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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 aBTOMATHKa» 110 HaIpaBiieHUIO MoAroToBkH «13.03.02 Dnextpoanep-
TETHKA U DJICKTPOTEXHUKAY.

IIpakTryeckasi MOATOTOBKA peaU3yeTcsl Ha OCHOBE:

ITpodeccuonanshsbiit crangapt 40.180 «CIIELITUAJIMCT B OBJIACTU [TPOEKTUPO-
BAHIA CUCTEM SJIEKTPOITPUBO/IA».

O6o0menHas TpynoBas GpyHkius: B Pa3paboTka oTAeNbHBIX pa3AelioB MPOCKTa HA pas3-
JMYHBIX CTAJAMSIX IPOEKTUPOBAHUS CUCTEMBI MIEKTPONPUBOAA.

H3-2 Meroauku omnpeneneHus XapakTEPUCTHK 000PYIOBaHUA, ISl KOTOPOTO pas3pada-
TBIBAETCSI MPOEKT CUCTEMBI 3JICKTPONPUBOJIA, IPU PA3TUUHBIX pexkuMax padotsl, HY-1 Ilpume-
HATb METOJMKH U MPOLEIypbl CHCTEMBI MEHEKMEHTA Ka4eCTBa, IPaBUiIa aBTOMAaTU3HPOBAaHHON
CHCTEMBI YIpaBJICHUSI OpraHu3aluei, TpeOOBaHUS YaCTHOIO TEXHUYECKOTO 33/JaHusl Ha MPOBE-
JieHne oOclieIoBaHMsl 000pyIOBaHMS, Al KOTOPOrO pa3pabaThIBaeTCs MPOEKT CHCTEMBI JJIEK-
TPOIPUBO/A, AJISl ONpPECIICHHUS MOJTHOTHI AaHHBIX, HEOOXOAUMBIX Ul MIPOBEAEHUS 00Cien0Ba-
HUS.

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

OcHoBHbIE  pa3- | Pazgea 1 Kinaccudukamus 3;ieMeHTOB CHCTEM aBTOMATHKHU M MX OCHOB-
JIensl  /  TeMbl | Hble XapakTepucTuku: [{oHsITHE U KITacCHpUKAIUS YIIEMEHTOB CHCTEM aB-
JHCIHATIIHHBI TOMAaTHKH, MATEMAaTHIECKOE ONMMCAHHE 3JIEMEHTOB CHCTEM aBTOMATHKH.
Pa3nen 2 CuiioBble JIeKTPUYECKHE 3J1eMEHThI CHCTEM ABTOMATHKH:
DIIeKTPpUYECKHE IBUTATEIN TOCTOSTHHOTO TOKA, UX YCTPOMCTBO U Iepea-
TOYHBIC (1)YHKLII/II/I 9.H€KTpI/I‘-IeCKI/Ie JABUTATCIIN nepeMeHHoro TOKa, uxX
YCTPOWCTBO U JIMHEApU30BaHHBIC TIepeaTOYHbIe (YHKIMH. [ eHepaTopshl 1mo-
CTOSIHHOT'O ¥ IEPEMEHHOT0 TOKA, MX YCTPOMCTBO U MEpeaaTouHble (PyHKIIUH.
Paznen 3 CuiioBble NHEeBMATHYECKHE M THAPABJINYECKHE YJIEMEHThI CH-
cTeM aBTOoMaTUKN: DOu3ndeckre OCHOBHI pa0OThI THAPABIUIECKUX CUCTEM.
['uapaBnuyeckue IBUTATEIN M THIPABINICCKUES ITUIMHAPHI, KX YCTPOHUCTBO
U paboTa. Ou3nUECKue OCHOBBI pabOThI MHEBMATHYECKUX cucTeM. [IHeBma-
TUYECKHE JIBUTATEIN U TUIPABINICCKUE ITUIMHAPHI, HX YCTPOHUCTBO U pado-
ta. Pa3nen 4 Ynpasisionue 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, KJIaIlTaHbI 1 I[pOCCGJII/I ITHEBMATHUYCCKUX CUCTEM.
DIEeKTPOTrUAPABINYECKHUE PACIIPEICITUTEIH, HX YCTPOHUCTBO U paboTa. Pery-
.H}ITOpBI, KJIaITaHbI 1 ,Z[pOCCGJII/I I‘I/I,Z[paBJII/I‘IeCKI/IX CUCTEM.

2 IlepeyeHb IUIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JO0CTHKEHUS] KOMIIeTeHIUI
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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):

Tabmuna 1 — KoMnereHIInN 1 HHIUKATOPHI 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 NIEeITEIbHOCTHU

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

[TIK-1.2 YmeeT onpenensith
napameTpsl 000pyI0BaHUs
IIPU PA3IUYHBIX pEeXKUMaX
paboThI cornacHo TpeboBa-
HUSIM TEXHUYECKOI'O 3a71a-

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 Bnageet HaBRIKaMU
COCTaBJICHUSI OTYETA IO 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

JucuunimHa « eMEeHThl CUCTEM aBTOMATUKW» U3ydyaeTcs Ha 3 Kypce, 6 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:
«INEKTPUUYECKHE MALLTUHBI.

3HaHMsI, YMEHUS U HaBBIKU, chOpMHUpPOBAHHBIE NPU U3YUYEHUU AUCHUILTUHBI «JIEMEHTHI
CUCTEM aBTOMATHKW», OyIyT BOCTPeOOBaHBI MPH H3YyYEHUH TMOCICIYIOMINX AUCHUIIINH: «CH-
CTEMBbI O0BEKTHO-OPUEHTUPOBAHHOTO 3JeKTponpuBoaa», «b1.B./[B.02.01 DnekrponpuBosn Tu-
noBbIX MexaHu3mMoB», «b1.B.J[B.02.02 DnexrponpuBox oOmiero HasHaueHus», «lIpomsBoa-
CTBEHHAas IMpakTUKa (TeXHoJoruyeckas npaktuka)», «l[IpousBoacTBeHHas mnpakTuka (TMpesau-
IUIOMHAs IPAKTHKA)».

JucuumnuHa «JIeMeHThl CUCTEM aBTOMATHKI» YaCTHYHO peaju3yercs B (opme mpak-
TUYECKOM MOATOTOBKH. [IpakTHyeckasi MOArOTOBKAa OpPraHU3YeTCs IMyTeM IPOBEICHHUS / BBIMOJ-
HEHUs JIEKINH, TPAKTUYECKUX 3aHATUH.

JucuumimHa «OIEMEHThl CHUCTEM aBTOMATHKH» B PaMKaX BOCHUTATENbHON pabOTHI
HamnpaBiieHa Ha GOpMHUPOBaHUE y OOYUaAIOLIUXCSI aKTUBHOM I'pa)/1aHCKON MO3UIIUMH, YBAKEHUS K
mpaBaM B CBOOOJIaM YelIOBEKa, 3HAHUSI MPABOBBIX OCHOB U 3aKOHOB, BOCITUTAHHE YyBCTBA OTBET-
CTBEHHOCTH WJIM YMEHHUS apryMEHTHPOBATh, CAMOCTOSITEILHO MBICIUTh, Pa3BUBAET TBOPUYECTBO,
npodeccCHOHANbHBIE YMEHHS WM TBOPYECKH PA3BUTON JIMYHOCTH, CHCTEMbI OCO3HAHHBIX 3Ha-
HUH, OTBETCTBEHHOCTH 32 BBINOJIHEHHE YUeOHO-TPOM3BOCTBEHHBIX 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-
TeseM (10 BHAaM y4eOHbIX 3aHATHIT) M1 HA CAMOCTOSATEJIbHYI0O Pa0oTy 00y4arommxcst

OO6mmast TpyI0eMKOCTh (00beM) TUCHIUTIIINHBI cocTaBmsieT 4 3.¢., 144 akaj. gac.
Pacnipenenenne o0beMa TUCIIUTIIIMHBI (MOYJIS) TIO BUJAaM Y4€OHBIX 3aHATHM MPEICTaB-

JIEHO B Tadimue 2.

Tabmmma 2 — O0beM TUCHUTIIUHBI (MOYJIs1) TIO BUAAM YUEOHBIX 3aHITHI

O0BEM AUCHUIUINHEL

Bcero akanemu-
YECKUX YacOB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 144
KonrakTHasi aynuropHasi padora o0y4aroummxcs ¢ npenoaasareieM (mo | 56
BH/IaM Y4eOHBIX 3aHSATHI), BCEro

B Tom umncJe:

3aHATHA JEeKIIMOHHOT0 THNA (JIEKIMM U MHbIe y4eOHbIe 3aHATHUS, Ipeny- | 28
CMaTPUBAOIIKE TPEUMYIIECTBCHHYIO Tiepeaady yueOHoW nHpOopMaIuu Te-
JarOTUYECKUMH paOOTHUKAaMHU), B TOM YHCIIe B (OpME MPAKTUIECKOUN TO0JI-
TOTOBKU: 4
3aHATHA CEMHHAPCKOIr0 THUMA (CEMUHApPbI, MPAKTUYECKHUE 3aHATHUS, Mpak- | 28
TUKYMBI, TabOpaTopHble paboThl, KOJUIOKBUYMbI U WHbIE aHAJIOTUYHBIC 3a-
HATHS), B TOM YHClie B (popMe MPaKTHUECKOM MOATOTOBKH: 8
CamocTosiTesibHasi padoTa 00y4alOIIMXCH M KOHTAKTHasA padora, BKIIo- | 53
Yaromiasi TPYMIOBbIE KOHCYJIbTAllUU, WHIAUBUAYAIbHYIO padoTy o0ydaro-
HIMXCS C TMpernojaBaTesssMU (B TOM 4YMCIE WHIUBUIYyajbHble KOHCYJIbTa-
IIUH); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON
cpene By3a

[IpomexxyTodHast arTecTarust 00yJaronmxcs — JK3aMeH 35

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

padoTsbI

Ta6mmia 3 — CTpykTypa U coliep>kKaHue TUCIIUIUIMHBI (MOJTYJIS)

Bunsl yaeOHOM paboThI, BKIIIOYAsk CAaMOCTO-
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, BKIIFOYAs 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

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,
Ux ycmpoucmeo u nepedamoyHule hyHkyuu™

Cmamuueckue u ounamuieckue xapakmepucmu-
KU dJIEKmMpu4ecKux osuzcamereil NOCMOSIHHO20
MOKaA U MEMOOUKU UX pacuema

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 (YHKYUU.

Cmamuueckue u Ounamuyeckue xapakmepucmu-
KU 9J1IEKmMpu4ecKux osuecamernei nepemenrnoco mo-
Ka U MEmoOuKu 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, BKIIFOYAs CAMOCTO-
ATENBbHYIO paboTy 00y4aromuxcs u Tpya0-
€MKOCTb (B yacax)

KonraktHas pabota npemnoaasa- CPC
HaumenoBanue pa3zenoB, TeM U coJep>KaHue Ma- TeJs ¢ 00yJaroIUMHUCS
Tepuana Jlexkimu | Cemunap- | Jlabopa-
CKue TOpHBIE
(mpakTu- | 3aHATHA
YecKue
3aHSTHUS)
Tema 2.4 Cratnueckue npeodpa3oBaTeNn mapa-
METPOB NMEKTPHUUECKOM SIHEPTUHU, UX CXEMBI, pa-
0ota, mepeaaTouHble PyHKIUN
Cmamuueckue npeobpaszosamenu napamempos
NEKMPUYECKOU IHEP2UU, UX CXeMbl, paboma, ne- 4
pedamoynvie hyHKyuu
Hccneoosanue oonogasznozo 08yxnonynepuoono-
20 YNpaensaemozo GblnpamMumensi 4
Pacuem napamempos u xapaxmepucmuxk pegep- 15

CUBHbLX ynpaeiiemblx eblnp;mumeﬂeﬁ

Pa3znen 3 CunoBble IHEBMATHYECKHE H THAPABIUYCCKHUE JIEMECHTBI CUCTEM aBTOMATUKHU

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

Qusuueckue 0CHOBbL pabomul UOPABIUYECKUX
cucmem. T'uopasnuueckue ogueamenu u euopas-
JudecKue YUIUHOpsl, UX yCmpoucmeo u paboma

H3yuenue pabomol u xapakmepucmux 2uopasiu-
YecKUx YuruHopos

Tema 3.2 ®usnueckue 0OCHOBBI padOTHI MHEBMa-
TUYeCKUX cucteM. [IlHeBMaTnyeckue NBUraTesu u
THJIPABINYECKUE [IMIIMHIIPBI, UX YCTPOHCTBO U
pabora

Qusuueckue 0CHOBbL pabomvl NHEBMAMUYECKUX
cucmem. [Tneemamuueckue ogueamenu u euopas-
Ju4ecKue YUIUHOpol, UX yCmpoucmeo u paboma

H3ylteHue pa60mbl u xapakmepucmuk nHeema-
mu4yecKkux L;MJZMH()p06

2

Pa3nen 4 Ynpasasiioniue 3J1eMeHThI CHCTEM ABTOMATHKH

Tema 4.1 3aparoniye 3IEKTPUIECKHUE IIEMEHTHI
ABTOMAaTHYCCKHUX CHUCTEM, UX pa60Ta " CXCMBbI

361()62]01141/!6 JJIEKMpUYecKue 31emeHmvl aemoma-
mu4decKkux cucmem, ux pa60ma u cxemol

H3yyenue cxem u xapakmepucmux uHmezpupyro-




HaumeHnoBaHwue pa3jielioB, TEM U COJICp)KaHUE Ma-
Tepuana

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

KonraktHas pabota npemnoaasa-
TeJsl ¢ 00yJarOIUMUCS

Jlexun

Cemunap-
CKHue
(mpaktu-
yecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

uweeo 3a0aMyUKa UHMECUBHOCMU

H3yuenue xapakmepucmuk u cxemvl 08YKpAMHO
UHmMe2pUpyroue20 3a0amyuKa UHMeHCU8HOCMU

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

Onekmpuueckue pe2yisimopol, KOppeKmupyoujue
38eHbs U OAMYUKU ABMOMAMUYECKUX CUCTEM

H3yuenue cmpykmypuvix cxem u nepexooHbix Xa-
PAKMEPUCMUK NPOMBIUUIEHHBIX A8MOMAMUYECKUX
pe2yasamopos

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

Tema 4.3 DneKTpOITHEBMAaTUUECKUE PACIIPEAEIIN-
TEJU, UX YCTPOKCTBO U paboTa. Perynstopsl,
KJIallaHbl ¥ IPOCCETN THEBMATUYECKUX CUCTEM

OnexmponneemamuyecKue pacnpeoenument, ux
yempoticmeo u paboma. Pezynamopul, knananol u
opocceny NHeBMamuyecKux cucmem

Yenosnwvie obosnauenus PA3NMUYHBIX 2]1€KNpOon-
Heemamu4yecCKux u nHeemMamu4eCcKux 31emMeHmoe
HA NPUHYUNUAIbHbBIX cxemax*

4*

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

Dnexmpozuopasnuueckue pacnpeoeiument, ux
ycmpoticmeo u paboma. Pezynsamopwi, kiananul u
opoccenu 2uopasIuiecKux cucmem

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

4*

UToro
10 AUCHUILIMHE

28

14

14

53

* peasin3yeTcs B MPaKTUIECKOM Gopme

6 BHeaynnTopHasi caMoCTOsITeIbHAS padoTa 00y4YaromMXcsl 0 AU CHHUIIMHE (MOLY-

JI10)

[Tpu mmaHUPOBAaHUU CAMOCTOSITENEHON PAaOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJICTBO-

BaThCsI CICIYIONTUM pacTpeie]ICHUEM YacOB Ha CaMOCTOATEIbHYIO paboTy (Tadmura 4):




Tabmuia 4 — PexomenryemMoe pacnpeneeHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KoMnoHEHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB
N3ydeHne TeopeTudecKuX pa3iesioB JUCHHUIIIINHbI 16
IToaroroBka K 3aHATHUSIM CEMUHAPCKOrO THIA 17
[ToaroroBka u opopmieHne pacaeTHO-rpaduIecKoi padoThI 20
53

7 OueHoYHbIE CPeCTBA JI NPOBEACHNUS TEKYIIEr0o KOHTPOJISA U MPOMEKYTOYHOM
arTecTaAlMU O0YYAKOIIMXCS 10 JUCHUILINHE (MOIYJII0)

@OoH/T OIICHOYHBIX CPEJCTB JJIS MPOBEJCHHS 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 (MOIYIIO), MPAKTHKE XPAaHUTCS Ha Kade-
pe-pa3paboTunke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOAUYecKOEe U MH(OPMAITMOHHOE O0ecTieyeHre JUCHUIIIMHBI (MOTYJIS)
8.1 OcHoBHast suTEeparypa

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

2. Bacunpyenko, C.A. DieMeHTHl CUCTeM KOpaOelbHOM aBTOMAaTHKH. YdeOHoe rmocodue
st By30B / YTB. B kau.yue0.mocobduss YuénsiM coBetoM GPI'BOY BO "Komcomomnbckuii-Ha-
Amype roc.texH.yH-T",  Komcomonbck-Ha-Amype.  M3a-Bo Komcomomnbckoro-ma-Amype
roc.texH.yH-ta — 2016. — 104c.

3. ManaxoB A.Il. D1eMeHTbI cucTeM aBTOMATUKH U aBTOMAaTU3UPOBAHHOTO 3JIEKTPOIPH-
BoJIa [ DNEKTPOHHBIN pecypc]: yueOHO-MeToaudeckoe nocodue / A.I1. Manaxos, A.Il. Ycaués. -
DNEKTPOH. TEKCTOBBIE NaHHbIe. - HoBocuOupck: HoBocuOupckuii rocy1apCTBEHHBIN TEXHUYE-
ckuit yausepcutert, 2011. - 106 c.: // IPRbooks: anexTporHOo-0nOmoTeyHas cuctema. URL:
http://www.iprbookshop.ru/45460.html (nata o6pamenus 11.06.2021). — Pexwum goctyna: mo
MOJIUCKE

4. Bacunpuenko, C.A., Yépnsiid, C.II., CyxopykoB C.1. I'mapaBinuyeckue ¥ NHEBMAaTH-
YECKHE AJIEMEHTHI CUCTEM aBTOMATHKHU. Y4eOHoe mocobue / YTB. B Kau.yued.mocooust YUEHbIM
coetoM O®I'BOY BO "Komcomonbckuit-na-Amype roc. yH-T"', Komcomonbck-Ha-Amype. U3n-
B0 Komcomonbckoro-na-Amype roc. yu-ta —2018. — 111c.

8.2 JlomotHuTE/ILHAS IMTEPATYPA

1. Bacunwsuenko, C.A., [leproxxkoBa, H.E.,ConoBbeB, B.A. CunoBas anekTpoHuka. Y4eo-
HOE mocoOue s By30B/ YTB. B Kau.yue0.mocooust Yuéusim coerom ®I'BOY BO "Komcomons-
ckuii-Ha-Amype roc.TexH.yH-T", Komcomonbck-Ha-Amype. M3n-Bo KomcoMonbckoro-na-Amype
roc.texH.yu-ta — 2016. - 114c.

2. 3abponuH, 0.C. [IpomsltieHHas snekTpoHuka Y4ueOHuk ams By3oB / F0.C. 3abpoaun.
— Mocksa : AnbsHc, - 2008. — 496¢.

3. Bacunpuenko, C.A., I'youm, A.C., Cyznopd, B.U., Uepnerii, C.I1. DnemeHTHI cUCTeM
ABTOMATUKH. DJIEKTPOHHBIE 3JIEMEHTHI CUCTEM aBTOMATHKU: MPAKTUKYyM/ Y TB. B Kad. IPaKTUKY-
Ma Yuénsim coBeroM PI'BOY BO "Komcomonsckuii-na-Amype roc. Texs. yu-1"',  Komco-
MOJIbCK-Ha-AMype. M3a-Bo KoMcoMmonbckoro-ua-Amype roc. Texs. ya-ta — 2016. - 143 c.



http://www.iprbookshop.ru/45460.html
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4. Kmynp B.A. 3MepuTenbHbIe JIEMEHTH aBTOMATUKH [ DTIEKTPOHHBINA pecypc] : yueo-
Hoe mocoOue / B.A. XKXMyapb. - DneKTpoH. TeKCTOBBIC NaHHbIe. - HoBocubupck: HoBocubupckuit
roCy/IapCTBEHHBINA TeXHUYeCKui yHuBepcurer, 2012. -72¢.: // IPRbooks: anexkTpoHHO-
ouommoteunas cuctema. - URL : (mata obpamenus 11.06.2021). — Pesxxum goctyna: 1o mojmnumc-
Ke.

5. KongpateeB A.C. I'unpaBinvka v ruIpOMHEBMONPUBO/, [ DJIEKTPOHHBIN pecypc]: MeTo-
nuueckue pexkomenaanuu / A.C. KoHaparees. - DIEKTPOH. TEKCTOBBIE NaHHBIE. - M.: MOCKOB-
CKasl TOCYIapCTBEHHAsI aKaJIeMHUsI BOJHOTO TpaHcmopTa, 2012. - 48 c.: // IPRbooks: anexkTpoHHO-
6ubmmoreuynas cucrema. - URL: http://www.iprbookshop.ru/46440.html : (naTa obpameHus
11.06.2021). — Pesxum gocTyna: 1o MmojmucKe.

8.3 Metoanyeckue ykazaHus 1Jisl CTYA€HTOB 10 OCBOEHHUIO U CIIUTIIIHHbI

1. Bacunbuenko, C.A., Uépnniii, C.I1., CyxopykoB C.1. ['mapaBinyeckue v MHEBMaTH-
YEeCKHE AJIEMEHTHI CUCTEM aBTOMATHKHU. YueOHoe nocodue / YTB. B Kau.y4e0.mocoOust Y4EHbIM
cosetoM PI'BOY BO "Komcomonbckuii-Ha-Amype roc. yH-T", Komcomoinbck-Ha-Amype. U3a-
B0 Komcomonbckoro-Ha-Amype roc. yu-ta—2018. — 111c.

8.4 CoBpeMeHnHbIe MpodeccHOHANbHBIE 0a3bI JAHHBIX M HH(POPMALMOHHBIE
CIIPaBOYHBIE CHCTEMbI, HCIOJIb3yeMble PH OCYIeCTBJIEHHN 00pPa30BaTeIbHOI0 Mpolecca
Mo JUCHUNJIHHE

1. consultant.ru: madopmMamoHHO-cIIpaBoYHas cucTeMa «KOHCYIbTaHT IITIOCY : CalT. —
Mockga, 2021 — . — URL: http://www.consultant.ru (nata oopamenus: 29.04.2021). —
Pexxum octyma: s 3aperucTpup. 0JIb30BaTENICH.

8.5 Ilepeuenn pecypcoB HHGPOPMALMOHHO-TeIeKOMMYHUKAIMOHHOM ceTn «UHTep-
HeT», He00XOAUMBIX /IJIsl OCBOCHUSA TUCHHUILUIMHBI (MOYJIfA)

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

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

Tabmuma 5 — [lepedeHs UCMOIB3yeMOro MPOrpaMMHOTO OOeCTICYCHUS

Hanmenosanue [10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BAHUS
Microsoft Imagine Premium JInuen3nonHbIi Jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoHAas TUIICH3MUS, YCIIOBHSI HCTIOIB30BAHUS TI0 CCHUIKE:

https://www.openoffice.org/license.html
MaTeMaTUYECKUU PEIaKTOp CepBucHbId KOHTpAKT # 2A 1820328, MTULIEH3UOHHBIN KJTIOY,
MathCad noroBop Ne 106-AD120 ot 27.11.2012

9 Opranu3auMoOHHO-TIeAArOrHYeCKHue yCJaA0BUS

Opranusanyus 006pa30BaTEIBHOTO MPOIECcCa PErJIAMEHTHPYETCS YIeOHBIM TUIAHOM U pac-
NUCaHWEeM y4eOHBIX 3aHATUH. SI3bIK 0OyueHHs (mpemogaBaHusi) - pycckuil. [[ns Bcex BuIOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKUI Yac yCTaHABIMBAETCS MPOJOTHKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIAMBHIYaIbHOH 0Opa30BaTENbHOM TpPaeKTOpUHU OO0ydaro-
IIUICS IMEET MPaBO Ha Mepe3adeT COOTBETCTBYIOIUX MUCHUILINH U MPOPECCHOHATBHBIX MOTY-


http://www.iprbookshop.ru/46440.html
https://www.festo.com/cms/ru_ru/index.htm
https://student.knastu.ru/
https://www.openoffice.org/license.html
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JIeil, OCBOEHHBIX B MPOIlECcCe MPEANISCTBYIOMIET0 00yUeHus, KOTOPHI 0CBOOOXKAAeT 00yJaroIe-
rocsi OT HEOOXOMMOCTH WX TOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHbIil mpoliecc MpH MPEnogaBaHuu Kypca OCHOBBIBAECTCS Ha MCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NHHOBALMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHi. TpagunnoH-
HbIe 00pa3zoBaTeIbHbIC TEXHOJIOTUU NPEACTABICHbI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKU-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTUH UCIIONB3YIOTCS B BUJIE LIMPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX (POpM MpoBeneHus 3ausaTuii. UTHpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTWU PEATM3YIOTCS MyTEM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B HH(OPMAIIMOHHON 00pa30oBaTeIbHOM cpere.

9.2 3aHATHA JEeKIMOHHOI'0 THIIA

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

Ha nepBoif iekuiuu 1eKTop 00s3aH NMpenynpeauTh CTYAEHTOB, IPUMEHUTEIBFHO K KaKOMY
06a3zoBOMY yueOHUKY (yueOHUKAaM, y4€OHBIM TOCOOUSM) OyIeT MPOYUTaH KypcC.

JleKIMOHHBIN Kypc MOJDKEH JaBaTh HauOOJBIIWH 00BbeM MH(OpMAIMK M o0ecreyrBaTh
Oosee rry0OKOe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIHHO MEHBIICH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENbHOE U3YUEeHUE MaTepraa.

9.3 3aHATHS CEMMHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEJICTABISAIOT COOON NETATU3AIMIO JIGKIIMOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBATHIBAIOT BCE OCHOBHBIE Pa3eIIbl.

OcHoBHO# (hopMOIi TIPOBENICHHS] CEMUHAPOB SIBISETCA 00CYXAeHuEe Hanboee mpoliaeM-
HBIX M CJIOKHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a Takke pa3dop NMPHMEPOB U CHUTYyallMd B
ayJUTOPHBIX YCIOBHX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJCHTOB IO COOTBETCTBYIOLIMM TeMaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBACTCS 10 CIEAYIOIIUM KPUTEPHSIM:

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

- y4acTHe B IUCKYCCHSAX;

- BBITTOJTHEHHUE MTPOCKTHBIX U MHBIX 3a/JaHUH;

- ACCHCTUPOBAHME MPEIOIaBATEIIO B IPOBEACHUH 3aHATHI.

OtBeT 10KEH OBITH ApTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJICP)KATh
CCBUIKHM Ha HCTOYHUKHU.

JIoKmaapl ¥ ONMOHUPOBAaHHE JOKIAZO0B MPOBEPSAIOT CTENEHb BIIAJACHHUS TEOPETHYECKUM
MaTepHajoM, a TaKXkKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUI.

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

9.4 CamocrosiTesibHasi padoTa 00y4arOMXCs M0 JUCHUIINHE (MOYJII0)

CamocrodarenbHas paboTa CTYAEHTOB — 3TO MIPOIECC aKTUBHOTO, IIEJICHANPABICHHOTO
NpUOOPETEHNs CTYACHTOM HOBBIX 3HAHHH, YMEHHH 0€3 HEeloCpeICTBEHHOTO YJacTHs Hpernoja-
BaTeNs, XapaKTEPU3YIOIIUICS TPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLICHKOH Pe3y/IbTaTOB JIEATEIHHOCTH 00yUJaromerocs.

Lenu camocToOsATENHHON pabOTHI:
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- CUCTCMATHU3alUA U 3aKPCIIJICHUC ITOJTYUCHHBIX TCOPCTUUCCKHUX 3HAaHUU U MPAaKTUYCCKUX
YMEHHH CTYJAECHTOB;

- yroyOJIeHre U pacliupeHne TEOPETUICCKIX 3HAHU;

- (popMuUpOBaHUE YMEHUU HCIOJIb30BaTh HOPMAaTUBHYIO U CHPAaBOYHYIO JTOKYMEHTAIUIO,
CIIELIHAIBHYIO JIUTEPATYPY,

- pa3BUTHE MO3HABATENbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTY;

- (hopMHpOBaHHE CaMOCTOSTEIILHOCTH MBIIIJICHHS], TBOPYECKOW MHUIIMATHUBBI, CIIOCOOHO-
CTel K cCaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3alliu;

- pa3BUTHE UCCIIEJOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrodrenbHas paboTa MOXKET OCYIIECTBISATHCS MHAMBUAYAJIbHO WIN TPYNIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJIU, 00bEMa, YPOBHS CI0KHOCTH, KOHKPETHOM TEMaTHKU.

Texnonorus opraHuzanu CaMOCTOSITCILHOU pa60T1>1 CTYACHTOB BKJINOYACT MCITIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHOH CaMOCTOATENBbHOH pabOThl CTYJEHTOB MOXKET
MPOXOJANTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOU (hopme.

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 MCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOM JINTEPATYPHI.

9.5 Meroanueckne yKa3aHHus 1JIs1 00y4alOIIMXCS 110 OCBOCHHIO 1M CHMIIJIMHbBI

[Tpu M3yd4eHuH AUCHUILTIHBI 00yYarOIUMCs 1eTIeCO00Pa3HO BBIMOIHATE CIEAYIOIINE pe-
KOMEHAINH:

1. 3y4yenne yaeOHOM TUCITUTUIMHBI TOJKHO BECTUCH CHCTEMATHIECKH.

2. Ilocne n3yueHus Kakoro-mu0o paszena no yueOHUKY WM KOHCIEKTHBIM MaTepuaiam
PCKOMCHAYCTC IO MaMATU BOCIIPONU3BCCTH OCHOBHBLIC TCPMUHBI, OMIPCACIICHUA, ITIOHATUA pa3ac-
na.

3. OCOGOG BHUMAHHUC CICAYCT YACINUTH BBIIIOJHCHUIO OTUYCTOB 110 NPAKTUYCCKUM 3aHATU-
M Y UHAUBHUIYaJIbHBIM KOMILUIEKCHBIM 33IaHUSIM Ha CAaMOCTOSITENIbHYIO paloTy.

4. Bes Temartuka BOITPOCOB, U3YYACMBIX CAMOCTOATCIIBHO, 3aJdCTCA Ha JICKIUAX IPCIIO-
naBaTeneM. MM e aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPHOIUUYECKON
HaY4HOI uTeparype) Uit 6ojee AeTalbHOTO OHUMAaHUs BOIIPOCOB, O3BYYCHHBIX Ha JICKIHH.

[Tpu camocTosTeTHHON IPOPAOOTKE Kypca 00yUYaIOIIUECS TOJKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONpeAETCHUS U (PaKThI;

- IOBTOPUTH SaKOHCHeKTHpOBaHHBIﬁ Ha JICKIUOHHOM 3aHATUU MaTCpual U NONOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOM TEME JIUTEPaATYphI;

- UI3YyYUTb PCKOMCHAOBAHHYIO JINTCPATYPY, COCTABIIATH TC3UCHI, aHHOTAIUU 1 KOHCIICKTBI
Haubosee BaKHBIX MOMEHTOB;

- CAMOCTOATCIIbHO BBITIOJHATL 3aJlaHU, AHAJIOTHUYHBIC ITPCAJIAaraCMbIM Ha 3aHATUAX,

- HCIIOJIb30BATh sl CAMOIIPOBEPKHU MaTepuabl (OH/Ia OLIEHOUYHBIX CPEJICTB.

10 Onucanue MmaTepuaabLHO-TEXHUYECKOT0 o0ecneyeHusl, He0OX0AUMOro JIsl 0CY-
HIeCTBJIEHHS 00Pa30BaTEJIbHOI0 MPOIecca Mo JUCHHILINHE (MOIYJIIO)

10.1 YueOHo-1200paTOpHOE 000PYI0BAHUE

Ta6muma 6 — [lepedens o0opyaoBaHus JabOpaTOPUN

HanmenoBanue ayautopun

Aymuropus (;rabopaTtopun)

Hcnons3zyemoe o6opyaoBaHue
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202/3 JlaGopatopusi OBM wu BbI- | mepcOHATBHBIE KOMIIBIOTEPHI
YUCIUTEIbHBIX MPOMBIIIICH-
HBIX CETeH
103/3 JlaGopaTopusi THIOBBIX 3J€- | IEPCOHAIbHBIE KOMIBIOTEPH U 00OPYIOBAHUE IO

MEHTOB, YCTPOMCTB CHCTEM | 3JIEMEHTaM CHUCTEM aBTOMATUKU
aBTOMATUYECKOI0  yIpaBiie-
HUS M CPEICTB U3MEPEHUIT

10.2 TexHu4eckHe U IJIEKTPOHHBbIE CPeICTBA 00YUeHUsI

[Tpu npoBeeHNN 3aHATUN UCTIONB3YETCS ayAUTOPHs], 000pyIOBaHHAS MPOEKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus mpe3eHTanuii. Kpome Toro, nmpu npoBeneHun
JEKIUN U MPAKTUUECKUX 3aHATUN HE0OXOIUM KOMIBIOTEP C YCTAaHOBJIECHHBIM Ha HEM Opay3epoM
¥ TIPOTPaMMHBIM 00€CTIEeYCHHEM IS IEMOHCTPAIIMH MTPE3ESHTAIHIA.

[ToaroroBieHsl J€MOHCTPALMOHHBIE MaTepHAaJIbI 10 000pyn0BaHuIo festo.

JlabopaTopHble ¥ pakTHYecKue 3aHATUs [[1s1 1ab0paTOpPHBIX U MPAKTUICCKUX 3aHITHI
ucnonb3yetcs aynutopust Ne 103/3, 202/3, ocnamienHast 0600py10BaHHEM, YKa3aHHBIM B Ta0Il. 6:

CamocrosiTesibHast padora.

[Tomemmenust i caMOCTOSATENBHON PAOOTHI OCHAIICHBI KOMIBIOTEPHON TEXHHUKOM C BO3-
MO>KHOCTBIO MOJKIIOYEHHS K ceTH «HTepHET» U TOCTYIOM K AJIEKTPOHHON MH()OpPMaMOHHO-
oOpa3zoBatenbHOil cpene KHAT'Y:

- yutaneHEIN 321 HTh KHAT'Y;
- KoMIbIoTepHbIe Kiacchl (aya. 202 kopmyc Ne 3).

11 Huble cBeaenus

MeToanuyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTSAMHU 310POBbA 1 HUHBAJIUAOB

OcBoeHHE MUCIUIUIMHBI 00YYAIOIUMUCSA C OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 310POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMHU OOY4YalOIIMMUCS, TaK U B OTIEIBHBIX
rpynnax. [Ipeamnonaratorcst crieluaibHbIE YCIOBUS AJIS MOTYYCHHUSI 00pa30BaHUS 00yUYarOIIIMIU-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-niearorndeckuii cocTaB 3HAKOMUTCS € MCUXOJIOT0-(DU3HOTOTHUECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbSI, MHJIMBUyaJbHBIMUA MPOTPAMMaMH PEaOMINTALMA 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 amperns
2014 r. N AK-44/05BH) B Kypce MpEAIoaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTHUBHBIE U pe-
(i1eKCUBHBIE METOABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIBTYPHON peabuIuTaIK C LEebl0 0Ka3a-
HUS TIOMOIIM B YCTAHOBIICHUU TMOJHOIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUH C JPYTUMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [lonbop u
pa3zpaboTka y4eOHBIX MaTepUaoB MPOU3BOAATCS C YUETOM MPEJOCTABICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKUX
CPEICTB M HHPOPMAITMOHHBIX CUCTEM.

OcBoenue nuctuiivHbl JuinamMu ¢ OB3 ocyliecTBiIgeTcs ¢ UCMOIb30BAHUEM CPEICTB
o0ydeHust 00IIero W CrenuaIbHOr0 Ha3HA4YCHUS (MEPCOHAITBHOTO U KOJUIGKTHBHOTO HCIIONB30-
BaHMs). MaTepruaabHO-TEXHUUECKOe 00eCriedeHHe MPeayCMaTPpUBAET MPUCTIOCOOJICHNUE ayIUTO-
puii k Hyxaam aun ¢ OB3.
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dopma mpoBEACHUS ATTECTAIMH JIJIsl CTYACHTOB-UHBAIHMIOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TIcUXOo(pu3ndeckux ocooennocter. st crynentoB ¢ OB3 npeagycmarpuBaet-
csl JocTymHas (hopMa mpeIoCTaBlIeHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

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

- B IIe4aTHOW (opMe WIIH JEKTPOHHOU (opMe ¢ YBETUUECHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (IJIs1 JIUII C HAPYIICHUSIMU CITyXa, PeUH, 3PCHHUS);

- METOJIOM YTEHUSI aCCUCTEHTOM 33IaHUsI BCIYX (1S JIUL C HAPYLICHUSIMU 3PEHHUS).

CryneHTaM ¢ WHBAJIMIHOCTHIO YBEIMYHUBACTCS BPEMs Ha TOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakuX CTYIEHTOB MpeaycMaTpuBaeTcs HocTymHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, & UMEHHO:

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

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

- YCTHO (7151 JIML C HAPYIIEHUSIMU 3pEHHS], OOPHO-IBUTATEIHHOTO arapara).

[Tpu HeoOxXoaUMOCTH JIsi OOYYAIOIINXCS C MHBAJIMIHOCTHIO MPOIIEypa OIECHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOIUTHCS B HECKOJIBKO ITAMOB.



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 aBTOMATHUKA
IPOTrPaMMBI

KBanmudukarnus BeITyCKHUKA bakanasp

I'ox Havana moAroToBKH (10 yuyeOHOMY IIJIaHY) 2021

®opma o0yueHHs

Ounas popma

TexHomorust 00yueHus

TpaguuuoHnHas

Kypc

Cemectp

TpynoeMkocTs, 3.€.

3

6

4

Bua npomexyTo4yHoii arre-

cTauuu

ObecneunBaroliee NoapasieneHue

DK3aMeH

Kadenpa «3nexTponpuBo 1 aBTOMaTH3AIMS TPOMBIIIICHHBIX

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

OTHECCHHBIX ¢ UHIUKATOPAMHA JOCTUKCHUHA KOMHeTeHHHﬁ

Tabmmma 1 — KomneTeHmu u M"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-
HAJIBLHOM JIESITETbHOCTH

T1K-1.1 3HaeT MeTOnUKH
OTIpe/IeTICHUS XapaKTepH-
CTUK 000pYIOBaHHUS TIPH
Pa3NUYHBIX peKUMax pado-
THI

[IK-1.2 Ymeer onpenensth
napameTpbl 000py1I0BaHHS
MIPH PA3ITUYHBIX PEKUMAX
paboTHI coriacHo TpeboBa-
HUSM TEXHUYECKOTO 3a/1a-
HUS

IIK-1.3 Bnaneer HaBLIKaMU
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
JUCIUILINHBI cpeacTBa
Paznen 1 ITK-1 Tect [IpaBUIBHOCTH BBIMOJHEHUS
3aJjaHUs

Pa3nensr 2-4 I1K-1 3amaun K 9k3a- | [lomHOTa M MpPaBUIIBHOCTH
MCHY peuieHus 3aaa4

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

Paznemnsr 3,4 I1K-1 [IpakTnueckue [TonHOTa M MPaBUIBHOCTH
3aHATHA BBIIIOJTHEHUS 3a/1aHHUS

Pa3nensr 1-4 I1K-1 Bompocsl k 3k- | [lonHOTa ¥ paBUIIBHOCTH
3aMEHy OTBETOB Ha BOIIPOCHI

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

2 Meroauyeckue MaTepuaJibl, ONpeaeaolue Npoueaypbl OlleHUBAHUSA 3HAHMUH,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSATeJIbLHOCTH, XapaKTepu3youme npouecc popmupo-

BAaHHUS KOMIIeTEHIMIA

Meroauueckue Marepuaisl, ONPEACIIAIONIUNe MPOLEeAYPbl OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEIBHOCTH, IPEJCTABIECHBI B BUJIE TEXHOJOTHYECKON KapThl AUCIH-

TUTHHEI (Tabnuma 3).
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HaumenoBa-
Cpoxu
HHE IIxana oue- Kpurepun
BBINOJIHE-
OLICHOYHOI0 st HHMBaHUSA OlLlCHUBAHUS
cpelcTBa
6 cemecTp

IIpomexyTouynas arrectanus B popme «IK3amMeH»

BOIIPOC K K-
3aMeHy

1 Tect B TEUEHUE 9 GayuoB 9 6amnoB — 81-100 % mnpaBUILHBIX
ceMecTpa OTBETOB — BBICOKUI YPOBEHb 3HAHMIA;
6 OamnoB — 61-80 % mnpaBUIBHBIX
OTBETOB — JIOCTATOYHO BBICOKHIA
YPOBEHb 3HAHMIA;
3 Gamna — 41-60 % mpaBUIBHBIX OT-
BETOB — CPEIHUN YPOBEHb 3HAHUI;
0 6amnoB — 0-40 % mpaBUIBHBIX OT-
BETOB — OYCHb HU3KUH YpOBEHb 3Ha-
1505071
2 JlaGopaTopHasi | B TeueHue 3 Gamta 3 Oamna — CTYyACHT TMOKa3ayl OTIWY-
pabora Nel ceMecTpa HBbIC 3HAHUS, YMCHUS U HABBIKU IPH
3 | Jlaboparopras | B TeueHue | 3 Oamia perICHHH NPO(ECCHOHATBHBIX 3a/ad
paBora NeS cemecTpa B paMKax YCBOEHHOTO Y4eOHOro Ma-
Tepuana.
2 Gamia — CTyJIEHT ToKa3al XOPOIIIHe
4 | JlJaboparopHas | B TedyeHue | 3 Gaiia SHAHWS,, YMCHHS M HABBIKH TMPH Pe-
pabota Ne6 ceMecTpa IIEHUH TPOPECCHOHAIBHBIX 3a/1au B
pamMKax yCBOEGHHOTO y4eOHOro Mare-
5 JlaGopaTopHasi | B TeueHHE 3 Gamta puana.
pa6ora Ne7 ceMecTpa 1 ©amn — CTyHeHT MoKasall YAOBJe-
TBOPUTEIFHOE BIIQJICHUE 3HAHUSIMH,
6 | IIpaktuueckoe | B TeueHue | 3 Gamia YMCHUSIMHA W HaBBIKAMH TIpH peIIe-
saasTHe 1 cemecTpa HUM TPOPECCHOHATBHBIX 33734 B
pamMKax yCBOEGHHOTO y4eOHOro mare-
7 | Ilpaktuueckoe | B TeueHue | 3 Gamia puana.
3aHATHE 2 ceMecTpa 0 GaiuioB — CTYACHT lijHeMOHCTpH-
pOBaJl HEOCTATOYHBIH YPOBEHb BJIa-
8 [IpakTHueckoe | B TEUEHHUE 3 damna JICHAA  SHAHHMAMH,  YMCHMAMU ~ 1
HABBIKAMU TPU pelIeHUH Tpodeccu-
3aHsATHE 3 cemectpa OHAJBHBIX 33/1a4 B PaMKaX YCBOEH-
HOTO y4eOHOTO
[IpakTHueckoe | B TeueHUE 3 Gamta
3aHATHE 4 ceMecTpa
9 Beinonnenue B TEYCHUE 3 Gamna
PI'P cemecTpa
Tekymuit KOHTPOJIb: - 36 6aioB -
10 | KouTponbHslii | BO Bpems 5 GayioB 5 Ga/IOB — CTYJEHT [MOKa3aJl OTIHY-
ceccuu HbIC 3HAHWSI B OTBETE Ha KOHTPOJIb-

HBIN BOIIPOC.

4 Ganna — CTYICHT MOKa3ajl XOPOoIIne
3HAHUA B OTBETC Ha KOHTpOHBHBIﬁ
BOIPOC.
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Haumenosa-
HHE
OIIEHOYHOT'0
CpencTra

Cpoxu
BBINOJIHE-
HUS

MIxana one-
HUBAHUA

Kpurepun
OlleHUBAHMS

3 Gajuta — CTyJeHT TTOKa3all yI0BJIe-
TBOpI/ITeHBHBIG 3HAHUS B OTBETC HaA
KOHTPOJIbHBINA BOIIPOC.

(0 6amIoB — CTYJIEHT MPOIEMOHCTPH-

pOBaJl HEAOCTATOYHBINA YPOBEHD BIIa-
JICHUS 3HAaHUSIMU B OTBETE Ha KOH-
TPOJIBHBIN BOIPOC.

11 | 3amaum k 7k-
3aMeHy

BO BpeMs
ceccuu

5 0a/uoB

5 6anyoB - CTYJCHT NMPaBUIHHO BbI-
MOJIHUJT TPAKTUYECKOe 3ajaHue Ou-
neta. [loka3an oTIMYHbBIE YMEHUS B
paMKax OCBOEHHOI'O yueOHOro MaTe-
puana. OTBETHJI HA BCE JIOMOJIHU-
TEJIbHBIE BOMPOCHI.

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

3 6ayIoB - CTYJEHT BBIIIOJIHUI MPaK-
TUYECKOE 3a/laHue OuiieTa ¢ cyiie-
CTBEHHBIMU HeTOYHOCTAMH. [Tokazan
YIOBJIETBOPUTEIbHBIE YMEHUSI B
paMKax OCBOEHHOI'O yueOHOro MaTe-
puana. [Ipu oTBETaX Ha NOMOIHU-
TeJIbHBIE BOMPOCHI OBUIO TOMYLIEHO
MHOT'0 HETOYHOCTEM.

0 OamioB - mpU BBIMOJHEHUU MpPaK-
TUYECKOTO 3aJaHusl OwWieTa CTYICHT
MIPOJIEMOHCTPUPOBAI  HEAOCTATOY-
HbI ypoBeHb yMeHUU. [Ipu orBerax
Ha JIONOJHUTENIbHBIE BOMPOCHI OBLIO
JOTYIIEHO MHOXECTBO HEMPaBUIIb-
HBIX OTBETOB.

IIpomexxyTouHas
arTecTanus

10 bamoB

HUTOI'O:

46 0ayuIoB

Kputepun oneHkn pe3yibTaToB 00y4eHUsI 10 AU CUMUILIMHE:

0 — 64 % OT MakCMMaJIbHO BO3MOXKHOM CyMMBbI OaJIJIOB — «HEYJOBJIETBOPUTEIBHO» (HEIO-
CTaTOYHBIN YPOBEHb ISl IPOMEKYTOYHOM aTTECTAIlMU IO JUCIHUILTHHE);

65 — 74 % oT MakCUMaJIbHO BO3MOXHOH CyMMBbI 0QJIJIOB — «YAOBJIETBOPUTEIBHOY» (TIOPOTO-
BBl (MUHUMAJIBLHBIN) YPOBEHB);
75 — 84 % OoT MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);
85 — 100 % OoT MakCUMaJIbHO BO3MOYKHOM CyMMBI 0aJlIOB — «OTJIIMYHOY» (BBICOKHI (MaKcH-

MaJIbHbIi) YPOBEHD)
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3 TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEePHAJIbl, He00XO0AMMBbIE 1JIs1
OLIEHKHU 3HAHU I, YMEHHNH, HABBIKOB U (MJIM) ONbITA JeATEJbHOCTH, XapaKTepH-
3ylomme npomecc popMmupoBaHns KOMIIETEHIIUI B X0/1e OCBOeHHsI 00pa3oBa-
TeJIbHOH MPOrpaMMblI

3.1 3agaHus I TeKylero KOHTPOJIsl yClneBaeMOCTH
TecToBBIE BONIPOCHI

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

2. I1o kakoMy OCHOBHOMY TapaMeTpy OTINYAIOTCS CHIIOBBIC DJIEMEHTHI CHCTEM aBTOMATHUKH OT
YIPaBISIOUUX 3JIEMEHTOB:

a) 110 pa3Mepam U BeCy;

0) 1Mo MPOU3BOAUTEIILHOCTH TTpeoOpa3oBaHms U 00paOOTKH BXOAHOM HHPOPMAIINH;

B) 10 BEJTMUMHE SHEPTHH, IPOTEKAIOLIEH Uepe3 JIEMEHT;

T') Mo 00JIaCTH TPUMEHEHUS.

3. ITo kakoMy OCHOBHOMY HapaMeTpy OTIUYAIOTCS YIPABISAIONINE 3JIEMEHThI CUCTEM aBTOMAaTH-
KU OT CUJIOBBIX DJIEMEHTOB:

a) mo crocoOy mpeoOdpa3zoBaHus BXOTHOW HH(POPMAIIHH JIEMEHTOM;

0) 1o rabapuTam u Becy;

B) 10 BEJIMUYMHE YHEPTHH, TPOTEKAIOIIEH Yepe3 AJIEMEHT;

1) IO Ha3HAYEHUIO.

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

0) TOJLKO THIIPABINYECKUE U ITHEMATUICCKUE

B) TOJIBKO 3JIEKTPOMEXAaHHUECKUE

T') T100BIE U3 BHIIICTIEPEUNCICHHBIX

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

0) AaTYMK HAIPSDKEHUS,

B) YIIPaBISieMbIl BBIIPSIMUTEID;

I') aHaJIOroBO-1M(POBOIi MpeodpazoBaTeb.

6. XapaKTepucTHKa yIpaBIeHMsI 3JIEMEHTA CUCTEMBI aBTOMATHUKH CBSI3bIBACT ...
a) BXOJIHYIO KOOpAMHATY 3JIEMEHTa U BO3MYIIatolliee BO3AeiicTBIE

0) BBIXOJHYIO ¥ BXO/IHYIO KOOPJIMHATHI 2JIEMEHTA CHCTEM aBTOMAaTHUKH

B) BBIXOJIHYIO KOOPJAMHATY 3JIEMEHTa U BO3MYILalolllee BO3AeCTBIE

I') BXOJIHYIO0 KOOPAMHATY 3JIEMEHTA U TEKYILEE BPpEMS
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7. XapakTepUCTUKOW YIIPABJICHHS JIEMEHTA CUCTEMBI aBTOMATUKH HA3bIBAETCS 3aBUCUMOCTD
MEXAY ...

a) BBIXOJAHOM KOOPAMHATOU 3JIEMEHTA U TEKYIIIUM BPEMEHEM

0) BXOJHOUW KOOPJMHATOM JIEMEHTA U TEKYIIIMM BpEMEHEM

B) BBIXOJIHOM M BXOJIHOM KOOpJMHATAMU 3JIEMEHTA MPU HEU3MEHHOM BO3MYIIAIOUIEM BO3IEH-
CTBUHU

') BBIXOJHOW KOOPAMHATON 3JIEMEHTa ¥ BO3MYIIAIOIIUM BO3/IEHCTBHEM

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

a) BXOJIHYIO KOOpAMHATY 3JIEMEHTa U BO3MYIIatolliee BO3AeiicTBIE

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

B) BBIXOJIHYIO KOOPJAMHATY 3JI€MEHTa U BO3MYILAIOIIee BO3ACHCTBUE TPU HEN3MEHHON BXOJHON
KOOpJMHATe

') BXOJIHYIO KOOPAMHATY 3JIEMEHTA U TEKYIllee Bpemsi

9. BaeniHei (Harpy304HoOi) XapaKTEPUCTUKON YIIpaBICHUS AIEMEHTa CHCTEMbl aBTOMAaTUKHU
Ha3bIBACTCS 3aBUCUMOCTb MEXKY ...

a) BBIXOJTHOM M BXOJHOM KOOpJUHATAMH 3JI€MEHTa CUCTEM aBTOMATHKHU

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

B) BO3MYIIAIOLIMM BO3/ICCTBUEM U TEKYIIHUM BPEMEHEM

') BO3MYIIAIOIKUM BO3JICHCTBUEM U BXOJIHON KOOPIMHATOM IEMEHTa CUCTEMbI aBTOMAaTUKH

10. C moMoIIbI0 KAKMX XapaKTEPUCTUK AJIEMEHTA CUCTEMBbl aBTOMAaTHKH MOKHO OLIEHUTh €TI0
IUHAMHUYECKUE CBOMCTBA:

a) XapaKTEpUCTHKH YIIPaBJICHUS;

0) BHEIIHEH (Harpy304HOi) XapakTepUCTUKH;

B) IEPEXOIHBIX XapaKTEPUCTHK;

I') IepeAaTOUYHBIX (PYHKIUH 3JIeMEHTa.

11. Yro sBnsieTcs Hanboiee MOJIHBIM MAaTEMAaTHYECKUM OIMCAaHUEM IPOLIECCOB, IPOTEKAIOIIUX B
JHOOBIX DJIEMEHTAaX CUCTEM aBTOMAaTHKHU:

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

0) rmepexoIHbIE XapaKTePUCTUKH DJIEMEHTA;

B) MepeIaTovHble (QYHKIIUH 3JIEMEHTAa;

') COCTaBJICHHA JIJIsl DJIEMEHTA CUCTEMa YPaBHEHUM, B 00IIIEM cliydae anreOpandeckux u aud-
(epeHIaTbHBIX, TUHEHHBIX U HETMHEWHBIX, OMMCHIBAIONIAS B3aUMOCBS3b MEX/y BXOTHBIMU
KOOpJMHATAMHU, BEIXOJAHBIMHU KOOPIMHATAMHU M BO3MYIIAIOIIUMHU BO3ICHCTBUSIMHU.

3ammTa J1a00paTOPHLIX padoT

Jlabopamopnas paboma Nel . Hccnedosanue 00HOGa3H020 08YXNOTYNEPUOOHO20 YIPABTIAEMO20
BbLINPAMUMEINS

1. B ueM OCHOBHBIE HEIOCTATKH OJTHO(A3HOTO NBYXIOIYIEPHUOTHOTO YIIPABISIEMOTO BHIPSMHU-
TeJsl.

2. Ha kakux MOJIYIpOBOJHUKOBBIX TPUOOPAX MOXKET OBITh BHITIOJIHEHA CXEMa YIIPABIISIEMOTO
BBITIPSIMUTETIS.

3. Uem ompenensieTcs HAKJIIOH BHEIITHUX XapaKTEPUCTHK YIPABIISIEMbBIX BBIPSIMHUTEIICH.

4. OT KaKuX MapaMeTpoB 3aBUCUT PopMa PETYITHUPOBOYHON XapPAKTEPUCTHKU BBIMPSIMUTEISL.

Jlabopamopnas paboma Ne5. H3zyuenue cxem u xapaxmepucmux UHmMezpupyoue2o 3a0amyuxa
UHMEHCUBHOCMU
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1. Kak noBnusier Ha paboTy 3a/1aTUMKa HHTEHCUBHOCTH HCYE3HOBEHUE BXOIHOTO HAMPSIKCHUS
Upx B POLIECCE HAPACTAHUS BBIXOJHOTO HAIIPSKEHMUS.

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

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

4. B xakux aBTOMaTH4ECKUX CUCTEMaX MPUMEHSIOTCS OJTHOKPATHO UHTETPUPYIOIIME 3aJaTYNKN
MHTEHCUBHOCTH.

Jlabopamopnas pabomaNe6. H3yuenue xapaxmepucmux u cxemuvl 08YKpPAmMHo UHMeZpUpyrouezo
3a0amuuKa UHMeHCUBHOCMU

1. [Touemy B cxemax 3JIEKTPONPUBOIOB CKOPOCTHBIX JIU(PTOB 1eI1eCO00pa3HO UCIIOIBL30BAHNE
JBYXKPAaTHO WHTETPUPYIONINX 33aTYNKOB HHTCHCUBHOCTH.

2. Kak mo 3ajaHHBIM 3HAYEHUSM A non, Prons Viiow PACCIUTATH 3aBUCHIMOCTH JIBHKCHUS KAOUHBI
v(t), a(t), p(t), COOTBETCTBYIOIINE PEKOMEHIYEMOH /1T CKOPOCTHBIX JIM(PTOB TaXOrpaMMe.

3. Kak 1o 3a1aHHBIM 3HAYEHUSAM 01, Prons Vion PACCUUTATH HOMUHAIBI 3J1€-MEHTOB MPUHIIUITH-
QIBHOM CXEMBI 33JaTYNKa HHTEHCHBHOCTH, PEATH3YIOIIETO PEKOMEHIYEMYIO TaXOTrpaMmy.

4. Kakue TUIOBbIE 3BE€HBS JOJKHBI BXOAUTH B COCTaB CTPYKTYPHOM CXEMBI 331aTYNKA UHTECH-
CHUBHOCTH.

Jlabopamopnas paboma Ne7. H3yuenue cmpykmypHbuIX cxem U nepexooHbiX XapaKmepucmux
NPOMBIULTIEHHBIX A8IMOMAMUYECKUX PESYIAMOPO8

1. Uto siBNieTCS BBIXOHOM MEPEMEHHOM paccMaTPUBAEMBIX MPOMBIIIJIEHHBIX PETYISTOPOB?
2. IloueMy npu UCHOIB30BAHUU POMBILIUIEHHBIX PETYJISTOPOB BO3MOYKHA JIUIIb JOCTATOYHO
npuOIKEHHAs peaau3alis TUIIOBBIX 3aKOHOB PETyJInpOBaHUs?

3. Ha ocHOBe KakMX OCHOBHBIX Y3JIOB MOXKET ObITh PeaM30BaH MPOMBIIIJICHHBIH peryasTop?
4. Yto Takoe OayutacTHBIC TOCTOSTHHBIC BPEMEHHU MPOMBIIIICHHBIX PETYISITOPOB?

IIpakTnyeckune 3a1aHusA

IIpakxmuueckoe 3a0anue 1. H3yuenue pabomol u xapakmepucmux 2uOpasIUdecKux YUiuHopos.
Hens 3amanust: M3yunTh paboTy rUAPABINICCKUX [IMIHHIPOB, UX OCHOBHBIE THITH 1 METOUKHI
pacuera uX OCHOBHBIX XapaKTEPUCTHK.

IIpaxmuueckoe 3a0anue 2. H3yuenue pabomul u Xapaxmepucmux nHe8MamuyecKux YyuiuHopos
Hens 3amanust: M3yunTh paboTy MHEBMATUYECKUX MIJIUHAPOB, HX OCHOBHBIC THUITBI U METOTUKU
pacuera uX OCHOBHBIX XapaKTEPUCTHK.

Ilpakmuueckoe 3a0anue 3 Ycnosuvie 0603HaueHUs pA3TUYHBIX INIEKMPONHEBMAMUYECKUX U
NHEeBMAMU4ecKUx 271eMeHmo8 Ha NPUHYUNUATIbHBIX CXeMax

Lens 3amanus: I3y4uTh yCIOBHBIE 0003HAUCHUS PA3IMYHBIX SJIEKTPOITHEBMATUIECKUX U ITHEB-
MaTHYECKHX AJIEMEHTOB Ha MPUHIUIHAIBHBIX CXeMax

IIpakTuyeckoe 3aganue 4. Ycrnosnvle 0603HaueHUs pA3TUYHBIX IEKMPOUOPABIUYECKUX U SUO-
PABIUYECKUX 2eMEHMO8 HA NPUHYUNUATILHBIX CXeMAX

Lensb 3ananus: U3yuuts coBHbIE 0003HAUEHHUS PA3IMUHBIX 3JIEKTPOTUAPABINUYECKUI U THIpaB-
JUYECKHUX AJIEMEHTOB HA MPUHIMITHAEHBIX CXeMax
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PacuerHo-rpadguyeckas padbora
Pacuyer mapamMeTpoB U XapaKTEePUCTHUK CHJIOBBIX M YNIPABJIAIIINX 3 IEMEHTOB CHCTEM
aBTOMATHKHU

3aoaua 1
Pacyer mapamMeTpoB M XapaKTEPUCTHK PEBEPCUBHBIX YIIPaBIISIEMbIX
BBIIIPSIMUTENEH

JUisi peBepCUBHON BCTPEYHO-NIAPAJUIEIBHON CXEMBI YIPABIIIEMOI0 THUPUCTOPHOIO BbI-
OpsIMUTENS, pa0OTAIOIIEro Ha aKTUBHO-MHAYKTUBHYIO HAarpy3Ky, pacCUUTaTh: CpeJHee 3HaUeHHe
TOKa BEHTWJIS; ACHCTBYIOIIEe 3HaUCHHE (Ja3HOTO TOKA MEPBUYHBIX U BTOPUYHBIX 0OMOTOK CHIIO-
BOro Tpancdopmaropa; nerctBytomee 3HadeHue ¢gaznod 3/]C BTOpUUHBIX OOMOTOK CHIJIOBOTO
TpancopMmaTopa, MaKCHUMAalbHOE HANpPSHKEHUE HA BEHTHIIE; THUIIOBYID MOIIHOCTH CHUJIOBOTO
Tpanchopmaropa.

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

Ha stom ke pucyHke ykaszaTh nepenHuil GpoHT UMITYJIbCa YIPaBICHUS OJHUM U3 THUPH-
CTOPOB U IOCTPOUTH KPUBYIO OTIOPHOTO HAIPSIKEHUS 711 OAHOTO U3 KAHAJIOB CUCTEMbI UMITYJIb-
CHO-()a30BOr0 yNpaBieHHs] TUPUCTOPAMH.

JIist ISITH IPOM3BOJIBHBIX 3HAUYEHUN yTriia YIpaBJIeHUs TUPUCTOPAMU OJIHOM M3 BEHTUIIb-
HBIX TPYII, OXBaThIBAIOIINX OOJACTH BHIMPSIMUTEIHHOTO U HHBEPTOPHOTO PEKUMOB, TOCTPOUTH
BHEILIHUE XapPaKTEPUCTUKU BBITPSIMUTEIIS.

JInst TpEX MPOM3BOJIBHBIX 3HAYEHUI TOKAa HArpy3KH, HE MPEBBIIAOMINX JBYKPATHOE HO-
MUHAJIbHOE CPEIHEE 3HAYCHHE BBIMPSIMIIEHHOTO TOKA, MOCTPOUTh XapaKTEPUCTUKH YIpaBICHUS
CHJIOBOI YacTH BBINpSAMUTENS. B uucie 3TUX XapaKTepUCTHK JOJKHA OBITh U PEryIUpOBOYHAsS
XapaKTEPUCTUKA BBIMIPSMUTENS, TO €CTh XapaKTEPUCTHKA YIPABICHUS CUIIOBOM 4acTH Ha XOJO-
CTOM XOZly, KOI/Ia TOK Harpy3Kd paBeH HyJ0. [IoCTpONUTh XapaKTepHUCTHUKY YIpaBIEHUS BCErO
YIIPaBISIEMOTO BBIIPSIMUTENS C YIETOM (DOPMBI OMOPHOTO HAMPSHKEHUS CUCTEMBI UMITYIBCHO-
($a3z0BOro yrpaBieHHs THUPUCTOPAMH M HEOOXOAMMOCTH OTpaHMYEHUS MAKCHMaJIbHOTO Yyria
yIpaBJIeHUs] BEHTUJIHLHON TPYIIBI, paboTaromieil B MHBEPTOPHOM pexume, 3HayeHueM 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
BpPEMEHH, IOJIarasi, 4To CHUCTeMa YIpaBIICHUs MpeoOpa3oBareieM Oe3bIHEPIHOHHA W CHUTHAI
yIpaBJICHHUS] MEHSIETCA B "'MajioM".

Jlnst ciydasi pa3fenbHOTO YIPABICHHUS BEHTUJIBHBIMU KOMIUIEKTAMH OMHUCATh JIOTHUKY
pa3leNbHOrO YHpaBiIEHUS BEHTUIBHBIMU KOMIUJIEKTAMH, HAa 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. CUHuTaTh, YTO TOK HArpy3Kd HJI€ATbHO CIJaXeH, MHIAYKTUBHOE COMPOTHUBIICHUE
Harpy3Ku CTPEMUTCS K OECKOHEYHOCTH (PEXUM C HCTOUHHUKOM TOKa B LIETIH HATPy3KH).
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Tabmuna 1
[Ipennocnenuss CunoBas cxema VYnpasieHue BeH- dopma OMOPHOTO
umbpa HOMCpa TUJIBHBIMU TPYII- HaIIpsPKCHU A
3a4eTHOU namu
KHIDKKH
0 Hlectudasnas nynesas |PasnenbHoe [Tunoo6paznoe
I Tpexdaznas mocTtoBass |PaznenbHoe KocunyconpanbHoe
2 [llectudaznas nynesas |CoBMeCTHOE [Tunmoobpaznoe
3 Opnnodasznas MmoctoBast  |PaznensbHoe KocunyconnansHoe
4 Hlectudasnas nynesas |PasnenbHoe KocunyconnansHoe
5 Tpexdaznas moctoBass |PaznenbHoe [Tunmoobpazunoe
6 Tpexdaznas nynenas CoBMmecTHOE [Tunoo6paznoe
7 Opnodaznas nyneBas  |CoBMeCTHOE Kocunycounpnanbnoe
8 Tpexdaznas moctoBass  |CoBMecCTHOE Kocunyconpanbnoe
9 Onnodasnas HyneBas  |PaznenbHoe [TumooGpaznoe
Ta0numa 2
[Tocnenuss mudpa Uom E; Eq, Ry Ly a
HOMEpa 3a4E€THOMN B B B Om I'n pan
KHIKKH
0 12 380 110 1,00 0,0015 79
1 10 220 60 2,00 0,0010 5
2 15 380 440 2,00 0,0009 74
3 12 220 220 0,50 0,0070 2719
4 12 110 60 0,80 0,0011 5412
5 10 220 440 2,50 0,0012 710
6 15 380 110 0,25 0,0014 3410
7 12 110 110 1,50 0,0017 3
8 10 110 220 0,75 0,0005 4712
9 15 220 110 1,20 0,0011 7118

UYacrora HanpspkeHus: nutaromiei cetn 50 ', mmmHa paboyero JMHEWMHOrO ydacTKa
MUI000pa3HOTO OMOPHOTO HAMIPSKCHHSI paBHA 77 paj.

B Tab:. 2 npuHATH 0003HaUCHUS:
Uom - aMIUIMTy/1a OTIOPHOTO HAIIPSDKEHUSI CUCTEMBI YIIPaBJICHHUS,
E; - neiictByromiee 3nauenue auHeitHo D JIC nuTaroiie cetu;
Eq, - HoMuHaneHOE cpenHee 3HaueHue BeimpsimiieHHon DJIC (cpeaHee 3HaUYCHHUE BHIMPSIMIICHHO-
ro HANpPsOKEHUS Ha BBIXOJE BBIMPSIMUTENS MPU YTIIE YIPABICHUS OJHOW W3 BEHTUIHHBIX TPYIIII,
paBHOM 7718, M OTCYTCTBHH TOKa HAarPy3KH);
Ry - akTUBHOE CONTPOTUBIIEHUE HATPY3KU;
Ly - mpuBeneHHas K LIENU BBIIPSAMICHHOTO TOKAa MHAYKTHBHOCTH paccesiHHs (asbl CHIOBOIO
Tparcopmaropa,
O - YroJ yrnpaBieHUs] 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 GyHkiun W(P) = Uz (P)/Uec(p), Tae U (P),
U, (p) - u3o0pakenus mo Jlammacy BXOJHOM W BBIXOJAHON KOOPAWHAT, MPUBECTH  YIPOIIECH-
HYIO IPUHIUIHAIBHYIO CXEMY 3BEHA, PEaU3yIOIIEero 3Ty (QYHKIIHIO, [Tojiarasi, 4T0 OHO BBITIOJ-
HEHO Ha OCHOBE OJHOIO WJIM HECKOJIbKMX OIEpallMOHHBIX ycuiuTened. Paccuntarh 3HaueHus
AKTHUBHBIX U PEAKTHBHBIX CONMPOTUBJICHUN BO BXOIHBIX LIETISAX M ILEMAX 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
K1 KHUKKA Ty, ¢ Ty, 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 QI MPOMEKYTOYHOM aTTeCTAMHU
KoHTpoJibHBbIE BOIPOCHI K IK3aMeHY

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

2 MaremaTH4€ecKOe ONHUCAaHUE JIEMEHTOB CUCTEM aBTOMATHUKH, UX OCHOBHBIE KOOPANHATHI
Y OCHOBHBIE XapaKTEPUCTHUKH.

3 I'enepaTop MOCTOSTHHOTO TOKA HE3aBHCUMOTO BO30YKIIEHUS, €r0 cXema, MPUHIUI JIeii-
CTBUSI, XapaKTEePUCTUKA YIPaBICHUS, IEPEXOHAS] XapaKTEPUCTUKA, BHEIIIHUE XapaKTEPUCTUKHU U
nepeaaroyHasi pyHKIus.

4 DJIeKTpOMAIIMHHBIA YCUIIUTEIIb MOMEPEYHOT0 MOJIsl, €r0 CXeMa, PUHIIUN ACHCTBUS, Xa-
paKTepUCTHKA YIIPABICHHUS, BHEIIHUE XapaKTEPUCTUKH U TIepeiaTouHast QyHKITUSI.

5 MarautHble YCHJIUTEIH C BBIXOJOM Ha MOCTOSTHHOM TOKE, UX CXEMBI, TPUHIIMII JeHi-
CTBUSI, XapaKTEPUCTUKA YIPABICHUS, BHEIIHNE XaPAaKTEPUCTUKH U TIepeaaTouHas (PyHKITHS.

6 YmpasiisieMble BBITPSIMUTENHN, X JOCTOMHCTBA U HEJOCTATKH, IPUHIUI JIEHCTBUS,
(GyHKIHMOHATIbHAS CXEMa M OCHOBHBIE €€ KOOPAWHATHI, PETyJTUPOBOYHBIC XapaKTEPUCTUKU P-
MYJbCHBIX BBIMPSIMUTENECH.

7 CuoBble CXEMbl HEPEBEPCUBHBIX YIPABIISIEMbIX BBIMPSIMUTENIEH, pacueT MapaMeTpoB X
OCHOBHBIX CHJIOBBIX 3JIEMEHTOB, MOHSATHE O POIECCE KOMMYTAIIMKM BEHTUJICH, CPaBHUTEIbHBIH
AQHAJIN3 CXEM 10 OCHOBHBIM TEXHUYECKHUM I10Ka3aTEIsIM.
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8 OCHOBHBIE MPUHIIUIIBI YIIPABICHUS BEHTHIIIMU BEIIPSIMUTENCH, QyHKIIMOHAIbHAS CXeMa
KaHaJjia CUCTEMBbI UMITYJIbCHO-(a30BOr0 yIpaBieHUsI BEPTUKAIBHOTO TUIIA, CHHXPOHU3AIIHS
OTIOPHBIX HAMPSKEHUU CUCTEMBI YIIPABIICHHUS C MMUTAIOIICH CEThIO, pacTIpeIeICHIE UMITYJILCOB
yIpaBIeHUS 0 TUPUCTOPAM.

9 IMocTpoeHue PEBEPCUBHBIX CXEM YITPABISIEMBIX BBITPSIMHUTENEH, CIIOCOOBI COBMECTHOTO
U Pa3/IeJIbHOTO YIPaBICHUS BEHTHWIbHBIMU KOMILUIEKTaMU BBINPSMUTENEH U UX JOCTOMHCTBA U
HEJIOCTATKHU.

10 ®yHKUIHUOHAIBHBIE CXEMbI BBIPSIMUTEINEH C COBMECTHBIM U Pa3ACIbHBIM YIIPaBICHHUEM,
BXOJIHBIE U BBIXOJIHAsI KOOPAUHATHI PEBEPCUBHBIX BBIIIPSIMUTENIEH C COBMECTHBIM U pa3/IeIbHbIM
yIpaBieHUEM, Ha3HAUYEHUE JIOTUYECKOTO MEePEKITI0YAIOIIEr0 YCTPOilCTBa.

l1CraTndeckue XxapakTEpPUCTUKHU YIPABIIIEMbIX BBIIPSIMUTENEH NP KOCUHYCOUAAILHON U
000 pa3Hoit (opMe OMOPHBIX HANPSDKEHUH CHCTEMBI UMITYJIHCHO-(Da30BOTO yIpaBIICHHS.

12 JIuHaMU4YecKue XapaKTEPUCTUKH YIIPABISEMBIX BBIMPSIMUTENCH, TIepeJaTOYHbIC (yHK-
IIUU YIIPABJISIEMbIX BBITPSIMUTENEH.

13 HIupoTHO-UMITYIECHBIE TPE0OPa30BaATEIH, UX JOCTOUHCTBA U HEIOCTATKH, IPUHIIHIT
neicTBUs, QYHKIMOHAIBHAS CXeMa U €€ OCHOBHBIE KOOPMHATHI.

14 CuioBble cXeMBbI TPAaH3UCTOPHBIX IUPOTHO-UMITYJIBCHBIX ITpeoOpa3oBareneil, criocoobl
CUMMETPUYHON U HECUMMETPUYHON KOMMYTAIIMU CUJIOBBIX KJIIOUYEH PEeBEPCUBHBIX HIMPOTHO-
UMITYJTBCHBIX TIPeoOpazoBaTesield, JOCTOMHCTBA U HEJIOCTATKU ITUX CIIOCOOOB.

15 BHemHne XxapaKTepUuCTUKH IMHPOTHO-UMITYJIBCHBIX TTpeoOpa3oBaresieii, XxapakTepu-
CTHKa yIIPaBJICHUS PEBEPCUBHOTO MIMPOTHO-UMITYIBCHOTO MPeo0pa3oBartes, mepeaaToaHbIe
(GYHKIIMH IMAPOTHO-UMITYJIBCHBIX TTpeoOpa3oBaTeeii.

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

17 CunoBast TpaH3UCTOpHAs cxeMma Tpex(a3zHOro nmpeodpa3zoBaTeis 4aCTOThl HA OCHOBE aB-
TOHOMHOT'O HHBEPTOpa HANPSKEHUSI.

18 'apMoHMYecKHii cOCTaB BBIXOAHBIX KOOPAUHAT MTpeodpa3oBaTeiell 4acTOThl Ha OCHOBE
ABTOHOMHBIX UHBEPTOPOB, YIy4IlIEHHE TAPMOHHYECKOTO COCTaBa MyTeM HIMPOTHO-UMIYIbCHON
MOJIYJISIIUY BBIXOJHBIX KOOPJIUHAT, IepeaTouHble (QYHKIIUU TpeoOpa3oBaTeell 4acTOThI C
MPOMEKYTOUHBIM 3B€HOM MMOCTOSIHHOTO TOKA.

19 IlpeobpazoBaTenu YaCTOTHI C HEMOCPEACTBEHHOM CBSI3BIO C MUTAIOIICH CEThIO, UX
MPUHLIMII JEHCTBHS, TOCTOMHCTBA U HEJOCTAaTKU, (YHKIIMOHATIbHAS CXeMa U €€ OCHOBHBIE KOOP-
JTUHATBHI.

20 CuyioBbI€ CXeMBbI HYJIEBBIX 1 MOCTOBBIX IIPe0Opa3oBaTesIeii 4aCTOTHI C HETIOCPEICTBEH-
HOM CBSI3BIO C MUTAIOIIEH CEThIO, X JTOCTOMHCTBA U HEJIOCTATKU, YIPABICHHE BEHTUISIMU TIpe-
oOpa3oBaTesieil 4aCTOThI C HETIOCPECTBEHHOW CBA3BIO, XapaKTEPUCTUKH YIPaBICHUS U THHAMU-
YECKUE XapaKTEPUCTUKH MTPeoOpa3oBaTeeii YaCTOTHI C HEMOCPEACTBEHHOMN CBS3BIO.

21 DnexTpuuecKue ABUTATENH MOCTOSHHOTO TOKA HE3aBUCUMOI'0 BO30YX ACHHUS, X PUH-
LU JEUCTBUS U CXEMA, TIOCTOMHCTBA U HEJOCTATKU, BXOJIHbBIE U BBIXOAHBIE KOOPAUHATHI.

22 CTpyKTypHBIE CXEMBI IBUTATENsl IOCTOSSHHOTO TOKa HE3aBUCUMOTO BO30YKIeHU S, Te-
penarouHas (GyHKIHS JBUTATENS TTOCTOSIHHOTO TOKa HE3aBUCUMOTO BO30YKICHUS.

23 JIByx(da3Hble aCHHXPOHHBIE IBUTATENN, X PUHIINI JEHCTBUS U CUIJIOBAs CXeMa, J10-
CTOMHCTBA U HEJOCTATKH, MEXaHMUECKUE U TUHAMHYECKUE XapaKTEPUCTUKU JABUTATEIIS IIPU aM-
IUTUTYAHOM PEryJIUPOBaHUU CKOPOCTH.

24 TpexdazHble aCHHXPOHHBIC ABUTATENH, UX IPUHITUIT IEHCTBUS M CUIIOBAs CXeMa, J10-
CTOMHCTBA U HEIOCTATKH, OCHOBHBIE CTIOCOOBI PETYJIMPOBAHMS CKOPOCTH U COOTBETCTBYIOLIUE
UM MEXAaHUYECKHUE XapaKTEPUCTUKU, TUHAMUYECKHE XapaKTEPUCTUKH U JIMHEAPU30BAHHAS
CTPYKTypHasi CXeMa MpH YaCTOTHOM YIIPaBIIEHUU
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25 OnepannoHHBINA yCUITUTENb, (YHKITMOHATBHAS CXeMa YCHIIUTENS U €€ OCHOBHBIE KOOP-
JTUHATBI, CXEMbI BKJIIOUEHHS ONIEPALMOHHBIX YCHIIUTENIEH M0 MPSIMOMY U HHBEPCHOMY BXOZY U
pacdeTr Ko3p(UIIMEHTOB YCUICHHUS B ITUX CXEMaX.

26 OO01mMe TPUHITUIIBI TOCTPOSHUS PETYIATOPOB Ha OCHOBE ONEPAIMOHHBIX YCHUITUTEIICH,
CXEMBI MPONOPLUUOHATBHOTO, UHTETPAIbHOTO, MPONOPLIHUOHATBHO-UHTETPAIBHOTO, TPOTIOPIIHO-
HaJIbHO-TU( P EPEHITHATBHOTO, TPOTOPIIMOHATHHO-UHTETPATbHO- AU (HEPEHITUATEHOTO PETYIIs-
TOPOB U pacyeT MapaMeTpoB UX CXEM

277 3alaTYMKN UHTEHCUBHOCTH, MX HA3HAYECHUE W TIPUHLIMI ACHCTBHS, CXEMbI OJIHOKPATHO
MHTETPUPYIOLIUX 33JaTYMKOB UHTEHCUBHOCTH, PacueT NapaMeTpPOB UX OCHOBHBIX AJIEMEHTOB,
MEPEXO0/IHbIE XapaKTEPUCTUKU OJTHOKPATHO HHTETPUPYIOIINX 33aTYNKOB HUHTEHCUBHOCTH.

28 ®a3oBble JETEKTOPbI, UX HA3HAYEHUE, BXOIHBIE U BHIXOAHASI KOOPAUHATHI, TPUHIUIT
NEeCTBUS, pacueTHasi CXeMa, aMIUIUTYIHbIN U (ha30BbIi pexuM paboThl (Pa3oBBIX 1ETEKTOPOB U
XapaKTEPUCTUKH YIIPABICHUS B ITUX PEKUMAX.

29 ludpoananoroseie mpeodOpa3oBaTENIM, UX HA3HAUYECHWE, TPUHITUT ACHCTBUS, CXEMa,
BXOJIHAs ¥ BBIXOAHAsI KOOPJAUHATHI, XapaKTEPUCTUKA YIIPABICHHUS.

30 Ananoro-udposie mpeoOpa3oBaTeny, UX Ha3HAYCHUE, PUHIIAI TeHCTBHS, PYHKITHO-
HaJbHasl CXEMa, BXOJIHAS U BBIXOJIHAS KOOPAUHATHI, XapaKTEePUCTUKA YIIPABIICHUS.

31 JlaTyuku yrja Ha OCHOBE CEJIbCUHOB, IPUHIIUIT JECHCTBUS CEbCHHA U €r0 BXOIHAs U
BBIXO/IHBIE KOOPAUHATHI, aMIUTUTYIHBIN U (Pa30BBIi PEKUM pabOTHI CETLCUHA U XapaKTEPUCTUKU
yIpaBICHUS B 3TUX pPeKUMaX.

32 JlaT4mK yrIia paccorjiaCcOBaHMsI Ha CEIbCHHAX, €T0 paboTa M XapaKTePUCTUKA yIIpaBJie-
HUSL.

33 [udpoBoii naTYrK yriia Ha OCHOBE KOJIOBOTO JIMCKA, €r0 padoTa U XapaKTepUCTUKA
yIpaBIeHUSI.

34 TaxoreHepaTtop NOCTOSSHHOT'O TOKA, €ro MPUHIUII JEHCTBUS U CXEMa, BXOJIHAS U BbI-
XOJIHAsi KOOPAMHATHI, XapaKTePUCTHKA YIIPaBICHUS, IepeaTouHas GyHKIUS TaXoreHepaTopa ¢
BBIXOJAHBIM (DUIBTPOM.

35 ACUHXPOHHBIN TaXOT€HEPATOP, €ro MPUHIIUIT JECHCTBUS U CXE€Ma, BXOIHAS U BBIXO/IHbBIC
KOOPJIMHATHI, XaPAKTEPUCTUKH YIIPABICHUS.

36 [udposoit 1aTUNK CKOPOCTH, €T0 CTPYKTYPHAsI CXEMa, BXOIHAS U BBIXOIHAS KOOP/IH-
HATBI, IPUHIIUIT ACHCTBHUS PEBEPCUBHOTO ITU(POBOTO AATUYUKA CKOPOCTH HA OCHOBE (DOTODJICK-
TPUYECKOT0 AaTYUKa UMITYJIbCOB, CIIOCOOBI (HOPMHUPOBAHUS BBIXOIHOTO IU(PPOBOTO KOJA.

37 JlaTurKu TOKA U JATYUKH HANIPSKEHUS, MX BXOJTHBIC U BBIXO/IHBIE KOOPIUHATHI, ()YHK-
[IMOHAJIbHBIE CXEMbI ¥ IIPUHIUI 1EHCTBUS, XapaKTEPUCTUKH YIIPABICHUS.

38. JIocTouHCTBA, HEOCTATKH U 00JaCTH IPUMEHEHHUS AIEKTPOTUIPABINYCCKUX ITICMEH-
TOB CHCTEM aBTOMATHKHU.

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

40. duznyeckre OCHOBBI paOOTHl THEBMATHUYECKUX CUCTEM.

41. ®uznvecKrue OCHOBBI PAOOTHI THIPABINYECKUX CHCTEM.

42. YcnoBHbIe 0003HAYCHUS HA TPUHIMITHATIBHBIX CXEMaX MTHEBMATUYECKUX CUCTEM.

43. YcnoBHble 0003HaYeHHS HA MTPUHIMITUATIBHBIX CXeMaX FUAPABINYECKUX CHCTEM.

44. I'uapaBIuyecKue IBUTaTeNd, X paboTa, yCTPOMCTBO U pacyeT OCHOBHBIX XapaKTepH-
CTHK.

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

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

48. I[TaeBMaTHYECKHE IUIUHAPHI, UX paboTa, YCTPOICTBO U pacyeT OCHOBHBIX XapaKTepH-
CTHK.

49. DnekTponTHEBMAaTUYECKHUE PACIIPECTUTENH, UX paboTa, yCTPOMCTBO U CIIOCOOBI
yIpaBICHUS UMH.
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50. DnexTporuapaBIMYecKHe paclpeaesuTeNn, UX padboTa, yCTpOICTBO U crIOcOObI yIpas-
JICHUS UMH.

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

52. I'unpaBauvecKre U MHEBMATHYECKUE APOCCETH M PETYIATOPHI, UX YCTPOMCTBO, paboTa
Y pacyeT OCHOBHBIX [1apaMETPOB.

Tunosble JK3aMeHAIITHOHHBIE 321291

3aoaual. Bo3nayx npu HopMallbHOM aTtMocdepHoM aasienuu P; = 1,013 6ap, 3aHuMaro-
Ui nepBoHadaabHbI 00beM Vi = 2000 1, cKMMaeTcst Mpu MOCTOSHCTBE TeMITepaTyphl (U30-
TepMuueckn) 10 oovema Vo =300 1. OnpenenuTs JaBlieHHE BO3ayXa P2 MOCIE CKATHUS.

3aodaua 2. Bo3ayx npu HOpManbHOM atMocdepHoM nasieHuu P = 1,013 G6ap u Temmepa-
Type t1 =22 0C, saHmMaromit nepBoHayabHbIA 00beM V1 = 2000 11, cxKMMAETCs, CKUMACTCS
P TIOCTOSIHCTBE JIaBiieHus (n300apudecku) g0 oobema Vo, = 1500 1. Kakoii momkHa OBITH
Temreparypa ty mocne cxartus, 4ToObl poIece CHKaTUs ObLT H300apUIECKUM.

3aoaua 3. Bo3ayx GpUKCUpOBaHHOTO 00beMa M (PUKCHPOBAHHOW MAacChl TIPH JIABJICHUH P1
= 1,013 6ap u Temmeparype t; =22 °C HarpeBaercst Ge3 H3MEHEHHS 06beMa (H30XOPHUECKH) 10
temneparypsl t, = 80 OC. Kakoe OyIeT JaBieHUE BO3yXa P2 B KOHIIE HArpeBa.

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

3aoaua 5. B npouecce moAroToBKH pabouyero Bo3ayxa Juis MHEBMATUYECKON CUCTEMBI
aTmocdepHblit Bo3ayx B o0beme Vi =20 M° i gasnenuu P1 = 1,013 6ap npu temmeparype 20 °C
¥ OTHOCHUTENHHOM BIaXHOCTH 70 % cxxuMaeTcs 10 u30bITOYHOTO naBieHus P = 8 6ap. Temme-
patypa npu CxaTUU MOJJEpKUBAETCs Ha ypoBHE 30 oC. Onpenenuth Maccy BOASHOIO KOHJICH-
caTa BBIJCIIMBIIETOCS U3 BO3/yXa IPHU €r0 CIKATUH.

3aoaua 6. Bo3ayx moctyraer B MHEBMAaTHYECKYIO CHCTEMY Yepe3 BO3AyXOMPOBOJI C K-
BHBAJICHTHBIM CEYeHHEM S = 40 MM, CKopoCTh BO3YLIHOTO ITOTOKA MEHBIIIE CKOPOCTH 3BYKa.
JlaBieHue Bo3yxa Ha BXO/I€ BO3IyXOMpoBoia P1 = 8 Oap, JaBieHHEe BO3yXa Ha BBIXOJIE BO3IY-
xompoBoja Pz = 6 6ap. Onpeaenuts 00BEMHBINA pacxol Bo3ayxa Q MpoTeKaroIiero yepes Bo3-
JTyXOTIPOBO/I.

3aoaua 7. Bo3nyx MOCTynaeT B THEBMATUYECKYIO CHCTEMY Yepe3 BO3yXOIPOBOJ C K-
BHBAJICHTHBIM CeyeHHeM S = 40 MM’ CKOpOCTh BO3IYIIIHOTO IMTOTOKA OOJIBIIIE CKOPOCTH 3BYKA.
JlaBiieHre 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 MOoTEHIMAIBHYIO 3Hepruio W, KOTopyro 3amacia
XKUJKOCTD MOCIIE TIoIbeMa. Y CKOpeHHe CBOOOHOTO MPHUHSITH paBHBIM g = 9,81 M/ ¢

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

3adaua 10. Tlpu nporexannn obbema sxuakoct U = 1 M’ uepes sJeMeHT ruapaBiinde-
CKOU CHCTEMBI JIaBJICHHE HA BBIXOJIE SJIEMEHTA YMEHbBIINIIOCH, TIO CPABHEHHIO C JABJICHHEM Ha
ero Bxoge Ha Ap =1 6ap = 1-10° H/ m> = 1-10° ITa. Onpeents 4acTh 00IIei SJHepriy MOTOKa
KUJKOCTH TPEOOPa30BAHHYIO BCICICTBUE HATMYHS TPEHUS B TEILIOBYIO SHEPTHIO.

3aoaua 11. Ilpu cxatuu HEUIEATBLHOMN KUIKOCTH 110 TaBJieHHs P = 1 6ap ee o0beM
ymenbiunics Ha AU = 0,015 M. Omnpenenuts sHepruto W 3anaceHHyI0 KUIKOCTBIO IIPHU CKATHH.

3aoaua 12. KuakocTs oAaeTCs B THAPABINYECKYIO CUCTEMY TI0 TPYOOIIPOBOTY THAMET-
pom d =10 mm u o | = 10 M co ckopocteio V =1 M / ¢. BsizkocTs sxkuakocTu v = 93 Mm®/ ¢
=0,000093 M / ¢, ITTOTHOCTb KHIKOCTH Mpy TeMIepaType 20°C p=2845kr/ M. Onpenenuthb
NOTEPIO JaBJICHUS B TpyOOmpoBoe A p.
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3aoaua 13. TunpaBnuyeckasi yCTaHOBKA pabOTaeT MPH JABICHUH KUIKOCTH Ha BBIXOJIE
nofBosiero TpyGomposoxa p = 100 6ap = 100-10° ITa = 100-10° H / M* u pacxoze depes Tpy-
6orposog Q = 50 51/ Mun = 0,000833 M’ / ¢. OnpenenuTh THAPABINYECKYIO MOIIHOCTE TOBO-
JUMYIO K TUJPAaBINYECKON YCTaHOBKE.

3aoaua 15. HeuneanbHas )XUAKOCTh, HAXOISAIIASCS MOJT aTMOC(EPHBIM JIaBIICHUEM, 3a-
HuMaja oosem Ug = 0,04 M. Tlocyie cxaTus ee 110 n30bITOuHOTO AaBieHus B AP = 100 Gap =
100-10° H-m ee 06beM ymenbimmcs Ha AU =0,003 M’. Onpeaenuth 00beMHBIH MOLYIb YIIPYTo-
CTH JKUJKOCTH.

3adaua 16. KuaKOCTb ¢ IIOTHOCTBIO p = 835 Kr /M° IIPOTEKACT Yepes APOCCelh ¢ TOIe-
pEUYHBIM ceueHune Mecta apoccenupoBanus Ay = 0,000025 M U KOHCTPYKTHUBHBIM KOd(ppuIimeH-
TOM pacxona apoccens o = 0,6. [Torepst naBnenns B apoccene Ap = 1,5 6ap = 1,5-10° H / m”.
Onpenenuts pacxoi KUAKOCTU Yepe3 JPOCCeb.

3adaua 17. TuapoMoTOp paboTaeT mpH JaBIeHHH KUAKoCTH P = 60-10 ° ITa. Teomerpu-
YecKui pabounii 00beM MoTopa (| = 0,0001m’. Onpenenuth Bpallarolifii MOMEHT HA Baly TU/l-
pomoTopa.

3adaua 18. Tuxpomotop paGotaer mpu 06beMHOM pacxoze skuakoct Q = 0,002 v’ / c.
I'eomerpuueckuii pabounii 06beM MoTOpa ( = 0,0001 . Onpenenuts 4acTOTy BpallleHUs Baja
THUAPOMOTOpA.

3aoaua 19. O6beMHBIIN pacxo KUIKOCTH, BTeKaromeid B ruapoumnuaap, Q = 0,002 M/
¢, s dexrrBHOE cederne mopiast A = 0,0025 M%. OnpeenTs CKOPOCTh JBHKSHNAS TOPLIHS
THJIPOLIMIIMH/IPA.

3aodaua 20. Heobxoaumoe ycunue Ha mtoke ruaponuauaapa F = 5000 H, naBnenue
KUJKOCTU B uiauHape P = 60-10 5, ruapomexannyeckuit KIIJ nmunmunapa 7., = 0,9. Onpene-
JUTH TpeOyeMbIid JUaMeTp MOPIIHS HUIUH]IPA.

3aoaua 21. [THeBMOIMIIMHAP paboTaeT ¢ U30BITOUHBIM AABICHUEM Ppyr = 6 Oap, aTMo-
chepHOE TaBICHHUE Pary = 1 Oap, momaas mopmHs A = 0,0025M2, xon ropiHs S = 0,5 M, yncio
XOJI0B B MHHYTY N =6 MuH . OIpeenuTh PacXo/] MOTPEOISEMOro THEBMOLMIMHAPOM BO3TY-
xa.

3aoaua 22. JleficTByroliee HanpsHKeHUE 0JHO(A3HOM MUTAOIIEH CeTH MepeMEHHOT0 TOKa
¢ yactotoit 50 I'y paBHo 220 B. Harpy3ka nutaeMoro ot 3Toi CETH YNpaBIsieMOI0 BBIIPSIMUTE-
75t uHayKkTUBHASA. UHaykTuBHOCTE (as3sl Bempsamurenst 0,001 I'n. PaccunTars peryanpoBodHyro
Y BHEIIHIOI XapaKTEePUCTUKY ISl 0OTHO(PA3HOTO OJHOIMOIYIEPHUOAHOTO BBIMPSIMUTENSL.

3aoaua 23. JleficTByromiee HanpsHKeHUE 0JHO(A3HOM MUTAOIIEH CeTH ePeMEHHOT0 TOKa
¢ yactotoit 50 I'y paBHo 110 B. Harpy3ka nutaeMoro ot 3Toi CETH yNpapIsieMOr0 BBIIPSIMHUTE-
75t uHAyKTUBHASA. UHaykTuBHOCTE (as3sl Beimpsamurenst 0,002 I'n. PaccuuTarh peryanpoBOUYHYIO
U BHEIIHIOIO XapaKTEePUCTUKY ISl 0THO(PA3HOTO JABYXIIOIYIEPHOTHOTO HYJIEBOTO BHIMPSIMUTEISL.

3aoaua 24. JleficTByroliee HanpsHKeHUE 0JHO(A3HOM MUTAOIIEH CeTH epeMEHHOT0 TOKa
c yactotoit 50 I'y paBHo 110 B. Harpy3ka nutaemMoro ot 3Toi CETH yNpaBIsieMOr0 BBIIPSIMUTE-
75t uHAyKTUBHASA. UHaykTuBHOCTE (a3sl Beimpsamurenst 0,002 I'n. PaccuuTarh peryanpoBOYHYIO
Y BHEIIHIOIO XapaKTEePUCTUKY JJIsi 0THO(PA3HOTO JABYXIIOIYIEPHOJHOTO MOCTOBOIO BIPSMHUTE-
JIS1.

3aoaua 24. JleiicTByrolee IMHEHHOE HANpsDKEHNE TpeX(Pa3HON MUTAIOIIEH CETH TIepe-
MeHHOro Toka ¢ yactoroil 50 I'y pasHo 380 B. Harpyska nutaemMoro ot 3Toil ceTu ynpasisieMo-
T'0 BBIIPSMUTENS MHIYKTUBHAS. MHAYKTHBHOCTH (hasbl Bemmpsmutens 0,0015 'n. Paccunrtats
PEryIUpOBOYHYIO U BHEITHIOIO XapaKTEPUCTUKY JUISL TPEX(azHOTO HYJIEBOTO BHITPSIMUTEIIS.

3aoaua 25. JleiicTByroIee IMHEWHOE HANpsDKEHNE TpeX(Pa3HON MUTAIOIIEH CETH TIepe-
MeHHOro Toka ¢ yactoroil 50 I'y pasHo 380 B. Harpyska nutaemMoro oT 3Toil ceTu ynpasisieMo-
T'O BBIIPSMUTENS MHIYKTUBHAS. MHAYKTHBHOCTH (ha3bl Bempsmutens 0,0025 'n. Paccunrtats
PEryIUPOBOYHYIO U BHEITHIOIO XapaKTEPUCTUKY JUIS TPEX(Ha3HOTO MOCTOBOTO BBIITPSIMUTEIIS.

3aoaua 26. JleiicTByroIIee IMHEWHOE HANpsDKEHNE TpeX(Pa3HOH MUTAIOIIEH CETH TIepe-
MeHHOro Toka ¢ yactoroil 50 I'y pasHo 380 B. Harpyska nutaemMoro oT 3Toi ceTu ynpasisieMo-
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T'O BBIIPSIMUTENS HHAYKTUBHAsS. MHAYKTHBHOCTH (a3sl Beipsimutens 0,002 I'a. Paccuutats pe-
TYJIUPOBOYHYIO M BHEIIHIOIO XapaKTEPUCTUKY NS Uecmupasno2o Hyne8020 8blNpAMUmerns.

3aoaua 27. lapameTpbl HEKOMIIEHCHPOBAHHOTO JIEKTPOIABUIaTENs CIEAYIOINE: HOMU-
HaJbHas MOIIHOCTh Py = 1kBT, HOMUHaIBHAS CKOPOCTH BpaIlleHUs SIKOpsi ny = 2850 06/MuH,;
HoMmuHanbHbI KITJl snextponBurarenst ny, = 0,835; HOMHHaNbHOE HAPsHKEHUE OOMOTKU
B30y aeHus Uy, = 110 B; HOMuHanpHBINH TOK 00MOTKH BO30YkaeHUS [, = 0,43 A; MOMEHT
unepuuu sikops J = 0,019 KF*Mz; HOMUWHAJILHBII MAarHUTHBINA TTOTOK BO30YK/ICHUS HA OJIUH TI0-
moc @ = 0,0336 BO; uncio map moyrocoB p = 2, HHAYKTHBHOCTH OOMOTKH BO30YX)aeHUs L, =
0,156 I'n; HomuHanpHOE HampspkeHue sskopst Uy = 220 B. CocTaBUTh CTPYKTYPHYIO CXEMY JIEK-
TPUUECKOT0 ABUTATENsI IOCTOSHHOTO TOKA HE3aBHCUMOTI'0 BO30YXICHHUS U ONPEAeIUTh NapaMeT-
pBI €€ TMHAMUYECKUX 3BEHBEB.

3aoaua 28. IlapameTpbl HEKOMIIEHCHPOBAHHOTO JIEKTPOIABUIATENs CIEAYIOINE: HOMU-
HaJlbHas MOIIHOCTh Py, = 3 kBT, HOMHHaIBbHAsA CKOPOCTH BpalleHus SKopst ny = 2810 06/MuH;
HomuHaiabHbIM KI1/[ snexrpoasurarens my = 0,845; HOMHHAIBHOE HANIPSHKEHUE OOMOTKH
B30y x)aeHus Uy, = 220 B; HOMUHANBHBINA TOK 00MOTKH BO30OYKaeHUS I, = 0,23 A; MOMEHT
uHepuuu sikops J = 0,029 Kr*M”; HOMHHAJIGHBIA MATHHTHBIA TOTOK BO30Y)KJICHHS HA OJMH TO-
moc @ = 0,0336 BO; uncio map moyrocoB p = 2, HHAYKTHBHOCTH OOMOTKH BO30YX)aeHUs L, =
0,256 I'n; HomuHanbHOE HanpsikeHue sikopsa Uy = 220 B. CocTaBUTh CTPYKTYPHYIO CXEMY SJIEK-
TPUYECKOTO JABUTATENs IOCTOSTHHOTO TOKA HE3aBUCUMOTO BO30YXK/IEHUS U ONPEIEIUTh TapaMeT-
pBI €€ TMHAMUYECKUX 3BEHBEB.

3aoaua 29. OnepalmoOHHBIA YCHIIMTENb BKIIOUEH TI0 CXEME C HHBEPTHUPYIOIINM BXOJIOM.
Bo BxoaHoit nenu BkItoueHO corpoTuBieHue 1 kKOM, B BBIXOJHOM 1ENH MOCIEA0BaTEIbHO
BKJTI04YeHbI conpotuBieHue 10 kOm u konaercarop 1 Mx®. OnpeaenuTs nepeaaTounyo GpyHk-
MO ATOTO YCUIIUTEIISA U PACCUUTATD €€ MapaMeTphl.

3aoaua 30. OnepaMOHHbBII YCUIUTEIh BKIIOUEH 110 CXEME C HHBEPTHPYIOIM BXOJIOM.
Bo BxoaHOI Lenu BKIIOYEHO conpoTuBiieHne 1 KOM, B BBIXOAHON LENH MapaJljIeIbHO BKIIIOYE-
HbI conpotuBieHue 10 kOm u koraencarop 1 Mk®. Onpenenuts nepenaTounyo QyHKITHUIO 3TO-
rO YCUJIUTEIIS U PACCUUTATh €€ TapaMeTphl.

3aoaua 31. OnepaMOHHbBII YCUIUTEIh BKIIOUEH 110 CXEME C HHBEPTHPYIOIUM BXOJIOM.
Bo BX0J1HOM 11enu BKJIOYEHO CONMPOTUBIIEHHE S KOM, B BRIXOJIHOM L€ MapajieIbHO BKIIIOYE-
HbI conpotuBieHre 10 kOm u konaercatop 1 Mk®. OnpeaenuTh NepexoqHYI0 XapaKTePUCTUKY
ATOr0 YCUJIUTEINS U PACCUUTATh €€ TapaMeTPhl.

3aoaua 32. OnepalMOHHbBII YCUIUTEIh BKIIOUEH 110 CXEME C HHBEPTHPYIOIUM BXOJIOM.
Bo BX0JIHOM 1IenU BKJIKOYEHO COMPOTUBIEHHE 5 KOM, B BBIXOJJHOM LIEMH MOCJIEI0BATEIHHO
BKJIIOYeHBI conportuiienne 10 kOM u konaencatop 5 Mk®. OnpenenuTs NepexoIHyI0 XapaKTe-
PUCTHKY 3TOT0 YCHJIMTENS U PACCUUTATh €€ MapaMeETPBI.
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