MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 31

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

JIOII.,K.T.H.

(IOIDKHOCTB, y4. CTEIEHb, 3BAHUE)

H.B. PemeTnukosa

(MHHUIMAIB, (HaMHITIS)

(moxnuck)

«16» pespans 2026 ¢

PABOYAS ITPOTPAMMA JJMUCLTATTJIMHBI

((TGOPI/IH ABTOMATHUYCCKOI'O YIIPABJIICHUA
(HanmeHOBaHMe JUCIUILINHEI)

Ko nampaBieHust moaroroBku/

27.03.04
CIEMAIBHOCTH

HaumeHnoBanue HallpaBJICHUA
HOI[FOTOBKI/I/ CIICHUaJIbHOCTH

praBHeHI/Ie B TCXHHUYCCKHUX CUCTEMax

HaunmenoBanue HaHpaBHeHHOCTI/I/

praBJ’IeHI/Ie n I/IH(I)OpMaTI/IKa B TCXHHYCCKHUX CUCTEMAX

crieIraa3anuu
dopma o0ydyeHus OYHast
['ox mpuema 2026

Canxkr-IlerepOypr— 2026




JIuct cornacoBanust paboueil mporpaMMbl AUCHUTUINHBI
[Iporpammy cocraBui (a)

JIOII., K.T.H. 16.02.2026 H.B. PemernukoBa

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamucsk, nara) (MHUIMATEL, (aMuITHs)

[Tporpamma omobpeHa Ha 3acenanuu kadeapsr Ne 31

«16» depans 2026 T, nmpotokos Ne 5
3aBenytromuii kadeapoit Ne 31

J.T.H.,Ipod. 16.02.2026 B.®. [llnmnakos

(y4. cTeneHs, 3BaHUE) (moamucsk, nara) (MHUTHATEL, (aMUITHs)

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Meroanueckoit pabore

JIOII.,K.T.H. 16.02.2026 H.B. PemernukoBa

(OIDKHOCTB, Y4. CTCIICHB, 3BaHUE) (moamucs, nara) (MHUIMATEL, (aMuIIHs)



Annoranus

Hucuumnnuna «Teopuss aBTOMaTHYECKOTO YIPaBICHHUS» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
CIIELINATILHOCTHU 27.03.04 «YnpaBieHue B TEXHUYECKUX cCUCTEMAaX»
HarnpapJIeHHOCTH/CienManu3anu «YTpaBieHue U UHPOPMATHKA B TEXHHMYCCKHX CHCTEMAax).
Hucnurmuna peanusyercs kadeapoit «Ne3 1.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BHITYCKHUKA CICIYIOIIUX KOMIICTCHITHIA:

OIIK-1 «Crioco6en aHamM3upoBaTh 3a71a4u MpoheCcCHOHATHHOU IeATeILHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK H MaTEMAaTUKI»

OIIK-2 «Cnocoben ¢opMynupoBaTh 3agauv NPO(ECCHOHATBLHON ACATEIHPHOCTH Ha
OCHOBE 3HAHUH, NTPOQUIBHBIX Pa3C/IOB MATEMAaTHYECKUX M €CTCCTBEHHOHAYYHBIX TUCIUILIAH
(MoyIeit)»

OIIK-3 «CrnocobeH uCnoib30BaTh (yHIAMEHTAIBHBIC 3HAHUS JIS PEHICHHS 0a30BBIX
3aJa4  yOpaBlieHUST B  TEXHUUYECKUX CHCTeMax C IIeJIbl0  COBEPIICHCTBOBAHMS B
PO ECCUOHAIBHON JEATEIHHOCTH

OIIK-4 «Cnoco0eH OCYHIECTBIATh OLEHKY 3(h(EeKTUBHOCTH CHUCTEM YIIPaBIICHUS,
pa3paboTaHHBIX HA OCHOBE MATEMATHYECKUX METOIOBY»

OIIK-9 «CmocobGeH BBIMOJNHATH OKCIEPUMEHTHl 1O 3aJaHHBIM METOAUKaM U
o0OpabareiBaTh pe3yJabTaThl C MPUMEHCHHEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHH WU
TEXHUUYECKUX CPEICTBY

Conepkanre AUCIUIUIMHBI OXBaThIBAET KPYI BOIPOCOB, CBSI3AHHBIX C HM3YYCHHEM
TEOPETUYECKMX OCHOB U TPUKIAIHBIX aNTOPUTMOB pPa3paOOTKH M HCCIEIOBAaHUS CHCTEM
ABTOMATHUYECKOTO YIIPaBJICHUSI.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cienyromue (GopMbl OpraHu3aluu
y4eOHOTO TpoIIecca: JIKIINH, JIA00PATOPHBIE PA0OTHI, MTPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
pabota oOyyaromierocs, KypcoBas padoTa.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAa€MOCTH, TPOMEKYTOUHasi arrectraius B ¢Gopme dk3ameHa (5 cemectp),
nuddepeHrpoBaHHOro 3auera (6 cemecTp), sk3amena (7 cemecTp).

OO6miasi TpyJO0€MKOCTh OCBOCHMSI AUCHUHUIUIMHBI cocTaBnsieT 10 3aderHbix emunui], 360
YacoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI»



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

[lenpro mpenojgaBaHusl TUCIHUILUIMHBI SBISETCS W3YYCHHE CTYACHTAMHU OCHOB TEOpPUHU
ABTOMATHYECKOTO YIIPABJICHHUS, & TAKXKE MOJIYyYCHHE MPAKTUYCCKUX HABBIKOB, HCOOXOIUMBIX TIPU
CO3aHHH, UCCIICIOBAHUU U IKCILUTYaTAllMH CUCTEM M CPEJICTB aBTOMATH3AIUH U YIIPABICHHUS.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AMCHUILIMHBI OOYYaIOIIUNCA JTODKEH 00J1a/1aTh CIICIYIOIUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna)

Ko 1 HaumenoBanue

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA

KOMIIETCHINH KOMITETEHINH JIOCTHIKEHUS] KOMIIETEHIIUU
OIIK-1 Cnocoben
AHAJIU3UPOBATH OIIK-1.Y.1 ymeer npumeHsTH 6a30BbIE
3a1a4u €CTECTBEHHOHAYYHbIC U MATEMATUYECKUE
npodeccCuoHaNbHOM | 3HAHMS ISl pEIICHUS 3a/1a4

O6menpodeccroHanbHbIE

KOMIICTCHLIN

NeSITEIIbHOCTH Ha
OCHOBE ITOJIOKEHUH,
3aKOHOB M METOJIOB B
obnactu
€CTECTBCHHBIX HAyK H
MaTeMaTUKHU

PO EeCCHOHAIIBHON e TEIHHOCTH
OIIK-1.B.1 Bnageet HaBbIKAMU PEIICHUS
Mpo(eCCHOHANIBHBIX 33]]a4 Ha OCHOBE
0a30BbIX €CTECTBEHHOHAYYHBIX U
MaTeMaTHYeCKNX 3HAHUH

Ob6menpodeccnoHanbHbIe

KOMIICTCHIIN N

OIIK-2 Cnocoben
dbopMynupoBath
3a7a9u
npodeccuoHaNbHOM
JIESITCIIBHOCTH Ha
OCHOBE 3HaHHUH,
pOUIBHBIX
pas3zaenon
MaTEeMaTHYECKHUX U
€CTECTBEHHOHAYYHBIX
JUCITUTUTAH
(Momyeit)

OIIK-2.B.1 BnaneeT HaBbIKAMH peILICHUS
npodeccHOHATIBHBIX 33J]ad Ha OCHOBE
0a30BbIX 3HaHU B 00JIACTH
paccMaTpUBaEMON UHKEHEPHOU
JIEATEIbHOCTH

Ob6menpodeccnoHanbHbIe

OI1IK-3 CnocobeH
HCIIOJIb30BaTh
(byH1aMeHTaJIbHbIE
3HAHUS IS PEIICHUS
0a30BEIX 33734
yIpaBIeHUS B

OI1K-3.3.1 3HaeT METOAMKHN NOTyYEHUS
MaTEeMaTHYECKUX MOJIENEeN peaTbHbIX
TEXHUYECKUX OOHLEKTOB

OIIK-3.B.1 BnameeT HaBBLIKAMH

KOMIICTCHITHH .
TEXHHYCCKUX pUMEHEHHS (DYHIaMEHTAIbHBIX 3HAHHUH B
CUCTEMaX C LETbI0 pamkax 0a30BbIX 33]a4 YIpaBIeCHUS B
COBEPIIICHCTBOBAHUS | TEXHHUYECKHX CHCTEMax
B IIpoecCuOHATbHOM
JIESITCIIBHOCTH
OIIK-4 Cnocoben
OIIK-4.3.1 3HaeT METObI OLICHKH
O6menpodeccuoHaabHbIE | OCYIIECTBISATh .
a/ICKBaTHOCTU MaTeMaTUYECKOU MOIETTN
KOMIETSHIINH OIICHKY

s dexTuBHOCTH

pealbHOMY TEXHUYECKOMY OOBEKTY




CHCTEM YIIpaBJICHUS,
pa3paboTaHHbBIX Ha
OCHOBE
MaTEMAaTUYCCKHUX
METOJIOB

OIIK-9 Cnocoben
BBITIOJHATH
AKCIIEPUMEHTHI 110
3aJJaHHBIM
METOJIUKAM U
o0pabaThIBaTh
pe3yIbTaThI C
MIPUMEHEHUEM
COBPEMEHHBIX
UH(OPMALIMOHHBIX
TEXHOJOTHI 1
TEXHUUYECKUX
CpEJICTB

Oo6menpodeccnoHanbHbIC
KOMITETCHIHH

OIIK-9.3.1 3HaeT npuHLUIIBI paOOTHI €
COBPEMEHHBIMU TEXHUYECKUMH CPEICTBAMU
OIIK-9.VY.1 ymeer paboTath ¢
pe3yJbTaTaMu, OIy4YEeHHBIMU B XO/I€
MIPOBE/ICHUS YUCIIEHHOTO M HATyPHOTO
IKCTIEPUMEHTOB

2. Mecro nucuuruinHbL B cTpykType OI1
JucuunimHa MoxeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUMUCS

I[IpU U3YUCHUH CIICAYIOINX JUCHUIIIINH:

— «Maremaruka. MareMaTHYECKUI AaHaJIN3)»,

— «Duszukay.

3HaHI/I$I, INOJIYYCHHBIC IIPpU H3YUCHUH MaATCpUajia JaHHOM JUCHUIIIMHBI, MMCIOT KakK

CaMOCTOATENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUHU APYTUX JUCLUIIINH:

— «CucreMnl ypaBJIcHHS IIPUBOJAMMN)),
— «MojaenrupoBaHuE CUCTEM VIIPABICHUS .

3. OO0BEeM | TPYJOEMKOCTh JUCIIHILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTIENbHBIX BUAOB Y4eOHOM
paboThI O AUCIUIUTHHE (M pacTpeie]IeHne 3TOH TPYAOEMKOCTH TI0 CeMecTpaM) IPeACTaBICHbI B

Tabaure 2.

Tabnuna 2 — O6beM U TPYAOEMKOCTh AUCIUIIINHBI

TpynoeMKOCTb IO ceMecTpam

Bun yue6Ho# paboTbI Bceero Nos N6 No7
1 2 3 4 5

Oowan mpyooemKkocmp oucyunIuHl, 10/ 360 4/ 144 3/ 108 3/ 108
3E/ (uac)
U3 hux uacos npakmuueckoii H0020Mo6KuU
Ayoumopnule 3anamus, BCEro vac. 204 85 68 51
B TOM YHCIIE:

nexiuu (JI), (dac) 85 34 34 17

npakTuueckue/cemunapckue 3anarus  (I13), 34 17 17

(gac)

nabopaTtopHubie padoTs (JIP), (vac) 68 34 17 17

KypcoBoii nmpoekT (pabota) (KII, KP), (gac) 17 17

9K3aMeH, (Jac) 72 36 36
CamocmosamenvHnas paboma, Bcero (Jac) 84 23 40 21
Buo npomesicymounoit ammecmayuu: 3auer, | OK3., k3 Hudd. OK3.,
audd. 3auer, sx3amed (3auer, [udd. 3au, Dk3.) Hudd. ? 3ad., Kypc.




3ad.,
OK3.,

Kypc.
Pa0.

pao.

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCLUUILIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pazpgenbl, TeMbI TUCITUTIIIMHBI M KX TPYAOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILTHBI, UX TPYAOEMKOCTh

Pa3HCHI)I, TEMBI JUCIUITINHBI

Jlekun
(gac)

I13 (C3)
(gac)

JIP
(uac)

KIT/KP
(gac)

CP (uac)

Cemectp 5

Paznen 1. OcHOBHBIE IOHSTHS U OTIPEICTICHUSL.

Tewma 1.1. 3agaun IUCIUTUIMHBI 1 OCHOBHBIE TIOHSTHSL.
Tewma 1.2. Buns! Bo3neticTeuii Ha CAY.

Tema 1.3. Kpurepun kauecTBa ynpaBieHHUs.

Tema 1.4. Knaccugukanus CUCTeM yIpaBJICHUS.
Tewma 1.5. IlpuHuune! ynpaBieHusl.

11

Paszmen 2. MaremaTuueckoe ONHCAaHUE CHCTEM
yIpaBIeHHUS.

Tewma 2.1. Buas! ypaBHeHui, onucsiBaomux CAY.
Tewma 2.2. IIpeobOpazoBanne Jlamnaca.

Tema 2.3. [lepenarounbie yHKIUH.

Tema 2.4. IlpaBuna npeoOpa3oBaHUs CTPYKTYPHBIX
CXEM.

Tema 2.5. IHBapHaHTHBIEC CUCTEMBI.

Tema 2.6. XapakTepUCTUKH CUCTEM YIpPABICHUSI —
BpPEMEHHBIEC U YaCTOTHBIE.

11

13

18

Paznen 3. YcroilumBOCTE M KayecTBO HEMPEPBIBHBIX
CHCTEM YIpaBJICHUA

Tewma 3.1. TouHOCTB cUCTEM C 0OPATHOM CBSI3BIO.

Tema 3.2. YCTOWYMBOCTD IMHEUHBIX CUCTEM.

Tewma 3.3. KopHeBble OIICHKH KauecTBa.

Tewma 3.4. Cuntes [T /]-perynsaropa.

Tewma 3.5. KopHeBoii rogorpad.

10

Pasznen 4. CuHTe3 KOPpPEKTHUPYIOIIMX YCTPOWCTB
YaCTOTHBIM METOOM

Tema 4.1. Ananuz CAY B 4acTOTHOH 001aCTH.

Tema 4.2. IlocneaoBarenbHOE KOPPEKTUPYIOLIEE
YCTPOUCTBO.

Paznen 5. JluckperHble CHCTEMBl aBTOMAaTHYECKOTO
YHpaBIeHHUS.

Tema 5.1. Buabsl KBaHTOBaHHS.

Tewma 5.2. JIuneitHple pa3HOCTHBIE YpaBHEHUSI.

Tema 5.3. Z-npeobpazoBaHue.

Tema 5.4. YpaBHeHHs W TmepegaTouHble (QYHKIHH
JIUCKPETHBIX CUCTEM.

Tema 5.5. IlpaBwia npeoOpazoBaHUsi CTPYKTYPHBIX
CXEM UMIYJIBbCHBIX CUCTEM.

Hroro B cemectpe:

34

17

34

23

Cemectp 6




Pazgen 6. IlpencraBneHue B~ IPOCTPAHCTBE
COCTOSIHUM.

Tema 6.1. YpaBHEeHUs COCTOSHUS.

Tewma 6.2. JIuneapuzanus B IPOCTPAHCTBE COCTOSHUIA
Tema 6.3. Ilepexomuas MaTpuIla COCTOSHHS |
MaTpHYHBIE MePEeIATOUYHBIC (YHKITHH.

Tema 6.4. CrpykTypHBle TIpeoOpa3oBaHus B
MIPOCTPAHCTBE COCTOSIHUI.

10

Paznen 7. MopmanpHOE yIipaBlieHHE W HAOIIOJATEIH.
Tema 7.1. YrpaBingeMoCcTh JUHEUHBIX CTAIMOHAPHBIX
00BEKTOB.

Tema 7.2. Kanonugeckue popMEI.

Tema 7.3. IlpeoOpazoBanwms moa00ws.

Tema 7.4. YcTOMUMBOCTD B IPOCTPAHCTBE COCTOSHUIA.
Tewma 7.5. HaGnronaronue ycTpoiicTaa.

10

17

10

Paznen 8. OnTtuManbHOE U aIaITHBHOE YIIPaBJICHHUE.
Tema 8.1. OnTuManeHOE yIpaBICHHUE B MIPOCTPAHCTBE
COCTOSIHMM

Tema 8.2. AnanTuBHBIE CUCTEMBI YIPABICHHUS.

10

Pazmen 9. [luckpeTHble CHCTEMBI B TPOCTPAHCTBE
COCTOSIHUM.

Tema 9.1. Ilepexon OT pa3HOCTHOrO YpaBHEHHUS K
YPaBHEHHUSIM COCTOSIHHS.

Tema 9.2. YripaBnseMoCTb JUCKPETHON CUCTEMBI.
Tema 9.3. JIucKpeTHBII MOJATbHBIA PETYIIATOP.

Tewma 9.4. JluckpeTHoe HaOIrOMatOIIEe YCTPOMCTBO.

10

Htoro B CEMCCTPC:

34

17

17

40

Cemectp 7

Pazmen 10. OOmwme BOMpPOCH TEOPUH HEITWHEHHBIX
CHCTEM.

Tema 10.1. OcoOeHHOCTH JMHENHBIX W HEJIMHENHBIX
CAYV.

Tema 10.2. Buasl HemuHEHHOCTEH.

Pasnmen 11. I[IpeoOpa3oBaHMsl CXeM M YCTOWYHMBOCTH
nenuHenHbIXx CAY.

Tema 11.1. IIpeoOpa3zoBaHHsI cXeM C HEITWHEHHBIMU
2JE€MEHTAMMU.

Tema 11.2. YCTOHYHMBOCTh HEJIMHEHHBIX CHCTEM.

Tema 11.3. Metoasl rapMOHHYECKOU JIMHEAPU3ALUU U
rapMOHHYECKOTO OaaHca.

Paznen 12. Metoa (ha30Boii MIIOCKOCTH.

Tema 12.1. ®a3oBble TpaeKTOpUU U Pa3z0BbIN
HIOPTpET.

Tema 12.2. ®a3oBble MOPTPETHI U THIIBI OCOOBIX
TOYEK.

Tema 12.3. CuHTe3 cucTeM € IEpEMEHHON
CTPYKTYpOIl.

Pasznen 13. Meroas! JIssmyHOBa 1 KpuTepuii
a0COIIOTHON YCTOWYMBOCTH.

Tema 13.1. IlepBerit MeTon JIsimyHOBA.

Tema 13.2. Bropotii (mpsmoit) meron JlsmyHoBa.
Tema 13.3. Kputepuii abcomroTHOM
ycronuusoctu B. M. Tlomnosa.




Paznen 14. Jluneapu3zanusi 0OpaTHON CBSI3bIO.
Tema 14.1. JIluneapuzauusi 0OpaTHOH CBSA3BIO 1O
COCTOSIHUIO. 3 5
Tema 14.2. JIuneapuzanusi 0OpaTHOH CBSA3BIO IO
BBIXOY.
Tema 14.3. OTHOCUTENBHBIN MOPSIJIOK.
BrinonHenue kypcoBoii paboThl 17 10
Hroro B cemectpe: 17 17 17 21
Hroro 85 34 68 17 84

IIpakTnyeckass MOATOTOBKA 3aKIIOYAcTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oya;ymiei
po¢eCCHOHATIBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3ie/ioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep

paznena Hazpanue u COACPIKAHUC Pa3acIOB U TEM JICKIITMOHHBIX 3aHATHH

3amaun gucuumiuHbl: aHanu3 W cuHte3 CAY. OObekt ympasienus (OVY),
yIpaBJsIoiee YCTPOICTBO (PErysTop).

Buemnue Bo3zelicTBus (3a7atoliee, BO3MYILAOLIEE), YIPABISIOLIEE BO3/IEHCTBUE.
Kputepun xadectBa ympaBineHusa. [IpsMble moka3zaTtenu KadecTBa (Bpems
HapacTaHus, BpEMsl pErylMpOBaHUs, [EpPEPeryJIupoBaHUE, YCTAaHOBHBILIASCA
omun6Oka). KocBeHHbIe HHTErpaibHbIe OLIEHKH (JTMHEWHAs U KBaJpaTU4Hasi).
Knaccupukamms CAY. Ilo Bumy omeparopa  (JIMHEHHbIe/HETHMHEHHBIE,
CTallMOHApHbIC/HECTAIMOHAPHBIE,  (U3WYECKH  pealn3yeMble/Hepearn3yeMble,
1 JeTepMUHUPOBaHHbIe/cTOXacTUYeckue).  JlUCKpeTHble  cUCTeMbl  (penelHble,
UMIyJbCHBIE, MGpoBbIe). [0 XapakTepy 3aaaromniero Bo3AeHcTBHs (CTaOuIM3anuy,
clensIue, MporpaMMHOTO PETyJIMpOBaHus). AnanTuBHbe U onTuManbHbie CAY.
CraTtudeckue U acTaTUYECKUE CUCTEMBI, IOHATUE CTPYKTYPHON CXEMBI.

[Ipunuuns! ynpasineHus. [IpuHINN pa3oMKHYTOro (MPOrpaMMHOIO) YIpPaBICHUS.
[Tpunuun xommeHcauuu (yrpaBjieHHE MO BO3MyHIeHHI0). CHUCTEMbI HPSIMOro |
HempsiMoro  peryiaupoBaHus. IlpuHuun oOpaTHOM cBA3M  (ympaBieHUE 110
oTKJIoOHeHuto, npuHuun [lomsyHoBa-Yarra). IlpuHiun KOMOWHUPOBAHHOTO
yIpaBJIeHUS.

Mogenu «Oenblii  SIMK» M «UEpHbIM  ANUK», 3a7aya MJICHTU(UKALUU.
DKcrnepuMeHTalIbHbIE METO/1bI (BPEMEHHBIE U YACTOTHBIE).

VYpaBHEHMs] JUHAMMKM W CTAaTUKH, ONEPATOp CUCTeMbl. JIMHEHHBIE CHCTEMBI U
MIPUHIIMII CYTIEPIIO3ULUH.

MonenupoBanue auddepeHInanbHbIX ypaBHeHuH. JInneapusanus.
CumMBosinueckas 1 cTanaapTHas popma 3anucu quddepeHIanbHbIX ypaBHEHUH.
IIpeoOpasoBanue Jlamnaca. Ilepenarounsie ¢yHKUUM (ONpenesieHUe, HYIH H
2 nositoca). TunoBble TUHAMHYECKHUE 3BEHBS] U UX XapaKTEPUCTUKH.

XapakTepUCTUKU CUCTEM YyIpaBieHusi. Bpemennble ¢yHKuuu (mepexojaHas,
UMITyJIbCHAsI TIepexoAHas, pamroBas). YacToTHble (YHKUIMU U XapaKTEPUCTUKU
(ADPUX, JIAUX, JI®UX, mmarpammsl bopae). Jlorapupmudeckne yacTOTHbIE
xapakrepuctuku. Acumnrorunueckue JIAUX (anroputm noctpoenus). [loctpoenue
JIDUX.

Wnentudukanus mnepenaroyHoll (yHKIUM 10 TEPEXOJHOM XapaKTEepHUCTHKE
(anepuoguyeckoe 3BeHO 1-ro mopsiaka).




VYpaBHeHUs U nepelaTouHble (PYHKIIUU 3JIEMEHTOB U 00BEKTOB YIIPABIICHUS.
CrpykTypHBIe ITpeobpa3oBaHus M CUTHaibHbIE Tpadsl. [IpaBuia npeobpazoBaHus
CTPYKTYpPHBIX cXeM (MOcCieqoBaTeNbHOe, MapajljieIbHOe COEIMHEHUE, OoOpaTHas
CBSI3b, MEPEHOC Y3JIOB M cymmaTopoB). IIpumep mpeoOpa3oBaHUsI CTPYKTYPHOM
cxembl. CurnanbHble Tpadbl U hopmysna Meicona.

WNuBapuantHbie cucteMbl (pacy€T KOMIEHCUPYIOMIHNX YCTPOUCTB).

TounocTs cucreM c oOpatHOW cBs3pro. [lepegaTounas QyHKIMS 3aMKHYTON
CHCTEMBI, YyBCTBUTEIBHOCTh. YacTHbIE mepeAaaToyHbie (QyHKIUH (MO BXOXY,
BO3MYIIEHHIO, ommuoOke). OOmue TMOHATHA O TOYHOCTH (CTaTUYECKHE W
acratnueckue CAY, acratuzMm). ToOuHOCTH B YCTAHOBUBILIMXCS PEXKHUMaX
(cratuyeckas, acraTudeckas 1-ro u 2-ro HopsaKa).

VYeroitunBocTh  JMHEHHBIX cucteM. HeoOxonumoe ©  J1OCTaTOYHOE YCIIOBHE
ycTounBocTH. AunrebOpandeckuii kputepuii ycroiumBoctH (Payca-I'ypsuia).
YacToTHBIE KPUTEPUHU YCTONYUBOCTH.

Kpurepuii Muxaiinoa. Kpurepuit HaiikBucra (B Tom yucie no JIAUX/JIOUX).
Meton D-pa3buenus (1o oqHoMy U ABYM napameTrpam). ['paHU4HbIN KOAPPUIUEHT
U yCJIOBHSI TPAHUYHOM YCTOWYHBOCTH.

KopHeBble OIlEHKHM KauecTBa M CHHTE3 peryiastopoB. KopHeBble mnokazarenu
KauecTBa (CTeNneHb YCTOMUMBOCTH, KOJIeOaTeIbHOCTh, 3aTyXaHHe).

Be16op mapaMerpoB peryisitopa Mo KOpPHEBBIM OLleHKaM (OmHOMManbHas (opma
Hrrotona, popma barrepsopra).

IIpumep pacuéra napamerpos [IH-perynsaropa.

KopuneBoii rogorpad (0CHOBHbBIE CBOHCTBA, MPUMEPHI TTOCTPOCHUS).

To4YHOCTH TPU TAPMOHUYECKOM BO3JCHCTBUU.

CuHre3 3akoHOB ympaiieHus. 3akonsl ynpasienus (I1-, TT1-, [T /I-peryastopsi).
Meton Hactpoiiku 3uriepa-Hukorca.

[Toctpoenue xenaemoit JIAUX (tpeboBanus k HU, CU, BY obmnactsam).
OmnpeneneHnre BUAa ¥ MapaMETPOB  IOCIEAOBATEIFHOTO KOPPEKTHPYIOLIETO
YCTPOMCTBA.

[Tpumep cuHTE3a IS ClIEASIIETO dJIeKTponpuBoaa. [lpumep cuHTe3a A MpUBOIA
CTaOUITM3UPOBAHHON CKOPOCTH.

Bunel kBaHTOBaHMS (110 BpEMEHH, 10 YPOBHIO, KOMOMHUPOBAHHOE) U MOIYJISIIUH.
JIuHeWHbIE pa3HOCTHBIE YPAaBHEHUS.

KoHneunble pa3HOCTH, oOmepaTop CMEILIEHUS, XapaKTepUCTUYECKOE YpaBHEHUE,
YCIIOBUE YCTOMUMUBOCTH.

Z-tipeobpa3oBaHue (CBSA3b C HEMPEPHIBHBIM IIPEICTABICHUEM).

VYpaBHEHUs U IepeAaToOuHble (YHKLIUHU TUCKPETHBIX CUCTEM.

[IpaBmia mnpeoOpa3oBaHUsl CTPYKTYPHBIX CXEM HMITYJIbCHBIX cucTeM. I[Ipumep
HAXO0XJEHUs DKBUBAJICHTHOU nuCcKpeTHOU [1D.

VYpasaenust CAY B HOpMalibHOM Qopme. YpaBHEHHS COCTOSHUN JTMHEWHHOMN
cTaumoHapHol cuctemsl. [Ipeobpa3oBaHre ypaBHEHUH IMHEHHBIX CHCTEM B
OCHOBHYIO HOpMasbHYI0 (hopmy (OHD).

JIuneapu3zanus B IPOCTPAHCTBE COCTOSTHUM.

[lepexonHas MaTpulia COCTOSTHUS (MaTpUYHAsl SKCIIOHEHTA).

Marpuunsle nepeaToyHble GyHKINH.

CTpyKTypHBIE TPEOOpa30BaHUsI B IPOCTPAHCTBE COCTOSTHUM.

YpaBiseMOCTh TUHEHHBIX CTAllMOHAPHBIX 00BEKTOB. [loampocTpaHCTBO
VIIPaBIISIEMOCTH.

Kanonudeckas ¢opma ympasiseMocTs (mpsimoe mporpamMmmupoBanue). [lomydenue
KaHOHUYECKOU (hOPMBI YIIPABIIIEMOCTH.

HabmtonaemocTh 1 BoccTaHaBIMBaeMOCTh. Kpurepuii Ha01t0/1aeMOCTH.
Kanonnueckas opma HabI10/1a€MOCTH.




JlnaronanpHas KaHOHUYEcKast popma.

[IpeoOpa3zoBanus mogooUs.

CobcTBeHHbIE YnCiIa U COOCTBEHHBIE BEKTOPBI. Y CTOMUMUBOCTH 10 JIsmyHOBY (7151
JIMHEUHBIX CUCTEM).

MopaiibHOE yripaBiieHHE. Y CTpaHEHHUE CTATUYCCKOM OIMOKH.

Bb160p nomntocoB kenaeMoi 3aMKHYTOW CUCTEMBI.

Hab6monaromue ycrpoiictsa (Habmrogatenu JIstonnobeprepa). PenynupoBannbie
Ha0JII0TAI0IIUE YCTPOUCTBRA.

OnTuMmalnbHOE YIpaBiieHUE B POCTPAHCTBE COCTOSIHHIA.

Jluneiineie kBagpatuunbie peryistopsl (LQR).

AnanTuBHbIE CUCTEMBI yIipaBieHus. [lorckoBbie 1 0€CIIOMCKOBBIE CUCTEMBI.
AlaniTUBHBIE CUCTEMBI C ATAIOHHOM MoJienbo (paBuio MIT). AnantuBHbie
CHCTEMBI C UICHTHU(HUKATOPOM.

[Tepexo1 OT pa3HOCTHOTO YpaBHEHUS K YPAaBHEHUSIM COCTOSIHUSI U HA00OPOT.
YpaBisieMoCTb TUCKPETHOM CUCTEMBI.

JIMCKpETHBIN MOJAIBHBIN PETYISATOP.

JluckpeTHoe HaOMI0Aa0IIee YCTPOUCTBO.

10

OcobenHocTy TUHENHBIX 1 HeNMMHEHHBIX CAY. Moneny HeIUHERHBIX CUCTEM
('ammepmreiina, Bunepa).

Bunpl nenuneitnocTei. TunoBbie cTaTHYeCKUE HETMHEHHBIC SJIEMEHTHI (MealbHOEe
pene, orpaHUYeHUe, 30Ha HEUYBCTBUTEIBHOCTH, PEJI€ C 30HOU
HEYYBCTBUTEIBHOCTH). THUIIOBBIC TMHAMUYECKUE HETMHEHHBIC SJIEMEHTHI (pelie ¢
THCTEPE3UCOM, THO(PT, CYX0€ U BA3KOE TPCHHE).

11

[IpeoOpa3oBanus CXeM ¢ HEIMHEHHBIMH JIEMEHTaMHU (KOMITCHCALIU ).

Y CTOWYNBOCTD HEJTMHEWHBIX CUCTEM.

BapuanTsl ycToiunBOCTH (JI0KaJIbHAsA, TTI00aIbHASL, ACUMITOTUYECKAS).
Opb6uTanbHas ycTOMYMBOCTh M aBTOKOJIEOaHMS.

MeTtoa rapMoHUYECKOM TuHeapu3auuy. Berancnenue ko3 puurenton
rapMOHHYECKOH JTuHeapu3anuu. MccinenqoBanne CHMMETPUYHBIX KOJIeOaHU
METOZI0M rapmMoHmnueckoro 6ananca. ['padpuueckuit meron N'onmbndapba.

12

da3oBble TpaeKTOPUH U (Ha30BbIi OPTPET. MeTO N30KIINH.

®da30BbI€ TOPTPETHI U TUITBI OCOOBIX TOUEK JIMHEUHBIX CHCTEM.

da3oBble NOPTPETHl HEMMHEWHBIX CUCTEM (IIPEIebHbIE [IUKIIBI, CETapaTPHCHI).
CHHTE3 CUCTEM C IEPEMEHHOMN CTPYKTYPOH.

13

IIepBb1it MeTox JIsmyHOBA.

Bropoii (mpsimoit) meton JIsimyHoBa.

ITonsarue Gpynkun JlsmyHosa.

Teopema 06 acHUMINTOTUYECKON YCTOWYMBOCTH.
ObecnieueHne yCTOMUMBOCTH 3aMKHYTOW CUCTEMBI.
Kpurepuii abcontotHol ycroitunBoctu B. M. [Tonoga.
KpyroBoii kputepuii a0COTIOTHON YCTOMUMBOCTH.

14

Henocratku o6pruHOM MuHeapu3anun. Jlnneapuzanus 0OpaTHON CBS3bI0 (BXO-
COCTOSIHUE U BXOJI-BBIXOJ).
ITonsitue oTHOCHTENBbHOTO NIopsiAKa. [IponsBoansie JIu u ckoOku Jlu.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

No
/o

N3 aux Ne

TeMbl MPaKTUYCCKUX cDOpMBI MPaKTUYCCKUX pr,[[OCMKOCTL, HpaKTI/IquKOﬁ pasaciia

3aHATHH 3aHATHH (gac) HOJTOTOBKH, | TUCLIUI
(gac) JIHBI




Cemectp 5

MoaenupoBaHue
muddepeHITaTbHBIX
yYpaBHEHUU

Pentenue 3anau

JInneapuzanus
HEJIMHEHHBIX CUCTEM

Pemenune 3anau

[Ipumenenue
npeoOpa3oBaHMt
Jlannaca

Pemenune 3anau

ITocTpoeHue
YaCTOTHBIX
XapaKTEPUCTHUK

Pentenue 3anau

[Toctpoenue
Jorapu(MUIECKUX
YaCTOTHBIX
XapaKTEPUCTHUK

Pemenune 3anau

Pacuer
YCTaHOBMBIILICHCS
OLINOKH

Pemenue 3anau

Hcnonb3oBanue
dbopmynael  Meiicona
JUISL TIpeoOpa3oBaHus
CTPYKTYPHBIX CXEM

Pemenne 3agau

Hccnenosanue
YCTOMYMBOCTH
CUCTEM ¢ oOpaTHOM
CBSI3bIO0

Pemenne 3agau

Cemectp 6

[Tepexon OT
repeaaToYHbIX
byHKIMIA K
YPaBHEHUSIM
COCTOSIHHSI

Pemenue 3agau

10

Jlnneapuzanus B
MPOCTPAHCTBE
COCTOSTHUU

Pemenune 3agau

11

[Tonyuyenue
MaTPpUYHOU
SKCIIOHEHTHI

Pemenne 3agau

12

Ornenka CBOJCTB
CHCTEMBI B
MIPOCTPAHCTBE
COCTOSIHUS

Pemenne 3amau

13

Onenka
YCTOWYUBOCTH
CHUCTEM B
MPOCTPAHCTBE
COCTOSIHUM

Pemenne 3anau

14

Kanounueckue
(bopmbl

Pemenne 3amau

15

Ornpenenenue
MOJaIbHBIX

Pemenne 3amau




XapaKTePUCTHK
CUCTEM
16 MopaneHEId  CHHTES Pemenue 3amau 2 7
CUCTEM
OntumansHoe
17 | Y''papicnue i Pemenue 3amau 2 8
MIPOCTPAHCTBE
COCTOSTHUI
Bcero 34 0
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HamveHoBanue 1a60paTopHbIX padot TpynoeMKoCTh, | MpakTUYECKOH | pa3nena
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 5
1 TumnoBble TUHAMUYECKHE 3BEHbSI U HX 6 9
BPEMCHHBIC XapaKTEPUCTHKHU
9 YacTtoTHbIE XapaKTEPUCTHKU IUHAMUYECKUX 6 9
3BCHBCB
3 | Uccnenosanue [11]]-perynstopa 5 3
4 CuHTe3 peryisiTopa JBHTaTeNsl MOCTOSHHOTO 5 3
TOKa
5 HccnenoBanue npeoOpa3oBaHuit 6 5
CTPYKTYPHBIX CXE€M
6 YacToTHbIN CHHTE3 KOPPEKTUPYIOLIETO 6 4
yCTpoiicTBa
Cemectp 6
7 CHHTE3 MOJAILHOTO PETYJISITOPA C IMTOMOIIBIO 6 7
dbopMynbl AKkepMaHa
8 Cunres MOJIaJIbHOTO peryisitopa c 6 7
Ha0JI101AI0IUM YCTPOHCTBOM
9 Cunres MOJIaJIbHOTO peryisitopa c 5 7
pacipeHHBIM BEKTOPOM COCTOSIHHS
Cemectp 7
10 MonenupoBanue _CTaTHYECKHX u 4 10
JTMHAMHYCCKHUX HEJIMHEHHOCTEH
11 HccnenoBanue cTaTtMyecKuX HEIMHEHHOCTEU 4 11
Y METOJIOB HX KOMIICHCAIIUN
12 | Metox ¢a3oBoii miockocTn 5 12
13 | Ckonp3smuii pexum 4 12
Bcero 68 0

4.5. BrlinonHeHHe KypcoBOro MpoeKkTa/ KypcoBoi paboThI
Llenp KypcoBoil pabOThI: 3aKperyieHWe 3HaHWM, pa3BUTHE YMEHUH U HaABBIKOB,
MOJTYYCHHBIX Ha JICKIIMOHHBIX U JJa0OpaTOpHBIX paboTax.

[TpumepHbIe TEMBI 33/1aHUH Ha KYpCOBYIO paboTy npuBeaeHs! B pazzaene 10 PIT/L.




4.6. CamocrosTenbHas paboTa 00yJaroIINXCs
Buapl camocTosTenbHON pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 5, Cemectp 6, Cemectp 7,
Bun camocrosiTensHO#M paboThI
qac qac qac yac
1 2 3 4 5)
W3ydeHue TeopeTHUecKoro MmaTepuania
nucuuruael (TO) 38 13 20 S
Kypcooe npoektuposanue (KII, KP) 10 10
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 12 6 5
ycneBaemoctu (TKY)
Homamuee 3aganue (/13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU o4 14 4
atrecrauuu (I1A)
Bcero: 84 40 21

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS

JUISL CAMOCTOSITEIbHON pabOoThI 00YYAIOMIMXCS IO TUCITUILINHE (MOIYIIIO)

Y4eOHO-MEeTOINYECKHE MaTepualbl JJIsl CAMOCTOSTENIbHOW paboThl 00yJaroImuXxcs yKa3aHbl B

IL.I1. pa3zaenoB 6-11.

6. HepequL MCYATHBIX 1 3JICKTPOHHBIX y‘IC6HLIX U3TaHUN

[lepedyeHpb neYaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPHUBEIEH B Ta0IuUIE 8.

Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUI

Iudp/
URL anpec

bubnuorpaduye
CKasl CCBhUIKA

KomuecTts

SK3EMILISIP

OnoIIMoTEK

ANIEKTPOHH

9K3EMILLAP

)
OB B

e
(xpome

bIX

OB)

https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=ir

bis&Itemid=108

Peosicum docmyna: onst asmopuzo6aHHbLX noav3osamernei.

Teopus
aBTOMATHYECKOT
0 YIpaBICHUS:
yueOHoe
noco6wue. Y. 1/
M. B. bypakos ;
C.-ITerep0. roc.
VH-T a9POKOCM.
PUOOPOCTPOEH
Usl. - DIEKTPOH.
TEKCTOBBIC JIaH.
- CIIo. : U3n-Bo
I'YAII, 2013. -




254 c. - Cucrem.
TpeOOBaHUS:
ACROBAT
READER 5.X. -
b y. - Texcm :
971eKIMPOHHULLL.

https://urait.ru/bcode/584592

Peorcum docmyna: ons aemopu306aHHblX noav3oeameinei.

Kum, JI. I1.
Teopus
aBTOMAaTHUYECKOT
0 YIIpaBJICHUSI.
JIunelinbie
CHUCTEMBHI :
Y4eOHHK U
MPAKTUKYM IS
By30B / JI. I1.
Kum. 3-e usg.,
UCIIp. U JIOI.
Mockaa :
N3narenpcTBO
FOpaiir, 2026.
311 c. (Beicmee
obOpasoBaHue).
ISBN 978-5-
534-00799-2.
Texer :
AIIEKTPOHHBIH //
OobpazoBarenbHa
1 matopma
FOpaiir [caiiT].

https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=ir
bis&Itemid=108
Peoicum oocmyna: ons aemopuzosanHvix noiv3oeameneti.

Teopus
aBTOMATHUYECKOT
0 yIpaBIJICHUS :
yuebHoe
nocobue. Y. 2/
M. B. bypakos ;
C.-Ilerepb. roc.
VH-T a9POKOCM.
pUOOPOCTPOEH
usl. - DIEKTPOH.
TEKCTOBBIC JaH.
- CII6. : U3n-Bo
I'VAIL 2015. -
143 c. Cucrem.
TpeOoBaHUS:
ACROBAT
READER 5.X.
b.y. - Texcm :
9JIeKMPOHHBLU

https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=ir
bis&ltemid=108
Pesicum oocmyna: ons aemopuzosanHvix noiv3oeameneti.

Teopus
aBTOMAaTHYECKOT
0 YIpaBJICHUSI.
Henuneiineie




CUCTEMBI :
yuebHoe
nocobue. Y.3 /
M. B. bypaxkos ;
C.-ITerepb. roc.
VH-T a9POKOCM.
MPUOOPOCTPOEH
us. CIIO. : U3n-
Bo ['VAII, 2018.
178 c. Cucrem.
TpeOOBaHUS:
ACROBAT
READER 5.X.
b. y. - Texcm :
9JIeKMPOHHBLU

Kum, 1. I1.
Teopus
aBTOMATHUYECKOT
0 yIpaBleHUS.
MHoromepHsbie,
HEIUHEHHEIE,
ONITHUMAJILHBIC U
a/IalTUBHbBIE
CHUCTEMHI :
yu4eOHUK U
https://urait.ru/bcode/584631 NPAKTHKYM IS
Pesixcum oocmyna: ona aemopuzosanHuvlx nonvzoeamerel. By30B / JI. I1.
Kum. 3-e u3g,.,
UCIIp. U JIOT.
Mocksa :
HN3narenscTBO
FOpaiir, 2026.
441 c. Teker :
ANIEKTPOHHBIH //
ObpazoBarenbHa
s atdopma
FOpaiir [caiiT].

7. TlepedyeHb AIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
UH(OPMaLIMOHHO-TEIIEKOMMYHUKAITUOHHON ceTu «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOOMMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»
URL anpec HaumenoBanue

Marepuanbl Uil BBINOJIHEHHS J1a0OpPATOPHBIX, MPAKTUYECKUX U
KYpCOBBIX paboT, BapWaHThl IS MX BBIMOJHECHHUS, a TaKKe
https://pro.guap.ru/ AIIEKTPOHHBIN JICKIIMOHHBIN MaTepuan MO AUCHUIUIHHE Pa3MEelaloTCs
BHyTpu OUOC TI'VAIl «MHTerpupoBaHHass  cpena OOy4deHHs» B
TEUeHHE YIeOHOro ceMecTpa

https://Ims.guap.ru TectupoBaHus JUIs MPOBEACHUS KOHTPOJIBHBIX PabOT, a TaKkKe IS



https://pro.guap.ru/

NPOBEJCHUS IPOMEXKYTOYHOH aTTeCTallMM pPa3MEmaloTCs B CHCTEME
quctanionHoro ooy4yenus 'Y AIT B redenne yueOHOTO cemecTpa

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOTO 0OECHEUeHUs, HCIOJIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTrO Mpoliecca MO AUCLUIIUHE.
[lepedyeHp UCIONB3yEeMOTr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne /1 HaumenoBanue

DnexktpoHHas MH(poOpManMoHHO-oOpa3oBarenbHas cpena ['YAIl «MHTerpupoBaHHas
cpena ooyuenus» (https://pro.guap.ru/) pazpadborana corpyaaukamu ['Y AIl (BBeaeHa B
skcruryaTaruio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHs Moayiei u
uX (QyHKIIMOHAILHOE Ha3HAYCHHE U3JI0XKEHBI 10 cchike https://guap.ru/it/system/iso

OdunmaneHpiii  caiit  oOpazoBarenbHOW opranm3auu B cetn  «MHTepHET»
2 (https://guap.ru/), paspaboran corpymHukamu ['YAII (BBemeH B 9SKCIUIyaTallHio
ITpukazom I'VAIT ot 23.03.2023 Ne 05-145/23)

MathWorks MATLAB (morosop I'VAII, undopmaliys o JUICH3UN MPEACTABICHA 10
cepuike https://guap.ru/it/system/iso/po)

4 LibreOffice 5 (JIuuensus LGPLV3)

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUITITHHE

[lepeyeHp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.
Tabmuna 11 — Ilepeuers nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

OopasoBarenbHas 1iathopma «FOpaiit» (https://urait.ru/), moctynm depe3 JIMYHBIH

1

kaOunet unrtatens o6ubnunorexku ['YAIL a taxxke no IP -agpecam I'YAII

OnektpoHHbd Katanmor OmbOnmoreku ['YAIT ¢ moctymom k 0a3e MONHOTEKCTOBBIX
2 uznanmii (https:/lib.guap.ru), noctyn vepe3 JUYHBIA KaOMHET 4nTaTeNs OUOIMOTEKH

I'VAII

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, pecTaBieH B Tabauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH)
MynsTuMeuiiHAS JCKITMOHHAS ayJUTOPUS:

CHeHI/IaHI/ISI/IpOBaHHaH MC6GHB; TCXHUYCCKUC cpeacTBa
OGy‘ICHH}I, CJIy’Kalue JJI MNpEaACTaBJICHUA y‘-IC6HOI>i

1 nHpopManun 00JbIII0M ayJIATOPHH; Habop
JI€MOHCTPALIMOHHOTO 000PYI0BaHMS.
ObecneueH JOCTYTI B AJIEKTPOHHYIO
nHpopMalMOHHO-00pa3oBarenbHyo cpeny ['VAIL mo Touke
noctyna Wi-Fi.
2 JIaGoparopusi KOMIIBIOTEPHOTO MO/IETMPOBAHUS: 21-12, 21-13 (yn.

— CHenuaJn3upoBaHHas MeOEIb; bosnbmiast Mopckas,



https://guap.ru/it/system/iso/po
https://urait.ru/
https://lib.guap.ru/

— TEXHHYECKHE CpeACTBa  OOYy4YeHHSs,  CIOyXalue I .67, mat. A)
IIPEICTaBICHUS y4ueOHOM uHpOpMaLnY; [IaHENb
HMHTEPaKTUBHAS/TEJIEBU30D;

JIaboparopHoe obGopynoBanue: [IDBM — «Mecto pabouee
aBTOMAaTU3UPOBaHHOE» — 13 mIT.

Obecneuen JIOCTYII B AJIEKTPOHHYIO
nHpopManmoHHo-o0pa3oBaTenbHyr0  cpeny [ YAIlI 1o
JIOKAJIbHOW BBIYMCIIUTEILHON CETH.

Creunanu3upoBaHHas naboparopus «Teopus
3 | aBTOMaTHYECKOI0 yIpaBICHUSI»:
— cTeHJbl 1abopaTopHble — 4 MIT.

21-05 (yn. bonbimas
Mopckas, 1.67, mut. A)

[Tomenienne s caMoCTOsITENILHOU paboThl, VHTEpHET-KI1acc.
Crenmanu3upoBanHasi Me0eb, BO3MOKHOCTh MOJKIIOYCHUS K
cetu «MHTEpHET» M IOCTYI B AJIEKTPOHHYIO MH(popManuoHHo- | 12-16 (ymn. bonbimas
obpazoBarensuy0 cpeny opramm3amuu. 10 IIK, IIpuatep | Mopckas, 1.67, mut. A)
nazepusiii HPLJP4515n, Ilpuntep HP LaserJetEnterprise 600
M602dn.

[Tomemienue A caMOCTOSTENbHOM paboThl OOydaromuxcs -
Uuranpaeid 3as OumOmmoreku ['YAIL: cnernumanusupoBaHHas
Me0elb; epCOHANbHbIE KOMITbIOTEpPHI — 10 miT.,

obecriedeH  JOCTYn B DJEKTpOHHYIO wuH(popmamumonHo- | 22-19 (yn. bonbmas
00pa3oBaTeNbHYIO cpeny I'VAII o nokanbHO# | Mopckast, 1.67, muT. A)
BBIYHUCIUTEILHON ceTd W Touke goctyna WiFi, a takke k
AJICKTPOHHO-OMOJIIMOTEYHBIM cHUCTeMaM, pedepaTtuBHOM 0aze
JaHHBIX Scopus; konupoBaibHbIi anmnapar Kyocera KM2035.

10. OueHo4HBIE CPeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI TPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJS MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bua npomexyTo4HON arTecTannu [lepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH TecTsl.
JuddepernurpoBanHbIil 3a4€T Tectsl.
DKcnepTHas OLleHKa Ha OCHOBE TPEeOOBaHUH K
Beinonnenue KkypcoBoii paboTsl COJIEpKaHUI0 KypCOBOI paboTHI O
JUCIUILINHE.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas nmpuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or1eHKa KOMITETEHITUH

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHLIMA
5-0ayupHas mIKana P P (opmpo

OO6yuaromuiicst:

— TIIyOOKO M BCECTOPOHHE YCBOMJI IPOTPAMMHBIN MaTepHal,
«OTJIMYIHOY — YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaraer;
«BAUYTEHO» — ONHUpasiCh Ha 3HAHHSI OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,

TECHO CBA3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHUSA C HpﬁKTH‘—ICCKOﬁ
ACATCIIBHOCTHIO HAITPABJICHUSA




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUMA

— yMeJ0 0OOCHOBBIBACT M apTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;
— JIeJIaeT BBIBOIBI M 000OIIECHHUS;

— cBOOO/THO BIIaJICET CHCTEMO CeNNAIN3UPOBAHHBIX IOHSATHH.

— IIpaBUIbHO BhINOIHUI 0T 85% 10 100% TecTOBBIX 3a/laHUI.

(XOPOLIO»
(Ga4TCHO»

OOyyvarommiics:

— TBEP/IO YCBOMJI MPOTPAMMHBIA MaTepHall, TPaMOTHO U TIO CYIIECTBY
W3JIaraeT ero, ONMpasiCh Ha 3HAHWSI OCHOBHOMW JINTEPATYPHI;

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUSA C MPAKTHUYECKOW JESITEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAy4YHbIE ITOJI0KEHUS;

— JIeJIaeT BBIBOIBI M 000OIIECHHUS;

— BJIQJICET CUCTEMOH CIIeUAIN3UPOBAHHBIX MTOHATHH.

— 1paBUIIbHO BbINOJHMI OT 70% 110 84% TeCcTOBBIX 3aJaHUII.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— o0yyarouuiicss yCBOWJI TOJbKO OCHOBHOW IpPOrpaMMHBIN MaTepual,
[0 CYIIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPATYPHI;

— JIONYCKaeT HEeCYIIECTBEHHBIE OMOKA U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM MPUMEHEHUH 3HAHHMA
HaIpaBJICHUS,

— c1ab0 apryMeHTUPYET HayYHbIC MTOJIOKEHNS;

— 3aTpyAHsieTcs B (OPMYIMPOBAHUY BBIBOJIOB U 0000IIECHUT;

— YaCTHYHO BJIAJICET CUCTEMOMN CIICIMAIM3UPOBAHHBIX TIOHITHIA.

— MPaBWIbHO BBIMOJIHWI OT 51% 510 69% TECTOBBIX 3a/laHMiA.

HCYIOBJIICTBOPUTCIILHO»
«HEC 3a4YTCHO»

— Oo0y4aronuiicss He YCBOWI 3HAYUTEIHLHOW YaCcTH IMPOTPAMMHOIO
MaTepuana,

— JIOTYCKAeT  CYHNICCTBCHHbIC  OIMMUMOKM W HETOYHOCTH  TIPU
paccMOTpeHHH MTPOOJIeM B KOHKPETHOM HaIpaBJICHUHY;

— UCTIBITBIBACT TPYAHOCTH B MIPAKTHYECKOM IMPUMEHEHUH 3HAHHIA;,

— HE MOXKET apryMEHTHPOBATh HAYYIHBIC ITOJOXKCHUS;

— He popMyIHpYeT BHIBOJOB U O0OOIICHHIA.

— MPaBUIIBHO BBIMOIHUI MeHee 51% TecTOBbIX 3aJaHui.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTEpPHAIIBI.
Bomnpocsr (3agaun) ans sK3aMeHa mpecTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
No /it [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa A
WHIMKaTopa
He npenycmorpeno
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuie 16.
Tabmuma 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Kon
o /i [epeyens Bom B (3a1au) s 3aueta / qudd. 3auera
Ne 1/ epeuyeHb BOMPOCOB (3a1a4) amns 3adera / qudd. 3ade JHKaTOpa
He npenycmorpeno

[lepeuens TeM AJis BBIIOJIHEHUSI KYPCOBOTO IIPOEKTa/ KYpCOBOM pabOTHI MPEICTAaBICHBI B

Tabaure 17.

Tabnuna 17 — Ilepeyens TeM Uil BHITOJHEHUS! KYPCOBOTO MPOEKTa / KypCOBOM pabOThI

Nen/m | IlpumepHBIii nepedeHb TeM AJIsl BBITOJHEHHs KYpPCOBOTO IPOEKTa/ KypCOBOM pabOTHI

1

AHamM3 W CHHTE3 CHCTEMbl aBTOMATHYECKOI'O YaOpaBJICHUA OJId 3aJaHHOr'o I10
WHJIWBUIYAJIbHOMY BApUAHTY TUHAMHWYCCKOI'O 00BeKTa




Bormpocst

MpeACTaBICHBI B Tabmwmie 18.
Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Uil TPOBENCHUS NPOMEXKYTOYHOM aTTeCTallid B BHJE TECTUPOBAHMS

Ne
n/a

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHIUKAaTOpa

1 Tum) 3aganne KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJHOTO BEPHOTO
OTBETa U3 YEThIPEX MPEUIOKEHHBIX U 000CHOBaHHEM BHIOOpA.
Wuctpykuus: IlpounrtaiiTe TEKCT, BBIOCPUTE MPABWIBHBIA OTBET U
3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETA.

VYkaxure, B KAKOM CITydae CUCTEMa UMEET CKIIOHHOCTh K KOJICOaHHsIM.
1. Cucrema HeycTOHYHMBa.

2. XapaKkTepUCTUIECKOE YPABHEHNE COJEPIKUT TOJIbKO MHUMbIE KOPHHU.
3.  XapakTepuCTUYECKOE  YpABHEHUE  COJEPKHUT  KOMIUIEKCHO-
COIIPSIKEHHbIE KOPHHU.

4. XapakTepucTUYeCKOe YpaBHEHHE COJAEPKUT TOJIbKO BEUIECTBEHHBIE
KOPHHU.

Otser: 3.

OIIK-1.V.1

2 Tun) 3agaHue KOMOMHHPOBAHHOTO THMA C BBIOOPOM HECKOJBKHUX
BapUaHTOB OTBETA U3 NPEIJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHEM
BBIOOpA.

Wnctpykuus: IlpounTtaiiTe TEKCT, BBIOEPUTE INpaBUIbHbIE BapHaHThI
OTBETa U 3allUIINTE apTyMEHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
BeiOepure BapuaHTBl pPACHOOKEHHsSI MOJIOCOB Ha KOMIUICKCHON
IJIOCKOCTH, COOTBETCTBYIOUINE YCTOWYMBOMY COCTOSTHUIO CUCTEMBI.

1. 3.
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OrTserT: 3,4.

OIIK-1.V.1

3 tun) 3agaHue 3aKpbITOrO TUIA HA YCTAHOBJIEHUE COOTBETCTBUS.
WNucrpyknumsa: Ilpounrtaiite TEKCT M yCTaHOBUTE cooTBeTCTBHE. K
KOKIOW  TO3WIMH, JaHHOH B  JIEBOM  CTONOIE, Tmoadepute
COOTBETCTBYIOILYIO TTO3UIIMIO B IIPABOM CTOJIOLE.

CooTHecuTe MMsI MAaTPUIIBl U €€ ONMCAHKUE B TPOCTPAHCTBE COCTOSHUM.

Nmsa Onpenenenue

MaTpPHIIbI
A) A 1.
b) B 2.

Marpuiia Ko3pPHUIHEHTOB 00HEKTA
Marpwuria BIUSIHAS BXOJa
HEMOCPEACTBEHHO Ha BBIXOJ CUCTEMBI

B) C 3. Martpwuia Bxoa
I B 4, Martpuisl BeIXoaa
3anumuTe BEIOpaHHbBIE HUQPHI O] COOTBETCTBYIOUTMMH OyKBaMu

OIIK-1.B.1




OTBeT:

A b B r

1. 3. 4, 2.
4 THIT) 3amaHue 3aKPBITOTO TAIIA  HA  YCTAHOBJICHUE
IIOCJICIOBATEIILHOCTH.
HNuctpyknus: [IpoynTaiiTe TEKCT U yCTAHOBHUTE IOCIIEIOBATEIBLHOCTD.
3anummMTe COOTBETCTBYIOLIYIO TIOCIEIOBATEILHOCTh OyKB ClieBa
HaIpaso.
Bri6epute MPaBUIIbHYIO MOCJIEI0BATENBLHOCTD MOJTy4YEeHUs

KaHOHHYECKOU (POPMBI YIIPABIISIEMOCTH.
A) CocraBinsercst XapaKTepUCTUYECKOE YPABHEHHE CUCTEMBI.
b) OuenuBaercs ynpaBiisieMOCTh CHCTEMBI.

B) Beruncnstorest matpunst A, B, C uckomoii hopmsr. OIK-1.B.1
I') Beruucasercs marpuna P.

J1) 13 k03¢ puiimeHToB XapakTepruCTUIECKOTO YPaBHEHUS

cocTaBJisieTcst MaTpuua T.

Buecute B Tabnuily COOTBETCTBYIOUIYIO MOCIEIOBATEIBHOCTh OYKB

‘cneBa HanpaB(‘). ‘ ‘ ‘ ‘

Ortser:

| B [ A [ mn [ D T B |

5 Tun) 3agaHue OTKPBITOrO TUIIA C Pa3BEPHYTHIM OTBETOM.

WNucrpykuumsa:  IIpounTtaiite TEKCT W 3alMIIUTE  Pa3BEPHYTHIN
00OCHOBAHHBIN OTBET.

Onumure MaTeMaTHYECKYI0 OCHOBY amrnapaTa nepeqaTouHblX (QyHKIMMA

—  ONpejelieHHue, MaTeMaTHUYeCKWH  ammapar, OrpaHH4YeHHE B

NPUMEHEHUH B KauecTBE MaTeMaTUYeCKOTO OIUCaHus OOBEKTOB

YIPABIICHHUS. OIIK-1.B.1
Otser: Ilepenartounori ¢ynkmueir (I[ID) cucrembl Ha3bIBaeTCS

OTHOIIEHHE NpeoOpa3oBaHus 1o Jlamimacy BBIXOAHOM MEpeMEHHON K
npeoOpa3oBanuio no Jlamnacy BXOJAHOW MEpEMEHHOW MNpU HYJEBBIX

HAYaJIbHBIX yCIOBHSIX.

OcHoBbIBaeTcsl Ha MU pepeHuaNbHBIX YPaBHEHUSIX CUCTEMBI C OHUM

BXOJIOM M C OJTHUM BBIXOJIOM.

1 tun) 3aganne KOMOWHUPOBAHHOTO THUIIA C BHIOOPOM OJJHOTO BEPHOTO

OTBETA U3 YEThIpeX MPeUI0KEHHBIX U 000CHOBAHUEM BBIOODA.

Wucrpykuusa: Ilpounrtaiite TekcT, BbIOEpUTE MpaBUWIbHBI OTBET U OIK-2.B.1

3aIUIINATE APTYMEHTBI, 000CHOBBIBAIOIINE BBIOOP OTBETA.
Ompenenute TOKa3aTeal KadecTBa MEPEXOTHOIO MpoIecca CHUCTEMBI
IpH Tojjaue BXOAHOTOo BozzeiicTeus g(t)=1(t)
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1. Bpems nepexoHoro npouecca ton=5,6 ¢
nepeperynupoBanue 6=35%
yCTaHOBUBIIASICS OIINOKA €yer=0

2. BpeMs nepexoiHoro npouecca tnn=>5,6 ¢
nepeperyiaupoBanue 6=12%
yCTaHOBUBIIasICS omnoka eye=0,35

3. Bpems mepexoaHoro mporecca tnm=2,5 ¢
nepeperynupoBanue 6=12%
YCTaHOBMBIIASICS OIINOKA €ycr=0,35

4. BpeMs nepexoiHoro npouecca tnn=>5,6 ¢
nepeperyiaupoanue 6=12%
yCTaHOBUBIIASCS OUINOKA €ycr=0

5. cucreMa HeyCTOMYHBa

6. Bpems nepexoHoro nporecca tnn=2,5 ¢
nepeperyiaupoanue 6=35%
yCTaHOBUBIIASCS OMINOKA €ycr=0

7. BpeMs nepexoiHoro mpoiecca tnn=2,5 ¢
nepeperyiaupoanue 6=12%
YCTaHOBHBIIASICS OMIMOKA eycr=0

Ortser: 6.

2 tum) 3agaHue KOMOWMHUPOBAHHOTO THIIA C BBIOOPOM HECKOJIBKUX
BapUaHTOB OTBETA U3 MPEIJIOKEHHBIX U Pa3BEPHYTHIM 00OCHOBaHHEM
BbIOODA.

Wuctpykuus: IlpounTtaiiTe TeKCT, BHIOEpUTE MPaBWIBHBIE BapHaHTHI
OTBETa U 3aIllUIINTE apTyMEHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
VYKakuTe, KaKue ornepaTopbl OTHOCSTCS K JINHEHHBIM.

1. aTerpupoBanus

2. MuddepenunpoBanus

3. Bo3BeneHus B cTeneHb

4. JlorapudmupoBaHust

Otser: 1,2.

OIIK-2.B.1

3 Tun) 3aaHue 3aKpBITOrO THIIA HA YCTAHOBJICHHE COOTBETCTBUSI.

WNucrpyknumsa: IlpounTtaiiTe TEKCT M yCTaHOBUTE coOTBETCTBHE. K

KOKIOW  TO3WIMH, JaHHOH B  JIEBOM  CTONOIE, Tmoadepute

COOTBETCTBYIOILYIO TTO3UIIMIO B IPAaBOM CTOJIOLE.

CooTHecuTe HAMMEHOBAaHUE 0COOOM TOUKH U €€ ONpeIeIeHuE.

Oco0as Touka Omnpenenenue

A) CeNIIo 1. | Touka, KOTOPYIO OKPYKAIOT 3aMKHYTbIE

(hazoBble TpaeKkTOpuH (TMpeaeIbHbIE
LMKJTBI)

OIIK-2.B.1




b) y3en 2. Ocobast Touka, COOTBETCTBYIOIIAS
HEYCTOMYMBOMY COCTOSIHUIO PAaBHOBECHS
Oco0ast Touka, yepe3 KOTOPYIO MPOXOIST
(da3zoBbIC TPACKTOPUH
Ocobast Touka, KoTopast sIBJISIETCSI

ACHMITTOTUYECKOH [T (ha30BBIX

B) doxyc 3.
(cupanp)
I HEHTP 4,

TPACKTOPHil

3anummure BeIOpaHHbIE M (PBI O] COOTBETCTBYIOINIMMHU OYKBaMU:

A b B )
Ortser:

A b B )

2. 3. 4. 1.
4  Tum)  3amaHue  3aKpHITOr0O  THUNA  HA  YCTaHOBJIEHUE
MOCJIeIOBATEIBHOCTH.
Wnctpykuus: IlpounTaiite TEKCT M YCTaHOBHUTE IOCIEIOBATEIBHOCTb.
3anumuTe COOTBETCTBYIOIIYIO IIOCIENOBAaTEIBHOCTE OyKB ClieBa
Harnpaso.

VYKaKuTe BEpHYIO MOCIIEI0BATEIbHOCTh IOCTPOEHUSI ACUMIITOTUYECKOMN
JIAYX cucremsl ynpaBiieHHUs.
A) Boruucnienue npu yacrore =1 opaunatst 201gK

9 b) Paznoxenue [1® cucteMbl Ha TUTIOBBIC 3BEHBS. OlIK-2.B.1
B) usmenenue nakiona JIAUX L(®) Ha conpsraroiiux 4acToTax i
I') Onpenenenue conpsAraromux 4acToT
Buecute B Tabnuily COOTBETCTBYIOUIYIO MOCIEIOBATEIHLHOCTh OYKB
cneBa‘HanpaBo. ‘ ‘
| |

Ortger:

» [ D [ A | B |
5 tun) 3agaHue OTKPBITOrO TUIA C PA3BEPHYTHIM OTBETOM.
WNucrpykuusa:  IIpounTtailte TEKCT W 3alMIIWTE  Pa3sBEPHYTHIN
000OCHOBaHHBII OTBET.
Onummre KOMOMHHMPOBAaHHBIM NPUHIMI YOpaBiIeHUs — 001acTh
MIPUMEHEHHUS], TPUMEP IPUMEHEHUSI.
Otger: [IpyHINIT KOMOMHUPOBAHHOTO YIPABIEHHS MCIOJIB3YETCS B TEX
cllydasx, KOIJla Ha CHCTeMY JEeHCTBYeT MHOIO  pa3jIU4HbIX
BO3MYUICHUH, OAMH (MM HECKOJIBKO) M3 KOTOPBIX OKa3bIBaeT
HauOoJbIIee BIMSHUE HA padOTy CUCTEMBI YIIPABICHUS U MOXKET ObITh
u3MepeH. B mogoOHBIX  ciiyyasiX  BIMSHUE  PEBATMPYIOLIETO
BO3MYILEHUS  MOXKHO  HEHTpalu30BaTh, HUCIHOJB3YS  NPUHIUI

10 | xoMmeHcanuu, a BIUSHHE OCTAJbHBIX BO3MYLIEHMH HelTpanmuzoBath, | OIIK-2.B.1

MCIOJIb3YS MPUHLIUIT OOPaTHOM CBSI3H.

VYnpasisionee ycTpoicTBO CUCTEMbl KOMOMHUPOBAHHOTO YIPAaBJICHUS
10 CPAaBHEHUIO C YIPABJISIIOIIUM YCTPOMCTBOM CHUCTEMBI YIIPABIECHHUS 110
OTKJIOHEHMIO BKJIIOYAET JOIOJHUTEIBHO UYBCTBUTEIBHBIM JIIEMEHT,
MpeHa3HauYeHHBIN 1J11 U3MEPEHUS BO3MYIIECHUS.

[Tpumep nmpuMeHEeHHs PUHIIUTIA KOMOWMHUPOBAHHOTO YIPABJICHUS:
Cucrema aBromaruueckoro ympasieHusi (CAY) perymupyer pabotry
BETPOBOM  ayekTpoyctaHoBku (BDY) wu  dorosnexkrpuueckoit
aeKTpoycTaHOBKH (DIYVY).

Ecnu BerpsiHast 271eKTpoCcTaHIMs BbIpabaThIBaeT JHEM Majio PHEPTHUH,
To0 CAY KOMIEHCHpPYET HEIOCTAaTOK SHEPrUH 3a CYET COJHEUHOM




ANEKTPOCTAHIIUU, U HA0OOPOT B HOUHOE BpEMSI.
Ecnu ke sHepruum OT 00euX CTaHUMH HE XBaTaeT MOTPEOUTENIO, TO
CAY noaxiiroyaeT HaKOMUTENb JJIEKTPOIHEPTHH.

11

1 Tum) 3aganne KOMOMHUPOBAHHOTO TUIA C BHIOOPOM OJHOTO BEPHOTO
OTBETA U3 YEThIpeX MPEUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
Wucrpykuus: Ilpounraiite TekcT, BbIOEpUTE IpaBWIbHBIL OTBET U
3aIUIINTE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA.

[TpuBenen rpaduk acumnroruueckoit JTAUX.

L(w). ob A

————— =20

0.1 1

+-20

yKa)KI/ITe, KaKas rnepeaarouHas (I)YHKI_II/ISI eu COOTBCTCTBYCT.

10s+1

LW(s)= (100s+1)(0.15+1)(0.01s +1)

s+1
(10s+1)(0.15+1)(0.01s +1)
10s+1
(s+1)(0.15+1)(0.015+1)
10s+1
(100s+1)(0.15+1)(0.01s +1)

2. W (s)=10-

3. W (s)=100-

4. W (s)=100-

OrtBer: 2.

OIIK-3.B.1
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2 Tun) 3agaHue KOMOMHMPOBAHHOTO THIA C BbIOOPOM HECKOJIBKHX
BAapHaHTOB OTBETA U3 NPEUIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBAaHUEM
BbIOOpA.

Wucrpykuus: IlpounrtaiiTe TekcT, BbIOEpUTE IMpaBHIbHBIE BapHaHThI
OTBETA U 3aIUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
VYKaxxkuTte, Kakue U3 IpeACcTaBICHHbIX MaTpull [ 'ypBHIIa COOTBETCTBYIOT
YCTOMYUBOW CUCTEME.

1.2 05
3 1
0 —0.2}

1. G=

2.G=
5 2

[—2 0.2
| -10 1}
-3 04
| 8 0.5}
3 0.2
-3 1.5}
OTBeTZ_4,5.

3.G=

4. G =

5.G=

OIIK-3.3.1
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3 TI/II'I) 3aI(aHI/IC 3aKPBITOT'O THUIIA HAa YCTAHOBJICHUC COOTBCTCTBU.

OIIK-3.B.1




HNuctpykiusa: IlpounTtailTe TEKCT W yCTaHOBUTE COOTBeTcTBHE. K

14

KOKIOW TO3WIHMH, MJAaHHOH B  JIEBOM  CTONOIE, Toadepute
COOTBETCTBYIOILYIO TIO3HUIIMIO B IPABOM CTOJIOIIE.
CooTHeCHTE TUIIBI YITPABICHUS U UX 0COOCHHOCTH.
HpuHian Ornpenenenue
yIIpaBICHUS
Bxutrouaer 3agatuuk
[MpuHIUn 9 X
YyBCTBHUTEJIHHBIN 3JIEMEHT,
A) HMPOTPAaMMHOTO 1. | ycwnutensHO-TIpeoOpa3oBaTEIbHOE
(pa30MKHYTOTrO0) .
yHpaBICHHS YCTPOHCTBO, HCIOTHUTENLHOE
yYCTPOMCTBO.
Taxoii crioco6 ynpasieHus, Ipu
KOTOPOM ONpPEIesIeTcs
[Tpunun OTKJIOHEHHE TEKYILEro 3HaUeHUs
b) yIpaBICHUS O 2. BBIXO/IHOUN MIEpEMEHHOM OT
BO3MYILIEHUIO TpeOyeMoro 3Ha4YEHHUs U Ha €ro
OocHOBe (opMuUpyercs
YIPABJISIIOLIEE BO3JICHCTBHE.
[Ipu TakOoM PHUHLIKIIE YIIPABICHUS
ITpuHumn YIPABJISIIOLIEE YCTPOMCTBO MOKHO
B) yIpaBICHUS O 3. MPEJICTaBUTh KaK YCTPOMCTBO,
OTKJIOHEHUIO COCTOsIIIIEE U3 ITpOrpaMMaTopa 1
HCIOJIHUTEJILHOTO YCTPONCTBRA.
Hcnons3yercs B Tex cirydasx,
KOTI'/Ia Ha CUCTEMY JIEHCTBYET
ITpuHumn MHOTI'O Pa3Ju4HbIX BO3MYLICHUH,
I') | xomOuHupoBanHOTO | 4. | OAMH (MJIM HECKOJBKO) U3 KOTOPBIX
yIpaBiIeHUs OKa3bIBaeT HauOoJIbIIIee BIUSHUE
Ha paboTy CUCTEMBI YIPaBICHUS U
MOXET OBITh U3MEPEH.
3anumure BhIOpaHHbIE IIM(PBI O] COOTBETCTBYIOIIMMHU OYKBaMU:
A b B I
Ortser:
A b B r
3. 1. 2. 4.
4  tun)  3agaHWe  3aKpHITOrO  TUMMA  HA  YCTaHOBJIEHUE
IIOCJIEJ0BATEIbHOCTH.
Nucrpykuusa: IIpounTailTe TEKCT M yCTAaHOBUTE IOCIEN0BATEIBHOCTD.
3anummMTe COOTBETCTBYIOIIYIO —IIOCIIEOBAaTENIbHOCTh OYyKB — ClieBa
HaIpaso.

VYKaxuTe BEPHYIO IMOCIENOBATENBbHOCTh NOCTpoeHUs JIOUX cucremsl
YIPaBJICHHUS.
A) IToctpoenue Ga3oBbIX XapaKTEPUCTUK TUTIOBBIX 3BEHHEB
b) Paznoxenue I1® cuctembl Ha TUIOBBIE 3BEHBS.
B) Cnoxxenue xapakTepUCTHK.
I') Onpenenenue conpsArarommx 4acToT.
Buecure B TaOmUIly COOTBETCTBYIOIIYIO TOCIEIOBATEIBHOCTh OYKB
cneBa‘HaHpaBo. ‘ ‘ ‘ ‘
Ortser:

. B [ D | A | B |

OIIK-3.B.1




5 tum) 3ajaHre OTKPHITOTO TUTIA C PA3BEPHYTHIM OTBETOM.
WNucrpykuusa:  IIpounTtailte TEKCT W 3alUIIUTE  Pa3sBEPHYTHIN
000CHOBaHHBII OTBET.

Onumure OpUHLUI IPUMEHEHUs METOJa MPOCTPAHCTBA COCTOSHUN —
orpezeneHue, 006JacTh MPUMEHEHUS.

OtBer: Meroag mNpPOCTpaHCTBA COCTOSIHUM (METOJ TMEPEMEHHBIX
COCTOSIHUSI) MPECTABIIAET COOOM YOS IOUEHHBIN cI0c00 HaXOXKICHUS
COCTOSIHUSI CUCTEMBI B ()YHKITHM BPEMEHH, UCIIOJIb3YIOMUN MaTPHYHBIHA
METOJl pelIeHUs CHCTeMbl Au(QepeHInaTbHbIX YpaBHEHUN IEPBOTO
MOpsIIKa, 3arMcaHHbIX B popme Ko (B HOpMalIbHOH Gopme).
[IpoctpancTBO COCTOSIHUI 00BIYHO Ha3bIBAOT (bhazoBbIM

15 . OIIK-3.B.1
IIPOCTPAHCTBOM JIMHAMUYECKOW CHUCTEMBI, a TPACKTOPHUIO JIBUYKEHUS
n300pakaroliel TOYKU B 3TOM IPOCTPAHCTBE — (ha30BOM TPACKTOPHEH.

B 1mpocrpaHcTBE COCTOSHHMM CO3HAETCST  MOACHIB JAMHAMUYECKON
CHCTEMBbl, BKJIIOYarollas Ha0Op IEepEeMEHHBbIX BXOJa, BbIXOJA U
COCTOSIHUSI,  CBSI3aHHBIX ~ MEXAy coOoi  muddepeHIraIbHbIMU
YPaBHEHUSIMHU IIEPBOTO MOPSAKA, KOTOPBIE 3alIUCHIBAIOTCS B MATPUYHON
¢dopme. B ornmume or ommcaHus B BHJIE NepeAaTOuyHON (DyHKIMH H
JIPYTUX METOAOB YAaCTOTHOW OOJIACTH, TPOCTPAHCTBO COCTOSIHUU
M03BOJISIET pabOTaTh HE TOJIBKO C JMHEHHBIMU CUCTEMaMH U HYJIEBBIMU
HayaJbHbIMHU ycJoBUsIMH. Kpome TOro, B NpoCTpaHCTBE COCTOSHUI
OTHOCHUTEIIbHO MpocTo paborats ¢ MIMO-cucremamu.

1 Tun) 3anaHne KOMOMHUPOBAHHOTO TUIA C BEIOOPOM OJTHOIO BEPHOTO
OTBETA M3 YEThIpeX MPEUI0KEHHBIX 1 000CHOBAHNEM BBHIOODA.
Wnctpykuus: Ilpounraiite TekcT, BbIOepUTE MNpPaBUIBHBI OTBET U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BBIOOP OTBETA.

Onenute BpeMs MEpEeXOJHOro Ipolecca, TIA€ 1 — CTENeHb
YCTOMYHUBOCTH CHCTEMBI.

16 | 1tx2n OIK-4.3.1
2. t=5n
3. t= 1

n
4.t~ 3

n
Ortger: 4.
2 Tun) 3agaHue KOMOMHMPOBAHHOTO THIA C BbIOOPOM HECKOJIBKHX
BApHaHTOB OTBETA U3 NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHUEM
BbIOOpA.
Wucrpykuus: IlpounrtaiiTe TekcT, BbIOEpUTE IMpaBUIIbHBIE BapUaHTHI
OTBETA U 3aIUIINTE aPTyMEHThI, 000CHOBBIBAIOIINE BBHIOOP OTBETOB.

17 | Ykaxurte, kakue CAY Ha3bIBatOTCS TUCKPETHBIMU. OIIK-4.3.1
1. coneprkaniast HETMHEHHBINA AIEMEHT
2. comeprkaiasi UMIYJIbCHBINA AIIEMEHT
3. CAY c 3kcTpeManbHON XapaKTepUCTUKON
4. coneprkaiasi IMCKPETHBIN JIEMEHT
Ortser: 2,4.

3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJIEHHE COOTBETCTBUS.
Wucrpykuus: Ilpounraiite TekcT M ycTaHoBHTE cooTBeTcTBHE. K
18 | kaxmoil TO3WIMH, JaHHOW B JIEBOM  CTOJIOIE, IMOJOEpHTe OIIK-4.3.1

COOTBCTCTBYIOLIYIO MTO3UIHUIO B IIPAaBOM CTOJ'I6I_IC.
CooTHecuTe MOHATHS U OIMPCACIICHN.




Tloustue Onpenenexnue

A) N3oxnuna 1. JIvnus, pazaensionias 001acTu

MPUTSDKEHUS aTTPAKTOPOB

b) Cenaparpuca 30Ha NPUTSIKEHUS aTTPAKTOPOB

B) | Bacceiin arrpaktopa | 3. JIMHUSA, TPEACTABIIAIONIAS
reOMETPHUIECKOE MECTO TOYEK, B
KOTOPBIX KacaTeJIbHbIE KO BCEM

MHTETPAJIbHBIM KPUBBIM HaKJIOHEHbI

MI0J1 OIHUM U TE€M XK€ YIJIOM K OCU
abcrucc.

I ATTpakTop 4, Touka nputsokeHus pa3oBbIX

TPACKTOPHUI CUCTEMBI

3anummre BeIOpaHHbIE M (PBI O] COOTBETCTBYIONIMMHU OYKBAMU:

N

A b B r
OTtBeT:

A b B r

3. 1. 2. 4,
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4  Tum)  3ajaHue  3aKpHITOr0O  TUMA  HA  YCTaHOBJIECHHE
IIOCJIEOBATEIbHOCTH.
Wucrpykuus: IIpounTaiite TEKCT U YCTAaHOBUTE IOCIEN0BATEIBHOCTD.
3anuuuTe COOTBETCTBYIOILYIO IIOCJIEIOBATENbHOCTh OYKB ClleBa
HaIpaso.
YcraHOBATE  MOCIHEAOBATENIBHOCTh  QJITOPUTMA  TapMOHUYECKOMN
JIMHEapU3aluy HEJTMHEWHOTO 3JIEMEHTA.
A) Haxoxnenue nepBoii rapMOHUKH TApMOHUYECKUX KOJICOAHMIA.
b) Haxoxnenue k03¢ (HpunueHToB rapMOHUYECKON JINHEapu3alum.
B) IlonyueHue BBIXOJHOTO CUTHajla MPU BXOJHOM T'apMOHHUYECKOM
BO3JIEHCTBUU
I') Ouenka ycnoBHii NPUMEHUMOCTH METOA.
Baecutre B Tabnuily COOTBETCTBYIOUIYIO MOCIEIOBATEIbHOCTh OYKB
cneBa‘HanpaBo. ‘ | ‘ ‘
Ortser:

. [ B [ A | B ]

OIIK-4.3.1
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5 tun) 3agaHue OTKPBITOrO TUIA C PA3BEPHYTHIM OTBETOM.
WNucrpykuusa:  IIpouyurailTe TEKCT W 3alMIIATE  Pa3BEPHYTBIN
00OCHOBAHHBIN OTBET.

Onuimre KpUTepUuu KadecTBa, OnuchiBarole 3(ppekTuBHOCT paboThI
CUCTEMBI yIIPaBJICHHUS.

Ortsert: K xapakreprcTukaM MepexoaHOr0 IpoLecca OTHOCATCS:

— BpeMs HapactaHus th, T.e. Bpems, 3a Kortopoe mepemenHas Y(t)
BO3pacTaeT A0 yCTAaHOBUBLIETOCS 3HAUECHHUS;

— BpeMs peryiupoBaHus tp (BpeMs OT Hadajia MMEpPEeXOAHOro IMpoliecca
1o MoMeHTa, koraa Y(t) He mokumaer uHTEpBAN Yyer(t)£A, e 0OBIYHO
npuHumaercsa A=1+5%.

IlepeperynupoBanuem  (puc. 17) Ha3blBaeTcs  MaKCHMaJbHOE
OTKJIOHEHHE Yyax IEPEXOIHON QYHKIIMH OT YCTAaHOBUBIIETOCS 3HAUECHUS
Yyer, BBIPAXXEHHOE B IIPOLIEHTAX IO OTHOLIEHUIO K Yycr.

ycraHoBuBIIasics (cratuyeckas) omuoka (puc.18) eyer=Yyer(H)—1(1).

OIIK-4.3.1
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1 tun) 3amanne KOMOMHUPOBAHHOTO THUIIA C BHIOOPOM OJIHOTO BEPHOTO
OTBETA M3 YETHIPEX MPEIOKEHHBIX 1 000CHOBAHMEM BBIOODA.

OIIK-9.3.1




WNuctpykmus: IlpounTtaiiTe TEKCT, BBIOEPUTE MPABWIBHBIA OTBET W
3aMUIIUTE APTYMEHTBI, 000CHOBBIBAIOIIHNE BEIOOP OTBETA.

VYkaxute, kKakoi 3pPexT MOKeT BOSHUKATh B HEIMHEWHBIX CHCTEMax C
[N /I-perynsatopom.

1. DddexT cyxoro TpeHwus.

2. D deKT HHTETPATLHOTO HACKHIIICHUS.

3. DddeKT BA3ZKOTrO TPEHHS.

4. Dddexr modTa.

Otser: 2.

2 Tun) 3amaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM HECKOJBKHX
BapUaHTOB OTBETA U3 MNPEIJIOKEHHBIX U Pa3BEPHYTHIM 0OOCHOBAHUEM
BbIOOpA.

Wnctpykuus: IlpountaiiTe TEKCT, BBIOEPUTE INpaBUIbHbIE BapHAHTHI
OTBETA U 3aIUIINTE aPTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

22 | YkaxuTe crocoObl HaXOXKICHUS MAaTPUYHOM SKCIIOHCHTHI. OIIK-9.3.1
1. HenocpeacTBeHHOE BBIYMCIIEHUE CYMMBI pSJa.
2. Ucnonb3oBanue npeobpazosanus Jlamnaca.
3. Bo3BesieHue 3KCIOHEHTHI B CTENEHb KaXKJI0T0 3JIEMEHTA MaTpULbl A.
4. Ncnionb3oBanue npeobpazoanus Oypse.
Ortser: 1,2.
3 Tun) 3aaHue 3aKpbITOrO TUIIA HA YCTAHOBJIEHHE COOTBETCTBUS.
WNucrpykuumsa: Ilpounrtaiite TEKCT M yCTaHOBUTE cooTBeTCTBHE. K
KaX/J10ll 1No3uLMM, JaHHOW B  JIeBOM  cTojbue, mnoxdepure
COOTBETCTBYIOIIYIO MO3HUIIMIO B TPABOM CTOJIOLIE.
CooTHecuTe TUIIBI KOPHEH M TUIBI 0COOBIX TOUEK
Tun xopHe Tun ocoObIX TOUEK
A) Yucro MHUMBIE 1. Y cTOWYUBBIN y3en
b) KOMIUIEKCHO- 2. VYceroitunBslil pokyc
COIIPSIKEHHBIE C
OTPHULATEITBHOU
93 BELIECTBEHHOU OITK-9.Y 1
YacThIO
B) BemectBennbie 3. Cenno
OTpHUIIATENIbHBIE
I JleicTBUTENBHBIE 4. Hentp
pa3HbIX 3HAKOB
3anuuunTe BeIOpaHHbBIE MQPHI O] COOTBETCTBYIONIMMH OYKBaMU:
A b B r
Ortser:
A b B r
4. 2 1. 3.
4 tun)  3agaHue  3aKpHITOrO  THUNNA  HA  YCTAHOBJICHUE
MOCJIEI0BATEIHHOCTH.
Wuctpykuus: [IpounTaiite TEKCT M YCTAaHOBUTE IOCIEN0BATENBHOCTD.
3anumuTe COOTBETCTBYIOIIYIO IOCJIEN0OBaTeIbHOCTL OYyKB  cieBa
24 | JAmPaBo. OTIK-9.V.1

VYcTaHOBHTE MOCIEI0BATENBHOCTD UCIIOIB30BAHUS CUTHAJIIBHOTO rpada
IIpU NoJy4YeHuu Gopmyisl MelicoHa.

A) Haxoxnenue myTteil.

b) Haxoxnenue onpeaenuTesns CHIHaJIBLHOTO rpada.

B) HaxoxeHne KOHTYpoOB.




I') Haxoxxnenne TOnmOJTHUTEbHBIX MHOKUTEIIEH Ty TeH.
Baecutre B Tabnuily COOTBETCTBYIOUIYIO MOCIEIOBATEIbHOCTh OYKB
CJIeBa HAMPAaBO.
OTtBeT:
.~ | B [ D | B ]
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5 Tun) 3agaHue OTKPBITOrO TUIIA C Pa3BEPHYTHIM OTBETOM.
WNucrpykuusa:  IIpounTtailte TEKCT W 3alMIIUTE  Pa3sBEPHYTHIN
00OCHOBAHHBIN OTBET.

Onuimure NpUYUHBL U CTIOCOOBI MATEMAaTUYECKOTO MOJEIMPOBAHUS TIPU
IIPOEKTUPOBAHUH CUCTEM aBTOMATUYECKOIO YIIPABICHUS.

Oter:  IlpuumHBl ~ MaTeMAaTUYECKOTO  MOJEIHMPOBAHUS  IPHU
IIPOEKTUPOBAHUH CUCTEM aBTOMAaTUYECKOIO YIIPaBICHUS:

HeB03MOXHOCTB MIJIM OMACHOCTh AKCIIEPUMEHTOB Ha PEabHOM OOBEKTE
— MHOTHE OOBEKTHI (SIEPHBIC PEaKTOPHl, XUMHUYECKHE PEaAKTOPHI,
JeTaTeNbHbIe ammaparbl) JOPOTH, OMAcHbl WJIM HE JOIMYyCKaloT
BMEUIATEJIbCTBA B PEAJBHOM pexume. MoJeaupoBaHUE IMO3BOJSET
0€30MacHO U JENIeBO UCCIIE0BATh TOBEICHNUE CUCTEMBI.

CoxkpallieHne BpEMEHH M CTOMMOCTU pa3padOTKM — MaTeMaTudecKas
MOJIeTIb TIO3BOJISIET OBICTPO Tepeduparh MapaMeTpbl PEryIsTOpPOB,
CTPYKTYphl YIpPaBJI€HUS, aHAJIM3UPOBATh YCTOMYMBOCTb 0€3 CO3AaHMs
(bU3MYECKUX MPOTOTHUIIOB.

AHan3 yCTOMYMBOCTH M KQYECTBA YIPABJIEHHUS — C MIOMOILBIO MOJIEIIEH
MOXHO TPOBEPUTH 3amachl YCTOMYMBOCTH, BpEMs pEryJMpOBaHUS,
IepeperyaupoBaHUe, YyBCTBUTEIbHOCTb K BOSMYIICHUSIM.
OntuMuzanus nNapamMeTpoB — MOJEIM  IO3BOJIAIOT MPUMEHSTh
YHCJIEHHBIE METO/Ibl ONITUMHU3ALUU (TPaluEHTHBIE, IBOJIOLMOHHBIE) JIJIS
HaCTPOUMKHU PEryJISTOPOB.

OOyuenue U BepupUKaLUs — MOJEIN HMCIOJIb3YIOTCS AJIs MOATOTOBKU
NIEPCOHAJIA U IPOBEPKHU AJITOPUTMOB YIPABIIEHUS TEPE]] BHEIPEHUEM.
Crioco0bl MaTeMaTHYECKOT0 MOIETUPOBAHUS:

AHaIMTHYECKOE MOJICIMPOBAaHUE — COCTaBlIeHHE AU(QepeHInaIbHbIX
ypaBHEHUH O00bekTa Ha OCHOBe (u3nueckux 3akoHoB (HbroToHa,
Kupxrocga, coxpanenus Maccsl, 3Heprun). [lomyyarorcs Moienu B Bujie
nepenaToyHblXx  (QYHKIUH, MpocTpaHcTBa cocTosHud. Ilpumep:
ypaBHEHHE TEIJIOBOTO OajiaHca Ui peakTopa.

DKcnepuMeHTalIbHOE  (MIEHTU(UKAIIMOHHOE) MOJAEIUPOBAaHUE — T10
SKCIEPUMEHTAIbHBIM ~ «BXOJ-BBIXOJ» JAHHBIM TIOJY4alOT MOJENb
«uépHOro  sAmuka»  (cratuctuueckue  metonbl, ARX-monenw,
HeiiponHble cetn). Mcnonp3yercs, koraa (usnka oObeKTa CI0KHA WU
HEU3BECTHA.

CrtpykrypHoe wmopaenupoBanue — B cpenax MATLAB/Simulink,
Scilab/Xcos, Amesim, e MOaeNb COOMPAETCS W3 THUIIOBBIX 3BEHBHEB
(MHTErpaTophl, YCUIUTEIH, HETMHEHHOCTH). Y JO0HO A HETMHEHHBIX
Y MHOTOKOHTYPHBIX CUCTEM.

NMuTanmoHHoe (KOMIIBIOTEPHOE) MOJEIMPOBAHME — UHCJIEHHOE
pelieHre ypaBHeHUN Bo BpemeHU (MeTonsl Pynre-Kyrrel, Diinepa) c
y4€TOM CIIy4alHbIX BO3MYILECHUH, 3ala3JblBaHUM, JIHCKPETU3ALUU.
[To3BossieT uccnenoBaTh NepexoaHbIe IPOIECCHI.
OOBEKTHO-OPUEHTUPOBAHHOE MOJICIIMPOBAHUE — C TIOMOIIBIO S3BIKOB
Modelica, Simscape, TI€ MOJIETb KOMIOHYETCS U3 (DU3UIECKUX

OIIK-9.V.1




JIOMEHOB  (PNEKTPUYECKHX, MEXAHWYECKUX, THUAPABIUYECKHX) C
ABTOMATUYECKUM (OPMUPOBAHHUEM ypaBHEHUH.

[Tpumep: IIpu nmpoekTUpOBaHUM CUCTEMBI CTAOUIM3AIN TEMIIEPATYpPhI
B pEakTope CHayaja COCTABISIOT  AHAJUTHYECKYID  MOJAEIH
(muddepennmanpHOe ypaBHEHUE TEIUIOBOTO OajiaHca), 3aTeM MPOBOJST
MapaMeTpUIECKyI0 UICHTU(UKAIMIO TI0 SKCTICPUMEHTAIBHBIM JaHHBIM,
nocine uero HactpamBaroT [IW/[-perynstop B Simulink, mposepss
YCTOWYMBOCTh IO Kpureputo HalikBucra Ha Mozaenu. Tosbko mocie
YCHENIHOT0 MOJICIMPOBAHUS MPUCTYNAIOT K peaju3aluy Ha pealbHOM
KOHTPOJLIEPE.

Cucrema oLleHUBaHMSI TECTOBBIX 3a/laHUM:

1 Tum) 3aganue KOMOMHHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa M3
YeTblpeX MPEAJOKEHHBIX M OOOCHOBAaHHMEM BbIOOpA CUMTAETCS BEPHBIM, €CJIM IPABHIBHO
yKazaHa IuQpa W MpHUBEICHBl KOHKPETHBIE apryMEHTHI, MCIOJIb3yeMble NMPH BBIOOpPE OTBETA.
[TonHoe coBmajgeHHE C BEpHBIM OTBETOM OlLlEHUBaeTcs 1 OajiioM, HEBEpHBIH OTBET WJIM €ro
orcytcTBue — () 6aIoB.

2 tun) 3azaHue KOMOMHUPOBAHHOTO THUIIA C BBIOOPOM HECKOJbKUX BapUAHTOB OTBETA M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3aHbl UGl ¥ NPUBEIEHbl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TostHOE coBmaseHue ¢ BEPHBIM OTBETOM OlLiEHHBaeTcsl 1 Oamiom, eciiy JAONMYyIIEeHbl OIUMOKU WU
OTBET OTCYTCTBYeT — 0 6ayuIoB.

3 tumn) 3agaHue 3aKpbITOrO TUIA HA YCTAHOBJIIEHHE COOTBETCTBUS CUMTAETCS BEPHBIM,
€CJIM yCTaHOBJIEHbl BCE COOTBETCTBHS (MO3UIMM M3 OJHOIO CTOJIOIA BEPHO COMOCTABJIEHBI C
NO3ULUAMH APYyroro crosidua). [lonmHoe coBnazeHue ¢ BEpHbIM OTBETOM OlLiEHHBaeTcs 1 Oamiom,
HEBEpPHBIN OTBET WM ero orcyrcTBre — 0 6anios

4 Ttun) 3amaHue 3aKpbHITOrO THIA HA YCTAaHOBJIEHUE IOCIEAOBATEIbHOCTU CUMTAETCS
BEPHBIM, €CJIM MpPaBUJIBHO YyKa3aHa BCs mocienoBarenabHOCTh HUpp. IlosHoe coBmaneHue c
BEPHBIM OTBETOM OIICHHWBaeTCs | OaisioM, eciii JOMyIIeHbl OIMOKU I OTBET OTCYTCTBYeT — 0
0asuIoB.

5 tum) 3amaHue OTKPBHITOTO THUMA C Pa3BEPHYTHIM OTBETOM CYHTAETCS BEPHBIM, €CIH
OTBET COBIAJAET C STAJIOHHBIM [0 COAEP)KaHUIO M TMosiHoTe. [IpaBUibHBIM OTBET 3a 3agaHue
olieHUBaeTcs B 3 Oaia, €Clii JIOMyIIeHa OfHa OInOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
nonHbIi — 1 Gas, ecinu gomyieHo 6onee 1 ommoOKu \ OTBET HEMPaBHIIBHBIN \ OTBET OTCYTCTBYET
— 0 Oamos.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCs 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUUX JTambl (HOPMHUPOBAHHS KOMIETCHIIMMA, coOAepxkarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MOPSI0K W MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMM O0YyJaroIINXCs
I'VAIL

11. Meroauueckue yKazaHus JUIsl 00y4aroIMXCsl 10 OCBOCHUIO JUCIIUTUIUHBI
11.1. Metonuueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.
OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B




paMKax JUCIUIUIUHBI HE B TOM, 4TOOBI MOJYYHUTh BCIO MH(POPMALIMIO TIO TEME, & B OCBOCHUU
(GyHAaMEHTAIbHBIX NpOOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOro IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKus pacKkpblBaeT MOHATUHHBIN amnmapar
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOieMbl, AaeT IEeTbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILIJICHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXO0AUMOTO Il CAMOCTOSTENILHON PabOThI;

— TIOJy4YyeHUE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIlIne Tofbl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIAEHATH IJIABHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATb HUX B  Pa3IMYHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAATbCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM pA3aTOYHOIO MaTepuajia IpU IPOBEIEHUM KOPOTKHX JUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHMOHHOIO MaTepuara:

— TIOCTaHOBKA 3aJ]ayu;

— OCHOBHBIE CBEJICHUS 110 TEME JIEKLIUU;

—  pe3yibTaThbl U BHIBOJBI.

11.2. Metoauueckue ykazaHus sl 00y4arolIMXcs M0 YYacTHIO B CEMUHapax
VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

11.3. Meroauueckue yka3aHHS JUIsI OOYYArOIIUXCS IO MPOXOXKIECHHIO MPAKTHYECKUX
3aHATUN

[IpakTHueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUN 00YyJaloUIMMHUCS 10JI pYKOBOJICTBOM ITpEToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBISETCS] MPUBUTHE 00YYarOIIMMCS
YMEHMH U HAaBBIKOB MPAKTUYECKOM IEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYAIOLUIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKpeIuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HaHUW IpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbBHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YEeHUS KOHKPETHOW y4ueOHOM
JUCLUIINHBL,

— BbIpabOTKAa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJIHEHMS 3a/1aHUM;

— ofecrieyeHue palMOHAIBHOTO COYETaHUs KOJUJIEKTUBHON M MHAMBUAyaJTbHON (Gopm
00yJeHUsI.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUYECKUX 3aHATHM




Metoaudeckue ykazaHus W TpeOOBaHUS K TMPOBEACHUIO TPAKTHUECKUX 3aHATUN
MPUBENICHBI B CIEAYIONINX HCTOYHUKAX:

1. Teopust aBTOMaTUYECKOTO YIpaBieHUs : NpakTukym. 4. 1 / M. B. Bypakos ; C.-
[Terep6. roc. yH-T aspokocm. mpudopoctpoenus. CII6. : Uzn-Bo I'YAIL 2016. 76 c. Cucrem.
TpeboBanusi:  Acrobat Reader S5x. b, um.  Texcm:  anekmpouHblil. URL:
https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108 Pexum
JOCTYTA: JIJIsl aBTOPU30BAHHBIX MTOJIH30BATEIICH.

2. Teopust aBTOMAaTHYECKOTO YIpPABJICHHUS : MpakTukym. 4. 2 / M. B. Bypakos ; C.-
[TeTepO. Toc. YH-T a3pOKOCM. MPUOOPOCTPOCHUS. - DeKTpoH. TekcToBblie naH. CII6. : M3a-Bo
I'VAIIL 2017. 67 c. Cucrem. tpeboBanusi: Acrobat Reader 5.x. b. 1. - Texcm: anexmporHulil.
URL: https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=108 Peorcum
docmyna: 01 a8mMopu308aHHbIX NOJIL308AMEIE.

3. Teopust aBTOMaTHYECKOTO yIpaBieHus: TpakTukyM: B 2 4. Y. 2 / H. B. PemernukoBa,
A. B. CratkeBuu, B. ®@. Ilunuiakos. CI16.: I'VAIIL 2024. 76 c. Cuctem. TpeboBanus: Acrobat
Reader 9.X. b. 1. Texcm: 91EeKMPOHHBIUL. URL:
https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=108 Peoicum
docmyna: 01 A6MOPU308AHHBIX NOJIL30GAMEIEN.

4. Teopusi aBTOMaTHYECKOIO YIIPABJICHUS : MPAKTUKYM : B 2 4. 4. 1 / B. ®. Hlumnakos,
H. B. PemernukoBa, A. B. CratkeBuu ; C.-lIletep0. roc. yH-T a’3pokocM. mpuOOPOCTPOCHHUS.
Cankr-IlerepOypr : U3n-Bo 'YAIL 2023. 76 c. CucteM. TpeboBanus: Acrobat Reader 5.x. b. 1.
Texcm: 971eKMPOHHULLL. URL:
https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108 Peoicum
docmyna: 01 A6MOPU308AHHBIX NOJIL30GAMEEN.

11.4. Meroauueckue ykazaHusi sl OOYYarOIIUXCS IO BBIIOJHEHUIO J1A00OPATOPHBIX
pabor

B xozme BeIONHEHHS Ja0OpPATOPHBIX padoT OOydYarOMMKCS [OJKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
JKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 3KCIIEPUMEHTATbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51ab0paTopHBIX pPabOT 0O0y4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEACTBaM,
o0ecreynBaroIUM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3y4aeMbIX B paMKaXx JaHHOM JUCLMIUINHBL

— 3aKpeIUICHHE, PAa3BUTHE MU JETAN3alldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganus U TpeOGoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX PAOOT MPUBEICHBI B CIEAYIOUINX
UCTOYHHKAX:

1. Teopust aBTOMaTHUYECKOT'O YIPABICHUS: METOAMYECKIE yKa3aHHUs K BBIMOIHEHHIO
nabopaTtopubix padot Ne 1-9 / C.-Ilerep6. roc. yH-T adpokocM. mpubdopocTpoenus ; cocT.: M. B.
Bypakos, T. I'. [lonsikoBa, A. B. ITomzoposa. - CII6. : U3n-Bo I'VAIIL 2006. - 62 c. - Cucrem.

TpeOoBanusi: Acrobat Reader 5x. - b. u. - Texem: osnexmpounwii. URL:
https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=108 Peorcum
()ocmyna: onsa aenmopu306aHHbIX noJsvzoeameneil.

2. Teopm{ ABTOMAaTH4YCCKOI'O YIIpaBJICHHUA: MCTOAUYCCKUC YKa3aHus 110

BBITIOJIHEHHTO JTabopaTopHbIX padboT Ne 1-4 / C.-TletepO. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS



; coct. M. B. Bypakos. - DnektpoH. TekctoBeie naH. - CII0. : M3a-Bo ['VAIL 2016. - 26 c. -
Cuctem. tpeboBanusi: ACROBAT READER 5.X. b. u. - Texcm: snexmpounnwiti. URL:

https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108 Peoicum
docmyna: 011 a8mMopuU308aHHbLX NOJIL308AMEE.
3. Teopust aBTOMaTUYECKOro yrnpasieHus. HelnHelHble CUCTEMBI : METOIMYECKUE

yKa3aHus K BBINOJHEHUIO JabopatopHbix pabdor / C.-Iletepd. roc. yH-T a’pOKOCM.
npubopoctpoenuss ; coct. M. B. Bypakos. CII6. : H3n-so I'VAIL 2018. 48 c. Cucrem.
tpeboBanusi: ACROBAT READER 5X. b. u. Texcm: oanexkmpounviti. URL:
https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108 Peoicum
oocmyna: 015 asMoOpU308AHHBIX NOAb306AMeIell.

Crpykrypa u hopma otyera o J1abopaTopHOU pabore

Otuer o mabopatopHOi pabore wumeeT ¢GOpMYy THUIEPTEKCTOBOTO JIOKYMEHTA,
COJIepKAIEero 3aJlaHue Ha JIa0OpaTOpHYI0 paboTy, KpaTKUE TCOPETUYECKUE CBEACHUS IO TEMe
paboThl, ONMHCAHHWE CXEM W aJrOPUTMOB, HCIOJb30BAHHBIX IIPU BBIIOJHCHUU PabOTHI,
pe3yJIbTaThl BEIYUCIUTEIBHBIX IKCIICPUMEHTOB B BUJIC TPa(UKOB (IUarpaMm), a TAK:KE BBIBOJIBI
10 UTOTaM IIPOJIEJIaHHOM PabOTHI.

TpeboBanus k 0hOpMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

OTuer JODKEH COJepXaTh THUTYJIbHBIA JIMCT, a €ro COACp)KaHUE JOJDKHO OBITh
odopmiteno cornacao 'OCT 7.32 — 2017.

HopmatuBHass nokymeHTanusi, HeoOxomumas Juisi O(OpMIICHHS, IPHUBEJICHA Ha
anexktpoHHOM pecypce I'YAIL: https://guap.ru/c/regdocs/docs/nir

11.5. Metoauueckue yKka3aHus JUisi 00y4aroIuXcs 0 BBIITOJHEHUIO KYpCOBOM pabOThI

KypcoBas pabGorta mnpoBoauTcss C 1Leabl0 (OPMHPOBAHUSA y OOYYarOLIUXCS OIbITA
KOMILJIEKCHOT'O PEUICHUsI KOHKPETHBIX 337124 MPOPEeCCHOHATBHOMN IS TETbHOCTH.

KypcoBas pabGora mo3BoiseT o0O0ydaoolmeMycs: NPUMEHUTh U CTPYKTYpHpPOBATh
TEOPETUUECKHE 3HAHMUSI, TOJIyUEHHBIE B X0J1€ N3yUYEHUS AUCIUILIIUHBI.

CTpyKTypa NOSCHUTSILHON 3aUCKH KYPCOBOM pabOThI

[TosicHuTenpHas 3aMmMcka KypcoBOi pabOThI JOMKHA COACPKATh:

- TUTYJIBHBIN JIUCT,

- WCXOJIHBIE JIaHHBIC I BBITIOJIHEHHUS pPa0OThl COTJACHO WHIUBHUAYATbHOMY
BApPHUAHTY,

- OrJIaBJICHUE,

- BBEJICHUE,

- OCHOBHYIO YacTh,

- 3aKJII0UYCHUE,

- CITMCOK HCTIOJIb30BAHHOMN JIUTEPATYPHI.

TDC6OBaHI/IH K Od)ODMJ'IeHI/IIO HOSICHUTEIbHOHN 3alIUCKU KVDCOBOﬁ Da60TBI
HopmaTtuBHas goxkymeHTarus, HeoOxomumas uisi o(OpMIICHHS, TpUBEICHA Ha
anektpoHHOM pecypce ['YAIL: https://guap.ru/c/regdocs/docs/nir

Metoanueckue yka3zaHHs 10 BBIIIOJHEHUIO KypCOBOI pabOThI MPUBEIECHBI B U3JaHUU:

Cunres CHUCTEM ABTOMATHYECKOI'O YIIpaBJICHUA: METOJNYECKHUEC YKa3zaHus 10
BBIMIOJIHEHUIO KYpPCOBBIX M IUMIOMHBIX pabor / C.-Iletepb6. roc. yH-T a’dpOKOCM.
npudopoctpoenus ; coct.: B. ®@. llumnakos [u ap.]. Canxr-IletepOypr : U3a-Bo I'YAIL 2022. -
37 c. - Cucrem. tpeboBanusi: ACROBAT READER 5.X. - b. 1. - Tekcr: snexkrponssiii. URL:
https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=108 Peosicum
oocmyna: 015 a8MOPU306AHHBIX NONb30EAMEIIELL.



11.6. Meroauyeckue ykazaHus sl O0y4JaIOIMUXCS MO MPOXOKICHUIO CaMOCTOSTEIbHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0€3 ero HermocpeJICTBEHHOTO
YUYaCTHS.

B mporiecce BBIMONTHEHHUS CaMOCTOSITEIBHON paboOThl y oOyuaromerocss (hopMUpyeTcs
enecooOpa3Hoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMECHUS
¥ HaBBIKA B YCBOGHHUW WM CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ECTICUMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

OCHOBHBIMH ~METOJMYECCKHMMHU MaTepHajaMH, HAMPaBISIONUMH  CaMOCTOSTEIBHYIO
paboTy 00yJaromMXCsl, SBISIOTCS MCTOYHUKU U3 TMEPEYHS IMEUATHBIX U AJIEKTPOHHBIX YYEOHBIX
U3JJaHU{, yKa3aHHbIX B Tabimme 8. Kpome 3TOoro, oOydaromuiics MOXKET TOJIb30BATHCS
AJIEKTPOHHBIMU pecypcaMu, YKa3aHHBIMHU B Tabmumnax 9 u 11.

11.7. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKJACHUI TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsi, OCYLIECTBISIEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLIATIIINHBI.

Texymuii xoutpons ycneBaemoctH (TKY) ocymiectBisiercs myTeM HpoBEeIEHUS IBYX
KOHTPOJIbHBIX pabOT B CEMECTPE, a TAKXKE ITyTEM OLIEHKU BHIIOJIHEHMSI JAOOPATOPHBIX padoT.

B cnydae HeBbnonHeHus ycnoBudt TKY oOywatromuiics mnpu  NpOXOKACHUU
IIPOMEKYTOUYHOM aTTECTAllMU HE MOKET ITOIYYUTh OLICHKY BBIIIE, YEM «YAOBJIETBOPUTEIILHOM.

11.8. MeToau4eckue yKazaHUs I OOy4YaIONIUXCS MO MPOXOXKICHHUIO IMPOMEKYTOTHON
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTasi  OOydYarolmIUXcsi  MPEAyCMaTpuUBaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB OO0y4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
ceost:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B IIpoliecce
M3YYEHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEeHIeHUs MPAaKTHUYEeCKUX 3ajad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
MEepUoJl HK3aMEHALIMOHHOM CECCMM W 3aBEpIIAaeTCs aTTEeCTAlMOHHON OLEHKOW «OTIMYHOY,
«XOPOIIOY, «KYTOBICTBOPUTEIEHOY, «HEYIOBIECTBOPUTEIHHOY.

— muddepeHIupoBaHHbI 3aueT — 3To ¢dopMa OIEHKA 3HAHWH, TOTyYEeHHBIX
o0y4JarmuMcsl TpU U3YYEHUH AUCIUILTHHBI, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIEAOBATEIILCKUX Pa0OT M MPOXOXKICHUHU MTPAKTUK C aTTECTAIIMOHHON OIICHKOM
«OTIUYHOY, «XOPOIIO», «YAOBIETBOPUTEIBHOY, KHEYOBIETBOPUTEIHLHO.

[IpomexxyTounast arrectanusi MPOBOAUTCS B (QopMare TECTUPOBAHHUS B CHCTEME
nuctanionHoro ooydenus ['YAII Ims.guap.ru B komnbrotepHoM kinacce ['Y AT, ocHaiieHHOM
COOTBETCTBYIOIINM O0OpPYJIOBaHUEM M MPOTPAMMHBIM oOecriedeHueM. TecTUpOoBaHUE COIAEPIKUT
20 ciy4ailHBIX BOIIPOCOB, BpEMs BBIMOJIHEHHUS TECTUPOBAaHMS — 15 MuHYT. B ciyyae cnaum Bcex
1a00paTOPHBIX U MPAKTUYECKUX pabOT B CEMECTpPE Ha TMOJIOKHUTEIHHYIO OIEHKY MPUMEHSETCS
[IKaTa OIEHUBAHUSI TECTHUPOBAHMS COTJIACHO KPHUTEPHUSM OIIEHKH YPOBHS CPOPMHUPOBAHHOCTU
komneTeHMi (tabxa. 14). B ciydae, ecniu He BBINOJIHEHBI JTAOOPATOpPHBIE U TPAaKTHUUYECKHE
paboTsl B cemecTpe, Ha nuddepeHIIpoBaHHOM 3a4eTe U DK3aMEHE CTYICHT HE MOXKET MOJIYy4UTh
OIICHKY BBIIIIE, YEM «YIOBICTBOPUTEIHLHO.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




