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COJEPXAHUE ITPOT'PAMMBI
BCTYIHTEIbHOI0 HCIBITAHUS 10 IPOrpaMMe MOArOTOBKH
2.2.4 IIpuGopsl 1 METOABI H3MePeHHUs (3JeKTpHIeCKne BeJINYHHBI)

Ipeamer u 3aJa4u MeTPoJIOrud. BaxHe#me TEPMUHBI ¥ ONPE/ICIICHHUA. dusnyeckue
BeIMYMHBL. EMHUALB] pU3HIecKuX BeandiH. CHCTEMBI €IUHUL (U3MYECKHEX BETMYUH. [Tpunnu-
[1bI CO3AHMS ECTECTBEHHOM CHCTEMB! eIMHHIL. Pa3MepHOCTh BETHYMH | eUHHIL. [IpakTiHiecKue
TIPHUJIOKEHHS TEOPHU pa3MepHOCTeH. MextyHapoHas CUCTEMA SIHHHIL (CH).

CpencrBa u3mepenuil. Buims! cpeicts usmepenuit. Mepsr u Habopsl Mep. M3mepuTens-
HbIE aHAIOTOBBIE M MU(POBBIE MpeoOpazoBarenu. VismMepuTenbHble YCTAaHOBKY U IPHHAJICHKHO-
cru. TlapameTphl ¥ CBOMCTBA CpecTB m3MepeHui. Mcxomubie (oTaJIOHHBIE) CPENCTBA U3MEpe-
uuii. Paboune cpenctsa uzmepeHni. OTCYETHBIC YCTPOUCTBA: MKAIbHBIE, U POBBIE, PETUCTPH-
pytorue. HopMupoBaHHE METPOIOTUYECKUX XaPAKTEPUCTHK U KIIACCEI TOYHOCTH. Croco0s! BBI-
paXKeHHsI IIPEeIeTI0B JOIyCKaeMO#i ITOrPEITHOCTH.

ranonbl. O6mue noHATH. ['0CyIapCTBEHHBIE TAJIOHBI — ICPBUYHBIC U CIIEHHATbHBIC.
BTOpHYHBIE STANOHBI (3TATOHBI-KOIIHH, CpaBHEHNUs U paboune). OMMHOIHBIHA 1 IPYIIOBOH 3Ta-
JIOHBIL. DTaJOHHBIA Ha0op. XpaHeHwe STaloHOB. [1epCrieKTHBEI pa3BUTH STaOHOB.

MeTobl H NPHHIMIBI H3Mepenuii. Buisr MetonoB usmepenuit. IIpeoGpasosanue us-
MepsieMO} BEJTMYMHbL B IIPOLIECCe M3MepeHuit. MeToJ| HeMmoCpEeICTBEHHOH ONCHKA. Huddepen-
nuasHbt MeTox. Hynesoit Meton. Metox coBnaneHui. IIpuInIb: n3MEpeHHH.

O6mue TpeGoBaHHMs K H3MepeHHSIM. AHATH3 MOCTAHOBKHM HM3MEPHTENBHOH 3a1add.
BBIGOp CPEICTB M METOIOB M3MepeHuit. BEibop uucia usmMepeHui. Meronuka BhIONTHEHAS U3-
meperuii. CriocoObI 00OHApYKEHUsI U MCKIIOUECHUs CHCTEMAaTHYECKUX norpemHocTei. MeTo b
3aMeINeHUs, KOMIIEHCAIMM IOrPEIIHOCTH IO 3HAaKy, MPOTHBOIOCTABICHMSA, CHMMETPUIHBIX
HaOJTI0/ICHHH.

IpsiMbie U KocBeHHbIe HM3Mepenusi. COBOKYIHbIC M COBMECTHBIC W3MEPCHUS. OnHo-
KpaTHbIE B MHOTOKPATHbIE H3MEPEHHs. PABHOTOYHbIC ¥ HEPABHOTOYHBIC N3MEPCHUS.

IorpemunocTy u3MepeHuii. IIorpenHoCTs U JOCTOBEPHOCTH PE3yJbTaTa M3MEPEHHS.
Buipl OrpemHoCcTH u3MepeHuil. TOUHOCTh, NPaBUIIBHOCTD, CXOMUMOCTE PE3yJIbTaToB H3Mepe-
Huii. OKpyIJleHHe pe3yJIbTaToB u3MepeHHit. [IorpelHoCT! U3MEPUTENIBHBIX YCTPOHCTB B CTATH-
4eCKOM U JMHAMHYECKOM pekuMe. PacdeT 10BEpHTEIbHBIX IPAHUI] MOJIs JJOIIYCKOB IOTPEIITHO-
CTH M3MEPHUTENBHBIX yCTpoiicTB. CyMMHpOBAHUE IIOTPEIIHOCTEH M3MEPUTEIBHOTO KaHana il
3aBHCHMBIX U HE3aBUCHUMBIX COCTABIIIONMX. PacyeT NHHAMHYECKHX IIOIPEITHOCTEH THHEHHBIX
M HeJMHEHHBIX U3MEPUTEIbHBIX YCTPOUCTB. KoHIenys HeOnpeIeICHHOCTH PE3yIbTaTOB H3Me-
peHuil.

O6paGoTKa pe3y IbTaToB H3MepenHuii. TpeOoBaHus K MeTo1aM 00PaOOTKH pe3yIbTaTOB
M3MepeHuil. | pynmupoBanye KCIEPUMEHTANBHBIX TaHHBIX. IIpoBepka rumoresbl O BAJE pac-
TIpe/Ie/IeHnsl SKCTIEPUMEHTAIBHBIX JTaHHEIX. Mckmodyenue rpyObIX MOIPEITHOCTEH. OG6paboTka
HOPMAJIFHOTO PACIpe/ie/leHns JAHHBIX H OTIMYIHOrO OT HopMaubHOro. O6paboTka pesybTaTon
IPSMBIX OJHOKPATHBIX H3MepeHmil. OOpaboTKa pe3yJIbTaTOB KOCBEHHBIX, COBMECTHBIX, COBO-
KYIHBIX H3MepeHuil. [IpoBepKa OHOPOJHOCTH M PABHOTOYHOCTH IPYII M3MEPEHHH MU HOP-
MaJbHOM M OTJIMYHOM OT HOPMAaIBHOTO pactpeneneHusx. O6paboTka pe3ynbTaToB HECKOIbKUX
OJJHOPOJIHBIX PABHOTOYHBIX H HEPABHOTOUHBIX IPYIIIl H3MEPCHUH.

OGecmeuenue equHCcTBAa W3MepeHuii. CucreMa BOCIPOU3BEICHUS €IMHUIl U IIEpEIavn
MX pa3MepoB pabodUM CPEACTBAM H3MEpeHHH. DTaloHbL 110BEpOUHEIC yCTaHOBKH. Crannaprt-
Hble 06paspbl. [loBepoyHble cxeMbl B X obocHOBaHHe. OOOCHOBAHHE MEKIIOBEPOIHBIX HHTEP-
BasioB. KammOpoBKa Cpe/iCTB M3MEPEHUIA.

W3mepeHusi Ipu KOHTpoJe. V3MepeHre 30HIMPYIOMEro CurHasia. lsmepenue napa-
MeTpOB crcTeMbl. V3MepeHue mokasareneil kadecTsa. TOYHOCTD M3MEPEHHIl TOKa3aTeNel Kaie-
crBa. KoHTpONBbHBIE NOIyCcKU. ['apaHTHPOBAHHbIE OMYCKU. [IpHHIAIIBI HA3HAYCHUS IOILY CKOB.
ANTOPHTM OIpeeNeHus H0mycKoB. OMMUOKN [IPU KOHTPOJIE TI0 JIOITY CKaM. BepositHOCTH OMIK-
OOK KOHTPOJI.



MeToabl H CpPeACTBA H3MePEeHHH 3JIeKTPUYECKHX H MATHUTHBIX BeJIN1HH

akons: Kupxroda u Oma. 3akoH MarHuTHOH mHmykumu Ammepa. Teopema Awmmepa.
Mertozpl u3MepeHHit HNEKTPUYECKHX ¥ MAarHUTHBIX BEJIMYHH. Knaccupukanus CpencTs u3Mepe-
HUM NEKTPUYECKAX U MATHUTHBIX BETMYHMH. DJICKTPUYSCKHUE H3MEPUTETILHBIC npeobpa3oBaTey.
OCHOBHBIE Y37IBI 3JIEKTPOM3MEPHUTENbHBIX IIPUOOPOB. MI3MEepeHHUs CHIIbI TOKOB H HaIPsKEHHUH.
VI3MepeHus YacTOThL, SHEPTHH U KOJMYECTBa dIEKTPHYCCTBa. F3MepeHus 4acTOThl U ¢azbl, aHa-
JIU3 CIIEKTpa SIeKTPHYECKUX CHIHAIOB. VI3MepeHHs mapameTpoB Leled MOCTOSHHOIO M mepe-
MEHHOTO TOKa. V3MepeHus mapamMeTpoB MarHMTHOTO II0JIs, ONPEIEICHHE XapaKTePUCTHK U I1a-
paMETPOB MArHUTHBIX MaTEPHATIOB. METOIbI M CPEJICTBA OBEPKHA CPEICTB H3MEPEHUH IIEKTPH-
YECKUX ¥ MarHUTHBIX BEJIMYHH.

OCHOBBI METPOJIOTHYECKOr0 o0ecrneyeHust

OCOGEeHHOCTH METPOJIOTHYECKOro obeciedeHns Ipu pa3spaboTKe, MPOU3BOJICTBE U IKC-
IUIyaTallid TEXHWYECKUX yCTPoicTB. CpencTBa H3MEPEeHHH Kak OCHOBA METPOJTOTHYECKOro
obecredyennsi. BiMsHME CPEICTB H3MEPEHHH HAa TOYHOCTH M HAJEKHOCTh TEXHUYCCKHX
yeTpoiicTB. BHIGOp CpecTB U3MEPEHHUH 0 TOYHOCTH. ABTOMATHIECKUE H3MEPUTEIBHBIC CHCTE-
MBI KaK CPeJICTBA JUArHOCTHKH, KOHTPONS U HoBepKu. CHrHATYpHBIC H JIOTHIECKAE aHATH3aTO-
pbl. MeTposorideckoe 00ecreyeHre aBTOMaTHUEeCKUX H3MEPUTENBHBIX CHCTEM. 3akon Poccnii-
ckoif ®enepanun «O6 obecrieueHHH eIUHCTBA H3MepeHnity. OOMmue MOTOXKEHHS, SAUHUIbI Be-
muapH. CpesicTBa U METO/MKU BBHIOTHEHHUs M3MepeHuid. MeTponoruyeckue cyx051. ["ocynap-
CTBEHHBIH METPOJIOTHYECKHH KOHTPOb U Hax30p. Kammbposka u ceprudukanus CpecTs uime-
penuii. CyIIHOCTH METOJIOJIOTHH IIPOBEIEHHS. METPOJIOTHYECKOTO COMPOBOKICHUS 1 METPOJIO-
THYECKOH SKCIIEPTH3bl TEXHHYECKUX 00BEKTOB. OCHOBHBIC HAIPABICHUS UX COBEPIICHCTBOBA-
HUSL.

Pexomenayemasi 1uTepaTypa

1. Jly60B, I'M. MeTozb!l 1 Cpe/ICTBA U3MEPEHMUH, UCTIBITAHUI U KOHTPOIIA ! y4eb. mocodue.
[Dnextponnsii pecype] / I'M. Jy6os, J.M. JlyOunkuH. — ONEKTPOH. JaH. — Kemeposo
Kys[TY wumenn T.@. Topbasesa, 2011. - 224 ¢ - Pexum jocryma:
http://e.lanbook.com/book/6659.

2. Tlenesun, B.®. Merponorus u cpencTsa uaMepeHuit: YyebHoe nocodue / B.O. IlenesuH.
— M.. HUI[ HMH®PA-M; Mmu.: Hos. 3mamme, 2013. — 272 c. — Pexum nocryna:
http://znanium.com/bookread2.php?book=406750

%, Apuctos, A.VI. MeTpororus, crasiaprrsanys, ceprudukamms: YyebHoe nocodue / AN.
Apuctos, B.M. Ipuxonsko u ap. — M.: HALl UTH®PA-M, 2013. — 256 c. — Pexum jpoctyna:
http://znanium.com/bookread2.php?book=369646

4. Jly6oBoit, H.Jl. OCHOBBI METPOJOrHH, CTAaHIAPTH3AIMHA U cepTuduKanyuu: Y4ebHoe mo-
cobue / H.JI. dy6osoit, E.M. Tlopraos. — M.: NI @®OPYM: HUL[ Uudpa-M, 2013. — 256 c. —
Pesxum poctyma: http:/znanium.com/bookread2.php?book=371141.

5, Xpomoun, I1. K. DexrpoTeXHUUYeCKHE H3MepeHus: Y uebnoe nocobue / - 3-¢ u3MI., UCTp.
u gom. - M.: @opym, HHUI[ HNHOPA-M, 2016. — 288 c. — Pexum jocryna:
http://znanium.com/catalog.php?bookinfo=538860.

6. Mertposorus, cTangaprusanust 1 ceprudukamms. B 2-x 4. : yueGHOe mocobwue, 4.1 :

Metposorus / FO. M. Tony6usckuii, K. B. Topuryros, K. B. Cadponosa. — Ilensa : Wzn-Bo
ITens. roc. yu-ta, 2014. — 218 c. — 70 5K3eMILISIPOB.

7. Mypamxuna, T.J. TexHuka Gpu3HIecKOro S5KCIEPUMEHTa U METPOJIOTHS: yuebHOEe 110Co-
6ue / T. . Mypamxusa. — CII6. : [Tommrexuka, 2015. — 138 c. (Yue6Hoe mocobue st By30B).
— 90 »K3eMILISPOB.

8. Mupomros, D.I. MeTposorus 1 TeXHHYECKHe U3Mepenus : y1eOHoe nocooue /3. T. Mn-
ponos, H. IT. Beccono. — M. : KHOPYC, 2016. — 421 c. — 25 5K3eMILIAPOB.



COJIEP)KAHUE ITPOI'PAMMBI
BCTYIHTEJLHOr0 HCIBITAHUSA 110 POrpaMMe MOAr0TOBKH
2.2.9 TIpoeKTHPOBAHNE H TEXHOJIOTHS IPHOOPOCTPOEHHUS 1 P03/ IeKTPOHHO anaparypsl

OCHOBBI TEXHOJIOTHYECKOT0 NPOEKTHPOBAHMUS NPUOOPOB

TIpOrHO3MPOBAHUE ¥ OIEHKA TEXHOIOTHYECKOH pean3yeMOCTH pa3padaThiBaeMoro Hs-
nenus. Texaonorndeckoe obecreyernye IPOSKTUPOBaHKs u3aenmii. OpraHusamis TeXHOIOrHIe-
CKO#f TIOJITOTOBKH IIPOM3BOJICTBA MPUOOPOB U e crenubpmdeckue 0codeHHOCTH. OCHOBHbIE 32-
JAYM TEXHOJOTHYECKON MOATOTOBKH IPHOOPOCTPOUTENFHOTO HPOM3BOACTBA. MeToasr u cpen-
CTBA YCKOPEHHMS ITOArOTOBKHU IPOU3BOJICTBA U MOBBIIIECHHUS €€ Ka4ECTBA.

CHCTEMHBIHM TOIX0J KaK METOHOJIOTHYEeCKas OCHOBA TEXHOJIOTMYECKOIO IPOEKTHPOBA-
Hust. CYIIHOCTh CHCTEMHOTO I0AX0Ja. IIoHATHE TEXHONOIHYECKOH CHCTEMBI, €€ CTPYKTypa M
COCTABHBIE IEMEHTHL. 3ajladd CHCTEMHOTO aHAIW3a MPH MPOSKTHPOBAHMH TEXHOJOTHICCKOU
CHCTEMBI.

MeTozibl pealn3aldy Mpy TPOEKTHPOBAHHE OCHOBHBIX CBOWCTB TEXHOIOTMYECKOH CH-
CTEMBL: 3arpyKeHHOCTH, HHTETPHPYEMOCTH, THOKOCTH, IPOITY CKHOH CIIOCOOHOCTH H JIP.

Basa IaHHBIX TEXHOJIOIMYECKOro IpoekTupoBanus. Knaccuukanus 1 rpynirpoBaHue B
TEXHOJIOrHYECKOM MPOEKTHpoBaHuu. MeToaudeckoe, HHPOPMAOHHOE, IPOrPaAMMHOE, arlra-
paTHOe 00ecTeyeH e MPOIEecca TEXHOIOTHIECKOr0 MPOEKTHPOBAHHUSL.

[ToHSTHE TEXHOJOTMYHOCTH KOHCTPYKIMU m3nenus. OTpaboTKa TEXHOJOTHYHOCTH KOH-
CTPYKIHH M3J€Us [IPH IPOSKTUPOBAHUH. 32129 00eCIIeYeH S TEXHONIOTHIHOCTA KOHCTPYKIIMH
U3JIeIIHsI IIPH TIOATOTOBKE IIPOU3BO/ICTRA.

Pa3sHOBHIHOCTH TEXHOJIOTHYECKHX HPOIECCOB B IPOU3BOACTBE NPHOOPOB. THIIOBBIE TEX-
ronoruyeckue mporeccs (TIT). Meromuueckue ocHopsl trmusaiuu TIL Jlnddepennuanus u
KoHIeHTpanus onepamuit TIT. Meroudeckas OCHOBa BbIOOpa cTeneHu MupdepeHnuauy one-
pawyii U ONpeIeNICHHsI IIOCIIEIOBATEIBHOCTH HX BBIIIOJIHEHHS.

XapaKkTepycTHKa 3a/ad TEXHOJOIMYECKOro ocHamenus npoexrtupyemoro TII. Meromwm-
yeckue OCHOBBI BHIOOpa ocHamienus TII. PemeHue 3amad MPOEKTHPOBAHHS TEXHOJIOIHYECKOM
OCHACTKH, 00€ecIeueHne Ipolecca MPOEKTHPOBAHUS.

CoBpeMEHHBIE METO/IBI TEXHOJIOTHIECKOT0 IIPOCKTUPOBAHKS C HCIIO/Ib30BAHMEM DIIEMCH-
TOB UCKYCCTBEHHOIO MHTEJUICKTA. Ba3bl 3HaHMH TEXHOIOINYECKOr0 IPOSKTUPOBAHMUS, UX COCTaB
IpY PEIICHUH KOHKPETHBIX 3a/1a4.

OpraHu3amus U MOCIe0BATEIFHOCT IIPOEKTHPOBAHUS TEXHOJIOTMIECKUX CUCTEM B HH-
resuextyanpaoid CAIIP.

TIpHHEIUIIEL TOCTPOESHHUSI SKCIIEPTHBIX CHCTEM TEXHOJIOIUYECKOTO IPOCKTHPOBAHMS.

ITpumenenne CALS-TeXHOIOTHH B IPUOOPOCTPOCHHH.

OCHOBBI TEXHOJIOTHH POU3BOACTBA NPHOOPOB

[IpOM3BOCTBEHHBI! MPOLECC U €ro OCHOBHBIE XapakTepucTHkd. CTajgud HpOH3BOI-
CTBEHHOTO HPOLIECCA M3TOTOBICHUS MPHOOPOB. BXOHbIE M BBIXOAHBIC ApaMETPhI MPOU3BO/I-
CTBEHHOM CHCTEMBIL. XapaKTepHCTHKA BHEIIHEH cpelbl IPOU3BOICTBEHHOH cucTemsbl. JlecTadu-
nu3upyore GaKTopbl BHEIIHEH CPEIBL.

Opraau3aliOHHO-TEXHOJIOTHYECKAs XapaKTePUCTUKA CTPYKTYPHBIX 3JIEMEHTOB IPOU3-
BOJICTBEHHOU CHCTEMBI.

Bubl TEXHOIOTHYIECKHUX IIPe0Opa3oBaHuii 1 METO/IbI TEXHOJIOTHYECKUX BO3/ICHCTBHN Ha
00BEKTHl IPOM3BOJACTBA. (DHU3UKO-XMMUYECKHE OCHOBBI TEXHOJOTHYECKHX IPEOOpasOBAHUH.
CXeMBbI TEXHOJIOTHUECKUX BO3/IEHCTBHN Ha 0OBEKTHI IPOM3BOICTBA. IIpomecchl B3anMOIeHCTBU
JKUIKAX, Ta3000Pa3HBIX U BHICOKOYHEPreTHYECKUX MCTOYHUKOB C TBEPIABIMH Tenamu. TeopeTu-
YecKue OCHOBBI Pa3MEPHOro (popMO0OPa30BaHKs 3JIEMEHTOB IPHOOPOB.

OCHOBHBIE 3aKOHOMEPHOCTH IPOIECCOB COOPKH M MOHTa)ka MpruOopoB. Mertosl co3zia-
HUS HEPa3beMHEIX KOHTAKTOB ¥ COCJMHCHHWH OIIEMEHTOB M Y3IOB IpHOOpOB. DH3MKO-
XMMAYECKUe 3aKOHOMEPHOCTH 00pa30BaHus MAsHBIX, CBAPHBIX, KIIEEBBIX COCUHCHHH.



OCHOBHBIE TIOHATHS O B3aMMO3aMeHIeMOCTH. PasMepHas B QyHKIMOHATBHAS B3aUMO32-
MEHSEMOCTh B IIPUOOPOCTPOCHUM. METOIBI MOCTPOCHUS M PacyeT PasMEPHBIX M PasMCPHO-
(U3HUECKUX IIETIEH.

XapaKTepuCTHKa METOJOB OOECIEYEHHs 3aJaHHOH TOYHOCTH puOOpoB IpH COOpKE:
TOJTHAS,, YACTUYHAs U TPYIIIIOBasi B3aHMO3aMEHIEMOCTH, PEryJIMPOBKa U IIPUIOHKA.

MeToIbI JOCTIKEHHUS 3aJaHHON TOYHOCTH IIPUOOPOB 110 GU3UIECKUM ITapaMeTpaM.

DusMKo-MeXaHHIeCKHe, PU3UKO-XUMHUYECKUE U NEKTPOPU3UIECKHAE OCHOBBI IPOIECCOB
TOJTy9eHus JeTajeil ¢ 3alaHHBIME CBOMCTBAMU U3 PA3IHYHBIX MaTEPHAIIOB.

IIporieccHl TEPMOIMHAMUKY, KHHETHKH X METOMbI CTATUCTHYECKOH (QH3UKH B TEXHOJIO-
THYECKUX OIepaIMsX IPOU3BOJCTBA JIEMEHTOB U y3JI0B IPHOOPOB. MeTo/Ibl 0CaX/IEHUs CIIOCE
U3 XKUIKOM, ra30BOM U IUIA3MEHHOM CPEI.

[TOHSTHS ¥ METOIMUYECKHE OCHOBBI TEXHOJIOTHUECKOH NPEEMCTBEHHOCTH M TEXHOJIOTHYC-
CKOT'O HACJIe0OBaHHUS.

OCHOBHBIE IIOJIOKEHHS TEOPUH TEXHUYECKOTO KOHTPOJIA, 3aJaud TEXHHYECKOTO KOH-
TpOJIS B IIPOM3BOICTBEHHOM IIpoIecce. 3a1auu U CTPYKTypa TEXHMIECKOTO KOHTPOJIA.

TexHoJIOrusI 371eMEHTOB 3JIeKTPOHHBIX Y3/10B IPHOOPOB

XapakTepucTUKa CTPYKTYPHBIX 3JEMEHTOB KOHCTPYKIMH SNEKTPOHHBIX npudopos. Co-
BpeMeHHast deMEHTHasi 6a3a 2JIEKTPOHHBIX [PHOOPOB, €€ KOHCTPYKTUBHO-TEXHOIOTHICCKAs Xa-
pPaKTEepUCTHUKA.

TexHoOrMUecKasi HAIPABIEHHOCTh MUHHATIOPH3AINHU 3EKTPOHHBIX MPUOOPOB. TexHo-
JIOTHYHOCTH KOHCTPYKITHE KOMIIOHEHTOB U Y3JIOB 37IEKTPOHHBIX TIPHOOPOB.

TeXHOJIOrHs HW3TOTOBJIEHHS KOMIIOHEHTOB 3JIEKTPOHHBIX Y3JI0B HpuOOopoB. Marepuaibl
MOHTa)KHBIX OCHOBAHHM DJIEKTPOHHBIX IPUOOPOB U HX KOHCTPYKTHUBHO-TEXHOJIOTMYECKas Xa-
paktepucTuKa. TexHomorndeckue GakTOpbl, ONPENENMIONIEe BEIOOP BUIA M THIIA MOHTaXXHOTO
OCHOBAHHS 3JIEKTPOHHOTO y3J1a IIpubopa.

TeXHONOTHsS W3TOTOBJICHUS IEYAaTHBIX IUIAT. XapaKTePHCTHKA M (PU3HKO-XMMUYCCKUE
OCHOBBI CyOTPAaKTHBHOM W aJIUTUBHON TeXHONOTHMH. TOHKO- M TOJCTOIUIEHOYHAS TEXHOJIOTHH
M3rOTOBNEHNs! (DYHKIHOHALHBIX SIEMEHTOB H CJIOEB SIEKTPOHHBIX Y3JI0B [PHOOPHOH armapa-
TYpBHIL.

TeXHOJIOTHUECKHE MPOLIECCH H3TOTOBJIEHUS IOJIYyIIPOBOHMKOBBIX JIEMEHTOB JJIEKTPOH-
HBIX y3JI0B.

Crenpdudeckue ornepanyii cO0pKH KOMIOHEHTOB JIEKTPOHHBIX IPHOOPOB.

VcnbiTanus SNeKTPOHHBIX KOMIIOHEHTOB, HX BUJIBI M cojepxkanue. CreluanbHble BUIbI
HCIIBITAHUI 2JIEKTPOHHBIX KOMIIOHEHTOB YaCTHOT'O TPUMEHEHHS.

3ajaud MOJEIUPOBAHUS OTEpAlfii TOHKO-, TOJICTOIUICHOYHOU M OJIYIIPOBOTHUKOBOM
TexHOJIOrHil. OU3MIecKue U MaTeMaTHYECKUe MOJICIH THIIOBBIX onepanuii popMupoBaHus ILIe-
HOYHBIX DJIEMEHTOB (OKHCIIEHHMS, TUTOrpad iy, ICTHPOBAHKS, METAJUIU3ALUHT).

MoJienupoBaHie yIpaBiIeHHs] TEXHOJIOTMYECKON orepanueii MHKPOdJICKTPOHUKH. Cu-
CTEMBI YIpaBIEHHs KAYECTBOM TEXHOJOTMYECKHMX OIEpalii U IPOLECCOB MUKPOSIEKTPOHUKH.
Croxactuyeckas mozenb TII, ee ¢popmammzanust. Ontumuszanus TII #U3roTOBICHUS 3JIEMEHTOB
3JIEKTPOHHBIX Y3JI0B IPHOOPOB.

dmnyeckre ¥ GU3UKO-XHUMHYECKHE METOIBI H3TOTOBICHHSI TyBCTBUTENILHBIX JJIEMEHTOB
npuOOPHOI anmaparypsl Ha 6a3e HAHOTEXHOJIOTHU U MEUKPOMEXaHHKH.

TexHOJIOTHYECKHE IMPOIIECChl M3TOTOBIECHHUS DJIEMCHTOB BOJIOKOHHO-ONTHYECKHX, aKy-
CTOONITHYECKUX yCTPOUCTB, CCHCOPHBIX CPEJCTB OUYBCTBICHUS, MUKPOAIEKTPOHHBIX TATIUKOB.

MeTo010rUs Pa3pabOTKU KOHKYPEHTOCIIOCOOHBIX JIEMEHTOB 3JICKTPOHHBIX y3JI0B IIPH-
6opos B pamkax CALS.

OCHOBBI MPOEKTHPOBAHHUS TEXHOJOTHYECKHX IPOLECcOB cO0pKH NpHOopoB

TeopeTHUeCKHEe OCHOBBI IIOCTPOCHHS COOPOYHBIX MPOLECCOB B MPHOOPOCTPOSHHUU.
CTpyKTypHBIE CXeMBI COOPOYHBIX TEXHONOrMYecKux cucreM. CHCTeMHas MOJENDL IpoLecca
cOOpKH.



KommiekTanus cOopku. Buisl cOOpOodHBIX omepanui. XapakTepuCcTUKa 3ar0TOBUTCIIE-
HBIX ¥ TTOATOTOBUTEJBHBIX OIEepaliii COOPKH.

Anroput™ mpoektupoBanus coopounoro TII. ITpuHIMIEL paspaboTKU ONepalmOHHON
TEXHOJIOTUU COOPKH U MPOEKTHPOBAHKS aBTOMATH3HPOBAHHOM COOPOIHOM ONEPAIHH.

du3HuecKoe ¥ MaTeMaTHIecKoe MOJIETMPOBAHHUE ONlepaIiii COOPKH U MOHTaXa.

OCHOBBI IPOEKTHPOBAHHAS TEXHHYECKOT0 KOHTPOJIst NPHOOpoB

BUIbI U [E)IM TEXHAYECKOTO KOHTPOJIS, IPH3HAKH M KIacCH(UKAIKs BUIOB TEXHUIECKO-
ro KOHTpOJIA. BHIOOp BHa TEXHHYECKOrO KOHTPOSL. IIpuMeneHne pasnuiHpX BUIOB TEXHATC-
CKOT'0 KOHTPOJISL B 3aBUCHMOCTH OT LIENEH.

TexHUYECKUH KOHTPOJIb B PA3MYHBIX BH/[AX IPOU3BOACTBEHHBIX IPOIECCOB, 0COOCHHO-
CTH OpraHH3alMH, XapaKTEPUCTUKA 0OBEKTOB KOHTPOIs 1 Ie(eKToB. MeCTo TEXHUYECKOTO KOH-
TPOJISL B CHCTEME yIPABJIEHHUS Ka9E€CTBOM.

OIleHKa COCTOSHUS 0OBEKTOB KOHTPOs. Llenmu KOHTpoIst (BUI pelnaemMoi 3a/1adi): KoH-
TPOJTH TEKYIIHHi, IPO(HIAKTHYECKUH, TPOTHO3UPYIOIIHH.

MudopMmanus 0 pe3ybTataX KOHTPOJIS, CIIOCOOBI ee MOy IeHHs, 00paboTKH U NpeJICTaB-
JIEHUSL.

MerTo/rKa BEI6Opa ONTUMATBHOrO Habopa MapaMeTpoB KOHTPOJIs 0OBEKTa 110 KPHTEPUIM
JIOCTOBEPHOCTH, TIOJIHOTHI OLIEHKU COCTOSHHSI, HAJCKHOCTH, SKOHOMUIHOCTH, MOIHOTBI OLCHKH
(GyHKIIMOHATBHBIX TaPaMETPOB U .

THIIOBEIE CTPYKTYpHBIE CXEMbl OpPraHM3al[Mi KOHTPOJS B 3aBUCHMOCTH OT THIIA IIPOM3-
BOJICTBA U BHJA IPOM3BOJICTBEHHOrO Mporecca. Pa3paboTka opraHu3allHOHHO-TEXHOIOTICCKIX
cxeM koHTpoust. Kpurepun oneHKH 3G GEKTUBHOCTH CXeM KOHTPOJIA.

Hanpapienus v 3aj1a4y aBTOMATH3alUA KOHTPOJIsL. THUIIOBBIE CTPYKTYpbl aBTOMATH3UPO-
BaHHBIX CHCTEM KOHTPOJISL. CTPYKTYpHBIM CHHTE3 CUCTEM KOHTPOJIA.

OnNTUMH3ANHS TEXHOJOTHIeCKHX MPOIECCOB MPOH3BOACTBA NPHOOpPOB

TeoperruecKue METOIBI M MaTeMAaTHYECKHI anmapaT UCCIeI0BaHMs CJIOXKHBIX TEXHONIO-
TUYECKUX CHCTEM.

MoIeMpoBaHHE CIIOKHBIX TEXHONOIMYECKHX CHCTEM MPOM3BOJCTBA HPHOOpOB. Du3n-
Yeckoe ¥ MaTeMaTHYecKoe MoenupoBanue. TpeGoBanus K mporeccy MojenupoBanus. Kiaccn-
(uKanys MaTeMaTHIeCKHX Mojene. JleTepMUHUPOBAHHbBIE H CTOXaCTHIECKHE MOJICIIH. OcHoB-
HBIE 331249y MojearpoBanust TI1 B pa3u4HBEIX BUIAX MIPOU3BOACTBEHHBIX IIPOIECCOB.

Onrumm3anys Kak OCHOBHAs 3a1ada MojenupoBanus. [loHsaTre o KpUTEpUH ONTUMHU3A-
UK, 1eIeBoil (hyHKIMH, GaKTOPHOM POCTPAHCTBE U MOBEPXHOCTH OTKIMKa. Kiaccnpukarus u
e METOIOB OITHMM3AIMH. METOIbl MaTeMaTHYeCKOro IporpaMMHUpOBaHust. ['paJueHTHBIE
MeTomBl onTuMuzanuy. CTaTHCTHYecKHe MeTOAbl. J[MCIepCHOHHBIH aHanm3. PerpeccHoHHBIH
anaim3. KoppesuoHHbIA aHaJH3.

JKCIEPUMEHTANFHO-CTATHCTAYECKIE METOIBI HCCIIeI0Banus U ontumusanuy TII npous-
BOZICTBA Mpu6OpoB. Pob sKcrepuMenTa npu paspadorke TII H3roToBiIeHUs npubopos. Meron
[UIAHUPOBAHHS SKCTIEpUMEHTA. [1acCHBHBI H aKTHBHBIH SKCTIEPUMEHTBI B TEXHOJIOTHH MPHOO-
poctpoerns. KoHIEnys 0oCIeI0BaTeIBHOTO SKCIEPUMEHTA. 3aada OTHMAIBHOTO HCIIOJIb30~
BAHMS IPOCTPAHCTBA HE3ABUCHMBIX TIePEeMEHHBIX. [10HbI (aKTOPHEIH SKCIIEPHMEHT.

JIpo6HBIi BakTOpHBIN dKcIepuMeHT. PaspaboTka miiana sxcnepumenta. CraTucTuIecKast
06paGoTKa Pe3yIbTaTOB SKCTIEpUMEHTA. [ LIaHMpOBaHHe IKCTPEMATBHBIX SKCIEPUMEHTOB. LIeH-
TpaJIbHBIE KOMIIO3UIMOHHbIC ILIAHBL. AHAIH3 MOJIENEH MOBEPXHOCTEH OTKIMKA B PaHOHE JKC-
TpemyMa. HaxoxneHue onTUManbHbIX pexuMoB TTI.

Vnpas/ieHne Ka4ecTBOM B TEXHOJIOTHH IPOH3BOICTBA NPHOOPOB

MeToM0JIOrHIeCKHe OCHOBEI KOHTPOJISL W yIpaBIeHHs KauyecTBOM. OCHOBHBIC NOHSATUSA
xauectBa. CucreMbl KauecTBa. DOPMUPOBAHME MEPAPXMYECKOM CHCTEMbI YIIPABICHHSA Kade-
CTBOM. DHTPOIMIHBIN IOJXO0 K YIIPABICHUIO Kau€CTBOM pubopoB. MHOroCTaIMAHEIN ITOIXO0
K ONTHMHU3AIMY CHCTEMBI YIPABJIEHHS Ka4eCTBOM. [IpHHIUIIEI MPOEKTHPOBaHKs 1 o0Ime Tpe-
0OBaHMS K OpraHHM3allii CHUCTEMBI yIIPAaBJIECHHs Ka4eCTBOM B COOTBETCTBHH CO CTaHIapTaMH
H1CO - 9000.



VIpapieHre KadeCTBOM H3rOTOBIEHHsS MpuOOpoB. TexHmdeckas, OpraHu3aliOHHAA U
uH(bOpMAIHORHAas 6a3bl yIpaBleHus KaqecTBoM. MoIenmupoBaHie CHCTEMbI yIPABICHHSA Kate-
CTBOM M €€ IMOJCHCTEM. DTambl pa3paboTKH ¥ BHEIPCHHS CHCTEMBI YIPABICHUS Ka1CCTBOM.
Ouenka 3 GpeKTUBHOCTH YIIPABIICHHSI KAYECTBOM.

ABTOMATH3HPOBAHHbIE CHCTEMbI YIPABJICHHS TEXHOJIOTHIECKUMH NpoueccaMu

npoussoacTea npudopos(ACY TII)

OcuoBuble 3anaun ¥ npunnunsl moctpoeHus ACY TII. Meromoioruyeckue MpUHIMITEL
paspa6otku ACY TIL Cocras u crpykrypa ACY TIL

Nudopmanuonnoe obecredenre ACY TII. JIokyMeHTBI B yCIOBHAX aBTOMAaTH3MPOBaH-
HOTO yHpaBIeHHs MPOu3BOACTBOM. [ToTOKM MHpOpMANUU B YCIOBUAX aBTOMATH3AIMH YIIPABIIC-
HUSI TPOM3BOJICTBOM.

Texumueckue cpeacrsa ACY TII. Kimaccuukanusi CpeACcTB MEXaHM3allui U aBTOMATH-
3aIMK yIIPABJIEHUS] IPOU3BOJICTBOM. TpeboBaHus K TEXHUMYECKHM CPEICTBAM ACY TII. Beibop
TEXHUYECKUX CPEICTB.

TexHoJ0rHUecKHe 0CHOBBI HAXEKHOCTH U HCNBITAHHSA NPHOOPOB

O6ecrieuenne HAIEKHOCTH IPHOOPOB Ha HTale IPOSKTUPOBAHHS U M3rOTOBNEHHS. [IyTH
MOBBIIIEHHS HAEKHOCTH IPH60poB. Mosenb Ipon3BoACTBa Kak coBoKymHocTs TII, obecrieun-
BAIOLIMX HAIEKHOCTH IIPHOOPOB.

MaTeMaTHKO-CTATHCTHYECKUE METOMIBI OIEHKH HaaeXHOCTH INpubopos. OmpenencHue
HAJEXHOCTH U €€ OCHOBHBIX CBOMCTB: 0€30TKa3HOCTH, JOJITOBEYHOCTH, PEMOHTONIPUTOJHOCTH 1
coxpansemoctr. OOecriedeHre CBOUCTB HAAEKHOCTH U3/ISIHs B IPOLIECCE NPOU3BOICTBA.

KonupdyecTBEeHHBIE IIOKA3aTENM HANEKHOCTH BOCCTAHABIMBAEMBIX M HEBOCCTAHABIIMBAC-
MBIX H3JENHi. DKCIEpPHIMEHTaNbHBIE METO/bI OIpPEeNeHHs KOIMYECTBEHHBIX ITOKa3aTeNel
HaJIe)KHOCTH.

VccrenoBanie 0TKa30B IPHOOPOB B TIPOIECCE MX M3TOTOBIEHHsS U McnbiTanuid. Kiaccu-
duKanus OTKa30B U KPHTEPUH OTKa30B MPHOOpPOB. XapaKTEpHbIC BHIBI OTKa30B SJIEMCHTOB,
(yHKIIHOHAIBHBIX OJIOKOB ¥ IIPUOOPHBIX CUCTEM.

BuIbl HCIIBITAHUN HA HAIEXKHOCTh. McIbITaHUS HA HAJIEXKHOCTD NPH MPOCKTUPOBAHUH U
M3TOTOBJICHUH IPUOOPOB.

BuisI KIIMMATHUECKUX HCIBITAHUN, METOAUKY IPOBEICHUS UCIIBITAHHH.

MexaHH9ecKHe BO3ICHCTBUS Ha TPUOOPEL. BHIbI MEXaHHUECKUX HCIBITaHuH. Pazpabot-
Ka oIlepaliii MeXaHMYECKUX MCIIBITAHU] U CPEJICTBA €€ IPOBECHMUS.

VcnbITanus Ha BO3IACHCTBYE IPYIUX MPUPOAHBIX M TEXHUYECKHX (aKTOpOB (Onomormde-
CKHX, paIAAlMOHHbIX, 3JICKTPOMArHUTHBIX, TEPMUIECKAX H JIP. ).

MeTo10J10T Ul KOMILIEKCHBIX MCCIIEIOBAHUM U HATYPHBIX UCIIBITAHUA.
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COJIEP)KAHUE ITPOT'PAMMBbI
BCTYNHTE/LHOr0 HCIBITAHUS 0 MPOrpPaMMe MOAr0TOBKH
2.2.11 U opManuoHHO-H3MEPUTEIbHbIE U YIIPABJISIOMIHE CHCTEMBI

1. O6mue BONPOCHI TEOPHH H3MEPUTEIbHOI TeXHUKH

OCHOBHbIE TEPMUHBI 1 ONPE/IEIICHIS B H3MEPUTEbHON TeXHHKe. PH3HIECKas BEIUIHHA.
VlcTHHHOE U NeCTBUTENbHOE 3HaUeHHs (pusndyeckoil BemmumHbl. Kiaccudukanus BUIOB U Me-
Tom0B m3MeperHs. CpeicTBa U3MEPEHHs M MX OCHOBHBIC METPOJIOTHYECKHE XapaKTCPHCTHKH.
Kiaccel TOYHOCTH.

Ilepenaua m3MepuTebHOl nHbopmanuy. KomuyectBo MHPOPMAIMA B IMCKPETHBIX H
HENpepHIBHBIX coo0IeHusX. Komuposanye cOOOMEHUI 1 e KOXMPOBaHHs. JlexoTupOBaHUE.
T[TomexoycToitunBoe KoxupoBanue. OOIye MPUHIAIE NCIIOIB30BAHIS n30prTounocT. Koppek-
TUPYIOIIUE ¥ IUKIAYeCKHe KOMIBI. JIMCKpeTH3alys HEMPEPHIBHBIX BEJIMIHH. Monynsmusi. Cko-
pOCTh mepeiaun HH(OPMAIMH i HPOITyCKHAs CIIOCOOHOCTh KaHaJIa CBS3H.

Usmepenne umadopmarnuu. KomdectBo uH(OpMAlHH U n30pITouHOCTh. CozlepiKaHue
urbopMarmi. Mepbl noe3HocTr HHpopmanyy. O600meHHoe IPECTABICHIE MPOLecca obme-
Ha wHpOpMaLUend. DHTPOIIHS, IIYM.

OCHOBHBIE TTOHATHS TEOPHH MAcCOBOTO OOCIY)KMBAaHHS ¥ TEOPUH CTATHCTAIECKUX PEIIC-
Huit. Kimaccudukanms cucteM MaccoBOro 00Ciy)KiBaHUSA U UX OCHOBHBIC XapaKTepHCTHKH. Kpu-
TepHH, OCHOBAHHBIE HA M3BECTHBIX BEPOATHOCTHBIX YCIOBUSX (KPHTEPUH Bansna, ['ypBuria, Co-
JIBUJKA).

DeMeHTH! Teopur TorpentHoctei. CirydaiiHple MOrpeIIHOCTH, 3aKOHbI PaCIpeAeICHHIA.
Cucrematmueckue morpermsocTd. O6paboTka pe3yIbTaToB MPSIMBIX H3MEPCHHH. [Torpemnoctu
KOCBEHHBIX n3Mepenuii. Criocod HauMEHbBIIHUX KBAIPATOB.

Bocmpustae u nepenada uupopmanyn. [leppudHoe BOCIPUATHE. AHAIH3 HH(pOpMAITHH.
Koppenaropsl. O6HapykeHHe U pacro3Hanue. [IoHATHE KaHana obmena wHpopMaLuu. Buasl
kaHaoB. | [OBBIIIEHNE TOMEX0YCTOMYNBOCTH IIEPEAAYH U IIpUueMa.

O6paborka uHpOpManuu. OCHOBHBIC BHIBI CHCTEM o6paborku mHpopManuu. Kowm-
IJIEKCHOE U 00001IeHHOe 0TOOpaXkeHne HHPOPMAIIUH.

Texuuueckass TUATHOCTUKA. METOMIbI ¥ MPOLIENYPhl IOCTPOEHUS aIrOPUTMOB LA ITPO-
BEPKH HCIIPABHOCTH, PaGOTOCIOCOOHOCTH ¥ NPABUIBHOCTH (YHKIHOHHPOBAHUS CHCTEM M HX
KOMIIOHEHTOB. JIHarHOCTUYECKUE TECTHI.

CskaThe NaHHBIX. MeTOIBI U alTOPUTMBI CKAaTHs TAaHHBIX. AZJaITUBHBIE yCTPOUCTBA.

2. OCHOBBI TEOpHH NOCTPOEHHS HH(OPMANHOHHO-U3MEPHTEILHBIX M yNPABJIsIO-
mux cucrem (MY C)

OcuoBuble onpenenenus. O6nactu npumenerus NNUYC. O6GoOmeHHas CTPYKTypHAs
cxema. Onucanue ¢yukimoruposanus MUY C. ConepxaTesbHbIe TOTHIECKUE CXCMbI aIrOPHT-
MOB. Pa3sHOBHIHOCTD BXOMHBIX BenunH. Paznenenne MY C mo BHIY BBIXOJHOM MH(MOPMAIHH.
Knaccuduxarmus UMY C no npuHiumam noctpoenus. Pors 9BM.

ArperaTHblii KOMIUIEKC CPEJICTB YIEKTPOM3MEPHTEIbHON TEXHIKU IOCY JapCTBEHHOM CH-
CTeMBI TIPOMBIIUICHHBIX MPUOOPOB M CPEJICTB aBTOMATH3AllMH. YCTPOHCTBA OTOOpaKEHHS M
XpaHeHus: HHPOPMALIUH.

OcuoBuble pasHoBuaHOCTH CTPYKTYp MMYC 1 mx maTtepdeiicos. Bumbl uHTEp(ENCOB.
Knaccupukanus naTepdeiicos. [IpOTOKOIEI U TUIIOBBIE AITOPUTMBI obMeHna nnpopmarueit. Mu-
Tepdeifc ¢ TOCIIeNOBaTEIbHEIM BBIIOTHEHUEM OIepaluii 0OMeHa urdopmanuei. IIpubGopHbIi
cranmapTHeii unTepdeiic. Uurepdpeiic KAMAK. Murepdeiice nepudepuitnoir gactu OBM.
CoMOCTABIEHHE AITOPHTMOB CTAHIAPTHBIX MHTeP(eiicoB. AHAOroBbIE MHTEP(EHCH H3MEpH-
tenbHOM yactu MY C.

OBM u cpexnctBa mukporporeccopHoit Texnuku NAYC. MHKPOIPOLECCOPHBIC KOM-
TLIeKTHI HHTErPAIBHBIX MEKpocxeM. TaGIudHbIe METOIBI TIpeobpasoBaust HHQOPMAIIH.

Amnanoro-nudposas yacts UMY C. M3MepuTeIbHO-BEIYUCTUTEILHBIE KOMIICKCBI. Bunsl
MOJIYJISIIMM CHTHAJIOB. YHU(UIEPOBaHHEEIE NpeobpasoBateiy. V3MepuTeIbHbIE KOMMYTaTOPEI



AMILTATY JHO-MO/LY IMPOBAHHBIX CUTHANIOB. 3aIUTa BXOIXHBIX M3MEPHUTEIBHBIX neneit MUYC ot
noMeX. CTPYKTyphI ¥ aJIFOPUTMEI aHATIOrO-IU(pOBOH HacTH NNycC.

IIporpammuoe obecrevenre MAYC. CucteMHOE IPOrpaMMHOE obecneuenue. [Ipukia-
HOE TIporpaMMHoe obecreuenne. MupopmManoHHOE U IMHIBUCTHICCKOS ob6ecneuenne NV C.

Onenka xauectBa ynpapienus MAYC. Jlunelinple, HENMMHCHHBIE, TMHAMAIECKIC U CTO-
xactiueckne MeTo sl ontuMusanma MY C.

3. Crpykrypa u aaroputmel HUYC

smeputensable cucteMbl (MC) He3aBUCHMBIX BXOIHBIX BETHIHH. MHOroToue4YHbIE U
mynpTunupoBanasie MIC. CxaHUpYIOIEE CUCTEMBI LA pacumpoBku rpadukos. ['omgorpa-
duueckue FIC. Muoromepssle u ammpokcumupyromue KC. CraTHCTHYECKHE HU3MEPUTEIbHBIC
cucTeMbl. 3MepeHns CTATHCTHYECKUX XapaKTEPHCTHK CIydaifHbIX mporeccoB. CHCTEMBI UL
M3MEpEHHs 3aKOHOB PACIIPEeIeH s BEPOATHOCTEH. KOppeIAMOHHBIE 1 CIIEKTPATLHEIC NNycC.

Teoperuueckue OCHOBBI CHCTEM aBTOMATHYECKOI0 KOHTPOJLT (CAK). @yHKIMH H OCHOB-
aple Buasl CAK. BEIOOP KOHTPOJIMPYEMBIX BEIHUYMH M 00JacTedl UX COCTOSHHS. OmmOKku KOH-
Tponst. O6beM BBHIOOPKH IIPU KOHTPOJIE CHCTEMBI aBTOMATHYECKOTO JOITYCKOBOIO KOHTPOJLL.
dopMupoBaHHe HOPM U CPABHEHHE YCTABOK C KOHTPOIMPYEMBIMHU BCIHINHAMH. CAK mnapai-
JIEILHOTO M IOCIIE0BATEIBHOrO JCHCTBHS M alrOPHTMBI MX PaboThL. CHCTEMBI TEXHHYECCKOU
nuargocTuky. Pacrosnaromue cucteMbl. CHCTEMBI TEXHMYECKOU TUAarHOCTUKM U MX TTOKa3aTeIIH.
MeToasl ONTUMHU3AIMH IIPOBEPOUHBIX IPOrpaMM. BriOOp KOHTPOIUPYEMBIX MapameTpoB UL
nokamu3aruu Heucnpapaocti VY C. [TpuHIMIIEI TOCTPOSHHS CHCTEM JTHAarHOCTHPOBAHUA. Me-
TOJIBI TUATHOCTUPOBAHHMSL.

Tenensmepurensubie cucteMs (THC). OcobeHHOCTH U OCHOBHBIE XapaKTEPUCTHKH THUC.
Jluemn cesi3u. Pasnpenenue curaanos B TUC. Anranorossie, mudpossie i afantusube THC.

CHCTeMBI aBTOMATHYECKOro yrpasienus. OCHOBHBIC IPUHIHIE! ynpasienus. CTpyKTy-
pa mponeccos ynpasneruns. O6beKT ynpabinenus. JIdHeHHbIe 1 HEIMHEHHbIC CHCTEMBI YIIpaBIIe-
Hust. HempephIBHBIE U JMCKPETHBIE CHCTEMBI ympapieHus. CaMOHACTPaHBAKOIIMECS CHCTEMBI
yIIPaBICHHUS.

4. MeToapl OLIeHKH TexHm4ecknx xapakrepuctuk MUY C

Cranuu npoektupoBanus VUNYC. IIporpammuoe obecrederne. Merposioruyeckas dKe-
epTH3a ¥ MeTpoJIoruyeckoe odecredenue. MeToibl HCIIbITa M.

Tounocruble xapaktepuctrku UAYC. Kputepun 1 METOJIbI OUEHKH MOIPEITHOCTEH 13-
MepeHHs BXOIHOH BETMYMHBL METOJ ONEHKH IMONHOH MOrpermHoCTH. [TorpeiHocTn 3BeHbER
MUC. [MorpemuocTty kBaHTOBaHHSA. MH(GOpMAINOHHBIE OLCHKH.

Bpemennbie xapakrepuctuku MY C. OnpeneneHne HHTEPBAIOB paBHOMEPHOM JHCKpe-
TH3AIIH. AJUTATHBHAS JHCKpeTH3ausA. MeTo OLEHKH BPEeMEHH H3MEPHTENbHBIX Ipeo0pa3oBa-
Huit aHATOTOBOM yacTi. MeTo/ oleHKH BpeMeHu paboTs! nudposoit yactu MY C.

Hopmupyemsie merposormdeckue xapakrepuctuku MC. Texnudyeckue CpencTsa mose-
pok. ABToMaTHuecKas Koppekius norpemuocty MY C. Onenka s¢dexruroctn MUY C. Ilna-
nuposanue ucnsitanuit MY C.

XapaKTepHCTUKH CHCTEM aBTOMATHYECKOTO yNPABJICHHs. BHIBI COBMECTUMOCTH: TEXHHU-
yeckast, MporpaMMHasi, HH(GOPMAIHOHHAs, OPraHU3alMOHHAs JIMHTBUCTUYIECKAs, METPOJIOTHHeC-
ckast. Haie)XHOCTb, )KUBYYECTh U MOMEX0YCTOHIMBOCTL CHCTEM aBTOMATHIECKOIO YIPABICHU.

5. OCHOBBI METPOJIOTHYECKOro 00ece eH s

TToHsITHE, [ENH U 3a[aul MeTposorndeckoro obecnedenus. [ToHsTue eMHCTBA U3MEpe-
auit. CTpykTypa [oCyIapCTBEHHON CHCTEMBI 00SCICUCHUs SIUHCTBA usmepenuit (I'CH). Oco-
GEHHOCTH METPOJIOTHYECKOTrO O0ECIeueHns MpH pa3paboTKe, MPOM3BOJICTBE ¥ SKCIITyaTallHu
MNYC. Cpencrsa U3MepeHH Kak OCHOBA METPOJIOTHIECKOTO obOecrnieuenns. BiusiHue CpesicTB
M3MepeHnii Ha TouHocTh ¥ HaxexHocTh MY C. Bbibop cpencTs U3MepeHui mo ToynocTy. Mu-
(hOpPMALMOHHO-U3MEPHTENFHBIE ¥ YTPABISIOLINE CHCTEMBI KaK CPEJCTBA KOHTPOI, AHArHOCTH-
Ku 1 ioepku. CHrHATYpHBIE U JIOTHYECKUE aHATM3aTOPBL.

3axon Poccuitckoii @emepanuy “O6 00ecIeUeHNH eIMHCTBA U3MEPEHUH . OOmwe 1mo-
JoXeHus, enuHuIb BemumauH. CpencrBa U METOMUKH BBIPAKCHUS usMepenuii. Merponorunye-



ckue cIyKObL. ['0Cy 1apCTBEHHBIH METPOJIOTHICCKUN KOHTPOJIb H HA/30D. IToBepka u KaIMOpOB-
Ka CPeJICTB U3MEPEHMH.

CyIIHOCTh METOJOJIOTHY IIPOBEIEHHS] METPOJIIOTHYECKOTO CONPOBOXNKACHUA M SKCIIEPTH-
361 UMY C. OcHOBHBIE HAIIPABIEHUS UX COBEPIIECHCTBOBAHMUS.
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COJEPKAHUE ITPOI'PAMMbI
BCTYNHTEIHHOI0 HCIBITAHMS 110 POrpaMMe HOAr0TOBKH
2.2.12 Ilpu6opwl, cHCTeMBbI H H3e/IHsI METHIHHCKOI0 Ha3HAYEHU

CHCTEMHBIH TTOIXOJ K H3y9EHUIO 0OBEKTOB XKHBOH 1 HEXXHBON IMPHPOIBL.

DyHKIMOHAIBHBIE CHCTEMbl OpraHu3Ma Hu 0COOEHHOCTH HX Kak OOBEKTOB MEIUKO-
OUOJOTHYECKUX HUCCIICIOBAHUMN.

VICTOYHMKHY ¥ IPOUCXOXKIEHUE OHOJOTHYECKUX CHIHAJIOB KaK HocuTelnei napopMay 0 CoCTo-
sHuK opranusma. OCHOBHBIE HayYHO-TEXHUYECKUE Ipo6IIEMBI 1 TIEPCIIEKTUBBI Pa3BUTHS CPEJICTB
JIAarHOCTHUKM.

du3nyecKue SBICHHS, HCIOIb3yEMBIE B H3MEPUTENBHBIX IPE00pa3oBaTeNsX.

Knaccudukanusi, HCTOYHUKY U XapaKTePUCTHKH OHOMEIUIMHCKHAX CUTHAJIOB U JTaHHBIX.
H3MepuTesbHBIE TIpeodpa3oBaTeid Ui PErHCTpaliy HPOSIBIICHUH KU3HENEATEILHOCTH OpraHy3-
Ma: MEXaHHUECKHUX, DJIEKTPUUECKIX, TEIUIOBBIX, ONITHYSCKUX, MATHUTHBIX, OHMOXUMHUYECKHUX.
Knunuxo-naboparopHas aHaJIMTUYECKast TEXHUKA.

DJIeKTPOHHAs, NMarHOCTHYecKas ammaparypa. V3MepurenbHbIE npeoOpa3oBaTey, IaT4uKy,
(QyHKIHOHATBHBIE Y3JIBI, YCTPOMCTBA YIpaBJICHHS, ycTpoiicTBa OTOOpaXkeHHs HH(OpMAINH,
YCTPOMCTBA COMPSHKCHUS.

OCHOBBI IOCTPOEHHS IPHOOPOB U ANIIApaToB JUis AUATHOCTUKM, TEPAMHI 1 XUPYPTHH.
Marepraabl MEUIUHCKOIO Ha3HAYCHHS.

IIpuMeHeHre METOIOB MOJIETTPOBAHHMS B MEAMIIHHCKHX HCCIICIOBAHMAX U IIPH HPOCKTHPOBAHIH
MEIUIIMHCKOW TEXHUKH.

MeTozbl COCTABICHUSI MaTeEMAaTHYECKOU MOZIENH Ipeo0pa3oBaHuil CUTHAA B MEIUIMHCKON TEX-
HYKe, METOJUKH OIpENEIEHUs] U YCTPAHEHH HEUCIPABHOCTEH TEXHMYECKUX CPENICTB HArHO-
CTHKH, TEPATUHN U XUPYPrUu.

TeXHOJIOTHs MPEICTABICHHUS MEIUIIMHCKON HH(OPMAIMY UL yaJI€HHOTO KOHCYIETHPOBAHUAL.
DOTOMETPHYECKHE METO/IbI HCCITEIOBAHHS; HCCIICAOBAHHE IPOLECCOB TEIIONPOLYKIMHI 1 TEll-
J000MeHa.

HccreioBanme deKTPUIECKUX CBOWCTB OPraHM3MOB U TKAHEH, OHOIIEKTPUYECKUX NOTCHIINA-
JIOB; METO/IBI PETUCTPAIIMY MATHUTHBIX OJICH, U3yJaeMBIX OHO00OBEKTOM.

ViBTpa3ByKoBas ammaparypa. Paspernraiomas crocoOHOCTh npruOOPOB IS YIBTPa3BYKOBOW [THa-
I'HOCTHKH.

ITpuGOpHI 3NEKTPOHHOI U (r3nueckoil onTHKY. TeaeBH3HOHHA, uH(ppaKpacHas u Ja3epHas Me-
TULAHCKAsT TEXHUKA.

Buonornveckas HHTPOCKOIIHSI, H3MEPEHHE Pacxoa u 00beMHOM CKOPOCTH KPOBOTOKA.
TeH30pe3UCTOPHBIE, EMKOCTHBIE M IBE30JICKTPUISCKUE H3MEPUTEILHBIC npeobpa3oBareny Me-
XaHWYECKHUX IMapaMeTpoB.

[Tpubops! [T H3MEPEHHUS 3By KOBOM aKTHBHOCTH. [TpuGops! [UIs H3MEPEHUs] KPOBEHANIOTHEHNUS,
JaBJICHUS] ¥ CKOPOCTH KPOBOTOKA ITyIbCa U aKyCTHYECKUX LIITYMOB.

I[Ipu6opsl, yCTPOHCTBA AT PETUCTPAIIIH U aHAIM3a OMOMOTEHIIUAJIOB CEPICIHO-COCYAUCTOM CH-
CTEMBI.

BHOTEXHIYECKHE U3MEPUTETHHO-BEIYUCIUTENILHBIC CHCTEMbI MEJUIIMHCKOTO HAa3HAICHHU.
NudopManioHHbIE CUCTEMbI OLIEPATUBHOTO HaOJIOIEHN 3a TapaMeTPaMu JbIXaHMs, 3a apTepu-
ATBHBIM JIABJIEHAEM, TapaMETPaMHU CEPIEUHOM IesITeIbHOCTH, TEMIIepaTypoil Tea.
MOHHTOpHBIE U CKPHHHHI CHCTEMBI, CHCTEMBI J1eue6HO-TEPANIeBTHUSCKOTO Ha3HAYEHHUS; CUCTE-
MBI BPEMEHHOTO ¥ JUIATEIBHOTO 3aMemenust Py HKIHH KUBOIO OpraHu3ma.

ITprGOpHI IS [UTATETHHOTO HAGIIOZIEHIS 32 TSDKET000TBHBIMH.

[Ipo6reMbl ONITUMH3AIME MEIUKO-OMOIOTHYECKUX KCCIIEIOBAHUH.

PoJTb U3MepeHus B MeJUKO-OHONIOTHYECKO# IIPAKTHKE; HCTOTHUKH [IOTPEITHOCTEH.
JIeKTPOHHbIE TTOMUTPadbl 171 PETUCTpAiy OHOMEMIIMHCKIX TapaMeTpoB

Pannon3oTonHas anmnaparypa. PeHTreHoBcKas anmaparypa.

DJIEKTPOJIBI U AEKTPOIHBIE CHCTEMBI PETHCTPAliN OUOIIOTEHITHAIOB.



TIpu6OpHI [T M3MEPEHHS JIEKTPUICCKOM aKTUBHOCTH MBIIILL.

[IpuGOpHI 11 H3MEPEHHS IMEKTPAICCKON aKTHBHOCTH MO3Ta.

Arnmaparypa 1is JiedeOHbIX LelIei, 3aMelennst i KOPPEKIMA BPEMEHHO 1 IIOCTOAHHO yTpaieH-
HBIX (DYHKIHii OPTaHOB M CHCTEM.

TloBepKa CpPEICTB U3MEPEHMiT MEIUITMHCKOT0 HA3HAYCHHSI H HCTIBITAHMSA C LCIBIO yTBEPKICHHA
WX THIIA.
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