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

OcHoBHas meJb JUCHUINNIMHBI HW3Y4YUTh: BHUABI THAPABIMYCCKUX MW IMTHEBMATHYCCKUX
IMPUBOJAOB U o0JracTu ux MNPUMCHCHUSA; KOHCTPYKTHUBHBIC OCOOCHHOCTH U XapaKTCPUCTUKHU TUAPO U
IMHEBMOAIIIIapaToB; paCdy€T OCHOBHBIX IIapaMETPOB Ir'MAPABIIMYCCKHUX U ITHEBMATHYCCKUX YCTpOﬁCTB

ABTOMATHKHU, YIIJIOTHCHUA.

332{3'16]71 JUCHUILTIMHBL ABJIACTCA IMOJIYUYCHHUE CTYACHTOM OCHOB IO PCHICHHUIO CICAYIOMIUX

BOIIPOCOB:

TCOPCTUUCCKOC H OKCICPUMCHTAJIIBHOC HCCICAOBAHUC THUAPO-IIHCBMOI3JICMCHTOB

MIPUBOJIOB; pa3paboTKa Mozenei(MaTeMaTudecKuX, GU3NYECKUX ) - U3JIEIHI, BOCIIPOU3BOAALIUX WIIH
UMHUTHPYIOLINX KOHKPETHBIE CBOMCTBA 3aJaHHOTO U3ENHUs MM €r0 COCTaBHBIX YacTel; pa3paboTka
BapHAHTOB BO3MO>KHOT'O IPUHILIUITUATIBHOTO PEIIEHUS TI0 CTPYKTYpPE THIPO-ITHEBMOIPUBOIOB.

OOyuenue no aucuuiuimHe «l UapaBIndecKue ¥ MHEBMATUYECKHE CPEICTBA aBTOMATUKM
HaIpaBlieHO Ha (OPMUPOBAHUE Yy OOYUAIOIIMXCS CIETYIOIINX KOMIETSHIIUN:

Kox v nanmenoBanue
KOMIIeTeHIIHN I

HNHaukaTopbl JOCTHKEHUS
KOMIIETeHIIUH

HaunmeHoBaHue noxkasaress
OLlCHUBaHUA

ITK-5. CriocoOeH BBITOIHATH
pacyeT U MPOSKTUPOBAHUE
JleTajneu, y3JI0B U yCTPOUCTB
MEXaTPOHHBIX CUCTEM B
COOTBETCTBUH C TEXHUYCCKUM
3aJlaHUEM, B TOM YHCIIC C
UCIIOJIb30BAaHUEM CPEJICTB
aBTOMAaTHU3aIUH
MIPOCKTUPOBAHUSI.

HIIK-5.1. Ilonumaer
MIPUHLUIIBI KOHCTPYHUPOBAHUS
OTJEJBHBIX JIeTajeH, y3JI0B U
YCTPOMCTB MEXAaTPOHHBIX
CUCTEM, BEIOMPAET CUCTEMBI
ABTOMAaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS
MEXaTPOHHBIX CUCTEM;
HIIK-5.2. Paboraet ¢
MIPOTPaMMHBIMU CPEJICTBAMH C
HCIOIb30BaHUEM
COBPEMEHHBIX MPUKIIATHBIX
MpOrpamMM 1o pacyeTy
MEXaTPOHHBIX CHCTEM;
WIIK-5.3. PaccunTeiBaeT u
MPOCKTUPYET JETATH, Y3IIbI U
YCTPONCTBA MEXAaTPOHHBIX
CHCTEM B COOTBETCTBUH C
TEXHUYECKHUM 3aJaHUEM C
WCIIOI30BAHUEM CPEJICTB
aBTOMAaTH3allu1
MIPOCKTUPOBAHUS.

3HaTh:

- OCHOBBI KOHCTPYUPOBAHHUS
OTZEJNIBHBIX JIeTajeH, Y3JI0B U
YCTPOMCTB MEXaTPOHHBIX
CUCTEM C UCIOJIb30BAHUEM
COBPEMEHHBIX IIPUKJIATHBIX
IIPOrpaMM IO pacuery
MEXATPOHHBIX CUCTEM,
BKJIFOUAIOIIUX, THAPOIIPUBO/IbI
Y ITHEBMOIIPUBO/IbI,

Ymern:

- IPOU3BOJIUTH PACUETHI U
COCTaBJIATh IPUHLIUIINAIbHbBIE
CXEMBbI TUJPOCUCTEM B
COOTBETCTBUH C TEXHUYECKUM
3aJJaHuEeM U TpeOOBaHUSIMU
CTaH/IapTOB;

Baanern:

- HaBBIKaMH 1O pa3paboTKe
IIPOCTBIX Y3JIOB U OJIOKOB
MEXATPOHHBIX CUCTEM,
BKJIIOUYAIOIIUX TUAPOTPUBO/IBI
Y THEBMOIIPUBO/BI.

2 MecTo TUCHUIUIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHOM MPOrpaMMbl

JlucuumninHa OTHOCUTCS K 4acTH, popMupyeMoi ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUN
omoka bl «Jlucrumamael (MOayn)». JIUCIUIUIMHA HEMOCPEICTBEHHO CBSI3aHA CO CIIEMYIONMMU
aucuurimHaMu u npaktukamu OOIT:

ABTOMAaTH3aIMS TUTIOBBIX TEXHOJIOTHYECKUX IMPOIIECCOB B aBTOMOOMIIECTPOCHHH;

ABTOMAaTHU3a1Ms TUIIOBBIX TEXHOJIOTMYECKUX MPOIIECCOB B MAITMHOCTPOEHUU;

JlmHaMuKa KUJIKOCTH U Ta3a;

MexaTpoHHBIE CHCTEMBI B aBTOMaTH3UPOBAHHOM MPOM3BOICTBE (B aBTOMOOHIIECTPOCHHH );

MexaTpoHHBIE CUCTEMBI B aBTOMAaTH3UPOBAHHOM MPOU3BOJICTBE (B MAIIMHOCTPOCHHH ),

[IponopumonanbHas THIPO- U THEBMOABTOMATHKA;




Texuuueckue CpCACTBA aBTOMATHU3AIINH,

:‘)KCHJ'IyaTaI_[I/IH " HaJIaAKa MEXATPOHHBIX U pO6OTOTeXHI/I‘{€CKI/IX CHCTEM,
3JI€KTpI/I‘IeCKI/Ie U TUAPABINYCCKUC TPHUBOAbI MCXAaTPOHHLIX U pO6OTOTCXHI/I‘-IeCKI/IX CUCTEM,
:‘)HGKTpOMexaHI/I‘ICCKI/Ie YCTpOﬁCTBa H allriapaTtbl aBTOMAaTHUKH.

3 CTpyKTypa M cofep:KaHue AUCHUTLTHHBI

OO011ast TPYA0EMKOCTh JUCIUILIMHBI COCTABISACT 3 3aueTHbIe equHuibl (108 yaca).

3.1 Buabl yueOHOM padoThI M TPYI0EMKOCTh

Ne . KoanuecTtBO CemecTpbl
Bun yueOHo# padoThI
n/n 4acoB 4
1 AYAUTOPHBIE 3aHATHS 54 54
B TtoMm unce:
1.1 | Jlekiun 36 36
1.2 | CemuHapcKue/mpakTHUECKUE 3aHSITUS
1.3 | JlabopaTopHbIe 3aHITH 18 18
2 CamocrosiTesibHasi padoTa 54 54
B TtoMm unce:
2.1 | IloaroroBka K BBIIIOJIHEHHUIO U 3AIUTE 22 22
J1a00paTOPHBIX pabOT
2.2 | Pabora ¢ KOHCTIEKTOM JICKITUH 10 10
2.3 | IloaroToBka K TECTUPOBAHUIO 4 4
2.4 | IloaroToBka K 3a4ety 18 18
3 IIpomekyTOUYHASI ATTECTALHSA
3auet/aud.3auer/sK3aMeH 3a4er
Htoro 108 108
3.2 TemaTn4yecKUui MJIAH U3YYEHUA TUCHUILIAHBI
TpyroemkocThb, yac
AynuTopHasi padora =
D o ?é E
Ne Pa3zjesbl/TemMbl o < = % . :__mi w | % § i
n/n U CHHMILIAHBI 3 = § o E S E 22| 88
2 5§ |ZEE  &E|EE|ER
= | 528 g§8| £§35| ¢
SE |8 |£5|¢
@)
Paznen 1. BBenenue. Buabi
1 | ruapaBanyeckux NPUBO/I0B i 12 4 0 0 0 8
00J1aCTH UX IPUMEHEHHS
11 Tema 1. [TonsiTne ~ 0OBEMHOTO 5 4
THJIPOTIPUBOIA.
12 Tewma 2. HveKOTOpBIe CBOIiCTBa pabouux 5 4
KHUJIKOCTEH.
2 Pazgen 2. Peryaupyromue u 34 12 0 8 0 14
HANPABJISIIOIIHE THAPOANTNAPATHI




21 Tema 1. HaHORHBIG KJIaIlaHbI IIPSIMOIO U 5 5 4
HENpsIMOTO JAeHCTBHSL.
2.2 | Tema 2. PenyKIIMOHHBIE KJIAMTAHBL. 2 2 4
2.3 | Tema 3. [Ipoccenn. 4 2 4
2.4 | Tema 4. I'mapopacnpeneauTeny. 4 2 2
3 Pa311e.13 3. BcnoMorareJjbHEIE 16 6 0 2 0 8
yCTpOiicTBAa THAPONPHBO/IOB
3.1 | Tema 1. AKKYMYJISITOPBI. 4 2 4
Tema 2. OGecnieueHre YUCTOTHI
3.2 . 2 4
paboueii xuakocTu. Kiacchl 4MCTOTEHI.
4 Pa3nen 4. PeryaupoBanue 14 4 0 2 0 8
THAPONPHUBOIOB
Tema 1. CiocoOsI peryaupoBaHus
4.1 | cKOpOCTH BBIXOJTHOTO 3BEHA 2 2 4
THIPOTIPUBO/IA.
Tewma 2. O0BeMHOE U OOBEMHO-
4.2 | apoccenbHOE PEryIupoBaHNe CKOPOCTH 2 4
BBIXO/IHOT'O 3BCHA T'HJIPONIPUBOJIA.
5 | Pa3nen 5. OCHOBBI THAPOABTOMATHKHU 16 6 0 2 0 8
Tema 1. OcHOBHbBIE TOHATHS.
5.1 | Pa3HOBUIHOCTHU THIPABINYECKUX 2 2 4
YCHIJINTEIEH.
5.2 | Tema 2. MoOunbpHasi THIPABIUKA. 4 4
5 Pa3nen 6. OcHOBbI NHEBMONIPUBOAA U 16 4 0 4 0 8
MHEBMOABTOMATHKHU
6.1 | Tema 1. [ITHeBMaTHYECKUE CHCTEMBI. 2 2 4
6.2 Tema 2. YerpoiicTBa ynpaBieHus B 5 2 4
MTHEBMOCHCTEMAX.
NUTOro | 108 36 0 18 0 54

3.3 Copepxanue QUCHUINIAHBI

Pazgen 1. Beegenue. Buabl rugpaB/imyecKux NpMBoOAOB 1 00/1aCTH MX NPUMEHEHUA

[TousiTue  obbeMHOro ruaponpuBoga. JlocromHcTBa M HEJOCTaTKU  OOBEMHOTO
rugponpuBona.  Kiaccudukaums  oObeMHBIX — I'MIponpuBoaoB.  OO61acTb  NpUMEHEHHs
ruponpuBoioB. OCHOBHBIE TPeOOBaHMsI, IPEAbSBIAEMbIE K Pa0OUYUM KUIAKOCTSIM THIAPOIPUBOJIOB.
HexoTtopsie cBoiicTBa pabounx xuakocteil. Mapku Hanbosiee pacpocTpaHEeHHBIX Macell U 00JacTu
ux mnpumeHenus. OOmas cxema oObeMHOro rujpornpuBonaa. Kmaccudukanus ruaponpuBoaoB.
Knaccugukarus ruapasindeckux ycrpoiicts. Knaccuduxkanus rugpoanmnaparos.

Pa3nea 2. Peryupyroniue 1 HanpasJsomye ruipoannaparsl

Hamopssle KiamaHsl NpsSMOTro U HENPAMOTo AeUcTBUS. KOHCTpyKIus, MPUHIUIT JEHCTBHUS.
OCHOBHBIE pPACUYETHBIE COOTHOIICHHS. XapaKTEPUCTHKU KJalaHOB. XapaKTepUCTHKa HACOCHOMU
YCTaHOBKH C MIPEAOXPAHUTEIBHBIM KIIAIIAHOM.

Penykunonnsle kiananbl. Ha3HaueHuwe, 0COOEHHOCTHM KOHCTPYKLMH, XapaKTEPUCTHKU.
Kitarmansl pa3HOCTH M COOTHOILIEHHUS 1aBlIeHUN. [IpuMeps! ncronbs30BaHus.

Hpoccenu. Pa3HOBUIHOCTH TO BHUIY XapaKTEepUCTHKH. KOHCTpYKTHBHBIE OCOOEHHOCTH
JUHENHBIX ¥ KBaJpaTHU4HBIX Apocceneil. Jlemurenn noroka. Perymsarops! pacxona. KoncTpyknus,
Ha3HA4YCHUE, IPUHLIUII JCHCTBHUS.




I'unpopacnpenenurenu. OcHoBHbIE THIIBI. 30JI0THUKOBBIE pacpenenIuTeny.
KonctpyktuBuble  ocobenHoctd. [lpuHmmMm  coctaBieHHss MaTEMaTHYECKOTO  OMUCAHUS
pacnpenenuteneii. KpaHoBele u KiananHeie pacrnpeaenutend. OOpaTHbIe KiIanaHbl. YIpaBisieMble
oOpaTHble KiamnaHbl — rujipo3aMku. [Ipunnun nerictBus. KoHCTpyKTHBHBIE 0COOCHHOCTH.

Pa3jnen 3. BcnomorarteiibHbIe YCTPOiicTBa IIIPONIPHBO/IOB

AxkymynsaTopbl. HazHaueHue, KOHCTPYKTHBHBIC pa3HOBUAHOCTH. OmpeieieHUE MOJIE3HOTO 1
MOJTHOTO 00BhEMa Ta30)KUJIKOCTHOTO aKKyMyJisiTopa. TpyOompoBOabl THUAPONPHUBOIOB. BriOop
quaMmeTpa TpyOoIrpoBoaa, OCOOSHHOCTH MPOYHOCTHBIX pacdeToB. CoennHEHHE TPyOOIPOBOIOB.
[Mpuntuner 6ectpyOHOTO MOHTaXxka. baku [uist paGodeit >kuakocTu riapocucreM. HasnadeHwe,
KOHCTPYKIIUSI, OIIPE/ICIICHIEC OCHOBHBIX MTaPaMETPOB.

Obecnieuenne 4MCTOTHI padoueit xuukoctH. Kmaccbl unctorel. CriocoObl puiabTpanuu u
KOHCTPYKIUU (GUIbTPOB. [IpUHIMIBI pacdeToB (GHILTPOB. MecTo pacroyioKeHus] (QHILTPOB B
THJIPONIPUBO/IaX. YIUIOTHUTENBHBIC YCTPONCTBA THAPONPHBOAOB. YIUIOTHEHHS HEMOIBUKHBIX
COeMHEHUN. VYIJIOTHCHHS TMOJABIXKHBIX COCJAMHEHHH IMOCTYNATeIbHOIO W  BpallaTeIbHOro
JNBW)KCHUH.  YIUIOTHUTENbHBIE YCTPOMCTBa THIPONPUBOJIOB. YIUIOTHEHUS  HEIOJBUXHBIX
COeMHEHUN. VYIUJIOTHCHHS TMOJABIKHBIX COCIMHEHHWH IOCTYIAaTeIbHOIO U BpalaTeabHOIro
JIBMOKEHUH.

Pa3nen 4. PeryampoBaHnue ruiponpuBoa0B
Crioco0bl peryampoBaHusi CKOPOCTH BBIXOJTHOTO 3B€HA TUIporpuBoja. JpoccenbHoe

peryimpoBaHHe CKOPOCTH, OCHOBHBIE XapakTepucTUKH. CTabuin3anus CKOPOCTH 3BEHA MPH
JpoccenbHOM perynupoBaHin. O0beMHOE H 00BEMHO-IPOCCENBHOE PEryIMPOBAHNE CKOPOCTH
BBIXOJTHOTO 3B€HA TUAPONpHBOa. [IpUHIUIBI 1eHCTBHSI, OCHOBHBIE XapaKTEPUCTHKU

Pa3nes 5. OcHOBBI THIPOABTOMATHKH

OcHOBHbIE NOHATHS. Pa3HOBUIHOCTHU TUAPABINYECKUX yeunurtenei. KoHcTpykuus, npuHIumI
neiictBus. I'mapoycunuTens ¢ HWIMHAPUYECKUM 30J0THUKOM. KOHCTpYKTHBHBIE OCOOEHHOCTH.
bananc gaBnenwmii. Cunbl, [OedcTByromMe Ha 30J0THUK. (OO000IIeHHAs TUApaBIUYecKast
XapakTepUCTUKA. [MapoycHiuTend co CTpyiHOM TpyOKOH, coruto-3acionka. KoHCTpyKiwus,
NpUHUUI AeiicTBUA. OCHOBHBIE XapaKTEPUCTUKHU.

MoobwunbHas runpaBiuka. OcoOEHHOCTH padOTHl THAPOCUCTEMBI C 3aMKHYTHIM KOHTYPOM.
['unpoanmaparypa MOOWIBHBIX CHCTEM: CEKIMOHHBIE paclpeAeNuTeNd, KianaH MIPUOPUTETa,
YpaBHOBEUIMBAIOIIH KJIallaH, CHCTEMbI PEryJIMPOBaHUS HACOCOB U THAPOMOTOPOB.

Pa3nen 6. OcHOBBI MHEBMONIPUBO/IA U THEBMOABTOMATUKH

ITneBMaTnueckue CUCTEMBI. Knaccudukanus 3JIEMEHTOB ITHEBMOIIPUBOIA
UIIHEBMOaBTOMaTUKU. Bo3nyx — pakOouee Teno mHeBMocucteM. CBONCTBA M XapaKTEPUCTUKU
BO3ayxa. TpeOoBaHUS K BO3AyXy Kak pabodemMy Telly ITHEBMOCHUCTEM. TedeHHe Tasza 1o
TpyOOIpoBOIaM.

YcrpolicTBa yripaBiieHUs B THEBMocucTemax. [ITHeBMarnueckue apoccenu. [ ITHeBMOKIIammaHsr:
MPEAOXPAHUTENBHBIE, PEAYKIIMOHHBIE, TOCIEAOBaTeNbHbIE U Apyrue. [IHEeBMoOpacnpenenurenu.
Knaccudukanms u ycrporictBo. OCHOBHBIE XapaKTepuCTUKH. [[HeBMOABUTATEH.

3.4 TemaTuKa CEMHHAPCKUX/IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA

3.4.1 IlpakTHuecKkue 3aHATUSL

He npenycmoTpeHsl.



3.4.2 JlaGopaTopHbIe 3aHATHUS

JlaGoparopHnast pabota Nel. VccienoBanue XapakTepUCTUK MPEIOXPAHUTEIBHBIX KIIalaHOB
IPSIMOTO U HEMPSAMOTO ICUCTBUS.

JlaGopaTtopHnast pabota Ne2. VccienoBanue XapakTEpUCTHK PEAYKIIMOHHOTO KJIalaHa.

JlaGopaTtopHnas padora Ne3. VccrnenoBanue XapakTEPUCTHK APOCCEICH.

JlabopaTtopHast pabota Ne4. VccnenoBanue XapakTEPUCTHK PETYIISITOPOB pacxoja.

JlaboparopHas padota Ne5. MccnenoBanue xapakTepUCTUK JEIUTENS MTOTOKA.

Jlaboparopuass  pabora  Ne6. UccnmemoBaHue — XapaKTEPUCTHK  Ta30KUIKOCTHOTO
TUAPOAKKYMYJISITOPA.

Jlabopatopnast ~ pabora  Ne7.  IlueBmatmueckue  Apoccenu.  [[HEeBMOKJIAINaHbI:
peIOXpaHUTeNbHbIC, PeIyKIIMOHHbIE. OCHOBHBIE XapaKTEPUCTUKHU.

Jlaboparopunass pabora Ne8. IlneBmopacupenenurenr, OCHOBHBIE XapaKTCPUCTHKHU.
DNEeMEHTHI 2JIEKTPOITHEBMOABTOMATHUKH.

3.5 TeMaTnKa KypCOBBIX IPOEKTOB (KYPCOBBIX padoT)

He npenycmorpenst.
4 Y4yeOHO-MeTOAUYecKOe M HHPOPMALIMOHHOE o0ecrevyeHne
4.1 HopmatusHbie 10KyMeHTbI M 'OCToI
He npenycmoTtpeHsl.
4.2 OcHOBHAas JIUTEPaTypa

1. Umuns, B. II. 'maponHeBMOaBTOMAaTHKa TPAHCIOTHO-TEXHOJIOTMYECKUX MAIIWH :
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3. aukoB, M. 0. TTneBMaTHueckue cuCTeMbl aBTOMATUKH : y4eOHOE MTOCcOOHe sl By30B
/ M. 1O. PaukoB. — 3-e u3n., nepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2024. — 264 c.
— (Beicmee oOpazoBanme). — ISBN 978-5-534-09039-0. — Tekcr : 5JeKTpOHHBIA //
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nocobue ans By3oB / I'. O. Tpudonosa, O. U. Tpudonoa. — 2-e uzna., ucnp. u gomn. — MockBa :
NznarensctBo IOpaiit, 2024. — 140 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-12476-7. —
Tekcr : onextpoHHbli // OOpazoBarenbHas minatrgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/542977.
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pexomennanuu / C. A. VBanaiickuii, C. B. Jlenucos, 10. A. Kupos, A. JI. Mumanna. — Camapa :
CamI'AY, 2022. — 56 c¢. — Tekcr : anekTpoHHBIH // JIaHb : 371€KTPOHHO-0MOIMOTeYHAas CUCTEMA. —
URL.: https://e.lanbook.com/book/301988.

3. Cumannn, H. A. CucremMbl TPHUBOJOB TEXHOJIOTUYECKOTO OOOPYIOBAHMUS.
['mapaBiruecKue ¥ MTHEBMAaTHYECKUE IIPUBOJIBI M CUCTEMBI : y4eOHO-MeToandeckoe mocodue / H. A.
Cumanun. — [len3a : Tlem3I'TY, 2012. — 152 c. — Tekcr : anexkTpoHHbIH // JIaHb : 3EKTPOHHO-

oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/62549.
4.4 JJIeKTPOHHbIE 00pa3oBaTe/IibHbIE PeCyPChI
He npenycmotpensl.

4.5 JInueH3M0OHHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreuenue

1. Microsoft-Office
2. PTC-MathCAD
3. ASCON-Kowmmac 3D

4.6 CoBpeMeHHbIe NPo(ecCHOHAJIbHbIE 0a3bI JaHHBIX 1 HH(OPMAIlMOHHbIE
CIIPaBOYHbIC CHCTEMbI

1. EamHoe oxHO joctyma K oOpa3oBaTenbHbIM pecypcam DenepanbHbiii  mopTan
http://window.edu.ru

2. KommnbrotepHbie MH(POPMAIMOHHO-TIPABOBEIC CHUCTEMBI «KoHncynbTanT
http://www.consultant.ru, «["apant» http://www.garant.ru

3. OpuumanbHbII HHTEpHET-MOopTa MpaBoBoi HH(opMaruu http://pravo.gov.ru.

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

5. Poccwuiickas rocynapctBeHHas 6ubamnoteka http:// www.rsl.ru

6. ObC «YHuBepcurerckas 6mbauoTeka onnaitay https://biblioclub.ru/index.php

5 MarepuaibHO-TeXHHYECKOE o0eceueHne

1. KoMmproTepHBIH K1acc ¢ MpeyCTaHOBICHHBIM TPOTPAMMHBIM 00€CIICUYCHUEM, YKa3aHHBIM
B 1. 4.5, MyTbTHMEIUITHOE 000pyI0BaHUE (IIPOEKTOP, NEPCOHATBHBIH KOMIIBIOTEP MPEToIaBaTes,
IKpaH).

2. AyauTopus A NEKIIMOHHBIX, MPaKTHYeCKHX 3aHATHi. OOOpyJoBaHHME W ammaparypa:
ayJMTOPHAs JTI0CKA, BO3MOYKHOCTD UCIIOJIb30BAHMS MYJIBTUMETUIHOTO KOMIUIEKCA.
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6 Mertoauyeckue peKOMeHAANMHU

6.1 MeToanuyeckue peKOMEHIAIUM /IJIA MPeNnogaBaTeis M0 OPraHu3anuu
o0yueHus

Ha nepBoM 3aHSATHM MO JUCHUILIMHE HEOOXOIMMO O3HAKOMHUThH CTYJEHTOB C MOPSAKOM €€
u3ydeHus (TemMamu Kypca, (hopMamMu 3aHITUN, TEKYIIETO U MPOMEXKYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HAYK, €€ IPAKTUYECKOE 3HAUYEHHUE, JOBECTU 10 CTYAECHTOB
TpeboBaHusl K (opME OTYETHOCTH M TNPUMEHEHUS BUIOB KOHTpOJIA. Bblmarorcs 3amaHust Ais
MOJTrOTOBKHU K J1A00PATOPHBIM U JIEKITUOHHBIM 3aHATHSM.

[Tpu moaroToBke K 1aOOpaTOpHBIM paboTaM MO MEPEUHI0 OOBSIBICHHBIX TEM IPENOIaBATEII0
HEOOXOUMO YTOUYHUTH IJIAH UX MPOBENEHUs, MPOAyMaTh (GOPMYIHPOBKU U COJIEPKaHUE YUEOHBIX
BOIPOCOB, BHIHOCHMBIX Ha 00CYKIEHHE, 03HAKOMHUTHCS C IIEPEUHEM TEMAaTUYECKUX BOIIPOCOB.

B xome pabGoThl BO BCTYHNHUTEIHLHOM CJIOBE PACKPBITh MPAKTHUECKYI0 3HAYUMOCTH TEMbI
paboThl, ONIPEACTUTH MOPSIOK €€ MPOBEACHHUS, BpEMs Ha 00CYkKIeHHE KaXI0ro yueOHOro BOmpoca.

[Ipumensisi (QpOHTANBHBIA ONPOC JaTh BO3MOXKHOCTh BBICTYIHUTH BCEM CTY/CHTaM,
IPUCYTCTBYIOIIUM Ha 3aHATUU.

B 3akimtounTenbHOi yacTu paboThl cleayeT MOABECTU €€ UTOTU: 1aTh OLEHKY BBICTYIUICHUN
Ka)KJ0ro CTyJI€HTa U yueOHO! IpyMNIibl B 1EJIOM. PacCKpBITh 110JI0KUTEIbHBIE CTOPOHBI U HEAOCTATKU
MPOBEJCHHON J1abopaTopHOU paboThl. OTBETUTH HA BOMPOCHI CTYJACHTOB. BhimaTh 3amanus ams
CaMOCTOSITENIbHOM pabOThI 10 MOJATOTOBKE K CIEAYIOIIEMY 3aHSITHIO.

MeTtoauka mpenofaBaHUs AUCUUIUIMHBL «[ MApaBIUYEeCKHe U IMHEBMAaTUYECKHE CPEACTBa
aBTOMATHKN» W pealu3alusi KOMIETEHTHOCTHOTO MOAX0/Aa B U3JI0KEHUU U BOCIPUATHN MaTepHuaa
IpelyCMaTpUBAET UCIOJIb30BaHUE CIENYIOIINX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM IMPOBEICHUS
IPYNIOBBIX, UHAUBUAYAIbHbBIX, ayJUTOPHBIX 3aHSITUNA B COYETaHWU C BHEAYAMTOPHOM pabOTOM ¢
1eIbI0 GopMUpOBaHUS U pa3BUTHS TPOGECCHOHATHHBIX HABBIKOB, 00YYaIOIUXCS:

— MOATOTOBKA K BBIIOJIHEHHUIO U 3alIMUTa JIAOOPATOPHBIX padOT C MOMOIIBI0 IPOrPaMMHOTO
oOecrieueHus JJIs 3aXBaTa M aHaJIM3a Tpaduka, nepeJaBaeMoro 1o ceTy;

— T€XHOJIOTUH aHAJIN3a CUTYalnH JUIsl aKTUBHOT'O 00Y4€HUs1, KOTOPBIE MO3BOJISIOT CTYI€HTaM
COEIMHUTB TEOPUIO U MPAKTUKY, IPEICTABUTh IPUMEPBI IPUHUMAEMBIX PEILICHUH U UX IIOCIEACTBUH,
JIEMOHCTPUPOBATh pa3IMyHbIe MO3UINHU, (POPMUPOBATH HABBIKU OLIEHKHU aJbTEPHATUBHBIX BAPUAHTOB
B BEPOSATHOCTHBIX YCIIOBUSX.

OOyyeHue Mo JUCHUIUIMHE BEAETCSA C MPUMEHEHUEM TPaJAUIIMOHHBIX MOTOKOBO-TPYNIOBBIX
MH(OPMaLMOHHO-TEIEKOMMYHHMKAIIMOHHBIX TexHoioruil. [lpu ocymiecTBiennn o6pa3oBaTeIbHOIO
npolecca 1Mo AUCHUILIMHE UCTIONB3YIOTCS CIAeAYIoUe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIHOHHBIE
TEXHOJIOTHH: MPE3EHTAlUH C IPUMEHEHHEM MTPOEKTOpa U nporpamMmsl PowerPoint.

6.2 MeToanuyeckue yKazaHus JJsi 00y4aromuUXcs M0 OCBOECHUIO TUCHUILIUHbBI

CamocrosiTtennpHasi paboTa SBISIETCS OJHMM U3 BHUAOB YyueOHBIX 3aHsaTui. Llens
CaMOCTOSITENILHON paboThl — MPAKTUYECKOE CAMOCTOSITENIbHOE TMONyYEHHUE CTY/IEHTAMH HAaBBIKOB
paboTHI B MporpaMMe 3axBaTa Tpaduka U aHAJIN3a MAaKeTOB JJAHHBIX, pACCMAaTPUBAEMBIX B IIPOIIECCE
M3y4YEeHUS JUCLUILIMHBI.

AyauTopHas caMOCTOsITeIbHAs paboTa Mo JUCIUIUIMHE BBIOTHSIETCS HAa yUeOHBIX 3aHATHAX
IO/ HEMOCPEACTBEHHBIM PYKOBOACTBOM IIPENOIABATENS U 10 €r0 3aJaHHUIO.
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BHeayz[HTopHasI CaMOCTOATCIIbHAsA pa60Ta BBIIIOJHACTCA CTYACHTOM 110 3adaHUIO
npenoaaBaress, Ho 6e3 ero HermocpeACTBEHHOTO y4acTusl.

3aoauu camocmoamenvbHoil padomul cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHOU paboThI;

- OCBOCHHUC COACPKaHWA AUCIIUIIIINHBI;

- yriyOseHue coiepKaHusi U OCO3HAHUE OCHOBHBIX MOHSITUN JUCIHUILTUHBL

- ICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYSCHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATUI
1St 5 PEeKTUBHOM MOATOTOBKHU K 3a4ETy.

Buow eneayoumopnoii camocmoamenvHoil pabomoi:

- IOATOTOBKA K TECTUPOBAHUIO;

- BBITMOJIHEHUE U 3aIUTa OTYETOB JaOOpATOPHBIX paboTax;

- IOATOTOBKA K 3a4eTy MO AUCLUILIHUHE.

JUi1st BBIOJTHEHUS JTI000TO BHJIA CAMOCTOATENBHOM PaboThl HEOOXOIMMO IPOWUTH CIIETYIOIINE
STarbl:

- OIIPEJIEIEHHE LIEJIU CAaMOCTOSATENbHON PabOTHI;

- KOHKpeTHU3allus MO3HABaTEIbHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENTLHON padoTe;

- BBIOOD aJIeKBaTHOTO criocoba AeHCTBUS, BEIYIIETO K PEIICHUIO 33/1a4U;

- IUIAHHpOBaHME pabOThl (CaMOCTOSITEILPHOM WJIM C MOMOUIbIO IpENnoJaBaTesst) HaJ
3aJlaHuEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHUS CAMOCTOSTEIHLHONH pabOThI CaMOKOHTPOJIS
(MpOMEKYTOYHOTO U KOHEUHOTO) PE3YJIbTaTOB pabOThl U KOPPEKTUPOBKA BHIMOIHEHHS pAOOTHI;

- pedutekcus;

- Ipe3eHTaIus padOTHI.

7/ DoHJ OLIEHOYHBIX CPEACTB

B npouiecce o0yueHust HCMOMB3YIOTCS CIIEAYIONINE OLIEHOYHBIE (JOPMBI CAMOCTOSITETHHON
paboThI CTYIEHTOB, OIICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOUYHBIX
aTTeCTalui:

- BBITIOJTHEHUE U 3alIUTa JIA0OPATOPHBIX PaboT;

- TECTUPOBAHUE;

- 3a4er.

OI.[CHOLIHBIG CpeacTBa TCKYLICTO KOHTPOJISA YCIIEBACMOCTH BKIIFOYAOT KOHTPOJIBHBIC 3a/IaHUSA
10 IPaKTUICCKHUM pa60TaM HHAUBUAYAJIBHO JJIS KaKA0TO o6yqa}omerocs[.

B pesynbprare ocBOCHMS TUCIUIUIMHBI (MOTYJIsT) GOPMUPYIOTCS CIEAYIOMINE KOMITCTCHIIHH:

Kon

HaumeHoBaHNe KOMIIETEHITUH BBINIYCKHUKA
KOMIICTCHIIUHA

CrniocoOeH BBIMONHATH pacueT U MPOEKTUPOBAHUE JIeTalel, y3JI0B U yCTPOUCTB
ITK-5. MEXaTPOHHBIX CUCTEM B COOTBETCTBUM C TEXHUYECKHUM 3aJaHUEM, B TOM UUCIIE
C UCIIOJIB30BAaHUEM CPEJICTB ABTOMATU3aLUH TPOEKTUPOBAHUS.
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7.1  MeToabl KOHTPOJISAA  OLICHUBAHUS Pe3yJIbTATOB 00y4eHH

Hepeqeﬂb OLCHOYHBIX CPEACTB IO TUCHUIIJIHHE «FuupaBquecmle H ITHEBMAaTH4YE€CKHUE

cpeacrea aBTOMaTuUKHN»

HaumenoBanue
Ne Bun xouTpons KOHTDOILSL
- peE3yJIbTaTOB P
n/n JC—— pe3yJIbTaToB
M 0o0yueHus

Kparkas xapakTeprcTHKa KOHTPOJIS PE3yJIbTaTOB
0o0y4eHUs

JlaGopaTopHbie

1 Texympui paboThI

JlaGoparopHas pabota BBITIOTTHSETCS
WHIUBUAYAIbHO KaXKIbIM CTYJEHTOM.
OdopmiieHHBII OTYeT CTYACHT claet
MpernojaBaTeNlio  Ha  IPOBEPKY B 3apaHee
YCTaHOBJICHHBIN CpOK. [Ipn IIPOBEPKE
MpenojaBaTesib OLIEHWBAET KayecTBO OdopmileHus,
NPaBUWIBHOCTh PAcueToB M BBIBOJAOB. K 3ammre
nmabopaTopHON paboOThl JIOMYCKAIOTCSl CTYACHTHI,
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. [lanee
MPOBOAMTCS 3all[UTa OTYETa KaXIbIM CTYACHTOM
WHAWBUOyanbHO B ¢opmare  "Bompoc-oTBet"
(3amarotcst 3 Bompoca).

2 Texymmui TectupoBanue

TGCTI/IpOBaHI/Ie BBITTIOJIHACTCA I/IHI[I/IBI/II[yaJ'II)HO KaXXIbIM
CTYJEHTOM TIOCJ€ U3y4YeHUs BCEX TeM JIaHHOU
nuctuurIuHbL. Tect coctout u3 20 BOIPOCOB.

3 | IlpomexyTouHbIi 3auer

[IpomexyTouHas arrectanus oOydaroumuxcs B (opme
3ayeTa MPOBOAUTCS 10 PE3yJIbTaTaM BBINOJIHEHHS BCEX
BUJIOB Y4eOHON palboThl, MPETyCMOTPEHHBIX YUEOHBIM
[UIAaHOM MO JaHHOM JUCLUIUIMHE (MOJYJIIO0), IPU ATOM
YUUTBIBAIOTCS ~ PE3yJdbTAaThl  TEKYIIEr0  KOHTPOJIS
yCIIEBAEMOCTH B TedeHHE cemecTpa. OLieHKa CTENEHU
TTOCTHKEHUS o0y4armuMucs TJIAaHUPYEMBIX
pe3yJabTaTOB OOY4YeHHMS M0 AUCHUIUIMHE (MOJYIIIO)
MPOBOAMTCS MpPENoJiaBaTesieM, BEAYIIUM 3aHATUS IO
UCHUTUTMHE (MOJIYJII0) METOJOM SKCIIEPTHOM OIICHKH.
[lo wrToraM nPOMEKYTOYHOM  aTTeCTAllMM IO
mucuuIuiiHe  (MOJYJIO) — BBICTAaBIISICTCSI  OLIEHKA
«3aYTEHO» WIIN «HE 3aYTEHO».

3ayer mpoBoauTcs B ycTHOH (opme. B ayauropuu
HaXOJIUTCs MPENojaBaTellb U He Oosiee 5 uesnoBeK U3
quciia CTyJeHTOB. Bo Bpems mpoBeneHMs 3adyeTa €ro
y4acTHUKAM 3alpeliaeTcss HUMeTh TIpu cebe U
MCIOJIb30BaTh CPEJICTBA CBS3U (COTOBBIE TeIE(OHBI,
MUKpPOQOHBI U Tp.). CTyAEHTY BblAaeTCsS OUIIET C TpeMs
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TEOPETUYECKUMHU

TECTUPOBAHUS,
MPOTrPaMMOil.

BOIIPOCAMH.
JIOTIOJIHUTEIIBHBIX ~ BOIIPOCOB  —
KommuecTBo JOIMMOJIHUTCIIBHBIX BOIIPOCOB 3aBUCHUT OT
HOJHOTHl OTBETa CTyAEHTa. BpeMs MOATOTOBKH K
oTBeTy He Oonee 20 MUHYT.
OO0s13aTeNIbHBIMU YCIOBHSAMHE IIOATOTOBKH CTYJICHTA K
HpOMe)KyTO‘IHOfI aTTeCTalluu ABJIACTCSA BBIIIOJIHCHUC
W 3alMra CTYJCHTOM JIaDOpaTOpHBIX paboT |
MPEeLyCMOTPEHHBIX

KonnuectBo

He Oojee JBYX.

paboueit

7.2

IIxaJjia 1 KPpUTEPUH OLIeHHUBAHUS Pe3yJIbTATOB 00y4YeHH

[Toka3zarenem olleHUBaHHS KOMIIETSHIIMIA Ha PA3IMYHBIX dTanax ux HOpPMUPOBAHUS SBISIETCS

JOCTHIXXCHHUC O6y‘laIOH_II/IMI/IC${ IUIaHUPYEMBIX PE3YJIbTATOB 06y‘ICHI/I$[ 10 AUCIMIIIINHE (MO,Z[y.]'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 CITCIYIONINX 3HAHUM: | - OCHOBBI - OCHOBBI SHaAHMIA:
CHCTEM C - OCHOBBI KOHCTPYHMPOBaHHS KOHCTPYMPOBAHHS - OCHOBBI
HUCIIOJIb30BAHHUEM KOHCTpYHUPOBAHUA OTACIIBHBIX ;[eTaneﬁ, OTACIIBHBIX HeTaHeﬁ, 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 TUIPOIIPUBOIBI U CUCTEM,
TUAPOIIPUBOJBLI 1 IMTHEBMOIIPUBOBI. ITHEBMOIIPUBObI. BKJIFOYAKOIIHUX,
ITHEBMOIIPUBOIBI. Jomnyckarores Homnyckarores TUAPOIIPUBOBI 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
3HAHUAMMU IIPU UX
MEPEHOCE Ha HOBBIE
CHUTYaINH.
yMeTb: OO0yuarommuiics He OO6yuarommiics OO0yuaronuiicst OO0yuaromnuiicst
YMEET WJIH B JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET




14

- IPOU3BOJUTH HEJ0CTaTOYHOH HETIONHOe YaCTHYHOE TIOJTHOE
pacyeTHl 1 CTCIICHH YMEeT: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COCTaBIIATh - IPOU3BOAUTH CIEIYIOLTHX CIENYIOLTHX CIIEIYIOLTHX
NPUHIHITHATbHbBIC pacueTs u YMEHHIA: YMCHHUIA: YMCHHUIA:
CXEMBI THIPOCUCTEM | COCTABJIATh - IPOU3BOJIUTH - IPOU3BOJIUTH - IPOU3BOUTH
B COOTBETCTBUH C NPHUHIHTHATBHbIC pacueTsl 1 pacueTs u pacueTsl u
TEXHUYECKUM CXEMBI THIPOCUCTEM | COCTABIIAThH COCTaBIISITh COCTaBISITh
3aaHueM U B COOTBETCTBHUH C NPUHIUITHATbHbBIC NPUHIUITHATbHBIC OPHUHIHUITHATBHBIC
TpeOOBaHUAMHU TEXHUYECKUM CXEMBbI THIPOCHCTEM | CXEMBI THAPOCUCTEM | 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
Jomyckatorcst YMeHHUS OCBOCHBI, CTaHJapTOB.
3HAYHUTEIbHBIC HO JIOITyCKAaIOTCS CBobonHo
OLINOKH, HE3HAUYUTEIIbHBIE onepupyer
MIPOSIBIISIETCS OLINOKH, NPUOOPETEHHBIMHU
HCIOCTAaTOYHOCTH HCTOYHOCTH, YMCHUAMU,
YMEHHUH, 10 pAAY 3aTPyAHEHUs IIpU MIPUMEHSET UX B
MoKa3aTelel, AQHATUTUYECKUX CHUTYaLHUsIX
oOyuaronmiics onepanusx, MOBBIILICHHOM
UCIIBITHIBACT MepeHOCe YMEHHI Ha | CII0’KHOCTH.
3HAYHUTEIIbHBIC HOBBIE,
3aTpyAHECHUS IPH HECTaHIapTHBIC
ONIEPHPOBAHHU CHTYaLUH.
YMEHUSMM [IPU UX
HepeHoce Ha HOBbIE
CHUTYaLlNH.
BJIA/IETh: OOyuaromuiicss  He | OOyuwaromuiicst B OOyuaromuiicst OOyuarouuiicst B

- HAaBBIKaMH I10 BJIagceT nin B HC}IOCT&TO‘-IHOﬁ YaCTUYHO BJIAACCT. IIOJIHOM 06’beMe
pa3paboTKe MPOCTHIX | HEIOCTATOYHOMN CTEIEHHU BIIAJIEET: - HaBbIKaMH 110 BJIAJIEET:
y3J'IOB nu 6J'IOI(OB CTCIICHU BJIaJ€CCT - HAaBBIKaMH I10 pa3pa60TKe HpOCTBIX - HAaBBIKaAMH I10
MEXaTPOHHBIX - HaBBIKaMH 110 pa3paboTKe IPOCTHIX | Y3JI0B U OJIOKOB paspabotke
CHUCTEM, pa3pa60TKe HpOCTLIX y3J'IOB nu 6J'IOKOB MeXﬁTpOHHLIX HpOCTBIX y3J'IOB nu
BKIIFOYAKOIIUX y3J'IOB nu 6.]'IOKOB MCX&TpOHHHX CHCTEM, 6J'IOKOB
FHI[pOHpI/IBOI[BI nu MGX&’I‘pOHHBIX CHCTEM, BKJIOYAOIIUX MeXElTpOHHbIX
HHeBMOHpI/IBO,IlLI. CHUCTEM, BKJIHOYAKOIIUX FI/I,IlpOHpI/IBOZ[BI nu CHCTEM,
BKJIFOUAKOIIUX FI/II[pOHpI/IBO)II)I u HHCBMOHpI/IBOHLI. BKJIFOUAKOIIIUX
FI/I}IpOHpI/IBOI[I)I n HHCBMOHpI/IBOI[LI. HaBBIKI/I OCBOCHBI, I‘I/II[pOHpI/IBOL[I)I n
IMTHEBMOIIPUBO/IBI. Obyuarommiics HO JOIIyCKarTCs ITHEBMOIIPUBO/IBI.
HCIIBITBIBAET HE3HAUYNTEILHBIE CsoboaHo
3HAYUTCJIbHBIC OH_II/I6KI/I, HpI/IMeHHeT
3any}:[HeHI/I$[ HpI/I HCTOYHOCTH, HOHy‘IeHHLIe
HpI/IMeHGHI/II/I SanyI[HGHI/ISI HpI/I HaBBIKU B
HaBBIKOB B HOBBLIX AHAIIUTUYECCKUX CI/ITyaI_[I/IHX
CI/ITyaIII/IHX. onepannﬂx, HOBLIIHCHHOﬁ
nepeHoce yMGHI/Iﬁ Ha CJIOKHOCTH.
HOBBIE,
HCCTaH,HapTHLIG
CUTYalluU.
HIkasa oueHMBAHUS IPOMEKYTOUYHON ATTECTAIMM: 3a4eT
HMIxana
Onucanue
OlLlcHUBaHHUS
BrimonHeHs! Bce BUABI yueOHON paboThl, MPeIyCMOTPEHHbBIE YUCOHBIM TIIIAHOM.
3adTeHo CTyneHT  JEeMOHCTPUPYET COOTBETCTBHE 3HAHWW, YMEHHH, HaBBIKOB
MPHUBEJACHHBIM B Ta0JUIAX T[OKAa3aTelsiM, OMEepUpyeT MpuOoOpPETEHHBIMU
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S3HAHUSAMHU, YMCHHUAMH, HABBIKAMH, IPUMCHACT UX B CHTyallHUAX MMOBBIIIICHHON
CJIOXKHOCTH, H€ HCIIBITHIBACT Sany,I[HeHI/Iﬁ IIpyU aHAJIUTUYCCKHX OIICpaluiax,
IIEPCHOCE 3HAHUH U YMGHI/Ifl Ha HOBLIC, HCCTAHAAPTHBLIC CUTYyaAllNU.

He 3aureno

He Bbimonnen oauH wiu Oojiee BUIOB yueOHOW pabOThI, MPEayCMOTPEHHBIX
yaeOHbIM TuUTaHOM. CTyIEHT JEMOHCTPUPYET TIOJHOE OTCYTCTBUE WIIU
HEJO0CTaTOYHOE COOTBETCTBHE 3HAHUI, YMEHUH, HABHIKOB IPHUBEICHHBIM B
TaOIMIIAX IMOKA3aTeNsM, JIOMYCKATCS 3HAYUTENIbHBIE ONIMOKH, MPOSBISETCS
OTCYTCTBHE 3HaHUHN, YMEHHI, HABBIKOB 10 PsAy OKa3aTeNel, CTyIeHT HE MOXKET
ONEepUPOBATH 3HAHUSIMU U YMEHHUSIMU IIPU UX MEPEHOCE HA HOBBIC CUTYAIIUH.

IIIxana oneHUBAHUSA TEKYIIEro KOHTPOJIsA

HaumenoBanue
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 meHee oTueThl 110 JaboparopHbM padoram. K

paboTHI IO TEME
pazznena

OaJUI0B

Kputepuu onienuBanus

OO0muit 6am1 npu oLeHKe
CKJIQ/IBIBACTCS U3 CIEAYIOIINX
IIOKa3aTeNen:

- 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
BBITMIOJTHEHUSI TAO0OPATOPHOH PabOTHI.
[IpoTokoibl opopmisitoTes B
COOTBETCTBUH C TPEOOBAHUAMHU
METOAMYECKUX yKa3aHUH Kadeaphl.
Otuer o nabopatopHoii pabote
COJICPIKHUT TIPOTOKOJI TIPOBEICHHSI
n1abopaTopHOil paboThI, pacyeTsl,
rpadM4ecKyro 4acTb, BEIBOIBI.
3amura oT4era 1o J1abopaTopHou
paboTe OCyIIeCTBISIETCS
UHAUBUAYanbHO. CTyIeHTOM
MPEIOCTaBIACTCS O(OPMIICHHBINA OTYET.
OnenuBaeTcst KauecTBO 0(hOpMIIEHUS,
MPAaBUILHOCTH PACYETOB M BHIBOJIOB.
Cryn1eHTbl, HE BBIITOJHUBILNE
nabopaTopHyI0 paboTy, K 3alIUTe HE
JIONyCKaIOTCA

TectupoBanue

3a mpaBWIbHBIN OTBET HA OJUH U3
JIBA/ILIATH BOIIPOCOB HAYUCIISAETCS
0,5 6amna.

B kauectBe opMBbI TEKyIIETO
KOHTPOJIS 3HAaHUI CTYy/IEHTOB
WCIIOJIb3YETCSl TECTUPOBAHHUE.
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7.3 OueHovHbIE cpecTBa

7.3.1 Texkymuii KOHTPOJIb
Tunosbie BONpPOCHI AJ15l TECTUPOBAHMUS

1. Ecnu pacnipeneneHHas o I0CKOCTH cuiia F Bo3ielcTByeT BEpTUKAIbHO HA IIOCKOCTh
IUIOHIA/IbI0 A, TO OTHOUIEHHE CHJIBI K TUIOMIA/IN JaeT

a) J1aBJICHUE

0) MOIITHOCTH

B) pacxoj >KUJIKOCTH

2. [Inomaap npoxoaHOro ceyeHus: A TpyOonpoBo/ia, YMHOKEHHAsI HA CKOPOCTh TEUCHHUS
KUAKOCTHU JaeT

a) paboty

0) MOIITHOCTH

B) pacxoJ JKUJIKOCTH

3. Uro siBiisieTcss 00beMHOM THAPABIMYECKON MAIIMHOM, TPeoOpas3yromei THapaBInIeCKyIO
SHEPTUI0 B MEXAaHUUYECKYI0, KOTOPasi COBEPILIAET POTALIMOHHBIC (BpalllaTelIbHbIC) TBUKCHHS?

a) pacrpeaeuTenb

0) Hacoc

B) TUJIPOMOTOP

4. Arperart it npeoOpa3oBaHusl TUAPABINUYECKON YHEPTHH B MEXaHUYECKYI0, 3aauei
KOTOPOTO SIBJIIETCS CO3/1AHUE ONPEEIEHHOT0 YCUIINS IIPH MOCTYIATENbHbIX (JIMHEWHBIX)
JIBUKEHUSIX

a) TUIPOLIMIIUHIP

0) TUAPOMOTOP

B) 0OpaTHBIN KJanaH

5. Ero 3agaueil siBisieTcsl HAaKOIUIEHHE ONPEIEIeHHOro 00beMa paboyei KUIKOCTH,
HaXOASAIEHCS MOJT TABIICHUEM.

a) TMJPO3aMOK

0) THIPOAKKYMYJISITOP

B) KJIamaH MpeI0XpaHUTENbHBIH

6. Kakoe ycTpoiiCTBO MOKET MIPUHYAUTEIEHO OTKPHIBATHCS B 3alIMPAEMOM HaIpaBiICHUU?
[Ipumensiercs nis:

- 3aNMpaHus HaXOASIIUXCS MO JaBJICHUEM Y4aCTKOB IMIPOCUCTEMBI;

- IPEeI0TBPALLCHHS M1aICHUsI HATPY3KU IpU 00pbIBE TPyOONPOBO/a;

- IPEIOTBPAILIEHUS CIIOJI3aHUS THIPaBINYECKU 3aM€PThIX TUAPOABUTATENEH.

a) TMJIPO3aMOK

0) kjanaH oOpaTHBIH

B) KJIamaH peayKIIMOHHBIN

7. Yto siBnsercs 00beMHON MMApaBINUECKON MaIlIMHOM, TpeoOpa3yrolieil MEXaHUYECKYIO
DHEPTHUIO (KPYTSAIIUI MOMEHT, YaCTOTY BPALICHHUs1) B THAPABINYECKYIO SHEPTUI0 (0O bEeMHBIH
pacxoJ, naByieHue)?

a) KJanaH

0) Hacoc

B) THIPOMOTOP

8. Cay>XuT 7151 yIIpaBJIeHUs 3aIlyCKOM, OCTAHOBOM M M3MEHEHHEM HaIlpaBJICHUs TOTOKA
paboueil )KUAKOCTH 10J1 AaBICHUEM

a) TUAPOpaACIPEIeTUTETh

0) TUAPOAKKYMYJIATOP

B) KJIamaH Mpe10XpaHUTeNbHbIH
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9. Ilpumensiercst B TMAPOCUCTEMAX I OTPAHUYCHHUSI pab0Yero JaBIeHUsS 10
OTIpe/IeNIeHHOM, 3apaHee 3a1aHHOM BEJIUYUHBI
a) TUIPOLIMIIUHIP
0) TUAPOAKKYMYJIATOP
B) MPEIOXPAHUTEILHBIN KIaraH
10. Vcnionb3yeTtcst 11t peryIupoBaHus IOCTOSTHHOTO Pa3BUBAEMOT0 YCHIINS B CUCTEME
nyTEM MOAJIEpKAHUA JaBJICHHS B BBIXOJHOM KaHAJIe MEHBIIIEM, YeM JaBJICHHE BO BXOJIHOM KaHale,
Y C IOCTOSIHHOW BEJTMYMHOU
a) oOpaTHBIN KIIanaH
0) mpeloXpaHUTENbHBIN KJIallaH HePsSMOTo 1eUCTBUS
B) PEAYKIIMOHHBIN KJIallaH
11. Ilpumensiercs asst moiepKaHus MOCTOSIHCTBA YCTAHOBJICHHOT'O Pacxo/ia He3aBUCHMO OT
U3MEHEHHUS JaBIICHUS
a) oOpaTHBIN KJIaIaH
0) perynsaTop pacxoja
B) Apocceib
12. YcTpoiicTBO, KOTOPOE yIalsieT TBEPAbIC YaCTHUIIBI U3 Pad0Uei KUIKOCTH
a) GuIbTP
0) Oax
B) Hacoc
13. Pabouee naBneHue, NEHCTBYIONIEE B TUAPOCUCTEME, U3MEPSETCS 110 OTHOLICHHUIO K
aTMoc(hepHOMY JaBIEHUIO C TOMOIIbIO
a) pacxojiomepa
0) TepMoMeTpa
B) MaHOMETpa
14. Vcnionb3yeTtcs Ui U3BMEHEHUsI CKOPOCTH JIBHXKEHUS TUIPOABUTATENCH TyTeM
M3MEHEHHUS OTKPBITHS (YBEJIMUYEHHUS WM YMEHbILIEHHUS) MPOXOAHOro ceueHus. Pacxoxa paboueit
KHUJIKOCTH Yepe3 HETo 3aBUCUT OT Pa3HOCTH JaBJICHUH, T.e. pu OoJbIIel pa3HOCTH AaBICHUN
IPOXOIUT OOJIBLINI pacxos.
a) KJarnaH oOpaTHbIN
0) perynsTop pacxojaa
B) ipoccenb
15. Vicnionp3yroTcst B THAPOCUCTEMAX /IS 3allipaHusl MOTOKa paboyeil )KuaKoCTH,
JIBIDKYILETOCsl B OTHOM HAaIlpaBJeHUHU, U CBOOOIHOTO MPOMYCKaHUs B 0OpaTHOM HaIlpaBJIeHUU
a) TUIPO3aMOK
0) oOpaTHBIH Ki1anaH
B) PEAYKIIMOHHBIN KJIarmaH

7.3.2 IlpomexkyTOUHASL ATTECTAIUA

Bonpocsl k 3auery
ITK-5. Cnoco0eH BBIIOJHATHL pacyeT H NPOEKTHPOBaHMeE JeTaJIeH, y3JI0B U

yCTpOﬁCTB MEXATPOHHBIX CUCTEM B COOTBETCTBUM ¢ TEXHUYECCKHUM 3aJaHUEM, B TOM YHUCJIE C
HCMOJb30BAHUEM CPEACTB aBTOMATU3AIIUH ITPOCKTUPOBAHUS.

1. ITonsiTne o6bemMHOTO rUApoIpuBoaa. OCHOBHBIE CXeMbl 00bEMHOI0 THAPOIPUBO/IA.

2. OcHOBHBIE CBOMCTBA 00bEMHOT0 ruAponpruBoa. O6IacTH ero NpuMeHEeHUs.

3.0cHoBHBIE TpeOOBaHMSI, TPEAbIBIAEMbIE K pAOOUUM KUIKOCTSIM THIPOIPUBOJIOB.

4 Knaccudukaius ruapoanmiaparoB.

5. KoHcTpyKuusi,  HOpUHUMI  JEWCTBUS,  YCJIOBHOE  Tpaduueckoe  H300pakeHHe
MPEIOXPaHUTENBLHOTO KJIalaHa IpsIMOTo AeHCTBHSL.
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6.Knaccugukanus npegoxXpaHUTENbHBIX KJIAAHOB IMPSIMOTO JACHCTBHS B 3aBHCHUMOCTH OT
COYETaHUsI KPOMOK PEryJIMPYIOLIETrO JIEMEHTA.

7.XapakTepUCTUKA MPEIOXPAHUTEIBHOIO KJlallaHa MpsMoro AerctBus. Hemocratku 3Toro
KJIallaHa.

8.IlpenoxpaHuTenpHBIN KiIanaH HenpsiMoro aectBus. KoHCTpykuus, NpUHIUN JEHCTBUS,
yclioBHOE rpaduueckoe n300pakeHne, XapakTeprUCTUKA.

9.0cHOBHBIE COOTHOILIEHUSA [ pacuera KianaHa npsmoro aedctBus. 10.Cuiibl
JEICTBYIOIIME HA 3allOPHBIH neMeHT kinanana. Kosdduuuent narpysku kianana. Pacyer npyxuHbl
KJIalaHa.

11.ITopsanok pacuera npeaoXpaHUTEIIBHOTO KJIaraHa IpsiMoro JIeMCTBUS.

12. XapakTepucTriKa HaCOCHOM YCTAHOBKH C NIEPEIUBHBIM KJIAIIAHOM.

13.Maremarnueckast MOJIEIb IPENOXPAHUTENIBHOIO KIIAIIAHA HEMPSMOIO 1E€HCTBHUS.

14.KoHCTpyKIMs,, OPUHIUN  JEHCTBUSA,  YCIOBHOE  Tpaduueckoe  H300pakeHHe,
XapaKkTEPUCTUKA PEAYKIUOHHOIO KJanaHa IpsiMoro 1eUCTBHUS.

15.KoHCTpyKIMS, TPHUHOMI  JCHCTBHS, YCIOBHOE  Tpaduieckoe  HM300paKeHUeE,
XapaKkTEePUCTUKA PEAYKIIMOHHOTO KjanaHa HEIpsIMOTO I€UCTBHUS.

16.KoHCTpYyKITHS, TPUHIUI JEHCTBUS, YCIOBHOE TpaduyecKoe H300paKEeHUE KIIalaHOB
MIOCTOSIHHOW Pa3HOCTU U COOTHOIICHUS JTABICHUM.

17.Ilpumep uCIONB30BaHUS KJIallaHa MOCTOSHHOM Pa3HOCTH JIaBJICHUM i oOecredeHust
MOCIIeA0BATENBHOTO CpadaThIBaHUsI 2-X THAPOLUINHAPOB.

18.JIuneliHple  Heperyiaupyemble U peryiaupyemble  japoccenu.  KoHcTpykuuw,
XapaKTEPUCTUKH.

19.KBagpatuuHble Heperyiupyemble U  peryiaupyemble Jpoccenu. KoHcTpykiuw,
XapaKTEPUCTUKH.

20.IpoccenbHble AenuTeNd N0TOKa. KOHCTpYKTHBHBIE PAa3HOBUIHOCTH, NMPUHIMI PadOThl,
yclioBHOE rpaduueckoe n3o0paxkeHue.

21.Marematuueckasi MOJIeTb JPOCCETBHOTO JACIUTENS TOTOKA.

22 .I'mppopacnpenenutenu. Kinaccudukanus, ycinoBHoe rpapuueckoe n300pakeHue.

23.Pacipenenutenyu ¢ MWIMHAPUYECKUM 30J0THUKOM. Kraccudukarmsi, 0CoOOEHHOCTH
pacuera.

24.Cwiibl, IEUCTBYIONINE HA IIMJIMHIPUIECKUN 30JI0THHUK.

25.CnocoObl  ympaBieHHs 30JIOTHUKOBBIMU DAacIpeesUTeNIIMU. Y CIOBHOE Tpaduueckoe
n300paXkeHre BUJIOB YIIPaBICHHUS.

26.KpaHoBble U Ki1anaHHble pacupeaenuTenu. KoHcTpykuuu, npuHIUI paboThl.

27.Yupapnsiemble 0oO0OpaTHble KianaHbl(Tuapo3aMku). KoHcTpykius, paborta, YCIOBHOE
rpadudeckoe n300paxeHue.

28.KOHCTpYKTUBHBIE Pa3HOBUAHOCTH AKKyMYJISITOPOB.

29. Onpenenenue NOTHOTO 00bEMa Ta30KUAKOCTHOTO aKKyMYJISITOpA.

30. MaTtemaTudeckas MOJIENb Ta305KUIKOCTHOTO aKKyMYJIATOpA.

31. Koncrpykuuu mexannueckux ¢puibTpoB. [Ipocreiimii pacuet GpuiabTpos.

32.Mecra ycTaHOBKU (QUIBTPOB B THIPOCUCTEME.

33.YmIoTHEHHE HENOIBUKHBIX COEAMHEHUH.

34.YinoTHUTENBHBIE YCTPOHCTBA IPU BO3BPATHO MOCTYNATEIBHOM JIBUJKEHUU.

35.YnoTHeHNe MOBEPXHOCTEN BPAIATENBHOTO ABUKEHUSI.

36.Knaccudukanus TpyOONpoBOJOB B T'HIPONpUBOAaX. PekoMeHIyeMble CKOPOCTH
JBUKEHUS )KUJKOCTH B TPYOOIPOBOJIaX pa3INuHbIX IPYMII.

37.Bunsl TpyoHoro Montaxa. CriocoObl 3aJ1eJIKM METaJUIMYECKHX TPYO.

38.Pa3HOBUAHOCTH MOHTaXka ruAPONPUBOJOB. CTEIKOBON MOHTAX.

39.MonynpHBIH MOHTaX THAPONPUBOJOB(HA IPUMEPE KOHKPETHOM I'MIPOCXEMBI).

40.Pa3HoBuiHOCTH THOKUX TpyOOmpoBoaoB. [Ipumenenne rudbkux TpydonpoBoaoB. Crocod
3aJ1eJIKM HAKOHEYHHMKA I'MOKOT0 1IUIaHTa.



19

41.BapuaHThl 110CIIEOBATEIbHON YCTAHOBKHM APOCCENS B THAPONPUBOJE. XapaKTEpUCTHKA
JPOCCETBHOTO PETYJIUPOBAHUS CKOPOCTH B 3TOM CIIydae.

42 .IlapamnenbHasi yCTaHOBKA JIPOCCEIIS B TUPONPUBOJIE. XapaKTEPUCTHKA.

43.Ctabwnmm3anus CKOPOCTH TPU APOCCENBHOM peryaupoBaHuu. [IpuHImMn aercTBus
JIPOCCETBHOTO PErysiTopa pacxoja.

44.00beMHOE pErylIMpOBaHHE CKOPOCTH BBIXOAHOIO 3BEeHa ruaponpuBoga. OCHOBHbBIE
MPUHIUIIBI PETYJIUPOBAHUSL.

45. TuppaBnauueckas cxemMa NPHUBOJA BpAILATEIBHOTO JBUXKEHHS C OOBEMHBIM
PEryJIUPOBAHUEM CKOPOCTH.

46.I'mapaBnuueckue  yCWIMTEIM  MOIIHOCTH € IWIMHAPUYECKUM  30JOTHHKOM.
KoHcTpyKTHBHBIEC Pa3HOBUIHOCTH.

47.banaHc aBi€HUN B THIPOYCUIIUTENE C IIUITMHIPUYECKUM 30JI0THUKOM.

48.XapaKkTepUCTUKU THIPOYCUIUTENS C UICATbHBIM IUIMHAPUYECKUM 30JIOTHUKOM.

49.XapakTepUCTUKN THAPOYCWINUTENS € UUWIMHAPUYECKUM 30JIOTHUKOM U HadaJbHBIM
MIPOTOKOM KHUJIKOCTH.

50.Cuuibl, 1€UCTBYIOIIME HA 30JIOTHUK TUAPOYCHIIATEIIS.

51.MOIHOCTG U K.I1.J. TUAPOYCUIUTEIS C IUIUHIPUUIECKUM 30JI0THUKOM.

52.I'mapoycunutens co CTpydHHOUM TpyOkoi. KoHcTpykuusi, mnpuHIUN JeicTBUS,
TUAPABIMYECKUE XapaKTEPUCTUKH.

53.I'uppoycunurenb “comyio-3acioHKa’. Koucrpyxkuus, MPUHLIMAIT JIEHUCTBHS,
XapaKTEPUCTUKH.

54.XapakTepuCTHKHU THAPAaBINIECKOI0 MOCTHKA U3 JIBYX YCHIIUTENEH “‘COTLIO-3aciioHka” 6e3
ydera COOCTBEHHOTO CONPOTHUBIICHHSI COTLIA.

55.2-X KacKaJIHBIM YCHUJIHMTENb ‘‘COMIO-3aCIOHKA” - UWJIMHIPHUYECKUH 30JI0THUK C
HEHTPUPYIOIUMHU NPy KUHAMU. KOHCTPYKITUS, MPUHIIUI 1eHCTBHS.

56. JluHeapu3oBaHHas MaTeMaTU4YecKass MOJENb 2-X KAaCKaJHOIO YCUJIUTENS ‘‘CoIlio-
3acNIOHKA” - HUIMHJPUYECKUN 30JI0THUK C LIEHTPUPYIOUIUMHU MPYKUHAMHU.

57 KOoHCTPpYKIUST STAEKTPOTHAPABIMUECKOTO YCHIIMTENS C KECTKOW OOpaTHON CBSI3bIO IO
MOJIOKEHUIO 30JI0THUKA. JIMHEeapu30BaHHbIC YPaBHEHUSI IBHXKCHHSI.

58. KOHCTPYKIUS IEKTPOTHIPABIUYECKOTO YCUIUTENSI C MPYKUHHON 00paTHON CBS3BIO MO
TTOJIOKEHHUIO 30JI0THUKA.

59.01€eKTpOrUIpaBINYECKUN yCUITUTENb C THAPOMEXaHMYEeCKOH OOpaTHOW CBSA3BIO TIO
TTOJIOKEHHUIO 30JI0THUKA.



