NaloA
MMHUCTEPCTBO OBPA30BAHUSA 1 HAYKU POCCUMCKOU ®EJIEPALIMN

PEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJVKETHOE OBPA3OBATEJ/IBHOE
YYPEKJAEHHUE BBICHIEI'O OBPA3OBAHUSA « IOHCKOU
TOCYJAPCTBEHHBIA TEXHUUYECKWI YHUBEPCUTET»

(AIr'TY)

MeTtoauyeckue yKazaHusi 1o NpeIUIIOMHON NPaKTHKe



1 IIacopT OLlEHOYHBIX MATePHAJIOB ((POH/Ia OLIEHOYHBIX CPEACTB) N0 MPAKTHKE

Onenounsle Marepuayibl ((POHI OLIEHOYHBIX CPEACTB) O NPAKTHKE IPEACTABISAET
co00il COBOKYIHOCTb KOHTPOJbHO-U3MEPUTENIbHBIX MAaTepuanoB (TUIIOBbIE 3a/laHusl,
KOHTPOJIbHBIE Pa0OThI, TECTHl U JIp.) U METOJOB HUX HCIOJb30BAHHMS, MPEeIHAZHAYCHHBIX
JUIA W3MEpPEHUs YPOBHS JIOCTHKEHUS OOYy4YaloIMMCSl YCTAHOBJIEHHBIX PE3YyJIbTaTOB
0o0yueHwus.

OrneHouYHBIE MaTepHaIIbl ((POHT OIICHOYHBIX CPENICTB) UCIONIB3YIOTCS MPHU MPOBEICHUN

HpOMC)KYTO‘iHOfI aTTcCTalun 06yqa101111/1xc;1 I10 IIPAKTHKC.

1.1 llepevyensb KoMIeTeHIUIA, (POPMUPYEMBIX TPAKTUKOI,
¢ YKa3aHHeM 3Tanos ux ¢popmupoBanus B npouecce ocsoenus OITOIL

[lepeuens komneTeHIUH, (GOPMHUPYEMBIX B ITPOLIECCE MPOXOKIACHUS TPAKTUKH .

[1K-5: crnocoOGHOCTBIO OIpenesiTh CTOUMOCTHYIO OLIEHKY OCHOBHBIX PECypCOB U
3aTpar Mo peaau3aluu IPOeKTa

[1IK-11: cmocoOHOCTBIO T'OTOBUTH MPE3EHTALMH, HAYYHO-TEXHHUYECKHE OTYETHI IO
pe3ysibTaTaM BBINOJIHEHHOM pPa0OThI, O(QOpPMIIATH pe3yJbTaThl MCCIEAOBAaHUN B BUJE
CcTaTEN U JIOKJIAJI0B

[IK-13: cnocoOHOCTHIO  HWCIOJIB30BaTh WMH(MDOpPMAIMOHHBICE TEXHOJOTHMH W
MHCTPYMEHTAJIbHBIE CPEJICTBA MPHU pa3pabOTKE MPOECKTOB

[TK-15: crnocoOHOCTHI0O KOHCTPYKTUBHOTO MBIIUICHHUS, TPUMEHITh METOAbI aHAJIN3a
BAapUAHTOB MPOEKTHBIX, KOHCTPYKTOPCKMX W TEXHOJOTMYECKHUX pELIeHUH sl BhIOOpa
ONTHUMAJIBHOTO

KoHeuHbIMU pe3ynbTaTaMy MPOXOXKACHUS MPAKTUKU SBISAIOTCA C(HOPMUPOBAHHbBIE
KOTHUTUBHBIE JIECKPUIITOPBI «3HATH», KYMEThY, «BIAJETh», PACIHCAHHBIE IO OTAECIBHBIM
koMmriereHuusaM. dopmupoBanre AECKPUNTOPOB MPOUCXOAUT B IMPOIECCE MPOXOKICHUS

npakTuku (Tadum. 1).



Tabimua 1 — @opMupoBaHUE KOMIIETEHIIMN B MPOIECCE TPOXOKIECHUS MPAKTUKU

Kon xomnerenuu YpoBeHb 0CBOEHHS JIMCKPHIITOPBI KOMIIETEHIIMU Buisl paboT B paMKax NPaKTHKH', KonTponupyemsle OLeHOYHBIE MaTEepUATIbI Cr1oco0ObI
KOMITETEHLIUK (pe3ynbTaThl 00yY€HUs, IOKA3ATENN JJOCTHIKEHUS (opMbI U MeTOIBI O0YUCHHS, pa3zaernsl ¥ TeMbl (OLICHOYHBIE CPECTBA),
pe3ynbTata 00ydeHus, KOTOpbIe 00yJaromuics crocodcTByroNINE GOPMHUPOBAHUIO PaKTHKK HCTIONB3YEeMBIE IS OLIEHKU YPOBHS OLCHUBAHU
MO>KET IIPOJIEMOHCTPUPOBATH) U Pa3BUTHIO KOMIIETEHIIUH chOPMHUPOBAHHOCTH KOMIETEHIMH® KOMH@TGHHHI%‘
3HaTh KonTakTHas pabota ¢ 4.1 Ortuer 1o npakTHKe, 10CEIaeMOCThb
VYposens 1: MeXaHH3Mbl QYHKIMOHUPOBAHUS CHCTEM, METOIbI MpENCTaBUTENEM NTPEANPUATHH HMHIMBUyaJbHOE 3aJaHHE Ha MpeIpUATUsL, HA KOTOPOM
OLIEHKH OCHOBHBIX PECYPCOB; (opranusanuii) [IPaKTUKY, 3alIUTa OTYETa [0 OCYILIECTBIIAETCS IPAKTHKA,;
Vposens 2: MEXaHHU3MbI (QyHKIIMOHHPOBAHUS CUCTEM, METOMBI NIPaKTUKE BBITIOJTHEHUE
OLIEHKH OCHOBHBIX pECYpCOB U 3aTpaT Ha HHJMBHIYalbHOTO 3a1aHUs
pean3aIiio HHHOBAIIMOHHBIX IPOEKTOB; HAa NPAKTHKY, BBIIOIHEHNE
VYposens 3: MEXaHHU3MbI (PyHKIIMOHHPOBAHHUS CUCTEM, METOJIbI oTdeTa B Ha3HAYCHHBII
CTOMMOCTHOH OLIEHKM OCHOBHBIX pECYpCOB U CPOK, OTBETbI Ha BOIIPOCHI
3arpar Ha peanu3anuio MHHOBAILIMOHHBIX TpenoaaBaTeiist o OTYCTY
TIPOEKTOB. T10 TIPaKTUKE
Ymern KonTakTHas pabota ¢ 4.1 OTyer 1o NpaxkTUKe,
Vposens 1: OLICHUBATh OCHOBHBIC pecypchl TpeOyeMmble Ha IIPEeICTAaBUTEIIEM IIPEIIPHUITHH WHIMBHYalbHOE 3aJJaHNE HA
peaNn3aliio HHHOBALMOHHBIX POCKTOB,; (opranusanuii) MPAKTHUKY, 3aLIATa OTYETA [0
YposeHs 2: OLICHUBATh OCHOBHBIC PECYpCOB U  3aTpaTthl NpaKTHUKE
TpeOyeMble Ha peaan3aliio HHHOBAIIMOHHBIX
IK-5 MIPOEKTOB;
Yposens 3: OLIEHUBATb (YHKIMOHUpYIOIIHE CUCTEMB,
NPUMEHSATH  METOIBl  CTOMMOCTHOH  OLCHKH
OCHOBHBIX PECYPCOB H 3aTpaT Ha peaau3aluio
HMHHOBAIIOHHBIX IPOEKTOB.
Baagers CamocrosTenbHas padoTa 41 Oruer 1o npakTHKe,
VYposens 1: HAaBbIKAMH ~ aHalIUW3a  OCHOBHBIX  PECYpPCOB HMHIUBUIyalbHOE 3aJaHHe Ha
TpeOyeMBIX Ha peaH3aliio HHHOBAI[HOHHBIX MIPAKTHKY, 3aI[ATa OTYETA 110
MIPOEKTOB; MPaKTUKe
Yposens 2: HaBbIKAMHU aHAJIM3a OCHOBHBIX PECYPCOB U 3aTpaT
TpeOyeMBIX Ha peaH3aliio HHHOBAI[HOHHBIX
MIPOEKTOB;
VYposens 3: HaBBIKAMHU aHaIM3a (QYHKIMOHUPYIOIIUX CHCTEM,
U METOJaMH CTOMMOCTHOH OIIEHKM OCHOBHBIX
pecypcoB u 3aTpaT  Ha  peaaH3aluio
HMHHOBAIMOHHBIX POCKTOB.
3HaTh KonTakTHas pabota ¢ 11.,12,21.,22,23, OTyer 1o NpaxkTHKE, TOCEIIaeMOCTh
VYposens 1: IIporpammHOe oOecrieyeHne, MCHONb3yeMoe ISt MIPEACTABUTETIEM MIPEATIPUATUI 31,3241 MHAUBHUyaJlbHOE 3a/laHHE Ha MPEANPHUATHS, HA KOTOPOM
K-11 COCTABJICHHS TEXHUYECKUX OTYETOB. (opraHu3armii) MPaKTHKY, 3aIUTa OTYETA 110 OCYIIECTBIIACTCS PAKTUKA,
i Yposens 2: IIpuMeps! CTPYKTYp TEXHHUECKOTO OTYETa. TIPaKTHKE BBITIOJTHEHHE
VYposens 3: IMpumepst HOPMaTHBHBIX JIOKyMCHTOB, WHJIMBUTyaTbHOTO 3a/1aHus

PEMIAMEHTHUPYIOMUX TEXHUYCCKUE OTYETHI.

Ha IPaKTHKY, BBIIIOJIHEHUE

! KonrakrHast pa6oTa ¢ mpemnogaBaTeneM, ¢ MpeACTaBUTEIeM PSANPHTHIA (OpraHM3aliHii), CAMOCTOSITE/IbHAs PaboTa
2 Ykasath HOMEpa TEM B COOTBETCTBHH C paboueii MporpaMMOi MPaKTHKH
¥ Order Mo NPaKTHKE, HHAMBHYATbHOE 3aaHHE HA IPAKTHKY, 3al[ATa OTUETA [0 IPAKTHKE
* HeoGxommmo BIOPATH CIIOCO6 OLEHMBAHMS KOMIIETEHIUA: TOCEIIAeMOCTh NPEANPUATHS, HA KOTOPOM OCYIIECTBIISETCS MPAKTHKA; BBHITONHEHHE HHIMBHLYaTbHOTO 3aJaHHs HA MPAKTHKY,
BBINTOJTHEHHUE OTYETA B HA3HAYCHHBIA CPOK, OTBETHI HA BOIIPOCHI IIPETIOAABATEIS IO OTYETY IO MPAKTUKE U 1.
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Ymerh KonTakTHas pabota ¢ 11.,12,21.,22,23, Ortuer 1o npakTHKe, OTYeTa B HA3HAYEHHBIN
VYposens 1: Hcrnonp30Bath MporpaMMHOE OOECIIEUCHHE st IIpeJICTaBUTEJIEM IIPEIPUATUIH 31,3241 HMHIMBUyaJbHOE 3aJaHHE Ha CPOK, OTBETBHI Ha BOIIPOCHI
COCTaBJICHHS] TEXHUUECKHUX OTYETOB. (opranusarmii) MIPaKTHUKY, 3alIUTa OTYETa [0 MIPenoaBaTels 0 OTYETY
Yposens 2: CocTaBiiaTh CTPYKTYpY (conepxkaHue) NIPaKTUKE 110 NIPaKTUKE
TEXHUYECKOTO OTUETA.
VYposens 3: Hcrons30BaTh HOPMATHBHBIE JOKYMEHTHI IS
COCTABJICHHS TEXHUYECKUX OTYETOB.
Baajgerp KonTakTHas pabota ¢ 1.1.,12,21.,22,23, Ortuer 1o npakTHKe,
VYposens 1: HaBbikaMu caMOCTOSITEIBbHOH PaboThl MO TMOUCKY npenojaBareieM 31,3241 HMHIUBUIYaJIbHOE 3aJaHHE Ha
U HCIOJIB30BAHHIO IMIPOrPaMMHOI0 OOeCreYeHHs MPAKTHKY, 3aIUTA OTYETA 110
IIPU COCTABJICHUH TEXHUYECKUX OTUETOB. [PaKTHKE
YpoBeHs 2: HaBbikamu ~ camocTosiTensHOM — pa®oThl 1O
pa3paboTKe CTPYKTYpPBI TEXHUUECKOTO OTYETA.
Yposens 3: HaBblkaMu caMOCTOSITEEHOH PaboTHI IO ITOUCKY
U HCIIONB30BAHMIO HOPMATHUBHOH TOKyMEHTALIMH
JUISL COCTaBJICHHS] TEXHUYECKOTO OTUETA.
3HaTh KonrakTHas pabora ¢ 21.,22.,23,31.,32.,4.1 Ort4er 1o npakTHKe, IOCEIIAEMOCTh
Yposens 1: BazoBbie npunnunel nocrpoenusi CALS cucrem, IpeJCTaBUTEIIEM IIPeIPUITUH MHIUBHMyaIbHOE 3a7laHuE Ha NpeanpusaTHsl, HA KOTOPOM
OCHOBHBIC TIOHSTUS (opranmu3armii) MIPaKTHUKY, 3alIUTa OTYETa [0 OCYIECTBIISCTCSI IIPAKTHKA,;
YpoBeHs 2: PLM cucrembr, MRP cuctemsr, ERP cucremsl, MIpaKTHUKE BBITIOJTHEHHE
EPM cucremb, PDM cucrembl, CHCTEMbI HMHJUBUYaJbHOI'O 3a1aHUA
YIIpaBJICHYS IPOEKTAMH. Ha NPaKTHKY, BEIIOIHEHNE
Yposens 3: Ocnossl cunTe3a CALS cucteM pa3HOro ypoBHs OTYETa B HA3HAYEHHBIH
YMmerh CamocTosTenpHas pabota 21.,22.,23,31.,32,4.1 Ort4er 1o npakTHKe, CpOK, OTBETBI Ha BOIPOCHI
Yposens 1: AHaNIM3MpOBATH KOMITBIOTEPHBIE CHCTEMBI MHAUBHyaJIbHOE 3a/laHKE Ha MPETOAaBaTelld 10 OTHETY
yIpaBaeHHs )KU3HEHHBIM IIMKJIOM U3/IENHUi MIPAKTHUKY, 3aIlUTa OTYETA 10 IO MpaKTHUKE
MK-13 VYposens 2: ITpyMeHATH KOMIIBIOTEPHEIE CHCTEMBI YTIpaBJICHIs MPaKTUKe
JKU3HCHHBIM LIUKJIOM H3/IEIHit
Yposens 3: Bri6upats ONTHMAaJIbHbIE BapHUAHTBL
KOMITBIOTEPHBIX CHCTEM YIPaBIEHUS KU3HEHHBIM
LIMKJIOM H3/ICIHiT 101 KOHKPETHBIC 3a1a4un
Baagers KonTakTHas pabota ¢ 21.,22.,23,31.,32,4.1 Otyer 1o NpaxkTHKe,
Vposens 1: Hasbikamu o ONIPEIENEHHIO YPOBHS MIPEeICTAaBUTEIIEM IIPEIIPHUITHH HMHIVBHUyaJIbHOE 3aJaHHe Ha
YHPABISIEMOCTH CUCTEM (opranusaruii) MPAKTHKY, 3aI[{Ta OTYETA 110
VYposens 2: HaBblkaMu pa®oThl B NPHKIAAHBIX HPOrpamMMax MPaKTUKe
rpynn PDM, PLM, WorkFlow, EPM
VYposens 3: HaBbIkaMu ynpaBIIeHHUs IIPOLECCAMU U 00BEKTaMH
B JIIOOBIX YCIOBHUSIX YHPaBICHYECKOH CPebl
3uare KonrakTHas pabota ¢ 21.,22.,23,3.1.,32. Ort4er 1o mpakTHKe, MOCEIIAEMOCTh
Vposens 1: COOTBETCTBYIOIINH (hHU3HKO-MaTeMaTHYECKUIT IpernoaaBaTeieM HMHIUBUIYaJIbHOE 3aJaHHEe Ha MIPEIIPHATHS, HA KOTOPOM
anmapar Opy pelieHnH NpopecCHOHAIBHBIX 3a/1a4 MPaKTHKY, 3aIUTa OTYETA 110 OCYILECTBIICTCS] IPAKTHKA,;
Yposens 2: CoOTBETCTBYIOIINI (uznKo-MaTeMaTHYECKUT MIPAaKTHKE BBINOJTHEHHE
anmapar, METObl aHaJIH3a U MOJCIUPOBAHUS IPH HHJMBUIYaIEHOTO 3a1aHUs
K-15 peieHrH Po(eCCHOHANBHBIX 33184 Ha NIPAKTHKY, BBINONHEHHE
VYposens 3: Co0oTBETCTBYIOMINH (hHU3MKO-MaTEMaTHYECKUIT OT4Y€Ta B HA3HAYCHHbBIN
amnmapar, METOIbl aHalu3a W MOJACIHPOBAHMUS, CPOK, OTBETHI Ha BOIIPOCHI
TEOPETUYECKOTO u 9KCIICPUMEHTAIBHOTO npenoaaBaTeis o oT4eTy
HCCIIEIOBAHHS TPU PELICHUH MPO(ECCHOHATBHBIX IO IPaKTHKE
3a1a4
YMmerb KonTakTHas pabota ¢ 21.,22.,23,31, 32 OTyer 1o NpaxkTHKE,




Yposens 1: IIpumensrts COOTBETCTBYIOLMH ¢bu3uKo- IpernoiaBaresieM HMH/UBUyaJIbHOE 3a/laHHE Ha
MaTeMaTH4YeCKUH  ammapaT  IpH  pELICHUH MPAKTHKY, 3aIUTA OTYETA 110
npo¢ecCHOHATBHBIX 33124 [PaKTHKE

YposeHb 2: IIpumensts COOTBETCTBYIOLMH ¢usuKo-
MaTEeMaTH4YeCKUH ammapaT, METOAbl aHalu3a H
MOJIETPOBAHNUS pu peLIeHuH
npodecCHOHATBHBIX 33184

VYposens 3: IIpumensTs COOTBETCTBYIOLIHIH ¢u3uko-
MaTEeMaTHYECKUH ammapar, METOAbl aHalu3a H
MOJICITUPOBAHUS, TEOPETHYECKOTO u
9KCIIEPHMEHTAILHOTO HCCIICI0BAHHS npu
penIeHnH Npo(ecCHOHATBHBIX 3a1a4

Baagers CamocrosrenbHas paboTa 21.,22.,23.,31.,32. Or4er 1o npakTHKe,

VYposens 1: HaBblkaMp  IIPHMEHEHHS  COOTBETCTBYIOILIETO HHIMBUyaJIbHOE 3aJaHHE Ha
(hU3HKO-MaTEMaTHYECKOTO arnmapara pu MIPaKTHUKY, 3alIUTa OTYETa 10
pelieHuH Npo)eCHOHAIBHbIX 3a/1a4 HPaKTHKE

VYposens 2: HaBblkaMp  IPHMEHEHHS  COOTBETCTBYIOILIETO
(hU3MKO-MaTEMAaTHYECKOTO — ammapara, METOJOB
aHa/mM3a ¥ MOJCIMPOBAHMS HPU  PELICHHH
npo¢ecCHOHATBHBIX 3a/1a4

Yposens 3: HaBblkamMu  HpUMEHEHHS  COOTBETCTBYIOILETO

(bPI3PIKO-MaTeMaTI/I‘IeCKOFO armapara, METOHOB
aHajli3a U MOJCIIMPOBaHUA, TCOPETHYECKOTO H
3KCOEPUMCHTAIIBHOTO HCCIICOOBAHUA npu
PpEeIICHUN HpOCI)eCCI/IOHaHBHBIX 3agaq




1.2 Onucanue moka3arejieil 1 KpUuTepHeB OLEHUBAHUS KOMIIeTeHIUIA
HA Pa3JIMYHBIX ITanax ux GopMupoBaHMs, ONMCAHHUE KA OLeHUBAHUSA

OneHuBaHNe pe3ynbTaToOB OOYYEHHUs IO JUCHUUIUIMHE OCYIIECTBIISIETCS B
cooTBeTcTBUM C llojokeHueM o TmpakTUKEe OOyYarolMXCs, OCBAMBAIOIIUX
OCHOBHBIE 00pa3oBaTe/bHbIE ITPOrPaMMBbI BbICIIET0 0Opa3zoBaHus, IlonoxxeHuem o
TEKYILIEM KOHTPOJIE U IPOMEKYTOUHOM aTTeCTali 00yJarouXCs.

ITo IIPaKTUKE «IIpepmumnomuas IIPAKTUKa» IIpEelyCMOTpEHA
IIPOMEXKYTOYHAsI aTTECTALMSA, B XOJ€ KOTOPOW OLEHUBAECTCA YPOBEHb U KadyeCTBO
MOJATOTOBKM 00Yy4aroUIerocs o NpakTHKE.

IIpomexyrounas arrecranus no mnpaktuke «lIpepmuruiomHas npaxTuka»
npoBoAUTCA B (hopme 3auéTa ¢ OI[CHKO.

[Tokazarenu oneHUBaHUS KOMIIETCHIIMM NpUBEEHBI B Ta0. 2.

Tabnuna 2— Pacnipenenenue 6amioB 1Mo JUCIUIUIMHE
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Buo yueonwvix pabom no npakmuxe Konuuecmeo dannoes

[ToaroroBka oOyyJaronumcs 50
MMCBMEHHOTO OTYeTa IO pe3yibTaTam
MIPOXOJKJICHUS TPAKTUKHU

OT3BIB € MecTa  MNPOXOKIACHUS 10
IIPAKTUKH, ITOANIMCAHHBIN
HEIMOCPEACTBEHHBIM ~ PYKOBOJMUTEIEM
IIPAKTUKH OT IIPEAIPUATHUS

JIHEBHUK TMPOXOXKIEHUS MPAKTUKU C 10
MEPUOANYECKON dbukcaruei
KOHKPETHBIX  JI€J1 W JICHCTBHUM,
BBITIOJTHSIEMBIX oOy4Jaronmmcsi-
MPaKTUKAaHTOM BO BpeMs
MIPOXOJKJICHUS TTPAKTUKHU

YCTHBI OTYeT OOy4aromerocs 1o 10
pe3yJIbTaTaM MPOXOXKICHUS MPAKTUKU

3ammTa OT4eTa MO MPAKTHUKE, OTBETHI 3)
Ha  BONPOCHl  IIpenojasarens U
NPaBUJIBHOE PEIICHHE NPAKTUYECKON

3aJ1a4uu
BrinmonHenne MHAUBUAYaTbHOTO 5
3aJJaHusl 0 IPAKTHKE

Cmaya oryera 0O TPAKTUKE B 10
YCTaHOBJICHHBIE CPOKH

CymMma 0a/1J10B 110 MPaKTHKE 100

> Bayisl 32 BH/IBI Y4EOHBIX PaGOT 1O IIPAKTHKE BBICTABIIIOTCS MPEMOIaBaTENeM CaMOCTOATEIHHO




OOyuaromuecs, NPOXOAAIIUE MPAKTHKY, CHAIOT Ha Kadenpy IHEBHHUK
IPAKTUKH, OTPAKAIOLIUI paboTy, OT3bIB PYKOBOAMUTENS NPAKTUKU OT OpraHU3aluu
Y OTYET O MPOXOXKJICHUU NPAKTUKH.

[Ipu 3amuTe NPAKTUKU YYUTHIBAETCSI OOBEM BBIINOJHEHHS IMPOTPAMMBI
IPAKTUKH, CBOEBPEMEHHOCTh CJAaYd MaT€pUAIOB IO IPAKTHKE, MPaBUIbHOCTH
oopmileHUsT JOKYMEHTOB IO IpPAaKTHKE, COJAEP’KaHUE OT3bIBA-XapaKTEPUCTHUKHU;
IPABWJIBHOCTh OTBETOB HA 3a/laHHbIE PYKOBOJAUTENIEM IPAKTUKUA BOIPOCH HA
3aIUTe OTYETA.

[IpomexyTounas arrectanusi mo npaktuke «llpenaumnmomnHas mpakTUKa
IPOBOAUTCA B (hOpME 3aueTa ¢ OI[CHKOM.

Kputepuu onieHrBaHUS MPAKTUKU U OLEHKU MTPUBEACHBI B Ta0II. 3

Tabnuma 3 — [llkana onleHNBaHKS KOHTPOJIBHBIX MEPOIIPUSATHIA
0 MPaKTUKE

Onenka KoandecTBo 0a1710B Kpurepun onenuBanusi

3auTeHo ¢ Bonee 81 6anna Nznoxenue MaTepuaioB MOJIHOE,
OIICHKOM nociesoBaTeNnbHOe, TpaMoTHOe. HMHauBHayalibHOE
OTJINYHO 3alaHUC II0 TMIPAKTHUKEC BBIIIOJIHCHO. HpI/IJIO)KeHBI

NEPBUYHBIC JOKYMEHTBHI. [IpUIOXKEHUS JIOTUYHO
CBSI3aHBI C TEKCTOBOM YacThbi0 ordera. OTUueT COAaH B
YCTAHOBJICHHBIN  cpok. IIporpamma  mpakTHKU
BBITTOIHEHA. OT36IB [IOJI0KUTEILHBIN.

KomnereHnnuu cpopMUpOBaHbI Ha BBICOKOM YPOBHE
(yposenb 3) (cMm. Tabu. 1).

3auTeHo ¢ 61-80 6amioB N3noxenue MaTepHuasoB MTOJTHOEC,
OLICHKOI II0CJIEIOBATEIEHOE, B COOTBETCTBHUH c
XOpOIIO TpeOOBaHUSIMU MIPOTPaMMBI NPaKTUKH.

JlomycKaroTcss HECYIIECTBCHHBIE CTHUIIMCTHYECKUE
omnOKku. [lpunoxkeHUsT B OCHOBHOM CBSI3aHBI C
TEKCTOBOM dYacThio ordera. Otuer cmaH B
yCTaHOBJIEHHBIH  cpok. [Iporpamma  mpakTHKU
BbITIOJTHEHA. OT3BIB MTOJIOKUTETHHBIH.

KommereHu copMupoBaHbl Ha CpeIHEM YpPOBHE
(ypomensb 2) (cM. Tab. 1).

3auTeHo ¢ 41-60 6amnoB Wznoxenune matrepuanoB He monHoe. OdopmieHue
OLIEHKOH HeakkypaTHoe. TekcroBas YacThb OT4YeTa HE Be3Je
yJIOBJIETBOPHUTENb cBsizaHa ¢ npwiokeHusmMu. OTyer cmaH B
HO YCTaHOBJIEHHBIA  Cpok. IIporpamma  mpakTuku

BBINIOJIHEHA HE B MOJHOM oObeme. Komnerenuuu
chopmupoBaHbl Ha 0a30BOM YpoBHE (ypoBeHb 1)
(cm. Tabm. 1).

He 3auteno Memnee 41 6amna N3noxenne matepuanoB HETMOJIHOE, OECCHUCTEMHOE.
CymecTBytoT OLINOKH, oopmienue HE
COOTBETCTBYET  YCTAHOBJEHHBIM  TPEOOBAHUSIM.
[Ipunoxxenns otcyrcTByroT. OT4er coaH HE B
YCTAHOBJICHHBIN CpoK. OT3bIB  OTPULATEIbHBIN.
[IporpamMma npakTHKU HE BBINOJIHEHA.

Komnerenium He chopMupoBaHsbl.




1.3 Meroauyeckue MaTepuajbl, ONpeAesONIde  NPOLEAYPHI
OLICHUBAHUSA 3HAHMI, YMEHHH, HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH

B nepron npoxoxaeHusi MpakTHKUA MPEANOJIaracTcs pPelieHUe CIEIyOInX
3a/1a4:

- oO111ee 03HAKOMJICHHE C ACSTENbHOCThIO MPEAIPUITHS, OpraHU3aluHy,
C TEXHOJIOTMEN MTPOU3BOJICTBA WJIM OKA3aHUS yCIIYT;

- pa3zpaboTtarb CXEMY TUAPABINYECKYIO (MTHEBMATHUYECKYIO)
npUHIMNHANbHYI0. [IpoBecTH HEOOX0AUMBIE THIPABINYECKUE (ITHEBMATUYECKHUE),
JTUHAMUAYECKUE PACYETHI;

- pa3paboTaTh CXEMy DJJIEKTPHUYECKYI0 MPUHUUIHUAIBHYIO CHCTEMBI
yhpasieHus (1o 3aganuto pykopoautens BKP);

- pa3paboTaTh TEXHOJOTHIO COOpPKM y37a  pa3padaTbiBa€MOro
000Opy1I0BaHUS;

- pa3paboTatb  TEXHOJOTHIO U3TOTOBJICHHUS JIEMEHTa  y3ia
paspabarbiBaeMOro 000pyAOBaAHNUS;

- O3HAKOMJICHHE C HKOHOMHUYECKMMHU CIYKOaMu MPEIIpHUsITHS,
OpraHu3ally, B3aUMOJICHCTBUEM UX CTPYKTYD;

- O3HAaKOMJIGHME C  TEXHOJIOTUEH  COCTaBJieHUs  OM3HEec-TUIaHa
MPEANpUATUS, U3ydeHue GopM TOKYMEHTAIIUU U OTYETHOCTH MPEIIPUITHS;

- aHanu3 QpenHbIX (PaKTOpOB HA MPOU3BOJACTBE M pa3pabOTKa Mep MO UX
CTPaHEHUIO.

Conepxanue MporpaMmbl MPAKTUKUA MOXKET ObITh MHIUBUAYAJTU3UPOBAHO B
COOTBETCTBHM CO CHEUU(DUKON MPEANpUsATUS U OpraHU3alMi HAa OCHOBE 3a/IaHUS
PYKOBOJIUTENS TPAKTUKHU OT YHUBEPCHUTETA.

B oryere O mNpPOU3BOACTBEHHON NPAKTUKE JOJKHBI OBITH OTPaKEHBI
CIIEAYIOIIHNE PA3IEIBL:

— TEOPETHYECKUH pa3fesn MOCBIIMEH TEOPETUYECKUM aCIIEKTaM 110
BBIOpAHHOM TEME;

—  QHaNUTUYECKUW  pasfied  COJAEPXKHUT  XapaKTEPUCTHUKYy  OOBEKTa
WCCJIeIOBAHMSI, POBEACHHBIN aHATIU3 UCCIEAYEeMON TPOOIEMbI U BHIBOJIBL;

— TIPOEKTHBIA pa3fen MNpeajnaraeT KOHKPETHbIE MEpPONPUSTUS IO
COBEPILIEHCTBOBAHUIO Pa0OThl OOBEKTA HCCIENOBAHUS U MOXKET COJEpXKaTh:
PaCYETHO-KOHCTPYKTOPCKYIO 4acThb, rjae MPUBOJSATCS HE0OXOANMBbIE
TEOPETUYECKHUE BBIKIAJAKUA U PACUYETHI; TEXHOJIOTMYECKYIO YaCTh, /1€ MPUBOJIUTCA
noAPOOHBIN aHAIU3 00BEKTA MPOEKTUPOBAHUS, OMTUCAHUE PEKUMOB padOTHI U T.II.
B caywae  pa3BUTOM  HAy4YHO-UCCIEAOBATEIbCKOW  YaCcTH  —  AHAIMU3
AKCTIIEPUMEHTAJIbHBIX JaHHBIX C HEOOXOJAMMBIMHU BBIBOJJAMH M TEOPETUUYECKUM
o0ocHOoBaHWeM. HawmmeHoBaHWE pa3IeioB OCHOBHOW YaCcTH TMOSICHUTEIHHOU
3alIUCKUA OIPENEIACTC PYKOBOAMTENEM B 3aBUCMMOCTH OT TemMbl BKP wu, mo
BO3MO>KHOCTH, YKa3bIBACTCS B 3aJJaHUMU.

2. KontposabHblie 3aqanus (1eMOBepPCHH) VISl OLlEHKH 3HAHWI, YMeHMI,
HABBIKOB W (WIH) ONbITA [IeATEJbHOCTH, XAPAKTEPU3YKOLIUX JTAIbI



(¢opMupoBaHUsI KOMIIETEHIIMH B Mpollecce OCBOEHHSI 00pa3oBaTeJbLHOI
MpOrpamMMmblI

2.1 TunoBble KOHTPOJIbHBIE 3aJTAHUS HA TPAKTUKY

TurnoBble KOHTPOJIBHBIEC 3aJaHUs ISl OLIEHKH 3HAHWM, YMEHUI M HAaBBIKOB MOTYT BKIIOYaTh B
cebsl caenyrouIe BOIpoChH:

1. O6HII/IG CBCACHMUA 00 opranm3anuu: €€ KpaTKasad XapaKTCPHUCTHKA W BHIbI

JEATEIIbHOCTH.

2. Kakue BUIBI WHCTPYKTOKEH IO TEXHUKE OCE30MacHOCTH MPOBOIATCS B
opraHuzanuu’?

3. HazoBute 3aKOHO/ATEJIbHBIC u HOPMAaTUBHbIC JIOKYMEHTBHI,

perIaMeHTUPYIOLINE EATENbHOCTh OPraHU3alUu.

4. HazoBute 0O0IIyI0 CTPYKTYPY OpTaHM3aIlMU, OCHOBHbIC (DYHKIIMH U 3a7a4H,
pelaeMble OpraHn3alnuei.

5. Kaxkue TexHOIOTUYECKHE MPOIECCHI PEATM3YIOTCSI B OpTraHU3aIuu?

6. Kakum o00pa3omM OCYIIECTBISETCS B3aUMOJCUCTBHE MEXKAY OT/ACIIAMH,
CIIy’k0aMH BHYTpU OpraHU3alUN?

7. PacckaxuTte 0 mopsake MPEeAOCTaBICHUS OTYETOB O MPOBEACHHOW padore
CTPYKTYPHBIMH MOJIPa3ACIICHUSIMUA OPTAHU3ALINU PYKOBOJICTBY.

8. Pacckaxute O CTpPyKType W (QYHKIUSX KOPIOPATUBHOTO YIPABICHUS
OpraHU3aluu.

9. IlpoBeauTe OLIEHKY MOJTUTHKU U CTPATETUU YIPABICHUS OpraHu3aIiuei.

10.Kakue 1enu nMpakTUKXA OBUIM MOCTABJICHBI Mepe 00yJarolMMcs U KaKk OHU
BBITIOJTHEHBI B TIEPUO/I MPOXOKICHUS TPAKTUKH ?

11.Kakue 3amaHusi ObUIM BBIMIOJHEHBI CTYJICHTOM 3a BpEMsl MPOXOXKIACHUS
MIPAKTUKH, KAKUE PE3YJIHTATHI TTOJTYICHBI?

12.Kakue HaBBbIKH ¥ IPAKTUYECKUE YMEHUS MPUOOpeN 00ydaronuics B IEPHO/T
MPOXOKIAECHUS MPAKTUKU?

13.Kakoii opranu3airoHHO-yNPaBICHYECKHUIA OTBIT MPUOOpen odyJaronuics B
NEpUO MPAKTUKH ?

14.ViccnenoBanmue aHATMTHYECKUX u WHHOBAITMOHHBIX OCHOB
(GYHKIIMOHUPOBAHUS Pa3IMYHBIX noipa3ecHUI TPEATPUSTHS
(opranuzarun).

15.Ananu3 u oneHKa ACATEIHHOCTH MPEANpUsATUs (OpraHu3aIiu) pa3padoTka
HaIpaBJICHUI COBEPIIEHCTBOBAHNSI MHHOBAIIMOHHOM JCSTEIHHOCTH.

16.Martepuanbl, mpUMeHsieMble B MarmmHOCTpoeHHH. OCOOEHHOCTH BbIOOpa
MaTepHaOB MPUMEHSEMBIX B JIEMEHTaX THIPOIPHUBOIA

17.HemeTramumnueckue MaTepHAIIbl, IPUMEHSIEMbIC B JIEMEHTAX THIPOIPUBOIOB
Y THJIPOTIPUBOIAX.



18.Meramnuueckrue MaTepuaibl, IPUMEHSEMbIE B 3JIEMEHTaX TUAPOIPUBOIA.

19.Metob1 BEIOOpA MTOTYUEHHS 3ar0TOBOK. MeTO/IbI MeXaHUYEeCKOU 00paboTKu
noBepxHocTel. JIomyCcKr Ha U3rOTOBIICHUS.

20.CnenuanbHble  METOJIbI  W3TOTOBJICHHUSI  DJIEMEHTOB  THJIPOMAIIIWH,
rugpomaivi u cpencts ['TIA.

21.Twurbl MOHTa)Ka THAPOIIPUBOIA

22.Buapl MOHTQXHBIX THAPABIUYCCKUX TUIMT, MAaTEPUABl JUIsl U3TOTOBICHUS
IJIAT, 0COOCHHOCTH M3rOTOBJICHMS.

23.CO0poUHbIe NPUCTIOCOOICHUS, TEXHUYECKUN KOHTPOIIb

24.Buapl cOOpKHM THUAPONPHUBOAOB: CTallUOHApPHAs M TOJBUXKHAS, pacuer
OCHOBHBIX MapaMeTPOB

25.MeTo1pI KOHTPOJISI KauecTBa COOPaHHBIX Y3JI0B U MAIIIHH.

26.CxeMbI COOPOYHBIX DJIEMEHTOB M3/ETHUI, TEXHOJOTHYECKHE CXEMBbI COOPKH.

27.XapakTepUCTUKA COEIWHEHUN mpu cOOpke. BrimonHeHne coeauHeHU.
[ToaBM>XHBIC U HEMOABM)KHBIC COCTHHCHUS.

28.Metoapl  MpPOBEJEHUS  WCHOBITAHUW  Y3JI0B  THUAPONPUBOAOB.  THIIBI
VCIIBITAaHUU.

29.Marepuansl JUisi M3TOTOBJICHUS, BHUIBI 0aKkoB, OCOOEHHOCTH BBIOOpA
MaTepuasoB JUIsl U3TOTOBIECHUS 0aKOB

30.ITopsm0K BBIMONHEHUS TPOLEAYPHI 3aIlyCKa THIPOIIPUBOIA

31.OcHoBHBIE MeTOABI COOpKM. MexaHuzamust COOpPKH. ABTOMATHU3AIHS
cOOpKH.

32.Pa3mepHbie LeTIH.

33.0Omnpenenenre NTpUBEACHHOW K MOPIIHIO THAPOIMINHAPA MAaCChl KUJIKOCTU
T'HJIPOCUCTEMBI;

34.XapakTeprucTKa HACOCHON YCTaHOBKH C MIEPEITMBHBIM KIIAMIAHOM;

35.YpaBHeHHe mAsis pacyeTa IMpolecca IMycka W TOPMOXKEHHsS THAPO- U
THEBMOTIPUBO/IA;

36.Knaccudukanys TOpMO3HBIX YCTPOUCTB THIPO- U THEBMOCHCTEM;

37.Metoauka pacdyeTra TOPMO3HBIX YCTPOMCTB TUIPO — U THEBMOCHUCTEM ;

38.Knmaccudukamusi cresnmx TUAPO — W MHEBMOIPUBOJOB JPOCCEIHHOTO
pPETyJIMPOBAHHS ;

39.BbIsICHUTh  YCTOMYMBOCTH  CHEIALIETO TUIAPONPHUBOJAA  JAPOCCEIBHOTO
peryaupoBaHus, HCIOJIb3Yys KpuUTepuil MuxanioBa, XapakTepUCTUYECKOE
ypaBHeHue npuBoaa: S3+10*p2+5*p+1;

40.0npenenuTh TpaHUYHOE 3HAYEHUE IMepeAaToyHoro KoladduimeHnta 1o
norapuMUIECKON YaCTOTHOM XapakTepucTuke pasoMKHyThId CAP ;

41.Metonsl onpenenieHus 3anaca yCTOMIMBOCTH 110 aMIUIUTY/E U dase ;
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42 KoppeKTHupoBKa JWHAMUYECKUX CBOMCTB CJIEAAIIErO TUAPONPUBOAA
JPOCCENTBHOTO PETYIUPOBAHUS;

43.Knaccupukanuss 3IEKTPOTUAPABIMUECKUX M DJIEKTPOIHEBMATHUYECKUX
cnepsamux npuBogoB II'CII ;

44 .Ocuosuble 3neMenTh JI'CIT ;

45.CtpykrypHas cxema nuHamudeckoro aHanuza JI'CII ;

46.MaTtemaTHuecKast MOJIEIb JIEKTPOMEXaHMUECKOT0 ITPpeoOpa3oBaTes;

47 KoppextupoBka  auHamuyeckux  cBoiictB  OI'CII  nmpoccenbHOro
peryJupoBaHus;

48./luHamMuueckre OCOOCHHOCTH THAPONPUBOJA OOBEMHOTO PEryJIUpPOBAHUS
CKOPOCTH;

49.CTpyKTypHasi cxemMa AWHAMHUYECKOTO aHaNHM3a THAPONPHUBOJA OOBEMHOTO
peryaupoBaHus CKOPOCTH;

50.Yacrotnbie xapakTepucTUku ( ADPUX ) OCHOBHBIX 3BEHBEB CIIEIAIICTO
ruaponpuBoia 0o0bemHoro peryiauposanus , CI'TIOP ;

51.0neHka KayecTBa pPETyJUPOBaHMS IO  BELIECTBEHHOU YaCTOTHOMU
xapakrepuctuke CI'TIOP ;

52.Pa3HOBUHOCTHU PETYISATOPOB TUAPO- U MHEBMOIPUBOJIOB ;

53.CtpykrypHas cxema auHamudeckoro aHamm3a CJIA 171 THAPOCUCTEMBI C
PEryasTOPOM pacxoAa U CKOPOCTH BBIXOJHOIO 3B€HA T'MIPOIBUTATENS ;

54.CJ1A rugpornpuBoja ¢ NepeaIuBHBIM KJIalaHOM MPSMOTo JeHCTBHS ;

55.CZIA rugpornpuBoja ¢ nepearuBHBIM KlalnaHOM HENPSMOro JEHCTBUA ;

56./lnarpamma BpliiHerpajackoro mpyu aHajlin3e aBTOMAaTUYECKUX PEryJIsTOPOB
TUIPOCUCTEM.

S57.IlepeuncnuTh OCHOBHBIE OJTalbl MPOEKTUPOBAHUSA, OOO3HAYUTH CYTb
KQ)KJIOT0 3Tara.

58.Kakas TexHuueckas JOKyMEHTaIusl pa3pabaTbIBacTCs Ha ATAre SCKU3HOTO U
TEXHUYECKOTO MIPOEKTUPOBAHMUS.

59.Kakas TexHuveckas TOKyMEHTalus pa3padaThIBaeTCA Ha dTare pa3padoTKH
OMBITHOTO O0Opa3Ia.

60.Kakast Texaudeckasi JOKyMEHTaIus pa3padbaThiBaeTCsl Ha dTare MOArOTOBKU
CEpUIHOTOMJIM MAaCCOBOTO IPOU3BOJICTBA. .

61.1lpuBectu cTpykrypy ruapoMamud u [Tl m ux kmaccupukamuio 1o
Pa3IMYHBIM MPU3HAKAM.

62.1lepeuncnuth 1 1aTh NOHATHS OCHOBHBIM XapakTepuctukam [TI.

63.00bACHUTD U MOATBEPAUTh AHAIUTUYECKH CMBICT MYJbTUILTUKAIIMOHHOTO
s dexra I'TI mo maBnenwuro.

64.00bsICHUTh U MOATBEPAUTH AHATUTHUYECKHU CMBICI MYJbTUIUIMKAI[MOHHOTO
s dexra I'TI mo ycumuto.

11



65./laTb MOHSATHE W TPUBECTH OCHOBHBIE XAPAKTEPUCTUKH JPOCCEIHHOTO
criocoba perynupoBanus ckopoctu B ['T1.

66./laTh MOHSATHE U IPUBECTH OCHOBHBIC XapaKTEPUCTUKU MAIIMHHOTO Crloco0a
peryimpoBanusa ckopoctu B I'T1.

67.IlpuBecTy U OOBSICHUTH OCHOBHBIE CXEMHBIE PEIICHUSM MO CTAOWIM3AIIH
ckopoctu B I'TIII...

68.[1puBecT U OOBACHUTH OCHOBHBIE CXEMHBIC PEUICHHUSIM M0 CHHXPOHU3AINH
ckopoctu B ['TL.

69.1lpuBectTt U  OOBACHUTHL  OCHOBHBIE CXEMHBIE  pEUICHUSIM 1O
MPOTMOPIMOHAILHOMY peryiaupoBanuto ckopoctu B I'T1..

70.Ilepeuncnuth M OOBACHUTH OCOOCHHOCTH PETYJIMPOBAHUS CKOPOCTH B
ITHEBMOCHCTEMAX.

71.Cnioco0slI 1 cxembl pasrpy3ku B 00bemHoM ['T1

72.Cioco0bI ¥ CXEMBI aBTOMAaTHYECKOTO TepeKitoueHus ckopocteit B ['T1.

73.Ilepeuncnuth W TPUBECTH  MPUMEPHI  CIIOCOOOB  YNpaBICHUS
JIByXIIO3UIIMOHHBIMU peieiHbIMU ['T1.

74.latb  aHamuTHYECKOE€  OOOCHOBAHME  ONPENENICHUS  ONTHUMAaJIbHOM
IIPENEIBHON CKOPOCTH

75.110 k03 (HULMEHTY HArpy3KH JJIs JBYXIIO3UIIMOHHOTO penerinoro [TI.

76.IIpuBecTr METOAMKY PHEPreTHUECKOTO pacyeTa HWCHOJHUTEIBHON YacTH
I'TI.

7'7.]1aTh XapaKTEepUCTUKN OCHOBHBIM THUIIaM HACOCHBIX YCTAHOBOK.

78.1IpuBecT METOAMKY PHEPIETUUECKOTO pacueTa HacocHOW yctaHoBku ['TI.

79.1lpuBectn MeToAMKy ruapasiauueckoro pacyera ['TI.

80.ITpuBectu Mmetoauky TemioBoro pacuera ['TI.

81.0nucath MOPSIOK COCTaBJICHHS MaTeMaTHYECKOW MOJENHU JAUHAMHKH
ABYXnO3uIMOHHBIX 11

82.IIpuBecTr METOIMKY AMHAMUYECKOTO pacdyeTa AByXMmo3uinonHbix ['1I.

83.IlpuBecTn CTPYKTYypHYIO cXeMy W omucaTh paboty cuemsmero [Tl ¢
JPOCCEIBHBIM YIIPABICHUEM.

84.0Omcarpr ocobenHoctn pacuera craensmero [Tl ¢ mpoccenbHbIM
YIPABJICHUEM.

85.0mmcarh BEIOOP CTPYKTYpPhI U OCOOEHHOCTH MpoeKTUpoBanus crieasuux [T1
C MaIIMHHBIM YIIPABJICHUEM.

86.0cob6ennoctu npoektupoBanus ['Tl nuckpeTHoTO ACHCTBUS.

87.00bEMHBIE TUIPABIMYECKUE MAIIMHBL: OMNpEAesieHue, TEPMHUHOJIOTHUS,
KJIacCU(pUKalLUs, OCHOBHble mpu3Haku. [IpuHumMnm paboTel M TpUMEPHI
IPOCTEHIINX 0OBEMHBIX THIPABIMYECKUX MAILIUH.

88.Dusnueckue cBoicTBa paboveil )KUIKOCTH
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89.TeueHue BA3KOM KUAKOCTU B 3a30pax. [ uapocTaTHueCKuii MOAIIUITHHK.

90.CtpykTypHast cxeMa M OCHOBHBIE MapaMETPbl OOBbEMHBIX T'MJIPABINYECKUX
MaIlIMH.

91.Pacmpenenenue )KUAKOCTU B O0BEMHBIX THPABINYECKUX MALIMHAX.

92 .SIBneHue KaBUTAIlMM B OOBEMHBIX THUIPABIMYECKUX MAIIMHAX: MYTH
BO3HUKHOBEHUS U CIIOCOOBI MPEAOTBpa-IIECHUSI.

93.I'uapouMAMHIPHI U IOBOPOTHBIE TUAPOABUTATEIN: HA3HAYCHHE U OCHOBHBIC
CXEMBbI, IEHCTBYIONINE CHIIBI, MOPSIOK pacdeTa OCHOBHBIX Pa3MeEpOB.

94.T'uipounIHAPHI U IOBOPOTHBIE TUJIPOJBUTATEIH: IpUMEpPHI
KOHCTPYKTHUBHOT'O HCIIOJIHEHUS.

95.V1oTHEHMS TOABU)KHBIX U HEMOJBUKHBIX COCIUHEHUH.

96.ITopurHeBBIE HACOCHI: OCHOBHBIE CXEMBI, 001acTh IpuMeHeHns. Knnemarrka
MOPIIHEBOTO ~ Hacoca ¢ KPUBOIIUITHO-IIATYHHBIM  TIPHUBOJIOM.
PaBHOMEpHOCTh MOJa4M TMOPIITHEBOTO HAcOCa C KPUBOIIUITHO-IIATYHHBIM
npuBojoM. MHauKaTopHas quarpamma MOpITHEBOrO HACOCa ¢ KPHUBOIIUITHO-
MIATYHHBIM IPUBOJOM U KJIAaLIAaHHBIM PACIIPEIECTICHUEM.

97.KnanaHHoe pacripesiesieHUe: TUIIbI KJIAaHOB U YCJIOBUS JUISL UX pacyera.

98.PoTopHbIEe pannaIbHO-MOPUIHEBbIE OOBEMHBIE THAPABINYECKHE MAILUHBI:
KMHEMaTuKa Hacoca OIHOKPATHO-TO MEHCTBUS,IPUHIMIUANBHAS CXeMa |
KMHEMaTUYeCKUE 3aBUCUMOCTH, CHOCOOBI  pacrmpeiesneHusi pabodeit
KUJKOCTH, CUJIBI, IEHCTBYIOIINE B HACOCE, CyMMapHasi TEOpeTHIecKas po-
W3BOJUTEILHOCTh U €€ MyJIbCallHs, MOPSIOK pacueTa pachpeaeTnuTeIbHON
nandsl MOpU 30J0THUKOBOM LMJIMHAPUYECKOM paclpeiesieHuu padoyeit
AKUJKOCTH.

99.BbICOKOMOMEHTHBIE MHOT'OXOJIOBBIE POTOPHBIE  PagUalIbHO-TIOPIIHEBHIE
00BEMHBIE THUIPABINYECKUE MAllIU-HBl.

100. [Topsimok pacdera pOTOPHBIX pPaTUATBLHO-TIOPITHEBBIX O0BEMHBIX
TUIPABINYECKHUE MAIIIHH.

101. PoTopHble  akcHMadbHO-TIOPIIHEBBIE OOBEMHBIE THIIPABIMYECKUE
MalIMHb:  MPUHLIMI ~ JEUCTBUS M  OCHOBHBIE€  THUIIB, OCHOBHBIE
KMHEMaTU4YEeCKUE COOTHOIIEHUS, JEHCTBYIONINE CUITBI, TIOCIEI0BATEIbHOCTD
pacuera OCHOBHBIX MTApaMETPOB, TOPLIEBOE paclpeaeiieHHeE.

102. KunemaTnka  pOTOPHBIX  aKCHAJBHO-TIOPIIHEBBIX  OOBEMHBIX
THJIPaBIMYECKAX MAIIUH C JBOWHBIM HECHJIOBBIM KapJaHOM U C CHJIOBBIM
KapJAaHOM, CIHOCOOBI BBIPAaBHUBAHMS TMPOM3BOAMTEIHLHOCTH, MPHUMEPHI
KOHCTPYKTHUBHOTO HCIIOTHCHUSI.

103. PacueT Hacoca mOAIIUTKA.
104. PoropHo-mtacTuHYaThIe  THAPOMAIIMHBI:  IPUHIUAI  JICHCTBUA,
OCHOBHbIE KUHEMATHUYECKHUE CXEMBI, 00J1acTh IIPUMCHCHMS,
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HCPAaBHOMCPHOCTb MMPOU3BOAUTCIBHOCTH POTOPHO-TINIACTUHYATBIX

TUIPOMAIINH,  CWIbI,  JICHCTBYIONIME B  POTOPHO-TUIACTUHYATHIX
ruapoManimHax. Pasrpyska rmiacTuH.

105. PoTopHO-IIacTHHYATHIC THAPOMAIIUHBI IBYKPATHOTO JICHCTBUSL.

106. [lecTtepeHHble  TUAPOMAIIMHBL:  YCTPOMCTBO M MPUHIUM

nercTBUA. [I[pOM3BOAUTENIBHOCTh IIECTEPEHHBIX THUAPOMAIIMH. SIBieHHE
KOMITPECCHM B HIECTEPEHHBIX THMApomammHax. Harpyska Ha NOAMIMITHUKHA
BAJIA IECTEPEHHBIX THAPOMAIINH U NyTH €€ ypaBHOBemMBaHus. Kpyrsammii
MOMEHT Ha BajJy IIECTePEHHBIX TuJpoMaliuH. BpiOop mapamMeTpoB
IECTEPEHHON TUIPOMAILIUHBI.

107. BuHTOBBIE THUIPOMAIIMHBL: YCTPOMCTBO W TPUHIUIT JEHUCTBUS Ha
MpUMEPE TPEXBUHTOBOIO JABYX3axoJHOro Hacoca. Ilomaua wu pacuer
OCHOBHBIX [MAPAMETPOB BUHTOBOT'O HACOCA.

108. Croco06sbI perynupoBaHus 00bEMHBIX THAPABINYSCKUX MAIITHH.

109. Kakue rugpomManiniel OTHOCATCS K JIOMACTHBIM JUHAMHYECKUM?

110. B ueM 3akirogaeTcst NpUHIMI IEHCTBUS LICHTPOOEIKHBIX HACOCOB?

111. Kakue »oneMeHThl KOHCTPYKIIMM BKJIIOYAeT MPOTOYHAs dYacTh
IEHTPOOEKHOTO Hacoca?

112. B kakux IBMKEHUSAX YIaCTBYIOT M IO KAKUM TPACKTOPHSIM JIBIKYTCS
YacTHUIllbl KUJAKOCTU B KaHalie PK nienTpobexxHoro Hacoca?

113. Kak n3mensiercs okpyxHasi (mepeHOCHas1) 1 OTHOCUTEIbHAs CKOPOCTH
JBMKCHHSI YACTHII )KUAKOCTH BJIOJb KaHana?

114. OObsicnute npuuuHy npumeneHuss PK ¢ nomatkamu 3arHyThIMH
Hazana?

115. Chopmynupyiite omnpeneneHre TMoJa4dd, HAMoOpa U  MOUIHOCTH
IIEHTPOOCKHOTO Hacoca.

116. HazoBuTe xapakTepuCTUKU LIEHTPOOESKHOTO Hacoca.

117. Kak wu3mensercs koHctpykuuss PK Hacoca, npu yBennueHuun
ko3 uienTa ObICTPOXOIHOCTH NS ?

118. [IpuBenuTe OCHOBHOE YpaBHEHHE IIEHTPOOEKHOTO Hacoca B Ciydyae
OCEBOr0 BX0/Ia MOTOKA.

1109. [lepeunciure  CeKTOpbl  pPBIHKA W 00JacTM  TPUMECHEHUS
IIEHTPOOCKHBIX HACOCOB.

120. [lepeuniciuTe OCHOBHBIE  DJIEMEHTBl  KOHCTPYKIIMA  HACOCHOMU
YCTaHOBKH.

121. KakoBbl 0COOEHHOCTH AKCILTyaTallMK JIONACTHBIX HACOCOB?

122. Kak cnenyer 3amyckaTh LIEHTPOOEKHBIN U OCEBOM HACOCHI?

123. HazoBute cnocoOwsl perynupoBaHus paOOThI JIOMACTHBIX HACOCOB.

VKaxure Kakoil crnoco0 Hanbdojiee YJKOHOMUYEH?
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124. Yro Takoe BaKyyMMETpPUUECKasl BbICOTA BCAChIBAHUSA?

125. JlaiiTe ompeneneHUe «OTKPBITOW» U «3aKPBITOI» CXEM HACOCHBIX
YCTaHOBOK?

126. Kakue ucnpiTanusi BO3MOKHO IMPOBOJUTH Ha M3y4aeMOl HACOCHOM
yCTaHOBKE?

127. JlaliTe ompeneneHue THAPOAMHAMHUYECKOTO TpaHchopmaropa U
HA30BHUTE OCHOBHBIE 3JIEMEHTHI €r0 KOHCTPYKIIHH.

128. [lepeunciure ocHoBHble mpeumymiectBa ['IT, Omaromaps KOTOpbIM
MOBBIIIAETCS MPOU3BOJUTENBHOCTD U HAJEKHOCTh MAIIIMH.

129. B yeMm ux ortnuuutenbHble M pyHKIMOHANBbHBIE ocobeHHocTH ['IT ot
r'AM?

130. HazoBute ocHoBHBIE pexxumbl padoTsr ['IT.

131. Vxkaxure obnactu npuMeHenust I'/[T B TeXHUKE U MPUBEAUTE CXEMY

€T0 YCTAHOBKH B ITPHUBOAAX MOOMJIBHBIX MAaIIIMH.

2.2 TpedoBaHusi K CTPYKType, cO/ep:KaHNI0, 0(pOPMJIEHHI0O U CPOKaM
NpeaoCTABJIEHUS] 0TYETA M0 NPAKTUKE

L[eJIBIO MMpCACTABJICHUA OTUCTA ABJISICTCA OIMPCACICHUC ITOJTHOTBI U3YUCHUA
H BBITIOJIHCHUSA CTYACHTOM IIPOIrpaMMBbl ITPAKTHUKH.

OT4€T TOTOBUTCA B COOTBETCTBUM C OOIIMMH HOPMATUBHBIMU
TpeboBanmsimu:  20-25 crp. Tekcta ¢Qopmata A-4, HamuyMe B KauecTBe
00s3aTENBHBIX JIEMEHTOB TUTYJIBHBIX JUCTOB cTaHmapTHOU popmel ([Tonoxenue
o mpaktukax JI'TY), comepxaHusi, BBEIEHHS, OCHOBHOI'O TEKCTa, CHOCOK IIO
TEKCTY, 3aKJIIOYCHUS, CMHCKa MH(GOPMAIMOHHBIX PECYPCOB, MPUIOKEHUs (TMpu
HEOOXOIUMOCTH).

TI/ITYJ'IBHI)IG JIUCTHI.

TutynpHble JUCTBI coaepkaT B ceOe: 1) mepBbId JHCT OTYETa IO
MPEAIUTIIOMHOM MPaKTUKE JIOJDKEH COJAEpX aTh YETKO YCTAaHOBJIEHHbBIC
PEKBU3UTHI; 2) 3aJaHM€ Ha MNPEIIUIUVIOMHYIO MPAKTUKY, MOANMCAHHOE
PYKOBOJUTENEM M CTyJIeHToM; 3) rpaduk pexuma paboThl; 4) JTHEBHUK
OPOXOXKJEHUS  NPEIIUIUIOMHOM  TMPAKTHKW; 5)  OT3bIB-XapaKTEepUCTHKA
PYKOBOJIUTENS TPAKTUKH.

Conepxanue

B conep:xkanuu nmocienoBaTeIbHO NEPEUUCIISIIOT HAUMEHOBAHUS Pa3/ieioB,
nojapasnenoB (maparpadoB), a TaKkKe YKa3bIBalOT HOMEpa CTpPaHUI], HA KOTOPBIX
pa3MeniaeTcs Hauauo pa3aeioB (MOIpa3ieiioB).

CopeprkaHue TOJDKHO BKJIIOYATh BCE 3ar0JIOBKH, UMEIOIIHUECS B paOOTHI, B
TOM YHCJIE CTUCOK MH(GOPMAIIMOHHBIX PECYPCOB U MPUIIOKECHHUS.
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Brenenue. Bo BBeeHuN n0iKHA OBITh PACCMOTPEHA aKTYyalbHOCTh TEMBbI
BKP, onpenenensl nenu v 3agadyd paOOThl, MEPEUUCICHBI METOJIBI U CPEACTBa
pelieHrs MOCTaBIEHHBIX 3a/1a4. JIFo00W MHHOBAIIMOHHBIM MPOEKT JTOJDKEH OBITH
HaIlpaBJICH Ha KOMMEpIIMAIu3alluio HOBIIECTB (HOBOBBeaAeHUM). s Toro,
9TOOBI MTPOEKT OBLT aKTyaJICH M PEAIM30BaH, €ro 1EeJIbI0 MOXKET OBITh:

— yAydllleHWe YCJIOBUH TpyJa U  TOBBIIIEHHE  O€30MaCHOCTH
00CTy’KHBAOUIEr0 NEPCOHANA;

— TIOBBIIICHUE SKOJOIMYECKOM O0€30MacHOCTH  O0OpYJOBaHUS;, —
yIydIIeHNe KaueCTBa BhIMTYCKaeMOM TPOTYKIIUH;

— MOBBIIICHUE POU3BOUTEIHLHOCTH 000PYI0BAHNUS;
— YJIy4IIEHUE SHEPreTUYECKuX XapakTepucTuk (rnosbienue KII1);

—  pacuupeHrue  (QYyHKIUMOHAJIBHBIX  BO3MOYKHOCTEW,  YBEJIMYECHUE
HOMEHKJIATyPbI BBITYCKAEMOMN MPOIYKIIVH;

— YJIYUYIIEHHUE SPTOHOMMUYECKUX XapaKTEPUCTUK (yA00CTBa IKCILTyaTallu
U YIPABJICHUA).

[TocTaBieHHBIC 1IETU JTOJDKHBI JIOCTUTAThCS 3a CUET pa3pabOTKU HOBBIX
WM MOJCPHU3AIMHN CYIIECTBYIONIUX aBTOMAaTUUECKUX TUJIPABIUYECKUX WIIU
MMHEBMAaTUYECKUX MPUBOJOB (CUCTEM) U CUCTEM aBTOMATHYECKOTO YMPaBJICHUS
WU  PETYJIUPOBaHUS UMM, WJIA HUX BCECTOPOHHETO HCCieaoBaHus (s
uccienoBarenbckux mpoektoB). Ilpu srom B BKP (B 3aBucumoctu oOT
BBIOPAHHOTO BapUaHTA TEMbI) MOTYT PEIIATHCS CICAYIONINE 3a/Iauu:

— 0030p ¥ 0OTOOP HOBIIECTB JIJIs1 KOMMEPIIMATU3AIINHY;
— pa3paboTka ceTeBoro rpaduka peaau3ainuu MpoeKTa;

— pa3paboTka KOHIENIUU YIPABICHUS: ONpEAeNeHHEe PEKUMOB pabOTHI,
ompenereHNe HOMEHKJIATypbl —amnmaparoB IMOJauyd KOMaHJ W  CUTHAJIOB,
pazpaboTka maHenmu (TyJbTa) YNOpaBIEHUSA, OMpeAeIeHUE HEOOXO0IUMBIX
OJIOKUPOBOK;

— pa3paboTKa TeX3aJaHWi Ha CO3/laHWE THAPO- WIM IHEBMONPUBOJA
(cucTemsl), CUCTEMBI aBTOMATUYECKOIO YIIPABJICHUS WA PETYIUPOBAHUS;

— TMPEIBAPUTENIbHBIA TUAPABINYECKUI (MTHEBMATUYECKUM) pacuér; —
pa3paboTKa CXEMbl TUIPaBIMYECKON (MHEBMATUYECKON) CTPYKTYpPHOU WU
IPUHLUIIAAIBHOM;

— DHEPTEeTUYECKUI pacd€T, BIOOP THAPO(ITHEBMO )alllapaTyphl;

— TUJIPABIIAYECKUU, TEIJIOBOM, TUHAMHWYECKUN pacuér
ruApo(IMHEBMO)IPUBOIA (CUCTEMBI);

— pa3paboTka CXeMbl  DJEKTPUUECKON  (DYHKIMOHAIBLHOW WU
NPUHIUIIKAIBHOM CUCTEMbl YIPABICHUS WM KOHTypa aBTOMAaTHYECKOTO
pETYIUPOBAHUS,
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— BBIOOp BJIEKTpoAanmnapaTypsl;

— pacu€t OanaHca MOUIHOCTEW M BBIOOP MCTOYHUKA SJICKTPONMUTAHMS; —
pa3paboTKa yIpaBisIoLEeld TPOorpaMMBl;

— pa3paboTka CTPYKTypHOU ((YyHKIIMOHAJIBHOM) CXEMBI KOHTYypa
ABTOMATUYECKOTO PEryTHPOBAHUS;

— pacu€T WM BBHIOOP MapaMETPOB PETYJISITOpA WIM KOPPEKTUPYIOIIUX
3BEHBEB; — 9KOHOMUYECKOE 000CHOBAHUE NPOEKTa B (hopMe OM3HECIIIAHA;

— aHaMW3 OMNACHBIX W BPEIHBIX MPOM3BOJCTBEHHBIX (DAKTOPOB U
pa3paboTKa MEPONPUITUI IO UX YCTPAHEHUIO.

PexomeHtyeMbIii 00bEM BBEICHUS — 1...2 CTpaHUIIBI.

OcHoBHast yacTh. OCHOBHAS YacTh OTYETA JEIUTCS HA pa3Jieibl (TJaBbl) U
nospasnensl (naparpadsr). Ona coctouT u3 2 riaB u 2-4 naparpados. Bece yactu
paboThI JOJKHBI OBITH TECHO CBsI3aHBI MeXAy coOoil. Heobxoaumo B KOHIE
KaXKJI0¥ TJIaBbl WM maparpada JiejaaTh KpaTKUe BBIBOJBI U3 MPEIIIECTBYIONIETO
U3JIOKEHUSI, T.€. COJEP)KaHUE TEKCTa B OJHOW YacTH pabOThI COIIACOBHIBATH C
npeAbIIyIed U TOATOTOBUTh MEPEXO K MOCIEAYIOIIEH TIIaBe.

OCHOBHAasl 4acThb OTPAXAET MPOLECC PEIICHUS ITOCTABJICHHBIX 3aJa4 H
MOJyYEHHBIC PE3YJIbTaThl. 3/I€Ch MPUBOAATCS JAHHBIC, OTPAKAIOIINE CYIIHOCTD,
METOJIMKY U OCHOBHBIE PE3YJIbTaThl BHIMOJHEHHOU pa00oThl. OCHOBHAS 4acTh, Kak
MpPaBUJIO, COCTOUT W3 cleayrommux dacted: 1. B anHanuThueckor wyactu
MPOBOAUTCS aHAIU3 CTATUCTUYECKUX JAHHBIX IO TeMe pPabOThl, MPUBOASTCS
TpeOyeMble MaTeMaTUYECKUE PACUEThl, UX aHAJIU3, JENAI0TCS COOTBETCTBYIOIIME
BBIBOJbI. 2. B MpPOEKTHON 4YacTW BBINOJHAKOTCS Pa3feibl: KOHCTPYKTOPCKO-
TEXHOJIOTUYECKasl ~ 4acTh,  OE€30MaCHOCTh  KU3HENEATECIbHOCTH,  pacyer
HKOHOMUYECKOM 3PHEKTUBHOCTH.

Teopernuecknil pa3zesl HOCUT ONUCATEIbHO-O3HAKOMUTEIBHBIA XapaKkTep.
B pasnene HeoOX0aMMO PacCMOTPETh OTASIBHYIO SAUHUITY 000pYI0BaHUs, TUOO
rpynmy o0opyAoBaHMs, JUOO TEXHOJIOTHIO B 3aBUCUMOCTH OT TE€MbI pabOThl U
Ha3BaHus paznena. Ecnu B BKP paccmarpuBaercs HOBOBBEIEHUE I OTACIBHOU
eIUHULIBl 000pyAOBaHUs (MHHOBAIlMS HE3HAYUTENbHBIX W3MEHEHUM), TO B
Ha3BaHWM pa3jielia YKa3blBaeTCA HA3BAaHUE JaHHOW EIMHUIILI 000pYyJAOBaHUS
(manpumep, «AtouucrepHa All-7»). Ecamu B BKP paccmarpuBaercs
HOBOBBEJICHUE, KOTOPOE MOKET OBITh MPUMEHEHO MJIsI TPYIIbl 000PYI0BAHUS
(3T0 MoOkeT OBbITh KaK WHHOBAIMS HE3HAUUTENIbHBIX W3MEHEHUM, TaKk U
yJIy4IIaroiiass WHHOBAIMs), TO B Ha3BaHUM pazjelia yKa3blBaeTCSd Ha3BaHUE
rpynmnbsl 000pynoBaHus (Hampumep, «ABTOIMCTEPHBI IS TPAHCIIOPTUPOBAHUS
HedrenpoaykroBy). Ecim B BKP paccmarpuBaercs HOBOBBEIECHHE, KOTOPOE
MOET HWCIOJIb30BAHO JJI YIydllleHHs 0a30BOr0 TEXHOJOTUYECKOTO Tpoliecca
WM 11e7I0¥ TexHosiorun (ynmydInaromias WHHOBAIMSA WM Oa3vCHash MHHOBAIIHS),
TO B Ha3BaHUM pa3/ielia yKa3bIBACTCS JAaHHAsI TEXHOJIOTUS WM TEXHOJOTUYECKUN
nporecc (Hampumep, «TeXHONOTus TPAHCHOPTUPOBKU HEDTEIPOTYKTOBY).
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COOTBETCTBEHHO Ha3BaHUIO B JIaHHOM paszfiesie HeoO0XOJUMO paccMOTPETh
Ha3HaueHWe, TNPUHIMI pabdOThl, COCTaB, KJIacCU(UKALUIO  YKa3aHHOTO
o0opynoBaHusi wiu TexHonorud. Ha ocHoBe 0030pa aHamoroB HEOOXOAUMO
yKa3aTb JOCTOMHCTBA M HEJOCTaTKH pPAacCMaTpUBAEMOrO OOOPYIOBAaHUS H
TexHoJoruu. /[ mepBoro BapuaHTa TeMbl (CM. pazzaen 3.1) HeoOXOAUMO TaKkKe
OTIENBHO PAaCCMOTPETh CHCTEMY YIpaBiEHHs;, Ui BTOPOrO BapuaHTa -
TUJPABIUYECKYI0 WJIM ITHEBMAaTHYECKYIO0 CHUCTeMY; JUIS TPEThEero BapuaHTa -
CHOCOOBI M CHUCTEMBl CTAOWMIM3AIMM TEXHOJOTMYECKHX TMapaMeTpoB U HX
BIUSHUE Ha Ka4yeCTBO MPOIYKIUH; JJI HCCIEAOBATEIbCKUX IMPOEKTOB — TOT
AJIEMEHT (WM CHCTEMY), KOTOpBI siBiseTcs oOBeKTOM wuccienoBanus. llpu
HE00XO0AMMOCTH pa3jiesl MOKeT ObITh pa30uT Ha nozapasaensl. Hanpumep:

1 ABTOIIMCTEPHBI U1 TPAHCTIOPTUPOBAHUS HE(DTEMPOIYKTOB.

1.1 KoHCTpyKIIMS aBTOLHUCTEPH.

1.2 Knaccuduxaius aBTOIUCTEPH.

1.3 OOs3aTenpHpIETEXHUUECKUE TPEOOBAHUS K aBTOLIUCTEPHAM. ...

O0BEM TeopeTuueckoro pasuena — He Oonee 10 crpanumm. Jns
yMEHblLIEHUsT 00BbEMa paszena ciaeayeT BTOPOCTENEHHYIO HH(OpMAIUI0 O
paccMaTpuBaeMoM OOBEKTE (TEXHUYECKHE XapaKTEPUCTHKH, PUCYHKH, CXEMBbI)
BBIHOCUTH B mpuioxeHus. He crout oueHp noapoOHO onuchiBaTh aHayiory. Ilo-
BO3MOYXHOCTH, CJIEIAYET OIPAHUYNUTHCS CCBUIKAMU Ha HUCIIOJIb3YyEMBbIE HCTOYHHKH.
B kayecTBe MCTOYHHKOB MOKHO HCIIOJIB30BaTh MHCTPYKIUHU MO 3KCIUTyaTallld
0o00opy0BaHusl, PYKOBOACTBA MOJb30BATEINA, TEXHMYECKHE Macrnopra d T.0.,
KOTOpPbIE€ M3Y4YaJIHCh BO BPEMSI MPOU3BOACTBEHHOW MPAKTUKUA WU MOTYT OBITh
HalJieHbl Ha cailTax nmpou3BoauTeneil. B pazgene NOMKHBI OBITH CCBHUIKM HE
MEHee, YeM Ha TPU UCTOYHUKA.

AHanutndeckul paznen B gaHHOM pazzgene HEOOXOIUMO MPOU3BECTU
KpaTKuii 0030p PhIHKA, OTPEIETUTh OCHOBHBIX TTPOU3BOAUTENEH, TOTPEOUTENEH,
MOCTABIIMKOB pa3pabarbiBaeMoro (MOJACPHU3UPYEMOTO) OOOpyJOBaHUS U
notpedHoCcTh B HEM. Ha ocHOBe mpoBenEHHOTO B MpEABIAYIEM pasnesie o03opa
aHAJIOrOB  HEOOXOJMMO TPEMJIOKUTh M  TMPOU3BECTH OTOOP HOBIIECTB
(uHHOBaIUMit) Uit peanm3anuu. BpiOpaHHOE  HOBIIECTBO  HEOOXOIMMO
KJ1accu(UIIMPOBATH, OOBSICHUTH, KAKUM 00pa30M OHO CIIOCOOCTBYET YIIYUIICHHUIO
NOTPEOUTETHLCKUX CBOMCTB 00OPYI0BaHUS, yKa3aTh €r0 MECTO B 00OPYIOBAHUU.
JInst 5TOro BBIMOJHSAETCS 4YepTEX OOIIero BHUja OOOPYAOBaHHUS, HA KOTOPOM
KUPHBIMA JIMHUSMH YKa3bIBAe€TCS pa3MEIICHHE BHOBL pa3pabaThIBaeMOIO
u3zenus. B mosicHUTENbHOM 3aMucKe WM Ha CBOOOTHOM TIOJIE YepTeka OOIIero
BHJIa pa3MeNaroTcs nHPpopMaIys, MoIydeHHas B pe3yJIibTaTe 0TOOpa HOBIIIECTB.

B nanHom paznerne Takke HEOOXOAMMO pa3pabdoTaTb MEPONPUATUS IS
peanu3alMyd MHHOBAllMOHHOTO mpoekTta. s 3Toro HeoOxoaumo pa3zpaboTathb
ceTeBOl TrpaduK pealn3aluu TMpOeKTa wWin auarpamMmmy [aHTa, KOTOpBIE
BBIHOCSTCS Ha IIakaT. MOXKHO HCHONB30BaTh U JApyrue (Gopmbl rpaduka,
KOTOpBIE JaAyT MPEACTABICHUS O IJIAHUPYEMBIX PE3yJbTaTax MPOEKTa, dTamnax u
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CpPOKax BBIMOJIHEHUSI TPOEKTa, pecypcax (MaTepualbHbIX W YEIOBEYECKHX),
HEOOXOIUMBIX sl peann3anuu npoekta. Ilpu paspaboTke rpaduka MOXKHO
MOJI30BaThCS CIICIMAIBHBIMU TIporpaMMamu, Harpumep Microsoft Project. Ha
ATOM IIJIakaTe HEOOXOIWMO BBIICIUTH Te€ ATambl (paboThl), KOTOpHIE OYAyT
peann3oBaHbl cTyAeHTOM B naHHoM BKP. BapuanTel Ha3BaHui 1aHHOTO pa3jielia:
«MepornpudTus 10 pealn3anuu Opoektay, «llnan peanuzanmuu mTpoekTay,
«I'padpuk pa3paboOTKu THAPONPHUBOJAA Tpeccay U T.JA. Pazmen Takke MOXKeT
pa3ouBaThCs HA OAPA3EIbl, HAIPUMED:

2 [Tnan-rpaduk pa3pabOTKH CHCTEMBI YIIPABIECHUS aBTOIUCTEPHAMMU.
2.1 AHanu3 noTpeOHOCTH aBTOLIMCTEPH.
2.2 CerteBoii rpaduk pa3pabOTKU CUCTEMBI YIIPABICHHUS.

2.3 KanennapHoe iaHupoBaHuE pa3pabOTKU CUCTEMBI YIPaBICHHUS. ... U
T.J.

[IpoekTHbIN pa3aen.

Jns BKP ¢ BapuanTom TteMbl «CrcTeMa aBTOMaTUHYECKOTO YIIPABICHUSL. . .»
TEXHOJIOTUYECKUI TO/pa3/ieNl BKJIIOYACT oOmpeneieHue u (WIh) OIKCaHue
PEXKUMOB PabOTHI (ABTOMATHUYECKH, TTOJyaBTOMATHUYECKUHN, PYUHOU, aBapUITHBIN
U T.JI.); ONpelelieHue HOMEHKJIATYphl anmapaTroB MOJa4yd KOMaHJ U CUTHAJIOB,
AJIEMEHTOB UHAMKALMU; pa3paboTKa maHenu (IyJibTa) YIpaBiIeHUs; ONpeielieHrue
HEOOXOIUMBIX OJIOKHMPOBOK. ECiiM mpu MpOeKTHUPOBAHUU H3MEHEHUS B THUIPO-
WM MTHEBMOCHUCTEMY HE BHOCSITCA, a pa3pabaTbhIBAe€TCs TOJBKO 3JICKTpHUYECKas
WM SJEKTPOHHAs CHCTEMa YIpaBJi€HHUs, TO HEOOXOJUMO ONUCaTh COCTAB U
paboTy ruapo(MHEBMO)cUCTeMbl. OnucaTebHYyI0 YacTh MOXHO TIEPEHECTU B
TeOpeTUYEeCKUil pasnen. B 3Tom ciydae ero o0BEM MOXHO yBEIUYUTH 10 15
ctpanui. Eciam ke TpeOyeTcs MojaepHU3alMs WIM pa3pad0TKa THUIPOUIIU
MMHEBMOCUCTEMBI, TO PACUETHO-KOHCTPYKTOPCKUU TOApa3fel HaYMHAETCS C
pa3paboTKu CTPYKTYPHOMU 158051 MPUHIUITHAIBHON TUIPABIMYECKOU
(mHeBMaTHyeckoi) cxembl. [myOmHa mpopabOTKM JOHKHA OBITH TaKOM, YTOOBI
NOJIHOCTBIO ONPENENIUTh BJIEKTPUUECKUE COCTABIAIOIIME (JIEKTPOMArHUTHI,
JAaTYUKW WJIM pele JaBleHUs, TeMmmepaTypbl, pacxoma u T.1.). llpu
HEOOXOIUMOCTH CJIETYET MPOBECTU MPEIBAPUTEIBHBIN THAPABINYECKUA UITH (1)
sHepretuyeckuii pacuér. Ecaum s ganbHeumeld pa3paOOTKU  CHUCTEMBI
yIOpaBJIE€HHUS BaKHbl JUHAMHYECKHME CBOMCTBA TUAPO(IMHEBMO)IPUBOAA, TO
HEOOXOJUMO TMPOM3BECTH AWMHAMUYECKuW aHanu3. Ha ocHOBe HSTHUX JTaHHBIX
pa3pabaThiBaeTCsi ~ TEXHHYECKOE  3aJlaHMe Ha  MPOEKTUPOBAHUE  WIIU
MOJICPHU3AINIO THIPABINYECKON (ITHEBMATHYECKOM) cuctemsl. [ pazpaboTku
CUCTEMBbI YIpaBJIEHUs HEOO0X0auMO (OpMallu30BaTh LUKIOTPAMMbI PabOThl B
pa3IMUHBIX peXUMax B Bujae rpadukos, rpados, OJok-cxeM win Tabmauil. Yarie
BCETO THUJIPABIMYECKUE W ITHEBMATHYECKUE MPUBOJABI SBISIIOTCS ITUKJIOBBIMHU.
CucteMbl  ympaBlieHHsT TakKUMWA  TOpPUBOJAAMH  CO3JAIOTCSI HAa  OCHOBE
MIPOTPAaMMUPYEMBIX pEJI€ WU TPOTrpaMMUPYEMBIX JIOTUYECKUX KOHTPOJUIEPOB.
VYpasisitoye NporpaMmsbl i HUIX MOTYT COCTaBIISAThCSl HA PA3JIMYHBIX S3bIKaX.
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Ecnu npeanonaraercs wucnonb3oBanue s3pika LAD (PKC) 1o cnemyer
UCIIOJIb30BaTh TaOJMYHOE MpEACTaBIeHHe LUKIa, s s3bika FBD — rpad wim
CUCTEMa JIOTUYECKUX BBIPAKEHUU, a JJI SI3bIKOB 0OJiee BBHICOKOTO YpPOBHS —
onok-cxema. @opMaIM30BaHHOE  OMHMCAHWE  JIOJDKHO  JaBaTh  IOJIHOE
NpeICTaBlIICHUE O IIOCJIEI0OBATEIbHOCTH BBITIOJIHEHHUSI OJTanoB IHUKJIA; 00
UCIIOJTHUTEIBHBIX AJIEMEHTAX M JJIEMEHTaX WHIWKALWW, BKIIOYAIOIIUXCA U
BBIKJTIOYAIOIIMXCSL HAa KaXJOM JTare IUKIa; 00 yClIOBUSX (CUTHalax) Hayaida u
3aBEpIICHUs  OTHAEJbHBIX OSTanoB W [UKIa B 1eaoM. Ha  ocHoBe
(hopMaTM30BaHHOTO OMHCAHUS COCTABJISAETCS 00OOIIEHHAS peIeHHO-KOHTAKTHAS
cxemMa. OHa TO3BOJIAET MPEABAPUTEIHLHO OIEHUTHh KOJUYECTBO HEOOXOJIUMBIX
KOMIIOHEHTOB M MOHTQ)XHBIX COCAMHEHUW KaK NpU peau3allid CUCTEMBbI
yIpaBJICHUS HA TUCKPETHBIX AJIEMEHTax (pese, TakMephl, PEeryJaTOphl U T.I1. WIH
MMHEBMAaTUYECKUE KOMIIOHEHThI), TaK M MPHU HCHOJb30BAHUM MPOrPAMMHOIO
ympaBiieHus (KOHTPOJUIEPOB WJIM MporpaMMupyeMbix peine). Ha ocHoBe oreHku
ce0ECTOMMOCTH,  CIIO)KHOCTH  MOHT&Xa W IUIAHUPYEMOM  MPOrpaMmbl
IpPOU3BOJICTBA BbIOMpaeTcss JMOO cHUCTeMa YIpaBICHUS Ha JUCKPETHBIX
aIeMeHTax, Ju0O0 C MpOorpaMMHBIM yrpaBieHueM. [locie 3Toro mpousBoaUTCS
BBIOOP AJIEMEHTHOM 0a3bl, COCTABIIAECTCS CXEMa AIIEKTpUUecKasi MPUHIUITHATIbHAS
U TepeyueHb JJIEMEHTOB K Hel. I[Ipum cocraBieHurn cXxemMbl HEOOXOAMMO
MOJIb30BATHCS MHCTPYKIUSAMHM IO SKCIUTyaTalluu, PYKOBOJACTBAMH IOJIb30BATENS
Ha KOMIUIEKTYIOIINE CXEMBbI, B KOTOPBIX, KaK MPABUJIO, YKA3bIBAIOTCA UX CXEMBbI
noaxioueHust. [IpousBoautcst pacy€r moTpedisieMoil MOIITHOCTH JJIsl Pa3IUYHbIX
PEXKMMOB Ha KaXXJIOM OJTafne IUKIa W BBIOUPAETCS MOIIMHOCTh HCTOYHUKA
MUTAHUS. 3aBEPIIAIOIINM DSTAloOM SBISETCS COCTaBJICHHE MporpaMmmbl. Eciun
nporpamma coctabiisiercsi Ha si3bike PKC, To HE0O0XOAMMO MPOCTO 3aMEHUTH
KOHTaKThl U WX OOO3HA4YeHUsI Ha OOOOIIEHHON peeHHO-KOHTAKTHOM CXeMe
YCIIOBHBIMU 0003HAYCHUSIMU, MIPUHSATHIMU 7151 BBIOPAHHOW MOJIEIN KOHTPOJIIepa
WM porpaMmmupyemoro penie. [Ipu coctaBieHun NporpaMmbl Ha PYTUX S3bIKAX
NOJI3YIOTCSl  CHENUaIbHbIMU MeToaukamu. I[lo pgaHHOMY paszgeny MOTryT
BBITIOJIHATHCS CJICYIONINE JIUCTHI Tpaduueckoit yactu: — Cxema TuipaBIndecKas
(mHEBMaTHYECKas) IPUHIMITHAIIBHAS WU CTPYKTYpHas;

— [{uksorpaMMbl pabOThI B PA3TUYHBIX PEKUMAX;
— Cxema 3JIeKTpUYeCcKasi IPUHIUITUAIIbHAS C TIEPEYHEM AJIIEMEHTOB;

— OO0600mEHHasT pelieHO-KOHTAaKTHAsl cXeMa WM mnporpamma Ha si3bike LAD
(PKC) nnu FBD, xoTopast MOXKET SIBJASTHCSA BTOPBIM JIUCTOM CXEMBI;

— COopouHbIii yepTExX rUAPoOIOKa (THEBMOOJIOKA) C JIEKTPOYIPABICHHUEM;

— JluHamuueckuii aHanmu3 (B TOM cCiy4yae, €CIM €ro pe3yibTaTbl HMEIOT
CYLIECTBEHHOE 3HAaY€HUEe i1 pa3pabOTKU CUCTEMBbl YOpPaBICHUS WU
yHOPAaBIISIONIEH TPOrpaMMBbl).

Ecnu mporpamma coctaBieHa Ha si3bIke 0Oo0Jiee BBICOKOTO YpPOBHS WIIH
ANEKTpUYECKasi CXeMa COCTaBJI€HA HA JUCKPETHBIX 3JEKTPOHHBIX KOMIIOHEHTAX,
TO BMECTO TPOrpaMMbl MOXKET OBITh pa3paboTaHa cxeMa »JJICKTPUIECKas
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COCIMHEHMA (MOHTa)kHas) WM MyabT (maHenb) ynpasieHus. Ecioum
UCIIOJIb3YIOTCSl 3JIETPOHHBIE KOMIIOHEHTBI C HPOrpaMMHUPYEMBIMHU PEXUMAMHU
paboThl, MOKET OBbITh TOKa3aHa MOCJIE0BATEILHOCTD IPOrPAMMHUPOBAHNUS.

Jlns BKP ¢ BapuanTom temsl «I uapaBiuyueckuii (MHEBMAaTUUECKUI) TPHUBO/T
WIM TUapaBiavdeckas (ITHEBMAaTU4yecKas) CHCTeMa ...» TEXHOJIOTHYECKUH
noJipas/ie]l BKJIIOYAET OMUCAHUE PEXKUMOB pabOThl O0OPYAOBAHMS U PEKUMOB
paboThl mpuBOAa (CHUCTEMBI); OMHCAHUE OTACJIbHBIX JBUKEHUNH OOBEKTOB
VOPAaBJIEHUS C YKa3aHWEM KHHEMATHYECKHX XapaKTEPUCTHK (CKOPOCTb
JIBUKCHUSI, YCUJIHE); ONMUCAHUE OJIOKHPOBOK, BBIMOJHAEMBIX THUIPABINYECKON
(THEBMAaTUYECKOM) CHUCTEMOW, HampuMep, IMpU aBapUITHOM  OTKIIOYEHUU
ANEKTPOINUTAHUS; ONPENEICHUE KOHTPOIUPYEMBIX NapamMeTpoB (HampHUMep
JaBJIeHUE, TeMIepaTypa padodei )KUIKOCTH) M HOMEHKJIATypbl JATYUKOB TSI MX
KOHTpOJII. B pacdy€THO-KOHCTPYKTOPCKOM  TOApA3Aeiie  MPOU3BOAUTCA
DHEPreTUYEeCKUM  pacuy€T U COCTaBJISIETCS  CXeMa  TUAPABIUYECKas
OpUHIMIHANIbHAS, MPOU3BOAUTCS BBIOOP THApOANIapaToB, COCTABISETCS
[IEPEYCHb JJIEMEHTOB U TEXHHUYECKOE 3aJaHue Ha IPOEKTUPOBAHUE CHUCTEMBI
yIpaBlieHUsl. 3aTeM MTPOU3BOAUTCS TUIPABINYECKUH (THEBMATUYECKUM) pacuéT u
onpenensercs cpegHeuuknoBoit  KIIZ; mns  ruapaBivyeckoro  MpuUBOJA
IPOU3BOUTCS TEIUIOBOM Pacy€T M OMPENENSIOTCS MapaMmeTphl THApPOOaKa WU
TEMJI000MEHHOTO amnmapara. J{Js OleHKH TUHAMUYECKUX CBOMCTB MPOU3BOIUTCS
JUHAMUYECKAA pacyér. (11 3TOro NMpUHMMAIOTCS AOMYLIEHHS W YIPOIICHUS,
BBIOMpAETCSl pacu€THas CXeMa, COCTABIISIETCSl MaTeMaTHyecKash MOJENb, s
pelIeHnsT KOTOPOM MOYKHO HCIIOJIb30BaTh CHEHHAIM3UPOBAHHBIE ITPOTPAMMBI,
Hanpumep «MATLAB+Simulink». Eciiu HeoOxoaumo, 1o pesyiabTaTaM pacuéToB
BHOCATCS YTOYHEHHsI B TEXHMYECKOE 3aJlaHHE€ HA MPOEKTUPOBAHUE CHUCTEMBI
ynpasieHus. 1lo pesympraram IPOEKTHOrO pas3iesna MOTYT BBIIOJHATHCA
CJIEyIOIINE JUCTHI rpadMuecKOr YacTu:

— Iuxnorpammel pabOThl B pa3IMYHBIX PEKUMax C YKa3aHUEM BPEMEHH,
CKOpOCTH (pacxoja), 1aBICHUS.

— Cxema ruzpaBinudeckas (THeBMaTUYeCKasl) MPUHIUIIAATBHAS;
— CxeMa anekTpudeckasi CTpyKTypHasi Wi (yHKITMOHAJIbHAS,

— Maremarnyeckass MOJENb WIH CTPYKTypHas CXeMma JUHAMUYECKOTO
aHAJIN3a, Pe3yJIbTaTbl MOJACIUPOBAHUS,

— COOpouHBIA YepTEX pazpabOTaHHOTO THAPOOIIOKA;
— TexHoyioruyeckuii mpouecc cOOpKu pazpadbOTaHHOTO THAPOOIIOKa.

Jnsa BKP ¢ BapuanTtom Temsl «CucremMa aBTOMATHYECKOTO PETYJIMPOBAHUS
(MO3UIIMOHUPOBAHUS, CTAOMIIM3AIMK, CHEAsIas U T.I.) ...» TEXHOJOTHYECKUH
HoJpasAes BKJIIOYAaeT OOOCHOBaHHME HEOOXOJUMOCTU pPa3pabOTKH CHUCTEMBbI
pPETyJIMpOBaHMsI;, ONpezesieHue (ONMHUCaHUE) 3aKOHA HM3MEHEHMs pPEryIupyeMou
BEJIMYUHBI, €€ BIIMAHME HA KayeCTBO IPOAYKLMH; OIPENEIIEHUE 4YHUCIIOBBIX
[IapamMeTpoOB 3aKOHA PETYJIUPOBAHUA M KayeCcTBa CHUCTEMBbl aBTOMATUYECKOIO

peryiupoBanusi. B pacy€THO-KOHCTPYKTOPCKOM MOJpasfiele MPOU3BOIUTCS
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DPHEPreTUUeCKUid  pacu€éT M COCTABISIETCS ~ CXE€Ma  THApaBIMYecKas
(mHEBMaTHUEeCKass) TMPUHIUNHAIbHAS (CTPYKTYpHAas); COCTaBJISIETCS CXeMa
AJIeKTpUYecKass (PYHKIHOHANbHAS (TIPUHIIMIIHANBHAS); TPOU3BOAUTCS BHIOOD
THIPOAIapaToB M JJCKTPOHHBIX  MOJYJCH, BXOOANIMX B  KOHTYP
ABTOMATUYECKOTO PETYJIUPOBAHUS, pa3padaThIBaeTCs TEXHUUYECKOE 3a/laHue Ha
IIPOCKTUPOBAHUE nu(n) CHUCTEMBI yIpaBJieHuUs, (1)
THIpaBINYECKON(ITHEBMATHUECKO) cucTeMbl. Ha OCHOBaHMM IOTYYECHHBIX
JaHHBIX COCTABJIAIOTCS TEpPEAATOYHbIE (PYHKIHH OTACIBHBIX DJIEMEHTOB,
COCTaBIISICTCSl CTPYKTYpHas CXeMa KOHTypa aBTOMAaTUYECKOTO PEryJIMpOBAaHMUA,
paccuuThIBAIOTCS  (MOAOUPAIOTCS) TMapaMeTpbl PEeryisaTopa, MpPOU3BOAUTCS
OLICHKa KayecTBa perynupoBaHus. Jlus pemeHus -HTHX 3a4ad  MOXKHO
MOJIb30BAThCS CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM OOECIICUeHUEM, HalpuMep
«MATLAB+Simulink». Ilo pe3ynpraram MNpPOEKTHOTO pas3felia MOTYT
BBITMOJIHATHCS CIEAYIOLIUE JIMCThI Ipa)uueCcKo YacTH:

— Cxema  ruapaBiIMdecKas (MTHEBMAaTHYECKas ) MPUHIIUITHATbHAS
(cTpyKTypHas);
— Cxema aiekTpudeckasi GyHKIHMOHAIbHAS (IPUHIIUITHAIIbHAS );

- CTPYKTypHaH CXCMa CUCTCMbI ABTOMATHYCCKOI'O PCTYJIIMPOBAHHA,

- YHpaBJI}IIOIHaH [mporpamMma, KoTopass MOKCT ABJIATbHCA BTOPBIM JIMCTOM
CXCMBEI.

— JluHamuueckuil aHaiu3 pa3pabOTAHHOW CUCTEMBI PEryJUpOBaHUS,
JNAIOIUN MPENCTABICHUE O pE3yJbTaTax aBTOMAaTUYECKOTO pETYJIHPOBAHUSA
(nepexonnbie pynkunn, JTIAYX, JIOYUX, 3anac ycTOMYUBOCTH U T.11.);

— COopouHbIN YepTEX THAPOOIOKA C TPOMOPLMOHATBHBIM YIIPABICHUEM;

UccnenoBarenbckue npoekTbl. CoaepKaHUEe TEXHOJIOTHUYECKOr0, PACUETHO-
KOHCTPYKTOPCKOTO TMOJpa3JeioB U Tpapuueckod 4YacTh ONpenesseTcss TeMou
BKP. DxcnepumenTaabHas 4acTh COACP)KUT OMUCAHUE 00BEKTa UCCISIOBAHUS U
3KCIIEPUMEHTAJIBHOTO CTEH/A, OIIPEACICHUE BXOAHBIX U BBIXOAHBIX IIEPEMEHHBIX,
o00oCHOBaHME BBIOOpa  MaTEMaTHYECKOM  MOJenH, pa3paboOTKy  IIaHa
AKCIIEPUMEHTA, SKCIEPUMEHTAIbHBIC JIaHHbIE, MAaTEMaTUYeCKyl0 O00paboTKy
pe3yJIbTaTOB  JKClepuMeHTa. Ha  OCHOBE  3KCHEPUMEHTAJIbHOW  YacTH
BBITIOJIHACTCS 2...5 JIUCTOB rpauIeCcKOi YacTu:

- UepTéx obmiero Buaa;
- Cxema sieKTprudecKast MPUHIUITAATbHAS,
- Cxema ruapaBinydeckas (ITHEBMaTHUICCKas ) TPUHITUITHATBHAS;

- Pesynbrarel skcnepumenta. 4.3.5 OO6mue TpeOoBaHUS K MPOEKTHOMY
pazzneny

O6BEM mpoekTHOro pazaena 40...45 crpanui], HE MeHee 4 CCBHUIOK Ha
UCIIOJIb30BaHHble NCTOYHMKHU. Ha3Banue pasznena wnm «IIpoekTHsIi pazaem» uim
B cootBeTcTBUU ¢ TeMoit BKP, nanpumep, «Pa3zpaboTka cUCTEMBI yIIPABICHUSI,
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«Pa3paboTka TUAPABINYECKOTO MPHUBOJA». HasBaHue moapas3nenoB — mo BUIAM
onuckIBaeMoi paboTsl. Hampumep:

3 Pa3paboTka MHEBMaTHYECKOTO IPUBOIA

3.1 Pexxumbl paboThl ¥ OJIOKMPOBKH.

3.2 Pa3paboTka cxembl THEBMATHYECKOWU MPUHIIUTTUATILHOM.
3.3 [TneBMaTHUeCKHil pacy€T U BHIOOP MHEBMOAIIIAPATOB.
3.4 JIuHaMU4YEeCKUI pacuér

3.5 Pa3paboTka TEXHMYECKOTO 3aJlaHWs Ha W3TOTOBIICHHUS CHUCTEMBbI
YIPaBJICHHUS ..

[Ipu HeoOXoaUMOCTH, KpPOME YKa3aHHOTO BBIIIE, pa3/ie] MOXKET ObITh
JOTIOJTHEH COAEPKATEIbHON YacTh0 U(WIIM) OJHUM JIMCTOM IpaUuecKor 4acTH,
MOSICHSIOIIMM KaKHe-TO OCOOEHHOCTH pabOThl 00OPYIOBAaHUS WM pealu3aluu
MHHOBAIMOHHOTO MpOeKTa (Hampumep oOLIuid BUJI 000pyAOBaHUS, CTPYKTYpHas
cxema, OJIOK-cxema, JOMOJHUTENbHbIE TIpaduku, TaOIuIbel U T.0.). OOBEM
rpaduueckoit yvactu BKP — 7...9 nucroB dpopmarta Al. Ueptéx obiero Buaa u
1aH-rpaduK peaan3alyy MPoeKTa SBISIOTCS 005S3aTeIbHBIMU.

3akaroyeHue. 3aKI0YeHUe JOJDKHO COJIEpkKaTh KPAaTKUE BBIBOJBI, OLICHKY
pE3yJIbTaTOB BBIMOJIHEHHON pPAa0OTHI, NPEMMYILECTBAa PEIICHUN, NPUHATHIX B
paboTe, COOTBETCTBHE TIOJYYEHHBIX PE3YyJIbTaTOB 3aJaHMUIO. Otger 1o
OPEeJAUIIOMHOMN MPaKTUKE caaeTcsl Ha Kadeapy, perucTpupyeTcs U 3alluIlaeTcs
CTYJIEHTOM PYKOBOJUTENIO IPAKTUKH OT Kaeapsl.

2.3 IlpumepHble BONPOCHI AJs NMOATOTOBKH K 3alllUTe OTYeTa II0
MPaKTUKeE

1. O6bmwme cBeneHus o0 OpraHu3alMy: €€ KpaTKas XapaKTepUCTHUKA U BHJIbI

JIEATEIILHOCTH.

2. Kakue BUIBI HMHCTPYKTaXEH IO TEXHHUKE OC30MAaCHOCTH IIPOBOASTCS B
opra"uzanuu’?

3. HazoBure 3aKOHOJIaTEIbHBIE 5 HOPMATHUBHbIC JIOKYMEHTHI,

pErIaMEeHTHUPYIOIINE EATENBHOCTh OPraHU3alUu.

4. Ha3zoBute 001y CTPYKTYPY OpPTraHM3allMi, OCHOBHbIE (DYHKIIMH WU 3a7a4H,
pelacMble OpraHu3aluei.

5. Kakue TexHOJIOrHYeCKHe NPOLECCHI PEATU3YIOTCS B OpraHu3aluu?

6. Kakum o0pa3oM ocCyllecTBIS€TCS B3aUMOJICHCTBUE MEXIy OTAeNIaMHu,
city>k0aMu BHYTPHU OpraHu3anuu’?

7. PacckaxxuTe O MOpSAIKE MPEIOCTaBICHUS OTYETOB O MPOBEIECHHOW paboTe
CTPYKTYPHBIMH MOJPA3ACIICHUSIMA OPTAHU3ALNU PYKOBOJICTBY.

8. Pacckaxute O CTpyKType M (QYHKUUAX KOPIOPATUBHOTO YIPABICHUS

OpraHu3alluu.
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9. IIpoBeauTe OLEHKY MOJUTUKHU U CTPATETUH YIIPABJICHUS OpraHU3aIHei.

10.Kakue nenu mpakTUKH OBUIM MOCTABJICHBI Mepe]l 00y4YaromuMcs U KaK OHH
BBITOJIHEHBI B TIEPUO/] IIPOXOXKACHUS PAKTUKN?

11.Kakue 3amaHusi ObUTM BBIOJHEHBI CTYJEHTOM 3a BpEeMs MPOXOXKICHHS
MPAKTUKH, KaKue Pe3yIbTaThl MOTyYEHBI?

12.Kakue HaBbIKU U MPAKTUYECKHE YMEHUS MPHUOOpeN 00ydaromuiicss B MepHo/T
MPOXOXKJICHUS TPAKTUKU?

13.Kako# opraHn3aiimoOHHO-YIIPaBICHYECKUN OMBIT MPUOOPEN 00yJaromuiics B
HepUOJT PAKTUKHU?

14.ViccnenoBanue aHAJTMTHYCCKUX U WHHOBAITMOHHBIX OCHOB
(GYHKIIMOHUPOBAHUS Pa3IMYHBIX noJipasieJcHUuN PCANPUSTHS
(opranuzanun).

15.AHaJIN3 U OLIEHKA JACSATEILHOCTH MpEeAnpUsiTHs (OpraHu3aiuu) pa3padboTka
HaIpaBJICHUI COBEPIICHCTBOBAHUS MHHOBAIIMOHHON JACSITEIHHOCTH.

16.Marepuanbl, nmpuMmMeHsiemMble B MamuHOCTpoeHUu. OCOOEHHOCTH BBIOOpA
MaTepHaJiOB MPUMEHSIEMBIX B 3JIEMEHTAX TUIPONPUBOJIA

17.Hemerannuueckue MaTepuasbl, IPUMEHAEMbIE B 3JIEMEHTaX I'MIPOIIPUBOIOB
U TUJIPOTIPUBOJIAX.

18.Mertamueckrue MaTepraibl, IPUMEHSEMBIEC B SJIEMEHTaX TUAPOIPUBOIA.

19.Metoap! BbIOOpa MOTydeHHUs 3ar0TOBOK. MeTOIbI MEXaHNYeCKOi 00paboTKu
MOBEPXHOCTEN. JlOMMyCKM Ha M3TOTOBJICHHUS.

20.CrienivanbHple  METOIBI  HM3TOTOBJICHWS ~ DJIEMEHTOB  THAPOMAIINH,
rugpoMaiivi u cpencts ['TIA.

21.Turbl MOHTa)Ka THAPOTIPUBOIA

22.Buapl MOHTQXHBIX THAPABIMYECKUX TUTHT, MaT€pUaibl JJIi U3TOTOBIICHUS
IUTUT, 0COOEHHOCTH U3TOTOBJICHHUS.

23.CO0poYHbIe PUCTIOCOOIEHNUS, TEXHHUESCKUH KOHTPOJIb

24 Bunel cOOpKHM THIPOIPHUBOJOB: CTAallMOHApHAs M TOABW)KHASA, pacyeT
OCHOBHBIX TTapaMeTPOB

25.MeTtoabl KOHTPOJIS KaueCTBa COOPAHHBIX Y3JIOB U MAIIIHH.

26.CxeMbl COOPOYHBIX DJIEMEHTOB U3JICTUI, TEXHOJIOTUIECKUE CXEMbI COOPKH.

27.XapaKTepucCTUKN COCIWHEHUN Tpu cOopke. BwimoiaHeHWEe CcoenuHEeHUHN.
[TonBU>KHBIE U HEMOABUKHBIE COCTUHEHHUSL.

28.Metoapl MOpPOBENEHUS  WCHOBITAHUW  Y3JI0B  THAPONPUBOAOB.  THIIBI
WCTIBITAHUU.

29.Marepuansl JJs1 W3TOTOBJICHMs, BHUIbI 0akoOB, OCOOCHHOCTH BBIOOpA
MaTepuasoB JUIsl U3TOTOBJICHUS 0aKOB

30.ITops0K BBIMONHEHUS MTPOLEAYPHI 3aITyCKa THIPOIIPUBOIA
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31.0cHoBHBIE MeTOABI CcOOpku. MexaHuzamnust CcOOpKU. ABTOMaTH3AIMS
cOOpKH.

32.Pa3mepHbie 1enu.

33.0Omnpenenenrie TpUBEACHHON K MOPIIHIO THAPOUMIMHAPA MAaCChl KUJIKOCTU
TUJPOCUCTEMBI;

34.XapakTeprucTUKa HACOCHOM YCTAaHOBKH C MEPEIUBHBIM KJIAaHOM;

35.YpaBHeHue i1 pacyeTa IMpolecca IMycka M TOPMOXKEHHUS THAPO- U
ITHEBMOIIPUBO/IA;

36.Knaccudukaiyss TOpMO3HBIX YCTPOHUCTB THAPO- U MTHEBMOCUCTEM;

37.Metoaunka pacueTra TOPMO3HBIX YCTPOMCTB TUIPO — U THEBMOCHUCTEM ;

38.Knaccudukanust creasumx TUApO — U MHEBMOIPHUBOJOB JIPOCCEIHHOIO
peryaupoBaHus ;

39.BeISICHUTE ~ yCTOWYMBOCTH  CIEASIIETO THAPONPHBOJA  JIPOCCEIBHOTO
pPEryJIMpOBAHMS, HUCIOJB3YSl KpUTepui MMXaisioBa, XapaKTEpUCTHYECKOE
ypaBHeHue npuBoaa: S3+10*p2+5*p+1;

40.0npenenuTh TpPaHUYHOE 3HAYEHUE IMepeAaToyHoro KoddduimeHnta 1o
JorapuMUYECKON YaCTOTHOM XapaKkTepucTuke pasoMkHyThiit CAP ;

41.Metojsl onpeieNieH s 3anaca YCTOMYMBOCTH 110 aMIUIUTYJE U ¢ase ;

42 KoppeKTHpoBKa JWHAMHUYECKUX CBOMCTB CJEAAIIETO THUAPONPUBOAA
JIPOCCETBHOTO PETYIUPOBAHUS;

43 . Knaccupukanus dSIEKTPOTHAPABINUECKUX U AJIEKTPOMHEBMATHUECKUX
cnepsamux npuBogoB JI'CII ;

44 .Ocuosusble 351eMenTh DI'CIT ;

45.CTtpyktypHas cxema nuHamudeckoro anammza JI'CIT ;

46.MaremaTtrueckasi MOJIEIb AIEKTPOMEXAHUYECKOTO TIpeoOpa3oBaTers;

47 KoppexktupoBka  auHamuyeckux  cBoiictB  OI'CII  mpoccenbHOrO
peryjaupoBaHHs;

48.luHamMuueckne OCOOCHHOCTH THAPONPUBOAA OOBEMHOTO PETYIUPOBAHHS
CKOPOCTH;

49.CTpyKTypHasi cxemMa JAMHAMUYECKOTO aHajdn3a THUAPONPHUBOJIa OOBEMHOTO
pEryJIMpOBaHKS CKOPOCTH;

50.Yactotubie xapaktepuctuku ( ADUX ) OCHOBHBIX 3BEHBEB CIIEIAIICTO
ruaponpuBoia oobemHoro peryiauposanus , CI'TIOP ;

51.0ueHka KayecTBa PETyJIUPOBAHUS 1O BELIECTBEHHOMN 4acTOTHOMN
xapakrepuctuke CI'TIOP ;

52.Pa3HOBUHOCTH PETYSATOPOB THUAPO- U THEBMOIIPUBOJIOB

53.CtpykrypHas cxema auHamudeckoro aHamm3a CJIA 17 THAPOCUCTEMBI C
PETYJIATOPOM PACcCX0Jia U CKOPOCTH BBIXOJHOTO 3B€HA THIPOABUTATENS ;

54.CJA ruaponpuBo/ia ¢ MEPEIMBHBIM KJIAllaHOM MPSMOTO IEUCTBUA
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55.CZIA rugpornpuBoja ¢ NepeauBHBIM KJIaaHOM HENPSMOIo JEHCTBUA ;

56.Iuarpamma BplltHerpajckoro npu aHajiu3e aBTOMAaTUYECKUX PEryJsiTOpPOB
TUAPOCHUCTEM.

S7.IlepeuncnuTh OCHOBHBIE JTalbl MPOEKTUPOBAHUSA, OOO3HAYUTH CYTb
KQ)KJIOT0 JTara.

58.Kakas TexHuueckas JOKyMEHTalusl pa3pabaThIBacTCs Ha 3TAre 3CKU3HOTO U
TEXHUYECKOTO IPOEKTUPOBAHHUSI.

59.Kakas TexHudeckasi TOKyMEHTalus pa3padaThIBaeTCa Ha 3Tare pa3padoTKH
OTBITHOTO 00pa3Iia.

60.Kakast TexHudeckasi JOKyMEHTalus pa3padbaTbiBaeTCsl Ha 3Tare MoAroTOBKU
CEPUIHOTOMUII MACCOBOT'O ITPOU3BO/ICTBA. .

61.IlpuBectnn cTpykTypy ruapomamH u [Tl m ux xmaccudukanuio 1Mo
Pa3IMYHBIM MPU3HAKAM.

62.IlepeuncnuTh U AaTh MOHITHS OCHOBHBIM XapakTepuctukam [ 'T1.

63.00BSICHUTh U MOATBEPAUTH AHATUTUYECKHA CMBICIT MYJIbTHUIUIMKAIIHOHHOTO
s dexra I'Tl mo naBnenuro.

64.00bSICHUTh U MOATBEPAUTH AHAIUTUYECKU CMBICI MYJIbTUIUIMKAIIMOHHOTO
s dexra I'TI mo ycumnuto.

65./laTb TOHSATHE W TPHUBECTH OCHOBHBIE XAPAKTEPUCTUKH JAPOCCEIHHOTO
criocoba perynupoBanusi ckopoctu B ['TL.

66./1aTh MOHSATHE ¥ PUBECTU OCHOBHBIE XapaKTEPUCTUKN MAIIMHHOTO CII0C00a
perynupoBanusi ckopoctu B I'TI.

67.1lpuBecT U OOBSICHUTH OCHOBHBIE CXEMHBIE PEUICHUSM MO CTAOUIU3AINH
ckopoctu B I'TIII...

68.1IpuBecT U OOBSICHUTH OCHOBHBIE CXEMHBIE PEIICHHUSIM 110 CHHXPOHHU3AIUN
ckopoctu B ['TI.

69.1lpuBectTt W  OOBSICHUTH OCHOBHBIE CXEMHBIE  PEIICHUSM IO
IPONOPLUHOHAIIBHOMY PETYJIMPOBaHUIO CKOpocTH B I'T1..

70.Ilepeuncnut U OOBICHUTH OCOOEHHOCTH PETyJIWPOBAHUS CKOPOCTH B
ITHEBMOCHCTEMAX.

71.Cnioco0nI 1 cxembl pasrpy3ku B oobemHOM ['T1

72.Cnioco0bI ¥ CXEMBI aBTOMAaTUUYECKOTO MepekiitoueHus ckopocteit B I'T1.

73.Ilepeuncnuth ¥ OPHUBECTH  MPUMEPHl  CIOCOOOB  yNpaBICHUS
JBYXITIO3ULIMOHHBIMU pernerHbiMu I'T1.

74.]latb ~ aHAIUTHYECKOE  OOOCHOBAHHME  OMNpEJECICHUS  ONTUMAJILHOU
MPENETBbHON CKOPOCTH

75.110 K03 HUIMEHTY HATPY3KH IS IBYXIIO3UIIMOHHOTO peneiitnoro [TI.

76.I1puBecT METOIMKY HSHEPreTHMUECKOr0 pacyeTa HCHOJHUTEIBHON 4YacTH
I'Tl.
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77.]1aTh XapaKTEPUCTUKN OCHOBHBIM THUIIAM HACOCHBIX YCTAHOBOK.

78.IIpuBecT METOAMKY PHEPreTUUECKOTO pacuera HacocHOU yctaHoBku [T1.

79.IlpuBect MeTOIUKY ruapaBinyeckoro pacuera I'TI.

80.IIpuBectu MeTOIUKY TeruioBoro pacuera ['T1.

81.0mmcath TMOPSAOK COCTaBICHUS MAaTEMaTUYECKOW MOJETH JTHUHAMHUKA
JIBYXIO3UIMOHHBIX [ TI.

82.I1puBecTy METOAMKY AMHAMUYECKOTO pacyera ABYyXMo3uuoHHbIX ['T1.

83.[lpuBecTn CTPYKTYypHYIO cXeMy W omucaTh paboty cuemsmero [Tl ¢
JIPOCCENBHBIM YIIPABICHUEM.

84.0Onucarb ocobenHoctu pacuera craensmero [Tl ¢ gpoccenbHbIM
YIIPaBJICHUEM.

85.0mmcath BEIOOP CTPYKTYpPBI 1 OCOOCHHOCTH NIPOSKTHpOBaHus cieasanmx [ T1
C MallIMHHBIM YIIPaBJICHUEM.

86.0cobennocTr nmpoektupoBanus I Tl muckpeTHOTO ACHCTBUS.

87.00b€MHBIC THUIPABIMYECCKUE MAIIMHBL: OMpPEACICHHe, TEPMHUHOJIOTHS,
Kiaccu(ukaiysa, OCHOBHbIE IMpu3Haku. [lpuHIUN paboTel U TPUMEPHI
MPOCTEUIUX 00BEMHBIX THAPABIUYECKUX MAIIIHH.

88.Duznueckue cBoicTBa pabouei )KUJIKOCTH

89.TedeHune BA3KOM KUAKOCTU B 3a30pax. [ uapoCcTaTHUECKUN MOAITUITHHK.

90.CTpykTypHas cxemMa WU OCHOBHBIC MapaMeTPhl OOBEMHBIX THAPABIMYECKHUX
MaIIH.

91.PacnipenencHue )KUIKOCTA B 00bEMHBIX THIPABINYCCKUX MAIlIMHAX.

92.flBnenne KaBUTAllMd B OOBEMHBIX THAPABIMYCCKHX MAIIUHAX: ITyTH
BO3HMKHOBEHUS U CIIOCOOBI MPEOTBPA-TIECHUS.

93.I'maporuAMHAPKI U TIOBOPOTHBIE TUAPOBUTATENIN: HA3HAYEHUE U OCHOBHBIC
CXEMBI, IEUCTBYIOLINE CHUIIbI, TOPSIOK pacueTa OCHOBHBIX Pa3MEpPOB.

94. T'uapOIUIMHAPEI u MMOBOPOTHBIE TUAPOJIBUTATEIIN: MIPUMEPHI
KOHCTPYKTUBHOT'O UCTIOJTHEHHUS.

95. Y1oTHEHUS TIOJIBH)KHBIX M HETIOABUKHBIX COCTHHCHHM.

96.[TopurHeBbIE HACOCHI: OCHOBHBIE CXEMbI, 00J1acTh TpuMeHeHus1. Kunematuka
MOPIIHEBOTO  Hacoca ¢ KPUBOILIMITHO-IIIATYHHBIM  [PUBOJIOM.
PaBHOMEpPHOCTh MMOJa4Yu MOPIIHEBOIO HACOCa C KPUBOILIUITHO-IIATYHHBIM
npuBoJoM. MHIMKaTOpHAs [uarpaMMa MOpUIHEBOTO HACOCA ¢ KPUBOIIUITHO-
IATYHHBIM IPUBOAOM U KJIAlTAHHBIM PaCIpeIe]ICHUEM.

97.KnamanHoe pacnpe/iejieHue: TUIbI KJIAaHOB U YCIIOBUS JIJISl X pacyeTa.

98.PoTopHble paauanbHO-TIOPIIHEBbIE OOBEMHBIE THUIPABINYECKUE MAIIUHBI:
KMHEMAaTHKa HAacoca OJHOKPATHO-TO JEHCTBUS,IIPUHLUNHUAIBHAS CXeMa U
KMHEMAaTHYEeCKUE 3aBUCUMOCTH, CIIOCOOBI  pacmpeneneHusi paboueit
KUJKOCTH, CUJIbI, IEHCTBYIOIIME B HACOCE, CYMMAapHAasi TEOPETUYECKasi Mpo-
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U3BOJUTENLHOCTh U €€ MyJbCallys, MOPSIOK pacueTa pacrpeaeInuTeIbHON
nangsl MOpU 30J0THUKOBOM LMJIMHAPUYECKOM pacIpeneseHun padoueit
AKUJKOCTH.

99.BbICOKOMOMEHTHBIE MHOTI'OXOJIOBBIE POTOPHBIE  PaUaIbHO-TIOPIIHEBHIE
00BEMHBIE TUPABINYSCKUE MAIIIN-HBI.

100. [Topsimok pacdera pPOTOPHBIX PATUATBLHO-TIOPITHEBBIX OO0BEMHBIX
TUIPABINYECKHUE MAIIIHH.

101. PoTopHble  akCHaIbHO-NIOPIIHEBBIE OOBEMHBIE THIPABINYECKUE
MalIMHb:  [PUHLMI ~ JEUCTBUS M OCHOBHBIE  THUIIBI, OCHOBHBIE
KMHEMAaTU4YECKUE COOTHOILIEHUS, JEHCTBYIOIINE CUIIBI, MIOCIIEI0BATEILHOCTD
pacdera OCHOBHBIX IIapaMeTPOB, TOPLIEBOE pacIpeIeiICHHUE.

102. Kunematnka  pOTOPHBIX  aKCHAJIBHO-TIOPIIHEBBIX  OOBEMHBIX
TUAPABINYECKUX MAIIUH C JBOWHBIM HECHJIOBBIM KapJaHOM U C CHJIOBBIM
KapJaHOM, CHOCOObI BBIPAaBHUBAHMS TMPOM3BOAMTEIHHOCTH, MPUMEPHI
KOHCTPYKTHUBHOTO HCIIOJTHEHUS.

108. Pacuer Hacoca mOJNUTKHU.

104. PoTopHo-miiacTiHYaThie  THAPOMAIIMHBL:  MPUHIUI  JCUCTBUS,
OCHOBHBIE KMHEMAaTHYECKHE CXEMBl, 001acTh IPUMEHEHUS,
HEPABHOMEPHOCTH MIPOU3BOAUTEIIHEHOCTH POTOPHO-TUTACTHHYATHIX
THAPOMAIINH,  CHWJIbI,  JICUCTBYIOIIHE B  POTOPHO-TUIACTHHYATHIX
ruApoManinHax. Pa3rpyska miacTuH.

105. PoTopHo-TUTacTHHYATBIE THAPOMAITUHBI IBYKPATHOTO JACHCTBUS.

106. [[lectepeHHble  TUAPOMAIIMHBI: YCTPOMCTBO U [PUHIMII

nencTBus. [ Ipon3BOAMTENBHOCT  IIECTEPEHHBIX T'MAPOMAIIMH. SIBiIeHUE
KOMIIPECCUM B IIECTEPEHHBIX I'MApoMalivHax. Harpy3ka Ha NOAIINAIHUKHA
BaJIa LIECTEPEHHBIX TMAPOMAIINMH U IIyTH €€ ypaBHOBEIIMBaHUs. KpyTaimunii
MOMEHT Ha Bally MIECTEPEHHBIX TUJApOMallUH. BpiOOp mnapamMeTpoB
HIECTEPEHHON THAPOMAILINHBI.

107. BuHTOBBIE THIPOMAIIMHBL: YCTPOMCTBO M MPHUHIMI JIECWCTBUS Ha
IIpUMepe TPEXBUHTOBOIO JBYyX3axoJHOro Hacoca. Ilogawa u pacder
OCHOBHBIX ITAPAMETPOB BUHTOBOI'O HACOCA.

108. Crioco0bl peryupoBaHust 00bEMHBIX THIPABIMYECKUX MAIIIVH.

109. Kakue ruspomaninHel OTHOCATCS K JIONACTHBIM AUHAMHYECKUM?

110. B ueM 3aknroyaeTcss NpUHLIMI IEHCTBUS LIEHTPOOEIKHBIX HACOCOB?
111. Kakne »5reMeHTBl KOHCTPYKUIHMHM BKJIIOYAaeT MPOTOYHAs 4YacTh

HEHTPOOEKHOTO Hacoca?
112. B kakux IBMKEHUAX YYaCTBYIOT M 1O KAKUM TPACKTOPUSIM JIBHKYTCS
YacTHUIIBI KUAKOCTH B KaHase PK mieHTpoOexxHoro Hacoca?
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113. Kak n3mensiercs okpyxHas (IIepeHOCHAs1) 1 OTHOCUTEIbHAs CKOPOCTH
JBUKEHMSI YACTHIL] )KUAKOCTH BJIOJIb KaHana?

114. OObsicnute npuuuHy npumenenuss PK ¢ nomatkamu 3arHyThiMH
Hazajx?

115. ChopmynmupyiiTe omnpeneneHne TMoaa4dd, HAMoOpa ¢  MOITHOCTH
IIEHTPOOEKHOTO Hacoca.

116. HazoBuTe XapakTepuCTUKH LEHTPOOEKHOTO HAcoca.

117. Kak w3mensercs koHctpykuus PK Hacoca, npu yBennueHuu
ko3 dunreHTa 6pICTPOXOTHOCTH NS ?

118. [IpuBenuTe OCHOBHOE YypaBHEHHE IIEHTPOOECKHOTO Hacoca B cllydae
OCEBOT'0 BXOJa MOTOKA.

119. [lepeunciure  CeKTOpbl  pPbIHKA W 0O0NACTH  NPUMEHEHUS
HEHTPOOEKHBIX HACOCOB.

120. [lepeuncnure OCHOBHBIE 3JEMEHTHl KOHCTPYKIIMM  HACOCHOM
YCTaHOBKH.

121. KakoBbI 0COOEHHOCTH AKCILTyaTaIMK JIONACTHBIX HACOCOB?

122. Kak cnenyet 3amyckarh EHTpOOEKHBIN U 0CEBOM HACOCHI?

123. HazoBute cnocoObl perynupoBaHus paOOThl JIOMACTHBIX HACOCOB.
VYkaxxure Kakoil cnocod Handosee SJKOHOMUYEH?

124. YT0 Takoe BaKyyMMETPUUECKAsI BBICOTA BCACHIBAHUSA?

125. JaiiTe omnpeneneHue «OTKPBITON» M «3aKPBITOW» CXE€M HACOCHBIX
YCTaHOBOK?

126. Kakue ucnpiTaHust BO3MOXHO MPOBOJUTH HA HM3y4aeMOM HACOCHOM
yCTaHOBKE?

127. JlaiiTe omnpeneneHue THUAPOAMHAMHUYECKOTO TpaHchopmaropa U
HA30BUTE OCHOBHBIE DJIEMEHTHI €70 KOHCTPYKIIHH.

128. [lepeuncnure ocHoBHble mpeumymiectBa ['JIT, Gmaromaps KOTOpbIM
TIOBBIIIACTCS MMPOU3BOIUTEIHPHOCTD U HAJAEKHOCTD MAIIIWH.

129. B yem ux otnuuurtenbHbie U QyHKIMOHaIbHBIE ocoOenHocTu I'IT or
rAmM?

130. HazoBute ocHoBHBIE pexxumbl pabotsl ['/T.

VYkaxute obsactu npumeHeHust I'J[T B TeXHUKE U IPUBEIUTE CXEMY €TI0
YCTaHOBKHU B MPUBOaX MOOWIHHBIX MAIIIHH.

CTpyKTypa OLICHOYHBIX MaTepHasIOB (OIEHOYHBIX CPEACTB), MO3BOJISIOIINX

OIICHUTh  yYPOBEHb  MPUOOPETEHHBIX  KOMIIETEHIIUA  OOydYarommxcs  T0
MPEIIATUIOMHOMN IIPAKTUKE IIPUBEIECH B TadnuIe 4
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Tabmuna 4 — OueHouHble MaTepHalibl (OLIEHOYHBIC CPEACTBA) IO MPEAIUIIIIOMHOMN MPAKTHKE

O1LleHOYHbBIE
OlLieHOUHbIE CPEACTBA O1ieHOUHbIE CPENCTBA
CpeacTBa
Kommer IIPOMEXY
3HaTh . S| Ymerb . MIPOMEKYTO Bnanets . MIPOMEKYTOU
CHIIUA TEKYIIUNA | TOYHBIA TEKYIIUHU o TEKYyIIUU .
YHBIU KOHT- HbBIN
KOHTPOJIb KOHT- KOHTPOJIb KOHTPOJIb
poJib KOHTPOJIb
poJTb
TIK-5 MEXaHH3M - Otyer OIICHUBATh - OrTyer, HaBBIKAMU - OrTuer,
bl OCHOBHBIC WHAWBUAYAJIbH |aHaJIU3a WHAUBUAYATIBHO
(hyHKIHOH pecypchl o€ 3aJaHue OCHOBHBIX € 3aJ]aHue
HMPOBaHUS TpeOyembie pecypcoB
CHCTEM, Ha TpeOyeMBbIX Ha
METOJIBI peanuzaiuo peanuzaiuio
OLIEHKH WHHOBAIMOH WHHOBAI[MOHHBIX
OCHOBHbIX HBIX MPOEKTOB;
pecypcos; [IPOEKTOB;
MEXaHU3M OLICHUBATh HaBBIKAMHU
bl OCHOBHBIE aHanm3a
(byHKIHOH pecypcoB u OCHOBHBIX
HUPOBAHHUSI 3aTpaThl pecypcoB u 3aTpar
CHCTEM, TpeOyemble TpeOyeMBIX Ha
METOIBI Ha peanuzanuio
OLICHKH pean3anunro MHHOBAIIMOHHBIX
OCHOBHBIX MHHOBAIITUOH IIPOCKTOB;
pecypcoB u HBIX
3arpaT Ha MIPOEKTOB;
peanuzaru
10
WHHOBAIHO
HHBIX
MPOCKTOB;
MEXaHU3M OLICHUBATh HaBBIKAMH aHaJIU3a
BI (byHKITMOHHDP (OYHKIMOHUP YIOLIN
(byHKHI/IOH VIOIIHE X CUCTEM, U
HAPOBAHUS CHCTEMBI, METoaMHu
CHUCTEM, [IPUMEHSTh CTOMMOCTHOH
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METObI METO/IbI OLIEHKH OCHOBHBIX
CTOUMOCTH CTOUMOCTHO PecypcoB  3aTpar
OM OIICHKH M OLICHKH Ha peain3anuio
OCHOBHBIX OCHOBHBIX HHHOBAIIMOHHEIX
pecypcoB u pecypcoB u HPOCKTOB.
3aTpaT Ha 3aTpaT Ha
peanuzanu peanuzanuo
10 HMHHOBAIMOH
HMHHOBAIILO HBIX
HHBIX IIPOEKTOB.

MIPOEKTOB.

IIK-11  |IIporpamm Ortuer Hcnonb3oba Oruer, HaBbikamu Ortuer,
HOe Th HUHANBUIYaJIBH |CAMOCTOSITEIBHOM UHIUBUIYaAJIBHO
obecrieueH IIPOrpaMMHO o€ 3aJaHue paboThI 1Mo € 3a/1aHue
ue, e MIOUCKY U
UCIOJIb3YE obecrieueHne HCIOJIb30BAaHUIO
MO€ JUIst JUTSt MIPOrPaMMHOTO
COCTaBJIEH COCTaBJICHUS obecrieueHHs pu
us TEXHUYECKUX COCTAaBJIEHUHU
TEXHUYECK OTYETOB. TEXHUYECKHUX
50,4 OTYETOB.

OT4ETOB.

ITpumepsl CocraBiiTs

CTPYKTYp CTPYKTYpY Haspixamu
TEXHUYECK (comeprxanue CaMOCTOSATENIbHON
oro oT4éTa. ) paboTHI 1Mo
ITpumepnt TEXHUYECKOT pa3paboTke
HOPMAaTUBH 0 oTuéra. CTPYKTYpBbI

BIX Hcnons3oBa TEXHUYECKOTO
JIOKYMEHTO Thb oTuéra.
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B, HOPMATHBHBI HaBbikamu
periaMeHT e CaMOCTOATEbHOM
UPYIOIIUX JIOKYMCHTBI paboTHI MO
TEXHUYECK ISt MIOWCKY H
He OTYETEHL. COCTaBJICHUS HCIIOJIb30BAHHIO
TEXHUYECKUX HOPMAaTHBHOM
OTYETOB. JIOKYMEHTAaIH1
JIJIS1 COCTABJICHUS
TEXHUYCCKOTO
oTYéTa.

IIK-13  |ba3oBkie Otuer AHanu3upoB Ortuer, Hasbikamu no Oruer,
TPUHITHIIBI aTh MHIUBUYaJIbH |OMIPEICICHHIO HHIUBUYAIEHO
MOCTPOCHU KOMIIBIOTEPH oe 3aJlaHue YPOBHS € 3aJIaHHe
s CALS bl€ CCTEMBI YIIPaBJIsSEMOCTH
CHCTEM, yIpaBJICHUsI CHCTEM
OCHOBHBIE JKU3HEHHBIM
[TOHSTUS LUKJIOM

HU3JIETUHA
PLM IIpumensTH Hassikamu
CUCTEMBI, KOMIBIOTEPH paboTHI B
MRP BI€ CHUCTEMBI MPUKIIATHBIX
CUCTEMBI, yIpaBJICHUs mporpaMMax
ERP JKU3HEHHBIM rpynn PDM,
CHCTEMBEI, LIMKJIOM PLM, WorkFlow,
EPM H3JICTUN EPM
CHCTEMBI,
PDM
CHCTEMBI,
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CHUCTCMBI

yIpaBJIeHU
s
MpOEKTaMHU
OCHOBHI Bribupatp Hasrikamu
CHHTE3a OINITHMAaJIbHBI YIIpaBICHUS
CALS € BapHAHTHI mporeccaMu U
CHCTEM KOMITBIOTEPH o0beKTaMu B
pasHoTro BIX CHCTEM JFOOBIX YCITOBHAX
YPOBHS yIpaBJICHUs YIpaBIeHYECKON
KM3HEHHBIM cpensbl
LUKJIOM
U3JIEIHI 110/
KOHKpETHBIE
3a71a4n
[K-15 |CootBercT Oruer [Ipumenstr Oryer, HaBbikamu Oruer,
BYIOIINH COOTBETCTBY WHJIMBHUYaJIbH [IPUMEHEHUS HMHIUBHUTYaIEHO
¢usuKo- 1o oe 3a/1aHne COOTBETCTBYIOIIET € 3aJaHue
MaTeMaTHd ¢uznko- 0 usuko-
eCKHH Maremarude MaTeMaTHIecKOro
anmapar CKHH anmapaTa npu
npu anmapar npu pelLIeHuH 33134
peuieHun peleHuu Hasbikamu
npodeccro npodeccuox MPUMEHEHHUS
HaJIbHBIX QIIBHBIX COOTBETCTBYIOIIET
3a7a49 3a7a4 0 Qu3uKo-
CootBercT [TpumeHsTH MaTeMaTH4eCcKOro
BYIOILIUI COOTBETCTBY anmapara,
¢usmko- 1omui METO/IOB aHaJIN3a
MareMaTud ¢dusmKo- 1 MOJICITUPOBAHUS
eCKHi Maremaruye TIPU peLIeHUH
anmapar, CKHH npodeccrnoHaIbH
METOJIBI ammapar, BIX 337124
aHanuza u METOJIBI
MOJICTIHPOB aHaNN3a u
aHWs TpHU MOJEINPOBa
penIeHnn HUSI IPU
npodeccro penIeHun
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HaJIbHBIX
3agaq

CoortseTcT
BYIOIII
¢uznko-
MaTeMaTud
€CKUI
ammapar,
METOJIBI
aHanu3a u
MO/ICJIUPOB
aHusl,
TeopeTHye
CKOTO u
JKCIIEpHUME
HTaJbHOTO
uccienoBa
HUS ~ TpH
penieHnn
npodeccro
HaJIbHBIX
3a1a4

npodeCCHOH
AITBHBIX
3a71a4

IIpumensats
COOTBETCTBY
201107078
¢$uznKo-
MaTeMaThuie
CKUH
ammapar,
METOJIBI
aHau3a u
MOJIeNMPOBa
HUS,
TEOpPEeTUIECK
oro u
SKCIIEPUMEH
TaILHOTO
HCCIICIOBAHU
s TIpH
pelreHnH
npodeccuoH
AIBHBIX
3a1a4

HaBrsikamu
[IPUMEHEHHUS
COOTBETCTBYIOLIET
0 ¢usuko-
MaTEeMaTHISCKOr 0o
anmnapara,
METOJIOB aHaJIN3a
it
MOJIETUPOBAHMS,
TEOPETUUYECKOTO U
3KCHEPUMEHTAIbH
Oro HUCCJICOBaHMS
IIpU PELICHUU
npogecCHoHaNbH
BIX 3aJ1a4
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