[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
®U1O: Makcumos Anekceli bopucosuy

[lomKHOCT: [UPEKTOp AenapTaMeHTa no 00pa3oBaTesbHOI NOAUTHKE " "
[laTa noanucanus: 23.05.2026 Ogbﬁl{lg-g/lc EPCTBO HAYKU U BbJCHIEI'O OBPA30BAHUA POCCUNUCKOU OEJEPALIN

YHuKabHbIl nporpaMMEAERABEHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHUE BBICILIETO OBPA3OBAHNS
8db180d1a5f02ac9e60521a56727427 g NFOICKOBCKHUMN MOJIUMTEXHUYECKUIM YHUBEPCUTET»

(MOCKOBCKHUH MOJIUTEX)

[IepenoBas nHXKEHEPHAS MIKOJIA TEXHOJIOTHYECKOTO JuaepcTBa « FDRy»

m. YTBEPXKJIAIO

Hupeszopy,
ik WZ%//Q ML.HAtyppannae /

¥
7

«26» dhempais 2026r.

»

PABOYAS ITPOI'PAMMA IUCIUAIIVINHBI

TexHuueckue cpeacrsa aBToMaTu3aliumn

Harmpasnenue noaroroBku
15.03.06 MexaTpoHuKka U pOOOTOTEXHUKA

[Ipodunb
MexaTpoHHBIE CHCTEMbI B ABTOMATH3MPOBAHHOM MPOU3BOICTBE
Ksamuduxanus

bakanasp

®opMbl 00yUeHHUS
oYHAasl

Mockaa, 2026 r.



PazpaboTunk(u):

[Ipodeccop kadenpsr AuY, I.T.H. JOLEHT / B.P. T'acusipoB

CornacoBano:
3aBeayronuii kadenpoit « ABTOMAaTHKA U YIIPABICHUEY, ﬂ
I.T.H., mpodeccop .y, /A.A. Paguonos/

PykxoBoauTens 00pa3oBaTeNbHOM MPOrpaMMbl ﬂ /ﬂ

I.T.H., podeccop /A.A. PaguoHos/



w N -

Conepxkanue

Lenu, 3a1a4u ¥ MUIAHUPYEMBIE PE3YIbTATH O0YUEHUS IO AUCIIUIIITHHE ...vvevveereeeanreeieenneeanns 4

MecTo TUCIMITIMHBI B CTPYKTYPE 00Pa30BATEIBHOM MPOTPAMMBI ......vevvieviiiereanresieesreennenees 5

CTpyKTypa U CONEPIKAHNUE JUCIIMIIIIHBL .......vveerianriesirieneesireanes s e sneessneasnesssneesneessneennessnne e 5
3.1 Bunbl yaeOHON PAOOTHI H TPYHOCMEOCTD ....uveuvverteesressresseassessresseessesssesseessesssesseessesssessensens 5
3.2  TemaTHUeCKUN TUTAH U3YICHHS TUCIIHTUTHHB ....cuvveisveesseeasseesseesseesssessnsesssessssesssesssesssessnnes 6
3.3 COMEPIKAHUE JUCTIUTIIIIIHBI .. ..vvveistreesstrtesstesesssesssssesssssesssssesssssesssssesssssesssssessnssessnssessseessssens 6
3.4 Temarnka CEMUHAPCKHUX/TIPAKTHUCCKUX U JTJAOOPATOPHBIX 3AHATHH] .vevvvvvvrsrvreesieeessieeesnnens 7
3.5 TemaTuka KypcOBBIX MPOEKTOB (KYPCOBBIX PAOOT) ..evviiviiiiiiiiiiieiiiiesiiesiieee s sresne e 7

Y4eOHO-METOANYECKOE U NHDOPMAIIUOHHOE OOCCTICTCHHUEC ... vevveerereaneeeseesseeesinessseesseeaseeenns 7
4.1 HopmaTuBHbIE JOKYMEHTBI U 'OCTBI ....vviiiiiiiiiiiicicc e 7
4.2 OCHOBHAS JIUTEPATYPA ....veerveaurisresreansesseesseasseaseesseassesssesstassessessseessessnesseesseasssaseessessnesseesnens 8
4.3 JIOTIOTHUTEIBHAS JIITCPATYPA +..vveuveenreseesueessesseesseassesssesseassesssesseansesssesseessesssesseessessseseensens 8
4.4  DNEKTPOHHBIE 0OPAZ0BATEIIBHBIE PECYPCBL. . ecureerreisreesseeasreesseeareesseeareesseesreessessnneesnessnnes 8
4.5 JIuneH3uoHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE OOCCTICUCHHE ........... ... 8
4.6 CoBpemeHHbIC MpodecCHOHATBHBIC 0a3bl JaHHBIX U HH()OPMAIMOHHBIC CITPABOYHBIC

(63 (03 (S Y15 G PRSPPSO PR 9

MaTepruambHO-TEXHUUECKOE OOCCTICUCHHIIEC . ... c.uveerreaseeesueeaseeasseeasseesseeanseesssesssessnnesnseessesssseenns 9

METOTUYECKUE PEKOMEHTALIHH «.....nveseeeaneeesureasseessseasseessseasseesssessseesssessseassssssseessesaseessessseeenns 9
6.1 MeToauueckue peKOMEHAANH TSl IPETIOIaBaTENIsl IO OPTaHU3AINH OOYUCHHUS ............. 9
6.2 Meroauueckue yKazaHus i O0YJIAFOIIUXCS TI0 OCBOSHUIO JUCIIHILTUHBL .......ccvvennneene. 10

DOH/T OTIEHOTHBIX CPEIICTB «..vvteutveestreesureesssteesssseesassessassessassessssessssessassesssseessssessseessseesnnns 10
7.1 Metoabl KOHTPOJIS U OLIEHUBAHUS PE3YIBTATOB OOYUCHHMS ... ccevvvevreeriernireesneesnneesseesnneens 11
7.2 lllxana 1 KpUTEPUH OIEHUBAHHS PE3YJTBTATOB OOYUCHUS .. vveevvvveeireesiiriesireesseesssseeessnens 12
7.3 OICHOUYHBIC CPEIICTBA ..uvvveersreeesrrssssessssessssessssesssssesssssesssssssssssessssessnssessnssessnssessssessssees 16



1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

Llenp MTUCHMIUTMHBI — W3yYCHHE COBPEMEHHBIX TEXHHYECKHUX CPEACTB aBTOMATH3ALUH MU
yIpaBJICHUS] TEXHUYECKUMH 00BEKTaMH, X TUIIOBBIX CTPYKTYD, IPUHIUIIOB ()YHKIIMOHUPOBAHUS, a
TaKXe MPUOOpPETeHNE HaBBIKOB UX UCIOJIb30BAHUS B COCTaBE aBTOMAaTU3UPOBAHHBIX CUCTEM.

3amauamMy M3Y4YCHUS TUCIHUTUTAHBI SBISIOTCS:

— ToJlyueHHe O0a30BbIX 3HAaHMA OO0 OCHOBHBIX XapaKTEPUCTHKAX TEXHUYECKHX CpE/ICTB
ABTOMATH3allMM, THUIAX W KOHCTPYKIMSIX TEXHHUECKUX CPEACTB MOJIY4YeHHS HWHPOPMALUU O
COCTOSIHUU OOBEKTa, IPUHIHIIBI IOCTPOCHUS CTPYKTYPHBIX, IPUHIMITHAIBHBIX U (YHKLIMOHAIBHBIX
CXeM aBTOMATH3alll{, BO3MOXKHOCTH M OOJIACTH NMPHUMEHEHHS TEXHHYECKHX CPEICTB 00padOTKH,
XpaHeHUs HHPOPMALIUU U BBIPAOOTKU KOMAHHbBIX JEHCTBUI.

— TpuoOpeTeHHe NPAKTUYECKUX HABBIKOB HCIOJIB30BAHUS COBPEMEHHBIX TEXHHYECKHX
CPEICTB aBTOMATH3alMU B COCTaBE aBTOMATH3MPOBAHHBIX CUCTEM, IPOBOJIUTH OLIEHKY TpeOyeMbIX
TEXHUYECKHUX CPEACTB, BEIOMPATH JATYHKH U PETYIUPYIOLINE OPTraHbl, OTBEYAIOIIHE MPEIbIBICHHBIM
TpeOOBaHUSM.

OOyuenne mo aucuuIuinHe «TeXHUUECKHWE CpeJCTBAa aBTOMATH3AIMKW» HAINPABICHO Ha
dopmupoBaHue y 00y4aromuxcs CIEAYIOUMX KOMIIETCHIINA:

Koa v HaumMeHoBaHue
KOMIIeTeHII NI

Nuauxkaropsl
TOCTHKEHUS
KOMIIETEHIINH

HanMmeHoBaHHe MOKa3aTeJs
OLICHUBAHUSA

OIIK-11. Cnocoben
pa3zpabaThiBaTh U
HIPUMEHSTh aITOPUTMBI U
COBpPEMEHHBIE ITU(PPOBHIE
IpOTrpaMMHBIE METObI
pacdeToB U
IPOEKTUPOBAHUS
OTJIEJIbHBIX YCTPOICTB U
HOJICCTEM MEXATPOHHBIX U
pOOOTOTEXHUUECKUX
CHCTEM C UCIOJIb30BAHUEM
CTaH/IapTHBIX
UCTIOJIHUTENIbHBIX U
YIPABJISIOIUX YCTPOUCTB,
CpPEJCTB aBTOMATHKH,
WU3MEPUTEIBHOU U
BBIYUCIIUTENILHOU TEXHUKHU
B COOTBETCTBUHU C
TEXHUYECKUM 3aJJaHHEM,
pa3pabaTbIBaTh HU(GPOBHIE
QJITOPUTMBI U TIPOTPAMMBI
yIpaBIeHUS
POOOTOTEXHUYECKUX
CHUCTEM.

HNOIIK-11.1. ITonumaer
OCHOBHBIC THIIBI
CTaHJAPTHBIX
UCTIOJTHUTEIILHBIX U
YIPaBIISIFOIIUX YCTPOUCTB,
CPEJICTB aBTOMATHUKH U
WU3MEPHUTEIBHON TEXHUKH,
WX JIEMEHTOB U CITOCOOBI
UX IPUMEHEHHS B PaMKax
MEXaTPOHHBIX U
POOOTOTEXHUYECKHIX
CHUCTEM;

HOIIK-11.2. [TpumensieT
QJITOPUTMBI U COBpEMEHHBIC
UQPPOBBIE TPOTPAMMHBIE
METO]IbI PACUETOB H
MPOCKTHUPOBAHUS
OTJIEIBHBIX YCTPOWCTB U
MOJICICTEM MEXATPOHHBIX U
POOOTOTEXHUYECKUX
CHCTEM;

NOIIK-11.3.
PazpabaTsiBaeT aaropuTMbl
U TIPOTPaMMbI yTIPaBJICHUS
MEXaTPOHHBIMH U
POOOTOTEXHUYECKUMU
CHCTEMaMH.

3HaTh:

TUTIBI 1 KOHCTPYKIIUU TEXHUIECKUX
CpEeIICTB NoNyueHus: uHbopMauu
0 COCTOSIHUU OOBEKTa, IPUHIIUITBI
MOCTPOCHUS CTPYKTYPHBIX,
MPUHIUITAATBHBIX |
(GYHKIIMOHATBHBIX CXEM
ABTOMATH3AIMHA MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHUCTEM,
BO3MO>KHOCTH M 00J71aCTH
MPUMEHEHUS TEXHUYECKUX CPECTB
00paboTKH, XpaHEHUS
uHbopmaIuu.

YMmern:

aHAIM3UPOBATH UCXOJIHbIE TaHHBIE
Ha TIPOCKTUPOBAHNE MEXATPOHHBIX
U pOOOTOTEXHUUECKHUX CHCTEM U
MIPOBOJIMTH OIICHKY TPeOyeMBIX
TEXHUUYECKUX CPEJICTB, BHIOMPATH
JATYUKH, UCTIOTHUTEIILHBIC
MEXaHHU3MBI U PETYITUPYIOLIUE
OpraHbl, OTBEYAIOIIHE
MpeIbSIBICHHBIM TPEOOBAHUSIM.
Baanersn:

HaBbIKaMU pabOTHI C
COBPEMEHHBIMH TU(DPOBBIMHU
MIPOrPaMMHBIMH METO/IaMU
pac4eToB U MPOCKTUPOBAHUS
CHCTEM YIpaBIlIeHUs, BEIOOpa
TEXHHUUYECKUX CPEICTB




aBTOMATHU3alMM U yTIPABICHUS JIs
peanu3ay IpOeKTUPYEMbIX
MEXAaTPOHHBIX U
POOOTOTEXHUYECKHX CUCTEM B
COOTBETCTBUU C TEXHUUYECKUM
3aJJaHUEM.

OOII:

2 MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

JlucuumianHa OTHOCUTCS K 00s13aTesibHON YacTu 6510ka b1 «luciumumab! (MOTy I )».
JlucuuriimHa HEmOCPEICTBEHHO CBsI3aHa CO CIEAYIOIMMU TUCUUIUIMHAMUA U MPaKTUKaMU

ABTOMAaTH3aIMs TUIIOBBIX TEXHOJIOIMYECKUX MPOIECCOB B aBTOMOOMIIECTPOCHHH;
ABTOMaTH3aLUS TUIIOBBIX TEXHOJOTMYECKUX MPOLIECCOB B MAIIMHOCTPOCHHH,
I'mapaBnuyeckrie U MHEBMATHYECKUE CPEACTBA aBTOMATHKH;

JlnarHocTuka 1 HaJIe)KHOCTh ABTOMAaTU3UPOBAHHBIX CUCTEM;

Kommiekchl TEXHUYECKUX CPEJICTB B CUCTEMAaX aBTOMATHUECKOTO YIIPaBICHUS;
MarepuanoBeneHue;

Mertobl U CpeACTBA U3MEPEHUM;

MexaTpOHHBIE CUCTEMBI B aBTOMaTU3UPOBAHHOM ITPOU3BOCTBE (B aBTOMOOUIIECTPOCHUH);
MexaTpOHHbBIE CUCTEMBI B aBTOMaTU3UPOBAHHOM MTPOU3BOACTBE (B MAIIMHOCTPOCHUH);
[IponopumonanbHas THAPO- U THEBMOABTOMATHKA,;

Teopust aBTOMaTHUECKOTO YIPABICHUS;

Texaudeckoe 00CITyKUBAaHHE U PEMOHT 000pYA0BaHUS,

DKCIuTyaTanus U HaJlaJka MEXaTPOHHBIX U POOOTOTEXHUYECKHX CUCTEM.

3 CTpyKTypa M cojep:KaHHe IUCHUILTHHBI
OO1m1ast TPyA0E€MKOCTh AUCIUILUTHHBI COCTABIIAET 3 3aueTHble eauHuIbl (108 yacos).

3.1 Buasbl yueoHo#i padoThl M TPYA0EeMKOCTh

Ne ni/m . KosauuectBo | CeMecTphl
Bua yueOHoii padboThl
4acoB 4
1 AyAUTOPHBIE 3aHATHS 54 54
B ToMm uncie:
1.1 Jlexmun 36 36
1.2 | CemuHapcKue/IPaKTHYECKUE 3aHATHUS
1.3 | JlaboparopHbIe 3aHITHS 18 18
2 CamocTosiTejibHasi padoTa 54 54
B ToMm unce:
2.1 IToaroToBka K sK3aMeHYy 18 18
2.2 | BeimosiHeHHE pacyeTHO-rpaduIeCKux paboT 18 18
2.3 | [loaroroBka k 1a00paTOpHBIM paboTaM 18 18
3 IIpomexyTOUYHAS ATTECTALMSA
3auet/mud.3a4eT/IK3aMeH 3K3aMEH
HTtoro 108 108




3.2 TemaTnueckuii NJIaH U3yYeHUS TUCHHUIIMHBI

TpynoemkocTh, yac
AyautopHasi pa6oTa 3
=
5 o Q o 2
Ne Paznebl/TeMbl o - E % w i . g % qE s
n/n AUCHHILIMHBI ¥ = 2, °El g = 2215 S
2 5§ |E5Z| &E| 2| S&
= | 5§28 88| 8| €
o o < o=
O = = = S
1 Pa3znea 1. Beenenne 4 2 0 0 0 2
2 Paznen 2. laTunkn 20 6 0 4 0 10
3JIEKTPOMATHHUTHBIX MepPeMEeHHbIX
2.1 | Tema 1. JlaTunKu 37€KTPOMAarHUTHBIX 4 2 6
MIEPEMEHHBIX.
2.2 | Tema 2. JIaTuyuKu 3JI€KTPOMAarHUTHBIX 2 2 4
MIEPEMEHHBIX.
3 Paznen 3. JaTunkn 33 10 0 8 0 15
TEXHOJIOTHYEeCKHUX MepeMeHHbIX
3.1 | Tema 1. JlaTunku TeMnepaTypabl. 1 2 1
3.2 | Tema 2. JIaTuvKH JTaBJICHUSI. 1 1 2
3.3 | Tema 3. Pacxomomepsl. 1 1 2
3.4 | Tema 4. JIaTuuKu YpOBHSI. 1 1 2
3.5 | Tema 5. JIaTYMKu BPEeMEHH. 2 1 3
3.6 | Tema 6 I103UITMOHHBIC TATYHUKH. 2 1 3
3.7 | Tema 7. JIaTYMKU pacCTOSIHHUSL. 2 1 2
4 Pa3neua 4. Texunueckue cpeacrsa
npeodpazoBaHus H3MEPHUTEIbLHOI 29 10 0 4 0 15
HHpopmanuu
4.1 | Tema 1. Texnudeckue cpeacTpa
npeoOpa3oBaHUs U3MEPUTEITHHOU 4 2 3
uHGbOpMaIIUH.
4.2 | Tema 2. YcunuTenu aBTOMaTHYECKUX 4 6
CHCTEM.
4.3 | Tema 3. Hopmupyrommue 5 5 6
peoOpa3oBaTean
5 Pasnea S. IlporpamMmupyemble peJe 22 8 0 2 0 12
5.1 | Tema 1. IIporpammupyemsie perie. 4 2 6
5.2 | Tema 2. Undopmanus u criocoOb 4 6
peoOpa3oBaHusl.
Hroro | 108 36 0 18 0 54

3.3 Conep:xkanue TUCIHHITITHBI

Pa3gen 1. Beegenune

Beenenne. TunoBod COCTaB TEXHHYECKHMX CPEACTB aBTOMaTu3auuu. [ ocynapcTBeHHas
cucremMa npubopoB (I'CII). VYctpoiictBa mnomydeHus uHpopmauuu o0 oObekre. JlaTumky.
Knaccugukaius 1aTankoB, XapaKTEPUCTHKH, TPEOOBAHUSI.



Paznen 2. IlaT‘-lI/IKI/I IJICKTPOMATIHUTHBIX MEPEMECHHBIX
}_—[aT‘II/IKI/I OJICKTPOMATrHUTHBIX IICPEMCHHBIX. I[aT‘lI/IKI/I TOKa. I[aT‘lI/IKI/I HAaIPsSZKCHUS. I[aT‘lI/IKI/I
MAar"diuTHOI'O ITOJIA.

Pazgea 3. laTuuKH TEXHOJIOTMYECKHX NePeMEHHbIX.

JlaTuuku TeMmmeparypbl, Kiaccuukanus, NPUHIMI OEHCTBUS, NpuMeHeHHe. JlaTuuku
JaBJICHUS, KHaCCI/I(l)I/IKaHI/IH, HpI/IHIII/IH I[GﬁCTBI/ISI, HpI/IMeHeHI/Ie. PaCXOI[OMepI)I, KJ'IaCCI/I(i)I/IKaIII/ISI,
OPUHLIUAI JCHCTBUs, NpuMeHeHue. JlaTuuku ypoBHS, KiIaccHU(PUKAIUS, NPUHIUN JEUCTBUSA,
npuMeHeHue. /laTunku BpeMeHH, Kiaccudukalys, IpUHLKI 1eHCTBUS, IpuMeHeHue. [lo3unnonHbie
JaTYUKH, KIacCHU(pUKalus, TMNPUHIUN  JOSHCTBUS, MNpUMeHeHHe. JlaT4uMKu  pacCTOSHHUSA,
KJIacCU(pUKalusl, IPUHIUI IeHCTBUS, IPUMEHEHUE.

Pa3nes 4. Texunueckue cpecTsa npeodpasoBaHus M3MepUTeIbHONH HH(pOpManum.
TexHuueckue cpeacTBa NpeoOpa3oBaHUs H3MEPUTENbHOM HHPOpMaLuu Y CUIUTETN
aBToMaTuyeckux cucreM. Hopmupyrouue npeoOpa3oBarenu.

Paszgea S. IIporpammupyemsie peJie
[Iporpammupyembie  pene. HMudopmamus U cnocoObl  mpeoOpa3zoBaHus.  S3bIK

nporpammupoBanus LD. IIporpammHuoe o6ecniedenue, nuarepdeiic, pyHKIpoHa.

3.4 TemaTnKa CEeMUHAPCKUX/NPAKTHYECKHUX U JIAOOPATOPHBIX 3aHATHI

3.4.1 CeMuHapCcKue/IPAKTUIECKUEC 3aHATHUS
He npenycmoTpenst
3.4.2 JlabopaTopHbIe 3aHITHS

JlaGopaTtopHnoe 3anstue 1. JlabopatopHas padora Nel. M3yueHne qaT4MKoOB TOKa U
HaIPSKEHUS.

JlaGopaTopHoe 3aHsaTHe 2. 3amuTa JadbopaTopHoil paboThl Nel.

JlabopaTtopHnoe 3anstue 3. JlabopatopHast padota Ne2 N3yueHre 1aTIMKOB MarHUTHOTO
TOJIS.

JlabopaTtopHoe 3anstue 4. 3amura 1adopaTopHoit paboThl No2

JlaGopaTopHoe 3ansTHe 5-6. JJabopaTtopHas pabota Ne3. M3ydyeHune 1aT4nKOB TeMIIepaTyphl

JlabopaTopHoe 3ansatue 7. 3amura 1adbopaTopHoil paboTs Ne3

JlaGopaTtopHoe 3ansatue 8. JlabopatopHas padora Ned. M3yueHne 1aTIYMKOB OCBEIIEHHOCTH

JlabopaTtopHoe 3anstue 9. 3amura 1adbopaTopHoit padboThl Ned

3.5TemaTuka KypcoBbIX NPOEKTOB (KYpPCOBBIX padoT)
He npenycmotpeno

4 Y4yeOHO-MeTOAUYECKOEe U UHPOPMALIMOHHOE o0ecieueHne

4.1 HopmatuBHbie 10KyMeHTbI 1 TOCThbI

He npenycmotpeno



4.2 OcHOoBHasi UTEpaTypa

1. Texuuyeckue cpecTBa aBTOMATU3ALMU U YIIPABICHHA | Y4eOHHK /7151 BY30B / 10J1 o01Ien
penakuueir O. C. KomocoBa. — Mocksa : MznarensctBo FOpaiit, 2026. — 331 c. — (Bsicmee
obpazoBanmue). — ISBN 978-5-534-19350-3. — Tekct : snekTpoHHbI // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/583451.

2. PaukoB, M. 10. TexHuueckue cpeacTBa aBTOMaTH3aIMU : yueOHUK A By30B / M. HO.
PaukoB. — 2-e uzn., ucnp. u non. — Mocksa : M3narensctBo FOpaiit, 2026. — 182 c. — (Bricmiee
obpazoBanmue). — ISBN 978-5-534-11644-1. — Tekct : snekTpoHHbIH // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/584970.

3. Kynukosa, E. A. ABromaru3zainusi MpoM3BOACTBEHHBIX MPOIECCOB B MAIIMHOCTPOCHHH :
y4eOHHK U TTpakTukyMm st By30B / E. A. KynukoBa, A. b. UyBakos, A. H. IletpoBckuii. — Mocksa
: U3narensctBo FOpaiit, 2026. — 252 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-15213-5.
— Tekct : onexktponuwni // OOpa3oBarenvHas 1aTdopma [Opaiit [caiit]. — URL:
https://urait.ru/bcode/588622.

4. Tuxonos, A. . JlaTunku 1 u3MepUTEIbHAS TEXHUKA B DJIEKTPOIHEPTETHKE | YUCOHUK JIIIst
By30B / A. U. Tuxonos, C. B. bupiokos, A. A. ConoBseB. — Mocksa : M3narensctBo HOpaiit, 2026.
— 267 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-15304-0. — TexkcT : 31eKTpOHHBIN //
OopasoBarenbHas wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/589033.

4.3 lonoiHUTEIbHAS JIUTEPATypPa

1. Jlateienko, K. I1. Texuuueckue uzmMepeHust U mpruOOpbI: METOABI U CPEACTBA U3MEPEHUS

: yueObHuk juist By3oB / K. II. Jlateimenko. — 3-e u3A., ucnp. u gon. — MockBa : M31arenbeTBo
FOpaiit, 2026. — 361 c¢. — (Bricmee oOpa3oBanue). — ISBN 978-5-534-20944-0. — Tekcr :
AIIEKTPOHHBIN // Ob6pa3zoBarenbHas iatdopma IOpaiit [caliT]. — URL:

https://urait.ru/bcode/590037

2. CanumxanoB, P. A. TexHuka u cpencTBa MPOBOAHON CBs3M : yueOHoe mocodue / P. A.
CamumkanoB. — Anmatsl, Mocksa : EDP Hub (Maumu Xa6), At [Tu Ap Meaua, 2025. — 189 ¢c. —
ISBN 978-5-4497-3985-8. — Tekcr : anexkrponnsiit // Ludposoit obpazoBatensHblit pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/146292.html.

3. Cagenkos, /I. H. CoBpemeHHbIe porpaMMupyeMble KOHTPOJUIEPHI, IPUMEHsEMbIE TPU
aBTOMATH3AIMU TEXHOJOTUUYECKHX MporieccoB : yuebnoe nmocodue / JI. H. CaBenkoB. — PocrToB-Ha-
Jony : JIoHCKOI TOCYTapCTBEHHBIN TeXHUYeCKUi yHUBepcuTeT, 2024. — 74 ¢. — ISBN 978-5-7890-
2208-5. — Tekcr : anexTponHbii // Lludposoit oopazosarensHbiid pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/150072.html.

4.4J)nekTpoHHBbIE 00pa3oBaTesibHbIE pecypchl
He npenycmotpeno

4.5 JInueH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecmeuyenmne

1. Microsoft-Office
2. [Tporpammusrit kommieke MATLAB R2009a
3. Microsoft-Windows



4.6 CoBpemMeHHbI€e IPo(eccHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

1) UHTEepHET-pecypchl BKIIOYAIOT YI€OHO-METOINYECKHUE MAaTEPHAIBI B SJICKTPOHHOM BUJIE,
npecTaBICHHBIC Ha caiTe https://lib.mospolytech.ru/ B paznene «bubmmorekay.

2) Hayunas snektponHast oudimoTteka http://www.elibrary.ru

3) Poccuiickas rocyaapcTBeHHas ounbmuorexa http://www.rsl.ru

5 MarepuajbHO-TeXHHYECKOE o0ecrneuyeHne

1. KoMmbrOTepHBIH KJTace ¢ MPeayCTaHOBICHHBIM MPOTPAMMHBIM 00€CTICYeHUEM YKa3aHHOM
B 1. 4.5, MynpTUMENIHOE 000pYy0BaHKE (IPOESKTOP, NEPCOHAIBHBIN KOMIIBIOTEP MpernogaBaTes,
9KpaH).

2. Ayautopusi s JEKIHMOHHBIX, MpakTHYecKUx 3aHsATui. OOopyJoBaHME U ammaparypa:
ayJIMTOpHAs TOCKA, BO3MOKHOCTh MCIIOJIb30BAHUS MYJIBTUMETUIHHOTO KOMIUICKCA.

3. Cneunanu3upoBaHHas ayIMTOpUS AJIs IPOBeAeHUs 1abopaTopHbIX padboT. O0opyaoBaHue
U ammapaTtypa: ocIuuiorpadbl, KOMIUIEKT THUIOBOTrO jabopaTtopHoro obopynoBanusi "OCHOBBI
anexktpoHuku"; OD1-C-P (cTennoBoe ucmoaHeHUE, pydHas BEpCusl).

6 MeToauyeckne peKOMeHIAIUT

6.1 MeToanueckue peKoMeHIAIUM JIsI ITPeNnoaaBaTeis M0 OpraHu3anuu
o0yueHus

Ha nepBoM 3aHATHH TO JUCHIUIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYACHTOB C MOPSAKOM €€
u3yueHus (TemMamu Kypca, (hopMaMu 3aHATHH, TEKYLIET0 U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO M pPOJIb AWCIHUIUIMHBI B CHCTEME HayK, €€ MPaKTHYECKOe 3HAaYCHHE, JIOBECTH JIO0 CTYJICHTOB
TpeboBaHus K (hopMe OTUETHOCTH M TNPUMEHEHUS BUJOB KOHTpOJA. Bwlimarorcs 3amanus uis
MIOJITOTOBKH K 3aHSATHSIM.

[Ipu moaroroBke K 1a60paTOpHBIM paboTaM MO MEePEUHI0 OOBIABICHHBIX TEM IPENOIaBaTeIo
HEOOXOIMMO YTOYHHTH ITUIAH UX TPOBEIEHHS, IPOIyMaTh (POPMYITHUPOBKU U COJICPIKaHUE yUEOHBIX
BOIIPOCOB, BHIHOCHUMBIX Ha 00CYXJICHHE, 03HAKOMHUTbHCSA C MIEPEUHEM TEMaTUYECKHX BOIIPOCOB.

B xome paboThl BO BCTYNHTENBHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTH TEMBI
paboThI, ONPEAETUTD MOPAIOK €€ MPOBEICHUS, BpeMs Ha 00CYXIeHHE KaXKA0ro y4eOHOro BOIpoca.
[Tpumensist GpOHTATBHBIN ONPOC JAaTh BO3MOKHOCTB BBICTYITUTH BCEM CTYICHTaM, PUCYTCTBYIOIIHM
Ha 3aHATHH.

B 3akimounTenbHOl 4acTu paboThI ClIEAyeT MOABECTH €€ UTOTH: AaTh OLEHKY BBICTYIUICHHUH
KaXJI0T0 CTYJICHTa ¥ Y4eOHOM IpyNIbl B L1eJ0M. PacKpBITh OJIOKUTENbHBIE CTOPOHBI U HEIOCTATKU
npoBeIeHHOW JTabopaTopHON paboThl. OTBETUTH Ha BOMPOCHI CTYACHTOB. BwimaTh 3amanHust uis
CaMOCTOSTENIbHON PabOTHI O MOJATOTOBKE K CIEAYIOLIEMY 3aHSITHIO.

Metoauka TpenogaBaHus JAUCHUIUTNHBI «TexXHHUUecKue CpeacTBa aBTOMATH3AIUW) U
peanu3anysi KOMIIETEHTHOCTHOTO TOAXOJAa B  M3JIOKEHMHM U BOCHPHUATHM  Marepuania
npeycMaTpUBAEeT HCIONB30BAaHHUE CIECIYIOIIMX AKTUBHBIX W WHTEPAKTHBHBIX (OpM IMpoBeIcHUS
IPYNIOBBIX, UHANBUAYAIbHBIX, ayTUTOPHBIX 3aHATUH B COYETAHWU C BHEAYAUTOPHOU pabOTOH c
1ebp0 GopMUpOBaHUS U Pa3BUTHS MPOGECCUOHATBHBIX HABBIKOB 00YUYAOIIUXCS:

— TOArOTOBKA K BBIIOJHEHUIO M 3alluTa J1a0OpaTopHhIX paboT ¢  TOMOIIBIO
CHEIHAIM3UPOBAHHOIO TPOrPAMMHOT0 O0eCTIeUeHus;

— 3alIMTa U WHAMBHUIYaJIbHOE OOCYX/ICHUE BBINOJIHSAEMBIX 3TANlOB pacueTHO-TpapruecKuX
pabor;
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— TCXHOJIOTMH aHaJIn3a CI/ITyaIII/Iﬁ JJIs1 aKTUBHOI'O 06y‘-ICHI/I$[, KOTOPBIC MMO3BOJIAIOT CTYACHTAM
COCAUHUTDL TCOPUIO U ITPAKTUKY, IPCACTABUTD IPUMCPBI IPUHUMACMBIX pCH_ICHI/Iﬁ Hn ux HOCJIG,Z[CTBPII‘;I,
ACMOHCTPUPOBATH PA3JIMYHBIC TIO3UIINH, (1)OpMI/IpOBaTI) HAaBBbIKH OLICHKHU aJIbTCPHATHBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCJIOBUIX.

O6y‘ICHI/Ie M0 JUCHUIINIMHE BCACTCA C MIPUMCHCHHUEM TPAAUIHMOHHBIX ITOTOKOBO-I'PYIIIIOBBIX
I/IH(I)OpMaI_II/IOHHO-TCHGKOMMyHI/IKaL[I/IOHHBIX TEXHOJIOTHH. HpI/I OCYHICCTBJIICHUU O6p330BaTeJ'ILHOF (V)
mponecca 1nmo JUCHUININHE UCIOJb3YIOTCA CIICAYIOUINC I/IH(l)OpMaIII/IOHHO-TGHGKOMMYHI/IKaIII/IOHHBIG
TCXHOJIOTHUHU: MMPE3CHTAIIUN C IPUMCHCHUEM IIPOCKTOPA U IPOI'PAMMBI PowerPoint.

6.2 MeToanueckue yKa3aHusl JJ1s1 00y4al0UIUXCcsl 0 OCBOCHUIO TN CIUNJIMHBI

CamocrosiTenbHass paboTa SIBISETCS OAHUM U3 BHUAOB YyueOHbIX 3aHsATud. Llenms
CaMOCTOSITENILHON PabOThl — MPAKTUYECKOE CaMOCTOSTEIILHOE MOJNyYEeHHUE CTYJCHTAaMH HAaBBIKOB
paboOTHI B MPOTpaMMe MAaTEMaTHYECKOTO MOJICIIUPOBAHUS, PACCMATPUBAEMBIX B ITPOIIECCE U3YUCHHS
JUCITATIIINHEI.

AyauTopHas caMOCTOsITeIbHas paboTa Mo JUCIMIUIMHE BBITOTHAETCS HAa YYEOHBIX 3aHATHAX
IO/ HEMTOCPEACTBEHHBIM PYKOBOACTBOM IIPENOIaBaTENS U IO €r0 3aJaHHUIO.

BreaynutopHas camocTosiTenbHas paboTa  BBIMOJMHSAETCS CTYACHTOM 110 3aJaHUIO
npernoaaBaTesis, Ho 0e3 ero HeImoCPEICTBEHHOTO YIaCTHSI.

3aoauu camocmoamenbHoil padomul cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOM paboThI;

- OCBOCHHE COJICPKAHUS JUCLIUTUINHBL;

- yrayOseHue coiep KaHus U 0CO3HaHNWE OCHOBHBIX MOHATUN AUCIUILINHBL

- IICTIOJIb30BaHKE MaTepraia, COOPaHHOTO ¥ MOJTYYEHHOTO B XO/IE€ CAMOCTOSTEIIbHBIX 3aHATHIA
1St 3 (PEKTUBHON MOJATOTOBKU K SK3aMEHY.

Buowt éneayoumopnoii camocmosamenvnoi pabomoi:

- CAMOCTOSITEIEHOE U3yUEHHUE OT/IENBHBIX TeM JUCIUTUINHBL,

- BBIMOJIHEHHE PacyeTHO-rpauiIeckux pador;

- IOJITOTOBKA K JTa0OPaTOPHBIM 3aHSTHSIM;

- oopMIIEHHE OTYETOB MO BBINOJHEHHBIM JITAOOPAaTOPHBIM padoTaM M MOJrOTOBKA K HX
3alUTe;

- IOJITOTOBKA K YK3aMEHY.

J171s1 BBITTOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON pab0Thl HEOOXOIUMO TIPOUTH CIIETYIONTNE
ATaIbI:

- OTIpEe/IeNICHUE 1IeJIM CaMOCTOSITENIbHOM paboTHI;

- KOHKpETHU3aIys M03HaBaTeIbHOM 3a/1a4H;

- CAaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENTFHON padoTe;

- BBIOOp a/IeKBaTHOIO Crioco0a JIEHCTBUSA, BEAYILEro K peIeHUIO 33/1a4H;

- INITAHUPOBAHHUE PAOOTHI (CAMOCTOSATEIBHOM HITH C TOMOIIIBIO MTPETIOAaBATEINs) HAJT 33/ I1aHUEM;

- OCYULIECTBJICHHE B TIPOILIECCE BBINOJHEHHS CAMOCTOSTEIBHOH pPabOThI CaMOKOHTPOJIS
(MpOMEKYTOYHOT'O U KOHEUHOT0) PE3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBIMOIHEHUS PabOTHI;

- pepnexcus;

- Ipe3eHTaIus paboThI.

7 @oHJ OLIEHOYHBIX CPEACTB

B npornecce 00yueHHs NCTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOSTENbHOM
paloThI CTYICHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOUHBIX
aTTecTaluu:

- 3al1KUTa JIabOPaTOPHBIX pabdoT;



11

- BBITIOJIHEHHE U 3aIlIATa pacueTHO-TpaduyecKknx padorT;

- OK3aMCH.

B pesynbrare ocBOeHUS AUCUUIUIHMHBI (MOAYJIS) GOPMHUPYIOTCS CIIEAYIOIINE KOMIETCHIIUN:

Kon HanmeHoBaHHe KOMNETEHIIMH BbIMYCKHUKA
KOMIETeHI[HH
CrnocobeH pa3pabaTbiBaTh M IPUMEHATH aJTOPUTMbl M COBpPEMEHHbBIE
UG pPOBbIE MPOTPAMMHBIE METO/IbI PACYETOB U IPOSKTHUPOBAHUS OTAEIBHBIX
YCTPOMCTB U MOJICUCTEM MEXATPOHHBIX U POOOTOTEXHMYECKUX CHUCTEM C
OITK-11 UCIOJb30BAHUEM  CTAHAAPTHBIX HCHOJHUTENBHBIX U  YIPABISIONIUX

YCTPOMCTB, CpPEICTB ABTOMATUKH, W3MEPUTEIBHOM W BBIYUCIUTEIBHOMN
TEXHUKH B COOTBETCTBUU C TEXHHYECKUM 3a/laHueM, pa3pabaThiBaTh

uM(ppoBbIE ATTOPUTMBI
CHUCTEM.

U MporpamMmbl YIPaBJI€HUS POOOTOTEXHHUUECKHX

7.1 MeTobl KOHTPOJISI U OLIEHUBAHMS Pe3YJIbTATOB 00yYeHUsi

Hepe‘-IEHb OLCHOYHBIX CPEACTB II0 JTUCHUIIJIHHE «TexHnUeckue cpeacTrea aBToMaTu3alun»

/11

Bun xonTpons
pe3yabTaToB
00yueHus

HanmenoBanue
KOHTPOJISL pE3YyJIbTATOB
00yueHus

KpaTkast xapakrepucTiKa KOHTPOJIS pe3yIbTaToB
o0yueHus

Texymui

JlaGopatopHas paboTa

JlaGopaTopHasi paboTa BBIOJHIECTCS WHIUBHTYTEHO
KaX/IbIM cTyaeHTOM. O(OpMIICHHBI OTYET CTYACHT
ClaeT TMpEeroJaBaTeNli0 Ha TIPOBEPKY B 3apaHee]
YCTaHOBIICHHBIN CpoK. [Ipn mpoBepke mpemnoaaBaTenb
OIICHWBAaeT KadecTBO O(OPMIICHUS, TNPABUIHHOCTH
pacueToB M BbIBOJOB. K 3ammre sabopaTtopHOU
paboOTBI  JOMYCKAIOTCS  CTYACHTHI,  KOTOPHIC
BBIMIOJIHWIA paboTy, OQOPMHIM B COOTBETCTBUU C
TpeOOBaHUSMU OTUET O JlabopaTopHOU paboTe W
MPEJOCTaBMIIM €ro K 3amuTe. KakIoMy CTyIeHTY)|
3ajjaeTcss HE MeHee 3-X BOIPOCOB Ha TeMY)
mabopaTopHoii paboThl. Jlamee MPOBOMUTCS 3alIUTa
OTYeTa KaXJbIM CTYJCHTOM WHIUBHIyabHO B
dhopmate "Borpoc-oTBeT" (3aar0TCs 3 Bompoca).

Tekymmit

PacuetHo-Tpaduueckas
pabota

OOyJaromuiics B TeYEHHE CEMECTPa CAMOCTOATEIbHO
BBITIOJIHSACT DSl pacueTHO-rpaduyeckux paboT 1o
remMe pasgena. llpu TpoBepke IperojaBaTellh
OLIEHMBAET KadyecTBO O(OpMIIEHHUS, NPaBUIbLHOCTH|
pacyeToB W BBIBOJOB. Jlanee TpPOBOIUTCS 3aIUTa
pacueTHO-rpadudeckoil pabOThl KaXKAOI0 CTYJEHTA
WHIWBUIAYyalbHO B ¢opmare  "Bompoc-oTBeT"
(3amarorcst 3 Bompoca).
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3 [[IpoMexyTOUHBIH

DK3aMeH

[TpomesxyTouHasi aTTecTalys o0yJaromuxcs B popme
PK3aMeHa MPOBOAUTCS MO pe3yibTaTaM BBIMOIHEHHUS
BCEX BHIOB Yy4eOHOH paboThHI, MPeIyCMOTPEHHBIX
y4eOHBIM MJIAHOM MO JAaHHOW JUCIUILTHHE (MOIYJIIO),
pA  STOM YYHTBHIBAIOTCS PE3YJIbTAThl TEKYIIETrO
KOHTPOJIS yCIIEBAEMOCTH B TeUeHHE cemecTpa. OLeHKa
CTETICHH JOCTIKEHHS 00YYarOIUMHICS TIAHUPYEMBIX|
PEe3yJabTaTOB OOYYEHHUS MO AUCLUILIUHE (MOIYIIIO)
MPOBOJUTCS TIPETOJaBaTeIeM, BEIYIINM 3aHATHS 110
MUCLUIUIMHE (MOAYJII0) METOJIOM SKCHIEPTHOMN OLIEHKH.
[lo wroraM NPOMEKYTOYHOM AaTTECTalUMu IO
MUCLUIUINHE  (MOZYJIO)  BBICTABISAETCS  OLICHKA
COTITUIHOY», «XOPOIIO», «YHOBICTBOPUTEIHLHOY» HIIH|
((HEYJIOBJICTBOPUTEIHHOM.

JK3aMeH MPOBOJIUTCS B yCTHOM popme. B aynuropun
HaXOJUTCs MPeroiaBaTelb U He 6osee 5 4eIoBeK u3
qrcia CTyJeHTOB. Bo BpeMs mpoBeieHus SK3aMeHa
ero y4acTHHKaM 3aIlpelaeTcs UMeTh pu cede u
MCII0JIb30BaTh CPEJCTBA CBSI3U (COTOBBIE TEJIE(DOHBI,
MUKpOGOHBI U TIp.). CTyIeHTY BblIaeTcs OUJIeT ¢
TpeMs BorpocaMu. Kom4ecTBO TOTOIHUTETEHBIX
BONpPOCOB — He Oosee AByx. KonndecTBo
MOTIOJTHUTEIBHBIX BOIIPOCOB 3aBHCHUT OT TTOJIHOTHI
oTBeTa cTyaeHTa. [lnurenbHOCTh 3k3aMeHa 1 gac (60
MUHYT).

K mpomexyTouHOM aTTecTalu J0MyCKatTCs TOIbKO
CTYCHTHI, BHIITOJHHUBIINE BCE BUIBI YIeOHON
paboThI, IpeyCMOTPEHHbIE padoueil mporpamMmoit mo
mucnuIuiiHe « TeXHuueckne cpeicTra
ABTOMAaTH3alUN (BBITOJHIIN U YCIIEUTHO 3aIUTHIN
imabopatopHble paboThl U pacueTHO-TpaduyecKue
paboThI)

7.2 Ikajia ¥ KPpUTEPUH OLEHUBAHUSA Pe3yJILTATOB 00y4YeHUsI

Iloka3aTeneM olleHMBaHMS KOMIIECTEHIIUI Ha Pa3JIMYHBIX STallaX UX (I)OpMI/IPOBaHI/IH ABJIACTCA
JOCTHXXCHHC 06y‘-IaIOH_[I/IMI/IC$I IJIAHUPYEMBIX PE3YJILTATOB O6y‘{eHI/I}I IO JUCHHMITIIIMHE (MOI[yJ'IIO).

Kpurtepun oueHuBanus

IToka3aTean 5 3 4 5
3HATh: OO0yuaromuiics OO0yuaronuiics OO6yqatomtmiics OO0yuaromuiics
- THIIBI U JIEMOHCTPUPYET JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPUPYET
KOHCTPYKLIUU MOJIHOE OTCYTCTBHE HETIOJIHOE YacTUYHOE MOJIHOE
TEXHUYECKUX CPEICTB | WM HEIOCTATOYHOE COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
MOJTy4eHUs COOTBETCTBHE CIEAYIOIMINX 3HAHUM: CIEAYIOIIMNX 3HAHUI: CIEAYIOIINX 3HAHUM:

uHpopmanuu o

CIEAYIOIINX 3HAHUM:

- THIIbI 1

- THUIIBI U

- TUIIBI U

COCTOSIHMU OOBEKTA, - TUIIBL U KOHCTPYKIIUU KOHCTPYKLIUU KOHCTPYKIIUU
HPUHITUIIBI KOHCTPYKIIUU TEXHUYECKHUX CPEJICTB | TEXHUYECKHUX CPEJICTB | TEXHHYECKHUX
MIOCTPOEHUS TEXHUYECKHUX CPEJCTB | MOJIy4EHUs MIOJTyYEHHUS CPEICTB MOIYUYEHHUS
CTPYKTYPHBIX, MOJyYEeHHUS nHdopMannu o nHpOpMAIHHU O nHdopManuu o
NPUHLIUNNAIBHBIX U nHdpopMalnH o COCTOSTHMM OOBEKTa, COCTOSIHMHM OOBEKTA, COCTOSTHMM OOBEKTa,
(YHKIIMOHATIBHBIX COCTOSTHUM OOBEKTa, MPHHIUIIBL MIPUHLUIIBI MPHHIUIIBL

CXEM aBTOMATHU3alUU | MPHHIUIIBI MOCTPOCHHUS MIOCTPOEHHUS MOCTPOCHHUS
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MEXaTPOHHBIX U
POOOTOTEXHUYESCKHIX
CHCTEM, BO3MOXKHOCTH
U obsacTu
MIPUMEHEHHS

MOCTPOCHHUS
CTPYKTYPHBIX,
MPUHIUITHATIBHBIX U
(YHKIIMOHATBHBIX
CXEM aBTOMAaTH3aIu!

CTPYKTYPHBIX,
MPUHIUITHATBHBIX U
(QYHKIIMOHATBEHBIX
CXeM aBTOMAaTH3aIuU
MEXaTPOHHBIX U

CTPYKTYPHBIX,
MPUHIUITHATBHBIX U
(GYHKIIMOHATIBHBIX
CXEM aBTOMATU3ALUU
MEXaTPOHHBIX U

CTPYKTYPHBIX,
MPUHIUITHATIBHBIX U
(QYHKIIMOHATBHBIX
CXeM aBTOMAaTH3aIuU
MEXaTPOHHBIX U

TEXHHYECKHX CPE/ICTB | MEXaTPOHHBIX U POOOTOTEXHUYECKHUX POOOTOTEXHUYECKUX POOOTOTEXHUYECKUX
00paboTKH, XpaHEeHHUsT | POOOTOTEXHUYECKUX CHCTEM, BO3MOXXHOCTH | CHCTEM, BOBMOKHOCTH | CHUCTEM,
nHpOpPMAIHH. CHCTEM, BOSMOXXHOCTH | M o0nacTtu n obnacti BO3MOXKHOCTH 1
n obnacTH MIPUMEHCHUS TIPUMEHEHHS obmactn
MIPUMEHEHHS TEXHHYECKHUX CPE/ICTB | TEXHWYECKUX CPENCTB | MPHUMEHEHUS
TEXHUYECKHUX CPENICTB | 00paboTKH, XpaHeHUsI | OOpabOTKH, XpaHEHHUS | TEXHHYECKUX
00paboTku, XpaHeHus! | WH(GOPMAIIHH. nH(pOpPMAIIHH. cpencTs 006paboTKH,
nHpOpMAaLHH. Homnyckarores Honyckatores XpaHEHUsI
3HAYUTCIIBHBIC HC3HAYUTCIIbHBIC I/IH(bOpMaI_[I/II/I.
OIIUOKH, TIPOSIBIIACTCS | OMUOKH, HeTouHOCTH, | CBOOOIHO
HEIOCTaTOYHOCTh 3aTpyAHEHUS IIpU olepupyer
3HAHMH, 10 PAAY AQHAITUTHYECKUX PUOOPETEHHBIMU
MoKazaTeJieH, olepanmsIx. 3HAHUSAMH.
o0yJaronmcs
UCTIBITBIBAET
3HAYUTEJIbHBIE
3aTpyIHEHUs NIpU
OTIEPUPOBAHUH
3HAaHUAMH IIPU UX
nepeHoce Ha HOBbIE
CUTYalUH.
YMeETh. OO6yuaronuiics He OO0yuaromuiics OOyuatoruiics OO0yuaromuiics
- aHAJIM3UPOBATh YMEET HUIIU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIIEMOHCTPUPYET
WCXOJHBIC JaHHbIE HA | HEJOCTATOYHOU HETI0JTHOE YaCTHYHOE TIOJTHOE
MIPOEKTUPOBAHUE CTETICHU YMEET: COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
MEXaTPOHHBIX - aHAJIM3UPOBATh CIIEAYIONINX YMEHUH: | CIEIYIOUIMX YMEHHH: | CIEAyIOIINX
POOOTOTEXHUIECKIX WCXOJHbIC IaHHbIC Ha | - aHAJIM3HPOBATh - aHAJIM3UPOBATh YMEHUIHA:
CHCTEM U ITPOBOANTH MIPOCKTUPOBAHUE WCXOJIHbIC IaHHbIC HA | MCXOMAHBIC JaHHBIC HA | - aHAIN3UPOBATH
OLICHKY TpeOyeMbIX MEXaTPOHHBIX U MIPOEKTUPOBAHHE MIPOEKTUPOBAHUE WCXOJIHbIE TaHHBIE
TEXHHUYECKHX CPE/ICTB, | POOOTOTEXHHMUYECKUX MEXaTPOHHBIX U MEXaTPOHHBIX U Ha MIPOEKTUPOBAHUE
BBIOMpATh NATIUKH, CHCTEM U MPOBOJNUTH POOOTOTEXHUUECKUX POOOTOTEXHNIECKUX MEXaTPOHHBIX U

HCTIOJTHATETHHbIC
MEXaHHU3MBbI U
peryIupyromnme
OpraHbl, OTBEYAOLIHE
MPEbABICHHBIM
TpeOOBaHUSIM.

OIIEHKY TpeOyeMBbIX
TEXHUYECCKUX CPECJICTB,
BBIOMPATH JaTYUKH,
HUCIIOJIHUTCIIbHBIC
MEXaHHU3MBI U
peryIupyoIme
OpraHbl, OTBEYAIOIIUE
MPEABIBICHHBIM
TpeOOBAHUSAM.

CHCTEM U NPOBOINTH
OLIEHKY TpeOyeMbIX
TEXHUYCCKUX CPECJICTB,
BBIOMpATH JaTYUKH,
UCTIOJTHUTEIIbHBIC
MEXaHHU3MBI U
peryimpyronme
OpTaHbl, OTBEYAIOIIHC
TIPEABSIBICHHBIM
TpeOOBAHUAM.
Homnyckarores
3HAYNUTEIIbHBIC
OLIMOKY, TIPOSIBIISETCS
HEJI0OCTaTOYHOCTh
YMEHUH, 110 pary
roKas3areJeH,
00yJaronmucs
UCTIBITHIBAET
3HAYUTEJIbHBIE
3aTpyJHEHUs IpU
OTIEPUPOBAHUH
YMEHUSIMHU TIPH X
MEpeHOCe HAa HOBBIE
CHUTYAIUH.

CHCTEM H IIPOBOJIUTH
OIICHKY TpeOyeMBbIX
TEXHUYECKUX CPEICTB,
BBIOUPATH TATYHKH,
HCITOJIHUTEIbHBIE
MEXaHU3MBbI U
peryimpyrorme
OpTaHBI, OTBEYAIOIIIIC
MIPEIbSIBIICHHBIM
TpeOOBaHUSM.
YMeHust 0CBOCHBI, HO
JIOITy CKarOTCSA
HE3HAYUTEITLHbIE
OIIMOKH, HETOYHOCTH,
3aTPyAHCHUS MPH
AHAIUTHYCCKUX
orepanusx, nepeHoce
YMCHHUH Ha HOBEIC,
HECTaHJapTHHIC
CUTYAIHH.

POOOTOTEXHUIECKHUX
CUCTEM U TPOBOANTDH
OIICHKY TPeOyeMBbIX
TEXHHUYCCKUX
CpPEZCTB, BEIOMPATh
JIATYHKH,
UCTIOJTHUTEIIbHBIE
MEXaHHU3MBI U
peryimpyronme
OpTaHsl,
OTBEYAIOIIHE
MIPEABSIBICHHBIM
TpeOOBaHUSM.
CBoboHO
orepupyer
NpUOOPETEHHBIMU
YMEHUSIMH,
MPUMEHSIET UX B
CUTYyaLusIX
MOBBILLIEHHON
CJIO’KHOCTH.
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BJIA/IETh:

- HaBBIKAMH PabOTHI C
COBPEMEHHBIMH
HUPPOBBIMU
MIPOTPaMMHBIMU
METO/IaMH PAcCUeTOB H
MIPOEKTUPOBAHUS
CHCTEM YITPABJICHHUS,
BBIOOPA TEXHUYECKUX
CpencTB
ABTOMATH3ALUH U
yIpaBICHUS IS
peanu3zanuu
HPOEKTUPYEMBIX
MEXaTpPOHHBIX U
POOOTOTEXHUYESCKHUX
CHCTEM B
COOTBETCTBHH C
TEXHUYECKAM
3aJ]aHUEM.

OObyuaronuiics HE
BIazceT WA B
HEJIOCTaTOYHOMH

CTETICHHU BIIaJIeeT
- HaBBIKAMU PabOTHI C
COBPEMEHHBIMH
IUPPOBBIMU
MPOTrPaMMHBIMHU
METOJIaMH PACUETOB U
MPOEKTUPOBAHHUS
CHCTEM YIIpaBJICHHUS,
BEIOOpA TEXHUYECKIX
cpencTB
aBTOMAaTU3alluUu U
YIIpaBJICHHS IS
peanu3anu
MPOEKTHPYEMBIX
MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX
CHCTEM B
COOTBETCTBUH C
TEXHUYECKUM
3a7laHUeM.

OObyuaromuiica B
HEJIOCTATOYHOM
CTETICHHU BIIAJICET:

- HaBBIKaMH PaboTHI C
COBPEMCHHBIMU
UPPOBBIMU
MPOTrPaMMHBIMHU
METOJIaMH PACUETOB U
MPOEKTUPOBAHUSI
CHCTEM YITPaBJICHHUS,
BBIOOpA TEXHUYECKIX
CpencTB
aBTOMAaTHU3AIIUH U
YIIPaBIECHUS IS
peanuzanuu
MIPOEKTUPYEMBIX
MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX
CUCTEM B
COOTBETCTBUH C
TEXHUYECKUM
3aJJaHUEM.
OObyuaronuiics
UCTIBITHIBAET
3HAYUTCIIBHBIC
3aTpyAHEHUS IIpU
IMPUMEHCHUN HAaBBIKOB

Ob6yqatomtmiics
YaCTUYHO BJIAJICET:

- HaBBIKAMH PabOTHI C
COBPEMCHHBIMHU

UG POBBIMU
MIPOTPAMMHBIMH
METOJJaMH PACYCTOB H
MPOEKTUPOBAHHUSI
CHCTEM YITIPABJICHHUSI,
BBIOOPA TEXHUYECKUX
CpencTB
ABTOMATH3ALUH U
yIpaBICHUS IS
peanu3aium
MPOCKTHPYEMBIX
MEXaTPOHHBIX U
POOOTOTEXHUYECKHIX
CUCTEM B
COOTBETCTBUH C
TEXHUYECKUM
3aJ[aHUEM.

HaBriku ocBOGHEI, HO
JIOMYCKArOTCs
HE3HAYHUTENbHbIC
OIIMOKHU, HETOYHOCTH,
3aTPyAHEHUS MPH
AHATUTHYECKUX

OO0yuaromuiicsa B
MOJTHOM 00beMe
BJIaJICeT:

- HaBbIKaMH paboTEHI
C COBpEMEHHBIMHU
UPPOBBIMU
MPOTrPaMMHBIMHU
METOJIJaMH PacueTOB
U MPOSKTUPOBAHUS
CHCTEM YIPaBJICHHUS,
BEIOOpa
TEXHHUYECKHUX
CpencTB
aBTOMaTu3aluu U
YIIPABJIEHUS JIsL
peanuzanuu
MPOEKTUPYEMBIX
MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX
CHCTEM B
COOTBETCTBUH C
TEXHHUYECKUM
3aJJaHUEM.
CpobomHo
IIPUMEHSIET
TMMOJIYUYCHHBIC HABBIKHU
B CUTyallusax

B HOBBIX CUTyallUsX. orepanusiax, nepeHoce ITOBBIIICHHOM
yMeHI/Iﬁ Ha HOBBIC, CJIOXKHOCTH.
HECTAaHApTHLIC
CUTYyallnH.

IIxaja oneHNBAHUS NPOMEKYTOYHOM aTTecTalu: JK3aMeH

[IIxasa orieHNBaHUs

Onucaune

OTIn4YHO

BrimonHeHs! Bce BUBI y4eOHOM paboThI, MPeyCMOTPEHHBIE YIeOHBIM
m1aHoM. CTyJIeHT AEMOHCTPUPYET COOTBETCTBHUE 3HAHUW, YMEHUH,
HABHIKOB TMPHUBEJACHHBIM B TaOMUIaX TOKa3aTelsM, OMNEpUpPYyeT
MpUOOPETEHHBIMHU 3HAHUSIMHU, YMEHUSIMH, HaBBIKAMH, TIPUMEHSIET UX B
CUTyalMsX NOBBIIIEHHOW CIIOKHOCTH, HE HUCIBITBIBACT 3aTPyAHEHUN
NP AHAIUTHUYECKUX OIEepalusax, MEPEeHOCE 3HAHMW M YMEHUW Ha
HOBbIE, HECTAHAAPTHBIE CUTYaLUH.

Xopomio

BrimonHeHs! Bce BBl yueOHON paboThl, MPEAyCMOTPEHHbIE yUeOHBIM
wi1aHoM. CTyZIeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBHUE 3HAHUIA,
YMEHH, HAaBBIKOB MPUBEIEHHBIM B Ta0JINLIAaX [TOKA3aTENsIM, OTIEPUPYET
npruoOpeTeHHBIMU 3HAHUSIMU, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTyallUsX TOBBIIIEHHON cnoxkHOocTH. [Ipm 3TOoM Moryt OBITH
JIOTYIIIEHbl HE3HAUYUTENIbHBIE OINOKH, HETOUHOCTH, 3aTPyIHEHHS TIPU
AQHAIUTUYECKUX ONepalusix, MepeHoce 3HAaHUM U yMEHUH Ha HOBBIE,
HECTAaHIaPTHHIE CUTYAIUH.

VY 10BIIETBOPUTEITHHO

BrimtotHeHBI Bce BUIBI yUeOHOM paOOThI, TPeayCMOTPEHHBIC YICOHBIM
wi1aHoM. CTyZeHT AEMOHCTPUPYET HEIOJHOE COOTBETCTBHE 3HAHMIA,
YMEHHI, HaBBIKOB MpPHUBEACHHBIM B TaOIWIax IMOKazaTessM,
JOMMYCKATCA 3HAYUTCIBHBIC OIJ_II/I6KI/I, MpOABIACTCSA OTCYTCTBUC
3HaHUW, YMEHUH, HABBIKOB MO Py OKA3aTEJICH, CTYICHT UCTIBITHIBAECT
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3HAYUTCJIBHBIC

3aTPpyYAHCHUA TIIPU OICPHUPOBAHUN 3HAHUAMU U
YMCHUAMMU IIPpU UX IICPECHOCC HAa HOBLIC CUTYAIINH.

HeynosnerBoputenbHo

He Brimosnen

YMCHHﬁ, HaBBIKOB

CUTyalluu.

onvH wiu Ooiee
MPEeIyCMOTPEHHBIX y4eOHbIM TMIaHOM. CTyAeHT JEMOHCTPUPYET
MOJIHOC OTCYTCTBHE WJIM HEJAOCTATOYHOE COOTBETCTBHC 3HAHHIA,
NPUBEJICHHBIM B
I[OHYCKaI-OTCﬂ 3HAYUTCIIBHBIC OIHI/I6KI/I, HpOfIBJ’IﬂeTCH OTCYTCTBI/IG
3HAHW, YMEHUN, HABBIKOB IO Ay MOKa3aTeneil, CTyIeHT HE MOXET
OHepI/IpOBaTB 3HAHUIAMU H YMCHI/ISIMI/I HpI/I nux HCpGHOCG HaA HOBBIC

BUZOB y4eOHOH paboTHl,

Ta6J'II/II_[aX IIOKa3aTcCiisiM,

IIkasa oueHUBaHKUS TEKYIIEro KOHTPOJIA

HaumenoBanue
KOHTPOJIS
pe3yJIbTaToOB
00y4eHus

Ikana orieHuBanus

Omnucanue

Brinosinenue u
3amuTa
nabopaTopHOI
paboTHI IO TEME
paszzneina

3auTeHo: HaOpaHo 2 u GoJiee 6AIOB
Hesaureno: HabpaHo 1 1 meHee
6aymioB

Kpurepuu onienuBanus

OO0mmwmit 6am1 mpu OIeHKe
CKJIQJILIBACTCS U3 CIETYIOIINX
ToKa3aTeJIeH:

- IPUBEJICHBI METOIUKHU OLICHKHU
TEXHOJIOTHYECKHUX MmapaMeTpoB — 1
Oamn

- BBIBOJIBI JIOTHYHBI K1 000CHOBAHEI — 1
Oamn

- ohopmiteHHE pabOTHl COOTBETCTBYET
TpeboBaHusM — 1 Gan

- pacueTHas u rpaduueckas YacTH
BBITIOJTHEHBI BEpPHO — | Gamn

B kauectBe ¢opM TeKyiero
KOHTPOJISl 3HAHUHU CTYICHTOB
UCTIOJIB3YIOTCSI OTYETHI IO
nabopaTopHbIM pabotam. K
BBITIOJIHEHHIO SKCIIEPUMEHTAITLHON
4acTH JIabOpaToOpHOU paboThHI
JOMYCKAIOTCSl CTYACHTHI,
MOJITOTOBUBIIIHE TIPOTOKOJIBI
BBITIOJIHEHHUS JTA0OPATOPHOM
paboTel. [IpoToKoIBI 0POPMITIIOTCS
B COOTBETCTBHUH C TPEOOBAHUSIMH
METOJMYECKUX yKa3aHUW Kadeaphl.
Otuet no nabopaTopHOit padoTe
COJIEPKHUT TPOTOKOIT TIPOBEICHHUSI
nabopaTopHO# paboOThI, pacyeThl,
rpadU4ecKyro 4acTh, BHIBOIBI.
3amuTa oT4eTa mno 1abopaTopHOi
paboTe OCyIIeCTBIISIETCS
UHANBUAYATbHO. CTyIEHTOM
MIPEIOCTABIIAETCS OPOPMIICHHBII
otyeT. OLleHuBaeTCs KayecTBO
oopMIIeHHUs, TPAaBUILHOCTh
pacyeToB U BHIBOJIOB.

CTyIeHTBI, HE BBITOJTHUBIIINE
nabopaTopHy0 paboTy, K 3aluTe
HE JIOMYCKAOTCSI

PacuetHo-
rpaduyeckas
pabora 1o Teme
paszzuena

OtnnuHo - PaboTta cliana B CpoK,
pacueTHas U rpaduyeckas 4acTu
BBITNOJIHEHBI BEPHO, JINOO UMEIOTCS
HEJI0YeThl, HE BIMSIOLINE Ha
KOHEUYHBIN pe3yJIbTar.

3amanue Ha PI'P BeIgaeTcs Ha
MIEPBOM 3aHATHH
COOTBETCTBYIOLIETO pa3zena
JMCUMITIMHEI M CIAETCS 110
OKOHYAHHUH U3yUYCHUS
COOTBETCTBYIOIIETO pa3zena
mucnurnebel. PI'P 1omKHEL OBITE
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Xopoulio - - pacyeTHas 4acThb
BBINIOJIHEHA BEPHO, B rpauuecKoit
YacCTHU €CTh 3aMEUYaHUs

Y 10BIETBOPUTEIILHO - B pACYETHOU
YaCTHU €CTh 3aMEYaHHUsI, METO]
BBINOJIHEHUS rpauyeckoit 4acTH
BbIOpaH BEPHBII
HeynoBneTBopuTENbHO - B pacueTHOU
U rpauYecKoi yacTsIX ecTh rpyObie
3aMevaHusl.

BBITTOJIHEHBI U 0()OPMIICHBI B
COOTBETCTBHUH C TPEOOBaHUSIMU
METOJIMYECKUX YKa3aHUN Kadeaphl.

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

Tunosoe 3axanne Ha pacueTHO-Tpaduyeckyro padory Nel

CxeMa ynpaBiieHHMsl HarpeBaTeisiIMU I€YU NpeJcTaBiieHa Ha puc.. [leub compoTuBieHUi
COJICP)KHT TPU HarpeBaTeNbHBIX ieMeHTa R1, R2 n R3, kax/plif U3 KOTOPHIX BKIFOYACTCS CBOUM

annaparom KM1, KM2 u KM3.
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CuHTE3MpOBaTh CXeMy, O0ECIEUUBAIOIIYIO CIIETYIOLIHI
3JIEMEHTOB, MPeJICTaBICHHbIH B Tabm. 7.1.

AJITOPUTM pa60TBI HarpCBaTCJIbHBIX

Tabnuua 7.1
Homep ummynbca remeparopa - 1121 3| 45| | 7| gl 9
Cocrosaue R1 0 1 0 0 1 1 0 1 0 0
Cocrosinue R2 0 01| 1 0 0 1 1 0 1 0
Cocrosinue R3 0 0l 0 1 1 0 1 0] 0 1

Hauano pa6OTH OCYHICCTBJIACTCS IMMOCJIC HAKATUA Ha KHOIIKY ((HYCK».

]_II/IK.]'I yupaBJI€HUA ICYbKO COCTOUT U3 6 TakKTOB. Hepexon C OJHOI'0 TaKTa Ha JOpyT on
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OCYIIECTBJIIETCS NPU MOCTYIUIEHHH OYEPETHOTO0 HMITyJIbca OT T€HepaTopa HUMITYJIbCOB. LIMKibI
yIpaBJIeHUS HEMPEPHIBHO CIAEAYIOT APYT 33 JPYIOM.

[Ipu noctynnenuu koman el «CTOm» mpeKpamniaercs 1nojaya UMIYJIbCOB, U BCE CONPOTUBICHUS
OTKITIOYaroTCs. J[i1st BO30OHOBIIEHHS pab0OTH HEOOXOAMMO HaXaTh Ha KHONKY «Ilyck».

WMy nibebl 10a10TCSI IPH MIPOBEIEHUH padboT J1nbo ¢ kHonkH «Mmmynbsey, m1bo GpopmupyroTcs
IPOrPaMMHBIM ITyTEM.

Bximtou€HHOMY COCTOSHHIO CONIPOTHBIICHHS B Ta0J. 7.1 COOTBETCTBYET «1», OTKIIFOUEHHOMY -
«O».

TunoBoe 3a1anue Ha pacueTHO-TpaduvecKyro padory Noe2

CxeMma naHenu «YTpaBiieHUE aCUHXPOHHBIM 3JIEKTPOJBUTATEIEM IIpe/IcTaBlieHa Ha puc. 7.1a.
Ceeronuonst VD2, VDS u VD26 cBeTo1MOJHON MaTPULIBI OTPAXKAIOT COCTOSIHUE 3JIEMEHTOB CXEMBI.
CBedeHHe 3THX CBETOJIMOIOB COOTBETCTBYET BKJIIOUEHHBIM KOHTakTOpaM 3jekTtponpuBoga KMI
(Bpamenue «Brepény), KM3 (komanna «beictpo») u KM2 (Bpamenue «Hazany).

HeobxomuMo 3amporpaMMUpOBaTh Ha pejie CIEAYIONIYIO MOCIEeIOBATEIILHOCTh ACHCTBHA. B
HMCXOAHOM TIOJIOKEHUHM BCE CBETOAMOABI morameHbl. [Ipu Haxatun kHOnkM «Briepén» noimkeH
3aropetbest cBeronuo VD2 u uepes 3aepkKy BpeMmeHu - cBetoanoa VD5 koHTakTopa ycKopeHus
KM3. Ipu naxaruu kHONKK «Hazam» nomkubel moracHyTh cBetoauoasl VD2 u VD5, BritounThCS
ceeromauon VD26, a uepes 3aepkKy BpeMeHH - CHOBa cBeToauoz VDS.

[Ipu Haxxatuu kHOMKH «CTOM» BCE CBETOAMO/IbI OTKIIFOUAOTCS.
TIPABERRE | =
ﬂ HATPEBATEMAMK NESH o o ] 2 4 o

- Myex | [5 |
Ew K1 | M2

Cmon | 14 O j QO |Brepes|

voz Vozé
Hunysec | 13 Hazad

kM7

O

Vs

F 6) T] JJFEKTF’?E%%EA\(N F

Puc. 7.1. CxeMbl ynpaBiieHUs: HarpeBaTeNIIMU [I€4YH U YIIPABICHUS 3JIEKTPOJBUTATEIEM

a)

Tunosoe 3a1anne Ha pacyeTHO-TPaduyecKyro padory Ne3

Cxema nmaHemnu Juis J€MOHCTPALUU «THPJISHIBD) MIpeCTaBlIeHa Ha puc. 7.1a.

I'upnssnaga coctout u3 4-x ceronmogoB VD3, VD9, VD15 u VD20, xoropsie YCIOBHO
obo3Hauum t1mbpamu 1, 2, 3 u 4 cooTBeTcTBEHHO. Tpebyercss peann3oBaTh CXEMY,
o0ecrieynBaroOIIy0 Mpu Haxatun KHONKU «llyck» u monoxkenuu mnepeximoyarens «lIpsmoy»
CJICIYIOUINH TMOPSI0K BKIIOUEHHUS! CBETOANOAOB: 12 - 23 - 34... [Ipu mocTaHOBKE MEpeKItoyaTess B
nojioskeHrne «OOpaTHOY MOPSIOK BKITIOUSHUS JIOJDKEH OBITh clieayromum: 34 - 23 -12-34-32 ...

[Tpu HaxaTun Ha KHONKY «CTOI» BCE CBETOAMO/IbI BHIKITIOYAIOTCSI.

(o] THPAFHIA [¢] [o] Vo []
O

MANA OTKAYKH
APEHAXHOX BO4

93 |1

vo3 vos vois voz Myex | 14

O C O O Lmon | /3

Luenanuzauun
vos

-2 113

y1 12

lpsme
Oopamuo

| 90 | 1

B B g 7> mmilc
Puc. 7.1. Cxema «rUpISHIBD U TMHUU OTKAYKH APEHAKHBIX BOJI
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Tunosoe 3a1anue Ha pacyeTHO-Tpaduueckyro padory Ned

CxeMa JIMHUM OTKa4KH JPEHAXXHBIX BOJ MpejacTaBieHa Ha puc. 7.10. OTkauka JIMBHEBBIX BOJ
ocymiectBisiercss Hacocamu H1-H3, ypoBenp xoHTponupyetcs natunkamu YO0-Y3. Ecnu ypoBeHb
BOJbI B cOopHOM pesepyape (CP) noctur ormetku Y1, To Bittouaercs Hacoc H1 u ero otkitouenue
IIPOM30MAET NpPH IIOJHOM OTKadke BOJbl. EcCiM ypoBEeHb BOJBI JOCTUraeT OTMETKH Y2, TO
JIOTIOJIHUTEBHO BKIItOUaeTcss Hacoc H2, xoTopelii oTKiIroYaercs npu MoJiHOM omycromenun CP.
Ecnu >xe ypoBeHb BOJIbI IPOJOJIKAET MOBBIIATHCS U JOCTUTAE€T OTMETKH Y 3, TO BKIIFOYAETCSI HACOC
H3, xoTopmlii OTKIIOYAEeTCsl NPU YMEHBLUIEHUM YpPOBHS BOAbI 10 OTMETKM Y1. Eciam xe npu
BKJIFOYeHUH H3 ypoBeHb BOJIBI HE OITyCKAETCs HUKE OTMETKHU Y2, TO € BBIIEPKKOW BpeMeHH t rocie
OTKauKH1 HWKE YPOBHsI Y3 BKIIIOYAETCS CBETOBAs MHAMUKALIMSL.

Tunosoe 3axanne Ha pacuyeTHO-TpaduuecKyo padory NeS
Cxema nanenu cerodopa npenacrapieHa Ha puc. 7.1a. Csetogop paboTaeT B ABYX pexKUMaXx:
JTHEBHOM M HOYHOM. B JHEBHOe BpeMms uepe/loOBaHHEe CUTHAJIOB M MX JJIMTEIbHOCTH, CIIEAYIOLIME:
KpacHbIH - 5 ¢, )ENTHIN - 2 C, 3enéHbIi - 5 ¢. B HOuHOE Bpemst (10 curHaidy omeparopa) cBeTodop
paloTaeT B pexXMMe MUTAJIKH: JKENTHIA TOPUT B TeueHue 1 ¢, He TOpuUT - 1 ¢, BHOBb TOPUT KENTHIN B
TedeHue 1 ¢ u T.x.

o CBETO®O0FP o
/mﬁ

o Nyex | 14

Cmon | I3
Vo6

@) detib | /5

Hoys

vore

a)T] o F

Tunosoe 3a1aHue HA MPAKTHYECKYIO padoTy Ne6

CxeMa manenu cuéra UMITYJIbCOB TpeAcTaBieHa Ha puc. 7.10. IMmybchl MOMAIOTCS HA BXOJ
pene HaxkaTtueM KHONKH «IMITyJibey mitn ¢ reHepaTopa, peaan3yeMoro NporpaMMHBIM ITYTEM B pelie.

[Tocne momaun 10 ummynbcoB goikeH 3aroperbesi cBeroauon VD11, Tlocne mpoxoxkaeHus
BTOPOTO JIECATKA MMITYJIBCOB JIOJDKEH 3aroperbest cBetoauon VD16, ceeromuon VD11 mipu atom
OCTa€TCsl BKIIFOYEHHBIM. AHAJIOTHYHO CUUTAIOTCS TPETHUH M YETBEPTHIA JECATOK UMITYIHCOB, (aKT
NPOXOXKJICHHUS KOTOPBIX (UKCUpPYeTCs cOoOTBETCTBeHHO cBeroamonamu VD21 m VD25. Tlocne
MPOXOXKACHUS 4-0ro JecsiTKa HMIIYJIbCOB TIOCIEAYIOININE HMITYJIbCHl HE MEHSIOT COCTOSHUS
CBETOJIMO/IOB.

HpI/I KpaTKOBPEMCHHOM HaXXaTUH KHOIIKH «C6pOC» BCC CBCTOAUOABI NOJI’KHBI ITIOTACHYTD U Cpa3y
KE JOJIDKCH HA4YaThCA HOBBIM OUKII pa6OTbI CXCMBI.

o CYET HMMY/ILLOB o

Myex | 14
ywn. | 13

Cdpoc| 12
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TunoBoe 3a1aHue HA MPaKTHYeCKYI0 padoTy Ne7

Cxema Oeryiiero orasi npeacTanieHa Ha puc. Heobxoaumo 3amporpamMmmupoBats peie ZEN Ha
BBITIOJITHEHHE CIIEAYIOIIEH 3a/1aUH.
[Tpu nHaxatum kHomku «Ilyck» u momoxenun «IIpsimo» mepekimroyaTens HampaBiieHus «Oera»
CBETOJIMO/IbI JOJKHBI BKJIIFOUATHCS U 3aTEM OTKIIFOYATHCS B CIAEAYIOLIEH MOCIeI0BATeIbHOCTH VD2,
VD20, VD23, VD5, VD2, VD20 u t1.1. IIpu noctaHoBKe MepeKiIrovaress HampaBleHUs «0era» B
nosioxeHue «OOpaTHO» TOCIIEIOBATEILHOCTh BKIIOUEHHUS/OTKIIFOUCHHSI CBETOIMOAO0B U3MEHSCTCS
Ha mpotuBomnonoxuoe, T.e. VD2, VD5, VD23, VD20, VD2, VD5 u t1.n. [Ipu nepexitroueHun
nepeximoyarenst «MenneHHO/BrICTpO» MeHseTcs CKOpOCTh «Oera» MpH JTHOBIX IOJIOKEHUSIX
nepekirouates Harnpasienus oera «lIpsmo/O6paTHOY.

[Ipu naxaTnu kHONKH «CTOI» BCE CBETOAMOIBI TACHYT.

ﬂ BEFYimi 0roHs Ii

Q 02 vaza@ Mye | 14
Lmon 13
a’—;‘ﬁa 12
O vos v.'stO % f
(=] (o]

Tunosoe 3a1aHue HA MPAKTHYECKYIO padoTy Ne§

[Tanens nporecca «lIpurotosienne cmecu» npenacrasiieHa Ha puc. 6.386. CMech TOTOBUTCS U3
nByX KoMmIoHeHTOB Nel m Ne2. Tlpu nHaxkatum kHOmkH «Ilyck» OIHOBpPEMEHHO BKIIOYAIOTCA
(otkpeiBaroTcsi) BeHTHIIM VD2 1 VD26 nonaun komnoneHTOB Nel i No2 B éMKOCTh C «METIATKO»
VD16. Yepe3 Bpems t1 orkmrodaetcss BeHTWIb» VD2, uwepes Bpems t2 - Bentunr VD26. 3atem
BKJTIOYaeTcs Ha Bpems t3 «memanka» VD16 B EmkocTu npuroroBienus cMecu. Yepes Bpems ta mocie
OCTaHOBKH «MEIIAJIKI» Ha Bpems 15 Bkirouaercs BeHTWIh VD18 Brimaun rotoBoit cmecu. [locne
otroueHuss BeHTWw s VD18 mukn mpuroToBiieHHss cMecu TOBTOpsieTcs. L[UKITBI MPUTOTOBICHUS
CMECH HETIPEPHIBHO CIEAYIOT APYT 3a JPYroM J0 HakaTus KHONKU «CTommy.

o AIPHIO TOBAEHHE CMECH o

Komaorenm N°f
Komnorenm N2 l
voz Vo2

Tyexe | 14

‘ I Lmon | [3

@ Vot

4] E%j [5]

TunoBslie BONpocs! k 3amure JlabopaTtopusix pador

JlabGopaTtopnas pabota Nel
1. TlpuHnun paOoThI JENUTENs HAPSHKEHUS
2. OcCHOBHEBIE MOrp€IIHOCTU AaTYMKOB TOKa W HAIIPSXKCHUS, IPUYIUHEI, CIIOCOOBI YMCHBIIICHHA.
3. Tpunnun peiictBus TpaHchopMaTOpa HAMPSIKCHUS

JlaGopaTopHas paborta Ne2
1. Tlpuanunm paGoThl JaTYUKOB X0JIIa, TPEUMYIIECTBA U HEJOCTATKH



2.

3.

20

Kakas npeamoururensHas 00JacTh MPUMEHEHHS JaTYMKOB, PACCMOTPEHHBIX B
nabopatopHoii pabore.
[TpunIMI paboThl MATHUTOPE3UCTOPOB, MPEUMYIIIECTBA U HETOCTATKH.

JlaGopaTtopnast pabota No3

1.

2.

3.

[Tpuniun paboThl TEpMONAphl, MPEUMYIIECTBA U HEOCTATKU

Kakas npeamoururensHas 00J1acTh MPUMEHEHHS JaTYMKOB, PACCMOTPEHHBIX B
nabopaTopHoii padore.

[TpunIMI paboThl TEPMOPE3UCTOPOB, MPEUMYIIECTBA 1 HEAOCTATKH.

Jlabopartopnast pabota No4

1.

2.
3.

[Tpunun paboThl TFOKCOMETpPA
Kakast 3aBUCUMOCTB BBIXOIHOTO CUTHAJIA OT OCBEIICHHOCTH?
Cdepsl npumenenust GoToI1u0I0B.

7.3.2 IlpomexyToUyHasi aTTecTalus

Bomnpocekl Kk 3xk3aMeny
OIIK-11. Cnocoben pa3padaTbiBaTh M NIPUMEHATH AJTOPUTMBI H COBPEMEHHbIE

uM(ppoBbIe NPOrPaMMHbIE METO/IbI PACYETOB M MPOEKTHPOBAHNS OT/IEJIbHbIX YCTPOIiCTB U
MOJACUCTEM MEXATPOHHBIX H POOOTOTEXHHUYECKHUX CUCTEM C MCIOJIb30BAHUEM CTAHIAPTHBIX
HCIIOJIHUTEIbHBIX U YIPABJISIIOIIUX YCTPOICTB, CPEICTB AaBTOMATUKH, H3MEPUTEILHON H
BbIYHMCJIHUTEIbHON TEXHUKU B COOTBETCTBHHU ¢ TEXHUYECKUM 3a/JaHNEM, pa3padaTbiBaTh

HM(ppPoOBbIe AJTOPUTMBI U POrPAMMbI YIIPABJIEHUS] POOOTOTEXHHUYECKHX CHCTEM.

1. TloHsiTHA: TaTYKMK, YYBCTBUTEIBHBIN AJIEMEHT.

2. Kakue 3a1a4u BLITTOJIHIET JATUUK?

3. OCHOBHBIC XapaKTEPUCTUKHU (TTapaMeTpPbl) TaTYNKOB (PU3MUEKHX BEIIUUHH.

4. Kakue morpenrtHocTyd BO3HUKAIOT MTPH U3MEPEHUU (PU3NICCKON BETUIHHBI TATIHKOM?

5. B 4eMm CyTh MOHATHIA: OPOT pearupoBaHMs, THCTEPE3NC, pa3peliaromas CrocoOHOCTh

TATYUKOB?

6. Kimaccudukarus 1aT4ukoB.

7. I'enepaTtopHble U MapaMETPUIECKUE JaTYUKU

8. InHAMUYECKHUI M CTATUYECKHUI PEeKUM pabOThI TaTYNKOB

9. Kak Biuser gaTyuk Ha u3MepsieMblii 00BEKT?

10. O6bsacHUTE BIUSHUE BHEUTHUX YCJIOBUN, N3MEPUTENIbHOM anmapaTyphl Ha MOTPEIIHOCTH

HU3MCPCHUA JaTUYUKOM

1%?

11. Yto onpenensier morpenHoCTh PE3UCTUBHBIX JAaTYMKOB?
12. Kakue naTuyuky no3BOJsIOT U3MepuTh nepemertieHus ot 0,1 1o 10 MM ¢ morpenHocTeio

13. Kak paboTatoT MHIyKTUBHbIE JaTYUKH IIEpEMEIICHUS?

14. IIpuHuun paboThl EMKOCTHBIX JATYMKOB MEPEMEIIEHUS

15. OcobenHocTy paboThl ONTHYECKUX MOJYPOBOIHUKOBBIX JATYMKOB NIEPEMELICHUS
16. Kak GyHKIMOHUPYET JATYMK YTIIOBBIX MTepeMeEIIeHUN ?

17. Yem ompenensercst ObICTPOJAEHCTBUE JATYMKOB NIEPEMEIICHUS ?

18. Ykaxure npeumyniectsa AupdepeHInalbHbIX JaTYNKOB IepeMELICHNs

19 TenzoanexTprudeckuii 3PPEKT B MOITYTPOBOTHUKAX

20. Kak pa®oTaroT 1 yCTpOESHBI OTYTPOBOJHUKOBBIE TEH30AaTYUKN?

21. ITse303mexTpuaeckmii 3 ekt

22. Oco0eHHOCTH (PYHKIIMOHUPOBAHUS U KOHCTPYKIMH MTbE303JEKTPUUECKUX JaTYUKOB
23. OcobenHocTH pabOTHI AJIEKTPOMEXAHMUECKHUX JAaTYMKOB pacxoa
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24. KOHCTpYKIIMH TepMOTIap U 00JIaCTH MPAMEHEHHI?

25. B uem oTiIMYMs U IPEUMYIECTBA OECKOHTAKTHBIX METOJIOB U3MEPEHHUS TEMIIEPaTyphbl OT
KOHTaKTHBIX ?

26. OOBSICHUTE 3aBUCUMOCTb COIPOTHBIICHHSI TOTYIPOBOJHUKOB OT apaMETPOB CBETOBOTO
MOTOKA

27. Kak paboTaroT U yCTpOoeHbI (POTOPE3UCTOPHI?

28. O0pAcHUTE NPUHIUI pabOThI ONITHYECKOIO SHKOAEpa.

29. O0bsicCHUTE IPUHLUI pAOOTHl MHKPEMEHTAJIBHOT'O HKOAEpA.

30. O0BsicHUTE TPUHIUT padOTHI A0COIIOTHOTO HKOIEPA.



