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1 BBenenue

PaGouas mporpamma u (HOHI OICHOYHBIX CPEACTB AUCIHUILTUHBI «DJIEMEHTHI CUCTEM aB-
TOMATHUKU» COCTABIIEHBI B COOTBETCTBUH C TPEOOBAHUAMHU (peIepaIbHOTO TOCYIapPCTBEHHOTO 00-
pa3oBaTELHOTO CTaHAApTa, YTBEPKACHHOTO MpuKazoM MuHoOpHayku Poccuiickoii denepanuu

ot 31.07.2020 Ne 871, u ocHOBHOI npodeccuoHaIbHOM 00pa30BaTeIbHON MPOrpaMMBbl MOATO-
TOBKH «ABTOMAaTH3allMsl M YIPABICHUE TEXHOJOTHUECKUMH IPOLIECCAMM» IO HAIPABICHUIO

noarotoBku «27.03.04 YnpasieHrue B TEXHUYECKUX CHCTEMAX).
[IpakTueckas MOATOTOBKA pean3yeTcs Ha OCHOBE:

[Ipodeccuonanpusbiii crangapt 28.003 «CIIELHHUAJIMCT [1O ABTOMATU3ALIMA 1
MEXAHU3AIIMM MEXAHOCBOPOYHOTI'O ITPOU3BOACTBAX.

O606mmenHas TpyaoBas ¢yHkius: B ABromaruzanus U MeXaHU3alMs TEXHOIOTHUYECKUX
IPOIIECCOB MEXaHOCOOPOYHOTO IPOU3BOJICTBA.

TH-3 OnpeneneHue coctaBa M KOJIMYECTBA CPEJICTB aBTOMATHU3ALUU U MEXaHU3ALMU
TEXHOJIOrM4ecKUX IpoueccoB, H3-2 Tumbl 1 KOHCTPYKTUBHBIE OCOOEHHOCTH CPEJCTB aBTOMATH-
3alMM M MEXaHW3allMl  TEXHOJIOTMYECKUX, IOAbEMHO-TPAHCIOPTHBIX, IOrPY304HO-
Ppa3rpy304HbIX ONEepaLUil.

3anayn @opMUpPOBaHKE HABBIKOB pacyera MapaMeTpoOB 3JIEMEHTOB CUCTEM aBTOMATH-
AUCIUIIINHBI KU 1 IPUMEHEHHUS UX MIPU MPOCKTUPOBAHUN aBTOMATUYECKUX CUCTEM.
OcHoBHbIE [TonsiTre 1 KJIaccu(UKALUS SJICMEHTOB CUCTEM aBTOMATHUKH, MATEMATHIECKOE
paszenst / TeMbl | onucanue u XapaKTEPUCTUKU SJIEMEHTOB CUCTEM aBTOMATUKHU. CHUIIOBBIE 3JIEK-
JACLIUTIITUHBI

TPUUICCKHUEC OJJICMCHTBI CHUCTEM ABTOMATUKHU. CunoBble ruapaBJINdYCCKUC H
IMHCBMATHYCCKHUEC 3JICMCHTBI CHUCTEM AaBTOMATHKHU. praBJ’IHIOH_[I/Ie I/IH(I)OpMa—
IIUOHHBIC DJICMCHTBI CUCTEM aBTOMATUKH.

2 IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH J0CTHKCHHUSI KOMIICTeHIH I

[Ipouiecc u3yueHus: AUCUUIUIMHBI «JEMEHTBI CUCTEM aBTOMAaTUKW» HamlpasiieH Ha (op-
MHUpOBaHME CleAYIOUMX KomreTeHuud B coorBercTBUM ¢ PI'OC BO u ocHOBHOM 00Opa3oBa-
TeIbHOU Iporpammoi (Tabmauna 1):

Ta6n1/1ua 1-— KOMHCTCHHI/II/I W MHAUKATOPBI UX JOCTUKCHU

Ko n HaumMeHoBaHME KOM-
HETEHIINN

I/IH)II/IKaTOpI)I JOCTHIXXCHU A

[Tnanupyembie pe3ynbTaThl 00y-
YEeHWUs 110 AUCIUTIIIHE

[IpodeccuonanbHble

[1K-2 Criocoben pa3pabatbi-
BaTh CPEJICTBA aBTOMATU3a-
OUU U MEXaHU3alluu TEXHO-
JIOTMYECKUX MPOIIECCOB Me-
XaHOCOOPOUYHOTO MPOU3BOJI-
CTBa

ITK-2.1 3Haer cpencrBa aB-
TOMaTH3allM U MeXaH13a-
O TEXHOJIOTHUYCCKHUX,
MOEMHO-TPAHCIIOPTHBIX,
MOTPY304YHO-PA3TPYy30UHBIX
onepauun

IIK-2.2 YMeeT ucnons30-
BaTh CPEACTBA aBTOMATU3a-
M ¥ MEXaHU3allu1 TeXHO-
JIOTUYECKUX MPOLECCOB

3HaTh Cpe/IcTBa aBTOMATU3ALMU U
MEXaHHU3aI[UU TEXHOJIOTHYECKUX,
HO)IT)CMHO-TpaHCI'IOpTHBIX, I10-
TPY304HO-PA3TPY304HBIX OTepa-
Ui

YMeTh UCTIOIB30BaTh CPEACTBA
aBTOMAaTHU3allMH 1 MCXaHU3allnu
TEXHOJOTHYECKHUX MPOIIECCOB
Bnangerr HaBBIKAMU MOMCKA U BEI-
60pa Mojeneit cpeicTB aBTOMATH-




I1K-2.3 Brnaneer HaBbIKaMU | 3allMHA ¥ MEXaHU3AIUU TEXHOJO-
MTOMCKA U BBIOOpA MOJICNIC | THYECKHX MPOIECCOB

CpE/ICTB aBTOMATU3ALIMH U
MeXaHHU3alu1 TEXHOJIOTHYe-
CKHX IPOIIECCOB

3 MecTO JUCUMIIIMHBI (MOIYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuunnuHa «2JIeMEeHTbl CUCTEM aBTOMATUKW» U3y4yaeTcs Ha 3 Kypce, 6 cemecTpe.

JucuumnnuHa BXoAUT B coctaB Oioka 1 «/lucuuminuel (MOayNn)» U OTHOCUTCS K 6a3o-
BOW YaCTH.

Jlj11 0cBOEHUS TUCIUIUIMHBI HEOOXO UMbl 3HAHUS, YMEHUS, HABBIKU U / WM OIBIT MpaK-
TUYECKOH JesTeTbHOCTH, COPMHPOBAHHBIE B TPOLECCE W3YYCHUS IUCIHIUIMH / TPAKTHK:
«QNeKTpoHUKaY, «MHUKpPOIPOILECCOPHBIE YCTPOUCTBA CUCTEM YIPABICHUS».

3HaHUs, YMEHUS ¥ HABBIKH, COPMHUPOBAHHBIC TIPH U3YYECHUU IUCIHUILTHHBI « IEMEHTHI
CUCTEM aBTOMATHKH», OYyIyT BOCTPEOOBAHbI MPU HM3YUYEHUU TOCICAYIONINX AUCIMILIUH:
«b1.B./IB.03.01 IIpoextupoBanue cucreMm ympasieHus», «bl1.B.JIB.03.02 IlpoextupoBanue
INEKTPOTEXHUYECKUX cucTem», «[Ipon3BoacTBeHHAs MPaKTHKA (MIPEAIUIIIIOMHAS TPAKTHKA).

JucuuninuHa «2JIEMEHThl CUCTEM aBTOMAaTUKM» YaCTUYHO peanu3yercd B (Gopme mpak-
TUYECKOM MOATOTOBKH.

JucuumnuHa «OJEMEHTbl CUCTEM aBTOMAaTHKW» B paMKaxX BOCHUTATENbHON pabOThI
HampaBlieHa Ha GOPMHUPOBAHUE y O0YUAIOIIUXCSI AKTUBHOM T'paXkIaHCKOW MO3UIUH, YBAKEHUS K
paBaM 4 cB0O0OJIaM YeJIOBEKAa, 3HAHUS IPABOBBIX OCHOB U 3aKOHOB, BOCIIUTAHUE YyBCTBA OTBET-
CTBEHHOCTH WJIM YMEHHUS apryMEHTHUPOBATh, CAMOCTOSITEILHO MBICIUTh, PA3BUBAET TBOPUYECTRO,
npodeccuoHaNbHble YMEHMSI UM TBOPYECKH Pa3BUTOM JIMYHOCTH, CUCTEMBbl OCO3HAHHBIX 3Ha-
HU, OTBETCTBEHHOCTH 32 BBIIOJHEHNUE Y4eOHO-IIPOM3BOICTBEHHBIX 3aaHUH U T.JI.

4 O0beM AUCHMILIMHBI (MOYJIs1) B 3a4€THBIX eUHULAX C YKa3aHHEM KOJIN4eCcTBa
aKaJeMHM4YeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4alomuxcs ¢ npenoaasa-
TesieM (110 BHIaM Y4eOHBbIX 3aHAATHIT) M HA CAMOCTOSITeJIbHYI0 PadoTy 00y4yarommuxcst

O6mas Tpya0eMKOCTh (00beM) AUCHUILINHBI COCTaBiseT 4 3.¢., 144 akan. gac.
Pacnipenenenrie oobeMa JUCHMILIMHBL (MOJYJIsl) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIEHO B TabiuIe 2.

Tabmuna 2 — O6beM TUCIUIUIMHBI (MOYJIS) IO BUJIaM Y4EOHBIX 3aHITHM

O0BeM ITUCIUITUINHEL Bcero akanemu-
YEeCKHUX YacoOB

OO611ast TPYA0EMKOCTh AUCHUTITNHBI 144

KonTakTHas ayiuTopHas padoTa ody4aroumxcsi ¢ npenogasaresem (mo | 56
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3QHAITUS JIEKIMOHHOTO THNA (JISKIIUA W MHBIE yueOHbIC 3aHITH, Tpeay- | 28
CMaTpHUBAIOIINE MMPEUMYIIIECTBEHHYIO TIepeaady yueOHoi uHbopMaIu me-
JarorH4eCKUMHU pabOTHUKAMHK), B TOM 4Hcie B (popMe MpakTUYEeCKOH moj-
TOTOBKU: 4




3aHATHSA CEMHUHAPCKOI0 THNA (CEMUHApHI, MPAKTUYECKHUE 3aHITHS, MIPAK-
TUKYMBI, JJAOOpaTOpHbIe PabOThI, KOJUIOKBUYMbl M MHbIE aHAJOIUYHBIE 3a-

HATHS), B TOM YHClie B (pOopMe MPaKTUIECKOM MOATOTOBKH: 8

28

CamocrosiTesibHAsi padoTa 00y4aloIUXCsl 1 KOHTAKTHAasi padoTa, BKIIO-
Yarolas TPYIIOBbIE KOHCYJIbTAIMK, WHAWBHIYAIbHYIO pPaboTy oO0ydaro-
HIMXCS C MpernojaBaTesiiMU (B TOM UHWCIE WHIUBUAYAIbHbIE KOHCYJIbTa-
I[UH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHLHON

cpele By3a

53

[TpomexxyTouHasi aTTecTalus 00yJaromuxcs — DK3aMeH

35

5 Copepxxanue TMCUUILTHHBI (MO1YJIf1), CTPYKTYPHUPOBAHHOE 0 TeMaM (pa3jaesiam)
€ YKa3aHHeM OTBeJeHHOr0 Ha HUX KOJINYeCTBA aKaJeMHYeCKHX YacOB M BH/I0B Y4eOHOI

padoThbI

Tabnuna 3 — CtpykTypa u coiepkaHue JUCIUILTUHBI (MOTyIs)

Bunel yueGHOI paboThl, BKIIIOYAsi CAMOCTO-
ATEJIbHYIO paboTy 00yJaromuxcs 1 Tpyao-
€MKOCTb (B yacax)

HanmenoBanne pasaciioB, TEM U COACPIKAHUC Ma-

KonTtakTHast pabota npemnojaBa-
TeJsl C O0YYAIOIIMMUCS

Tepuana

Jleknuu | Cemunap-
CKHe
(mpakTtu-
YECKHUe
3aHSITHSI)

Jlabopa-
TOPHEIC
3aHSITUS

CPC

Paznen 1 Knaccupukanus 3JieMeHTOB CHCTEM ABTOMATHKH M MX OCHOBHBIE XapaKTepH-

CTHKH

Temal.l ITonatue n kiaccudukanus >I€MEHTOB
CUCTEM aBTOMAaTHKH, MaTEMAaTUYECKOE ONUCAHHE
AJIEMEHTOB CUCTEM aBTOMATHKHU

Housamue u maccudmxauuﬂ INIeMERMO8 cucnmem
asmomamuKku, mamemamuyecKkoe onucaiue JaJjie-
MEHMOEB cucmem aemomamuxku

Cmamuueckue u Ounamuyeckue xapakmepucmu-
KU DJIEMEHMO8 U MEeMOOUKU UX pacuema

Pasznen 2 CuiioBble IJTCKTPUIECCKHUE IJIEMEHTbI CHCTEM AaBTOMATHKH

Tema 2.1 DnexTpuueckre ABUTaTENN IOCTOSHHO-
r'o TOKa, UX YCTPOMCTBO U MeperaTouHble PyHK-
0207

Dnexmpuueckue 0gueamenu NOCMOSHHO20 MOKd,
Ux ycmpoticmeo u nepedamoumnvie hyHkyuu*

Cmamuueckue u OuHamuyeckue xapakmepucmu-
KU 1eKmpudecKux osucamenei NOCMOSAHHO20
MoKa U MemooOuKy ux pacuema




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATEJIbHYIO0 paboTy 00y4arouXcsi U TPYA0-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 2.2 DIeKTpUYECKHUE ABUTATEIN TIEPEMEHHO-
ro TOKa, UX YCTPOMCTBO U JIMHEAPU30BAHHBIE T1€-
penarouHble QyHKINH

Dnexmpuyeckue 0gueamenu nepemMeHHo20 moxda,
UX YCmpoUuCmeo u IUHeapu308aHHble NepedamoH-
Hble YHKYUU.

Cmamuueckue u Ounamuyeckue Xapakmepucmu-
KU 91€eKmpudecKux osueameneii nepemerrnoco mo-
Ka U MEemoOuKu ux pacuema

Tema 2.3 ['enepaTopbl HOCTOSTHHOTO U IEPEMEH-
HOT'O TOKa, X YCTPOMCTBO U IIepelaTOuHbIC

(GyHKIHH.

I'enepamopvi nocmoAHHO20 U NepemenHo20 MokKa,
Ux ycmpoucmeo u nepedamoyHule QYHKYuu.

Tema 2.4 Cratuueckue npeodbpa3oBaTesu mnapa-
METPOB NNEKTPUUECKON SIHEPIUHU, UX CXEMBI, pa-
0orta, nepeaaTouHble PYHKIUH

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

Hccneoosanue oonogaznozo 08yxnonynepuooro-
20 YNpasIsaemozo eblnpaMumenst

Pacuem napamempos u xapaxmepucmux pesep-
CUBHBIX YNPABIAEMbIX GblnpaMumenei

15

Pasznen 3 CuitoBble IHEBMATHYECKHE U THAPABJIMYCCKUE IJICMECHTBI CUCTEM aBTOMATUKHU

Tema 3.1 ®usnueckue OCHOBBI pabOThI THIPaB-
JMYECKHUX cucTeM. [ uapaBnuyeckue ABUraTeNu u
TUPABIMYECKHUE UIMHJPBI, X YCTPONUCTBO U
pabora

Dusuueckue 0CHOBbL pabomuvl 2UOPABTUYECKUX
cucmem. T'uopasnuueckue ogueamenu u euopaes-
JudecKue YUIUHOpsvl, Ux yCmpoucmeo u paboma

H3yuenue pabomwl u xapakmepucmux 2uopasiu-
YecKUx YuiuHopos




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATEJIbHYIO0 paboTy 00y4arouXcsi U TPYA0-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 3.2 ®uznueckre OCHOBBI pabOTHI THEBMa-
TUYECKHUX cucTeM. [IHeBMaTHueckue ABUTraTelu u
TUAPABINYECKHUE UIMHIIPHI, UX YCTPOUCTBO U
pabora

Qu3suueckue 0CHO8bI pabomvl NHEBMAMUUECKUX
cucmem. [Tneemamuueckue ogueamenu u euopas-
JuYecKue YUIUHOpsl, UX yCmpoucmeo u paboma

Hs’yueHue pa6ombl u xapakmepucmuk nHeema-
mu4ecKkux LﬂlﬂqupOg

2

Pasznen 4 Ynpasasiomme 3jieMeHTbl CHCTEM ABTOMATHKH

Tema 4.1 3aparoniyie >MeKTPUIECKUE TIEMEHTHI
ABTOMATHYECKUX CHCTEM, UX paboTa U CXEMbI

3aoarowue snexmpuueckue snemMenmsl agmoma-
MUYecKux cucmem, ux paboma u cxemol

H3yuenue cxem u xapakmepucmuk uHmezpupyo-
we20 3a0amuuKa UHMeCusHOCmu

H3yuenue xapakmepucmuk u cxemvl 08YKpAmHO
UHmMe2pUpPYIWe20 3a0amyuKka UHMeHCUSHOCMuU

Tema 4.2 DnexTpuueckue peryasiTopbl, KOppek-
TUPYIOILIUE 3BEHbS U JATYUKU aBTOMATUYECKUX
CUCTEM

Dnekmpuueckue pe2ynsimopbl, KOppeKmupyoujue
38€Hbsl U OAMYUKU ABMOMAMUYLECKUX CUCEM

H3yyenue cmpykmypHuIx cxem u nepexooHslx xa-
PAKMEPUCUK NPOMBIUULIEHHBIX A8MOMAMUYLECKUX
pe2ynamopos

Cunmes no 3a0aHHbLIM NAPAMEMPAM CXEM pe2y-
JIAMOPO8 U KOPPEKMUPYIOUWUX 366HbEG HA OCHOBE
ONnepayuoHHbIX ycuaumeneu

10

Tema 4.3 DeKTpOMMHEBMAaTHYECKUE PACTIPEACITH-
TEJH, UX YCTPOMCTBO U paboTa. Perynaropsi,
KJIalmaHbl 1 IPOCCEJIN MHEBMATHYCCKUX CUCTEM

DnekmponHesmamuieckue pacnpeoenument, ux
ycmpoticmeo u paboma. Pezynamopul, knananel u
opocceny NHeBMamuyecKux cucmem

Yenosnwvie obosnauenus PA3NMUYHbBIX 2]IEKMPON-
Heemamu4yecCKux u nHeemamu4yecKux 3J1eMeHmoe
HA NPUHYUNUAIbHbBIX cxemax*

4*

Tema 4.4 DneKTpOruIpaBIndECKue pacpeaeiu-
TEJIN, UX YCTPOUCTBO U paboTa. Perynaropsl,




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATEJIbHYIO0 paboTy 00y4arouXcsi U TPYA0-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa- CPC
HanmeHnoBanue pa3zenoB, TEM U coJlepKaHUE Ma- TeIs ¢ 00YJAIOIIUMUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOPHBIE
(mpaktu- | 3aHATHSA
YeCKue
3aHSTHUS)

KJIalTaHbl 1 APOCCEIIN THAPABJINYCCKUX CUCTEM

Dnexmpozudpasnuyeckue pacnpeoenument, Ux
yempotuicmeo u paboma. Pezynamopwi, kianausl u 2
opoccenu 2UOpaIULecKUx CUCmem

Yenosnvie obosnauenus pasiudHvlx SJZQKH’ZPOZMO-

PABIUYECKUX U 2UOPABIUYECKUX INEMEHMO8 HA 4% 5
NPUHYUNUATLHBIX cXxemax ™
uroro 28 14 14 53

o JTUCHUIIJINHE

* peanu3yercs B MPaKTUIECKOU opme

6 BueaynuTopHasi caMoCTOsITeIbHASI PA00Ta 00y4aIOIIMXCHA MO IMCUUILIUHE (MOAY-
JI10)

[Ipu nmaHUpOBaHUH CAMOCTOSTEIBLHON PabOThI CTYACHTY PEKOMEHYETCS] PYKOBOICTBO-
BaThCS CJIEIYIOIIUM paclpeeieHueM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Tabnuia 4 — Pexomenyemoe pacnpeieieHue 4acoB Ha CaMOCTOSITEIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIBbHON PadOThI KoanvecTBo yacoB
M3ydeHne TeopeTU4eCKUX pa3iesIoB THCIUIIINHEI 17
ITonroroBka K 3aHITUAM CEMHUHAPCKOTO TUIIA 16
[TonroroBka u oopmiieHre pacyeTHO-Tpapruueckoit paboTh 20
53

7 OueHoYHbIE CPeCTBA IJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMEKYTOYHOMI
arrecTalMy O0YYAKOIIMXCS 10 IUCHUILIMHE (MOLYJII0)

(DOHI[ OICHOYHBIX CPCACTB JIA MPOBCACHHUA TCKYIIETO KOHTPOJIA YCIIEBAEMOCTH U IIPO-
MEXYTOUHOM aTTecTauu npeacrasieH B [Ipunoxenun 1.

IToHBIA KOMIIJIEKT KOHTPOJIbHBIX SajlaHI/II\/'I WM WHBIX MaTCpuaioB, HeO6XO}II/IMBIX JIIA
OLIEHUBAHMsI PE3y/IbTAaTOB O0YUYEHHS N0 AUCLUILTMHE (MOAYIII0), IPAKTUKE XpAaHUTCS HA Kade-
pe-pa3zpaboTurke B OyMakHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeToaMUYecKkoe H HHPOPMALMOHHOE o0ecTedeHne TUCHUIIIMHBI (MOIYJIA)
8.1 OcHoBHas iMTEpPaTYypa

1. TepexoB, B.M. DnemeHTHI aBTOMAaTU3UPOBAHHOTO 3JeKTporpuBoaa / B.M. Tepexos. —
M.: Dueproaromusnar, 1987. — 222c.

2. Bacunpuenko, C.A. DeMeHThI CUCTEM KOpabenbHOW aBTOMAaTUKH. Y4yeOHoe mocoOue
st By30B / YTB. B kad.ydeO.mocobus YuéneiMm coBetoM PI'BOY BO "Komcomombckuii-Ha-




9

Amype roc.texH.yH-T",  Komcomonbck-Ha-Amype.  M3a-Bo Komcomomnbckoro-na-Amype
roc.texH.yH-ta — 2016. — 104c.

3. ManaxoB A.Il. D1emMeHThI cucTeM aBTOMATUKHU U aBTOMAaTU3UPOBAHHOTO 3JIEKTPOIPU-
BoJIa [ DNEKTPOHHBIN pecypc]: yueOHo-MeToaudeckoe nocooue / A.I1. Mamaxos, A.Il. Ycaués. -
DJIEKTPOH. TEKCTOBbIE naHHble. - HoBocuOupck: HoBocuOupckuii rocyjapcTBEHHbIN TEXHUY -
ckuit yausepcurert, 2011. - 106 c.: // IPRbooks: snexkrporHo-0nOmmoTeyHas cuctema. URL:
http://www.iprbookshop.ru/45460.html (nata obpamenus 11.06.2021). — Pexwum goctyna: mo
MOJIIUCKE

4. Bacunpuenko, C.A., Yépnniii, C.II., Cyxopyko C.11. I'mapaBianueckue u nHeBMaTH-
YECKHE AJIEMEHTHI CUCTEM aBTOMATHKHU. Y4eOHOe mocoOue / YTB. B Kau.y4de0.mocooust YuEHbIM
coetoMm O®I'BOY BO "Komcomonbckuii-na-Amype roc. yu-t"', Komcomonbck-Ha-Amype. U3a-
Bo Komcomonbckoro-na-Amype roc. yu-ta —2018. — 111c.

8.2 JlonosiHuTEIbHAS JIMTEPATypa

1. Bacuipuenko, C.A., JleproxkoBa, H.E.,ConoBbeB, B.A. CunoBast 21eKTpoHHKa. Y4eo-
HOE ImocoOue i1 By30B/ YTB. B Kau.y4e0.mocoous Yuénbim coBetoM @I'BOY BO "Komcomorns-
ckuit-Ha-Amype roc.TexH.yH-T", Komcomonbck-na-Amype. U3a-so Komcomomnbsckoro-na-Amype
roc.TexH.yH-ta — 2016. - 114c.

2. 3abpomuH, FO.C. IIpombinuieHHas MeKTpoHUKa YueOHuK s By30B / FO.C. 3abpoauH.
— M.: AnpsHc, - 2008. — 496¢.

3. Bacunpuenko, C.A., I'yaum, A.C., Cy3nopd, B.U., Uépnsrii, C.I1. DnemMeHTH cucteM
ABTOMATUKH. DIIEKTPOHHBIE 3JIEMEHTHI CUCTEM aBTOMATHUKU: MPAKTUKYM/ YTB. B Kad. MPAKTHKY-
Ma Yuéasim coBetoM OI'BOY BO "Komcomonbckuii-na-Amype roc. Texs. yu-1",  Komco-
MoubCcK-Ha-AMmype. U31-Bo KomcoMonbckoro-ua-Amype roc. Texs. yu-ta — 2016. - 143 c.

4. KXmynes B.A. U3meputenbHbie 371€MEHTHI aBTOMATUKH [ DJIEKTPOHHBIN pecypc] : yueo-
Hoe niocobue / B.A. XKMyib. - D1eKTpoH. TeKcToBbIe 1aHHbIe. - HoBocubupck: HoBocubupckuit
rocy/1apCTBEHHBIN TeXHUYeCKUl yHuBepcurert, 2012. -72c¢.: // [PRbooks: snexTpoHHO-
oubnuoreynas cucrema. - URL : (mata o6pamienus 11.06.2021). — Pexum noctymna: o moamuc-
Ke.

5. KonnpatseB A.C. I'mapasiyka ¥ rupOIHEBMONPUBOJ [ DIEKTPOHHBIN pecypc]: MeTo-
nuyeckue pekomenaainuu / A.C. KonnpaTtees. - DIeKTpOH. TEKCTOBBIE TaHHBIE. - M.: MOCKOB-
CKasi TOCY/IapCTBEHHAs akaJeMusi BOAHOro TpaHcnopta, 2012. - 48 c.: // IPRbooks: anexTponHo-
oubmmoteynas cuctema. - URL: http://www.iprbookshop.ru/46440.html : (aata o6paeHus
11.06.2021). — Pexxum goctymna: mo moAmUcKe.

8.3 MeToaundyecKkue YKazaHudA AJdA CTYACHTOB IO OCBOCHUIO THCHUIIJIUHDBI

1. Bacunbuenko, C.A., Yépnsii, C.I1., Cyxopykos C.1. I'mapaBianueckue u MHEBMAaTH-
YECKHUE JIEMEHTHl CCTEM aBTOMAaTHKHU. Y4yeOHoe rnocobue / YTB. B kau.yue0.mocobust Y4EHbIM
coseroM ®I'BOY BO "KomMmcomonsckuii-Ha-Amype roc. yH-T", KomcoMmonbck-Ha-AMype. M3a-
B0 Komcomonbckoro-na-Amype roc. yu-ta —2018. — 111c.

8.4 CoBpemMenHble npodeccoHaAIbHBIE 0a3bI JaAHHBIX U HHPOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCII0JIb3yeMble IIPH OCYIeCTBJICHMH 00pa30BaTeIbLHOIO0 Mpomecca
M0 AUCHHUILINHE

1. consultant.ru: naopmanroHHO-cripaBoyHas cucreMa «KOHCYNbTaHT IUTIOC) : CaMT. —

Mocksa, 2021 — . — URL: http://www.consultant.ru (gata o6pamenus: 29.04.2021). —

Pexxum octyma: s 3aperucTpup. moJIb30BaTEIICH.

8.5 Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEIEKOMMYHUKALIMOHHOM ceTH «UHTep-


http://www.iprbookshop.ru/45460.html
http://www.iprbookshop.ru/46440.html
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HET», HCOﬁXOI{I/IMBIX AJId 0OCBOCHHUA JUCHUIIJIMHBI (MO):[y.]'[ﬂ)

1. https://www.festo.com/cms/ru_ru/index.htm (gata o6pawerua: 29.04.2021).
2. https://student.knastu.ru (mara oo6pamenus: 29.04.2021).

8.6 JIunen3nonHoe U cBOOOAHO pacnpocTpaHsieMoe NMPOrpaMMHOe odecrnevyeHue, muc-
NoJib3yeMoe NMPH OCYHIeCTBJICHHH 00pa30BaTeJbLHOI0 Npouecca mno AMCHMILINHE

Tabmuna 5 — [lepeuenpb UCHOIB3yeMOr0 MPOrPaMMHOT0 O0ecIeueHuUs

Haumenosanue [10 PexkBH3HTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium Jlunensnonnsiii qoroop AD2223 Ne008/65 ot 11.01.2019
OpenOftice CBOOOTHAS JIMIICH3HSI, YCIIOBUS UCTIOIB30BAHUS TI0 CCBIIKE:

https://www.openoffice.org/license.html
MaTeMaTUYECKUN PEIAKTOP CepsucHblif KOHTpaKT # 2A 1820328, MUIIeH3MOHHBIN KITIOY,
MathCad noroBop Ne 106-A2120 ot 27.11.2012

9 OpraHu3alMOHHO-NIEAATOTMYECKHEe YCTOBUSA

Opranun3zanust 00pa30BaTeIBHOTO MpoLecca PEriIaMeHTHPYETCsl y4eOHBIM TUTAHOM H pac-
NHCAaHUEM Y4YEeOHBIX 3aHATHH. SI3bIk 0OydeHMs (mpenopaBaHus) - pycckuii. s Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/I‘-IeCKI/Iﬁ 4ac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHHYT.

[Tpu dopmupoBaHUK CBOCH HHAMBUAYAIbHOH O00pa30BaTEIbHOW TPACKTOPHU O0ydaro-
HII/II\/JICH HMECT IPaBO HaA NEpe3av4CeT COOTBCTCTBYIOMIMX AWCHUILIMH U HpO(l)CCCI/IOHaJII)HI)IX MOay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIeCTBYIOUIEro 00y4eH s, KOTOPbIH 0CBOOOXKIaeT oOyyatolie-
Irocsa OT HGO6XO)II/IMOCTI/I HX ITOBTOPHOT'O OCBOCHHMA.

9.1 O0Opa3oBaTe/IbHbIC TEXHOJOTHH

VY4eOHbIil npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM Tpaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U MH(POPMAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH. TpaauiuoH-
HBbIC 06pa303aTeanme TEXHOJIOTHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/ILIeCKI/I-
MH) 3aHATHAMH. VIHHOBAIIMOHHBIE 00pa30BaTeNIbHBIE TEXHOJIOTUN UCIIONB3YIOTCS B BUJE IIUPO-
KOT'O IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeneHus 3aHsaTuil. MHpopmanronHsie
o0Opa3oBaTeNbHble TEXHOJOTHUU PEATU3YIOTCS MyTeM aKTUBU3AIMH CaMOCTOSTEIbHOW pPabOThHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa3oBaTebHOM Cpeie.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIeKMOHHBIN Kypc IperoiaraeT CUCTEMaTU3UPOBAHHOE H3JI0’KEHUE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nexkuuu ekTop 00s13aH MpeaynpeauTb CTYASHTOB, IPUMEHUTEIHHO K KAaKOMY
6a30BoMy yueOHUKY (yueOHUKaM, yueOHbBIM TOCOOUSIM) OyIeT MPOYUTaH Kypc.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HAMOOJBIINN 00beM MH(OpMaIuu B 00ecTeunBaTh
6osee rirybokoe MOHUMaHHE Y4eOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpaTre BpeMeHH,
YyeM 3T0 TpedyeTcsi OOJBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHuaa.

9.3 3aHATHS CEMMHAPCKOI0 THIIA


https://www.festo.com/cms/ru_ru/index.htm
https://student.knastu.ru/
https://www.openoffice.org/license.html
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CemuHapcKue 3aHATHA MPEJICTABISAIOT COOON JeTaIn3alMIO JEKIIMOHHOTO TEOPETHYECKO-
ro MaTtepuasa, IpoBOJATCS B LEJIAX 3aKPEIJICHNs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/elibl.

OcHoBHO# (hopMOH TIPOBENICHHSI CEMHUHAPOB SIBISIETCS 00CYX/IeHHe Hauboee mpooieM-
HBIX U CIIO’)KHBIX BOIIPOCOB IO OTAEIBHBIM Te€MaM, a Takke pa3z0op MpUMEpOB M CUTyalUi B
ayJUTOPHBIX YCIOBHAX. B 00s3aHHOCTH mIpenojaBaTeisi BXOJAT: OKa3aHHE METOJIUYECKOH mo-
MOIIH U KOHCYJIbTUPOBaHHUE CTYAEHTOB 10 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKHUX 3aHATHAX OLIECHUBAETCS 110 CIAEAYIOLUIUM KPUTEPUIM:

- OTBETHI Ha BOIIPOCHI, peAIaracMble MpernoaaBaTeieM;

- y4acTue B IUCKYCCUSX;

- BBITMIOJIHEHUE NTPOEKTHBIX U UHBIX 3aJaHUH;

- aCCUCTUPOBAHUE MPEIO0IaBATENI0 B IPOBEACHUN 3aHITUH.

OTBeT fosKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloknaznel U ONIIOHUPOBAHUE JOKJIAZOB IPOBEPSIOT CTENEHb BIAJCHUS TEOPETUUYECKUM
MaTepuaioM, a TAKKe€ KOPPEKTHOCTb U CTPOIOCTh PACCYKIECHUM.

OneHrBaHue 3aJaHU, BBIOJHEHHBIX HA CEMHUHAPCKOM 3aHATUH, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alOIIUXCS N0 JUCHUILIHHE (MOAYJII0)

CamocrosrenbHas paboTa CTYIEHTOB — 3TO HPOLIECC aKTUBHOTIO, LIEJIEHAINPABICHHOIO
nproOpeTeHus CTYIEHTOM HOBBIX 3HAaHUH, YMEHU 0€3 HEMOCPEICTBEHHOTO Y4aCTHs Mpernoja-
BaTells, XapaKTepU3YIOIUICSI NpeAMETHOW HaIpaBIEHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3ysbTaToB AEATEIbHOCTH 00Yy4aroIerocs.

Lenu camocTosTENLHON pabOTHI:

- CUCTeMaTu3anus U 3aKpeIUICHHE TOJIYYEHHBIX TEOPETHUECKUX 3HAHUM U NMPAKTHYECKUX
YMEHUH CTYIECHTOB;

- yriyOJeHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (popMupoBaHNE YMEHUH HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JTOKYMEHTALHUIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BAHHOCTH;

- (hOopMHUPOBAHHUE CAMOCTOSITEIBLHOCTH MBIIIJICHHS, TBOPYECKONW MHUIIUATHUBBI, CIIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOPEATIU3aLlUN;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHNUN U aKaIEMUYECKUX HABBIKOB.

CamocrodTenbHas paboTa MOXKET OCYLIECTBISATHCS MHIUBHIYaIbHO WM TPYHIAMU CTY-
JIEHTOB B 3aBUCHUMOCTH OT II€JIU, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKH.

TexHon0rUa OpraHU3aIK CaMOCTOSTENIEHOW pabOThl CTY/IEHTOB BKJIIOUAET MCIOJIb30Ba-
HUE MHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
MIPOXOJUTh B MMCbMEHHOM, YCTHOM WIJIM CMEIIaHHOM (opme.

CTyneHTbl JOJDKHBI MOAXOAUTH K CaMOCTOATENbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHs ONpPEe/IeICHHBIX HABBIKOB M MCIIOJIb30BaHU Tpodec-
CHOHAJIbHOW JIUTEPaTYPHI.

9.5 MeToanueckue yKazaHus /5 00y4AIOIIMXCS M0 OCBOCHU IO M CIIAIJIMHbI

[Tpu M3yd4eHuH AUCIUILTMHBI 00YYarOIUMCS IIeTIECO00Pa3HO BBIMOJIHATh CIEAYIOIINE pe-
KOMEHALUN:
1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTHCH CUCTEMATHUECKH.
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2. Ilocne n3yyeHust Kakoro-Jimbo pasfena 1no yueOHUKY HJIM KOHCIEKTHBIM MaTepuaiaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECTICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMAaHUE CIIEAYET YICIUTh BBIITOJIHCHUIO OTYETOB IO MPAKTUYECKUM 3aHSATH-
SIM ¥ UHJJMBH Iy IbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bcst TemMaTuka BOIPOCOB, M3Y4aeMBIX CaMOCTOSITEIBHO, 33aeTCs Ha JICKIHAX IPEero-
naBaresneM. VM jke 1aioTcsi HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb M3/JaHHBIC B NMEPHOAMYECKON
HAay4HOH JIUTEpaType) Ui OoJiee JeTalbHOr0 IIOHUMAaHHS BOIIPOCOB, 03BYYEHHBIX HA JIEKIUH.

ITpu camocTosTENBHOM POPabOTKE Kypca 00y4arOIIUEeCs] JOIKHBI:

- IPOCMaTPHUBATh OCHOBHBIE ONPEAENICHUS U (DAKTHI;

- TIOBTOPUTH 3aKOHCIEKTHPOBAHHBIA Ha JICKIIMOHHOM 3aHATUU MaTepuasl M JOIMOJHUTH
€ro ¢ y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphL;

- U3YYHUTh PEKOMEH/IOBAaHHYIO JINTEPATYpPy, COCTABIIATH TE3UCHI, aHHOTAIIUN M KOHCTIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

- CAMOCTOSATENBHO BBITIOJHSTD 33aJJaHNS, aHAJIOTHYHBIE TPE/ITIaracMbIM Ha 3aHATHSX;

- UCTIOJIL30BATH JUIS CAMOIIPOBEPKH MaTepualibl (POH/IA OLCHOYHBIX CPE/ICTB.

10 Onucanne MaTepHAJIbLHO-TEXHMYECKOT0 00ecneyeHusi, He00X0AMMOro JIJIf 0Cy-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHUILIMHE (MOYJII0)

10.1 Y4eOHo-12a00paTopHOE 000pyAOBaHUE

Tabmuna 6 — [lepedens 00opyTOBaHUS JIAOOPATOPUHU

HaunmenoBanue ayiuropuu

Aynutopus (nabopatopn) Hcnonb3yemoe obopynoBaHue
202/3 Jlaboparopus OBM u BbI- | HEpCOHATBHBIE KOMITBIOTEPHI
YUCIUTEIbHBIX HPOMBIIIICH-
HBIX CEeTEH
103/3 JlaGopaTopusi THIOBBIX 3J1€- | HEPCOHAIbHbIE KOMIBIOTEPHI U 000PYAOBAaHUE IO

MEHTOB, YCTPOMCTB CHCTEM | 3JIEMEHTaM CUCTEM aBTOMAaTUKHU
aBTOMAaTUYECKOro  yIpaBlle-
HUS U CPEACTB U3MEPEHUN

10.2 TexHuueckue u 31eKTPOHHbIE CPeICTBa 00yYeHHS

[Tpu npoBeneHNnN 3aHATUN UCHIONB3YETCs ayUTOpUs, 000pyI0BaHHAs IPOEKTOPOM (CTa-
IIMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl OTOOpaxkeHus npe3zentanuii. Kpome toro, mpu nmposeneHun
JEKIMHA U MPAKTUYECKUX 3aHATHIA HE00X0AUM KOMITBIOTEp C YCTAHOBJIEHHBIM Ha HEM Opay3epoM
U TIPOrpaMMHBIM 00€CTIedeHHEM I IEMOHCTPALMK MTPEe3EeHTAIUH.

ITonroToBieHbI IEMOHCTPALIMOHHBIE MaTepUabl 10 00opynoBaHuio festo.

JlabopaTopHble U MpaKkTHYeCKUe 3aHATHSA (7151 Ta0OpaTOPHBIX U MPAKTUIECKUX 3aHIATUN
ucnonbiyetcs ayautropust Ne 103/3, 202/3, ocHamieHHas 000pyi0BaHHEM, YKa3aHHBIM B Ta0I1. 6:

CamocrositeibHas padoTa.

[TomereHust 1y1si CaMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKIIFOUEHUSI K ceTu «VIHTepHeT» U JOCTYNOM K 3JEKTPOHHOU MH(POPMAIMOHHO -
obpazoBarenbHoii cpene KHAT'Y:

- yutansHbIi 3a1 HTh KHAT'Y;

- KoMITbIOTepHBIE Kiacchl (aya. 202 kopmyc Ne 3).
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11 HNuble cBeneHus

MeToauuyecKue PECKOMEHIAINH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHne NUCHUILTMHBI 00yYaOIIUMUCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JAPYTUMHU OOYYAIOUIUMHCS, TaK U B OTAEIBHBIX
rpynmnax. [Ipenmonaratorcs cienuanbHble YCIOBHS JUISI TOIY4EHUsT 00pa3oBaHMs 00yJaronuMu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMUTCS € TICUXOJIOT0-(DU3HOTOTHIECKHUMH
OCOOCHHOCTSIMU OOYYarOIIMXCsS MHBAIUIOB U JIMI[ C OTPAHMYEHHBIMH BO3MOXXHOCTSIMHU 3/10PO-
Bbsl, MHAMBUIYAIBHBIMU MPOrpaMMaMK peaOWIMTallii MHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILIECTBIISIETCS JOMONHUTEIbHAS MOAIEpPKKa MPErnojaBaHusl ThIOTOPaMH, ICHXO-
JIoraMH, COIIMaJIbHBIMU paOOTHUKAaMU, MPOIIEIIINMHU OATOTOBKY ACCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOAMYECKUMHU pekoMeHaanusMu Munoopuayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUECHHUSI, TEXHOJIOTUU COIIMOKYIbTYPHON peabuIuTAINK C LENbI0 OKa3a-
HUS [IOMOILM B YCTAHOBJICHUU IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLLEHUH C APYTUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO MICUXOJIOTMYECKOT0 KIIMMaTa B cTyAeHueckou rpymnne. [lonbop u
pa3paboTka yueOHBIX MaTepUajoB MPOU3BOAITCI C YUETOM MPEJOCTaBICHUS MaTepuaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BU3YyalbHOW, C HCHOJB30BAHUEM CIELIHMATbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucruruinHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCMOJIb30BaHUEM CPEICTB
00yudeHus O0ILEro M crenrualbHOro Ha3HaueHus (IepCOHATbHOTO U KOJUIEKTUBHOI'O HCIOJIB30-
BaHUs). MarepuaabHO-TEXHUUECKOE 0OecrieueHre MpeycMaTpUuBaeT MPUCIIOCO0IEHHE ayIuTO-
puit k Hyxaam aur ¢ OB3.

dopma NpoBeACHUs ATTECTALMM IS CTYACHTOB-UHBAJIMI0B YCTaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocobeHHocten. s ctynentoB ¢ OB3 npenycmaTpuBaet-
cs1 1ocTymHas popma MpeloCTaBICHUs 3aJaHUH OLIEHOUYHBIX CPE/CTB, 8 UMEHHO:

- B TE€YaTHOW WM DIEKTPOHHOM dopme (I 7ML € HAPYLIEHUSMU ONOPHO-
JIBUTATENILHOTO ammapara);

- B IIeYaTHOM (opMe WK NEKTPOHHOU (hopMe ¢ yBEIUUYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HApYILIEHUSIMH CIIyXa, peuH, 3peHus);

- METOJIOM YTEHUSI aCCUCTEHTOM 3a/1aHUs BCIYX (JUIs1 JIUL] C HAPYLICHUSIMH 3PEHHUS).

CryneHTaM ¢ MHBAIMJIHOCTBIO YBEIMUMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpuBaeTcsl A0CTyHHas (opma mpeaocTas-
JIEHUS] OTBETOB Ha 3a/1aHusl, 8 UMEHHO:

- MMCbMEHHO Ha Oymare Wid HaOOpOM OTBETOB Ha KOMIIbIOTEpE (JIJIs1 JIUI C HApYIICHU -
MU CllyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIIOJIB30BAaHUEM YCIYT aCCUCTEHTa (15
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO arapara);

- YCTHO (2711 JIUL C HAPYIIEHUSMU 3pEHMS], OIOPHO-BUTATEIBHOTO aIlapara).

[Tpu HeoOxoauMoOCTH 711 00YYArOMIMXCS ¢ MHBAIMIHOCTHIO MPOLEAYpa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHHsI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«J1IeMeHTbI CHCTEM aBTOMATHKH»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 1O JUCHMILIMHE (MOLYJII0), CO-
OTHECeHHBbIX ¢ MHAMKATOPAMH J0CTHKEHUs KOMIIeTeHIN

Ta6mmma 1 — KomneTeHuu u MHAMKATOPHI UX TOCTHIKCHUS

Kon 1 HamMeHOBaHHNE KOMIIE-
TEHIIUU

I/IHI[I/IKaTOpBI JOCTHIKXCHUA

[Tnanupyemble pe3yiabTaThl
00ydeHUs IO TUCITUILTNHE

[Ipodeccuonanpubie

I1K-2 Cniocoben pa3pabatbi-
BaTh CPEJICTBA aBTOMATU3ALIUU
Y MEXaHHM3AIUU TEXHOJIOTHYe-
CKHUX ITPOIIECCOB MEXaHOCOO-
POYHOT'O MPOU3BO/ICTBA

[1K-2.1 3Haer cpencrBa aBTO-
MaTH3allMi U MeXaHHU3aluu
TEXHOJIOTHYECKHUX, ITOIHEMHO-
TPaHCHOPTHBIX, IOTPY304HO-
pasrpy304HbIX Omnepanuit
[IK-2.2 Ymeet onpenensth
HCIIO0JIh30BaTh CPEACTBA aBTO-
MaTH3allMi U MeXaHHU3aluu
TEXHOJIOTHYECKHUX MPOIECCOB
11K-2.3 Bnageet HaBbIKAMHA
MOMCKA U BBIOOpA MOJICIICH
CPEIICTB aBTOMATH3aLUU U
MeXaHHU3aIuH TEXHOIOTHYE-
CKHX ITPOIIECCOB

3HaTh Cpe/ICTBA aBTOMATH3a-
O U MEXaHU3alluu TEXHO-
JIOTUYECKUX, TOABEMHO-
TPAHCIIOPTHBIX, MOI'PY30YHO-
pa3rpy304HbIX Oneparuil.
YMeTp nenosib30BaTh Cpe-
CTBa aBTOMAaTH3alMu U MeXa-
HHU3allu TEXHOJIOTINYCCKUX
IIPOLIECCOB.

BJIaI[eTI) HaBBIKaMMH ITOHMCKa
U BbIOOpa MoJIeNel cpesicTB
aBTOMaTu3alu U MCXaHHu3a-
MU TEXHOJOTHUYECKHUX IPO-
LIECCOB

Tabnuua 2 — ITaciopt ¢oHa OIIEHOYHBIX CPENICTB

Kounrposmpyemsie ®opmupyemass | HammenoBanue
pasaeibl (TeMbl) KOMIICTeHIHA OLICHOYHOI0 IToxka3aTenu oneHKH
AUCHUILINHBI cpeacTBa
Paznen 1 I1K-2 Tect [IpaBUIBHOCTE BBINIOJIHEHUS
3a/laHus

Paznenst 2-4 I1K-2 3amaun K 95k3a- | [lonHOTa M MpaBUIIBHOCTD
MEHY pelIeHus 3a1a4

Paznens 2,4 [1K-2 JlaboparopHble | APpryMEHTHPOBAHHOCTH OT-
paboTsl BETOB

Pa3nenst 3,4 I1K-2 IIpaxktnueckue | IlomHOTa M MPaBUIBHOCTH
3anATHA BBIIIOJIHEHUA 3aJaHUA

Paznensr 1-4 I1K-2 Bompocsl k 3k- | [ToTHOTa ¥ MpaBUIIBHOCTH
3aMCHY OTBETOB Ha BOIPOCHI

Pasznensr 2,4 I1K-2 PacuetHo- [TonHOTa M NIPaBUILHOCTH
rpapuyeckas BBIIIOJTHEHUS 3aJaHUs
pabora

2 MeToauveckne MaTepHuaJIbl, ONpeiessiolue Npoue1ypbl OleHUBAHUS 3HAHHUIA,
YMeHUi1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3ywime npouecc popmupo-

BaHHUS KOMIIETEeHIHIA

Mertonuueckue mMaTepuaibl, ONPEACISIONINE MPOLEAYphl OLICHUBAHUS 3HAHUN, YMEHHU,
HAaBBIKOB U (WJIM) ONBITA ACSITEIBHOCTH, MPEJICTABICHBI B BUJI€ TEXHOJIOTHYECKOM KapThl TUCLIH-

TIMHEL (Tabmma 3).




Tabmmia 3 — TexHosiornueckas Kapra

16

Haumenosa-
Cpoxku
HHE IlIxana oue- Kpurepun
BbIIIOJIHE-
OLICHOYHOI'0 st HUBaHUSA OLIcHUBAHMS
CpeacTBa
6 cemectp

Hpomeafcymoqnaﬂ ammecmauus 6 d)OpMé Ix3amen

1 Tecr B TCUCHHE 9 6aynoB 9 6amnoB — 81-100 % mnpaBHIBHBIX
ceMecTpa OTBETOB — BBICOKUI YPOBEHb 3HAHMUIA;
6 OamnoB — 61-80 % mnpaBUIBHBIX
OTBETOB — JIOCTaTOYHO BBICOKHM
YpOBEHb 3HAHUM;
3 Gamna — 41-60 % mpaBUIBHBIX OT-
BETOB — CPEJIHUH YPOBEHb 3HAHU;
0 6amnoB — 0-40 % npaBMWIBHBIX OT-
BETOB — OYEHb HU3KUH YpOBEHb 3Ha-
505071
2 JlaGopaTopHasi | B TeucHme 3 Gamna 3 Oamia — CTyIEHT MOKa3ajd OTIWY-
pabota Nel cemectpa HbIC 3HAHUS, YMEHUS U HABBIKU TPU
3 | Jlaboparopras | B TeueHne | 3 Oamia peHCHIH HPOQOGCCHOHEUIB%HX 3ajaq
B paMKaX YCBOEHHOI'O y4yeOHOro ma-
pabota Ne5 ceMmecTpa p y y
Tepuana.
4 Jlag 16 2 Oayta — CTyJEHT IoKa3al XOpolIne
abopaTopHasi | B TCUCHHC ajla 3HAHHUSA, YMEHUS ¥ HaBBIKU LPH pe-
pabota Ne6 cemecTpa IICHUU TPO(ECCHOHABHBIX 33]a4 B
paMKax yCBOEHHOTO y4eOHOro mare-
5 JlaboparopHas | B Te4eHHE 3 Gamna puaa.
paGora Ne7 cemecTpa 1 Gamnm — cTyIneHT mokasai yIoBJe-
TBOPUTENFHOE BIIQJICHUE 3HAHUSMH,
6 IIpakTHueckoe | B TeueHUE 3 Gamna YMEHUSMH W HaBBIKaMHU IIDH PEIIC-
sansTHe 1 cemecTpa HUM NOpOoQecCHOHATbHBIX 33734 B
paMKax yCBOEHHOTO y4eOHOro mare-
7 IIpakTHueckoe | B TeueHUE 3 Gamna pHaina.
saHsTHE 2 cemecTpa 0 GanoB — CTYJEHT TPOJIEMOHCTPH-
pOBaJl HEJOCTATOYHBIH YpOBEHb BIla-
S 36 JNCHUS 3HAHUSMH, YMEHUSMH W
PaKTHHYCCKOC | B TCICHHC altia HaBBIKAMH TIPH pEUIeHuH npodeccu-
3aHsTHE 3 cemectpa OHAJILHBIX 3aJa4 B paMKax YCBOCH-
HOTO y4eOHOTO
[IpakTuyeckoe | B TeUEHHUE 3 Gamna
3aHsTHE 4 cemeCTpa
9 | BolmosnHeHue | B TEUEHHUE 3 Gamna
PI'P cemecTpa
Texymuii KOHTPOJIb: - 36 GayoB -
10 | KourponsHbiil | BO Bpemst 5 GasoB 5 GaJuIOB — CTYJEHT TOKa3ayl OTIHY-
ceccuu HbI€ 3HAHMSI B OTBETE Ha KOHTPOJIb-

BOIIPOC K K-
3aMeHy

HBII BOIIPOC.

4 Gana — CTyJEHT MOKa3all XOPOIINe
3HAHUA B OTBETE HAa KOHTPOJIbHBIN
BOIIPOC.
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HaumenoBa-
HHE
OIIEHOYHOT'0
CcpeacTra

Cpoxku
BBINOJIHE-
HHS

IxaJua one-
HUBAHUSA

Kpurepun
OlLleHUBAHUS

3 Gaya — CTYJEHT MOKa3all yJIoBlie-
TBOPUTEJIbHBIC 3HAHUS B OTBETE Ha
KOHTPOJIbHBIN BOIIPOC.

0 6a)1710B — CTYACHT MPOJEMOHCTPH-

pOBaJl HEIOCTATOYHBIN YPOBEHD Blla-
JICHUS 3HAaHUSIMU B OTBETE Ha KOH-
TPOJIBHBINA BOIPOC.

11 | 3amaum K 7k-
3aMeHy

BO BpeMs
ceccuu

5 6aiuioB

5 GaJIIOB - CTYJEHT MPaBUIHHO BHI-
MOJIHUJI NIPAaKTUYECKOe 3aaHue Ou-
nera. [Tokazai OTaM4YHbIE yMEHUS B
pamMKax OCBOEGHHOI'O y4eOHOro MaTe-
puana. OTBETHJI Ha BCE JIOTIOJTHU-
TeJIbHbIE BOMPOCHL.

4 Gamia - CTYy/ICHT BBITIOJIHIII TTPaK-
TUYECKOoe 3aJlaHue Ousera ¢ HeOob-
muMH HeTouHocTsMHU. [Tokazan xo-
polue yMeHusl B paMKaxX OCBOCHHO-
ro yueoHoro marepuaia. OTBeTHI Ha
OOJBIIUHCTBO TOMOJHUTEIBHBIX BO-
MIPOCOB.

3 6asIoB - CTYJEHT BBITIOTHUI MPaK-
TUYECKOE 3aJlaHne OujIeTa ¢ cyle-
CTBEHHBIMU HeTOuHOCTSIMHU. [Tokazan
VIOBJICTBOPUTEILHBIC YMCHUS B
pamMKax OCBOEHHOT'O yueOHOro Mate-
puana. [Ipu oTBeTaX Ha IOMOJIHU-
TeJIbHBIE BOMPOCHI OBLIO JOMYIIEHO
MHOTO HETOYHOCTEM.

0 GamnoB - MpU BHINOTHEHUH TMpaK-
TUYECKOTO 3aJlaHus OWiieTa CTYICHT
MPOJIEMOHCTPUPOBANT  HEJOCTATOY-
HbI ypoBeHb ymeHUU. [Ipn orBerax
Ha JIOMOJHUTENILHBIE BOMPOCH! OBLIO
JIOTYIIIEHO MHOXECTBO HETPABUIIb-
HBIX OTBETOB.

[Ipomexxyrounas
aTTecTanus

10 0amtoB

HUTOTI'O:

46 6aiUIOB

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:

0 — 64 % OT MakCUMaJIbHO BO3MOKHOW CYyMMBI OajJIOB — «HEYJAOBIETBOPUTEIBHO» (HEHO0-
CTaTOYHBI YPOBEHB ISl POMEKYTOUHOM aTTECTAIUH 110 TUCIIUILIHHE),

65 — 74 % oT MakCUMaJIbHO BO3MOXHON CYyMMBbI 0aJlJIOB — «yJJOBJIETBOPUTEIHHOY (TIOPOTO-
BBl (MUHUMAaJbHBIN) YPOBEHB);
75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOPOILOY» (CPeIHUI YPOBEHbD);
85 — 100 % oT MakCMMaJIbHO BO3MOXHOM CyMMBbI OalsIOB — «OTJIMYHO» (BBICOKHI (MakcH-

MaJIbHBIN) YPOBEHB)
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3 TunoBble KOHTPOJIbHBbIE 32IaHNUSI MU MHbIE MAaTEePHUAJIbl, HE00X0AMMBbIE J1JIs1
OLIEHKHU 3HAHU, YMEHNH, HABBIKOB U (MJIM) ONbITA JeAITEJIbHOCTH, XapaKTepu-
3ylo1me npouecc (pOpMHPOBAHUA KOMIIETEHUMIA B X0/1e 0CBOeHHs 00pa3oBa-
TeJIbHOH MPOrpaMMBblI

3.1 3agaHus 11 TEKYIero KOHTPOJIsi yCleBaeMOCTH
TecToBBIE BONIPOCHI

Pasnen 1 «Knaccudukanus 371eMEHTOB CHCTEM aBTOMATHKU M UX OCHOBHBIC
XapaKTePUCTHKI
1. Uto Ha3BIBAETCS DJIEMEHTOM CHCTEM aBTOMATHUKH:
a) Mo00e yCTPOMCTBO aBTOMATHUYECKON CHCTEMBI,
0) KOHCTPYKTUBHO 3aKOHYEHHOE YCTPOMCTBO aBTOMATUYECKON CUCTEMBI, BBITIOHSOIIEE YIIPaB-
nsrontue GyHKInu;
B) KOHCTPYKTHBHO 3aKOHYCHHOE YCTPOHCTBO;
') KOHCTPYKTUBHO 3aKOHYCHHOE YCTPONCTBO, HE BBIMOHSIONICE YIPABISIONINX ()YHKITUH.

2. Ilo kakoMy OCHOBHOMY HapaMeTpy OTINYAIOTCS CUIIOBBIEC DJIEMEHTHI CHCTEM aBTOMAaTHKHU OT
YIPABJISIONIUX JIEMEHTOB:

a) Mo pa3MepaM U BeCy;

0) 1Mo MPOU3BOAUTEIIBHOCTH IIPeoOpa30BaHus U 00paOOTKH BXOAHOW MH(OpMAIUu;

B) 10 BEJIMYMHE YHEPIHH, IPOTEKAIOLIEH YepPE3 JIEMEHT;

T') Mo 00JIaCTH TPUMEHEHUS.

3. Ilo kakoMy OCHOBHOMY MapaMeTpy OTIMYAIOTCS YIPaBIISIOLINE 3JIEMEHThl CHCTEM aBTOMATH-
KU OT CHJIOBBIX DJIEMEHTOB:

a) o crnocoOy nmpeodpa3zoBaHus BXOAHOHN HH(pOpMALIUK IIEMEHTOM,;

0) o rabapuraM u Becy;

B) 110 BEJIMUMHE SHEPTHH, IPOTEKAIOLIEH Yepe3 HIIEMEHT;

1) 10 HA3HAYEHHUIO.

4. Kakue ObIBaIOT 3JIEMEHTHI CUCTEM aBTOMATHKU
a) TOJIBKO AJIEKTPUUYECKUE

0) TONBKO THIPABIUYECKUEC U THEMATUUECKHE

B) TOJIBKO JIEKTPOMEXaHUUECKHE

T) J100bI€ U3 BhIIIETIEPEUNCICHHBIX

5. Kakoii 31eMeHT cUCTEMBI aBTOMATHKH MOKHO OTHECTH K CHUIIOBBIM:
a) JaTYUK TOKa;

0) MaTYMK HANPSHKEHUS,

B) YIIPaBIISIEMbIN BBIPSMUTEIND;

T') aHAJIOTOBO-IIM(POBOIT IPeoOPa30BATENb.

6. XapakTepucTuKa yIpaBJiaeHUs 2JIEMEHTa CUCTEMbI aBTOMAaTHUKH CBS3BIBAET ...
a) BXOJIHYIO0 KOOpAMHATY 3JIEMEHTA U BO3MYIIAIOIIEE BO3IECHCTBHE

0) BBIXOJHYIO U BXOJHYIO KOOPJWHATHI 3JIEMEHTA CUCTEM aBTOMAaTHKU

B) BBIXOJIHYIO KOOP/JMHATY 3JIEMEHTA U BO3MYILAIOLIEE BO3/IEHCTBHE

I') BXOJHYIO KOOPJIMHATY 3JIEMEHTa U TeKyIee BpeMs

7. XapaKTepuCTUKOM yIpaBlIeHUs 3JIEMEHTa CUCTEMbl aBTOMAaTHKHU Ha3bIBA€TCS 3aBUCUMOCTh
MEXIY ...
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a) BBIXOJAHOM KOOPAMHATOU 3JI€MEHTA U TEKYIIUM BPEMEHEM

0) BXOAHOIM KOOPJMHATON 3JIEMEHTA U TEKYILIUM BPEMEHEM

B) BBIXOJIHOM U BXOJIHOM KOOpJIMHATaMH 3JIEMEHTA [P HEU3MEHHOM BO3MYILAIOLIEM BO3/1€EH-
CTBUU

I') BBIXOJHOW KOOPJMHATOM 3JIEMEHTA U BO3MYILAIOIIUM BO3JEHCTBHEM

8. BHemHs1s1 (Harpy304uHas) XapakTEpUCTUKA AJIEMEHTA CUCTEMbI aBTOMAaTUKH CBS3BIBAET ...

a) BXOJHYIO KOOPJIMHATY 3JI€MEHTa U BO3MYLIAOIee BO3/ieicTBHE

0) BBIXOJHYIO U BXOJHYIO KOOPJHMHATHI AJIEMEHTA CUCTEM aBTOMAaTUKHU

B) BBIXO/IHYIO KOOP/JIMHATY JIEMEHTA U BO3MYILAIOLIEe BO3ACHCTBUE ITPH HEU3MEHHOI BXOIHOM
KOOpJIMHATE

I') BXOJHYIO KOOPJIMHATY 3JIEMEHTA U TEKyIee BpeMsl

9. Buemineil (Harpy304HOil) XapaKTepUCTUKON YIIPABICHHS 3JIEMEHTA CUCTEMbl aBTOMATUKH
Ha3bIBACTCSI 3aBUCUMOCTb MEXKIY ...

a) BBIXOJTHOM M BXOJHOW KOOpJMHATAMHU JJIEMEHTA CHCTEM aBTOMATUKHU

0) BBIXO/IHOW U BXOJHOW KOOPJIMHATAMHM JIEMEHTA CUCTEM aBTOMATHUKHU IIPU HEU3MEHHOM BO3-
MYIIAOIIEM BO3/IEHCTBUU

B) BO3MYIIAIONIMM BO3JIEUCTBHUEM U TEKYIIUM BPEMEHEM

') BO3MYIIAIOIINUM BO3JICHCTBUEM M BXOJHOM KOOPIMHATOM IE€MEHTA CUCTEMbI aBTOMAaTUKH

10. C noMo1IbI0 KaKUX XapaKTEPUCTUK IEMEHTA CUCTEMbI aBTOMAaTUKH MOKHO OLIEHUTH €T0
IUHaMHUYECKUE CBOMCTBA:

a) XapaKTepUCTUKH YIpaBJIECHUS;

0) BHELIHEN (HAarpy304HO) XapaKTePUCTUKHY;

B) NEPEXOIHBIX XapaKTEPUCTHK;

T) epelaTOuHbIX (QYHKIUHN dJIeMEHTA.

11. Yto siBnsieTcss HanboJiee MOJHBIM MAaTEMaTUUECKUM OMMCAHUEM ITPOLIECCOB, POTEKAIOLINX B
JrOOBIX AJIEMEHTAX CUCTEM aBTOMATHKH:

a) XapaKTepUCTUKHU YIPaBJICHUs U BHELIHUE (HArpy30YHbIEC) XapaKTEPUCTUKH JIEMEHTA;

0) mepexo/iHbIe XapaKTEePUCTUKH HJIEMEHTA;

B) nepefaTouyHble QYHKIUHU DJIEMEHTA,

I') COCTaBJIEHHAs JUIs SJIEMEHTa CUCTeMa YpaBHEHUI, B 001IeM cilyyae aaredpandeckux u aud-
(bepeHnaTbHbIX, TUHEHHBIX U HEJTMHEWHBIX, OMKCHIBAIOIIAS B3aUMOCBSI3b MEX/1Y BXOAHBIMU
KOOpJMHATAMH, BBIXOJHBIMU KOOPANHATAMHU U BO3MYIIAOIIUMHI BO3EHCTBUAMM.

3ammTa 1a00paTOPHBIX padoT

Jlabopamopnas paboma Nel . Hccnedosarnue 00HOaA3H020 08YXNOIYREPUOOHO20 YRPABIAEMO20
BbLINPSIMUMETS]

1. B ueM OCHOBHBIC HEIOCTATKH OJTHO(A3HOTO JIBYXIIOIYIEPHUOTHOTO YIIPABIISIEMOTO BBITPSIMH-
TEIs.

2. Ha kakux NOJIyIpOBOJHHUKOBBIX TPUOOPAX MOXKET OBITh BHIMOJIHEHA CXEMa YIIPABIIIEMOTO
BBITPSIMHUTEJIS.

3. Uem ompenessieTcss HAKJIOH BHEITHUX XapaKTEPUCTHK YIPABIISCMbIX BBINPSIMHUTEIICH.

4. OT KaKuX mapaMeTPOB 3aBHCUT (POpPMa PErYTMPOBOYHON XapaKTEPUCTHUKU BBHITPSIMUTEIIS.

Jlabopamopnas paboma Ne5. Hzyuenue cxem u xapaxmepucmuk uHmezpupyoue2o 3a0amuuxa
UHMEHCUBHOCMU
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1. Kak nosiusieT Ha pa60Ty 3alaT4YMKa UHTCHCUBHOCTHU UCYC3HOBCHUC BXOAHOI'O HAIIPAKCHHU A
Ugx B TIPOLIECCE HAPACTAHMUS BBIXOHOTO HAIIPSIKCHUSL.

2. Kak otpasutcs Ha paboTe 3ajaTyiKa YMEHbIICHHE COMTPOTUBIICHUS 00paTHOI cBs3H RS.

3. Ha ocHOBe KakMX OCHOBHBIX Y3JI0B MOKET OBITh PEAN30BaH OJJHOKPATHO HHTETPUPYIOLIHHA
3aJaT4YuK MHTEHCHUBHOCTH?

4. B KaKMX aBTOMaTHYECKHX CUCTEMax MPUMEHSIOTCS OHOKPATHO HHTEIPUPYIOIINE 3aIaTYHKH
HUHTCHCHUBHOCTH.

Jlabopamopnas pabomaNe6. H3yuenue xapaxmepucmux u cxemsvl 08YKPAMHO UHMESPUPYIOUYE20
3a0amuuKa UHMeEHCUBHOCIMU

1. IToyemy B cxemax 3JEKTPOIPHBOJOB CKOPOCTHBIX JTU(PTOB 11es1ecO00pa3HO UCTIOIb30BAHNE
JIBYXKPAaTHO WHTETPUPYIOUIHNX 331aTYMKOB HHTCHCUBHOCTH.

2. Kak mo 3ajaHHBIM 3HAYCHUSIM A 5011, Prons Vo PACCUUTATH 3aBUCUMOCTH JIBHYKEHUST KAOWMHBI
v(t), a(t), p(t), COOTBETCTBYIOIINE PEKOMEHIYEMOM /IS CKOPOCTHBIX JIN(PTOB Taxorpamme.

3. Kak 1o 3ajaHHBIM 3HAYCHUSIM 2,0, Pron> Viiow PACCUUTATH HOMUHAIBI DJIC-MEHTOB MTPUHITHAITH-
QJIBHOM CXEMBbI 33JJaTYNKa HHTEHCUBHOCTH, PEATU3YIOIIET0 PEKOMEHIYEMYIO TaX0rpamMmy.

4. Kakue THIOBBIC 3BE€HBS JTOJDKHBI BXOJAHUTH B COCTaB CTPYKTYPHON CXEMBI 331aTYMKa UHTCH-
CHUBHOCTH.

Jlabopamopnas paboma Ne7. H3yuenue cmpyKmypHbuIX cxem U nepexooHblX XapaKmepucmux
NPOMBIULTIEHHBIX A8IMOMAMUYECKUX Pe2YIAmOpPO8

1. Yro siBisieTCs BBIXOAHOM MIEpEMEHHOM pacCMaTPUBAEMBIX IIPOMBILUICHHBIX PETYISITOPOB?
2. Ilouemy npu KUCIOIB30BAHUM MPOMBIIIJICHHBIX PETYIISITOPOB BO3MOXKHA JIUIITH JOCTATOYHO
npuOIKEeHHAs peaan3alus TUIIOBBIX 3aKOHOB PETyIUPOBaHUs?

3. Ha ocHOBe KakiX OCHOBHBIX Y3JIOB MOKET OBITh pEaTN30BaH MPOMBIIIJICHHBIN peryisTop?
4. Yro Takoe OamacTHBIE MOCTOSIHHBIE BPEMEHU MTPOMBIIIIICHHBIX PETYIATOPOB?

[IpakTuyeckue 3agaHus

Ilpakmuueckoe 3adanue 1. H3zyuenue pabomol u Xapakmepucmux 2uopasiuieckux YuiuHopos.
Lensb 3ananus: U3yunts paboTy ruipaBiIMueCcKUX MHINHIAPOB, UX OCHOBHBIE TUIIBI U METOJUKU
pacyera UX OCHOBHBIX XapaKTEPUCTHK.

Ipaxmuueckoe 3a0anue 2. H3zyuenue pabomvl u Xapaxmepucmux NHeBMamuyeckux YyuiuHopos
Lens 3ananus: M3yauts paboTy MTHEBMATHUECKUX IHJIMHIPOB, KX OCHOBHBIE THUIIBI M1 METOJIUKHU
pacyera UX OCHOBHBIX XapaKTEPHUCTHK.

Ilpakmuueckoe 3a0anue 3 Ycnoghvie 0003HAUEHUSA PAZIUYHBLX IEKMPONHEBMAMUYECKUX U
NHEeBMamu4ecKux 1eMeHmos Ha NPUHYUNUATIbHBIX CXeMAax

Iens 3amanus: M3ydauth ycioBHBIE 0003HAYCHUS PA3THUYHBIX JICKTPOMTHEBMATHYECKUX U ITHEB-
MaTUYECKUX AJIEMEHTOB HAa MPUHLIUITHAIIBHBIX CXEMax

IIpakTnyeckoe 3ananue 4. YciosHvle 0003HAYEHUS PA3TUYHBIX INEKMPOSUOPABIUYECKUX U 2UO-
DPABIUUECKUX DNeMEHMO8 HA NPUHYUNUATILHBIX CXeMAX

Lenpb 3ananus: U3ydnTh cIOBHBIE 0003HAUCHUS PA3TMUHBIX JIEKTPOTUAPABINYECCKHUA U THIPAB-
JUYECKUX DJIEMEHTOB Ha MPUHITAMIAATBHBIX CXeMax

PacuerHo-rpaduyeckas padora
Pacuer mapamMeTpoB U XapaKTePUCTHK CHJIOBBIX U YIPABJISIIOIINX 3JIeMEHTOB CHCTEM
aBTOMaTHKH
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3aoaua 1
Pacuer napameTpoB U XapaKTEpUCTUK PEBEPCUBHBIX YIIPaBISEMbIX
BBINIPAMUTEIEH

Jlisi peBepCUBHON BCTPEUHO-NAPAIIEIBHOM CXEMBl YIIPABIAEMOI0 THUPUCTOPHOTO BbI-
OpSAMUTENIS, PadOTAIOIIEro Ha AKTUBHO-UHYKTUBHYIO HAarpy3Ky, paCCUMTATh: CpPEAHEE 3HAUCHUE
TOKa BEHTWIS; AEHCTBYIOLIEe 3HaUeHHEe (Pa3HOr0 TOKA EPBUYHBIX U BTOPUYHBIX OOMOTOK CHIIO-
BOro Tpancdopmaropa; AeicTByromee 3HaueHue ¢asznoii I/{C BTOpUUYHBIX OOMOTOK CHIIOBOTO
TpaHc(hopMaTopa; MaKCHUMalbHOE HANpsHDKEHHWE Ha BEHTWJIE, TUIIOBYI0 MOIIHOCTh CHJIOBOI'O
Tparcdopmaropa.

JU1s 3aJaHHOTO YIjla YIpaBJIeHHUs TUPUCTOPAMU OJHOM U3 BEHTWIBHBIX TPYII IOCTPOUTH
KpPHUBBIC: MTHOBEHHBIX 3HAUCHHI TOKOB BEHTHJICH U OJHOM U3 (a3 BTOPUYHON U MEPBUYHON 00-
MOTOK CHJIOBOTO TpaHc(opmaTtopa; BeinpsaMiIeHHON D/]C Ha BBIXOJHBIX 3a)KUMAax BBITPSIMUTEIS,
K KOTOPBIM IMOJKJIIOYAETCS LIET0YKa U3 MOCIEA0BAaTEIbHO BKIIOYEHHBIX MHJIYKTUBHOCTU U aK-
TUBHOTO COITPOTHUBIIEHUS HArPY3KH; BBIIPSIMIICHHOTO TOKA Harpy3KH.

Ha 3tom ke pucyHke ykaszaTh nepegHuil ppoHT UMIysbca YHpaBieHUS OJHUM U3 TUPU-
CTOPOB U NOCTPOUTH KPUBYIO OIOPHOI'O HAIPSKEHUS JUI OJIHOTO U3 KaHAJIOB CUCTEMbl UMITYJIb-
CHO-(a30BOT0 YIPABICHHUS TUPUCTOPAMHU.

JUist IATH NPOU3BOJIBHBIX 3HAYEHUH yIila yIpaBieHUs TUPUCTOPAMH OJHOW M3 BEHTHJIb-
HBIX IPYII, OXBaThIBAIOIINUX 00JACTH BBIIPSIMUTEIBHOIO U HHBEPTOPHOTO PEXUMOB, IIOCTPOUTH
BHEIIIHUE XapaKTEPUCTUKHU BBITPSIMUTEIIS.

Jlig Tp€X MpOM3BOJIbHBIX 3HAYEHUI TOKa Harpy3Ku, HE MPEBBIIAIOIINX ABYKPAaTHOE HO-
MHUHAJIbHOE CpeIHee 3Hau€HHE BBINPSAMIEHHOTO TOKA, IOCTPOUTh XaPaKTEPUCTUKH YIIPaBICHUS
CHJIOBOM YacCTH BBIIPSMUTENS. B umcie 3TUX XapakTepUCTHK TOJDKHA OBITh U PEryJIMpPOBOYHAS
XapaKTEpUCTHKA BBIIPSAMUTEIS, TO €CTh XapAKTEPUCTUKA YIIPABJICHUs CUIIOBOM YacTH Ha XOJO-
CTOM XOJy, KOTJa TOK Harpy3ku paBeH HyJ0. [IoCTpOUTh XapaKTepUCTHKY YIPABIIEHUS BCETO
YIPaBJIIEMOTO BBIIPSAMUTENS ¢ Y4ETOM (OPMBI OMOPHOTO HAMPSDKEHUS CUCTEMbI MMITYJIbCHO-
($a3z0BOro yrnpaBieHHUs TUPUCTOPAMH M HEOOXOAMMOCTH OTpaHMUYEHUs MAKCHMaJIbHOIO Yyria
yIpaBJIeHUs] BEHTUJIBHON TpyNIbl, paboTaromeil B MHBEPTOPHOM pexxuMe, 3HaueHuem 177 /18.
JlaHHYI0 XapaKTepUCTUKY CTPOUTH JJIs PEKHUMA XOJIOCTOTO X0/1a BBIMPSIMUTEIS.

3anucath GopMyny nepesaTouHo (GyHKIMM BBIIPAMHUTENS 10 YIPABISIOMIEMY BO3JCH-
CTBUIO U PACCUUTATh 3HAYEHUS BXOAIIMX B HEe KO (ULIMEHTa YCHIICHUS U TIOCTOSTHHON
BpEMEHH, Iojlaras, 4yTo CHCTeMa YIpaBjieHUs HpeoOpa3oBaTesieM Oe3bIHEPIMOHHA U CHUTHAJ
yIpaBJieHUs MeHsieTcs B ""Masiom".

JUia ciny4ast pa3fenbHOrO YNpPABJICHUS BEHTUIIBHBIMU KOMIUIEKTAMHU OINMCATH JIOTHUKY
pa3eNIbHOTO yNpaBJieHHs] BEHTHJIBHBIMH KOMIUIEKTaMU, Ha OCHOBAaHHWU KOTOpPOHM pa3paldoTaTthb
JIOTHYECKOE TIEPEKITIOYAIONIEe YCTPOICTBO.

Bapuant 3amanus BeiOupaercs u3 Tabna.l 1 2 B COOTBETCTBUU C MPEANOCIEAHEH U MO-
cleHel udpaMu HoMepa 3aUeTHON KHIKKH.

[Ipu yka3aHHBIX BBILIE MOCTPOEHUSX CUUTATh, YTO KOMMYTallls TUPUCTOPOB MPOTEKAET
MIHOBEHHO. CUMTaTh, 4TO TOK HAarpy3kM HJEIbHO CIJIaXEH, MHAYKTHBHOE COIPOTUBIIEHUE
Harpy3Ku CTPEMUTCS K OECKOHEYHOCTHU (PEXUM C HCTOUHHUKOM TOKa B LIETIH HArpy3KH).

Tabnuna 1
[Ipeanocnenuss CuitoBas cxema VYmpaBneHue BeH- dopma OnIOpHOTO
udpa HoMepa TUJIBHBIMU TPYII- HaIpPsHKEHUS
3a4ETHON aMu
KHIKKH
0 lectudasnas nynesas |PasnenbHoe [Munoo6paznoe
I Tpexdaznas mocTtoBass  |PaznenbHoe KocunycongansHoe
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2 [llectudaznas nyneBas |CoBMeCTHOE [Tumoobpasnoe

3 Opnnodasznas moctoBasi  |PasnenpHoe KocunyconnansHoe

4 [llectudasnas nynesas |Pa3nenbHoe Kocunyconganbnoe

5 Tpexdaznas moctoBass  |Pa3nenbHoe [Tumoobpasnoe

6 Tpexdasznas nyneBas CoBmecTHOE [Munoo6pasnoe

7 Opnnodaznas myneBas  |CoBMeCTHOE Kocunycounpnanbnoe

8 Tpexdaznas moctoBass |CoBMeCTHOE Kocunyconaanbnoe

9 Onnodasnas HyneBas  |PasnenbHoe [Tumoobpasunoe

Tabnuua 2
[Tocnenuss mudpa Uom E Eq, Ry Ly a
HOMEpPA 3a4ETHOU B B B Om I'n pan

KHIDKKH
0 12 380 110 1,00 0,0015 79
1 10 220 60 2,00 0,0010 75
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 10
6 15 380 110 0,25 0,0014 3710
7 12 110 110 1,50 0,0017 73
8 10 110 220 0,75 0,0005 412
9 15 220 110 1,20 0,0011 718

Yacrora nHanpspkeHus: nuraromieit cetn 50 ', anuuHa pabodero JUHEWHOTO ydacTKa
MIJI000Pa3HOTO OMIOPHOTO HANPSKEHUS paBHA 77 pajl.

B 1abn. 2 mpuHsATE 0003HAYEHUS:
U,m - aMImiIuTy/a OmopHOTO HAMPSHKEHUSI CUCTEMBI YITPABIICHNUS,
E; - neiictByromiee 3HaueHue uneHon DJ]C nuTaromieit cetu;
Eq4, - HOMMHaJIBbHOE cpefHee 3HaueHue BoinpsMiieHHol DJIC (cpenHee 3Haue€HUE BBITPSIMICHHO-
r0 HaIpsDKEHUS Ha BBIXOE BBIIPSIMUTEIS TIPU YIJI€ YIPABJICHHUS OJHOW U3 BEHTHJIHHBIX TPYIII,
paBHOM 7718, 1 OTCYTCTBHHU TOKA HarPy3KH);
R4 - akTHBHOE CONPOTUBIICHUE HATPY3KH;
L, - mpuBeneHHas K LENH BBIIPSAMIIEHHOTO TOKA MHIYKTUBHOCTB PAacCEesHUSA (pa3bl CHIOBOIO
Tparcopmaropa,
O - YroJ yrnpaBieHUs] THPUCTOPAMU OJHOW U3 BEHTWJIbHBIX TPYIII, JJIsl KOTOPOTO CTPOSITCS AHa-
rpamMMbl MTHOBEHHBIX 3HAUEHUI TOKOB M HAMPSKEHUM HA 3JIEMEHTaX CXEMbI BBIIPSAMUTEIIA.

3aoaua 2
CuHTe3 10 33JaHHBIM [TapaMeTpaM CXEM PEryJIATOPOB U KOPPEKTUPYIOLIUX
3BEHBhEB HA OCHOBE OTEPAIMOHHBIX YCHIUTENEH

Jns ykazannoit B Tabn.1 nepenatounort GpyHkmu W(P) = Usg(P)/Us(P), Tae Ugo(P),
U (p) - m300pakenus mo Jlamacy BXOAHON U BBIXOAHON KOOPAWHAT, IPUBECTH  YIPOIIEH-
HYIO MPUHIUIHAIBHYIO CXEMY 3BEHA, PEATH3YIONIEro 3Ty (YHKIUIO, Tojlaras, 9T0 OHO BBITIOJ-
HEHO Ha OCHOBE OJHOTO WJIM HECKOJIbKMX OIEpaloOHHBIX ycuiurteneil. Paccunrath 3HaueHus
AKTUBHBIX U PEAKTHBHBIX CONMPOTHBICHUN BO BXOJHBIX LIETISAX M IEMAX OOpaTHOW CBS3M Omepa-
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IIUOHHBIX YCHJIUTEINIEH, MPU KOTOPHIX OYAYyT MOJIYUYEHBI MapaMeTphl yKa3aHHON B 3aJJaHUHU Tepe-
JATOYHOU (DYHKITHH.

Bun nepenaToyHoit GyHKINHU U €€ mapaMeTphl BHIOUPArOTCs U3 Tabil. 1 B COOTBETCTBUU C
HpeArociIeHel 1 NocIeaHel nudpaMu HoMepa 3a4eTHON KHHKKH.

Tabmuna 1
IIpennocnennss Ilepenarouynas ITocnennss Koad- | Ilocro- ITocro-
nudpa Homepa bynkuus W(p) nudpa Homepa | GuHU- STHHAS STHHAsI
3a4E€THON KHMXK- 3a4E€THOU eHT K | BpeMeHHM | BpeMeHH

KA KHIDKKHU Ty, ¢ Ty, ¢

0 K(T1p+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/(T2p) 2 7,80 0,10 0,15

3 k/(T1p+1) 3 0,50 0,20 0,30

4 k+1/(T1p) 4 0,20 0,25 0,35

5 K/[(T1p+1)(T,pl)] 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 1/(T1p)+k/(Top +1) 8 0,80 0,05 0,25

9 K/[T1p(Top+1)] 9 10,00 0,44 0,23

3.2 3aanus AJ1s1 IPOMEKYTOYHOM aTTeCTAlMU
KoHTpoJibHBbIE BOIPOCHI K IK3aMEHY

1 IToHsATHE 7€MEHTa CUCTEMbI aBTOMATUKHU M KJIACCU(DUKALINS JIEMEHTOB.

2 MaTeMaTH4YecKOe OIMCaHNEe DIIEMEHTOB CUCTEM ABTOMATHUKH, UX OCHOBHBLIC KOOPAWHATHI
Y OCHOBHBIE XapaKTEPUCTHUKH.

3 I'enepaTop MOCTOSIHHOTO TOKAa HE3aBUCUMOTO BO30YKICHHUS, €r0 CXeMa, MPUHIIMII JeH-
CTBUSI, XapaKTEPUCTUKA YIPABIECHUS, IEPEXOAHAS XapAKTEPUCTHKA, BHEIIIHUE XapaKTEPUCTUKHU U
nepegaToyHasi GyHKIIHS.

4 DneKTpOMAaIINHHBIN YCHINTENb IONIEPEYHOTO I0JIsA, Er0 CXEMa, IPUHIUI IEHCTBHUS, Xa-
PAKTCPUCTHUKA YIIPABJICHUA, BHCIIHUEC XapAKTCPUCTUKH U ICPEAATOYHAA (1)YHKIII/I${.

5 MarHuTHbI€ YCWIINTENH C BBIXOJOM Ha MIOCTOSIHHOM TOKE, UX CXEMBI, IPUHIIUI ACH-
CTBUSI, XapaKTEPUCTUKA YIIPABICHUS, BHEIIHUE XapaKTEPUCTUKU U MiepeaaToyHast pyHKIHs.

6 YnpasiissieMble BBITPIMUTENN, UX JOCTOMHCTBA U HEOCTATKH, IPUHIMI JEHCTBUS,
(GyHKIIMOHAJIbHAs CXeMa U OCHOBHbBIE €€ KOOPIMHATHI, PEryIUPOBOYHbIE XapaKTEPUCTUKU -
IYJbCHBIX BBIIPAMUTENEH.

7 CuI0BBIE CXEMBI HEPEBEPCUBHBIX YIIPABIISEMBIX BBIIPSIMUTENIEH, pACUET ITapaMETPOB UX
OCHOBHBIX CHJIOBBIX 2JIEMEHTOB, IIOHATHE O MPOLIECCE KOMMYTAIIMA BEHTUIIEH, CPaBHUTEIbHBIN
aHaJIn3 CXEM I10 OCHOBHBIM TEXHHNYCCKHUM I10Ka3aTCJIsAM.

8 OCHOBHBIE IPUHIIMITBI YIIPABJICHUS BEHTUWISIMU BRIIPSIMHUTENCH, (YHKIIMOHATIbHAS CXEMa
KaHaJia CUCTEMBI I/IMHy.]'II)CHO-(l)aBOBOI‘O YIpaBJICHUA BEPTUKATIBHOI'O TUIIA, CHHXPOHH3alsa
OIOPHBIX HANPSHKEHUH CUCTEMBI YIIPABJICHUS C IUTAIOIIEH CEThIO, PACIIPEEICHUE UMITYJIbCOB
YIIPaBJIEHUS 10 TUPUCTOPAM.

9 IlocTpoeHne PeBEPCUBHBIX CXEM YIPABISIEMbIX BBINPSMHUTENCH, CIIOCOOBI COBMECTHOTO
U pa3JeNIbHOTO YIPABJICHHS BEHTUIBHBIMU KOMIIJIEKTAMHU BBIIPSIMUTENEH U UX TJOCTOMHCTBA U
HEJ0CTaTKH.
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10 ®yHKIMOHAIBHBIE CXEMBI BBIIPSIMUTEIIEN C COBMECTHBIM U Pa3JI€IbHBIM YIIPaBICHUEM,
BXOJIHBIE U BBIXOJIHAsl KOOPJIMHATHI PEBEPCUBHBIX BBITPSAMUTENEH C COBMECTHBIM U Pa3/I€IbHBIM
yIpaBjIeHUEM, Ha3HAYEHUE JIOTHYECKOT0 MEPEKIII0OYAIOIIEr0 YCTPOMCTBA.

I 1Cratndeckre XxapaKTEPUCTUKH YIPABISEMbIX BBITPAMUTEICH TP KOCUHYCOUIAIBHON 1
nu1000pa3Hoi popMe ONMOPHBIX HAMPSHKEHUH CHCTEMBI UMITYJILCHO-(a30BOTO YIIPABIICHUS.

12 JIunaMu4ecKue XapakTepUCTUKU YIIPABISIEMbIX BBIIPSMUTEINEH, IepeaaTOYHbIe (PyHK-
LMY YIIPABJIIEMbIX BBIIPSIMUTENEH.

13 HIupoTHO-UMITYIIECHBIE TTPE0OpPa30BaATENH, UX JIOCTOMHCTBA U HEJOCTATKH, TPUHIIUIL
JeiicTBUS, PYHKIIMOHAIBHAS CXEMa U €€ OCHOBHBIEC KOOPIUHATHI.

14 CunoBble cXeMbl TPAaH3UCTOPHBIX IIMPOTHO-UMITYJIBCHBIX ITpeoOpa3oBareseil, cnocoobl
CUMMETPUYHON U HECUMMETPUYHON KOMMYTAIIMU CUJIOBBIX KJIFOUEH PEBEPCUBHBIX IHIMPOTHO-
UMITYJIBCHBIX MpeoOpa3zoBaTeliel, JOCTOMHCTBA U HEIOCTATKH 3TUX CIIOCOOOB.

15 BHemHMe XxapaKTepUCTUKYU IUPOTHO-UMITYJIbCHBIX IIpe00Opa3oBaresneii, xapakrepu-
CTHKa yIIPaBJICHUS PEBEPCUBHOIO MIMPOTHO-UMIYIBCHOTO MPeo0pa3oBares, nepeaaTouHbIe
(YHKIMH [UPOTHO-UMITYJIbCHBIX IIPE0Opa30BaTENIEH.

16 Tpexda3ublii mpeoOpa3oBaTeab YaCTOTH C ABTOHOMHBIM HHBEPTOPOM, €TI0 MPUHIIHIT
JeicTBUS, PYHKIIMOHAIbHAS CXEMa U €€ OCHOBHBIE KOOPJMHATHI, IOCTOMHCTBA U HEJOCTATKU
npeoOpaszoBareneil YacTOThl HA OCHOBE aBTOHOMHBIX HHBEPTOPOB HAMPSHKEHUS U HA OCHOBE aB-
TOHOMHBIX HHBEPTOPOB TOKA.

17 CunoBast TpaH3UCTOpHAs cxeMa Tpex(a3zHoro npeodpa3zoBaTes 4aCTOThl HA OCHOBE aB-
TOHOMHOT'O UHBEPTOpA HANPSKEHUS.

18 'apMoHHYeCKuil COCTaB BBIXOAHBIX KOOPIUHAT IIPeoOpa3oBaTeseil 4acTOThl Ha OCHOBE
ABTOHOMHBIX UHBEPTOPOB, YIy4IlIEHHE TAPMOHUUYECKOT0 COCTaBa MyTeM IIMPOTHO-UMIYIbCHON
MOJIYJIALIUY BBIXOJHBIX KOOPJAUHAT, IepeiaTouHble (QyHKINU TpeoOpazoBaTesell 4acTOThI C
IIPOMEKYTOUYHBIM 3BEHOM ITOCTOSIHHOTO TOKA.

19 IIpeoGpazoBareny YaCTOTHI C HEMOCPEACTBEHHON CBSA3bIO C MUTAIOIIEH CEThIO, UX
IPUHLINII JEHCTBUSL, TOCTOMHCTBA U HEAOCTAaTKU, (YHKIIMOHAIbHASI CXEMa U €€ OCHOBHBIE KOOP-
JIUHATBI.

20 CunoBble CXeMbI HYJIEBBIX 1 MOCTOBBIX ITPpe00pa3oBaTeseil YaCTOThl ¢ HEMOCPEICTBEH-
HOM CBSI3BIO C IIMTAOIIEH CEThIO, MX JOCTOMHCTBA U HEOCTATKH, YIIPABICHUE BEHTHIISIMU TIpe-
oOpa3oBaTesiell 4aCTOThI C HEITOCPECTBEHHON CBA3bI0, XapaKTEPUCTUKU YIIPABICHUS U JTUHAMU-
YeCKHEe XapaKTepUCTUKU IpeoOpa3oBaTeliell 4aCTOThl C HEMOCPEICTBEHHOH CBA3BIO.

21 DnexTpuyueckre ABUTATENH TOCTOSHHOTO TOKAa HE3aBUCHMOTO BO30YK/I€HUS, X TPHH-
LIMII IEHCTBUS U CXEMA, JIOCTOMHCTBA U HEJIOCTATKH, BXOAHBIE Y BBIXOJHBIE KOOPAWHATBHI.

22 CTpyKTypHBIE CXEMBI IBUTATENSl IOCTOSTHHOTO TOKA HE3aBUCUMOTO BO30YKIEHUS, T1e-
penaTo4Has (yHKIMS JBUTaTels HOCTOSHHOTO TOKAa HE3aBUCUMOI'0 BO30YKICHHUS.

23 JIByx(¢a3Hble aCHHXPOHHbIE ABUTATENH, UX IPUHIUN JEHCTBUS U CUIIOBas cXxema, J10-
CTOMHCTBA U HEIOCTATKH, MEXaHUYECKHUE U JUHAMUYECKUE XapaKTEPUCTUKU JBUTATENS TIPU aM-
IUTUTYAHOM PEryJIUPOBAHUU CKOPOCTH.

24 Tpex(azHble aCHHXPOHHbIE IBUTATENHN, UX NPUHIIMIT ASUCTBHS U CHIIOBAsI CXEMa, J10-
CTOMHCTBA U HEIOCTaTKH, OCHOBHBIE CTIOCOOBI PETYJIMPOBAHUS CKOPOCTH U COOTBETCTBYIOLIUE
UM MEXaHNYECKUE XapPAKTEPUCTUKU, TMHAMUYECKUE XapaKTEPUCTUKH U JIMHEApU30BaHHAas
CTPYKTypHasi CXeMa MpH YaCTOTHOM YIIPaBJIEHUHU

25 OmnepallMOHHBIA yCUIUTENb, (YHKIIMOHATBHAS CXEMa YCHIIUTENsl U €€ OCHOBHBIE KOOp-
JTUHATBI, CXEMbI BKJIFOUEHHUS ONIEPAIIMOHHBIX YCUIIUTENEH MO MPSMOMY U HHBEPCHOMY BXOJYy U
pacueT KO3 PHUIMEHTOB YCUICHHUS B 3TUX CXEMax.

26 OO0mIMe TPUHITUITBI TOCTPOSHUS PETYIISITOPOB Ha OCHOBE OTEPAIMOHHBIX YCHUIIUTEICH,
CXEMBbI IPONOPLHOHATIBHOI0, UHTETPAJIBHOTO, IPONIOPLIMOHAIBHO-MHTETPAILHOTO, TPOIIOPLINO-
HaJIbHO-TU(GEPEHITHATBHOTO, TPOTIOPIIMOHATBHO-UHTETPATbHO-TU (D (DEpEeHIINATEHOTO PETYIIs-
TOPOB M pacyeT NapaMeTPOB UX CXEM
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27 3ajaTYUKU MHTEHCUBHOCTH, X Ha3HAUEHUE U MPUHIUI IEHCTBUS, CXEMbI OJHOKPATHO
MHTETPUPYIOLINX 33JaTYNKOB HHTEHCUBHOCTH, PAcyeT IapaMeTPOB UX OCHOBHBIX DJIEMEHTOB,
IIEPEXO/IHBIE XapPaKTEPUCTUKU OJJHOKPATHO UHTEIPUPYIOLIUX 3a/1aTYINKOB MHTEHCUBHOCTH.

28 da30BbIE AECTEKTOPHI, UX HA3HAYCHHE, BXOHBIE U BBIXOIHAsI KOOPAUHATHI, IIPUHIUI
JIeCTBUS, pacueTHAs CXeMa, aMIUTUTYTHBIN 1 (pa30BbIl pexuM paboThl (ha30BbIX AETEKTOPOB U
XapaKTEPUCTUKU YIIPABJICHUS B OTUX PEKUMAX.

29 Iudpoananorossie mpeodpazoBaTeI, UX Ha3HAUEHUE, TPUHIUI JEHCTBUS, CXeMa,
BXOJIHAs ¥ BBIXOJIHAsI KOOPAHMHATHI, XapaKTEPUCTUKA YIIPABJICHU.

30 Ananoro-uudpoBsie Tpeodpa3oBaTeNy, UX Ha3HAUCHUE, IPUHITUI ICHCTBUS, PYHKIIHO-
HaJIbHAsl CXEMa, BXOJHAS U BBIXOJHAs KOOPAMHATHI, XapaKTEPUCTUKA YIIPABICHHUS.

31 JlaTuMku yria Ha OCHOBE CEIbCUHOB, IPUHLIUII AEMCTBUSI CEIbCUHA U €r0 BXOIHAs U
BBIXOJIHbIE KOOPJIMHATHI, aMILUTUTYAHBIN U (a30BbIil peKUM pabOThI CEILCUHA U XapaKTEPUCTUKU
YIPaBIEHUS B 3TUX pPEeXKUMaX.

32 JlaTumk yriia paccorjlacOBaHus Ha CeJIbCUHAX, €ro paboTa U XapaKTepUCTHUKA yIpaBlie-
HUSL.

33 [u¢poBoil faTuuK yriia Ha OCHOBE KOJJOBOT'O JIMCKA, €ro paboTa U XapaKTepUCTHKa
yIpaBieHUs.

34 TaxoreHneparop OCTOSHHOT'O TOKA, €T0 MPUHIMI ICHCTBUSA U CXEMA, BXOAHAs U BbI-
XOJIHAst KOOPAMHATHI, XapaKTEPUCTHKA YIPABJICHNUs, IIepeaTOYHas (YHKIMA TaXOoTreHepaTopa ¢
BBIXOJIHBIM (PHIIBTPOM.

35 ACHHXPOHHBIH TaxOreHepaTop, €ro MPUHIMUI JEHCTBUSA U CXEMA, BXOAHAS U BHIXOJHbIE
KOOpJMHATHI, XapAKTEPUCTUKHU yIIPABICHHUS.

36 LupoBoii maTYuK CKOPOCTH, €r0 CTPYKTYpHAs CXeMa, BXOAHAS U BBIXOAHAsI KOOPIH-
HaTbl, IPUHLUN JIeHCTBUS PEBEPCUBHOTO LU(POBOTO JaTUMKA CKOPOCTH HA OCHOBE (POTORIICK-
TPUYECKOTO JATYMKA UMITYJIBCOB, CIIOCOOBI (POPMHUPOBAHUS BBIXOAHOTO U(POBOTO KOJA.

37 JlaTuuKu TOKa M JaTYUKU HANPSDKEHUS, UX BXOJHBIE U BBIXOJIHbIE KOOPIUHATHI, (PYHK-
[IMOHAJIbHBIE CXEMbI M IPUHIUI IEHCTBUS, XapaKTEPUCTUKU yIIPABICHHUS.

38. JIoCTOMHCTBA, HEIOCTATKU U 00IaCTH MPUMEHEHUS 3JEKTPOTHAPABINYECKUX dJIEMEH-
TOB CHICTEM aBTOMAaTHKHU.

39. IoCTOMHCTBA, HETOCTATKU U 00J1aCTH PUMEHEHHS 3JIEKTPOITHEBMATUYECKHUX HJIEMEH-
TOB CICTEM aBTOMAaTHUKHU.

40. duznyeckre OCHOBBI pabOTHl THEBMAaTHUECKUX CUCTEM.

41. ®usnyeckue OCHOBBI pabOTHI THAPABINYECKUX CUCTEM.

42. YcnoBHble 0003HaYSHHS HA IPUHIMUITHAIBHBIX CXeMax THEBMaTHUECKUX CHCTEM.

43. YcioBHble 0003HaYEHHS HA IPUHIMITUAIBHBIX CXE€MaX FUAPABINUYECKUX CHCTEM.

44. I'mppaBinyeckue ABUraTesIu, uX padora, ycTpOUCTBO U pacueT OCHOBHBIX XapaKTepH-
CTHK.

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

47. I'mapaBindeckue HUIUHAPHL, UX paboTa, yCTPOMCTBO U pacyeT OCHOBHBIX XapaKTepHu-
CTHK.

48. [TneBMaTHUECKUE LIUIMHIPHI, UX paboTa, yCTPOWCTBO U pacyeT OCHOBHBIX XapaKTepu-
CTHK.

49. DnekTponHEeBMAaTUYECKHUE PACIIPEAeTUTENH, UX paboTa, yCTPOMCTBO U CIIOCOOBI
yIpaBiIeHUS UMH.

50. DaexTporuapaBIMYecKHe pacipeaeuTeNd, UX padboTa, yCTpOMCTBO U CLIOCOOBI yIIpaB-
JICHUS] UMH.

51. I'uapaBanueckue U MHEBMAaTHYECKUE KJIalaHbl, UX BUbI, YCTPOHCTBO U paboTa.

52. I'unpaBauvecKkre U MHEBMATHYECKHUE IPOCCETH U PETYIATOPHI, UX YCTPOUCTBO, paboTa
Y pacdyeT OCHOBHBIX [1apaMETPOB.
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TunosBbIe SK3aMeHAIITHOHHDIE 321a4H

3adaual. Bo3ayx nmpu HOpMaTsHOM atMocdepHoM aaBienuu P; = 1,013 6ap, 3annmaro-
Ui nepBoHavaabHbIi 00beM Vi = 2000 71, coXxUMaeTcst Mpy MOCTOSTHCTBE TeMIIEpaTyphl (M30-
tepmuyecku) 10 oobema V, = 300 1. OnpenenuTs 1aBlIeHUE BO3AyXa P2 MOCIE CXKATHUS.

3aodaua 2. Bo3ayx npu HOpManbHOM atMocdepHoM nasienuu P = 1,013 O6ap u Temmepa-
Type t1 =22 0C, 3annmarouyit nepBoHavdabHbI 00beM Vi = 2000 11, coKUMaeTcs, CKUMAETCSI
IIPHU TIOCTOSIHCTBE JlaBiieHus (n300apuiecku) g0 oovema Vo = 1500 1. Kakoii qoipkHa OBITh TEM-
neparypa tp mocie cxaTusi, 4TOOBI MPOLIECC CIKATHUS OBLIT H300aPHUECKUM.

3aoaua 3. Bo3nyx puxcupoBaHHOro 06beMa U GUKCUPOBAHHOM MacChl P 1aBICHUH P1
= 1,013 Gap u Temmeparype ty = 22 °C HarpeBaercst 6e3 H3MeHEHHs 06beMa (H30XOPHUYECKH) 10
temnepatypsl t; = 80 OC. Kakoe OyJIeT JaBieHUE BO3yXa P2 B KOHIIE HArpeBa.

3adaua 4. Bo3nyx npu HopMaiabHOM atMocheprom nasiernn P; = 1,013 Gap, 3anuMato-
1uii nepBoHavanbHbii 00beM Vi = 2000 11, coxxumaeTcst 6e3 TeraoooMeHa ¢ OKpyKarolen cpe-
noi (aguabatruecku) 10 oobema Vo = 300 n1. /s Bo3ayxa nmokaszaresb aauabars: K = 1,4.
Onpenenuth JaBJICHUE BO3yXa P2 MOCIE CHKATHUS.

3aoaua 5. B npornecce moAroTOBKYA paboyero Bo3ayxa Jjisi THEBMATUUECKOM CUCTEMBbI
atMocdepHbIii Bo3yx B 00beme Vi =20 M° u gaBiaeHnn Py = 1,013 6ap npu temmepatype 20 °c
¥ OTHOCHUTEIHHOU BIIaKHOCTH 70 % cxxuMaeTcs 10 U30BITOYHOrO naBieHus Py = 8 6ap. Temre-
paTypa IpH CxKaTHH moanepkuBaercs Ha yposHe 30 °C. OmpenennTs Maccy BOISHOTO KOHICH-
cara BBIJICIIMBIIETOCS U3 BO3/1yXa IPHU €T0 CXKATHH.

3aoaua 6. Bo3nyx moctymnaeT B MHEBMATUYECKYIO CHCTEMY Yepe3 BO3IYXOIMPOBO/I C K-
BHBAJICHTHBIM cedeHneM S = 40 mMm’. CKOpOCTh BO3JIYIIIHOTO MOTOKA MEHBIIIE CKOPOCTH 3BYKA.
JlaBieHue BO3yxa Ha BXOJI€ BO3yXOMpPoBoa P; = 8 Gap, AaBlieHHE BO3AyXa Ha BHIXOJE BO3AY-
XorpoBoza Pz = 6 6ap. Onpenenuts 00bEMHBIN pacxoa Bo3ayxa Q MpoTeKarmero yepes Bo3-
JyXOIIPOBO/L.

3aoaua 7. Bo3nyx moctynaeT B MHEBMATUYECKYIO CUCTEMY Yepe3 BO3AYXOIMpPOBO/I C K-
BHBAJICHTHBIM cedeHneM S = 40 Mym”. CKOPOCTh BO3IYIIHOTO ITOTOKA GOMBIIE CKOPOCTH 3BYKA.
JlaBneHue BO3/Iyxa Ha BXO/€ BO3AyxomnpoBoja P1 = 8 6ap. Onpenenuts 00beMHBIN Pacxo] BO3-
nyxa Q mpoTeKaroero yepes BO3AyX0npoBO/I.

3aoaua 8. Tlpu paboTre ruaApaBINYECKON CUCTEMBI KUIKOCTh Maccoi M = 1000 kr moa-
HUMaeTcs Ha BeicoTy h = 50 M. OnpeieniuTh MOTEHIHAIbHYI0 dHepruio W, KoTopyro 3amacia
JKUJIKOCTB TIOCJIE MObeMa. Y CKOpEHHE CBOOOHOTO MPUHSTH paBHBIM g = 9,81 m / ¢

3aoaua 9. Kunkocts maccoit m = 100 kr aBmxkeTcs co ckopocThio V =5 m/c. Onpene-
JUTH KHHETHYECKYIO HEeprui0 W IBIKYIIEHCS KUIKOCTH.

3aoaua 10. ITpu nporekanuu oobema xxuakocta U = 1 M 4yepes DJIEMEHT TuapaBinye-
CKOM CHCTEMBI JJaBJIEHUE Ha BBIXOJIC AJIEMEHTA YMEHBIIHIIOCH, IT0 CPABHEHHUIO C JIAaBJICHUEM Ha
ero Bxoge Ha Ap=16ap=1-10"H/ M = 1-10° Ia. OmnpenenuTs 4acTh 00ILEH SHEPTUH TOTOKA
KHJIKOCTH TIPe00pa30BaHHYIO BCIIECTBHE HATMYHS TPEHUS B TEIIIOBYIO SHEPTHIO.

3aoaua 11. Tlpu cxxaTnn HeUJeaTbHOM KUIKOCTH 10 AaBieHus P = 1 6ap ee o0bem
ymensmmcs #a AU = 0,015 m°. Onpenennts suepruio W 3araceHHy0 KUAKOCTHIO TIPH CHKATHIL

3aoaua 12. Xunkoctb mojaercs B THAPABIMYECKYIO CUCTEMY 110 TPYOOIIPOBOLY JHAMET-
pom d =10 mMm 1 wmHo#t | = 10 M co ckopocTbio V =1 M/ ¢. BaskocTs xuakoctn v =93 mm> / ¢
=0,000093 M* / ¢, mmoTHOCTS KuAKOCTH pH Temmeparype 20°C p = 845 kr/ m’. Onpenenuts
MOTEPIO AaBJIEHUS B TpyOOIpoBoze A p.

3aoaua 13. T'unpaBnuyeckas yCTaHOBKA pa0OTaeT MPH JaBICHUU KUIKOCTH Ha BBIXOJIE
noBoIsIIero TpyGomposoxa p = 100 6ap = 100-10° ITa = 100-10° H / M* u pacxoze depe3 Tpy-
6orposog Q = 50 51/ Mun = 0,000833 M’ / ¢c. OnpenennTh IHAPABIHUECKYIO MOIIHOCTS TT0BO-
JUMYIO K TUJPaBINYECKON YCTAaHOBKE.

3aoaua 15. HeuneanbHast )KUAKOCTh, HAXOAALIasICA IO aTMOC()EPHBIM JTaBICHUEM, 3a-
HuMaia oosem Ug = 0,04 M. Tlocyte cxaTus ee 110 n30bITOuHOTO AaBieHust B Ap = 100 6ap =
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100-10° H-m ee 06bem ymenbimcs Ha AU =0,003 m°. OnpeenuTs 06beMHbIi MOLYIb yIIPYTo-
CTH JKUJKOCTH.

3adaua 16. KHIKOCTB ¢ MIOTHOCTBIO p = 835 KI' /M° IIPOTEKACT Yepes JAPOCCelh ¢ TOIIe-
PEUYHBIM ceueHHe MecTa apoccenupoBanus Ag = 0,000025 M U KOHCTPYKTHUBHBIM KO3 (huimeH-
TOM pacxoza apoccens o = 0,6. [orepst naBienus B gpoccene Ap = 1,5 6ap = 1,5-10° H / Mm%
Onpenenutb pacxoj KUAKOCTU Yepe3 APOCCEeb.

3adaua 17. TuapoMoTop paGoTaeT IpH JaBICHHH KuakocTH P = 60-10 ° ITa. Teomerpu-
YeCKHi pabounii 00beM MoTopa ( = 0,0001m". Onpenenuts Bpalarolfii MOMEHT Ha Bajly TU/i-
pomoTopa.

3adaua 18. Tuxpomotop paGotaer mpu 0GbeMHOM pacxoze xunkoctd Q = 0,002 m° / c.
I'eomeTprueckuii paGoumii 06beM Motopa g = 0,0001M°. OnpeaennTh YaCTOTY BPAICHHS Baa
TUAPOMOTOpA.

3adaua 19. OGBEMHBIN PACX0JT KUAKOCTH, BTEKAomei B ruapouamnaap, Q = 0,002 m° /
¢, apdextuBHoe ceuenue nmopurHs A = 0,0025 M. OnpenenuTts CKOPOCTh ABMXKEHUS TTOPLIHS
TUAPOLMIIUH/IPA.

3aoaua 20. Heobxomumoe ycunue Ha mroke ruapounnusapa F = 5000 H, naBnenue
JKUJKOCTH B uauHApe P = 60-10 5, ruapomexanndeckuit KITJI uunmunapa 7., = 0,9. Onpene-
JUTH TpeOyeMbIi JUaMeTp MOPIIHS HUIHHIIPA.

3aoaua 21. [TaeBMomuHAP paboTaeT ¢ U3OBITOUYHBIM JABICHHEM Py, = 6 Oap, aTMO-
chepHOE TaBIICHUE P,y = 1 Oap, miomaas mopHs A = O,OOZSMZ, xoA nopuiHs S = 0,5 M, 4ucio
XOJI0B B MHHYTY N =6 MuH"'. OIpeIe nTh pacXxo/ MOTPeBIseMOro MHEBMOIMTHHAPOM BO3/IY-
xa.

3aoaua 22. JleiicTByroniee HanpspKeHUE 0JHO(Ga3HON MUTAIOIIEH CETH MTEPEMEHHOTO TOKa
c yacroroit 50 I'y paBHo 220 B. Harpy3ka nuTaeMoro ot 3TOH CETH YIpaBJsieMOI0 BBIITPSIMUTE-
75t uHayKkTUBHASA. UaaykTuBHOCTE (as3sl Bempsmuress 0,001 I'a. Paccunrtats peryampoBoYHYIO
U BHEILTHIOIO XapaKTEPUCTUKY Ul 0JHO(A3HOTO OHOMOIYIEPHUOTHOTO BBITPSIMUTEIS.

3aoaua 23. JleiicTByrolee HaNpsbKeHUE 0JHO(GA3HON MUTAIOIIEH CeTH NMEPEMEHHOTO TOKa
c yactoroi 50 I'n paBHo 110 B. Harpy3ka nurtaemMoro ot 3Toi CETH ynpaBisieMOro BBIIPSIMUTE-
151 uHAyKTUBHAsA. ManykTuBHOCTS (aszel Bemnpsimurens 0,002 I'n. Paccuutars perynnpoBoyHyro
Y BHEILITHIOIO XapaKTEPUCTUKY Ui 0OJHO(A3HOTO JIBYXIOIYIEPUOHOTO HYJIEBOTI'O BHITPSIMUTEIS.

3aoaua 24. JleiicTByroliee HanpsbKeHUe 0HO(GA3HON MTUTAIOIIEH CeTH TTEPEMEHHOTO TOKa
c yactoroit 50 ' pasHo 110 B. Harpy3ka nuraemoro ot 3Toi CeTH ynpasisieMOr0 BBIIPSIMUTE-
15 uHAyKTUBHasA. ManyktuBHOCTH (aszel Beinpsimurens 0,002 I'n. Paccuutars perynnpoBoyHyro
U BHELTHIOIO XapaKTEPUCTUKY Ul 0JJHO(A3HOTO IBYXIOIYHNEPHUOIHOTO MOCTOBOTO BBIITPSIMUTE-
Js1.

3aoaua 24. JleficTByroliee TMHEHHOE HaNpsDKeHUE Tpexda3HOW MUTAIOLIEeH ceTH nepe-
MeHHOro Toka ¢ yacroroi 50 I'n paBro 380 B. Harpy3ka nutaeMoro ot 3Toil CETH yIpaBisieMo-
IO BBIIPSMUTENS HHAYKTUBHAs. MHAYKTUBHOCTH (pa3bl Beimpsamutens 0,0015 I'n. Paccunrats
PEryJIMPOBOYHYIO U BHEUTHIOKO XapaKTEPUCTHUKY JUIsS TPEX(Pa3HOTO HYJIEBOTO BBIIPSIMUTEIS.

3aoaua 25. JleficTByroniee JMHEHHOE HaNpsDKeHUE TpexdazHOW MUTAIOLIEeH ceTH nepe-
MeHHOro Toka ¢ yacroroi 50 I'y paBro 380 B. Harpy3ka nutaeMoro ot 3Toil CETH yIpaBisieMo-
r'0 BBIIPSAMUTENS HHAYKTUBHAsS. MHAyKTHBHOCTH (a3bl Beipsimurens 0,0025 I'n. Paccunrath
PEryJIMPOBOYHYIO U BHEUTHIOIO XapaKTEPUCTHUKY JUIS TpeX()a3HOro MOCTOBOTO BBIIPSMUTEIS.

3aoaua 26. JleficTByroliee JMHEHHOE HaNpsDKeHUE TpexdazHOW MUTAIOLIEH ceTH nepe-
MeHHOro Toka ¢ yacroroi 50 I'y paBro 380 B. Harpy3ka nutaeMoro ot 3TOH CETH yIpaBIIseMO-
r'0 BBIIPSIMUTENS HHAYKTUBHAs. MHAYKTHBHOCTH (pa3bl Beimpsamutesns 0,002 ['n. Paccunrats pe-
TYJIUPOBOYHYIO M BHEIIHIOIO XapaKTEPUCTUKY JUIS lecmupazno2o Hyne8020 8blnpsAMuUmerns.

3aoaua 27. lapameTpbl HEKOMIIEHCUPOBAHHOTO AJIEKTPOABUraTENs CIeAYIOIre: HOMU-
HaJbHast MOIIHOCTH Py = 1kBT, HOMuHaIbHAs CKOPOCTH BpaIleHUs SKOps Ny = 2850 06/MuH;
HomuHaiabHbIM KIIJ[ snextponsurarens n, = 0,835; HOMHUHAIBbHOE HANIPSDKEHHE OOMOTKHU BO3-
oyxnenus Uy, = 110 B; HOMuHaNIBHBIN TOK 00MOTKH BO30Y)kaeHus I, = 0,43 A; MOMEHT uHEp-
1y sikops J = 0,019 KI*M”; HOMHHAHBIA MATHHTHBI ITOTOK BO30YKJIeHHS HA OAMH notoc O
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=0,0336 B06; umncno nap moaocoB p = 2, MHAYKTUBHOCTb 0OMOTKH BO30yxaeHus L, = 0,156 'n;
HOMUHabHOE HanpsbkeHue sikopa Uy = 220 B. CocTaBUTh CTPYKTYPHYIO CXEMY JIEKTPUUYECKOTO
JIBUTATEIIS] TTOCTOSTHHOTO TOKA HE3aBUCUMOTO BO30OYKJICHUS M ONPEICITUTh MapaMeTphl ¢ TUHA-
MUYECKHUX 3BEHBEB.

3aoaua 28. [lapameTpbl HEKOMIIEHCUPOBAHHOTO JIEKTPOABUTATENS CIEAYIOUINE: HOMU-
HaJbHas MOIIHOCTH Py = 3 kBT, HOMUHaNBHAs CKOPOCTh BpalieHus sKops ny = 2810 06/MuH;
HomuHanbHblid KITJ snextponBurarens my = 0,845; HOMHHANIBbHOE HANPsSHKEHUE OOMOTKHU BO3-
oyxnenus Uy, = 220 B; HOMHUHAIIBHBINH TOK 0OMOTKH BO30YxaeHUS Iy = 0,23 A; MOMEHT HHEp-
uuu sikops J = 0,029 KI*M? ; HOMMHAJIbHBI MAarHUTHBIA ITOTOK BO30YK/ICHUS Ha OJUH 1oJitoc O
=0,0336 B0; unciio nmap moyitocoB p = 2, HHIYKTUBHOCTh 0OMOTKHY BO30yxaeaus L, = 0,256 I'n;
HoMUHaIbHOE HanpspkeHue sakopsa Uy = 220 B. CocTaBUTh CTPYKTYPHYIO CXEMY JIEKTPUUYECKOTO
JIBUTATENS IOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30YKJICHUS U OIPENIEIUTh MTapaMeTphl ee IUHa-
MUYECKHUX 3BEHBEB.

3aoaua 29. OnepaloHHbIN YCUIUTENb BKIIIOUEH 110 CXEME C HHBEPTUPYIOLIUM BXOJOM.
Bo BxoaHOM 1enu BKIOYEHO conpoTuBieHre 1 kOM, B BBIXOAHOW LIETIH MTOCIIEI0BATEIbHO
BKIItOUeHbI conpoTuBieHne 10 kOM u konaencatop 1 Mx®. Onpenenuts nepenaToyHyro GpyHk-
IIMIO 3TOTO YCHJIUTENSI U PACCUUTATDH €€ MapaMeTpPhl.

3aoaua 30. OnepallOHHBIN YCUIIUTENb BKIIFOUEH 110 CXEME C HHBEPTUPYIOIIUM BXOJIOM.
Bo BxoaHOM 1enu BKIOYEHO conpotuBieHre 1 kOM, B BBIXOJHOW LENH NapajlIeIbHO BKIIOUE-
HbI conipoTuBiieHre 10 kKOM u kormeHcatop 1 Mk®. OnpenenuTs nepeaaTouHyo GyHKIHIO 3TO-
r0 YCHJIMTEIISI U PACCUUTATh €€ MapaMeTphl.

3aoaua 31. OnepalliOHHBIN YCUIIUTENb BKIIFOUEH 110 CXEMEe C HHBEPTUPYIOIIUM BXOJIOM.
Bo Bx0aHOI Lienu BKIIIOYEHO conpoTuBiieHne 5 KOM, B BBIXOAHOM LIENH NMapajljiesIbHO BKIIIOYe-
Hbl conpoTuBieHne 10 kOM u konaeHcatop 1 Mk®. OnpenenuTs NEPEXOIHYIO XapaKTEPUCTUKY
3TOTO YCUIIUTENSI U PACCUUTATh €€ MapaMeTphl.

3aoaua 32. OnepalliOHHBIN YCUIIUTENb BKIFOUEH 110 CXeMEe C HHBEPTHUPYIOIIUM BXOJIOM.
Bo BxoaHOI ey BKIII0OUEHO conpoTuBiaeHUe 5 KOM, B BBIXOTHOM IEMH MOCIEA0BATEIILHO
BKJIOYeHBI conpoTtuBiieHne 10 kOM u konaeHcatop 5 Mk®. OnpeaenuTs NepexoIHy0 XapaKTe-
PUCTUKY 3TOTO YCHUJIUTENS U pacCUUTATh €€ MapaMeTphl.





