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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

Heablo n3ydyeHUs AUCHMIUIMHBI SIBJISETCS IOJYyYEHME 3HAaHUM U MpodecCHOHANbHBIX
KOMIIETEHIIMI B OO0JIACTH MPOIMOPIHOHAIBHONW THIPABIUKA W THEBMATHUKH, HCIOJIB3YEMBIX B

MEXaTPOHHBIX U POOOTOTEXHUYECKHX yCTPOUCTBAX.
3agayamMu U3y4YCHHSI TUCIUTUIMHEI SIBJISTFOTCSI:
1) nonmyuenue cBeieHU 00 THIPO- ¥ MTHEBMOIIPHUBOIAX C MPONOPIUOHATIBLHON annaparypoii:

MPUHLMNAX JEHUCTBUSA,

YCTPOMCTBAX,

(1)I/I3I/I‘IGCKI/IX SABJICHUAX W 3aKOHOMCPHOCTAX B HHUX

MPOXOJISAINX, & TAK)KE O HOBBIX MEPCIIEKTUBHBIX HATIPABJICHUSAX Pa3BUTHS U TIPUMCHCHUS;
2) u3ydeHHe METOJIOB JIA0OPATOPHBIX HCCIEIOBAHHUIA MPOMOPLUUOHAIBHON anmaparypsl U
CHCTEM Ha UX OCHOBE, a TAK)KE YCTPOMCTB yIpaBJICHUS K aBTOMATU3AIHH;
3) moJry4eHre HaBBIKOB IS pa3pabO0TKH HOBOU TUPABINYCCKON U THEBMATHYECKON TEXHUKH
C MPOIOPIIUOHAIBHBIM YIIPABICHUEM.
Oo6yuenue no muctumirae «IIponopuroHansHast THAPO- ¥ THEBMOABTOMATHKAY HAIIPABICHO
Ha (opMUPOBaHUE Y OOYUAIOLIMXCS CISAYIOIMIUX KOMIICTCHIIUH:

Kox v HanmenoBanue
KOMIIEeTeHIIHN I

HNHaukaTopbl JOCTHKEHUS
KOMIIETEeHIIUH

HanmeHoBaHue noxkasaress
OLleHUBaHUA

ITK-5. CriocoOeH BBITOIHATH
pacyeT U MPOSKTUPOBAHUE
JleTajneiu, y3JI0B U yCTPOUCTB
MEXaTPOHHBIX CHUCTEM B
COOTBETCTBUH C TEXHUYCCKUM
3aJlaHUEM, B TOM YHCIIE C
WCIIOJIb30BAaHUEM CPEJICTB
aBTOMAaTHU3AIUH
MIPOEKTUPOBAHUS.

HIIK-5.1. Ilonumaer
MIPUHIIUITBI KOHCTPYUPOBAHHUS
OTJEJBHBIX JIeTajeH, Y3JI0B U
YCTPOMCTB MEXaTPOHHBIX
CUCTEM, BEIOMPAET CUCTEMBI
aBTOMATHU3UPOBAHHOTO
MPOCKTUPOBAHUS
MEXaTPOHHBIX CHCTEM;
HIIK-5.2. PaGoTaer ¢
MIPOTPaMMHBIMU CPEJICTBAMH C
HCIOIb30BaHUEM
COBPEMEHHBIX MPUKIIATHBIX
MporpamMM 1o pacyeTy
MEXaTPOHHBIX CHCTEM;
HIIK-5.3. PaccyuThIBaeT u
MPOCKTUPYET JAETAIH, Y3IIbl U
yCTPOMCTBA MEXaTPOHHBIX
CHCTEM B COOTBETCTBUH C
TEXHUYECKHUM 3aJaHUEM C
HCTIOb30BAaHUEM CPEJICTB
aBTOMAaTH3AINHU
MIPOCKTUPOBAHUS.

3HaTh:

- OCHOBBI KOHCTPYHUPOBAHUS
OTJEIIBHBIX JIeTajeH, Y3JI0B U
YCTPOMCTB MEXaTPOHHBIX
CUCTEM C HUCIOJIb30BAHUEM
COBPEMEHHBIX MPUKIIATHBIX
IIPOrpaMM IO pacuery
MEXaTPOHHBIX CHUCTEM,
BKJIFOYAIOUIHUX,
TUAPOTIPUBOJIBI 1
MTHEBMOIIPUBO/IBI;

YmMmerb:

- IPOU3BOJIUTH PACUETHI U
COCTaBJISATh IPUHITUTTHATILHBIC
CXEMBI TUAPOCUCTEM B
COOTBETCTBUU C TEXHHUYECKUM
3aJJaHuEM U TpeOOBaHUSIMU
CTaH/1apTOB;

Baaners:

- HaBBIKaMH 110 pa3paboTKe
MPOCTHIX Y3JIOB U OJIOKOB
MEXaTPOHHBIX CHCTEM,
BKJIFOYAIOLIUX TUJIPOTIPUBO/IBI
Y TTHEBMOIIPHUBO/IBI.

2 MecTO TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

HucnurnnuHa OTHOCHUTCA K oOs3aTenbHOM yactu Onoka bl «Jluctumiauabl  (MOTYITH)».
JucuuninuHa HenoCpeICTBEHHO CBsI3aHa CO CIAEAYIOUMMU AUCHUIUTMHAMU U npakTtukamu OOIT:

ABTOMAaTH3aIUs TUIOBBIX TEXHOJIOTHYECKHUX MPOIIECCOB B aBTOMOOMIIECTPOCHUH;

ABTOMAaTH3aIMs TUIIOBBIX TEXHOJIOTMYECKUX MPOIECCOB B MAITMHOCTPOCHHUH;

FI/I,I[paBJ'II/I‘ICCKI/Ie W MHEBMATHYCCKUEC CPEACTBA aBTOMATUKU

JlmHaMuKa *KUAKOCTU M ra3a;




MexaTpOoHHBIE CUCTEMbI B aBTOMAaTH3UPOBAHHOM IPOU3BOICTBE (B aBTOMOOUIIECTPOCHHH);
MexaTpoHHbIE CUCTEMBI B aBTOMaTU3UPOBAHHOM IIPOU3BO/ICTBE (B MAIIMHOCTPOCHUH);
TexHudeckue cpecTBa aBTOMaTU3allny;

OKcIuTyaTalys ¥ HajlaJlka MEXaTPOHHBIX M pOOOTOTEXHUUYECKHX CHCTEM;

DJEeKTpUYECKUE U THIPABINYECKUE IIPUBOJIBI MEXaTPOHHBIX U POOOTOTEXHUYECKHX CHCTEM;
DIEKTPOMEXaHUYECKHE YCTPOUCTBA U allapaThl aBTOMATHKHU.

3 CTpyKTypa M cofep:KaHue AUCHUILTHHBI
OO011ast TPYA0EMKOCTh JUCIUILIAHBI COCTABISACT 3 3aueTHbIe equHuib (108 yaca).

3.1 Buabl yueOHOM padoThI M TPYI0EMKOCTh

Ne . Koan4yecTtBO CemecTpnl
Bup yuyeoHoii padoTbl
n/n 4acoB 6
AYAUTOPHBIE 3aHATHS 54 54
B Tom uncine:
1.1 | Jlekiun 36 36
1.2 | CemuHapcKue/mpakTHUECKUE 3aHSTHS
1.3 | JlabopaTopHbIe 3aHITH 18 18
CamocrosiTesibHasi padoTa 54 54
B TtoMm unce:
2.1 | IloaroroBka K BBIIIOJIHEHHUIO U 3AIUTE 16 16
71a00paTOPHBIX paboT
2.2 | Pabora ¢ KOHCTIEKTOM JICKITUH 10 10
2.3 | BrimonHeHue pacueTHO-rpadruueckoi paboThl 10 10
2.4 | IloarotoBka K 3a4eTy 18 18
IIpomexyTOUYHASI ATTECTALHSA
3auet/aud.3auer/sK3aMeH 3a4er
Hroro 108 108

3.2 TemaTn4yecKUui MJIAH U3YYEHUA TUCHUILIAHBI

TpyroemkocThb, yac
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Pasznen 1. Beenenne. @opmupoBanue
1 PP 16 8 0 2 0 6
YIpPaBJISIIOUIMX CUTHAJIOB
Tema 1. OGmue cBeneHus o
11 | TWIPaBIHYECKHUX H THEBMATHIECKUX 5 5
"~ | cucreMax ¢ NpONOPLUOHAIBHBIM
AJIEKTPOYTPABICHUEM.
12 Tema 2. CTpyKTYpHO-(PYHKINOHATIHHOE 5 5
" | onncaHue, NPOEKTUPOBAHUE.




13 Tewma 3. [IponopunoHanbHbIE 4 5 5
ANEKTPOMArHHUTHI.
9 Paznen 2. [lponopunonanbHasi 44 12 8 24
THAPO- M THEBMOANIapaTypa
21 Tema 1. [IponnopunoHanbHbIE 5 5 4
TUIPaBIMYECKUE KIIaaHbl JaBJICHUS.
29 Tema 2. [TponopuioHanbHbIE 5 2 4
I'HJIPaBIMYECKUE PACTIPEACITUTEIIN.
23 Tema 3. [IponopuiioHanbHbIE 5 2 4
PETYISITOPBI PacXoa.
Tema 4. XapakTepuCTUKHU
2.4 | rUIpaBINYECKUX allapaToB C 2 4
MIPONOPLIMOHANIBHBIM YIIPABICHUEM.
Tewma 5. IIponopuuonaibHbIe
o 5 | THCBMATHYECKNE KIAMAHbI: IPHHIIHIT 5 4
paboThI, yCTPOWCTBO, THITOBHIC
KOHCTPYKIIUH.
Tema 6. XapakTepucTuKu
2.6 | THEBMaTHUYECKOH ammapaTypsbl ¢ 2 2 4
MPONOPIMOHAIBHBIM YIIPABJICHHEM.
3 | Pa3nen 3. CepBokjianaHbl 16 8 0 8
31 Tema 1 [TpuHIIMI NEHCTBUS U 2 5
YCTPOMCTBO CEPBOKIIATIAHOB.
Tewma 2. JIByxKackaJHbI!
3.2 | 2JEeKTPOTUAPABINYECKINA YCUITUTENb C 4 2
Pa3IMYHBIMU OOPATHBIMH CBSI3SIMHU.
3.3 | Tema 3. TpexkackaJHbBIN CEpBOKJIAIMAH. 2 4
Pazgen 4. ITapameTpnl padoThl
4 | cucTeM ¢ MPONMOPIHOHAILHOM 32 8 8 16
anmnaparypoi
41 Tema 1. I[I/IHaMquSKI/Ie CBOICTBa 5 2 4
MIPOTNOPLIMOHAILHOM anmaparypel.
42 Tema 2. O0beMHag 1oj1ava, JaBICHUE B 5 4
CUCTEME.
43 Tema 3. CoOGcTBEeHHas yacToTa 5 2 4
CHUCTEMBI.
Tewma 4. TunoBble ruipaBInvYeCcKre U
4.4 | THEBMATHYECKHE CXEMBI C } 2 4 4
MPUMEHEHHUEM MPOTIOPIIMOHATHHON
anmnapaTtypsl
UTOIo | 108 36 18 54

3.3 Conep:xanmne TUCHUIINHbBI

Pazgen 1. Beegenue. @opMupOBaHe YNPABISIOIIHUX CHTHAJIOB

OO0mue cBefeHUsT O THIPABINYECKUX M MTHEBMATHUYECKUX CHCTEMaxX C MPOMOPIIMOHATHHBIM
DIIEKTPOYIIPABJICHUEM. Y CIIOBHBIE 00O3HAYCHUS.
npoexktupoBanue. [lapameTpsl M XapakTEpUCTHKA CUCTEMBI C ABTOMATHUYECKHUM YIPABICHUEM.
TunoBwie 3BEHBS.

CtpyKTypHO-(YHKIHOHATIHHOE

OITMCaHUE,




[TponopuroHaNbHbIE 3JIEKTPOMATHUTBL: IPUHIUI JEUCTBUS U YCTPOICTBO, pa3HOBUIHOCTH.
DNeKTpOHHBIE OJIOKU yHpaBIeHUS MPONOPIHOHAIBHON anmnapaTypoi.

Paznen 2. [IponopuuoHajbLHasi TMAPO- U THEBMoANaparypa

[TponiopunoHanbHBIE TUAPABINYECKHE KIIATAHbI TABJICHUS: MPUHIUI paboThI, YCTPOUCTBO,
TUIIOBBIE KOHCTPYKUHUU. [IponopiinoHansHbie ruipaBiInuecKue pacipeaeuTeH: MPUHIUI padoThI,
YCTPOHCTBO, THIIOBBIE KOHCTPYKLMH. [IpornopiioHanbHble peryasTopbl pacxoa: IpUHIHNI paboThl,
YCTPOMCTBO, THUIIOBbIE KOHCTPYKUMHU. XapaKTEPUCTUKH THAPABIMYECKHUX  alllapatoB C
MMPONMOpUHUOHAJIBHBIM  YIIPABJICHHUCM. HpOHOpL{I/IOHaJIBHbIG IMHCBMATUYCCKUC KJIallaHbI: IPHUHIUIL
paboThl, YCTPOMCTBO, THIOBbIE KOHCTPYKIMH. XapaKTEPUCTUKU MHEBMATHUECKON ammapaTrypsl C
MMPONMOPUHUOHAJIBHBIM YITPABJICHUCM.

Pa3nen 3. CepBokiianaHsbl

[IpuHuun pedcTBUST M yCTPOMCTBO cepBokiIanaHoB. CTaTMYEeCKME W JUHAMUYECKHE
apamMeTpBL. Pacxonnas XapaKTEPUCTHUKA. CepBoaBuraTeb. JByxXKackaaHbIi
ANEKTPOTUIPABINYECKUN YCUIUTENb C Pa3NUYHBIMU OOpaTHBIMU CBA3SIMHU. TpexKackagHbIN
cepBoKianaH. IIpumepsl yCTaHOBOK C CEpBOKJIAIIAHAMM.

Pa3nea 4. [lapameTpsl padoThl cCTEM € IPONOPUHOHAIBLHON annapaTypoi

JluHaMuyeckue CBOWCTBA MPONOPLUOHANBHOM ammapaTypsl. Ilopor cpaGarbiBaHMS.
NuBepcHblil nuana3oH. ['ucrepesuc. BiusHuEe TUIa NEPEKPBHITHUS 30J0THHKA HA PACXOJHYIO
XapakTepucTUKy. Bpems cpabareiBanus. [TapameTpsl BXOJHOTO U BBIXOJHOI'O CUTHAJIOB.

O0beMHas mojauva, JnaBjeHue B cucreme. [loTepu naBiieHUss Ha APOCCEIBHBIX KPOMKAX.
Beruucnenne tpeGyemoro Hamopa M IMOAadM Hacoca, pasmepoB rujapozasuratens. CoOcTBeHHas
4yacToTa CHUCTEMbl. BiusHuE H3MEHEHHs BS3KOCTHM palbouell cpeibl Ha H3MEHEHHE CKOpOCTU
JBIKEHHMSI BBIXOJAHOIO 3BE€HA HCIIOJHUTEIBHOTO MEXaHW3Ma. THUIOBBIE THAPABIMYECKHE WU
ITHEBMaTUYECKHE CXEMbI C PUMEHEHUEM MPONOPIIMOHATIBHON anmnapaTyphl.

3.4 TemaTnKa CEMUHAPCKUX/TIPAKTHYECKUX U JIA00OPATOPHBIX 3aHATHI

3.4.1 IIpakTHYeCKHE 3aHIATHS
He npegycmoTpeHsl.
3.4.2 JlaGopaTopHbIe 3aHATHUS

JlaboparopHas pabora Nel. 3HaKOMCTBO C DJEKTPOHHBIM OJIOKOM  yIpaBlIEHUS
MPONOPIUMOHAIIBHON anmapaTypbl (3KCIIEPUMEHTAIbHbIE HCCIIEIOBAHMUS Ha OMBITHBIX CTEHAAX C
OCJIbIO HpI/IO6peTCHI/I${ HaBBIKOB pa6OTLI C OAHOKAaHAJbHBIM M IBYXKAHAJIbHBIM OJJICKTPOHHBIMHU
0JIOKaMH U MX DIIEMEHTaMH YIIPABICHUS TPOMOPIIMOHATEHBIM JIEKTPOMArHUTOM).

JlaGopatopnast pabora Ne2. VccrnemoBaHue MpeNOXpaHUTEIBHOTO KJanmaHa HEMPsIMOTO
JENCTBUS C IPONOPLMOHAIBHBIM 3JIEKTPUUECKUM YIIPABIECHUEM.

JlaGopaTopnast pabota Ne3. HcciepoBaHue THAPOPACTIPEACIUTENS MPSIMOTO JIEUCTBHUS C
MPONOPIUOHAIBHBIM 3IEKTPUUECKUM YIIPABICHUEM.

JlaboparopHas pabora Ned. HccnemoBaHue TpexXJIMHEHMHOTO peryisitopa pacxoia ¢
MPONOPIUOHAIBHBIM YIIPABICHUEM.

JlaGopaTtopuast pabora No5. VccrnenoBanne MHEBMAaTHYECKOTO PEAYKIIMOHHOTO KiamaHa C
MpOoNnoOpuUOHAJIBHBIM YITPABJIICHUCM.

JlaGopatopHast pabora Ne6. HMccrmemoBaHue XapaKTepUCTHK THAPOMPHBOAA BO3BPATHO-
MNOCTYHNATCJIbHOI'O0 ABHKCHUS C TPOMTOPIIHUOHAIBHBIM T'HAPOPACIIPEACTIUTCIICM.



JlaboparopHass pabora Ne7. CrymeHYaroe peryJMpOBAHHE CKOPOCTH THIPOLMIMHIpA C
MCIIOJIb30BaHUEM TUIPOPACIIPEACTUTENS C MPONOPIUOHATILHBIM yIIPABICHUEM.

JlaGoparopnast paborta Ne8. MccnenoBanue XxapakTepUCTUK THAPOIPUBOIA BPAIATEILHOTO
JBUKEHUS C TPEXJIMHEHHBIM PEryJIsITOPOM pacxo/ia ¢ MPONOPIUOHATIBHBIM YIIPABICHUEM.

3.5 TeMmaTnKa KypCOBBIX IPOEKTOB (KYPCOBBIX padoT)

He npenycmoTrpeHsl.
4 YyeOHO-MeTOaAMYECKOE U MH(OPMALTMOHHOE o0ecriedeHne
4.1 HopmatusHbie 10KyMeHTbI M 'OCThI
He npenycmotpeHsl.
4.2 OcHOBHAas JJUTEpPaTypa

1. Tpudonona, I'. O. I'maponHEBMONPUBOA: CIEIALIME CUCTEMBI IPUBOJIOB | YUEOHUK IS
By30B / I'. O. Tpudonosa, O. U. Tpudbonosa. — 2-e usn., ucnp. u gon. — Mocksa : 3narenbcTBo
FOpaiir, 2025. — 140 c¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-12476-7. — Tekcr :
3JIEKTPOHHBIN // OO6pazoBatenbHas mwiatdopma FOpaiir [caiT]. — URL:
https://urait.ru/bcode/566685.

2. Cycno, H. M. DnemenTtHas 6a3a 00beMHOTO THIPOIIPHBO/IA : yueOHoe mocobue / H. M.
Cycnos, C. A. UepnyxuH. — 2-¢ u3n. — Mocksa : Aii [Tu Ap Menua, 2024. — 178 ¢. — ISBN 978-
5-4497-1883-9. — Texkct : anekrponHslit // Lnugpposoit obpazoBarensubiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/141466.html.

3. UepnyxuHn P.B. MonenupoBanue ruipornpuBoaoB : yueOHoe nocooue / Yepnyxun P.B.,
[TerpoBa M1.B.. — HoBocubupck : HoBocubupckuii rocyJapcTBEHHbII TEXHUUECKUH YHUBEPCUTET,
2021. — 80 c. — ISBN 978-5-7782-4542-6. — Tekct : snexktpoHHblid // Lludposoit
obpasoBatenbHbiid pecype IPR SMART : [caitr]. — URL: https://www.iprbookshop.ru/126572.html.

4.3 JIonoJIHMTEJIbHAS JIUTepaTypa

1. benoB A.H. IlneBMaTHyeckue M T'HIPAaBINYECKHE CHCTEMbI TPAHCIOPTHBIX CPENICTB U
obopynoBanus. Y.2. ['mapaBnuyeckne CUCTEMBI M TIPUBOJBI : yueOHoe mocodue / benmo A.H.. —
Camapa : Camapckuii rocyaapcTBeHHBINH TexHnueckuit yausepeuter, 9bC ACB, 2020. — 168 ¢. —
Tekcr : anextponnblit // LudpoBorr obpazoatenbHbil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/111706.html.

2. TaBprommua O.C. OcHOBBl (YHKIIMOHHPOBAHUS IUKIMYECKHX ITHEBMOCHCTEM.
WNudopmanronHas MoicucTeMa : MeToaudeckoe nocodue mo kypey «IIHeBmMaTtmueckue cpencrsa
aBromatukn» / ['aBprommua O.C., Edpemona K./., Hazemner A.C.. — MockBa : MoCKOBCKHit
roCyJIapCTBEHHbIN TeXxHW4Yeckuid yHuBepcuteT umenu H.D. baymana, 2006. — 20 c. — TekcrT :
anektponnsli // IludpoBoit oOpazoBarenvHbiii pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/31146.html.

3. 3aBucroBckuii, C. O. 'maponpuBoj 1 THAPOITHEBMOABTOMATHKA : yueOHOe rmocodue /
C. 3. 3aBucroBckuil. — MuHck : PecryOiankaHckuii HHCTUTYT NPo(ecCHOHAIBHOTO 00pa3oBaHuUs
(PUIIO), 2020. — 272 c. — ISBN 978-985-7234-87-5. — Texkct : snexktponusiii // udposoii
obpazoBatenbHbii pecypc IPR SMART : [caitt]. — URL: https://www.iprbookshop.ru/125447.html.



4.4 JneKTPOHHBIE 00pa3oBaTeIbHbIE PECypPChI
He npenycMmotpeHsl.

4.5 JInueH3M0HHOe ¥ CBOOOHO pacnpocTPaHsieMoe NPOrpaMMHoOe
o0ecreuenue

1. Math Works-MATLAB, Simulink 2013b
2. Microsoft-Office
3. PTC-MathCAD

4.6 CoBpeMeHHbIe MPO(ecCHOHANIbHBbIE 0a3bI TaHHBIX U HHGOPMAIIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. EnumHoe oKHO JjocTyma K oOpa3oBarelbHbIM pecypcaM DenepaibHbI  TOpTAT
http://window.edu.ru

2. KommnbroTepHbie WH(POPMAIIMOHHO-TIPABOBBIC CUCTEMBI «KoHcynbTanT
http://www.consultant.ru, «I"apant» http://www.garant.ru

3. OdunuanpHBIA HHTEPHET-IOPTAN MPaBOBOM nHOpManuu http://pravo.gov.ru.

4. Hayunas snexkTpoHHast 6nbmmotexa http://www.elibrary.ru

5. Poccwuiickas rocynapctBenHast oubmrorexa http:// www.rsl.ru

6. ObC «YHuBepcutetckas Oubnuoreka onnaitn» https://biblioclub.ru/index.php

5 MarepuajibHO-TEXHHYECKOE 00ecrieueHue

1. KoMnbroTepHBIii KJ1acC ¢ IPEAyCTaHOBIEHHBIM MPOTPAMMHBIM O0eCriedeHuEM, YKa3aHHBIM
B 1. 4.5, MynbTUMENIHOE 000pYy0BaHNE (IPOEKTOP, NEPCOHAIBHBIN KOMIBIOTEP MpenoaaBaTels,
JKpaH).

2. Aynurtopust Juis JICKITMOHHBIX, MPAKTUYECKUX 3aHATHH. OOOpyaOBaHHE W ammaparypa:
ayIUTOpHAas JOCKa, BO3MOKHOCTh MCIIOJIb30BAHMS MYJIbTUMEIUUHOIO KOMILJIEKCA.

6 MeToauyeckue peKOMeHIAIUN

6.1 MeToanuyeckue peKOMeHIAIUH /IS MPeNoaaBaTeIsi M0 OPraHu3auuu
o0yueHus

Ha nepBoM 3aHSATHM MO JUCHUILIMHE HEOOXOAMMO O3HAKOMHUTH CTYJEHTOB C MOPSAKOM €€
U3y4eHus (TeMaMu Kypca, (hopMamMH 3aHIATUH, TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HAyK, €€ NPAKTUYECKOE 3HAUYEHHUE, JOBECTU JIO0 CTYAECHTOB
TpeboBaHUs K (opMe OTYETHOCTH W TNPUMEHEHHUS BUIOB KOHTposA. Bblaarorcs 3amaHust Ais
MOJATOTOBKHU K J1a00PaTOPHBIM U JIEKITUOHHBIM 3aHATHSM.

[Ipu noarotroBke k 1a00paTOPHBIM pabOTaM 10 MEPEUHIO OOBSIBICHHBIX TEM MIPENOAABATEIIO
HE00XO0MMO YTOYHHTH IUIaH UX MPOBEACHUS, IPOIYMaTh (POPMYJIMPOBKU U COAEPKaHUE yUEOHBIX
BOIIPOCOB, BBIHOCHMBIX Ha 00CYKJ€HHE, 03HAKOMUTHCS C IEPEUHEM TEMATUYECKUX BOIIPOCOB.
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B xome paboThl BO BCTYHNHUTEIHLHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYUMOCTH TEMBI
paboThI, ONIPEACTUTH MOPSIIOK €€ TMPOBEACHHUS, BpEMS Ha 00CYKICHHE KaXI0r0 y4eOHOro Bompoca.

[Ipumensisi (QPOHTAIBHBI ONPOC JaTh BO3MOXKHOCTH BBICTYIIHTH BCEM CTYICHTaM,
MPUCYTCTBYOIIMM Ha 3aHATHH.

B 3akimouuTeNbHOM YacTH paboThI CIeAyeT MOJBECTH €€ UTOTH: JIaTh OICHKY BBICTYIUICHUN
KQKJ0T0 CTYJICHTa U y4eOHOU IPYIITBI B IEJIOM. PaCKpBITh MOJIOKHUTEIBLHBIC CTOPOHBI H HEJOCTATKH
MPOBEJICHHON JIabopaTOopHOW paboThl. OTBETUTh Ha BONPOCHI CTYIACHTOB. BbImaTh 3amaHus s
CaMOCTOSITENILHOM pa0OTHI 110 TIOJTOTOBKE K CIIEAYIOIIEMY 3aHSTHIO.

MeTtoauka npenoiaBanus TUCIUIUTHHEI «] [ponopiimoHaabHas THIPO- ¥ THEBMOABTOMATHKA)
U peamu3anus KOMIIETEHTHOCTHOTO TIOJIXOJa B W3JIOKEHWW W BOCHPHUATHH Marepuala
peyCMaTPUBAET UCIOIB30BaHUE CICIYIONINX AKTUBHBIX M WHTEPAKTUBHBIX (JOPM MPOBEICHUS
IPYIIOBBIX, UHANBUAYAIbHBIX, ayJJUTOPHBIX 3aHATUH B COYCTAHWUHU C BHEAYIUTOPHOH paboTOil ¢
1eNbI0 (DOPMUPOBAHUS U PA3BUTHUS MPO(PECCUOHATBHBIX HABBIKOB, 00YYAIOIIMXCS:

— MOJTrOTOBKA K BBITOJIHEHHIO U 3aIlMTa JIAOOPATOPHBIX Pa0OT C IMOMOIIBIO IPOrPAMMHOTO
oOecrievyeHus /I 3aXBaTa U aHaju3a Tpaduka, mepeaBaeMoro 1o CeTH;

— 3alMTa U WHAMBHIYaTbHOE OOCYXJICHUE BBIMOJIHAEMBIX 3TANlOB PAaCYCTHO-TPAPUICCKOM
paboTHI;

— TEXHOJIOTUY aHAJN3a CUTYAI|i JUISl aKTHBHOTO O0YUYEHUS, KOTOPBIC TTO3BOJISIOT CTYICHTaM
COCIMHUTH TEOPHIO U MPAKTUKY, TPEICTABUTH IPUMEPHI IPUHUMAEMBIX PEIICHUH U UX TTOCIICICTBHIA,
JEMOHCTPHUPOBATH PA3TMYHBIC MTO3HUIIMH, (OPMHUPOBATH HABBIKU OIICHKYU ATbTCPHATUBHBIX BAPHAHTOB
B BEPOSITHOCTHBIX YCIIOBUSIX.

OOyyeHne Mo TUCIUIUIMHE BEAETCSA C MPUMEHEHHUEM TPAJAUIMOHHBIX MOTOKOBO-TPYMIOBHIX
WH(OPMaIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TeXHoJoruil. [Ipu ocymiecTBieHnn 06pa3oBaTEIbHOTO
mpolecca mo AUCHUILIHHE UCTONB3YIOTCS CIAEAYIONe HHPOPMAIIMOHHO-TEIEKOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH: MPE3CHTAIUH ¢ IPUMEHEHHEM MTPOEKTOpa U IporpaMmmel PowerPoint.

6.2 MeToanueckune yKa3aHus il 00y4aHIIMXCS M0 OCBOCHHUIO TUCHMILIMHBI

CamocrosaTenbHass paboTa sBISETCS OJHUM W3 BHIOB y4ueOHBIX 3aHsaTuid. Llens
CaMOCTOSITENIbHON paboThl — MPAKTUYECKOE CAMOCTOSITENIbHOE MONyUYeHUE CTYJIEHTaMH HaBBIKOB
paboThI B mporpaMMe 3axBara TpaduKka U aHajH3a MakeToB TaHHBIX, pacCMaTPHUBAEMbIX B IIpoIiecce
W3YYCHHUSI TUCITUTUINHEI.

AyIuTOpHAs caMOCTOSITeNIbHAS padoTa 10 TUCIUIIINHE BHITTOIHSACTCS Ha yUeOHBIX 3aHITHIX
M0JT HETIOCPEICTBEHHBIM PYKOBO/ICTBOM IIPEIOIaBaTeNs U 10 €ro 33JaHUIO.

BueayautopHass camocrosiTenibHas paboTa BBIIOJHAETCS CTYACHTOM [0  3aJIaHUIO0
IpernoJiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUaCTHSL.

3aoauu camocmoamenvHoil pabomuvl cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOATEIHLHOU y4eOHOM paboThI;

- OCBOEHHE COJIEPIKAHHS JUCIIUTUTHHBL,

- yriyOJeHue coiep KaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIUILTUHBL

- UCTIOJIb30BaHUE MaTepuasa, COOPaHHOTO U TIOTYYEHHOTO B XOJI€ CAMOCTOSI TEIbHBIX 3aHATUI
1151 9 (HEKTUBHOM MOJITOTOBKH K 3a4€Ty.

Buowt éneayoumopnoii camocmosamenvnoi pabomoi:

- IOATOTOBKA K JIEKIIUSM;

- BBITMIOJIHEHUE U 3aIIUTA OTYETOB Ja0OpAaTOPHBIX paboTax;

- BBITIOJTHEHUE pacueTHO-TpaduuecKor paboThI;

- IOATOTOBKA K 3a4eTy 1O AUCIHILINHE.
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JI7s1 BBITOJTHEHU S JTF000T0 BH/IA CAMOCTOSATEIILHON Pab0Thl HEOOXOIUMO MTPOMTH CIIEAYIOIINE
STaIIBL:

- OTIPEJICIICHUE LI CAMOCTOSATEIILHON paboThI;

- KOHKpETH3aIisI [T03HABATEIbHON 3a/1a4H;

- CAaMOOIICHKA TOTOBHOCTH K CAMOCTOSITENILHOI paboTe;

- BBIOOP a/IeKBaTHOT'O criocoba JeWCTBHS, BEIYIIETO K PEIICHUIO 3a1a4H;

- IUIaHUpOBaHUE pabOThI (CAMOCTOSATEIBPHOM MM C IOMOILNBIO TPENoAaBaTess) Hal
3a71aHUCM;

- OCYILECTBIICHHE B IIPOLIECCE BBIMOJIHEHUS CAMOCTOSTENIBLHON pabOThl CaMOKOHTPOJIS
(MTPOMEXKYTOYHOTO U KOHEYHOI'0) PE3yJIbTATOB PA0OTHI M KOPPEKTUPOBKA BBIITOJHEHUS pabOThI;

- peduiekcus;

- Ipe3eHTaIus paboTHI.

7/ DoHJ OLIEHOYHBIX CPEACTB

B npornecce 00ydeHus: UCTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (DOPMBI CAMOCTOSATEIBHOM
paboTHI CTYIEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U TIPOMEKYTOUHBIX
aTTecTalui:

- BBIIIOJIHEHUE U 3alllUTa pacyeTHO-Tpapuueckoi paboThl;

- 3aIUTa JJAOOPATOPHBIX padoT;

- 3auer.

OI.ICHOLIHBIG CpeacTBa TCKYLICTO KOHTPOJISA YCIIEBACMOCTH BKIIFOYAOT KOHTPOJIBHBIC 3a/IaHUA
10 IPaKTUYICCKUM pa60TaM HHAUBUAYAJIBHO IJIA KaXXKA0I'0 06yqa}01ueroc;1.

B pesynbrare ocBOeHUS TUCHUIUIMHBI (MOYJIsT) GOPMUPYIOTCS CIIEAYIOMINE KOMITETCHIIHH:

Kon
HaumeHOBaHHe KOMIIETEHIIMH BbINYCKHUKA
KOMIIETEeHIINH
Crnioco0eH BBINONHATH pacueT U MPOEKTUPOBAHUE JIeTaJIE!, Y3JI0B U YCTPONCTB
HK'5 MexanOHHBIX CHUCTEM B COOTBCTCTBUU C TCXHUYCCKUM 3aJlaHUEM, B TOM YHCJIC
C UCIIOJIb30BAaHUEM CPEACTB aBTOMATU3ALUU IPOESKTUPOBAHUS.




7.1
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MeTOI[LI KOHTPOJIA U OICHUBAHUA PE3YJIbTATOB oﬁyqemm

Ilepeuenn oneHOUYHBIX cpeacTB 1o AucuuiLinHe «IIponopunonanbHas ruapo- u
MHEBMOABTOMATHKA)

/o

Bun xouTpons
pe3yJIbTaTOB
00yueHus

HaumenoBanue
KOHTPOJIS
pe3yabTaTOB
0o0yueHus

Kparkas xapakTeprcTHKa KOHTPOJIS PE3yJIbTaTOB
0o0y4eHUs

Texymmui

JlaGopaTopHbie
paboThI

JlaGopaTopHas
WHIUBUIYAIbHO KaKIbIM
Odopmnennsrit OTUeT
MpernojaBaTeNlio  Ha  IPOBEPKY B 3apaHee
YCTaHOBJICHHBIN CpOK. [Ipn IIPOBEPKE
MpenojaBaTesib OLIEHWBAET KayecTBO OdopmileHus,
NPaBUWIBHOCTh PAcueToB M BBIBOJAOB. K 3ammre
1abopaTopHON paboOThl JOMYCKAIOTCS CTYJEHTHI,
KOTOpBIE  BBIOJIHWIM  paboTy, OQOpMHIN B
COOTBETCTBUU C  TpeOOBaHUSMU  OTYET O
nabopaTopHOM paboTe W TPENOCTAaBUIU €ro K
zamnuTe. KaxkaoMy cTyneHTy 3a1aeTcsi He MeHee 3-X
BOIIPOCOB Ha TeMy JiabopaTopHOil paboTel. [laiee
MPOBOJUTCS 3alllUTa OTYETa KaXKABIM CTYJIECHTOM
WHAMBUAyalbHO B ¢opmare  "Bompoc-oTBer”
(3amarotcst 3 Bompoca).

pabora BBITIOJIHSIETCS
CTY/ICHTOM.

CTYJICHT claer

Tekymmit

PacuerHo-
rpaguueckas
pabora

PI'P mpexacraBnser coboit paboTy 1o pacuery
TUAPOTIPUBO/IA C KJIAMTAHOM C MPOIMOPIIHOHATEHBIM
YIpaBIEHUEM, COCTOAIIYIO U3 5 3TanoB. CpoK BbIIAYH:
nepBass Henens oOydeHus. Cpok chauu: MOCTETHSS
HeJeNsl ceMecTpa.

[IpomexyTOUHBIN

3aueTr

[IpomexyTouHas arrectanus oOydaroumuxcs B (opme
3ayeTa MPOBOAUTCS 10 PE3yJIbTaTaM BBINOJIHEHHS BCEX
BUJIOB Y4eOHOH palboThl, IPETyCMOTPEHHBIX YUeOHBIM
[UIaHOM MO JJAHHOM JUCHUHUIUIMHE (MOJYJIIO), IPU 3TOM
VUUTBIBAIOTCS ~ PE3yJdbTAaThl  TEKYIIET0  KOHTPOJIS
YCIIEBAEMOCTH B TedeHHE cemecTpa. OlLieHKa CTENeHU
TTOCTHKEHUS o0y4armuMucs TJIAaHUPYEMBIX
pe3yJabTaTOB OOY4YeHHMS M0 AUCHUIUIMHE (MOJYIIIO)
MPOBOAMTCS TpPENoJaBaTesieM, BEAYLIUM 3aHATUS IO
UCHUIUTMHE (MOJIYJI0) METOJIOM SKCIIEPTHOM OIICHKH.
[lo wrToraM nPOMEKYTOYHOM  aTTeCTAllMM IO
mucuuIuiiHe  (MOJYJIO) — BBICTAaBIISICTCSI  OLIEHKA
«3a4TEHO» WIH «HE 3a4TEHO».

3ayer mpoBoauTcs B ycTHOH (opme. B ayauropuu
HaXOJIUTCs MpenojaBaTellb U He Ooyiee 5 4eloBek u3
qucia CTyJEHTOB. Bo Bpems mpoBeneHHs 3adera €ro
y4aCTHMKaM 3alpeliaercs HMMeTb npu cebe u
MCIIOJIb30BaTh CPEJCTBA CBSA3U (COTOBBIE TEIE(OHBI,

MUKpO(DOHEI 1 T1p.). CTyZACHTY BBIAACTCS OUJIET C TPEMSs
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TEOPETUYECKUMHU

MPOTrPaMMOil.

BOIIPOCAMU.
NTONOJHUTENBHBIX BOIPOCOB —
Kosin4ecTBO JAOMOJHHUTENBHBIX BOIPOCOB 3aBUCHT OT
MOJHOTHl OTBETa CTyJAEHTa. Bpems NOATOTOBKH K
oTBeTy He Oonee 20 MUHYT.
O0s13aTeTbHBIMH YCIIOBUSMH NOATOTOBKH CTYICHTA K
IPOMEKYTOUYHOM aTTECTAIIMU SIBJISETCS BBHIIIOJTHEHUE
U 3aliMTa CTYACHTOM J1abopaToOpHBIX M PacdeTHO-
rpaduueckux paboT, NPeayCMOTPEHHBIX paboueit

KomnuuectBo

He Oojee JBYX.

7.2

IIkaJjia 1 KPpUTEPUH OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHA

[Toka3zarenem olleHUBaHHS KOMIIETSHIIMIA Ha PA3IMYHBIX dTanax ux HOpPMUPOBAHUS SBISIETCS

JOCTHIXXCHHUC O6y‘laIOH_II/IMI/IC${ IUIaHUPYEMBIX PE3YJIbTATOB O6yquI/I${ 110 JMCLHUITIIMHE (MOIIYJ'IIO).

Kpurepun oneHuBanus
IHoka3areyanb He 3auyTeHo 3auTeHo
2 3 4 B
3HATH: OO0yuatomuiics OOyuaronmiics OOyuJaronmiics OO0yuaronmiics
- OCHOBBI JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET
KOHCTPYHMPOBaHHUS TIOJTHOE OTCYTCTBHUE HETOJTHOE JaCcTHYHOE TOJTHOE
OTHENBHBIX J€Taled, | WM HEJOCTaTOYHOE | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
V3JI0B M YCTPOMCTB COOTBETCTBHE CIEYIONIUX 3HAHUN: | CIIEAYIOMNX 3HAHUM: | CIEAYIONUIHNX
MEXaTPOHHBIX CITEYIONIMX 3HAHHUM: | - OCHOBBI - OCHOBBI SHaHMIA:
CHCTEM C - OCHOBBI KOHCTPYHMPOBaHHS KOHCTPYMPOBaHHS - OCHOBBI
HUCIIOJIb30BAHHUEM KOHCTpYHUPOBAHUA OTACIIBHBIX }:[eTaHeﬁ, OTACIIBHBIX ;[eTaneﬁ, KOHCTPYHUPOBAHU
COBPEMEHHBIX OTIEJbHBIX ETANEH, | Y3JI0B U YCTPOICTB Y3JI0B U yCTPOUCTB OTZEIIBHBIX
TIPUKJIaJHBIX Y3II0B U yCTPOICTB MEXaTPOHHBIX MEXaTPOHHBIX JleTalel, y3J10B U
MPOrpamMM 1o MEXaTPOHHBIX CHCTEM C CHCTEM C YCTPOMCTB
pacuery CHCTEM C UCITIOJIb30BAHUEM UCITIOJIb30BAaHUEM MEXATPOHHBIX
MEXaTPOHHBIX HUCIIOJIb30BAHUEM COBPEMEHHBIX COBPEMEHHBIX CHUCTEM C
CHCTEM, COBPEMEHHBIX TIPUKIIATHBIX TPUKIIaTHBIX HCIIOJTb30BaHUEM
BKJIFOYAIOIIHX, TPHKIIAHBIX pOrpamMMm 1o pOrpaMMm 1o COBPEMEHHBIX
THAPOTIPUBOJILI U porpamMm Mo pacuety pacuety MPHUKIIATHBIX
ITHEBMOTIPUBOIBL; pacuery MEXaTPOHHBIX MEXaTPOHHBIX MpOrpaMm 1o
MEXaTPOHHBIX CHCTEM, CHCTEM, pacuety
CHUCTEM, BKJIFOUAKOIIHUX, BKJIFOUAKOIIHUX, MEXATPOHHBIX
BKJIIOYAIOIIUX, TUIPOIPUBOJIBI U TUIPOIIPUBOJIBI U CUCTEM,
TUAPOIIPUBOJABI 1 ITHEBMOIIPUBO/IbI. ITHEBMOIIPUBO/IbI. BKJIFOYAKOIIHUX,
ITHEBMOIIPUBOIBI. Homnyckarores Homnyckarores TUAPONPUBOLBI U
3HAYUTCIIbHBIC HE3HAYUTCIIbHBIC ITHEBMOIIPUBOBI.
OIIMOKH, OIIMOKH, CBo0OoHO
MPOSIBIISIETCSI HETOYHOCTH, ornepupyer
HEJIOCTATOYHOCTh 3aTpyIHEHUsS IPU MPUOOPETEHHBIMU
3HAHMH, 110 PAAY AHATUTHYECKUX 3HAHHUSMH.
oKasaTeJe, orepanusx.
oOygaromuics
UCTIBITHIBAET
3HAYUTCIIbHBIC
3aTPyAHEHUSI IPU
OIIEPUPOBAHUHA
SHAHWSIMH TIPU UX
MepeHoce Ha HOBBIC
CHTYAIIHH.
yMeTb: OO0yuarommuiics He OO0yuarommiics OO0yuaronuiics OO0yuaronuiicst
YMEET WJIH B JIEMOHCTPHPYET JICMOHCTPHPYET JICMOHCTPHPYET
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- IPOU3BOJUTH HEJ0CTaTOYHOH HETIOTHOE YacTUYHOE IOJTHOE
pacyeTHl 1 CTCIICHH YMEeT: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COCTaBIIATh - IPOU3BOAUTH CIEIYIOLTHX CIENYIOLTHX CIIEYIOLITHX
MIPUHINIHATbEHBIE pacdeTsl 1 YMEHHH: YMEHHH: YMEHHIA:
CXEMBI THIIPOCUCTEM | COCTaBIISITH - IPOM3BO/IUTH - IPOU3BO/IUTH - IPOHU3BO/INTD
B COOTBETCTBHH C NPUHIUHATBHBIE pacyeTsl 1 pacyeTsl 1 pacyeTs 1
TEXHUYECKUM CXEMBI THIIPOCUCTEM | COCTaBIISATh COCTaBJIATh COCTaBJIATh
3aJ]aHuEeM U B COOTBETCTBHU C MIPUHIMIHATbEHBIE MIPUHIAIHATbHBIE NPUHLIUITHAIBHBIE
TpeOOBaHUSIMH TEXHUYECKUM CXEMBI THPOCUCTEM | CXEMBI THAPOCHCTEM | CXEMBI
CTaHOapTOB. 3a1aHueM U B COOTBETCTBHH C B COOTBETCTBHH C THAPOCHUCTEM B
TpeOOBaHUAMU TEeXHUYSCKUM TEXHUYECKUM COOTBETCTBHH C
CTaHIapTOB. 3aJaHHUEeM U 3aJaHHueM U TEeXHUYECKUM
TpeOOBaHUAMEI TpeOOBaHUSAMH 3amaHueM 1
CTaHIapTOB. CTaHJapTOB. TpeOOBaHUAMU
Jomnyckatorcst YMeHUsI 0OCBOCHBI, CTaH/IapTOB.
3HAUUTENbHBIE HO JIOITYCKaIOTCS CBo06o1HO
OLINOKH, HE3HAUYUTEIIbHBIE onepupyer
MIPOSIBIISIETCS OLINOKH, NPUOOPETEHHBIMHU
HCIOCTATOYHOCTH HCTOYHOCTH, YMCHUAMU,
YMEHHUH, 10 pAAY 3aTPyAHEHUs IIpU MIPUMEHSET UX B
MoKa3aTelel, AQHATUTUYECKUX CHUTYaLHUsIX
oOyuarommiics onepanusx, MOBBIILICHHOM
UCIIBITHIBACT MepeHOCe YMEHHI Ha | CII0’KHOCTH.
3HAYHUTEIIbHBIC HOBBIE,
3aTpyAHECHUS IPH HECTaHIapTHBIC
ONIEPHPOBAHHU CHTYaLUH.
YMEHHUAMH TIPU UX
NIepeHoce Ha HOBbIE
CHUTYaLlNH.
BJaJeTh: OOyuatonmuiics  He | OOydaromumiics B Obyuatommiics OO6yuatommiics B

- HaBBIKAMH I10 BJIagceT HJiIn B HC}IOCT&TO‘IHOﬁ YAaCTUYHO BJIAJCCT. IIOJITHOM OGBCMC
pa3paboTKe MPOCTHIX | HEIOCTATOYHOMN CTEIIEHU BJIAJICET: - HaBBIKaMH 110 BJIAJICET:
Y3JI0B U 6J'IOI(OB CTCIICHU BJIaJ€CCT - HAaBBIKaMH I10 pa3pa60TI<e MMPOCTBIX - HAaBBIKaAMH I10
MEXaTPOHHBIX - HaBBIKaMH 110 pa3paboTKe IPOCTHIX | Y3JI0B U OJIOKOB paspabotke
CHUCTEM, pa3pa60TKe IIPOCTBIX y3JI0B 1 6J'IOKOB MEXaTPOHHBIX MPOCTHIX Y3JIOB U
BKIIFOYAKOIIUX Y3J0B U 6J'IOKOB MEXaTPOHHBIX CHCTEM, 6J'IOKOB
TUAPOIIPUBOABLI U MEXaTpPOHHBIX CHCTEM, BKJIOYAOIIUX MEXaTPOHHBIX
ITHEBMOIIPUBO/IbI. CHUCTEM, BKJIHOYAKOIIUX TUAPOIIPUBOABLI U CHCTEM,
BKJIFOUAKOIIUX FI/II[pOHpI/IBOI[I)I u HHCBMOHpI/IBOHLI. BKJIFOUAKOIIIUX
FI/I}IpOHpI/IBOI[LI n HHCBMOHpI/IBOI[LI. HaBbIKI/I OCBOCHBI, I‘I/II[pOHpI/IBO,E[I)I n
IMTHEBMOIIPUBO/IBI. Obyuarommiics HO JOIIyCKarTCs ITHEBMOIIPUBO/IBI.
HCIBITHIBAET HE3HAUYNTEILHBIE CBo6oaHO
3HAYUTCJIbHBIC OH_II/I6KI/I, HpI/IMeHHeT
3aTpyAHEHUS IIPU HETOYHOCTH, MOJTy4YEHHBIE
MNPUMCEHCHUU 3aTpyAHCHUA TIPU HaBBIKU B
HaBBIKOB B HOBBLIX AHAIIUTUYCCKUX CUTyalusax
CUTyalusXx. ornepanusix, HOBLIIHCHHOﬁ
TIEPEHOCC yMeHI/Iﬁ Ha CJIOKHOCTH.
HOBBIE,
HECTaHAAPTHbBIC
CUTYalluU.
HIkasa oueHMBAHUS IPOMEKYTOUYHON ATTECTAIMM: 3a4eT
IMkana
Onucanue
OIleHUBaHUA
BrinonHeHs! Bce BUABI yueOHOH pabOThI, PEeyCMOTPEHHBIE YUECOHBIM TITAHOM.
3a4yTeHo CTyeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUW, HABBIKOB
MPUBEJACHHBIM B Ta0JMIAX [OKA3aTelsiM, OMNEpUPYeT MpUOOPETCHHBIMU
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SHAHUAMHU, YMCHHUAMH, HABBIKAMH, NPUMCHACT UX B CHTyallHUAX MMOBBIIIICHHOM
CJIOXKHOCTH, H€ HCIIBITHIBACT Sany,I[HeHI/Iﬁ IIpU aHAJIUTUYCCKUX OIICpaluiax,
IIEPCHOCE 3HAHHUH U yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyallH.

He 3aureno

He Bbimonnen oauH wiu Oojiee BUIOB yueOHOW pabOThI, MPEayCMOTPEHHBIX
yueOHbIM TuiaHOM. CTyJOeHT JEMOHCTPHPYET TIIOJIHOE OTCYTCTBUE WM
HEJIOCTATOYHOE COOTBETCTBUE 3HAHUM, YMEHHUI, HABBIKOB IPUBEICHHBIM B
TaOJIMIAX TOKA3aTelNsiM, JOIMYCKAIOTCA 3HAYMUTENbHBIE OLIMOKH, MPOSBISETCS
OTCYTCTBHE 3HAHUI, yMEHUH, HABBIKOB 110 Py NIOKa3aTeliel, CTYJEHT HE MOKET
OIIEpUPOBATh 3HAHUSIMU U YMEHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALIUH.

IIIxana oneHUBAHUSA TEKYIIEro KOHTPOJIsA

HaunmenoBanue
KOHTPOIIA [Ikana olieHUBaHUA Onucanue
pe3ynbTaToB
o0yJeHus
Brimonnenune n | 3auteno: Habpano 2 u 6oiee B xagecTBe hopM TEKyIIero KOHTPOIS
3aIuTa 0amioB 3HAHUN CTYJIEHTOB UCIIOJIb3YIOTCS
nabopatopuoii | He 3auteno: Habpano 1 u menee oTueThl 110 JaboparopHbM padoram. K

paboTHI IO TEME
pazznena

OaJUI0B

Kputepuu onienuBanus

OO0muit 6am1 npu oLeHKe
CKJIaJIbIBAETCSI U3 CIIETYIOIUX
ITOKa3aTene:

- IPUBEICHBI METOJIUKU OLIEHKH
TEXHOJIOTUIECKUX MapaMeTpoB — 1
Oamt

- BBIBOJIBI JIOTUYHBI H 000CHOBAHBI
— 1 6ann

- opopmieHue paboTh
COOTBETCTBYET TpeboBaHMsIM — 1
Oann

- pacueTHas U rpaduyeckas 4acTu
BBITIOJIHEHBI BEpHO — 1 Oasut

BBITMIOJTHEHHUIO SKCTIIEPUMEHTAIBHOM
yacTu Ja00paTopHOil paboThI
JIOTYCKalOTCS CTYICHTHI,
HOJIrOTOBUBIIHNE MTPOTOKOJIBI
BBINOJIHEHUS Ta0OpaTOPHOI paboTHI.
[TpoTokoibr opopmisitoTes B
COOTBETCTBUH C TPEOOBAHUAMHU
METOAMYECKUX yKa3aHUH Kadeaphl.
Otuer o nabopatopHoii pabote
COJICPIKHUT TIPOTOKOJI TIPOBEICHHSI
n1abopaTopHOil paboThI, pacyeTsl,
rpadM4ecKyro 4acTb, BEIBOIBI.
3amura oT4era 1o J1abopaTopHoOu
paboTe OCyIIeCTBISIETCS
UHAUBUAYanbHO. CTyIeHTOM
MPEIOCTaBIACTCS O(OPMIICHHBINA OTYET.
OnennBaeTcst KauecTBO 0(hOpMIICHUS,
MIPaBHILHOCTH PACYETOB M BHIBOJIOB.
CrynieHTbl, HE BBIITOJHUBILNE
nabopaTopHyI0 paboTy, K 3alIUTe HE
JIONyCKaIOTCA

PacuetHo-
rpaduueckas
paborta

OtnuyHo - PaboTa cana B Cpok,
pacueTHas U rpadudeckas 4acTu
BBITIOJTHEHBI BEPHO, JINOO UMEIOTCA
HEJ0YETHI, HE BIUAIOLINE HA
KOHEUHBIN pe3yJIbTar.

Xopomio - pacueTHasi 4acThb
BBITIOJTHEHA BEPHO, B TPaPUIECKOM
4acTH €CTh 3aMEYaHUs

Y 10BIIETBOPUTENBHHO - B PACUETHOMN
4acTH €CTh 3aMEYaHUsl, METOJ

3aganue Ha PI'P BbigaeTcsa Ha nmepBoM
3aHATHU COOTBETCTBYIOLIETO pa3ielia
JUCIUILIMHEL M CJJa€TCS 10 OKOHYAHNH
HU3y4YE€HUSI COOTBETCTBYIOILETO pa3aeia
muenunebel. PI'P 1omKHEI OBITE
BBITIOJTHEHBI U O)OPMIICHHI B
COOTBETCTBUU C TPeOOBAaHUSAMU
METOJIMYECKUX YKa3aHHi Kadeapsl.
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BBITIOJTHEHUS Tpa@UIecKoi 4acTu
BBIOpaH BEPHBIN;
HeynosierBopurensHo - B
pacyeTHOM U rpauIeCKOM YacTax
€CTh rpyObIC 3aMEYaHMSI.

7.3 OueHovHbIE cpecTBA

7.3.1 Texymmii KOHTPOJIb

Bonpocul k nabopamopnoii pabome 1.

1) Ha3naueHnue 31eKTpOHHOTO OJI0Ka YIIpaBIeHUs

2) B kakux ciayyasx NpUMEHSETCS] OAHOKAHAIBHBINA 0J10K?
3) B kakux ciydasx NpUMEHseTCs [ByXKaHaJIbHBIA OJ10K?
4) Mna gero nyaex noteHuuomerp SCALE?

5) Jns gero nynen norenuuomerp BIAS?

6) lns yero HyaeH norenunomerp RAMP?

Bonpocul k nabopamopnou pabome 2.

1) B yem cocToWT OTIMYHME MPOMOPIUOHAIBHOTO KJalaHa JaBJICHHUS C JJICKTPUUYCCKUM
yIIpaBJICHUEM OT KJIallaHa JABJICHUS C MEXaHUYECKUM YIIpaBjIcHUEM ?

2) IlokanuTe y4acTOK XapaKTepUCTHUKH, YKa3bIBAIOIIUN Ha TO, YTO KJIallaH HEMPSMOTo
JIEeHCTBHSA.

3) O0bsacHUTE TOUEMY XapaKTePUCTHKA HMEET UMEHHO Takyio (hopMmy.

4) Kako#t 251eKTpOMarHuT UCIOJIb30BaH B IAHHOM KJIAIIaHE - YIPABJISIEMbIH 10 YCUITHIO WIIH
M0 MEePEMEIIEHNUI0? KaK Bbl 3TO HOHSIINA?

Bonpocul k nabopamopnoii pabome 3.

1) KakoBo Ha3HaueHUe pacnpenenuTeNs C MPONOPIMOHATBLHBIM YIIpaBieHueM?

2) 4TO TaKoe MEePEKPHITUE 30JI0THUKA U KaKOE OHO ObIBaeT?

3) Kakoii (hopMbI ObIBAIOT YNpaBIISIONINE KPOMKHU 30JI0THUKA?

4) Kakne OM ucnonb3yroTcs B pacupeeuTeNsaX IpsIMoro 1eicTBrs u nouemy?

5) Kakoe nepekpbITHe 30J0THUKA Y UCCIIEI0BAHHOTO PaCIpeeIUTeNs?

6) Kakas ¢popma ynpapisroliux KpOMOK 30JI0THHKA Y UCCIIEJOBAHHOTO PacIpeaenuTens?

Bonpocul k nabopamopnoii pabome 4.

1) O6bsicHuTE TPUHLIKIT PA0OTHI MPOMOPIMOHATIBHOTO PETYJIATOPA Pacxo/ia.

2) B xakux ciydasx 1esnecoodpa3sHo NpuMeHeHne 3X-TMHEHHOTo PeryisTopa pacxo/a, a He
2X-nmuHENHOr0?

3) Ilpu oTCYTCTBUM CHUTHajla Ha KaTyIIKE JIEKTPOMAarHUTa TPEXJIMHEHHOIrO peryssTopa
pacxoja, KakoB YpoBeHb pacxoja B iuHuu B? A B munun T?

4) Kak 3aBUCHUT pacxo]l Ha BBIXOJIE PETyJIATOPa OT BEJIMUUHBI YIIPABISAIONIETO CUTHAIA?

5) OObsicHUTE TTOYEMY XapaKTEPUCTUKA PETYISITOpAa pacxoja UMeeT UMEHHO Takylo (Ipu
HApacTaHWU JaBJICHHs, pacxXoJl HE H3MEHSeTCs IOKa JaBlieHHE HE JOCTUTHET OIpelelIEeHHOrO
YPOBHS).

6) Jlnst 4ero B cxeme UCIONb3yeTCs APOccenb?

Bonpocul k nabopamopnoii pabome 5.
1) KakoBo Ha3HaueHHE MPOMOPIIMOHATBHOTO PEAYKIIMOHHOTO KJlanaHa?
2) Kak 3aBUCHUT 1aBJIEHUE HACTPOUKH OT BEJIMUMHBI YIIPABJISAIONIET0 CUTHANa?
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3) Kak 3aBucHT 1aBlieHHE HA BXOJIE B PSIyKIIMOHHBIN KJIAallaH OT BEJIMYUHBI YIIPABIISIIOIIETO
curxana?

4) O0BsicHUTE KaK pabOTaeT MHEBMATHUYECKasl CXeMa B JaHHOU paboTe.

5) OOBscHUTE CMBICI XapaKTEPUCTUKHU KJIalaHa B OTPUILATENIbHBIX 3HAYCHHUSIX pacxo/ia

Bonpocwl k nabopamopnou pabome 6.

1) OOBsicHuTe TPUHIMIT PAOOTHI THAPABIMYECKON CXEMBI J1a00paTOPHOI padoTHI.

2) B panHOW cxeme pealn30BaHO MAPOCCENMPOBAHWE B JIMHUU CIIMBA WU JIMHUH
HarHeTaHus?

3) KakoBa (hyHKITHS TPOITOPIIMOHAILHOTO PacpeIeIuTeNs B JaHHOU cxeme?

4) Kakoii n3 1ByX LMIMHJPOB SBIISETCS HArpy3KOi?

5) Uto Takoe MeXxaHH4YECKasi XapaKTepUCTUKA IpHBo1a?

Bonpocwl k nabopamopnou pabome 7.

1) OOBsicHuTe TPUHIMIT PAOOTHI PETHEHO-KOHTAKTHON CXEMBI B JaHHOU paboTe;
2) O0bsicHUTE IPUHIIUI PAOOTHI THAPABINYECKON CXEMBbI B JaHHON paboTe;

3) Kak peanusyercs cTyneHUaToe peryimpoBaHue CKOPOCTH B JJaHHOU padore?
4) Kak peanusyercs peBepc UCIIOTHUTEIBHOTO MeXaHu3Ma?

5) O6bscaute pazauiy B KI1/] mpu npsiMmoM 1 00paTHOM JIBH)KEHUH IITOKA

Bonpocul k nabopamopnou pabome 8.

1) KakoBo Ha3HaueHUE PETyIsaTOpa pacxo/ia B JaHHOU cxeme?

2) Bo3MOXHO 1M 3aMEHHUTh  MPOMOPIUOHAIBHBIA  PETYJNATOpP  pacxoja Ha
MPONOPLUOHANIBHBIN pacnpenenutens? [louemy?

3) OOBsicuute HopMy MEXaHUUECKOU XapaKTEPUCTUKU TPUBOIBI

4) Kak n3MeHHUTCS MEXaHUYECKasi XapaKTEPUCTUKA, €CITH YBETUYUTh/YMEHBIIIUTh BETUUYUHY
YIPaBIIAIONIETO CUTHAJA HA KaTymKy DM peryisropa pacxoaa

Tunosoe 3a1aHue Ha pacuyeTHO-TpaguIecKyI0 padoTy

Hcxonnbie JaHHBIE:

I'mapaBnuueckuii TpUBOA  BO3BPATHO-TIOCTYIATEIBHOTO JEHCTBHUS C  JPOCCEIbHBIM
peryJMpoBaHUEM C IMOMOIIBIO MTPOTOPIIMOHAIBHOTO THAPABIMUECKOTO pactpeaenurens; HacocHas
CTaHIUsA C HAacocoM MNocTOssHHOW mnpousBoautenbHocTH, KIIJ[ 100%; MakcumanbHOe naBiieHHE
nuTanus HacocHoi cranmun 20 MIla;

Hauano perynupoBanus npenoxpanurenbHoro kinanada 18 MIla; MakcumansHoe ycunue
npuBona 100 xkH;

Jlnamna3oH perynupoBanus ckopoctu ot He 6omee 0,01 m/c 1o He menee 0,3 m/c; KonTponbHas
pabouas Touka: ycunue 60 kH, ckopocts He menee 0,17 m/c;

Tpenue B rugpormnusaape e 6onee 10% oT MakCUMaIbHO Pa3BUBAEMOTO YCUIIHS

1. OnpenenuTh mapaMeTpbl HCIIOJIHUTEILHOTO THAPOIMIHHIPA

2. OnpenenuTh TpeOyeMyr0 MEXaHUYECKYIO XapaKTePUCTUKY MPUBOAA

3.  Omnpenenuts  TpeOyeMyl0  MPOMYCKHYIO  CIIOCOOHOCTH  MPOMOPIIMOHATHLHOTO
TUAPOPACTIPESIUTENS ¥ BRIOPATh BHIITYCKAEMbIH CEPUITHO THIPOPACTIPEICIUTENb.

4. Onpenenuth TpeOyeMBbIi pacXxo,l HACOCHOW CTAHITUH

5. IlocTpouTh MOTYUYEHHYIO MEXaHUYECKYIO XapaKTEPUCTUKY MPUBO/IA
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7.3.2 IlpoMexyTOUHASI ATTECTAIUSA

BOHpOCLI K 3K3aMEHY

IIK-5. Cnioco0eH BBIMOJIHATH pacyeT U NPOEeKTUPOBaHMeE JIeTaJleid, y3J10B U
YCTPOICTB MEXaTPOHHBIX CHCTEM B COOTBETCTBMHU ¢ TEXHUYECKHUM 3aJaHHEM, B TOM 4YHCJIe ¢
HCII0JIb30BAHHEM CPe/ICTB AaBTOMATU3ALMHU NPOEKTUPOBAHHUS.

1. Yro npexacrasiseT co0oil rupaBiInueckoe conporupiaeHue? [IpuBectu npumepsl

2. Yto mpeacTaBusieT coOOH THAPaBINYECKUN Jpoccenb? KAKOBO Ha3HAYCHUE JIPOCCENS B
cucreme? [IpuBenure kiaccuukanuo apocceei

3. WM3o0Opa3uTe MEXaHUYECKYI0 XapaKTepUCTHKY THAPOIPHUBOAA C JAPOCCEITbHBIM
pEryJaupoBaHue C MOCIEA0BATEIbHON YCTAHOBKOM APOCCENs

4. W3o0pa3ure MEXaHWYECKYI0 XapaKTEPUCTHKY THUAPONPHBOJAA C APOCCEIBHBIM
pEryJaupoBaHue C MapauieIbHON yCTaHOBKOM APOCCEIIs

5. Dddexr durrepa

6. [IponopuroHanbHbIE 3JIEKTPOMArHUThI, YIIPABIISIEMbIE IO CHUJIE

7. Yto npeacTasisieT co00M TMAPaBINYECKUM JpOccenb? KAKOBO Ha3HAYEHUE JIPOCCEIis B
cucteme? [IpuBeaure knaccudukanus apocceneit

8. IIponoprmoHanbHbIE AIEKTPOMATrHUTHI, YIIPABJISIEMbIE 110 IEPEMELICHUIO

9. XapakTepruCTUKHU IPONOPLMOHAIBHBIN pacrpeaenuTenei

10. IlepekpbiTHEe 30J0THHMKA pacCHpElENMUTENss U €ro BIMSHUE Ha XapaKTePUCTHKU
pacnpenenurTens

11. ®opmsbl yripaBisiroIIMX KPOMOK 30JI0THUKA

12. Tumnsl 30JI0THUKOB NPONIOPLMOHAIBHBIX pacpeAeInuTeNel U UX IPUMEHEHNE

13. Kakoe Ha3HaueHuME UMEIOT JaTUYUKH TEPEMEIICHHUs HENPEPHIBHOTO HU3MEPEHUS
MOJIOXKEHUS (aHaJIOTOBbIE)

14. Kak MUHUMH3UpYETCSl BIUSHUE 30HBI HEUYBCTBUTEIBHOCTH MPONOPLUUOHAIBLHOTO
pacnpenenuTens?

15. @ynkuna Ramp: Ha3HauyeHMe, peanu3anus

16. Kakoe Ha3HaueHHE UMEKT NMPONOPLUUOHAIBHBIE PACIPEACIUTENN B THAPABIMUECKUX
cucTemMax

17. lInpoTHO-UMIYJIbCHAS MOIYJISALIS

18. [Toscaute TIPUHIIATL NEUCTBUSA peryInupyeMoro JIPOCCENUPYIOLIETO
TUAPOPACIPEIEIUTENS TUIIA COTUIO-3aCIIOHKA

19. IlosicHuTe NpUHLMT AEUCTBUS JaTUMKA [IEPEMELIEHUS] pe3UCTUBHOIO THIa

20. [TosicHuTe MPUHIMUIT ACUCTBUS JaTYMKA JaBICHUS

21. IlosicHuTe MPUHIUTT JEUCTBUS JaTYMKa MOJOKEHHUSI MHIYKTUBHOIO THIA

22. XapaKTepuCTUKHU MPONOPLHUOHATBHBIX KJIAIIaHOB

23. HazHaueHue mponopiruoHaIbHOTO THAPOPACIPEICITUTEIS

24. Ha3zHaueHHEe MPONOPLUOHAIBHOTO PEAYKIIMOHHOTO KJlallaHa

25. HazHaueHue mponopiruoHaIbHOTO MPEIOXPAHUTEILHOTO KIlallaHa

26. IIpenMy1iecTBa IpUMEHEHNS TPOIIOPLUOHAIIBHOM anmaparypsl B THAPOIPUBOIE

27. HezaBucuUMOE OT Harpy3KH YIPaBJIE€HUE CKOPOCTHIO ITPHU IIOMOIIH ITPONOPIIUOHAIBHOTO
pacnpenenuTens

28. Perenepupyromas (auddepeHnuanbHas) cxemMa BKJIOYEHHUS THIPOIMINHIPA:
Ha3Ha4YeHHE, TPUHIIUAI PaOOTHI, pean3alus



