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1 Henawn, 3a0a4M ¥ IVIAaHUPYEMbIe Pe3yJbTAThl 00y4eHHs 110 AUCHUILIHHE

[enb AMCHUIUIMHBI — W3yYEHUE COBPEMEHHBIX TEXHHUYECKUX CPEICTB aBTOMATH3aIlMH M
YIpaBIEeHUS! TEXHUISCKUMHU 00BEKTAMH, UX THIIOBBIX CTPYKTYP, MPUHITUIIOB (DYHKIIMOHUPOBAHUS, &
TaKXe MPHOOPETCHNE HABBIKOB WX UCIIOJIB30BAHUS B COCTABE aBTOMAaTH3UPOBAHHBIX CHCTEM.

3amagamMul U3y4eHUs TUCIUTUINHBI SBIISIOTCS:

— ToJiyuyeHHe O0a30BbIX 3HAHMW OO0 OCHOBHBIX XapaKTEPUCTHKAX TEXHHYECKHX CPEIICTB
ABTOMATH3AIMK, TUMAX W KOHCTPYKIHUSAX TEXHUYECKHX CPEJCTB TOJIYYEHHUS HHPOPMAIUH O
COCTOSIHUU 00BEKTa, PUHIIMIIBI IIOCTPOCHUS CTPYKTYPHBIX, IPUHIUITHAIGHBIX U (DYHKIIMOHAIBHBIX
CXEeM aBTOMAaTH3alli¥, BO3MOKHOCTH M OOJACTH MPUMEHEHHUS TEXHUYECKUX CPEICTB 00pabOTKH,
XpaHeHHs MHPOPMAIIUU ¥ BEIPAOOTKH KOMaHIHBIX JICHCTBHM.

— NpUOOpETeHHE MPAKTUYCCKUX HABBIKOB HCIOJIB30BAHUS COBPEMEHHBIX TEXHHUYECKUX
CPE/ICTB aBTOMATH3allMH B COCTaBE aBTOMATH3MPOBAHHBIX CUCTEM, TIPOBOJUTH OIICHKY TPeOyeMbIX
TEXHUYECKUX CPEJICTB, BEIOUPATh JATYUKHU U PETYITHPYIOIINE OPTaHbl, OTBEYAOIINE ITPEAbIBICHHBIM
TpeOOBAHUSM.

OOyuenrne mo mucruiuiiHe «TeXHUYECKHe CpeACTBa aBTOMATH3AIMHM» HAIPABICHO Ha
(dopMHpoBaHUE Y 00YUArOIIUXCS CICAYIONIMX KOMITETCHIINN:

Kox v nanmenoBanue HNuagukaropbl HaunMeHoBaHHe MOKa3aTeaa
KOMIIEeTeHIIN I JOCTHKEHHUS OollcHUBaHUS
KOMIIeTeHIINH

OIIK-11. Cnocoben
pa3pabaTsiBaTh U
HNPUMEHSTH ITOPUTMBI U
COBpPEMEHHBIE ITU(PPOBHIC
POTPaMMHBIE METOBI
pacyeToB U
POEKTHPOBAHUS
OTAETBHBIX YCTPOHCTB U
MIOJICICTEM MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CHCTEM C UCTIOJIh30BAHUEM
CTaH/IapTHBIX
UCTIOTHUTENIbHBIX U
YIPaBISIONUX YCTPOHCTB,
CpeICTB aBTOMATHKH,
U3MEPUTEIIbHON U
BBIYUCITUTEIILHOW TEXHUKH
B COOTBETCTBHH C
TEXHUYECKUM 3aJ[aHHEM,
pa3pabatTbIBaTh HUPPOBBIE
QJITOPUTMBI U TIPOTPAMMBI
yIpaBICHHUS
POOOTOTEXHUUECKUX
CHCTEM.

NOIIK-11.1. [Tonumaer
OCHOBHBIE THITBI
CTaHAapPTHBIX
HCIIOJIHUTENIbHBIX U
YIPaBJIAIOIUX YCTPOUCTB,
CPEICTB aBTOMAaTHKH U
W3MEPUTEIbHONU TEXHUKH,
UX DJIEMEHTOB M CIIOCOOBI
UX IPUMEHEHHS B PaMKax
MEXaTPOHHBIX U
POOOTOTEXHUUECKHX
CHUCTEM;

NOIIK-11.2. [Ipumensiet
QITOPUTMBI U COBPEMEHHbBIE
1M (poBbIE TPOrpaMMHBIE
METO/Ibl PaCU€TOB U
IIPOEKTUPOBAHUS
OTJENIbHBIX YCTPOUCTB U
MOJICUCTEM MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX
CHUCTEM;

NOIIK-11.3.
Pa3pabatbiBaeT anropuTMbl
U IPOTPAaMMBI yTIpaBJICHUS
MEXaTPOHHBIMH U
POOOTOTEXHUYECKUMU
CUCTEMaMH.

3HaTh:

TUIBI ¥ KOHCTPYKIIMH TEXHUYECKUX
CpPECTB MOJIy4YeHUs HHPOPMALIUU
0 COCTOSIHUM OOBEKTA, IPUHIUIIBI
MOCTPOCHHS CTPYKTYPHBIX,
NPUHIUIHATIBHBIX U
(YHKIIMOHATBHBIX CXEM
aBTOMaTHU3allM1 MEXaTPOHHBIX U
POOOTOTEXHUUECKHUX CHUCTEM,
BO3MOKHOCTH U 00J1aCTH
IPUMEHEHHS TEXHUYECKUX CPECTB
00paboTKH, XpaHEHUS
nH(pOpMaLINH.

Ymern:

aHAJIM3UPOBATh NCXO/IHBIC TaHHBIC
Ha NMPOEKTUPOBAHNE MEXaTPOHHBIX
1 POOOTOTEXHUYECKUX CUCTEM U
IIPOBOJIUTH OLIEHKY TpeOyeMbIX
TEXHUYECKHUX CPEJICTB, BEIOUPATH
JaTYUKH, UCTIOTHUTEIIbHbIE
MEXaHU3MBI U PETYINPYIOIINE
OpraHbl, OTBEYAIOIIHE
NPEIbSIBICHHBIM TPEOOBAHUSIM.
Baanern:

HaBbIKaMU paboTHI €
COBPEMEHHBIMU ITUPPOBBIMU
IPOTPaAaMMHBIMHA METOAAMHA
pacyeToB U MPOEKTUPOBAHUS
CHCTEM YIIPaBIICHHS, BRIOOpA
TEXHUYECKHUX CPEJICTB




ABTOMATHU3AINH U YIIPABICHUS IS
pean3anuu MpoeKTUPYEMbIX
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM B
COOTBETCTBUU C TEXHHUUECKUM
3aJJaHUEM.

OOII:

2 MecTo JTUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JlucuumianHa OTHOCUTCS K 00s3aTesibHON YacTu 0110ka b1 «Jlucuummmabl (MOTyIH )».
JlucuunianHa HENMOCPEICTBEHHO CBsI3aHa CO CICAYIOIIMMU JTUCUUIUIMHAMU U MPAKTUKAMU

ABTOMaTH3aIMs TUTIOBBIX TEXHOJIOTHYECKHUX MPOIIECCOB B aBTOMOOUIICCTPOCHHH;
ABTOMAaTH3aIIUS TUITOBBIX TEXHOJOTMYECKHUX MPOIIECCOB B MAIIMHOCTPOCHUH;
I'mpapaBnuyeckue u MHEBMAaTUYECKUE CPEICTBA aBTOMATUKH;

JlnarHocTrka u HaJIe’)KHOCTh aBTOMATU3WPOBAHHBIX CUCTEM;

Komrnekcrl TEXHUYECKHUX CPEACTB B CUCTEMAX aBTOMATUYECKOTO YIIPABIICHUSA;
MarepuanoBeaeHue;

Merto/ibl M CpeACTBa U3MEPEHHUI;

MexaTpOHHBIE CUCTEMBI B aBTOMAaTU3UPOBAHHOM IIPOU3BOICTBE (B aBTOMOOUJIECTPOCHHUH);
MexaTpoHHbBIE CUCTEMBI B aBTOMAaTU3UPOBAHHOM IIPOU3BOICTBE (B MAIIMHOCTPOCHHH);
[IponopmonanbHas TUAPO- U THEBMOABTOMATHKA,

Teopust aBBTOMaTHYECKOTO YIPABJICHUS;

Texuudeckoe oOcayKUBaHUE U PEMOHT 000PYIOBaHUS;

DKCIuTyaTanus 1 HajlaJika MEXaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM.

3 CTpyKTypa u cojep:KaHue AUCHUTLTUHBI
OOGr11ast TPYA0EMKOCTb AUCIMIUTMHBI COCTABISAET 3 3aueTHbIe eaqunuilbl (108 gacos).

3.1 Buabl yueoHo#i padoThl M TPYA0EMKOCTH

Ne ni/m . KonnuectBo | CemecTphbl
Buj yueOHoit padoThl
4acoB 4
1 AyIMTOpHBIE 3aHATHS 54 o4
B ToM uucre:
1.1 Jlexun 36 36
1.2 | CemuHapcKue/IpakKTHYECKHUE 3aHATHUS
1.3 | JlaGopaTopHble 3aHATHUS 18 18
2 CamocrosiTeibHass padoTa 54 54
B ToMm gucie:
2.1 [loAroToBKa K 3K3aMeHY 18 18
2.2 | BemomHeHne pacyeTHO-TpaduIecKux padoT 18 18
2.3 | [loaroroBka K J1abopaTOpHBIM paboTaM 18 18
3 IIpoMeskyTOUHasI aTTeCTALUS
3adet/nud.3auer/7K3amMeH 3K3aM€EH
Hroro 108 108




3.2 TemaTnyecKkuii MJIaH U3yYeHUS TUCIUNIUHBI

TpynoeMkocTb, yac
AyautopHasi pa6ota 3
) g q,_": 8 < E
Ne Pasjnennbi/Tembl o < S 2 «| E = 22| 9 s
n/n JUCIUIIINHBI o § 2 o = S = 2 = g S
2 S |EEE| 82| Eg| &
= | £28/ 88| 25| ¢
v o < = =
O R = = &)
1 Pasznen 1. BBeaenune 4 2 0 0 0 2
2 Paznen 2. JlaTuukn 20 6 0 4 0 10
3JIeKTPOMATHUTHBIX IlepeMeHHbIX
2.1 | Tema 1. JlaTuuKu 371€KTPOMAarHUTHBIX 4 2 6
MIEPEMECHHBIX.
2.2 | Tema 2. JlaTuuku 3J€KTPOMAarHUTHBIX 2 2 4
MIEPEMCHHBIX.
3 Pazgen 3. latunkn 33 10 0 8 0 15
TeXHOJIOTHYEeCKHX NepeMeHHbIX
3.1 | Tema 1. JlaTuuku TeMIepaTypsl. 1 2 1
3.2 | Tema 2. JlaTuyuku gaBiaCHUS. 1 1 2
3.3 | Tema 3. PacxoioMepsbl. 1 1 2
3.4 | Tema 4. JIaTuuKu YPOBH3I. 1 1 2
3.5 | Tema 5. JlaTunku BpeMEHHU. 2 1 3
3.6 | Tema 6 I103UIIMOHHBIC JATYUKH. 2 1 3
3.7 | Tema 7. JIaTUMKU pacCTOSIHHSIL. 2 1 2
4 Pasnen 4. Texuuueckue cpeacrna
npeodpa3oBaHusA U3MEPUTEIbHOM 29 10 0 4 0 15
uHpopMaAUH
4.1 | Tema 1. Texuudeckue cpeacTa
npeoOpa3oBaHMs U3MEPUTEITHHOM 4 2 3
MH(}OpMaLINH.
4.2 | Tema 2. YCHIUTEIH aBTOMATHIECKUX 4 6
CUCTEM.
4.3 | Tema 3. Hopmupytoiue 5 5 6
npeoOpa3zoBarenu
5 Pazpnea S. IlporpamMmupyemsbie pese 22 8 0 2 0 12
5.1 | Tema 1. [IporpamMmmupyeMsbIe pede. 4 2 6
5.2 | Tema 2. Undopmanus u criocoObt 4 5
peo0pa3oBaHuUsL.
Hroro | 108 36 0 18 0 54

3.3 Conep:xaHue TUCHUILTUHBI

Paznen 1. BBenenue

BBenenne. TumoBoif coCcTaB TEXHHMYECKHX CPEACTB aBTOMATHU3AalHMH. | ocygapcTBeHHas
cucteMa mnpubopoB (I'CII). VcrpoiictBa momyuenus wuHbopmanuu o0 oObekre. JlaTymkw.
Knaccudukanus 1aT4ukoB, XapaKTePUCTUKU, TPEOOBAHMUS.



Pazgen 2. JIaTYHKH 3JIEKTPOMATHUTHBIX NepeMeHHbIX
JIaTYMKH 37€KTPOMArHUTHBIX NepeMeHHbIX. JlaTunku Toka. JlaTunky HanpspkeHus. JlaTunku
MarHUTHOT'O TOJI.

Pasnea 3. laTunkH TeXHOJIOTHYECKUX NepeMeHHBbIX.

Jlatuuku Temmneparypbl, KiaccupuKanus, MTPUHLIMI JEHCTBUs, NpUMeHeHue. JlaTuuku
JaBJICHUS, KJIacCU(pHUKAIMs, MPUHLIUN ICHCTBUS, NMPUMEHEHHe. Pacxomomepsl, KiaccUpUKaIus,
OPUHLIMIT JEHCTBUS, NpUMeHeHue. JlaTyuku ypoBHS, KiIacCU(PUKALUs, NPUHIUN JEUCTBUSA,
npuMeHeHue. JlaTauKu BpeMeH!, Ki1acCu(pUKaIHs, IPUHIINI eHCcTBUsA, TpuMeHeHne. [103uInoHHbIe
MaTYMKH, KIacCHU(pUKanus, TMNPUHIOUN  JOEHCTBUS, mpuMeHeHHe. JlaTYuku  pacCTOSIHUS,
KJaccu(uKanus, IPUHLIUN €HCTBUS, TPUMEHEHHE.

Pasnen 4. Texunueckue cpeacrsa npeodpa3oBaHus H3MepHUTeJbHOM HHpopManum.
Texnuyeckue cpencrtBa mpeoOpa3oBaHUs HU3MEPHUTENbHOM HWHGOpMaUU Y CUIUTENN
aBToMaTtnyeckux cucreM. Hopmupyromue npeoOpasoBaremnu.

Paznea S. Ilporpammupyemslie peJie
[Iporpammupyembie  pene. HMudopmamuss u  cnocoObl  mpeobpazoBaHus.  S3bIK

nporpammupoBanus LD. [Iporpammuoe obecrieuenue, narepdeiic, GyHKImoHaI.

3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHH

3.4.1 CeMuHapckue/mpakTHUECKUE 3aHITUS
He npenycmoTpenst
3.4.2 JlaGopaTopHbIe 3aHATUSA

JIaGoparophoe 3ansatue 1. JlabopatopHas padora Nel. M3yueHue 1aT4MkoB ToKa U
HaInpsKeHHUS.

JIaGoparopHoe 3aHsTHE 2. 3amura JadopaTopHoil paboThl Nel.

JIaGoparophoe 3anstue 3. JlaboparopHas padota Ne2 M3yueHune JaTYMKOB MarHUTHOTO
OJIS.

JIaGoparopHoe 3ansTHe 4. 3anmTa 1adopaTopHoil paboTsr Ne2

JlabopaTtopHoe 3anstre 5-6. JlabopaTopHas padota Ne3. M3ydeHne 1aT4uKkoB TeMIIEpaTypbl

JIaGoparopHoe 3aHsTHe 7. 3amuTa 1abopaTopHoil paboTsl Ne3

JlabopaTtopHoe 3anstue 8. JlaboparopHas padorta Ned. M3yueHue 1aT4uKOB OCBEMIEHHOCTH

JIaGoparopHoe 3ansaTue 9. 3ammTa 1adopatopHoil padoTsr Ned

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
He npenycmorpeno

4 Y4yeOHO-MeTOAUYeCcKOe U UHPOPMALIMOHHOE o0ecrievueHne

4.1 HopmatusHblie 1o0KyMeHTbI 1 'OCTb1

He npenycmorpeno



4.2 OcHoBHasi 1UTEpaTypa

1. Jlykunos, A. II. IIpoekTupoBaHuE MEXaTPOHHBIX M POOOTOTEXHUYECKUX YCTPOMCTB :
yaeOHoe ocobue aiist By30B / A. I1. JlykunoB. — 3-e usg., crep. — Cankr-IlerepOypr : Jlans, 2024.
— 608 c. — ISBN 978-5-507-47616-9. — Tekct : snexrtpoHHbIA // JlaHb : 3JIEKTPOHHO-
oubnmunoteunas cucrema. — URL: https://e.lanbook.com/book/396581.

2. NHTennekTyanbHble TEXHOJIOTUHU MPOU3BOACTBA IPUOOPOB U CUCTEM: yueOHOE rmocodue /
B. A. Baneros, 1O. I1. Ky3smun, A. A. Opnosa, C. JI. TperssikoB. — Cankt-IletepOypr : HUY
NTMO, 2008. — 100 ¢. — TekcT : 2neKTpoHHBIH // JIaHb : 37EKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
https://e.lanbook.com/book/40755.

3. ®enopos, 0. H. CnpaBounuk urxenepa mo ACYTII: npoektupoBanue u pazpadboTka:
yaeOHoe mocooue : B 2 Tomax / FO. H. ®enopoB. — 2-¢ u3a. — Bonorna : Uadpa-Unxenepus, [0.
r.].— Tom 1 — 2016. — 448 c. — ISBN 978-5-9729-0122-7. — Texcr : anexTpoHHbIi // JlaHs :
3JIEKTPOHHO-OnOMMoTeuHas cucrema. —https://e.lanbook.com/book/80330.

4. MonenupoBanue MexaTpoHHbIX cucteM B cpene MATLAB (Simulink / SimMechanics) :
yaeOHoe mocodue / B. M. Mycanmumos, I'. b. 3amopyes, W. U. Kanansimmaa, A. J1. IlepedecoBa. —
Cankr-IlerepOypr : HUY UTMO, 2013. — 114 c. — TekcT : 21eKTpoHHbIi // JIaHb : 31eKTPOHHO-
oubnmunoreunas cucrema. — https://e.lanbook.com/book/70925.

4.3 JlonoTHUTEIbHAS JIUTEPATypa

1. Camocannslii, A. B. ABToMaTu3nupoBaHHOE IPOEKTUPOBAHUE YCTPOMCTB CUCTEM cOOpa-
00paboTKM JaHHBIX : yaeOHO-MeToaudeckoe mocooue / A. B. Camocanusbiif. — 2-e. — Mocksa :
HUAY MUO®U, [6. r.]. — Yacts 1 : PSpice-moaenupoBanue neKTpoHHbIX cxem — 2015. — 156 c.
— ISBN 978-5-7262-2057-4. — TekcT : 3neKTpOHHBIH // JIaHb : 31eKTpOHHO-0NOIMOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/126675

2. Tepéxun, B. b. KomnbroTepHOE MOJeTUpOBaHHE CHCTEM 3JIEKTPOIIPHUBO/IA TOCTOSTHHOTO
u nnepeMenHoro Toka B Simulink : yue6Hoe nocobue st By3os / B. b. Tepéxun, FO. H. Jlementoes.
— Mockaa : U3natensctBo FOpaiit, 2024. — 306 ¢. — (Brictiee oopazoBanue). — ISBN 978-5-
534-18319-1. — TekcT : anexkrponHsbl // OOpa3oBaTenbHas miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/534789.

3. PaukoB, M. 0. TexHuueckue cpencTBa aBTOMaTU3aluu : y4yeOHUK i By3os / M. 1O.
PaukoB. — 2-e u3n., ucnp. u qorn. — Mocksa : M3natenbcrBo FOpaiit, 2024. — 182 ¢. — (Bricmiee
oOpazoBanue). — ISBN 978-5-534-11644-1. — Tekct : anexkTpoHHbIH // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/538447.

4.4 )1eKTpOHHbBIE 00pa3oBaTeIbHbIE PeCyPChI
He npenycmorpeno

4.5 JInneH3n0HHOe U CBOOOTHO PacnpoCTpaHsieMoe MPorpaMMHoOe
odecreyeHue

1. Microsoft-Office
2. Ilporpammusiit kommiuexkc MATLAB R2009a
3. Microsoft-Windows



4.6 CoBpemMeHHbIe MPO(ecCHOHATbHbIE 0a3bI TAHHBIX H HHPOPMAIIMOHHBIE
CIIPABOYHbIE CUCTEMBI

1) UnTepHeT-pecypcehl BKIIOYAIOT YIeOHO-METOIMYECKAE MaTepHAITbl B AJICKTPOHHOM BHJIE,
npencTaBieHHbIe Ha caiiTe https://lib.mospolytech.ru/ B paznene «bubmamorekay.

2) Hayunas snextponHas oubauoreka http://www.elibrary.ru

3) Poccwuiickast rocynapctBeHHas 6unbanoTeka http://www.rsl.ru

5 MarepuajbHO-TEXHHYECKOe o0ecreyeHue

1. KommbroTepHbIii Ki1ace ¢ MpeayCcTaHOBIEHHBIM MPOTPaMMHBIM 00€CIiedeHHEM YKa3aHHOM
B 1. 4.5, MyIbTUMEIHIHOE 000pYA0BaHUE (IPOCKTOP, EPCOHAIBHBIN KOMIBIOTEP MPEIoaaBaTels,
JKpaH).

2. Aynurtopust Uil JIGKIIMOHHBIX, TMPAKTUYECKUX 3aHATHH. OOOpyaoBaHHE W ammaparypa:
ayJIMTOpHAs JOCKA, BO3MOKHOCTh MCIIOJIb30BAHUS MYJIbTUMEIUITHOTO KOMILIEKCA.

3. Cneunanu3upoBaHHas ay IMTOpUs AJis IPOBEAEHUS J1abopaTopHbIX padoT. O0opyaoBaHuE
U ammapaTrypa: ocuuuiorpadpl, KOMIUIEKT THUIOBOrO JjadopaTopHOro obopyaoBaHus "OCHOBBI
anekTpoHuku"; O91-C-P (cTreH0BO€E UCTIOIHEHHUE, pyUYHas BEpCHUs).

6 MeToauyeckue peKOMeHAANMHU

6.1 MeTonnueckue peKOMeHAAIUM /I MPenoAaBaTeis N0 OPraHu3auuu
00y4eHus1

Ha nepBoM 3aHATHM MO JUCHUILIMHE HEOOXOJMMO O3HAKOMHUTH CTYJEHTOB C MOPSIKOM €€
u3y4eHus (TemMamu Kypca, (hopMamMu 3aHIATUH, TEKYLIETO U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb TUCIUIUIMHBI B CUCTEME HAyK, €€ NMPAKTUYECKOE 3HAUYEHHUE, JOBECTH 10 CTYIECHTOB
TpeboBaHUs K (opMe OTYETHOCTH W TNPUMEHEHUS BUJOB KOHTposd. Bblaarorcs 3amaHus ais
MOJATOTOBKHU K 3aHSTHSIM.

ITpu noaroroBke K 1abOpaToOpHBIM paboTaM MO MEPEUHI0 OOBSIBICHHBIX TEM IPENOIaBaTEII0
HEO0OXO0JJMMO YTOUYHUTH IJIaH UX MPOBENEHUs, IPOIYyMaTh (OPMYIIMPOBKHU U COAEpKAHUE yUEOHBIX
BOIPOCOB, BEIHOCHUMBIX Ha 00CY’KJI€HHE, 03HAKOMUTHCS C IEPEYHEM TEMATHYECKUX BOIIPOCOB.

B xone pabGoThl BO BCTYNHUTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYUMOCTH TEMbI
paboThl, ONpeAETUTh MOPSAIO0K €€ MPOBEIEHUs, BpeMs Ha 00CyKeHHE KaX10Tr0 y4eOHOro BOpoca.
[TpumeHsist GpOHTaNbHBIN OMPOC AATh BO3MOKHOCTD BBICTYIIUTh BCEM CTYJIEHTaM, IPUCYTCTBYIOIIUM
Ha 3aHATUU.

B 3akimtounTenbHOM yacTu paboThl cieayeT MOJIBECTU €€ UTOTU: 1aTh OLEHKY BBICTYIUICHUN
KaXJI0T0 CTY/JICHTa M Y4eOHOM IpyNIIbl B LIEJIOM. PaCKpBITh MOJIOKUTENBHBIE CTOPOHBI U HEJIOCTATKU
MPOBEJCHHON J1abopaTOopHON paboThl. OTBETUTH HA BONPOCHI CTYIEHTOB. BhinaTh 3amanHus amis
CaMOCTOSITENIbHOU PabOTHI MO MOJTOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Metonuka npenoaaBaHusi JUCHUIUIMHBL «TexHUUeckue cpeacTBa aBTOMATHU3ALMM» U
peann3anys  KOMIIETEHTHOCTHOIO IOAXOJa B  H3JIOKEHMM M BOCHPUATHHM  MaTepuana
IpelyCMaTpUBaeT UCIOJIb30BaHUE CIENYIONINX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM IMPOBEICHUS
IPYNIOBBIX, UHANBUAYAIBHBIX, ayJJUTOPHBIX 3aHATUH B COYETAaHUHM C BHEAYIUTOPHOU paboOTOH ¢
1eJIbl0 (POPMUPOBAHUS U Pa3BUTHSI MPOPECCHOHATBHBIX HABBIKOB O0YUaIOLIUXCS:

— TIOJArOTOBKA K BBIIOJHEHUIO M 3alllUTa J1a0OpaTOpHBIX paboT C TOMOIIbIO
CHEIHaIM3UPOBAHHOTO TPOrPaMMHOTO 0OecTIeueHUS;

— 3alIMTa U WHAMBUIYAIbHOE OOCYXJIEHHE BBIOJHIEMBIX 3TAllOB pacyeTHO-TpapUUECKUX
pabor;
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— TeXHOJIOTUU aHaJN3a CUTYAIlUi JUIsi aKTUBHOTO 00YUYEHUSI, KOTOPHIE TTO3BOJISIOT CTYICHTaM
COEIMHUTH TEOPUIO U MPAKTUKY, IPEJICTABUTH IPUMEPHI IPUHUMAEMBIX PEILICHUHN U UX OCIIEACTBUIA,
JEMOHCTPHUPOBATH PA3THUHBIC MTO3UIINH, (OPMHUPOBATH HABBIKU OIICHKHU aTbTEPHATUBHBIX BAPUAHTOB
B BEPOSATHOCTHBIX YCIIOBUSIX.

OOydeHne MO0 TUCIUIUIMHE BEACTCS C MPUMEHEHUEM TPAJAUIIMOHHBIX MMOTOKOBO-TPYMIIOBBIX
MH(OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoioruil. [lpu ocymiecTBiennn o6pa3oBaTEIbHOIO
mporecca 1Mo AUCIUILINHE HCIIONB3YIOTCS CISAYIoNe HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIC
TEXHOJIOTHH: MPE3EHTAIlUH C IPUMEHEHHEM MTPOeKTOpa U mporpammel PowerPoint.

6.2 MeToanueckue yKazaHus JJisl 00y4arOmUXCsl 0 OCBOEHHUIO THCHMILTHHBI

CamocrosarenbHass paboTa sBISETCS OJHUM W3 BHJOB yueOHBIX 3aHsaTuid. Llens
CaMOCTOSITEJIbHOW paboThl — MPAKTUYECKOE CaMOCTOATENIBHOE MOJTY4YEHUE CTYACHTAaMH HaBBIKOB
paboThl B MpOrpaMMe MaTeMaTHYECKOr0 MOJIEJIMPOBAHMSI, pACCMATPUBAEMBIX B IIPOLIECCE U3YUEHHUS
JUCLUIUINHBI.

AyIuTOpHas caMOCTOsTeNIbHAS paboTa M0 TUCIHILINHE BHITOIHSACTCS Ha y4eOHBIX 3aHITUIX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOABATEINS U IO €r0 3aJaHUIO.

BueayautopHass camocrosiTelibHas paboTa BBIIOJIHAETCS CTYAGHTOM [0  3aJIaHUIO0
npernojiaBaTess, Ho 6e3 ero HenoCPEACTBEHHOTO Y4acTHsL.

3aoauu camocmoamenvHoil padomul cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHON paboThl;

- OCBOEHHE COJICPKaHUS JUCLUIUINHBL;

- yriyOseHue coiep KaHusl U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILIIUHBL

- ICTI0JIb30BaHUE MaTepHasa, COOPaHHOTO U MTOJyYEHHOTO B X0JI€ CAMOCTOSTENIbHBIX 3aHATUI
Uit 9 PEKTUBHOM IMOATOTOBKH K 9K3aMEHY.

Buowt éneayoumopnoii camocmosamenvnoi pabomoi:

- CaMOCTOSTEIbHOE U3YUEHUE OTJENbHBIX TEM AUCLUUIIINHBL

- BBIIMOJIHEHUE pacyeTHO-rpauIeckux pador;

- IOATOTOBKA K JJAOOPaTOPHBIM 3aHATHUSM;

- oopMiIeHHE OTYETOB IO BBIOJHEHHBIM JIAOOPATOPHBIM pabOoTaM M TMOATOTOBKA K MX
3allUTe;

- IOATOTOBKA K 3K3aMEHY.

J11s1 BBITIOTHEHUS JIFOOOTO BUJIa CAMOCTOSATEILHON pab0Thl HEOOXO0IUMO IPOUTH CIIETYIOIINE
JTalBbl:

- OIIpEeJIeICHNE LIEIH CaMOCTOSTENbHON pabOTHI;

- KOHKpeTH3alus T03HaBaTeNIbHON 3aj1au;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp a/1eKBaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/]auu;

- IUTaHUPOBaHUE PaOOTHI (CAaMOCTOATEIHHON UITH C TOMOIIBIO PENO/IaBaTENs ) HaJl 3a/IaHUEM;

- OCYIIECTBJICHHE B TPOILIECCE BBIMOJHEHHS CAMOCTOSTEIBHONM pPabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOT'O U KOHEUYHOT0) PE3YJIbTaTOB pabOThl U KOPPEKTHUPOBKA BHIMOIHEHHS paOOTHI;

- pednexcus;

- Ipe3eHTaIus padoOThI.

7/ MoH] OLIEHOYHBIX CPEACTB

B mporiecce 00ydeHUst UCTIONB3YIOTCS CIEIYIOIINE OIEHOYHBIE (DOPMBI CAMOCTOSATEIEHOM
paboThI CTYICHTOB, OLICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHBIX
aTTecTaluu:

- 3alUTa J1a00OPaTOPHBIX padoT;
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- BBITMIOJIHEHUE U 3aIIUTa PACUETHO-TpaPUUECKuX padoT;

- OK3aMCH.

B pe3ynbrare ocBOEHUS IUCHUIUIMHBI (MOAYJIsS) (POPMHUPYIOTCS ClIEAYIONINE KOMIETSHIIUHN:

Ko HaunmeHoBaHHe KOMIIETEHIIMU BbINYCKHUKA
KOMIIETEHI[M U
CrocobeH pa3pabaTpiBaTh W MPHUMEHSATH aNTOPUTMBI M COBPEMEHHBIC
1M (POBBIC IPOTPAaMMHBIC METOIBI PACYCTOB U MPOCKTUPOBAHUS OTICIBHBIX
YCTpOfICTB U IIOACUCTEM MeXElTPOHHBIX nu pOGOTOTGXHI/I‘-IeCKI/IX CUCTEM C
OITK-11 HCIIOJIb30BAHUEM  CTaHJAPTHBIX HCIIOJIHUTEIBHBIX M YIPABJISIONIUX

YCTPOMCTB, CpPEICTB ABTOMATHUKH, H3MEPHUTEIBHON W BBIYMCIUTEIBHOU
TEXHUKH B COOTBETCTBHM C TEXHUYECKHM 3aJaHHeM, pa3pabaTbiBaTh

IU(pPOBBIE ATTOPUTMBI
CHCTEM.

U MpOorpamMMbl YIPaBJIEHHS POOOTOTEXHHUYECKHUX

7.1 MeToabl KOHTPOJISI U OLlEHUBAHMS Pe3yJbTaTOB 00y4eHus!

IlepeyeHb OLIEHOYHBIX CPEACTB MO JUCHUIINHE « TeXHHYeCKHe cpe/IcTBa aBTOMATH3AIUIN

/11

Bun xonTpons
pe3yJIbTaToOB
0o0yueHus

Haumenosanue
KOHTPOJISL pe3yJIbTaTOB
00yueHust

Kpatkas xapakTepucTiKa KOHTPOJIS PE3yJIbTaTOB
oOydeHus

Tekymmit

JlaGoparopHas paboTa

UlaGopaTopHasi paboTa BBIMOIHAETCS WHIUBUYTHHO
KaX/IbIM CTYJeHTOM. O(OpMIIEHHBIH OTYET CTYACHT
C/laeT TIperojaBaTeNlio Ha TPOBEPKY B 3apaHee
lycTaHOBJIEHHBIH cpok. [Ipu mpoBepke npenoaasarensb
OIICHUBAECT KadecTBO O(OPMIICHHS, TPABHILHOCTh
pacueToB u BbIBOJOB. K 3ammre nabopaTtopHOn
paboTBl  JOIMyCKAOTCS  CTYACHTBI,  KOTOPBIE
BBIMOJIHWIA paboTy, OopOpMUIM B COOTBETCTBUHU C
TpeOOBaHUSIMU OTYET O JabopaTtopHOl paboTe u
NpeoCTaBUIM ero K 3amuTe. KaxaoMmy cTyleHTy
BamaeTcss HE MeHee 3-X BONPOCOB Ha TeMY
imabopaTtopHoil pabGoThl. Jlamee MPOBOIUTCS 3alUTa
OT4C€Ta KaXAbBIM CTYACHTOM HWHIWBUAYAJIbHO B
dopmare "Bonpoc-oTBeT" (337ar0TCs 3 BOmpoca).

Texymmi

PacuetHo-rpaduueckas
pabora

OO0yJarmuiics B TEYCHUE CEMECTPa CaMOCTOSATEITLHO
BBITIONHSET DS pacdeTHO-TpadUIecKux pabdoT To
Teme paznena. Ilpuw  mpoBepke TpemojaBarelb
OIICHUBAET KayecTBO OQOPMIICHHUS, NPaBUILHOCTH
[pacyeToB W BBIBOAOB. Jlamee MpOBOAMTCS 3aluTa
pacueTHO-TpaduuecKoil paboOThl KaXKIOTO CTYIEHTA
MHAMBUAYyalbHO B (¢opmare  "Bompoc-oTBer"
(3amatorcs 3 Bompoca).
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3 [[IpoMexyTOUYHBIH

DK3aMeH

[TpomexyTouHast aTTecTanus odyyaromuxcs B popme
PK3aMeHa MPOBOAMUTCS MO PE3yJbTaTaM BbIMOJIHEHHUS]
BCEX BUAOB Yy4yeOHOW paboThl, MPEIyCMOTPEHHBIX
y4eOHBIM TIJIAHOM TIO JIAHHOM AMCIUIUTMHE (MOIYJIIO),
OpY  STOM YYUTBIBAIOTCS PE3YJIbTAaThl TEKYILETO
KOHTPOJISI yCIIEBAa@MOCTH B TeueHue cemectpa. OLeHKa|
CTETIEHU JOCTHKEHHS 00yYarOIUMUCS TUIAHUPYEMbIX
pE3yIbTaTOB OOYyYCHHS IO JUCHUIUIMHE (MOIYJIIO)
MPOBOJUTCS TPEIOaBaTeieM, BeAYIIUM 3aHATHS 110
ImucIUIInHE (MOJTYJII0) METOI0M SKCIIEPTHOM OIICHKH.
I[Io wWroramMm NPOMEKYTOYHOM aTTECTAllMH [0
muciuIuiiHe  (MOAYJIO)  BBICTABISETCS  OLICHKQ
COTIIMYHO», «XOPOILIO», «YIOBICTBOPUTEIHLHO» WU
«HEYIOBIIETBOPUTEIHHO.

JK3aMEH POBOJIUTCS B ycTHOU opme. B aymuropun
HAXOAUTCS MPENoaBaTeb U He Oosiee 5 YesloBeK U3
4rcIIa CTyJIeHTOB. Bo BpeMs mpoBeieHus SK3aMeHa
€ro y4yacTHHUKaM 3arpeniaercs UMeTh Ipu cede u
MCTIOJIB30BaTh CPE/ICTBA CBSI3U (COTOBBIC TEIE(OHBI,
MUKpPOQOHBHI U 11p.). CTyIeHTy BbAaeTCs OUIIET C
TpeMs Borpocamu. KonrdecTBo TOTOIHUTEEHBIX
BOIIPOCOB — He Ooiee aByx. KomuuectBo
IMTOTTOJTHUTEIILHBIX BOTIPOCOB 3aBHCHUT OT TTOJTHOTHI
oTBeTa cTy/eHTa. [nurensHocTh SKk3amena 1 yac (60
MUHYT).

K mpoMexyTo4HO# aTTecTaluu JA0MYyCKAITCs TOIbKO
CTYJICHTBI, BBIMIOJTHUBIIINE BCE BUIBI YI4COHOH
paloThI, MPeayCMOTPEHHBIE paboyel mporpaMmMoii o
imiciuuinHe « TeXHuYecKne cpeicTBa
ABTOMATHU3AINI (BBIMOJIHUIN U YCHIEIIHO 3aIlIUTHIH
lmabopaTopHble paboThl U pacyeTHO-TpaduyecKue
a00ThI)

7.2 lIkana u KPUTEPUU OLIEHMBAHUS Pe3yIbTATOB 00y4eHH S

IlokazaTeneM olieHMBaHMUS KOMIETEHIINN Ha Pa3JIMYHBIX 3TAallaX UX (I)OpMI/IpOBaHI/IH SABJIACTCA
JOCTHXXCHHC O6y‘laIOH_II/IMI/IC${ IUIaHUPYEMBIX PE3YJIbTATOB O6y‘leHI/I}I IO JUCHUITIIMHE (MOI[y.]'IIO).

Kpurepum oueHnBanus

IHoka3areanb > 3 4 5
3HATh: OOyyarommiicst OO0yuaromuiics OOyuaromuiics OO0yuaronuiics
- TUIIBI U JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET
KOHCTPYKLIH IIOJTHOE OTCYTCTBHE HETIOJIHOE YaCTHYHOE TIOJTHOE
TEXHUYECKHX CPEJICTB | WIIM HEAOCTaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MOJTyYeHUs COOTBETCTBUE CIEAYIOIINX 3HAHUM: CJIeYIOIINX 3HAHUM: CIEAYIOIINX 3HAHUM:

nHpOPMAIHT O

CIEAYIOIINX 3HAaHUM:

- TUIIbI U

- TUIIbI U

- TUIIbI U

COCTOSIHUHM 00BEKTa, - TUTBI 1 KOHCTPYKIINH KOHCTPYKIUH KOHCTPYKIINH
TIPUHITHIIBI KOHCTPYKIUH TEXHUYECKHX CPEICTB | TEXHWYECKHUX CPEIACTB | TEXHHYECKHX
MOCTPOCHHS TEXHUYECKHUX CPEICTB | MOyYSHHS MOy YeHHS CPEICTB MOJIYUYCHHUS
CTPYKTYPHBIX, MOJyYEeHHUs nHdopmanuu o nHdopManuu o nHdopmanuu o
MPUHIUNHAANBHBIX U nHpopmannu o COCTOSTHHM 00BEKTA, COCTOSIHUH 00BEKTa, COCTOSTHHM OOBEKTa,
(YHKIIMOHAJIBHBIX COCTOSTHUM OOBEKTa, MPUHIIUIIB] MIPUHIUIIBL MPHUHIUIIBI

CXEM aBTOMAaTHU3alUd | MPUHIUIIbI MOCTPOCHHUS MIOCTPOCHHUS MOCTPOCHHUS
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MEXaTPOHHBIX U
POOOTOTEXHUIECKUX
CHCTEM, BO3MOKHOCTH
u obnactu
OpUMEHEHHUS

MOCTPOCHHUS
CTPYKTYPHBIX,
MPUHINITHAIBHBIX U
(YHKIIMOHAIBHBIX
CXEM aBTOMaTU3aluu

CTPYKTYPHBIX,
MPUHIUIAATEHBIX 1

(hyHKIIMOHATIBHBIX
CXEM aBTOMAaTH3aluu
MEXaTPOHHBIX U

CTPYKTYPHBIX,
NPUHIUITHATBHBIX 1
(yHKIMOHATBHBIX
CXEM aBTOMAaTU3aluu
MEXaTPOHHBIX U

CTPYKTYPHBIX,
NPUHIHUIHAIBHEIX U
(YHKIMOHATBHBIX
CXEM aBTOMaTH3aluu
MEXaTPOHHBIX U

TEXHHUYECKUX CPEJICTB | MEXaTPOHHBIX U POOOTOTEXHUUECKHUX POOOTOTEXHUUECKHX POOOTOTEXHUUECKHUX
00paboTKH, XpaHEeHHs | POOOTOTEXHUYECKUX CHCTEM, BOBMOXXHOCTH | CHCTEM, BO3MOXKHOCTH | CHUCTEM,
nHbopMaLuH. cUCTEM, BO3MOYKHOCTH | M o0nacTu u obnacTu BO3MOXKHOCTH U
u obnacTu MPUMEHEHHUS MIPUMEHEHHUS obnactu
MIPUMEHEHHS TEXHHYECKNX CPEICTB | TEXHWYECKUX CPEACTB | MPUMEHEHHUS
TEXHUYECKHUX CPEICTB | 00paboOTKH, XpaHEHUS | OOpabOTKH, XpaHEHUS | TEXHHYECKIX
00paboTKH, XpaHeHUsT | WHPOPMAIIHH. nHpOPMALNH. cpencts 00paboTKH,
nHpOPMALINH. Homnyckatores Homnyckarores XpaHEHUs
3HA4YNTEIIbHBIC HE3HAYUTEIIbHbIC nHpopManumy.
OIIMOKH, IPOSIBIIAETCS | OMIMOKH, HeTOYHOCTH, | CBOOOIHO
HEJIOCTaTOYHOCTh 3aTpyIHEHUs pU orepupyer
3HaHUM, 110 pAay AHAJUTUYECKUX NPUOOPETEHHBIMU
roKasaTesei, onepanusx. 3HAHUSAMH.
obyuJaromuics
UCIBITHIBACT
3HAYUTEIIbHBIC
3aTpyJHEHHS TIpU
OTIepPUPOBAHUH
3HAHMUAMH TIPU UX
IIepeHOCe Ha HOBBIC
CHUTYaIHH.
YMeThb: OOyJatommiics He OO0y4atomtmiics OObyJatormmiics OO0yyarontuiics
- AHAJIIM3HUPOBATh yMEET UiH B JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
WCXOJIHBIC ITaHHBIC HA | HEJOCTaTOYHOU HETOJIHOE 4aCTUYHOE HOJIHOE
MPOEKTUPOBAHHE CTETICHU YMEET: COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
MEXaTPOHHBIX U - aHaJIM3UPOBATh CIIEIYIOLINX YMEHUNA: | CIHEIYIOIINX YMEHHUH: | CIEAYIOIIUX
POOOTOTEXHUYECKUX HUCXOJHBbIE JaHHBIE HA | - AaHAJIM3UPOBAThH - AaHAJIM3UPOBATH YMEHHUII:
CHCTEM U ITPOBOAUTH IIPOEKTUPOBAHHE WCXOJIHBIC IaHHBIC HA | MCXOJAHBIC JaHHBIC HA | - AaHAIN3UPOBATH
OLICHKY TpeOyeMbIX MEXaTPOHHBIX U MPOEKTUPOBAHNE MIPOEKTUPOBAHHE UCXOJIHBIE IaHHbIE
TEXHUYECKUX CPEJICTB, | POOOTOTEXHHMYECKUX MEXaTpPOHHBIX U MEXaTPOHHBIX U Ha IIPOEKTUPOBAHHE
BBIOMPATH TATUHKH, CHCTEM U NPOBOJNTH POOOTOTEXHHUUECKHUX POOOTOTEXHUUECKUX MEXaTPOHHBIX U

UCTIOJTHUTEIbHbIC
MEXaHU3MbI 1
peryiupyomnme
OpraHbl, OTBEYAOIIHE
NMpECABABIICHHBIM
TpeOOBaHUSM.

OIICHKY TPeOyeMBIX
TEXHUYECKHUX CPEIICTB,
BBIOWPATH TaTYUKH,
HCIIOIHUTEIbHBIE
MEXaHHU3MEI U
peryIupyIoIye
OpraHbl, OTBEYAIOIIHE
MIPEIbSIBICHHBIM
TpeOOBAHUSM.

CHCTEM U ITPOBOANTH
OLIEHKY TpeOyeMbIX
TEXHUYECKUX CPEJICTB,
BBIOMpATh TaTYHKH,
HCTIONIHUTENIbHBIE
MEXaHU3MBI U
perynupyroue
OpraHbl, OTBEYAIOIIHE
TPEbSBICHHBIM
TpeOOBaHUSIM.
Jomyckarorcs
3HAYUTEIbHBIC
OIIMOKH, TIPOSIBISAETCS
HE0CTaTOYHOCTb
YMEHHU, 110 psay
ToKazaTeseH,
oOy4Jaromuics
UCTIBITBIBAET
3HAYUTEIbHBIC
3aTpyJHEHHS IPH
OIEepUPOBAHUU
YMEHUSIMU TIPH X
HNEPEHOCe Ha HOBBIE
CHUTYaIIH.

CHCTEM U IIPOBOAUTD
OLICHKY TpeOyeMbIX
TEXHUYECKUX CPEJICTB,
BEIOMpATh NaTYHKH,
UCIIOJTHUTEIIbHBIC
MEXaHU3MBbI 1
perynupyromue
OpTraHbl, OTBEYAIOIIHE
TIPEABSBICHHBIM
TpeOOBaHUIM.
YMeHust 0OCBOEHBI, HO
JIOIYCKarOTCsI
HE3HAYHUTEIIbHbIC
OLIMOKH, HETOYHOCTH,
3aTpyIHEHUs pU
AHAIIMTHYECKUX
OTIepanusx, IepeHoce
YMEHUI Ha HOBBIE,
HecTaHapTHbIC
CHUTYaIWH.

POOOTOTEXHUIECKHX
CHCTEM | TIPOBOJIUTH
OIICHKY TpeOyeMBbIX
TEXHUYECKHUX
CPEICTB, BRIOMPAThH
JATYUKH,
HCTIOTHUTEIILHBIE
MEXaHU3MBI U
peTyIupYyIoImune
OpTaHHkL,
OTBEYAOIIUE
MPEIbSIBICHHBIM
TpeOOBaHUSM.
CBoOonHO
OTepHpyeT
IprOOPETeHHBIMHU
YMCHHSMH,
MIPUMEHSCT UX B
CUTYyaIHsIX
MOBBILIEHHON
CJIO)KHOCTH.
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BJIA/IETh:
- HaBBIKAMH PabOTHI C
COBPEMEHHBIMHU
UPPOBBIMHU
OpPOrPaMMHBIMH
METOAaMH PacyeToB U
OPOCKTUPOBAHHUS
CHCTEM YTMpPaBICHUS,
BBIOOpA TEXHUYECKUX
CpencTB
ABTOMATH3aLUH U
YIPaBICHUS IS
peanuzanuu
MPOCKTUPYEMBIX
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CHCTEM B
COOTBETCTBUU C
TCXHUYCCKHUM
3aJJaHUEM.

OOyuatomuiics HE
BIIaJICET WIH B
HEJIOCTaTOYHOMH

CTETICHHU BIIaJIeeT
- HABBIKAMHU PabOTHI C
COBPEMEHHBIMH
IU(PPOBBIMU
MPOrPaMMHBIMH
METO/IaMH PacueToB U
MPOCKTUPOBAHHUSI
CHCTEM YIPaBJICHHS,
BEIOOpA TEXHIIECKUX
cpeacTB
ABTOMATH3ALUH U
yIPaBIEHUs 15
peanuzanuu
NIPOEKTUPYEMBIX
MEXaTpOHHBIX U
POOOTOTEXHUYECKHUX
CHUCTEM B
COOTBETCTBUH C
TEXHHUYECKUM
3a[aHUeM.

OOGyuarontuiicst B
HEZ0CTaTOYHOU
CTETICHH BIIAJICET:

- HaBBIKAMH PabOTHI C
COBPEMCHHBIMHU
UPPOBBIMHU
MPOTPaMMHBIMH
METOJIAMHU PaCUYETOB U
MPOCKTHUPOBAHUS
CHCTEM YIIpaBJICHUS,
BEIOOpA TEXHUIECKHUX
CpEnCTB
AaBTOMATH3AIHN U
YIpaBICHUS IS
peanu3aiuu
MPOCKTHPYEMBIX
MEXaTpOHHBIX U
POOOTOTEXHUUECKUX
CHUCTEM B
COOTBETCTBUU C
TEXHUICCKUM
3aJaHHEeM.
OO0y4atomtmiics
UCTIBITHIBACT
3HAYHUTEIIFHBIC
3aTpyAHEHUS MIPH
MMPUMECHCHUN HaBBIKOB

OO0yuaronuiicst
YaCTUYHO BJIaJACeT:

- HaBBIKAMH pabOTHI C
COBPEMEHHBIMU
IU(pPOBBIMU
MPOrPaMMHBIMH
METO/IaMH PacueToB U
MIPOEKTUPOBAHUS
CHCTEM YIIPaBJICHHS,
BEIOOpA TEXHUIECKIX
CpencTB
aBTOMATHU3aLUH 1
YIPaBICHUS IS
peau3an
MIPOEKTUPYEMBIX
MEXaTPOHHBIX U
POOOTOTEXHUIECCKHUX
CHCTEM B
COOTBETCTBUU C
TEXHUYCCKHUM
3a1aHHEM.

HaBbIku 0CBOEHBI, HO
JOITy CKAIOTCSI
HE3HAYUTEIIbHBIC
OLINOKH, HETOYHOCTH,
3aTPYAHCHUS IPH
AHAJIUTHYCCKUX

OOyuatronuiics B
MIOJTHOM 00bemMe
BJIaJICET:

- HaBBIKAMU PabOTHI
C COBPEMEHHBIMHU
UPPOBBIMU
MPOTrPaMMHBIMHU
METOJIAMHU PacUeTOB
U TIPOCKTUPOBAHHUS
CHCTEM YIIPaBJICHHS,
BEIOOpa
TEXHHUYECKUX
CpeacTB
aBTOMATH3ALUH U
yIPaBIEHUs IS
peanu3anu
NIPOEKTUPYEMBIX
MEXaTpOHHBIX U
POOOTOTEXHUIECKUX
CHUCTEM B
COOTBETCTBUH C
TEXHUYECKUM
3a7[aHueM.
CB00OIHO
MPUMEHSET
MOJTy4eHHbIC HABBIKU
B CUTyaludax

B HOBBIX CUTyallUAX. ornepanusax, NepeHoce MOBBILICHHOM
YMEHUI Ha HOBBIE, CIIOKHOCTH.
HECTaHAAPTHBIC
CUTYaIlMH.

IIIxajia OneHNBAHUSA NPOMEKYTOYHOM aTTecTAlMU: JK3aMeH

[Ixana onteHnBanus

Omnucanue

OTIIMYHO

BrinmonHeHbl Bce BUIBI yUeOHON pabOThI, MPEAyCMOTPEHHBIC YUSOHBIM
maHoM. CTyJIeHT IeMOHCTPUPYET COOTBETCTBHE 3HAHWUN, YMEHHH,
HABHIKOB TMPHUBEACHHBIM B TaOJHMIaX TMOKa3aTensiM, OMepupyer
MpUOOpPETEHHBIMU 3HAHUSIMU, YMEHUSIMH, HaBBIKAMH, TIPUMEHSIET UX B
CUTyalMsAX INOBBIIIEHHON CII0)KHOCTH, HE UCIBITBIBACT 3aTPyAHEHUU
NP AHAUIUTHYECKUX OIEpalusaX, MEPEHOCE 3HAHWW M YMEHUW Ha
HOBbI€, HECTAHAAPTHBIE CUTYALUH.

Xopomo

BrinonHeHs! Bce BUbI yueOHON pabOoThI, IPEAyCMOTPEHHBIE YUEOHBIM
w1aHoM. CTyIeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBHUE 3HAHMIA,
YMEHH, HAaBBIKOB IPUBEIEHHBIM B TA0JIMIIaX TOKA3aTENSIM, OIIEPUPYET
npuoOpEeTeHHBIMU 3HAHUSIMU, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTyallUAX TIOBBIIIEHHON cnoxkHocTH. [lpm 3TOM MoOryt OBITH
JIOIyIIEHbl HE3HAUNUTENIbHBIE OINOKH, HETOUHOCTH, 3aTPyIHEHHS PH
AHAIUTUYECKUX ONepalusix, MepeHoce 3HaHUM U yMEHUU Ha HOBBIE,
HECTAaHIaPTHbHIE CUTYAIUH.

VY 10BIIETBOPUTEIIHHO

BrinonHeHs! Bce BUbI yueOHON pabOoThI, MPeAyCMOTPEHHBIE YUEOHBIM
mw1aHoM. CTyZleHT JEMOHCTPUPYET HEIOJIIHOE COOTBETCTBHE 3HAHMIA,
YMEHHMI, HaBBIKOB TMPHUBEACHHBIM B TablWLax I[OKazaTessm,
JIOMTyCKAIOTCS 3HAUYMUTENbHBIE OLIMOKU, TPOSBISETCS OTCYTCTBHUE
3HaHWM, YMEHH, HABBIKOB I10 PsIY MOKA3aTeIeH, CTYICHT UCIIBITHIBAET
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3HAQUUTEIIBHBIC 3aTPyAHEHUS IIPpU  ONEPUPOBAHMM 3HAHUAMHU U

YMCEHUAMU ITPHU UX IEPEHOCE HAa HOBBIC CUTYAIlUH.

HeynosnerBopurensHo

He BbimonHeHn oxuH wium  Oonee BUAOB  y4yeOHON  paboThI,
IPETyCMOTPEHHBIX y4eOHBIM IuIaHOM. CTYIEHT JEeMOHCTPUPYET
MOJTHOE OTCYTCTBHE MJIM HEJOCTAaTOYHOE COOTBETCTBHE 3HAHUM,
YMEHHH, HaBBIKOB IPHUBEJICHHBIM B Ta0nMIax MOKa3aTelsM,
JIOMyCKAIOTCA 3HAYUTENbHBIE OLIMOKM, TPOSABISAETCS OTCYTCTBHUE
3HAHWH, YMEHUH, HABBIKOB I10 Psly MOKa3aTelel, CTyJJeHT He MOXKET
ONEpPHPOBATh 3HAHUAMU M YMEHHUSMH IPH UX IEPEHOCE Ha HOBBIC
CUTYyalluH.

HIkana oueHMBAHUSA TEKYILIEr0 KOHTPOJIS

Haumenosanue
KOHTPOJIA [IIxana oueHUBaHUA Onucanue
pe3yJIbTaToB
00y4eHus
Brimonnenue u 3ayteHo: HabpaHo 2 u Oonee 6ayioB | B kauecTBe popm Tekymiero
3amuTa Hezauteno: Habpano 1 u menee KOHTPOJISI 3HAaHUM CTY/I€HTOB
nabopaToOpHOMH 6au10B UCMOJIb3YIOTCS OTYETHI IO

paboTHI 1O TeMe
pasnena

nabopaTopHbIM paboTtam. K
BBINOJIHEHUIO SKCIIEPUMEHTATLHOU
qJacTu 1a00paToOpHOI pabOTHI
JIOITYCKAFOTCS CTYCHTBI,
MOoATOTOBHUBLIUC ITPOTOKOJIbBI
BBINOJIHEHUS 1Ta0OpaTOPHOI
paboTsl. [IpoTokomnsl opopMmistoTCcs

Kpurepuu onennBanus

OO0wuit 6am1 npyu oLeHKe
CKJIA/IBIBACTCS U3 CIIEITYIOLIHX
IIOKa3aTeseu:

- IPUBEICHBI METOJIUKU OLIEHKH
TEXHOJIOTHYECKUX MapaMeTpoB — 1

6am1 B COOTBETCTBUU C TPeOOBaHUSIMU
- BBIBO/IbI JIOTHYHBI U OOOCHOBAHBI — 1 | METOIUYECKUX YKa3aHHM Kadeaphl.
Oann OTuer no 1aboparopHoil padboTe

- ohopmiieHre paboThl COOTBETCTBYET
TpeboBaHusAM — 1 Gann

- pacdeTHas ¥ rpaguUecKasi 4acTH
BBITIOTHEHBI BepHO — 1 Oamn

COJICPKHUT MPOTOKOJ IPOBEICHUS
nabopaTopHOil paboThI, pacyeTsl,
rpau4ecKyro 4acTh, BBIBOJIBI.
3amurTa oT4era 1o J1abopaTopHOH
paboTe OCyIIeCTBIACTCS
UHAUBUAYanbHO. CTyIeHTOM
MpeloCTaBIsAETC OPOPMIICHHBII
otyeT. O1leHNBaeTCs KaueCTBO
odopmIIeHHUs, TPABUIILHOCTh
pacyeToB U BBHIBOJIOB.

CTyneHTHI, He BBITIOJTHHUBIIHNE
nabopaTtopHyIo paboTy, K 3alIuTe
HE JIOMYCKAIOTCS

PacuetHo-
rpaduueckas
pabota o Teme
pasznena

OtnuuHo - Pabota ciana B Cpok,
pacueTHas M rpaguueckasi 4acTH
BBINOJIHEHBI BEPHO, JTM0O0 UMEIOTCA
HEJI0YEThl, HE BIUSIONINE Ha
KOHEYHBIN pe3yJbTar.

3aganue Ha PI'P BhigaeTcs Ha
MIEPBOM 3aHITHU
COOTBETCTBYIOLLETO pa3eia
IUCIUINIMHEI U CIAaeTCs 110
OKOHYAaHHUH U3YUYEHHUS
COOTBETCTBYIOILIETO pa3ena
mucruuminibel. PI'P 1omkHEI OBITE
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3aMCYaHuA.

Xopouio - - pacueTHasi 4acThb
BBITIOJTHEHA BEPHO, B rpaduueckoit
4acTH €CTh 3aMEYaHUs
VY 10BJIETBOPUTENBHO - B PACUETHOMN
4acTH €CTh 3aMEYaHUsI, METO]
BBITIOJTHEHUS TpauuecKoi 4acTu
BbIOpaH BEPHBIH
HeynosneTBopuTenbHO - B pacueTHOM
U rpaduuecKoi 4acTsIX ecTh rpyObie

BBITOJIHEHBI U 0()OPMIICHBI B
COOTBETCTBUH C TPEOOBAHUSAMU
METOAMYECKUX YKa3aHUN Kadeaphl.

7.3 OnieHOYHBbIE CpeCcTBA

7.3.1 Texkymuii KOHTPOJIb

Tunosoe 3a1anue Ha pacyeTHO-TpaguuecKyro padory Nel

CxeMa ymnpaBiieHHMs] HarpeBaTeIsiMU I€4YM MpejcTaBieHa Ha puc.. [leub compoTuBieHui
COJICPKUT TPU HArpeBaTeNbHBIX meMeHTa R1, R2 n R3, kaxplif U3 KOTOPHIX BKIFOYACTCS CBOUM

anmaparom KM1, KM2 u KM3.
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CuHTE3UpOBaTh CXeMy, 00ECIICUMBAIOIIYIO CIIEAYIOIIHI

AJIEMEHTOB, MPE/ICTABIICHHBIN B Ta0I. 7.1.

aNrOpuTM pabOThl HarpeBaTEIbHBIX

Tabmmma 7.1
Homep uMITyJbca reHepaTopa - 1121 3|45 6| 7| g/ 9
Cocrosaue R1 0 1 0 0 1 1 0 1 0 0
Cocrosiane R2 0 01l 1 0 0 1 1 0 1 0
Cocrosiane R3 0 ol o 1 1 0 1 0 0 1

Hauano paGoTs! ocymiecTBiseTcs mocie Haxatus Ha KHONKY «Ilyck».

[ukn ynpaBieHusi medbto cOoCcTOMT W3 6 TakToB. Ilepexon ¢ OIHOrO TakTa Ha JPYrou
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OCYIIECTBIISIETCS MPU TOCTYIUIEHUH OYEPEIHOr0 HMITyJIbca OT TeHepaTropa HUMITYJIbCOB. L{MKIbI
yIpaBlIeHUs! HEMPEPBIBHO CIEAYIOT APYT 32 IPYTOM.

[Ipu noctynnennu koman el «CTOMm» MpeKpalaeTcs nojaaya UMIyJIbCOB, U BCE COMPOTHUBIICHUS
oTkiovatores. s Bo300HOBIEHHs pabOThl HEOOXOMMO HaxaTh Ha KHONKY «Ilyck».

WMy nibebl OAar0TCs PH MPOBEIEHUH padboT JInbo ¢ kHotku «mmybey, 6o hopMupyoTces
MPOrPaMMHBIM ITyTEM.

Bximrou€HHOMY COCTOSHHIO CONPOTHBIICHHUS B Ta0d. 7.1 cOOTBETCTBYET «1», OTKIIOYEHHOMY -
«Oy.

TunoBoe 3a1anne Ha pacuyeTHO-TpaduUecKyro padoty Ne2

Cxema naHenu «YTpapiieHUE aCHHXPOHHBIM 3JIEKTPOJIBUraTelIeM» MpecTaBieHa Ha puc. 7.la.
Ceronuoasl VD2, VD5 n VD26 cBeToano1HON MaTPHUIIBl OTPAXKAIOT COCTOSTHHE SJICMEHTOB CXEMBI.
CBeueHue 3THX CBETOJIMOJOB COOTBETCTBYET BKJIIOYEHHBIM KOHTaKTOpam aiekrpornpuBoaa KMI1
(Bpamenue «Brepény), KM3 (komanna «beictpo») 1 KM2 (Bpamenue «Ha3zany).

HeobOxomuMo 3amporpaMMHUpOBaTh Ha pejie CICIYIONIYI0 TOCICI0BATEIIBHOCTh JACHCTBHA. B
UCXOJHOM TIOJIO)KEHUW BCE CBETOMMOMABI ToramieHbl. [lpu Hakatnn kHOMKH «Brepém» momkeH
3aropethcs cBeroanoa VD2 u yepes 3aiepxkKy BpeMern - cBeToauox VD5 koHTakTOpa ycKOpeHHs
KM3. Ilpu naxxatuu kaonku «Hazam» momkHbl moracHyTh cBetoauoasl VD2 u VD5, BrimounTtbes
ceeronuon VD26, a uepe3 3anepkky BpeMeHHU - cHOBa cBeToauox VD5.

[Tpu HaxkaTu KHOMKH «CTOT» BCE CBETOMO Bl OTKITIOYAFOTCS.

’ STPABAERAE | =T ’
S| HarpeBaTERRMY EWH o °| 1 i

- 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 ynpaBiieHusl HarpeBaTeIssMU NI€UU U yIIPaBICHUS 3JEKTPOABUTaTEIEM

a)

TunoBoe 3a1anue Ha pacueTHO-TpaduIecKyo padoTy Ne3

Cxema maHemnu ISl IEMOHCTpAIUU «TUPJSHABD) MpeIcTaBlIeHa Ha puc. 7.1a.

I'upnsnna cocroutr u3 4-x ceeronumonoB VD3, VD9, VD15 u VD20, xotopsie yciaoBHO
o6o3zHaunMm 1muppamu 1, 2, 3 uw 4 cooTBeTcTBeHHO. TpedyeTcss peann3oBaTh CXeMy,
oOecrieunBarONIyl0 Tpu Haxatnu KHONMKH «llyck» ¥ monoxeHwn mnepekmodarens «lIpsmoy
CIIeTYFOIIHMIA TIOPSI0K BKITIOYCHHS CBETOINOIOB: 12 - 23 - 34... Ilpu mocTaHOBKE MEPEKITIOYATENs B
nostockeHne «OOpaTHOY MOPSIOK BKITIOYSHHS JIOJDKEH OBITh cleayromum: 34 - 23 -12-34-32 ...

[Tpu Haxatun Ha KHONIKY «CTOI» BCE CBETOAMOIbI BHIKITIOYAIOTCSI.

ﬂ THPARHAA |i i] Vo |i
O

MANA OTKAYKH
APEHAXHOX BO4

93 |1

vo3 vos vois voz Myex | 14

O C O O Lmon | /3

Luenanuzauun
vos

| 92 |3

y1 12

lpsme
Oopamuo

| 90 | 1

] B g 7> mmilc
Puc. 7.1. Cxema «THpISHIBD U TMHUU OTKAYKHU JPEHAKHBIX BOJT
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Tunosoe 3axanne Ha pacueTHO-TpaduyecKyo padory Ned

Cxema TMHUU OTKAuKHU JPEHaXXHBIX BOJ MpeJlcTaBieHa Ha puc. 7.16. OTkauka JUBHEBBIX BOJ
ocyuiectBisiercss Hacocamu H1-H3, ypoBens xoHTponupyercs natunkamu Y0-Y3. Eciu ypoBeHb
BOIbI B cOOpHOM pesepByape (CP) moctur ormetku Y1, To BKiroyaetcst Hacoc H1 u ero oTkiroueHue
IpPOU30MAET NpU MOJNHOM OTKauke BoAbl. Eciiv ypoBEHb BOJbI JOCTUIAET OTMETKHM Y2, TO
JIOTIOJIHUTEIBHO BKJItOUaeTcs Hacoc H2, KoTopwlil oTKIIIOYaeTcs npu nmosHoM omycromeHun CP.
Ecnu e ypoBeHb BOJIbI IPOIOJIKAET OBBIIATHCS U IOCTUTAeT OTMETKU Y3, TO BKIIIOUAETCSI HACOC
H3, xoTopslii OTKIIIOYAETCA MpPU YMEHBIICHWH YPOBHA BOJbI 10 oTMeTkH Y 1. Ecim xe mnpu
BKJItoueHUU H3 ypoBeHb BOJIbI HE OIIyCKAETCSl HUKE OTMETKHU Y2, TO C BBIAEPAKKOM BpeMeHu t nocie
OTKa4YKH HUKE YPOBHS Y3 BKIIFOYAETCS] CBETOBAsI MHIMKALIMSL.

Tumosoe 3aaHne HA pacyeTHO-TPaduyecKkyro padory NeS
Cxema manenu csetodopa npezcrasieHa Ha puc. 7.1a. Cerodop paboTaer B ABYX peKUMaX:
JTHCBHOM M HOYHOM. B THEBHOE BpeMms YepelOBaHUE CHTHAJIOB M MX JUTUTEIBHOCTH, CIICIYIOIIHE:
KpacHbIH - 5 ¢, )ENTHIN - 2 ¢, 3en€HbIi - 5 ¢. B HOuHOE Bpems (10 curHaity omeparopa) cBeTodop
paboTaeT B pe)KMME MUTAJIKH: JKENTHIA TOPUT B TeUEHHUE | C, HE TOPUT - 1 C, BHOBb TOPUT JKENTHIN B
teueHue 1 ¢ u T.1.

_o_‘ BETOP0P lﬁ.
/m—u\
O Mycx | 14
Cmon | I3
vare LJens
O Hous 2
vore
o o o
a)

Tunosoe 3a1aHue HA MPAKTHYECKYIO padoTy Ne6

Cxema naHenu cyéTa UMIYJBCOB IpeJCcTaBieHa Ha puc. 7.10. IMIysbChl MOJAIOTCS HA BXOJ
pere HaxxaTueM KHONKH «VIMIyJIbe» WIIK ¢ TeHepaTopa, pealnu3yeMoro NporpaMMHbBIM ITYTEM B pelie.

[Tocne nmomaun 10 ummynbcoB gomxeH 3aroperbes cBeroguon VD11, Tlocnme mpoxoxaeHus
BTOPOTO JIECSATKA MMITYJIbCOB JIOJDKEH 3aroperbest cBetomauon VD16, ceerommon VD11 mpu stom
OCTaéTcsl BKJIIOUEHHBIM. AHAJIOIMYHO CUMTAIOTCS TPETUH U YETBEPTHIN AECATOK MMITYJIbCOB, (aKT
NPOXOXKJCHHUS KOTOPBIX (UKCUpyeTcs cooTBeTcTBeHHO cBerommonamu VD21 u VD25. Tlocne
MPOXOXKACHUST 4-0r0 JecsITKa HMIIYJIbCOB IOCIEAYIOIINE HMITYJIbChl HE MEHSIOT COCTOSHUS
CBETOJINO/IOB.

HpI/I KpaTKOBPEMCHHOM HAXXAaTHUU KHOIIKU «C6pOC» BCC CBCTOANOABI JOJIZKHBI IIOTACHYTH U Cpa3y
K€ JOJIDKCH HAa4YaThCs HOBBIM MK pa6OTBI CXCMBI.

il CYET MMIYIBLO8 li

Myex | 14
. | 13

Capoc| 12
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TunoBoe 3aiaHne Ha NPaKTHYeCKYI0 padoTy Ne7

Cxema Oerymero orHs mpejacTaBiieHa Ha puc. Heooxoaumo 3anporpamMmmupoBats pene ZEN Ha
BBITIOJIHEHHE CIIEAYIOIIEN 3a/1aUH.
IIpu naxatuu kHONKH «Ilyck» m monoxxkenmu «lIpssMo» mepekirodaress HampaBlICHUs «Oeray
CBETOAMO/IbI IOJHKHBI BKJIIOYATHCS U 3aT€M OTKJIIOYATHCS B CJIEYIOLIEH nociieioBaTeabHocT VD2,
VD20, VD23, VD5, VD2, VD20 u T.1. [Ipu mocTtaHOBKe MepeKIrovaTesiss HalmpaBieHus «0era» B
nosiockeHne «OO0paTHO» TOCIENOBATEIILHOCTh BKJIFOUCHUS/OTKIIOYCHHSI CBETOINOIOB M3MEHSETCS
Ha mpotuBononoxHoe, T.e. VD2, VD5, VD23, VD20, VD2, VD5 u T1.1. Ilpu nepexitodueHnn
nepeximouatenss «MenaeHHO/BICTpo» MEHSeTCsi CKOpOCTh «0eray TpH JIOOBIX IOJIOKCHHSIX
nepeksrouaTess HanpasieHus oera «lIpsmo/O0paTHOY.

[Ipu naxatuu kHonku «CTOI» BCE CBETOAMOIbI TACHYT.

ﬂ BEFYimi 0roHs Ii

Q 02 vaza@ Mye | 14

Lmon 13

[garo

OdgamHo 2

Mednenro
OVD‘E V.’JZ.?O Beicmpo ”
Q ©

Tunosoe 3a1aHue HA MPAKTHYECKYI0 padoTy Ne§

[Tanens npouecca «IIpurorosnenue cMecu» npezacrapieHa Ha puc. 6.386. CMech rOTOBUTCS U3
nByX KomMnoHeHTOB Nel m Ne2. Ilpm nHaxkatum kHonku «llyck» OJHOBpEMEHHO BKIJIIOYAIOTCA
(otkpriBatoTcsi) BeHTHIM VD2 u VD26 nonaun komnoneHToB Nel u No2 B éMKOCTh € «MEILIAIKOM»
VD16. Yepes Bpems t1 orkimrouaercst BeHTHIHL VD2, wepe3 Bpems t - Bentmiie VD26. 3atem
BKJIIOYaeTcs Ha Bpems t3 «memanka» VD16 B EmkocTu npuroroBienus cmecu. Yepes Bpems 1y mocne
OCTAaHOBKH «MEIIAJIKW» Ha Bpems ts Bkiowaercs BeHTHIL VD18 Beymaum rotoBoii cmecu. Ilocie
oTksroyeHus BeHTWIs VD18 nukin npuroroBieHus cMecu moBTopsieTcs. LIMKiIbl mpUroToBieHus
CMECH HETIPEPHIBHO CJIEAYIOT APYT 33 JPYroM A0 HakaTusi KHONKU «CToI.

o AIPHIO TOBAEHHE CMECH o

Komaorenm N°f
Komnorenm N2 l
voz Vo2

Tyexe | 14

‘ I Lmon | [3

@ Vot

4] E%j [5]

Tunosslie BoNpocsl Kk 3amure JlabopaTtopHbix padoT

JlaGopatopHas pabota Nel
1. Tpunnun paboThl JeNUTENS HAMPSHKEHUS

2. OCHOBHBIE IOTPEIIHOCTH JATYMKOB TOKA U HANPSDKEHUS, TPUUMHBI, CIOCOOBI YMEHBIIICHUSI.
3. Tpunnumn geficTBus TpaHchoOpMaTOpa HANPSIKSHUS

JlabopaTtopHnast pabota No2
1. TpuHnun paboThl JATYUKOB XOJIJIa, MPEUMYIIIECTBA U HEAOCTATKU



2.

3.
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Kakas npeamouyrurensHas 00J1acTh IPUMEHEHUS JATYUKOB, PACCMOTPEHHBIX B
nabopaTopHoi pabore.
[TpuaIMI pabOTH MATHUTOPE3UCTOPOB, IPEUMYIIIECTBA U HEIOCTATKH.

JlabopaTtopnast pabora Ne3

1.

2.

3.

[TpunIMn paboThl TEPMOMAPHI, MPEUMYIIECTBA U HEJOCTATKA

Kakas npeamouyrurensHas 001acTh IPUMEHEHUS JATYUKOB, pACCMOTPEHHBIX B
nabopaTopHoi pabore.

[TpuaIMIT pabOTHI TEPMOPE3UCTOPOB, IPEUMYIIECTBA U HEIOCTATKH.

JlabopaTtopHnast pabota Ne4

1.

2.
3.

[TpunIMn paboThI TFOKCOMETpa
Kakas 3aBUCUMOCTD BBIXOJHOT'O CUTHAJIA OT OCBEIIEHHOCTH ?
Cdepsnl npumeHeHHs: GOTOANOIOB.

7.3.2 IlpomexyToUyHas aTTecTanus

Bomnpocsl Kk 3K3aMeny
OIIK-11. Cnocoben pa3padaTbiBaTh M IPUMEHATH AJTOPUTMBbI U COBPEeMEHHbIe

Hu(ppoBbIe NPOrpaMMHbIE METO/IbI PACYETOB U NMPOEKTHPOBAHUS OTAEJIbHBIX YCTPOICTB H
MOJACUCTEM MEXATPOHHBIX U POOOTOTEXHHUYECKHX CHCTEM € HCIOJIb30BAHNEM CTAHAAPTHBIX
HCIOJHUTEIbHBIX H YIIPABJISIIOIIUX YCTPOICTB, CPEICTB AaBTOMATUKY, U3MEPHUTEILHON U
BbIYMCJIUTEIbHONH TEXHUKH B COOTBETCTBHH C TEXHUYECKUM 3a/IaHNEM, pa3padaTbiBaTh

HM(ppPoOBbIE AJITOPUTMBI U POrPAMMbI YIIPABJIEHUS] POOOTOTEXHUYECKHUX CUCTEM.

1. IToHsiTHS: MaTYMK, YyBCTBUTEIbHBIN SJIEMEHT.

2. Kakue 3amaun BBITOIHIET JAaTYUK?

3. OcHOBHBIE XapaKTEPUCTUKH (MTapaMeTPhl) TaTYNKOB PUINICKUX BETUUHH.

4. Kakuie morpenHoCTd BO3ZHUKAIOT TIPU U3MEPEHNN (PU3UIECKOM BETMYMHBI JATYUKOM?

5. B 4em CcyTh MOHSTHIA: MOPOT pearupoBaHUs, TUCTEPE3NC, pa3pelaronias crocOOHOCTh

aTYNKOB?

6. Knaccudukanus 1aT4uKoB.

7. I'enepaTtopHble U TapaMETPUYECKUE JATUNKU

8. JluHamMHuyecKkHii U CTaTHYECKUi pexXUM pabOThl JaTUYHKOB

9. Kak Biuser gaTyuk Ha U3MepsieMblii O0BEKT?

10. OOBsicHUTe BIAMSIHUE BHEIIHUX YCIOBUI, U3MEPUTEIBHOMN amnmnaparypbl Ha MOTPEIIHOCTH

HN3MCPCHUA JaTUYUKOM

1%?

11. Yro onpeznenser NorpelHoCTb PE3UCTUBHBIX TaTYMKOB?
12. Kakue gaTyuky no3BoJsOT u3MepuTh nepementeHus ot 0,1 1o 10 MM ¢ morpemHocTso

13. Kak paboTaroT WHIyKTUBHBIC JATYHKU TTEPEMEIICHUS ?

14. IIpuHUIMT pabOTHl EMKOCTHBIX JaTYUKOB IEPEMEIIECHUS

15. OcoGeHHOCTH pabOTHI ONTUYECKUX MOITYIPOBOJHUKOBBIX JATYMKOB MEPEMEIICHHS
16. Kak pyHKIHOHUPYET JaTUYMK YIJIOBBIX MepeMeIIeHnii?

17. Yem ompenensercst ObICTpOACHCTBIE JATYUKOB IEpEMEIIeHUs ?

18. Ykaxxkute npenmytiectBa 1uddhepeHInaIbHbIX JaTIMKOB IEPEMEIICHIS

19 TenzonnexTpuyeckuii 3PPeKT B MOTYyNPOBOTHUKAX

20. Kak paboTarT U yCTPOCHBI MOTYTIPOBOTHUKOBBIEC TCH30AaTIYHKH?

21. TIpe3onnexTpuueckuii 3¢ pext

22. OcobeHHOCTH (PYHKITMOHUPOBAHHS U KOHCTPYKITUH MThE30JICKTPUIECKUX TATINKOB
23. Oco0eHHOCTH pabOThI ATEKTPOMEXAHUYECKUX JTATUMKOB pacxo/ia
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24. KoHCTpYyKIIMK TepMOIIap U 00JIaCTH MPUMEHEHH?

25. B uem oTaM4MA U peuMylIiecTBa OECKOHTAKTHBIX METOJ0B U3MEPEHUS TEMIIEPATyphl OT
KOHTaKTHBIX?

26. OOBSICHUTE 3aBUCUMOCTb COIIPOTUBIICHUS MOIYIPOBOJIHUKOB OT [apaMETPOB CBETOBOIO
IIOTOKA

27. Kak paboTarot u ycTpoeHbl (OTOPE3UCTOPHI?

28. OOBSICHUTE IPUHLIUT paObOTHI ONTHYECKOTO YHKOEPA.

29. O6bpAcHUTE TPUHIUI PadOThl HHKPEMEHTAIBHOTO YHKOIEpa.

30. OOBsACHUTE MPUHIUT PAOOTHI A0COTIOTHOTO SHKOIEPA.



