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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | O6ecrieuenne 6a30BOTO YPOBHS 3HAHUN W HABBIKOB, HEOOXOMMBIX JJIS IOCTPOSHHS U aHAIN3a MOJIEIIEH MPOIecCcoB
YIIPaBJICHUS U CUHTE3a YCTONUMBBIX CUCTEM aBTOMATUUECKOT0 YIPABICHUS C TPeOYeMbIMU CTaTUYECKUMH U
JUHAMUYECKUMH XapaKTEPUCTHKAMHU.

2. MECTO JUCHHIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpedoBaHus K NpeaBapUTEIbHON MOATOTOBKE 00y4aloMIerocs:

2.1.1 | Mexanuka

2.1.2 | OcHOBBI Hay4YHBIX UCCIIETIOBAHUHI

2.1.3 | IlpuknagHas MexaHHUKa

2.1.4 | TeopeTrueckre OCHOBBI NEKTPOTEXHUKHI

2.1.5 | Teopernueckasi MexaHHKa

2.1.6 | Teopus u ycTpOHCTBO CyIHA

2.1.7 | ®usuka

2.1.8 | MaremaTuka

2.1.9 | HauepTarenbHast reoMeTprs 1 HHXEHEpHAs Tpadika

2.1.10 | Xumus

2.2 | JMCHMIUTMHBI M MPAKTHKH, /15l KOTOPBIX OCBOEHUE TAHHOM TUCHHUIUIMHBI (MOTYJIs1) HEOOX0AUMO KAK
npeamecTBYyoIIee:

2.2.1 Cy,I[OBbIe ABTOMATU3HUPOBAHHBIC 3JICKTPOIHEPICTUICCKUE CUCTCMBI

2.2.2 | CynoBble 21eKTPOIPUBOJIBI

2.2.3 | MozpenupoBaHHe CyJOBOTO IEKTPOOOOPYIOBaHUS U CPEICTB aBTOMATH3AIUN

2.2.4 | CucteMsl ynpaBiIeHUs SHEPreTUUECKUMHU IIPOLiECCaMU

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHHS JUCLIUILIMHBI
(MOJIY.JIST)

IK-11: Cnoco0eH ocylecTBJIAThL HadII0eHe 32 padoToii aBTOMATHYECKHX CHCTEM YIPaBJICHHS IBUraTeIbHOI
YCTaHOBKOI{ M BCIIOMOTaTeJIbHBIMA MeXaHU3MAMHM

ITK-11.1: YMeeT ocylIecTBIATh HAOMIOACHUE 32 pabOTOH aBTOMATHICCKHX CUCTEM YIPABJICHUS IBUTATSILHON YCTaHOBKOM

[IK-11.2: YmeeT ocymiecTBIsATh HAOIIOACHNE 32 PAaOOTOM aBTOMAaTHIECKUX CHCTEM YIIPABJICHHS BCIIOMOTATEIbHBIMU MEXaHU3MaMH

IIK-12: CniocodeH chpopMupoBaTH 1eJIH MPOEKTa (MPOrpaMmbl), pa3padoTaTs 00001eHHbIE BADHAHTHI UX I0CTHKEHUS],
BBINNOJIHUTH AHAJIU3 3TUX BADUAHTOB, IPOTrHO3UPOBATH MOCTACACTBUA, HAXOIUTH KOMIIPOMHUCCHBIEC PCIICHUSA

[IK-12.2: YMeeT npou3BOAUT aHAIN3 BAPUAHTOB MPOEKTa (IIPOrPaMMBl)

B pesyibTate 0CBOCHMS AMCHUIIIMHBI 00y4AIOLIUICS J0JKEH

3.1 |3nars:

3.1.1| TIpuHIMITEI TOCTPOCHUS ¥ (PYHKIMOHUPOBAHUS CHCTEM aBTOMaTH4Ueckoro ynpanieHus (CAY) U MeTOIbI aHAIH3a U
CHHTE3a UX CBOMCTB.

3.1.2| Cnoco0sl HacTpoiikn CAY s obecriedeHus 3aJaHHbBIX TapaMeTPOB.

3.1.3| Bausnue napamerpos nemMeHToB CAY Ha cTaTHYeCKHE U TMHAMUYECKHE CBOICTBA CUCTEMBI B IIEJIOM.

3.1.4| Meroabl MATEMaTHYECKOTO U KOMIIBIOTEPHOTO aHamu3a 3aMKHYThIX CAY.

3.2 | YmeTh:

3.2.1| Cocrapnars GpyHKIMOHATEHEIE cXeMbl CAY pa3nudHBIME ITapaMeTpaMu.

3.2.2| PacuuThiBaTh MapaMeTphl U 00SCIICUCHUS 3aIaHHBIX CBOHCTB CUCTEMBI.




3.2.3| OueHuBaTh BIUSIHUE TAPAMETPOB IIEMEHTOB CYJOBBIX CUCTEM aBTOMATHUKH HA CTATUYECKYIO M TUHAMUYECKYIO TOYHOCTD
peryIupoBaHusI.
3.2.4( CocraBnits cTpykTypHBIe cxeMbl CAY 1S aHAH3a CBOICTB CyHOBBIX CUCTEM aBTOMATHUECKOTO YIPABICHUS.
3.3 | Baagerb:
3.3.1| Hasbixkamu cocTapieHuUs HYHKIMOHAIBHBIX cXeM cyIoBBIX CAY.
3.3.2| Hasbixamu pacu€ToB nmapamMeTpoB 31eMeHTOB CAY.
3.3.3| HaBblkamMu CHHTE€3a KOPPEKTUPYIOLIUX YCTPOICTB.
3.3.4| Hasbikamu ananu3za cBoicTB CAY MO CTPYKTYpHBIM CXEMaM.
4. CTPYKTYPA JUCHHUIIJIMHBI (MOAYJIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHA/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUSA / Kype AroT
Paznen | Pa3zgen 1. AHAIN3 TUHEHHBIX CHCTEM ABTOMATHYECKOT0 YIIPaBJIEHHS
(CAY)
Jlex Ipuniune: moctpoenust CAY. Knaccundukarus CAY. /Jlex/ 5 2 JI1.1 0
JI1.2712.1
Jlex CraTuueckue U TUHAMUYECKUE XapaKTepPUCTHKH. JInHeapu3anus. 5 2 J1.1 0
[epenarounsiii koappunment. Tunossie Bo3aericTBust. /JIek/ JI1.2J12.1
JIab JlaGoparopnas pabota Ne 1. OcHOBBI paboThI ¢ IPUKIaTHON 5 4 JI3.1 0
nporpammoit SimInTech JlaboparopHas padota Ne 2. CHsitue
CTaTHYECKUX U IUHAMHYECKHUX XapaKTEPUCTHK B BRIYMCIUTEIBHOM Cpeie
SimInTech /JTa6/
Jlex Marematunueckoe onucanue CAY. IToHsTre nepenaTouHoin GyHKIUH. 5 2 JI1.1 0
IToHsaTHE 3BeHA U CTPYKTYPHO#IT cxeMbl. /JIek/ JI1.2J12.1
Jlex TumnoBsle 3BeHBs aBTOMAaTHKH. CBOICTBA THITOBBIX 3BeHBEB. /JIeK/ 5 6 JI1.1 0
JI1.2712.1
JIab JIabopaTopHas pabota Ne 3. MccrnenoBaHue CTaTHIECKUX U 5 8 JI3.1 0
IUHAMUYECKHX CBOICTB TUIOBLIX 3BEHLEB aBTOMAaTUKH /J1ab/
Jlex CrpykrypHble peodpasoBanus. [Iopsiok cocTaBieHus CTPYKTYPHBIX 5 2 JIT.1 0
cxeMm. /JIex/ JI1.2J12.1
Jlex [epenaTounsle HyHKIMU 3aMKHYTHIX cucTeM. CTaTiHdeckas TOYHOCTD 5 2 JI1.1 0
CAY. /JIex/ JI1.2712.1
Jlex YacToTHBIE XapaKTEPUCTUKHU. HaCTOTHBIE XapaKTEPUCTUKU TUIIOBBIX 5 4 J1.1 0
3BEHBEB U LIENI0YEK 3BEHBEB. /JIeK/ JI1.2J712.1
JIab JlaboparopHas padota Ne 5. YacTOTHbIE XapaKTEPUCTHKHU 3BEHBEB U 5 4 JI3.1 0
cucrem /JIab/
Jlex VYcrottunBocts muHeHHBIX CAY. /Jlek/ 5 4 J1.1 0
JI1.2712.1
Jlab JlaGopatopnas pabota Ne 6. MccnenoBaHue BIUSHUS CTPYKTYPHI U 5 4 JI3.1 0
napameTpoB CAP Ha e€ cTaTnveckue u JUHAMUYECKUe cBoiicTBa /J1ab/
Cp /Cp/ 5 48 JI1.2J12.1 0
Paznen | Pa3zmen 2. Cunre3 auHenbIx CAY
Jlex Buns koppekun nuneitHbIx CAY. [TocnenoBarenbHble KOPPEKTUPYIOIINE 5 4 JI1.1J12.1 0
3BeHbs. MecTHBIe 0OpaTHBIE CBs3H. /JIek/
Jla6 JlaboparopHas pabota Ne 7. McciemoBaHue BIHSHUS 5 4 JI3.1 0
MIOCNIEAOBATEIBHBIX KOPPEKTUPYIOIINX 3BeHbEB Ha cBoiicTBa CAP
/J1a6/
Jlab JlabopatopHas padota Ne 8. MccnemoBaHue BIMSHUAS MECTHBIX 5 4 JI3.1 0
o0OpaTHBIX CBsi3el Ha cBolcTBa 3BeHbeB U CAP /J1ab/
Jlex Iopsmok crHTE3a KOPPEKTUPYIONINX 3BEHBEB. /JIek/ 6 2 JI1.1J12.1 0
J1a6 JlaboparopHas pabota Ne 4. CtpykrypHbIe ipeoOpazoBanus /J1ab/ 6 8 0
Cp /Cp/ 6 48 JI1.1J12.1 0
Pazpen | Paspen 3. Heruneiinbie CAY
Jlek Henwuneitapie cucteMsl. @a3oBoe MpoCTPaHCTBO | (hazoBas 6 2 JI1.1J12.2 0
ITOCKOCTS. /JIex/
JIab JlabopaTopHast paboTa Ne 9. MccienoBanne HeTMHEHHBIX 3BeHbEB /J1ab/ 6 4 J13.1 0
J1ab Jlaboparophas pabota Ne 10. da3obie moptpeTs! /J1ab/ 6 4 JI3.1 0
Jlex Merto rapMOHHYECKOH JIMHeapu3annuy HelIMHeHoCcTeH. /JIex/ 6 2 JI1.1J12.2 0
Jlex OnpeeneHne pexxuMa aBTOKOJIC0aHUH METOIOM TapMOHHYECKOH 6 2 JI1.1J12.2 0
nuHeapusaun /JIex/




JIab JIabopaTopHast paboTa Ne 11. MccnenoBanue HeMMHEHHOH CHCTEMBI 6 4 J3.1 0
ABTOMAaTHYECKOTO perynuposanus /J1a6/
Jlek VYcroitunBocts HenuHelHHbIX CAY. Kputepnit abconoTHOM 6 2 JI1.1J12.2 0
ycToitunBoctH /JIex/
Cp /Cp/ 6 22 JI1.1J12.2J13. 0
2
HKP /UKP/ 5 4 J1.2 0
HKP /UKP/ 6 8 J1.2 0

5. COJEP’KAHUE JUCLUILIMHBI (MOAY.JIST)

[IATBIM CEMECTP
Pasnen 1. AHanmu3 IMHEHHBIX CUCTeM aBToMaTtndeckoro yrnpasieaus (CAY)

Tema 1.1. IlpuHIUNIEI HOCTpOCHUS U HYHKIIMOHHPOBAHUS CUCTEM aBTOMaTHuYeckoro ynpasieHus (CAY)

TAY — HayuHas OCHOBa CO3/J]aHUsI aBTOMaTHYecKuX cucteM. OcHOBHbIE MOHATHS TAY. OOBEKT ynpaBieHHs, yCTPOUCTBO
yIIpaBiieHns, epeMeHHbIe. PasomkHyThIe 1 3aMKHyTEIe CAY. Kitaccnduxarmst CAY. Kpartkas ncropudeckas cripaBka.
CraTudeckue peXUMbI, CTATHIECKHE XapaKTepUCTHKH. JIMHeapu3anus CTaTHIECKUX XapaKTepu-CTHK. [lepenaToaHbIit

K03 (HULIMEHT 3BeHa KaK XapaKTepPUCTHUKA CTATHYECKOTO PEXKUMA.

Junamudeckue pexumsl CAY. IlepeperynupoBaHue, K0i1e0aTenbHOCTb, BPEMsI IEPEXOJHOTO MPO-11ecca, YCTOHIHBOCTb.
Juddepennnansusie ypapaernus CAY. Iorstue nepenatounoit GpyHkmu. THIIOBEIE BO3ACHCTBYI.

Tema 1.2. TunoBsle 3BeHbsI aBTOMAaTHKH

IMonsitue 38ena CAY. Ilonstue cTpykTypHOii cxembl. Knaccugukarys 3BeHbEB: NPONOPIMOHAIBHBIC, HHTEI PUPYIOLIHE,
muddepennupyromue. bessiHepuInOHHBIE U HHEPIIMOHHBIE 3BeHbA. [IepenaTou-Hple (GYHKINH THITOBBIX 3BeHBEB. [lepexomHble
XapaKTEePUCTUKH 3BeHbEB. BBIBOA MepeqaToYHbIX (QyHKIHI 00BEKTa YIIPaBICHHS.

CrpyktypHble npeobpazoBanusi. CoennHeHne 3BeHbeB. [lepenaTounas GyHKIMS SKBUBAJICHTHOTO 3B€HA MIPU MOCIE0BATENBHOM,
napaJuleIbHOM U BCTPEYHO-NapaieIbHOM coequHeHnn. [IpaBuia nepe-Hoca CyMMaTOpOB U y3/I0B.

Tema 1.3. Cratnueckue 1 AMHAMHAYECKHE CBOMCTBA 3aMKHYTHIX CHCTEM aBTOMaTmdeckoro ynpasieHus (CAY)

Ilepenarounas Qpynkuus 3amkHyTol CAP 110 3aatoieMy 1 BO3MyIIAOIeMy BO3eicTBUSAM 1 10 omnOke. [ToHsTHe cTaTHuecKoi
onm0Oku. CraTnyeckas ommuOKa Kak KpUTEPHi KayecTsa mpolecca yrnpasieHus. CriocoObl YMEHBIICHUS CTATHYECKON OIIMOKH.
Crarnuaeckue coiicta CAP ¢ mpomopunonansHbIM peryiaropoM (crarndeckie CAP). Bimsaue nepexatounoro koaddunmenra Ha
BEJIMUNHY cTaTHIecKoi omuoku cucremsl. CAP ¢ nHTErpanbpHEIM perynsaTopoM (actatmueckue). CkopoctHas ommbka. Crensmue
cucteMbl. Omnbku crnexxeHust. JloOpoTHOCTb.

ITpumepsl cucTeM aBTOMAaTHYECKOTO PETYIUPOBAHMS.

Tema 1.3. YacTOTHBIE XapaKTEPUCTUKU.

ITonsTHE YacTOTHBIX XapakTepucTUK. YacToTHas nepenaTouHas ¢yHknus. Ammintyaasie (AUX) u ¢asoseie (PUX) gacToTHEIE
XapaKTEepPUCTHKU. AMIUTUTYIHO-(ha30BbIe yacToTHbIE XapakTepucTuku (ADUX). Jlorapupmuueckas Gopma 4acTOTHBIX
xapaxrepuctuk (JIAX n JIOX).

YacToTHbIE XapaKTEPUCTUKH TUIOBBIX 3BeHbeB. AUX, ®UX u AOUX nenouxku nociae0BaTeIbHO COEAMHEHHBIX 3B€HbEB. BnusHue
TUIIA 3BE€HbEB HA MUHUMAJIbHBIA 1 MaKCUMaJIbHbIH (a3oBblii caBur. BinsHue nopsinka cucremsl Ha Bua ADOUX. IToctpoenue
JT0rapu(MHUIECKUX YACTOTHBIX XapaKTEPHCTHK IIEIIOYKH MOCIIE0BATEIEHO COEIMHEHHBIX 3BEHbEB. BIilMsiHNE THIIA 3BEHBEB LIETIOUYKA
Y TIOpSIZIKA CHCTEMbI Ha HU3KOYaCTOTHBIN U BBICOKOYACTOTHBIN yyacTku JIAX u JIOX.

Tema 1.4. YcroituuBocts nuneitHbIX CAY.

IMonsTue ycroitunBocTy. BnusHue KopHEH XapakTepHUCTHYECKOTO YpaBHEHH Ha yCTOWYMBOCTh. Kputepun ycToHduBOCTH:
anreOpandeckuii, HafikBrcra. 3amacsl yeroitanBocTr. OnpenieNieHne YCTOHIMBOCTH 110 KO PHUITIEHTaM XapaKTePUCTHIECKOTO
ypaBHeHust CAY U 110 9aCTOTHBIM XapaKTEPUCTHKAM Pa30MKHYTOH cucTeMsl. Binsaue mapamerpos CAP Ha 3amacsl ycTOHYHNBOCTH.
VYerouuocts CAY ¢ 4MCTBIM 3ama3ibIBAHUEM.

IMTokazaTtenu kauectBa. KopHeBble, 4aCTOTHBIE U HHTErpalibHbIE KPUTEPUU Ka4eCTBA.

IIECTOU CEMECTP
Paznien 2. Cunres nmuHennbix CAY

Tema 2.1. Bunsr koppexnuu nuHeHBIX CAY. [TocnenoBaTensHble KOPPEKTHPYIONIHE 3BeHbs. [lapamiensHas KoppeKus.
Ionsrue xoppekuuu coiictB CAP. [TocnenoBarensHas u napaiensHas Koppekiuu. [locienoBa-TebHbIe KOPPEKTUPYIOLIHE
3BEHBS: MIPOIIOPIHOHAIBHO- U] HepeHImpyolee, NPOIOPLHOHATBHO-HHTET PUPYIOLIEE, IIPOIOPLHOHAIEHO-HHTETPO-
nmuddepernupyromee 3BeHbst. YaCTOTHBIE XapaKTEPHCTH-KH MOCIIEA0BATEIHHBIX KOPPEKTHPYIONINX 3BeHbEB. BimsiHue
KOPPEKTHPYIOIIUX 3BEHBEB HA CTATHUYE-CKYIO OIIMOKY U 3amackl ycToitunBoctd CAP.

IMapannensHas KOppeKLus.

Tema 2.2. MecTHBIE OOpaTHBIC CBSI3H.

JK&ctkue u rudkue MecTHbIE OOpaTHBIC CBA3U. BinsHue )ECTKUX M THOKUX OOPATHBIX CBsI3eH HAa CTAaTHYECKUE U JHHAMHIECCKUE
CBOICTBa PONOPIIMOHANBHBIX U HHTETPUPYIOIIUX 3BeHbeB. CBOMCTBA yCHIIUTENEH, OXBaueHHBIX OOPATHBIMU CBA3AMH.
BBenenne KoppeKuy Mo BXOIHEIM Bo3JeHCTBIAM. OnpesienieHue nepeiaTodHol (QyHKIMH KOP-PEKTHPYIOIIETo 3BeHa. Y CTpaHeHHe
CTAaTHYECKOM OIMIMOKY IIyTeM KOMITCHCAIINH BO3MYIIICHHH.

Tema 2.3. Ilopsnok cuHTe3a KOPPEKTUPYIONINX 3BEHBEB.

CuHTe3 nocae0BaTeNbHOr0 KOPPEKTUPYIOIIETO 3BEHA 110 3afaHHbIM cBoiicTBaM CAP. DKBHBa-1€HTHOCTH MOCNIEA0BATENBHON 1
napamnensHoi koppekuuu. I1-, IT-, [TH-, ITA]/I-peryastopsl.




Paznen 3. Teopnﬂ HEJIMHEHHBIX CHCTEM aBTOMATHYECKOTO YIipaBJICHU

Tema 3.1. TouHble METOABI UCCIIEAOBAHNS HETUHEUHBIX CUCTEM

3BeHbsI C HeIMHEHHBIMU XapakTepucTHkamy. CTaTHYecKue U JUHAMHYECKHUEe HETMHEHHOCTH.

IMonsitre asoBoro npocrpancTsa. M3obpaxaromas. dasosble TpackTopun. da3oBas mI0ckocTh. M300paxeHne NepexoIHbIX
nporeccoB Ha (a30Boi mIockocTh. Pa3oBEIi MOPTpPET.

@Da30Bble NOPTPETHI TMHEHHBIX 3B€HBEB BTOPOT0 Mopsiaka. OcoOble TOUKH.

Ocob6ennoctu HenuHeitHbIX CAY. Oco0ble KpuBbIe Ha (ha30BbIX OpTpeTax. [IpenenpHble HUKIIBI. ABTOKOJIE0aHNS HETMHEHHBIX
CAY. Bo30yxeHne aBTOKOJICOaHH.

IToctpoenue ¢pazoBoro nmoprpeta peneitnoit CAY. MHoronuctHast ha3oBast INIOCKOCTh. ABTOKOJIe-0aHMsI B PEJICHHBIX CHCTEMaX.
YCTOHYMBOCTS HETMHEHHBIX CUCTEM. Y CTOHYMBOCTH B MAJIOM, B OOJIBIIOM, B IIEJIOM. ACUMITOTH-YECKasi yCTOMYMBOCTb. KpuTtepuit
abcoumtoTHOI ycroitunBocTy [TornoBa ay1st HENMMHEHHOCTEH CEKTOPHOTO THIIA.

Tema 3.2. MeTo rapMOHHYECKON JIMHEApU3allui HETMHEHHOCTE.

CymHOCTh MeTOJa TApMOHUYECKOH THHeapu3auy. [ apMoHndeckast THeapu3aius HeauHelHo-creil. Koagdunnents
rapMOHHMYECKOi TnHeapu3auu. [Ipumepsl pacyéToB KO3(Q(UINEHTOB rapMOHUYECKOH JIMHEApHU3aLUH.

OmnpeneneHne MpeAeNbHBIX IUKIOB METOIOM TapMOHIYECKOH THHeapru3aIii. AnreOpandecknil 1 9aCTOTHBIM METOBI OTIPeeTICHUS
IpeJeIbHbIX HUKIOB. Y CTOMUUBBIE U HEYCTOMUMBBIC NIPECIIbHBIE IUKIBL. OlpeneeHne napaMeTpoB CUMMETPUYHBIX
aBTOKOJIEOaHUT.

AureOpandecKuii 1 9aCTOTHBIN METOBI HCCIIEJOBAHMS YCTOMYMBOCTH FApMOHUYECKH JINHEapu30-BaHHBIX CAY.

JInnelinas koppekuus HenuHeHbIX CAY. Henunelinas koppekiys auHeldHbIx CAY.

Oco0eHHOCTH TUCKPETHBIX CUCTEM yHpPaBICHUS.

6. POH/J OIEHOYHbIX CPEJACTB

6.1. IlepeueHs BUAOB OLEHOYHBIX CPEICTB

6.2. TeMbl NMCbMEHHBIX Pad0OT

Pacuét nuneliHOM cucTeMbl CTa6I/IJ'II/ISaLII/II/I yl"J'IOBOﬁ CKOPOCTH DJICKTPOABUTATEIIA IIOCTOAHHOI'O TOKa

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUSs

Oran | — ®opmupoBanue 3HaHUH.

[TprMepHBIE BOIIPOCH! K 3a4€Ty ¢ OLIEHKOH (10 pe3yabTaTaM BBIBIIIOIHEHUS U 3aIUT Ja00paTOPHBIX paboT B 5 ceMecTpe).
KoHTpoTbHBIE BOTIPOCHI N3JI0KEHBI B METOANYECKHIX YKa3aHHUAX K 1a00aTOPHEIM paboTaM, BEITIOJHAEMBIM B IISITOM ceMecTpe (C
y4ETOM MHAWBHUYaIbHBIX 3aJJaHUMH, IPEIYCMOTPEHHBIX B 3alaHUAX K JJaDOpaTOPHBIM paboTam).

ITpumepHbIe BOMPOCH! I 3K3aMeHa 110 JUCHUILINHE (6 ceMecTp):

[NepeuncanTe OCHOBHBIE MPUHIUITEI TOCTPOSHHS CHCTEM aBTOMaTHdeckoro peryaupoBanus (CAP).
MaremaTtuueckas mogenb CAP.

CraHgapTHbIE BXOAHBIE BO3/IEHCTBYSA B TCOPUH YIPABICHUS.

JIuHeapu3anus CHCTEM.

YacToTHBIE XapaKTEPUCTUKY 3BEHBEB U CUCTEM.

Tunossle 3B€HbS aBTOMATUKU.

IMocTpoenue u npeoOpazoBaHHe CTPYKTYPHBIX CXEM.

Crarudeckast TOYHOCTH CHcTeM. [IoHATHE cTaTH9ecKOoi OIHOKH.

IMousATHE CTATHYECKHUX U ACTATHYECKHUX CHCTEM (CHCTEM C NIPOIOPIIHOHATEHBIM U HHTETPATbHBIM PETyIATOPAMH).
Heo6xonumoe ycnoBue yCcTOWIMBOCTH JIMHEHHBIX CUCTEM.

Kputepun ycToHUMBOCTH TMHEHHBIX CHCTEM.

OnpezeneHye 3a1acoB yCTOWYMBOCTU CUCTEMbI aBTOMAaTUYECKOTO PErYIMPOBAHUSL.

IlocnenoBarenbHble KOPPEKTUPYIOLIME 3BEHbS, UX BIMSHUE HA CTATUYECKUE U IUHAMUYECKUE CBOMCTBA CUCTEM.
Tumsl MECTHBIX 0OPaTHBIX CBSI3€H, CIOCOOBI HX pealn3aluy.

Brmstaue sx€ctkoit 1 THOKOI 00paTHBIX CBS3eH Ha CTaTHYCCKUE W TMHAMHYCCKHE CBOHCTBA 3BEHBEB M CHCTEM.
Koppexkuus no BHEUTHUM BO3/IEHCTBUSIM.

Oco0eHHOCTH HEJTMHEHHBIX CUCTEM.

Meton (ha30BO# MIOCKOCTH.

MeTtoa rapMOHHUYECKON JINHEApU3aLUH.

Kputepuit abcomotoi ycroitunsoctu B.M. ITomnoga.

Oran 11 — ®opMupoBaHue crrocoOHOCTEH.

IIpumMepHbIe BOIPOCHL AJIS 9K3aMEHa 10 AUCLUILINHE:

IMpuHIUT TPAaKTUYECKOTO CHATHSA CTATUYECKUX XapaKTePUCTHK.

ITpuHLIMT TPaKTUYECKOTO CHATHSA MEPEXOAHON U BECOBOH XapaKTEPHCTHK.

Crioco0BbI yMEHBIIIEHHUS CTATHIECKON OIMOKN CHCTEM C TIPONOPIIHOHATIBHBIM PETYIISTOPOM.

BnusHue MHTErpUpyIOIIKX 3BEHbEM B KOHTYPE PEryINPOBAaHUA HA CTATUYECKUE CBOMCTBA CUCTEM.

Cratuyeckast TOYHOCTb CIIEAAIINX CUCTeM (0OBEKT PETYITHPOBAHUS - HHTETPUPYIOIEE 3BEHO).

Ouenure BausHue I1- u IIU — peryastopoB Ha cTaTUYECKHE U TUHAMUYECKHE CBOMCTBA CUCTEM.

OreHnTe BIUSIHUE KECTKOM MONOKHUTENBHOM (OTpHIATeIbHON) 00paTHON CBS3H HAa CTATHYECKHE CBOIMCTBA MPOIIOPIIMOHAIBHBIX
3BEHbBEB.




OreHnTe BIUSAHUE THOKOM MONOXKHUTENBHOI (OTpHIIATETIbHON) 00paTHOM CBS3M HAa CTATHYECKUE CBOICTBA MPONOPIIMOHAIBHBIX
3BEHBEB.

OreHnTe BIUSAHUE )XECTKOM MOIOKUTENBHOM (OTpHIAaTeTbHON) 00paTHOW CBS3M HAa CTATHYECKUE CBOIMCTBA HHTETPHPYIOIIHX
3BEHBEB.

OneHute BIUSIHUE THOKOHN MOJNIOKUTETBHOHN (OTpHLIATeNbHON) 00paTHON CBSI3M HA CTATHYECKHE CBOWCTBA MHTETPUPYIOLINX
3BEHBEB.

IMocHuTe 0cobeHHOCTH (Ha30BBIX MOPTPETOB HETMHEHHBIX CHCTEM, PA0OTAIOIINX B PEXKUME aBTOKOJICOAHH.

Oran II1 — UnTerpanus cniocoOHOCTEH

[TpumepHBIe 3a1aHns [UT K3aMeHa 10 AUCIHIUIHHE!

BeruncnnTe BeMMUNHY CTaTHIECKON OIIMOKN CUCTEMBI, CTPYKTYpHAs cXeMa KOTOpPOH aHaJIOTHYHA OXHON M3 CTPYKTYPHBIX CXEM,
NpUBEAEHHBIX B Ta0OpaTopHBIX paboTax NeNe 6,7 (CTpyKTypHas cxema U UCXOAHbIE JaHHBIE 33/1al0TCS TIPETIOIaBaTeeM).

3anuIuTe BeIpaXCHHUE IepelaTOYHON (PYHKIMH pa30MKHYTOH CHCTEMBI, CTPYKTYPHAs CXeMa KOTOPOH aHaJlOrMYHa OIHOH U3
CTPYKTYPHBIX CXeM, IPUBEIAEHHBIX B 1a00paTopHBIX padotax NeNe 6,7 (CTpyKTypHas cxeMa W HCXOTHBIC JaHHbIC 3a1al0TCs
npernoaBaTeneM).

3anuiunTe BIpaXeHUE TIepelaTOYHON (PyHKIMH 3aMKHYTOH CHCTEMBI, CTPYKTYpHast CXeMa KOTOPOH aHaJOTHYHA OJTHOH U3
CTPYKTYPHBIX CXeM, IPUBEIEHHBIX B 1a00paTopHBIX padotax NeNe 6,7 (CTpyKTypHas cxeMa W HCXOTHBIC JaHHBIC 3a1al0TCs
MPETIoiaBaTeIeM).

[octpoiite JIAX(Touno) u JI®X (mprMepHBIN BU) pA30OMKHYTON CHCTEMBI, CTPYKTYpHasi cXeMa KOTOPOI aHaJorM4Ha OJHOM 13
CTPYKTYPHBIX CXEM, IPHBEAEHHBIX B JJa0OpaTOpHBIX padotax NeNe 6,7 (cTpyKTypHas cxema U UCXOJHbIE JaHHbIC 3a/1al0TCs
npenonaBareneM). [IoscHUTE METOINKY OLIEHKH YCTOMYMBOCTH 3aMKHYTOH CHCTEME TI0 JIOTapH(MHIECKAM YaCTOTHBIM
XapaKTepPUCTUKAM PA30MHYTOH CHCTEMBL.

ITo xpureputo ['ypBULIA ONIpEACIUTh YCTOWYNBOCTH CUCTEMBI, TIepeiaToYHast (PYHKIHS Pa30MKHYTOH CHCTEMBI KOTOPOH IOJTydeHa
10 CTPYKTYPHBIM CXe€MaM, aHAJIOTHIHBIM TIPUBEIEHHBIM B J1a00paTopHBIX padotax NeNe 6,7.

ITponopuroHansHOE 3BEHO NIEPBOTO MOPSAKA C IepeaaTouHbIM KodddurrenToM ko = 10 1 mocrosHHOM Bpemenn T = 0,2 ¢
OXBau€HO UICANBbHOMN )KECTKON MOJIOKUTENHFHON 00paTHOM cBs3bI0 ¢ Koadduuuentom koc = 0,05. BeiBecTH nepeaaTouHyro
(DYHKIIMIO S5KBHBAJICHTHOTO 3B€HA. Ha3BaTh THI MOIy4YHBIIErOCS 3KBHBAJIICHTHOTO 3BEHA.

[TponopuroHaabHOE 3BEHO MIEPBOTO MOPSIKA C TepeaaToIHbIM Kodh durrenToM ko = 10 u mocrosiHHOM Bpemern T = 0,2 ¢
OXBA4YEHO UJICATBbHON XECTKON OTPUIATEIFHON 00paTHOI cBA3bI0 ¢ KoadduirenToM koc = 0,05. BriBecTr nepegaTounyro
(YHKIMIO SKBUBAJICHTHOTO 3BeHA. Ha3BaTh THI MOTy4YMBIIErOCS 3KBHBAJIICHTHOTO 3BEHA.

[TporopuroHaNEHOE 3BEHO MTEPBOTO MOPS/IKaA C IepeaTouHbIM KodddurreHToM ko = 10 u mocrosHHOM Bpemenn T = 0,2 ¢
OXBA4YCHO UICATbHON THOKOM OTPHUIATENIFHOM 00paTHON CBA3bI0 ¢ K03 duuenToMm koc = 0,05. BeiBecTn nepeaTouHyro (GyHKIUIO
SKBHBAJIEHTHOTO 3BeHa. Ha3BaTh THI MOy4HBIIETOCs SKBUBAJIEHTHOTO 3BEHA.

I[TponopioHaabHOE 3BEHO HEPBOTO MOPSAKA ¢ TepelaTouHbIM Koadduunentom ko = 10 u nocrosHuoi Bpemenu T =0,2 ¢
OXBAuCHO UICATHHON THOKOW TIOJI0KUTENFHON 00paTHO# cBs3bI0 ¢ KodddummeHToM koc = 0,05. BeiBecT nepenatounyio GyHKIHIO
SKBHBAJIEHTHOTO 3BeHa. Ha3BaTh THII MOIy4HBIIETOCs SKBUBAJIEHTHOTO 3BEHA.

W neanbHoe MHTErpHUpYIOILEE 3BEHO ¢ nepenaToyHbM koaddunuenTom ko = 10 oxBaueHO neaibHOH THOKOI MOJIOKUTEIBHON
o0paTHOM CcBA3BI0 ¢ KoadduuuerToM koc = 0,05. BriBecTH nepenaTouHyro (GyHKINIO SKBUBAJIEHTHOTO 3BeHA. Ha3BaTh THII
MOJTY9IHBIIETOCS 3KBUBAJICHTHOT'O 3BCHA.

WneanbHoe HHTETpUpYIOLIEe 3BEHO C MepenaTouHbIM Koddduimentom ko = 10 oxBaueHo uaeanbHON THOKON OTpULIATENbHOM
o0patHoii cBsi3bt0 ¢ K03 duunenTom koc = 0,05. BeiBecTr niepeiarounyto (GYHKIMIO SKBUBAJICHTHOTO 3BeHa. HaszBarh T
TIOJTY9IHBIIIETOCS SKBUBAJICHTHOTO 3BCHA.

WpneanpHOe HHTETpUpYIOLIEE 3BEHO C MepeaaTouHbIM KodhdunrentoM ko = 10 oxBaueHO uaeanbHON KECTKOM OTpUIIATENbHOM
00patHoii cBsi3bI0 ¢ Ko duunentom koc = 0,05. BeiBecTr nepeiaTounyto GYHKIMIO SKBUBAJICHTHOTO 3BeHa. HazBarh T
TIOJTYYIHBIIIETOCS SKBUBAJICHTHOTO 3BCHA.

ITpoBepnTh, BEITOIHAETCS JTH KPUTEPHIT a0COTIOTHONH YCTONYMBOCTH IIPH 33JaHHBIX MTPENOAaBaTeIeM NepefaTouHOH GyHKIMN
JIMHEIHOMN 4acTu U BUJIE U TapaMeTpax HEJIMHEHMHOTO 3JIEMEHTA.

BerancnuTh aMIUTUTYLy U 4acTOTY aBTOKOJICOaHUH HEJIMHEHHOH CHCTEMBI, TIepeiaTouHast (hYHKIMS JIMHEHHOH YacTH U BUJ U
napaMeTpsl HeMMHEHHOCTH KOTOPBIX 33JaHBI IIPETIo1aBaTeIIeM.

ITpumepHBIe BOIPOCH! K 3aIIUTE KypcOBOTO IMPOEKTA:

IMosicHUTh Ha3HAYEHHE ¥ MPUHLUI AeHCTBUS MPOEKTUPYEMON CUCTEMBI aBTOMaTUYECKOTO PETYITHPOBAHNUS.

[MosiCHATS MPUHIHUI OTIpeIeTeHIS BETMYNHEI KOS QHUIIMEHTa PAa30OMKHYTOH CHCTEMBI, IIPH KOTOPOM o0ecIieunBaeTcs TpedyeMast
CTaTH4YecKasi TOYHOCTb.

[TosicHuTb NpoLIeypHI OIpeieeHHs YCTOMUMBOCTH 3aMKHYTOM CUCTEMBI IO KpUuTepusaM yctoiunBoctu I'ypBunia u HalikBucra.

IMosicHUTB MOPANOK CHHTE3a MOCIE0BATENBHOIO KOPPEKTHPYIOLIETO 3BEHA.

IMosicanTs BimsHUE KO3 HUIMEHTa pA30MKHYTOH CHCTEMBI HAa CTAaTHYECKHE M JMHAMUYECKHE CBOMCTBA 3aMKHYTOH CHCTEMEI.
Ioscuuts crocob n3mMeHeHus ko3 duirenTa pa3oMKHYTOH CUCTEMBI B IPOSKTHPYEMOH CHCTEME.

1. TToctpotite cTpykTypHYI0 cxemy CAP, cocTosmIyro U3 perynsTopa, SBISIOMIET0Cs IPOIOPIIHOHATEHEIM HHEPIIMOHHBIM 3BEHOM
HepBOro mopsiaka ¢ kodddummenrom yeunenus 25 n nocrosHao# Bpemenu 0,01 ¢, ycunurens MOIHOCTH ¢ KO3 QHUITIEHTOM
yeunenus 2 u nocrossuHoi Bpemenu 0,05 ¢, 00bekTa peryaupoBanust ¢ K03()(UIIMEHTOM ycuiaeHus | U MOCTOsIHHOM BpeMeHH | ¢ u




00paTHOM CcBA3BIO ¢ K03 duiuenToM ycunenus 1. Halinnte nepegaTounyto (GyHKIUIO 3aMKHYTOH CHCTEMBI 110 YIPaBIISIOIEMY

BO3JCUCTBHIO.

2. IToctpoiite cTpykTypHYIO cxeMy CAP, COCTOSAIIYIO U3 perymnsaTopa, SBIAIOMIErocs IPONOPIHOHATFHEIM HHEPIIHOHHEIM 3BEHOM
HepBOro mopsaka ¢ kodddummenrom yeunenus 25 u nocrosHaoH Bpemenu 0,01 ¢, ycunurens MOIIHOCTH ¢ KO3 OHUITHEHTOM
yeunenus 2 u nocrosuHoi Bpemenu 0,05 ¢, 00bekTa peryaupoBanust ¢ K03()(UIIMEHTOM ycuieHus | U MOCTOSIHHOM BpeMeHH | ¢ u
00paTHO# cBsI3bI0 ¢ KO3 duunenTom ycmienus 1. Onpenenure ycToi4nBoCTh 10 Kputepuio ['ypsuna.

3. [locTtpoiite cTpykTypHYyto cxemy CAP, cocTosnyro 3 perynsaropa, SBISIOIIET0Cs MPONOPLUHUOHATEHBIM HHEPIIMOHHBIM 3BEHOM
HepBoro mnopsaka ¢ koddurmenrom ycunenus 25 u nocrosHao# Bpemenu 0,01 ¢, ycunurens MOIHOCTH ¢ KO3DPUITHEHTOM
ycuieHus 2 u nocrosHHoi Bpemenu 0,05 ¢, 00bekTa perynmpoBaHus ¢ KO3QQUIMEHTOM yCHIEHHS | U TOCTOSHHON BpeMeHH 1 ¢
00paTHOM CBA3EIO ¢ KO3 duIeHTOM yermieHns 1. Onpenenure rpaHnYHOE 3HAYCHHE K0P HUITIEHTa TTIepeadn pa30OMKHYTOH
CHCTEMBI U CAETANTe BEIBOA 00 YCTOHYMBOCTH CHCTEMEL.

4. IocTpoiiTe CTPYKTYPHYIO CXEMY CKOPPEKTHPOBAHHOM CHCTEMBI aBTOMAaTUYECKOH cTabunnzaunu ¢ 3ameHoi [1-perynstopa va [I1
-perynsaTop. Onpeznenute 3anac ycroiuuBoctu CAP 1 npeuiokuTe Mepsl 10 €ro yBEJINYEHHIO.

5. [l cKOppeKTHPOBaHHON CHCTEMBI aBTOMAaTHUECKOi cTadmnm3ariu ¢ [T1-peryastopom onpenennuTe CTaTHIeCKyio OIIHOKY B

CAP.
6.4. MeToauueckue MaTepuaJibl, ONpeessiolie NpoueIypbl OlleHHBAHUS
7. YAEBHO-METOANWYECKOE I TH®OPMALIMOHHOE OBECITIEYEHHUE JUCIAIIJIMHBI (MO Y JISI)
7.1 PexoMenayemas iurepaTrypa
7.1.1. OcHoBHas JIMTEpaTypa
ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBO, oA
JI1.1 | becekepckuii Buktop |Teopus cucreM aBTOMaTHUECKOIO YIPaBJICHUS Cankr-IlerepOypr:
AmnToHOBHY, [Tomos IIpodeccus, 2003
Egrenuii [laBnoBuu
JI1.2 | PazmobOpeeB Muxauni Teopust aBTOMaTH4ECKOTO yIIpaBJICHUs. AHAIIN3 JTMHEUHBIX CUCTEM: Hosocubupck: CI'YBT,
Muxaiinosud, 'pocc | yaeOHOE TOCOOHE 2020
Biagumup
IOnmycoBuy,
ITanarymkun bopuc
Bnagumuposuy,
PomanoB Mapk
HuxonaeBuu
7.1.2. JlonojiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTETH 3arnaBue WznarenscTBO, 01
JI2.1 |IlomoB EBrenuit Teopus IMHEHHBIX CHCTEM aBTOMATUYECKOTO PETYIUPOBAHUS 1 Mocksa: Hayka, 1989
[MaBnoBuy yIpaBieHus: yae0. mocobue
JI2.2 | TlomoB EBrenuit Teopust HEMMHEHHBIX CUCTEM aBTOMATHYECKOTO PETYITHPOBAHUS U Mocksa: Hayka, 1988
IMaBnoBuu yIpaBieHus: yued. mocodue
7.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI3.1 |I'pocc B.10.,T'ypoBa | Teopus aBTOMaTH4IECKOTO YIIPABICHUS: METO/. YKa3. K Hosocubupck, 2010
E.T. KOMIIBIOTEPHOMY BapuaHTy jal. padot no kypey "Teopus
ABTOMAaTHYECKOT'0 YIpaBieHUs" JUIsl CTYIEHTOB CIIELL.
"OeKTpOnpUPOBOI M aBTOMATHKA IPOMBIIIUICHHBIX YCTAHOBOK U
TEXH. KOMIUIEKCOB", 1 "DKCII. CyIOBOTO JIEKTPOOOOPYIOBAHUS U
CPEICTB aBTOMAaTUKH"
JI3.2 | I'pocc Baagumup Pacu€r nuHEHHON cUCTeMbI CTAOMIIM3AIIUH YIIIOBOH CKOPOCTH HoBocubupck: HI'ABT,
IOnuycosuu, I'yposa 3IEKTPOJIBUTaTENS TOCTOSHHOIO TOKA: 3aJaHUSI U METO/. YKa3. K BBIIIL. 2014
Enena I'enHanbeBHa KypCOBOT0 IIpOeKTa Mo Kypcy "Teopust aBTOMaTHUECKOTO
ynpasieHus"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnauenue

Ob6opynoBaHue

KommnbroTepHslii ki1acce - ydeOHast
ayoquTopust A1 HPOBEICHUA
12a00paTOPHBIX 3aHATHI

AynuropHas nocka; Kommuiekt yueonoit medemnu; [IK — 15 mr. (B T.u npenoaaBaTenbCKuil)

YuebHas ayJAUTOpHS JUTS
HPOBECHUS HPaKTHYECKUX
3aHATHI

AynutopHas nocka; Kommiekr ydeOHoN mebenn; MynbTuMenunitHoe 00OpygOBaHHE: IPOEKTOP
(crarmmonapHsbiif), okpan (cranuoHapHbli), IIK (mepenocnoit); KommiekTsl yueOHO-HATTISIHBIX
mocoouid mo aucrmiuimHaM: Hapuwramus w jonws, OOmas sounus, OOmas JOIHMS W OCHOBBI
cynoBoxneHns, Mcropus cymoxonctBa, be3omacHOCTh CymOBOXKAEHHS Ha BHYTPEHHHX BOIHBIX
myTsaX, be3omacHOCTh CyZOXOACTBA Ha MOPCKHMX MYTSX, be30macHOCTh MiaBaHus U TpeOOBaHUS
xousekimii TIJJHB, MAPIIOJI, COJIAC, Tuaporpadus, TexXHOJOrHsS MEPEBO3KH TIPY30B,




Opranms3amust ciayxObl Ha cygax, | HApPOMETeopoJIorndeckoe OOECHeUeHHEe CyHOBOXKICHHS,
O6ecnieueHne 6€30MaCHOCTH IUIABAHMS

VYueOHas ayAUTOPUS IS
MPOBEACHUS TPYIIIOBBIX u
WHIWBUAYaJIbHBIX KOHCYNbTAIHNA

AymuropHas pocka; Kommiekr ydeOHOM MeGemu; JlaGoparopuble creHmbl: MccnenoBaHue
anmaparoB 3amutel, HMccnenoBaHue pene ynpasieHus, VcciepoBaHue 21E€KTpOMarHUTHBIX
KOHTAaKTOpOB, M3ydeHue MarHuTHBIX IIycKarened, THPUCTOPHBIA 3IEKTPOIPHUBOJ IOCTOSHHOIO
Toka, HMccnemoBaHMe CHCTEMBI YNpaBIE€HHUs IIyCKa ACHHXPOHHOTO 3JEKTPOJBHUraTens C
KOPOTKO3aMKHYTBIM POTOPOM TEpeKITIOYeHHEeM OOMOTOK CTaTopa CO 3BE3/bl HAa TPEYrONBHHUK B
¢ysEknun  BpemeHH, lVcciaenoBaHMS CHCTEMBI MECTHOTO U AWUCTAHIMOHHOTO — YIPABICHUS
OpammuneM ¢ IOMOINBIO KOMaHIO-KOHTpoiuiepa, lccinenoBaHHe aCHHXPOHHOTO JIBHTATeNsl C
¢da3HeiM poropoM, HMccnenoBaHue nBUraTeNns IOCTOSHHOTO TOKa, llccienoBaHWE CHCTEMBI
I'enepatop —  [IBurarens, JlabopatopHoe  obopynoBaHHE: [IpuBon Oparmus,
OnexTpoABUraTeNbHbIE  CIAapkW;  YdeOHo-HariamHele mocoOms: Cxema  3IeKTpudecKas
MPUHLIUINANBHAs PYIEBOro »sieKkTpomnpuBoga Oykcupa Tonkatens. IIpoekr Ne 758, Cxema
SIEKTPONPUBO/IA PYJIEBOTO ycTpoiicTBa Teroxonaa. Ilpoext Ne 428

YuebHas AyIUTOPHS JUIS
HPOBEACHHUS TEKYIIETO KOHTPOJLS
Y IPOME)KYTOYHOHN aTTeCTALUH

AymutopHas 1ocka, Komrmurekt y4ueOHOM Mebenn; JlaGoparopHsle crenas: MccnemoBanne
anmaparoB 3amuThl, MccienoBaHue pene ymnpaBieHus, lcciemoBaHHe 3NEKTPOMArHUTHBIX
KOHTAaKTOpOB, VI3ydeHHWe MarHWTHBIX ITycKaTened, THpHUCTOPHBIN 3IEKTPONPHBOJ MOCTOSHHOTO
TOKa, lccrmemoBaHWe CHCTEMBI YIpaBIGHHs IIycka ACHHXPOHHOTO JJEKTPOJBHUTATENs C
KOPOTKO3aMKHYTBIM POTOPOM TEPEKITIOYEHNEM OOMOTOK CTaTopa CO 3BE3/bl HA TPEYrONBHHUK B
¢GyHkuu  Bpemenu, McciienoBaHUS CHCTEMBI MECTHOTO W JIMCTAHIMOHHOIO  YHPaBJICHHs
OpammmieM ¢ INOMOIIBI0O KOMaHAO-KOHTpoiulepa, lcciemoBaHWe acHMHXPOHHOTO JIBHTATENs C
¢da3upM  potopoMm, HMccmemoBanme ABWTATENs MOCTOSIHHOTO TOKa, lcciemoBaHWe CHCTEMBI
Ienepatop  —  [IBurarens, JlaGopatopHoe  obopynoBaHHe: [puBon Oparumnuis,
ONeKTpoIBHUIraTeNbHbIE  CHAapKH;  Y4ueOHO-HariasaHele mocodus: Cxema  dIeKTpHyecKas
MIPUHONIHAANEHAS PYIEBOTO dJIeKTpomnpuBoga Oykcupa Tonkartens. I[Ipoekt Ne 758, Cxema
3JIEKTPONPUBO/IA PYJIEBOr0 ycTpoiicTBa Teroxoaa. Ilpoext Ne 428




