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1 BBenenue

Pabouas nporpamMa u (hOHI OLIEHOYHBIX CPEACTB AMCUUILUINHBI «DJIEMEHTHI CUCTEM aB-
TOMAaTHKN» COCTABJIEHbI B COOTBETCTBUH C TPEOOBAHUAMU (eepATLHOIO FOCYJapCTBEHHOTO 00-
pa30BaTeNbHOTO CTaHIApTa, YTBEPKACHHOTO puKazoM MunoOpHayku Poccuiickoit @eneparun
ot 28.02.2018 Ne 144, u ocHOBHOM TpodeccrHoHaIbHON 00pa30BaTEIHFHOM MPOrPAMMBI TIOJITO-
TOBKH «DJIEKTPOIPHUBOJ U aBTOMAaTHKa» 110 HaIpaBiieHUIO MoAroToBkH «13.03.02 Dnextpoanep-
TETHKA U DJICKTPOTEXHUKAY.

IIpakTHyeckasi MOATOTOBKA pealM3yeTcsl Ha OCHOBE:

ITpodeccuonanshsiit crangapt 40.180 «CIIELIUAJIMCT B OBJIACTU [TPOEKTUPO-
BAHIA CUCTEM SJIEKTPOITPUBO/IA».

O6o0menHas TpynoBas GpyHkius: B Pa3paboTka oTAenbHBIX pa3AelioB MPOEKTa Ha pas3-
JMYHBIX CTAJAMSIX IPOEKTUPOBAHUS CUCTEMBI MIEKTPONPUBOAA.

H3-2 Meroauku omnpeneneHus XapakTEPUCTHK 000PYyIOBaHUA, UIsl KOTOPOTO pas3pada-
TBIBAETCSI MIPOEKT CUCTEMBI 3JIEKTPONPUBOJIA, IPU PA3TUUHBIX pexxuMax padotsl, HY-2 Ilpume-
HATh METOJIMKU U NMPOLEAYPHI CUCTEMBI MEHE/DKMEHTA KauecTBa [yl cOopa, 00pabOTKU U aHAJIH-
3a CIpaBOYHOM U pedepaTUBHON MH(OPMAINK IO 000PYAOBAHHIO, JAJIsi KOTOPOTO pa3zpadaThiBa-
€TCsl POEKT CUCTEMBI 3JIEKTPOIIPUBOJIA.

3amaun  guciu- | GopMHUpoBaHUE HABBIKOB pacueTa MmapaMeTpoB 3JIEMEHTOB CHUCTEM aBTOMa-
TUTHHBI TUKH U IPUMEHEHUS UX NP MPOCKTUPOBAHUN aBTOMATUIECKIX CHUCTEM.

OcHoBHbIE  pa3- | Pazgea 1 Kinaccudukamus 3JieMeHTOB CHCTEM aBTOMATHKHU M MX OCHOB-
JIensl  /  TeMbl | Hble XapakTepucTuku: [{oHsITHE U KITacCHpUKAIUS YIIEMEHTOB CHCTEM aB-
JHCIHATIIHHBI TOMAaTHKH, MATEMAaTHYECKOE OMMCAHUE DJIEMEHTOB CUCTEM aBTOMATHUKHU.
Pa3nen 2 CuiioBble JIeKTPUYECKHE 3JIeMEHThI CHCTEM ABTOMATHKH:
DIIeKTPpUUYECKHE IBUTATEIN TOCTOSTHHOTO TOKA, UX YCTPOMCTBO U Mepea-
TOYHBIC (1)YHKLII/II/I 9.H€KTpI/I‘-IeCKI/Ie JABUTATCIIN nepeMeHHoro TOKa, uxX
YCTPOWCTBO U JIMHEAPU30BaHHBIC TIepeIaTOUYHbIe (YHKIMH. [ eHepaTopsl 1mo-
CTOSIHHOT'O ¥ IEPEMEHHOT0 TOKA, MX YCTPOICTBO U MepeaaTouHble (PyHKIIUH.
Paznen 3 CuiioBble NHEeBMATHYECKHE M THAPABJINYECKHE 3JIEMEHThI CH-
cTeM aBToMaTUKN: OU3ndeckre OCHOBHI pa0OThI THAPABIUIECKIX CUCTEM.
['uapaBnyuyeckue IBUTATEIN M THIAPABINYCCKUES ITUIMHAPHI, KX YCTPOHUCTBO
U paboTa. Ou3nuecKue OCHOBHI pabOThI MHEBMATUYECKUX cucTeM. [IHeBMma-
TUYECKHE JIBUTATEIN U TUIPABINICCKUE ITUINHAPHI, ©X YCTPOHCTBO U pado-
ta. Pa3nen 4 Ynpasisionue 3JieMeHTbI CHCTEM AaBTOMATHKHU: 33/1at011e
AJICKTPUUYECKUE FJIEMEHTHI aBTOMATHUECKUX CHUCTEM, UX PaboTa U CXEMBI.
DNEKTPUUECKUE PETYIATOPDI, KOPPEKTUPYIOIINE 3BEHbS U JaTYUKH aBTOMa-
TUYECKHUX CUCTEM. DJIEKTPOITHEBMATHUECKHUE PACTIPECITUTEINN, UX YCTPOM-
CTBO U pa60Ta. PGI‘y.H}ITOpBI, KJIaITaHbI 1 I[pOCCGJII/I ITHEBMATHUYCCKHUX CUCTEM.
DIIEeKTPOTUAPABINYECKHUE PACIIPEICITUTEIH, NX YCTPOHCTBO U paboTa. Pery-
.H}ITOpBI, KJIaITaHbI 1 ,Z[pOCCGJII/I I‘I/I,Z[paBJII/I‘IeCKI/IX CUCTEM.

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHM sl M0 JUCHUILINHE (MOYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMU JA0CTHKEHHUS KOMIIeTeHIN i

[Tporecc u3ydeHus! TUCIUIUIMHBI «DJIEMEHTHl CUCTEM aBTOMATHKHY HampasjieH Ha (op-
MUpOBaHUE Cleayrommx kommneTeHnuii B coorBerctBun ¢ ®I'OC BO u ocHOBHO# 00Opa3oBa-
TeILHOM mporpaMmoi (Tabmuma 1):




Tabnuna 1 — KoMnereHInN u MHIMKATOPHI UX TOCTHXKEHUS
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Kon n HauMeHOBaHME KOM-
IETCHIINHU

WNHnukaTopbl TOCTHXKEHUS

[Tnanupyemble pe3yiabTaTsl 00y-
YEHUSs M0 AUCLHUIUINHE

[TpodeccnonanpHbIC

[1K-1 CriocobeH npoBOaUTh
oOcieoBaHre 0060pynoBa-
HUS 00BEKTOB TIpodeccuo-
HaJbHOM JIeATEIHLHOCTH

T1K-1.1 3HaeT MeTOnUKHU
OTIpe/IeTICHUS XapaKTepH-
CTUK 000pYIOBaHHUS TIPH
Pa3NIUYHBIX peKUMax pado-
THI

[IK-1.2 Ymeer onpenenstsb
napameTpsl 000py1I0BaHHS
MIPH PA3ITUYHBIX PEKUMAX
paboTHI coriacHo TpeboBa-
HUSM TEXHUYECKOTO 3a/1a-

3HaTh METOUKHU BBIITOJIHEHUS
pPac4€ToB I10 OIPEIEICHUIO I1apa-
METPOB JIEMEHTOB CUCTEM aBTO-
MaTHKH

VYMeTb BBINOIHATH Pacu&ThI IO
OIIpEAEIIEHUIO TapaMETPOB JIe-
MEHTOB CHUCTEM aBTOMATUKHU
Bnaners HaBbIKaMU IPUMEHEHHUS
METOAMK ONPEETICHHs TapaMeT-
POB 3JIEMEHTOB CUCTEM aBTOMATH-

HUSA
IIK-1.3 Bnaneer HaBLIKaMU
COCTABJICHHS OTUYETA IO pe-
3yJIbTaTaM BBITIOJTHEHHOTO
o0OcnenoBaHust 000pyI0Ba-
HHA

KM Ha pa3jIMYHBIX CTaIUsAX 00cie-
AOBaHU U IPOCKTUPOBAHUA CU-
CTEM JJIEKTPOIPUBO.IA

3 MecTo aAucHUNJIuHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMmbl

JucuumimHa «OIeMEHTBI CUCTEM aBTOMATHKW» U3ydaeTcs Ha 3 Kypce, 6 cemecTpe.

JucruniauHa BXOAUT B cocTaB 0j0oka 1 «Jluciumnianael (MOIyIM)» U OTHOCUTCS K 0a3o-
BOM YacCTH.

JIyist OCBOGHUST TUCIMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS, HAaBBIKA ¥ / WM OMBIT TIPaK-
TUYECKOU IEeATENILHOCTH, C(HOPMUPOBAHHBIE B TPOIECCe H3YYCHUS MUCHUIUIMH / TMPAKTUK:
«INEKTPUICCKUE MAIITUHBI.

3HaHMsI, YMEHUS U HaBBIKU, COOPMHUPOBAHHBIC TIPU U3YYCHUU AUCIUILTUHBI «DIIEMEHTHI
CHUCTEM aBTOMATHUKU», OyIyT BOCTPEOOBAaHBI MPHU U3YYCHUHU MOCICAYIONIUX JUCHHUIUINH: «CH-
CTeMbI 0O0BEKTHO-OPHEHTUPOBAHHOTO 3JeKTponpuBoay, «b1.B.JIB.02.01 DnexrponpuBosa TH-
noBeIX MexaHu3moB», «b1.B.JIB.02.02 DnextpompuBon oOmero HazHaueHus», «lIponsBoj-
CTBEHHAs MpaKTUKa (TEXHOJNOTWYEeCKas MpakTuka)y», «[IpousBoacTBeHHas MpakThKa (TIPeIIau-
MJIOMHAs TIPAKTUKA)Y.

JucuummmHa «JIeMEHThI CUCTEM aBTOMATHKI» YaCTHYHO peanu3yercs B (opme mpak-
TUYECKOW MOATOTOBKH. [IpakTHdeckas MmoaroToBka OpraHU3YeTCs IMyTeM MPOBEIACHUS / BBIMOJ-
HEHMUS JEKLUHN, TPAKTUYECKUX 3aHATHM.

JucrunnuHa «OJIeMEHThl CUCTEM aBTOMAaTHKW» B pPaMKax BOCHUTATEIHHOW pabOThHI
HamnpaBlieHa Ha GOPMUPOBAHUE Yy OOYUAIOIIUXCSI aKTUBHOM T'pa)TaHCKOU MO3UIINH, YBAKECHUS K
mpaBaM U CBOOOaM YeJIOBEKa, 3HAHHS MTPABOBBIX OCHOB U 3aKOHOB, BOCITUTAHHUE YyBCTBA OTBET-
CTBEHHOCTH WJIM YMEHUS apTryMEHTHUPOBATh, CAMOCTOSITEILHO MBICIUTh, PA3BUBAECT TBOPYECTBO,
npodeCCHOHAIbHBIC YMEHUSI WM TBOPYECKH PA3BUTOM JIMYHOCTH, CHCTEMBl OCO3HAHHBIX 3HA-
HUH, OTBETCTBEHHOCTH 32 BBIMOTHEHHE YU€OHO-TIPOU3BOCTBEHHBIX 3aJaHUIA U T.1I.

4 O0beM TUCUMILIMHBI (MOXYJIS]) B 3a4€THBIX eJMHUIAX ¢ YKa3aHMEeM KOJIHYecTBa
aKaJeMHYeCKHX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npenoaaBa-
TeJieM (10 BUAAM Y4eOHBIX 3aHATHIH) M HA CAMOCTOSITEJIbHYI0 PadoTy 00y4aronuxcs




5

OO61mmas TpyI0eMKOCTh (00beM) TUCHIUIIINHBI cCocTaBmsieT 4 3.¢., 144 akaz. gac.
Pacnipenenenne o0beMa TUCIIUTIIMHBI (MOYJIS) TIO BUJAaM Y4E€OHBIX 3aHATHMA MPEJCTaB-
JIEHO B TabimIe 2.

Tabmuua 2 — O6beM TUCIUILINHBI (MOYJIs) IO BUJAM YUeOHBIX 3aHATHIH

O0BeM TUCIUILINHEL Bcero akanemu-
YeCKUX YacoB

OO011ast TPYA0EMKOCTh AUCIUTUINHBI 144

KoHTakTHas aynuTopHasi padoTa 00y4yawInuxcs ¢ npenoaasaresiem (mo 64
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JEKIIHOHHOTO THNA (JISKIIMH W WHBbIC Y4eOHBIC 3aHATHUS, TIpeay- | 32
CMaTpHUBAOIIUE MPEUMYIICCTBEHHYIO Tepenady y4eOHoi nHpopMamuu Te-
JarormuecKuMu paboOTHUKAMU), B TOM 4YUCiIe B popMe MPAKTHUECKON MO/I-
TOTOBKH: 4

3aHATHUS CEMHMHAPCKOro THNA (CEMUHAPHI, TPAKTUUECKHUE 3aHATHS, TpaK- | 32
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI U MHBIC aHAJIOTUYHBIC 3a-
HATHS), B TOM YHCIIe B (POpME MPAKTUUECKON TTOATOTOBKH: 8

CamocrosiTesbHast padoTa 00y4yalOIMXcsl M KOHTaKTHasi padora, BKio- | 45
yaromiasi TPYyNIOBble KOHCYJbTAllU, WHIAUBUAYAIbHYIO paboTy oOydaro-
muxcsa € OpernogaBaTCiisiMU (B TOM YHCJIC HWHIAWUBUAYAJIBHBIC KOHCYJIbTA-
IIMN); B3aUMOJCHCTBUE B AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIbLHOM
cpelie By3a

[IpomesxyTounas arrectanus oOydJaromuxcs — JK3aMeH 35

5 Coaepxanne TUCUUIIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKAJ1eMUYEeCKHUX YaCOB U BU/I0B YUeOHOM
padoThI

Tabnuna 3 — CTpykTypa u cofepKaHue TUCITUTUINHBI (MOIYIIS)

Bupl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENbHYIO paboTy 00y4aromuxcs u Tpya0-
€MKOCTb (B yacax)

KonraktHas pabota npemnoaasa- CPC
HaunmeHnoBaHue pa3zienoB, TeM U COJIEpKaHUE Ma- TeNs ¢ 00y4aroIUMHUCS
Tepuaia Jlektiuu | Cemunap- | JlaGopa-
CKHue TOpHBIE
(mpakTu- | 3aHATHS
YecKue
3aHATHUA)
Paznen 1 Knaccudukauus 371eMeHTOB CHCTEM AaBTOMATHKH M HX OCHOBHbIE XapaKTepHu-
CTHKH
Temal.l [Tonatue n knaccuukanus 3IEMEHTOB
CHCTEM aBTOMAaTHKH, MaTEMAaTH4YECKOE OIMCAaHUE
HJIEMEHTOB CUCTEM aBTOMATUKHU




HaumeHnoBanwue pa3jielioB, TEM U COJIep)KaHUE Ma-
Tepuaa

Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTO-
ATENBbHYIO paboTy 00y4aromuxcs u Tpya0-
€MKOCTb (B yacax)

KonraktHas pabota npemnoaasa-
TeJsl ¢ 00yJarOIUMUCS

Jlexun

Cemunap-
CKHue
(mpaktu-
yecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tousmue u maccuqbukauuﬂ JleMeHmoe6 cucmem
asnmomamuKku, mamemamudecKkoe onucanue ajie-
MEHMO6 cucmem aemomamuxku

Cmamuueckue u Ounamuyeckue xapakmepucmu-
KU DJIEMEHMO8 U MEeMOOUKU UX pacuema

Pasznen 2 CuioBble IJTCKTPHYECCKHUE IJIEMEHTDI CUCTEM AaBTOMATUKH

Tema 2.1 DnexTpuueckre ABUTaTeNN MOCTOSHHO-
ro TOKa, UX YCTPOMCTBO U NEPeAATOUHbIE (PYHK-
1207

Onexmpuueckue 0gueamenu NOCMOSIHHO20 MOKA,
Ux ycmpoucmeo u nepedamoyHule hyHkyuu™

Cmamuueckue u Ounamuyeckue xapakmepucmu-
KU 1eKmpudecKux osueamerel NOCMOAHHO20
MoKa U MemoOuKy ux pacuema

Tema 2.2 DnexTpuueckue ABUTraTeIn NEpPEMEHHO-
ro TOKa, UX YCTPOMCTBO U JIMHEapU30BaHHbIC I1e-
penaToyHble PYHKIUU

DnexmpuyecKkue osuecamenu nepemeHHo20 mokd,
UX YCmpoucmeo u TuHeapu308auHvle nepeoamod-
Hble (OYHKYUU.

Cmamuueckue u ounamuieckue xapakmepucmu-
KU 1eKkmpudecKux osucamerneil nepemerrnoco mo-
Ka u MemooOuKu ux pacuema

Tema 2.3 ['eHepaTopbl TOCTOSTHHOTO W TIEPEMEH-
HOT'O TOKa, UX YCTPOMCTBO U NIEPEAATOYHBIE

byHKIHH.

I'enepamopuvl nocmosaHHo20 U nepemenHo20 moxa,
UX ycmpoucmeo u nepedamoyHule yHKyuu.

Tema 2.4 Cratuueckue npeoOpa3oBaTeNn mapa-
METPOB IIEKTPUIECKOI IHEPTUH, UX CXEMBI, pa-
0ota, mepeaaTouHble PyHKIUN

Cmamuueckue npeobpazosamenu napamempos
NEKMPUYECKOU IHEP2UU, UX CXeMbl, paboma, ne-
pedamoynvie hyHKyuu




Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTO-
ATENBbHYIO paboTy 00y4aromuxcs u Tpya0-
€MKOCTb (B yacax)

KonraktHas pabota npemnoaasa- CPC
HaumenoBanue pa3zenoB, TeM U coJep>kaHue Ma- TeJs ¢ 00yJaroIUMHUCS
Tepuana Jlexkimu | Cemunap- | Jlabopa-
CKue TOpHBIE
(mpakTu- | 3aHATHA
YecKue
3aHSTHUS)
Hccneoosanue oonogasznozo 08yxnonynepuoono-
20 YNpaensaemozo GblnpamMumensi 4
Pacuem napamempos u xapaxmepucmuxk pegep- 15

CUBHbLX ynpaeiiemblx 6blnpmumeﬂeﬁ

Pasnen 3 CuaoBble MHEBMAaTHUYECKHE H THAPABIMYECCKHUE IJICMECHTBI CUCTEM aBTOMATHKHU

Tema 3.1 ®uznueckre OCHOBBI pabOTHI THAPAB-
JIMYECKUX CUCTEM. Fnz[paBquecxne ABUTAaTCIIN N
TUAPABINYECKHUE HUIUHPHI, UX YCTPOUCTBO U
pabora

Qu3suueckue 0CHO8bl pabomvl 2UOPABIULECKUX
cucmem. Luopasnuueckue ogueament u 2uopas-
JuYecKue YUIUHOpsl, UX yCmpoucmeo u paboma

H3yuenue pabomwl u xapakmepucmux 2uopasiu-
YecKUx YuruHopos

Tema 3.2 ®uznueckre OCHOBBI pabOTHI THEBMa-
THYecKux cucreM. IIHeBMaTHUecKHe ABUTAaTCIIN N
TUAPABIMYECKHE HUIUHPBI, UX YCTPOUCTBO U
pabora

QDu3suueckue 0CHO8bl pabomvl NHEBMAMUUECKUX
cucmem. [Inesmamuyeckue ogucamenu u 2uopas-
JuYecKue YUIUHOpsl, UX yCmpoucmeo u paboma

H3ylteHue pa60mbl u xapakmepucmuk nHeema-
mu4ecKkux L;LUZMH()pOg

4

Pasznea 4 Ynpasasiomme 3jieMeHTbl CHCTEM ABTOMATHKH

Tema 4.1 3aparomye d3IEKTPUIECKHUE IIEMEHTHI
ABTOMATHYECKHUX CUCTEM, UX paboTa U CXEMBbI

30()62]01/[41/!6 JJIEKMpUUeCcKUue 31emenHmsl aemoma-
mu4decKkux cucmem, ux pa60ma u cxemol

H3yyenue cxem u xapakmepucmux uHmezpupyro-
we2o 3a0am4uKa UHMeCUsHOCmu

H3yyenue xapakxmepucmux u cxemovl 08YKpamHo
UHmMezpupyroue2o 3a0amiuKa UHMeHCU8HOCMu

Tema 4.2 DIeKTPUYECKHUE PETYIATOPHI, KOPPEK-
TUPYIOIIHUEC 3BCHbA U JaTYUKU aBTOMATHYCCKUX
CUCTEM

Onekmpuueckue pe2yisimopul, KOppeKmupyrowue




HaumeHnoBanwue pa3jielioB, TEM U COJIep)KaHUE Ma-
Tepuaa

Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTO-
ATENBbHYIO paboTy 00y4aromuxcs u Tpya0-
€MKOCTb (B yacax)

KonraktHas pabota npemnoaasa-
TeJsl ¢ 00yJarOIUMUCS

Jlexun

Cemunap-
CKHue
(mpaktu-
yecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

36€HbsA U OAMYUKU ABTMOMAMUYECKUX CUCTNEM

H3yuenue cmpykmyphvix cxem u nepexooHbix Xa-
PAKMeEPUCMUK NPOMBILUIEHHBIX A8MOMAMUYECKUX
pe2yasamopos

Cunme3s no 3a0aHHbIM NAPAMEMPAM CXeM pezy-
JIAAMOPO8 U KOPPEKMUPYIOWUX 366HbEG HA OCHOGE
ONnepayuoHHbIX ycunumeneu

Tema 4.3 D1eKTpOMMHEBMAaTUYECKUE PaCIpEAEIIH-
TEJU, UX YCTPOKCTBO U paboTa. Perynstopsl,
KJIalmaHbl 1 JPOCCCIIN MHCBMATUYCCKUX CUCTCM

Onekmponneemamuueckue pacnpeoenument, ux
ycmpoticmeo u paboma. Pezynsamopwi, kianamul u
opoccenu NHeGMamuyecKux cucmem

Yenosuvie obosnauenus PA3TUYHBIX 2]1€EKNMPOon-
HeemamudecKux u nHeemamu4eCKux 31emMenmoe
HA NPUHYUNUAIbHBIX cxemax™

4*

Tema 4.4 DnexTporuapaBIMuecKUe paclpeaeau-
TEJU, UX YCTPOKCTBO U paboTa. Perynstopsl,
KJIallaHbl ¥ IPOCCETHN TUAPABINYECKUX CUCTEM

Dnexmpozuopasnuueckue pacnpeoeiument, ux
yempoticmeo u paboma. Pezynamopul, knananol u
opoccenu 2uOpasIULecKUx cucmem

Yenosnwvie obosnauenus PAa3TUYHbLX 3ﬂel<mp02u()-
pasiudyecKkux u zudpaeﬂuquKux aJlemMeHmoe Ha
NPUHYUNUATIbHbLX cxemax™

4*

UToro
10 AUCHUILIMHE

32

16

16

45

* peastn3yeTcs B MPaKTUIECKOM Gopme

6 BHeayauTopHasi caMOCTOSITeIbHASA Pa00Ta 00yYAOIIUXCS MO U CHUIIINHE (MOTY-

JI10)

[Ipu mmaHUPOBAaHUU CAMOCTOSITENIEHOM PabOTHI CTYIEHTY PEKOMEHAYETCSI PyKOBOJCTBO-

BaThCSI CIIEAYIOIIUM pacIpe/IeICHUEM YacOB Ha CaMOCTOSITEIbHYIO paboTy (Tabnuua 4):

Tabmuia 4 — PexomengyemMoe pacnpeneseHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KoMnoHEeHTBI caMOCTOATEIbHOH padoThl

KoaudecTBO 4acoB

N3ydeHne TeopeTHIECKUX pa3AeioB TUCITUTIIINHBI 12
[ToaroToBKa K 3aHATHSIM CEMUHAPCKOTO TUTA 13
[ToaroroBka u opopmiieHrne pacyeTHO-TpadudecKkoi paboThl 20

45




7 OueHovHbIe CPeACTBA /sl NPOBeIeHHUs TEKYIero KOHTPOJISI M MPOMEKYTOYHOM
aTrecTauMu 00y4aromMXcs M0 JMCUUILIHHE (MOTYJII0)

@DOHJ OLIEHOYHBIX CPEACTB Ul NMPOBEACHUS TEKYILEr0 KOHTPOJS yCIIEBAEMOCTH M IIPO-
MEXXYTOUHOM aTTecTaluu npeacrasieH B [Ipunoxenun 1.

ITonHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WJIM MHBIX MaTepUaloB, HEOOXOAUMBIX IS
OLICHUBAHMS PE3y/IbTaTOB O0YUYCHHS N0 AUCHUIUTUHE (MOAYIIO), MPAKTHKE XpaHUTCA Ha Kaden-
pe-pa3paboTyrke B OyMaKHOM H 3JIEKTPOHHOM BHUJIE.

8 YueOHOo-MeTOoaMUYeCcKOEe U HH(POPMALMOHHOE O0eceYyeHUe TUCIHILIMHBI (MOIYJIs1)
8.1 OcHoBHas 1uTEpPaTYypa

1. TepexoB, B.M. DnemeHTBI aBTOMAaTU3UPOBAHHOTO 3eKTporpuBoaa / B.M. Tepexos. —
Mockga : DHeproaromusnaar, 1987. — 222c¢.

2. Bacunpyenko, C.A. DIeMeHTHl CUCTeM KOpaOelbHOM aBTOMATHKH. Y4eOHoe rmocodue
st By30B / YTB. B kau.yue0.mocobduss YuénsiM coBetoM GPI'BOY BO "Komcomomnbckuii-Ha-
Amype roc.texH.yH-T",  Komcomonbck-Ha-AMmype.  M3a-Bo Komcomomnbckoro-ua-Amype
roc.TrexH.yH-Ta — 2016. — 104c.

3. ManaxoB A.Il. D1eMeHThI cucTeM aBTOMATUKHU U aBTOMAaTU3UPOBAHHOTO 3JIEKTPOIPH-
BoJIa [ DNEKTPOHHBIN pecypc]: yueOHo-MeToaudeckoe nocodue / A.I1. Mamaxos, A.Il. Ycaués. -
DNEKTPOH. TEKCTOBBIE NaHHbIe. - HoBocuOupck: HoBocuOupckuit rocy1apCTBEHHBIN TEXHUYE-
ckuit yausepcurert, 2011. - 106 c.: // IPRbooks: snekrponno-6ubnnoreunas cucrema. URL:
http://www.iprbookshop.ru/45460.html (nata o6pamenus 11.06.2021). — Pexxum mocrtymna: o
MOJIUCKE

4. Bacunpuenko, C.A., Uépnsiid, C.II., CyxopykoB C.1. I'mapaBinuyeckue ¥ NHEBMAaTH-
YECKHE AJIEMEHTHI CUCTEM aBTOMATHKHU. Y4eOHoe mocobue / YTB. B Kau.yue0.mocooust YUEHbIM
coetoMm O®I'BOY BO "Komcomonbckuit-ua-Amype roc. yu-t"', Komcomonbsck-na-Amype. U3a-
Bo KoMcomonbckoro-Ha-Amype roc. ya-ta — 2018. — 111c.

8.2 JlomotHuTE/ILHAS IMTEPATYpPa

1. Bacunwsuenko, C.A., [leproxxkoBa, H.E.,ConosseB, B.A. CunoBas anekTponuka. Y4eo-
HOE mocoOue s By30B/ YTB. B Kau.yue0.nmocooust Yuéusim coerom ®I'BOY BO "Komcomons-
ckuii-Ha-Amype roc.TexH.yH-T", KoMmcomonbck-Ha-Amype. M3n-Bo KomcoMonbckoro-Ha-Amype
roc.rexH.yH-Ta — 2016. - 114c.

2. 3abpoauH, F0.C. [IpomsitieHHas snekTpoHuka Y4ueOHuk ams By3oB / F0.C. 3abpoaun.
— Mockaa : Anbsgac, - 2008. — 496c¢.

3. Bacunpuenko, C.A., I'youm, A.C., Cyznopd, B.W., Uepnsrii, C.I1. DnemMeHTHI cucTeM
ABTOMATUKH. DJIEKTPOHHBIE 3JIEMEHTHI CUCTEM aBTOMATHKU: MPAKTUKYM/ Y TB. B Kad. IPaKTUKY-
Ma Yuénsim coBeroM PI'BOY BO "Komcomonsckuii-na-Amype roc. Texs. yu-1"',  Komco-
MoJibCK-Ha-Amype. 3a-Bo KomcoMmonbckoro-na-Amype roc. TexH. yu-ta — 2016. - 143 c.

4. Kmynp B.A. 3MepuTenbHbIe 3JIEMEHTH aBTOMATUKH [ DTIEKTPOHHBINA pecypc] : yueo-
Hoe mocooue / B.A. XXmyapb. - DneKTpoH. TeKCTOBbIEC naHHble. - HoBocubupck: HoBocubupckuit
roCyIapCTBEHHBIN TeXHUYeCcKuii yHuBepcuret, 2012. -72c.: // IPRboOKS: anexTpoHHO-
oubmmoteunas cuctema. - URL : (mata obpamenus 11.06.2021). — Pesxxum goctyna: mo mojmnumc-
Ke.

5. KongpateeB A.C. 'napaBnuka u THAPOITHEBMONIPUBO/ [ DIIEKTPOHHBIN pecypc]: MeTo-
nuueckue pexkomenaanuu / A.C. Konaparees. - DIeKTPOH. TEKCTOBBIE NaHHBIE. - M.: MOCKOB-


http://www.iprbookshop.ru/45460.html
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CKasi TOCYJapCTBEHHAs aKaJIeMHsl BOJHOTO TpaHcmopta, 2012. - 48 c.: // IPRbooks: anexTponHo-
oubnmmoreunas cucrema. - URL: http://www.iprbookshop.ru/46440.html : (maTa obpamieHwst
11.06.2021). — Pexum mocTyma: 1mo momcKe.

8.3 MeToauuyecKkue YKazaHud AJd CTYACHTOB M0 0CBOCHHUIO TUCHHUIIJTHHBI

1. Bacunbuenko, C.A., Yépnniii, C.I1., Cyxopyko C.1. I'mapaBianueckue u MHEBMaTH-
YECKHE AJIEMEHTHI CUCTEM aBTOMATHKHU. Y4eOHoe mocobue / YTB. B Kau.yued.mocooust YUEHbIM
coetoMm O®I'BOY BO "Komcomonbckuit-ua-Amype roc. yu-t"', Komcomonbsck-na-Amype. U3a-
Bo KoMcomonbckoro-Ha-Amype roc. ya-ta — 2018. — 111c.

8.4 CoBpemenHbIe npodeccoHaIbHbIE 0a3bl JAHHBIX U HH(OPMAIIUOHHbIE
CIPABOYHbIE CHCTEMBI, HCIIOJIb3yeMble NPHU OCYNIeCTBICHNH 00pa30BaTeJIbHOI0 Mpouecca
N0 JMCUUIJIMHE

1. consultant.ru: mHbOpMaIMOHHO-CTIpaBOYHAs cucTeMa «KOHCYIBTaHT IUTIOCY : CAUT. —
Mocksa, 2021 — . — URL: http://www.consultant.ru (mata o6pamenus: 29.04.2021). —
Pexxum noctymna: ajist 3aperucTpup. mojib30BaTeei.

8.5 Ilepeuens pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTu «UHTEp-
HeT», He00XOAMMBIX /IJISl OCBOCHUS TUCHHUILIMHBI (MOLYJIs1)

1. https://www.festo.com/cms/ru_ru/index.htm (aata obpawieHua: 29.04.2021).
2. https://student.knastu.ru (mara oopamenus: 29.04.2021).

8.6 JInnensnonHoe U cBOOOJHO pacnpocTpaHseMoe NPOrpaMMHoOe odecrnedeHne, uc-
M0JIb3yeMoe MPH OCYIecTBJIEHHH 00pa30BaTe/ILHOIO mpouecca 1o AUCHUTIJIMHE

Tabmuua 5 — [lepeyeHp UCTIOIB3yeMOT0 IPOTPAMMHOTO 00ecIeueHHs

Haumenosanue [10 PexBU3HTHI / yCIOBUS UCTIONb30BAHUS
Microsoft Imagine Premium JlunensuonHbIi qoroBop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBobOoaHas JIMICH3US, YCIOBHS UCITIOJIb30BAHMSA 110 CCBIIKE:

https://www.openoffice.org/license.html
MaTeMaTHYECKUHN PEIaKTOp CepBucHblil KOHTpakT # 2A1820328, 1M1I€H3MOHHBIN KIIOY,
MathCad noroBop Ne 106-AD120 ot 27.11.2012

9 OpraHu3auMoOHHO-TIeArOrHYeCcKHue yCJa0BHUs

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM Yy4YeOHBIX 3aHATHH. SI3bIKk oOydeHwms (mpemonaBaHusi) - pycckuid. [ BceX BHIIOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUECKUN Yac yCTaHABIMBAETCS NPOJOKUTEILHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHun CBOCH MHIMBUAYATHHON 00pa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPC3a4€CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
Jiel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIOMIETO 00YUEHHUsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HCOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHbIif mporiece Mpy MpenoiaBaHuu Kypca OCHOBBIBACTCS HA UCIOJIB30BAHUU TPaIH-
[IMOHHBIX, THHOBAITMOHHBIX M MH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH. TpaauinoH-
HbIe 00pa30BaTeNIbHBIC TEXHOJIOTUU MPEICTABICHBI JIEKIUSIMHA U CEMUHAPCKUMHE (MTPAKTUICCKH-


http://www.iprbookshop.ru/46440.html
https://www.festo.com/cms/ru_ru/index.htm
https://student.knastu.ru/
https://www.openoffice.org/license.html
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MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGp%OBaTeHBHBIe TCXHOJIOTUU HUCIOJIB3YIOTCS B BUJC IIHUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX ()OPM TpoBeneHus 3aHsaTHid. HpopMannoHHbIe
o0pa3oBaTeNbHBIE TEXHOJOTHMH PEATU3yIOTCS MYTEM AaKTHBHM3AIMU CAaMOCTOSTENBHOW PabOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa3oBaTeIbHOM Cpeie.

9.2 3aHATHA JEeKIMOHHOI'0 THIIA

JIeKIIMOHHBIN KypC MPEAIoiaraeT CUCTEMAaTU3UPOBAHHOE HU3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO TUTaHA.

Ha nepBoif iekuiuu 1ekTop 00s3aH MpenynpeauTh CTYAEHTOB, IPUMEHUTEIBFHO K KaKOMY
06a3zoBoMY yueOHUKY (yueOHUKaM, y4€OHBIM TOCOOUSIM) OyIeT MPOYUTaH KypcC.

JleKMOHHBIN Kypc MOJDKEH JaBaTh HauOOJbIIUH 00BbeM HMH(OpMAIMK M o0ecreynBaTh
Oosee rry0OKOe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIBHO MEHBIICH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENbHOE U3YUEeHUE MaTepraa.

9.3 3aHATHS CEMMHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEJICTABIAIOT COOON NETATN3AIMIO JIGKIIMOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIibl.

OcHoBHO# (hopMOIi TIPOBENICHHSI CEMUHAPOB SIBISETCA 00CYXAeHue Hanboee mpoliaem-
HBIX M CIIO’KHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKkKe pa3d0op NMPHMEPOB U CHUTYyalMd B
ayJUTOPHBIX YCIOBHX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLIMM TeMaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBACTCS 110 CIEAYIOIIUM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, TIpe/IIaraeMbIe MPETo/1aBaTeleM;

- y4acTHe B IUCKYCCHUSX;

- BBITTOJTHEHHUE MTPOCKTHBIX U MHBIX 3a/JaHUH;

- ACCHCTUPOBAHHE MPEIOIaBATENIO B IPOBEACHUM 3aHATHI.

OtBeT 0IKEH OBITH APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJICP)KATh
CCBUIKHM Ha HCTOYHUKHU.

JIoKmaapl ¥ ONMOHMPOBAaHHE JOKIAZOB MPOBEPSAIOT CTENEHb BIIAJACHHUS TEOPETHYECKUM
MaTepHajoM, a TaKXkKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUI.

OueHunBaHue 3aJaHU, BHINOJIHEHHBIX Ha CEMHHAPCKOM 3aHITHHU, BXOAUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasi padoTa 00y4arOMXCs M0 JUCHUIINHE (MOYJII0)

CamocrodarenbHas paboTa CTYAEHTOB — 3TO MIPOIECC aKTUBHOTO, IIEJICHANPABICHHOTO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HAaHUH, yMEHUN 0€3 HEeMOCPEICTBEHHOIO Yy4acTus Ipenoja-
BaTels, XapaKTEPU3YIOIIUICS NPEIMETHOW HAIMpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKOH pe3ybTaToOB JESATENbHOCTH 00Yy4arOLIerocs.

Lenu camocTosATENHHON pabOTHI:

- CUCTeMaTU3alus U 3aKPEIUIEHNE MOJYyYEHHbBIX TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX
YMEHUU CTYICHTOB;

- yriiy0OJieHHe U pacIiipeHne TEOPETUUECKUX 3HAHUM;

- (popMupoBaHNE YMEHUH HCIOIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTAIHIO,
CHeLIMaIbHYIO JIUTEPATypy;

- pa3BUTHE TIO3HABATEIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BaHHOCTH;
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- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHS], TBOPUECKOW MHUIIUATHUBEI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOpPEATIN3aI1K;

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYIIECTBISATHCS MHAUBUAYATBHO WIW TPYNIaMU CTY-
JICHTOB B 3aBUCHUMOCTH OT IIeJTH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMAaTHKH.

TexHosorus opranu3zaliii CaMOCTOSITEIbHON pabOThl CTYJICHTOB BKIIFOUAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYAMTOPHOW CaMOCTOSTEIBLHON pabOThI CTYACHTOB MOYKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (opme.

CTyneHThl JOJDKHBI MOIXOJUTh K CaMOCTOSATENbHOW paboTe KaK K HaWBa)KHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PA3BUTUSA TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €JMHCTBA B3IJIAJ0B Ha
OTJIeIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUs ONPEEICHHBIX HABBIKOB M UCIOJIb30BaHuUs Mpodec-
CHUOHAJIbHOU JIUTEPATYPHI.

9.5 MeTtoanueckue yKa3aHus 1Jis1 00y4ar0mMXCcs M0 OCBOCHUIO 1M CHUILIUHbBI

[Ipu M3yueHuu JUCUMILTUHBI 00YYarOIIHUMCS 11€JIeCO00pa3HO BHIMOIHATH CIEAYIOIINE pe-
KOMEH/IallUU:

1. U3yueHnne yueOHON TUCITUTIIIMHBI IOJDKHO BECTUCh CUCTEMAaTHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasfena 1no yueOHUKY MJIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHAYETCs M0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OMPECIICHNUs, TIOHATHUS pa3Jie-
na.

3. Ocoboe BHUMaHUE CIEIYET YACTUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUUYECKUM 3aHSATH-
SIM U UHIUBUAYAIBHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENILHYIO pa0doTy.

4. Bcs TemaTuka BOMPOCOB, M3YYa€MbIX CaMOCTOSATENBHO, 33Ja€TCsl Ha JIEKLUSIX MPero-
naBateneM. VM ke MaroTcs UCTOYHHWKH (B MEPBYIO OYepelb BHOBh M3JAHHBIE B MEPHOIUICCKON
Hay4yHOMU JuTepaType) 11t 0oJiee AeTalbHOro MOHUMAaHMsI BOIIPOCOB, 03BYYEHHBIX HA JICKIUH.

[Tpu camocTosTeTHbHON IPOPAOOTKE Kypca 00yUYAIOIIUECS TOKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONpEeAETCHUS U (PaKThI;

- MOBTOPUTH 3aKOHCHEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHSITHUU MaTepuall U JONOIHUTH
€ro C y4eTOM PEKOMEHJOBAHHOM MO TAHHOM TEME JIUTEPaTyphI;

- U3Y4YHUTh PEKOMEHIOBAHHYIO JIUTEPATYPY, COCTABIATh T€3UChI, AHHOTAIIUN U KOHCTIEKThI
Haubosee BaKHBIX MOMEHTOB;

- CAMOCTOSTEIBHO BBIMOJIHATD 3a/I1aHHs], AHAJIOTMYHBIE TIPEIJIaraéMbIM Ha 3aHATHUSX;

- HCIIOJIB30BATh ISl CAMOTIPOBEPKHU MaTepuaibl (JOH/Ia OLIEHOYHBIX CPEJICTB.

10 Onucanne MaTepuaJIbLHO-TEXHMYECKOro odecredeHHus1, He0OX0AMMOro AJIsl 0Cy-
HIECTBJIEHUS 00PA30BaATEJIBLHOIO Mpolecca Mo AU CHUILINHEe (MOYJII0)

10.1 YueOHo-1a00paTOpHOE 000PYA0BaAHUE
Ta6muma 6 — [lepedens o0opyaoBaHUs JabOpaTOPUH

HanmenoBanue ayautopun

Aynutopus (naGopaTopm) Hcnonb3zyemoe o0opy1oBanue
202/3 JlaGopatopusi OBM wu BbI- | mepcOHATBHBIE KOMIIBIOTEPHI
YHUCITUTENBHBIX TPOMBIILICH-
HBIX CETeH
103/3 JlaGopaTopusi THIOBBIX 3J€- | IEPCOHAIbHBIE KOMIBIOTEPHI U 00OPYIOBAHUE 1O

MEHTOB, YCTPOMCTB CHCTEM | 3JIEMEHTaM CHUCTEM aBTOMAaTUKU
ABTOMATUYECKOI0  yIpaBiie-
HUSI M CPEICTB U3MEPEHUIT
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10.2 TexHu4eckue u 31eKTPOHHbIE CPeCTBA 00y4eHH

[Ipu nmpoBeneHNM 3aHATUI UCTIONB3YETCS AyIUTOPHsL, 000pYAOBaHHAS TIPOEKTOPOM (cTa-
IIMOHAPHBIM WJIN NEPEHOCHBIM) 71 0TOOpaXkeHus npeseHTauuii. Kpome toro, npu npoBeaeHUH
JCKIMHA U MPAKTUYECKHUX 3aHATHIH HE0OXOAUM KOMIIBIOTEp C YCTAHOBJIEHHBIM Ha HEM Opay3epom
U IPOTrPaMMHBIM 00€CIIeYeHNEM JUIsl JEMOHCTPAIMK TPE3EHTALUH.

[ToaroroBneHbI JEMOHCTPAIIMOHHBIE MaTepUalIbl TI0 000pyoBaHMIO festo.

JlaGopaTopHble M NpakTHYecKHe 3aHATHSA J[7151 1Ta00paTOPHBIX U MPAKTUUECKUX 3aHATUI
ucnonb3yetcs ayauropus Ne 103/3, 202/3, ocHameHHas 000py10BaHHEM, YKa3aHHBIM B Ta0JI. 6:

CamocrosiTesbHast padoTa.

[TomereHust 1yIsi CaMOCTOSATEIBLHON paOOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKJTIOYCHUS K ceTH «HTepHET» U TOCTYIOM K JJIEKTPOHHON MH(OPMAIMOHHO-
obpazoBarenbHO cpene KHATY:

- yutaneHbId 3a1 HTh KHAT'Y;

- KOMITbIOTepHBIE Ki1acchl (aya. 202 kopryc Ne 3).

11 HNuble cBeneHus

MeTonnquKne PE€KOMEHIAUHA 11O OﬁyquHlO JIMIl ¢ OrpaHUY€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS H HHBAJIUI0B

OcBoeHME NUCHUIUIMHBI 00YYaIOIIUMUCSA C OTPaHUYCHHBIMU BO3MOXHOCTSIMHU 3/10POBbS
MOKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYUAIONIUMUCS, TaK M B OTACIbHBIX
rpynnax. [Ipeanonaratorcsi cenuanbHble YCIOBUS AJIs MOTYYeHUs] 00pa30BaHUs 00yUYaroIIMMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-negarornyeckuii cocTaB 3HAKOMUTCSI € MCUXOJIOT0-(hHU3HOTOTHUECKUMHU
0COOEHHOCTSIMH O0YUaIOIIMXCSl WHBAIMIOB M JIMI[ C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, UHIUBUIYAIbHBIMUA TIPOTPAaMMaMH peaOMIMTAIIMK WHBAIUIOB (MTpu Hanmuuuu). [1pu HeoO-
XOJUMOCTH OCYIIECTBJISICTCS JOMOIHUTENbHAS MOJAEpKKa MpEenojgaBaHusl ThIOTOPaMH, MCHXO-
JoramH, COIIMaIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM C METOAMYECKMMH peKoMeHaanusiMu MunoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEIoiaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIC U Pe-
(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHH COIIMOKYJIBTYPHOH peadHIUTalUY C LEeNbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUU MOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTMMHU CTYICH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOTO KIIMMara B cTyaeHdeckoi rpymme. [Toandop u
pa3paboTka yueOHBIX MaTepuajioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (hopMax: ayAualbHOM, BU3yalbHOW, C HCIOJI30BAHUEM CHEIHATBLHBIX TEXHUYECKUX
CPEICTB M MUHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl JunaMu ¢ OB3 ocymiecTBiaseTcsl ¢ UCHOIb30BaHUEM CPEICTB
o0ydeHus OOILero U CrenuaIbHOro Ha3HaueHUs (MEPCOHANBHOIO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuanbHO-TEXHHYECKOe 00ecreueHne MpeycMaTpUBaeT MPUCIIOCOOJIEHUE ayAnuTO-
puii k Hy>)xaam jun ¢ OB3.

®opMa npoBeAeHUsT ATTECTALUU JJIsi CTYI€HTOB-UHBAINIOB YCTAHABIMBAETCS C YYETOM
WHIUBUIYAIBHBIX TICUXo(pu3ndeckux ocooennoctei. st crynentoB ¢ OB3 npegycmarpuBaet-
cs1 tocTymnHas popma MpeloCTaBICHUs 3aJaHUi OLEHOYHBIX CPECTB, @ UMEHHO:

- B TIEYaTHOM WM DIEKTPOHHON Qopme (I JUI € HAPYLIEHUSMU OIMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B IIe4aTHOW (opMe WIIH SJCKTPOHHOU (opMe C YBETUUECHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JJIS1 JIUII C HAPYIICHUSIMU CITyXa, PeUYH, 3PCHHUS);

- METOJIOM UTEHUS aCCUCTEHTOM 33/IaHUsI BCIYX (1S JIUL C HAPYLIECHUSIMU 3PEHHUS).
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CryneHTaM ¢ WHBAJIMIHOCTBHIO YBEITMYHUBACTCS BpPEMs Ha TOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakMX CTYIEHTOB MpeaycMaTpuBaeTcs HocTymHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, a4 UMEHHO:

- MUCbMEHHO Ha Oymare uiu HabOpOM OTBETOB HAa KOMITbIOTEPE (IJISI JIUI] C HAPYIIICHUS-
MU CllyXa, peun);

- BEIOOPOM OTBETA M3 BO3MOXHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYT aCCUCTEHTa (IJIs
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEIILHOTO allapara);

- YCTHO (17151 JIML C HAPYIIEHUSIMU 3pEHHS], OOPHO-ABUTATEILHOTO armapara).

[Tpu HeoOXoaUMOCTH AJIsi OOYYAIOIINXCS C MHBAJIMIHOCTHIO MPOLIEypa OIECHUBAHUS pe-
3yJIbTaTOB 00yUYEHUSI MOKET MPOBOIUTHCSA B HECKOJIBKO ITAMOB.
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[Ipunoxenue 1

®OH/ ONEHOYHbLIX CPEACTB

no JIMCIMIIIMHE

«JIeMeHTbI CHCTEeM aBTOMATHKH»

Hanpasnenne noarotoBku

13.03.02 DnexTposHepreTuka U HJIEKTPO-

TEXHHUKa
Hanpasnennocts  (mpo¢uib) 00pa3oBaTenbHOM | DIEKTPONPUBOA U aBTOMATHKA
IPOrPaMMBI
KBanmudukarnus BeITyCKHUKA bakanasp
l'on Hauana moAroToBKH (M0 y4eOHOMY TUTIaHY) 2020

®opma o0yueHHs

Ounas popma

TexHomorust 00yueHus

TpaguuuoHnHas

Kypc

Cemectp

TpynoeMkocTs, 3.€.

3

6

4

Bua npomexyTo4yHoii arre-

cTauuu

ObecneunBaroliee NoapasieneHue

DK3aMeH

Kadenpa «3nexTponpuBo 1 aBTOMaTH3AIMS TPOMBIIIICHHBIX

YCTaHOBOK»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 AUCHHUILIMHE (MOLYJII0), CO-

OTHECCHHBIX ¢ UHINKATOPAMHA JOCTUKCHUHA KOMHeTeHHHﬁ

Ta6mmma 1 — KomneTeHuy u "HANKATOPHI UX TOCTHKCHUS

Kon n HauMeHOBaHME KOM-
IICTCHIINU

NHnukaTopbl TOCTHXKEHUS

[Tnanupyemble pe3yiabTaThl 00y-
YEHUSs M0 AUCLHUIUINHE

[TpodeccnonanpHbIC

[1K-1 CriocobeH npoBOaUTh
oOcrnenoBanue 00opyI0Ba-
HUS 00BEKTOB TIpodeccuo-
HAJIBHOM JIESITETbHOCTH

T1K-1.1 3HaeT MeTOnUKHU
OTIpe/IeTICHUS XapaKTepH-
CTUK 000pYIOBaHHMS TIPH
Pa3IUYHBIX peKUMax pado-
THI

[IK-1.2 Ymeer onpenenstsb
napameTpsl 000py10BaHHS
MIPH PA3ITUYHBIX PEKUMAX
paboTHI coriacHo TpeboBa-
HUSM TEXHUYECKOTO 3a/1a-
HUS

IIK-1.3 Bnaneer HaBLIKaMU
COCTaBJICHHS OTYeTa IO pe-
3yJIbTaTaM BBITIOJTHEHHOTO
obOcnenoBaHust 000pyI0Ba-
HUS

3HaTh METOUKHU BBIITOJIHEHUS
Pac4€ToB I10 OIPEIEICHUIO I1apa-
METPOB JIEMEHTOB CUCTEM aBTO-
MaTUKH

VYMeTb BBINOIHATH Pacu€ThI IO
OIIPEIEJICHUIO TIapaMETPOB JJIe-
MEHTOB CHUCTEM aBTOMATUKHU
Bnaners HaBbIKaMU IPUMEHEHHUS
METOAMK ONPEETICHHs TapaMeT-
POB 3JIEMEHTOB CUCTEM aBTOMATH-
KM Ha pa3IMyHbIX CTaausAX ooOcie-
JIOBAHMSI U IPOEKTUPOBAHUSI CH-
CTEM 3JIEKTPOIPUBOJIA

Tab6muia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB

KonTpounpyembie ®opmupyemass | HammenoBanue
pasaeibl (TeMbl) KOMIIETEHIIMSI OLICHOYHOI'0 IToxa3aTeu oleHKH
JUCIHIIINHBI cpeacTBa
Pa3pgen 1 [1K-1 Tect [IpaBUIBHOCTH BBIMOJHEHUS
3aJjaHUs

Pasznensr 2-4 IIK-1 3amaun K 9k3a- | [lomHOTa M MpaBUIIBHOCTH
MCHY peuieHus 3aaa4

Paznenst 2,4 IK-1 JlaboparopHble | APryMEHTHPOBAaHHOCTB OT-
paboTsl BETORB

Paznemnsr 3,4 IIK-1 [IpakTnueckue [TonHOTa M MPaBUIBHOCTH
3aHATHA BBIIIOJTHEHUS 3a/1aHHUS

Pasnensr 1-4 IIK-1 Bompocsl k 3k- | [lonHOTa ¥ paBUIIBHOCTH
3aMEHy OTBETOB Ha BOIIPOCHI

Paznenst 2,4 IK-1 PacueTHo- [TonHOTa ¥ PaBUIBLHOCTH
rpaduyeckas BBITNIOJIHEHUS 3aJaHUsI
pabota

2 Meroauyeckue MaTepuaJibl, ONpeaeaaolue Npoueaypbl OlleHUBAHUSA 3HAHMH,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSATeJIbHOCTH, XapaKTepu3youme npouecc ¢popmupo-

BAaHHUS KOMIIeTEHIMIA
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Meroanueckue Marepuaisl, ONPEACIAIONIUNe IPOLEeAYPbl OLIEHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEIBHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTUYECKON KapThl AUCIH-
TUTHHEI (Tabnuma 3).

Tabmuua 3 — TexHonmornueckas kapra

Haunmenosa-
Cpokn
HUe IIkana oue- Kpurepun
BBINOJIHE-
OII€HOYHOI 0 S HUBaHUS OlleHUBAHMS
CpeIcTBa
6 cemectp
Ilpomesrccymounas ammecmauyus 6 popme IK3amen
1 | Tecr B TCUCHUE 9 6ainoB 9 6amnoB — 81-100 % mpaBUIIBHBIX
ceMecTpa OTBETOB — BBICOKHM YPOBEHb 3HAHUN;
6 OamnoB — 61-80 % mnpaBUIBHBIX
OTBETOB — JIOCTaTOYHO BBICOKHM
YpPOBEHb 3HAHMI;
3 6amna — 41-60 % mpaBUIBHBIX OT-
BETOB — CPEIHUN YPOBEHb 3HAHUI;
0 6amtoB — 0-40 % mpaBUIIBHBIX OT-
BETOB — OYEHb HU3KUH YpOBEHb 3Ha-
HUU
2 JlaboparopHasi | B TeueHHe 3 Gamna 3 Oamna — CTyOEHT MOKa3ajd OTINY-
pabota Nel ceMecTpa HbIE€ 3HAHWS, YMEHUS U HaBBIKU NPHU
3 | JlaGoparopHasi | B Te4eHHE 3 Gamna PCIICHHA HPO@GCCHOHSUTBHGHX 3aja4
B paMKax YCBOEHHOI'O y4eOHOro ma-
pabora Ne5 cemecTpa P y y
Tepuana.
Y 16 2 Ganna — CTYJICHT MOoKa3ajl XOPOIIne
aboparopHas | B TEUYECHHE ajia 3HAHMS, YMEHHMS W HaABBIKM IPU pe-
pabota Ne6 cemecTpa IICHUHM TPOPECCHOHANBHBIX 3aj1ad B
paMKax yCBOEHHOTO y4yeOHOTo mare-
abopaTopHas | B T€UEHHU anna .
S | JIab euenne |36 naja
paGora Ne7 ceMecTpa 1 Gann — cTyIeHT mokasan yJoBlie-
TBOPUTEJILHOE BJaJICHUE 3HAHUSIMU,
6 [IpakTueckoe | B TEUECHHE 3 Gamna YMCHUSAMHA M HAaBbIKaMM IIPpU PEIIC-
samsTHe 1 cemecTpa HUU TPOPEeCcCHOHANbHBIX 3a/ad B
paMKax yCBOEGHHOTIO y4yeOHOro mare-
7 [IpakTrueckoe | B TeUECHHE 3 bamna puana.
sapsTHE 2 ceMmecTpa 0 GamioB — CTYACHT l;[pOI[eMOHCTpH-
pOBaJl HEJOCTATOYHBIM YpPOBEHb BIIa-
€HUS 3HAaHUAMU, YMEHHUSIMH U
8 A )
[IpakTuuyeckoe | B Te4eHUE 3 Gamna HABBIKAMH DY PEIICHUH TPO(ECCH-
3aHsATHE 3 cemectpa OHAJIPHBIX 3aJa4 B paMKaX YCBOCH-
HOTO y4eOHOTO
[IpakTuyeckoe | B Te4eHUE 3 Gamna
3aHATHE 4 cemecTpa
9 | Bomonnenwe | B Teuenue | 3 Gawia
PI'P cemecTpa
Texymmii KOHTPOJIIb: - 36 GayoB -
10 | KonTponsHslii | BO Bpems 5 6annoB 5 0aIoB — CTYAEHT MOKa3all OTINY-
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Haumenosa-
HHE
OIIEHOYHOT'0
CpencTra

Cpoxu
BBINOJIHE-
HUS

MIxana one-
HUBaHNSA

Kpurepun
OlleHUBAHMS

BOIIPOC K JK-
3aMeHy

CCCCHHU

HbIC 3HAHMSI B OTBETE Ha KOHTPOJIb-
HBI! BOIIPOC.

4 Gana — CTYICHT MOKa3ajl XOPOoIIne
3HAHUS B OTBETE Ha KOHTPOJIbHBIN
BOIIPOC.

3 Ganna — CTYACHT MOKa3al yJaoBIie-
TBOPUTEILHBIC 3HAHHS B OTBETE Ha
KOHTPOJIBHBIN BOIIPOC.

0 6ayIoB — CTYACHT IPOJIEMOHCTPU-
pOBaJ HEJJOCTATOYHBIH YPOBEHD Bia-
JICHUS 3HaHUSIMH B OTBETE HA KOH-

TPOJIBHBIN BOIIPOC.

11

3agaun K dK-
3aMeHy

BO BpeMs
ceccum

5 OaoB

5 6aJsoB - CTYJEHT NPaBUILHO BbI-
MOJTHUJT IPAKTUIECKOE 3ajaHue Ou-
nera. [Toka3an oTIMYHBIE YMEHHUS B
paMKax OCBOCHHOT'O y4eOHOro MaTe-
puana. OTBETHII Ha BCE IOMOJIHU-
TCJIbHBLIC BOIIPOCHI.

4 Gania - CTY/IEHT BBIIOJIHUII IPaK-
TUYECKOE 3a/laHue Oumnera ¢ HeOOoJIb-
muMH HeTouHocTsmu. [Tokazan xo-
pole yMeHUsl B paMKaX OCBOCHHO-
ro yuebHoro Marepuana. OTBeTUI Ha
6OJ'II>H_II/IHCTBO JOIIOJIHUTCIBbHBIX BO-
MIPOCOB.

3 6ayIoB - CTYJCHT BBITIOIHUI MPaK-
TUYECKOE 3a/laHue OuseTa ¢ cyie-
CTBEHHBIMH HeTouHOCTSIMU. ITokazan
YIIOBJIETBOPHUTENbHbBIE YMEHUS B
paMKax OCBOCHHOT'O y4eOHOro MaTe-
puaina. [Ipu oTBeTax Ha AOMOJIHU-
TeTbHBIE BOMPOCHI OBUIO TOMYIIEHO
MHOT'O HETOYHOCTEH.

0 OamioB - TpU BBITIOJIHEHUU TPAK-
TUYECKOTo 3aJjaHusi Ouiera CTYIEHT
MPOJEMOHCTPUPOBA  HEIOCTATOU-
HbI ypoBeHb yMeHUM. [Ipu orBeTax
Ha JOIIOJIHUTCIBbHBIC BOIIPOCHI 6]:1)'[0
JOTIYIIEHO MHOKECTBO HEMpPaBUJIIb-
HBIX OTBETOB.

[TpomexxyTouHas
arrecTanuia

10 0amtoB

HUTOTI'O:

46 0ayuI0B

Kpurtepuu onieHKkH pe3yibTaToB 00y4eHHs MO AUCHHUILINHE:

0 — 64 % OT MakCHUMaJIbHO BO3MOKHOU CYMMBI 0aJJIOB — «HEYAOBJIETBOPUTEIBHO» (HEHO-
CTaTOYHBIN YPOBEHb ISl IPOMEKYTOUHOMN aTTeCTAllMU 1O JUCLUILIUHE);

65 — 74 % oT MakCUMaJIbHO BO3MOXHOU CyMMbI 0alIOB — «yIOBJIETBOPUTEIHHOY (TIOPOTO-
BBl (MUHUMAaJIbHBINA) YPOBEHB);
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HaumenoBa-
Cpoxu
HHUe IIkana oue- Kpurepun
BbIIIOJIHE-
OLICHOYHOI0 st HUBAaHMSA OLICHUBAHUS
cpeAcTBa

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY» (CPeIHU YPOBECHbD);
85 — 100 % ot MakcuMaiabHO BO3MOKHOI CyMMBI 0OAJJIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHBII) YPOBEHB)

3 TunoBble KOHTPOJIbHBIE 32JaHUS UJIH HHbIE MAaTepHaJIbl, HE00X0AMMBbIE 1JIs1
OLIEHKM 3HAHUI, yMEeHH i, HABBIKOB 1 (WJIN) ONBITA 1eATEJIbHOCTH, XapaKTepH-
3youue npouecc (popMupPoOBaAHUS KOMIIETEHIIMI B X0/1e 0CBOeHHsI 00pa30Ba-
TeJbHOM NMPOrpaMMBbl

3.1 3aganus A1 TeKyIero KOHTPOJIsl YCIIeBaeMOCTH

TecToBBIE BONIPOCHI

Paznen 1 «Knaccudukamms 31eMEHTOB CUCTEM aBTOMATHKH U UX OCHOBHBIE
XapaKTEPUCTUKI
1. YUTto Ha3pIBaeTCS PJIEMEHTOM CUCTEM aBTOMATHKH:
a) 11000€ yCTPONWCTBO aBTOMAaTUYECKOM CUCTEMBI,
0) KOHCTPYKTUBHO 3aKOHYCHHOE YCTPOWCTBO aBTOMAaTUYECKOW CHCTEMBI, BHITIOJHSIOIIEE YIIPaB-
astonte QyHKINHY;
B) KOHCTPYKTHBHO 3aKOHUYEHHOE YCTPOMCTBO;
') KOHCTPYKTUBHO 3aKOHYCHHOE YCTPONCTBO, HE BBIMOIHSIONIEE YIIPABISIOMUX ()YHKIIHUA.

2. I1o kakoMy OCHOBHOMY TapaMeTpy OTIMYAIOTCS CHIIOBBIC DJIEMEHTHI CUCTEM aBTOMATHUKH OT
YIPaBISIOUUX 3JIEMEHTOB:

a) 110 pa3Mepam U BeCy;

0) 1Mo MPOU3BOAUTEIIHLHOCTH TTpeoOpa3oBaHms U 00paOOTKH BXOAHOM HH(POPMAIINH;

B) 110 BEJTMYMHE SHEPTHH, IPOTEKAIOIIEH Yepe3 AIIEMEHT;

T') Mo 00JIaCTH TPUMEHEHUSI.

3. ITo kakOoMy OCHOBHOMY HapaMeTpy OTIUYAIOTCS YIPABISAIONINE 3JIEMEHThI CUCTEM aBTOMATH-
KU OT CUJIOBBIX DJIEMEHTOB:

a) mo crocoOy mpeoOdpa3oBaHus BXOTHON HH(POPMAIIHH dJIEMEHTOM;

0) 1o rabapuTam u Becy;

B) M0 BEJIMYMHE YHEPTHH, TPOTEKAIOIIEH Yepe3 AJIEMEHT;

1) IO Ha3HAYEHUIO.

4. Kakue OBIBAIOT 3JIEMEHTHI CUCTEM aBTOMATHUKHU
a) TOJBKO AJICKTPUUICCKUC

0) TOJILKO THIIPABIMYECKUE U ITHEMATUIECKUE

B) TOJIBKO 3JIEKTPOMEXaHHUECKUE

T') T100BIE U3 BHIIICTIEPEUNCICHHBIX

5. Kakoif a11eMeHT CUCTEMbl aBTOMAaTHKU MOXHO OTHECTU K CHJIOBBIM:
a) TaTYuK TOKa,

0) AaTYMK HAIPSDKEHUS,

B) YIIPaBIsieMbIi BBIIPSIMUTEIb;
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T') aHAIOTOBO-IIU(PPOBOI MpeoOpa3zoBaTeb.

6. XapaKTepuCTHKa yIpaBJIeHMsI 3JIEMEHTA CUCTEMBI aBTOMATHUKH CBSI3bIBACT ...
a) BXO/IHYIO KOOpAMHATY 3JIEMEHTa U BO3MYIIatolliee BO3AeiicTBIE

0) BBIXOJHYIO ¥ BXO/IHYIO KOOP/JIMHATHI SJIEMEHTA CHCTEM aBTOMAaTHUKH

B) BBIXOJIHYIO KOOPJAMHATY 3JIEMEHTa U BO3MYILalollee BO3AeCTBIE

I') BXOJIHYIO0 KOOPAMHATY 3JIEMEHTA U TEKYILEE BPEMS

7. XapakTepUCTUKOW YIIPABJICHHS JIEMEHTA CUCTEMbBI aBTOMATUKH HA3bIBAETCS 3aBUCUMOCTD
MEXAY ...

a) BBIXOJAHOM KOOPAMHATOU 3JIEMEHTA U TEKYIIIUM BPEMEHEM

0) BXOJHOW KOOPJMHATOM JIEMEHTA U TEKYIIIUM BpEMEHEM

B) BBIXOJIHOM M BXOJIHOM KOOpJMHATAMU 3JIEMEHTA MPU HEU3MEHHOM BO3MYIIAIOLIEM BO3IEH-
CTBUHU

') BBIXOJHOW KOOPJAMHATON 3JIEMEHTa U BO3MYIIAIOIIUM BO3/IEHCTBHEM

8. Baemnsis (Harpy3ouHasi) XapakTepUCTHKA 3JIEMEHTa CUCTEMbI aBTOMATUKHU CBSI3bIBAET ...

a) BXOJIHYIO KOOpAMHATY 3JIEMEHTa U BO3MYIIatolliee BO3AecTBIE

0) BBIXOJHYIO ¥ BXO/IHYIO KOOP/JIMHATHI SJIEMEHTA CHCTEM aBTOMAaTHUKH

B) BBIXOJIHYIO KOOPJAMHATY 3JIEMEHTa U BO3MYILAIOIIee BO3ACHCTBUE TPU HEN3MEHHON BXOJHON
KOOpJMHATe

') BXOJIHYIO KOOPAMHATY 3JIEMEHTA U TEKyIllee Bpems

9. BaemniHei (Harpy304HoOi) XapaKTEPUCTUKON YIIpaBICHUS IEMEHTa CHCTEMbl aBTOMAaTUKHU
Ha3bIBACTCS 3ABUCUMOCTb MEXKY ...

a) BBIXOJTHOM M BXOJHOM KOOpJMHATAMH 3JI€MEHTa CUCTEM aBTOMAaTHKHU

0) BEIXOAHOW ¥ BXOAHON KOOPAMHATAMU HJIEMEHTA CHCTEM aBTOMATHKH MPU HEM3MEHHOM BO3-
MYIIAIOIIEM BO3IEHCTBUM

B) BO3MYIIAIOIMM BO3/ICCTBUEM U TEKYIIHM BPEMEHEM

') BO3MYIIAIOIIKUM BO3JICHCTBUEM U BXOJIHOM KOOPIMHATOM JIEMEHTa CUCTEMbI aBTOMAaTUKH

10. C moMoIIbI0 KaKMX XapaKTEPUCTUK AJIEMEHTA CUCTEMBbl aBTOMaTHUKH MOKHO OLIEHUTh €r0
IUHAMHUYECKUE CBOMCTBA:

a) XapaKTEpUCTUKH YIIPaBJICHUS;

0) BHEIIHEH (Harpy304HOii) XapakTepUCTUKH;

B) NIEPEXOIHBIX XapaKTEPUCTHK;

I') IepeAaTOUYHBIX (PYHKIUH 3JIeMEHTa.

11. Yro sBnsieTcsa Hanboiee MOJIHBIM MAaTEMAaTHYECKUM OIMCAaHUEM IPOLIECCOB, IPOTEKAIOIIUX B
JHOOBIX DJIEMEHTaX CUCTEM aBTOMAaTHKHU:

a) XapaKTEepUCTUKHU yIPaBJIECHUs U BHELTHUE (HArpy30UHbIE) XapaKTEPUCTUKH JIEMEHTA;

0) mepexoIHbIE XapaKTEPUCTUKH DJIEMEHTA;

B) MepeaaTovHble (QYHKIIUH IEMEHTA;

') COCTaBJICHHAs JIJIsl DJIEMEHTA CUCTEMa YPaBHEHHUM, B 00IIIEM cliydae anreOpandeckux u aud-
(epeHIaTbHBIX, TUHEHHBIX U HETMHEWHBIX, OMMCHIBAIONIAS B3AaUMOCBS3b MEXK/y BXOTHBIMU
KOOpJMHATaMHU, BEIXOJAHBIMHU KOOPJAWHATAMHU M BO3MYIIAIOIIUMHU BO3ICHCTBUSMHU.
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3ammTa J1a00paTOPHBIX padoT

Jlabopamopnas paboma Nel . Hccnedosanue 00HOGpa3H020 08YXNOTYNEPUOOHO20 YIPABTIAEMO2O
BbLINPAMUMEINS

1. B ueM OCHOBHBIE HEIOCTATKH OJTHO(A3HOTO IBYXIOIYIEPHUOTHOTO YIIPABISIEMOTO BHIPSMHU-
TeJsL.

2. Ha kaKkux MOJIyIpOBOJHUKOBBIX TPUOOPAX MOXKET OBITh BHITIOJIHEHA CXEMa YIIPABIISIEMOTO
BBITIPSIMUTETIS.

3. Uem ompenensieTcsi HAKJIIOH BHEIITHUX XapaKTEPUCTHK YIPABIISIEMbBIX BBIPSIMHUTEIICH.

4. OT KaKuX MapaMeTpoB 3aBUCUT PopMa PETYITHPOBOYHON XapaKTEPUCTHUKU BHIPSIMUTEISL.

Jlabopamopnas paboma Ne5. H3yuenue cxem u xapaxmepucmux UHmMezpupyoue2o 3a0amyuxa
UHMEHCUBHOCMU

1. Kak noBnusier Ha paboTy 3a/1aTUMKa HHTEHCUBHOCTH HCYE3HOBEHUE BXOIHOTO HAMPSIKCHUS
Upx B IIPOLIECCE HAPACTAHUS BBIXOIHOIO HAIIPSKEHUS.

2. Kak otpa3utcs Ha paboTe 3aJaTyuKa yMEHbILICHUE CONPOTUBIICHUS 00paTHOH cBsi3u RS.

3. Ha ocHOBe KakiX OCHOBHBIX Y3JIOB MOXKET OBITh PEaTM30BaH OJJHOKPATHO UHTETPUPYIOIINNA
3a1aTYMK UHTEHCUBHOCTH?

4. B xakux aBTOMaTH4ECKUX CUCTEMaX MPUMEHSIOTCS OJTHOKPATHO UHTETPUPYIOIIHE 3aJaTYUKN
MHTEHCUBHOCTH.

Jlabopamopnas pabomaNe6. H3yuenue xapakxmepucmux u cxemsvl 08YKPAmMHO UHMESPUPYIOUYe20
3a0amuuKa UHMeHCUBHOCMU

1. [Touemy B cxemax 3JIEKTPONPUBOIOB CKOPOCTHBIX JIU(PTOB 1€I1€CO000Pa3HO UCIOIL30BAHNE
JIBYXKPAaTHO WHTETPUPYIONINX 33aTYMKOB HHTCHCUBHOCTH.

2. Kak mo 3ajaHHBIM 3HAYEHUSM A non, Prons Viow PACCIUTATH 3aBUCHMOCTH JIBHKECHUS KAOUHBI
v(t), a(t), p(t), COOTBETCTBYIOINE PEKOMEHIYEMOH /11T CKOPOCTHBIX JIM(PTOB TaXOrpaMMe.

3. Kak 1o 3a1aHHBIM 3HAYEHUSAM 01, Prons Vion PACCUUTATH HOMUHAIBI 3J1€-MEHTOB MPUHIIUIIH-
QIBHOM CXEMBI 33JJaTYNKa HHTEHCHBHOCTH, PEATH3YIOIIETO PEKOMEHIYEMYIO TaX0TrpaMmy.

4. Kakue TUIOBBIE 3BE€HBS JOJKHBI BXOAUTH B COCTAB CTPYKTYPHOM CXEMBI 331aTYNKA UHTECH-
CHBHOCTH.

Jlabopamopnas paboma Ne7. H3yuenue cmpyKmypHbuIX cxem U nepexooHbiX XapaKmepucmux
NPOMBIULTIEHHBIX A8MMOMAMUYECKUX PE2YIAMOPO8

1. YUto siBNsieTCS BBIXOAHOM MEPEMEHHOM paccMaTPUBAEMBIX MPOMBIIIJIEHHBIX PETYISTOPOB?
2. IloueMy npu UCHOIB30BAHUH POMBILIUIEHHBIX PETYJISTOPOB BO3MOYKHA JIUIIb JOCTATOYHO
npuOIKEHHAs peaau3alis TUIIOBBIX 3aKOHOB PETyJIUpPOBaHUSA?

3. Ha ocHOBe KakMX OCHOBHBIX y3JIOB MOXKET ObITh Pea30BaH MPOMBIIIJICHHBIH peryasTop?
4. Yro Takoe GayacTHbIE TOCTOSIHHBIE BPEMEHU MTPOMBIIIJICHHBIX PEryJIsITOPOB?

IIpakTnyeckue 3a1aHusA

Ipaxmuueckoe 3a0anue 1. HU3zyuenue pabomol u xapaxmepucmux 2u0OpagIudecKux YuiuHopos.
Hens 3amanust: M3yunTh paboTy rTUAPABINIECCKUX [IMIHHIPOB, UX OCHOBHBIE THITH 1 METOUKHI
pacuera uX OCHOBHBIX XapaKTEPUCTHK.

Ipakxmuueckoe 3a0anue 2. H3yuenue pabomul u Xapaxmepucmux nHe8MamuyecKux YyuiuHopos
Hens 3amanust: M3yunTh paboTy MHEBMATUYECKUX MIJIUHAPOB, HX OCHOBHBIC THUITBI U METOTUKU
pacuera uX OCHOBHBIX XapaKTEPUCTHK.
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Ilpakmuueckoe 3a0anue 3 Ycnosuvie 0603HauenUs pa3iuyHbIX I1eKMPONHEBMAMUYECKUX U
NHEeBMAMU4eCcKUx 271eMeHmo8 Ha NPUHYUNUATbHBIX CXeMax

Lens 3amanus: I3y4uTh yCIOBHBIE 0003HAUCHUS PA3IMYHBIX 3JIEKTPOITHEBMATUYECKUX U TTHEB-
MaTHYECKHX AJIEMEHTOB Ha MPUHIUIHAIIBHBIX CXeMax

IIpakTuyeckoe 3aganue 4. Ycnosnvle 0603HayeHUs pa3iuyHbIX J1EKMPOUOPABTUYECKUX U SUO-
PABIUYECKUX 2eMEHMO8 HA NPUHYUNUATILHBIX CXeMAX

Lensb 3ananus: U3yuuth c0BHBIE 0003HAUEHHUS PA3IMUHBIX 3JIEKTPOTUAPABINUYECKUI U THIpaB-
JUYECKHUX AJIEMEHTOB HA MPUHIMITHAIEHBIX CXeMax

PacuetrHo-rpadguyeckas padbora
Pacyer mapamMeTpoB U XapaKTEePUCTHK CHJIOBBIX M YIIPABJIAIINX 3JIEMEHTOB CHCTEM
aBTOMATHKHU

3aoaua 1
Pacyer mapaMeTpoB M XapaKTEPUCTHK PEBEPCUBHBIX YIIPaBIIIEMbIX
BBIIIPSIMUTENEH

JUisi peBepCUBHON BCTPEYHO-NIAPAJUIEIBHON CXEMBI YIPABIIIEMOIO THUPUCTOPHOIO BbI-
OpsIMUTENS, pa0OTAIOIIEro Ha aKTUBHO-UHAYKTUBHYIO HAarpy3Ky, pacCUMTaTh: CpeJHee 3HaUeHHE
TOKa BEHTWJIS; ICHCTBYIOIIee 3HaYeHHE (Da3HOTO TOKA MEPBUYHBIX U BTOPUYHBIX OOMOTOK CHIIO-
BOro Tpancdopmaropa; neictBytomee 3HadyeHue ¢gaznod 3/IC BTOpUUHBIX OOMOTOK CHIJIOBOTO
TpaHc(hopMaTopa; MaKCUMaJIbHOE HANpsHKEHHWE HA BEHTHJIC; TUIOBYIO MOIIHOCTH CHUJIOBOTO
Tpanchopmaropa.

JUg 3a1aHHOTO yIJIa YIPaBJIEHUSI TUPUCTOPAMU OAHOM U3 BEHTUJIbHBIX TPYIII IOCTPOUTH
KpUBBIC: MTHOBCHHBIX 3HAYCHUI TOKOB BEHTHUJICH M OJHOU M3 (a3 BTOPUIHON M NIEPBUYHOUN 00-
MOTOK CHJIOBOTO TpaHcpopmaTopa; BeinpsaMieHHoH D/]C Ha BBIXOJHBIX 3aKUMAax BBITPSIMUTEIS,
K KOTOPBIM MOJKJIFOYAETCS LEMOYKa U3 MOCIEA0BATEIbHO BKIIOUEHHBIX MHIYKTUBHOCTH M aK-
THUBHOT'O COIIPOTUBIIEHUS HArPYy3KH; BBIIIPSIMIIEHHOTO TOKA Harpy3KH.

Ha stom ke pucyHke ykaszaTh nepenHuil GpoHT UMITYJIbCa YIPaBICHUS OJHUM U3 THUPH-
CTOPOB M IIOCTPOUTH KPUBYIO OIIOPHOTO HANPSKEHUS AJI OAHOTO U3 KAHAJIOB CUCTEMBI UMITYJIb-
CHO-()a30BOr0 yIpaBieHHs] THPUCTOPAMH.

JUig nATH IPOU3BOJIBHBIX 3HAYEHUM yIJia yIpaBiIeHUS TUPUCTOPAMH OJHOM U3 BEHTUIIb-
HBIX TPYII, OXBaTHIBAIOIIMX OOJACTH BHIMPSIMUTEIHHOTO U HHBEPTOPHOTO PEKUMOB, TOCTPOUTD
BHEIIHUE XapaKTEPUCTUKHU BBIIPSIMUTEISL.

JInst TpéX MpOM3BOJIBHBIX 3HAYEHUI TOKAa HArpy3KH, HE MPEBBIIIAOMINX JBYKPATHOE HO-
MUHAJIBHOE CPEJHEE 3HAUEHUE BBIIPSAMIIEHHOTO TOKA, IIOCTPOUTH XAPAKTEPUCTUKHU YIPABIICHUS
CUJIOBOIl YacTH BBINPSAMUTENS. B uucie 3TUX XapaKTepUCTHK JOKHA OBITh U PEryIMpOBOYHAS
XapaKTEpUCTHKA BBIIPSAMUTEINS, TO €CTh XapaKTEPUCTUKA YIPABICHUS CUJIOBOM 4acTU Ha XOJIO-
CTOM XOZly, KOI'/Ia TOK Harpy3Kd paBeH HyJ0. [IoCTpONUTh XapaKTepHUCTHKY YIpPaBIEHUS BCErO
YIPaBJIIEMOTO BBHIIPSMHUTENS ¢ Y4ETOM (DOPMBI OMOPHOTO HAMPSHKEHUSI CUCTEMbl MUMIYJIbCHO-
¢da3zoBOro yrpaBieHHs THUPUCTOPAMH M HEOOXOAMMOCTH OTpaHMYEHUS MAKCHMaJIbHOTO Yyria
YIIPaBJICHUSI BEHTUIILHOW TPYIIBI, paboTaoiell B MHBEPTOPHOM pexkume, 3HaueHneM 177 /18.
JlaHHYI0 XapaKTEepPUCTUKY CTPOUTH ISl PEKUMA XOJOCTOrO XOAa BBIIPSIMUTEIIS.

3anucath GopMyny mepesaTouHo (pyHKIIMHM BBIIPSAMHUTENS 10 YIPABIISIOMIEMY BO3/ICH-
CTBUIO U PACCUUTATh 3HAYEHUS BXOAIIUX B Hee Kod((PUIllMeHTa YCUICHUS U TOCTOSHHOM
BpEMEHH, Iojlaras, 4yTo CHCTeMa YIpaBieHHs MpeoOpa3oBareneM Oe3bIHEpIMOHHA W CHTHAI
yIpaBJICHHUS] MEHSIETCA B "MajioM".

JUia ciay4ast pas3fenbHOrO YNPaBJIEHUS BEHTUIbHBIMU KOMIUJIEKTAMH OIHCATh JIOTHKY
pa3leNnbHOrO YHpaBiIeHUS BEHTUJIBHBIMU KOMILJIEKTAMH, Ha OCHOBaHUM KOTOpOW pa3zpaboTarhb
JIOTUYECKOE NEPEKIIIOYAIOIIEE YCTPONUCTBO.
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BapuanT 3aganust BeiOMpaercs u3 Tabna.l u 2 B COOTBETCTBUU C MPEAINOCIEAHEH U TO-
cienHer nudpamMu HoMepa 3a4eTHON KHIKKH.

HpI/I YKa3aHHBIX BBIIIC IMOCTPOCHUAX CUYHHUTATh, YTO KOMMYTAllUA THUPHUCTOPOB MPOTCKACT
MrHOBeHHO. CUMTaTh, YTO TOK HArpy3KH HJ€albHO CIJIaXKEH, WHIYKTHUBHOE COMPOTHBIICHUE
HArpy3Kd CTPEMUTCS K OECKOHEUHOCTH (PEKUM C HCTOYHUKOM TOKA B IIETIH HATPY3KH).

Tab6muna 1
[Ipennocnenuss CunoBast cxema VYnpasieHue BeH- ®dopma OOPHOTO
mdpa HoMepa THJIBHBIMU TPYII- HaIPsHKCHUS
3a4eTHOU namu
KHIDKKH
0 Hlectudasnas nynesas |PasnenbHoe [Tunoo6paznoe
| Tpexdaznas mocTtoBass |PaznenbHoe Kocunyconnanbaoe
2 [lectudaznas nyneBas |CoBMeCTHOE [Tunmoobpaznoe
3 Opnnodasznas MmoctoBast  |PaznensbHoe KocunyconnansHoe
4 Hlectudasnas nynesas |PasnenbHoe KocunyconnansHoe
5 Tpexdaznas mocTtoBass |PaznenbHoe [Tunmoobpaznoe
6 Tpexdaznas nynenas CoBMmecTHOE [Tunoo6paznoe
7 Opnodaznas nyneBas  |CoBMeCTHOE Kocunycounpnanbnoe
8 Tpexdaznas mocroBass  |CoBMecCTHOE Kocunycounnanbaoe
9 Onnodasnas HyneBas  |PaznenbHoe [Tunmoobpazunoe
Ta0numa 2
[Tocnenuss mudpa Uom Eq Eqg, Ry Ly a
HOMEpPA 3a4ETHOU B B B Om I'n pan
KHIKKH
0 12 380 110 1,00 0,0015 79
1 10 220 60 2,00 0,0010 5
2 15 380 440 2,00 0,0009 74
3 12 220 220 0,50 0,0070 2719
4 12 110 60 0,80 0,0011 5412
5) 10 220 440 2,50 0,0012 710
6 15 380 110 0,25 0,0014 3410
7 12 110 110 1,50 0,0017 3
8 10 110 220 0,75 0,0005 4712
9 15 220 110 1,20 0,0011 7118

UYacrora HanpspkeHus: nutaromieil cetn 50 ', mmmHa paboyero JIMHEWMHOTO ydacTka
MUI000pa3HOTO OMOPHOTO HAMIPSKCHHSI paBHA 77 paj.

B Ta6:. 2 npuHATH 0003HaUCHUS:
Uom - aMIUIMTy/1a OTIOPHOTO HAIPSKEHUSI CUCTEMBI YIIPaBJICHUS,
E; - neiictByromiee 3nauenue auHeitHo D JIC nuTaromie cetu;
Eq, - HoMuHaneHOE cpeaHee 3HaueHue BeimpsimiieHHon DJIC (cpeaHee 3HaUCHUE BHIMPSIMIICHHO-
r0 HaIpsDKEHUS HA BBIXOE BBIIPSIMUTENS IPHU YIJI€ YIPABICHUS OJHOW U3 BEHTUJIHHBIX TPYIIIL,
paBHOM 7718, M OTCYTCTBHH TOKa HAarPy3KH);
R - aKTUBHOE COTPOTUBIIEHUE HATPY3KH;
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L(j) - OIPpUBCACHHAA K HCHIH BBIIPAMIICHHOI'O TOKAa MHAYKTUBHOCTH PACCCAHUSA (1)213]:1 CHJIOBOT'O
TpanchopmaTopa;

O - yroJl yIpaBJIeHUs] TAPUCTOPAMU OJHOM U3 BEHTWIBHBIX I'PYIIL, Ul KOTOPOrO CTPOATCS Aua-
rpaMMbl MTHOBEHHBIX 3HAUECHUH TOKOB W HANIPSDKEHUH HA 3JIEMEHTaX CXEMBI BBITPSIMHUTEIISL.

3aoaua 2
CuHTe3 10 33JJaHHBIM MapaMeTPaM CXEM PETYIISTOPOB U KOPPEKTUPYIOIIHUX
3BEHBEB Ha OCHOBE OMEPAIIMOHHBIX YCHUIIUTEICH

Jlns ykazanuoit B Tabn.1 mepematounoit pyakiuun W(P) = Uz (P)/Us(p), Tae U (p),
U (p) - m300pakenus mo Jlamnacy BXOJHOH M BBIXOJHOW KOOPIHMHAT, IPUBECTH  YIPOIICH-
HYIO0 IPUHUIUIHAIBHYIO CXEMY 3BE€HA, PEAIU3YIOILEro 3Ty (PyHKIHIO, [ToJIarasi, YT0 OHO BBIIOJ-
HEHO Ha OCHOBE OJIHOTO HJIM HECKOJIbKMX ONEpaIlMOHHBIX ycuiIHuTened. PaccuuraTh 3HaUCHHS
aKTUBHBIX U PEAKTUBHBIX CONPOTUBIIEHUH BO BXOJHBIX LIEMAX U LEMSIX 0OpaTHOHN CBs3M onepa-
IIUOHHBIX YCHIINTENICH, PU KOTOPBIX OyIyT MOJy4YeHbI HapaMeTphl YKa3aHHOW B 3a/laHUM TIepe-
JATOYHOU (DYHKITHH.

Bun nepenaTounoit GyHKINU U €€ mapaMeTpbl BBIOMpAIOTCs U3 Tals. | B COOTBETCTBUH C
npeanociaeaHeit u nocneaHei mudpaMu HoMepa 3a4€THON KHIDKKH.

Tabmauma 1
[Ipennocnenuss Ilepenarounas ITocnenusas Koad- ITocto- ITocto-
udpa HOMEpa bynkuus W(p) uudpa HoMepa | urm- STHHAS STHHAS
3a4€THON KHMX- 3a4eTHOMN eHT K | BpeMeHH | BpeMeHHU
KU KHUKKHA T, C Ty, C
0 K(T1p+1)+1/(T,p+1 0 1,25 0,01 0,05
)
1 k+T1p 1 5,50 0,02 0,10
2 k+T1p+1/(T2p) 2 7,80 0,10 0,15
3 k/(T1p+1) 3 0,50 0,20 0,30
4 k+1/(T1p) 4 0,20 0,25 0,35
5) K/[(T1p+1)(Topl)] 5) 9,60 0,40 0,20
6 k+1/(T.p+1) 6 13,00 0,10 0,15
7 K(T1p+1)/(Top+1) 7 6,60 0,70 0,33
8 1/(T1p)+k/(Top +1) 8 0,80 0,05 0,25
9 K/[T1p(T2p+1)] 9 10,00 0,44 0,23

3.2 3agaHus 11 MPOMEKYTOYHOM aTTeCTAMHU
KoHTpoJibHbIE BOIPOCHI K IK3aMeHY

1 IToHsiTHE 37€MEHTA CHCTEMBI aBTOMATHKH 1 KITaCCH(UKAIHS SIEMEHTOB.

2 MareMaTH4eCcKOe ONHUCAHUE FITEMEHTOB CHCTEM aBTOMATHUKH, UX OCHOBHBIE KOOPMHATHI
Y OCHOBHBIE XapPaKTEPHUCTHKH.

3 I'enepaTop MOCTOSTHHOT'O TOKA HE3aBHCUMOTO BO30YKIEHUS, €ro cXeMa, MPUHIUI JIeHi-
CTBHS, XapaKTEPHCTHKA YIIPABIICHNUS, IEPEXOIHAS XapaKTEPUCTHKA, BHEIIIHUE XapaKTEPUCTHKH U
nepeaaroyHast pyHKIus.

4 DNeKTPOMAIIMHHBINA YCHIIUTENb HONEPEYHOrO0 TOJIs, €r0 CXeMa, IPUHIIMII AeHCTBUS, Xa-
PaKTepUCTHKA YIIPABJICHUS, BHELITHUE XapaKTEPUCTUKU U NepeaToOYHast (QyHKIIHA.
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5 MarHuTHbIE YCUITUTENH C BBIXOJOM Ha MMOCTOSIHHOM TOKE, UX CXEMbl, TPUHIUI JICH-
CTBUSI, XapaKTEPUCTUKA YIPaBICHUS, BHEIIHNE XapaKTEPUCTUKU U NIepeaaTouHast GyHKITHS.

6 YnpasinsieMble BEIIPSIMUTENH, UX JOCTOMHCTBA U HEJJOCTATKU, IPUHIIUI ICUCTBUS,
(GyHKIIMOHAIbHAS CXeMa M OCHOBHBIE €€ KOOPIMHATHI, PETyJIUPOBOYHbIE XapAKTEPUCTUKU -
MYJIbCHBIX BBIIPSIMUTENICH.

7 CuiioBbIe CXEMbI HEPEBEPCUBHBIX YIIPABIISIEMBIX BBIITPSIMUTENEH, pacueT mapaMeTpoB UX
OCHOBHBIX CHJIOBBIX 3JIEMEHTOB, ITOHSATHE O MPOLECCE KOMMYTAIlMX BEHTWIEH, CPaBHUTEIbHBIN
aHAJIU3 CXEM 10 OCHOBHBIM TEXHUYECKHUM IOKa3aTessIM.

8 OCHOBHBIE MPUHIIUIIBI YIIPABICHUS BEHTHIIIMU BEIIPSIMUTENCH, QyHKIIMOHAIbHAS CXeMa
KaHaJja CUCTEMbl UMITYJIbCHO-(a30BOr0 yIpaBlIeHUsI BEPTUKAIBHOTO THIIA, CHHXPOHU3ALIHS
OTIOPHBIX HAMPSKEHUU CUCTEMBI YIIPABIICHHUS C MMUTAIOIIEH CEThIO, pacTIpEIeICHIE UMITYJILCOB
yIpaBICHUS 10 TUPUCTOPAM.

9 IlocTpoeHne peBEPCUBHBIX CXEM YIPABISAEMBIX BHIIPSMUTENCH, CIOCOOBI COBMECTHOTO
U pa3/IeJIbHOTO YIPaBICHUS! BEHTHWIbHBIMU KOMILUIEKTaMU BBINPSMUTENEH U UX JOCTOMHCTBA U
HEJ0CTaTKH.

10 ®yHKIHOHAIBHBIE CXEMbI BBIIPSIMUTEINEH C COBMECTHBIM U Pa3ACIbHBIM YIIPaBICHHUEM,
BXOJIHBIE U BBIXOJIHAsI KOOPAUHATHI PEBEPCUBHBIX BBIIIPSIMUTENIEH C COBMECTHBIM U pa3/IebHBIM
yIpaBieHUEM, Ha3HAYEHHUE JIOTHYECKOTO MEePEKITI0YAIOIIEr0 YCTPOilCTBa.

l1CraTndeckue XapakTEpPUCTUKHU YIPABIISIEMbIX BBIIPSIMUTENEH MpU KOCUHYCOUAAILHON U
000 pa3Hoit (opMe OMOPHBIX HAMPSHKEHUH CHCTEMBI UMITYJILCHO-(Da30BOTO yIpaBIICHHS.

12 JIuHaMU4YecKue XapaKTEPUCTUKH YIIPABISEMBIX BBIPSIMUTENCH, TIepeaTOYHbIC (yHK-
[IUU YIIPABJISIEMbIX BBIITPSIMUTENEH.

13 IupoTHO-UMITYIBECHBIE TIPE0OPa30BATEH, UX JOCTOUHCTBA U HEIOCTATKH, IPUHIIHIT
neicTBUs, QYHKIMOHANBHAS CXeMa U €€ OCHOBHbIE KOOPMHATHI.

14 CuioBble cXeMBI TPAaH3UCTOPHBIX IUPOTHO-UMITYJIBCHBIX ITpeoOpa3oBarenei, criocoobl
CUMMETPUYHON U HECUMMETPUYHON KOMMYTAIIUU CUJIOBBIX KJIIOUEH PEBEPCHUBHBIX HIMPOTHO-
UMITYJIbCHBIX IpeoOpazoBaTeneil, JOCTOMHCTBA U HEIOCTATKU 3TUX CIIOCOOOB.

15 BHemHne XapakTepUuCTUKH IMHPOTHO-UMITYJIBCHBIX TTpeoOpa3oBareseii, XxapakTepu-
CTHKa YIPaBJICHUS PEBEPCUBHOTO HIMPOTHO-UMIYJIBCHOTO MPeodpa3oBartess, nepeaaTouHble
(GYHKIIMH IAPOTHO-UMITYJIBCHBIX TTpeoOpa3oBarTeeii.

16 Tpexda3zHsblii mpeoOpa3oBaTenh YaCTOTH C ABTOHOMHBIM HHBEPTOPOM, €T0 MPUHITUTT
neicTBUS, QYHKIMOHANIbHAS CXeMa U €€ OCHOBHBIE KOOPIUHATHI, JOCTOUHCTBA U HEIOCTATKH
npeoOpazoBareneil 4acTOThl HA OCHOBE aBTOHOMHBIX MHBEPTOPOB HAIIPSKEHHUS U HA OCHOBE aB-
TOHOMHBIX HHBEPTOPOB TOKA.

17 CunoBast TpaH3UCTOpHAsI cxeMa Tpex(a3Horo npeodpazoBaTesst 4aCTOTHl HA OCHOBE aB-
TOHOMHOT'O HHBEPTOpa HAMPSKEHUSI.

18 'apMoHMYecKHii cOCTaB BBIXOAHBIX KOOPAWHAT MTpeodpa3oBaTeiell 4acToThl Ha OCHOBE
ABTOHOMHBIX UHBEPTOPOB, YIy4IlIeHHE TAPMOHHYECKOTIO COCTaBa MyTeM HIMPOTHO-UMIYIbCHON
MOJIYJISIIUY BBIXOJAHBIX KOOPJIUHAT, IepeaTouHble (QYHKIIUU TpeoOpa3oBaTeell 4acTOThI C
MIPOMEKYTOUYHBIM 3B€HOM MMOCTOSIHHOTO TOKA.

19 IIpeobpazoBaTenu YaCTOTHI C HEMOCPEACTBEHHOM CBSI3bIO C MUTAIOIICH CEThIO, UX
MPUHLINI JEHCTBHS, TOCTOMHCTBA U HEJOCTAaTKU, (YHKIIMOHATIbHAS CXeMa U €€ OCHOBHBIE KOOP-
JTUHATBHI.

20 CuyioBbI€ CXeMBbI HYJIEBBIX 1 MOCTOBBIX IIPe0Opa3oBaTesIeii 4aCTOThI C HETIOCPEICTBEH-
HOM CBSI3BIO C IIUTAIOIIEN CEThIO, X JOCTOMHCTBA U HEAOCTATKH, YIIPABJIEHUE BEHTUIISIMU IIpe-
oOpa3oBaTesieil 4aCTOThI C HETIOCPEICTBEHHON CBA3BIO, XapaKTEPUCTUKH YIPaBIECHUS U THHAMU-
YeCKHEe XapaKTepUCTUKH MTpeoOpa3oBaTeneil YacTOThI C HEMTOCPEICTBEHHOH CBSI3BIO.

21 DnexTpuuecKkue ABUTATENH MOCTOSHHOTO TOKA HE3aBUCUMOI'O BO30YXACHHUS, UX MPUH-
LU JEUCTBUS U CXEMA, IOCTOMHCTBA U HEJOCTATKU, BXOJIHBIE U BBIXOAHBIE KOOPAUHATHI.

22 CTpyKTypHbIE CXEMBI IBUTATENsl IOCTOSSHHOTO TOKa HE3aBUCUMOTO BO30YKIeHUs, Te-
penarovHas GyHKIHS JBUTATENS TTOCTOSIHHOTO TOKa HE3aBUCUMOTO BO30YKICHUS.
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23 JIByx(da3Hble aCHHXPOHHBIC ABUTATEIH, UX MPUHITUN JSHCTBUS U CHIIOBAs CXeMa, J10-
CTOMHCTBA U HEIOCTATKH, MEXaHUYECKHE U JUHAMUYECKNE XapaKTEPUCTUKH JIBUTATENS IPU aM-
IUTUTYTHOM PETYJIUPOBAHUM CKOPOCTH.

24 TpexdazHple aCHHXPOHHBIC IBUTATEIN, X MPUHIINAI JIEHCTBHS U CHIJIOBAsI CXEMa, JI0-
CTOMHCTBA U HEJIOCTATKH, OCHOBHBIE CITIOCOOBI pETyITUPOBAHMS CKOPOCTH U COOTBETCTBYIOIINE
UM MEXaHWYECKUE XapaKTEPUCTUKU, JUHAMUYECKHE XapaKTePUCTUKH U JIMHEapU30BaHHas
CTPYKTYpHAasi CXeMa IIPU YaCTOTHOM YIIpaBJICHUU

25 OnepaliOHHBIN YCUITUTENb, PYHKITMOHAIBHAS CXeMa YCHUIIUTENS U €€ OCHOBHBIE KOOP-
JIMHATBI, CXEMbI BKIIFOUEHHS OTIEPALIMOHHBIX YCHIIMTEIEH M0 IPSIMOMY U HHBEPCHOMY BXOJY U
pacdeT K03 (HUIIMEHTOB YCUIICHHUS B TUX CXEMaX.

26 OO1Me NpUHIUIBI TOCTPOEHUS PETYIATOPOB HA OCHOBE ONEPALMOHHBIX YCHIINTEINEH,
CXEMBbI IPOMOPILMOHATIBLHOI0, HHTETPAIbHOTO, MPONIOPLHMOHAIBHO-UHTETPATILHOTO, TPOIIOPLIHO-
HaJIbHO-AU(PepeHINaTBHOT0, TPONOPIMOHATBHO-HHTErPATbHO-IU(P P epeHIINATBHOTO pEeryJis-
TOPOB M pacyeT MapaMeTpoB UX CXEM

27 3agaTuvKu UHTEHCUBHOCTH, X Ha3HAYEHHUE U MPUHIIMIT IEWCTBHS, CXEMbI OJTHOKPATHO
MHTETPUPYIONINX 33JaTYNKOB HHTEHCUBHOCTHU, PacyeT [apaMeTPOB UX OCHOBHBIX AJIEMEHTOB,
MEePEXOIHbIE XapaKTEPUCTUKHU OJJHOKPATHO UHTETPUPYIOLIUX 33/JATYNKOB UHTEHCUBHOCTH.

28 da30BbI€ AETEKTOPHI, UX HA3HAYCHHE, BXOJIHbIE U BBIXOJHAS KOOPIAUHATHI, IIPUHIUI
NENCTBUS, pacdyeTHasl CXeMa, aMILTUTYIHBIA U (ha30BbIi pexuM paboThl (Ha30BBIX IETEKTOPOB U
XapaKTEPUCTUKHU YIPABJICHUS B 3TUX PEKUMAX.

29 Iudpoananoropeie mpeoOpa3zoBaTeny, NX Ha3HAYCHHUE, TPUHIIUIL JCHCTBHS, CXeMa,
BXOJIHAsl ¥ BBIXOJIHASI KOOPAMHATHI, XapaKTEPUCTHKA YIIPABJICHUS.

30 Ananoro-uupoBbie mpeodpa3oBaTeNy, X Ha3HAYCHHUE, TPUHIIUIT ACUCTBUS, (QYHKIIHO-
HaJIbHAsl CXeMa, BXOJ/IHAs U BBIXO/IHAsl KOOPIMHATHI, XapaKTEPUCTUKA YIIPABICHHUS.

31 Jlatuuku yriia Ha OCHOBE CEJIbCUHOB, MPUHIIMI IEUCTBUS CEJIbCHHA U €T0 BXOJIHAS U
BBIXO/IHbIE KOOPAWHATHI, aMIUIUTYAHbIN U (Pa30BbIN PeKUM pabOThI CETLCUHA U XapaKTEPUCTUKU
YIOPABJICHUS B 3TUX PEKUMAX.

32 JlaTuuk yriia paccorjlacoBaHUs Ha CEebCHHAX, €r0 padoTa M XapaKTepUCTHKA yIpaBJe-
HUS.

33 [Mudposoit faTUMK yriia Ha OCHOBE KOJOBOTO JIMCKA, €ro paboTa M XapaKTepUCTUKa
YIIpaBJICHHUS.

34 TaxoreHepaTop MOCTOSIHHOTO TOKa, €r0 MPUHIIMI ACHCTBUS U CXE€Ma, BXOJHAS U BbI-
XOJTHAsI KOOPAMHATHI, XapaKTePUCTHKA YIIPABJICHHUS, TIepeaTouHast GyHKITUS TaXxOreHepaTopa ¢
BBIXOJAHBIM (QUIBTPOM.

35 ACHUHXPOHHBIN TaXOre€HEPATOpP, €r0 MPUHIIUN ACUCTBUS U CXeMa, BXOJHAs! U BBIXOHBIC
KOOpJMHATbI, XapaKTEPUCTUKU YIIPABICHHUS.

36 LudpoBoil 1aTYMK CKOPOCTH, €ro CTPYKTypHAsi CXeMa, BXOHAS ¥ BBIXOHAS KOOPIU-
HaTBhl, IPUHLMUIT AEHCTBUS PEBEPCUBHOTO IU(POBOT0O AaTYUKA CKOPOCTH Ha OCHOBE (DOTOIJIEK-
TPUYECKOTO JATYMKA UMITYJIbCOB, CIIOCOOBI (POPMHUPOBAHUS BBIXOAHOTO IIU(POBOTO KOJA.

37 JlaTuMKu TOKa U JaTYUKU HANPSDKEHUS, X BXOJHBIE U BBIXO/HbIE KOOPAUHATHL, (hyHK-
[MOHAIbHBIE CXEMbI M IPUHIIUI JIEUCTBHS, XapaKTEPUCTUKH YIIPaBICHUSI.

38. JlocTrouHCcTBa, HEAOCTATKU U 00JaCTU IPUMEHEHHUS AIEKTPOTUIPABINYECKUX IJIEMEH-
TOB CUCTEM aBTOMATHUKH.

39. JlocTrouHCTBa, HEAOCTATKU U 00JaCTU MPUMEHEHHUS AIEKTPOIMHEBMATHUECKHUX dJIEMEH-
TOB CUCTEM aBTOMATHUKH.

40. ®uznvecKrue OCHOBBI PaOOTHI THEBMATUYECKUX CHCTEM.

41. dusnyeckre OCHOBBI padOThI THAPABIMUECKUX CUCTEM.

42. YcnoBHble 0003HaYCHHS HA MPUHIMITUAIBHBIX CXeMaX MHEBMATUYECKUX CUCTEM.

43. YcnoBHbIe 0003HAYCHHS HA TPUHIMITHATBHBIX CXeMaX THAPABINYECKUX CHCTEM.

44. I'mapaBIuyecKue IBUTaTeIu, MX pad0oTa, yCTPOHCTBO M pacueT OCHOBHBIX XapaKTepH-
CTHK.
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45. IITHeBMaTHUECKUE JBUTATENHN, UX pab0OTa, yCTPOHCTBO M pacyeT OCHOBHBIX XapaKTepH-
CTHK.

47. I'mppaBnudeckue MUIUHAPHL, UX paboTa, yCTPOICTBO U pacyeT OCHOBHBIX XapaKTepu-
CTHK.

48. [TneBMaTHUECKUE IUIMHIPHI, UX paboTa, yCTPOMCTBO U PacyeT OCHOBHBIX XapaKTepH-
CTHK.

49. DnekTponHEBMAaTUYECKHE PACIIPECTUTENH, UX paboTa, yCTPOMCTBO U CIIOCOOBI
YIIPaBICHUS UMH.

50. DnexTporuapaBIMYEcKHe paclpeaesuTeNn, UX paboTa, yCTPOICTBO U cIOCOOBI yrpas-
JICHUS UMH.

51. l'uapaBarueckue U MHEBMATUYECKUE KIIalaHbl, UX BUbI, YCTPOHCTBO U paboTa.

52. I'unpaBaudecKkre U MHEBMATHYECKUE APOCCETHN M PETYIISATOPHI, UX YCTPOMCTBO, paboTa
U pacyeT OCHOBHBIX [1apaMeTPOB.

Tunosble JK3aMeHAIIHOHHBIE 321290

3aoaual. Bo3ayx npu HopMallbHOM atMocdepHoM aasienuu P; = 1,013 6ap, 3aHumaro-
Ui nepBoHadaabHbI 00beM Vi = 2000 1, cokKuMaeTcst Mpu MOCTOSHCTBE TeMITepaTyphl (U30-
TepMuueckn) 10 oovema Vo =300 1. OnpenenuTs JaBlieHHE BO3yXa P2 MOCIE CKATHUS.

3aoaua 2. Bo3ayx npu HOpManbHOM atMocdepHoM nasieHuu P = 1,013 G6ap u Temmepa-
Type t; = 22 °C, sanmmMaromuit mepBonadanbHbii 006eM Vi = 2000 11, CREMACTCS, CRKAMACTCS
P TIOCTOSIHCTBE JlaBiieHus (n300apudecku) g0 oobema Vo, = 1500 1. Kakoii momkHa OBITH
Temreparypa ty mocne cxarus, 4ToObl poIece CHKaTUs ObLT H300apUIECKUM.

3aoaua 3. Bo3ayx ¢GpUKCUpOBaHHOTO 00beMa U (PUKCHPOBAHHOW MAacChl TIPH JIABJICHUH P1
= 1,013 6ap u Temmeparype t; = 22 °C HarpeBaercst Ge3 u3MeHEHHs 00beMa (H30XOPHUECKH) 10
temriepatypsl to = 80 OC. Kakoe OyIeT maBieHUE BO3yXa P2 B KOHIIE HArpeBa.

3aoaua 4. Bo3nyx nipu HOpMansHOM atMocdepHoM naeneHuu P; = 1,013 6ap, 3annmaro-
Ui nepBoHadanbHbIi 00beM Vi = 2000 1, cxumaetcst 6e3 TeriooOMeHa ¢ OKpyKaromiei cpe-
nou (aguabatuuecku) 10 oobema Vo = 300 n1. J{nst Bo3ayxa mokaszarenb aguabdatst K = 1,4,
Onpenenuts JaBiIeHHE BO3IyXa Pz MOCIE CHKATHUA.

3aoaua 5. B npouecce moaroTOBKH 3pa60qero BO3/yXa JJIsl THEBMATHYECKON CUCTEMBI
atMocdepHbIii Bo3ayx B oobeme V1 =20 M~ 1 naBnenuu P = 1,013 6ap npu Temneparype 20 °c
¥ OTHOCHUTENHHOU BIaXHOCTH 70 % cxxumaercs 10 u30bITOYHOTO naBieHus P = 8 6ap. Temme-
patypa npu CxaTUU MOJJEePKUBAETCsA Ha ypoBHE 30 oc. Onpenenuth Maccy BOASHOTO KOHJICH-
caTa BBIJCIIMBIIETOCS U3 BO3/yXa IPHU €r0 CIKATUH.

3aoaua 6. Bo3ayx mocTyraer B MHEBMAaTHYECKYIO CHCTEMY Yepe3 BO3AyXOMPOBOJI C K-
BHBAJICHTHBIM CEYeHHEM S = 40 MM’ CKopocCTh BO3yLIHOTO ITOTOKA MEHBIIE CKOPOCTH 3BYKa.
JlaBieHue Bo3yxa Ha BXO/I€ BO3IyXOMpoBoia P1 = 8 Oap, JaBieHHEe BO3yXa Ha BBIXOJIE BO3Y-
xompoBoja Pz = 6 6ap. Onpeaenuts 00BEMHBINA pacxol Bo3ayxa Q MpoTeKaroIiero yepes Bo3-
JTyXOTIPOBO/I.

3aoaua 7. Bo3nyx MOCTynaeT B THEBMATUYECKYIO CHCTEMY Yepe3 BO3yXOIPOBOJ C K-
BHBAJICHTHBIM CeueHneM S = 40 M. CKOpOCTh BO3IYIIIHOTO IMTOTOKA OOJIBIIIE CKOPOCTH 3BYKA.
JlaBiieHre BO31yXa Ha BXOJI€ BO3yXOMpoBoia P1 = 8 6ap. Onpenenuth 00beMHBIN pacxo BO3-
nyxa Q MpoTeKaromiero yepes Bo3AyXOMpOoBOI.

3aoaua 8. Tlpu paboTe THIPABIMYECKON CUCTEMBI KUAKOCTh Maccoir M = 1000 kr mox-
HUMaeTcs Ha BbicoTy h = 50 M. OnpeienTh MOoTEeHIMAIBHYIO 3Hepruio W, KOTopyro 3amacia
XKUJKOCTD MOCIIE TIOIbeMa. Y CKOpeHHe CBOOOHOTO MPHUHSITH paBHBIM ( = 9,81 M/ 2.

3aoaua 9. Kunkocts maccorr m = 100 kr aBukercs co ckopocThio V =5 M/c. Onpene-
JTUTHh KHHETHYECKYIO dHeprut0 W IBIKYIIEHCs KUAKOCTH.

3aoaua 10. Ilpu npotekannu oobema sxuakocta U = 1 M 4yepe3 AJIEeMEHT THJIpaBInyde-
CKOU CHCTEMBI JIaBJICHHE Ha BBIXOJIE SJIEMEHTA YMEHBIINIIOCH, TIO CPABHEHHIO C JABJICHHEM Ha
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ero Bxoze Ha Ap = 1 6ap = 1-10° H/ m* = 1-10° [Ta. Onpenenuts gacth oOLIeil SHEPIHH TOTOKA
KUJKOCTH TPeoOpa30BaHHYIO BCIEICTBUE HATMYMS TPEHUS B TEIIOBYIO SHEPTHIO.

3aoaua 11. Tlpu cxxaTnu HeUJCATLHOM KUIKOCTH JI0 JaBieHus P = 1 6ap ee o0beM
ymenbiuics Ha AU = 0,015 M. Onpenenutsb sHepruto W 3anaceHHYIO )KUAKOCTBIO MPU CKATHH.

3aoaua 12. Xunkoctb mojaercs B THAPABIMUYECKYIO CUCTEMY 10 TPYOOIIPOBOLY JHAMET-
pom d =10 mm u gimunoi | = 10 M co ckopocThio V =1 M/ ¢. Ba3kocTs kuakocTH v =93 MM/ ¢
=0,000093 M* / ¢, mnoTHOCTS KuaKocTH npH Temmeparype 20°C p = 845 kr / M°. OnpenenuTs
MOTEPIO JAaBJIeHUs B TpyOorpoBoae A p.

3aoaua 13. TunpaBnuyeckasi yCTaHOBKA pabOTaeT MPH JABICHUH XKUJIKOCTH Ha BBIXOJIE
noaBoasmero Tpyoonposoaa p = 100 6ap = 100- 10°Ia=100-10°H/ m* pacxojie yepes Tpy-
6onpoBoa Q =50 51/ mun = 0,000833 m” / c. OnpenenuTh TUAPABINYECKYIO MOITHOCTH ITOABO-
JUMYIO K TUJPAaBINYECKON YCTaHOBKE.

3aoaua 15. HeuneanpHas )XUAKOCTh, HAXOSAIMIASCS MOJT aTMOC(EPHBIM JIaBIICHUEM, 3a-
HuMaja oosem Ug = 0,04 M. Tlocre ckaTus ee 110 n30bITOuHOTO AaBieHus B AP = 100 6ap =
100-10° H-M ee 06bem ymenpmmics xa AU =0,003 m°. Onpenennts 06beMHBII MOYITh YIPYTo-
CTH JKUJKOCTH.

3adaua 16. KuaKoCTb ¢ IIOTHOCTBIO p = 835 Kr /M° IIPOTEKAeT Yepes Apoccelh C Tore-
peYHBIM ceueHue Mecta apoccenupoBanus Ay = 0,000025 M u KOHCTPYKTHBHBIM KOd(ppuImeH-
TOM pacxona mpoccens o = 0,6. [Torepst naBnenns B apoccene Ap = 1,5 6ap = 1,5-10° H / m°.
Onpenenuts pacxos KUAKOCTH Yepe3 JPOCCeb.

3aoaua 17. Tungpomotop paboTaet npu naBieHUM xxuaxocta p = 60-10 > [a. ['eomerpu-
YecKui pabounii 00beM MoTopa (| = 0,0001n°. Onpenenuts Bpalaroifii MOMEHT HA Baly TU/l-
pomMoTopa.

3aoaua 18. 'mppomotop padoraer npu 06beMHOM pacxoje xuakocta Q = 0,002 M/ c.
I'eomerpuueckuii pabounii 06beM MoTOpa ( = 0,0001m°. Onpenenuts 4aCTOTY BpallleHUs Bajia
THUAPOMOTOpA.

3aoaua 19. O6beMHBIN pacxo KUIKOCTH, BTeKaromei B ruapoumnuaap, Q = 0,002 M/
¢, a¢dexTuBHOE ceuenne mopiHsa A = 0,0025 M. OnpeaenuTb CKOPOCTh ABUKEHUS TTOPIIHS
THJIPOLIMIIMH/IPA.

3aoaua 20. Heobxoaumoe ycunre Ha mtoke ruaponuauaapa F = 5000 H, naBnenue
KUAKOCTH B ImuHpe P = 60-10 5, ruapomexannyeckuit KIIJ nmunmunapa 7., = 0,9. Onpene-
JUTH TpeOyeMbIid JUaMeTp MOPIIHS HUIHH]IPA.

3aoaua 21. [THeBMOIMIIMHAP paboTaeT ¢ U30BITOUHBIM AABICHUEM Ppyr = 6 Oap, aTMo-
chepHOE TaBICHHUE Pary = 1 Oap, mromaas mopmHs A = 0,0025M2, xon ropiHs S = 0,5 M, yncio
XOJI0B B MHHYTY N =6 MHH . OIpeeuTh PacXo/] MOTPedIsSEeMOro THEBMOLMIMHAPOM BO3/TY-
xa.

3aoaua 22. JleficTByroliee HanpsHKeHUE 0JHO(A3HOM MUTAOIEH CeTH epeMEHHOT0 TOKa
¢ yactotoit 50 I'y paBHo 220 B. Harpy3ka nutaeMoro ot 3TOi CETH YNpaBJIsieMOI0 BBIIPSIMHUTE-
75t uHayKkTUBHASA. UHaykTuBHOCTE (as3sl Beimpsamurenst 0,001 I'n. PaccuuTars peryanpoBodHyro
Y BHEIIHIOI XapaKTEePUCTUKY ISl 0OTHO(PA3HOTO OJHOMOIYIEPHUOAHOTO BBIMPSIMUTENSL.

3aoaua 23. JleficTByroliee HanpsHKeHUE 0JHO(A3HOM MUTAOIEH CeTH MePeMEHHOT0 TOKa
¢ yactotoit 50 I'y paBHo 110 B. Harpy3ka nutaemMoro ot 3Toi CETH yNpaBIsieMOr0 BBIIPSIMUTE-
75t uHAyKTUBHASA. UHAyKkTuBHOCTE (as3sl Bempsamurenst 0,002 I'n. PaccuuTarh peryanpoBOUYHYIO
U BHEIIHIOIO XapaKTEePUCTUKY JJIs1 0THO(PA3HOTO JABYXIIOIYIEPHOJTHOTO HYJIEBOTO BBIMPSIMUTENSL.

3aoaua 24. JleficTByroliee HanpsHKeHUE 0JHO(A3HOM MUTAOIIEH CeTH epeMEHHOT0 TOKa
c yactotoit 50 I'y paBHo 110 B. Harpy3ka nutaemMoro ot 3Toi CETH yNpaBIsieMOIr0 BBIIPSIMUTE-
75t uHAyKTUBHASA. UHaykTuBHOCTE (as3sl Bempsamurenst 0,002 I'n. PaccuuTarh peryanpoBOYHYIO
Y BHEIIHIOIO XapaKTEePUCTUKY AJIsi 0THO(PA3HOTO JABYXIIOIYIEPHOJTHOTO MOCTOBOIO BINPSMHUTE-
hi8

3aoaua 24. JleiicTByroIee IMHEHHOE HANpsDKEHNE TpeX(Pa3HON MUTAIOIIEH CETH TIepe-
MeHHOro Toka ¢ yactoroil 50 I'y paBHo 380 B. Harpyska nutaemMoro oT 3Toil ceTu ynpasisieMo-
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r'O BBIIPSAMUTENS HHAYKTUBHAs. MHAYKTUBHOCTH (a3sl Beipsimurens 0,0015 I'n. Paccunrath
PEryJIUpOBOYHYIO U BHELIHIOIO XapaKTEPUCTUKY JUIsl TPEX(a3HOTO HYJIEBOIO BBITPSIMUTEIS.

3aoaua 25. JleficTBytomiee JMHEHHOE HaNpsKeHUE Tpex(ha3HOM MUTaroIei ceTH nepe-
MeHHOro Toka ¢ yactotroi 50 ' paBHo 380 B. Harpy3ka nuraemMoro oT 3Toi CETH ynpaBisieMO-
r'0 BBIIPSAMUTENS HHAYKTUBHAS. MHAyKTHBHOCTH (a3sl Beipsimurens 0,0025 I'n. Paccunrath
PEryJIUpOBOYHYIO U BHELIHIOIO XapaKTEPUCTUKY JUIsl TPEX(Ha3HOTO MOCTOBOI'O BBITPSIMUTEIIS.

3aoaua 26. JleficTByromiee JMHEHHOE HaNpsKeHUE Tpex(ha3HOM MUTaroIei ceTH rnepe-
MeHHOro Toka ¢ yactoror 50 ' paBHo 380 B. Harpy3ka nuraemMoro oT 3Toi CETH ynpaBiIsieMO-
T'O BBIIPSIMUTENS HHAYKTUBHAs. MHAYKTHBHOCTH (a3sl Beipsimutens 0,002 I'n. Paccuutats pe-
I'YJIMPOBOYHYIO U BHEIIHIOIO XapaKTEPUCTUKY AJIS ecmudazno2o Hyne8020 8binpaMumensi.

3aoaua 27. lapameTpbl HEKOMIIEHCUPOBAHHOTO JIEKTPOABUIaTENs CIEAYIOINE: HOMU-
HaJbHas MOIIHOCTh Py = 1kBT, HOMUHaIBHAs CKOPOCTH BpaleHus sikopst Ny = 2850 06/MuH,;
HoMmuHanbHbI KITJl snextponBurarens ny, = 0,835; HOMHHaNbHOE HAaPsHKEHUE OOMOTKU
B30y x)aeHus Uy, = 110 B; HOMuHanpHBIN TOK 00MOTKH BO30YkaeHUS |, = 0,43 A; MOMEHT
unepuuu sikopsa J = 0,019 KF*MZ; HOMHWHAJILHBII MAarHUTHBINA MTOTOK BO30YK/ICHUS HA OJIUH TI0-
moc @ = 0,0336 BO; uncno map moyrocoB p = 2, MHAYKTUBHOCTH OOMOTKH BO30YyKaeHus Ly =
0,156 I'n; HomuHanpHOE HampspkeHue sskopst U, = 220 B. CocTaBUTh CTPYKTYPHYIO CXEMY JIEK-
TPUUYECKOIO ABUraTeNsl IOCTOSTHHOTO TOKA HE3aBUCUMOT'O BO30YXK/IEHUS U ONPENEIUTh apaMeT-
pBI €€ TUHAMUYECKUX 3BEHBEB.

3aoaua 28. lapameTpbl HEKOMIIEHCHPOBAHHOTO JIEKTPOIABUIaTENs CIEAYIOINE: HOMU-
HaJlbHas MOIIHOCTh Py, = 3 kBT, HOMHHaNIbHAs CKOPOCTH BpalleHus skopst Ny = 2810 06/MuH;
HomuHanbHbI KI1/[ snexrpoasurarens ny = 0,845; HOMHHAIBHOE HANIPSHKEHUE OOMOTKH
B30y x)aeHus Uy, = 220 B; HOMUHANBHBINA TOK 00MOTKH BO30YKaeHUS |, = 0,23 A; MOMEHT
uHepuuu sikops J = 0,029 Kr*M%; HOMHHAJBHBIA MATHHTHBIA TOTOK BO30Y)KJICHHS HA OJMH TO-
moc @ = 0,0336 BO; uncno map moyrocoB p = 2, MHAYKTUBHOCTH OOMOTKH BO30YKaeHus Ly =
0,256 I'n; HomuHanbHOE HanpspkeHue skops Uy =220 B. CocTaBUTh CTPYKTYPHYIO CXEMY dJICK-
TPUYECKOTO JABUTATENs IOCTOSHHOTO TOKA HE3aBUCUMOTO BO30YK/IEHUS U ONPEIEIUTDh TapaMeT-
pBI €€ TUHAMUYECKUX 3BEHBEB.

3aoaua 29. OnepaltmOHHBIA YCHIIMTENb BKIIOUEH TI0 CXEME C HHBEPTUPYIOIINM BXOJIOM.
Bo BxoaHoit nenu BKIt0ueHO conpoTuBieHue 1 kOM, B BBIXOJHOM 1ENH MOCIeA0BaTEIbHO
BKJTI04YeHbI conpotuBieHue 10 kOm u konaencarop 1 Mx®. OnpeaenuTs nepeaaTounyo GpyHk-
ILIUIO 3TOTO YCUJIMTENS U PACCUNUTATh €€ MapaMeTphl.

3aoaua 30. OnepaMOHHbBII YCUIUTEIh BKIIOUEH 110 CXEME C HHBEPTHPYIOIUM BXOJIOM.
Bo BxoaHOI Lenu BKIIOYEHO conpoTuBiieHne 1 KOM, B BBIXOAHON LENH MapaJljIeIbHO BKIIIOYE-
HbI conpotuBieHue 10 kOm u koraencarop 1 Mk®. Onpenenuts nepenaTounyo (yHKITUIO 3TO-
IO YCWJINTEJNIS U PacCUUTaTh €€ MapaMeTphbl.

3aoaua 31. OnepaoOHHbBII YCHUIIUTEIh BKIIOUEH 110 CXEME C HHBEPTHPYIOIUM BXOJIOM.
Bo Bx0HOI Lienu BKIIIOYEHO conpoTHuBiieHne 5 KOM, B BBIXOAHOMN LENH MapaJlJIeIbHO BKIIIOYE-
HbI conpotuBieHre 10 kOm u konaercatop 1 Mk®. OnpenenuTh NepexoqHYI0 XapaKTePUCTUKY
3TOr0 YCUJIUTEINS U PACCUUTATh €€ TapaMeTPhl.

3aoaua 32. OnepalMOHHbBIN YCHUIUTEIh BKIIOUEH 110 CXEME C HHBEPTHPYIOIUM BXOJIOM.
Bo BX0JIHOM 1IeNU BKJIKOYEHO COMPOTUBIEHHE 5 KOM, B BBIXOJIHOM LIEMH MOCJIEI0BATEIHHO
BKJIIOUEHBI conpoTuBiieHre 10 kKOM u konaeHcarop S Mk®. Onpenenuts NEPEXOIHYI0 XapaKTe-
PHUCTHKY 3TOT0 YCHJIUTENS U PACCUUTATh €€ IMapaMeETPhI.
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