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Mutpodanos A.C.

MeTtoauueckre peKOMEHIAIMHU JI CaMOCTOSITENIbHOM pabOThl 0OYYarOIIUXCS IO
mucuuiuinHe «lIpon3BojicTBEHHAss W MOXKapHAash aBTOMATUKa» (Jajee — METOJMYECKHE
PEKOMEHJAI1H ) o HANpPaBJICHUIO MOJATOTOBKHU 20.03.01 TexnochepHnas

6e3onacHocTh mpodminb «llokapuas OezomacHocTh» — KMBanoBo: MIICA TTIC MUC
Poccun, 2024. — 30 c.

Metoauyeckue pEKOMEHAAIMU COAEPKAT KpPATKOE W3JIOKEHUE JAUCHUTLIAHBI
«ITpou3BoJCTBEHHAs U TOXKapHasi aBTOMATHKa» B COOTBETCTBUU C TpeOOBaHUSIMU
denepalibHOTO TOCYJaPCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHIapTa BHICIIET0 0Opa30BaHuUs —
OakanaBpuaT 1o HampapiaeHuto moaroroBku 20.03.01 TexnocdepHas Oe€30MacCHOCTh U
OCHOBHOM TpodeccroHanbHOM 00pa30BaTeIbHOM MPOrpaMMbl BBICHIETO OO0pa3oBaHUs
no HamnpaieHuto mnoarotoBku 20.03.01 TexuocdepHas 0e30MacCHOCTb, COBETHI IO
IUIAHUPOBAHUIO U OPTaHM3allMd BPEMEHHU, HEOOXOAMMOTO0 Ha H3y4YeHUE JUCHIUILIUHBI,
MOKeNaHus o U3YUYEHHUIO OT/JICJIbHBIX TEM Kypca, pEKOMEHJAN
M0 HCIOJB30BAHUIO MAaTEPUATIOB YYEOHO-METOJUYECKOTO KOMILJIEKCa, PEKOMEHIAINH
o paboTe ¢ TUTEPATYPO; COBETHI MO MOATOTOBKE K MPOMEKYTOYHOM aTTECTaIUU.

MeTtonuueckre peKoOMEHIaluu pPacCMOTPEHbl Ha 3acelaHuu Kadenpsl Kadeapbl
noXXKapHou Oe3omnacHocTd 00bekTOoB 3ammThl (B coctaBe YHK «l'ocyaapcTBeHHbIN
HaJ30p»).

[Ipotokon No__ oT«___ » 2024 1.

Mertoanueckue peKOMEHIaMu 00CYKIeHbl U 0J00pEHbI Ha 3aceJaHUd METOJIHMKO-
MeIaroruueckoro cosera MBaHoBCcko# mokapHo-cnacatenbHoi akagemun [TIC MUC
Poccun.

[Tpotokon No___ oT«__ » 2024 r.

© UIICA I'TIC MYC Poccun, 2024
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BBEAEHUE

ABTOMaTH3aIUsl TEXHOJOTHYECKHX TMPOIECCOB M TPOU3BOJACTB HEpa3phIBHA,
CBSI3aHA C Pa3BUTHEM COBPEMEHHOW HAYKH M TEXHUKH, KOTOpasl MO3BOJISIET MOBBICUTH
MIPOU3BOJUTENILHOCTh TPyJda. MHOTHE MPOU3BOJCTBEHHBIE MPOLECCHl COMPOBOXKIAIOTCS
OMACHBIMHM BO3JCHCTBUSIMHU ISl 4YEJIOBEKA, MOSTOMY OCHOBHAsl 3ajaya MpPHU Pa3BUTHH
TEXHUUYECKOTO MPOTpecca COCTOUT B TOM, UTO KaK MOXKHO MEHbIIIE TPOU3BOIUTH ONEpaLIui
C yyacTHeM 4eJoBeka. B HacTosimue Bpemsi OT 4deloBek (omepartopa) TpeOyeTcs JIMIIb
yMEHHUE YIPaBIATh U KOHTPOJUPOBATH TEXHOJOTMYECKHE MPOLIECCHl MPOU3BOJICTBA C
MOMOIIBIO PAa3IUYHBIX aBTOMATHUYECKHX M TEXHUYECKUX CpeACTB. B cBoro odepenb
MOSIBJISIETCSL  11€TIECO00pPa3HOCTh W B CPENCTBAX aBTOMATUYECKOW 3alllUThl, KOrjaa
IPOUCXOJUT HAPYIICHUS MPOU3BOJICTBEHHOIO IHMKJIAa OT pPa3JIMYHBIX aBAPUUHBIX
cutyanuii. OCHOBHasi poOJib ABTOMATUYECKUX NPUOOPOB KOHTPOJIA TEXHOJOTUYECKHUX
[apaMeTPOB CBOAMTCA K aHAJIM3y COCTOSHUS KOHTPOJIMPYEMBIX MapaMeTpoB, TAKUX Kak
TEMIIEpPaTyphl, JaBICHUS, pacxoJa W [p., CHUTHAIM3AIMA B CIIy4ae MPEBbIINICHUS
MpeeIbHOr0 3HAYCHHUSI KOHTPOJIMPYEMOTO TTapaMeTpa U BbIJauM CHTHAA yIpaBJICHHS Ha
HCTIOJTHUTENIbHbIE MEXaHU3MBl PETYIHPYIOMUX opraHel. Pomp demoBeka (omeparopa) B
ATOM Cllydae, CBOJUTCS K COONIOJCHHUIO PEKUM pPaOOTHI TEXHOJIOTHMUECKON IEMOYKH U
KOHTPOJIIO AJIEMEHTOB MPOU3BOJCTBEHHON aBTOMATHKU. OHAKO HE BCErja TeXHUUYECKUE
CpeICTBa aBTOMAaTHKHA CBOEBPEMEHHO PEarupyroT Ha KOHTPOJIUPYEMbIE TIPOIECCHI.

Ecniu aBTOMaTmyeckas 3aliuTa TEXHOJOTHYECKOTO TMpoIlecca HE CIPaBISIETCS C
NOCTABJICHHOW 3a/layeil, TO MPOMCXOIUT aBapus, KOTOopas MPUBOAAT K OOJIBIIUM
MaTepUaJbHbIM U JIOACKUM MoTepsM. [loaTomy nosiBiasieTcss HEOOXOAUMOCTh B 3alllUTE
BCEr0 TEXHOJOTMYECKOro 00OpYJIOBaHMsI, CAMOIO IMPOU3BOJCTBA U 3/IaHUS C MOMOIUIbIO
CPEICTB TMOXApHOM aBTOMATHKH, K KOTOPHIM OTHOCSITCS CHUCTEMBI IOXKapOTYILIEHUS,
CUTHAJIM3allMU U ONIOBEILEHUS YIIpaBJICHUs dBaKyalluel JIroieH.

[Tosromy Ty1laBHas 3ajaya TEXHUYECKHX CPEJICTB MOKAapHOM aBTOMATHUKH
CBOCBPEMEHHO OOHApY)XUTh Ha pPaHHUX CTAAUAX TIOXKap C TOMOIIBI0 TOXKAPHBIX
M3BeIIaTeNel, JIOKaIu30BaTh U MOTYIIUTh C MCHOJB30BAHUEM CHUCTEM IMOKAPOTYIICHHUS,
TaK K€ OMOBECTUTH JIt0/Iek Ha oObekTe B ciaydae UC.

[enp wmsywenust aucruruiiHabl «I[Ipou3BoACTBEeHHAass M TOKapHas aBTOMAaTHKa»
COCTONT B  TNPUOOPETEHWH  TEOPETUYECKUX  3HAHWUH,  HEOOXOMUMBIX IS
KBAIM(UIIMPOBAHHOTO HAA30pa 3a BHEIPEHHEM M OKCIUTyaTalueil aBTOMAaTHUYECKHUX
CPEICTB, MPEAYNPEKACHHSI TTOKaPOB3PHIBOOIIACHBIX CUTYAIlHi, OOHAPYKEHUS U TYIICHUS
no’kapa, a TaKXe yYMEHHUH MPOBOJIUTH PACCMOTPEHHE M aHAJIU3 MPOEKTOB YCTAHOBOK
noxxapHoit aBromatuku (YIIA) u npoBepky padotocnocooHoctu YIIA.

VYcBoenne aucuumiuHbl «[Ipous3BoacTBEHHAs M MOKapHask aBTOMATHKa» SIBISETCS
HEOOXOJUMBIM YCJIOBHEM MOJATOTOBKM KBAJM(ULIMPOBAHHOTO CIIEHUATNCTAa TOXKApHON
OXpaHBbI.

3amayamMul TUCIUIUIMHBI SIBIISIOTCSL:

- W3yuyeHWE TMPHUHIUIOB TMOCTPOCHUS M OCOOCHHOCTEH (PYHKIIMOHUPOBAHUS
TEXHUUYECKUX CPEACTBA MPOU3BOICTBEHHON U MOKapHON aBTOMATHKH,

- U3y4YCHHE OCOOCHHOCTEH pa3MeleHHs] TEXHUUYECKUX CPEJCTB, MPOU3BOJICTBEHHOM
Y TIO’KapHOHM aBTOMATUKH Ha 3aIUIIAEMBIX 00BEKTaX;
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- OBJIQJICHUE METOJMKONH OOOCHOBAHMSI HEOOXOJMMOCTH NPUMEHEHUs U BbIOOpa
TEXHUYECKUX  CPEACTB  MOXKApHOW  aBTOMATUKH Ui TOBBIIMIEHHS  YPOBHSA
MPOTUBOMOXKAPHOH 3aIIUTHI 0OHEKTOB;

- o0ydyeHue NPUMEHECHHWIO Ha TpakTUKe TpeOoBaHuit demepasbHOrO 3aKOHA OT
22.07.2008 1. Nel23-@3 «TexHuueckuid periaMeHT O TpeOOBaHUSIX MOKAPHOH
0e30MacHOCTHY,;

- pa3pabOTKa TEXHUYECKHMX 3aJaHUil M aHaJu3 MPOEKTHBIX PEIIEHUN CHUCTEM
[I0’KapHOM aBTOMAaTHKU;

- HaJA30p 3a BBIIOJHEHHEM B IPOCKTHOM JOKYMEHTAIlMM HAa CHCTEMBI ITOXKApPHOU
aBTOMATHUKH TPEOOBAaHUI MPOTUBOIIOKAPHBIX HOPM U IIPABUIL;

- o0cienoBaHue U IPOBEpKa pabOTOCTIOCOOHOCTH CUCTEMBI MT0KAPHOM aBTOMATHKHU
B IIPOLIECCE €€ IKCIUTyaTallui Ha OOBEKTE.

Jucununnuaa «IIpon3BoACTBEHHAs M IOXKAapHAask aBTOMATHMKa» COCTOMT M3 JIBYX
B3aUMOCBsI3aHHBIX yacTed: «[Ipou3BoACTBEHHAss aBTOMAaTWKa I MOPEIyHpeKICHUs
moXkapoB U B3pbIBOB» U «llokapHas aBromaTuka». JlaHHas AMCLMIUIMHA CBs3aHA C
TaKUMHU Kypcamu y4eOHOro IulaHa TakuMu Kak: «lIpoTuBomoxapHoe BOJOCHAOKEHHEY,
«IloxkapHast 0€30MACHOCTh TEXHOJOTMYECKUX THpoueccoB», «lloxkapHas TeXHHKaY,
«IToxxapHas TakTHKa».

N3yyeHne MAMCUMIUIMHBI MPEANOJIaraeT TMPOBEACHUE JIEKIHUH, MPaKTUYECKHUX
3aHATHI, TPYNIOBBIX YIOPAKHEHUH M Ja00OpaTOPHOTO MPAKTUKyMa, BBIIOJIHEHUE
KypCOBOT'O IIPOEKTa U OpraHU3alliu CaMOCTOSITEIbHOW pabOoThl 00yJaroIuXCsl.

B ycnoBusix akTUBU3allMU CaMOCTOSITENILHOM pabOThI ciayliaTenei, OrpaHn4eHHOCTH
OTBOAMMOIrO Ha JAWCLUMIUIMHY AayAUTOPHOIO BPEMEHH M MHOT000pa3usl H3y4aeMbIX
BOIPOCOB TpeOyeTcs JTaKOHUYHOCTh M3JIOKEHUS MaTepHhaja Ha JIEKUUAX C JOCTaTOYHO
IIOJIHBIM OCBELLEHUEM JIMIIb TPUHIUIINAIBHBIX BOIIPOCOB, PACKPBIBAIOIINX COAEPKAHHUE U
CYLUIHOCTb TE€Mbl, OCTaBJISsl JETAlM3allMi0 BOIPOCOB Ha TPYINIOBBIE M JabOpaTOpHbIE
3aHsaTHA. [lpy 3TOM HE OXBau€HHbIE HA JIEKIMH BOIPOCHI CIEAYET BBIACHATH IS
CaMOCTOSATENIbHOM  mpopaboTku ux  ciaymartensmu. LlenecooOpa3Ho  Takke Ha
CaMOCTOSTENIbHOE M3YYEHUE BBIHOCUTH OT/AEJIbHBIE BOIMPOCHl U TEMbI, UMEIOIIME YHUCTO
MH()OPMAIMOHHBIN U ONHMCATENbHBIN XapaKTep.
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METOJNYECKUE PEKOMEHIALIMHN
MO U3YUYEHMIO TEM TAUCHUATIINHBI

Tema 1. [Ipou3BoacTBeHHAsi ABTOMATHKA JJIsl NpeayNnpexaeHus MOKapoB U
B3PbHIBOB

Llenp: U3y4duTh TEOPETHUUYECKHUE OCHOBBI YCTPONCTBA W MPHUHIUIIBI MOCTPOCHUS
npruOOPOB KOHTPOJISI TAPAMETPOB TEXHOJOTUYECKHUX MPOIIECCOB, MPUHIIMUIIBI TOCTPOCHUS U
paboThl TEPMOXUMHUYECKUX Ta30aHAIN3aTOPOB.

Y4eOHbIe BONPOCH:

1.Ha3znaueHue, npyuHIMI paboThl TPUOOPOB KOHTPOJISI TAPAMETPOB TEMIIEPATYPHI,
JaBJICHUA, pacxo/ia U ypoBHs. O0IIKe NOHATHS aBTOMATH3AIMH TEXHOJIOTUIECKUX
IIPOLIECCOB.

2.ABTOMATHYECKUN aHATUTUYECKUN KOHTPOJIb. OCHOBHBIE MOHSATHUS U ONIPEACTICHHUS.
Haznauenue, mpuHIMIIBI pabOThl TEPMOXUMHUYECKHUX I'a30aHATN3ATOPOB.

Memoouueckue pekomernoayuu no u3y4eHuro membl

JlanHast TemMa gaer oOUIMe MpEACTaBIE€HUS OO0 OCHOBHBIX MNPUOOpax KOHTPOJI
NapaMeTpoB TEXHOJIOTUYECKUX TporeccoB. l[lopsaok paboThl, OCHOBHBIE THIIBI U
XapaKTepUCTUKU NPUOOPOB KOHTPOJS MApaMeTPOB TEXHOJOTMYECKUX IPOLIECCOB:
TEMIIEPATYPBbI, TaBJICHU, PacX0/a, yPOBHS.

[To manHOM Teme ciymaTeny (KypcaHThl, CTYJACHTBI) H3Y4alOT:
1) KOHTPOJBHO-U3MEPUTEIbHBIE NTPHUOOPHI TEMIIEPATyphl, TaKHE KaK TEPMOMETPHI
pacIIMpeHusi, MaHOMETPUYECKHE TEPMOMETPHI, TEPMODIEKTPHUECKUE IMHUPOMETPHI,
TEPMOMETPHI COMTPOTUBIICHUS U TUPOMETPHI U3ITYUCHHS,;
2) KOHTPOJBHO-U3MEPHUTENbHbIE TPUOOpPHI  JaBIEHUS, TaKkue KaK MaHOMETPHI,
BaKyyMMETPbI, MAHOBaKyyMMETPBI, TU(PMaHOMETPHI, TATOMEPHI
3) KOHTPOJBHO-U3MEPUTEIIbHBIC MPHOOPHI YPOBHS, TaKWe KaK YPOBHEMEpPHBIC CTEKJIA,
NOIJIABKOBBIE ~ YPOBHEMEPBI,  TUAPOCTATHUECKHE  YPOBHEMEpPHI,  BJIEKTPUUYECKUE
YpOBHEMEPHI, paJJMOAKTUBHBIE YPOBHEMEDHI;
4)  KOHTPOJBHO-U3MEPHUTENIbHbIE MPUOOPHl  pacxoda, TaKHe Kak pacxoaoMepbl
NEPEMEHHOTO Tepenaa JaBiIeHUsI, pPOTaMEeTpPbl, pacX0JOMEphI IEPEMEHHOTO YPOBHS;
5) aBTOMaTHYECKHE MOTEHLUHUOMETPbl, MHOTOKaHAJIbHbIE MOCTHl M MOTEHLHUOMETPHI,
muddepennansHO-TpaHcPopmMaTOpHbIE TPUOOPHI.

B nanHbIX mnpubOpax KOHTpPOJISI MapaMeTpoB TEXHOJOTUYECKUX IPOLIECCOB,
paccMaTpuBaeTcsi  CTPYKTypa TIOCTPOCHHUSA, TNPUHIUN  JEHCTBUS W  OCHOBHBIC
XapaKTePUCTHUKH.

OcHoBHasi 3ajaya MpU HU3YYCHUM OTOM TeMbl d3Ta copMmupoBaTh o0OIIEe
MPEACTABICHUE O COBPEMEHHBIX MPUOOpPaX KOHTPOJIS MapaMeTPOB TEXHOJIOTMYECKUX
MPOIIECCOB.

[TpuHIIUIIBI TOCTPOCHHUS aHATU3aTOPOB B3PHIBOOIIACHBIX Ta30B W mapoB. [Ipubopsl
KOHTPOJISI KOHIEHTpPAllMd B3pBIBOOMACHBIX MAapoOB M Ta30B: Ha3Hau€HUe, o00JIacTh
NPUMEHEHHUS, U3MEPUTEIIbHbIE CXEMbI, OCHOBHbIE TEXHUYECKUE JTaHHbIE U OCOOCHHOCTh
AKCIUTyaTalliH B MOXKapO U B3PIBOOIIACHBIX MPOU3BOCTBAX.

[To mano teme cmymartenu (KypcaHTbl, CTYJIEHTBI) M3y4alOT: Ta30aHaIU3aTOPBHI,
MPUHLINI PAOOTHI KOTOPHIX OCHOBAaHbI HAa (PU3NYECKUX U TEPMOXUMHUUYECKUX M3MEPEHUSX.



7

PaccmaTrpuBaroTCss METOIbI KOHTPOJIL 3albUIEHHOCTH BO3AYIIHOW CpEIbl, YCIIOBHS
OKCIUTyaTalldd W TpaBWia yCTAaHOBKH Tra30aHAJIM3aTOPOB B  IMPOU3BOJACTBEHHBIX
MOMEIICHUSX U Ha MPOMBIIIICHHOW TEPPUTOPHUH.

OcHOBHas 3a/a4a Py M3YYEHUH 3TOH TeMbI UMETh IPEACTaBICHHE 00 YCTPONUCTBE
U TIPUHIIMIIE ASHCTBUS MPHOOPOB KOHTPOJIS B3PHIBOOITACHBIX Ta30B M MApOB.

Jlurepartypa: [1,4,8,9]

Tema 2. Texunueckue cpeacTBa MOKAPHOH CUTHAJIM3AIUM.

[enb: M3yunTh NpUHIUI HOCTPOEHUS U KIacCU(PUKAIIMEN COBPEMEHHBIX MOKAPHBIX
U3BeIIaTeNel, YCTPOUCTBO U BBINOJIHAEMbIE (QYHKIIMH TPUOOPOB IMPUEMHO-KOHTPOIBHBIX
MOKapHBIX, AJITOPUTMOM (YHKIMOHMPOBAHMSI CHCTEM MOXKAPHOM CHUTHaIM3alUud U
MHTETPUPOBAHHBIX CUCTEM OE€30MMACHOCTH.

VY4eOHbIE BOIPOCHI:

1.Ha3znaueHue, kiaccuuKkaluysg U OCHOBHBIE MapaMETPhl MOKAPHBIX M3BEIIATENICH.
[IpuHUIMI TOCTPOEHUS U TUIIBI TOKAPHBIX U3BELIATENECH.

2.0cHOBHBIE (DYHKIIMM ¥ XapaKTEPUCTUKH TMOXKAPHBIX MPHEMHO-KOHTPOJIBHBIX
pUOOPOB U ATOPUTM (HYHKIIMOHUPOBAHUS UHTETPUPOBAHHBIX CUCTEM O€30MACHOCTH.

ITo nano Teme caymarenu (KypCcaHTbl, CTYACHTBI) JOJDKHBI M3YyUYUTh: OCHOBHBIC
TEPMUHBI U TIOHATHUS CUCTEM OOHapyxeHus noxkapa. Knaccudukanus cpects moxapHon
aBTOMAaTUKU B cOOTBETCTBUU ¢ D3 Ne 123 ot 22.07.2008 roga «TexHUueCKUl peraiaMeHT
0 TpeOOBaHUSX MMOKAPHOU OE30MIACHOCTI.

CTpyKTypHBIE CXEMBI CHCTEM IOKApHON curHainu3anuv. OCHOBHBIE NOKa3aTesH,
KOHCTPYKTUBHBIE OCOOCHHOCTM COBPEMEHHBIX THUIIOB U CTPYKTypa MOXapHBIX
u3Beatenei. O01me TEXHHYECKUE XapaKTEPUCTUKY MOKapHBIX U3BEIIaTENeH.

OcHoBHas 3a7a4a NMpU U3y4YEHUU JTAaHHOW T€MbI 3TO 3HATh MPHUHLUI pabOThl CUCTEM
MOXKAPHON CUTHAJIM3AIMK U KJIacCU(PUKAINIO TTOKAPHBIX W3BELIATEIEH.

CoBpeMeHHbIE CpelIcTBa OOHApyX eHUs Moxapa. MeToauka onpeneneHus BpeMEeHH
oOHapyxeHus noxkapa. O6nactb TpeOOBaHMM K pa3MEIICHHIO MTOKAPHBIX U3BeIIaTeIel Ha
oOBeKTe.

OcCHOBHBIE (DYHKIIMM M TMOKA3aTENIH IMOKAPHBIX MPUEMHO-KOHTPOJIBHBIX MPUOOPOB
(ITITKTI) B coorBercTBUU ¢ TexHuueckum persnameHToM. [Ipunnunel noctpoenus [TTIKIT
n obecrnieueHHsi KOHTpoJdss ux padorocnocodHocTu. [lpuuuumner nmoctpoenus IIKII ¢
MPUMEHEHUEM MHKPOIIPOIIECCOPOB U METOABl OOpaOOTKM TUCKPETHON IudpPOBOM wiIn
aHaJIOroBOM MH(OpMalMK OT MOKapHBIX M3BEIIAaTeNei (aApecHble U aHAIOro-aJpeCHbIe
[IIKII). ITouatue o cucremax nepegaun uapopmanuu. MeToabt MIPOBEPKU
pabotocnocoonoctu IIIIKII. TpeGoBanus Kk cucTeMaM TOXKAPHOM CHUTHAIM3AlMM B
COOTBETCTBUM C T€XHUYECKUM PETIAMEHTOM.

OcHoBHas 3aja4ya NpU U3YyYEHUU JAHHOW TEMBbI KypCAHTBI, CIYIIATENIN, CTYACHTBI
JOJIKHBI 3HATH YCTPOMCTBO, KIACCU(PUKALINIO U AIrOpUTM (DYHKIIMOHUPOBAHUS TPHUOOPOB
noxxapubiii ynpasnenus (IITY), npubopoB npuéMHo-koHTpodabHbIX noxapHbIx (ITIKII) u
NpuOOPOB MPUEMHO-KOHTPOJBHBIX moxapHbix u  ynpaiaenus (IIIKITY); meroas
NpUEMKH, cucTeMbl niepeaaun u 00padoTku curnanos [ITIKIT ot nmoxxapHbIX U3BeIaTENEH .
[IpoBosiHas U paarioKaHaIbHasi CUCTEMBI ITepeAayl CUTHAJIOB.

Jlutepatypa: [1,5]



Tema 3. Komiulekc TeXHHMYeCKHX CPeIACTB AaBTOMATHYECKON CHCTeMbI
NPOTHBOIOKAPHOM 3AIHUTHI

[lenb: W3y4yuTh aBTOMATHUECKYIO MOXKAPHYIO 3alIUTY MHOTOQYHKIIMOHAIBHBIX
3MaHUM TOBBIIIEHHOM JTaXXHOCTH. [IpMHIMNBI HMHTETPUPOBAHUS CHUCTEM IOKAPHOU
CUTHAJIM3AI[MM, YCTAHOBOK IIOKAPOTYLIEHUS, CHUCTEM NPOTUBOABIMHOM  3alUTHI,
OTOBEUICHMsI O NOYKape M YNpaBJIECHUS 3BaKyalled B MHOTO()YHKUIMOHAJIBHBIX 3/IaHUSIX
HOBBIIICHHON 3TaXHOCTH. MeEToAuKY NPUEMKH B DKCILIyaTALMI YCTAHOBOK ITOKAPHOM
ABTOMAaTHUKH.

VY4eOHble BOIIPOCHI:

l.ABTOMaTHUECKass ~ MOXapHas  3aluTa  MHOTO(YHKIHMOHAJIBHBIX  3/aHUN
MOBBIIIEHHONM 3TaXHOCTH YCTPOMCTBO M mpuHUUN padoTel. HaszHayenuwe, cocras,
NPUHIUIB TIOCTPOCHUS W TMOPSAOK pPAOOThl CHUCTEM ONOBEIICHHUS U YIPABICHHS
ABAKyallMEeH JIFOJIEN IPH IOXKape.

2.HopMaTuBHBIE JOKYMEHTHI, pETJIaMEHTHPYIOIINE pa3paboTKy, MPOCKTUPOBAHUE U
AKCIUTYaTalMIO IMOKAPHON aBTOMATHKHU.

Memoouueckue pexomenoayuu no uzy4eHuio membl

[lo manHOW Teme ciymiarenu (KypCaHTbl, CTYJIEHTbI) JOJKHBI U3YYUTh: CHCTEMBI
MOXKAPHOM 3alUThl 3JaHUM M COOPYKEHHM, UX CTPYKTYpy U OCHOBHBIE (DYHKIIHH.
Oco0eHHOCTH MPUMEHEHUS TEXHUYECKHX CPENICTB MOKAPHOW aBTOMATHKU JUISl 3aAIIUTHI
o€l oT omacHbIX (HaKTOpOB moxapa. TpeOoBaHUS K CUCTEMaM OIOBELICHUS JIIOJIEH O
[I0’Kape M YIPABJICHHE HBaKyallMeW JIOAEH B 3JaHMSX, COOPYXEHUS M CTPOCHMSX,
TpeOOBaHUS K CHCTEMaM MPOTHUBOJBIMHOM 3alllUThl 3/1aHUM, COOPYXKEHUI U CTPOCHUN B
cootBeTcTBUM D3 Ne 123 ot 22.07.2008 roga «TexHuyeckuii periiaMeHT 0 TpeOOBaHUIX
MOKapHON 0€30MacCHOCTHY.

[IpyHIMOIBI WHTETPUPOBAHMS CUCTEM TMOXKAPHOM CUTHAIM3AlMU, YCTaHOBOK
MOXKAPOTYILEHUS, CUCTEM NPOTUBOJABIMHOW 3allMTHI, OIMOBELIEHUS O TMOXape U
VIOpPaBJICHUS dBaKyaldeld B MHOTO(QYHKIMOHAJIBHBIX 3JaHMUSIX TMOBBIIIEHHOW 3Ta)KHOCTH.
Oco6eHHOCTH MTPOBEPKU pabOTOCTIOCOOHOCTU KOMITJIEKCHOM CUCTEMBI.

[IpumeHeHue, MNPOEKTUPOBAHUE U  HDKCIUTyaTalUIO MOXKapHOM  aBTOMATHKH.
O6ocHoBanne HeoOxoauMocTH npuMmeHeHusi YIIA Ha oObekre. Boibop m 000cHOBaHUE
TUIA, pPACUYETHOM CXEMbl M OTHAEIbHBIX OJIOKOB YCTaHOBKH. BBIOOP OCHOBHBIX
HOPMAaTUBHBIX MapaMeTpoB JJIsi MPOEKTUPOBAHUS YCTAHOBKH C YYETOM OCOOEHHOCTEH
3amuiaeMoro oorsekra. Cocras npoekrta YIIA.

[Tpu m3yueHun NaHHOW TEMbI KypCaHTbI, CIyIIATeNU (CTYIEHThI) IOJKHBI 3HATh
METOJIMKY pa3pabOTKH TEXHUYECKOIro 3aJaHMsl M aHaJIU3 NMPOEKTHBIX PELICHUN CUCTEM
MOYKapHOW aBTOMATHUKH.

O¢ddexTuBHOCTH cHcTeM ToXkapHOM  aBroMaTuku. OlleHKa  MOKa3aresei
HAJIe)KHOCTH TIPpU NPOEKTUPOBAHMM M B mpouecce skcruryataunu YIIA. Meroguky
paccMOTpeHusi U coryiacoBaHusi mpoekToB YIIA. Meroael aHanm3a MNPOEKTHOU
JOKYMEHTAIlMM W TPOBEPKHM TEXHUYECKOTO COCTOSHUS TOKapHOM aBTOMAaTHKU Ha
MpakTUKe.  B3auMoneicTBME  OpPraHoB  TOCIOXKHAA30pa  C  OpPraHU3alUsIMU,
OCYUIECTBJISIONIMMU Pa3pab0TKy, MPOM3BOJCTBA, BHEAPEHUE U JKCIUIyaTallMi0 CPEJCTB
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MOXApHOW aBTOMATHKH. MeToauKa NMPUEMKH B IKCIUTyaTallMI0 YCTAHOBOK MOXKapHOM
ABTOMATHKH.

[Tpr W3y4YeHUM NaHHOW TEMBI KypCaHTBI, CIIYIIATeIH (CTYACHTHI) JTOJKHBI YMETh
OCYIIECTBIISATh HAJ30p 3a CHUCTEMaMH II0)KApHOW aBTOMAaTHUKHA 110 HOPMATHBHBIM
TpeOOBaHUSAM IPOTHUBOIIOKAPHBIX HOPM H IPABHUIT;

Jlutepatypa: [1,2]

Tema 4. YcTaHOBKM MOKAPOTYIIEHUSI ABTOMaTHYeCKHe

[lenb: M3y4ynTh HaA3HAYEHHUE, YCTPOMCTBO, MPUHIUIIBI IOCTPOECHUSI aBTOMAaTHYECKUX
YCTAaHOBOK MoxKapoTyiieHusi. OCHOBHbIE TPeOOBaHUSI K MOHTaXy, OCOOCHHOCTU TPUEMKHU
B DKCIUTyaTaluio U mpoBepku padborocnocodbHoctu AVYII Ha oObekTax.

VY4eOHbIe BOIIPOCHI:

1.06mas knaccupukanys aBTOMaTHYECKUX YCTAHOBOK MOKAPOTYLIECHUS.

2.YCTpONCTBO ¥ MPUHIUIT pabOThI, THAPABINYECKHUI PacuéT BOASHBIX U TICHHBIX
YCTAHOBOK MOKAPOTYIIECHUS.

3.YCcTpoicTBO U TPUHLIUI PaOOTHI, METOAMKA PACYET Ta30BbIX YCTAHOBOK
MTOKaPOTYLIEHHUS.

4.YCcTpoiCTBO M MPUHLUI PaOOThI, METOJIMKA PACUYET a3PO30JIbHBIX U MOPOIIKOBBIX
YCTAHOBOK IOKAPOTYIIEHUS.

5.0cHOBHBIE TpeOOBaHMSI K MOHTaXy, OCOOEHHOCTH MPHUEMKHU B 3KCIUTyaTalUIO U
npoBepku padbotocnocodnoctu AVYII Ha oObekTax.

Memoouueckue pekomernoayuu no u3y4eHuro memol

[lo nanHOM TeMe ciymarenau (KypcaHTbl, CTYAEHTBI) JOJKHBI U3YUYUTh. CHCTEMBI
TyLIEHUs MoXkapa, 00JacTh NMPUMEHEHUS U 3(PPEKTUBHOCTh aBTOMATUYECKUX YCTAHOBOK
noxxapotymenus. Knaccudukanus u ocnoBubie mapametpsl AYIIT B coorBercTBHEM D3 Ne
123 or 22.07.2008 roma «TexHuyeckuid periiaMeHT O TpeOOBAHMIX MOXKAPHOU
0€301acHOCTH.

N3y4daercs oOuas kinaccupukauus yCTaHOBOK MOXKAPOTYIIEHUS
1) Mo KOHCTPYKTHBHOMY UCTIOJTHEHUIO — HA CIIPUHKJICPHBIC, IPCHYCPHBIC, arperaTHbIC,
MOJyJIbHBIE;

2) 10 By OTHETYIIAIIETO BEIIECTBA — Ha BOSIHBIC, IEHHBIC, TA30BbIC, TOPOIITKOBBIC U
a’PO30JIbHBIE.

3) mo crocoOy Iycka;

4) no crnoco0y TyIICHHUS.

OcHoBHas 3aja4ya IPU U3YyYEHUU JAHHOW TEMBI KypCAaHTBI, CIyIIATENIN, CTYACHTBI
JOJKHBI 3HATh KJIACCH(UKAIMIO, CTPYKTYPHYIO CXEMY U alITOPUTM (PYHKIIMOHUPOBAHUS
YCTAHOBOK IOCTPOEHUS.

CropuHKIIEpHBIE U APEHUYEPHBIE YCTAHOBKH, UX BUJbI, CXEMbl, TPUHIHUIIBI ICHUCTBUS.
KoHCTpyKTHUBHBIE OCOOCHHOCTH JJIEMEHTOB MW y3JI0B TEeHHBIX U BoAsHbIX AVIIT:
TpeOOBaHUs MPEIBSABISEMbIE K OpPOCUTEIIM W TIEHOTEHEpPaTophl B COOTBETCTBUU C
TexHUYEeCKUM pErIaMeHTOM, Y3JIbl YIIPABIICHMS, BOJOIMUTATENHN, 103aTOPbI, YCTPOWCTBA
JUISL  XpaHEHWsl  OTHETYIIAIEro  BEIIeCTBa, MNPUOOpPHl  KOHTPOJSA,  KJIalaHbl.
OJNeKTpOoyIpaBjieHue | curHainuzainus BoasHbIX M neHHbiX AVII. TpeOGoBanus k
AKCIUTyaTaluu BOASHBIX U NeHHbIX AYII B coorBeTcTBUM ¢ TEXHHMYECKUM pPETIaMEHTOM.
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I'mppaBnuueckuil pacy€éT BOASHBIX U NIEHHBIX YCTAaHOBOK NOXKapoTylieHus. HopmaTuBHO-
TEXHUYECKass JOKYMEHTAllUsl Ha BOJSHBIE M IIEHHbIE ABTOMAaTUYECKHE YCTAHOBKHU
MOXKAPOTYILIEHUS.

[Ipy uM3ydyeHUM NaHHOW TEMbI KypCaHThI, CIyIIATeNu (CTYIAEHThI) JOJIKHBI 3HATH!
MPUHILIMIIBI TIOCTPOCHUSI U aJTOpUTM (PYHKIIMOHUPOBAHUS ABTOMATHUYECKHUX YCTAHOBOK
BOJSHOTO Y MEHHOTO MOKapOTYLIEHUS, METOAUKY T'MAPABINYECKOIO pacyeTa, OCHOBHBIE
TpeOOBaHMs, NPEIBbABISAEMbIE K SKCILTyaTal[uy.

OCHOBHBIE  XApPAaKTEpPUCTUKM TAa30BBIX OTHETylIammx cocraBoB B AVIL
®yHkuroHanbHble cxeMbl ra3oBblX AVYII. KoHCTpykTHBHBIE OCOOEHHOCTH 3JIEMEHTOB U
y310B Ta30BbIXx AVII, npuHIMOHAIBHBIE CXEMbI C TPOCOBBIM, ITHEBMAaTUYECKUM M
AJIEKTPUYECKUM ITycKaMu. TpeOoBaHus K 3Kciutyarauuu razoBbix AYII B cooTBEeTCTBUM €
Texnunueckum pernameHToM. IIpUHIUIBI TOCTPOEHUS U AITOPUTMBI (PYHKIIMOHUPOBAHUS
aneKTpoympasieHus razoBeix AYII ¢ yuetom obecriedeHnst 6€301aCHOCTH YE0BEKA.

[Ipy u3ydyeHUM NaHHOW TEMbl KYypCaHThI, CIyIIATEeNU (CTYIAEHThI) JOJKHBI 3HATH!
MPUHIUIBI TOCTPOCHUS W aNrOPUTM (PYHKIIMOHUPOBAHUS AaBTOMATUYECKHX YCTAaHOBOK
ra3oBOTO MOKAPOTYIICHUs, METOJAUKY THAPABIMYECKOIO pacyeTa, OCHOBHbIE TpeOOBaHNUA,
MPEABSBISIEMBIE K KCIUTyaTallUU.

Oco0EeHHOCTH MOCTPOCHHSI M pacyéTa MOAYJIbHBIX YCTAaHOBOK MOKAPOTYLICHUS.
MonynbHble ycTaHOBKA. (OCHOBHBIE XapaKTEPUCTHUKU OTHETYIIAIIUX IOPOLIKOB U
aspozosnieili B AVIL. TpeOoBaHus K aBTOMAaTMYECKUM YCTaHOBKaM IOPOUIKOBOTO U
a’pO30JIbHOTO  IOKAPOTYIIEHUS B COOTBETCTBUM € TEXHUYECKUM PEIVIAMEHTOM.
CoBpeMEHHbIE TEXHOJOTMM W OPUTHMHAIbHBIE KOHCTPYKTHBHBIE PEHICHUSX B 0O0JACTH
MOAYJIBHBIX YCTAHOBOK MOKapPOTYIICHUS.

[Ipu u3yyeHUM NaHHOW TEMBbl KypCAaHTbI, CIyIIATeNU (CTYAEHTHI) IOJIKHBI 3HATH:
IPUHLIUIIBI TIOCTPOEHUSI U aJITOpPUTM (PYHKUHOHUPOBAHUS ABTOMATHUECKHX YCTaHOBOK
MIOPOUIKOBOTO W  a’pO30JIbHOTO  IMOXKAPOTYIICHMs, METOJUKY pacdyeTra, OCHOBHBIE
TpeOOBaHMs, MPEIBSABISEMbIE K IKCILTyaTallMd K SKCILTyaTal|H.

JIutepatypa: [2,3,5,6,7]
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MeToauueckune PEKOMEHIAIUA NJA IMTOATOTOBKH K HpOMeH(yTO‘IHOﬁ arTrecranumn

MeTtonnueckre peKOMEHIalliy 110 OPraHUu3alruy CaMOCTOSITEIbHON PabOThI

CamocrosiTenbHasi paboTa KypCaHTOB MPOBOJAUTCS Jisi YTIiyOJeHUs U 3aKpeIUIeHUs
3HaHWM, MOJYYEHHBIX BO BpEeMS ayJUTOPHBIX 3aHATUM, N7 BbIPAOOTKU HAaBBIKOB
CaMOCTOSTEIILHOTO TPUOOPETEHUSI HOBBIX 3HAHHWH, TOATOTOBKH K MPEACTOSIIAM
3aHATHAM, 3a4eTaM U 3k3aMmeHam. /[ apdextuBHOrO OBIaICHNS 3HAHUSAMU W YMEHUSMU
HE00X0/MMa CUCTEMAaTHYHOCTh CAMOCTOSITEIbBHOM paOOTHI.

CamocTosiTenbHast paboTa JoKHA HAYMHATHCS C Hadaja CeMecTpa, KOr/a €Iie HeT
«y4eOHBIX JIONTOB», €IIe HE 3alylleH JEKIMOHHBIM MaTepuan, JOCTAaTOYHO CHII U
xKejaaHug paboTarh JIydllle W MPOAYKTHBHEE, 4YeM Ha mpeapiaymeMm kypce. [lpu
UCIIOJIb30BAHUU ITOM CHUCTEME, YYAIIUICS C YJOBJIETBOPEHHEM OTMEYAeT, YTO BPEMEHHU
€My JOCTAaTO4YHO, OH YyCIeBaeT OTpaboTaTh JEKIIMOHHBIA MaTepual, CBOEBPEMEHHO U
CaMOCTOSITEJIbHO BBITIOJIHUTH BCE 3aJ]aHUSl Ha CaMOCTOATENbHYIO MOAroToBKY. KypcaHT
Bce 0oJiee MOJTHO MOHUMAET COJIEPKaHUE M3Yy4aeMOTo MaTepHalia, ero yxe He OSCIIOKOUT
MEepPCHEKTUBA KOHTPOJIbHONU PabOThI, CTAJIO 3HAYUTEIHLHO MHTEPECHEE Ha 3aHATUSAX U HE
MOKU/IAET YYBCTBO YBEPEHHOCTH B CBOMX CHJIaX.

CamocrosiTenbHas paboTa JODKHA OCYIIECTBISITHCA HA BCEX JTamax y4deOHOM
NeATENIbHOCTU cliymiaTens (KypcaHTa, ctyieHTa). [Ipu 3ToM HaunHaTh HY>KHO C OTpaOOTKHU
Marepuana JEKIHH.

CamocrosTenbHas paboTa nociae NpoCIyIIaHHOM JIEKIIUH, KaK MPAaBUIIO, HAUMHAETCS
C JO0pabOTKH KOHCIIEKTa, 0€3 KOTOpoil padoTa Haj JEKIHEH HEe MOXKET ObITh MpU3HAHA
3aBEPIICHHOM.

JlopaboTKy JEKIHOHHOTO Marepuaia LeJecoO0pa3HO MPOBOJIUTH MO CIEAYIOLIEH
METOJIUKE:

1. MPOYUTATh CBOM 3alUCU M TOMBITATHCS MO HUM BOCCTAHOBUTH B TAMATU BCIO
JIEKIIHIO;

2. UCITPaBUTh OMHCKH, paciii(PpoBaTh BHIHYKJICHHBIE (HE MOCTOSIHHBIC) COKpAICHUS,
3aMoJHUTH MPOIYIICHHBIC MECTA;

3. MPOYUTATh MaTepHall MO Y4YEOHHKY, CPaBHUTH 3aliCH, UCIPABUTH JOMYIICHHbBIE
OIIIMOKHU U JIOIMKUCAThL HEOOXOINMOE;

4, BBIZICIUTH OTIOPHBIC MyHKTHI (OCHOBHBIC MOMEHTBI), €CITM HY)KHO OTMETHUTh WX Ha

MOJISIX, POBECTH HyMEPAIUIO, OJYEPKUBAHNE U T.1I.

WNHorna mnoAroToBKY K HOBOM JIEKLMHU 11€JIECOOOpPa3HO CBOJIUTH HE TOJNBKO K
MPOYTCHUIO TPEBITYIIEH JTEKIINH, HO U K O3HAKOMJICHHIO C MaTepuajoM HOBOW JIEKIIUU
Mo y4yeOHUKY. DTOT croco0 BechbMa MOJIE3€H TEM KypCaHTaM, JJisi KOTOPbIX JAMCLMILINHA
«IIpon3BoACTBEHHAS U TTOXKapHAs ABTOMATHUKA SIBISCTCS TPYIHOM U JIEKIIUW CIOXKHBI JIJIsI
BOCIPUSATHUS.

[ToAroToBKy K 3aHATHIO CIEAyeT HaYMHATh C YIJIyOJE€HHOTO MPOYTEHHsI MaTepuana
0 PEKOMEHJIOBAaHHOW JIMTEpaType M KOHCIEKTy, 3aluchbiBas B paldodeil TeTpaau
OCHOBHBIE MMOJIOKEHUA. [ JTaBHOE BHUMaHHE MPHU 3TOM HYXHO OOpaTUTh Ha MOHHUMaHUE
MaTepuaia, a He Ha €ro MEXaHH4eCKOoe 3aydrBaHue. 3aTeM HEOOXOIUMO CAaMOCTOSTEIbHO,
HE 3arjsiiblBas B KOHCIIEKT, MOMBITAThCS U3JI0KHUTh CBOMMH CIIOBaMU Ha Oymare camble
IJIaBHBIE MOMEHTBHI, (DOPMYJIMPOBKH, CYIIIHOCTh OCHOBHBIX BOIPOCOB, BBIBOJOB, IPOBECTU
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ananu3 gopmyi. B atom cnyudae 3gdekT ycTOWYMBOCTH 3HAHUHN YBEIMUYMBAETCS U NMaMSTh
OyZeT HaJeKHO XPaHWTh MOJNydYeHHYI0 HHpopmaiuu. [IpaBuibHast 3anuch Kakoro-imodo
MOJIO’KEHHUSI CBOUMHU CIIOBAaMH CBUJIETEIILCTBYET O TOM, UTO OHO XOPOIIIO MOHSITO. YMEHUe
BBIPA3UTh MPOUYNTAHHOE HEMHOTUMH YETKUMH (pa3zaMu JOCTUTAETCS MMPOHUKHOBEHUEM B
CYILLIECTBO M3y4aeMoro Bompoca. Eciu ke KypcaHT HE MOXET BBIPA3UTh YTO-TO CBOMMU
CIIOBaMH, TO TOJIbKO IMOTOMY, YTO OH HEJAOCTAaTOYHO MOHSUI 3TOT BOIPOC U MBITAJICH
3alIOMHUTH €70 MEXAHUYECKH.

B psnpe ciydaeB MOJE3HBIM [JIsi KypCaHTa SIBJISIETCS H3JIOKEHHUE OCHOBHOTO
coJiepKaHUsl MaTepuajia CBOMM TOBapuillaM B HEOpUIIMAIbLHON 0OCTaHOBKE, HAIpUMED, B
OOILIEKUTUU. DTOT CIOCO0 MOBTOPEHUS 11eJ1eCO00pa3HO HCIOJIb30BaTh KypcaHTaM ¢
HEJI0CTaTOYHO Pa3BUTON TEXHUKON peUH U TE€M, KTO C TPYJIOM YCBAaWBAET AUCIUIUIMHY T10
TEM WJIM UHBIM IPUYHHAM.

Bo BpeMs MOArOTOBKM K 3aHSATHIO HEOOXOAMMO BBINIMCATh HEICHBIC WM
HETMOHSATHBIE BOIMpPOChl. Hemnp3s ocTaBimATh MX HepaspemeHHbIMU. [Ipu BO3MOXKHOCTH
HEO0OXOAMMO 3a/1aTh 3TU BOMPOCHI CBOEMY TOBApHIIy, MPENOJABATENI0 HA 3aHITHU WU
KOHCynbTalMu. He Hafo cTecHAThCS 3aaBaTh BOIPOCHI MPENOIaBATENI0 BO BCEX CIyYasX,
KOI'/Ia YTO-IM0O U3 U3y4aeMoro Marepuasia HEOHSTHO.

PaccmoTpeHHbIe BBIIIE PEKOMEHIALNN CIEAYET HCIOJIb30BaTh MPH TEOPETHUECKON
MOJITOTOBKE KO BCEM BUIAM 3aHSATHIA.

OmHuM U3 BUAOB CAMOCTOSITENIbHOM pa0oThl Mo auciuiuinHe «IIpon3BoacTBeHHAs U
Mo)KapHas aBTOMAaTHKa» SIBIISIETCA MOJATOTOBKAa pedepaToB (OKIAA0B) JJIS BHICTYIUICHUS
Ha CEMUHAPCKUX 3aHATUsAX. Pedeparsl NOKHBI TOTOBUTHCS MO TEMAaTUKE WHTEPECHOU
y4daleMycsi, 4TO TO3BOJISIET TMOBBICUTH TNIYOMHY HM3Y4Y€HHS TOTO WJIM HHOrO BOIpOCca
yyalmuMcs, a TakkKe KadecTBO mojaud wuHbopmanuu ayautopun. Pedepartsr,
MOJIFOTOBJICHHBIE TOJIBKO JIMIIb C MOMOIIbIO OJHOTO HWCTOYHHUKA, HE IMOAJIEKAT OLCHKE.
[lenecooOpa3Ho codeTaHHWE HCIOJB30BaHUS Y4E€OHOW JUTEpaTyphl U JOMOIHHUTEIbHBIX
ucrounnkoB (CMU, uHTEpHET-peCypChl, AaiKeCTbl, peKIaMHbIE JHUCTBI U T.1.). CIMCcOK
MCIIOJIb30BaHHBIX NCTOYHUKOB MPUBOJUTCS B KOHIIE pedepara. Hanbonee ciokHbIM, HO U
HMHTEPECHBIM SIBIISIETCS 0030p TOTO UM MHOTO BOMPOCA C MPUBEICHUEM apTyMEHTOB, JIaXe
MPOTUBOpPEYAIIUX JPYr JAPYry. OTO TO3BOJISET OPraHu30BaTh OOCYKIEHUE JaHHOTO
BONIPOCa, CTUMYJHUPYET TMO3HABATENBbHYIO JESTEIBHOCTh, AKTHBU3UPYET JIOTHUECKOE
MBIIIJICHHE.

PedepaTsl TOTOBSTCS B IEYaTHOM BH/IE, TIOATOMY OT yUaIIerocsi TpeOyeTcsl HaIuumne
HaBBIKOB pabOThl ¢ MHPOPMAMOHHBIMHU TexHOJorusiMHU. O0BbeM pedepaTa JOKEH OBITH
He MeHee 10 cTpanwui Tekcta ¢opmara A4 oIMHAPHOTO MEXKCTPOUYHOTO MHTepBaia. Ha
TUTYJIBHOM JIUCTE pedepara yka3plBaeTCsl HAUMEHOBaHUE Y4eOHOTro 3aBeieHus, Kadepa,
TeMa pedepara, aBTOp, MPETMoJaBaTeb.

Tematuka pedepaToB mpeniaraetcs mpernojaBaTeeM, HO yUYalUiCS BIpPaBe
NPEJIOKUTh COOCTBEHHYIO TEMY, KOTOpasi, TEM HE MEHee, JI0JKHA OBITh COrJlacoBaHa C
mpenoaaBaTesieM, BEAYIIMM CEMUHAPCKUE 3aHATHSI.

[To guctmmmune «IIpou3BOACTBEHHAs] W TMOXapHAas aBTOMATHUKa» ISl TOATOTOBKH
BBICTYIUICHUWA Tpejjiaralorcs CieAylollle HampaBieHuss BbiOOpa TeM pedepaToB
(moknanoB):

1. VcTopust co3maHus M pa3BUTUS CUCTEM MOKAPHON aBTOMATHKHU.

2. ABTOMaTH3aIMs U MOXKapHas 6€30MacHOCTb.



13

3. CoBpeMeHHbIE MTPUOOPHI KOHTPOJIS MAPaMETPOB TEXHOJIOTHUECKUX MPOIIECCOB.

4. ABTOMAaTHYECKU W aHAJIUTUYECKUII KOHTPOJb B3PHIBOOMACHOW BO3AYLIHOMN
CpeAbl MPOMBIIUICHHBIX TPEATIPUATUN.

5. OCHOBBI TEOPUU ABTOMATUYECKOTO PETYIUPOBAHUS.

6. [IpoMblIiieHHBIE OOBEKTHI U PETYISTOPHI.

7. ABTOMaTH4€ECKas 3al1uTa TEXHOJIOTHYECKUX MPOLECCOB.

8. ABTOMaTHUYECKHUE CUCTEMBI JIOKATU3aIlMU U TOJAABICHUS B3PHIBOB.

9. 'ocymapcTBeHHBIN HAJ30P 3a MPOU3BOJACTBEHHONW aBTOMATHKOM.

10. T'ocynapcTBeHHBIN HAI30p 3a MOKapHON aBTOMATHKOM.

11. IlepcrieKTUBHBIE  HaAMpaBJCHUS  pPa3BUTUSL  CHCTEM  aBTOMATUYECKOIO
NOKapOTYLICHHUS.

12. CoBpeMeHHbIE TUITbI OKAPHBIX U3BEIIATEICH.

13. ABTomMaruueckass TMoOXxapHas 3alluTa MHOTO(YHKIIMOHAIBHBIX  3JaHUN
MOBBIIEHHOW 3TAKHOCTH.

14. BecnpoBOJHBIE TEXHOJIOTHMH ABTOMATUYECKON MOKAPHOM 3aLUTHI.

15. YcTaHOBKM MOKapHO aBTOMATHKHU B3PBIBOOIIACHBIX 30H.

16. HoBble TEXHOIOTMH aBTOMATHUECKOTO TOKAPOTYIIICHUSI.

17. InTerpupoBaHHbIE CUCTEMBI O€30MACHOCTH.

MCTOI[I/I‘ICCKI/Ie PEKOMECHAAUH I10 ITOATOTOBKEC K KOHTPOJIIO 3HAHUU

IIpakTyeckue 3aHATHA 10 JucHMIUIMHE «IIpou3BonCTBEHHAass W mOKapHas
aBTOMATHKa» MPOBOJUTCS B LEISAX BbIPAOOTKH MPAKTUUYECKUX YMEHUH U IMPUOOpETEHUs
HABBIKOB B PEIICHHMHU 3a7ady IO BHIOOPY M pacueTy CHUCTEM I0KApHOM CUTHAIU3alluy,
MIO’KAPOTYIIEHNUsT W CHUCTEM OIIOBELIEHUs JoAeld o mnoxape. OCBOEHUE METOIUKH
IpPOBEPKH  pabOTOCIIOCOOHOCTH aBTOMAaTHYECKOM  IIOKApHOM  CHUTHAJIM3ALuH,
ABTOMATUYECKUX YCTAaHOBOK mnoxkapoTrymeHus u COVYD. OsnaaeHuss MeTtogamu
npoekTupoBanus, npuéMkH B dKkciutyataunu AIIC U AVIIT. I'maBHBIM uX comep:KaHUEM
SIBIISICTCSI TPAKTHYECKas paboTa KaKA0To ciymarens (KypcaHTa, CTYJICHTa).

B kypce u3zyyeHHs IUCHUIUIMHBI NPEAYCMOTPEHBl 3aHATHUS B HWHTEPAKTUBHOU
(dopme. 3aHATUS HALlEJIEHBI HAa BBIPAOOTKY HAaBBIKOB PadOTHI MO MPOBEACHUIO MOKAPHO-
TEXHUYECKOTO 00CJIeIOBaHUS CUCTEM MOKAPHOWU CUTHAIU3ALMH, CUCTEM MOKAPOTYIICHUS
Y aBTOMATHYECKUX CHCTEM MPOTUBOJABIMHON 3AIUTHI.

Kontponshas pabdora (KCP) mmeer menbi0 MpPOBEpUTHh YCBOCHHE CIYHIATEISIMU
(KxypcaHTamu, CTyICHTaMH) MOJIyYE€HHBIX 3HAHUN, OHA TIAHUPYETCS U MIPOBOAMUTCA B XOJE
cemecTpa B KOHIE TeMbl. KOHTpoJibHbIE PAaOOTHI SBIAIOTCS MOCIEAHUM 3aHATUEM IPU
M3YyUYCHHHM CJIOKHOM TeMbl. JlaHHas paboTa SBISETCS 3aKIIOYHUTEIBHOW W SBISICTCS
CrocoO0M 3aKperieHHs 3HaHUH U TIOJITOTOBKOM K HTOTOBOMY SK3aMEHY.

ConmepxaHue 3aJaHUN HAa KOHTPOJbHYIO pabOTy W TOPSAOK €€ BBIIOJHEHHS
YCTaHaBIIUBAIOTCS MPEAMETHO-METOANYECKON KOMUCCHUEM.

TecToBble 3aaHus SABISAIOTCA (GOPMON TEKYIIETO0 KOHTPOJS 3HAHUN U MPOBOASTCS
Ha KaXJOM 3aHiITHH. BpeMms Ha mpoBeleHUE Takoro orpoca cocTaBisieT He Oozee 10
MHHYT.

[IporpamMmMupoBaHHBIA OMPOC SBISETCS OJHOBPEMEHHO M CIOCOOOM H3yYEHHS
MaTepualia, ¥ METOAOM OTYETA MO U3yYEHHOMY MAaTepHaly NUCUUIUIMHBI. Takoi omnpoc
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OpeaycMaTpUBaeT WHAMBUAYAIbHBIA TOAXOM U TpeOyeT Halu4yus KOMIIbIOTEPHOU
TeXHUKHU. [IporpaMmMupoOBaHHBIA BOMNPOC MPOBOAUTCS B YacChbl KOHCYJbTALMWA WIU
CaMOMNOJIrOTOBKM B ayJUTOPUSAX NOXKApHOM aBTOMAaTWKU. [lpm Hamuuum OO0NBIIOTO
KOJIMYECTBA YYAIUXCS MOXKET OBbITh MCIIOJIB30BAaH KOMIIBIOTEPHBIN Kiacc. Bompock s
MOATOTOBKHU K MPOrPaMMHUPOBAHHOMY OIIPOCY MOTYT OBITh BBIIAHBI yYaIEMYCS U Ha JIOM.

OpHako cienyeT y4yecTb, 4YTO MPOrpaMMHUPOBAHHBIA ONPOC 3aMEHSET JIMILb
TEKyIIME OIMPOCHl B CIIy4ae OTCYTCTBHSI MO KAaKUM-IMOO NpPUYMHAM Yy4Yallerocss Ha
3aHsaTHU. [IpoBeneHne mporpaMMHUPOBAHHOIO OINPOCAa BMECTO KOHTPOJIbHOW pabOThl HE
IIPEAyCMaTPUBACTCHL.

Onenka y4yeOHOW JESATENBHOCTH YYAIErocsl JIOMOJHUTEIBHO MOXKET ObITh
IpOBE/IeHa HAa OCHOBAHMM BBITIOJIHEHUS] MHIUBUAYaIbHOU paboThl (pedepaT, MOKIaa Ha
JIEKIUM WM CEMUHAPE, BBIIOJIHECHHUE IIPE3CHTALMM HA 33JaHHYI0 TEMY U JPYrue BUJbI
pabot). OreHka 3a 3TOT BUJ pabOTHI SBJISETCS «HAKOMHUTEIBHONW», T.€. MOXKET CIY>XHUTh
OCHOBAHHEM ISl MTOBBIIIEHUS] UTOTOBOW OLICHKH IO JUCLHUIUIMHE HA dK3AMEHE, IMOITOMY
Takas JIONOJIHUTENbHAsA yyeOHas NeATeIbHOCTh BEChMa IIeeco00pa3Ha, XOTs U 3aHUMAeT
JOTIOJIHUTEIIBHOE BPEMSI.

HUroroBeiMu  (opmMamMu  KOHTPOJSL  3HAHMM  y4aluuxcd IO  JAMCLUILUIMHE
«IIpon3BoacTBEHHAs M MOKAPHAS aBTOMATHKA» SIBISETCS KypCOBOE IMPOEKTHUPOBAHUE U
DK3aMEH.

[{empr0 KypcOBOrO MNPOEKTHUPOBAHUS SBISAETCS CHCTEMATH3alUsA, 3aKpEIUICHUE,
pacuIMpeHue U yriryOJeHrue TEOPETUYECKUX 3HAHUM MO JAUCIUIUIMHE; Pa3BUTHE HABBIKOB
noucka, 00OOIIeHMs], aHaJIu3a W MPUMEHEHHs HHPopManuu; (HOpMHUPOBAHHE [EJIOBON
KyJIbTYpbl 0pOpMIICHUS JOKYMEHTAIIUH.

OK3aME€H HMEET LENbI0 MPOBEPUTh U OLICHUTh YPOBEHb 3HAHWM, ITOJYyYEHHBIX
CIyLIATENsAIMU U KypCaHTAMU, YMEHUE MPUMEHSTh UX K PEIICHUIO IPAKTUYECKUX 3a/a4, a
TaK)Xe CTETICHb OBJIAJICHUS TPAKTUIECKUMH YMEHUSAMH U HaBbIKaMHU B 00beMe TpeOOBaHMIA
y4eOHOM mporpaMMBl.

Bomnpock! 11 TOATOTOBKM K UTOTOBOMY 3K3aMEHY IO TUCLMILUIMHE K3aMEHATOPOM
BBIJAIOTCA B TPYIIIBI HA TMOCIECAHEM AyJWTOPHOM 3aHATHH, MPETYCMOTPEHHOM
TEMAaTUYECKUM TUIAHOM IO TUCLUIUINHE.

B mnepBelil 1€Hb OTBEAEHHOTO Y4YalIMMCS BPEMEHM Ha MOATOTOBKY K DJK3aMEHY
HK3aMEHATOp MPOBOJIUT KOHCYJIbTAMIO B ydyeOHOM rpynne. Ha Heil OH 3HaKOMHT
KypcaHTOB  (clyliatened, CTYJIEHTOB) C TIOPSJIKOM TMPOBEAEHUS JK3aMeHa U
TpeOOBAHUAMU, MPEABIBISIEMBIMI K HUM I10 JIAHHOMY DPa3Jeily IUCHUILTUHBI, oOpaliaer
BHMMAaHHE HA KJIIOUYEBbIE BOIIPOCHI, OTBEYAET HA BOIIPOCHI CIIYIIATEIICH.

Kaxxapiit Ouser coaepKuT YeThipe BOIpoca:

[lepBrIii BOMpOC CONEPKUT OOIIME BOMPOCHI MOCTPOEHUS M MPHUHLMIIOB pPabOTHI
npuOOpOB KOHTPOJS MapaMeTpoB TEXHOJOTMYECKHX IPOLIECCOB, CUCTEM MOKapHOU
CUTHAJIN3ALINU, TEXHUUECKUX CPEACTB MOKAPHOW CUTHAIU3ALUUA U CUCTEM OMOBEIIECHUS U
YIIPaBJICHUsI DBaKyallUe.

Btopoit Bompoc coaepkut oOIye BOMPOCHI MOCTPOCHUS W TMPUHIMIIOB PabOTHI
ABTOMATHYECKUX YCTAHOBOK MOXKAPOTYILIECHHUS.

Tperut BOIIPOC COAECPKUT 3a4a4M IO PACUYETY CUCTEM MOKAPHOU CHUTHAIM3ALIUU,
YCTAHOBOK TOYKAPOTYIIEHUS, TaK KaK »DSK3aMEHYEMBIM JOJDKEH II0KAa3aTh YCBOCHHE
PaCUYETHBIX METOMMUK.
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YerBepThlll BOIIPOC HOCUT IIpaKkTUYECKH xapakrep. KypcaHTsl, ciymarens,
CTYACHT JAOJDKHBI TPOAEMOHCTPUPOBATh HAaBBIKM pabOThl C pa3IUYHBIMU THUIAMHU
npuOOpOB  OXPaHHO-TIOKAPHOW CHUTHAIM3AIMM BXOISIIMX B CHCTEMY TOXKapHOH
curHasimzanuu. Kpome 3Toro AOMKHBI YMETh CTABUThH B JICKYPHBIA PEXUM U MPOBEPSITH
paboTOCIIOCOOHOCTh ABTOMATHUECKUX YCTAHOBOK MOXKAPOTYIICHHUS.

[IaTb1ii Bompoc Ha MHOCTPAaHHOM s3bike. HeoOXomumo mpouyuTaTh, MEPEBECTH U
OTBETUT.

MCTOI[I/I‘-ICCKI/IC PCKOMCHAAINH 110 BBIIIOJIHCHUIO KYPCOBOI'O ITPOCKTUPOBAHUA

KypcoBoe npoekTupoBaHue BHIMOIHIETCS Ha OCHOBaHUU Paboyero yueOHOro riaHa
MBaHOBCKOW MOKApHO-CNACATENBHOM aKageMHuu [ 0CyTapCTBEHHOW NPOTUBOIOKAPHOU
ciyx061 MUC Poccun u paboueii nporpammsl Kypca «IIpousBojacTBeHHas U moxapHas
aBToMaThKa». KypcoBoil MpOEKT MpeaycCMOTPEH KypCaHTOB (CTYJIEHTOB), a TAKXKe IS
ciymaresuei gakyapTera 3204HOT0 00yUYEeHHUS.

BeinosHeHre KypcoBOro IIPOCKTHUPOBAHMS OCYLIECTBIAETCS B 4achl 3aHATHH,
OIPENEIICHHBIX TEMAaTUYECKUM IUJJAHOM M PACIUCAHUEM 3aHATUH, a TaKXKe B Yackl
CaMOITOATrOTOBKHU.

TeMaTnka KypcOBOTO IPOEKTUPOBAHUS OIPEACIIETC METOAUYECKON CEKLUEH, a
BAPUAHT 33J1aHU HA KypCOBOE IPOECKTUPOBAHUE BBIAACTCSA PYKOBOIMTENIEM BBIIIOJHEHUS
IPOEKTa. YYaluics MOXKET CaMOCTOSITENIbHO BbIOpaTh TEMY KypCOBOTO MPOEKTUPOBAHUS,
OTJINYHYIO OT 3aJIaHHOM, COTJIaCOBAB €€ CO CBOMM PYKOBOJMTENIEM. 3aKPEIUICHUE TEMBI
3a1aHUS IS BBIIOJIHEHUS KypCOBOTO ITPOEKTA 33 YYalIUMCs IPOU3BOIUTCS HE MEHEE YEM
3a 3 Mecsua 40 Ha4yalla 9K3aMEHAMOHHOM CECCHH.

[Inan-rpaduk BBINOJHEHHS] KypCOBOIO MPOEKTA YTBEPKIAAETCS PYKOBOJIUTEIEM HE
no3nHee 10 gHel mocne noJiy4eHusl y9alumces 3aJaius Il KypCOBOTO IPOEKTUPOBAHUS.

BrInosHEHHBI  KypCOBOM MPOEKT MPEACTABISACTCS Ha OT3bIB  HAYYHOMY
PYKOBOJUTEIO HE TO3JIHEE, YeM 3a 15 nHel 1o sk3aMeHanuoHHOM ceccud. He mo3guee 7
IHEH II0Ce CAa4u Ha pPELEH3UPOBAHUE IIPOEKT C IMHMCBMEHHBIM OT3BIBOM HAy4HOIO
PYKOBOAMTENA BO3BPAILACTCS Yy4YalleMyCs U1 O3HAKOMIIEHMS C 3aMEYaHUsIMM U HX
npopaboTku. V3MeHeHHs B KypCOBOM MPOEKTE IMOCIIE MOTYYEHHs] OT3bIBa ydYallUMCs HE
JOITYCKAIOTCS, HO JOJKHBI ObITh YYT€HbI HAYYHBIM PYKOBOJUTENIEM MIPH 3allIUTE.

KypcoBoii mpoekT, Mpu3HaHHBIA HE OTBEYAIOIIMM MPEIbABIIEMBbIM TPEOOBAHUSM,
BO3BpaIaeTCs ydyaliemycs Ajs 10pabOTKH, IPU 3TOM YKa3bIBAIOTCS HEJAOCTATKU MPOEKTa
Y JAIOTCSl PEKOMEHIAlMK 10 UX YCTPaHEHUIO.

3ammTa KypcOBOIO MNPOEKTa YYallMMCS MPOBOJIWTCS WHAMBUAYAIBHO 10 Hadala
AK3aMEHalMOHHOW ceccuu. Ha 3ammrty Moryt ObITh MPUIJIALIEHBI APYrUue NpernogaBaTenu
MHCTUTYTA.

KonkpeTHyro aaTy 3amuThl NpOEKTa OMNPEAEHSeT HAYYHBIM PYKOBOJIMTENb IOCIE
CIa4M BBIIOJIHEHHOTO MTPOEKTA.

KoncynpTrpoBanue ydamuxcss I0 KypCOBOMY IPOEKTHPOBAHMIO HPOBOIUTCS
Hay4YHbIM  pPYKOBOAMTENIEM  (MpernojaBaTeNeM) B 4achl  KOHCYJbTAaUWd WA
CaMOITOATrOTOBKH y4aIlUuXCsl.

VYyammiicst Ha 3aIUTe KypCOBOTO MPOEKTA JIOJKEH OBITh TOTOB:

- K KpaTKOMY H3JIOKEHMI0O OCHOBHOIO COZIEp)KaHUSA KypCOBOIO IIPOEKTA,
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pPEe3yJbTaTOB UCCIIEIOBAHUS, PACUETOB;

- K co0eceZI0BaHUIO MO OTJENIBHBIM YacCTsIM KypCOBOTO MPOEKTA;

- K OTBETY Ha JONOJHUTENbHbIE U YTOUHSIOIINE COJIEP>KaHUE KypCOBOI'O MPOEKTa
BOITPOCHI.

PaboTa mo KypcoBOMYy INPOEKTUPOBAHHUIO OLIEHUWBAETCS B XOJI€ PELICH3UPOBAHUS U
WMHANBUAYAIBHOTO cobeceoBaHus (3amuThl). Pe3ynpTar 3ammuThl pabOThl OLIEHUBACTCS
au¢GepeHIUPOBAHHON OIICHKOW: «OTIUYHO», «XOPOILIOY», «YAOBIETBOPUTENbHO». [Ipu
ONPEEIICHNN OLUEHKU KYypCOBOIO NMPOEKTUPOBAHUSA NMPUHUMAETCS BO BHUMAHUE YPOBEHb
TEOPETUUECKON, HAYYHON U MIPAKTUYECKOM MOJTOTOBKH YYaIIerocs, pe3yJibTaTbl padOThl.

I[Ipy  momyyeHHH  HEYAOBJIETBOPUTENBHOM  OLEHKM 1O  pe3yjibTaram
UHAMBUIYAIbHOTO co0eceoBaHusl  (3alllUThl), YyYalluhcs o00s3aH JOMOJIHUTEIIbHO
NOATOTOBUTHCS K MOBTOPHOW 3AIIUTE C YYETOM BBICKA3aHHBIX 3aMEYaHUN U MPETECH3UMU.
IloBTOpHasg 3ammMTa KypCOBOrO IPOEKTAa JOJDKHA  3aBEPIIATBCS 10  Hadala
DK3aMEHAlMOHHON CECCHH.

Hrorosas paboTa J0JIKHA UMETh B CBOEM COCTAaBE CIEAYIOLIUE PA3EIIbL:
TUTYJIBHBIN JIUCT;

orJiaBjicHUE (COJIep)KaHUE);

BBEJICHME;

TEOpETHYECKAs YacCTh;

MPaKTUYECKAsl YaCTh;

BBIBO/IbI M TIPEJIOKEHNUS;

MPUIIOKECHUS;

CIIMCOK MCIOJIB3YEMOM JIUTEPATYPHI.

Ha TutynpHOM NUCTE yKa3bIBalOTCS HAMMEHOBAHME U MPUHAJICKHOCTh Y4EOHOTO
3aBEJICHUSI; CTPYKTYpHOE MOAPA3NACICHUE W HAUMEHOBAaHUE AUCUUIUIMHBI, B pPaMKax
KOTOPBIX BBIMOJHIETCS KYpPCOBOM MPOEKT; AOKHOCTD, CIIEUAIbHOE 3BaHUE, (paMuiius U
MHULIAAIIBI PYKOBOAMTEIS IPOEKTA U BHIMOJHUBILIETO padboTy.

B copepxaHuu NOMKHBI OBITh MPUBENEHBI 3arojOBKHU pPa3fenoB (MOapa3aesios,
naparpa¢oB, IYHKTOB) pabOThl C yKa3aHUEM HOMEPOB CTpaHUIl B  TOH
MOCJIEIOBATEILHOCTH, B KOTOPO OHU NPUBEAECHBI B padoTe.

Bo BBenenun (06beM 1-2 cTp.) 060CHOBBIBAIOTCS BHIOOP TEMBI, €€ aKTyalbHOCTH,
YKa3bIBAIOTCA 3a/1a4M U UCXOJHBIE TAHHBIE 7151 paOOTHI.

B Teopernueckoil YacTHM pacCMaTpUBAETCA COACPKAHUE 3aKOHOJATENbHBIX M
OCHOBOIIOJIAral0IIUX HOPMATUBHBIX JTOKYMEHTOB, OTMEUYAOTCS IOJIOXKEHUS JOKYMEHTOB,
MMEIOLIUE HEMOCPEACTBEHHOE OTHOLIEHHE K TeMe paboThl, MPOBOJUTCS 0030p W aHAIU3
HAayYHO-TEXHUYECKUX  HCTOYHUKOB  HMH(pOpMalLMuM IO  TeMaTHKe  KypCOBOTrO
IIPOEKTUPOBAHMSI.

B npaktuueckoil yactu moApoOHO M3NaraeTcs X0/ peuleHHs MOCTaBJICHHBIX 3ajad,
MIPOBOJATCA NPEIYCMOTPEHHBIE 3aJaHMEM TUAPABINYECKHE PACUETBI, BBINOJHAETCS
rpaduyeckas 4acTh.

BriBobI W TIpeUIOKEHUST JOJKHBI COJIEp)KaTh KpaTKoe OO0OOIIEHHE U OILICHKY
pe3ynbTaToB pabOThl, & TakKe MPEJIOKEHUS MO COBEPIICHCTBOBAHUIO U TMOBBILICHUIO
3¢ (PEKTUBHOCTH UCIIOJIB30BAHUS CUCTEM MOKAPHON aBTOMATHKHU.

N GORWDE
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B npunoxxeHust BBIHOCATCS TEXHUYECKHUE XaPAKTEPUCTUKU MPUOOPOB, MPUMEHHOTO
00Opy/IOBaHUSl YCTAHOBOK IMOKApPOTYILECHUS, CXEMbl U BCIIOMOTATENbHBIE MaTepUabl
(Tabnuiibl, rpa@uKyU, TMarpaMMBbl U T.J.).

B cnmucok uCHOab30BaHHOM JHUTEpaTypbl BKJIIOYAIOTCS TOJBKO T€ HCTOYHHKH,
KOTOPBIE HAIIUIA TPUMEHEHNE TIPH BBITOJTHEHUHU PaOOTHI.

O06BeM KypcoBoit paboThI (IIPOEKTA) JOJDKEH COCTABIATH MpuMepHO 25-30 cTpaHull
MAaIIHHOMUCHOTO TEKCTa.

PaGota mo KypcOBOMYy MNPOEKTUPOBAHUIO JIOJKHA ObITH O(opmIiIeHa Ha JHUCTaX
dbopmata A4 Ha OHOM CTOPOHE MAIIMHOMHUCHBIM crocoboM. JlomyckaeTcsi, B MOpsIKe
UCKIIFOUeHUs, 0hopMIIeHHE PAaOOTH PYKOIMMCHBIM CIIOCOOOM (YETKUMH OyKBaMU BBICOTOM
3 -5 mm).

Kaxnass ctpykrypHas yacTh paOOThl JOKHA MMETh YCTAHOBJIEHHBIN 3arojoBOK,
Hanpumep, «OrnaBineHue», «BbBoab» U T. M. TeopeTudeckas U MpaKTHYECKas 4acTd
JOJHKHBI UMETh KOHKPETHBIE HAMMEHOBAHUS, COOTBETCTBYIOIINE TeMe padoThl. Paznensr u
MoJIpa3iesibl paboThI JOKHBI OBITH IPOHYMEPOBAHBI.

Martepuan crienyer wus3jaratb SICHO W JAKOHMYHO. TepMuUHBI, ompeneneHus,
YCIIOBHBIE COKpAIllEHUS] CIOB W T. M. JOJDKHBI COOTBETCTBOBaTh TPeOOBaHUSAM
rOCyIapCTBEHHBIX CTaHIAPTOB.

Bce nmucThl 10DKHBI OBITH TIPOHYMEPOBAHBI. TUTYJIBHBINA JIUCT HE HyMEpYyeTCs, HO
YUUTBHIBAETCSI, HOMED JINCTa MPOCTABIISIETCS B LIEHTPE IMOJISI BEPXHETO KOJOHTUTYIIA.

Hywmepatus pucyHkoB, cxeM U Tabsuil B paboTe CKBO3Has WM 1o pasaenam. Ha Bce
PUCYHKH, CXEMbI, TaOIHUIIbI, (GOpMyJbl U (HOPMBI JTOKYMEHTOB JOJDKHBI OBITh CCHUIKH B
TEeKCTe. YCIOBHbIE OOO3HAYEHUSI Ha CXeMax TMPUBOJATCA B COOTBETCTBUHM C
HOPMATUBHBIMH JOKyMeHTamu. [Ipu pacuerax okpyriieHHe 3HAYCHUH CJIeIyeT MPOBOJIUTD
70 4YeTBepTod IMGphl TOCIe 3amiaTod BKIIOYUTEIHHO. B HEKOTOphIX chydasx Mpu
HaXOXJIEHUU T[apaMeTPOB, OMPEIEIIEMbIX IIEJBIMU YUCIaMu (KOJUYECTBO JIMHUM,
KOJIMYECTBO JAMCIETYEPOB U T.J.), OKPYTJIEHHE MOXKET MPOU3BOAUTHCS 10 OJHOU IHQPPHI
MOCJIE 3aMSATON BKIOYUTENBHO UITU 10 IEPBOM 3HAUMMOM LIUPPHI.

Cnucok HCHOJb30BAHHOW  JIUTEpATyphl CoOCTaBisieTcs W odopmiisieTcss B
COOTBETCTBUM €  TpeOOBaHUSMH  TOCYJAapCTBEHHBIX  CTAaHIAPTOB  CHCTEMBI
MH(})OpMaIMOHHO-0MOIHOTpaUUEecKOro U U3AaTEIbCKOrO JIeNa.

3akoHUYeHHass paboTa KOMIUIEKTYETCS B MOPSAKE, YKa3aHHOM B Hauaje pasjena:
TUTYJIBLHBIN JIUCT, OTJIABJICHUE U Jajiee Mo cnucKy. PaboTa momxHa ObITH COpOIIIOpOBaHa
Y TIO/IMKMCAHA YYAIIUMCSI Ha TOCJIETHEM JIUCTE.

JIyis1 BBITIOJIHEHMSI KYPCOBOTO TMPOECKTUPOBAHMS YYAIIEMYCsl BBIIAIOTCS HUCXOIHBIC
naHHble. BapuaHT 3aaHust BeIOMpaeTcs ydalumcs Mo ero HOMepy B Y4eOHOM >KypHae
TPYIIIBL.

B xo00e svinonnenus Kypcogoeo npoexmuposanus mpebyemcsi.
1) naTh XapaKTepUCTUKY MOKAPHOM OMACHOCTH 3aIUIIAEMOTO O0BEKTA, OITUCATh
TEXHOJIOTHIO TIPOU3BOCTBA U KOHCTPYKTUBHBIE 0COOCHHOCTH MTOMEIIICHUS;
2) MpOBECTH aHAJIN3 MOXKAPHOM OTTACHOCTH MPUMEHSIEMBIX BEIIECTB U MAaTEPUAJIOB;
3) yka3zaTh BO3MOKHBIC TPUYHMHBI, CXEMBbI PA3BUTHS U XapaKTEPHBIC MPU3HAKU
[Toxkapa,;
4) nath 000CHOBaHHME HEOOXOIMMOCTH MTPUMEHEHUS aBTOMAaTHUYECKUX CHCTEM
MIPOTUBOIOKAPHOU 3aIUTHI;
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5) mpou3BecTy BEIOOP OCHOBHBIX IMAPAMETPOB CUCTEMbI 3aIUThI IOKaAPOOMACHOTO
00BeKTa;

6) MPOM3BECTH PaCUYET KPUTHUCCKOW MPOAOHKUTEIIBHOCTH TI0XKapa ISl BEIOOpA CHCTEMBI
3aIycKa yCTaHOBKH MOKapOTYIICHNUS,

7) omnpenenuTh BHJA ~ OTHETYIIAIET0  BEIIECTBA, HWHTEHCHUBHOCTh U  CIOCOO
MOXKaPOTYIICHHUS,

9) cocTaBUTh CTPYKTYPHYIO U NPUHIIUITUATBHYIO CXEMbI CUCTEM OOHAPYXEHHUSI U TYIICHUS
noxkapa,

10) mpou3BecTH THIPABIUYECKUN pacueT YCTAaHOBKU MOXKAPOTYIIICHHUS,

11) mpousBecTH KOMIIOHOBKY YCTAHOBKH IMOKApOTYIIEHUS M COCTaBUTH OIMCAaHUE €€
paboTHI;

12) pa3zpaboTaTh MHCTPYKIMH JiJIsi 00CTYKUBAIOLIETO U JICKYPHOTO MepcoHaia

0 TEXHUYECKOMY COJICP’KAHUI0 YCTAHOBOK MOKAPHON aBTOMAaTUKH

Ha 0OBEKT.

KypcoBoe mpoeKkTHUpOBaHHE PEKOMEHIYETCS MPOU3BOAUTL IO  CJICAYIOIINM

OCHOBHBIM 3TariaM BBIMIOJHEHUS paOOThI:

BBIOOD U aHAJIU3 TEMBI;

COCTaBJICHUE TJIaHA BBITIOJIHEHUS MTPOCKTA;
oA00p AUTEPATYphl, PaKTUIECKUX MATEPUAIIOB;
npopaboTKa METOAUK TUAPABINYECKOTO pacUueTa;
BBITIOJIHEHUE TPaPUUIECKOT0 MaTepHala;
odopmiieHHE PabOTHI.

Bb160p TeMbl peKOMEHTyeTCsl TPOU3BOAUTH M0 HAIMYHUIO, Y yYallerocs KakKux-1uoo
JNAHHBIX (WM JOCTYyNa K HUM) MO TOM WIIA MHOM TE€ME, a TAaKK€ HAa OCHOBE HMMEIOLIUXCS
3HaHUU 0 MPEANOJIaraéMor TEMaTUKE KypCOBOTO IPOECKTUPOBAHMSL.

[Tocne BbIOOpa W YTBEPXKACHHS TEMbl KypCOBOM pabOThI MPOEKTa Yydyaliuics
MpUCTyNaeT K MNoa0Opy W M3YYEHHUIO JUTEpaTyphbl, MAaTEpUAIOB, HEOOXOIUMBIX IS
BBITIOJTHEHUS pa0OTHI.

[TonoOpaB u wu3y4uB HHQPOPMAIMOHHBIE MaTepualbl, a TaKXE BHUMATEIbHO
O03HAKOMUBIIIUCh C METOAUYECKUMHU PEKOMEHJAIMSIMHU, YyYallUHCAd TMPUCTYMAECT K
COCTAaBJICHUIO TUJIaHA KypcOBOM paboThl (mpoekta). [lmaH MokeT OBbITh MPOCTBIM WU
cloxHbIM. [IpocToli mMmiaH mpeaycMaTpUBaeT MEPEUCHb JIMIIL OCHOBHBIX Pa3JeioB.
CroxHbIN IUIaH TpEAIoyiaraeT Hajluyue pas3fesioB, KaXAbld U3 KOTOPBIX BKIIOYAET
HECKOJIBKO Mojpa3aeioB. [1nan cormacoBeIiBaeTcs ¢ HAy4YHbIM pykoBoauTteseM. Ha ocHoBe
MjaHa TPOEKTa COCTaBIsETCA IUIAH-Tpa@UK  BBIMOJHEHUS  TMPOEKTa, KOTOPHIM
MpEayCMaTPUBAECT ONPEACICHUE OCHOBHBIX ATAllOB €ro HAMMCAHUA U YTBEPKAACTCA
Hay4YHBIM PYKOBOJUTEJIEM.

[Tocne cocraBneHuss W yTBEPXKICHHUS IUIaHA CJEAyeT CHadayla TIIyOOKO H3YyYHTh
TEOPETHUECKHE OCHOBBI BOMPOCA, a TaKKEe METOIUKY TPOBEACHUS HEO0OXOIUMBIX
pacueToB. Pe3ynbraToM 3TOM pabOThI SBISIETCS HAMKMCAHUE KYPCOBOTO MPOEKTa, OCHOBY
KOTOPOTO  COCTaBJISIIOT ~ TEOpETUUECKas, IMpakThuueckas (MPOEKTHO-pacueTHas) U
rpaduyeckas 4acTHu.

B BbIBOJaX W MOpPEeMIOKEHUSIX HEOOXOIUMO TMPOBECTH aHAIU3 IOJTYYEHHBIX
pe3yJabTaTOB, OTMEYAIOTCSI OCHOBHBIC HAMpPaBJICHUS COBEPIICHCTBOBAHUS W Pa3BUTHUS

ok wdE
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CTPYKTYPHBIX  TNPUHLMIIOB  TMOCTPOCHHMS  CHUCTEM  MPOTHUBOMOXKAPHOM  3allUTHI,
MOJIEPHU3AIIMU TEXHUYECKOW 0a3bl, MPEaoaaracMble pe3yJibTaThl 3TON JEATEIIbHOCTH.

[Ipu pa3paboTke CTPYKTYPHOM CXEMBbI CHUCTEMBI IOXAPOTYIICHHS M pacyeTe ee
MapaMeTpOB HEJOCTAIONINE JaHHbIE (TEXHUYECKHUE XapaKTEPUCTUKHU) clelyeT OpaTh M3
JOTIOJIHUTENIBHBIX UCTOYHUKOB (crpaBouHbix Tabmun, HCUC u nap.) co cchlikoid Ha
JTAHHBIC UCTOYHUKH.

MCTOI[H‘IGCKI/IG PCKOMCHAAIIUHU I10 BBIITOJIHCHUIO BBIHYCKHOﬁ KB&HH(i)HKaHHOHHOﬁ pa60TI>I

Breimonnenue  BeIMyckHOM — kBamddukamuonHot  pabotel (BKP)  sBnsercs
3aKIIOYUTENBHBIM  3TAalloM OOy4YeHUSI W HMEeT CBOeW 1ENbl0 CHCTeMaTH3alluIo,
3aKpEIUICHUE U PaCIIMPEHUE TEOPETUUYECKUX 3HAHMM, YTIIyOJIEHHOE U3yYeHHEe OJHOTO W3
HampaBJeHU oOecrieueHuss 0e30MacHOCTH >KM3HENECATEIbHOCTH HACEJEeHUs, Pa3BUTHE
pacueTHO-TpaUUECKUX HABBHIKOB W OBJIAJICHUE HABBIKAMH CAMOCTOSTEIBHOTO PEIICHUS
MHKEeHEpHbIX 3amad. BKP mo3Bomsier npoBepuTh yMEHME CTYIAEHTa MPUMEHSTH
MOJYYCHHbIC 3HAHUSA TPU PEIICHUM HWHXXEHEPHBIX M MPOU3BOJICTBEHHBIX 3a1ady, JaeT
BO3MOXHOCTh IIPOSIBUTH CBOM TBOPUECKUE CITIOCOOHOCTH.

BKP BbInosiHSIETCS HA OCHOBAHUM MPOTPAMMBI MOJTOTOBKH KBATU(PUIIUPOBAHHBIX
CIECMAIUCTOB B COOTBETCTBUU C TOCYJAapCTBEHHBIM O0pa30BaTEIbHBIM CTaHIAPTOM
BBICIIETO  OPO(PECCHOHATBLHOTO  00pa30BaHMS MO  HAMpPaBJICHUIO  IOJTOTOBKHU
JTUIITIOMUPOBAHHOIO CIIEUAINCTa «be30MacHOCTh KU3HEACATEIbHOCTI.

BrinyckHol  KBanM(pUKAIMOHHON pabOTON SBISETCS JUIUIOMHBIA TPOEKT WU
JTUIUIOMHAsi paboTa, Ha OCHOBE KOTOpoil ['ocymapcTBeHHasl aTTecTalldOHHAs KOMUCCHS
(FAK) HIICA TTIC MYC Poccuu pemaer BONPOC O TMPUCBOCHUU CIYIIATEIIO
COOTBETCTBYIOIIEH KBaTU(UKAIUY.

[{enpro BBITYCKHON KBAIM(PUKAIIMOHHOMN pabOTHI SBIISICTCS:

CHUCTEeMATH3allMsl, 3aKpelyieHue W paclIupeHue TEOPETUYECKUX 3HAHUM U
MPAKTUYECKUX HABBIKOB IO CIEIHATBHOCTH, a TAK)KE YMEHUE IPUMEHSIThH UX JJISI PEIICHUS
KOHKPETHBIX MPAKTUYECKUX 3a7a4 B 00JIaCTH MOKapHOH OE30MaCHOCTH;

OTpeIeJICHHEe YPOBHS WHXKCHEPHOW MOATOTOBICHHOCTH CIylIaTeNeld K pelieHUuro
KOHKPETHBIX 3a]1a4 MPAKTUYECKOU eI TeILHOCTH OPTraHOB rOCIOXKHAA30pa,;

pa3BUTHE HABBIKOB CaMOCTOSITEJIbHOW palOThl, MOMCKA, aHaIu3a M MPUMEHEHUS
uH(popmanuu;

OBJIaJICHHE METOJaMH HMHXKEHEPHBIX PacueToOB IPHU PEUICHUU pa3pabaThIBaeMbIX B
MIPOEKTE CUCTEM IOKAPHOU aBTOMATHUKHU;

COBEpUICHCTBOBAHUE HABBIKOB TMPUHATUS CAMOCTOSITENIbHBIX PEUICHUW, UX
00OCHOBAHHS U 3aIUTHI;

dbopmupoBaHUE AETOBON KYIbTYPhl ODOPMIICHHS TOKYMEHTAIIUH.

BKP npusBana BBIABUTH CIIOCOOHOCTDH CIIyIIATENsl HA OCHOBE MOJYYCHHBIX 3HAHHM
CaMOCTOSITEJIbHO peliaTh KOHKPETHbIC MpaKTUYECKHE 3ajladd B 0O0JIACTU TMOXKapHOU
0€30IaCHOCTH T10 3aIIUTe 0OBEKTOB C AaBTOMATUYECKON MPOTUBOIOKAPHOM 3aITUTHI.

B coorBercTBMM ¢ TOCTAaBIEHHBIMH LEJISIMH B TMpoliecce BbinodHeHuss BKP
CIIyIllIaTeslb B COOTBETCTBUM C BRIOPAHHOW TEMOM JIOJKEH PEIIUTh PSJI CICIYIOMNX 3a/1a4:

1. obocHOBaTh aKTYallbHOCTh BBIOPAHHOW TEMBI, €€ IIEHHOCTh W 3HAYCHHE IS

CHIDKEHHS YPOBHSI TIO’KapHOW OMACHOCTH;
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2. W3Y4YUTh TEOPETHUUECKHUE IMOJIOKEHUSI, HOPMATUBHO-TEXHUYECKYIO JOKYMEHTAIIHIO,
CTaTUCTUYECKHE MATEPUAJIbl, CIPABOYHYI0 M HAYYHO-TEXHUUYECKYIO JTUTEpPATypy IO
BbIOpanHoOi Teme BKP;

3. 3HaTh YCTPOWCTBO W TPHUHIUIIEI PabOThl OCHOBHBIX TEXHHUYECKHX CPEICTB
aBTOMATHYECKON MpOTUBOMOXapHO 3anuThl (AIIII3);

4. BeIOpaTh U 0OOCHOBATh HEOOXOIWMOCTH MPUMEHEHHUS CHCTEM IPOTHUBOIOKAPHOMN
3aIUTHI JJI1 CBOETO 00BEKTA, COTTIACHO HOPMATUBHO-TEXHUUECKOHN TOKYMEHTAIIHH.

5. nmpuMenutb B BKP coBpemeHHble U BHOBBH pa3padaThiBa€Mble CUCTEM IMOKApHOMN
CUTHAJIU3AIUU U NTOKapOTYIIECHNUS;

6. Ha OCHOBE MPOBEJECHHOTO pacyeTa CAeNiaTh BHIBOABI U pa3paboTaTh peKOMEHAAINH
0 TEXHUYECKOMY OOCITYKUBAHUIO U COJIEPKAHUIO CUCTEM MOKAaPHOU aBTOMATHKH,

/. BBIMIOJIHUTH pPacUeT OXUIAAEMOTO HKOHOMHUYECKOTO »d(pdexra OT BHEIPEHHUS
IpEeAJIaraéMbIX MEPOIIPUATHU;

8. odpopmuts padory B coorBercTBHH ¢ TpeboBanusmMu ECKJl, TOCT u mpyrumu
HOPMATHUBHBIMHU JOKYMEHTAMH.

[Tpu BemonHennn BKP ciymarens 10mKeH NpOSIBUTH MOJTHYI0 CAMOCTOSITETBHOCTD,
YMEHHUE PEelIaTh MOCTABJIEHHBIE MEpPE] HUM HAYYHO-TEXHUYECKHE U HCCIEAOBaTEIbCKUE
3a/1a4M, YMEHHE 0O0OCHOBBIBAThH MPUHSITHIC PEIICHMUS.

TeMaTrika BBIMOJHEHUS] BBITYCKHOW KBaTU(PUKAIIMOHHOW palOOThl ompenesnsieTcs
kadenpoil. CaymareasM MNPeIOCTaBISIETCS MpaBO BbIOOpa TeMbl pabOTHI (MpOEKTa) U3
npeaiokeHHoro kadenpoin mnepedHs. BpiOop Tembl AMIUIOMHOTO TMpoekTa (padoThl)
OTIpEIEISIETCS UHTEPEeCAMU U CKJIOHHOCTSIMU JUIUIOMHUKA K MPOOJieMe UCCIIEeI0OBAaHUS B
obnactu AIII3 00BEKTOB.

Temy BbIMYCKHON KBATM(PUKAIUOHHON paOOTHI I KOHKPETHOTO CIIyIIaTes] MOTYT
pEKOMEHI0BaTh Kadenpe KOMIUIEKTYIOIIUE OpraHbl, OJIHAKO MPaBO OKOHYATEIHHOIO
pEeIIeHuUs1 ATOr0 BOIpoca ocTaeTcs 3a kapeapoil.

[Ipyu BbIOOpE TEMBl BBIMYCKHOW  KBaNU(DUKAMOHHOW  pabOThl  ClIEqyeT
PYKOBOJICTBOBAThCSl AKTYaJIbHOCTHIO MPOOJIEMBI ISl KOHKPETHOIO pervoHa (rapHU30Ha
MUYC Poccun), BO3MOXKHOCTBIO MOJYYEHHUS JaHHBIX JJI1 MPOBEAEHUS COOTBETCTBYIOIIUX
pacyeToB, HAJIMYMEM CHEIUATbHOM HAy4YHO-TEXHUUYECKOU JUTEepaTypbl U HOPMATHBHBIX
JIOKYMEHTOB, TPAaKTHYECKONM 3HAYMMOCTBIO BBIOPAHHON TEeMbl JJIsI KOHKPETHOIO
rapHU30HA.

Tema BKP 1omkHO TMOJHOCTBIO XapaKTEpU30BATh MOCTABICHHYIO IMEpeEn
CiymiaTesieM OOIIYI0 TEXHUYECKYI0 WJIM Hay4YHYI0 3aJady M COJEpKaTh KOHKPETHOE
3aJlaHie Ha 00BEKT MPOEKTUPOBAHUS (UCCIICIOBAHNUS).

He nmo3anee 10 nueit mocnie ytBepxkaenus teMbl BKP numioMHuK npencraBisier
PYKOBOJMTEIIO JIETaIbHO pa3pabOTaHHOW KajeHAapHbIN TulaH (rpaduK) BBIMOTHEHUS
BKP. Ilo mepe BBITIOTHEHHSI ONPEIACICHHBIX ATANOB KaJCHAAPHOIO IJIaHA JUILNIOMHUK
MIPEICTABIISIET HAYYHOMY PYKOBOJUTEIO MAaTepUalbl JUTUIOMHOTO TIpoeKTa (paboThl) aiis
npoBepku. KaneHnapHbIi TIaH, yTBEPXKIEHHBIM HAayYHBIM PYKOBOAUTEEM, SIBIISIETCS
OCHOBHBIM OTYETHBIM JIOKYMEHTOM, IO KOTOPOMY KOHTPOJUPYETCS TEKYIee COCTOSHUE
paboThl HaJ JUIJIOMHBIM MPOEKTOM (paboToi). 3a MPUHATHIE B MPOEKTE TEXHUYECKUE
pelieHusi, BBIMOJHEHHBIE PAacdeThl, BBIBOJIbI, PE3yJbTaThl UCCIEIOBAHUN U Pa3pabOTOK
OTBETCTBEHHOCTh HECET JIMYHO aBTOP JIUILIOMHOIO MpoeKTa (paboThI).
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JIMTIIOMHUKY ClIelyeT MepUOoInYecKd MH(HOPMUPOBATh HAYYHOTO PYKOBOAMTENS O
XO0/I¢ TIOJTOTOBKH JTUTIJIOMHOTO TIPOEKTa (paboThl), KOHCYJIBTUPOBATHCS IO BBHI3BIBAIOIIAM
3aTPYJHECHHUS WJIM COMHEHHS BOIpOocaM U 0O0s3aTeIbHO CTaBUTh B HM3BECTHOCTH
PYKOBOIMTENSI O BO3MOXKHBIX OTKJIOHCHHMSIX OT YTBEPKIACHHOTO IutaHa (rpaduka)
BBITIOJTHCHHSI BBIMTYCKHOW KBaM(pUKaMOHHOW paboThl. Ha Bechk mepuoj BHITOJHEHUS
BKP ¢ pykoBoauTeleM yCTaHaBIMBAIOTCS CPOKHM KOHCYyJbTaluil (He pexe 1 pasza B 2
HEJIENN), & TAKXKE C KOHCYJIbTAaHTAMHU MO CHEIUAIbHBIM YaCTSIM MPOEKTa (IKOHOMUYECKOM,
TakTHdecko u T.4.). [Ipu cuctematnueckux HapylIeHUSX IulaHa-rpaduka MOJATOTOBKHU
paboThl (IIPOEKTa) HAYYHBIM PYKOBOJIMTENh BIpPaBE BHIHOCUTHh Ha 3acellaHue Kadeapsl
BOIIPOC O MPEKPAIEHUHN BBITIOJHEHUS yYaliuMcs paboThl (TIPOEKTa).

JIMTITOMHUKY CIIElyeT Y4YHMTBhIBATh, YTO HAYYHBIA PYKOBOAUTEIb HE SIBISIETCSA
pPEAaKTOPOM JUIJIOMHOIO TpoeKTa (paboThl) MU MOSTOMY HE JOJKEH MOMPaBIATH BCE
uMeromuecss B JIMIUVIOMHOM — TIpoekte  opdorpaduyueckue,  CHUHTaAKCUYECKUE,
CTUJIMCTUYECKUE U Jpyrue oOmuOKku. B Xoje BbBINOJTHEHUS TPOCKTa HAyUHBIN
PYKOBOAUTENb BBICTYNA€T B OCHOBHOM KAaK OIIMIOHEHT, YKAa3bIBACT IUIUIOMHHKY Ha
HEJIOCTATKU apTyMEHTAllMU, BBIBOJIOB M PE3YJIbTATOB, KOMIO3UIINH, CTPYKTYPHI MPOEKTa,
CTWJIA U3JIOKEHUS MaTEPHUala U T.I1., & TAKXKE MPEJIAraeT MyTH UX YCTPAHCHUS.

Pexomenmanum W 3amMeyaHWsT HAYYHOTO PYKOBOJIUTENS JUILUIOMHHUK JIOJKEH
BOCIIPUHUMATh TBOpUeCKU. OH MOXKET YYHUTBHIBAaTh HMX WJIM OTKJIOHSATH MO CBOEMY
YCMOTPEHUIO, TAaK KakK JajJbHEHIIas OTBETCTBEHHOCTh 34 TEOPETUYECKH U METO-
JOJIOTUYECKH TIPABWIIbHYIO pa3paboTKy MpoekTa (paboThl) U OCBEIICHUE TEMBI B I€JIOM,
KauecTBO CoOjepKaHusd M 3a O(OpMIICHHE BBIMTYCKHOM KBAIU(PUKAIMOHHON pPabOThI
MTOJTHOCTBIO JIEKUT HA TUTNIOMHHUKE.

[locne mnomydyeHuss OT cChaywmarens OKOoH4YaTenbHOro Bapuanta BKP HayuHblil
PYKOBOJIUTEIb, BBICTYNAIOIINNA IKCIIEPTOM KadeApbl, COCTaBISET MUCHbMEHHBIN OT3bIB, B
KOTOPOM BCECTOPOHHE Xxapakrepu3dyeT kauectBoO BKP, oTMewaer mnonoxurenbHbie
CTOpOHBI, 0co00€¢ BHUMaHHME oOpalaeT Ha OTMEUYECHHBbIE paHEe HEJOCTATKH, He
YCTpaHEHHbIC JAUIUIOMHUKOM, MOTHBHUPYET BO3MOXHOCTh WJIH HEIEJIeCO00pa3HOCTh
MPEJCTABIICHUS] BBIMYCKHON KBamu(UKalMOHHOW paboThl K 3ammuTte. B cBoeM OT3bIBE
Hay4YHBI PYKOBOJUTENb OTMEUAeT TaKX€ PUTMHUYHOCTH BBIMOJHEHUSI KAJICHIAPHOIO
MJaHa B TIPOIECCe MPOCKTUPOBaHUS (MCCIIEIOBAaHUS), TOOPOCOBECTHOCTh JUIIOMHUKA,
ONPENEISAECT CTEMEeHb CaMOCTOSTEIBHOCTH, AKTUBHOCTA M TBOPYECKOTO IMOJXO0AA,
MPOSIBJICHHBIC TUIVIOMHUKOM B TIEPUOJ MPOCKTUPOBAHUS (MCCIEAOBAHUSA), U ONpeaesieT
BO3MOYKHOCTh JIOITyCKa JUIIOMHOTO TIpoekTa (paboTel) Kk 3amure. OTpUIIaTEIbHBIN OT3bIB
PYKOBOJUTEIISI HE SIBJISIETCS MPEMATCTBUEM I 3aiuThl npoekrta (pabotel) B ['AK, ecnu
CJIyIIaTeNIb HE CYUTAET OT3BIB B JIOCTATOUHON CTENEHU OOBEKTUBHBIM.

[Tocne BeimoaHEHUST paOOTHI (ITPOEKTA) TUTIIOMHUK COCTABIISIET aHHOTAIMIO. B Heit
Jo/KHA OBITh OTpakeHa KpaTkas XapaKTepUCTHKa pPaboThl (TIPOEKTa) C YKa3aHHEM
OCHOBHBIX TIPOEKTHBIX PEIICHUN. AHHOTAIUS 0OPMIIIECTCS B ABYX IK3EMIUIAPAX, OJUH U3
KOTOPBIX MPEJCTABIISICTCS B YUEOHBIN OT/IEN, @ BTOPOM XpaHUTCA B KAPTOTEKE Kadeapsl.

3aBepiieHHas pabora (IMPOEKT) BMECTE€ C aAHHOTAIME W OT3BIBOM HAy4YHOTO
pYKOBOJUTENs He mo3aHee, dyem 3a 10 gHel m0 3amuThl, caaetcs Ha kadenpy u
PETUCTPUPYETCS B CIICIMAIBHOM >KypHasie Kadeaphl.

Jnst  momydeHuss  OOBEKTHBHOM  (AOMONHUTENIBHOM)  OLEHKH  BBITYCKHOMN
KBaJTU(DUKAIIMOHHONU paOOThI MTPOBOJAUTCS €€ BHEIIIHEE PEIICH3UPOBAHUE CIICIIMATUCTAMU B
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cooTBeTcTBYIOIIE oOnacTu. CocCTaB pPELEH3EHTOB OIpEAeseTCs Ha BbITyCKaIOIIEH
kadeape. B kauecTBe pernieH3eHTOB MOT'YT MPUBIIEKATHCS CIIEIUATUCTHI U 00JIACTH CHCTEM
CBSI3U W YINPABJICHUS, a TAaKXKE JOJDKHOCTHBIE JIMIA TEPPUTOPUATBHBIX U MECTHBIX
rapan3oHoB MUC Poccun, mpodeccopa u mpernogaBaTelid APyrux By30B, IPErogaBaTelIn
WHCTUTYTA, pa0OTAOIINE Ha CMEKHBIX Kadeapax.

B peniensun Ha JUTUIOMHBINA TIPOeKT (paboTy) MOJDKHO OBITH OTMEYEHO 3HAYCHUE
JAHHOW TEMBbI, €€ aKTyaJbHOCTb, TO, HACKOJHKO YCIEHIHO AWIUIOMHHUK CIPAaBISIETCS C
PACCMOTPEHHUEM TEOPETUYECKUX M TPAKTUYECKHUX BOIPOCOB B MPOLECCE AUIMIOMHOTO
POEKTUPOBaHUS (MCCIIeIOBaHUsA). 3aTEM JIaeTCs pa3BEepHYTas XapaKTepUCTHUKA KaKIOTO
paszena AUIUIOMHOTO MpoekTa (paboThl) C BBIIECIECHUEM IMOJOKUTEIBHBIX CTOPOH U
HEJ0CTAaTKOB. B 3aKkiIt04eHUN peleH3eHT U3laraeT CBOI0 TOUKY 3peHusi 00 00IIeM ypOoBHE
JUTUIOMHOTO TTpOeKTa (paboThl) M OLEHUBAET €ro MO MATUOAIIBHOM IIKaJe.

Peniensust nomkHa ObITh MpeAcTaBieHa Ha Kadeapy He Mo3aHee, YeM 3a TPH JHS 110
3amuThl. CoepxaHue pelieH3nn JOBOJIUTCA 10 CBEAEHUS 00y4aeMOTo He NO3JHEE, YEM 3a
JIeHb 10 3alluThl paboThl (mpoekTa). BHeceHne m3aMeHeHuit B padoTy (IPOEKT) Iocie
MOJIyYEHUS PELICH3UU HE JO0IMYCKAETCS.

Pemienne o nomycke paboThl (MpoeKTa) K 3allUTe MPUHUMAET HAaYJIbHUK Kaeaphl,
Ha KOTOPOM BBINIOJIHEHA padoTa (IIPOEKT), C COOTBETCTBYIONICH IMTOMETKON Ha THUTYJIHHOM
JIUCTE.

3amura paboThl (MIpOEKTa) MPOBOAUTCS HAa OTKpbITOM 3acenanuu I'AK, Ha kotopoe
MPUTIIAIIAIOTCA, KPOME JUIUIOMHUKOB, HAayYHbIE PYKOBOAMUTEINM M PELEH3EHThl padoT
(IpoekToB), a TakKe MOTryT MPHUCYTCTBOBAaTh MpenojaBaTeIn, COTPYIHUKH Kadenp,
npeacrasutenu ['TIC, obygaembie. B coctaB ['AK BXOAST BBICOKOKBaNU(MUIIMPOBAHHBIC
npenonaBarenu UIICA TTIC MUC Poccun wu npaktuueckue padotnuku [TIC.
[Ipeacenarens noaxkomuccuu ['AK nomkeH ObITH CHENMAIKUCTOM IO MPOQHIIO JaHHOM
MOJKOMHUCCUH, MMEIOIIUM Y4Y€HOE 3BaHHME W CTENeHb (Kak MpaBUJIO, ITO HaYaIbHUK
(3aBenyromnuit) kadenpor). CocTaB MOJKOMHUCCHU YTBEPXKIACTCS MPUKA30M HaydadbHUKA
NBanoBckoi mnoxapHo-criacatenbHor akanemun [TIC MYUYC Poccuun. 3apmauenn ['AK
SIBJISIETCS OMPECJICHUE YPOBHS MOATOTOBICHHOCTH AMIJIOMHUKA K MPOdeCCHOHAIBHOM
NEATeIbHOCTY W TPUHATHE PELICHUs] O TMPUCBOCHUM €My KBadu(UKAUK «UHXKEHEpa
MO’KApHOUN 0€30MaCHOCTHY.

Pacniucanne paborsl ['AK yTBepkmaercs ee mpeacenaTesieM HE MO3JHEE, YeM 3a
MecAll 0 Hauyajga 3al[uThl JUIUIOMHBIX MpOEeKTOB (paboT). Chnucku ciymartenei,
JNOMYILIEHHBIX K 3amuTe, npeactasistores B 'AK.

JIUTIOMHUK JIOJKEH HE TOJIBKO HAmucaTh BBICOKOKAYECTBEHHYIO paboTy, HO H
YMETh 3alIUTUTh €€, TaK KAaK HMHOTJa BBICOKAs OIIEHKA PYKOBOAUTENS M PELEH3EHTa
CHIKAeTCsl B pe3yJibTaTe IUIOXOW 3alllUThl. YCIENIHas 3alliTa OCHOBAHA Ha XOPOILIO
MOATOTOBJICHHOM Jokiaae. OOmias CTpyKTypa JOKjIana, KOHKPETHOE €ro COjep>KaHue
ONPENEIISIOTCS AUIIIOMHUKOM COBMECTHO C HAay4YHBIM pyKoBoauTeseMm. KpaTkuil 1okian
JIOJDKEH OBITh MOJTOTOBJICH MUCHbMEHHO, HO BBICTYIIATh HA 3aIllUTE CIEIYET, HEe 3aUUThIBas
TEeKCT Jokiaaa. OOmias CTpykTypa AOKJIaja AUIUIOMHHUKA JIOJDKHA COOTBETCTBOBATH
CTPYKTYp€ AUIJIOMHOTO TMpoekTa (paboThl) W MPEACTABICHHBIX WJUTFOCTpAIlUN, TaK Kak
OHU HEOOXOAMMBI ISl J0Ka3aTebCTBA WM JIEMOHCTpPAIIMM TOTO WJM WHOTO TOAXO0Ja,
pe3yJbTara, perieHus Wik BhIBOA.
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Jlo Hauana 3amuThl JUIUIOMHBIX MPOEKTOB (paboT) cilyliarelib MPEACTaBiIseT B
I'AK crnenyroiirie 1OKyMEHTHI:
3aJlaHe Ha JUTUIOMHBIN TPOEKT (paboTy);
MOSICHUTENIBbHYIO 3aMUCKY JUILTIOMHOTO MPOEKTa (paboThl);
OT3bIB HAYYHOTO PYKOBOAUTETIS,
CITpaBKa HA AaHTHUILIATUAT;
BHEILIHIOKO PELICH3UI0 HA TUIJIOMHBIN IPOEKT (padoTy);
JIOTOBOP O Tepe/iayu B OMOIUOTEKY;
aHHOTAIIMIO HA IUIUIOMHBIN MPOEKT (paboTy) B ABYX AK3EMILISpax.
Ha 3amuty pabotsl (mpoekTa) orBoautTcsa He Oosee 45 munyT. [Ipouenypa 3ammrhb
ycTaHaBiuBaerca npeacenaareneM ['AK mo coriiacoBaHuro ¢ YJ€HaMHM KOMHUCCHH.
Crnymiarens Ha 3alUIUTE JT0DKEH ObITh TOTOB:
K KPaTKOMY M3JIOKEHHUIO OCHOBHOTO COAEPKAHUS JUITIOMHOTO MTPOEKTA;
K IIPEACTABJIEHUIO PE3YJIBTATOB UCCIEAOBAHUS, PACUETOB;
K cO0€CeI0BAaHMIO M0 OTACIBHBIM BOIIPOCAM (YaCTSIM) AUILIOMHOTO MTPOCKTA;
K OTBETY Ha JOINOJHUTEIbHBIE W YTOUYHAIOIIAE COACPNKAHHE ITUILNIOMHOTO IPOEKTa
BOIPOCHI.
3ammTta BKP npoBoauTcs B ciienyromiei mociaeaoBaTeIbHOCTH:
1. [IpencraBiieHMe KOMUCCUU W TPUCYTCTBYIOIIUM CEKpPETapeM MPEIMETHON KOMHUCCHUU
I'AK numioMHMKa, TEMBbI €ro pabOThI (MPOEKTA).
2. loxnan nurioMHuKa (He 0osee 15 MUHYT), B KOTOPOM OH 0OOOCHOBBIBAET aKTyaJIbHOCTh
TEeMbI, (GOPMYIHPYET EIH M 3aJa4dl HCCIEIOBAaHUSA, METOIbl UX PEIICHHS, KPaTKO
U3JIaraeT OCHOBHBIE MOJIOKEHUS pa0OTHI (MPOEKTa), BHIBOIBI.
3. OTBEeTHl AMIUIOMHUKA Ha BOMPOCHI TEOPETUYECKOTO M MPAKTHUUYECKOTO XapakTepa,
cBsi3aHHbIE ¢ TeMoi 3amuuiaemoi BKP. Bonpocs! 3apatorcsa unenamu I'AK.
4. TlpencraBnenue cekperapeM npeametHor komuccun I'AK o13biBa, perieH3nn Ha padboTy
(TIPOEKT) M UHBIE MaTEepHUabl, €CJIM OHU MPUITIO0KECHBI.

. 3acllyliMBaHHE OTBETOB JAUIIJIOMHHUKA HA 3aMEYaHUs PEIICH3CHTA.

. BeicTymienust (1o JKeNlaHWI0) YYAaCTHUKOB 3acefaHus (Hay4dHbId PYKOBOJUTEIb,
PELICH3EHTHI).

[Ipu oTBETE HA BOMPOCHI TUIUIOMHUKY IO Pa3pelICHUIO MPeAceaaTeNs MpeIMETHON
komuccun ['AK mpenocraBisieTcs BO3MOXKHOCTH MCHOJIB30BAaTh JUIUIOMHYIO padoTy
(IpoekT). BBICTYIJIEHUS YYACTHUKOB 3aIUTHI TOJKHBI OBbITh JIAKOHUYHBIMU, 10 CYIIECTBY
U coJiepKaTh MOTUBUPOBAHHYIO OIIEHKY PabOTHI.

s mpoBenenus 3amuthl BKP numioMHMK OMDKEH MOATOTOBUTH HEOOXOIUMYIO
npezeHTanuo. [Ipesentanuss BKP Moxxer ObITH BHINIONIHEHA Ha IIaKaTax WM B Cpesie
Microsoft Power Point.

B cocraBe 00s3aTenbHBIX OYEHBb IOJIE3€H BBOJIHBIN TUTAKAT, B KOMIIAKTHOM BHUJIE
XapaKTepU3yIOIIUi aKTyallbHOCTb, 11€JIb U 33Ja4d, HAyYHYI0 HOBH3HY M NPAKTHUYECKYIO
LIEHHOCTh JIMIUIOMHOIO MPOEKTa. PEeKOMEHayeTcsi MOJArOTOBUTH «IAEPEBO» LIEJICH WU
AJITOPUTM HCCJIEAOBAHMS, IMOKA3bIBAIOIIME CTPYKTYPY pa3lielioB AUIJIOMHOTO IPOEKTA,
MECTO M POJIb KaXKJIOro paszjerna B oOIIed CTPYKType, MPUOPUTETHOCTh MOCTABICHHBIX
nened u 3amad. s AMIUIOMHBIX TMPOEKTOB TIEPBOIO M BTOPOro OJIOKOB TeM
1esecoodpas3eH IiakaT ¢ JUHAMUKONW OCHOBHBIX TOKa3zaTesel MoKapHOW OMacHOCTU Ha
TEPPUTOPUM  ATMUHUCTPATUBHO-TEPPUTOPUATILHON €IUHMIIBI W PE3yJbTaTOB O0OEBOM

o O1
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paboThI MOApPA3ACIICHUNA MOXKAPOTYIIEHUS TAPHU30HOB MOXKAPHOM OXpaHbl MO Trojam (3a
nocneanue 3-5 ner).

OCHOBHBIE PE3yNbTaThl HUCCIENOBAHUA LEIECOO0PAa3HO MPEACTABIATH B BHUJC
Tabnul, rpa@ukoB W aAuarpamMm (TUCTOTPaMM, KPYTrOBBIX, OOBEMHBIX U T.JA.), KOTOPBIC
MO3BOJIAT JIyYllle MOHATh M3JIOKEHHE Marepuaja JOKJIaJa Ha 3alluTe JUMIIOMHOIO
npoekTta. HeoOxoauMo Ha rurakaTax OTpa)KaTh pe3yJbTaThl MPEIIAraéMbIX MEPONPHITHIA
¥ PEKOMEH/IAIIH 10 PEHICHUIO MPOOIEMbI, ONIPEACICHHON TEMOW JUILIOMHOTO MPOEKTA.

OdeHb BaXKEH IUTAKaT IO OIEHKE AYKOHOMHUYECKON 3(h(eKTUBHOCTH pa3pabOTaHHOTO
IPOEKTa, BKJIIOYAIOIIUN KOJMYECTBEHHYIO OILICHKY M TpadUyecKyl0 HHTEpIpETAIUIO
MaTepHalia, a Tak)ke OCHOBHBIE BBIBOJIbI [0 IKOHOMHYECKOM YacTU JUIIJIOMHOTO MPOEKTA -
pacyeTHbIe (0’KUJaeMbI€) MOKA3aTENN B CPABHEHUH C OTYETHBIMU JIAHHBIMHU.

[lo coriacoBaHuIO ¢ HAyYHBIM PYKOBOAMTENIEM MOTYT OBITh MOJATOTOBJICHBI APYTHE
IUTAKaThl: HAIPUMED, NEUCTBYIOIIAA U TpeajaraemMasi OpraHu3alMoOHHO-()YHKIIMOHAbHAS
CTPYKTypa CHCTEMBI OIEPATUBHOTO YIPaBJICHUS M CBA3M B TApHU30HE, HAa MPHUMEpE
KOTOPOTO BBINOJHSJICS JUIUIOMHBIM TPOEKT. MOKeT ObITh NpemsioKeHa CUcTeMa
yIpaBJI€HUs OT/ACJIBHBIM MPOIIECCOM B paMKax OOILero Mmporiecca o0ecreueHus moxapHou
0€e30IacHOCTH, COCTOSAIIAas W3 TMOJCUCTEM UM DIIEMEHTOB, BKJIIOYAIOLIas ATallbl
(dhopmupoBanusi, GyHKIIMOHUPOBAHUS U PA3BUTHUS YIIPABIEHUECKOTO MpoIiecca.

[Tpu opranuzanuu npesentanuun BKP B cpene Microsoft Power Point komuuectBo
CJIAiIOB HE OTPaHUYEHO, HO 00lllee BpeMs JOKJIaa HE JIOJKHO MPEBBIIATH OTBEAECHHOE.
[Ipesentanust BKP B aToM citydae pomkHa sSBASThCA 00513aTelibHBIM TpuiioxkenueM BKP u
OBITH BBITIOJIHEHA B TIeYaTHOM hopme.

OOcyx/eHne pe3ylbTaTOB 3allUThl U BBICTABICHUE OLEHOK MPOBOAUTCS Ha
3akpbITOM 3acenanuu ['AK no 3aBepiieHun 3aiuThl Bcex padoT (IPOEKTOB), HAMEUYEHHBIX
Ha JaHHoe 3acenanue. llpu ompeneneHHMM OKOHYATENBHOM OLEHKM IO PE3YJIbTaTaM
3aIUTHI pabOTHI (IPOEKTA) YUUTHIBAIOTCS:

KaueCTBO BBINIOJIHEHUS pa0OThI (IPOEKTa), HOBU3HA U OPUTMHAIBLHOCTb pEeUIEHUH, ITyOnHa
MPOpPabOTKHU BCEX BOMPOCOB;

MPaKTUYECKAsi 3HAUYMMOCTb PE3yJIbTaTOB KBATM(PUKATMOHHON pabOTHI;

WCIIOJIb30BAHUE COBPEMEHHBIX HMH(POPMALIMOHHBIX TEXHOJOTUWA TPH  BBINOJIHEHUH
JUIUIOMHOM paOoThI (ITPOEKTA);

IPaMOTHOCTh OTBETOB JTUIIJIOMHHMKA Ha JOMOJHHUTENbHBIE BOIPOCHI;

OLICHKA PELICH3EHTa U OT3bIB PYKOBOAUTEIIS.

PesynbraTel 3ammThel paboThl (IIPOEKTa) OICHUBAIOTCS MO YeThIpeXOayuIbHOU
CUCTEME: «OTIUYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHO.
Pemenne mnpuHUMaeTcss NOPOCTHIM  OOJBUIMHCTBOM TOJIOCOB YJEHOB KOMMCCHUH,
YY4acTBYIOIIMX B 3acefaHud. [Ipm paBHOM 4MCIIE TOJIOCOB «3a» M «IIPOTHUB» TOJOC
npejacenarens ABIseTCs PEeIatolIiM.

Pemenne mnpenmerHoit komuccun ['AK 00 omeHke 3amMThl BBITYCKHHUKOM
IUIUIOMHOM paloThl (MpoeKTa) OOBABIAETCA B TOT € JI€Hb, KOTOpOE SBISETCS OC-
HOBaHUEM JUIsl BBIJIAYM JUIUIOMA TOCYIapCTBEHHOro obpasua. JIUIUIOMHUK MMEET MpaBo
oOxajoBaTh pemieHue npeaMmeTHod komuccuun ['AK mo pesynbTaTam 3amuTthl paOOThI
(IpoekTa) TOJIBKO B JIEHD 3allIUTHI.
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B cnywyae nHeaBku numuiomHuka Ha 3amuty BKP mo yBakutenbHON NpUYHMHE,
npeacenaTento npeaMmerHot komuccun I'AK npegocTaBisieTcst npaBo Ha3HAYUTH 3AILUTY B
JIPYTO€ BPEMs, HO HE MTO3KE AAThl OKOHYAaHHSI UTOTOBOW T'OCYAAPCTBEHHOW aTTECTAIUU.

B cnydae HesBKM JUIUIOMHHKA Ha 3alIUTy PabOTHI (MPOEKTa) M0 HEYBAXKUTEIHHOM
MPUYAHE JUIUIOMHHUK TIOJYy4YaeT HEYAOBJICTBOPUTEIBHYIO OLIEHKY. BBITYyCKHUK,
MOJIYYMBIITNI  HEYJOBICTBOPUTEIBHYIO OIICHKY 110 pe3yJdbTaTaM 3allUuThl PabOTHI
(mpoekTa), MOMJICKUT OTYUCICHUIO W3 MHCTUTYTAa W HANpPaBISICTCS B PaCHOpPSKEHUE
KOMIUJIEKTYIOILIEro oprana. EMy BbIJaeTCsl AUTIOM O HETIOJHOM BBICIIEM 00pa30BaHUMU.

['AK MoxeT mnpu3HaTh Iesieco00pa3HbIM MOBTOPHYIO 3alllUTy TOM K€ pPadoThI
(npoekrta), nMOO0 BBIHECTH PEUICHUE O 3aKPEIUICHHH 32 BBIIMYCKHUKOM HOBOM TEMBI U
ONPENEIIUTh CPOK MOBTOPHOW 3alUTHI, HO HE paHee, yeM uepe3 rold. OcCHOBaHUEM s
MOBTOPHOM 3aIlUTHI SBJISAETCS PAropT OBIBIIETO 00y4aeMOro U X0AaTaiiCTBO PYKOBOJICTBA
C MecTa €ro ciy>XObl MpHU MOJOXKUTEIBLHON XapakTepucTtuke. PeiieHue o aomycke K
MOBTOPHOM 3amuTe paldoThl (MpPOEKTa) MPUHUMAETCS B YCTAaHOBJIECHHOM MOPSIKE IO
panopTy HayajdbHUKA Kadeapbl U COTJIACOBAHUIO C 3aMECTUTEIEM HadallbHUKA AKaJeMHUU
1o yueOHoM padoTe.

[lepeueHb KOHTPOJBHBIX BOIIPOCOB JIJII CAMOCTOSITEILHON paOOThI yUaluxcs

1. YcTpoicTBO, CXE€Mbl MOCTPOCHUS, MNPUHUUN PabOThl MNPUOOPOB KOHTPOJIA
MapaMeTpOB TEMIEPATYPHI.

2. YCTpOWCTBO, CXEMbl IOCTPOCHHUSA, MpUHIMUN  PAOOTBI  KOHTPOJIBHO-
MU3MEPUTENLHBIX TPUOOPOB JTABJICHHUS.

3. CxeMbl MOCTPOCHMUSI, MIPUHITUIT PAOOTHI KOHTPOJIBbHO-U3MEPUTETHHBIX TPUOOPOB

pacxoa.

4. CxeMmbl TOCTPOCHHS, NPUHIMI PadOTHl MNPUOOPOB KOHTPOJISA IapaMeTPOB
YPOBHSI.

5. HasnaueHme, cxeMbl TIOCTPOCHHS, NPHHIMI pPabOTBl TEPMOXMMHYECKUX
ra30aHagIn3aTopoB.

6. HasmadeHme, cXeMbl TOCTPOCHHMS, TPHUHIUI pPabOThl Ta30aHAIN3aTOPOB,
OCHOBaHHBIX Ha (PM3UYECKHUX MPUHIIUIIAX U3MEPEHUSI.

7. ABTOMAaTH3MpPOBAHHBIE CHCTEMbI YIPABICHUS TEXHOJIOTUYECKUMHU MPOIECCAMU
(ACVYTII). Haznauenue, coctaB u ocHoBHbIE 3agaun ACVYIIT.

8. TpebGoBanus k mnwieidam mnoxkapHoi curHanmmuzanuu. CoequHUTENbHBIC U
NUTAIONINE JTUHUH CUCTEM MOXKAPHOH CUTHAIM3AIMK U anlapaTypbl YIPaBICHUS.

9. BzauMocCBs3b CHCTEM MOXKAPHON CUTHAJIM3ALUU C IPYTUMH T€XHOJOTUYECKUMHU
CUCTEMaMH.

10. CnocoObl  go3upoBaHUsl  MEHOOOpa3oBaTedsi B YCTAaHOBKax  MEHHOTO
MOKapOTYIICHUSI.

11. OcoOeHHOCTH PKCIUTyaTallid aBTOMAaTUYECKUX YCTAHOBOK ra30BOI0O

12. YcerpoiicTBo 151 OpUHIMO ~ pabOThl  YCTAaHOBOK  MOXKapOTYIICHUS
TOHKOPACIIBJICHHOW BOJOM.

13. DneKTponUTaHue CHUCTEM MOXKAPHOM CUTHAIM3AIMU W YCTAaHOBOK MOKapHOU
aBTOMATUKU. 3allMTHOE 3a3€MJICHHUE U 3aHYJICHUE.
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14. TlpuHuUNIBl  MOCTPOCHUST ABTOMATHYECKOM TMOXKApHOW  3alllUThl  37aHUN
MOBBIIMICHHOM dTAaKHOCTH.

15. TpeOoBaHusl K SKCIUTyaTalldd yCTaHOBOK IMOKapHOW aBTOMaTHKHU. [IpoBepka
TEXHUYECKOTO COCTOSHUSA MOKAPHON aBTOMATHUKHU.
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CiioBapb TEepPMHUHOB
no aucuuiuinie «IIpou3BoACTBEHHAA U MOKAPHASI ABTOMATUKA)

ABTOMATHYECKHMH IMOXKAPHBIH HU3BellaTeJb — T[OXKAPHBIM  W3BEIIATEIND,
pearupyromui Ha (akTopbl, COMYTCTBYIOLIUE MOXKapy.

ABTOHOMHBIH MOKAPHBIA M3BELIATEb — IOKAPHBIA U3BELIATENb, PEArUPYOLIIUN
Ha OMpEJICTICHHBIA YPOBEHb KOHIICHTPAIIMH a3P030JIbHBIX TPOIYKTOB TOpeHust (TMpoJin3a)
BELIECTB U MaTEpPHAJIOB U, BO3MOXKHO, APYTUX (haKTOpPOB MOXKapa, B KOPIyce KOTOPOTO
KOHCTPYKTHUBHO OOBEIMHEHbl ABTOHOMHBIM HMCTOYHUK IUTAHUS W BCE KOMIIOHEHTHI,
HeoOX0UMBbIE JJIsI OOHAPYKEHUS T0Kapa U HEMOCPEJCTBEHHOTO OMIOBEILICHUS O HEM.

ANIpecHbIM MOKAPHBIA M3BemIaTeJb — TOXAapHBIM M3BELIATENb, KOTOPBIN
nepenaeT Ha aJpecHbI MPUEMHO-KOHTPOJIBHBIM MPUOOP KOJA CBOEro ajpeca BMECTE C
U3BEUIEHUEM O TOXKape.

I'azoBbIil MOKAPHBIH M3BeLIATEJb — IMTOKapPHBIM W3BEIIATENb, PEATUPYIOIIUN Ha
rasbl, BBIICSIONIMECS IPU TIECHUH I TOPEHUU MATEPHUATIOB.

I'enepaTop orHerymamgero aj’po3ojsi — YCTPOMCTBO I  MOJy4YECHUS
OTHETYIIAIIEro0 a’po30Jis C 3aJaHHBIMHU IApAMETPAMU M MOJAYM €r0 B 3aIlUINAEMOE
ITIOMEILECHHUE.

JbIMOBOII HMOHM3ALUMOHHBIN (PAaAMOU3OTONHBIN) IMOKAPHBIA H3BEIIATE]b —
MOYKAPHBIM HW3BEIIATENb, NPUHIMI JCHUCTBUSA KOTOPOrO OCHOBAaH HA PErUCTpalU
M3MEHEHUW MOHU3ALMOHHOIO TOKA, BO3ZHUKAKOUIMX B PE3yJIbTATE€ BO3JACHCTBUS HA HETO
MIPOAYKTOB TOPEHHUS.

JAbIMOBOM ONTHYECKUI MMOKAPHBIN M3BellaTe/lb — II0XKApPHbIM W3BEIIATEIb,
pearupyronii Ha NpOAYKThl TOPEHHS, CIIOCOOHBIE BO3JEHCTBOBATH Ha MOTJIOMIAOIIYIO
WJIM PACCEUBAIOIIYIO0 CITIOCOOHOCTH M3Ty4YEHUsI B HHPPAKpPaCHOM, YIbTpadroIeTOBOM HIIU
BUIAMMOM JIMAIa30Hax CIIEKTpa.

/{bIMOBOI MOKAPHBIN M3BENIATEIb — MTOXKAPHBIA U3BEIIATEIb, PEATUPYIOINN HA
YaCTHUIIbl TBEPJIbIX WU KUJKUX MPOIYKTOB FOpEeHUs U (MJIK) MUpoJIK3a B aTMochepe.

30Ha KOHTPOJISI MOKAPHOM CUTHAJM3AUUM (MOKAPHBIX M3BeHIaTesen) —
COBOKYMHOCTh IUIOIIAJIeH, OOBEMOB IOMELIEHUH OOBEKTa, TMOSABICHUE B KOTOPBIX
(hakTOpOB Mokapa OyaeT 0OHAPYKEHO MOKAPHBIMU U3BEIIATEIISIMHU.

NHepuMOHHOCTH YCTAHOBKH — BPEMSI C MOMEHTA JOCTHMKEHUS KOHTPOJIUPYEMBIM
(dakTOopoM Mokapa nopora cpadaTbIBaHUs YyBCTBUTEIBHOIO AJIEMEHTA O Hayayla MoJlauu
OTHETYIIIAIIETO BEIIeCTBa (COCTaBa) B 3aIIUIIIAEMYIO 30HY.

KoMOMHUpOBaHHBIN NOXKAPHBIA H3BelIATENb — I[I0XKApHBIM HW3BELIATENb,
pearupyronuii Ha JaBa win 6osee akTopa moxapa.

JIuHeliHbIA MOKAPHBIM M3BemiaTe]b (ABIMOBOM, TEMJIOBOM) — MOXXapHBII
M3BEIIaTelb, PEarupyrONIMil Ha PaKkTOpHI OKapa B MPOTHKEHHOM, IMHEWHON 30HE.

MarucrpajabHbli TPYOONpPOBO. — TpyOOTIPOBOI, COEIMHSIOIIN I
pacrpenenuTeNbHble  YCTPOMCTBA  YCTAaHOBOK  Ta30BOIO  IMOXKApPOTYLWIEHHS  C
pacnpenenuTeabHbIMU TPYOOITPOBOIAMHU.

MakcuManbHO-AU(PPepeHIHANBHBIN TENJIOBOM MOKAPHbIA H3BelIaTelb —
MOYKAPHBIN W3BEIIATEND, COBMENIAIONIUI byHKIIIU MaKCHUMAaJIbHOTO u
g depeHnanbHOTO TEMIOBBIX MOXKAPHBIX U3BEIATENCH.
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MakcuMaJbHbIA TEIJIOBOM MOKAPHBLIA U3BEIIATE]b — MOKAPHbBIM W3BEIIATEND,
dbopMupyrOIIUi K3BEIICHUE O TMOXKape MPH MPEBBIINICHUN TEMIIEPaTypod OKpyXKaroulei
Cpelbl yCTAaHOBJIEHHOI'O IOPOTrOBOTO 3HAYEHHUsS] — TeMIepaTypel cpaldaTbIBaHUs
M3BEIIATEIIS.

MecTHOe BKJIIOYEeHHE (MYCK) YCTAHOBKM — BKJIIOUYEHHE (IYCK) OT ITYCKOBBIX
DJIEMEHTOB, YCTAaHABIMBAEMBIX B IIOMEIICHUM HACOCHOW CTAaHIMM WIM CTaHIUU
MTOKAPOTYLIEHHsI, a TAaKKE OT IIyCKOBBIX JJIEMEHTOB, YCTAHABIMBAEMBIX HA MOMYJIAX
N0KapOTYLICHHUS.

MoayjJbHasi YCTAaHOBKA IOKAPOTYLIEHMs — YCTAaHOBKA MOXKapOTYLIEHUS,
cocToflllass M3 OJHOTO WM HECKOJbKUX MOJYJIEH, CIIOCOOHBIX CaMOCTOSITEIEHO
BBITIOJIHATH (PYHKIUIO MOKAPOTYIICHUS U PA3MEIICHHBIX B 3aIIMIIAEMOM TTOMEIICHUU UITU
PSAIOM C HUM.

Moayjb MNOKApPOTYLIEHHS - YCTPOMCTBO, B KOpPIIyCE KOTOPOIO COBMEILIEHBI
(yHKIMHM XpaHEHHsS W MOJa4Yd OTHETYIAIIEero BEIIeCTBA MPH BO3JIECUCTBUH ITyCKOBOIO
VMMITYJIbCA HAa PUBOJ MOJTYJIS.

Hacagok — yCTpOMCTBO I BRIIYCKA U PACIIPEACIICHUS OTHETYIIANIETO BEIIECTBA.

Or”erymaimee BeleCTBO — BEIIECTBO, oOOianawmiee QU3NKO-XUMUYECKUMHU
CBOMCTBaMHU, ITO3BOJIIFOIIMMH CO3/1aTh YCIIOBHS JJIsSI IPEKPALIECHUS TOPEHMUS.

Opocuresib — yCTPOUCTBO JJIs1 pa3OpBhI3TUBAHUSI WM PACTIBUIIMBAHUS BOJbLI U/WIH
BOJIHBIX PACTBOPOB.

OCHOBHOI1 BOAONIMTATEJIb — BOJIOIUTATEb, 00ECTIEYNBAIOLINI pabOTy YCTAaHOBKH
MOKapOTYILEHUSI C PACUETHBIM PacxXxo/0M M JaBJICHUEM BOJbI U/WJIM BOJHOTO pacTBOpa B
TEYECHHE HOPMUPYEMOI'O BPEMEHH.

IlapamMerp  HerepMeTMYHOCTM  NOMELNEHMA  —  BEJIMYMHA,  YUCIEHHO
XapakTepusyrouias HErepMETUYHOCTh 3alUIIAeMOro IOMEILECHUS U olpeneisseMas Kak
OTHOIIIEHWE CYMMapHOW IUIOHIaJM TIOCTOSIHHO OTKPBITBIX IPOEMOB K 00BEMY
3aIMIIAEMOTO TOMEILECHHUS.

[Murarommii Tpy6onpoBoa — TpyOOINPOBOJ, COENAUHSIIOUIMI Y3€ll YIPABJICHUS C
pacnpenenuTeabHbIMU TPYOOITPOBOIAMHU.

IoOyaureabHasi cucreMa — TpyOONpPOBOA, 3aNOJHEHHBIM BOJOW, BOIHBIM
PacTBOpPOM, CKaTbIM BO3AYXOM, WJIM TPOC C TEIJIOBBIMU 3aMKaMH, NIPEIHA3HAYEHHBIE JUIS
aBTOMATHUYECKOIO W JWCTAHUMOHHOIO  BKJIKOYEHHS  JPEHYEPHBIX  YCTAHOBOK
MTOKAPOTYLIEHHUS], 4 TAKKE YCTAHOBOK ra30BOT0 MJIM MTOPOIIKOBOTO MOKApOTYIIEHUS

HoaBoasimuii  TpybompoBoag — TpyOONpPOBOA, COCIUHSIOMIUA  HCTOYHHMK
OTHETYIIAIIEr0 BEUIECTBA C Y3JIaMU YIIPABJICHUS.

IMo:xkapublii  uM3Bematejb IJIaMeHH —  T0pubop, pearupyromuid  Ha
AJIEKTPOMAarHUTHOE M3JIy4YEHHUE INIAMEHHU WIM TJICIOLIEro o4ara.

IMosxkapHblii MOCT — CcHEUMAIbHOE TMOMENIeHHEe OOBEKTa C KPYIVIOCYTOUYHBIM
peObIBAHUEM JICKYPHOTO MEepCcoHaa, 000pyI0BaHHOE MPUOOpPAMU KOHTPOJISI COCTOSTHUS
CPEIICTB MOKAPHOW aBTOMATUKH.

IMo:xkapHbIii CUTHAIM3ATOP — YCTPOMCTBO nisi (OPMHPOBAHUS CUTHaAlIA O
cpabaThbIBaHWU YCTAHOBOK MOKAPOTYIICHUS W/WIHM 3alIOPHBIX YCTPOUCTB.
IHoxapuas CUTHAJIM3ALUA — COBOKYITHOCTh TEXHUYECKUX CPEACTB,

MpeHa3HAaYeHHBIX JIJI1 OOHApYKEeHHs Tokapa, 00pabOTKu, mepeaadyr B 3aJlaHHOM BHUJIE
M3BEIICHUS] O ToXape, CHelualbHOW HWH(popManuu U (Mau) BbIAAYM KOMaH] Ha
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BKJIIOYCHHE  ABTOMAaTMYECKUX  YCTAHOBOK  IIOXKApOTYLIEHWsT W BKIIOUYCHHE
VCIIOJIHUTENIbHBIX YCTAHOBOK CHCTEM MPOTHBOJBIMHOM 3alllUThl, TEXHOJOIMYECKOr0 M
WH)XCHEPHOTO 000PYI0BaHMsI, a TAKXKE IPYTHX YCTPOMCTB MPOTUBOMOKAPHOM 3aIUTHI.

IMo:xkapHblii M3BemIaTeJb — TEXHHYECKOE CPEACTBO, NPEIHA3HAYCHHOE IS
(dbopMUpOBaHUS CUTHAJIA O TIOKapeE.

IMo:xkapHblii omoBemIaTeJb — TEXHUYECKOE CpPEACTBO, INPEIHAa3HAYCHHOE IS
ONOBEIICHUS JIFOAEH O TTOXKape.

IIpubop  NPHEMHO-KOHTPOJIBHBIH  MOKAPHBIH — TEXHUYECKOE  CPEJICTBO,
[PEIHAa3HAYCHHOE Ui NPUEMa CUTHAJIOB OT IO’KAPHBIX M3BEIIATENEH, OCYLIECTBICHUSA
KOHTPOJI LIEJIOCTHOCTH Iieiida MOKapHOW CHUTHAJIM3AallMM, CBETOBOM HWHAMKALMU U
3BYKOBOM CHUTHaJIM3allMM COOBITHH, (OPMUPOBAHUS CTapTOBOTO HMITYJIbCA 3aIycKa
npubopa yrpasieHHUs [10)KAPHOTO.

IIpubGop ynpaBjieHHSI TOKAPHBIN — TEXHUYECKOE CPEICTBO, IPEIHA3HAUYECHHOE
JUIsL TIEpelayd CHUTHAJIOB YINPABICHHUS AaBTOMATHYECKMM YCTAHOBKAM IMOKAPOTYIIEHUS,
U (WIM) BKIIOYEHHUS HCIOJHUTEIBHBIX YCTAaHOBOK CHUCTEM HPOTHUBOABIMHOW 3alUTHI,
Y (WIM) ONOBEUICHUS JIOAEH O MOoKape, a TaKKe Ui MepeJadyd CUTHAJIOB YHPABICHUS
IPYTUM YCTPOMCTBAM MPOTHUBONOKAPHOM 3AIHTHI.

PacnpenesnreabHblii TPyOONPOBOx — TpyOOIIPOBOJ C YCTAHOBJICHHBIMUA Ha HEM
opocuTeNsIMU (HacaJKaMu) JJIsl pacipeie]ICHUsl OTHETYIIAIIEr0 BEIIECTBa B 3alUIIIaeMON
30HE.

PacnpenesnresbHOe YCTPOHCTBO — 3allOPHOE YCTPOMCTBO, YCTAHABIMBAEMOE Ha
TpyOomnpoBoJe U OOECHeuMBaroOllee IMPOMYCK Ia30BOr0 OrHETYIIAIEro BELIECTBA B
OTpe/ieNIEHHbI MarucTpaibHbIi TPyOOIPOBO

PyuyHoil moxkapHbIii U3BelIATEb — YCTPOMCTBO, IPEIHA3HAYEHHOE ISl PYYHOTO
BKJIFOYEHHUS] CHTHAjJa II0)KAPHOM TPEBOTHM B CHCTEMAaxX II0KAPHOM CHUTHAIM3alUU H
MO>KAPOTYILIEHUS.

Cucrema omnoBemieHuss W ynpasjiaeHus 3Bakyanued (COYI) — komruiekc
OpraHU3allMOHHBIX MEpPONPUITHIT M TEXHUYECKUX CPEACTB, MpEeAHA3HAYEHHBIA IS
CBOEBPEMEHHOTO COOOILIEHUS JIOASIM HH(POpPMAlMKM O BO3HUKHOBEHHMM MOXKapa U (MJIN)
HEO0OXOJAMMOCTHU U MYTSIX 3BAKYALIMH.

Cucrema mepexaym HM3BCIICHHH O I0’Kape — COBOKYITHOCTh COBMECTHO
JNEUCTBYIOUIMX TEXHUYECKUX CPEJICTB, MPEAHA3HAYEHHBIX MJIA Iepedadyd IO KaHajlaM
CBA3M W IpUeMa B MYHKTE LEHTPAIM30BAHHOTO HAOJIIOJECHMS M3BEILEHUN O MOXKape Ha
OXpaHsIeMOM OOBEKTE, CIYKEOHBIX U KOHTPOJIbHO-TUArHOCTUUYECKUX M3BEIICHUH, a TaKkKe
(mpu HasMYMKM 0OpPATHOTO KaHasia) JUIsl Iepeiadu U MpueMa KOMaH TeJleylpaBIeHUs.

CucreMa mnOXKAPHOM CHUIHAJM3ALMUM — COBOKYITHOCTh YCTaHOBOK ITOKapHOM
CUTHAJIM3allii, CMOHTHPOBAHHBIX Ha OJHOM OOBEKTE€ M KOHTPOJIMPYEMBIX C OOIIETOo
MI0’KAPHOT0 MOCTA.

CrpuHKJIEPHBIH OPOCHTE]Ib — OPOCHUTEIb C 3aIIOPHBIM YCTPONMCTBOM BBIXOJHOTO
OTBEPCTHSI, BCKPHIBAIOUIUMCS MTPU CpabaThIBAHUU TEIIOBOTO 3aMKa.

Cucrema NPOTUBOABIMHOM 3alUTHI — KOMILJIEKC OpraHU3alMOHHBIX
MEpONPUATHIA, 00BEMHO-TIJIAHUPOBOYHBIX PEIICHUHN, HHKEHEPHBIX CUCTEM U TEXHUYECKUX
CPEJICTB, HAINPaBJIEHHBIX HA MPEJOTBPAILIEHUE WM OTPAHUYEHUE OMACHOCTU 3aJIbIMICHUS
3/1aHU, COOPYKEHUHN U CTPOEHUH MPH MOXKApe, a TAKKE BO3JCUCTBUS OMACHBIX (PaKTOPOB
roXkapa Ha JIFOJIe 1 MaTepUAIIbHBIE LICHHOCTH.
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CnpuHk/jiepHass  BOJ03AaNOJHEHHAsl  YCTAHOBKA  MOKAPOTYLIEHHS  —
CIpPUHKIIEPHAsl YCTaHOBKAa TMOXApPOTYIICHHs, BCE TPYyOONMpPOBOABI KOTOPOW 3aIrOJIHEHBI
BOJIOM (BOJHBIM PacTBOPOM).

CnpuHk/epHass BO3AYIIHASE YCTAHOBKA I0KAPOTYLIEHUSI — CIPHUHKIIEPHAs
YCTaHOBKAa TOXKapOTYUICHUs, MOABOASIIUN TPyOOIpPOBOA KOTOPOW 3amoJHEH BOJOU
(BOAHBIM PacTBOPOM), OCTaIbHBIE — BO3LyXOM IOJ] 1aBJICHUEM.

CnpuHK/iepHasi YCTAHOBKA IMOKAPOTYIIEHUSI — AaBTOMAaTH4YeCKas YCTaHOBKA
MOKapOTYLIEHUs, 000PYOBaHHAS! CIPUHKICPHBIMUA OPOCUTEIISIMHU.
CTraHuusi TNOXKAPOTYHIeHMST — COCyAbl M  00OpYylOBaHHE  YCTaHOBOK

[OKapOTYLIEHUS, PA3MELIEHHBIE B CIIELIMAIBHOM ITOMEILICHHH.

CreneHb HerepMeTHYHOCTH MOMEIIEHHS — BBIPAXEHHOE B IIPOLIEHTAaX OTHOLICHUE
CYMMapHOW IUIOIIAJIM MOCTOSIHHO OTKPBITHIX MPOEMOB K OOWIEH IIOU[aand MOBEPXHOCTH
IIOMEILICHHUS.

Temy1oBoil 3aMOK — 3aIIOPHBIM TEPMOYYBCTBUTEIBHBIN 3JIEMEHT, BCKPBIBAIOIIUICS
IIPU ONIPENCIICHHOM 3HAYE€HUH TEMIIEPATYPBI.

TenJioBoil MoKapHbIM U3BEWIATEb — ITOKAPHBIM M3BEIIATENb, PEATHPYIOIINNA Ha
OIIpE/IEIICHHOE 3HAYEHUE TEMIIEPATYPhI U (MJIM) CKOPOCTH €€ HapacTaHU.

TonkopacnblIeHHast CTPYs BOAbI — BOJIA, II0JydaeMasl B pe3yibTare IpOOJICHHUS
BOJSTHOM CTPYH Ha KaIllk, cpeHeapuPpMeTHIeCKuid 1uaMeTp KoTopsix 150 MKM 1 MeHee.

Toyeunblii MNOKaApHBLIM M3BelIaTeJb (ABIMOBOH, TEIUIOBOM) — TIIOKapHBIN
U3BeIlaTeNb, PEArupyoUIUil Ha (HaKTOPHI MOKapa B KOMIIAKTHOM 30HE.
¥Y3ea ynpaBiaeHHUs] — COBOKYIIHOCTb 3allOPHBIX M CUTHAJIBHBIX YCTPOMCTB C

YCKOPUTENSAMU  (3aMEIUTENIMUA) HUX CpabaTbhlBaHUsA, TPYOONPOBOJHOW apMaTypsl |
U3MEPUTENIbHBIX MPUOOPOB, PACIOJNIOKEHHBIX MEXAY MOABOISAIIMM U MUTAIOLIUM
TpyOOINIPOBOJAMH YCTAHOBOK BOJSIHOIO M MEHHOTO MOKAapPOTYILIEHUS U MPEeIHAa3HAUYEHHBIX
JUTSL KX TTyCKa U KOHTPOJIS 32 pab0TOCTIOCOOHOCTHIO.

YcraHoBKa JT0KAJIBHOIO MOKAPOTYLIEHUSI N0 00beMy — YCTaHOBKAa OOBEMHOTO
MOKapOTYIIEHNUs, BO3ICHCTBYIOMIAs Ha YacTh 00beMa MOMEIICHHUS W/WIM Ha OTACIbHYIO
TEXHOJOTHUECKYIO SAMHHUILY.

YcTaHoBKa JIOKAJBHOIO0 TMOKAPOTYIIEHHsS] MO TOBEPXHOCTH — YCTaHOBKA
MOBEPXHOCTHOTO TMOKAPOTYIICHHS, BO3ACUCTBYIONIAs Ha YacTh IUIOIMIAAN TOMEIICHUS
W/WJIH Ha OTJEIBHYIO TEXHOJIOTHUECKYIO SANHHUILY.

YcranoBka 00bEeMHOr0 MOKAPOTYLWIEHMS — YCTAHOBKA IOYKAPOTYLICHUS IS
CO3/IaHUS Cpe/bl, HE MOJJIEPKUBAIOIIEH rOpeHHe B O0OBbEME 3aIUIAEMOr0 MOMEHICHHUS
(coopyxeHus).

YcTaHOBKAa NMOBEPXHOCTHOIO MOKAPOTYLIEHUS] — YCTAHOBKA IOKapOTYILEHUS,
BO3/ICHCTBYIONIAsl HA TOPAILIYIO TOBEPXHOCTb.

YcTaHoBKa MOKAPHON CUTHAJIM3ALMHU — COBOKYITHOCTh TEXHUUYECKUX CPEICTB JIJIs
oOHapy>XeHHsI TIOKapa, oO0pabOTKH, MpEACTaBICHUS B 3aJaHHOM BHUJEC W3BEIICHUS O
nokape, CHeIUaJbHOM wWH(pOpManMu W/WIM BBIAYM KOMAaHI Ha BKIIOYCHHUE
ABTOMATUYECKUX YCTAHOBOK MOXKAPOTYIIECHHUS M TEXHUYECKHE YCTPOICTBA.

YcranoBka MOKAPOTYIICHUA — COBOKYIIHOCTH CTAOMOHAPHBIX TCEXHUYCCKUX
CpE€ACTB AJIA TYHICHU: I10Kapa 3a CUYCT BBIITYCKA OTHCTYIIAIICTO BEIICCTBA.
JIuHuA CBSI3M — COCAUMHUTCIIbHBIC JIMHHUW, IPOKIAALIBACMEBIC OT IIOXAPHBIX

U3BeNIaTeNiel 0 pacupeneauTeabHOM KOPOOKH WIIH MPUEMHO-KOHTPOIBHOTO Npudopa.
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