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1o 00pa3oBaTEIbHON MTPOrpaMMe BBICIIETO 00pa30BaHUs —
IporpamMme MOJArOTOBKM HAYYHBIX U HAYYHO-TIEAArOrHuecKuX KajpoB
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COILEPKAHUE MPOI'PAMMBI

1 TeopeTnyeckasi METpPOJIOTHsl, METOABI M CPEACTBA U3MEPEHM I

OcHOBHOI mocTysnar MeTpoJiorud. [loHATHE O MOrpemHOCTH HU3MEPEHUS:
HMCTUHHOE, JEHCTBUTEIBHOE M W3MEPEHHOE 3HAaYyeHUEe BeIU4MHbL. [lorpemHoctsb
OCHOBHasi W JonojHutenbHas. CiydaiiHas M 3aKOHOMEpHas (CHCTEMaTHYecKas)
COCTABJLIIOLIME MOrpeHOCTH. OIKcaHue pe3ysbrara HU3MEPEHHs € IOMOIIBIO
TOUEYHBIX M MHTEPBAIBHBIX OLIEHOK: CpelHEe apu(PMETHUUECKOE 3HAUEHHUE, OLCHKU
CPEIHEr0 KBaJApaTHYECKOTO0 OTKIOHEHWS pEe3yJbTaTOB H3MEPEHUH W CpPEIHEro
KBAJI[paTUYECKOTO OTKJIOHEHHUS CpEIHEro apu(pMETU4YEeCKOro, JOBEPUTENIbHBIHI
MHTEPBAJ U JOBEPUTEIIbHASL BEPOATHOCTh. HeonpeneneHHocTh N3MEPEHM.

Knaccudukamms  cpeacte msmepenurn  (CH). Mertponoruyeckue
xapaktepuctuku CH. XapakTepUCTHKHM, NpeIHa3HAYCHHbIE JUISI OIpPEACIICHHUS
pe3ynbTaToOB H3MEpeHuil: (QyHKUMA MpeoOpa3oBaHU, AWANA30H U MPEIeibl
MU3MEPEHHsI, UYBCTBUTEIIBHOCTh, LI€HA JAejieHus W T.n. l[lojHble AMHAMUYECKue
XapaKTEepUCTUKU. YacTHblE JMHAMUYECKUE XapaKTEPUCTHKU. XapaKTEPUCTHUKU
norpemHocre. HopmupoBaHne METpPOJIOTMYECKMX  XapakTepuCTUK. Kiraccsl
TOYHOCTH.

2 AHAJIM3 TOYHOCTH U3MEPHUTEIbHBIX YCTPOUMCTB

[enp, 3a7a4u WM CYIIHOCTh AHAJINM3a TOYHOCTH W3MEPUTEIBHBIX YCTPOMCTB
(1Y) Ha sTane npoeKTUpOBaHUs. AJITOPUTM COCTABIIEHUS MaTEMaTUUYECKOW MOJIETTU
(onucanus) 1Y B cTaTMueckoM U IMHaMUYecKux pexumax. [lonarus o tpebyemoit
(3a7aHHOM), HOMHUHAJIBHOM pacyeTHOM M MHAMBHUIYAJIbHON XapaKTEepUCTUKAX.
OcHoBHble  cocraBisiomue  norpemHocth  MY.  IlorpemHocts  cXeMsbl
(mpuOIMH>KEHUIT): MOHATHE, METO/bl pacueTa, MyTH yMEHbUIEHUS (peryJnpoBaHUE,
BBEJICHHUE KOMIIEHCATOPOB, ONTUMHU3alMs napameTrpoB). llorpemHocts ot
HECOOTBETCTBUSL MAapaMETPOB M Pa3MEPOB JJIEMEHTOB M JeTajied HOMUHAJIbHBIM
3HAUYECHUSIM: TMOHATHE M KIacCUu(PUKalUs NEPBUYHBIX MMOTPEUIHOCTEH, METOJbI
HaxXOXJE€HUSI YACTHBIX TMOrPEIIHOCTEH ISl Pa3IMYHbIX BUIOB TEPBUYHBIX
norpeuHocTed. MeToabl CyMMUPOBAHUS COCTABIISIOIIMX OTPEIIHOCTH.

3 CuHTe3 N3MEePHUTEIbHBIX YCTPOICTB 10 TOYHOCTHBIM KPUTEPHUAM

Lenu, 3amaun M CyIHOCTh CHHTE3a. OCHOBHBIE KPUTEPUH ONTUMHU3ALNHU
[IapaMETPOB: KPUTEPUM MUHHMYyMa MOTPEIIHOCTU CXEMBI; KPUTEPUN MUHHMYyMa
MaTeMaTH4eCKOro  OXHUIAHHUS W JAUCIEPCUM  CYMMAapHOM  IIOIPELIHOCTH;
sKOHOMHUYEcKu kputepuil. [Ipumenenrie 9BM mipu penieHuu 3a1au CUHTE3a.

4 ObOecnieyeHne eIMHCTBA U3MEPEHUIT

3akoHOZaTeNbHAass METPOJIOTHS, TpukiIaaHas Merposorusa. denepanbHbIN
3akoH «0O0 oOecrnieueHUH €AMHCTBA HW3MEpeHMi». Buasl meTponornyeckoin
HNEATENbHOCTH:  MeTpojiorndeckas skcnepruza HTJL, yrBepkaenue Tumna,
METPOJIOTUYECKAs TOBEpKa M KalMOpOBKA CPEACTB U3MEPEHUN, METPOJOTruYecKast
aTTecTalus CPEeCTB U3MEPEHHM U CTaHIapPTHBIX 00Pa3IIOB.



5 U3mepuTebHbIe MPeodpa3oBaTeid U CXeMbl HX BKJIIOYEHUSI

N3mepenue  yriaoBelIX W JIMHEHWHBIX — mepeMelleHuid.  PeocrarHeie
U3MEPUTEIBHBIE npeoOpa3oBarTeny. DIIEKTPOCTATUYECKHE (EeMKOCTHBIE)
U3MEPUTEIBHBIE npeoOpa3zoBaTe. NHnykTHBHBIE npeoOpazoBaTeu
nepeMelieHus: TPUHIMI paboThl, CXEMbl BKIIOYEHHUs. TpaHchopMaTOpHBIE
npeoOpa3zoBaTeNy MePEeMEIICHUs: PUHIUIT PaObOThI, CXeMbI BKITIOUEHHUS. [I[puHIUTIBI
U3MEPEHNN JIMHEHHBIX M YIJIOBBIX CKOpPOCTEH. MHAYKIIMOHHBIE TaXxOT€HEPATOPHI.
TepmopesuctuBHbIe TIpeoOpa3zoBaTean. TEH30PE3UCTUBHBIC TPEOOPA3OBATEIH:
MPUHIUIT ~ palbOThl, CXEeMbl BKIIOYEHHS, morpemHocTr. IIpeoOpaszoBarenu
pabortarommme ¢ ucnoiib3oBaHueM d¢dekra Xomwma. [Ibe3ornexTpudeckue
npeodpazoBarenu. GOTOINIEKTPUUECKUE MPUEMHUKHN U3ITyYeHUS, TPUHIIUAIN PAOOTHI,
TUMBI, OCHOBHBIE XapAaKTEPUCTUKHU. TepMOINIEKTpUUYECKHE MpeoOpa3oBaTeu,
OPUHIIUI pabOThl, IPUMEHEHHE.

6 [IpoekTHpOBaHuEe NPUOOPOB U CUCTEM

CTpyKTypHbIE  OCOOCHHOCTH  W3MEPUTENBHBIX  yCTpoucTB.  [loHsiTHE
U3MEPUTEIBHOMN LIENU, 3JIEMEHTapHBIX CTPYKTYPHBIX 3BEHBEB. [locienoBaTenbHoeE,
napajijieIbHOE M BCTPEUYHO-TApPAUICNIbHOE COEAUHEHUs 3BeHbEeB. (O000IIEeHHAs
MOJEIb U3MEPUTEITBHOTO YCTPOMCTBA. Nudopmarnmonnsie aCIIEKTBI
MpeoOpa3oBaHusl CUTHAJIOB: MH(POPMAIMOHHO-?HEPTreTUUECCKUN aHaIu3 U MPUHIUIT
COTJIACOBaHMUSI  BXOJHBIX M  BBIXOJIHBIX  CONPOTHUBJICHUNA  HM3MEPUTEIbHBIX
npeoOpazoBareyieid; MNPUHIUMIT COIJIACOBAaHUS COMPOTUBIICHUN T'€HEPATOPHBIX
npeodpazoBareneid, nmoHsTue 3PEHEKTUBHOCTH MPEoOpa3oBaHUs, OTCTYIUICHHE OT
YCJIOBUSI COTJIACOBAHMS; DHEPreTHUUECKUU aHaidu3 paboThl MapamMeTpUYECKUX
npeoOpa3oBaresneii, YCIOBHUS COIJIaCOBaHUS COMPOTUBJICHUN MNapaMeTpUUYECKUX
npeoOpa3oBaTeneii, OTCTYIUIGHHE OT  YCJIOBHS  COIVIacOBaHMs.  Teopus
U3MEpPUTETBHBIX IEMeld MPsSMOTO NPeoO0pa3oBaHUs: WU3MEPHUTENbHbIE IIENU IS
paboThl ¢  TEHEPAaTOPHBIMH  MPEeoOpa3oBaTEISIMU;  U3MEPHUTEIbHBIE  IEMHU
MOCJICIOBATEILHOTO  BKJIIOYEHUSI TapaMeTpUUYECKHX mpeoOpa3oBaresnieii; Ienu
napamMeTpuuecKux rnpeoOpazoBareniell B BUAC JEIUTENCH, HEPAaBHOBECHBIX MOCTOB.
Teopusi W3MEpPUTENBHBIX LENEW YPAaBHOBEUIMBAHUS: W3MEPUTEIbHbIC IIEMU
CHEASUIEr0 CTaTUYECKOr0 YPAaBHOBEIIMBAHMS; W3MEPUTENbHBIE LIENU CIEISIIEro
aCTaTUYECKOTO  YpPaBHOBEIIMBAHUS; HW3MEPUTEIbHbIE IENMH  MPOTPAMMHOTO
YpaBHOBEIIMBAHUSI.

Teopust HaEKHOCTU. be30TKa3HOCTh, JOJTOBEYHOCTh, PEMOHTOIPUTOIHOCTD,
coxpaHsieMocTh. IlOHATHE TMOCIEeNOBATEILHOTO M MAPAJUIETBHOTO COEIMHEHUS
AJIEMEHTOB TIpU pacueTe HajeHOCTU. OOIIKe MOIX0 b, OCHOBHBIC 3aBUCUMOCTU U
IpUMEPBI PACUETOB ISl PA3IUYHBIX COCTMHEHUMN 2JIEMEHTOB. MHKeHepHbIE METO/IbI
pacdeTa HaJeKHOCTH. Pacder mokazareseil 6€30TKa3HOCTH MPUOOPOB U CUCTEM Ha
ATare NpoeKTHUpoBaHus. PesepBupoBaHue.

[IpoexTupoBanre mpuOOPOB M CHUCTEM: dTambl MpoekTupoBanus. Co3maHue
KOHCTPYKTOPCKOW JOKYMEHTAIIMH: BUIBI IOKYMEHTOB (YEPTEX ACTaId, COOPOUHBIH
4epTekK, radapuTHBIA 4YEepTeXK, cCXema, crenudukaius, TMOSCHUTEIbHAs 3alKcKa,
TEXHUYECKHUE YCIIOBHS, IPOrpaMMa U METOJIUKA UCIIBITAHUM U JIP.), UX COJEpKaHUE.
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7 DJIeKTPOHHBIE CpeIcTBA MPUOOPHBIX CUCTEM

Macmtabubie npeoOpa3oBaTenu SJIEKTPUUYECKUX CUTHaIOB. HasHauenuwe u
obylacT MpUMEHEHUs MacmTaOHBIX MpeodpazoBareneid (MII). Bo3moxkHOCTH U
HE0OXOIUMOCTb HUCIIOIB30BaHUS OlepallioHHbIX yeunuresneil B MI1. Hopmupyembie
METPOJIOTUYECKHUE  XaApAKTEPUCTUKUM U mapamerpsl MIL. Mecto MII B
U3MepUTENbHBIX  mpubopax. Ilpumepsr MII  mOCTpOEHHBIX HAa  OCHOBE
ONEpaIMOHHBIX  ycunuTened.  MacmtabHple  YCHJIIMTENH C  [UQPPOBBIM
porpaMMUpOBaHueM Kod(p(UIIMEHTa YCWJICHHS B YCTPOMCTBaxX BBOJAa-BbIBOJIA
MHUKpornpoueccopHbix cucrem. Ilorpemmnoctn MII Ha npumepe ycunurenen u
METOJIbl UX MUHUMU3ALUU.

JluneliHple W HEJNIHMHEWHbIE NPEeoO0pPa30BATENH 3IEKTPUUYECKUX CUTHAJIOB.
Ha3znauenme, o6mactm mnpumenenus guHewHBIXx (JIII) ©w  HenmHEHHBIX
npeobpazoBareneit (HIT). JIII Ha ocHOBE oOmNEpalMOHHBIX YCHUJIWTENCH: TOK-
HanpspkeHue, HamnpspkeHue-Tok. HII Ha ocHOBe omnepanuOHHBIX YCHIMTENECH:
norapupmupyonme u a"Twiorapugmupyrommue. OakTopbl, OTpaHUYUBAIOIINE
npuMeHeHust onepauuoHHbix ycunuteneil B JIII u HII. OcHOBHbIE MOrpenIHOCTH
npeoOpazoBaTeieil Ha ONeparMOHHBIX YCUITUTEISIX.

[IpeoOpa3zoBarenu ¢ YacTOTHO-3aBHUCHUMBIMH 3jeMeHTamMu. HasHauenuwe u
0o0JlacTu TpPUMEHEHHUs TpeoOpa3oBaTeie SJIECKTPUYECKUX CUTHAJIOB C YaCTOTHO-
3aBUCHUMBIMHM  JJIEMEHTaMHU. [IpuMeHEHHE  ONEepalMOHHBIX  yCWIMTENEHM B
npeoOpa3oBareisix €  YacTOTHO-3aBHCHUMBIMHM  3J€MEHTaMU M (PaKTophl,
OrpaHUYMBAIOLIME WX HUCIONb30BaHue. WHTerpupytonme, audpdepeHuupyommue 1
(azocaBUTarOlMe YCTPOMCTBA HA OCHOBE OIEPAIMOHHBIX YCHUJIMTEIEH U UX

MTOTPENTHOCTH.
Metonpl aHaiM3a W CHHTE3a MHUQPPOBBIX KOMOWHAIIMOHHBIX YCTPOMCTB.
[MudpoBbie = KOMOMHAIIMOHHBIE  YCTPOWCTBA:  Ha3HA4Y€HHE,  OCOOEHHOCTH

(YHKIIMOHUPOBAaHUS, METOJAbl aHalu3a W cHUHTe3a. [Ipumepsbl aHanM3a W CHUHTE3A
KOMOMHALIMOHHBIX ~ YCTPOMCTB € UCHOJB30BAaHUEM METOJa TOXJECTBEHHBIX
npeoOpa3zoBaHuil. MyJIbTHILUIEKCOPHI U IEMYJIBTHIUIEKCOPHI ITU(POBBIX YCTPOUCTB:
Ha3HAa4YeHHE, PA3HOBUIHOCTH, METO/Abl OMMCAHUS (PYHKIIMOHUPOBAHUS, CTPYKTYPHI,
OpUMEpPHl CUHTE3a M  HAPAllMBaHWA  Pa3pAJHOCTH TPH  HMCHOJIb30BAaHUU
cneunanusupoBaHubix UC.

Ananoro-iudppoBbie u u(ppo-aHaaoroBbie npeodpa3zoBaTelu.
Knaccudukauusa m HazHauenue ananoro-uu@posbix (ALIT) u uudpo-anasoroBeix
npeodpazonareneid (LIAIl). ba3oBbie MPUHIUIIBI, MOJOXKEHHBIE B OCHOBY PadOTHI
ANIT u HAIL Mecto ALIT u LIAII B cTpyKType 3J€KTPOHHBIX TPUOOPOB U CUCTEM.
OCHOBHbIE HOPMHUPYEMBIE XapaKTEpPUCTUKUM U  MapaMeTpbl, CXEMOTEXHUKA
npeoOpazoBareneil.

Mukponpoueccopsl W MHUKPOIPOLECCOpHbIE  cucTeMbl. Ha3zHaueHue
MHUKPOIIPOILIECCOPOB, O0JIACTH NPUMEHEHUS U KJIacCHU(PHUKAIUs, apXUTEKTypHbIE
ocobeHHocTH. OCHOBOMOIAraloIUe MPUHIUIBI TOCTPOCHUS U (YHKIIMOHUPOBAHHUS
MUKPOITPOLIECCOPOB U MUKPOITPOLIECCOPHBIX CUCTEM. ApxurekTypa
MUKPOITPOLIECCOPHOW CHCTEMBI HA OCHOBE OJHOKPUCTAIBHOIO MHKPOIIPOIIECCOpA C
pa3feNbHBIMU  IIMHAMM M (UKCUPOBAaHHBIM HAa0OpOM KOMaHJ: Ha3HauY€HUeE

4



CTPYKTYPHBIX €IUHUIl, TPUHITUIBI (PYHKITMOHUPOBAHHUS M OOMEHAa WH(POPMAIIHEH.
3arOMHUHAIONIME YCTPOWCTBA MHUKPOMNPOLIECCOPHBIX CHUCTEM: HA3HAYECHHE U
kinaccudukaiusa, cxemorexHuka BUC 3Y u opranusamuss Moaysied mnaMmsTH
MHUKPOIPOIECCOPHBIX CUCTEM.

8 OCHOBBI KOHCTPYHPOBAaHUSI MPUOOPOB

TpeboBanust K KOHCTPYKIHMSIM MPUOOPOB M  yCTaHOBOK. JKecTKocTb
KOHCTpYKUMU. KOHCTpYKTHBHBIE CIIOCOOBI TOBBIIICHHS KecTKocTu. OpebpeHwue.
[IpaBuna KOHCTPYMPOBAHMSI MPECCOBBIX COEAUWHEHWH. 3ammra MOpUOOpPOB OT
oKpyxaromen cpenpl. CTeNeHu 3aluThl, 0O0ecrieyuBaeMble 000JI0UKaMH. YUeT B
KOHCTPYKIMH BO3MO>XHOCTH aBTOMAaTH3aLlMK MPOU3BOACTBA U COOpPKHU. 3amura OT
TEIJIOBBIX Harpy3ok. KoHCTpykuuH, cOallaHCUpOBaHHBIE ISl TEIUIOBBIX HArpy30K.
3amura OT BO3JAEHCTBHA BJArd. 3alllUTa OT IIyMa. YIAaKoBKa NMPUOOPOB, BHJbI
ynakoBoK. OJHOCIIONHBIE, JBYXCJIOWHBIE, MHOTOCJIOWHBIE JaThl. JloCTOMHCTBA U
HegocTaTku. [IoMexoyCcTOMYMBOCTh MMEYaTHBIX IIaT. PacrnosiokeHne Ha MeyaTHOM
iare aHajaoroBod u 1uu¢poBod dyacte cxembl. OCHOBHbIE TpeOOBaHUS K
IPOEKTUPOBAHUIO U PA3BOJIKE MEYATHBIX ILIAT.

9 ABTOMAaTH3alUs MPOLECCOB NMPOEKTUPOBAHUS U KOHCTPYUPOBAHUS

[Tonstue mnpoekTtupoBaHus. IIpUHOUIBI CHCTEMHOrO NOAXOJAA. YPOBHHU
npoexktupoBanusa. Craauu npoexktupoBanus. Moaenu u ux napamerpsl B CAIIP.
[Ipoextnsie npouenypsl. JKuzHennbi nukn uznennid. Ctpykrypa CAIIP. Beenenue
B CALS-TtexHOM0THY.

[locTpoeHne BBIYMCIAUTENBPHOM ceTH. METOIbl NOCTyna M XapaKTEpUCTHKU
KaHAJIOB TMepeJayd JaHHbIX B JIOKAJIbHBIX BBIYMCIUTEIBHBIX CceTsaX. Pabouue
CTAaHLIMM M UX XAPAKTEPUCTUKU. APXUTEKTypa CEPBEPOB U CYNEPKOMIIBIOTEPOB.
CrpykTypa NepCOHAIIBHOIO KOMITBIOTEPA.

TpeboBanus k MaremaThueckuM moxaemsiM u metonam B CAIIP. dazoBbie
NEPEMEHHbIE, KOMIIOHEHTHBIE M TOIOJIOTUYECKUE ypaBHEHUA. OCHOBHBIE MOHSTHS
Teopun TpadoB. OCOOCHHOCTH SKBHBAJICHTHBIX CXEM MEXaHHMYECKUX OOBEKTOB.
Meronpl dhopMHUpPOBaHUS MaTEMAaTUYECKUX MOJIEJIE HAa MaKpoypoBHE. MeTobl
pEelIeHUs] CUCTEM JIMHEWHBIX alreOpandyecKux ypaBHEHUW. AHaIM3 B YaCTOTHOM
obmactu. Marematuueckue MOJAEIM HAa  MHUKPOYpoBHE. MojenupoBaHue
aHAJIOrOBBIX YCTPOMCTB Ha (PYHKIIMOHAIBHO-JIOTUYECKOM YpOBHE. MaremaTnuueckue
MOJENN JUCKPETHBIX YCTPOWCTB. METOAbI JIOTUYECKOTO  MOJEIMPOBAHUA.
Marematnyeckoe oOecredyeHue Ha CUCTEMHOM ypoBHe. CHCTEMBI MacCOBOTO
oOcnyxxuBaHusi. DOpMUPOBaHUE MAaTPULIBI KOHTYPOB M cedeHuid. [IpuHIuIbI
UMHTALIMOHHOTO MoaenupoBanus. Cetu Ilerpu.

Tunel reoMeTpudeckux monenei. MeTroabl M alropuTMbl KOMIIBIOTEPHOMN
rpaduku. [Iporpammer kommbloTepHO# Tpaduku. [locTpoeHHEe TreoMeTprudecKux
Moxenei. IToBepxHocTHbie Moenu. I'padudeckuii mpoieccop.

Kputepun ontumanbHOCTH. 3ajayd ONTUMHU3ALUMU C YYETOM JIOMYCKOB.
Knaccudukanus meromoB onTumuzanuu. MeETOIbl OJHOMEPHON ONTHMU3AIUY.
Mertoapl 6€3yCIIOBHON ONTHMHU3AIINN.



Oynkiun ManuyTupoBanust gaHnHbiMU (Auto Lisp). @ynkuuu uis paboTsl ¢
yucIoBbIMA JaHHbIMH (Auto Lisp). [docrynm k komanzgam Acad. dopma
npeacTaBicHus naHHbIX B Auto Lisp. Onucanne dynkiuu B Auto Lisp. Cuctemsl
ERP. CRM-cucrembl  B3aumooTHomieHuid ¢  3akazunkamu. CAIIP B
MalMHOCTpoeHUU. TunoBoil mapuipyt mnpoektupoBaHuss B MCAD. OcHoBHbIE
¢yakuuu CAD-cucrem. OcHoBHble QyHkiuu CAE-cuctem. OcHOBHBIE (QYyHKIHMH
CAM-cucrem. I'eomerpuueckue moxenu B cucteme KOMIIAC. IlpocranoBka
napameTpuueckuii pasmepoB. Co3gaHue accOMAaTUBHOTO uepTexxa B Kommac —
I'paduk. Ilapamerpusarus noctpoenuii (cBsizu, orpanndenus) B Kommnac-I'paduk.
Cucremsr SCADA. Mapupytel npoexktupoBanuss CBUC. IlpoextupoBanue
nevyatHbix miaT B PCAD. Pa3paboTka cxeMbl 31eKTpUYECKON MPUHLUINATBHON B
PCAD. Pa3paborka YI'O B PCAD. Pa6ora ¢ nemsimu u muHamu B PCAD. Bpon
KOHCTPYKTUBHBIX MapaMeTpOB MPU MPOECKTUPOBAHUU CXEMBI DJICKTPUUYECKOM.
[ToaroToBka cxembl K MPOEKTUPOBAHUIO MeyaTHOW muiatel. [loidyaBTOMaTHueckas
TpaccUpOBKa MPOBOJHUKOB Ha neyaTHo miate. PLM — texnonoruu. Jlonman: PLM
ans  texnosora. Jlorman  WorkFlow. Tlpomecc pa3paboTku — KOMILIEKTa
KOHCTPYKTOPCKOM JIOKyMeHTauuu. OTCIEeKUBAaHUE >KM3HEHHOTO LHKJIA U3JENUsS B
Lotsia PLM. ®yukumu CYBJl. Mogenu opraHuzanuu JaHHbIX. OCHOBHBIC
KoHueniuu Teopu b/[. OCHOBBI pesAIMOHHON aareOpHhl.

UIIA-texHoMOrMU.  ABTOMATU3UPOBAHHBIE  CHUCTEMBI  BJIEKTPOHHOIO
nokymeHToobopota. PDM-ynpaBieHne NOpoOeKTHBIMU JITaHHBIMU.  BapuaHTbl
yIpaBJICHUs TAaHHBIMU B CETSIX aBTOMATU3UPOBAHHBIX CUCTEM.
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Kpurepuu oueHKH 3HAHUH NOCTYNAIOLIUX

BerynurensHoe UCTIbITAHUE IPOBOJUTCSA C UCIIOJIb30BaHUEM
OUCTAHLIMOHHBIX  TEXHOJOruid. B  pamMkax  BCTYNUTENBHOIO  UCHBITAHUS
peIyCMaTPUBAIOTCS TECTOBBIE 3aAaHus: 10 3amaHuil 3aKpHITOrO THUIA C BHIOOPOM
onHoro otBeTa, 20 3agaHMil Ha YCTAHOBJIEHHME IIOCIENOBATENIBHOCTH U (MJIN)
YCTaHOBJIEHHE COOTBETCTBHUA, | 3ajjaHMe C pa3BEpHYTHIM OTBETOM. MakcumanbHas
ouenka — 100 Gamnos. Ilpu BeICTaBICHHMM WUTOTOBOW OLIEHKH HaOpaHHBIE OaslIbl
CYMMHPYIOTCS.

Kpurepun oneHuBaHUS U BpeMs Ha BBINOJHEHUE 33JaHUN MPEICTABICHBI B
TadynLe.

Ta6J'II/II_Ia — KpI/ITepI/II/I OIICHKN OTBCTA ITOCTYIIAOIICTO WM BPEMs HA BBIIIOJIHCHHC

SaIlaHI/Iﬁ BCTYIIUTCIIbHOT'O UCIIBITAHHUA

CrpykTypa dK3aMEHAITMOHHBIX 3aaHu

Komuuect
BO
3aJITaHuN

KonnuectBo
BPEMEHH Ha
BBLIIIOJIHEHUE
3aJIaHusl,
MUH.

KomnuectB

0 0aIoB 3a

BBITIOJIHEHU
€ 3aJaHus

TecToBble 3aaHUsi C BHIOOPOM OJHOTO
OTBETA

10

2

2

TecToBBIC 3alaHrd Ha YCTAHOBJICHHC
IIOCJICA0BAaTCIIBHOCTH U (I/IJII/I)YCTaHOBJ'IeHI/IG
COOTBCTCTBUA

20

2

2

TecToBBIE
OTBETOM

3aJaHusl € Pa3BCPHYTBIM

30

XapakTepUCTUKA OTBETA

IIpencraBiieH TMOJHBIA, pa3BEPHYTHIN
OTBET HA MOCTaBJICHHBIA BOIPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUU,
MPOSIBIISIONIASICS B CBOOOTHOM
ONIEPUPOBAHUU MOHATHUSIMH, YMEHUHU
BBIJICJIUTh CYIIECTBEHHBIE "
HECYILIECTBEHHbBIE TMPU3HAKU, IPUYUHHO-
CJIC/ICTBEHHBIE CBSI3U. 3HaHue
JIEMOHCTpUPYETCS Ha (POHE MOHUMAHUS €ro
B CHCTEME JAaHHOIO HAMNpPABICHUS W
MEXKIMCIMIUIMHAPHBIX ~ cBsa3ed.  OTBer
dbopmynupyeTrcs B TEpMHHAX  HAyKH,
W3JI05KEH JIMTEPATYPHBIM SI3bIKOM, JIOTHYEH,
JIOKa3aTeJeH, JAEMOHCTPUPYET aBTOPCKYIO
no3uiui.  Moryr  ObITh  JOIYIICHBI
HEJIOYETHI B ONPE/ICIICHUN TTOHSITUM.

36-40

[IpencraBien pa3BepHYTbIM OTBET Ha
MOCTABJIIEHHBIM ~ BONPOC,  JI0KA3aTEJbHO
PACKpPBITBI OCHOBHBIE TOJIOKEHUs BOIPOCA;

31-35




B OTBECTC IMPOCIIC)KUBACTCA YCTKasz

CTPYKTYpa, JIOTUYECKas
MOCJIEA0BATENBHOCTD, OTpaKaromas
CYIIHOCTb PaCKpBIBAEMBIX MOHSATUM,

Teopuii,  ABieHUUM. OTBET  H3JIO0KEH
JIUTEPATYPHBIM SI3BIKOM B TEPMHUHAX HAYKHU.
B OTBETE JOMYIIECHBI HEJIOYETHI.
OTCyTCTBYET aBTOpPCKAas MO3UITUSI.

[IpeacraBieHn pa3BepHYTHII OTBET Ha
MOCTABJICHHBIA BOMPOC, MOKa3aHO yMEHUE
BBIJICIIUTD CYILIECTBEHHbBIC u
HECYIIECTBCHHBIE TMPU3HAKH, MNPUUYUHHO-
Cle/ICTBeHHbIe CBsi3u. (OTBET JIOTWYEH,
W3JIOKEH B TEPMHUHAX HAyKH, HO HEYETKO
CTPYKTYPHPOBAH. JlomyieHsl
HE3HAYUTEIbHbIE OMMOKHU WU HEJOYETHI.

26-30

[Ipencrasnen HEeJOCTaTOYHO
MMOCJIEI0OBATEIILHBIN OTBET Ha
MOCTABJIICHHBIM BOIPOC, HO TMPU ITOM
IMOKa3aHO YMEHUE BBIIECIUTD
CYLIECTBCHHBIC u HECYIIECTBCHHBIC
MPU3HAKA W  NPUYUHHO-CIICJICTBCHHBIE
cBsi3u. OTBeT JOrMUEH U U3JI0KEH B
TepMUHAX HayKu. MOryT OBbIThb JIOMYIICHBI
1-2 cymiecTBEeHHbBIC OITMOKH B OTIPE/ICIICHUH
OCHOBHEIX ITOHATHH.

21-25

[IpencraBiieH HEAOCTATOYHO ITOJIHBIA U
HEJIOCTATOYHO PAa3BEPHYTHIM OTBET. JIormka
Y MOCJIEA0BATEIIBHOCTh U3JIOKEHUS HUMEKOT
HapyweHnus. [loctynarommuii 3aTpynHsieTcs
BBIJICTTUTh CYLIECTBEHHBIE u
HECYILIECTBEHHBIE MPU3HAKU U MPUYUHHO-
CJIECTBEHHBIEC CBSI3H, MOYET
KOHKPETU3UPOBaTh O0OOOIIECHHbIC 3HAHUS,
JI0Ka3aB Ha NpUMEpPaX HUX OCHOBHbBIC
ITOJIOKEHMSL.

16-20

[IpencraBieH HEMOJIHBIM OTBET, JIOTHKA
1 TIOCJIE0BATEILHOCTD U3JI0KECHUS UMEIOT
CYUIECTBEHHbIC HapylieHus. JlomyeHsl
rpyoble  OmMOKM MNpuU  ONpeeTCHUN
CYIIIHOCTH  PAaCKpPbIBAEMBIX TTOHSTHM,
TEOpUH, SABJICHUH, BCJIECJICTBUE
HEMIOHMMAHUS MX  CYUIECTBEHHBIX W
HECYIIECTBEHHBIX NPU3HAKOB U CBA3CH. B
OTBETE OTCYTCTBYIOT BBIBOAbI. YMEHHUE
PACKpPBITh KOHKPETHBIE MPOSIBJICHUS
0000IIEHHBIX 3HAHUM HE MOKA3aHO.

11-15

B oTBere  OTCYTCTBYET  JIOTMKa

0-10

10




W3JI0KEHUS. OtBet IPEACTABIICH
HENOCJIEN0BATEIBHO,  CBEACHUS  HOCAT
OTPBIBOYHBIN, OecCUCTeMHBIN XapakTep. He
MPOAEMOHCTPUPOBAHO BIIQJICHUE
MOHATUMHBIM  anmapatoMm.  [lomyiieHo
HEKOPPEKTHOE HCIIOJIb30BAHUE HAYYHBIX
TepMUHOB. OTBET MpPEACTAaBICH B BHJIE
Habopa  TOHATAA ©U  OTPHIBOYHOTO
YaCTUYHOTO TEPEUYUCIIEHUSI IPU3HAKOB U
CBA3EH.

OTBET HE COOTBETCTBYET 3aJIaHUIO
BCTYNUTEJIBHOTO UCIIBITAHUS.

OTBeT OTCYTCTBYET

0

MuHuMaJIbHOE  KOJIMYECTBO  OasioB,

IOJITBEPIKTIAIOIICE

MPOXO0KJICHUE BCTYNMUTEIBHOTO UCIIBITAHUS, COCTaBiseT 51 Oai.

YCHEIIHOE
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