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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CriocoGeH mpeacTaBuTh aICKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUW HAYYHYIO
KapTUHY MUpPa HAa OCHOBE 3HAHUSI OCHOBHBIX II0OJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK
Y MaTE€MaTUKH
NJI-3 [Tpumensier oOenHKeHEPHBIE 3HAHNS B MHXKEHEPHOH JIEATEIIbHOCTH JUIsl aHAIIN3a U
IIPOEKTUPOBAHUS PAIUONIEKTPOHHBIX YCTPONUCTB U CUCTEM

2. OIIK-2 Crioco6eH BbISBIATh €CTECTBEHHOHAYYHYIO CYIIIHOCTH PO0JIEM, BOSHUKAIOLIUX B X0/1€
npodecCHOHATIBLHOM 1eATebHOCTH, U IPUMEHSTh COOTBETCTBYIOLINH (PU3UKO-MaTeMaTHUECKUI
ammapar i ux GopMau3aiy, aHaTu3a U IPUHATHS PEIICHUS

NJI-1 3HaeT coBpeMEHHOE COCTOSIHUE 00J1acTH IPOPEeCCUOHATIBHOM 1eATEIbHOCTH

3. OIIK-4 CniocoGeH mpoBOIUTE AKCIIEPUMEHTAIBHBIE UCCIICIOBAHUS U BJIAJIETh OCHOBHBIMU
nprueMamMu 00pabOTKH U NMPEICTaBIEHUS SKCIIEPUMEHTAIbHBIX JaHHbBIX
NJ1-2 BeiOupaet criocoObl U CpeAcTBa U3MEPEHUHN U POBOJIUT 3KCIIEPUMEHTAJIbHbIE
UCCIIEI0BaHMS
NJI-3 O6pabaTeiBaeT U MPEACTABISAET MOTYyYCHHBIE SKCIIEPUMEHTAIBHBIC TAHHBIE JIS
HOJIy4eHUs1 000CHOBAHHBIX BBIBOJIOB

1 BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzaruu: 3aniuTa 3a1aHus
1. 3ammra pacuetHoro 3afanus (Pacuetno-rpaguyeckas padora)
2. JlaboparopHas padota Nel «Cuctema cnexxeHus 3a 3a1epxKoil curnanay» (JlaboparopHas
paborta)
3. JJabopaTtopHas pabota Ne2 «¥YrioBoil tuckpumunatop» (Jlaboparopnast pabora)
4. JIaboparopHas pabota Ne3 «HenuneitHble pexXUMbI paOOTHI CUCTEMBI CIIEKEHUS 32
yactotoi» (JIaboparopnas padoTta)
5. JJaGopatopHas pabota Ned «HenuHeitHast TuckpeTHas cucTeMa cliexeHus 3a Gazoii»
(JTaboparopnas paboTa)

BPC nucuuIInHbI

7 cemecTp

Beca koHTpOIBHBIX MeponpHsITHiL, Y0

Wanekc KM- | KM- | KM- | KM- | KM-

Pa3ngen nucnuIninHbl KM: 1 2 3 4 5

Cpok KM: 4 8 12 14 15

[TpuHIIUTIBI TOCTPOCHUS CHCTEM PaTH0aBTOMATHKH.
JuckpuMuHaTOpHI cneAsmux cucreM. OnepaTopHbie
KO2(PUIMEHTHI TIepeaynl CHCTEM




[TpUHIUIIBI TOCTPOCHUS CHCTEM PAIMOABTOMATHKH.
JIMCKpUMHUHATOPHI ClieAsamux cucteM. OnepaTopHbie
KO2(PUIMEHTHI Tepeau CHCTEM

AHanu3 JIMHENHBIX CUCTEM pajnoaBTOMaTuKu. HennHelinble
CUCTEMBI PaJUOABTOMATUKHU U UX JIMHEApU3aLus

AHanu3 JIMHENHBIX CUCTEM pajnoaBTOMaTuKu. HennHelinble
CUCTEMBI PaJUOABTOMATUKHU U UX JIMHEApU3aLus

[udpoBsie cuCTEMBI paAMOaBTOMATHKH U UX aHATIH3

[udpoBsie cucTEMBI paAMOaBTOMATHKH U UX aHATIHN3

OntumanbHas ¢punbTpanus, puasTpel Kanmana

OnTtumansHas 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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-1 N-3orik-1 [Ipumensier | 3HaTh: JlaboparopHas pabora Nel «Cucrtema ciexXxeHHs 3a 3aIeP)KKOM CUTHAIIA)
0OIIIeNH)KEHEePHBIC 3HAHUS B | OCHOBBI POCKTUPOBAHUS (JTaboparopnas paboTa)
WHXXEHEPHOU JEeATETbHOCTH | ONTUMATBHBIX JlaboparopHast pabota Ne2 «YrinoBoit nuckpumunatop» (JlaboparopHas
TUIS aHaim3a U | HEMPEPBIBHBIX U pabota)
POCKTHPOBAHUS JTUCKPETHBIX (DUIBTPOB
PaZrOdIIEKTPOHHBIX TIPUHIIMIIBI
YCTPOHCTB U CUCTEM (YHKITMOHUPOBAHUS
KOHKPETHBIX aHaJIOTOBBIX U
IU(PPOBBIX CUCTEM
paaroaBTOMATUKH
YMers:
MIPOBOJNTDH aHATH3
YCTOMYUBOCTH,
JETEPMUHUPOBAHHBIX U
CIIy4alHBIX NIPOLIECCOB B
HEMPEPHIBHBIX U
JMCKPETHBIX CUCTEMaX
aBTOMaTHYECKOTO
yIpaBJICHUS
OIIK-2 NJI-1onk-2 3Haer | YMeTs: JlaGoparopHas pabota Ne3 «HenuneitHble pexXxuMbl pabOThI CUCTEMBbI
COBpPEMEHHOE CoCTOsIHHE | 00pabaThIBaTh U ciexxeHus 3a yactoToi» (JlabopaTopHas padora)
oOnactu MPEJICTaBIATh TaHHBIC O
npodeccuoHanbHOM pe3ylbraTamMm
JeSITeIbHOCTH HKCHEPUMEHTAIBHOTO

HncciacagoBaHus CUCTEM




ABTOMAaTU4YCCKOI'O

yIpaBICHUS
OIIK-4 NJI-20mk-4 Bribupaer | Ymerts: JlaGoparopnas pabota Ne3 «HenuneitHble pexXxuMbl pabOThI CUCTEMBI
CIoco0bI u CPEICTBA | MPOBOAUTDH UCCIIECIOBAHUS ciexeHus 3a yactoroi» (Jlaboparopnas padora)
U3MEPEHUM U NPOBOAMT | XapaKTEPUCTUK CUCTEM JlaGoparopnas padota Ned «HenuneitHast TUCKpeTHAsI CUCTEMA CIICKECHUS
AKCTICPUMCHTAIbHBIC ABTOMAaTHYECKOTO 3a ¢azoi» (JlabopaTopHas paboTta)
UCCIICIOBAHHUS yTIpaBJICHUS
OIIK-4 N1-3onk-4 ObpabaThiBacT M | YMETh: JlaGopaTtopHas pabota Ned «HenuHeliHas TUCKpeTHAs CHCTEMa CIICKEHUS

MNpeaACTaBIACT IIOJIYUCHHBIC
OKCIICPUMCHTAJILHBIC
JaHHBIC JUIA MMOJIYYCHHA
000CHOBAHHBIX BBIBOIOB

IIPUMEHATHh METO/Ibl AaHAJIN3A
U CUHTE3a JINHEHHBIX U
HEJIMHENHBIX, HENIPEPBIBHBIX
U JUCKPETHBIX CUCTEM
paguoaBTOMAaTUKH

3a (pazoii» (JlaboparopHas padoTa)
3amuTa pacuerHoro 3aganus (Pacuerno-rpaduueckas pabora)




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 npoBeneHusi KOHTPOJbLHOro Meponpusitusi: 1. [IpoBepuTh Hanuuue BBHITOJHEHHOU
JIOMAIlTHEN TOJATOTOBKM, B KOTOpPOWM TpeOyeTcsl BBIMOJIHUTh U 3aHECTH B OTYET CJEAyIollee:
O3HAKOMUTHCSI C OMHMCAHUEM JIaHHOW pPabOThI M C PEKOMEHAYEMOH JIUTEpaTypoi; Ui TPEX THIIOB
BO3JICICTBUIl (CTymeHuaToe, JUHEHHOEe M KBaJApPaTUYHOE) pPACCUUTATh OHIMOKY CJIEKEHUS B
YCTAHOBUBIIEMCS PeXHUME IS 3-X TUMOB (PMIIBTPOB; OLIEHUTh UX MOPSIOK acTaTU3Ma; Pe3yIbTaThl
CBECTH B TaOJMILy; MPOIYyMaTh METOJUKH SKCIIEPUMEHTAIBLHOTO OMpPEEICHUs MapaMeTpoB anb(a,
Oera, ramMma; MOJATOTOBUTBHCSI K OTBETY Ha KOHTpoOJIbHbIE Bompockl 2. IIpoBeputrh oTuer o
npojenanHoit padore 3. [IpoBectu ompoc mo oTueTy o npoaenanHoi padore 4. [IpoBectu onpoc no
KOHTPOJIBHBIM BOIIPOCAM IpenojaBaTess

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):
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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
Bosneiicteue | @unbtp, No | Xyer, € | Yyers € | Atyer, TAKTHI (/}’ c '2, )/}, -1
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3

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.Bo3mosxHa 11 paboTa CUCTEMBI CIEKeHus 0e3
ONTUMAJIBHBIX  HEMpPEPBIBHBIX U BKJIFOYEHHUS B €€ COCTaB CIIIaKUBAIOIIEro puiibTpa’?
JMCKPETHBIX (PUIBTPOB 2.Kak BrusieT nopsiok (GMIIbTPa U €ro XapaKkTepUCTUKH




Ha MEePEeX0JIHbIE MTPOIECCHI?

3HaTh: MIPUHLIUIIBI
(GYHKIIMOHUPOBAHUS KOHKPETHBIX
AQHAJIOTOBBIX U MH(POBBIX CHCTEM

1.EcTp 11 orpaHrueHue y CUCTEM Ha NOPAJOK acTaTU3Ma
CHUCTEMBI 10 OTHOLIEHHIO K BXOJHOMY BO3JIEHCTBUIO?
2.B yem 3akitoyaeTcsi OCHOBHas Mpo0JIeMa CHCTEM C

pasiioaBTOMATUKH BBICOKHM TOPSIIKOM acTatusma?

YMeTs: IIPOBOAUTD aHaJIN3 1./171s1 cucTeMbl CeKEHUs 3a 3aJIepKKON BBIBEAUTE U
YCTOHYHMBOCTH, n300pa3uTe 3aKOHBI U3MEHEHHUSI ITPoLIecca Ha BHIXOJIE
JIETEPMUHUPOBAHHBIX U JUCKPUMMHATOPA Ul CIydasi JUHEHHOr0 BO3/1EHCTBUS.
CIIy4alHBIX MIPOIIECCOB B Hcnonw3yiiTe onepatopHblii KOdQPuUIMeHT nepeaayd
HCUPCPBIBHRIX W JTUCKPETHBIX ¢bunpTpa Ne2: a) PexoMeH 1yeTcst HCIoIb30BaTh
cucTemMax aBTOMATUYECKOTO p .

yTIpaBICHNS pacirpeHHble TabauIbl peodpazoBanuit Jlamnaca.

2. JI71s1 cucTeMBI CIIEKEHUS 3a 33JIeP>KKOM BBIBEAUTE U
n300pa3nuTe 3aKOHBI U3MEHEHUS MTPOIIecca Ha BBIXOJIE
OHY mig ciiyyas nuHeHOTO Bo3aencTBus. Mcnonp3yiite

. K
orepaTopHbiid KoddduueHT nepeaayu Gubrpa No2: ?”.

PexomMentyeTcst CTIONB30BaTh PACIIMPEHHBIC TAOIHIIbI
npeoOpaszoBanuii Jlanaca.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/laHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OUeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

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

®opmbl peaju3anum: 3anIuTa 3a/IaHus

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpoueaypa npoBeaeHus1 KOHTPOJAbHOro MeponpusaTusi: 1. [IpoBeputs HaIMUKME BBIMOIHEHHOU
JIOMAIlIHEH TOATOTOBKH, B KOTOPOW TpeOyeTcs BBINOJIHMTH M 3aHECTH B OTYET ClEyIolIee:
03HAKOMUTHCSI C OMMCAHUEM JIaHHOM pabOThI U ¢ PEKOMEHIyeMOM JIUTepaTypoi; roJiarasi HICTUHHOE
HalpaBJIeHUE Ha IIeNb, €ro OLEHKY B YIJIOBOM H3MEpHUTEJIEe M OINOPHYIO OIIEHKY YIJOBOTO
HalpaBJICHUs,  TOCTPOWTE  YETHIpe  JUCKPUMHUHAIMOHHBIE  XApaKTEPUCTHKH  YIIIOBOTO
JUCKpUMHUHATOpA JUIsI COYETaHMs CIydaeB OJM3KOr0 M JANEKOr0 PAcCIHONIOKEHHs —LeNln
OTHOCHUTEIIFHO aHTEHHOM PemETKH, a TakKe JJIs CIydaeB Majioil 0a3bl M O0JbINoNi 0as3wl (Bcero
yeTelpe codeTaHus). IIpm TOCTpOEHHMH BCeX YETHIPEX AMCKPUMHHALMOHHBIX XapaKTEPUCTHUK
JIOJIKHO BBITIOJIHATBCS YCJIOBUE: «IIENIb» JOJDKHA Kak Obl «00JieTaTh» AHTEHHYIO PEIIETKY Ha

9




(UKCUPOBAaHHOM PACCTOSHHUH; MOATOTOBUTHCS K OTBETY HAa KOHTPOJIbHBIE BOMpockl 2. IIpoBepuTsh
oT4YeT o mpoaenanHoi pabore 3. [IpoBectu ompoc 1Mo otuery o npoxenanHon padore 4. [Iposectn
OMPOC MO KOHTPOJIBHBIM BOIIPOCAM IPETo1aBaTes

Kpartkoe cogep:xxanue 3aganus:
JlaboparopHoe 3aaHNe 3aKJII0YAETCs B AKCIIEPUMEHTAIbHOM U3MEPEHUU
JUCKPUMHMHAILIMOHHON XapaKTEPUCTUKHU YIII0BOTO JUCKPUMUHATOPA B YETBHIPEX CIIydasiX.
N3mepurenbHast ycTaHOBKa (pUC. 1) COCTOUT U3 TPEX CBEPXIIMPOKONOIOCHBIX PaIUOMOAYICH
1 kKoMiibroTepa. Moayau Nel u Ne2 HacTpoeHBI Ha PEXKUM U3MEPEHUS U 00pa3ylOT aHTCHHYIO
pem€TKy. DJIeMEeHThl aHTEHHON PEIIETKU MOMEIIA0TCsl Ha MOBOPOTHBIN cTou. Paccrosinue
Mexay Moayiisimu Nel u N2, 6a3a peméTku, MOXKHO yCTaHAaBIIUBATh Ha BpeMs ITPOBEICHUS
HKCIIEPUMEHTA MPOU3BOJILHO (HEe MeHee 25 cMm). Moaynb Ne3, 11e51b, HACTPOESH Ha PeXUM
n3iydeHus. OH NOMeIaeTcs Ha HEKOTOPOM YAAJICHUH OT EHTPAa AaHTEHHOW PEIIETKH,
oOpazoBanHoi MoayssiMU Nel u Ne2. Moayns Nel nmoakitodeH K KOMIIBIOTEPY Ul [Tepeiauu
M3MEPEHUI B TPOrPaMMHBIN MOAYJIb.

«OTpakeHHAA»

PanHoBOIHA )
Lenn 3mepurens Nel

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

L(t)=const

11K

«OTpakeHHaD?
PaHOBOIIHA

R,(t)#const L|_'I

I3mepurens Ne2

Pucynok 1. K onucanuto nabopatopHoii ycranoBku: [1K - mepcoHanbHbIN KOMIBIOTED
B xoMIbI0TEpHOM MOJIYJIE paCCUUTHIBAETCS] PA3HOCTH OIIEHOK (ha3 U €€ MmepecyET B OLEHKY
yriaoBoro HampaBieHus. Ha pucynke 2 npezacrasieH uHTepdeiic mporpaMMHOTO MOIYJIsS

(V] -
Crapt

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

L= 400
CKO  6.739% Pacuér x2= 100 M

paduk

Pucynok 2. Matepdeiic mporpaMMHOI0 MOIYJIS
[TporpaMMHBIi MOAYJIb MO3BOJISIET B pealbHOM BpeMEHH Ha0I101aTh OlleHKy yria 0. [Ipu
Ha)kaTuu Ha KHONKH «CtapT» U «CTOm» MPOUCXOIUT, COOTBETCTBEHHO, HAYAJIO U
IpeKpalieHne CYUThIBaHUS OlIeHOK (a3 ¢ n3meputeneit Nel u Ne2 ¢ mocnenyromeit
00paboTKOI TaHHBIX U rpa)UIecKUM BBIBOJOM OLleHKH yria. Ha manenu «Benuunna 6a3b1»
3agaetcs 0aza pemérku L. Ha manenu «CraTuctuyeckne XapakTepUCTUKID) BBIBOJSATCS
3HaYeHHs MateMaTrueckoro oxxuaanus (MO) u cpeanexBaaparndeckoro orkiaonenus (CKO)
peanuzauuu. Knonka «I'paduk» co3naer okHo «I'paduk» ¢ JaHHBIMU BbIOpaHHOTO rpaduka u
pacuIMpeHHbIM (QYHKIMOHAIOM paboThl ¢ rpaduKaMu
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CopepxaHue SKCIIEPUMEHTOB OTPa)XeHO B Tabmuie 1

Tabauya 1

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

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

ConepkaHre 3KCIIEpUMEHTOB

Paccrostnue o uenu , m

HOpHI[OK BBIIIOJIHCHHUSA SKCIIEPUMECHTA 1:

1. YcTaHOBUTE 2JIEMEHTHI aHTEHHOU peléTKu (paguomonynu Nel u Ne2) na
ITIOBOPOTHOM CTOJIE HA PACCTOSTHUU Lmin BBIOPAHHOM B JIOMAIIHEH MOATOTOBKE, MAaKCUMAJILHO
TOYHO

2. VYcranoBute 11e1b Ha pacCTOSTHUU A3 omin, BBEIOpPAHHOM B JIOMAIITHEH MOATOTOBKE

3. [ToBepHUTE aHTEHHYIO PELIETKY HAa TOBOPOTHOM CTOJI€ TaK, YTOOBI EJIb OKa3alach
Ha HOpMaJIK K 0a3e pemeTKH, YCTAHOBUTE HYJb IOBOPOTHOTO CTOJIA B TOM IOJIOKCHHUU

4, [ToBopaunBaiiTe NOBOPOTHBIN cTOJ € WaroM S..10 rpaaycoB u Juist Kaxa0ro

MI0JIO’KEHUSL U3MEPHTE OLIEHKY YIJIa, OJIY4aeMyl0 YCPEJHEHHUEM HECKOIbKUX U3MEPEHUH, a
takxe CKO u3mepenuii. PesynbraTsl n3MepeHuil 3anocure B Tabiuiy 2

Tabnuya 2.

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

did

S. [Toctpoiite IX 1 payKTyallmoOHHYIO XapaKTEPUCTUKY
6. IToBTOpUTE M3MEpPEHUS O I.II. 1-5 U1t SKCTIEpUMEHTOB 2, 3 1 4
7. ConocraBbTe AUCKPUMHUHALMOHHBIE XapakTepucTuku (X)), paccunTaHHbIE B

JOMaIHeR noAroToske, ¢ JIX, moydeHHbIMH 3KCIIEPUMEHTANIBHO. ClienaiTe BEIBOJIBI O
BJIMSTHUM [TapaMETPOB SKCIIEpUMEHTA (0a3bl aHTEHHOM pelIETKH, pacCTOSHUS 10 1IeJIN) Ha
TOYHOCTB OLEHKH YIJIOBOI'O HAIIPABIICHUS

A
IIpumeyanue. TOUHOCTH OLIEHKH YIJIOBOTO HampasieHuss M [9] Ha HETIOJABUKHYIO 1I€JIb

BO3PACTaCT C YBCINMYCHUEM JJIMTCIBHOCTHU IICPUOJAa YCPCIAHCHUA I[X

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: IIPUHLUTIBL 1.Kak 3aBHCHT TOYHOCTb OLIEHKH YIJIOBOTO HaIIPaBJICHUS
(GYHKIIMOHUPOBAHUSI  KOHKPETHBIX oT 06a3bl aHTEHHOW perméTku?

AHAJIOTOBBIX M HU(POBBIX CUCTEM 2.Kak 3aBHCHUT TOUYHOCTb OLICHKH YIJIOBOTO HaIlpaBJICHUS
pPagroaBTOMATHKHU OT PAcCTOSIHUS 10 LeJn?

YMers: IIPOBOJIUTH aHau3 1.ITosicHuTE CITOCOO OLIEHKH YTIIOBOTO HAPABJICHUS C
YCTOWYHBOCTH, ITOMOIIIB0 AHTEHHOMN PEETKH

JIETEPMUHUPOBAHHBIX u 2.IlosicHuTE CXEMY YII0BOrO JUCKPUMHUHATOPA,
CIIy4alHBIX IIPOLIECCOB B paccMaTpuUBaeMoro B pabore




HENpPEpBhIBHBIX M JAMCKPETHBIX
cucreMax aBTOMATUYECKOTO
yrpaBiIeHUS

()HHCﬂHHeIHKaHLIOHeHHBaHHﬂ:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CITM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-3. JlabopaTopnasi padora Ne3 «HesiuHeiiHbIe peskMMbI pa00ThI CHCTEMBI
CJICKEHHUS 32 YACTOTOM

®opmbl peaju3anum: 3anIUTa 3aJaHUS

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBefeHHsi KOHTPOJIbHOr0 MeponpusaTus: JlabopaTopHoe 3a/aHue 3aKiIIOYaeTcs
B cienyomeM: 1. BBINOTHUTH MOMAIIHIO MOJATOTOBKY, B KOTOpPOW TpeOyeTcs BBINOJIHUTHD U
3aHECTH B OTUET clefyrollee: 3ydyuTh onucanue mojenu CCY, ucnonb3yemoil B pabore; U3yUUTh
no yueOHuKy [2] mmu [3] METOOMKY OIIEHKH IOJIOCHI 3a-XBaTa W TOJIOCHI YAEpXKaHUA TMyTEM
rpau4ecKkoro pemeHus: HelnmHeHoro auddepeHnnanbHoro ypaBHeHus. BKIlOuMTh MaTepuaisl B
MIOATOTOBKY; MNPOAYMaTb METOAUKY JKCIEPUMEHTAIBHON OLICHKM IIOJIOCHI 3a-XBaTa M ITOJIOCHI
ylepkaHus: TpeOyemble BXOJHBbIE BO3JEMCTBUS, MpPU3HAKM 3axBaTa U CpbIBA. BKIIOYHUTH
MaTepuaibl B OJATOTOBKY; IOJTOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIE BONPOCH! 2. OopMHUTH OTUET
0 mpoaenanHoi pabdore 3. [IpoiiTu onpoc no oTdeTy o mpojenanHoi padore 4. [IpoiiTi onpoc no
KOHTPOJIBHBIM BOIIPOCAM IPENOAaBaTENs

Kpartkoe cogep:xxanue 3aganus:
[ens mabopaTopHOl pabOTHI: 3aKITI0YAETCS B U3yUYE€HUH OCOOCHHOCTEH 3aXBaTa U CPhIBA
CJI€)KEHHS B HEJIMHEHHOM TUCKPETHON CUCTEME CIIEKEHHMS 3a 4acTOTOH (cM. puc.l)
B nanHoit paboTe HEMMHEHHBIN PEXUM CIEIAINIEH CHCTEMBI paIn0aBTOMATHKH UCCIEAyeTCsS Ha
npuMepe CTpyKTypHoi Monenu auckpetoit CCY (cM. puc.2)

AT 1.1
o] =1 3
s T L @:__'. o DUTETP
B A R _Q,_ A 0 mopaaka
X} il

I 1o,

3amepxka
Ha TaKT

eHepaTop
M
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Pucynok 1. Cxema nuckperHoi Henuneitnon CCY

Pucynok 2. CtpykTypHas cxema HelnMHelHo# nuckpetHoin CCYH

CCU ucnonb3yroTcs B HABUralMoHHOH ammaparype notpedureneit cucrem ' JIOHACC u GPS,
a TaKKe B paIMOJIOKAIMK M B THAPOAKYCTHKE (B TOM YHCIIE, B MEIUIIMHCKUX IPHUOOpax
JUArHOCTHUKM) JIJIsL OLIEHKU JTOTUIEPOBCKON YaCTOTHI, IO KOTOPOM, B YACTHOCTH, OLIEHUBACTCS

BEKTOP CKOPOCTH.

B naboparopHoii paboTe OIIEHHBAIOTCS MMOJI0Ca 3aXBaTa U moJioca yaepkanus cuctemsl CCY. B
JIOMAIITHEHN MOJArOTOBKE MOJIO0CHI OIIEHUBAIOTCS aHAIMTUYECKH, a B TIPOLIECCE BBHIMTOJIHEHUS
pa6OTI)I — C IOMOIIIbIO UMHUTALMOHHOI'O MOJCIMPOBAHUS.

JIaGopaTopHO€ 3ajaHKE 3aKIII0YAETCS B CIELYIOLEM:

1. [ToctpouTts 3aBucUMOCTS {2({2.) — pacCTPOHKN OT OTKIOHEHHS {2 IS IBYX
3HAYCHUU KPYTH3HBI PEryJIMPOBOYHON XaPaKTEPUCTUKH MTyTEM rpauuecKoro penieHus
HeJMHeHoro tuddepeHanbHoro ypapHeHus. OLeHUTb M0JIOCHI 3aXBaTa U yJepKaHus

2. IToctpouTts 3aBUcUMOCTS (2({2.) — pacCTpOMKU OT OTKIOHEHHMS {2 AJs IBYX
3HAUYEHUHN KPYTU3HBI PErYJIUPOBOYHON XapaKTEPUCTUKU YTEM UMUTALIUOHHOTO
moaenupoBanust CCY npu pa3iavyHbIX OTHOIIEHUSAX CUTrHaN/IryM. OLIEHUTb M0JIOCHI 3aXBaTa U

yIepKaHUs

3. CorocTaBuTh PE3YJIbTAaThl U CACIATH BHIBOJbI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: o0pabaTbIBaTh u
MMpeaACTaBIATH JaHHBbIC 110
pe3yibTaTaM 3KCIEePUMEHTAIbHOTO
HCCIIEeIOBAaHUS cHCTEM
ABTOMATHUYECKOTO YIPaBJIECHUS

1.B uem 3akimrouaeTcs METOAMKA ONpeAeTIeHHs 0JI0C
3axBaTa M yAEp)KaHUs IyTEM PEUICHUs HETMHEHHOTO
i QepeHInanbHOro ypaBHeHU?

2.B 4yem 3akirtoyaeTcsi METOIMKA SKCIIEPUMEHTAIBHOTO
OIIpeJIeNIeHus OJIOC 3aXBaTa U yJepKaHus?

YMeTh: IMPOBOAWUTL HCCICOAOBAHUWA
XapaKTCPUCTHUK CHUCTEM
ABTOMATHYCCKOI'O YITPABJICHUA

1.ITosicHuTe npuHIMNI pabOTHl YACTOTHOTO
JTUCKPUMHUHATOPA, UCIIOIb3yeMOro B paboTte

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5

Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABISETCS €CIIH 3aJJaHHE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax. 80
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "y10BIeTBOPUTENILHO" BHICTABIISAETCS
€CJIM 3aJjaHUE MPEUMYIIECTBEHHO BBITIOJIHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

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

®opmbl peaau3anum: 3anIuTa 3aJaHUA

Tun koHTpobHOrO MeponpusTus: Jlaboparopnas padbora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: JlaboparopHoe 3afaHue 3aKiIrO4aeTCs
B crieaytonieM: 1. BBINOTHUTH JOMAIIHIO IOJATOTOBKY, B KOTOPOH TpeOyeTcs BBITOJHUTH U
3aHECTM B OTYET CIEAyIollee: MPOYUTANTE TIONMHOCTHIO TEKCT O3TOrO0 OMHCAHHUS M JIEKIHH,
MOCBALICHHBIX JUCKPETHBIM CHCTEMaM; 3apUCYHTe (DYHKIIMOHAIBHYIO U CTPYKTYPHYIO CXEMBI
CC®, xotopeie Bam Hazmo peann3oBaTh BO BpPeMs BBINOJHEHUS J1a0OpPaTOPHOM padOTHI; HAAWTE
nepeaaTouHyo (GpyHKIHIO OT (a3bl BXOIHOTO CHUTHAla JO OIMMOKH 1O ¢a3e W ¢ MOMOIIBI0 Hee
OTpeeNIUTE YCIOBUSA yCTOMYMBOCTH cucteMbl [l, c. 253]; mocTpoiite o00nacTh 3HauEHUUN
[IapaMeTpPOB CUCTEMbI, [P KOTOPBIX CHCTEMa YCTOWYMBA; JUIsl JAHHOI'O pacdyera MOXHO CUHUTATh
($a30BbIl AMCKPUMUHATOP JMHEHHBIM MpPH MallbIX OMMOKax cjiekeHus mo (dasze; MmocTporTe
Ka4eCTBEHHO TpadMKH 3aBUCHUMOCTH OIIMOKH CIICKEHHUS CHCTEMBI OT BPEMEHH Ui JBYX THIIOB
BXOJIHBIX BO3/CUCTBUMN: MOCTOSHHOTO M JMHEHHOro B OTCYTCTBUU IIyMa MPHEMHHKA; MPOBEANUTE
COIOCTAaBJICHUE COOTBETCTBYIOIIUX TIpaUKOB; CHEJIaiiTe BBIBOJbI; IOCTPOUTE KaueCTBEHHO
rpaduKu 3aBUCHMOCTH OIIMOKM CIIEKEHHS CHUCTEMBbl OT BPEMEHHU MPU PaA3IUYHBIX 3HAYCHHSIX
OTHOIIEHWSI CHUTHAJ /IIyM TMPH HAJUYWU IIIyMa T[PUEMHHKA; TPOBEIUTE COIOCTABICHHE
COOTBETCTBYIOIIMX T'paUKOB; CleNaiiTe BBIBOJBI, paccuUTaiiTe OMMOKU clexeHus 3a (a3oil B
YCTaHOBUBIIEMCSI PEKUME JUIsl ABYX TUIIOB BXOJHBIX BO3JCHCTBHI: MOCTOSIHHOTO W JIMHEHHOTO B
OTCYTCTBHH IllyMa npueMHuka 2. OQopMuTh oT4eT 0 mpoaenanHoi padore 3. IIpoiiTu ompoc mo
OTYETy O MpoJienaHHol padore 4. [IpoiiTu onpoc Mo KOHTPOIBHBIM BOMPOCAM MPENOIaBaTeNs

Kpatkoe conepxxanue 3agaHus:
[{enb mabopaTopHOl pabOThI 3aKIH0YAETCA B U3YYEHHUH MTPOLIECCOB B HETMHEIHON cUcTEMe
¢$ha30B0i1 aBTOMOICTPONKHU C pa3NUYHBIMU (ha30BBIMH TUCKPUMUHATOPAMH, UCTIOIB3YEMBIMU B
HaBuranuoHHo# anmnaparype norpeourteneid [ JIOHACC/GPS u B apyrux paainoTeXHUYECKUX
CUCTEMaXx, B TOM YHCIIE, B MEIUIIMHCKUX TUAarHOCTUYECKHUX MpUOopax
B naGoparopHoii paboTe n3y4aroTcsi BOPOCHI, CBSI3aHHBIE C PUHITUIIOM PAa0OTHI JUCKPETHOM
HEJMHEHHOH cucteMsl ciexxenus 3a (azoit (CCD) paanocurnana ¢ moayssiueir ®M-2 (aHri.
BPSK(1)), c HaGiroeHrEM U UCCIIEIOBAHUEM TMPOIECCOB, MPOUCXOIAIINX B JAHHOW CUCTEME
3anaun paboThI:

1. 1) u3yunTb TEOPETUYECKNE BOMPOCHI, CBA3aHHbIE C MaTEMATUYECKMM ONMUCAHUEM OUCKPETHbIX

He/IMHeNHbIX CMCTEM CaexeHunA 3a da3oi curHana;

2) U3y4uTh IPUMEHEHUE CUCTEM CIISKEHHS 3a (pa3oii, paboTarOMINX 110 MOTYIUPOBAHHOMY
curnainy ®M-2;

3) U3y4nuTh OCOOEHHOCTH PabOThI CUCTEMBI CIIEKEHU 3a (pa3oi CUTrHama;

4) NOHATH, KaK paboTaIOT PA3IMYHbIEC THUIHI HETMHEWHBIX (pa30BbIX JUCKPUMHHATOPOB B
CIIEISIIEH CUCTeMe, UCTIONB3YS TSl TOTO UX JUCKPUMHHAIMOHHBIC XapaKTEPUCTUKH;

5) npoaHanu3upoBaTh BO3/IEHCTBHE AETEPMUHUPOBAHHBIX IPOIIECCOB HA IUCKPETHYIO
HEJTMHEHHYIO CUCTEMY CIIeKEHUS 3a (a3ou;

6) MpoaHaIN3UPOBATH BOSHUKHOBEHHE OIIMOOK CIICKEHHUS B CUCTEME CIIEXKEHHS 3a (hazoif

B nannoit nabopaTopHoii paboTe paccMaTpuBaeTCs MOTHOCTBIO IUCKPETHAs CleAsast
cucrema 3a (pa3oit curHaa, B KOTOPOH TUCKPETU3aIUs BXOIHOTO MPOIIecca IMPOUCXOINT 10

CPA, a Bce nponeccol B CPA — nuckperHsle
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Ha puc. 1 npuBeaeHa cTpykTypHas cxeMa HEJIMHEMHON AUCKPETHOM CUCTEMBI CIIEKEHUS 3a
¢azoii. JlaHHas cxema oTpaXkaeT ypoUIEHHOE MaTEMAaTHYECKOE OMKMCcaHue (PYHKIIMOHAIBHBIX
y3JI0B, KOTOpBIE BXOAAT B (PYHKIMOHAIBHYIO CXEMY M HY>KHA JUISI aHAIUTHYECKOTO pacuéra
IIPOLIECCOB.

(k)

Ll R )

Pucynok 1. CtpykTypHas cxema HelmHenHou nquckpetnon CCH

B nanHoit mabopatopHoii paboTe paccMaTpuBaeTCs MOTHOCTHIO JUCKPETHAS CIICISIIast
cuctema 3a (pa3oii cuTHaNa, B KOTOPOH AUCKPETU3ALNS BXOIHOTO MPOIIecca MPOUCXOIUT JI0
CPA, a Bce npouieccel B CPA — qucKpeTHbIe

JlabopatopHoe 3aaHKe 3aKJII0YACTCS B CIIEAYIOMEM (CM. pHc.2):

1. U3yuenne paboTsl (ha30BOT0 JUCKPUMHUHATOPA

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

JlucKkpyMHHALIMOHHAs XapaKTEPUCTUKA — 3TO 3aBUCUMOCTb MaTEMATUYECKOTO OXKHUAAHUS
BBIXOJTHOTO TIporiecca (pa3oBoOro TMCKpUMUHATOPA OT paccTporku (azel Ag. s mocTpoeHus
ATON XapaKTEPUCTUKH CUCTEMA CIIeKEHUS 3a (a30il pa3MbIKaeTCs, U Ha BXOJ IUCKpPUMUHATOpa
MOJIaeTCs CUTHAI C JIMHEWHO HapacTaromiei (azoi

KonuuecTBo 0TCU€TOB MOJEINPOBAHUS sl TAHHOTO PEKKUMa pabOThI JOCTATOYHO 33]1aTh
paBHbiM 1000

B xauectBe BapuanToB @J] uCHONB3yOTCA MSTh TUIIOB JUCKPUMHUHATOPOB:

O Nel: up, = —th(lp)Qyp;

DI N2: up, = —sign(l,)Qp;

®J[ Ne3: uy,, = —ng;

OJT Ned: ug, = — 7P I, :

OJI Ne5: uy,, = —Arctg(Qp/I )
P

Pacuer

Tapauerps: cucTems!
Tun woaenk i Wiy OHowseHme cius, ABTY

cco

MocToaHoS BE

Owmtiva 6 Havane, 0

OWMEA B CEpeaMHe. [
pan,

88 const 2
&8

-, f alpha 20
-

g
g eyfiecios
beta 20
g .
b4 I/ gamma 20
2 .
o < ’,
g 3 L /
g i . b
E ] L+ Ton A% 1 z
3 g 2
2s — a3 BXOMOTO CATKANA, DAL,
H /:’ -z L a7
N P, L

a 0z 04 06 o8 1
Bpews, cex

Pucynok 2. UnTepdeiic Moaenu cucteMsl cliexeHus 3a ¢pa3oil curHaia

1.1. ITocTpouTh NUCKpUMHUHAIIMOHHBIE XapakTepucTHKH (J]X) Bcex mepeynciieHHbIX BbIIle
daszoBrix quckpumunaTopos (P/1), onpenenuts ux aneprypsl A, . 3anucarh 3Ha4€HUE B [paj]
u [rpaza]. JuckpuMuHaIMOHHAsA XapaKTepUCTHUKA B J1aOOpaTOpHOM paboTe CTPOUTCS MPH
BBIKJIIOYEHHOM BHYTPEHHEM ILIIyMe MPHUEMHHKA
[Tpumeuanue: mpuna aneptypsl X @J] — 370 3HaueHue (asbl, KOTOPOE U3MEPSAETCS MO
nepBbIM MakcuMmyMam J[X 1 BIpakaeTcsl B €IMHUIAX U3MEPEHHUS: [pas] win [rpaj)]
1.2. ITocTpouTh HOPMUPOBAHHBIE JUCKpUMHUHALIMOHHBIE XapakTepuctuku (HJ[X) Beex msatu
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tunoB O/] npu BEIKIIFOYEHHOM BHYTPEHHEM LIyME IIPUEMHHUKA B PE3YJIbTATE ICICHUS Ha

HOPMUPYIOLIUH MHOXUTEIb C IIEbI0 MOJIYYEeHUS EAMHUYHON KPYTH3HBI TUCKPUMUHALIMOHHON

XAPaKTCPUCTHUKU I[TPU MAKCHUMAJIBbHOM YPOBHC HABUTAIITMOHHOI'O CUTHAJIA. I[aHHBIe
HOPMHPYIOLIHE MHOYKUTEIN TOCUUTAHBI U aBTOMATHYECKH 3a/IaHbl B IIPOTpaMMe
nabopaTopHOM pabOTHI

CrnenaTh BBIBOJ O TOM, Kakoi ()a30BBIH JIUCKPUMUHATOP 00J1a1a€T HEKOTOPBIMH

3aTpyAHEHUSIMU, OCHOBBIBasich Ha Buje Becex X paccMoTperHbix OJI. C uem 3T0 MOKET OBITh

cBs13aHo?

1.3. UccnenoBath, Kak BIUSET U3MEHEHHE (YBEIMUYEHUE U YMEHBIIEHUE) 3HAUEHUI OTHOIIEHHUS

CUTHAJI/IIYM Ha (OpPMY BBIXOJHOTO HANPSDKEHUS I KaXKI0ro Tumna ¢pazoBoro
IucKkpuMuHaropa. /s 3Toro Heo6X0MMO BKIIOUYUTh BHYTPEHHHIA IIIyM IIPHEMHUKA U,

HN3MEHAA 3HAYCHUA OTHOIICHUA CI/IFHa.]'I/I_HYM, 33(1)I/IKCI/IpOBaTB IIPONHECChl HAa BBIXOOC (1)330B01"O

JTUCKpUMHHATOPA
3aHecTu HarisaHble TpadUKU B OTUET

2. UccnenoBanue TOYHOCTH CUCTEMBI CIEKEHUA 3a (pa3oii mpu OTCYTCTBUH IIymMa
V3yveHrne TMHAMHYECKUX OIMTUOOK CIICKEHUS IIPU YETHIPEX THITOBBIX BO3JCHCTBHIX:

— MOCTOSIHHOE (CTYIeHYaTOe);

— JIMHEHHOE;

— KBaJpaTU4YHOE;

— KyOuueckoe

PaccmatpuBaem pexxum paboTsl Ne2: CCD (cuctema ciexkenus 3a (a3oii curaana)

B naGoparopHoii paboTe yacToTa JUCKpeTU3aliK 3a/1aHa kak: fy; = 20 (MI'n), oTcroga

MIePUOJT TUCKPETU3aIu paBeH: T,; = 1/ £, = 5-1078 (¢)
KosmgecTBO 0TCYETOB MOACTUPOBAHUS ISl JAHHOTO PEXKHMA PAOOTHI JOCTATOYHO 33/1aTh
pasasiM: N = 1000...5000

Br160p HOMepa a30BOro AUCKPUMHUHATOPA OCYLIECTBIISCTCS B 3aBUCUMOCTH OT HOMEPA
Opurajpl, ykazaHHoro B Tabnuue 1

Tabnuua 1. Bei6op tTuna ®J1

Howmep 6puraner | Tum ®J]

1 Nel: up, = —th(l)0Qp

2 No2: up, = —sign(l,)Qp

3 Ne3: upy = —1,0Qp

4 Ne5: uy, = —Arctg(Qp/I )
p

2.1. ITocTpouTh 1 3aHECTH B OTYET TpapUKH OMUOOK CiexeHus 3a (pa3zoi Ui ITUX YeThIpex
TUIIOB BXOAHBIX Bo3zeicTBull (BB) B oTcyTcTBUM ITyMa npueMHuka. [l npumepa 3agaaum

CJIELYIOIIME apaMeTphl: const = 2 (rpan); a, = 20 (rpaw/cex); f, =

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

3aukcupoBaTh YCTAHOBUBIIMECS 3HAYCHHS OITMOOK CIICKEHUS JIJISl KOKIOTO CITydasi u
3aHECTH JIJAaHHBIC B TAONHIy 2, TIOSICHUTH XapaKTep U3MEHEHUS rparKOB

Ta6J'II/II_Ia 2. YcTaHOBHMBIINECS 3HAYCHHMS OIIMOOK CIICKCHUS

Ommbxka ciexxeHus 3a (pa3oif
Tun BB ITocrostanoe | JIuneiinoe | KBampatuanoe | Kyoudeckoe

Ver.
snavenne, rpan |2 |5 [10 [20 [80 [20 [80 20 |80
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2.2. 3apaTh Ui 4EThIPEX THIIOB BXOJAHOTO BO3JCHCTBUS HAYAIBHYIO OIIUOKY CIICKECHHUS,
OTJIMYHYIO OT HYJIsS, Hanpumep, paBHyto 5, 10, 80 rpaa, u mocTpouTh rpaguku OMIMO0K
ciexenus. [I[poHabmojaTh BO3HUKIINE H3MEHEHHUS B XapaKTepe 3aBUCUMOCTH OIINOOK
ciexxenus 3a (azoit. 3adhukcupoBaTh (MPU HAJTUYHH ) OTKJIOHEHHUS YCTAHOBHUBIITMXCSI OTHOOK
clIeXKeHus 3a $a3oil OT TEOPETUUECKU OCYUTAHHBIX 3HAYCHUH OIIMOOK U TOIBITATHCS
O00BSACHUTH, OTKY/Ia OHH BOSHUKAIOT

2.3. 3ay1aTh HECKOJIKO 3HAYCHHUI Ha4YaJIbHBIX OIIMOOK cliexkeHus 3a ¢azoi: Ap, = 40...90
rpaj. JloOutkcs cpbiBa ciexeHus 3a ¢a3oil curHana, 3a@UKCUpoOBaTh TaHHOE 3HAUCHUE
HAYaIbHOM OIMOKY CISKEHHSI U 3aHECTH B OTYET. A TaKke 3a()UKCHPOBATh TPAHUYHOE
3HaYEHHE HAaYaJIbHON OLIMOKH CIIEKEHHUSI, TPU KOTOPOM CHCTEMA €Ille COXPaHET KOPPEKTHYIO
pabory

2.4. 3a1aTh HECKOJIBKO 3HAYCHHUH OIMMOOK CIIeKEHHS 3a (Da30il B cepeluHe BpEMEHHU
HaOmoneHus: Apr /y = 40...90 rpaxa. lobutscs cpbiBa CleXeHuUs 3a Gpa3oi CHUrHaa,

3a(pUKCUPOBATH JAHHOE 3HAUCHUE OLTUOKYU CIICKEHHS B CEpeIMHE BPEMEHH HaOIIOICHUS U
3aHECTH €ro B OTYET. A Takke 3aQUKCUPOBATh TPAHUYHOE 3HAYCHHE OIIUOKHU CIEKEHUS B
cepeiHEe BpeMEHH HaOII0ICHHS, TIPU KOTOPOM CHCTEMA €IIe COXPaHSET KOPPEKTHYIO paboTy
3. UccnenoBanue TOUHOCTH CUCTEMBI CIIEKEHUs 3a (a3oi AJisi ABYX TUIIOBBIX BO3CHCTBHIA
(TTOCTOSTHHOTO ¥ JIMHEHHOT0) TIPH HATHYUK 1myma. V3ydenue GpayKkTyanmoHHBIX OMINOOK
cnexxeHus 3a ¢dazoit. MccnenoBanue nelicTBUS ITYMOB Ha CUCTEMY.

PaccmatpuBaem peskum paboTsl Nel: criexxenue 3a ¢a3oii curaana

KonnuecTBo 0TCUETOB MOJEIUPOBAHUS ISl TAHHOTO PEKUMa PabOTHI JOCTATOYHO 33]aTh
paBaeiMm N = 2000...3000

3.1. IlocTpouTs peanusaiiu ommOOoK CiAeKEeHHs 3a (a30il CUrHaja ¢ UCIIOIb30BAHHEM
¢$ha30BOro IMCKpUMUHATOPA 10 HOMEPY OpHUTa/ibl, OMUCAHHOTO PaHee, BKIIOYNB
IpEeJIBApUTENLHO IIYM U 33J1aB CJIEAYyIOIINEe 3HauYeHus oTHomeHus curnain/mym (OCHI): 10, 25,
27,30, 33, 35, 40 u 45 nbl'u. 3aHecTy B OTUYET pean3aliy OMIUOOK CICKEHUS TS IBYX
sgauenuit OCIL: 35 u 45 nbl'n

3.2. Paccuntarh ¢ MOMONIBIO MOJIEIM TOUHOCTh CIEKEHUs 3a (ha30i curHana (CpeaHuit KBaapar
ommOku (CKOmr) cnexxenns 3a (ha3oii paguocuryiaia mpyu HATHIUU TTOCTOSTHHON
COCTaBISIONIEH OIMIMOKH, UCIIONIB3YS peaTu3alli, MOCTPOSHHBIE B 11.3.1, s KaXKIOTO ciydasl.
3nauenuss CKOm Bbipazuts B [rpaa]. CBecTu nosyyeHHbIE JaHHbBIE B TAOIHILY

Cnenatb BbIBOA 0 TOM, Kak MeHsieTcs: CKOmr ommbku crnexenus 3a Gpa3oif curHana npu
W3MEHEHUU OTHOIIEHUS CUTHAII/IIIYM,  KaKOBa MPUPOJIa STUX U3MEHEHUN

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTh: IMPOBOAWUTL HCCICOAOBAHUWA
XapaKTCPUCTHUK CHUCTEM
ABTOMATHYCCKOI'O YIIPAaBJICHUA

1.1300pa3uth HyHKIMOHATIBHYIO U CTPYKTYPHYIO CXEMBbI
JTUCKPETHON HETMHEHHOW CUCTEMBI ClIexKeHUS 3a (a3oil,
UCIIOJIb3YeMOM B TaHHOW padoTe, U MOSCHUTD, KaK 3TH
CXEMBI COOTHOCSTCS APYT C Ipyrom?

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

3.Uemy paBHBI OIMOKH CIIe)KEHUS 3a (a3oi B
YCTaHOBUBLIEMCS PEXHUME NPU BO3ACHCTBUU HA CUCTEMY
BXOJHOTO BO3/ICHCTBHUSA B BUJIE: MIOCTOSTHHON ()YHKIIUH
(«ckaukay), THHEWHOH, KBaAPAaTUIHON U KyOUIEeCKOM
bysKIIAR?

4.Kakyio nHPOpPMALIUIO MOXKHO HOJTY4YUTh, OTCIEKUBAS
4acToTy U a3y NPUHUMAEMOTro CUTHaJIa B CUCTEMax
4acTOTHOM U (a30BOM aBTOMOACTPONHKHU?
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YMmeTs: MIPUMEHSTh METO/IbI 1.ITosicHuTE pa3HUIy MEXAY CUCTEMAaMU YaCTOTHOU U
aHajau3a M CHUHTE3a JIMHEHHBIX U (a30BOI aBTONOJACTPOUKHU. J{J1s1 YETro 3TH CUCTEMBI
HEJIMHEUHBIX, HENPEPbIBHBIX U HCIIONB3YIOTCA?

JMCKPETHBIX CUCTEM

paaroaBTOMATHKHU

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WIJIH BBITIOJIHEHO MPEUMYIIICCTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-5. 3ammTa pacyeTHOro 3aJjaHust

®opMbl peau3anum: 3alIuTa 3aJaHus

Tun koHTpoIbLHOrO MeponpusiTus: PacuetHo-rpaduueckas padbora

Bec koHTpObHOrO Meponpusitusi B BPC: 40

IIpouenypa npoBeaeHusi KOHTPOJIbHOro Meponpusitusi: 1. CtyneHTaMm He0OXOIUMO BBITIOJIHUTH
pacuetHoe 3amaHue Nel mo teme "AHanu3 HempepbiBHOM cucteMbl PA (cuctembr @AIL, YAIL,
BPEMEHHOI'0 WJIM YTJIOBOrO cOMpoBOXAeHUs) 2. CTyaeHTaM HEOOXOIHMMO BBIIOJHUTH PAacUETHOE
3ananue Ne2 mo teme "AHanu3 00001eHHON quckpeTHol cuctembl PA" 3. CocTaBUTh U 3alIUTUTH
JIB€ 4aCTU PACYETHOI'O 3aJJaHUs

Kpatkoe conepxxanue 3agaHus:
B pamkax pacuetHo-rpaduueckoro 3aanus Nel BeINONHSETCS aHAIU3 HEMPEPHIBHON CUCTEMBI
PA (cuctemsr @AIL, YAII, BpeMEHHOT0 MM YTIOBOTO COMPOBOXKICHHS)
3a/iaHue BBINOJIHSIETCA MHAMBUAYAIBHO IO BapHaHTaM
Pacu€rHoe 3a1aHMe HaIPaBIIEHO HA 3aKPEIJICHUE YMEHMSI aHAJIN3a HENPEPBIBHOM cUCTEMBI PA
(cucrempr ®AIL, YHAII, BpeMEHHOT0 WM YIIIOBOTO COITPOBOXKICHNS)
Heo6xoanMo HayunThCs pacCUUTHIBATH 3HAUEHUE OMIMOKHU CIEKEHUS B YCTaHOBHBILIEMCS
pPEXUME B CITy4dae IETEPMUHUPOBAHHOTO BO3/ICHCTBHUS, €CJIM BO3/ICUCTBUE SIBJISIETCS CIIy4YalHOU
¢byHKLMEl BpeMeHH, TUCIEPCUI0 OIIMOKHU CIIeKEHUS B YCTAHOBHUBILIEMCS pEeXXKHUME, a TAKKe
JUCTIEPCUIO OIIHUOKHU CIIEKEHUS, BBI3BAaHHYIO JIEHCTBUEM Ha BBIXOJIE TUCKPUMHUHATOpA 0€10ro
nryma

Yacte 1

1. MMocTpoiiTe 0606WEHHYIO CTPYKTYPHYIO CXeMY C/iedallei CUCTEMbI PaAn0aBTOMATUKN. YKaxUTe
AONyLLEeHUA, NPU KOTOPbIX 060B6LWEHHAA CTPYKTYPHAA CXeMA OMMCbIBaeT PaboTy cMCTEMbI, TUM KOTOPOW
yKasaH B rpade 1 npuBeaéHHON HMXKe Tabanubl 1
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10.

11.

Y6eautecb B TOM, YTO paccMaTpuMBaemas cMcTema npu Ucnonb3oBaHWn GUNbTPa, ONepaTopPHbIi
KoadPULMEHT Nnepesayun KoToporo npueeaéH B rpade 2, yctonumea

Monaran, 4To NapameTpbl CUCTEMbI YAOB/IETBOPAIOT COOTHOLLEHUIO, NpUBeAEHHOMY B rpade 3,
Nnosly4ymTe BblpaxKeHne 411 U3MEeHEHUA OWNBKM cnexenuns X(t) npyn Bo3gencTBumn “ckayka” u HynesbIxX
HayasIbHbIX YC/IOBUAX

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

YKarKnTe, Kak MEHAETCA XapaKTep NepexoAHOro NPoLLEeCcCca, eC/IM COOTHOLLEHWE, YKa3aHHoe B rpade 3,
He BbINoJIHAETCA

Mpw BbINOJHEHWM 3TOrO COOTHOLLUEHUSA BbISCHUTE, KaK BAUAET Ha A/INTENBHOCTb NEPEXOAHOro
npoLecca B CUCTEME 3HaYeHMe napameTpa ¢puabTpa, npuBeaEHHOro B rpade 4

Onpegennte, Nnonb3yacb rpadoit 5 Tabanubl, ABNAETCA M BO3AENCTBME B BalEM 3a4aHUMU CyYalnHOM
NN feTEPMUHMPOBAHHON QYHKLMEN BpeMEHU. B cnyyae AeTepMMHUPOBAHHOIO BO3AENCTBUA
HalguTe 3HayeHue OWNBKN cneskeHuns

B YCTAHOBMBLLEMCA PEXKMME, NPUAB, YTO ONUCLIBAETCA BblpaxKeHWem, NpuseaEHHbIM B rpade 6. Ecan
BO34elCTBME ABNAETCA C/ly4aMHOM PYHKUMEN BPEMEHN, HANAUTE AMUCMEPCUIO OLUMOKN CAEKEHUS B
YCTaHOBMBLUEMCS PEXMME, MOJAras, YTo CNEKTPASIbHAA NAOTHOCTb BO3AENCTBUA ONUCHIBAETCA
BblpaykeHueM, NpuseaEHHbIM B rpade 7

HanguTe B yCTaHOBUBLUEMCA peXUME AUCMEPCULO OLIMOKU CAeXKeHUs, BbI3BaHHYIO AeACTBMEM Ha

BbIXOAE AMCKPMMMHATOPA 6€/10ro Wyma CO CNeKTPasibHOW NAOTHOCTbIO S§E§ 0

Mcnonb3yA pesynbTtaThbl, NOJyYEeHHbIE NPU BbINOJHEHUN NYHKTOB 7 1 8 3aaHNA, onpeaennte cpeaHuin
KBaApaT OLIMOKM CeXeHUA B YCTaHOBUBLLEMCA pPexMMe € y4ETom aencTeuma npoueccos A(t) u &(t).
MpoBeauTe ONTUMM3ALLMIO NAapaMeTPoB GUAbTPA, YKa3aHHbIX B rpade 8 TabauLbl, NO KpUTEPULO
Nosly4eHMA MUHUMYMA CPeAHEro KBaapaTta oWMbKK. MoACHUTE, MOXKHO I OCTa/IbHblE NAaPaMETPbI
¢bunbTpa (ECN OHUM €CTb) ONTUMU3UPOBATL MO STOMY KPUTEPUIO. YUTUTE NPU STOM BAUAHUE YKa3aHHbIX
napameTpoB Ha ApYyr1e XapaKTePUCTUKN CUCTEMbI: AIUTENbHOCTb MEPEXOAHOr0 NpoLecca, BeANYMHY
OLIMBKM CNexeHnA B NepexosHOM pexmnme

BbIACHWTE, COXpPAHAETCA /M YCTOMYMBOCTb paccCMaTpMBaEMOI CUCTEMbI NMPU BKAOYEHWUN B €€ COCTaB
OONONHUTENbHOTO 3BeHa C KoadduumeHTOM nepenaydn, npmseséHHoM B rpade 9. McnonbsyiTte npu
3TOM MeTOoZ, YKa3aHHbIM B rpade 10 1 3HaYeHs NapameTpoB CUCTEMbI, MOMeELLEHHbIe B rpade 11

Ta0muma

1| an | n ) SET =2 K |ae| Lo yaspn)  fwe
N ! N 0.1

5

N i

|5, —2Bjpaa, K - 12

T=0.1c; T, =001e; T} = 0.15¢
5

T,

5

2 |0 |6 | 145,k =2 5KT | 7 || L | Y pE)A s pE) [ v

s | oan [o | 5,£7 =025 I | & K | vaspn) ey | 5= LB/ pa0; K =5 pad{ e T=0.033c:
L= 0.0%

L =058 pao. K =32 pao /B¢ T, = 0.5¢

0.05¢; T, =0.2¢

, =0A4B/uke; K =200 uxe/B c; T} = 0.5¢

0.09c; T =01

4 [ean |a] SET=2 K |ne| pr KT | 0+ ph)s pry)

s e [5| 148,KT =2 KT | Kk |aer| & | yaspr)

B pamkax pacueTHo-rpaduueckoro 3aganus Ne2 BBIIOIHIETCS aHATIU3 IUCKPETHBIX CUCTEM
paaroaBToMaTuKu. [l BeitostHEHUS! PI'P BBINOTHAIOTCS IpeiBapUTENIBHBIE PACUEThI
MaTOXXUJaHHsI OIIMOKH CIEeXEHUS U QIIYKTYaIllMOHHON COCTABIISIONICH OIIMOKH CIIeKEeHUS B
YCTaHOBUBLIEMCS PEXKUME

3aaHuE BBINOJIHSAETCA NHAMBUAYAIBHO 110 BApHaHTaM

Pac4€rHOe 3a1aHMe HANIPABIIEHO HA 3aKPEIJICHUE YMEHHS AHAIIN3a JUCKPETHBIX CUCTEM
paTmoaBTOMATUKU Ha MIpUMEpe aHau3a 0000IEHHON TUCKPETHON CUCTEMBI
paaroaBTOMATUKU. [Tpu 3TOM I MPOCTOTHI OJIAraeTCsl, YTO BXOIHBIE BO3JCHCTBHS,
JTMCKpUMUHALMOHHAs Xapakrepuctuka ([IX) u koapdunment ycunenus: puiibtpa
0e3pa3MepHbI; pa3MepHbIE BEJIMUUHBI - TOJBKO OCTOSIHHAS BPEMEHU U NMEPHO]T AUCKPETU3ALINN
Pacuérnoe 3aganue (4actb II). AHATH3 IMCKPETHBIX CHCTEM PAJHMOABTOMATHKH
PacuéTHoe 3aaHne HanpaBJIeHO HA 3aKPEIUICHUE HABBIKOB aHAIN3a JUCKPETHBIX CUCTEM
paTnoaBTOMATUKU Ha MIPUMEpe aHaTu3a 0000IEHHON TUCKPETHON CUCTEMBI
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paaroaBTOMaTUKH. [Ipy 3TOM ISl MPOCTOTHI MOJIATaeTCsl, YTO BXOAHBIC BO3IACHCTBHSI,
JTUCKpUMHHAIIMOHHAS XapakTepuctuka ([1X) u koapdunment ycunenus GpuabTpa
0e3pa3MepHbl; pa3MEepHBI TOJIBKO MOCTOSIHHAS BPEMEHH U TIEpUoJ TucKpeTu3anun. Ha pucynke
1 mpencraBieHa CTPYKTYpHas cxema 0000IIEHHON TUCKPETHOM CUCTEMBI PaInOaBTOMATUKHU, B
COCTaB KOTOPOM BXOJST: CTATUCTUYECKUIN SKBUBAJICHT JUcKpuMuHaTopa (tun X
oTpezieNiieTcss HOMEPOM BapuaHTa (HOMEPOM CTYAEHTA B CIHCKE TPYIIIbI), CM. IPHIIOKEHHE) U
JTUCKPETHBIN CTIKUBAOIINN GUIBTP (THUIT (GUIBTPaA ONPEACTAETCS HOMEPOM BapHaHTa, CM.
npuiiokenue). Pemenue 3a1anus ciaenyer Npou3BOIUTh Ha KOMITbIOTEPE, B OJJTHOM U3
MaTeMaTHYeCKuX MmakeTos, Hanpumep, B MathCAD win Matlab; odopmiienue pemeHus
(BKirO4ast Habop dopMyi) creAyeT MPOU3BOAUTH HA KOMIIBIOTEPE, B OJTHOM U3 TEKCTOBBIX
penakTopoB, Hanpumep, B MS Word u coxpansats B popmare *.doc (ecnu coxpaHsiTh B
dbopmare *.docx, BO3MOKHBI HCKaKEHUS (HOPMYJT TIPH MOTBITKE OTKPBITHS (haiiia B TEKCTOBOM
penakTope Ha KOMIBIOTEPE MPETNoJaBaTelis, YTO MPUBEAET K HEHYKHBIM 3aJICPIKKaM B
npoBepke) win B popmare *.pdf. Pemenue 3ananust mpeaocTaBiIseTcsl IPETo1aBaTelio B
y10OHOM JIJIsl HETO BUJIE: B AJIIEKTPOHHOM WK Ha Oymare. B mocnennem ciryuae cienyer
MOHUMATh, YTO, TaK KaK 4aCTO BOSHUKAET HEOOXOAUMOCTbH B3IJIIHYTh Ha XOJ| PEILICHHS U
CKOPPEKTHUPOBATH €0, paCYETHBIN «MaTeMaTHICCKHID Qailil U (air TEKCTOBBIA JOJKHBI OBITH
MOJITOTOBJICHBI M MPEAOCTABISIEMBI 110 3aMIPOCY MPEIo1aBaTess

1. B cooTBercTBHM CO CBOMM BapuaHTOM (CM. Ta0I. 2) OMpPEeNIUTh THIT (PHIIBTpPa, ToJIarast
JX nuHeitHOM 1 6e3pa3MepHOr
2. OrnpenenuThb yCIOBHS YCTOMYUBOCTH B OOIIEM BU/JIE, KaK COOTHOIICHUS MEXTY

napamMeTpamH Criaxusatomiero puibtpa kj u T¢, HEepUOAOM AUCKpeTHU3auuu T U KpyTU3HOU

JAX Sn. Ha ocHOBE OJTy4eHHBIX Pe3yJIbTaTOB CBOOOTHO BHIOPATH M 3a(pUKCUPOBATH
CJIEAYIOIINE YUCIICHHbIE 3HaUEeHUs TapaMeTpoB (QUIIbTPA, EpUoia JUCKPETU3ALMH U
KpyTu3Hsl JIX: obecrieunBaronye yCTOWUUBBIN peXxuM paboThl; 00ecreurBaroIe
HEYCTOMYMBBIM pexuM paboThl; obecneyrBarone padoTy Ha IpaHHIIe YyCTOWYHMBOCTH
3. ITo Teopeme 0 KOHEUHOM 3HAYEHUU OPUTHHAJIA PACCUMTATH 3HAUCHHE B
YCTQHOBMBILEMCS PEKUME MATOXKHIAHUS OIIMOKH CIISKEHUs B 001IeM BUIE U

0 0 .
npu K u Tq?o T un Sf;lo- Tun TMHAMUYECKOro BO3AEHCTBUS ONPENEIUTH B COOTBETCTBUH CO
CBOMM BapuaHTOM. 3anucaTh pa3HOCTHOE YPaBHEHHUE CHCTEMBI JJIs1 MATOKUAAHUS OLIHMOKU

CJIEKEHUS U MOCTPOUTH TpaprKy U3MEHEHUS OLIMOKU CIIEKEHHSI BO BpEMEHH NPU

) KO u T TO w Sk 6) Kit w Ty T m Siy i w) Ki2 u T TZ w S22

4. [Tonarast, yTo Ha BBIX0/I€ AMCKPUMUHATOPA AEUCTBYET OENbIN NUCKPETHBIN IrayCCOBCKUIN
LIYM C JUCKPETHOM CIEKTPaIbHOM INIOTHOCTBIO S; & (0), paccuurarh qucnepeHo

q)HYKTyaHHOHHOﬁ COCTaBJISIOMIEH OIIMOKH CIICIKCHUS B YCTAaHOBUBIIEMCH PCIKUMCE B 06IJ_ICM
BUJIC

Npunoxenme

p) F(x) T —=K(z)

PucyHok 1. CrpykrypHas cxema 0606WEHHON AUCKPETHOM CUCTEMBI PAAMOABTOMATHURN

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

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

KoHTposibHbIEe BONPOCHI/3a1aHUA:

YMers: IIPUMEHSATH METO/bI 1.ITosicHuTe MPUHLIUTT paOOTHI CUCTEMBI CIICKEHUS 32
aHaJIM3a W CHUHTE3a JIMHEWHBIX U 3aJIepP’KKON PalnOCUTHAIA

HEJIMHEHHBIX, HENPEPBIBHBIX U 2.IlosicHuTEe IPUHIUTT PAOOTHI CUCTEMBI CIICKESHHUS 32
JUCKPETHBIX CUCTEM ¢ba3oii paguocuruana

pagroaBTOMATHKHU

Onucanne MKAJbI OIIEHUBAHUS

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

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEUICHUS 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsera

Kadenpa Pagnorexunyeckix cucrem YTBep:KOan
I 3aB. Kadenpoit
Hnecwmmaa «PaayoaeTonarika»

9K3AMEHALIMOHHBIN BUTET Ne

« » 2023r.
1. OG6mas  XapakTepMCTMKa  CHCTEM  paiMOdaBTOMATMEM.  Ilpumepel  cucTem

. OmycaHue CUCTeM DPANMOABIOMATHKY KaK CHCTEM aBTOMAaTHYeCKOro
Pery/MpoBaHMsT (CEAIIMX CUCTEM).

2. Onpegenuts IMCIEPCHIO OWMOKI CJ xtl B ycTamc Sl peuMe B

HenpepsiBHOM CPA (cTpyKTYpHasi cxeMa NpeficTaB/IeHa Ha PUCYHKe), ec/m Ha Bxofe CPA
2

ZIFU]'E, a Ha

P+

BBIXOJIE JMCKPUMIHATOPA AEHCTBYIOT GIyKTyaluH £ t| co CIeKTpasbHONM IIOTHOCThEO S; 0,

QKII B kouType perynuposanus K p|=k,/p, rne p=d/di - oneparop mudrpe perimposarms.

Bl

AlY) x(1)
@ 0
y(t)

ﬂEKTnE ZWCLIHTTTHHBL E.B. Cinaesa

[ieficTBYeT CIyyaiiHbli mpouece A'tl cO CHEKTPaIBHOM IUIOTHOCTBIO )@ =

IIpoueaypa nposenenus

CTyneHT noiy4yaeT WHIUBUYAIbHBIA OUJIET, TOTOBUTCA K OTBETY B TeueHHE HEe MeHee 60 MUHYT
OtBer mpenojaBaTeNio MNPOXOAUT B YCTHOH ¢opme CTYIEHT paccKa3bIBaeT IMOATOTOBICHHBIN
MaTepuali 1no Bonpocam ounera CTyaeHTy 3aJ1al0T JOMOJIHUTEIbHBIE BOIPOCHI IO BOIIpocaM Ouiiera
U pasfenaM IUCHUIUIMHBL Ha ocHOBaHMM oOTBeTa CTyAeHTa (GOpMHUpPYETCs SK3aMEeHallMOHHAas

COoCTaBJIAIOIIasA OLICHKH

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08

0C60€HUA 0ucuunﬂuubl

1. Komnerenuusi/Muankarop: NJI-3ornk-1 [Ipumenser oOmenHxeHepHble 3HaHUSI B MH)XXEHEPHOM

JIEATEIbHOCTH JIUIS aHAJIN3a U IIPOCKTUPOBAHUS PAIUONIEKTPOHHBIX YCTPONUCTB U CHCTEM

Bonpocel, 3aganus

1.®dynkroHanbHas cxeMa 0000IIeHHON cucTeMa paarnoaBToMaTuKU. CTPyKTypHas cxema

cucTeMa paJit0aBTOMAaTUKH (AUCKPETHOM U HETIPEpPBIBHOI)

2.JluHeliHbIe U HENMMHEHHBIC CIIESISIINE CUCTEMbI, HEMTPEPHIBHBIE, TUCKPETHBIC U ITU(POBHIE

CIIEJSLINE CUCTEMBI
3.0mnpenenenue onepaTopHOro Ko3pPuirenTa nepeaud CUCTEMbl PaIH0aBTOMATUKH.
[TpaBuia CTpyKTYpHBIX IIpeoOpa3oBaHuit

4.AnreOpanueckuii KpUTEpU YCTONYMBOCTH JIMHEHHBIX HEMPEPBIBHBIX CIEIALIINX CUCTEM

5.HacTOTHBIN KpUTEPUI YCTOMYMBOCTH JIMHEUHBIX HENPEPBIBHBIX CIEASIIUX CUCTEM

6.Pabota cuctembl paJn0aBTOMaTHKH B HEJIMHEHHOM peXHUMe (Ha MpuMepe HempephIBHON

HEJTMHEWHOM CHCTEMbI YaCTOTHOM aBTOTOICTPONKH)
7.CTaTUCTUYECKNI SKBUBAJIEHT HEMPEPHIBHOTO JUCKPUMHUHATOPA

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kakue Bpl 3HaeTe KpuTepun yCTOMUNBOCTH CIAEASIINX CUCTEM PAIUOABTOMATUKN?
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OTBeThI:
a) anreOpanvecKuii KpUTEPUid
0) reoMeTpUUECKUN KpUTepuit
B) YaCTOTHBIN KPUTEPHI
r) (a30BBIN KpUTEpUI
BepHriii oTBET: a) U B)
2.CucreMa yrnpaBJieHHs TI0 PacCOTIaCOBAaHUIO

u(n) X i viy)

- ?7? :
LT T ,,,,,,,, Per. ——— ‘

Kakoii 6;10k B crcTemMe ynpaBieHus 10 PacCOrIaCOBAHUIO (POPMHUPYET OLEHKY
paccoriiacoBaHus X MKy 3a/Ial0IUM BO3JACHCTBHEM A M €T0 OIICHKOM Y7
OTtBeTsI:
a) npeooOpazyromuii snement (I19)
0) u3mepuTtenb paccoriacoBanus (UP)
B) 00bekT ynpasienus (OY)
r) nmoactpauBaeMsblii renepatop (I11)
Bepusrii oTBeT: 0)
3.Kak Ha3zpiBaeTcs 3a/1a4a OIEHUBAHUS C CIy4YailHOTO mpolecca Ha (hOHEe CTallMOHAPHOTO IIyMa
IIPU YCIIOBUH, YTO HAOIIOIEHHE JUTUTCSI OECKOHEYHO JIOJTO (T.€. B yCTAHOBUBIIEMCS PEXUME)?
OTBeTHI:
a) BUHEPOBCKOH (UIbTparueit
0) nuHeHON QuIbTpanen
B) HEJIMHEHHOW (QUIbTpanuen
') MapKOBCKOH (pumbTparmeit
BepHriii oTBET: a)
4.Kak Ha3pIBaeTCs yCTPONCTBO, CUTHAJ HA BBIXOJIE KOTOPOTO 3aBUCHUT OT PACcCOTIACOBAHHMS
napaMeTpoB CUTHAIIOB Ha €ro BXojax?
OTBeTHI:
a) unbTp
0) reneparop
B) IUCKPUMUHATOP
T') KOppEeIsATOp
BepHbiii oTBeT: B)

2. Komnerennusi/Mngukarop: NJI-lonk-2 3HaeT cOBpeMEHHOE COCTOSIHUE 00J1acTH
npohecCHOHANBEHOM NesTENbHOCTH

Bonpocsl, 3aganus
1. Tuns! criaxuBarmuX GUIBTPOB B KOHTYPE TUIIOBBIX HENPEPHIBHBIX CIEIAIINX CUCTEM
pazvoaBTOMATUKH (C OJHUM, IByMs M TpeMsl uHTerparopamu, RC-puibtp)
2.0nTuManbHas JMHeHHast quckpetHas gunbtpanms (puwistp Kanmana)
3.06mue noHsATHs 00 ONTUMANIBHBIX CUCTEMax (GUIbTPALMU PaAHMOAaBTOMATHKU U METO/IAaX MX
CHUHTE3a
4. JluckpeTHbld craaxuBarominii Guinstp. TUnbl criaaxuBarOmyX GUIBTPOB B KOHTYPE THIIOBBIX
JUCKPETHBIX CIEAIINX CUCTEM PAJMOABTOMATHKH (C OJHUM, IBYMsI U TPEMS IUCKPETHBIMU
UHTETrpaTopamu u 1p.)
5. IMCKpUMHMHATOP JUCKPETHON CUCTEMBI paIMOaBTOMATUKY, HAKOIIJIEHHE OTCUETOB B
JUCKpUMHUHATOpe. TUIBI AMCKPUMHUHATOPOB AUCKPETHBIX CUCTEM Pali0aBTOMATUKH:
BPEMEHHOM, YaCTOTHBIH, (pa3oBbIi
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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.Yto o0ycnaBnuBaeT HEIMHEHHOCTh TMCKPUMUHAIIMOHHOM XapaKTepUCTUKU?
OTBeTHI:
a) ocoObIe cBoMcTBa cucteM paauoaBTomaTuku (CPA) npu ommoOKe CIeKeHHsI MaJIOTO YPOBHS:
BO3MOYKHOCTh CPBIBA CIICKEHUS
0) ocoOble cBolicTBa cucteM paarnoaBToMatuku (CPA) nmpu ommoOKe ciiesxeHrs 00JIBIIOro
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 3aJIeP)KKE paInOCUTHAIA
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. Komnerenmust/Muaukarop: M/1-2omk-4 BeiOupaer crmocoOs! 1 cpeacTBa M3MEpEeHUH 1 TPOBOIUT
AKCIEPUMEHTAJIbHBIE UCCIIEIOBAHMS

Bomnpocsl, 3aganus
1.Onucanue HeMpepbIBHBIX JTMHEHHBIX CIEAAIINX cUCTEM TU(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, HaCTOTHBIC
XapaKTepUCTUKU
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Yto siBisieTcst OAHUM U3 MEPBBIX BOMPOCOB, BO3HUKAIOIINX Y pa3paboTyuKa mpu
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:
[{udpoBbie cucTemM pagioaBTOMATUKH — MPUHIIUIAATIBLHO HEIIMHEHHBIE CUCTEMBI?
OTtBeTsI:
a) na
0) HeT
BepHblii oTBeT: a)
4.Kaxoii onepatopHblii ko3 pULIMeHT nepegadn uMeeT UaealbHbII HHTerpaTop?
OTBeTHI:
k
Q) K(p) =

6)K(p) =~
B) k(p)=1+pT
r) k(p)k
Bepuslii oTBeT: 0)
5.Kakoi1 mopsiiok acTaTu3Ma 1o OTHONIEHUIO K BXOJJHOMY BO3JICHCTBHIO UMEET CJIEAsIIIas
cuctema ¢ GUIBTPOM, UMEIOIIUM OTEePaTOPHBIA KOAPDUITUEHT NepeIayn:

k@:(l‘l‘PT@J ky( 1

K(p)= 3 =—| — é |-
P\ pr
OTBeTHI:
a)l
0)2
B) 3
ro0

Bepuslii oTBeT: 0)
6.Kaxyro TuckpuMUHUPYIOUTYIO0 (QYHKIIHNIO UMEET ONTUMAIbHBIN (Pa30BbIi TUCKPUMHUHATOD
IPY IPOU3BOJILHOM OTHOIIEHUH CUTHAJ/IIym?

OtBerTsI:

a)



—~1h(I,)0,

—sign(1,)0,

_IP' p
- P'/P'

— Aretg (0, /1)

BepHblii oTBeT: a)
7.Kaxum o6pa3om Bbl BBIOMpanu TeXHUYECKHE CPEACTBA IS TPOBEICHUSI KOHKPETHOTO
AKCIIEPUMEHTA B YCIOBUSX Jaboparopun?

OTBeThI:
a) TEXHUYECKOE CPEJICTBO OOIHCHO 0becneyusams moyHOCmy usmeperull, mpeoyemvie OJisl
obecneyeHuss 00CMOBEPHO20 pe3yNbmama
0) mexHuueckoe cpedcmeao 00IAHCHO ObIMb KATUOPOBAHO (N0BEPeHO) neped 66000M 8
IKCHIYAMayuro
8) TEXHUUYECKOE CPEIICTBO QO0JIHCHO 0Decneuu8ams nocpeuHoCmy usmepeuil, mpedyemvie 0is
obecneyeHuss 00CMOBEPHO20 pe3yNbmama
2) He NPedvABIAIMCA KaKue-1ub0o mpebosanus K mexHuueckomy cpeocmey

Bepwpiii oTBeT: a), 0) 1 B)
8.Kakue MeTo1b1 00pabOTKH pe3yJIbTaTOB 3KCIIEpUMEHTa BBl MCITOJIE30BaTN TIPY BHITIOTHEHUH
1ab0paTOpPHOTO MPaKTHUKyMa?
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OTBeThI:
a) rpaduueckoe npeAcTaBIeHNnEe SKCIEPUMEHTATbHBIX TAHHBIX
0) annmpokcuMaIus IKCIEPUMEHTATBHBIX JaHHBIX
B) CTaTUCTUYECKas 00paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX
T') YUCIIEHHBIC METO/IbI PEIICHUS YPaBHEHUI

BepHsiii oTBeT: a), 0) 1 B)

4. Komnerenuusi/Mupukarop: UJ1-3onk-4 O6pabaTsIBaeT U MpeACTaBIIsLeT MOTyIEHHbIE
9KCIIEPUMEHTAIIBHBIC JAHHBIE IS TOTyYeHHsT 000CHOBAHHBIX BBIBOJIOB

Bomnpocel, 3a1aHus
1.AHanu3 npoieccoB B JUHEHMHON HEMPEPBHIBHON CUCTEME PaIMOABTOMATUKH MIPH
JIETEPMUHUPOBAHHBIX BO31eUCTBUAX. [[oHATHE acTaTu3Ma JIMHEHHOMN CAEAIIEH CUCTEMBI
2.AHanu3 npoleccoB B JUHEHHON HEMPEPHIBHON CUCTEME PAAMOABTOMATHKH MPU CITyYalHbIX
BO3/1eUCTBUAX. [IOHATHE SKBUBAJIEHTHOMN IIIYMOBOH I10JIOCHI IIPOITyCKaHUS
3.AHanu3 NpoueccoB B IMHEHHOMN TUCKPETHON CUCTEME PAJIMOABTOMATUKY PH CITyYalHbBIX
BO3JICUCTBUAX
4.AHanu3 npoueccoB B JIUHEUHON JUCKPETHOM CUCTEME paJu0aBTOMATUKH MIPU
JIETEPMUHUPOBAHHBIX BO3JICUCTBUIX

Matepuanbl 1Jisl IPOBEPKHU OCTATOYHbIX 3HAHUI
1.CucrteMsbl paguoaBTOMaTHKH
Kakwue paznuuaror ciensiue cucreMsl paanoaBromatuku (CPA) mo tumy
BEJIMYUHBI/TIporiecca?
OTtBeTsI:
a) cucreMsl (pa3oBoit aBTonoacTpoiku (PAIT)
0) yactotrHoM aBTOonoAcTpoiiku (YAII)
B) ciexxkenus 3a 3ajuepxkoit (CC3) pacnpocTpaHeHHUs! CUTHAJIA
') aBTOMaTHUYECKON peryaupoBku ycuiaeHus (APY)
1) CIIKEHHUS 3a HallpaBJIEHHEM IIPUX0/la pPaJuOCUTHAIa
BepHblii OTBET: BCE OTBETHI ITPABUIIbHBIE
2.Kakue maTemMaTH4EeCKHE OTIepalluy BKITIOUAET B ce0s1 0000IEHHASI CTPYKTYpHAs cXema
JIMHENHON CUCTEMBI paJi0aBTOMAaTHKH?
OTBeTHI:
a) BBIYUTATETh
0) mepeMHOKEHHE Ha KPYTU3HY IUCKPUMUHAIMOHHON XapaKTepUCTUKU
B) ONepaTOpHBI KO3 UIMEHT Nepelaun CUCTEMbl PaJ0aBTOMATHKU
') CymMMarop
1) YMHOXKHUTENb
€) YCUJTUTEh
Bepwpiii oTBeT: a), 0), B), T), A)
3.CucremMa paanroaBTOMAaTUKH YIJIOBOTO CIEKEHUS
Yro B cUCTEME YITIOBOT'O CICKEHUS BHICTYIAET B Ka4eCTBE OOBEKTa yIpaBIeHHs?
OTtBeTHI:
a) YriioBoe HalpaBiieHHE TJIaBHOTO Jiyda J{H
6) Hanpasnenue npuxo/ia BXOJHOTO CUTHAJIA
B) YTJIOBOM AUCKPUMHUHATOP
r) YcTpoiCTBO OTKIOHEHUS AuarpamMmbl HarnpasieHHocTy (JJH) anTeHHbI
Bepnrliii oTBeT: T)
4.ABTOMaTHYECKOE yIpaBieHHe (PEryJInpoBaHNE) MO KAKOMY NPU3HAKY MOAPA3IEISIIOT
CUCTEMBI PaJUOABTOMATHKN?



OTBeThI:
a) yIrpaBJeHHE TI0 BO3JCHCTBUIO (Pa30MKHYTHIE CUCTEMbI aBTOMATHUUECKOTO YITPaBJICHUS )
0) ympaBieHHUE M0 PAcCOTIACOBAHUIO (3aMKHYThIE CUCTEMbl aBTOMATUYECKOTO YIIPABJICHHUS)
B) YIIpaBJICHUE IO OLICHKE BO3ACHCTBUS (PA30OMKHYThIE CHCTEMbI aBTOMATHUYECKOTO
yIpaBJIEHU)
BepHriii oTBeT: a) 1 0)
5.Kak Ha3bIBalOTCSI CHCTEMBI, MPOLIECCH B KOTOPBIX MPEACTABIAIOT COOOU TOCIIE0BATENIEHOCTh
OTCYETOB, MPUUEM 3HAYCHHSI, KOTOPbIE MOXKET IPUHUMATD OT/IEIbHBIA OTCUET, KOHTUHYATbHBI
(HempepbIBHBI, HE KBAHTOBAHBI), a MPOLECCHI B TAKUX CUCTEMaX BIUSIOT IPYT Ha JPyTa TOJIBKO
B TAKTOBBIE MOMEHTHI BpeMeHU?
OTBeTHI:
a) HenpephIBHBIE
0) nuHelHbIe
B) HEJIMHEHHBIC
I') JUCKPETHbIE
BepHblii 0TBET: T)
6.B cucreme cnesxeHus 3a 3a/IepPKKOHM CUTHAIA BXOAHOE BO3JICHCTBHE OMMCHIBACTCS
nonuHOMOM | mopska, a GuiIbTp BKIOYaeT B ceds 2 uHTerparopa. Kak Oyner Bectu ceds
omOKa CIeKEHHS B yCTAHOBUBIIEMCS pexKIMe?
OTtBeTsI:
a) OecKkoHEeuHO yObIBaTh
0) 0eCKOHEUHO BO3pacTaTh
B) CTPEMUTHCS K HYJIIO
') HE U3MEHATHCA
BepHblii 0TBET: B)
7.B kaxoii 3aa4ye B yCI0BUAX J1abopaTopuu Bel mpoBoamiu puznueckoe MoaenupoBanue?
OTBeTHI:
a) MPU U3yYEHUH BIHUSHUS CTIIXUBAIONIETO (PHIBTPa HA MPOLIECCH B TMHEHHON crcTeMe
CIeKeHus 3a 3aJiepKKoi B 1 mabopaTopHoil pabore
0) mpH U3yYEHUH XapaKTEPUCTUK YIIIOBOTO AUCKPUMHUHATOpA Ha 0a3e aHTEHHOW PelIeTKH BO 2
nabopaTopHoi paboTe
B) MPU U3YYEHUU OCOOCHHOCTEH 3aXBaTa U CphIBa CICKEHUS B HETMHEIHON TUCKPETHOM
CUCTEME CJIeKEHUS 3a 4acTOTo! B 3 mabopaTopHOi paboTte
T') IPU U3yYEHUH MPOIIECCOB B HEMMHEHHOM crucTemMe (a3oBoii aBTOMOACTPONKHU C pa3TUIHBIMU
(ba3zoBbIMM TUCKpUMUHATOpPAMHU B 4 tabopaTopHoii padoTte
Bepwnbiii oTBeT: a) u 0)
8.Kakum 00pa3oM MOKHO OIIEHUTH IMOTPEITHOCTH YKCIIEPUMEHTATIBHBIX JaHHBIX, TOTyYSHHBIX
B pe3yabTaTe CTATUCTHUECKOTO IKCIIEPUMEHTA HA UMUTAIIMOHHONW MOIeTTH?
OTBeTHI:
a) paccuMTaTh AUCIIEPCHIO TOTPEUTHOCTH IKCIIEPUMEHTANBHBIX JaHHBIX B YCTAHOBHUBILIEMCS
pEXKUME MPH CITYYaAWHBIX BO3JAEHCTBUSIX
0) paccuuTaTh YCTAaHOBHBIIIEECS 3HAYCHHE IKCIIEPUMEHTAILHBIX JAHHBIX B YCTAHOBUBIIEMCS
pPeKHUME TIPH IETCPMUHUPOBAHHBIX BO3JICHCTBUAIX
BepHnsiii oTBeT: a) u 0)

II. Onucanue wikanvl oueHuBanus

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonenus snanus: Ouenka «OTIIMYHO» BricTaBisIeTCs CTYICHTY,
MIPABWJIBHO BBIMTOJTHUBIIIEMY ITPAKTHIECKOE 33]JaHUE, KOTOPBIH ITOKa3all TPH OTBETE HA BOTIPOCHI
HK3aMEHAIMOHHOTO OMIeTa ¥ Ha JOTIOJTHUTEIbHBIE BOPOCHI, UTO BIIAJCeT MaTEPUAIOM U3y4EeHHOU
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JUCHUITIIHNHBI, CBOGOI[HO HpI/IMeHHCT CBOHM 3HAHUA OJIA 06'LSICHCHI/IH pa3J'II/I‘IHBIX SIBJ'ICHI/Iﬁ nu peH_IeHI/IH
3a1a4

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BbicTaBisieTcs CTYAEHTY,
MPaBUWJIFHO BBHIOJIHUBIIEMY NPAKTUYECKOE 33JaHUE U B OCHOBHOM IIPAaBMIILHO OTBETHBILIEMY Ha
BOIMPOCHI SK3aMEHAIIMOHHOTO OMJIeTa ¥ Ha JIOTIOJHUTENIbHBIE BOTIPOCHL, HO IOMYCTHBILEMY TIPU
3TOM HETPHHIUIHAIBHBIC OIINOKN

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu gvitnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABIIACTCS CTYJEHTY, KOTOPBINA B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYIIECTBEHHBIC U JIaXe IPyObIe OMMOKH, HO 3aTE€M HCIPABUI HX CaM, a TAKXKE HE BBITTOTHUIT
MIPaKTUYECKOE 3aJJaHKe U3 9K3aMEHAIIMOHHOT0 OuieTa, HO 100 HaMETUJI MPaBUIIbHBIN MYTh €r0

BBITIIOJTHEHU S, JIMOO 10 YKA3aHUIO dK3aMEeHaTOpa PeIln IPYryko 3a/1ady U3 TOTo K€ pas3zena

JUCIUTLTAHBI

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCA CTYACHTY, KOTOPBIN: a) HE OTBETHJI HAa BOITPOCHI IK3aMEHAIMOHHOTO OUJieTa U He
CMOT PelINTh, MO0 HAMETUTDH MPABWIIBHBIN MyTh PEHICHUS 3a/1a4i U3 OuseTa; 0) He CMOT PeUIUTh,
100 HAMETHUTh MTPABWIBHBIN ITyTh PEIICHHSI 3a/1a9U M3 IK3aMEHAIMOHHOTO OMJIeTa U JPYToit
3aJ]a4uM Ha TOT e pa3/ell JUCIHUILIMHBL, BBIIAaHHON B3aMEH Hee; B) IPU OTBETE Ha JAOMOJIHUTEIbHbBIE
BOIPOCH OOHAPYKUJT HE3HAHUE OOJIBIIOrO pa3jiesia dK3aMeHAIMOHHOM MPOTrpaMMBbI

1I1. IIpasuna évicmaenenusn umo2o60i OUeHKU no Kypcy

Ouenka ompezensiercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crynento HUY «MOWM» Ha OCHOBaHMM CEMECTPOBOM COCTABISIIOLIEM M COCTaBIISIOLICH
MIPOMEKYTOUYHOM aTTECTALNKU
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