MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHUS POCCUMCKOM
OENEPAIINN
denepanbHOE roCcy1apCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIIETO
o0Opa3oBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCY JAPCTBEHHBIN YHUBEPCUTET
ASPOKOCMUMYECKOI'O [TPUBOPOCTPOEHUM A"

Kadenpa Ne 31

YTBEPX/AIO
PyxoBoauTens 00pa3oBaTeNbHOM MPOrpaMMbl
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CIEIUAIBHOCTH
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MexaTpoHHKa 1 pOOOTOTEXHHUKA
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HaIpaBJICHHOCTH
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JIuct cornacoBanus pabodeil mporpaMMbl AUCHUTIIMHBI
[Iporpammy cocraBui (a)

CT.IIpEIL. 04.02.2025 H.B. PemernnkoBa

(OKHOCTB, Y. CTEIICHB, 3BaHHE) (TmoxmuCh, fata) (MHUDHATEL, (HaMIIIH)

[Iporpamma ono6penHa Ha 3aceganuu kadeapor Ne 31

«4» ¢pespans 2025 r, npotokost Ne 3

3aBeyromuii kadempoit Ne 31
I.T.H.,Ipo . 04.02.2025 B.®. lllumnakos

(y4. cTemneHb, 3BaHKE) (moanuch, nara) (MHUIMABI, HaMUIIH)

3amectuTenb qupekTopa MHCTUTYTa Ne3 o Mmeroanyeckoil pabore

CT.IIpeIl. 04.02.2025 H.B. PemietHukoBa

(LOIDKHOCTB, Y. CTEIICHb, 3BaHHE) (noamnucse, fpata) (MHULHATIBL, (aMUIIHS)



AHHOTaAITUI

HucuuiuinHa «Teopus aBTOMAaTHYECKOTO YHpPAaBICHHS» BXOAUT B 00pa30oBaTEIbHYIO
pOTpaMMy BBICIIETO 00pa30oBaHUs — MPOTrpaMMy OakallaBpHara 1o HaIpaBJICHHUIO TOJATOTOBKH/
cneranbHocT 15.03.06 «MexatpoHuka u poOOTOTeXHHMKa» HampaBieHHOCTH «L{udposoit
WHXUHUPUHT POOOTOTEXHUUECKUX KOMIUIEKCOB». Jluciumimna peanusyercs kadeapoid «Ne31y.

JlucuuiuinHa HauesneHa Ha ()OpMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINX KOMIETEHII:

OIIK-11 «Cmocoben pa3pabaTbiBaTh M TPUMEHSTH alTOPUTMBI W COBPEMEHHBIE
U(ppPOBBIE NPOrpaMMHBIE METOJbl PACUETOB M MPOEKTHPOBAHUS OTIEIBHBIX YCTPOMCTB H
MOJICICTEM MEXAaTPOHHBIX M POOOTOTEXHMYECKHMX CHCTEM C HCIIOJIb30BAaHHEM CTaHIAPTHBIX
UCTIOJIHUTENIBHBIX W YHPAaBJSIOIIMX YCTPOMCTB, CPEACTB ABTOMATHUKH, M3MEPHUTEIBHOH U
BBIYUCIIUTEIFHOW TEXHUKM B COOTBETCTBUM C TEXHMYECKUM 3aJaHMEM, pa3padaThiBaTh
U(PPOBBIE AITOPUTMBI U IPOrPAMMBI YIIPABIEHUSI POOOTOTEXHUYECKHX CHCTEM

OIIK-13 «CnocobeH MpUMEHSATh METOJbl KOHTPOJS KayecTBa M3JEIMA U OOBEKTOB B
chepe mpodeccoHaTEHON ACSITEIHBHOCTI

ConepxaHue IUCLUIUIMHBI OXBAaTbhIBAET KpPYI BOIIPOCOB, CBSI3aHHBIX C H3YYEHHEM
TEOPETUYECKMX OCHOB M MPHUKJIAJHBIX AJITOPUTMOB pa3pabOTKU M HCCIEJOBAaHUS CHUCTEM
aBTOMATUYECKOTO YIIPaBJICHHUS, B TOM YHCJIE:

- OCHOBHBIE TIOJIO)KEHUS TEOPUU YIPABICHUS, COBPEMEHHbBIE TEHACHLUUU B
Pa3sBUTHU U IPUMEHEHUH CUCTEM aBTOMATHUYECKOTO yIpaBJIECHUS.

- IPUMEHEHNE TEOPETUYECKUX 3HAHUM K PELICHUI0 KOHKPETHBIX HWH)KEHEPHBIX
3a/1a4 MPOEKTUPOBAHUS CUCTEM aBTOMATHUECKOI0 YIPABJICHHsI pa3IUYHbIMU 00bEKTAMU;

HCIOJIb30BAHNE COBPEMEHHBIX AKETOB MAaTEMAaTUYECKOI0 MOJCIIMPOBAHUS ISl PELICHUS
3a/1a4 aHaJu3a U CUHTE3a CUCTEM aBTOMATUYECKOTO YIIPaBJICHUS.

[IpernonaBanye TUCHMIUIMHBI TpeAycMaTpUBAeT cCleAyrole (GopMbl OpraHu3aluu
y4eOHOTO Tpoliecca: JISKIIUH, TabopaTopHbIe PadOThI, MPAKTUIECKHUE 3aHATHUS, CAMOCTOSTEIIbHAS
pabota o0yyaroIerocs, KypcoBoe NpoeKTHpOBaHUE.

[IporpaMMoii AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYLIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsA aTTecTalus B popme 1udepeHIIMPOBAHHOTO 3a4eTa.

OO0mas TpyJOEMKOCTh OCBOEHHUS AMCLUMILUIMHBI COCTaBIse€T 7 3a4eTHBIX €IUHUL, 252
yaca.

S3bIK 00yueHus IO JUCIUIUINHE «PYCCKHID)



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE

1.1. Ilenu mpenopaBaHus TUCIMITIMHbI

Teopuss aBTOMATHYECKOTO YHpPaBICHHS TNPEACTABISIET COO0H HAyYHYIO AWUCIUILTHHY,
UMEIOIYI0 Ba)XKHOE (yHAaMEHTaJbHOE W NpuKIagHoe 3HayeHHe. OHa 3aHMMaeT OJHO U3
LEHTPaJIbHBIX MECT CpPEIu TEXHMYECKHX HayK oOOLIero mnpuMEHEHHus. Teopus ymnpaBlieHUs
ABisieTcd  0a3oi Ui NPOSKTUPOBAaHMA W HUCCIEAOBaHMS  aBTOMATHYECKUX U
aBTOMATU3MPOBAHHBIX CHUCTEM BO BCEX OTpacisgX Hpou3BOACTBa. lLlenplo mnpenojgaBaHus
JTUCLUIUIMHBI SBISETCS U3Y4YEHHUE CTYICHTaMH OCHOB TEOPHHM aBTOMATHYECKOIO YIpaBlICHUs, a
TaK)Ke MOJyYeHHUE MPAKTHUECKUX HaBBIKOB, HEOOXOIMMBIX IpPH CO3/1aHUHU, HCCIEIOBAHUU U
9KCIUTyaTalliy CUCTEM U CPEACTB aBTOMATH3alMU U YIIPABICHHUS.

1.2. JlucuuminHa BXOJAUT B COCTaB 00sA3aTeNbHOM YacTu 00pa30BaTEIbHON MPOrpamMMbl
BhIcIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb MIaHUPYEMBIX pPE3yIbTATOB O0YUYEHMSI MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pe3yibTatamu ocBoenust OI1 BO.

B pesynbrare m3ydeHHs AMCUUIUIMHBI OOYYaroIIUICS MOJDKEH O0JIafaTh CIIEAYIOUIMMHA
KOMIIETEHIIUSIMU WM UX YacTAMHU. KoMIeTeHIIMM 1 WHAMKATOPBI UX JOCTHKEHMS NPUBEICHBI B
tabnure 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIMHA U MHIMKATOPOB MX JTOCTHKEHHUS

Kareropus (rpynma) Koz u Kon n naumeHnoBaHue UHIMKAaTOpa
HAaUMEHOBaHUE

KOMIICTCHIINU JOCTHXKCHHUSA KOMIICTCHIIUMHN
KOMIICTCHIINU

OIIK-11 Cnocoben
pa3pabaThiBaTh U
OPUMEHSTh
AITOPUTMBI U
COBpPEMEHHBIE
QpoBBIE
IporpaMMHBbIE
METO/Ibl Pacu€TOB U
IPOEKTUPOBAHUS
OTJIENbHBIX
YCTPOWCTB U OIIK-11.3.1 3HaeT 6a30Bble TEXHUYECKHE
MOJICUCTEM CpellCTBa aBTOMATHU3ALMM U YIIPABJICHMUS,
MEXaTPOHHBIX U OCHOBHBIE NIPUHIIUIIBI TOCTPOSHHUS
POOOTOTEXHUYECKUX | TEXHUYECKUX CPEJICTB aBTOMATHU3ALMU U
CHCTEM C yIpaBJiIeHUs

HCIIOIb30BaHUEM OIIK-11.B.1 Braneet HaBLIKAaMH
CTaHJAPTHBIX MPOBE/ICHUS UCCIIEI0OBAHUSA MEXATPOHHBIX U
UCIIOJTHUTENBHBIX U | pOOOTOTEXHUYECKUX CUCTEM C MIOMOILBIO
yIPaBIISIONUX MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS, C
YCTPOICTB, CPENCTB | MPUMEHEHUEM KaK CHEIHAIbHBIX, TAK U
aBTOMATHKH, YHHMBEpCAJIbHBIX IPOIPaMMHBIX CPECTB
VU3MEPUTEIBHOU U
BBIYUCIIUTENbHON
TEXHUKHU B
COOTBETCTBUHU C
TEXHUYECKUM
3aJJaHHEM,
pa3pabaTbIBaTh
1 poBbIe
AITOPUTMBI U
IpOTrpaMMBbl

O6menpodeccrnonanbHbIE
KOMIICTCHIINU




yIIpaBJICHUSA
POOOTOTEXHUYECKUX
CUCTEM

OIIK-13 Cnocoben
MPUMEHSATb METO/IbI
koHTpousst kauectBa | OIIK-13.3.1 3HaeT MmeToauKy NpOBEACHUS
U3JIeNUid 1 OOBEKTOB | aHAIM3a HAPYIIEHUN TEXHOJIOTUYECKUX

B cepe MPOIIECCOB B MAIIMHOCTPOCHUHU
npodeccCuoHaIbHON
JESITEIbHOCTH

ObuenpodeccuoHanbHble
KOMITETCHITHH

2. Mecro nucuuiuinHsl B cTpykType OI1

JuctumnnuHa MoKeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YyYaIONUMUCS
MPU U3YYCHHUH CISAYIONINX AUCIIHUILINH:

— «Maremarnka. MaTeMaTHUIECKUN aHAIN3Y,

— «Teoperndeckasi MEXaHUKAY.

3HaHUA, TOJy4YeHHbIe NMPU M3YyUYEHWU MaTepuana JaHHOW JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENILHOE 3HAUYCHUE, TAK K MOTYT HCIIOIH30BAThCSI IPU U3YyUCHUH APYTUX TUCIUTLINH:

— «lludpoBoe MPoCKTUPOBaAHUE KHOCPHHU3NICSCKIX KOMILICKCOBY.

3. O0BeM U TPyA0EMKOCTh TUCIUTLTAHBI
JlanHbIe 00 00IIEM OO0BbeMe AMCUIMUILUIMHBI, TPYJIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboTHI IO TUCIHUTUINHE (M paclpeesieHUe 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUTUHBI

. TpyaoeMKoCTh o cemecTpam
Bun yueOHo# paboTh Bcero NoS NoG No7
1 2 3 4 5
Oowan mpyooemKocmbo OUCHUNTIUHDL, 7/952 3/ 108 3/108 1/36
3E/ (1ac)
U3 nux uacos npakmuyeckoii n0020mMosKu
AyoumopHusie 3anamus, BCEToO 4ac. 102 51 34 17
B TOM YHCIIE!
nexuu (J1), (gac) 34 17 17
npaktuyeckue/cemunapckue 3anarus (113),
17 17
(dac)
naboparopusie padotsl (JIP), (dac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac) 17 17
9K3aMeH, (4Jac) 63 36 27
Camocmoamenvnasn paboma, Bcero (dac) 87 21 47 19
Buo npomesicymounoi ammecmayuu: 3a4er, OK3., OK3. Hudd.
mudd. 3auer, sk3ameH (3auer, Hdudd. 3ay, OK3., k3 3au.
DK3.¥%) Hudod. '
3au.

*k o
IIpumedanue:  KaHIUAATCKHIA SK3aMEH

4. CopepxaHue JUCIUTUTMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCIHUIUIMHBI IO pa3fiesiaM U BUIaM 3aHSATHA.
Paznensl, TeMBl AUCHUIIINHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TAOIUIE 3.

Ta6muma 3 — Pa3aensl, TeMbl TUCIUILTAHBI, KX TPYIO0EMKOCTh




Pa3zzernbl, TeMbI TUCHUIITHHBL Jlexunm | 113 (C3)| - JIP KII CPC
ACTIEL, Jctt (dac) (aac) (dac) (dac) (dac)
Cemectp 5
Pazmen 1. OCHOBHBIE  TOHSTUS  TEOPHUH 5 6
ABTOMATHYECKOI'0 YIIPABJICHUS.
Pazmen 2. IlpeoOpazoBanme Jlammaca u ammapar 4 ] 6 5
epeIaTOUYHBIX PYHKIUN
Pazgen 3. KopHeBble OLEHKH YCTOHYMBOCTH H 4 6 4 5
Ka4yeCTBa CUCTEM YITPABJICHUS
Pazgen 4. YacToTHble METOABl aHaJIW3a U CHUHTE3a 4 3 7 5
CHUCTCM YIIPABJICHUA
Htoro B cemecTpe: 17 17 17 21
Cemectp 6
Paznen 5. Mozenu B mpocTpaHCTBE COCTOSHUM 6 - - - 16
Pazgen 6. MopanbHOE yripaBiaeHUE U HAOTIOJAIONTHE 6 14 16
YCTpOMCTBa
Pazgen 7. OntumansHoe U aJaTUBHOE YNIPABICHUE B 5 3 15
MIPOCTPAHCTBE COCTOSTHUMN
Hroro B cemectpe: 17 17 47
Cemectp 7
Pasnen 8. HenuHeiHbIe CHCTEMBL. - - - 5
Pa3znen 9. YCTOMYMBOCTDh HENIMHENHBIX CUCTEM. - - - 5
Pasznen 10. Koppekiyst HETMHEUHBIX CUCTEM. - - - 5
Paznen 11. CroxacTuueckue CUCTEMBI yIIPaBICHUS - - - 4
Boinonnenue kypcoBoii paboThbl 17 19
Hroro B cemectpe: 17 19
TOTO
n 34 17 34 17 87

Hp AKTHU4YCCKasg IIOArOTOBKaA  3aKJII0OYacTCs B  HENOCPCACTBCHHOM  BBINIOJHCHUU

o0yyarolUMHUCsT ~ ONpENEeNEeHHBIX  TPYAOBBIX  (QYHKIMH,  CBA3aHHBIX C  Oy;yuien
npodeccHoHaIbHON AEATEIBHOCTHIO.

4.2. CopnepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHI MPUBEICHO B TabnuIile 4.

Ta6muia 4 — ConepxaHue pa3fesioB U TEM JIEKIIMOHHOTO ITUKJIA

Homep
paszaeina

Ha3Banue u comepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATHN

1

OcHOBHBIE IOHATHA TeOpUHU aBToMaTudeckoro ynpasneHus (TAY).

Ucrtopus pazsutust TAY. knaccudukamus o0bekToB U cucteM ympasieHus (CY);
ATanbl CHHTE3a CUCTEMBI yIpaBiieHus; mpuMepbl CY TeXHHUECKUMHU, YKOHOMUYECKUMU
W OpPraHM3allMOHHBIMH OOBEKTAMHM, 3a/la4dl TCOPHH YIpPAaBICHUSA. Pa3oMKHyTBIE U
3aMKHYTBIE CHUCTEMBbI, KOMIICHCAIIUSl BO3MYILNCHHUI, CHUCTEMbl C KOMIICHCAIIUEH
MapaMeTPUYEeCKUX  BO3MYIICHH, HACHTU(UKANMS, aJanTHUBHOE  YIIPABJICHUE.
Knaccudukanuu CY: no TNy CUTHAJIOB; IO TUIY aJrOpUTMA.

[IpeoOpazoBanue Jlannaca u anmapar nepegaTouHbIX (PyHKITHI.

JIuneitnbie CY u ux cBoiictBa. [IpuHuunel u npuMepsl TuHeapu3auuu. Jlnneapuzanus
CHUCTEMBl CO MHOTUMH Bxomamu. OmeparopHas ¢opma 3anucu ypaBHeHuit CVY.
[TpeobOpazoBanue Jlaruaca. Ilepenatounas ¢ynknus. Hynmu u momroca. Tumosble
JUHaMU4eckue 3BeHbs. EauHn4Hasg cryneHuaTtas QyHKOUS W JAedbTa-(QyHKIHS.

[Tepexoanas ¢yHkums u pyHkuus Beca. [IpaBuia mpeobpa3zoBaHusi CTPYKTYPHBIX CXEM




CHCTEM aBTOMAaTHYECKOro ympaBiieHus. Vcmonp3oBanue rpadoBoii Momenn: Gopmyra
Meiicona. [IpeumyiecTBa W HENOCTaTKH BBEAEHUS 0OpaTHOW cBs3u. YacTHbIe
nepenaTtoynbie  (yHKOUU. UyBCTBHTEIBHOCTH CHUCTEM YIpaBleHHSA. TOYHOCTH B
YCTaHOBUBIIUXCS pexkuMax. IHBapuaHTHBIE CUCTEMBI.

KopHeBble OLIeHKH YCTOWYMBOCTH U Ka4eCcTBa CUCTEM YIIPABICHHUS.

[Tokazarenn kadecTBa IMEPEXOMHOTO Mpollecca BO BpeMeHHOH oOmactu. KopHeBbie
OIICHKM KayecTBa IMEpeXOAHOTo mpoliecca. BiusHue nyneil. HTerpanbHble OILIEHKH
KauecTBa MEPEXOHOTO MpoIecca. Y CTAHOBUBIIASCS OIMIMOKA CUCTEMBI yIPABICHUS C
obpatHo#l cBs3pto. CTaTMYEeCKME W acTaTHYecKue cucrteMbl. HeoOxommmoe wu
JIOCTaTOYHOE YCJIOBHE YCTOWYUBOCTH. AJNTreOpanyecKuil KpUTEpUll yCTOWYHBOCTH.
CTpyKTypHO HEyCTOWUMBBIE cUCTeMbl. KOpHEBBIEC MOKa3aTeNN KayecTBa MEPEXOTHOTO
npoiecca. Kopaesoii rogorpad. [IpsiMoii cuHTE3 mapaMeTpoB PErysITOpa.

YacToTHBIE METO/IBI aHAJIN3a U CUHTE3a CUCTEM YIIPaBJICHUSI.

YacToTHas xapakTepucTUKa JUHAMHU4YecKoro 3BeHa. [lonoca mpomyckaHus M 4acToTa
cpesza. Jlorapudpmuaeckue yactoTHeie xapaktepuctuku: JIAUX u JIOUX. Anroputm
noctpoenus JIAUX paszomkHyTOol cuctemsl. Kpurepuil ycroitunBoctn Muxaiinosa.
®opMyJIMpOBKAa YacTOTHOrO Kputepus ycrtowunBoctd HaitkBucra. Kpurtepuii
HaiikBucra s cucreM c 3anasabiBanreM. OlieHKa 3anacoB ycrouuBocTu no JIAUX
n JI®UX pa3omMkHyTOl cUCTEMbl. YacTOTHbIE KpUTEPUU KadyecTBa. 3amachl
ycToitunBocTd. TOYHOCTH TpPH TrapMOHUYECKOM Bo3aedcTBUM. OIleHKAa KayecTBa
cnensmend cuctembl o BuAy JIAUX pazomkHyTol cuctembl. Koppekiuys ¢ moMoupo
muddepeHIUPYIOMero  yCTpoiicTBa ©  HWHTErpo-muddepeHnupyome  memnu.
YacTOTHBIN CHHTE3 TOCIEA0BATEIIPHOTO KOPPEKTHPYIOMIETO YCTPOMCTBA OOIIETO BHU/IA.
TunoBble aHAJIOTOBbIE KOPPEKTUPYIOIINE 3BEHbSI.

Mogenu B NpOCTPaHCTBE COCTOSTHUM.

Meton mpoctpaHcTBa cocTosiHu. OO0mue moHsATUs. Moenn CUCTEM B MEPEMEHHBIX
COCTOSIHUSI B BHJI€ CUTHAJIbHOTO Tpada. BpeMeHHbIe XapaKTepUCTUKH U TepexoHast
MaTpuua cocTtosHusA. JIMHeapuzauus B HPOCTpAaHCTBE cocTOSHUM. CTpyKTypHbIE
npeoOpa3oBaHus B MPOCTpaHCTBE cocTosiHMM. IlepexonHas MaTpuiia COCTOSHUS.
Pemienue  ypaBHeHW#l  cocrosiHMA.  MarpuuHble — HepeAaTouyHble  (YHKIHUU.
Kanonnueckast ¢opma ymnpaBiseMOCTH; HaOIIOJAEMOCTH; HUACHTU(MUIIUPYEMOCTH.
JlnaronanbHash kaHoHHYecKas (opma. YpaBHEHHs] COCTOSHUS M CHTHAJIBHBIA rpad.
ITpeobpazoBanme moaoomst

MogansHOe yripaBieHHE U HaOII0JAI0INEe YCTPOICTBA.

Kputepuit ynpapisieMoCTH. YCTOMYMBOCTH JIMHEHHONW CHCTEMBI B MPOCTPAHCTBE
coctossHui. CoOCTBEHHBIE 3HAYeHHS U COOCTBEHHbIE BEKTOpPHL. MopmaabHOE
yopasinenue. CHHTE3  MOJAIBHOIO  pEryisTopa B  KaHOHMYECKOH  ¢dopme
yrnpaBisieMocTd. BpiOop momocoB jkemaeMoil 3aMkHyToH cucTteMbl. @Dopmyina
AkkepMaHa. YCTpaHEHHE CTaTHYECKOW OIIMOKH PACIIMPEHHEM BEKTOpPa COCTOSHUSA.
Kputepuii nabmogaemoctu. HaOmromarens monHOro mopsiaka. PenynupoBaHHBIE
HaOII0aIoNTNe YCTPONCTRA.

OnrtumManbHOE U aAaNTUBHOE YIIPABIECHUE B IPOCTPAHCTBE COCTOSHUM.

OnTtumanbHOE YINpaBJICHUE B MPOCTPAHCTBE COCTOSAHUN. KpuTepuu OonTHMaIbHOCTH.
JluneliHble KBaapaTuyHble peryiasaTopbl. lIpamoe u®  HempsiMOe  aJalnTHUBHOE
ynpasieHue. [IpuHOMIBI  afanTHBHOTO yIpPaBIEHUS C OSTAaJOHHOM MOJEIBIO.
AJNlaniTUBHBIA PETYJISATOP C JTAJIOHHOM MOJIETBI0O B MPOCTPAHCTBE COCTOSHHMA.
Kpurepuit uaentudunupyemoct. Meroasl naeHTU(UKAIMN. ATanTHBHAS CHCTEMa C
UACHTU()UKATOPOM B TPOCTPAHCTBE COCTOSTHUM.

Henunelinpie cuctemsl.

Heo0xoauMocTh B HETHHEWHBIX MOJIETISIX. be3pIHepIIMOHHBIC HETMHEWHBIE SJICMEHTHI.
JlnHaMuueckre HeIMHEWHBIC AIeMEHTHI. PacueTHbie (OpMBbI HETMHEHHBIX MOJICIICH.
Mertona dazoBoii uiockoctd. Ananus noseaeHus CY Ha (a30Boif III0CKOCTH.




Oco6eHHoCTH (ha30BBIX MOPTPETOB HENWHEHHBIX ccTeM. CBs3b (ha30BBIX TPACKTOPUI
co BpeMmeHeM. CHucTeMbl ¢ TepeMEHHON CTPYKTYPOil.

VY CTONYMBOCTh HEIMHEWHBIX CUCTEM.

Amnanus nosenenust CY Ha (pa30Boif MIIOCKOCTH; YCTOWYMBOCTD MOJIOKEHHH
paBHOBECHS: IEPBBI U BTOPOM METO bl JIsITyHOBA, 4aCTOTHBIA METO]T UCCIICIOBAHUS
abcooTHON ycroitunBocTH. Heo6xoaumMoe 1 10cTaTOYHOE YCIOBUS a0COTIOTHOM
ycroiuuBocT. Kpyropoii kputepuid. McciienoBanue nepuognyeckux pesxknumMoB
METOAOM rapMoHHUYecKoro 6ananca. OCHOBHBIE MOJIOKEHUS METO/1a TAPMOHHYECKOTO
Oamanca. ['apmMoHnueckas TMHeapu3amus HETMHEHHOTo 37ieMenTa. OnpeneneHne
MapaMeTPOB MEPHOTUIECKIX PEKUMOB.

10

Koppekuus HeTMHEHHBIX CUCTEM.

JInneliHasg KoppeKLHs HEIMHEWHBIX cucTeM. [locTaHOBKa 3a1a4l CUHTE3a HEJTMHENHOM
cucreMbl. HopMupoBaHHBIN K03 (HUIIMEHT TapMOHHYECKON THHeapu3anuu. MeToauka
CHUHTE3a KOPPEKTUPYIOLIEro yCTporcTBa. HenmHelHbIe KOppEeKTUPYIOIKE YCTPOKUCTBA.
OTan4uTeNnbHbIe 0COOEHHOCTH HEIMHEHHON KoppeKkiuu. CucTema ¢ HeTMHEHHON
oOpatHoii cBsi3bto. IlceBnonuneiinas koppekuusa. Koppekuus anepuoguueckoro 3BeHa.
Koppexknus naeprimonnocts nuddepeHnupyromero koHTypa. HenuaeiHsnii pribtp ¢
¢a3oBbIM onepexeHrneM. HennuelHbli GUIbTp C aMIUIUTYTHBIM OCIa0JICHUEM.
OTan4uTeNbHBIE 0COOEHHOCTH CUCTEM C TIEPEMEHHOU CTPYKTYpPOH. Y CIIOBUSA
BO3HUKHOBEHUS U YPaBHEHUSI CKOJIB3SIIEr0 PEKUMA.

11

CiyyaliHble IPOLECCHl B HEJIMHEHHBIX CUCTEMAX.

JIuneiinble croxactuyeckue monenu CVY: MoAenu M XapaKTEPUCTHKH CIyYalHBIX
CUTHAJIOB; MPOXO0KJICHHUE CIIyYalHBIX CUTHAJIOB 4Y€pe3 JIMHEWHBIC 3BEHbS; AHAIN3 U
CHUHTE3 JIMHEHHBIX CTOXAaCTUYECKHX CHCTEM TMIPU CTAlMOHAPHBIX CIIyYailHBIX
Bo3nelcTBusAX. [locTaHoBKA 3amau GuiabTpanuu. BeraucieHne aucrepcuu OmmoOKd B
CY. HUcnonws3zoBanue monenu Oenoro mryma. Pacder mucnepcun ommbku B CY ¢
TUMOBBIMU  JIOTAPU(MUUYECKUMH  YaCTOTHBIMH  XapaKTepuUcTHKamMu. PerieHue
MHTErpaibHOTO ypaBHeHUs Bunepa-Xonda. ®unstp Kanmana. OcobeHHOCTH pacueTa
CIy4allHOTO TIporiecca B HeIWHEHHOW cucteme. OmpeneneHue Kod3(PPHUIIMESHTOB
CTaTUCTUYECKON JMHeapu3aluu. AHAIU3 HETMHEHWHBIX 3aMKHYTBIX CHCTEM METOJI0M
CTAaTUCTUYECKOM JIMHEapHU3aluu

4.3. Ilpaktuyeckue (CEMUHAPCKHUE) 3aHITUS
TeMbl IpakTHYECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBEICHBI B TaOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

W3 Hux Ne
Ne Tembl mpakTHYECKUX Dopmel TpyaoeMKocTh, |mpakTUYECKOM |pa3aena
/11 3aHATHAI TPAaKTIICCKIX (qac) MOATOTOBKH, | JUCIIAI
SaHATHH (gac) JIUHBI
Cemectp 5
1 Jlnneapuzanus Pemenue 3agau 2 - 2
CTaTHUYECKUX U
JUHAMHYECKHX CUCTEM
2 [IpeobpazoBanue Pewrenue 3anau 3 - 2
CTpyKTypHBIX cxeM CVY u
dbopmyna Meiicona
3 [TpeoOpaszoBanme Jlammaca | Permenwne 3amaq 3 - 2
4 | AnreOpamueckuii kpurepuid | Pemenue 3amau 3 - 3
YCTOWYHUBOCTH
5 | Ilpsimoii cunTe3 peryastopa | Pemenue 3agau 3 - 3
6 YacToTHBIE KpUTEPUH Pemenue 3agau 3 - 4
YCTOWYHUBOCTH




Bcero

| 17

4.4. JlabopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUNA U UX TPYJAOSMKOCTh PUBEACHBI B TAOIHIIE 6.

Tabmuua 6 — JlabopaTopHbIe 3aHATHS U MX TPYIOEMKOCTb

N3 Hux Ne
Ne HanmenoBanue nabopatopHbsix padboT TpyA0CMKOCTS, | MPAKTHHECKOH | pasiena
/11 (gac) MOJATOTOBKH, | JHCIIHAI
(dac) JIVHBI
Cemectp 5
1 HccnenoBanue TUMTOBBIX TUHAMUYECKUX 2 i )
3BEHBEB
) HccnenoBanne THIIOBBIX JTUHAMHUYECKUX 2 i )
3BEHBEB Ha JAOOPATOPHOM CTEHJIE
3 | CtpykTypHBIE peoOpa3zoBaHus 2 - 2
4 HccnenoBanue yCTOMYUBOCTH CUCTEM C 2 i 3
00paTHOM CBS3BIO
5 | Cunres [IM/I-peryasTopos 2 - 3
6 YacToTHBIE XapaKTEPUCTUKHA TUHAMUYECKUX 2 i 4
3BCHBEB
7 | YacTOTHBIN CMHTE3 KOPPEKTUPYIOMIETO 3BEHA 3 - 4
? CuHTE3 peryyiaTopa ABUTATENS IIOCTOSTHHOTO 2 ) 4
TOKa
CemecTp 6
9 CuHHTEe3 MOIATTLHOTO PETYISITOPA C TOMOIIIBIO 3 i 5
dbopmyssl AKKepMaHa
10 CuHTEe3 MOIaTLHOTO PETYIISITOPA C 4 i 6
paciIMpPEeHHBIM BEKTOPOM COCTOSIHUS
CuHTEe3 MOIaTLHOTO PETYIISITOPA C
11 | HabGmrOMArOIIMM YCTPOMCTBOM MOJTHOTO 3 - 6
MopsiIKa
CuHHTEe3 MOIAJILHOTO PEryJIsITOpa C
12 | HaOmIOMAIOMIMM YCTPOHCTBOM MOHMKEHHOTO 4 - 6
nopsiKa
13 Al[aHTI/IBHvaSI CUCTEMa YIPaBICHUS C 3 i 7
STAJIOHHON MOJIENbIO
Bcero 34

4.5. KypcoBoe npoekTupoBaHHe/ BBITIOTHEHUE KYPCOBOH pabOThHI
Lenb KypcoBoit pabOThI: MPUMEHEHUE HABBIKOB aHAN3a U CUHTE3a CHCTEM YIpaBJICHUS
TEXHUYECKUMHU 00BEKTaMU U CUCTEMaMHU.
[IpumepHbIe TeMbI 331aHUI Ha KypCOBYIO paboTy npuBeaeHsl B pazaene 10 PILI.

4.6. CamocrosrenbHas paboTa 00y4aroUXcs
Bunbel camocTosTebHON PabOTHI M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0HIIe 7.
Tabnuna 7 — Bunbel camocToaTeIbHON pabOThI M €€ TPYJ0EMKOCTh

Bcero,

Buna camocrositensHOM paboThI qac

Cemectp 5,
qac

Cemectp 6,
qac

Cemecrtp 7,
qac




1 2 3 4 5
N3yuenune TeopeTndeckoro Marepuana 35 15 20 i
nucturuael (TO)
Kypcosoe npoektupoanue (KII, KP) 19 - - 19
[TonroroBka K TeKylieMy KOHTPOJIIO 12 ) 10 i
ycneBaemoctu (TKY)
[Toaroroska Kk MpoMeKyTOYHOM 1 4 17 )
atrecrauuu (ITA)

Bcero: 87 21 47 19

5. IlepeueHsb yueOHO-METOAMIECKOTO 00SCIICUCHHUS
JUIS CAaMOCTOSTENIbHONM PaboThl 00yUaIOMIMXCs 110 JUCHUIUIMHE (MOYIII0)
Y4eOHO-MEeTOAUYECKHE MaTepHalibl s CaMOCTOSITENIbHOM paboThl 00yYaromMXCsl yKa3aHbl B
na. 7-11.

6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUI
[lepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUN IPUBENIEH B TabauIle 8.
Tabnuua 8— [lepeueHb Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

Komaectso

OK3CMIUIIPOB

Wngp/ B OMOIMOTEKE
URL azpec bubnuorpaduueckas ccpliaka (kpoe

AIIEKTPOHHBIX
IK3EMILISIPOB)

Teopust aBTOMaTUYECKOTO
yOpaBlieHus : yueOHoe
nocoowue. Y. 1 / M. B.
Bbypaxos ; C.-Iletep0. roc.
YH-T a3POKOCM.
npuOOPOCTPOCHHUS. -
DJIEKTPOH. TEKCTOBBIC JIaH. -
CIIo. : U3n-Bo I'VAII, 2013.
- 254 c.

Teopust aBTOMaTHYECKOTO
yIpaBlieHus : yueOHoe
nocobue. Y. 2 / M. B.
Bbypaxos ; C.-Iletep0. roc.
YH-T a9POKOCM.
puOOpPOCTPOECHHUSL. -
DJEeKTPOH. TEKCTOBBIE JIaH. -
CII6. : M3x-Bo I'YAIL, 2015.
- 143 c.

Epodees, A. A. Teopus
ABTOMAaTH4ECKOTO
ynpasnenus [Teker] :
y4eOHUK Ui By30B / A. A. 99
Epodees. - 2-¢ uzn., nom. u
nepepab. - CIIO. :
[Tomurexuuka, 2005. - 302 c.

681.5
E 78

681.5 becekepckui, Buxrop

b 53 AHTOHOBHWY (11pod., naypear 10




I'oc. npemun). Teopus
CHUCTEM  aBTOMAaTHYECKOI'O
ynpasienusi [Tekcr] / B.
A. becekepckuii, E. 1L
[TomnoB. - 4-e u3a., mepepao.
u jpomn. - CII6. : IIpodeccus,
2007.-752 c.

https://new.znanium.com/catalog/product/548433

ITankparos, B. B.
N36pannbie pa3aernb
COBPEMEHHOI Teopuun
aBTOMATUYECKOTO
ynpasnenusi/[lankpatoB.B.,
HocO.B., 3umaE.A. -
Hosocuobupck : HI'TY, 2011.
- 223 c.: ISBN 978-5-7782-
1810-9. - Tekcr :
AJIEKTPOHHBIN.

Ilepeyenn

7. IlepedeHb 3NMEKTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB

MH(}OPMaLMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»

3JIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB nH(OPMAIIMOHHO-

TEICKOMMYHHUKAIMOHHONW cetn  «VIHTepHET», HEOOXOAWMBIX [UII OCBOCHHUS JUCIHILUINHBI
npuBezieH B Tabimue 9.

Tabmuma 9 -

[lepeueHb 31EKTPOHHBIX 00pa30BaTENbHBIX pECYypcoB HHGOPMALMOHHO-

TEJICKOMMYHUKAIMOHHOU cetu «HTepHe

URL anpec

HanmenoBanue

He npenycmotpeno

8. Ilepeuenb MH(OPMAITIOHHBIX TEXHOJIOTUI

8.1. Ilepedyenp mporpaMMHOrO OOECIEUEHHUs, HCIOIB3YEMOTrO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO TUCITUTUINHE.
[Tepedyens ucmoyb3yemMoro mporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tabmaute 10.

Tabmuua 10— IlepedyeHs mporpaMMHOT0 00ECTICYCHHS

Ne i/t

HaunmenoBanue

1 Matlab

8.2. Ilepeuenn MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,UCITIOJIB3YEMBIX pu
OCYILECTBIEHUN 00pa30BaTEIBHOTO MpoLecca MO JUCIUIUINHE
[lepeyeHp WCTONB3yEMBIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTABICH B

tabymue 11.

Tabauna 11— IlepeueHs HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /m HaumenoBanue
He npenycmotpeno
9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB  MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS

00pa30BaTeNbHOTO Mpoliecca Mo IUCIUIUIMHE, TIPeCTaBieH B Tabnuiel2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHHUECKOH 0a3bl




Ne HaumeHnoBaHMe COCTaBHOM YacTH Howmep ayautopun
n/n MaTepHaATbHO-TEXHIUUECKOW 0a3bl (mpu HEOOXOAMMOCTH)

JlexuroHHas ay IuTOpHUs

KomMmnbrotepHslii k1acce

CrnenranusupoBanHas tadoparopus « Teopus
aBTOMAaTHUYECKOTrO YIPaBJICHUS»

10. OueHouHbIe CPeACTBA [IJIs1 MPOBEACHUS TPOMEKYTOUHOM aTTECTALIMKU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIS IPOBEJIEHUS MPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs mo JUCHUTIIINHE TPUBEeH B Tabimie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIlH

Bua npomexyTodHOM arTecTanuu IlepedeHb OIIEHOUYHBIX CPEJICTB

DK3aMeH Crnircok BONpOCOB K 3K3aMEHY;
TecTsl.

JuddepeHurpoBaHHbIi 3a4ET Crincok BONpoCOB;
TecTbl

Brimonaenue KypcoBoii padoThI OKcrepTHas OIlEHKa Ha OCHOBE TPeOOBaHUM K
COJIEPKAHUIO KypcoBOH paboThI o
JUCHUTIINHE.

10.2. B kauecTBe KpHUTEpUEB OLEHKH YpPOBHS CHOPMHUPOBAHHOCTU (OCBOECHMS)
KOMIIETEHIIMH 00y4arolMMHcs NMpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMH, KOTOpasi puBeAeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BATHCS
100-6amipHast  mKana — MOAYJIbHO-PEMTUHIOBOW  CHCTEMBbl ~ YHHUBEpCUTETa,  IpaBWiia
WCIIOJIB30BAaHUsI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJIbHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIETSHIINI

O1eHKa KOMIIETEHIINHI

XapaxkrteprcTrika chopMUPOBAHHBIX KOMITETEHITHI
5-OayUIbHAas IIKaIa P p (popvp

— oOyuaromuiics TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €T0 HU3J1araer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHHUTEIBHOW JHTEPaTypBHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHUS C IPAKTUIECKOM
JeSITeTIbHOCTBIO HAIIPABIICHHUS;

— yMeno 00OCHOBBIBAET U apPTYMEHTUPYET BBIABUTaEMbIC UM HJICH;

— eJaeT BBIBOIBI U 00OOIIEHHS;

— cBOOOJIHO BJIAJICET CHCTEMO CIEIUATM3UPOBAHHBIX MMOHITHH.

(OTIIMYHO»
(GauTCHO»

— o0yuJarouiicss TBEPIO YCBOWII MPOTPaAaMMHBINA MaTepHal, TPaMOTHO U
M0 CYILIECTBY WM3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;

— HE JIOITyCKAET CyIIECTBEHHBIX HETOUYHOCTE;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSA C IPAKTUYECKOW JEATEIBbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE TOJIOKECHHUS;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— BJIAJICET CUCTEMOMN CHEIUATTM3UPOBAHHBIX OHATHUH.

«XOpOoLIOo»
Ga4YTCHO»




OrnieHKa KOMIIETEHIU XapakTe .
S GaLILHas LKA PaKTEPUCTHKA C(HOPMUPOBAHHBIX KOMITCTEHIINI
— o0yuaromuiicss yCBOMWJI TOJIBKO OCHOBHOW MPOTPaMMHBIN MaTepual,
M0 CYIIECTBY M3JaraeT €ro, ONMpasch HAa 3HAHUS TOJILKO OCHOBHOMU
JUTEPATYPHI;
(Y IORNICTROPHTETHHOY | JIOITyCKaeT HECYIIECTBEHHbIE OIIMOKH U HETOUHOCTH; 3
GATTOHOY — UCTIBITBIBACT 3aTPYJIHEHUS B MPAKTUYECKOM MPHUMEHEHUU 3HAHUUN
HaIpPaBIICHUS;
— ¢J1a00 apryMEeHTHPYET HayUHbIE MTOJIOKEHHUS;
— 3aTpyHsAETCS B (POPMYTUPOBAHUN BBIBOJOB M 0000IICHUIA;
— YaCTUYHO BJaJICeT CUCTEMOM CHEeIMATU3UPOBAHHBIX MOHSITHIA.
— oOyJarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTH MPOrpaMMHOTO
MaTepuaia;
ey TORTCTRODHTEIEHO) | JIOMyCKaeT  CYUIECTBEHHBbIE  OMIMOKH | HETOYHOCTH TP
e SATICHON paccMOTpeHHH MpobsieM B KOHKPETHOM HalpaBlICHUY; 5
— UCTIBITHIBAET TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYUHbIE TIOJIOKEHUS;
— He (hOpMYJUPYET BBIBOJOB U 0000IICHHIH.
10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UM UHBIE MATEPHUAJIBI.
Bomnpocs! (3agaun) i s5K3aMeHa MpecTaBiIeHbl B Tadmuie 15.
Ta6muma 15 — Borpocs! (3agaun) 115 9K3aMeHa
Kon
Ne /i [Tepeuens BonmpocoB (3a1a4) a7t HSK3aMeHa
WHANKATOpa
5 cemecTp
1. TuroBbie TUHAMUYECKUE 3BEHDS OIIK-11.3.1
2. AHanmu3 cucteM yrpaBieHuss B yacToTHOM oOiactu. Ilomyuenme | OIIK-11.B.1
YaCTOTHBIX XapPaKTEPUCTUK MO NePEAATOUHBIM (YHKIUAM
3. YacroTHass xapakTepuCTHKa JuWHamMuyeckoro 3BeHa. [lomoca OIIK-11.3.1
IIPOITYCKaHUs M 4acTOTa cpe3a
4. YacToTHBIE KPUTEPUHU KAYECTBA OIIK-11.3.1
5. [Tpumepsr! JIYX TUIIOBBIX 3BEHBEB OIIK-11.3.1
6. PusnuecKuil CMbICI KpuTepus ycronuusoctu HalikBucra OIIK-11.3.1
7. CriocoObl MaTEeMaTHYECKOTO OMMCAHUS 0OBEKTOB YIPABICHHS OIIK-11.3.1
8. JIuneiiHple cucTeMbl ympasieHuss W ux cBoicrBa. [lpumununsr | OIIK-11.3.1
JMHEeapU3alllu.
9. Enunuunas  crymeHdatas — QyHKOMA M JlenbTa-QyHKUUS. OIIK-11.3.1
[lepexonnas GyHkIms u GyHKIMS Beca
10. | ViuBapuaHTHBIE CUCTEMBI OIIK-11.3.1
11. | UHTerpanbHble OLICHKN KauecTBa MEPEXOIHOrO Mpolecca OIIK-11.B.1,
OIlK-13.3.1
12. | KopHeBble OLIGHKM KayecTBa NEPEXOAHOro mpoiecca. BnusHue OIIK-11.3.1
HyJel
13. | HeoOxonumoe ycaoBrue YCTOWYMBOCTH CUCTEM YIIPABJICHUS OIIK-11.B.1
14. | Meron D-pazouenns OIIK-11.B.1
15. | Kpurepuii ycroiiunBoctu Payca-I'ypsuna OIIK-11.B.1
16. | JlorapudmMuueckre 4acTOTHBIE XapaKTEPUCTUKH OIIK-11.B.1
17. | Kpurepuit ycroiiunBoctn Muxaitnosa OIIK-11.3.1
18. | ®opmynupoBKa 4aCTOTHOrO KpuTepus ycronunBoctu HaiikBucra OIIK-11.3.1
19. | Ouenka 3anacoB ycroitunoctd 1o JIAUYX u JIOUX pasomknyrtoit | OIIK-11.B.1
CUCTEMBI
20. | Dtanbl cCHHTE3a CUCTEMBI YITPABICHUS OIIK-11.B.1,
OIIK-13.3.1




21. | Jluneapuzanus: CHCTEMbI CO MHOTHUMH BXOJaMHU OIlIK-11.3.1
22. | OnepatopHas ¢opma 3amucu ypaBHeHMH cuctembl ympasineHus | OIIK-11.3.1
[IpeobpaszoBanue Jlammaca
23. | llepenarounas ¢pynkuus. Hynu u momoca OIIK-11.3.1
24. | YacTHbIe IepegaTouHbIe QyHKIIUN OIIK-11.3.1
25. | Teopema O KOHEYHOM 3HA4Y€HWH M YycTaHoBuBHIasics omubka | OIIK-11.B.1
CUCTEM YIpPaBIIEHUs C OOPAaTHOI CBSI3bIO
26. | YcroituuBble U HeycTOWUYMBBIE cucTeMbl. Onienka ycroiuusoctu o | OIIK-11.B.1,
TIOJIIOCaM NepeIaTOYHON QyHKIMH OIIK-13.3.1
27. | KopHueBoii romorpad OIIK-11.B.1
28. | IIJ-perynsaropsl OIIK-11.B.1
29. | llepenaTounas pyHKIMS CHCTEMBI C OOPaTHOM CBSI3BIO OIIK-11.3.1
30. | IlpaBunma  mpeoOpa3oBaHusi  CTPYKTypHbIX  cxem  cuctem | OIIK-11.3.1
ABTOMATUYECKOTO YIIPaBJICHUS
31. | CurHanbHble rpadbl 1 MeToa MeiicoHa OIIK-11.3.1
32. | Iloka3atenn kauecTBa nepexonHoro mporecca Bo BpemeHHou | OIIK-11.B.1,
o0nactu OIIK-13.3.1
33. | Anroputm noctpoenust JJAUYX pasoMmkHyToii cuctemsl. ITpumep OIIK-11.B.1
34. | [IpsiMo#i CHHTE3 MapaMeTPOB PETyJIATOpa OIIK-11.B.1
35. | YactoTHBIi  CcHHTE3  THOCJIeNOBaTeNbHOrO  Koppekrtupyromero | OIIK-11.B.1
YCTpOICTBA
36. | UyBCTBUTEIBHOCTb CUCTEM YIIPABJICHUS OIIK-11.3.1
37. | Koppekius ¢ momompio auddepeHInpy X YCTPOHCTB OIIK-11.B.1
38. | Koppekius ¢ moMoIibo HHTETPUPYIONINX YCTPOUCTB OIIK-11.B.1
39. | Koppekuus ¢ moMOLIbI0 HHTErpo-audhepeHIUupyIOMUX YCTPOUCTB OIIK-11.B.1
40. | Koppektupytoiue 3B€Hbsl Ha ONEPAIMOHHBIX YCUITUTENSIX OIIK-11.B.1
6 cemecTp
1. CBs13p MEX]Ty TIEpeIaTOYHON (DYHKITMEH M YPABHEHHUSIMU COCTOSTHUS OIIK-11.3.1
2 Ilepexon oT ypaBHeHUIl cocTosiHUS K nepenaToynoil pynkumu st | OIIK-11.3.1
RLC-uemu
3. Br160p nepeMeHHBIX COCTOSHUS. 3aluch YPaBHEHUH COCTOSHHS I10 OIIK-11.3.1
muddepeHmaIbHOMY YPaBHEHHIO CHCTEMBI
4. MopnanpHbIe XapaKTEePUCTUKH CUCTEMBI (COOCTBEHHBIC 3HAYCHUS U OIIK-11.3.1
COOCTBEHHBIE BEKTOPHI)
3. MopanbHoe ynpasienre. OCHOBHasi TeopeMa OIIK-11.3.1
6. Dopmyna AkkepmaHa OIIK-11.3.1
7. MarpudHas 3anuch YpaBHEHUN COCTOSTHUS OIIK-11.3.1
8. JInHeapu3zanysi B IpOCTPAHCTBE COCTOSIHUM OIIK-11.3.1
9. Ilepexon ot nmepenaTouHo HyHKIMH K YPABHEHHSIM COCTOSIHUS OIIK-11.3.1
10. | ®yngamenTanbpHas  (MEepexojHasl)  MaTpulla  CUCTEMBI B OIIK-11.3.1
MPOCTPAHCTBE COCTOSIHUMN
11. | [lonsiTHe ynpaBiasieMOCTH CUCTEMBI OIIK-11.B.1
12. | [lousarue HAOIIOAEMOCTHA CUCTEMBI OIIK-11.B.1
13. | IloHnsaTre nAeHTUHUITUPYEMOCTH CUCTEMBI OIIK-11.B.1
14. | Kpurepuu ynpaBisgeMOCTH ¥ HAOJII0IaeMOCTH OIIK-11.B.1
15. | Kpurepuit uaeHTHOUIIHPYEMOCTH OIIK-11.B.1
16. | Kanonnyeckast popma ynpaBisieMOCTH OIIK-11.3.1
17. | Kanonuyeckas popma HaOJII01a€MOCTH OIIK-11.3.1
18. | JInaronanpHasi KaHOHUYECKas hopma OIIK-11.3.1
19. | IIpeoOpa3oBanus nogoous OIIK-11.3.1
20. | CuHTEe3 MOJAIBHOTO peryssitopa ¢ ucnoib3opanueMm kaHonndeckou |  OIIK-11.B.1




(hOpMEI YIIPaBIISIEMOCTH

21. | Habmogaromue yctpoiictBa. OCHOBHbIEC TOHATHUS OIIK-11.3.1
22. | Meron npoctpancTBa coctossauid. O6mme noustus. [Ipumepsl OIIK-11.3.1
23. | CtpykrypHble IpeoOpa3oBaHus B IPOCTPAHCTBE COCTOSIHUN OIIK-11.3.1
24. | YpaBHEHUs COCTOSIHMS U CUTHAJIbHBIN rpad OIIK-11.3.1
25. | BeiOop 1OIIFOCOB KeJlaeMOi 3aMKHYTOH CHCTEMBI OIIK-11.3.1
26. | JIuHeliHbIe KBaIpaTUYHBIE PETYISITOPBI OIIK-11.B.1
27. | Ucnonp30BaHWe BHYTPEHHEHW MOJIENIN STaJIOHHOTO CUTHAJIA OIIK-11.3.1
28. | [Ipumep cuHTE3a MOJAIBHOTO PETYJISATOPA OIIK-11.3.1
29. | llpunnun paboTel HAOJIIOIAIOIIETO YCTPOMCTRA OIIK-11.3.1
30. | PenynmupoBaHnHbIe HAOIIOAIONTNE YCTPOHCTBA OIIK-11.B.1
31. | OnruManbpHOE yNIpaBICHUE B IPOCTPAHCTBE COCTOSHUMN OIIK-11.B.1
32. | [IpsiMmoe u HENpsIMOE aJJaNITUBHOE YIIPABJICHHE OIIK-11.B.1
33. | ATanTUBHBIM PETYJATOp C 3TAJOHHOW Mognenbto B mpoctpanctse | OIIK-11.B.1

COCTOSIHUH

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3auera

Bomnpocsr (3amaun) mis 3adera / qudd. 3adera npeacTaBieHsl B Tadauie 16.

Kon
Ne i/t [Tepeuens BompocoB (3amay) st 3adeta / qmudd. 3adera iHMKaTOpA

1. YacToTHBIN METO/I HCCIIEOBAaHUS A0OCOMIOTHOW YCTOMYHNBOCTH OIIK-13.3.1
2. [IepBblii 1 BTOpo MeToab! JIssmyHOBa OIIK-11.B.1
3. Heo0xoxumoe u JOCTaTOUYHOE YCIIOBHUS a0COIOTHOM OIIK-11.B.1

YCTOMYUBOCTH
4. OcHOBHbIE MOJIOKEHUSI METOJ]a TAPMOHUYECKOro OanaHca OIIK-11.3.1
5. Henunelinbiit uiabTp ¢ ha3oBeIM onepexeHueM OIIK-11.3.1
6. Henuneitaplii pUiabTp ¢ aMIUIMTYTHBIM OCJIa0JIeHUEM OIIK-11.3.1
7. Omnpenenenne K03PHUITMEHTOB CTATUCTUYECKON JTMHEApHU3aIUU OIIK-11.B.1
8. AHnanus HEJIMHENHBIX 3aMKHYTBIX cucTeM METOA0M OIIK-13.3.1

CTaTHCTUYECKON JIMHEeapu3aluu
9. ["apMoHMYecKas TuHeapHu3alnsi HEJIMHEWHOTO DJIEMEHTA OIIK-11.B.1
10. | IlocTanoBKka 3a7auu CHHTE3a HEIUHENHOI CUCTEMEI OIIK-11.3.1
11. | HenuHeliHble KOPPEKTUPYIOIIKE YCTPOHUCTBA OIIK-11.3.1
12. | Cucrema c HEeTMHEHHOW 00pPaTHOW CBSI3bIO OIIK-11.3.1
13. | ®unbpTp Kanmana OIIK-11.B.1
14. | OcobeHHocTn pacdera CIy4dyallHOrO Tpollecca B HETUHEHHON OIIK-11.3.1

CUCTEME
15. | OcobeHHOCTH (ha30BBIX TOPTPETOB HEITMHEHHBIX CHCTEM OIIK-11.3.1
16. | YcnoBusi BOSHUKHOBEHMSI M YPABHEHHUS CKOJIB3SLIETO PEXKUMA OIIK-13.3.1
17. | Anamus noBenerns CY Ha $a30Boii INIOCKOCTH OIIK-13.3.1
18. | CucTtemsl ¢ mepeMEHHON CTPYKTYpOil OIIK-11.3.1
19. | OtnuuuTenbHbBIe 0COOCHHOCTH CUCTEM C TIEPEMEHHOU CTPYKTYpOH OIIK-11.3.1
20. | Jluneiinble ctoxactuueckue mogenu CY OIIK-11.3.1
21. | AHamM3 W CHHTE3 JIMHEWHBIX CTOXACTHYECKUX CHCTEM TP OIIK-13.3.1

CTallMOHAPHBIX CIyYalHBIX BO3ECHCTBUIX

npezcTaBieHsl B Tadbmure 17.
Tabnuna 17 — IlepeueHs TeM sl KYPCOBOTO MTPOSKTUPOBAHHMS/BBITIOTHEHHUS! KypCOBOM paboThI

[lepeyenp TeM UIi KypCOBOTO TPOCKTUPOBAHUS/BBIIOIHEHUS KypCOBOW padOTHI

Ne i/t

[IpumepHbIi IepeyeHb TeM I KypCOBOTI'O POEKTUPOBAHUS/BBITOIHEHHS KyPCOBOH

paboThl




CuHTE3 MOAAIBHOIO PEryJIATOPa C HAOIIOAAOIIUM YCTPOUCTBOM Ul 3aJaHHOTO 110

BAPHUAHTY JUHAMUYCCKOT'O 00BeKTa

CHHTE3 CUCTEM aBTOMATHUECKOTO YOpaBJICHUA

Bomnpocsl

npeJcTaBIeHBI B Tabmwuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIPOCOB ISl TECTOB

A1 IOPOBCACHUSA HpOMC}KYTOIIHOﬁ arreécrallii B BHUAC TCECTUPOBAHHA

No o/t

[IpuMepHBIii epeyeHb BOIIPOCOB ISl TECTOB

Kon
WHANKATOpa

1

1 tum) 3aganue KOMOMHUPOBAHHOTO THIIA C BEIOOPOM OJHOTO BEPHOTO
OTBETa U3 YEThIpeX MPEI0KEHHBIX U 000CHOBaHHUEM BBIOODA.
WNuctpykuums: IlpounTtaiiTe TEKCT, BhIOEpUTE TNPABHIBHBIA OTBET H
3aIUIINATE apTyMEHThI, 000CHOBBIBAIOIIHNE BEIOOp OTBETA.

Ykaxute, 4T0 U3 ce0s TPEINCTaBIACT JMHEApH3alvs HEIMHEHHOMN
CHUCTEMBI.

1. Paznoxxenue B psan Teitnopa B pabodeit Touke.

2. Paznoxenue B psp Jlarpanxka B paboueii Touke.

3. [IpeobpazoBanue Jlamnaca B paboueit Touke.

4. Ucnosnp3oBanue noauHoMoB barrepsopra.

OIIK-11.3.1
OIIK-11.B.1

2 tun) 3agaHue KOMOWHUPOBAHHOTO THIA C BbIOOPOM HECKOJIBKHX
BapHaHTOB OTBETAa M3 IMPEUIOKEHHBIX M Pa3BEPHYTHIM 00OCHOBAHUEM
BBIOODA.
Wuctpykmms: [Ipounrtaiite TEKCT, BHIOCPUTE IMPAaBHIBHBIC BapUAHTHI
OTBETA U 3aIUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BIOOP OTBETOB.
BriOepure BapuaHTBI PACHOJOKEHHUS IMOJNIOCOB HAa KOMITJICKCHON
IUIOCKOCTH, COOTBETCTBYIOIIME YCTOWYMBOMY COCTOSTHUIO CUCTEMBI.

1. y 3. f
X X

Re Re
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A Im \ Im

p Im

Re Re

\

OIIK-11.3.1
OIIK-11.B.1

3 tun) 3aaHue 3aKpBITOrO THIIA HA YCTAHOBJIEHUE COOTBETCTBHUS.
Nucrpykupmsa: IIpoumTaiite TEKCT M yCTaHOBUTE COOTBEeTCTBHE. K
KaX/10il MO3MLUM, JaHHOH B  JIeBOM  cToiOue, moadepute
COOTBETCTBYIOLLYIO ITO3ULMIO B IIPABOM CTOJIOLIE.
CooTHecuTe TUIIBI YIIPABJIEHUS U UX OCOOEHHOCTH.

[TpuHIMI
yIpaBICHUS

Onpenenenue

BxarouaeT 3agaTauK,
YyBCTBUTEIbHBIN AJIIEMEHT,
1. | yeunureapHO-IpeoOpa3oBaTeIbHOE
YCTPOMCTBO, UCTIOTHUTENHHOE
YCTPOMCTBO.

[TpuHIMDO
IPOrPaMMHOTO
(pa3oMKHYTOT0)

yIpaBJIeHUs

A)

OIIK-11.3.1
OIIK-11.B.1




Takoi crtoco0 ynpaBieHus, Ipu
KOTOPOM ONpEenseTCs

[TpuHIMn OTKJIOHEHHUE TEKYILEro 3HaUeHUsI
b) yIIPaBJICHUS 110 2. BBIXOJIHOM IIEPEMEHHOU OT
BO3MYILIEHHIO TpeOyeMoro 3Ha4eHUs U Ha €ro

ocHOBe (hopMupyeTrcs
YIPaBJISAIONIEE BO3JIEHCTBHE.
IIpu TakoM IPUHLUIIE YIIPABICHUS

[TpuHIMI YIIPaBJIAIOLIEE YCTPOMUCTBO MOKHO
B) yIIPaBJICHUS 110 3. IIPEACTAaBUTh KAK YCTPOMCTBO,
OTKJIOHEHUIO COCTOfIIIEE U3 IpOrpaMMaTopa u

WCIIOJHUTEJIBHOTO YCTPOMCTBA.
Ucnonb3yercs B TEX cilyyasx,
KOIJla Ha CUCTEMY JEHUCTBYET

[TpuHIMnI MHOTO Pa3JMYHbIX BO3MYILICHUH,
I') | xomOunupoBaHHoro | 4. | OMUH (MM HECKOJIBKO) U3 KOTOPHIX
yIpaBlIEHUS OKa3bIBaeT HauOOJIbIIIeE BIMSHUE

Ha paboTy CUCTEMBI YIIPaBICHUS U
MOKET OBITh U3MEPEH.

3anuimmre BIOpaHHbIE HU(PHI O COOTBETCTBYIOIIMMHU OYKBaMU:

A b B r

4  tun)  3amaHue  3aKpRITOrO  TUNAa  Ha  yYCTAHOBJIEHHE
IIOCJIEJOBATEIIbHOCTH.

Nucrpykuusa: [IpounrtaiiTe TEKCT U YCTAaHOBUTE IOCIIEIOBATEILHOCTD.
3anumure COOTBETCTBYIOLIYIO IOCJIEIOBATENBHOCTh OYKB cleBa
HaIpaBo.

YcTaHOBHTE MOCIENOBATENBHOCTh PEIICHMS 3aJa4ld CUHTE3a CUCTEMBI
yIpaBIEHUS.

A) MopaenupoBaHue CUCTEMbl aBTOMATUYECKOTO YIIPABJICHUS.

b) Beibop anroputrma ynpaBieHUs.

B) Amnanm3 mokasareneid KauecTBa CHCTEMBI aBTOMAaTHYECKOTO
yIpaBIECHUS.

I') Ananu3 nokasarenei KadecTBa pacrojaraéMoil CHCTEMBI.

J1) MonenupoBaHue pacrojiaraéMoi CHCTEMBI.

Baecute B Ta0uuIly COOTBETCTBYIOIIYIO IOCITIEIOBATEIBHOCTh OYKB
CJIEBA HAIIPABO.

OIIK-11.3.1
OIIK-11.B.1

5 tun) 3agaHue OTKPHITOrO TUIIA C PA3BEPHYTHIM OTBETOM.
Nuctpykuus: IlpounTaiiTe TEKCT W 3alUIIMTE  Pa3BEPHYTHIN
00OCHOBAHHBIN OTBET.

[IpuBeauTe mpuMep CUCTEMbBI aBTOMAaTHYECKOTO YIIPaBIIECHUS,
MCIOJIB3YIOLIEN PUHIUI IPOTPAMMHOTI0 yrpaBiaeHus. Onuumre
MPUYMHBI MPUMEHEHHsI IMEHHOTO TaKOr0 MPUHIIMIIA YIPABICHUSI.

OIIK-11.3.1
OIIK-11.B.1

1 Tun) 3aganne KOMOMHHUPOBAHHOTO THITA C BEIOOPOM OJJHOTO BEPHOTO
OTBETa U3 YEThIPEX MPEI0KEHHBIX U 000CHOBAHUEM BHIOODA.
WNuctpykuus: IlpounrtaiiTe TEKCT, BBIOEPHUTE NPABUIBHBIA OTBET H
3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETA.

YkaxuTe, B KAKOM CITydae CHCTeMa UMEET CKIIOHHOCTh K KOJIeOaHUsIM.
1. Cucrema HeycTOWYMBA.

2. XapaKTepuCTUUECKOE YPaBHEHUE CONEPKUT TOIBKO MHUMbIE KOPHHU.
3. XapakTepUCTUYECKOEC yPaBHEHHE COJCPKHUT  KOMILJIEKCHO-

OIIK-13.3.1




CONPSKEHHBIE KOPHHU.
4. XapakTepUCTUYECKOE YPAaBHEHNUE COJIEPIKUT TOJIBKO BEILIECTBEHHBIC
KOpHH.

2 tumn) 3agaHue KOMOWHUpPOBaHHOTO THma ¢ BbiOOpoM Heckosbkux | OITK-13.3.1
BapHaHTOB OTBETA U3 MPEIJIOKEHHBIX U Pa3BEPHYTHIM 0OOCHOBAHHEM
BEIOODA.
WNuctpykuus: IlpounTtaiiTe TEKCT, BbIOEpUTE TNMPaBUIbHBIE BapHUAHTHI
OTBETA U 3aIUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
VYkaxure, Kakue U3 MpeACTaBICHHBIX MaTpull [ 'ypBHIIa COOTBETCTBYIOT
YCTOWYHBOM CUCTEME.
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3 tum) 3agaHue 3aKPHITOTO THIA HA YCTAHOBJIEHUE COOTBETCTBUSI. OIIK-13.3.1

Wuctpykuua: IlpounTtaiite TEKCT M YCTaHOBUTE cooTBeTcTBHE. K
KaKJIOW TO3WIMH, JIaHHOW B JIGBOM CTOJIOLIe, TOIOEpHTE
COOTBETCTBYIOIIYIO MTO3UIIMIO B IIPABOM CTOJIOLIE.

CooTHecuTe Ha3BaHWE HEJTMHEHWHBIX AJIEMEHTOB C MX XapaKTEPUCTUKOMN

HO XapaKkTepucTuKa
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3anuimmre BIOpaHHbIE HU(PHI O COOTBETCTBYIOIIMMHU OYKBaMU:

A b B r )|
9 4  Tun) 3agaHve  3akpbiToro  Tuma  Ha  ycrtaHoBienue | OIIK-13.3.1
M0CJIEI0BATEIBHOCTH.

WNucrpykuus: [IpounTtaiiTe TEKCT U YCTAHOBUTE IMOCIEI0BATEIBLHOCTD.
3anuIIuTe COOTBETCTBYIOLIYIO IOCIEAOBAaTENbHOCTh OYKB CleBa
HaIpaso.

VKaxuTe BEpHYIO MOCIEN0BATENBHOCTh ocTpoeHust JIOUX cuctembl
YIPABJICHUS.

A) Iloctpoenue (ha30BbIX XapaKTEPUCTHK THUIIOBBIX 3BEHHEB

b) Paznoxenue [1® cucteMbl Ha TUTIOBBIC 3BEHBS.

B) Cnoxenue xapakTepHUCTHK.

I') Onpenenenue conpsAraroMx 4acToT.

Brecute B Ta0uuIly COOTBETCTBYIOIIYIO ITOCITIEIOBATEIBHOCTh OYKB
clieBa HaIpaBo.

10 5 tun) 3agaHue OTKPHITOrO TUIIA C PA3BEPHYTHIM OTBETOM. OIIK-13.3.1
Nuctpykuus: IlpounTaiiTe TEKCT W 3alUIIMTE  Pa3BEPHYTHIN
000CHOBaHHBII OTBET.
OnummTe KPUTEPUH Ka4eCTBA, OMUCHIBAIOIINE 3P (HEKTUBHOCTH paOOTHI
CUCTEMBI YIIPaBJICHHSL.

Cucrema OIICHMBAHHS TECTOBBIX 3aJJaHUM:

1 tum) 3agaHue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3
YETHIPEX TMPEUIOKEHHBIX W OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH TPABUIBHO
yKazaHa mudpa U MpUBEICHBI KOHKPETHBIC apryMEHTHI, UCIOJb3yeMbIC MPHU BBHIOOPE OTBETA.
[TomHOE coBmazeHWE C BEPHBIM OTBETOM OIlleHHMBaeTCs | 0OaiaoM, HEBEPHBIM OTBET HWIIM €TO
orcyTtcTBue — () OaIIoB.

2 tum) 3agaHie KOMOMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKUX BapUAHTOB OTBETA M3
MPEJIOKEHHBIX U PAa3BEPHYTHIM OOOCHOBAHHMEM BHIOOpA CUMTAETCS BEPHBIM, €CIU MPABUIHHO
yKa3aHbl TUGPHI ¥ TPUBEIACHB KOHKPETHBIC apTyMEHTHI, UCIIOJIb3yeMbIe MPU BHIOOPE OTBETOB.
[TonHOE coBnazieHHe C BEPHBIM OTBETOM OIICHHBAeTCs | OalljioM, €Clu JOMYIIeHbI OIUOKU HIIN
OTBET OTCYTCTBYET — () OaIIOB.

3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJIEHUE COOTBETCTBHUSI CUMTAETCS BEPHBIM,
€CJIM yCTaHOBJICHBI BCE COOTBETCTBHUS (IMO3HMIIMHM W3 OJIHOTO CTOJOIIAa BEPHO COTOCTABIICHBI C
MO3UIUAME APYToro cTonbia). [TomHoe coBmaeHne ¢ BEpHBIM OTBETOM OIICHUBaeTcs 1 Oaiom,
HEBEPHBIN OTBET WX €ro OTCyTcTBUE — () 6asIoB

4 Ttun) 3agaHue 3aKpBITOrO THUMA HA YCTAHOBJICHHE IMOCJIEI0BATEILHOCTH CUYUTACTCS
BEpPHBIM, €CJIM TPAaBWJIBHO YKa3aHa BCs MocieaoBarenbHOCTh mudp. IlomHoe coBmazeHue c




BEPHBIM OTBETOM OIICHUBAeTCs 1 0ayiom, eciii TOMyIIeHBI OIIMOKH WA OTBET OTCYTCTBYET — 0
0aJIoB.

5 Tum) 3agaHWe OTKPHITOrO THIA C Pa3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CITU
OTBET COBIAJAET C JTAJIOHHBIM IO COACPIKAHUIO U TMOJHOTE. [IpaBUIIBHBIA OTBET 3a 3aJaHHE
OIICHUBAeTCS B 3 OaJuia, €CiM JOMyIICHA OHA OMIMOKA \ HETOYHOCTD \ OTBET MPABUIILHBIN, HO HE
noJHbIH — 1 6ant, ecnu gonyieHo Oosiee 1 OmUOKY \ OTBET HENPABUIIBHBIN \ OTBET OTCYTCTBYET
— 0 OaymIoB.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00yd4eHus, peICcTaBlIeHbI B Ta0bmuIe 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne n/m [IepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Metomnueckue MaTepHabl, ONpeAeIIIONIe MPOLETYPBI OIICHUBaHUA
UH/IMKAaTOPOB, XapaKTEpU3YIOMMX HSTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJIepXkKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [ YAIIl, pernamMeHTUpYHOUMX TMOPAIOK W NPOLEAYPY
MPOBCACHUA TCKYIICTO KOHTPOJA YyCIICBACMOCTU U HpOMe)KYTOqHOﬁ aTTecralnuu 06yqafoumxc;1
['VAIL

11. Meronudeckue ykazaHus s 00yUYaIONINXCS IO OCBOCHHIO TUCITUTUTHMHBI

11.1. Metonuueckne yKa3aHus g OOyYalOmUXCS IO OCBOCHHIO JICKIIMOHHOTO
Marepuania.

OCHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKU CTPOMHOE, CHCTEMHOE,
rIy0OKOe U SICHOE HW3JIOKEeHHE ydeOHOro marepuana. Ha3HaueHHWe COBPEMEHHOH JEKIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYHTHh BCIO MH(OPMAIUIO MO TEME, a B OCBOCHUH
dyHIaMEHTANBHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO T[O3HAHUS, HOBEHIINX
JTOCTH)KCHUH HaydHOW MbICIH. B y4eOHOM mporiecce JICKIMs BBITOJIHIET METOAO0JOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAIMOHHYI0 (DyHKIMU. JIeKIHs pacKphIBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00siacTh 3HaHUs, €€ TpoOJeMBbI, JaeT IeIbHOE MPEACTaBIeHWE O JWCIUILUIMHE,
MOKa3bIBa€T B3aUMOCBSI3b C JPYTUMU AUCIUIUIMHAMM.

[TnaHupyeMble pe3yJIbTaThl IPU OCBOCHUU 00YYAOITUMHUCS JICKIIMOHHOTO MaTepHaa;

— TOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAaHHUI, YpPOBEHb
KOTOPBIX ONpPEAEIIICTCS LIEJIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOHU TEME;

— TIOJIyY€HHE OMbITa TBOPUECKOM pabOTHI COBMECTHO C MPEINOAaBaTEIeM;

— pasBuUTHE TPO(PECCHOHATBLHO-ICIOBBIX  KA4yeCTB, JIIOOBM K MpeaMery |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILICHHUS.

— TOSBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSTENILHON paOoTHI;

— TMOJy4YeHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUSI HAYKH U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha ONFDKAUIINE TOJIBI;

— Hay4UThCS METOIMYECKH 00padaThiBaTh Marepuai (BBIACIATH TJIaBHBIE MBICIH H
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJIAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopMyITUPOBKax);

— TOJTy4YeHHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCA JAEMOHCTPALMEN  CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOI0 MarTepuajga MpU TPOBEACHUM KOPOTKHUX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCIUTUIHHE.

CTrpyKTypa npeaocTaBaeHHs JSKIIMOHHOT0 MaTepHaia;

— Meroasl u cpeactBa TAY, cBs3b € 3a4a4aMu peagbHOTO MUPA;

— Pazgens TAY, knaccudukanus peniaemMbIx 3a1a4 ¥ COOTBETCTBYIOIIUX UM MOJIETEH;

— Kiaccuueckas TAY, ucnonp3oBaHue annapara nepe1aTouHbIX (yHKIHIA;




— Cospemennas TAY, MeToabl TMHEHHOU anreOphl;
— Henunelinble CHCTEMBI, 0COOCHHOCTH OIMCAHUSI, MCTOIbI AHAJIM3a U CHHTE3A.

11.2. Meronuueckue ykazaHus il OOYYaIOUIMXCS MO TNPOXOXKACHUIO MPAKTUYECKHX
3aHATHN

[IpakTuyeckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (POpPM OpraHu3zaluu y4eOHOTro
npoliecca, 3aKII0Yaoniasics B BBITOJHEHUH 00y4atoIUMKCS 1101 PYKOBOJICTBOM MPETOAABATENS
KOMILIEKCa Y4eOHBIX 3aJJaHUN C LENbI0 YCBOGHHS HAyYHO-TEOPETUUYECKUX OCHOB Y4eOHOM
JUCLUIUIMHBL, TPUOOPETEHNsI yMEHNUN 1 HAaBBIKOB, OIbITA TBOPUECKOU AESITEIbHOCTH.

Lenbio NpakTUYECKOTO 3aHATUS JUIsl 00YUaIOIerocs sIBJISETCS IPUBUTUE OOYYaIOLIMCS
YMEHMI U HaBBIKOB NPAKTUYECKOM JEATEIBHOCTH 110 U3y4aeMOM TUCIHUILIAHE.

[Inanupyemble pe3yapTaThl TP OCBOEHUH 00yUYaIOIMMCS IPAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOJieHue, pacIlupeHue M JeTalu3alus 3HAHWHA TpH pEIIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEIbHBIX CIIOCOOHOCTEH, CAMOCTOSTEIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOAMKAMU HU3Y4YEHHUsS KOHKPETHOM YyueOHOM
JUCLUILINHBL,

— BBIpa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICJICHUS! MOJIYYEHHBIX 3HAHUM s
BBITIOJTHEHHS 3aJaHUI;

— o0eclne4yeHue palvoHATIBHOIO COYETaHHs KOJIEKTMBHOM M MHIUBHUAyalbHOU (opM
o0y4eHusl.

TpeGoBaHus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

Meronuyeckue ykazaHuss U TpeOOBaHUS K MPOBEICHUIO MPAKTUUYECKUX 3aHATHH
IIPUBENICHBI B CIEAYIOIUX UCTOUYHUKAX:

1. Teopust aBTOMaTHYECKOTO yIpaBJieHUs : TpakTukyM. 4. 1 / M. B. Bypakos ; C.-
[TetepO. roc. yH-T a3poKOCM. MPUOOPOCTPOEHHUSL. - DIEKTPOH. TeKcToBble AaH. - CII0. : U3n-Bo
I'VAIL 2016. - 76 c.

2. Teopust aBTOMaTHYECKOr0 YIpaBlieHUs : MpakTHKyM. 4. 2 / M. B. Bbypakos ; C.-
[TerepO. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHMS. - DIEKTPOH. TeKcToBbIe AaH. - CII6. : M3a-BO
I'VAIL 2017. - 67 c.

3. Teopust aBTOMaTUYECKOTO yIIpaBieHus: mpakTukyM: B 2 4. U. 2 / H. B. PemeTnnkoBa,
A. B. CratkeBuy, B. ®@. HTunmakos. — CII0.: 'YAII - DnektpoH. TekcToBbIe AaH. - 2024. — 76 c.

4. Teopusi aBTOMAaTUYECKOTO YIPABJICHUS : MPAKTHKYM : B 2 4. 4. | / B. @. Illunurakos,
H. B. Pemernuxosa, A. B. CrarkeBuu ; C.-Ilerep0. roc. yH-T a3poKocM. IpuOOPOCTPOCHUSI. -
DneKTpoH. TeKcToBbIe naH. - CankT-IletepOypr : U3n-so 'Y AII, 2023. - 76 c.

11.3. Meronuyeckue yka3zaHUsl AJ1 OOYyYarOIIMXCS IO BBINOJHEHHUIO J1a00paTOPHBIX
pabot

B xone BeimonHeHus 1a00paTOpHBIX pPadOT oOydaromuiics JODKEH YIayOuTh H
3aKpenuTh 3HAHMs, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHON METOJUKOM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHH C KBAJTU(PHUKAIMOHHONH XapaKTEPUCTHKOW OOYYaromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenue 51abopaTopHBIX paboOT OO0yyaromMMCS SIBISIETCS HEOThEMJIEMON YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpENesiseMON Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIuM pelIeHne CIeIyoIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TIpHOOpETeHHE HABBIKOB HCCIICOBAHHUS MPOIECCOB, SBJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIUINHBI,

— 3aKpeIUIeHHe, pa3BUTHE U JAETalM3alus TEOPETUYECKUX 3HAHUM, MOJYyYEHHBIX Ha
JEKIMSX;



— MOJIy4eHUE HOBOW MH(POPMALIUY 110 U3yYaeMOl TUCIHUILINHE;
— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ 1abopaTOpPHBIM
000pyI0BaHUEM U PUOOPAMH.

3amanus ¥ TpeOOBaHUS K MPOBEACHUIO J1a00OPATOPHBIX PaOOT MPHUBEIACHBI B CICTYIONTNX
MCTOYHUKAX:

1. Teopust aBTOMaTUYECKOTO YNPABICHUS : METOIMYECKUE YKa3aHUS K BBINOJIHEHUIO
naboparopubix padbot Ne 1-9 / C.-Iletep0. roc. yH-T adpokocM. mpubdopocTpoerus ; coct.: M. B.
bypaxkos, T. I'. [TonsxoBa, A. B. Ilomzopoga. - CII6. : U3a-Bo I'YAIL 2006. - 62 c.

2. Teopuss aBTOMAaTUYECKOTO yIPABJIEHUS : METOAMYECKHE YyKa3aHUsi 110
BBITIOJIHEHHIO JIabopatopHbix pador Ne 1 - 4 / C.-Ilerepb. TOC. YH-T adpOKOCM.
npubopocTpoerus ; coct. M. B. Bypakos. - DnekTpoH. TekcroBble aaH. - CII6. : U3n-Bo I'VAIL
2016. - 26 c.

3. Teopusi aBTOMaTU4eCKOro ympaBieHus. HenuHelHbIle cUCTEMBI : METOJUYECKHE
yKa3aHWs K BBIMOJHEHUIO JabopaTopHbix pabor / C.-Ilerep6. roc. yH-T a’3pOKOCM.
npubopocTtpoerus ; coct. M. B. Bypakos. - DnektpoH. TekcroBble aaH. - CII6. : M3n-Bo I'VAIL
2018.-48 c.

Crpykrypa u hopMa oT4yeTa 0 1a00paTOpHOM padbore

Otuer o nabopaTopHOW pabore wumMeeT (OpPMY TUIEPTEKCTOBOTO JIOKyMEHTA,
COJICpIKaIero 3aJlaHue Ha JabOpaTOpHYI0 paboTy, KpaTKUE TCOPETHUUCCKHE CBEICHHUS 10 TEME
paboThl, OMUCAaHHWE CXEM M aJTOPUTMOB, HWCIOJb30BAHHBIX IIPH BBIOJHCHUU pPaOOTHI,
Pe3yJIbTaThl BEIYUCIUTEIFHBIX SKCIEPUMEHTOB B BUE TPApHUKOB (IMarpamMm), a TAKKE BBIBOJIBI
10 UTOTaM TPOJICTIAHHOM PaOOTHI.

TpeGoBanus k 0hopMIEHUIO OTYETA O JIabopaTOpHOU paboTe

OTueT OOKEH CcoNepXKaTh THTYJBHBIA JIUCT, a €ro COJEp)KaHHWe JOJDKHO OBITh
odopmieno cornacao 'OCT 7.32 —2017.

HopmatuBHass nokymeHTanusi, HeoOxomumasi s oQopmieHHs, TpHUBEJICHA Ha
anekTpoHHOM pecypce ['Y AIL: https://guap.ru/standart/doc

11.4. Meroauueckue yka3aHus JUIs OOYYalOLIMXCS IO TMPOXOXKJIEHHIO KypCOBOIO
POCKTHPOBAHUS/BHITIOIHEHHS KYPCOBOW PaOOTHI

KypcoBoit npoekt/ paboTa IpoBOAUTCS € LENbI0 (OPMUPOBAHUS Y 00YyHaIOLIUXCS OIbITA
KOMIUIEKCHOT'O PEIlIeHUs] KOHKPETHBIX 3a/1a4 MPOPECCUOHATBHON AESITEIbHOCTH.

KypcoBoit npoekt/ paboTa 1mo3BosisseT o0yyaromemMycs: NpUMEHUTb U CTPYKTypUpPOBaTh
TEOPETUUECKHUE 3HAHMUSI, TOJIyUEHHBIE B X0/1€ U3YUECHUS JUCIIUIINHBL.

CTpyKTypa MOsICHUTENEHOM 3aIMCKU KYPCOBOTO MPOEKTa/ pabOTHI

MeTtonudeckue yka3zaHus K KypcoBoil paboTe nmpuBeeHbl B UCTOUYHUKAX:

1. CuHTEe3 MOJAJIIBHOTO PETYJIATOPa ¢ HAOIIOAAIOIINM YCTPONUCTBOM : METOUYECKHE
yKazaHus JUisi KypcoBoro u AuruiomMHoro mnpoektupoBaHus / C.-Ilerep6. roc. yH-T a3pOKOCM.
npubopoctpoerus ; coct. M. B. Bypakos. - DnektpoH. TekcroBsie naH. - CII6. : M3n-so ['YAIL,
2015.-51c.

2. CHHTE3 CHUCTEM aBTOMATHYECKOTO yYOopaBJ€HUA @ MCTOAUYCCKUC YKa3aHUS I10
BBIMIOJTHEHUIO KYpPCOBBIX M AWIIOMHBIX pabor / C.-Iletep6. roc. yH-T a’3pOKOCM.
npubopoctpoeHus ; cocT.: B. ®@. [llunuiakos [u ap.]. - Cankr-IletepOypr : M3a-so ['YAIL, 2022.
-37c.

OTueT HOKEH CoNepXKaTh THTYJIBHBIA JIUCT, a €ro COJEp)KaHHWE JOJDKHO OBITh
opopmieno cornacao 'OCT 7.32 —2017.

TDC6OBaHI/I$I K Od)ODMJ'ICHI/IIO MOSICHUTEILHOM 3aIIMCKH KYPCOBOTO HDOCKT&/ Da6OTBI




HopmatuBHass nokymeHTanusi, HeoOxomumas s odopmieHHs, TpUBEICHAa Ha
anekTpoHHOM pecypce ['YAIL: https://guap.ru/standart/doc

11.5. Meroaudeckue yka3aHus sl OOYYaIOUIMXCS 10 MPOXOXKIACHUIO CAMOCTOSITEILHON
paboTsl

B Xo/ie BBITIOJHEHHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PabOTy MO
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJICTBE MpETOAaBaTeisi, HO 0e3 ero HemoCpeaCTBEHHOTO
YYaCTHSL.

it oOy4arommxcsi 1Mo 3a09HOM ¢GopMe OOyYeHHS, CaMOCTOSATEIbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpomecce BBHIMONHEHUS] CaMOCTOSATENBHOW paboThl, y oOydaromerocs: (GopMHpYyeTcs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISICT UM pa3BUBATh YMCHHUS
¥ HaBBIKM B YCBOCHHH W CHUCTEMAaTH3aIlMHM TPUOOpETaeMbIX 3HAHWH, 00ECIIEYMBAET BBICOKHNA
YPOBEHb YCIEBACGMOCTH B TEpUOJ OOydYEHHUs, TIOMOTACT TIOJYYUTh HABBIKK TOBBIIICHHUS
poQeCCHOHATBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepualiaMd,  HAMpPAaBISIONIMMU  CAMOCTOSITENILHYIO — paboTy
00yyJaromuxcs SBISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 1o TUCIHILIHHE;

— METOJIUYECKHE YKa3aHHs MO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (s 00yYarommuXCst
1o 3a04HOU (hopme 0OydeHuUs).

11.6. Metoauueckne ykazaHusl Il OOYy4alOUIMXCA MO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH.

Texkyuii KOHTPOJIb YCIEBAEMOCTH CTYACHTOB MPOBOAMUTCS IyTEM MOHHUTOPUHIA
pPEe3yNbTaTOB BBHITIOTHEHHS JIA0OPATOPHBIX pPabOT, KOHTPOJIBHBIM BOMPOCAMH Ha 3alIUTEe
MPAKTHUYECKUX M Ja0OpaTOpHBIX paboT, MyTeM TMOJIy4eHHs OOpaTHOW CBSI3U BO BpeMs
MPOBEICHUS JIEKIIHIA.

CBoeBpeMeHHasl clada OTYETOB MO JaOOpPaTOPHBIM M MPAKTUYECKUM 33JaHUAIM U
MOJIOKUTENBHBIA PE3yJIbTaT Ha 3alIUTE 3THX Pa0OT MOXKET YUHUTHIBATHCS MPHU MPOBEICHUU
MIPOMEXKYTOUYHON aTTECTALlUU.

11.7. Meroauueckue ykazaHus JUid 00y4aroIuXcs MO MPOXOXKAECHUIO MPOMEXKYTOYHON
aTTECTaIlHH.

IIpomexxyTouHass  arrectanuss  OOydaroIIMXCsl — IpPEJyCMaTpUBaeT  OLIGHUBaHME
POMEKYTOUYHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHUs 1o aucuuiuinHe. OHa BKITIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OIECHKM 3HAHHH, MOJYYEHHBIX OOydYaloUmMMcs B Ipolecce
U3yYeHUs BCEW MUCUMIUIMHBI WIH €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHON paboThI, CIIOCOOHOCTH
OPUMEHATh MUX JAJs pPElIeHUs NPaKTUYEeCKUX 3ahady. DK3aMeH, KaK NpaBUiIO, MPOBOAMTCS B
NepuoJl SK3aMEHAI[MOHHONW CEeCCHHM M 3aBEpIIAcTCs aTTECTAIIMOHHON OIICHKOH «OTIMYHOY,
«XOpOUIO», «yAOBIETBOPUTEIILHOY, «HEYAOBIECTBOPUTEIHHO.

— nuddepeHIMPOBaHHbBI 3a4eT — 93T0 (¢GopMa OLEHKM 3HAaHUHM, IOJIy4YEHHBIX
00y4aromuMcs IpU U3Y4YEHUU JTUCLMIUIMHBI, IPU BBIOJHEHUH KYypPCOBBIX IPOEKTOB, KypCOBBIX
paboT, HayYHO-HCCIIEIOBATENBCKUX pabOT U MPOXOKICHUN MPAKTUK C ATTECTALlMOHHOM OLIEHKOM
«OTIIMYHOY, «XOPOILO», «yIOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHON.

[IpomexyTtounas arrectauusa nposoautcs no ®OC, npuBeaeHHoMy B 1.10.3 naHHOM
paboueii mporpaMMsbl JUCLUIUIMHBL.
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