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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHO| noagnuckio $TEOY BO «HUY «M3W»

CeeaeHK

A 0 Bnagensue L3N M3KU

E; : Bnageney Cwunaesa E.B.
Pa3zpaboTunk * Mol ¢ ViaerTabnrarop R64CcdB849-Sllayevayv-70915102 E.B. Cunaena
COI'JTACOBAHO:
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
P%]KOBOI[HTGHB w CseneHunn o enagensue L3N M3K A.IO'
00pa3oBaTCIbHOU i) Brageney Cu3sKoBa A.10.
pOorpaMMel * MOl ¢ WNaenTibnratop R4eb30863-SiziakovaAY-83831ea CusskoBa
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
w CseneHunn o enagensue L3N M3K
3aBeHyIOH-IHH . o Bnageneyu Kynukos P.C.
BBINyCKAIOIeH Kaheapoun NaerTbnratop R7ef0b374-KUlikovR5-e851162¢ P.C. KynukoB




OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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 PEUICHHsI 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 UCCIIEOBAHMS 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€MOCTH:

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 tuckpumunaTop» (JlabopaTopHas pabora)
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

Beca KOHTpOIBHBIX MepONpUITHI, Y0

Hanekc KM- | KM- | KM- | KM- | KM-

Paznen mucnumianHe! KM: 1 2 3 4 5

Cpok KM: 4 8 12 14 15

[TpuHIIUTIBI TOCTPOCHHS CUCTEM PaTiOaBTOMATHKH.
JuckpuMuHaTOpHI cneAsmux cucreM. OnepaTopHbie
KO2(PUIMEHTHI Tepeayn CHCTEM

[TpUHIMITBI TOCTPOEHUS CUCTEM PATUO0ABTOMATHKHU.
JuckpuMuHATOPBI caeasamux cucreMm. OnepaTopHbie +
Kod(UITMEHTHI IEpejaui CUCTEM

AHanu3 TMHEHHBIX CUCTEM paannoaBTOMATHUKH. Henuneiinrie
CHUCTCMBI paIHOABTOMATUKHU U UX JIMHCApU3aAlUA

AHanu3 TMHEHHBIX CUCTEM paannoaBTOMATHUKH. Henuneiineie
CHUCTCMBI paIHOABTOMATUKHU U UX JIMHCApU3aAlUA




[{udpoBble cucTeMbl paA0aBTOMATUKHU U UX aHATIN3

[{udpoBsie CHCTEMBI paAMOAaBTOMATHKH U UX aHAJIH3 +

OnrumManbHas ¢punbrpanus, GuasTpel Kaamana

OnrumanbHas ¢punbrpanus, GuasTpel Kaamana + +
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
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
OIIK-1 N-3orik-1 [Ipumensier | YmeTs: JlaboparopHas pabora Nel «Cucrtema ciexXxeHHs 3a 3aIeP)KKOM CUTHAIIA)
0OIIIeNH)KEHEePHBIC 3HAHUS B | IPUMEHATh METObI aHanu3a | (JIlabopaTopnas pabora)
VH)KCHEPHOM JICSITEBHOCTH | U CUHTE3a JIMHEUHBIX U JlaboparopHast pabota Ne2 «YrinoBoit nuckpumunatop» (JlabopaTopHas
JUTSt aHaiau3a U | HeIMHEWHBIX, HETPEPBIBHBIX | paboTa)
[IPOCKTUPOBAHUS U JUCKPETHBIX CUCTEM JIaGoparopnas padota Ne3 «HenuneitHble pe>XKUMbI paOOTHI CUCTEMBI
PaaNO3JIEKTPOHHBIX pagnoaBTOMaTUKU ciexeHus 3a yactotoi» (Jlaboparopnas padora)
YCTPOMCTB U CUCTEM IIPOBOJUTH UCCIIEIOBAHUS JlaboparopHas pabota Ned «HenuneliHas AUCKpeTHAs CUCTEMA CIIEKEHUS
XapaKTEPUCTUK CUCTEM 3a ¢azoi» (JlabopaTopHas padorta)
aBTOMATHUYECKOTO
YIPABICHUS
MIPOBOJMTDH aHAIH3
YCTOMYUBOCTH,
JETEPMUHUPOBAHHBIX U
CIIy4alHBIX ITPOLIECCOB B
HETIPEPBIBHBIX U
JTUCKPETHBIX CHCTEMaxX
aBTOMATHUYECKOTO
YIPABJICHUS
OIlK-2 NJI-3onk-2 OOpabaTteiBaeT U | YMETh: JlabopaTtopHas pabota Ned «HenunelHas qucKkpeTHas CUCTeMa CICKEHUS

MPEJICTaBISIeT TOTy4YeHHBIS
IKCIIEPUMEHTAIILHBIC
JMaHHBIE JUIS  TOJTYYCHHUS
000CHOBAHHBIX BLIBOJIOB

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

3a (azoit» (JlaboparopHas pabota)
3amuTa pacuetHoro 3aganus (Pacuerno-rpaduueckas pabora)




| YIPABJICHUS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. JladopaTopnasi padora Nel «Cucrema cie:xeHust 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
ONMCAHWEM JAHHON pabOThl U C PEKOMEHIYEMOMW JIUTEpaTypoM; A TPeX TUIIOB BO3AECUCTBUI
(cTyneHuaTtoe, JIMHEWHOE W KBaJpPaTUYHOE) PAaCCUUTATh OIIMOKY CJIEKEHHS B yCTAaHOBHUBIIEMCS
pexxume Ui 3-X TUIIOB (PUIIBTPOB; OIICHUTH MX MOPSIOK acTaTH3Ma; pe3yabTaThl CBECTH B TAOIUILY;
MPOAyMaTh METOIAMKU DKCHEPUMEHTAIbHOIO OINpeAeNieHUs MmapaMeTpoB anbda, Oera, raMma;
MOJITOTOBUTHCS K OTBETY HA KOHTPOJBHBIC BOIPOCH 2. OQopMHUTE OTYET O MPOJIeIaHHOM padoTe 3.
[TpoiiTu ompoc Mo oT4eTy O mpojenanHoil padore 4. [IpoiTi ompoc Mo KOHTPOIBHBIM BOIIPOCAM
npenojaBaTess

KpaTkoe conep:kanue 3a1aHusi:

1. [nsa npoBepeHua aKcnepumeHTa TpebyeTcs cnegytoliee 060pyaoBaHMe: aHTEHHA Ha NOABUNKHOM
00bEKTE, AiBa CBEPXLUMPOKONOOCHbIX pagnomMmoayna, noasukHaa nnatpopma, MK co cneymanbHbiMm
nHTepdericom. OguH M3 moaynen umeet PUKCMPOBAHHOE NONOXKEHNE U UMUTUPYET
npuémonepeaaTumnk, a A4pyron, cBO60A4HO NepemeLLatoWMIACca B NPOCTPAHCTBE, — Lie/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» TPOU3BOAUTCS BBOJ OCHOBHBIX MapaMETPOB CUCTEMBI,
BIUSIOMIMX Ha €€ peKuM padoThl. [Ipu 3TOM N3MEHEHNE MapaMeTPOB MOXKET MMPOUCXOIUTH BO
BpeMsl CheMa NoKa3aHui ¢ u3MepuTes (B pealbHOM BpeMeHH). Takum 006pa3oM, BO3MOKHO
HaOJII0/ICHUE N3MEHECHHS PEeaKIIMU CUCTEMBI Ha BXOHOE Bo3zciicTBre (BB) npu Bapuanuu 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 nuueBoii manenu “Tlapametpsl cuctemsr’” Ha 3kpane [1K co cneransasim 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. IIpoBepsbTe, ABIAETCS JIU CUCTEMA YCTOWYMBOMN MPU BBIOPAHHBIX ITapaMeTpax 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
Tabnuya 1
N A Al A
BosneiictBue | @uibtp, No | Xyers € | Yyers © | Alyer, TAKTBI a,c|ply.c 1
. Kl/l
" 14pTy
Ky
a- 1(t) 2: ?
K,(1+pT
3 ( ZD ®)
p
1
.B -t 2
3
1
Y- tz 2
3

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 BONIPOCHI/3aJaHUA:

‘ YMeTh: IMPUMCHSATDH MCETOJbI ‘ I.I[JI}I CHUCTCMBI CIIC)KCHUA 3a 3aﬂep>1<1<01”4 CHUTIHaJia




aHaJIM3a M CHHTE3a JIMHEWHBIX U
HEJIMHENHBIX, HENPEPBIBHBIX U
JUCKPETHBIX cucTeM
pPaaroaBTOMATUKHU

BBIBEJMTE U N300pa3zuTe 3aKOHBI N3MEHEHHUS Ipoliecca Ha
BBIXO/I€ JUCKPUMUHATOPA JIJIS CITydasi, KOT/la Ha BXO/IE
JICUCTBYET CTyleH4YaToe Bo3aeicTBUE. cnonbp3yiite

. K
orepaTopHbIl KodhduueHT nepeaay Guibtpa No2: ?".

PexoMeHnyercs UCIOIb30BaTh PACIIMPEHHBIE TAOIULIbI
npeobOpaszoBanwmii Jlammaca

2.JIns1 cucTeMBl CIEXKEHNS 3a 3a/1€PIKKON

CUTHaJIa BBIBEUTE U U300pa3UTE 3aKOHBI U3MEHEHUS
npouecca Ha Beixoae ®HY nis cnyyas ctyneH4aroro
BO3/IeicTBUS. Mcnonp3yiiTe onepaTopHbIi KOG OUITHEHT

Ky
nepenad gubTpa No2: > PexomMennyercs ucnonb3oBaTh

paciupeHHble TabauIbl IpeodpazoBanuii Jlamaca
3.1 cucTeMbl CleKeHus 3a 3aJ€pKKOM CUTHaia
BBIBEJMTE U M300pazuTe 3aKOHBI U3MEHEHHUSI [Ipoliecca Ha
BBIXOJIE€ AUCKPUMUHATOPA JJISI CIIy4as JIMHEHHOTO
BO3IeicTBUS. Mcnionb3yiiTe onepaTopHbId KOAPDUITUEHT

Ky
nepenad grrbTpa No2: > PexoMennyercs ucnosnb30BaTh

pacuupeHHble TabauIbl TpeodpazoBanuit Jlamaca
4.JIns1 cuCTEMBI CIICKEHHUS 3a 33JIePKKOM CUTrHasa
BBIBEJMTE U N300pa3zuTe 3aKOHBI N3MEHEHHUS Mpoliecca Ha
BbIxoe ®HY s ciydast TMHEMHOTO BO3JEHCTBHS.
Hcnonp3yiiTe oneparopHbiit KOYPPUIIMEHT Mepeadyn

Ky
bunpTpa Ne2: 2 Pexomennyercs uCronb30BaTh

pacimpeHHbie Tabuilbl TpeoOpa3zoBanuii Jlamnaca

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5

Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax. 80
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: OLeHKa "y10BIETBOPUTENIBHO" BBICTABIIAETCS
€CJIM 3aJaHUE IIPEUMYILIECTBEHHO BBIIIOJIHEHO

Oyenka: 2

Onucanue XapakmepucmuKu 6blNOJIHEHUS 3HARUA. OI_ICHKa "HCYIlOBJ'IeTBOpI/ITCJ'IBHOH BBICTABJIACTCSA
€CJIK 3aJaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMMPEUMYIICCTBEHHO HE BBIITOJIHEHO

KM-2. JIaboparopHasi pabota Ne2 «YT1/10BOH IMCKPUMHUHATOP»

@opmbl peaju3anum: 3anIuTa 3a1aHus

Tun koHTpoBLHOrO MeponpusTus: Jlaboparopnas padora
Bec koHTpOBbHOrO Meponpustusi B BPC: 15




IIponenypa mnpoBegeHMsI KOHTPOJIBbHOro Meponpusitusi: 1. BpINOIHUTE JOMalIHIOO
MOJTOTOBKY, B KOTOPOW TpeOyeTcsl BBHIMOJHUTH U 3aHECTH B OTYET CIEIYIOIIee: O3HAKOMHUTHCS C
ONMCAHNUEM JaHHOM pabOThI U C PEKOMEH1YyEMOM JINTEpaTypOi; IoJjlarasi MCTHHHOE HallpaBJIEHHUE Ha
L€JIb, €T0 OLEHKY B YIJIOBOM M3MEPUTEJIE U ONOPHYIO OLIEHKY YIJIOBOIO HANpPAaBIICHUS, IOCTPOUTE
YeThIpE JIUCKPUMHUHAIIMOHHBIE XapaKTEPUCTUKU YIJIOBOI'O JIUCKPUMHUHATOpa JJIs COYETaHUS
ClIy4aeB OJIU3KOTO U JajEKOro PacloiOXKEeHHs LEIH OTHOCUTENIbHO aHTEHHOW pPeméTKH, a Takxke
JUI CiTydaeB Mayiol 6a3el W Oonbliol 0as3bl (Bcero yersipe coueranus). Ilpum moctpoenun Bcex
YEThIPEX JAUCKPUMHUHALMOHHBIX XapaKTEPUCTHK JOJKHO BBIINOJIHATHCA YCIOBHE: «LEIb» JIOHKHA
Kak OBl «00JIeTaTh» aHTEHHYIO PEIIETKY HAa (PUKCUPOBAHHOM PACCTOSHUH; IIOATOTOBUTHCS K OTBETY
Ha KOHTPOJIbHBIE BONPOCH 2. OdhopMuTh 0TUET 0 TIpoaenaHHoi padote 3. [IpoiiTu onpoc 1o oTyeTy
0 npojenanHoi padore 4. [TpoiiTu onpoc Mo KOHTPOIHHBIM BOTIPOCAM MPETOIaBATENS

Kpartkoe cogep:xanue 3aganus:
JlaboparopHoe 3aaHNe 3aKJII0YAETCs B AKCIIEPUMEHTAIbHOM U3MEPEHUU
JUCKPUMHMHAILIMOHHON XapaKTEPUCTUKHU YIII0BOTO JUCKPUMUHATOPA B YETBIPEX CIIydasX.
N3mepurtenbHast ycraHOBKa (puc. 1) COCTOUT M3 TpeX CBEPXIIUPOKONOIOCHBIX PAIUOMOIYICH
u KomnbioTepa. Moaynu Nel u Ne2 HacTpoeHbI Ha peXUM U3MEPEHUS U 00pa3yl0T aHTEHHYIO
pemeTKy. DIeMEHThl AHTEHHOM PEHIETKY MTOMEIIAIOTCS Ha TOBOPOTHBIN cToj. PaccTosiHue
Mexay MoaynsiMu Nel u No2, 6a3a peméTku, MOXKHO YCTaHAaBIUBATh Ha BpeMs ITPOBEICHUS
HKCIIEPUMEHTA IPOU3BOJIBLHO (He MeHee 25 cMm). Moaynb Ne3, 11e11b, HACTPOEH Ha PEeXUM
n3iydeHusi. OH NOMEIaeTcss Ha HEKOTOPOM YAAJIEHUH OT HEHTPAa AHTEHHOU PEIIETKH,
oOpazoBanHoi MoaysssMu Nel u Ne2. Moayns Nel nmoakito4eH K KOMIIBIOTEPY Ul [Tepeiauu
M3MEPEHUI B IPOrPaMMHbBIA MOAYJIb.

«OTpakeHHAA»

PanHoBOIHA )
Llemn 3mepurens Nel

I;I I:] USB
R;(t)#const ESH

L(t)=const

11K

«OTpaxeHHaD»
PaHOBOIIHA

Rs(t)#const

I3mepurens Ne2

Pucynok 1. K onucanuto nabopatopHoii ycranoBku: [1K - mepcoHanbHbIN KOMIBIOTED
B xoMIIBIOTEpHOM MOYJIE PaCCUUTHIBAETCSI PA3HOCTH OIIEHOK (ha3 U €€ MmepecyET B OLIEHKY
yriaoBoro HampasieHus. Ha pucynke 2 npezcrasieH uHTepdeiic mporpaMMHOTO MOy

(V] -
Crapt C'rqn:

C'rarlclcc;mqec;m:;a:ak‘repw:mm B)(:IEOPKB1 0 BenuunHa Gass!

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

paduk

Pucynok 2. Matepdeiic mporpaMMHOI0 MOAYJIS

10



[TporpamMHBIil MOZTYJTh TIO3BOJISIET B peaIbHOM BpEMEHHU HaOMIOAaTh OleHKY yria 0. [Ipu
HaxxaTuu Ha KHONKK «CtapT» 1 «CTOIm» NpOUCXOIUT, COOTBETCTBEHHO, HAYAJIO U
MIpEeKpaIieHNue CUUTHIBaHUS OLIEHOK (pa3 ¢ m3ameputeneit Nel u Ne2 ¢ mocnemyromeit
00paboTKO NaHHBIX U rpadUecKUM BBIBOJIOM OlieHKH yria. Ha manenu «Benwunna 6a3b0»
3agaetcs 0aza pemérku L. Ha nanenu «CratucTuyeckue XapakTepUCTUKID BBIBOJSTCS
3HaueHUs MmaTemaTudeckoro oxkunanus (MO) u cpennexBaaparuueckoro orkiaonenus (CKO)
peanuzauuu. Knonka «I'paduk» co3npaer okHo «I'paduk» ¢ JaHHBIMU BbIOpaHHOTO rpaduka u
pacmupeHHbIM (QYHKITMOHATIOM PaboThI C rpaduKkaMu

CopepxaHuie SKCIIEPUMEHTOB OTpakeHo B Tabmuie 1

Tabnuya 1

ba3a aHTeHHOI pem€TKU , M
0.25...0.3 0.5..0.6

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

ConeprkaHre SKCIIEPUMEHTOB

Paccrostnue o uenu , M

HOpHI{OK BBIIIOJIHCHUS SKCIICPUMCHTA 1:

1. YcTaHoBUTE 2JIEMEHTHI aHTEHHOU peléTku (paguomonynu Nel u Ne2) na
TIOBOPOTHOM CTOJIE HA pacCTosHuU L™™, BLIGpaHHOM B JOMAIIHEH MOATOTOBKE, MAKCHMAIILHO
TOYHO

2. VCTaHOBHTE LENb Ha PacCTOSHUE A3 O™, BLIGPaHHOM B IOMANIHEH TTOTOTOBKE

3. IToBepHHTE aHTEHHYIO PELIETKY Ha TIOBOPOTHOM CTOJIE TaK, YTOOBI 11€JIb OKa3ajlach
Ha HOpMaJId K 0a3e pemeTKy, yCTaHOBUTE HYJIb TIOBOPOTHOTO CTOJIA B TOM TOJIO0KESHUU

4. IToBopaunBaiiTe HOBOPOTHBIH cTOJ ¢ m1aroM 5..10 rpagycoB U A KaXJ0ro

MI0JIO’KEHHUSI U3MEPHTE OLIEHKY YIJIa, OJIYy4aeMyl0 YCPEJHEHUEM HECKOIbKUX U3MEPEHUH, a
takxe CKO n3mepenuit. PesynbraTsl n3MepeHuil 3anocure B Tabnuiy 2

Tabnuya 2.

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

S. [Toctpoiite IX 1 GpayKTyallmoOHHYIO 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 dKCIIEpUMEHTa (0a3bl aHTEHHOM pelIETKH, pacCTOSHUS 10 1IeJIN) Ha
TOYHOCTb OLIEHKH YIJIOBOI'O HAIIPABIICHUS

A
IIpumeyanue. TOUHOCTH OLIEHKH YIJIOBOTO HampasieHuss M [9] Ha HETIOJABUKHYIO 11€JIb
BO3pAaCTaeT C yBEIMUYECHUEM JUIMTEILHOCTH ITepruoaa ycpeaaenus X

KoHTpoJibHbIe BONIpoChl/3aJaHUA:
11



YMmeTs: MPOBOJUTH aHau3 1.ITosicauTe CIOCOO OLIEHKH YTIIOBOT'O HAMPABIICHHUS C
YCTOWYUBOCTH, IIOMOILBIO0 AHTEHHOMN PEIETKH
JIETEPMUHUPOBAHHBIX u 2.Kakue BO3MOXKHBI OLIEHKU YTJIOBOTO HAapaBiIeHUs Ha
CIIy4aiHbIX IIPOLIECCOB B MCTOYHMK CUTHAJA, €CIIM Pa3HOCTh (a3 paJAuoCUrHaia,
HENPEPBIBHBIX M JAMCKPETHBIX MIPUHUMAEMOT'0 Ha IIEPBOM M BTOPOM 3JIEMEHTaX
cucreMax aBTOMaTHYECKOTO aHTEeHHOM peméTku, cocrapusger Ag = 22,5°, a 6asa
yIpaBJICHUS anTeHHOM peméTku L = 34, rae A — juyimHa BOJIHBI
3.ITosicHuTe cxemy yrioBOro AMCKpUMHUHATOPA,
paccMaTpuBaeMoro B padbore

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu eblnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBLITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 8blnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIOJIHEHO

KM-3. JlabopaTopnas pa6ora Ne3 «HesmHeiiHbIe pe:kMMbI pa00oThl CHCTEMbI
cJIe’KeHHs 32 YaCTOTO»

®opmbl peanu3anmu: 3alinuTa 3a1aHUSL

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHMsT KOHTPOJIBLHOro Meponpusitusi: 1. BBINOIHUTE  JOMaNIHIONO
MOJIFOTOBKY, B KOTOPOM TpeOyeTcs BBIMOIHUTD U 3aHECTU B OTUET CJENYIOLIee: U3YYUTh ONHMCAaHUE
monenu CCY, ucnonb3yeMoil B paboTe; M3ydyuTh MO y4eOHHMKY [2] wim [3] METOOUKY OLEHKH
MOJIOCHl  3a-XBaTa M TMOJOCHl yAEp)KaHHUS MyTéM TIpadUUYEecKOoro pelieHus HEeIUMHEWHOTo
T depeHMaIbHOro ypaBHeHus. BKIOunTh MaTepuasibl B MOJrOTOBKY; MPOAYMaTh METOIUKY
HKCIIEPUMEHTAJIbHOW OLEHKHM TOJIOChl 3a-XBaTa M IIOJIOCHl YJEp)KaHUs: TpeOyeMmble BXOHbBIE
BO3/ICICTBUS, IPU3HAKU 3aXBaTa U CPbIBA. BKIIOUMTH MaTepuaisl B IOATOTOBKY; MOATOTOBUTHCA K
OTBETY Ha KOHTPOJIbHBIE BONPOCHI 2. OPOopMHUTH OTUET 0 MpojaeraaHHoi padore 3. [Ipoiitu onpoc no
0TYeTy 0 npojenanHoi padote 4. [IpoiTi onpoc Mo KOHTPOIBHBIM BOIPOCAM IpenoiaBaTess

Kpatkoe cogep:kanue 3a1aHus:
Llenp mabopaTtopHO pabOTHI: 3aKJIF0YAETCsl B U3yYEHUH 0COOEHHOCTEH 3axBaTa U CpbiBa
CJIe)KEHUS B HEJIMHEHHOW JUCKPETHOM CHCTEME CIIEKEHHS 3a 4acTOTOM (cM. puc.1)
B nanHoit paboTe HEMMHEHHBIN peXUM cresIeld CUCTeMbl PaJ0aBTOMATHKU CCIIEyeTCs Ha
npuMepe CTpykTypHoi Mojenu nuckperHoi CCY (cum. puc.2)
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Pucynok 2. CTpykTypHas cxema HelMHelHo# nuckpetHoi CCYH

CCY ucnonb3yroTcs B HaBUTaIlmoHHOM arnmapatype norpedureneit cuctem ['JIOHACC u GPS,
a TaK)Ke B PaJIMOJIOKAIIMU U B THIPOAKYCTUKE (B TOM YHCIIE, B MEAUIIUMHCKUX TPUOOpax
IH/IaFHOCTI/IKI/I) JJIs1 OLICHKH I[OHJIGpOBCKOﬁ YHaCTOTHI, I10 KOTOpOﬁ, B 4aCTHOCTH, OICHUBACTCA

BCKTOP CKOPOCTH.

B naboparopHoii paboTe OIICHHBAIOTCS MOJI0Ca 3aXBaTa U moJioca yaepkanus cuctembl CCY. B

JIOMAIITHEH MTOATOTOBKE IOJIOCHI
paboThI — ¢ MOMOIIIBIO UMHUTALIN

OLOCHUBAKOTCA aHAJIMTUYCCKHU, a4 B IIPOLCCCC BLINTOJIHCHUA
OHHOI'O MOACIIMPOBAHUA.

JlaGopaTopHO€ 3ajaHKe 3aKIII0YAETCS B CIEYIOLEM:
1. [ToctpouTts 3aBucUMOCTS {2({2.) — pacCTPOHKN OT OTKIOHEHHS {2 IS IBYX

3HA4YECHUI KPYTU3HBI PETYIHPOB

OYHOM XapaKTEPUCTUKU MYTEM IpauyecKoro perieHus

HeNMHeHoro tuddepeHuanbHoro ypaBHeHus. OLeHUTb MOJIOChI 3aXBaTa U yJep KaHus
2. IToctpouTts 3aBUcUMOCTS {2({2.) — pacCTpOHKN OT OTKIOHEHHUS {2, AJs IBYX

3HA4YECHUI KPYTU3HBI PETYINPOB

OYHOM XapaKTEPUCTUKU IIyTEM UMHUTAILUOHHOTO

MOACIINPOBAHUA CcCy TP pa3JIMYHBIX OTHOIICHUAX CI/IrHaJ'I/HIYM. OI_IeHI/ITB ITIOJIOCHI 3aXBaTa U

yIepKaHUs

3. ConocTaBuTh PE3YIbTAThI U CACIATh BHIBOJBI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: IIPOBOJNTH aHaJIN3 1.ITosicHuTe mpuHLIMI pabOTHI YaCTOTHOTO
YCTOMYHMBOCTH, JTUCKPUMHHATOPA, UCIIOIB3YEMOT0 B paboTe
JETEPMUHUPOBAHHBIX U 2.B ueM 3aKII04aeTCsl METOAMKA ONPEAEICHUS T10JI0C
CILy4aiHbIX MIPOLIECCOB B 3axBara M yAep KaHUs yTEM pelIeHNs HETUHEHHOTO
HENPEpPBIBHBIX M JAMCKPETHBIX Qg QepeHInaTbHOr0 ypaBHEeHU?

cucTemMax aBTOMATUYECKOTO 3.B dem 3akimo9yaeTcs METOIMKA AKCIIEPUMEHTAIBHOTO
yIpaBICHUS OIIpeeNIEHNs TI0JI0C 3aXBaTa U yAep KaHus?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90

Onucanue xapakmepucmuKu 6blnol

HEeHUA 3HAHUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHucC

BBIIIOJTHEHO B ITOJTHOM O00BEME MJIH BEITIOJTHEHO MpEMMYIICCTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 337134

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "HeyI0BJIETBOPUTEILHO'" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-4. JIabopaTopHasi pabora Ned «HesqmHeiiHasi JUCKPeTHasi CHCTeMA CJIe:KeHHus 3a
pa3zoii»

®opmbl peau3anum: 3anIuTa 3a1aHUA

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBedeHHs] KOHTPOJIbHOIO Meponpusitusi: 1. BpImosHuTs  JOMAIIHIO
MOJITOTOBKY, B KOTOPOW TpeOyeTcsl BBIIOJHUTh M 3aHECTH B OTYET CJEAYyIollee: IMpouyuTaiiTe
HOJHOCTBIO TEKCT ATOTO ONMMCAHUS U JIEKIMH, NMOCBSIEHHBIX JAUCKPETHBIM CUCTEMaM; 3apUCylTe
(YHKIIMOHAIBHYIO M CTPYKTypHyto cxembl CC®, xotopele Bam Hano peanns3oBath BO BpeMs
BBINOJIHEHUS JIaOOpaTOpHOW paloThl, HAaWAUTE MEpeaTouHyl0 (QYHKLUUIO OT (a3bl BXOJHOIO
CHUTHaJIa 70 OMMOKH 1O (a3e U ¢ IOMOIIBIO Hee ONPEEINTE YCIOBUS YCTOMUMBOCTH CHCTEMSI [ 1, c.
253]; noctpoiite 00:1acTh 3HAYEHUH MapaMeTPOB CUCTEMBI, IPH KOTOPBIX CUCTEMa YCTOWYMBA; IS
JTAHHOTO pacueTa MOXHO CYMTaTh (Da30BbIA JUCKPUMHUHATOP JIMHEHHBIM MpPH MajbIX OLIMOKax
ClIeXKeHus 1o (ase; MOCTPoiTe KauyecTBEHHO IpaUKy 3aBUCUMOCTH OLIMOKU CIEKEHHSI CUCTEMBbI
OT BpPEMEHU JJIsl JABYX THUIIOB BXOAHBIX BO3JEHUCTBUMN: MOCTOSHHOTO U JMHEHHOIO B OTCYTCTBUU
IIymMa MPUEMHHUKA; MPOBEIUTE COMOCTABICHUE COOTBETCTBYIOLIMX I'pa(MKOB; CIelaiTe BBIBOAIDI;
MOCTPONTE KAayeCTBEHHO TpaMKHU 3aBHUCHMOCTH OIIMOKU CIIEKEHHUS CUCTEMBl OT BPEMEHH IpHU
pa3IMYHBIX 3HAUYEHUSX OTHOLICHWs CUTHAJ /IIyM IMPH HAIMYMM IIyMa MPUEMHHUKA; MPOBEIUTE
COIOCTaBJICHHE COOTBETCTBYIOLIUX I'paUKOB; ClieJaiTe BBIBO/bI; paCCUMTANTE OLUIMOKH CIEKEHUS
3a (pa30if B YCTAaHOBUBIIEMCS PEXHME Ul JBYX THUIIOB BXOJHBIX BO3JIECHCTBHMH: MOCTOSHHOTO U
JMHENHOro B OTCYTCTBHH IlIymMa npueMHuka 2. OpopMuTh 0THET 0 npojenaHHoi padore 3. [Ipoiitu
ONpoC MO OT4eTy O TnpojenaHHol pabore 4. IIpoiiTM ompoc MO KOHTPOJIBHBIM BOINPOCAM
IpernoiaBaTens

Kpartkoe conep:xanue 3aqanus:
[{enb mabopaTopHO# pabOThI 3aKI0YAETCA B U3YYEHHUH MTPOLIECCOB B HEIMHEIHON cUcTEMe
($ha30B0i1 aBTOMOICTPONKHU C pa3IUYHBIMU (Ha30BBIMH TUCKPUMUHATOPAMH, UCIIOIB3YEMBIMU B
HaBuranuoHHo# anmnaparype norpeourteneir [ JIOHACC/GPS u B apyrux paainoTeXHUYECKUX
CUCTEMaXx, B TOM YHCIIE, B MEIUIIMHCKUX TUAarHOCTHYECKHUX Mpubopax
B naGopaTopHoii paboTe U3y4aroTcsi BOIPOCHI, CBA3aHHBIE C MPUHITAIIOM PaOOThI TUCKPETHON
HEJIMHEHHOH cuctemsl ciexxenus 3a (azoit (CCD) paanocurnana ¢ moayssiuein ®M-2 (aHrai.
BPSK(1)), c Habmo1eHrEeM U HCCIIEIOBAHUEM MPOIECCOB, MPOUCXOIANINX B JAHHOU CUCTEME
3agaun paboTHI:

1. 1) U3yunTb TEOPETUYECKME BOMPOChI, CBA3AHHbIE C MAaTEMaTUYECKMM ONMCAHNEM AUCKPETHbIX

He/IMHeNHbIX CMCTEM CaexeHunA 3a $da3oi curHana;

2) U3y4nTh MPUMEHEHUE CUCTEM CIISKEHUS 3a (pa30ii, pabOTAOIINX 110 MOIYIMPOBAHHOMY
curnany ®M-2;
3) U3y4nuTh 0COOEHHOCTH pabOThI CUCTEMBI CIIEKEHU 3a (pa3oi cCUrHamia;
4) NOHATH, KaK pabOTAIOT Pa3JIMUHbIE TUIIBI HETMHEWHBIX (a30BbIX JUCKPUMHHATOPOB B
clensIel cuctemMe, UCIoNb3ys Ul 3TOTO UX AUCKPUMUHAIMOHHBIE XapaKTePUCTUKU;
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5) npoaHanu3upOBaTh BO3AEUCTBHE AETEPMUHUPOBAHHBIX MPOIIECCOB HA IUCKPETHYIO
HEJIMHEHHYIO CUCTEMY CIIeKEHUS 3a (a3ou;
6) MpoaHAIM3UPOBATH BOSHUKHOBEHHE OIIMOOK CIICKEHUS B CUCTEME CIIEKECHH 3a (a30id

B nannoit nabopaTopHoii paboTe paccMaTpuBaeTCs MOTHOCTHIO IUCKPETHAS CIeAsIIast
cuctema 3a (pa3oii curtana, B KOTOPOH AUCKPETU3ALKs BXOIHOTO MpoIiecca MPOUCXOIUT 10
CPA, a Bce nponeccol B CPA — nuckperHbie

Ha puc. 1 npuBenena cTpykTypHas cxeMa HeJIMHEHHON JUCKPETHOM CUCTEMBI CIIEKEHHUS 3a
dazoit. /[lanHas cxeMa oTpakaeT yImpomEHHOEe MaTEMAaTHUECKOE ONMcaHne (yHKITMOHATHHBIX
y3JI0B, KOTOPBIE BXOJAT B (DYHKIIMOHAIILHYIO CXEMY U HY>KHA JIJIsl aHAIMTUYECKOTo pacuéra
IIPOLIECCOB.

& (k)

Figure 1 PucyHok 1. CTpyKTypHasa cxema He/IMHelHo guckpeTtHoii CCY

JlaGopaTopHoe 3a/1aHue 3aKITI0YAETCs B CIASAYIOMIEM (CM. pHC.2):

1. U3yuenne paboTsl (ha30BOTO JUCKPUMHUHATOPA

PaccmatpuBaem pexxkum padotsl Nel: JIX (moctpoenue X /1)

JIucKprMIHAIIMOHHAS XapaKTEPUCTHUKA — 3TO 3aBUCUMOCTh MAaTEMATHYECKOTO OXKHUTAHUS
BBIXOJTHOTO TIporiecca (pa3oBoOro TMCKpUMUHATOPA OT paccTporiku (asbl Ag. s mocTpoeHus
9TOM XapaKTePUCTHKHU CHCTEMa CIIexKeHHs 3a $a30il pa3MbIKaeTcs, U Ha BXOJ AUCKPUMUHATOpA
MOJIACTCS CUTHA C JIMHCWHO HapacTaroniei ¢a3oii

KonnuecTBo 0TCU€TOB MOJEIUPOBAHUS ISl TAHHOTO PEKUMa PabOTHI JOCTATOYHO 33]aTh
paBubiM 1000

B kauectBe BapuanToB O/ HCHOIB3YIOTCS MATHh TUIIOB AUCKPUMHUHATOPOB:

@[ Nel: up, = —th(l,)0Qp;

DT Ne2: uy, = —sign(l,)Qyp;

DOIIN3: upy, = —1,0Qp;

OJ1 Ned: uy, = — Q”/,p ;

DJT Ne5: uy, = —Arctg(Qp/I )
p

cco
Tan wogenn KoniecTsa oTcweTos Wym vaBnionenud  OTHoweHwe i, BTy

MocTosnnoe BB
ks & Hauane, )
paa
Owiiea 8 cepenie. 0

g r=———

E L const 2
g1 2 T 8 aipha 20
= £ 7 beta 20
g F B
g 15 ,/ gamma 20
& H .
o £ .
o - P
g 0 d10 E / ax
H H . Tun X 1
3 H -

£s - 333 BX0HO10 CATKANA, DA

a t‘é— 2

. P

o 02 0a 06 08 1 0 02 04 08 08 1
Bpeun, cex Bpews, cex

Pucynok 2. Matepdeiic Mmoaenu cuctemsl ciexeHus 3a ¢pazoi curHana

1.1. ITocTpouTh NUCKpUMUHAIIMOHHBIE XapakTepucTUKH (/IX) Bcex nmepedrcieHHbIX BhIIIe
daszoBrix quckpumunaTopos (P®/1), onpenenuts ux aneprypsl A, . 3anucarh 3Ha4€HUE B [paj]
u [rpan]. JluckpuMuHaMoHHas XapakTepUCTUKA B 1a00paTOpHOI paboTe cTpouTcs Mpu

15



BBIKJIFOUEHHOM BHYTPEHHEM IIIyM€ MTPUEMHHUKA
[Tpumeuanue: mmpuna aneptypbl X ®J] — 310 3HaueHne (has3pl, KOTOPOE U3MEPSIETCS TIO
nepBbIM MakcuMmyMam J{X 1 BbIpakaeTcst B eAMHUIIAX U3MEpeHUst: [pana] wiu [rpajn]

1.2. IToctpouTh HOPMHUPOBAHHBIE TUCKPUMUHAIIMOHHBIC XapakTepuctuku (HX) Bcex msaTu
tunoB O/ npu BHIKIIIOYEHHOM BHYTPEHHEM IIIyM€e MPUEMHHKA B PE3YJIbTATE JICJICHUS Ha

HOpMI/IpyIOH_[I/Iﬁ MHOXHUTEIIb C LEJIBIO ITOJTYYCHHA eﬂHHHqHOﬁ KPYTH3HBI HHCKpHMHHaHHOHHOfI

XAPaKTCPUCTHUKU I[TPU MAKCHUMAJIBbHOM YPOBHC HABUTAIITMOHHOT'O CUTHAJIA. I[aHHBIe
HOPMHPYIOIIIE MHOYKUTEIN IOCUYUTAHBI U aBTOMATHUYECKH 3aJIaHbl B IIPOTpaMMe
nabopaTopHOM pabOTHI

CnenaTh BBIBOJ O TOM, Kakoi ()a30BBIH IUCKPUMUHATOP 00J1a1a€T HEKOTOPBIMH

3aTpyaHEHUSIMU, OCHOBBIBasiCh Ha Buje Bcex X paccmorperHbix DJI. C ueM 310 MOKET OBITH

cBs13aHo?

1.3. UccnenoBath, Kak BIUsSET U3MEHEHHE (YBEIMUEHUE U YMEHbBILIEHUE) 3HAUEHUN OTHOILIEHUS

CUTHAJI/IIYM Ha (OpPMY BBIXOJHOTO HANPSKEHUS I KaXKI0ro Tumna ¢pa3oBoro
IucKkpuMuHaropa. [ 3Toro Heo6Xo0IMMO BKIIOUHUTH BHYTPEHHHH TyM IPUEMHHUKA U,

HU3MCHAA 3HAYCHU OTHOILICHUA CI/IFHaJ'I/I_HYM, Sa(bl/IKCI/IpOBaTB IMponeCChl HA BBIXOAC (1)330B01"O

JUCKPUMHUHATOPA
3aHecTH HarjsiaJHbIC Fpa(I)I/IKI/I B OTUCT

2. UccnenoBanne TOYHOCTH CUCTEMBI CIEKEHU 3a (pa3oii mpu OTCYTCTBUH IIyMa
V3yveHrne TUHAMHYECKUAX OMTUOOK CICKEHUS IIPU YETHIPEX THITOBBIX BO3JICHCTBHIX:

— MOCTOSIHHOE (CTYIEeHYaToe);

— JIMHEHHOE;

— KBaJpaTU4YHOE;

— KyOuueckoe

PaccmatpuBaem pexxum padoTsl Ne2: CCD (cuctema ciexkeHus 3a (a3oi curaania)

B naGoparopHoii paboTre yacToTa JUCKpeTU3alNK 3a/1aHa Kak: fy; = 20 (MI'n), oTcronga

MIePUOJ TUCKPETU3AINu paBeH: T, = 1/ £, = 5-1078 (¢)
KonmdecTBO 0TCYETOB MOAECTHUPOBAHUS ISl TAHHOTO PEXKHMa PadOTHI JOCTATOYHO 33/1aTh
pasaeiM: N = 1000...5000

Br160op HOMepa Ga30BOro AUCKPUMHUHATOPA OCYILIECTBIIETCS B 3aBUCUMOCTH OT HOMEpa
Opurajpl, ykazaHHoro B Tabnuue 1

Tabnuua 1. Bei6op tTuna ®J1

Howmep 6puraner | Tum ®J]

1 Nel: up, = —th(l)0Qp

2 No2: up, = —sign(l,)Qp

3 Ne3: upy = —1,0Qp

4 Ne5: uy, = —Arctg(Qp/I )
2

2.1. ITocTpouTh 1 3aHECTU B OTYET TpadUKH OMMOOK ClIeKEHUs 3a (a30i A 3TUX YEThIpeX
TUIIOB BXOAHBIX Bo3zeicTBuil (BB) B oTcyTcTBUM 1TyMa nmpueMHuka. [l npumepa 3a1aaum
CJIE/LYIOIIME apaMeTphl: const = 2 (rpan); a, = 20 (rpaw/cex); f, =

20 (rpan/cex  2); ¥, = 20 (rpawcek 3);

3aukcupoBaTh YCTAHOBUBIIMECS 3HAYCHHS OITMOOK CIICKEHUS JIJISl KAKIOTO CITydasi h
3aHECTH JJaHHbIE B TaOJIMIy 2, MOSICHUTh XapaKTep U3MEHEHHsI rpauKoB

Ta6J'II/II_Ia 2. YcTaHOBHMBIINECS 3HAYCHHS OIIMOOK CIIEKCHUS
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OmmoOka ciexenus 3a hazoi
Turr BB | Ilocrosiuuoe | JIuneitnoe | KBagpatnanoe | Kyoudeckoe

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

2.2. 3apaTh Ui YETHIPEX THIIOB BXOJAHOTO BO3JCHCTBUS HAYAIBHYIO OIIMOKY CIICKECHHUS,
OTJIMYHYIO OT HYJIs, Hanpumep, paBHyio 5, 10, 80 rpaa, u mocTpouTh rpaguku OIIMO0K
ciexenus. [I[poHabmojaTh BO3HUKIINE H3MEHEHHUS B XapaKTepe 3aBUCUMOCTH OIIHNOOK
ciexxenus 3a (azoit. 3adhukcupoBaTh (MPY HAJTUYKMH ) OTKJIOHEHHUS YCTAHOBHUBIITMXCSI OTHOOK
ClIeXKeHus 3a $a30ii OT TEOPETUUECKU OCYUTAHHBIX 3HAYCHUH OIIMOOK U TOIBITATHCS
O00BSACHUTH, OTKY/Ia OHH BOSHUKAIOT

2.3. 3a1aTh HECKOJIKO 3HAYCHHUI Ha4YaJIbHBIX OIIMOOK cliexeHus 3a ¢azoi: Ap, = 40...90
rpaa. Jlobutkcs cppiBa ciiexeHus 3a Ga3oii curHania, 3aMKCUpoBaTh JAaHHOE 3HAYECHUE
HAYaJIbHOM OMIMOKU CIEKEHUS M 3aHECTH B OTUET. A Takke 3aUKCUPOBATH TPAHUYHOE
3HaYCHHE HAYAJIbHOW OIIMOKH CIIEKEHHS, TIPU KOTOPOM CHCTEMa €IIe COXPAHAET KOPPEKTHYIO
paboty

2.4. 3agaTh HECKOJIBKO 3HAUCHUH OIIMOOK ciekeHus 3a (ha30i B cepeiiHe BpeMeHU
HaOmoneHus: Apr /y = 40...90 rpaxa. lobutscs cppiBa CleXeHuUs 3a Gpa3oi CUrHaa,

3a(pUKCUPOBATH JAHHOE 3HAUCHUE OLTUOKYU CIICKEHHSI B CEpeIMHE BPEMEHH HAOIIOICHUS U
3aHECTH €T0 B OTUET. A Takke 3apUKCHPOBATH IPAHMYHOE 3HAYCHHUE OITUOKHU CICKEHHS B
cepeauHe BpeMEHHU HAOI0IeHUs, P KOTOPOM CUCTEMa €lIIe COXPaHsIET KOPPEKTHYIO paboTy
3. UccnenoBanue TOUHOCTH CUCTEMBI CIIeKEHUs 3a (a30i sl ABYX TUIIOBBIX BO3/EHCTBUIA
(TIOCTOSIHHOTO M IMHEIHOT0) pU HaMu4uu 1myma. M3ydenne GpaykTyallmOHHBIX OLMIUOOK
ciexenus 3a ¢a3oii. MccnenoBanue AeHCTBHS IIyMOB Ha CHCTEMY.

PaccmatpuBaem pexxum paboTsl Nel: criexxenue 3a ¢a3oil curnana

KonnuecTBo 0TCU€TOB MOJEIMPOBAHUS ISl TAHHOTO PEKUMa pabOThI JOCTATOYHO 33]aTh
pasasiM N = 2000...3000

3.1. IlocTpouTs peanu3aiiu ommOoK CiaeKeHus 3a (a30i CUrHajia ¢ UCTIOIb30BAHHEM
($a30BOro AUCKPUMHUHATOPA IO HOMEPY OpPHUTraibl, OMMCAHHOTO PaHee, BKIIOYHB
IpeIBApUTENLHO IIYM U 33J1aB CJIEAYyIOIINEe 3HauYeHus oTHomeHus curnan/mym (OCHI): 10, 25,
27,30, 33, 35, 40 u 45 nbl'u. 3aHecTy B OTUET pean3aliy OMIUOOK CICKEHUS TS IBYX
sgauenuit OCII: 35 u 45 nbl'n

3.2. PaccunTath C MOMOIIBIO MOJIENH TOYHOCTh cieKeHHs 3a (pa3oil curnana (cpeaHui KBaapaT
ommOku (CKOmr) cnexxenns 3a (ha3oii paguocuriaia mpyu HATHIUN TTOCTOSTHHON
COCTaBJIAIOLIECH OIMOKH, UCTIOIB3Ys pealn3alni, IOCTPOEHHbIE B 11.3.1, U KaXKA0T0 ciaydast.
3unauenuss CKOm Bbipazuts B [rpaa]. CBecTu nosyyeHHbIE JaHHbBIE B TAOIHILY

CnenaTb BBIBOJI O TOM, Kak MeHsaeTcss CKOm omubku ciexxeHus 3a (azoil curnana npu
M3MEHEHUHU OTHOILEHHUS CUTHAJI/IIYM, U KaKoBa MPUPOJa 3TUX U3MEHEHUH

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMeTh: IMPOBOAWUTE HCCICAOBAHUA
XapaKTCPHUCTHUK CHUCTEM
ABTOMATHYCCKOI'O YIIPAaBJICHUA

1.1300pa3uth GyHKIIMOHAIBHYIO U CTPYKTYPHYIO CXEMBI
JTMCKPETHON HEJTMHEWHON CHCTEMBI CIIeKEHUs 3a (pa3oi,
UCIOJIb3YeMOM B TaHHOU padoTe, U MOSCHUTh, KaK 3TH
CXEMBI COOTHOCSTCS APYT C Ipyrom?

2.Kak 3aBucuT ommoOKa ciexeHus 3a ¢pa3oil oT Tuna
BXOJIHOTO BO3AE€UCTBUS?

3.IlosicHuTe pa3HUIy MEKy CUCTEMaMU YaCTOTHOMW U
(a30BoOi aBTONOACTPOUKHU. J{JIsl YETro ITH CUCTEMBI
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HCTOJIb3YIOTCS?

4.Kakyro nHPOPMAITUIO MOKHO MMOTYYHTh, OTCICKHBAS
4acToTy U a3y NPUHUMAEMOro CUTHalIa B CUCTEMax
9acTOTHOM U (pa30BOI aBTOMOACTPOHKHU?

YMerThb: oOpabaTbIBaTh u 1.Yemy paBHBI OITMOKHU CISKEHHS 32 (Da30il B
IPECTaBIIATh JTaHHbIE o YCTaHOBUBIIEMCS PEKUME ITPH BO3ICHCTBUHN HA CHCTEMY
pe3ysbTaTaM 3KCHEPUMEHTAIbHOIO BXOJIHOTO BO3/IEUCTBUS B BUJIE: TOCTOSIHHON (DYHKIIUU
UCCIIEI0OBAHUA CUCTEM («ckaukay), TMHEHHON, KBAIPATUYHON M KyOUYeCKOU
ABTOMATUYECKOT0 YIPaBJICHUS byHKIIMN?

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHkKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu eblnonenus 3Hanus: OLUeHKa "yA0BIETBOPUTEIbHO" BEICTABIISAETCA
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

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

®opMmbl peau3anum: 3anuTa 3aJaHus

Tun koHTpoIbLHOTrO MeponpusiTus: PacuetHo-rpadpuueckas padbora

Bec koHTpOoIbHOrO Meponpusitusi B BPC: 40

IIpouenypa npoBeaeHusi KOHTPOJAbHOro MeponpusTusi: 1. CTyaeHTaMm HeOOXOIUMO BBITIOJIHUTH
pacuetHoe 3anaHue Nel mo Teme "Ananu3 HenpepbiBHON cucteMbl PA (cuctembr @AII, YAIIL,
BPEMEHHOI'O MWJIM YIJIOBOro compoBoxkiaeHus). Cnate otueT Ha mpoBepky 2. CryneHTam
HEO0OXOUMO BBHIMIOTHUTH pacueTHoe 3amaHue Ne2 mo Teme "AHanu3 00O0OIIEHHON TUCKPETHOMN
cuctembl PA". Cnate oTueT Ha mpoBepKy 3. COCTaBUThH U 3aLIUTUTH JIBE YACTU PACUETHOIO 3a/laHuUs

Kparkoe conepxanue 3agaHus:
B pamkax pacuetHo-rpadudeckoro 3ananust Nol BBIMOTHSAETCS aHAN3 HEPEPHIBHOW CHCTEMBI
PA (cuctemsr ®AII, YAII, BpeMEHHOTO WJIM YTIIOBOT'O COIPOBOXKICHUS)
3aaHue BBINOIHACTCS NHANBHUIYAIBHO 110 BApUAHTaM
PacuérHoe 3aaHne HalIpaBJIEHO HA 3aKPEIJIEHUE YMEHMS aHaJIN3a HENPEPBIBHOM cUCcTeMbI PA
(cucrempr ®AIL, YAII, BpeMEHHOT0 WM YIIIOBOTO COITPOBOXKICHNUS)
Heo6xoanMo HayunThCs pacCUUTHIBATH 3HAUEHUE OIIMOKHU CIEKEHUS B YCTaHOBHBILIEMCS
pPEXUME B CIIy4dae IETEPMUHUPOBAHHOTO BO3JACHCTBUS, €CIIU BO3ICHCTBHE SIBIAECTCS CIy4aitHOMN
¢byHKLMEl BpeMeHHU, TUCIEPCUI0 OIIMOKHU CIIeKEHHUS B YCTAHOBHUBILIEMCS pEeXXKHUME, a TAKXKe
JUCTIEPCUIO OIIUOKHU CIIEKEHUS, BBI3BAaHHYIO JEHCTBUEM Ha BBIXOJIE TUCKPUMHUHATOpa 0e10ro
nryma

Yacte 1
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10.

11.

MocTpoinTe 0606LLEHHYIO CTPYKTYPHYIO CXEMY Cneallelt cucTeMbl PaSMOaBTOMATUKK. YKaKnUTe
JONYLLEHNA, MPU KOTOPbIX 0606LLEHHAA CTPYKTYPHAA CXEMA ONUCbIBAET PaboTy CUCTEMbI, TUM KOTOPOM
yKasaH B rpade 1 npuBeaéHHON HUKe Tabaunubl 1

Yb6eauTecb B TOM, YTO paccmaTpMBaemasa CMCTEMA NPU UCNOAb30BaHUM GUALTPA, ONEPATOPHbIN
KO3bOULMEHT Nepesaym KOTOporo npmeeaéH B rpade 2, ycroiumea

Monaras, 4To NapameTpPbl CUCTEMbI YA0BNETBOPAIOT COOTHOLLIEHUIO, NpUBEAEHHOMY B rpade 3,
NoJlyYnTe BbiparkeHne gns usmeHeHus olWnBKM cnexenns x(t) npu Bo3gencTemm “ckavka” u HyneBbIX
Hayva IbHbIX YCIOBUAX

MocTpoiTe rpadmKk nonyveHHow 3aBnucumoctu x(t). Ana 3aganuii 2, 5, 10, 13 1 19 HaliTn He npouecc
X(t), a npouecc y(t)

YKaxuTe, Kak MEHAETCA XapaKTep NepexoAHOro npoLecca, ec/iv COOTHOLWEHME, yKa3aHHoe B rpade 3,
He BbINOJIHAETCA

Mpw BbINOJIHEHWM 3TOrO COOTHOLLUEHUSA BbISCHUTE, KaK BAUAET Ha A/INTENIbHOCTb NePexoLHOro
npouecca B CUCTEME 3HaYeHWe napameTpa ¢uabTpa, NpuseaéHHOro B rpade 4

Onpegenute, Nonb3yack rpadoit 5 Tabnupl, ABAAETCA N BO3AENCTBUE B BalLEM 3a4aHUM CTyYaMHOM
UM AeTEPMUHUPOBAHHOM PYHKLMEN BpemMeHW. B cnyvae feTepMMHUPOBAHHOTO BO3AENCTBUA
HaNAUTE 3HAYEHME OLINOKN CexKeHus

B YCTAaHOBUBLLUEMCS PEXKUME, NMPUAB, YTO OMUCLIBAETCA BblpaxKeHUem, NpuseaéHHbIM B rpade 6. Ecam
BO3JENCTBME ABNAETCA Cy4anHOM GyHKUMEN BpEMEHU, HANAMTE ANCNEPCUIO OLIMOKM CNEXKEHMA B
YCTQHOBMBLLEMCA PEXKMME, NoJaras, YTo CNeKTpasibHasa NAOTHOCTb BO3AENCTBMA ONUCbIBAETCA
BblpaykeHueM, NpuseaEHHbIM B rpade 7

HalianTte B yCTAaHOBUBLLEMCA PEXMME ANCMEPCULIO OLLUMOKM CAeXeHUA, BbI3BAHHYO AeACTBUMEM Ha

BbIXOJe ANCKPUMUHATOPa 6e10ro LWyma CO CNEeKTPabHOM NAOTHOCTbIO S;EE (0)

Mcnonb3ya pesyibTaTbl, NOJyYeHHbIe MPUY BbINOJHEHUN NYHKTOB 7 U 8 3a4aHuWA, onpeaenuTe cpegHuit
KBaZpaT OLIMOKM CNEXEHUA B YCTAHOBUBLLEMCA PEXMME C YYETOM AeicTBUA npoueccos A(t) u &(t).
MpoBeauTe ONTUMM3ALLMIO MAPAaMETPOB GUIbTPA, YKa3aHHbIX B rpade 8 Tabumubl, M0 KpUTEPUIO
NoNyYeHUa MUHUMYMA CpeaHero KeagpaTa olWnBKK. NoACHUTE, MOXKHO I OCTa/IbHble NapameTpbl
duNbTPa (€CAN OHKM €CTb) ONTUMU3UPOBATL MO ITOMY KPUTEPMIO. YUTUTE NPU STOM BANAHUE YKA3aHHbIX
napameTpoB Ha APYr1e XapaKTePUCTUKU CUCTEMbI: O/IUTENBHOCTb NEPEXOLHOIO NPOLLECCa, BEUYUHY
OLUMBKK CNEXKEeHUA B NEPEXOLHOM pPeXMMeE

BbIICHUTE, COXPaHAETCA /1N YCTOMYMBOCTb PACCMATPUBAEMOMN CUCTEMBI MPU BKIOYEHUU B €€ COCTaB
OO0NONHUTENIbHOTO 3BEHA C Ko3ddULmMeHTOM nepesauun, npmeeséHHom B rpade 9. Mcnonbayiite npu
3TOM METOZ, YKa3aHHbIM B rpade 10 1 3HaueHMA NapaMeTpPoB CUCTEMbI, MOMeLLEHHbIe B rpade 11

Tabnuua

w1 ]z] 3 a5 s 7 [ s w ] n

., =1B/pao; K =25 pad/B-¢ T, = .4c
0lc
2B/pad; K =125 pad[B-c; T; = 0.036c;

v | [ SET=2 K |ne| & Lo |Yaspn) |

5
7
m 1+5,KT;, =2 [5KT ¢ T Y+ pi)(1+ pl, | 5
*3RT =23 T # U PRIEEPRY | e, 1 2 0003 T, = 0.15¢
8, =1.5B]pao; K = 5 paofBoc; T = 0.033c;
3 [on |e | S,ET-025 T |eer| A K 1+ pT) anresn N o
’ T, =005
5
5
7

, =058/ pao; K =32 pae
0.05; T
OABwuc; K =200 wwe/B ¢ T, = 0.5¢

(Lt pT)(1+ pT,) | et

4 |n(a| SET =2 K || pr KT

B pamkax pacuetHo-Tpadudeckoro 3amanust No2 BBIMOTHSIETCS aHAU3 TUCKPETHBIX CHCTEM
panuoaBToMaTuku. [ BeinosHeHus: PI'P BeINONIHSIOTCS IpeABapUTEIbHBIE PACYETHI
MaTOXXHIaHHS OIMIUOKH CISKEHUS U (QIYKTYyallMOHHOM COCTABJISIONICH OMIMOKYU CIICKESHUSI B
YCTaHOBUBLIEMCS PEXKUME

3azaHre BBINOJHSIETCS HHANBUYAIBHO IO BApUAHTAM

Pacu€rHoe 3a1aHne HAIIPaBIIEHO HA 3aKPEIUIEHUE YMEHUSI aHAIM3a JUCKPETHBIX CUCTEM
Paa0aBTOMATHKY Ha TIPUMEPE aHan3a 0000MEHHON AUCKPETHON CUCTEMBI
paauoaBTOMaTUKU. IIpu 3TOM 11 IPOCTOTHI ITOJIAaraeTcsi, 4YTO BXOAHbIE BO3AEHCTBUSA,
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JTUCKpUMUHALMOHHAs XapakTrepuctuka (JIX) u koapdunment ycunenus puibtpa
0e3pa3MepHbI; pa3MEepHbIE BEJIMUHHBI - TOJBKO OCTOSIHHAS BPEMEHU M MEPHOJT AUCKPETU3ALINN
Pacuétnoe 3aganue (yactb 1I). AHAIH3 TMCKPETHBIX CHCTEM PaJIMOABTOMATHKH
PacuérHoe 3aaHne HanpaBIIEHO HA 3aKpeIJICHNE HaBBIKOB aHAIN3a JUCKPETHBIX CUCTEM
paZroaBTOMATHUKH HA IPUMEPE aHamu3a 0000MEHHON TUCKPETHON CHCTEMBI
panroaBTOMaTUKH. [Ipy 3TOM [71s1 MPOCTOTHI MOJIAaraeTcs, 4YTO BXOAHBIC BO3ACHCTBUS,
TUCKpUMHUHANMOHHAas xapaktepuctuka ([IX) u koaddunment ycunenus puibrpa
0e3pa3MepHbI; pa3MEepHBI TOJILKO MOCTOSTHHAS BPEMEHHU U Mepuo Auckperuzanuu. Ha pucynke
1 mpencraBieHa CTPYKTypHast cxeMa 0000IEHHON TMCKPETHOM CUCTEMBI PaIHOABTOMATUKH, B
COCTaB KOTOPOM BXOMST: CTATUCTHUECKUI SKBUBAJICHT AUCKpuMuHaTopa (tun X
OMpeIeIeTC HOMEPOM BapuaHTa (HOMEPOM CTYACHTa B CUCKE IPYIIIbI), CM. IPHIIOKEHUE) U
JTUCKPETHBIN CriaKuBarOmui GuiabTp (TUl GUIbTpa OnpeaensieTcss HOMEPOM BapHaHTa, CM.
npusoxenue). Perenue 3aianus ciaenyer Npou3BOIUTh HA KOMITBIOTEPE, B OHOM U3
MaTeMaTUYeCKHX MakeToB, HanpumMmep, B MathCAD wnim Matlab; odhopmiienne permenus
(Bxurouast Habop popmyn) ciaenyer MPOU3BOIUTH HA KOMITBIOTEPE, B OTHOM U3 TEKCTOBBIX
penakTopoB, Hanpumep, B MS Word u coxpansats B popmare *.doc (eciu coxpaHsTh B
dopmare *.docx, BO3SMOKHBI HCKaXeHUS (POPMYJI IIPH MOTIBITKE OTKPHITHSA (hailiia B TEKCTOBOM
penakTope Ha KOMIBIOTEpE MpernojaBaTelis, 4YTo MPUBEAET K HEHYKHBIM 3aJIep)KKaM B
npoBepke) wiu B popmare *.pdf. Pemenne 3amanus npeaocTaBIisieTCs MPEToaaBaTelio B
yIO0OHOM JJIsl HETO BUJE: B 3JIEKTPOHHOM MU Ha Oymare. B mocnennem ciydae cienyer
MOHUMATh, YTO, TAK KAK YaCTO BO3HUKAECT HEOOXOIMMOCTh B3TJITHYTh HA XOJ PEIICHHS U
CKOPPEKTHUPOBATH €0, paCYETHBIN «MaTeMaTHUECKUiD» (aiin u ¢aiin TeKCTOBBINA JOKHBI OBITH
MOJTrOTOBJICHBI U TIPEAOCTABIISIEMBI 110 3aIPOCY MPENOAaBaTEs

1. B cooTBeTcTBHM CO CBOMM BapuaHTOM (CM. Ta0J1. 2) ONpEAeIUTh THIT PUIBTPA, TToJIaras
JAX nuneitHoM 1 6e3pa3MepHOon
2. OmnpenenuTh ycaoBUs YCTOWYMBOCTH B OOIIIEM BUJIE, KAK COOTHOILICHUS MEXTY

napaMeTpamH criiaxxusarouiero ¢puibrpa kji u T(b, NepUOAOM AUCKpeTH3auuu T v KpyTU3HOM

JAX Sn. Ha ocHOBE OJTy4YeHHBIX Pe3yJIbTaTOB CBOOOIHO BBIOPATh M 3a(pUKCUPOBATH
CJIeIyIOIIMEe YHCIEHHbIE 3HAUYEHUS TapaMeTpoB GUiIbTpa, Nepruoia AMCKPETU3aluU U
KkpyTu3Hbl JIX: obecnieunBaromye yCTOWIMBBIN pexXUM paboThl; 0OecrieunBaroIye
HEYCTOMUYMBBIN pexUM paboThl; oOecrieunBaroe paboTy Ha TpaHULE YCTOMYHUBOCTH
3. Ilo TeopeMe 0 KOHEYHOM 3HAUYEHUHU OPUTHHAJA PACCUNTATh 3HAUCHHE B
YCTaHOBUBIIEMCS PEKUME MATOKUJIAaHUS OLLIUOKY CIIEKEHUSI B 0011IeM BUJE U

0 .
npu KX u Tq?o ,TousS ;18 . Tun TnHaMU4ECKOro BO3AEHCTBUS ONPEAEIUTh B COOTBETCTBHHU CO

CBOMM BAapHUaHTOM. 3amnucarb PAa3HOCTHOC YPABHCHUC CUCTEMBI AJId MAaTOXKUAAHUA OIOKU
CJIC)KCHUSA U ITOCTPOUTH Fpa(bI/IKI/I M3MEHEHHS OITUOKH CIICKECHUS BO BPEMCHHU IIpH

a) KiS u Ty, T n Se . 0) Kit w TP T w Si 8) KiZ u Tpy T2 u S35

4. [Tonaras, 4TO Ha BBIXO/I€ JUCKPUMHHATOPA JCHCTBYET OCIIBIN IUCKPETHBIN IayCCOBCKUI
IIYM C TUCKPETHOM CIEKTPAILHOHN MIOTHOCTHIO S;EE (0), paccuuTaTh TUCIIEPCHIO

(GIIyKTyallMOHHOM COCTaBIISIONIEH OMIMOKHU CIIEKEHHUS B YCTAHOBHUBILIEMCSI PEKHUME B OOIIEM
BUJIE

Mpunoxexne

b F(x) Y =K(z)

PucyHok 1. CTpykTypHas cxema o606LWEHHOI AUCKPETHOM CUCTEMBI P3JMOABTOMATHKI

Tabmura 2
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MOPAAKOBbIA HOMEP CTYAEHTA B CIMCKE rpynnbl | Tun duabTpa | TMN AMHAMMHECKOTO BO3ASHCTBMA
1,13
2,14
3,15
4,16
5,17
6,18
7,19
8,20
9,21
10,22
11,23
12,24

oo OO0 B> > |3 > >
el R=al eal b 2l b=l bRl Read E=al b 2l =g b o

KoHTposibHbIEe BONPOCHI/3a1aHUA:

YMers: o0pabaTbIBaTh u 1.ITosicHuTe MPUHLIUTT paOOTHI CUCTEMBI CIICKEHUS 32
IIPEACTaBIIT JTaHHbIE o 3a/IepKKON paiMOCUTHaIa

pe3ynbTaTaM 3KCIIEPUMEHTAIBHOIO 2.IlosicHuTe IPUHIUTT PaOOTHI CHCTEMBI CIISKEHUS 32
HCCIIEIOBAHUSA CUCTEM (azoit paguocuruana

ABTOMAaTUYECKOIO YIIPABJICHUS

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIETBOPUTEHLHO" BHICTABIISETCS
€CIIK 3aJJaHue MPEUMYIIECTBEHHO BHITTOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
dopMa NPOMEeKYTOUYHOM 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

CryneHT nosyyaeT MHIUBUAYaJIbHBIA OWUJIET, TOTOBUTCS K OTBETY B TeUeHHE He MeHee 60 MUHYT
OTBeT mpenojaBaTeio MPOXOAUT B ycTHOW ¢opme CTyOeHT paccKa3bIBaeT IMOATOTOBICHHBIN
matepHai 1no Bomnpocam ousnera CTyJeHTY 3a/1al0T JONOJHUTEIbHbBIE BOIPOCHI 110 BollpocaM Ouiera
U pazznenaMm TUucHMIUIMHBI Ha ocHOBaHWMM oTBeTa CTyleHTa (opMupyercs SK3aMEHAIlMOHHAs
COCTaBJIAIOLIAs OLIEHKU

L. Ilepeuens Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbHAN 06
0CGOCHUA OUCUUNIUHDL

1. Komnerenuust/Muankarop: 1UJI-3onk-1 [Ipumensier o0menHXeHepHbIC 3HAHUS B WHKCHEPHOM
JIEATEIbHOCTH JUISl aHAJIM3a U TPOCKTUPOBAHUS PALUOIEKTPOHHBIX YCTPOMUCTB U CUCTEM

Bonpocsl, 3aganus
1.®yHKIMOHATbHAS cXeMa 0000IIEHHOM cucTeMa paguoaBToMaTHKU. CTpYKTypHas cxema
CUCTEMa PaIM0aBTOMATUKH (TUCKPETHON 1 HETIPEPHIBHOM)

2.JIuHeitHble 1 HEMUHEHBIE CIESIINEe CUCTEMBI, HEMPEPBIBHBIE, TUCKPETHBIE U LIU(POBBIE
CIEISIINAE CUCTEMBI

3.0nucanne HeMPEePBIBHBIX JIMHEHHBIX CIEASIUX cucTeM TuddepeHInaTbHBIMA
ypaBHeHUsIMU. [lepenaTounbie pyHKIIUHN, YACTOTHBIE XapaKTePUCTUKH

4.0Onpezenenue oneparopHoro kodghuueHTa nepeiadyi CUCTEMbl paJ0aBTOMATUKH.
[TpaBuia CTpyKTYpHBIX IIpeoOpa3oBaHuit

5.Anrebpanyeckuil KpUTEpUN YCTOMUNBOCTH JIUHEHHBIX HETIPEPHIBHBIX CIESIINX CHCTEM
6.YacTOTHBIN KpUTEPUI YCTOWUYMBOCTH JTUHEUHBIX HENIPEPHIBHBIX CAEASIINX CUCTEM
7.AHaNN3 NPOLECCOB B JIMHENHON TUCKPETHON CUCTEME PATMOABTOMATUKH MPH
J€TEPMUHUPOBAHHBIX BO3JEHCTBUIX

8.Pabora cucteMbl pali0aBTOMATHKU B HEJIMHEHHOM pexXUMe (Ha MpUMepe HelpephIBHON
HEJIMHENHOMN CUCTEMBbI YACTOTHOW aBTOIMOACTPONKH )

9.CratucTu4ecKuii S5KBUBAJIIEHT HEMPEPBHIBHOTO AUCKPUMHUHATOPA
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Cucremsbl pain0aBTOMaTUKHU
Kaxkue paznuyarot cnensiue cucreMsl pagnoaBromatuku (CPA) o 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)
) CTIS)KEHHUS 3a HaIlpaBJIICHUEM IIPUX0/1a PaliOCUTHANA
BepHbIi1 OTBET: BCe OTBETHI IIPABUIIBHBIE
2.Kakue Brpl 3HaeTe KpuTepuu yCTOMYMBOCTH CIIEIALIUX CUCTEM PaIu0aBTOMATUKU?
OTBeThI:
a) anreOpanyecKuii KpUTEPUid
0) reoMeTpUUECKUN KpUTepuii
B) YaCTOTHBIN KpUTEPHUIt
r) (ha30BBIN KpUTEPHIA
BepHblii 0TBET: 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. Kakne MaTeMaTH4EeCKUE OTepalluy BKIIOYAET B ce0s1 00001IEHHASI CTPYKTYpHAs cXeMa
JUHEWHON CUCTEMBI paJu0aBTOMATHUKU?
OTBeTHI:
a) BBIYUTATETh
0) mepeMHOXKEHUE HA KPYTU3HY TUCKPUMHUHAIMOHHOW XapaKTePUCTUKU
B) OINEpaTOPHBIN KOIPPUIIHMESHT Mepeladl CUCTEMBI PaIM0aBTOMATUKH
') CymMMarop
1) YMHOXKHUTENb
€) yCUJTUTEh
Bepwpiii otBeT: a), 0), B), T), 1)
5.CucteMa pagroaBTOMATHKU YIJIOBOTO CIEKEHUS
Uto B crcTeMe yTIIOBOTO CIIEKEHHS BBICTYMAET B KAUECTBE OOBEKTa YIIpaBIeHUs?
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) usmepurtens paccornacoanus (UP)
B) 00bekT ympasieHus (OY)
r) noacrpauBaemslii reneparop (I1I)

BepHsiii oTBeT: 0)
7.ABTOMaTHUECKOE YIIpaBJIeHHE (PEryIMPOBAHUE) [10 KAKOMY IIPU3HAKY HOIPA3AEIsAIOT
CHCTEMBI PaJMOABTOMATHKU?

OTtBeThI:
a) yIpaBJIEHHUE 110 BO3JCHCTBUIO (Pa30MKHYThIE CUCTEMbl aBTOMaTHUYECKOTO YIIPABIICHHS)
0) ynpaBieHHE 110 paccorIacOBaHUIO (3aMKHYThIE CUCTEMbI aBTOMATUUECKOTO YIIPABIICHMS)
B) YIpaBJIEHUE 110 OLEHKE BO3/ICHCTBUA (Pa30MKHYThIE CUCTEMbI aBTOMaTUYECKOTO
yIpaBJIEHU)

BepHriii oTBeT: a) 1 0)

8.Kak Ha3pIBaeTCs 3a/1aua OLIEHUBAHMS C CITyYaifHOTO Mpolecca Ha (poHE CTAIMOHAPHOTO [TyMa
IIPU YCIIOBUU, YTO HAOJIIOIeHUE ATUTCS OECKOHEYHO J0Ar0 (T.€. B YCTAHOBUBILIEMCS peKUME)?

OTBeTHI:

a) BUHEPOBCKOH (UIbTparueit

0) nuHeHON QuIbTpanen

B) HEJIMHEHHOW (QUIbTpanuen

') MapKOBCKOH (pumbTparmeit
BepHriii oTBET: a)

9.BepHo 1H cienyromniee yTBepKIeHHE:

[{udpoBble crucTeM paiio0aBTOMATUKH — IPUHIUITHAIBHO HETMHEHHbIE CUCTEMBI?
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

24



B) CTPEMUTHCS K HYJIIO
T') HE U3MEHATHCS

Bepwurliit oTBeT: B)
13.Kak MOXHO OLIEHUTh OTPELIHOCTH HKCIIEPUMEHTAIbHBIX IaHHBIX, IOJTYYCHHBIX B
pE3yJIbTaTe CTATUCTUYECKOTO SKCIIEPUMEHTA HA UMUTALIMOHHOW MOEIu?

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

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

OTtBeTsI:
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) TEXHUYECKOE CPEIICTBO QOIHCHO 0Decneuusams no2peuHoCcms usmepenut, mpeodyemvle 0
obecneueHusi 00CMOBEPHO20 pe3ylbmama
2) He npedvABIAIOMCsL KaKue-1ubo mpebo8anus K mexHu4eckomy 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 padbote Bl mpoBoamim 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 NUCKPUMUHATOP MPU U3YUYEHUHU XapaKTEPUCTUK
YIJI0BOTO JUCKpPUMHUHATOPA Ha Oa3e aHTEHHOM peréTKu
B) B JlabopaTtopHoii pabote Ne3 “Henuneiinble pexxuMbl pabOTHI CUCTEMBI CIIEKEHUS 3a
4acTOTOM” MpU U3y4EeHUH 0COOEHHOCTEH 3aXBaTa U CpbIBA CIICKEHUS B HETMHEHHOM
JTUCKPETHON CHCTEME CIIEKEHUS 32 YaCTOTON
r) B 1aboparopHoii pabore Ne4 “HenuneiiHas quckpeTHas 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
SKCIIEPUMEHTAaJIbHbIE JaHHBIE JIJIS TOTYYeHHs] 0OOCHOBAaHHBIX BBIBOJIOB

Bonpocsl, 3aganus
1.AHasn3 IpoLEeccoB B TMHEHHON HEMPEPBIBHON CUCTEME pau0aBTOMATUKH IPU
JETEPMUHUPOBAHHBIX BO3JeHCTBUAX. [IoHATHE acTaTU3Ma JIMHEWHOH CIIEASIIENd CUCTEMBI
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2.AHanu3 NpOLECCOB B JMHEHHON HEMPEPBIBHON CHCTEME paJOaBTOMATHKHU IIPU CITy4alHbIX
BO3AeHCTBUSX. [loHsATHE SKBUBAJIEHTHON IIYMOBOM MOJIOCKHI MPOITYCKaHUS

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

4.0nrtumanpHas TUHelHas HerpepbiBHas GubTpanus (Gunstp Kanmana-berocn)
5.0ntumainpHas JIMHEHHas nuckpeTHas ¢uiabTpanus (unbtp Kanmana)

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

7. JAuCKpeTHBIN craaxuBarouuii GuibTp. THITBI CriiaXXUBaOMMX (UIBTPOB B KOHTYPE TUITOBBIX
JUCKPETHBIX CIEAIINX CUCTEM PAJMOABTOMATHKH (C OJHUM, ABYMsI U TPEMs AUCKPETHBIMU
MHTErpaTopamu U 1p.)

8. JlMCKpUMHUHATOP JUCKPETHON CUCTEMBI PaiM0aBTOMATUKH, HAKOIIJIEHUE OTCUETOB B
JUCKpUMHUHATOpE. TUIBI AMCKPUMHUHATOPOB AUCKPETHBIX CUCTEM PaJMOaBTOMATHUKHU:
BPEMEHHOM, YaCTOTHBIN, (pa30oBbIi

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

Matepuanbl 1Jis1 IPOBEPKH OCTATOYHBIX 3HAHUM

1.BepHo nu cnenyroiee yTBepKIeHUE:
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 00ycioBIMBaeT HEMUHEHHOCTD JUCKPUMHHAITMOHHON XapaKTEPUCTUKH?
OtBeTsI:
a) ocoOble cBoicTBa cucteM pagunoaBToMaTtuku (CPA) mpu ommoOke ciexeHus: MaJoro ypoBHSI:
BO3MOYKHOCTh CPBIBA CJICKEHUS
0) ocoOble cBolicTBa cucteM paarnoaBToMatuku (CPA) npu ommoOke criexxeHus 00JIBIIOro
YPOBHSI: HEBO3MOXHOCTh 3aXBaTa CUTHaJa
B) 0coOble cBolcTBa cucTeM paanoaBToMatuku (CPA) mpu ommbke ciexeHns 00IbII0ro
YPOBHSI: BO3MOKHOCTb CpPBIBA CIICKEHUS
') HUYEro U3 BhILIE NePEeYHCIEHHOTO
BepHbiii 0TBeT: B)
3.Kakoii pyHK1MOHaNBHBIN 010K B cocTaBe cucTeMbl paanoaBromatuku (CPA) asnsercs
HEJIMHEHHBIM?
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
BPEMEHHOT'0 3aMa3/[bIBaHMs C ONEPATOPHBIM KOAPPHUIIMEHTOM Mepeiadn:

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.Kaxkoit nmopsiiok actatu3ma o OTHOIIEHUIO K BXOJIHOMY BO3JICHCTBUIO UMEET CIIe/sIast
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 TucCKpuMUHUPYIOMIYIO (YHKIIUIO 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
[apaMeTpoOB CUTHAJIOB HA €ro BXojax?
OTtBeTsI:
a) uabTp
0) reneparop
B) IUCKPUMUHATOP
') KOppEIsATOp
BepHblii 0TBET: B)
8.Kak Ha3piBaeTcsl GQUIBTP, UMEIOIINIA CTPYKTYPY, OMUCHIBAEMYIO CIIETYIOIINM 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

Ouyenxa: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinonnenus snanus: Ouenka «OTJIMYHO» BeIcTaBnseTCS CTYyEHTY,
MIPaBUJILHO BBIMOJHUBIIEMY 337auy, KOTOPBIH MMOKa3asl IpU OTBETE HAa BONPOCH HK3aMEHAIIMOHHOTO
OwsieTa U Ha JOMOJHHUTEIBHBIE BOTIPOCHI, YTO BIIAICET MATEPUATIOM H3YYCHHOHN TUCIIATUTHHBL,
CBOOOJTHO IPUMEHSET CBOM 3HAHUS JUIsl OOBSICHEHUS PAa3IMUHBIX SIBJICHUH U peIIeHus 3a1a4

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu gvinoanenus 3uanus: Ouenka «XOPOILIO» BeIcTaBIs€TCA CTYACHTY,
NPaBUIHHO BBIMOJHUBILEMY 33/1a4y U B OCHOBHOM IIPAaBUJIBHO OTBETHUBILIEMY HA BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa U Ha TOTMOJIHUTEIbHBIE BOMPOCH], HO AOMYCTUBIIEMY MPU 3TOM
HEMPUHIMITAAIbHBIE OITNOKH

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 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 TpyObIe OMMOKHM, HO 3aT€M UCIIPABHII UX CaM, a TAK)Ke HE BBITTOJIHUI 3a/1a4y
13 SK3aMEHAIIMOHHOT0 OuiieTa, HO 100 HaMeTUJI MPaBUIIbHBIN MYTh €ro BBIIOIHEHHUS, TM00 M0
YKa3aHHUIO 3K3aMEHATOpa pelnl IpYyryro 3a/1a4y U3 TOr0 K€ paszeia AUCLUIUIHBI

Ouenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIICTCS CTYJEHTY, KOTOPBINA: a) HE OTBETHJI Ha BOIIPOCHI 9K3aMEHAIIMOHHOTO OUJieTa U He
CMOT PelINTh, TMO0 HAMETUTD MTPABWIIBHBIN ITyTh PEIICHUS 3a/1a4u U3 OuseTa; 0) He CMOT PelInTh,
100 HAMETUTD MPABWIIBHBIN IMyTh PEIICHUs 3a/1a4l U3 9K3aMEHAIMOHHOT0 OuiieTa U Jpyroi
3a/1a4d Ha TOT K€ pa3/ieN IUCLIMIUIMHGI, BbIIAaHHON B3aMEH Hee; B) IPU OTBETE HA JOMOJHUTEIbHbIE
BOIPOCHI 00HAPYXIJI HE3HAaHKE OOJIBIIOTO pa3jiesa SK3aMEHAIIMOHHOM MPOrpaMMBbl

1I1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-pEHTHMHIOBOM cHUCTeME AJIs
ctynento  HUUY «MOU» Ha OCHOBaHMM CEMECTPOBOM COCTABISIOLIEH U  COCTaBIIAIOIIEH
IPOMEKYTOUHON aTTecTalluu
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