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1 ]_Ie.HI/I, 3alaYi M IUVIAHUPYEMBIC PE3YJIbTaThbl oﬁyqunﬂ mo TMCHOMIIJIMHE

He.]'lbl() HU3YUCHUS OUCHUIUIMHBI SBJISICTCS IMOJIYYCHHUC 3HAHUU U HpO(i)eCCI/IOHaJ'ILHBIX
KOMHGTGHHI/Iﬁ B o0OylacTu HpOHOpHI/IOHaJII)HOﬁ TMApaBJIMKKM W ITHEBMATUKH, HCIOJB3YCMbIX B

MEXaTPOHHBIX U POOOTOTEXHUYECKHX YCTPOMCTBAX.
3agayamMu U3y4eHUs TUCLUIUINHBI SBIISIOTCS:
1) nonydenue cBejeHU 00 TUAPO- U MHEBMOIIPUBOAAX C IPONOPLUOHATIBHOM anapaTypou:

MpPUHLMNAX JEHCTBUS,

YCTPOWCTBAX,

(i)I/ISI/I‘-IeCKI/IX SABJICHUAX MW 3aKOHOMCPHOCTAX B HHUX

MPOXOIALINX, & TAKXKE O HOBBIX IEPCIEKTUBHBIX HAIIPABICHUAX PA3BUTHUS U IPUMEHEHUS;
2) u3ydeHHEe METOOB JabOpPaTOPHBIX HCCIIEIOBAHUM MPOIMOPIHMOHAIBLHON ammapaTtypbl U
CHCTEM Ha UX OCHOBE, a TAK)XKE YCTPOWCTB YIPABJICHUS U aBTOMAaTU3aLIMH;
3) moy4YeHue HaBBIKOB TS Pa3pabOTKH HOBOUM TMIPABINYECKOMN U THEBMATHIECKON TEXHUKH
C IIPONOPLIMOHATIBHBIM YIIPABICHUEM.
O6yuenue no gucruiuinHe «I[IpomopimonanbHas TUAPO- ¥ MTHEBMOABTOMATHKA HAIIPABJICHO
Ha GOopMUPOBaHUE Y 00YUAIOIIUXCS CIEAYIOMUX KOMITETECHITHI:

Koa v HaumeHoBaHue
KOMIIeTeHII NI

NHaukaTopsl 10CTHAKEHUS
KOMIIeTCHIIUHU

HanmeHoBaHnue nmoxkasareis
OLICHUBAHUSA

ITK-5. Crioco0¢H BBIMOIHATH
pacyeT v MPOSKTUPOBAHUE
JleTajneu, y3JI0B U yCTPOUCTB
MEXaTPOHHBIX CHUCTEM B
COOTBETCTBUU C TEXHUYECKUM
3aJJaHUEM, B TOM YHCIIE C
UCIIOJIb30BAaHUEM CPEJCTB
aBTOMAaTHU3aIUN
MPOEKTUPOBAHUSI.

HIIK-5.1. Tlonumaet
MIPUHLUIIBI KOHCTPYHUPOBAHUS
OTJEJBHBIX JIeTajleH, Y3JI0B U
YCTPONCTB MEXAaTPOHHBIX
CUCTEM, BEIOMPACT CHCTEMBI
aBTOMAaTU3UPOBAHHOIO
MPOEKTUPOBAHUS
MEXaTPOHHBIX CUCTEM;
HIIK-5.2. PaGotaer ¢
MIPOrPaMMHBIMU CPEJICTBAMM C
HCIIOJIb30BaHUEM
COBPEMEHHBIX MTPUKJIIATHBIX
MporpamM o pacyeTy
MEXaTPOHHBIX CUCTEM;
NIIK-5.3. PaccuuThiBaeT u
MIPOEKTUPYET AETANH, Y3IIbl U
YCTPOMCTBA MEXATPOHHBIX
CUCTEM B COOTBETCTBUU C
TEXHUYECKUM 3a/IaHHEM C
HCIIOJIb30BAaHUEM CPEJICTB
aBTOMaTHU3aIIU
MIPOEKTUPOBAHUSI.

3HaTh:

- OCHOBBI KOHCTPYHPOBaHUS
OTJIENIbHBIX J€TalIeH, Y3JI0B U
YCTPOHCTB MEXaTPOHHBIX
CUCTEM C HCIOJIb30BaHUEM
COBPEMEHHBIX MPUKIAIHBIX
IPOrpaMM IO pacuery
MEXaTPOHHBIX CHCTEM,
BKJIIOYAIOLIHX,
THJIPOIPUBO/IBI U
ITHEBMONPUBO/IBI,

Ymern:

- IPOU3BOJIUTH PACUETHI U
COCTaBJIATh NPUHIUIHATIbHbIE
CXEMBI THJIPOCUCTEM B
COOTBETCTBUM C TEXHUUECKUM
3a/laHueM U TpeOOBaHUAMU
CTaHJapTOB;

Baangers:

- HaBBIKAMHU 10 pa3paboTKe
IPOCTBIX Y3JI0B U OJIOKOB
MEXaTPOHHBIX CHCTEM,
BKJIFOUYAIOLIUX THIPOTIPUBO/IBI
U THEBMOIIPUBO/IbI.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuurninuHa OTHOCHUTCA K oOs3aTenpHOM vactu Onmoka bl «Jluciummmabl  (MOITYIH)».
I[I/ICLII/IHJII/IHa HCMMOCPCACTBCHHO CBA3aHa CO CICAYIOIUMU JUCHUIIIMHAMU U MTPAKTUKaAMU OOII:

ABTOMaTH3AIHSI TUTIOBBIX TEXHOJIOTHYECKHUX POIIECCOB B aBTOMOOMIIECTPOCHUN

ABTOMaTI/I3aI_II/IH TUITOBBIX TCXHOJIOTHYCCKUX NPOUCCCOB B MAILIMHOCTPOCHUU

FI/II[paBJ'II/I‘ICCKI/Ie U MHEBMATUYCCKUC CPEACTBA aBTOMATUKHU
I[I/IHaMI/IKa KHUIOKOCTH M ra3a




MexaTpoHHbIE CHCTEMBI B aBTOMaTU3UPOBAHHOM IPOU3BOJICTBE (B aBTOMOOMIIECTPOEHUH )
MexaTpOoHHbIE CUCTEMBI B AaBTOMAaTU3UPOBAHHOM IPOU3BOCTBE (B MALTMHOCTPOEHUH )

Texuudeckne CpeacTBa aBTOMATHU3aAlluA

BKCHHyaTaHI/IH " HaJIaJIKa MCXATPOHHBIX U pO6OTOTeXHI/I‘ICCKI/IX CHUCTEM
SJICKTpI/I‘-ICCKI/Ie U TUAPaBIUYCCKHUE NPHUBOABI MEXATPOHHBIX U pO60TOTGXHI/I‘ICCKI/IX CUCTEM
SJICKTpOMeXaHI/I"IeCKI/IC yCTpOI’ICTBEl H alIapaTrbl aBTOMATHUKH.

3 CTpyKTypa M cofep:KaHHe U CHUILTHHBI

OO1m1ast TPyA0E€MKOCTh AUCIUILIMHBI COCTABIIACT 3 3aueTHbIe eaquHuibl (108 yaca).

3.1 Buabl y4eOHOii padoThl U TPYA0EMKOCTh

Ne . KoaunuecTBoO CeMecTpbl
Buj yueOHoii padoThl
n/m 4acoB 6
1 AyIMTOpHBbIE 3aHATHS o4 54
B ToMm uucne:
1.1 | Jlekuun 36 36
1.2 | CemuHapckue/mpakTUYECKUE 3aHATHUS
1.3 | JlabopaTopHBbIC 3aHATHUS 18 18
2 CamocrosiTeibHast padoTa o4 54
B ToMm uucne:
2.1 | IloaroroBka K BBIIOJIHEHUIO U 3aIIUTE 16 16
71a060paTOPHBIX PabOT
2.2 | PaboTta ¢ KOHCIIEKTOM JIEKIINH 10 10
2.3 | BeimonHeHue pacueTHO-TpaduuecKoi paboTh 10 10
2.4 | IlonroroBka K 3a4eTy 18 18
3 IIpomexyTOYHASI ATTECTAMSA
3auvet/nud.3aueT/7K3aMeH 3a4eT
Hroro 108 108
3.2 TeMaTH4eCcKUil MJIAH U3yYeHUS TUCUMUIIIIMHBI
TpyroeMkocTh, 4ac
AyautopHas padora =
=
38 |8 |5s)8
Ne Pasjennl/TeMbl o < S E Z. | E2| SE
Q
n/n JHCHHILIHHBI 8 = a2 E|l SE| 22| 88
=) 2 I =3 s 3 = o =&
o E g3 &c = Q &
= S35 88| 83| S
CER=Y ‘g es | =2
O E = = =
@)
Paznen 1. Beenenune. @opmupoBanue
1 8 5 pMup 16 8 0 2 0 6
YHpaBJSIONIUX CHTHAJIOB
Tema 1. OOmue cBegeHus O
11 | TWIPABIHYECKHUX  THEBMATHIECKUX 9 2
" | cucTeMax ¢ mpoNOPIUOHATIBLHBIM
AJIEKTPOYIIPABJICHUCM.
12 Tema 2. CTpyKTypHO-(QYHKIIMOHAIBHOE 2 2
" | onucaHue, NPOEKTUPOBAHUE.




13 Tema 3. IIponoprroHaibHbIE 4 5 2
ANEKTPOMATHUTHI.
2 Paznen 2. [IponopunonanbHasi 44 12 8 24
THAPO- M MTHEBMOANINApaTypa
21 Tema 1. [IponopiimoHaibHbIe 9 2 4
I'UJIPaBIMYECKUE KJIaaHbl JaBJICHHUS.
29 Tema 2. [IponopiimoHaabHbIE 9 2 4
T'HJIPaBIMYECKUE PACTIPEACIUTEIH.
23 Tema 3. [IponopiimoHaibHbIE 9 2 4
PErYISITOPBI PAcXo/1a.
Tema 4. XapakrepucTuku
2.4 | TUIPaBIMYECKUX aIllapaToB C 2 4
MPOMOPLHUOHAILHBIM YIIPABICHUEM.
Tewma 5. [IponopunonansHbIe
o 5 | THEBMATHYECKNE KIATIAHbl: NPHHIIHIT 2 4
paboThI, yCTPOMCTBO, TUIIOBHIE
KOHCTPYKIIHUH.
Tema 6. XapakrepucTuku
2.6 | mHEeBMaTUYECKOM anmnaparypsl ¢ 2 2 4
IPOMOPLUOHAJIHBIM YIIPABJICHUEM.
3 | Pa3nen 3. CepBokjianaHbl 16 8 0 8
31 Tema 1 [Tpuniun nercTBus u 9 2
YCTPOMCTBO CEPBOKJIAIAHOB.
Tema 2. JIByxKackaIHbIA
3.2 | BNEeKTPOTHIPABIUYECKUAN YCHUIIUTEID C 4 2
pa3IMYHBIMU OOpaTHBIMH CBSI3SIMHU.
3.3 | Tema 3. TpexkackaJHbIA CEpPBOKJIAINAH. 2 4
Pazgen 4. IlapameTpsl padoThl
4 | cucTeM ¢ MPONMOPUHOHAILHOM 32 8 8 16
annaparypoi
41 Tema 1. HHHaMquSKHe CBOICTBa 5 5 4
MIPOMOPLIMOHAIILHON anmaparypebl.
492 Tema 2. O0bemMHas 1ojaya, JaBjiIcHHE B 2 4
CUCTEME.
43 Tema 3. CoOcTBeHHas yacToTa 2 5 4
CHUCTEMBI.
Tema 4. TunoBbie TUPaBIUYECKUEC U
4.4 | THEBMATHYECKHE CXEMBI C § 2 4 4
MIPUMEHEHUEM MTPOMOPIUOHATEHOM
anmnapaTypsl
UTOI'o | 108 36 18 54

3.3 Conepxxanue IUCIHUNINHBI

Pa3nes 1. Beenenne. @opmMupoBaHue ynpasJsilOIIMX CHTHAJIOB

OOume cBefieHNs O TMAPABINYECKUX U MHEBMATUYECKUX CHCTEMAax C MPONOPIHOHAIBHBIM
3JIEKTPOYNpaBIEHUEM. Y CIOBHbIE 0003HAUEHHUS.
npoekTupoBanue. IlapameTpbl M XapaKTEpUCTHKAa CUCTEMBI C ABTOMATHYECKUM YIPABICHHUEM.
Tunoseie 3BEHbS.

CrpykTypHO-(YHKIIHOHATIBHOE

OIMHCaHucC,




[TponoprinoHanbHbIe 3JIEKTPOMATHUTBI: PUHIUI JEHCTBUS U YCTPOICTBO, pa3HOBUIHOCTH.
DJEeKTpOHHBIE OJIOKH YIPaBJICHUS MPONOPLUOHATIBHOM anmnapaTypou.

Pasnen 2. [IponopuuoHaiabHAas THAPO- U THEBMOANNIAPATYypa

[TponopunoHanbHble TUAPABINYECKUE KIIAMaHbl JAaBJICHUS: IPUHLMII pabOThl, YCTPOMCTBO,
TUIOBbIE KOHCTPYKIMHU. [IponopuinoHanbHble THAPABINYECKUE PACTIPEISIUTENN: TPUHIHUIT PadoThI,
YCTPOMCTBO, TUMOBbIE KOHCTPYKIUH. [IponopiirioHanbHble PEryIsTOphl pacXxoa: MPUHIUI padoThI,
YCTPOMCTBO, THUIIOBBIE KOHCTPYKLUHH. XapaKTepUCTUKU TUAPABIMYECKUX  aIlllapaTOB  C
IMPONMOPHHUOHATIBHBIM YIIPABJIICHHUEM. HpOHOpHI/IOHaJ'H)HI)Ie IMHCBMATHYCCKUC KJIallaHbI: IIPUHIOWIL
paboThl, YCTPONUCTBO, TUIOBbIE KOHCTPYKLMHU. XapaKTEpUCTUKHU IMHEBMATHUYECKOW ammaparypsl ¢
PONOPLUMOHAILHBIM YIIPABIEHUEM.

Pa3nen 3. CepBokyianansbl

[IpuHuun pedcTBUST M yCTPOMCTBO cepBokjianaHoB. (Crarhueckue U JUHAMUYECKHE
mapaMeTpsbl. Pacxonnas XapaKTEPUCTHKA. CepBoaBUTraTeb. JIByxXKackaaHbIi
AIIEKTPOTUIPABINYCCKUI YCUITUTENb C Ppa3TUYHBIMH OOpATHBIMHU CBS3SIMHU. TpexKackaaHbIN
cepBoKianaH. I Ipumepsl yCTaHOBOK C CEpBOKJIAIIAHAMM.

Pasnen 4. [lapameTpsl padoThI CHCTEM € MPONOPHMOHAIBLHOI annmapatypoit

Junamuueckue CBOWCTBa MPOINOPLUOHANBHON anmapatypel. I[lopor cpaGaTbiBaHUS.
NuBepcHbll nuana3oH. ['ucrepesuc. BiusHue TUa NEPEKPBHITUS 30JI0THHKA HA PACXOIHYIO
XapakTepucTuky. Bpems cpabateiBanus. [lapamMeTpsl BXOJHOTO U BHIXOJAHOTO CUTHAJIOB.

OO0beMHas mojava, jJaBjieHUE B cucteme. llorepu naBieHHs Ha APOCCENBHBIX KPOMKAX.
Brruncnenne tpebyemMoro Hamopa W MHOJadyud Hacoca, pa3MepoB ruapoasurarens. CoOcTBeHHas
4acTOTa CHUCTEMbl. BIUsSHUE W3MEHEHHUs BSI3KOCTH paboueld cpeipl HAa W3MEHEHHE CKOPOCTH
JBWKEHUSI BBIXOJHOTO 3BEHA MCIOJHUTEIBHOIO MeEXaHu3Ma. THUINOBBIE THIPABIMYECKHE U
IMHEBMATHYECKHUE CXEMbI C MIPUMEHEHHEM TPONOPLIMOHAIBHOM aniaparypsl.

3.4 TemaTHKa CEMHHAPCKUX/IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 TlpakTdeckue 3aHsITHSI
He npenycMoTpeHsl.
3.4.2 JlabopaTopHbIe 3aHITHS

Jlaboparopnas pabora Nel. 3HaKOMCTBO C DJIEKTPOHHBIM OJIOKOM  yIpaBlIEHUS
MPOTOPIIMOHAIBHON amnmapatypbl (IKCIEPUMEHTANBHBIE WCCIEAOBAHUS HA ONBITHBIX CTEHAAX C
[EeNbI0 TPUOOPETEHHs] HABBIKOB PabOThl C OJHOKAHAIBHBIM U JABYXKaHAJIbHBIM AJIEKTPOHHBIMU
0JIOKaMU M MX 3JIEMEHTaMH YNPABIICHUS POTOPLUHUOHATBHBIM 3JIEKTPOMArHUTOM).

Jlaboparopnas pabGota No2. HccrnemoBaHue NpeIOXpPaHUTEIBLHOTO KiamaHa HENpSMOro
JIEUCTBUSI C MPOTIOPIUOHATBHBIM 3JIEKTPUUYECKUM YIIPABICHUEM.

JlaGopatopnas pabota Ne3. HMcciemoBaHue THIPOPACIIPEACIHUTENS MPSMOTO JEHCTBHS C
MPOTIOPIIUOHAIBHBIM AJIEKTPUUECKUM YIIPABICHUEM.

Jlaboparopnas pabora Ned. HccnemoBaHue TPEeXJIMHEHMHOTO peEryisiTopa pacxoga ¢
MPOTIOPITUOHAIBHBIM YIIPABICHUEM.

Jlaboparopnas pabota Ne5S. McciaenoBanue MHEBMATHUECKOTO PEIYKIIMOHHOTO KilamaHa ¢
MPOTIOPITUOHAIBLHBIM YIIPABICHHUEM.

Jlaboparopnas pabora Ne6. lccrnemoBaHue XapakTEpUCTUK THUIAPONPHUBOJA BO3BPATHO-
MOCTYTMATEILHOTO JBMKEHUS C TIPOTMOPIIUOHAIBHBIM THAPOPACTIPEICTUTEIEM.



JlaGopatopnast pabora Ne7. CryneH4yaToe pETyJIHMpPOBAHHE CKOPOCTH THAPOLMIMHApPA C
UCIIOJIb30BaHUEM TUAPOPACTIPEACTHUTEIS C IPOIIOPIIHOHAIBHBIM YIIPABICHUEM.

Jlaboparopnas pabota Ne§8. MccrnenoBanue xapakTepUCTHK THIPOIPHUBOJA BPALATEIbHOTO
JIBIDKCHUS C TPEXJIMHEHHBIM PEryJIITOPOM Pacxo/ia ¢ MPOIOPIHOHATIBHBIM YIIPABICHUEM.

3.5 TemaTnKa KypCOBBIX IPOEKTOB (KYpPCOBBIX padoT)

He npenycmoTtpeHst.
4 Y4yeOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0ecieueHne
4.1 HopmatuBHblie 10KyMeHTbI 1 'OCToI
He npenycmotpensl.
4.2 OcHOBHas1 JIUTEpPATypa

1. Tpudonosa, I'. O. T'maponHEBMONPHUBO: CIEALINE CUCTEMBI IIPUBOJOB : YUYEOHHK IS
By30B / I'. O. Tpudonosa, O. U. Tpudonosa. — 2-e usn., ucnp. u gon. — Mocksa : 3nareiapcTBo
FOpaiir, 2026. — 140 c. — (Bricmee oOpazoBanne). — ISBN 978-5-534-12476-7. — Tekcr :
DJIEKTPOHHBIN / Ob6pa3oBarenbHas wiatdopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/587859.

2. Cycnos, H. M. DnemenTHas 6a3a 00beMHOT0 THAPOIPHUBO/IA : yueOHoe mocobue / H. M.
Cycnos, C. A. UepHyxuH. — 2-e m31. — Mocksa : Aii [Iu Ap Menua, 2024. — 178 ¢c. — ISBN 978-
5-4497-1883-9. — TexcT : anextpoHHbIi // Ludposoii obpazosarensublii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/141466.htmi.

3. Uepnyxun P.B. MonenupoBanue ruiponpHuBojioB : yuebHoe nocodue / Yepnyxun P.B.,
[TerpoBa 1.B.. — HoBocubupck : HoBocubupckuii rocyJapcTBEHHbIN TEXHUYECKUNH YHUBEPCUTET,
2021. — 80 c. — ISBN 978-5-7782-4542-6. — Texkct : »snekrponHsld // Lludposoit
obpasoBatenbubiii pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/126572.html.

4.3 JIonoJIHUTEeJIbHASA JJUTepaTypa

1. benoB A.H. [lneBMaTHyeckue M THAPABINYECKHE CHUCTEMbI TPAHCIOPTHBIX CPENICTB U
obopynoBanus. Y.2. ['mapaBiuueckre CUCTEMBbI U TIPUBOABI : yueOHOe mocooue / bemo A.H.. —
Camapa : Camapckuii rocyaapcTBeHHBINH TexHuueckuit yausepcurer, 9bC ACB, 2020. — 168 ¢. —
Tekcr : anextponnsiit // LudpoBoii oopazoatensHbid pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/111706.html.

2. TaBprommua O.C. OcHOBBl (YHKIIMOHHPOBAHUS IUKIHYECKHUX ITHEBMOCHCTEM.
WNudopmannoHHas MojAcucTeMa : MeToJIuueckoe mocodue mno kypey «lIHeBMaTtuueckue cpenctBa
aBromatukm» / ['aBprommua O.C., Edbpemona K./I., Hazemne A.C.. — MockBa : MOCKOBCKHIA
roCyJIapCTBEHHBbIN TexHU4Yeckuid yHuBepcuter umenu H.D. baymana, 2006. — 20 ¢. — Tekcr :
anexktpoHHsld // Iludposoit obpazoBarenbubii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/31146.html.

3. 3aBucroBckwii, C. D. ['maponpuBoa v THAPOITHEBMOABTOMATHKA : yueOHOE mocoodune /
C. O. 3aBucroBckuil. — MuHck : PecryOiaukaHCKUii HHCTUTYT NPo(ecCHOHANBHOTO 00pa3oBaHus
(PUIIO), 2020. — 272 c. — ISBN 978-985-7234-87-5. — Tekcr : snexTponHsiii // LudpoBoit
obpazoBarenbHbIil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/125447.html.



4.4 JneKTPOHHBIE 00pPa30BaTeJIbHbIE PECYPChI
He npegycmoTrpeHsl.

4.5 JInueH3MOHHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
odecreuenue

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

4.6 CoBpemMeHHbIe MPO(ecCHOHATbHbIE 0a3bl IaHHBIX U HH(OPMAIIMOHHbIE
CIPAaBOYHbIEC CHCTEMbI

1. EnmHoe okHO JocTyma K oOpaszoBaTenbHBIM pecypcam @DenepalbHbIl  HOpTal
http://window.edu.ru

2. Komrmsrotepabie WH(OPMAIIMOHHO-TIPABOBHIE CUCTEMBI «KoHcynbTanT
http://www.consultant.ru, «I"apaaT» http://www.garant.ru

3. OdunmanpHBIA UHTEPHET-TIOPTA IPpaBoBOM nHpopManmu http://pravo.gov.ru.

4. Hayunas snextpoHHast Oubsnuorexa http://www.elibrary.ru

5. Poccuiickas rocynapcTBeHHas oubaunoreka http://www.rsl.ru

6. ObC «YHuBepcurerckas 6udimoreka oniaita» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecrneuyeHne

1. KoMnbroTepHBIH KJIacc ¢ IpeyCTaHOBIEHHBIM IPOTPAMMHBIM 00€CTIEYeHUEM, YKa3aHHBIM
B 1. 4.5, MynpTUMEANIHOE 000pyI0BaHKE (TIPOEKTOP, MEPCOHANBHBIN KOMITBIOTEP MPENoJaBaTeNs,
9KpaH).

2. Aymutopus Ui JEKIMOHHBIX, IMPaKTU4ecKuX 3aHsATHi. OOopyloBaHHE M ammaparypa:
ayJIUTOpHAs JOCKA, BO3MOKHOCTb HCIIOJIB30BAHUS MYJIBTUMEIUITHOTO KOMIUIEKCA.

6 MeToauueckue peKOMeHIAIUN

6.1 MeToanuyeckue peKoMeH alluM JJIs PenoaaBaTeis Mo OpraHu3anuu
o0yueHus

Ha mepBoM 3aHATHHM MO JUCHUILIMHE HEOOXOIMMO O3HAKOMHUTH CTYJIEHTOB C MOPSAKOM €€
u3ydeHus (TeMaMu Kypca, popmMamu 3aHATHI, TEKYIETO U MPOMEKYTOUHOTO KOHTPOJISI), PACKPHITh
MECTO MU pOJIb JUCLUIUIMHBI B CUCTEME HayK, €€ NPAaKTUYECKOE 3HAUYEHUE, JOBECTU JIO0 CTYAECHTOB
TpeboBaHus K (opMe OTUETHOCTH M TPUMEHEHHUs BHUJIOB KOHTPOIs. BwimaroTcs 3amaHus Ais
MOATOTOBKH K JJA0OPATOPHBIM U JICKIIMOHHBIM 3aHATUSIM.

[Tpu moaroroBke K 1a60paTOPHBIM paboTaM IO MEPEUHI0 OOBIBICHHBIX TEM IPENOIaBATEIIO
HEOOXOMMO YTOUYHUTH IJIaH MX MPOBEAEHUs, MPOIyMaTh (OPMYIHPOBKU U COJIEpKaHUE YUEOHBIX
BOIIPOCOB, BHIHOCHMBIX Ha 00CY>KJ€HHE, 03HAKOMHUTHCS C IEPEUHEM TEMATHYECKUX BOIIPOCOB.
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B Xoae pa6OTI)I BO BCTYHNHUTCIIBHOM CJIOBC PACKPBLITH IMPAKTUYCCKYIO 3HAYMMOCTH TCMbI
paboThI, OIPEAETUTH MOPSIOK €€ MMPOBEACHUS, BpeMs Ha 00CYKICHUE KaKJ0T0 y4eOHOT0 BOTIpOCa.

[Ipumensiss (QpoHTAIBHBIM ONpPOC JaTh BO3MOXKHOCTH BBICTYIIUTH BCEM CTYJEHTaM,
MPUCYTCTBYIOIIUM Ha 3aHSATHUH.

B 3akmtounTenbHO# 4acTu paboThI ClieAyeT MOABECTH €€ UTOTH: AaTh OLEHKY BBICTYIIJICHHM
Ka)KIOr0 CTyJIEHTa U y4eOHOU TPYyMIIbI B IIeNIOM. PacKpbITh MOJI0KHUTETbHBIE CTOPOHBI M HEJJOCTATKU
MPOBEJICHHOW J1abopaTopHOU paboThl. OTBETHTH HA BOIPOCHI CTYJEHTOB. BbInaTh 3amaHus ais
CaMOCTOSITENIBHOM paOOThI 110 MOATOTOBKE K CJIEAYIOIIEMY 3aHATHIO.

MCTOJII/IKa npenoaaBaHus JUCHUITINHBL «HpOHOpIII/IOHaJ'IBHaSI THAPO- U TIHEBMOABTOMATHKA
n peaiu3ainvd KOMICTCHTHOCTHOIO IIOJAXOAa B HM3JOXKCHHHM MW BOCIIPUATHM MaTcpualia
MpelyCMaTpUBAET MCIOJIB30BAaHUE CIEAYIOUIMX AKTHUBHBIX M HMHTEPAKTUBHBIX ()OPM IMPOBEICHUS
TPYIIOBBIX, WHAUBUAYAIbHbBIX, ayJJUTOPHBIX 3aHATHI B COYETAaHUH C BHEAYJTUTOPHOU pabOTOH C
1eNTbI0 OPMUPOBAHUS U PA3BUTHSI MPOPECCHOHATBHBIX HABBIKOB, 00YUYAIOITUXCS:

— TMOJTOTOBKA K BBIMOJIHEHHUIO U 3aIIUTa JIA0OPATOPHBIX PpadOT C MOMOIIBI0 MTPOrPAMMHOTO
oOecrieueHHs JJIs1 3aXBaTa M aHAIK3a Tpaduka, mepe1aBacMoro 1o CeTu;

— 3allMTa U WHAMBHUIYaJIbHOE OOCYXICHUE BBINNOJIHSIEMBIX 3TANlOB PacUyeTHO-TpaprUecKOM
paboTHI;

— TE€XHOJIOTUH aHaJInu3a CI/ITyaIII/IfI JUIA aKTUBHOI'O 06y‘-ICHI/I$I, KOTOPBIC MMO3BOJIAIOT CTYACHTAM
COEIMHUTB TEOPHIO U IIPAKTHUKY, IPEICTABUTH IPUMEPHI IPUHUMAEMBIX PELICHUH U UX ITOCIIEICTBUH,
JEMOHCTPUPOBATH PA3IMYHBIC MO3ULINU, POPMHUPOBATH HABBIKU OIICHKH aJIbTEePHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSIX.

OOyueHne 1Mo TUCIUIUINHE BEACTCS C MPUMEHEHUEM TPAAUIIMOHHBIX MOTOKOBO-TPYMIIOBHIX
WH(POPMAIMOHHO-TEIEKOMMYHHUKAITMOHHBIX TeXHoJoruil. [Ipu ocyiiecTBieHnn oO6pa3oBaTeIbHOTO
npoluecca Mo AUCUUIIIMHE UCIIONB3YIOTCS CIAEAYIOIE HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIUOHHBIE
TEXHOJIOTUH: MPE3CHTAUH ¢ IPUMEHEHNEM MPOEKTOpa U rmporpammsl PowerPoint.

6.2 MeToan4yeckue yKa3aHus J1Jisl 00yYAKOIUXCH M0 0CBOCHUIO THCHUIIINHbBI

CamocrosiTenpbHass paboTa SBISETCS OJHMM W3 BHIOB yueOHbIX 3aHsaTHiA. Llenmb
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE CaMOCTOSITENIbHOE MOJNyYeHHE CTYJCHTAaMU HaBBIKOB
paboThI B mporpaMMe 3axBarta Tpaduka U aHaJIu3a MaKeToOB TaHHBIX, PACCMAaTPUBAEMBIX B ITPOIECCE
W3YYECHUS TUCIUTUINHBI.

AyIuTOpHas CaMOCTOSATENbHAS padoTa 1Mo TUCIHUITIMHE BHIOIHACTCS Ha YYEOHBIX 3aHATHAX
M0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IMPEMOaBATEINS U MO €r0 3aJJaHUIO.

BaeaynuTtopHass camocrosiTenbHas paboTa BBIMOJMHSETCS CTYJIEHTOM IO  33/IaHUI0
npenoaaBaTess, Ho 6e3 ero HemoCPeICTBEHHOTO Y4aCTH.

3adauu camocmoamenbHoil padomul cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOM paboThI;

- OCBOEHHE COJIEPKAHUS JUCIUTUINHBL,

- yrayOseHue coiep kaHus U 0CO3HaHNWE OCHOBHBIX MOHATUN AUCIUTIIINHBL;

- IICTIOJIb30BaHKE MaTepraia, COOPaHHOTO U MOJTYYEHHOTO B XOJIE€ CAMOCTOSTEIIbHBIX 3aHATHIHA
1utst 5 (PEeKTUBHOM MOATOTOBKU K 3aUETy.

Buowt éneayoumopnoii camocmoamenvHoil pabomol:

- IOAATOTOBKA K JIEKIIUSM;

- BBIIIOJIHEHHE U 3all[UTa OTYETOB JIa0OPAaTOPHBIX padoTax;

- BBITIOJTHEHUE PACUETHO-TpapuIecKoi paboThI;

- IOJITOTOBKA K 3a4eTy 10 TUCIHUILIHHE.
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J1J1s1 BBITIOTHEHHS JTFOO0TO BHA CAMOCTOSITEIIEHON paObOThI HEOOXOAMMO TIPOUTH CIICTYIOIIHE
STarbl:

- ONPEICIIEHUE 1IEJIN CAMOCTOSITENIbHOM paboTHI;

- KOHKpEeTH3aIus I03HaBaTebHOM 3a/1a4u;

- CAaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENILHON paboTe;

- BBIOOp aJIeKBaTHOIO Crioco0a JIeHCTBUS, BEAYILEro K PeIIeHUIO 33/1a4H;

- IUIAHHPOBaHHE pabOThl (CAMOCTOSITEIPHOM WJIM C MOMOIIbIO IPEerojaBaTelis) Hal
3aJJaHHEM;

- OCYIIECTBJICHHE B TIPOILIECCE BBIOJHEHHUS CaMOCTOSTEIHHONH pPaOOTBI CaMOKOHTPOJIS
(TPOMEXKYTOYHOT'O U KOHEUHOT0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBINOJIHEHHS pabOThI;

- pednekcus;

- Ipe3eHTalus padoThl.

7 DOoHJ OLIEHOYHBIX CPEACTB

B npornecce 00yueHHs NCTIONB3YIOTCS CIEAYIOMINE OLEHOYHbBIE (POPMBI CAMOCTOSTEIBHOM
paboThI CTYICHTOB, OLICHOYHBIE CPECTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHBIX
aTTeCTaluu:

- BBIIIOJIHEHHE U 3alUTa pacueTHO-TpapuuecKoil paboThI,

- 3aIIKMTa JJA0OPAaTOPHBIX padoT;

- 3a4er.

OI_ICHOLIHLIe CpeacTBa TCKYLICTO KOHTPOJIA YCIICBACMOCTHU BKIIFOYAOT KOHTPOJIBHBIC 3a/laHUA
M0 MPaKTUICCKHUM pa60TaM UHAUBUAYAJIBHO JJIS KaKA0T0 o6yqa10mer oCA.

B pesynbrare 0OCBOCHUS AUCHUILTHHBI (MOYJIs1) GOPMUPYIOTCS CIEAYIONINE KOMITETCHIINN:

Kon
HanmeHoBaHMe KOMIETEHIIUH BbINMYCKHUKA
KOMIIETeHIIUH
CriocoGeH BBIMIOJIHATH PacueT U MPOEKTHUPOBAHUE JIeTallel, Y3JI0B U YCTPOHCTB
[1K-5. MEXaTPOHHBIX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3aJJaHUEM, B TOM YHUCIIE
C MCIIOJIb30BAaHUEM CPEJICTB aBTOMATH3AIUH ITPOCKTUPOBAHUS.
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MeToabl KOHTPOJISI U OLICHUBAHUA Pe3yJabTATOB 00y4eHH S

Hepe'{eﬂb OICHOYHBIX CPEIACTB M0 TUCHUIIJIMHE «l'[ponopunona.nbﬂaﬂ THapo- u
ITHEBMOABTOMATHKA»

o/

Bun xonrposns
pe3yJIbTaToOB
00yueHus

HanmenoBanme
KOHTPOJIA
pe3yIbTaTOB
o0y4deHus

Kpatkas xapakTepucTrka KOHTPOJIISl pe3yIbTaToOB
oOydeHus

Tekymmit

JlaGopaTopHsble
paboTsl

JlaboparopHas
WH/IUBUYaJIbHO KX IbIM
OdopmneHHsIi OTYeT
OpenojaBaTeNllo  Ha  NPOBEPKYy B 3apaHee
YCTAHOBJICHHBIN CPOK. [Ipn IIPOBEPKE
npernojiaBaTesb OLEHUBAET KauecTBO O(OpMIIECHUS,
NPaBUWIBHOCTh pAcueToB M BBIBOJMOB. K 3ammre
nabopaTopHOil paboThl JOMYCKAIOTCS CTYAEHTHI,
KOTOpBIE  BBIIOJHWIM  paboTy, odopMUIH B
COOTBETCTBUM €  TpeOOBaHMUAMU  OTYET O
nmabopaTopHOM paboTe W TPEAOCTAaBWIN €ro K
zammre. Kaxaomy cTyeHTy 3a1aeTcst He MeHee 3-X
BOIIPOCOB Ha TeMmy JiabopaTtopHoi pabotel. lanee
OPOBOJIUTCS 3alllUTa OTYETa KAXKABIM CTYJIECHTOM
WHAMBUAyalbHO B (Qopmare  "Bompoc-oTBetr"
(3amarorcs 3 Bompoca).

paborta BBITIOJTHSIETCS
CTYJEHTOM.

CTYJICHT caaer

Texymmit

PacueTHo-
rpadudeckas
paborta

PI'P mpexacraBnser coboii paboTy mo pacdery
TUAPONPHUBO/IA C KIIAMMAHOM C MPONOPIIMOHATBHBIM
YIpaBIEHUEM, COCTOSIILYIO U3 5 3TanoB. Cpok BIIAYH:
nepBass Henenss oOydeHus. Cpok cpauu: MOCTETHSS
HEJeNsl ceMecTpa.

IIpomexxyTOUHBIN

3auer

[IpomexyTouHas aTTectauus oOydaromuxcs B (opme
3a4eTa MIPOBOAUTCS IO PE3YJIbTaTaM BBIIIOJHEHUS BCEX
BUJIOB Y4eOHOH palOThI, IPEIyCMOTPEHHBIX YUeOHBIM
[UIAHOM MO JAHHOW JUCUUIUIMHE (MOJYJIIO), IPU 3TOM
YUUTBIBAKOTCS ~ PE3yJNbTaThl  TEKYLIEro  KOHTPOJIA
YCIIEBAEMOCTU B TeueHHE cemecTpa. OleHKa CTEeneHU
TTOCTH>KEHUS o0y4armuMucs TUTAHUPYEMBIX
pe3yJabTaTOB OOY4YeHHMS M0 AMCHUIUIMHE (MOYIIIO)
MIPOBOJIUTCS TIPENOAABATENEM, BEAYIIUM 3aHATUSA I10
UCHUTUTMHE (MOJTYJII0) METOJIOM IKCIIEPTHOM OIICHKH.
[lo wroramMm DIPOMEKYTOYHOM  aTrTecTallMk IO
mUucuuIUiMHe  (MOJYJII0) — BBICTaBIIAETCS  OILIEHKA
«3a4TEHO» WIH «HE 3a4TEHO».

3ayer mpoBoauTcs B ycTHOH (opme. B ayauropun
HAaXOJIUTCs MpenojaBaTesib U He Oosiee 5 4YenoBeK U3
4uCJIa CTYJEHTOB. BO BpeMs mpoBeIeHHUs 3adeTa €ro
y4acTHMKAM 3alpeliaercs HMMeTb Ipu cebe u
UCITIOJIb30BaTh CPEJCTBA CBS3M (COTOBBIE TEIE(OHBI,

MUKpO(DOHBI 1 T1p.). CTyZACHTY BBIAACTCS OUIIET C TpeMs
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TCOPCTUUCCKUMU

[IPOrPaMMOi.

TOTIOTHUTEITHHBIX
KonnuecTBO JOMONMHUTEIBHBIX BOMPOCOB 3aBUCUT OT
MOJTHOTHI OTBETa CTyJEHTa. Bpemsi MOATOTOBKH K
oTBeTYy He Oosee 20 MUHYT.
O0s13aTENBHBIMU YCIIOBUSMHU TIOJITOTOBKH CTYICHTA K
MIPOMEXKYTOYHOIN aTTECTAIMH SBJISETCS BBIIOJIHEHUE
U 3allUTa CTYJCHTOM JabOpaTOPHBIX M pPacueTHO-
rpadudyeckux padboT, MPEAyCMOTPEHHBIX pabodeit

BOTIPOCaMHU.

BOIIPOCOB  —

HC

KomnuectBo
Oonee JABYX.

7.2

IIkajia U KPUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUs

IlokazaTenem OLICHHUBaHUA KOMHCTGHHI/Iﬁ Ha Pa3JIMYHBIX 9TaIlaX UX (bOpMI/IpOBaHI/IH SABJIACTCA

JTOCTHKEHHE 00yJaroIMMHUCS IIJIAaHUPYEMbIX PE3yJIbTaTOB 00yUYEHUS MO AUCHUILTHHE (MOIYIIIO).

Kpurtepnu oneHuBaHus

IToka3arenan He 3auteno 3aureHo
2 3 4 5
3HATh: OO0yuaroruiics OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
- OCHOBBI JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
KOHCTPYHPOBAHUS MOJTHOE OTCYTCTBHUE HEIIOJIHOE YaCTUYHOE IIOJIHOE
OTHENBHBIX AETANIEH, | WM HEZOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
Y3JI0B U YCTPOHCTB COOTBETCTBHE CIIEAYIONINX 3HAHHUMA: | CIEMYIOUIMX 3HAHUN: | CIEAYIOINX
MEXaTPOHHBIX CIIEAYIONIMX 3HAHHUNA: | - OCHOBBI - OCHOBBI 3HAHUN:
CHCTEM C - OCHOBBI KOHCTPYHPOBAHHUS KOHCTPYHPOBAHHUS - OCHOBBI
HCIIOJIL30BaHUEM KOHCTPYHUPOBAHHUS OT/ICNIbHBIX ICTAJICH, | OTACIBHBIX ACTAJCH, | KOHCTPYHUPOBAHHUS
COBPEMCHHBIX OTJICNIEHBIX JICTAJICH, | y3JIOB M yCTPOMCTB Y3JIOB M YCTPOMCTB OTIENBHBIX
MIPUKIIATHBIX y3JI0B ¥ YCTPOWCTB MEXaTPOHHBIX MEXaTPOHHBIX JIeTaJeH, y3II0B U
MPOrpamMM o MEXaTPOHHBIX CHCTEM C CHCTEM C YCTPOMCTB
pacdery CHCTEM C HCIIOJIb30BaHUEM HCIIOJIb30BaHUEM MEXaTPOHHBIX
MEXaTPOHHBIX HCIIOJIb30BaHUEM COBPEMCHHBIX COBPEMCHHBIX CHCTEM C
CHCTEM, COBpPEMCHHBIX TIPUKIIATHBIX TIPUKIIATHBIX HCITOJIE30BaHUEM
BKJIFOYAOIIHNX, MPUKITAHBIX MpOrpamm Mo MPOrpamm Mo COBPEMEHHBIX
THJIPOTIPUBOJIBI U MpOrpamm Mo pacuery pacuery MIPUKIITHBIX
ITHEBMOTIPUBO/IBL; pacuery MEXaTPOHHBIX MEXaTPOHHBIX POrpamm Mo
MEXaTPOHHBIX CHCTEM, CHCTEM, pacuety
CHCTEM, BKJIIOYAFOIIHX, BKJIIOYAFOIIHX, MEXaTPOHHBIX
BKJIIOYAIOIIHX, THIPOIPUBOIBI U THIPONPUBOJIBI U CHCTEM,
THPOIIPUBOIBI U MTHEBMOITPHUBO/IBI. MTHEBMOITPHUBOIBI. BKJIIOYAIOIIHX,
MTHEBMOITPUBOIBI. Jomyckarotes Jomyckarotes TUJIPOIIPUBOJIBI U
3HAYHUTEILHEBIC HE3HAUYUTEIILHBIE MTHECBMOITPHUBOIBI.
OIIMOKH, OIIMOKH, CB0o0OoHO
MPOSIBIISICTCS HETOYHOCTH, omepupyer
HEIOCTaTOYHOCTh 3aTpYyAHCHUS MPH IPUOOPETEHHBIMHU
3HAHWH, [0 PAAY AHAIMTUYECKUX 3HAHUSAMM.
noKa3aTejieH, onepauusx.
00yYarOIIHHACS
HCIBITHIBAET
3HAYUTEIILHBIE
3aTPyAHCHUS MPU
OTEePUPOBAHUU
3HAHHUSAMH [TPU UX
MepEeHOCEe Ha HOBBIE
CUTYAIIH.
YMeThb: OO6yuatomuiicst He OO0yuaronuiics OO0yuaronuiics OO0yuaromuiics
yMEeT WU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
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- IPOU3BOAUTH HEJIOCTaTOYHOM HETIONTHOE JaCTHYHOE MIOJTHOE
pacyeTsl 1 CTETICHU YMEeT: COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
COCTaBIISITh - IPOU3BO/IUTH CIIEAYIOIINX CJIEIYIOIIUX CIIEAYIOIINX
NIPUHLUIINAIIBHBIE pacyeTsl U YMEHMUI: YMEHMUI: YMEHMUIA:
CXEMBI THIPOCUCTEM | COCTaBIIATh - IPOU3BOIUTH - IPOU3BOIUTH - IPOU3BOIUTD
B COOTBETCTBHH C NPUHINTHATEHBIE pacyeTsl 1 pacyeTsl 1 pacyeTs 1
TEXHUYECKUM CXEMBI THIPOCUCTEM | COCTaBIATh COCTaBIISTh COCTaBIIATh
3a7aHueM U B COOTBETCTBHH C MPUHINTHATEHBIC MPUHINTHATEHBIC MIPUHINTIHATEHBIC
TpeOOBaHUAMHU TEXHUYECKHM CXEMBI THIPOCUCTEM | CXEMbI THAPOCUCTEM | CXEMBI
CTaHAAPTOB. 3a7aHUEM H B COOTBETCTBHH C B COOTBETCTBHH C THJPOCUCTEM B
TpeGOBaHUAMH TEXHUYECKUM TEXHUYECKUM COOTBETCTBUH C
CTaHAAPTOB. 3a7laHUEM U 3a7laHuEM U TEXHUYECKUM
TpeOOBaHUAMHI TpeOOBaHUAMHI 3aJaHueM U
CTaHJapTOB. CTaHAAPTOB. TpeOOBaHUAMHU
Jonyckarorcs YMeHUsI 0OCBOCHHI, CTaHAAPTOB.
3HAUUTENbHbBIE HO JTOTYCKarOTCsI CBobomHO
omnoKy, HE3HAYHUTEIIbHBIE orepupyer
TIPOSIBIISIETCS omnoKy, IPUOOPETEeHHBIMU
HEI0CTaTOYHOCTh HETOYHOCTH, YMEHUSIMH,
YMEHUH, 110 PSIIy 3aTpyIHEHUS IPU MIPUMEHSET UX B
TOKa3aTenew, AHATTMTUIECKUX CUTYyanusx
oOygarommiics onepanusx, MIOBBILLIEHHOM
UCTIBITHIBAET MIEpEeHOCE YMEHUI Ha | CIIOXKHOCTH.
3HAYUTEIbHBIC HOBBIE,
3aTpyQHEHHS IIPU HECTAaHIAapTHEIE
OIlIEpUPOBAHUU CUTYyaluu.
YMEHUAMU IIPU UX
NepeHoce Ha HOBBIE
CUTYallUH.
BJIA/IETh: OOyuaroniicss  He | OOywarommiics B OO0yuaronuiics OO0yuaromnuiicsi B

- HaBbIKaMHU I10 Bi1aacecT nim B He)IOCTaTO‘IHOﬁ YaCTHUYHO BJIaJCCT: IIOJIHOM 00BEME
pa3pa60TKe MMPOCTBIX HG,Z[OCTEITO‘IHOI\/'I CTCIICHU BJIAaJCCT: - HaBBIKaMH I10 BJIaACCT:
Y3JI0B U OJIOKOB CTCIICHU BJIaACCT - HaBBIKaMH I10 pa3pa60TI<e MMPOCTBIX - HaBbIKaMH I10
MECXaTPOHHBIX - HaBBIKaMH I10 pa3pa60TI<e MMPOCTBIX Y3JI0B U 0JIOKOB pa3pa60TKe
CHUCTEM, pa3paboTKe IPOCTHIX | Y37I0B U OJIOKOB MEXaTPOHHBIX MIPOCTHIX y3J10B U
BKJIIOYAKOIINX Y3JI0B 1 0JI0KOB MEXATPOHHBIX CHCTEM, 0JI0KOB
TUAPOTIPUBOIABI 1 MEXaTPOHHBIX CHCTEM, BKJIHOYAKOIINX MEXATPOHHBIX
ITHEBMOINIPUBOBI. CHCTEM, BKIIFOYAKOIINX TUAPOIIPUBO/ILI U CHCTEM,
BKIIFOYAKOIIHUX TUAPOIIPUBO/ILI U ITHEBMOIIPUBOBI. BKIIFOYAKOIIHUX
TUAPOIIPUBO/JLI 1 ITHEBMOINIPUBOBI. Hasbixkn OCBOCHBI, TUAPOIIPUBO/ILI U
IMHEBMOIIPUBObI. 06yqa}01111/11‘/ic;{ HO JOITYCKaroTCA MMHEBMONIPUBObI.
HUCIIBITHIBACT HE3HAUYUTCIIbHBIC CBO6OZ[HO
3HAYUTCIIBbHBIC OHII/I6KI/I, MMPUMCHSACT
3aTpyAHCHUA TIPU HCTOYHOCTH, TMOJIYUCHHBIC
MPUMCHCHUU 3aTpyAHCHUA TIPU HaBbIKH B
HaBBIKOB B HOBBIX AHAJTUTHYCCKUX CUTyanusax
CUTyanusXx. ornepanusx, MOBBIIICHHOH
[IEPEHOCE YMEHUN HA | CIIO)KHOCTH.
HOBBIE,
HECTAaHAAPTHBIC
CUTYalUHU.
IIkaJjia olleHUBAHUA MPOMEKYTOYHOM ATTECTAIIUM: 3a4eT
HIkana
Onucanue
OlleHUBAHMS
BrinmonHeHs! Bce BUABI yueOHOU paboThl, MPEeLyCMOTPEHHbBIE YUeOHBIM IIJIAHOM.
3auTeHo CTyaeHT  JI@MOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHMH, HABHIKOB
MPUBEACHHBIM B Ta0JIWIAX T[OKa3aTessiM, ONepUpyeT NpUoOpETECHHBIMU




15

3HAaHUSIMHU, YMCHHAMHU, HABBIKAMH, NPUMCHACT UX B CHUTyalUIX MTOBBIIIICHHON
CJIOKHOCTH, HE€ HUCIIBITBIBACT Sany,Z[HCHI/Iﬁ Ipyu aHAJIMTUYCCKHUX OllCpalnuiax,
IEPCHOCE 3HAHUM U YMGHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHLIC CUTYAllNH.

He 3auteno

He BbImosniHeH oauH wiu 6osee BUIOB y4eOHOW paOoThI, MpeayCMOTPEHHBIX
yueOHbIM MaaHOM. CTyJeHT JAEMOHCTPUPYET TIOJIHOE OTCYTCTBHUE WM
HEJ0CTaTOYHOE COOTBETCTBUE 3HAHMM, YMEHUH, HaBBIKOB IIPUBEICHHBIM B
TabyMLax IoKa3aTessM, JIOMYCKATCs 3HAUYMUTEIbHbIE OLIMOKH, MPOSBIISETCS
OTCYTCTBME 3HaHUH, yMEHH, HABBIKOB I10 PsAly IOKa3aTEJIEH, CTyIEHT HE MOXKET
OIEpUPOBATh 3HAHUSIMU M YMEHUSIMU IIPU UX NIEPEHOCE HA HOBbIE CUTYAIIUH.

IIIkana omeHUBAHUSA TEKYIIETr0 KOHTPOJSA

HaumenoBanue
KOHTPOILA [Ixana oneHMBaHUS Onucanue
pe3yIBTAaTOB
o0y4eHUs
Brmmonnenue n | 3aureHo: HaOpaHo 2 u OoJiee B kadecTBe hopm TEKyIIero KOHTPOIIS
3aIura 0aoB 3HaHUM CTYJIEHTOB UCIOJIb3YIOTCS
naboparopuoit | He 3auteHo: nabpano 1 u menee oT4eTHI 110 JabopaTtopHbIM pabotam. K

paboThI IO TeMe
pasnena

OaJuIoB

Kpurepuu onenuBanus

OO6mwmit 6am1 mpu OIeHKE
CKJIaJIIBACTCS U3 CJIETYIOIINX
ITOKa3aTeNe:

- IPUBEACHBI METOJMKHU OLIEHKH
TEXHOJIOTUYECKHUX TapaMeTpoB — 1
Oann

- BBIBOJIBI JIOTHYHBI 1 000CHOBAHBI
— 1 6ann

- opopmieHue paboThI
COOTBETCTBYET TpeboBaHUIM — 1
6ann

- pacueTHas u rpaduveckasi 4acTu
BBITIOJTHEHBI BepHO — 1 Oast

BBINOJIHEHHUIO SKCIIEPUMEHTATbHON
4acTH JJabopaTopHOU pabOThI
JOIyCKAIOTCS CTYACHTHI,
MOATOTOBUBIINE MPOTOKOJIBI
BBITIOJTHEHUS JTA0OpaTOPHOU PabOTHI.
[TpoTokomnsr ohopmiIstoTCS B
COOTBETCTBUH C TPEOOBAHUAMHU
METOJMYECKUX yKa3aHUi Kadeaphl.
Otuet o nabopatopHoii pabote
COJICPKHUT TPOTOKOJT TIPOBEICHHSI
nabopaTopHOil paboThI, pacyeTsl,
rpadU9ecKyro YacTh, BEIBOIBI.
3amyra oT4yera o J1abopaTopHon
paboTe OCyIIEeCTBISIETCS
UHANBUAYaTbHO. CTyIEeHTOM
MIPE0CTaBIACTCS] O)OPMIICHHBINA OTYET.
OneHnBaeTcst KauecTBO 0(hOpMIICHUS,
MPaBUILHOCTH PACYETOB M BHIBOJIOB.
CTyneHThI, HE BBIOJHUBIINE
abopaTOpHYIO paboTy, K 3aIIUTe HE
JIONyCKAITCS

PacuetHo-
rpaduueckas
paborta

Otnuuno - PaGoTa ciaHa B CpoK,
pacdeTHas U rpadudeckasi 4acTh
BBITIOJTHEHBI BEPHO, JINOO HMEIOTCS
HEJIOYETHI, HE BIMSIOLIUE HA
KOHEYHBIN pe3yybTarT.

Xopo1o - pac4eTHas 4acThb
BBITIOJTHEHA BEPHO, B rpaduueckoi
YaCTHU €CTh 3aMEUaHus

VY 10BIIETBOPUTENBHO - B pACUETHOM
YaCTHU €CTh 3aMEUaHusl, METOJ]

3ananue Ha PI'P BeigaeTca Ha mepBoM
3aHSATUU COOTBETCTBYIOIIETO pa3zeia
JUCHHUIUIMHEL M CIAETCS 110 OKOHYAHUHU
M3Y4YE€HHUs COOTBETCTBYIOILEIO pa3ena
mucnuruinebel. PI'P 1omKHEL OBITEH
BBITIOJTHEHBI U 0(DOPMIICHHI B
COOTBETCTBHUH C TPEOOBAHUSIMHU
METOJIMYECKUX yKa3aHUl Kadeapsl.
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BBITIOJTHEHUSI TpapUuecKoi 4acTu
BbIOpaH BEPHBIIi;
HeynosnerBopurensHo - B
pacdeTHOM U rpaduyecKoi yacTsax
€CTh TpyOBbIC 3aMEYaHMSI.

7.3  OueHO4YHBbIE CPEACTBA

7.3.1 Texkyuuii KOHTPOJIb

Bonpocul k nabopamopnou pabome 1.

1) HazHaueHwue 31eKTpOHHOTO OJIOKA yIpaBICHUS

2) B kakux ciayyasx NpUMEHSETCs] OAHOKAHAJIbHBINA OJIOK?
3) B xakux ciydasx npuMeHseTCs JByXKaHaJIbHbINA OJI0K?
4) dns yero nyaex noteHuuomerp SCALE?

5) [ns uero Hyaen norenuuomeTp BIAS?

6) lns yero HyaeH norenuuomerp RAMP?

Bonpocul k nabopamopnoit pabome 2.

1) B yem cocTouT OTIMYME MPOMOPIMOHATBLHOTO KJallaHa JABJICHHS C IJIEKTPUUYECKUM
yIpaBJICHUEM OT KJIAlTaHa JIaBJICHUS C MEXaHUYECKUM YIIpaBiIeHuEM?

2) IlokanguTe y4acTOK XapaKTepUCTHUKH, YKa3bIBAIOIIMKA HAa TO, YTO KJAaH HEMpPSMOTO
JICUCTBUA.

3) O0bsacHUTE TOYEMY XapaKTEPUCTHKA UMEET UMEHHO TaKyio (opMy.

4) Kako# 25IeKTpOMarHuT UCTOJb30BaH B IAHHOM KJIAMaHE - YIPABIISIEMbBIN IO YCHUITHIO UITH
0 MEePEMEILEHNUI0? KaK Bbl 3TO HOHSIINA?

Bonpocul k nabopamopuoii pabome 3.

1) KakoBo HazHaYCHHE pacpeeIIUTEINS ¢ TPOMOPIIMOHALHBIM YIIPABICHUEM ?

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

3) Kakoii ¢hopMbI OBIBAIOT YIPaBIISIIONINE KPOMKHU 30JI0THUKA?

4) Kakue OM ucnoibp3yroTcs B pacupeeuTeNsaX MpsMoro IeiHCTBUS U moueMy?

5) Kakoe nepekpbITHe 30J10THUKA y UCCIIEI0BAHHOTO PacpeeIuTeNs?

6) Kakas ¢popma ynpaBistolx KpOMOK 30J0THHKA Y HCCIEIOBAHHOTO PACIIPEISIUTENs?

Bonpocul k nabopamopnoii pabome 4.

1) O6bsicHUTE TPUHLIKIT PA0OTHI MPOMOPIIMOHATIBHOIO PETYIATOPA PacxXo/a.

2) B xakux ciydasx 1enecooopa3zHo NpuMeHEeHHe 3X-TMHEHHOTr0 PeryIsaTopa pacxo/a, a He
2X-TUHENHOT0?

3) Ilpu OTCYTCTBUM CHUTHajla HAa KaTyIIKE 3JIEKTPOMAarHuTa TPEXJIMHEHHOIro peryisaropa
pacxoja, KakoB ypoBeHb pacxoja B 1uHuu B? A B nuaum T?

4) Kak 3aBUCHUT pacxo]] Ha BBIXOJIE PETYJIATOpa OT BEJIMUMHBI YIIPABISIONIETO CUTHAIA?

5) OObsicHUTE TTOYEMY XapaKTEPUCTUKA PETYISITOpa pacxoda UMEET UMEHHO Takylo (Ipu
HapacTaHWM JaBJICHMs, Pacxoj] HE M3MEHSAETCS I0Ka JAaBJICHUE HE JOCTUTHET OIPEIEICHHOIO
YPOBHS).

6) Jly1s1 uero B cXeMe UCIONb3YEeTCsl APOCCEb?

Bonpocul k nabopamopnoii pabome 5.
1) KakoBo Ha3HaueHHE MPOMOPIIMOHAIBHOTO PEAYKIIMOHHOTO KilanaHa?
2) Kak 3aBUCHUT 1aBJIEHUE HACTPOUKH OT BEJIMYMHBI YIIPABJISAIOLIETO CUTHaNa?
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3) Kak 3aBHCHT aBlieHUE HA BXOJIE B PSIYKIIMOHHBIN KJIAMIaH OT BEJIMYUHBI YIIPABIISIFOIIECTO
curxana?

4) O0BsICHUTE KaK padOTaeT IMTHEBMATHUYECKAsI CXeMa B JAHHOW paboTe.

5) O0bsacHUTE CMBICT XapaKTEPUCTUKHU KJIallaHa B OTPULIATENbHBIX 3HAUCHUSAX pacxoaa

Bonpocul k nabopamopnoii pabome 6.

1) O6bsicHuTe TPUHLIKIT PA0OTHI THAPABINYECKON CXEMbI JTa0OpAaTOPHOU PabOTHI.

2) B paHHONl cxeme pealn30BaHO JAPOCCEIMPOBAHUE B JIMHUM CIMBA WM JIMHUH
HarHetaHus?

3) KakoBa ¢yHKIMS TPONOPHHMOHANBEHOTO paclpeeTUuTeNs B JaHHOH cxeme?

4) Kaxoii u3 1ByX UMJIMHJIPOB SBJISIETCS HArpy3KOil?

5) Uto Takoe MexaHU4ecKasi XapaKTepUCTHKa puBoa?

Bonpocul k nabopamopnoii pabome 7.

1) O6bsicHuTe TPUHLIKIT PA0OTHI PEIiieHO-KOHTAKTHON CXEMBI B IaHHOM padoTe;
2) OOBsicHUTE NPUHIMI PAOOTHI I'MIPABINYECKOM CXeMbI B JaHHOH padoTe;

3) Kak peanusyeTcs CTyneH4aToe peryIMpoBaHue CKOPOCTH B JaHHOM pabore?
4) Kak peanusyeTcst peBepc UCIIOIHUTEIHPHOTO MEXaHu3Ma?

5) O6wsicaute paszuuity B KITJ[ npu npsMom 1 00paTHOM ABMKEHHH IITOKA

Bonpocul k nabopamopnoii pabome 8.

1) KakoBo Ha3HaueHue peryisaTopa pacxoja B JaHHOU cxeme?

2) Bo3MOXHO JM  3aMEHHUTh  MPONOPIUOHAIBHBIA  PErylarop pacxoja Ha
MPONOPIMOHATBHBIN pactipenenuTens? [Touemy?

3) O6bscHUTEe HOpMY MEXAaHUIECKON XapaKTEPUCTUKH TPUBOJIBI

4) Kak u3MeHHUTCA MeXaHUYeCKasl XapaKTepPUCTUKA, €CIIH YBEIMYUTh/YMEHBIIUTh BETUUHHY
YIPaBISAIOLIEr0 CUTHAA Ha KaTylky OM peryinsTopa pacxoja

Tunosoe 3a1aHue HA pacyeTHO-TPauIecKyI0 padoTy

Ucxonunie maHHbIE:

I'mapaBnuueckuii TpUBOA  BO3BPATHO-TIOCTYMATEIBHOTO JEUCTBHUS C  JIPOCCEIIbHBIM
PETYIUPOBAHUEM C ITOMOIIBHIO TIPOMOPIIMOHATIEHOTO THAPABINYECKOTO pacnpenenutens; HacocHas
CTaHIMsA C HacocoM NocTossHHOW mnpousBoautenbHocTH, KIIJ[ 100%; MakcumanbHOoe naBieHHe
mTaHus HacocHo# cranmuu 20 MIla;

Hauano perynupoBanus npenoxpanurenbHoro kinanana 18 MIla; MakcumansHoe ycunue
npusoaa 100 kH;

JlnamnazoH perynupoBanus ckopoctu ot He 6oinee 0,01 m/c o e menee 0,3 m/c; KontponbHas
pabouas Touka: ycmime 60 kH, ckopocts He menee 0,17 m/c;

Tpenue B rugpormnunape He 6oaee 10% OT MaKCUMaNbHO Pa3BUBAEMOTO YCHITHS

1. OnpenenuTs mapamMeTpbl UCIIOJHUTEILHOTO THAPOIMINH/IPA

2. OnpenenuTh TpeOyeMyr0 MEXaHUIECKYI0 XapaKTePUCTUKY TPUBOAA

3.  Omnpenenuts  TpeOyeMyl0  MPOMYCKHYIO  CIIOCOOHOCTH  MPOMOPIMOHATHLHOTO
TUAPOPACTIPEICITUTENS ¥ BBIOPATh BHIITYCKAEMbIi CEPUITHO THIPOPACTIPEICIIUTENb.

4. Onpenenuth TpeOyeMBbIil pacxo/1 HACOCHOM CTaHITMH

5. I[ocTpouTh MONTYYEHHYI0 MEXaHUYECKYIO XapaKTEPUCTUKY MPUBOJIA
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7.3.2 IlIpoMexyTOUHASL ATTECTAIUA

BOl'[pOCLI K 3K3aME€HY

IIK-5. Cnoco0eH BBINOJHATHL pacyeT M NPOEKTHPOBAHME JeTaJlei, y3JI0B U
YCTPOICTB MeXaTPOHHBIX CHCTEM B COOTBETCTBUM € TEXHUYECKHM 3aJaHHEM, B TOM 4HcJIe ¢
HCII0JIb30BAHMEM CPe/ICTB AaBTOMATH3allU NIPOCKTHPOBAHMS.

1. Yro npezacrasisier coOoii ruapaBianueckoe cornportusienue? [Ipuectu npumeps

2. Yrto npeacTaBiseT co00i THAPaBIMYECKHA JpOocceab? KAKOBO Ha3HAYEHHUE JIPOCCEIIs B
cucteme? [IpuBeanTte KiaccupuKanuio qpoccesei

3. H300pazure MEXaHHYECKYI0 XapaKTePUCTHKY THJIPONPHUBOAA C JIPOCCEIbHBIM
PEryJIupoBaHue C MOCIEA0BATEIILHON YCTAHOBKOM APOCCEINS

4. MH3o0pa3utre MEXaHWYECKYI0 XapaKTepUCTUKY THAPONPUBOAA C JIPOCCEIbHBIM
pEryaupoBaHue C MapauIeIbHON YCTAHOBKOM APOCCEIS

5. Dddekt durrepa

6. IIponoprinoHanbHbIE 371E€KTPOMArHUThI, YIPABIsSEMBbIE 10 CUIIE

7. YUto npeacTaBiseT co00M THAPaBINYECKHA JpOocceb? KAKOBO Ha3HAYEHUE JIPOCCEIIs B
cucteme? [IpuBeaure knaccudukanus apocceneit

8. [IponnopumoHanbHbIE FIEKTPOMATHUTHI, YIIPABIISEMBIE IO IEPEMEILLEHUIO

9. XapakTepuCTUKH IPONOPLUOHAIIBHBIN pacipeeInTenei

10. IlepekpbiTHEe 30J0THHKA pPACHPEIEIUTENS] M €ro BIMSHUE HA XapaKTEPUCTUKU
pacnpenennTens

11. ®opmbl ynpaBasomMX KPOMOK 30JI0THHUKA

12. Tumnbl 30JJ0THUKOB NPONOPLMOHAIBHBIX paclpeAesuTeNed 1 UX IPUMEHEHNE

13. Kakoe Ha3HaueHME HMEIOT JaTYUKU TEPEMELICHUS HENPEPHIBHOTO H3MEPEHUs
MI0JIO’KEHUS (aHAJIOTOBBIE)

14. Kak MHUHUMU3HPYETCS BIUSHUE 30HbI HEUYBCTBUTEJIBHOCTH MPONOPILHUOHAIBHOIO
pacrnipenenurens?

15. ®yuknua Ramp: Ha3HaueHue, peanu3aius

16. Kakoe Ha3HaueHUE UMEIOT MPONOPLUOHAIBHBIE PACIPEASIUTENN B THIPABINUECKUX
cucTreMax

17. HIupOoTHO-UMITYJIbCHASI MOJYJIALINS

18. [Toscaute MPUHIIAI JEUCTBUSA peryJMpyeMoro JIPOCCETUPYIOLIETO
TUApOpacipeeuTeNs TUIa COII0-3aCIOHKa

19. IlosicHnTE MPUHIUI ACUCTBUS JAaTUMKA NEPEMEIICHUS PE3UCTUBHOIO TUIIA

20. [losicHuTe MPUHIMUIT ACHUCTBUS JaTYMKA JaBICHUS

21. IlosicHUTE NPUHIIMT AEHCTBUS JaTYMKA MOJIOKEHHS MHIYKTUBHOIO THIIA

22. XapaKTepuCTUKHU MPOMOPLIMOHATBHBIX KIIAIAHOB

23. Ha3HadeHue nponopuroOHaIbHOTO THIPOPACIPEACITUTENS

24. Ha3naueHue nponopiuroHaIbHOTO PEAYKIIMOHHOIO KIlalaHa

25. Ha3HadeHne nponopurOHaIbHOTO NPETOXPAHUTEIBHOTO KIlallaHa

26. [Ipeumy1iecTBa NpUMEHEHUS TPONIOPIIUOHAIIBHOM alapaTypbl B THAPOIPUBOJIE

27. HezaBucumoe OT Harpy3KH yIIPaBJIE€HUE CKOPOCTHIO IIPH TOMOIIH IPOIOPLIMOHAIBHOTO
pacnpenennTens

28. Perenepupyromas (auddepeHnuanpHas) cxemMa BKIIOYCHHS THAPOIMIMHAPA:
Ha3HA4YCHHE, TPUHIIUT PaOOTHI, peann3alus



