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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHO| noagnuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU

E; : Bnageney Cwunaesa E.B.
Pa3zpaboTunk - Mo ¢ Vinermvgnratop R6dcd8849-SllayevayV-70915102) E.B. Cuiaera
COI'VIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

P%]KOBOI[HTeHB w Ceenennn o enagensue L3N M3K H C
00pa30BaATCIIbHOU i Bhanenel, OCTaneHKkoe M.C. T
IporpaMMabl * Mol ¢ VneHTUdMKaTOp R6356f55c-OstapenkovPS-854afl8 OCTaHeHKOB

o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH w = Ceenennn o enagensue L3N M3K H C
BHHyCKaIUOU-IeH il Bhanenel, OcCTaneHKkos M.C. T
Kadeapoi * May Wpermvguratop  RB356155C-0OstapenkovPS-854af18 OcTaneHKkoB




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

[{udpoBble cucTeMbl paAO0aBTOMATUKHU U UX aHATN3 +

OnTtumansHas punbTpauus, GpuibTpsel 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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
OIlK-1 NJI-3onk-1 [Tpumensiet | YMeTs: JlaGoparopnas padota Nel «Cucrema ciexeHus 3a 3aJJepKKOW CUTHAIIA
0OIIeNH)KEHEPHBIC 3HAHUS B | IPOBOJIUTH UCCIIEAOBAHUS (JTaboparopnas paboTa)
WHXEHEPHOW JEeATEIbHOCTH | XapaKTEPUCTUK CUCTEM JlaGoparopnas padota Ne2 «YrnoBoit nuckpumunaTopy (Jlabopatopuas
Ui aHanmu3a U | aBTOMaTU4YEeCKOIo paborta)
IIPOEKTUPOBAHUS YIPABJICHUS JIaGoparopnas padota Ne3 «HenuneitHble pe>XKUMbI paOOTHI CUCTEMBI
PaJlnO3IEKTPOHHBIX IIPOBOJIUTH AHAJIN3 cliexeHus 3a yactotoi» (JlaboparopHas padota)
YCTPOMCTB U CUCTEM YCTOWYHBOCTH, JlaboparopHas pabota Ned «HenuneliHas AUCKpeTHAs CUCTEMA CIIEKEHUS
JNETEPMUHUPOBAHHBIX U 3a ¢azoi» (JlabopaTopHas padorta)
CIIy4alHBIX IIPOLIECCOB B
HENpPEepbIBHBIX U
JUCKPETHBIX CUCTEMAX
aBTOMATHYECKOTO
yIpaBlIeHUs
MIPUMEHSATh METO]Ibl aHATIN3a
Y CUHTE3a JINHEWHBIX U
HEJIMHEHHBIX, HETTPEPBIBHBIX
Y IUCKPETHBIX CHCTEM
pasinoaBTOMATUKU
OIIK-2 NJ-3omk-2 O6pabatbiBaeT u | YMETh: JlaGoparopHas padota Ne3 «HenuHeitHbIe pekKUMBI paOOTHI CHCTEMBI

MPEJICTaBISIeT TOTy4YeHHBIS
IKCIIEPUMEHTAIILHBIC
JMaHHBIE JUIS  TOJTYYCHHUS
000CHOBAHHBIX BLIBOJIOB

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

cliexeHus 3a yactotoi» (Jlaboparopnas pabota)

JlabopaTtopHas pabota Ned «HenuneliHas TUCKpETHAsI CHCTEMA CIICKEHUS
3a (azoit» (JlaboparopHas pabota)

3amuTa pacuetHoro 3aganus (Pacuerno-rpadpuueckas pabora)




| YIPABJICHUS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. JIabopaTopHasi padora Nel «Cucrema cie:xeHusi 3a 3a/1epKKOil CHTHAJIA»

®opMbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBegeHMsI KOHTPOJIBbHOro Meponpusitusi: 1. BpINOIHUTE  JOMaLIHIOKO
MOJTOTOBKY, B KOTOPOW TpeOyeTcsl BBIMOJIHUTH U 3aHECTH B OTYET CIENYIOIIee: O3HAKOMHUTHCS C
ONMCAHUEM JAHHON pabOThl U C PEKOMEHJYEMOM JINTEPATypoOil; s TPEX THUIIOB BO3JEHCTBUI
(cTyneHuaTtoe, JIMHEWHOE W KBaJpPaTUYHOE) PAaCCUUTATh OIIMOKY CJIEKEHHS B yCTAaHOBHUBIIEMCS
pexxume Ui 3-X TUIIOB (PUIIBTPOB; OIICHUTH MX MOPSIOK acTaTH3Ma; pe3yabTaThl CBECTH B TAOIUILY;
IpPOAyMaTh METOAMKU DSKCIHEPUMEHTANBHOrO OIpeAeTeHUsl MapamMeTpoB anb(da, Oera, ramma;
MOJITOTOBUTHCS K OTBETY HA KOHTPOJBHBIC BOIPOCH 2. OQopMHUTE OTYET O MPOJIeIaHHOM padoTe 3.
[TpoiiTu ompoc Mo oT4eTy O mpojenanHoil padore 4. [IpoiTi onpoc MO KOHTPOIBHBIM BOIIPOCAM
npenojaBaTess

KpaTkoe conep:kanue 3a1aHusi:

1. [nsa npoBepeHuAa aKcnepnmeHTa TpebyeTca cneaytollee o060pya0BaHNE: aHTEHHA HA NOABUMKHOM
00bEKTE, ABa CBEPXLLUMPOKONOOCHbIX PaANOMOAYNA, NoABUKHAA naaTtdopma, MK co cneunanbHbim
nHTepdericom. OguH M3 moaynen umeet PUKCMPOBAHHOE NONOXKEHNE U UMUTUPYET
npuémonepeaaTumnk, a A4pyron, cBO604HO NepemeLLAoLLMNIACA B MPOCTPAHCTBE, — LLe/Ib, OT KOTOPOK
«oTpaxaerca» curHan (puc.1):

«OTpaeHHAR)

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

PucyHok 1. K onncaHuio nabopaTopHO YCTaHOBKM

[TporpaMMHasi MoJieib CUCTEMBI CIEKEHUS (pHC. 2) TO3BOJIIET B PEaIbHOM 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,
BIUSIONIMX Ha €€ pekuM padoThl. [Ipu 3TOM N3MEHEHHE MapaMeTPOB MOXKET MMPOUCXOTUTH BO
BpeMsl CheMa NoKa3aHuil ¢ u3MepuTens (B peaibHOM BpeMeHHn ). Takum 00pa3om, 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 nepemelleHnem (pyKkamu) NnoABU»KHOM LLenu
M3 O4HOW TOYKN B APYryIo

2. Ha nuueBoii manenu “Tlapametpsl cuctemsr’” Ha 3kpane [IK co cnermansasim 110 BbiOepuTe
tun Guibtp? Ounbtp Nel (Tabimma 1)

3. IlpoBenute KoMIbIOTEpHOE MOzenupoBanue B cpene MATLAB, coxpanure ¢aiinsl ¢
XapakTepHbIMU TpaukamMy (OLEeHKH MH()OPMATUBHOI'O MPOLIEcca U Mpoliecca Ha BBIXOE
JUCKPUMHUHATOPA)

4. IlpoBepbTe, ABIAETCS JIU CUCTEMA YCTOWYMBOM MPHU BBIOPAHHBIX TapaMeTpax CUCTEMBI

5. Ecnu cucrema He sBJIsIeTCsl yCTOWYMBOM, TO MepeliuTe 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 JoMaliHei moarotoske. Caenaiite

BBIBO/IbI
Tabnuya 1
N A Al A
Bosneiicteue | @unbtp, No | Xyers © | Yyer, © | Atyer, TAKTHL | ¢ ¢ Blv.c 1
. Kl/l
" 14pTy
Ky
a- 1(t) 2: ?
K,(1+pT
3 ( ZD ®)
p
1
.B ot 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
nepeMenieHrueM (pyKaMmu) TTOIBIYKHOM IIEeTH B CTOPOHY OT HEIOIBMKHOTO MPUEMOTIepeIaTInKa
(MM TI0 HATIPABIIEHUIO K HEMY)

9. IToBTOPHTE BCe U3MEPEHUS M IIOCTPOCHHMS JIJISI KBAJAPATHIHOTO BXOTHOTO

Bo3eiicTBuA A(t) = y - t? mo myHkTaM 2-7. J{jIsl MMHTAIUK KBAPATUUHOTO BO3/ICHCTBHS B
cocrtaBe 1ab0paTOPHOTO CTEH A MPEyCMOTpeHa HAKJIOHHAS TUIOCKOCTh C HAMIPABJISIOIIUMU, TIO
KOTOPOW CBOOOJIHO CKAaTHIBAETCS «TEJIEKKA» C 3aKPEIUICHHOM Ha Hel 1ienbio. [Ipu aTom
HETOJIBIKHBINA MTPUEMOTIEPEIaTINK YCTAaHABIMBACTCS HA BEPXHEM KOHIIE HAKIIOHHON
TUTOCKOCTH

10. [ToAroToBBTE OTYET O BBHIMOJIHEHUU PAOOTHI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

‘ YMeTh: IMPUMCHSATDH MCETOJbI ‘ I.I[JI}I CHUCTCMBI CIIC)KCHUA 3a 3azlep>1<1<0171 CHUI'HaJia




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: ?".

PexomenyeTcst HCTIONB30BaTh PACIIMPEHHBIC TAOIUIIBI
npeobOpaszoBanwmii Jlammaca

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

CUTHaJIa BBIBEUTE U U300pa3UTE 3aKOHBI U3MEHEHUS
npouecca Ha Beixoae ®HY nis cinyyas 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 N300pa3zuTe 3aKOHBI N3MEHEHHUS Mpoliecca Ha
BBIXOJIE€ AUCKPUMUHATOPA JJISI CIIy4as JIMHEHHOTO
BO3IeicTBUS. Mcnionb3yiiTe onepaTopHbId KOAPDUITUEHT

Ky
nepenad grrbTpa No2: > PexoMennyercs ucnosnb30BaTh

pacipeHHble Tabuubl npeodpa3oBanuii Jlannaca
4.J1ns1 cucTeMbl CIEXKEHUS 3a 3a/IepP’)KKON CUTHAJIa
BBbIBEJIUTE U N300pa3uTe 3aKOHBI U3MEHEHUS Ipoliecca Ha
BbIxoe ®HY s ciydast TMHEMHOTO BO3JEHCTBHS.
Hcnonp3yiiTe onepaTopHblil KO3 GUIMEHT nepefayn

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 BOMIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBIEHHE JJIsl 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 koHTpoLHOrO MeponpusTus: Jlaboparopnas padora
Bec koHTpOBbHOrO Meponpusitusi B BPC: 15




IIponenypa mnpoBegeHMsI KOHTPOJIBbHOro Meponpusitusi: 1. BpINOIHUTE JOMalIHIOO
MOJTOTOBKY, B KOTOPOW TpeOyeTcsl BBHIMOJHUTH U 3aHECTH B OTYET CIEIYIOIIee: O3HAKOMHUTHCS C
ONMCAHNUEM JJaHHOM pabOThI U C PEKOMEHIYEMOM JIUTEPATypOii; 1osiarasi ICTUHHOE HallpaBJIeHUE 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 Jaj€KOro pacroiokKEeHHs eI OTHOCUTEIBHO aHTEHHOW PEHIETKH, a Takke
JUI CiTydaeB Mayiol 6a3el W Oonbliol 0as3bl (Bcero yersipe coueranus). Ilpum moctpoenun Bcex
YEThIPEX JAUCKPUMHUHALMOHHBIX XapaKTEPUCTHK JOJKHO BBIINOJIHATHCA YCIOBHE: «LEIb» JIOHKHA
KakK OBl «00JIETaTh» aHTEHHYIO PEMETKY HA (PUKCUPOBAHHOM PACCTOSHUU; TIOATOTOBUTHCS 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 KomnbtoTepa. Moaynu Nel u No2 HacTpoeHBI Ha PEKUM U3MEpEeHHs U 00pa3yroT aHTEHHYIO
pemeTKy. DIeMEHThl AHTCHHOU PEIIETKY MTOMEIIAIOTCS Ha TOBOPOTHBIN cToj1. PaccTosiHne
Mexay MoaynsiMu Nel u No2, 6a3a peméTku, MOXKHO YCTaHAaBIUBATh Ha BpeMs ITPOBEICHUS
IKCIIEPUMEHTAa IPOU3BOJIBLHO (He MeHee 25 cMm). Moaynb Ne3, 11enb, HACTPOEH Ha PEXUM
n3iydeHus. OH NOMeIaeTcs Ha HEKOTOPOM YAAJICHUH OT EHTPAa AaHTEHHOW 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 HampasneHus. Ha pucynke 2 npeacraBieH 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 nporpaMMHOT0 MOIYIIS
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[TporpamMHBIil MOZTYJTh TIO3BOJISIET B peajlbHOM BpEMEHHU HAOIIOAaTh OlIeHKY yria 0. [Ipu
HaxxaTuu Ha KHONKK «CtapT» 1 «CTOIm» NpOUCXOIUT, COOTBETCTBEHHO, HAYAJIO U
MIpEeKpaIieHNue CUUTHIBaHUS OLIEHOK (pa3 ¢ m3ameputeneit Nel u Ne2 ¢ mocnemyromeit
00paboTKOI NaHHBIX U rpaduecKuM BBHIBOJIOM OlleHKH yria. Ha manenu «BennunHa 6a3bn
3agaetcs 0aza pemérku L. Ha nanenu «CratucTuyeckue XapakTepUCTUKID BBIBOJSTCS
3HaueHUs MmaTemaTudeckoro oxkunanus (MO) u cpennexBaaparuueckoro orkiaonenus (CKO)
peanuzanuu. Knonka «I'padux» cozgaer okno «I'paduk» ¢ JTaHHBIMU BEIOpAaHHOTO rpaduka u
pacmpeHHbIM (QYHKITHOHATIOM PaboThI ¢ 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 paccTOHUHE A3 O™, BEIGpaHHOM B IOMANIHEH TTOrOTOBKE

3. IToBepHHTE aHTEHHYIO PELIETKY Ha TIOBOPOTHOM CTOJIE TaK, YTOOBI 11€JIb OKa3ajlach
Ha HOpMaJIK K 0a3e pemeTKy, yCTAaHOBUTE HYJIb TOBOPOTHOTO CTOJIA B 3TOM MOJIOKEHUN

4, [ToBopauuBaiiTe HOBOPOTHBIN cTO € waroM S..10 rpagycoB u Juist Kaxa0ro

MI0JIO’KEHHUSI U3MEPHTE OLIEHKY YIJIa, OJIYy4aeMyl0 YCPEJHEHUEM HECKOIbKUX U3MEPEHUH, a
takxke CKO n3mepenuit. PesynbraTsl n3MepeHuit 3aHocUTe B TaOIMILy 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 MTapaMETPOB dKCIepUMeHTa (0a3bl aHTEHHOM pelETKHU, pacCTOSHUS J0 LeNH) 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 evinoanenus 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 BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBIITOIHEHO

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 KOHTPOJBLHOr0 Meponpusitusi: 1. BpINOIHUTE 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 yAepKaHUd NyTEM TIpadUyecKoro peHieHus HEeIMHEHHOro
T depeHMaIbHOro ypaBHeHus. BKIOunTh MaTepuasibl B MOJrOTOBKY; MPOAYMaTh METOIUKY
HKCIIEPUMEHTAJIbHOW OLEHKHM TOJIOChl 3a-XBaTa M IIOJIOCHl YJEp)KaHUs: TpeOyeMmble BXOHbBIE
BO3/ICICTBUS, IPU3HAKU 3aXBaTa M CpblBa. BKIIOUUTH MaTepuanisl B IOATOTOBKY; MOATOTOBUTHCS 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 pabOTHL: 3aKJIF0YAETCS B U3y4EHUU 0COOEHHOCTEH 3axBaTa U CphIBa
CJIe)KEHUS B HEJIMHEHHOW JUCKPETHOM CHCTEME CIIEKEHHS 3a 4acTOTOM (cM. puc.1)
B nanHoit paboTe HEMMHEHHBIN peXUM cresIeld CUCTeMbl PaJ0aBTOMATHKU CCIIEyeTCs Ha
npuMepe CTpykTypHoil Mojenu auckperHoit CCY (cm. puc.2)
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Pucynok 2. CTpykTypHas cxema HelMHelHo# nuckpetHoi CCYH

CCY ucnons3yroTcs B HaBuranmoHHo anmaparype norpeoureneii cucrem ['JIOHACC u GPS,
a TaK)Ke B PaJIMOJIOKAIIMU U B THIPOAKYCTUKE (B TOM YHCIIE, B MEAUIIUMHCKUX TPUOOpax
IH/IaFHOCTI/IKI/I) JJIs1 OLICHKH I[OHJICpOBCKOfI qaCTOTHI, I1O KOTOpOI\/JI, B 4aCTHOCTH, OICHUBACTCS

BCKTOP CKOPOCTH.

B naboparopHoii paboTe OIIEHHBAIOTCS MMOJI0Ca 3aXBaTa U moJioca yuepkanus cuctemsl CCY. B
JIOMAIITHEHN MOJArOTOBKE MOJIO0CHI OIIEHUBAIOTCS aHAIUTUYECKH, a B MIPOLIECCE BBHIMTOIHEHUS
pa6OTI)I — C IOMOIIbIO UMHUTAIMOHHOI'O MOJACIIMPOBAHU .

JlaGopaTopHO€ 3ajaHKe 3aKIII0YAETCS B CIEYIOLEM:

1. [ToctpouTts 3aBuCcUMOCTS {2({2.) — pacCTPONKN OT OTKIOHEHHS {2 IS IBYX
3HaUEHUHN KPYTU3HBI PEryJIMPOBOYHON XapaKTEPUCTUKU MMYTEM rpapuuecKoro pemeHus
HeJMHeHHoro tuddepeHanbHoro ypaBHeHus. OLeHUTb MOJIOCHI 3aXBaTa U yAep KaHus

2. ITocTpouTts 3aBucuMOCTS {2({2.) — pacCTpOMKH OT OTKIOHEHHUS {2, AJs IBYX
3HaUEHUHN KPYTU3HBI PErYIUPOBOYHON XapaKTEPUCTUKU MYTEM UMUTALIMOHHOTO
moaenupoBanust CCY npu pa3auyuHbIX OTHOIIEHUSX CUTHAN/ITyM. OLIEHUTD MOJIOCHI 3aXBaTa U

yIepKaHUs

3. ConocTaBuTh PE3YIbTAThI U CACIATh BHIBOJBI

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

YMers: IIPOBOJNTH aHaJIN3 1.B uem 3akimroyaeTcsa METOIMKA ONPEEIEHHUS MT0JIOC
YCTOMYHMBOCTH, 3axBara M yAepKaHUs yTEM pelIeHNs HEJTMHEHHOT O
JETEPMUHUPOBAHHBIX U Qg QepeHInanbHOro ypaBHeHH?

CIlydaliHbIX IIPOLIECCOB B 2.B ueM 3aKiI04aeTCsl METOAMKA IKCIIEPUMEHTATbHOTO
HENPEpPBIBHBIX M JAMCKPETHBIX OIIpeeNIEHNS TI0JI0C 3aXBaTa U yAep KaHus?
cucTemMax aBTOMATUYECKOTO

yIpaBICHUS

YMers: o0OpabaTsIBaTh nu 1.ITosicHuTe TPUHLIKIT PAOOTHI YACTOTHOTO
IIPEJICTaBIISTh JTaHHbBIE 1o JTMCKPUMHUHATOPA, UCIIOIB3yEMOro B paboTe
pe3yabTaTaM 3KCIEPUMEHTAIBHOTO

VCCIIEIOBAHMUS CUCTEM

ABTOMATHYCCKOI'O YIIPABJICHUA

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BEME MIIH BBITIOJHEHO IpEMMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BHIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a71a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEIBLHO'" BBICTABIISACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-4. JIabopaTopHasi padora Ned «HesmmHeiiHasi JUCKPeTHasi CHCTeMA CJIe:KeHHUs 3a
hazoii»

®opMmbl peau3anuu: 3alinTa 3a1aHUSL

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBedeHHs] KOHTPOJIbHOIO Meponpusitusi: 1. BpimosHuTs  JOMAIIHIO
MOJrOTOBKY, B KOTOPOH TpeOyeTcsl BBINOJHUTh U 3aHECTH B OTYET CIEAYIOIlee: MpOYUTanTe
HOJHOCTBIO TEKCT 3TOTO ONMMCAHUS U JIEKIHH, MOCBSIEHHBIX JAUCKPETHBIM CHCTEMaM; 3apHcyiiTe
(YHKIIMOHAIbHYIO U CTPYKTypHyto cxembl CC®, xotopele Bam Hano peanus3oBarh BO BpeMs
BBINOJIHEHUS JIaOOpaTOpHOW paloThl, HaWAUTE MEepeNaTouHyl0 (QYHKLUUIO OT (a3bl BXOJHOIO
CHUTHaJIa J0 OIMOKH IO (ha3e U ¢ IOMOIIBIO HEe ONPEETIUTE YCIOBUS YCTOHUMBOCTH CHUCTEMSI [ 1, C.
253]; nmoctpoiite 001acTh 3HAYEHUH MapaMeTPOB CUCTEMBI, IPH KOTOPHIX CUCTEMA YCTOWYMBA; IS
JTAHHOTO pacueTa MOXHO CYMTAaTh (Da30BbIA JUCKPUMHUHATOP JIMHEHHBIM MpPH MajbIX OLIMOKax
CJIeXKeHHUs 1o (ase; MOCTpoiTe KauyecTBEHHO I'pauKU 3aBUCUMOCTH OUIMOKU CIEKEHHS CUCTEMBI
OT BpEMEHH JJIsl JABYX THUIIOB BXOJHBIX BO3JIEHCTBUM: MOCTOSHHOTO U JMHEMHOIO B OTCYTCTBUH
IIymMa MpUEMHHUKA; MPOBEIUTE COMOCTABICHUE COOTBETCTBYIOLIMX Ipa(HKOB; CIeNaiiTe BBIBOAIDI;
MOCTPONWTE KAaYeCTBEHHO TpaMKHU 3aBHUCHMOCTH OIIMOKU CIIEKEHHUS CHCTEMBbl OT BPEMEHH IpHU
pa3IMYHBIX 3HAUYEHUSX OTHOLICHMsI CUTHAJ /IIyM IMPH HAIMYMM IIyMa MPUEMHHUKA; MPOBEIUTE
COIOCTaBJICHUE COOTBETCTBYIOLIUX I'paUKOB; ClieJaiTe BBIBO/bI; paCCUMTANTE OLUIMOKH CIEKEHUS
3a (ha3oif B yCTAaHOBUBIIEMCS peXHME Ui JBYX THUIIOB BXOJHBIX BO3JEHCTBMIA: MOCTOSIHHOTO U
JMHENHOro B OTCYTCTBHUH IlIyMa npueMHuka 2. OGopMuUTh OTYET 0 npojenaHHoi padore 3. [Ipoiitu
ONpoC MO OT4eTy O mponenaHHol padore 4. IIpoiiTM ompoc MO KOHTPOJIBHBIM BOINpPOCAM
IpernoiaBaTesns

Kpartkoe cogep:xxanue 3aganus:
[{enb mabopaTtopHOit pabOThI 3aKII0YAETCA B U3YUEHHUH MTPOLIECCOB B HETMHEHHOW cucTeme
($ha30BOi1 aBTOMOICTPOHKHU C pa3IUYHBIMU (Ha30BBIMH TUCKPUMUHATOPAMH, UCTIOIB3YEMBIMU B
HaBuranuoHHo# anmaparype norpeouteneid [ JIOHACC/GPS u B apyrux paainoTeXHUIECKUX
CHUCTEMaXx, B TOM YHCIIE, B MEIUIIMHCKUX TUAarHOCTUYECKUX Mpubopax
B naGopaTopHoii paboTe n3y4aroTcs BOIPOCH, CBA3aHHBIE C MPUHIIUIIOM PabOThI TUCKPETHON
HEJIMHEHHOH cuctemsl ciexxenus 3a (azoit (CCD) paanocurnana ¢ moayssiiuein ®M-2 (aHri.
BPSK(1)), c HabmroieHreM B HCCIIeIOBAaHUEM TTPOIIECCOB, MPOUCXOAIINX B TAHHOW CHCTEME
3agaun paboTHI:

1. 1) U3yunTb TEOPETUYECKME BOMPOCHI, CBA3aHHbIE C MaTeMaTUYECKUM OMUCAHNEM ANCKPETHbIX

He/IMHeNHbIX CUCTeM cnexkeHna 3a Gasol CUrHana;
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2) U3y4YHUTh IPUMEHEHHE CUCTEM CIISKEHHUS 32 (Pa30ii, pabOTAIIUX 10 MOy TUPOBAHHOMY
curHairy ®M-2;

3) u3y4nuTh 0COOEHHOCTH PabOTHI CUCTEMBI CISKEHUS 3a (Pa30il CUrHaa;

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

5) mpoaHanu3upOBaTh BO3/ICHCTBUE JETEPMUHUPOBAHHBIX ITPOLIECCOB Ha AUCKPETHYIO
HEJIMHEWHYIO CHCTEMY CIIeKEHHUS 3a a3oii;

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

B nannoii nabopatopHoiil paboTe paccMaTpuBaeTcsl OJIHOCTbIO TUCKPETHAs CesIas
cucrema 3a (pa3oit curnana, B KOTOpOi TUCKPETU3AIUs BXOIHOTO MPOIecca MPOUCXOANT 10
CPA, a Bce npouieccel B CPA — nucKkpeTHbIe

Ha puc. 1 npuBeaeHa cTpyKTypHas cXeMa HEJIMHEMHON TUCKPETHOM CUCTEMBI CIIEKEHUS 32
¢azoii. JlaHHas cxema oTpa)kaeT yIpoLIEHHOE MaTEMaTHUeCKOe ONUCcaHue (PyHKIIMOHAIBHBIX
Y3JI0B, KOTOpBIE BXOAAT B (YHKIMOHAJIBHYIO CXEMY M HY)KHA JIJIsl aHATUTUYECKOT0 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)

JuckpUMHHAIIMOHHAS XapaKTePUCTUKA — 3TO 3aBUCHUMOCTh MaTEMaTUYECKOTO OXKUIaHUS
BBIXOJHOTO TIporiecca (pazoBoro TUCKPUMHHATOPA OT paccTpoiiku a3l Ag. st mocTpoeHus
ATOM XapaKTEPUCTUKH CHCTEMA CIIeKEHUS 3a Pa30i pa3MbIKaeTcs, U Ha BXOJ JUCKPUMHHATOPA
MOJIaeTCs CUTHAI C JIMHEWHO HapacTaromiei (azoi

KonudecTBO OTCYETOB MOJIETUPOBAHUS JJI JAHHOTO PEKUMa pabOTHI JOCTATOYHO 3a7aTh
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. Uatepdeiic Mmoaenu cuctemsl ciexeHus 3a Gpa3oit curaana

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

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

[Tpumeuanue: mmpuna aneptypbl X ®J] — 310 3HaueHne (has3pl, KOTOPOE U3MEPSIETCS 110
nepBbIM MakcuMyMam /[X 1 BbIpakaeTcs B €IMHUIAX U3MEPEHUS: [pajl] win [rpaj]

1.2. ITocTpouTh HOPMHUPOBAHHBIE TUCKPUMUHAIIMOHHBIC XapakTepuctuku (HX) Bcex msaTu
tunoB O/ npu BHIKIIIOYEHHOM BHYTPEHHEM IITyME MPUEMHHUKA B PE3yJIbTaTe JICJICHUS Ha
HOPMUPYIOLIUNA MHOXKHUTEID C LEJbIO MOJYyYEHNU €AMHUYHON KPYTHU3HBI TUCKPUMHUHAITMOHHON
XapaKTEPUCTUKU MPU MAKCHUMaJIbHOM YPOBHE HaBUTAILIMOHHOTO cUrHana. [[anHbie
HOPMUPYIOLIME MHOXKHUTENIN TOCYUTAHbl U aBTOMAaTUYECKHU 3a/1aHbI B IIPOrpamme
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 (YBETMUEHUE U YMEHbILIEHUE) 3HAUEHU OTHOIIEHUS
CUTHAJI/IIIYM Ha (JOpPMY BBIXOJHOTO HAMPSKEHUS I KaXK0ro Tumna ¢pa3oBoro
JTUCKpUMHHATOpPA. J{J1s1 7TOro He00X0IMMO BKIIFOUUTHh BHYTPEHHUN [ITyM NMPUEMHHKA U,
M3MEHSSI 3HAUEHUS! OTHOILICHUS CUTHAJ/IIYM, 3a()UKCUPOBATh MIPOLIECCH HA BBIX0/1€ (ha30BOTO
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;

— KBaJpaTUYHOE;

— KyOuueckoe

Paccmarpuaem pexum pabotel Ne2: CCOD (cuctema crexeHus 3a ¢pa3oif curHana)

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

NepUo TUCKPETU3alUu paBeH: Ty = 1/ £, = 5-1078 (c)
KonngecTBo 0TCUETOB MOAECTUPOBAHUS ISl JAHHOTO PEeXHMa 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  ?); ¥, = 20 (rpag/cex ),
3auKCHPOBATh YCTAHOBUBIIUECS 3HAUCHHUS OIIMOOK CICKCHHUS IS KaXKI0TO CIIydas U
3aHeCTH JaHHbIE B TAOJUILY 2, IOSCHUTH XapakTep U3MeHeHUs IpaduKoB

Tabmuua 2. YcTaHOBUBIIHNECS 3HAYEHUS OIIHUOOK CIIEKEHUS

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 CiaeKeHus 3a (a30i CUrHaja ¢ UCTIOIb30BAHHEM
($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 OTUYET pean3aliy OMIMOOK CICKEHHS TS 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 OIMMOKH, UCIIOIB3Ys pealn3alni, IOCTPOEeHHBIE B 11.3.1, U KaXKA0T0 ciaydvas.
3nauenuss CKOmr Bbipazuts B [rpaja]. CBecTu noiydeHHbIE JaHHbBIE B TAOIHILY

CnenaTb BBIBOJI O TOM, Kak MeHsaeTcss CKOm omubku ciexxenus 3a (azoil curnana npu
M3MEHEHUHU OTHOIIEHHUS CUTHAJ/IIYM, U KaKOBa MPUPOJa 3TUX U3MEHEHUH

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTh: IMPOBOAWUTE HCCICAOBAHUA
XaAPaKTCPHUCTHUK CHUCTEM

1.1300pa3uTh GyHKIMOHAIBHYIO U CTPYKTYPHYIO CXEMBI
JMCKPETHON HEeJTMHEHHON CHCTEMBI CIIeKEHuUs 3a (a3oH,
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ABTOMAaTUYECKOIO YIPABJICHUS HCIOJIb3YeMOM B TaHHOU padoTe, U MOSCHUTD, KaK 3TH
CXEMBI COOTHOCSTCS APYT C APyrom?

2.Kak 3aBucHT ommoOKa ciexeHus 3a (a3oi oT Tuna
BXOJHOTO BO3/CHCTBUA?

3.1losicHuTe pa3HUIy MEXKAY CUCTEMaMU YaCTOTHOU U
(azoBoil aBTOMOACTPOUKH. J1JIsT 4ETO 3T CUCTEMBI
HCTIOJIb3YIOTCS?

4.Kakyro nHGOPMAIUIO MOKHO IMOTYYHTh, OTCICKHBAS
4acToTy U a3y NPUHUMAEMOTro CUTHAlIa B CUCTEMax
94acTOTHOM U (pa30BOI aBTOMOACTPONHKHU?

YMerThb: oOpabaThIBaTh u 1.Yemy paBHBI OITMOKHU CISKEHHS 32 (Da30il B
IPECTABIIATh JTaHHbIE o YCTAaHOBUBIIEMCS PEKUME MTPH BO3ICHCTBUHN HA CHCTEMY
pe3ysibTaTaM 3KCHEPUMEHTAIbHOIO BXOJIHOTO BO3/IUCTBHUS B BUJIE: TOCTOSIHHON (DYHKIIUU
UCCIIEIOBAHUA CUCTEM («ckaukay), TMHEHHON, KBAPATUYHON M KyOUYeCKOU
ABTOMATUYECKOTO YIIPABJICHUS byHKIIMN?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHka "y10BIEeTBOPUTENIBHO" BBICTABIISIETCA
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBITTOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-5. 3amuTa pacyeTHOro 3a/iaHus

@opMbl peaJu3anum: 3a1UTa 3a1aHUS

Tun KOHTPOILHOr0 MeponpusaTHs: PacueTHo-rpadguyeckas padbora

Bec koHTpOoIbHOrO Meponpusitusi B BPC: 40

IIpouenypa npoBeaeHusi KOHTPOJAbHOr0 MeponpusTusi: 1. CTyaeHTaMm HEOOXOIUMO BBITIOJIHUTD
pacuetHoe 3amanue Nel mo teme "Ananu3 HenpepslBHOM cuctembl PA (cucrembr @AIL, YAII,
BPEMEHHOI'O MWJIM YIJIOBOro compoBoxkjeHus). Cnatb otueT Ha mpoBepky 2. CryneHTam
HEO0OXOUMO BBHITIOTHUTH pacueTHoe 3amaHue Ne2 mo teme "AHanu3 OOOOIMIEHHOW JMCKPETHOM
cuctembl PA". Cnath otuer Ha npoBepky 3. COCTaBUTh U 3alIMTUTh JIBE YaCTH PACUETHOTO 3a/IaHUS

Kparkoe conepxxanue 3agaHus:
B pamkax pacuetHo-rpadudeckoro 3ananust Nol BBIMOTHSAETCS aHAN3 HEPEPHIBHOW CHCTEMBI
PA (cuctemsr ®AII, HAII, BpeMEHHOIO MIIH YTIIOBOI'O COMPOBOKICHMS)
3aaHue BBINOIHACTCS NHANBUIYAIBHO 10 BApUAHTaM
PacuérHoe 3aaHne HallpaBJIEHO HA 3aKPEIJIEHUE YMEHMS aHaJIN3a HENPEPBIBHOM cUCTEMbI PA
(cucrembr ®AIL, YAII, BpeMEHHOT0 WM YIIIOBOTO COITPOBOXKIECHNS)
Heo6xoanMo HayuuThCs PacCUUTHIBATH 3HAUEHUE OIIMOKH CIIEKEHUS B YCTAaHOBHBILIEMCSI
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10.

11.

pPEXUME B CIIydae IETEPMUHUPOBAHHOTO BO3ICHCTBHUS, €CIIM BO3/ICHCTBUE SBJISETCS CIIyYalHOU
byHKIIME BpeMeHH, TUCIIEPCUIO OIIMOKH CIEKEHUS B YCTAHOBUBLIEMCS pEXKHUME, a TaKXKe
JUCTICPCHUIO OIIUOKHU CIICKEHUS, BBI3BAaHHYIO JICHCTBHEM HA BBIXOJE TUCKPUMHHATOPA O€10ro
nryma

Yactes 1

MocTpoinTe 06OB6LLEHHYIO CTPYKTYPHYIO CXEMY CneaalLeit CUCTEMbI PaAMO0aBTOMATUKK. YKaxKuTe
JONYyLLEHNA, MPU KOTOPbIX 0606LLEHHAA CTPYKTYPHAA CXEMA ONUCbIBAET PaboTy CUCTEMbI, TUM KOTOPOM
yKasaH B rpade 1 npmuBeaéHHON HMKe Tabanubl 1

YbeauTecb B TOM, 4TO paccmaTpMBaemas CMCTEMA NPU UCNOAb30BaHUM GUALTPA, ONepPaTOPHbIA
K03dPUUMEHT Nnepesayn KOToporo NpuBeaEH B rpade 2, yctonumea

Monaras, 4To NapameTpbl CUCTEMbI YA0BNETBOPAIOT COOTHOLIEHUIO, NpUBEAEHHOMY B rpade 3,
NoJly4nTe BbiparkeHne gns UsMmeHeHus oWnBKN cnexkeHus x(t) Nnpy Bo3aencTBmum “ckadka” U HyneBbIx
HayvasIbHbIX YCIOBUAX

MocTpoiiTe rpaduK nonyyeHHOW 3aBucMmocTtu X(t). Ana 3aganuii 2, 5, 10, 13 1 19 HaliTK He npouecc
x(t), a npouecc y(t)

YKaxuTe, Kak MEHAETCA XapaKTep NepexoAHOro npoLecca, eciv COOTHOLWEHWE, yKasaHHoe B rpade 3,
He BbINO/IHAETCA

Mpw BbINOJIHEHWM 3TOrO COOTHOLLEHUSA BbISCHUTE, KaK BAUAET Ha A/INTENbHOCTb NePEXOAHOro
npolecca B CUCTEME 3HaYeHWe napameTpa ¢puabTpa, NpuseaéHHOro B rpade 4

Onpegenute, Noab3yack rpadoit 5 Tabnupl, ABAAETCA N BO3AENCTBUE B BalleM 3a4aHWUN C/ly4aitHOM
AN AeTEPMUHUPOBAHHOM PYHKLMEN BpemMeHU. B cnyvae geTepmMMHMPOBAHHOMO BO34ENCTBUA
HaNAUTE 3HAYEHME OLINOKN CeXKeHus

B YCTAaHOBUBLLUEMCS PEXKUME, NMPUSAB, YTO ONUCHIBAETCA BblpaxKeHnem, NpuseaéHHbIM B rpade 6. Ecam
BO3/ENCTBME ABNAETCA C/y4alMHON YHKUMEN BPpEMEHU, HANAMTE ANCMEPCUIO OLIMOKM CNEXKEHUS B
YCTQHOBMBLLEMCA PEXKMME, Noaras, YTo CneKkTpasabHas NIOTHOCTb BO3LAENCTBMA ONUCbIBAETCA
BblpakeHueM, NpuseaEHHbIM B rpade 7

HalianTte B yCTAaHOBUBLLEMCA PEXMME ANCMEPCULIO OLLUMBKK CAeXeHMA, BbI3BAHHYO AeACTBUEM Ha

BbIXOAE AMCKPMMMHATOPA 6€/10r0 LWyMa CO CMEKTPasIbHOM NIOTHOCTLHO ngz (0)

Mcnonb3ya pesybTaTbl, NOJyYeHHbIe MPY BbINOJHEHUN NYHKTOB 7 U 8 3a4aHWA, onNpeaenuTe cpegHuit
KBaZpaT OLIMOKM CNEXEHUA B YCTAHOBUBLLEMCA PEXMME C YYETOM AeicTBUA npoueccos A(t) u &(t).
MpoBeauTe ONTUMM3ALMIO MaPameTPoB GUAbTPA, YKas3aHHbIX B rpade 8 TabauLbl, No KpUTEPULD
NoJlydeHMA MUHUMYMA CPeAHEero Keaaparta oWmnbKK. MoACHUTE, MOMKHO 1N OCTa/IbHblE NAapameTpbl
duNbTPa (eCAN OHKM €CTb) ONTUMU3UPOBATL MO ITOMY KPUTEPMIO. YUTUTE NPU STOM BANAHUE YKA3aHHbIX
napameTpoB Ha APYr1e XapaKTePUCTUKU CUCTEMbI: O/IUTEbHOCT NEPEXOLHOrO NPOLLECCa, BEIMYMHY
OLUMBKK CNEXKEeHUA B NEPEXOLHOM pPeXMMeE

BbIICHUTE, COXPAHAETCA /1N YCTOMYMBOCTb PACCMATPUBAEMOMN CUCTEMBI MPU BKIOYEHUU B €€ COCTaB
AOMONHUTENBHOTO 3BEHa C KoadduLMeHTOM Nepesaum, npueegeHHoOM B rpade 9. Ucnonbayite npu
3TOM MEeTOoZ, YKasaHHbIl B rpade 10 1 3HaYeHMs NapameTPoB CUCTEMBI, NOMeLLEHHbIe B rpade 11

Tab6muna
IR 3 a1s & 7 0 5 W:,m,w.:\ e
0lc

|5, =2B/pan, K =125 pao B ¢ T, = 0.036c ;
Glc; T, =000 T, = 0.15¢
, =158/ pao; K =5 pad(Boc; T = 0.033c;

5
i
5
T | ne| i T Y1+ pi )1+ ply) 7
5
| T =00%
5
5
Ik

T |ae| & K {1+ pTy) anrefn
, =058/ pao; K =32 pao/B-c*; T, = 0.5¢
0.05¢; T; = 0.
OABwuc; K =200 wwe/B ¢ T, = 0.5¢

o |wan | x| ST =2 K || B KT | YL+ pL)1+ p) [ an

2S.KT | K || B T, Yil+ pT)

s |e |6 145,kT -2

B pamkax pacuetHo-Tpadudeckoro 3amanust No2 BBIMOTHSIETCS aHAU3 TUCKPETHBIX CHCTEM
panuoaBToMaTuku. [ BeinosHeHus: PI'P BeINONIHSIOTCS TpegBapUTEIbHBIE PACUEThI

MaTOXXHIaHHS OIMIUOKH CICKEHUS U (QIYyKTYallMOHHOW COCTABJISIONIEH OMMOKY CIICKEHUS B
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YCTaHOBUBIIIEMCS PEIKUME
3anaHue BBINOIHIECTCA MHANBUAYAIBHO IO BapHaHTaM

Pacu€rHoe 3a7aHre HAMTPABJICHO HA 3aKPEIUICHUE YMEHHS aHAIN3a TUCKPETHBIX CUCTEM
paZvoaBTOMATHUKH Ha IpUMEpe aHaau3a 0000IMEHHON TUCKPETHON CUCTEMBI
paaroaBTOMaTUKH. [Ipy 3TOM ISl POCTOTHI MOJIATAETCsI, YTO BXOAHBIC BO3IACHCTBHSI,
JTMCKpUMHHAIIMOHHAS XapakTepuctuka ([1X) u ko3 dunment ycrmienus GuiabTpa
0e3pa3MepHBI; pa3MEepPHBIC BEJITMYUHBI - TOJBKO TIOCTOSIHHAS BPEMEHHU U TIEPUO]T AUCKPETU3AINN
Pacuérnoe 3aganme (yactb I1). AHAJIU3 TUCKPETHBIX CUCTEM PAaAM0ABTOMATHKY
Pacu€rHoe 3a1aHve HAaITPaBJICHO HA 3aKPEIICHUE HABBIKOB aHAIIM3a TUCKPETHBIX CUCTEM
pazroaBTOMATUKH Ha IPUMEpE aHaau3a 0000IMEHHON TUCKPETHON CUCTEMBI
pangroaBTOMaTUKH. [Ipy 3TOM ISl POCTOTHI MOJIATAETCsI, YTO BXOAHBIC BO3ACHCTBHSI,
JTUCKpUMHHAIIMOHHAS XapakTepuctuka ([1X) u koaddunment ycunenus GpuabTpa
0e3pa3MepHBI; pa3MEepPHBI TOJILKO TOCTOSTHHAS BPEMEHHU U TIEpUOJ JUCKpeTn3anuu. Ha pucynke
1 mpencraBieHa CTPYKTYpHas cxema 0000IIEHHON TUCKPETHOM CUCTEMBI PaInOaBTOMATHKHU, B
COCTaB KOTOPOM BXOJST: CTATUCTUYECKUIN SKBUBAJIICHT JucKpuMuHaTopa (tum X
OTpeieNiieTCss HOMEPOM BapHaHTa (HOMEPOM CTYACHTA B CHHCKE TPYIIIBI), CM. IPHIIOKEHHE) U
JTUCKPETHBIN CTIKUBAOIINN GUIBTP (THIT (GUIBTPA OMPEACIAETCS HOMEPOM BapHaHTa, CM.
npuiokenue). Pemenne 3a1anus ciaenyer Mpou3BOIUTh Ha KOMITbIOTEpE, B OJJTHOM U3
MaTeMaTHYeCKuX MmakeTos, Hanpumep, B MathCAD win Matlab; odopmiienne pemenus
(BriTrO4ast Habop dopMyn) creAyeT MPOU3BOAUTh HA KOMIIBIOTEPE, B OJTHOM U3 TEKCTOBBIX
penakTopos, Harpumep, B MS Word u coxpansaTs B popmate *.doc (ecim coxpaHsaTh B
dopmate *.docx, BOZMOXKHBI UCKaXEeHHs (OPMYJI IMPHU MOIBITKE OTKPHITUA (Daiiyia B TEKCTOBOM
peAaKTOpe Ha KOMITBIOTEPE MPEIOIaBaTEIsl, YTO MPUBEAET K HEHYKHBIM 33]JICPKKaM B
npoBepke) win B popmare *.pdf. Pemenue 3amanust mpeaocTaBiseTcs MPENo1aBaTelio B
yI0OHOM JJIsi HETO BUJIE: B AJIEKTPOHHOM WM Ha Oymare. B mocnennem ciryuae ciemyer
MOHUMATh, YTO, TaK KaK 4YaCTO BOSHUKAET HEOOXOAUMOCTbH B3IJIIHYTh Ha XOJ] PELICHHS U
CKOPPEKTHUPOBATH €0, paCYETHRIN «MaTeMaTHICCKHID» Qailil U (aiil TEKCTOBBIA JTOJIKHBI OBITh
MOJITOTOBJICHBI M MPEAOCTABISIEMBI 110 3aMPOCY MPEIoiaBaTess

1. B cooTBeTcTBHU CO CBOMM BapuaHTOM (CM. Ta0I1. 2) OonpeaenuTh THI (PUIbTpa, moJaras
JX nuneitHoli n 6e3pa3mMepHOit
2. Onpenenutsd ycoBUSl yCTOMUMBOCTH B 00I1IEM BUJE, KAK COOTHOLICHUS MEXKIY

napameTpamH CriaxuBatomniero Gpuibtpa kj u T(b, MepUoIOM Juckperuszanuu T u KpyTU3HOU

JX Sn. Ha ocHOBE MOTy4eHHBIX pe3ylbTaToB CBOOOJAHO BBIOpATh U 3a(pUKCHUPOBATH
CJIEAYIOIINE YHCIICHHbIE 3HaUeHUs TapaMeTpoB (GUIIbTPA, IeproJia JUCKPETU3ALMH U
KpyTu3Hbl J[X: obecrieunBaronye yCTOWYUBBIN pexxuM paboThl; 00ecreurBaroIye
HEYCTOMYMBBIN pekuM paboThl; obecreyrBaone padoTy Ha rpaHHIIe YyCTOWYHMBOCTH
3. [To Teopeme 0 KOHEYHOM 3HAUYEHUHU OPUTHHAJIA pacCUNTaTh 3HAUECHHE B
YCTQHOBMBILEMCS PEKUME MATOXKHIAHUS OIIMOKH CIISKEHUs B 001IeM BUIE U

780

u0 0 n0 o
npu Kyg u Ty, Tg' 1 Sy THIT IMHAMIYECKOTO BO3AEHCTBHS ONPEETUTh B COOTBETCTBHM CO

CBOMM BapuaHTOM. 3anucaTh pa3HOCTHOE YPaBHEHHUE CHCTEMBI JJIsl MAaTOKUAAHUS OLIMOKH
CJIeKEHUS U MOCTPOUTH TpapUKN U3MEHEHUS OLIUOKHU CIIEKEHHS BO BpEMEHH NPU

10 LU (U nl é1 1 onl. 2 $2 2 a2
a)Kjou Too To 1 Spg- 0)K,i u Tpr  T1 1Sy, B) K5 n Tps T2 1Sy
4. [Tonarasi, yTo Ha BBIXO/I€ AUCKPUMHHATOPA JEHCTBYET OEIbIN AUCKPETHBIN IrayCCOBCKUIM

IIIYM C JUCKPETHOM CIIEKTPAITBEHON IJIOTHOCTHIO S, ; 0), paccunTaTh TUCIIEPCHIO
£5%

(I)HYKTyaHHOHHOﬁ COCTaBJISIOMICH OIIMOKH CIICIKCHUS B YCTAaHOBUBIIEMCH PCKUMCE B 06IJ_[CM
BUJC
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NpunoeHne

F() Y —=K(z)

PucyHok 1. CTpykTypHan cxema oB0BUIEHHOI AMCKPETHOM CHCTEMBI PaMOBBTOMATHKM

Tabmuia 2

MopAaKoBbIf HOMEp CTyAeHTa B cnvcke rpynnbl | Tun ¢dunbTpa | Tun guHamuueckoro so3aeicTsns
1,13
2,14
3,15
1,16
5,17
6,18
7,19
8,20
9,21
10, 22
11,23
12,24

gfo|o|ofo| ||z s> > >
al a2l B B al =l e ol g b

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

YMmeTs: o0OpabaThIBaTh u 1.ITosicaute npuHIMI pabOThl CUCTEMBI CIICKEHHS 32
MIPEACTABISITH JTaHHBIE o (a3oii parmocuraaza

pe3yibTaTaM 3KCHEPUMEHTATbHOTO

U CCJIEIOBAHMUS CUCTEM

ABTOMATUYECKOTO YIIPABJICHUS

Onucanne MKAJbI OIICHUBAHUS

Ouyenxa: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJ]aHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakxmepucmuxu evinonneHus sanus: OueHkKa "Xopoo" BICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIN 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MIPEUMYIIIECTBEHHO HE BHITIOJTHEHO
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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

CryneHT nosyyaeT MHIUBUAYaJIbHBIA OWUJIET, TOTOBUTCS K OTBETY B TeUeHHE He MeHee 60 MUHYT
OTBeT mpenojaBaTeio MPOXOAUT B ycTHOW ¢opme CTyOeHT paccKa3bIBaeT IMOATOTOBICHHBIN
MatepHal 1o Bonpocam ouiera CTyIeHTy 3a/1al0T AOIOIHUTEIbHbIE BOIPOCHI 110 BOIIpocaM Ouiiera
U pasjenaM JaucuuIuiMHbl Ha ocHoBaHMM OTBeTa CTyAE€HTa (QOpMUPYETCS SK3aMEHALMOHHAs
COCTaBJIAIOLIAs OLIEHKU

L. Ilepeuens Komnemenyuit/uHOUKaAmMoOpo8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuunst/Muankarop: 1UJ1-3onk-1 [Ipumensier oOmenHXeHepHbIC 3HAHUS B WHKCHEPHOM
JIEATEIbHOCTH JUISl aHAJIM3a U TPOCKTUPOBAHUS PALUOIEKTPOHHBIX YCTPOMUCTB U CUCTEM

Bonpocsl, 3aganus
1.®yHKIMOHAIbHAS cXeMa 00001IeHHOH cucTeMa paguoaBToMaTHKU. CTPYKTypHas cxema
CUCTEMa PaIM0aBTOMATUKH (TUCKPETHON 1 HETIPEPHIBHOM)

2.JIluHeitHble 1 HEMUHEHHBIE CIESIINE CUCTEMBI, HEMPEPBIBHBIE, TUCKPETHBIE U LIU(POBBIE
CIEISIINAE CUCTEMBI

3.0mnucanue HeNPEePHIBHBIX JIMHEWHBIX CIEIAIINX cUcTeM TuddepeHInaTbHBIMU
ypaBHeHUsIMU. [lepenaTounbie pyHKIIUHN, YACTOTHBIE XapaKTePUCTUKH

4.0OnpeneneHue oneparopHoro ko3P GuiMeHTa rnepeaadn CUCTEMbI paIi0aBTOMATHKH.
[TpaBuia CTpyKTYpHBIX IIpeoOpa3oBaHuit

5.Anrebpanyeckuii KpUTEpU yCTOMUMBOCTH JTMHEHHBIX HETIPEPHIBHBIX CIESAIINX CUCTEM
6.YacTOTHBIN KpUTEPUI YCTOWUYMBOCTH JTUHEUHBIX HENIPEPHIBHBIX CAEASIINX CUCTEM

7. Tunsl craaxuBaronyx GUIBTPOB B KOHTYPE TUIOBBIX HETIPEPHIBHBIX CIEAIINX CUCTEM
paTmoaBTOMATUKU (C OJTHUM, ABYMS M TpeMsi uHTerpatopamu, RC-¢punbtp)
8.0OnTumainbHas JuHeHas HenpepbiBHas GuiibTpanus (GunbTp Kanmana-berocn)
9.AHanu3 NpoLeCcCcOB B IMHEWMHON IUCKPETHOM CUCTEME PAJOaBTOMATHKH MPHU CIIy4alHbIX
BO3JICUCTBUSAX
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10.Ananu3 npoueccoB B JINHEHHOW JUCKPETHON CUCTEME PAIMOABTOMATUKHU IIPU
JNEeTEPMUHUPOBAHHBIX BO3AECHCTBUAX

11.PabGota cuctemMbl paAO0aBTOMAaTHKH B HEJIMHEITHOM peXuMe (Ha IpuMepe HEeTpepPhIBHOM
HEJIMHEHHOUN CUCTEMBbI YaCTOTHOW aBTOIOACTPONKH)

12.CraTucTryeckuii SKBUBAJIEHT HETIPEPHIBHOTO TUCKPUMUHATOPA

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.CucrteMbl paguoaBTOMaTUKH
Kaxkue paznuyarot cnensmue cucteMsl pagnoaBromatuku (CPA) o tumy
BEJIMYMHBI/TIporiecca?
OTtBeTsI:
a) cuctemsl (pa3oBoit aBTomoacTpoiiku (DAIT)
0) yactotHol aBTOnoAcTpoiiku (YAII)
B) ciexxkeHus 3a 3ajepxkoit (CC3) pacnpocTpaHeHUs! CUTHAJIA
I') aBTOMAaTHYECKOM peryaupoBku ycmieHus (APY)
1) CIICKEHUS 3a HallpaBJIEHUEM IIPUX0/1a PaJuOCUTHAIIA
BepHblii 0TBET: Bce OTBETHI ITPABUIIbHbBIE
2.Kakue Bpl 3HaeTe KpuTepuu yCTOMYUBOCTH CIESIINX CUCTEM PaliOaBTOMAaTUKU?
OTtBeTsI:
a) anreOpanyecKuii KpUTEPHii
0) reoOMETpUUSCKUI KPUTEPHIA
B) YaCTOTHBIN KPUTEPHIL
r) ¢a30BbIi KpUTEPHUI
BepHblii 0TBET: a) U B)
3.Yto siBisieTCS OHUM U3 MEPBBIX BOMPOCOB, BO3HUKAIOIIUX Y pa3paboTyHKa Ipu
IPOEKTUPOBAHUU U UCCIICIOBAHUHU CIEIALUINX CUCTEM?
OTtBeTsI:
a) 3axBara CUTHaJIA
0) ycroitunBoCTH
B) CJIC)KEHHS 32 CUTHAJIIOM
I') BCE BBIIIETIEPEUHCICHHOE
BepHbiii oTBeT: 0)
4.Kakue mMaTeMaTH4yecKue orepalyy BKIIYaeT B ce0s 00001mEHHAs CTPYKTypHas cxeMa
JMHENHON CUCTEMBbI paJli0aBTOMAaTUKU?
OTBeThI:
a) BBIYUTATETh
0) mepeMHOKEeHHE Ha KPYTU3HY NUCKPUMUHAIIMOHHON XapaKTEPUCTUKU
B) OTEPAaTOPHBINA KOIPPUIIMEHT TIEpe1auyu CUCTEMBI PaTn0aBTOMATHKH
T') CyMMarTop
1) YMHOKUTEIb
€) yCUIIUTENb
Bepwsiii otBeT: a), 0), B), T), 1)
5.CucreMa paguoaBTOMATHKU YIJIOBOTO CIEKEHUS
Yto B crcTeMe yTIIOBOTO CIIEKEHHS BBICTYNAET B KAUECTBE OObEKTa YIPaBIICHUs?
OTBeThI:
a) YrioBoe HampaBiieHHue riiaBHoro Jryda JIH
0) Hampasnenue npuxo/ia BXOJJHOTO CUTHAJA
B) YTJI0BOM AUCKPUMHUHATOP
r) YCTpoHCTBO OTKIOHEHUs AuarpaMmbl HampaBieHHocTH (JIH) anTeHHbI
BepHblii oTBeT: T)
6.CucreMa ynpaBiieHMs 110 pacCOrIacOBaHUIO
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u(a) X 5 v(y)

777 :
= F Per. ——— ‘

Kakoii 6510k B cucteme ynpapieHus 110 PaccoriiacoOBaHUI0 (POPMUPYET OLEHKY
paccoriiacoBaHus X MKy 3a/Ial0lUM BO3JACHCTBUEM A U €r0 OILICHKOH Y7
OTBeTHI:
a) mpeooOpazyrommuii s5ement (I19)
0) usmepuTensb paccornacoBanus (UP)
B) 00bekT ympasieHus (OY)
r) noacrpauBaemslii reneparop (I1I)
BepHriii otBeT: 0)
7.ABTOMaTHUECKOE YIIpaBJIeHHE (PEryIUPOBAHUE) [10 KAKOMY IIPU3HAKY HOIPA3AEIAIOT
CUCTEMBI PaJIUOABTOMATHKHU?
OTBeThI:
a) yIpaBlieHUE 10 BO3JEHCTBUIO (Pa30MKHYThIE CUCTEMbI aBTOMAaTHYECKOTO YIPABICHUS)
0) ympaBieHHE TI0 PACCOTIACOBAHUIO (3aMKHYTBHIE CUCTEMbI aBTOMAaTUYECKOTO YIIPABICHUS)
B) yIIpaBJICHUE IO OIICHKE BO3ACHCTBUS (PA30OMKHYThIE CHCTEMbI aBTOMATHUECKOTO
yIpaBJIeHUs)
BepHsiii oTBeT: a) 1 0)
8.Kak Ha3pIBaeTCs 3a/1a4a OLIEHUBAHMS C CITyYaifHOTO Mpolecca Ha (poHE CTAIMOHAPHOTO ITyMa
IIPY YCIIOBUH, YTO HAOIO/IEHHUE JUTUTCSI OECKOHEYHO JIOJTO (T.€. B YCTAHOBHUBIIEMCS PEXUME)?
OTtBeTsI:
a) BUHEPOBCKOW (puibTpanueit
0) nuHeWHOH (uIbTpanuei
B) HEJIMHENHHOW punpTpannen
I') MApKOBCKOH (huitbTparuei
BepHblii oTBeT: a)
9.BepHo nu cnenymomiee yTBepxKIeHHUE:
[udpoBsie cucTeEM panoaBTOMATUKH — MPHHIUIIHAILHO HETUHEHHBIE CHCTEMBI?
OTBeThI:
a) na
0) HeT
BepHblii oTBeT: a)
10.Kakoit onepaTopHbiii KOOQHUITUEHT MTepeiadll UMeeT UAealbHbIi HHTErpaTop?
OTBeTHI:

a)K(p) =

k
1+pT

6) K(p) =~
B) k(p)=1+pT
r) k(p)=k
Bepuslii oTBeT: 0)
11.Kak Ha3bIBalOTCS CUCTEMBI, IPOIECCH B KOTOPBIX MPEACTABIAIOT COO0M
MOCJIEA0BATENBHOCTD OTCYETOB, IPUUEM 3HAUEHHUS, KOTOPBIE MOKET IPUHUMATD OTJEIIbHBIN
OTCYET, KOHTUHYAJIbHBI (HEMPEPHIBHBI, HE KBAHTOBAHBI), a IIPOLIECCHI B TAKUX CUCTEMax
BIIMSIIOT APYT Ha JIpyra TOJbKO B TAKTOBBIE MOMEHTBI BpEMEHU?
OtBerTsI:
a) HEIIpEpPhIBHBIE
0) TuHelHbIE
B) HEJIMHEIHBIE
T') TUCKPETHbIE
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Bepnrliii oTBeT: T)
12.B cucreme ciexxeHusd 3a 3a1€p>KKON CUTHAJa BXOJHOE BO3/ICHCTBHUE ONMKUCHIBAETCSA
nojauHOMoM | mopsizika, a puiabTp BKIrOUaeT B ceds 2 unterparopa. Kak Oyner Bectu cedst
OIIMOKa CJIeKEHUS B YCTAaHOBHUBIIIEMCS peskuMe?

OTtBeTsI:
a) OecKkOHEeUHO yObIBaTh
0) 0eCKOHEUHO BO3pacTaTh
B) CTPEMHTHCS K HYJIIO
') HE U3MEHATHCA

Bepurliit oTBeT: B)
13.Kak MOXHO OLIEHUThH HOTPELIHOCTH HKCIIEPUMEHTAIbHBIX TaHHBIX, IOJTYYCHHBIX B
pe3yJIbTaTe CTaTUCTUYECKOIO FKCIIEPUMEHTA HA UMUTALIUOHHONW MOJIEH?

OTtBeTsI:
a) pacCYMTaTh TUCIEPCHIO MOTPEITHOCTH SKCIIEPUMEHTAIBHBIX JAHHBIX B YCTAHOBUBIIEMCS
pEeXUME TIPU CIy4YailHBIX BO3ICUCTBUAX
0) paccunTaTh YCTAaHOBHBIIIEECS 3HAYCHUE KCIIEPUMEHTAIBHBIX TAHHBIX B YCTAHOBUBIIEMCS
peXUME TIPU IETEPMUHUPOBAHHBIX BO3JICHCTBUSIX

Bepuriii otBeT: a) 1 0)
14.Kakum 06pazom Bel BeIOMpaIn TEXHUYECKHE CPENICTB I IPOBEACHUS KOHKPETHOTO
AKCIIEPUMEHTA B yCIOBUX Jaboparopun?

OTtBeTsI:
a) TEXHUUYECKOE CPEJICTBO O0JIHCHO 0Oecneyu8ams mouHOCMb UsmMepeHutl, mpeoyemvle OJisl
obecneuenusi 00CMOBEPHO20 pe3ylbmama
0) mexHuueckoe cpedcmeao 00IHCHO ObIMb KAIUOPOBAHO (N0BEPEeHO) neped 66000M 6
IKCNILyamayuio
8) TEXHUYECKOE CPEIICTBO OOIHCHO 0Decneuusams no2peuHoCms usmepenut, mpeoyemvle 0
obecneueHuss 00CMOBEPHO20 pe3ylbmama
2) He NPedvABNIAIMCA KaKue-1ubo mpebosanus K mexHuyeckomy cpeocmay

Bepwpiii oTBeT: a), 0) 1 B)
15.Kakue MeToapl 00pabOTKH Pe3ybTaTOB IKCIIEpUMEHTa Bbl HCIIOIB30BaN TIPH BHIMOJITHEHUN
71a00paTOPHOTO MPaKTHUKyMa?

OTBeThI:
a) rpaduueckoe MpeaCTaBIeHHE HIKCIEPUMEHTATbHBIX JaHHBIX
0) anmpokcUMaIs IKCIIEPUMEHTATBHBIX JaHHBIX
B) cTaTHCTHYECKas 00pabOTKa HIKCIIEPUMEHTAIbHBIX JaHHBIX
T') YMCJICHHBIE METOBI PEIICHUS] YPaBHEHU I

Bepwpiii oTBeT: a), 0) 1 B)
16.B kakoit maboparopHoii paboTe Bel mpoBoamnian Gpu3rueckoe MOJSTMPOBAHHIE U B UEM OHO
3aKJII04Yanoch?

OtBerTsI:
a) B 1aboparopHoii pabote Nel “Cucrema ciexeHus 3a 3aAepKKoi curHana" mpu u3y4eHuH
BIIMSTHUS CTJIaKHUBAIOILETO (PUIIbTPa Ha MPOLIECCHI B IMHEHHOW CUCTEME CIIEKEHHUS 3a
3aJEPKKOU
0) B 1aboparopHoii pabote No2 “YrioBoil TUCKpUMUHATOP  MPU U3YUYEHUU XapaKTEPUCTUK
YIJIOBOTO JUCKpUMHUHATOPA Ha Oa3e aHTEHHOM peréTKu
B) B JlabopaTtopHoii pabote Ne3 “Henuneiinbie pexxuMbl pabOTHI CUCTEMBI CIIEKEHUS 3a
4acTOTOM” MpU U3yYEeHUH 0COOEHHOCTEH 3aXBaTa U CpbIBa CIEKEHHS B HEIMHEHHOMN
JTUCKPETHON CHCTEME CIIEKEHUS 32 YaCTOTON
r) B 1aboparopHoii pabore Ned “HenuueiiHas quckpeTHas cucTeMa ciekeHus 3a Gpa3oi” npu
M3YYE€HUHU MIPOLIECCOB B HEJIMHENHOM cucTeMe (ha30BOi aBTOMOACTPOUKH C Pa3IMUHbIMU
(ba30BBIMH TUCKPUMUHATOPAMHU
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BepHnbiii oTBeT: a) u 0)

2. Komnerenuust/Mugukarop: NJI-3omnk-2 OOpabaTpiBaeT U MPEACTABISACT MOJyICHHBIC
HKCIIEPUMEHTAJIbHBIC JJAHHBIE ISl OJTy4YEHUsI 0OOCHOBAHHBIX BHIBOJIOB

Bomnpocel, 3axanus
1.AHanu3 IpoIeccoB B IMHENHON HENPEPBIBHOM cUCTEME paAl0aBTOMATUKHU IIpU
JIETEpPMUHUPOBAHHBIX BO3/IeHCcTBUAX. [IoHATHE acTaTu3Ma JIMHEWHOH ClesIleld CUCTEMbI
2.AHanu3 IpoLECCOB B JMHEHHON HEMPEPBIBHOM cUCTEME paJ0aBTOMATHKU IIPU CIIy4alHbIX
BO3/IecTBUSAX. [IOHATHE SKBUBAJICHTHOM IYMOBOM MOJIOCHI TPOITYCKAHUS
3.Tumnbl AUCKPUMUHATOPOB HETIPEPHIBHBIX CUCTEM PAIMOABTOMATUKHU: BPEMEHHBIN, YaCTOTHBIH,
(hazoBbIii
4.0ntumanbHast THHeHHas TuckperHas Gunbtpanus (puwistp Kanmana)
5.061mue noHsITUs 00 ONTHUMANIBHBIX CUCTeMax (GUIbTPAlMU PAAMOABTOMATUKH U METOJIaX UX
CHUHTE3a
6.JluckpeTHbIil crinakuBaromuil GuibTp. TUIB CriTaXKUBAIOMUX (PUIBTPOB B KOHTYPE THITOBBIX
JTUCKPETHBIX CIEISAIINX CUCTEM PAIUO0ABTOMATHKY (C OJJHUM, ABYMS U TPEMs TUCKPETHBIMU
UHTETrpaTopamu u 1p.)
7. JUCKpUMHHATOP TUCKPETHOM CUCTEMBI PaIMOABTOMATUKH, HAKOIICHUE OTCUYETOB B
JUCKpUMHHATOpe. THUIbl JUCKPUMUHATOPOB IUCKPETHBIX CUCTEM PaJu0aBTOMATUKHU:
BPEMEHHOM, YaCTOTHBIH, (pa3oBbIit
8.0nucanue TUCKPETHBIX JIMHEUHBIX CIEIAIIUX CUCTEM PAJUOABTOMATHKN Pa3HOCTHBIMU
ypaBHeHussMH. [lepegaTounbie GyHKIIMUA TUCKPETHBIX TUHEHHBIX CHCTEM, YACTOTHBIE
XapaKTEePUCTUKU

Matepuanbl 115 NPOBEPKH OCTATOUYHBIX 3HAHUM
1.BepHo 11 cienyroniee yTBepKIACHHE:
HmmynbcHast XapaKTepUCTUKA CBsI3aHa ¢ KOMILIEKCHBIM K0d()(DUITMEHTOM Iiepeaadn
npeoOpa3oBanuem Pyphe, a ¢ nepeaarouHoi GpyHkiue — npeodpazoBanueM Jlamiaca
OTBeThI:
a) 1a
0) HeT
B) HE 3HAIO
BepHblii oTBeT: a)
2.Y1o 00ycnoBIUBAET HEIUHEHHOCTh TUCKPUMUHALIMOHHON XapaKTepUCTUKHU?
OTBeThI:
a) ocoOble cBoiicTBa cucteM paanoaBToMatuku (CPA) npu ommbke ciexeHust MajJoro ypoBHS:
BO3MOYKHOCTh CPBIBA CIICKECHUS
0) ocobObie cBoiicTBa cucteM paguoaBroMaTuku (CPA) mpu ommbke criexeHus 00IbIIOro
YPOBHSI: HEBO3MOXXHOCTh 3aXBaTa CUTHAJIa
B) oco0Oble cBOMCTBa cucteM paguoaBToMaTHku (CPA) npu ommbke crnexxeHus: 00JIbIIOro
YPOBHSI: BO3MOKHOCTB CPBIBA CIICKECHUS
') HUYETO U3 BBIIIE NEPEUUCICHHOTO
BepHpblii 0TBET: B)
3.Kakoii pyHKIIMOHANBHBIN OJIOK B cOcTaBe cucTeMbl paauoaBToMatuku (CPA) sBnsiercs
HEJIMHEHBIM?
OtBeThI:
a) ®HY
0) moJcTpanBaeMblii reHepaTop
B) IUCKPUMUHATOP
I') YCUJINTENb
BepHblii 0TBeT: B)
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4.Kak ce0s BeleT Ha 4aCTOTHON OCH aMIUIMTYIHO-4acTOTHAs Xapakrepuctuka (AUX) 3BeHa
BPEMEHHOTI'0 3ala3/bIBaHMs C ONIEPATOPHBIM K03 uLimeHTom nepenayu:

K(jw)=exp(—jor,)

OTtBeTsI:
a) yOBbIBaeT C pOCTOM YaCTOThI
0) BO3pacTaeT ¢ pOCTOM YacCTOTHI
B) HE U3MEHSETCS C POCTOM YaCTOTHI U paBHa 1
') HE U3MEHSETCS C POCTOM YaCTOTHI M paBHA 3aJepXKKE PaIuOCUTHANIA
Bepwurliit oTBeT: B)
5.Kaxoii mopsiiok actaru3ma 1o OTHOILIEHUIO K BXOJIHOMY BO3/ICHCTBHIO UMEET CIesIas
cucreMa ¢ GUIBTPOM, UMEIOIIMM OTIePaTOPHBINA K03 puumeHT nepegayu:

k@: (1+1PT¢) _ k@ 1 T

K(p)=

p pP\pP

é |-

OtBeTsl:
a)l
0)2
B) 3
r) 0
Bepusrii oTBeT: 0)
6.Kakyro TuCKpUMUHUPYIOIIYIO (DYHKIMIO UMEET ONTUMAIbHBIN (Pa30BbIi JUCKPUMUHATOD
IPY IPOU3BOJIHLHOM OTHOIICHWH CUTHAJ/IIyM?
OtBeTsl:

~th(I,)0,

—sign(l,)0,

_IP'QP'

a)
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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 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,
MIPABUJIBHO BBIMOJHUBILEMY 337a4y, KOTOPbIH MMOKa3aJl Ipy OTBETE Ha BONPOCHI AK3aMEHAIIMOHHOTO
OwsieTa U Ha JOMOJHHUTEIBHBIE BOTIPOCHI, YTO BIIAICET MATEPUATIOM H3YYCHHOHN TUCIIATUTHHBL,
CBOOOJTHO IPUMEHSET CBOM 3HAHUS JUIsl OOBSICHEHUS PAa3IMYHBIX SIBICHUH U pelIeHus 3a1a4

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu gvinoanenus 3uanus: Ouenka «XOPOILIO» BeIcTaBIs€TCA CTYACHTY,
NPaBUIHHO BBIMOJHUBILEMY 33/1a4y U B OCHOBHOM IIPAaBUJIBHO OTBETHUBILIEMY HA BOIPOCHI
9K3aMEHAIIMOHHOT0 OMJIeTa U Ha IOTIOJIHUTEIbHbIE BOMPOCHI, HO AOMYCTUBILIEMY IIPH 3TOM
HEMPUHIMITAAIbHBIE OITNOKH

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 60
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Onucanue xapaxmepucmuxu gvtnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIICTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOMPOCHI 3K3aMEHAI[MOHHOTO OUJIeTa JOIYCTHII
CYIIIECTBEHHBIC U JIaXKe TpyObIe OMMOKHM, HO 3aT€M UCIIPABHII UX CaM, a TAK)Ke HE BBITTOJIHUI 3a/1a4y
13 SK3aMEHAIIMOHHOTO OuieTa, HO 00 HaMeTWJI PaBUIIbHBIN MYTh €r0 BBINOJIHEHUS, JIUOO 10
YKa3aHHUIO 3K3aMEHATOPa Pl IPYryro 3a1a4y U3 TOr0 K€ paszesa JUCLUIUIHHBI

Ouenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIIACTCS CTYJEHTY, KOTOPBINA: a) HE OTBETHJI Ha BOIIPOCHI 3K3aMEHAI[MOHHOTO OUJIeTa U He
CMOT PelINTh, THOO HAMETUTD MTPABWIBHBIN ITyTh PEIICHHS 3aa4u U3 OmieTta; 0) He CMOT PEIIUTh,
100 HAMETUTD MPABWIIBHBIN IMyTh PEIICHUs 3a/1a4l U3 9K3aMEHAIMOHHOT0 OuiieTa U Jpyroi
3a/1a4d Ha TOT K€ pa3/iel NUCLIMILIUHGI, BBIIAaHHON B3aMEH Hee; B) IPU OTBETE Ha JOMOJHUTEIbHBIC
BOIPOCHI 0OHAPYXIJI HE3HAHKE OOJIBIIOrO pa3jiesa SK3aMEeHAIMOHHON MpOorpaMMbl

1I1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-pEHTHMHIOBOM cHUCTeME AJIs
crynento  HUY «MOU» Ha OCHOBaHMM CEMECTPOBOWM COCTAaBIISIFOLIEM M COCTaBISIOLIEH
IPOMEKYTOUHON aTTecTalluu
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