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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. 1. ColMUTUPYIiTE UMUTaALMIO BO3AENCTBME-CKAYoK 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

BBIBO/IbI
Tabnuya 1
N A Al A
Bosneiicteue | @unbtp, No | Xyers © | Yyer, © | Atyer, TAKTHL | ¢ ¢ Blv.c 1
. Kl/l
" 14pTy
Ky
a- 1(t) 2: ?
K,(1+pT
3 ( ZP ®)
p
1
.B ot 2
3
1
Y- tz 2
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.Kaxk BiuseT xapakTep BXOJHOTO BO3/IEHCTBHS HA THII
ONTUMAJIbHBIX HENPEPBIBHBIX U (xonebaTenbHBbIi, aepUOANYECKUN) TEPEX0THOTO
JMCKPETHBIX (PUIBTPOB mpouecca?




2.Bo3MoxHa i paboTa CUCTEMBI CISKEHHS 0e3
BKJIFOUEHUS B €€ COCTaB CriakuBaromiero Gpunsrpa?

3HaTh: TIPUHITUIIBI 1.EcTb i1 OrpaHUYeHUE y CUCTEM Ha TIOPSIIOK acTaThu3Ma
(YHKITMOHUPOBAHUST KOHKPETHBIX CUCTEMBI TI0 OTHOIIICHHUIO K BXOJHOMY BO3JICHCTBUIO?
AQHAJIOTOBBIX M IUQPPOBBIX CHUCTEM 2.B 4em 3akitoyaeTcsi OCHOBHas po0JIeMa CHCTEM C
paZiio0aBTOMATHUKH BBICOKHM IOPSIIKOM acTatu3ma?

YMerTs: MIPOBOTUTH aHamn3 1.5t cucTeMbl CIIEKEHUS 3a 3a/ICPIKKOM BRIBEIUTE U
YCTOHYHBOCTH, M300pa3uTe 3aKOHBI H3MEHEHHMSI ITPOIIecca Ha BBIXOJIE
JEeTePMHUHAPOBAHHBIX u JTMCKPUMHUHATOpA JUTSI CITydast TMHEHHOTO BO3/ICHCTBHSL.
CIIy4aHBIX MPOLIECCOB B Hcnonb3yiiTe oneparopHbiilt k03QPUIMeHT nepenaq
HCUPEPRIBHBIX W TMCKPETHBIX bunsTpa Ne2: & PekoMeH1yeTcs UCIOIb30BaTh
cucreMax aBTOMATHUYECKOTO p

pacimupeHHble TabauIB IpeodpazoBanuit Jlamnaca.

2. J171s1 cucTeMbl CIIEKEHHUS 32 3aJI€PKKOM BBIBEIUTE U
M300pa3uTe 3aKOHBI H3MEHEHHMSI ITPOIIecca Ha BBIXOJIE
OHY s ciiyvas nuHeHoro Bo3aeicTeus. Mcnonb3yiite

yIpaBiIeHUS

. K
orepaTopHbIA KOAPGUITUEHT repeaadn punbTpa No2: ?”.

Pexomenayercs UCIONb30BaTh PACIIMPEHHBIC TAOIHIIBI
npeoOpaszoBanwmii Jlarmaca.

OnucaHue MKaJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISETCS €CJIU 3aJJaHUe
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoaneHus 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 snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJHEHO

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

KM-2. JIabopaTopHasi pabora Ne2 «¥YTr/10BOM JUCKPUMHUHATOP»

®opmbl peaJu3anmu: 3alnTa 3a1aHus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHusi KOHTPOJBLHOro Meponpusitusi: 1. [IpoBepuTh Hanuuue BBHITOJHEHHOU
JIOMAaIlTHEN TOJArOTOBKM, B KOTOpPOW TpeOyeTcs BBINOJHUTH W 3aHECTH B OTYET CleIylollee:
03HAKOMUTHCSI C OMMMCAHUEM JJAaHHOM paboThl M ¢ peKOMEH1yeMOil InTepaTypoil; nmonarast ICTHHHOE
HalpaBJieHUE Ha I1IeJb, €ro OIEHKY B YIJIOBOM HU3MEpHUTENE U OINOPHYIO OIIEHKY YIJIOBOTO
HAIpaBJIEHUs, IOCTPOWTE  YETHIpE  JAUCKPUMHHALMOHHBIE  XAPAaKTEPUCTHKH  YIJIOBOTO
JUCKPUMHUHATOpAa JUIsl COYETaHUs CiydaeB OJM3KOro M Jajd€Koro pacrlojoXKeHUs Ienu
OTHOCHUTEJIbHO aHTEHHOM PemETKH, a TakkKe AJs ciaydaeB Mayoil 6a3el W Oonbliol 6a3bl (Bcero
yeTblpe coderaHus). llpu mocTpoeHHH BceX YeTHIPEX AUCKPUMHHALMOHHBIX XapaKTEePUCTUK

9




JIOJDKHO BBITIONHATBCSA YCIIOBHE: «IIENIb» JIOJDKHA Kak Obl «0OJeTaTh» aHTEHHYIO PEIETKy Ha
(UKCHUPOBAHHOM PACCTOSHUU; MOJATOTOBUTHCS K OTBETY Ha KOHTPOJbHBIE Bompockl 2. [IpoBeputsb
oTueT 0 nponenanHoi padore 3. [IpoBectu ompoc 1o oTueTy O mpoxenanHoi padore 4. IIposectn
OIIPOC 110 KOHTPOJIBHBIM BOIIPOCAM MPEIoaaBaTess

Kparkoe cogepxanue 3agaHus:
JlaboparopHoe 3aaHKe 3aKJII0YACTCS B OKCIIEPUMEHTATbHOM U3MEPEHHUH
JUCKPUMHUHALIMOHHOW XapaKTEPUCTUKH YIJIOBOTO TUCKPUMHUHATOPA B YETBHIPEX CIydasX.
W3mepuTtenbHas ycTaHoBKa (puc. 1) COCTOUT U3 TpeX CBEPXIIUPOKOMOIOCHBIX PAAHOMOayJIeH
u komribiotepa. Moaynu Nel u No2 HacTpOeHBI Ha peXXUM U3MEPEHUs 1 00pa3yloT aHTEHHYIO
pemeTKy. DIeMEHThl aHTEHHOM PEIIETKU TOMEIA0TCs Ha IOBOPOTHBIN cTou. PaccrosiHue
Mexay Moy Nel u Ne2, 6a3za pemérku, MOXKHO yCTaHABIUBATh HA BPEMs IIPOBEICHUS
AKCTIIEPUMEHTA MPOU3BOJILHO (He MeHee 25 cMm). Moayab Ne3, 11e1b, HaCTpOeH Ha PEKUM
n3nyyeHus. OH OMeIaeTcsl Ha HEKOTOPOM YAAJIEHUU OT LIEHTPa aHTEHHOM pelIETKH,
obpazoBanHoi MoaysiMu Nel 1 No2. Moy Nel moakiIFoueH K KOMITBIOTEPY IS TIepeaadn
WU3MEPEHUM B IPOrPaMMHBIA MOAYJIb.

«OTtpaxkeHHad»

paaHOBOITHA
Iems N3meputens Nel

|:| I:] USB
R;(t)#const ESB

L(t)=const

1K

«OTpaxeHHa"»
PaHOBOITHA

R(t)£const l:l

H3mepHTens Ne2

Pucynok 1. K onucanuto naboparopnoit ycranoBku: 11K - nmepcoHanbHbIl KOMIIBIOTED
B xoMnbIOTEpHOM MOYJIE€ PaCCUUTHIBAETCS Pa3HOCTh OLIEHOK (a3 U e€ mepecyér B OLEHKY
yriaoBoro HampasiieHus. Ha pucynke 2 npejcrasieH uHTepdeiic mporpaMMHOT0 MOIYJIS

o P
Crapt C'rqn:

C'rarlclghHecgm;:a“pak'repwc'ruku Bxi:;lgopka1 Benwunta Gasb!

L= 400
CKO 67396  Pacuér x2= 100 Mm

paduk

Pucynoxk 2. MaTepdeiic mporpaMMHOTo MOy
[TporpamMMHBIif MOTYJTb TIO3BOJIET B pealbHOM BpeMEHHU Ha0Io1aTh olleHKy yria 0. [Ipu
Ha)kaTuu Ha KHOMKU «CtapT» U «CTOm» MPOUCXOIUT, COOTBETCTBEHHO, HAYAJIO U
IpeKpalleHle CYMThIBaHUs OLeHOK (pa3 ¢ u3meputeneit Nel u Ne2 ¢ mocnenyromiei
00paboTKO# TaHHBIX U rpad)UIECKUM BBIBOJIOM OIICHKH yria. Ha manenu «Bennunna 6a3b»
3agaercs 6a3a pemérku L. Ha manenn «Ctatuctuueckue XapakTepUCTHKI BBIBOAATCS
3HaueHus Maremarudeckoro oxxunanus (MO) u cpeanexBagparuyeckoro otkionenus (CKO)

10



peanuzanyu. Knomnka «'paduk» coznaer okHo «I'paduk» ¢ TaHHBIMH BEIOPaHHOTO rpaduka u
pacIMpeHHBIM (DYHKITMOHATIOM pabOTHI ¢ TpadukaMu
CopeprkaHue 3KCIEPUMEHTOB OTpaxeHo B Tabmute |

Tabauya 1

ba3a aHTeHHOI pemI€TKU , M

ConepkaHre 3KCIIEpUMEHTOB

0.25.

..0.3 0.5..0.6

.15

axcnepumenm 1 | sxcnepumenm 2

Paccrostnue o uenu , m

1...1.
4...6

aKcnepumenm 3 | akcnepumenm 4

HOpHI[OK BBIIIOJIHCHHUSA SKCIICPUMECHTA 1:

1. YcTaHOBUTE 2JIEMEHTHI aHTEHHOU peléTku (paguomonynu Nel u Ne2) na
TIOBOPOTHOM CTOJIE Ha pacCTosHuU L™, BLIGpaHHOM B IOMAIIHEH MOArOTOBKE, MAKCHMAIILHO
TOYHO

2. VCTaHOBHTE LENb Ha PacCTOSHUH A3 O™, BLIGpaHHOM B IOMAIIHE TTOrOTOBKE

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

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

MI0JIO’KEHHUSI U3MEPHTE OLIEHKY YIJIa, OJIYy4aeMyl0 YCPEJHEHHUEM HECKOIbKUX U3MEPEHUH, a
takxe CKO usmepenuii. PesynbraTsl n3MepeHuil 3anocure B Tabiuiy 2

Tabnuya 2.

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

|

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

JOMaIHeR noAroToske, ¢ JIX, moydeHHbIMH 3KCIIEPUMEHTANBHO. 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 11€JIb

BO3PACTaCT C YBCJINMYCHUEM JJIMTCIBHOCTU ICPUOJa YCPCIAHCHUA I[X

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: IIPUHLUTIBL
(GYHKIIMOHUPOBAHUSI KOHKPETHBIX
AHAJIOTOBBIX M HU(POBBIX CUCTEM

1.Kak 3aBHCHUT TOYHOCTb OLIEHKHU YTJIOBOT'O HAIIPABIICHUS
oT 06a3bl aHTEHHOW perméTku?
2.Kak 3aBHCHUT TOYHOCTb OLIEHKH YTJIOBOT'O HAIIPaBJICHUS

pPaaroaBTOMATHKHI OT PacCTOSIHUS J10 Liesn?
YMers: IIPOBOJIUTH aHanu3 1.ITosicHuTE CITOCOO OLIEHKH YTIIOBOTO HAPABJICHUS C
YCTOWYHBOCTH, ITOMOIIIBK0 AHTEHHOMN PEIETKH
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JIEeTePMUHUPOBAHHBIX u 2.IlosicHuTe CXeMy YIioBOro JUCKPUMHUHATOPA,
CIIy4alHBIX MPOLIECCOB B paccMaTpuBaeMoro B pabore

HENPEPBIBHBIX M JAMCKPETHBIX

cucreMax aBTOMATHUYECKOTO

yhpaBiIeHUs

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huosicnuii nopoe evinonnenus 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" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-3. JlabopaTopnasi padora Ne3 «HesiuHeiiHbIe peskuMbl pa00ThI CHCTEMBI
CJICKEHUS 32 YACTOTOM

®opmbl peau3anum: 3anuTa 3aJaHus

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpoueaypa npoBefeHHsi KOHTPOJIbHOI0 MeponpusaTus: JlabopaTopHoe 3a/laHue 3aKiIIOyaeTcs
B cienyomeM: 1. BBINOTHUTH JOMAIIHIO MOJATOTOBKY, B KOTOpPOW TpeOyeTcs BBINOJIHUTHD U
3aHECTH B OTUET cleyrollee: u3yuyuTh onucanue mojenu CCY, ucnonb3zyemoil B paboTte; U3yUUTh
no yueOHuKy [2] mmu [3] METOOMKY OIIEHKH IOJIOCHI 3a-XBaTa W TOJIOCHI YAEpXKaHUA TMyTEM
rpau4ecKoro pemeHus: HeluHeHoro auddepeHnnanbHOro ypaBHeHus. BKIOUMTh MaTepuaisl B
MIOATOTOBKY; MNPOAYMaTb METOAUKY JKCIEPUMEHTAJIBbHON OLICHKM IIOJIOCHI 3a-XBaTa M ITOJIOCHI
ylepkaHus: TpeOyemble BXOJHBIE BO3JEMCTBUSA, MpPU3HAKM 3axBaTa U CpbIBA. BKIIOYHUTH
MaTepuaibl B OATOTOBKY; IOJTOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIE BONPOCH! 2. OhopMHUTH OTUET
0 mpoaenanHoi pabdore 3. [IpoiiTu onpoc mo oTdeTy o mpojenanHoi padore 4. [IpoiiTi onpoc no
KOHTPOJIBHBIM BOIIPOCAM IPENOAaBaTENs

Kpatkoe cogep:xxanue 3aganus:
[{ens mabopaTopHOl pabOTHI: 3aKITIOYAETCS B N3yUYE€HUH OCOOCHHOCTEH 3aXBaTa U CpPhIBa
CJI€)KEHHS B HEJIMHEHHOM TUCKPETHON CUCTEME CIIEKEHHMS 3a 4acTOTOH (cM. puc.l)
B nanHo# paboTe HEMMHEHHBIN PEXUM CIEIAINIEH CHCTEMBI paIn0aBTOMATHKH UCCIIEAyeTCsS Ha
npuMepe CTpyKTypHoi Monenu auckpetoit CCY (cM. puc.2)
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DHIIETP
0 nopsazaka
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3amepxka
Ha TakKT

Pucynok 2. CTpykTypHas cxema HelMHelHo# nuckpetHoi CCYH

CCY ucnonb3yroTcs B HaBUTaIlmoHHOM arnmapatype norpedureneit cuctem ['JIOHACC u GPS,
a TaK)Ke B PaJIMOJIOKAIIMU U B THIPOAKYCTUKE (B TOM YHCIIE, B MEAUIIUMHCKUX TPUOOpax
IH/IaFHOCTI/IKI/I) JJIs1 OLICHKH I[OHJICpOBCKOfI Y9acCTOThI, I10 KOTOpOfI, B 4aCTHOCTH, OICHUBACTCA

BCKTOP CKOPOCTH.

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

JOMAaIIHEH MOATOTOBKE IOJIOCKHI

OLOCHUBAKOTCA aHAJIMTUYCCKHU, a4 B IIPOLCCCC BLINTOJIHCHUA

pa6OTI)I — C IOMOIIIbIO UMHUTALMOHHOI'O MOJCIMPOBAHUS.

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

3HA4YECHUI KPYTU3HBI PETYIHPOB

OYHOM XapaKTEPUCTUKU MYTEM IpauyecKoro perieHus

HeJMHeHHoro tuddepeHanbHoro ypaBHeHus. OLeHUTb MOJIOChI 3axXBaTa U yJepKaHus
2. IToctpouTts 3aBUcUMOCTS {2({2.) — pacCTpOHKN OT OTKIOHEHHUS {2, AJs IBYX

3HA4YECHUI KPYTU3HBI PETYINPOB

OYHOM XapaKTEPUCTUKU IIyTEM UMHUTAILUOHHOTO

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

yIepKaHUs

3. ConocTaBuTh PE3YIbTAThI U CACIATh BHIBOJBI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: o0pabaTbIBaTh u
MMpeaACTaBIATH JaHHBbIC 110
pe3yibTaTaM 3KCIePUMEHTAIbHOTO
HCCIIEIOBAaHUS CHCTEM
ABTOMATHUYECKOTO YIIPABJICHUS

1.B uem 3akimroyaeTcs METOAMKA ONpPeAeTIeHHs 0JI0C
3axBaTa M yAEp)KaHUS IyTEM PEUICHUs HETMHEHHOTO
Qg QepeHInanbHOro ypaBHeHH?

2.B 4em 3akirtoyaeTcsi METOIMKA SKCIIEPUMEHTAIBHOTO
OTIpeJIeNIeHus TOJIOC 3aXBaTa U yJepKaHus?

YMeTh: IMPOBOAWUTE HCCICAOBAHUA
XapaKTCPHUCTHUK CHUCTEM
ABTOMATHYCCKOI'O YIIPABJICHUA

1.ITosicauTe npuHIUI pabOTHl YACTOTHOTO
JTMCKPUMHUHATOPA, UCIIOIB3yEMOro B paboTte

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3Hanus.; OueHkKa "oTIMYHO" BBICTABISETCS €CIIN 3aJJaH1e
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS PEIICHUS 3a/1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHue PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-4. JIaboparopnasi padora Ned4 «HesmHeiiHasi [uCKpeTHAsI CUCTeMA CJIesKeHUs 3a
hazoii»

®opMmbl peanu3anmu: 3alinTa 3a1aHusL

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJIbHOrO Meponpusitusi: JlaboparopHoe 3afaHue 3aKIrO4aeTCs
B cieaytonieM: 1. BBINOMHUTH OMAIIHIOW IOJATOTOBKY, B KOTOPOHl TpeOyeTcs BBIIOJHUTH U
3aHECTH B OTYET CJEIyIollee: IPOUYUTANTE MOITHOCTBIO TEKCT 3TOrO0 ONUCAHUS M JIEKLUH,
HOCBALICHHBIX JUCKPETHBIM CHCTEMaM; 3apUCydTe (DYHKIHMOHAJIBHYIO U CTPYKTYPHYIO CXEMBI
CCO, xotopsle Bam Hano peanu3oBaTh BO BpeMsl BBINOJIHEHMs J1a00paToOpHOil paboThl; HaiinuTe
nepeAaTouHyo (GyHKIUIO OT (a3bl BXOJHOTO CUTHala JO OIIMOKM MO (a3e U ¢ MOMOILBIO Hee
OTIPE/ICIIUTE YCJIOBUS yCTOHYMBOCTH cucTeMbl [l, c. 253]; mocTpoiite 00nacTh 3HAYCHUUN
apaMeTPOB CHCTEMBI, IIPH KOTOPBIX CUCTEMa YCTOHYMBA; JUISl JAHHOTO pacueTa MOXHO CUMTaTh
($a30BbIl JAUCKPUMUHATOP JMHEMHBIM IPU MallbIX OHIMOKax cjexeHus mo ¢dase; mocTpouTe
Ka4eCTBEHHO I'paMKU 3aBUCUMOCTH OIIMOKHU CIICKEHUS CHUCTEMbl OT BPEMEHHM [UI JBYX THUIIOB
BXOJIHBIX BO3/IEUCTBUI: MOCTOSTHHOTO M JIMHEHHOIrO B OTCYTCTBUU IlIyMa MPHEMHMKA; NPOBEINUTE
COIIOCTABJICHHUE COOTBETCTBYIOIIMX TI'paUKOB; cJlieNaifTe BBIBOABI;, IMOCTPONTE KAaueCTBEHHO
rpaUKy 3aBUCHUMOCTH OIIMOKM CIIEKEHHS CHUCTEMBbl OT BPEMEHHU IpPHU Pa3IUYHbIX 3HAYEHMSIX
OTHOIIEHHWs] CHUTHAJI /IIyM TpH HAJIUMYUU IIyMa T[PUEMHHKA; TPOBEIUTE COINOCTABICHUE
COOTBETCTBYIOIINX T'PaUKOB; CHeIaiiTe BBIBOJBI; pacCuMTaiTe OMMOKH ClekeHus 3a (a3oil B
YCTaHOBUBIIEMCS PEKUME JUIsl ABYX THUIIOB BXOJHBIX BO3JECHCTBHI: IOCTOSIHHOTO W JINHEHHOTO B
OTCYTCTBHHM IlIymMa npueMHuka 2. OQopMuTh oT4eT 0 mpojenraHHoi padore 3. Ilpoiitu onpoc mno
0TYeTy 0 npojenaHHoi padbote 4. [IpoiTi onpoc Mo KOHTPOIBHBIM BOIPOCAM IpenoiaBaTess

Kparkoe cogepxxanue 3agaHus:
Llenpb nabopatopHON pabOTHI 3aKIII0YAETCS B U3YUEHHUHU MPOLIECCOB B HEIMHEHHOM cucteme
($a30BOi1 aBTONOICTPONKH C pa3InYHBIMU (Pa30BBIMH TUCKPUMUHATOPAMHU, UCIIOJIB3YEMBIMU B
HaBUranuonHo# annaparype notpedureneit [ JIOHACC/GPS u B apyrux paguoTeXHUUYECKUX
CUCTEMaXx, B TOM YHCJIE, B MEAUIIUHCKUX TUAarHOCTHYECKHUX Iprbopax
B naGoparopHoii paboTe u3yyaroTcst BONPOCHI, CBS3aHHBIE C IPUHIIUIIOM PaOOThI JUCKPETHON
HEJTMHEHHOM cucTembl ciexkeHus 3a pazoit (CCD) pannocurnana ¢ moayisaueit ®M-2 (anri.
BPSK(1)), ¢ HaGmoieHHeM U HCCIeIOBaHUEM MPOLIECCOB, MPOUCXOAIINX B JAHHOW CUCTEME
3amaun paboTHI:

1. 1) M3yunTb TEOPETMYECKME BONPOChI, CBA3AHHbIE C MAaTEMATUHYECKMM ONUCAHUEM JUCKPETHbIX

He/IMHEHbIX CUCTEM CeXeHMA 3a pa3ol CMrHana;

2) U3y4HUTh IPUMEHEHHE CUCTEM CIEKEeHUS 3a (Pa30ii, pabOTAIIUX IO MOy TUPOBAHHOMY
curnairy ®M-2;
3) U3y4uTh OCOOCHHOCTH pa0bOThI CUCTEMBI CIIEKEHUs 3a (pa3oi CUTrHama;
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4) NOHATH, KaK paboTAIOT PA3IMYHbIC TUIHI HETMHEWHBIX (pa30BbIX JUCKPUMHHATOPOB B
clefsIei cucteMe, UCIob3ys JUIsl 3TOr0 UX AUCKPUMHHALMOHHBIE XapaKTEPUCTUKH;

5) npoaHaM3UpOBaTh BO3AEUCTBUE JETEPMUHUPOBAHHBIX IPOLIECCOB HA IUCKPETHYIO
HEJIMHEHHYIO CUCTEMY CIIe)KEHUS 3a (a3ou;

6) MpoaHaIN3UPOBATH BOSHUKHOBEHHE OIIMOOK CIICKEHHUS B CUCTEME CIEKEHHS 3a (hazoii

B nannoit nabopaTtopHoii paboTe paccMaTpuBaeTCs MOTHOCTBHIO IUCKPETHAS CIeAsIIast
cuctema 3a (pa3oii curtasna, B KOTOpOH AUCKPETU3ALMS BXOIHOTO Mpoliecca MPOUCXOIUT 10
CPA, a Bce nponeccol B CPA — nuckperHbie

Ha puc. 1 npuBenena cTpykTypHasi cXeMa HeJIMHEHHOW JTUCKPETHOM CUCTEMbI CIICHKEHHUS 3a
dazoit. /[lanHas cxema oTpakaeT yImpou¢HHOEe MaTeMaTHIECKOe ONUcaHue (PYHKIIMOHAIBHBIX
y3JI0B, KOTOPBIE BXOJAT B (DYHKIIMOHAILHYIO CXEMY U HY>KHA JIJISl aHAIMTUYECKOTo pacuéra
IIPOLIECCOB.

£,(k)

Pucynok 1. CtpykTypHas cxema HelnMHeWHOH nuckperHoi CCYH

B nannoit nabopaTopHoii paboTe paccMaTpuBaeTCs MOTHOCTHIO IUCKPETHAS CIIEAsIIast
cucrema 3a (pa3oit curnana, B KOTOpOH IMCKpETU3alsl BXOJIHOTO Ipoliecca MPOUCXOAUT 10
CPA, a Bce nponeccol B CPA — nuckperHbie

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

1. U3ydenue paboTsl (a30BOTO AUCKPUMHUHATOPA

PaccmarpuBaem pexxum padotsl Nel: JIX (moctpoenue X DJI)

JIucKprUMHHAIIMOHHAS XapaKTePUCTUKA — 3TO 3aBUCIMOCTh MAaTEMAaTUYECKOTO OXKUTAHUS
BBIXOHOT'O TIporiecca (pazoBoro JUCKPUMHHATOPA OT paccTporku (a3l Ag. st mocTpoeHus
ATON XapaKTePUCTUKH CHCTEMa CIIekKEeHHs 3a (a30il pa3MbIKaeTcs, U Ha BXOJ IUCKPUMUHATOPA
MO/IA€TCsl CUTHAJI C JIMHEWHO HapacTaroien (ha3oit

KonnuecTBo 0TCUETOB MOJEIUPOBAHUS ISl TAHHOTO PEKUMa PabOTHI JOCTATOYHO 33]aTh
paBubiM 1000

B kauectBe BapuanToB @/ HCHOMB3YIOTCS MATH TUIIOB JUCKPUMHUHATOPOB:

@[ Nel: up, = —th(l,)0Qp;

DT Ne2: uy, = —sign(l,)Qyp;

DOIIN3: upy, = —1,0p;

OJ1 Ned: uy, = — Q”/,p ;

OJT Ne5: uy, = —Arctg(Qp/I )
p

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

Owniea & Hauane, 0

P,

Ownbxa 8 cepeanne, [}
const 2
alpha 20

woo
&8
T
£/ beta 20
)
E // gamma 20
: .
410 S / x
: 7 Thn AX 1 -
E] / L D838 BXOAHOG CHTHANA, DA
et 47

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

rpaa

o hase,

Owmbra n
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Pucynox 2. Uatepdeiic Mmoaenu cuctemsl ciexeHus 3a Gpa3oit curaana

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

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

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

1.2. ITocTpouTh HOPMHUPOBAHHBIE TUCKPUMUHAIIMOHHBIC XapakTepuctuku (HX) Bcex msaTu
tunoB O/ npu BHIKIIIOYEHHOM BHYTPEHHEM IITyME MPUEMHHUKA B PE3yJIbTaTe JICJICHUS Ha
HOPMUPYIOLIUNA MHOXKHUTEID C LEJbIO MOJYyYEHNU €AMHUYHON KPYTHU3HBI TUCKPUMHUHAITMOHHON
XapaKTEPUCTUKU MPU MAKCHUMaJIbHOM YPOBHE HaBUTAILIMOHHOTO cUrHana. [[anHbie
HOPMUPYIOLIME MHOXKHUTENIN TOCYUTAHbl U aBTOMAaTUYECKHU 3a/1aHbI B IIPOrpamme
nabopaTopHOM PabOTHI

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

1.3. UccnenoBath, Kak BIUsET U3MEHEHHE (YBETMUEHUE U YMEHbILIEHUE) 3HAUEHU OTHOIIEHUS
CUTHAJI/IIIYM Ha (JOpPMY BBIXOJHOTO HAMPSKEHUS I KaXK0ro Tumna ¢pa3oBoro
JTUCKpUMHHATOpPA. J{J1s1 7TOro He00X0IMMO BKIIFOUUTHh BHYTPEHHUN [ITyM NMPUEMHHKA U,
M3MEHSSI 3HAUEHUS! OTHOILICHUS CUTHAJ/IIYM, 3a()UKCUPOBATh MIPOLIECCH HA BBIX0/1€ (ha30BOTO
JTUCKpUMHHATOPA

3aHecTu HarmsaHbIe TPadUKU B OTUET

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

— IMOCTOSIHHOE (CTYyIEHYaToe);

— JIMHEHHOE;

— KBaJpaTUYHOE;

— KyOuueckoe

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

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

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

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

Tabmuua 1. Bei6op tTuna ®J1

Howmep 6puragsr | Tun ©/]

1 Nel: uy, = —th(l,)Q,

2 Ne2: uy, = —sign(ly)Q,y

3 Ne3: uy, = —1,Qp

4 Ne5: up, = —Arctg(Qp/I )
2

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

Tabmuua 2. YcTaHOBUBIIHNECS 3HAYEHUS OIIHUOOK CIIEKEHUS

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

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

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

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

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

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

PaccmarpuBaem pexum pabotel Nel: crnexxenue 3a ¢as3oit curHana

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

3.1. IlocTpouTs peanu3aiiu ommOoK CiaeKeHus 3a (a30i CUrHaja ¢ UCTIOIb30BAHHEM
($a30BOro AUCKPUMHUHATOPA IO HOMEPY OpHUTraibl, OMMCAHHOTO PaHee, BKIIOYHB
IpeIBApUTENLHO IIYM U 33J1aB CJIEAYIOIINEe 3HauYeHus oTHomeHus curnain/mym (OCHI): 10, 25,
27,30, 33, 35, 40 u 45 nbl'u. 3aHecTy B OTUYET pean3aliy OMIMOOK CICKEHHS TS IBYX
sgauenuit OCIL: 35 u 45 nbl'n

3.2. PaccunTarh C MOMOIIBIO MOJIENHN TOYHOCTh CeKeHHs 3a (ha3oil curnana (CpeaHui KBaapaT
ommOku (CKOmr) cnexxenns 3a (ha3oi paguocuriaia mpyu HATHIUU TTOCTOSTHHON
COCTaBJIAIOLIECH OIMMOKH, UCIIOIB3Ys pealn3alni, IOCTPOEeHHBIE B 11.3.1, U KaXKA0T0 ciaydvas.
3nauenuss CKOmr Bbipazuts B [rpaja]. CBecTu noiydeHHbIE JaHHbBIE B TAOIHILY

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

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YMeTh: IMPOBOAWUTE HCCICAOBAHUA
XapaKTCPHUCTUK CHUCTEM
ABTOMATHYECCKOI'O YIIPAaBJICHUA

1.1300pa3uth GYHKIIMOHATIBHYIO U CTPYKTYPHYIO CXEMBbI
JMCKPETHON HEJTMHEHHON CHCTEMBI CIIeXKEeHus 3a (a3oi,
UCIOJIb3YeMOM B TaHHOU padoTe, U MOSCHUTh, KaK 3TH
CXEMBI COOTHOCSITCSI APYT C Ipyrom?
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2.Kak 3aBucHT ommoOKa ciexxeHus 3a (a3oi oT Tuna
BXOJHOTO BO3AEHCTBUA?

3.Uemy paBHBI OIMOKH CIICIKEHHUS 3a (a3oi B
YCTaHOBUBLIEMCS pEXKUME IIPU BO3ACHCTBUU HA CUCTEMY
BXOJIHOTO BO3/IEUCTBUS B BUJIE: TOCTOSIHHON (DYHKIIUU
(«ckaukay), TMHEHHON, KBAPATUYHON M KyOUYeCKOU
byHKIAR?

4.Kakyio HHPOPMALIUIO MOXKHO HOJIYYUTh, OTCIEKHUBAS
4acToTy U a3y NPUHUMAEMOTr0 CUTHAIa B CUCTEMax
94acTOTHOM U (pa30BOI aBTOMOACTPONHKHU?

VYMern: MIPUMEHSITh METO/JIBI
aHaJiM3a W CHHTE3a JIMHEHHBIX U
HEJIMHEMHBIX, HENPEPBIBHBIX U
I[I/ICerTHBIX CUCTEM
paanoaBTOMAaTHKHU

1.IlosicHuTe pa3HUIly MEKly CUCTEMaMHu YaCTOTHOM U
(hazoBoit aBTOMOACTPOUKH. JIJIs1 4ETO ATU CHCTEMBI
HCTIOJIb3YIOTCS?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJTHOM 00bEME HIIU BBITTOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "Xopouo" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHUE /ISl PEIICHUS 3a/1a4

Ouyenxa: 3

Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E TPEUMYILLECTBEHHO BBITIOJIHEHO

Ouyenka: 2

Onucanue xapakmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISAETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

KM-5. 3amuTa pacyeTHOro 3a/iaHus

®opmbl peaju3anum: 3anIUTa 3a1aHUs

Tun koHTpoILHOrO MeponpusiTus: PacueTHo-rpadpuueckas padbora

Bec koHTpOoIbHOrO Meponpusitusi B BPC: 40

IIpouenypa npoBeaeHusi KOHTPOJIbHOr0 Meponpusitusi: 1. CTyneHTaMm He0OXOIUMO BBITIOJIHUTH
pacuetHoe 3amanue Nel mo teme "Ananu3 HenpepslBHOM cuctembl PA (cucrembr @AIL, YAII,
BPEMEHHOI'0 WJIM YTJIOBOrO compoBoAeHHs) 2. CTydeHTaM HeOOXOIHMMO BBIMOJIHUTH PacyeTHOE
3ananue Ne2 mo teme "AHanu3 0000meHHON quckpeTHol cuctembl PA" 3. CocTaBUTh U 3alIUTUTH

JABC 4aCTH PAaCUCTHOI'O 3alaHUsA

KpaTkoe cogep:kanune 3a1aHus:

B pamkax pacuetHo-rpadudeckoro 3ananust Nol BBIMOTHSAETCS aHAN3 HEPEPHIBHOW CHCTEMBI
PA (cuctemsr ®AII, YAII, BpeMEHHOTO WJIM YTIIOBOT'O COIPOBOXKICHUS)

3aaHue BBINOJIHAETCS NHANBHUIYAIBHO 10 BApUAaHTaM

PacuérHoe 3aaHne HallpaBJIEHO HA 3aKPEIJIEHUE YMEHMS aHaJIN3a HENPEPBIBHOM cUCTEMbI PA
(cucrembr ®AIL, YAII, BpeMEHHOT0 WM YIIIOBOTO COITPOBOXKIECHNS)

Heo6xoanMo HayunThCs pacCUUTHIBATH 3HAUEHUE OMIMOKHU CIEKEHHUS B YCTaHOBHBILIEMCSI
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10.

11.

pPEXUME B CIIydae IETEPMUHUPOBAHHOTO BO3ICHCTBHUS, €CIIM BO3/ICHCTBUE SBJISETCS CIIyYalHOU
byHKIIME BpeMeHH, TUCIIEPCUIO OIIMOKH CIEKEHUS B YCTAHOBUBLIEMCS pEXKHUME, a TaKXKe
JUCTICPCHUIO OIIUOKHU CIIC)KEHUSI, BRI3BAHHYIO JICHCTBUEM HA BBIXOJIE TUCKPUMHUHATOPA OEI0r0
nryma

Yactes 1

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

YbeauTecb B TOM, YTO paccMaTpMBaemas CMCTEMA NPU UCNOIb30BaHMU GUABTPA, ONepaToOPHbIN
K03dPUUMEHT Nnepesayn KOToporo NpuBeaEH B rpade 2, yctonumea

Monaras, 4To NapameTpbl CUCTEMbI YA0BNETBOPAIOT COOTHOLIEHUIO, NpUBEAEHHOMY B rpade 3,
NoJly4nTe BbiparkeHWe s U3MeHeHUA OWKBKM cnexeHuna X(t) npy Bo3gencTBmMmM “ckadka” U HyneBbIx
HayvasIbHbIX YCIOBUAX

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

YKaxuTe, Kak MEHAETCA XapaKTep NepexoAHOro NpoLecca, ec/iv COOTHOLWEHME, yKasaHHoe B rpade 3,
He BbINO/IHAETCA

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

Onpegenute, Nonb3yack rpadoit 5 Tabnupl, ABAAETCA N BO3AENCTBUE B BalLEM 3a4aHUM CyYaUHOM
UM AeTEPMUHNPOBAHHOM PYHKLMEN BpemMeHU. B cnyyae geTepmMMHMPOBAHHOMO BO34ENCTBUA
HaNAUTE 3HAYEHME OLINOKN CeXKeHus

B YCTAaHOBUBLLUEMCS PEXKUME, NMPUSAB, YTO ONUCHIBAETCA BblpaxKeHnem, NpuseaéHHbIM B rpade 6. Ecam
BO3/ENCTBME ABNAETCA C/y4alMHON PYHKUMEN BPEMEHM, HANAMUTE AUCMEPCUIO OLIMOKM CNEXKEHMUSA B
YCTQHOBMBLLEMCA PEXKMME, Noaras, YTo CneKkTpasabHas NIOTHOCTb BO3LAENCTBMA ONUCbIBAETCA
BblpakeHueM, NpuseaEHHbIM B rpade 7

HalianTte B yCTAaHOBUBLLEMCA PEXMME ANCMEPCULIO OLLUMBKK CAeXeHMA, BbI3BAHHYO AeACTBUEM Ha

BbIXOAE AMCKPUMMHATOpPa 6e/10ro WymMa Co CNeKTPasibHOW NIOTHOCTbIO ngz (0)

Mcnonb3ya pesybTaTbl, NOJyYeHHbIe MPY BbINOJHEHUN NYHKTOB 7 U 8 3a4aHWA, onNpeaenuTe cpegHuit
KBaZpaT OLIMOKM CNEXEHUA B YCTAHOBUBLLEMCA PEXMME C YYETOM AeicTBUA npoueccos A(t) u &(t).
MpoBeauTe ONTUMM3ALMIO MAPAaMETPOB GUIbTPA, YKa3aHHbIX B rpade 8 Tabvubl, MO KpUTEPUIO
NoJlydeHMA MUHUMYMA CPeAHEero Keaaparta oWmnbKK. MoACHUTE, MOMKHO 1N OCTa/IbHblE NAapameTpbl
duNbTPa (eCAN OHUM eCTb) ONTUMU3UPOBATL MO ITOMY KPUTEPUIO. YUTUTE NPU STOM BAUAHUE YKa3aHHbIX
NapameTpoB Ha APYr1e XapaKTePUCTUKM CUCTEMbI: OIUTEIbHOCT NEPEXOLHOrO NPOLLECCa, BEIMYMHY
OLUMBKK CNEXKEeHUA B NEPEXOLHOM pPeXMMeE

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

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

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

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

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

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

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

s |e |6 145,kT -2

B pamkax pacuetHo-Tpadudeckoro 3amanust No2 BBIMOTHSIETCS aHAU3 TUCKPETHBIX CHCTEM
panuoaBToMaTuku. [ BeinosHeHus: PI'P BeInmosHSI0TCS IpeABapUTEbHBIE PACUEThI

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

PacuérHoe 3aaHue HAMIPaBJICHO HA 3aKPEIUICHUE YMEHUS aHAIIN3a TUCKPETHBIX CHCTEM
pazroaBTOMATUKH Ha IpUMEpe aHaau3a 0000IMEHHON TUCKPETHON CUCTEMBI
paaroaBTOMaTUKH. [Ipy 3TOM ISl POCTOTHI MOJIATAETCsI, YTO BXOAHBIC BO3IACHCTBHSI,
JTMCKpUMHHAIIMOHHAS XapakTepuctuka ([1X) u ko3 dunment ycrmienus GuiabTpa
0e3pa3MepHBI; pa3MEepPHBIC BEJIMYUHEI - TOJBKO TIOCTOSTHHAS BPEMEHH U MIEPUO/T JUCKPETU3AINN
Pacuérnoe 3aganme (yactb I1). AHAJIU3 TUCKPETHBIX CUCTEM PAaAM0ABTOMATHKY
Pacu€rHoe 3a1aHve HAaITPaBJICHO HA 3aKPEIICHUE HABBIKOB aHAIIM3a TUCKPETHBIX CUCTEM
pazroaBTOMATUKH Ha IPUMEpE aHaau3a 0000IMEHHON TUCKPETHON CUCTEMBI
pangroaBTOMaTUKH. [Ipy 3TOM ISl POCTOTHI MOJIATAETCsI, YTO BXOAHBIC BO3ACHCTBHSI,
JTUCKpUMHHAIIMOHHAS XapakTepuctuka ([1X) u koaddunment ycunenus GpuabTpa
0e3pa3MepHBI; pa3MEepPHBI TOJILKO TOCTOSTHHAS BPEMEHHU U TIEpUOJ JUCKpeTn3anuu. Ha pucynke
1 mpencraBieHa CTPYKTYpHas cxema 0000IIEHHON TUCKPETHOM CUCTEMBI PaInOaBTOMATHKHU, B
COCTaB KOTOPOM BXOJST: CTATUCTUYECKUIN SKBUBAJIICHT JucKpuMuHaTopa (tum X
OTpeieNiieTCss HOMEPOM BapHaHTa (HOMEPOM CTYACHTA B CHHCKE TPYIIIBI), CM. IPHIIOKEHHE) U
JTUCKPETHBIN CTIKUBAOIINN GUIBTP (THIT (GUIBTPA OMPEACIAETCS HOMEPOM BapHaHTa, CM.
npuiokenue). Pemenne 3a1anus ciaenyer Mpou3BOIUTh Ha KOMITbIOTEpE, B OJJTHOM U3
MaTeMaTHYeCKuX MmakeTos, Hanpumep, B MathCAD win Matlab; odopmiienne pemenus
(BriTrO4ast Habop dopMyn) creAyeT MPOU3BOAUTh HA KOMIIBIOTEPE, B OJTHOM U3 TEKCTOBBIX
penakTopos, Harpumep, B MS Word u coxpansaTs B popmate *.doc (ecim coxpaHsaTh B
dopmate *.docx, BOZMOXKHBI UCKaXEeHHs (OPMYJI IMPHU MOIBITKE OTKPHITUA (Daiiyia B TEKCTOBOM
peAaKTOpe Ha KOMITBIOTEPE MPEIOIaBaTEIsl, YTO MPUBEAET K HEHYKHBIM 33]JICPKKaM B
npoBepke) win B popmare *.pdf. Pemenue 3amanust mpeaocTaBiseTcs MPENo1aBaTelio B
yI0OHOM JJIsi HETO BUJIE: B AJIEKTPOHHOM WM Ha Oymare. B mocnennem ciryuae ciemyer
MOHUMATh, YTO, TaK KaK 4YaCTO BOSHUKAET HEOOXOAUMOCTbH B3IJIIHYTh Ha XOJ] PELICHHS U
CKOPPEKTHUPOBATH €0, paCYETHRIN «MaTeMaTHICCKHID» Qailil U (aiil TEKCTOBBIA JTOJIKHBI OBITh
MOJITOTOBJICHBI M MPEAOCTABISIEMBI 110 3aMPOCY MPEIoiaBaTess

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

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

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

780

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

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

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

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

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

F() Y —=K(z)

PucyHok 1. CTpykTypHan cxema oB0BUIEHHOI AMCKPETHOM CHCTEMBI PaMOBBTOMATHKM

Tabmuia 2

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

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

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

VYmers: IIPUMEHATH METO/IbI 1.ITosicHuTe MpUHLUI pabOTHI CUCTEMBI CIIEKEHUS 3a
aHaJIu3a M CHHTE3a JIMHEHHBIX U 3a/IepKKON palMOCUrHaIA

HEJIIMHEWHBIX, HENPEPBIBHBIX U 2.IlosicHuTEe NPUHLKIT PAaOOThI CUCTEMBI CIICKEHHUS 32
JTUCKPETHBIX CUCTEM (azoii paguocurHana

pazioaBTOMAaTUKH

Onucanne MKAJbI OIICHUBAHUS:

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

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

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIN 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJTHEHO
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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 JMHeHas HenpepbiBHas GunbTpanus (¢puistp Kanmana-berocn)
3.006mue noHsATHs 00 ONTUMANIbHBIX CUCTEMax (GUIbTPALMHU PAaJ0aBTOMATHKH U METO/IAaX UX
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 paiMOaBTOMAaTHKH, 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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