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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
, 1 OCHOBHOHM TIpo(heccroHaIbHOM 00pa30BaTEIbHOM MTPOrpaMMBbl TTOATOTOBKH «DJIIEKTPOIPUBO/T
Y aBTOMAaTHKa» 110 HamnpasieHUI0 NoAroToBku «13.03.02 DnexTposHepreTuka u 3JeKTPOTEXHU-
Ka».

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/PKMEHTA KauecTBa [yl coopa, 00pabOTKU U aHAIIH-
3a CIpaBOYHOM U pedepaTUBHON MH(OPMAINK IO 000PYAOBAHHIO, JAJIsi KOTOPOTO pa3zpadaThiBa-
€TCsl POEKT CUCTEMBI 3JIEKTPOIIPUBOJIA.

3amaun  gucuu- | PopMHpPOBaHUE HABBIKOB pacueTa MapaMeTPOB JIEMEHTOB CUCTEM aBTOMa-
IIJIUHBI TUKHU ¥ IPUMEHEHUSA UX IIPU IPOCKTUPOBAHUHN aBTOMATUYECKUX CUCTEM.

OcHoBHble  pa3- | Pazgen 1 Kinaccudukanus 3jieMeHTOB CHCTEM AaBTOMATHKH U UX OCHOB-
Jnensl  /  TeMbl | Hble XapakTepucTuku: [lonstue n kmaccudukanys 3JJEMEHTOB CUCTEM aB-
JOUCIHUITIINHBI TOMATHUKH, MAaTCMAaTUYCCKOC OIIMCAaHUEC JJICMCHTOB CUCTEM aBTOMATHUKU.
Pasznen 2 CuitoBble dJIeKTPHUYECKHE 3JIEMEHThl CHUCTEM ABTOMATHKM:
DNEeKTpUYECKHUEe JBUTATEIHN IOCTOSIHHOTO TOKA, UX YCTPOMCTBO U epenaa-
TOYHBIC QYHKIIMH. DICKTPUICCKUE JBUTATEIIN IIEPEMEHHOTO TOKa, UX
YCTPOMCTBO M IMHEAPU30BaHHBIE NIepeAaToOuHble GyHKIUU. [ eHepaTopsl mno-
CTOSTHHOTO M TIEPEMEHHOTO TOKa, UX YCTPONCTBO M MEPeIaTOYHbIC ()YHKITHH.
Pa3znen 3 CuiioBble NHeBMaTHYECKHE U THAPABIHYECKHE 3JIEMEHThI CH-
cTeM aBTOMaTHKH: OU3NYECKre OCHOBBI PaOOTHI THIPABIUYCCKUX CUCTEM.
FH;[paBanecxne JABUTATCIIN U FHI[p&BJIH‘-I@CKI/IC L[I/IJII/IHI[pI:I, nux yCTpOfICTBO
u pabota. dusnyeckre OCHOBBI padOTHI THEBMAaTHUECKUX cucTteM. [THeBma-
TUYCCKHUC NBUTATCIIN U FI/I,Z[paBJII/I‘IeCKI/Ie I_[I/IJII/IHI[pBI, nux yCTpOfICTBO 148 pa6o-
ta. Pa3nen 4 Ynpasisionue 3JieMeHTbI CHCTEM AaBTOMATHKHU: 33/1at011e
AJICKTPUUYECKUE FJIEMEHTHI aBTOMATHUECKUX CHUCTEM, UX PaboTa U CXEMBI.
DNEKTPUUECKUE PETYIATOPbI, KOPPEKTUPYIOIINE 3BEHbS M JaTYUKH aBTOMa-
TUYECKHUX CUCTEM. DJIEKTPOITHEBMATHUECKHUE PACTIPECITUTENN, UX YCTPO-
CTBO U pa60Ta. PGI‘y.HSITOpBI, KJIaITaHbI 1 I[pOCCCJII/I ITHEBMATHUYCCKUX CUCTEM.
DIIEeKTPOTUAPABINYECKHUE PACIIPEICITUTEIH, HX YCTPOHUCTBO U paboTa. Pery-
.HSITOpBI, KJIaITaHbI 1 ,Z[pOCCCJII/I I‘I/I,Z[paBJII/I‘IeCKI/IX CUCTEM.

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHM sl M0 JUCHUILINHE (MOYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHM I0CTUKEHHUS KOMIIeTeHIIUI

[Tpouiecc n3yueHus: AUCHUTIINHBI «JIEMEHTBI CUCTEM aBTOMATHKW» HAIpaBJIeH Ha (op-
MHUpOBaHUE CleAymMuX KomretreHuil B coorBeTcTBUU ¢ ®PI'OC BO u ocHoBHO# 00pa3zoBa-
TEJIbHOM mporpamMmoit (tabauma 1):




Ta6mmma 1 — KomneTeHuu u "HANKATOPHI UX TOCTHKCHUS

Kox u HaumenoBanue
KOMIICTCHIINN

Nuaukatopel nocTrxe-
HU

[Tnanupyemsble pe3ynabTaThl 00yYEHHS 1O
JTUCLUILIINHE

[Tpodeccuonainp

HBIC

[1K-1 Cniocoben npoBo-
IUTH 00CIIE0BaHUE 000-
pynoBaHus 00BEKTOB
npodeccuoHaIbLHOM J1es-
TEJIBHOCTH

I1IK-1.1 3Haetr MeTOIUKU
oTIpesieNIeHUs] XapaKTe-
pUCTHUK 000pYAOBaHUS
[IPU Pa3JIMYHBIX PEXKU-
Max paboThI

[IK-1.2 Ymeer onpene-
JISITH TTapaMeTpbl 000py-
JIOBaHUA [IPU pa3Iny-
HBIX peXUMax paboThI
COTJIACHO TPeOOBaHMIM

3HaTh METOIMKH BBITIOJIHEHUS pacYETOB
10 OTIPEJEICHUIO TAPaMETPOB IIEMEH-
TOB CHCTEM aBTOMAaTHUKU Y METb BbI-
MOJIHATH PACUETHI 11O ONPEIETCHUIO Ma-
pamMeTpoB JIEMEHTOB CUCTEM aBTOMAaTH-
ki  BraneTs HaBBIKAMH IPUMEHEHUS
METOJIMK ONpPEENICHUs TapaMeTPOB
3JIEMEHTOB CUCTEM aBTOMATUKH HaA pa3-
JUYHBIX CTaAUSIX 00CIeI0BaHUS U MPO-
eKTUPOBAHUS CUCTEM 3JIEKTPOIPUBO/IA

TEXHUYECKOI0 3aJaHns
TIK-1.3 Bnaneer HaBLI-
KaMH COCTAaBJICHHS OT-
4eTa Mo pe3ysbraraM
BBIIIOJIHEHHOTO 00cJIe-
JIOBaHUSI 000PYAOBaHUS

3 MecTo JUCUMIIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuunnuna «2JIeMeHThl CUCTEM aBTOMATUKU» U3ydaeTcs Ha 4 Kypce, 7 ceMecTpe.

JucruniauHa BXOAUT B cocTaB 0joka 1 «Jluciumnianael (MOyM)» U OTHOCUTCS K 0a3o-
BOW YaCTH.

Jl511 0cBOEHUS TUCIUIUIMHBI HEOOXO UMbl 3HAHUS, YMEHHUSI, HABBIKK U / WM OIBIT MpaK-
TUYECKOUM IEeATENLHOCTH, C(HOPMUPOBAHHBIE B TPOIECCe H3YYCHUS MUCHUUIUIMH / TMPaKTUK:
«DNEeKTpUYECKUE U IEKTPOHHBIE allapaThy, « DIEKTPUUECKIE MALTUHBD.

3HaHMs, YMEHUS U HaBBIKU, CHOPMHUPOBAHHBIC TIPU U3YYCHUU AUCIUILTUHBI «DIIEMEHTHI
CUCTEM aBTOMAaTHKW», OyIyT BOCTpeOOBaHBI MPHU U3YyYEHUH MOCIEIYIOMIMX AUCHUIIINH: «CH-
CTeMbI 00BEKTHO-OPHUEHTUPOBAHHOTO 3JeKTponpuBonay, «b1.B.JIB.02.01 DnexrponpuBosa TH-
noBbIX MexaHu3moB», «b1.B.JIB.02.02 DnextpompuBon oOmero HaszHaueHus», «lIponsBoj-
CTBEHHAs MpaKTUKa (TEXHOJNOTWYEecKas MpakTuka)y», «[IpousBoacTBeHHas MpakThka (TPeIau-
MIJIOMHAs TIPAKTUKA)Y.

JucuumimHa «JIeMEHThI CUCTEM aBTOMATHKI» YaCTHYHO peanu3yercs B (opme mpak-
TUYeCcKOi moAroToBkH. [IpakTuyeckas mOArOTOBKAa OpraHU3yeTCs IyTeM IPOBEIACHUS / BBINOJ-
HEHMS JICKIINH, TPAKTUYECKUX 3aHATUH U 1a00paTOpHBIX padoT.

JucuumnnuHa «OJEeMEHThl CHUCTEM aBTOMATHKW» B paMKaxX BOCHUTATENbHON paboThI
HamnpaBlieHa Ha GOPMUPOBAHUE Yy OOYUAIOIUXCSI aKTUBHOM T'pa)TaHCKOW MO3UIINH, YBAKECHUS K
mpaBaM M cB0OOOJIaM 4eJIOBEKa, 3HAHUSI PABOBBIX OCHOB U 3aKOHOB, BOCITUTaHHE YyBCTBA OTBET-
CTBEHHOCTH WJIM YMEHHUS apTyMEHTHUPOBATh, CAMOCTOSITEILHO MBICIUTh, PA3BUBAECT TBOPYECTBO,
npodeccuoHanbHble YMEHHUSI WM TBOPYECKH PA3BUTOM JIMYHOCTH, CUCTEMbl OCO3HAHHBIX 3Ha-
HUH, OTBETCTBEHHOCTH 32 BBIMIOTHEHHE YU€OHO-TIPOU3BOICTBEHHBIX 3aJaHUIA U T.1I.

4 O0beM TUCUMILIMHBI (MOXYJIS]) B 3a4€THBIX eJMHUIIAX ¢ YKa3aHHMEeM KOJIHYecTBAa
aKaJeMHYeCKNX YaCOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢ npenojaaBa-
TeJieM (10 BUAAM Y4eOHBIX 3aHATHIH) M HA CAMOCTOSITEJIbHYI0O PadoTy 00y4arouuxcs




OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 akan. ydac.
Pacnpenenenue o0bemMa AUCUUIUIMHBI (MOZYIISI) IO BUJAM Y4eOHBIX 3aHSATHI MpelcTaB-
JIEHO B Tadymue 2.

Tabnuua 2 — O6beM TUCIUILINHBI (MOYJIs) IO BUJAM Y4eOHBIX 3aHATHIH

O0BEM AUCHUIUINHEL Bcero akanemu-
YECKUX YacOB

OO0m1ast TPYA0EMKOCTh AUCIUTUINHBI 144

KonTakTHas aynuTopHasi padoTa ofy4awinuxcs c npenoaasareiem (mo 10
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JEKIUOHHOT0 THNA (JIGKIIMH ¥ WHBbIC Y4eOHBIC 3aHATHUS, TIpeny- | 6
CMaTpHBAKOIIUE NMPEUMYIISCTBEHHYIO Tepenady y4eOHoi nHpopManuu Te-
JArorMYecKMU pabOTHUKAMU), B TOM 4YKCiIe B JOopMe MPAKTHUECKON MO/I-
TOTOBKH: 3

3aHATHSA CEMHHAPCKOIr0 THUMA (CEMUHApPbI, MPAKTUYECKHUE 3aHATHUS, Tpak- | 4
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI U MHBIC aHAJIOTUYHBIC 3a-
HATHS), B TOM YHCIIe B (POpME MIPAKTUUECKON TTOATOTOBKH: 3

CamocTosiTe/bHasA padoTa o0yyawmMxcs 1 KOHTaKTHas padora, BKimo- | 126
yaroliasi TPYyNIOBble KOHCYJbTAllUU, WHIAUBUAYAIbHYIO paboTy oOydaro-
muxcsa € MOpernogaBaTCiIsIMU (B TOM YHCJIIC WHIAWUBUAYAJIBHBIC KOHCYJIbTA-
IIMN); B3aUMOJICHCTBUE B AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIbLHOM
cpele By3a

[IpomesxyTounas arrectanus oOy4yaromuxcs — JK3aMeH 8

5 Coaepxanne TMCUUIIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEeM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKAJeMUYEeCKHUX YaCOB U BU/I0B YUeOHOM
padoThI

Tabnuna 3 — CTpykTypa U cofiepKaHue TUCITUTUINHBI (MOTYIIS)

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

KonrakTHas pabora mpemnoiaBa- CPC
HanmenoBanue pa3znennos, TEM U COAEpKaHUE Ma- TeJNs ¢ 00YJaOIUMHUCS
Tepuaia Jlektiuu | Cemunap- | JlaGopa-
CKHue TOpPHBIE
(mpakTu- | 3aHATHS
YecKue
3aHATHUA)

Paznes 1 Knaccupukanus 3J1eMeHTOB CHCTEM AaBTOMATHKH M X OCHOBHbIE XapaKTepH-
CTHKH

Temal.l [Tonarue n knaccuukanus >IEMEHTOB
CHCTEM aBTOMAaTHKH, MaTEMAaTHYECKOE OMMCAHUE




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

KonraktHas pabota npemnoaasa- CPC
HaunmeHnoBaHue pa3zienoB, TeM U COJIEpKaHUE Ma- TeNs ¢ 00y4aroIUMHUCS
Tepuana Jlexkimu | Cemunap- | Jlabopa-
CKHue TOpHbIE
(mpakTu- | 3aHATHA
yecKue
3aHSTHUS)
JIEMEHTOB CHCTEM aBTOMATHKH
Ionsmue u karaccugukayus s1eMenmos cucmem
aA8MoOMamuKy, mMamemamuyecKkoe onucanue 3Je- 1
MEHMOo8 cucmem asmomMamuKu
Cmamuueckue u OuHamuvecKue XxapaxKmepucmu-
KU 91eMEeHMO8 U MEemoOUKU Ux paciema 10

Pazgen 2 CuitoBble djIeKTPHUYECKHE 3JIEMEHThI CUCTEM AaBTOMATHKH

Tema 2.1 DneKTpUYECKHUE ABUTATEIN TOCTOSHHO-
r'o TOKa, UX YCTPOMCTBO U NEpeaaToOuHbIe PyHK-
895051

Dnexmpuyeckue osuecamenu NOCMOSHHO20 MOKA,
UxX ycmpoucmeo u nepedamoyHvle QyHKyuu ™

l*

Cmamuueckue u OuHamuiecKue xapaxKmepucmu-
KU 2/leKmpuydeckux dgueameinetl NOCMosSHHO20
MOKA U MemoouKuy ux paciema™

1*

Tema 2.2 DnexTpuueckue ABUraTeIN EPEMEHHO-
ro TOKa, UX YCTPOMCTBO U JIMHEapU30BaHHbIC I1e-
penaToyHble PYHKIUU

DnexmpuyecKkue osuecamenu nepemeHHo20 mokd,
UX YCmpoucmeo u TuHeapu308auHvle nepeoamod-
Hble hyHKyuu. *

1*

Cmamuueckue u ounamuieckue xapakmepucmu-
KU 1eKmpudecKux osucamernei 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 Ctatnueckue npeodpa3oBaTeNn mapa-
METPOB IIEKTPUIECKOI IHEPTUH, UX CXEMBI, pa-
0ota, mepeaaTouHble PyHKIUN

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

l*




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

KonraktHas pabota npemnoaasa- CPC
HaunmeHnoBaHue pa3zienoB, TeM U COJIEpKaHUE Ma- TeNs ¢ 00y4aroIUMHUCS
Tepuaga Jlexkimu | Cemunap- | Jlabopa-
CKHue TOpHbIE
(mpakTu- | 3aHATHA
yecKue
3aHSTHUS)
Pacuem napamempoé u xapaxmepucmux pegep- 20

CUBHbLX YyNnpaeisidembplx ebmpﬂMumeﬂeﬁ

Pasnen 3 CuaoBble MHEBMATHUYECKHE H THAPABINYECCKHUE IJICMECHTBI CUCTEM aBTOMATHKHU

Tema 3.1 ®uznueckre OCHOBBI pabOTHI THAPAB-
JIMYECKUX CUCTEM. FI/II[paBJII/I‘IeCKI/IG ABUTAaTCIIN N
TUAPABINYECKHE HUIUHIPBI, UX YCTPOUCTBO U
pabota

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

H3yyenue pabomsi u xapakmepucmux 2uopasiu-
YecKuUx YuruHopos

Tema 3.2 ®uznueckre OCHOBBI pabOTHI THEBMa-
THYecKuX cucreM. IIHeBMaTHUecKHe ABUTAaTCIIU N
TUAPABINYECKHE HUIUHIPBI, UX YCTPOUCTBO U
pabota

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

H3yyenue pabomsi u xapaxmepucmux nHeema-
MUYecKUx YuruHopos

Paznea 4 Ynpasasiomme 3jieMeHTbl CHCTEM ABTOMATHKH

Tema 4.1 3anaronue 3€KTPUUECKUE IJIEMEHTHI
aBTOMAaTHUYECKUX CHUCTEM, UX paboTa U CXEMbl

361()CZIOWM€ JJIeEKmpuvecKue j1emeHmovl aemoma-
mu4yecKkux cucmem, ux pa60ma u cxemsl

10

H3yuenue cxem u xapakxmepucmuxk uHmezpupyro-
we20 3a0am4uKa UHMeCUsHOCmu

2*

Tema 4.2 DnexTpuueckue peryasiTopbl, KOppeK-
TUPYIOILUE 3BE€HbS U JATUYMKU aBTOMATUYECKUX
CUCTEM

Onexmpuueckue pe2ynsimopol, KOppekmupyoujue
36€Hbsl U OAMYUKU ABMOMAMUYECKUX CUCTEM

H3yyenue cmpykmypHulx cxem u nepexooHulx xa-
PAKMepUcCmuK npOMbIUUIEHHbIX A8MOMAMUYECKUX
pe2ynamopos

10

Cunme3s no 3a0aHHbIM NAPAMEMPAM CXeM pezy-

10




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

KonraktHas pabota npemnoaasa- CPC
HaunmeHnoBaHue pa3zienoB, TeM U COJIEpKaHUE Ma- TeNs ¢ 00y4aroIUMHUCS
Tepuaga Jlexkimu | Cemunap- | Jlabopa-
CKHue TOpHbIE
(mpakTu- | 3aHATHA
yecKue
3aHSTHUS)

JIAMOPO6 U KOPppeKmMupyrnouux 36€Hbe6 Had OCHo6e
onepayuoOHHblx ycuﬂumeﬂeﬁ

Tema 4.3 D1eKTpOMHEBMAaTUYECKUE PacIpeAeIu-
TEJIN, UX YCTPOUCTBO U pabota. Perymnaropsi,
KJIallaHbl ¥ IPOCCEIN THEBMATHYECKHUX CUCTEM

Dnexmponneemamuyeckue pacnpeoeiument, ux
ycempoticmeo u paboma. Pezynamopwi, kianauwl u 10
opoccenu NHeMamu4ecKux cucmem

Yenosuvie obosnauenus PA3TUYHBIX 2]1€EKNMPOon-
HeemamudecKux u nHeemamu4eCcKux 31emMenmoe 10
HA NPUHUUNUATIbHBIX CXeMAX

Tema 4.4 DneKTpOruapaBIndeCKue pacrpeaein-
TEJIN, UX YCTPOUCTBO U pabota. Perymnaropsi,
KJIaIIaHbl ¥ IPOCCEIN THAPABINYECKUX CUCTEM

Dnexmpozuopasnuueckue pacnpeoeiument, ux
ycmpoticmgo u paboma. Pezynamopwi, kianauwl u 10
opoccenu 2u0pasIuiecKux cucmem

Yenosuvie obosnauenus Pa31U"YHbLX 3]167(7’]’[]9021/[()-

paeﬂulteCKux u ZuapaeﬂulteCKux JIEMEHMOB HA 10
npuHuunuaﬂbelx cxemax
ATOT'O 6 2 2 126

mo JTUCHUIIJIMHE

*peanusyeTcs B MpaKTUYeCKor popme

6 BHeaynnTopHasi caMoCTOsITeIbHAs padoTa 00y4YaroImMXCcsl 10 M CHHUIIMHE (MOXY-
JI10)

[Tpu mmaHUPOBAaHUU CAMOCTOSITENEHON PAaOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJICTBO-
BaThCsI CICIYIONTUM PacTpeie]ICHUEM YacOB Ha CaMOCTOSATEIbHYIO paboTy (Tadmura 4):

Tabnuua 4 — PekomeHnyemoe pacnpe/iesieHie YacoB Ha CaMOCTOSTENIbHYIO paboTy

KoMnoHEeHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB
N3ydeHne TeopeTHIECKUX pa3AeioB TUCITUTIITUHBI 60
[ToaroToBKa K 3aHATHSIM CEMUHAPCKOTO TUTA 40
[Toaroroska u opopmieHne pacaeTHO-rpaduIecKor padoThI 26
126

7 OueHoYHbIE CPeCTBA JI MPOBEACHNUS TEKYILIEro KOHTPOJISA U MPOMEKYTOYHOM
arTecTaAlMU O0YYAKOIIMXCS 10 IUCHUILINHE (MOIYJII0)
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@OoH/1 OIICHOYHBIX CPEJICTB JJISl MPOBEICHHS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IPO-
MEKYTOYHOM aTTecTaluu npeacTtasiieH B [Ipunoxenun 1.

[TonHBI KOMIUIEKT KOHTPOJBHBIX 33/IaHUN WM MHBIX MaTepUaoB, HEOOXOIMMBIX IS
OIICHUBAHMSI PE3Y/IHTATOB O0yUYEHHUS IO TUCIMIUIMHE (MOMIYIIO), MPAKTHKE XPAaHUTCS Ha Kade-
pe-pa3paboTunke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHOo-MeTOoAMUYeCcKOEe U HH(POPMALMOHHOE O0eceUyeHUe TUCIHILIMHBI (MOIYJIs1)
8.1 OcHoBHas 1uTEpPaTYypa

1. TepexoB, B.M. DnemeHTBI aBTOMAaTU3UPOBAHHOTO 3eKTpornpuBoaa / B.M. Tepexos. —
Mockga : DHeproaromusnar, 1987. — 222c.

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

3. ManaxoB A.Il. D1eMeHThI cucTeM aBTOMATUKHU U aBTOMAaTU3UPOBAHHOTO 3JIEKTPOIPH-
BoJIa [ DNEKTPOHHBIN pecypc]: yueOHo-MeToaudeckoe nocooue / A.I1. Mamaxos, A.Il. Ycaués. -
DNEKTPOH. TEKCTOBBIE NaHHbIe. - HoBocuOupck: HoBocuOupckuit rocy1apCcTBEHHBIN TEXHUYE-
ckuit yausepcurert, 2011. - 106 c.: // IPRbooks: snekrponno-6ubnmroreunas cucrema. URL:
http://www.iprbookshop.ru/45460.html (nata o6pamenus 11.06.2021). — Pexxum mocrtymna: o
MOJIUCKE

4. Bacunpuenko, C.A., Yépnsiid, 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-na-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.,ConosbeB, B.A. CunoBas a3nekTponuka. Y4eo-
HOE mocoOue i By30B/ YTB. B Kau.yue0.nmocooust Yuéusim coerom ®I'BOY BO "Komcomons-
ckuii-Ha-Amype roc.TexH.yH-T", KoMmcomonbsck-Ha-Amype. M3n-Bo KomcoMonbckoro-na-Amype
roc.rexH.yH-Ta — 2016. - 114c.

2. 3abpoauH, 0.C. [IpomsitieHHas snekTpoHuka Y4ueOHuk ams By3oB / F0.C. 3abpoaun.
— Mocksa : Anbsgnc, - 2008. — 496c¢.

3. Bacunpuenko, C.A., I'youm, A.C., Cyznopd, B.W., Uepnerii, C.I1. DnemMeHTHI cuCTeM
ABTOMATUKH. DJIEKTPOHHBIE 3JIEMEHTHI CUCTEM aBTOMATHKU: MPAKTUKYyM/ YTB. B Kad. IPaKTUKY-
Ma Yuénsim coBeroM PI'BOY BO "Komcomonsckuii-na-Amype roc. Texs. yu-t"',  Komco-
MoJibCcK-Ha-Amype. 3a-Bo KomcoMonbsckoro-na-Amype roc. TexH. yu-ta — 2016. - 143 c.

4. Kmynp B.A. 3MepuTenbHbIe 3JIEMEHTHI aBTOMATUKH [ DTIEKTPOHHBINA pecypc] : yueo-
Hoe mocooue / B.A. XXMyapb. - DneKTpoH. TeKCTOBBIE NaHHbIe. - HoBocubupck: HoBocubupckuit
roCyIapCTBEHHBIN TeXHUYeCcKuii yHuBepcuret, 2012. -72c.: // IPRboOKS: sanexTpoHHO-
oubmmotevnas cuctema. - URL : (mata obpamenus 11.06.2021). — Pesxxum goctyna: 1o mojmumc-
Ke.

5. KongpateeB A.C. I'unpaBinvka v ruApOMHEBMONPUBO/, [ DJIEKTPOHHBINA pecypc]: MEeTo-
nuueckue pexkomenaanuu / A.C. Konaparees. - DIeKTPOH. TEKCTOBBIE NaHHBIE. - M.: MOCKOB-
CKasi TOCYIapCTBEHHAs aKaJeMus BOJHOTo TpaHcmopra, 2012. - 48 c.: // IPRbooks: anekTponHo-
oubnmuoteunas cucrema. - URL: http://www.iprbookshop.ru/46440.html : (gata o6pawerus
11.06.2021). — PexuM fgocryna: 1o moIIucKe.

8.3 Metoanyeckue ykazaHus 1Jisl CTYJA€HTOB M0 OCBOEHHUIO U CIIUTIIIHHbI


http://www.iprbookshop.ru/45460.html
http://www.iprbookshop.ru/46440.html
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1. Bacunbuenko, C.A., Uépnniii, C.I1., CyxopykoB C.1. ['mapaBinyeckue v MHEBMaTH-
YEeCKHE AJIEMEHTHI CUCTEM aBTOMATHKHU. YueOHoe nocobue / YTB. B Kau.y4e0.mocooust Y4EHbIM
cosetoM PI'BOY BO "Komcomonbsckuii-na-Amype roc. yH-1", Komcomosbck-Ha-Amype. U3a-
B0 Komcomonbckoro-na-Amype roc. yu-ta — 2018. — 111c.

8.4 CoBpemeHnHbIe MpodeccHOHANbHBIE 0a3bI JAHHBIX M HH(POPMALMOHHBIE
CIIPaBOYHBIE CHCTEMbI, HCIOJIb3yeMble PH OCYIIeCTBJIEHHN 00Pa30BaTeIbHOI0 Mpoiecca
Mo JUCHUNJIHHE

1. consultant.ru: nHpOpMaTMOHHO-CIIpaBOYHAs cucTeMa «KOHCYIbTaHT TUTFOCY : CalT. —
Mockga, 2021 — . — URL: http://www.consultant.ru (nata oopamenus: 29.04.2021). —
Pexxum octyma: s 3aperucTpup. oJIb30BaTENICH.

8.5 Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEIeKOMMYHUKAIMOHHOM ceTn «UHTep-
HeT», He00XO0AUMBIX /IJIsl OCBOCHUSA TUCHUILUIUHBI (MOYJIfA)

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

8.6 JIunen3nonHoe U CBOOOHO paclpocTpaHsieMoe MPOrpaMMHoe odecriedeHue, uc-
MoJib3yeMoe NMpPH OCylIIeCTBJIEHHH 00pa30BaTeJIbHOI0 Mpouecca mno AUCHHUILINHE

Tabmuma 5 — [TepedeHs UCMOIB3yeMOro MPOrPaMMHOTO OOeCTICYCHUS

Hanmenosanue [10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BAHUS
Microsoft Imagine Premium Jlunensuonnsiit noroBop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoHAas TUIICH3MS, YCIIOBHSI HCTIOIB30BAHUS IO CCHUIKE:

https://www.openoffice.org/license.html
MaTeMaTUYECKUU PEIaKTOp CepBucHblid KOHTpakKT # 2A 1820328, nmuIIeH3MOHHBIHN KITIOY,
MathCad noroBop Ne 106-AD120 ot 27.11.2012

9 OpraHu3alHMOHHO-NEAATOTMYECKHUE YCTOBUSA

Opranu3anys 00pa3oBaTeIbHOTO MPOIECCca PEriiaMeHTUPYeTCs y4eOHBIM TUIAHOM | pac-
NUCaHWeM y4eOHBIX 3aHATUH. SI3bIK 0OyueHHs (mpemogaBaHusi) - pycckuil. [[ns Bcex BHIOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKUI Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIMBHIYaIbHOH 00pa30BaTENbHOM TpaeKTOpUM 00ydaro-
IIMKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONUX MUCIHILINH U MPO(EeCCHOHAITBHBIX MOJTY-
JIeil, OCBOEHHBIX B MPOIIECcCe MPEANISCTBYIOMIET0 00yUeHHs, KOTOPHI 0CBOOOXKAAeT 00yJaroIe-
rocsi OT HEOOXOIUMOCTH WX MTOBTOPHOTO OCBOCHHUSL.

9.1 O0pa3oBaTe/bHbIE TEXHOJIOTUH

VY4eOHbIi Mpoliecc MpH MPENoAaBaHuN Kypca OCHOBBIBACTCS HA MCITOJL30BAHUU TPAIIH-
IOWUOHHBIX, HHHOBAaIIMOHHBIX U I/IH(bOpMaI_[I/IOHHBIX OGpﬁSOB&TGJ’IBHBIX TEXHOJIOTHH. TpaI[I/ILII/IOH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTHU TPEACTABICHBI JEKIUSIMH U CEMUHAPCKUMU (TIPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGp%OBaTeHBHBIe TCXHOJIOTUU HUCIOJIB3YIOTCA B BUJIC IHUPO-
KOTO TIPUMEHCHUSI aKTUBHBIX ¥ HHTEPAKTUBHBIX ()OPM TpoBeeHus 3aHsaTHid. HpopManmoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOTHMH PEATU3yIOTCS MYTEM AaKTHBHM3AIMU CAaMOCTOSTENBHOW pPabOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa3oBaTeIbHOM Cpeie.


https://www.festo.com/cms/ru_ru/index.htm
https://student.knastu.ru/
https://www.openoffice.org/license.html
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9.2 3aHATHA JeKIMOHHOI0 THIIA

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

Ha nepBoii ekuiuu 1ekTop 00s3aH NMpenynpeauTh CTYAEHTOB, IPUMEHUTEIFHO K KaKOMY
06a3zoBoMY yueOHUKY (yueOHUKaM, y4eOHBIM TTOCOOUSM) OyIeT MPOYUTaH KypcC.

JleKMOHHBIN Kypc MOJDKEH JaBaTh HauOOJbIIUH 00BbeM HMH(OpMAIMK M 00ecreyrBaTh
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 METATU3AIMIO JIGKIIMOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIIbl.

OcHoBHO# (hopMOIi TIPOBENICHHS] CEMUHAPOB SIBISETCA 00CYXAeHue Hanbosee mpoliaem-
HBIX M CIIO’KHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKke pa300p NMPHMEPOB U CHUTYyallMd B
ayJIUTOPHBIX YCIOBHX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLINM TeMaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBACTCS 10 CIEAYIOIIUM KPUTEPHSIM:

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

- y4acTHe B IUCKYCCHUSX;

- BBITTOJTHEHHUE MTPOCKTHBIX U MHBIX 3a/JaHNH;

- ACCHCTUPOBAHHE MPEIOIaBATENIO B IIPOBEACHUH 3aHATHI.

OtBeT 10IKEeH OBITh ApTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJICP)KATh
CCBUIKHM Ha HCTOYHUKHU.

JIoKmaapl ¥ ONMOHMPOBAaHHE JOKIAZOB MPOBEPSIOT CTENEHb BIIAJACHHUS TEOPETHYECKUM
MaTepHajoM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUH.

OueHunBaHue 3aJaHWi, BHINOJHEHHBIX Ha CEMHHAPCKOM 3aHSITHH, BXOAWUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasi padoTa 00y4arOMXCs M0 JUCHUIINHE (MOYJII0)

CamocrodarenbHas paboTa CTYAEHTOB — 3TO HPOIECC aKTUBHOTO, IIEJICHANPABICHHOTO
IpUOOPETEHNUs CTYIEHTOM HOBBIX 3HaHUH, yMEHUN 0€3 HEMOCPEICTBEHHOTO Y4acTus Ipenoja-
BaTeNs, XapaKTePU3YIOIIUICS NPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKO pe3ysbTaToOB JEATEIbHOCTH 00Yy4arOLIerocs.

Lenu camocToOsATENHHON pabOTHI:

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

- yri1yOJieHHe U pacliipeHne TEOPETUUECKUX 3HAHUM;

- (opMupoBaHUEe YMEHHUH HCIOIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTAILHIO,
CHeLMaIbHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATEIIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHSI, TBOPUYECKOW MHULIUATHUBEI, CIIOCOOHO-
CTeH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOPEATH3aLIH;

- pa3BUTHE UCCIIEAOBATEILCKUX YMEHUHN U aKaJJeMUYECKIX HaBBIKOB.

CamocrodrenbHas padoTa MOXKET OCYIIECTBIATHCS MHIMBUAYAJIbHO WIN TPYNIAMU CTY-
JICHTOB B 3aBUCUMOCTH OT IIeJTH, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHonorusa opraHu3anuy caMOCTOSATENbHOW pabOThl CTYIEHTOB BKJIFOYAET UCIOJIb30BaA-
HUE HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAyTUTOPHOH CaMOCTOATENBbHON pabOThl CTYJEHTOB MOXKET
MIPOXOJANTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOU (hopMme.

CTyneHTbl JOJDKHBI MOAXOAWTH K CaMOCTOSITEIbHOM pabdoTe Kak K HauBaXHEHUIIeMy
CPEICTBY 3aKpEIUICHUS U Pa3BUTUSI TEOPETUUYECKUX 3HAHUMN, BbIPaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI ONPEIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Mpodec-
CHOHAJIbHOW JIUTEPATYPHI.

9.5 MeToanuyeckune yKazaHus 1Js 00y4arOMUXCS M0 OCBOECHHUIO TN CIIUILIHHBI

[Tpu M3yd4eHu AUCHUILTIHBI 00y4YaroIUMCs 1eTIeCO00Pa3HO BBIMOIHATE CIEAYIOIINE pe-
KOMEHJAINH:

1. 3y4yenne yaeOHOM TUCIIUTUIMHBI TOJKHO BECTUCH CHCTEMATUIECKHU.

2. Ilocne u3yueHus Kakoro-mu0Oo paszena no yueOHUKY WM KOHCIEKTHBIM MaTepuaiam
PCKOMCHAYCTC IO MaMATU BOCIIPONU3BCCTH OCHOBHBIC TCPMUHBI, OMPCACIICHUA, TIOHATUA pa3ac-
na.

3. OCOGOG BHUMAHHUC CICAYCT YICIUTH BBIITOJHCHUIO OTUYCTOB 110 NPAKTUYCCKUM 3aHATU-
M U UHAUBHUIYaJIbHBIM KOMILUIEKCHBIM 33IaHUSIM Ha CAaMOCTOSITENIbHYIO paloTy.

4. Bcst TeMaTHKa BOIIPOCOB, U3YYACMBIX CAMOCTOATCIIBHO, 3aJdaCTCA Ha JICKIUAX IPCIIO-
naBaTeneM. MM e aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B IEPHOJUUYECKON
HaY4HOI uTeparype) Uit 6ojee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JICKIHH.

[Ipu camocTosATenbHON TPOPaObOTKE Kypca 00y4Jatomuecst TOJKHBL:

- IPOCMATPUBATh OCHOBHBIE ONpeeNIeHHs U (DaKThI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHSITHUM MaTepual U JOMOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JJaHHOHN TEME JINTEpaTyphl;

- U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABISITH TE3UCHI, aHHOTALIUU U KOHCIIEKTHI
HaH6onee BaXXHbBIX MOMCHTOB,

- CaMOCTOSITEIbHO BBIMOIHATH 33JaHUsI, aHATIOTMYHBIE MTPeIjIaraéMbIM Ha 3aHITHSIX;

- CTOJIB30BATh JJISi CAMOIPOBEPKU MaTepHajbl GOH/A OLIEHOUYHBIX CPEJICTB.

10 Onucanue MmaTepuaibHO-TEXHUYECKOT0 o0ecneyeHusl, He00X0UMOro sl 0Cy-
HIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOoIecca Mo JUCHHILINHE (MOIYJIIO)

10.1 YuyeOHo-1200paTOpHOE 000PYI0BAHUE
Tabmuua 6 — [lepedyens 06opyaoBaHUs TabopaTOPHH

HaumenoBanue ayiuropuu

Aynuropus (naboparopun) Hcnons3zyemoe o6opyaoBaHue
202/3 JlaGopatopuss OBM u BBI- | IEpCOHATBHBIE KOMIBIOTEPHI
YUCIIUTEIbHBIX TMPOMBIILICH-
HBIX CETer
103/3 JlaGopaTopusi THMOBBIX 3Jie- | MEPCOHATBHBIE KOMITBIOTEPHI M 00OPYAOBAHHUE IO

MEHTOB, YCTPOMCTB CHUCTEM | JJIEMEHTaM CUCTEM aBTOMAaTUKHU
aBTOMATHYECKOTO  yIpaBJic-
HUsS U CPEACTB U3MEPEHUN

10.2 TexHu4eckue u 31eKTPOHHbIE CPeACTBA 00y4eHH

[Tpu npoBeneHnN 3aHATUH UCHOIB3YETCS ayJUTOPUs, 000pYIOBaHHAs IPOEKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) JJIs1 0TOOpakeHus npe3eHTauuii. Kpome Toro, npu npoBeaeHUH
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JCKIMIA 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 mpakTHYecKHe 3aHATHSA [[71s1 1Ta00paTOPHBIX U MPAKTUUECKUX 3aHATUI
ucrnonb3yetcs ayauropus Ne 103/3, 202/3, ocHamenHas 000py10BaHHEM, YKa3aHHBIM B Ta0JI. 6:

CamocrosiTesibHast padoTa.

[TomereHust 1yIsi CaMOCTOSATEILHON paOOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKTFOYCHUS K ceTH «HTepHET» U OCTYIOM K JJIEKTPOHHON MH(OPMAIMOHHO-
obpazoBarenbHOM cpene KHATY:

- yutaneHbId 3a1 HTh KHAT'Y;

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

11 Hurble cBeaenus

MeToauuyecKkue PEKOMEHAAIUHA 1O oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 UHBAJIUAOB

OcBoeHHE MUCIUIUIMHBI O0YYAOIUMUCSA C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 310POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMH OOY4YalOIIMMUCS, TaK U B OTIEIBHBIX
rpynnax. [Ipeamnonaratorcst crieluaibHbIE YCIOBUS AJIS MOTYYCHHUS] 00pa30BaHUs 00yUYarOIIIMHU-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nienarornyeckuii cocTaB 3HAKOMHUTCS C TICHUXOJIOT0-(PU3HOIOTHYECKUMU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbsI, HH/IMBUyaJTbHBIMUA MPOTPAMMaMH PEaOMINTALNA UHBATUIOB (Mpu Hanmmuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAS MOAJIEpPKKa MpernoaBaHusl ThIOTOPaMHU, TCHXO-
JIoTaMH, COIIMAILHBIMU paOOTHUKAMU, TIPOIICIIMMHU MTOJATOTOBKY aCCHCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusIMu MuHoOpHayku PD (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIUAIbHO-aKTHUBHBIE U pe-
(i1eKCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUU COIIMOKYIBTYPHON peabuIuTaIK C LEeNb0 0Ka3a-
HUS TIOMOIIM B YCTAHOBIICHUU TMOJHOIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUHW C JPYTUMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [lonbop u
pa3zpaboTka y4eOHBIX MaTepUaoB MPOU3BOAATCS C YU€TOM MPEJOCTABICHUSI MaTepuaia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAJIbHBIX TEXHUYECKUX
CPEICTB M HHPOPMAITMOHHBIX CUCTEM.

OcBoenue nuciuiuivabl JuinamMu ¢ OB3 ocyliecTBIgeTCs ¢ UCMOIb30BAHUEM CPEICTB
o0ydeHus: O0IIero W CrenuaaTbHOr0 Ha3HAYCeHUS (NMEPCOHAIBHOTO U KOJUIEKTHBHOTO HCIIONB30-
BaHMs). MatepruaabHO-TEXHUUECKOe O0eCriedeHre MpeayCMaTpUBaeT MPUCTIOCOOJICHNUE ayIUTO-
puii k Hyxzaam i ¢ OB3.

dopma npoBeACHUS aTTECTAllMK AJIsl CTYACHTOB-UHBAJINIOB YCTAaHABIMBAETCS C YUETOM
WHAUBUAYAIBHBIX TIcuXopu3nueckux ocodennocreit. /st crynentoB ¢ OB3 npexycmaTpuBaet-
csl JocTymHas (opMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TCUATHOW WM DSIEKTPOHHOH (opme (I IUIl ¢ HAPYMIEHUSMH OIMOPHO-
JIBUTATEILHOTO ammapara);

- B Ie4aTHOM (popMe MM AIIEKTPOHHOH (hopMe ¢ yBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (7151 JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

- METOJIOM YTEHUSI aCCHCTEHTOM 3a/IaHUsI BCIYX (IJIS1 JIUI] C HAPYIICHUSMU 3PCHHS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCA BpPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. )i TaKWX CTYAEHTOB MpEAyCMaTpUBAETCA MOCTyIHas ¢opMa MperocTaB-
JICHUs] OTBETOB HA 3a/laHusl, a UMEHHO:
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- MMCbMEHHO Ha Oymare WM HaOOPOM OTBETOB Ha KOMIbIOTEpe (IS JIHII C HApYLICHHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETAa U3 BO3MOXKHBIX BAPUAHTOB C MCIIOJIB30BAaHUEM YCIYT aCCHUCTEHTa (151
JIMI] C HApYNICHUSIMH OIIOPHO-BUTaTEIBHOTO aIapaTa);

- YCTHO (7151 JTUI] ¢ HApYIICHUSIMH 3PEHHSI, OTIOPHO-ABUTaTEIbHOTO armapara).

[Tpn HeoOXxoaMMOCTH U1t 00YHArONIMXCS ¢ MHBAJIMIHOCTHIO MPOIeTypa OICHUBAHUS pe-
3yJIbTATOB O0YUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.



15

[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

3aouHnas popma

TexHomorust 00yueHus

TpaguuuoHnHas

Kypc

Cemectp

TpynoeMkocTs, 3.€.

4

7

4

Bua npomexyTo4yHoii arre-

cTauuu

ObecneunBaroliee NoapasieneHue

DK3aMeH

Kadenpa «3nexTponpuBo 1 aBTOMaTH3AIMS TPOMBIIIICHHBIX

YCTaHOBOK»




16

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 HaBbIKaMU
COCTaBJICHHS OTYeTa IO pe-
3yJIbTaTaM BBITIOJTHEHHOTO
o0OcnenoBaHust 000pyI0Ba-
HUS

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

VYMeTb BBINOIHATH Pacu€ThI IO
OIIPEIEJICHUIO TIapaMETPOB JJIe-
MEHTOB CHCTEM aBTOMATUKHU
Bnaners HaBbIKaMU IPUMEHEHHUS
METOAMK ONPEEICHHs TapaMeT-
POB 3JIEMEHTOB CUCTEM aBTOMATH-
KM Ha pa3IMyHbIX CTaausAX o0cie-
JIOBAHMSI U IPOEKTUPOBAHUSI CH-
CTEM 3JIEKTPOIPUBOJA

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

Paznen 4 IK-1 JlaboparopHble | APryMEHTHPOBAaHHOCTB OT-
paboTsl BETORB

Pa3nensr 2 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
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2 MeToauveckue MaTepuaJibl, ONpeae/siiolue NpoueIypbl OHeHUBAHUS 3HAHM,
YMeHUii, HABbIKOB U (MJIM) ONBITA JeATeJIbHOCTH, XapaKTepu3ywouue npouecc GopmMupo-
BaHHUS KOMIIeTEeHI Ui

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

Tabmmia 3 — TexHoyornueckas Kapra

HaumenoBa-
Cpoxu
HHE IIxana oue- Kpurepun
BBINOJIHE-
OLIEHOYHOT0 i HUBaHUS OlleHUBAHUS
cpelcTBa
7 cemecTp
Ilpomesicymounas ammecmavusn ¢ gpopme IK3amen

1 | Tecr B TEUCHHUE 9 6ayoB 9 6amnoB — 81-100 % mpaBMIBHBIX

cemecTpa OTBETOB — BBICOKHH y(I))OBeHI) 3HaHW;

2 | JlaboparopHas | B TeueHue | 3 Gamia 6 Gamwros — 61-80 % mnpasuibHBIX

OTBETOB — JIOCTAaTOYHO BBICOKHIA
cemecTpa -
pabota Ne5 P YpOBEHb 3HAHUI;

5 3 G6amna — 41-60 % mpaBUIBHBIX OT-
[IpakTudeckoe | B TeUEHUE 3 Gamna BETOB — CPEAHHIA YPOBCHD 3HAHMUIA;
3aHsaTue 1 ceMecTpa 0 6amnoB — 0-40 % mpaBUIBHBIX OT-

BETOB — OYEHb HU3KUH ypOBEHb 3Ha-

7 [IpakTrueckoe | B TeUeHUE 3 Gamna HuH
3aHsTHE 2 cemecTpa

9 | Bomonnenwe | B Teuenue | 3 Gawia
PI'P cemecTpa

Texyuuii KOHTPOJIb: - 21 Gann -

10 | KonTponbHslii | BO BpeMms 5 6annoB 5 6ayIoB — CTYACHT MOKa3all OTINY-
BOIIPOC K JK- cecCruu HBIC 3HAHUSA B OTBETC HAa KOHTPOJIb-
3aMeHy HBII BOIIPOC.

4 Gaia — CTYJIEHT TIOKa3aJl XOPOIIne
3HAHHUA B OTBETE HAa KOHTPOJIbHBII
BOIIPOC.

3 Gajuta — CTYJEHT TTOKa3all yI0BJIe-
TBOPUTEIHHBIC 3HAHUS B OTBETE Ha
KOHTPOJIbHBINA BOIIPOC.

0 GanyoB — CTYJAEHT MPOIEMOHCTPH-
pOBaJl HEAOCTATOYHBINA YPOBEHB BIIa-
JICHUS 3HAaHUSIMU B OTBETE Ha KOH-
TPOJIBHBIN BOIPOC.

11 | 3apaum x ok- BO BpeMs 5 GayuIoB 5 GaJLIOB - CTY/ICHT NPAaBUIILHO BbI-

3aMeHy ceccuu MOJIHUJT TPAKTUYECKOe 3aJjaHue Ou-
nera. [Tokazan OTIMYHBIC YMECHHS B
paMKax OCBOEHHOI'0 yueOHOro MaTe-
puana. OTBETWII HA BCE TOMOJHU-
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Haumenosa-
HHE
OIIEHOYHOT'0
CpencTra

Cpoxu
BbINOJIHE-
HUS

MIxana one-
HUBAHUA

Kpurepun
OlleHUBAHMS

TEJIbHBIE BOMPOCHI.

4 Ganna - CTY/ICHT BBITTOTHII TIPaK-
THYECKOE 3amaHue Omiiera ¢ HeOOJIb-
muMH HeTouHocTsaMu. [Tokazai xo-
polIrie YMEHHUS B paMKaX OCBOEHHO-
ro yueOHoro Matepuana. OTBeTUI HA
OOJIBIIMHCTBO JONOJHUTENBHBIX BO-
IIPOCOB.

3 GayIoB - CTYJEHT BBIIIOJIHUI MPaK-
TUYECKOE 3a/laHue OuiieTa ¢ cyiie-
CTBEHHBIMU HeTOYHOCTAMH. [Tokazan
YIOBJIETBOPUTEIbHBIE YMEHHUS B
paMKax OCBOEHHOT'O yueOHOro MaTe-
puana. [Ipu oTBETaX Ha NOMOIHU-
TeJIbHBIE BOMPOCHI OBUIO TOMYLIEHO
MHOT'0 HETOYHOCTEM.

0 OamioB - mpU BHIIOJHEHUU MPaK-
TUYECKOTO 3aJaHusl OWieTa CTYICHT
MIPOJIEMOHCTPUPOBAI  HEAOCTATOY-
HbI ypoBeHb yMeHUU. [Ipu orBerax
Ha JIONOJHUTENIbHBIE BOMPOCHI OBLIO
JOTMYIIEHO MHOXECTBO HEMPaBUIIb-
HBIX OTBETOB.

IIpomexxyrouHas
arTecTanus

10 6amioB

HUTOI'O:

31 0amn

MaJIbHBII) YPOBEHB)

Kputepuu oneHku pe3yibTaToB 00y4eHUsI 10 AU CUMUILIMHE:

0 — 64 % OT MakCHUMaJILHO BO3MOKHOU CYMMBI 0aJJIOB — «HEYAOBJIETBOPUTEIBHO» (HEHO-
CTaTOYHBIA YPOBEHbB JJIsl IPOMEXKYTOUHOM aTTECTALMH 110 TUCIHILIINHE);

65 — 74 % oT MakCUMaJIbHO BO3MOXHOU CYyMMbI 0aJllIOB — «yIOBJIETBOPUTEILHOY» (TIOPOTO-
BbIY (MUHUMAJIBLHBIN) YPOBEHB);
75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY» (CPeIHUN YPOBEHbD);
85 — 100 % ot MakcuMaTbHO BO3MOKHOM CYyMMBI 0AJUIOB — «OTIMYHOY (BBICOKUI (MaKCH-

3 TunoBble KOHTPOJIbHBbIE 32/IaHUS] UJIM HHbIE MATEePHAJIbl, HE00X0AMMBbIE 1JIs1
OLIEHKHU 3HAHU I, YMEHH, HABBIKOB U (MJIM) ONbITA JeATEJbHOCTH, XapaKTepH-
3ylomme npomecc popMmupoBaHus KOMIIeTEHIIUI B X0/1e OCBOeHHsI 00pa3oBa-

TeJbHOH MPOrpaMMBblI

3.1 3apanust AJs TEKYLIEro KOHTPOJIA yCIeBaeMOCTH

TecroBble BONPOCHI

Paznen 1 «Knaccudukarnus 31€eMEHTOB CUCTEM aBTOMATUKU U X OCHOBHBIC

1. Yto Ha3bIBaETCA DJIEMEHTOM CUCTEM aBTOMATUKU:
a) 1000e yCTPONCTBO aBTOMATHIECKON CUCTEMBI,

XapaKTEPUCTHKU




19

0) KOHCTPYKTUBHO 3aKOHYEHHOE YCTPOHUCTBO aBTOMATHYECKON CHCTEMBI, BBITTOJIHSIOIIEE YIIpaB-
nsromue yHKIUu;

B) KOHCTPYKTHUBHO 3aKOHUYEHHOE YCTPOICTBO;

') KOHCTPYKTUBHO 3aKOHYEHHOE YCTPONCTBO, HE BBIMOJIHSIONIEE YIPABISIOMUX (PYHKIIUHA.

2. ITo kakOMy OCHOBHOMY TapaMeTpy OTIMYAIOTCS CHIIOBBIC SJIEMEHTHI CHCTEM aBTOMATHUKU OT
YIPaBJIAIONINX JIEMEHTOB:

a) 1o pa3MepaM U BeCy;

0) 110 IPOM3BOIUTENHFHOCTH MPeoOpa3zoBaHus U 00paObOTKH BXOIHOW MH(POPMALIUY;

B) 10 BEJINUMHE YHEPTUH, TIPOTEKAIOIIECH Yepe3 IIEMEHT;

I') 10 00J1aCTH IPUMEHEHHUSL.

3.1Tlo KaKOMY OCHOBHOMY MapaMCTPy OTINYAIOTCA YITPABJIAIOINNC 3JICMCHTBI CUCTCM aBTOMAaTHU-
KU OT CHJIOBBIX 3JIEMEHTOB!

a) o crnocoOy nmpeodpa3zoBaHus BXOJHON HH(OPMAIHH HJIEMEHTOM;

0) mo rabapuram u Becy;

B) 10 BEJIMYMHE SHEPTUH, TIPOTEKAIOIICH Yepe3 AIEMEHT;

1) IO Ha3HAYCHHUIO.

4. Kakue ObIBaIOT AJIEMEHTHI CUCTEM aBTOMATUKH
a) TOJIBKO AJIEKTPUUYECKUE

0) TONBKO THAPABINYECKUE U THEMATHUECKHUE

B) TOJIBKO JIEKTPOMEXaHHUECKUE

T) JIt00bIE U3 BBIIIENIEPEUUCICHHBIX

5. Kako# 31€eMEeHT CUCTEMBI aBTOMAaTHKH MOYKHO OTHECTHU K CHUJIOBBIM:
a) JaTYUK TOKa;

0) TaTYMK HAMPSHKEHUS,

B) YIIPABJISIEMbII BBIIPSMUTEID;

T') aHAJIOTOBO-IIM(POBOIT IPeoOpa3zoBaTENb.

6. XapakTepucTHKa yIpaBIeHUs 3JIEMEHTA CUCTEMbl ABTOMATUKH CBSA3BIBACT ...
a) BXOJIHYIO0 KOOpAMHATY 3JIEMEHTA U BO3MYILAIOIEE BO3ACHCTBHE

0) BBIXOJHYIO ¥ BXO/IHYIO KOOPJIMHATHI 2JIEMEHTA CUCTEM aBTOMAaTUKH

B) BBIXOJIHYIO KOOPAMHATY 3JIEMEHTA U BO3MYILAIOILEE BO3ACHCTBHE

I') BXOJHYIO KOOPJIMHATY 2JIEMEHTA U TEKyIIee BpeMsl

7. XapaKkTepuCTUKON yIIPaBJIEHUS JIEMEHTA CUCTEMbl aBTOMAaTHKHU HA3bIBAECTCS 3aBUCHMOCTD
MEXAY ...

a) BBIXOJAHOW KOOPAMHATOM dJIEMEHTA U TEKYIIIMM BPEMEHEM

0) BXOAHOI KOOPJMHATON 3JIEMEHTA M TEKYILIUM BpEMEHEM

B) BBIXOJIHOM M BXOJIHOIM KOOp/IMHATaMU 3JIeMEHTa IIPU HEU3MEHHOM BO3MYILIAOIEM BO3CH-
CTBUHU

T') BBIXOJHOM KOOPJAMHATON dJIEMEHTa ¥ BO3MYIIIAIOIITUM BO3/ICHCTBHEM

8. Buemnss (Harpy3ouHasi) XapakTepUCTHKA 3JIEMEHTa CUCTEMbl aBTOMATUKHU CBSI3bIBAET ...

a) BXOJIHYIO0 KOOpAMHATY 3JIEMEHTA U BO3MYILAOILEE BO3ACHCTBHE

0) BBIXOJHYIO ¥ BXO/IHYIO KOOPJIMHATHI 2JIEMEHTA CUCTEM aBTOMAaTUKH

B) BBIXOJIHYIO KOOPAMHATY 3JIEMEHTA U BO3MYILAIOIIEE BO3ACUCTBUE TPU HEN3MEHHON BXOJHOM
KOOp/IMHATe

I') BXOJIHYIO0 KOOPAMHATY 3JIEMEHTA U TEKYILEE BPpEMS



20

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

a) BBIXOJTHOW M BXOJHOM KOOpJUHATAMH 3JI€MEHTA CUCTEM aBTOMATHKHU

0) BEIXOAHOW U BXOAHOW KOOPAMHATAMU DJIEMEHTA CHCTEM aBTOMATHKH MPU HEM3MEHHOM BO3-
MYIIAIOIIEM BO3IEHCTBUM

B) BO3MYIIAIOIIMM BO3/ICCTBUEM U TEKYIIMM BPEMEHEM

') BO3MYIIAIOMKUM BO3JICHCTBUEM U BXOJIHON KOOPIMHATOM IEMEHTA CUCTEMbI aBTOMAaTUKU

10. C moMoIIbI0 KaKMX XapaKTePUCTUK AJIEMEHTA CUCTEMbl aBTOMaTHKH MOKHO OLIEHUTh €TI0
IUHAMHUYECKUE CBOMCTBA:

a) XapaKTEpUCTHKH YIIPaBJICHUS;

0) BHEIIHEH (Harpy304HOii) XapakTepUCTUKH;

B) IEPEXOIHBIX XapaKTEPUCTHK;

I') IepeAaTOYHBIX (PYHKIUH 3JIeMEHTa.

11. Yro sBnsieTcs Hanboiee MOJIHBIM MAaTEMAaTHYECKUM OIMCAaHUEM IPOLIECCOB, TPOTEKAIONIUX B
JHOOBIX DJIEMEHTaX CUCTEM aBTOMATHKHU:

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

0) mepexoIHbIE XapaKTePUCTUKH DJIEMEHTA;

B) MepeIaTovHble (QYHKIIUH 3JIEMEHTA;

') COCTaBJICHHA JIJIsl DJIEMEHTA CUCTEMa YPaBHEHUM, B 00IIIEM cliydae anreOpandeckux u aud-
(bepeHIaTbHBIX, TUHEHHBIX U HETMHEWHBIX, OMMCHIBAIONIAS B3AaUMOCBS3b MEXK/Ty BXOTHBIMU
KOOpJMHATaMHU, BEIXOJHBIMHU KOOPJAWHATAMHU M BO3MYIIAIOIIUMHU BO3/ICHCTBUSMHU.

3ammTa J1a00paTOPpHbIX padoT

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 BBIXOHOIO HAIIPSKEHUS.

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

3. Ha ocHOBe KakiX OCHOBHBIX Y3JIOB MOKET OBITh PEaTM30BaH OJJHOKPATHO UHTETPUPYIOIINNA
3a1laTYMK UHTEHCUBHOCTH?

4. B xakux aBTOMaTH4YECKUX CUCTEMaX MPUMEHSIOTCS OJTHOKPATHO UHTETPUPYIOIIME 3aJaTYUKN
MHTEHCUBHOCTH.

IIpakTuyeckue 3agaHus

HpaKmull€CKO€ 3ao0anue 1. Cmamuueckue u OuHamuieckue xapakmepucmuKku 3J1IeKmpudecKux
osueameneii NOCMOAHHO20 MOKA U MEMOOUKU ux pacdema.

HGHB 3aJaHus: HSy‘II/ITB CTaTUYCCKUC U JTUHAMUYCCKUC XAPAKTCPHUCTUKU DJICKTPUICCKUX NBUTA-
TEJISH MOCTOSTHHOI'O TOKA B MCTOJHKHU UX pacyecTa.

HpaxmuquKoe 3a0anue 2. Cmamuyeckue u OUHAMUYECKUe xXapakmepucmuKu dJIEKMpPU4eCKux
osueameneil nepemernHnoco moka u MemoouxKu ux pacdema.

I_IGJ'IB 3aaHus: I/I3qu/ITI) CTaTUYCCKUC U TUHAMHUYCCKUC XapPaKTECPHUCTHUKU DJICKTPUICCKUX ABUTA-
Tenen MNEPCMCHHOTO TOKAa U MCTOAUKH UX pacucTa.
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PacuerHo-rpadguyeckas padbora
Pacyer mapamMeTpoB U XapaKTEePUCTHK CHJIOBBIX M YNIPABJIAIIINX 3JIEMEHTOB CHCTEM
aBTOMATHKHU

3aoaua 1
Pacyer mapamMeTpoB M XapaKTEPUCTHK PEBEPCUBHBIX YIIPaBIISIEMbIX
BBIIIPSIMUTENEH

JUisi peBepCUBHON BCTPEYHO-NIAPAJUICIBHON CXEMBI YIPABIIEMOI0 THUPUCTOPHOIO BbI-
OpsIMUTENS, pa0OTAIOIIEro Ha aKTUBHO-UHAYKTUBHYIO HAarpy3Ky, pacCUMTaTh: CpeHee 3HaUeHHe
TOKa BEHTWJIS; ACHCTBYIOIIEe 3HaUCHHE (Ja3HOTO TOKA MEPBUYHBIX U BTOPUYHBIX 0OMOTOK CHIIO-
BOro Tpancdopmaropa; nerctBytomee 3HadeHue ¢gaznod 3/]C BTOpUUHBIX OOMOTOK CHIJIOBOTO
TpancpopMmaTopa, MaKCHUMAalbHOE HANpPSHKEHUE HA BEHTHIIE; THUIIOBYI) MOIIHOCTH CHJIOBOTO
Tpanchopmaropa.

JI71st 3aJaHHOTO yIila YIPaBJICHUS] THPUCTOPAMU OAHOM M3 BEHTHIbHBIX TPYIII MOCTPOUTH
KpUBBIC: MTHOBCHHBIX 3HAYCHUH TOKOB BEHTHUJICH M OJHOU M3 (a3 BTOPUIHON M TIEPBUYHOUN 00-
MOTOK CHJIOBOTO TpaHchopmaropa; BeimpsivmiieHHON DJIC Ha BBIXOIHBIX 38KUMaX BBIIPSIMUTEIS,
K KOTOPBIM MOJKJIFOYAETCS LEMOYKa U3 MOCIEA0BATEIbHO BKIIOUEHHBIX MHIYKTUBHOCTH M aK-
TUBHOTO COMPOTHUBJICHUS HATPY3KH; BHIIPSIMIICHHOTO TOKA HArpy3KH.

Ha stom ke pucyHke ykaszaTh nepenHuil GpoHT UMITYJIbCa YIPABICHUS OJHUM U3 THUPH-
CTOPOB U TIOCTPOUTH KPUBYIO OTIOPHOTO HAIPSIKEHUS JI1 OAHOTO U3 KAHAJIOB CUCTEMbI UMITYJIb-
CHO-()a30BOr0 yIpaBieHHs] TUPUCTOPAMH.

JIist ISITH POM3BOJIBHBIX 3HAUYEHUN yTriia YIpaBJIeHUs TUPUCTOPAMU OJIHOM M3 BEHTUIIb-
HBIX TPYII, OXBaTHIBAIOIINX OOJACTH BHIMPSIMUTEIHHOIO U HHBEPTOPHOTO PEKUMOB, TOCTPOUTH
BHEILIHUE XapaKTEPUCTUKU BBITPSIMUTEIIS.

JInst TpéX MpPOM3BOJIBHBIX 3HAYEHUI TOKAa HArpy3KH, HE MPEBBIIIAOMINX JBYKPATHOE HO-
MUHAJIbHOE CPEIHEE 3HAUCHHE BBIMPSIMIIEHHOTO TOKA, MOCTPOUTh XapaKTEPUCTUKH YIpaBICHUS
CHJIOBOIl YacTH BBINpSAMUTENS. B uucie 3TUX XapaKTepUCTHK JOKHA OBITh U PEryIMpOBOYHAsS
XapaKTEPUCTUKA BBIIIPSMUTENS, TO €CTh XapaKTEPUCTHKA YIPABICHUS CUJIOBOM YacTH Ha XOJO-
CTOM XOZly, KOI/Ia TOK Harpy3Kd paBeH HyJ0. [IoCTpONTh XapakTepHUCTHUKY YIpaBIEHUS BCErO
YIIPaBISIEMOTO BBIIPSIMUTENS C YIETOM (DOPMBI OTMIOPHOTO HAMPSHKEHUS CHCTEMBI UMITYJIbCHO-
($a3z0BOro yrpaBieHHs THUPUCTOPAMH M HEOOXOAMMOCTH OTpaHMYEHUS MAKCHMalIbHOTO Yyria
yIIPaBJICHUSI BEHTUIILHOW TPYIIIBI, paboTaromieli B MHBEPTOPHOM pexkume, 3HaueHueM 177 /18.
JlaHHYI0 XapaKTEepUCTUKY CTPOUTH ISl PEKUMA XOJOCTOr0 XOAA BBIIPSIMUTEIIS.

3amucarh Gopmyrny nepenaTouHoi (pYHKIHUK BBIIPSIMUTENS 10 YIPABISIFOIIEMY BO3/CH-
CTBUIO U PACCUUTATh 3HAYEHUS BXOJAIIUX B Hee Kod((PUIlIMeHTa YCUIICHHS U TOCTOSIHHOM
BpEMEHH, Iojlaras, 4yTo CHCTeMa YIpaBleHHs MpeoOpa3oBareneM Oe3bIHEpIMOHHA W CHTHAI
yIpaBJICHHUs] MEHsIETCA B "MajioM".

Jlnst ciydas pa3fenbHOTO YIPABICHHUS BEHTUJIBHBIMU KOMIUIEKTAMH OMHUCATh JIOTHUKY
pa3leNnbHOrO YNpaBiIeHUS BEHTUIHHBIMU KOMIUJIEKTAMH, Ha OCHOBaHUM KOTOpOW pa3zpaboTarhb
JIOTUYECKOE NEPEKIIIOYAIOIIEE YCTPOHCTBO.

Bapuant 3amanus BeiOupaercs u3 Tadiu.l U 2 B COOTBETCTBHH C MPEANOCIECIHEH U T0-
cienHel mudpaMu HoMepa 3a4eTHON KHUKKH.

[Ipu yka3aHHBIX BBIIIE MOCTPOEHUSAX CUUTATh, YTO KOMMYTALUSI TUPUCTOPOB IPOTEKAET
MrHOoBeHHO. CyuTaTh, YTO TOK HArpy3KH HJI€ATBHO CIJIaXeH, MHIAYKTUBHOE COMPOTHUBIICHUE
Harpy3Ku CTPEMUTCS K OECKOHEYHOCTHU (PEXUM C HCTOUHHKOM TOKa B LIETIH HATPy3KH).

Tabmuma 1
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[Ipennocnenuss CunoBas cxema YnpasneHue BeH- dopma OOPHOTO
ugpa HoMepa TUJIBHBIMH TPYII- HAIPsLKEHUS
3a4eTHOU namu
KHIDKKH
0 Hlectudasnas nynesas |PasnenbHoe [Tunoo6paznoe
| Tpexdaznas mocTtoBass  |PaznenbHoe Kocunyconnanbaoe
2 [llectudaznas nyneBas |CoBMeCTHOE [Tunmoobpaznoe
3 Opnnodasznas moctoBast  |PaznenbHoe KocunyconnansHoe
4 Hlectudasnas nynesas |PasnenbHoe KocunyconnansHoe
5 Tpexdaznas mocTtoBass |PaznenbHoe [Tunmoobpaznoe
6 Tpexdasznas nyneBas CoBMmecTHOE [Tunoo6paznoe
7 Opnodaznas myneBas  |CoBMeCTHOE Kocunycounpnanbnoe
8 Tpexdaznas mocroBass  |CoBMecCTHOE Kocunycounnanbaoe
9 Onnodasnas HyneBas  |PaznenbHoe [Tunmoobpazunoe
Ta0numa 2
[Tocnenusis 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 718

Yacrora HanpspkeHus: nutaromnieit cetn 50 ', mmmHa paboyero JIMHEHMHOTO ydacTKa
MUI000pa3HOTO OMOPHOTO HAMIPSKCHHSI paBHA 77 pajl.

B Tab:. 2 npuHATH 0003HaUCHUS:
Uom - aMIUIMTy/1a OTIOPHOTO HAIPSKEHUSI CUCTEMBI YIIPaBJICHUS,
E; - neiictByromiee 3nauenue auHeitHo D /IC nuTarome cetu;
Eq4, - HoMuHaneHOE cpeaHee 3HaueHue BeimpsimiieHHon DJIC (cpeaHee 3HaUCHHUE BHIMPSIMIICHHO-
r0 HaNpPsOKEHUS Ha BBIXOJE BHIMPSIMUTENS MPU YTIIE YIPABICHUS OJHOW W3 BEHTUIHHBIX TPYIIII,
paBHOM 7718, M OTCYTCTBHM TOKA HAIPY3KH);
Ry - akTUBHOE COMTPOTUBIIEHUE HATPY3KU;
Ly - mpuBeneHHas K LIENU BBIIPSMICHHOTO TOKAa MHAYKTHBHOCTH paccesiHHs (asbl CHIOBOIO
Tparcopmaropa,
O - YroJ ynpaBJieHUs] THPUCTOPAMU OJHOW M3 BEHTUJIbHBIX TPYIII, AJIs1 KOTOPOTO CTPOSTCS aua-
rpaMMbl MTHOBEHHBIX 3HAUEHUU TOKOB M HAMPsDKEHUN Ha 3JIEMEHTAX CXEMbI BBITPSIMUTEIIS.
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3aoaua 2
CHHTe3 110 33JaHHBIM TTapaMeTpaM CXeM PETYJISTOPOB U KOPPEKTUPYIOIIUX
3BEHBHECB HA OCHOBE OTIEPAIMOHHBIX YCHIIUTEICH

Jns ykazannoit B Tabn.1 mepenatounoit pyHkiun W(P) = Uz (P)/Uec(p), Tae U (P),
U, (p) - uzo6pakenus mo Jlammacy BXOJHOM W BBIXOJAHON KOOPAWHAT, MPUBECTH  YIPOIIECH-
HYIO IPUHIUIHAIBHYIO CXEMY 3BEHA, PEaU3yIOIIEero 3Ty (QYHKIIHIO, [ojiarasi, 4T0 OHO BBITIOJ-
HEHO Ha OCHOBE OJHOIO WJIM HECKOJIbKMX OIEpallMOHHBIX ycunuTened. Paccuntarh 3HaueHus
AKTHUBHBIX U PEAKTHBHBIX CONMPOTUBJICHUN BO BXOAHBIX LIETISAX M LEMAX OOpaTHOU CBsI3U omepa-
[UOHHBIX YCHJIMTENEH, IPU KOTOPHIX OyAyT MOJy4eHbl MapaMeTphl YKa3aHHOH B 3a/1aHUU Tepe-
JATOYHOM (DYHKITHH.

Buna nepenatounoit pyHKIMU 1 ee mapaMeTpsl BEIOUparoTcst U3 Taba. 1 B COOTBETCTBUU C
NPEINOCIeaHEN U MocieAHel M paMu HoMepa 3a4eTHON KHIKKH.

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 | BpeMeHH
KH KHIDKKH Ti, C T,, C
0 k(T p+1)+1/(Top+1 0 1,25 0,01 0,05
)
1 k+T1p 1 5,50 0,02 0,10
2 k+T1p+1/(T,p) 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)(T2pl)] 5) 9,60 0,40 0,20
6 k+1/(T1p+1) 6 13,00 0,10 0,15
7 K(T1p+1)/(Top+1) 7 6,60 0,70 0,33
8 /(T 1p)+k/(Top +1) 8 0,80 0,05 0,25
9 K/[T1p(Top+1)] 9 10,00 0,44 0,23

3.2 3agaHus I MPOMEKYTOYHOM aTTeCTAMHU
KoHTpoJibHbIE BOIPOCHI K IK3aMeHY

1 [ToHsiTHE 37IEMEHTA CUCTEMBI aBTOMATUKH U KJIaCCU(UKALINS SJIEMEHTOB.

2 MaremaTH4€ecKOe ONHUCaHUE JIEMEHTOB CUCTEM aBTOMATUKH, UX OCHOBHBIE KOOPANHATHI
Y OCHOBHBIE XapaKTEPUCTHKH.

3 I'enepaTop MOCTOSTHHOTO TOKA HE3aBHCUMOTO BO30YKIEHUS, €ro cXema, MPUHIUI JIeii-
CTBUSI, XapaKTEePHUCTUKA YIPaBICHUS, IEPEXOHAS] XapaKTEPUCTUKA, BHEIIIHUE XapaKTEPUCTUKHU U
nepeaaroyHast pyHKIus.

4 DJIeKTpOMAIIMHHBIA YCUIIUTEIIb MMOMEPEYHOT0 MOJIsl, €r0 CXeMa, MIPUHIIUN ACHCTBUS, Xa-
paKTepHUCTHKA YIIPABICHHUS, BHEIIHUE XapaKTEPUCTUKH U TIepeiaTouHast QyHKITHUSI.

5 MarauTtHble YCHJIUTEIH C BHIXOJOM Ha MOCTOSTHHOM TOKE, UX CXEMBI, TPUHIIMII Jeii-
CTBUSI, XapaKTEPHUCTUKA YIPABICHUS, BHEIIHNE XaPAKTEPUCTUKH U TIepeaTouHas (PyHKITHS.

6 YmpasiisieMble BHITPSIMUTENHN, UX JOCTOMHCTBA U HEJOCTATKH, IPUHIUI JIEHCTBUS,
(GyHKIMOHATIBHAS CXEMa M OCHOBHBIE €€ KOOPAMHATHI, PETYIMPOBOYHBIC XapAKTEPUCTUKU P-
MYJIBCHBIX BBIPSIMUTENEH.
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7 CunoBble CXEMbl HEPEBEPCUBHBIX YIPABIISIEMbIX BBIMPSIMUTENECH, pacueT mapaMeTpoB X
OCHOBHBIX CHJIOBBIX 3JIEMEHTOB, ITIOHSATHE O MPOLECCE KOMMYTAallU BEHTWIEH, CPABHUTEIbHBIN
AQHAJIN3 CXEM 10 OCHOBHBIM TEXHUYECKHUM I10Ka3aTEIsAM.

8 OCHOBHbIE MPUHLUIIBI YIIPABICHUS BEHTHIAMU BhIIpAMUTENCH, QyHKIMOHAIbHASA CXeMa
KaHaja CUCTEMBI UMITYJIbCHO-(a30BOT0 YIPaBIeHUS BEPTUKAIBHOTO THITA, CHHXPOHHU3AIIHS
OTIOPHBIX HANPSKEHUH CUCTEMBI YIIPABIICHUS C MUTAIOIIEH CEThIO, PACTIPEAEICHUE UMITYJIbCOB
YIPaBJICHUS IO TUPUCTOPAM.

9 TlocTpoeHME PEBEPCUBHBIX CXEM YITPABIISIEMBIX BBIMPSIMHUTENICH, CIIOCOOBI COBMECTHOTO
U pa3JebHOTO YIPaBIEHUS BEHTHWIbHBIMA KOMIUIEKTAMH BBIIPSIMUTENEH U UX JOCTOMHCTBA U
HEJIOCTATKHU.

10 ®@yHKIHOHATIBHBIE CXEMBI BBIPSIMUTENIEH C COBMECTHBIM U Pa3/ebHBIM YIIPaBICHUEM,
BXOJIHBIE U BBIXOJIHAsl KOOPIUHATHI PEBEPCUBHBIX BBIITPSIMUTEIIEH C COBMECTHBIM U Pa3/IeIbHBIM
yIpaBIECHUEM, Ha3HAUEHUE JIOTHUECKOTO MEPEKIIIOYAIOIIETO YCTPOICTBA.

I 1Cratndeckre XxapaKTEPUCTUKH YIPABISEMBIX BBITPAMUTEIEH MTPU KOCUHYCOUTAIBHON 1
n1000pa3zHoii (hopMe OMOPHBIX HAMPSIKEHUH CUCTEMBI UMITYJILCHO-(a30BOT0 YIIPABICHHS.

12 JluHaMuYeCcKHUe XapaKTEPUCTUKH YIPABISIEMBIX BBITTPSIMUTENICH, TIepe1aTOuHbIe (YHK-
[IUU YIPABJISIEMBIX BBITPSIMUTENCH.

13 HIupoTHO-UMITYJILCHBIE ITPE0Opa30BaTeIH, UX TOCTOUHCTBA U HEIOCTATKH, IPUHIIMIT
neiicTBus, QYHKIIMOHAIbHAS CXeMa U €€ OCHOBHBIE KOOPIUHATHI.

14 CuiioBbie CXeMbI TPAH3UCTOPHBIX IIMPOTHO-UMITYJIBLCHBIX MMPeoOpa3oBaTeied, CriocoObl
CUMMETPUYHON U HECUMMETPUUYHON KOMMYTAIIMU CUJIOBBIX KIIFOUEH PEBEPCUBHBIX LIUPOTHO-
UMITYJIBCHBIX TIpeoOpa3zoBaTesell, JOCTOMHCTBA U HEJOCTATKU 3THUX CIIOCOOOB.

15 BreurHre XxapakTepUCTUKH ITMPOTHO-UMITYJIBCHBIX MPeo0pazoBaTeei, XapaKTepH-
CTHKa yIIPaBJICHUS PEBEPCUBHOIO HIMPOTHO-UMITYJIBCHOTO MpeoOpa3oBaress, nepeaaTouHbIe
(GYHKLINY UPOTHO-UMITYJILCHBIX ITPeoOpa3oBaTeei.

16 Tpexda3zubrit mpeoOpazoBaTeIh YaCTOTHI C ABTOHOMHBIM HHBEPTOPOM, €TI0 IPUHITUTT
neiicTBUs, PYHKIIMOHAIbHAS CXeMa U €e OCHOBHBIE KOOPAWHATHI, JOCTOMHCTBA U HEIOCTATKU
npeoOpaszoBareneil YacTOThl Ha OCHOBE aBTOHOMHBIX MHBEPTOPOB HANPSKEHUS U HA OCHOBE aB-
TOHOMHBIX HUHBEPTOPOB TOKA.

17 CuiioBast TpaH3UCTOPHAs cXxema Tpex(a3zHOTo MpeoOdpa3oBaTeNIs YaCTOThI HA OCHOBE aB-
TOHOMHOTI'O UHBEPTOPA HANPSKEHUS.

18 "'apMOHUYECKHIT COCTAB BBIXOIHBIX KOOPAMHAT MPe0oOpa3oBaTENIC 4aCTOTHI HA OCHOBE
ABTOHOMHBIX UHBEPTOPOB, YIyUIIEHUE FTAPMOHHYECKOIO COCTaBa IIyTEM HIMPOTHO-UMITYIbCHON
MOJYJIALIMY BBIXOJHBIX KOOPJIUHAT, IepeiaTouHble QyHKINUN TpeoOpazoBaTenel 4acTOThI C
IIPOMEXKYTOUHBIM 3BEHOM ITOCTOSIHHOTO TOKA.

19 IIpeoOpazoBarenu 4aCTOTHI C HETIOCPEACTBEHHOM CBS3BIO C MUTAOIICH CEThIO, UX
NPUHIUI JSHCTBUS, TOCTOMHCTBA M HEAOCTATKU, (YHKIMOHATIbHASA CXEMa U €€ OCHOBHBIE KOOP-
JINHATBI.

20 CuiioBbIe CXeMBI HYJIEBBIX U MOCTOBBIX IpeoOpa3oBaTelieil YacTOTHI C HEMOCPEICTBEH-
HOM CBSI3BIO C MIUTAIOIIEN CEThIO, X JOCTOMHCTBA U HEIOCTATKH, YIPABICHUE BEHTUISIMU Ipe-
oOpa3oBaTesneil YaCTOTHI C HEMOCPEACTBEHHOM CBA3bIO, XapaKTEPUCTUKH YIIPABICHUS U JTUHAMU-
YEeCKUE XapaKTEePUCTUKH MTpeoOpa3oBaTeseil 4acTOThI C HEMOCPEACTBEHHOMN CBA3bIO.

21 DnekTpuuecKue IBUTATENN OCTOSHHOTO TOKa HE3aBUCUMOT'0 BO30YKACHHUS, UX TPUH-
LU JEUCTBUS U CXEMA, JOCTOMHCTBA U HEJOCTATKU, BXOIHBIE U BBIXOJAHBIE KOOPIUHATBHI.

22 CTpyKTYpHBIE CXEMBbI IBUTATEIIS TOCTOSIHHOTO TOKa HE3aBUCUMOTO BO30YKICHHUS, TIe-
penarouHas (pyHKUIHS JBUTATENS TOCTOSIHHOTO TOKa HE3aBUCUMOTO BO30OYKICHUS.

23 JIByx(da3Hble aCHHXPOHHBIC ABUTATEIH, UX MPUHIUI ICHCTBUS U CHIIOBAs cXeMa, J10-
CTOMHCTBA U HEJOCTATKH, MEXAaHUYECKUE U TUHAMUYECKUE XAPAKTEPUCTUKU ABUTATEIIS IIPU aM-
IUIUTYAHOM PEryJIUPOBAHUU CKOPOCTH.

24 TpexdazHple aCHHXPOHHBIC IBUTATEN, X MPUHIINAI JIEHCTBHS U CHIJIOBAs CXEMa, JI0-
CTOMHCTBA U HEJIOCTATKH, OCHOBHBIE CITIOCOOBI PETyITUPOBAHMS CKOPOCTH U COOTBETCTBYIOIINE
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UM MEXaHUYECKHUE XapaKTEPUCTUKU, TUHAMUYECKHE XapaKTePUCTUKH U JIMHEAPU30BAHHAS
CTPYKTypHasi CXeMa MpH YaCTOTHOM YIIPaBJIEHUU

25 OnepanvoHHBINA yCUITUTENb, (YHKITMOHATBHAS CXeMa YCHIIUTENS U €€ OCHOBHBIE KOOP-
JTUHATBI, CXEMbI BKJIIOUEHHS ONEPALMOHHBIX YCHJIUTENEH M0 MPSIMOMY U HHBEPCHOMY BXOZy U
pacdeTr K03 UIIMEHTOB YCUICHHUS B TUX CXEMaX.

26 OO0mIMe TPUHITUIIBI TOCTPOSHUS PETYJIITOPOB Ha OCHOBE ONEPAIMOHHBIX YCHUIIUTEIICH,
CXEMBI MPONOPLUUOHATBHOTO, UHTETPAIIbHOTO, MPONOPLIHUOHATBHO-UHTETPAIBHOTO, TPOIIOPIIUO-
HaJIbHO-TU( G EpPEHITHATBHOTO, TPOTOPIIMOHATHHO-UHTETPATbHO- AU (HEPEHITUATEHOTO PETYIIs-
TOPOB U pacyeT MapaMeTpoB UX CXEM

277 3alaTYMKN UHTEHCUBHOCTH, MX HA3HAYEHUE U IPUHLIMI ACHCTBHS, CXEMbI OJTHOKPATHO
MHTETPUPYIOLIUX 33JaTYMKOB UHTEHCUBHOCTH, PacueT NapaMeTpPOB UX OCHOBHBIX AJIEMEHTOB,
MEPEXO0/IHbIE XapaKTEPUCTUKU OJTHOKPATHO HHTETPUPYIOIINX 33JaTYNKOB HUHTEHCUBHOCTH.

28 ®a3oBble AETEKTOPbI, UX HA3HAYEHUE, BXOJIHBIE U BBIXOAHAS] KOOPAUHATHI, TPUHIUIT
NEeCTBUS, pacueTHasi CXeMa, aMIUIUTYIHbIN U (ha30BbIi pexuM paboThl (Pa3oBBIX 1ETEKTOPOB U
XapaKTEPUCTUKH YIIPABJICHUS B TUX PEKUMAX.

29 ludpoananoroseie mpeodOpa3oBaTENIN, UX HA3HAUYECHUE, TPUHITUT ACHCTBUS, CXEMa,
BXOJ/IHAsI ¥ BBIXOAHAsI KOOPJUHATHI, XapaKTEPUCTUKA YIIPABICHHUS.

30 Ananoro-nudposie mpeoOpa3oBaTeny, UX Ha3HAYCHUE, PUHIIAI 1eHCTBHS, PYHKITHO-
HaJbHasl CXEMa, BXOJIHAS U BBIXOJIHAs KOOPAUHATHI, XapaKTEPUCTHUKA YIPABIICHUS.

31 JlaTyuku yrja Ha OCHOBE CEJIbCUHOB, IPUHIIUIT JEHCTBUS CEbCHHA U €r0 BXOJIHAS U
BBIXO/IHBIE KOOPAUHATHI, aMIUTUTYIHBIN 1 (Pa30BBIi PeKUM pabOTHI CETLCUHA B XapaKTEPUCTUKU
yIpaBIEHUS B 3TUX PeKUMaX.

32 JlaT4mK yriia paccorjiacOBaHMsI Ha CEIbCHHAX, €r0 paboTa 1 XapaKTepUCTUKA yIpaBJie-
HUSL.

33 LudpoBoii naT4rK yriia Ha OCHOBE KOJIOBOTO JIMCKA, €r0 padoTa U XapaKTepUCTUKA
yIpaBIeHUSI.

34 TaxoreHepaTtop NOCTOSHHOT'O TOKA, €ro MPUHIUII JEHCTBUS U CXEMa, BXOJIHAS U BbI-
XOJIHAsi KOOPAMHATHI, XapaKTePUCTHKA YIIPaBICHUS, IepeaTouHas GyHKIIUS TaXOreHepaTopa ¢
BBIXOJAHBIM (DUITBTPOM.

35 ACUHXPOHHBIN TaXOT€HEPATOP, €ro MPUHIIUI JEHCTBUS U CXE€Ma, BXOIHAS U BBIXOIHBIC
KOOPJIMHATHI, XaPAKTEPUCTUKH YIIPABICHUSI.

36 [udposoit 7aTUNK CKOPOCTH, €TO CTPYKTYPHAsI CXeMa, BXOIHAS U BBIXOIHAS KOOP/IH-
HATBI, IPUHIIUIT ACHCTBHUS PEBEPCUBHOTO ITU(POBOTO AATYNKA CKOPOCTH HA OCHOBE (DOTOIJICK-
TPUYECKOT0 AaTYUKa UMITYJIbCOB, CIIOCOOBI (HOPMHUPOBAHUS BBIXOIHOTO LIU(PPOBOTO KOJA.

37 JlaTurKu TOKA U JATYUKH HANIPSKEHUS, MX BXOJTHBIC U BBIXO/IHBIC KOOPAUHATHI, (DYHK-
[IUOHAJIbHBIE CXEMbI M IIPUHIUI 1EHCTBUS, XapaKTEPUCTUKH YIIPABICHUS.

38. JIocTouHCTBA, HEJOCTATKH U 00JACTH TPUMEHEHHUS IEKTPOTUIPABINYCCKUX ITICMCH-
TOB CHCTEM aBTOMATHKHU.

39. JIocTOMHCTBA, HEOCTATKH U 00JaCTH TPUMEHEHHUS IEKTPOITHEBMATHUECKHUX dJIEMEH-
TOB CHCTEM aBTOMATHKH.

40. duznyeckre OCHOBBI paOOTHl THEBMATHUYECKUX CUCTEM.

41. ®uznvecKkrue OCHOBBI PAOOTHI THIPABINYECKUX CHCTEM.

42. YcnoBHbIe 0003HAYCHUS HA TPUHIMITHATBHBIX CXEMaX MTHEBMATUYECKUX CUCTEM.

43. YcnoBHble 0003HaYeHHS HA TPUHIMITUATIBHBIX CXeMaX FUAPABINYECKUX CHCTEM.

44. T'uapaBIuyecKue ABUTaTeNd, X paboTa, yCTPOMCTBO U pacyeT OCHOBHBIX XapaKTepH-
CTHK.

45. ITHeBMaTHUECKUE IBUTATENHN, UX pab0OTa, yCTPOHCTBO M pacyeT OCHOBHBIX XapaKTepH-
CTHK.

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



26

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

49. DnekTponTHEBMAaTHYECKHUE PACIIPEeTUTENH, UX paboTa, yCTPOMCTBO U CIIOCOOBI
YIIPaBICHUS UMH.

50. DnekTporuapaBIMYECcKHe paclpeaesuTeNd, UX paboTa, yCTPOMCTBO U cIOCOOBI yIpaB-
JICHUS UMH.

51. l'uapaBnauueckue U MHEBMATUYECKUE KIIalaHbl, UX BUJbI, YCTPOHCTBO U paboTa.

52. I'unpaBaudecKre U MHEBMATHYECKUE APOCCETH M PETYISATOPHI, UX YCTPOMCTBO, paboTa
Y pacdyeT OCHOBHBIX [1apaMETPOB.

TunosBble JK3aMeHAIIHOHHBIE 321291

3aoaual. Bo3nayx npu HopMallbHOM atMocdepHoM aasienuu P; = 1,013 6ap, 3aHumaro-
Ui nepBoHadaabHbIH 00beM Vi = 2000 1, cokMMaeTcst 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, CRKUMACTCS
P TIOCTOSIHCTBE JlaBiieHus (n300apudecku) g0 oobema Vo, = 1500 1. Kakoii momkHa OBITH
Temreparypa ty mocne cxarus, 4ToObl poIece CHKaTUs ObLT H300apUYECKUM.

3aoaua 3. Bo3ayx ¢GpUKCUpOBaHHOTO 00BbeMa M (PUKCHPOBAHHOW MAaCChI 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 nepBoHavanbHbIi 00beM Vi = 2000 1, cxumaetcst 6e3 TeriooOMeHa ¢ OKpyKaromiei cpe-
nou (aguabatruecku) 10 oobema Vo = 300 n1. J{nst Bo3ayxa mokaszarenb aguabdatsl K = 1,4,
Onpenenuts JaBiIeHHE BO3IyXa Pz MOCIE CHKATHUS.

3aoaua 5. B npouecce NoaroTOBKH 3pa6oqero BO3/yXa JJIsl THEBMATHYECKON CUCTEMBI
atMocdepHbIii Bo3ayx B oobeme V1 =20 M~ u naBnenuu P = 1,013 6ap npu Temneparype 20 °c
¥ OTHOCHUTENHHOU BIaXHOCTH 70 % cxxumaercs 10 u30bITOYHOTO naBieHus P = 8 6ap. Temme-
patypa npu CxaTUH MOJJEePKUBAETCA Ha ypoBHE 30 ocC. Onpenenuth Maccy BOASHOTO KOHJICH-
caTa BBIJCIIMBIIETOCS U3 BO3yXa IPHU €TI0 CIKATUH.

3aoaua 6. Bo3ayx moctyraer B MHEBMAaTHYECKYIO CHCTEMY Yepe3 BO3AyXOMPOBOJI C K-
BHBAJICHTHBIM CEYeHHEM S = 40 MM’ CKopoCTh 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 BO3yXOIpPOBOJ C K-
BHBAJICHTHBIM CeueHneM S = 40 M. CKOpOCTh BO3IYIIIHOTO IMTOTOKA OOJIBIIIE CKOPOCTH 3BYKA.
JlaBieHre BO31yXa Ha BXOJI€ BO3yXOMpoBoia P1 = 8 6ap. Onpenenuth 00bEMHBIN pacxo BO3-
nyxa Q MpoTeKaromiero yepes Bo3AyXOmpoBOI.

3aoaua 8. Tlpu paboTe THIPABIMYECKON CUCTEMBI KUAKOCTh Maccoir M = 1000 kr mox-
HUMaeTcs Ha BicoTy h = 50 M. OnipeienTh MOTEHIMAIBHYIO 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. Onpee-
JTUTHh KHHETHYECKYIO dHeprut0 W IBIKYIIEHCs KUIAKOCTH.

3aoaua 10. Ilpn npotexkannu oobema sxuakocta U = 1 M 4yepe3 AJIEeMEHT THJIpaBInyde-
CKOU CHCTEMBI JIaBJICHHE Ha BBIXOE PJIEMEHTA 5yMeHI>H_II/I.HOCb, 10 CPAaBHEHUIO C JIaBIICHUEM HA
ero Bxojae Ha Ap =1 G6ap = 1:10° H/ m* = 1-10° Ia. OnpenenuTh 4yacTh 00OIIEH YHEPTUH TTOTOKA
KUJIKOCTH TPEOOPA30BAHHYIO BCICICTBUE HATMYHS TPEHUS B TEILIOBYIO SHEPTHIO.

3aoaua 11. Ilpu cxatnu HEUIEATLHOMN KUIKOCTH 110 TaBJIeHHs P = 1 Oap ee o0beM
ymenbinics Ha AU = 0,015 M. Omnpenenuts 3Hepruto W 3anaceHHyI0 KUIKOCTBIO IIPHU CKATHH.

3aoaua 12. KuakocTs MogaeTCs B THAPABINYECKYIO CUCTEMY TI0 TPYOOIIPOBOTY THAMET-
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pom d =10 mm u ymnHo# | = 10 M co ckopocteio V =1 M / ¢. BsizkocTs sxxuakoctu v = 93 Mm%/ ¢
=0,000093 M*/ ¢, IIOTHOCTB KHIAKOCTH Mpy TeMIepaType 20°C p=2845kr/ M. Onpenenuthb
MOTEPIO JAaBJICHUS B TpyOOIpoBoae A P.

3aoaua 13. 'mppaBaudeckas ycTaHOBKA pabOTaeT MpH JaBICHUH KUIKOCTH Ha BBIXOJIC
noBoAsIIero Tpyoornposoaa p = 100 6a§) =100-10° ITa = 100-10° H / M u pacxoze depes Tpy-
6ompoBoa Q =50 i1/ Munr = 0,000833 M~ / ¢. OnpeaenuTh TUAPABINIECKYIO MOIITHOCTD TTOABO-
JUMYIO K TUJPAaBINYECKON YCTAHOBKE.

3aoaua 15. HenneanbHas )KUAKOCTh, HAXOAIIASACS 10T aTMOC(HEPHBIM TaBJICHHEM, 3a-
auMaia oobeM Ug = 0,04 v°. TTocie cikaTust ee 10 H36BITOYHOTr0 AaBieHust B Ap = 100 Oap =
100-10° H-m ee 06beM ymenbiuics Ha AU =0,003 M. Onpenenutb 00bEMHBIA MOYJb YIIPYTO-
CTH JKUJKOCTH.

3aoaua 16. KuakocTs ¢ TIIOTHOCTBIO p = 835 KT M MPOTEKAET Yepe3 APOoCcceib C mome-
peuHBIM ceueHue Mecta apoccenupoBanus Ag = 0,000025 M2 u KOHCTPYKTHUBHBIM KO3 PUIHCH-
TOoM pacxona npoccens o = 0,6. [Torepst naBnenust B npoccene Ap = 1,5 6ap = 1,5- 10°H / M2
OmnpenenuTb pacxo] )KUAKOCTH Yepe3 APOCCEb.

3aoaua 17. 'mppomoTtop paboTtaet npu AaBiaeHUU xuakoct p = 60-10 * Ia. I'eomerpu-
Yyeckuii pabounii o6beM MoTOpa g = 0,0001n°. OnpenenuTts BpallaroUi MOMEHT Ha Bally TH]I-
pomoTopa.

3adaua 18. TumpoMoTop paboTaeT mpu 06beMHOM pacxoxe xuaxoctd Q = 0,002 v/ c.
['eomeTpuyeckuii pabounii 06beM MoTOpa ( = 0,0001n°. OnpenenuTs 4acTOTY BpAILICHUS BaJla
THJIPOMOTOPA.

3aoaua 19. O6GBEMHBIN pacxo]1 KUIKOCTH, BTEKAIOIIeH B ruapommnaap, Q = 0,002 M/
¢, abdexrnroOE ceuenue mopurrs A = 0,0025 M. OnpenennTh CKOPOCTb ABHIKEHHS TOPIIHS
TUAPOLMITUH/IPA.

3aoaua 20. Heobxonumoe JCUIIHE Ha IITOKE IMIPOLMIMHAPA F =5000 H, naBnenue
)kuakocty B unmuHape P = 60-10 °, rugpomexannueckuit KI1/ munmuaapa ., = 0,9. Onpene-
JTUTH TPEOYEMBIN JUaMeTp TOPIIHS HUITHH]IPA.

3aoaua 21. [THeBMOIIMIMHIP pabOTaeT ¢ U30BITOYHBIM JABICHUEM Py = 6 6ap, aT™MO-
cepHOE JaBIeHHE Pary = | Gap, mromas mopmas A = 0,0025M%, xoz1 moprHs $ = 0,5 M, 4HCIT0
XOZIOB B MHHYTY N =6 MHH . OIIpeIeuTh PacX0J] MOTPEOISEMOro THEBMOLMINHAPOM BO3IY-
xa.

3aoaua 22. JleicTByroliee HanpspKeHUE 0HO(GA3HON MUTAIOIIEH CeTH TTEPEMEHHOTO TOKa
c yactoroii 50 'y paBHo 220 B. Harpy3ka nutaeMoro ot 3Toi CETH yNpaBiIsieMOr0 BBIIPSIMHUTE-
a5t uaayktuBHas. UanykTuBHOCTH (a3l Bempsmutenst 0,001 ['a. Paccuurtate perynmpoBodHyO
Y BHEIIHIOIO XapaKTEePUCTUKY ISl 0THO(PA3HOTO OJHOMOIYIEPUOTHOTO BBIPSIMUTEISL.

3aoaua 23. JleicTByroriee HanpsbKeHUE 0HO(Ga3HON MUTAIOIIEH CeTH TTEPEMEHHOTO TOKa
c yactoroii 50 'y paBHo 110 B. Harpy3ka nuraemMoro ot 3Toii CETH yNnpaBisieMOro BBIIPSIMHUTE-
a5t uaaykTuBHAs. UHnykTHBHOCTH (a3l Bempsmutens 0,002 ['a. Paccuurtath perynmpoBoYHYO
Y BHEIIHIOIO XapaKTEePUCTUKY IS OTHO(PA3HOTO JABYXIIOTYIIEPHOTHOTO HYJIEBOTO BHIMPSIMUTEISL.

3aoaua 24. JleiicTByroriee HanpspKeHUE 0HO(Ga3HON MUTAIOIIEH CeTH TTePEMEHHOTO TOKa
c yactotoii 50 'y paBHo 110 B. Harpy3ka nuraemMoro ot 3Toi CETH ynpaBisieMOro BBIIPSIMHUTE-
75t uaaykTuBHAsS. UHAyKTHBHOCTH (a3l Bempsmutens 0,002 ['n. Paccuurtats perynmpoBoYHYO
Y BHEIIHIOIO XapaKTEePUCTUKY IS 0THO(PA3HOTO JABYXIIOTYIIEPHOTHOTO MOCTOBOTO BHIIPSIMHUTE-
TSl

3aoaua 24. JleficTByoliee JMHEHHOE HaNpsKeHUE Tpex(hazHOM MUTaroIei ceTH nepe-
MeHHOTro Toka ¢ yactotroi 50 I'u paBHo 380 B. Harpy3ka nuraemMoro oT 3Toi CETH ynpaBisieMO-
r'O BBIIPSMUTENS HHAYKTUBHAS. MHAyKTHBHOCTH (a3sl Beipsimurens 0,0015 I'n. Paccunrath
PEryIUPOBOYHYIO U BHEITHIOIO XapaKTEPUCTUKY JUIsl TpeX(Pa3zHOro HYJIEBOTO BHIMPSIMUTEISL.

3aoaua 25. JleficTBytoliee JMHEHHOE HaNpshKeHUE Tpex(ha3HOM MUTaroIei ceTH nepe-
MeHHOro Toka ¢ yactotoi 50 ' paBHo 380 B. Harpy3ka nuraemMoro oT 3Toil CETH ynpaBisieMO-
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r'O BBIIPSAMUTENS HHAYKTUBHAsS. MHAyKTUBHOCTH (a3sl Beipsimurens 0,0025 I'n. Paccunrath
PETryIMPOBOYHYIO U BHELTHIOIO XapaKTEPUCTUKY JUIsl TpeX(PazHOr0 MOCTOBOIO BHIMPSIMUTENSL.

3aoaua 26. JleficTByoliee JMHEHHOE HaNpsKeHUE Tpex(ha3HOM MUTaroIei ceTH nepe-
MeHHOTro Toka ¢ yactotoi 50 ' paBHo 380 B. Harpy3ka nutaemMoro oT 3Toi CETH ynpaBisieMO-
T'O BBIIPSIMUTENS HHAYKTUBHAs. MHAYKTUBHOCTH (a3sl Beipsimutens 0,002 I'n. Paccuutats pe-
TYJIUPOBOYHYIO M BHEIIHIOIO XapaKTEPUCTUKY NSl Uecmupasno2o Hyne8020 8blNpAMUmerns.

3aoaua 27. lapameTpbl HEKOMIIEHCHPOBAHHOTO JIEKTPOABUIaTeNs CIEAYIOINE: HOMU-
HaJbHas MOIIHOCTh Py = 1kBT, HOMUHaIBHAs CKOPOCTH BpaIeHus sikopst Ny = 2850 06/MuH,;
HoMmuHanbHbI KITJl snextponBurarenst ny, = 0,835; HOMHHaNbHOE HAaNPsHKEHUE OOMOTKU
B30y x)aeHus Uy, = 110 B; HOMuHanpHBIN TOK 00MOTKH BO30OYKaeHUS |, = 0,43 A; MOMEHT
unepuuu sikopsa J = 0,019 KF*MZ; HOMHWHAJIbHBII MAarHUTHBINA TTOTOK BO30YK/ICHUS HA OJIUH TI0-
moc @ = 0,0336 BO; uncno map mosrocoB p = 2, MHAYKTUBHOCTH OOMOTKH BO30YyKaeHus Ly =
0,156 I'n; HomuHanpHOE HampsbkeHue sikopst U, = 220 B. CocTaBUTh CTPYKTYPHYIO CXEMY JIEK-
TPUUECKOT0 ABUTATENsI IOCTOSHHOTO TOKA HE3aBUCUMOTI'0 BO30YXICHHUS U ONPEeIUTh NapaMeT-
pBI €€ TMHAMUYECKUX 3BEHBEB.

3aoaua 28. IlapameTpbl HEKOMIIEHCHPOBAHHOTO JIEKTPOIABUIATENs CIEAYIOINE: HOMU-
HaJlbHas MOIIHOCTh Py, = 3 kBT, HOMHHaIBbHAS CKOPOCTH BpalleHus skopst Ny = 2810 06/MuH;
HomuHaiabHbIN KI1/[ snexrpoasurarens my = 0,845; HOMHHATIBHOE HANIPSHKEHUE OOMOTKH
B30y x)aeHus Uy, = 220 B; HOMUHANBHBINA TOK 00MOTKH BO30OYKaeHUS |, = 0,23 A; MOMEHT
uHepuuu sikops J = 0,029 Kr*M%; HOMHHAJBHBIA MATHHTHBIA ITOTOK BO30Y)KJICHHSI HA OJMH T0-
moc @ = 0,0336 BO; uncno map mosrocoB p = 2, MHAYKTUBHOCTH OOMOTKH BO30YyKaeHus Ly =
0,256 I'n; HomuHanbHOE HanpspkeHue skops Uy =220 B. CocTaBUTh CTPYKTYPHYIO CXEMY dJICK-
TPUYECKOTO ABUTATENS IOCTOSTHHOTO TOKA HE3aBUCUMOTO BO30YXK/IEHUS U ONPEIEIUTh TapaMeT-
pBI €€ TMHAMUYECKUX 3BEHBEB.

3aoaua 29. OnepantmOHHBIA YCHJIMTENb BKIIOUEH TI0 CXEME C MHBEPTUPYIOIINM BXOJIOM.
Bo BxoaHoit enu BKIt0UeHO corpoTuBieHue 1 KOM, B BBIXOJHOM 1ENH MOCIEA0BATEIbHO
BKJII04YeHbI conpotuBieHue 10 kOm u konaercarop 1 Mx®. OnpeaenuTs nepeaaTounyo GpyHk-
LU0 ATOTO YCUJIUTEIISA U PAaCCUUTATD €€ MapaMeTphl.

3aoaua 30. OnepaMOHHbBII YCUIUTEIh BKJIIOUEH 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 (yHKIHUIO 3TO-
rO YCUJIUTEIIS U PACCUUTATh €€ TapaMeTphl.

3aoaua 31. OnepalMOHHbBII YCUIUTEIh BKIIOUEH 110 CXEME C HHBEPTHPYIOIUM BXOJIOM.
Bo BX0JIHOM 1IN BKJIIOYEHO CONMPOTUBIIEHHE S KOM, B BRIXOJIHOM L€ MapajieIbHO BKIIIOYE-
HbI conpotuBieHre 10 kOm u konaercatop 1 Mk®. OnpenenuTh NepPexoqHYI0 XapaKTePUCTUKY
3TOr0 YCUJIUTEINS U PACCUUTATh €€ TapaMeTPhl.

3aoaua 32. OnepalMOHHbBIN YCUIIUTEIh BKIIOUEH 110 CXEME C HHBEPTHPYIOIUM BXOJIOM.
Bo BX0OJIHOM 1IeNHU BKJIOYEHO COMPOTUBIEHHE 5 KOM, B BBIXOJIHOM LIEMH MOCJIEI0BATEIHHO
BKJIIOYeHBI conpotuBiienne 10 kOM u konaencatop 5 Mk®. OnpenenuTs NepexoIHyI0 XapaKTe-
PUCTHKY 3TOT0 YCHJIMTENS U PACCUUTATh €€ IMapaMeETPhI.
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