OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MIPUKA30M peKTOpa
or «31» mag 2024 r. Ne 425-1

b1.0.41 IIpoekTUpoOBaHUE MEXATPOHHBIX U POOOTOTEXHUYECKUX
CHCTEM

paboyas mporpamma JUCIHUIIINHBI
CrienmansHOCTh/HanpasieHue moarotoBku — 15.03.06 MexarpoHuka u poOOTOTEXHUKA
Crenmanu3zanust/npoguisb — MexaTpoHHbIE CHCTEMbl Ha TPAHCHIOPTE
KBanmudukanms BelTycKHIKA — bakanaBp
®dopma u cpok 00yueHus — ounas popma 4 rosaa
Kadenpa-pa3zpaborunk nporpamMmmbl — ABTOMATH3AIMS POU3BOACTBEHHBIX MTPOIIECCOB

OO611ast TpyAOEMKOCTS B 3.€. — 7 DopMBI IPOMEKYTOUHOM aTTecTaluu
Yacos mo yueobnomy ruiany (YII) — 252 ouHast popma o0ydeHUs:
B Tom uncne B ¢popme npakruueckoit moaroroku (I1I1) — 3ager 8§ cemectp, s5k3ameH 7 cemecTp, KypcoBas padora 8
18 CeMecTp
(ounas)
Ounas popma 00yueHust Pacnpenesienue 4acoB JUCUHMILVIMHBI 10 ceMecTpaM
Cemectp 7 8 Hroro
Bup 3ansTuit Yacos no YII Yacos o YII Yacos no YII
AyIuTOpHAasi KOHTAKTHAS
pa6ora no BuaaM yueOHbIX 70/18 36 106/18
3aHATHIH/
B T.4. B popme ITIT*
— JIEKIIANA 28 12 40
— MpaKTHYeCKUe (CEeMUHAPCKHE) 14/8 24 38/8
— nabopaTopHbIe 28/10 28/10
CamocTosiTe;1bHasi padoTa 38 72 110
IK3aMeH 36 36
Hroro 144/18 108 252/18

* B ¢opwme I1I1 — B popme mpakTHIECKON TOATOTOBKH.
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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICIIETO 00pa3oBaHUs — OakajaBpuaT IO
HarpasieHuto noarotoBku 15.03.06 Mexarponnka u poOOTOTEXHHKA, YTBEPKACHHBIM [Iprkazom
MunucTepcTBa HayKH 1 Bbiciiero oopasosanus Poccuiickoit @eneparuu ot 17.08.2020 Ne 1046.

[Iporpammy cocraBui(u):

PaGouas mporpamMmma paccMOTpeHa U 0100peHa JJis UCIIOJIb30BaHUs B y4eOHOM Ipolecce Ha

3acemannu Kadeapsl «ABTOMATHU3ALUS MPOU3BOJACTBEHHBIX IPOILIECCOBY», MPOTOKON OT «21» Mas
2024 1. Ne 12

3aB. kadeapoit, a. T. H., mpodeccop A.B. JluBmmuig



1 IIEJIb U 3AJAYM JUCHUTLINHBI

1.1 Heap (ucuUmIHHBI

(dhopMupoBaHre y 00Oy4arOIIMXCS OCHOBHBIX W BRKHCHWIIMX 3HAHUM W yYMEHHH IO MPOCKTHPOBAHHIO
MEXaTPOHHBIX U POOOTOTEXHHYECKUX CHUCTEM, BKIIFOYAsi COBOKYITHOCTH CPEJICTB, METOIOB U CIIOCOOOB
1 CO3[aHUs, BHEJpPEHUST U OOeCrmevYeHHs ONTUMAIbHOTO  (YHKIIMOHUPOBAHHUS MEXAaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM, aBTOMATU3UPOBAHHBIX M ABTOMATHYECKUX KOMILUIEKCOB MPOCKTHPOBAHUS,
pacueTa U M3rOTOBJICHUS M3IICITUN

1.2 3agaumn AMCHHIIIHHEI

MoJIydyeHue 3HAHUH 00 OCHOBHBIX OpuHOUNax MW HapaaurMax IMPOCKTUPOBAHUA MEXATPOHHBIX U

! poboToTexHuueckux cucrem (MPC)

2 MOy4CHHE METOJUUECKUX OCHOB CHCTEMHOTO IPOSKTHPOBAHNS MHOTOKOMIIOHEHTHBIX MHTETPUPOBAHHBIX
MEXaTPOHHBIX CUCTEM

3 MOTyYCHHE HABBIKOB IPOEKTHOTO pacdeTa M OOOCHOBAHHOTO BBHIOOpA COCTABIAIONIMX 3JIEMEHTOB
MEXaTPOHHBIX MOJYJIEH U CHCTEM

4 NPUBUTHE HABBIKOB MAaTeMaTHYECKOrO ONMCAaHMS MEXaTPOHHBIX CHCTEM, HX aHalu3a MeTOJaMHU

KOMIIBIOTEPHOI'O MOACIINPOBAHUS TSI ONEHKN Ka4€CTBA U 3C1)(‘1)6KTI/IBHOCTI/I MEXATPOHHBIX CUCTEM

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIHUTATEJIbHOM paﬁon B paMKax JUCHUIIIMHBI

[IpodeccrnonanbHO-TPYIOBOE BOCIHTAHNE 00yJaIOIINUXCs

Ienp nmpodeccrHoHaNIBEHO-TPYIOBOTO BOCHHUTAHMS — (JOPMHUPOBAHUE y 00YJAFOIIUXCSA OCO3HAHHOMN MPOeCCHOHATBHOMN
OpucHTAllUM, NOHUMAaHUA O6HleCTBeHHOFO CMbICJIa Tpyada M 3HAYUMOCTHU €Tro JJId Ce6$1 JIMYHO, OTBCTCTBCHHOIO,
CO3HATEJIBHOIO M TBOPYECKOrO OTHOLICHUS K OyIyIei AesTenbHOCTH, MPO(ECCHOHANBHON 3THKU, CIOCOOHOCTH
MPEABUACTh W3MEHEHHS, KOTOPbIE MOI'YT BO3HHUKHYTH B MPO(MECCHOHATIBHOU NESTENbHOCTH, U YMEHUIO paboTaTth B
HN3MEHEHHBIX, BHOBb CO3/IaHHBIX YCIOBUSIX TPY/A.

Lenpb qocTHraeTes MO MEpe PEIICHUs B €AMHCTBE CICAYIOIINX 3a/1a4:

— (popMuUpOBaHKE CO3HATEIHLHOTO OTHOIICHHS K BRIOpaHHOI podeccuu;

— BOCIIMTAHHE YECTH, TOPIOCTH, JIOOBU K MPO(eccHH, CO3HATEIHHOTO OTHOUICHHS K MPO(PECCHOHATEHOMY JOJTY,
NIOHUMACMOMY KaK JIMYHasd OTBETCTBEHHOCTDH U O6§I3aHHOCTI);

— (hopMHupOBaHKE TICHXOIOTHU MPOdeccHoHana;

— (opmupoBanue MpoGeCCHOHATIBHOMN KYIBTYPBI, 3TUKU MPOPECCHOHATLHOTO OOIICHUS;

— (opMHUpOBaHKE COLUATIBHON KOMIIETEHTHOCTH M JPYyrHe 337a4yM, CBsI3aHHbIE C UMHDKEM NPO(ECCU U aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

brox/gacte OIIOII ‘ brnok 1. luctuniunst / O0si3aTenbHast 4acTh

2.1 JIncuMnJMHbl ¥ IPAKTUKH, HA KOTOPbIX OCHOBBIBAETCSl H3yYeHHE JAHHOM 1M CUMIIIMHbI

b1.0.12 HaueprarenpHasi TeOMETPUS M KOMIIBIOTEpHAs Tpaduka

b51.0.27 OcHoBBI IU(POBBIX BBIYUCIUTEIBHBIX MAILIHH

b1.0.28 Teopust TUCKPETHBIX YCTPOICTB

b1.0.31 IlporpaMmupoBaHne MEXaTPOHHBIX MOIyJIEi

b51.0.33 MHdopManmoHHbIe YCTPOWCTBA B TPAHCIIOPTHON MEXaTPOHHKE

b51.0.34 Teopust aBTOMaTHUECKOI'O YIIPABICHUS

b1.0.35 DnekTpoHHbBIE YCTPOUCTBA MEXATPOHHBIX U POOOTOTEXHUYECKUX CHCTEM

b1.0.37 KoHCTpyHpoBaHHEe MEXaTPOHHBIX U pOOOTOTEXHHYCCKIX MOAYJICH

OO NO O WN -

b51.0.38 MUKpPOKOHTPOJUIEPHI U YIIPABIISIONINE MUKPO-BBIYHUCIHUTENIN

10 b51.0.39 IlpuBoasl MEXaTPOHHBIX U POOOTOTEXHHUECKUX CHCTEM

11 b1.B./IB.04.01 OcHOBBI aBTOMaTU3UPOBAHHOI'O NPOEKTUPOBAHUSI MEXATPOHHBIX CUCTEM

12 b1.B.ZIB.05.01 MoaenupoBaHue U UCCIeTOBaHNUE TPAHCIIOPTHBIX MEXATPOHHBIX CHCTEM

13 b1.B./IB.07.01 ITpoexkTupoBaHue yrpaBisiiOIIUX aBTOMAaTOB

2.2 JIucuMnJMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JAHHOM IMCUUIJIMHbI
He00X0IMMO KaK IpeAliecTBYIONIee

b51.0.40 Metos! yripaBieHHs ¥ aJITOPUTMHYIECKOE 0OecliedeHre TPAHCIOPTHRIX MEXaTPOHHBIX CHCTEM

b1.0.43 MHTennexTyanbHble CUCTEMBI YIIPABICHHSI

b1.B.JIB.03.01 ITporpaMmmMupoBaHHE aBTOMaTH3UPOBAHHBIX CUCTEM

B3.01(/1) BeimonHeHne, MoArOTOBKA K MPOIIEYPE 3aLTUThI BRITYCKHON KBaTH()UKAIIMOHHONW PaOOTHI

G wWN -

b3.02(/]) 3amuTa BBIMYCKHOH KBaIM(UKAINOHHON paboTHI

3 IINTAHUPYEMBIE PE3YJIbTATBIOBYYEHMUS 11O JUCIIUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSIMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOT' PAMMBI

Koa n Kon u HammeHoBaHue
HaNMMEHOBaHHe HHIMKATOPA JOCTUKEHHUS IInanupyemble pe3yJbTaTbl 00yUeHH s
KOMIIETEHIIMH KOMIIETEHIIHH

OIIK-5 Cnocoben OIIK-5.1 ITpumensier 3HAaTh: CHCTEMHBIH MOJIX0/1 IPH IPOESKTHPOBAHUH




paboTath ¢
HOPMATHBHO-
TEXHUYECKON
JIOKyYMEHTaluEe,
CBSI3aHHOM C
poeCCHOHATBHOM
JeSITeTbHOCTEIO, C
Y4eTOM CTaHIapTOB,
HOPM H TIPaBUI

OCHOBHYIO HOPMaTHBHO-
TEXHUYECKYIO JOKYMEHTALUIO
[IpU aHAJN3€ U MOATOTOBKE
MIPOEKTHOM TOKyMEHTALNU

MEXaTPOHHBIX CHCTEM; COCTaB MPOCKTHON TOKYMEHTALUH U
OCHOBHYIO HOPMaTHUBHYIO JOKYMEHTALIHIO,
pErIaMeHTHPYIOLIYIO NPOLECC MPOEKTUPOBAHUS MEXaTPOHHBIX
cHcTeM; 0COOCHHOCTH POEKTHPOBAHHUS TPAHCTIOPTHBIX
MEXaTPOHHBIX CUCTEM

YMeTs: pa3pabaTeIBaTh MPOCKTHYIO JOKYMEHTAIHIO TIPH
CO3JTaHUHM MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM, UX
MOJICHCTEM U OTJENbHBIX MOyJICIl B COOTBETCTBUH C
CYIIECTBYIOIIUMU IrOCYJapCTBEHHBIMH CTaHIapTaMH;
MPOU3BOJUTH PACUETHI U IPOSKTUPOBAHUE OTCIBHBIX
YCTPOMCTB U TIOICKCTEM MEXATPOHHBIX U POOOTOTEXHUYECKUX
CHCTEM

Bragetb: OCHOBHBIMU METOJaMU MPOESKTUPOBAHUS
MEXaTPOHHBIX H POOOTOTEXHUYECKUX CUCTEM; OITBITOM
pa3pabOTKU MPOCKTHOW JOKYMCHTAIIMH TIPU CO3J[aHUN
MEXaTPOHHBIX M POOOTOTEXHHUUCCKUX CHCTEM

OIIK-11 Criocoben
pa3pabaTbIBaTh U
MIPUMEHSATh
aJTOPUTMBI U
COBPEMEHHBIE
uudpossie
MPOrpaMMHBIE
METO/IbI PACYETOB U
MPOCKTUPOBAHHUSI
OTJETbHBIX
YCTPOMHCTB U
MOJICUCTEM
MEXaTpOHHBIX U
POOOTOTEXHUUIECKHUX
CHCTEM C
UCIIONIb30BaHHEM
CTaHJapTHBIX
HCTIOTHUTENBHBIX U
YIPaBISIFOIIHX
YCTPOMCTB, CPE/ICTB
ABTOMATHKH,
HU3MEPHUTENBHON U
BBIYHCITUTEIHHOM
TEXHUKHU B
COOTBETCTBUHU C
TEXHUYCCKUM
3aJlaHUeM,
paspabaTtbiBaTh
uudpossie
AITOPUTMBI U
[POTrPaMMBbl
yIpaBIeHUs
POOOTOTEXHUYECKHUX
cucTeM

OIIK-11.2 Pa3pabatsiBaeT u
MPUMCEHACT aJITOPUTMBI 1
COBpEMeHHbIE LIN(PPOBbIE
IIpOorpaMMHBIC METOBI ITPU
MIPOEKTUPOBAHUH
UCTIOJTHUTENILHOM 9acTH
MEXaTpPOHHBIX U
POOOTOTEXHUUECKHUX CHCTEM

3HaTh:

0COOCHHOCTH MPOCKTUPOBAHUS TPAHCIIOPTHBIX MEXaTPOHHBIX
cUCTEM

- COBPEMEHHBIC METOJIBI M CPEJCTBAa aBTOMATH3AIIUH TIpoIiecca
IMPOCKTUPOBAHUA HUCIIOJTHUTEILHON YacTu MEXAaTPOHHBIX 1
POOOTOTEXHUYECKUX CUCTEM

YMeTh: IpOU3BOIUTH PACUETHI U MPOESKTUPOBAHHUE OTICIBHBIX
YCTPONCTB M MOJCUCTEM MEXATPOHHBIX U pOOOTOTEXHUYECKHIX
CHCTEM C ITPUMEHEHHEM COBPEMEHHBIX LIU(PPOBBIX
MIPOTPaMMHBIX METOJI0B; pUMeH:Th cpeacTsa CAIIP npu
IIPOEKTUPOBAHUH TPAHCIOPTHBIX MEXATPOHHBIX CUCTEM

BrnaneTs: OCHOBHBIMU METOJaMH ITPOCKTHPOBAHUS C
ucnons3oBanueM coppeMeHHBIX CAIIP; HaBbIkaMu paboOTHI C
MaKeTaMH IPUKJIAHBIX TIPOTpaMM

TIK-1 Criocoben
HpOQKTHpOBaTB nu

[1K-1.2 Pa3pabaTsiBaet
MIPOEKTHO-KOHCTPYKTOPCKYIO U

3HaTh: CTaluMn U MpoueaAypbl HPOCKTUPOBAHNA MCXAaTPOHHBIX
CHUCTEM; COCTaB HpOCKTHOfI JAOKYMEHTAllM U OCHOBHYIO
HOPMATUBHYIO JOKYMCHTALIUIO, PETJIAMCHTUPYIOLIYIO IPOLICCC
MMPOCKTUPOBAHUA MEXATPOHHBIX CUCTEM; KPUTEPUU Ka4CCTBaA,

KOHCTPYUPOBAaTh 3KCIUTyaTalMOHHYIO HCIOJIb3YEMBIE IIPU IIPOCKTHUPOBAHUHU

OJICMCHTBI JAOKYMCEHTAIUIO B YMeTh: paSpaﬁaTLIBaTL MPOCKTHYIO JOKYMCHTAIUIO IIPpH

MEXaTpPpOHHBIX U COOTBETCTBUU C Tp€6OBaHI/IHMI/I CO3JaHNU MCXATPOHHBIX U p06OTOTeXHI/I‘{€CKI/IX CUCTEM, UX

pO6OTOT€XHH‘lCCKHX CTaHAapTOB U TEXHUYCCKUX MoACUCTEM U OTACIIBHBIX MOHyHCﬁ B COOTBETCTBHHU C

CUCTEM YCJ'IOBI/Iﬁ CYHIECTBYHOIIMMHU I'OCYAAPCTBEHHBIMU CTAHAAPTAMHU
Biiagets: onsITOM pa3paboTKH MPOEKTHOH TOKYMEHTAIIUH MTPH
CO3/IaHMH MEXaTPOHHBIX M POOOTOTEXHHMYECKUX CHCTEM

4 CTPYKTYPA U COAEPXAHUE JUCHHUIIJINHBI
Kon HaumeHoBaHue pa3/e/i0B, TeM M BH10B PadoT Ornas dopma *Kon
Cemectp [ Yacwl HMHAMKATOPa




Jew | Mp | Ja6 | CP | SO
1.0 | Pazgea 1. O0mue BONpPoOChl NPOEKTHPOBAHUSI KaK BHIA
HH’KeHEePHOIi JesiTeIbHOCTH.
11 | Tema 1. OcHOBHBIE TOHATHA MIPOEKTHUPOBAHUS
MEXaTPOHHBIX CHCTeM. JKW3HEHHBIH IIMKI  H3IENHs. 4 2 OIIK-5.1
Crannaptsl 1 ux npumenenue (JI)
1.2 (Tgl;[)a 2. IlpoekTHpOBaHHE HETHIIOBBIX KOMIUIEKTYIOIIMX 5 2 OTK-5.1
1.3 | Tema 3. IloaroroBka rpaq)nqecilcon JOKyMEHTAIlMl C 8 8 OIK-11.2
ucnons3oBanueM CAD-texnonoruii (JIP)
2.0 | Pazmen 2. [IlpeampoexkTHas cTagusi pa3padoTKu
MeXATPOHHO# CHCTEMBI.
2.1 | Tema 4. IIpenmpoexTHbIE PaOOTHI MPH CO3MAHUH W3S
Pa3paboTka  TEXHHKO-DKOHOMHYECKHX  MHPEIJIOKCHHMA. 2 4/2 2 [K-1.2
Brsnec-man. ®opmupoBanne kpurepue kagectsa (J1, I13)
2.2 | Tema 5. KoMIblOTepHBII aHATIM3 DJIEMEHTOB MEXaTPOHHBIX 10/4 4 OIIK-5.1
cuctem (JIP) OIIK-11.2
3.0 | Paspen 3. IIpoexTmpoBanue padounx OpraHoB
MeXaTPOHHBIX MAIHH.
3.1 | Tema 6. [TpoekTupoBaHUEe YCTPOHCTB 3aXBaTHBIX (JI) 2 3 [K-1.2
3.2 | Tema 7. IlpoektupoBaHHWe, pacdeT W MOICITUPOBAHUE 4 3 OIIK-5.1
pabouero oprana (JIP) IK-1.2
4.0 | Pa3nea 4. [IpoekTnpoBaHWe KHHEMATHYECKHX MOjeJIei
MeXaHH3MOB MeXaTPOHHBIX MAIIMH.
4.1 | Tema 8. Pa3paboTka U aHaNU3 KUHEMATHUYECKUNA MoOjemeit 6 5 6 OIK-5.1
Mexaau3mos (J1, I13)
5.0 | Paznen S. IIpoekTHpoBaHHEe MeXaHU4YECKOl Mogean
MEXaTPOHHOI0 YCTPOMCTBA.
5.1 | Tema 9. Bonpocsl IpOEKTHPOBAHUS MEXaHHICCKOH MOJICIH 4 2/2 6 MK-1.2
(JI, I13)
6.0 | Pazmenr 6. Pa3paGoTka anmmapaTHBIX CpeIcTB cGopa H
Tpe/ICTaBJIEHUsI TAHHBIX.
6.1 | Tema 10. TIlpoekTMpoBaHWE HATYUKOB  COCTOSHHMS
. 6 212 4 [K-1.2
MexatpoHHoro ycrpoiictea (JI, I13)
6.2 | Tema 11. Pa3paboTka HaTYNKOB, MPHOOPOB M  CHCTEMBI
VIpaBJICHUS TEXHOJOTHYSCKUM TMIPOIIECCOM B CHCTEME 6/6 6 OIIK-11.2
MasterSCADA (JIP)
7.0 | Pa3men 7. [IpoekTupoBaHHEe YNPABJIsIEMBbIX HCTOYHHKOB
MHUTAHHUS.
7.1 | Tema 12. VupasnsgeMble HCTOYHUKH nuTanus (JI) 4 3 IK-1.2
7.2 | Tema 13. Bwibop mnpeoOpazoBareneii st IHTaHUS
JNEKTPOTUIPABINIECKUX M DIEKTPOITHEBMATUYECKUX 4/2 3 IK-1.2
neuratenedt (I13)
OIIK-5.1
dopMa IpoOMEKYTOUYHOM aTTeCTAllNU — dK3aMeH 36 OIIK-11.2
I1K-1.2
8.0 | Pazmen 8. IIpoekTHMpoBaHHWe YCTPOHCTB KOHTPOJSI M
ynpaBJeHusl.
8.1 | Tema 14. BHempoueccopHble yCTpoiicTBa KOHTPOJIS H
ynpasnenust  (uHTepdeiicel  anmapartHeie).  [lpaiiBepsl 6 6 OIlK-11.2
anmnapatasle. MaTepdeiicer (JI)
9.0 | Pazpen 9. IIpoekTHpoBaHMe POOOTH3MPOBAHHBIX
TexHoJsiornyeckux komiuiekcos (PTK).
9.1 | Tema 15. IIpoextuposanus PTK no ncxoausm ganabM (J1) 6 4 OIIK-11.2
9.2 | Tema 16. Drans! npoextuposanus PTK (I13) 14 4 OIlK-11.2
9.3 | Tema 17. Pa3paboTka aBTOMATH3MPOBAaHHOW CHCTEMBI
ynpasinenus PTK (I13) 8 8 OMK-112
9.4 OIIK-5.1
BrimonHenue KypcoBoit paboTsI 36 | OIIK-11.2
I1K-1.2
OIIK-5.1
®dopma IPOMEKYTOUHON aTTECTalluH — 3a4€T OIlK-11.2

I1K-1.2




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas ¢opma *Kon
Yacsl MHIMKATOpa
Kon HaunmeHoBaHue pa3jesioB, TeM U BHI0B padoT Cemect OCTHIKEHMUS
Pl dex | ip | a6 | cp |
KOMIEeTeHIIHH
Htoro wacos (6e3 yuéra 4acoB Ha MPOMEKYTOUHYIO 20 | 38/8 | 28/10 | 110
aTTECTAIUIO)

S ®OHJ OHEHOYHbIX CPEACTB JJIA ITPOBEIEHUWSA .
TEKYIEI'O KOHTPOJISA YCIIEBAEMOCTHU U ITPOMEXYTOYHOU
ATTECTAIMU OBYYAIOIIIUXCA ITO JUCIUITJIMHE

@DoH/T OLEHOYHBIX CPEACTB Ui MPOBEJCHUS TEKYIIETO KOHTPOJS YCIEBACMOCTH W IMPOMEKYTOUHOM
aTTECTAIMU O AUCHUILTHHE 0(OopMIIeH B BHJE mpuiaoxenus Ne 1 k paboueil mporpaMMe MUCHUIUIMHBI U Pa3MEIICH B
JJIEKTPOHHON HH(GOPMAIIMOHHO-00pa30BaTENBHON Cpefic YHHBEpPCHTETa, JOCTYIHOH o0OydaronmeMycs dYepe3 ero
JINYHBIA KaOUHET

6 YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEUEHUE
JUCUMUIIINHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas IUTEpaTypa

Komn-Bo 7Kk3.
Bubmmorpadudeckoe onrcaHue B Onbnmoteke/
OHJIAMH
Jlykunos, A. I1. [IpoekTupoBaHre MEXaTPOHHBIX H POOOTOTEXHUUECKUX YCTPOHCTB 10

6111 + CD : yue6. mocobue / A. I1. Jlykunos. CII6. : Jlans, 2012. - 605c.

Kynpusiros, M. C. [ludposas 06paboTka curaanos. [Iporeccopsl, aropuTMei,
6.1.1.2 CpEeICTBa MPOCKTUPOBAHUS : yueh. mocobue - 2-¢ u3f., nepepad. u gom. / M. C. 68
Kynpusuaos, b. JI. Matromkus. CII6. : [Tomurexanka, 2000. - 592c.

Tapacsn, B.C. MoaenupoBaHie KHHEMATUKH TNIOCKUX MHOTO3BEHHBIX MEXaHU3MOB
B cpeae MatLab : yueOHoe mocobue / pemr.: b. M. I'omu6, 0. @. Jonruii. —

6.1.1.3 Exatepunobypr : YpI'VIIC, 2018. — 94 ¢. — URL: Ownnaitn
https://umczdt.ru/books/1306/263295/ (nata obpamenus: 26.04.2024). — TekcT :
3JIEKTPOHHBIN.
6.1.2 JlonoJiHNTEJIbHAS JIUTEpPATYypa
Kon-Bo 3x3.
Bubmmorpadudeckoe onrcaHue B Oubnmoteke/
OHJIAHH
Moaypaes, F0. B. MexaTpoHHKa: OCHOBbI, METO/IbI, IPUMEHEHHE : yuebd. mocodue - 18

6121 2-e m3n., crep. / 1O. B. Ilogypaes. M. : MammHocTpoerue, 2007. - 255c¢.

XaiimanH, b. Mexarponuka: KomrnoHneHTsl, MeTOAbI, ipuMepsl :/ b. XaiimanH [1
6.1.2.2 np.] ; pen.: O. B. Penenkutii ; nep. ¢ aem.: . B. baem [u ap.]. HoBocubupck : CO 5
PAH, 2010. - 601c.

Enogenko, JI. A. Co3aaHue CETOK KOHEYHO3JIeMEeHTHBIX Mojelieli B PATRAN :
yueb. mocobue o aucnuiuinHe "OCHOBBI aBTOMaTH3UPOBAHHOTO MPOESKTUPOBAHUS 11
MmexaTpoHHbIX cucteM" / [I. A. Enosenko, C. B. KoBeipmun. Upxkyrck : UpI'VIIC,

2015. - 107c.
6.1.3 YueOHO-MeTOAUYECKHE PA3PA0OTKHU (B T. Y. 1JI5l CAMOCTOSITEIbHOI PadoThl 00y4aIOLIUXCS)
Kon-Bo 3x3.

Bubnuorpapuueckoe onncanue B OubnmoTeke/
OHJIAMH

6.1.2.3

Korepmus, C.B. Metonudeckne ykazanus mo u3ydeHnuto auciuminasl 51.0.41
[IpoexTupoBaHre MEXaTPOHHBIX U poboToTexHMYEeCKHX cucteM 15.03.06
MexarpoHHKa 1 poOOTOTEXHHKA, MPOGHIb MexaTpoHHKa 1 pOOOTOTEXHUKA Ha
tpancnopte / C.B. Kobipmmn; UpI'YIIC. — Upkyrek: UpI'YIIC, 2023. - 19 ¢ -
Texcr: anexrponnsrit. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_49426_1484 2024 1 signed.pdf

6.2 Pecypcbl HH(pOpMaMOHHO-TEJIeKOMMYHUKAINOHHO# ceTn «UHTEpHET»
6.2.1 Hayunas snextponnas oubnnoreka «KubdepJlenunka» — https://cyberleninka.ru/
6.2.2 OnektpoHHO-O0nbanorednas cucrema «BOOK.ruy, https://www.book.ru/

6.2.3 OnexTpoHHO-OnONMMoTeyHas cucrema «M3mgarensctBo Jlaney, https://e.lanbook.com/
6.2.4 OnektpoHHast 6ubnmoTeka Y4eOHO-METOIMYECKOT0 LEHTpa MO 00pa30BaHHMIO Ha JKEJIE3HOAOPOKHOM
- tpancrnopte «3b YMII XXJ[T» — https://umczdt.ru/books/
6.3 IIporpammMHoe obecnieuenre 1 HHPOPMALUOHHbIE CIIPABOYHbIE CHCTEMBbI
6.3.1 bazoBoe nmporpaMMHoe o0ecrieyeHue

6.1.3.1 Omnmaitn




6311 Microsoft Windows Professional 10, rocymapctBeHHbI KoHTpakT oT 20.07.2021  Ne
T 0334100010021000013-01
6.3.1.2 la/iicrosoft Office Russian 2010, rocymapctBeHHbIH KOHTPAKT oT 20.07.2021 Ne 0334100010021000013 -
6.3.13 FoxitReader, 03069}11{0 pacrpocTpansiemMoe POrpaMMHOE obecrieueHne http:/free-
T software.com.ua/pdf-viewer/foxit-reader/

Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHsieMOoe HporpaMMHOE — oOecnedeHue
6.3.14 . ;

https://get.adobe.com/ru/reader/enterprise/

SAnnexc. bpaysep. [puxmagaoe mnporpamMMHOoe obecnedeHne obmero HasHadeHus, OQUCHbBIC
6.3.1.5 TIPHIOKEHNUS, TUIEH3H — CBOOOIHO PacIpoCTpaHIeMoe IporpaMMHOe obecniedeHne 1o JuieH3nn BSD

License

6.3.2 Cnentuaan3upoBaHHOE MPOrPaMMHOe o0ecrnedeHne

NASTRAN (Patran CAE Solid Modeling Class pack, MD Nastran Exterior Acoustics Team pack,
6.3.2.1 Fatigue Complete Package Team pack, MD Adams, Easy5) cereBas Bepcus, cepTu(dUKar

RE008453ISR, xoHTpakT oT 25.10.2016 Ne 0334100010016000106-0000756-01

[Tnatpopma nanoCAD 22.0 (cereBas). Monymu: 3D, Mexanuka, Pactp, CIIJIC, Tomnomian.
6.3.2.2 O6pazoBarensHas smnensust ot 01.10.2022 Ne NC220P-54597, cormamenne OOO «Hanocodr

pa3paboTKay
6.3.2.3 Y4eOHbIit KoMIuteKT nporpamMmmHoro obecriedennss KOMITAC-3D v11, oOpa3zoBaTenbHas JATICH3USL
6.3.2.4 g/iicrosoft Visio Russian 2010, rocynapctBeHsbIii koHTpakT oT 20.07.2021 Ne 0334100010021000013 -

6.3.3 UHndopmanuoHHbie CIPABOYHbIE CHCTEMbI

6.3.3.1 ‘ He npexycmoTpenst

6.4 IIpaBoBbIe 1 HOPMATHBHBIE JTOKYMEHThI

‘ He npenycMoTpeHbl

7 OIUCAHUE MATEPUAJIBHO-TEXHUYECKOIA BA3BI,
HEOBXOJIUMOIi JJ151 OCYIECTBJIEHHUSI YYEBHOI'O IPOLIECCA
MO JUCHUILIMHE

Kopnyca A, b, B, I', /I, E UpI'YIIC naxonstcs no aapecy r. Upkyrck, yia. UepHbleBckoro, a. 15;
kopnyc JI UpI'VIIC naxoautcs — no aapecy r. Upkytck, yia. JlepmonToBa, 1.80

VYuebnas aynuropus J[-408*(408-1) KommbrotepHsblii ki1acc — «MOIETUPOBAHIE TEXHUUECKIX CUCTEM
YIpaBICHUS» I NPOBEACHUS MPAKTHUECKUX 3aHATHH, JaOOpaTOpHBIX paboT, TPYNIOBIX U
WHJIUBHUyaJIbHBIX KOHCYJIBTallli, KypcOBOTO IIPOSKTUPOBAHUS (BBIIOIHEHNS KYPCOBBIX PabOT), TEKYIIETo
KOHTPOJISI U IPOMEKYTOUHOM arrectanu. OcHOBHOE 00opynoBanue: Crenuani3upoBaHHas MeOens,
KOMITBIOTEPHI C TIOAKIIOUCHNEM K ceTH VIHTepHeT, o0ecneunBaromue JOCTYI B 3JEKTPOHHYTO
uHpOopMannoHHO-00pa3oBatTesbHyto cpeay Upl YIIC. MynbTHMEIHAIPOEKTOP, SKpaH, HOYTOYK
MepeHOCHOH. [[11st mpoBeieHUs 3aHATUH UMEIOTCS yueOHO-HarIAJHbIe TocoOus (Ipe3eHTaliH, TUIAKaThI).

VYuebnas ayauropus J-410 ams nmpoBeneHNs JIEKINOHHBIX U MPAKTUIECKUAX 3aHATHH, TaOOpaTopHBIX padoT,
TPYIIOBBIX U HHINBUIYAIBHBIX KOHCYJIbTAlNH, KypCOBOTO NPOSKTUPOBAHUS (BBITIOIIHEHUS KYPCOBBIX
paboT), TeKyIIero KOHTPOJIS ¥ MPOMEXYTOUHOH arrectanun. OCHOBHOE 000pyI0BaHuE:
Crnenmanu3upoBaHHasi MeOeIb, IePCOHABHBIE KOMITBIOTEPHbl. MyJIbTHMEINAIIpOEKTOp MIEPEHOCHOMH, 3KpaH,
HOYTOYK MepeHOCHOM. IJis poBeieHus 3aHATHH UMEIOTCs yueOHO-HarsIHbIe TocoOus (Tpe3eHTaIunmy,
TJTaKaThl).

VYuebnHas aymuropus J1-411 s nmpoBeneHNs JIEKINOHHBIX U MPAKTHIECKHUX 3aHIATUH, 1a00paTOPHEIX padoT,
TPYIIIIOBBIX U HHIUBHUIYaTbHBIX KOHCYIBTAIHNA, KYPCOBOTO MPOSKTHPOBAHUS (BBITIOHEHHS KYPCOBBIX
paboT), TeKyIero KOHTPOIIS U MPOMEKYTOUHOH aTTecTannid. OCHOBHOE 000pyIOBaHHE:
Cneuunanu3upoBaHHasi MeOeIb, KOMIIBIOTEPHI C MOAKIIIOUYEHHEM K ceTH MHTepHeT, oOecrieurnBarone J0CTyI
B DJICKTPOHHYIO0 HH(OpMAIIMOHHO-00pa3zoBaTenbhyto cpexy Upl YIIC. MynbsTUMeaNanpoeKTop, SKpaH,
HOYTOYK MepeHOCHOH. 1)1 poBeieHuns 3aHATHH UMEIOTCS Y4eOHO-HAr s IHbIe TocoOus (TIpe3eHTaIlnHy,
TJTaKaThI).

[MomemnieHns 1t caMOCTOSTENbHON pab0Thl 00YYAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHOH TEXHUKOM,
MTOIKITIFOYEHHOHN K HH)OPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTn «VHTepHeT», 1 00ecredeHb! JOCTYIIOM B
3JIEKTPOHHYI0 HH(OpMaMoHHO-00pa3oBaTenbhyto cpeny Vpl YIIC. [Tomemenus ais caMOCTOSATENbHOM
paboThl 00YJArOIIUXCSI:

— YHTAIbHBIC 3aJIBI;

— y4eOHbIe 3aJIbl BRIYUCIUTEIbHON Texuukn A-401, A-509, A-513, A-516, 1-501, 1-503, J1-505, J1-507;

— MOMEIIEHHs JUIS XPaHeHUs1 U TPO(UIIaKTHIECKOT0 00CIy)KUBaHUs yueOHoro obopyaoBanus — A-521

8§ METOANYECKHE YKA3AHUSA 1A OBYYAIOIUXCA
1O OCBOEHHMIO [N CIIUMITJIMHBI

Bun yueGHOI
JIeSITeIIbHOCTH

Opraauzanus y49eOHOH TesTeTbHOCTH 00y4Yaromerocs




Jlexius

Jlexuus (ot matuHCKOTO «lection» — YTeHHWE) — BUA AyIUTOPHBIX YUYCOHBIX 3aHATHH.
Jlekuus: 3aKiajpIBa€T OCHOBBI HAay4YHBIX 3HAaHMH B CHCTEMAaTH3MPOBAHHOM, IOCIIEOBATEIbHOM,
00001eHHON (opMe; pacKpbIBAaCT COCTOSIHWE W IEPCIEKTHBHI Pa3BHTHS COOTBETCTBYIOLICH
00JIacTH HayKN M TEXHUKH; KOHICHTPUPYET BHHUMaHHE OOYYaroIIMXcsi Ha HanOoliee CIIOKHBIX,
Y3JIOBBIX BOIPOCaX; CTUMYJIUPYET [T03HABATEIbHYIO aKTHBHOCTH 00YJaIOINXCSI.

Bo BpeMsi NEKUMOHHBIX 3aHATHH OOy4YaroUIMHCS JOJDKEH YMETh CKOHLICHTPHPOBATh
BHUMAaHHE HA W3YyYaeMbIX IpoOieMax W BKIIOYUTH B PabOTy BCE BUABI MAMATH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-IBUTATENBHYIO. [[JI1s 3TOT0 Bech MaTepHall, U3JaracMblii IIperoaBaTeiIeM,
oOygaromemMycss HEOOXOIMMO KOHCIIEKTHPOBaTh. Ha TMONAX KOHCHEKTa CcleqyeT IoMedarh
BOIIPOCHI, BBIJCNICHHBIE OOyYalOMWUMCS [UIsI KOHCYNBTAIlMM C TIPeTojaBaTesieM. BBIBOIEL,
MOJy4eHHBIE B BHIEC (QOPMYJN, PEKOMEHIYeTCS B KOHCIIEKTE NOIYEPKHBATh WIH OOBOAWUTH
paMKoi, 9YTOOBI JTydIlle 3alIOMUHAIICE. [10J1€3H0 COCTaBUTh KPATKHUil CIIPaBOYHUK, COIEPIKAIINH
OIpe/ieIeHUs] BaXKHEHUIINX MOHATHH JieKimu. K KaxoMy 3aHATHIO clienyeT pa3o0paTh Marepuai
npeasiaymieit neknuu. Y3ydas Martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKIMH, ClexyeT
MEePEXONTH K CIETYIOIEMY BOIIPOCY TOJIBKO B TOM ClIy4ae, KOrJa XOpOIIO YCBOEH HpeIbIIyIIui
BOIpoC. Psii BOIPOCOB AMCHMIUIMHBI MOXET OBITh BBIHECEH Ha CaMOCTOSITEIBHOE H3YyYEHHE.
Takoe 3agaHue TpeOyeT OINEPaTUBHOIO BHINOJHEHUs. B KOHCHekTe JeKIMH HEeoO0XOIMMO
OCTaBHTb MECTO [yl OCBEIIEHHS YHOMSHYTHIX BompocoB. OOGO3HAUUTH BOIPOCH], TEPMHHBI,
MaTepuaj, KOTOPBHI BBI3BIBACT TPYAHOCTH, IIOMETHTh U TIONBITATECA HANTH OTBET B
pexoMeHayeMoil utepatype. Ecnu camocTosTensHO He yaaercss pa3oOpaThcs B MaTepHale, TO
HEOOXOMUMO CQOPMYIMPOBaTh BOIPOC M 3aJaTh NPENOJABATENI0 Ha KOHCYJIBTAllMH, Ha
MPaKTUIECKOM 3aHATHU

IIpakTnueckoe
3aHATHC

[TpakTHyeckoe 3aHATHE — BUJ ayJUTOPHBIX y4eOHBIX 3aHSATHH, 1leJeHanpaBieHHas Gpopma
OpraHM3ay y4eOHOro mpolecca, IIPU pealn3alui KOTOpOH 00ydaromuecs 110 3aJaHuio U 0/
PYKOBOJCTBOM MPEMNOAABATENS BBINOIHAIOT MpakTHYeckWe 3amaHus. [IpakThdeckue 3amgaHus
HalpaBJeHbl Ha yIiIyOJleHHEe HAYYHO-TEOPETHYECKUX 3HAHUHM M OBJIAJACHUE ONpEIeIICHHBIMU
MeToJlaMH paboThl, B IPOIECCe KOTOPBIX BHIPAOATHIBAIOTCS YMEHHUS M HABBIKH BBIIIOJTHEHHS TEX
WIN WHBIX y4eOHBIX IEHCTBHH B naHHOW cdepe Hayku. [IpakTiueckue 3aHATHS Pa3BHBAIOT
HaydYHOE MBIIIICHHE M PEYb, MO3BOJIAIOT NPOBEPHUTH 3HAHHSA OOYUYArONIMXCS, BBICTYNMAIOT Kak
Cpe/CTBa OIIEPaTUBHOM 0OpaTHOM CBSI3M; LIEJIb MPAKTUUECKUX 3aHATUH — YIIyOJsiTh, PACIIUPAITH,
JIeTAIM3UPOBATh 3HaHMs, IOJYYCHHbIE Ha JIEKIUH, B 0000LIEHHON (opme M comelcTBOBaTh
BBIPa0OTKE HABBIKOB NPO(ECCHOHABHOM JeITeIbHOCTH.

Ha npakTudyecknx 3aHATUSX MOAPOOHO paccMaTpUBAIOTCS OCHOBHBIE — BOIIPOCEHI
JUCUMILIMHBI, pa30uparoTcss OCHOBHBIE THMNBI 3anad. K KakIOMy NPakTUYeCKOMY 3aHITHIO
ClefyeT 3apaHee CAMOCTOSTEIbHO BBINOJHUTH JOMAIIHEE 3aJaHHe M BBIYYUTH JICKIUOHHBIN
Mmarepual K cieayroonieid teme. CucTeMaTHYecKoe BHIITOJTHEHUE JIOMAITHUX 3a/laHui 00s3aTelIbHO
U SBIISIETCSI BOXKHBIM (paKTOPOM, CIIOCOOCTBYIOIIMM YCHEITHOMY YCBOCHUIO TUCIUIIIHHBI

JlabopaTopras
pabora

OCHOBHOW LIeNIbI0  JIA0OPATOPHBIX  pabOT SIBISIETCS TEOpEeTHYECKOe 0OOCHOBaHME,
HATJBIIHOE W/WIM  SKCICPUMEHTAIBHOE MMOATBEPKACHHEC W/WIM TMPOBEPKA CYIIECTBEHHBIX
TEOPETUYECKUX TOJOXKEHHH (3aKOHOB, 3aKOHOMEPHOCTEH) aHAlM3 CYHIECTBYIOIIUX METOJIUK H
METOAOB WX peanm3andd W T.4. OHH 3aHUMAIOT TPEUMYIIECTBEHHOE MECTO MPH H3YICHUHU
JTUCHUTUIAH 00S3aTebHOW YacTH M YacTH, (OPMHPYEMOW YYacTHHUKAMH 0O0pa30BaTECIBHBIX
oTHomeHui bioka 1.

Hcxons u3 nienmu, coliepxaHueM J1abopaTOPHBIX pabOT MOTYT OBITh:

- OKCIIepUMEHTAIbHAS IIPOBEPKa (POPMYII, METOIUK PACcUeTa;

- TPOBEJICHHE HATYypPHBIX W3MEPEHUI CBOWCTB, pabOuMX MapaMeTpoB, PEKUMOB PaOOTHI
MPY TIOMOIITH JJa00PaTOPHOTO 000PYIOBAHUS H/HIU CTCHIOB H MAKETOB;

- O3HaKOMJIEHUE, aHAJIN3 ¥ TEOPETUIECKUE BBIKJIAJKU IO YCTPOUCTBY, NPUHITUITY JEHCTBHUS
n crnocobam oOCITy)XKUBaHUSl —amnmaparoB, JeTaledl MalluH, MEXaHU3MOB, MPOIECCOB,
MPOTEKAIONUX B HUX MPHU 3TOM U T.1.;

- HarJsgHas Tpadudeckas HHTEPIPETAIUs YepTekKel, cxeM, 00bEMHBIX TTOBEPXHOCTEN U
T.JI., BOCHPOH3BOIMMEIX C TOMOIIBIO CHEIAATU3UPOBAHHOTO POTPAMMHOT0 00CCIICUCHUS;

- UMHTAIIMOHHOE MOJICIUPOBAHHE MPOIECCOB, MPOTCKAIOIIUX B CIIOKHBIX XUMHYECKUX,
(hU3MYeCKHUX, MEXaHHUECKUX, TCKTPUICCKUX U IP. 00BEKTAX;

- HaDSIHOE IIPEJCTaBICHHE O pabdoTe NepCOHANla KOHKPETHOW OpraHM3alluil MU
nonpaszaenenuss OAO «PXI» nmocpeacTBOM MOAEIMPOBAHUS IUTATHBIX M BHEIITATHBIX CUTYyalul
B BUPTYaJbHBIX CIIENHAIN3APOBaHHEIX APM (aBTOMaTH3MPOBAaHHBIX PabOYUX MECT);

- YCTaHOBJIIEHHE W TIOATBEPKJCHHE 3aKOHOMEPHOCTEH (IIyTeM CpaBHEHHUsS TPOBEIACHHOTO
SKCIIEPUMEHTA U PaCCYMTAHHBIX 3HAYSHUN) U T.1.;

- O3HAKOMJICHHE C METOJWKAMU TPOBEICHHS SKCIIEPUMEHTOB, HATISIHBIM yCTPOWCTBOM
CTEH/I-MaKeTOB U TIp.;

- YCTaHOBJIEHUE CBOWCTB BEUIECTB, UX KAUECTBEHHBIX U KOJIMYECTBEHHBIX XapPaKTEPHUCTHK;

- aHAJIM3 Pa3NIUYHBIX XapaKTEPUCTUK MIPOIIECCOB, B TOM YHUCIIE MMPOU3BOJICTBEHHBIX U WHBIX
MPOIIECCOB;

- pacyer MapaMeTPOB PA3JIUYHBIX SBJICHHUH W IMPOIECCOB, CMOJICIHPOBATH KOTOPHIC HE




BO3MOXKHO B PEaJIbHBIX YCIOBHUSX (HAIPUMep, Ype3BhIYAHBIC CUTYalluH U 1Ip.);

- HaOMI0/IeHNe PAa3BUTHS SIBJICHHUH, IPOLIECCOB U JIp.

Jonyckaercst MHOE coJepikaHue J1abopaTOpHBIX paboT, ecin 3TO OyneT crocoOCTBOBATH
peanuzalyy ueieH U 3a1a4 AUCHUIUTHHEL U (OPMHUPOBAHHIO COOTBETCTBYIOIINX KOMITETCHIIMH.

[To xapakTepy BBIIOIHSAEMBIX J1a00PATOPHBIX PA0OT BO3MOIKHBI:

- O3HAKOMHTENbHbIE DPabOTHI, WCHOJb3yeMble JJIsl  3aKpeIUIeHUs  W3yYeHHOTO
TEOPETUYECKOT0 MaTEPHAJIBL;

- aHAUTHYECKUE PabOThI, UCIIONb3yeMble I ITOMYYeHUSI HOBOM MH(pOpPMAIIMK Ha OCHOBE
(hopManM30BaHHBIX METOMIOB;

- TBOpYECKHE pPabOTHI, OPHCHTHPOBAHHBIE HAa CaMOCTOSTENBHBIH BBHIOOD IIOJXOIOB
pelIeHHns 3a1a4.

[Ipexxge, 4eM NPUCTYIUTH K JAOOPaTOPHBIM 3aHATHSAM, OOYYAIOUINMCS HEOOXOIUMO
HOBTOPHUTH T€OPETUUECKUI MaTepual 1o Teme padoTsl. Kaxknas mabopaTopHas paboTa OCHaILEHA
METOJIMYECKHMH YKa3aHUSIMH, pa3pab0TaHHBIMU MTPENOAaBaTESIMU, BEAYIIUMHU TUCIUILIHHY

CamocTosTenbHas
pabota

Obyuyenne mno mucruminHe «IIpoekTHpoBaHME MEXaTPOHHBIX W POOOTOTEXHHUYECKHX
CHCTEM» TIpeAyCMaTPHUBAET aKTUBHYIO CAMOCTOSTEIbHYIO paboTy oOydaromerocs. B pasmene 4
paboteii mporpaMMsl, KOTOPbIA Ha3biBaeTCst « CTPYKTYpa U COAEPKAHUE AUCIUIUINHBD), BCE Yachl
CaMOCTOATENLHOM PabOTHl paclucaHbl IO TeMaM M BOIPOCaM, a TaKkKe yKa3zaHa HeoOXoaumas
yueOHas tuTeparypa: o0yJaromuiics u3ydaeT yueOHbIi MaTepHal, pa3doupaeT IpUMEphI U peraeT
pa3HOYpOBHEBBIE 33Jla4d B paMKax BBINOJHEHUS Kak OOMIMX JOMAallHMX 3aJaHud, TaKk u
MHIUBHIYalbHbIX JoMamHuX 3aganuit (UJ3) um apyrux BumoB paboT, HperyCMOTPEHHBIX
pabouell mporpaMMol JWUCHMIUIMHBEL [Ipy BBIMOJHEHWHM NOMAIIHHUX 3alaHuil o0ydaroumemycs
cieflyeT OOpaTHThCS K 3ajadaM, pEHICHHbIM Ha MPEIbAYIIUX IPAKTUUSCKUX 3aHATHSX,
pELICHHBIM NOMAamHUM paboTaM, a Takke K IpHMepaMm, MPUBOAMMBIM JIeKTopoM. Ecmm 3toro
OyZIeT HeIOCTATOYHO JUIA BBITIOJIHEHUSI BCEH pabOTHI MOXKHO JOIOJNHHUTEIHLHO BOCIIOIb30BATHCS
y4eOHBIMH TIOCOOMSMH, MIPUBEACHHBIMU B pazzaene 6.1 «YueOHas nurepatypa». Ecim, HecMoTps
Ha M3y4YCHHBIH MaTepHal, 3aJaHHe BBINOJHWUTH HE YAAeTcs, TO B 00A3aTEIBHOM MOPSIKE
HEOOXONMO MOCETUTh KOHCYJIBTALUIO TIPETIOaBATENs], BEAYIIErO IPaKTHIECKUE 3aHATHS, W/
KOHCYJIBTAIMIO JIEKTOpA.

JomamHue 3ajaHus, WHIMBUIyalbHble M[OMAlIHWUE 3aJaHusi M Jpyrue paboTsl,
NpelyCMOTPEHHbIE  pa0dodell  MporpaMMOi  MUCHMIUIMHBI  JOJDKHBI  OBITh  BBIIIOJIHEHBI
00y4aromuMcsl B YCTaHOBJICHHBIC NPEIOAABaTEeIeM CPOKH B COOTBETCTBUU C TPEOOBAHUSAMH K
odopmiieHHIO TEKCTOBOW M TpaduuecKoil TOKyMEHTaluH, chOopMyIHpoBaHHBIM B [lomoxeHuu
«TpeboBanust K 0popMIICHHIO TEKCTOBOU U rpaduueckoii tokymeHTauun. HopMOKOHTPOIIBY

Kommekc yqe6HO-MEeTOINYEeCKUX MaTepHalioB 10 BCEM BHJAM Y4eOHOIl NesTeIbHOCTH, IPETyCMOTPEHHBIM paboueit
MIPOrpaMMO AUCITUITIIMHEI (MOAYJIS), pa3MeIlleH B IEKTPOHHON HHpOpManoHHO-00pa3oBarensHoi cpene Upl ' YIIC,
JIOCTYITHOU 00ydaromemMycs 4epe3 ero JUIHbIN KabuHeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHblix cpeactB (POC) sBaseTcs COCTaBHOM YacThl0 HOPMATUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanuerr Hpl'VIIC, a Takke CTOPOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA IOCTKEHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTIINHBL;

— of0ecrieueHHWE  COOTBETCTBHMSI ~ pE3yJbTaTOB  OOydeHHMs]  3ajadaMm  Oynyiei
npo(heCcCHOHANTLHOM JCSITETLHOCTA Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX M BHEIPCHHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb O0YYAIOIINXCS B TIpoLiecce 00ydeHusl.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, OOS3aTENbHBINA [UIsI BCEX OOYYaroIMXCs IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKHH YpOBEHb OCBOCHHS, MAKCHUMAJIbHO BO3MOXHAsl BBIPAKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENIEHHOCTH, TMpPU  HEJOCTaTOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM U
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

Jucuumnuna «[IpoekTrupoBaHre MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM» YUaCTBYET
B (hOpMHUPOBAHUH KOMITETEHITHI:

OIIK-5. CniocobeH paboTaTh ¢ HOPMATHBHO-TEXHUUYECKOU JTOKYMEHTAIlUeH, CBSI3aHHOHN C
po(hecCHOHANTLHOM e TEILHOCTHIO, C YUETOM CTaHAAPTOB, HOPM U TIPABILI

OIIK-11. Criocoben pa3pabarbiBaTh U MPUMEHSTH AJITOPUTMBI U COBPEMEHHBIE ITU(DPOBBIE
MpOrpaMMHBIE METOJIbI PACYETOB U MPOCKTUPOBAHUSL OTACIBHBIX YCTPOMCTB M MOACHCTEM
MEXaTPOHHBIX U POOOTOTEXHUYECKHX CHUCTEM C MCIOJb30BAHUEM CTaHJIAPTHBIX HUCIIOJIHUTEIbHBIX
Y YIPABJISIIOUIUX YCTPOUCTB, CPEJICTB ABTOMATUKU, U3MEPUTEIILHON U BHIYUCIUTEIILHON TEXHUKH B
COOTBETCTBUHM C TEXHUYECKHM 3aJjaHHeM, pa3pabarhiBaTh LU(PPOBBIE AITOPUTMBI U IMPOrPaAMMBI
yIpaBIeHUS POOOTOTEXHUYECKHX CUCTEM

IIK-1. CrmocobGeH mnpoeKTUpOBaTb M KOHCTPYUPOBATh JIIEMEHThl MEXaTPOHHBIX U
POOOTOTEXHHUUECKUX CUCTEM

IIporpaMmMa KOHTPOJ/IbHO-OLICHOYHBIX MEPONPUATHI o4Hasi popma 00yYeHHUs
Haumenosanue Kon
KOHTPOJIBHO- HEHKATOpA HaumMmeHoBaHMe O11IeHOYHOT'O
Ne OOBEKT KOHTPOIIS cpexncraa (popma
OLIEHOYHOTO JIOCTHKEHUS *
MPOBEACHUA*)
MEpOIIPUATHS KOMITCTEHIIHU
7 cemecTp
1.0 Paspgen 1. O01me BONpochl NPOEKTHPOBAHUS KaK BU/1A HH:KEeHEPHOH JAesiTeJbHOCTH
Tema 1. OCHOBHBIE OHATHUS
. MPOEKTUPOBAHMS MEXaTPOHHBIX
Tekymumii o
11 cucteM. JKH3HEHHBIN UK OIIK-5.1 KoHcnekT (micbMeHHO)
KOHTPOJIIb
m3penns. CTaHOApTHI U UX
npumeHerne (JI)
Texymumii Tema 2. IlpoextupoBanue
1.2 ym p p OIIK-5.1 KoHcnekT (MMCbMeHHO)
KOHTPOJIIb HETUNOBBIX KoMIuIeKTytomux (I13)
. Tewma 3. [ToarotoBka rpaduyeckoit
Texymuii A pag JlabopaTopnas pabora
1.3 KOHIDOIE JIOKyMEHTAIIMU C UCTIOIh30BAaHHEM OIIK-11.2 (HCHMEHHO/YCTHO)
P CAD-texnosoruii (JIP) y
2.0 Pa3nen 2. IlpeanpoexTHasi cTaausi pa3padoTKU MeXaTPOHHOI CHCTeMBbI
Tewma 4. [IpeanpoekTHbIe pabOTHI
TIPU CO3/IaHUN M3/IEITHSL. KoHcnekT (micsMeHHO)
21 Texymmii Pa3paboTka TexHUKO- TK-1.2 B pamxax TTIT**:

' KOHTPOIIb 9KOHOMUYECKHX MPEIOKECHHUH. ' CutyaunoHHas 3a1a4a
busnec-nnan. @opMuposanue (TTMCBEMEHHO)
kpurepues kadgectna (J1, I13)

JlabopaTopHnas paboTa
o Tema 5. KomnbloTepHbIil aHanu3 MTUCBMEHHO/YCTHO
Texymmii P OIIK-5.1 ( y** )
2.2 3JIEMEHTOB MEXAaTPOHHBIX CUCTEM B pamkax ITIT**:
KOHTPOJIb OIIK-11.2
(JIP) JlabopaTopHnas paboTa
(MTMCHMEHHO/YCTHO)
3.0 Pa3gea 3. IlpoekTupoBanne pado4nx OPraHOB MeXaTPOHHBIX MALIHH
T i T T
31 CrymIH eva ? POCKTHPOBAHIC IK-1.2 KoncrnekT (nMmicsMeHHO)
KOHTPOJIb ycTpoicTB 3axBaTHBIX (JI)
. Tema 7. IlpoekTupoBanue, pacyer
Texymmii P p P OIIK-5.1 Jlaboparopnas pabota
3.2 ¥ MOJIelTpoBaHue pabodero
KOHTPOJIb IK-1.2 (TIMCEMEHHO/yCTHO)
oprana (JIP)
4.0 Pa3gen 4. IlpoekTHpoBaHMEe KHHEMATHYECKHX Mojies1eil MeXaHN3MOB MeXATPOHHBIX MALIHH
N Tema 8. PazpaboTka u aHamu3
Texymuii N N
4.1 KHHEMaTU4eCKui MoJeneit OIIK-5.1 KoHcnekT (micsMeHHO)
KOHTPOIIb
mexannsmos (J1, I13)
5.0 Paspea S. IlpoekTHpOBaHHEe MEXaHUYECKOIl MO/IeJIM MEXaTPOHHOIO YCTPOICTBa
Texymmii Tema 9. Bonpockl mpoeKTUPOBaHUS Koncnexr (mucimerxo)
5.1 yi ’ pe P P IK-1.2 B pamkax TTIT**:
KOHTPOJTb Mexaamdeckoit moaenu (JI, I13)
CuryalnoHHas 3a1a4a




\ | | (mEcEMEHHO)
6.0 Paznes 6. PazpaGoTka annapaTHBIX CpeicTB c00pa U NMpeACcTaBIeHUs JaHHbBIX
KoHcnekr (mucsMeHHO)
Texymuii Tema 10. IIpoextupoBanue B pamxax TTIT**:
6.1 ym JTATYUKOB COCTOSIHUS IK-1.2 P '
KOHTPOJIIb . Pa3zHoypoBHEBEIE 331291
MexaTpoHHoOro yctpoicrtsa (J1, I13)
(3amaHus/TICHMEHHO)
Tema 11. Pa3paboTka qaT4yuKoB, JlaGopatopuas paGora
Texymumii IpUOOPOB M CHCTEMBI yIIPAaBICHUS (IIMChMEHHO/YCTHO)
6.2 yi pHoop yrp OIIK-11.2 B pamxkax TTIT**:
KOHTPOJIIb TEXHOJIOTUYECKUM TPOLIECCOM B TaGopatopHas paGora
cucrteme MasterSCADA (JIP) pATOpHas p
(TIMCEMEHHO/YCTHO)
7.0 Paznen 7. IlpoekTHpOoBaHNe yNpaBsieMbIX HCTOYHHKOB MUTAHUS
7.1 Texyuui Tema 12. Ynipasnaenbie IK-1.2 KoncrmekT (mMcrMeHHO)
KOHTPOJIb nctouHuky nutanus (JI)
Tema 13. Beibop Pa3zHoypoBHEBbIE 3a1a4n
S — npeoOpa3oBaTenei s MUTaHus (3amaHus/TICHMEHHO)
7.2 yi AIIEKTPOTUAPABINICCKIX H IK-1.2 B pamxax TTIT**:
KOHTPOIIb
3JIEKTPOITHEBMATHIECKUX Pa3zHOypOBHEBBIE 331291
gsurareneii (I13) (3a1aHMA/TTICHMEHHO)
[Ipomexxyrounas OIIK-5.1 giiiﬁii cheii;eﬂooBBafI/?ee)
P Y DK3aMeH OIIK-11.2 P
aTTecTanus (KOMIBIOTEpHBIC
IK-1.2
TEXHOJIOTHH)
8 cemecTp
8.0 Pa3nen 8. IlpoekTHpOBaHUE YCTPOHCTB KOHTPOJISI M YIIPABJIEHHSA
Tema 14. BuemnpoueccopHsie
o — YCTPOMCTBa KOHTPOIIS U
8.1 i yrpaBieHus (MHTepeiich OIIK-11.2 KoncrmekT (mucrMeHHO)
KOHTPOJIIb o
anmapaTHsle). JpaiBepsl
anmapatssie. Matepdeticsl (JI)
9.0 Paszpnen 9. IlpoexkTupoBaHue po60TH3MPOBAHHBIX TeXHOJOornueckux komiiekcos (PTK)
91 Texymuii Tema 15. I[Ipoextuposanus PTK no OIK-11.2 KOHCIIEKT (IIHChMCHHO)
KOHTPOJIb MCXOAHBIM AaHHBIM (JI)
Tekymumii Tema 16. Dtanbl NpOEKTUPOBAHUS N
9.2 KOHTPOTH PTK (I13) OIlK-11.2 Keiic-3amava (mucbMeHHO)
o —— Tema 17. Pa3paboTka
9.3 KOHYH-([)J'IL aBTOMATH3UPOBAHHOW CHCTEMBI OIlK-11.2 Keiic-3amava (mucbMeHHO)
P ynpasienus PTK (I13)
Texymuii OIIK-5.1 Kypconast pabora
94 ym BrimonHeHne KypcoBoi paboTHI OIIK-11.2 yp p
KOHTPOJIb (TUCHMEHHO)
IK-1.2
[IpomexxyTrounas OIIK-5.1 gzzzz ECTZii;eﬂoc;Ba?Iie)
POMEEY 3auer OITK-11.2 P
arrecralus (KOMIIBIOTEpHBIE
IK-1.2
TEXHOJIOTHH)

*Mopma MpoBEACHUS KOHTPOIBHO-OIIEHOYHOTO MEPOMPUSITHS: YCTHO, TUCbMEHHO, KOMITBIOTEPHBIE
TEXHOJIOTHH.
**T1I1 — mpakTHYeCcKas MOATOTOBKA
Onucanue nokasareseid 1 KpuTepueB OlleHNBAHUS KOMIIETEHIIUIA.
Onucanmne MIKaJ oleHUBaAHUS

KonTponp kadecTBa OCBOCHMSI NUCIMIUIMHBI BKIOYAaeT B ce0s TEKyIUH KOHTPOJb
YCIIEBAEMOCTH M MPOMEKYTOUHYKO AaTTECTAUMIO. TEKyIIMHd KOHTPOJb YCIEBAEMOCTH U
MIPOMEKYTOUHAS aTTeCTAIUsl OOYJAIOIMIUXCSl MPOBOMASTCS B IENAX YCTAHOBJIEHHUS COOTBETCTBHUS
JMOCTIIKEHUH  O0yJarommxcs MO3TamHbIM —TpeOoBaHUSM 00pa3oBaTeNbHON MpOTrpamMMmbl K
pe3ynbpTaTam o0ydeHusi 1 GOPMUPOBAHUS KOMIICTCHITHI.

Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM NPOBEPKHU 3HAHUU,
YMEHUH, HABBIKOB OOYyYaIOIMUXCSA. 3agada TEKYIIEro KOHTPOJIS — OMEpaTUBHOE U PETYJISIPHOE
yhpaBieHHe y4yeOHOW JesATeNbHOCThIO OOYyYaloIIMXCS Ha OCHOBE OOpaTHOW CBSI3U U



KOPPEKTUPOBKU. Pe3ylIbTaThl OLICHNBAHUS YYUTHIBAIOTCS B BUAC CPEIHEN OLIEHKH IPU IIPOBEICHUN
IIPOMEKYTOUHOH aTTECTAL[UU.

Jis  OleHMBAaHUS pe3ylbTATOB OOydYeHHMs HUCHOJNb3yeTcsl dYeTblpexOaibHas —ILKaja:
«OTIIUMYHOY», «XOPOIIOY», «yIOBIECTBOPUTEIHLHOY, «HEYJOBICTBOPUTEIBHO» U JABYXOAJIbHAS IIIKAJIA:
«3a4TEHOY, «HE 3a4TCHO».

IlepedyeHb OLICHOYHBIX CPEACTB, HCIIOIB3YEMBIX Ul OLICHMBAHUS KOMIIETCHIIMM, a TaKXKe

KpaTKas XapaKTCPUCTHUKA OTUX CPEACTB IIPUBCACHEBI B Ta6J'II/IHe.

Tekymuii KOHTPOJIb

IIpencraBnenue
HaumenoBanue
Ne Kpartkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OIIEHOYHOTO
OIICHOYHOTO CPE/ICTBA
cpenctea B DOC
[IpobnemHoe  3asaHWe, B  KOTOPOM  OOydaromemycs
MPE/UIaraloT  OCMBICIHUTh  PEalibHYI0  MPOQECCHOHATBHO-
OpPHUCHTHUPOBAHHYIO CUTYAIHIO, HEOOXOAWMYIO i pelneHus | TumoBoe 3amaHne
1 | Keiic-3amaua JAHHOU TIPOOIIEMEI. U PETICHUS
MokeTr OBITh WCHOJB30BAaHO IJISi ONECHKHM 3HAHUM, YMEHHH, | Kelc-3amaun
HABBIKOB W (WJIM) OTBITA NESATEIHHOCTH, 8 TAKXKE OTACIHHBIX
KOMIETEHINH (B paMKax JUCITUIIIHHEL)
[IpoOnemHoe  3ajaHue, B  KOTOPOM  oOydaromemycs
MpeUIaraloT  OCMBICTIUTH  PealibHYI0  MpOQeCcCHOHATBHO-
A P Y pod Tunosoe 3amanne
OPUCHTHUPOBAHHYIO CUTYAIHI0, HEOOXOAUMYIO IS PELICHUS [ ——
2 | CuryanmoHHas 3ajada JAHHOU TIPOOIIEMEI. P .
. . | CHTyallHOHHOM
MoeT OBITh WCHOJB30BAaHO IJISi ONCHKHM 3HAHWH, yMEHUH, sazaum
HABBIKOB W (WJIM) OTBITA NESATEIHHOCTH, 8 TAKXKE OTHACIHHBIX
KOMIETEHIUH (B paMKaxX JAUCIUIIIIMHEI)
Pasnmuaarot 3amaun:
— PENpOIYKTUBHOTO YpPOBHSI, IO3BOJISIOMIAE OIICHWBATH U
JIUarHOCTHPOBATH 3HAHME (PaKTHYEeCKOTO MaTepuaia (6a30Bbe
MOHATHUS, aITOPUTMEI, (AKTBI) W YMEHHE TPaBIIBHO
HCTIONB30BaTh CICIHAIbHBIC TEPMUHBI U TIOHATHSA, Y3HABaHHE
O00BEKTOB H3YYCHHUS B paMKaX OIPEICICHHOTO pasjelna
JUCIUTUIAHBL,
MOXKET OBITh HCIOJB30BAHO JJIsl OICHKH 3HAHUA W YMEHHM
Kowmriekr
oOydaromuxcs;
Pa3HOYPOBHEBBIX
— PEKOHCTPYKTUBHOTO YpPOBHS, MO3BOJISIIONINE OLIEHUBATH H 3a7a4 H 3a1anmi
PazHOypoBHEBBIC JIUAaTHOCTHPOBATh YMCHUS CHHTEC3MPOBATH, aHAIU3UPOBATH,
3 . . WA KOMILICKTHI
3amauu (3aJaHus) 0000maTe (GaKTHYeCKHH HW TEOPETHYSCKHH Marephail ¢ S —
(dhopMynHpoBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBIICHHEM
N OTIpENICIIEHHOT O
MIPUYHHHO-CJICICTBCHHBIX CBSI3CH; OBISL
MOJKET OBITh HCIOJB30BAaHO AN OLCHKH 3HAHWHA, YMEHUH, P
HABBIKOB U (WJIN) OTBITA JACSITEIBHOCTH 00YJarOIIIXCS;
— TBOPYECKOTO VYPOBHS, TO3BOJISIONIME OIICHUBATH U
JIUarHOCTHPOBATh YMEHHUS, HHTErPUPOBAThH 3HAHUSA
pa3IuYHBIX 00JacTel, apryMeHTHPOBATh COOCTBEHHYIO TOUKY
3peHus;
MOJET OBITh HCIIOJB30BAHO IS OICHKH 3HAHWN, YMCHHIA,
HaBBIKOB M (MJIM) OTIBITA JIESITENEHOCTH 00YYaIOIIUXCSl
Oco0bIil BUA TEKCTa, B OCHOBE KOTOPOTO JIEKHUT aHAIUTHKO-
CHHTETHYECKas IepepadoTka WH(POPMAIHUN MEPBOMCTOYHHKA
(mcxomuoTO TEeKcTa). Llenp 3Toit 1esTenbHOCTH — BEISBICHHUE,
cucremMarnzanus u 0000meHne (¢ BO3MOXHON KPUTHYECKOH
4 | KoHcriekT . N Tembl KOHCIIEKTOB
OLIEHKOW) Hambomee MEHHOH (I KOHCHEKTHPYIOIIETO)
nHpopManum.
MoeT OBITh HCHOJB30BAaHO ISl ONCHKH 3HAHWM, yMEHUH,
HABBIKOB U (WJIM) OMBITA JESITEIBPHOCTH 00YJIarOIIUXCS
CpenctBo, MO3BOJISIONIEE OICHUTH yMeHHe oOyudatomierocs | OOpaser 3agaHus
MMMCbMEHHO/YCTHO WU3JIaraTh CyTh TIIOCTaBJICHHOW 3a/ayu, | JJIs BBIIOJTHEHHUS
CaMOCTOSTEIIFHO MPUMEHATh CTAHIAPTHBIC METOMBI PEHICHUs | J1abopaTopHOU
5 | JlabopartopHas pabdora MIOCTABJICHHOW 3aJjadd C WCIOJIb30BAaHHEM HMeEIomIeiics | paboThl U
nabopaTopHOil 0a3bl, MPOBOJUTH AaHAJIM3 MOJYYCHHOTO | IPUMEPHBII
pe3ynbTara paboTHL. nepevYeHb
MoskeT OBITh HCIIOJIF30BaHO JUIS OLICHKH YMEHHWH, HABBIKOB M | BOIPOCOB JIJIS €€




\ \ | (MIIH) OTIBITA JESITENHHOCTH O0YYAIOUIHXCS | 3armuThl
[IpoMexyTouyHas arTecTanus
IIpencraBnenue
HaumenoBanue
Ne Kpatkas XxapakTepuCTHKa OLIECHOYHOT'O CPECTBA OLIEHOYHOT'O
OLIEHOYHOTO CPEJCTBA
cpencrea B ©OC
CpezncTBo, MO3BOIIAIONIEE OLIEHUTh 3HAHUS, yMEHHMs, HaBbIKOB | [lepeueHb
u  (w1IM) oOombITa  JEATeIbHOCTH  OOydaromlerocs IO | TEOPeTUYECKUX
1 | 3auer JUCUUIUIMHE. BOIIPOCOB U
MoskeT OBITH MCIOJB30BAHO [UIS OLECHKU 3HAHUM, yMEHUH, | MPaKTHYECKHUX

HABBIKOB U (MJIN) OTBITA JESITEIHPHOCTH O0YJIarOIIUXCS

3a/laHuH K 3a4eTy

Tect — mpomexxyTouHast
2 | arrectanus B popme

CucremMa  aBTOMAaTHU3UPOBAHHOTO  KOHTPOJIA  OCBOCHHUSA
KOMICTCHIMKA (4acTH KOMIICTEHIIMK) OOyJaroImuMcsl o
JUCHIUIUIAHE (MOJYJII0) C MCIOJIb30BAHUEM HMH(POPMAIMOHHO-

DoH TeCTOBBIX

sauera KOMMYHUKAI[MOHHBIX TEXHOJIOTHH. 3aJaHul
MoeT OBITh HWCHOJB30BAHO IS ONCHKH 3HAHWH, yMEHWH,
HAaBBIKOB U (MJIN) OTBITA JESATEIHHOCTH 00yJArOIINXCs
Ilepeuens
TEOPETUYECKUX
CpeacTBo, MO3BOJISIONIEE OIICHUTh 3HAHUS, YMEHUS, HABHIKOB BOIDOCOB I
u  (WIM) ombITa JEATENBHOCTH  O0ydarouerocs  Io P
MPAKTUICCKUX
3 | DOx3ameH TUCIUTUTAHE. .
o . | 3amaHmit (oOpazen
MokeT OBITh HCHOJB30BAHO I ONCHKH 3HAHWH, yMEHUH,
9K3aMEHAIIHOHHOTO
HABBIKOB U (WJIN) OTBITA JACSATEIBHOCTH 00YIarOIIUXCS
owmrera) K
SK3aMEHY

TecT — IpOMEKyTOYHAS
4 | arrecranus B popme
9K3aMeHa

CuctemMa  aBTOMATHU3UPOBAHHOTO  KOHTPOJS  OCBOCHHS
KOMICTEHIINHA (YacTH KOMIIETCHIMK) OOyJaroImuMcs o
JUCUUIUIMHE (MOJIYJIIO) C UCIIONb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA.

MooxeT ObITh HCIOJB30BAHO ISl OLICHKH 3HAHUN, YMEHHH,
HABBIKOB U (HJIHM) OMBITA JACATEIBHOCTH 00YYAOIINXCS

®doHg TeCcTOBBIX
3aJaHuN

5 | KypcoBas pabota

Ilo3BomsIeT OIICHUTH YMCHUA 06yqalou_u/1xc5{ CaMOCTOATCIIBHO

KOHCTPYHPOBAaTh CBOM 3HaHMA B TIPOIECCE PEUICHUS
MPAaKTHYECKUX 3a7a4 M NpoOJieM, OpPHUEHTHPOBATHCA B
nH(popMannoHHOM MIPOCTPaHCTBE " YpPOBEHb
c(OPMHUPOBAHHOCTH  AHAIUTHYECKHX, HCCIIEJOBATEIbCKUX
HaBBIKOB,  HAaBBIKOB  IIPAKTUYECKOTO U TBOPUYECKOTO
MBIIUICHUA. MOJKET BBINONHATECS B HHIUBHUAYAJIEHOM

HOPSIIKE WK TPYIION 00yJaronuxcs.

Mo>keT ObITh HCTIONB30BaHO JUIA OLIEHKH YMEHHUH, HABBIKOB U
(uu) ombITa e TeIbHOCTH 00yJaroIUXCs B MPEIMETHON MIIN
MEXMPEIMETHON 00I1acTIAX

OO6pa3zer 3a1aHus
JUIA BBIIIOJIHEHUS
KypCOBOH pabOTHI
Y IpUMEPHBIN
nepeyYeHb
BOIIPOCOB JIJIS €€
3aIUTE

Kpurtepuu u mkajibl olleHUBAaHUSI KOMIIETEHIUH B pe3yJbTaTe U3y4eHUs JMCIUIIIMHbI
NpH NIPOBeIeHN U MPOMEKYTOUHOI aTTecTauuu B (popme 3avera u 3k3amena. llkana

OLICHUBAHHUA YPOBHSA OCBOCHUSA KOMIIeTeHII il

IIIkajbl oleHUBaHUS

Kpurepun oneHnBanus

YpoBeHb
OCBOEHHUS
KOMIMETEHIUU

«OTIIUYIHO»

«XOpPOLIOo»

OOyuvaroniicst  TpaBWJIBHO  OTBETHJI  Ha
TeopeTnyeckue Bompochl. [lokazan oTimuHBIE
3HaHMS B paMKax Yd4eOHOro MaTepuana.
HpaBI/IHBHO BBITIOJTHWJI TMPAKTUYCCKUEC 3aJIaHUA.
Iloxa3zan oTiIMYHBIC YMEHUA U BJIaACHUS
HaBbIKaM¥1 NPUMCHCHHUA TMOJTYUYCHHBIX 3HAHUU U
YMEHUII IIpM pEIIeHMH 33Jad B paMKax
yaebHOro Marepmama. OtTBeTmn Ha  Bce
JOITOJTHUTECIIbHBIC BOIIPOCHI

«Ba4YTCHO»

Bricoknii

OO6yyaronuiics ¢ HEOONBITUMU HETOYHOCTSIMHU
OTBETHJI Ha TeOpeTUYecKue Bompochl. [Tokazan
XOpOIIMe 3HAaHWS B  paMKax  y4eOHOro

BazoBriit




«YOOBJICTBOPUTCIILHO»

marepuasa. C HeOOJBIIMMH HETOYHOCTAMHU
BBITIOJHWJI TIPAaKTUYECKUe 3aaaHus. I[lokazan
XOpOIIME YMEHHS W BIAACHUA HABBIKAMHU
IIPUMEHEHUS IOJYYEHHBIX 3HAHUH M YyMEHUH
IpU pEUNIeHHH 337ad B paMKax ydeOHOro
Matepuanma.  OTBeTws1  Ha  OOJIBIIMHCTBO
JIOTIOTHUTENBHBIX BOIIPOCOB

OO6yJatontmiics c CYIIECTBEHHBIMHU
HETOYHOCTSMH OTBETHJ Ha TEOPETUYECKHUE
Borpockl.  Ilokaszanm  yJOBIIETBOPUTEIBHBIC

3HaHMS B paMkax ydeOHoro wmarepuana. C
CYIIECTBEHHBIMH  HETOYHOCTSIMH  BBITTOJIHHII
NpaKTHYECKUe 3aJaHusl. [Mokazan
YIIOBJICTBOPHUTENILHBIE YMEHUsI M BJIaJCHUS
HaBBIKAMH IIPUMEHCHUS MOJyYSHHBIX 3HAHUH U
YMEHHIl TpH pelIeHHH 3ajad B paMKax
ydeOHOro  Martepuana. JlomycTunm — MHOTO
HETOYHOCTEIl NPH OTBETE Ha JOIOJHHUTEIbHBIC
BOIPOCHI

MunuManbHBIR

«HEYIOOBJICTBOPUTECIILHO»

OOyuaromuiicsi Py OTBETE HA TEOPETHUYECKHE
BONPOCHl M TIpU BBINOJHEHHH MPAKTHYECKUX
3alaHUi NIPOJIEMOHCTPUPOBAI HENOCTATOYHBIN
«HE 3aYTCHO» | YPOBEHb 3HAHUU M YMEHUU IIPU PEILICHUU 3a1a4
B paMKax yueOHoro matepuana. [Ipu oTBerax Ha
JIOTIONTHUTEIbHBIE BONPOCHl OBLIO JIOIMYIIEHO
MHOKECTBO HENPaBUJIbHBIX OTBETOB

Komnerenuus
He chopMupoBaHa

Tect — IIPOMCIKYTOYHAA aTTCCTAllUs B (bopMe 3a4€Ta U 3K3aMCHa

IIIxana oneHUBaHHUS Kpurepun onieHnBanust

COTIIUYIHO»

«XOPOLIOo»

«YAOBJICTBOPUTCIILHO»

Obyuarommiicst BepHO oTBeTrHI Ha 90 — 100 % TecToBBIX 3amaHuUit
TIPY IPOXOKICHUN TECTHPOBAHUS
Oobyuarommiicss BepHo oTBeTI Ha 80 — 89 % TecToBBIX 3amaHuit
TIPY IPOXOKICHUN TECTHPOBAHUS
OOyuarommiicst BepHO oTBeTHI Ha 70 — 79 % TecTOBBIX 3amaHuUit
TIPH POXOKICHUN TECTHPOBAHUS

«GBa4YTCHO»

«HCYAOBJIECTBOPUTCIBHO»

OOyyvaromuiicss BepHO OTBEeTHJ Ha 69 % U MeHee TECTOBBIX

«HEC 3a4YTCHO» o
3aJaHUU TIPH MPOXOKIACHUUN TCCTUPOBAHUS

KypcoBas pabora

IIxana oneHuBaHUS

Kpurepuu oneHnBaHus

«OTIUYIHO»

ConepxaHue KypcoBOH pabOThI MOJTHOCTBIO COOTBETCTBYET 3afaHuio. lIpencraBiieHb
pe3yabpTaThl 0030pa JUTEPATYpPHBIX M WHBIX MCTOYHUKOB. CTPyKTypa KypCOBOH paOOTHI
JIOTHYECKH U METOAMYECKH BBIAepXkaHa. Bce BBIBOABI M TNPEIOKEHUS yOeAUTENbHO
aprymeHTupoBanbl. OdopmieHHe KypcoBOW pabOThl M MOJIYyYSHHbIE pPEe3yJbTaThl
MOJTHOCTBIO OTBEUYAIOT TPEOOBAaHMAM, H3IO0KEHHBIM B METOAMYECKHX yKazaHusaX. [Ipu
3amUTe KypcoBoi paboThl 00yJarouuiics MPaBUIbHO M YBEPEHHO OTBEYAET HA BOMPOCHI
MpernoiaBaTes, AEMOHCTPUPYET TITyO0KOoe 3HaHHE TEOPETHIECKOT0 MaTeprala, Clioco0eH
apryMEHTHPOBaTh COOCTBEHHBIC YTBEPKICHUS M BBIBOIBI

«XOpPOIo»

ConepkaHue KypcoBOW paOOTHI IMOJHOCTHIO COOTBETCTBYET 3aJaHuio. [IpencraBiieHbI
pe3ysbTaThl 0030pa JIMTEPaTypHBIX M MHBIX MCTOYHUKOB. CTPYKTypa KypcoBOW paboThI
JIOTMYECKH W METOJUYECKH BbIAEp)KaHA. DONBIIMHCTBO BBIBOJOB U MPEI0KEHUN
aprymenTupoBano. OdopmiieHre KypcoBoi pabOTHl U MOJIy4YEHHbIE Pe3yIbTaThl B EI0M
OTBEYAIOT TPEOOBAHUAM, M3JIOKEHHBIM B METOAWYECKHX YKa3aHuAX. VIMeroTcs omHa-aBe
HECYIIECTBEHHBIE OMIMOKM B MCIOJIH30BAHUU TEPMHUHOB, B ITOCTPOEHHBIX TUATpaMMax H
cxemax. HasmmdecTByeT He3HaYMTENbHOE KOJWYECTBO TPAMMATHYECKUX  W/WIH
cTriucTrYeckux omubok. [Ipu 3amuTe KypcoBoil paboTel 00ydaromuiicss MpaBUIBHO U
YBEpEHHO OTBeYaeT Ha OOJBIIMHCTBO BOIMPOCOB TIPENOAABATENS, IEMOHCTPHUPYET
XOpolIllee 3HAHUE TEOPETHIECKOro MaTepuaia, HO HE BCETJa CIocoOeH apryMEeHTHPOBAaTh
COOCTBEHHBIC YTBEpXKJICHUS W BBIBOABI. [IpM HABOISIIMX BOIpOCax IpenojaBaTess
UCIIPABJISIET OIIMOKHU B OTBETE

«YAOBJICTBOPUTCIILHO»

Conepmaﬂne KprOBOﬁ pa60TI:I YaCTUYHO HE COOTBETCTBYCT 3a/IaHUIO. PC3yJ’ILTaTBI
0630pa JIMTEPATYPHBIX W UHBIX UCTOYHUKOB IPECACTABJICHBI HECAOCTATOYHO IIOJHO. Ectp
HapylmeHus B JIOTUKC H3JIOKCHUS MaTepuala. AprMCHTaHI/IH BBIBOJIOB U Hpe):[ﬂO)KCHI/Iﬁ
cnabast Wau OTCYTCTBYCT. Hmerores OAHO-/IBAa CYHICCTBCHHBIX OTKJIOHEHUH OT




TpeOoBanuii B oQopMICHHU KypcoBOil paOoThl. [lonydeHHBIC pe3yNbTaTHl B IEJIOM
OTBEYAIOT TPEOOBAHUSAM, M3JI0KCHHBIM B METOJAMYECKHUX YKa3aHUsAX. VIMeroTcs omHa-IBe
CYIIECTBEHHBIX OIIMOKH B HCIOJIb30BAHUM TEPMHUHOB, B MOCTPOCHHBIX AMArpammax M
cxemMax. MHOro rpamMMaTHYeCKUX H/WIM CTHIMCTHYeCKMX oummuOok. [lpu 3ammte
KypcoBO# pabOThl 00yYaIOIMIUIACS NOIyCKaeT IpyOble OMMUOKK MPH OTBETaX Ha BOMPOCHI
mpernogaBaTels W /WM He nan orBeT Oomee weM Ha 30% BOIPOCOB, IEMOHCTPHUPYET
cmaboe 3HAHWE TEOPETHYECKOTO MaTepHaia, B OOJBIIMHCTBE CIIy4aeB HE CIIOCOOCH
YBEPEHHO apryMEHTUPOBATh COOCTBEHHBIC YTBEPIKICHUSI U BHIBOIBI

«HCYOOBJICTBOPUTCIHLHO»

ConepxaHue KypcoBOW pabOTHI B IIEJIOM HE COOTBETCTBYET 3aiaHuio. MMerorcs Goiee
JIByX CYIICCTBCHHBIX OTKJIOHCHHH OT TPeOOBaHHA B O(POPMIICHHU KypCOBOH paOOTHI.
Bonbloe KONMMYecTBO CYIIECTBEHHBIX OIMIMOOK MO CYTH paOOThl, MHOTO TPaMMAaTHYSCKUX
U CTWIMCTUYCCKUX OIMUOOK u 1p. [lodydeHHbIe pe3yNbTaThl HE OTBEYAIOT TPECOOBAHUSIM,
M3JI0’KCHHBIM B METOJIMUCCKUX YKa3aHUsX. [Ipy 3a1muTe KypcoBoil paboThl 00yJatoNIHiAcs
JIEMOHCTPHUPYET ci1aboe MOHMMaHKHe IIPOrPpaMMHOT0 MaTepHaa.

KypcoBas pabotra He mpencraBneHa mnpemnogaBaTento. OOydarommiicss HE SBHIICS Ha
3aIUTY KyPCOBOM PabOTHI

Kputepun u mkaJjbl olleHUBaHUS Pe3y/JbTATOB 00y4YeHUsI MPU NMPOBeAeHUN

Keiic-3amaua

TEKYLIECT0 KOHTPOJIA YCII€EBAECEMOCTH

IITkaJbl OLieHUBAHUS Kpurepuu oneHuBanus

COTJIIUYHO»

«XOPOIO»

«YAOBJICTBOPUTCIILHO»

OOyJaromuiicss MU3jaraeT Marepuan JOIMYHO, FPaMOTHO, 0e3 OmIHOOK;
CBOOOJHOE BIAMEeT TPOQPECCHOHATLHON TEPMHHOJIOTHEH; yMeeT
BBICKa3bIBaTh W O0OCHOBATbH CBOW CYKIEHWSA; JacT YETKHi, TOJHBIMH,
NPaBUIIGHBIA OTBET Ha TEOPETHYECKHE BOIPOCH; OPTaHU3YET CBA3b
TEOPHUH C TIPAKTHKOM

OOyuwaromuiicst TPaMOTHO W3JlaracT MaTepHal;, OPHEHTUPYETCS B
Marepuane; BiaaeeT Npo(ecCHOHATBLHON TEPMHUHOIOTHEH; OCO3HAaHHO
MPUMEHSET TEOPETUUECKUE 3HAHUS AT PEIIEHHs Kelica, HO COoepKaHne
u popma oTBETa UIMEIOT OT/IEIbHBIC HETOYHOCTH.

OtBerT 0O0ydYaromerocss HpPaBUIbHBIA, IOJHBINA, C HE3HAYUTEIbHBIMU
HETOYHOCTSMH MJIM HEAOCTATOYHO MOJIHBIH

«BavyTCHO»

OOyyatonuiicss w3naraeT MaTrepuall HEMOJHO, HEeMOoCIe0BaTeIbHO,
JOIMYCKAa€T HETOYHOCTU B OIPCACICHUU HOHSITI/II71, B TPUMCHCHHU
3HAHUI A pelIeHus Keica, He MOXKET JIoKa3aTeIbHO 000CHOBATH CBOH
CYXJCHUS; OOHAapYXHMBAaeTCsI HEIOCTATOYHO TIIyOOKOEe [MOHUMAaHUE
H3YyYEHHOTO MaTepuana

«HCYAOBJICTBOPUTCIBHO»

Y oOyuaromerocst OTCyTCTBYIOT HEOOXOAUMBIE TEOPETHUECKUE 3HAHMUS;
JIOTTYIICHBI OMINOKK B OIPEJCNICHHH MOHITHH, NCKaKEH MUX CMBICI, HE
pELIeH Kelic.

B otBere oOyuaronuiicsi mposBIsieTCsl HE3HAHHE OCHOBHOT'O MaTepHaia
y4eOHOH ITPOrpaMMBl, AOIYCKAIOTCS TpyOble OIMOKN B M3JIOKCHUH, HE
MOXET MPUMEHSATh 3HAHWS JUUIsl pelIeHus Keica

«HEC 3a4YTCHO»

CutyannoHHas 3ajayda

ITkaJibl OLIEHUBAHUS Kputepun oneHuBanus

«OTJIIMYHO»

«XOPOIOo»

«YHAOBJICTBOPUTCIILHO»

OOyyaroniuiicss u3araeT MaTepuai JIOTHYHO, TPaMOTHO, 0e3 OIMOOK;
cB0oOO/HOE BIaAeeT MPOPECCHOHATIBHONH TEPMHUHOIOTHEH; yMeeT
BBICKa3bIBaTh W OOOCHOBATh CBOMW CY)KJICHHS; JaeT YETKHM, TOJHBIH,
HpaBHJ’IBHBIﬁ OTBET HA TCOPCTUYCCKHUE BOIIPOCHI; OPraHU3y€T CBA3b
TEOPUU C NPAKTUKON

OOydatonuiics TPaMOTHO W3JIaraeT MaTepual; OpHUEHTHUpPYeTCS B
Marepuaie; BiajieeT NpodecCHOHAIBHON TEPMHUHOJOTHEH; OCO3HAHHO
MMPUMEHACT TCOPECTUICCKUEC 3HAHUA JIsI PEHICHUA Keﬁca, HO COACpKAaHUE
n opma 0TBETa UIMEIOT OTAEIbHBIE HETOYHOCTH.

OtBer oOOy4aromerocs NPaBWIBHBIN, IOJHBIA, C HE3HAYUTEIHHBIMU
HETOYHOCTSIMH WJIM HEJIOCTATOYHO TTOJIHBII

«3a4YTCHO»

O6yqa}0m1/n71€ﬂ n3Jjlara€t Marepuajl HEIOJHO, HCMIOCICA0BATCIbHO,
JAOIMYCKA€T HETOYHOCTU B OIPCACIICHUU HOHHTI/If/'I, B HPUMCHCHHU
3HAHHKI JJI pelICHUA Keﬁca, HC MOXCET I0Ka3aTCJIbHO 000CHOBAThH CBOU
CYXKACHUA; 06Hapy>KI/IBaCTC$I HCJOCTAaTOYHO FJ'Iy60KOC IIOHUMaHHuEC
N3Yy4YCHHOI'O MaTepualjia




«HCYIOBJIETBOPUTECIBHO) «HC 3a4YTCHO»

VY o0y4aronierocst OTCyTCTBYIOT HEOOXOANMBIE TEOPETHYECKUE 3HAHMS;
JIONYIIEHB! OMIMOKHM B ONPENIEICHUN HOHITHI, UCKaKEH MX CMBICH, HE
peleH Keic.

B otBere oOyuaronuiicsi MposIBISIETCSI HE3HAHNE OCHOBHOT'O MaTepHaia
y4e0HOI MporpaMMEl, JOIMYCKAIOTCs TPpyOble OMMOKA B M3JIOKEHHUH, HE
MOXET MPUMEHATh 3HAHWSA AJIsI pEeHICHHs Keica

Pa3noypoBHeBbIe 3a1aun (3a7aHus)

IIIkamber onleHUBaHUS

Kpurepun onieHuBanust

«OTIUYHO»

«XOPOLIO»

«3adyTCHO»

«YAOBJICTBOPUTCIILHO»

JleMOHCTpHUpYeT OYeHb BBICOKHI/BBICOKHI YPOBEHb 3HAHWH, YMECHHH,
HaBBLIKOB B COOTBETCTBUM C KpUTEpUSMHU OlleHUBaHHS. Bce
TpeOOoBaHUs, MPEABSIBIIEMbIE K 33JJaHHIO, BHITIOJHEHBI

HeMOHCTpI/IpyeT JO0CTAaTOYHO BBICOKHIH/BEIILIE CpeaHero YpoOBCHb
3HaHHﬁ, yMeHHﬁ, HaBBIKOB B COOTBCTCTBUU C  KPUTCPUIAMU
ouecHMBaHusA. Bce Tp€60BaHI/IH, NpeaAbABIIACMBIC K  3aaHUIO,
BBITNTOJIHCHBI

JleMoHCTpUpyeT cpeqHui YpOBEHb 3HAHUW, YMEHHM, HaBBIKOB B
COOTBETCTBUM C KPUTEPUSIMU OLIEHWBaHUS. BONBIIMHCTBO TpeOOBaHUH,
NPEABSABISAEMBIX K 3aJaHUIO0, BBIIIOJIHEHBI.

JIeMOHCTpHUpYeT HHU3KWH/HWKE CPEIHEr0 YpOBEHb 3HAHWH, yYMEHHWH,
HaBBIKOB B COOTBETCTBUM C KpHUTEPUSMHU OLIEHHBaHMS. MHorue
TpeOOBaHNUS, IPEIBIBIIEMBIC K 33JaHUIO0, HE BHITIOJTHEHEI

«HCYAOBJICTBOPUTCIIBHO» «HEC 3a4YTCHO»

JleMoHCTpHUpyeT O4YeHbh HU3KUN ypOBEHb 3HAHWW, YMEHUN, HABBIKOB B
COOTBETCTBHH C KPUTEpUSIMH ollcHnBaHMs. He oTBeTa.

Koncmext

[IIxane! olileHUBaHUS

Kputepuu onieHuBaHus

COTJIIUYHO»

«XOpOoIo» «Ba4uTCHO»

«YAOBJICTBOPUTCIILHO»

KoHcnekT 1o Teme BBINOJIHEH B 0003HAYEHHBIH MPenojaBaTeaeM CpoK.

KOHCIIeKT BBINONHEH OOydYarommMMcs II0 3aJaHHOH TeMe B MOJHOM
o0beMe ¢ coOmomeHHeM  HEOOXOIMMOH  MOCIeIOBATEIBHOCTH.
OO6yuatonuiics paboTall MOITHOCTBIO CaMOCTOSTENIBHO; PAacCKpbUl TeMy
TOJIHOCTBIO U OTBETHJI Ha BCE BOIPOCHI MPEIOAaBaTes 10 KOHKPETHON
TemMe KoOHcHekra. KoHcmekT odQopmileH akKypaTHO, B HauOoliee
ONTUMAJILHOM JIJIs PUKCcaIuu pe3yIpTaToB hopme

KoHcnekT 1o Teme BBINOJIHEH B 0003HAYEHHBIHN MpenoiaBaTeieM CpoK.

KoHcriekT BBIMOJNIHEH OO0ydYaromMMCcs MO 3aJaHHOM TeMeé B MOJIHOM
o0seMe ¢  CcOOmIOEHHEM  HEOOXOAMMOM  MOCIeI0BaTEIbHOCTH.
OO6yuatomuiicss paboTa MOJTHOCTHIO CAMOCTOSITEIBHO; PACKPBUI TEMY He
MOJHOCTHIO W OTBETHJI Ha YacTh BONPOCOB [MperojaBareis 110
KOHKpPETHOH TeMe KoHcrekTa. KoHcnmekT odopmiieH akKypaTHoO, ¢
HE3HAYHUTEIbHBIMU HCIPaBICHUIMH

KoHCIEKT 110 TeMe BBINOJIHEH B 0003HAYCHHBIH npenoaaBaTeyieM CPOK.

KoHcrekT BBIIOTHEH 00y4aromuMCs IO 3a/JlaHHOH TeMe B HE MOJIHOM
o0BeMe c YaCTUYHBIM coOumoieHIEM HE0O0Xo MO
MOCTIEI0BATENEHOCTH. OO6yuaronuiics pabotan MOJTHOCTBIO
CaMOCTOATENbHO; PACKPBII TEMy HE IOJHOCTHIO W OTBETHJ Ha 4YacTb
BOIIPOCOB TPEIOJaBaTelsl 10 KOHKPETHOH TeMe KoHcmekra. KoHcnekr
odopmIIeH He aKKypaTHO

«HCYAOBJIECTBOPUTCIBLHO» «HEC 3a4YTCHO»

KoHCrekT mo Teme He BBINOJHEH B O0O3HAYEHHBIH IpenojaBaTeleM
CPOK.

KOHCIEKT BBIMOIHEH 00yUYarOIUMCs HE 10 33JaHHON TeMe B HE MOJIHOM
o0beMe 0e3 coOmrofeHHs  HEOOXOOMMOH  ITOCIEL0BATENHHOCTH.
OOyuaromuiicst paboTan HE CaMOCTOSATENbHO; HE PACKPBLI TEMY U HE
OTBETHJI HA BOIPOCHI MPENOJIaBaTeNs 0 KOHKPETHON TeMe KOHCIEKTa.
KoHcrekt o(hopMIIeH He aKKypaTHO

JlaGopaTtopHnast pabota

IIxane1 olleHUBaHUS

Kpurepuu onieHuBanust

«OTIIHUYIHO» «Ba4YTCHO»

JlaGoparoprass paboTa BBEINOJHEHA B 00O3HAYEHHBIN MpeTojaBaTelieM
CPOK, MMCbMEHHBIN OTUET 0€3 3aMedaHuil.




JlabopatopHast paboTa BbINOJIHEHA OOy4aromMMCs B HOJHOM o0beMme ¢
coOmoieHeM HeoOXoauMol mocienoBarenbHocTH.  OOyuaromuiics
paboTall IOJHOCTBIO CaMOCTOSTENBHO; IOKa3al HEOOXOIUMBIE VIS
NPOBeNIeHUsT pabOTHI TEOPETUUESCKUE 3HAHMS, NMPAKTHUSCKUE YMEHUS U
HaBBIKH. Pabora (otuer) ocdopmieHa akKypaTHO, B Hamboiee
ONTUMAJIEHOHN /7151 PUKcaIuy pe3yapTaToB hopme

JlabopaTopHast paboTa BBIIIOJHEHA B O00O3HAYCHHBIH IpEmNoaBaTeIeM
CPOK, MICEMEHHBIN OTYET ¢ HEOOIBIIUMHU HeI0YeTaMH.

JlabopaTopHast paboTa BBINIOJIHEHAa OOYYAIOMIMMCS B IIOJIHOM OOBEME H
CaMOCTOATENbHO.  JlOmyIIeHsl  OTKJIOHEHWST  OT  HEoOXOJUMOU
MOCJIC/IOBATENILHOCTY BBINOJHEHUsI, HE BIHSIONIME HAa IPaBUILHOCThH
KOHEYHOI'0 pe3ynbTara. Pabora mNoka3plBaeT 3HAHUE OO0ydYaIOIIUMCS
OCHOBHOTO TEOPETHYECKOTO MaTepualla W OBJIAJCHHE YMEHHUSMH,
HEOOXOJMMBIMH  JUII  CaMOCTOSITEIBHOTO  BBIIIOJIHEHUSI  PabOTHI
JlomynieHpl HETOYHOCTH W HEOPEKHOCTH B O(QOPMIICHHH DPE3YIBTaTOB
paboTsI (oTyeTa)

«XOpOoUIo»

JlabopaTopHast paboTa BBIIOJNHEHA C 33a[ePXKKOW, THUCEMEHHBIH OTYET C
HeJ0YeTaMH.

JlabopaTopHast paboTa BBITONMHSETCA B O(GOPMIETCS OOYJaIOIIIMCS
«yIOBIICTBOPHTEIIHHO IpH HOCTOpOHHEH momorud. Ha BbimonHeHHe paboThI 3aTpayMBacTCs
MHOro BpeMmeHH. OOydaronuiicss MOKa3bIBaeT 3HAHUS TEOPETHYECKOTO
Marepuasa, HO UCIIBITBIBAET 3aTPyJHEHUE MIPU CAMOCTOSTEIBHON padoTe
C MCTOYHHKAMHM 3HaHUI WM npubopamu

JlabopatopHast paboTa He BBHINOJHEHA, MHCbMEHHBIH OTYET He
MIPECTaBJICH.

Pesynprarel, mNoidydeHHble OOyYaroIMMCs, HE TO3BOJIAIOT CeNaTh
MPaBUJIBHBIX BBIBOJAOB M TIOJHOCTBIO PACXOIATCA C IOCTaBJICHHOM
«HEYJIOBJICTBOPUTENBHO» | «HE 3auTe€HO» | Lenbio. lloka3piBaeTcs IUIOXO€ 3HAHHE TEOPETHUECKOro MaTepHuaia U
OTCYTCTBHE HEOOXOANMBIX yMEHHH.

JlabopaTopHast paboTa HE BBINOJHEHA, y YYAIIErocsi OTCYTCTBYIOT
HEOOXOAMMBIE IS TPOBENCHHS pPAaOOTHl TEOPETUYECKHE 3HAHUS,
MPaKTHIECKUE YMEHHS M HaBBIKU

3. TunoBble KOHTPOJIbHbIE 32IaHUSI MJIH HHbIE MAaTEePHAJIbI, HE00X0IUMbIEe
JJISl OLlEHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeSATEeJbHOCTH

3.1 TunoBble KOHTPOJILHBIE 3a/1aHUS IS PellleHus Kelic-3a1a4
KoHTponibHBIE BapuaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctymHo# o0yuaroiiemycs yepe3 ero TUIHbIN KaOUHET.
Hwxe npuBenen obpaser] TUMOBBIX BAPUAHTOB 3aJaHUM Il peIeHus Keic-3a1ad.

OGpa3zelr TUTIOBOTO BapuaHTa Kelc-3a/1auun
«Tema 16. Otansl npoexktupoBanus PTK (I13)»

JlaH MaHMITYJIATOp, COCTOSIIMI U3 3BeHbeB 1, 2 1 3axBara D, nmpuBoanTCS B IBH)KEHHE
npuBogamu A u B. 3axBar D nepememiaercs Baonb npsimoii ON. CO cropoHsl mpuBoma A K
3BeHy 1 mnpukiagpBaercs b0 ynpasistomuii MoMeHT M4 . [IpuBon B Bo3zaelicTByeT Ha 3BEHO
2 ynpaBisoomuM ycuinem Pp.

[Tepemenienue 3BeHa 1 MaHUIy/IATOpa OrpaHUyeHo NpenaTcTBusiMu K u L, mosTtoMy n3MeHeHue
yria moBopota @ = ¢ () aToro 3BeHa BO3MOXHO Jiutb B uHTEpBaje [¢(0), ¢(t)], rae T — Bpems
JIBIDKEHUS 3BeHA. TeXHUUECKUE YCIIOBUS PabOThl MAaHUITYIIITOpa TPEOYIOT, YTOOBI YKa3aHHOE 3BEHO
couwto co cBsa3u K nipu t = 0 1 «MArko» KOoCHyJ10¢h npensatcTBus L mpu t = 1, T. €. Tak, 4T00bI ObUIH
YIIOBJIETBOPEHBI YCIOBUS

d d?
—o(t =0; —o(t)],_,,..=0
dt(P( )|t:0,t:r dtz (P( )|t70,’[71:




[IporpamMmmHubIe JIBVKCHUS 3BEHA I,
YIIOBJIETBOPSIIOIINE TPEOOBAHUSAM «MATKOT0» KacaHWs,
MIPUHATHI B TAKOM BHJIE:

Do®=0¢0)+[¢ () -¢(0)](10-15t/T+61t?/

7) ;

ITo npenokeHHbIM UCXOIHBIM JaHHBIM pa3padoTaTh BapuaHT TeXHUUecKoro 3ananus (T3)
Ha npoektupoBanue PTK.

OO0pasen TUIIOBOrO BapuaHTa Keilc-3a1auun
«Tema 17. Pa3zpaboTka aBTOMaTH3MpOBaHHON cucTeMbl yrpasienus PTK »

I[J'ISI paHee paCCMOTPECHHOI'O JABYX3BCHHOI'O MAHUITYJIATOPA NPEIJIOKUTD AJITOPUTM U BAPUAHT
pcam3anuu aBTOMaTI/I?,I/IpOBaHHOﬁ CHUCTCMBI YIIPABJICHUA

3.2 TunoBble KOHTPOJIbHBIE 32/1aHUs 11l PellleHUs] CHTYAIlHOHHOM 32124l
KoHTposibHBIE BapuaHTBl 3aJlaHUM  BBUIOKEHBI B DJIGKTPOHHOM  HMH(POPMALIMOHHO-
obpazoBarenbHoil cpeae Upl YIIC, noctynHoi oOyyaroniemycs 4yepe3 ero JTUYHbII KaOUHET.
Hwxe npuBenen obpaser] TUIIOBBIX BAPUAHTOB 3aJaHUM ISl pEIICHUSI CUTYaIlMOHHBIX 3a7a4.

OO6pa3zer; TUTIOBOTO BapuaHTa CUTYallMOHHOMN 33/1a4l
«Tema 4. [IpennpoexTHbIe pabOTHI TP CO3AAHNU U3/eNHs. Pa3paboTka TEXHUKO-3KOHOMUYECKUX
npeaiokeHui. busHec-mian. @OpMHUPOBaHNE KPUTEPUEB KaueCTBa»

JlaHo: aBTOHOMHBII MOOUITBHBIN POOOT ¢ QYHKIMEN aBTOHOMHON HaBUTaLlUU.
CdopmupoBaTtsh 1 0POPMHUTH B BHJIE TAOJIUIE KPUTEPUH KauecTBa K poOOTY

OO6pazeln TUTIOBOTO BapuaHTa CUTYalIMOHHOM 3a/1a4uu
«Tema 9. Borpochl IpOEKTUPOBAHHS MEXAHUYECKOM MOIEITH

Hcxoanble 1aHHbIE: IPUHATOE MHOKECTBO KuHeMaTnueckux mozene u OITP nmo vuwm;
JTaHHbIe 0 TpeOyeMBIX 3aKOHax JIBMkKeHUss BM3, TpeOoBaHMs K 3aKOHAM JIBH)KEHUS; TaHHBIE O
BHEIIHUX Harpy3kax MexaHU3Ma U TpeOOBaHHUS [0 Harpy304HOM CIOCOOHOCTH; JaHHBIE O BCEX
BHEIIIHUX BO3CHCTBUSAX HA MEXaHU3M U TpeOOBaHUS MO PaOOTOCIIOCOOHOCTH MEXaHU3Ma B
YCIIOBUSX BHEIIHUX BO3JIEHCTBUI; TpeOOBaHHSI HOPMATUBHOM JTOKYMEHTALIUU K MEXaHU3MaM
JTAHHOTO CITY’KeOHOT0 Ha3HAuUeHHUS.

Heobxomumo nmpoussecT:

1. AHanu3 UCXOTHBIX JaHHBIX, TpeOoBaHuil T3 U pe3ynbTaTOB MPEABIIYIINX 3TAllOB
MIPOEKTUPOBAHUS C YYETOM HOBBIX 3HAHUH M JJAHHBIX M0 U3JENUAM — aHajioram Uid OJU3KUM K
IIPOEKTUPYEMOMY;

2. ®opMHUpPOBAHKME MHOKECTBA KPUTEPUEB Ka4eCTBA MEXAHUYECKON MOJIENH;

3. Pa3paboTKy HEAOCTAIOIMX UCXOAHBIX TaHHBIX /Ui IPOSKTUPOBAHUS,

4. IlpoexTtupoBanue conpspkenus ¢ BM3 pabouero oprana,

5. Pa3paboTKy KOHCTPYKIIMH BBIXOJIHOTO 3B€HA MEXaHU3MA;



6. Pa3zpaboTky mpuBOAHBIX MOIYJIEH MEXaHU3MA;

7. MonenvpoBaHUE TUMHAMUKNA MEXAHU3Ma,

8. YTouHEeHHE U ONTUMHU3AINS TEOMETPHUIECKUX MTapaMeTPOB JeTalIel, UX MaTepuala, Bbioopa
TUTOBBIX KOMIUIEKTYIOIIHX.

3.3 TunoBbie KOHTPOJILHBIE 3a1aHUSI VISl PellleHUs PAa3HOYPOBHEBBIX 3a/1a4 (3aaHuii)
KoHTponbHBIE BapWaHThl 3aJaHUW  BBUIOKEHBI B  DJIEKTPOHHOW  HMH(OPMAIMOHHO-
obpaszoBarensHoil cpene Upl YIIC, noctymHo# oOyyaroniemMycs 4epe3 ero JTUYHbINH KaOUHET.
Hwxke mnpuBeneH oOpasell THUIIOBBIX BApUAHTOB 3alaHHi ISl PEIICHUS Pa3HOYPOBHEBBIX
3ajay.

OOpa3sern 3a1aHuil U1 peLIeHUs] Pa3HOYPOBHEBBIX 3a/1a4
«Tema 10. IIpoexTupoBaHue JaTYNKOB COCTOSIHUS MeXaTpoHHOro ycrpoiictsa (JI, I13)»

1. TIpousBecTu mMpOEKTHBINA pacyeT naTyrka koneuHnoro nosoxenus (JIKII) na anemente
Xosna.

JKII na snemente Xosna npeacrasisier mukpocxemy (MC ) anementa XoJuia, 3aKperuieHHYIO Ha
HEMOJIBYKHOM OCHOBAHUU U TOCTOSIHHBIN MarHUT, pa3MEIICHHbIN Ha MOABIKHOM KapeTke. [Tpu
cOMIKEeHUN KapeTKu ¢ ocHoBaHueM 10 3a3opa X01 MC ¢opmupyet curnan norudeckoit "1" mox
BO3JICiiCTBEM MarHutHOro noJjs. [Ipu o6patHoM xoze, IpU yaaleHUu KapeTKU OT OCHOBAHHUS JI0
3a3opa X00 curHas CHUMaETCHI.

B pamkax manHoii 3anaun Tpedyetcs BoiOpath Mapky MC anemenTta Xosia ¥ MarHuTa.
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Cxema BKJIIOYEHUSA

2. HpOI/I3BeCTI/I HpOeKTHLIﬁ pacyeT AaT4YNKa KOHCYHOI'O ITOJIOKCHUA C OTKPBITHIM
OIITUYCCKUM KaHaJIOM
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Cxema AaT4rKa ¢ OTKPBITBIM OIITUYCCKUM KaHaJIOM

OOpa3zer 3a1aHuii U1 PELICHUsT Pa3HOYPOBHEBBIX 3a/1a4
«Tema 13. Beibop npeoOpazoBaTenei 11 MUTaHUS AICKTPOTUIPABIMYCCKUX
aneKTponHeBMaTnueckux asurateneit (I13)»

Hcxoanbie nanubie: popmyna JI1P; Tun yrnpasneHus; mapaMmeTpsl ynpasieHus; pacxon Q,
M%/c (;1/MUH); naBieHMe Ha BBIXOAE P2, MIIa; CIIHCOK apaMeTpOBMHOTOKPHTEPHAIEHOTO 0T60pa
mapok JOI1P; 6a3a nanusix (b/1) anbrepuatusHoro Beidopa DIIP; nomycrumsie OTIL.

BeiOpate npeoGpa3oBaTelib 10 JAHHOMY alrOPUTMY:

1. Beibpats nogxonsme mMapku 1P o popmyne SIIP u npyrum napameTpam BIOODA.
CocraButh «Cucok A.

2. JIns xaxaoro BapuanTa Beioopa u3 «Crnucka A» no P/Q/nuarpamme Haiitu pl, kak TOUKy
nepecedeHus P2 u Q.

3. Eciu pexxum 3akputudecknii (P1 > 1,89p2 + 0,09), To uckimounts Mapky u3 «Crmucka Ay.

4. BeiOpatb ontumalibHble BapuaHThl DIIP, mpuMeHuB TaOINYHYI0 MHOTOKPUTEPUATIBHYIO
ONTUMM3ALIHIO.

3.4 TunoBble KOHTPOJILHBIE 32IaHUS VIS HAMUCAHUS KOHCIEKTA
KoHTponbHBIE BapWaHThl 3aJaHUH  BBUIOKEHBI B  DJIEKTPOHHOW  HMH(OPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JNYHbII KaOUHET.
Hwxe npuBeieH o0pasell TUIIOBLIX BAPUAHTOB 3a/IaHUH [Tl HATTMCAHUSI KOHCIICKTOB.

O0pa3zer] TeM KOHCIEKTOB
«Tema 1. OcHOBHBIE IOHATHSI MTPOEKTUPOBAHMSI MEXATPOHHBIX cucTeM. JKU3HEHHBIN IIUKIT
uznenus. CranaapTsl ¥ ux npumeHenue (JI)»
JKM3HEHHBIN UMK U3ETUs
Konuenmus, crparerus u rexnonoruu CALS
CucTeMHBIH 0AX0/1 K TPOEKTUPOBAHUIO MEXATPOHHBIX CUCTEM
Meton Mmopdonorndeckux Tabnuil (MophoIOrHYecKoro aHaIu3a)
MaremaTnueckre MeTo bl OTBICKAHNS ONTUMAJIbHBIX POEKTHBIX PELICHHUM
MaremaTnueckie OCHOBBI METO/Ia CKAHUPOBAHMS IIPOCTPAHCTBA APaMETPOB B (DYHKITHAX
HaATYpaJIbHOT'O psiJia YHCEeT

Sk wdE

OO6pa3zerr TeM KOHCIIEKTOB
«Tewma 2. [IpoexkTupoBaHre HETUTIOBBIX KOMITIEKTYOmuUX (I113)»

=

[IpoekTupoBaHUE HETUTIOBBIX KOMILIEKTYIOIINUX
NMurtanmoHHOe U MaKeTHOE MOJICTMPOBAHUE, UCTIBITAHKS 00pa3IioB
TpebGoBaHMsI K KaU€CTBY, HOPMATHUBHBIE aKThI IPOCKTHPOBAHUS

wn

O6pa3zerr TeM KOHCIIEKTOB
«Tema 4. IlpennpoekTHbIE paOOTHI IPU CO3IaHUU H3AeNus. Pa3paboTka TEXHUKO-DKOHOMUYECKUX
npeaioxeHuit. busnec-mnan. @opmupoBanue kpurepues kadectsa (J1, I13)»
Pa3zpaboTka TeXHUKO-9KOHOMHUYECKUX MPEI0KESHUN
bu3Hec-11aH Ha CTa MK MTPEANPOCKTHBIX padboT
dopmupoBaHUEe KPUTEPUEB KadecTBa MPOEKTa
VcxonHble JaHHBIE JUIS TIPOCKTUPOBAHUS
Cramgus Texuudeckoro 3ananus (T3) Ha MPOEKTUPOBAHUE MEXATPOHHOTO U3IEIUS
Pa3zpaboTka KOHIIETINY H3ETHS
JlexoMmo3uIust U3AeTus Ha MPUHIIUIIAX MEXaTPOHUKH

NoakowdpE



8. ®opMupOBaHHE CUCTEMbI KDUTEPUEB KauecTBa

OO6pa3zerr TeM KOHCIIEKTOB
«Tema 6. IIpoexTrpoBanue ycTpoicTB 3axBaTHbIX (JI)»
Br160op cioco6a 3axBaThIBaHUS U yIEPKaHHS IPEIMETOB MAaHUITYTUPOBAHHS

Br160p 1 pacueT yCcTpoiCTB CHIIOBOTO MIIM T€OMETPUUYECKOTO 3aMBIKaHUS
BakyymHbI€ 3aXBaThl, aITOPUTM pacyeTa

M

IIpoeKTHBIN pacyeT IPUCOCKU

OO0paser TeM KOHCIIEKTOB
«Tema 8. Pa3paboTka 1 aHaau3 KHHEMaTHIECKUN Mozeneid Mexanu3moB (JI, I13)»
1. Pemenue 3a1a4 ONTUMAIBHOTO BEIOOPA FTEOMETPUUECKUX MTapaMETPOB KHHEMATHUYECKHX

MoJjieel MHOTO3BEHHBIX MEXaHU3MOB
2. Tloka3zarenu KayecTBa KHHEMATUYECKUX MOJeel
3. Kunemarmueckue MOJICIH CHCTEM Pa3TPy3KH

O0pa3zer] TeM KOHCIEKTOB
«Tema 9. Bonipock! npoexkTrpoBanus Mmexanudeckoi Mozenu (JI, [13)»
1. VYpaBHEeHUS IMHAMUKHU MEXaHU3MOB

2. Kputepun kauecTBa MEXaHHUECKUX MoJieNeH, moctpoennsie Ha pemenusx O3/ u I13 /]
3. Pa3paboTka HeOCTAIOIINX UCXOAHBIX JAHHBIX ISl POSKTHPOBAHHUS

O6pa3zerr TeM KOHCIIEKTOB
«Tema 10. [IpoexTupoBaHue JATYNKOB COCTOSIHUS MexaTpoHHoro ycrpoiictsa (JI, I13)»

Bb160p Mapku 1 KOMIIOHOBKA JaTYUKOB BHYTPEHHEN HH(GOpMaUy MOTYIs
Bo160p 1 pazmMernieHre CuIOMOMEHTHBIX JaTYUKOB

Be10op 1 pa3menieHre JaTYMKOB TeMIepaTypbl

HaOGnromarenu cocTosHUS MEXaTPOHHOTO YCTPOICTBA MIIM €ro yacTei
O011ast cxemMa IPOEKTHOI'O BBIOOPA CEHCOPOB

a bk wnE

OO0pazel TeM KOHCIIEKTOB
«Tema 12. Ynpansiembie uctounuku nutanus (JI)»
1. DmekTporuapaBIuvecKue MPeoOpa3oBaTeIn SHSPTUH TUTAHUS THIPOABUTATEIICH

2. DIEeKTpOITHEeBMAaTHUYECKHE MPeoOpa3oBaTeIl YHEPTUY TUTAHUS ITHEBMO/IBUTATEIICH.

3.5 TunoBsble 3a1aHus 1Jis1 BLITIOJHEHUsI J1a60paTOPHOI padoThl M IPUMEPHbBIIi NepeYeHb
BOIIPOCOB /IS e 3alUThI
KoHTponbHble BapuaHThl 3aJaHUN  BBUIOKEHBI B JJIEKTPOHHOW  MH(GOPMAIMOHHO-
obpazoarenbHol cpene Upl VIIC, noctymHoi#t oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe nmpuenen oOpaszel] THIOBBIX BapHAHTOB 3aJaHUN Ji BBIMOJIHEHUS J1a00paTOPHBIX
paboT ¥ IPUMEPHBIN MTEPEUCHH BOTIPOCOB JJIS UX 3aITUTHI.

O6pazern 3a1aHui 1715 BBIOJIHEHUS 1a00paTOPHBIX padOT U MPUMEPHBINA NIEpeYeHb BOIIPOCOB AJIs
UX 3allUTBI

«Tewma 3. [ToaroroBka rpadudeckoil JokymeHTanuu ¢ ucrnonb3oBanueM CAD-texnomoruit (JIP)»

O6pazern 3a1aHui 715 BBIOJIHEHUS J1a00paTOPHBIX pabOT U MPUMEPHBIH NepedeHb BOIPOCOB [T



UX 3aLIUThI
JlaboparopHas pabota «Co3mganue 3D mojeneii mpOCTBIX AeTalneil MEXaTPOHHBIX CUCTEM)

. Oransl co3ganusa 3D-monenn?

. OCHOBHBIEC HHCTPYMEHTHI IIPU TBEPJOTEIILHOM CIIOCO0E MOJICITHPOBAHKS OCHOBHBIMU ?
. CriocoObI MOAECTTUPOBAHUS TOBEPXHOCTEN?

. AIrOpUTM CO3/1aHUsT 00BEMHOTO JIEMEHTA

AW N —

JlaGopaTtopHnas pabora «Cozmanue 3D Mozeneii npeodpazoBaresneil IBUKESHUS

. UHucTpymenTsI co3ianust 3y0uaThix nepeaay?

. IHCTpyMEHTHI COo3/1aHus BaJlOB?

. IIpeacraBpTe pe3yibTaThl MOAECTUPOBAHUSI.

. Kakas HopmaTHBHas TOKyMEHTalUs perjaMeHTHPYET CO3aHue 3y0uaThiX nepenaq?

AW N~

JlaGopaTtopHas padora «Coznanue cOOpoK»

. VI3 xakux 3JeMEHTOB MOXET COCTOSITh cOOpKa?

. 'ne xpansitcs copepxumoe COOpPKU U €€ CTPYKTypa?
. Kakue Bo3MOXHOCTH JaeT co3naHHas coopka?

. Metopl co3nanust cOOpok?

. OcHOBHBIE HHCTPYMEHTHI 7151 pabOTHI CO COOpKaMHU.

DN D W N =

«Tema 5. KoMIIbIOTEpHBIN aHATIU3 2JIEMEHTOB MeXaTpoHHBIX cucteM (JIP)»

OO6pa3err 3a1aHuid IS BBITIOJTHEHUS JJa00PaTOPHBIX padOT U MPUMEPHBIN MTepEeYCHb BOIIPOCOB IS
HUX 3aIlUThI
JlaGopaTopHas pabora «Pacyer u aHanu3 aerainu mexatpoHHoi mammHbl B CAE-cucteme.
Pacuer mIockoi IIacTHHBI

1. Kakue KOHEUHBIE DJIEMEHTHI UCIOJB3YIOTCA JUISl  aNmpOKCHUMAIlMU  TJIACTHHYATHIX
KOHCTPYKLUI?

2. 3agaun, KOTOPbIE MOKHO peliaTh C MOMOIIBI0 METOa KOHEYHBIX DJIEMEHTOB?

3. Yto Takoe ceTKa KOHEUHBIX JIEeMEHTOB?

4. Ha3zoBUTE OCHOBHBIEC THITHI KOHEYHBIX DJICMEHTOB.

JlabopaTtopHas pabota «Pacder u ananu3 neranu mexaTpoHHoi mamuHbel B CAE-cucteme.
Pacuer Ganku»
1. Kakue KoOHeUHbI€ JIEMEHTHI UCIIOJIb3YIOTCS JJIs alllIPOKCUMAILIUK OaIOUHbIX KOHCTPYKLINNA?
2. N300pa3ute IIOCKHH BYMEpPHBIH 51eMeHT?
3. B kakux ciaydasix IpOBOAUTCS YaCTOTHBIA aHAIN3?
4.

5. OcHOBHBIE HHCTPYMEHTHI JIJIs1 pabOThI CO COOpKaMH.

«Tema 7. [IpoexTupoBanue, pacuet u MojenupoBaHue paboyero oprana (JIP)»

OOpa3zer1 3a1aHui JUIs BBITOJHEHHS 1a00paTOPHBIX PabOT U MIPUMEPHBIH NepedeHb BOPOCOB JUIS
UX 3aIUTHI

JlabopaTtopHas pabota «Pacder u ananu3 neranu mexatpoHHoi mammHabl B CAE-cucteme.
HccnenoBanue crioco0OB 3arpy:KeHUsI KOHCTPYKITUNY

1. Kakue koHEeYHBIE DJIEMCHTHI HCIIOJIB3YIOTCA JIsI alllIpOKCUMAallun 0aIOYHBIX KOHCprKHHﬁ?



2. Kakum o00pa3omM TIpOM3BOIAMTCS 3a/JlaHME 3aKPETUICHWH - CBsI3ed, HajaraeMbIX Ha
KOHCTPYKLUIO?

3. B xakux ciaydasix NpOBOJMUTCS JUHAMHUYECKUN aHATN3 KOHCTPYKIIUH?

4. Kakum 00pazomM Tpou3BOAUTCS (POPMHUPOBAHUE CHCTEMBI HArpy30K, 3a/JaHUe WX 3HAYCHUUN

WK (PYHKIMOHAIBHBIX 3aBUCUMOCTEH OT mapaMeTpoB MoJienu?

DWW — AW~ AWM —

DN D W N =

JlaGopaTtopHnas padora «Ontumuzarus hopmer aetanu B CAE-cucteme. 3D koHCTpyKIIMHN
CIIOKHOM (HhOPMBI»

. [lepeuncnute OCHOBHBIC Tallbl pacyeTa METOJ0OM KOHCUHBIX 3JIEMEHTORB?
. B kakux ciy4asx MpoBOJUTCS TEIJIOBOW aHAJIN3 KOHCTPYKIIMH?

. [lepeuncnure HHCTPYMEHTHI JJIs YIIPABICHUS ITIOTHOCTHIO JIEMEHTOB?

. Onumure daement Hex?

«Tema 11. Pa3zpaboTka JaTYMKOB, IPUOOPOB M CHUCTEMBI YITPABICHHS TEXHOJIOTUISCKUM
nporieccom B cucteme MasterSCADA (JIP)»

JlabopaTtopHnast pabora «OcHOBBI mpoekTUpoBanus B cucreme MasterSCADA»

. Urto Takoe SCADA?

. Kakyto pynkuuro Beimonusor OPC-cepsepa?
. Cranmapter OPC?

. UTO OMUCHIBAET JEPEBO CHCTEMBI?

JlaboparopHas pabora «Co3aaHue JaT4uKoB U MpubopoB B cucteme MasterSCADA»

. Kak npousBoauTtbcs HacTpoiika mkan?

. [IponemoHcTpupyliTEe pabOTy CUCTEMBI, pEATM30BaHHYIO B paMKax jJabopaTopHOi paboThI?
. Uto Takoe tag, CKOJIbKO UX B cucTeMe?

. Kak HacTpouth nuHaMH3aIuio B cUCTEME?

JlaGopaTtopHast pabotra «Pa3paboTka CHCTEMBI YIIpaBIEHUS TEXHOJIOTHUYECKUM ITPOILIECCOM B
cucteme MasterSCADA»

. Kak mpou3BoanThCs HaCTpoliKa apXUBUPOBaHUs?

. Kakum o6pazom moxHO BerancinTh napamerpsl B MasterSCADA?

. Kak mpou3BoanThCs ycTaHOBKA MPEyNPEIUTENbHBIX U aBAPUHHBIX TPaHULL?
. [IponemoHcTpupyiite paboTy B pexuMe TpeHaa?

. CKOJIbKO BUJIOB OTYETOB CYILIECTBYET

3.6 TunoBbie KOHTPOJILHBbIE 321aHUsI 1JIs IPOBeeHHs TECTHPOBAHUS
®DOoH/T TECTOBBIX 3aIaHUI MO TUCIMUIUIMHE COJAEPKUT TECTOBBIC 3aaHUs, pacipeieICHHbIE TI0

pa3aciiaM U TcMaM, C YKa3aHUCM HUX KOJIMYUCCTBA U THUIIA.

Crtpykrypa (hoHIa TeCTOBBIX 3aJaHHIA MO TUCIUTUIHHE

Konunuectso
Wupukarop

TECTOBBIX

JIOCTHKEHUS Tema B cootBetcTBuHM ¢ PIT]] Xapakrepuctuka T3 sananmii
KOMIETEHINH >
B tunst T3

3HaHUe 2-OT3

1-3T3

Tema 1. OCHOBHBIE TIOHATHSA TPOECKTUPOBAHHUSI MEXaTPOHHBIX VMeHe 2-0T3

OIIK-5.1 cucteM. JKnu3HeHHbIH nuka n3nenus. CTaHmapThl U UX 1-3T3
npumenenne (JI) HaBsIk 1 (W) OIIBIT 1-0T3

NeATEIIbHOCTH 1-3T3




2-0T3

3HaHue 1-3T3
2-0T3
Ymenne
OIIK-5.1 Tewma 2. IIpoexTrpoBaHue HETHIIOBHIX KOMILTEKTyrOmuX (I113) 1-3T3
HaBbIk 1 (M111) ombIT 1-0T3
ESTENFHOCTH 1-3T3
3HaHue 2-OT3
1-3T3
N 2-0T3
Tewma 3. IToaroroBka rpaduyecKkoil TOKyMEHTALIUH C YMeHnue
ONK-112 ucnonb3oBanuem CAD-texHonoruii (JIP) 1-3T13
HaBbik 1 (W11) OTIBIT 1-0T3
ESATENHHOCTH 1-3T3
3Hanue 2-OT3
1-3T3
Tema 4. [IpeanpoexTHble pabOTHI IPH CO3AAHUH U3/IEINSI. VMeHme 2-0T3
[K-1.2 Pa3paboTka TEXHHKO-9KOHOMHUUECKHX MpeaoxeHuid. busnec- 1-3T3
mwiad. @opmupoBanue kpurepues kadectsa (J1, [13) HaBbIk 1 (WJTH) OTIBIT 1-0T13
EATENHHOCTH 1-3T3
3HaHue L-ot3
1-3T3
. 1-0T13
OIIK-5.1 Tema 5. KoMnbloTepHBIH aHATN3 3JIEMEHTOB MEXaTPOHHBIX YMeHue
OIIK-11.2 cucrem (JIP) 1-313
HaBpIk 1 (Mi1H) OIIBIT 1-0T13
NeATEIIbHOCTH 1-3T3
3HaHue 2-0T3
1-3T3
YMenue 2-OT3
IK-1.2 Tema 6. [IpoexTrpoBaHue yCTPOUCTB 3axBaTHBIX (JI) 1-3T3
HaBpIk 1 (Mi1H) OIIBIT 1-0T13
NeATEIIbHOCTH 1-3T3
3Hanue L-ot3
1-3T3
1-0T13
OIIK-5.1 Tema 7. [IpoekTHpoBaHUe, pacdeT U MOJCIUPOBaHKE pabodero | YMeHue
IK-1.2 oprana (JIP) 1-313
HaBbik 1 (MJ11) OTIBIT 1-0T3
JEATENHEHOCTH 1-3T3
3HaHue 2-OT3
1-3T3
o . 2-0T3
Tema 8. PazpaboTka u aHamu3 KUHEMaTUIEeCKUI Mojenei YMmenue
OIK-5.1 Mexanusmos (J1, I13) 1-313
’ HaBbik 1 (MJ11) OTIBIT 1-0T3
EATENHEHOCTH 1-3T3
3HaHue 2-0T3
1-3T3
. 2-0T3
Tema 9. Bonpocs! mpoekTupoBanus Mexanndeckoi moaenu (J1, Ymenue
IK-1.2 113) 1-3T3
HaBeIk 1 (W) OIIBIT 1-0T3
NeATEIIbHOCTH 1-3T3
3HaHue 2-0T3
1-3T3
2-0T3
Tema 10. IIpoexTrpoBaHUE TATYMKOB COCTOSIHUS MEXAaTPOHHOTO | YMEHHE
MK-1.2 yerpoiictsa (J1, I13) 1-313
’ HaBwIk 1 (W) OIIBIT 1-0T3
NeATEIIbHOCTH 1-3T3
OIlK-11.2 Tewma 11. Pa3paboTka JaT9uKOB, IPUOOPOB M CHCTEMBI 3HaHNe 1- OT3




YHOpaBJICHUA TEXHOJIOTUYECKUM IIPOILICCCOM B CUCTEME

1-3T3

MasterSCADA (JIP) VveHHe 1-0T13
1-3T3
HaBbIk 1 (M111) ombIT 1-0T3
JIeSITeIbHOCTH 1-3T3
3HaHue 2-OT3
1-3T3
YMeHne 2-OT3
IK-1.2 Tema 12. Yupasnsembie ncTouHAKA rutaHus (JI) 1-3T3
HaBbik 1 (W11) OTIBIT 1-0T3
ESTENHLHOCTH 1-3T3
3HaHue 2-OT3
1-3T3
Tema 13. Bribop npeoOpazoBareneii st TUTaHUS 2-0T3
[K-1.2 AMEKTPOTUPABIMYECKUX U AIEKTPOITHEBMAaTHUECKUX Ymenne 1-3T3
neurateneit (I13) HaBbik 1 (W11) OTIBIT 1-0T3
EATENBHOCTH 1-3T3
3HaHue 2-0T3
1-3T3
Tema 14. BrenporeccopHble YCTPOHCTBA KOHTPOJIS U VMeHe 2-0T3
OIIK-11.2 ynpasienus (MHTepdelcs annapartHble). [paiiBepb 1-3T3
anmapathsie. Matepdeticsr (JI) HaBbik 1 (111) OnbIT 1-0T3
NeATEIIbHOCTH 1-3T3
3HaHue 2-0T3
1-3T3
2-0T3
YMenue
OIlIK-11.2 Tema 15. IIpoextuposanus PTK mo ucxoxaeim qanaeM (JI) 1-3T3
HaBpIk 1 (MiIH) OIIBIT 1-0T13
NeATEIIbHOCTH 1-3T3
3HaHue 2-0T3
1-3T3
YMmenue 2-OT3
OIlK-11.2 Tema 16. Oramsr npoektupoBanus PTK (I13) 1-3T3
HaBbik 1 (MJ11) OTIBIT 1-0T3
EATENHEHOCTH 1-3T3
3HaHue 2-0T3
1-3T3
. 2-0T3
Tema 17. Pa3paboTka aBTOMaTH3UPOBAHHON CHCTEMBI Ymenue
OIlK-11.2 1-3T3
ynpasnenns PTK (I13) HaBbik 1 (WJT1) ONIBIT 1-0T3
EATENHEHOCTH 1-3T3
Hroro 65 - 0T3
65 -3T3

[Tonueiit kommiekT T3 XpaHUTCS B AMEKTPOHHONU HH(DOPMAIIMOHHO-00pa30BaTENbHOM cpefie
HpI'YIIC u obyuaronuiicss IMeeT BO3MOKHOCTh 03HAKOMHTBLCS C IEMOHCTPALIMOHHBIM BapUaHTOM

DT3.

Hwxe npuBenen oOpasell TUIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEAYCMOTPEHHOTO paboueit
MPOTPAMMOMN JUCIUILIHHBI.

1.

[TpoekTupoBaHue TEXHNYECKOTO 00BEKTA — 3TO...?7 (BHIOEPUTE MPABWIBHBINA OTBET):

A) co3nanme, npeodpa3oBaHNe U NpeacTaBIeHNe B IPUHATON ¢opMe o0pa3ua 3TOro, emie
He CYLIeCTBYHIIEro, 00beKTa;

b) mpoBenenne pacyeror cpencrBamu CAD-cucrem;

B) pa3pabotka G-koja st M3roToBICHUS U3enust Ha cTankax ¢ UITY;




I') moaroroBka nudpoBoi MOAEITN U3ICITHSI.

2. ABTOMaTH3MpPOBAaHHOE MPOEKTUPOBAHHUE — 3TO ...

A) nporecc co3gaHusl IPOEKTa B aBTOMATHUECKOM PEKUME;

b) mpouecc co3manus mpoeKTa Mpu MOMOITH CHEIHATM3NPOBAHHOTO ITPOTrPAMMHO-AIIIAPATHOTO
KOMILJICKCA;

B) npoexkTupoBanue, Npu KOTOPOM BCe NMPOEKTHbIE PelIEHUS UM UX YACTh MOJYy4Yal0T
MyTeM B3auMo/ieiicTBHA YesioBeka ¢ JBM;

I') H1 oWH U3 BHIIETICPEUNCIICHHBIX BAPUAHTOB.

3. 2.CAE-»710...

A) aBTOHOMHOE MPOEKTUPOBAHUE TEXHOJIOTUYECKUX ITPOLIECCOB;
b) nporpammupoBanue ycrpoiicts UI1Y cTankos;

B) nn:xeHepHbIe pacyeThl ¢ NOMOIIbLIO IBM;

I') Hu O0MH U3 BBILIENIEPEUUCIEHHBIX BAPUAHTOB.

4. TlpuHiun OJOYHO-UEPAPXHUYECKOTO IOAX0Ja K MPOSKTUPOBAHHUIO 3aKIIOYACTCS B
(3aIUIIUTE OMPEIEIICHHE)

OtBert: bioyHo-uepapxuueckuii moAXo ] K IPOEKTUPOBAHUIO 3aKIF0YAETCS B AEKOMIIO3ULIUN
OIHCAHMS CIOXKHBIX OOBEKTOB Ha HEPAPXUUECKHUE YPOBHU U BBOJUT

MOHSTHE CTUJISI IPOEKTUPOBAaHUS (BOCXOJSIIEE, HUCXOASIEE), YyCTaHABIMBAET CBSI3b

MEXy IapaMeTpaMu COCETHUX MEPAPXUUYECKUX YPOBHEN.

5. B 3aBucuMoCTH OT NHOCIEIOBATENBHOCTU PELICHHs 3a/ad PazINyaloT MPOEKTHPOBAHUE:
(BbIOEpHTE TIPABUIIBHBIE OTBETHI):

A) HuUCXOAsIIICE;

b) Bocxoasiniee;

B) cmemannoe;

') 00BEKTHO-OPUEHTUPOBAHHOE;

J1) cTpykTypHOE.

6. OCHOBHOI MPU3HAK MEXTYHAPOAHOTO CTaHAAPTHI? (BBIOEPUTE MPaBUIILHBINA OTBET)

A) NIPHHAT MEKAYHAPOIHON OpraHu3anueit;

b) npuHAT pernoHanbHOM KOMUCCUEN 1O CTaHAAPTU3ALMH,
B) npunaT 0011€CTBEHHON OpraHu3aluei;

I') npuHAT OTENBHON CTPAHOM.

7. Tunel Poccuiickux crangapros (I'OCT P)? (BbiOepuTe npaBuiibHbIE BAPUAHTHI)

A) TouHble KONUU MEXIYHAPOJHBIX WM peruoHaiabHbIX. O003HAYaIOTCS HEOTIMYUMO OT
“camMOMNUCHBIX” (HALIMOHAJIbHBIX, HATUCAHHBIX CAMOCTOSITENBHO);



b) xomuu MexyHapOIHBIX MM PETHOHAIBHBIX C AoMoNHeHUAMHI. O003HadaroTCs J0OaBICHUEM
K mH(py OTEYeCTBEHHOI'O CTaHIapTa IH(pa MEKIYHAPOJHOTO, KOTOPHIH OBLI B3AT 32 OCHOBY.
Hampumep: TOCT P UICO/M3K 12207,

B) cobcTBenHo, HanmoHanbHbIe cTanaapThl. Hanpumep, TOCT P 34.11-94.

I') Bce BhIlIENEpeUYnC/IEHHbIE.

8. PaccraBbpTe COOTBETCTBUE

A) ECKJ 1. T'OCTsi cepun 21
b) ECILA 2. T'OCTsr cepun 15
B) ECTH 3. TOCT#1 cepun 34
') KCAC 4. T'OCTeI cepun 19
1) CPIIIT 5. T'OCTpwr1 cepun 3
E) CITJAC 6. T'OCTsI cepun 2

OtBer: A=6,b=4,B=5T=3,1=2,E=1

9. PaccraBbTe 3TaIb IMPOCKTUPOBAHUA B OJZKHOM XPOHOJIOTIHYCCKOM ITOPAOKE!

Pabouas noxymeHTanus

OCKU3HBINA MTPOEKT

TexHUYEeCKU MPOEKT

TexHudeckoe 3agaHnue

OnwITHEIN 00paseln

HpOMLII_HJ'ICHHaSI cepus

N OO B~ W N

VYcraHoBo4Has cepust

Otset: 4,2,3,1,5,7,6

10. Kakue mpoeKTHbIE POIelyphl BKIIOYAET MPEANPOSKTHAS CTaaus? (3aIHIINTE OTBET)

OTBert: onpeeneHrne OCHOBHBIX (YHKIMH (Ha3HAYEeHUE) CUCTEMBI (MOIYJIsl, MAIlIMHBL, arperara);
MOJIFOTOBKA TEXHUYECKUX TPEOOBAHUHN K CUCTEME; TEXHUKO-3KOHOMUYECKOE 00OCHOBaHUE
IPOEKTa; aHAJIN3 PhIHKA cOBITAa; COCTaBICHHE OM3HEC-TUIaHa MPOEKTa; MaTeHTHBIN MOMCK aHAJIOTOB;
Hay4yHo-uccienonarensckue padotsl (HUP); onbiTHO-KOHCTpYKTOpCcKHE paboThl (OKP).

11. Kakue moapazmenst B coorBerctBuu ¢ ['OCT 34 comepxkur pasnen TpeOGoBaHus k
cucteme» (BbIOEpUTE BEPHBIE OTBETHI):

A) TpeOOBaHHUS K CUCTEME B IIETIOM;

b) TpeboBanms k GyHKIHAM (3a7a9aM ), BBITIOTHSIEMBIM CHCTEMOMT;
B) TpeGoBanus K BUgaM oOecreueHus;

I') TpeGoBanuMs K SKCIUTyaTalluH;

J1) Bce ykazaHHBIE.



12. 3anumure, YTO 93TO 33 HOPMATHUBHBIN JIOKYMEHT OKC “33.100;35.160”
(xmaccudukaTop, pa3ael, moapasaes u Jap.)

Ortser: OKC (oOmepoccuiickuit KJIacCU(UKATOP CTaHapTOB), 33 —paznen
“TenekoMMyHUKaIUK, ayano, Buaeo”, “100” — noapaznen “sneKTpoMarHuTHasi COBMECTUMOCTD .
OpHako OH TaKke BXOAUT B BeTBb Kiaccupukaropa 35.160. “35” — “Unrdopmanuonnsie
TeXHOJOTHHU. MairHbl KoHTOpckue”, “160” — “Mukpomnpoueccopubie cucteMsl....”. A o KI'C on
umeeT koa “302”, uro o3Havaetr “O” — “OyeKTpOHHAsI TEXHUKA, PaJHOIEKTPOHHUKA U CBA3b , “0”
— “O0mue mpaBuiIa U HOPMBI MO 3JIEKTPOHHON TEXHHKE, PAIHOdJIEKTPOHUKE W CBSI3U~, W T..I.

13. Ha3znauenmne MexaTpoHHBIX MOy Iei? (BBIOEpUTE BEPHBII BAPHAHT OTBETA)

A) TCXHOJIOI'UA, KOTOpas O6’[>C,HI/IH$IGT MCXAaHUKY C OJJIICKTPOHHBIMU U I/IH(I)OpMaI_II/IOHHBIMI/I
TCXHOJIOTHAMMU,

B) CUCTCMHOC COYCTAHUC CCTCCTBCHHO-HAYYHBIX U HWHKCHCPHBIX HaHpaBJ’IeHHfI;

B) (])ymcunoua.m)m,le 3JIEMEHTBI, H3 KOTOPbLIX MOKHO KOMIIOHOBAaThH CJIOKHBIE
MHOTIOKOOpPAMHATHBIC CUCTCMBbI.

14. UcnonHuTeNbHBINA OPraH — 3TO....(BHIOEpUTE BEPHBI BApUaHT OTBETA)

A) MHOXECTBO MEXaHHYECKUX, IPOLECCOPHBIX, OJJIEKTPOHHBIX U AJIEKTPOTEXHUUYECKUX
KOMITOHEHTOB, HaXOSIIUXCS B CBA3SAX JPYT C APYroM, 00pas3yIoMX ONpPEeeHHYIO [IETOCTHOCTb;

b) mexaTpoHHBIN y3en (yCTpOUCTBO), COCTOSIIEE U3 UHTEIPUPOBAHHOIO COUYETAHUS HECKOJIbKUX
3JIEMEHTOB, O()OPMIIEHHBIH KOHCTPYKTUBHO KaK CaMOCTOSTEIbHOE H3/EIME U BBINOJHAIOLIMN
OTIpeICNICHHYIO0 (PYHKIIMIO B PA3IUYHBIX MEXaTPOHHBIX 00BEKTAX;

B) d¢yHknuoHanbHAasg YAaCTh MEXAaTPOHHOIO YCTPOMCTBA, MNpeAHA3HAYCHHAsA UIA
BBIINIOJIHEHHS 1efiCTBHI 110 CUTHAJIAM OT CHCTEMbI YIIPABJICHUS.

15. Ilepeuncnure CymecTBYONUUE CIIOCOObI CXBAaThIBAHUU IIPU CHIIOBOM 3aMBIKAHUHU
OtBeT: noaaepKUBaHUE, CXKATUE, TIPUTATUBAHUE, IPUIIUITAHNE
16. I'mapaBaryeckuii mpuBoa ucnoiab3yercst mis [1P:

A) mainoi rpy30nobeMHOCTH;

b) cpenneii rpyzonoaseMHOCTH;

B) BbICOKO I'PY30II0IBEMHOCTH;

') Bo BceM uana3oHe rpy30noabeMHOCTH.

17. K narunkam BocnipussTHs BHewHel cpensl [1P otHoCcsATCS:

A) 1aTYMKU TPUKOCHOBEHUS, MPOCKAIb3bIBAHUSI, YIBTPA3BYKOBBIE U CBETOJIOKAIINOHHBIE
JATYUKU PACCTOSHHS,

B) CHJIOMOMCHTHBIC JaTYUKH, JaTYUKH o0ecrieueHns HepeMeHleHI/Iﬁ HCIIOJIHUTCIIBHBIX OPraHoOB
pobora;

B) ynbpTpa3ByKoBbBI€ U CBETOJIOKAIIMOHHBIE JJATYNKU PACCTOSTHUS, TEMIIEpATypHbIE TaTYHKH,
JATYUKU YPOBHS;

') paTyuky CKOPOCTH U MOJIOKEHUS UCIIOJHUTENBHBIX OPraHoB po0oTa.

18. PaccraBbTe COOTBETCTBUE



A) TEXHUYECKOTO 3a/laHus 1. cragus pa3pabOTKH KOHCTPYKTOPCKOM JOKYMEHTAILIUU
Ha U3JeNne

B) acku3HOrO MpoekTa 2. JOKYMEHT WJIH HECKOJIBKO JOKYMEHTOB,
OTIPECIISAIONINX [IeTh, CTPYKTYPY, CBOWCTBA U METOIBI
KaKoTo-J1100 mpoeKTa

B) texuuueckoro npoexra 3. JIOKYMEHT WJIM HECKOJBKO IOKYMEHTOB,
ONPEAENSIOINX LIENb, CTPYKTYPY, CBOMCTBA U METO/IbI
KaKoOTro-1100 MpOEKTa, U UCKIIIOYAIOIIHe
JIBYCMBICIICHHO€ TOJIKOBAaHUE Pa3IUYHbIMU
VCIIOJIHUTEIISIMH.

') paGouero npoekra 4. COBOKYIMHOCTb TEKCTOBBIX M IpaQueCKUX JOKYMEHTOB,
o0ecreynBaroINX peaaTn3aluio IPUHSITHIX B
YTBEPKACHHON MPOEKTHOM TOKyMEHTAIllUU
TEXHUUYECKUX PELICHHH

OtBer: A=3,6=2,B=5,T =4,

19. Kakoii opranumzammeid paspaboraHa wmeronuka cocraBieHus 120?  (BeiOepute
IIPABUJIbHBIN OTBET)

A) BcemupHo#t TOproBoii opranuzanuei;

b) Opranm3anueit O0bennnennpix Hanuii mo npoMpInieHHOMY pa3BUTHIO;
B) EBpormeiickum 0aHKOM PEKOHCTPYKIIMH U Pa3BUTHS;

I') MexnyHapoHbIM BalltoTHEIM (oHoM (MB®D);

) Hlanxaiickoit opranuzanueit corpyaanyectsa (LIIOC)

20. OTnrune OM3HEC-TIaHa OT TEXHUKO-YKOHOMHYECKOT0 00OCHOBaHMSA? (3AITUIITUTE OTBET)

Otset: TOO numercs A1 NPOEKTOB BHEAPEHUS HOBBIX TEXHOJIOTHI, IPOLIECCOB U
000pyIOBaHUS Ha YK€ CYILECTBYIOLIEM, pa0OTaIOIIEM PEANPUATHH, TOITOMY aHAJIU3 PHIHKA,
MapKETHUHIOBasi CTpaTerys, ONKMCAaHNe KOMIIAHUH U MTPOJYKTA, a TAKXKE aHAIN3 PUCKOB YacTO
IIPOCTO OTCYTCTBYIOT.

21. BeiOepure BepHBIC TIeTTU IEKOMITO3UIIUH HA TIPUHIIMIIAX MEXaTPOHHUKH:

A) ynpolieHre aHanu3a CTPYKTYpbl U3IENINs;

b) npumeHeHue TUNIOBBIX, alPOOMPOBAHHBIX METO/I0B CUHTE3a;

B) ympoienne KOHCTpYKINH;

') noBeieHne k03ppuiimenTa cTangapTU3ANU W/ WIH YHUDUKAIMH U3IETUS;
/1) BbIsiBIIEHHE YAOOHBIX JIJIsl MHTETPALIUU AJIEMEHTOB;

E) oGecnieuenne TeXHOIOTMUECKUX YCIOBUH MPOU3BOCTBA;

7K) Bce nepevyucieHHbIe.

22. KputepusimMu KayecTBa MPOEKTa MOTYT BBICTYIATh: (BbIOEPUTE BEpHBIE YTBEPKACHNU)

A) TexHu4eckue TpebOBaHNUS;

b) o60mme TexHuyeckue TpeOOBaHMA K JAHHOMY KJacCy U3JeNui, OIpe/eleHHbIe
mexayHapoanbivMu (ISO 9000), rocyaapcTBEHHBIMU U OTPAC/IEBBIMU HOPMATUBHBIMU aKTaMU;

B) texnunueckue tpeGoBanus, Oonee xkecTkue, yeM B T3, BBogumble camMuM Pa3paboTunkom B
LEJISIX TOBBIIMICHUSI TEXHUYECKOTO YPOBHS U3/eNUs, OTpaOOTKM HOBBIX MAEH, HOy-Xay, TaTeHTOB U



T. 1., GOPMUPOBAHUS HAYYHO-TEXHUYECKOTO 3ajena Pa3paboTunka, yIOBICTBOPECHHS TPEOOBAHMIA
PBIHKA, TTOBBIIIECHUS KOHKYPEHTOCIIOCOOHOCTH U3CITHS;

') sxcniepTHBIE OLEHKU MIPOEKTA;

/1) Bce mepevyucIeHHbIE.

23. KauecTBO IPOSKTHOM IOKYMEHTAIIUN OIICHUBAIOT: (BBIOCPHUTE BEPHBIC YTBEPKICHHUS)

A) cucteMoil cTaHIapToOB (rOCYAApCTBEHHBIX, CTAHIAPTOB MPEIIPUITUNA U MEKTYHAPOIHBIX);
B) cucremoii 6e30macHOCTH;

B) TexHnueckum 3aaHueM;

/1) BceM mepe4ucaIeHHbIM BbILIE.

24. HaznaueHue HampaBJsAIOMIMX B MEXaTPOHHBIX cUCTeMax? (3alHUIIUTE OTBET)

25. Kakue TpeOoBaHMS TMPEOBSBISAIOTCS K  HampaBisiommM?  (BbIOepUTE  BEpHBIC
YTBEPKACHUS)

A) obecneyeHne NJIABHOCTH NepeMelieHUs

b) He3HAYUTENbHOCTH CHJIbI TPEHUS

B) 6osb110¥ pecypc padoThl

I') u3HOCOCTOMHKOCTH

J1) criocoOHOCTH K IepeMellleHUI0 IIPH Pe3KHX Nepenajgax TeMneparypbl

26. Kakue TUIIBI HaIIpaBISIOMINX CYIIECTBYIOT? (BBIOEpPHUTE BEpHBIC YTBEPIKICHHU)

A) TpeHus KadeHus

b) Tpenus ckonbxeHus

B) Tpenust nepemermenns
') Bce nepeunicieHHbIE

27. Kako#t Tun HarpaBJIstoLiel MpeCcTaBiIeH Ha pUCyHKe? (3alUIInTe OTBET)

OtBet: LM Hanpasinstonias TpeHHUs KaueHus

3.7 TunoBble 3aJaHNs /151 BBINOJHEHHs KYPCOBOi padoThl H MPUMeEPHDIii epeyeHb
BOIIPOCOB /IS €r0 3aIlUThI
TunoBble 3a7aHusl BBUIOKEHBI B AJIEKTPOHHOW HH(DOPMALMOHHO-00pa30BaTEIbLHON Cpefie
UpI'VIIC, noctynHoil oOy4aromiemMycsi Yepes ero JMUHbIN KaOuHeT.
Hwmwxke npuBeneH oOpasen 3aiaHus Ui BBIIOJIHEHUS KYypCOBOIO IMpPOEKTAa M MPHUMEPHBIH
IIEPEYEHb BONIPOCOB JJIS €r0 3alIUTHI.

OO6pa3zer; TUTIOBOTO 3aJaHUS JIJIs1 BBITIOJHEHUS KyPCOBOTO TIPOEKTa

Manunynsatop, cocrosimuii U3 3BeHbeB 1, 2 u 3axBara D, mpuBOAWTCS B JBHIKEHHE
npuBogamMu A u B. 3axBar D mepemeniaercs Bioss npsimoii ON. CO croponsl mpuBoga A K

3BeHy 1 mpukiIagpBaeTcss JuOO0 ympaBistomuii MoMeHT M4 (BapuanThl 2, 4, 7, 8, 12, 22, 24-26,



29), nubo ympasstomee ycuie Py (Bapuantsl 1, 3, 5, 6, 9-11, 13-21, 23, 27, 28, 30). [IpuBox B
BO3JICHCTBYET Ha 3BeHO 2 nnb0 MomeHTOM Mp (Bapmanthl 1-3, 5, 6, 8-11, 13-21, 23, 27), mubo

yhpasisomum ycuauem Pg (Bapuantel 4, 7, 12, 22, 24-26, 28-30).
] )

J 3

[Tepemenienue 3BeHa 1 (Bapuantei 3, 4, 7, 12, 22, 24-26, 28-30) nnu 3BeHa 2 (BapuaHThi 1, 2,
5,6,8-11, 13-21, 23, 27) Manunymnsitopa orpaHudeHo npenstctBusiMu K u L, mostomy u3MeHeHue yria
noBopoTa ¢ = ¢ (t) 3Toro 3BeHa BO3MOKHO Juib B uHTEpBaie [¢(0), ¢(T)], rae T — Bpemst IBHKEHUS
3BeHa. TeXHMUYEeCKHe yCIIOBUS PabOThI MaHMITYISATOpa TPeOYIOT, YTOOBI YKa3aHHOE 3BE€HO COILIO CO
ces3u K mpu t = 0 U «MArko» KOCHyNOCh mpensrcTBust L mpu t = 1, T. e. Tak, 4TOOBl ObUIH
YJIOBJIETBOPEHBI YCIOBUS

2
S 00am05 01l =0.

[IporpaMmHbIe IBWKEHHS 3BE€HA 1, YIOBIETBOPSIONIME TPEOOBAHUSAM «MSATKOTO» KacaHUs,
TPUHSTHI B TAKOM BUJIE:

Do ® =9 0)+[e(t)-¢ (0)] (10-15t/t+ 612/ 1% (Bapmantsi 2,4, 6,7, 11, 12, 16, 19, 22,
24-26, 28-30);

2) o) =9 (0)+[e (t)- ¢ (0)] [t/ - (1/(2w)) sin (2=t/t)] (BapuanTsr 1, 3, 5, 8-10, 13-15, 17,
18, 20, 21, 23, 27).
3nayenuss @ (0) u ¢ (1) 3aaanbl B Tabuuue. CuiaMu CONMPOTUBIICHUS JABMKEHHUIO TIpeHeOpeyb.
MexaHu3M pacroyiokeH B TOPU30HTAIILHOM IJIOCKOCTHU. /[BM)KEHHEM 3axBaTa OTHOCUTENIBHO 3BE€HA
1 mpeneGpeyb.

B 3agaHuyu npuHATH cieayrone 0003HAUYCHMS:

M1 — Macca NepBOro 3BeHa, 3aXBaTa U MepeHOCUMOT0 B 3aXBaTe 00BEKTA;

IlI2 — Macca BTOPOT'o 3BEHA;

J1 - MOMeHT mHepIHHY 3BeHa 1, 3axBaTa M MEPEHOCHMOTO B 3aXBaTe 00HEKTa OTHOCHTEIBHO

TJIABHOM LIEHTPAJIBHON OCH HHEPLINH;

J2 - MOMEHT uHepIMHU 3BeHa 2.



HenTp TsKecTu 3BeHa | Haxomutcs B Touke C (BapuanTtsl 1- 4, 6-8, 11-13, 16, 18-20, 22-

30) unu B Touke A (BapuaHThl 5, 9, 10, 14, 15, 17, 21).

TpeOyercs:

Pa3paboraTh KOMIUIEKT MPOEKTHON M KOHCTPYKTOPCKOW JOKYMEHTAIMH ISl BO3MOXKHOTO

HOCELYIOEr0 U3rOTOBJICHUS! MAHUITYJIATOPA (Jlajiee CUCTEMBI).

Oransl BeioaHeHus pabotsl (B coorBeTcTBHu ¢ 'OCT 34.601-90):

=

No abkowd

SEEAEE A

1. dopmupoBanue TpeOOBaHUN K CUCTEME.

2. Pa3paboTka KOHIEMIINH pa3padaThIBAEMO CUCTEMBI.

3. Tloaroroska «Texaudeckoro 3aganus» B cootBeTcTBUU ¢ [[OCT 34.602-809.

4. Pa3pa0oTKa KOHLENIHUH CUCTEMBI:

4.1. Pa3zpabotrka npeaBapUTENbHBIX MPOCKTHHIX PEIICHUHN IO CUCTEME U €€ YacTsIM;
4.2. Pa3pabotka noxkymenrtanuu Ha AC u e€ yacTu.

5. TloaroroButh «TexHUUECKON IPOEKT», B KOTOPOM JI0JI’KHA ObITh POU3BECHA:

5.1.  Pa3paboTka MpOEKTHBIX PEIICHUI MO CUCTEME U €€ YaCTIM;

5.2. Pa3paboTrka TOKyMEHTAIlMU Ha CHCTEMY U €€ YacTH;

5.3. Pazpabotka u odopMieHHE JOKYMEHTAIIMU Ha MOCTABKY U3AETHI 1715
komruiekToBanust AC u (MJIM) TEXHUYECKUX TpeOOBaHUN (TEXHMUYECKUX 33JaHNI) Ha
ux pa3paboTKy;

5.4. Pa3pabotka 3aaHuil Ha IPOEKTUPOBAHUE B CMEXKHBIX YACTAX MPOEKTa 0OBEKTA
aBTOMATH3AIIHIH.

6. Pabouas nqoxymeHTarus:

6.1. Pa3pabotka paboueii JOKyMEHTAIlUX Ha CUCTEMY U €€ YacTu;
6.2.  Pa3paboTka ynpaBJsFOIINX MTPOrPaMM.

OO6pa3zer; TUITOBBIX BOIPOCOB JIJIs 3aIIUTHI KYPCOBOTO MPOEKTA
B cooTBeTcTBMM ¢ Kakoil HOPMATHUBHOM JOKyMEHTaIMed paspalaTbiBajgach IPOEKTHAS

JOKyMeHTauus?

IIpencraBbre 1 000CHYITE (PYHKIIMHA CUCTEMBI.

Kakue Tpeb6oBanus k pyHKIUAM chopMyaupoBaHbl B pabote?

Kakue npoexTHbIe Mpouenypsl ObUIH IpoenaHbl Ha 3Tane «TexHuueckoe 3aganue»?

Kaxkue BubI cxeM ObUIHM pean3oBaHbl B pa3feie « TexHnuecKkoe NpeyioKeHne»?

O06ocHyHTe TEXHUYECKOE MPE/IJIOKEHNUE 110 MEXaHU3MY M IaTYNKAM €T0 COCTOSIHHS.
[IpencraBpre yepTek oOmiero Bujga W crnenudukanuioo k Hemy. Kakas undopmanus B
00s13aTeIFHOM TIOPSIKE TOJDKHA OBITh HAaHECEHA?

3.8 [lepeyenn TeopeTHYECKUX BONMPOCOB K 3a4eTy
(U1 OLICHKH 3HAHUIN)

Knaccugukarus BHEIPOIECCOPHBIX YCTPOWCTB KOHTPOJIS U yIIPABICHHUS;
@yHKINN JpaiBEPOB aNMapaTHbIX;
3amuTa OT Ieperpy3ky 1o TOKY Harpy3ku u 3amura ot K3
3amuTa OT JIMHEHHOTO peXMMa B UMITYJIbCHBIX CXeMax
3amuTa OT NaJeHUs HaNPsSYKEHUS! TUTAHUS
3amuTa OT CKBO3HBIX TOKOB B CTOMKaX MOCTOBBIX CXEM
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ABapuifHO€ 3anMpaHie CUIIOBBIX 3JIEMEHTOB
Peanmu3anus TeninoBou 3alUThI
["anibBaHM4eCKas pa3BszKa

. Pacuer u BpIOOp onronapsl;
. AJITOpUTM pacueTa HUMIYJIbCHOM TIaJbBaHMYECKOW pa3BSI3KH Ha JIMOJHO-TPAH3UCTOPHOM

ornromnape.

Knaccugukanus nudpo-ananorossix npeoOpasopareiieit.
[TapameTpsr [TAIT

ITpeoOpa3oBanue unces, UMEIOIIUX 3HAK
[TepemHoxuTenu u genurenu cursanon LIATL
AtTeHtoaTopsl U uHTErpaTopsl Ha LIAIL

CucTeMbl IPSAMOTo IUPPOBOrO CUHTE3a CUTHAJIOB
Ouenka norpemnoctu LHATL

Mukpocxemsl IpaiiBEpOB

[TapameTpsl BbIOOpa MapKu MUKPOCXEMBI JipaiiBepa
Anroputm pacuet napamerpos BeiOopa ALIIIL.
AmnaiioroBsle UHTEpdENCh

[{u¢posbie nHTEPDHENCH

Knaccugukanus mapayieabHbIX TOPTOB.

[TapameTrpsl BbIOOpA MapaliesIbHbIX TOPTOB
[TorpemHocTy napajiiesbHbIX OPTOB

@yHKIMM TPOTOKOJIA

VYpOBHHU IPOTOKOJIOB

Tumns! GppeiiMoB, UX HA3HAYEHUE U COCTaB
VYnpasiieHue 10CTyIOM K IIHHE

Crnoco0sI agpecaru

PabGora Hag ommOKkaMu B COOOIIIEHUAX

TuIl 1 THTEHCUBHOCTD ITPEPHIBAHUN

Wutepdeiic RS-232¢

Nntepdeiic RS2485

Wntepdeiic CAN

Wnrepdeiic USB

Wnrtepdeiic SPI

Nnrepdeiicet UART

OcHOBHBIE IPOEKTHBIE MTPOOIIEMBI IPU OPTaHU3ALMH [TOCIIEI0BATEIbHBIX HHTEP(ENCOB
ANTOpUTM pacuera JUHHUH CBSI3U MEXKIIPOLECCOPHOI0 OOMEHA B MOCIIEI0BATENbHBIX IBOUYHBIX
KoJax

Knaccudukanus taitmepon

TariMep nporpaMMHUpyeMbIi HHTEPBAIbHBIN

Tanimep cTOpoKeBOU

[TapameTtps! BeiOopa UMC TaiimepoB

VYcrpoiicTBa 00paboTKH NpephIBaHU

Monynsuus CUTHaIOB

DneMeHTHI JIOTUKH U Y3716l 00padoTku J[UK
Knaccudukanust pyHKIIMOHAIBHBIX OJIOKOB HA OTIEPAIIMOHHBIX YCHUITHTEIISIX
Knaccudukanus GpuabtpoB

Cxema OThICKaHMs IPOEKTHOT'O PEIICHUs 110 PUIBTPY



52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

©CooNo akowhE

[ S SN T
w N - O

A w0 D

Knaccugukarus poOOTOTEXHHYECKUX KOMILICKCOB

OcHoBHbIe KoMITOHEHTHI PTK

Knaccugukarus PTK MammHoCcTpOUTENbHBIX U TPUOOPOCTPOUTENBHBIX IPOU3BOCTB
[TonsiTHs 0 TMOKOCTH MPOU3BOJICTBA

IToka3zarenu kauecrBa PTK

Craguu npoexktupoBanusi PTK

[Tpeanpoexktabie padboThl npu coznanuu PTK

Texanveckux TpeOOBaHUAX K BHOBB co3maBaecmomy PTK

OO6mre Bompockl pa3paboTku TexHudeckoro 3ananus (T3) Ha npoexktupoBanue PTK
OcHoBHble 3Tanbl npoektupoBanus PTK

AnroputMm npoexktuposanust PTK

AHanu3 UCXOAHBIX AaHHBIX T3 U CUCTEMHBIN aHAIN3 TPOCKTHOM 3a1a4n
IIpoexkTupoBanue cucreMsl MamiH PTK

Anroput™M BEIOOpA MOJIENU MPOMBILUIEHHOTO poboTa

TpebGoBanus K poOOTU3NPOBAHHBIM OPHUEHTUPYIOIIUM YCTPOUCTBAM
TpeboBanus K poOOTU3UPOBAHHBIM (PUKCUPYIOLIUM YCTPOHCTBAM
CnocoObl OpHEHTAIMH B (PUKCALTHH

Meroap! aHanu3a TPaeKTOPUI

Anroputm npoektupoBanust ACY PTK

Buapl MoHTaXHO-HANIAAO0YHBIX padoT

Opraamszanus MHP cunamu 3akazunka u/unn Pazpaborunka
KomnnexkrHocts qokymentaiuu MHP

[TpoBenenne MHP

IIposenenue ucnbitanuii [1P u PTK.

3.9 llepeyeHb THNOBBIX MPOCTHIX NPAKTHYECKUX 32/1aHMI1 K 3a4eTy
(17151 OLIEHKH YMEHMI)
I[To mpencTaBaeHHOM MEKTPUUECKOM cXeMe ONUIINTE (PYHKIIUH IpaiBepOB ammapaTHbIX;
Peann3oBaTh 3amuTy OT MEperpy3KH MO TOKY Harpy3ku u 3amuta oT K3
PeanuzoBaTh 3alUTy OT TUHEHHOTO peKMMa B UMITYJIbCHBIX CXeMax
Peann3oBath 3amuTy OT MaIeHUS HANTPSDKEHUS TUTAHUS
Peann3oBaTh 32Ty OT CKBO3HBIX TOKOB B CTOHKaX MOCTOBBIX CXEM

Peanuzanus TEIIOBON 3aIUTBI

[TpennoxuTh cnoco0 raJbBaHUYECKON pa3BsI3KU

[To npennoxeHHbIM UCXOIHBIM JaHHBIM ITPOU3BECTH PacueT U BHIOOP ONTOMAPHI;
ITpounssectu oneHky norpemnoctu ATl

. MuKpocxeMbl JpaiiBEpPOB

. ITapameTpsl BBIOOpa MapKi MUKPOCXEMBI IpaiiBepa
. Anrroput™ pacuet napamerpoB Beioopa ALIIT.

. BBIYMCIIUTB MOTPEIIHOCTD MapaJuIEIbHOTO ITOPTa

3.10 IlepeyeHb TUMOBBIX MPAKTHYECKHUX 32/IaHUI K 3a4eTy
(17151 OLIEHKH HABBIKOB ¥ (WJIH) OTIBITA I€ATEIHLHOCTH)
CdopmupoBaTh TpeOOBaHUH K cucTeMe (BapuaHT 3aJaHUs [10 BApPHAHTaM).

Onwucarb 1 000cHOBaTh PYHKIUHU K CUCTEME (BapHaHT 3a/laHusl 110 BApUAHTAM).
[TpousBectr pa3pabOTKy KOHIETIIAN CUCTEMBI.

IToarorosuts «Texunueckoro 3aganus» B coorsercTBur ¢ 'OCT 34.602-89.
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[TpousBecTr pa3pabOTKa KOHLIETIIUH CUCTEMBI.

PazpaboTka nmpeaBapuTENbHBIX POEKTHBIX PEIICHHUH MO0 CUCTEME U € YacCTsIM.
Pa3zpabotka noxymenTtanuu Ha AC u €€ yacTu.

Pa3pa0oTaTh NpOEKTHBIE PELIEHUS IO CUCTEME U €€ YaCTsM.

[IpousBectu pa3paboTKy TOKYMEHTALIUU HA CUCTEMY U €€ YacTH.

10 [IpousBectr pa3paboTKy paboueii JOKyMEHTaIlMU (BapuaHT 3aJjaHus 110 BapHaHTaM).

NoabkowhE
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3.11 IlepeyeHb TeOPETHUYECKHX BONMPOCOB K IK3AMEHY
(I OTICHKY 3HAHMIA)

JKu3HEeHHBIN UK U30ETTHS

Konnenmus, crparerust u rexuonoruu CALS

CucTeMHBIN MOAXO0/ K MPOECKTUPOBAHUIO MEXATPOHHBIX CUCTEM
OCHOBHBIE METO/JIbI M CPEJICTBA ITPOCKTUPOBAHUS

[Ipumepsl penieHrs] OCHOBHBIX 3a7[a4 METOJ0M CKaHUPOBaHUS

MHOFOKpI/ITCpI/IaJIBHaSI olnTUMHU3aNus Ha OCHOBC MHOXKCCTBA KPUTCPUCB, 3aJIaHHBIX TaOJIMIHO

CpeancrBa aBTOMaTH3alUMU IPOEKTUPOBAHNUS HA PA3JIMYHbIX dTalax IPUHATHS MPOESKTHBIX
peLeHu i

ba3bl naHHBIX 1 0a3bl 3HAHUHN KaK MHCTPYMEHT IPOEKTUPOBAHUS MEXATPOHHBIX YCTPOUCTB
Pazpabotka kimaccuukaropoB i co3aanus 0a3 qTaHHBIX U 0a3 3HAHWUN KaKk HHCTPYMEHTA
IIPOEKTUPOBAHHUS

[TpoexTrpoBaHNE HETUIIOBBIX KOMILJIEKTYIOIIUX

MMHUTalMOHHOE U MaKETHOE MOJICJIMPOBAHUE, UCTIBITAHUS 00Pa31I0B

TpeboBaHMs K KaueCTBY, HOPMAaTHBHBIE aKTHI POSKTUPOBAHHMS

D¢ dexTrBHAs OpraHu3anys pa3padOTKU MPOESKTOB

[TpennpoekTHbIE paOOThI IPU CO3/IAHUU U3IETUS

Pa3pa0oTka TEeXHUKO-3KOHOMUYECKUX MPETIOKEHU I

busHec-m1aH Ha cTaAuK MPEANPOEKTHBIX paboT

®opMupoBaHUE KPUTEPUEB Ka4ECTBA IPOEKTA

HcxoaHble JaHHbIE 1711 TPOEKTUPOBAHUS

Craaus Texuudeckoro 3ananus (T3) Ha NPOEKTUPOBaHUE MEXATPOHHOTO U3ETHUs
PazpaboTka KoHIIENIIUY U3IETHUS

JlexoMno3unyst U31eaus Ha MPUHIMIIAX MEXaTPOHUKH

®opMupoBaHuE CUCTEMBI KPUTEPUEB KauecTBa

Bb100p 1 o11eHKa KOMIUIEKTYIOIMXHA 3Tane (popMupoBaHUs KOHIETIIUN H3/1ETHs
®opmupoBaHue OOMIMX MPOEKTHBIX PELICHUM

Oco0eHHOCTH POEKTUPOBAHUS 3aXBaTHBIX ycTporcTB. Kiaccuduxkanus

Br160p crioco6a 3axBaTbiBaHUs U yAepKaHUS IPEIMETOB MaHUITYIMPOBAHUS

Br160op u pacueT ycTpoiCTB CHIIOBOTO MITM T€OMETPUUECKOTO 3aMbIKaHUS

BaxyymHBI€ 3aXBaThl, aITOPUTM pacyeTa

IIpoekTHBII pacueT NPUCOCKU

[TocnenoBarenbHOCTh NPUHATHS IPOEKTHBIX PEIIEHUH IPU IPOEKTUPOBAHUN MEXAHU3MOB
Pa3paboTka HCXOTHBIX JaHHBIX Ui MPOEKTUPOBAHUS MEXAaHU3MOB

Pa3paboTka kMHEMaTHUECKOW MOJIENIN MEXaHU3Ma

Kunemarndeckue mapHUPHO-CTEPKHEBBIE MO MHOTOMOBUKHBIX MEXaHU3MOB
Kunemarndeckue MOJEIN MHOTOMOABUKHBIX MEXaHU3MOB T10CIIE10BATEILHON CTPYKTYPBI
Kunemarnyeckue Mojein MEXaHU3MOB MTapaJlIeNIbHON CTPYKTYpPbI

Pemienue 3a1a4 onTUMaNbHOTO BEIOOPA TEOMETPUUYECKUX TAPAMETPOB KMHEMATHYECKUX
MojieJie MHOTO3BEHHBIX MEXaHU3MOB

[Toxazarenu kauecTBa KHHEMaTHUYECKUX MOJIEIEN
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Kunemarnyeckue MoJenu CUCTEM pasrpy3Ku

OO111e BONpOCHI MPOESKTUPOBAHMS MEXaHUYECKOH MOIEIH

OO01me 3a1a4n KOHCTPYUPOBaHUS MEXaHU3MOB

YpaBHEHUS IMHAMUKHA MEXaHU3MOB

Kputepun kauectBa MeXaHM4YECKUX MOJIeel, mocTpoeHHble Ha pemenusx O3/ u [13/]
Pa3paboTka HeoCTaOMMX UCXOIHBIX JAHHBIX JJI IPOEKTHPOBAHUS

[IpoexkTupoBanue conpsoxkenus ¢ BM3

[TpenBapuTenbHasi KOMIOHOBKA MEXaHU3Ma U KOHCTPYKTOPCKast pa3padoTKa MOCTPEayKTOPHON
4acTu

Be10op nBurareseil npuBo0B MEXaTPOHHBIX MAIIUH

[TpoexTrpoBaHNE HETUIIOBBIX BCTPAaUBAEMbIX JIBUraTesIeh

Pa3zpaboTka Texandyeckux TpedoBanuii kK MI1/]

[TpoexTHBII pacueT U BEIOOP MEXAaHU3MOB YIIPABICHUS IBUKCHUEM

Be100op 1 pacueT moABUKHBIX OIOP

MonenupoBanue pabOThI JBUTATENS C HATPY3KOW U OLEHKA KA4eCTBa MPUHATHIX MPOEKTHBIX
peuieHuit

Br160p Mapku U KOMITOHOBKA JIaTYMKOB BHYTPEHHEH MH(OpMAIIH MOy

Crioco0bl nepeiaun KpyTSIIEro MOMEHTa MEXy ABYMS BaJlaMU

Bb160p 1 pacuer HEMOABUKHBIX OIOP MEXAHU3MA

Pa3pabotka kopmyca MoTyst

[TonatnuBocTh MexaTpoHHbIX Moayiiel (IlogaTinBocTh 3€MEHTOB ITpeoOpa3oBareei
JIBYDKEHUS, [10/1aTJIMBOCTh IIpeoOpa3oBaTeneil IBUKEHNU).

JIropToBBIOMparoIIie MEXaHU3MBL. BhIOOpKa MEpTBOrO X0Aa B 3y04aThIX MpeoOpa3oBaTeIsax
JIBYDKEHUS.

JIrodToBBIOMparoIIie MEXaHU3MBI. BbIOOpKa MEPTBOTO X0/1a B BUHTOBBIX MPE00pa3oBaTesixX
JIBYDKEHUS.

Hamnpasnsromye ¢ TpeHuEM CKOJIbXKEHHUS.

Hanpasnsromnue ¢ TpeHueM KayeHuUsl.

[[TapukoBsle LM-Hanpasistomue.

DNEKTPOMAarHUTHbIE TOPMO3HBIE YCTPONCTBA.

JlaT4rKu COCTOSIHUSI MEXaTpOHHOTO ycTpoiicTBa (MYVY)

ITpoexkTrpoBaHKe JaTYNKOB KOHEYHBIX U IPOMEKYTOUHBIX JUCKPETHBIX MOJIOKEHUN
MOJIBUKHBIX 3BE€HbEB MEXaTPOHHOI'O yCTPOWCTBA

Jatuuku nepemerieHuit (myTu)

JaTunku ckopocTH

JlaTunky yckopeHHi (akceaepoMeTphl)

JlaTumku Toka

Be10op 1 pa3melieHre CHIIOMOMEHTHBIX 1aTYUKOB

Bo160p 1 pazMelienye JaTYNKOB TEMIIEPATYPhI

HaOGnromarenu cocTosHUS MEXaTPOHHOTO YCTPOICTBA MIIM €ro yacTei

OO01muii anropuT™ ONTUMAIBHOTO BEIOOPA JATUMKOB BHYTPEHHEH MH(pOpMauu

Jatuuku nHopMaIy 0 BHEIIHUX BO3AEHCTBUAX HA MY U O COCTOSIHUM BHEIIHETO MHUpa
Habmonatenu cuen. Cucremsl Texuuueckoro 3penus (CT3)

OO1m1ast cxemMa IPOEKTHOT'O BBIOOPA CEHCOPOB

CpencTBa BBOJa IaHHBIX OT OrepaTopa

Ycunurenu aHamoroBoro CUrHana

VYceunurenu rapMOHUYECKOTO CUTHAJIA

VYmpasiseMble HICTOYHUKH TUTAHUS

Kittoun s5ekTpoHHbIe, TPAH3UCTOPHBIE

Kitroun 351€KTpoOHHBIE, TUPUCTOPHBIE

Oco0eHHOCTH MPOEKTUPOBAHUS KJIFOUEH OO0JIbIION MOIIHOCTH HAa TPAH3UCTOPAaX U THPUCTOPaX
ABTOHOMHBIE MHBEPTOPHI IOCTOSHHOTO HANPSKEHHUS HA TPAH3UCTOPHBIX KJIFOYaAX C
uctouynukom DC

KoMMyTaTopbl NUTaHus MIaroBbIX JIBUraTesen



85. YnpasisieMble HCTOYHUKH TUTaHUA Ha 0a3€ MCTOUHMKOB SHEPIMH C FTApMOHUYECKUM CUTHAIOM

86. MicTOYHMKH NEpHOINYECKOTO CUT'HATIA, YIIpaBIIsieMble IpephIBaTesIMH (IIpeoOpa3oBaTesn
HINM — CHU — CH)

87. Beibop npeoOpa3zoBaTeneii st MUTaHUS JIEKTPOTUAPABIMUYECKUX U 3JIEKTPOITHEBMATHUECKUX
IBUTaTEIEH

88. DnexTporuapaBiInyecKre mpeoOpa3oBaTeNId JHEPTUU UTAHKS THAPOBUTaTEICH

89. DnexTponHeBMaTHYECKUE TPeoOpa3oBaTeId YHEPI UM TUTaHUS THEBMO/IBUTATEIEH.

3.12 IlepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKHUX 3aJaHUH K IK3aMeHy
(U1 OLIEHKH YMEHUIA)
1. Tlo mpeacTaBieHHBIM HCXOJHBIM JAaHHBIM (TEXHHUECKOE 3aJaHKe) IPOU3BeCTU (POpMHUpPOBAHUE
(YHKINOHATIBHON CTPYKTYPBI MEXaTPOHHOIN CHCTEMBI.
2. Jlnsa npemiokeHHOM cXxeMbl MOOMIIBHOTO poO0Ta M TEXHUYECKHX TPeOOBaHMN ChOpMHUPOBATH
OIIP no MexaHu3My U AaTYUKAM €ro COCTOSHHUSI.
[TpousBecTu JEKOMMIO3UIIMIO U3ACTUS Ha MPUHIUIIAX MEXaTPOHUKH.

4. Ilpou3BecTu pacyeTr 31EKTPOMArHUTHOIO CXBaTa
F 4

w

J.10

OnekTpoMarHuTHbIil cxBaT: 1 — [IM; 2 — obmoTKa; 3 — mpyxuHa; 4 — BTYJIKa; 5 — Cep/ACUHUK;
6—sipMo; 7 — KOpITYC

Hcxonnble JaHHBIC:

[TorpentHoCTh MO3UITMOHUPOBAHMS CXBaTa HAMOOJIbIIIAs, MM;

Macca OMII nanGonbIas, Kr;

[[TepoxoBaTocTh MOBEPXHOCTH KOHTAKTHOM TOPIIA CEPACYHUKA U TOpLa spMa , Rz ¢, MKM;

[ITepoxoBarocTk MoBepXHOCTU KOHTakTHOU DMII, Rz »mm, MkwM;

Hanpsoxenne nutanus noctossHHOTO Toka, U, B;

Temmnepatypa cpensl npuMenenus, °C;

HMcxomHbie JaHHBIC IO BapHUaHTaM.

5. TIpousBecTH MpOEKTHBIN pacueT nqaTyuka koHeuHoro nonoxenus (JIKIT) na repkone
JKII Ha repMeTn3npoBaHHOM KOHTaKTe (FEpKOHE) MpeACTaBIseT FepKOH, 3aKpETJICHHbIN Ha
HEIOABUKHOM OCHOBAaHMHU U ITOCTOSIHHBIM MAarHUT, pa3MELICHHBIN Ha MOABUXKHOU KapeTke. IIpu

COMMKEHUH KapeTKH ¢ OCHOBAaHHUEM J10 3a30pa Xol KOHTAKTBbI Pa3MbIKAOTCA IO BO3JCHCTBUEM

MarHuTHOTO ToJist. [Ipu oGpaTHOM X07€, IPHU yIaIeHUN KapeTKH OT OCHOBAHMS JI0 3a30pa X 00

KOHTAKThI 3aMbIKAIOTCS.

B pamkax nanHo# 3agaun TpeOyercst BBIOpaTh MapKy épKOHa M MarHmra.

Hcxoanble JaHHbBIE 110 BapHaHTaM (3a30p cpabaThIBaHMs, M; 3a30p OTIYCKaHMS, M; TOK Yepe3
KOHTAKTbI, MAKCUMAJIbHBIN, A; HaNpsHKeHUEe KOHTaKTHoe, B).

6. TIpomsBecTH MpOEKTHBIN pacueT naTuuka koneyHoro nonoxenus ([IKII) na snemente Xosa.
JKITI ma snemente Xoa npeacrasisier mukpocxemy (MC ) amemenTta XoJuia, 3aKpeTruieHHY0 Ha
HEMOABM)XKHOM OCHOBaHMHU M IOCTOSIHHBIA MarHuT, pa3MeLeHHbIH Ha MOABMKHON KapeTke. [Ipu
cONMMXEHNH KapeTKu ¢ ocHoBaHueEM J10 3a30pa X01 MC dopmupyer curnan norudeckoit "1" nmoa
BO3/ICUCTBHEM MAarHUTHOTO moiisi. [Ipu o6paTHOM X0/€, IpU yJalleHUH KapeTKH OT OCHOBAHMS JI0
3azopa X00 curnan cHUMaeTcs.



B pamkax manHoit 3agaun Tpedyercs BeIOpaTh Mapky MC anemenTa XoJjuta U MarHuTa.
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Cxema BKIIOUYEHUSA

7. Tlpou3BecTH NPOEKTHBIA PacUET JaTYMKA KOHEUHOTO MOJIOKEHHS C OTKPBITHIM ONTHYECKUM
KaHaJIOM

R1

VDL L VD2

+5 B

B 1:
; [\} Osi.

Xoa

Cxema AaT4yrKa ¢ OTKPBITBIM OIITUYCCKUM KaHAJIOM
I/ICXOI[HBIG JAHHBIC 110 BapHyaHTaM.

8. IlIpomsBecTr pacyeT eMKOCTHOTO JaTYMKa C aKTUBHOW HArpy3KoM.

UyBCTBUTENBHBIA 3JIEMEHT BKIIOYEH B miedo Mocta Bwunaa. JluaroHaabHBIM CHUTHal
paccorinacoBaHMs MOCTYNAET HA IETEKTOP B BUJIE IMOJTHOTO MOCTa, a 3aTeM Ha kommaparop DDI, ¢
BBIXOJa KOTOPOr'0 IIOCTYIHAET Ha BXOJ IIOPTAa KOHTPOJUIEPA.

LI

R&E
—

K 170 noeTw

1

+5 B

9. PacueTr eMKOCTHOTO J1aTYMKa KOHEUHBIX MOJIOKEHUHN C aKTUBHO-PEAKTUBHOM Harpy3Kkoin
Harpyskoit JIKII sBnserca mukpocxema DD1, urpatomasi poiap komnapaTopa, ¢ napaMeTpamu:

RB x=278kOM , rapaHTHpOBaHHBIN MOPOT CpabaThIBAaHUA Ul>0,01 B, IIOPOr BBIKJIIFOYECHUS



u0< 0,005 B , Ug yu 1 = 5 B. Yacrora nHanpsokenust Bo3Oyxnenusi, f = 400I'n. Iopor

cpabaThiBaHMsS JaT4WKa TpPH XOJe MOABMXKHOTO d3JeMeHTa He Oomee IMMm. HauanpHoe
HOJIOKEHUE X0ma | MM.
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10. IpousBecTn pacyeT HHAYKTHBHOTO JaTYNKA KOHEUHBIX mostoskeHnid (KII )
UyscTBUTEIBHBIN 251eMeHT (YD) BKiItOUYeH B 1iedo Mocta Buna. J[maroHansHbIN curHan

paccoriacoBaHus IOCTYNAET HA IETEKTOP B BUJIE JUOIHOIO MOCTA, a 3aTEM Ha KOMIIapaTop
DD, ¢ BbIx0oza KOTOPOTO MOCTYIAeT HA BXOJI MOPTAa BHEIIHUX MPEPHIBAHUM KOHTPOJLIEpA.

[Topor Brimouenust DD1 Upp: = 0,2B, mopor Beikimouenus, DD1 Upp: o = 0,05B. Bxogaoe
conpotuienne DD1 Ry = 270*10° Om.

Hanpspxenne nuranus Uy = SB. Hanpsikxenne Ha Beixone B "1" Ueux 1 = 4,5B.

11. HpOI/ISBeCTI/I pacldCT OTKPBITHIX SJICKTPUICCKUX KOHTAKTOB

TUIsl KOHTAKTOB: a — TOYCYHBIC, 0-— HHHeﬁHBIe; B — IINIOCKOCTHBIC

HcxonHble naHHbIE:
Tur KoHTaKTa «ay;
Tok yepe3 KOHTAKTHBIA MaKCUMaJbHBIH |k =2 A;

Temmnepatypa cpenst T = 30°C.

12. Tlpoussectu pacuer "Mocra Buna".



UH
CxeMa MocTa

HcxonHble naHHBIE:

HomunanbHoe 3HaueHNE U3MEHAEMOT0 pe3uctopa, Om;
MaxkcuManbHOe 3HaYCHHE TOKA U3MEHSAEMOT0 PE3UCTOPa, A;
HomunanbHOE 3HaU€HUE CONPOTUBIIEHUS Harpy3ku, Om;
Jlnana3oH U3MEHEHUs HAIIPSDKEHUS Ha Harpyske, B.

3.13 [lepeyeHb THNOBBIX MPAKTHYECKUX 3aJaHUI K IK3aMeHY
(715t OLIEHKW HABBIKOB M (MITH) OTIBITA AESTEILHOCTH)

13. Ilpou3BecTn ONTUMAIBHBIA BBIOOP THUMOBBIX COOPOYHBIX €IUHHII YIIPABIIEMONW MEXaTPOHHOM
MaIllMHbI, KOTOPasi COCTOUT U3 CIEAYIOLIUX 3JIEMEHTOB (CM. CTPYKTYPHYIO CXEMY)

L1 1 1.2 2 3 4 5 6
13 ‘ 14 ‘ 1.5
‘ 7 8
1 - roHTPOANEP; 2 — gPauBer annaPaTHLI; 3 — SrIPAB/SEeMbIA MC TOUHMK AT OHAS
4 — gBuraTtesis; 5 — pegyxkTopb; 6 — 4AQTUMK MO/OXeHUA;, 7 — AATUMK TOKa;
8 - gaTumk ckopocTuy; 1.1 = nocresoBaTesHL MOPT KOHTDPO//1€Da;

1.2 - mooT mapannessHsv; 1.3 — npeospazosatesis YAC/AYK; 1.4 v 1.5 - AUT.

3aaHbl KpUTEPHUH ONTHUMANBLHOTO BbIOOpa BapuaHTa cOopku (Cb):

@ 1 - KUHEMaTUYeCKOe MepPeaTOuHOE OTHOILIEHUE peayKTopa (min);

@ 2 - HeIOUCTIONH30BAHKUE ABUTATENS 10 MOITHOCTH (min);

@ 3 - mokasartesb HaJIeKHOCTH (CPOK CITYXKOBI 10 KalpeMoHTa) (max);

® 4 - macca Cb (min);

@ 5 - skcnepTHas oLeHKa cioxkHocTH MoHTaxa C b (min);

@ 6 - MmoHTaxHbI 00beM Cb (min);

@ 7 - croumocts noctaBku Cb (min);

@ 8 - croumocts Hanagku Chb (min);

® 9 - croumocts cbopku Cb (min);

@ 10 - croumocTs dkcmuryataiuu Chb (0e3 omnaTsl 2Heprun) (min);

Heob6xomumo oteickats EP - ontumansasie B cuny 10 kputepueB oréopa ,dj, rae j=1,2,...,10 .
HcxoaHble JaHHbBIE IO BapHAHTAM.

14. Pacyet nuHEHHOTO MOIYJISl MAASTHUKOBOTO THIIA C KAPETKON HA POJTMKOBOM XOJy
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15. HpOI/I3BeCTI/I pacyueT UCIIOJIHUTCIIbBHOIO MCXaHN3Ma TPAaHCIIOPTHOI'O p060Ta C HUMITYJIbCHBIM
ABVKUTCIICEM MMPCACTABJICHHOT'O HA PUCYHKEC
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Pacuetnas cxema munupo6orta: L(t)=DC — mmuna aktuBaropa; AB — 6a3a pobora; mb - macca
IIACCH C HATPY3KOM; Ma — Macca OCHOBaHUsI akTuBaTopa; Mh — Macca TonkaTesst akTuBaropa; Jb —
MOMEHT HHEPLUH IACCH OTHOCUTEIBHO OCH B TOUKE A; Ja — MOMEHT HHEPIIH OCHOBaHHS
aKTHBAaTOPa OTHOCUTEIBHO Ocu B Touke D; Jh — MOMEHT MHEpLUH ToIKaTest OTHOCUTEIHHO OCH B
touke C; AD=d — pedpo maccu podora; S(t) — mar pobora; B(t) — yron OTKIOHEHHUS TOIKATENS OT
rOpHU30HTANH; 30 — HaYaIbHOE OTKJIOHeHHE Tonkaress, W(t)— yroa Bpamienus maccu; rmb —
paJyc BpalleHuUs IEHTPa Mace IIacCH.

[Tpunuun neiictBusi. MUHUPOOOT COCTOUT M3 OECKOJIECHOTO IACCH, OMHMPAIOLIErocs Ha TPYHT B
toukax A, B u cummerpuunsiM uMm B 1utaHe Toukam A' u B'. Ha ocu D cBoGogHO KauaroTcs 1Ba
nuHeHbIX akTtuBaropa  (aktyaropa) DC u  D'C'. Ilpu BbIIBH)KEHHMM  TNOJBMXKHOM 4YacTu
AaKTUBATOPOB BO3HMKAET ycuiaue (Q, BEpTUKAIbHAs  COCTABIISIIONIAs KOTOPOrO IPUIIOJHUMAET
onopy B, cHmxkas TpeHMe IIaccu O TPYHT, a TOPU3OHTAlbHAs COCTABIAIOIAS CO3[AET



TOPU30HTAILHOE CMEIIEHHEe Ha OAWH wiar. [Ipu ompeneneHHOM COOTHOIIEHWH  COCTaBIISIOLIMX
[1accu MOXKET COBepIIaTh MPhDKKHU. Eciu paboTaeT TONBKO OJAMH aKTUBATOP, TO IIACCH JIBHIKETCS
10 KPUBOJIMHEHHON TPACKTOPHUH.



4. MeToan4ueckne MaTepUAaJIbl, ONpPeAe/IsoNue Npoueaypy OlleHUBAHUSA
3HAHUUH, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH
B Ta6J'II/IHe IIPUBCACHBI OIIMCAHHUA IPoUCAYypP IMPOBEACHHA KOHTPOJIbHO-OLCHOYHBIX

MEPOTPHUSTHIA ¥ TPOIEAYP OLECHUBAHUS PE3YITATOB O0YUEHUS C IIOMOIIBIO OIIEHOYHBIX CPEJICTB B
COOTBETCTBUU C paboyeil mporpaMMoi AUCIUILIIHNHBL.

HaumenoBanue
OLEHOMHOTO Onucanust mpoueypsl MPOBEACHUS KOHTPOJIbHO-OLIEHOUYHOTO MEPONPUATHUS U MPOLIETYPhI
OIICHUBAHHMS PE3YJIbTATOB O0YUYCHHUS
CcpeacTBa

Hpeno,uaBaTenL HE MCHEC, YE€M 3a HEACIIO 10 CPpOKa pCIICHUA Kelc-3a/1au TOKEH IOBECTH 10
Keﬁc-:saaaqa CBCIACHUA o6yqa}ou11/1xca npeajiaracMbie Keic-3amaun. PemeHnsle Kelc-3agaud B
Ha3HAYCHHBIN CPOK CHAKOTCA Ha MPOBCPKY MPEIOAaBaTCII0O

[IperomaBaTens HE MEHE, YeM 3a HEACTIO 0 CPOKA PEIICHUS CHUTYAIlMOHHBIX 3a/1a4 JOJDKEH
CutyarnrioHHas 3aada JIOBECTH 10 CBEICHHS OOyJaromuxcs MpeliaraeéMble CHUTYallMOHHBIC 3aladd. PemieHHbIe
CUTYaIlMOHHBIC 33]1a4l B HA3HAYCHHBIA CPOK CIAIOTCS HA MPOBEPKY MPEIOIaBaTEIIO

BrimosnHeHne pa3HOYPOBHEBBIX 3a1ad (3aaHUi), MPEIyCMOTPEHHBIX pabodel mporpamMMmoit
PasHoypoBHeBast 3a1aya | AMCLUIUIMHEL, IPOBOIATCS BO BpeMs MPAKTUYSCKUX 3aHATUH. Bo BpeMs BBINOJIHCHUS 337129
(3amaHue) (3amaHuil) pa3pelnaercs M0Jb30BaThCA YICOHHKAMH, CIIPaBOYHHKAMHU, KOHCIIEKTAMH JIEKIHH,
TETPASAMH JUISl IPAKTHICCKHUX 3aHATHH

3amuTa KOHCIIEKTOB, MPEAYCMOTPEHHBIX pabodell MporpaMMoi AWCIMIUIMHBI, TPOBOJUTCS
BO BpeMs IMpaKkTHYeCKHX 3aHATHiH. IlpemonmaBarens Ha NPaKTHYECKOM — 3aHATHH,
MPEAIIECTBYIOEM 3aHSITHIO IPOBEACHHUS KOHTPOJS, NOBOJUT OO OOYYArONIMXCS: TEMY
KOHCIIEKTOB U TpeOOBaHNUS, IPEABSIBIISICMbIE K MX BBIITOJHEHHUIO U 3aIIHUTE

KoHncnekt

3ammra 1a00paTOpHBIX PabOT MPOBOAUTCA BO BpeMs JabopaTOpHBIX 3aHATHH. Bo Bpems
MPOBEICHUs 3aIUTHI J1a0OpaTOpHOW paboThI MOJIB30BaThCS YUEOHMKAMHM, CHPAaBOYHUKAMH,
KOHCIIEKTAMH JICKLIUH, TETPaasIMH HE pa3penieHo.

[penonaBatens Ha 1abOPAaTOPHOW paboTe, MPEALICCTBYIOIICH 3aHATHIO TPOBEACHHUS 3alIUThI
JTabopaToOpHON paboTHI, AOBOAUT IO OOYYAIOIIMXCSA: HOMEp 3alUIIaeMOi J1abopaTopHOH
paboThI, BpeMs Ha 3aIuTy J1abopaTopHOil paboTHI.

[penonaBatens WHGOPMHUPYET OOYYAIONIMXCS O pe3yibTaTax 3allUThl J1a0opaTOpHOI
paboThI cpasy Hocie ee KOHTPOJIbHO-OLIEHOYHOTO MEPOIPUATHS

JlabopaTopras pabdora

X0/ BBITOJTHEHUS Pa3/ielioB KypcoBOl pabOTHl B paMKaX TEKYIETO KOHTPOJISI OIIEHHBACTCS
Mperno/iaBaTeNeM HCX0/s M3 OOBEMOB BBINOJHEHHBIX Pa0dOT B COOTBETCTBHE CO MIKATAMHU
ouennBanus. IlpenomaBatens wHpOPMHpPYET OOy4arOmIMXCS O pe3ylbTaTax OLCHUBAHUS
Kypcogas pabora BBITIOJTHEHHSI KypPCOBOTO ITPOEKTA CPa3y MOCiIe KOHTPOIbHO-OIIEHOYHOTO MEPOTIPHSTHSL.

B xoze 3ammThl KypcoBOi pabOThl 0OydYarOIMCs AenaeT MOKJal NPOTSHKEHHOCThIo 5 — 7
MuHyT. llpenonaBarens CTaBUT OKOHUYATENBHYIO OIEHKY 3a KypCOBYIO paboTy mocie
3aBepIIEHU 3alUThI, YIUTHIBAS YPOBEHb €€ 3aIlUTHI

Jns opraHuszauMu M TOPOBEACHUS IPOMEKYTOUHOM aTTECTALMA COCTABIIAKOTCS THUIIOBBIE
KOHTPOJIBHBIC 3aJJaHUs HWJIM HWHBIC MaTCpualibl, HGO6XOILI/IMI)IC JJIA OLCHKHU 3HaHI/II\/'I, YMGHI/II\/'I,
HABBIKOB U (WJIM) OMBITA JIEATEIBHOCTH, XapaKTePU3YIOIIUX ATAmbl (POPMHUPOBAHUS KOMITETEHITHIA B
IIPOLIECCE OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI.

[IepeueHb TEOPETHYECKUX BOIIPOCOB M TUIIOBBIE NPAKTHUUYECKHUE 3aJaHUS PA3HOIO YpPOBHSA
CIIOKHOCTH I MPOBEJIEHUS MPOMEXKYTOUHOM arrecTanuu oOydarouiyecsl MOoJIy4yaroT B Hadaje
ceMecTpa d4epe3 JIIeKTPOHHYI HH(OpMaImoHHO-00pazoBarenbHyto cpeny Hpl YIIC (nuunbrii
KaOMHET 00yJaromerocs).

Onucanue npoueayp nNpoBeaeHusi NIPOMeKYTOYHOM aTTecTanuu B opme 3a4era
1 OLICHMBAHUS Pe3yJIbTaTOB 00y4eHHsA
[Ipy mpoBeneHMH NPOMEXYTOYHOW aTTecTalMd B (opMe 3ayeTa MpernojaBaTelib MOKET
BOCIIOJIb30BaThCs PE3yIbTaTAMM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B TeueHue cemectpa. C 1enbro
WCITOJIb30BAaHUsl PE3YyJIbTAaTOB TEKYIIETO KOHTPOJIS YCHEBAEMOCTH, MPENOJABATENb IOJCYUTHIBAET
CPEIHIOI0 OILIEHKY YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIMH oOydaromierocs (CymMMa OIICHOK,
HOJY4EHHBIX 00YYaroIUMCs, AETUTCA Ha YUCIIO OLIEHOK).

Ikana u KpUTEPUH OLIECHMBAHUS YPOBHS C(hOPMHUPOBAHHOCTH KOMIIETEHIUH B pe3yJibTare
HU3Y4YEHHUS JUCHUILIMHBI IPU MPOBEICHUH NMPOMEKYTOYHOM aTTeCTAlNH




B (hopMme 3aueTa Mo pe3yabTaTaM TeKYIIEro KOHTPOJIA
(0e3 TONOJHUTEJIHbHOI0 ATTECTAIIMOHHOT0 MCTILITAHUSA)

CpenHss OLlEHKa yPOBHS
c(hOpMUPOBAaHHOCTH KOMIIETEHIIUH IIkana oneHUBaHUA
0 pe3yabTaTaM TEKYIIETO KOHTPOIIS

Onenka He Menee 3,0 W HET HH  OJHOH

. «3aYTECHO»
HEY/IOBJICTBOPUTENBHOMN OIIEHKH 110 TEKYIIEMY KOHTPOIIIO

Onenka wmenee 3,0 mwim momydeHa XOoTsS OBl onxHA
HEY/IOBJICTBOPHUTENbHASI OLIEHKA M0 TEKYIEMY KOHTPOIIIO

«HEC 3a4YTCHO»

Ecmu onenka ypoBHsI c()OPMUPOBAHHOCTH KOMIIETCHIIMH OOYYaOMIETrocsi HE COOTBETCTBYET
KPpUTCPpUAM HOJYYCHUSA 3a4YCTa oe3 JOIIOJIHUTCIIBHOT'O aTTCCTAlMOHHOI'O HMCIIBITaAHUA, TO
POMEKYTOYHAsI aTTECTalUsl MPOBOIUTCS B (hopMe coOeceoBaHUs MO MEPEUHI0 TEOPETUYCCKHUX
BOITPOCOB U THUIIOBBIX MPAKTUYCCKUX 3a1a4 UJIN B (bopMe KOMITIBIOTCPHOI'O TCCTUPOBAHUS.

[Tpomexxyrounasi arrectanus B (JopMe 3a4era ¢ MPOBEIACHUEM aTTECTAIMOHHOTO HMCIBITAHUS
MMPpOXOAUT HAa NOCICAHEM 3aHATHUHA 110 JUCIHHUIIIINHC.

[Ipu mpoBeneHHHM NPOMEXKYTOUYHOH arTecTanmud B (OPME KOMITBIOTEPHOTO TECTUPOBAHHS
BapHaHT TECTOBOTO 3agaHus Qopmupyercs u3 (OHIA TECTOBBIX 3aJaHUN 1O JUCHUIUIMHE
CIIy4aifHbIM 00pa3om, HO ¢ ycioBueM: 50 % 3amaHuii TOMKHBI ObITh 33JJaHUSIMH OTKPBITOTO TUTIA U
50 % 3amaHuil — 3aKPBITOTO THUIIA.

Onucanue npoueayp NpoBeaeHUsi NPOMEKYTOYHOM aTTecTaluu B popme IK3aMeHa
U OLIEHMBAHUS Pe3yJbTATOB 00y4eHHs
[TpomesxyTounas arrecranus B popMe sK3aMeHa MPOBOIUTCS IyTEM YCTHOTO coOece10BaHHs
o OmseraM win B popMe KOMITbIOTEPHOTO TeCTUPOBAHUSI.

[Ipu mpoBeaeHMM TPOMEKYTOYHOW arrectamu B (opme cobeceqoBaHusT OHIIETHI
COCTaBIISIOTCS TAKUM 00pa30M, YTOOBI KaXKIbI U3 HUX BKJIIOYAI B ce0sl TEOPETUUECKHE BOIIPOCHI U
NPaKTUYECKHUE 3aJaHNs.

buner comepxut: nBa TEOPETHUYECKHUX BOIpoca g OLEHKH 3HaHui. Teopernueckue
BOTIPOCHI BBIOUPAIOTCS U3 MEPEYHS BOMPOCOB K IK3aMEHY; /IBa NMPAKTHUECKUX 3aJaHUS: OIJHO W3
HUX JJIs OLEHKU YMEHU# (BbIOMpaeTcs M3 MepedHs] THUIMOBBIX MPOCTHIX MPAKTHYECKHUX 3aJlaHUuN K
9K3aMeHy); APYroe NMpakTUYecKoe 3aJaHue ISl OIEHKH HABBIKOB W (WJIM) OMBITA JEATEILHOCTH
(BBIOMpAIOTCA W3 MEPEUHs TUMOBBIX MPAKTUYECKUX 3aJIaHUH K DK3aMEeHY).

Pacnipenenenne TeopeTHUECKUX BOIIPOCOB M MPAKTUYECKHUX 33aJaHHUN 110 SK3aMEHAIIMOHHBIM
OusieTaM HaxOJUTCS B 3aKPBITOM JJIsi 00yYarommxcs Aoctymne. Pa3paboTaHHbIN KOMIUIEKT OUIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAIIHOHHO-00PAa30BaTCIbHYIO CpEay
HpI'VIIC, a xpanutcs Ha kadenpe-pazpaboTurke (POHIOB OIEHOYHBIX CPEICTB.

Ha sx3amene oOyuaromuiicst 6epetr Omiier, JJis MOATOTOBKM OTBETAa HA YK3aMEHAIIMOHHBIN
6unet oOyuatoreMycst OTBOJAUTCS BpeMs B npeaenax 45 MuHyT. B npouecce oTBeTa o0yyaromerocs
Ha BOIIPOCHI M 3aJIaHusI OMJIeTa, IPero/iaBaTellb MOXKET 33/1aBaTh JIOTIOJTHUTEIEHBIC BOTIPOCHI.

Kaxnpiii Bompoc/3aganue Ouiieta OLEHUBAETCS MO 4YeThIpexOajibHON cucTeme, a aanee
BBIUUCIISIETCS CpelHee apu(METHYeCKoe OIEHOK, MOJYYCHHBIX 3a KaXKIblid BOMPOC/3a/laHHeE.
Cpennee apuMeTHIecKoe OI[EHOK OKPYTJISAETCS J10 LIEJI0ro 10 MpaBUiIaM OKPYTJICHUS

[Ipu mpoBeneHUM TPOMEKYTOUYHOW aTTecTallid B (OpME KOMITBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3agaHus (opmupyercs u3 (oHAA TECTOBBIX 3aJaHM TO TUCIUIUINHE
ciIy4aiiHbIM 00pa3om, HO ¢ ycimoBueM: 50 % 3amaHuil JOMKHBI OBITh 3aJaHUSIMUA OTKPBITOTO THIIA U
50 % 3agaHuii — 3aKpPBITOrO THIIA.

O0pa3en IK3aMeHALIMOHHOTO ONJIeTa

ﬂT:\f= Dx3aMeHANHOHHBII Oumaer Ne 1 VTBepkaa:

no aucuuminHe «IIpoekTHpPoBaHUE MeXaTPOHHBIX U 3aBenyromuii Kadeapoit

5’6”’ T ‘;B\Q PO0OTOTEXHMYECKUX CHCTEM) « » UpI'VIIC

Y4eOHBIIA TO

1. Cucremnsrit noaxoa K MPOCKTUPOBAHUIO MEXAaTPOHHBIX CUCTEM




2. BbIOOp U pacyeT MOABUKHBIX OTOP

3. HpOI/ISBCCTI/I PacCUCT 2JICKTPOMArHUTHOI'O CXBaTa

I 4

R

DOnekTpoMarHuTHBINA cxBat: 1| — [IM; 2 — oOMoTKa; 3 — mpyKuHa; 4 — BTYJKa; 5 — CEPJICUHUK;
6—sipMo; 7 — KOpITYC
[TorpemHoCcTh MO3ULIMOHUPOBAHUS cXBaTa Hanbobmas, Amax = 1,4 MM;
Macca OMII nan6onpmas, mmax = 12 Kr;
[IepoxoBaToCTh NOBEPXHOCTH KOHTAKTHOM TOpLIA cepliedHHKa U Topua sipma, Rzc = 100 Mxm;
[lTepoxoBarocThk nmoBepxHOCTU KOHTaKTHOU DMII, Rzammn = 200 MkwMm;
Hanpsbxenue nuranus moctosiHHoro Toka, U =220 B;
Temmnepatypa cpeasl npumeHenusi, T = 32 °C.




