATOPA, UCIIOIB3YEMOro B paboTe
2.B ueM 3aKIItoyaeTCsi METOAMKA
ONpeENeHUs MOJIOC 3aXBaTa U yAEepHKAHUS
IIyTEM pEeLIEHUs HETMHEHHOT O
nuddepeHIaIbHOTO YpaBHEHUSA?

3.B uem 3akiroyaeTcss METOAMKA
SKCIIEPUMEHTAIBHOTO OIIPEIETIEHUS MTOJI0C
3axBara M yAepKaHus’?

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTEIILHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. JlabopaTopnasi padora Ned4 «HesmuHeiiHasi 7MCKPeTHAsI CHCTEMA CJIesKeHUs 3a
hazoi»

®opmbl peaju3anum: 3anIuTa 3a1aHus

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koutposabHoro meponpusitusi B BPC: 15

IIpouenypa mnpoBegeHMsI KOHTPOJIBbHOro Meponpusitusi: 1. BpINOIHUTE JOMaLIHIOKO
MOJATOTOBKY, B KOTOPOH TpeOyeTcsl BBINOJHUTH U 3aHECTH B OTYET CIEAyIoIlee: MpOYUTanTe
MIOJIHOCTBIO TEKCT 3TOT0 ONMCAHMS U JIEKLUUH, MMOCBSIICHHBIX AUCKPETHBIM CHUCTEMaM; 3apucyuTe
GyHKIIMOHAIBHYI0O U CTPYKTypHYI0 cxembl CC®, xotopeie Bam Hamo peanus3oBath BO BpeMs
BBITIOJIHEHHS JTAOOpaTOpHOW pabOThl, HAWIWTE MEPeNaTOuHyI0 (QYHKIUIO OT (a3bl BXOJHOTO
CUTHaJIa 10 OIIMOKH 1O (a3e U ¢ MOMOLIbIO Hee ONPEIeNINTE YCIOBHsI YCTOMUNBOCTU CHCTEMS! [ 1, c.
253]; mocTpoiiTe 00acTh 3HAYEHUH MTApaMETPOB CHCTEMBI, ITPH KOTOPHIX CUCTEMa YCTOHYMBA; IS
JAHHOTO pacueTa MOXHO CYHTATh (Da30BBIA NUCKPUMUHATOP JIMHEHHBIM MPH MaJbIX OLIMOKax
CleXeHHs 1o (ha3e; MOCTPOUTE KaYECTBEHHO T'paUKHU 3aBUCHMOCTH OIIMOKH CIICKEHUS CHUCTEMBI
OT BpPEMEHU JIs ABYX THUIIOB BXOAHBIX BO3JEHCTBUM: MOCTOSHHOTO M JIMHEHMHOIO B OTCYTCTBUU
IIyMa MpUEMHHUKA; MPOBEINUTE COIMOCTABIEHUE COOTBETCTBYIOLIUX I'Pa(HKOB; CleJIaiiTe BBHIBOJBI;
MOCTPOITE KaueCTBEHHO Ipa)UKH 3aBUCUMOCTH OLIMOKH CIIEKEHHS CHCTEMBl OT BPEMEHHU IpHU
Pa3IUYHBIX 3HAYEHUSX OTHOLIEHWS] CUTHAJ /IIyM NpPHU HAJIMYUU IlIyMa NPUEMHUKA; MPOBEIUTE
COIIOCTABJIEHHE COOTBETCTBYIOIINX I'paMKOB; C/AETalTe BBIBOJbI; paCCUMTANTE OMIMOKH CIIEKEHUS
3a (a30il B yCTAaHOBMBIIEMCS PEXHUME JUISl JBYX THUIIOB BXOJHBIX BO3JEHCTBHUI: MOCTOSHHOIO U
JUHEHHOTO B OTCYTCTBUM LIyMa npueMHuKa 2. OpopMuTh 0TUET 0 mpoaenaanHoi padore 3. [poittn
OMpoC MO OT4YeTy O TmpojeraHHou pabote 4. I[lpoiiTh ompoc MO KOHTPOJIBHBIM BOIPOCAM
IpenoaaBaress.

Kpatkoe cogepxxanue 3agaHusi:
Llenp mabopaTtopHOi pabOTHI 3aKIII0YAETCS B U3yUEHUH MPOLIECCOB B HEIMHEHHOM cucteme
($a30B0i1 aBTONMOICTPONKH C pa3IuYHBIMU (Pa30BBIMH JUCKPUMHUHATOPAMHU, UCTIOJIb3YEMbIMU B
HaBUranuonHo# anmnaparype notpedureneit [ JIOHACC/GPS u B apyrux paguoTeXHUYECKUX
CUCTEMaXx, B TOM YHCJI€, B MEAUIIMHCKUX TMarHOCTUYECKUX pUbopax
B naGoparopHoii paboTe n3y4yaroTcst BOIPOCHI, CBA3aHHBIE C IPUHIIUIIOM Pa0OTHI JUCKPETHOH
HEJIMHEHHOU cucTembl cinekeHus 3a pazoit (CCD) pannocurnana ¢ moayssaueit ®M-2 (anri.
BPSK(1)), ¢ HaGmoieHNEeM U HCCIeI0OBaHUEM MPOLIECCOB, MPOUCXOAIINX B JAHHOW CUCTEME
3amaun paboTHI:

1. 1) M3yunTb TEOPETUYECKME BOMPOChHI, CBA3AHHbIE C MAaTEMATUHYECKMM ONUCAHUEM AUCKPETHbIX

He/IMHeNHbIX CMCTeM caexeHuna 3a das3oi curHana;
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2) U3y4YHUTh IPUMEHEHHE CUCTEM CIISKEHHUS 32 (Pa30ii, pabOTAIIUX 10 MOy TUPOBAHHOMY
curHairy ®M-2;

3) u3y4HuTh 0COOEHHOCTH PabOTHI CUCTEMBI CISKEHUS 3a (Pa3oii curHana;

4) IOHATH, KaK pabOTAIOT Pa3IMYHbIC TUITBI HEIMHEHHBIX (Pa30BBIX TUCKPUMHHATOPOB B
CIIE/ISAICH CUCTEME, UCTIONIB3YS JJISl TOTO MX TUCKPUMHUHAIIMOHHBIC XapaKTePUCTUKHY;

5) mpoaHanu3upOBaTh BO3JCHCTBUE AETEPMHUHUPOBAHHBIX ITPOIIECCOB HA AUCKPETHYIO
HEJIMHEWHYIO CHCTEMY CIIeKEeHHUs 3a (a3oif;

6) MpoaHaNM3UPOBATh BOSHUKHOBEHHE OLIMOOK CIIC)KEHHS B CHCTEME CIIeKEeHHUS 3a (a3oif

B nannoii nabopatopHoiil paboTe paccMaTpuBaeTcsl OJIHOCTbIO TUCKPETHAs CesIas
cucrema 3a (pa3oit curnana, B KOTOPOM AUCKPETU3AIUS BXOJAHOTO MPOIecca MPOUCXOINT 0
CPA, a Bce npouieccel B CPA — qucKkpeTHbIe

Ha puc. 1 npuBeaeHa cTpyKTypHas cXeMa HEJIMHEMHON TUCKPETHOM CUCTEMBI CIIEKEHUS 32
¢azoii. JlaHHas cxema oTpa)kaeT yIpoLIEHHOE MaTEMaTHUeCKOe ONUCcaHue (PyHKIIMOHAIBHBIX
y3JI0B, KOTOpBIE BXOAAT B (PYHKIMOHAIBHYIO CXEMY M HY)KHA JUISI aHAIUTHYECKOTO pacuéra
IIPOLIECCOB.

&(k)

0k} 5| Ao k)

I (Ap(k))

Figure 1 PucyHoK 1. CTpyKTypHasa cxema HeJIMHeWHo guckpeTtHoi CCY

JlaGopaTopHoe 3a/1aHue 3aKII0YAETCs B CIASAYIOMIEM (CM. pHC.2):

1. U3ydenue paboTsl (a30BOTO AUCKPUMHUHATOPA

PaccmarpuBaem pexxum padotsl Nel: JIX (moctpoenue X DJI)

JuckprMHHAIIMOHHAS] XapaKTePUCTUKA — 3TO 3aBUCHUMOCTh MaT€MAaTUYECKOTO OXKUIaHUS
BBIXOJHOTO TIporiecca (pazoBoro JUCKPUMHHATOPA OT paccTpouku (a3l Ag. st mocTpoeHus
ATOM XapaKTEPUCTUKH CHCTEMA CIIeKEHUS 3a Pa30i pa3MbIKaeTcs, U Ha BXOJ JUCKPUMHHATOPA
MOJIaeTCs CUTHAI C JIMHEWHO HapacTaromiei (azoi

KonudecTBO 0TCYETOB MOJIETUPOBAHUS JJI JAHHOTO PEKUMa paObOTHI JOCTATOYHO 3a/1aTh
paBHbM 1000

B xauectBe BapranToB @ /] MCnonb3yrOTCA NATh TUIOB JUCKPUMUHATOPOB:

O Nel: up, = —th(ly)Qp;

DI N2: up, = —sign(l,)Qp;

®J[ Ne3: uyy,

O Ned: uy, = — Q”/,p ;

®J NoS: uy,, = —Arctg(

Il

L
<
S
<

TlapaneTps cHETEMSI

coo
Tun woaenk Wym OHowseHme cius, ABTY

MocTomnHoe BE

Owmina 6 Hauane, 0
pas.

CuwGxa B Cepeamne [}
an

const 2

aipha 20

beta 20

gamma 20

Tun X 1

B339 BXOLMOTO CATKANA, 1PAA.
a7

a 0z 04 06 o8 1
Bpews, cex
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Pucynox 2. Uarepdeiic Mmoaenu cuctemsl ciaexxeHus 3a (pa3oi curaana

1.1. ITocTpouTh AMCKPUMUHALIMOHHBIE XapaKkTepucTukH (/[X) Bcex mepeyncieHHbIX BhIIIE
(azosbix muckpumunaropos (®JI), onpenenuts ux aneprypsi A, . 3anucars 3HaueHue B [pan]

u [rpan]. JuckpuMuHaIMOHHAs XapaKTEepUCTUKA B 1a00OpaTOpHOI paboTe CTpoUTCs MpH
BBIKJIFOUEHHOM BHYTPEHHEM IIIyM€ MTPUEMHHUKA

[Tpumeuanue: mmpuna aneptypbl X @/ — 310 3HaueHue (has3bl, KOTOPOE U3MEPSIETCS 110
nepBbIM MakcuMyMam /[X 1 BbIpakaeTcs B €IMHUIAX U3MEPEHUS: [pajl] win [rpaj]

1.2. ITocTpouTh HOPMHPOBAHHBIE TUCKPUMUHAIIMOHHBIC XapakTepuctuku (H/X) Bcex msatu
tunoB O/ npu BHIKIIIOYEHHOM BHYTPEHHEM IIIyMe MPUEMHHKA B PE3YJIbTATE JICJICHUS Ha
HOPMUPYIOLIUNA MHOXKHUTEID C LEJbIO MOJYyYEHNU €AMHUYHON KPYTHU3HBI TUCKPUMHUHAITMOHHON
XapaKTEPUCTUKU MPU MAKCHUMaJIbHOM YPOBHE HaBUTAILIMOHHOTO cUrHana. [[anHbie
HOPMUPYIOLIME MHOKHUTENIA MOCYUTAHbl U aBTOMAaTUYECKH 3aJaHbl B IpOrpaMMe
nabopaTopHOM PabOTHI

Crnenatb BBIBOJ O TOM, KaKO# ()a30BbIN JUCKPUMUHATOP 00Ja/1aeT HEKOTOPHIMU
3aTpyAHEHUSIMU, OCHOBBIBasiCh Ha Buje Bcex X paccMoTpeHHbix DJI. C uem 3T0 MOKET OBIThH
CBS3aHO?

1.3. UccnenoBath, Kak BIUSET U3MEHEHHE (YBEIMYEHUE U YMEHbIIEHUE) 3HAUEHUN OTHOILLICHUS
CUTHAJI/IIIYM Ha (JOpPMY BBIXOJHOTO HAMPSKEHUS I KaXK0ro Tumna ¢pa3oBoro
JTUCKpUMHHATOpPA. J{J1s1 7TOro He00X0IMMO BKIIFOUUTHh BHYTPEHHUN [ITyM NMPUEMHHKA U,
M3MEHSSI 3HAUEHUS OTHOIIICHHUS CUTHAJI/IITYM, 3aMKCUPOBATh MPOLIECCHI HAa BBIXOJE (a30BOTO
JTUCKpUMHHATOPA

3aHecTu HarmsaHbIe TpadUKU B OTUET

2. UccnenoBaHre TOYHOCTH CUCTEMBI CIIeXKEeHU 3a (a30il Ipu OTCYTCTBUM LIyMa
N3ydyeHne AMHAMMUYECKUX OLIMOOK CIIEKEHUS IIPU YEThIPEX TUIIOBBIX BO3ACHCTBUIX:

— IMOCTOSIHHOE (CTYyIEHYaToe);

— JIMHEHHOE;

— KBaJpPaTUYHOE;

— KyOuueckoe

Paccmarpuaem pexum pabotel Ne2: CCOD (cuctema crexxeHus 3a Gpa3oil curHaia)

B naboparopHoii paboTe yacToTa JUCKpeTH3aluu 3a1aHa Kak: f; = 20 (MI'm), oTcrona

NepUo TUCKPETU3alUu paBeH: Ty = 1/ £, = 5-1078 (c)
KonndecTBo 0TCUETOB MOAECTUPOBAHUS ISl JAHHOTO PEXMMA PabOTHI JOCTATOUHO 3a]1aTh
pasueiM: N = 1000...5000

Br160p HOMepa (a30BOro AUCKPUMHHATOPA OCYLIECTBIISETCS B 3aBUCUMOCTH OT HOMEPA
Opurajpl, ykazaHHoro B Tabnuue 1

Tabmuua 1. Bei6op tTuna ®J1

Howmep 6puragsr | Tun ©/]

1 Nel: uy, = —th(l,)Q,

2 Ne2: uy, = —sign(ly)Q,y

3 Ne3: up, = —1,0p

4 Ne5: up, = —Arctg(Qp/I )
2

2.1. TTocTpouTs ¥ 3aHECTH B OTUET rpauKy OMMOOK CIeKEHU 3a (pa3oi i ITUX YEThIPEX
TUIIOB BXOJHBIX Bo3aelcTBHi (BB) B oTcyTCTBHM IIymMa pueMHuKa. /[ npumepa 3a1aaum
CIeNyromue napameTpsl: const = 2 (rpan); a, = 20 (rpam/cex); B, =
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20 (rpaw/cex  2); ¥, = 20 (rpam/cex ),
3auKCHPOBATh YCTAHOBUBIIUECS 3HAUCHHUS OIIMOOK CICKCHHUS IS KaXKI0TO CIIydas U
3aHeCTH JaHHbIE B TAOJUILY 2, IOSCHUTH XapakTep U3MeHeHUs IpaduKoB

Tabmuua 2. YcTaHOBUBIIHMECS 3HAYEHUS OIIMOOK CIIEKEHUSI

OmmbOka ciexenust 3a hazoi
Tun BB | Iloctosuanoe | Jluneitnoe | KBagpatnmunoe | Kybmueckoe

VYer.
3Hauenue, rpaxg |2 |5 |10 |20 |80 |20 80 20 80

2.2. 3apaTh JUId 4EThIpeX THIIOB BXOAHOTO BO3JEHCTBUS HAYAJIBHYIO OIIMOKY CIIEKEHHUS,
OTJIIMYHYIO OT HYJIsI, Hanpumep, paBHyto 5, 10, 80 rpax, u mocTpouTh rpaduku ommdoK
ciexenus. [IponabmojaTh BO3HUKIINE U3MEHEHHUS B XapaKTepe 3aBUCUMOCTH OINOOK
ciexeHus 3a ¢a3oil. 3adukcupoBaTh (MIPU HATMYNN) OTKIOHEHUST YCTAaHOBUBIIMXCS OMIMOOK
clIeXeHus 3a Gpa3oi 0T TEOPETUUECKU OCYUTAHHBIX 3HAYEHUH OIMOOK U MOIBITAThCS
OOBSICHUTB, OTKY/JIa OHM BO3HUKAIOT

2.3. 3amaTh HECKOJIPKO 3HAYCHHIA HAa4YaIbHBIX OMHMOOK ciexeHus 3a (azoit: A, = 40...90
rpaza. Jlooutkcs cppiBa ciiexeHus 3a $a3oii CUrHaa, 3aUKCUpOBaTh JAHHOE 3HAYCHUE
HayaJbHOM OIMOKY CIEKEHHsI U 3aHECTU B OTYET. A TaKke 3a()UKCHPOBaTh IPAHUYHOE
3HaYCHHE HAYAJIbHOW OIIMOKH CIICKEHHS, TIPU KOTOPOM CHCTEMa €IIle COXPAaHAET KOPPEKTHYIO
paboty

2.4. 3amaTh HECKOJIPKO 3HAYEHHH OIIMOOK CIIeKEHUs 3a (a30i B cepelnHe BpEMEHU
HaOmoaeHU: AQT /, = 40...90 rpaa. oOuthcs cpbiBa cinexxeHus 3a (pas3oii curuana,

3a(pUKCUPOBATH JAHHOE 3HAUCHUE OLTUOKU CIICKEHHS B CEpeIMHE BPEMEHH HaOIIOICHUS U
3aHECTH €T0 B OTUET. A Takke 3apUKCHPOBATh TPAHMYHOE 3HAYCHHUE OITHOKHU CIICKEHHS B
cepeiMHe BpeMEeHH HaOJI0IeHNs, TIPU KOTOPOM CHUCTEMA €Ile COXPaHsSeT KOPPEKTHYIO paboTy
3. UccnenoBanyie TOUHOCTH CUCTEMBI CIIEKEHUS 3a (a30i A ABYX TUIIOBBIX BO3/IEHCTBHIMA
(MTOCTOSTHHOT'O M JIMHEHHOI0) MPH HATMYUK 11yma. V3ydenue GpiayKkTyallMOHHBIX OIIHOOK
cinexxeHus 3a ¢azoil. MccnenoBanue 1elicTBUS ITyMOB Ha CUCTEMY.

PaccmarpuBaem pexum pabotel Nel: crnexxenue 3a ¢as3oit curHana

KonuuecTBo 0TCUETOB MOJECINPOBAHUS ISl TAHHOTO PEKUMa pabOTHI JOCTATOYHO 33]1aTh
pasasiM N = 2000...3000

3.1. IlocTpouTs peanu3aiiu ommOoK ciexkeHus 3a (a3ol CUTHaIA C UCTIOIh30BAaHUEM
($a30BOro AUCKPUMHUHATOPA IO HOMEPY OpHUTraibl, OMMCAHHOTO PaHee, BKIIOYHB
IpeIBApUTENLHO IIYM U 33J1aB CJIEAYIOIINEe 3HauYeHus oTHomeHus curnain/mym (OCHI): 10, 25,
27,30, 33, 35, 40 u 45 nbl'u. 3aHecTy B OTUET peanu3aliy OMIMOOK CIIeKEHHS JIJIS IBYX
sgauenuit OCIL: 35 u 45 nbl'n

3.2. PaccunTarh C MOMOIIBIO MOJIENHN TOYHOCTh CeKeHHs 3a (ha3oil curnana (CpeaHui KBaapaT
ommOku (CKOmr) cnexxenns 3a (ha3oi paguocuriaia mpyu HATHIUU TTOCTOSTHHON
COCTaBJIAIOLIECH OMMOKH, UCTIOIB3Ys PeaTn3ali, IOCTPOSHHBIE B 11.3.1, U1 KaX/10ro Ciyyas.
3nauenuss CKOmr Bbipazuts B [rpaja]. CBecTu noiydeHHbIE JaHHbBIE B TAOIHILY

CnenaTb BBIBOJI O TOM, Kak MeHsaeTcss CKOm omubku ciexxenus 3a (azoil curnana npu
M3MEHEHUHU OTHOILEHUS CUTHAJ/IIYM, U KaKoBa NMPUPOA STUX U3MEHEHHH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUSA:

3angaHupOBaHHbIE
00y4YeHHsI 110 TUCIUTUIMHE

pe3yNIbTaThl

Bonpocel/3aganus 11t IpoBepKH
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3aganus ams npoBepKu
00y4YeHUs 10 TUCITUTINHE

YMmersb: MIPOBOJIUTh  MCCIIEJOBAHUSA 1.1306pa3uth PyHKIHOHAIBHYIO U CTPYKTYPHYIO

XapPAKTEPUCTHUK CHUCTEM CXEMBI JUCKPETHON HETUHEWHONW CUCTEMBI

ABTOMAaTHUYECKOIO YIPABJICHUS ciexeHus 3a ¢a3oil, UCIOJIb3yeMOi B TaHHOM
paboTe, U OSICHUTD, KaK 3TH CXEMBI COOTHOCSITCS
ApyT ¢ npyrom?

2.Kaxk 3aBucHT ommoOKa ciiexeHus 3a ¢a3oit ot
THUIIA BXOJHOT'O BO3IEUCTBUS?

3.IlosicHuTE pa3HUILy MEXKY CUCTEMaMHt
4aCTOTHOM U (ha30BOM aBTOMOACTPOMKH. {7151 yero
3TH CUCTEMBI UCTIOJIBb3YIOTCS?

4.Kakyro nHGOPMAIHIO MOKHO MTOJTYYHUTh,
OTCIIC)KHUBASI YACTOTY U (Ha3y IPUHUMAEMOTO
CUTHaJIa B CHCTEMaX YaCTOTHOM U (ha30Boit

aBTONOACTPOUKH?
YMeTb: 00pabaThiBaTh M NPEACTaBIATH 1.Yemy paBHBI OIIMOKY cexeHus 3a (pa3oii B
JTAaHHBIE 1o pe3ynbTaTam YCTAaHOBUBLIEMCS PEKUME IPH BO3JACHCTBUU Ha
JKCIIEPUMEHTAIILHOTO HCCIIEI0OBaHMS CUCTEMY BXOJHOT'O BO3JICHCTBUS B BUJIC:
CHUCTEM aBTOMAaTUYECKOI'O YIIPABJICHUSA MOCTOSTHHOM (DYHKITNH («CKa4Kay), TMHEHHOM!,

KBaJIpaTHYHOMN 1 KyOnuecKkor QyHKIu?

OnucaHue MKaJbI OLleHUBAHUS

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WITH BBITIOJHEHO MPEHMYIIICCTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpaBJICHUE JJIsl pELIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku vinonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-5. 3amuTa pacyeTHOro 3a/1aHus

®opMbl peau3anum: 3aIuTa 3aJaHus

Tun koHTpoILHOrO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 40

IIpouenypa npoBeneHusi KOHTPOJIbHOro Meponpusitusi: 1. CTyaeHTaM HE0OXOJUMO BBIITOJIHUTH
pacuetHoe 3amanue Nel mo teme "Ananu3 HenpepbiBHOM cuctembl PA (cucrembr @AIL YAII,
BPEMEHHOTO WJIM YIJOBOro compoBoxkaeHus). Cnate oTueT Ha mposepky 2. CryneHTam
HEO0OXOUMO BBHITIOTHUTH pacueTHoe 3amaHue Ne2 mo Teme "AHanmu3 0OOOIIEHHON TUCKPETHOMN
cuctembl PA". Cnate otuer Ha mpoBepky 3. CocTaBUTh M 3allUTUTH JBE YacTU PACUETHOTO
3a/1aHusl.
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KpaTkoe conep:kanue 3a1aHus:

10.

11.

B pamkax pacuetHo-rpadudeckoro 3ananus Nel BBITIOTHSAETCS aHAN3 HEMPEPHIBHOW CHCTEMBI
PA (cuctemsr ®AIL, YAII, BpeMEHHOIO WIIM YTIIOBOI'O CONPOBOXKACHMUS)

3aaHue BBINONHIECTCA MHANBUAYAIBHO IO BapHaHTaM

PacuérHoe 3aaH1e HallpaBJIEHO Ha 3aKpEIJIEHUE YMEHUS aHaJIM3a HENPEephIBHON cucteMbl PA
(cuctembr DAIL, YAII, BpeMEHHOTO WJIH YTIIOBOTO COTIPOBOXKICHHS)

Heo6xoanMo HayunThCs pacCUUTHIBATH 3HAUEHUE OMIMOKHU CIIEKEHUS B YCTaHOBHBILIEMCSI
peXHUMeE B Cilydae JeTepMUHUPOBAHHOTO BO3ICHCTBHUSI, €CIIM BO3JICHCTBUE SIBISIETCA CIy4dailHON
dyHKIMEH BpeMeHH, TUCTIEPCUI0 OITHOKH CIIEKESHUS B YCTAHOBUBIIEMCS PEXKHIME, a TAKXKe
JUCIIEPCUIO OIIUOKHU CIIEKEHUS, BBI3BAHHYIO JIEHCTBUEM Ha BBIXOJIE TUCKPUMHUHATOPA 0€I0ro
nryma

Yacte 1

MocTpoiiTe 0606LWEHHYIO CTPYKTYPHYIO CXEMY CNeAALlein CUCTEMbI PaanN0aBTOMATUKU. YKaxuTe
OONYyLWeEeHUsA, Npu KOTOPbIX 0606WEHHAA CTPYKTYPHaA CXeMa ONMCbIBAaeT paboTy cUCTEMbI, TUM KOTOPOW
YKa3aH B rpade 1 npmBeaEHHOM HMKe Tabanubl 1

Y6eautecb B TOM, YTO paccMaTpMBaemasn CMCTeMa NPU UCMONb30BaHUN GUABLTPA, ONEPATOPHbIN
KO3pdMUMEHT Nepenaym KOTOPOro NpuBeaEH B rpade 2, yctonumnsa

Monaran, 4To NapameTpbl CUCTEMbI YA0B/IETBOPAIOT COOTHOLLEHUIO, NpUBeAEHHOMY B rpade 3,
Nosly4ymTe BblpaKeHne ANA U3MEeHEeHUA oWNBKM cnexeHuns X(t) npyn Bo3gencTBumn “ckauka” n Hynesbix
Haya/IbHbIX YC/IOBUAX

MocTpoiiTe rpaduK nonyvyeHHoM 3asucumoctu x(t). na 3aganuii 2, 5, 10, 13 n 19 HaliTK He npouecc
x(t), a npouecc y(t)

YKaXKnTe, Kak MEHAETCA XapaKTep NepexoLHOro NpoLLecca, ec/iv COOTHOLLEHWE, YKa3aHHoe B rpade 3,
He BbINoJIHAETCA

Mpw BbINOJIHEHWM 3TOrO COOTHOLLEHUSA BbISCHUTE, KaK BAUAET Ha A/INTENBbHOCTb NEPEXOAHOro
npouecca B cUCTEME 3HaYyeHMe napameTpa dpunbTpa, NpuseLEHHOro B rpade 4

Onpepenute, Nonb3yack rpadoit 5 Tabanubl, ABASETCS I BO3AENCTBME B BalLEM 3a4aHUM CTyYalHOM
NN feTePMUHMPOBAHHON QYHKLMEN BpEMEHU. B cnyyae AeTepMUHUPOBAHHOIO BO3AENCTBUA
HaNAUTE 3HAYEHME OLINOKN CeXKeHus

B YCTAHOBMBLLEMCS PEXKMME, NPUAB, YTO ONUCLIBAETCA BblpaxKeHWem, NnpuseaEHHbIM B rpade 6. Ecan
BO34ENCTBME ABAAETCA CY4aMHON YHKUMEN BPEMEHM, HANAMUTE AUCMEPCULIO OLINOKM CAEKEHMUA B
YCTaHOBMBLUEMCS PEXMME, MOJaras, YTo CNEKTPaAsbHaA NJOTHOCTb BO3AENCTBUA ONUCbIBAETCA
BblpakeHueM, NpueeaEHHbIM B rpade 7

HalianTe B yCTaHOBUBLUEMCA PEXMME ANCMEPCUIO OLLUMBKK CNeXeHUn, BbI3BaHHYO AeACTBMEM Ha

BbIXOAE AMCKPMMMHATOPa 6€10ro Wyma Co CNeKTPasibHOW NAOTHOCTbIO SEEEE (0)

Mcnonb3ya pesynbTathl, NONyYeHHbIe NPU BbINONHEHWW NYHKTOB 7 1 8 3a4aHuA, onpeaenvTe cpesHuii
KBaApaT OLWMBKM CnexkeHUs B YCTAaHOBUBLLEMCA PEXKMME C YY4ETOM AeicTeua npoueccos A(t) u §(t).
MpoBeauTe ONTMMM3ALMIO NAaPaMeTPOB GUNLTPA, YKa3aHHbIX B rpade 8 Tabaunupl, Mo KpUTepuio
NoJlyYeHUA MUHMMYMa CPeAHero KBaapaTa oWKNBKK. MOACHUTE, MOXKHO /M OCTaNbHble NapameTpsbl
duNbTPa (€CIM OHM €CTb) ONTUMU3MPOBATL MO STOMY KPUTEPUIO. YUTUTE MPU 3TOM BUAHME YKa3aHHbIX
napameTpoB Ha ApYyrue XapaKTePUCTUKM CUCTEMBI: 4/ IMTENbHOCTb NePEXOAHOro NPOLECca, BENNYUHY
OWMBKM CNeKeHUA B NEPEXOSHOM PEXUME

BbIsiCHUTE, COXpaHAETCA M YCTOMYMBOCTb PACCMATPUBAEMOW CUCTEMbI NPU BKNKOYEHUM B €€ COCTaB
ZLOMNONIHUTE/IBHOTO 3BEHA C KO3bPMLUMEHTOM nepesaumn, npuseséHHoM B rpade 9. Mcnonbayite npu
3TOM MeTOZ, YKa3aHHbIN B rpade 10 1 3Ha4YeHMs NapameTpoB CUCTEMbI, MOMELLEHHbIe B rpade 11

Taomuma 1
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|5, —1B/pad: K =25 pao/B- i T, = 0.4c ;

L= 0l
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O.dc; T, = 001e; Ty = 0,15
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B pamkax pacuerHo-Tpaduueckoro 3aganus Ne2 BBIOTHACTCS aHATN3 AUCKPETHBIX CHCTEM
pannoaBToMaTtuKy. /i BeimonaHeHus PI'P BBEIMONHAIOTCS peBapUTEIbHBIE PACYETHI
MaTOXXUJAHHS OIIUOKH CIeKEHUS U (IIYKTYaIIMOHHON COCTABIISAIONICH OIIMOKH CIEKEHUS B
YCTaHOBUBILIEMCS PEKUME

3aiaHue BBINOJIHSETCA MHAMBUAYAIBHO 110 BApUaHTaM

Pacu€rHoe 3a1aHMe HaNPABIIEHO HA 3aKPEIJICHUE YMEHHS aHAIN3a JUCKPETHBIX CUCTEM
paZoaBTOMATHUKH HA IPUMEPE aHan3a 0000IMEHHON TUCKPETHON CHCTEMBI
panroaBTOMAaTUKU. [IpH 3TOM ISl MPOCTOTHI MTOJIAraeTcsl, 4YTO BXOAHBIEC BO3IACHCTBHS,
TUCKpUMHUHANMOHHAas xapaktepuctuka ([IX) u koaddunment ycunenus puibrpa
0e3pa3MepHbl; pa3MepHbIE BEJIMYMHBI - TOJIBKO OCTOSHHAS BPEMEHM U MEPHOJ] TUCKPETU3ALIH
Pacyérnoe 3aganue (4actp II). AHAIM3 JUCKPETHBIX CHCTEM PaJHO0ABTOMATHKH
Pacu€rHoe 3a1aHKe HaIIPABIIEHO HA 3aKPEIJICHUE HAaBBIKOB aHAJIN3a JUCKPETHBIX CUCTEM
paZnoaBTOMATHKH Ha MPUMEPE aHAIN3a 0000IIEHHON JUCKPETHON CUCTEMBI
pannroaBTOMaTUKU. [Ipu 3TOM [UIsl MPOCTOTHI IOJIAraeTcsl, 4YTO BXOAHBIE BO3ACHCTBHSI,
JTMCKpUMUHAMOHHAs Xapakrepuctuka (JIX) n ko dunment ycunenus: puiibtpa
0e3pa3MepHbl; pa3MEepHBI TOJIBKO IOCTOSIHHAS BPEMEHH U IIepuo] Juckperusanuu. Ha pucynke
1 mpencraBieHa CTpYKTypHasi cxema 0000IEHHON AUCKPETHOM CUCTEMBI Paln0aBTOMATHUKH, B
COCTaB KOTOPOW BXOJAT: CTATUCTUUECKUHM SKBUBAJICHT AUCKpuMHHAaTopa (tun X
OIpezessAeTCss HOMEPOM BapuaHTa (HOMEPOM CTY/AEHTA B CIMCKE TPYIIIbI), CM. IPUIIOKEHUE) U
JUCKPETHBIN CriiaxxuBaromuil puiabTp (TUn GuiabTpa onpeaesercs HOMEPOM BapuaHTa, CM.
npuiiokeHue). Pelienue 3a1anus ciaenyer Mpou3BOAUTh Ha KOMIIBIOTEPE, B OJJTHOM U3
MaTeMaTHYecKuX nakeTos, Harpumep, B MathCAD win Matlab; odopmiienue perienus
(Bxurouast Habop popmyi) ciaemyer MPOU3BOIUTH HA KOMITBIOTEPE, B OTHOM U3 TEKCTOBBIX
penakTopoB, Hanpumep, B MS Word u coxpansats B popmate *.doc (eciu coxpaHsTh B
dopmate *.docx, BOZMOXKHBI UCKaKEHUsI (POPMYII MPHU MOMBITKE OTKPBITHSA (haiiia B TEKCTOBOM
pENaKTOpe Ha KOMIIBIOTEPE MPENOAABATENS, YTO MIPUBEAET K HEHYKHBIM 3aJE€PKKaM B
npoBepke) uiu B popmare *.pdf. Pemenue 3aganus npeaocTaBisieTcs NpenojaBaTelio B
y100HOM JJIsl HETO BUJIE: B 2JIEKTPOHHOM WM Ha Oymare. B nmocneanem cinydae cienyer
MOHMMATh, YTO, TaK KaK 4YaCTO BOSHUKAET HEOOXOIMMOCTb B3IJISHYTh Ha X0/ PELICHUS U
CKOPPEKTUPOBATH €r0, PACUETHBIN «MaTeMaTHUYeCKU» (hailsl U (aiis TEKCTOBBIN TOJIKHBI ObITH
MOJIFOTOBJIEHBI U MPEAOCTABIISIEMBI 110 3aIIPOCY MPEINOo1aBaTeNs

1. B cooTBeTcTBUU CO CBOUM BapHaHTOM (CM. TabJ1. 2) onpeleNuTh TUIl GUIBTPA, Ioaras
JAX nuneitHOM 1 6e3pa3MepHOn
2. OnpenenuTs ycaoBUsl yCTOWYMBOCTH B OOIIEM BUIE, KAK COOTHOILIEHUS MEXY

napamMeTpamH Criaxusarouiero puiabrpa k; u T¢’, NEPUOAOM AUCKpeTHU3auuu T U KpyTU3HOU

JX Sna. Ha ocHOBe MoOy4eHHBIX pe3ylbTaToB CBOOOAHO BEIOpATh U 3a(pUKCHUPOBATH
CJICAYIOIINE YHCIICHHbIE 3HaYeHUs TapaMeTpoB (QUIIbTpa, Iepruoaa TUCKPETU3AUH U
KpyTu3Hbl JIX: obecrieuynBaronye yCTOMUUBBIN pexXuM paboThl; 0O0ecrednBaroe
HEYCTOHYMBBIN pekuM paboThl; obecrieunBarole padoTy Ha TpaHHIle YCTOWIHBOCTH
3. [To TeopeMe 0 KOHEYHOM 3HAYEHUHU OPUTHHAIA pPacCUUTaTh 3HAUECHHE B
YCTAHOBMBILEMCS PEKUME MATOXKHIAHUS OIIMOKH CIISKEHUS B 001IeM BUIE U

Ty
CBOMM BapuaHTOM. 3alucaTh pa3HOCTHOE YPaBHEHHUE CHCTEMBI JJISl MATOKUIAHUS OLIIHOKH
CJIeKEHUS U MOCTPOUTH TpapUKN U3MEHEHUS OLIUOKHU CIIEKEHHS BO BpEMEHH NPU

0 0 1 1. 2 2
a) Kid u Ty, T n SJ9 . 6) Kit w TP T w SiY ) Ki2 u Tpy, T2 m S

K10 TOuS”. T i
HpI/I 1o U 0 u 10 HUII AUHAMHUYCCKOI'O BO3CUCTBUA OHpC)ICJ'II/ITB B COOTBCTCTBHH CO
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4. [Tonarasi, yTo Ha BBIXO/I€ AUCKPUMHHATOPA JEHCTBYET OEIBbIN AUCKPETHBIN I'ayCCOBCKUI
IIyM C JUCKPETHOM CHEKTPATbHOM MIOTHOCTHIO SEE & (0), paccunrarsb qucnepeuio
(IIyKTyarmOHHOW COCTABIISAIONICH OIMOKH CISKEHHS B YCTAHOBUBIIEMCS PEKUME B 00I1IEM

BUJIE
Mpunoxexne
A X l 5
e DY F() Z —=Kz)
L 2eae papmnaropa |
PucyHok 1. CTpykTypHas cxema o606LWEHHOI AUCKPETHOM CUCTEMBI P3JMOABTOMATHKI
Tabnuua 2

MopAAKOBbIA HOMEp CTyAeHTa B clivcke rpynnbl | Tun ¢punsTpa | Tun grHamuuyecKoro Bo3aeicTsns
1,13
2,14
3,15
1,16
5,17
6,18
7,19
8,20
9,21
10, 22
11,23
12,24

Ooo|a|o o> B> B>

[ealical =2l bR ol =g oal HalReal =g b o )

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YJIbTATHI 06yquH$[ 10 AMCHUIIIIMHEC BOHpOCBI/SaI[aHI/IH IJI1 IIPOBCPKU

Ymerb: o0OpabaTbiBaTh W TPEACTABIATH JaHHBIC TI0 1.ITosicHuTe IPUHIHUTT PaOOTHI
pe3yibTaTaM 3KCIEPUMEHTAIbHOTO UCCIIE0BAaHUS CHCTEM CHCTEMBI CIIEKEHHUS 32 3aePIKKOM
AaBTOMATUYECKOTO YIIPABJICHUS pazuocursana

2.IlosicHATE IPUHIIUTT PaOOTHI
CUCTEMBI CIIeKEHUs 3a Ppa3oi
pajrocurHaia

Onucanue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («xXOpoILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIHEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku binonneHus 3nanus: OueHKa "yI0BIeTBOPUTENLHO" BBICTABISETCS
ecJIM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBHICTABIIAETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Kadenpa PamioTexHiueckix cHCTeM YTeepxaato
L 3aB. xadenpoit
Tprctpmmiza «PaIu0aBTOMATHKA»

9K3AMEHAIIMOHHBIN BUTET Ne

« » 2023r.
1. O6mp@s  xapakTepucTHMKa  CHUCTEM  paguoaBTOMATMEM.  [lpmmepsl  cucTem

. OnncaHue cycTeM PaAMO3BTOMATHKY KAK CHCTEM aBTOMATHUECKOro
perympoBaHust (CIesLIMX CUCTEM).

2. OnpemienuTh IMCIEPCHIO OWMOKKM CJ xit| B YCTAHC Sl pexnMe B
nenpepbisHoii CPA (cTpyKTypHast cxeMa NpeficTaB/IeHa Ha PUCYHKe), ecm Ha Bxoge CPA

_ N _ 20}
JENCTBYET CAYUauHbBIM IIpoLect Altl co CIMEKTPaNbHON TIOTHOCTBEO SA w/= ZP }'1, a Ha
W+

BBIXOAE OMCKPHMMUHATOPA AeCTBYIOT QyKTYalH £t/ co CeKTpasbHOl MIOTHOCTHEO S, 0/
QKII B KoHTYpe perymuposarns K p/=k,/p, ne p =d/dt - oneparop mudxpe peHLMpOBaHISL
&

Alt) x(t)
@ &)
ylt)

IleKTuE [MCLMITHHbI E_B. Cunaesa

IIpoueaypa npoBenenust

CTy,Z[CHT oJIyuaceT I/IH,Z[I/IBI/II[yaJ'ILHHﬁ 6I/IJ'IeT, TOTOBUTCS K OTBETY B TCUCHHUEC HC MCHEC 60 MUHYT

OTBeT mpernoiaBaTesio MPOXOIUT B YCTHOH (hopme
CryneHT pacckas3blBaeT OArOTOBICHHbIN MaTepuall 1o Bolpocam Ouiera

CTYI[CHTY 3a4ar0T OJOIMOJHUTCIIBHBIC BOIIPOCHI 11O BOIIPOCaM ouera u pasaciaM JUuCUHUITINHbBI

Ha ocHoBanuu oTBeTa CTYACHTA Q)opMpreTc;I 9K3aMCHallMOHHAas COCTaBJIAIOIAasa OICHKH

L. Ilepeuens Komnemenyuit/uHOUKaAmMoOpo8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8

0ceoenun ducuunﬂunbl

1. Komnerenuust/Muankarop: 1UJI-3onk-1 [Ipumensier o0menHXeHepHbIC 3HAHUS B WHKCHEPHOM

ACATCIIBHOCTH IJI aHAJIN3a U IIPOCKTUPOBAHUA PAANOIJICKTPOHHBIX YCTpOﬁCTB n CUCTEM

Bomnpocel, 3axanus

1.®yHKIMOHamBHAs cxeMa 0000IIeHHOH crcTeMa paauoaBToMaTuku. CTpYKTypHas cxema

CUCTEMa PaIi0aBTOMATUKH (JUCKPETHOMN U HETIPEPHIBHOMN)

2.JIluHeliHbIe U HETMHEWHBIC CIEISIINE CUCTEMbI, HEMTPEPHIBHBIE, TUCKPETHBIC U ITU(POBBHIE

CIIEJSLINE CUCTEMBI
3.0mnucanue HeNPEePHIBHBIX JIMHEWHBIX CIEIAIINX cUcTeM TuddepeHInaTbHBIMU
ypaBHeHUsIMU. [lepenaTounbie pyHKIIUHN, YACTOTHBIE XapaKTePUCTUKH
4.0Onpezenenue oneparopHoro ko uuueHTa nepeaayl CUCTEMbI paJ0aBTOMATHKH.
[TpaBuia CTpyKTYpHBIX IIpeoOpa3oBaHuit

5.Anrebpanyeckuii KpUTEpU yCTOMUMBOCTH JTMHEHHBIX HETIPEPHIBHBIX CIESAIINX CUCTEM

6.YacTOTHBIN KpUTEPUI YCTOWUYMBOCTH JTUHEUHBIX HENIPEPHIBHBIX CAEASIINX CUCTEM
7.AHaNN3 NPOLECCOB B TUHEHHOMN TUCKPETHOW CUCTEME PAJIMOABTOMATHUKH TPH
J€TEPMUHUPOBAHHBIX BO3JEHCTBUIX

8.Pabora cucteMbl paJli0aBTOMATHKU B HEIMHEHHOM peXUMe (Ha MpuMepe HepephIBHON

HEJIMHENHOMN CUCTEMBbI YACTOTHOW aBTOIMOACTPONKH )
9.CTaTUCTHYECKUI SKBUBAJICHT HEMPEPHIBHOTO JUCKPUMUHATOPA
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Cucremsbl pain0aBTOMaTUKHU
Kakue paznuuaror ciendiue cucreMsl paanoasromatuku (CPA) no tuny
BeJIMYMHBI/TIporiecca?
OTBeTHI:
a) cuctemsl (pa3zoBoit aBTonoacTpoiiku (DPAIT)
0) yactorHoi aBronoacTpoiku (HAII)
B) ciexxenus 3a 3ajuepxkkoit (CC3) pacnpocTpaHeHHUs! CUTHAIIA
I') aBTOMaTHYECKOMN peryaupoBku ycuiieHus (APY)
1) CTIS)KEHHUS 3a HaIlpaBJIICHUEM IIPUX0/1a PauOCUTHAIA
BepHbIi1 OTBET: BCe OTBETHI IIPABUIIBHBIE
2.Kakue Brpl 3HaeTe KpuTepuu yCTOMYMBOCTH CIEIAIIUX CUCTEM PAaJuOaBTOMATUKH?
OTBeThI:
a) anreOpanyecKuii KpUTEPUid
0) reoMeTpUUECKUN KpUTepuii
B) YaCTOTHBIN KpUTEPHUIt
r) (ha30BBIN KpUTEPHIA
BepHsiii oTBET: a) U B)
3.Yro siBisieTcs OJAHUM U3 MIEPBBIX BONPOCOB, BO3HUKAIOIUX Y pa3pad0oTUYHKa Ipu
MPOEKTUPOBAHUU U UCCIICIOBAHUHU CIEIAUINX CUCTEM?
OTBeTHI:
a) 3aXBara CUTHaja
0) yCTOMYHUBOCTH
B) CIICXKEHHSI 32 CUTHAJIIOM
I') BCE BBIIIENIEPEUNCIEHHOE
BepHsiii oTBeT: 0)
4.Kakue MaTeMaTH4eCKUE ONEpalliyl BKIIOYAeT B ce0st 0000ImIEHHAs CTPYKTypHAas cXeMa
JUHEWHON CUCTEMBI paJu0aBTOMATHUKU?
OTBeTHI:
a) BBIYUTATETh
0) mepeMHOKEeHHE Ha KPYTU3HY JUCKPUMUHAIMOHHON XapaKTEepUCTUKU
B) OINEpaTOPHBIN KOIPPUIIHMESHT Mepeladl CUCTEMBI PaIM0aBTOMATUKH
') CymMMarop
1) YMHOXKHUTENb
€) yCUJTUTEh
Bepwpiii otBeT: a), 0), B), T), 1)
5.CucteMa pagroaBTOMATHKU YIJIOBOTO CIEKEHUS
Yro B cUCTEME YITIOBOI'O CJISKEHUS BBICTYIAET B Ka4eCTBE OObEKTa yIpaBIeHUs?
OTBeTHI:
a) YrioBoe HampasJeHue TaaBHoro Jyya JJH
6) Hanpasnenue nprxo/ia BXOJHOTO CUTHAJIA
B) YTJIOBOM AUCKPUMHUHATOP
r) YcTpoiCTBO OTKIIOHEHUS AuarpamMmbl HarnpasieHHocTy (JJH) anTeHHbI
BepHnrliii oTBeT: T)
6.Cucrema ynpaBieHHUs MO pacCcorIacOBaHHUIO

u(a) X : v(y)

e B T
S T ......... Per. ..

Kakoii 6;10k B cricTeMe yIpaBJIeHHUs TI0 PACCOTIIACOBAHUIO (POPMHUPYET OIEHKY

paccoriacoOBaHMs X MKy 3aJIAl0NTUM BO3JACHCTBHEM A M €T0 OIICHKOM Y7
OTBeTHI:

a) nmpeodpasyromuii snemeHT (I19)




0) usmepurens paccornacoanus (UP)
B) 00bekT ympasieHus (OY)
r) noacrpauBaemslii reneparop (I1I)

BepHsiii oTBeT: 0)
7.ABTOMaTHUYECKOE yIIpaBlieHHE (PEryIMPOBAHUE) MO0 KAKOMY IPU3HAKY MOAPA3ICIISIOT
CUCTEMBI PaJJUOABTOMATHKU?

OTBeTHI:
a) yIpaBJlieHUE 10 BO3JCHCTBHIO (Pa30MKHYTHIE CUCTEMbI aBTOMAaTHYECKOTO YIPABICHUS)
0) ympaBieHHUE M0 PACcCOTIACOBAHUIO (3aMKHYThIE CUCTEMbl aBTOMATUYECKOTO YIIPABJICHHUS)
B) yIIpaBJICHUE MO OLICHKE BO3ACHCTBUS (PA30OMKHYThIE CHCTEMbI aBTOMATHUYECKOTO
yIpaBJIEHU)

BepHriii oTBeT: a) 1 0)

8.Kak Ha3pIBaeTCs 3a/1aua OLIEHUBAHMSI C CIyYaifHOTO Tpolecca Ha (OHE CTAllMOHAPHOTO IIyMa
IIPU YCIIOBUU, YTO HAOJIIOIeHUE ATUTCS OECKOHEUHO J0ITr0 (T.€. B YCTAHOBUBIIEMCS pexume)?

OTBeTHI:

a) BUHEPOBCKOH (UIbTparueit

0) nuHeHON QuIbTpanen

B) HEJIMHEHHOW (QUIbTpanuen

') MapKOBCKOH (pumbTparmeit
BepHriii oTBET: a)

9.BepHo 1H cienyromniee yTBepKIeHHE:

[{udpoBble crucTeM pan0aBTOMATUKK — MIPUHIUITHAIBHO HETUHEHHBIE CUCTEMBbI?
OTBeTHI:

a) 1a

0) Her
BepHriii oTBET: a)

10.Kaxoii onieparopHbiii K03 punmeHT nepeaayn UMeeT uaeaabHbIi HHTErpaTop?
OTBeTsI:

a) K(p) = —

1+pT

6) K(p) =~
B) k(p)=1+pT
r) k(pyk

BepHbiii oTBeT: 0)
11.Kak Ha3bIBAIOTCS CUCTEMBI, IPOIIECCHI B KOTOPHIX MPEACTABISIOT COOOM
MOCJIEIOBATEILHOCTh OTCUETOB, MPUUEM 3HAUYCHUSI, KOTOPHIE MOKET MPUHUMATH OTJEIHHBIH
OTCU€T, KOHTUHYAJIbHBI (HEMTPEPHIBHBI, HE KBAHTOBAHBHI), a MPOIIECCH B TAKMUX CUCTEMAaxX
BIIMSIOT IPYT Ha JAPYra TOJIbKO B TAKTOBbIE MOMEHTHI BPEMEHU?

OTBeTHI:
a) HeNpepbIBHbIE
0) TuHEelHbIe
B) HEJIMHEIHBIE
T') TUCKPETHbIE

BepHnrliii oTBeT: T)
12.B cucreme ciexxeHud 3a 3aIep>KKON CUTHAJIa BXOJHOE BO3/ICMCTBHUE ONMKUCHIBAETCSA
nonuHOMOM | mopska, a QuIbTp BKIOYaeT B cedst 2 mHTerparopa. Kak Oyner Bectu ceds
omuOKa CIIeKEHHUS B YCTAHOBUBILIEMCS pexKume?

OTBeThI:
a) OecKoHEeuHO yObIBaTh
0) 6ecKOHEYHO BO3pacTaTh
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B) CTPEMUTHCS K HYJIIO
T') HE U3MEHATHCS

Bepwurliit oTBeT: B)
13.Kak MOKHO OLIEHUTH MOTPEITHOCTH SKCIEPUMEHTAIbHBIX JaHHBIX, TOJIyYEHHBIX B
pe3yibTaTe CTAaTUCTUYECKOT0 SKCIIEPUMEHTa Ha IMUTAI[HOHHON MOZeN?

OTtBeTsI:
a) pacCYUTaTh TUCIEPCHIO MOTPEITHOCTH SKCIIEPUMEHTAIBHBIX JJAHHBIX B YCTAHOBUBIIEMCS
pEeXHUME TIPU CIy4YailHBIX BO3IEUCTBUAX
0) paccuuTaTh YCTAaHOBHBIIEECS 3HAYCHUE IKCIIEPHUMEHTAIBHBIX TAHHBIX B YCTAHOBUBIIEMCS
pEeXHUME MIPU IETePMUHUPOBAHHBIX BO3JICHCTBUSX

BepHnbrii oTBeT: a) u 0)
14.Kakum 06pazom Bel BeIOMpany TEXHUYECKHE CPENICTB IJis IPOBEACHUS KOHKPETHOTO
HKCIIEPUMEHTA B YCIOBHSX J1aboparopun?

OtBeTsI:
a) TEXHUYECKOE CPEICTBO Q0/INHCHO 0Oecneuusams moyHOCMs usmepenull, mpedoyemvle 0is
obecneueHuss 00CMOBEPHO20 pe3ylbmama
6) mexHuueckoe cpedcmeao 00JIHCHO ObIMb KATUOPOBAHO (N0BEPEeHO) neped 66000M 6
IKCNILyamayuio
8) TEXHHUYECKOE CPEACTBO Q0/INHCHO 0Decneuusams nocpeutHoCcms usmepenuil, mpebyemvie OJisl
obecneueHusi 00CMOBEPHO20 pe3ylbmama
2) He npedvABIAIOMCsL KaKue-1ubo mpebo8anus K mexHu4ecKkomy cpeocmey

BepHsiii oTBeT: a), 0) 1 B)
15.Kakue MeTop1 00pabOTKH pe3ysIbTaTOB IKCIIEPUMEHTA BBl MCIIOIb30Bay IPU BHIITOJTHEHHH
71ab0paTOPHOTo MpaKTUKyMa?

OTBeTHI:
a) rpaduueckoe npeAcTaBlIeHNnEe YKCIEPUMEHTATbHBIX TAHHBIX
0) anmpokcUMaIys IKCIEPUMEHTATBHBIX JaHHBIX
B) cTaTHCTUYECKas 00pabOTKa HIKCIEPUMEHTATIbHBIX JaHHBIX
T') YMCJICHHBIE METOBI PEIICHUS] YPaBHEHU I

Bepwpiii oTBeT: a), 0) 1 B)
16.B kakoit nabopatopHoit padote Bel mpoBoammm Gpuznueckoe MOACIUPOBAHNE U B YEM OHO
3aKJII04Yanoch?

OTBeTHI:
a) B 1aboparopHoii pabote Nel “Cucrema ciexeHus 3a 3aAepKKOH curHaia" mpu u3y4eHuH
BIIMSIHUS CTJIaKMBAOILEro (PUIIbTPa Ha MPOLIECCHI B IMHEHHOW CUCTEME CIEKEHHUS 3a
3aJEPKKOU
6) B 1aboparopHoii padore Ne2 “YrioBoil IUCKpUMUHATOP MPU U3YUYEHUHU XapaKTEPUCTUK
YIJI0BOTO JUCKpPUMHUHATOpa Ha 0a3e aHTEHHOM peIéTKu
B) B JlabopaTtopHoii pabote Ne3 “Henuneiinble pexxuMbl pabOTHI CUCTEMBI CIIEKEHUS 3a
4acTOTOM” MpU U3y4EeHUH 0COOEHHOCTEH 3aXBaTa U CpbIBA CIICKEHUS B HETMHEHHOM
TVICKPETHON CHCTEME CIICKESHHS 32 YaCTOTOM
r) B 1aboparopHoii pabore Ned “HenuueitHas AUCKpeTHas cUcTeMa cieKeHus 3a Ga3oi” npu
M3YYEHUHU MPOLIECCOB B HEJIMHENHOM cucTeMe (ha30BOi aBTOMOACTPOUKH C Pa3IMUHbIMU
(ha30BBIMHU TUCKPUMUHATOPAMHU

Bepnsriii otBeT: a) 1 0)

2. Komnerennnsi/Muaukarop: UJ-3onk-2 O6pabaTsIBaeT U MpeAcCTaBIIsLeT NOIyYEHHbIE
AKCIIEPUMEHTAJIbHbIE JaHHbIE /ISl TOJIYy4YeHHs] 0OOCHOBAaHHBIX BHIBOJIOB

Bonpocsl, 3aganus
1.AHasn3 IpoLEeccoB B TMHEHHON HEMPEPBIBHON CUCTEME pau0aBTOMATUKH IPU
JIETEPMUHUPOBAHHBIX BO3JeUCTBUAX. [IoHATHE acTaTU3Ma JIMHEUHON CIIEIALIENH CUCTEMBI
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2.AHanu3 npoIeccoB B IMHEHHON HETIPEPHIBHOM CUCTEME PaIHOaBTOMATHKH MPH CIyYalHBIX
BO3AeHCTBUSX. [loHsATHE SKBUBAJIEHTHON IIYMOBOM MOJIOCKHI MPOITYCKaHUS

3. Tunel JUCKPUMHHATOPOB HEMPEPBIBHBIX CUCTEM PAJAMOABTOMATUKU: BPEMEHHBIM, YaCTOTHBIM,
(hazoBbIii

4.0OnrtumanpHas TUHeWHas HerpepbiBHas GuibTpanus (Gunstp Kanmana-berocn)
5.0ntumainpHas JIMHEHHas nuckpeTHas ¢uiabTpanus (unbtp Kanmana)

6.00111e MoHATHS 00 ONTUMAIBHBIX CHCTEMax (MIIBTPALUHN PAJIN0ABTOMATUKN U METOaX UX
CHHTE32

7. JAMCKpeTHBIN craaxuBarouuii GuiabTp. THITBI CriiaXuBaOMUX (PUIBTPOB B KOHTYPE TUIIOBBIX
JUCKPETHBIX CIEAIINX CUCTEM PAJMOABTOMATHKH (C OJHUM, ABYMsI U TPEMs AUCKPETHBIMU
MHTErpaTopamu U 1p.)

8. JlMCKpUMHUHATOP JUCKPETHON CUCTEMBI PaiM0aBTOMATUKH, HAKOIIJIEHUE OTCUETOB B
JUCKpUMHUHATOpE. TUIBI AUCKPUMHUHATOPOB IUCKPETHBIX CUCTEM PAaIMOaBTOMATUKHU:
BPEMEHHOM, YaCTOTHBIN, (pa30oBbIi

9.0nucanue TUCKPETHBIX JIMHENHBIX CIAEASIINX CUCTEM PaJi0aBTOMATHUKN Pa3HOCTHBIMU
ypaBHeHUsIMU. [lepenaTounble PyHKIUN TUCKPETHBIX JUHEHHBIX CUCTEM, YaCTOTHBIE
XapaKTepUCTUKU

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUM
1.BepHo nu cnegyroliee yTBepKI€HuUE:
MmnynbcHas XapakTepUCTUKA CBsI3aHa ¢ KOMILIEKCHBIM K03((GUIIMEHTOM Nepeadu
npeoOpazoBanuem Dypre, a ¢ nepeaarounoi Gpynkueir — npeodpazoBanuem Jlarmiaca
OTtBeTsI:
a) na
0) HeT
B) HE 3HAIO
BepHriii oTBET: a)
2.Yto 00ycnoBIUBAET HEIMHEHHOCTh TUCKPUMUHAIIMOHHON XapaKTEPUCTUKHU?
OtBeTsI:
a) ocoOble cBoicTBa cucteM pagunoaBToMaTtuku (CPA) mpu ommoOke ciexeHus: MaJoro ypoBHSI:
BO3MOYKHOCTh CPBIBA CJICKEHUS
0) ocoOnle cBoiicTBa cucteM paguoasromaTuku (CPA) npu ommbke ciexeHust 00JIbIIOro
YPOBHSI: HEBO3MOXHOCTh 3aXBaTa CUTHAJIa
B) 0coOble cBolcTBa cucTeM paanoaBToMatuku (CPA) mpu ommbke ciexeHns 00IbII0ro
YPOBHSI: BO3MOKHOCTb CpPBIBA CIICKEHUS
') HUYEro U3 BhILIE NePEeYHCIEHHOTO
BepHbiii 0TBeT: B)
3.Kakoii pyHKIIMOHANBHBIN GJI0K B cocTaBe cucteMsbl paagnoaBToMatuku (CPA) sBnsercs
HEJIMHEWHBIM?
OTBeThI:
a) ®HY
0) moacTpanBaeMblii TeHepaTop
B) TUCKPUMHUHATOP
T') YCUJIUTENb
BepHnrliii oTBeT: B)
4.Kax cebs BesleT Ha YaCTOTHOM OCH aMIUIUTYIHO-4acTOTHas Xxapakrepuctuka (AYX) 3BeHa
BPEMEHHOTI'0 3ama3/bIBaHMs C ONIEepaTOpHBIM K03 durimenTom nepenayu:

K(jo)=exp(— jor,)

OTBeTsI:
a) yOBIBa€T C pOCTOM YaCTOTHI
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0) BO3pacTaer ¢ pOCTOM 4acTOTHI
B) HE U3MEHSETCS C POCTOM YacTOTHI U paBHa |
') HE U3MEHAETCS C POCTOM YacTOTHI M paBHA 3aJI€PKKE paIMOCUTHAIIA
BepHriii oTBET: B)
5.Kakoi1 nopsiAoK actaru3mMa 1o OTHOLIEHUIO K BXOJJHOMY BO3JICHCTBHIO UMEET CIEAsIIAs
cucreMa ¢ GUILTPOM, UMEIOIIMM OTIepaTOPHBINA KOADPHUITMEHT TIepenayu:

k@:“"‘PT@J kg 1+T

r p\p

é |-

K(p)=

OTtBeTsI:
a)l
0)2
B) 3
ro0
BepHsiii oTBeT: 0)
6.Kakyro TucKpuMUHUPYIOMIYIO (PYHKIIUIO IMEET ONTHMAJIbHBIN (Pa30BbIi AMCKPUMHHATOP
IPY IPOU3BOJIBHOM OTHOIIEHUHU CUTHAJ/IIym?
OTtBeThI:

a)

—~1h(I,)0,

0)

—sign(1,)0,

_IP'QF
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- P'/IP'

— Aretg(0, /1)

BepHblii oTBeT: a)
7.Kak Ha3pIBaeTCs yCTPOMCTBO, CUTHAN Ha BBIXO/I€ KOTOPOTO 3aBUCUT OT PaCCOTIaCOBaHUS
[apaMeTpoB CUTHAJIOB Ha €ro BXojax?
OTtBeTsI:
a) uabTp
0) reneparop
B) IUCKPUMUHATOP
') KOppEIsATOp
BepHblii 0TBET: B)
8.Kak Ha3piBaeTcsl GUIBTP, UMEIOIINIA CTPYKTYPY, OMUCHIBAEMYIO CIIEIYIOIIUM YPaBHEHUEM:

%_%(;) = F(NX(t) + K 15 (r')(F(fJ —C-%("JL

OtBeTsI:

a) GUIBTP HIKHUX YaCTOT

0) pexeKTOpHbII GUILTP

B) ¢punpTp Kanmana-berocu

) AMckpeTHbIi GpunbTp Kanmana
BepHblii 0TBET: B)

II. Onucanue wikanvt oueHuBanus

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinonnenus snanus: Ouenka «OTJIMYHO» BeIcTaBnseTCS CTYyEHTY,
MIPABUJIBHO BBIMOJHUBILEMY 337a4y, KOTOPbIH MMOKa3aJl Ipy OTBETE Ha BONPOCHI AK3aMEHAIIMOHHOTO
OuseTa U Ha JOMOJHHUTEIBHBIE BOMPOCHI, YTO BJIAZICET MaTEPHAIOM H3y4eHHOH TUCIIUILIMHEI,
CBOOOJTHO IPUMEHSET CBOM 3HAHUS JUIsl OOBSICHEHUS PAa3IMUHBIX SIBJICHUH U peIIeHus 3a1a4

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu gvtnoanenus 3nanus: Ounenka «XOPOILIO» BeIcTaBiII€TCS CTYIAEHTY,
NPaBUIHHO BBIMOJHUBILEMY 33/1a4y U B OCHOBHOM IIPAaBUJIBHO OTBETHUBILIEMY HA BOIPOCHI
9K3aMEHAIlMOHHOTO OMJIeTa U Ha JOTOJIHUTEIbHBIE BOIPOCHI, HO AOMYCTUBIIEMY IIPH 3TOM
HEMPUHIMITAAIbHBIE OITNOKH

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 60
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Onucanue xapaxmepucmuxu gvtnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIECTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OWJIeTa JOMYCTHII
CYIIIECTBEHHBIC U JIaXKe rpyObIe OMMOKHM, HO 3aT€M UCIPABUI X CaM, a TAK)Ke HE BBITIOIHUI 33729y
13 SK3aMEHAIIMOHHOTO OuieTa, HO 00 HaMeTWJI PaBUIIbHBIN MYTh €r0 BBINOJIHEHUS, JIUOO 10
YKa3aHHUIO 3K3aMEHATOpa pelnl IpYyryro 3a/1a4y U3 TOr0 K€ paszeia AUCLUIUIHBI

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)

Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIIACTCS CTYJEHTY, KOTOPBINA: a) HE OTBETHJI Ha BOIIPOCHI 3K3aMEHAI[MOHHOTO OUJIeTa U He
CMOT PelINTh, TMO0 HAMETUTD MTPABWIIBHBIN ITyTh PEIICHUS 3a/1a4u U3 OuseTa; 0) He CMOT PelInTh,
a1M00 HAMETUTh MPABWIIBHBIHN MMyTh PEIICHUS 3a/1a4 U3 9K3aMEHAIlMOHHOTO OuiieTa U Jpyroi
3a/1a4d Ha TOT K€ pa3/iel NUCLIMILIUHGI, BBIIAaHHON B3aMEH Hee; B) IPU OTBETE Ha JOMOJHUTEIbHBIC
BOIPOCHI 00HAPYXIJI HE3HAaHKE OOJIBIIOTO pa3jiesa SK3aMEHAIIMOHHOM MPOrpaMMBbl

1I1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

Onenka ompenensercs B cooTBeTCTBUM ¢ [lonoxkeHuem o OalIbHO-PEHTHMHIOBOM cuUCTeMe AJs
crynento  HUY «MOU» Ha OCHOBaHMM CEMECTPOBOWM COCTAaBIISIFOLIEM M COCTaBISIOLIEH
IPOMEKYTOUHON aTTEeCTALHUU.
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