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1 HEJIA U 3AJAYU OCBOEHUSA JUCIUTIJINHbI

1.1. Ileaib 0cBOEHUSA IMCHUIIUHBI:

— U3y4YeHHE CTYyACHTAaMH MaTeMaTH4ecKoro amnmnapara, HeoO0XOIUMOro [yl IpUMEHEHHs
MAaTeMaTH4YeCKUX METOJOB B IIPAKTUUYECKON JESTEIbHOCTH;

— c(hOpMHUpPOBAHUE Yy CTYJCHTOB IPEJCTABICHUS O MATEMATHYECKOM MOJCIMPOBAaHUM B TEOPHH
ynpasJieHHs, Kak 00 0THOW U3 BaKHEHIINX 00JacTeil COBpeMEHHON HAYKH,

— Pa3BUTHE HABBIKOB IIPAKTUYECKOIO IPUMEHEHHUS allllapaTa U peaan30BaTh U3y4aeMble aITOPUTMBI
C TMOMOIIIBbIO COBPEMEHHBIX NHPOPMALMOHHBIX TEXHOJIOTHH.

1.2. 3axaun ocBOEHUA TUCHMILUINHBI (MOYJIs1):

OcHOBHOH 3a7a4eil OCBOCHUS AWCITUIUIMHBI SIBIISCTCS H3YYEHUE TEOPETUUYCCKHUX OCHOB M
pa3BUTHE TPAKTUYCCKUX HABBIKOB [UIS PEIICHUS KOHKPETHBIX 3a7ad B TPO(eCcCHOHATLHOM
NESATETHbHOCTH.

2 MECTO JUCHHUILIMHBI B CTPYKTYPE OGPA3OBATEJIBHOM ITPOT'PAMMBI

YyeOHas nucrumuinHa Teopusl ymnpaBieHHsS BKIIOYCHA B O0sI3aTCNbHBIM TEPEUYCHb JUCIUIUINH
00s13aTeIbHON YacTH 00pa30BaTENBHOIN MPOrpaMMBI BHE 3aBHCHMOCTH OT €€ HaIlpaBIICHHOCTH (MPOQuIIs).
Jucuummaa peanmsyercss B cooTBeTctBuu ¢ TpedoBanmsmu PI'OC, OIl BO u VYII, mo manHOMY
HaNpaBJICHUIO TOATOTOBKH.

Jucuumuaa OasupyeTcs Ha CIACAYIONIMX JHCHUIUIMHAX: MaremaTuueckuii aHanmu3, Owusuka,
Kiaccnaeckas mexanuka, UnciieHHBIE METOEI.

I[I/ICHI/IHHI/IHa TCOpI/IH YHOpaBJICHUA ABJIACTCA OCHOBOHOHaFaIOIHGP'I IJId U3YUCHHA OUCHUITIIMHBL
MaremaTndeckoe MOIACIUPOBAHUCE.

PabGouas mnporpaMma AUCHUIUIMHBL JJII UHBAJIAUAOB W JIML C OIPAaHUYCHHBIMHU BO3MOXXHOCTSIMU

340pOBbA pa3p363,TI>IBa€TCH WHAWBUAYAJIBHO C Y4YCTOM 0coOeHHOCTEM HCI/IXO(i)I/BI/I‘IeCKOI‘O pa3BuTHA,
HUHIAUBUAYAJIbHBIX BO3MOJKHOCTEH M COCTOSHHS 30POBbA TAKUX 06yan0mec;[, 10 UX JIMYHOMY 3asBJICHHUIO.

Pa6ouas mnmporpaMMa  JIUCIHUITIIINHBL i1 MHBAJIMAOB MW JIUI] C OrpaHUYCHHBIMU BO3MOXHOCTAMU

340pOBbA pa3p363,TI>IBa€TCH WHAWBUAYAJIBHO C Y4YCTOM 0coOeHHOCTEM HCI/IXO(i)I/BI/I‘IeCKOI‘O pa3BuTHA,
HUHIANBUAYAJIbHBIX BO3MOJKHOCTEH M COCTOSHHS 310POBbA TAKUX 06yan0mec;[, 10 UX JIMYHOMY 3asBJICHHUIO.

3 KOMIETEHIHUN OBYYAIOUWEIOCsl, ®OPMUPYEMBIE B PE3VYJIbTATE
OCBOEHMA JUCIAIIJIMHBI (MOAYJIA)

Ta6muma 1 — ®opmuposanue kommnereniun OIK-1 qucrunmuaaMmu

HaunmeHoBaHMe TUCHUIINH, (POPMUPYIOIINX
KOMIIETEHIIMI0 COBMECTHO
Koa xomnerennun OIIK-1 1 2 3 4 5 6 7 8

CeMmecTpbl GOpMHPOBAHUS KOMIIETEHIIUH TUCHUTIMHAMHA

Jluneiinas anrebpa n aHATUTHYECKAsT TEOMETPHS

MaremaTnueckuii aHaan3

dusuka

JuddepernnansHpie ypaBHEHNSA

OHepaIII/IOHHOC HUCYHUCIICHUC

Teopust GyHKITHI KOMITZIEKCHOTO TIEPEMEHHOTO

Knaccuueckast MexaHuka

YpaBHEHHS MaTeMaTHYeCKOl (HPU3UKH

Teopus ynpasieHus

Brinonnenue u 3aIunTa BBIITyCKHON
KBaJIN(UKALMOHHOH pabOTHI




INEPEYEHDb IUIAHUPYEMbBIX PE3VJIBTATOB OBYYEHUA 110 JAUCHUIUIMHE, COOTHECEHHbLIX C JIUIAHUPYEMbBIMHA
PE3VJIbBTATAMU OCBOEHMNA OI1

Tabnuna 2 — [lepeueHs TUTAHUPYEMBIX PE3yJIbTATOB OOYUYCHHUS 110 JUCHUIIIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMU Pe3yIbTaTaMi OCBOCHUS

Kon 1 HanmeHnoBanue OueHoYHBIE CpECTBA
Kon 1 HanmeHnoBanue MHJUKaTopa .
KOMITETEHIII OCTIKCHISE [Tnanupyemble pe3yabTaTsl 00yUCHNUS 110 AUCIUIUINHE Tekyiero ITpomexyTouHO
KOMITETEHIIHI KOHTPOIIS aTTecTalun
OIIK-1. Cnoco6en | HOIIK-1.3. 3HaTh: YMern: Baagern: Brimonnaenne 12 | Bompocst IUTSL
MIPUMCHSTh 3HaHWe | BrrBnser nH(pOpMaLMOHHbIE MIPUMEHATh O(UCHBIE | CIIOCOOHOCTHIO U | KOHTPOJIBHBIX Pa0bOT | yCTHOTO
(byHIaMeHTaIbHON €CTECTBEHHOHAYYHYIO | TEXHOJIOTHH U | IpOrpaMMHBIE  Cpell- | TOTOBHOCTBIO K | (mo 10 BapuaHTOB B | cobeceqOBaHMS:
MaTeMaTHKU U | CymIHOCTh TIpOOJeM, | MpOrpaMMHBIE CTBa B IIOBCEJHEBHOW | OLIEHKE CTENECHU | KaXI0Hu 6unets! (20 Ouneron)
€CTECTBEHHO-HAYYHBIX BO3HHUKAIOIUX B XOJIE | CPEICTBA Juis | paboTe;  BBIOJHATH | MPUMEHUMOCTH KOHTPOJILHOM
JUCLUILIMH TPU PeIleHHH | NpoecCHOHATBHON peneHus 3a7a4 | MOUCK WH(OpPMALUK | OCBOCHHBIX METOJOB | padote)
3amaq B o0nacTu | NesTeNbHOCTH, MaTeMaTH4eCKOro pu MPOBEJICHUH | K peLeHuto
€CTECTBEHHbIX HAayK ¥ | UCIOJB3YeT Ml MX | MOJEITMPOBAHHMS; HAy4HBIX HCCJENOBAa- | MOCTaBJICHHBIX
WHKCHEPHOW MPaKTHKe pemnieHust HUI; 3ajay;
COOTBETCTBYIOIINI CaMOCTOSATEIHHO CIIOCOOHOCTBIO
€CTECTBEHHOHAYYHBIN OLICHWBATh  CTEMNEHb | MCIOJIb30BaTh
anmapar ¥ METOMBI MIPUMEHUMOCTH TEOpeTHYECKHE u
ONITHMAJIEHOTO OCBOEHHBIX METOJIOB | MPAKTUYECKHE
yTpaBIeHUS u MIPOTPaMMHBIX | HaBBIKH U1t
CPE/ICTB K PpEIISHUIO | peleHHUs
KOHKPETHBIX  3a/la4 | KOHKPETHBIX  3a/a4
npodeccuoHaTbHOM npodeccroHabHOM
JIeSTeIbHOCTH. JIeSTEeIbHOCTH.




4 CTPYKTYPA U COAEP KAHME JUCIUIITIMHBI
4.1 Pacnpeaesienre TPy10éMKOCTH AMCUMILIMHBI IO BUaM padoT 1o ceMecTpam

O6mas TpyIoEMKOCTh NUCHMIUIMHBI cOocTaBiseT 4 3ad.en./144 wyaca, pacmpeneieHue
9acoB IO BHJIaM pabOT ceMecTpaM IPeCTaBICHO B Ta0. 3.
®dopMar U3ydeHHUs TUCHUIIIMHBL: C HCTIOJIB30BAHUEM JIEMEHTOB AJIEKTPOHHOT'O 00yUYEHUS

Tabnuma 3 — Pactipenencuue Tpy10éMKOCTH AUCIUIIIMHBI IO BUAM padoT MO0 ceMecTpam

st ounoit hopmbl 00ydEHUS

Buy yuebnol paboThl Bcero | Cemectp
94acoB 7
1. KonraktHas PaGOTa o0yuyawuuxcs ¢ npemnojgaBareJsieM (1o Bujgam 57 57
y4eOHBIX 3aHATHIT) (BCEr0), B TOM YHCJIC:
1.1. AyauTtopHble 3aHATHSA (BCero), B TOM YHCJIE: o1 ol
- nexruu (JI) 17 17
- naboparopusie padboTsl (JIP) 17 17
- npaktudeckue 3ansatus (I113) 17 17
- npakTukyMsl (I1)
1.2. BHeayauTOpHbIe 3aHATUA (BCEro), B TOM YHUCJIE: 6 6
- TPYIIIOBBIC KOHCYJIbTAIIMU 10 JUCITUTIINHE 4 4
- [PyIIIOBBIE KOHCYJIbTallu1 1o IIPOMEXKYTOUHOMN 2 2
aTTecTaluu (3K3aMeH)
2. CamocrositenbHas padora cryaenra (CPC) (Bcero) 51 51
Bua npomMexyToYHOH aTTeCTAIIMM DK3aMeH 36 36
OO6masi Tpy10eMKOCThb, Yachl/3aUeTHbIE eTUHUIIBI 144/4 144/4

4.2 ConepxaHue THCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

ConeprxaHue JUCHUIUIMHBI, CTPYKTYpUPOBAaHHOE 110 TeéMaMm, IPUBEJCHO B Tabuule 4.

B cronbue «Bug CP» BBeneHbI clieayonie COKpaeHus:

«Jleknmu» — MpeanonaraeT U3y4eHnue MaTepuanoB yYeOHUKOB U y4eOHbIX OCOOUN amist
MOJATOTOBKHU K JIEKLUSM M MIOBTOPEHUE MaTepuaa Mmocie NpocIylIuBaHusl JIEKLIUU JJI y4acTHs B
00CYXJIEHUSAX Ha MPAKTUUECKUX 3aHATHUSAX.

«IIpakTHKa» - TIperoiaraeT UCIOIb30BaHUE METOIMYECKUX pa3pabOTOK Il OMOIIU
IPY PELICHUH UHIUBUIYaTbHBIX 3a/1a4 U pellleHue 3a/1a4 U3 3aJaYHHKOB.

JIa6.pa6.» - npeanonaraet UCMOIb30BAHUE METOIMYECKUX pa3pabOTOK Uil MOMOILIHU IPpU
BBINOJIHEHUH J1a00paTOPHBIX pabOT U 0POPMIICHUH OTYETOB.



4.2 ConepxaHue TMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tabnuma 4 — Coneprxanue TUCHUILUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM ISl 00ydaromxcs 04HOi popMbl 00yUeHUs

IInanmpyemsbie Bunpt yueOHOH paboThl HanMeHoBa-
(KOHTpOJHpPYeM KonraxrHast s e nermoms- | Peanmmsamst Haumenos
0 [} aHHueC
bie) pe3yJbTaThl pabotra % 3YEMbIX aK- B PaMiax - s haGoTa
OCBOCHHS: = THBHBIX U fparTItec: HHOTO
koaYK;OIIK; HaumeHoBaHue TeM o © z Buzx CPC MHTCPAKTHB- Kon 2J1EKTPOHH
MK o E ol E ol § 8 NOArOTOBKM | Kypea
HBIX
S| 285|855 E¢ . (tpyRoeM- | (o e
M HHHKATOPBI S| 54 =g 52’ oopasoRar Kocth B OCTb B
JOCTH:KEHHUS 288 é = 2 c’i = TCIBHBIX Hacax) Jacax)
Q < < S
KOMIIETeHIHii =5 &l 83 8Y TEXHOJIOTUH
7 cemecTp
Pa3znen 1 OcHOBHbIE NOHATHS TEOPHUHU YIIPABJICHUS
Tema 1.1CUCTEM THIIA «BXOJ — BBIXOI». | 1 1 4 Jlexuun: 6.6.1.(ctp.19-45) Paz6op
3a/1aya yIpaBIeHHs CHCTEMAMH Mpakruka: 6.6.3.(16-33) peteHus
KOHKPETHBIX
Tema 1.2 IlporpamMmHoe ympasinenue u | 1 2 3 npUMepoB
oOpatHast cBs3b. Mojenu JIMHEHHBIX IIOMOIIIBIO
CUCTCM MpE3CHTAIUN
Tema 1.3CTpyKTypHbIE CcXeMbl U ux | 1 3 Jlexuun: 6.6.2.(ctp.44-59) 'y JIOCKH
OIIK-1, pe06pasoBaHusL. MpaxTuka: 6.6.3.(16-33)
HOIK-1.3 Tema 1.4. Jluneapusauus HenuHEeHHbIX | 1 1 3 Jlexuun: 6.6.2.(ctp.44-59)
XapAKTEPHCTUK CUCTEM. Npakruxa: 6.6.3.(67-73)
JladopaTtopHas pa6ora Nel
Hroro mo pazngeny 1 4 4 13
Pa3nesn 2 CranumoHapHbIe CHCTEMBbI
Tema 2.1 [loHsATHE IEpeaaTOYHOM 1 2 4 Jexuun: 6.6.2.(ctp.54-59) Pazbop
MpaxTuka: 6.6.3.(79-98) peuieHust
dbynkun. HaxoxaeHne peakiuu Ha KOHKDETHBIX




Ilnanupyembie

Buner yae6HOI paboTh

Haumenosa-
(KOHTPOJIHpPYeM KonrakTHas s PN I —— Haumenos
bie) pe3yabTaThl pabora S . aHue
) pe3y. % 3yEeMBIX aK B PAMKAX s haGoTa
OCBOEHHS: = THBHBIX H fpaKTIec: HHOTO
koaYK;OIIK; HaumeHnoBanue teM 0 o T Bun CPC UHTEPAKTHB- Ko SIIEKTPOHH
K 2| £ o E g 8 & HBIX TIOATOTOBKA - 1, Kypca
<
g &8 § = % = 8 6 i (Tpyoem- (TpymoeMK
¥ MHIHKATOPBI S| 545855 oopasora KocTh B 0CTb B
< ~~
JOCTH:KEHHUS 288 é RS TCHBHBIX Hacax) Jacax)
o Q < < O T
KOMIIEeTeHI U = =2 85 g8 J'8 Y TEXHOJIOTUH
TUIIOBBIC CUTHAJIBI. IpUMEPOB Y
IOCKH
Tema 2.2 [lepexomnas xapakTepucTuka | 1 1 4 Jlexuun:6.6.2.(ctp.54-59)
CHUCTEMBI IMpakruka: 6.6.3.(79-98)
Tema 2.3. IIpeobpazoBanue Oypbe u 1 1 2 Jexunn:6.6.1.(ctp.68-86)
TpakTuka: 6.6.3.(114-169) Pasbop
YacTOTHAS MepeaaTouHast QyHKIIHA : 0.0.9. -
OITK 1 Tema 2.4. HepeXOHHBIC nu 1 2 ﬂeKHI/ll/lZ6.6.2.(CTp.l 1 1'126) KOHKPETHBIX
o YCTaHOBUBLINECS PEKUMBI. KauecTBo Ipakrnka: 6.6.3.(114-169) IIPUMEPOB y
MEPEXOIHBIX MPOIECCOB
JlabopaTopHas paGora Ne2 4 2

HToro no pazneny 2

4 4 4 14

Pa3gen 3 YCTOWYHBOCTH CUCTEM U MOKA3ATEJIH KAYeCcTBA

Tema 3.1. YCTOMYHUBOCTH JIMHEHHBIX 1 2 2 Jlexnun:6.6.2.(ctp.84-102)
CTALMOHAPHBIX CHCTEM Mpakruka: 6.6.3.(318-328) Pastop
Tema 3.2. Ilpumenenune JIAUX gma| 1 1 3 Jlexnun:6.6.2.(ctp.84-102) pelueHus
VCCIIEIOBAHUS YCTOMYMBOCTH M KadecTBa Mpaxruka: 6.6.3.(318-328) KOHKPETHBIX
CUCTEM PUMEPOB Y
Tema 3.3. aTerpanbHas u 1 2 Jlexkumnn:6.6.2.(ctp.84-102) JAOCKH
nnddepeHIHaTbHas KOPPEKLHS IMpaxTuka: 6.6.3.(318-328)
Tema 3.4. HacToTHBIE METOABI CHHTE3A 1 2 2 Jlexnun:6.6.2.(ctp.84-102)

Mpakruka: 6.6.3.(318-328)
JlabopaTopHnas padora Ne3 4




Ilnanupyembie

Buner yae6HOI paboTh

Haumenona-
(KOHTpOJIHPYeM KonraxrHas s SN I Y—— Haumenos
bie) pe3yJibTaThl pabora 583 3yCMBIX aK- B PAMKAX " :;1466; .
0CBOCHHS: g TUBHBIX U fpaKTIec: HHOTO
koaYK;OIIK; Haumenosanue tem 0 2 T = Bun CPC HHTEPAKTHB- HOZ[:OOTI/(I)BKI/I 37EeKTPOHH
o E S
K § § § § § g = o HBIX (1pymoem- | OTO Kypea
M HHAHKATOPBI S| £43 =g g E :1 0Opasora- KocTh B (T];T:?EZMK
< ~~
JOCTH:KEHHUS 288 é RS TCHBHBIX Hacax) Jacax)
Q < < T
KOMIIeTeH I = |5 & F §o %Y fexHosoTHI
HTtoro mo pazneay 3 4 4 5 9
Pa3nesn 4 Meronbl npocTpaHCTBA COCTOSIHUM
Tema 4.1. YpaBHeHHs TUHEHHBIX CUCTEM B | 2 2 4 Jlexnun:6.6.2.(ctp.158-179)
NPOCTPAHCTBE COCTOSHHIA Mpakruka: 6.6.3.(194-213) Pasop
Tema 4.2. 3a1a4a TMHAMHYECKOM 1 1 4 Jexunn:6.6.2.(ctp.158-179) perenus
peanu3anuu ITpakTuka: 6.6.3.(194-213) KOHKDETHBIX
OTIK-1 Tema 4.3. [IlocraHoBka 3amaun 00 | 2 1 4 Jlexumun:6.6.2.(ctp.158-179) gg Ié[r;p OBy
it IMpakTuka: 6.6.3.(211-213)
paBJICHUN CHUCTEMAaMU B IIPOCTPAHCTBE pa a
Honk-13 | JTPanien POCIP
COCTOSTHHIA
JlagopaTopHas paGora Ned 3
HToro no pasaeny 4 5 4 15
Hroro no xypcey 17| 17 17 51
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5 TEKYIIMA KOHTPOJIb YCIHEBAEMOCTH W IPOMEXYTOYHAS

ATTECTALIUSA ITO U'TOI'AM OCBOEHUA JIUCHUIIVIMHBI.

5.1. TunoBble KOHTPOJbHBIE 3aJaHUs HWJM HHbIE MaTepHajbl, He00OX0oaUMMBbIE sl

OLICHKHU 3HAHU, YMEHUH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

IIpumepHasi TeMaTHKA JIa0OPATOPHBIX padoT

1. MogenupoBaHue 3B€HbEB ABTOMAaTUUYECKUX CUCTEM YIIPABICHUS

2. MogenupoBaHHe 3BEHBEB ABTOMATUYECKUX CUCTEM YIPABJICHUS C 00PaTHOM CBA3BIO.

3. UccnenoBaHue yCTOMYMBOCTH CUCTEM YIIPABJICHUS.

4. ITocTpoeHne U MCCIe0BaHNE MTEPEIaTOYHBIX (YHKIIMNA JUHAMHUYECKUX CHCTEM.

3ananus K J1a00paTOPHBIM padoTam

[Tpumeps! 3a1anmii k 1a00paTOpHBIM paboTaM MpeAcTaBiIeHbl B myHKTe 11.2.2
I[IpumepHasi TeMATHKA KOHTPOJILHBIX padoT:

1.UccnenoBanue nepexoHbIX MPOLECCOB B CUCTEMAX YIIPaBICHUS

2.UccnenoBanue yCTOMYUBOCTH CUCTEM

IIpumepsl 3a1aHUli K KOHTPOJIbHBIM padoTam
1.HaiiTi mepexoaHy0 MaTpHIly CHCTEMBI, OUChIBaeMOn MU hepeHITMATbHBIMEA YPABHCHUSIMH
¥ o=x+2x,
iy =4 +3 + 1.

2. ccrienoBarh yCTOWIMBOCTD CUCTEMBI, ONUChIBaeMON AU PepeHIINATHLHBIM YpaBHEHUEM
E+2i+x=7p,

3. ITocTpoeHne nepexoJHbIX XapaKTEPUCTUK CUCTEM YIIPaBIICHUS
X(r)- 35(r) + 33(r) - x(1) = £(¢)

IIpu HavaIbHBIX yCJIOBI/I}IXx(ﬂ} =0, x(ﬂ) =0, x(ﬂ) =2
M BXOJHOM CHUTHAaJIe glry=e" - Ir).
4. UccnenoBaHue ONTUMAIBHOTO YIIPABICHUS
Hna sagaun
X (1) = x(0),

Xy (1) = ult),
[ 2 2 -
I =3 [ 1@ +2x3(0) + w*(?) |dt > min
0
Haiitn otManbHOe yripaBjienue 8 (X) ¢ MOJHOM 0OPaTHOM CBA3BIO
IlepeyeHb BONPOCOB, BHIHOCHUMBbIX HA IIPOMEKYTOYHYI0 aTTECTALHIO

[Tepeuncnuth CiocoObl OMMMCAHUS CUCTEM THUIIA «BXOJ — BBIXOJ»;

ITocTaHoBKa 3a71a4u yIIpaBJICHUS CUCTEMAaMU;

[TporpaMMHOe ynpaBieHHe U 00paTHas CBS3b. TUMOBBIE PETYISTOPHI;

Mopenu TMHEHHBIX CUCTEM: UMITYJIbCHAS TIepeXxoqHast QyHKIIHS;

JInHeapu3anys HETMHEUHBIX XapaKTEPUCTUK CUCTEM;

[Tonsitue mepenarounont pyHkimu. HaxoxaeHue peakiiuy Ha TUTIOBBIC CUTHAJIBI,
IlepexoaHast XapaKTEPUCTUKA CUCTEMBI;

[Tepenatounbie PyHKIIMU U TPEOOPA3OBAHUS CTPYKTYPHBIX CXEM,
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9. IIpeoGpazoBanue Dypbe 1 YaCTOTHAS TIepenaToYHas GyHKIINS,

10. YacroTHble xapakTepucTiku cucteM CtangapTHas popma rnepeaTouHbIX (QyHKIIHN;

11. [TapameTpsl TUTIOBBIX 3B€HBEB. llepexoHble U yCTAHOBUBIIHUECS PEKUMBI,

12. KadecTBO mepexoaHbIX MPOIECCOB,;

13. ToyHOCTH B YCTAaHOBHUBIIEMCS peKUME: KOI(PDUIIUESHTHI OIMOKH U aCTaTU3M CHCTEMBI;

14. [lonsiTE yCTOWYMBOCTH M ACHMIITOTMYECKON YCTOWYMBOCTU. YCTOMYMBOCTH JIMHEHWHBIX
CTaIlMOHAPHBIX CUCTEM;

15. Kpurepuu ycroitunBoctu Cronounsl, ['ypBuna u Payca;

16. Kpurepwii ycroitunBoctr HaiikBrcTa 1 3amachl yCTOMYHUBOCTH;

17. UnterpanbHas u nuddepeHnranbHas KOppeKIus;

18. YacToTHBIE METOIBI CHHTE3A,

19. IonsATHE TUHAMUYECKON CUCTEMBI. Y paBHEHUS IMHEHHBIX CHCTEM B IPOCTPAHCTBE COCTOSHUM;

20. 3ajaya UHAMUYECKON peann3aluu — KopjaaHoBa (Gopma, HopMmanbHas ¢opma (popma Komn),
ynpasisgeMasi 1 HabmogaeMast popMBl;

21. TlepexoaHoii onepaTop U MaTpU4YHAasK BecoBask (yHKIIHS;

22. Cnyyaii cTallMOHApHBIX CUCTEM — MaTPUYHAsI YKCTIOHEHTA;

23. JIuckpeTHbIE CHCTEMBI B IPOCTPAHCTBE COCTOSIHHUIA,

24. TlonaTue ynpaBisieMOCTH U TIOCTHKHUMOCTH;

25. TlocTanoBka 3a1auu 00 YIpaBICHUU CUCTEMAMH B IPOCTPAHCTBE COCTOSHUM;

26. CymecTBoBanue perynsitopa. Hecranmonapusie perynsitopsl. CTallMOHAPHBIA PETYISTOD;

27. O0uiee nmpeacTaBieHNe 00 HCKYCCTBEHHBIX HEHPOHHBIX CETSX;
Hcnonp30BaHne HEWPOHHBIX CeTEl B 3agadax YIpaBICHHS JUIsI PACIO3HABaHUSOOpPa3oB U
MPOTHO3UPOBAHUS.

5.2. Onucanue mnoka3atejell W KpPUTEPHEB KOHTPOJS YCIEBAEMOCTH, ONHCAHHE IIKAJ
OlleHUBAHUS

Jlns olleHKH 3HaHWM, YMEHUIA, HaBBIKOB U (POPMUPOBAHUSA KOMIIETEHIIUU M0 JUCIHUILTAHE
puUMeHseTCs 0aUTbHO-PEUTHHTOBAsT CUCTEMAa KOHTPOJISI M OIICHKH YCIIEBAEMOCTH 00YYaIOIUXCs
ouHO# (opmbl. OcHOBHBIE TpeOOBaHUS OAITLHO-PEHTHHTOBON CHUCTEMBI MO TUCIHUILUIMHE U
IIKaja OLICHUBAHUS MTPUBEIEHBI B TabMUIax S - 7.

Tabnuma 5 — TpeboBanus 6ATITEHO-PEUTUHTOBOM CHCTEMBI 110 TUCITUTUIMHE

MakcumanbHbie
Komnuect | gamms 3a HononHurensH tpadusre
Bis! pador BO oy paborer | CPOKH BBINOIHEHHS bIe OaJUTBI Oarutet
TTOJTBUIOB MTOJIBUIOB PAOOTHI
pa6OTLI 1 2 3a HapyumeHue
CPOKOB
KonTponbHbie paboThl Ho+43als Ho-43al
2 10 10 Mapr, anpens CPOK CIaHHYO paboty
paboty
JlaboparopHsbie paboTHI B Teuenun +4 -4
Goparop pado 6 5 6ayutoB © Hlo Mo
ceMecTpa
BeimonHnenue  poMamrHux 5 ITo 4 6amna 3a 1 B Teuenun Ho +1 o6amna | Jlo -1 6amna 3a
3aJaHui pabory ceMecTpa 3a | paboty 1 paboty
Tlocemenn AHATHI TBET ku | ITo -1 Gamny 3a
ocelleHne 3 Jlo 0.25 Gamna OtBer y noc o -1 Gamry 3
(ysactne B 0OCYXIEHUSIX 16 €XKEHE/IEIIbHO 1o +1 6amna 1 mpomyck
3a 1 Heneno
3aj1a4)
OTBeT Ha PK3aMeHe 1 26 ceccis
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Tabnuua 6 — Kputepuu orieHuBaHus pe3ybTaTta 00y4eHHs 10 TUCHHUIIIMHE U IIKajla OLlEHUBaHUS

Kputepun onieHuBaHMS pe3yIbTaTOB 00y4IeHUS

Onenka Onenka Onenka Onenka
Kon n HanmeHoBaHue
Kogu HHKaTOpa «Hey/10BJ1eTBOPUTEILHO» «YIOBJIETBOPUTEILHOY / «xopouio» / «OTJIUYHO» /
HaMMCHOBAHHC JOCTHIKSHHS / «He 3a4TEeHO «3aYTEHO» «3aYTEHO» «3aYTEHO»
KOMIICTCHIINH -540, -700 -8K0, - 0,
a KOMITETEHIHI 0-54% 55-70% 71-85% 86-100%
0T max PeHTHUHIOBOM 0T max PeHTUHIOBOM OLIEHKU 0T mMax PeUuTUHIOBOI 0T max PeHTUHIOBOI
OLIGHKU KOHTPOJISI KOHTPOJISI OLIEHKU KOHTPOJISI OLIEHKU KOHTPOJISI
OIIK-1. Cnoco6en | MOIIK-1.3. W3noxenne yueOHOro @parmMeHTapHEIE, 3HaeT Marepual Ha | Imeer riyOokue 3HaHMA
NPUMCHATH 3HaHME | Bhrasiser MaTepuaga OECCHUCTEMHOE, | IIOBEPXHOCTHBIC 3HaHHUA | JOCTATOYHO XOpOIIIEM | BCETO MaTepHala,
(yHnameHTaNbHOW | eCTECTBEHHOHAYUHYIO | perosHOE, HE 3HAET | OCHOBHBIX pa3JIeIOB TEOPHH | YPOBHE; MIPEJCTABIISET | TOHUMAET CTPYKTYpy
MaTeMaTHKH W | CyWHOCTE NPOGNEM, | opopppre IPHEMEBI | yHIPaBICHHUS. OCHOBHBIE 3a[a4¥ B PaMKaX | AMCHUILIMHBL,  OCBOMJI
€CTCCTBCHHO- BO3HHKAIOIIUX B XO€ o
HAVIHBIX - O(i)eCCI/IOHaHLHOfI MOACIIUPOBAHUSA cuctem | M3noxenue IMOJTYYCHHBIX IIOCTAaHOBKH LICJIEHN U BI)I60pa HOBalluu JICKITMOHHOI'O
Y P YIpaBJICHUS u UX | 3HAaHUH HENOJHOE, OJHAKO 3TO | ONTHMAIBHBIX CHOCOOOB MX | Kypca IO CPAaBHEHHIO C
JUCHHUIIIINH npu JACATCIBbHOCTH, H 6 o ..
DOlICHUH 3a7ady B | HCTIOMB3yeT s WX knaccupukanuoo. He 3HaeT | He NPemATCTBYeT YCBOEHHIO | JOCTHKCHHMS. y4eOHOI  JuTepaTypowu;
06NACTH peleHus OCHOB ONTHUMAJBHOIO | MOCIENYIOIIEro  MaTepHana. W3JI0’)KEHUE TIONYYEeHHBIX
€CTECTBEHHBIX HayK COOTBeTCTByIOIlII/Iﬁ yIpaBJICHUA, qTO0 I[OHYCKaIOTCH OTACJIBHBIC 3HAaHUM IIOJIHOC,
u UHKEHEPHON | eCTECTBEHHOHAYYHBIH | MPETSTCTBYET YCBOCHHIO | CYIIECTBECHHBIE OLIMOKH, CHUCTEMHOE; JIOIYCKAIOTCS
TPaKTHKE anmapatT W METOJbl | TIOCTENYIOIIEro MaTepraia | UCHpPABICHHBIE C ITOMOIIBIO eAMHUYHbBIE omuoKy,
OIITHMaJIbHOT'O MpenoiaBareiis. 3aTpyaHCHUS CaMOCTOATEIILHO
YUPaBJICHHA pu (hopmynmpoBaHUU WCTIPaBIIsieMbIe npu
OCHOBHBIX MOJIOXKEHUH M HX co0eceJ0BaHNH

MIPUMCHCHUU
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Tabmuma 7 — Kputepun oreHuBaHus

Onenka

Kputepun onennBanns

Bricokuii ypoBeHb

«5»

(oTm9HO)

OCBOMBILIUM 3HAHUS,
0e3

OLICHKY 3aCITy’KUBaeT OOYyYaIOIIUHCS,
YMEHHS, KOMIICTCHIMH W

BBIIIOJIHUBIIMM BCE 3aJaHus,

«OTJIMIHO»
TEOPETUYCCKUIT  MaTepual npo0eoB;
MPEIyCMOTPEHHbIC y4YeOHBIM TUIAHOM Ha
BBICOKOM Ka4eCTBCHHOM YPOBHE; MPAKTUYCCKUE HABBIKU MPO(HECCHOHATHHOTO

MIPUMEHEHHUS! OCBOSHHBIX 3HAaHWH COPMHUPOBAHEI.

Cpennuii ypoBeHb

«4»

OLICHKY «XOpoI1lI0» 3acClly>KUBacT 06yqafom1/11710;1, IMMPAKTUYCCKU MOJHOCTBIO
OCBOMBIIIHMA 3HaHUs, YMCHUA, KOMIICTCHIIUU U TCOpCTI/I‘ICCKI/Iﬁ Marepual,

(xopormio) y4eOHbIC 3aJJaHUS HE OLCHCHBl MAaKCUMAJIBHBIM YKCIOM 0alllIOB, B OCHOBHOM
c(hopMHUPOBaJ MPAKTUICSCKUAEC HABBIKH.
[Toporossiit OIICHKY «YyHIOBJIETBOPHTEIbHO» 3aCIy)KUBACT OOYYArOIIUKCS, YaCTUYHO C

YpOBeHB «3»

npo6enaMH OCBOMBIIIHI 3HaHHus, YMCHUS, KOMIICTCHIHWU H TeOpeTI/I‘ICCKI/Iﬁ

(ynoBneTBopHTeNb- | MaTepHal, MHOTHE yueOHbIC 3alaHus JINOO HE BBIMOJIHUI, THOO OHU OLICHEHEI

HO) YUCIOM Oa/uioB OJIM3KMM K MUHHMAalbHOMY, HEKOTOPBIE MPaKTHYECKUE
HaBBIKH HE CHOPMHUPOBAHEL

MunumanbHbI#| OLICHKY «HEY/IOBIICTBOPHUTEIHLHO» 3aCTyKHBAET 00yJaIOIUHACS, HE OCBOUBIIHNN

3HAHWSI, YMEHHS, KOMIICTCHIIUH U TEOPETHUICCKUI MaTepuall, yueOHbIe 3aJaHus
HE BBIIOJIHWI, IPAKTHYECKHUE HABBIKU HE C(POPMHUPOBAHBIL.

YPOBEHBb «2»
(HEeyoBIETBOPH-
TEJIHO

6. YYEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

6.1. YueOHas imTeparypa

1. Mertoabl KjIaccH4ecKOl M COBpPeMEHHOl TeOpHHM aBTOMATHYECKOro YNpPaBJICHMS:
*yueOHUK 117151 By30B: B 5-Tu T. T.1: MaTemaruueckue MOAenu, TUHAMUYECKHE XapaKTePUCTUKU
U aHa/u3 cucteM aBroMmarudeckoro ynpasinenus / Ilog pen. K.A.Ilynkosa, H./l. Erynosa. - 2-e
u3.; nepepad. u pom. - M.: U3a-Bo MI'TY um. H.3.baymana, 2004. - 656c.: u.

2. Ilonos, E.II. Teopust TMHEHHBIX CUCTEM aBTOMATHUYECKOTO PErYJIMPOBAHUS M YIpaBJICHUS:
*yae. mocodue s By30B / E.IT. Tlomos. - 2-e u3n.; nepepad. u gon. - M.: Hayka, 1989. - 304c.

3. Teopusi ynpasijieHus1 B NpuMepax u 3aaavax: YdeOH. mocobue/ A.B. [lantenees, A.C.
BboprakoBckuii.- M.: Beicur. k., 2003-583 c. (http://cdot-nntu.ru/anekTponnas_O6ubIMOTEKA)

4. T'aiinyk, A.P. Teopust aBTOMaTu4eckoro ynpasjieHHs B IPUMEPAX U 33/7a4ax C PELICHUSMU B
MATLAB: *yuyeOHoe nmocobue ans By3oB / A.P. I'aiinyk, B.E. benses, T.A. IIpsBuenko. - 2-e
u3.; uctp. - M.: Jlans, 2011. - 464c.: un. - (YueObHuku 11 By30B. Criell. IuTeparypa).

5. AuekceeB B.M., Tuxomupos B.M., ®omun C.B. OnTumanbHoe ynpasienue. — M.: Hayka.
['maBHas penakius GU3NKO-MaTEMaTHYECKOM JuTepaTypsl, 1979.

bubnuoTteunslii (OHA YKOMIUIEKTOBAH IEYAaTHBIMH H3JaHUSAMHU W3 pacdeta He Menee 0,25
AK3EMILISApa KaXA0T0 U3 U3JaHHH, YKa3aHHBIX BBIIIE HA KAXIOTO 00yYaOMIerocs U3 Yrucia JIHil,
OJTHOBPEMEHHO OCBAaWBAIOIINX COOTBETCTBYIONIYIO JUCIUTUIMHY (MOIYITH

6.2. MeToauyeckne yKa3aHusl, peKOMeHIAIUH U APyrue MaTepuasbl K 3aHATHAM
6.2.111peodpa3oBanue Jlannaca ¥ ero npuMeHeHue [JJIeKTPOHHbIE TEKCTOBbIE JAaHHbIE]:
METO/. yKazaHus Jjisi oOydarommxcs HampasieHud moaroroBku 01.03.04, 09.03.02,13.03.02,
15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm oOyuenus. B 2q4. U.1. / [AIIN
HI'TVY; coct.: A.H. Jlo6aes, H.M. borocnosckas. — JI3epxxunck, 2018. — 20 c.
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6.2.2 Ilpeodpa3zoBanne Jlaniaca u ero npuMeHeHue[JIeKTPOHHbIE TEKCTOBbIE JaHHbIE]:
METO/. yKa3aHHus Il oOydaromuxcs: HampasieHui moxrorosku 01.03.04, 09.03.02, 13.03.02,
15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm oOyuenus. B 2q4. U.2. / [AIIN
HI'TY; cocr.: A.H. Jlo6aes, H.M. borocnosckas.— JI3epxunck, 2018. — 22 c.

6.2.3/IuHeiiHble U KBa3WJIMHEHHbIe YPABHEHHS B YACTHBIX POU3BO/HBIX M1€PBOI0 NMOPSAKA
[TekcT 1 371€KTPOHHBIE TEKCTOBBIC TaHHBIC|: #METOM. yKa3. K MPAKTUYCCKUM 3aHATHUSM IO JTUCII.
"VpaBHeHus: maremarndeckoir ¢usuku", "Teopus ymnpasiaeHus", "MojaenupoBaHUE CHCTEM H
nporeccos", "Maremarnyeckoe MoJienupoBaHue" Uit 00y4aroImuXxcs HalpaBICHUS TOATOTOBKU
6akanaBpoB 01.03.04 ounoit popmbl 00yueHus u no auci. "Maremaruka" sl 00y4YaIOIIUXCS
HanpaBlieHud moarotoBku OakamaBpoB 09.03.02, 15.03.04 Bcex ¢dopm oOyuenwus / Coct. A.H.
Jlo6aeB, H.M. Borocnosckas. - H-Hosropox, 2021.

6.2.4PS1IIbl ®YPBE [JaekTpoHHBIe TeKCTOBbIe JaHHbIE|: METON. yKa3aHus s
oOyuarontuxcst HampabieHuid moxarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04,
18.03.01, 19.03.02, 23.03.03 ounoit Qopmsl oOyuenuss / I HITY; coct.. H.M.
Borocnosckas. — JI3epxunck, 2018. — 22 c.

6.2.5 YcroituuBocts aABmkenus. Y.1. Bropoii (npsmoii) meron Jlamynoa |[Teker m
3JIeKTPOHHbIE TEKCTOBbIe [aHHbIE|:METOJA. YyKa3aHWs /s OOyYaroIIMXCS HampaBlIeHUs
noarotoBku 01.03.04 «[lpuknannas maremaTrka» odHoi Gopmbr 0Oydenus. B 2 4. U.1. Bropoit
(mpsimoit) meron Jlsmynoma / JIIM HITY; cocr.: W.FO. Xapuronosa, HO.A. Jlaryxuna.—
Hzepxunck, 2018. — 23 c.

6.2.6 YcroituuBocTh ABUKeHHs. Y.2. YcTOHYNBOCTH M0 nepBoMy npudamxeHuio [Texker u
3JIeKTPOHHbIE TEKCTOBbIe JaHHbIe|: METOA. yKa3aHMsl JUIsl OOy4yaroUIMXcs HalpaBlICHUs
noarotoBku 01.03.04 «IIpuknagnas maremaTuka» o4yHOW (opmbl oOyueHus. B 2 u. Y.2.
YcroitunBocts mo mnepBomy npubmmkenuto / AT HI'TY; cocr.: U.FO. Xaputonona, 10.A.
Jlatyxuna.— J[3epxkunck, 2018. — 30 c.

7 UHO®OPMAIIMOHHOE OBECIHEYEHHUE JUCIUAIIJIMHBbI

VY4eOHBII mpolecc MO  JUCHUIUIUHE  O0ecreyeH  HEOOXOAUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO U CBOOOJHO PacHpoCTPaHsSEMOro MPOTPaMMHOIO OOECIeYeHUs, B TOM YHCIIE
OTEYECTBEHHOT'O MPOM3BOJCTBA (COCTaB MO TUCIUIUIMHE ompeneieH B Hactosmed PIIJ[ u
MO/JIEKUT OOHOBIICHUIO MPU HEOOXOIUMOCTH ).

7.1. Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

JIMCIMITIMHA, OTHOCHTCS K TpYMIE TUCHUIUIMH, B PaMKaxX KOTOPBIX MPEAIOaracTcs
HCIIOJIB30BaHHUEC I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHH KaK BCIIOMOTaTeIbLHOTO HUHCTPYMCHTA.
NudopManoHHbIe TEXHOIOTHH MPUMEHSIOTCS B CIIEAYIOIINX HANPABICHUSIX: IPU MTOATOTOBKE U
oopmIiieHHH OTYETOB O JTAOOPATOPHBIX paboTaxX, BHINOJIHEHUH 3aJaHUM ISl CaMOCTOSATEIBHOM
paboTHI.

Tabnuua 8 — IlepedyeHb 371eKTPOHHBIX OMOIMOTEUHBIX CUCTEM

Ne HaumenoBanue DBC Ccobliaka k 9BC
1 | KoHCynbTaHT CTyIeHTa http://www.studentlibrary.ru/
2 | Jlans https://e.lanbook.com/

7.2. TlepeyeHb JIMIEH3HMOHHOTO MW CBOOOJHO PAaCHPOCTPAHSEMOro0 IPOIPaMMHOIO
o0ecrneyeHusi, B TOM 4HcCJIe 0Te4YEeCTBEHHOI0 NMPOM3BOJACTBA, HEOOXOAMMOIO /15l OCBOCHHUS
AUCHHUILINHBI

Tabnuua 9 — [IporpamMHoe obecrieueHue

No IIporpammHoe obecrieueHre, UCToNb3yeMoe B [IporpammuOe obecrieueHue CBOOOIHOTO

/I YHHUBEPCHUTETE Ha JTIOTOBOPHOI OCHOBE pacnpocTpaHEeHHs
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Ne IIporpammHoOe obecrnievueHre, UCIoIb3yeMoe B [Iporpammuoe obecrnieueHue CBOOOIHOTO

/T YHHUBEPCUTETE HA IOTOBOPHO OCHOBE pacupoCTpaHEHUs

1 MicrosoftWindows 10 (mommmcka MSDN | Adobe Acrobat Reader
700593597, mnoamucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JImmensus Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
ot 19.12.2011)

3 Koncynbrant [limtoc PTC Mathcad Express

https://www.mathcad.com/ru

Hepeqeﬂb COBPEMEHHBIX l'[pO(l)eCCI/IOHaJIBHLIX 0a3 JAaHHBbIX U I/IH(l)OpMaIII/IOHHLIX
ClIpaBOYHBIX CHCTEM

B rtabmunelOykazan nepedeHb npodeccroHaNbHBIX 0a3 JaHHBIX U MH(MOPMALMOHHBIX
CIIPaBOYHBIX CUCTEM, K KOTOPBIM 00OecnedeH J0CTy (yAaJeHHbIN JOCTYII).

Tabmuna 10 — I[TepeueHp coBpeMeHHBIX TPOPECCHOHATBHBIX 0a3 TaHHBIX U HH(POPMAITMOHHBIX

CIIPaBOYHbIX CUCTCM

Ne HammenoBanne npodeccuoHansHON 6236l TaHHBIX, Hoctym k pecypcy (YAaJIeHHBINH TOCTYI ¢ YKa3aHUEM
n/m WHPOPMAINOHHO-CIIPABOYHON CHCTEMBI CCBUIKH/TOCTYTI U3 JIOKAILHOW CETH YHUBEPCUTETA)
1 2 3
1 | basa JaHHbIX CTAHJApTOB U PEI/IAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJAPT /lhome/standarts
2 [lepedeny npodeccHONANBHAIX 623 AKX H https://cyberpedia.su/21x47c0.html
WH(GOPMAITMOHHBIX CIIPABOYHBIX CHCTEM
Huctpymentsl u  BebO-pecypcsl i BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
3 - ;
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CnpaBoqnaﬂ ImpaBOBasi CHUCTEMA o
4 AOCTYII U3 JIOKAJIbHOU CCTU
«KoncynprantlLimroc»

8 OBPA30OBATEJIBHBIE PECYPCBHBI IJIs1 UHBAJIN/10B U JIUL C OB3

B Ttabmuuel lyka3an mnepedeHb 00pa30BaTENbHBIX PECYPCOB, UMEIOIUX (OPMBI,
aJaNTHUPOBaHHbIE K OTPAaHMUYEHUSIM UX 3/10pPOBbS, a TAK)KE CBEACHUS O HAJIMYHMM CHEIMATbHBIX
TEXHUYECKUX CPEJICTB 00YUEeHNUs KOJUIEKTUBHOTO U MHIMBUAYAIBHOTO MOJIb30BAHHUS.

Tabmuua 11 — OGpa3oBaTenbHbIe pecypcehl JUIst HHBaIUI0B U jiui ¢ OB3

No [epeueHb 0Opa3oBaTENbHBIX PECYPCOB, CBelleHHs 0 HATMYUU CTIELUATBHBIX TEXHUYECKUX
HpI/ICHOCO6J'ICHHI>IX JJI1 UCTIOJIb30BAaHU MHBAJIMAAaMHU U CpeacTB 06y‘16HI/I}I KOJIJICKTUBHOT'O U HHAUBUAYAJIBHOTO
mmuamu ¢ OB3 M0JIb30BAaHUA
1 | OBC «KoHCynbTaHT CTYAECHTa» 03BYYKa KHUT U YBEJIWYECHUE MIPUPTa
CIHEeIUAIbHOE MOOMIIBHOE MPUIIOKEHHE -
OBC «Jlanb» up
2 CHUHTE3aTOP PeuH, KOTOPHI BOCIIPOU3BOIUT
TEKCThl KHWI' 1 MEHIO HaBUTallu1
3 | BBC «lOpaiit» BepCHUs TSl CIIA00BUISTITUX

"TIpodeccruonanbHoe

CornacHo @enepanbHoMy 3akoHy 00 oOpazoBanuu 273-O3 ot 29.12.2012 r. ct. 79, 1.8

o0ydeHue WU

npodeccruoHaIbHOe

oOpa3oBanue OOydaroImMXCs €

OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSl OCYIIECTBISIOTCS Ha OCHOBE 0OOpa3oBaTeNbHBIX
IporpaMM, aJaNnTUPOBAHHBIX NPU HEOOXOIMMOCTH Al OOydeHHsl yKa3aHHbBIX oOydarouuxcs'.
AOII pazpabatbiBaeTcsi MO KakJ10¥ HANpaBICHHOCTH MPU HAJUYUU 3asiBICHUN OT O00ydaroumuxcs,
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https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/
https://www.mathcad.com/ru
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus

SIBJISTFOIITUXCSl MHBaNIUIaMu vk Jiniiamu ¢ OB3 1 u3bsSBUBIINX KeaHue 00 00y4eHUH M0 TaHHOMY
TUITy 00pa30BaTEIbHBIX TPOTPAMM.

9 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOAUMOE JIJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO AUCHUIIJIMHE

YyebOurle

ayJIMTOpUU

JUISL  TIPOBEACHUS

000pyI0BaHUEM U TEXHUYECKUMHU CPEACTBAMU O0YUYECHUSI.
B tabnune 12 nepedncneHsr:
- yueOHbIE ayJIMTOPUH JIJIsi TIPOBEICHUS YUCOHBIX 3aHSATUN, OCHAILIEHHBIE 000PYI0OBaHUEM
U TEXHUYECKUMH CpeACTBAMU OOYyUEHUS;
- TOMENICHUS JUISi CaMOCTOSTEIbHOW pPabOThl OOydYaroImUXCs, KOTOPHIE OCHAIICHBI
KOMIIBIOTEPHONH TEXHHKOW C BO3MOXKHOCTBIO MOJKIIOUeHHs K cetu «UWHTepHer» u
obecrnieueHneM J0CTyIa B ANEKTPOHHYIO HH(OpMannoHHO-00pa3zoBaTenbhyto cpexy AN

HI'TY.

3aHATHU 110

IUCIUIUIMHE, OCHAICHBI

Tabnuna 12 — OcHalleHHOCTh ayIUTOPUN U TOMEIICHUI U CAaMOCTOSITEIbHON pabOThI

o6yqa}01u1/1xcsl 10 JUCHUIIIINHE

No HaumenoBanue
ayAUTOPUH U OMEIIECHU I
JIJISE CAMOCTOSITEIbHOM
paboThI

OcHaIIeHHOCTh ayJUTOpHUil
MOMEIIEHUH U TIOMEICHUM 11
CaMOCTOSATENLHOM PaboThI

IIepedeHb NMLIEH3MOHHOTO IPOrPaMMHOI0O
obecrieueHus.
PexBU3UTHI OATBEPKIAIOIETO JOKYMEHTA

1 1433 A Aynurtopust st
JIEKITUOHHBIX U
MPAaKTUYECKUX 3aHATUN
Hwmxeroponckas 06i., T.
J3epKUHCK, yII.
laitmapa, 1. 49

KoMmieKkT JeMOHCTpaluoHHOTO
o0opyoBaHUs:

IIK, ¢ BBIXO/IOM Ha
MyJIbTUMEIUUHBIA IPOEKTOP, HA
6ase Intel Pentium G4560 3.5
I'r, 4 I'6 O3Y, monutop 20° —
L.

MynbTUMeIUUHBII OPOEKTOP
Epson- 1 mwr;

Okpas — 1 mrT.

* MicrosoftWindows 10 JTomarunss
(nmocragka c [1K)

* LibreOffice 6.1.2.1. (cBoboanoe I10)
* Foxit Reader (cBobomuoe 110);

» 7-zip nins Windows (cBoOomnoe [10)

2 1234
Hayuno-Ttexandeckas
oubnoreka JIMU
HI'TY, cryaenueckuit
YUTAJILHBIA 34T,
Hwuxeroponckas o6i., T.
J3epxxuHCK, yiI.
laitnapa, 1. 49

KoMmyekT JeMOHCTpalmoHHOTO
obopynoBaHus:

[IK, ¢ BBIXO/IOM Ha
MyJIbTUMEAUMHBINA IPOEKTOP, HA
6asze Intel Pentium G4560 3.5
I'ru, 4 I'6 O3Y, monutop 20° —
L.

MynbTUMeIUUHBII OPOEKTOP
Epson- 1 mw;

Oxpa — 1 mt.;

Habop y4eOHO-HarIsIHbIX
nocob6uit

* MicrosoftWindows 10 Jomarunss
(nmocragka c [1K)

* LibreOffice 6.1.2.1. (cBoboanoe I10)
* Foxit Reader (ceo6omHOE [10);

» 7-zip nias Windows (cBodoanoe [10)

3 1443a KOMTIBIOTEPHBIA
KJ1acc - MOMeEIIeHUE ISt
CPC, xypcoBoro
MPOCKTUPOBAHHMS
(BBITIOJTHEHUSI KyPCOBBIX
pabor), Hukeroponckas
00:1., T. J[3epKUHCK, YII.
laiimapa, 1. 49

* 1K Ha 6a3e IntelCeleron 2.67
I['Tn, 2 I'6 O3V, monutop Acer
17> — 4 .

I1K moakirodeHsl K CETH
«HTEepHET» M 00€CTICUNBAIOT
JIOCTYTI B 3JIEKTPOHHYIO
MH(POPMAaIIIOHHO-
00pazoBaTeNLHYIO CpeIy
YHUBEpPCUTETA

* Microsoft Windows 7 (noamucka
DreamSpark Premium)

* Apache OpenOffice 4.1.8 (cBoGoxHoe
10);

* Mozilla Firefox (ceo6oanoe I10);

» Adobe Acrobat Reader (cBo6onHOe
110);

e 7-zip ms Windows (cso6oanoe I10);
* Koncynprantllimoc (I'TIZL Ne
0332100025418000079 ot 21.12.2018);
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10 METOAUYECKHE PEKOMEHJAIIUU OBYYAIOIIUMCA 110 OCBOEHHIO
JUCIHUIIVIMHBI

10.1. O0mme ™MeToaAMYECKHME PEKOMEHJANMU ISl O0yYAIIMXCH 10 OCBOEHHIO
AUCHHILIMHBI, 00pa3oBaTeibHbIe TEXHOJIOTUHN

JucuuruiiHa — peanu3yercsi MOCPEACTBOM — IMPOBEACHUS  KOHTAKTHOW  paboOThl ¢
oOyuaromuMucs (BKJI04as MpOBEICHHE TEKYILIEro KOHTPOJIS YCIIEBaEMOCTH), CAMOCTOSITEIbHON
paboThI 00YYAIOUIMXCS U TPOMEKYTOUHOM aTTECTAIHH.

KoHrtakTHas palota: ayauTOpHas, BHEAyJAUTOpHAas, a TAaKXe MOXKET IPOBOJUTHCS B
AJIEKTPOHHON MHPOPMAITMOHHO-00pa3oBaTenbHOM cpeae yauBepcutera (manee - OM1OC).

[lpenonaBanve  OTUCHMIUIMHBI ~ BEAETCS C  IPUMEHEHHEM  CIEAYIOUIMX  BHJOB
00pa30BaTeNbHbIX TEXHOJIOTUM:

- 3HAKOMCTBO ¢ MaTepuanamu Jekiui B cpene MOODLE;

- IPOBE/ICHUE KOHCYIbTallMi B KOH(pepeHusx Zoom,

- OaJUIbHO-PEUTHHIOBasi TEXHOJIOT Ul OLIEHUBAHMUS;

[lpu mpernonaBaHuM TUCHMIDIHHBI «Teopus ympaBieHUs», UCHOIB3YIOTCS COBPEMEHHBIC
o0Opa3oBaTeNbHbIE TEXHOJOTHH, I103BOJIAIOLIME IOBBICUTh AKTMBHOCTb OOYYaIOUIMXCS MpU
OCBOCHHMH MaTepHaja Kypca u IpeJOCTaBUTh UM BO3MOXKHOCTh 3()(hEeKTUBHO peann30BaTh Yachl
CaMOCTOSITENIbHOU PabOTHI.

Bech nekMoHHBII MaTepuan Kypca COpOBOXKIACTCS KOMITBIOTEPHBIMU MPE3CHTALUSIMH, B
KOTOPbIX HAIJIAJHO TPENOAHOCUTCA MaTepuai pa3jIMyHbIX pa3esioB Kypca, 4YTO JaeT
BO3MOXHOCTh OOCY/AWUTH MaTepuai ¢ 00ydJarolIMMHUCS BO BPeMs YTCHUS JICKIIMH, aKTHBHUPOBATh
UX JEATeNbHOCTb IIPU OCBOCHUHU MaTepuana. MaTtepuainsl JeKIUH B BUIE CIaill0B HaxoAsTCs B
cBobogHoM noctyne B cucteme MOODLE u moryT OBITh MONyYEHBI 0 YTCHHUS JIEKUUH U
IpopaboTaHbl 00YYAIOIIUMHUCS B XO€ CAMOCTOSATEIbHOM padoThI.

Ha nexmusx,1abopaTopHbIX M MPAKTUYECKUX 3aHATHUAX PEATU3yIOTCS HHTEPAKTHBHBIC
TEXHOJIOTUM, HPUBETCTBYIOTCS BONPOCHI M OOCYXXAEHHUS, MCIOJb3YyeTCs JIMYHOCTHO-
OPUEHTHPOBAHHBI TMOJXO/, TEXHOJNOTHS pabOTbl B MalbIX TpPYyNNax, YTO TO3BOJSIET
o0yyaromuMcsi NMpOosSBUTh ce0si, MOJyYUTh HAaBBIKM CAaMOCTOATENBHOTO M3Y4EHHUs Marepuaia,
BBIPOBHATH YPOBEHb 3HAHHH B TPYTITIE.

Bce Bompochl, BO3HMKIIHE HpPU CAaMOCTOATENBbHOM paboTe Hajx JIOMAIIHUM 3a/laHUeM,
opoOHO pa30MpParOTCsl HA MPAKTHYECKUX 3aHATUAX M JIEKIUAX. [IpoBOAsTCS MHIMBHU Ty aTbHBIE
U TPYIIOBbIE KOHCYJbTALMUM C HCHOJIb30BAHMEM KakK BCTped ¢ OOYyYarolMMHUCS, TaKk U
COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHI (3JIEKTPOHHAsI o4Ta, Z00m).

WNHnnuupyeTcss akTUBHOCTh OOYYaIOLIMXCS, MOOLIPSAETCs 3aJaHue JII0OBIX BOIPOCOB IO
MaTtepuainy, TPaKTHKYeTCS WHAMBHIYaJbHBI OTBET Ha BONPOCH  OOydaromerocs,
PEKOMEHIYIOTCSI METO/IbI YCIIEIIHOTO CAMOCTOSITEIbHOTO YCBOEGHHUSI MaTepuallia B 3aBUCUMOCTHU
OT YPOBHSI €ro 0a30BOM MOJITOTOBKH.

Jlns OolleHKM 3HAaHUM, YMEHMH, HaBBIKOB U YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH
NpUMEHSIeTCs OaJUTBHO-PEUTHHTOBAS CHCTEMa KOHTPOJIS U OIIEHKH yCIIEBAEMOCTH O0YYarOIUXCs
B IIPOIIECCE TEKYILEro KOHTPOJIS.

[TIpomexxyTouHasi aTTecTanysi TPOBOIUTCS B (opMe »HK3aMeHa C YYEeTOM TeKylIeh
yCIIEBaEMOCTH.

Pe3yabTaT 00yueHus: cunTaercs c(p)OPMHPOBAHHBIM HA MOBBILICEHHOM YPOBHE, €CIU
TEOPETUYECKOE COJEP)KaHUE Kypca OCBOGHO TMOJHOCThIO. IIpum yCTHBIX coOeceqoBaHUsX
00yJaromuicsi MCYepIBIBAIONIE, TOCIEOBATEIFHO, YeTKO M JIOTUYECKH H3JaraeT y4eOHBIN
MaTepHual; CBOOOJHO CIpaBiISETCS C 3ajjayaMH, BONPOCAMU M JIPYTMMH BHJAMH 3aJlaHHM,
UCTIONB3YET B OTBETE JONOJHHUTENBHBIM MaTepual. Bce mpemycMoTpeHHBIE paboueil ydeOHOi
OporpaMMOIl  3a/laHusl BBIMOJHEHBl B COOTBETCTBUM C YCTaHOBJIEHHBIMU TpeOOBaHUIMH,
oOydaromuiics  CHocoOE€H  aHAJIM3UPOBaTh  IOJYYEHHbIE  pEe3yibTaTbl,  IPOSBISAET
CaMOCTOSITENIbHOCTh TPY BBIIOJTHEHUH 33aHUH.
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Pesyabrar 00ydeHusi cuutaercsi c(pOpMHUPOBAHHBIM HAa MOPOrOBOM YPOBHE, €CIIH
TEOPETUYECKOE COJep’)KaHue Kypca B OCHOBHOM OCBOCHO. llpu ycTHBIX cobecemoBaHHIX
oOydaromuiicss mocae0BaTeIbHO U3JIaraeT y4yeOHbIN MaTepuall; MpH 3aTPyAHEHUAX CrocoOeH
1I0CJIE€ HABOJAIUX BOIIPOCOB MPOJOJIKUTH O0CYKIEHHUE, CIIPABIISIETCS C 3aJjauaMu, BOIPOCaMH U
IPYTMMH BHJIaMU 3aJlaHUl, TpeOyIOIUX MPUMEHEHHs 3HaHHI; Bce NMpeayCMOTpeHHbIe padoueit
y‘-IG6HOﬁ HpOI‘paMMOf/’I 3aaHus BBIIIOJIHCHBI B COOTBCTCTBHUU C YCTAHOBJICHHBIMHA Tpe6OBaHI/I$IMI/I,
oOydaromuiics  cnocoOeH  aHAJIW3UpPOBATh  MOJIYYEHHbIE  PE3yJbTaThl;  IPOSBISAET
CaMOCTOATCIIBHOCTD ITPU BBITIOJIHCHUHN 3a;[aH1/1ﬁ

Pe3yabTar oOyueHHsI CUHMTAeTCsi HeCc()OPMHPOBAHHBIM, €CIIM OOYyYaIOIIUKCA TIPH
BBITOJIHEHUH 3aJaHUi HE JIEMOHCTPUPYET 3HAHUN y4eOHOro MarepHala, JOMyCKaeT OIIHOKH,
HEYBEpEHHO, C OONBIIMMH 3aTPYAHCHUSIMU BBINOJNHSAET 3aJaHUs, HE JIEMOHCTPUpPYET
H€O6XOI[I/IMBIX YMCHHﬁ, Ka4e€CTBO BBIIIOJIHCHHBIX SaﬂaHI/If/’I HC COOTBCTCTBYCT YCTAHOBJICHHBIM
TpeOOBaHUSIM, KaueCTBO HUX BBIIIOJHEHUS OLEHEHO YMCIOM OajIOB HIDKE TPEX MO OLEHOYHOU
CUCTEME, YTO COOTBETCTBYET J0 IOPOTOBOMY YPOBHIO.

10.2. Metoanueckue yKkazaHusi AJisl 3AaHATHH JEKIIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC MPEANOoNIaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHNE OCHOBHBIX BOIIPOCOB
TEMAaTUYECKOro IIaHa. B Xoje JEKIIMOHHBIX 3aHSATUN PACKPBIBAIOTCS 0a30BbIE BOIPOCHI B
paMKax KaKJIOH TeMbl JUCHHUIUIMHBI (Tabyimma 4). O003HA4YarOTCs KIIFOYEBBIC ACIEKThI TEM, a
TaK)Ke JIEJaloTCA aKICHThl Ha HamOoJiee CIIOKHBIE W BaXKHBIC TIOJOXKEHUS M3y4aeMOro
MaTepuaia. Marepuaibl JEKIUil SABISIOTCS OMOPHOM OCHOBOM JJISl MOATOTOBKH O0YUaIOLIUXCs K
MPaKTUYECKUM 3aHSATUSM M BBINOJTHEHUS 3aJaHUN CaMOCTOSATEIBLHON paboThl, a Takke K
MEPONPUITHSIM TEKYIIEr0o KOHTPOJIS YCIIEBAEMOCTH W TMPOMEXKYTOYHOW aTTeCTalluu 110
JUCILIUILINHE.

10.3. Meroanyeckne yKa3aHHsl 10 OCBOEHHMIO [MCHUIIMHBI HA NPAKTHYECKHX
3AHATHAX

[ToAroToBKy K KaXXIOMy HpPaKTHUYECKOMY 3aHSITHIO OOydaroluiicsi JOJKEH HadaThb C
O3HAKOMJICHHSI C PEKOMEHAyeMOH JuTepaTypoil (Tabiuua 4), KoTopas OTpakaeT CoJlepKaHHe
npeioxkeHHoW TeMbl. Kakaas caMOCTOSTENIbHO BBINOJIHEHHAs paboTa MO WHIMBUIYaJbHOMY
BapHaHTY IOUIEKUT MPOBEPKE MPENOJABATEIIEM.

10.4.MeToanueckne YKa3aHUsl 1O OCBOCHHMI0 [IMCUHMIUIMHBI Ha JadopaTOpHBIX
padorax

[Tpu onieHMBaHUM J1aOOPATOPHBIX PabOT YUUTHIBAETCS ClIEAYIOIIEE:

- KauecTBO BBINOJHEHUS pacyeToB M CTENEHb COOTBETCTBHS pE3YJIbTAaTOB pabOTHI
3a/laHHbIM TPeOOBaHUSIM;

- 11€J1eC000Pa3HOCTh MCIIOIb30BaHUS U3YUYEHHBIX METOIOB;

- KQUeCTBO KOMMEHTApHEB K PELICHHUIO.

10.5. MeToanyeckue yKazaHus M0 CAMOCTOSITEJILHOI padoTe 00y4arOIIUXCS

CamocTrosTenbHass pabora oOecreunBaeT MOJATOTOBKY OOy4aromMxcs K ayJAuTOPHBIM
3aHATHSIM U MEPONPHUATUSAM TEKYIIErOo KOHTPOJIS U MPOMEKYTOUHON aTTECTAlMH 110 U3y4aeMon
JTUCIUIUIMHE. Pe3ynbTaTel 3TOM MOATOTOBKH MPOSIBISIFOTCS B aKTUBHOCTH OOYYaromIMXcs Ha
3aHATUSAX U B KAYECTBE BBIIOJHEHHBIX 33JaHUH U CAMOCTOSTENILHOW paboThl U Apyrux (hopm
TEKYIIET0 KOHTPOJIS.

[Tpy BBIMONHEHUM 3aJaHUM TSI CAMOCTOSITETILHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTepUAJIOB JIEKIUUA 10 KaXKJIOM NPONACHHONW TeMe, a TakKe H3y4YeHUE PEKOMEHIYEeMOM
JUTEpaTyphl, IpecTaBIeHHON B Paznene 6.

B nporuecce camoctosTenbHON pabOThl MPH M3YYEHUU AUCLUUILIIMHBI 00y4YarolUecs: MOTYT
paboTaTh Ha KOMIBIOTEPE B CIELUAIN3UPOBAHHBIX AyJAUTOPHUIX Il CAMOCTOSTENILHOW PabOThI
(Tabnuna 12). B ayIUTOpUSX ~ UMeeTcsl  JOCTyn  4Yepe3  MHGPOPMAIUMOHHO-
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TEJIEKOMMYHHUKAIIMOHHYIO ceTh « THTepHET» K AIIEKTPOHHOH MH()OPMAIMOHHO-00pa30BaTEIbHOM
cpene ynaumBepcuteta (OMOC) u snextponHoi Oubmmoreunoit cucreme (ObC), rme B
AJIGKTPOHHOM BHJIE PACIIOJIAralOTCsl YYEeOHbIE W y4EOHO-METOJIUYECKHE MAaTepUalbl, KOTOpPbIC
MOTYT OBITh UCIIOJIb30BAHBI JIJISl CAMOCTOSATEIHHON PA0OTHI IPU U3YYCHUN AUCIUILTUHBL.

11 OHEHOYHBLIE CPEACTBA JJIsI KOHTPOJIAA OCBOEHUA AUCHUIIJIMHBI

11.1. TunoBble KOHTPOJILHBbIE 3aJaHUS WJIN UHbIE MATEPHUAJIbI, HEOOX0AUMBbIE /Uil OLl€eHKHU
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA B X0/l€ TEKYIIEro KOHTPOJISAA yCIeBAeMOCTH

Jlis  TeKymiero KOHTPOJIS 3HAHUM  oOy4arommxcs 10 JAWCIHHILIMHE  TPOBOJUTCS
KOMILJIEKCHASI OLleHKA 3HAHWIA, BKJIIOYAIOIIast

- IPOBEJICHUE KOHTPOJILHBIX padoT;

- BBIIIOJTHEHUE 3aJJaHUM JUISI CAMOCTOSITEILHOM paboThI;

11.1.1. TunoBble 3aaHusi AJIs1 KOHTPOJIbHBIX PadoT

1.HaiiTu nepexoaHy0 MaTpUIly CUCTEMBI, OUChIBaeMoi nuddepeHInalIbHBIMU YPAaBHEHUSIMHU

X o=x+2x,
Hn=dg+dn+g.

2. Ilpu kakux 3HAUEHUSAX MapaMeTpa K CUCTeMa, OomuchbiBaeMas 1udQepeHnaibHbIM
ypaBHEHHEM OyAeT yCTOWYHBA

x® 4 4xP 4 2xD 3% 4 kx =g
3. HaliTn peaknuro cUCTEMBI, OIIMCHIBAEMON ypaBHEHUEM

X(t) + 6% () + 11x(r) + 6x(r) = §(r) + 52(1) + 6g(¢)

¢ nauansHEIMH yenousamu X(0) =1, x(0) =-3, #(0)=9
Ha BXOJIHOU CUTHAJI &) = Z(n.
4. Jlns 3agaumn

x() = —x(t) + u(?),

I = Wl (f) dt +-;—x2(l) — min

1
2

Oty =

TpebyeTcsa HalTH ONTHMANBHOE YIIpaBIieHUE TIO KPUTEpHIo 060611eHHON paGoThl.

11.1.2TunoBble 3aJaHUs/JIs1 JTAOOPATOPHBIX padoT
1.MccnenoBaTh epexoaHy0 MaTPHILy CUCTEMBI, OTIMChIBaeMO TudpepeHInaIbHbIMU
YpaBHEHUSIMH

X =x+2x,
I=dng+dn+p.

2.Haiitu NnepeEaaTOYHbIC (I)YHKI_II/II/I 110 COCTOSAHHUIO U BBIXOAY I CUCTEM, 3aJIaHHBIX
YpaBHEHUAMU

Xy =—=X) +NXy + 81, X3=-—=nX) —X3 + g5, Yy=Xx — X3;

3. Haiitm mepenaTtounyr (QYHKIMIO CHCTEMBI, CTPYKTYpHas cXema KOTOpPOW HW300pakeHa Ha
PUCYHKE, €CJIIU 3BCHbA 9TOM CUCTEMBI 3aJJaHbI (Q)(14%10)1117071 O6pa30M

€ y R
g 1 2 ’x
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11.2. TunoBble KOHTPOJIbHbIE 3aJaHUSI WM HHbIe MaTepHaJibl, HeOOXOAMMBbIe IJs
OLIEHKH 3HAHW, YMeHHUIi, HABBIKOB U (WJIM) ONBITA B X0/Ie MPOMEKYTOYHOI aTTecTallMu MO
AUCHUILINHE

11.2.1. TunoBble NPaAKTHYECKHE 32JAHUS K IK3aMEHY:

1. JIns cuctemsl ynpaBieHUss U300paKEHHON Ha PUCYHKE MOCTPOUTH (pazoBeiid moptpert. e
B=1, c=512.

z z=F(o,8)
c

-b

-c

2. JIst CUCTEMBI yIIpaBIICHUS, CTPYKTYPHasi CXeMa KOTOPOil H300paykeHa Ha PUCYHKE MOCTPOUTh
(azoByr0 TpacKTOpHUIO MpH HadabHBIX yeioBusax X(0)=1, x’(0)=0.

L 1
g - x
— -72

3.

-=
Hoka3zarp, 4yto X(f) =€ 2 gensercs pelleHHWEM ypaBHEHMA
dx = X(Odw (), X(0)=1.

4. HaiiTn iepexo/IHyI0 MaTpHUILy CUCTEMBI, ONMChIBaeMol A PepeHInaTbHBIMHA yPaBHEHUSIMA

. 22 41 12

X (1) = mxl(f) " x(1),

. 1

xz(t) = tz(tz + 1) x] (t) - t(fz + l) x2(t)

5. HaiiTu mepexoiHy10 MaTpHUIy CUCTEMBI, ONTUCHIBaeMOi U (hepeHInaIbHBIMI YPaBHEHUSIMHI

X o=x+2x,
Hn=dg+dn+g.

6. Ilpm kakux 3HaueHHSIX [apaMeTpa K CHCTeMa, OIHUChIBaeMas Ju(depeHInaIbHbIM
ypaBHEHUEM OyJeT yCTOMUYMBa

x® 4+ 4x® 4 2@ 354 kx=g

7. Haiitu pCaKuro CUCTCMBI, OITMCHIBaeMOM YPaBHCHUEM
X(r) - 35(r) + 33(r) - (1) = £(¢)

[Tpy HauaNbHBIX YCIOBUSIX x(0)=0, %(0)=0, %(0)=2
M BXOJHOM CUTHAaJIE glry=e" - 1(r).
8. Ilpu momomu mpeoOpazoBanus Jlaruraca HaWTH CBOOOJHOE, BBIHYKICHHOE IBHKCHHE H
BBIXO/IHOM CHTHAJ, CHCTEMBI, ONMChIBaeMOi T depeHInaIbHbIM ypaBHEHUEM
-4
ne 7, =0,

0, t=<0;

X+ Q2Q-mx()-2nx(t)=g@), x(0)=n,x0)=0, g(t) =

9./lns 3agaun
x(2) = - x(t) + u(?),

1
I =l qu(t)dt+-l—x2(l) — min
2, 2

TpebyeTcsa HalTH ONTHMANBHOE YIIpaBlieHUE TIO KPUTEpHIo 06061eHHON paGoThl.
10.[1ns 3amaun
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3N =x0)+u(, x0)=0,

() = (1), x(0)=0,
1

1= I[u,z(t) +uz (9] dt + x,(1) > min
0

HafiTH ONTHMAaJbHOE NMPOrpaMMHOE YNpaBieHue u *(-) ¥ ONTHMAIBHYI0 TPAeKTOPHIO

x*().
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