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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-1 Ilpume-
HATb METOJIUKH U MPOLETypbl CHCTEMBI MEHEKMEHTA Ka4eCTBa, IPaBUIa aBTOMAaTU3HPOBAHHON
CHCTEMBI YIpABJICHUSI OpraHu3aluei, TpeOOBaHUS YaCTHOIO TEXHUYECKOTO 33/JaHusl Ha MPOBE-
JieHre oOclieIoBaHusl 000pyIOBaHM, A1 KOTOPOTO pa3pabaThIBaeTCsl MPOEKT CHCTEMBI JJIEK-
TPOIPUBO/A, AJISI ONPEACIICHUS TMOJTHOTHI AAHHBIX, HEOOXOAUMBIX Ul MIPOBEAEHUS 00CienoBa-
HUSL.

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-
nensl  /  TeMbl | Hble XapakTepucTuku: [lonstue n kmaccudukanys 3JJEMEHTOB CUCTEM aB-
JOUCIHUITIINHBI TOMATHUKH, MAaTCMAaTUYCCKOC OIIMCAaHUEC JJICMCHTOB CUCTEM aBTOMATHUKU.
Paznen 2 CuiloBble djIeKTPUYECKHE 3JIEMEHThI CHCTEM ABTOMATHKM:
DNEeKTpUYECKHUE JBUTATEIHN IOCTOSIHHOTO TOKA, UX YCTPOMCTBO U epena-
TOYHBIC QYHKIIMHU. DICKTPUICCKUE JBUTATEIIN IIEPEMEHHOTO TOKa, UX
YCTPOMCTBO M IMHEAPU30BAHHBIC NIepeAaToOuHble GyHKIUU. [ eHepaTopsl mno-
CTOSTHHOTO M TIEPEMEHHOTO TOKa, UX YCTPONCTBO M MEPEIaTOYHbIC () YHKITHH.
Pa3nen 3 CuiioBble NHeBMAaTHYECKHE U THAPABIHYECKHE 3JIEMEHThI CH-
cTeM aBTOMaTHKH: OU3NYECKre OCHOBBI PaOOTHI THIPABIUYCCKUX CUCTEM.
FH;[paBanecxne JABUTATCIIN U mz[paBanecxne L[I/IJII/IHI[pI:I, nux yCTpOfICTBO
U paboTa. Ou3nUecKue OCHOBBI pabOThI MHEBMATHYECKUX cucTeM. [IHeBma-
TUYECKHE JIBUTATEIN U TUIPABINICCKUE ITUIMHAPHI, HX YCTPOHUCTBO U pado-
ta. Pa3nen 4 Ynpasisioniue 3JieMeHTbI CHCTEM AaBTOMATHKHU: 33/1at011e
AJICKTPUUYECKUE FJIEMEHTHI aBTOMATHUECKUX CHUCTEM, UX PaboTa U CXEMBI.
DNEKTPUUECKUE PETYIATOPDI, KOPPEKTUPYIOIINE 3BEHbS M JaTYUKH aBTOMa-
TUYECKHUX CUCTEM. DJIEKTPOITHEBMATHUECKHUE PACTIPEICITUTENN, UX YCTPO-
CTBO U pa60Ta. PGI‘y.H}ITOpBI, KJIaITaHbI 1 I[pOCCGJII/I ITHEBMATHUYCCKUX CUCTEM.
DIEeKTPOTUAPABINYECKHUE PACIIPEICITUTEIH, HX YCTPOHUCTBO U paboTa. Pery-
.H}ITOpBI, KJIaITaHbI 1 ,Z[pOCCGJII/I I‘I/I,Z[paBJII/I‘IeCKI/IX CUCTEM.

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH sl M0 AUCHUILINHE (MOYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHM IOCTUKEHHUS KOMIIeTEeHIIUI
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[Tponiecc u3yueHuss AUCHUTIINHBI «DJIEMEHTBI CUCTEM aBTOMATHKW» HAIpaBJIeH Ha (op-
MHUpOBaHUE CIeAymux KomrmetreHuil B coorBeTcTBUU ¢ ®PI'OC BO u ocHoBHO# 00pa3zoBa-
TEJIbHOM mporpammoit (tabmuma 1):

Tabnuna 1 — KoMnereHIIMN 1 MHIMKATOPHI UX TOCTHXKEHUS

Kox 1 HanMeHoBaHue KOM-
MIETEHIINH

Nuaukatopel JOCTUXEHUS

[Tnanupyemblie pe3yabTaThbl 00y-
YEHUS 110 NJUCLUIUIMHE

[TpodeccronanbHbIe

IMK-1 Crioco6eH mpoBoIUTH
obcnenoBanue 000pyI0Ba-
HUSL 00BEKTOB MPOGECCHO-
HaJILHOU JIEITEIbHOCTHU

IIK-1.1 3Haer MmeToauKHA
OIIpEJICJIEHUS XapaKTepH-
CTUK 000pYIOBaHHUS IIPH
pa3IUYHBIX PEXKUMaxX pado-
THI

[IK-1.2 YmeeT onpenensTh
napameTpsl 000pyI0BaHUS
IIPU PA3JIUYHBIX peXKUMaX
paboThI cornacHo TpedoBa-
HUSIM TEXHUYECKOI'O 3a7a-

3HaTh METOMUKH BBIITOJIHEHUS
Pacu€ToB 110 ONPEAEICHUIO ITapa-
METPOB 3JIEMEHTOB CUCTEM aBTO-
MaTUKH

YMeTb BBINIOIHATE PACYETHI 110
OIIPEAEICHUIO TapaMETPOB JIe-
MEHTOB CHCTEM aBTOMATHUKU
Bnaners HaBbIKaMU IPUMEHEHHUS
METOAMK OIPEIEIICHUs ITapaMeT-
POB 2JIEMEHTOB CUCTEM aBTOMATH-

HUA

I1K-1.3 Brnageet HaBRIKaMU
COCTaBJICHUSI OTYETA I10 pe-
3yJabTaTaM BBIITOJHEHHOTO
oOcnenoBaHus 060pyI0oBa-
HUS

KU Ha pa3jIMyHbIX CTausAX o0cie-
JIOBaHUS U IPOEKTUPOBAHUS CH-
CTEM 3JIEKTPOIPUBOJA

3 MecTo qucCHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JucuuninmHa « eMEeHThl CUCTEM aBTOMATUKW» U3ydyaeTcs Ha 4 Kypce, 7 ceMecTpe.

JlucuumimHa BXOIUT B cocTaB Omoka 1 «/[uciuruimHel (MOAYNH)» U OTHOCUTCS K 0a3o-
BOM YacCTH.

Jl7is OCBOEHUS TUCITUTUIMHEI HE0OXOUMBI 3HAHUS, YMECHHSI, HABBIKU W / WJIM OTBIT TIPaK-
TUYECKOW JesATeNIbHOCTH, C(HOPMUPOBAHHBIE B MPOLECCe HU3YYEHHUS NUCUUIUIMH / TMPaKTUK:
«INEKTPUUYECKUE U AIEKTPOHHBIE AlapaThDy, « DIEKTPUUECKUE MAILTUHBI.

3HaHMsI, YMEHUS U HaBBIKU, chOpMHUpPOBAHHBIE NPU U3YUYEHUU AUCHUILTUHBI «JIEMEHTHI
CUCTEM aBTOMATHKW», OyIyT BOCTPeOOBaHBI MPH H3YyYEHUH TMOCICIYIOIIHNX AUCHUIIINH: «CH-
CTEMBbI O0BEKTHO-OPUEHTUPOBAHHOTO 3JieKTponpuBoaa», «b1.B./[B.02.01 DnekrponpuBoxn Tu-
noBbIX MexaHu3mMoB», «b1.B.J[B.02.02 DnexrponpuBox oOmiero HaszHaueHus», «IIpomsBoa-
CTBEHHAasl MpakTUKa (TeXHoJoruyeckas npaktuka)», «l[IlpousBoacTBeHHas mnpakTuka (Mpesau-
IUIOMHAs IPAKTHKA)».

JucuumnuHa «JIeMeHThl CUCTEM aBTOMATHKI» YaCTHYHO peaju3yercs B (opme mpak-
TUYECKOM MOATrOTOBKH. [IpakTHyeckasi MOATOTOBKA OpPraHU3YeTCs IyTeM MPOBEICHHUS / BBIMOJ-
HEHUS JIEKIHH, TPaKTUUYECKUX 3aHATUHN U TaOOpaTOpHBIX padoT.

JucuummmHa «OIEMEHThl CHUCTEM aBTOMATHKW» B PaMKaX BOCHUTATENbHON pabOTHI
HampaBiieHa Ha GOpPMHUPOBAHUE y OOYUaAIOLIUXCSI aKTUBHOM I'pa)1aHCKON MO3UIIMH, YBAKEHUS K
mpaBaM B CBOOOJIaM YelIOBEKa, 3HAHUSI MPABOBBIX OCHOB U 3aKOHOB, BOCITUTAHHE YyBCTBA OTBET-
CTBEHHOCTH WJIM YMEHHUS apryMEHTHPOBATh, CAMOCTOSITEILHO MBICIUTh, Pa3BUBAET TBOPYECTBO,
npodeccCHoHANbHBIE YMEHUS WM TBOPYECKH PA3BUTON JIMYHOCTH, CHCTEMbI OCO3HAHHBIX 3Ha-
HUH, OTBETCTBEHHOCTH 32 BBINOJIHEHHE YUeOHO-TTPOM3BOCTBEHHBIX 3aJaHUI U T.JI.
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4 O0beM AUCHMILVINHBI (MOAYJIs1) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBa
aKa/leMH4eCKHUX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4Yaroluxcs ¢ npenojaBa-
Tes1eM (110 BHAaM y4eOHBIX 3aHATHIT) M HA CAMOCTOSATEJIbHYI0O Pa0oTy 00y4YarommXxcst

OO6mmast TpyI0eMKOCTh (00beM) TUCHIUTIIINHBI cocTaBmsieT 4 3.¢., 144 akaj. gac.
Pacnipenenenune o0beMa TUCIIUTIIIMHBI (MOYJIS) TIO BUJAaM Y4E€OHBIX 3aHATHM MPEJCTaB-

JIEHO B Tadimue 2.

Tabmmma 2 — O0beM TUCHUTIITUHBI (MOYJIs1) TIO BUAAM YYEOHBIX 3aHITHI

O0BEM AUCHUIUINHEL

Bcero akanemu-
YECKUX YacOB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 144
KoHTakTHas ayniuTopHasi padoTa odyyawmmxcs ¢ npenoaasareiem (mo | 10
BH/IaM Y4eOHBIX 3aHSATHI), BCEro

B Tom umncie:

3aHSATHUSA JEeKIMOHHOI0 TUNA (JISKIIMU U WHBIC YUCOHBIC 3aHATHI, Ipeay- | 6
CMaTPUBAOIINE TPEUMYIIECTBCHHYIO Tiepeaady yueOHoW nHpOopMaIuu Te-
JarOTUYECKUMH pPaOOTHUKAaMHU), B TOM YHCJIe B (OpME MPAKTUIECKOUN TO0]I-
TOTOBKH: 3
3aHATHA CEMHHAPCKOIr0 THUMA (CEMUHApPbI, MPAKTUYECKHUE 3aHATHUS, Tpak- | 4
TUKYMBI, TabopaTopHble paboThl, KOJUIOKBUYMbI U HWHbIE aHAJIOTUYHBIC 3a-
HSTHS), B TOM YUCIe B (POpME MPAKTUIECKON MOATOTOBKHU: 3
CamocTosiTeJibHasi padoTa 00y4yaluUXxcsi ¥ KOHTAKTHasi padora, Bkio- | 126
Yaromiasi TPYMIOBbIE KOHCYJIbTAIllUU, WHIAUBUAYAIbHYIO paboTy o0ydaro-
HIMXCS C TMpernojaBaTesssMU (B TOM 4YMCIE WHIUBUIyajbHblEe KOHCYJbTa-
IIUH); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEeIbHON
cpene By3a

[IpomexxyTodHast arTecTarusi 00yJaronuxcs — JK3aMeH 8

5 Coaep:xkaHue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHEM OTBEeJCeHHOI0 HA HUX KOJIMYeCTBAa aKaJeMHUYeCKHX YaCOB M BH/0B Y4eOHOM

padoTsbI

Ta6mmia 3 — CTpykTypa U cofiep>kKaHue TUCIUIUIMHBI (MOJTYJIS)

Bunsl yaeOHOM paboThI, BKIIIOYAsk CAMOCTO-
ATEIbHYIO Pa00Ty 00YyJaroNIuXCs U TPYI0-
€MKOCTH (B gacax)

KonraktHas pabota npemnoaasa- CPC
HaunmeHnoBaHue pa3zienoB, TeM U COJIEpKaHUE Ma- TeNs ¢ 00Y4aroIUMHUCS
Tepuana Jlexkiuu | Cemunap- | Jlabopa-
CKHue TOpHbIE
(mpakTu- | 3aHATHA
yecKue
3aHSTHUS)




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

HaumeHnoBaHwue pa3jielioB, TEM U COJICp)KaHUE Ma-

KonraktHas pabota npemnoaasa-
TeJsl ¢ 00yJarOIUMUCS

Tepuana

Jlexun

Cemunap-
CKHue
(mpaktu-
yecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Paznean 1 Knaccudukanus 3J1eMeHTOB CHCTEM aBTOMATHKHU M X OCHOBHbIE XapaKTepu-

CTHKHU

Temal.l TlonsTue u kinaccuukanus IEMEHTOB
CHCTEM aBTOMATHKH, MaTEMaTHYECKOE OITMCaHUE
DJIEMEHTOB CUCTEM aBTOMATUKHU

Tonamue u maccuqbukauuﬂ oJleMeHmoes cucmem
asmomamuKku, mamemamuyecKkoe onucaHue asjie-
MEHMOE cCucmem aemomamuxku

Cmamuueckue u ounamuieckue xapakmepucmu-
KU DJIEMEHMO8 U MEMOOUKU UX pacuema

10

Pazgen 2 CuitoBble djIeKTPUYECKHE 3JIEMEHThI CHCTEM AaBTOMATHKH

Tema 2.1 DneKTpUYECKHUE ABUTATEIN TOCTOSHHO-
r'0 TOKa, UX YCTPOMCTBO U NEpeaaToOuHbIe PyHK-
895051

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

l*

Cmamuueckue u OuHamMuuecKue XapaKkmepucmu-
KU 2IeKMPUYECKUX Osucamenetl NOCMosHHO20
MoKa U Memoouxku ux paciema*

1*

Tema 2.2 DneKTpUYECKHUE ABUTATEIN TEPEMEHHO-
'O TOKa, uX yCTpOﬁCTBO " JIMHCAPU30BAHHBIC I1C-
penaTouHbie G YHKIIUHA

Dnexmpuueckue dgueamenu nepemMenHo20 moxd,
UX YCmMpOUCME0 U TUHeAPU308AHHbLE NEPEOAMOH-
Hble QyHKYUU. *

l*

Cmamuueckue u Ounamuyeckue xapakmepucmu-
KU 9J1IEKmMpu4ecKux osuecamernei nepemenrnoco mo-
Ka U MEMmoOuKu ux pacuema

Tema 2.3 ['eHepaTopbl IOCTOSTHHOTO U IEPEMEH-
HOT'O TOKa, UX YCTPOMCTBO U NEpeaToOuHble

byHKIMN.

I'enepamopvl nocmoAHHO20 U nepemMenHo20 moxa,
UxX ycmpoticmeo u nepedamounsie hyHKyuu.




Bupl yueGHO# paboThI, BKIIFOYAsk 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)
Tema 2.4 Cratnueckue npeodpa3oBaTeNn mapa-
METPOB NMEKTPHUUECKOM SIHEPTUHU, UX CXEMBI, pa-
0ota, mepeaaTouHble PyHKIUN
Cmamuueckue npeobpaszosamenu napamempos
NEKMPUYECKOU IHEP2UU, UX CXeMbl, paboma, ne- 1*
pedamounvie hynkyuu*
Pacuem napamempos u xapaxmepucmuk pegep- 20

CUBHbLX ynpaeiiemblx 6blnpmumeﬂeﬁ

Pasnen 3 CuaoBble MHEBMAaTHUYECKHE H THAPABINYECCKHUE IJICMECHTBI CUCTEM aBTOMATHKHU

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

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

H3yyenue pabomsl u xapakmepucmux 2uopasiu-
YecKuUx YuruHopos

Tema 3.2 ®uznueckrie OCHOBBI pabOTHI THEBMa-
THYecKuX cucreM. IIHeBMaTHUecKHe ABUTAaTCIIN N
TUAPABINYECKHE HUIUHPBI, UX YCTPOUCTBO U
pabora

QDu3suueckue 0CHO8bI pabomvl NHEBMAMUUECKUX
cucmem. [Inesmamuyeckue ogucamenu u 2uopas-
JuYecKue YUIUHOpsl, UX yCmpoucmeo u paboma

H3yyenue pabomsi u xapaxmepucmux nHeema-
MUYecKuUx YuruHopos

Pasznea 4 Ynpasasiomme 3jieMeHTbl CHCTEM ABTOMATHKH

Tema 4.1 3anaroniue 31€KTpUIECKUE IJIEMEHTHI
ABTOMATHYECKHUX CHCTEM, X paboTa U CXEMBI

361()61101//[1/16 JJIeKmpuvecKue j1emeHmovl aemoma-
mu4yecKkux cucmem, ux paéoma u cxemsl

10

H3yuenue cxem u xapaxmepucmux uHmezpupyro-
we2o 3a0am4uKa UHMeCUsHOCmu

2*

Tema 4.2 DnexTpuueckue peryasiTopbl, KOppeK-
TUPYIOIUE 3BE€Hbs U JATYMKU aBTOMATUYECKUX




Bupl yueGHO# paboThI, BKIIFOYAsk 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)
CHCTEM
Onexmpuyeckue pe2yisimopbl, KoppeKmupyroujue 1
36€HbsL U OAMYUUKU ABMOMAMUYECKUX CUCTEM
H3yuenue cmpykmypHbix cxem u nepexooHbvlx Xa-
PAKmMepucmuK npOMbIULEHHBIX A8MOMAMUYECKUX 10
pezynsamopos
Cunmes no 3a0anHbIM NAPAMempam cxem pezy-
JISIMOPO8 U KOPPEKMUPYIOWUX 36EHbEG HA OCHOBE 10

onepayuoOHHblx ycuﬂumeﬂeﬁ

Tema 4.3 D1eKTpOMMHEBMAaTUYECKUE PaCIPEACITH-
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€KNMPOon-
HeemamudecKux u nHeemamu4eCcKux 31emMenmoe 10
HA NPUHUUNUATIbHBIX CXeMAX

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

Dnexmpozuopasnuueckue pacnpeoeiument, ux
yempoticmeo u paboma. Pezynamopul, knananol u 10
opoccenu 2uOpaBIULecKUx cucmem

Yenosnwvie obosnauenus PAa3TUYHbLX 3Jzel<mp02uc)-

PABIUYECKUX U 2UOPABTUUECKUX INEMEHMO8 HA 10
NPUHYUNUATBHBIX CXeMaX
nToro 6 2 2 126

o AMCIHMIIJINHE

*peanusyeTcs B paKTUYECKOr popme

6 BHeayauTopHasi caMOCTOSITeIbHAS Pa00Ta 00yYAOIIUXCS MO U CHUIIINHE (MOTY-
JI10)

ITpy mIaHUpOBaHUM CaMOCTOATENBHOW PabOThI CTYJEHTY PEKOMEHYETCsl pyKOBOJICTBO-
BaThCSI CIIEAYIOIIUM pacIpe/Ie]ICHUEM YacOB Ha CaMOCTOSITEIbHYIO paboTy (Tabnuua 4):

Tabmuia 4 — PexomengyemMoe pacnpeneeHne 4acoB Ha CaMOCTOSATEIbHYIO padboTy

KoMnoHEeHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB

N3ydeHne TeopeTHIECKUX pa3AeioB TUCITUTIIINHBI 60

[ToaroroBka K 3aHATHSAM CEMUHAPCKOTO THTIA 40
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[ToaroroBka u opopmieHne pacaeTHO-rpaduIecKoi padoThI 26

126

7 OueHo4HbIe CPeACTBA /sl NPOBeIeHUs TEKYIero KOHTPOJISI U MPOMEKYTOYHOM
aTrecTauMu 00y4aromMXcs M0 JMCUUILIHHE (MOTYJII0)

(DOHI[ OLCHOYHLIX CPCACTB IJIA MPOBCACHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTHU U IIPO-
MEKYTOYHOM aTTecTaluu npeacTtasiieH B [Ipunoxenun 1.

[TonHBI KOMIUIEKT KOHTPOJBHBIX 33/IaHUN WM MHBIX MaTepUaoB, HEOOXOIMMBIX IS
OIICHUBAHMSI PE3YIHTATOB O0yUYEHHUS 10 TUCIMIUIMHE (MOIYIIO), MPAKTHKE XPAaHUTCS Ha Kade-
pe-pa3paboTyrke B OyMaKHOM M 3JIEKTPOHHOM BHUJIE.

8 YueOHo-MeTOaUYecKOe U MH(POPMAITMOHHOE O0ecTieYeHre JUCHMIIIMHBI (MOTYJIS)
8.1 OcHoBHast 1uTEeparypa

1. TepexoB, B.M. DnemeHTHI aBTOMAaTH3UPOBAHHOTO AIekTpornpuBoaa / B.M. Tepexos. —
Mocksa : DHeproaromusnar, 1987. —222c.

2. Bacunbuenko, C.A. DJIeMEHTHI CUCTEM KOpaOEIbHOW aBTOMATHKHU. Y4eOHOE Mmocooue
Ui By30B / YTB. B Kau.y4yeO.nmocobust Yuénsim coserom ®I'BOY BO "Komcomomnbckuii-Ha-
Amype roc.texH.yH-T", = Komcomoinbck-Ha-Amype.  M3n-Bo Komcomoinbckoro-na-Amype
roc.TexH.yH-ta — 2016. — 104c.

3. ManaxoB A.Il. DieMeHTbI CUCTEM aBTOMATUKH U aBTOMATU3UPOBAHHOIO 3JIEKTPONPH-
BOJIa [DneKTpoHHBIH pecypce]: yueOHo-MeToanyeckoe nocodue / A.Il. Manaxos, A.Il. Ycaués. -
DIIeKTPOH. TEKCTOBBIE NaHHbIe. - HoBocnOupck: HoBocuOupckuii rocyapcTBEHHBIN TEXHUYE-
ckuit yausepcurert, 2011. - 106 c.: // IPRbooks: snekrponno-6ubnmnoreunas cucrema. URL:
http://www.iprbookshop.ru/45460.html (mata oopamenus 11.06.2021). — Pexxum moctymna: mo
MOJINCKE

4. Bacuibuenko, C.A., Uépnniii, C.I1., CyxopykoB C.W. ['mapaBnuyeckue v MHEBMaTH-
YEeCKHE AJIEMEHTHI CUCTEM aBTOMATHKHU. YueOHoe nocobue / YTB. B Kay.y4e0.mocoOust Y4EHbIM
cosetoM PI'BOY BO "Komcomonbckuii-na-Amype roc. yH-1", Komcomonbck-Ha-Amype. U3a-
B0 Komcomonbckoro-na-Amype roc. yu-ta — 2018. — 111c.

8.2 /lonosiHuTE/ILHAS JIUTEPATypPa

1. Bacunbuenko, C.A., [leptoxkoBa, H.E.,ConoBses, B.A. CuiioBas snekTpoHuKa. Y4eo-
HOE ImocoOue 7 By30B/ YTB. B Kau.y4e6.mocodust Yuéusim coBetoM @I'BOY BO "Komcomors-
cKuii-Ha-AMype roc.TexH.yH-T", Komcomoubck-Ha-Amype. M3n-Bo Komcomonbsckoro-na-Amype
roc.texH.ya-ta — 2016. - 114c.

2. 3abpoaun, FO.C. IIpombiienHas siaekTpoHuka Y yeonuk 1ist By3oB / FO.C. 3abpoauH.
— Mocksa : Anbsine, - 2008. — 496¢.

3. Bacunpuenko, C.A., I'ynum, A.C., Cy3aopd, B.1., Uépnsrii, C.I1. DnemeHTHI cucTemM
ABTOMATHUKH. DIIEKTPOHHBIC 3JIEMEHTHI CHCTEM aBTOMATHKU: MPAKTUKYyM/ YTB. B Ka4. IPAKTUKY-
Ma YuénbiM coBeToM PI'BOY BO "Komcomonbsckuii-na-Amype roc. Texs. yu-1",  Komco-
MoIbCK-Ha-Amype. U3a-Bo Komcomonbckoro-ua-Amype roc. TexH. yu-ta — 2016. - 143 c.

4. Xmyne B.A. 3MepuTenbHbIC 371EMEHTHI aBTOMATHKH [ DJIEKTPOHHBINA pecypc] : yueo-
Hoe rocobue / B.A. JKmynb. - D1ekTpoH. TeKcToBbIe AaHHbIE. - HoBocuOupck: HoBocubupckuii
roCyIapCTBEHHBIN TeXHUYeCKHid yHuBepcuteT, 2012. -72c.: // IPRboOKS: snexTporHO-
6ubmuoreuynas cucrema. - URL : (nata obpamenus 11.06.2021). — Pexxum poctymna: mo mojmmc-
Ke.
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5. KongpateeB A.C. I'napaBinuka U THIpOIHEBMONPUBO/ [ DJIEKTPOHHBIN pecypc]: MeTo-
nuyeckue pekomenaanuu / A.C. KorapaTtees. - DJIEKTpOH. TEKCTOBBIEC TaHHBIE. - M.: MOCKOB-
CKasi TOCYJapCTBEHHAs aKaJIeMHsl BOJHOTO TpaHcmopta, 2012. - 48 c.: // IPRbooks: anexTponHo-
oubnmmoreunas cucrema. - URL: http://www.iprbookshop.ru/46440.html : (aata o6pawerus
11.06.2021). — Pexxum goctymna: mo moAmucKe.

8.3 MeToaundyecKue YKazaHud AJd CTYACHTOB IO 0CBOCHHUIO TUCHHUIIJTHHBI

1. Bacunbuenko, C.A., Yépnniii, C.I1., Cyxopyko C.1. I'mapaBianueckue u MHEBMaTH-
YECKHE AJIEMEHTHI CUCTEM aBTOMATHKU. 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.

8.4 CoBpemenHble npodeccHoHaIbHbIE 0a3bl JAHHBIX U HH(OPMAIIUOHHbIE
CNPABOYHbIE CHCTEMBI, HCIIOJIb3yeMble NPHU OCYIIeCTBICHNH 00pa30BaTeJIbHOI0 Mpouecca
N0 IMCUHUIIMHE

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

8.5 Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTn « UHTEp-
HeT», He00XO0AMMBIX /IJISl OCBOCHUSI JUCHHUILIMHBI (MOIYJIs1)

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

8.6 JInnensnonHoe U cBOOOJHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHne, uc-
MoJIb3yeMoe MPH OCYIeCTBJIEHHH 00pa30BaTe/ILHOIO mpouecca 1o AUCHUTIJIHHE

Tabmuua 5 — [lepedeHp UCTIOIB3yeMOT0 IPOTPAMMHOTO 00ecTeueHUs

Haumenosanue [10 PexBHU3HTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium JlunensuonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBobOoaHas JIMICH3UsI, YCIOBHS UCITIOJIb30BAHMS 110 CCBUIKE:

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

9 Opranu3auMoOHHO-TIeAArOrHYeCKHue yCJaA0BUS

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM Yy4YeOHBIX 3aHATHH. SI3bIk oOydeHwms (mpemonaBaHusi) - pycckuid. [ BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMHUECKUN Yac yCTaHABIIMBAETCS NPOJOKUTEILHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOECH MHIMBUAYATHHON 00pa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPC3a4CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
JIel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIONIETO 00YUEHHsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocqa OT HCOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU


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

11

VY4eOHbIil mpoliecc MpH MPEnogaBaHuu Kypca OCHOBBIBAECTCS Ha HMCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NTHHOBALIMOHHBIX W MH(OPMAIMOHHBIX 00pa30BaTeNbHBIX TexXHONOTui. TpagunnoH-
HbIe 00pa3oBaTeIbHbIC TEXHOJIOTUU NPEACTABICHbI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKU-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHUH UCIIONB3YIOTCS B BUJIE LIMPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBeneHus 3ausaTuii. UTHpopMannoHHbIe
00pa3oBaTeNbHBIE TEXHOJIOTWU PEATM3YyIOTCS MyTEM AKTHBH3AUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpere.

9.2 3aHATHA JeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC MpeanoiaracT CHCTEMaTU3HPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha mepBoii Jiekiuu JISKTOp 00513aH NMPEeAyIPEIUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, y4eOHBIM MMOCOOHIM) OyAeT MPOYUTaH KypC.

JIlekIIMOHHBIA KypC JOKEH JaBaTh HAaWOOJbIINKA 00heM HHGOPMAIHMK U 00eCrednBaTh
Oonee TiyOOKOEe MOHUMaHUE YY€OHBIX BOIPOCOB MPHU 3HAYUTEIHLHO MEHBIIEH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTYICHTOB HA CAMOCTOSITEIIbHOE H3ydeHUE MaTepraa.

9.3 3aHaATHA CEMHHAPCKOI0 THIIA

CemMuHapCKue 3aHATHS MPEICTABISIOT COOOW METATM3AIMIO JICKIIMOHHOTO TEOPETHYECKO-
To MaTcpualia, IpOBOAATCA B LECJIAX 3aKPCIIJICHUA KypCa U OXBATBIBAIOT BCC OCHOBHLIC pa3JiCJIbl.

OcHoBHO# (hOpMOIi TPOBEACHUSI CEMUHAPOB SBIISACTCA 0O0CYKIeHHEe Hanboiiee mpobieM-
HBIX U CIIO)KHBIX BOIPOCOB 1O OTACIBHBIM T€MaM, a Takke paz0op MpUMEpPOB M CUTYaIMil B
ayJUTOPHBIX YCIOBHSIX. B 00sS3aHHOCTH TperoaBaTessi BXOIAT: OKa3aHHE METOAWYECKOH IO-
MOIIA U KOHCYJIbTUPOBAHUC CTYACHTOB 110 COOTBCTCTBYIOIIIUM TEMaM KypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHX 3aHSTHIX OLIEHHUBACTCS 110 CIEAYIOIIUM KPUTEPHSIM:

- OTBCTLI HA BOIIPOCHI, IPpCJIaracMbIC MPCIIOAaBaTCIICM;

- y4acTHe B IUCKYCCHSX;

- BBIITOJIHCHHUC MMPOCKTHLIX U MHBIX BaHaHHﬁ;

- aCCHCTUPOBAHKE MPEIOIaBATEII0 B IIPOBEICHUH 3aHSATHIA.

OtBeT H0JKeH OBITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOXKHBIM, COIEPKATh
CCBUIKH Ha MCTOYHUKH.

I[OK.HaI[BI " ONIIOHHUPOBAHUC AOKJIAAOB HNPOBCPAIOT CTCIICHL BJIAACHUSA TCOPCTHUYCCKUM
MaTepHaioM, a TaKXKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUH.

OHGHI/IBaHI/Ie 3aI[aHI/II>'I, BBIITOJIHCHHBIX HAa CCMHHAPCKOM 3aHATHUU, BXOAWUT B HAKOILJICH-

HYIO OLICHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4alOUIUXCS M0 JUCHUIINHE (MOAYJII0)

CamocrosiTenbHast paboTa CTYyJE€HTOB — 3TO MPOIECC AKTUBHOIO, ILEJeHANpPaBICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, YMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Ipenoja-
BaTeJsl, XapaKTEepU3YIOIIUNHCS MPEeAMETHON HalpaBlIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeroCs.

Ienmu camocToATeNbHON PabOTHI:

- CUCTCMATHU3alUA U 3aKPCIIJICHUC TOJTYUCHHBIX TCOPCTUUCCKUX 3HAaHUU U MPAKTUYCCKUX
YMEHHH CTYJECHTOB;

- yroyOJIeHre U pacliupeHne TEOPETUICCKIX 3HAHU;

- (popMuUpOBaHUE YMEHUN HCIOJIb30BaTh HOPMATUBHYIO U CHPAaBOYHYIO TOKYMEHTAIHUIO,
CIIELIHAIBHYIO JIUTEPATYPY,
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- pa3BUTHE TIO3HABATEIIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BAHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHS], TBOPUYECKOW MHULIUATHUBEI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOpPEATIN3al1u;

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYIIECTBISATHCS MHAUBUAYAIBHO WIW TPYNIaMU CTY-
JICHTOB B 3aBUCUMOCTH OT IIeJTH, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHonorus opranu3zaliii CaMOCTOSITEIbHON pabOThl CTYJIEHTOB BKIJIFOUAET MCIIOJIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYAMTOPHOW CaMOCTOSTEIBHON pabOThI CTYACHTOB MOMKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (opme.

CTyneHThl JODKHBI MOIXOJUTh K CaMOCTOSATENbHOW paboTe Kak K HaWBa)KHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PAa3BUTUS TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €JMHCTBA B3IJIAJ0B Ha
OTJIeNbHBIE BOIIPOCHI Kypca, MPUOOPETEHUs ONPEIEICHHBIX HABBIKOB M UCIOJIb30BaHuUs mpodec-
CHUOHAJIbHOU JIUTEPATYpHI.

9.5 MeTtoanueckue yKa3aHusi 1Jis1 00y4ar0mMXCs M0 OCBOCHUIO M CHUILTAHbBI

[Tpu M3yueHuu JUCUMILTUHBI 00YYarOIIKUMCS 11€JIeCO00Pa3HO BHIMOIHATH CIEAYIOIINE pe-
KOMEH/IallUH:

1. U3yueHnne yueOHON TUCITUTIIIMHBI IOJDKHO BECTUCh CUCTEMATHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasfena 1no yueOHUKY MJIM KOHCIEKTHBIM MaTepuaiaM
PEKOMEHAYETCs M0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OTPECIICHNUS, IOHATHUS pa3Jie-
na.

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

4. Bcs TemaTuKa BONPOCOB, M3Y4a€MbIX CaMOCTOSATENBHO, 3aJa€TCsl Ha JIEKLUSIX MPero-
naBateneM. VM ke MaroTcs UCTOYHHWKH (B MEPBYIO OYepe/lb BHOBH M3JAHHBIE B MEPHOIUICCKON
Hay4YHOU JuTepaType) 11t 0oJiee AeTalbHOro MOHUMAaHMS BOIIPOCOB, 03BYYEHHBIX HA JICKIUH.

[Tpu camocTosTeTHHON TPOPAOOTKE Kypca 00yUJaIONIUECS TOJKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONpeAETICHUS U (PaKThI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHSATHU MaTepuall U JONOIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOU TEME JIUTEPaATYpHhI;

- U3YUYHUTh PEKOMEHIOBAHHYIO JIUTEPATYPY, COCTABIATh T€3UChI, AHHOTAIIUN U KOHCTIEKTHI
HanboJee BaKHBIX MOMEHTOB;

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

- HCIIOJIB30BATh ISl CAMOTIPOBEPKHU MaTepuaitbl (JOH/Ia OLICHOYHBIX CPEJICTB.

10 Onucanne MaTepHaJIbLHO-TEXHMYECKOro odecrneyeHHus1, He0OX0AMMOro AJIsl 0Cy-
HIECTBJIEHUS 00Pa30BATEJIBLHOIO MPoIecca Mo AU CHUILINHE (MOLYJII0)

10.1 YueOHo-1200paTOpHOE 000PYA0BaAHUE
Ta6muma 6 — [lepeyens o0opyaoBaHus JabOpaTOpUN

HanmenoBanue ayautopun
Aynuropust Hcnons3yemoe obopynoBaHue
(;rabopaTtopun)
202/3 JlaGopatopusi OBM wu BbI- | mepcOHATBHBIE KOMIIBIOTEPHI
YHUCITUTENBHBIX TTPOMBIILICH-
HBIX CEeTe!
103/3 JlaGopaTopusi THIOBBIX 3J€- | IEPCOHAIbHBIE KOMIBIOTEPH U 00OPYIOBAaHUE 1O
MEHTOB, YCTPOWCTB CHCTEM | 3JIEMEHTaM CHCTEM aBTOMATHKHU
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aBTOMATHYECKOTO  yIIpaBJic-
HUsS U CPEACTB U3MEPEHUN

10.2 TexHu4eckue u 31eKTPOHHbIE CPeCTBA 00y4eHH

[Tpu npoBeeHNH 3aHATUN UCTIONB3YETCS ayAUTOPHs], 000pyIOBaHHAs MPOESKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus mpe3eHTanuii. Kpome Toro, nmpu npoBeneHun
JICKUUH U MPAKTUYECKUX 3aHATUN HE0OXOIUM KOMIBIOTEP C YCTAaHOBJIEHHBIM Ha HEM Opay3epoM
U TIPOTPaMMHBIM 00€CTIeYCHHEM IS IEMOHCTPAIIMH MTPE3ESHTAIHIA.

[ToAroToBeHBI JEMOHCTPAIIMOHHBIE MaTEpHAIIBI TI0 000pyI0BaHHIO Testo.

JlabopaTopHble ¥ pakTHYecKue 3aHATUs [[71s1 1a00opaTOpPHBIX U MPAKTUYCCKUX 3aHITHI
ucnonb3yetcs aynutopust Ne 103/3, 202/3, ocnamienHast 060py10BaHHEM, YKa3aHHBIM B Ta0Il. 6:

CamocrosiTesibHast padora.

[Tomermenust Ui caMOCTOSATENBHONH Pa0OTHI OCHAIICHBI KOMIBIOTEPHON TEXHHUKOM C BO3-
MO>KHOCTBIO MOJKIIOYEHHS K ceTH «HTepHET» U TOCTYNOM K 3JIEKTPOHHON MH()OpPMaHOHHO-
oOpa3zoBatenbHOi cpene KHAT'Y:

- ypransHEIN 321 HTh KHAT'Y;

- KOMIIbIOTEpHBIE Ki1acchl (ay. 202 kopmyc Ne 3).

11 Huble cBeaenus

MeToanuyecKkue PEKOMEHAAIUHA 1O oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 HUHBAJIUAOB

OcBoeHHE MUCIUIUIMHBI 00YYAIOIIUMUCSA C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 310POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMH OOY4YalOIIMMUCS, TaK U B OTIEIbHBIX
rpynnax. [Ipeamnonaratorcst crieluaibHbIE YCIOBUS AJIS MOTYYCHHUST 00pa30BaHUs 00yUYarOIIMHU-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nienarorndeckuii cocTaB 3HAKOMUTCS € TMICHUXOJIOT0-(DU3HOTOTHYECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
Bbsl, HHJIMBUyaJTbHBIMUA MPOTPAMMaMH PEaOMINTAMA UHBATUIOB (Mpu Hanmuuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAS MOJAJIEpKKa MpernoaBaHusl ThIOTOPAMHU, TCHXO-
JIoTaMH, COIIMAILHBIMU paOOTHUKAMU, TIPOIICIIMMHU MTOATOTOBKY aCCHCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusIiMu MuHoOpHayku PO (yTB. 8 amperns
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIUAIbHO-aKTHUBHBIE M pe-
(i1eKkCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUN COLIMOKYIBTYPHON peabuIuTaIK C LEeNbI0 0Ka3a-
HUS TIOMOIIM B YCTAHOBIICHUU TMOJTHOIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUHW C JPYTUMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHuecko rpymnne. [lonbop u
pa3zpaboTka yueOHBIX MaTepUaIoOB MPOU3BOAATCS C YUETOM MPEJOCTABICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3yalbHOW, C HCIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKUX
CPEICTB M HHPOPMAITMOHHBIX CUCTEM.

OcBoenue nuctuiivHbl JuinamMu ¢ OB3 ocyliecTBIgeTCs ¢ UCMOIb30BAHUEM CPEICTB
o0ydeHus O0IIero W CrenuaaIbHOr0 Ha3HA4YCHUS (MEPCOHAIBHOTO U KOJUIEKTHBHOTO HCIIOIB30-
BaHMs). MatepruaabHO-TEXHUUECKOe O0eCriedeHre MpeayCMaTpUBaeT MPUCTIOCOOJICHNUE ayIUTO-
puii k Hyxzaam i ¢ OB3.

dopma npoBeACHUs aTTECTAllMK IJIs CTYACHTOB-UHBAINIOB YCTaHABIMBAETCS C YYETOM
WHANBUAYAIBHBIX TIcUXopu3nueckux ocodennocreit. /st crynentoB ¢ OB3 npexycmaTpuBaet-
csl JocTymnHas (GopMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TCUATHOW WM DJIEKTPOHHOH Qopme (I IUI ¢ HAPYMIEHUSMH OIMOPHO-
JIBUTATEILHOTO armapara);
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- B Ie4aTHOM (popMe MM AIIEKTPOHHOH (opMe ¢ yBETUYEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (VIS JIWIT C HAPYIICHUSIMU CITyXa, PEUH, 3PCHHUS);

- METOJIOM YTEHHsI aCCUCTEHTOM 3aJaHus BCIYX (ISl JIUI C HAPYIICHUSIMU 3PEHU).

CtyneHTaM ¢ MHBaIWIHOCTHIO YBEIMUMBACTCS BPEMsS Ha IMOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpHBaeTCsl AOCTyIHast (opMa mpenocTas-
JICHUS] OTBETOB Ha 33J]aHUs, & IMEHHO:

- MMCbMEHHO Ha Oymare Wi HaOOPOM OTBETOB Ha KOMIbIOTEpe (IS JIHII C HApYLICHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETAa U3 BO3MOXKHBIX BAPUAHTOB C MCIIOJIB30BAaHUEM YCIYTI aCCHUCTEHTa (151
JIMI] C HApYHIEHUSIMH OIIOPHO-BUTaTEIBHOTO aapaTa);

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

[Tpn HeoOxoaMMOCTH U1t 00YHArONIMXCS C MHBAJIMIHOCTHIO MPOIeTypa OLCHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Ipunoxenue 1

®OH/J ONEHOYHBIX CPEJACTB

o JIMCIMIIJINHE

«J1IeMeHTbI CHCTEM aBTOMATHKH»

Hanpasnenne noaroToBku

13.03.02 DnexTpo3HEepreTuKa U 3IEKTPO-

TEXHHUKa
Hampasnennocts  (mpoduins) oOpa3oBaTeabHOM | DIEKTPONPUBO M aBTOMATHKA
POTrPaMMBl
KBanmudukarus BeITyCKHUKA bakanasp
"o Havasia moAroTOBKH (10 Y4eOHOMY TUIaHy) 2021

®dopma 00yueHus

3aouHas popma

TexHomnorust 00yueHus

TpaauuroHHas

Kypc

Cemectp

TpynoemMKocCTs, 3.e.

4

7

4

Bua npomexxyTouHo# aTTe-

cTanuu

OO6ecrieunBaroliee moapasacicHue

DK3aMeH

Kadenpa «3naexTporpuBol ¥ aBTOMaTU3ALKS TPOMBIIIIEHHBIX

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 CHCTEM aBTOMATUKHU
Bnaners HaBbIKaMU IPUMEHEHHUS
METOAMK ONPEEICHHs TapaMeT-
POB 3JIEMEHTOB CUCTEM aBTOMATH-
KM Ha pa3IMyHbIX CTaausAX o0cie-
JIOBAHMSI U IPOEKTUPOBAHUSI CH-
CTEM 3JIEKTPOIPUBOJA

Tab6mmumia 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 MpPaBUIIBHOCTH
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

2 MeTtoauyecKkue MaTepuaJbl, onpeae/siiolye npoueaypbl OleHUBAHUS 3HAHUIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSATeJIbHOCTH, XapaKTepu3youme npouecc ¢popmupo-

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

Tabmuma 3 — TexHosornueckas Kapra

HaumenoBa-
Cpoxu
HHE IIxkana oue- Kpurepun
BBINOJIHE-
OLIEHOYHOT0 i~ HUBaHUS OlleHUBAHUS
cpelcTBa
7 cemecTp
Ilpomesicymounas ammecmavusn ¢ gpopme IK3amen
1 | Tecr B TEUCHHUE 9 6ayoB 9 6amnoB — 81-100 % mpaBUIBHBIX
cemecTpa OTBETOB — BBICOKUI YPOBEHb 3HAHMIA;
— - 0
2 | JlaboparopHas | B TeueHue | 3 Gamia 6 Gamwrtos — 61-80 % mnpasuibHBIX
OTBETOB — JIOCTATOYHO BBICOKHIA
cemecTpa -
pabota Ne5 P YpOBEHb 3HAHUM;

5 3 G6amna — 41-60 % mpaBUIBHBIX OT-
[IpakTuyeckoe | B TeUEHUE 3 Gamna BETOB — CPEHHIi YPOBEHD 3HAHMI;
3aHsaTue 1 ceMecTpa 0 6amnoB — 0-40 % mpaBUIBHBIX OT-

BETOB — OYEHb HU3KUH ypOBEHb 3Ha-

7 [IpakTueckoe | B TEUECHHE 3 Gamna HUN
3aHsTHE 2 cemecTpa

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

Texyuuii KOHTPOJIb: - 21 Gann -

10 | KonTponsHslii | BO Bpems 5 6anoB 5 6ayIoB — CTYACHT MOKa3all OTINY-
BOIIPOC K JK- cecCruu HBIC 3HAHUSA B OTBETC HAa KOHTPOJIb-
3aMeHy HBIN BOIIPOC.

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

3 Gajuta — CTyJeHT TTOKa3all yI0BJIe-
TBOPHUTEIHLHBIC 3HAHUS B OTBETE Ha
KOHTPOJIbHBINA BOIIPOC.

0 GanyoB — CTYAEHT 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 3ajaHue Ou-
nera. [Toka3an OTIMYHBIC YMECHHS B
paMKax OCBOEHHOI'0 yueOHOro MaTe-
puana. OTBETHII Ha BCE TOTIOTHH-
TEeJIbHBIE BOTIPOCHI.
4 Gayia - CTY/ICHT BBITTOJTHII TPaK-
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Haumenosa-
HHE
OIIEHOYHOT'0
CpencTra

Cpoxu
BbINOJIHE-
HUS

MIxana one-
HUBAHUA

Kpurepun
OlleHUBAHMS

THYECKOE 3a1aHue 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 OuieTa ¢ cyiie-
CTBEHHBIMU HeTOYHOCTAMH. [Tokazan
YIOBJIETBOPUTEIbHBIE YMEHUS B
paMKax OCBOEHHOI'O yueOHOro MaTe-
puana. [Ipu oTBETaX HA NOMOIHU-
TeJIbHBIE BOMPOCHI OBUIO TOMYLIEHO
MHOT'0 HETOYHOCTEM.

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

IIpomexxyrouHas
arTecTanus

10 6amoB

HUTOI'O:

31 0amn

Kputepuu oneHku pe3yibTaToB 00y4eHUsI 10 AU CUMUILIMHE:

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

65 — 74 % oT MakCUMaJIbHO BO3MOXHOU CyMMBbI 0alIOB — «YyOBJIETBOPUTEIHLHOY (TIOPOTO-
BBl (MUHUMAJIBLHBIN) YPOBEHB);
75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY» (CPeIHUI YPOBEHbD);
85 — 100 % ot MakcHMaIbHO BO3MOKHOM CYyMMBI 0AJUIOB — «OTJIMYHOY (BBICOKUI (MaKCH-

MaJIbHBII) YPOBEHB)

3 TunoBble KOHTPOJIbHBbIE 32/IAaHUS] UJIM HHbIE MATEePHAJIbl, He00X0AMMBbIE /1JIs1
OLIEHKHU 3HAHU I, YMEHHU, HABBIKOB U (MJIM) ONbITA JeATEJbHOCTH, XapaKTepH-
3ylomme npouecc popMmupoBanns KOMIIETEHIIUI B X0/1e OCBOeHHsI 00pa3oBa-

TeJIbHOH MPOrpaMMblI

3.1 3agaHus I TeKylero KOHTPOJIsl yCneBaeMOCTH

TecToBBIE BONIPOCHI

Paznen 1 «Knaccudukamms 31eMEHTOB CUCTEM aBTOMATHKH U X OCHOBHBIE

1. YTto Ha3pIBaeTCA DIIEMEHTOM CUCTEM aBTOMATUKU:
a) 11000€e yCTPONWCTBO aBTOMAaTUYECKOM CUCTEMBI,

0) KOHCTPYKTUBHO 3aKOHYEHHOE YCTPOHCTBO aBTOMAaTHUECKON CUCTEMBI, BHITTOJIHAIOIIEE YIIpaB-

JstroIre QyHKIUY;

B) KOHCTPYKTHUBHO 3aKOHYEHHOE YCTPOWUCTBO;

XapaKTEPUCTHKI
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I') KOHCTPYKTUBHO 3aKOHYEHHOE YCTPOIMCTBO, HE BBIMOJIHSAIONIEE YITPABISIONINX (HYHKINH.

2. [1o kakoMy OCHOBHOMY TapaMeTpy OTIMYAIOTCS CHIIOBBIC DJIEMEHTHI CHCTEM aBTOMATHUKH OT
YIPaBISIONUX 3JIEMEHTOB:

a) 110 pa3Mepam U BECy;

0) 1Mo MPOU3BOAUTEIILHOCTH TTpeoOpa3oBaHms U 00padOTKH BXOAHOM MH(POPMAIINH;

B) 110 BEJTMUMHE SHEPTHH, IPOTEKAIOIIEH Yepe3 JIEMEHT;

T') Mo 00JIaCTH TPUMEHEHUSI.

3. ITo kakOMy OCHOBHOMY HapaMeTpy OTINYAIOTCS YIPABISAIONINE 3JIEMEHThI CUCTEM aBTOMATH-
KU OT CUJIOBBIX DJIEMEHTOB:

a) mo croco0y npeoOdpa3zoBaHus BXOTHON HHGOPMAIIHH dJIEMEHTOM;

0) o rabapuTam u Becy;

B) M0 BEJIMYMHE YHEPTHH, TPOTEKAIOIIEH Yepe3 AJIEMEHT;

1) IO Ha3HAYEHUIO.

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

0) TOJILKO THIIPABINYECKUE U ITHEMATUICCKUE

B) TOJIBKO 3JIEKTPOMEXaHHUECKUE

T') T100BIE U3 BHIIICTIEPEUNCICHHBIX

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

0) MaTYMK HAIPSDKEHUS,

B) YIIPaBIsieMbIi BBIIPSIMUTEIb;

I') aHaJIOroBO-1U(POBOii MpeodbpazoBaTeb.

6. XapaKTepucTHKa yIpaBIeHMsI 3JIEMEHTA CUCTEMBI aBTOMATHUKH CBSI3bIBACT ...
a) BXO/IHYIO KOOpAMHATY 3JIEMEHTa U BO3MYIIatolliee BO3AeicTBIE

0) BBIXOHYIO ¥ BXO/IHYIO KOOPJIMHATHI SJIEMEHTA CHCTEM aBTOMAaTHUKH

B) BBIXOJIHYIO KOOPAMHATY 3JIEMEHTa U BO3MYILalolliee BO3AeCTBIE

I') BXOJIHYIO0 KOOpAMHATY 3JIEMEHTA U TEKYILEE BPEMS

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

a) BBIXOAHOM KOOPAMHATOM 3JIEMEHTA U TEKYIIIUM BPEMEHEM

0) BXOJHOW KOOPJMHATOM JIEMEHTA U TEKYIIIUM BpEMEHEM

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

') BBIXOJHOW KOOPJAMHATON 3JIEMEHTa ¥ BO3MYIIAIOIIUM BO3/IEHCTBHEM

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

a) BXOJIHYIO KOOpAMHATY 3JIEMEHTa U BO3MYIIatolliee BO3AeiicTBIE

0) BBIXOJHYIO ¥ BXO/IHYIO KOOPJIMHATHI SJIEMEHTA CHCTEM aBTOMAaTHUKH

B) BBIXOJIHYIO KOOPJAMHATY 3JIEMEHTa U BO3MYILAIOIIEe BO3ACHCTBUE TPU HEU3MEHHON BXOJHON
KOOpJMHATe

') BXOJIHYIO KOOPAMHATY 3JIEMEHTA U TEKYyIllee Bpemsi

9. BHeniHei (Harpy304HoOi) XapaKTEPUCTUKON YIIpaBICHUS AIEMEHTa CHCTEMbl aBTOMAaTUKHU
Ha3bIBACTCS 3ABUCUMOCTD MEXKY ...
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a) BBIXOJAHOM U BXOAHOM KOOpPAMHATAMU 3JIEMEHTA CUCTEM aBTOMATUKHU

0) BBIXO/IHOW W BXOJHOW KOOPJUHATAMHM JIEMEHTA CUCTEM aBTOMATHUKH IIPU HEU3MEHHOM BO3-
MYLIAOILEM BO3IEMCTBUHI

B) BO3MYIIAIONINM BO3/ICCTBHEM U TEKYIIIMM BPEMEHEM

') BO3MYILAIOIIUM BO3JIEHCTBUEM U BXOJHON KOOPAMHATOMN 3JIEMEHTA CUCTEMbI ABTOMATHKU

10. C noMo1IbIo KaKuX XapaKTePUCTUK JIEMEHTA CUCTEMbI aBTOMAaTUKU MOXHO OLIEHUTD €r0
NUHaMHYECKUE CBOMCTBA:

a) XapaKTepUCTUKU YIIPABIICHHUS;

0) BHENIHEH (Harpy304HOI) XapaKTePUCTHKH;

B) MIEPEXOJHBIX XapPAKTEPUCTHK;

T') IepeaTOYHbBIX (PYHKITUN JIEMEHTA.

11. Yto siBrsieTcst Hanbouee MOJTHBIM MaTeMaTHIeCKUM OIMCAHUEM ITPOIIECCOB, MPOTEKAIOIIHX B
JTIOOBIX AIIEMEHTAX CUCTEM aBTOMATHKH:

a) XapaKTEePUCTHUKN YIPABJICHHS U BHEHIHUE (HArPy304HBIE) XapaKTEPUCTHKH JIEMEHTA;

0) mepexoAHbIe XapaKTePUCTHKH JIEMEHTA;

B) IIepeaToYHbIe (DYHKITUU AJIIEMEHTA;

I') COCTaBJICHHAs JUIS SJIEMEHTa CUCTEMa YpaBHEHUH, B 00IIEeM cilydae anreOpandeckux u aud-
(depeHInanbHbIX, TMHEHHBIX M HEIMHEHHBIX, OMHMCHIBAIONIAs B3aNMOCBSI3b MEX/y BXOIHBIMH
KOOpJMHATaMH, BBIXOAHBIMU KOOPAWHATAMU ¥ BO3MYILAIOIIUMHU BO3/1EHCTBHUIMU.

3ammTa 1200paTOPHBIX padoT

Jlabopamopnas paboma Ne5. H3zyuenue cxem u xapaxmepucmux UHmMezpupyoue2o 3a0amuyuxa
UHMEHCUBHOCMU

1. Kak noBnusier Ha paboTy 3a/1aTUMKa HHTEHCUBHOCTH HCYE3HOBEHUE BXOIHOTO HANPSIKCHUS
Upx B IIPOLIECCE HAPACTAHUS BBIXOIHOI'O HAIIPSKEHUS.

2. Kak otpa3utcs Ha paboTe 3aJaTyuKa yMEHbILIEHHE COPOTUBIICHUSI 00paTHOH cBsi3u RS.

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

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

IIpakTuyeckue 3agaHus

HpaKmull€CKO€ s3ao0anue 1. Cmamuueckue u OuHamuieckue xXapakmepucmuKku 3J1IeKmpudecKux
osucameneii NOCMOAHHO20 MOKA U MEMOOUKU ux pacdema.

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

HpaxmuquKoe 3a0anue 2. Cmamuyeckue u OUHAMUYECKUE xXapakmepucmuKu 3JIEKMpPU4eCKux
osueameneil nepemenHnoco moka u MemoouxKu ux pacdema.

I_IGJ'IB 3aaHusd: I/I3qu/ITI) CTaTUYCCKUC U TUHAMHUYCCKUC XapPaKTECPHUCTHUKU DJICKTPUICCKUX ABUTA-
Tenen MNEPCMCHHOT'O TOKAa U MCTOAUKH UX pacucTa.
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PacuerHo-rpadguyeckas padbora
Pacyer mapamMeTpoB U XapaKTEePUCTHK CHJIOBBIX M YNIPABJIAIIINX 3 IEMEHTOB 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
TparncopmaTopa, MaKCHUMalbHOE HANpPSHKEHUE HA BEHTHIIE; THUIOBYI) MOIIHOCTH CHUJIOBOTO
Tpanchopmaropa.

JI71st 3aJaHHOTO yIila YIPaBJICHUS] THPUCTOPAMU OAHOM M3 BEHTHIbHBIX TPYIII MOCTPOUTH
KpUBBIC: MTHOBCHHBIX 3HAYCHUI TOKOB BEHTHUJICH M OJHOU M3 (a3 BTOPUYHON M TIEPBUYHOUN 00-
MOTOK CHJIOBOTO TpaHchopmaropa; BeimpsimiieHHON D/IC Ha BBIXOIHBIX 38KUMaX BBIPSIMUTEIS,
K KOTOPBIM MOJKJIFOYAETCS LEMOYKa U3 MOCIEAOBATEIbHO BKIIOUEHHBIX MHIYKTUBHOCTH M aK-
TUBHOTO COMPOTHUBJICHUS] HATPY3KH; BBIIPSIMIICHHOTO TOKA HArpy3KH.

Ha stom ke pucyHke ykaszaTh nepenHuil GpoHT UMITYJIbCa YIPaBICHUS OJHUM U3 THUPH-
CTOPOB U MIOCTPOUTH KPUBYIO OTIOPHOTO HAIPSIKEHUS Il OAHOTO U3 KAHAJIOB CUCTEMbI UMITYJIb-
CHO-()a30BOr0 yINpaBieHHs] THPUCTOPAMH.

JIist ISITH POM3BOJIBHBIX 3HAUYEHUN yTiia YIpaBlIeHUs TUPUCTOPAMU OJIHOM M3 BEHTUIIb-
HBIX TPYII, OXBaTHIBAIOIINX OOJACTH BHIMPSIMUTEIHHOIO U HHBEPTOPHOTO PEKUMOB, TOCTPOUTH
BHEILIHUE XapPaKTEPUCTUKU BBITPSIMUTEIIS.

JInst TpEX MPOM3BOJIBHBIX 3HAYEHUI TOKAa HArpy3KH, HE MPEBBIIIAOIMINX JBYKPATHOE HO-
MUHAJIbHOE CPEIHEE 3HAUCHHE BBIMPSIMIIEHHOTO TOKA, MOCTPOUTh XapaKTEPUCTUKH YIpaBICHUS
CUJIOBOIl YacTH BBINpSAMUTENS. B uucie 3TUX XapakTepUCTHK JOKHA OBITh U PEryIMpOBOYHAS
XapaKTEPUCTUKA BBIIPSMUTENS, TO €CTh XapaKTEPUCTHKA YIPABICHUS CUIIOBOM YacTH Ha XOJIO-
CTOM XOZly, KOI/Ia TOK Harpy3Kd paBeH HyJ0. [IoCTpONUTh XapaKTepHUCTHUKY YIpaBIEHUS BCErO
YIIPaBISIEMOTO BBIIPSIMUTENS C YIETOM (POPMBI OTMIOPHOTO HANPSHKEHUST CHCTEMbI UMITYJIbCHO-
($a30BOro yrpaBieHHs] THUPUCTOPAMH M HEOOXOAMMOCTH OTpaHMUYEHUS MaKCHMaJIbHOTO Yyria
yIIPaBJICHUSI BEHTUIILHOW TPYIIBI, padoTaroiell B MHBEPTOPHOM pexkume, 3HaueHueM 177 /18.
JlaHHYI0 XapaKTEepUCTUKY CTPOUTH ISl PEKUMA XOJOCTOr0 XOAa BBIIPSIMUTEIIS.

3amucarh Gopmyrny nepenaTouyHo (PYHKIHUU BBIIPSIMUTENS 10 YIPABISIFOIIEMY BO3/CH-
CTBUIO U PACCUUTATh 3HAYEHUS BXOAIIUX B Hee Kod((PUllMeHTa YCUIeHUS U TOCTOSHHOM
BpEMEHH, Iojlaras, 4yTo CHCTeMa YIpaBJeHHs MpeoOpasoBareneM Oe3bIHEpIMOHHA W CHTHAI
yIpaBJICHHUS] MEHSIETCA B "'MajioM".

Jlnst ciydasi pa3fenbHOTO YIPABICHHUS BEHTUJIBHBIMU KOMIUIEKTAMH OMHUCATh JIOTHUKY
pa3leNnbHOrO YNpaBiIeHUS BEHTUIBHBIMU KOMILJIEKTAMHM, Ha OCHOBaHUM KOTOpOW pa3zpaboTarhb
JIOTUYECKOE NEPEKIIIOYAIOIIEE YCTPOHCTBO.

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

[Ipu yka3aHHBIX BBIIIE MOCTPOEHUAX CUUTATh, YTO KOMMYTALUSI TUPUCTOPOB IMPOTEKAET
MrHOBeHHO. CyuTaTh, YTO TOK HArpy3KW HJI€ATbHO CIIaXeH, MHAYKTUBHOE COMPOTHUBIICHUE
Harpy3Ku CTPEMUTCS K OECKOHEYHOCTH (PEXUM C HCTOUHHUKOM TOKa B LIETIH HATrPy3KH).

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 OTCYTCTBHH TOKa HAarPy3KH);
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 3BE€HA, PEaU3yIOIIEero 3Ty (QYHKIIHIO, [ojiarasi, 4T0 OHO BBITIOJ-
HEHO Ha OCHOBE OJHOIO WJIM HECKOJIbKMX OIEpallMOHHBIX ycunuTened. Paccuntarh 3HaueHus
AKTUBHBIX U PEAKTHBHBIX CONMPOTHUBJICHUN BO BXOAHBIX ILIETISAX M LEMSX OOpaTHOU CBsI3U olepa-
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
NPENOCIeaHEN U MocieAHel IudpaMu 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 aBTOMATHUKH, UX OCHOBHBIE KOOPANHATHI
Y OCHOBHBIE XapaKTEPUCTHUKH.

3 I'enepaTop MOCTOSTHHOTO TOKA HE3aBHCUMOTO BO30YKIEHUS, €r0 cXeMa, PUHIUI JIeHi-
CTBUSI, XapaKTEPUCTUKA YIPaBICHUS, IEPEXOHAS XapaKTEPUCTUKA, BHEIIIHUE XapaKTEPUCTUKHU U
nepeaaroyHasi pyHKIus.

4 DJIeKTpOMAIIMHHBIA YCUIIUTEIIb MMOMEPEYHOr0 MOJIsl, €r0 CXeMa, PUHIIUN ACHCTBUS, Xa-
paKTepUCTHKA YIIPABICHHUS, BHEIITHUE XapaKTEPUCTUKH U TIepeiaTouHast yHKITUSI.

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

6 YmpasiisieMble BBITPSIMUTENHN, 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 KOMMYTAllu BEHTWIIEH, CPABHUTEIbHBIN
AQHAJIN3 CXEM 10 OCHOBHBIM TEXHUYECKHUM I10Ka3aTeIsIM.

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

9 TlocTpoeHME PEBEPCUBHBIX CXEM YITPABIISIEMBIX BBIMPSIMHUTENICH, CITOCOOBI COBMECTHOTO
U pa3JeIbHOTO YIPaBJIEHUS BEHTHIbHBIMA KOMIUIEKTaAMU BBIIPSIMUTENEH U UX JOCTOMHCTBA U
HEJIOCTATKHU.

10 ®@yHKIHOHATBHBIE CXEMBI BBIMPSIMHUTENIEH C COBMECTHBIM U Pa3/ebHBIM YIIPaBICHUEM,
BXOJIHBIE U BBIXOJIHAsl KOOPIUHATHI PEBEPCUBHBIX BBIITPSIMUTEIIEH C COBMECTHBIM U Pa3/IeIbHBIM
yIpaBiICHUEM, Ha3HAUEHUE JIOTHUECKOTO MEPEKIIIOYAIOIIETO YCTPOICTBA.

I 1Cratndeckre XxapaKTEPUCTUKHU YIPABISEMbBIX BBITPAMUTENIECH TP KOCHHYCOUTAIBHON 1
n1000pa3zHoii (hopMe OMOPHBIX HANPSIKEHUH CUCTEMBI UMITYJILCHO-(a30BOT0 YIIPABICHHS.

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

13 HIupoTHO-UMITYJIECHBIE ITPE0OpPa30BaTEIH, UX JTOCTOUHCTBA 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
(GYHKLIMY IUPOTHO-UMITYJILCHBIX ITPeoOpa3oBaTeiei.

16 Tpexda3zubrit mpeoOpazoBaTeIh YaCTOTHI C ABTOHOMHBIM HHBEPTOPOM, €TI0 IPUHITUTT
neicTBus, 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 06beMa (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
atMocdepHsbIii Bo3ayx B oobeme V1 = 20 M~ u naBnenuu pP1 = 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. OnpeienTh MOTEHIMAIBHYIO 3Hepruio W, KOTopyro 3amacia
XKUJKOCTH MOCIIE TIOIbeMa. Y CKOpeHHe CBOOOHOTO IPUHSITH 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 0OIIEH YHEPTUH TTOTOKA
KUJIKOCTH TPEOOPa30BAHHYIO BCICICTBUE HATMYHS TPEHUS B TEILIOBYIO SHEPTHIO.

3aoaua 11. Ilpu cxatuu HEUIEATBLHON KUIAKOCTH 110 TaBJIeHus P = 1 Oap ee 00beM
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 JaBJICHUS B TpyOOIpoBoae A P.

3aoaua 13. 'unpaBaudeckas ycTaHOBKA pabOTaeT MpH JaBICHUH KHIKOCTH Ha BBIXOJIC
noBoAsIIero Tpyoomnposoga 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-
TOM 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 ruapommuaap, Q = 0,002 M/
¢, abdexrnroe 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[ mununaapa ., = 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 . OIpeeuTh PACX0J] OTPEOISEMOro THEBMOLMIMHAPOM 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. Paccuurtats 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 3Toil CETH ynpaBisieMOro BBIIPSIMHUTE-
a5t uaaykTuBHAs. UHnykTHBHOCTH (a3l Bempsmutens 0,002 ['a. Paccuurtath perynmpoBoYHYO
Y BHEIIHIOIO XapaKTEePUCTUKY IS OTHO(PA3HOTO JABYXIIOTYIIEPHOTHOTO HYJIEBOTO BHIMPSIMUTEISL.

3aoaua 24. JleiicTByroriee HanpsbKeHUE 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
PEryIMPOBOYHYIO U BHEIITHIOIO XapaKTEPUCTUKY JUIsl TpeX(Pa3zHOTo HYJIEBOTO BHIMPSIMUTEINS.

3aoaua 25. JleficTByoliee JMHEHHOE HaNpshKeHUE Tpex(ha3HOM MUTaroIel ceTH nepe-
MeHHOro Toka ¢ yactotoi 50 ' paBHo 380 B. Harpy3ka nuraemMoro oT 3Toil CETH ynpaBisieMO-
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r'O BBIIPSMUTENS HHAYKTUBHAs. MHAYKTHBHOCTH (a3sl Beipsimurens 0,0025 I'n. Paccunrath
PETryIHPOBOYHYIO U BHEITHIOIO XapaKTEPUCTUKY JUIsl TpeX(PazHOr0 MOCTOBOTO BHIMPSIMUTENSL.

3aoaua 26. JleficTBytoliee JMHEHHOE HaNpshKeHUE Tpex(ha3HOM MUTaroIei ceTH nepe-
MeHHOro Toka ¢ yactotroi 50 ' paBHo 380 B. Harpy3ka nuraemMoro oT 3Toi CETH ynpaBisieMO-
T'O BBIIPSIMUTENS HHAYKTUBHAS. MHAYKTUBHOCTH (a3sl Beipsimutens 0,002 I'n. Paccuutats pe-
TYJIUPOBOYHYIO M BHEIIHIOIO XapaKTEPUCTUKY NS UeCmupasno2o Hyne8020 8blNpAMUmMerns.

3aoaua 27. lapameTpbl HEKOMIIEHCHPOBAHHOTO JIEKTPOABUIATENs CIEAYIOINE: HOMU-
HaJbHas MOIIHOCTh Py = 1kBT, HOMUHaIBHAs CKOPOCTH BpaleHus sikopst Ny = 2850 06/MuH,;
HoMmuHanbHbI KITJl snextponBurarenst ny, = 0,835; HOMHHaNbHOE HAaNPsHKEHUE OOMOTKU
B30y x)aeHus Uy, = 110 B; HOMuHanbHBIN 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, HOMHHaIBbHAsA CKOPOCTH BpalleHus skopst Ny = 2810 06/MuH;
HomuHanbHbI 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 0OMOTKH 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.

3aodaua 29. OnepantmOHHBIA YCHIIMTENb BKIIOUYEH TI0 CXEME C HHBEPTHUPYIOIINM BXOJIOM.
Bo BxoaHoit nenu BkItoueHO corpoTuBieHue 1 kKOM, B BBIXOJHOM 1ENH NOCIEA0BATEIbHO
BKJTI04YeHbI conpotuBieHue 10 kOm u konaencarop 1 Mx®. OnpenenuTs nepeaaTounyo GpyHk-
LU0 ATOTO YCUJIUTEIISA U PACCUUTATD €€ MapaMeTphl.

3aoaua 30. OnepaMOHHbBII YCUIUTEIh BKJIIOUEH 110 CXEME C HHBEPTHPYIOIUM BXOJIOM.
Bo BxoaHOI Lenu BKIIOYEHO conpoTuBiieHne 1 KOM, B BBIXOAHOMN LENH NMapaJljIeIbHO BKIIIOYE-
HbI conpotuBieHue 10 kOm u koraencarop 1 Mk®. Onpenenuts nepenaTounyo QyHKIUIO 3TO-
T'O YCUJIUTEIIS U PACCUUTATh €€ apaMeTphl.

3aoaua 31. OnepaMOHHbBII YCUIUTEIb BKJIIOUEH 110 CXEME C HHBEPTHPYIOIM BXOJIOM.
Bo BX0J1HOM 11enu BKJIIOYEHO CONMPOTUBIIEHHE S KOM, B BRIXOJIHOM L€ MapaieIbHO BKIIIOYE-
HbI conpotuBieHre 10 kOm u konaercatop 1 Mk®. OnpeaenuTh NepexoqHYI0 XapaKTePUCTUKY
3TOr0 YCUJIUTEINS U PACCUUTATh €€ TapaMeTPhl.

3aoaua 32. OnepalMOHHbBII YCUIUTEIb BKIIOUEH 110 CXEME C HHBEPTHPYIOIUM BXOJIOM.
Bo BX0JIHOM 11eny BKJIOYEHO COMPOTUBIEHHE 5 KOM, B BBIXOJIHOM LIEMH MOCJIEI0BATEIHHO
BKJII0YeHBI conportuiienne 10 kOM u konaencatop 5 Mk®. OnpenenuTs NepexoIHyI0 XapaKTe-
PUCTHKY 3TOT0 YCHWJIMTENS U PACCUUTATh €€ IMapaMeTPhI.
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