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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMEHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTEeMaTUYECKOro aHalin3a U MOJICIMPOBAHMS B MHKEHEPHOU JEATEILHOCTH, CBSI3aHHOM C
pa3pabOTKOM, MPOSKTUPOBAHUEM, KOHCTPYUPOBAHUEM, TEXHOJIOTUSIMHU TIPOM3BOJICTBA H
IKCIUTyaTaIllii OMOTEXHUYECKUX CUCTEM
N]I-3 [Ipumenser oO1menHXeHepHbIE 3HaHUS B MH)KCHEPHOH JCATEIHbHOCTH JIsl aHAIM3a U
MPOCKTUPOBAHUSI OMOTEXHUYECKUX CUCTEM

2. OIIK-3 CniocobeH nMpoBOAUTH SKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS U U3MEPEHUS,
00pabaTbIBaTh U MPEACTABIATH MOJYYCHHBIC JAHHBIC C YI€TOM CHenn(pUKH OHOTEXHUYECKUX
CUCTEM U TEXHOJIOTUH
N/1-2 Beibupaet criocoObl ¥ CpesICTBA U3MEPEHUN U POBOIUT IKCIIEPUMEHTAILHBIC
VCCIIEJOBAHMUS
NJI-3 O6pabaTeiBaeT 1 MPEACTABISET MOTyYSHHBIE SKCIIEPUMEHTAIbHBIC TAHHBIE JUTS
HOJIy4eHUs1 00OCHOBAHHBIX BHIBOJIOB

3. I1IK-2 CnocoOHOCTh y4acTBOBATh B IPOEKTUPOBAHUU OMOTEXHUUECKUX CUCTEM
NJI-2 Pa3pabaTbiBaeT pyHKIIMOHATIBHBIEC H CTPYKTYPHBIE CXEMbl OMOTEXHUUYECKHX CUCTEM B
COOTBETCTBUH C TEXHUYECKUMH TPEOOBAHUSAMU C UCTIOIH30BAHUEM TEOPETHUECKIX METO/IOB U
NPOTrPaMMHBIX CPEJCTB MPOCKTUPOBAHUS U KOHCTPYUPOBAHUS

M BKIIFOYACT.
AJIA TEKYIIEro KOHTPOJIA YCIEBA€eMOCTH:

Popma peanuzaruu: 3aniuTa 3a1aHus
1. 3ammra pacuetHoro 3afanus (Pacuetnoe 3agaHue)
2. JlaboparopHas padota Nel «Cuctema cnexxeHus 3a 3aaepxkoil curnanay (JlabopatopHas
paborta)
3. JJabopaTtopHas pabdota Ne2 «¥YrioBoiil tuckpumunatop» (Jlaboparopnast pabora)
4. JIabopartopHas pabota Ne3 «HenuneitHble pexXUMbI paOOTHI CUCTEMBI CIIEKEHUS 32
yactotoi» (JIaboparopnas padoTta)
5. JJaboparopHast pabota Ne4 «HenuHeliHast AUCKpeTHAs cUcTEMa CIIeXeHHs 3a (hazoii»
(JTaboparopnas paboTa)

BPC nucuuIInHbI

7 cemecTp

Beca koHTpOIBHBIX MepoOnpHsITHIL, Y0

Wnanekc KM- | KM- | KM- | KM- | KM-

Pa3nen nuciuIninHbl KM: 1 2 3 4 5

Cpok KM: 4 8 12 14 15

HpI/IHHI/IHBI IMOCTPOCHUSA CUCTEM PAANOABTOMATHUKHU.
I[I/ICKpI/IMI/IHaTOpLI CICOAINX CUCTCM. OnepaTopHLIe




KO3 (D PUITMEHTHI TIepeau CHCTEM

[TpUHIUIIBI TOCTPOCHUS CUCTEM PAIMOABTOMATHKH.
JIMCKpUMHUHATOPHI clieamux cucteM. OnepaTopHbie
KO2(PUITMEHTHI Tepeaun CHCTEM

AHanu3 JIMHENHBIX CUCTEM pajnoaBTOMaTuKu. HennHelinble
CUCTEMBI PaJUOABTOMATUKHU U UX JIMHEApU3aLus

AHanu3 TMHENMHBIX CUCTEM paaunoaBToMaTthku. HennHelinbie
CHUCTEMBbI paJIMOaBTOMATUKH U UX JIMHEApU3aIus

[udpoBsie cucTEMBI paAMOaBTOMATHKH U UX aHATIHN3

[udpoBbie cuCTEMBI paAMOaBTOMATHKH U UX aHATIHN3

OnTtumansHas punbtpanus, GpuibTpsel Kanmana

OnTtumanbsHas punbTpanus, GpuibTpsel 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

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

OIlK-1

NJI-3onk-1 [Mpumensier
OOLIECHHKEHEPHbIC 3HAHUS B
WHXKCHCPHOW IeSITCIBHOCTH
TUIST aHam3a u
IPOCKTHPOBAHUSI
OMOTEXHHUYECKHX CHCTEM

3HaTh:

HPUHIUIIBL
(GyHKIIMOHUPOBAHUS
KOHKPETHBIX aHAJIOTOBBIX U
IU(PPOBBIX CUCTEM
paznoaBTOMATUKU B COCTaBe
BTC

OCHOBBI IPOEKTUPOBAHUS
ONITUMAIIBHBIX
HENpPEepbIBHBIX U
JMICKPETHBIX (PUITBTPOB
YMers:

MPOBOJIUTH aHAIIN3
YCTOMYUBOCTH,
JeTePMUHUPOBAHHBIX U
ClTy4ailHBIX MTPOIIECCOB B
HETPEPHIBHBIX U
JMCKPETHBIX CUCTEMaX
aBTOMATHYECKOTO
yrnpasyieHusi B cocraBe bTC

JlaboparopHas pabora Nel «Cucrtema ciexXxeHHs 3a 3aIeP)KKOM CUTHAIIA)
(JTaboparopnas paboTa)

JlaGoparopnas padota Ne2 «YrnoBoit nuckpumunaTopy (Jlabopatopuas
pabora)

OIIK-3

N-20mk-3 Bri6upaer
CHOCO0BI U cpeacTBa
U3MEPEHUM W MPOBOJMUT
HKCIIEpUMEHTAJIbHbIE

HCCIIEIOBAHUS

Ymers:

oOpabatbIBaTh U
MPEICTABIATH JJAHHBIE 110
pe3ynbTaram
IKCTIIEPUMEHTAILHOTO

JlabopaTtopHas padota Ne3 «HenunelHbIE peKUMBI paOOTHI CHCTEMBI
cliexeHus 3a yactotoi» (Jlaboparopnas padota)




UCCIIEOBAaHUS CHCTEM
aBTOMAaTHYECKOTO
ynpasieHus B coctae bTC

OIIK-3

NJI-3onk-3 O6pabarbiBaeT u
IPENCTABISAET IIOIyYEHHBIE
SKCIEPUMEHTAIIbHEIE
JAHHBIC JUUIA HOHY‘ICHI/IH
000CHOBAaHHBIX BHIBOJIOB

VYMeTs:

MIPOBOJIUTH UCCIIEAOBAHUS
XapaKTEPUCTUK CUCTEM
aBTOMaTHYECKOIr0
YIIPABJICHHS

JlaGopaTtopHas padota Ne3 «HenuHeliHbIe pe:KUMBI PAOOTHI CHCTEMBI
clexxeHus 3a yactrotoi» (Jlaboparopuas padora)

JlaGopaTtopHas padota Ned «HenuHeliHas TuCKpeTHAs CUCTEMa CIICKEHUS
3a (pazoii» (JlaboparopHas paboTa)

[1K-2

UN-2nk2  PaspabartbiBaer
(byHKIIOHATbHBIE u
CTPYKTYpPHBIE CXEMBI
OMOTEXHHUYECKUX CHUCTEM B
COOTBETCTBUU C
TEXHUYECKUMU
TpeOOBaHUSIMU c
HCIIOJIb30BaHUEM
TEOPETUYECKHX METOJIOB U
POTrPaMMHBIX CPEICTB
IPOEKTHPOBAHUS u
KOHCTPYUPOBAHMSI

VYMeTs:

MPUMEHSATh METO/Ibl AaHAJIU3A
¥ CHHTE3a TUHEHHBIX 1
HEJIMHEHHBIX, HEPEPbIBHBIX
U IUCKPETHBIX CUCTEM
paaroaBTOMAaTUKHU B COCTaBE
BTC

3amuTa pacueTHoro 3aganus (PacuetHoe 3aganue)




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

®opMbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBegeHMsI KOHTPOJIBbHOro Meponpusitusi: 1. BpINOIHUTE  JOMaLIHIOKO
MOJTOTOBKY, B KOTOPOH TpeOyeTcsl BBHIMOJIHUTH U 3aHECTH B OTYET CIIEIYyIOIIee: 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 MOPSIIOK acTaTH3Ma; pe3yabTaThl CBECTH B TaOJUILY;
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 mnpojenanHoi padote 4. [IpolTu onmpoc MO KOHTPOJIBHBIM BOIIPOCAM
npenojaBaTess

KpaTkoe conep:kanue 3a1aHusi:

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

«OTpaeHHAR)

pPagHOBOIHA

Hens Himepurens

Cl ? m USB
R(t)#const E.gﬂ
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2. PucyHok 1. K onmcaHuio nabopaTopHOI YCTaHOBKM

[TporpamMMHasi MO CUCTEMBI CIEKEHUS (PHC. 2) MO3BOJISET B pealbHOM BPEMEHHU
Ha0JII0/1aTh TPOIIECCH] B BBIOPAHHON TOYKE CUCTEMBI OJTHOBPEMEHHO JUIsl TPEX TUIIOB (PMIIBTPOB
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Pucynok 2. UnTepdeiic mporpaMMHON MOJETH CUCTEMBI CICKEHUS
Ha nanenu «IlapaMeTpsl cucTeMBbD) MIPOU3BOAUTCS BBOJ OCHOBHBIX IAPAMETPOB CUCTEMBI,
BIMSIOIMX Ha €€ pexxuM padoTsl. [Ipu 3TOM H3MeHeHne mapaMeTpoB MOXKET MPOUCXOUTh BO



BpeMsl CheMa MoKa3aHui ¢ u3mMepuTes (B pealbHOM BpeMeHH). Takum 006pa3oM, BOZMOKHO
HaOJII0/ICHUE U3MEHEHHS PEeaKIIMy CUCTEMBI Ha BXOHOE Bo3zeiicTBre (BB) nmpu Bapuanun eé
[apaMeTpoB

1. CoiMUTUPYITE UMUTaLMIO Bo3aeicTBrne-ckavok A(t) = a - 1(t) (ana Bcex BapMaHTOB NoA06PaHHbIX
napameTpoB). UMUTaLMA CKauKa NPOM3BOAMTCA PE3KUM NepemellieHnemM (pyKamu) NoABUMKHOM LLenu
M3 04HOW TOYKM B APYryto

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

3. IlpoBenute KommbIOTepHOE MoAenupoBanue B cpene MATLAB, coxpanute Qaiiisl ¢
XapakTepHbIMU TpaukamMy (OLEeHKH MH()OPMATHBHOIO MpoLiecca U Ipoliecca Ha BBIXOJE
JUCKPUMHHATOPA)

4. IIpoBepbTe, ABIAETCS JIU CUCTEMA YCTOWYMBOM MPHU BBIOPAHHBIX IapaMeTpax CUCTEMBI

5. Eciiu cuctema He SBJISIeTCsl yCTOWUYMBOM, TO NepeiinTe K BEIOOPY apaMeTpOB CUCTEMBI U
HOBTOPUTE KOMIIBIOTEPHOE MOJEIUPOBAHUE A0 TEX 10Pa, I0Ka HE JOObETECh YCTOHUNBOTO
pexuMa paboThl CUCTEMBI

A
6. [1o rpaduxam onieHuTe @ (Bpems, 3a KOTOpoe ObLIa PE3KO MEePEIBUHYTA 1IEIh)
7. ConoctaBbTe U3MEPEHHS ¢ pe3ylbTaTaMH pacuéra B JOMAIIHEeH moaroroBke. Crenaiire
BBIBOJIbI

Tabnuya 1
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8. [ToBTOpHTE BCE M3MEPEHHUS U MIOCTPOCHUS JIJIsl TMHEWHOTO BXOJHOTO Bo3neicTBusg A(t) = f§ -
t o myHkTam 2-7. UMuTanust TMHEHHOTO BO3AEUCTBHS MTPOU3BOINUTCS paBHOMEPHBIM
nepemMenieHrneM (pyKamu) TOABMKHOM eI B CTOPOHY OT HEMOIBMIKHOTO MPHEMOTIepeIaTInKa
(MM 10 HaNPABJICHUIO K HEMY)

9. IloBTOpHTE BCE M3MEPEHHS U TIOCTPOCHUS ISl KBAIPATHYHOTO BXOIHOTO

Bo3zelictBus A(t) = y - t? mo mynkram 2-7. J{jisl MMUTAIMK KBaJIPaTHYHOTO BO3IEHCTBHS B
cocTaBe Ja00paTOPHOIO CTEH1a MPEAYCMOTPEHA HAKJIIOHHAS TUNIOCKOCTh C HANPaBJISIOIUMHE, IO
KOTOPOW CBOOOJIHO CKAaTHIBAETCS «TEJIEKKA» C 3aKPEIUICHHOM Ha Hel 1ienbio. [Ipu aTom
HETOABIKHBINA MpUEMONIEpeaTYNK YCTaHABIMBAETCS HA BEPXHEM KOHIIE HAaKJIOHHON
TUTOCKOCTH

10. [ToAroToBBTE OTYET O BBHIMOJIHEHUU PAOOTHI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBBI TNPOEKTHUPOBAHUS 1.KakoBbl cooOpaXkeHHs MO MOBOY BHIOOPA MOJIOCHI
ONTUMAIIGHBIX ~ HETPEPBIBHBIX U MPOITYCKaHUs U Mopsiika GUIbTpa B COCTaBe KOJIbIA
JMCKPETHBIX (PUIBTPOB clexeHus?




2.EcTb 1 OrpaHM4eHue y CUCTEM Ha MOPAJIOK acTaTu3Ma

CHUCTCMBI 110 OTHOHICHUTO K BXOOAHOMY BO3II€I>’ICTBHIO?
3HaTh: TIPUHIIMIIBI 1.Bo3moxHa i paboTa cucTeMsl ciiexeHus oe3
(YHKITMOHUPOBAHUST KOHKPETHBIX BKJIIOYCHHUS B €€ COCTaB CTIaKUBAIOIIEro pribTpa?
AQHAJIOTOBBIX U LHU(POBBIX CHCTEM 2.Yem onpenensiercs TUI (KojaeOaTeabHBbIH,
paanoaBToMatuku B coctaBe bTC anepuoIMYECKHil) mepexoIHoro npoiecca?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evinonerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3nanus: O1neHKa "yI0BIeTBOPUTEILHO" BBICTABIISCTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-2. JlabopaTopHasi padoTa Ne2 «YT1/10B0Oii ITUCKPUMHHATOP»

®opmbl peanu3anuu: 3amunTa 3aIaHUST

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBedeHHs] KOHTPOJIbHOIO Meponpusitusi: 1. BpImonHUTH  JOMAaIIHIO
MOJITOTOBKY, B KOTOpPOW TpeOyeTcsi BBINOJIHHUTH W 3aHECTH B OTYET CIEIYIOIIee: 03HAKOMHUTHCS C
ONKCaHUEM JaHHOM pabOoThl U C pEKOMEHIyeMOM JIUTepaTypoi; ojarasi HCTHHHOE HalpaBlieHHe Ha
IeJTb, €T0 OLIEHKY B YIJIOBOM HM3MEpPUTENIE U OIMOPHYIO OIIEHKY YIJIOBOTO HAIpaBJICHHS, ITOCTPOiiTe
YeThlpe JUCKPUMMHAIMOHHBIE XapaKTePUCTUKU YIJIOBOTO JUCKPUMHUHATOpA Ui COYETaHUs
cirydaeB OJM3KOro M JAJIEKOTO PACIIONIOKEHUS LEJIM OTHOCHUTEIHHO aHTCHHOW PEIIETKH, a TaKkKe
JUIs cilydaeB Masiol 6a3pl n Oonblioi 6a3bl (Bcero yerslpe coderanus). Ilpum moctpoenun Bcex
YeTHIPEX AUCKPUMHUHALMOHHBIX XapaKTEPHCTUK JOJDKHO BBIMTOJHATHCS YCIOBHE: «IIENbY JTOJHKHA
Kak Obl «00JIeTaTh» aHTEHHYIO PEIETKY Ha (PMKCUPOBAHHOM PACCTOSHUM; MOATOTOBUTHCS K OTBETY
Ha KOHTPOJIbHBIE BOIIPOCH 2. OPopMUTH OTUET 0 npojaenaHHou padote 3. [Ipoiitu onpoc no otyety
o npozenanHoil padote 4. IIpoiiTu orpoc Mo KOHTPOJILHEIM BOIIPOCAM MPENoAaBaTes

Kpartkoe cogep:xxanue 3aganus:
JlaGopaTopHoe 3aJlJaHH€e 3aKII0YAETCs B SKCIIEPUMEHTAIbHOM U3MEPEHUH
JUCKPUMHMHAIIMOHHON XapaKTEPUCTUKHU YIII0BOTO JUCKPUMUHATOPA B YETBHIPEX CIIydasiX.
N3meputenbHas ycTaHOBKA (pUC. 1) COCTOUT U3 TPEX CBEPXILIMPOKONOJIOCHBIX PaHOMOTyIEN
u komnbroTepa. Moaynu Nel u Ne2 HacTpoeHbI Ha peXUM U3MEPEHUs U 00pa3yl0T aHTEHHYIO
pEIETKY. DIIEMEHThl aHTEHHOM PEIIETKH ITOMEIAIOTCS HAa TOBOPOTHBIN cTOJ. PaccrosiHue
Mexay MoaynsiMu Nel u Ne2, 6a3a peméTku, MOXKHO yCTaHAaBIMBATh HA BPEMsI IPOBEICHUS
HKCIIEpUMEHTA MPOU3BOJIBHO (He MeHee 25 cM). Moaynb Ne3, 11e1b, HaCTpOEH Ha PEXUM
n3iydeHus. OH MOMeIaeTcss Ha HEKOTOPOM YAAJICHUH OT LIEHTPA AaHTEHHOW PEIIETKH,




oOpa3zoBanHOl MoymaMu Nel u Ne2. Monyns Nel mokITi04eH K KOMITBIOTEPY IS TTepeaadn
M3MEPEHUI B TPOrPAMMHBIN MOAYJIb.

«OTpaxeHHaA»

PanHoBOIHA )
e H3meputens Nel

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

L(t)=const

1K

«OTpakeHHaD?
PaJHOBOITHA

R,(t)£const

I13mepHTens Ne2

Pucynok 1. K onucanuto nabopatopHoii ycranoBku: [IK - nepcoHanbHbIl KOMIBIOTED
B KOMITBIOTEpHOM MOJIYJI€ PACCUUTHIBACTCS PA3HOCTH OIEHOK (a3 U e€ MepecueT B OIEHKY
yriaoBoro HampasneHus. Ha pucynke 2 npezacrasieH uaTepdeiic mporpaMMHOTO MOTYJIs

e -

Crapt
C'rarlclcc;mqec;m:;a“panepncmm B)(:ltzopﬁa1 . Bemmiia Gass:
y L= (400
CKO  6.739% Pacuér x2= 100 M

pachuk

Pucynoxk 2. MnTepdeiic mporpaMMHOro MOIYIs
[TporpamMMHBIif MOYJTb TIO3BOJISIET B peajlbHOM BpeMEHH Ha0Ito1aTh OlleHKy yria 6. [Ipu
Ha)kaTuX Ha KHONKH «CtapT» U «CTOm» MPOUCXOIUT, COOTBETCTBEHHO, HAYAJIO U
IpeKpalieHre CYUThIBaHUA OIIeHOK (a3 ¢ n3meputenei Nel u Ne2 ¢ mocnenyromeit
00paboTKOH TaHHBIX U rpad)uyecKUM BbIBOJOM OLleHKHU yria. Ha manenu «Benuunna 6a3bi»
3anaercs 0a3za pemérku L. Ha manenu «CraTuctuyeckue XapakTepUCTUKN BHIBOAATCA
3HaYeHus MareMaTrueckoro oxxuganus (MO) u cpegnexBanparndyeckoro otkiaoneHus (CKO)
peanuzanuu. Knonka «I'padux» coznaetr okHo «I'paduk» ¢ TaHHBIMHU BBIOPAHHOTO rpaduka u
pacuIMpeHHbIM (PYHKIMOHAIOM paboThl ¢ rpaduKaMu
CopneprkaHue SKCIEPUMEHTOB OTPaXKEeHO B Taduie 1

Tabnuya 1

basza aHTeHHON pemETKH , M
0.25...0.3 0.5..0.6

ConeprkaHre 3KCTIEpUMEHTOB

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

Paccrosguue o menu , M

ITopsinoK BBINOJHEHUS SKCIIEPUMEHTA 1:
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1. YcTaHOBUTE 2JIEMEHTHI aHTEHHOU peléTKU (paguomonynu Nel u Ne2) Ha
MIOBOPOTHOM CTOJIE Ha PacCTOSAHUH L™, BEIOpaHHOM B IOMAIIIHEH MOrOTOBKE, MAKCHMAJIBHO

TOYHO

2. Y cTaHOBUTE IeNb Ha paccTOsHUHE A3 O™™ | BHIGpaHHOM B OMAIIHEH MOATOTOBKE
3. [ToBepHUTE aHTEHHYIO PELIETKY Ha TOBOPOTHOM CTOJIE TaK, YTOOBI IIEJIb OKa3alach
Ha HOpMaJIK K 0a3e pemeTKH, YCTAHOBUTE HYJb TTIOBOPOTHOTO CTOJIA B 3TOM IMOJIOKCHHUU

4, [ToBopaunBaiiTe MOBOPOTHBIN CTOJ C maroM S..10 rpaaycoB U i KaKJ10To

MOJIOKEHUSI U3MEPHTE OLIEHKY YTJIa, MOJy4aeMyl0 YCPEAHEHUEM HECKOIbKUX U3MEPEHHU, a
taxke CKO u3mepenuii. Pe3ynbTaThl H3MEpPEHHI 3aHOCUTE B TAOJIHITY 2

Tabnuya 2.

A
Lim|c,m|b,M| 6, pan M[H]

o]

5. [Toctpoiite X u PpryKTyallmOHHYIO XapaKTEPUCTHKY
6. [ToBTOpUTE M3MeEpeHus 1o I.1. 1-5 1ist SKcIepuMeHToB 2, 3 u 4
7. ConocraBbTe AUCKPUMHUHALMOHHBIE XapakTepucTuku (X)), paccuuTaHHbIE B

JOMalHel noaroToske, ¢ X, MorydeHHbIMH 3KCIIEPUMEHTANIBHO. ClienaiTe BEIBOIBI O
BJIMSTHUM [1ApaMETPOB SKCIIEpUMEHTA (0a3bl aHTEHHOM pElIETKH, paCCTOSHUS 10 1IeJIN) Ha
TOYHOCTb OLEHKH YIJIOBOI'O HAIlpaBIICHUS

A
IIpumeyanue. TOUHOCTH OLIEHKH YIJIOBOTO HampasiaeHuss M [9] Ha HETIOJABUKHYIO L1€JIb

BO3pAacCTaeT C yBEIIMYECHUEM JUIMTEIBHOCTH ITeproa yepeaaenus X

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YMeTs: MIPOBOAUTD aHaJIN3 1.ITosicHuTe cIOCO0 OLIEHKHU YIJIOBOTO HANPABJIECHHUS C
YCTOMYUBOCTH, ITOMOIIBI0 AHTEHHOW PEIETKU
J€TEPMUHUPOBAHHBIX U 2.Kakure BO3MOKHBI OLIEHKH YTJIOBOTO HAalpaBiIeHUs Ha
CIIy4aiHbIX IIPOLIECCOB B WCTOYHUK CUTHAJA, €CJIH pa3HOCTh (a3 paJuoCUrHaa,
HENpPEpBIBHBIX M JAMCKPETHBIX MIPUHUMAEMOI'0 Ha IIEPBOM M BTOPOM 3JIEMEHTaX
cucreMax aBTOMAaTUYECKOTO aHTEeHHOMH peméTku, cocrapnsger Ag = 22,5°, a 6aza
yrnpasienus B cocrae bTC anTeHHOU peméTku L = 34, e A — qyiiHa BOJIHBI
3.IloscHuTE CXEMY YIJIOBOTO TUCKPHUMHUHATOPA,
paccMaTprUBaeMoro B pabore

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHue
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

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 "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-3. JIabopaTopHasi pabora Ne3 «HesmHeiiHbIe pe:kMMbI pa00ThI CHCTEMbI
CJIe’KeHHs 32 YaCTOTO»

®opmbl peau3anum: 3anIuTa 3a1aHUA

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBefeHHsi KOHTPOJIbHOI0 MeponpusaTus: JlabopaTopHoe 3a/laHue 3aKiIIOyaeTcs
B cienytomeM: 1. BBINOTHUTH JOMAIIHIO MOJATOTOBKY, B KOTOpPOW TpeOyeTcs BBIIOJIHUTHD U
3aHECTH B OTYET clieAyroliee: u3yuuTh onucanue Mojaenu CCY, ucnonbzyemMoil B paboTe; U3yuuTh
no y4eOHuKy [2] mimu [3] METOIMKY OIICHKH TMOJIOCHI 3a-XBaTa W IOJIOCHI YACPKAHHS ITyTEM
rpau4ecKkoro pemeHus: HelnuHeHoro auddepeHnnanbHoro ypaBHeHus. BKIOUMTh Matepuaisl B
MOJArOTOBKY; IpPOJAyMaTb METOJIMKY 3KCIEPHUMEHTAJIbHON OLEHKHU IIOJIOCHI 3a-XBaTa M I0JIOCHI
ylepkaHus: TpeOyemble BXOJHBbIE BO3JEMCTBUS, IpPU3HAKM 3axBaTa W CpblBAa. BKIIOYHTH
MaTepHalbl B OJATrOTOBKY; IIOATOTOBUTHCS K OTBETY HAa KOHTPOJIBbHBIE BONPOCH 2. OPOopMHUTE OTUET
0 npoaenaHHoi pabdore 3. [IpoiiTi onpoc mo otdeTy o npoaenanHoi padore 4. [IpoiiTu onpoc no
KOHTPOJIBHBIM BOIIPOCAM IpenojaBaTess

Kpartkoe cogep:xxanue 3aganus:
[enr mabopaTopHOl pabOTHI: 3aKITI0YAETCS B U3yUYE€HUU OCOOCHHOCTEH 3aXBaTa U CpbIBa
CIIe)KEHUS B HEIMHEHHOM TUCKPETHOMN CHCTEME CIIeKEHUS 3a 4acTOTo (cM. puc.1)
B nanno# paboTe HETMHEHHBIN PEeKUM CIEASIIEH CUCTEMbI PaIMOABTOMATHUKH HCCIIETyeTCs Ha
npuMepe CTpyKTypHoi Monenu auckpetHoit CCY (cM. puc.2)

OHILTP
HD = 0 nopanka

. [
3amepxka
Ha TaKT

Pucynok 2. CTpykTypHas cxema HeluHelHo# nuckpetHoi CCYH

CCY ucnons3yroTcs B HaBUTaMOHHON anmnapatype norpeodureneit cuctem ['JIOHACC u GPS,
a TaKk)Ke B paInOJIOKAIMY U B THIPOAKYCTUKE (B TOM YHCIIE, B MEAULIMHCKUX MPUOOpax
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I[I/IaFHOCTI/IKI/I) JJIs1 OLIEHKHN ILOHJICpOBCKOfI Y9aCTOTHI, I10 KOTOpOfI, B 4aCTHOCTH, OICHUBACTCA
BEKTOP CKOPOCTH.

B naboparopHoii paboTe OIIEHMBAIOTCS MMOJI0Ca 3aXBaTa U moJioca yaepkanus cuctembl CCY. B
JIOMAIITHEHN MOATrOTOBKE MOJI0CHI OIEHUBAIOTCS aHAIMTUYECKH, a B IIPOLIECCE BBHITOJIHEHUS
pa6OTBI — C IOMOIIbO UMHUTALMOHHOI'O MOJACIIMPOBAHUS.

JIaGopaTopHOE 3aaHUE 3aKIII0YACTCS B CIEAYIOIIEM:

1. [ToctpouTts 3aBucUMOCTS {2({2.) — pacCTPOHKN OT OTKIOHEHHMS {2, JJIs IBYX
3HAYEHHUH KPYTU3HBI PEryJTMPOBOYHON XapaKTEPUCTUKH ITyTEM IpaiuecKOro penieHus
HEeNMHEHHOTO MU depeHanbHoro ypaBHeHus. OLeHUTh MOJIOCH 3aXBaTa U yAep KaHUs

2. [ToctpouTts 3aBucUMOCTS {2({2.) — pacCTpOHKN OT OTKIOHEHHMS {2 JJIs IBYX
3HaYCHUU KPYTH3HBI PEryIMPOBOYHON XaAPAKTEPUCTUKH TyTEM UMUTAIIHOHHOTO
mMozenupoBanus CCY npu pa3inn4HbIX OTHOIICHUSAX CUTHAN/IIyM. OLIEHUTH MOJIOCH 3aXBaTa 1
yaep KaHUs

3. CormocTaBHUTh pe3yIbTaThl U C/IENATh BHIBOIBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmeTs: o0pabaThIBaTh u 1.ITosicaute npuHIMNI paboOThl YACTOTHOTO
IPEJICTaBIISITh JTaHHbIE 1o JUCKPUMHHATOPA, UCIIOIb3YEMOI0 B paboTe
pe3yibTaTaM 3KCHEPUMEHTATbHOTO 2.B ueM 3aKIII0uaeTCs METOMKA IKCIIEPUMEHTATBHOTO
U CCJIEIOBAHMUS CUCTEM oIpeziesIeHUs T0JI0C 3aXBaTa U yAep KaHus?

ABTOMATUYECKOTO YIpPABICHUS B
cocrase bTC

YMeTb: IpOBOAUTH HCCIEAOBaHUS 1.B uem 3akirouaercs METOAUKA ONPEAEIICHHUS M10JI0C
XapaKTEPUCTUK CUCTEM 3axBara M yAep KaHUs IyTEM pelIeHNs HEITUHEMHOTO
ABTOMATHUYECKOTO YIPABJICHUS b depeHIanTbsHOr0 YpaBHEHUS?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyermax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu binoneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO

KM-4. JladopaTopHasi padota Ned «HesiuHeiiHasi AMCKPeTHAs CHCTeMA CJIeKEeHHUs 3a
hazoii»

®opMbl peanu3anmu: 3anTa 3a1aHUsA
Tun koHTpoBLHOrO MeponpusTus: Jlaboparopnas padora
Bec koHTpOBbHOrO Meponpusitusi B BPC: 15
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IIpoueaypa npoBedeHHs] KOHTPOJIBHOIO MeponpusiTusi: 1. BBIMOTHUTE JOMAIIHIOK
HOJArOTOBKY, B KOTOpPOH TpeOyeTcsi BBINOJHUTh U 3aHECTH B OTYET CIEAYyIOLIee: MpOYUTaiTe
MOJTHOCTBIO TEKCT ATOTO ONMMCAHUS U JICKIHA, MOCBSIIECHHBIX JAUCKPETHBIM CHCTEMaM; 3apUCyHTe
(GYHKUMOHATIBHYIO U CTPYKTypHYH cxeMbl CC®, xoropele Bam Hano peanuzoBaTh BO BpeMms
BBITIOJTHEHUS JTA0OpATOPHOUM paboThl; HaWTe MepenaTouHyr (YHKIUI0 OT (a3sl BXOJIHOTO
CUTHaJIa 10 OIIMOKH 1O (ha3e U ¢ MOMOLIbIO HEE ONPEENINTE YCIOBHsI YCTOHUMBOCTU CUCTEMS! [ 1, c.
253]; moctpoiiTe 001acTh 3HAYCHUHN MTAPAMETPOB CUCTEMBI, IPH KOTOPHIX CUCTEMA YCTOWYMBA; /IS
JAHHOTO pacyeTa MOYKHO CUuTaTh (Da30BbI AUCKPUMMHATOP JUHEWHBIM IPU MajblX OIIMOKax
CJIeXKEHHUs 1o (ase; MOCTPOTe KauyecTBEHHO I'pa)uKy 3aBUCUMOCTH OLIMOKH CIEKEHHSI CHCTEMBI
OT BPEMEHU JUIsl JIBYX THIIOB BXOAHBIX BO3AEHCTBHI: NMOCTOSHHOTO W JMHEHHOI'O B OTCYTCTBHUH
rymMa MpHEMHHUKA; MPOBEIUTE COMOCTABICHHE COOTBETCTBYIOIIMX TI'paMKOB; CIeNaiiTe BHIBOIBI;
HOCTPOITE Ka4eCTBEHHO Ipa)MKM 3aBUCUMOCTH OLIMOKM CIIEKEHUS CHCTEMBbl OT BPEMEHHU IpHU
Pa3IMYHBIX 3HAYEHUSX OTHOLICHWS CUTHAJI /IIyM MPH HAIMYMMA IIyMa MPUEMHHUKA; MPOBEIUTE
COIIOCTaBJIEHNE COOTBETCTBYIOIIUX I'paMKOB; CAEIalTe BHIBOJbI; pACCUUTANTE OIIMOKYU CIEXKEHUS
3a (pa3oif B yCTAaHOBUBIIEMCS! PEXHME Ui JBYX THUIIOB BXOJHBIX BO3JEHCTBHIA: MOCTOSIHHOTO U
JMHEHHOTrO B OTCYTCTBUM IIyMa npueMHuKa 2. OpopMuTh oT4eT 0 mpojaenaanHoi padore 3. [Ipoiitu
ONpOC TO OTYeTy O TnpoxenaHHor pabore 4. [IpolTH ompoc TO KOHTPOJBHBIM BOIPOCAM
npernoJiaBaTesns

Kpatkoe cogepxanue 3aiaHus:
[{enb mabopaTopHOit pabOThI 3aKII0YAETCSA B U3YUSHHH MIPOLIECCOB B HEMTMHEIHON CUCTEME
($a30BoOIi aBTOMOACTPONKH C Pa3TUIHBIMU (PA30BBIMHU JUCKPUMUHATOPAMH, UCIIOIB3YEMBIMH B
HaBuranuoHHoi anmnaparype norpedureneit [ JIOHACC/GPS u B npyrux pagunoTeXHUYECKIX
CHUCTEMax, B TOM YHUCJIE, B MEAUIIMHCKUX JUATHOCTUYECKUX Tprbopax
B naGoparopHoii paboTe n3yuaroTcs BOIPOCHI, CBA3aHHbBIE C IPUHITUIIOM PaOOTHI AUCKPETHOM
HEJIMHEWHOU cucTeMbl ciexenus 3a (azoi (CCD) paguocurnana ¢ moayisiiueid ®M-2 (aHriL.
BPSK(1)), c HabnroaeHreM 1 ucclieJOBaHUEM MTPOLIECCOB, MPOUCXOIAIINX B JAHHON CHCTEME
3anaun pabOThI:

1. 1) U3yunTb TEOPETUYECKME BOMPOChI, CBA3AHHbIE C MAaTEMATUYECKMM ONUCAHNEM AUCKPETHbIX

HENIMHENHbIX CUCTEM CNeXeHus 3a $asoi CMrHana;

2) U3yyuTh IPUMEHEHHE CUCTEM CIIEKEHUs 3a Pa3oi, paboTaromuX M0 MOy IUPOBAHHOMY
curnairy ®M-2;

3) U3y4uTh 0COOEHHOCTH pabOTHI CUCTEMBI CISKEHUS 3a (Pa3oii curHana;

4) NoHATH, KaK pabOTAIOT pa3IMUHbIE TUIIBI HETMHENHBIX (Da30BbIX TUCKPUMUHATOPOB B
creseil cucteMe, UCTob3ys JUIsl 3TOr0 UX JUCKPUMHHALMOHHBIE XapaKTePUCTUKH;

5) npoaHalu3UpOBaTh BO3AECHCTBHE JETEPMUHUPOBAHHBIX MPOLIECCOB HA IUCKPETHYIO
HEJIMHEHHYIO CUCTEMY CIIeXKEHUs 3a Ga3oii;

6) npoaHaJIN3UPOBaTh BOSHUKHOBEHHE OIIMOOK CIIEKEHUS B CUCTEME CIIeXKEHUS 3a (azoil

B nanno#i mabopaTopHo# paboTe paccMaTprUBaeTCs TOJHOCTHIO TUCKPETHAS CIEsIIas
cucrema 3a (pa3oit curHana, B KOTOpO# TMCKPETU3aIUs BXOIHOTO MPoIiecca MPOUCXOANT 10
CPA, a Bce npoueccel B CPA — nuckpeTHsie

Ha puc. 1 npuBenena cTpykrypHasi cxema HEJIMHEHHOM TUCKPETHON CUCTEMBI CIIEKEHHUS 3a
dazoii. JlanHas cxema oTpakaeT yImpomEéHHOE MaTeMaTHYeCKoe onrcaHue GyHKIIMOHATBHBIX
y3JI0B, KOTOPBIE BXOJAT B (DYHKIIMOHAIBHYIO CXEMY U HY)KHA JIJIsl aHAIUTUYECKOTO pacuéra
MIPOLIECCOB.

(k)

0k} Ao(k)

¢k 1)
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Pucynok 1. CtpykTypHas cxema HenrmHenHou auckpetnon CCH

B nanHoii mabopatopHoii paboTe paccMaTpuBaeTCs MOJTHOCTHIO JUCKPETHAS CIICISIIAst
cuctema 3a (pa3oii curHaa, B KOTOPOW AUCKPETU3ANNS BXOJIHOTO MPOIiecca MPOUCXOIUT JI0
CPA, a Bce npouieccel B CPA — 1ucKkpeTHbIe

JlaGopaTopHOe 3a/laHKe 3aKII0YaeTCs B CICAYIOIIEM (CM. pHUC.2):

1. U3yuenne paboTsl (ha30BOro JUCKPUMHUHATOPA

PaccmarpuBaem pexum pabotsl Nel: JIX (moctpoenue JIX DJI)

JMcKpUMUHALIMOHHAS XapaKTEPUCTUKA — 3TO 3aBUCHMOCTh MAaTEMAaTHUYECKOTO OXKHUIaHHS
BBIXOJTHOTO TIporiecca (pa3oBOro TMCKpUMUHATOPA OT paccTporku (asbl Ag. Jlns mocTpoeHus
ATON XapaKTePUCTUKU CHCTEMA CICKEHHS 3a (ha30il pa3MbIKaeTCs, U Ha BXOJ] IMCKPHUMUHATOPA
NOJAeTCsl CUTHAJI C TMHEWHO HapacTatome ¢a3oii

KosmdecTBO 0TCYETOB MOACTUPOBAHUS IS IAHHOTO PEXKMMa PadOThI JOCTATOYHO 33/1aTh
paBubiM 1000

B xauectBe BapuanToB @ /] HCIIONB3YIOTCS MATH TUIIOB TUCKPUMUHATOPOB:

@[ Nel: up, = —th(l,)Qp;

DO No2: up, = —sign(l,)Qyp;

O N3: uny, = —1,0p;

Qp/ .
DI Ned: uy, = — ”/Ip ;

OJT No5: uy, = —Arctg(Qp/I )
p

cco
Tan wogenn Koniecreo orcuetos Wym vaBnionenud  OTHoweHwe i, BTy
ToctesnHoe BB

OLméea 8 Hauane o
paa

Ownbea 8 cepeanve. [
rpan,

const 2
aipha 20
beta 20

rpaa

gamma 20

10 hase,

x
Tun X 1

Owmbra

D438 BXOLNOIG CATKANA, D3],
a7

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

Pucynok 2. Matepdeiic Moaenu cuctemsl cliexeHus 3a ¢pa3oil curHaia

1.1. ITocTpouTh NUCKpUMHUHAIIMOHHBIE XapakTepucTHKH (J]X) Bcex mepeynciieHHbIX BbIIIE
daszoBrix quckpumunaTopos (PJ1), onpenenuts ux aneprypsl A, . 3anucarth 3Ha4€HUE B [paj]

u [rpan]. JluckpuMuHalMOHHas XapaKTepUCTUKA B 1a00paTOpHOM paboTe cTpouTcs Mpu
BBIKJIFOYEHHOM BHYTPEHHEM IIIyM€ IPUEMHHKA

[Tpumeuanue: mupuHa aneptypsl X ®JI — 310 3HaUeHUE (a3bl, KOTOPOE U3MEPSIETCS 110
nepBbIM MakcuMymam /I X 1 BelpakaeTcsl B EAMHMIIAX U3MEPEHHUs: [pan] wiu [rpan]

1.2. IlocTponTh HOpMHpPOBaHHBIE AUCKpUMUHALIMOHHBIE XapakTepuctuku (HX) Bcex naru
tunoB @/[ npy BBIKIIOYEHHOM BHYTPEHHEM LIIyME IPUEMHHUKA B PE3yJIbTaTe JEJICHUS Ha
HOPMUPYIOIIUNA MHOXKHUTEID € LEIbIO MOTYyYEHUs €AUHUYHON KPYTU3HBI JTUCKPUMHUHAIIMOHHON
XapaKTEpUCTUKHU IIPU MaKCUMaJIbHOM YPOBHE HaBUTallMOHHOIO CUTHaNa. J[aHHbIE
HOPMUPYIOLME MHOKHUTENIN TOCYUTAHBI 1 aBTOMAaTUYECKH 3a/IaHbI B IIPOrpamme
nabopaTopHOil paboThI

Crnenatb BBIBOJ O TOM, KaKOi (pa30BbIN JUCKPUMHUHATOP 00J1a/1aeT HEKOTOPHIMU
3aTpyAHEHUSIMH, OCHOBBIBasich Ha Buje Beex [IX paccmorpeHHbIx @], C uem 310 MOXKET ObITh
CBs13aHO?

1.3. UccnenoBaTh, Kak BIUseT U3MEHEHHE (YBEIIMYCHNE U YMEHBIICHNE) 3HAYCHUI OTHOILICHUS
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CUTHAJI/IIYyM Ha (hOpMY BBIXOJHOTO HAIPSHKEHUS ISl KQXKI0T0 THMA (ha30BOr0O
TUCKpuUMHuHaTopa. st 5Toro Heo6X0JMMO BKIIIOYNTH BHYTPEHHHH IIIyM PUEMHUKA H,
U3MEHSS 3HAUYSHHSI OTHOILICHHS CUTHAJI/IIyM, 3a)UKCUPOBATh MPOIIECCHI HA BBIXOAE (Hha30BOTO
JTMCKPUMUHATOpa

3aHecTH HarjsIHbIe TPAapUKH B OTUET

2. UccnenoBanre TOYHOCTH CUCTEMBI CIIEXKEHH 32 (a30ii IpH OTCYTCTBUH LIIyMa
W3yueHne qMHAMUYECKUAX OIIMOOK CIICKCHHS MIPU YETHIPEX THIIOBBIX BO3JICHCTBUSX:

— IIOCTOSIHHOE (CTYIIEHYAaTOE);

— JIMHEHHOE;

— KBaJ[paTHYHOE;

— KyOM4ecKoe

PaccmarpuBaem pexum padotsr Ne2: CCD (cucrema cnexenns 3a (a3oil curnana)

B naboparopHoii pabote yacToTa TUCKpEeTH3AIUK 3a/1aHa Kak: f; = 20 (MI'), oTcrona

MepUOJI TUCKPETU3aIu paBeH: T, = 1/ £, = 5-1078 (¢)
KosimdyecTBO 0TCYETOB MOACTUPOBAHUS IS IAHHOTO PEXKMMa PaOOThI JJOCTATOYHO 33/1aTh
paBubeiM: N = 1000...5000

Bri6op HOMEpa (a30BOro IUCKPUMHHATOPA OCYIIECTBIIICTCS B 3aBUCUMOCTH OT HOMEpa
Opurajsl, ykazaHHOTO B Tabnuie 1

Tabmuua 1. Beibop tuna ®J]

Howmep Opurager | Tun @]

1 Nel: upg, = —th(l,)0Qp

2 No2: up, = —sign(l,)Qp

3 Ne3: uyy, = —1,Qp

4 Ne5: uy, = —Arctg(Qp/I )
2

2.1. TlocTpouTs ¥ 3aHECTH B OTUET rpapuKy OMMOOK CIAeKEHU 3a (pa3oh Ui ITUX YEThIPEX
TUIIOB BXOJHBIX Bo3aelcTBHi (BB) B oTcyTCTBHMNM MIymMa pueMHuKa. [l npumepa 3a1a1um
CIeyromme napameTpsl: const = 2 (rpan); a, = 20 (rpam/cex); B, =

20 (rpaw/cex  2); ¥, = 20 (rpam/cex 3);

3aukcupoBaTh YCTAHOBHUBILUECS 3HAYCHHS OIIMOOK CIIKEHUS ISl KaKIO0ro ciiydas U
3aHECTHU JaHHbIE B TAONMILY 2, HOSICHUTh XapaKkTep U3MEHEHUs IpapUKoB

Tabmuia 2. YCTaHOBUBIINECS 3HAYCHUS OIINOOK CIECKEHUI

Ommbka cnexenust 3a hazoi
Tun BB | IloctosaHOe | Jluneiinoe | KBaapatnunoe | Kybuueckoe

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

2.2. 3agatp Uit YETHIPEX TUIIOB BXOJHOI'O BO3ACHCTBUS HaYalIbHYIO OLINOKY CIEKEHUs,
OTJIIMYHYIO OT HYJIsl, Hanpumep, paBHyto 5, 10, 80 rpaa, u mocTpouTh rpaduku oMMOOK
cnexxenus. [IponaOatoaTh BOSHUKIINE H3MEHEHHUS B XapaKTepe 3aBUCUMOCTH OIIMOO0K
ciexeHus 3a ¢a3oil. 3adukcupoBaTh (IIPU HATMYKUN) OTKIOHEHUS] YCTAaHOBUBIIMXCS OMIMOOK
ciexxeHus 3a (pazoi OT TEOPETUUECKH OCUYUTAHHBIX 3HAUEHUHN OIIMOOK U MOMBITAThCS
OOBSICHUTB, OTKY/JIa OHM BO3HUKAIOT
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2.3. 3a1aTh HECKOJIbKO 3HAYCHHMI HAaYaJIbHBIX OIIMOOK cliexeHus 3a ¢azoi: Ag, = 40...90
rpaa. Jlobutkcs cpbiBa ciexeHus 3a ¢pa3oii curHana, 3aMKCUpoBaTh JaHHOE 3HAYCHUE
HaYaJIbHOM OIIMOKHM CIISKCHHUS M 3aHECTH B OTYET. A TakKe 3a()MKCUPOBATH IPAHUYHOE
3HaYCHHE HAYAJIbHOW OIIMOKH CIIEKEHHS, TIPU KOTOPOM CHCTEMa €IIle COXPAaHAET KOPPEKTHYIO

pabory

2.4. 3amaTh HECKOJIPKO 3HAYEHHH OIIMOOK CIIe)KEHUs 3a Ga3oi B cepelnHe BpEMEHU
HaOmoaeHus: AQT /y = 40...90 rpaa. Ho6uthcs cpbiBa ciaexxeHus 3a (pas3oii curuana,

3a(pUKCUPOBATH JAHHOE 3HAUEHUE OLIUOKY CIICKEHHSI B CEpeIMHE BPEMEHH Ha0II0ICHUS U
3aHECTH €ro B OTYET. A TaKKe 3a(MKCUPOBATh IPAHUYHOE 3HAYCHHUE OLITHOKU CIICKECHUS B
cepeauHe BpeMEHHU HaOI0IeHUs, P KOTOPOM CUCTEMa elle COXPaHsIeT KOPPEKTHYIO paboTy
3. MccaenoBanrue TOYHOCTH CUCTEMBI CIICKEHUs 3a (a30ii 1Jisl ABYX THUIIOBBIX BO3JIEHCTBUN
(TIOCTOSIHHOTO M JIMHEIHOT0) NpU Hanu4uuu myma. M3ydenne GpaykTyallnoOHHBIX OIIUOOK
ciexeHus 3a ¢azoi. MccnenoBanue 1elicTBUS ITYMOB Ha CUCTEMY.

PaccmarpuBaem pexum pabotsl Nel: ciexxenue 3a ¢a3oii curHaia

KonuuecTBo 0TCUETOB MOJEINPOBAHUS ISl TAHHOTO PEKKUMa pabOThI JOCTATOYHO 33]1aTh

paBubiM N = 2000...3000

3.1. IlocTpouTs peanuzaiu ommOOoK CiAeKEeHHs 3a (a30ii CUrHajia ¢ UCIIOIb30BAHHEM
¢$ha30BOro IMCKpUMUHATOPA 10 HOMEPY OpHUTajibl, OMUCAHHOTO PaHee, BKIIOYNB
IpeBapUTENIFHO IIYM U 33J1aB Ceaylomue 3HaueHust oTHomeHus curaan/mym (OCII): 10, 25,
27,30, 33, 35, 40 u 45 nbl'u. 3aHecTu B OTYET pean3aliy OMMUOOK CICKEHUS TS IBYX

sgauenuit OCIL: 35 u 45 nbl'n

3.2. PaccuuTarh C MOMOIIBIO MOJIENH TOYHOCTh CieKeHMs 3a (a3oil curnana (CcpeaHuil KBaapaT
ommOku (CKOm) cnesxenus 3a Ga3oii paairnoCcCUrHaia Mpu HATHIANA TOCTOSTHHOM
COCTaBJIAIOLIECH OIMOKH, UCIOIb3Ys pealn3alni, IOCTPOEHHbIE B 11.3.1, U KaXKA0T0 ciaydast.
3navyenuss CKOm Boipa3uts B [rpazg]. CBecTH MoydeHHbIE JaHHbBIE B TAaOIHILY

Cnenatb BbIBOJI O TOM, Kak MeHsaeTcss CKOm omubku ciexxenus 3a (azoil curnana npu
W3MEHEHWU OTHOILICHHS CHUTHAII/IITYM, U KaKOBa MPUPO/IA ITUX U3MEHEHHH

KoHTpoJibHbIE BOIPOCHI/321aHUA:

YMeTh: IMPOBOAWUTL HCCICAOBAHUWA
XapaKTCPUCTHUK CHUCTEM
ABTOMATHYCCKOI'O YIIPABJICHUA

1.1300pa3uTh GyHKIMOHAIBHYIO U CTPYKTYPHYIO CXEMBI
JTUCKPETHON HETMHEHHOW CUCTEMBI ClIexKeHUS 3a (a3oii,
HCIIOB3YEMOU B TaHHOU paboTe, U MOSICHUTD, KaK 3TH
CXEMBbI COOTHOCATCS IPYT € APYrom?

2.IlosicHUTE pa3HUILY MEXK]ly CHCTEMaMHU YaCTOTHOW U
(azoBoii aBTOMOACTPOUKH. J1JI YETO 3TH CUCTEMBI
HCTIONB3YIOTCA?

3.Yemy paBHBI OIIMOKH cliexkeHUs 3a (Pa3oii B
YCTaHOBUBILIEMCS PEKUME MPU BO3JCHCTBUU HA CUCTEMY
BXOJIHOTO BO3/ICUCTBUS B BUJIE: TOCTOSIHHON (DYHKITUU
(«ckaukay), TMHEWHOM, KBaJAPaTUYHON U KyOndecKoi

byHKIIIN?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHKe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu binoaneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBICHUE JUIsl pELICHUs 3a/1a4
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-5. 3amuTa pacyeTHOro 3a/iaHus

®opMbl peaqu3anmnu: 3aiuTa 3a1aHus

Tun KOHTPOJIBLHOr0 MeponpusTusi: PacueTHoe 3aganue

Bec konTpoabHoro meponpusitusi B BPC: 40

IIpouenypa npoBeeHusi KOHTPOJIbLHOro Meponpustusi: 1. CTyaeHTaM He00X0JMMO BBIITOJIHUTh
pacuetHoe 3amanue Nel mo teme "Amnanu3 HenpepbiBHOM cuctembl PA (cucrembr ®AII, YAII,
BPEMEHHOT'O HJIA YIJIOBOTO CONMpOoBOXAeHMs ). CnaTh oT4eT Ha MpoBepKy 2. COCTaBUTH U 3AIIUTHUTh
pacuetHoe 3ananue Nel 3. CtyneHTaM HEOOXOIMMO BHIIOJHUTH pacyeTHoe 3agaHue No2 mo teme
"Ananmu3 0600meHHoN auckpeTHoi cucteMbl PA". Crmate otder Ha mpoBepky 4. CoCTaBUTH H
3alUTUTh pacueTHoe 3aaaHue No2

Kpartkoe cogep:xanue 3aganus:
B pamkax pacuetHo-rpaduueckoro 3aganus Nel BBIIOIHSETCS aHATIN3 HEMIPEPHIBHOM CUCTEMBI
PA (cuctembr ®AIL, YAII, BpeMEHHOTO WJIHM YTIIOBOI'O CONPOBOXKACHMUS)
3aaHue BBIIIOJIHAETCA MHAMBUAYAIBHO 110 BApHaHTaM
PacuérHoe 3aaHne HaIIpaBIeHO HA 3aKPEIVICHUE YMEHHMS aHAJIM3a HENIPEPBIBHOW cuCTeMBI PA
(cucrembr @AIL, YAII, BpeMEHHOT0 WK YIIIOBOTO COMTPOBOXKICHNUS)
Heo6xoanMo HayunThCs PacCUUTHIBATH 3HAUEHUE OMIMOKHU CIICKEHUS B YCTAHOBHBILIEMCSI
peXUME B Cily4yae AJeTEPMUHUPOBAHHOTO BO3ACUCTBUSA, €CIIM BO3ACHCTBUE ABISAETCA CIydallHOU
(GyHKIMEN BpeMeHH, TUCIIEPCHIO OLTMOKH CIEKEHUS B YCTAHOBUBILIEMCS PEKUME, a TAKKE
JMCTIEPCHIO OIIMOKH CIIEKEHMs, BEI3BAaHHYIO JIEHCTBHEM Ha BBIXOJI€ AUCKPUMHMHATOpa Oes1oro
nryma

Yacte 1

1. MocTpoiite 0606LWEHHYIO CTPYKTYPHYIO CXeMy cnegallei cucTemMbl PafnoaBTOMATUKN. YKaKuTe
OONYyLLEeHNSA, NPU KOTOPbIX 0606LWEHHAs CTPYKTYPHas CXeMa ONMCbIBAET paboTy cucTembl, TUN KOTOPOM
yKasaH B rpade 1 npuBeaéHHON HMKe Tabaunubl 1

2. YbenuTecb B TOM, YTO paccCMaTpmMBaemas CUCTEeMA NPW UCMO/1Ib30BaHNN GUAbTPA, ONEPATOPHbIN
KO3pdMUMEHT Nepenaym KOTOPOro NpuBeaEH B rpade 2, yctomunea

3. [Monaras, 4YTo NapameTpbl CUCTEMbI YAOBAETBOPSIOT COOTHOLLEHMIO, NpUBEAEHHOMY B rpade 3,
NoJlyYnTe BbiparkeHne gNsa smeHeHua olnbKM cnexeHnn x(t) npy Bo3gencTemm “ckadka” u HyneBbIX
HayasIbHbIX YC/IOBUAX

4. TNocTpounTe rpadmK nonydyeHHoM 3aBucumocTu x(t). ns 3aganuii 2, 5, 10, 13 1 19 HanTK He npouecc
x(t), a npouecc y(t)

5. YKaxuTe, Kak MeHAETCA XxapaKTep nepexo4HOro npoLecca, eC/iM COOTHOLWEHME, YKa3aHHoe B rpade 3,
He BbINoJIHAETCA

6. [Mpu BbINOJIHEHUWN 3TOTO COOTHOLLEHMA BbIACHUTE, KaK BAMAET HA A/IMTE/IbHOCTb NEPEXOAHOTO
npouecca B CMCTEME 3HaYeHWe napameTpa ¢puabTpa, NpueseaéHHOro B rpade 4

7. Onpegenute, nonb3ysacb rpadoit 5 Tabaunubl, ABAAETCA N BO34ENCTBUE B BalleM 3a4aHUM CY4anHOM
UM AeTEPMUHUPOBAHHOM PYHKLMEN BpemMeHW. B cnyyae geTepmMMHMPOBAHHOMO BO34ENCTBUA
HalianTe 3HaYeHMe OLWNBKM cnexeHns
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8.

10.

11.

B YCTAHOBMBLUEMCSH PEXKMME, NMPUAB, YTO ONMUCbIBAETCA BblpaxKeHWeM, NpuBeaEHHbIM B rpade 6. Ecan
BO34eNCTBME ABNAETCA CIy4anHOM GyHKUMEN BpeMEHU, HANAMTEe ANCNEPCUIO OLINBKM CNEXKEHMUA B
YCTaHOBMBLUEMCS PEXKUME, M0J1aras, YTo CNeKTpasibHas NJOTHOCTb BO3AENCTBUA ONUCbIBAETCA
BblpaykeHueM, NpuseaEHHbIM B rpade 7

Hainaute B yCTAaHOBMUBLUEMCS PEXUME AMCNEPCUIO OLLMOKN CEXKEHWS, BbI3BAHHYIO AENCTBMEM Ha

BbIXOAe ANCKPUMMHATOPa 6e10ro LWyma CO CNEeKTPasbHOM NAOTHOCTbIO SEEEE (0)

Ncnonb3ya pesybTaTbl, MOyYeHHbIe NPU BbIMOJHEHUN NYHKTOB 7 1 8 3a4aHKUA, onNpeaenuTe cpegHuit
KBaZpaT OLIMOKM CNEXEHUA B YCTAHOBUBLLEMCA PEXMME C YYETOM AeicTBUA npoueccos A(t) u §(t).
MpoBeanTe oNnTMMKU3aLUMIO NapaMeTpoB GUAbTPA, YKa3aHHbIX B rpade 8 Tabsimupl, N0 KPUTEPUIO
Nnosly4eHMa MUMHUMYMa CpeaHero KBaaparta oWnoKu. NoscHUTe, MOXKHO I OCTa/ibHbIe NapameTpbl
dunbTpa (eCM OHM €CTb) ONTUMU3IMPOBATH MO STOMY KPUTEPULIO. YUTUTE NPU 3TOM BAUSIHUE YKa3aHHbIX
napameTpPOB Ha APYr1e XapaKTePUCTUKN CUCTEMbI: AJIUTENBbHOCTb NEPEXOAHOrO NPoLecca, BeNUYNHY
OLUMBKM CNEXKEHUS B NEePEXogHOM pexmme

BbIACHWUTE, COXPaHAETCA /M YCTOMYMBOCTb PaccCMaTpMBaEMO CUCTEMbI NPW BKIOYEHUN B €€ COCTaB
[OMOJIHUTEIbHOTO 3BeHa ¢ KoappuLUMeHTOM nepeaaun, npmsegéHHom B rpade 9. Ucnonb3syiite npm
3TOM MeTOo, YKa3aHHbIM B rpade 10 1 3HaYeHns NapameTpoB CUCTEMbI, MOMeLLEHHbIe B rpade 11

Tabmauua 1

IR T 7 0 0 w | n
1B/ pad; K = 25 pao/B- ¢ T, = 0.dc
0l

2B/pas; K =125 pao B -c; T; = 0.036c
0.lc; 7, = 001c; T, = 0.15

1 |oan 6| 14SKT=2/SKT | T |uer| L0 pT) s pTy)

o o |a| [sx7-2 K |wr| pr KT | V(4 ph)1+ pT,) | anvess

25KT | K || B L | Vi pn)

B pamkax pacuerHo-Tpaduueckoro 3aganust Ne2 BBIMTOTHSAETCS aHAIN3 AUCKPETHBIX CHCTEM
pannoaBToMaTtuky. /i BemmonaHeHus: PI'P BIMOMHAIOTCS peaBapUTEIbHbIE PACUETHI
MaTOXKUJAHUS OIIMOKH CIEKEHUS U QIIYKTYyallMOHHOM COCTABIIAIONIEH OIIMOKHU CIIEKEHUS B
YCTaHOBUBILIEMCS PEKUME
3aaHue BBINOIHSIETCA MHAMBUAYAIBHO IO BApHaHTaM
Pacu€rHoe 3a1aHMe HANPABIIEHO Ha 3aKPEIJICHUE YMEHUS aHAIN3a AUCKPETHBIX CUCTEM
paaroaBTOMAaTUKU Ha MpUMepe aHalIn3a 0000IEHHOMN TMCKPETHON CUCTEMBbI
pannroaBTOMaTUKU. [IpH 3TOM [UIsl MPOCTOTHI OJIATaeTCsl, YTO BXOAHBIE BO3IEHCTBHS,
JTUCKpUMHUHaIMOHHAas XapakTepuctuka (IX) un koaddunment ycunenus punbrpa
0e3pa3MepHbl; pa3MepHbIEe BEJIMYMHBI - TOJIBKO MOCTOSIHHAS BPEMEHH U MIEPHOJ] TUCKPETU3ALIH
Pacuérnoe 3apanue (yactp II). AHAIM3 JUCKPETHBIX CHCTEM PafHOABTOMATHKH
Pacu€rHoe 3a1aHMe HANIPaBIIEHO HA 3aKPEIJICHUE HAaBBIKOB aHAJIN3a JUCKPETHBIX CUCTEM
paaroaBTOMAaTUKU Ha MpUMepe aHalIn3a 0000IEHHOMN TMCKPETHON CUCTEMBbI
pannoaBTOMaTUKH. [Ipy 3TOM [U1s1 MPOCTOTHI MOJIAraeTcsl, 4YTO BXOAHBIE BO3IACHCTBHSI,
TUCKpUMHUHAIMOHHAs XapakTepuctuka ([IX) u koadduument ycunenus puibtpa
0e3pa3MepHbl; pa3MEepHBI TOJIBKO MOCTOSIHHAS BPEMEHH U TIepuoJ TucKpeTu3anuu. Ha pucynke
1 mpencraBieHa CTPYKTYpHas cxema 0000IIEHHON TUCKPETHOM CUCTEMBI PaInOaBTOMATHKHU, B
COCTaB KOTOPOM BXOAST: CTATUCTUUECKUN SKBUBAJIEHT AUCKpuMuHaTopa (tun X
oTpezieNiieTCss HOMEPOM BapuaHTa (HOMEpPOM CTY/AEHTA B CIHMCKE TPYIIIbI), CM. IPUIIOKEHHE) U
JUCKPETHBIN CriiaxxuBaromuil puiabTp (TUN GuiabTpa onpeaensieTcs HOMEPOM BapHaHTa, CM.
npuiiokeHue). Pemenue 3a1anus ciaenyeT Mpou3BOIUTh Ha KOMITbIOTEPE, B OJJTHOM U3
MaTeMaTHYeCKuX MakeTos, Hanpumep, B MathCAD wunu Matlab; odopmienue pemenus
(Bxurouast Habop popmyn) ciaenyer NPOU3BOIUTH HA KOMITBIOTEPE, B OTHOM U3 TEKCTOBBIX
penakTopoB, HaripuMep, B MS Word u coxpansaTs B hopmate *.doc (ecnu coxpaHsTh B
dopmare *.docx, BO3MOKHBI HCKaXKeHUS (POPMYJI IIPH MOMBITKE OTKPBITHS (paiiina B TEKCTOBOM
penaKkTope Ha KOMIBIOTEpE MpernoaBaTelis, 4YTo MPUBEAET K HEHYKHBIM 3aJIep’KKaM B
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npoBepke) win B popmate *.pdf. Pemenue 3aganus npenocTaBiseTcs MPernoaaBaTelio B
yIoOHOM JJTsl HETO BUJIE: B AJIGKTPOHHOM WM Ha Oymare. B mocneanem ciydae ciemyer
MOHUMATh, YTO, TAK KaK 9aCTO BOSHUKAET HEOOXOAUMOCTH B3TITHYTh Ha XOJ| PEIICHHUS U
CKOPPEKTHPOBATH €T0, PACUETHBIN «MaTeMaTHIECKU» (ailsl U (aiia TEeKCTOBBII TOJHKHBI OBITh
MOJTrOTOBJICHBI U TIPEAOCTABISIEMBI 110 3aIPOCY MPENOAaBaTes

1. B cooTBeTcTBHM CO CBOMM BapuaHTOM (CM. Ta0J1. 2) ONpeAeuTh THIT (PHIIbTpa, ToJiaras
JX nuneliHol 1 6e3pa3MepHOi
2. OnpenenuThd ycaoBUs yCTOWYMBOCTH B O0IIIEM BUJIE, KAK COOTHOIIICHUS MEXITY

napameTpamH Criaxusatomiero Gpuibrpa ki u T(b, NepUOAOM AUCKpeTH3auuu T v KpyTU3HOM

JAX Sn. Ha ocHOBE OJy4eHHBIX PE3yJIbTaTOB CBOOOIHO BBIOPATH U 3a(pUKCUPOBATH
CJICAYIOIINE YHCIICHHBIC 3HAaYeHUs TTapaMeTpoB (QUIIbTPa, Iepruoa TUCKPETU3ANH U
KpyTu3Hbl JIX: obecnieunBaroiiye yCTONYUBbIN pexxXuM paboThl; o0ecreyrBaroIue
HEYCTOHYMBBIN peXuM paboThl; oOecrieunBaone padoTy Ha TpaHHIIE YCTOMYUBOCTH
3. Ilo TeopeMe 0 KOHEYHOM 3HAYEHUHU OPUTHHAJA PACCUNTATh 3HAYCHHE B
YCTaHOBHBIIEMCS PEKUME MATOXKHIAHUS OMIMOKH CIICKEHUS B 001IeM BUIE U

780

mpu K9 u 0 7 TouS ;18 . T TMHAMUYECKOT0 BO3IEUCTBUS ONPEIEIUTh B COOTBETCTBUU CO

CBOMM BapHaHTOM. 3alicaTh Pa3HOCTHOE YPAaBHCHUE CUCTEMBI JIJIsl MATOKUAAHUSI OIIMOKH
CJIC)KCHUS U MIOCTPOUTH TPA(QUKH N3MEHEHHS OIIUOKH CIICKEHHS BO BPEMECHH TTPU

10 $0 mo A0 . ul 1 p1 at. u2 2 m2 A2
a) Ko u Tpo: To 1 Spg- 0)K,i u Tpr  T1 B Sy, B) K)5 u Tps T2 15,5
4. [Tonarasi, 4TO Ha BBIXO/I€ JUCKPUMHHATOPA JCHCTBYET OCIBIN IUCKPETHBIN IayCCOBCKUI
[IYM C TUCKPETHOM CIEKTPAITBHOHN MIOTHOCTHIO S;EE (0), paccuuTaTh TUCIIEPCHIO

(ITYKTYalImOHHOW COCTABIISIONICH OIMOKH CICKEHHS B YCTAHOBUBIIIEMCS PEKUME B 00IIEM

BUJIE
MNpunoexHne
A X l :
= F(x) T —{Kiz)
o e pcpnnaropa |
PucyHok 1. CTpykTypHas cxema oBOBIEHHO AUCKDETHOM CUCTEMBI PAAMOABTOMATUKM
Tabmmia 2

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

OooO|a|oo| > B > > > >

[alical =l =R ol =g Eoal Rl Real b2 b o

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YmeTs: IIPUMEHSTh METO/IbI 1.ITosicauTe MPUHIUT paOOTHI CUCTEMBI CIEKEHUS 32
aHalli3a W CHUHTE3a JIMHEHWHBIX W 3aJ€P>KKOM pauoCcurHaia

HEJIMHEWHBIX, HENPEPBIBHBIX U 2.IlosicHUTE MPUHIUT PaOOThI CUCTEMBI CIICKEHUS 32
JTUCKPETHBIX CUCTEM (azoit paguocuruana

paanoaBToMatuku B coctaBe bTC

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90

20




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO MMpEUMYIICCTBECHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

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 "Hey10BIETBOPUTEILHO" BBICTABIISIETCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

Dakynbrer: PTO
Kypc: 4
Cemectp: 7
Auncupnnnuua: P; THKa

rEOY BO
«HAUMOHaNbHBIA MCCNeA0BATENbC KM
yHMBepCHTET «M3W»

Buner N2

1. OBujan XapaKTepucTHKa cucTem ki, cucTem pa KA. ONHCaHME CACTEM
P3AN0ABTOMATHKM KaK CACTEM ABTOMATHHECKOTD PEryNMPOBAHMA (CNELALLMX CHCTem).

2. OnpegenuTb gucnepcuio owwubky cnemeHiA X(7) B yCTaHOBMBWEMCA pemume B HenpepbisHod CPA

(CTRYKTYPHaR Cxema NPEACTABAEHA Ha PUCYHKE), eCnM Ha Bxoge CPA aeiicTeyeT cysairuii npouece A(r)

B
. 2HO, "
€O CNEKTPaNbHOM NAoTHOCTBIO S, (@) = f =, @ Ha BLIXO/AE AMCHPMMHHATOPA ABHCTBYIOT GYKTYA LM
Wt a

&(1) co cnextpanshoit nnotHocteio S,(0). OKM 8 wowtype perynuposarun K(p)=k, /p, rne

p = dfdt -oneparop andbepenunposarma

Alt) x(t)
3
vit)

YTeepKAaIo: 3a8. kad. PTC Kynuxos P.C

Cocrasun Kynuxos P.C

IIpoueaypa nposenenus

CryneHT noiy4yaeT WHIUBUIYAIbHBIA OUJIET, TOTOBUTCA K OTBETY B TeueHHE HEe MeHee 60 MUHYT
OTBer mpenojaBaTeNio MNPOXOAUT B YCTHOH ¢opme CTYIEHT paccKa3blBaeT IMOATOTOBICHHBIN
MartepHai 1o Bomnpocam ousera CTyJeHTy 3a/1al0T JONOJHUTEIBHBIE BOIPOCHI 110 BOIIpocam Ouiera
U paszenaMm AucUMILTUHBl Ha ocHOBaHMM OoTBeTa cTyAeHTa (OpMHUPYETCs 3a4eTHas COCTaBJISAIOLIAs
OIICHKH

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Muankarop: NJI-3ork-1 [Ipumenser obmenHxeHepHble 3HaHUSI B HHKEHEPHOM
JEeSTeIbHOCTH JUIsl aHaJIu3a U MPOEKTUPOBAHUSI OMOTEXHUYECKUX CUCTEM

Bonpocel, 3aganus
1.®dynkroHanbHas cxeMa 0000IIeHHON cucTeMa paarnoaBToMaTuKu. CTPyKTypHas cxeMa
cucTeMa pait0aBTOMAaTUKH (AUCKPETHOM U HETIPEPBIBHOM )
2.JIuHeitHble 1 HEMUHEHbBIE CIESIINE CUCTEMBI, HEMPEPBIBHbIE, TUCKPETHBIE U LIU(POBBIE
CIEASIINAE CUCTEMBI
3.0mnpenenenue onepaTopHOro kodppuimenTa nepeaadyn CUCTEMbI paIi0aBTOMATHKH.
[TpaBuia CTpyKTYpHBIX IIpeoOpa3oBaHuit
4.AnreOpanueckuii KpUTEpU YCTONYMBOCTH JIMHEHHBIX HEMPEPBIBHBIX CIEIALUINX CUCTEM
5.HacTOTHBIN KpUTEPUIN YCTOMYMBOCTH JIMHEUHBIX HENPEPBIBHBIX CIECASIIUX CUCTEM
6.Pabota cuctembl paJn0aBTOMaTHKH B HEJIMHEHHOM peXHUMe (Ha MpuMepe HempephIBHON
HEJIMHEHWHOMN CUCTEMBbI YACTOTHOW aBTOIMOACTPONKH )
7.CTaTUCTUYECKNI SKBUBAJIEHT HEMPEPHIBHOTO JUCKPUMHUHATOPA

MarepuaJsl i1 NIPOBEPKU 0CTATOYHBIX 3HAHUI
1.Kakue Bpl 3HaeTe KpUTEpUM YCTOMYUBOCTH CIAEAAIINX CUCTEM PAAMOABTOMATHKH ?
OtBeThI:
a) anreOpanyeckuil KpuTepuin
0) reoMeTpUUYECKUIl KpUTEPHit
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B) YaCTOTHBIN KPUTEPHIL
) Ga30BbIil KPUTEPHI
BepHblii 0TBET: a) U B)
2.Cuctema ynpasiieHHs I10 paccOriIacoOBaHUIO

u(a) X 5 v(y)

777 :
= F Per. ——— ‘

Kakoii 6510k B cucteme ynpaBiieHus 0 PaccoriiacoOBaHUIO (POPMUPYET OLEHKY
paccoriiacoBaHus X MKy 3a/Ial0lUM BO3ACHCTBUEM A U €r0 OILICHKOH Y7
OTBeTHI:
a) mpeooOpazyrommuii s5ement (I19)
0) usmepuTens paccoriacoBanus (UP)
B) 00bekT ympasieHus (OY)
r) noacrpauBaemslii reneparop (I1I)
BepHsiii oTBeT: 0)
3.Kak Ha3bpiBaeTCs 3a/1a4a OIIEHWBAHUS C CIIy4aifHOTO mporiecca Ha (JOHE CTAllMOHAPHOTO IIyMa
IIPU YCIIOBUU, YTO HaOJIIOIeHNE ATUTCS OECKOHEYHO J0IT0 (T.€. B YCTAHOBUBILIEMCS pexume)?
OTBeTHI:
a) BUHEPOBCKOM (UIbTparueit
0) nuHeHON QuIbTpanen
B) HEJIMHENHOW punpTpannei
I') MApKOBCKOH (huiibTparuei
BepHblii oTBeT: a)
4.Kaxk Ha3bIBaeTCs YCTPONCTBO, CUTHAJ Ha BBIXOJIE KOTOPOTO 3aBUCUT OT PACCOTIACOBAHUS
napaMeTpPOB CUTHAJIOB Ha €ro BXOAax?
OTtBeTsI:
a) puibTp
0) reneparop
B) IUCKPUMHUHATOP
T') KOppEeIsATOp
BepHblii 0TBET: B)

2. Komnerenmuss/Muaukarop: M/1-2onk-3 BeiOupaer crioco6s! u cpecTBa n3MepeHuit 1 poBOIUT
DKCIIEPUMEHTAIIBHBIE UCCIIEI0BAHUS

Bonpocel, 3aganus
1.Tunsl AMCKPUMHUHATOPOB HETPEPHIBHBIX CUCTEM PaJIMOABTOMATUKH: BPEMEHHBIH, YaCTOTHBIM,
(a3oBbIit
2.Tunsl criaXXuBaroUMX (GUIBTPOB B KOHTYPE TUIIOBBIX HEMPEPBIBHBIX CIEIALINX CUCTEM
paTmoaBTOMATUKH (C OJTHUM, ABYMS M TpeMsl uHTerpatopamu, RC-¢punbtp)
3.0OnTumanbHas TUHeHas HenpepbiBHas GuibTpanus (unstp Kanmana-berocn)
4.0ntumanbHast TMHeHHas TuckpetHas Guinbtpanus (¢puwistp Kanmana)
5.061mue noHsATHs 00 ONTHUMANIBHBIX CUCTEMAax (QUIbTPALMK PaAMOAaBTOMATUKHN U METOJIaX UX
CHUHTE3a
6.JluckpeTHbIi crinakuBaromuil GuiIbTp. THUIBI CrIIaXKUBAIOUINX (PUIBTPOB B KOHTYPE TUITOBBIX
JUCKPETHBIX CIEAIINX CUCTEM PAJMOABTOMATHKH (C OJHUM, IBYMsI U TPEMS IUCKPETHBIMU
UHTETrpaTopamu u 1p.)
7. JMCKPUMHMHATOP JUCKPETHON CUCTEMBI paIMOaBTOMATUKH, HAKOILJIEHUE OTCUETOB B
JUCKpUMHUHATOpE. THIBI AUCKPUMHUHATOPOB IUCKPETHBIX CUCTEM PaInOaBTOMATUKHU:
BPEMEHHOM, YaCTOTHBIH, (pa3oBbIi

23



MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.BepHo nu cnenyroniee yTBepKACHUE:
HmnynbcHast XapaKTEPUCTHKA CBsI3aHA ¢ KOMITJICKCHBIM KOA((DUIIMEHTOM TepeIadun
npeoOpazoBanneM Dypre, a ¢ nepegaTouHolt hyHkuer — npeodpazoBanrem Jlammaca
OTBeTHI:
a) na
0) Her
B) HE 3HAIO
BepHblii oTBeT: a)
2.YT0 00ycIoBIMBACT HEMMHEHHOCTh TUCKPUMHUHAITMOHHOW XapaKTEPUCTUKU?
OTBeTHI:
a) ocoObIe cBoMcTBa cucteM paauoaBTomaTuku (CPA) npu ommoOKe CIeKeHHsI MaJIOTO YPOBHS:
BO3MOXKHOCTH CPBIBA CIIC)KCHUS
0) ocoOble cBolicTBa cucteM paarnoaBToMatuku (CPA) npu ommoOke criexxeHus 00JIbIIOTro
YPOBHSI: HEBO3MOXXHOCTH 3aXBaTa CUTHAJA
B) 0coOble cBolicTBa cucTeM paanoaBToMatukul (CPA) mpu ommbke ciexeHns 00IbIIOro
YPOBHS: BO3MOKHOCTh CPBIBA CIIC)KCHHUS
T') HUYETO U3 BBIIIE MePEeYHCICHHOTO
BepHblii 0TBET: B)
3.Kak ce0s BegeT Ha 4aCTOTHOM OCH aMIUIMTYAHO-4acTOTHAs xapakTepuctuka (AUX) 3BeHa
BPEMECHHOT'O 3aI1a3/IbIBAHUS C ONIEPATOPHBIM KO3 PHUIIEHTOM Tepeaayu:

K(jo)=exp(— jor.)

OTBeTHI:
a) yObIBaeT C pOCTOM 4aCTOTHI
0) BO3pacTaeT ¢ pOCTOM YacCTOTHI
B) HE U3MEHSIETCS C POCTOM YacTOTHI U paBHA |
T') He U3MEHSETCS C POCTOM YaCTOTHI M paBHA 3aJePXKKE PaIMOCHTHATA
BepHbiii 0TBeET: B)
4.Kax Ha3pIBaeTCs PUIBTP, UMEIOIIUN CTPYKTYPY, OMIMCHIBAEMYIO CIICAYIOIINM ypaBHEHUEM:

%,%(.r‘) = F(F() + K OF () - CF(),

OTBeThI:

a) GUIBTP HUKHUX YACTOT

0) pe’KeKTOpHBIN QUIBTP

B) punbTp Kanmana-berocu

r) IuckpeTHbid puiibTp Kanmana
Bepuslii oTBeT: B)

3. Komnerenuus/Muankarop: NJ1-3onk-3 O0padbaTeiBaeT 1 MpenCTaBIsAET MOTydCHHBIE
HKCIIEpUMEHTAJIbHbIE JJAHHBIE IS TIOJTY4YEeHUsI 0OOCHOBAHHBIX BHIBOJIOB

Bomnpocsl, 3aganus
1.Onucanue HeNpephIBHBIX JIMHEHHBIX CIEASINX cucTeM U depeHInaTbHbIMU
ypaBHeHUsAMHU. [lepenaTounblie GyHKIIMU, YACTOTHBIE XapaKTEPUCTUKU
2.0nucanne TUCKPETHBIX JIMHEHHBIX CIEIAIINX CUCTEM PaJll0aBTOMAaTUKH Pa3HOCTHBIMHU
YpaBHCHUSMMU. HepeﬂaTO'—IHI)Ie q)yHKI_[I/II/I JUCKPETHBIX JIMHEWHBIX CHUCTEM, HAaCTOTHBIC
XapaKTepUCTUKU
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Yto sBisieTcss OAHUM U3 MEPBBIX BOMPOCOB, BO3HUKAIOIIUX Y pa3paboTyHKa Ipu
IPOEKTUPOBAHUU U UCCIICIOBAHUH CIEIALUINX CUCTEM?
OTtBeTsI:
a) 3axBaTa CHMTHaja
0) yCTOMYHUBOCTH
B) CJIC)KEHHS 32 CUTHAJIIOM
T') BCE BBIIIETIEPEUNCICHHOE
Bepuslii oTBeT: 0)
2.Kakoli (pyHKIIMOHAIBHBIN OJIOK B cocTaBe cucTeMbl paguoaBTroMaTtuku (CPA) siBisercs
HEJIMHEHHBIM?
OTtBeTsI:
a) ®HY
0) MoJCTpanBaeMBbIii reHepaTop
B) IUCKPUMUHATOP
T') YCUIIUTENb
BepHblii 0TBET: B)
3.BepHo 11 cnepyrolee yTBepKIeHUE:
LludpoBsie cucTeEM painoaBTOMATUKH — MPHHIUIHAILHO HETUHEHHBIE CHCTEMBI?
OTtBeTsI:
a) na
0) HeT
BepHblii oTBeT: a)
4.Kakoil nopsi0K acTaTi3Ma 1Mo OTHOIICHUIO K BXOJHOMY BO3JICHCTBUIO UMEET CIEeAsIIas
cucremMa ¢ GUIBTPOM, HMEIOIIMM OTIePaTOPHBINA K03 puumeHT nepegayu:

k@:“"‘PT@J ki (1 T

K(p)= 3 =—| — $ |-
P P\ P
OTBeTHI.
a) l
0)2
B) 3
r)0

BepHbiii oTBeT: 0)
5.Kakyro TucKkpuMUHUPYIONTYIO0 (QYHKIIUIO UMEET ONTUMAaTbHBIN (ha30BbIi TUCKPUMHUHATOP
MIPH POU3BOJILHOM OTHOIIICHUH CHTHAIT/TITyM?

OTBeTHI:

~th(I,)0,

a)

0)



—sign(1,)0,

_IP'QF

N P'/IP'

— Aretg (0, /1)

BepHnsiii oTBeT: a)

4. Komnerenuust/Muauxarop: N/1-2nx-2 PazpabarbiBaer GyHKIMOHATBHBIE H CTPYKTYPHBIE
CXEMBbl OMOTEXHUYECKUX CUCTEM B COOTBETCTBHM C TEXHUUECKUMH TPEOOBAHUSAMMU C
MCIIOJIb30BAaHUEM TEOPETUUYECKUX METOAOB U IPOrPaMMHBIX CPEICTB MPOEKTUPOBAHUS U
KOHCTPYMPOBaHUS

Bonpocsl, 3aganus
1.AHann3 npoueccoB B IMHEHHON HENPEPHIBHON CUCTEME PAIMO0AaBTOMATUKH IPU
JIETEPMUHUPOBAHHBIX BO3/1eCTBUAX. [[oHSATHE acTaTn3Ma JIMHEHHON CAEAIIENH CUCTEMBI
2.AHanu3 npoLeccoB B JMHEHHON HENPEPHIBHON CUCTEME paInOaBTOMATUKH MPU CIydalHbIX
BO3/1eCcTBUSAX. [[OHATHE SKBUBAJIEHTHOM IIIYMOBOM IOJIOCHI TPOIYCKaHUs
3.AHanu3 NpoueccoB B IMHEHHON TUCKPETHOW CUCTEME PaJIMOABTOMATHUKY MPH CITyYalHbBIX
BO3JICHCTBUSIX
4.AHanu3 npoieccoB B IUHEUHON JUCKPETHOM CUCTEME pau0aBTOMATUKH MPU
JIETEPMUHUPOBAHHBIX BO3/ICHCTBUSIX

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Cucremsbl pain0aBTOMATHUKH
Kakwue paznuuaror ciensiue cucteMsl paanoaBTomatuku (CPA) mo tumy
BEITMYUHBI/TIporecca’?

26



OTBeThI:
a) cuctemsl (pa3zoBoit aBTomoacTpoiiku (DAIT)
0) yactorHoi aBTonoactpoiiku (UAII)
B) ciexxenus 3a 3anepxkkoit (CC3) pacnpocTpaHeHUs! CUTHAIIA
I') aBTOMaTHYECKOM peryaupoBku ycuiieHus (APY)
1) CTIC)KEHHUS 3a HaIllpaBJICHUEM IIPUX0/ia PauOCUTHAIA
BepHb1il OTBET: BCe OTBETHI IIPABUIIBHbBIE
2.Kakue maremaTtuyeckue orepamuy BKIIOYaeT B ce0s 00001EHHAs CTPYKTypHas cXxeMa
JMHENHON CUCTEMBI paJi0aBTOMAaTUKU?
OTtBeTsI:
a) BEIYUTATE]b
0) mepeMHOKEeHHE Ha KPYTU3HY JUCKPUMUHALMOHHON XapaKTepPUCTUKH
B) ONepaTOPHBII KOA(PUIMEHT Mepeiaun CHCTEMBbI PaJ0aBTOMATHKU
I') CyMMaTop
1) YMHOKUTEIb
€) YCHWINUTEh
Bepnpiii oTBeT: a), 0), B), T) U 11)
3.CucrteMa pagroaBTOMATHKU YIIIOBOTO CIEKEHHS
Uro B cUCTEME YIII0BOIO CIIEKEHUS BBICTYIAET B KaUeCTBE O0OBEKTA yIIpaBiIeHUs?
OTtBeTsI:
a) YrioBoe HampaBiieHue riaBHoro yyda JJH
0) Hampanenue npuxo/ia BXOJHOTO CUTHAJA
B) YTJI0BOM IUCKPUMUHATOP
r) YCTpoHCTBO OTKIOHEHUs AuarpaMmbl HampasieHHocTy (JJH) anTeHHbl
Bepnrliii oTBeT: T)
4.ABTOMaTHYECKOE yIpaBieHHe (PeryJIupoBaHKe) MO KAKOMY NMPU3HAKY MOAPA3ICISIIOT
CUCTEMBI PaJJUOABTOMATUKN?
OTBeTsI:
a) yIrpaBJieHHE TI0 BO3CHCTBUIO (PA30MKHYTHIE CUCTEMBI aBTOMATUUECKOTO YITPaBJICHUS)
0) ympaBieHHe M0 PaccoriIacoBaHMIO (3aMKHYThIE CUCTEMbI aBTOMAaTHUECKOTO YIPABJICHNU)
B) yIIpaBJICHHE MO OLIEHKE BO3AEHCTBUS (Pa30OMKHYThIE CHCTEMBI aBTOMATHUYECKOT O
yIpaBIICHU)
Bepurriit otBeT: a) 1 0)
5.Kakoii onepaTopHbIif KOAQPHUIMEHT Nepeadun UMEeT UleallbHbI HHTEerpaTop?
OTBeTHI:
k
) K(p) =1

6)K(p) ==
B) k(p)=1+pT
r) k(p)=k
BepHbriii oTBeT: 0)
6.Kak Ha3bIBalOTCS CHCTEMBI, MPOLIECCH B KOTOPBIX MPEACTABIAIOT COOOM MOCIIE0BATENIEHOCT
OTCYETOB, MPUUYEM 3HAYCHHS, KOTOPHIE MOXKET MPHHUMATH OT/IEIBHBIA OTCYET, KOHTUHYAIBHBI
(HempepbIBHBI, HE KBAHTOBAHBI), a MMPOLIECCHI B TAKUX CUCTEMaX BIUSIOT IPYT Ha Jpyra TOJIBKO
B TAKTOBBIE MOMEHTHI BpeMEHH?
OtBeThI:
a) HeTllpepbhIBHbIE
0) TuHEelHbIE
B) HEJIMHEHHbIE
T') TUCKPETHBIE
BepHblii oTBeT: T)
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7.B cucteme cliieskeHuUs 3a 33JIePKKOM CUTHajia BXOIHOE BO3/IEHCTBHUE OMUCHIBACTCS
moJIMHOMOM | mopsizka, a GuiasTp BKItoUaeT B ceds 2 nHTerpaTopa. Kak Oyaer Bectu cedst
OIIMOKA CIICKEHUS B YCTAHOBHUBIIIEMCS PeKUME?
OTBeTHI:
a) OecKkoHEeuHO yObIBaTh
0) 0eCKOHEUHO BO3pacTaTh
B) CTPEMHTHCS K HYJIIO
') HE U3MEHATHCA
Bepwurliit oTBeT: B)

II. Onucanue wikanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku evinonnenus 3nanusa: CTYACHT Jaj PaBUIbHBIC OTBETHI HAa BCE
Borpockl omieta. [Ipu oTBeTe Ha JIOTOIHUTEIBHBIC BOPOCH CTYJCHT IIPOJIEMOHCTPUPOBAI 3HAHUE
BCEX Pa3JIelOB JUCIUILINHBI

Oyenka: 4
Huoicnuii nopoe sevinonnenus 3adanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6blnoJIHeHUs 3HaHus: BOJBITUHCTBO OTBETOB JIaHBI BepHO. B vactn
MaTepuaia ecTh He3HAYNTEIbHbIC HEJOCTATKU

Oyenka: 3
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: CTyIeHT HEMOIHOCTHIO OTBETHII Ha BOIIPOCHI
owmera. [Ipu oTBeTe Ha TOTIOTHUTEIBLHBIC BOIIPOCHI CTYICHT MPOJIEMOHCTPHUPOBAI 3HAHUE BCEX
pa3ienoB JUCHUIUIMHBL, TIPUYEM Ha BOIPOCHI YTIIyOJIEHHOTO YPOBHS CTYACHT HE OTBETHII

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT He OTBETWJ Ha BOMpock! ouneta. [Ipu
OTBETE Ha JIONOJHUTEIILHBIC BOMIPOCKHI CTYICHT HE MPOJIEMOHCTPUPOBAJ 3HAHUE BCEX Pa3/IeioB
JUCITUTLTAHBI

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocCHOBaHMH CEMECTPOBOM M 3a4E€THOM COCTABJISIOIINX
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