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2  JlaboparopHble pabOTHI 34 34 4acoB
3 Bcero aynmuTopHbIX 3aHATHI 54 54 JacoB
4 CamocrositenpHas paboTa 54 54 JacoB
5  Bcero (6e3 sx3ameHa) 108 108 4acoB
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7 O61mas TpyI0eMKOCTh 144 144 JacoB
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokor Ne 11 ot « 15 » 5 2018 1

JINCT COI'NTTACOBAHUA
PaGouass mporpamMmma IUCHHMIUIMHBEI COCTaBI€Ha C YydeToM TpeOoBaHUil  (emeparbHOTO
TOCYIapCTBEHHOTO 00pa3oBaTelIbHOTO CTaHaapra Beiciiero oopazoBanus (PI'OC BO) mo HampaBieHHIO
moAarotoBku  (cnenmanbHocTH) 27.03.04 YhpaBieHwe B TEXHHYECKHX CHCTEMAxX, YTBEPXKICHHOTO
20.10.2015r0ona, paccMmoTpena u omobpena Ha 3acemanuu kadenpsl KCYII « _ » 20
roja, mpoTokoJ Ne

PazpaboTunk:
npodeccop kad. KCYII 0. W. Yepemanos

3aBeayrommii odecrieunBaroriei kad.
KCVYII 10. A. llypeirun

Pabouast mporpaMma JTUCIUILTHHBI COITIacoBaHa ¢ (hakyIbTETOM U BBITyCKaromIeH kadeapoii:

Jexan ®BC JI. A. Ko3moBa

3aBeAyroNMii BhITycKaromei kad.

KCVII 10. A. lllypeirun
OKCIIEepTHL:

JTotieHT Kadeapbl KOMITBIOTEPHBIX
CHCTEM B YIPABJICHHH U
npoektupoBannu (KCVYTI) H. 10. XabuOynuna

[Ipodeccop xadenps

KOMITBIOTEPHBIX CHCTEM B

yIIPaBJICHUH U TPOCKTUPOBAHUHT

(KCVYII) B. M. 31036K0B
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1. lean n 3agaun AU CIHILINHBI

1.1. Ilean AuCHUATLIAHBI

[enp w3ydyeHWS JUCHIUIUIMHBI — HW3YYeHHWE OCHOB M METOJIOB ITOCTPOCHHS MaTeMaTHYCCKUX
MoJeIeH

OOBEKTOB YIIPABICHHUS W METOJOB OIpECIICHUS IapaMeTpOB MaTeMaTHYeCKHX MOeNeH It
pelieHus 3aaa4q

aHaJM3a W CHHTE3a CHCTEM YIpaBjicHHs. V3ydeHHe METOJOB OIEHKH TEKYIIEro COCTOSHHS
IUHAMHYECKIX

00BEKTOB Pa3IMIHON (PH3NIESCKOI MPUPOBI M IIPOTHO3UPOBAHUS €TI0 H3MCHECHHS.

1.2. 3apaun AMCHMILIHHBI
— OcHoBHBIE 3a7aud - (HOPMHUPOBAHHWE HABHIKOB HCIIOJIIB30BAaHUS METOIUK M anmaparHo-
IIPOrpaMMHBIX
— CpeACTB  MOJCITHPOBAHWS, HWACHTH(GHUKAIMM W  TEXHUYECKOTO  JMAarHOCTHPOBAHUS
JTUHAMAYECKUX OOBEKTOB U CUCUTEM
—  pa3nu4HOH (pu3HUECKO MPUPOSIBL.

2. Mecto mucunmimabl B crpykrype OITOII

JMucnummna «Maentudukanus u guarnoctuka cucrem» (b1.B.OJ1.3) otHocuTcs Kk Ooky 1
(BapuaTHBHAS YaCTh).

[IpenmmecTByIOMAMA ~ TUCHUIUTAHAMY, (DOPMUPYIOIMAME  HadaJlbHbIe  3HAHHS, SIBIISIOTCS:
Huckpetrnas maremaruka, Mlupopmaruka, Maremaruka, Maremaruueckas JOTHKa W TEOPHUST AITOPUTMOB,
Maremarndeckie OCHOBBI TEOPUU CHUCTEM.

[TocnenyromuMu TUCIIUTIIMHAME SBJISIOTCS: ABTOMATU3HPOBAHHBIE KOMITJIEKCHI PacIpe/IeICHHOTO
yIpaBieHus, 3aliTa BBITYCKHON KBAIM(UKAIIMOHHONW paboThI, BKIOYas IOJATOTOBKY K IIPOIEAype
3aIUTHI U TIPOIIEAYPY 3aUThl, MoJieTipoBaHre CHCTEM YIIPABICHHUS.

3. TpeGoBaHus K pe3yabTaTaM O0CBOEHHSI JUCIANIHHBI

[Iporecc n3yueHus TUCIMIIMHBI HAIIpaBJIeH Ha (JopMUpOBaHUE CIIETYIOIIAX KOMITETSHIIN:

— IIK-10 roToBHOCTBIO K YYacTHUIO B paboTax IO M3TOTOBICHMIO, OTIAJKe M CcJadye B
9KCIUTyaTalllio CUCTEM U CPE/ICTB aBTOMATH3AIMH U YIIPaBJICHHUS,

— TIK-11 criocoOHOCTRIO OpraHM30BaTh METPOJOTHUYEecKoe 0OecreueHrne MPOU3BOJICTBA CHCTEM
U CPEJICTB aBTOMAaTHU3allUU U YIIPABIICHUS,

— TIK-21 cnocoOHOCTRIO BBITIOIHSATE 3aJJaHUS B O0JIACTH CePTH(UKAIIMN TEXHUICCKUX CPEJICTB,
CHUCTEM, IIPOLIeCcCOB, 000PYIOBaHUS U MAaTEPUATIOB,;

B pesynprare u3yueHus TUCIUTUIHHBI O0YYatOIMUNCS JOIKEH:

— 3HATh [PHUHIMIBI U METOABI MOCTPOEHUS U MpeoOpa3oBaHMs MOJIEJIel CUCTEM YIpaBJIeHMUS,
METOJbl pacyeTa HEeNpepbhIBHBIX M  JUCKPETHBIX JIMHEWHBIX W  HEJTUHEHHBIX CHUCTEM IpH
JETEPMUHUPOBAHHBIX M CIy4YailHBIX BO3JIEHCTBUSX; OCHOBHBIC MHPHHIMIBI W METOJBl TOCTPOECHUS
(bopmanm3aiuu) W HUCCIACIOBAHHUS MATEMATHUYSCKUX MOJIEJIe CHUCTEM YIpaBieHHs, WX (OPMBI
MpeCTaBICHUS U MPeoOpa3oBaHus ISl 1IeJIel yIpaBIICHUS.

— yMeTh NPUMEHSTh MPUHIUIBI U METOJIbl MaTeMaTUYECKOr0 MOZEIUPOBaHUs IpHU pa3zpadoTke
U UCCJIEJOBAHUU CUCTEM YIpaBJICHUS, NPUMEHSTHh NPUHIUIB U METOABl INOCTPOCHHS Moeled mpu
CO3/JaHUU U UCCJIEIOBAHUU CPEJICTB U CUCTEM YIPaBJICHHUSI.

— BJaJeThb NPUHLUIAMU U METOJaMU MOJCJIUPOBAHMS M aHalu3a CUCTEM U CpelCTB
aBTOMAaTU3aIlNK, KOHTPOJISL 1 YIIPABIECHUSI.

4. O0beM JMCUMIIIMHBI H BHABI Y4e0HOIl padoThI
OO6mmast TPyIOeMKOCTh JUCIHUIUTHHBI cocTaBisieT 4.0 3a4eTHBIX €IWHMIBI W TIPEJCTaBlieHA B
tabmuite 4.1.
Tabmuma 4.1 —TpynoeMKOCTh TUCITUTUTAHBI

Buasl yueOHOl AesTenbHOCTH Bcero uacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHsTus (BCEero) 54 54
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Jlexun 20 20
JlaGoparopHbie pabOTHI 34 34
CamocrosTenbHas padota (Bcero) 54 54
Odopmienne 0TU4ETOB MO TaOOPaTOPHBIM paboTam 36 36
[IpopaboTka JEKITMOHHOTO MaTepuasa 18 18
Bcero (6e3 sx3amena) 108 108
[TonroToBka u caavya sK3amMeHa 36 36
OO61mast TpyI0€MKOCTh, 9 144 144
3aueTHble EuHUIBI 4.0 4.0
5. ConepkaHue THCHHUTLIAHBI
5.1. Pazaesbl TUCHHILINHBI M BUABI 3aHATHIA

Paznenbr nuctUIuIMHBL U BUJIBI 3aHATHN TTpUBECHBI B Ta0wmIe 5.1.
Tabmuna 5.1 —Pa3aens! AUCIUIIMHBL ¥ BUJIBI 3aHSATHIA

Ha3BaHus pa3enoB JUCIUTUIAHBI P ErlCB8EI RS nCBEL =385

6 cemecTp
1 [TocTpoeHne MaTreMaTuueCKUX MOJIEIIEH 2 4 6 12 IIK-10,IIK-11,
CUCTEM [1K-21
2 CTpyKTypHas ¥ mapaMeTpuyecKas 2 4 6 12 IIK-10,IIK-11,
HAICHTH(DUKAITHS. [1IK-21
3 Mopenu cucteM B MPOCTPAHCTBE 2 4 6 12 TIK-10,IIK-11,
COCTOSIHHH. [1IK-21
4 TlocTpoeHre ONTUMAIBHBIX IIJIAHOB 2 0 2 4 I1K-10,I1K-11,
AKCIIEPUMEHTA. [1IK-21
5 [Ipo6Griema mpoBEpKH aIeKBAaTHOCTH 2 4 6 12 TIK-10,TIK-11,
MoOJeIen [IK-21
6 MeTopl MOCTPOCHHUSI CTAaTHIECKUX 2 4 6 12 TIK-10,IIK-11,
MOJEIIEH. [IK-21
7 Metozbl nocie10BaTeIbHOM 2 4 6 12 1IK-10,lIK-11
HAJICHTH(PUKAIAH.
8 MeTo1bl MOCTPOSHUS THHAMHYECKUX 2 0 2 4 [1K-10,11K-11
MOZENEN.
9 Metos KBa3uJIMHEAPU3AIIUH TIPH 3aJIaHHBIX 2 4 7 13 | IIK-10,IIK-11,
HavaJbHBIX JAHHBIX [1IK-21
10 O6mmii anropuT™ MeToIa 2 6 7 15 IIK-10,I1K-11,
KBa3UJIMHEApU3aLlH. [1K-21
Hroro 3a cemecTp 20 34 54 108
Hroro 20 34 54 108
5.2. Conep:kaHue pa3aesioB JUCHUILIHHBI (110 JIEKI[HSIM)

ConeprxaHue pa3esioB TUCIMILINH (10 JISKIIUSAM) IPUBEICHO B TadIuUIe 5.2.

Ta6mura 5.2 —Coaeprxanue pas3aesioB JUCHUAILIIAH (IT0 JIEKITHASM)
HazBanwust paznenon CozepaHue pa3aeIoB JUCIMILUIAHEL 0 tekiusaM S 5 2, = & g
6 cemecTp
1 IlocTpoenue OcHOBHBIE 33]1a41 MOJIETUPOBAHUS, JOCTOMHCTBA U 2 I1K-10,
4
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MareMaTHYeCKIX HEIOCTAaTKA MaTeEMaTudeCcKUX Mozelieil. BXxoaHble u I1K-11,
MOJEJIEH CHCTEM BBIXOJTHBIC TIEPEMEHHEIE, 3aKOH (PYHKIIMOHUPOBAHUS, [1IK-21
moka3arelib 3pPEeKTHBHOCTH CHCTEMBI, OTIpeIeIICHIE
MareMmatrudeckoit mojenu. OnHOMepHBIE U
MHOTOMEpHBIE CUCTEeMBI. | [puMeps! Monienelt cuctem
Hroro
2 CTpyKTypHas [ToHsTHS HIEHTUDUKAIIIN B IIAPOKOM CMEBICITE U [1K-10,
rapaMmeTpruyecKast UISHTH(UKAIIMHT B Y3KOM cMbIciie. [Ipobnema [K-11,
HICHTH(DUKAITHS. oTIpeJIeJICHUS] CTPYKTYPBI CHCTEMBI, 3aJ]aHue Kilacca [1IK-21
MOJIeNIel, OIICHUBAHNE CTETICHH CTAIlMOHAPHOCTH.
3aiaua uIeHTH(HUKAIIMH B y3KOM CMBICTIC:
OIICHHBAHUE TAPAMETPOB U COCTOSHUSI CUCTEMEI.
Hroro
3 Mopnenu cuctem B [IpocTpaHCTBO COCTOSTHUM, YIIPABISIEMOCTh U [1K-10,
MIPOCTPAHCTBE HaO0JII01aeMOCTh, MIPE/ICTABICHUE MOJEJIEH CUCTEM B [K-11,
COCTOSIHH. MMPOCTPAHCTBE COCTOSTHUMA [1K-21
Hroro
4 Tloctpoenue MaremaTtrdeckast MoCTaHOBKA 3aJ1auy TIJIAHUPOBAHUS [1K-10,
ONTHUMAaIbHBIX IJIAHOB sKcriepuMenTa. Perpeccuonnsie Mozenu. Metox I1IK-11,
AKCIIEPUMEHTA. MaKCHMaJIbHOTO MPaBIoMoI00us (METO [1IK-21
HAUMEHBIINX KBaIparoB). DakTopHbIE MIIAHBI.
Hroro
5 [Ipo6Gema mpoBepku OneHuBaHMe aIEKBaTHOCTH MOJIENEH, MpoBepKa [1K-10,
aJIeKBaTHOCTH MOJZIeNIel TMIIOTE3. [1K-11,
HUroro HK-21
6 MeTobl MOCTpOCHHUSI Cratryeckas 3aja4a JJI CUCTEM C OJHUM BBIXOJOM. I1K-10,
CTAaTUYECKUX MOZEIIEH. Crarryeckas 3aa4da sl CUCTEM C HECKOJIBKUMH I1K-11,
BXOZIaMHU U BbIXOZaMH. Perpeccuonnas [1K-21
HAJICHTH(DUKAIIS JIMHEHHBIX TMHAMAYCCKUAX
MPOIIECCOB.
Hroro
7 Metoant [TocnenoBarenpHast UISHTU(DUKAIUS JIMHEHHBIX U I1K-10,
MOCJIENOBATEILHON HEJIMHENHBIX CUCTEM. [IK-11
UJICHTU(PUKAIIH. Wroro
8 MeToibl MOCTPOCHUSI JlnHamuyecKkas 3amada JIsl CHCTEM ¢ HECKOJIbKUMU I1K-10,
JTUHAMUYECKUX MOJIEJIeH. BXOAaMH M BbIXoJaMu. PerpeccruonHast IIK-11
HICHTH(PUKAIIS JIMHEHHBIX THHAMAYCCKAX
MPOIIECCOB.
Hroro
9 Meton NnenTudukarms napaMeTpoB HEJTMHEHHBIX I1K-10,
KBa3WJIMHEAPU3ALUH [IPH  TUHAMUAYECKUX CUCTEM, OIIMCHIBAEMBIX I1K-11,
3aJaHHBIX HAaYaJIbHBIX maddepeHIMATEHBIMEA YPAaBHCHHUSIMHE, TIPH 3a/TaHHBIX [1IK-21
MaHHBIX HaYaJbHBIX YCIOBHUSX.
Hroro
10 OGmmwmit anroput™ WNnentudukanms napaMeTpoB HETMHEWHBIX I1K-10,
MeTona TUHAMHAYECKUX O0OBEKTOB, OIUCHIBAEMBIX CUCTEMAMU I1K-11,
KBa3WJIMHEAPU3AIUH. HEJMHEWHBIX U (epeHIINaTFHBIX YPaBHEHHH . [IK-21
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Hrtoro

2

Uroro 3a cemecTp

20

5.3. Pazaenbl JHCHHIUIMHBI H MEXKIACHHILIHHAPHbBIE CBSI3H € 00€eCTIeYNBAKIUMHE (TPeIbITy HIMMH)
U ofecrieanBaeMbIMH (MOCJIEAYIOIIHMH) THUCIHIITHHAMHA

Paznensbr TUCIMILTHHBI U MEXKTUCIUILIMHAPHBIC CBSI3U ¢ oOecreynBatomUMK (IPEIBITYIIIMMU) U
obecrieurBaeMbIMHU (TTOCJIEYIONTMMHE) IUCIUIUTHHAMH IIPEACTaBIeHbI B Tabuie 5.3.
Tabnuma 5.3 —Paznens! TUCIUTUTMHBI B M@K AUCIUTLTNHAPHEIE CBSI3U

Ne paznienoB qaHHON AMCHUILINHBL, JJIs1 KOTOPBIX HEOOXOAUMO H3yUYEeHHE

HanMeHOBaHME AUCIUILINH 00ecrmeYnBaIMUX U 00eCTIeYNBAEMBIX TUCIIUATIINH
1 2 3 4 5 6 7 8 9 10
[IpenimecTByolye TACIUTIIHHBI
1 JIuckperHas mareMaTuka + + + + + + + + + +
2 Nndopmarnka + + + + + + + + + +
3 Maremaruka + + + + + + + + + +
4 Maremarudeckasi JIoTuKa
+ + + + + + + + + +
¥ TEOPHS AITOPATMOB
Maremarndeckre OCHOBBI
5 Maremarudeckue 0CHO + + + + + + + + + +
TEOpUU CUCTEM
[locnenyromue AUCIUILITAHBI

1 ABTOMaTH3UPOBAHHBIC
KOMILJIEKCHI + + + + + + + + + +
pacmpeeIeHHOTO
yIIpaBICHUS
2 3amuTa BBITYCKHOM
KBaTA(DUKAITMOHHOM
paboThl, BKITFOUAst + + + + + + + + + +
MOJITOTOBKY K IIPOIEAype
3aIUTHI U TPOIEAYPY
3aIUTHI
3 MonenupoBaHue CUCTEM + + + + + + + + +
yIpaBlIeHUs

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (POpMHPYEeMBIX IIPH U3Y4YeHHHU AUCUMILIMHBI, H BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (OPMUPYEMBIX MpH H3YYEHUH IUCLUUIUIMHBL, U BUJOB 3aHATUH

MIPeICTaBICHO B Ta0mwuIe 5.4.

Tabmuma 5.4 — CooTBeTCTBHE KOMIIETEHIMH, (OPMHUPYEMBIX NPH H3YYEHUU AMCHUUIUIMHBL, ¥ BHJIOB

3aHATHUI

0 5 B .

== WJTBI 3aHSATAN

ZE = o s - - - ®DopMBI KOHTPOJIA

<z 2 = =8 &6 O S &

I1K-10 + + + Ox3ameH, OTueT 1o
nabopatopHoit padote, Tect

[IK-11 + + + Ox3ameH, OTueT 1o
nabopatopHoit padote, Tect

[IK-21 + + + Ox3ameH, OTueT 1o
nabopartopHoit padote, Tect
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6. UaTepakTUBHBIE MeTOABI H GOPMBI OpPraHu3anuu 00yUeHus!

He npenycmorpeno PYIIL.

7. JlabopaTopHbie padoThI

HanmenoBanne nabopaTtopHbIx paboT mpuBeaeHo B Tadbmuie 7.1.
Tabnuna 7.1 —HammeHoBaHue 1a00paTOpHBIX paboOT

(]
HasBanus paszenos HaumenoBanwue maboparopHbIX paboT €8, =8 ¢
6 cemecTp
1 IlocTpoenue YcToMYnBOCTD, YIIPaBISIEeMOCTh, HAOTIONAEMOCTh U 4 [1K-10,
MareMaTHYeCKIX AICHTHPUITIPYEMOCTh OJHOMEPHBIX CHCTEM I1K-11,
MoJieJIel CHCTEM Hroro 4 [1IK-21
2 CTpyKTypHas u Wnentudukaiys ¢ TOMOIIBIO perpecCuOHHBIX 4 [1K-10,
rapamMmeTpudecKast METOJIOB: CTaTHYecKas 3a1a49a ICHTH(PUKAITTN I1K-11,
UICHTH(PUKAIHS. MapaMeTpOB MHOTOMEPHBIX JTMHEHHBIX CUCTEM [IK-21
Hroro 4
3 Mopnenu cucrem B Wnentudukaiys ¢ TOMOIIbIO perpecCuOHHBIX 4 [1K-10,
MPOCTPAHCTBE METOJIOB: CTaTHYecKas 3a1a49a HICHTH(PUKAITTN I1K-11,
COCTOSIHUH. MapaMeTpOB MHOTOMEPHBIX HEJIMHEHHBIX CUCTEM [IK-21
Hroro 4
5 [Ipo6Grema mpoBepku [IpuMeHneHne MeTo1a MaKCUMaIbHOTO 4 [1K-10,
aJICKBaTHOCTH MOJIEJICH  TIPaBIOMOIOOMS /ISl TOCTPOCHUS MOJIEJICH CHCTEM: I1K-11,
HCCJIEIOBAHUE CBA3U MEXKJY JBYMS UIIM HECKOJIBKUMU [1K-21
CIIy4allHBIMU BeJIMYMHAME, 00paboTKa pe3yIbTaroB,
MIpOBEpKa aJIeKBaTHOCTH
Hroro 4
6 MeToibI TOCTPOCHUSI MeTo/bI MOCTPOEHUS CTAaTUYECKUX MOJIETIEH. 4 I1K-10,
CTaTUYECKUX MOJCIIEH. Hroro 4 I1IK-11,
[1IK-21
7 Metoant MeTtoapl ocnea0BaTeTbHON UASHTU(DUKAIIH. 4 I1K-10,
MOCJIEN0BATEILHON Wroro 4 [IK-11
UICHTUPUKAIIH.
9 Meton NnenTudukarys napaMeTpoB HEJTMHEHHBIX 4 I1K-10,
KBa3WJIMHEAPU3ALUH IIPU  TUHAMUYECKUX CUCTEM, OIIMCHIBAEMBIX I1K-11,
3aJaHHbIX HAaYaJIbHBIX maddepeHIIMATEHBIME YPAaBHCHHUSIMHE, TIPH 32/ TaHHBIX [1IK-21
MaHHBIX HaYaJbHBIX YCIOBHUSX.
Hroro 4
10 O6muit anroput™ Wnentudukanys napaMeTpoB HETUHEHHBIX 6 [1K-10,
MeTona TUHAMHAYECKUX O0OBEKTOB, OIIUCHIBAEMBIX CUCTEMAMU I1IK-11,
KBa3WJIMHEAPU3AIUH. HEJTMHEeWHBIX U (epeHIINATFHBIX YPaBHEHHH . [IK-21
Hroro 6
Hroro 3a cemecTp 34

8. IIpakTnyeckue 3aHATHA (CEMHHAPDI)

He npenycmotpeno PVYII.

9. CamocTosiTe/IbHAN padoTa

Bunsr camoctosiTebHO# pabOThI, TPYIOEMKOCTh B (POPMUPYEMbIe KOMIIETCHITUH TIPECTABICHbI B

tabmue 9.1.
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Tabmuma 9.1 —Bunbl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (popMUpyeMble KOMIETEHIIUU

Bunsl camoctositenmpHONM X & & 2 & E
Ha3zBanus pa3zienos 2% 5 52 Z ®DopMbI KOHTPOJISI
pasit palboThI =83 ; 3 2 P P
6 cemecTp

1TlocTpoenue [IpopaboTka JIEKIIMOHHOTO 2 IIK-10,  Ortuer no nabopaTopHOii
MaTeMaTHYeCKUX MOJIeTiel Marepuaia I1K-11, pabore, Tect, Dx3amen
cacteM OdopmiteHre 0TYETOB T10 4 |HK-21

nabopaTopHbIM paboTaM

Hroro
2 CTpyKTypHas u [IpopaboTka JIEKIIMOHHOTO 2 IIK-10,  Ortuer no nabopaTopHOii
rapamMmeTpudecKast Marepuaia IIK-11,  pabGorte, Tect, Dx3amen
WJICHTH(UKAIHS. OdopmiteHre 0TYETOB T10 4 [K-21

nabopaTopHbIM paboTaM

Uroro
3 Mopnenu cuctem B [IpopaGoTka JIEKITMOHHOTO 2 1IK-10,  Ortuet no nabopatopHoOi
IIPOCTPAHCTBE COCTOSIHUN. Marepualia IIK-11,  pabore, Tect, Dx3ameH

OdopmiteHre 0TYETOB T10 4 |IIK-21

nabopaTopHbIM paboTaM

Uroro 6
4 Tloctpoenue [IpopaGoTka JIEKITMOHHOTO 2 1IK-10,  Ortuet nmo naboparopHoOi
ONTUMAJIBbHBIX IJIAHOB Marepuaia IIK-11,  pabore, Tect, Dx3ameH
HKCIEPUMEHTA. Wroro [1K-21
5 [Ipo6Gema mpoBepku [IpopaboTka ITeKIIMOHHOTO 2 IIK-10, Ortuer no 1abopatopHOU
aIeKBaTHOCTH MOJEJIEN Marepuaia I1K-11, pabore, Tect, Dx3amen

OdopmiteHre 0TYETOB T10 4 |HK-21

nabopaTopHbIM paboTaM

Hroro
6 MeTo/pI MOCTpOEHUS [IpopaboTka JIEKIIMOHHOTO 2 IIK-10,  Ortuer no nabopatopHOii
CTAaTUYECKUX MOJEIIEH. Marepuaia I1K-11, pabore, Tect, Dx3amen

OdopmiteHre 0TYETOB T10 4 |HK-21

nabopaTopHbIM paboTaM

Uroro
7 Metonbl [IpopaGoTka JIEKITMOHHOTO 2 1IK-10,  Ortuet nmo naboparopHoOi
IIOCJIEIOBATEILHON Marepuaia I1K-11 paborte, Tect, Dx3ameH
WJeHTHUKAIHH. OdopmieHre 0TYETOB 1O 4

nabopaTopHbIM paboTaM

Uroro 6
8 MeToibl MOCTPOCHUSI [IpopaGoTka JIEKITMOHHOTO 2 1IK-10,  Ortuet no naboparopHoOi
JUHAMHUYECKUX MOJIEJIe.  Marepuaia I1IK-11 pabore, Tect, Dx3ameH

Hroro
9 Metoz [IpopaboTka JIEKIIMOHHOTO [IK-10,  Oruer no naboparopHoi
KBa3WJIMHEApU3AIliy IIPH  MaTepraia IIK-11,  pabGorte, Tect, Dx3amen
3aJJaHHBIX HAaYaJIbHBIX OdOpMIEHHE OTHETOR M0 6 [1IK-21
AGHHBIX nabopaTopHbIM paboTaM
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Uroro
10 O6muit anroput™ [IpopaboTka JIEKIIMOHHOTO [IK-10,  Oruer no naboparopHoi
MeTona Marepuaia I1K-11, pabore, Tect, Dx3amen
KBa3UJIMHEApU3aLlH. OdOpMIEHHE OTHETOR 110 6 [IK-21

nabopaTopHbIM paboTaM

Uroro 7
Hroro 3a cemecTp 54

[TonroToBka u caaya 36 DK3ameH

dK3aMeHa
Uroro 90

10. KypcoBasi padora (mpoekr)
He npenycmotpeno PVYII.

11. PeiiTuHrOBasi cHcTEeMA VISl OLIEHKH yCIIeBaeMOCTH 00y4aromuXxcst

11.1. banabHbIe OLIEHKH /ISl 3JIEMEHTOB KOHTPOJIS
Tabnuma 11.1 —banibHble OIIEHKH JIJISl SIEMEHTOB KOHTPOJISI

. . MakcumanbHbIH
o MaxcuMasbHbIH MaxkcuMasbHbIH
DeMeHTHl yueOHo OaJLn 3a mepuos Bcero 3a
6amn na 1-yto KT ¢ Gamn 3a mepuog
JeSITeTHHOCTH mexny 2KT un Ha ceMecTp
Hayasia cemectpa | Mexnay 1KT u 2KT
KOHEI[ ceMecTpa
6 cemecTp
OtueT mo naboparopHO 20 20 40
pabore
Tect 10 10 10 30
Htoro makcumyM 3a 10 30 30 70
TIEPUOT
DK3aMeH 30
Hapacratomum utorom 10 40 70 100
11.2. IlepecueT 6a/1J710B B OIl€HKH 32 KOHTPOJIbHbIE TOUYKH
[Tepecuet 6anIoB B OIIEHKH 33 KOHTPOJIbHBIE TOUKH MpeacTaBieH B Ta0mumie 11.2.
Tabmuma 11.2 —IlepecueT 6ansioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
batel Ha 1aTy KOHTPOJIBEHON TOUKH Omenka
> 90%oT MakcuMasibHOM cyMMBbI 6autoB Ha aaty KT 5
Ot 70% 10 89% 0T MakcuMaabHO#M cymMmMbl OaiioB Ha aaty KT 4
Ot 60% 10 69%o0T MakcumanbHOU cymMMbI OaiioB Ha aaty KT 3
< 60%o0T MakcuManbHON cCyMMBI OaitoB Ha gary KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAUIUOHHYIO H MEKIYHAPOAHYIO OIIEHKY
[lepecder cymmbl OasIOB B TPAIUITMOHHYIO M MEXITYHAPOJHYIO OIEHKY IpPEICTaBIeH B TaOnuIe

11.3.
Tabmumna 11.3 —Ilepecuet cymmBbI 6aIOB B TPATUITMOHHYIO U MEXTYHAPOTHYIO OIICHKY
HtoroBas cymma 6aIiios,
Ormenka ('OC) YUUTBIBAET YCIEITHO CIaHHBIN Omuenka (ECTS)
9K3aMeH
5 (oTmuuno) (3auTeHo) 90 - 100 A §Tnamo)
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85 -89 B ¢uens xoporiio)

4 (xoporro) (3a4TeHo) 75 -84 C %oporo)
70 -74
D (y10BIETBOPUTEIHHO)
65 - 69
3 (Y1OBIETBOPUTENBHO) (3aUTEHO) 60 - 64 E g )
- OCpPE/ICTBEHHO
2 (eynoseTBOpHTEILHO) (HE Huxe 60 6ammos F (HeymoBICTBOPHUTEIIHHO)

3a4TEHO)

12. YuyebHO-MeTOAHYecKOe U HHPOPMAIIHOHHOE 00ecTiedeHrHe THCIHILITNHBI

12.1. OcHoBHAsI TUTEpATypa

1. YepenanoB O.M. OcHOBBI TeopuH HICHTUPHUKAIUK cuCTeM: ydeOHoe mocobue / O.U.
Uepenanos, P.O. Uepenanos; MuHHCTepcTBO 00pa3oBanus u Hayku Poccuiickoit demepanmm, Tomckuit
rOCYAapCTBEHHBI YHHBEPCUTET CHCTeM ympaBieHus u paaunodnekTpoHuku (Tomck). - Tomck: m3a-BO
TYCVYPa, 2013. - 288. (naimuuue B 6ubmmoreke TYCYP - 255k3.)

2. Hnentudukanms U TuarHoctuka cuctem: YdeOHoe mocobue / Yepenanos O. WM., Uepenanos
P. O., Kpekryneea P. A. - 2016. 138 c. [Daexkrtponnbli pecypc] - Pexum gocryma:
https://edu.tusur.ru/publications/655&ra ooparmenus: 17.05.2018.

12.2. lomotHuTE IbHASI JIUTEPATYypa
1. UYepenmanoB O.M. YepemanoB P.O. Muentudukanus HETUHEHHBIX TUHAMHYCCKHX CHCTEM
METOJIOM KBa3WJIMHEApH3aIuu: yuyeOHOoe ocoOre U 3a/laHus Ha BBIYUCIUTENBHBIN MPAKTUKYM. - ToMCK:
u3a-Bo ToMCK. roc. yH-T cucteM ymp. u paauosnektporuku, 2012, - 124. (manuuwe B OMOIHOTEKE
TYCVYP - 263k3.)

12.3. YueOHO-MeTOAHYECKHE ITOCO0HH

12.3.1. O6s3aTe/IbHBIE Y4€OHO-METONIECKHE TTOCOOHS

1. bapannuk B.I., WctureueBa E.B. Nnentudukamus o0bekTOB yrpapieHus. JlabopaTtopHbrii
npaktukyM. - Tomck: M3m-Bo TYCVYP, 2016. - 52c. [DnextponHbIi pecypc] - Pexum nocryna:
http://vkiem.tusur.ru/links/file?file=%D0%98%D0%B4%6%B5%D0%BD%D1%82%D0%B8%D1%84
%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F %D0%BC%D0%BW¥dB3%D0%B8%
D1%81%D1%82%D1%80_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%B8%D1%87%DO0
%BA%D0%BO0.pdf,nara oopamenus: 17.05.2018.

2. bapannuk B.I., UctureueBa E.B. UnenTtudukanus oObEeKTOB ympaBieHHS. MeToaudeckoe
nocobue as caMoCTOSITeIbHON paboThl. - Tomck: ToMcKuit rocynapcTBEHHBIH YHUBEPCHUTET CHCTEM
VIpaBICHUS W paJuodeKTpoHUKH. Kadenapa MomenwpoBaHWsS W CUCTeMHOro anammsa, 2016. - 1¢.
[DnexkTpoHHBIH pecypc] - Pexum JIoCTyma:
http://vkiem.tusur.ru/links/file?file=%D0%98%D0%B4%6%B5%D0%BD%D1%82%D0%B8%D1%84
%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F %D0%A1%D0%AM%A1_%D0%BC
%D0%B0%D0%B3%D0%B8%D1%81%D1%82%D1%80.pdfra oopamenus: 17.05.2018.

3. Unentndwukanus m TUarHOCTHKa cHCTeM: YdeOHoe-meToamdeckoe nocodue / Yepenanos O.
W., YepenanoB P. O., Kpekrynesa P. A. - 2016. 198c. [Dnekrponnsii pecype] - Pexxum mocryma:
https://edu.tusur.ru/publications/655@ra obparmmenus: 17.05.2018.

12.3.2. Yueb6HO-MeTOIHIECKHE TTOCOOHS ISl JIUII ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS 1
HHBAJHI0B

Y4eOHO-MeTOUYEeCKUE MaTepHallbl Il CAMOCTOSTEIHbHON U ayIUTOPHON pabOTHl 00YYarOIIMXCS
U3 YHCJIa JIAI ¢ OTPAaHUYECHHBIMU BO3MOXKHOCTSIMH 3/IOPOBBSI M1 HHBAIMJIOB TPEIOCTABISIOTCS B (hopmax,
aJaTUPOBAHHBIX K OTPAaHUYCHUSIM UX 3[I0POBbS U BOCTIPUSITUS UH(OPMAIUH.

J1st I ¢ HApy I eHUsIMU 3P EeHNs

- B (hopMe IIIEKTPOHHOTO JIOKYMEHTa;

- B Ie4YaTHOH (hopMe yBETUYCHHBIM MIPUPTOM.

JJist M ¢ HAPYIeHUsIMHU ¢JIyXa:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,;
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- B IeyaTtHo# dopme.

J1st i ¢ Hapy I eHHsIMHU OTIOPHO-ABUTaTe/ILHOIO anmnapara:
- B (hOopMe IIMEKTPOHHOTO JIOKYMEHTA,

- B IeyaTtHoi (opme.

12.4. IipodeccuonanabHbie 6a3bl JAHHBIX U HHGOPMALIMOHHBIE CIIPABOYHbIE CHCTEMBI
1. www.ams.org

2. www.elibrary.ru

3. ibooks.ru

4. znanium.com

13. MaTepuaibHO-TeXHHYECKOe 0fecrnedeHHe JTUCIUILIAHBI H TpedyeMoe MporpaMMHoe
odecreueHue

13.1. O6mue TpedoBaHNSI K MATEPHAJIbHO-TEXHHYECKOMY M MPOrPAMMHOMY 00€ecreqdeHHI0
AHCHUTLTHHBI

13.1.1. MarepuajbHO-TeXHIYECKOE H MPOrpaMMHOe obecredeHne Uisl JJeKIMOHHBIX 3aHATHH
Jlns mpoBeneHus 3aHATAN JIEKIIMOHHOTO THUIMIA, TPYMIIOBBIX M WHIMBHIYaJbHBIX KOHCYIIBTAIIHH,
TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOU aTTeCTAIllMU HMCIOJIb3YyeTCsl yueOHasl ayIuTOpUs ¢ KOJMYECTBOM
MMOCAOYHBIX MeCT He MeHee 22-24,000pyioBaHHas IOCKOW M CTaHAapTHOHN yueOHoM Mebenbto. Mmerores
JIEMOHCTPAIIMIOHHOE 00OpYJIOBaHHE M YUeOHO-HAIISIHbIE MOCOOUSs, OOecleunBaroIue TeMaTUYeCKue
WLUTIOCTPAITUH 110 JISKITHOHHBIM pasziefiaM TUCIIATLIHHEI.

13.1.2. MarepuaibHO-TeXHHYECKOE H MPOrpaMMHOe obecriedeHne IIsl JJa0opaTopHbIX padoT

Jla6oparopus CAIIP

yueOHasi ayAuTOpus JUIsl MPOBEICHUS 3aHSATHI MPaKTUYECKOTO THIA, yueOHas ayTuTOpHs s
MIPOBEJICHUS 3aHATHI JTaOOPaTOPHOTO THIIA, IIOMEIIEHUE JJIT CAMOCTOSTSIIbHON paOOThI

634034 Tomckas o6macts, I. Tomck, Bepmununa ynuna, a. 74, 32lay.

Onucanre IMEIOIIErocss 000PYyIOBaHHUS

- UnrepaktuBHas nocka SmartBOARD;

- Monutop SVGA,

- Monwutop 17,0" LG FLATRON L1750SQ SN (1@rt.);

- [Ipoextop LG RD-DX 130;

- I[I5BM -"PENTIUM-386"- 7,

- Cucremnsiii 6ok Intel Cekeron 2.93CHKC-1 (2mt.);

- Cucremuniii 6nok Intel Cekeron 2.93CHKC-3;

- DKpaH;

- locka MapkepHas;

- KommiexT cneruanu3npoBaHHO# yueOHOM MeOeH,

- PaGouee MecTo mpenoaBarens.

[IporpammHOe obecrieueHue:

- MatLab&SimulinkR2006b

— Mathcad 13,14

13.1.3. MarepuajbHO-TeXHIYEeCKOe H MPOrPAMMHOE 00ecredeHne IJIsl CaMOCTOSITeIbHOI padoThI
JIng caMOCTOSITebHON pabOThl HCHOJIB3YIOTCS yUeOHBIE ayAUTOPUH (KOMITBIOTEPHBIE KJIAcChl),
pacmoI0KEeHHBIE TI0 aJpecam:
- 634050, Tomckas ob6macTs, T. Tomck, Jlennna npocnexr, 1. 40, 233ayx.;
- 634045 Tomckast obnacTs, . Tomck, yi. Kpacnoapmetickas, 1. 146, 20layx.;
- 634034, Tomckas o6macTs, I. ToMmck, Bepmmanna ynuna, 1. 47, 126ayn.;
- 634034 Tomckas o6macTh, . Tomck, Beprmmanna ynuima, 1. 74, 207ay.

CocraB 000py10BaHUS

- yueOHast meOerb,
- komnbroTepsI Kiacca He Huxe [I9BM INTEL Celeron D336 28l 1. - 51t
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- KOMITBIOTEPHI TOAKIIOUEHBl K ceTu «JHTepHeT» M 00eclneunBaroT JOCTYH B 3JIEKTPOHHYIO
UH(POPMAITMOHHO-00pa30BaTeIHHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECTICUCHHUS

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security h@s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajabHO-TeXHUYECKOE o0ecredeHne THCIHIITHHBI J1JIsl JTHI] ¢ OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIUI0B

OcBoeHUE NUCIMIUIMHBI JHUI[AMU C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSI M1 MHBAJIUJIAMU
OCYIIECTRIISIETCS C HCTIOIB30BAHUEM CPEJICTB 00yUEHHSI OOITETO W CTIeIHATbHOTO Ha3HAUYCHHS.

[Ipu 3aHsATHSAX € OOyYAIONIMMUCS € HAPYHMIEHUSIMH CJIyXa MPEeIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUUHBIX CPEACTB W JPYIrUX TEXHUYECKUX CPEJCTB
npuema/mepenaun yueOHOM HMH(POpPMANUU B JOCTYHHBIX (GopMax, MOOMIIBHOW CHCTEMBI IpPENOaBaHUs
JUIST O0y4aromuXxcsl ¢ WHBAIMIHOCTHIO, MOPTATUBHOM WMHYKIIMOHHON CHCTeMBI. Y4eOHas ayauTOpHs, B
KOTOPO# 3aHUMAIOTCs OOydaromuecs ¢ HapylleHHeM cliyXa, o0OpyloBaHa KOMIBIOTEPHON TEXHHUKOMH,
AyANOTEXHUKOM, BUJEOTEXHUKON, JIIEKTPOHHOUN JOCKOW, MYJIBTUMETUUHON CHCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOIMUMUCS ¢ HAPYMIEHHSIMH 3PEHUsIMU MIPETYCMOTPEHO HCIIOIh30BaHUE B
JICKITHOHHBIX M YUEOHBIX ayJUTOPHUSIX BO3MOXKHOCTH ITPOCMOTpPA YAAICHHBIX 00BEKTOB (HalrpuMep, TEKCTa
Ha JIOCKE WJIM ClIaiijia Ha SKpaHe) MpU TOMOIIH BUICOYBEINIUTENCH JJIsT KOM(POPTHOTO TPOCMOTDA.

[Ipn 3aHgTHSX ¢ OOyYalOIMUMHCS ¢ HAPYIIEHHSIMH ONOPHO-ABUraTeJLHOI0 anmapara
UCIIONIB3YIOTCS aJIbTepHATHBHBIC YCTPOMCTBA BBOJAa HMH(OpPMAMHM U JPyrde TEXHUUYECKUE CPEICTBa
npuema/mepeiadd yueOHOM MH(POPMAUU B AOCTYHHBIX (GopMax, MOOHIBHOM CHCTEMBI OOYUEHHS IS
JIFOJIEM ¢ MHBAJIMIHOCTEIO.

14. OueHnouHble MaTepHAJIBI 1 METOANYECKUE PEKOMEHIAIUH M0 OPTraHU3AIUH H3yYeHHs
AHUCHUTLTHHBI

14.1. Coaep:xkaHue OLEHOYHBIX MATEPHAJIOB H METOAHYECKIE PEKOMEHIANU
Jlns omieHKH creneHn chOPMUPOBAHHOCTH M YPOBHSI OCBOCHUS 3aKpPETUICHHBIX 3a JUCIUILTAHON
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBBIE 3aaaHUHA

1.3amaga a) 10 3aJaHHOMY BXOJHOMY BO3JICHCTBHIO U
UJCHTH(DUKAIIMHA CUCTEM B (M3MepeHHOMY) BBIXOJIHOMY CHUTHAJIY HAWTH HEU3BECTHBIN
IITUPOKOM CMBICJIE 3aKJIFOYaeTCsl | OTepaTop CUCTEMBI;

B TOM, YTOOBI: 0) YyCTAaHOBHUT 3aKOH U3MECHEHUS BO BpPEMEHH

BBIXOJIHOI'O CHUTHAJIA;

B) IS 3aJjaHHOTO (’KeJIaeMOro) BHIXOJHOTO CHTHAJIA
HAWTH BXOJHOW CUTHAJI K HEU3BECTHBIN OIIEPaTOP
CUCTEMBI;

I) 0 W3MEPEHHOMY BBIXOJHOMY CHTHAIy HaWTH
HEHM3BECTHBIN OMepaTop CHCTEMBI.

2. MHoromepHas
CTalMoHapHas CHCTeMa
yIpaBIEHUS OMUCHIBACTCS

ABHCHUSIMH
P a) OOBIKHOBCHHBIMHU T depeHIHATEHBIMA

ypaBHEHUSIMH (ypaBHEHHS COCTOSHUSI) X(t) = AX(t) + Bi(t) ¢

HavyanbHbIMH ycnoBusiMH X(t,) =X, u anreOpanuecKuMu

ypaBHEHUSIMHM BBIXOZOB y(t) =Cx(t)rme U{) - BexTOp

BXOJHOTO CHMTHama pasMepHocTd [, X(t) - BekTOp
CornacosaHa Ha noprane N2 268l6unnx cocrosmus pasmepnoctu n, y(t) - Bexrop 12



BBIXOJHOTO CHTHajla pa3MepHOocTH K, A - Marpuia
pasMepHOCTH NXN, B - Marpuiia pa3MepHocTH NXr, C -
MaTpHIla pasmMepHOCTH Kxn;

0) OOBIKHOBECHHBIMH JH(PPepeHIINATHHBIMH
ypaBHeHUsIMH (YPaBHEHUS COCTOSHUSI) X(t) = AX(t) + Bg(t) ¢
HavalbHBIMU YCIOBISIME  X(t,) = X, 1 anreOpandecKuMu
ypaBHEHHSIMH BBIXOIOB Y(t) = CX(t) rme g(t) - BekTop
BXOJIHOTO CHTHaJIa pa3MepHocTH I, X(t) - BeKTOp
MIEPEMEHHBIX COCTOSIHUS pasmepHocTH N, Y(t) - BekTOp
BBIXOJTHOTO CUTHAJIa pa3MEPHOCTH k, A - mocrosiHHas, B -
Marpuiia pasMepHocTd Kxr, C - Marpuiia pa3MepHOCTH
nxn;

B) OOBIKHOBEHHBIMU T (pdepeHIrnaIbHBIMU
ypaBHeHUAMHE (ypaBHEHHUS COCTOSHUS)  X(t) = AX(t) + Bg(t) ¢
HavaIbHBIMA YCIOBMSIME  X(t,) = X, 1 anreOpanuecKuMu
ypaBHEHHSIMH BBIXO/IOB Y(t) = C(t)X(t) tne g(t) - BekTOp
BXOJIHOTO CHTHaJa pasMepHocTa I, X(t) - BekTop
MIEPEMEHHBIX COCTOSIHUS pasMepHocTH N, Y(t) - BeKTOp
BBIXOJTHOTO CUTHAaJIa pa3MEpPHOCTH k, A B,C - IIOCTOSIHHBIE;

) OOBIKHOBEHHBIMH U PEpEHITHATEHBIMA
ypaBHeHUsIMH (YPaBHEHUS COCTOSHUSI) X(t) = AX(t) + Bg(t) ¢
HavalbHBIMU YCIOBISIME  X(t,) = X, 1 anreOpandecKuMu
ypaBHEHHSIMH BBIXOIOB Y(t) = CX(t) rme g(t) - BekTop
BXOJIHOTO CHTHaJIa pa3MepHocTH I, X(t) - BeKTOp
MIEPEMEHHBIX COCTOSIHUS pasmepHocTH N, Y(t) - BekTOp
BBIXOJTHOTO CHTHaJIa pa3MepHocTH K, A - Marpwuia

pa3MepHOCTH I X, B - MarpuIa pasmMepHocta Kxr, C -
IIOCTOSIHHASL.

JIMHEWMHOU
CTAIlMOHAPHOMN
yIpaBJIEHUS C

3. s
MHOTOMEPHOMN
CHUCTEMBI
YpPaBHECHUSMU
COCTOAHMSA X(t) = AX(t) + BU(t) |
BBIXOZIOB Y(t) = CX(t) B KauecTBE

MaTpUIIbI JIMTHEWHOTO
npeoOpa3oBaHusi {/  MOXKHO
HCIIOJIb30BaTh.

a) JIOOYI0 MaTpHIly COOTBETCTBYIOIICH
pa3MepHOCTH, 71l KOTOPOU CYIIECTBYET 0OpaTHasi MaTpuiia

w—l.

0) o0yI0 KBaApaTHYIO MaTPUILy COOTBETCTBYIOIICH
pa3MepHOCTH,

B) JIFOOYIO MaTpHILY;

r) JIIO0YI0 MPSMOYTOIBHYIO MaTPHUILY

4. IIpu nuHEHHOM
nmpeoOpa3oBaHUN YpaBHEHUH
MHOTOMEPHBIX CUCTEM
cOOCTBEHHBIE BEKTOPHI HAXOST
B pe3yJbTare peleHus
YpaBHEHUU

a) det(A-AE)= 0,
(A-AEWV' =0,i=12,..n, A4 #£A, i #].

6) (A-AE)V =0;
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B) det(A-AE)=0;

r) X(t) = AX(t).

5. B caywae paBHBIX

JIACTIEPCUI g JAHEWHOH
MOJACTH

yO = F(xNg+uV, (i=1,2,...N)
HaWTydIIei JIMHEWHOMN
HECMEIICHHOM OLICHKOM

JUCIICPCHUU ABJISACTCSA

>3, 1,y

a) g°=12

, me N - KOJIHYECTBO
N-m

OTIBITOB, M - KOJIMYECTBO KOI(PPHUIIMECHTOB MOICITH;

0) orleHKa 6=MY ,tme M - KBaJpaTHasl MaTpuia

pasmepa mxm c SIIEMEHTaMHU

N
M, =D £, (xV), (j,k=1,...m), a KOMIOHEHTHI BEKTOpA
i=1

Y BBIYUCIISIFOTCS o dbopmynam
Y,

N i f .
=YY, ((=12..m);
2.

B) OIICHKa 6=M"Y ,rme M - KBaJpaTHasl MaTpuIa

pasmepa mxm c SIIEMEHTAMHU
n . .
My =D @qf, )f (x"), (j,k=1..m), a  KOMIIOHEHTHI
i=1
BEKTOpa Y BBIUUCIIAIOTCS 10
1

Gopmynam, :Zn:agy‘” f.(xX"), (j=12,..m)q = )
i=1 ;

T) OIlCHKA G=M"Y , TIIe M - KBajJjpaTHas MaTrpuIa

pazMepa mxm c SIIEMEHTAMU
2 i i H 1
My => af (XN (), (jk=1..m).q = a

KOMITOHEHTBI BEKTOpa Y BBIUHCISIOTCS 1O (opMyram

Y, =§y“’f,- x"), (j=1,2,..m)

6. [1man sxcriepumMeHTa
IpeJICTaBIsIeT COOOM:

a) Habop 3HaueHnit & , KOTOpble IPUHUMAET B XOJIE

SKCIIEPMMEHTA KOHTPOIIMpyeMas epeMeHHas X ;

0) mepedeHb MOCIeI0BAaTeIbHOCTH IeHCTBUI TpH
ITOCTAaHOBKE OIIBITA,

B) MOPSJIOK TMPOBEJICHHUS OIIBITOB;

I') ONUCAHUE YCIOBH TPOBEJCHHUS OIIBITOB.

7. Marpuneii niana
SKCIIEPUMEHTA Ha3bIBACTCSI

X e Xy
, DJIEMEHTaMU

X oo X

KOTOPOH SIBJISIFOTCS] 3HAYEHUS] KOHTPOJIMPYEMBIX,

MU3MEPSIEMBIX, TIEPEMEHHBIX, KOTOPHIE OHH IIPUHAMAIIH B

MPOLECCE UBMEPEHUN;

a) marpuna F =(x;) =

6) MaTpHuIIa
7 ) yfaininn)]
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f.(xP) £, .. f (x®)
{fij} :{ f( )—((ij} — fl(X(Z)) fz(X(Z)) fm(X(Z)) ,KOTOp'cUI
BEY) £EY) L, Y)

COZICP)KUT 3HAYCHHSI OA3UCHBIX (DYHKITUH

B) 3HAQUCHUA KOMIIOHCHT BCKTOPA BBIXOAHOTO
CHUTr'HaJIa BO BCEX OIIbITAX:

T) MaTpHIla, CoepKaIias 3Ha4eHUs] BXOTHOTO U
BBIXO/IHOTO CUTHAJIOB JIJISl BCEX OIBITOB.

8. OCcHOBHOI1 TUIIOTE30M
TEOPUHU U3MEPEHUN HA3HIBACTCS
JIOTTYIIICHHE O TOM, YTO

a) ciIyJaiiHbIe OIMTMOKK U3MEPEHHM pacIipe/Ie/iCHbI
10 HOPMAJILHOMY 3aKOHY, T.€. IOUYMHSIOTCS PaCIPENCIICHUIO
_(x=x)?

20% -
e )

I'aycca p(x) =

1
o~ 2T

0) B pe3ysipTarax U3MEPEHHI OTCYTCTBYET
cUCTEMATUYECKas OLINOKA,;

B) ClTy4yaifHbIe OIMOKU U3MEPEHUN TIOUUHSIIOTCS
pacmpenenenuio Ilyaccona;

F) JUCIICPCHU IJId BCEX OIBITOB OWMHAKOBA.

9. YpaBHeHus
MPOCTEUIIIEH MOJIEN, TNHEHHOU
OTHOCHUTEJIBHO HEM3BECTHBIX
k023(pPHUIIMEHTOB UMEIOT BH/I:

a) y=(f(%,8)=y" =(f(x),6)+1", i=12,.N,
rae y" - u3MepeHHas B i-M SKCIIEpUMEHTE BEIUYNHA
BBIXOJIHOTO curHama y, 4" - ciydaitHas omuoOka
U3MEpEeHUH 3TOI BEIMYHUHBI B I-M SKCIIEPHMEHTE,

X ={x", x{,...,x"} - n3MepeHHbIe 3HAYCHUS
KOHTPOJIMPYEMOI TIepeMEHHOM;

0) y" = f(x",0)+u", i=1,2,..n, tae y* -
U3MEpEHHas! B i-M 3KCIIEPUMEHTE BEJIMYNHA BBIXOJTHOTO
curHana y, p@ - coydaitHas omuOKa H3MEepeHUH 3TOM
BeNMYMHBI B I-M dKkcriepumente, X ={x", x{,...,x"} -
MU3MEpEeHHBIC 3HAYEHHsI KOHTPOJIMPYEMO IepeMEHHOMH,;

B) 6 =Ty, 11e 6={6,6,..6,} -OlCHKA 3HAYCHH

apaMeTpoB, ¥ - BEKTOP M3MEPEHHBIX 3HAUCHHH
BBIXO/IHOTO CUTHAJIA, T —MaTpuIia pazmepa mxn,

r) 6=M"Y e 6 ={6,0,...,6,} - OlleHKa 3HAYCHU

mapameTpoB, Y - BEKTOP BBIXOIHOTO CHTHANA, M —
nH(OpMAITMOHHAS MaTPHUIIA.

10. Hamyymmeit
JIMHEMHOM HEeCMEIIEHHOM
OIICHKO# KO3 (HUITUECHTOB
MozeH y = f(X)6 Ha3bIBaeTCs

a) OIICHKA BHJIA 6= Ty, ne T —Marpuia pasMepa
mxN, Takasi, 9T0 0OecreynBaeT HauMEHBINNE TUCTIEPCHH
D(8) = (¢")? cpemu Bcex TakKMX OLEHOK;

0) oreHka BuIa 6:? =Ty, rae T —wmarpulia pasmepa
mxn;

B) OIICHKA, TIOJYYCHHAs B pe3yJIbTare perieHus
CHUCTEMBI JITHEWHBIX alreOpandecKux ypaBHCHHH
PO =00 +0x0 +..+6 X0+ 40 i=12,..m;

T') OIICHKA, ITOJIyYeHHAs B Pe3yJIbTare pereHusI
CHCTEMBI JIMHEHHBIX ajIredpanuecKux ypaBHEHHH
Y =g f,(X0) +6,f,(x0) +..+6 1 (xV), i=12,..m;
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11. Jns  nuHelHOM
MOZEIHN
YO = f(xMG+u®, (i=1,2,...N)
HaWJIy4liei JIMHEWUHOMN
HEeCMENEHHON OIIEHKOH

k03 PHUIIEHTOB ABISIETCS

a) olleHka 6=M7Y , e M - KBaJIpaTHas MaTpuila
pasMepa MXM ¢ dJeMEHTaMU
=y " f,(x")f (x?), (j,k=1,...m), a KOMIIOHEHTHI
i=1

BeKTOpa Y BBIYHCIISIOTCS IO opMyIam

Y Zl:a}.) (')f(x(')) (j=1,2,.. m)w(')‘( (:!.))2’

0) oreHKa, moTy4aeMasi B pe3yJibTaTe perieHus
CHCTEMBI anre6pa1/1qec1<1/1x ypaBHEHUH BUIa

quj =1,2,..n);

B) OIICHKA G=M"Y ,TIe M - KBaJIpaTHas MaTpuIla
pasmMepa MXM ¢ sIeMeHTaMu

M,y =D (X)) (xV), (j,k=1,...m), a KOMIOHEHTHI BEKTOPa
i=1

Y BBIUUCIISIFOTCS IO (hopMyIam

Y =Yy (x?), (j=12,..m);
i=1

T') OIICHKA, MMoJTy4aeMasi B pe3yJbTare pelieHus
CUCTEMBI anre6pa1/1qec1<nx ypaBHEHUH BUJA

quj =1,2,..m).

12. Jlng  momydeHust
HaWJIy4liei JIMHEUHOMN
HeCMENIeHHON OIlIEHKH
K03((UIIMEHTOB  HEOOXOIMMO,

9TOOBI

a) KOJIMYCCTBO OIIBITOB ITPEBHIIIAIO KOJIMYECTBO
HCHU3BCCTHBIX KOB(I)(I)I/II_[I/IGHTOB MOJECIIH,

0) KOJIMYECTBO OIBITOB PABHSJIOCH KOJTUYECTBY
HEU3BECTHHIX KOAPPUIIMEHTOB MOJIEIH,

B) OBLIO BBHIMOJIHEHO KaK MOXHO OOJIbIIIee
KOJIMYECTBO U3MEPEHHIA;

I') KOJIMYECTBO OIBITOB 3HAYUTEIHLHO MTPEBBIIIAIO
KOJIMUECTBO KOHTPOJIUPYEMBIX (M3MEPSIeMbIX) BXOTHBIX
MIEPEMEHHBIX

13. ®-onTUMaNIBEHEIM
[UIAHOM HAa3bIBAcTCA IUIAH BUIA:

a) &= argm{ach(M (£)) , T.e. iaH, KOTOPBIIA

obOecreunBaeT JOCTHKECHIUE MAKCUMAILHOTO 3HAYCHHS
¢dbyHkronana @(M(&)), 3aBUCSIIETO OT CBOWCTB
UH()OPMAITMOHHON MaTpHIBl M (&) , KOTOpasi, B CBOIO
ouepeib, 3aBUCUT OT BRIOOPA 3HAUEHUN KOHTPOJIUPYEMBIX
MIEPEMEHHBIX & ; KOHKPETHBIN BUI (PyHKITMOHANIA P(M (&) |

KpUTEpUN ONTUMAILHOCTH BHIOMpAETCS
SKCIIEPUMEHTATOPOM,;

0) & =arg m{ach (detys € )), T.e. IUIAH, KOTOPBIA

obecreunBaeT JOCTHKCHUE MAKCUMAILHOTO 3HAYCHHS
¢dbyHkroHana @(det(M ))), 3aBUCAIIETO OT OMPEIETUTENS

det(M (¢)) HHPOPMAITMOHHOM MaTPHUIIBI, KOTOPAs, B CBOIO

ouepeib, 3aBUCUT OT BbIOOpa 3HAUEHUN KOHTPOIUPYEMBIX
MIEPEMEHHBIX ¢ ; KOHKPETHBIN BU (PyHKIIMOHAIA

@(det(M ))) 1 KpUTepuit ONTUMATHHOCTH BBIOMpaeTCs
SKCIIEPUMEHTATOPOM,
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B) & =arg m{ax@ (r M €))), T.e. IIaH, KOTOPBIX
o0OecIreunBaeT JOCTHKCHIE MAKCUMAIIBHOTO 3HAYCHHUS
¢dyHKIIHOHATa @(tr (M (£))), 3aBUCSIIIETO OT ciiea
tr(M™(&)) oOpateHHOM HHOOPMAITMOHHON MaTPHUIIBI
tr (M (&)) , KoTOpasi, B CBOIO 04Yepe/lb, 3aBUCUT OT BBIOOpa
3HAUEHUN KOHTPOJIUPYEMBIX IIEPEMEHHBIX ¢ ; KOHKPETHBIN
BHJ pYHKIHOHATIA @(tr (M (£))) | KpUTEpHiA
ONTUMAJILHOCTH BBIOMPACTCS SKCIIEPUMEHTATOPOM,

r) & =argmax(det/ £ )).

14. D-ontuMaaIbHBIM
IUIAHOM Ha3bIBAeTCH IUIAH BUIA.

a) ¢* =argmax(det( (<)) ;

6) & =argmax(r 0/~ €)));

B) ¢ =arg max® {r (1 TE)), e or(M(E),
3aBUCUT oT ciena tr(M (&) oOpareHHO i
HH()OPMAITMOHHON MaTpuIlel tr(M~(£)), KoTopas, B CBOIO

ouepellb, 3aBUCUT OT BBIOOpa 3HAYEHHH KOHTPOIUPYEMBIX

MEepPeMEHHbIX ¢, KOHKPEeTHBI BuJ  (yHKIMOHAA
o(tr(M*(§))) W KpuTepudl ONTHUMAIHLHOCTH BBIOMpPAETCS

AKCTIEPUMEHTATOPOM;

r) & =arg max (detl £ ).

15. A-onTUMaIbLHBIM
IUIAHOM Ha3bIBAeTCH IUIAH BUIA!

a) & =arg m{in(tr M (€)), T.e. IaH,

o0ecIIeunBaroIni MUHUMAJILHOE 3HAUYEHUE ClIe1a
nH(OPMAITMOHHON MaTPHIIHI;

0) & =arg m{ax(r M E))), T.C. IIJIaH,

obecneuynBaromMii  MakCHMaJIbHOE  3HAYeHHEe  CJIEeda
nH(OPMAITMOHHON MaTPHIIHI;

B) & =arg m{ax(detM €)), T.e. IIaH,

o0ecreYnBaroInil MAaKCUMAJIBHOE 3HAYEHUE ONpeIeTUTeNs
WH()OPMAITMOHHON MaTPHIIBI;

r) & =arg rr}in(detM €))), T.e. IIaH,

obOecTieunBarONINii MUHUMAIFHOE 3HAYCHHE ONTPEICTATENS
UH(OPMAITMOHHON MATPHIIBL.

16. ITman
MOJHO(PAKTOPHOTO
9KCIIEPUMEHTA

a) SIBJISACTCS D-onTuMaiasHBIM I1IJIaHOM U,
OJHOBPEMCHHO, A-onTHMaIbHBIM IIJIAHOM ;

0) stBisteTCst TONIbKO D-ONTHMAJIBHBIM IJIAHOM;

B) SIBIIIETCS TOJIBKO A-OITHMAIEHEIM TIJIAHOM,

F) HC OTHOCHUTCA K YUCITY OITUMAJIbHBIX ITJIAHOB.

CornacoeaHa Ha noptane N2 26516

17



17. OpToroHaJibHbIM
IUTAHOM HKCIIEPUMEHTA
Ha3bIBACTCSI IJIaH

Xyq o e Xy
marpunesn Bumga F=| .. .. ..|, Bce

Xnp o X

a) ¢

9NIEMEHThl KOTOpOW paBHbI *1, W TpU 3TOM CTOJIOIBI
IIOTIAPHO OPTOTOHAJIBHEI;

XV, x™
0) IUIaH BHUJIA &= ;
P B,
N

P20 Y p=1i=12.N;

i=1

B) J1aH

X L x®
BHJA & = T ,
[OTPRPPR o A

N
p=0, Y p=1 p=r/N,i=12.N;
i=1

I) IJIaH BUaa &* =arg m{ax(detM £)).

18.B ciryuae
MOJTHO(PAKTOPHOTO
SKCIICPUMEHTA THIIa
uH(pOpMaIMOHHAS MaTpHUIIA
MPEICTABISIET COOOM

a) JMAroHaJbHYIO Marpully Buma M =8E, rme E
CIMHUYHA MaTpuIia pasmepa 8x8,

0) sIBJIIETCS €IMHUYHON MaTpUIlei pa3mepa 8x8;

B) HECUMMETPUYHYIO MaTPHILY;

r) JHaroHaJbHYIO MATpUILY,
JIMarOHAJIBHBIE HJIEMEHTHI PA3JIMYHBI.

Yy KOTOpOM BCe

19. MoxHo m
IPUMEHSITh METOJT
MOCJIEZIOBATENIbHON  perpeccuu
JUIST MIEHTH(GHUKAUA MoJIenei,
HEJTMHEHHBIX OTHOCHUTEIIEHO
HEU3BECTHHIX IMapaMeTpoB?

a) MOXXHO TMOCJIE TPEJIBAPUTEIIHBHOTO BBITIOJTHEHUS
POLEAYPHI JINHEapU3alluy,

0) is uaeHTU(UKAIMKE TTapaMeTPOB HETMHEHHBIX
MOJIEJIEl  METOJ TOCIEIOBATENILHOW  pPETrpecCud  HeE
IPUTOJICH B IIPUHIIMUIIE;

B) MOXKHO 0€3 BCSIKUX OTPaHUYCHUH;

T ) HCJIb3s HU IIPU KaKUX YCJIOBUAX.

20. Jlnsg waeHTAUKAITAN

METOJIOM MaKCHUMaJIbHOTO
MpaBAOMOAOOUs  IMapaMeTpoB
cucrempl  @=(0,0)+Vv 1o
CJIE/TYFOIIIM pe3yybTaram
A3MEpPEHUN

=4, =11 =30 =
HaauTe  WH()OPMAIMOHHYIO
MaTpHILy.

21 12
a) X
[12 14]

5) (21 —12}
12 14
( 21 12}_
B) :
-12 14

14 12
r) .
[12 21J

14.1.2. Jx3amMeHAINOHHBIE BOMPOCHI

Nel

1. JlaiiTe onmpenenenre mpeaMeTa TeOpUn UACHTH(DUKAIINY B ITUPOKOM CMBICTIE CIIOBA.
2. Kakwue mapaMeTpsl CHCTEMBI HICHTHPHUITMPYIOTCS METOJIOM KBa3WJIMHEAPU3aIIAN ?

3. Jlnst Mmomenmu y =h, +bx, +b,x,+bx,+b XX +b X X #b X% +b %X % MomHO(PAKTOPHOTO

OKCIICpUMCHTA TUIIa 23

Ne Touex |

DakTopbl | BoxonHoii curman
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IJIaHa Xo, X]_’ Xzy X3’ X]_Xzy X2X3’ X3X1’ X1X2X3’ yi/, yi”, yi
=0 | F1 =2 | =3 j=4 =5 j=6 =7 p=1 p=2
1 + + + + + + + + y{ y1// A
- - - - / i v
2 + + + + y2 y2 y2
- - - - / 1 N
3 + + + + y3 y3 y3
- - - - / 1 Iy
4 + + + + y4 y4 y4
- - - - / i N
5 + + + + y5 y5 y5
- - - - ! i v
6 + + + + y6 y6 y6
- - - - / 1 Ay,
7 + + + + y7 y7 y7
- - - - / 1 U
8 + + + + y8 yB y8
3amucarb B pa3BepHYTOM BHJIEe POPMYJIBI IS pacueTa ko3 UIueHToB by, b, b,, b,.
No2
1. JlaiiTe onpenenenue npeaMeTa TCOPHH UACHTU(DHUKAIIMY B Y3KOM CMBICIIE CJIOBA.
2. IlpuBenure B 00IIEM BHJI€ YPABHEHUSI MHOTOMEPHOI CUCTEMBI YIIPABICHUS.
3. Brmonnute JINHEapHu3aIuio YpaBHEHHS HEJIMHENHOI MoAeIn
X2 asX
y=ag+ a1x1x§ +a,%, eXplag ) + ——2=2 (3amummMTe ypaBHEHHUS JIMHEapH30BaHHOI
3 Jl-a
5X5

MOJICITH).
Ne3
1. CdopmynupyiiTe KpUTEPUU YCTOWUYUBOCTH MHOTOMEPHBIX CUCTEM.
2. Jlokaxure, 4TO JUHEHHOE TIPeoOpa3oBaHNE HE N3MEHSET COOCTBEHHBIX YHCET JIMHEHHOW CHCTEMBI
yIIpaBICHHUS.
3. IlpuMeneHue MeTONa KBAa3WIIMHEAPHU3ANUU K YPABHEHUIO HETMHEWHOW MOJIEITH

(1) = 6,(x(®))* +,u(t), (U(t) - M3MepsieMbIii BXOIHOMN cUrHAl, 6= {6, 672} - BEKTOP

UJICHTUQUIIMPYEMBIX TTAPAMETPOB) TIPUBOIMT K yPaBHEHUIO 7“7 (t) = A2 (t) +V* (1)), 2={x 6, 6,} ,
pelieHre KOTOporo uMeeT BUA Z2*(t) = &(t,t,)2** (t,) +§*'(t) . 3amuImuTe CUCTEMY
nuddepeHIaIbHBIX YpaBHEHUH, KOTOPBIM B ATOM MPUMEpPE JTOJIKHA YAOBIETBOPSATEH EPeX0IHas
marpuna @(t,t,) .

Ned
JlaiiTe onpeieieHne YCTOMUYMBOCTH CUCTEMBI YIIPABIICHHS.
Kak ocymectBnsieTcs: TuHeapu3aius Ipyu UACHTH()UKAIINA HETUHEHHBIX CUCTEM ?

=

3. MeronoM MaKCHUMaJbHOIO IpaBIONONO0US HAWIUTE IapaMeTpbl CUCTEMBl W = (é,ﬁ) +V 1o
pe3ynbraram Tpex MEPBBIX U3MEPEHUN: & =4, w, =11, w,= 3,uU,= (1, 2),U,= (4,3),U0,= (& .

Neb
1. Coopmynupyiite KpUTEpHH YCTOMUMBOCTU OHOMEPHBIX CUCTEM YIIPABICHHUS.
2. PazbsicHuTE CyTh ITpOLETy Bl AMArOHAIN3ALUY.
3 Jdns monmemm y=h, +bXx +bX,+bX,+b XX D X X #+b X% +b XX X% MOJTHO()aKTOPHOTO
SKCIIEPHMEHTA THMA 2° ¢ IITAHOM
Ne Touek DaxTopsl BrIxo/1HOM curHan
IJ1aHa Xo, X1 le X3, X]_Xzy X2X3, X3X1, X1X2X3, yi
=0 |j=1 |j=2 |j=3 | j=4 j=5 j=6 j=7
1 + + |+ | + + + + + 10
2 + - + | + - + - - 9
3 + + - + - - + - 8
4 + - - + + - - + 7
5 + + | + - + - - - 6
6 + - + - - - + + 5
7 + + - - - + - + 4

CornacosaHa Ha noprane Ne 26516 19



8 [+ [-[-[-[+ [+ ]+ ] - | 3

HaiiuTe 3HaYeHne kodddunueHToB by, b, b, b,.

N6
1. Yro takoe nmuHeHOE MpeoOpa3oBaHue YpaBHEHUHN TMHEHHOM CUCTEMBI YIIPABICHHUS ?
2. Jlaiite onpenenenne (yHKIIMA OTKIIAKA.
3. Hnsa MoJenu y=by+bx +bXx,+bx,+b, XX +b, X x +b X% +b ;XXX MOJTHO(AKTOPHOTO
SKCIIEPUMEHTA THIIA 2° C IIAHOM
Ne Touek DaxTopsl BrIxoniHOM curnan
IJjiaHa Xo, le X5 X3’ X]_Xzy X2X3’ X3X1’ X1X2X3’ yi
=0 |j=1 |j=2 |j=3 | j=4 j=5 j=6 i=7
1 + + |+ |+ + + + + 3
2 + - + | + - + - - 4
3 + + - + - - + - 5
4 + - - + + - - + 6
5 + + |+ - + - - - 7
6 + - + - - - + + 8
7 + + - - - + - + 9
8 + - - - + + + - 10
HalUTe 3HAYCHHUE YETHIPEX MEePBBIX K03()PHUIIMEHTOR.
Ne7
1. KakoBbl oOrpaHWueHUs Ha BHJ MaTpHUIl JMHEHHBIX NpeoOpa3oBaHWIl ypaBHEHUU JTHMHEWHBIX
cucTem?
2. JlaliTe ompe/eneHne KAHOHNYECKOTO MPeoOpa3oBaHUsl TUHEWHON CHCTEMEI.
3. Jnsa MOJIeNn y=h, +bx +b,X, +b X, +b XX +b XX #b XX +b XXX MOJIHO(AKTOPHOTO
IKCIIEPHMEHTA TUIIA 2° C IIAHOM
Ne Todex DaKTOphI BrixonHoii curnan
IJjiaHa Xo, X]_’ X5 X3’ X]_Xzy X2X3’ X3X1’ X1X2X3’ yi
=0 |j=1 |j=2 |j=3 | j=4 i=5 j=6 i=7
1 + |+ |+ | + + + + + 3
2 + - + | + - + - - 4
3 + + - + - - + - 5
4 + - - + + - - + 6
5 + + |+ - + - - - 7
6 + - + - - - + + 8
7 + + - - - + - + 9
8 + - - - + + + - 10
HaiiiuTe Bce 3HaYaIue KO3 QUIMEeHTHI.
N8
1. Onwummmre aaropuT™ IPSIMOTO OIpeIeIeHHs] COOCTBEHHBIX BEKTOPOB.
2. Yto Ha3bIBaeTCS HAWIYUITCH JIMHEHHOW HECMEIIEHHOUW OIEHKOM ?
3. 3Banummre nHGOPMAIMOHHYIO MATPHILY JJIs TIJIaHA
No 3HayeHus 0a3UCHBIX (DYHKITHI
OIIbITa fl f2 f3 f4 f5 fs f7 f8
1 1 1 1 1 1 1 1 1
2 1 ]-1|1 1 -1 1 -1 -1
3 1 1 -1 1 -1 -1 1 -1
4 1 -1 |-1]1 1 -1 -1 1
5 1 1 1] -1 1 -1 -1 -1
6 1 /-1 1] -1 -1 -1 1 1
I 1 1 |-1| -1 -1 1 -1 1
8 1 ]-1|-1] -1 1 1 1 -1
Ne9
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1. K kakum HauOoyiee CyIIECTBEHHBIM W3MEHEHHUSIM HPUBOAUT MPOLEaypa JUArOHATIU3AIII
JTUHEWHON CUCTEMBI YIIpaBICHUS ?

2. JIoKaXHTe OPTOrOHAIBHOCTh MATPHIIBI ILUIAHA MOMHO(pAKTOPHOTO IKCIIEPAMEHTA 2°,
2
3. VYcroiiunBa JId CUCTEMA ¢ 3aKOHOM (DYHKITHOHUPOBAHUS % —3% +2x=07
M10
1. JlaiiTe onpeieIeHue yIpaBisieMOil CUCTEMBI.
2. Yro Takoe OazucHbIe PYHKIIUU B TPOCTEHIIIHNX 3a7a4aX UACHTQUKAIIH ?
3. 3anumuTe HHOOPMATMOHHYIO MaTPHUILy JUIS IIaHa
Ne 3HaveHus 0a3UCHBIX (PYHKIMH
OIIbITa fl f2 f3 f4 f5 fe f7 f8
1 1 1 1 1 1 1 1 1
2 0O [-1]1 1 -1 1 -1 -1
3 0 1 -1 1 -1 -1 1 -1
4 O [-1]-1]1 1 -1 -1 1
5 0 1 1] -1 1 -1 -1 -1
6 O [-1]1]|-1 -1 -1 1 1
I 0 1 |-1] -1 -1 1 -1 1
8 O [-1]|-1]-1 1 1 1 -1
Nell

1. Chopmynupyiite KpuTepuii yrpasisieMmoctd [ mipdepra.
2. Kakoif maH 3KCIepruMeHTa Ha3bIBaeTCsl A-ONTUMAIbHBIM ?
3. lns wuneHTH(UKAIMM HEW3BECTHOTO HAYAILHOTO COCTOSIHUST W TapaMeTpOB  MOJIENH

(jj_);l = £,(t,%,0,0) = 6%, + 6,XX,, X :{XI’X} :

10
y=AX, A= , 3aMucarb OCHOBHBIE
dx, _ o AL = 0 1
e f,(t,%,0,0)=-2x, +0:xX,,0={6,0,6}
ypaBHEHHUS METOJIa KBAa3UINHEapU3aIlHH.
Nel2
1. CdopmymupoBarb KPUTEPHA YIIPABIIEMOCTH Ha OCHOBE Pa3IOKEHUSI MATPUYHON SKCITOHEHTHI.
2. Coopmynupyiite Teopemy ['aycca-MapkoBa u ee 00001IeHUS.
3. llns wneHTH(UKAIUM HEW3BECTHOTO HAYabHOTO COCTOSIHAS H  T1apaMeTPOB  MOJICIH
d o A S
d—);lz f,(t,%,0,6) = sin@x, )+ cos@x, )X ={x, x} . 4
q y=AX, A= [1 3J , 3anucarb OCHOBHBIE
T)% = ,(t,%,0,6) = 6,x, - sin,),.6 ={6, 8, 6}
ypaBHEHHUS METOJIa KBAa3UINHEeapU3alliH.
Nel3
1. JlaiiTe onpeneneHre yrpaBiIsieMOCTH.
2. KaxoBa mocranoBka 3ajjauyl MJIaHUPOBAHUS YKCTIEpUMEHTA?
3. JUis  uaeHTUUKAIME HEW3BECTHOTO HAYallbHOTO COCTOSHUSL ¥ IapaMeTpoOB  MOJIENH
d I 1 o
s f,(t,%,0,0) = 0% ———XX,, X={X;,x} ,
dt 800 I 1
q y=AX, A= (1 9} ,3aIIUCarThb OCHOBHBIE
T)% = £,(t,%,U,0) = 0,%, + 0.xX,, 6 ={6,0,0} ,
ypaBHEHHUS METOJ]a KBAa3UINHEeapU3alliH.
Nel4
1. Jaitte onpenenenue HaOMIOMAEMON CUCTEMBL.
2. Urto Ha3bIBaETCS BEKTOPOM PE3yJIbTaTOB U3MEPEHUI M MaTpHIleH TUIaHa SKCIIEpUMEHTa?
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3. I[J'ISI I/I,Z[eHTI/I(bI/IKaI_[I/II/I HCU3BCCTHOTO HAYAJIBHOTO COCTOSAHUSA U IIapaMETpOB MOJCIIA

d A o
) %2 y=AX, A=( j,3an1/1caTL OCHOBHBIE
X2 —

- f,(t,%,U,80) =6, +6,sink,)+t,0={6,6,0}

YpaBHCHUA MCTOJIa KBa3UJIMHCApU3alluu.

Me15
1. JIiis maeHTUUKAIIAN KaKUX CUCTEM TIPUTOJICH METO/I MAaKCHMAaJILHOTO MPaBIOTIOI00US ?
2. Coopmynupyiite KpuTepHii HabIIOTAEMOCTH HAa OCHOBE PA3JIOKEHUS MAaTPUYHON SKCIIOHEHTHI.
3. JUis  uaeHTHUKAIME HEW3BECTHOTO HAYaJbHOTO COCTOSHUSL W ITIapaMeTpPOB  MOJIENH
dx, _ i A= g =
T f,(t,%,0,0) = 6txx,, X ={x,,x} , o 10 1
q y=AX, A= 1 10/ 3aMucarb
T)% = ,(t,%,0,0) = 6, + sin@x,)+1,6 ={6, 6,0} .
OCHOBHbBIE YPaBHEHUS METO/a KBa3WJIMHEApU3aIUH.
MNe16
1. CdopmynmupyiiTe OCHOBHYIO THIIOTE3y TCOPUH H3MEPEHUM.
2. 3anumure BHIpaKEHHE TS HHPOPMAIIMOHHOI MATPUITHI IOMHO(AKTOPHOTO SKCIIEPUMEHTa 2,
3. lns wuneHTHUKAMM B CcIydae H3BECTHOTO HAYaJbHOTO COCTOSIHHS ITapaMeTpPOB MOJIEIH
d s BX+OX5
—Xlzfl(t,x,u,6?)=121—22,x={x1,x2} , .
dt t? + XX, xt?)=-10, = 12 1
q ( t) © 10 y=AX, A= 1 10/ 3aMucarb
X - X, + ~ t*’)=-1.0,
—2= fz(t,x,u,6)=6?3xlz—2 ,6={6,6,6}, %)
dt t°+ XX,
OCHOBHBIC YPaBHEHUS METO/Ia KBa3WIIMHEAPU3aIIH.
Nel7
1. Pa3bsicHUTE OCHOBHEIE MOJIOKEHHUSI METOJ[a MAKCHMAJILHOTO TTPABIOTIOIO0HSI.

2. Tlomyunte hopMylIsl Iist pacdera Kod(hGHUIHEHTOB TOTHOYAKTOPHOTO IKCIEPHMEHTa 2° | HCXOMIS
n3 obmux QopMmya pacdera Kod(Q(PHUIIMEHTOB JWUHEHHOW MOJEIM HA OCHOBE METOJla
MaKCHMaJIbHOTO MPaBIOMIOI00HS.

3. Jlnst wumeHTHGHKAUMK B Cllydae H3BECTHOTO HAYAIBHOTO COCTOSHHS IapaMeTpoB MOJICIH

2
d_X1= fl(t’)‘(’g,é)zm )‘(—{Xl, 2} ,

={ X ,X
dt P -xx, t®)=-1.0, 7 3
. % Zt {Xl( (0)) ‘1o y=AX, Az(z 9} 3ammcarh
— + ~ t =1.
¢ xug)=02"Y gorg g gy e?)=10
dt t° = XX,
OCHOBHBIE YPaBHEHHUSI METOZa KBa3WIMHEAPHU3ALUH.
MNel8
1. 3anmumuTe BBIpAKEHWE JUISI WHPOPMAIIMOHHOW MATPHIBI JIMHEWHONH OTHOCHTEIIEHO

k03¢ GureHToB (QYHKIMU OTKJIMKAa Mojaeau (Cliydail ¢ paBHBIMH JIUCIIEPCHSIMH), a TaKkKe
(bopMyITy HECMETIIEHHOH OIEHKH JIJISl TUCTICPCHH.

2. Kak BbIOMpaeTcs HadanmpHas OIEHKA KOX(PQPUIIMEHTOB B MpolEAype TMOCIeI0BaTeIbHOM
UJCHT(UKAITIH ?
3. st wpeHTHduKanuu B ClIydae M3BECTHOTO HAYAJIBHOTO COCTOSHHS — MapaMeTpoB
Do f (4%,0,6)= 00 + 6,0 x={x,x} . o
dt X, x(t™)=0.1, . 8 3
MOJICIIN ( ) () 01y:Ax, A= 2 10/
dx, _ oA XXt X (™) =0.1,
i f,(t,%x,4, )—%W,Q—{Hlﬂz,&} :
3amucarb OCHOBHBIE YPaBHEHUS METO/Ia KBa3MIIMHEAPH3AIIHH.
MNe19
1. KakoBel 0cOOEHHOCTH TOCIEAOBaTeNbHOM WACHTHUDUKAIIMM B Cllydae MPUMEHEHHS
HEJTMHCWHBIX 0a3UCHBIX (DYHKITHIA?
2. JlaitTe onpeenenre AUCKPETHOTO IJIaHa SKCIIEPUMEHTA.
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wN e

wnN P

I[J'ISI I/I,Z[eHTI/I(l)I/IKaI_[I/II/I B CJIyda€ H3BECTHOIO0 HA4YAJIBHOIO COCTOSAHUA  IIapaMETpPOB

D § (1,%,0,6)= 61% Z=x00 | 1) =2

dt 7.0 . 7 1

MOJIEIIA d , 10 y=AX, A= > a4l 3aMucarb
_X2:f t_'_'é :Hﬁ 9 X t(o) =—,
o = X0.0)=0,.2.0={8,6) % (") =

OCHOBHBIE YPABHEHUsI METOAA KBa3WJIMHEApU3ALUH.

Ne20
Kaxko#i mman sxcnepuMenTa Ha3biBaeTcss @-0oNTUMATBLHBIM ?
JIist uaeHTUUKAIIIT KaKUX CUCTEM MPUMEHSIETCS METO/ KBa3UJIMHEeapu3alliu ?
Jis  wneHTHQUKAamMM B cioydae  M3BECTHOTO  HAYAJIBHOTO  COCTOSHHSI — HapaMeTpOB

x (t?) = \/_O A% A= 7 2
1 12)

X,
o5 t©) =43.0,
¥ ot x,0,0)=6,%,6={6,0) o) =
at X,
OCHOBHBIC ypaBHeHI/IH MECTOAAa KB%HHI/IHeapI/I?ﬁaHI/H/I.
Ne21
KaKOﬁ I1JIaH BKCHepI/IMeHTa Ha3bIBACTCA D'OHTI/IMaHBHBIM?
OHI/H_HI/ITe OCHOBHBIC OTaIlbl HJIaHI/IpOBaHI/ISI 3KCHepHMeHTa.
I1o NpMBEICHHBIM B CJIEIyIONIEH TabIuIe

%— f,(t,X,u i,0)= glx_gly(:{xl,xz},

MOACIN 3alucarb

X

1

-1

1

%

1

1

-1

y(X)

3

1

1

pe3ybTaram H3M€p€HHfI BXOJHOI0 U BBIXOJHOT'O CHUTHAJIOB HAMTH METOAOM MAaKCHUMAaJIbHOTO

IIPaBIONOA00US TapaMeTpbl MoAenu Y(X) = 6, + 6,X, + 6.X,.

1.
2.
3

Ne22
OOBsICHUTE CYyTh METO/Ia KBAa3WJIMHEAPU3AIIHH.
Kak ocymectisieTcs mepexo/| K KOAMPOBAHHBIM TEPEMEHHBIM ?
ITo mpuBeICHHBIM B CIICAYIOIIEH Ta0HIe

X 1 2 3 4

y(X) e e’ e’ e°

pe3yiibTaraMm I/ISMepeHI/Iﬁ BXOJHOI'O U BBIXOJHOTI'O CHUTHAJIOB HAMTH METOIOM MAaKCHUMAaJIbHOTO

IPaBIONOAO0Hs mapaMeTphl Moaenu y(X) = ae™.

Ne23

1. 3anummTe MaTpHILY IIaHA TOMHO(GAKTOPHOTO SKCIIEPHMEHTA THIa 2,
2. Omummure npornecc (METOA) PErPECCHOHHONW HICHTU(HKAIUH CTaTHYECKOW CHCTEMBI C OJHUM
BBIXOJIOM M HECKOJIBKIMH BXO/IaMH.
3. Ilo mpuBeneHHBIM B ciieAyromielt Tadnuie
X, 1 -1 -1 1
X, 1 -1 1 -1
y(X) 3 -1 1 1

pe3ybTaram H3M€p€HHfI BXOJHOI0 U BBIXOJHOTO CHUTHAJIOB HAMTH METOAOM MaKCHUMAaJIbHOTO

PaBIONON00Hs TapaMeTpbl Moz Y(X) = 6, + 8, +6.X,.

1.

2.
3.

Ne24
Onumute mnpormecc (METON) PErpecCHOHHON HWACHTH(PUKAIIMKA CTAaTHYSCKONM CHUCTEMBI C
HECKOJIbKMMH BBIXOJJaMHU U HECKOJIbKMMH BXOJAMH.
Cdhopmynupyiite kputepuit Habmogaemoctu [ mipdepra.
Ilo npuBeieHHBIM B clieAytolei Tadnuie

X 1 2 3 4

y(X) 1 e e e’

pe3yiibTaraMm I/ISMepeHI/Iﬁ BXOJHOI'O U BBIXOJHOI'O CHUTHAJIOB HAUTH METOIOM MAaKCHUMAaJIbHOTO

IpaBIONOAO0Hs mapaMeTphl Moaenu Y(X) = ae™.
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Ne25
1. Omummure mporecc (METOA) PErpecCHOHHOW HMICHTH()HUKAIMA MHOTOMEPHON JIMHEHHOMN
OUHAMHYECKON CHCTEMEL.

2. Kakxumu ypaBHEHUSIMU ONUCHIBACTCS HEeCTAllMOHAPHAS JTHHEWHAS CUCTEMa YIIPaBICHUS ?
3. llo mpuBeneHHBIM B CeayIOmeEn TabuIe
X, 1 -1 -1 1
X, 1 -1 1 -1
y(X) 1 -1 1 3

pes3yJbrataM M3MEpeHUil BXOJHOTO U BBIXOAHOTO CHTHAJIOB HAHTH METOJOM MaKCHMAaJIbHOTO
IIPABIONOAO0HS TapaMeTpbl MoJeu Y(X) = g, + 8,X, + 8.XX,,.
Ne26
1. TlpuBenute npumep JTuHEapU3aIH HETUHEHHON CUCTEMBI.
2. OnummTe Tporiece IMOCIe0BaTeIbHON HICHTH(UKAIIMA CTaTHIECKOH MHOTOMEPHOHW CHCTEMBI C
OJTHMM BBIXO/IOM U HECKOJIBKUMH BXOJAMHU.
3. Jnsa MOJIeNn y=h, +bx +b,X, +b X, +b XX 4D XX #b X% +b XXX MOJIHO(AKTOPHOTO
OKCIIEPUMEHTA THIIA 2° C IIAHOM

Ne Todex DaKTOphI BrixonHoii curnan
JjiaHa Xo, X]_’ Xzy X3’ X]_Xzy X2X3’ X3X1’ X1X2X3’ yi
=0 | =1 |j=2 | =3 | j=4 i=5 j=6 =7
1 + |+ |+ | + + + + + 1
2 + - + + - + - - 2
3 + + - + - - + - 3
4 + - - + + - - + 4
5 + + |+ - + - - - 5
6 + - + - - - + + 6
7 + + - - - + - + 7
8 + - - - + + + - 8

HaiiiuTe Bce 3HaYaIue KO3 QUIIMEeHTHI.
Ne27
1. OT Kakux XapaKTePUCTHK UACHTH(DHUIIUPYEMOM CHCTEMBI 3aBHCHT ITOKa3aTellb KadecTBa?
2. JlaiiTe onpeseneHne CTallMOHAPHON U HeCTAIlMOHAPHOW MHOTOMEPHON CHCTEMBI YIIPABICHHUS.
3. s MOJIENH y=h, +bx +bX,+bx,+b XX ,+b X X #b X% +b XXX MOJTHO()AaKTOPHOTO
SKCIIEPUMEHTA THIIA 2° C IIAHOM

Ne Todex DaKTOphI BrixonHoii curnan
JjiaHa Xo, X]_’ Xzy X3’ X]_Xzy X2X3’ X3X1’ X1X2X3’ yi
=0 |j=1 |j=2 |j=3 | j=4 i=5 j=6 i=7
1 + |+ |+ | + + + + + 9
2 + - + | + - + - - 8
3 + + - + - - + - 7
4 + - - + + - - + 6
5 + + |+ - + - - - 5
6 + - + - - - + + 4
7 + + - - - + - + 3
8 + - - - + + + - 2

HaluTe Bee 3HAJaIue K03 (OUIIHEHTHI.

14.1.3. Temb1 1a00paTOPHBIX padoT

YCTOWUNBOCTD, YIPABISIEMOCTh, HAOIIOIAEMOCTh U UICHTH(QHIINPYEMOCTh OTHOMEPHBIX CHCTEM

NnenTtudukamms ¢ MOMOIIBIO PETPECCHOHHBIX METO/OB. CTaTWdecKas 3ajada UICHTH(PUKAIIUN
apaMeTpOB MHOTOMEPHBIX JITHEHHBIX CHCTEM

NnenTndukanysi ¢ MOMOIIBI0 PErpecCCHOHHBIX METOJOB. CTaTHYecKas 3ajada HIeHTH(HUKAIIN
napaMeTpOB MHOTOMEPHBIX HETMHEUHBIX CUCTEM

[IpumeHeHre MeTofa MaKCHMAIILHOTO IPABIOMOMO0US JJIi TMOCTPOCHHUS MOJeNeil CHcTeM:
UCCIIEIOBAaHUE CBS3M MEXAY JBYMS WIM HECKOJIbKHUMH CIyYailHBIMH BeJIMYMHAMHU, 0OpadoTKa
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pe3yJIbTaToB, IPOBEPKa a/IeKBaTHOCTH

MeTozbl TOCTPOCHHUS CTAaTHYECKUX MOJIETICH.

Merto/ipl OCe10BaTEIbHON WACHTU(DUKAIINH.

Wnentudukamms  mapaMeTpoB — HEJIMHEHHBIX  JWHAMHYECKAX  CHCTEM,  OIHCHIBAEMBIX
T depeHIInaTbHBIMI YPaBHEHUSIMH, TIPU 33JaHHBIX HaYaJIbHBIX YCIOBUSX.

Wnentudukanms mapaMeTpoB HETHHEHHBIX TUHAMUYECKAX OOBEKTOB, ONMCHIBAEMBIX CHCTEMaMHU
HeJNMHEHHBIX AU} depeHnnaibHbIX ypaBHEHUH.

14.2. Tpe6oBaHUsI K OIEHOYHBIM MATePHAJIAM JIsl JIHIL ¢ OTPAHHYEHHBIMHU BO3MOKHOCTSIMU
310POBbsI H HHBAJIH/I0B
Jlnsg  7mur ¢ OrpaHWYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBBSI M WHBAIUIOB IPEIyCMOTPEHBI
JIOTIOTHUTEJIFHBIE OIIEHOUHBIE MaTepualbl, IepeueHb KOTOPHIX yKa3aH B Tabiwuie 14.
Tabmuma 14 — JlonogHATENEHBIE MaTepHalibl OIICHUBAHUS IS JIAIl C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU
3/IOPOBBSI U HHBAIUIOB

Kareropun Bub1 1ONOTHAUTETHHBIX OIIEHOYHBIX @®opMBI KOHTPOJIS ¥ OTIEHKU
oOyyaronxcs MaTepHuajoB pe3yJIbTaToB 00y4YeHUs

TecTsl, MICEMEHHBIE CAMOCTOSTEITHHBIE
paboThI, BOMIPOCHI K 3a4ETY,
KOHTPOJIbHBIE padOTHI

C HapyleHusIMHA
ciyxa

[IpeumyIieCTBEHHO MUCEMEHHAS
MpoBepKa

C mapymenussmu | CobeceoBaHme 1Mo BOIpocam K 3a4deTy, [IpemmyimnecTBeHHO yCcTHas MpoOBEpKa

3peHust OIpOC MO TEPMUHAM (uHOMBHTyaTIHHO)

C HapyleHus MU Pelenue qucTaHIIMOHHBIX TECTOB,

OTIOPHO- KOHTPOJIbHBIE paboThl, MUCbMEeHHbIE  [IpenMyIiecTBeHHO AUCTAaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOsITeNIbHbIE PabOThI, BOITPOCHI K METO/IaMHU

anmnapara 3a4ery

C orpannuenusiMu o ' TecTbl, MMCbMEHHBIE CAMOCTOSTEIbHBIE [IpeumytiecTBEHHO TTPOBEPKA
o01IeMe TUIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOJISl U3 COCTOSHUS
MOKa3aHUsIM KOHTPOJIbHBIE pabOTHhI, YCTHBIC OTBETHI = 0OYYaIOIIErocss Ha MOMEHT MPOBEPKH

14.3. MeToau4yecKkne peKoMeHIANN M0 OIeHOYHBIM MATEPHAJIAM [IJIsl JIHII ¢ OTPAHHYeHHbIMHA
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIH/I0B

Jlng Ui ¢ OrpaHMYSHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI U WHBAIHUJIOB IIPEyCMaTPUBACTCS
JOCTyIHAs popMa IIPe0CTABICHUS 3a/I1aHUi OIICHOUYHBIX CPEJICTB, & IMEHHO:

- B IevaTHoi (opme;

- B TIEYaTHOH (hopMe C yBEITHUSHHBIM IIPADTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,;

- METOJIOM YTEHUS aCCUCTCHTOM 3aJ[aHus BCIYX;

- MIpeI0CTaBICHUE 3a/IaHuUs C UCTIOJIh30BaHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI I MHBAJUIaM YBEIHMYMBACTCS BpeMs Ha
MOAITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. JIs Takux OOydaromuxcs IperycMaTpUBaeTCs
JOCTyITHAs popMa IPeOCTABICHHUS OTBETOB Ha 3aaHUsI, a UMEHHO:

- MHUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTEHTA,

- MIpPEJICTaBIICHHE OTBETOB YCTHO.

[Iporienrypa oIeHWBaHUS pe3yJIbTaTOB OOYYECHHs JIAI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
37I0POBBSI ¥ MHBAJIWIOB 110 AMCIMIUIMHE TPEeIycMaTpuBaeT MpeAocTaBieHne MHopMmaruu B (Gopmax,
aIalITUPOBAHHBIX K OTPAaHIMYEHISIM UX 3/I0POBBS U BOCIIPHSITHS HHPOPMAITUH

J1s1 M1 ¢ HApYIeHHsIMH 3PeHHSs

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,;

- B ITeYaTHOU (hopMe YBETHMUYCHHBIM IIPUPTOM.

J1st i ¢ HApyIIeHHsIMH CJIyXa!

- B (hOpMe INMEKTPOHHOTO JIOKYMEHTA,;
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- B IeyaTtHo# dopme.
J1st i ¢ Hapy I eHHsIMHU OTIOPHO-ABUTaTe/ILHOIO anmnapara:
- B (hOopMe IIMEKTPOHHOTO JIOKYMEHTA,

- B IeyaTtHo (opme.
[Ipu HeoOXomuMoOCTH MAJIsl JIUII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI U HHBAJIHNIOB

MpoLeAypa OIICHUBAHUS pPe3yIbTaTOB 00yUYEHUS MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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