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COJIEP’KAHME NPOT'PAMMbBI
BCTYNHTEILHOTO HCNBITAHUSA 110 POTrPaMMe HOAr0TOBKH
2.2.4 IIpuGops! 1 MeTOABI H3MEpeHust (JIEKTPHIECKHe BeJUYHHBI)

IIpeameT W 3aAa4d MeTPOJIOIHH. Baskueiilie TepMUHEL B ompeienenns. Ousnueckue
BelMauHbL. Eaununs! Gusnyeckux BenuduH. CHCTEMBI €IMHHAIL PU3HYECKAX BETMYHH. [TpuHIH-
[1BI CO3/IAHUS €CTECTBEHHOM CHCTEMBI eMHuUIl. Pa3MEepHOCTD BEIHYHH U CIMHALL [TpakTHyeckue
TIPHIIOKEHUS] TEOPHH PA3MEPHOCTEH. MesxayHaponsas cuctema euuui (CH).

Cpencrsa u3Mepenuil. Buss cpesicTs u3Mepenuii. Mepsl 1 HaGopb! Mep. MismepuTes-
Hble aHANOTOBBIE M HU(POBLIE Npeobpasoparenu. V3MepuTenbHbIC yCTAHOBKH M TIPHHAICHKHO=
ctu. ITapaMeTpel ¥ CBOMCTBA CPEICTB u3mepenuit. MicxoHbie (3TANOHHBIE) CPECTBA M3MEpe-
uuit. PaGoune cpenctsa uaMepernii. OTCUeTHbIC YCTPOHCTBA: IIKATBHBIC, g poBbIe, PErUCTpU-
pyfore. HopMupoBaH#e METPOTIOTHYECKAX XapaKTEePHCTHK H KIacChl TOUHOCTH. CrniocoOb1 BhI-
pakeHHUs IPEIEIIOB 0Ty CKaeMO MOTPEIIHOCTH.

Iranonsl. O6mue moHSTHS. | 0Cy1apCTBEHHBIE ITAJIOHBI — NEPBUYHBIC U CHICHHATIBHDIC.
BropuuHble STANOHBI (ITANOHBI-KOTIIHU, CPABHCHUS U paboune). OHHOYHEIA U IPYIIIOBOH JTa-
JIOHBL. DTanoHHBI Habop. Xpanenne 2TanoHoB. [lepcriekTHBb pa3sBUTHS STallOHOB.

MeToabl H NPHHIHIBI H3MepeHHil. Bubl METOIOB H3MEPCHHUH. Ipeobpazosanue u3-
MepsieMoil BEJMYMHEL B Iporecce usmeperuii. Merox HerocpeicTBeHHOM onenku. udepen-
muanpHbIi Metox. Hynesoit Metoa. Meron coBnajieHuid. ITpuHImmb! U3MEPEHHI.

OGmue TpeOOBAHHS K H3MEPEHHSIM. AHAIM3 IOCTAHOBKH HU3MEPUTEILHON 3a/1auH.
BrIGop CpeicTB M METOOB M3Meperuil. Bribop umcra u3Mepenui. MeTouKa BBITOJIHEHUS U3~
mepernit. CriocoOb1 0OHApyeHUs ¥ HCKITIOYCHHs CHCTeMATHICCKUX orpenHocTei. MeTomb!
3aMeleH s, KOMIIGHCAIMH [IOTPelIHOCTH [0 3HaKy, MPOTHBOMOCTABJICHUS, CHMMETPHTHBIX
HaOIIOICHUH.

IIpsivble B KocBeHHbIe M3MepeHusi. COBOKYNHbIE W COBMECTHBIC H3MEPCHHL. OnHo-
KpaTHbIE H MHOTOKPATHbIE H3MepeHus. PABHOTOUHBIE X HEPABHOTOTHBIC H3MEPCHHL.

IMorpemuocTu u3Mepenuii. IIorpenHocTs ¥ JOCTOBEPHOCTL Pe3ybTaTa M3MEPCHHA.
Buibl HOrpemHoCTH u3MepeHnit. ToYHOCTh, IPaBHIBHOCTD, CXOAUMOCTE pe3y/IbTaToB M3MEpe-
auit. OKpyTIeHue pe3yibTaToB u3MepeHuii. [TorpemHuocTn n3MEepUTEIbHBIX YCTPOWCTB B CTATH-
YeCcKOM M JMHAMHUYECKOM pekuMe. PacdeT JI0OBEPHTEIBHBIX IPAHMIL MOJIs IOIyCKOB MOTPEIIHO-
CTH M3MEpHTENBHBIX ycTpoiict. CyMMHPOBAHHE HOTPEIIHOCTEN M3MEPHTENIPHOIO KaHaila Ul
3ABMCHMBIX ¥ HE3aBHCHMBIX COCTABILSIONINX. PacueT JMHAMHYECKHX TOTPENIHOCTEH JMHCHHBIX
¥ HEJNMHEHHBIX H3MEPUTENBHBIX yCcTpoiCTB. KOHIENIMs HEONPEEICHHOCTH Pe3y/IbTaTOB H3ME-
pEHUM.

O6paboTka pe3y/bTaToB H3Mepenuii. TpeboBaHus K METOAAM 00paboTku pe3yIbTaToB
p3MepeHuii. [ pynnupoBaHue SKCIEePHMEHTAIBHBIX NaHHbIX. [TpoBepka rMIIOTE3BI O BHIE pac-
npejiesieH s SKCIEPUMEHTAIBHBIX JaHHBIX. Mckmouenne rpy6six morpemsocTeii. O6paboTka
HOPMAJIBHOTO pacrpe/ieieHusi JJaHHBIX H OTIMYHOrO OT HOPMAIBHOTO. O6paboTka pe3ylbTaToB
NPSMBIX OJIHOKPAaTHBIX H3Mepennii. O6paboTKa pe3yIbTaToB KOCBEHHLIX, COBMECTHBIX, COBO-
KYITHBIX H3MepeHui. [IpoBepka 0JHOPOJHOCTH W PAaBHOTOUHOCTH TPYIIIT W3MEpPEHUH 1pu HOp-
MAILHOM ¥ OTIHYHOM OT HOpMalbHOro pacmpesesnenusx. O6paborka pesyIbTaToB HECKOIBKUX
O/IHOPOJHBIX PABHOTOYHBIX W HEPABHOTOYHBIX IPYIIII A3MepeHuil.

Obecneuenne eHHCTBA H3Mepenuii. Cucrema BOCIPOM3BEICHUS CIMHUI H NEPEAAtH
UX pa3MepoB pabOYMM CPEJCTBaM HW3MEPEHHH. DTATOHbL I[ToBepounsie ycranosku. Cranmapt-
Hete 06pazpl. [ToBepodnsle cxeMbl B uX obocHoBaHHe. OOOCHOBAHHE MEKIIOBEPOUHBIX HHTEP-
BasioB. Kanu6poBka cpeicTB H3MEPEHHH.

M3mepenus npu KoHTpoJe. M3mepeHne 30HIMPYIOMEro CHrHala. W3mepenue napa-
METPOB CHCTEMBL. VI3MepeHue rokasarenel KauecTsa. To4HOCTH M3MEPEHHN MTOKa3aTeNel Kaye-
crBa. KonTponensie nomycku. [apanTupoanmble 101y K. [IpuHIMIEL Ha3HAYCHHSA /01y CKOB.
AJITOpUTM OINpEJIEJICHUS T0MYCKOB. OumbKy MpH KOHTPOJIE MO JOIycKaM. BeposTHOCTH OIIH-
GOK KOHTPOJISL.



MeToabI H CpPeACcTBA H3MePeH i 3IeKTPHIECKHX H MArHATHBIX BE/IHIHH

3akonst Kupxroda u Oma. 3aKOH MarHUTHOH HHIYKINH Ammnepa. Teopema Amrepa.
MeToI6! H3MEPEHUil NEeKTPHYECKHX U MAarHUTHBIX BEIUYHH. Knaccudukarys CpejicTB U3Mepe-
HU{ 9IEKTPUYECKUX X MATHHTHBIX BEIMYIMH. DNECKTPHIECKAE H3MEPHTEIILHBIE npeobpa3oBaTei.
OCHOBHBIE Y3/IbI IEKTPOU3MEPUTEIBHBIX TIPHOOPoB. M3Mepenus CAJbI TOKOB 1 HaIpsHKEHUH.
M3Mepenus 4acTOThI, SHEPIUH M KOJMYECTBA 2JICKTPUIECTBA. M3mepenus 4acTOTHI U (pa3bl, aHa-
JIU3 CIIEKTpa DIEKTPUYECKHX CHTHaNOB. M3MepeHus nmapameTpos nernel MOCTOSHHOIO U Iepe-
MEHHOro Toka. V3MepeHns mapaMeTpoB MarHUTHOIO IIOJIA, ONpPEIC/ICHIE XapaKTCPUCTHK 1 Ta-
paMeTpoB MarHMTHBIX MaTeprasioB. MeTO/Ibl ¥ CPE/CTBA NIOBEPKH CPEICTE U3MEPEHHH JJIEKTPH-
YeCcKMUX ¥ MarHUTHBIX BEJIMYUH.

OCHOBBI METPOJIOTHYECKOro ofecnedeHus

OcoGEHHOCTH METPOIOrHIEeCKOro o0ecnedeHns Mpy paspaboTKe, MPOU3BOACTBE M SKC-
[UTyaTaliyl TexHHYeckux ycrpoiicrs. CpelcTBa H3MEPEHHH Kak OCHOBA METPOJIOrHICCKOTO
obecricyenrs. BIMsSHHE CPEJCTB H3MEpeHHil Ha TOYHOCTH M HAJICKHOCTE TCXHUHUCCKHX
ycTpoiicTB. BEIGOpP CpelcTB U3MEPEHUH 1O TOYHOCTH. ABTOMaTHYECKHE U3MEPHUTENBHBIEC CHCTE-
MBI KaK CPeJICTBA MATHOCTAKH, KOHTPOIS U MoBepKH. CHrHATYpHBIE M JIOTHUCCKAE aHAA3ATO
pl. MeTposiorudeckoe ofecrnedenne aBTOMATHIECKHX N3MEPUTEIBHEIX CHCTEM. 3akon Poccuii-
ckoit ®enepanun «O0 obecredeHnH eIMHCTBA m3Mepenuity. ObIme MogoKeHus, ¢IHHHIIBI Be-
muypH. CpesicTBa U METOJMKH BBITIOJHEHHS H3MEPCHHH. MeTtponorayeckue ciayx0sl. ['ocynap-
CTBEHHBIH METPOIOTHYECK i KOHTPOb H Ha30p. Kanmibposka u cepTH(HUKALUS CPEICTB U3ME-
penmii. CyIHOCTb METOJONOTUU NMPOBEACHHS METPOJIOTHYECKOr0 COMPOBONKACHNA METpOJIO-
IHYECKO# JKCIEPTH3bl TEXHUUECKHX 00heKTOB. OCHOBHBIC HANpPABJICHAS HX COBEPHICHCTBOBA-
HUS.
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COJIEP’)KAHME ITPOI'PAMMBI
BCTYNHTEILHOTO HCTBLITAHMS 110 IPOrpaMMe MOAroTOBKH
2.2.9 IpoexTUpOBAHIE U TEXHOJIOTHSI NPHOOPOCTPOCHHSI U PaaMo3IEKTPOHHOM annaparypbl

OCcHOBBI TEXHOJIOTHYECKOr0 NPOEKTHPOBAHUS NPHOOPOB

ITpOrHO3UpOBaHHE M OTEHKA TEXHOJOTHYECKOH peanusyeMOCTH pa3zpabaTbIBaEMOro u3-
nermst. TexHomorndeckoe odecreyeHne npoeKTUpoBanns u3aenui. Opranu3anus TeXHOIOrHHe-
CKOif TIOJITOTOBKH IIPOM3BOCTBA TIPUOOPOB H ee CHeln(pUIECKre 0COOSHHOCTH. OcHoOBHBIE 3a-
JAYH TeXHOJOTHYECKOH MOATOTOBKH MPUGOPOCTPORTENBHOTO MPOU3BONCTBA. MeTobl 1 cpell-
CTBAa YCKOPEHHS MOArOTOBKH IIPOU3BOJICTBA U MOBBIIIEHUS €€ KA4CCTBA.

CHCTEMHBIH MOAX0I KaK METO0JIOTHYECKas OCHOBA TEXHOJOTHYECKOIo MPOCKTHPOBA-
aust. CyIIHOCTB CHCTEMHOrO Ioixoza. IloHsTHe TEXHOIOTHYECKOH CHCTEMEBI, e CTPYKTypa
COCTABHBIE 2JEMEHTHL 3a7aul CHCTEMHOrO aHalu3a [pU MPOSKTHPOBAHMH TEXHONOrMYECKOH
CHCTEMBI.

MeTobl peanu3aliiy [IpH TPOSKTHPOBAHUN OCHOBHBIX CBOWCTB TEXHOJIOTHYECKOH CH-
CTEMBL: 3arpy’KeHHOCTH, HHTETPHPYEMOCTH, THOKOCTH, MPOITY CKHOH CIIOCOOHOCTH U 1.

Basa JaHHBIX TEXHOIOTHYECKOro MpoeKTHpoBanus. Kiaccupukauus 1 rpylnnpoBaHuce B
TEXHOJIOTMYECKOM MPOeKTHpOBaHHH. Merojudeckoe, HHOPMAIOHHOE, MPOrpaMMHOe, arma-
paTHOE o0ecreyeHne Mpouecca TEXHOIOrHIECKOro MpOeKTHPOBAHMSL.

TToHSTHE TEXHOJOTHYHOCTH KOHCTPYKIMH H3zieaus. OTpaboTka TeXHOIOTHYHOCTH KOH-
CTPYKIJUH M3JIeJTHis [IPH [IPOEKTHPOBAHUA. 3a/1aqi 00eCIeYeH S TEXHOJIOTHIHOCTH KOHCTPYKIHH
U3JIETHSI TIPH TIOATOTOBKE ITPOU3BOICTBA.

Pa3HOBHIHOCTH TEXHOJOTHUYECKHX MPOLECCOB B IPOM3BOJCTBE NPUOOPOB. THIIOBBIE TEX-
Hosormueckue npouecckl (TIT). Meroamdeckue ocHosbl Tunusauu TIL Juddepennuanus u
konnenTpawys omeparuit TII. Mertojmyeckas 0CHOBA BBIOOpA CTETICHH qudQepeHnHanym omne-
paluii ¥ OIpeeIeHus NOC/e[0BaTe/IbHOCTH MX BBIIOJIHCHHUS.

XapakTepuCcTHKa 3a7a4 TEXHOJIOTHYECKOro OCHAIICHUS MPOCKTHPYEMOTo TII. Meroau-
yeckue ocHOBBI BhiOOpa ocHamenus TII. Pemenue 3ana4 nmpoeKTHPOBAHUA TEXHOJIOTHYECKOM
OCHACTKH, oDecrevyenue npouecca npoeKTHpPOBaHUA.

COBpEMEHHBIE METO/IBI TEXHONOTHYECKOTO IIPOCKTHPOBAHMS € UCTIONB30BAHACM JICMCH-
TOB HCKYCCTBEHHOTO MHTEIUIeKTa. Baspl 3HAHUI TEXHOMOTHYECKOro IPOCKTHPOBAHHA, X COCTAB
IpY PeNIeHHH KOHKPETHBIX 3a1ad.

OpraHu3anyst ¥ MOC/IENIOBATEBHOCTD POSKTHPOBAHHUS TEXHOJIOIMICCKUX CHCTEM B MH-
temnexryanpHoi CAIIP.

TIpUHIMIIBI TOCTPOEHHS! SKCIIEPTHBIX CHCTEM TEXHOJIOTHYECKOr0 IPOCKTHPOBAHMSL.

ITpumenenne CALS-TexHOIOTHH B IPUOOPOCTPOCHHH.

OCHOBBI TeXHOJIOTMH MPOU3BOACTBA NPHOOPOB

[Ipou3BOJCTBEHHBIH NPOLECC W €ro OCHOBHBEIC XapaKTEPHCTHKH. Crasuu 1pOM3BO-
CTBEHHOTO TIPOIECCa M3rOTOBJICHHS NMPUOOPOB. BXoxHBIE H BHIXOAHBIE MapameTphbl MPOU3BOI-
CTBEHHOII cucTeMBl. XapaKTepPUCTHKA BHEIIHEH Cpelbl POM3BO/ICTBEHHOM CHCTEMBL. Jlectabu-
nusupylonEe GpakTopbl BHELTHEH Cpeibl.

OpraHH3alliOHHO-TEXHOIOTHYECKas XapakTepUCTHKA CTPYKTYPHBIX SIEMEHTOB IPOU3-
BOJICTBEHHON CHCTEMBI.

Buasl TEXHOIOTMYECKHX MMpeo0pa3soBaHuil H METO/IbI TEXHOIOIrHICCKUX BO3/ICHCTBHI HA
00BEKTH MPOM3BOJACTBA. DUHKO-XMMHYCCKHE OCHOBBI TEXHOIOTHIECKUX npeobpa3oBaHuii.
CxeMbl TEXHOIOTHUECKUX BO3JIEHCTBHIl Ha 06HEKTHI IIPOM3BO/CTBA. IIporiecchl B3anMOISHCTBHA
KUIKUX, Ta3000pasHbIX ¥ BBICOKOIHEPreTHYECKUX MCTOYHHUKOB C TBEPJBIMU TCIaMH. Teopetn-
yecKue OCHOBBI Pa3MepHOro opMooOpa3oBaHHs IEMEHTOB IPHOOPOB.

OCHOBHbIE 3aKOHOMEPHOCTH IIPOIECCOB COOPKH M MOHTaXa nprudopos. Merozibl co3za-
HHUS HEpasheMHBIX KOHTAKTOB H COEIMHEHHH D3JIEMEHTOB M y3JIOB npubopos. Dusmuko-
XHMIHUECKHE 3aKOHOMEPHOCTH 00pa30BaHUsl IasHBIX, CBAPHBIX, KIEEBBIX COCIMHCHHUH.



OcCHOBHBIE TIOHATHS O B3amMo3aMeHseMocTd. PasMepHas u QyHKIHOHANbHAsA B3anMO3a-
MEHSIEMOCTs B IPHOOPOCTpoeHHH. MeTOob! MOCTPOCHNs B PACUET PasMEpHBIX M PasMEPHO-
(pu3nyecKuX Iene.

XapakTepHCTHKa METOIOB ofecredeHus 3aJaHHOH TOYHOCTH npubopoB mpH cOOPKe:
[OJIHAs, YACTHUHAS U IPYIIIOBas B3aMMO3aMEHIEMOCTH, PETyIMPOBKA H IPUI OHKA.

MeToIBI IOCTHIKEHHS 38JaHHON TOYHOCTH IPUGOPOB MO PH3NIECKAM apaMETPaM.

DdusuKo-MexaHuyecKue, (PH3UKO-XUMUUYECKHE H NEKTPOPU3NIECKHE OCHOBBI IPOLECCOB
TIOJIyYeHHs eTale ¢ 3aJJaHHBIMU CBOMCTBAMH M3 PA3IMYHBIX MATEPHATIOB.

[Iporecchl TePMOJAMHAMMKH, KHHETHKH M METO/IbI CTATUCTHYECKOM (PU3HUKH B TEXHOIIO-
I'HYECKHX OlEPAIMAX TPOM3BO/ICTBA HIEMEHTOB H Y3JIO0B IIPHOOPOB. MeTo/ibl OCaXK/IEHUS CIOEB
3 KUAKON, ra30BOi U IUTA3MEHHOU Cpel.

TTOHSTHS ¥ METOIMYECKHE OCHOBBI TEXHOJIOTHUECKON PEEMCTBEHHOCTH M TEXHOJIOTHHe-
CKOTO HaCIIC/IOBAHHS.

OCHOBHBIE TOJIOKEHHS TEOPHH TEXHHYECKOTO KOHTPOJISL, 3aJa4u TEXHUYCCKOro KOH-
TPOJIS B HPOM3BOCTBEHHOM Ipomecce. 3a1adi U CTPYKTYpa TEXHHYECKOTr0 KOHTPOIIA.

TeXHOI0THS 3JIeMEHTOB 3JIeKTPOHHBIX y3J10B NpHOOpOB

XapaKTepucTHKa CTPYKTYPHBIX JJEMEHTOB KOHCTPYKIMH JJIEKTPOHHBIX npubopos. Co-
BpeMEHHas dJleMeHTHas 6a3a NEKTPOHHBIX [IPHOOPOB, €€ KOHCTPYKTHBHO-TEXHOJIOIHHCCKA Xa-
paKTepUCTHKA.

TexHONOrHYeckast HAPABJIEHHOCTh MHHHATIOPH3AIIHH 3JIEKTPOHHBIX IIPHOOPOB. Texno-
JIOTHYHOCTH KOHCTPYKIIHI KOMIIOHEHTOB ¥ y3710B DJIEKTPOHHbIX pubopoB.

TexHONOrHsS M3rOTOBIEHNsS KOMIOHEHTOB SJIEKTPOHHBIX y3II0B mpubopos. Marepuapl
MOHT2)KHBIX OCHOBAHHH JIEKTPOHHBIX NPHOOPOB M MX KOHCTPYKTHBHO-TEXHOJOIMYCCKAdA Xa-
paxtepuctuka. TexHonmOrnyeckne (GaxTopsl, OMPEEAIONHE BHIOOp BHJA M THIIA MOHT&XKHOTO
OCHOBAHHS HIEKTPOHHOIO y3Ja mprdopa.

TexHOIOrHsI M3TOTOBIEHHS IMeYaTHBIX IMIaT. XapakTepuCTHKa M (M3HKO-XHMHYCCKHE
OCHOBBI CyOTpPAKTHBHOMN M AIJUTHBHOM TexHOJMOrmi. TOHKO- M TOJNCTOI/IEHOYHAsA TEXHOIOrHA
M3rOTOBIEHNS (PYHKIMOHATBHBIX SJIEMEHTOB M CJIOEB SJIEKTPOHHBIX y3JI0B npubOpHOi anmapa-
TYPBL

TeXHOIOrHIECK e TTPOIECCH H3TOTOBISHHS MOIYIIPOBOAHUKOBBIX JIEMEHTOB 3JICKTPOH-
HBIX Y3II0B.

Crenuyeckye onepanyy cOOpKU KOMIOHEHTOB 3IEKTPOHHBIX pulbopoB.

VlchbITanus 2IeKTPOHHBIX KOMIIOHEHTOB, HX BHIbI H cozepxanne. CrienuaibHbIe BAIbI
HCIBITAHH TEKTPOHHBIX KOMIIOHEHTOB YaCTHOI'O IIPUMEHEHHS.

3ajaud MOJETHPOBAHHS OIEpaIiii TOHKO-, TOJICTOIUICHOYHOH M T0JIYIPOBOAHUKOBOM
rexHONTOrHil. OU3NYeCcKHe H MaTEMATHYeCKHe MOJIEIH TUIIOBBIX oneparuil popMHpOBaHHs TIie-
HOUHBIX 3JIEMEHTOB (OKHCIIEHWS, TUTOrpaduH, JErupoBaHus, MeTaJIH3AIIHH).

Mo e/IHpOBAHKE YIPABJICHHS TEXHOJIOTHYECKOH oOnepanueli MUKPOSICKTPOHUKH. Cu-
CTeMbl yIIPAaB/IEHHs KAYECTBOM TEXHOJIOTHYECKHX OINEparui ¥ MPOLECCOB MUKPOIIEKTPOHIKH.
CroxacTideckas moxens 111, ee dopmanuzanus. OnTuMH3ausa TII u3roTOBIEHUSI DJIEMEHTOB
3JIEKTPOHHBIX y3JI0B TIPHOOPOB.

dusnyeckue U GU3NKO-XAMHUYECKHE METO/IbI M3TOTOBICHHS TyBCTBUTEIILHBIX JICMEHTOB
npuGopHOit anmapatyps! Ha 6a3e HAHOTEXHONOTHH 1 MUKPOMEXaHUKH.

TexXHONOrMYECKHe TIPOLECChl U3TOTOBJICHHS 3JIEMEHTOB BOJIOKOHHO-ONTHYECKUX, aKy-
CTOOITHYECKHX YCTPOHUCTB, CEHCOPHBIX CPE/ICTB OUYBCTBIICHMUS, MUKPOIJICKTPOHHBIX JIATIHKOB.

MeToI0JI0r s Pa3paboTKH KOHKYPEHTOCIOCOOHBIX JIEMEHTOB 3JIEKTPOHHEIX y3JI0B IIpH-
6opos B pamkax CALS.

OcHOBBI POEKTHPOBAHMS TEXHOJIOTHIECKHX NPOIECCOB cOopku npudopos

TeopeTuyeckie OCHOBBI INOCTPOEHHS COOPOYHEIX MHPOLECCOB B IpUOOPOCTPOECHHUH.
CTpyKTypHBIE CXeMBbl COOPOYHBIX TEXHOJNOIHYECKHX CHCTEM. CucremHas MOjiellb Ipolecca
cbopxw.



Kommiexranust cOopkn. Bussl cO0pouHEIX omepanuil. XapaKTepucTHka 3ar0TOBHTEb-
HBIX ¥ TIOATOTOBHTENBHBIX Onepanui cOOpKH.

Anroput™ mpoektuposanus cGopounoro TIL. IlpuHimmsr paspaboTKu OnepanuOHHOH
TEXHOIOrMHM cOOPKH H IIPOSKTUPOBAHUS ABTOMATH3UPOBAHHOI COOPOUHOH ONIEPALHH.

DH3HUECKOe U MaTeMATHIeCKOe MOJIe/IMpOBaHKe onepaiuy COOpKA H MOHTAXKa.

OcHOBBI IPOEKTUPOBAHHS TEXHHIECKOr0 KOHTPOJIst npudopos

BIbl ¥ 1I€/TM TeXHHUECKOTO KOHTPOJIsL, IPU3HAKH M KJIACCH(HKAIHS BUIOB TEXHHIECKO-
ro KoHTpoIst. BeOop BHIA TEXHUYECKOrO KOHTPOJLSL. [IpuMeHeHNE Pa3sIUYHbIX BUIOB TEXHHYC-
CKOTO KOHTpOJIS B 38BHCHMOCTH OT IIeJIeii.

TexHuYecKHH KOHTPOJIb B PA3IMUHBIX BH/IaX IMPOU3BOACTBCHHBIX IIPOLCCCOB, 0cobeHHO-
CTH OpraHHM3aI|H, XapaKTepUCTUKA 0OBEKTOB KOHTPOJIA 1 nedexroB. MecTo TEXHUYECKOro KOH-
TPOJIS B CHCTEME YIIPAB/IEHHS Ka4eCTBOM.

OneHka cocTosHIS 00BeKTOB KOHTposL. Llean KoHTpos (BHA peraeMoit 3aj1aum): KOH-
TPOJIb TEKYLIH, MPOMHIAKTHICCKUH, [POTHO3UPYIOIIHH.

Undopmarius 0 pe3yabTaTax KOHTPOJ, crioco0pl ee mosydeHns, 00paboTKu U npejcTas-
JEHUSL.

MeTo/mKa BEI60pa ONTHMATFHOr0 Habopa rnapaMeTpoB KOHTPOILS 00BeKTa 110 KPUTEPHAM
JOCTOBEPHOCTH, TIOJHOTH! OLEHKH COCTOSIHHSL, HAJEKHOCTH, SKOHOMUIHOCTH, TOJIHOTBL OLCHKH
(yHKIMOHATBHEIX TAPAMETPOB U JIP.

THIIOBBIE CTPYKTYPHBIE CXEMbI OPTraHM3alii KOHTPOJIA B 3aBUCHMOCTH OT THIIA ITPOM3-
BOJICTBA ¥ BHJIA IPOM3BOICTBEHHOTO Ipolecca. Pa3paboTka OpraHn3aliOHHO-TEXHOIOTHUCCKIX
cxeM KoHTpoJist. Kpurepun o1eHKH QK THBHOCTH CXEM KOHTPOJIA.

HanpapleHus U 3a/a9 aBTOMATH3ALMA KOHTPOJIS. THIOBbIE CTPYKTYPhI aBTOMATH3HPO-
BAaHHBIX CHCTEM KOHTPOJIs. CTPyKTYpHBIH CHHTE3 CHCTEM KOHTPOJIS.

OnTHMH3AIAS TEXHOJIOTHIECKHX IPOIECCOB NPOM3BOICTBA NpudopoB

TeopeTHueckue METObI H MATEMATHYECKHH allapaT UCCIEA0BaHMS CIOKHBIX TEXHOIIO-
HYCCKUX CUCTEM.

MoenupoBaHue CIOKHBIX TEXHOJOIHYECKUX CHCTEM MPOHM3BOJCTBA npubopos. Ousu-
yeckoe U MareMaTHueckoe MozxenupoBanue. TpeGoBanust K mporeccy Moenuposanus. Kiaccu-
UKanus MaTEMATHIECKUX Mojeneil. JleTepMHHUPOBAHHBIC U CTOXACTHYCCKAE MOJICTH. OcHoB-
uble 3axaun Mojeauposanust TI1 B pasmu4HBIX BUIAX MPOU3BOJICTBEHHBIX ITPOLICCCOE.

OnTHMH3AIMS KaK OCHOBHAs 3ajada mojempoBanus. [lonsrie o KpUTEpUH ONTHMH3A-
11, [eeBoi (pyHKIHH, PAaKTOPHOM NPOCTPAHCTBE W TIOBEPXHOCTH OTKIIHKA. Knaccuduxanus u
LeJIH METOJIOB ONTHMH3ALHA. MeToIbl MaTeMaTHYecKoro MporpaMMHUpoBanus. I paTueHTHbIC
METOBI ONMTHMHM3anuy. CTATHCTHYECKUE METONbl. JIMCIepCHOHHbIH aHanus. PerpeccHOHHbIH
ananu3. KoppensiMoHHbIN aHaJIu3.

DKCIIePUMEHTAILHO-CTATHCTHIECKUE METO/IbI HCCIIEIOBAHMS 1 OIITHMU3AIHH TII npowus-
BojicTBa mpuGopoB. Posb sxcrepumenta mpu paspaborke TII m3rotosnenus npudopos. Merojt
[UIAHHPOBAHMS SKCIepuMeHTa. [1acCHBHBIA M aKTHBHBIH SKCIEPUMEHTBI B TEXHOJIOTHH npubo-
poctpoenusi. KoHnenmus mocne1oBaTebHOro IKCIepUMeHTa. 3ajaya ONTHMAIBHOTO HCIOJIB30-
BAHMs! IPOCTPAHCTBA HE3ABUCUMBIX IepeMeHHbIX. [T0MHbI (aKTOPHBIH SKCIEPHUMEHT.

Jlpo6HEIit (akTOpHBIA SKCepuMeHT. Pa3paboTka 1iaHa SKCIEpUMEHTA. CrarucTuyeckas
06paboTKa pe3ysIbTaToB dKcrepuMenTa. [lnanupoBanie SKCTPEMAIBHBIX SKCICPHMEHTOB. [len-
TpasbHbIe KOMITO3UIMOHHEIC IUIAHEL AHAIA3 MOJENCH MOBEPXHOCTEH OTKIMKA B paitoHe 3Kc-
tpemyma. Haxox/enue onTumMansibx pexumon TI1L

YipagJieHne Ka4ecTBOM B TEXHOJIOTHH TPOH3BOACTBA MPHOOPOB

MeToI00rMYeCKHe OCHOBbI KOHTPOJISI M yIpaBlIeHHs: KadecTBOM. OCHOBHBIC TOHATHS
kauecTsa. CucreMbl kadectBa. (POPMHPOBAHHE HEPAPXMYECKOH CHCTEMbl YNPAaBICHHA Kauc-
CTBOM. DHTPONUITHBIA MOIXO/ K YIPaBJICHHIO Ka4eCTBOM npuGopoB. MHOroOCTaaMHHBI 10/IX0/
K OITHMI3AIHH CHCTEMBI YIIPaBIeHUs KauecTBOM. [[PHHIMIIBI IIPOEKTUPOBAHMS M 00mue Tpe-
GoBaHWsl K OPraHM3alld CHCTEMbl YIPABIEHHsS KauyeCTBOM B COOTBETCTBHH CO CTaHIApTaMH
HCO -9000.



YIpaBlieHHe KauecTBOM H3TOTOBIEHHs HPHOOPOB. Texuuyeckasi, OpraHu3aloHHas M
nH(popManMoHHas 0a3pl YIpaBJICHUs KaueCTBOM. MozenupoBaHHe CUCTEMBI yIPaBIeHHs Kavic-
CTBOM H €e TOJCHCTEM. DTambl pa3pabOTKM ¥ BHEIPEHHS] CHCTEMbl YNPABJICHUS Ka9ECTBOM.
Orenka 3G eKTHBHOCTH yIIPaBJICHUS KaYeCTBOM.

ABTOMATH3HPOBAHHBIE CHCTEMbI YNPABJIECHUS TEXHOJIOTHIECKHMH Mpoueccamu

npomssoacrsa npubopos(ACY TII)

OcHosHbIe 3a1a4n 1 npuHIUnel noctpoerns ACY TII. Metononorndeckue MpUHITHILL
pazpabotku ACY TIL. Cocras u crpykrypa ACY TIL

Hugopmarmonnoe obecrnedenne ACY TII. JIOKyMEHTHI B yCJIOBASX aBTOMATH3MPOBAH-
HOTO YIIpaBJeHHs Mpou3BocTBOM. IToToKH HHpOPMAIMK B YCTOBHIX aBTOMAaTH3ALMH yIIpaBe-
HYSI IPOU3BOJICTBOM.

Texumnueckue cpeacrsa ACY TII. Knaccupukarus CpeacTs MEXaHNU3AUMM U aBTOMATH-
3aIUM yIpaBIeHHs IPOU3BOACTBOM. TpeboBanus K TEXHHICCKUM CPEACTBAM ACY TII. Bribop
TEXHUYECKUX CPEICTB.

TexHoa0rHYecKHE 0CHOBBI HAEKHOCTH H HCNBITAHAS NPUdOpOB

O6ecneueHne HaASKHOCTH NPUOOPOB Ha dTalle MPOECKTUPOBAHHUA 1 U3TOTOBJICHHUS. [Iytu
[TOBBIMIEHAS HAJAEKHOCTH MprbopoB. Moiens MPOU3BOACTBA KaK COBOKYITHOCTD TTI, obecneun-
BAIOIIMX HAJIEKHOCTH IPHOOPOB.

MaTeMaTHKO-CTATHCTHYECKHE METOMIbI OIEHKH HauexkHocTH npubopos. OmpenencHue
HAJIe)KHOCTH U €€ OCHOBHBIX CBOMCTB: 0€30TKa3HOCTH, IOJITOBEYHOCTH, PEMOHTOIPUIOJIHOCTH
coxpansemoctH. OfecriedeHne CBOHCTB HAIE)KHOCTH H3/ICNIHA B IIPONECCE MPOU3BOJICTEA.

KonuyecTBeHHBIE TOKA3aTed HaIe)KHOCTH BOCCTAHABIMBAEMBIX M HEBOCCTaHABIIMBAC-
MBIX H37eMil, DKCIePHMEHTATBHBIE METONbI OIMpPEICICHHs KOJMYECTBEHHBIX IOKa3aTeNei
HaJIe)KHOCTH.

ViceieoBaHue OTKA30B IPHOOPOB B TIpoIlecce MX M3TOTOBICHHS U ucnbrannii. Knacen-
(uKamMs OTKa30B M KPHTEPHH OTKa30B NMPHOOPOB. XapaKTEpHbIE BUJIBI OTKA30B SJCMEHTOB,
(GyHKIMOHATBHBIX OJIOKOB M IPUOOPHBIX CHCTEM.

Bubl UCIBITAHUI HA HAJIEXKHOCTh. VcHbITaHus Ha HA/IGKHOCTh NPU NPOCKTUPOBAHUH H
U3rOTOBJIEHHH MPHOOPOB.

Buisl KIAMATHYECKHX HCIIBITAHMI, METOIUKH TIPOBEICHUS UCIIBITAHNH.

MexaHmgeckre Bo3/IeiicTBHS Ha IPHOOpPbL. Bu/bl MEXaHUYECKHX HMCIBITaHuH. Paspabor-
Ka orepanuii MEXaHUIEeCKHUX HCIBITAHNH U CPeJICTBA €€ IIPOBEICHHS.

VcpITaHms HA BO3EHCTBHE APYTHX NPUPOAHBIX W TEXHHYECKUX (aKTOpoB (OHomOrHHe-
CKHX, PaJMAMOHHEIX, 3IEKTPOMArHHTHBIX, TEPMUYECKHX H JIp.).

MeToI0MOrus KOMILIEKCHBIX MCCIIE/IOBAHHI U HATYPHBIX MCIILITAHAH.
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COJEPKAHUE ITPOI'PAMMBI
BCTYIHTEILHOTO HCTIHITAHUS 10 IPOrpaMMe NOATOTOBKH
2.2.11 UndopManuonHo-A3MepHTEIbHbIE H YIPABJISIOMHE CHCTEMBI

1. OGmmue BONPOCHI TEOPHH H3MEPUTEILHOI TEXHHKH

OCHOBHBIE TEPMHHBI ¥ OTIPEIENEHNs B H3MEPHTENIbHON TexHuKe. Du3nuecKas BEMTHHA.
MCTHHEOE ¥ IeficTBUTENbHOE 3HaYeHHs (husuueckoii Benuunnbl. Kiaccupuxays BUI0B U Me-
To70B H3Meperusi. CpelcTBa M3MEPEHHs M UX OCHOBHBIC METPOJIOTHYECKHE XapaKTEPHCTHKH.
Kiraccsl TOUHOCTH.

Ilepenaya u3MepuTenbHOM HHpOpMamu. KonmuecTso uHbOPMALMH B JHUCKPETHBIX H
HenpephIBHBIX coobmienusX. Konuposanue cOOOIIEHHH 1 L€ KOINPOBAHHMS. JlekoaupoBaHHE.
[TomexoycroitunBoe Koxupopanue. OOIHe MPUHIIAIBI HCIIOTB30BAHM n30biTouHOoCcTH. Koppek-
TUPYIONIUE U [HUKIMYECKue Koabl. JIMCKpeTH3alys HENPEPHIBHBIX BEINHMH. Moaymsimust. Cxo-
pOCTh nepeaun HHPOPMALMH 1 NPOIYCKHAs CIIOCOOHOCTH KaHala CBS3U.

Vsmepenue uudopmaruu. KommdecTBo mHGMOpMAnuu U H3GBITOUHOCT. Conepixanue
undopmanuu. Mepsl nonesnoctH uHdopmauyy. OG00IIEHHOE IPE/ICTaBICHIE Mporecca obme-
Ha uH(GOpManuel. DHTPOIIHS, UIYM.

OCHOBHBIE TIOHSTHSI TEOPHH MACCOBOT0 OOCITY)KMBAHUS U TEOPHH CTATHCTHHYCCKAX peIle-
puit. Kimaccudukanus CHCTEM MacCoBOro 00CITy)KHUBAHHS U X OCHOBHBIE XapaKTCPUCTUKH. Kpu-
TepUM, OCHOBAHHBIC Ha M3BECTHBIX BEPOSITHOCTHBIX YCIOBUAX (xpurepun Banpaa, I'ypsuna, Co-
JIBUJIKA).

JsieMeHTHl Teopun norpemHocTeil. CiryyaiiHpie MOrPEIHOCTH, 3aKOHBI PACTIPEC/ICHHUL.
Cucremarnyeckue norpemsocty. O6paboTka pe3yIbTaToB HPSAMBIX u3Mepenuii. IlorpemHocTy
KOCBEHHBIX n3Mepenuil. Criocold HaMMEHBIINX KBa/[PaToB.

BocnpusTue u nepenada uadpopmanun. [lepsuanoe BocupusTue. AHAIN3 uH(pOpMAaIHH.
KoppemnsaTopsl. O6HapyxeHne u pacriosHanue. lloHsTHe KaHana obomena mHpopManuu. Busl
kaHaoB. [loBBIIIEHHE TOMEX0YCTOHUHBOCTH NIEpeaady U NpuemMa.

O6pa6orka uHpopManuu. OCHOBHBIC BHJBEI CHCTEM o6paGorku uHpopmanuH. Kowm-
iekcHoe u 06001meHHoe 0ToOpaKeHne HH(OPMAaIHH.

Texuudeckas JUArHOCTHKA. MeTOIB! U HMPOLEAYpPHl MOCTPOCHUS alTOPHTMOB JUIA ITPO-
BEPKM HCIPABHOCTH, PAabOTOCIIOCOOHOCTH U MPABHIBHOCTH ()YHKIMOHMPOBAHUS CHCTEM M HX
KOMITIOHEHTOB. /IHarHOCTHYECKUE TECTEI.

CskaTie JaHHBIX. MeTO bl M alrOpPUTMBI CKATHs JaHHBIX. AJIAITUBHbIE YCTPOHCTBA.

2. OcHOBBI TeOpHH MOCTPOEHHSI HH(POPMANHMOHHO-H3MEPHTEILHBIX U yNPaBJISIO-
mux cucrem (MUY C)

Ocuosusie onpenenenns. O6mactn npumenenns MUYC. OGoOuwennas CTpyKTypHas
cxema. Ommcanue ¢pynxuuonuposanust UMY C. CozepxaresibHble JTOTHYECKHE CXEMBI aJITOPHT-
MOB. PasHOBHIHOCTH BXOIHBIX BexnunH. Pasaenenue MUY C o BUIy BBIXOAHOH HH(bOPMAIHY.
Knaccuduxamms UMY C no npusimnam nocrpoenust. Pons OBM.

ArperaTHslil KOMILTEKC CPEICTB YJIEKTPOU3MEPHTENbHON TeXHUKH TOCYIapCTBEHHOH CH-
CTeMBI TIPOMBIILIEHHEIX NPUGOPOB M CPEACTB aBTOMATH3ALMK. YCTPOHCTBA OTOOpaKEHUS W
XpaHeHus: HHGOpMaluH.

OcuoBHble pasHoBuaHOCTH cTpykTyp MMYC n ux unrepdeiicos. Buusl uHTEp(eiicoB.
Knaccudukamus untepdeiicos. [[pOTOKOIBI B TUIIOBbIE ATOPATMEI 0OMEHA uHpopmarueii. Mu-
Tepdeiic ¢ mocien0BaTeIbHBIM BEIIONHEHHEM ollepanuii ooMeHa uadopmarmeit. [TpuGopHblii
craupaptabii uaTepdeitc. Muteppeiic KAMAK. Hntepdeiics nepudepniinoii HacTu SBM.
ComnocTaBIeHNe AATOPUTMOB CTAHIAPTHBIX HHTEPHEHCOB. AHAIOTOBBIC uaTeppeiicel u3MepH-
tenpHon yact UUYC.

9BM u cpenctBa Mukpornpoieccoproi Texuuku MUY C. MukponponeccopHsie Kom-
[UTEKTHI HHTETPATBHBIX MEKpOCcXeM. TaG/IndHbIe METO/IBI TpeoOpa3oBaHus HHPOpMAIUHy.

Ananoro-nudposas vacte UMY C. M3MepuTeNbHO-BEIMUCIUTEIBHBIE KOMILICKCHI. Buibt
MOIYJISIMM CHTHAIOB. YHU(HIEPOBaHHBIE NpeoOpasoBareni. Vi3mepuTenpibie KOMMYTaTOPE



AMIUTHTY HO-MOJLY TMPOBAHHBIX CHIHAIOB. 3aIIUTa BXOIHBIX H3MEPHTE/IBHBIX neneit UUYC or
niomex. CTPYKTYpBI ¥ aIrOPHTMBI aHAIIOTO-1U(POBOH JacTH NNycC.

IIporpammuoe obectieyenne UMY C. CrucreMHOe MpOrpaMMHOE obecnieuenue. [Ipuxnan-
HOe TIporpammHoe obecnieuenue. MugopMannoHHOe H JMHIBACTHICCKOE ob6ecnieuenne UMY C.

Ouenka xausectsa ynpapienus MUY C. Jluneinnsie, He/luHelnke, JTHHAMHUYEeCKHEe U CTO-
xactudeckue metonsl ontuvuzanun MUY C.

3. Ctpyxrypa u aaroputvbel HHYC

Usmepurensuble cucteMbl (MC) He3aBHCHMBIX BXOJHBIX BCITHMHHH. MHOroToue4HbIE H
mynprumunuposanabie MC. CKaHUPYIOMHE CHCTEMBI UL pacmudporku rpaduxos. ['oorpa-
¢uueckue MC. MBOromepHsie W amimpOKCAMHUPYIOIIHE NC. CraTHCTHYECKHAE U3MEPHUTEITBHBIC
cucTeMbL. VI3MepeHus CTATHCTHYECKUX XapaKTEPHCTUK CITy4YaiHBIX IPOIECCOB. CucteMbl st
M3MEpEHHs 3aKOHOB Pacipe/ie/ieH s BEPOsTHOCTeH. KoppelsanuoRHbIe i CIICKTpaIbHbIC HUYC.

TeopeTuveckue OCHOBBI CHCTEM aBTOMAaTHYECKOT0 KOHTPOIIS (CAK). ®yHKuuH ¥ OCHOB-
upie Buabl CAK. BriGOp KOHTPOJMpPYEMBIX BEIHYUH U 007IacTell UX COCTOSHMSL. Omubku KOH-
Tponsi. O6beM BBIOOPKH TPU KOHTPOJE CHCTEMbI ABTOMATHYECKOTO JIOIYCKOBOTO KOHTPOJISL.
dopMHpOBaHUEe HOPM ¥ CPaBHEHHME YCTAaBOK ¢ KOHTPOJMPYCMBIMU BCIMIHHAMA. CAK mapair-
eBHOTO ¥ IIOCIeTOBATEIBHOrO ACHCTBHS M AIropuTMbl MX PabOThL. CHCTEMBI TEXHHYECKOH
muarnoctuku. Pacrosnarormue cucteMbl. CHCTEMbI TEXHHYECKON TMAarHOCTHKH U UX MOKa3aTe/IH.
MeToabl ONTHMHU3AIMHE MPOBEPOYHEIX Mporpamm. BuIOOp KOHTPOIHPYEMBIX MapaMeTpoB UL
noxanu3aruy HercrnpasHoctd MUY C. IIpuHIAIE TOCTPOCHUS CUCTEM HArHOCTHPOBAHHAL. Me-
TOMbI TAArHOCTHPOBAHHUA.

Tenensmepurensuble cucteMs! (TUC). OcobeHHOCTH M OCHOBHBIE XapaKTCPHCTHKH TUC.
Jlunuu csizi. Pasnenenye curnanos B TUC. Ananorossie, uudpossie n anantusnsie THC.

CHCTEeMB! ABTOMATHYECKOrO yrpaBieHus. OCHOBHbIE IPHHIHNBI yrpasienus. CTpyKTy-
pa nporneccos ynpaeieHus. O0beKT ynpasienus. Jinnelneie 1 HEJIMHENHBIE CHCTEMBI yIIpaBJie-
uus. HenpepbIBHBIC M JMCKPETHBIE CHCTeMbI ynpasieHns. CaMOHACTPanBAIOIIMECH CHCTEMBI
YIIpaBJICHHS.

4. MeToan! OLeHKH Texaugeckux xapakrepucruk MAYC

Cramuu npoextiposanus UAYC. [porpammuoe obecrnevenne. MeTpooruyeckas sKe-
mepTH3a M METpoJIorHyecKoe obecnedcHue. MeToAbI HCTBITAHUI.

Tounoctasie xapakrepuctuku MUY C. Kpurepun 1 METO/bI OLCHKH [OTPEIIHOCTEH H3-
MEepeHHs BXOJHON BEIMYMHBL. METOJ OLEHKH IOJNHOH MOrperHOCTH. [TorpemHoCTH 3BEHLER
UUC. TorpemsocTn KBaHTOBaHUs. VIHpOPMAIMOHHEIE OIICHKH.

Bpemennsie xapakrepuctiuku MY C. Onpenenenne HHTEPBAIOB PaBHOMEPHOM JTCKpe-
TH3arH. AJJMTHBHAS AUCKpeTH3aius. MeTo OLeHKH BpeMEeHH H3MEpPUTENbHBIX IIpeobdpasosa-
Huil aHaToroBoit yacT. MeTos oneHKH BpeMeHH paGoTs! mudposoii yactu MAYC.

HopmupyeMbie Metponorideckue xapakrepuctuku MC. Texmuueckue cpeicTsa MOBE-
pOK. ABTOMaTHYECKas KOPPEKIHs IO PeIrHOCTH UNYC. Onenka s¢pdexrusroctu MUYC. Ilna-
uuposanue ucnbrranui MUY C.

XapaKTepuCTHKH CHCTEM aBTOMATHYECKOTO YNpaBIeHHs. BHIIbl COBMECTUMOCTH: TEXHH-
yeckasi, IPOrpaMMHasi, HH(OPMAIHOHHas, OPraHU3alHOHHAs JIMHIBUCTUYECKAs, METPOIOrHHe-
ckast. Hae)HOCTD, )KUBYYECTh U IOMEX0YCTOHYMBOCTE CUCTEM aBTOMATHYECKOTO yIIPpaBICHHS.

5. OCHOBBI METPOJIOTHYECKOro obecredeHnst

[ToHsiTHE, IIEH M 3a7add MeTpoiorndeckoro obecnedenus. IIonsTue equHCTBA M3MEpeE-
auit. Ctpykrypa [ocynapcTBeHHOM cucTeMbl oOecrieueHus eIMHCTBA usmepennit (I'CH). Oco-
GEHHOCTH METPOJIOTMYECKOro obecredeHus Mpyu paspaboTKe, MPOU3BOJCTBE W OKCILIyaTalllH
MNYC. Cpencrsa H3MEPEHUH Kak OCHOBA METPOJIOTHIECKOro obecrieuenusi. BinusHue CpescTB
u3Mepenuit Ha TounocTs U HajexHocTh MAYC. Boibop cpescTs U3MEpeHni o TouHoCTH. MH-
(hOpPMAIIMOHHO-H3MEPHUTEIBHBIEC H YTIPABJIAIOHE CHCTEMBI KaK CPE/ICTBA KOHTPOJIA, HArHOCTH-
k¥ ¥ nosepkd. CHrHATYPHBIE U JIOTHYECKHE aHAIM3aTOPBI.

3axon Poccmifckoit ®enepamuu “06 obecredeHHH eIMHCTBA M3Mepennii”. Odmue 1o-
NOYKCHHS, e/MHUIG BetimuuH. CpeacTBa ¥ METOJIMKH BBIDKESHHS H3MEPCHHUH. MeTtposoruye-



ckre ciyk0b1. I'oCy1apcTBEHHBIH METPOJIOrHYECKUH KOHTPOJIb U HA/30D. [ToBepka 1 kKanuOPOB-
Ka Cpe/ICTB H3MEPEHHUH.

CyIIHOCTh METOJOJIOTMH TIPOBEICHHS. METPOIOTHYECKOTO COMPOBONKIACHUA B IKCICPTH-
351 UMY C. OcHOBHBIE HAIIPABJIEHHS UX COBEPIIEHCTBOBAHHMS.
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COJEPXKAHUE ITPOT'PAMMBI
BCTYNHTEILHOTO HCIBLITAHUS 110 IPOrpaMMe MOAr0TOBKH
2.2.12 TIpuGopsl, cHCTEMBI U H3eJUsl MEAHIIMHCKOI0 Ha3HAYEHUS

CHCTeMHBIH TTOXO0]] K H3y4eHHIO 00BEKTOB JKMBOH M HEXUBOH IIPHPO/IBL.

OYHKIMOHATBHBIE CHCTEMBI OpraHH3Ma W OCODGHHOCTH HX Kak 00BEKTOB  MEIUKO-
OHOIIOTHYECKUX HCCIIEI0BaHUM.

VCTOYHHKA U TPOUCXOKICHHE GHONOTMUECKHX CHIHANIOB KakK HOCHTEIeH uH(pOpMAaI|H O COCTO-
stHAM opraHu3Ma. OCHOBHBIE HAYYHO-TEXHHYECKHUE IPOOIeMbI H IEPCIIEKTUBBI PA3BUTHS CPE/ICTB
JIMarHOCTUKH.

Du3nuecKue SIBICHNUS, HCTIOJIb3yeMble B H3MEPUTEIbHBIX NPe00pa3oBaTesisX.

Knaccuukanusi, ICTOYHUKH W XapaKTEPUCTUKH OMOMEMIIMHCKIX CUTHAJIOB ¥ IAHHBIX.
V3MepHTenpHbIE Peo0pa3oBaTeli Ul PErMCTPAIAU IPOSBICHHH KU3HENACATEILHOCTH OpraHi3-
Ma: MEXAHMYECKHX, HTeKTPHUECKHUX, TEIIOBBIX, ONTHYECKHUX, MATHUTHBIX, OHOXHMITICCKHX.
Kimmauxo-naboparopHas aHaIMTUYECKasd TEXHHUKA.

DNeKTPOHHAs, AMAarHOCTHYeCKas anmaparypa. VsmepurenbHble npeoOpasoBareiu, JaTYUKH,
(yHKIMOHATBHBIE Y3IIbI, YCTPOHCTBA YNpPABJICHHS, YCTPOHCTBA orobpaxenust uHbOPMALUH,
YCTPOMCTBA COIPSKCHUS.

OCHOBBI IIOCTPOEHHS IPUOOPOB M ANMNApaToB ISl JUArHOCTHKH, TCPAIHA U XHPYPIHH.
Marepuasnsl MEAUIIMHCKOIO Ha3HAYCHHS.

[IpuMeHeHHe METOIOB MOJIEIMPOBAHHUS B MEJUIIMHCKAX MCCIIENOBAHUAX U IPH MPOCKTHPOBAHHH
MEIMIIUHCKON TEXHUKH.

MeToIbl COCTABIEHMS MaTeMaTHIECKOH MOIEH Peodpa3oBaHMH CHIHANA B MEIULIMHCKOM TeX-
HUKEe, METOJMKH OIIpe/eieHus U YCTPAHEHHs HEMCIPAaBHOCTEH TEXHHUYECKUX CPE/ICTB AMArHO-
CTHKH, TEPAITUH U XUPYPrUH.

TexXHONOTHS MPENCTABICHUs MEIUIIMHCKOH HH(OPMAaIUK ISl yIaneHHOro KOHCYILTHPOBAHMSL.
®oToMeTpuUeCKHe METOIBI HCCIIeI0BaHNs; HCCIIeIOBaHHE NPONECCOB TEMIONPOAYKINH 1 TEll-
1000MeHa.

VccneoBanuie »1eKTPHYECKUX CBOMCTB OPraHM3MOB U TKaHEH, OHOINEKTPUYECKHMX MOTCHINA-
JIOB; METOIBI PETHCTPALA MATHUTHBIX TIOJIEH, H3ydaeMbIX GHO0OBEKTOM.

VisTpasByKoBasi anmaparypa. Paspelaromas cocoGHOCTb IPUOOPOB JUIsl YIETPa3BYKOBOH Jiha-
THOCTHKH.

I[TpuGops! 21eKTPOHHOI 1 pusnueckoil onTuku. TeneBu3noHHas, uH(ppaKpacHas U JlazepHas Me-
JIUIIHCKAs TEXHHUKA.

Buonornyeckas HHTPOCKOIIUSI, H3MEPEHHE pacxozia ¥ 00beMHO CKOPOCTH KPOBOTOKA.
TeH30pe3HCTOPHbIE, EMKOCTHBIE U I1bE302JIEKTPHYECKHE H3MEPUTEIbHBIE PeodpasoBareiu Me-
XaHUYeCKHX [TapaMeTpoB.

ITpuGOpHI /IS H3MEPEHHUs 3BYKOBOM aKTUBHOCTH. [1pnGops! 11t H3MEpeHUs KPOBEHANOTHEHH,
JIaBJIEHHUS ¥ CKOPOCTU KPOBOTOKA ITyJIbCa U aKyCTHYECKUX LITYMOB.

[TpuGopsl, YCTPOICTBA I PETHCTPALMK U aHAllM3a OHOMOTEHIIHAIOB CepJICUHO-COCY/IUCTOM CH-
CTEMBL.

BroTeXHUYECKHE H3MEPUTETHHO-BEIYUCIUTENLHEIE CHCTEMbI METUITMHCKOIO HAa3HAUYCHHUA.
MrdopManioHHbIe CHCTEMBI OIIEPaTUBHOTO HAOJIFOCHHS 32 TapaMeTPaMy IbIXaHusl, 33 apTepH-
aJIbHBIM JIaBJICHHEM, TTapaMeTpaMil CEepIeTHO JeaTeIbHOCTH, TEMIIEPaTypoi Tejia.
MOHHTOpHbBIE M CKPHHUHI CHCTEMBI, CHCTEMBI JIeUeOHO-TEpaNeBTHYECKOr0 Ha3HAYECHNS; CHCTe-
MBI BPEMEHHOTO U JUIHTENBHOTO 3aMelleHus Gy HKIHii JKHBOTO Opranu3ma.

ITpu6ops! ISt U TEIBHOTO HAOMONEHUS 38 TSDKETIO00TBPHBIMH.

TIpo6neMB1 ONTAMU3ALAH MENKO-OHOTOTHIECKUX HCCIIeJOBAHMMT.

PoJIb H3MEPEHHS B MEIUKO-OHOIOrHYECKO# MPAKTHKE; HCTOYHUKHU IIOrPEIIHOCTEH.

DneKTpoHHBIE NOJUrpadbl UL perucTpaiui OMOMENIIMHCKHX IIapaMeTPOB

Panmonsoronnas annaparypa. PeHTreHoBckas arnmnaparypa.

DNEKTPOBI M IEKTPOIHBIE CHCTEMb] PETHCTPAUH OHOIIOTCHIIHAIIOB.



[Tpu6opsI Ui H3MEPEHHUS HTEKTPUYECKO AKTHBHOCTH MBIIILL.

[TpuGops! [UIsi U3MEPEHUS IEKTPHIECKONH aKTHBHOCTH MO3ra.

Anmaparypa [uis jiedeOHbIX 1enei, 3aMelieHns 1 KOPPEKIMH BpEMEHHO 1 ITOCTOAHHO yTPaticH-
HEIX (PyHKIIMI OPraHoB U CHCTEM.

TToBepKa Cpe/ICTB U3MEPeHHEl MEIUIIMHCKOTO HA3HAYCHHS ¥ MCIBITAHUA C LEMBIO YTBEPHKICHHA
UX THIIA.
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