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1. KOMHeTeHIII/II/I H HWHIUKATOPbBI HUX [JdOCTH)KCHHUS, MNMpOBEepACMbIC¢ JTaHHLIMH
OLCHOYHBIMU MaTepUaiaMu

Lenbto OCBOEHMSI JUCHIUIUIMHEI SBIsIETCS (POPMHUPOBAHKE CIIEAYIOMIUX KOMIIETSHIUI:

OIIK-7 CnocoGen pa3pabaTsiBaTh U MIPUMEHSITh MaTEMAaTHUYECKUE MOJIEIH MPOIIECCOB U
00BEKTOB MPHU PEIICHUU 33724 aHAlIM3a U CHHTE3a paclpeAelieHHbIX HH(POPMAIIMOHHBIX CHCTEM
Y CUCTEM TOJICPKKU MIPUHATHS PEIICHUI

[IK-1 CnocobeH aHanM3upOBaTh PE3yNbTAThl TEOPETHUECKUX U IKCIEPUMEHTAIBHBIX
YCCJICIOBAaHHH, JaBaTh PEKOMEHIAIMH 110 COBEPIICHCTBOBAHHIO YCTPOWUCTB M CHCTEM, FOTOBUTH
HayyHble MNyOnukamuu W (WIKM) 3asBKU Ha PETUCTPALMIO PEe3yJbTaTOB HHTEJUIEKTYyalbHON
JESATEIILHOCTH.

Pesynbraramu 0CBOEHUS AMCHUIUIMHBI ABJSIOTCS CIAEAYIOIMINE UHIUKATOPBI JOCTHKEHHS
KOMIIETEHLIUM:

HOIIK 7.3 [IpuMeHsieT MaTeMaTHYECKHUE MOJCIIH MPOIIECCOB U OOBEKTOB MPHU PEIICHUHN
3a1ad aHalu3a M CHUHTE3a PacIlpelesIeHHBIX WH(POPMAIIMOHHBIX CHUCTEM M CHUCTEM MOACPIKKH
MIPUHATHUS PEIICHUN

UIIK 1.1 Pa3paGaTbiBacT BapuaHTBl CTPYKTYPHBIX CXE€M HCCIIEAYEMBIX YCTPOWMCTB WU
CUCTEM, OCYUIECTBJIIET BEIOOP ONTHUMANIbHON CTPYKTYPHOM CXEMBbI

2. OIIeHO‘lHLIe MaTepHuaJbl TEKYIIEro KOHTPOJIA U KPUTEPHH OLICHUBAHUSA

Texkymuii KOHTpPOJNIF 1O JUCHUIUIMHE TPOBOJUTCS ITyTEM KOHTPOJIS MOCEIaeMOCTH,
KOHTPOJISI BBINIOJHEHUS TECTOB, BBINOJHEHHMS MNPAKTUYECKMX paboT M OTYETOB IO HUM, U
¢bukcupyercs B popMe KOHTPOJIBHOU TOYKH HE MEHEE OJTHOTO pa3a B CEMECTD.

2.1. IIpumepsl TECTOBBIX 3aJaHUH

Tect Ne 1.

1. [l Kakoi 1esiv Mpy ONMCAaHUU TUHAMUYECKUX CUCTEM BBOJST oniepaTop p?

- Jlnst 3amens! oneparun nudepeHupoBaHus U YIIPOUICHHS BBIYUCICHUH.

- JInst u36aBreHus OT TPAHCIICHICHTHBIX YUCEIL.

2. [laiiTe onpeneneHue nepe1aTouHon pyHKIUN.

3. Ilo kakoil cucreme (pa3oMKHYTOW WM 3aMKHYTOH) kputepuil HalikBucTta mosBossieT
CYIIUTh 00 YCTONYMBOCTH 3aMKHYTOM CHUCTEMBI, KaKOW THUI OOpaTHOI CBSI3U MCHONB3YETCS MpU
3aMbIKaHUU CUCTEMBI?

- PazomknyTtoit. OTpurnarenbHas oOpaTHasi CBA3b.

- PazomknyToii. [TonoxurensHas oOpaTHas CBSI3b.

- 3amkHyTOM. OTpHUIIaTENbHAS 0OOpaTHAs CBS3b.

- 3amkHyTOU. [lonmoxxurtenbHas obpaTHast CBSI3b.

4. Ha3oBuTe ABE OCHOBHBIE 33JJa4H CUCTEMbI aBTOMaTHYECKOTO PETYJIUPOBAHUS

- AHanmu3 U CUHTE3

- Crabunu3zanus ¥ IporpaMMHOE yrpaBieHHe

- YCTOMUMBOCTH M HAOII01a€MOCTh

5. Kakue cuctembl aBTOMaTHUECKOTO PErYJIMPOBAaHUS HAa3bIBAIOTCS aCTATUYECKUMU?

- MakcumanbHbI€ 110 ObICTPOICHCTBUIO

- CBoAfIIME CTATUYECKYIO OUIMOKY K HYJIIO

- Penelinoro tuna

- 'eocranmonapHsle

2.2. Ilpumepsl 3aJaHUI K IPAKTHYECKOMY 3aHSATHIO.

HpaKTqucxoe 3amanue: HeueTkas oruka u HpI/I6J'II/I)KeHHBIe BBIBOJbI.



Heo6xo0a1Mo mocTpouTh yrnpaBiIeHYECKYI0 CHCTEMY Ha OCHOBE alllapaTa TEeOPHUH HEUETKOM
joruku. J{ms peann3anui MOKHO BOCTIOJIB30BATHCS MPHIIATaeMbIM IIA0JIOHOM C MPUBJIICUYEHUEM
oubmmorekn scikit-fuzzy (Google colab) wnmm ApyruMu  JOCTYNHBIMH — CPEJICTBaMH,
peaTu3yOLMMH annapaT TEOPUH HEYETKOM JIOTHKH.

3ananue Ha palboTy:

1. BeiOpats npeaMeTHy0 001aCTh.

2. llpuaymaTh 1 omucaTh 3aady 1Mo MPHHATHIO PEIICHUS (YIUTHIBAsE CBOW BapHUaHT).

3. IlocTpouTh aBTOMaTH3MPOBAHHYIO CUCTEMY IPUHATHS PELICHHs Ha OCHOBE amrmapara
TEOPHH HEUETKOM JIOTHKH.

4. PaccMoTpeTh TpH MpuMepa paboThl TOCTPOSHHON CHCTEMBI.

5. CocTaBUTh OTYET MO TPOJETAHHOW PabOTE € MOSCHEHUSMH IO KAXKIOMY pasaeiy
3aJaHUA.

2.3 Meroanyeckne MAaTepHaJbl VI OLEHKH TeKYILIero KOHTPOJISA yCIeBAeMOCTH IO
AUCHUILINHE (KOHTPOJIBHBIX 32/IaHNM)

2.3.1. Tecm.

TecroBble 3ajaHNs IPETyCMAaTPUBAIOT 3aKPEIUIEHUE TEOPETUUECKUX 3HAHUM, OJTy4YeHHBIX
CTYACHTOM BO BpeMs 3aHATHH MO AaHHOW AucuuIuinHe. VX Ha3HayeHue — yriayOuTh 3HAHUA
CTYACHTOB IO OT/ICIBHBIM BOIIPOCAM, CHCTEMaTH3HPOBATH MOJTyYEeHHBIC 3HAHUS, BBISBUTH YMEHHE
MIPOBEPATH CBOM 3HAHUS B pabOTe ¢ KOHKPETHHIMH MaTepuasiaMu. [Ipu MmoAroToBKe K penIeHUIo
TECTOBBIX 3a/laHUI PEKOMEHAYETCs NOBTOPUTh MAaTE€PUaIIbI 110 IPOWJIEHHBIM TEMaM.

BoinonHenue TECTOBOro 3aJaHusl CTYJEHTOM IIPOBOJAUTCS B CUCTEME «DJIEKTPOHHBIH
yauBepcurer — iDOy». TecroBoe 3amaHue MoOXeT conxepxkarb B cebe oT 5 g0 10 Bompocos ¢
MepeYHeM Il BBIOOpa OTBETa, JIMOO C OTKPBITHIM OTBeTOM. [IJisi OoTBeTa Ha Ka)Ibli BOMPOC
TECTOBOTO 33aJJaHUs OTBOAUTCS HE Oosiee 2 MUHYT.

Kpurepuu orieHuBaHus TECTOBOTO 3a/1aHusl (110 NMATHOAIUIBHOMN IIKaJIe):

Ouenka XapakTepucTUKa OTBETA
«OTnr4HO» ot 81 %
«Xopomo» 56 -80 %

«Y IOBIIETBOPUTEIHHO» 31-55%
«HeynoBiaeTBOPUTEIBLHOY» 0-30%

2.3.2. llpakmuueckas paboma.

OreHKa BBIMOTHEHUS MPAKTUYECKONW PabOTHI CTYJACHTOM MPOU3BOAMTCS B BHUJE 3AIIUTHI
BBITIOJTHEHHOW paboThI, IPH YCTHOM ONpPOCE MpEnoaaBaTeisi ¥ MpoBepKe UM oTueTa. Bo Bpems
YCTHOTO ONpoca IMpenoaaBaTelb 33a1aeT CTYACHTY YTOUHSIOIIME BOMPOCHl O XOJ€ BBINOJHEHUS
nabopaTopHOH pabOTHI.

Kpurepuu orieHuBaHMs MPAaKTHYECKON paboThl (110 MATHOATIFHOM IIKAJIE):

Ouenka XapakTepucTuKa OTBETa

Pa6oTa BBIINNOJIHCHA IIOJIHOCTBIO. CTy,HeHT BIaaccCT
TCOPCTUICCKUM MAaTCpHajioM, crocobeH JC€TaJIbHO OIIMCATh XO/
BBIITIOJIHCHUA pa6OTBI. Otuer BBITIOJTHEH IIOJHOCTBIO B
COOTBECTCTBHH C IPCABABIIACMBIMHA Tp€60BaHI/ISIMI/I.

«OTInYHO»

((XOpOIHO» Pab6oTta BBIINNOJITHCHA IOJTHOCTEBIO. CTy,HeHT BJIaACCT




TEOPETUYECKHM MaTepHajoM, MOXET OOBSICHUTh XOA PpaboTHl,
JIONyCKasi HE3HAYUTENbHBIE OIMMOKH B TEOPETHYECKOH YacTH.
OTueT BBINOJIHEH MOJTHOCTHIO B COOTBETCTBUH C MPEABSABISIEMbIMH
TpeOOBAHUSIMH

Pabora BEITIOTHEHA ¢ HE3HAYUTENBHBIMU omUOKamMu. CTyIeHT
MPAKTUYECKHU HE BJIAJICET TECOPETUUECKUM MaTEpUAIIOM, JTONyCKas
OIMMOKK TpPHU TOSICHEHHH XO0Aa padoThl. OTYET BBHINIOIHEH C
HapYIICHUEM MPEAbSIBISIEMbIX TPEOOBAHUH.

«Y IOBJIETBOPUTETBLHO»

«HeynosnerBoputenbHo» | PabGoTa He BBITIOJIHEHA.

3. OueHoyHble MaTepHAaJIbl HTOTOBOI0 KOHTPOJIS (IIPOMEKYTOUHON aTTeCTAMU) U
KPUTEPHUHU OLleHUBAHUS

ITpu BBICTaBIE€HNM UTOTOBOM OLIEHKH YYHUTBIBAIOTCS OLICHKH, MTOJYyYEHHBIE CTYAEHTOM BO
BpeMs TEKYIIEro KOHTPOJIS, a TAKXKE OLIEHKA P c/lade 3a4yeTa.

Bo Bpemsi mpoBeneHusi 3K3aMeHa CTYJEHTY Bblgaercs OuieT. bumer coctout u3 IByX
yacteil. [IpogomkurensHocTs 1,5 yaca.

IlepBasg yacTe COOEpXKHUT JBa TEOPETHYECKUX Bompoca. Bropas dvacTe mpeanosaraer
peleHne 3a7aud U KpaTKyto HHTEPIPETaLHIO OJYyYEHHBIX pPe3yJIbTaTOB.

3.1. IlpumepHblil NepevyeHb BONPOCOB K IK3aMEHY:

1. [TonsaTHe cucTeMbl (TEXHUYECKOW CHUCTEMBI).

2. ABTomMaTHuecKoe/ py4qHOe YIIpaBJICHHUE.

3. Knmaccuduxanus cucteM ynpaBlieHHs..

4. YCcTpoHCTBO yrpaBiieHUs. TUIIOBBIE 3aKOHBI YIIPABIICHUS.

5. Onucanne 00BEKTOB yHpaBieHHs - TudPepeHInATbHbIC YpaBHEHUS
6. Onucanrie 00bEKTOB yNpaBJIeHUs - IepeJaTOYHbIe (QYHKITUH.

7. IlepexoHbIM MpoLEecC.

8.YacToTHbIE XapaKTEPUCTUKH.

9. OtneHka kauecTBa PyHKIIMOHUPOBAHUS CUCTEMBI aBTOMATHYECKOTO YIIPABICHHUS.
10. YcToitunBoCcTh cucTeM aBToMatnueckux ympasiaeHus (CAY).

11. Meton PADYX.

12. Meton lurnepa-Hukomnbca.

13. Kpurepun onTUMaIbHOCTH

14. OcHOBHBIE NOJOKEHHS ONITUMAJIBHOIO CUHTE3a

15. Knaccuduxariysi onTUManbHBIX CUCTEM

16. AnanTuBHBIE CUCTEMBI YIIPABICHUS

[Tpumeps! 3amay:

1. 3anucath nepenaToOYHy0 (PYHKIIHIO CUCTEMBI: (IPUBOIUTHLCS CTPYKTypHAs CXeMa).

2. M300pa3uTh CTPYKTYpPHYIO CXEMYy OJHOKOHTYPHOM CHCTEMBI aBTOMAaTHYECKOIO
peryJIupoBaHus, UCTIOIB3Ys B KAUeCTBA MepeaaToOuHON (QyHKIIMN 00bEKTa YIIPaBICHUS PE3yIbTarT,
MOJTyYEeHHBIN B 1. 1.

3. BriOpath 3aK0H ymnpaBieHHUs], TOIXOMSAIINN ISl CUCTEMBI B 1.2 (ApryMEHTUPOBATh CBOM
OTBET, 3aIMMCaTh OCHOBHBIC MATEMATUUYECKNE BHIPAKECHHUS).

4. 3anucath OCHOBHBIE (DOPMYJIBI 7151 HAXOKICHHUS IMTApaMETPOB PETYISITOPA UM TIOSICHUTH
QJITOPUTM €ro paboThI (B Cilydyae aJalTUBHOIO PETYJIATOPA).

Kpurepnn oneHuBaHus 3K3aMeHa:



OueHka

XapaKTepI/ICTI/IKa OTBCTa

«OTInYHO»

06yqa}0mm71051 I‘J'IY6OKO U BCCCTOPOHHEC YCBOWJI JUCHUIIINHY:
nu3jaract wMmarepuaia YyBCPCHHO, JIOTUMYHO HW TPaMOTHO; YMCIIO
00OCHOBBIBACT U APTYMCHTUPYCT BBIABUI'aCMbBIC WM HACHU, ACJIACT
BBIBOAbI H O606IH€HPI5[, IIPaBHUJIbHO BBIIIOJHACT MPAKTHYCCKUC
3aJaHus, IIOACHAA X0 BBIIIOJITHCHUA

«Xopo1Io»

oOydJaromuiicss B OCHOBHOM YCBOWJ JUCHUIUIMHY: U3Jaraer
MaTepua, Onupasich Ha 3HAHWUSI OCHOBHOM JINTEPATYPHhI; HE JOITYCKAET
CYLIECTBEHHBIX HETOYHOCTEH; JeraeT BBIBOABI M 0000IIeHHUs,
BBITIOJIHAET MPaKTUYECKUE 3a/IaHUsl ¢ HE3HAUUTEIbHBIMU OIIMOKAMU,
MOSCHSAS X0/ BBIIIOJIHEHUS.

((Y,Z[OBJ'IGTB OPHUTECIBHO»

00yYJarOIIUICS U3y TUCIUIUIMHY HEIOCTATOYHO YETKO M ITOJHO:
JIOMTyCKAaeT HECYIISCTBCHHBIC OIMMOKM ¥ HETOYHOCTH, cabo
apryMEHTUPYeT  Hay4dHble  TOJOXEHUS;  3aTpyJdHseTcs B
dbopMynUpoBaHMHM  BBIBOJIOB M O0OOINEHWH,  BBIMOJHSET
MPAKTUYECKUE 3aJaHUsS C OIMMOKAaMH, YaCTUYHO TIOSCHSS XOJI
BBITTOJTHEHHSL.

«HeynoBneTBOpUTEIBHON

oOyJaromuiicss IeMOHCTpUpPYET cnaboe 3HAHHE TEPMUHOJIOTHH,
3aTPyAHSAETCS MPUBECTH MPUMEPHI, TaTh OOBSICHEHUSI, HE BBITIOJIHSET
MPAKTHYECKUE 3aJaHU.

4. OueHoYHbIe MaTEePHAJIBI VISl IPOBEPKHU OCTATOYHBIX 3HAHMI (CPOPMUPOBAHHOCTH

KOMIIETEHIIM )

4.1. TecToBBIC 32JaAHNA:

1. Uto Takoe cucTeMa aBTOMAaTUYECKOTO YIIpaBiIeHuUs?

a) COBOKYITHOCTb 00BEKTa yIpaBJICHUs U YIPABISAIONIETO YCTPONUCTBA
6) Tonbko ympaBisioniee ycTpoicTBo

B) TonbKO OOBEKT yIpaBlieHUs

r) COBOKYITHOCTH JTATYMKOB M UCTIOJTHUTEIIbHBIX MEXaHU3MOB

2. Kakoii kputepuii yCTOWYMBOCTH UCTIONB3YETCS B YACTOTHOM 00macTn?
a) Kpurepwii ['ypBuria
0) Kpurepuii HaiikBucra

B) Kpurepuii Payca

r) Kpurepuiit Muxaiinosa

3. Uto Takoe nepenaTtoyHast GyHKIUS CUCTEMBI?

a) OTHoIIIEHWEe BXOHOTO CHTHAJIA K BEIXOJTHOMY

0) OTHOIIIEHNE BBIXOJHOTO CUTHAJIA K BXOJTHOMY

B) [Ipou3BeneHne BXOAHOTO M BBIXOJHOTO CUTHAJIOB
r) CymMma BXOJIHOTO U BBIXOJJHOTO CUTHAJIOB

4. Kakoi TUIT CUCTEMBI UMEET acTaTU3M IMEePBOro MopsiaKa’?

a) Ctaruueckas cuctema

0) AcTaTrueckas CUCTEMa C OJJHUM HHTETPATOPOM

B) AcTaTuyeckas CucTema ¢ JByMsl HHTErpaTopaMu

r) Henuneiinas cucrema

5. Uto Takoe 3anac yCTOMYMBOCTH M0 aMILIUTY/ie?

a) Paccrostnue ot Touku nepeceuenust AUX ¢ ocbro abCIUCC 10 TOUKH -1




6) Paccrostnue ot Touku nepeceuenuss AUX ¢ ockro aberuce 10 Touku 0
B) Paccrosinue ot Touku nepeceuenuss AUX ¢ ocbro OpAMHAT 10 TOUKH -1
r) PaccTostnue ot Touku nepeceuenuss AUX ¢ ocbro opauHaT A0 To4ku ()

4.2. [IpakTH4yeckue 3a1aHus

1. TIocTpOHUTh CTPYKTYPHYIO CXEMY CUCTEMBI YIIPABIEHUS, COCTOAIIEH U3:
— M3MepuTenbHOro aeMeHTa

— Yeunurens

— McrioyiHUTENIBHOrO MeXaHu3Ma

— OOBbekTa ynpaBiaeHUs

2. Ompenenuth NMepenaTouHyr0 (QYHKIIMIO CHCTEMBI MO 3agaHHOi nuddepeHnmnatbHOMy

YPaBHEHHUIO:
Tdx/dt + x=ku

3. PaccuunTaTh 3amachl yCTOWYMBOCTH 110 aMILIUTYE U (a3e IJisl CUCTEMBI € IIepeaTOYHON
(byHKIMEH:
W) =10/p + 1D{p + 2))

4. [locTpoutsb rpaduk NepexoJHOro MpoLecca A1 CUCTEMBI C IePEeIaTOUYHON QPYHKIIMEH:
W(p)=5/ (0* + 2p+5)

5. OnpenenuTh yCTONYMBOCTh CUCTEMBI 110 KpUTEPHIO I 'ypBHIIa 1715 XapaKTEPUCTHUECKOTO
YPaBHEHHS:
p>+6p*+ 1lp +6=10

5. Uadopmanus o pazpadoTuynkax

[unnockuit CranucnaB BukropoBuu, 1-p TeXH. HayK, HaekaH (axkynbreTa
HNHHOBAaIIMOHHBIX TEXHOJIOTHH.



