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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
moArotoBku  (cnenmanbHOCTH) 27.04.04 YhpaBieHwe B TEXHHYECKHX CHCTEMAxX, YTBEPXKICHHOTO
30.10.2014rona, paccMoTpena 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:

[Tpodeccop kadenpsr

KOMIIBFOTCPHBIX CUCTEM B

yIPaBICHUU W IPOCKTUPOBAHUH
(KCYII) B.M. JImutpuen

[Tpodeccop kadenpsr
KOMIIBIOTEPHBIX CUCTEM B

yIIpaBJICHUH B TPOCKTHPOBAHUT
(KCVII) B. M. 3103pK0B
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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

Jucnummna «Anentudukanus o0bekroB yupasienus» (b1.B.0J[.1) otHocutcs k Omoky 1
(BapuaTHBHAS YaCTh).

[IpenmmecTByIOMAMA ~ TUCHUIUTAHAMY, (DOPMUPYIOIMAME  HadaJlbHbIe  3HAHHS, SIBIISIOTCS:
NmuTanmoHHoe MOJIETMPOBAaHWE M MPOEKTUPOBAHWE CUCTEM YIpaBieHHs, MaremMarudecKue OCHOBBI
Teopuu cucteM, Hayuno-ucciienoBaresbckas padora (paccpen.).

[TocnenyromuMu TUCHUTUIMHAMU SIBJISIFOTCS: 3alllTa BBITYCKHOW KBalH(pUKAIMOHHON paboTHl,
BKJTIOYAs MOJITOTOBKY K 3aIlUTe W MPOIEAYpY 3aIluThl, [IpakTrKa MO MOIydeHHIo MpoeCCHOHAIBHBIX
YMEHUH ¥ OTbITa MPO(eCCHOHATBHOM JIesITeIbHOCTH (Tle1arorndeckas mpakTuka) (paccpei.).

3. TpeGoBaHus K pe3yabTaTaM O0CBOEHHSI JUCIANIHHBI

[Iporecc n3yueHus TUCIMIIMHBI HAIIpaBJIeH Ha (JopMUpOBaHUE CIIETYIOIIAX KOMITETSHIIN:

— [TIK-1 cmocoOHOCTRIO (GOpMYIHPOBATH IIENH, 3aJa4yd HAYYHBIX HCCIIECJOBaHHUN B 00JIacTH
ABTOMATHYECKOTO YIIPABIICHHS, BRIOMPATh METOJIbI U CPE/ICTBA PEIICHUS 3a/1ad,

— [TIK-2 cmocoOHOCTBIO TPUMEHSTh COBPEMEHHBIE TEOPETUYECKHE M OSKCIEPUMEHTAIbHBIC
METOJIbI Pa3pabOTKH MaTeMaTHYeCKHX MojelNiell ncciaenyeMblX 0OBEKTOB M MPOIECCOB, OTHOCSIIUXCS K
PO eCCHOHAIBHON JIESITETPHOCTH IO HAIIPABJICHUIO TIOATOTOBKH;

B pesynprare u3yueHus TUCIUTUIHHBI O0YYatOIMUNCS JOIKEH:

— 3HATh NPHHIUIBI U METONBI TIOCTPOCHHS W MPEOOPA30BAHUS MOJIEJICH CUCTEM YIIpaBJICHUS,
METO/IBI pacyeTa HENpephIBHBIX W JUCKPETHBIX JIMHEHHBIX W HEJIWHEHHBIX CHCTEM TMIpH
JETEPMUHUPOBAHHBIX M CIy4YailHBIX BO3JIEHCTBUSAX; OCHOBHBIC MHPHHIMIBI W METOJBI TOCTPOECHUS
(bopmanm3aiui) ¥ HCCIACIOBAHHWS MATEMATHUYSCKUX MOJICJIe CHUCTEM YIpaBieHHs, WX (OPMBI
MIpeJICTABICHUSI U TPeoOpa3oBaHus JJis 1eell yIpaBIeHHUs.

—  yMeTbh NPUMEHSTH MPUHIIAIIEI 1 METOBl MaTEMaTHYECKOTO MOJISIIMPOBAHUS TP pa3paboTKe
U WCCIIEIOBAHUU CHCTEM YIIPaBJICHUS, MPUMEHATh HPUHIUIBI ¥ METOABI IOCTPOCHHS MOJeNeil mpu
CO3/IaHUHU U UCCIIEZIOBAHUU CPEJICTB U CUCTEM YIIPABIICHUS.

— BJajgeTh TPUHIHMIAMH W METOJAMH MOJCIMPOBAHMS W aHalli3a CHCTEM W CpEJICTB
ABTOMATH3AIMH, KOHTPOJIIS ¥ YIIPABIICHUSI.

4. O0beM JHCUMIIIMHBI H BUABI Y4e0HOIl padoThI
OO6mmast TPyIOEMKOCTh JAUCIHUIUTHHBI cocTaBisieT 4.0 3a4eTHBIX €IWHWIBI W TIPEJICTaBlieHA B
tabmuie 4.1.
Tabmuma 4.1 —TpynoeMKOCTh TUCITUTUTAHBI

Buabl yueOHOM AesiTenbHOCTH Bcero uacos CemecTpsl

3 cemecTp
AynurtopHble 3aHsTUs (BCEero) 54 54
Jlexun 18 18
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JlabopatopHbie paboThHI 36 36
CamocrosTenbHas padbota (Bcero) 54 54
OdopMmIiIeHHE OTYETOB IO JIAOOPATOPHBIM paboTam 36 36
[IpopaboTka JIeKIIMOHHOTO MaTepuata 18 18
Bcero (6e3 sx3amena) 108 108
[ToaroroBka u cyada sK3ameHa 36 36
OO6m1ast Tpy10€MKOCTh, 4 144 144
3aueTHbie EauHAIB 4.0 4.0
5. Conep:xxaHue THCHHUILTHHBI
5.1. Pa3nenl AMCHUNINHBI H BUAbI 3aHSATHIA

Paznensl qUCHUIUIMHB U BUJIBI 3aHATHI IPUBEICHBI B Ta0muIe 5.1.
Tabmuma 5.1 —Pas3gens! IUCIUIUINHBL U BUIBI 3aHITHH

Ha3sBauus pasenoB JUCIUILIAHEL Eerie &6 2 &S eggL=2g

3 cemecTp
1 [locTpoeHune MareMaTuyeCcKuX MoJee 1 4 6 11  IIK-1,T1IK-2
CUCTEM
2 CTpyKTypHas ¥ mapaMeTpuuecKas 1 4 6 11 IIK-1,TIK-2
HICHTH(DUKAITHS.
3 Mopenu cucteM B MPOCTPAHCTBE 2 4 6 12 IIK-1,IIK-2
COCTOSIHUM.
4 TloctpoeHre oNTUMAIBHBIX TIJIAHOB 2 0 2 4 I1IK-1, IIK-2
HKCIIEPUMEHTA.
5 [Ipobnema mpoBepKH aIeKBaTHOCTH 2 4 6 12 IIK-1,IIK-2
MoJIesen
6 MeTo/IbI MOCTPOEHUS CTAaTHYECKIX 2 4 6 12 | IIK-1,TIK-2
MOJIeJIeH.
7 MeTop! IT0CiIe[0BaTeILHOM 2 4 6 12 | IIK-1,TIK-2
UICHTU(PUKAIIH.
8 MeTo1bl MOCTPOSHUS THHAMHYECKUX 2 0 2 4 I1IK-1, IIK-2
MOJIeJIeH.
9 MeTton kBa3uIMHEApU3AIUU TIPU 3a/IaHHBIX 2 6 7 15 IIK-1,11IK-2
HavaJIbHBIX JTAHHBIX
10 OGmwmit anroput™ MeToaa 2 6 7 15 IIK-1,1IK-2
KBa3WJIMHEAPU3aIUH.
Hroro 3a cemectp 18 36 54 108
Hroro 18 36 54 108
5.2. Coxep:kaHue pa3ae/i0B JUCHUILTHHBI (110 JIEKI{HSIM)

ConeprxaHue pa3esioB TUCIMILINH (10 JISKIIUSAM) IPUBEICHO B Ta0IuUIe 5.2.

Ta6mura 5.2 —Coaeprxanue pa3aesioB JUCHUILIIMH (IT0 JIEKITHASM)
HasBanus paszenos Cozepyxanue pasielioB IUCHUILIMHE 110 JEKIHUIM | & £ 3. = 2 2
3 cemectp

1 IlocTpoenue OcHOBHBIE 33J1a4i MOJICTTUPOBAHUS, JOCTOMHCTBA U 1 IIK-1, IIK-
MaTeMaTHYEeCKUX HEJ0CTAaTKA MaTeMaTHYeCKUX Mojieiei. BxomHblie u 2
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MoOJeNel CHCTEM

BEIXO/IHBIE TIEpEMEHHBIE, 3aKOH ()YHKIIMOHUPOBAHWSI,
nmokazarelb 3pGEeKTUBHOCTH CHCTEMBI, OTIpeie/IeHHe
MareMmarudeckoit mojenu. OnHOMepHbIe U

MHOTOMEpHBIE cucTeMbl. [ [pumepsl Mosienelt cuctem

Hroro
2 CTpyKTypHas u [lonsaTus uneHTHGUKAIUN B IIUPOKOM CMBICIIE U I1K-1, IIK-
rapamMmeTpudecKast HICHTH(UKAIIMN B Y3KOM cMBIcie. [Ipobaema 2
UICHTA(PUKAITHS. oTpesieNieHus! CTPYKTYPbl CUCTEMBI, 3aJaHKe Klacca

MoJIeJIel, OlIEHUBAHUE CTETIEHH CTAllMOHAPHOCTH.

3amaua naeHTU(UKAINY B y3KOM CMBICTIE!

OIICHUBAHKE TAPAMETPOB U COCTOSTHUSI CUCTEMBI.

Uroro
3 Mopnenu cucrem B [IpocTpaHCTBO COCTOSIHUI, YIIPABISEMOCTD U I1K-1, IIK-
MMPOCTPAHCTBE HaO0II01aeMOCTh, TIPEICTABICHUE MOJICIICH CUCTEM B 2
COCTOSTHUH. MPOCTPAHCTBE COCTOSTHUN

Hroro
4 Tloctpoenue Maremarnueckasi MOCTaHOBKA 3a/1auy [IJIAaHUPOBAHUS IIK-1, IIK-
ONTUMAJIbHBIX IJIAHOB sKcIepuMeHTa. Perpeccronnble Monenu. Metox 2
AKCIIEPUMEHTA. MaKCHMaJIbHOTO MPaBIONO00us (METO

HAMMEHBIIHNX KBAaPpaToB). DaKTOpHBIE MJIAHBL.

Uroro
5 [IpobGnema mpoBepku OrneHnBaHME aIeKBAaTHOCTH MOJIENIEH, MPOBEPKa IK-1, T1K-
aJIeKBaTHOCTH MOJIeNiell  TUIOTe3. 2

Hroro
6 MeTo1bI TOCTPOCHUSI Crarryeckas 3aa4da sl CUCTEM C OJHUM BBIXOIOM. IIK-1, IIK-
CTaTUYECKHUX MOJIEIICH. Crarndeckast 3a/1a4a JUIsl CHCTEM C HECKOJIbKUMU 2

BXOJIaMHU U BbIXoJiaMH. Perpeccuonnast

UICHTU(PUKAIMS JIMHEHHBIX JUHAMAYECKUAX

MIPOLIECCOB.

Uroro
7 Metonst [TocenoBarenbHast HICHTH(PUKAIUS JTHHEHHBIX U IIK-1, IIK-
IOCJIEA0BATEIHLHON HEJIMHENHBIX CUCTEM. 2
HAJICHTH(PUKAIAH. Viroro
8 MeTombpl mocTpoeHuUsI JlnHamudeckas 3a/1a4da JjIsl CHCTEM C HECKOJIbKUMU IIK-1, IIK-
JTUHAMHYECKUX MOJIEJIel. BXOJaMH U BbIXoJlaMu. PerpeccuonHnas 2

UICHTU(PUKAIS JIMHEHHBIX JUHAMAYECKUAX

MIPOLIECCOB.

Hroro
9 Metoz Wnentudukanys napaMeTpoB HETUHEHHBIX I1K-1, IIK-
KBa3WJIMHEApU3alUU IPU  IMHAMUYECKUX CHCTEM, OIUCHIBAEMBIX 2
3a/IaHHBIX HaYaJIbHBIX muddepeHInaTbHBIMEA YPaBHEHUSMH, TIPU 3aITaHHBIX
JTAHHBIX HayaJbHBIX YCIOBHUSX.

Uroro
10 O6muii anropuT™M NnenTudukarys napaMeTpoB HEJTMHEHHBIX IK-1, T1K-
MeToja JTUHAMUYECKUX 00BEKTOB, OMMMCHIBAEMBIX CHCTEMaMU 2

KBasuJIMHCapUu3aluu.

HEJTMHEWHBIX U (EepeHIINATLHBIX YPaBHEHHH.

CornacoeaHa Ha noptane N2 26518




Htoro

2

Uroro 3a cemecTp

18

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

HammenoBanne JUCIUITIINH

No paznenoB qaHHO#M AUCIUIUTHHBI, TSI KOTOPBIX HEOOXOIUMO U3yUeHHE
00eCIIeunBaroNuX U 00eCIIeunBaAEMBIX JUCIIATUINH

1 2 3

4 5

6 7 8 9 10

[IpeniecTByromue TUCIUTLITAHBI

1 UmuranmonHoe
MOJICTUPOBAHHUE U
MIPOEKTUPOBAHUE CUCTEM
yIpaBJIeHUS

2 MareMaTrdecKie OCHOBBI
TEOPUU CUCTEM

3 Hayuno-
ucclieioBarenbeKas pabora

(paccpen.)

[Tocnenyromu

€ JUCIUITIIIMHBI

1 3ammTa BBITYCKHOM
KBaJTA(DHUKAITHOHHOM
paboThI, BKITIOYast
MOJITOTOBKY K 3aIUTE U
HpOIeTypy 3aIIUTHI

2 [IpakTrka 1o MoIy4eHUIo
npodeccruoHaIbHBIX
YMEHHUW U OTBITA
npodeccruoHanbHON
JeSITeTbHOCTH
(memaroruyeckas MpaKkTUKa)

(paccpen.)

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (POpMHPYEeMBIX IIPH U3Y4YEeHHHU AUCHMILINHBI, H BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (OPMUPYEMBIX MpH HM3YYEHUH IUCLUUIUIMHBL, U BUJIOB 3aHATUH

MIpeICTaBICHO B Ta0mwuIe 5.4.

Tabmuma 5.4 — CooTBeTcTBHE KOMIIETEHIMH, (OPMHUPYEMBIX NPH H3YYEHUH AMCHUIUIMHBL, ¥ BHJIOB

3aHATHI
g E Buel 3ansaTuii
g E = o s - - ®DopMBI KOHTPOJIA
2 & = S & O =2 &
[K-1 + + + Ox3ameH, OTueT 1o
nabopatopHoit padote, Tect
[1K-2 + + + Ox3ameH, OTueT 1o
nabopartopHoit padote, Tect
6. UaTepakTHBHBIE MeTOALI H (OPMBI OPraHU3ANNU 00yIeHUsI
He npenycmotpeno PVYII.

CornacoeaHa Ha noptane N2 26518



7. JlabopaTopHbIe paboThI
HaunmenoBanme nabopaTtopHbIX padboT mpuBeaeHo B Taduie 7.1.
Tabmuma 7.1 —HaumeHoBanue 1a00paTopHBIX paboT

Q
HasBanus paszenos HaumenoBanwue 1aboparopHbIX paboT 858, =8 ¢
3 cemectp

1 IlocTpoenue YCTOWYNBOCTD, YIPABISIEMOCTh, HAOIIOAAEMOCTh 1 4 IIK-1, IIK-
MaTeMaTHIeCKUX AICHTHPUITIPYEMOCTh OJHOMEPHBIX CUCTEM 2
MoJIeJIel cucTeM Wroro 4
2 CTpyKTypHas WneHTrdUKaIms ¢ MOMOIIBI0 PerpecCHOHHBIX 4 IK-1, T1K-
napaMeTpudeckas METOJIOB: cTaTHYecKasl 3aa4a UACHTH(PUKAITTT 2
UICHTAQUKATHS. apaMeTpoB MHOTOMEPHBIX JTUHEHHBIX CUCTEM

Uroro 4
3 Mopenu cucteM B NneHTrdUKAIUS C ITOMOIIBI0 PErpecCHOHHBIX 4 IIK-1, IIK-
MPOCTPAHCTBE METOJIOB: cTaTHYecKasl 3aa4a UACHTH(PUKAITTN 2
COCTOSTHUH. rapaMeTpoB MHOTOMEPHBIX HEJTMHEWHBIX CUCTEM

Uroro 4
5 [Ipobnema mpoBepku [IpumeHeHne MeTo1a MaKCUMaTHbHOTO 4 IK-1, T1K-
aJIeKBaTHOCTHU MOZIeNiell  MpaBAOMO00us JJIs MOCTPOSHUS MOJIETel crcTeM: 2

WCCIIEIOBAHHUE CBSA3U MEXKIY ABYMS MJIM HECKOJIbKUMHU

CIIy4aiiHBIMU BeJIMYMHAMK, 00paboTKa pe3yabTarosB,

MpOBEpKa a/IeKBaTHOCTH

Uroro 4
6 MeTtonpl mocTpoeHust  MeToabl HOCTPOCHHSI CTATHYECKUX MOJIETICH. 4 [1K-1, T1K-
CTAaTUYECKUX MOZEIIEH. Wroro 4 2
7 Metoant MeToapl ocnea0BaTeTbHON UASHTU(DUKAIIH. 4 IIK-1, IIK-
MOCJIEIOBATEIbHOM Wroro 4 2
UICHTU(PUKAIIH.
9 Meton NnenTudukarms napaMeTpoB HEJTMHEHHBIX 6 IK-1, T1K-
KBa3WJIMHEAPU3AlUY IPU TUHAMUYECKUX CHCTEM, OMUCHIBAEMBIX 2
3a/laHHBIX HaYaJIbHbBIX T epeHITMaTFHBIMI YPaBHEHUSIMHE, TIPU 33TaHHBIX
JTAHHBIX Ha4aJbHBIX YCIOBHUSX.

Uroro 6
10 O6muii anropuT™m NnenTudukarys napaMeTpoB HEJTMHEHHBIX 6 I1K-1, T1K-
MeToa TUHAMUYECKUX 00BEKTOB, OMMMCHIBAEMBIX CHCTEMaMU 2
KBa3WJIMHEApU3allUU. HeNMHeHHBIX quddepeHnnatbHbIX YpaBHEHHUH.

Uroro 6
Hroro 3a cemecTp 36

8. IIpakTnyeckue 3aHATHA (CEMHHAPDI)
He npenycmotpeno PVYII.

9. CamocTosiTe/IbHAS padoTa
Buasr camoctosiTebHOM pabOThI, TPYIOEMKOCTh B (POPMUPYEMbIe KOMIIETCHITUH TIPEICTABICHbI B
tabmure 9.1.
Tabnuma 9.1 —Butbl caMocTosTeIbHON PadOTHI, TPYIOEMKOCTh U (POPMUPYEMBbIE KOMITETCHITUH

Bunel camoctosTenshoit L & 4 28 E
Ha3zBanus pasmenos A 235 & g 2 DopMbI KOHTPOJIS
paboTsI ~ o & =3 =
3 cemecTp
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1 IlocTpoenue [IpopaGoTka JIEKITMOHHOTO I1K-1, OtueT mo naboparopHOM
MaTeMaTU4YeCKUX MOJIENIEN Marepuala [1K-2 paOorte, Tect, Dx3ameH
cHCTEM OdopMmiIeHHE OTYETOB 10
JabopaTopHBIM paboTam
Hroro
2 CTpyKTypHas 1 [IpopaboTka JIEKIIMOHHOTO I1K-1, Ot4er no 1adboparopHOM
rapamMmeTpudecKast Marepuaia [1K-2 pabore, Tect, Dx3amen
UJCHTUDUKAITHS.
AeHTHHKAL OdopmieHre 0T4ETOB 1O
nabopaTopHbIM paboTaM
Hroro
3 Mopnenu cucrem B [IpopaboTka JIEKIIMOHHOTO I1K-1, Ot4er no 1adboparopHOM
MPOCTPAHCTBE COCTOSIHUMA. MaTepraia [1K-2 pabore, Tect, Dx3amen
OdopmieHre 0TYETOB 1O
nabopaTopHbIM paboTaM
Uroro
4 Tloctpoenue [IpopaboTka JIEKITMOHHOTO I1K-1, OtueT mo naboparopHo
ONTUMAJIbHBIX IJIAHOB Marepuana [1K-2 paborte, Tect, Dx3ameH
OKCIIEPUMEHTA. Vroro
5 [Ipob6aema mpoBepku [IpopaboTka JIEKITMOHHOTO I1K-1, OtueT mo naboparopHo
aJIcKBaTHOCTH MOZIENIell  Marepuaia [1K-2 paOorte, Tect, Dx3ameH
OdopMmiIeHHE OTYETOB 10
Ja0opaTopHBIM paboTam
Hroro
6 MeTo/pI MOCTpOEHUS [IpopaboTka JIEKIIMOHHOTO I1K-1, Ot4er no 1adboparopHOM
CTAaTUYECKUX MOJEIIEH. Marepuaia [1IK-2 pabore, Tect, Dx3amen
OdopmieHre 0TYETOB 1O
nabopaTopHbIM paboTaM
Hroro
7 MeTonbl [IpopaboTka JIEKIIMOHHOTO I1K-1, Ot4er no 1adboparopHOM
HOCJIEI0BATEIbHON Marepuaia [1IK-2 pabore, Tect, Dx3amen
UJCHTU(DUKAIIHH.
AeHTHHKAL OdopmieHre 0TYETOB 1O
nabopaTopHbIM paboTaM
Uroro
8 MeToibl MOCTPOCHUS [IpopaGoTka JIEKITMOHHOTO I1K-1, OtueT mo naboparopHoM
JUHAMHUYECKUX MOJIEJIe.  Marepuaia I1K-2 pabore, Tect, Dx3ameH
Uroro
9 Meton [IpopaGoTka JIEKITMOHHOTO I1K-1, OtueT mo naboparopHoM
KBa3WIMHEApU3allUU IpU | Marepualia [1K-2 paborte, Tect, Dx3ameH
3allaHHBIX HAaqaJIbHBIX OdopMmIiIeHHE OTYETOB 10
HHBIX
a JabopaTopHBIM paboTam
Hroro
10 O0mwmii anroputm ITpopaboTKa JEKIIHOHHOTO I1K-1, Oruer no aboparopHoit
MeTona Marepuaia [1IK-2 pabore, Tect, Dx3amen

KBasuJIMHEapu3aluu.

OdopmieHre 0TYETOB 11O
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nabopaTopHbIM paboTaM
Uroro 7

Hroro 3a cemecTp 54
[TonroToBka u caaya 36 DK3ameH
dK3aMeHa

Hroro 90

10. KypcoBasi padora (mpoekr)
He npenycmotrpeno PYIIL.

11. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4ar0HXCsl

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

. . MakcumanbHbIN
o MaxkcumanbHbIH MaxkcumanbHbIH
DeMeHTHl yueOHo OaJLn 3a mepuos Bcero 3a
6amn na 1-yto KT ¢ Gamn 3a mepuog
JeSITeTHHOCTH mexny 2KT n Ha ceMecTp
Hayasia cemectpa | Mexnay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
OTueT 1o n1abopaTopHOit 20 20 40
pabote
Tect 10 10 10 30
Htoro makcumyM 3a 10 30 30 70
TIEPUOT
DK3aMeH 30
Hapacratomum urorom 10 40 70 100
11.2. Ilepecuyer 6a/1710B B OLIeHKH 32 KOHTPOJIbHbIE TOYKHU
[Tepecuet 6anmIoB B OIIEHKH 33 KOHTPOJIbHBIE TOUKH MpeAcTaBieH B Ta0mumie 11.2.
Tabmuma 11.2 —Ilepecuer 6aoB B OIEHKH 332 KOHTPOJIHHBIC TOUKH
basibl Ha 1aTy KOHTPOJBHON TOUKH Onenka
> 90%o0T1 MakcuMaIbHOM cyMMBI OaioB Ha aary KT 5
Ot 70% 0 89% 0T MakcuMabHO#M cymMmMbl OaiioB Ha aaty KT 4
Ot 60% 10 69%o0T MakcuManbHOU cyMMbI OaiioB Ha aaty KT 3
< 60%o0T MakcuManbpHON cCyMMBI OaiutoB Ha gary KT 2

11.3. IlepecueT cymMMBbI 6a/1710B B TPATHIHMOHHYI0 H MEKIYHAPOIHYIO OLIEHKY
[lepecuer cymmbl OasioB B TPaJUIIMOHHYIO U MEXIYHAPOAHYIO OLEHKY IpEeACTaBjlIeH B Talnuie

11.3.
Tabmuma 11.3 —IlepecueT cymMMBbl 6AIIIOB B TPAIHIIMOHHYIO H MEKIYHAPOIHYIO OLEHKY
Nrorosas cymma 6asmios,
Ormenka (I'OC) YUUTHIBAET YCIEITHO CAHHBIH Ouenka (ECTS)
9K3aMeH
5 (oTmuumo) (3auTeHo) 90 - 100 A §Tuamo)
85 -89 B ¢uens xoporro)
4 (xopomo) (3a4TeH0) 75-84 C fopoimo)
70-74
D (ynoBiaeTBOPUTEIBHO)
3 (Y1OBIECTBOPUTENBHO) (3aUTEHO) 65 - 69
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60 - 64 E {ocpencTBenHo)

2 (HeyOBJIETBOPHUTEINHLHO) (HE

Hwuxe 60 6awios F (meymoBieTBOpPUTEIBHO
3a4TEHO) (reyn P )

12. YuebHO-MeTOIMYecKOe 1 HH(POPMALIHOHHOE 00ecredeHne TN CIUIIHHBI

12.1. OcHoBHAasI TUTEPATypA

1. UYepenanoB O.M. OcHOBBI TeopuHM HICHTUPHUKAIUK cuUCTeM: ydeOHoe mocobue / O.U.
Uepenanos, P.O. Uepenanos; MuHHCTepcTBO 00pa3oBanus u Hayku Poccuiickoit demepannm, Tomckuit
rOCYIapCTBEHHBI YHUBEPCUTET CHCTeM ympaBieHus u paauodnekrpoHuku (Tomck). - Tomck: m3a-BO
TYCVYPa, 2013. - 288. (namuuue B 6ubmmoreke TYCYP - 255k3.)

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

12.2. lonotHuTE IbHASI JIMTEPATypa
1. UYepemanoB O.M. YepemanoB P.O. Muentudukanus HETWHEHHBIX TUHAMHYCCKHX CHCTEM
METOJIOM KBa3WJIMHEApH3aIluu: yuyeOHOoe ocoOre U 3a/laHus Ha BBIYUCIUTENBHBIN MPAKTUKYM. - ToMCK:

u3a-Bo ToMcK. roc. yH-T cucteM ymp. u paauosnektporukd, 2012, - 124. (manuuwe B OMOIHOTEKE
TYCVYP - 263k3.)

12.3. YueOHO-MeTOoAHYECKHE ITOCO0H

12.3.1. O6s3aTe/IbHBbIE Y4€OHO-METOUIECKHE TTOCOOHS

1. bapannuk B.I., HctureueBa E.B. Nnentudukanus o0bekTOB yrpapieHus. JlabopaTtopHbrii
npaktukyM. - Tomck: M3m-Bo TYCVYP, 2016. - 52c. [DnektponHbIi pecypc] - Pexum mocryma:
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., Uctureuera E.B. UnenTtudukanus oObEKTOB ympaBieHHS. MeToamdeckoe
nocobue A caMoCTOSITeIbHOM paboThl. - Tomck: ToMcKuit rocynapcTBEHHBIH YHUBEPCHUTET CHCTEM
yIpaBIeHUS W paauodeKTpoHuku. Kadeapa MO,Z[eJ'II/IPOBaHI/IH u cuctemHoro anamuza, 2016. - 1¢.
[DnexkTpoHHBIH pecypc] Pexxum JocTyma:
http://vkiem.tusur.ru/links/file?file= %DO%98%DO%84%%B5%D0%BD%D1%82%D0%88%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 nocodbue / 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-MeTOTHIECKHE TTOCOOHS /ISl JIUII ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS 1
HHBAJHI0B

VY4eOHO-MeToMUecKre MaTepuabl sl CaMOCTOSITEIbHOW U ayIuTOPHON pabOThl 00YyUarOIIUXCS
U3 YHCJIA JIUI ¢ OTPAaHUYECHHBIMU BO3MOXKHOCTSIMH 3/IOPOBBSI M1 HHBAIMJIOB TPEIOCTABISIOTCS B (hopmax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSIM HUX 3JI0POBbsI U BOCIIPHUSITUS HHPOPMAITUH.

J1st i ¢ Hapy I eHUsIMU 3PEeHHs

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B ITeYaTHOU (hopMe YBEITMUCHHBIM IIPUPTOM.

J1st I ¢ HApyIeHHsIMH CJIyXa!

- B (hopMe IIIEKTPOHHOTO JIOKYMEHTA;

- B meyaTtHo# dopme.

J1st i ¢ Hapy I eHUsIMHU OTIOPHO-ABUTaTe/ILHOTO anMnapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,;

- B ITeYaTHoOU (opme.

CornacosaHa Ha noprane Ne 26518 10



12.4. IlpodeccnonaibHbIe 6a3bI JAHHBIX H HH(OPMAIHOHHBIE CTIPABOYHBIE CHCTEMBI
1. www.ams.org

2. www.elibrary.ru

3. ibooks.ru

4. znanium.com

13. MarepuaibHO-TeXHHYECKOe 00ecredeHue THCIUILTHHBI M TPedyeMoe MporpaMMHoOe
ob0ecnieueHmne

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

13.1.1. MaTepuaabHO-TEXHHYECKOE H MPOrpaMMHoe obecriedeHne 115 JeKIHOHHBIX 3aHATHH]
Jlnis mpoBesieHusl 3aHATUN JIEKIMOHHOTO THUIA, IPYIMIOBBIX U WHIMBHYaJbHBIX KOHCYJIBTAIUH,
TEKYIIEro KOHTPOJIS W MPOMEXKYTOYHOM aTTecTallMy HCIOIb3yeTcsl ydeOHasl ayTUTOpHUsl ¢ KOINIEeCTBOM
MIOCAJOYHBIX MECT He MeHee 22-24,000py1oBaHHasl IOCKOH U cTaHAapTHOU yueOHoM Mebenbo. MeroTcst
JIEMOHCTpAIMOHHOE 000pyIOBaHWE W Y4YeOHO-HAIVISIHBIE MOCOOWS, O0OECIEUMBAIOIINE TEMaTHUYECKUE
WUTIOCTPAIUH 110 JICKITHOHHBIM pazziefiaM JTUCIUILIHHEI.

13.1.2. MaTtepuaabHO-TEXHHYECKOE H POrpaMMHoe obecriedeHue s J1a00paTopHbIX padoT

Jlaboparopust CAIIP

y4yeOHas ayquTOpHUs JJIT TPOBEJCHUS 3aHSATUH MPAKTUYECKOTO THITA, Y4eOHAs ayauTOpHs ISt
MPOBEJICHHS 3aHATHI TaOOPaTOPHOTO TUTIA, IIOMEIIEHUE AJI CAMOCTOSTENIbHOM paOOThI

634034, Tomckas obnacts, . Tomck, Bepimununa yauna, a. 74, 32lays.

Omnucanue uMeroIIerocss 000pyJI0BaHUS:

- UatepaktuBHas qocka SmartBOARD;

- Monutop SVGA,;

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

- [Ipoextop LG RD-DX 130;

- II9BM -"PENTIUM-386"- 7,

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

- Cucremnsriii 6510k Intel Cekeron 2.93CHEC-3;

- DKpaH;

- Jlocka mapkepHas;

- KommuiexT cnenuanu3npoBaHHO#M yueOHOM MebenH;

- PaGouee MecTo mpenoaBarens.

[IporpamMmmHoe obecrnieueHue:

— MatLab&SimulinkR2006b

- Mathcad 13,14

13.1.3. MarepuajbHO-TeXHIYEeCKOe H MMPOrPAMMHOE 00ecredeHne JIJIsl CAMOCTOSITEIbHOI padoThI
JInst caMOCTOSITENIbHOU pabOThl MCHOJB3YIOTCSl yueOHbIe ayquTopuu (KOMITBIOTEPHBIE KJIACCHhI),
pacmoI0KEeHHBIE TI0 aJpecam:
- 634050, Tomckas ob6macTs, T. Tomck, Jlennna npocnexr, 1. 40, 233ayx.;
- 634045 Tomckast obmacTs, . Tomck, yi. Kpacnoapmetickas, 1. 146, 20layx.;
- 634034, Tomckas ob6nacTs, I. Tomck, Bepmmanna ynuna, 1. 47, 126ayn.;
- 634034 Tomckas o6macTh, . Tomck, Beprmmanna ynuima, 1. 74, 207ay.

CocraB 000pynoBaHHUs:

- yueOHast meOerb,

- komnbroTepsI Kiacca He Huxe [I9BM INTEL Celeron D336 28l 1. - 51t

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTh <«/IHTepHeT» W 00eCIeYHBAIOT JOCTYII B JJIEKTPOHHYIO
uH(OPMAIMOHHO-00Pa30BaTeIbLHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECTICUEeHUS:
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- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajabHO-TeXHUYECKOE o0ecnedeHne THCIHIITHHBI J1JIsl JTHI] ¢ OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIUI0B

OcBoeHUE NUCIMIUIMHBI JHUI[AMU C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsI M1 MHBAJIUJIAMU
OCYIIECTRIISIETCS C HCTIOIB30BAaHUEM CPEJICTB 00yUEHHSI OOITETO W CTIeIHATbHOTO Ha3HAUYCHUS.

[Ipu 3aHsATHSAX € OOyYAIOIIMMUCS € HAPYHIEHUSIMH CJIyXa MPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUUHBIX CPEACTB W JPYIrUX TEXHUYECKUX CPEJCTB
npuema/mepeiaun yueOHOM MH(POpPMAIUU B JOCTYHHBIX (GopMax, MOOMIIBHOM CHCTEMBI IpPENOaBaHUs
JUIST OOy4aromuXxcsl ¢ WHBAIMIHOCTHIO, MOPTATUBHOW WMHYKIIMOHHON CHCTeMBI. Y4eOHas ayauTOpHs, B
KOTOPOW 3aHUMAIOTCsl OOydJaroluecs ¢ HapylleHHeM cliyXa, o0OpylIOBaHa KOMIBIOTEPHOM TEXHUKOM,
AyANOTEXHUKOM, BUIAECOTEXHUKON, JIIEKTPOHHOUN JOCKOW, MYJIBTUMEIUWUHON CHCTEMOM.

[Ipu 3anATHSIX ¢ 00yUYaIOMIUMUCS ¢ HAPYIEHUSIMH 3PEHUSIMH TIPETyCMOTPEHO UCIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHSIX BO3MOKHOCTH IIPOCMOTPA yIaJCHHBIX 00beKTOB (HampuMep, TeKCTa
Ha JIOCKE WJIM ClIaiijia Ha SKpaHe) TpU TOMOIIH BUCOYBEIMIUTENCH JJIsT KOM(POPTHOTO TPOCMOTDA.

[Ipn 3aHgTHSX ¢ OOyYalOIUMHCS ¢ HAPYIIEHHSIMH ONOPHO-ABHUraTeJbLHOI0 anmapara
UCIIONB3YIOTCS aJIbTepHATHBHBIE YCTPOMCTBA BBOJAa HMH(OpPMAMHM U JPyrde TEXHUUYECKUE CPEICTBa
npuema/mepeiadn yueOHOM MH(POPMAUU B AOCTYHHBIX (GopMax, MOOHIBHON CHCTEMBI OOYUEHHS IS
JIFOJIEM ¢ MHBAJIMIHOCTEIO.

14. OuenouHble MaTepHAJIBI 1 METOANYECKUE PEKOMEHIAIHH M0 OPTraHU3AIUHN H3YYeHHs
AHUCHUTLTHHBI

14.1. Coaep:xaHue OLlEHOYHBIX MATEPHAJIOB H METOAUYECKIE PEKOMEHIALNU
Jlns omieHKH creneHn chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKpPETUICHHBIX 3a JUCIUILTAHON
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOYHbIE MaTepUalIbl B COCTABE:!

14.1.1. TecToBBI€E 3aaaHUHA

1.3amaga a) 10 3aJaHHOMY BXOJHOMY BO3JCHCTBHIO U
UJCHTH(UKAIINHA CUCTEM B (M3MepeHHOMY) BBIXOJIHOMY CHUTHAJIY HAWTH HEU3BECTHBIN
IITUPOKOM CMBICJIE 3aKJIFOYaeTCsl | OIepaTop CUCTEMBI;

B TOM, YTOOBI: 0) YCTAaHOBHUT 3aKOH M3MECHEHUS BO BpPEMEHH

BBIXOJIHOI'O CHUTHAJIA,

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

I) 10 HW3MEPEHHOMY BBIXOJHOMY CHTHAIy HaWTH
HEHM3BECTHBIN OMepPaTop CHCTEMBI.

2. MHOTOMEpHAs a) OOBIKHOBEHHBIMHU T epeHITnaTEHBIME
CTalmoHapHast CucTeMa ypaBHeHHsIME (YpPaBHEHHSI COCTOSIHES) — X(t) = AX(t) + Bu(t) ¢
YUPaBJICHUS OTINCBIBACTCA HauanbHBIMK ycloBuaMHu X(t,) =X, M anredpandeckumu

y 0 p
YpaBHCHHSIMH - - _
ypaBHEHHMSIMH BBIXOZIOB  y(t) =Cx(t)rme U{) - Bekrop
BXOIHOTO cHrHama pasmepHoctu r, X(t) - Bekrop

MepEMEHHBIX COCTOSTHHS pasMepHocTH N, Y(t) - BekTOp
BBIXOJHOTO CHTHajla pa3MepHOocTH K, A - Marpuia
pasMepHOCTH NXN, B - Marpuiia pa3MepHocTH NXr, C -
MaTpHIla pa3smMepHOCTH Kxn;

0) OOBIKHOBEHHBIMH JH((epeHIINATHHBIMH
ypaBHeHUSIMH (YPaBHEHUS COCTOSHUSI) X(t) = AX(t) + Bg(t) ¢
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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 COCTOSHUS pasmepHocTH N, Y(t) - BekTop
BBIXOJTHOTO CUTHAJIa pa3MEPHOCTH k, A - mocrosiHHas, B -
Marpuiia pasMepHocTd Kxr, C - Marpuiia pa3MepHOCTH
nxn;

B) OOBIKHOBEHHBIMHE () depeHIInaTbHBIMH
ypaBHeHUsAMHU (ypaBHEHHUS COCTOSHUS)  X(t) = AX(t) + Bg(t) ¢
HavalbHBIMA YCIOBMSIME  X(t,) = X, 1 anreOpanuecKuMu
ypaBHEHHSIMH BBIXO/IOB Y(t) = C(t)X(t) tne g(t) - BekTOp
BXOJIHOTO CHTHaJa pasmMepHocTa I, X(t) - BekTop
MIEPEMEHHBIX COCTOSIHUS pasMepHocTH N, Y(t) - BeKTOp
BBIXOJTHOTO CUTHAaJIa pa3MEpPHOCTH k, A B,C - IIOCTOSIHHBIE;

) OOBIKHOBEHHBIMH UG EpEHITHATEHBIMU
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 pasMepHocTH I, X(t) - BeKTOp
[IEPEMEHHBIX COCTOSIHUS pasMepHocTH N, Y(t) - BekTOp
BBIXOJTHOTO CHTHaJIa pa3MepHocTH K, A - Marpwuiia

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

3. s
MHOTOMEPHOMN
CHCTEMBI
ypaBHEHUSIMH
COCTOAHMSA X(t) = AX(t) + BU(t)

JIMHEWMHOU
CTAIlMOHAPHOMN
yIpaBJIEHUS C

BBIXOZIOB Y(t) = CX(t) B KauecTBE

MaTpUIIbI JIMTHEWHOTO
npeoOpa3zoBaHust {J/  MOXHO
HCIIOJIb30BaTh.

a) JIOOYI0 MaTpHIly COOTBETCTBYIOIIEH
pa3sMepHOCTH, JUTsl KOTOPOH CYIIEeCTBYET oOpaTHasi MaTpuIia

w—l.

0) 00yI0 KBaJApaTHYIO MaTPUILy COOTBETCTBYIOIICH
pa3MepHOCTH,

B) JIFOOYIO MaTpHILY;

r) OOy MPSMOYTOIBHYIO MaTPUILY

4. IIpn muHeitHOM
IIpeoOpa30BaHUy ypaBHEHUN
MHOTOMEPHBIX CUCTEM
cOOCTBEHHBIE BEKTOPHI HAXOST
B pe3yJbTare peleHus
YpaBHEHUU

a) det(A-AE)=0,
(A=AEN' =0,i=12,..n,4 #4, j#].

6) (A-AE)V =0;

B) det(A—AE)=0;

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

5. B cnyuae paBHBIX
JIACIIEpCUI 1L JTAHEUHOU
MOJIEJIN

>0 -38 1,6

a) g2="12

N , rme N - KOJIHYECTBO
-m
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YO = f(xM)G+u®, (i=1,2,...N)
JIMHEHHON
OIIEHKOH

HaWJIy4nen
HeCMENeHHON
JUCIEPCUU SIBJIIETCS

OTIBITOB, M - KOJIMYECTBO KOI(PPHUIIMEHTOB MOICITH;

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

pasmepa mxm c SIIEMEHTaMHU

N _ _
M, =D £ (xX")f (x?), (j,k=1,...m), a KOMIIOHEHTBI BEKTOpaA
i=1
Y BBIYHCIISIOTCS 1o
N i i 1 .
Y, =Y yOf (), (j=12,..m),
i=1

bopmymam

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

pasmepa mxm c SIIEMEHTAMH
n . .
My =D @qf, Nf (x"), (j,k=1..m), a  KOMIIOHEHTHI
i=1
BEKTOpa \ BBIUUCIIAIOTCS 1o
1

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

T) OIlCHKA 6=M"Y ,rme M - KBaJpaTHasi MaTpuIa

pazmepa mxm c DIIEMEHTAMU
2 i i H 1
My => af (XN (), (j.k=1..m).q = a

KOMITOHEHTBI BEKTOpa Y BBIUHCISIOTCS 1O  (opMyram

ﬂ=§WW@%,0ﬂgmm;

6. [1man skcniepumeHTa
IpeJICTaBIsIeT COOOM:

a) Habop 3HaueHnit & , KOTOpble IPUHUMAET B XOJIE

SKCIIEPMMEHTA KOHTPOIIMpyeMas epeMeHHas X ;

0) mepeveHb MOCIeI0BaTeIbHOCTH IeHCTBUIT TpH
IIOCTAHOBKE OIIbITA,

B) MOPSIOK TMPOBEJICHHS OIIBITOB;

I') ONUCAHUE YCIOBHM MTPOBEJCHHUS OIIBITOB.

7. Marpuneii niana
SKCIIEpPUMEHTA Ha3bIBACTCSI

Xy e Xy
a) Marpuna F =(x;) =
X o X
KOTOPOM SIBJISIFOTCSI 3HAYEHUSI KOHTPOJINPYEMBIX,
U3MEPSIEMBIX, IIEPEMEHHBIX, KOTOPHIE OHU IIPUHUAMAIIU B
MPOIECCE N3MEPECHNH;

, JJICMCHTaAMH

0) marpuia
LYY £,(x?)
F(XP) £,(x?)

fn (X?)

fo () , KOTOpas

{f = f(x%
RM) f,x™) fn (X™)

COZICPIKUT 3HAYCHMsI Oa3UCHBIX (DYHKIUH

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

T ) Marpuna, cogeprkaiias 3HaYCHUS BXOIHOI'O U
BBIXOJHOI'O CUTHAJIOB JJI BCEX OIIBITOB.

8. OCHOBHOI TAIIOTE30M

2) cavualiHEIe OIMHOKY U3MEDEHUI DacODeNeIIEHE]
7 J r r j diadan
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TCOpUUN I/IBMepCHI/Iﬁ Ha3bIBacTCsA
JOIIYIICHUE O TOM, YTO

10 HOpMAJIbLHOMY 3aKOHY, T.C. IOYUHAIOTCS PACIIPCACIICHUTO
_(x=%9)?

20% -
e )

l'aycca p(x) =

1
o~ 2T

0) B pe3ysipTarax U3MEpPEHHI OTCYTCTBYET
cUCTEMATUYECKas OLINOKA,

B) ClIy4YaifHbIC OIMUOKU M3MEPEHUI TTOUNHSAIOTCS
pacnpenenenuto Ilyaccona,

F) JUCIICPCHU IJIA BCEX OIBITOB OWMHAKOBA.

9. YpaBHeHust
MPOCTEUIIIEH MOJIEN, JTNHEUHON
OTHOCHUTEJIBHO HEM3BECTHBIX
k023(pPHUIIHEHTOB UMEIOT BH/I:

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

X ={x", x{,...,x"} - n3MepeHHbIe 3HAYCHUS
KOHTPOJIMPYEMOW TEPEMEHHOI;

0) y" = f(x",0)+uV, i=1,2,..n, tae y* -
U3MEpEHHas! B i-M 3KCIIEPUMEHTE BEJMYNHA BBIXOJTHOTO
curHana y, p@ - cioydaiiHas omuOKa H3MEepeHUH 3ToM
BeNMYMHBI B I-M dkcriepumente, X ={x", x{,...,x"} -
M3MEpEeHHBIC 3HAYEHHsI KOHTPOJIMPYEMO IepEeMEHHOM,;

B) =Ty, e 6={6,6,...,0,} - OllcHKA 3HAYECHUIi
[apaMeTPoB, ¥ - BEKTOP M3MEPEHHBIX 3HAYECHUI
BBIXOJIHOTO CHTHajIa, T —MaTpHIa pasMepa mxn;

r) 5 =M, e 6:? ={6,6,...,0,} - OlICHKA 3HAYECHUN

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

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

a) OIICHKA BHJIA 6= Ty, ne T —Marpuna pasMepa
mxN, Takasi, 9T0 0OecreynBaeT HauMEHBINNE TUCTIEPCHHI
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 ypaBHCHHMN
PO =00 +0x0 +..+6 X0+ 40 i=12,..m;

T') OIICHKA, MTOJIyYCHHAsI B PE3YJIbTaTe PEIICHHUS
CHUCTEMBI JITHEWHBIX alreOpandecKux ypaBHCHHH
YO =6 f,(X0)+6,f,(X)+..+4,f (x"),i=12,..m;

11. [na  nuHEiHOR
MOJIEJIN
yO = F(xNg+uV, (i=1,2,..N)
HaWJTydIIei JIMHEWHOU
HECMEIIEHHOU OIIEHKOH

K03 PHUIHEHTOB ABISICTCS

a) OIleHKa 6=M7Y ,TIIle M - KBaJipaTHast MaTpuIia

pasMepa MXm ¢ dIeMeHTaMu

M, = a” £, (x")f (x?), (j,k=1,..m), a KOMIOHEHTHI
i=1

BEKTOpa Y BBIUKMCIISIFOTCS 110 (hopMyIam

SOOIV i - h_ 1
Yj=;a}>y<>fj(x<>), (1_1,2,...m),af>_W,

0) oneHKa, MojyJaeMasl B pe3yJbTare pelieHus

CUCTEeMBI anreOpanyeckux ypaBHEHHUH BHJa
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> £,6,=y", (i=12,..n),
e

B) OIICHKA 6=M"Y ,tue M - KBaJpaTHas MaTpuiia

pasMepa MXM ¢ dJeMEHTaMU
My =D (X)) (xV), (j,k=1,...m), a KOMIIOHEHTHI BEKTOPa
i=1

Y BBIUUCIISIOTCS IO (hopMyIam

Yj :Zy(i) fj()?(i))’ (J :1'2'm}’
i=1

T') OIICHKA, MoJTy4aeMasi B pe3y/ibTare pelieHus
CUCTEeMBbI anreOpanyeckux ypaBHEHHUH BHJa

> £,6,=y", (i=12,..m).
j=1

12. Jlng  momydeHust

HaWIyylen JIMHEWHOMN
HEeCMENEHHON OIlIEHKH
K03((UIIMEHTOB  HEOOXOIMMO,
YTOOBI

a) KOJIMYCCTBO OIIBITOB ITPEBHIIITAIO 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 N3MEPEHHIA;

T') KOJIMYECTBO OIBITOB 3HAYUTEIHLHO MTPEBBIMIAIO
KOJIMUECTBO KOHTPOJIUPYEMBIX (M3MEPSIeMbIX) BXOTHBIX
MIEPEMEHHBIX

13. ®-onTUMaIBEHBEIM
IUIAHOM HAa3bIBAcTCA IUIAH BUIA:

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

obecrmevnBaeT JOCTHIKEHIE MaKCUMAaIbHOTO 3HAYCHUS
dbyHkmoHana @(M(&)), 3aBUCSINETO OT CBOWCTB
nH()OPMAITMOHHON MaTpHIBl M () , KOTOpasi, B CBOIO
ouepeib, 3aBUCUT OT BBIOOPA 3HAUEHUH KOHTPOJIUPYEMBIX
MIEPEeMEHHBIX & ; KOHKPETHBIM BUI (PyHKITHOHANIA @(M (&) |
KpUTEpUi ONTUMATHHOCTH BHIOUPAETCS
OKCIIEPUMEHTATOPOM,;

0) & =arg m{ax(D (detys € )), T.e. IUIaH, KOTOPBIA

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

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

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

@(det(M ))) 1 KpUTepuit ONTUMATHHOCTH BBIOUpaeTCs
SKCIIEPUMEHTATOPOM,

B) & =arg maxa (r M €))), T.e. TUIaH, KOTOPHIiA
obecmevynBaeT JOCTHIKEHIE MAaKCUMAaIbHOTO 3HAYCHUS
dbyukuonana @(tr (M (£))), 3aBUCSIIIETO OT cieaa
tr(M™(&)) oOparmmeHHOW HH)OPMAITMOHHON MaTPHUITBI
tr (M (&)) , KoTopasi, B CBOIO 04Yepeib, 3aBUCUT OT BBIOOpa
3HAYEHU I KOHTPOJUPYEMBIX IEPEMEHHBIX ¢ ; KOHKPETHBIN
BUJ GyHKIMOHATA &(tr (M ™(£))) u KpuTepuii
ONTHMAJILHOCTH BBIOMPACTCS IKCTIEPUMEHTATOPOM,;

r) ¢ =argmax(dett/ € ).
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14. D-ontuMajJbHBIM
IUIAHOM Ha3bIBAeTCH IUIAH BUIA!

a) ¢* =argmax(det( (<)) ;

6) & =argmax(r (4 € )

B)  @magmaat (7€), e oM @),

tr(M (&)

HH()OPMAITMOHHON MaTpuIlel tr(M™(£)), KoTopas, B CBOIO

3aBUCHUT oT ciena oOparreHHoi

oyepe/ib, 3aBUCUT OT BBIOOpA 3HAYEHUH KOHTPOJIUPYEMBIX

MEepPeMEeHHbIX ¢, KOHKPEeTHBI BuUJ  (yHKIMOHAA
@(tr(M(§))) W KpUTepuil ONTHMAILHOCTH BBIOMpPACTCS

IKCTIEPUMEHTATOPOM;

r) & =arg max(p (dett/ £ ))).-

15. A-onTUMaIEHBEIM
IUIAHOM HAa3bIBAcTCA IUIAH BUIA:

a) & =arg n}in(tr M), T.e. IaH,

o0ecIIeunBaroni MUHUMAJILHOE 3HAUYEHUE ClIe1a
nH(OPMAITMOHHON MaTPHIIHI;

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

obecneynBarOmil  MaKCHMAaIbHOE
WH()OPMAITMOHHON MaTPHIIHI;

IJIaH,

3HaA4YCHUC ciacaa

B) & =arg m{ax(detM €)), T.e. IIaH,

o0ecTeunBarONINi MaKCUMaIbHOE 3HAYCHHE ONPEACITATEIS
nH(OPMAITMOHHON MaTPHIIHI;

r) & =arg m{in(detM €))), T.e. IIaH,

obecTeunBarONIi MUHUMATFHOE 3HAYCHHE ONPEICTATENS
UH(OPMAITMOHHON MATPHIIBL.

16. IIman a) sBigercs  D-onTMManbHBIM - IJIAHOM U,
MOJTHO(AKTOPHOTO OJTHOBPEMEHHO, A-ONITUMAJIbHBIM TIJIAHOM;
KCIIEPUMEHT .
OKCIEpUMCHTA 0) stBiIsteTCs TONIbKO D-ONTHMaJIBHBIM IJIAHOM;
B) SIBJISICTCS TOJIBKO A-ONTHMAJIbHBIM IIAHOM;
') HE OTHOCHUTCS K YHCITy ONITUMAJIBHBIX TJIAHOB.
17. OpToroHajibHbIM Xy e Xy
ILUTAaHOM JKCIIEpUMEHTA a) ¢ wMarpuie Buga F=| .. .. .|, Bce
Ha3bLIBaeTCs ILIAH Xy e Xy

9NIEMEHThl KOTOpOW paBHbI *1, W TpU 3TOM CTOJIOIBI
IIONIAPHO OPTOTOHAJIBHBI;

(1) (n)
0) IUIaH BHUJIA EN={X e X }
P Py
N
p=0, Y p=1i=12.N;
i=1
r) A9 RUAS £ = [X(l)" X(n)w
bl J LTIt DELAT SN [
ey
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i=12,..N;

N
P20, X p
i=1

=1 p =r /N,

r) IUTaH BUIa

=arg m{ax(det.M £)).

18.B cnyuae
MOJTHO(AKTOPHOTO
IKCIIEPUMEHTA THIIA
nH(pOpMAITMOHHAS MaTPUTIA
npejcTaBisieT coooi

a) JUaroHaJIbHyr0O Marpuny Bujga M =8E, tne E
eqUHUYHAas MaTpulia pasMepa 8x 8,

0) sIBNsieTCsl SAMHUYHOM MaTpUIlel pazmepa 8x8;

B) HECUMMETPUYHYIO MATPHILY;

I) JMaroHaJbHYK MAaTpHILY,
JIMaroHaJIbHbIE 2JIEMEHThI pa3JINYHBbI.

y KOTOpOM BCe

19. MoskHO JH
MPUMEHSITh METOJT
MOCJIEJIOBATEIIEHON  perpeccuu
JUTSL UISHTH(QUKAIMN MOJIENeH,
HEJIMHEHRHBIX OTHOCHUTEJILHO
HEU3BECTHBIX MTapaMeTpOB?

a) MOXKHO MOCJIEe MPEABAPUTEIHHOTO BBITOJHECHHS
MPOIIeIyphl JIMHEApU3aIlUu;

0) ans uaeHTHGHUKANUE TTapaMeTpOB HEJTUHEWHBIX
MOZIeJIe  METOJ  IIOCJIEZIOBATEIbHOM  PErpeccud  He
MIPUTOJIEH B IPUHITUIIE,

B) MOYKHO 0€3 BCSIKHX OrpaHUYCHHIA;

T) HeJIb3s1 HU TPH KaKUX YCIOBHSIX.

20. Jlnsg waeHTAUKAITAN

MEeTOJIOM MaKCUMaTbHOTO
MpaBAOMOAOOUs  IMapaMeTpoB
cucrempl = (0,0)+Vv 1o
CIIYIOTIAM pe3yibTaram
U3MEpPEHUN

=4, =11 JSI=3u%=(
HaiauTe  WH(POPMAIMOHHYIO
MaTpHILYy.

21 12
a) X
[12 14]

21 —12J

21
12

[N

i
§

B) jj

(=Y

14 12
r) .
12 21

14.1.2. Jx3amMeHAIIHOHHBbIE BOMPOCHI
Nl

1. JlaiiTe ompenernenue mpeaMeTa TEOPUH HACHTH(GHUKAIINY B ITHPOKOM CMBICTIE CIIOBA.
2. Kaxue nmapaMeTpbl CUCTEMBI HJICHTU(PUIUPYIOTCS METOIOM KBa3UIIMHEAPH3AIUN ?
3. st Mmozenu y=h, +bx, +b,X,+bx,+b, XX ,#b X X #+b X% +b %X % MonHO(AKTOPHOTO

OKCIICpUMCHTA TUIIA 23

Ne Todex ®dakTopbl BrixogHoii curnan
mnaHa | Xo, | Xy, Xz, [ Xs, |[X1Xz, [X2Xs, [X3Xq, [ X1XoXs, | y/, y', Y,
=0 | j=1 |j=2 |j=3 | j=4 j=5 j=6 j=7 p=1 p=2
1 + + |+ | + + + + + y! A A
2 I N O O I A 7 7 I
R TR
C2 I N O O I I 7 RV I
N I I I I I I 7 A I
G N I I N R 7 A I
T T T A
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8 [+ [-[*[*1*] - [%[w% [%

3amucarb B pa3BepHYTOM BHJIE POPMYJIBI IS pacueTa ko3 UIueHToB by, b, b,, b,.
Ne2

1. Maiite onpenesnenue npeaMeTa TEOPHU HACHTH(UKALMH B Y3KOM CMBICIIE CIIOBA.
2. IlpuBenute B 00IIeM BHJE YpaBHCHUSI MHOTOMEPHON CHCTEMBI YIIPABICHHUSL.
3. Brmonuute JUHeapU3anuIo ypaBHEHUS HeJTMHEHHON MOJIeNn
2
_ 3 o X agXy y
y =ag +axX5 +asx, expag—) + (3amummmTe ypaBHEHHUS JIMHEapH30BaHHOM
X -
3 1-agxs
MOJICITH).
Ne3
1. Coopmynupyiite KpUTEpPUH YCTOHUMBOCTH MHOTOMEPHBIX CHCTEM.

2. Jlokaxure, 4TO JUHEHHOE TIPeoOpa3oBaHNE HE N3MEHSIET COOCTBEHHBIX YHCEN JIMHEHHOW CHCTEMBI
yIIpaBICHHUS.
3. IlpuMeneHue MeTONa KBA3WIIMHEAPH3ANUU K YPABHEHUIO HETMHEWHOM MOJIEITH

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

UJICHTUQUIIMPYEMBIX TTAPAMETPOB) TIPUBOINT K YPaBHEHUIO 7“7 (t) = A“Z*!(t) +V* (1)), 2={x 6, 6,} ,
pelieHrne KOTOporo uMeeT BUA Z2*(t) = &(t,t,)2** (t,) + §*'(t) . 3amuIuTe CUCTEMY
nuddepeHIaIbHBIX YpaBHEHUH, KOTOPBIM B 3TOM MPUMEpPE JTOJIKHA YAOBIETBOPATEH NEPEeXOIHas
marpuna @(t,t,) .

Ned
JlaiiTe onpeieieHne YCTOMUYMBOCTH CUCTEMBI YIIPABIICHHS.
Kak ocymecTBnsieTcs: TuHeapu3aius Ipyu UACHTH(PUKAIINA HETUHEHHBIX CUCTEM ?

=

3. MeronoM MaKCHMaJbHOIO IpaBIONONO0US HAWIUTE IapaMeTpbl CUCTEMBl W = (é, u)+v mo
pe3yibraram Tpex HEPBBIX U3MEPEHUH: & =4, w, =11, w,= 3,uU,= (L, 2),U,= (4,3),U0,= (& .
Neb
Coopmynupyiite KpUTEpHH YCTOMYMBOCTU OJHOMEPHBIX CUCTEM YIIPABICHHUS.
Pa3psacHUTE CyTh NpOLIETY Bl JUATOHAIA3ALNH.
3. Jns  mMonmemm y=h, +bx +bX,+bX,+b XX, +D X X #+b X% +b XX X% MOJTHO()aKTOPHOTO
OKCIIEpUMEHTA TUIIA 2% ¢ mnarom

N =

Ne Touek DaxTopsl BrIxo/1HOM curHan
IJ1aHa Xo, X1 [ X2 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
8 + - - - + + + - 3
HaiiuTe 3HaYeHue kodddunueHToB by, b, b, b,.
Ne6

1. Yo Takoe MuHEIHOE MpeoOpa3oBaHKe YpaBHEHUM TUHEHHON CUCTEMBI YIIPABICHUS ?

2. Jlaiite onpeneneHue (yHKIIUN OTKIIMKA.

3. Hus MOJIENH y=h, +bx, +b,X,+bx,+b XX +b X X #b X% +b XXX HOJHO(AKTOPHOTO
SKCIIEPUMEHTA THIIA 2° C IIAHOM

Ne Todex DaKTOphI BrixonHoii curnan
IJIaHa Xo, X]_’ Xzy X3’ X]_Xzy X2X3’ X3X1’ X1X2X3’ yi
=0 |j=1 |j=2 |j=3 | j=4 j=5 j=6 j=7
1 + + |+ |+ + + + + 3
2 + - + + - + - - 4
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3 + + - + - - + - 5
4 + - - + + - - + 6
5 + + |+ - + - - - 7
6 + - + - - - + + 8
7 + + - - - + - + 9
8 + - - - + + + - 10
HalUTe 3HAYCHHUE YETHIPEX MEePBBIX K03()PHUIIMEHTOR.
Ne7
1. KakoBbl oOrpaHWuYeHHs Ha BHJ MaTpUIl JIMHEHHBIX NpeoOpa3oBaHW ypaBHEHUU JTHHEWHBIX
cucTem?
2. JlaiiTe onpejeneHre KAHOHUYECKOTo MpeoOpa3oBaHusl TMHEWMHON CUCTEMBI.
3. Jnsa MOJIeNn y=h, +bx +b,X, +b X, +b XX +b XX #b X% +b xXxX% MOJIHO(AKTOPHOTO
OKCIIEPUMEHTA THIIA 2° C IIAHOM
Ne Todex ®dakTopbl BrixogHoit curnan
JjiaHa Xo, X]_’ X2’ 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
HaiiiuTe Bce 3HaYaIue KO3 QUIIMEeHTHI.
Ne8
1. Onummte aaropuT™M IPSIMOTO OINPEIEIEHUS] COOCTBEHHBIX BEKTOPOB.
2. Uro Ha3wpIBaeTCs HAWTYYINEH TMHEWHON HECMEIIIEHHOU OIIeHKOMN ?
3. Banmmmre HHGOPMAITMOHHYIO MATPHITY TS TIIaHA
Ne 3HaueHus1 0a3UCHBIX (PYHKIMH
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
MNe9
1. K xakum Haubosee CyHMIECTBEHHbIM W3MEHEHHUSIM IPUBOIUT TIpoOIenypa JuaroHalIu3aluu
JTUHEHHOU CHCTEMBI yIIpaBICHUS ?
2. JIoKaXuTe OPTOroHaIBHOCTh MATPHIIBI IIAHA TTONTHOPAKTOPHOTO SKCIIEPAMEHTa 2.
2
3. VYcroifunBa M cucTeMa C 3aKOHOM (PyHKITHOHUPOBAHUS % —3% +2x=07
MNe10
1. [aiiTe onpenenenue ynpasisieMON CUCTEMBI.
2. Uro Takoe 6a3uCHBIC (YHKIMH B MPOCTEUIITNX 3a/1auaxX HICHTHUKAITAN ?
3. 3anumuTte HHGOPMAIMOHHYIO MATPHUILy JUIs IIaHa
No 3HayeHus 0a3UCHBIX (DYHKITUI
OIIbITa f]_ f2 f3 f4 f5 fe f7 fg
1 1 1 1 1 1 1 1 1
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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
Mell

1. Copmynupyiite kputepuit ynpasisemoctu [ miboepra.
2. Kakoii maH 3KciepuMeHTa Ha3bIBaeTCsl A-ONTUMATIbHBIM ?
3. Jlns wuneHTU(UKAIMM HEU3BECTHOIO HAYAJIBHOTO COCTOSHUSL W TapaMeTpoB  MOJIENHU

X 02.06)= 8+ B A ={50]

10
y=AX, A= , 3anucarb OCHOBHBIC
ax, ..o 01
E_ f,(t,%,0,0)=-2%, + 0.xX,,0 ={6,6,0% .
ypaBHEHHsSI METO/Ia KBa3UIIMHEApU3aIUH.
MNel2
1. CdopmynupoBarh KpUTEpUil YIIPABISIEMOCTH Ha OCHOBE Pa3NIOKEHUSI MATPHUYHOM 3KCTIOHEHTHI.
2. Coopmynmpyiite Teopemy ['aycca-MapkoBa 1 ee 0000IIeHUS.
3. Jlns wuaeHTUPUKAIIMUA HEU3BECTHOTO HAYAIBHOTO COCTOSHUS UM [apaMeTpoB  MOJETH
d P o
d);l f,(t,%,0,6)=sin@x, )+ cosgx, ) X={x, x} , 4 1
q y=AX, A= (1 3} . 3anucarb OCHOBHBIE
X, ~ . a
E = f,(t,%,0,6)=6,x, - sink,),6 ={6, 8, 9}
ypaBHEHHUSI METO/]a KBa3UJINHeapu3alllii.
MNel3
1. JaiiTe onpeneseHne ynpapisieMOCTH.
2. KaxkoBa mocranoBka 3ajauu IjIaHUPOBAHMSI SKCTIEPUMEHTA?
3. Jnst  wpeHTU(UKAMA HEW3BECTHOTO HAYadbHOTO COCTOSHUS W MapaMeTpoB  MOJEIH
ax, _ o AL 1 o
& = f,(t,X,U H)—Hlxl—%xlxz,x—{xl,xz}, o 8 1
dx y=AX, A= 19 ,3aIIiCcarb OCHOBHBIE
d_t2 = f,(t,%,0,6) = 6,x, +OxxX,, 6 ={6,0,6} ,
yYpaBHEHHUSI METO/]a KBa3UJINHeapu3allii.
Neld
1. JlafiTe onpenenenre HaOIIOMAEMON CUCTEMBL.
2. Yrto Ha3bIBaETCS BEKTOPOM PE3yIbTaTOB U3MEPEHUI 1 MaTpullell TTaHa SKCIIepuMeHTa?
3. JUis  uaeHTUUKAIMA HEW3BECTHOTO HAYalbHOTO COCTOSHUSL ¥ TapaMeTpOB  MOJIENH
d IS S
Kot xu,6)=02, % ={x. %},
dt X, ~ - 5 2
q y=AX, A= 5 ,3aIlACAaTh OCHOBHBIC
X
dt2 = f,(t,%,0,0) =6, + ,sink,)+t,0 ={6, 8,0} ,
ypaBHEHHUSI METO/]a KBa3UJINHeapu3allii.
ANel5
1. JIist uaeHTUUKAIIN KaKUX CUCTEM TIPUTOICH METOJ MAaKCUMAaIBLHOTO TPABIOTIOA00MS ?
2. ChopmynmupyiiTe KpuTEepHil HAOIIOTAEMOCTH Ha OCHOBE Pa3JIOKEHUS MATPUIHON SKCITOHEHTHI.
3. Jnst  wpeHTU(UKAMKA HEW3BECTHOTO HAYadbHOTO COCTOSHUS W IMapaMeTpoB MOJEIH
ax _ g i A= g =
" = f,(t,%,0,8) = txX,, X ={X,,X} , - 10 1
y=AX, A= , 3anucarb
dx, _ L, L 1 10
@ = f,(t,%,0,6) =6, +sin@xx,)+t,0={6,0,8} ,
OCHOBHBIE YpaBHEHUS] METO/1a KBa3MWJIMHEApH3aIUH.

M16
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1. CdopmynupyiiTe OCHOBHYIO TUIIOTE3y TEOPUHU U3MEPEHUH.
2. 3anummmre BeIpaXkeHHe I HHOOPMAITMOHHON MaTPHITLI TOJTHO(PAKTOPHOTO SKCIIEpUMEHTA 2,
3. Jlnsa wupaeHTHUKAIMKM B ClIy4ae W3BECTHOTO HAYaIbHOTO COCTOSIHHSI TapaMeTpoB MOJIEIH
d L OXP+6.X%
g f(t,%,0,0)=—"22—22 x={x X%}, o
at t°+ XX, x(t™)=-10, = 12 1
q ( ) s 10 =AX, A= 1 10/ 3anucarhb
X L= =-1.0,
_Z:fz(tlxu 6) 9 Xl ={91’62,63} , XZ( )
dt t? + XX,
OCHOBHBIE YPaBHEHHUSI METO/la KBa3WIIMHEaApHU3alUu.
Nol7
1. Pa3zbsicHuTE OCHOBHBIE MOJOKEHUSI METO/1a MAKCUMAJIBHOTO MPaBIONIOA00US.

2. Tlomyunre hopMylIsl 1ist pacyera KodpGUIHCHTOB OTHOYAKTOPHOTO SKCIEPHUMEHTA 2° | HCXOMS
u3 oOmmx ¢opmyn pacyera Kod(GUIMEHTOB JMHEWHOW MOJENM Ha OCHOBE METoJa
MaKCHMAJILHOTO MPABIOIOI00HS.

3. Jlns wuneHTHUKAIMKM B Cydae WM3BECTHOTO HAYAJIbHOTO COCTOSIHHS ITapaMeTpPOB MOJICIH

2
~ +
B tx,0,6)= BT OXKe gory oy i
dt t? = XX, x(t?)=-10, 7 3
q ( +t) O 21 y=AX, A= s of 3anucarb
P -t tx0.8)=6,2%"Y Gorg g gy T)=L0
dt t° = %X,
OCHOBHBIE YPAaBHEHHUSI METO/1A KBA3UJIMHEAPU3ALINH.
MNe18
1. 3anmumuTe BBIpAKEHWE JUISI  WHPOPMAIIMOHHOW MATPHIBI JIMHEWHONH OTHOCHTEIIHHO

k03¢ GuieHToB (QYHKIUUA OTKJIMKA Mojaeau (Ciiydail ¢ paBHBIMH JIUCIEPCHSIMH), a TaKkKe
(bopMyTy HECMETIIEHHOH OIEHKH JIJISl TUCTICPCHH.

2. Kak BwIOMpaeTcs HadanmpHas OIEHKA KOX(PQUIMEHTOB B MpoIEAype TMOCIeI0BaTeIbHOM
UJCHT(QUKAIIH ?
3. Jns  wpeHTHduKanuu B ClIydae M3BECTHOTO HAYAJIBHOTO COCTOSHHS —MapaMeTpoB
Do f 4%0,6)= 002 + 6,0 x={x,x}
dt X, x (") =0.1 . 8 3
MOIECIN 4 ( t) ('[(0)) 0.1 y=AX, A= 2 10/
X _ oo v p Re\Xtl) S X =U.4
i fz(t,x,u,e)—03W,6—{6’l,6’2 A%
3amucarb OCHOBHBIE YPaBHEHUS METO/a KBa3MIIMHEAPH3AIIHH.
MNe19
1. KakoBbl 0COOGHHOCTH TIOCIIEAOBAaTeIbHOM HWACHTH()HUKAIIMA B Cllydae MPUMCHCHHS

HEJIMHEHHBIX OA3UCHBIX QYHKIUI?

2. JlaiiTe onpeneneHne JUCKPETHOTO IJIaHa AKCIIEPUMEHTA.
3. st wpeHTHduKanuu B ClIydae M3BECTHOTO HAYAJIBHOTO COCTOSHHS —MapaMeTpoB
o 5y=0 %
—L =1, (t,X,0,0)=6,—>, X={X,,X,} , )
it ) 0y {x.x} xl(t)7lo Q -
MOJIEJIN q , 10 y=AX, A= > a4l 3aMucarb
o X -
Do =1, (1,%,0,60)=6,2 ,6={6,8} .| %)==
dt X, 3.0
OCHOBHBIE YpaBHEHHS METO/1a KBa3WJIMHEAPU3AIUH.
Ne20
1. Kaxoii mian sKcriepuMeHTa Ha3bIBaeTCsl P-ONTUMATBHBIM 7
2. Jlns uneHTUUKAIMY KAaKUX CHCTEM MPUMEHSIETCS METOJ] KBa3UIIMHEeapu3aIlim ?
3.

Jus  wneHTHQUWKAamMM B cioydae  M3BECTHOTO  HAYAJIBHOTO  COCTOSHHSI — HapaMeTpOB
2

MOACIN 3almucarb

%= fax0.6)=6 %=
5 - X0 Hlxl'X Daxd % (t®)=+/5.0, V= A% A:[7 Zj
Xz(t(O)):\/?)T), Y ' 1 12)

2
& Lx06)=6,.0={6.6},

OCHOBHEIC YpaBHCHUA MCTOa KBa3UJIMHCApU3alluu.
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N2l

1. Kakoit minan skciepuMenTa Ha3biBaeTcst D-onTumanbHpM?
2. OnumwTe OCHOBHBIE HTAIBI INTAHUPOBAHUS SKCIIEPHMEHTA.
3. Ilo mpuBeneHHBIM B ciieayromielt Tadnuie
X, 1 -1 -1 1
X 1 -1 1 -1
y(X) 3 -1 1 1

pe3yabraraM U3MEPEHHH BXOJHOTO M BBIXOJHOIO CHTHAJIOB HAHTH METOIOM MAaKCHMAaJIbHOIO
IIPaBIONOA00US TapaMeTpbl MoAenu Y(X) = 6, + 6,X, + 6.X,.

Ne22

OOBsICHUTE CYyTh METO/Ia KBA3UJIMHEAPU3AIIHH.

1
2. Kak ocymectisieTcs mepexo/| K KOAUPOBAHHBIM TIEPEMEHHBIM ?
3 ITo mpuBeICHHBIM B CIIEAYIONIEH TaOIHIIe

X

1

2

3

y(x)

eZ

e3

e4

4
eS

pe3ybTaram H3M€p€HHfI BXOJHOT'O U BBIXOJHOTO CHUTHAJIOB HAMTH METOAOM MaKCHUMAaJIbHOTO

IPaBIONOAO0Hs mapaMeTphl Moaenu y(X) = ae™.

Ne23

1. 3anummTe MaTpHILY IIaHA TOMHO(GAKTOPHOTO SKCIIEPHMEHTa THIa 2,
2. Omumure mpomecc (METOA) PErPECCHOHHONW HIICHTU(DHUKAIUK CTaTHYECKOW CHCTEMBI C OJHUM
BBIXOJIOM W HECKOJIBKIMH BXO/IaMH.
3. Ilo mpuBeneHHBIM B cieAyromielt Tadnuie
X, 1 -1 -1 1
% 1 -1 1 -1
y(X) 3 -1 1 1

pe3ybTaram H3M€p€HHfI BXOJHOTO U BBIXOJHOTO CHUTHAJIOB HAMTH METOAOM MAaKCHUMAaJIbHOTO

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

1.

2.
3.

Ne24
Onumute mnpormecc (METON) PErpecCHOHHON HWACHTH(PUKAIIMKA CTaTHUYECKONM CHUCTEMBI C
HECKOJIbKMMHU BBIXOJJaMHU U HECKOJIbKMMH BXOJAMH.
Cdhopmynupyiite kputepuit Habmogaemoctu [ miboepra.
Ilo npuBeieHHBIM B clieAytoleil Tadnuie

X 1 2 3 4

y(X) 1 e e? e’

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

IPaBIONOAO0Hs mapaMeTphl Moaenu y(X) = ae™.

Ne25
1. Omummure mporecc (METOR) PErpecCHOHHON HACHTH()HUKAIMH MHOTOMEPHON JIMHEHHON
JIMHAMUYECKOU CUCTEMBL.

2. Kakumu ypaBHEHHUSIMU OIKCHIBACTCS HECTAllMOHAPHAsS JIMHEWHAs CUCTeMa YIIpaBIeHUS ?
3. Tlo npuBeneHHBIM B clieayromeit TabauIe

X 1 -1 -1 1

X, 1 -1 1 -1

y(X) 1 -1 1 3

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

IIPABIONOAO0MS TapaMeTpbl Mojenu Y(X) = g, +6,x, + 8.X.X,,.

=

Ne26
[TpuBeauTe npuMep JUHEApU3aAIUA HETMHEWHOW CHCTEMBI.
Onummre mporecc MOCIe0BaTeIbHON UICHTU(PHUKAIINN CTAaTHUECKOW MHOTOMEPHOW CHCTEMBI C
OJIHAM BBIXOJIOM U HECKOJIBKHUMH BXOJIaMU.
st Mozem Y =hy b DX, +h X b XX +b X X b % +b %X %
3KCIIEpUMEHTA TUIIA 23 ¢ mnanom

MTOJIHO(aKTOPHOTO
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Ne Touek DaxTopsl BrIxo/1HOM curHan
IUJIaHa Xo, X]_’ le X3, X]_Xzy X2X3, X3X1, X1X2X3, yi
j=0 [ j=1 |j=2 |j=3 =4 =5 j=6 =7
1 + |+ |+ |+ + + + + 1
2 + - + | + - + - - 2
3 + | + - |+ - - + - 3
4 + - - + + - - + 4
5 + + |+ - + - - - 5
6 + - + - - - + + 6
7 + + - - - + - + 7
8 + - - - + + + - 8

HaluTe Bee 3HAJaIue KO3 (OUIIHEHTHI.
Ne27
1. Ot Kakux XapakTepUCTHK UJICHTUDUITUPYEMON CUCTEMBI 3aBUCUT IOKa3aTelIh KayecTBa?
2. JlaiiTe ompeenieHre CTAIIMOHAPHOW W HECTAITMOHAPHONH MHOTOMEPHOW CHCTEMBI YIIpaBIEHUS.
3. Jnsa MoZenu y=h, +bXx +bX,+bX,+b XX, +b X X #+b X% +b XX X% MOJTHO()aKTOPHOTO
OKCIIEPUMEHTA TUIIA 23 ¢ mnanom

Ne Touek DaxTopsl BrIxo/1HOM curHan
IJIaHa Xo, X]_’ le X3, X]_Xzy X2X3, X3X1, X1X2X3, yi
=0 |j=1 |j=2 |j=3 | j=4 j=5 j=6 j=7
1 + |+ |+ |+ + + + + 9
2 + - + | + - + - - 8
3 + + - + - - + - 7
4 + - - + + - - + 6
5 + + |+ - + - - - 5
6 + - + - - - + + 4
7 + + - - - + - + 3
8 + - - - + + + - 2

HaiuTe Bee 3HAJaIue K03 (OUIIHEHTHI.

14.1.3. Temb1 1a60paTOPHBIX padoT

YcTounBOCTD, YIPaBIIEMOCTh, HAOIIOJAeMOCTh U UIEHTH(PUIUPYEMOCTH OTHOMEPHBIX CHCTEM

Wnentudukanys ¢ IMOMOIIBIO PErPECCHOHHBIX METOIOB. CTaTHUYECKas 3ajada MAeHTH(UKAIMn
apaMeTpOB MHOTOMEPHBIX JINHEHHBIX CHCTEM

Wnentudukanys ¢ MOMOIIBIO PErPECCHOHHBIX METOIOB. CTaTHUYecKas 3ajada MAeHTH(UKAIun
apaMeTpOB MHOTOMEPHBIX HETMHEWHBIX CUCTEM

[IpumeHeHre MeToa MAaKCHMAJIBHOTO MPABAONONOOMS Ui HOCTPOCHUS MOJENeH CHCTEeM:
UCCIICIOBAHUE CBSI3M MEXJy JBYMS MM HECKOJIbKUMH CIIy4allHbIMH BeJIHYMHAMH, 00paboTka
PEe3yIbTaToB, IMPOBEPKA a/IeKBAaTHOCTH

MeTozbl TOCTPOCHUS CTATHYECKUX MOJIETICH.

Merto/ipl oCe10BaTeIbHOW WACHTU(DUKAIINH.

Wnentudukanms  mapaMeTpoB — HEJIMHEHHBIX  JWHAMHYECKAX  CHCTEM,  OIHCHIBAGMBIX
g depeHIInaTbHBIMI YPaBHEHUSIMH, TIPU 33JaHHBIX Ha4YaJIbHBIX YCIOBUSX.

Wnentudukanms mapaMeTpoB HETMHEHHBIX TUHAMUYECKAX OOBEKTOB, ONMCHIBAEMBIX CHCTEMaMHU
HeJMHEHHBIX AuddepeHnnaibHbIX ypaBHEHUH.

14.2. TpeGoBaHUsI K OIEHOYHBIM MATePHAJIAM JJIsl JIHIL ¢ OTPAHHYEHHBIMHI BO3MOKHOCTSIMU
310POBbSI H HHBAJTH/I0B
Jlng  7mui ¢ OrpaHWYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBBSI M WHBAIUIOB IPEIyCMOTPEHBI
JIOTIOTHUTEJIFHBIE OIIEHOUHBIE MaTepualbl, IepeueHb KOTOPHIX yKa3aH B Tabmiwuie 14.
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Ta6J'II/II.Ia 14 —I[OHOJIHI/ITGJIBHBIG Marepualibl OCHUBAHUA JJIA JIMI ¢ OTPaHUYCHHBIMUA BO3MOXHOCTAMUA

310pOBbS U UHBAJIUIO0OB

Kareropun
oOyJarormmxcst

BuIbI TOTIOTHATENIEHBIX OIICHOUHBIX
MarepHasoB

®DopMBI KOHTPOJIS ¥ OIIEHKU
pe3yJIBTaToOB O0yUYEeHUS

C HapyleHusIMHA
ciyxa

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

[IpeumyiieCTBEHHO MUCHMEHHAS
poBepKa

C HapymeHusIMu
3peHus

CobeceoBaHme IO BOIIPOCaAM K 3a4eTy,
OTIPOC TI0 TEPMUHAM

[TperMyIIeCTBEHHO YCTHAS MTPOBEPKa
(uHaMBHTyaTHHO)

C HapymeHusIMu
OTIOPHO-
JIBUTATEITLHOTO
anrmapara

Pemenne nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThl, TUCEMEHHbIE
caMoCTOsITelIbHbIe pabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMYH_IeCTBeHHO JUCTAaHIIUMOHHBIMHU
METOAAMHU

C orpaHu4eHUsIMHU IO
00IIIEME TUITTHCKUM
MOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSTEIBHBIE
paboThI, BOIIPOCHI K 3a4€TY,
KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHI

[IpenmymiecTBEHHO TPOBEPKA
METO/IaMH MCXOJISl U3 COCTOSTHUS
o0yuaroIerocss Ha MOMEHT IIPOBEPKU

14.3. MeToan4ecKkue peKOMeHIAIMH M0 OIIEHOYHBIM MATEePHAJIAM /IS JIHII ¢ OFPAHHYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIH/I0B

Jlng Ui ¢ OrpaHWYSHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI U WHBAIHUJIOB IIPEyCMaTPUBACTCS
JOCTyIHAs popMa IIpe0CTaBICHUS 3a/I1aHUi OIICHOUHBIX CPEJICTB, & IMEHHO:

- B IevaTHoi (opme;

- B TIEYaTHOH (hopMe C yBEITHMUCHHBIM IIPADTOM;

- B (hopMe IIIEKTPOHHOTO JIOKYMEHTa,;

- METOJIOM YTEHUS aCCUCTEHTOM 3aJ[aHuUsl BCIIYX;

- MpeI0CTaBICHUE 3a/1aHUS C UCIIOJIH30BAaHUEM CYP/IOIIEPEBO/A.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI I MHBAJUIaM YBEIHMYMBACTCS BpeMsl Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIBbHBIE BOMpOCHL. [l Takux oOydYaroluxcsl HpeaycMaTpHuBaeTcs
JOCTyIHAs popMa IPeTOCTaBICHHUS OTBETOB Ha 3aaHUsI, a UMEHHO:

- MHUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- HabOp OTBETOB C MCIIOJIF30BAHUEM YCIIYT aCCUCTEHTA;

- MIpeJICTaBJIeHUE OTBETOB YCTHO.

[Iponiennypa oIeHMBaHUS pe3yJlbTaTOB OOYYEHHs JIMI C OTPAaHUYEHHBIMU BO3MOKHOCTSMH
37I0pOBbSl M MHBAJHJIOB TI0 JTUCIHIUIMHE IPEIyCMaTpUBaeT IMpeaoCTaBlIeHne WHpopManuu B (opmax,
a/IaTHPOBAHHBIX K OTPAaHUYCHUSIM HX 3JJ0POBBS U BOCHPUSATHS HHPOpPMALIUY:

J1st i ¢ Hapy I eHUsIMU 3PEeHHs

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B TIEYaTHO# (hopMe yBEITMYSHHBIM MIPUPTOM.

J1st i ¢ HapyIeHUusIMH CJIyXa!

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTa;

- B meyaTtHoi dopme.

J1st i ¢ Hapy I eHHsIMHU OTIOPHO-ABUTaTe/ILHOTO anmnapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,;

- B ITe4aTHoOU (hopme.

[Ipy HEOOXOmMUMOCTH ISl JIUIl C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0OPOBbSI W WHBAIHIOB
polie/lypa OIIeHUBAaHUS pe3yJbTaToB 00yUeHHS MOXKET IPOBOAUTHCS B HECKOJIBKO ATAIOB.
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