MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHOI NPOrpaMMbl: JHEPreTUKA NpeNPUITHA U BOJOPOAHbIE TEXHOJIOTUH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
METPOJIOI'USl, CUCTEMbI UBMEPEHUS U CbOPA IAHHBIX

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.25

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

6 cemecTp - 14 yacos;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

6 cemecTp - 28 yaca;

KoncyabTanum

6 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

6 cemecTp - 99,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;
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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Lenap ocBoeHMs AUCHMILIMHBI. L[enbl0 OCBOCHHSA NHMCLUIUIIMHBI ABJIACTCS H3YyYCHHE OCHOBHBIX

IOHATUM METPOJIOTHUH,

IIPUHIIUIIOB,
TCINIOTEXHUYCCKUX BCINYUH..
33[[3‘11/1 AUCHHUIIIMHBI

MCTONOB W TCEXHHUYCCKUX CPCACTB HU3SMCPCHHUA OCHOBHBIX

- OCBOEHME 0A30BbIX NOHATHI METPOJIOTUH, METOAMK OLIEHKH ITOTPEUIHOCTH PE3Y/IbTaTOB
U3MEpPEHU; METOJUKH 00pabOTKH pe3yabTaTOB U3MEPEHHUIA;
- OCBOEHME 0A30BbIX METO/I0B M CPEJCTB U3MEPEHUS TEINIOTEXHUYECKUX BEJTUYUH.

dopmupyembie y 00y4aronierocsi KOMNneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-3 Cnocoben
MIPUMEHSATD
COOTBETCTBYIOIIUN (HU3HKO-
MaTeMaTUYECKUH armnapar,
METO/1bl aHAJIN32a U
MOJEIUPOBAHHS,
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIBHOTO
UCCJIEI0BAHUS TIPU
pelIeHnn
npodeccuoHaNbHBIX 3a7a4

N J1-60nk-3 Jemonctpupyet
3HaHUE ITEMEHTAPHBIX OCHOB
OITUKHU, KBAHTOBOW MEXaHUKHU
¥ aTOMHOH (pHU3HUKH

3HATH:

- IPUHLIMIIBI IEHCTBUS U YCTPOHCTBO
TUIIOBBIX IPUOOPOB JIJIs1 U3MEPEHHUS
JIEKTPUYECKUX U HEDIIEKTPUUYECKUX
BEJIMYMH..

YMETbh:

- YMETh BBIOMPATh METO/IbI U3MEPEHUH,
OINpEAEIAIONINX padOTy IHEPIreTHUECKUX
MAaIIMH U YCTAaHOBOK M OMPEIENSTh
METPOJIOTMYECKHUE XapaKTEPUCTUKU
cpenctB uzmepenus (CH) B 3a1aHHBIX
€IMHUIIAX.

OIIK-6 Cnocoben
MPOBOJAUTH U3MEPEHUS
ANEKTPUUYECKUX H
HEDNIEKTPUYECKUX BEITMUNH
Ha 00BEKTaX
TEIUIODPHEPTETUKH U
TCIIJIOTCXHHUKHN

N -1onk-s BeiObupaet cpencraa
U3MEpPEHUsl, TPOBOAUT
HU3MCPCHUSA DJICKTPUUCCKUX U
HEDJICKTPUYECKUX BEJTMUMH,
00pabaTbIBaeT pe3ysbTaThl
U3MEPEHUH U OLIEHUBAET UX
MOTPEITHOCTD

3HATh:
- OCHOBHBIE MIOHATHUS METPOJIOTUH,
CUCTEMHBIE U HECUCTEMHBIE €IUHHULIBI
U3MepeHUs] PU3NYECKUX BETUYNH; BUJBI U
METO/BbI U3MEPEHUN TEILUIOTEXHUYECKUX
BEJINYUH.;

- METOAMKH 00pabOTKH pe3yIbTaToB
nu3MepeHuil, pacuer norpemHocreit CU,
CHOCOOBI UX YCTPaHEHHUS..

YMETB:

- OLIEHUBATh MOTPEITHOCTh U3MEPEHUN U
OTIPEIeNATh MapaMeTPhl, BIHUSIIONINE HA UX
TOYHOCTE.;

- U3MEPATh OCHOBHBIE MMapaMeTPhbl
TEXHOJIOTHYECKOTO 00BEKTA C TOMOIIBIO
WU3MEPUTENbHBIX TPHOOPOB
00IIEeTTPOMBINIIIICHHOTO HA3HAYEHUS. .

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe

DHepreTuka MpeanpusITHii U BoaopoaHble TexHonoruu (nanee — OIIOII), HampaBieHHs] MOATOTOBKH

13.03.01
OakanaBpuar.

Tenn O3HEPIreTUKa MW TCIJIOTCXHHUKA,

YpOBEHb 00pa30BaHUS:

BBICIIEE 00OpazoBaHHE -




Tp660BaHI/I$I K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HaTh JluciuuinHa 6a3upyeTcs Ha ciaeayomux auciuuinHax: @usuka, Xumus, TepmoanHaMuka u
TEIUI0- U MacCOOOMEH, DIIEKTPOTEXHUKA U 3JIEKTPOHUKA

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTH(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COJAEPKAHUE JUCHUIIJINHBI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MeTtposnorus, 17.0 6 2 - - - - - - - 15.0 - Camocmoamenvnoe uzyuenue
OCHOBHBIC MOHSTHS U meopemuueckozo mamepuana: Visyaenue
omnpeaenenust. CnocoObl JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
o0ecrieyeHus eIMHCTBA "MeTposorus, OCHOBHbIE OHATHS U
H3MEepeHuH. ompezenenus. CocoObl obecrieueH s eIUHCTBA
11 dusnyeckue CBOWCTBa 8.5 1 - - - - - - - 7.5 - n3Mepenuit."
U BEJTHYHHBIL. H3yuenue mamepuanos numepamypHsix
1.2 Bocnpoussenenue 8.5 1 - - - - - - - 7.5 - UCHOYHUKOG:
enHAL PU3NIECKUX [1], 120-123
BEJINYMH U Mepeaada ux [3], 5-10
pa3MepoB.
2 DJIeMEeHTHI TEOpUHU 19.0 2.0 - - - - - - - 17 - Iloozomogka Kk 1abopamopnoil pavome: JIns
HOTPEIIHOCTEH. BBINIOJTHEHHS 3aJaHUH 110 1abopaTopHOit padote
2.1 CucremMaTHIeCKue u 8 1 - - - - - - - 7 - HEOOX0ANMO MPEIBAPUTEIEHO U3YYHTh TEMY 1
ciyJaitHble 3aJ1a4M BBITIOJIHEHMS J1TA0OpaTOpHOil paboThI, a
MOTPELTHOCTH. TaK K€ N3y4YUTh BOIPOCHI BAPUAHTOB
2.2 I'pyObie mOrpemnHoCcT! 5.5 0.5 - - - - - - - 5 - 00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
U METOJIBI UX paznene "DiIeMeHThl TeOPUU MOTPEIIHOCTEH. "
HCKJIIOYEHHSI. Marepuay.
2.3 Merposiorudyeckue 55 0.5 - - - - - - - 5 - Camocmoamenvroe usyueHue
XapaKTePUCTUKH meopemuueckozo mamepuana: VIsyaenue
CpPE/ICTB U3MEPEHUH U JOTIOJTHATENBEHOTO MaTepraa o pasueny
X HOPMHPOBAHHE. "OneMeHTBI TEOPUU MOTPEITHOCTEH. "
H3zyuenue mamepuanos 1umepamypHsix
UCHOYHUKOG:
[1], 223-229
[3], 23-33
3 TemmnepaTypHble 16 2 8 - - - - - - 6 - Ilodzomoeka Kk mexyuiemy KOHmMpoao:
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N3MepeHust [ToBTOpEHNe MaTepuaa Mo paszaety
3.1 Mertons! u cpeacTBa 8 4 3 "TemneparypHble U3MepeHus"
U3MEpEHUs Camocmosamenvhoe usyuenue
TEeMIIEpaTypHlL. meopemuyueckoz0 mamepuana: VIzyaeane
3.2 Iorpemnoctu 8 4 3 JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
U3MEpEHUs "TemneparypHble H3MEpEHUS"
TEMIIEPaTypEI H3yuenue mamepuanog 1umepamypHbix
MIOBEPXHOCTH B UCIOYHUKOG:
KHMIKOCTSX M rasax. [2], 103-112
4 OO01mue cBeaeHns 0o 17.0 8 7.0 IToozomoeka Kk nadopamopnoii pabome: J1ns
N3MEpPCHNH JaBIICHNUS, BBITIOJTHEHHS 33/IaHUH 110 T1a00paTopHOH padoTte
Pa3HOCTH IaBICHUMH, HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
U3MEpEHUE YPOBHS 3a71a4M BBITIOJIHEHHMS J1Ta0OpaTOpHOil paboThI, a
4.1 MerTons! u cpecTBa 8.5 4 35 TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
W3MEPEHUsl JaBJICHUS U 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
paspeskeHus paszzaene "OOmue cBeeHus 00 U3MEPEHUH
4.2 MeTtonb! 1 CpenicTBa 8.5 4 35 JIaBJICHUS], PA3HOCTHU JABJICHUW, U3MEPEHHE
HU3MEPEHUs YPOBHS ypoBHA" MaTepuainy.
KHUJKOCTH B Camocmoamenvhoe usyuenue
pesepByapax meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"OO0mue cBeeHns 00 U3MEPECHUH TaBJICHUS,
Pa3HOCTH JaBJIECHUI, U3MepEeHUe ypOBHS"
H3yuenue mamepuanog 1umepamypHbix
UCHOYHUKOB:
[2], 125-132
5 OOmme cBeeHus 00 17.0 8 7.0 Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
M3MEpEHUH pacxoja u [ToBTOpeHne Matepuana o paszaeny "Oo0mue
TEIJIOTHL. CBeIeHUS 00 U3MEPEHNH pacxo/ia U TeIIOTHL."
5.1 MeTtobl 1 CpenicTBa 8.5 4 35 CamocmoamensHoe usyuenue
M3MEPEHUsl PaCX0/I0B meopemuyueckozo mamepuana: Vzyaenne
JKUJIKOCTH U T'a30B JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
5.2 Mertop! ¥ cpencTBa 8.5 4 35 "OOmue cBeieHNs1 00 U3MEPEHUH pacxojia u
N3MEpEeHNs KOJINYEeCcTBa TETUIOTHI."
TETUIOTHI H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[2], 133-135
6 CucTeMbl H3MEpEHNSI. 13.0 4 7.0 Camocmoamensroe usyuenue
6.1 M3mepurenpHbie 8.5 4 3.5 meopemuueckozo mamepuana: Vzyuenve
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CHUT'HAJIBI.

JONOJIHUTCIIBHOTO MaT€puasia 1o pasaciy

6.2 OO0paboTKa CHTHAJIOB. 4.5 1 - - - 3.5 - "Cucremsl n3MepeHus."
H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOG:
[2], 201-206
7 Cucremsl coopa 9.0 2 - - - 7.0 - Iloozomoeka K meKyuiemy KOHmMPOJIo:
JTAaHHBIX. [ToBTOpenne maTepuana mo pasaeny "CrcreMsl
7.1 Hudpossie u 45 1 - - - 3.5 - cbopa maHHBIX."
AHAJIOTOBbIE CHCTEMBI H3yuenue mamepuanog 1umepamypHbix
cOopa JaHHBIX. UCIOYHUKOG:
7.2 IIporpamMmMHoe 45 1 - - - 35 - [4], 109-115
obecnieueHns st cbopa
JIAHHBIX.
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 14.0 28 - 0.5 66.0 335
Hroro 3a cemecTp 144.0 14.0 28 - 2 - 0.5 99.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHtyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Memponoeus, ocrHogubie nonamus u onpedenerus. Cnocobwl obecneuenus eOuncmea

usMepeHull.

1.1. dusznyeckue CBOWCTBA U BEIUYUHBI.

Ouznyeckue CBOMCTBA, BEIMYMHBI U MIKaNbl . CucTeMbl (U3MUECKUX BETUYMH M WX EIUHMII.
MexnyHaponnas cuctema eaunui] (cucrema CH) . BocnpousBeneHue enuHUI] (PU3UIECKIX
BEJIMYMH U Mepeaayda uX pa3MepoB. JTanoHbl equHul] cucremsl CU..

1.2. BocipousBeieHue enuHuI] GU3NIECKUX BEITUYHH U TIepeada uX pa3MepoB.

EnuncTBO M3mepennii. BociponsBeaeHue equHuIel GU3ndeckoi BeTMYHHBL. Bocripon3Benenne
OCHOBHOW €IMHUIIBI, IIPOU3BOJHOM enuHULBIL. [lepenada pasmepa eguHubl. XpaHEHUE €IUHULIBL.
OtanoH. CBOMCTBA 3TAJIOHA: HEU3MEHHOCTh, BOCIIPOU3BOAMMOCTD, CIMYaeMOCTh. BHIbI 3TAJIOHOB.
[ToBepounas cxema. [ToBepka, Kanmubposka..

2. Dnemenmol meopuu nocpeuHocmel.

2.1. CuctemaTtuyecKkue 1 cirydyaiHble TOTPEIIHOCTH.

Knaccugukanus norpemnocreil. [IpyHIuMnbl oLlleHUBaHMS MOrpelmHocTei, MaremaTuueckue
MOJIEIM M XapaKTepucTUku norpemHocreid. IlorpemHocts u  HeompeaeneHHocTh. [lpaBuiia
OKpYIJIEHUSl pe3yJabTaToB u3MepeHui. CucreMaTHyeckue IMOTPEelIHOCTH M UX KJIacCH(pUKalUsL.
CriocoObl  OOHapy)KEHHSI M YCTPaHEHHUS CHCTEMAaTHYEeCKHX TIOrpemHocTeil. BeposTHocTHOE
oNucaHue CiyyailHbIX HorperHocTell. YncinoBele mapamMeTpsl 3aKOHOB pacnpeneneHus. [lonstue
LEeHTpa pacnpeaenacHus. MoMeHnTs! pacnpeneneHus. OCHOBHBIE 3aKOHBI pacnpeeieHus. Toueunsie
OLIEHKHM 3aKOHOB pacrpeneneHus. JloBepuTenbHas BEpOSTHOCTh U JOBEPUTENIbHBIA HHTEpBAL.
CyMMupoBaHu€ NOTPELIHOCTEN. .

2.2. I'pyOble MOrpemHOCTH U METO/Ibl UX UCKIIIOUSHHUS.

OOpabotka pe3ynabTaToB u3MepeHuil. Ilonatne o rpyObIx mnorpemHocTsX. Kpurepuu
UCKIIIOUeHHUs] TpyObIx morpemHocteid. [IpsiMble MHOTOKpaTHble H3MepeHHus. PaBHOTOUYHBIE
u3Mepenus. Mnentudukanus (opMbl pacupeleseHus pe3yabTaToB u3MepeHuil. OnHOKpaTHbIE
u3MepeHusi. COBMECTHbIE U COBOKYITHBIE U3MEPEHUSI.

2.3. MeTposoru4eckue XapakTepuCTUKN CPEICTB U3MEPEHUI U UX HOPMHUPOBAHUE.

[Tpuniunsl  BbIOOpa W HOPMHUPOBAHMS ~ METPOJIOTMYECKMX  CPEICTB  U3MEpPEHUs.
MeTtponoruueckue  XapakTepUCTHKH, [peJHa3HAuYeHHble JJI1  ONpeAeNieHUs  pe3yibTaToB
u3MepeHuil.  MeTposlornueckue  XapakTEpUCTUKM — IMOTPEIIHOCTEH  CPEICTB  M3MEPEHMS.
XapakTepUCTUKH YYBCTBUTEIBHOCTH CpPEICTB H3MepeHus. JlMHaMHuYecKue XapaKTepUCTUKU
CpeacTB u3MepeHMs. Pacuer morpemiHocTedl CpeACcTB  M3MEPEHHH 10  HOPMHMPOBAHHBIM
METPOJIOTMUECKHUM XapaKkTepucThKaM. Kiacchl TOUHOCTH CpeICTB U3MEPEHUSL. .

3. Temnepamyphwvie usmeperus

3.1. MeToap! u cpeacTBa U3MEPEHUS TEMIIEPATYPBI.

OO0ue cBeieHUsT O METOJIaX M3MEpEeHUs TeMnepaTypbl. TemneparypHble mKaiabl. KoHTakTHBIE
CH TtemnepaTyphl: CTEKISIHHbIE U MaHOMETPUYECKHE TepMOMETphl. TepmorpeoOpa3oBarenu
comportuBinenus (TIIC), rpagyupoBouYHBIE XapaKTEPUCTUKH, KOHCTPYKTUBHOE MCIIOJHEHHE.
Bropuunsie npubopsl 111 U3MEpPEHHs] TEMIIEpaTypbl, Ha3HaYeHHe W NpuHIUN neidcTBUs. CrocoObl
ycraHoBkn CH. Tepmomaper (TII). DnemeHTsl Teopuum TepMomnap, BBeIEHHE IONPAaBKH Ha
TEMIEpaTypy CBOOOJHBIX KOHIIOB, Y/UIMHSIOIIME TIPOBOJAA, CTAaHJApPTHBIE TI'paJlyHpOBOYHBIE
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XapaKTEPUCTHKHN, KOHCTPYKTHBHOE MCIOJIHEHUE. AHAJIOrOBbIe M IM(POBBIE BTOPHYHBIC MPHOOPHI
tuna KC, PMT, Texunorpad. Crioco0sr ycranoBku CH.

3.2. [lorpemHoCcTH U3MEPEHUs TEMIIEPATYPhI MIOBEPXHOCTH B KHUAKOCTAX U ra3ax.

Knaccugukanuss norpemrHocTel  CpeicTB  HM3MEpPEHHs — TeMIeparypbl.  MeToguueckue
IIOTPELIHOCTH U3MEpPEHUsl TEMIIEPATyphl ITIOBEPXHOCTH U BHYTPU Teja. MICTOUHMKN METOAMYECKUX
IOTPEIIHOCTEN MPU MU3MEPEHUU TEMIEPATYPBI KUAKOCTH WM raza. OLEHKa BIMSIHUS PA3IAYHBIX
(akTOpPOB HA TOUHOCTH U3MEPEHHSI TeMIepaTypbl. BEIOOp CpeaCcTB M3MEpEeHUs TeMIIEPATYPHI..

4. Obwue ceedenus 06 usmepeHuy 0aeaeHUs, PAZHOCMU 0AGICHUN, USMEPEHUE YDOBHS

4.1. Metoabl ¥ cpeAcTBa U3MEPEHUS AABJICHUS U Pa3pEKEHUS

OOume cBeneHuss 00 U3MEpEHUM JaBlIeHUs W pa3HOCTH JaBieHuil. JKuakocTtHele u
neGOopMalMOHHBIE MAaHOMETPBI U TU(MAHOMETPHI, TPY30IOPIIHEBBIE MAHOMETPBI. DIEKTPUIECKHE
npeoOpa3oBaTesid  JaBIE€HUS W pasHOCTH JaBieHud tuna «Metpany, «Diemep» ¢
TeH30IpeoOpazoBaresiMi. METOAMKN H3MEpPEHUs JaBJICHUSI DPA3IMYHBIX cpel. BoaHOBOIHBIN
ypoBHeMep. TpeboBaHUs MPEIbABIAIOTCA K YPOBHEMEPAM..

4.2. Metoabl U cpeACcTBa U3MEPEHUS YPOBHSI )KUJKOCTH B pe3epByapax

Knaccudukanus METOJI0B U3MEpPEHUS YPOBHS: py4HbIE / MEXaHUYECKUE,
AIIEKTPOMEXAHUYECKUE, AIIEKTPOHHBbIE KOHTAKTHBIE 3JIEKTPOHHBIE OECKOHTaKTHble. MeToasl u
cpeAcTBa u3MepeHus ypoBHs. V3MepeHne ypoBHS 1M0J aTMOC(HEPHBIM U M30bITOUYHBIM JaBJICHUEM.
W3mepenune ypoBHs B OapabaHe KoTia. YpPOBHEMEpPHI HENpPEpPhIBHOIO u3MepeHus. ToueuHoe
u3MepeHue ypoBHs. KOHTakTHbIE 1 OECKOHTAKTHbIE H3MEPEHUS.

5. Obwue ceedenus 06 uzmeperuu pacxood U meniomol.

5.1. MeTo/ibl U CpelICTBa U3MEPEHHS PACXOJI0B KUAKOCTU U T'a30B

OO6mme cBefeHuss 00 M3MEPEHUH pacxojia W KOJWYecTBa BemlecTBa. M3mepeHue pacxoma 1o
nepenangy aBleHHs Ha cyxkatomiem ycrpoictBe (CY). Pacxomomepsl MepeMEHHOro IMepemnaja.
Pacxonomeprsl mnepemeHHoro ypoBHs. Pacxomomepsl oOTekaHus. TypOMHHBIE pPAaCXOJIOMEpHI.
DNEeKTPOMarHUTHBIE PACXOJOMEPHI. Y IbTPa3BYKOBBIE PACXOIOMEDHI..

5.2. MeToJibl U cpesicTBAa U3MEPEHUS KOJIMYECTBA TEIIOTHI

TennocyeTynKH JUIsl OTKPBHITBIX M 3aKPBITHIX CHUCTEM TeriocHaOxeHus. Pacuer morpeurHocTei
U3MEpEeHUsl pacxoja M TemwioThl. OOmue XapaKTepUCTUKU TEIJIOBBIX  PacXOIOMEPOB.
Kanopumerpuueckue pacxonomepsl. TepMOKOHBEKTUBHBIE PACXOAOMEPBI. TepMOAHEMOMETPHI..

6. Cucmembwi UBMEPEHUA.

6.1. I3mMepuTenbHble CUTHATIBI.

Tunel u3MepuTeNbHBIX cucTeM. OOIee NpeJCTaBIeHWE O COTJIACOBAHWM CUTHAJIOB. BBOJ
AQHAJIOTOBBIX CHUTHaJOB. DYHKIIMM CUCTEMBI COTJIacoBaHMs CUTHaNOB. Dunbrparus . M3omsmus.
CoracoBaH#e CUTHAJIOB JIATIYMKOB: TEPMOTIAPHI, TATUNKH JIABICHHS, TCH30IaTINKH. .

6.2. O6paboTKa CUTHAJIOB.

Huckpernoe (AIID) u OvicTpoe mpeodpazoBanuss Pypre (BIID). YacTtoTHBI HHTEpBaI H
cummerpus JAI1D/BIID. XapakTepuCTUKH Pa3TUYHBIX THUIOB CIIEKTPAIbHBIX U BPEMEHHBIX OKOH.
Kputepun BbiOOpa Tuma okHa. WpaeanbHbie QuiubTpbl. PeanbHble (HeujeanbHblE) (QUIBTPHI.



[TpeumymectBa 1udpoBbix (uiabTpoB nepen aHamoroBbiMu. BUX u KUX ¢unbtpel. CpaBHeHue
BUX ¢unbTpoB. @UABTPHI ¢ KOHEYHOW UMITYJIBCHON XapaKTEPUCTHKOM. .

7. Cucmembl coopa OanHbIX.

7.1. LludbpoBsie 1 aHATIOTOBBIE CHCTEMBbI COOpa JTaHHBIX.

O0630p obopynoBanust miasi cOopa JaHHBIX. KOMIOHEHTBI ycTpoicTBa cOopa JaHHBIX.
[Tapametpsl cucteM cOopa JaHHBIX. THUIBI WU3MEPUTENBHBIX cucTeM. M3MepeHust ¢ pa3nuyHbIMU
MCTOYHHKAMU CUTHAJIOB..

7.2. IlporpammHoOe oOectiedeHus A1 cOopa JaHHBIX.

[TporpamMHoe oOecreueHune sl cucTeM cOopa JaHHBIX. MHCTpymeHTanbHbINA apaiiep NI-
DAQ. IlpoBogHUK IO cpeiAcTBaM HM3MEpPEeHM W aBToMmaTu3anuu Measurement & Automation
Explorer(MAX). O630p BII NI-DAQmx. Bemmonaenne anropurma NI-DAQmXx: Moienb COCTOSHUS
3aJIauH..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. Tembl 1260paTOPHBIX PadoT
1. O0uue cBeeHus 0 METOIaX U3MEpeHus Temieparypsl. TepmonpeoOpa3oBarenu
COIIPOTHUBIICHUS DIIEMEHTHI TEOPUH TEPMOTIAP, TEPMOIIECKTPUIECKUE TIPE0oOpa3oBaTEIH;
2. O0uue cBeeHus 00 U3MEPEHUHN AABICHMS, PA3HOCTU AABJICHUN, YPOBHS;
3. Obmue cBeieHns 00 U3MEPEHUH PacXo1a U TEIUIOTHI.

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OO6cyxnaeHue MarepuajoB IO Keiicam pasnena "MeTposorvs, OCHOBHBIE TOHATHUS U

omnpenenenus. CrnocoObl oOecredeHns: eIMHCTBA U3MEpPEeHUH."

OO6cyxneHnre MaTepualioB 1Mo Keiicam pasjena "IJeMeHThl TEOPUH OTPEIIHOCTEN. "

OO6cyxaeHne MaTepuaioB o kelicam paszzaena "TemnepatypHble n3mMepeHus"

4. OOcyxaeHue MarepuajioB To Keicam pasfena "OOmme cBeaeHus 00 W3MEpEeHUU
JaBJICHUs], Pa3HOCTH JJaBJICHU, U3MepeHne ypoBHs"

5. OOcyxneHnue MaTepHalioB 1Mo KericaMm paszaena "OOmue cBeeHus: 00 U3MEPEHUH pacxojia
Y TEIJIoTHL."

6. OOcyxaeHne MaTeprajoB 1o Keiicam pazzaena "Cuctembl u3MepeHus."

7. OO6cyxaeHue MaTepHuasoB Mo KeWcam pazzaena "Cuctemsl cOopa JaHHBIX."

wn

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIC PE3YAbTAThI 00YUEHUS 110

Howmep paznena

O1eHOYHOE CPEACTBO

Koapl JUCUUILIMHEI (B (THI ¥ HAUMEHOBAHUE)
JTUCIUILINHE
WHJIUKAaTOPOB COOTBETCTBUM € 11.3.1)
(B COOTBETCTBUH C pa3ieiioM 1)
1]12]3]4]5]6]7
3HaTh:
MIPUHIUIIBI IEHCTBHS U YCTPOMCTBO TUIIOBBIX JlaGopartopHas pabota/O01mue cBeIeHUs 0 METO1aX
puOOPOB I UBMEPEHUS SIEKTPHUUECKUX U V/T-6omcs + u3MepeHus temreparypsl. TepmonpeoOpazoBaTenu
HERJIEKTPUYECKUX BEIUUUH. ' COIIPOTHUBIIEHUSI DJIEMEHTHI TEOPUU TEpPMOIIap,
TEPMOAJIEKTpUYECKUE Mpeodpa3zoBaTesn
METOAMKU 00paOOTKU PE3yJIbTATOB U3MEPECHUH, TectupoBanue/INEMEHTHI TEOPUN TTOTPEITHOCTEH
pacuet norpemrHocteit CU, cnocoOb! nx N-lonk-s +
yCTpaHEHHUs.
OCHOBHBIE MTOHSATHS METPOJIOTUH, CHCTEMHBIE U TectupoBanure/MeTponorus, OCHOBHBIE TOHITHS U
HECHCTEMHBIE €JMHHIIBI U3MEPEHUS (PU3NIECKUX W-lomcs + omnpenenenusi, CriocoObl 00ecTiedeHns: eTMHCTBA
BEJIMYMH; BUJIBI U METOJIbI U3MEPEHUI U3MEPEeHHI
TEIUIOTEXHUYECKUX BEJINYHH.
YMersn:
YMEThb BBIOMpATh METO/Ibl U3MEPEHUIA, JlaGoparopHas pabota/CucteMsl H3MepeHus U coopa
OTIpeAETAIONUX Pab0Ty SHEPreTUUECKUX MallliH JTAHHBIX
Y YCTaHOBOK U OTIPENENSTh METPOJIOTHUECKUE N-60rk-3 +
XapakTepuCcTHKH cpeacTs usmepenus (CH) B
3aJJaHHBIX eIMHUIIAX
U3MEpPSATh OCHOBHBIE MTapaMeTpPhbl JlaboparopHas pabota/O01u1ue cBeeHus: 00
TEXHOJIOTHYECKOTO 0OBEKTa C MOMOILBIO W71 + U3MEpPEHUH JIaBJICHUS, pa3HOCTH JIaBJICHUH, YPOBHS
M3MEPUTENBHBIX PHOOPOB H-lomcs
OOIIETPOMBIIIJICHHOTO Ha3HAYCHHUSI.
OLIEHHUBATh MOTPEIIHOCTh U3MEPEHUN U JlaboparopHas pabota/OO01u1ue cBeeHus: 00
OIpeJIeNIATh TapaMeTphl, BIUSAIOLINE Ha UX N-lomnk-6 + |+ M3MEPEHUH Pacxo/ia ¥ TEeIUIOThI

TOYHOCTB.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. O6wmue cBeaeHus 0 METOAaX U3MEpPEHUs TemIiepaTrypsl. TepmonpeoOpazoBaTenu
COTPOTUBIICHUS DJIEMEHTHI TEOPUH TEPMOIIApP, TEPMOIIIEKTPUUECKHE TpeoOpa3zoBaTenu
(JIaboparopnas paboTta)
2. O6wmue cBeaeHust 00 U3MEPEHUN AaBIICHUs, Pa3HOCTH J1aBlieHuH, ypoBHs (JIabopartopHas
pabora)
3. O6mue cBeneHus 06 n3MepeHuu pacxoja u Teriotsl (JlabopaTopHas paborta)
4. Cucremsl n3mepenus u coopa nanusix (JlaboparopHas padota)

Dopma peanuszauuu: ITucbmenHas padora
1. Metposnorus, OCHOBHBIE IOHATHUS H onpeaeneHus, CrocoObl o0ecTieYeHus eMHCTBA
n3mepennii (TecTupoBaHue)
2. DnemeHTsl TeOpuM norpemnrHocteit (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Neb)
OrieHKa BBICTABISICTCS M3 pacyeTa CPeAHEero apu(pMeTHYecKoro 3HAYCHHsSI OLICHKH CEMECTPOBOM
COCTaBIISIFOLIEH 1O TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH U OIICHKH 32 IPOMEKYTOUHYIO aTTECTAIIIO

B numiom BeICTaBIsIETCS OIICHKA 32 6 CEMECTp.

IIpumeuyanue: OueHOYHBIE MAaTEPUAIIBI 110 TUCIMITIIMHE PUBEICHBI B (DOH/IE€ OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIEe M IJIEKTPOHHbIE U3TAHUA:

1. BanoBa, I'. M. TennmotexHuveckue u3MepeHus U MpuOOpPsI : y4eOHUK /TSl BY30B 1O
Hanpasnenuto "Termnosnepreruka” / I'. M. MBanosa, H. /1. Ky3uernos, B. C. Unuctsakos. — 3-¢ u3.,
ctep. — M. : I3parensckuii jom MOU, 2007. — 460 c. — ISBN 978-5-383-00155-4.;

2. Honbukona H. C.,3axaposa JI. M.,Ky3nenosa A. B.,Mep3nukuna E. U.,Hukutuna U. C.,1{pmun
A. B.- "Metpomnorus u termorexuuyeckue usmepenus”, M3garenscreo: "HUY MOHU", Mockaa,
2021 - (292 ¢.)

https://e.lanbook.com/book/362504;

3. Axcenona E. H.,Kanamraukos H. I1.- "MeToab! onieHKH TOTpeIiHOCTEeN IPU U3MEPEHUSIX
¢duznueckux BenuunH", M3garensctBo: "Jlanp", Cankr-IletepOypr, 2019 - (40 c.)
https://e.lanbook.com/book/113371,

4. Huxynwues E. B.,Anekceenko A. C.,WUnbun . FO.- "Cuctemsl coopa u npegodpaboTK TaHHBIX.
MeToapl CTAaTUCTHIECKOTO aHanu3a ¢ ucnosb3zoBanueM Google Colab", M3natensctBo: "PTY
MHWPDA", Mocksa, 2023 - (121 c.)

https://e.lanbook.com/book/382739.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanionHas cuctema cemeicTna Linux.

5.3 UHTepHeT-pecypcesl, BKIOYas NpodeccuoHaNbHble 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za nannbix Web of Science - http://webofscience.com/

6. ba3za mannbix Scopus - http://www.scopus.com

7. HanpoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

8. 9BC "KoncyasTanT cTrygenta' - http://www.studentlibrary.ru/

9. MaTenTHas 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

10. Kypuaasl m3nareancrBa Wiley - https://onlinelibrary.wiley.com/

11. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

12. IlopTaa oTKPHITHIX JaHHBIX Poccuiickoii denepanunm - https://data.gov.ru

13. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

14. DnexTponHas oTkpbiTas 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

15. Uudopmanmnonno-cnpapoynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

16. HauuoHa bHBII MOpTAaJI OHJIAKH 00yyeHusi «OTKpbITOE 0O6pa3zoBanue» - https://openedu.ru
17. Opunmnanbubli caiit @enepanbHOIl cJ1y:KO0bI 10 HAA30pY B cepe 00pa30BaHUs M HAYKH -

https://obrnadzor
6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI
Tun nomenmeHus Homep aynuropumn, OcHamenune
HaAaMMCEHOBaHHeE
VYyeOHble ayAUTOPUH IS [1-205, CTOJI MIPENOIaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
[IPOBEICHUS JICKIIMOHHBIX KomnbrorepHsii TymOa, MyJIbTUMEIUHHBIN IPOEKTOP, TOCKA
3aHATUN U TEKYILETO KJ1ace MapKepHas NepeBUKHas, KOJIOHKH,
KOHTPOJIA KOHIUILIMOHEDP, HAOOPBI AEMOHCTPALIMOHHOTO

000py0BaHus, THCTPYMEHTHI JIJIs
MPAKTUYECKUX 3aHITUI

YyeOHble ayAUTOPUH IS [1-205, CTOJI MIPENOIaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
IIPOBEICHUSA KomnbrorepHsii TymOa, MyJIbTUMEIUHHBIN IPOEKTOP, TOCKA

MPAKTUYECKHUX 3aHATUH, KJ1acc MapKepHast epeBI>KHas!, KOJIOHKH,
KP u KII KOHJTUITUOHED, HAOOPHI JEMOHCTPAITMOHHOTO

000pyIoBaHus, THCTPYMEHTHI JIJIs
MPAKTUYECKUX 3aHITUN

YueOHbIe ayAUTOPUH IS 111-205, CTOJI MPENOoaBaTENs, CTOJI KOMITbIOTEPHBIH,
MIPOBEICHUS KomnbrorepHsiii Tym0a, MyJIbTUMEIUUHBIN MPOEKTOP, TOCKA
1a00paTOPHBIX 3aHATUI KJIacc MapKepHas MepeIBUKHasl, KOJIOHKH,

000pyI0BaHuUs, THCTPYMEHTHI JIJIs
MIPAaKTUYECKUX 3aHATUN

KOHAUIMUOHEP, Ha0 OpPbI ACMOHCTPAIUOHHOT'O
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YueOHbIC ayAUTOPUH IS 111-205, CTOJI TIPENO/IaBaTEIs, CTOJI KOMITBIOTEPHBIH,
[IPOBEICHUS KomnerotepHslit TyM0a, MyJIbTUMEIUHHBIN TPOEKTOP, TOCKA
MPOMEKYTOUHOMN KJace MapKepHasi epeIBKHas1, KOJIOHKH,
aTTecTaluu KOHJIULIUOHEP, HAOOPHI AEMOHCTPALIMOHHOTO
000pyI0BaHUsI, HHCTPYMEHTBI JJIs
MPAKTUYECKUX 3aHITUI
ITomemenus ns HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIH,
CaMOCTOSITEITLHON pabOTHI JlexnmonHast BeILIAJIKa JUIsl OJIeXKAbl, KOMITBIOTEPHAs CETh C
ayAuTOpUs BBIXOJ0M B UHTEpHET, KOMIIbIOTEP
MePCOHANIbHBIN, TPUHTEP, KOHIUIIUOHED
[Tomenienus njs 111-206, CTOJI MPETOo1aBaTeNsl, CTOJI KOMITbIOTEPHBIH,
KOHCYJIbTUPOBAHUS JlexnmonHast BeILIaJIKa JUIsl OJIeXKAbI, TymMOa,
ayAuTOpUs MYJIbTUMEIUINHBINA TPOEKTOP, YKa3Ka Jla3epHasi,

JIOCKa MapKepHas IepeABUKHAas, KOJIOHKH,
KOHIULIMOHEDP, UHCTPYMEHTBHI IS
IIPAKTUYECKHUX 3aHITUI

ITomentenus mis
XpaHeHus: 000py10BaHuUs
1 y4eOHOro MHBEHTaps

11-107/2, Cknan
yueOHOro
unseHrtaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTpOJIOI‘I/IH, CUCTCMbI UBMCPCHUA U c60pa JaHHBIX

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

KM-5
KM-6

Mertpouiorusi, OCHOBHbIE MOHATHUS U onpenenenus, CriocoObl obecredeH s €TMHCTBA U3MEPEHUI
(TectupoBanue)

DJIeMeHTHI Teopuu norpentHocter (TectupoBaHue)

OO0mme cBefeHUs 0 METOAAaX U3MEpEHHsI TeMIepaTypbl. TepMonpeodpazoBaTen CONPOTUBICHUS
DneMEeHTHI TEOPHH TepMOIIap, TEPMOIeKTprudeckue npeodpazonatenu (JlabopatopHas pabora)
OO61ue cBeneHust 00 U3MEPEHUN AABIICHUS, Pa3HOCTH J1aBlieHUH, ypoBHs (JIabopaTopHas
pabora)

O61ue cBeaeHus 006 u3mMepeHuu pacxoja u Teriotsl (JlabopaTtopHas pabora)

Cucremsl u3mepenus u coopa ganubix (Jlaboparopnas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
paznena

Nunexc KM- | KM- | KM- | KM- | KM- | KM-

Paznen AUCIUILTHHBI KM: 1 2 3 4 5 6

ASI AR Henens 4 6 8 10 12 14
KM:

MeTpOJ'IOFI/IH, OCHOBHBIC IIOHATHA U

1 onpenenenus. CriocoObl odecreueHus
€IMHCTBA U3MEPEHUI.
1.1 dusnyeckue cBOUCTBA U BEIMUUHEL +
12 Bocnpoussenenne enunanil Gu3nyecKux +
' BEJIMYMH U Nepeslaya uX pa3MepoB.
2 DJIEMEHTHI TEOPUU TTOTPEITHOCTEH.
21 CucremaT4ecKue U ciyvaiiHble +
' IIOTPENIHOCTH.
29 ['pyObie MOTPEIIHOCTH U METOJIbI UX +
) HUCKITIOUEHUS.
23 MeTponoruueckre XxapakTepuCTUKH CPEACTB +
' W3MEPEHHUI U UX HOPMUPOBAHUE.
3 TemnepaTypHble U3MepEHUs
3.1 Mertoasl 1 cpeacTBa U3MEPEHUST TEMITEPATYPHI. +
39 [TorpeurnocTy U3MepeHus: TeEMIIepaTyphl +
' MMOBEPXHOCTHU B KUJIKOCTSX U Ta3ax.
4 OO6mue cBeneHust 00 U3MEPEHHUH JIaBIICHUS,
Pa3HOCTHU JaBJIEHUM, U3MEPEHNE YPOBHS
41 MeTtonpl U cpenicTBa U3MEPEHUS AaBICHUS U +

pa3peKeHHUs
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MeTobl 1 cpeacTBa U3MEPEHUS YPOBHS

4.2 +
KUJKOCTH B pe3epByapax
5 OO6mmue cBeaeHUs 00 U3MEPEHUH pacxo1a u
TEIIOTEIL.
51 MeTopl U CpelicTBa U3MEPEHUS PACXOI0B +
' JKUJTKOCTH U Ta30B
59 MeTopl U CpelicTBa U3MEPEHUS KOJTUYECTBA +
' TEII0TEI
6 CucTtemMbl U3MEPEHUSL.
6.1 W3mepuTtenbHbIe CUTHAITHI. +
6.2 O6paboTKa CUTHAJIOB. +
7 Cuctembl cOOpa JaHHBIX.
71 LudpoBsie 1 aHATOTOBBIE CHCTEMBI COOpa +
) MAHHBIX.
79 [IporpammHoe obecnieuenus as coopa +
) MAHHBIX.
Bec KM, %: | 18 18 16 16 16 16
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