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AHHOTANUA

Jucnunnuna «Teopust U pacueT U3MEpUTEIbHBIX MpeolOpa3oBaTenell 1 MprUOOPOB» BXOIUT B
BapHATHBHYIO YacTh 00pa30BaTEIbHON MPOTrPaMMbI MOATOTOBKH OOYUYAIONIUXCS IO HAMPABICHHUIO
27.03.01 «CranpapTuzanus U METPOJOTHS » HaINpPaBICHHOCTh «MeTposorus, CTaHIapTU3allus,
cepruduxanysy. Jucuurmaa peanusyercs kadeapoit Neo.

Jucnuniuna HateneHa Ha GopMupoBaHHE Yy BBITYCKHUKA

OOLIEKYJIbTYPHBIX KOMIETEHIIUMN:

[IK-3 «crmocoOHOCTh BBIIONHATH PAOOTBl MO METPOJOTUYECKOMY OOCCIEYCHHIO |
TEXHUYECKOMY KOHTPOJIIO; HCIIOJIb30BaTh COBPEMEHHBIE METOJbl H3MEpPEHUM, KOHTpPOJIS,
UCIIBITAaHUH U YIIPABIEHUS Ka4eCTBOM,

[TIK-22 «cnocoOHOCTh MPOU3BOAUTH COOpP M aHANU3 UCXOIHBIX MH(GOPMAIMOHHBIX JTAaHHBIX
AJId IIPOCKTUPOBAHUA CPCACTB UBMCPCHUA, KOHTPOJIA U HCHBITaHHfI)),

[1K-23 «cmocoOHOCTh NMpUHUMATh ydacThe B paboTax MO pacyeTy U MPOEKTUPOBAHHIO
JIeTajel U y3JI0B pa3pabaThiBA€MbIX CPEJCTB U3MEPEHUM, UCTIBITAHUN U KOHTPOJISL B COOTBETCTBUU
C TEeXHUYECKHMMH 3aJ[aHUSIMU M HCIOJB30BaHUEM CTaHIAPTHBIX CPEACTB aBTOMAaTH3aIlUU
MIPOCKTUPOBAHUS Y,

[TK-24 «cnocobHOCTh pa3zpabaTeiBaTh paboUyI0 MPOESKTHYIO M TEXHUYECKYIO JOKYMEHTAIIHIO,
OQOpMIISITH 3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHE PAOOTHI € MPOBEPKOH COOTBETCTBUS
pa3pabaThiBa€MbIX MPOEKTOB M TEXHUYECKOW JOKYMEHTAIIMH CTaHAapTaM, TEXHUYECKUM YCIOBUSIM
A JIpyrMM  HOPMAaTHUBHBIM  JOKYMEHTAaM; IPOBOJAUTH  METPOJIOTUYECKYIO  OJKCIIEPTU3Y
KOHCTPYKTOPCKOHM M TEXHOJIOTUYECKON JOKYMEHTAIHI.

CopepxaHue AMCHMILTUHBI OXBAaThIBAET KPYI BOIMPOCOB, CBA3AHHBIX C MPeoOpa3OBaHUSIMU
pa3nuyYHBIX (PU3MYECKUX BEIWYHH, C IPHHIUIAMH ITOCTPOSHUS U 001aCTIMU IPUMEHEHHUS THITOBBIX
u3MepuTenbHbIX npeobpazosateneit (UII), ¢ onpeneneHneM uX HOPMUPYEMBIX METPOJIOTHYECKUX
XapaKTEPUCTHK.

[TpenoaBanre AMCHUILUIMHBI IPEAYCMAaTPUBAET cleayromue GopMbl OpraHu3aluu y4eOHOro
mpolecca: JIEKIMH, JabopaTopHble padOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITENIBbHYIO paboTy
CTYJEHTA, KOHCYJIbTAllM1, KypCOBOE IIPOEKTUPOBAHNUE.

[IporpamMMO#il JUCLUIIMHBI IPEAYCMOTPEHBl CIEAYIOIIME BHIbI KOHTPOJSA: TEKYILIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popMe sK3aMeHa.

OO0mias TpyA0€MKOCTh OCBOCHHUSI TUCIMIUIMHBI COCTABIISIET 6 3aU€THBIX eauHUII, 216 4acoB.
SA3bIK 00yUYeHUS 10 JUCITUTUTMHE «PYCCKUI».



1. IlepeyeHb MIaHMPYeEMBbIX pPe3yJIbTATOB 00y4eHHs N0 JUCIHUIIIHHE

1.1. Henau npenogaBaHus IUCUUILTAHBI
[{enb M3ydeHHs TUCHUILIMHBI — MOTYYCHHE CTYJCHTAaMH HEOOXOIUMBIX 3HAHUI U HABBIKOB
B 00J1aCTH U3MEPHUTEIbHBIX MpeoOpa3oBaHui (IPUHIMIIOB) W M3MEPUTENBHBIX ITPeOOpa3oBaTeiICH,
UX TEXHUYECKOTO, MPOTPaAaMMHOTO0 U METPOJOTHYECKOro O0eCredeHHs], MOATOTOBKA OyTyIero
OakanaBpa K PEIICHUIO OPTaHW3AI[MOHHBIX, HAYYHBIX W TEXHUYECKUX 3aJad IMPHU MPOBEICHUU
WU3MEPEHUI U KOHTPOJISI B HAYYHBIX MCCIICIOBAHKAX U IPOMBIIUICHHOCTH.

1.2. IlepeyeHs MJIAHUPYEMbIX Pe3yJIbTATOB 00Y4eHHSsI MO TUCHHUIIJIMHE, COOTHECEHHBIX C
IVIAHUPYEMBIMH pe3y/JbTaTaMU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMbl

B pe3ynbrare 0cBOCHUS TUCHUIUIMHBI CTYACHT JODKEH 00J1aAaTh CIEeAYIOMNMHI KOMITIETCHIIUSIMH:
[1K-3 «crocoOHOCTD BHIMOIHATH pAOOTHI IO METPOJIOTHYECKOMY 00€CIIEUEHUI0 U TEXHUYECKOMY
KOHTPOJIIO; HCIIOJIb30BaTh COBPEMEHHBIE METO bl H3MEPEHU, KOHTPOJIS, UCTIBITAHUH U YIIPaBICHHUS
Ka4eCTBOM),
3HATh — METOIbl M3MEPEHHI, CPEJICTBA H3MEPEHUIL, METOJIbI KOHTPOJISI TOTOBOM MPOIYKIINH;
yMeTh- IPUMEHATH Ha MIPAKTHUKE B cepe Mpo(ecCHOHATBHON NesITeIbHOCTH 3HAHUS U HABBIKH, B
00JIaCTH TIOBEPKU M KaTHOPOBKH NPUOOPOB, yUeTa MOTPEIIHOCTEH Pa3IMYHOTO POAa;
BJIaJleTh HABBIKAMH - HCIIOJIb30BaHHS CTAHJAPTHBIX CPEJICTB H3MEPEHHI U KOHTPOJIS.
HMeTh ONBIT JeATeIbHOCTH — OIBIT pa0OTHI C MEXaHNYECKHM M aBTOMaTHYECKUM M3MEPUTEIHHBIM
000pyI0BaHUEM, IITAHT€H-UHCTPYMEHTOM, MUKPOMETPUIECKUM HHCTPYMEHTOM M KOOPAWHATHO-
U3MEPHUTEIbHBIMU MAIIUHAMH .

ITK-22 «CcrmocoGHOCTh MPOU3BOAMTE COOP M aHAIN3 UCXOAHBIX HH()POPMAIIHOHHBIX JAHHBIX IS
IIPOEKTUPOBAHUS CPEIICTB U3MEPEHUS, KOHTPOJIS U UCIIBITAHUI,

3HATh — [VIAaBHBIC 33/1a4H 110 00ECIICUCHUIO CTUHCTBA U3MEPEHUIT, 3HATH MPOTPAMMHBIE POYKThI
M0 CO3JaHMI0 0a3bl JAHHBIX MPEANPUATHUS IO UBMEPEHUSIM,

YMeThb - UCTIOJIb30BaTh COBPEMEHHBIC MHPOPMAITMOHHBIC TEXHOJIOTHH MIPU IPOCKTHPOBAHUT
CPE/ICTB METPOJIOTHUECKOTO 00ECIICUEHHS, CTAaHIapPTU3AIIUH U OTIPEICIICHUS COOTBETCTBHS
YCTaHOBJICHHBIM HOpMaM.

BJIajIeTh HABBIKAMM - 10 Pa3pabOTKe MIAHOB, IPOTPaMM U METOAMK U3MEPEHUMN, HCITBITAHHIA,
MIPOBOJIUTH MOBEPKY, KATHOPOBKY CPEICTB U3MEPCHHUIA;

- Cr0CcOOBI OIIEHKHM TOYHOCTH U HEOPEACICHHOCTH H3MEPEHHUH;

- OCYILIECTBJIATH METPOJIOTHUECKYIO IKCIIEPTU3Y TEXHUIESCKON M TEXHOJIOTHUECKON JJOKYMECHTAIUH,
- OCYILECTBIIATH METPOJIOTMUECKUI HAA30p 3@ COCTOSTHHEM U MPUMEHEHUEM CPE/ICTB H3MEPEHUH,
aTTeCTOBAaHHBIMU METOJIMKAMH BBITTOJHEHUS U3MEPEHUI, dTAJIOHAMH STUHHII BETMYHH,
MMPUMCHACMBIMU IJIA KaHI/I6pOBKI/I CpCaACTB I/ISMepeHI/Iﬁ, CO6J'IIOI[CHI/IGM MCTPOJOTHUYCCKUX IMPaBUIT U
HOPM, HOPMATHUBHBIX JIOKYMEHTOB TI0 00ECIICUYCHHIO SMHCTBA H3MEPEHHIA;

HUMETDb OIBIT ACATEIBbHOCTH - 110 BHCIPCHHUIO COBPEMCHHBIX I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTUH
METPOJIOTHUECKOTO 00eCTICUeH s, CTaHIapTU3AIMH, TIOJTBEPIKICHHSI COOTBETCTBUS M YIIPABJICHUS
KagecTBOM, 110 padore ¢ Lab View, Multisim, Acomu.

[TK-23 «crocoOHOCTh MPUHUMATh YYacTHE B padOTaxX Mo pacyeTy U MPOSKTHUPOBAHHUIO JeTanel U
y3710B pa3pabaThIBa€MbIX CPEJICTB U3MEPEHUH, HCTIBITAHUI ¥ KOHTPOJISI B COOTBETCTBHH C
TEXHUYECKUMU 33JaHUSMH U UCTIOJIb30BaHUEM CTaHIAPTHBIX CPEJICTB aBTOMATHU3ALIUU
IPOCKTHPOBAHUS):

3HATh — (PU3UYECKHEe OCHOBBI M TEOPUIO U3MEPEHHA, IPUHIIUIIBI TOCTPOSHUS H3MEPHUTEIBHBIX
npeoOpa3oBaTenei U CpeICTB U3MEPCHHUH,;

- CcrnocoObl IpeoOpa30BaHUI U METOBI MOBBILICHNS] TOYHOCTH U TIOMEXOYCTOHYHBOCTH
U3MEpUTENIbHBIX TPeoOpazoBaTeei,



- OCHOBBI IPOEKTUPOBAHUS, METObI aHAJIN3a KAUeCTBA U CTPYKTYPHOI'O CHHTE3a CPEICTB
U3MEPEHUS,

- MPUHLMUIIBI TOCTPOEHUS U CTPYKTYPY CHCTEM aBTOMAaTU3upoBaHHOro mnpoekTupoBanus (CAIIP).
yMeTh- IIPUMEHSITh Ha IPAKTHKE B chepe MpodhecCHOHATBLHOM NeTEIIbHOCTH 3HAHMS U HABBIKH,
MOJTy4YeHHBIE U3 00111e00pa30BaTeNbHbIX AUCIIUIINH;

- WCIOJIb30BaTh METO/IbI pacuéTa N3MEPHUTEIbHBIX Mpeodpa3zoBaTeieil, MPUMEHIEMBIX IS
MPOEKTUPOBAHUS, KOHTPOJIS U UCIIBITAHUN U3MEPUTEIbHON TEXHUKH;

- pa3paboTaTh MPUHIMIHATIHHYIO CXEMY U MATEMATHUYECKYIO MOJIETb W3MEPUTEILHOTO
peoOpazoBaTeisi ¢ yueTOM U UCIOJIb30BaHuEM 3(PHEKTOB KIACCHUECKON M KBaHTOBOU (DM3UKH;

- pa3paboTaTh CTPYKTYPHYIO CXEMY CPEJICTBA U3MEPEHHS U TIPOBECTH PACUET €r0 OCHOBHBIX
TEXHUUYECKUX U METPOJIOTHUYECKUX XapaKTEPUCTUK.

BJIA/IeTh HABBIKAMM - HCIIOJIb30BAHMS CTAHAAPTHBIX CPEACTB aBTOMATU3ALMH MPOECKTUPOBAHNS;
[TpuHIMIIBI TOCTPOEHUS U CTPYKTYpPA CUCTEM aBTOMaTu3upoBaHHOro npoektupoBanus (CAIIP).
HMeTh ONBIT JIEAITEJILHOCTH - TI0 PAaCUeTy U MPOSKTHPOBAHMIO JICTAICH U Y3JI0B pa3padaThiBaeMbIX
CPEICTB U3MEPEHHI B CUCTEMaX aBTOMaTH3UpoBaHHOTO mnpoekTupoBanus (CAIIP).

I1K-24 «cniocoGHOCTH pa3zpabaTbiBaTh pabouyto MPOEKTHYIO U TEXHUUYECKYIO JOKYMEHTAIUIO,
0(QOpMIISITh 3aKOHUEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE pabOThI C IPOBEPKON COOTBETCTBUS
pa3pabaTbIBa€MbIX MPOEKTOB M TEXHUYECKON TOKYMEHTALUU CTaHAAPTAM, TEXHUYECKUM YCIOBUAM
U IpyTUM HOPMaTUBHBIM JOKYMEHTaM; IPOBOJIUTH METPOJIOTHYECKYIO SKCIIEPTU3Y
KOHCTPYKTOPCKOM U TEXHOJIOIMUYECKON JOKYMEHTALIUN».

3HAThb — IPUHLMIIBI IPOBEACHUS METPOJIOTHUYECKON IKCIIEPTU3HI;

- IIporpaMMHBbIe IPOAYKTHI IO MOJEITUPOBAHHUIO U3MEPUTENbHBIX puOopoB - Komnac, AUtoCAD,
Solid Works, Inventor,

- OCHOBBI IPOEKTHPOBAHUS, METO/Ibl aHAJIM3a KAUeCTBa U CTPYKTYPHOI'O CUHTE3a CPEJICTB
U3MEPEHMUS;

yMeThb-

- HCIOJIb30BaTh IPUHIIMIIBI IOCTPOCHUS U CTPYKTYPY CUCTEM aBTOMATU3UPOBAHHOTO
npoektrpoBanus (CAIIP) kak MeToab! pacuéra KOHCTPYKIIMU IpUOOpa;

- npunuunsl npumenenuss ECK/I, ECTIL, ECII;

- pa3paboTaTh CTPYKTYPHYIO CXEMY CPEJICTBA U3MEPEHUS U IIPOBECTH PAacUeT €ro OCHOBHBIX
TEXHUUYECKHUX U METPOJIOTUUYECKUX XaPAKTEPUCTHUK.

BJIaJIeTh HABBIKAMM - HCII0JIb30BAHUS CTAaHAAPTHBIX CPEACTB aBTOMATU3aLlMU IPOEKTUPOBAHUS;
[IpyHIMIIBI TOCTPOEHUS U CTPYKTYPA CUCTEM aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUSA .

HMeTh ONBIT JeSITeJbHOCTH - [10 pacueTy ¥ MPOEKTUPOBAHUIO JIETaJIeH 1 y37I0B pa3pabaTbiBaéMbIX
CPEJICTB U3MEPEHMH B CHCTEMaX aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS.

2. MecTo qucuMIIMHbI B cTpykType OII

JucnumimHa Oa3upyeTcss Ha 3HaHUAX, paHee NPUOOPETEHHBIX CTYAEHTAMM NpPH HU3Yy4YE€HUU
CIIEYIOIINX JUCLHUIUINH:

— (usuka;

— DJIEKTPOTEXHUKA,

— DJIEKTPOHUKA,

— o01as Teopusi U3MEPEHUI;

— METpOoJIorus,;

— yIOpaBJIEHUE KaYECTBOM.
3HaHMs, TOJY4YEHHbIE TIIpM H3YYEHMM MaTepuana JaHHOM JUCLUIUIMHBI, HMEIT Kak
CaMOCTOSITENIbHOE 3HAUY€HUE, TAK U UCIIOJIb3YIOTCS MTPU U3YYEHUH IPYTUX AUCLUILINH:

— METOJIbI U CPENICTBA U3MEPEHUN;

— MPUKIIAJHAS METPOJIOTHSL.

3. O6nem aucuumiaunsl B 3E/akagem. uac
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Jannpie 06 obmemM o0beMe AMCUUIUIMHBL, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU pabOoThI MO
JTMCUUIUIMHE (M pachpeaeseHue 3TOi TPYAO0EMKOCTH TI0 CeMeCTpaM) MpeJicTaBlIeHb! B Tabuuie 1

Tabmuna 1 — O6beM U TPYLOEeMKOCTh TUCIUILTUHBI

Bun ydyeOHOU paboThI Bcero TpymoeMKoCTh IO CeEMeCTpam
Ne§ N9

1 2 3 4
OO0uas Tpya0eMKOCTh 6/ 216 3/108 3/108
aucuunanHbl, 3E/(1ac)
Ayoumopnwie 3auamus, BCETo vac., 28 16 12
B mom uucne
nexuu (JI), (dac) 8 8
[MpakTHyeckue/ceMUHapCKHUe 3aHATHS 12 12
(I13), (4ac)
nabopatopusie paboTsl (JIP), (dac) 8 8
KypcoBoii mpoekT (padota) (KII, KP), * *
(qac)
Dk3aMeH, (4ac) 9 9
Camocmoamenvhas paboma, BCETO 179 83 96
Bui NpoMesKyTOYHOT0 KOHTPOJIS: OK3., OK3. 3ayer
3aueT, 7udd. 3aueT, 3x3ameH (3adeT, 3ayer
Hudd. 3a4, IK3.)

4. ConpepxaHue TUCUUILTUHBI
4.1. PacnpenejieHHe TPYA0EMKOCTH AUCHMIIIUHBI
10 pasjaejiaM U BUAAM 3aHATHI
Pa3nensl U TeMbl AUCHUTUIMHBI U UX TPYIOEMKOCTh MPUBECHBI B TabIuUIlE 2.
Tabmmna 2. — Pa3aensl, TeMbI JUCIUTUIMHBI U HX TPYJAOEMKOCTh

Pasnenel, TeMBbI AUCIIAIIIMHEL Jlekmmuu | 113 (C3) JIP KII CPC
(dac) (dac) (qac) (dac) (uac)
Cemectp 5
Pa3znen 1. U3mepurensHble 2 2 20
npeoOpa3oBaTeNy Kak COCTaBHAs 4acTh
CpPEACTB U3MEPEHUSI.
Pazgen 2. ®uzuko-TexHUUEeCKUE 2 2 20
3¢ exThI, TexKaIe B OCHOBE
npeoOpa3oBaTesei.
Paznen 3. TouHOCTh U3MEPUTENBHBIX 2 2 30
npeoOpa3oBaresei.
Pa3nen 4. OCHOBBI MPOEKTUPOBAHUS,
METO/IbI aHAJTM3a Ka4eCcTBa U




CTPYKTYPHOTO CHHTE3a CPECTB 2 2 13

U3MEPCHUSL.

HTOro B cEMECTpE: 8 8 83
Cemectp 6

BrinosiHeHUE KypCcOBOI0 MPOEKTa 0

Hroro B cemectpe: 12 96

Urtoro: 8 12 8 0 179

4.2.

Conep:xkanue pa3iejoB U TeM JEKIHOHHbBIX 3aHATHH

ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHN PUBEACHO B Ta0IuIe 3.

Ta6mmma 3 - ComeprxaHue pa3esioB U TeM JEKIIMOHHBIX 3aHATHI

Howmep paznena

Hazpanue u COACPIKAHUC PA3ACIIOB U TCM JICKHHMOHHbBIX 3aHATHH

1

Tema 1.1. Knaccudukaims n3smMepuTeabHbIX TpeoOpa3oBaHuil 1
npeoOpa3oBareseit.

Tema 1.2. CTpyKTypHbIE CXE€MBI U MaTEMaTUYECKHUE MOJIEIH
npeoOpa3oBaresiell U CpeJICTB U3MEPEHHUS.

Tewma 2.1 M3mepurenbHbie MpeoOpa3zoBaTen Ha OCHOBE d(hPEKTOB
KBaHTOBOH (PU3UKH.

Tewma 2.2 Pe3ucTuBHbBIE, EMKOCTHBIC, HHYKTUBHEBIE,
MbE30AJIEKTPUYECKUE, ONTHYECKHUE TPeoOpa3oBaTey U Mp.

Tema 2.3 ®uznyeckue OCHOBBI TEPMOMETPHUH.

Tema 3.1 ®akTOpbl, BIUSIOLUIME HA TOKA3ATEIN Ka4YeCTBA U
METPOJIOrMYECKHE XapaKTepUCTUKU IIPeoOpazoBaTeei.

Tema 3.2 MeTo/1bl HOBBILLIEHUS UX TOUHOCTH M IMOMEXOYCTOMYHUBOCTH.
Knaccudukanms meto10B nossimenust TouHoctu UIT.

Tema 3.3 MeTtponoruueckoe odecrneueHrue U TeXHHUECKUH KOHTPOJIb
CPEJCTB U3MEPEHHUS.

Tema 4.1 COop u aHamu3 UCXOJHBIX MHPOPMAIIMOHHBIX JaHHBIX JUISI
MIPOEKTUPOBAHHUS CPEACTB U3MEPEHUS.

Tema 4.2 Pacder METPOJIOTHUECKUX XaPAKTEPUCTUK U3MEPHTEITBHBIX
npeoOpa3oBaTeneil u CpeICTB N3MEPEHHS.

Tema 4.3 Pacuer u mpoeKkTUpoOBaHHE pa3padbaThIBAEMBIX CPENICTB
M3MEPEHUH C NCTIOIh30BaHUEM CTAHIAPTHBIX CPEJICTB AaBTOMATH3AIHH
MIPOEKTUPOBAHMUS.

4.3. Tlpakrnyeckue (CeMMHApPCKHE) 3aHITHS

Tembl IpaKTHUECKUX 3aHATUI U UX TPYJOEMKOCTb IPUBEIEHBI B Ta0bnuiie 4.
Tabnuua 4 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

No
/o

Tpya0eMKOCTb, Ne

Tembl MpaKTHYECKUX 3aHATHI DopMbI IPAKTUYECKUX 3aHATHHI (1ac) pasnena
JTUACIIHII-




JIMHBI
Cemectp 6
1 [TapameTpuyeckue N3ydeHune CTpyKTypHBIX CXEM 6 12,3
HU3MEPUTEIIbHBIE PE3UCTUBHBIX, EMKOCTHBIX,
peoOpa3oBaTeu. MHAYKTHBHBIX,
npeoOpa3oBareiieil 1
METO/0B TOBBIIICHHS UX
TOYHOCTH.
2 r 3y4eHne CTPYyKTYPHBIX CXEM 6 12,3
eHepaTopHbIe WHTYKIHOHHBIX,
H3MCPUTCIIBHBIC [IbE302JICKTPUYECKUX,
peoOpa3oBaTey. AIEKTPOUHIYKIIUOHHBIX
npeoOpazoBarenei u
METO/I0B HOBBIILIECHUS UX
TOYHOCTH.
TepmoanexkTpuueckue
npeoOpazoBarenu. PacyeT ux
IOTPELIHOCTH, 00YCIIOBIEHHON
M3MEHEHHEM TeMITEPATYPHI.
Bcero: 12
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh PUBEICHBI B TaOIUIIE 5.
Tabnuua 5 — JIaGopaTopHble 3aHATHS U UX TPYJOEMKOCTb
Ne T
2 JTIOEMKOCTh
HanmenoBaHue 1a00paToOpHBIX paboT by ' | Nepasnena
n/m (qac) JUCLUTIINHBI
Cemectp 5
1 | UccnenoBanne HHAYKTUBHBIX ITpeoOpazoBarenei 1 1,2,3
2 | UccnegoBanue peocTaTHbIX MpeoOpa3oBaTeieit. 1 1,2,3
3 | UccnenoBanue TepMOMETPUUECKUX ITpeoOpa3zoBareie 2 1,2,3
4 | HUccrnenoBanue (HOTOIICKTPHUSCKUX IpeoOpa3oBaremneit 2 1,2,3
5 | UccnenoBanne mbe302JIEKTPUIECKUX MMPeoOpa3oBaTesiei 2 1,2,3
Bcero: 8

4.5.

Kypcosoe npoekTnpoBanne (pabora)

[{enb KypcOBOTO POEKTa: HAa OCHOBE (PU3UKO-TEXHUYECKUX d(HD(PEKTOB, JEKAIINX B OCHOBE
npeoOpasoBareneil pa3paboTaTh CTPYKTYPHYIO CXeMy Ipeodpa3oBarersi, UCCIeI0BaTh €ro
byHK1HIIO IpeodpazoBanus. M3yunTs (akTophl, BIUAIONIAE HA METPOJIOTHIECKIE XapaKTePUCTUKU

npeoOpaszoBareisi U pacCMOTPETh METO/IbI MOBBILIECHUS €r0 TOYHOCTH.




ITpumepHBIe TEMBI 3aJaHUI Ha KypCOBOM MPOEKT NpuBeeHbl B pasaene 10 PIT/I.

4.6. CamocrosiTeibHasi padoTa CTyJIeHTOB

Bunbl camocTosaTensHON paboThl U €€ TPYJ0EMKOCTh IMPUBEICHBI B Ta0uIIe 6.

Ta6ymia 6 Bunibl camocTosTensHON pabOThI U €€ TPYJI0EMKOCTh

Bunx camocTosiTennbHONH pabOTHI Bcero, uac Cemectp 8, gac Cemectp 9, gac
1 2 3 4
CamocrosiTebHass padoTa, BCEro 179 83 96
H3y4eHHUE TEOPETUUECKOr0 MaTepuaia 20 20
nmuctinHe (TO)
KkypcoBoe mpoektupoBanue (KII, KP) 20
pacuetHo-Tpaduueckue 3aaanus (PI'3) 12 20
BhINOJIHEHUE pedepara (P) 12 20
[Moxrororka k Tekyuiemy koHTpoJto (TK) 12 12
nomarrnee 3aaanue ([13) 4 8
KOHTPOJIbHBIE paboThl 3a09HUKOB (KP3) 3 16

5. Hepeqeﬂb y‘leﬁHO-MeTOJII/l‘leCKOFO o0ecnedyeHus AJI CAMOCTOSATEIbHOM paﬁoTbl

00y4YarIuXxcst 1Mo JUCHUILIMHE (MOIYJII0);

yqe6HO'MCTO,I[I/IquKHe MaTCepuaJibl IJIsd CaMOCTOSTEIbHOU pa6OTI:>I CTYACHTOB YKa3aHbI B II.II.

8-10.

6. IlepeyeHb OCHOBHOII M JONMOJIHUTEILHON JUTEPATYPHI

6.1. OcHoBHasi iMTEpaTypa
[lepeueHb OCHOBHOM JIUTEpaTyphl IPUBEIEH B TAOIUIIE 7.

Tabnuua 7 — IlepeyeHb OCHOBHOM JINTEpaTypPhl

Mudp bubnuorpaduueckas ccouika / URL aapec

KomnuecTtBo
DK3EMIUIIPOB B
o6ubanoreke
(KpoMe JIEeKTPOHHBIX
9K3EMILISPOB)

1. MnxeHepHble U HAy4YHbIE IPUIIOKEHHS HA 0a3e TEXHOJIOTHA
National Instruments - 2013 : c6opuuk Tpymos XII
MEXTyHApPOAHOIN HayYyHO-IIPAaKTUYECKOH KOH(pEpeHIUH,
Mocksa 28-29 nostopst 2013 r. - Mocksa : JIMK Ilpecc,
2013. - 436 c. - ISBN 978-5-97060-074-0. - TekcrT :
anexTpoHHsId. - URL:
https://new.znanium.com/catalog/product/1027484 (nara
oOpamenus: 01.05.2020) 10 5 JIET

2. T'yces, B.I'. MeTo/pl NOCTPOEHHUSI TOYHBIX HJIEKTPOHHBIX
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3.

ycTporcTB : yueb. mocodue / B.I'. I'yces, T.B. Mupuna ; mox
Hayu. pen. B.C. ®etucosa. - 4-e usz., crep. - Mocksa :
OJIMHTA, 2017. - 268 c. - ISBN 978-5-9765-1519-2. -
TexcT : anexTponHslid. - URL:
https://new.znanium.com/catalog/product/1034298 (nara
obpamenus: 01.05.2020)

Adanacwes, A. A. usnueckre OCHOBBI H3MEPEHUHN U
3TajoHsl : yuel. mocobue / A.A. Adanacbes, A.A. IloronuH.
— Mocksa : UH®PA-M, 2018. — 246 c. — (Bsicmiee
obpa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook _598da02128e609.60046
688. - ISBN 978-5-16-106069-8. - TekcT : 37eKTPOHHBIH. -
URL.: https://new.znanium.com/catalog/product/882396
(nata obpamenus: 01.05.2020).

6.2. JlonoIHUTeIbHAS JTUTEpaTypa

[lepeueHs AOMOMHUTENBHOM JIUTEPATYPHI IPUBEJCH B TaOnuIie 8.
Tabnuma 8 — [lepeueHb JONOTHUTENBHOMN TUTEPATYPHI

[udp

bubnuorpaduueckas ccouika/ URL agpec

KonnyecTBo 3K3eMIIISIpOB B
Ooubanoreke
(KpoMe 3JIEKTPOHHBIX
9K3EMILISPOB)

Marga, FO.C. LabVIEW: mnpaktudeckuii Kypc
ISt WH)XEHEPOB U pa3paboOTYNKOB
[DnexTponnsiit pecypc] / FO.C. Marna. - Mocka
: AIMK Ilpecc, 2012. - 208 c. - ISBN 978-5-
94074-782-6. - Tekct : snexTpoHHbii. - URL:
https://new.znanium.com/catalog/product/517648
(mata obpamenus: 01.05.2020)

7. Tlepeuenb pecypcoB nHpopManuOHHO-TelekoMMYHuKanuonHoi cetu UHTEPHET,
HEO0XOAUMBIX VIS OCBOCHHSI JUCIUNJIMHBI

[Tepeuens pecypcoB uHpOpMaroHHO-TenekoMmmyHukannonHoi cetn MHTEPHET, neoOxomumeix
JUUIS OCBOCHMSI TUCIIMIUIMHBI TPUBEIEH B Tabnuiie 9.

Tabmuna 9 — Ilepeuens pecypcoB mHbopmannoHHO-TenekommyHuKanmonno cetu UHTEPHET,
HEOOXOIMMBIX JUISI OCBOCHUS TUCITUTITUHBI

URL anpec

HaunmenoBauue

He npenycmoTtpeno

8. IlepeueHb HH(POPMAIHOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMBbIX ITPH OCYIIECTBJICHUH
00pa3oBaTeILHOIO NMpouecca N0 AUCHUILINHE

8.1. IlepeyeHb MPOrpaMMHOI0 OGecTIeYeHUsI
[lepeuenp UCHOIB3yEMOI0 MPOrPAMMHOT0 O0OecTieueHus peicTaBieH B Taduuue 10.

Tabnuma 10 — [lepedenp mporpaMMHOTO oOecTiedeHUS

Ne i/t

HanmenoBanue
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Lab View, Multisim, MathCAD

8.2. IlepeyeHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepeuenp UCTIONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpeCTaBiIeH B Tabmuue 11.
Tabmuua 11 — Ilepeuerr nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuajbHO-TEXHUYECKAs 0a3a, HEOOX0IUMAsA [IJIsl OCYIIeCTBJIEeHHs 00Pa30BATEILHOT0
npouecca no JUCHUILINHE
CocraB MaTepuaaIbHO-TEXHHUECKOM 0a3bl IIpeicTaBlieH B Tabauie 12.

Tabmuma 12 — CocraB MaTepralibHO-TEXHIUYECKOH 0a3bl

Howmep ayautopuu
Ne n/mt HanmeHoBaHME COCTABHOW YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl (ipu
HEOOXOIMMOCTH )
1 JlexuuonHas aynuropus
2 MynbpTUMeaHiiHAS JIEKIMOHHAS Ay AUTOPHUS 13-13
3 Aynuropus 1a00paToOpHBIX paboT 52-51

10. ®oH1 OLIeHOYHBIX CPEACTB /1Jisl IPOBeeHUsI IPOMEKYTOYHONH aTTeCTAUH 00yYaAI0IINXCS
10 JUCHMILIHHE
10.1. CocraB ¢oHIa OIICHOYHBIX CPEICTB MpUBEACH B Tabmume 13
Tabmuma 13 - CocTtaB (OHAA OLIEHOYHBIX CPEACTB JUIL IPOMEXKYTOUHOH aTTeCTaluu

Bun npomexyTouHol arTecTauuu [IpuMepHBIil IepeUeHb OIIEHOYHBIX
CPEACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;

3auer Crircox BONpOCOB;

BrinonHeHne KypcoBoro npoekra OKcriepTHasT ~ OLEHKa  Ha  OCHOBE
TpeOOBAaHUN K COJEPKAHUIO KYpPCOBOTO
ITPOEKTA.

10.2. TlepeueHb KOMMETEHIMH, OTHOCAIIMXCA K AUCHUIUIMHE, W 3Tanbl MX (OPMHUPOBAHMS B
MIPOIIECCE OCBOSHUS 00pa30BaTEIFHOM MPOTPaMMBI IPUBEICHBI B Ta0wuIle 14.

Tabmuua 14 — IlepeueHb KOMIETEHIMH C yKa3aHMEM JTarnoB UX (OpMUpOBaHHS B Hpolecce
0CBOEHUs1 00pa30BaTeNIbHOM MPOrpaMmbl

Otamnbl GOPMUPOBAHKS KOMIIETEHITUN 10
Homep cemecTpa

JUCIUILIMHAM/TIpaKTHKaM B nporiecce ocBoeHus OI1

[1K-3 «crocoOHOCTh BBIMOJIHATH PAOOTHI MO METPOJIOTUYECKOMY OOECIEUEHHI0 U TEXHUYECKOMY
KOHTPOJIIO; UCTOJIb30BaTh COBPEMEHHBIE METO/IbI N3MEPEHUH, KOHTPOJIS, UCTIBITAHUM U YIIPABICHUS
KaueCTBOM»

7 YnpagneHue KauecTBOM

Teopuss u pacder U3MEpPUTENBHBIX IpeoOpa3oBareneil u
npudopoB

9 Teopuss u pacuer U3MEPUTEIBHBIX TMpeoOpa3zoBareneii |
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npubopoB
10 N3mepenns B TEXHUYECKUX CHCTeMax
10 Mertposoruueckoe oOecriedeHre )KU3HEHHOTO ITUKIIA TIPOTYKITHH
10 [{udpoBbie METONBI M CPEICTBA U3MEPECHUI

[1IK-22 «cmocoOHOCTh MPOU3BOAUTH COOp M aHANM3 MCXOAHBIX WH(MOPMAIMOHHBIX NAHHBIX IS
IIPOCKTUPOBAHUS CPEICTB U3MEPEHUS, KOHTPOJISA U UCIIBITAHUI»

Teopuss u pacueT U3MEPUTENBHBIX TpeolOpa3oBaTeneii u

8
puoOpOB

8 Ba3e!r qagHBIX

9 Teopuss © pacder U3MEPHUTENBHBIX MpeoOpa3oBareneii u
puOopoB

10 ABTOMaTH3WPOBAHHOE MPOCKTUPOBAHUE U3MEPUTEITHHBIX CHCTEM

[TK-23 «cnocoOHOCTh MPUHUMATH y4acTHE B paboTax MO pacueTy U MPOCKTHUPOBAHUIO JeTallel U
y3JI0B pa3pabaTbIBa€MbIX CPEJICTB H3MEPEHUM, HCHIBITAHUH M KOHTPOJIA B COOTBETCTBHH C
TEXHUYECKUMHU 33/IaHUsSIMHU M HCIOJBb30BAHMEM CTAHJAPTHBIX CPEACTB  aBTOMAaTHU3allUU
MPOEKTUPOBAHUSD)

3 MarepuanoBenenue

DIIEKTPOTEXHUKA

HpI/IKJ'IaI[HaH MCXaHHKa

BJ'ICKTpOTeXHI/IKa

DNeKTpOHUKA

DNeKTpOHUKA

IIpukiagHas MexaHuka

Mertobl ¥ CpeaCcTBa U3MEPEHUI

Teopuss M pacueT U3MEPUTENBHBIX HpeoOpa3oBaTeneil u
npubopoB

OpFaHI/I3aIII/I$I ¥ TEXHOJIOTHS UCITBLITAHNI

© [© o |Noloal sl Dw

Teopuss u pacder U3MEPUTENBHBIX IpeoOpa3oBareneil u
npudopoB

[ =Y
o

ABTOMaTI/I3I/IpOBaHHOC IMPOCKTUPOBAHNUEC U3MEPUTCIIBHBIX CUCTEM

KOMHBIOTCpHBIe cpeacrtBa MPOCKTHUPOBAHUA  DJICKTPOHHBIX

10 .
YCTPOWCTB

[1K-24 «cmocoOHOCTh pa3pabaTbiBaTh padOUyI0 MPOEKTHYI0O M TEXHHUYECKYIO JOKYMEHTAIIHUIO,
O0QOpMIISITH 3aKOHYEHHBIE NPOEKTHO-KOHCTPYKTOPCKHE pPAOOTHI € MPOBEPKOH COOTBETCTBUS
pa3pa6aTHBaeMHx IIPOCKTOB U TEXHUYECKOMI JOKYMCHTAIMKU CTaHAapTaM, TCXHUYCCKUM YCIOBUAM
A JIpyTMM  HOPMAaTUBHBIM  JOKYMEHTaM; IIPOBOAUTE  METPOJIOTMYECKYH)  DKCIEPTU3Y
KOHCTPYKTOPCKOHM M TEXHOJIOTUYECKOU JOKYMEHTAITHI

2 WmxeHepHas 1 KOMIbIOTepHas rpaduka

Mertponorus

Mertponorus

OCHOBEBI TEXHOJIOTHH IMPONU3BOACTBA

OCHOBBI IPOEKTUPOBAHUS TPOLYKIINH

Teopuss M pacueT U3MEPUTENBHBIX THpeoOpa3oBaTeneil u
npubopoB

©O©| 0 |[Ofo| o ol

MGTPOJ'IOFI/I'-IGCKaf{ SKCIIEpTHU3a
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OCHOBBI IPOEKTUPOBAHUS TPOLYKIIMH

Teopuss u pacueT U3MEpPUTEIBHBIX IpeoOpa3zoBareneii |
puoOpOB

10.3. B kadecTBe KpUTEPHEB OLICHKH YpPOBHS CHOPMHUPOBAHHOCTH (OCBOEHHS) y OOYYaIOIMIUXCS
KOMIIETEHIIMI MPUMEHSETCS IIKajla MOIyJIbHO—PEUTHHIOBOM CHUCTEMbI yHUBepcuTeTa. B Tabnmue
15 mnpencraBinena 100—0ammpHas u  4-OayuibHas IIKanbl IS OIEHKH C(OPMHUPOBAHHOCTH
KOMIIETECHIINH.
Tabmuua 15 —Kpurepun onieHKH ypoBHSI CHOPMHUPOBAHHOCTH KOMITETCHINH

Or1eHKa KOMITETEHITHHN

100-
OayibHAas
HIKAJIA

4-0anbHas
LIKajga

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

85 <K <100

«OTIIMYHO»
<Ga4YTCHO»

- o0yyaromuicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTrPaMMHBIN
MaTepHa;

- YBEPCHHO, JIOTUYHO, TIOCJICIOBATEIIEHO ¥ TPAMOTHO €0 HU3JIaraer;

- ONMpasiCh Ha 3HAHUS OCHOBHOW W JONOJHHUTEIBHOW JMTEPATyphI,
TECHO MPUBS3BIBAET YCBOCHHBIC HAyYHbBIC TIOJOXKCHHS C MPAKTHUECKOM
NESATEIILHOCTHIO HAIPABIICHHUS;

- yMeJIO OOOCHOBBIBACT U aPTyMEHTHUPYET BBIIBUTAEMbIC UM UJICH,

- JieJaeT BEIBOIBI U 0000IIEHH;

- cBOOOJTHO BJIAJICET CUCTEMOM CHCITMAIM3MPOBAHHBIX MMOHATHH.

«XOpOLIO»
(Ga4YTCHO»

- 00y4aroIIUIiCS TBEPIO YCBOMI IIPOrPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYImECTBY U3JIaraeT ero, ONHPasCh Ha 3HAHUSA OCHOBHOM
JTUTEPaTYPHI;

- HE JIOIYCKAeT CYNIECTBEHHBIX HETOUHOCTEHH;

- YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JEATSIBHOCTHIO
HaIPaBJICHUS;

- apryMEHTHPYET HayuHbIE MMOJIOKECHHUS,

- JeJaeT BEIBOIBI U 0000IIEHH;

- BJIQJICET CUCTEMON CIEIUATM3UPOBAHHBIX MOHSATHH.

55<K<69

«yIOBJIETBOPU
TEJTBHO»
«GAYTEHO»

- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3Jaraer €ro, ONMUpasCh Ha 3HAHUSA TOJBKO OCHOBHOHN
JIUTEpaTyphl;

- JIOIYCKaeT HeCYLIeCTBEHHbIE OUTMOKHU U HETOYHOCTH;

- UCHBITBIBAECT 3aTPYJHEHHs B IPAKTUYECKOM NPHUMEHEHUH 3HAHWMI
HaIlpaBJICHNUS,

- ¢1a00 apryMeHTHPYET Hay4Hble OJIOXKEHHUS;

- 3aTpyAHseTcs B ((OPMYJIMPOBAHUH BBHIBOJIOB U 000OIIEHHIA;

- YaCTUYHO BJIAJICET CUCTEMOM CIENUAIN3UPOBAHHBIX TOHSATHI.

«HEYJIOBIIETBO
PUTEITEHO»
«HE 3a4TEHO»

- oO0ydaromuiicss He YCBOWJI 3HAUUTEIBHOW YacTH MPOTPAMMHOTO
MaTepHaa,

- JIONyCKaeT CYIIECTBEHHbIE OMMOKH M  HETOYHOCTH
paccMOTpeHHH TTPoOJIeM B KOHKPETHOM HalpaBJICHUH,

- ICTIIBITBIBAET TPYAHOCTH B MIPAKTUIECKOM MPUMEHEHUH 3HAHUH;
- HE MOXXET apryMEHTHPOBATh HAYYHBIE TIOJOKEHHUS;

- He (OPMYIIUPYET BBIBOJIOB U 00OOIIECHUIA.

npu

10.4. TumoBble KOHTPOJIBHBIC 3aJJaHUS WA UHBIE MaTEPUAIIbI:
1. Bonpocsr (3agaun) a1t sk3aMena (tadmmma 16)

Tabmuia 16 — Boripocs! (3amaun) 115 9K3aMeHa

Ne /1t

[lepeuens BonpocoB (3aa4) AJs IK3aMeHa

Bunbl u3meputenbHbIX MpeoOpa3oBaHMiA.
W3mepurenbubie mpeodpazoBarenu. Mx kiaccudukanus u
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11

12

13
14
15
16
17
18
19
20
21
22
23
24

OCHOBHBIE XapaKTEPUCTUKH.
CraTtnueckas xapakrepuctuka (QyHKIHs) mpeoOpa3oBaHus
M3MEpUTENIBHOTO Tpeo0pa3oBaTess.

Junamudeckas xapakrepuctuka (pyHKIus) mpeodpazoBaTes

DneKTpoMexaHUueCcKHe Mpeodpa3oBaTey.

KoMmieHcaTopsl IOCTOSIHHOTO TOKA.

MoctoBbie cxembl. MOCTBI TOCTOSIHHOTO TOKA.

MoctoBbie cxeMbl. MOCTBI IEPEMEHHOTO TOKA.

[TpeoOpazoBareny nepeMeHHOr0 HAPSKEHUS B IOCTOSTHHOE.

[TpeoOpa3zoBaTeny aMITUTYAHOTO 3HAYCHHUS IEPEMEHHOTO
HaMpPsSHKEHUS B TOCTOSTHHOE.

[TpeoOpaszoBaTenu cpeAHEKBAIPATUIECCKOTO 3HAUYCHHS IEPEMEHHOTO
HaMpPsHKEHUS B TOCTOSTHHOE.

[TpeoOpa3zoBaTenu CpeAHEBHINPSMIEHHOTO 3HAYEHUS IIEPEMEHHOTO
HaMpPSHKEHUS B TOCTOSTHHOE.

Tennosie mpeoOpa3zoBaTeny.

WuaykTUBHBIE H3MEPUTETbHBIE TPEOOPA30BATEIH.

TeH3o0pe3ucTopHbIe MPEOOPA30BATENH.

EmkoctHbIe mpeoOpa3oBaTeny.

@DOTOINEKTPUIECKUE TIPEOOPA30BATEIIH.

[Tpe30n5ekTpudeckue npeoopa3oBaTesu.

[TpeoOpasoBarenu Ha 3 dexre Xoma.

Honu3zanoHHble U3MepuTeIbHbIE TIPeoOpa3oBaTeu.

AHanoro-uupoble Ipeodpa30BaTEIH.

[{udpo-ananorosele npeoOpa3zoBaTeu.

DNEKTPOUHIYKIIMOHHBIC TTpeoOpazoBarenu. O0iIacTh UX MPUMCHECHHS.

AXTyanbHBIE BOIPOCH H3MEPUTEIBHBIX TEXHOJIOTHH, KOTOPBIE HEOOXOMMO pelaTh Ha

COBPCMCHHOM 3Tallc pa3BUTHUA HSMepHTeﬂbHOﬁ TEXHHUKHU.

2. Bompocs! (3amaun) quist 3aueta (Tabnuna 17)

Tabnuna 17 — Bonpocs! (3agaun) aj1s 3a4era 3ayeTa

Nen/m | [lepeuens BompocoB (3a7au) Ams 3a4era
1 JlaiiTe onpeenenue, 4To TaKoe U3MEPUTENbHBIN MpeoOpazoBarens (MII).
2 Bce BbInoHseMble TPU U3MEPEHUSAX MTPeoOpa30BaHus AEAT Ha TPYIIIbI,
BOIIPOC - HA Kakue?

3 [To kakomMy npuUHIUIY PabOTHI JENIATCS U3MEPUTEIbHBIE TPpeodpazoBaTeIun?

4 [lepeuncnure oCHOBHBIE TUIIBI TpeoOpa3oBaTeneil Kax /10 IpyIIbL.

5 [TpuBeauTe MpUMEpPHI IPUMEHEHHS H3MEPUTENIBHBIX MPE0Opa30BaAHHIA.

6 [lepeuncnure ocCHOBHBIE MTPeoOpa3yeMble MapaMeTpbl HCTOYHUKOB HH(OpMaLIuy B
00JIaCTH 3IEKTPUUECKUX U3MEPEHUH.

7 ITpusenure npumeps! U1 HeaNEKTpUUECKNX BETUYNH B JJIEKTPUYECKUE.

8 ITpusenure npumepst U1, ocymecTBisiomux npeodpa3zoBaHue dJIEKTPUIECKUX
BEJIMYMH B JIEKTPUYECKUE.

9 [Tpuseaure npumepsl U1 eMKOCTHOTO ¥ MHAYKTUBHOTO THIIA.

10 JaiiTe onpeneneHue, 4To Takoe a0COMIOTHAS MTOTPEITHOCTH MPEe0Opa3oBaTENs 11O
BXOJY.

11 JaiiTe onpeneneHue, 4To Takoe a0CONMIOTHAS TTOTPENTHOCTH MPEe0Opa3oBaTENS 11O
BBIXOZY.

12 B yaudummposanaom npeobdpazoarene uzmepsemas OB npeodpazyercs B
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13

14

15
16
17

18
19
20

21
22

HOPMHPOBAHHYIO BBIXOJHYIO BEIHUNHY MOCTOSHHOTO HAMPSKEHUS U IIOCTOSHHOTO
TOKa B KaKOM Juana3zoHe?

Ha xakom npuHIume ocHoBaHa paboTa MarHUTORJIEKTPUUECKUX U3MEPUTEIbHBIX
MEXaHU3MOB B JJIEKTPOMEXAaHUYECKUX MTpeoOpa3zoBaTeisax?

Kak ompenensiercs cpeiHeKBaipaTHUECKOe (JIEHCTBYIOIIEE) 3HAYCHHUE [TEPEMEHHOTO
HapspKeHus?

Kakoii mpeoOpa3oBarenb Ha3bIBa€TCS UHAYKTUBHBIM?

HaiiTe onpeneneHue NOHIATHS "METO] U3MepeHus'.

Cpenu aHanoOroBBIX U3MEPUTENBHBIX TPE00Pa30BaHUN KaKKe SBIAIOTCS Hauboee
MHOT'OYHUCICHHBIMU?

Kaxkue mapametpst UIT oTHOCSTCS K yncity nHOOPMATUBHBIX?

Kak xiaccupuupyrot uaMepurenbHbie IpeoOpa3oBaTelu Mo Ha3HAYCHHIO?
Kakumu ko3 unienramu xapakrepusyercs CBsA3b MEKAY TUKOBBIM, AEHCTBYIOLIUM
Y CPETHEBBINPSIMICHHBIM 3HAYCHUSIMU HAIIPSHKCHUS ONIPEICIICHHON OpPMBI B
peoOpa3oBaTessaX MePeMEHHOTr0 HapsHXKEHUs B IOCTOSTHHOE?

Kakwue tunel npeoOpasoBaresneil OTHOCATCA K MapaMeTPUUYECKUM Ipeo0pa3oBaTeIIM
Kakwue tumnsl npeoOpa3oBarteneil OTHOCITCS K T€HEPaTOPHBIM MpeoOpa3zoBaTesiMm

3. Tembl u 3aJaHUC JId BBIIIOJIHCHHA KprOBOﬁ pa6OTLI / BBIITOJHEHUS KYpPCOBOI'0 IIPOCKTA

(Tabmuna 18)

Tabmuna 18 — [IpumepHbIii IepeueHb TeM Il BRITIOJTHEHUS! KypCOBOTO MPOEKTa

Ha Temy: MccienoBanue QpyHkiuii mpeoOpa3oBaHus MEPBUYHBIX U3MEPUTEIHHBIX

Ne i/m .
npeoOpazoBaTenei:
1 uQpo-aHaIOroBOro Mpeoopa3oBaTes
2 U3MepuTels naBieHus Ha 3ddexre Xosmra
3 MHAYKTUBHOT'O U3MEPUTENs IepeMeeHUH
4 WHAYKIIMOHHOTO YpOBHEMEpPA
5 TEPMODJIEKTPUYECKOT0 TEPMOMETPA
6 ANIEKTPOMHIYKIIHOHHOTO TIhUIEMEpa
7 (OTORIEKTPUIECKOT0 U3MEPHUTENSI MyTHOCTH PacTBOpa
8 PH wmetpa
9 €MKOCTHOT'O U3MEPUTEIs 1aBIeHUN
10 coJieHOMepa
11 TEH30PE3UCTOPHOTO U3MEPUTEINS JaBIICHUS
12 aHajoro-nu¢poBoro mpeodpazoBarTems
13 U3MEPUTEIS KPYTSILEro MOMEHTA
14 BJIaroMepa
15 NEKTPUYECKOTO aKCEIEPOMETPa
16 MMUPOMETPA
17 M3MEPUTEIIS MATHUTHON UHIYKIIUU
18 MOHM3AIMOHHOTO W3MEPUTEIS TOIIIUHBI
19 WHJYKIIMOHHOTO TaXxOMeTpa
20 MBE303JICKTPUIECKOTO U3MEPHUTEIISI TABICHUS
21 pacxooMepa KHUJIKOCTH (EMKOCTHOTO)
22 AJIEKTPUIECKOTO BUOpOMETpa

4. Bornpocsl 7151 TPOBEICHHS IPOMEKYTOUHOM aTTECTAIMU TIPH TeCTUpOBaHuH (Tadbmuia 19)

Tabmuma 19 — [IpumepHBIii IepedeHb BOITPOCOB ISt TECTOB
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Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

1 Ha3zoBure akTyanbHble BOIPOCHI U3MEPHUTEIbHBIX TEXHOJIOTHH, KOTOPbIE HEOOXOAUMO
pelaTh Ha COBPEMEHHOM ATalle pa3BUTUS U3MEPUTEIBbHON TEXHUKU.

2 JaliTe onpeneneHue, 4To TaKOe U3MEPUTEIBHBIN peodpaszosarens (MIT).

3 Bce BeImonHsIEMBIE IPH U3MEPEHUSAX NPEOOPA30BAHUS ACTAT HA TPYIIIIH,

BOIIPOC - HA Kakue?

4 [TosicauTe Kaccu(ukanuio U3MEPUTENBHBIX IPEOOPA30BAHNUMN, BHITOJTHEHHBIX B
aHAJIOrOBOM M ¢ poBoi hopmax.

5 [To kakoMy pHHIHITY PaOOTHI JENATCS U3MEPUTEILHBIC TPeoOpa3oBaTeIn?
Ilepeuncnure oCHOBHbIE TUIIBI IIPe0Opa3oBaTeNeil KaKa0M IPyIIIbI.

6 [TpuBeauTe IPUMEPHI TPUMEHEHHS N3MEPUTEIBHBIX MPEOOPa3OBAHHIA.

7 [Tepeuncnure 0OCHOBHBIE ITpeoOpa3zyeMble NapaMeTpbl HCTOYHUKOB MH(MOPMALIUH B
00JIACTH IEKTPUIECKUX U3MEPEHUH.

8 [Tpuseaure npumepsl UI1 HeanekTpuuecKux BEIUUYUH B AIEKTPHUECKUE.

9 [Tpusenure mpumepst U1, ocymiecTBistomux npeodpazoBaHue IMEKTPUIECKUX
BEJIMYMH B AIEKTPUUECKHE.

10 IIpusenure npumepst MI1 eMKOCTHOrO M MHYKTUBHOIO THIIA.

11 Jaiite onpeneneHue, 4To Takoe abCONIOTHAS MOrPEIIHOCTh peoOpa3oBaTes Mo
BXOJly.

12 Jaiite onpeneneHue, 4To Takoe abCOJIIOTHAS MOIPEIIHOCTh MpeoOpazoBaTes 1Mo
BBIXOAY.

13 B yaudummpoBannom npeodpaszoparese usmepsemas @B mpeobpasyercs B
HOPMHPOBAHHYIO BBIXO/HYIO BETMUYNHY MOCTOSTHHOTO HANIPSKEHHS U TIOCTOSIHHOTO
TOKa B KAKOM JiMana3one?

14 Ha xaxom nmpuHIUIe OCHOBaHa pab0Ta MArHUTORJIEKTPUIECKUX H3MEPUTEIBHBIX
MEXaHU3MOB B JIEKTPOMEXaHUYECKUX ITpeoOpa3zoBaTesx?

15 Kaxk onpenensiercst cpeiHEKBaipaTHIECKOE (IEHCTBYIOIIEE) 3HaYEHNE TTIEPEMEHHOTO
HaIpsHKEHUs?

16 Kaxoit mpeoGpa3oBaTenb Ha3bIBAETCS UHTYKTUBHBIM?

17 Jaiite onpenenenne NOHATHA "METO U3MEPEHNUS".

18 Cpenu aHanoroBbIX U3MEPUTENBHBIX TPE00Pa30BaHNN KaKHe SBIAIOTCS Haubosee
MHOTOYHCIICHHBIMU?

19 Kakue napamerpsr UI1 oTHOCATCS K urcny HH()OPMATUBHBIX?

20 Kak knaccupuuupyoT uaMepurenbHble Ipeodpa3zoBaTeIn Mo Ha3HAUECHUIO?

21 Kaknmu ko3 duiimenTamu xapakTepusyeTcst CBs3b MEXKy MUKOBBIM, JIEHCTBYIOIINM
U CPE/IHEBBINPSMIICHHBIM 3HAUEHUSMH HANPSKEHUs OTIpeieIeHHON (hopMbl B
peoOpa3oBaTeisX MEPEMEHHOI0 HapsKEHUS B IOCTOSTHHOE?

22 Kakue Tunsl npeobpazoBareneil OTHOCATCS K MapaMeTpUUYECKUM MTpeodpazoBaresim?

23 Kakue xapaxrepuctuku ans Ul sBisitoTcss 0oCHOBHBIMU?

24 Kakue npeoOpa3oBaHus OTHOCATCS K JJOMOJHUTEIBHBIM NIPe0Opa3oBaHUAM?

25 OObsicHUTE TPUHLIUIT PAOOTHI TETJIOBBIX IPeoOpa3oBaTesei.

26 OO0BscHUTE TPUHIMI PabOThI (POTOAIEKTPUUECKUX MTpeodpa3oBaTeei.

27 OObsicHUTE TPUHLIUIT PA0OTHI EMKOCTHBIX ITpeoOpa3oBaTesei.

28 OOBscHUTE TPUHIKI PaOOThl HHAYKTUBHBIX ITpeoOpa3oBaTeie.

29 OO0BsicHUTE TPUHITUT PaOOTHI TEH30PE3UCTOPHBIX TTpeoOpa3zoBaTeeii.

30 OO0BscHUTE TPUHIKI PAOOTHl HOHU3ALMOHHBIX MPeoOpa3oBaTesIeH.

31 B kakux mpeoOpazoBarensx ucnoibiyercs ddhdext 3ecdexa’?

32 JUis KakuX 1esnel UCTIoNIb3YI0TCS KOMIIEHCATOPBl TOCTOSIHHOTO TOKAa?

33 Kakne ¢pyHKINN BBITOTHSAET IEPBUYHBIN H3MEPUTEIBHBIN TPeoOpa3oBaTeib MpH
MaciTaOHO-BPEMEHHOM MpeoOpa3oBaHuu?

34 Hapucyiite crpykrypnyto cxemy ALII nocnenoBarensHOro cyera.

35 Hapucyiite crpyktypayto cxemy AL, peanu3yromiero npuHIUN ypaBHOBEIIMBAHUS.
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36
37
38
39
40
41
42
43

44

45

46
47
48
49
50
51
52
53
54

55
56

Hapucyiite crpykrypayto cxemy ALl ¢ orpuniarensHoit 0OpaTHOM CBS3bIO
Hapucyiite crpykrypnyto cxemy AL nopa3psaHOro KOgUpoBaHUs

Hapucyiite ctpyktyphyto cxemy AL ¢ 4acTOTHO-UMITYJIbCHBIM KOJIMPOBAHUEM.

K kakomy THITy OTHOCSTCSI HU3MEPHUTEIbHBIE TPeoOpa3oBaTe, OCHOBAHHBIC Ha
addexre Xomna?

Kakue HOpManu3aTopbl, 0COOEHHO MIMPOKO MCTIONB3YIOTCS Ui TpeoOpa3oBaHuit
TOKOB Y HaIlpsSKEHUIN?

Hapucyiite ynpouieHHy0 NpUHIMIHAIBHYIO CXEMY KOMIIEHCATOPa MOCTOSIHHOIO TOKa
1 OOBSICHUTE €ro padoTy.

Hapucyiite npuHIMNINaIbHYIO CXEMY OJMHAPHOTO MOCTA IIOCTOSIHHOTO TOKA U
00BSCHHTE €ro padoTy.

Hapucyiite npuHIMIHAIBHYIO CXEMY OJMHAPHOTO MOCTA IIEPEMEHHOI0 TOKA U
00BSICHHTE €ro padoTy.

Hapucyiite crpykrypHyto cxemy cpencrsa uzmepenus (CH) npsmoro
npeoOpaszoBanus. [lepeuncnure npuUMHbBI BOSHUKHOBEHHS MYJIbTUINIMKATUBHOMN U
aJJIMTUBHON cocTaBiiAromux norpeumHoctya CH.

Hapucyiite ctpykTypHyto cxemy cpeactsa uzmepenus (CH1) ypaBHOBENIMBAIOLIETO
npeobpaszoBanus. [lepeuncnure NMpUUMHBI BOSHUKHOBEHHS MYJIbTHILTMKATHBHOMN 1
aJIMTUBHON cocTaBisAroIuX norpemHocty CH.

Hapucyiite ynpouieHHy0 NpUHIMIHAIBHYIO CXeMY KOMIIEHCATOpa MOCTOSIHHOTO TOKa
1 00BsICHUTE ero paboTy.

Kakune AIIIT mosryannu HanboibIiee pacpocTpaHeHue?.

Kakue npumenstoT cnocoObl yMeHbleHus norpemnocreit UI1?

Kakoii MeTos1 n3MepeHHst UCII0JIb3YETCs B 3JIEKTPOUHIYKIIMOHHBIX TPe0Opa3oBaTesx,
C KaKoM IeJIbI0 U 00BACHUTE CYIIIHOCTh METOAA.

OObsicHUTE TPUHLIMIT 3aPSAKU a3PO30JIbHBIX YaCTUI M KOHCTPYKLIMIO 3apsIHBIX KaMep
B 3JIEKTPOMHAYKIIMOHHBIX ITPe0Opa3oBaTeIsX.

OO0bsicCHUTE IPUHLIUIT U3MEPEHMS 3apsiJia a3PO30JIbHBIX YACTULl U KOHCTPYKIIHIO
M3MEPUTENBbHBIX KaMep B 3JEKTPOUHIYKLIMOHHBIX MpeoOpa3oBaTesX.

[Tepeuncnrre BO3MOKHbBIE METO/IbI MOBBIIIEHNSI TOUHOCTH U3MEPUTENBHBIX
npeoOpa3oBaHU.

OObsicHUTE TPUHLIKIT PA0OTHI TaJlbBAHUYECKUX IIPE0Opa3oBaTENeH.

OOBsicHUTE NPUHIMI PabOThl OOpAIIEHHBIX MpeoOpa3oBaTemnei.

OObsicHUTE TPUHLIKIT PA0OTHI MHAYKIIMOHHBIX ITpeo0pa3oBaTeiei.

OOBsicHUTE TPUHIMI PabOTHI TEPMOIJIEKTPUUIECKUX NpeodpazoBareneil. [lepeuncnure
NII remnepatypsl.

5. KoHTpoJsibHBIE U TIPAKTHYECKUE 3aauH / 33aHusl 10 quciuruiinae (Tadiuia 20)

Ta6mmma 20 — [IpumepHBIii IepedeHb KOHTPOIBHBIX M MPAKTHYECKHX 33124

No /1t

[TpumepHBIii TepeueHb KOHTPOJIbHBIX U MPAKTUYECKUX 3a/1a4 / 3aJaHuil

1

ITpu rpanymnposke MII ¢ u3BectHol (JuHeHHOM) dyHKuuel npeodpazoBanus X = o, +
01Q TOJydeHBI YHUCIIOBBIE 3HAYCHUsS SKCIEPUMEHTAIBHBIX JaHHBIX, MPHBEICHHBIC B
Tabure 1 Tabmnma 1

Qi | 41- | 50- | 81- | 104- | 120- | 139- | 154- | 180- | 208- | 241- | 250- | 269- | 301-
i [ [ i i i i i i i i i i

Xil 4| 81014 |17 |20 |19 |23 |26 |30 |31 |36 |37

Haiitu MCTOAOM HAMMCHBIINX KBaJApPaTOB aHAJIUTUYCCKOC BBIPAXCHUC JIA
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rpanyupoBouyHOi xapakrepuctuku WUIT u moctpouts ee rpaduyecku.

I'panyupoBoyHas XapakTepUCTHKA TEPMHUCTOpPa tuna MKMT-16 B jauamazone

temreparyp 10...35 °C onuchiBaeTCst BRIpaKEHUEM:

RT = A8 B/T’
rae T — remneparypa B K.
[Toctpouth  JMHEWHYIO  TIPAaJyUpPOBOUYHYIO  XapaKTEPUCTHKY  TEPMHUCTOPA.
3navyenus A u B npuBenens! B Tab1.2.
Tabnuua 2
JaHHbBIC BapuaHnTbl
0 1 2 3 4 5 6 7 8 9
A, xOm 38,59 54,16 72,84
B, K 4650 4853 4763

B pesynabrare rpamympoBku WII mosyueHBl COOTHOIICHUS MEXKIY YHCIOBBIMH
3HAYCHUSMU (PU3NICCKUX BEITUYHH Ha BXOE U BbIxoze (Tabm.3).
BeiBecTn aHaIMTUYECKOE BRIpAXKEHHE Il PYHKIMU npeodpazoBanus UIT.

Tabauua 3
0,1

Us,B | 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
UBLIX)B

061 |08 |145 |205 [3,12 |410 |546 |6,82 |8,65 |10,45
0 KBaJ[paTUYHBIN JETEKTOP
5
2=
S
=
; UBLIX=aO+a1 UBX2
(H
1)
=2
o
T e g 23
Us,B | 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
UBBIXI
B 107 1,18 (152 |1,75 |2,36 |2,67 |352 |4,17 |512 |5,92
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E KBaJPaTUYHBIN JETEKTOP
A =

Q=

T o

_— UBLIx:ao+al UBX2
o =

o >

= =

o

5

o g 45

2 5

s

Us,B | 2,5 3,0 3,6 4,0 4,6 50 58 7,0 8,0 9,0
UBLIXI

B 1,31 [ 2,10 296 |3,23 |4,21 |4,56 5,32 6,26 6,91 7,53

Jorapu(pMUUECKU yCUITUTEIh

Ha3BaHUeE
UIl

<

=

>

=

% UBBIX: a0+ A:V BX

=2 (X,l

g2

S

T e 6,7

Q°C |10 20 30 40 50 60 70 80 90 100
Ry

kOm |8,15 |510 |425 |385 [3,7 |355 |348 [345 |338 |[331
O

= T

T €pMHUCTOP

S

<

jas]

<

=

>

> oy

% _ &4

S R= OLOSQ

o

= 2

& g 8.9

3 5

T

UB [005 [01 |02 [025 [03 |04 0,5 055 [0,6 0,7

IMA | 0,76 | 1,10 | 245 |3,75 |550 |12,30 | 27,35 | 40,52 | 61,35 | 135,6
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Beinpssimurens

Ha3BaHUE
NIl

- a ‘U
| =a, e

dop-
MyJia

AmnuTyaasiii naccuBHbl MIT nepeMeHHOro HamnpsKeHUs! B IIOCTOSSHHOE HAIpSKEHUE
(c  OTKpBITBIM BXOJIOM) COAEpPXKMT JUOJ, BKJIIOYEHHBIH IOCIEIOBATEIbHO C
CONPOTUBIIEHUEM Ry¢r HUCTOYHUKAa curHasa u KoHjeHcatop C, BKIIIOUEHHBIH
napajJieJIbHO CONPOTUBIEHUIO R, Harpy3Ku.

Homunanenas ¢pynkuus npeodpazoBanus UIT:

UC =KUm 1

rae U, - manpsokenue Ha Bbixoge MII; Uy, — ammutyna BxogHoro Hampsbkenus; K —

kod(puimeHT npeodpazoBaHus.

Juonpl B maptuu umeroT compotuBienue Rai = Ra (1£0,3), rme Ra —
HOMHHAJIbHOE 3HAUYEHUE COITPOTUBJICHHS JIH0J1a B OTKPBITOM COCTOSTHHUH.

Paccunrarh  MakcMMajabHO  JOMYCTHUMOE  OTHOCHUTEIBHOE  OTKIIOHCHHE
ko3¢ dunrenta npeodpazoBanus M1 oT HOMUHAIBHOIO 3HAYCHHMS, paBHOTO 1.

B 1a61.4 npuBenensl 3naueHus Ry.; Ry 1 Ryer.

Tabnuua 4
JlanHbie npennocneauss nudpa mudpa
0 | 1 2 3 |4 5 | 6 7 | 819
R OM 50 60 70 80
Ry, KOM 1 3 2
Ruer, KOM 0,1 0,15 0,1 0,15 0,2

Koadduunent npeobpazosanus gannoro UIT onpenensercs no popmyie:

[lpy w3MepeHHWM TeMIepaTypsl MPUMEHEH KPEMHHUEBBIH TEPMOPE3UCTOP C
¢byHKuMel npeodpazoBaHUs:

RTi = R250 [1 + (X.At +B(At)2)]’

rne A, = Ti — 25°C;

o = 0,78-10'2, rpan ct 7 P = 184 -10'5, rpaL[.C'2 - TeMIepaTypHbIE
KO3 (QULIUEHTHI.

[IpuBecTy cxeMbl BKIIFOUEHHUS TEPMOPEIUCTOPA COBMECTHO C JIMHEAPUZUPYIO-
UM TE3UCTOPOM Ry B muamazone uamepsieMbix TeMrnepatyp Tmin £ Ti < Tmax B caydae
paboTHl TEPMOPEZUCTOPA OT TeHEapaTopa HAPSKCHHS.

PaccunTtath 3HaueHue R yuy.

3uaueHust Ros5%; Tmin M Tmax MPUBEJIEHBI B Ta0M.5.
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Tabmuma 5
nocienHss mudpa mudpa
[lannbie
0 | 1 ] 2 3 | 4 | 5 6 | 7 | 8 |9
R250, kOM 1,5 2,5 3,5
Tmin,
I'pan C 30
Tmax,
I'pan C 45 95 65

[Ipu pabore Tepmope3ucTopa OT I'eHEepaTopa HANPSDKEHUS JIMHEApU3HpyIoliee
COIPOTHBIICHUE Ry BKITFOUACTCS, HAIPUMED, B BEPXHEE IJICUO JCITUTENS HAPSHKSHUSI.
Bripaxkenue 1yist pacyera JTUHEAPU3UPYIOIIETO CONPOTHBIICHHUS

2
a
R = Ros’ (? —1)+3Atm(a+BATM) |,

Torex — T
rne Aty = Ty —25° 3 Ty = w - cpejiHee 3HaYeHUe TeMIepaTypsl pabodyero

JMaIa3oHa.

B HOpMaTMBHO-TEXHMYECKOW JIOKyMeHTauuu Ha aHanoroseii HWII npuseneHsl
creayroume ero Hopmupoanusie MX.

B HopMmasbHBIX ycinoBusx uaMepenuil (npu temneparype 20°C W HanpsHKeHUH
nutanus 220 B) apguTuBHas momnpaBka K BbeIXoAHOMY curHainy y UII storo Tuma
HaxoJuTcs B mpenenax 0y, a cpeHee KBaJpaTUUecKoe OTKIOHEHUE BBIXOJHOTO CUTHAJA
OT HOMHHAJILHOTO HE MPEBBIIIALT Gy (Tab1.9).

Tabnuua 9
JTAHHBIE ITpennocnenss nudpa mudpa
0 1 2 3 4 5 6 7 8 9
0., MB -10 ... +10 545 -15 ... +15
O, MB 3 5 7

M3BecTHBI aHAIUTUYECKHE BBIPAKEHUS [JIs1 HOMHHAJIBHBIX (DYHKIMHA BIMSHUSA
temrepatypbl Wo(t) u Hanpsokenns Wo(v) B ceTH MUTaHUSI HA MTOTIPABKY:

olt) = Koo (1)
Wo(v) = -Ko) (v-0n),
e Ko = 0,5 MB/°C, Koy = 0,4 MB/B.
V3BeCTHBl AHAINTHYCCKUE BBIPAKEHHUS JUISI HOMUHAIBHBIX (YHKUMH BIHSHUSA
temneparypsl Wo(t) u Hanpsokerns B cetn mutanus We(V) Ha CpeHEKBAIPATHYEC- KOE
OTKJIOHEHHE BBIXOJJHOTO CHTHAJIA:

Wo(t) = Ko (t-tn)
‘{IG(U) = I<c$(u) (U'Un),
rac Ko(t) = 0,1 MB/OC; Kc(u) = 0,2 MB/B.
Tpebyercs onpenenuTs NONpaBKy, 00eCeUnBaIONIYI0 MPAaBUILHOCTD BBIXOIHOTO
curHana MII B pabounx ycioBUsSX U3MEPEHUN:

25°C<t<35°C;
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200B<V<230B,
a TaK)Ke TOYHOCTh PeoOpa3OBaHMsL.

10.5. Meronuueckue MaTepHalibl, ONPEACIAIONINE IMPOLEAYPhl OLCHUBAHUSA 3HAHWUN, yYMEHUH,
HABBIKOB M / WJIM ONBITA JESATEIbHOCTH, XapaKTePU3YIOIINX dTanbl (OpMUPOBAHUS KOMIETCHIIUH,
conepxkarcs B [TonoxxkeHnsax «O TeKyleM KOHTpOJIE YCIEBAEMOCTU M IPOMEXYTOUHOM aTTecTaluu
crynentoB ['YAII, oOyd4arommxcsi Mo mporpaMmbl BbICIIero obpazoBanus» U «O MoIynbHO-
PEUTHHTOBOM CHCTEME OIICHKH KauecTBa yueOHoM paboThl cTyneHToB B ['Y AlDy.

11. MeToanyeckue yKazaHus JJIsi 00y4aAIOIIHUXCS MO0 OCBOEHHIO THCHMILINHBI

[lenp AMCHMIUIMHBL — TMOJYYEHHE CTYIEHTaMHU HEOOXOAMMBIX 3HAaHMH W HaBBIKOB B 00J1acTH
U3MEPUTENIBHBIX TpeoOpa3oBaHuil (NPUHIMIIOB) W HM3MEPHUTEIBbHBIX Ipeodpa3zoBaTesei, HxX
TE€XHUYECKOI0, MPOTrPaMMHOIO0 U METPOJIOTHYECKOro oOecreyeHusl, MOArOTOBKa  Oyayllero
OakanaBpa K PELICHUIO OPraHU3ALMOHHBIX, HAYYHBIX M TEXHUYECKUX 3aJlad IpU MPOBEACHUU
U3MEPEHUM U KOHTPOJIS B HAYYHBIX UCCICAOBAHUAX U IIPOMBILLITICHHOCTH.

MeToan4yeckue yKazaHus I 00y4alOIIMXCS 110 OCBOCHHUIO JIEKIMOHHOI0 MaTepHuaJia

OcHOBHOE Ha3HAa4Y€HUE JIEKIIMOHHOTO Marepuaga — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOe U SICHOE U3NIoKeHUe yueOHoro Marepuana. HasHaueHue cOBpeMEHHOM JIEKIIMU B paMKax
JUCIUIUIMHBL HE B TOM, 4YTOOBI MOJIYYUTh BCIO HH(DOpPMANHMIO 1O TeMe, a B OCBOCHUU
byHIaMeHTaIbHBIX MPOOJIeM AUCHUILIMHBI, METO0B HAYYHOTO MMO3HAHUS, HOBEHIINX TOCTHXKEHUI
HaydHOM  MbIcnu. B yueOHOM  mporecce  JIEKIMsS  BBIIOJHSIET  METOAOJOTHYECKYIO,
OpPraHU3aIMOHHYI0 M HH(QOpMAMOHHYIO (QyHKIMH. JIeKius pacKpbiBaeT MOHATHHHBIN ammapaT
KOHKPETHOM o00nacTu 3HaHHs, €€ MpoOJIeMbl, NaeT IEJIbHOE MPEICTaBIECHUE O AUCIHUILUIMHE,
IOKa3bIBAECT B3aUMOCBS3b C IPYTUMHU JUCLUIUIMHAMM.

[InanupyeMbl pe3yabLTaThl IPH OCBOCHUH 00YYaIOIIMMCS JEKIIMOHHOI0 MaTepHaia.

— IOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3AHHBIX 3HAHUN, YPOBEHb KOTOPBIX
ONIPEAENSAETCS LIEJIEBOM YCTAaHOBKOM K KaXJ0W KOHKPETHOU TEME;

— pa3BuTHE TPOPECCHOHATIEHO—ICIIOBBIX Ka4eCTB, TIOOBH K MPEIMETY U CAMOCTOSITEILHOTO
TBOPYECKOTO MBIIUICHUS.

— IOJIy4€HHUE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKU U O IPOTHO3€ UX
pa3BUTHA Ha OIMKAMIIINE TOMBI;

— HAy4YUTCSI METOJIWYECKH o00paldaThiBaTh Marepuan (BBIACIATh TJIABHBIE MBICIH H
MOJIOKEHUS, TPUXOIUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPATH UX B PA3IUYHBIX (POPMYITHPOBKAX);

— TONTyYeHUE TOYHOTO TOHUMAaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

CTpyKkTypa OpeaOCTaBICHHS JISKIIMOHHOTO MaTepHaa;

— YTEHUE JICKIIUH;

— kypc «Teopus u pacueT H3MEpUTETHHBIX MpeoOpa3oBaTeneil 1 MPUOOPOBY» B CHCTEME
LMS I'VAII

MeTtoauyeckue ykasaHusi Aj1s 00y4ar0IUXcs M0 NPOXOKICHUIO NPAKTHYECCKUX 3aHATHI

[IpakTHyeckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHu3aluu y4eOHOTro
npoliecca, 3aKIF0YaoNIascs B BBINOJIHEHUH OOYYarOIUMMCA O] PYKOBOJCTBOM IIpenojaBaTess
KOMILIEKCAa Y4YeOHBIX 3aJaHMi C IEeIbI0 YCBOEHHS HAy4YHO-TEOPETHYECKHUX OCHOB Yy4eOHOU
JTUCIUIINHBL, TPUOOPETEHUS] YMEHUHN U HaBBIKOB, OIbITa TBOPUECKOH /1€ATEIbHOCTH.

[enpto mpakTUYECKOro 3aHATHs sl 00ydarollerocs SIBJISETCs MPUBUTHE O0ydarolieMcs
YMEHMH U HAaBBIKOB MPAKTUYECKON JEATEIBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH 00y4aromeMcs MPaKTHYECKUX 3aHATHI:
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— 3aKperuvieHue, yriayOsieHue, paclldupeHue U JAeTalu3aius 3HAHUW TpU  pelIeHUuU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE MO3HABATEIBHBIX CIOCOOHOCTEH, CAMOCTOSATEILHOCTH MBIILJICHUS, TBOPUYECKON
aKTHBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAaMH U METOJUKAaMU H3Y4YeHHs] KOHKPETHOH y4yeOHOM
JTUCUUTLTAHBI;

— BbIpa0OTKAa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHUS TMOJYUYEHHBIX 3HaHUN s
BBITIOJTHEHU S 33/1aHUK;

DYHKIMY MPAKTUYECKUX 3aHITUI:

— IIO3HaBaTCJIbHAsA,

— pa3BUBaroIias;

— BOCIIMTaTC/IbHAasil.

Ilo XapakKTEPy BBIIIOJIHACMBIX O6yLIaI-OI_HI/IMCH SaﬂaHI/Iﬁ II0 TMPAKTHUYCCKUM 3aHATHAM

moApa3aACIA0OTCA Ha:

— O3HAKOMMTEIIbHBIE, IIPOBOJUMBIE C LIEJIBK0 3AKPEIUICHUS M KOHKPETU3ALMH M3Y4EHHOIO
TEOPETUYECKOr0 MaTEpHaa,

— TBOPUYECKHE, CBSI3aHHbIC C IOJYyYECHMEM HOBOH MH(OpMAIMM IyTEM CaMOCTOSATEJIBHO
BbIOpaHHBIX MOJXO0/0B K PEIICHUIO 3a/1a4.

@OopMBI OpPraHM3alUy MPAKTUYECKUX 3aHATUH ONPEACIIOTCS B COOTBETCTBHHM  CO

cnenu(uIecKuMU OCOOCHHOCTSAMH Y4E€OHOH ITUCHMIUIMHBI M UesssMu oOydeHus. OHH MOTYT
IIPOBOAUTHCA:

— B HE MHTEPAKTUBHOU (opMe (BBITOTHEHUE YIIPAKHEHUH, PEIIICHHE THITOBBIX 3a/1a4).

TpeOoBaHusi K NPOBeIEHUIO MPAKTHYECKUX 3aAHATHIA

1. TlpenopaBarens Ha NMEPBOM 3aHATUHU JaeT IUIAH NPOBENCHMUS MPAKTUYECKUX 3aHATHH U
03BYYHMBAET METOJAUKY MPOBEICHUS KaXJIOTO 3aHATHS B 3aBUCUMOCTH OT TeMbI U (OPMBI
IIPOBEAECHUS.

2. K KaXXIAOMY 3aHATHUIO CTYACHTLI 00s13aHbI BbBIYYUTH JICKHHOHHBIﬁ Marepurall 1 O3HAKOMUTLCA
C JIOTIOJTHUTENILHBIM TI0 TIPETIOKEHHOH JTUTeparype.

3. Ilpm pemenun 3amad IMperojaaBaTeNlb JaeT JOMallHee 3aJaHue (TECTUPOBAHHE) C IENbIO
KOHTPOJISl YPOBHS 3HaHWM IO TNPONHAEHHOMY Marepuany. Pesynabrar 3acuuMThIBaeTcs B
OOIINi1 peNUTHHT.



24
MeTtoauyeckue ykazaHusi Ajs 00y4ar0IUXcs M0 MPOXO0KICHUIO J1a00opaTOpHBIX padoT

B xone BbINONIHEHHUs 1a00PaTOPHBIX PAOOT OOYYAIOIIUICS NOJIKEH YIIIyOUTh U 3aKPENUTh
3HAHUSI, IPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHON METOAMKON M TEXHHUKON IKCIEPUMEHTA B
COOTBETCTBUM C  KBaJM(PHUKAIMOHHOM  XapaKTEepUCTHKOW  oOydwaromerocs.  BrimonHenue
7a00paTOpHBIX PabOT COCTOUT U3 IKCHEPUMEHTATBHO-TPAKTHYECKOM, PacYeTHO-aHATUTHUECKOM
4acTeld U KOHTPOJIBHBIX MEPOIPHUATHH.

BeinonHenue m1abopaTopHbBIX pabOT OOydaromMMCs SBISETCS HEOThEMJIEMOH 4YacThbiO
U3y4yeHHs] JUCLMIUIMHBI, OIpelessseMod y4yeOHbIM IUIAaHOM UM OTHOCUTCA K CpEICTBaM,
00ecreyrBaroIUM pelIeHUe CIeIyIOIIX OCHOBHBIX 33aJau y 00yJaromerocs:

— NpuoOpeTeHNEe HaBBIKOB MCCJIEIOBAHUS MPOLECCOB, SIBJICHUN U OOBEKTOB, U3y4aeMbIX B
paMKax JaHHOW JUCLUILINHBI,

— 3aKpeIUIEHHE, pa3BUTUE M JeTAIM3alMsl TEOPETUYECKUX 3HAHWM, ITOJyYEHHBIX Ha
JEKLUSX;

— MOJy4eHUE HOBOW MH(POPMALIMH 110 U3y4aeMOM JUCLUIUIMHE;

— NpUOOpETEeHHE HABBIKOB CAMOCTOSITEILHON PabOThI C JIAOOPATOPHBIM OOOPYIOBAaHHEM U
puOOpaMHu.

3agaHus M TpeOOBAHUS K NPOBEJCHMIO JJA00PATOPHBIX padoT, CTPYKTYpa u popMa oT4YeTA 0
JabopaTopHoii padore, TpeOGOBaHUA K 0(POPMJIEHHIO 0TUYETA 0 JIA0OPATOPHOI padoTe
W3mosxeHbl B y9e0HO- METOIMICCKOM ITOCOOMH K BBIITOJIHCHUIO Ta00PaTOPHBIX paboT
«Teopus 1 pacyeT U3MEpPUTENBHBIX ITpeoOpazoBareneil u mpudopoB » aBTopoB T.I1.Mumrypsl,
PywmsanieBa B.B., 2013 r., u3gaHHBIX B BHJIE 3JIEKTPOHHBIX pecypcoB Kadenpnl Neo.

Mertoauyeckue yka3aHusi I OOY4YAalOIIMXCS IO TPOXO0XKIECHMI0O KYpPCOBOIO
npoekTupoBanusi. KypcoBoil mpoeKkT HpOBOAUTCA C 1ENbI0 (OPMHUPOBAHUS Y OOYYAIOMIMXCS
OTIBITa KOMIJIEKCHOTO PEUIEHUsI KOHKPETHBIX 3a7a4 MPOoGeCCHOHATBHON JIeATETbHOCTH.

KypcoBoii npoekT no3BossieT o0yyaromemMycs:

— CHCTEMAaTHU3UPOBATh M 3aKPEMUTh MOJYYEHHBIE TEOPETUYECKUE 3HAHUA U MPAKTHUYECKHE
yMeHUs MO MpodecCHOHATbHBIM YUYE€OHBIM JUCHUIUIMHAM W MOJYJISAM B COOTBETCTBUU C
TpeOOBaHUSIMU K YPOBHIO MOATOTOBKH, YCTaHOBIEHHBIMU IMPOTPAMMON y4eOHOW IUCIHILTHUHBL,
MPOTrpamMMOi OJITOTOBKH CIEIUATNCTa COOTBETCTBYIOIIETO YPOBHSI, KBaTU(DUKAIINH;

— IIPUMEHUTH TIOJIYYEHHBIC 3HAHMS, YMEHUS M IMPAKTUYECKUH OIBIT IIPU PELICHUU
KOMIUIEKCHBIX 3aJ1a4, B COOTBETCTBHH C OCHOBHBIMU BUAAMHU MPOPECCUOHATBHON NEATENBHOCTH 110
HaIpPaBJIEHUIO/ CIIEUAIIBHOCTH/ IPOTPaMMEe;

— YIIIyOUTh TEOpEeTUYECKHE 3HAaHUS B COOTBETCTBUHU C 3aJJaHHON TEMOM;

— IpUOOpPECTH  OMBIT AHAIUTUYECKOW, pacu€THO, KOHCTPYKTOPCKOW paboThl U
c(hOopMHUPOBATH COOTBETCTBYIOIINE YMEHHS;

— copmupoBaTh yMEHHS pabOTBI CO CHEIUATBLHON JIMTEpAaTypoHd, CIPaBOYHOM,
HOPMATHBHOM ¥ MPAaBOBOW JOKYMEHTAIIMEH U MHBIMH HH(POPMAIIMOHHBIMU UCTOYHUKAMU;

— pa3BUTH MPOPECCHOHATBHYIO MUCEMEHHYIO U YCTHYIO Peub 00y4alomerocs;

— copMupoBaTh HABBIKM  IUIAHOMEPHOM  PETYJSIpHOM  pabOThl HAA  pEIICHHEM
MTOCTaBJIEHHBIX 33/1a4.

MeTtoauyeckue ykazaHus AJs1 00y4arolUXcs M0 NPOXO0KIEHUI0 CAMOCTOSATeIbHON padoThl

B Xxome BBITONTHEHUS CaMOCTOSITENHHOW pPaOOThI, OOYYAIOIIUICS BBHITIOJHAET PadOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, HO 0€3 ero HemocpelICTBEHHOTO
y4acTHsl.
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B mporecce BBIMONMHEHHS CaMOCTOSTENBHOW paboThl, y oOydaromierocs (opMupyercs
1enecoo0pa3Hoe MIaHUPOBAaHUE PabOUero BpEMEHHU, KOTOPOE MO3BOJIIET UM pPa3BUBATh YMEHHS U
HaBBIKH B YCBOCHUHU W CUCTEMAaTH3AIlMU IPHOOPETAEMBIX 3HAaHUI, 00ECIIEUNBACT BBICOKHI YPOBEHB
YCIIEBaEMOCTH B TIEPUO]T O0yUYCHHSI, TOMOTAET TOJTYYUTh HABBIKH MOBBIIICHUS TPOPECCUOHATHLHOTO
YPOBHHL.

MetoauyecKUMH ~ MaTepuaiaMd,  HAlpaBJSIONMMH  CAMOCTOSITEIbHYIO  paboTry
00yYaroIUXCsl SIBISIOTCSL:

— y4eOHO-METOAMYECKHI MaTeprall 10 AUCIUILINHE,

MeTtoauyeckue yKa3zaHuUsl JJisi O0y4AIOIMXCS MO MPOXOXKIAEHUIO MPOMEKYTOYHOM
aTTecTaluu

[TpomexyTouHas aTTecTalus 00yJaromuxcst peyCMaTpUBACT OIlEHUBAHUE
MIPOMEXKYTOUHBIX M OKOHYATEIBHBIX PE3yJabTaTOB OOydeHHus 1o aucuuininHe. OHa BKIFOYAeT B
cebs:

— 3K3aMeH — (opMa OILCHKH 3HAHHA, MOJyYEHHBIX OOYUYAIOUIMMCS B MPOIECCE M3yUCHUS
BCEH JMCIMILIMHBI U €€ YaCTH, HABBIKOB CAMOCTOSTEIbLHOM PaOOThI, CIOCOOHOCTH IPUMEHSTh UX
JUIL  pelIeHUs TPAKTUYCCKUX 3a7ad. OJK3aMEH, KaK TMpPaBWIO, TMPOBOJMUTCSI B IEPHOJ
9K3aMCHAIIMOHHOW CECCHUU W 3aBEpINACTCS ATTECTAIIMOHHOW OIEHKOH «OTIIMYHOY», «XOPOIIOY,
«YJIOBJICTBOPUTEILHOY, «HEYIOBJICTBOPUTEIHHOY.

—3a4eT — 3T0 (opMa OIEHKH 3HAHUWM, TOJYYCHHBIX OOYUYAIONUMCS B XOJAC H3yUCHUS
y4eOHOI AMCUIUIUIMHBI B IIEJIOM HIIM MPOMEXKYTOYHAs (10 OKOHYAHHHM CEMECTpa) OLICHKA 3HAHUH
00yJaroIUMCS 110 OTIICIBHBIM pa3JiesiaM JTUCIUTUIHHBI C aTTECTAIIMOHHON OLIEHKON «3a4TCHOY HITU
«HE 3aUYTEHOY.

CuctemMa OIICHOK IpPH TIPOBEICHUH IMPOMEKYTOYHON aTTECTAIlMd OCYIIECTBIIACTCS B

cooTBeTcTBUM ¢ TpeboBanusmMu [lomoxkennit «O TekylieM KOHTpOJIE YCIEBAEMOCTH U
OPOMEXYTOUHOHW artectauu cryaeHToB ['YAIL, oOydarommxcss 1O MNporpaMMbl BBICIIETO
oOpazoBanusi» U «O MOIYIbHO-PEUTHHIOBOM CHUCTEME OIICHKM KadecTBa Yy4eOHOW paboThl
ctyneHToB B ['YAIID».
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Kon nanmpaBienus 27.03.01
HanmenoBanmue CranmapTuzanus ¥ METPOJIOTHS
HaIpaBJICHUs
HanmenoBanmue Mertposorusi, CTaH1apTU3aIKs, CepTUDHUKAIUS
HaIpaBJIEHHOCTH
dopma 00yueHus OYHas
aTa BHCCCHUA
A . Jata u Ne
NU3MCHCHNU U
N . . MIPOTOKOIA IToanuce 3aB.
JOITIOJIHCHHH. Conepmaﬁne U3MCHCHHUU U JOIIOJTHCHUU “
3aceTaHms Kadeapoi
[Toanuce BHECLIETO
Kadeaps
NU3MCHCHUA
23.06.2021r 1) Tabnuua 1 3aMeHEHA B COOTBETCTBHH C
JloleHT, K.T.H. [Tpunoxxenuem Nel
Enudannes K.B. 2) Tabnuua 4 3aMeHEeHa B COOTBETCTBHU C 23.06.2021r -
[Mpunoxennem No2 Ne7 V 1
) 3) Tabnwuma 5 3aMeHeHa B COOTBETCTBHUH C
[Mpunoxennem Ne3
31.08.2021r
EIOHE)HT’ K.T.I}ZB 1) Tabnuia 7 3aMeHeHa B COOTBETCTBUH C
[THpaHues 1.1. [Tpunoxennem Ned 31.08.2021r :
2) Tabmuna 12 3aMeHeHa B COOTBETCTBHH C Nel9 V A
C%ui [Tpunoxxenuem Neb
€

[Tpunoxxenne Nel

Tabmuua 1 — O6beM U TPYL0EMKOCTh TUCIUITIIMHbI

Bun y4ueOHOU paboThHI Bcero TpyAoeMKOCTb 110 ceEMecTpaM
Ne8 Ne9

1 2 3 4
OO0mas TPyA0eMKOCTh 6/ 216 3/ 108 3/ 108
aucunInHbl, 3E/(9ac)
H3 nux uacoe npakmuueckoii 20 8 12
H0020MO6KU
Ayoumopnsle 3anamus, BCEro vac., 28 16 12
B mom uucne
nekuuu (JT), (9ac) 8 8
[IpakTryeckre/ceMruHapCKUe 3aHATHS 12 12
(I13), (gac)
nabopatopusie pabotsl (JIP), (dac) 8 8
KypcoBoii mpoekT (padota) (KII, KP), * *
(dac)
Dk3aMmeH, (Jac) 9 9
Camocmoamenvhas paboma, BCETO 179 83 96
Buji npoMe:KyTO4HOT0 KOHTPOJIS: JK3., OK3. 3ayer
3ager, mudd. 3a4er, sk3ameH (3auer, 3auer
Audd. 3a4, Ik3.)




[Tpunoxxenue No2

Tabmuua 4 — [IpakTudyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Dopmbl .
Ne TeMbl MpakTU4ECKUX TpynoemMKOCTh, | IPaKTHUYECKOW |pasnena
9 MPAKTHUYECKUX
/o 3aHATUN u (dac) IOATOTOBKH, | JUCIIUII
3aHATUH
(gac) JIMHBI
Cemectp 9
1| Pacuer BonbT-aMIIepHON | 3aHATHUSA MO 4 4 1
XapaKTePUCTUKH MOJICJINPOBAHU
BOJITAMIIEPMETPa 10 peaTbHBIX
YCIIOBUI
2 | Ananu3 cTaHJapToOB B pacder 3aaa4 4 4 2
o0acTu pa3paboTKu
U3MEPUTENbHBIX
npeoOpaszoBareneit
3 | UccnenoBanue pacder 3aaa4 4 4 3
TeHEPATOPHBIX
U3MEPUTENbHBIX
npeoOpaszoBareneit
Bcero: 12 12
[Tpunoxxenue Ne3
Tabmuna 5 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux
. | Ne paznena
Ne TpynoeMKOCTh, |PaKTUYECKOH
HaumenoBanue nabopaTtopHbix paboT JTUCIUTLTA
n/m (gac) MOATOTOBKH,
HbI
(dac)
Cemectp 8
1 | UccnenoBanue WHTYKTUBHBIX 3 3 1
npeoOpaszoBareneit
2 | UccnenoBanue ctabuianTpoHa Ha 3 3 2
ycranoBke ELVIS-2 B LabView.
3 | UccnenoBanue TepMOMETPHUUECKUX 2 2 3
npeoOpasoBareneit
Bceero: 8 8
[Tpunoxxenue Ned
Tabnuua 7 — [lepedeHb OCHOBHOM JINTEPATYpPhI
Mudp bubnuorpaduueckas ceriika / URL anpec Konuuectso
HK3EMIUIIPOB B
O6ubanoreke
(xpome
AIEKTPOHHBIX
HK3EMILISIPOB)

https://znanium.com/catalo
o/product/1201949

Tonunbckuid, B. b. MuKpOanekTpoHHBIE
U3MepUTeNbHBIe IpeoOpa3oBaTeny : yuedHoe nocoodue /
B. b. Tonunsckuit. - 4-e uzn. - Mocksa : JlaGopaTopust
3HaHui, 2020. - 496 c. - ISBN 978-5-00101-720-2. -

TeKcT : 2IeKTPOHHBIN.
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https://znanium.com/catalo | Bunorpamos, B. M. TexHog0orH4ecKue mpoecchl
g/product/1027414 ABTOMATH3UPOBAHHBIX IIPOU3BOJICTB : yUEOHUK IS

CTYJICHTOB BBICIIUX Y4eOHBIX 3aBeeHui / B.M.
Bunorpanos, A.A. Yepenaxun, B.B. Knenukos. — M. :
KYPC : UH®PA-M, 2019. — 272 c. — (bakanaBpuar).
- ISBN 978-5-906818-69-0. - TekcT : 31eKTpOHHBIH

https://znanium.com/catalo | Amunes, A. B. U3MepeHus B TeICKOMMYHHKAIIMOHHBIX
g/product/966441 cucremax: YuebHoe nmocobue / Amunes A.B., bioxun

A.B., - 2-e u3n., crep. - Mocksa :®@nunta, 2018. - 224
c.: ISBN 978-5-9765-3620-3. - TekcT : 3JIeKTpOHHBIH.

[Tpunosxenne Neb
Ta6smmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne i/t

HaumenoBanue cocTaBHOM YaCTH MaTEPHAIBHO-TEXHUYECKOM 0a3bl

Howmep ayautopuu

(pu
HEOOXOMMOCTH )

1

Jlaboparopust ICKYCCTBEHHOTO MHTEIUIEKTA U IIH(PPOBBIX
TEXHOJIOTUI B METPOJIOTHH
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