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1. HEJIM OCBOEHMUSA JUCHUIIJINHBI

Ilenp  OoCBOGHHSI ~ TUCHHIUIMHBI  “DIEKTPOOOOPYAOBaHHWE UM JJICKTPONPHUBOI’
dbopMupoBaHUe y 00y4arouXcs KOMIIETEHIIUH, HEOOXOAUMBIX 3HAHHM B 00JIaCTH MOCTPOCHUS U
MPUHIUIIOB AecTBUA paanoTexuudeckux cucteM (PTC) paznuunoro Ha3HaueHHUs.

Henstmu ocBoeHMs y4eOHOM TUCIUTIUIMHBI (MO1YJIsA) SIBISIOTCS:

- W3yYeHUE  CTPYKTYpbl, TPUHIOUINOB  (YHKIIMOHUPOBAHWS UM  YIPaBJICHHS
3IEKTPONPUBOIAMH ITPOMBIIIIIEHHBIX POOOTOB;

- U3yYCHHE OCHOB pacueTa W TMPOCKTUPOBAHUS SJICKTPOINPHUBOIOB IMPOMBIIIICHHBIX
poOOTOB,

- 3HAKOMCTBO C  KOHCTPYKTUBHBIMH  OCOOCHHOCTSMH  3JIEKTPOOOOPYIOBaHUS
MPOMBIIIJIEHHBIX POOOTOB;

- W3y4YeHUE HA3HAYCHHUS, MPHUHIHMIA JEHCTBUS, KOHCTPYKIIMH SJIEKTPOOOOPYIOBAHUS
MPOMBINIJICHHBIX pOOOTOB U METOJIOB €r0 BHIOODA.

3aja4yamMy TUCUUIUIMHBI (MOJYJIsA) SIBISIOTCA:

- U3y4YCHHE OCHOBHBIX MOHATHUI 3JIEKTPOINPHUBO/IA;

- OCBOEHHE TEOPHH AIIEKTPOIPUBO/IA JJIs1 pOOOTOTEXHHKH;

- OBJIaJIEHUE 3HAHUSAMHU 00 3IIEKTPOOOOPYIOBAHHUH ITPOMBIILIEHHBIX POOOTOB;

- OBJIQJICHUE METOJIaMHU PacyeTa M MPOCKTHPOBAHUS IJICKTPOIPUBOIOB IMPOMBIIIICHHBIX
poOOTOB;

- pa3BUTHE YMEHUI 110 pallMOHAILHOMY BBIOOPY 3JIEMEHTOB 3JIEKTPOOOOPYI0BAHUS;

- (opMUpOBaHHE HABBIKOB pEIIEHUS 3a7ad MPU MPOCKTUPOBAHUU 3JIEKTPOINPUBOJIOB
IPOMBIIIJICHHBIX POOOTOB;

- (opmupoBaHUE HABBIKOB MPUHATHS HAWITYUIIUX PEHICHUH U3 BCEX BO3ZMOXKHBIX;

- (QopmupoBaHWE TPEACTABJICHUNA O TMYTIX PA3BUTHS W  COBEPIICHCTBOBAHHUS
3IEKTPOOOOPYI0BaHUS, MPUMEHSIEMOT0 B MPUBOAAX MPOMBILIUIEHHBIX POOOTOB.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
INPOI'PAMMBI

2.1. JucuuminHa «OneKTpooOopyloBaHUE U JEKTPOIPHUBO» OTHOCUTCSA K 0a30BOMl yacTu
broka 1 lucuuniauas! (MOIyn).

2.2. B rtabnuue mpHUBENEHbl MPEALIECTBYIOIIME U  TMOCHENYIOIIHE  JUCIMILIUHBL,
HarpaBJIeHHble Ha (OPMUPOBAHME KOMIIETEHIMH AUCLUILUIMHBI B COOTBETCTBUU C MaTpUIEH
xomneteHuit OI1.

IIpeamecTByomue 1 nocjaeAyuue JUCHUIINHBI,
HaNpaBJIeHHbIC HA (hopMHUpPOBaHHME KOMIIETEHNH

/ [IpeamecTByromme TUCUUTLIIAHBI [Tocnenyroiue AUCIUTIINHBI
/i

1 Duznka [IpoexkTupoBaHrEe MEXATPOHHBIX
YCTPOMCTB U pOOOTOB
Cucremsl ynpaBJIeHHs IPUBOJAMU




3. IJTAHUPYEMBIE PE3YJIBTATBI OB YUEHUSA

[Inanupyemsle

pe3yabTaThl  OCBOCHUS

obpasoBarenbHoi mporpammel  (OIl) —

KOMIIETCHIIMH OOYYaIOMUXCsl OMPEACIAIOTCS TPeOOBAaHHMSIMH CTaHAApTa IO HAMPABICHUIO

MOJTOTOBKH (CIIEUAILHOCTH) U (POPMHUPYIOTCS B COOTBETCTBHHU ¢ MaTpuieil komrereHuuit OI1

No Homep/ HaunmenoBanue B pesyibrarte n3y4eHusi JUCHUILIHHbI
o/ HHJIEKC KOMIEeTEeHIIH U o0y4Jarouecst J0JKHBI:
KOMIIETeHIIUH (WIu ee yacTm)
1 2 3 4
I1K-4 CriocobeH mpon3BOIUTh IIK 4.1.
1. pacyeTsl U BHIOOD Omnpenenser TpeOyeMbIe XapaKTEPUCTHKN
WCTIONIHUTENBHBIX IPUBOJOB, | MCIIONHUTEIBHBIX IPUBOJIOB, 3JIEKTPOHHBIX U
OTACTBHBIX JIEKTPOHHBIX U MHUKPOIIPOLIECCOPHBIX YCTPOICTB
MHKPOIIPOLIECCOPHBIX IIK 4.2.
YCTPOMCTB, IU(PPOBBIX [Ipou3BoauT BEIOOD M PacUEThl OTACIBHBIX
YCTPOMCTB yIpaBIICHUs DJIEKTPOHHBIX U MUKPOIPOLIECCOPHBIX
MEXaTPOHHBIX CHCTEM YCTPOMCTB MEXaTPOHHBIX CUCTEM
IIK 4.3.
[IponsBoauT pacueTr u MOIEIHPOBAHHE
IM(POBBIX YCTPOUCTB YIIPABICHUS U
WHTEJUIEKTYaJIbHBIX MOYJIEH MEXaTPOHHBIX
CUCTEM
IIK 4.4.
BrinosiHsieT TPOBEPKY BEIOPAHHBIX PUBOJIOB H
AIIEKTPOHHBIX YCTPOUCTB HA COOTBETCTBHE
TpeOoBaHMSIM cucTeMbl, OleHIBaET
COBMCCTHUMOCTH BBIGpaHHBIX KOMIIOHCEHTOB
MEXJTy COOOH M C YIPaBJISIOIUMU CHCTEMaMHU
IK 5 Crioco0eH MpoBOIUTH K 5.1.

SKCIIEPUMEHTHI Ha
JEUCTBYIOIINX MAKETaX,
oOpasiax MeXaTpOHHbBIX U
POOOTOTEXHUUECKHUX
CUCTEM IO 33JJaHHBIM
METOJIMKaM, a TaKXKe
BBIYUCIIUTENIbHBIE
AKCIIEPUMEHTHI C
HCIIOb30BAaHUEM
CTaHJaPTHBIX
MPOTrpaMMHBIX MTAKETOB,
o0OpalaThIBaTh pe3ybTaThl
C IPUMEHEHUEM
COBPEMEHHBIX
MH(OPMAITMOHHBIX
TEXHOJOTHI 1
TEXHUYECKUX CPEJICTB

IIpoBOIXT SKCIIEPUMEHTHI HA JEHCTBYIOLINX
MakeTax, 00pasiax MeXaTpOHHBIX U
POOOTOTEXHUYECKUX CHCTEM 10 3aJaHHBIM
METOJIMKaM C JalbHelIe 00paboTkoi n
UHTEpIIpeTael oTyYeHHBIX JaHHBIX

IIK 5.2.

[IpoBOOUT BEIMHCIUTENBHBIE 3KCIIEPUMEHTHI
JUTSL UCCTIETOBAHUS MaTEMaTHUECKUX MOJIeTIeH
JJIEMEHTOB MEXaTPOHHBIX H
POOOTOTEXHUYECKUX CHCTEM C
HCHOJIb30BAaHUEM CIIELHATIBHBIX IPOTrPAMMHBIX
Cpe/CTB

IIK 5.3.

CocraBiser oT4eTHI (pa3esbl OTYETOB),
3JIEMEHTHI KOHCTPYKTOPCKOH IOKYMEHTAIH
0 TEME WJIU TI0 pe3yJIbTaTaM MPOBeIESHHBIX
9KCIIEPUMEHTOB, HAOJIIOJICHUH, N3MEPEHUH




4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

4.1. OFbEM JUCIHMILINHBI M BUJbI YYEEHOM PABOTHI

Buj yueOHoi padoThI Bcero yacos Cemectp
Ne 4
4acoB
1 2 3
AyauTopHasi KOHTaKTHasi padora (Bcero) 36 36
B tom uucie:
Jlexmmm (JI) 18 18
Jlabopatopusie pabotsl (JIP) 16 16
BHeaynnTopHasi KOHTaKkTHasi pabora 1,5 1,5
B TOM yncne nHIMBUAYaIBHBIE TPYIIIIOBLIE 1,5 1,5
KOHCYJIbTaIlHH
CamocrosiTesbHast paGoTa oGy4alomerocst 36 36
(CPO) (Bcero)
Paboma ¢ knusxcnviMu u 31eKMpoOHHBIMU UCTOYHUKAMU 12 12
Iloozomoska k nabopamopuvim pabomam 10 10
Iloozomoeka k mecmosomy KOHMPOJIO 10 10
Iloozomoeka Kk npomerHcymouHoMy KOHMPOIIO 4 4
[TpomexyTouHas 3auer 3 3
aTTecTaIys B TOM 4HCJIE:
[Tpuewm 3au., yac. 0,5 0,5
HUTOro: 4acoB 72 72
Obmas 3a4. e/l 2 2
TPY/A0e€MKOCTh




4.2. COAEP KAHUE JTUCHHUIIJIMHbI

4.2.1. Pa3nennl (TeMbl) IUCHUIINHBI, BUABI Y4eOHOI JesiTeIbHOCTH U (OPMBbI KOHTPOJIA

Ne Ne HaumenoBanme pa3aesia (TemMmbl) Buanbi yueonoii DopMbI
n/ | cemec TUCHUTLTHHBI AeATEeJIbHOCTH, BKJIIOYAS TeKyulei u
n Tpa CaMOCTOSITEJIbHYIO PA00Ty | MPOMEXKYTOY
o0yuyarmuxcsi HOM
(B yacax) aTTrecTaluu
J [JIP | I3 | CP | Bce
O | ro
1 2 3 4 5 6 7 8 9
1. 4 Paznen 1. O630p 37MeKTpHUECKUX 6 4 - 12 | 22 | Texymwuit
YCTPONCTB MEXaTPOHHBIX U TECTOBBII
POOOTOTEXHUYECKUX CUCTEM KOHTPOJTb
2. Paznen 2. 6 |6 - 12 | 24
DIIEKTPUUECKHE CXEMBI
3. Paznen 3. DnexrpoaBurarenu 6 6 - 12 | 24
10. BHeaynutopHas KOHTaKTHas 1,5 | UanuBumyan
pabora bHBIE U
TPYNIOBBIE
KOHCYJIbTAIIH
u
11. [TpomexyTouHas aTTecTanus 0,5 | 3auer
HUTOro: 18 |16 |- 36 72
4.2.2. JIeKIIHOHHBIH KypC
Ne | HammeHoBaHHe HaumeHnoBaHue TeMbI Coaep:xaHue JeKIHI Bcero
n/ pa3aena JIEKIMHU 4acoB
n AUCHUTIMHBI
1 2 3 4 5)
Cemectp 4
1. | Pasgen 1. O630p | Jlekmus 1. 0030p 060pynoBanus WKahoB 2
JJIEKTPUYECKUX 0O0630p PIIEKTPUIECKHIX YUPABJICHIS POMBIIIITICHHBIX
YCTPOWCTB YCTPOWCTB MEXaTPOHHBIX U poboToB; - HasnaucHue
JJICKTPUYCCKUX YCTPOUCTB.
MEXaTpPOHHBIX U pOGOTOTCXHH‘-I@CKI/IX CUCTEM peJie; - IycKaTeb; - KOHTAKTOP.
poboTOTEeXHHYEC | JTekcrust 2. - YCTPOHCTBO; - ypaBHEHHS 4
KHUX CUCTEM VCTpoiicTBa yHpaBieHus. HanpskeHul; - ypasaenus MJIC u
TpanchopmaTopsl TOKOB.
PesonbBephl
2. Pasgen 2. Jeknus 3. - BUJIBI CXEM; - CXEMBI pOOOTOB. 2
DNeKTpuUecKkue | DIEKTPHUUECKHUE CXEMBI - pasbop cxem poGoTos; -
CXEMBI poGOTOB odopmiieHne cxem.
Jlexknus 4. - YCTpOHCTBO; - cXeMa 2
Kontpomnepsr. Pene TOKITIOYCHHAL.
0e301macHOCTH




Jexuusa 5. YCTPOMCTBO; - BHIXO/IbI IATUYHUKOB; - 2
BecKkOHTAaKTHBIE JATYUKHU HOAKIIFOUCHNE IATIMKOB.
3. | Pasznmen 3. Jlexnus 6. CHHXpOHHBIE YCTPOHCTEBO; - IIOTEPU 1 KIIA. 2
DJEKTPOBUTATE | DIICKTPOIABUTATEIIN ~JICKTPOMArHUTHBIM MOMEHT; -
YIJI0Basi XapaKkTEPUCTUKA; -
Jm MEXaHNYECKAs XapaKTCPUCTHUKA.
Jlekumsi 7. ACHHXpOHHbBIC - IBUTATEJILHBIA PEXKUM; - 2
JIBHraTead. PesxuMbl TCHEPATOPHBINA PEKUM; -
paboThI norepu u KIT/I.
[ITaroBsie - YCTPOMCTBO; - PEIKHUM
JJIEKTPOABUTATEIIN KOMMYTAIlHd OOMOTOK; -
MEXaHNYECKasA XapaKTCPUCTHUKA, -
PpE30HaHC.
Jexuus 8. - BAJIBI YIPABICHHUS; - TPHHIUII 2
[IpeoGpasoBarein paboThI mpeobpazoBarTens
YaCTOTHI/CEPBOYCHITUTEIIS; - BEIOOP
4acTOThl/ CepBOYCHIIUTEITH
U IIOAKIIOYCHHUE npeo6pa30BaTeJm
BeKTOpHoe praBHeHI/Ie IIaCTOTbI/CCpBOYCI/IJ'II/ITGJ'U[.
- CUCTCMbI KOOpAWHAT; -
KOOpAMHATHBIE IPe0oOpa30BaHUs; -
BEKTOPHOE yIIpaBJICHUE
aCI/IHXpOHHI:-IM
QJICKTPOABUTATCIIEM; -
MaTeMaTH4YeCKasa MOACIb
ACUHXPOHHOTI'O 3JICKTPOABUTATECIIA.
HUTOI'O yacoB B cemecTpe: 18

4.2.3. J1abopaTopHbIii NPAKTUKYM

Ne | HammenoBanme HaumenoBaHnue Conepxanue Bcero
n/ | pasgena JadopaTopHoii padoThl JadopaTopHoii padoThI 4acoB
1 AMCHMILINHBI
1 2 3 4 3)
Cemectp 4
1. | Pasmen 3. PacuyeT momiHOCTH B pe3synbraTe BBIIONHEHHS 6
OyHKIMOHAIBHASA JJIEKTPOIBUIATENIS 10 3a71aHuA MPAKTHIECKOH paboTsl
2 aCCMaTpPUBAKOTCA BOIIPOCHI,
cXema CHCTEMBI Harpy304HOU Juarpamme p p P
CBA3aHHBIC C pAaCUCTOM MOUTHOCTHU
Hepeﬂaqﬂ I[BHFaTeHCﬁ Ha OCHOBC 3aJaHHBIX
,[[I/ICerTHBIX napaMeTpoOB 3BCHLECB.
COOOIEHU.
2. | Pazmen 4. OcHoBHBIE | AmmapaTypa ynpaBieHUs B pesynbTate BBINOIHEHHS 6
TIapaMeTphl KOJIOB 3J1eKTPOIPUBOIOM 3aJ1aHus JTaboPaTOPHON PabOTHI
paccMaTpuBarOTCS BOIIPOCHI,
CBA3aHHBIC C U3YYCHUEM
anmnaparypsl yIpaBJIeHHUs.
3. | Pazgen 6. WccnenoBanne gBurarteis B pesynbrare BHIIOTHEHUS 6
CTPYKTYPHBIC CXEMBI | TIOCTOSHHOTO TOKa 3aJlaHus JTa00OPATOPHOU PaOOTHI
paccMaTpuBarOTCs BOIIPOCHI,
PaauoONpPUEMHHUKOB.
CBA3aHHBIC C UCCIICAOBAHUEM
(DyHKHHOHa‘HBHaH ABUTATCIIA IIOCTOAHHOI'O TOKA.




cxema 0030pHOMI
PJIC

HUTOI'O yacoB B cemecTpe: 18

4.2.4. llpakTHyeckue 3aHATHS (He MPeXyCMOTPEHBI).

4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIEI'OCA

HaumenoBanue pazjesa Ne
Ne . Bcero
= yueOHOH JUCHUIINHBI m\n Buasr CPC
n/ 4acoB
n
1 2 3 4 5
Cemectp 6
1. | Pasmen 1. 11 Pabota ¢ KHUKHBIMU U 3JIEKTPOHHBIMU 4
O630p03J'IeKTpI/I‘leCKI/IX HCTOYHNKAMI
CTPOMCTB MEXaTPOHHBIX U
yerp P 12 | TloaroroBka K 1a6opaToOpHBIM 4
POOOTOTEXHUYECKUX CHCTEM
3aHATHSM.
13 [ToaroroBka kK TECTOBOMY KOHTPOJIIO 4
2. | Pasnen 2. 2.1 | PaboTa ¢ KHHXKHBIMH M 3JIEKTPOHHBIMU 4
DIEeKTPUYECKHUE CXEMBI HCTOUHHKAME
2.2 | TloaroroBka k 1a00paTOPHBIM 4
3aHATHSM.
2.3 | TloaroroBka K TECTOBOMY KOHTPOJIIO 4
3 | Pasnmen 3. 3.1 | Pabora ¢ KHWKHBIMU U DJIEKTPOHHBIMH 4
QHCKTpOI[BI/IFaTeJ'II/I UCTOYHUKAMU
3.2 | TloaroroBka K J1a00paTOPHBIM 2
3aHSTHSIM.
3.3 | TloaroroBKa K TECTOBOMY KOHTPOJIIO 2
3.4 | [Toozomoska k npomesncymouHomy 4
KOHMPOIIO
HUTOI'O uacoB B 36
GeemecTpe




5. MEPEYEHHb YYEBHO-METOJIUYECKOT'O OBECIIEYEHUS TSI
CAMOCTOSITEJBHOI PABOTHI OBYYAIOIMXCS MO
JTUCHUILIAHE

5.1. METOAUYECKHUE YKA3ZAHUA JIA NIOATI'OTOBKH
OBYYAIOIIUXCA K JEKIHUOHHBIM 3AHATUAM

OOyyarommMcst HEOOXOIMMO O3HAKOMUTBCS: C COJEp)KaHHEM padoyell MporpamMmmbl
JUCLHUIUIMHBL, C €€ LEeIsIMH U 3a7jadyaMM, CBSI3IMU C IPYTUMH JUCLMILIMHAMU 00pa3oBaTeIbHON
POTPaMMBbl, METOIMYECKUMHU pa3padOTKaMu, UMEIOIUMHUCS Ha CaliTe By3a W B OMOIMOTEHHO-
U3JaTeIbCKOM LIEHTPE, C Ipa)uKOM KOHCYJIbTALUI PernoaaBaTes.

W3yueHne AUCUUIUIMHBI TPEOYET CUCTEMAaTHYECKOTO U MOCIEI0BATEIbHOTO HAKOIUICH s
3HaHWM, CIeJ0BaTENIbHO, IPOIYCKU OTIEIbHBIX TEM HE MO3BOJIAIOT INTyOOKO OCBOUTH IPEIMET.
HeoOxonnMo npuxXoauTh Ha JEKLUUIO IOATOTOBIEHHBIM, BEIb TOJBKO B 3TOM Cilydae
IpenojiaBaTe]b MOXKET BECTH JIEKIMIO B MHTEPAaKTUBHOM PpEXHME, 4YTO CIOCOOCTBYET
NOBBIIICHUIO J(PQEKTUBHOCTH JIEKIMOHHBIX 3aHATHH. VIMEHHO T™MO3TOMY OO0yYaroIuMCs
HEe00XO0aUMO:

- nepen KaXIOoW JIeKIUeHl NpocMarpuBaTh padouyyl0 MporpamMmy AUCLMIUIMHBL, YTO
IIO3BOJINT COKOHOMWTH BpEMs Ha 3alMCHIBAHUE TEMBl JICKLUH, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEH1yEMOM JINTEepaTyphl;

- Ha OTAENbHBbIE JEKIMH IPUHOCUTH COOTBETCTBYIOLIMM MaTepuaa Ha OyMakKHBIX
HOCHUTEIISIX, TPHUCIAHHBIA JIGKTOPOM Ha «AJIEKTPOHHBIA MOYTOBBIA SIIUK TPYMIbD (TaOIHIIbI,
rpaduKy, CXeMbl), KOTOpbIH OyAeT oOxXapaKkTepu30BaH, I[POKOMMEHTHPOBAH, JIONOJIHEH
HENOCPEJICTBEHHO Ha JIEKLIUU;

- mepea OYepeAHOH JeKIued HEeoOXOOUMO IPOCMOTPETh IO KOHCIEKTY MaTepuall
IpeablayIiell JIEKIUU, BOCIPOU3BECTH OCHOBHBIE OINPEICIICHUS, OTMETUTHb HEMOHSITHbIE
TEPMMHBI U II0JIOKEHUS, TIOATOTOBUTH BOIIPOCHI C LIEJIBI0 YTOYHEHHS IIPAaBUIBHOCTHA TOHUMAHMSI,
HOMbBITATHCS] OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI IO KJIFOUEBBIM ITYHKTaM COJIEPKaHUs JIEKIUH.

[lpn 3arpyaHeHUSX B BOCHPUATHM Marepuana cieayeT OOpaTUTbCS K OCHOBHBIM
JUTEepaTypHbIM HCTOYHHMKaM. Eciu pa3zoOparbcsi B MaTepuasne omsiTh HE yJanoch, HEOOXOIUMO
00paTuThCs K MpenojaBarento (1Mo rpaduky ero KOHCYJIbTallui WM HA MPAKTUYECKHUX 3aHATHSIX,
WM HalucaTh Ha aJjpec JIEKTPOHHOM MOYTHI).

By3oBckast nekuusi — TJIaBHOE 3BEHO JUAAKTUYECKOTro IMKia oOyueHus. EE nemp —
paccMOTpEeHHE TEOPETUUECKUX BOIIPOCOB M3J1araeMoi JAUCHHUIUIMHBI B JJOTHYECKH BbIIEPKAHHON
dopme; (dopMUpOBaHME OPHEHTUPOBOYHOM OCHOBBI  JJIi  IOCIEAYIOUIETO  YCBOCHMS
oOydaromuMucsi ydyeOHOoro warepuaia. B cocTaB JIEKIIMOHHOTO Kypca IO JUCHUIUIMHE
«TexHomorusi MpOU3BOJACTBA JeTaled W Yy3JI0B H» BKJIIOUEHBI: KOHCIEKTHI (TEKCTHI, CXEMBbI)
JEKUUH B 3JIEKTPOHHOM NPEJCTAaBICHUU; (Pailll ¢ pa3gaTOYHBIM MaTepHaioM; CIUCKU y4eOHOM
JUTEPATyphl, PEKOMEHIYeMOH OO0y4arolMMCs B KaueCTBE OCHOBHOM M JOMOJHUTEIbHOH IO
TEMaM JICKIUH.

OO CTPYKTYpHBIM KapKkac, IPUMEHUMBbIM KO BCEM JIEKLUAM JUCIUITIIMHBI, BKIOYAET
B ce0s cooOllleHHEe IIaHa JIEKIMM M CTPOroe cleJ0BaHWe eMy. B muaH BKIIIOYEHBI
HAaUMEHOBAHMSI OCHOBHBIX Y3JIOBBIX BOIPOCOB JIEKIMI, KOTOpBIE IIOJIOXKEHBI B OCHOBY
MIPOMEKYTOUHOTO KOHTPOJIS; CBSI3b HOBOI'O MaTepuaia ¢ COAepKaHUeM IMpeAbLAyIIeH JEeKINH,
ONpEACIEHUE €ro MeCTa W Ha3HaueHus B JHUCLUIUIMHE, a TaKKE B CUCTEME C APYTUMHU
JUCLUIUIMHAMU W KypcamH; MOJIBEJIEHHUE BBIBOJOB IO KaXKJOMY BONPOCY M IO MTOraMm Bceil
JEKIUH.



5.2. METOAUYECKUE YKA3ZAHUA JIAA NIOATI'OTOBKHA
OBYUYAIOIIUXCA K JTABOPATOPHBIM 3AHATUAM

JlaGopaTtopHble pabOTHl COCTABISAIOT BAXHYIO YacTh NPOPECCHOHATIBHON MOJATrOTOBKU
oOyuaromuxcsi. OHM HampaBICHbl HAa SKCIEPUMEHTAIBHOE IMOATBEPKICHUE TEOPETUYCCKUX
NOJIOXKEeHUH U (popMUpOBaHHUE YUEOHBIX U MPO(HECCHOHAIBHBIX MPAKTHUYECKUX YMEHHH.

BeinosHeHre o0yyaromuMucs 1abopaTopHbIX padoT HANpaBJICHO Ha!

- 000011IeHNE, CHCTEMATH3ALIUIO, YIITyOIeHne, 3aKPEIJICHNE TIOTYYEHHBIX TEOPETHUECKUX
3HAHWH M0 KOHKPETHBIM TEMaM JHUCIUILINH;

dopmupoBaHrEe HEOOXOJUMBIX TPOPECCHOHATBHBIX YMEHUI U HABBIKOB;

MeTtoanueckue yka3zaHus 10 MPOBEJICHUIO JTa00paTOPHBIX paOdOT BKIIOYAIOT:

3ariiaBue, B KOTOPOM YKa3bIBaeTCsl BUJ PaOOTHI (J1TabopaTopHasi), €€ MOPSAKOBbI HOMED,
00BbEeM B 4acax U HAUMEHOBAHME; LIeJIb PabOThI; IPEIMET U COAepKaHKue padOThI; 000pyI0BaHNE,
TEXHUYECKHE CPEACTBA, MHCTPYMEHT; MOPSAIOK (TIOCIIEI0BAaTEIIbHOCTE) BBHIIOJHEHUS PaOOTHI,
MpaBWJia TEXHUKHA OE30MacHOCTH M OXPaHbI TPyAa MO JaHHOH paboTe (M0 HEOOXOJAMMOCTH);
oOmme mnpaBwia K O(GOpMICHHIO pPAa0OTHI, KOHTPOJIbHBIC BONPOCHI W 3aJaHUs; CIHMCOK
JaUTEpaTypsl (TI0 HEOOXOTUMOCTH).

[Tpu ruranupoBaHuK Ja00PATOPHBIX PadOT CIEAYET YYMTHIBATh, YTO HAPSAY C BEXyLICH
[ENBI0 - TOJATBEPXKICHUEM TEOPETUYECKUX ITOJIOKEHHH - B XOJ€ BBINOJHEHHS 3aIaHUN Y
o0yJaromuxcsi B pOPMUPYIOTCS MPAKTHYSCKUE YMEHUSI U HABBIKK OOpalleHust ¢ Ja00paTOpPHBIM
000pyIOBaHUEM, aNIapaTypod M Mp., KOTOPBIE MOTYT COCTaBJIATH 4YacTh MPO(hecCHOHAIBHOM
NPaKTUYECKON TOATOTOBKH, a TaKXKe MCCIIEOBATEIIbCKUE yMEHUs (HaOJtoJaTh, CpaBHUBATH,
aHAJM3UPOBATh, YCTAHABIMBATH 3aBUCHMOCTH, JI€JaTh BBHIBOJBI U 00OOIIEHUS, CAMOCTOATEIBHO
BECTH UCCIIeIOBaHKE, ODOPMIISTH PE3ysIbTAThI).

[Topsimox mpoBeneHust 7Ta0OpaTOPHBIX pPAa0OT B I[EJIOM COBMAJAET C MOPSAKOM
NPOBE/ICHUS MPAKTHUECKUX 3aHATHH. [IOMUMO COOCTBEHHO BBIMOJIHEHHSI PaOOTHI Ui Ka)IOH
1abopaTopHOil paboTHl MpeayCMOTpEHa MPOLEAypa 3alIUThl, B X0Je KOTOPOW NpenojgaBaTeib
NPOBOJIUT YCTHBIM WM THUCHBMEHHBIH OMNPOC OOYYarOMmMXCsl JUIsi KOHTPOJII TOHUMAaHHS
BBIITOJIHEHHBIX WMH HM3MEPEHHH, TPABWIBHOW WHTEPHPETAMU TOJTYYCHHBIX PpE3yJIbTaTOB H
YCBOEHHSI UMM OCHOBHBIX TCOPETHYECKUX M MPAKTUYCCKUX 3HAHWUU MO Teme 3aHsATHs. CIHCOK
JUTEPATYPHI AJIsl TIOATOTOBKHU K JIA0OPATOPHBIM 3aHATHSIM MTPUBEICHBI HAXKE

5.3. METOJJUYECKHE YKA3AHUS 110 CAMOCTOSATEJBHOM
PABOTE OBYYAIOLIUXCHA

BaxxHoil uyacTbio CaMOCTOSITENTBHOM pabOThl SBISETCS YTEHHE Y4eOHOW M HaydHOM
mutepatypbl. OCHOBHasi (QYHKIUS Y4€OHUKOB — OPHUEHTHPOBATh OOYYaAIOIIErocs B CUCTEME
3HaHUW, YMEHUI W BIAJEHUI, KOTOpBIE JOJDKHBI OBITh YCBOEHBI M OCBOEHBI OyAyHIMMHU
OaxanaBpamu 1o JaHHOU AucuuIInHe. CIIMCOK JIUTEepaTypbl IPUBEIECHBI HUXKE



6. ObPA3OBATEJIbBHBIE TEXHOJIOI' NN

Ne Ne Buabi yueOHol padoThl O0pa3zoBaTebHbIE TEXHOJIOTHHU Bcero
n/m | cemec 4acoB
Tpa
1 2 3 4
1 7 Jlexnus 5. CHHXpOHHBIC npoOeMHas (BU3yan3alus, JEKIUs C 2
AJIEKTPOJIBUTATENN OIMOKaMHM)
2 Jlekuus 6. AcuHXpOHHBIE npo0iieMHas (BU3yanu3aius, JEKIHs C 2
naBuratelv. Pexxumbl paboThl | OImIMOKaMm)
[IaroBeie 3J€KTPOIBUTATEITH
3 Jlekumus 7. [IpeoOpa3zoBarenu | mpobiaemMHast (BU3yalu3alus, JEKIUs C 2

yacToThl/ CepBOYCHIIUTEH
BekTtopHoe ynpaBneHne

OIIMOKaMHM)




7. YYEBHO-METOJUYECKOE H HHOOPMALIMOHHOE
OBECIIEYEHME YYEBHOU JUCIHUIIINHBI

7.1. IlepevyeHb OCHOBHOM W JONMOJHUTEILHOM Yy4eOHO JIUTEPATYPbI

OcHoBHas1 uTEpaTypa

CnucoK OCHOBHOM JIUTEPaTypPbl

®omuues, B. M. IIpoektupoBaHue >JIEKTPOrUAPABIMYECKUX YCHIIUTENEH CIEASIIMX NPUBOAOB : y4eOHOE
nocobue / B. M. ®omuyeB. — MockBa : MOCKOBCKHI TOCYIapCTBEHHbIH TEXHUYECKUI YHUBEPCUTET UMEHH
H.D. baymana, 2009. — 44 c. — ISBN 978-5-7038-3268-4. — Texkcr : snektpoHHbld // Lludposoit
obpazoBatenbhbiii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/31514.html (nara
obpamenns: 14.12.2025). — Pexxum gocTyma: 1j1st aBTOPU3UP. TTOIH30BaTeNeH

MyxkonnH, A. K. Drnektpudeckuii mpuBojn : ydeOHoe mocobme / A. K. Mykonmn, A. B. Pomanos, B. A.

TpyOenkoit. — 2-¢ m3n. — Boponex : BopoHexckuii rocynapcTBeHHBIH TeXHUYecKui yHuBepcuter, DbC
ACB, 2024. — 191 c. — ISBN 978-5-7731-1208-2. — Texkcr : anmexTpoHHsbIi // [{udpoBoii 06pa3oBaTebHBINH
pecypc IPR SMART : [caifr]. — URL: https://www.iprbookshop.ru/147228 html (mata oOpamieHus:

09.01.2025). — Pesxkum JoCcTymna: Ui aBTOPH3HP. MOJIb30BaTENeH

WBanos ['.B. IIpoekTmpoBaHMe CHCTEMBI >JIEKTPONPHBOAA IPOM3BOJCTBEHHOTO MeXaHHW3Ma :@ Yy4eOHO-
Meronuueckoe mocobue / Mpano I'.B., MesenueBa A.B.. — HwxneBaproBck : HmuxHeBapTOBCKHIA
rocyiapcTBeHHblil yHuBepcuret, 2019. — 64 ¢. — ISBN 978-5-00047-518-8. — Tekct : 21eKTpOHHBIH //
[udposoii obpazosarenbhblii pecypc IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/92809.html
(mata obpamenus: 22.12.2025). — Pexxum ocTymna: Aj1si aBTOPU3UP. TOIb30BaTeNnei

Cnmcok 10N0JTHUTEIbHOH JTUTEPATYPbI

HemenTtbes, 0. H. Dnextpuyeckuii npuBoj : yueobnoe nmocoodue / FO. H. Jlementnes, A. FO. Uepnsimes, 1. A.
UYepusinies ; noj penaknueid P. @. bexumera. — 3-e n3n. — Mocksa : Aii [Tu Ap Meaua, 2024, — 223 ¢. —
ISBN 978-5-4497-1278-3. — Texkct : snexkrpoHHsiii // L{udpposoit odpazosarensHblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/147320.html (mata oopamienust: 13.01.2025). — Pexum pocrymna:
JUIsl aBTOPU3UD. T10JIb30BATEICH

Adanacees, A. 0. Dnekrprueckuii nmpuBox : yaedbnoe mocodue / A. FO. AdanacreB. — Mocksa, Bosornaa :
Wndpa-Umxenepus, 2023. — 180 c. — ISBN 978-5-9729-1446-3. — Texct : anexTporHbid // Ludposoit
obpazoBarensHBIl pecypc IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/133030.html (nara
obpamenns: 19.09.2023). — Pexxum qocTyma: 1st aBTOPU3UP. TTOIB30BaTEIICH

[HwuaxoB JLII. DiekTpUyecKwii MPUBOJI : OCHOBHI 3JIEKTpONpHBoAa. YueOHoe mocodbme / Hlmukos JLII.. —

Mocksa : Poccuiickuii rocynapCTBEHHBIN arpapHbIii 3a04HbIi yHUBepcuter, 2007. — 132 ¢. — Teker :
anekTpoHHbld  //  Iludposoit  obOpazoBarenmpHBIi  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/20658.html (zara obpamienus: 22.12.2025). — Pexum qocTymna: Ais aBTOPH3HP.
110JIb30BaTENeH

7.2. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«HHTEepHET»

1. http://window.edu.ru- EnquHoe okHO 10CTyIa K 00pa3oBaTelIbHBIM pecypcam;
2. http:// fcior.edu.ru - denepanbHblii eHTp HHOOPMAITHOHHO-00PA30BATEILHBIX PECYPCOB;
3. http://elibrary.ru - Hay4ynas snekrpoHHas OnbmmoTeka.




7.3. UuopManoHHbIEe TEXHOJIOTHH, JIMLEH3HOHHOE IIPOrPAMMHOE
obecnieueHune

JIMIIEH3MOHHOE TPOTrPaMMHOE 00ECIICUCHHE

PexBu3NTHI TUIICH3UI/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013

Caenenns 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JInnensus 6eccpounast

Awntusupyc Dr.Web Desktop Security Suite

JIM1IeH3UOHHBIN cepTU(hUKAT
Cpok aeiictBus: ¢ 24.12.2024 no 25.12.2025

Koncynsrant [liroc

Horosop Ne 272-186/C-25-01 ot 30.01.2025 r.

[Hudposoii 0O6pazoBaTenbHBIN pecypc
IPR SMART

Jlunensuonnsiii qorosop Ne 12873/2511 ot
02.07.2025 r. Cpok netictBus: ¢ 01.07.2025 r.
110 30.06.2026 r.

Bbecmmataoe 10

Sumatra PDF, 7-Zip




8. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE YUEBHO
JTUCHUATIIMHBI

8.1. TpeGoBanusi k aynuTopusiM (MoMeIlEeHUSIM, MeCTaM) JIJIsl IPOBeIeHUS
3aHATHH:

1. YueOHast ayAuTOpHs 1J1s MPOBEACHUS 3aHATUN JICKIIMOHHOTO THIIA!

- HaboOp  JEMOHCTpPAI[MOHHOTO  OOOpYJOBaHHS W  y4eOHO-HAINIAAHBIX  MOCOOWH,
00eCIeYrBarOIMX TEMATHIECKHUE HILTFOCTPALIUU: TIPOCKTOP, YKpaH, HOYTOYK;

- CHCNHATM3UPOBaHHAS MeOesb: CTOJ MPENoAaBaTeIbCKUMA, CTYJ IS PENoaaBaTessi, CTOJ
YUEHUYECKUH, CTYNl yUSHUYCCKUH, TIOCKa yUeHHUecKas, Tym0a kadempa.

2. VYuebHass ayauTOpus [UIA TPOBEACHUS 3aHATHH CEMHUHAPCKOrO THIA, KypCOBOTO
IPOEKTUPOBAHUS  (BBIIOJIHEHME KYpPCOBBIX paboT), TPYHIOBBIX U HHAMBHIYAJIbHBIX
KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTECTallUU:

- TEXHUYECKUE CPEJCTBA OOY4EHHUs, CIyXKallue A MpeloCTaBlIeHUus y4eOHOM HH(popManuu
0OJbIION ayAMTOPUM: IEPEHOCHOM IPOEKTOp, NEPEHOCHOW HACTEHHBIM JKpaH, HOYTOYK,
CHUCTEMHBIN 0JIOK, MOHUTOD, TUI0TTEp, MDY

- CHeluaJIn3upoBaHHas MeOelb: CTOJI IMPENoJaBaTelNbCKUM, CTYN A IpernojaaBarens, CTOJ
YYEHUYECKUH, CTYJI yYUEHUYECKUH, CTOJI KOMIIBIOTEPHBIH, 10CKA yYEHUYECKAs].

3. [Tomemenue st CAMOCTOSITETLHOM PabOTHI.

bubnroTeuHO-3aaTeIECKUAN TISHTP.

Otaen oOcmyKMBaHUS MEYATHBIMU U3/IaHUSAMU: KOMIUIEKT MPOCKIIMOHHBIN, MYJIbTUMEIUIHBIN
000pyI0BaHKE: SKpaH HACTEHHBIN, IPOEKTOP, HOYTOYK; paboune CTONbI HAa 1 MECTO, CTYJIbS.
Otaen oOcmyKMBaHUS 3JIEKTPOHHBIMU W3/IaHUSMU: UHTEPAKTHUBHAS CHCTEMa, MOHUTOP, CETEBOM
TEPMMHAJI, IEPCOHATIBHBIA KoMIbIoTEp, MDY, ipuHTEp, paboyne cToibl Ha | MECTO; CTYINbSL.
NudopmannonHo-0ubarorpaduuecKkuii  OTACN: IEePCOHANBHBIM KOMIBIOTEp, CcKaHep, MDY,
pabouue croiibl Ha 1 MecTo, CTYyJIbS.

8.2. TpeGoBaHusi K 000pPYI0BAHMIO PA0OYMX MECT MPenoaaBaTeisi v
00y4aIoIMXCsi:

1. PaGouee mecTo npemnoiaBaTesi, OCHAIIEHHOE HOYTOYKOM.

2. PabGouee MecTo o00yd4aromerocs, OCHAIlEHHOE KOMIBIOTEPOM C JOCTYIIOM K CETH
«HTepHET», AN pabOThl B AJIEKTPOHHBIX 00pa30BaTENIbHBIX Cpelax, a Takxke I paboThl ¢
3JIEKTPOHHBIMHU Y4€OHUKaMHU.

8.3. TpeOoBaHus K cIeNUAJIN3UPOBAHHOMY 000PY/A0BAHHIO:

He nmerorcs



9. OCOBEHHOCTH PEAJTA3AIIAN TACHUTIIMHBI JIISI
WHBAJINIOB U JIMI] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHA
3JI0POBbS

Jnst obecriedeHus: 0Opa3oBaHMsI HHBAIMIOB W OOYYAIOUMXCA C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3/I0pOBbsl pa3palaThiBaeTcs (B ciaydae HEOOXOAMMOCTH) aJalTHPOBAaHHAs
oOpa3oBaTenbHasl MPOTrpaMMa, WHIWBUIYaTbHBIA YYEOHBIN TUTAH C y4ETOM OCOOCHHOCTEW HX
NCUXO(U3UUECKOTO PAa3BUTUSL U COCTOSHUSL  3JI0pOBbS, B YAaCTHOCTH MPHUMEHSETCS
WH/IMBUYAJIbHBIA TOAX0J K OCBOCHHUIO TUCHMIUIMHBI, WHIWBHIyalbHbIC 3aJaHus: pedeparsl,
NUCbMEHHBIE PA0OTHI M, HA00OPOT, TOJILKO YCTHBIE OTBETHl W JAMAJIOTH, WHIWBUIYyaJIbHbIC
KOHCYJIbTAIlMM, HCIIOJNb30BaHUE JUKTO(POHA W JPYruX 3alHCHIBAIOIIUX CPEACTB  JUIS
BOCITPOM3BEICHHUS JIEKIIMIOHHOIO U CEMHUHAPCKOI0 Marepuaa.

B memsx oOecneueHuss o0OydaroOUIMXCS WHBAJIMIOB © JIML C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU ~ 37I0POBbsl  KOMIUIEKTyeTcs (OHJ OCHOBHOM y4yeOHON IUTEpaTypoii,
aJaNTUPOBAHHOM K OIPaHUYEHUIO JJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB, JOCTYH K
KoTopeiM opranu3oBan B BUI[ Axagemun. B Oubnmoreke mnpoBOASTCS WHIANBUAYAIbHBIE
KOHCYJIbTAllMM JUIsl JAaHHOW KaTeropHvM I0JIb30BaTENeH, OKa3bIBAETCS TOMOIb B PErHMCTpalU U
UCIIONIB30BAaHUU  CETEBBIX M JIOKAJbHBIX AJIEKTPOHHBIX  00pa3oBaTeNbHBIX  PECypCOB,
IIPEIOCTABIISAIOTCS MECTA B UWTAIBHOM 3aJI€.



®OH/ ONEHOYHbLIX CPEJACTB



1. TACITIOPT ®OHIA OINEHOYHbLIX CPEACTB I1O JUCHUIIJIMHE

D1eKTpo0OOPYAOBAHUE U NIEKTPOIIPUBOL
1. Komnerenuuu, gopMupyemMblie B polecce M3yYeHu s TN CHUUILINHBI

HNupexc ®opMyaHpPOBKA KOMIIETEHIINH

I1K-4 Crioco6eH MpOu3BOANTH PACUYECTH M BEIOOP HCIIOTHUTEIBHBIX ITPHUBOIOB, OTACITHHBIX
DJICKTPOHHBIX U MUKPOIPOIIECCOPHBIX YCTPOUCTB, IU(POBBIX YCTPOUCTB YIIPABICHUS
MEXaTPOHHBIX CHCTEM

IIK'5 Crnioco0eH npoBOINUTh IKCIIEPUMEHTHI Ha IEHCTBYIOLIMX MaKeTax, 00pasuax
MEXaTPOHHBIX U POOOTOTEXHUUYECKUX CHUCTEM I10 3a/laHHBIM METOJMKAM, a TaKXKe
BBIUHCIIUTENBHBIE SKCIIEPUMEHTBI C UCIIOIb30BAaHUEM CTaHAAPTHBIX
[IPOrpaMMHBIX IIaKETOB, 00padaThIBaTh pe3yabTaThl C IPUMEHEHUEM
COBPEMEHHBIX MH(OPMAITMOHHBIX TEXHOJOTHH U TEXHHYECKUX CPEACTB

2. Jransbl popMHPOBAHNS KOMIIETEHIIUH B NMPoLecce 0CBOCHUS! AU CHMIIIHHBI

OcHOBHBIMH 3TanamMu (OPMUPOBAHUS YKA3aHHBIX KOMIETEHUUH IMPU H3yYEHHUH
oOyyaromnierocss AUCLUIUIMHBI SIBISIOTCS TOCIEN0BATEIbHOE H3YyYEHHE COJIEP’KATENIbHO
CBSA3aHHBIX MEX]ly cO00M pa3aenoB (TeM) yueOHbIX 3aHsaTHi. 3yueHnue kaxaoro pasiena
(Tembl) MpeanoiaraeT OBJIAJEHUE OO0Yy4arolerocs HEOOXOIUMBIMU KOMIIETEHLIUSIMH.
PesynbraT arrecranuu  oOyyaromMXCSl Ha pa3iMYHBIX dTanax (OpMHUPOBAHMS
KOMIIETEHIIUH ITOKa3bIBAeT YPOBEHb OCBOEHHS KOMIIETCHIIMN 00y4JaroIerocs.

OTanHoCTh (POPMUPOBAHUS KOMIIETEHIIMH NPSIMO CBSI3aHA C MECTOM JUCIUIUIMHBI
B 00pa30oBaTeIbHOM MpOrpaMMme.

Pa3neasn! (TeMbl) dopMupyeMble KOMIIETEeHUUH (KOAbI)

AUCIUATLINHBI [1K-4 [IK-5

Paznen 1. O630p +
IIEKTPHUYCCKUX +
YCTPOMCTB
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CHCTEM

Paznen 2. + +
DIIEKTPUUECKHE CXEMBI

Paznen 3. + +
DIIeKTPOABUTATENN

3. Iloxa3areyi, KPpUTEPHHU U CPEACTBA OLICHMBAHHUS KOMIIETeHIM, GOpMHUpPYeMBbIX B
npouecce H3y4eHUus1 AU CUMIITHHbI




IIK-4 Cnoco6eH npou3BOAUTH PACUYeThl H BHIOOP HCHOJTHUTEIbHBIX MPUBOAOB, OTAEJIbHBIX 3 IEKTPOHHBIX H MUKPOIIPOIECCOPHBIX
YCTPOiicTB, HU(PPOBBIX YCTPOICTB yIIPABJEHUSI MEXaTPOHHBIX CHCTEM
IIK S CnocobeH npoBOAUTH IKCIIEPUMEHTHI HA 1eHCTBYIOIIUX MAKeTaX, 00pa3nax MeXaTPOHHBIX M POOOTOTEXHMYECKUX CUCTEM 110
3aJJaHHBIM METOAUKAM, a TAK:Ke BbIYNCJINTEIbHbIE IKCIIEPUMEHTHI C MCNO0JIb30BAHUEM CTAHIAPTHBIX NPOrPAMMHBIX IAKETOB, 00PadaATHIBATH
pe3yJbTaThl ¢ IPUMeHeHHeM COBPeMeHHbIX HHGOPMALMOHHBIX TEXHOJOTHH U TEXHUYECKUX CPeICTB



ILnanupyembie
pe3yJabTaTbl 00y4eHust Kputepuu oueHnBaHusi pe3yJibTaTOB 00yUeHUs! CpencrBa onleHUBaHUS
(mokaszaresm Pe3y/IbTATOB 00Y4eHHUsI
JMOCTHKEHHUS 32JAHHOIO HeY/I0BJIETB YIO0BJIETB X0pOLIO OTJINYHO Texymni ITpomexyTouHas
YPOBHSI OCBOCHHUSI KOHTPOJIb aTTecTauus
KOMIIeTEeHIIHI)
IIK 4.1. Omnpenenser | He ymeer YactuuHo ymeer YmMmeer, HO € I'0TOB M NIOJIHOCTBIO TecToBbli 3auer
TpeOyeMble OIIpEeACIIATh OIIpEeACIIATh HEKOTOPBIMH YMEET ONPEIENATh KOHTPOJIb
XapaKTePUCTUKU Tpebyembie TpeOyembie HETOYHOCTSAMHU TpeOyeMbie
HCIIOJIHUTEIIBHBIX XapaKTePUCTUKHU XapaKTePUCTUKU OIpeCIATh XapaKTEPUCTUKHU
IIPUBO/IOB, WCIIOJIHUTEJIbHBIX WCIIOJIHUTEJIbHBIX TpeOyemble MCIIOJTHUTENIbHBIX
JJIEKTPOHHBIX U IIPUBOJIOB, IIPUBOJIOB, XapaKTEPUCTUKHU IIPUBO/JIOB,
MUKPONPOLIECCOPHBIX AJEKTPOHHBIX U AJEKTPOHHBIX U MCIIOJTHUTENIbHBIX AJIEKTPOHHBIX U
YCTPOWCTB MUKPOIPOLIECCOPHBIX | MUKPOIIPOLIECCOPHBIX | IIPUBOJOB, MHUKPOIIPOLIECCOPHBIX
YCTPOMCTB YCTPOWCTB BJIEKTPOHHBIX U YCTPOMCTB
MHUKPOIIPOLIECCOPHBIX
YCTPOMCTB
IIK 4.2. He moxer YacTuyHO MOXKET MoaxeT, HO € I'otoB 1 MOXeT TecToBbIi 3auer
ITpouzBoauT BEIOOD U MIPOU3BOIUTH BBIOOP | MPOU3BOJAUTH BBIOOP U | HEKOTOPBIMU MPOU3BOIUTH BHIOOP U |  KOHTPOJIb
pacueTsl OTAEIbHBIX U pacyeTsl pacueTsl OTAEIbHBIX | HETOUHOCTSIMU pacueTsl OTIEIbHBIX
JJIEKTPOHHBIX U OTJENBHBIX AIIEKTPOHHBIX U MPOU3BOJIUTH BHIOOP | 3JEKTPOHHBIX U
MHUKPONPOLIECCOPHBIX ANEKTPOHHBIX U MHUKPOIPOILIECCOPHBIX | U PacueThl MHUKPOIPOILIECCOPHBIX
YCTPOWCTB MHUKPONPOLIECCOPHBIX YCTPOMCTB OTJIENIbHBIX YCTpPOMCTB
MEXaTPOHHBIX CUCTEM YCTpPOMCTB MEXAaTPOHHBIX CUCTEM | AJEKTPOHHBIX U MEXaTPOHHBIX CUCTEM
MEXaTPOHHBIX . MHUKPOIPOLIECCOPHBIX
CUCTEM YCTPOWCTB
MEXaTPOHHBIX
CUCTEM
IIK 4.3. He ymeer YactuuHO ymeer YMeer, HO ¢ I'0TOB ¥ NIOJIHOCTBIO TecroBbIi 3auer
[IpousBoauT pacyer u MPOU3BOJIUTh pacyeT | MPOU3BOAUTH pacCUeT | HEKOTOPHIMHU yMeeT MPOU3BOAUTH | KOHTPOJb
MOJIETTUPOBAHUE U MOJIEIIMPOBaHUE U MOJIEJIMPOBaHUE HETOYHOCTAMH pacuer u
M (POBBIX YCTPOMICTB M (POBBIX HU(POBBIX YCTPOICTB | MPOU3BOJIUTH MOJIETTUPOBaHUE
YIIPaBJICHUS U YCTPOWCTB YIIPABJIEHUS U pacuer u U(PPOBBIX YCTPOUCTB
MHTEJJIEKTYaTbHBIX yIpaBiIeHUs U MHTEJJIEKTYyaIbHBIX MOJIETTUPOBaHUE yIpaBiIeHUs: 1
MOJyJIEWl MEXaTPOHHBIX | MHTEIUIEKTYalIbHBIX | MOAYJIEH U POBBIX MHTEJJIEKTYyaJIbHBIX
CHUCTEM MOy MEXAaTPOHHBIX CUCTEM | YCTPOMCTB MOJyJIeH




MCXaTpPOHHBIX

yIpaBiIeHUs 1

MCXAaTPOHHBIX CUCTEM

CUCTEM MHTEJUICKTYaJIbHBIX
MOJyJIei
MEXaTPOHHBIX
cucTeM
IIK 4.4. He cniocoben YactuyHo criocobeH CrniocoGeH HO ¢ ['0TOB M OJIHOCTBIO TecToBbIi 3auer
Brinonnsier nposepky BBITIOJIHATH IIPOBEPKY | BBIMOJIHATH IPOBEPKY | HEKOTOPHIMU CIIOCOOCH BBITIONIHSATH KOHTPOJTh
BBIOpAHHBIX MPUBOJOB U | BEIOPAHHBIX BBIOpAHHBIX HETOYHOCTSIMHU MIPOBEPKY BHIOPAHHBIX
AIIEKTPOHHBIX MIPUBOJIOB U MIPUBOJIOB U BBITIOJIHSITH IPOBEPKY | MPUBOJIOB U
YCTPOMCTB Ha 3JEKTPOHHBIX 3JEKTPOHHBIX BBIOpaHHBIX AIEKTPOHHBIX
COOTBETCTBUE YCTPOMCTB HA YCTPOWCTB HA MIPUBOJIOB U YCTPOMCTB HA
TpeOOBaHUSAM CUCTEMBI, | COOTBETCTBUE COOTBETCTBHUE AIEKTPOHHBIX COOTBETCTBUE
OrueHuBaet TpeOOBaHUSIM TpeOOBaHUSIM YCTPOWCTB Ha TpeOOBaHUSIM
COBMECTUMOCTh CUCTEMBI CUCTEMBI COOTBETCTBHUE CHUCTEMBI
BBEIOpaHHBIX TpeOOBaHUSIM
KOMIIOHEHTOB MEXKY CHUCTEMBI
coboii u ¢
YIPABISIIOUIMU
CHUCTEMaMU
IIK 5.1. He ymeer YacTtruHO ymeer YwMmeer, HO ¢ ['oTOB M ONMHOCTBIO TecroBbIit 3ayer
[TpoBoaut MIPOBOJIUTH MPOBOJIUTH HEKOTOPBHIMU yMeeT TPOBOJIUTH KOHTPOJTh
AKCIIEPUMEHTHI Ha SKCIIEPUMEHTHI Ha SKCIIEPUMEHTHI Ha HETOYHOCTSIMU AKCIIEPUMEHTHI Ha
JNEUCTBYIOIMX MAaKeTax, | JEHCTBYIOLIUX JNENCTBYIOIIUX IIPOBOJUTH JIEHCTBYIOIUX
oOpa3iax MEXaTpoOHHBIX | MaKeTax, o0pa3iax MakeTax, oopasiax AKCIIEPUMEHTHI Ha MakeTax, oopasiax
1 POOOTOTEXHUYECKUX MEXaTPOHHBIX U MEXaTPOHHBIX U JIEHCTBYIOIIUX MEXaTPOHHBIX U

CHUCTEM I10 3aJaHHBIM
METOIUKAM C
JanbHeHIeH
00paboTKOM 1
HMHTEpIpeTanuein
MOJTYYEHHBIX JaHHBIX

POOOTOTEXHUUECKUX
CHICTEM TI0 33/IaHHBIM
METOJIUKaM C
JaTbHEUIIen
00paboTKOi U
HMHTEpIpeTanuein
MOJTYYCHHBIX JTAHHBIX

POOOTOTEXHUUECKUX
CHCTEM TI0 33/IaHHBIM
METOJIUKaM C
naJbHEenImen
00paboTKOit 1
MHTEpIpeTanuein
MOJTYYCHHBIX JTAHHBIX

MakeTax, oopasiax
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
CHUCTEM I10 3aaHHBIM
METOJIUKAM C
nalpHenmen
00paboTKoil 1
MHTEpIpeTanuein
MOJIYYEHHBIX JaHHBIX

POOOTOTEXHUYECKUX
CHUCTEM I10 33aHHBIM
METOJIUKAM C
nalpHenmen
00paboTKoil 1
MHTEpIpeTanuein
MOJIYYE€HHBIX JaHHBIX




IIK 5.2. He moxer npoBoauTh YacTuyHO MOXKET Moxer, HO ¢ ['otoB 1 MOXKET TecroBblit 3auer
[TpoBoaut BBIYHCITUTEIILHBIC MIPOBOJNTH HEKOTOPBIMU MIPOBOJNTH KOHTPOJTb
BBIUHCIIUTENbHBIC 9KCIIEPUMEHTHI IS BBIYHCITUTENIbHBIC HETOYHOCTSIMU BBIUHCIIUTENbHBIC
IKCIIEPUMEHTHI JIJIst WCCIICTOBAHMS OKCIIEPUMEHTHI 111 | IPOBOJNTH AKCIIEPUMEHTHI JIJIs
UCCIIETOBaHUS MaTeMaTHYeCKHUX MCCJICIOBAHMUS BBIUHCIIUTENbHBIC MCCJIEIOBAHMUS
MaTEeMaTHYECKHX MOJIEeTICH STIEMEHTOB MaTEeMaTHYECKHUX AKCIIEPUMEHTHI JIJIs MaTEeMaTHYECKHUX
MOJIeTIeH 3JIEMEHTOB MEXaTPOHHBIX U MOJIeTIeH 3JIEMEHTOB | UCCIEI0OBaHUS MoJIeJIeil 3JIeMEHTOB
MEXaTPOHHBIX U POOOTOTEXHUUECKUX MEXaTPOHHBIX U MaTEeMaTHYECKHUX MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHCTEM C POOOTOTEXHUYECKUX | MOJIETICH 3JIEMEHTOB | pOOOTOTEXHHUECKUX
CHCTEM C HCIOJIb30BAHUEM CHUCTEM C MEXaTPOHHBIX U CHUCTEM C
HCIOJIb30BaHUEM CHeIHalbHBIX HCIIOJIb30BaHUEM POOOTOTEXHUYECKUX | HCIIOIb30BAHHEM
CHETIHATbHBIX MIPOrPaMMHBIX CIEIUATBHBIX CHUCTEM C CIIEIUATBHBIX
MIPOrPaMMHBIX CPEJICTB | CPEACTB MIPOrPaMMHBIX MCIOJIb30BaHUEM MIPOrPaMMHBIX
CPEICTB . CHIEIUATBHBIX CPEJICTB .

MPOrPaMMHBIX

CpE/CTB
IIK 5.3. He criocoben Yactuuno cnocoben | CriocoGeH Ho ¢ ["'0TOB U MONHOCTBIO TectoBblii 3auer
CocTaBiisieT OTYETHI COCTaBJISITh OTYETHI COCTaBIISITh OTYETHI HEKOTOPBIMH CIOCOOCH COCTaBIISITh | KOHTPOJIb
(pazmensl 0OTYETOB), (pazmensl 0OTYETOB), (paznensl 0OTYETOB), HETOYHOCTSIMU OTueTHI (pa3nessl

AJIEMEHTBI
KOHCTPYKTOPCKOM

AOKYMCHTAIUHU 110 TEME

WM 110 pe3ysbTaTaM
MIPOBEJIEHHBIX
JKCIIEPUMEHTOB,
HaAOIIOICHUH,
U3MEPEHUIN

3JICMECHTBI
KOHCTPYKTOPCKOM
JOKYMEHTAIUH 110
TeMe HWJIU 110
pe3yibraTam
MIPOBEIEHHBIX
IKCIIEPUMEHTOB,
HaOJIIOICHUI,
U3MEPEHUIN

3JIEMCHTBI
KOHCTPYKTOPCKOM
JOKYMEHTAITUH 110
TEeMe WJIU 110
pe3yiibraTamMm
MIPOBEICHHBIX
IKCIIEPUMEHTOB,
HaOIIOICHUI,
N3MEPEHUIN

COCTaBIISATh OTYETHI
(paznenbl OTYETOB),
AJIEMEHTBI
KOHCTPYKTOPCKOM
JIOKYMEHTAITUH TI0
TeMe WU 110
pe3yiabTaTamMm
MIPOBEICHHBIX
9KCIIEPUMEHTOB,
HaOJII0ICHUN,
N3MEPEHUI

OTYETOB), DJIEMEHTHI
KOHCTPYKTOPCKOM
JIOKYMEHTAIIUU T10
TEME WJIU 11O
pesynbTaTam
MIPOBEICHHBIX
AKCIIEPUMEHTOB,
HAOJII0ICHUN,
U3MEPEHUIN




10.
11.
12.
13.
14.

15.
16.
17.
18.

19.

20.
21.
22.
23.

4. Kommjiekr KOHTPOJbHO-OLICHOYHBIX CPEACTB 110 JUCHUILJIMHE

CEBEPO-KABKA3CKAS I'OCYAAPCTBEHHAS AKAJIEMUA

Kadenpa MuPC

IlepeyeHb BONPOCOB K 3a4eTy

[0 TUCLMIUINHE DIEKTPOOOOPYIOBAHUE U DIEKTPOIPUBOIL

KJ'IaCCI/I(bI/IKaI_[I/IH N OCHOBHBIC KOMIIOHCHTBI SJICKTPUYCCKUX YCTpOﬁCTB B MCXAaTPOHHbIX
CHUCTEMaAXx.

Hasnauenue v mpuHIMI JEHCTBUS CHIIOBBIX TPAHC(HOPMATOPOB B CHCTEMAX
AIEKTPOIUTAHUSA.

YCTpoiicTBO UM PUHIIUI pabOThI pe30JibBepa (Bpalaroierocsi TpaHcgopmaTopa) Kaxk
JTaT4yrKa 0OpaTHOM CBSA3H.

[TpeumyniecTBa UCIOJIB30BaHUS PE30JILBEPOB B POOOTOTEXHUKE 10 CPABHEHUIO C
ONTUYECKUMU DHKOJIEPAMHU.

OcHoBHbIE THIIBI U PYHKIIMH YCTPOICTB YIIPABICHUS B AJIEKTPONPUBOAAX.
Knaccudukanus 31eKTpudeckiux cxem poOOTOB U TpeOOBaHUS K UX O(POPMIICHHUIO.

Yrenue u aHaIn3 MNPUHOUITHAJIIBHBIX SJICKTPUYCCKUX CXEM pO60TOT€XHI/I'-IeCKI/IX
KOMIIJICKCOB.

ApXHUTEKTypa MPOMBIIIJICHHOTO KOHTPOJIEPA U €r0 PoJib B YIIPaBICHUN
AIEKTPOINPUBOIOM.

Haznauenue u npunnmn nevictus pene 6e3onacHoctu (Safety Relay).

Otanyus pene 6€30MacHOCTH OT CTAaHAAPTHBIX MPOMEKYTOYHBIX Pelie.

Opranuzanus neneil aBapuiiHoro octanona (E-Stop) B poOoToTeXxHMUECKHX cHCTEMAaX.
HpI/IHHI/IH )ICI\/’ICTBI/H[ 1 NPUMCHCHUC MHAYKTUBHBIX OECKOHTAKTHBIX JaTYUKOB.
Oco6eHHOCTH PabOThl EMKOCTHBIX OECKOHTAKTHBIX JaTYMKOB U UX Ha3HAuUCHHE.

OnTuueckre 0ECKOHTAKTHBIE JATYUKU: TUIIBI (AU Py3uoHHBIE, peIeKTOpHEIE,
OapbepHbIe) M 00JIaCTH PUMEHEHHS.

CxeMbl MOAKIIIOUEHHUS JAaTYUKOB C TpaH3UCTOPHBIMU Bbixogamu tuna PNP u NPN.
YCeTpoicTBO U MPUHLIUIT PA0OTHI CHHXPOHHOTO JIBUTaTeNsl C TOCTOSIHHBIMU MarHuTaMHu.
Crioco6b! BO30YX/1€HUSI CHUHXPOHHBIX MalllMH U UX XapaKTEPUCTUKH.

KOHCTPYKHI/U{ W IIPUHIUIT )IefICTBPIﬂ ACUHXPOHHOI'O ABUTATCIIA C KOPOTKO3aMKHYTBIM
POTOPOM.

[ToHsITHE CKOIBXKEHUS ACUHXPOHHOI'O ABUTATCIIA U €TI0 BJIIMAHHUEC HA MCXAHUYCCKYIO
XapaKTCPUCTHUKY.

Pesxxumbl paboThI JIEKTPOIBUTATENEH IO TPOJOIDKUTEIEHOCTH HArpy3ku (S1-S8).
MeTtonbl ycka U peBEpCUPOBAHNS ACUHXPOHHBIX JIBUTATEIIEH.
YCeTpoicTBO U MPUHLIMIT PA0OTHI IarOBOT0O AJIEKTPOIBUTATEIS.

CnocoObl YIIpaBJICHUA IATOBbIM OABUTATCIICM: HOHHOM&FOBBIﬁ, HOHYHJaFOBBIf/'I u
MHKpOIH&FOBLIﬁ PCIKUMBI.
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24. CpaBHUTEIbHBINA aHAIN3 IIATOBOTO JIBUTaTElIs U CEPBOJBUTATENS: IPEUMYIIIECTBA U
HEJOCTaTKH.

25. Ha3znauenue u CTpyKTypHasi cxema rpeoopa3oBaresst 4acTOTHI.

26. ITpunuun paboTel MUPOTHO-UMITYIBCHON Moaysinuu (LLIMM) B nHBepTOpax.

27. OYHKIUU CEPBOYCUIIMTENCH B CHCTEMaX BRICOKOTOYHOTO MO3UIIMOHUPOBAHUSI.

28. OCHOBHBIE IPUHIIUIIBI CKATSIPHOTO YIIPABICHUS ACHHXPOHHBIM JIBUTATENIEM (3aKOH
U/f=const).

29. CymHOCTb ¥ MPEUMYILECTBA BEKTOPHOTO YIIPABIICHUS 3JICKTPOIBUTATEIIEM.

30. MaremaTtuyeckoe onucanue U Ha3HaueHue npeodpazoBanuii koopaunat (Kiapk u
[Tapka) B BEKTOPHOM YTIPABJICHHH.

Kpurepuu oneHku:

Kpurepun ouenuBanmsi.

OreHKa «3a4TeHO0» BHICTABIISICTCS 32 MIYOOKOE 3HAHUE MPETYCMOTPEHHOTO IPOTPaMMOi
MaTepHuaa, COAECPKALIErocs B OCHOBHBIX U JIOIIOJHUTEIbHBIX PEKOMEHIOBAHHbBIX
JUTEPATYPHBIX UCTOYHHUKAX, 38 YMEHHUE YETKO, JIJAKOHUYHO U JIOTUYECKHU TOCIIEI0BATEIBHO
OTBEYaTh Ha MIOCTABJICHHBIE BOIIPOCHI, 32 YMEHHUE AaHAIIM3UPOBATh U3y4aeMbl€ SIBJICHUS B UX
B3aUMOCBS3HU U JUAIEKTUYECKOM Pa3BUTUU, IIPUMEHATh TECOPETUYECKUE ITOTI0KEHHUS IIPU
peLIeHnN IPaKTUYECKHX 3a/1a4.

OneHka «He 32a4TEeHO0» - 32 HE3HAHNE 3HaYUTEIbHON YaCTH ITPOrPaMMHOI0 MaTepuaa, 3a
CYLIECTBEHHbIE OLIMOKHU B OTBETAX HA BOIIPOCHI, 32 HE3HAHNE OCHOBHBIX IOHATUMN
JUCLUIITIUHBL.
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CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAA AKAJIEMU S
Kagenpa MuPC

3aI[aHI/Iﬂ AJIFA TEKYHIETO TECTOBOI'O KOHTPOJIA

10 JUCLHUIIIINHE 9HCKTDOO6ODVZ[OB3HPI€ U 3JICKTPOIIPHUBO

[Tpu BBIOOpE MOIIIHOCTH JEKTPOABUTATENS I PexKUMa paboThl S1 (ATUTENBHBIN)
OCHOBHBIM KpuTepueM siBisiercst: (I1K-4)

a) YcioBHe HENPEBBILIEHHS] MAKCUMAJIBHOTO ITYCKOBOT'O MOMEHTA.

6) YcinoBue paBeHCTBAa HOMMHAIBHOM MOIIHOCTH JIBUTATEINs U ITMKOBOM MOIIIHOCTH
Harpys3Ku.

B) YCiI0BHE YCTaHOBHBILETOCS TEIUIOBOTO PABHOBECHSI (HArPEB HE BBIIIE JOMYCTUMOIO).
r) MakcumasbHas CKOPOCTb BPALICHHUS.

PaccuunTaiiTe HOMUHAIBHYIO CKOPOCTh BpalieHus (00/MHH) YETHIPEXTIOIIOCHOTO
ACHHXPOHHOTO 1BUrarens (P=2 ), ecau yactoTa nutaroieit cetu 50 ['1, a HoMHHANTBHOE
cKkoJibkeHne cocranisieT 4%:(I1K-4)

a) 1500 o6/muH.

0) 1440 06/muH.

B) 1560 06/MuH.

r) 3000 06/MuH.

st cucremsl, TpeOyroleit yaep >KaHus TIO3UIUH MTPH BEIKITFOYEHHOM TTHTaHUH 0e3
UCIIOJIb30BaHMSI MEXaHUUECKUX TOPMO30B, HanboJiee mpeaAnouTuTebHO BoiOparh: (ITK-4)
a) ACHHXPOHHBIN JBUTATENb C KOPOTKO3AMKHYTBIM POTOPOM.

6) llaroBslit 1BUTaTENb (32 CUET (PUKCUPYIOIIIETO MOMEHTA).

B) CHHXPOHHBII IBUTATEIb C IOCTOSTHHBIMU MarHUTaMH.

r) CepBOMOTOp ¢ UHKPEMEHTAIILHBIM SHKOAEPOM.

Kakoii Tun 0ecCKOHTaKTHOTO JJaTYMKa cleAyeT BbIOpaTh Jisl OOHApyKEHUs
IIOMUHUEBOTO 00BEKTa Ha KOHBEHepe, UCKITI0Yas JOXKHbIE CpadaThIBAaHUS OT
iactrkoBoi Tapei? (ITK-4)

a) EMKOCTHBII.

0) YbTpa3ByKkoBOIl.

B) MHyKTUBHBIN.

r) Ontudeckuit 1uddy3noHHBIN.

[Tpu pacyere nmapamerpoB Tpanchopmaropa kodddurment tpancopmarmu (K)
onpenensercs kak: (ITK-4)

a) OTHOIlIEHHE TOKa EPBUYHON OOMOTKH K TOKY BTOPUYHOM.

6) OTHOIIEHUE YKCla BUTKOB IEPBUYHOI OOMOTKH K YHCITy BUTKOB BTOPUYHOIA.
B) OTHOIIIEHHE aKTUBHOTO COMPOTHBIICHHSI K PEAKTHBHOMY.

r) [Ipon3BeneHne HaNpspKEHUH Ha OOMOTKAX.

Bexropuoe ynpasnenue (FOC) B coBpeMeHHBIX TTpeo0pa3zoBaTesiX 4acTOThI
npuMeHsieTcs npenmyiiectBeHHo st ([1K-4)

a) CHIDKEHHUS JIEKTPOMAarHUTHBIX TIOMEX B CETH.

0) PaznenpHOTrO ympaBieHUss MOMEHTOOOPA3yIoIel 1 MAarHUTOOOpa3yIOIIe
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10.

11.

12.

13.

COCTaBJIAIOLUMHU TOKA.
B) YIpOILEHUS CXEMbI IOAKIOYEHUSI IBUTATEIS.
r) Uckmrouenust He0OXOMMOCTH UCTIOIb30BAHUS 3aIUTHOTO 3a3EMIICHUSI.

s BeiOopa pene 6e3omacHoctH (Safety Relay) kimroueBbIM mapamMeTpoM COTIIacHO
['OCT ISO 13849-1 siBnsiercs: (ITK-4)

a) Yposenb > dexruBnoctu 3amuthl (Performance Level — PL).

0) LiBeT xopiyca ycTpoicTBa.

B) MakcumalibHas 4acToTa KOMMYTAI|H.

r) Hanpspkenne nmornueckoro «0» Ha Bxoae I1JIK.

Ecnu maroBsiii neurarens umeeT mar 1,8°, CKOJIbKO UMITYJIBCOB JI0JDKEH 1MOJIaTh
KOHTPOJLIEP I TOBOPOTa Baia Ha 540° B pexume nosHoro mmara? (I1TK-4)

a) 200.

6) 300.

B) 400.

r) 1000.

[Tpu BBIOOpE CceveHuUst KaOems ISl MOIKIIOYCHUSI MOIIIHOTO CEPBOYCUITHTEIISI
HeoOxoaumMo yunuTthiBaTh: (ITK-4)

a) Tonbko mMHy Kabens.

0) yimTenbHO AOMYCTUMBIN TOK U TIaJICHUE HATPSHKCHHUS.

B) TOJIBKO IIBET U3OJISIMH COTJIACHO CXEME.

r) Tun npotokona nepenayn nanubix (EtherCAT/CANopen).

Pe3onbBep (Bparmaronuiicss TpaHcGopMaTop) BHIOMPAIOT B KA4eCTBE TaTYMKa 0OpaTHOU
CBSI3W BMECTO ONTHYECKOT0 3HKOepa, ecnu: ([TK-4)

a) TpebyeTtcs mpenesbHO BhICOKOE pasperienue (6osee 20 OuT).

6) O6opynoBanue paboTaeT B YCIOBUSIX CUIILHON BUOPAIINH, pATHAIIUU WIH BRICOKHX
TeMIeparyp.

B) HeoO0xoaumMo MUHUMU3UPOBATH CTOMMOCTh CUCTEMBI.

r) TpeOyercs nepenaya JaHHBIX IO OECIIPOBOIHOM CETH.

Tun Beixona natunka «PNP, NO» o3nagaer: (ITK-4)

a) [Ipu cpabaThiBaHUU BBIXOJ] COCTUHSIETCS C «TUTFOCOM» UCTOYHUKA MUTAHUS, KOHTAKT
HOPMAaJIbHO Pa30MKHYT.

0) IIpu cpabaTbIBaHUM BBIXOJ COSIUHSETCS C «3€MJIEH», KOHTAKT HOPMAJIbHO 3aMKHYT.
B) BbixoJ1 BbIIaeT aHanmoroBelil curHai 4-20 MA.

r) laTunk paboTaeT TOJIBKO B LEMSAX MEPEMEHHOTO TOKA.

Kaxkoe ycTpoiicTBO HEOOX0IMMO T00aBUTh B CXeMY IIPE0Opa3oBaTENs YaCTOThI MPH
paboTe IEKTPONPHUBO/IA B PEKUME PE3KOT0 TOPMOKEHHUs nHepHnoHHOU Harpy3ku? (ITK-
4)

a) BxonHol ceTeBoil Apoccelb.

6) TopmMO3HOI pe3uCTOp WM peKyIepaTop.

B) KonneHncatop 00bI110# €eMKOCTH Ha BBIXO/IE.

r) JlonoMHUTENHHBIN TETIOBOM PaCIIeTUTENb.

OCHOBHOE TPENMYIIECTBO CHHXPOHHBIX JIBUTATENICH C MOCTOSTHHBIMU MarHUTaMHU
(PMSM) niepen acuaxponHbiMu B pobotoTexHuke: ([TK-4)
a) Huzkas cTouMocTh Mpou3BOICTBA.

0) Bricokuil yaenbHbII MOMEHT i KOMITAKTHOCTb.
25



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

B) BO3MOKHOCTB IpsIMOTO TIycKa OT ceTu 0e3 mpeoOpa3oBaTers.
r) MeHbIIHii MyCKOBOW TOK.

MUKpOIpoIecCOpHbI KOHTPOJIEP B COCTaBE MEXaTPOHHON CHCTEMBI BBIOMPACTCS 1O
konudecTBy I/O (Bx0m0B/BbIX0A0B). Eciiit poOoT nMeeT 6 oceld, Ha KaKI0i U3 KOTOPBIX
10 2 TMMHUTHBIX JAaTUYUKA, CKOJIBKO JUCKPETHBIX BXOJA0B MHHUMYM MOTPEOYETCs TOIBKO
quist oTux paTaukoB? (ITK-4)

a) 6.

0) 12.

B) 18.

r) 24.

Oyukiusa STO (Safe Torque Off) B cepBoycunurene npeanasuadcna as: (I11K-4)

a) [InaBHOI OCTaHOBKM JBUraTelis [0 pamIle.

0) ['apaHTHUPOBAHHOTO CHATHUS YHEPTUHN C OOMOTOK JIBUTaTelNs O3 pa3pbiBa CHIIOBOM
[ETTH KOHTAKTOPaMH.

B) ABTOMAaTHYECKOT'O Iepe3arycKka CHCTEMBI TTOCIIe COOsl.

Kakoil Tun ucrosHUTEIBHOI O 3JEKTPONPUBO/A CIETYET BBIOPATh IS
BBICOKOJIMHAMHYHOTO TIEPEMEIIICHHS C TaPAaHTUPOBAHHBIM OTCYTCTBUEM IIPOITyCKa
maros? (I1K-4)

Kakoii MeToJ1 yripaBiieHUsl IpeoOpa3oBaTeIeM YacTOThl 00ECIeYnBaeT Hauboee TOUHOE
peryiupoBaHHe MOMEHTA Ha HU3KuX ckopocTsx? (ITK-4)

Kakoe ycTpolicTBO HE0OX0AMMO BBIOPATH JJIsi 00ECIICUCHUS TaTbBAHUYCCKON Pa3BsI3KU
riereil ynpasnenus u cunoBoit cetu? (ITK-4)

Kako#i Tun 0eCKOHTaKTHOTO JaT4hKa HEOOXOIUMO BBIOPATH JJI1 KOHTPOJIS YPOBHS
JKHMJIKOCTH B TNIACTUKOBOI eMKOCTH CKBO3b cTeHKY? (ITK-4)

Kak Ha3bpIBaeTCs 2J€KTPOMEXaHMYECKHM JaTYMK YIiia OBOPOTA, YCTOMUMBBIN K KECTKUM
ycnoBusim dkcrtyaranuu? (ITK-4)

Kakoe mporpaMMHOe 00OecIieueHHe Yariie BCEro UCIONb3YeTCs IS TIPOBEACHUS
BBIYHCITATEILHBIX SKCIIEPUMEHTOB U MOJICIIMPOBAHUS IIEPEXOIHBIX MIPOIIECCOB B
anekTpornpuBoe? (ITK-5)

a) AutoCAD.

06) MATLAB/Simulink.

B) Photoshop.

[Tpu mpoBeIeHNH YKCIIEPUMEHTA TI0 CHATHIO MEXaHWYSCKOW XapaKTePUCTUKH JBUTATEIIS,
KaKo# MprOOp UCIOJIb3YeTCs ISl H3MEpeHHsI KpyTsiiero MomenTa Ha Bany? (I1K-5)

a) TaxomeTp.

0) TopcuoHHBIN TUHAMOMETP (TOPCUOMETD).

B) MynbTumerp.

[Tepen 3ammycKOM MPOTpaMMBI YITPABJICHHUS HA PeaTbHOM POOOTE MTPOBOAMTCS «CYXOU
nporon». Yto 3To o3Hauaet B koHTeKcTe skcriepumenTa? (I1K-5)

a) Pabota 6e3 cma3ku y3710B.

0) BeimonHenue anroputMa 0e3 olauu Harpy3KH WU B BUPTYaJIbHOU cpejie.

B) cnpITaHNe cUCTEMBI B BAKyyMeE.

Kak Ha3bpIBaeTcs npoleaypa aBTOMaTHUECKOr0 ONPEIEICHUs TapaMeTPOB JIBUTaTeNs
cepBoycuiuteneM nepen Hadanom padorer? (ITK-5)
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25.

26.

217.

28.

29.

30.

31.

32.

a) ®opmaTupoBaHme.

0) ABrottonuHr (Auto-tuning).

B) Mogeparusi.

[Tpu uccnenoBaHUM KauecTBa CUTHAJIA pe30JbBepa Ha ocuusuiorpade, uto sBiIseTcs
npu3HaKoM 3jekTpomarautHoi nomexu? (I1K-5)

a) AMILUTUTY/HAsT MOJYJISIIUSI.

0) «HanoxeHHbII» BBICOKOYACTOTHBIN IIIYM Ha CHHYCOHJIE.

B) MI3MeHeHue 4acToThl CUTHANA.

B xone skcnepumenta no Hactpoiike [ ]I-perymnstopa, 3a 4To OTBEYaET MHTETpabHAs
cocraisttomias? (ITK-5)

a) 3a CKOpOCTh peaKiuu.

0) 3a ycTpaHeHHe CTaTUYECKOW OMMOKH (HEI0X0/a 10 1EH).

B) 3a gemMrdupoBaHUe KOJICOAHHIA.

Jnst u3MepeHust MyCKOBBIX TOKOB B JICHCTBYIOLIEH MEXaTPOHHOM cucTemMe 0e3 pa3pbiBa
IeNU 3KCIICPUMEHTATOP JOJDKeH uctolib3oBath: (ITK-5)

a) ToxoBbIe KiIeUIH.

0) BonbT™meTp.

B) MoCT NOCTOSIHHOTO TOKa.

KakuM MeT0/10M B BEIYMCIUTEIIEHOM SKCIIEPUMEHTE OLIEHUBAETCS] YCTOHYUBOCTD
cuctemsl yrpasienus? (ITK-5)

a) MeTo/10M 3KCHEPTHBIX OLIEHOK.

0) Kpurtepuem ['ypBuna unu Jlsamnynosa.

B) [IyTreM Bu3yanbHOTO OCMOTpa KOAa.

[Tpu 06paboTKe pe3yNbTaTOB IKCIIEPUMEHTA, 3HAYUTEIHHOE OTKIOHEHNUE OJTHOTO
U3MEPEHHUs OT cpeHero 3HaueHus HaspiBaetes: (ITK-5)

a) [lorpemHnocTeo.

0) [Ipomaxom (BBIOpOCOM).

B) JlucKpeTHOCThIO.

Urto nipoBepsieTcs B X0/1€ IKCIEPUMEHTATHHOTO TECTHPOBAHUS pesie 0€30IacCHOCTH
(Safety Relay)? (ITK-5)

a) MakcumanbHasi CKOPOCTh Iepe/Iauul TaHHBIX.

0) CpabarbiBanue py 0OpBIBE OJTHOTO M3 KaHAJIOB €U OCTAHOBA.

B) LIBeT MHIMKAIIMY B IITATHOM PEXKHIME.

[Tpu cHATHY XapaKTEPUCTUK OECKOHTAKTHOTO JaTYUKA, PACCTOSTHUE MEXKTY TOUKON
BKJTIOUYCHHUS ¥ TOUKOM BBIKITFOUeHUs HaszbiBaercs: (ITK-5)

a) [Toporom.

0) ['ucrepesncom.

B) JlropTOM.

Kakas BennumHa KOHTPOJIUPYETCSI MPU MPOBEACHUH IKCIIEPUMEHTA 0 OIIEHKE TIeperpeBa
nsurarens B pexkume S1? (TTK-5)

a) Braxxnocts Bo3ayxa.

0) YcranoBuBIIasics Temneparypa o0OMOTOK.

B) YpOBEHB IlIyMa B Jieruoenax.
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33.

34.

35.

36.

37.

38.

39.

40.

B nmporpaMMHBIX makeTax i MoAenupoBanus (Hampumep, Simulink) 6ok «Inverter»
UCTIONB3yeTCs it umuTaiuu padotsr: (ITK-5)

a) Tpanchopmaropa.

0) [IpeoOpaszoBarenst 4acTOTEHI.

B) Peneitnoil noruxu.

Jns peructpanuu GbICTPONPOTEKAIONINX MIPOLIECCOB B LETISIX yIPaBiIeHUs (MC)
IKCIIEPUMEHTATOP JOJDKEH Hcroib30BaTh: (I1K-5)

a) AHaAJIOTOBBIN BOJBTMETP.

0) Ludposoii 3amomuHaromwii ocriorpad.

B) CBETOBOM MHAUKATOP.

[Tpu npoBeieHNH SKCIIEPUMEHTA C LIArOBBIM JIBUraTEJIEM, SIBJICHUE «IIPOITYCKa I1aroB»
Jierue Bcero oOHapykuth ¢ nmomouisio: (ITK-5)

a) CpaBHEHHUs 3aJJaHHBIX UMITYJIbCOB U TIOKA3aHUH 3HKOEpa.

0) U3mepenus temnepaTypsl Kopiryca.

B) [IpoBepku conpoTuBiIeHUs] OOMOTOK.

Kak Ha3zpiBaeTcs BU3yanbHOE MPEICTABICHUE N3MEHEHHUS BETMYUHBI CUTHAJIA BO
BpEMeHH, rmojiydaemoe B xoje skcrnepumenta? (ITK-5)

Kakoii mporecc B cUMyIISITOpax Mmo3BOJIE€T IPOBEPUTH JIOTUKY pabOThl KOHTpoOJIepa 0e3
HOKJIIOYEHUS peabHoro obopymoanus? (ITK-5)

Ha3zoBuTte THI MOTrpenIHOCTH, KOTOPasi OCTACTCs HEM3MEHHOM TP TOBTOPHBIX
U3MEPCHUSX B OJJHUX U TeX ke ycnoBusx. (ITK-5)

Kak Ha3piBaeTcs MaTeMaTHueCKas MOJIEeJb dJIEKTPOABUTATENS, PEACTABICHHAS B BUE
nepenaTouHbIX QYHKIUI WK ypaBHeHUH B cpeze mozaeaupoBanus? (ITK-5)

Kakoii mapameTp gat4yrka npoBepsieTcsi Mpu ONpeeIeHIH MUHIMAIbHOTO H3MEHEHUS
bu3nveckoit BeauunHbl, Ha KoTopoe oH pearupyet? (ITK-5)

Kpurepuu oueHku:

- «OTJIMYHOY» BBICTABJISETCS 00yYaroneMycsi, €CIIM OH BBITTOJHWI TIpaBuiibHO 80%
3aJlaHul,

- OLICHKA «XOPOIIIOY, €CIU 00YJaIOIMMICS BBITIOJHIII MpaBuiIbHO 70% 3amaHuii;;

- OIIEHKA «YIOBJICTBOPUTEIBHO», €CIIM 00YUYAOIINICS BBITTOJHIII ITpaBHiIbHO 60%
3aJaHUN;

- OIIEHKA «HEYJIOBJIECTBOPUTEIHLHO», €CIU OOYYAIOIIMICS BBIMOTHUI MPABUIBHO
Menble 60% 3agaHui.
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5. METOAUYECKHUE MATEPHUAJIBI, OIPEJAEJIAIOLINE
HNPOLHEAYPbI OUEHUBAHUA KOMIIETEHIIUHN

Ne OneHouHoe [Ipouenypa oneHuBanus (METOAMUECKUE PEKOMEHIAIUN )
ILI1. CPEJICTBO
1. | Tectn SBIIAIOTCS. TpocTeimieil ¢opMa KOHTpOJIA, HampaBieHHas Ha

IIPOBEPKY BJIQ/ICHUS TEPMHHOJIOTMYECKUM anmnapaToM,
COBPEMEHHBIMHU UH(POPMALMOHHBIMU TEXHOJIOTUSIMU u
KOHKPETHBIMU 3HAHUSAMH B 00nactu (yHIaMEHTAJIbHBIX H
OPUKIAAHBIX JUCHMILIMH. TecT cocTOMT U3 HEOOJbIIOro
KOJMYECTBA D3JEMEHTAPHBIX 3a/]ay; MOXKET IPEJOCTaBIATh
BO3MOKHOCTh BbIOOpa W3 IEpeYHs OTBETOB; 3aHUMAET YacTb
yuebnoro 3austus (10-30 MHHYT); mNOpaBUIbHBIE pPELICHUS
pa3buparoTcs Ha TOM >K€ MM CJIEIyIOIEM 3aHATHUH; 4acToTa
TECTUPOBAHUS ONPEACIACTCS NIPEenojaBaTeaeM

2. | 3auer CIy’)KUT (OPMOI1 NMPOBEPKU KauecTBa YCBOEHHUS O0YYaroLIMMMCS
y4eOHOro MaTepuaia

Jlarable  GOPMBI  KOHTPOJISI OCYHISCTBIISIFOTCS C TPHBJICYCHHEM Pa3HOOOPa3HBIX
TEXHUYECKUX CpencTB. TeXHMUYecKHe CpeIcTBa KOHTPOJII MOTYT COJEpXkaTb: MPOrpamMMbl
KOMITHIOTEPHOT'O TECTUPOBAHUS, YICOHBIE 3a/1a4H, KOMIUIEKCHBIC CHTYallHOHHBIC 3aJaHHs.

B nmnonsATHE TEXHHWYECKHX CpPEACTB KOHTPOJS MOXET BXOAUTh 0OOpYJOBaHUE,
UCIIOJIb3yeMOE 00yUarolUMCs MPU MPAaKTUYECKUX padoTax M MHBIX BUAAX padoT, TpeOyOUIMX
IPAaKTUYECKOI0 MPUMEHEHMs 3HaHMW M HABBIKOB B Y4e€OHO-IPOM3BOJCTBEHHOM CHUTyalluH,
OBJIA/ICHUS] TEXHUKON SKCIIEPHMEHTA.

OnHaKoO KOHTPOJb C IPUMEHEHUEM TEXHUYECKUX CPEACTB UMEET PsAJ HEJAOCTATKOB, T.K.
HE TI03BOJIIET OTCIICAUTh HMHIUBUAYaJIbHBIE CIIOCOOHOCTH W KPEAaTUBHBIA IMOTCHIHA
oOyuaroiierocsi. B 3Tom OH ycTymaer MUCbMEHHOMY M YCTHOMY KOHTpomo. Kak moka3eiBaer
OTIBIT HEKOTOPBIX BY30B - TEXHUYECKHUE CPEJICTBA KOHTPOJIS JOJDKHBI COIIPOBOXKAATHCS YCTHOM
Oeceiol ¢ Iperno/1aBaTeeM.

WNudopmannonnsie cucreMbl U TexHonoruun (MC) ouneHuBaHus KadyecTBa Y4eOHBIX
JNOCTIDKEHUH ~ OOyYaromuxcsi — SIBISIOTCS  B&XXHBIM ~ CETMEHTOM  MH(OPMAIMOHHBIX
00pa30BaTEeNbHBIX CUCTEM, KOTOPBIE MOJY4aroT BCe OOJblee pacHpoCTpaHEHHE B By3ax IpH
COBEpUICHCTBOBAHUU (MH(pOpMaTH3alMU) 00pa30BaTEeNIbHbIX TeXHONOrui. IIporpammHbIii
UHCTpYMEHTapHil (000JI0UKa) TaKMX CUCTEM B PEXHMME OLIEHUBAHUS M KOHTPOJS OOBIYHO
BKITIOYAET: DJIEKTPOHHBIE OOyYaromue TECThl, JJIEKTPOHHBIE ATTECTYIOUIHE TECTHI,
3JIEKTPOHHBIN MPAKTHUKYM H JIp.

DNeKTpOHHBIE 00yUaroIIKe U aTTECTYIOMINE TECTHI SIBISTIOTCS YPPEKTHBHBIM CPEICTBOM
KOHTPOJIS pe3yJabTaToOB 00pa30BaHMs HA YpOBHE 3HAHUHN M MOHUMaHMS.

Pexxum oOyuaromiero, Tak Ha3bIBAEMOTO PETMETUIMOHHOTO, TECTHPOBAHUS CITYKUT,
OpeXx/e BCEro, A H3y4yeHHs MaTepuajoB TUCHMIUIMHBI M TOATOTOBKE OOyyaromerocs K
aTTECTYIONIEMY TECTUPOBAHHIO, OH ITO3BOJISIET O0YJAIOMIEMYCs JIyUIlle OIICHUTh YPOBEHb CBOUX
3HaHUH M ONpEAENUTb, KaKHe BOMPOCHI HYXIAIOTCS B JIOMOJHUTENbHOW mpopaboTke. B
oOydaroleM pexkruMe oco0oe BHUMaHHE JOJDKHO ObITh yNelneHO (OpMHPOBAHHUIO HAlIOTa
MOJIb30BATENsl C CHUCTEMOM, IyTeM 3a/JaHusi BAPHMAHTOB PEAKLMU CUCTEMbl Ha pPa3JIMYHbIC
NeMCTBUSL 00ydJalonIerocs MpHU MPOXOXKISHHH TecTa. B pe3ynbrare oOecrieunBaeTcs BHICOKAS
CTETEHb HMHTEPAKTUBHOCTH OHJIEKTPOHHBIX YUEOHBIX MaTepHalioB, MpHU KOTOPOH cHcTeMa
NPEJOCTaBIsIET O0ydJaromeMycss BO3MOXXHOCTH aKTHBHOTO B3aMMOJACHCTBHS C MOJIYJIEM,
peanu3ys o0yJaromuil JUaor ¢ 1eJbl0 BBIPA0OTKU Y HEero Haubosee MoJIHOTO U aJeKBaTHOTO
3HaHUS CYITHOCTH M3y4aeMOro MaTeprasa

ATTecTyrolee TECTUPOBaHME 3HAHUN OO0yYaromuXxcs MpeJHa3sHaueHO I KOHTPOJIS
YPOBHSI 3HaHUH W TIO3BOJIIET aBTOMATU3UPOBATh MPOIECC TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
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a TaK)Ke MPOMEXYTOYHOH aTTeCTaluy.
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Ipuiio:xkenne 2.

AHHOTALUS JUCIUTUINHEI

Jucuunnmza
(Momyp)

DIeKTPOoOOOPYIOBAHHE U SICKTPOTIPUBOT

Peanuzyembie
KOMIIETEHIINH

IIK-4 CriocobeH npou3BOAUTH PACYETHI U BBIOOP UCIIOIHUTEIBHBIX
MIPUBOJIOB, OTAEIBHBIX 3JIEKTPOHHBIX U MUKPOIPOLECCOPHBIX YCTPOMICTB,
U(PPOBBIX YCTPOUCTB YIPABICHUS MEXATPOHHBIX CHCTEM

IIK 5 Cnoco0GeH MpoBOAUTH SKCTIEPUMEHTHI Ha JEHCTBYIONMINX MaKeTax,
oOpa3iiax MeXaTpOHHBIX U POOOTOTEXHUYECKUX CUCTEM I10 3aJaHHBIM
METOJIMKAM, a TAK)KE BHIYMCIUTENIbHbIE SKCIIEPUMEHTBI C UCIIOIb30BAHHEM
CTaHJAPTHBIX MPOrPAMMHBIX ITAKETOB, 00pabaThIBaTh Pe3yJIbTaTHI C
MIPUMEHEHHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHI U TEXHUUECKUX
CPEJCTB

Pe3ynbTaThl
OCBOEHUS
JUCITUTLIAHBI
(Momyst)

K 4.1.

Onpenensier TpeOyeMble XapaKTEPUCTHKH UCTIOIHUTEIBHBIX PHBOJIOB,
IEKTPOHHBIX U MUKPOIPOLIECCOPHBIX YCTPONCTB

IIK 4.2.

[Tpon3BOAKT BEIOOP U pacyueThl OTACIBHBIX AMEKTPOHHBIX M MUKPOIPOIIECCOPHBIX
YCTPOMCTB MEXATPOHHBIX CHCTEM

I1IK 4.3.
[Tpou3BOAMT pacdeT U MOJAECTHPOBAHUE HUPPOBBIX YCTPOMCTB YIPABICHUS U
WHTEIIEKTYaIbHBIX MOIYJIEH MEXATPOHHBIX CHCTEM

IIK 4.4.

BremonHseT mpoBepKy BEIOpaHHBIX IIPUBOJIOB U IIEKTPOHHBIX YCTPOICTB Ha
COOTBETCTBHE TPeOOBaHUSM CUCTEMBI, OIeHHBAE€T COBMECTUMOCTH BHIOPAHHBIX
KOMITOHEHTOB MEX 1y COOOH U ¢ YIPaBJISIOIIUMU CUCTEMaMHU

IIK 5.1.

[IpoBoaHT IKCTIEpUMEHTHI HA JEHCTBYIOIINX MaKeTax, 00pa3lax MEXaTpOHHBIX U
POOOTOTEXHUYECKMX CHCTEM I10 3aJaHHBIM METOIMKaM C JlalbHEUIIeH 00padoTKoM
Y MHTEpIpeTarueil MoTyYeHHbBIX JaHHBIX

IIK 5.2.

[TpoBOIUT BEIYUCTUTENHHBIC YKCIIEPUMEHTHI JISI KICCIISAOBAHUS MaTeMaTHIECKUX
MOJIEJICH 3IEMEHTOB MEXaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM C
WCTIOJIb30BaHUEM CIEIIHAIFHBIX MPOTPAMMHBIX CPECTB

IIK 5.3.

CocraBmnsieT 0T4eTHI (pa3esibl OTYETOB), JIEMEHTHI KOHCTPYKTOPCKOM
JTOKYMEHTAII|H 10 TeME U 110 Pe3yJIbTaTaM MPOBEIEHHBIX YKCIIEPUMEHTOB,
HaOIIOICHUH, N3MEPEHUN

TpynoeMKocCTb,
3. e./4ac

2[72

Dopmsbl
OTYETHOCTH (B
T.4. 110
cemMecTpam)

3ayer (4-i1 cemectp)
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