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JIuer akryanuzanum paboueii nporpammer

PaGoyas nporpamma TIEpeCMOTpeHa, 06Cy K 1eHa n 0n06peHa 1T peamuzanuu B 2022 - 2023

y4e6HOM roly Ha 3acenanun KaeApsl ABTOMATH3HPOBAHHBIX CHCTEM YIpaBlieHUs

Ilpotoxonor /& 7/ 2022r. Ne 5
3aB. xadenpoii i, C.M. Annipeen

77/

Pa6ouyas nporpamma I€pecMoTpeHa, obcyskneHa u oxobpena s peanuzauuu B 2023 - 2024

y4eOHOM rozy Ha 3acenanun Ka(enpel ABTOMATH3HPOBAHHBIX CHCTEM YIIPaBIEeHUS

[Tporokomor 20 r. No
3aB. xadenpoit C.M. Aunpeer

Pabouas mporpamma IepecMOTpeHa, 0bcykieHa 1 006peHa s peanuzanuu B 2024 - 2025

y4eOHOM rony Ha 3acemanuu KaeApsl ABTOMATH3MPOBAHHBIX CHCTEM YIpaBIeHHs

Iporokomor 20_r. No
3aB. kadenpoii C.M. Annpeen




1 Ilesin ocBOEHMST UCIUILJIMHBI (MOTYJIA)

[lenssMu OCBOCHUSI AUCHUIUIMHBI «METPOJIOTUS M TEIJIOTEXHUYECKHE H3MEPEHUS
SBISIIOTCS: (pOpMUpOBaHWE 3HAHUKW W YMEHHMM, HEOOXOAMMBIX I OMPEISICHUS CIOCOOOB
u3MepeHus: (U3MYECKUX BEIMYMH HA OOBEKTAX TEIJIOOHEPTeTUKHU U TEIUIOTEXHHUKH, a TaKKe
MPUOOPETEHHS HABBIKOB ITPOBEICHUS H3MEPEHUS AICKTPUICCKUX U HEAJICKTPHUCCKUX BETMYMH HA
00BEKTaX TETUIOIHEPTETUKH U TETUIOTCXHUKH.

2 MecTo IuCHUIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPorpaMmMbl

Jucrumraa MeTposiorys U TeIIOTEXHUYECKUE U3MEPEHUS BXOIUT B 00513aTENbYIO 4acTh
y4eOHOTro 1ana 00pa3oBaTeIbHOMN MPOTPAMMBEI.

Jis  w3ydeHus  IUCHUIUIMHBI ~ HEOOXOMUMBI  3HAHUS  (YMCHHS,  BIIAJCHUS),
c(hopMHUPOBAaHHBIC B PE3y/IbTaTE U3yUCHUS TUCIIUIUINH/ TPAKTHK:

DJIEKTPOIHEPTETUUECKHUE CUCTEMBI U CETH

dusuka

MaremaTuka

BBenenue B HarnpaBiieHUE

3uanus (yMEHUs, BJIAJICHUS), IOJTYYCHHbBIE MPU U3YUYEHUU JAHHOM JUCUUIUIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIUILTAH/TIPAKTHK:

[ToaroroBka Kk caye u craya rocyJapCTBEHHOTO K3aMEHa

3 Komnerenuuu odyuarouerocs, popMupyemsie B pe3ybTaTe OCBOCHHUS

AUCHHILIMHBI (MOYJIf) ¥ IVIAHUPYeMbIe pe3yJibTaThl 00yUeHus:

B pesynbrare ocBoeHHs AMCUUIUIMHBI (MOIYnsl) «MeTposiorus M TerIoTeXHUYECKue
M3MEPEHUS» 00 YJAIOIIUICS IOJDKEH 00J1a4aTh CISAYIOIUMHA KOMITETEHIIUSIMHU:

KOI[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

OIIK-6 Cnocoben IPpOBOAUTDL USMEPCHUSA DJICKTPUYCCKUX U HECOJICKTPUUCCKUX BCIIMUUH HA
00BbeKTax TCIIJIOOHCPTCTUKU U TCIINIOTCXHHUKHU

OIIK-6.1 Omnpenensier crnocoObl U3MepeHUs: (U3NYECKUX BEIMYMH Ha OOBEKTax
TETUIOIHEPTETHKH M TeTUIOTEX HUKH
OIIK-6.2 OcymecTBisier  u3MepeHus:  (PU3MYECKMX BEIMYMH Ha  O0OBEKTax

TCIIJIOOHCPTCTUKH U TCINIOTCXHUKU




4. CTpykTypa, 00bEM M cofepkaHue I CIHIIIMHbBI (MOLYJIs1)
OO0mmas TpyI0eMKOCTh TUCIUIUIMHEI cocTaBiseT 3 3a4eTHbIX enuHul] 108 akazn. gacos, B ToM

YHUCJIC:

— KOHTaKTHas padota — 54,15 akaj1. yacos:
—ayauTopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akan. gacos;

— camocrosTenpHas padora — 18,15 akan. yacos;
— B popMe npakTUIecKoi moAroToBku — 0 aka. Jac;
— IMOATOTOBKA K K3aMeHYy — 35,7 akaj. yac

®dopma arTecTauui - 3K3aMEeH

AynutopHast g =
o | xomraxtHas pabora E = ®dopma Texyriero
=
g B aKaJ|. yacax 3] Bun KOHTPOJISI
Pazzen/ Tema 3 (B axan. wacax) gz . p Kon
g & ©| camocTosTenbHOI | yceBaeMocTH U
JIUCIUILIAHEI 3 g o 6 . | xommerenuu
O 6 g £ padoThI TIPOMEKYTOYHOM
Tex. J;;‘H' ng;:r. z ‘\é aTTecTaluu
. . O
1. Paznen 1. OCHOBBI
METPOJIOTHH
1.1 OcHOBHEIE TTOHSTHS.
[IpaBoBbIe OCHOBBI,| CaMocCTOATETHLHOE Y OTHBIN OIPOC
Mertposoruueckoe 2 6 u3ydeHue yueOHoit Iposepka HI:_I OIIK-6.1,
obecnieuenue.  ExnHCTBO JUTEPATYPBI, P sa E it o OIIK-6.2
H3MEPEHHIA. KOHCITEKTa JICKI[UH A
Mertponorudyeckue
CaMoCTOATEIEHOE .
1.2 H3mepsiemble H3VACHHE VICOHO VYcrHbIl onpoc
BEJIMUMHBI. Buabl, MeTOIb) y;me azq o [IpoBepka unza. OIK-6.1
HU3MEpPEHHIA. OCHOBHBI€ 2 4 PaTypel, 3aaHAN )
4 MOATOTOBKA K OIIK-6.2
MOJI0KEHUS TEOpUH KonrtponbHas
Hor . nabopaToOpHEIM 6
PEIIHOCTEH. pabora
3aHITHIM
CaMoCTOATEIEHOE
HM3y4YCHHUE YICOHOM .
1.3 CpencrBa u3MepeHwus| y;nTe azq o YcerHblii onpoc OIK-6.1
Crpykrypabie cxembl CH) 2 4 2 PaTyphl, [IpoBepka unm. )
MOJTOTOBKA K . OIIK-6.2
Brioop CHU. 3aJaHui
n1abopaTopHBIM
3aHATHIM
Uroro no pazaeny 6 14 6
2. Pazmen 2. Usmepenue
(hU3NUECKUX BEJIMYMH
CaMOoCTOSITEIbHOE
2.1 Msuepenne 1 2 2 |usydyenue yueOHOI| VYCTHEIA ompoc OIIK-6.1,
SJIEKTPUIECKUX BEIMUUH v i P OI1K-6.2
JIUTEPATYPbI
4
CaMocCTOsTENBHOE
2.2 Hsmepenue 1 2 2 | m3yuyenue yueOHOM| YcTHBIN ompoc OIIK-6.1,
MarHUTHBIX BEJTHYNH v yi p OIIK-6.2
JUTEPATYPbI




CamocTosTenbHOe
u3ydyeHue yueOHoI

VYeTHbIl ompoc

2.3 Usmepenue JIUTEPATYPHI; JlaGopatopHsie OIIK-6.1,
4 12 1
HEINIEKTPUUECKUX BEIUUUH MOJTOTOBKA K paboTsI OIIK-6.2
71a00paTOPHBIM TecTupoBaHUe
paboTtam
2.4 U3mepurenbHbIe CaMocCTosTebHO
o . OIIK-6.1,
MHPOPMALTUOHHBIE 1 4 1,15 | u3ydenne yueOHOM| VcTHBINA ompoc OIIK-6.2
CHCTEMBI JIMTEPATYPHI '
HUroro no pazaeny 7 20 6,15
3. Paznen 3. OCHOBEHI
CTaHAAPTH3ALUH
3.1 OcHOBHbIE TOHSTHS. CamocrosTensHoe
o . OIIK-6.1,
Henu CTaHApTH3AIIHH. 1 2 |u3yuenue yueOHOW| VYCTHBIN ompoc OITK-6.2
Hctopust pa3BUTHSL JIUTEPATyPhI '
3.2 3apmaum, opraHel H VYerHbli onpoc
CaMoCTOsTEeNBHOE
CIy’)KOBl CTaHAAPTU3AIHH. .| IIposepxa unn. OIIK-6.1,
B 2 2 | u3yuenue yueOHOU .
Wb CTaHIAPTOB. 3aJaHAN OIIK-6.2
JUTEPATYPHI
HopMaTHBHbBIE TOKYMEHTHI TecTupoBanue
3.3 Meroaueckrie OCHOBBI CamocToaTenbHOe
N . OIIK-6.1,
CTaH/aPTH3ALHH. 1 2 |wu3yuenue yueOHOM| YCTHBIHN ompoc OITK-6.2
[TpUHIUITEL ¥ METOTBI JUTEPATYPHI '
HUroro no pazaeny 4 6
HUroro 3a cemectp 17 34 18,15 SK3aMeH
Wroro no aucuuminze 17 34 18,15 3K3aMeH




5 O0pa3oBaTeibHbIE TEXHOJIOTHH

JUis  peanu3auuu  NpelyCMOTPEHHBIX BHMJOB  ydyeOHOW paboTbl B  KayecTBe
0o0pa3oBaTeNbHBIX  TEXHOJOTHMH B  TpENOJaBaHWW  JUCHMIUIMHBI  «MeTposoruss
TEIUIOTEXHUYECKHUE U3MEPEHUS HCIIONb3YIOTCS:

TpaauunonHneie 00pa3oBaTEbHBIE TEXHOJIOTUN — UH(OPMAIIMOHHAS JICKIHS (BBOAHYIO
JIEKLUIO, T'Ie JAET IIEPBOE NPEACTABICHHUE O IPEAMETE U 3HAKOMCTBO CTYJEHTOB C HA3HAYCHUEM U
3aJladyaMM Kypca); JIEKIUU — KOHCYJIbTAllMM, M3JI0’)KEHUE HOBOI'O MaTepuayia COIPOBOXKAAETCA
IIOCTAaHOBKOM BOIIPOCOB M JUCKYCCHEW B IOMCKax OTBETOB HA 3TH BOIPOCHI; JIaOOpPAaTOpHBIE
paboTHLI.

TexHonoruu npo6ieMHOro oOydeHHsl — MPOOJEMHbIE JICKIUHU SBISETCS Pe3yJIbTaTOM
YCBOCHHUS MOJIyYCHHON MH(POPMAIIUHU TOCPEICTBOM ITIOCTAHOBKH MTPOOIEMHOTO BOTIPOCA U MOMCKA
nyTell ero pemeHus; jgabopaTOpHble PabOThl C HCIOJIb30BAHHMEM IPOOJEMHOro oOydeHue,
KOTOpOE 3aKII0YaeTCsl B CTUMYJIMPOBAHUM CTYACHTOB K CaMOCTOSTEIBHOW «H0OBIYE» 3HAHHM,
HEOO0XOAUMBIX ISl peILiCHHsI KOHKPETHOH POOJIeMBbI.

WNupopMalilnoHHO-KOMMYHHMKAIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJOTMM — B XOJ€
IIPOBEJEHUS JIEKLUOHHBIX 3aHATHM INPEAyCMaTPUBAETCS HCIOJIB30BAHUE 3JIEKTPOHHOIO
J€MOHCTPALIMOHHOI0 MaTepuaia (JIEKIIMU-BU3yaJIn3allii), UCI0JIb30BaHne VIHTepHET pecypcoB
JUIS IPOMEXKYTOYHBIX aTTECTALIMNA ¥ IPOBEPKU OCTATOYHBIX 3HAHUI

JIeKIIMOHHBIN MaTepuan 3aKperuiieTcss B xoJe Ja0opaTOpHbIX pPabOT, Ha KOTOPBIX
BBITIOJIHAIOTCS IPYNIIOBBIC MY MHIAVBUAYAJIBHBIE 3a1aHUSA 110 IPOHIEHHON TEME.

CamocrosTenbHas paboTa CTUMYJIMPYET CTYJIEHTOB K CaMOCTOSITENbHON MpopaboTKe B
IIpoliecce BBIIOJHEHUS! KOHTPOJIBHBIX paboT, a TaKkXkKe B IPOLecce NOArOTOBKU K YCTHOMY OIpOCY,
TECTUPOBAHUIO U UTOTOBOM aTTECTAIUH.

B xoze npoBenieHus TEKIMOHHBIX 3aHATUI IPElyCMaTPUBAETCS:

- MHCIIOJIb30BAHME DJIEKTPOHHOIO JIEMOHCTPALMOHHOIO MaTepuaia I0 COBPEMEHHOMU
U3MEPUTEIIBHON TEXHHUKE;

- CTI0JIb30BaHME 3JIEKTPOHHBIX YYEOHUKOB MO OT/I€IbHBIM TEMaM 3aHATHIA;

- AaKTUBHbIE W MHTEpPAKTUBHbIE (hOpMBI OOY4YEHMs: BapUaTHUBHBIM OINpOC, AMCKYCCHUH,
YCTHBIH ONpPOC, KOHTPOJbHAas paboTa, TECTOBBIA ONpPOC, WHAMBUAYaAJIbHAS «3aIIUTa»
J1ab0paTOPHBIX PaboT U T.1I.

6 YueOHO-MeTOqHYECKOE 0DecTIeUeH e CAMOCTOSITEILHOI PadoThI 00yUAIOIIMXCSI
[Ipencrasneno B mpuioxeHuu 1.

7 OueHoOYHBbIE CPeACTBA /sl IPOBeIeHUs IPOMEKYTOUYHON aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeToqu4eckoe u nHGpoOpMaHOHHOE o0ecniedyeHne TUCHUILTHHBI (MOTYJIs)

a) OcHoBHas JiUTEpaTypa:

1. I'pubanos, . JI. OcHOBBI MeTpOJOTHHU, CEPTH(HUKAIMN U CTaHIAPTU3AINH : y4eO.
nocob6ue / [1.J1. I'pubanoB. — Mocksa : UHOPA-M, 2019. — 127 c. — (Bricuiee oOpa3oBanue:
bakamaBpuar). - ISBN 978-5-16-009677-3. - Tekct : oanektponnsrd. - URL:
https://znanium.com/read?id=330611 (mara oOpamenus: 18.09.2020). — Pexum noctyna: mo
TIOJIITHCKE.

2. DpacrtoB, B. E. Metponorus, crangapTusanus 1 cepTuukanus: Yuedbnoe nocodue /
B.E. Dpacros. - Mocksa : @opym, 2017. - 208 c. (Beiciiee oopazoBanue). ISBN 978-5-91134-193-
0. - Tekcr : oamektponHsii. - URL: https://znanium.com/catalog/product/636241 (nmata
obparmienus: 18.09.2020). — Peskum gocTyra: mo mOAMKCKe.



0) lomosiHuTEIbHASA JIUTEpaTypa:

1. Camapuna, . I'. OcHOBBI METPOJIOTHH, CTAHAPTU3ALMNU U CePTUPUKAIIK: yueOHOE
mocobue / U. I'. Camapuna, T. I'. Cyxonocosa ; MI'TY. - Maraurtoropck: MI'TY, 2016. - 1
AIIEKTPOH. OTIT. muck  (CD-ROM). -  3Barn. ¢ Turyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2872.pdf&show=dcatalogues/1/113
4039/2872.pdf&view=true (mara obpamenus: 18.09.2020). - MakpooObeKT. - Tekcr :
AJIEKTPOHHBIU. - CBeneHus foctynHbl Takxke Ha CD-ROM.

2. Metpomnorus. Teopust u3smepeHuii: yueOHUK Ui akaeMU4ecKoro OakaizaBpuaTa / moj
o6mr. penakiuei T.M. MypamkuHo#. - 2-¢ u3., ucnp. u aoi. - Mocksa: M3marensctBo IOpaiit,
2019. - 167c. — ISBN 978-5-534-07295-2. - Tekcr : osnekrponnbii. - URL:
https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/1l (mata obparieHus:
18.09.2020).

3. IleneBun, B. ®. Metpotorust 1 cpefcTBa u3MepeHuii: yued. mocodue / B.®. [enepuH.
— Mumnck: HoBoe 3nanue ; Mocksa : UHOPA-M, 2019. — 273 c. : wi. — (Beicmee oOpa3oBanue:
bakanaBpumar). - ISBN  978-5-16-006769-8. - Tekcr: oamekrponnbii. - URL:
https://znanium.com/catalog/document?pid=988250 (mara oOpamenus: 18.09.2020). — Pexum
JIOCTYTMA: TIO TOJITUCKE

4. Kopuunosa, U. I'. Texuudeckue u3MepeHus U IpruOOpsI : 1a00paTOPHbIH IPAKTHKYM /
N.T. Kopaunosa, B. B. I'pebennukosa, A. U. CepreeB MI'TY, xad. [IKuCVY. - Maruutoropck,
2010. - 129 c. WL - URL:
https://magtu.informsystema. ru/uploader/ﬂIeUpIoad’>name 331.pdf&show=dcatalogues/1/1071
836/331.pdf&view=true (nara oopamenus: 18.09.2020). - MakpooOBEKT. - TEKCT: 3IEKTPOHHBIIA.
- UmeeTcs neyaTHbIN aHAJIOT.

5. Metpomnorus, crangaptusanus, ceprudukanus: yuedHoe nocobue / A.M. Apuctos,
B.M. IIpuxoasko, N.J1. Ceprees, I.C. ®atroxun. — MockBa: UHOPA-M, 2021. — 256 c. + [lom.
Matepuaisl [DnexkTpoHHbIH pecypc]. — (Cpennee nmpodeccuonanbHoe obpasosanue). - ISBN
978-5-16-013964-7. - Texcr: DIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1190667 (nata o6parenus: 18.09.2020). — Pexxum mocryma:
IO TTOATINCKE

6. Pannes, I'. I'. UnTennektyanbHbie cpeacTBa u3mepenuit : yueouuk / I'. I'. Pannes, A. I1.
Tapacenko. — Mocksa : KYPC : UHOPA-M, 2020. — 280 c. - ISBN 978-5-906818-66-9. - Tekcr:
anektponusii. - URL: https://znanium.com/catalog/product/1054205 (mara oOparmieHus:
18.09.2020). — Pexxim jrocTyma: 1o MoIImucKe.

B) MeToanuyeckue yKa3aHus:

1. I'pebennukoBa, B. B. Texuuueckue usmepeHus 1 npuOopsl: yaeOHoe mocodue / B. B.
I'pebennmnkoBa, M. B. Beuepkun ; MI'TV, [kad. DuDC]. - Marautoropck, 2014. - 150 c. :
CXEMBI. URL
https://magtu.informsystema. ru/uploader/ﬂIeUpIoad’)name 817.pdf&show=dcatalogues/1/1116
327/817.pdf&view=true (nara oopamenus: 18.09.2020). - MakpooOBEKT. - TEKCT : AIEKTPOHHBIH.
- ISBN 978-5-9967-0543-6. - Fimeercs meyaTHBIN aHAJIOT.

2. MyxuHa, E. }O. ABTOMaTH3amus TeXHOJIOTHYECKHUX IporeccoB | npakTukyM / E. O.
MyXHHa A. P. bongapesa ; MI'TY. - Marautoropck : MI'TY, 2017. - 110 c. : ., Ta01., CXEMBI.

URL:
https //magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/151
4313/3507.pdf&view=true (mata obpamenus: 18.09.2020). - MakpooObeKT. - Tekcr :
3JIEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJor.

3. Meroauueckue pPEKOMEHJAIMU 110 BBIMOJIHEHUIO WHIUBUIYaIbHBIX 3aJaHUM.
[Tpunoxenue 3

r) [IporpammHuoe obecnieuenue u UHTepHeT-pecypceb:



IIporpammHoe obecniedeHue

HaumenoBanne o
0o Ne noroBopa Cpok nieiicTBUS TUIICH3UN

MS Windows 7

Professional(us  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007

Professional Ne 135 o1 17.09.2007 0ecCcpovHO

7Zip CBOOOHO 6eccpodHo

FAR Manager CBOOOHO 6eccpodHo

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAHHBbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaAaBOYHBLIC CUCTEMbBI

Hassanue kypca

CcrlUika

9J’IeKTp0HHa$I 68.38. INCPUOAUICCKUX I/IS,I[aHI/Iﬁ
East View Information Services, OO0 «UBUC»

https://dlib.eastview.com/

HarmmonansHas WH()OPMAITMOHHO-
aHaJIMTHYECKasg cucteMa — POCCUICKUI MHIEKC
HayuyHoro rutupoBanus (PUHII)

URL.: https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Akanemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

Wudopmannonnas cucrema - Eqnnoe okHO
J0CTyIa K HH)OPMAaMOHHBIM pecypcam

URL.: http://window.edu.ru/

denepabHOE  TOCYIAPCTBEHHOE  OOKETHOE

YUPEKICHUE «DenepanbHbIi uactuTyT|URL: http://www1.fips.ru/
HPOMBIIIIEHHOM COOCTBEHHOCTHY

E‘;‘;‘;ﬁgﬁﬁaﬂ Tocynaperennas — OuOMMOTEKA. |yt v rsl. ru/ru/dreaders/catalogues/

DnekTpoHHbIe pecypchl Oubanoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

®enepanbHblii  00pa30BaTENbHBIA  OPTAT
OxoHomuka. Conposniorusi. MeHe»KMEHT

~ | http://ecsocman.hse.ru/

VYHuBepcurerckas MHPOpMAIMOHHAs CHCTEMa
POCCHA

https://uisrussia.msu.ru

MexayHapoiHas HayKOMeTpuYecKas
pedepaTHBHAS W TOJHOTEKCTOBAst 0a3a TaHHBIX
Hay4dHbIX 3nanui «Web of science»

http://webofscience.com

MexnyHapoaHas pedeparuBHas 51 http://scopus.com
MOJTHOTEKCTOBAsT  CIIpaBOYHas 0aza JaHHBIX ) '
MexaynapoaHas Oa3za MOJITHOTEKCTOBBIX

KypHasoB Springer Journals

http://link.springer.com/

9 MarepuajibHO-TEXHHYECKOE 00ecneyeHne TUCIUTLINHBI (MOLYJI51)

MaTCpI/IaJIBHO-TCXHI/I‘-IeCKOC obecrneucHUe JUCIMITIIIMHBI BKIIFOYACT:



http://window.edu.ru/
http://www1.fips.ru/
http://www.rsl.ru/ru/4readers/catalogues/
http://ecsocman.hse.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/

MarepuanabHO-TeXHUYECKOe 00ecTiedeHne JUCIUIUIMHBI BKITIOYACT:

VYuebHble ayIUTOPUM Ul IPOBEAECHUS 3aHATUN JIGKLIMOHHOTO TUIA: MYJIbTUMEIUIHbIE
CpeAcTBa XpaHEHHsI, IEpeIauu U MPeICTaBICHIS HHPOPMAaLIH.

[Tomerienus A1 CaMOCTOSATENBHOM PabOThI 00YYaIOLIMXCS: IEPCOHATBHBIE KOMIIBIOTEPHI
c maketoM MS Office, BeixogoM B MHTEpHET U € IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA.

Y4eOHble ayqUTOpUU ISl TPYIIOBBIX M MHIMBUAYAIBHBIX KOHCYIbTAIUH, TEKYIIETO
KOHTPOJISl U IPOMEKYTOUHBIX KOHCYJIbTALUI: JOCKA, MYIbTUMEAUHHBINA IPOEKTOP, IKPaH.

[Tomemenne pans  XpaHeHMsT M HPOPHUIAKTHUECKOro OOCIyKUBaHHUs y4eOHOro
000pYJI0BaHUS: CTEIUIAXKH AJIS XPaHEHUs y4eOHO-METOANYECKUI TOKYMEHTALUH.

Y4eOHast ayauTopus Ui MPOBEACHHS JTA0OPATOPHBIX PabOT: KOMITBIOTEPHBINA Kiacc:
nepcoHaIbHble KOMIbIOTEphl ¢ naketoM MS Office, BbixogoM B MHTEpHET M ¢ JOCTYIOM B
AJIEKTPOHHYIO HH(OPMAIIIOHHO-00Pa30BaTEeNIbHYIO CPEely YHUBEPCUTETA.

VYuyeOHas aynuTopus A1 IpoBeIeHUs 1a00paTOPHbIX paboT: 1abopaTopusi METPOJIOTUHU U
TEXHOJIOTUYECKAX H3MEPEHHUH: J1abOpaTOpHBIE YCTAHOBKH JUIS BBIOJHEHHS J1a00OpaTOPHBIX
pabor:

- nabopaTtopHblii cTeH «M3MepeHue pacxojia ra3a;

- nabopatopHblii cTen] «IloBepka Tepmonapy;

- nabopatopusbiit crera «IloBepka npubopa J{uck-250, moromerpa 111-4540/1 u npubdopa
A-566%;

- nabopatopusblil crenn «Mcneiranue u mosepka KCII-3, Borsrmerpa 111-4540, mpubopa
Jnck-250»;

- mabopaTtopHblii cTeH] «V3MepeHne ypoBHS JKUIKOCTEN;

- 1abopaTtopHblii cTeH] «V3MepeHne ypoBHsI ChIITyYHX MaTepUaIOBY;

- maboparopusiii cteH «IIpeobpazoBatenu naBieHus Merpan;,

- nabopatopHblii cTeH] «CTaTH4ecKrue U TUHAMUYECKHE XapaKTepUCTHKH 0ObeKTa
YIpaBIEHUS»

ONEKTPOHHBIE IIaKaThl MO Kypcy "OCHOBBI METPOJIOTUM M TEXHUUYECKHE U3MEPEHMS"
(136), xirou Ha 2 ITK.



[Tpunoxxenne 1
YueOHO-MeTOANYECKOE 0O0ecTIedeHHEe CAMOCTOATEILHON PadoThl 00y4al0IIHUXCs

ITo mucnumuimae «MeTposIorus U TEINIOTEXHUYECKHE U3MEPEHHS» MPEIyCMOTpPEHA ayIUTOpHAs U
BHEayAUTOPHAsI CAMOCTOSITENIbHAs paboTa 00ydaromuXCs.

AynutopHasi caMoCTosATeNIbHas padoTa CTyIEHTOB MPEIOIaraeT BEIIOIHEHUE U 3aILUTY
nabopaTopHBIX PabOT, pelIeHnEe KOHTPOJIBHBIX 3a1a4.

JlabopatopHbie pabOTHI HaNPaBJICHBI HA MOTyYEHHE MPAKTUYECKUX HAaBBIKOB MO Teme «l3Mepenue
(bU3NUECKUX BEIUIUHY.

Ilepeyenn Bomnpocsl k 3amure
JIA0OPATOPHBIX PadoT

1. Ha xakux sBIEHMSX OCHOBAHO JEHUCTBUE TEPMOIIEKTPHUUECKHUX
TepMOMETPOB?

2. IloueMy npHM NOACOEAMHEHUH TEPMOIAPhl K H3MEPUTEIHLHOMY
npudopy, NOIB3YIOTCSI KOMIIEHCAIIMOHHBIMU IPOBOAAMHU?

3. Kak BBOmuTCS mHONpaBKa Ha TEMIIEPaTypy CBOOOAHBIX KOHIIOB
TepMoIapbl B aBTOMAaTHUYECKUX U TEPEHOCHBIX IOTEHIHOMETpax,
MUJUTHBOJIETMETpax?

4. Hs KaKHUX TepMoInap HEBO3MOXKHO [IpUMEHEHNE
KOMIIEHCAIIMOHHBIX NPOBOJIOB ISl BBEICHUS ITOTIPABKH?

5. IIpenensl  uU3MEpEeHUM  CTaHIAPTHBIX  TEPMODJIEKTPUUYECKUX
TEPMOMETPOB?

6. Ilpy w3MepeHHH TeMIepaTypsl B IE€YH C IMOMOLIBIO XPOMEIb-
amomeneBoit tepmomapel (tunm  K) BombTMerp mokasan 7,418 wuB.
TemmepaTtypa xojoaHOTo crnasi Obiia crabuimsupoBana Ha ypoBHe 30°C.
[Tonme3ysick TpagyrpoOBOYHON TaOIUIEH A JaHHOW TEPMOMapHI,
OTIPEINTUTh TEMIIEPATYPY |« B ITEUH

IToBepka Tepmonap

1. KakoBbl 0COOEHHOCTH METOMKH IIPOBECHHS BTOPUUHOTO ITprOopa
Huck-250M?

2. UTto Takoe OCHOBHAS U JOTIOJHUTEIbHAS TOTPEITHOCTH ITprbdopa?

3. Kakue morpeniHocT HeOOXOJIUMO PACCUUTATh JJIS TOTO, YTOOBI
C/IeJIaTh BBIBOJ] O pPe3yJbTaTax MOBEpKH?

4, Jlyis 4ero BBITIONHSIOT MOBEPKY MPUOOpPA M YTO MOHUMAIOT IOJ

UcnsiTanue u noBepka

KJIACCOM TOYHOCTH mpudopa?
BTOPHYHBIX TPUOOPOB

()
PaGOTAIOINX B S. Kakwue cymiecTByoT BUABI TOBEPOK?
KOMILIEKTE C 6. [lepeuncnuTe  METPOJOTHUYECKHWE  XApaKTEPUCTUKA  CPEJICTB
TepModieKTpuueckum | ISMEPCHHH.
npeoGpazoBaTeneM 7. YTo OTHOCHTCS K HEMETPOJIOTMYECKUM XapakTepucTikam CH?

8. Otuet mo mkasne nmpubdopa ¢ npeaenamu usmepennii 0 — 10 A
W paBHOMEpHOH mikaimoi cocraBua 2,5 A. OIEHUTh Mpeaeisl
JOTTYCTUMON a0COJIFOTHON IMOTPEIIHOCTH 3TOr0 OTCYeTa MpH
ucnosip3oBannu pazmmuabix CHU ¢ KT: 0,02/0,01; n0,5

1. Kaxol mpuHIHI AeHCTBUS Y TEPMOMETPOB COMTPOTHUBICHUS ?

2. OT 49ero 3aBUCHUT DJIEKTPUICCKOE COTPOTUBIICHHIE TPOBOTHUKA?

3. Brnusier M Ha 3JEKTPUYECKOE CONMPOTHUBIICHUE MPOBOJHUKA
JNEKTPUIECKHIA TOK, TPOXOISIINHN IO TIPOBOTHUKY?

4. UTto sBiIsSIETCSI TEPMOMETPUUECKUM IIaPAMETPOM B TEPMOMETPE
CONPOTHUBJICHUS?

TepmomeTpbl 5. [Touemy TepmornpeodpazoBaTeIn N3rOTABINBAIOT, KaK MIPaBUIIO, U3
COTIPOTUBIICHUS METAJJIOB, a HE U3 CIUIaBOB?

6. Kakue mnpeumymecTBa y MEAHOTO © Yy  IUIAaTHHOBOTO
TEepMOIpeoOpa3zoBaTelicii CONPOTHBIICHUS?

7. Kakoe 3HaueHne npy N3MEPEeHNH TeMIIEPaTypbl UMeeT IMOKa3aTeib
TETJIOBOW WHEPIIHH?

8. Kakum mapamerpoM XapakTepu3yeTcsi YHCTOTa MaTepHania,

UAyniero Ha U3roToBJICHUC TCPMOMCTpPaA COHpOTI/IBJIGHI/ISI?




Ilepeyennb
JIaDOPaTOPHBIX padoT

BO]'[pOCbI K 3alllUTE

9. Yro Takoe TpEXTIPOBOAHAS cxeMa BKITIOUCHUS
TepMOIIpeoOpa3oBaTes COMPOTUBICHUS?
1. Kakwue cymecTBytoT METOABI H3MEPEHUS TEMITEPATYPHI?
2. Ha uém ocHOBaHO IeHiCTBHE TEPMOMETPOB COMIPOTHBIICHNUS?
3. Kakue maTepuanbl UCHONB3YIOT IJIi U3TOTOBJICHUS TEPMOMETPOB
CONPOTUBJICHUS?
4, Kakue npubopsl NMpUMEHSIOT B KOMIUIEKTE C TEPMOMETPaMHU
HcnpiTanue 1 moBepka
CONPOTUBJICHUS?
BTOPHYHBIX TPUOOPOB
5. CxeMbl TNOXAKIIOYEHHUS TEPMOMETPOB  CONPOTHBICHHUA KO
paboTaImux B
BTOPUYIHOMY MTPHOOPY
KOMILJICKTE C
6. JlocTonHCTBa M HEJOCTATKU HEYPaBHOBEIICHHBIX MOCTOB.
TEpMOMETPaMH o
7. Kak paboTaeT ypaBHOBEIIEHHBIH MOCT?
COIPOTHBIICHUS R
8. B uém 3akiouaercs ycioBue paBHOBECHS MOCTOB?
9. [TpuHIUT TEeHCTBUS PaOOTHI JIOTOMETPHUUCCKUX CXEM
10. Kakwue BuIBpI IOTpenIHOCTel BB 3HAETE?
11. i1 9ero BBIMONHSIOT MOBEPKY NpUOOpa M YTO MOHUMAIOT TOJ
KJIACCOM TOYHOCTH mpubdopa’?
1. Kaxkas Temneparypa Ha3bIBaeTCA IPKOCTHOU TeMIepaTypou?
2. Kak onpenenutps IeHCTBUTENBHYIO TeMIEparypy Teja, 3Has
SIPKOCTHYIO TeMIleparypy?
3. YeTpoiicTBO MUPOMETPOB YACTUYHOI'O U3ITyYEHHUS
4, UTto Takoe mBeToBas TeMieparypa’
5. Kak cMmeniaeTcss MakcUMyM KpUBOM pacIipeliefieHHs] CIIEKTPaibHON
SHEPreTHYECKOH SPKOCTH C YBEIMYEHHEM TeMIlepaTyphl aOCOIIOTHO
yépHoro Tena?
6. Ilouemy mBeToBas  Temmeparypa HaubOoynee  Onm3Ka K
JIEUCTBUTENBLHOM TemmepaType?
7. YeTpoiicTBO NTUPOMETPOB CIEKTPAIIBHOIO OTHOLLIEHUS
8. Onenute CHCTEMaTHYECKYIO MOTPEIIHOCTh HU3MEpPEHUs
[TupomeTpsr TeMIIepaTypbl paJUalluOHHBIM MeTOROM. PaguaronHas temnepatypa t, =

1527 °C, koaddumpent teroBoro u3nydenus €, = 0,38.

9. IMupomerp momHOrO  W3NydeHUs (paguallMOHHBINA)  HMeEeT
HOKa3aTeNb BU3UpoBaHusi N = 1/7, nuameTp KaluabHON TPYOKH, HA KOTOPYIO
Bu3upyetcs mupometp, 30 Mm.

10. MoXHO JH THPOMETPOM TIOJHOTO U3JIYyYEHHS U3MEPUTH
TEMIIepaTypy CJIMTKa B HarpeBaTeIbHOM KOJIOALE, €CJIM CTOPOHA CIIHMTKa
uMmeet pazmepbl 1800x400 MM, paccTosiHUE OT cinuTKa A0 nupomerpa 1400
MM, TT0Ka3aTelib BU3upoBanus N = 1/7?

11.  Kakum obpa3om B mupoMeTrpuueckoM npeodpazosarene [TI1T-142
UCKJIIOUYAETCs BIUSHUE TEMIIEpaTyphl KOpIlyca Teneckorna’?

12. Kakue CymecTByIOT CIIOCOOBI MCKIIIOYEHHUS BIUSHUS TEMIIEPaTyphI
KOpIIyca TEJIeCKOIa Ha Pe3yJIbTaT u3MepeHus?

IIpumepsl 3axa4 o Teme «BbI60p cpeacTB H3MepeHMID»

Ipumep 1. OnpenenuTs BEpXHUH Tpeaes U3MEPEHHSI U OCHOBHYIO NPUBEICHHYIO IMOTPEITHOCTD
JaT4YnKa Ui U3MepeHus Taru razotypounnoro asurarens (CTHO) P = (1,6 = 0,1) kH.

Pemenne: Hanbomnbiias 1 HauMeHbIas MpeenbHble TATH Py = 1,6 + 0,1 = 1,7 xH; Py = 1,6 —
0,1 = 1,5 xH; gorryck T = 1,7 — 1,5 = 0,2 xH; ocHOBHas momycTtumMasi abCOIIOTHAS MTOTPENTHOCTD TaTINKa
(momyck ma uzmepenue) A = 0,33-T = 0,33-0,2 = 0,066 kH; HxHuit npenen paboueit yactu mkanst H < 1,5
— 0,066 = 1,434 xH; BepxHuii npeaen pabodeit gactu mkansl B > 1,7 + 0,066 = 1,766 kH. Bridoupaem
JaTYUK YCHIINM ¢ BepxHUM mpenenoM usMmepenus: B = 2 kH. Hopmupyroiee 3HaueHue amst onpeneacHus
OCHOBHOW MpHBeIeHHOH morpemHocTy natanka Xn=2,0 kH. Onpenensiem mpeaesn 10myckaeMoi OCHOBHON
npuBeIeHHON norpemHocTH aatunka y = 0,066/2-100 = £3,3%. brnkaliiiumM MEHbIIINM 3HAYEHUEM JTON
MOTPENIHOCTH HO OTHOLICHHUIO K HalIcHHOMY siBiisieTcs ¥ = 2%.




Hpumep 2. OnpenenuTs Tpeaeibl U3MEPEHHS] U KIACC TOYHOCTH BOJBTMETPA JJIS M3MEPEHUS
HAIPsOKEHUS MUTaHUS 00pTOBOM cetu camonera V =27 + 2,7 B.

Pemenne: Haunboibliiee npeaensHoe HANPsHKEHUE Vipax = 27 + 2,7 = 29,7 B; Haumensiiee Vyin = 27
— 2,7 =243 B; monyck T = 29,7 — 24,3 = 5,4 B; ocHOBHas jomycTuMasi aOCOJIOTHAs MOTPEITHOCTh
BosbT™MeTpa (momyck Ha muamepenue) A = 0,33T = 0,33 - 5,4 = 1,78 B; HmxHMii npenen paboueir yactu
mkanel H < 24,3 1,78 = 22,52 B; Bepxuuii npeaen B > 29,7 + 1,78 = 31,48 B. B cooTBeTCTBHHM C JTaHHBIMH
nmo H u B BeiOupaem BonbTMeTp ¢ BepxHuM mnpexaenom ui3mepenuii 40 B. OcHOBHas mnpuBecHHAS
MOTPEeIIHOCTE 3Toro mpudopa y = 1,78/40 - 100 = 4,45%. HaiinenHOMy 3HaY€HHIO Y COOTBETCTBYET KJlacc
TOYHOCTH 5.

Ipumep 3. Onpenennts OCHOBHYIO NMPUBEACHHYIO MOTPEIIHOCTh U MPEICIIbI H3MEPEHHUSI
BHOPOAKCENEPOMETPa ISl H3MEPEHHS BUOPOYCKOPEHHs a = 50+2 m/c.

Pemenne: Haunbonbiee npeaenbHOe 3HAYCHUE BUOPOYCKOPEHUS amax = S0+2 = 52 M/CZ;
HaWMEHbIIIEEe €ro 3HauyeHue amin = 50-2 = 48 M/CZ; momyck T = 52-48 = 4 M/CZ; OCHOBHas
JoIycTrMast abCOITIOTHAS MTOTPEIIHOCTh BUOpoakcenepoMeTpa (omyck Ha usmepenue) A= 0,33T=
0,33 - 4 = 1,32 m/c?; nmwxupii npenen padodeit yactu mkansl H < 48-1,32 = 46,68 m/c?; BEPXHUU
B > 52+1,32 = 53,32 m/c?. B coorBeTcTBIH ¢ AaHHbIME 10 H 1 B BBEIOMpaeM BHOpOaKceIepOMETp
¢ BepxHIM npejernom mameperust 100 m/c?. Moskuo 60 m/c?

OcCHOBHas PUBECHHAS MTOTPEIIHOCTH 3TOro mpubdopa y = 1,32 - 100/100 = 1,32%

IIpumepsl 32124 10 TeMe «OCHOBHBIE I0JIOKEHHUSI TEOPHUHU NOTPELIHOCTE»
Ipumep 1. Manomerp ¢ amamazoHom m3mepeHuit ot 0 mo 6,3 Mlla moBepsuii ¢ TTOMOIIBIO
stanoHHoro CH B yeThIpex MOBEPSIEMbIX TOUKaX:
[ToBepsiemas Touka, Mlla: 0 2 4 6
3HavyeHue 3TaJoHHOro MaHoMeTpa, Mlla: 0,1 2,07 3,99 6,05
HeoOxomumo  paccumTaTh paccyuTaTh aOCONIOTHYIO, OTHOCUTEIbHYIO W  IPUBEACHHYIO
MOTPEITHOCTH JUTS KayKJIOW TIOBEPsIeMON TOUKH TEPMOMETPA M ONPEENIUTh €r0 KJIACC TOYHOCTH.
Pewenue. Ilorpemnocts n3mepeHus (a0COMIOTHAS MOTPEIIHOCTE) A onpenenseTcs no Gopmyse:

A= Xy — Xy, 1)

rae Xysy — U3MEPEHHOE 3HAYECHUE BENMYUHBL X; X | — IEUCTBUTEIBHOE 3HAUEHUE U3MEPSIEMOU BEJINYNHBI
X.

OTHOCHUTENbHAS TIOTPEITHOCT U3MEPEHHS & PACCUUTHIBACTCS M0 (opmyste (2), mpUBeaeHHAs
MOTPENIHOCTE Y PacCUUTHIBAETCS IO popmyie (3), 00e OHHM BBEIpaKEHBI B MPOICHTAX:

5 =13 100 [9%], )
A

y _ 1A 100 [%], 3)

H

rae Xy— Hopmupytoiee 3Hauenne CU, kak mpaBuio, 31o Auana3oH nokazanuit CU uim ero BepxHui
Ipeaesl U3MEPEHUN.
Tabnuua - PesynpraTsl pacueToB

3HaueHmne OtHocutenbHas | [IpuBenennas
AOcoaroTHas
IToBepsiemast | 3TaJIOHHOTO MMOTPEIIHOCTE | TOTPEITHOCTH
MOrPEITHOCTD
touka, MIla | TepmomeTpa, A MII U3MEpEHHsI O, | U3MEpeHus v,
MIla > v % %
0 0,1 -0,1 — 1,6
2 2,07 -0,07 3,5 1,1
4 3,99 0,01 0,2 0,2




6 6,05 -0,05 0,8 0,8

Kirace rounoctu CU Be1OMpaem u3 pssoa 1-107, 1,5-107, , 2-107, 2,5-10", 4-10", 5-10", 6-10", roe n=
1,0, -1, -2 u t.1. 3nauenus 1,6-10" u 3-10" He ycTaHABIUBAIOTCS JUIsl BHOBB pa3padareiBacMbix CH.

VY npuroxnoro CU makcumainbHast TPUBEICHHAS TTOTPEITHOCTD JODKHA OBITh MEHbIIE K.T. Tak Kak
MaKCHMaJlbHas IPHUBEICHHAs MOrpemHocTs MaHoMeTpa 1,6 %, < 2, To k.T. = 2.

Omeem: K.T. MaHOMETpa 2.

IMpumep 2. Knacc tounoctu pacxomomepa 0,2, nuamaszon mnokazaumii ot 0 mo 800 m¥/u.
Ompenenuts nomycTumyro norpemnocts CH B equHIIAX H3MEpEHHs.

Pewenue. Kiacc TouHOCTH — 3TO 0000mIeHHAsT MeTposiorndueckas xapakrtepuctuka CH,
ompezaensemMas peeJIaMu JOITyCKaeMbIX OCHOBHON U JOTIOJIHUTEIIFHOM ITOTPEIIHOCTEH, a TaKKe IPYTUMHA
cBoiictBamu CH, BIMSIOIIMMH Ha UX TOYHOCTH, 3HAUCHHS KOTOPBIX YCTaHABIMBAIOTCS B CTaHIAapTax Ha
otaensHble BUAbI CU. Kak npaBuio, kjacc TOUHOCTH HOPMHUPYETCS 110 MPUBEACHHON MOTPEITHOCTH K.T. >
Y, IO3TOMY BBIpa3uM u3 popmysl (3) aOCOTFOTHYIO TOTPEUTHOCTh H3MEpPEHUs A:

A :& = 0.2-800 =16 [M3/q].
100 100

Omeem: 10NTyCTUMAS TIOTPEITHOCTE pacxogoMepa A, < 1,6 M%/4.

Ipumep 3. Vzmepenue naBneHns MPOU3BOAMIOCH MAHOMETPOM ¢ Ipeaeramu u3mepenus 0 — 6,3
MIla u TokoBBIM BBIXOAHBIM curHaToM 0 — 5 MA, k.T. 0,5. Xapakrepuctuka npeoOpa3oBaTess JaBICHUL
nuHelHas. [Ipy u3MepeHun naBieHMs BBIXOJHOW CHUTHAN cocTaBmi 3,72 MA. HeoOxomumo onpenenuTh
BEJIMUYMHY U3MEPSIEMOT0 AaBJIEHUS U YyBCTBUTEIBHOCTD CPEICTBA U3MEPEHUSI.

Pewenue. llocTpouM  ITWHEHHYIO  TpagydpOBOYHYIO  (CTaTHYECKYH))  XapaKTEPUCTHKY
npeoOpazoBaTensi AaBleHUs 1Mo AByM Toukam. [lepBas Touka xapaktepucTtuku: npu nasiernn 0 MIla —
BBIXOJJHOU curHas maHoMeTpa 0 MA; BTopasi TOuKa XapakTepUCTUKU: ITpH aaBieHun 6,3 MIla — BeIxoaHOM
CUTHaJI MaHoMeTpa 5 MA, puc. 1.

YyBCTBUTENBHOCTH JaTuuka (ko3(duiment npeodpa3zoBanus) S MOKa3bIBA€T HA CKOJIBKO €IUHMIL
W3MEHHUTCS BBIXOJHOM CUTHAJ, €CJIM BXOJHOM CUTHAJ AaTuuKa, T.e. DB, u3MeHuTcs Ha eAuHuILy.

S=—. (4)

Brrxognoii curaan, MA

0 1 2 3 4 5 6 7
Hasnenne (M®B), MIla

Puc. 1. I'pamynpoBodHast XapaKTePUCTHKA JaTINKA
TomcTaBUB UCXOMHBIE TaHHBIC B popmyiy (4) moaydnm:

5-0 =o,794zo,79r MA ]

S=- - -
6,3-0 |LMUa|J

s TuHEeHHON CTaTHUECKON XapaKTePUCTUKN YyBCTBUTENFHOCTD S MOCTOSIHHA HA BCEM JUAMa30He
WNOB. YpaBHeHHe IMHEHHON XapaKTEPUCTHKH JaTYHKA B OOIIEM BHIE:

Y(X)=Y(0)+S X, (%)



rae X — BXOJIHOM U3MEpsIeMbIil CUTHAJ JaTdnKa, naBieHue, MIla; Y — BEIXOIHOM CUTHAN AaTYMKA, CUTHAT
mocTosHHOTO ToKa, MA; Y(0) — 3HaueHne BEIXOmHOTO curHaia mpu X = 0.
ITo popmyne (5) u puc. 1 ompemenuM ypaBHEHHE XapaKTEPUCTHKH JaTuuka: Y (X ) =0+0,79X .

[MoacTaBuM U3BECTHOE 3HAYCHUE BRIXOJHOTO cUrHaNa Y=3,72 MA B OJy4eHHOE YPaBHEHHE U OTIPECITHM
X:

Y(X)-0 372
0,794 0,79

3,72=0+0,79X; X = =4,7MIla .

3nauenne DB MOXHO omnpeienuTh MeHee TOYHO IO rpauKy IpayupOBOYHOI XapaKTEPUCTUKU
JaTyuka, cM. puc. 1.
Omeem: n3MmepsieMoe naBienue pasHo 4,7 MIla; uyBcTBHTENBEHOCTH TipeoOpasoBarens S = 0,79

MA/MITa.
IIpumep BapuaHTa KOHTPOJIBbHOI padoTsl Nel
1. OrneHnTe OTHOCUTEIBHYIO TIOTPEIIHOCTD MPOCTHIX OBITOBBIX YACOB C CYTOYHBIM XOZOM B
20 ¢ (cyTOuHBI X0 — TIOTIPaBKa K MOKa3aHUAM 9acoB 3a 1 CyTkn).
2. I[Tpu u3mepenun Temmepatypbl Tepmomerp nokaszan 20°C, CKII 0,3°C. Cucrematudeckas

norpeurHocts + 0,5 °C. YkazaTe goBepHTEIbHbIC TPAHUIIBI HCTHHHOTO 3HAYCHHS TEMIIEPATyphl ¢ Pprop =
0,9973.

3. W3mepenue cuiibl TOKa Aao ciaenyrouiue pesyasratel: 10,07; 10,08; 10,10; 10,12; 10,13;
10,15; 10,16; 10,17; 10,2; 10,4 A. HeobxoaumMo poBepuTh, HE SABJISIETCS T IpoMaxoM 3Hauenue 10,4 A
4. Dueprust omnpezensiercs ypasaennem E = m-C?, rme m — macca, ¢ — CKOPOCTh CBeTa.

OnpenenuTth pa3MEepHOCTh 3Hepruu B cucteme LMT.

IIpumep BapuaHTa KOHTPOJIbHOM padoThl Ne2

1. Beenure nonpaBky B MOKa3aHUs TEPMONAPHI U ONIPEIETIUTE TEMIIEPATyPy padoyero KoHua,
eciu Tepmo-2/IC Tepmomerpa S pasna 3,75 MB, a Temnieparypa cBo6oaHbIX KOHIIOB 32 °C.

2. OpvHakoBBl 1M 3HAa4YeHUST KO3(PQPHULIMEHTOB NpeoOpa3oBaHUsl y MEIHBIX TEPMOMETPOB
comporuBienus rpagyuposku 50M u 100M B urrepsane 0 — 150 °C?

3. Temmnepatypa u3MepsieTcss NMUPOMETPOM YACTUYHOrO HU3NyudeHHs. BTopuussiii npubdop
nokassiaeT Temreparypy 1100 °C. Onpenenuth JEHCTBUTENBHYIO TEMIEPATYPy M CHCTEMATHYECKYIO
morpertHoCTh (Tyqr. — T), ecimu ko3 dureHT TermoBoro u3nydenus 0,75 u mrHa BomHb! 0,65 MKM.

4. Uro o3navaet ab0OpeBuarypa [1I1, XK?

5. EcTh BO3MOXHOCTb H3MEPUTH TEMIIEPATYpPy TEpMONIapoi U nupoMeTpoM. Yemy oTnaaure
MIPEINOYTEHHE U ITIOYeMYy?



[Tpunoxenue 2

OHEHO‘IHLIB cpeacrea IJisl MIPpOBEACHUS l'[pOMQ)KyTO'lHOﬁ aTrecranumn

a) [lnanupyemMble pe3yJIbTaThl 00y4eHUs M OLIEHOYHbIE CPeACTBA AJIS MPOBeAeHHs NPOMEKYTOYHOM aTTecTAluM:

Kon unnukaropa

HHIukaTop TOCTIKEHIS KOMITETEHITHN

O1eHOYHBIE CPeICTBA

OIIK-6 Cnoco6eH NpoBOAUTH H3MEPEHMsI JJIEKTPUYECKUX U HeIIeKTPUYECKUX BeJINYHH HA 00BEKTAX TENJIOIHEPTreTHKHU U TeIVIOTEXHUKHU

OIIK-6.1

Omnpenensier crmocoObl M3MepeHHus (QUIUIECKUX
BEJIMYMH Ha OOBEKTaX TEIJIODHEPTeTHKH |
TETIOTEXHUKHU

Hepeuenb meopemuu4ecKux 60npocoe6 K IKzameny:

CoNo~WNE

ol
AWNRFO

15.

16.

17.

18.

19.

20.

. CTpyKTYypHBI€ CXEMBI U CBOMCTBA CPEACTB U3MEPEHUS

. O6paboTKa pe3yabTaTOB U3MEPEHUS

. I3mepenne MarHuTHBIX BeJIMUMH. [lapameTpsl, XapakTeprUCTHK, CXEMbI H3MEPEHUS
. 3mepenue HeanexkTpuyeckux BenuuuH. Kiaccuduxanus

. U3mepenmne temiieparypbl TEpMOMETPAMHU CONPOTUBICHUS (IIpeAeabl U3MEpPEHMUs,

Mertposorusi. OCHOBHbIE TOHATUS U ONPEACICHUS

lNocynapcrsennas cuctema rpudopos (I'CIT)

EnnHCcTBO M3MepeHuit

N3mepsiemble BennunHbl. Buasl uzmepenuii

Meroas! u3mMepeHnii. MeToiuka BBIIOJIHEHUS U3MEPEHUN

OcHoBHbIE MOJ0XEHHS Teopuu norpemrHoctei. Knaccudukanus norpemrHocten
BeposiTHOCTHBIE OLIEHKH MOTPEIIHOCTEN U3MEPEHNUS

CpenctBa nu3smepenus, Bujibl. CUrHasIs N3MEpPUTENIbHOM nH(OpMaLuu
MeTtponoruuecknue XxapakTepucTuku. Hemerposornueckne XxapakTepuCTUKH

rpagyupoBku). TpeOoBaHUs, MpEAbSIBISIEMbIE K MATEPHAITY

[IpeoOpazoBareny HEIICKTPHUSCKUX BEIMYMH. MeTaNIMIeCKUe TEPMOMETPHI
COTIPOTHUBIICHUS

[IpeoOpazoBareny HEIICKTPHUISCKUX BEIHMUHH. [10TyIIpOBOTHUKOBEIC TEPMOMETPHI
COTPOTHUBIICHUS

[Ipeo6paszoBarenu HednekTpuueckux BenudnH. JhdexTsl Tomcona, 3eedeka u
IlensThE

[IpeobpazoBarenun HEDIEKTPUICCKUX BEJIMYHH. TepMosieKTprIecKue
npeoOpazoBaTenu

CranmapTHBIE TEPMOAJICKTPHUECKUE TpeolOpa3oBarenn (Mpeaessl H3MEpeHHs,
TpagyupOBKH, MaTepPHAIl DJIEKTPOJIOB)

CriocoObI UCKITFOUEHUS BITUSHIS TEMIIEpATypbl CBOOOIHBIX KOHIIOB TEPMOTIAP.
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21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

TpeboBanusi, mperbsBIsEMbIE K MaTepuaiam, TepMonap
[IpeoOpazoBareny HEANEKTPUUECKUX BETUIHH. 3aKOHBI U3ITyUEHUS
[Ipeo6pa3zoBareny HEANEKTPUUECKUX BeTUUHH. [lupomeTpsl
YpaBHOBELIEHHbIE MOCTHI. JIOCTOMHCTBA, HETOCTATKH.

CrniocoObI MOJIKIIIOYEHHUS] TEPMOMETPOB CONPOTUBIICHUS
HeypaBHoBemeHnnbie MOCTBI. JIOCTOMHCTBA, HEIOCTATKU

[TpuGop 250M

JloromeTpuyeckue cxembl

MuutuBosibT™meTp. [IpuHnun aerictBus. Y ctpoiictBo. JlIOCTOMHCTBA, HEOCTATKU
N3meputenbabie HHOOPMAITMOHHBIE CUCTEMBbI

CrniocoOsI ipeicTaBieHus nHGoOpMaluu

NHubopmanrmoHHbIC TEXHOJIOTHH, UCTIOIB3yEeMbIE TPU MIOMCKE HHPOPMAILTUU
OCHOBHbBIE OHSTHS CTAHIAPTU3ALIMHI

Henu cranpapTusanuu

3anauu cTaHAapTU3ALUU

Oprasbl U cITy>kObI CTaHAAPTU3AIIUN

Buasl ctanaapTos.

HopMmartuBHbIE JOKYMEHTHI

Mertoanueckrue OCHOBBI CTaHAAPTU3ALUH.

[IpyuHUMIIBI M METO/IBI CTaHIAPTU3ALUH

Ilpumeput npakmuyeckux 3a0anui.
3aganue 1. Vcnions3ys pa3inuyHble TUTEPATypHBbIE HCTOYHUKH JIaTh OMPEAEIICHNE KaXKI0MY
TEPMUHY U3 CIEAYIOUIEH CXEMBI.
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MHorokpaTHble
’: OpHokpaTHble

HepaBHOTOYHbIE

’: PaBHOTOYHbIE

MN36bITOYHbIE
’: Heobxoaumble

C TOYHbIM OueHnBaHMeM norpeLHoCTn

C I'IpVI6J'II/I)KeHHbIM oueHnBaHuem I'IOFDSLLIHOCTI/IJ

BeckoHTaKTHble ,ml

JTabopaTtopHble
(uccnepoBaTtenbckue)

KoHTakTHbIEe

I—I—,

BEJINYUHDI

Mo uncny namepeHuii

Mo ycnoBusim
n3mMepeHun

Mo cTeneHn [OCTAaTOYHOCTM
n3mepeHun

Mo cBA3M ¢
o6bekToM

Mo TOYHOCTU OLLEHKM
norpewHocTn

Buapbl namepenun |

Mo cnocoby nony4yeHus
pesynbTata

Mo meTopy

TTpaAmMble
(HenocpeACTBEHHbIE)
KocBeHHble
CoBOKYMHble
CoBMeCTHble
[OuHamnyeckne
Cratuuyeckne

Mo xapakTepy

pesynbTata u3aMepeHuin

AGCOntoTHbIE

[onyckoBble (MOpOroBbIe)

OTHOCUTENbHbIE

3aganue 2. Vcronb3ys pa3nudHble UHTEPHET UCTOYHHUKH JaTh ONpeAeNieHIe KaXI0My TePMUHY
U3 CIIETYFOIIeH CXEMBI.
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| O6beKT u3MepeHus |

v

| ®dusnyeckas BeJ'IVI‘WIHa|

v

| EauvHnua pmanyeckon BenmumHbl |

v

MeTton CpepnctBo Ycnosusa
n3MepeHus n3MepeHus n3MepeHus

> VieToAMKa U3mepeHua |<

>I ViamepeHune |<
Y

| PesynbTar v|3mepeHv|$||

|I'IorpeL|JHOCTb I/I3Mep6HI/I51

OIIK-6.2

OcyIecTBiIseT U3MepeHUs (PU3MUSCKUX BEJTUIUH
Ha 00BEKTax TEIUIOIHEPTCTUKU U TEIUIOTEX HUKH

Ilpumeput npakmuyeckux 3a0anuil 01 IK3AMeEHA.

1. MenHblil TEpMOMETP CONPOTUBIICHUS UMEET CONMPOTUBIEHNE Ry = 1,75 OM. Onpenenuts
ero conporusienue npu 100 u 150 °C (o = 4,26-10°3 K?)

2. Beenute nonpaBky B MOKa3aHHsl TEPMOTIAPHI U OTNPEETUTE TEMIIEpaTypy pabouero KoHIa,
eciu Tepmo-2/IC Tepmomerpa tura S = 3,75 MB, Temneparypa cBoGoaHbIx KOHIOB 32 °C

3. Amnepmetp ¢ npegenom usmepenus 10 A mokaszan npu u3MepeHusx Tok 5,3 A mpu ero
NedcTBUTENHLHOM 3HadeHUH 5,23 A. Onpenenute aOCOMOTHYI0, OTHOCHTEILHYIO M OTHOCUTEIBLHYIO
MIPHUBEIEHHYIO MTOTPEITHOCTH

Nmerores nBa amnepmertpa: onut KT 0,5 umeet Bepxuuii npenen usmepenns 20 A, npyroii KT 1,5
uMeeT BepXHUH npenen usmepenus 5 A. Onpezpenure, y Kakoro npuoopa MeHbIIe Mpeaes
JIOITyCKaeMOWl OCHOBHOW OTHOCHTEBHOM TIOTPEITHOCTH TIPY H3MEPEHUH ToKa 3 A

Ipumepwr npakmuyeckux 3aoau.

3agaya 1. PaccumrtaTh HEOOCTAIOLIYI0 TEMIEpaTypy MOJB3YysICh TaOMMIaMH CTaTHYECKUX
xapaktepucTuk Tepmomnap B cootBeTcTBUU ¢ ['OCT P 8.585-2001 "Tepmomapsl. HomuHanbpHBIE
CTaTUYECKUE XapaKTepUCTUKH npeoOpa3oBanus”. Pemenne noscHuts. Tpebyercs:

a) yKa3aTh MSKIYHAPOIHBINA U POCCUICKHI (P TepMOAaphI;

0) monHOE HAMMEHOBAaHHUE TEPMOTIAPBI K XUMHUECKHI COCTAB AIIEKTPOIOB;
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B) mipeneIsl m3Mepenust remmepatyp it kotopbix B 'OCT P 8.585-2001 npuBeneHpl HOMUHATBHEIC
3HaueHus TepmMoIC;
T) PacCUUTATh HEJOCTAIONIYIO TEMIIEPaTypy.

3HavyeHUs TeMIIepaTyp 1Mo BapuaHTaM

T Temnepatypa
eMrieparypa
pabouero cras M3mepennas O6o3HavcHHE
Bapuwant | cBoOomHOTO cras,
oC (u3mepsieMoro TeMmmeparypa, °C TEepMOMapbl
00BekTa), °C

1 35 705 Ty=? K

2 125 1525 Ty=? S

3 45 1204 Ty="? R

4 20 -155 Ty="7? M

5 48 Ty =7 450 L

3agauya 2. Jlnamazon mokazanuii mpubopa or 0 mo 1000 °C. Ilo BapmanTam mpencTaBiieHBI
3HAUCHHSI W3MEPEHHBIE 3TAJIOHHBIM cpenacTBoM u3mepenus (CU) s omuHHAAIATH TOBEPSEMBIX
Touek. Tpedyercs:

a) paccuuTarh aOCONIOTHYIO, OTHOCHUTEIBHYI0 W MPUBEACHHYIO IOTPENIHOCTH ISl KaXIOu
MOBEPSIEMO¥ TOUKH TPHOOpa;
0) onpenenuth kiacc Tounoctu CH.
3agaua 3. OmpenenuTe JIOBEPUTENLHBIA HHTEPBal JEHCTBUTEIHHOTO 3HAYEHUS HU3MEpsSEeMOMN
(Gu3uYecKkoll BEIMYMHBI C JIOBEPUTENBHON BEPOSTHOCTBIO P, ecnm  m3MepeHus ObUIH
MHOT'OKpaTHBIE U paBHOTOYHBIE. Tpedyercs:
a) u3 PMI29-99 "I'COEW. Metponorus. OCHOBHbIE TEpMHUHBI M OIpejeNeHuss" BBITUCATH
oIpeieeHHs NOHITHI: MHOTOKPaTHOE M3MEPEHNE, PABHOTOUHBIE H3MEPEHUS, pPa3Max pe3ysIbTaToB
M3MEPEHHH, TOBEPUTEIbHbIE TPAHUIIBI TIOTPEITHOCTH U3MEPEHHUS;
0) ompenenuTsh pa3Max pe3ynbTaTOB H3MEPEHHH Rp;
B) OIPENIENNUTh JOBEPUTEIbHBIN nHTEpBan DB.

3amaHue 1Mo BapHaHTaM

Homep u3Mepenust 1 3HaueHUE BeTNINHbBI X13Mi
Bap. Pos

1 2 3 4 5 6 7 8 9
1 0,95 84,15 84,06 83,8 83,9 84,1 84 84,02 84,03 —
2 0,99 53 52 52,5 51 48,5 50,2 50,3 49,2 —
3 0,98 7,05 6,9 6,85 7,2 6,74 7,25 6,7 6,6 —
4 0,9 4,3 4,2 4,25 4,1 3,85 4,02 4,03 4,12 —
5 0,95 890,3 890,2 890,3 890,1 889,9 890 890,2 890,6 -
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Ilpumepvt mecmoewix 3a0anuii:
1. B kakux ciaydasix IpUMEHSIOTCS MTUPOMETPHI?

a) IPU U3MEPEHUH BBICOKHX B) TP U3MEPEHHUHU TEMIIEPATYPHI IBUKYIIUXCS
TEMIEPATyp; 00BEKTOB;

0) Ipy U3MEPEHNH TeMITepaTyp HIDKE T') KOT1a He0OX0JMMO O0ECTIEYUTh BRICOKYIO
0°C; TOYHOCTb.

2. Kaxoii MeTo n3MepeHHs JISKUT B OCHOBE pabOTHI TEPMOIIAPhl U TEPMOMETPA COTIPOTHUBIICHHS
a) KOHTaKTHBIH; ©0) OECKOHTAKTHBIH; B) KOCBEHHBIM.

3. Kak uzmenstrotcst cBoiicTBa MaTepHraia TepMOMETPa COMTPOTHBIICHHUS IPH U3MEHEHUH
TEMIIEPATypHI

a) U3MEHSETCS HTIEKTPUIECKOE COMPOTHBIICHHE;

0) U3MEHSETCS IOTHOCTB;

B) U3MEHSETCS JUIMHA TPOBOJHUKA.

4. Kak u3MeHsIeTCsI CONPOTHUBIICHUE Y TIOYIPOBOJAHUKOBBIX TEPMOMETPOB COTIPOTHBIICHHS TIPH
YBEJIIMYCHUH TEMIICPATYPhI

a) yBeJIMYMBACTCSA, O) YMCHBIIIACTCS; B) HE U3MEHSCTCS.

5. OCHOBHO}#1 3aKOH, KOTOPBIH JIEKUT B OCHOBE pabOTHI TEpMOTIaphI

a) 3akoH [imanka;  0) 3akoH TomcoHa; B) 3akoH [lenbThe.

6. CKoIbKO cIiaeB OBIBACT y TEPMOMIApPhI

a)l;, ©6)2; B)3; T)3aBUCHUT OT yCIOBHA U3MEPECHHS.

7. Kakue crian TepMoniapbl IOMEIAIOTCSI B U3MEPUTENBHYIO CpEly

a) paboune; 0) XOJIOJHBIC; B) TOpsSYUE; TI') CBOOOJHEIE.

8. [lyst vero BBOAST MOTIPABKY HA TEMIIEPATYPY XOJOHBIX CIIaeB, YTOOBI

a) TemMrepaTypa XOJIOIHBIX CllaeB ObLIa HOJIb;

0) TemrepaTypa XOJIOAHBIX CIIaeB ObLJIa paBHA TEMIIEPaType TOPSYUX CIIaeB.

9. Kakotii MeTo U3MepeHHs JISKUT B OCHOBE PaOOTHI TUPOMETPOB

a) KOHTaKTHBIH;  0) OECKOHTAKTHEIN,  B) MPSIMOH.




0) [lopsinok mpoBeneHUsI MPOMEKYTOYHOM aTTeCTAIINH, IOKA3ATeJIM U KPUTEPUU OLleHUBAHUS:
IIpomexyTouHas arTecTanys Mo JUCHMIINHE «MEeTpOoIoTus U TEIUIOTEXHUYECKHE H3MEPEHU»
BKJIIOYAeT TEOPETUUECKUE BOIPOCHL, TI03BOJISIOIINE OLIEHUTh YPOBEHb YCBOECHHS 00yUYaroIMMICs 3HAaHUH,
Y IPaKTUYECKUE 33JaHus, BBISBISIIOIINE CTEIICHh CPOPMUPOBAHHOCTH YMEHUH U BIIaJJCHUH, TPOBOJUTCS B
bopme K3aMeHa C OLIEHKOI.
DK3aMeH MPOBOIUTCS B YCTHOU OpME IO TEOPETUIECKUM BOIIPOCAM U 3a/1a4aM.

IToxa3zaTenu u KPUTECPHUH OCHUBAHUA IK3aMeHa:

— Ha OLICHKY «omauuno» (5 0aoB) — 00yyaroIuiics 10HKEH MOJIHO PACKPBITH COJICPIKAHHE
Marepuaia B 00beMe IPOrpaMMBbl TUCIUILTHHBL, YETKO U MPABUIILHO JaTh ONPEIEICHUS, IPUBECTH
JI0Ka3aTeIbCTBA Ha OCHOBE MAaTEMaTHUECKUX M JIOTHYECKUX BBIKJIAJOK, IOKa3aTh HAaBBIKU
UCCIIEIOBATEIICKON  JIesITeNbHOCTH. OTBET JODKEH OBITh CaMOCTOSATENbHBIN, INPH OTBETE
UCTIOJIb30BaHbI 3HAHUS, TPUOOPETEHHBIE paHee;

— Ha OUEHKY «xopouwo» (4 Gamia) — OOy4arOUIHICSA JODKEH PacKpBITh COACPIKaHUE
Marepuaja B 00beMe NpPOrpaMMbl JUCHUIUIMHBL, B OCHOBHOM NPaBWJIBHO JaTh OCHOBHBIC
ONpeNeNieHUusT W TOHATUs Tpeamera. [lpu oTBeTe MOMYIIEHB HETOYHOCTH, HapylIeHa
MIOCJIEIOBATEIBHOCTD  M3JIOKEHUS, JIOMYIIEHbl HEOOJbIINE HETOYHOCTH MpPH BBHIBOJAX H
UCIIOJIb30BaHUU TEPMUHOB, IPAKTUYCCKHE HABBIKA HETBEP/IBIC,

— Ha OLIEHKY «ydosiemsopumenvHoy (3 6ana) — 00yqaroIuiicst J0JKEH YCBOUTh OCHOBHOE
conepkanue marepuana. Ilpu oTBeTe ompeneicHHS W MOHATHS JaHbI HE YETKO, JOMYIICHBI
OIIMOKH TPH MPOMEXKYTOYHBIX MaTEMATUYECKUX BBIKIAKaX B BBIBOJIAX, MPAKTHUECKUE HABBIKA
cia0ble;

— Ha OLIEHKY «Heyoosnemseopumenvroy (2 6anna) — 00yJaromuiics: AeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUECKOTO MaTepuaia, JOMYCKAaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
NOKa3aTh WHTEIUIEKTYaJIbHBIC HABBIKH PEIICHUS MPOCTHIX 3a1a4. [Ipu oTBeTe nomyIeHs! rpyosie
OIMOKK B OIpEeNIeHUsX, JI0Ka3aTeIbCTBA TEOPEM HE IPOBEIEHO, HE JaHbl OTBETHl Ha
JIOTIOJTHUTETIFHBIE  BOTIPOCHI  TPEnojaBaresisi, OTCYTCTBYIOT HAaBBIKM HCCIIEOBATENbCKON
NeSITebHOCTH;

— Ha OLEHKY «Heydosenemeopumenvroy» (1 0anm) — He MOXKET MOKa3aTh 3HAHUS HA YpPOBHE
BOCIIPOU3BEICHUS U OOBSICHEHUSI HHPOPMALIUU, HE MOXKET IOKa3aTh UHTEUIEKTyalbHbIE HABBIKU
peIIeHus MPOCTHIX 3a/1a4, OCHOBHOE COJIEpyKaHUe y4eOHOro MaTepralia He PacKphITO.



3apanme 1.

I[aTL OonpeaACICHU KOKXIOMY MMOHATHUIO U3 HpPIBCI[CHHOﬁ HHWXC CXCMBI.

[Tpunoxenue 3
Metoauyeckue peKOMEHAALMH 110 BINOJHEHHIO HHAMBHUAYAJIbHBIX 3aJaHUMH
3amaHus  BBIMOJIHSIOTCS OOyYarOIIMMCS CaMOCTOSITeNbHO. [Ipu BBIMOTHEHHMH 3aJaHUS
00yyaroImuics 10JIKEH MIPOAEMOHCTPUPOBATH HABBIKU PAOOTHI € JINTEPATYPHBIMU UCTOYHUKAMH,
yMEHHUE H3BJIEKaTh MHPOPMALUIO M aHaIM3upoBarh ee. OTueT K 3ajaHusIM O(pOpMIIIETCS B
COOTBETCTBUM C TpPEOOBaHMSIMHU, NPUBEICHHBIMU HMXe. TEeKCT OT4eTa BBIKJIAJbIBACTCS Ha
00pa30BaTeIbHbII OpTa.
Ilepeuens 3a0anuii.

C TOYHbIM OLEHVUBaHNEM norpeLwHocTn

C npubnunxeHHbIM OLEHUBaHWEM I'IOI'peLLIHOCTMq

MHorokpaTHble HepaBHOTOYHbIE MN36bIToYHbIE — BeckoHTakTHble T INaGoparopHbie
E€XHW4ECKUNe | (nccnepoBaTenbckue)
OpHoKpaTHble PaBHOTOYHLIE Heobxoaumbie — KOHTaKTHble T T
I
Mo uncny namepeHuin Mo ycnoBusam | |lMo cTeneHn [ocTaTouHOCTN Mocesisnc Mo TOYHOCTU OLEHKM
BENNYNHBI n3MepeHui n3mMepeHui 06bEKTOM MOrpeLIHOCTH
Buabl nuamepenunin
Mo cnocoby nony4yeHus Mo xapakTe
y Y Mo meTopny P y
pesynbTarta pesynbTaTta u3aMepeHui
MNpsimble
P AbcontoTHble
(HenocpeACTBEHHbIE) I ( )
OMyCKOBbIe (MOPOroBbie
— KocBeHHble y P
OTHOCUTENbHBbIE
— COBOKyMHble
— CoBMeCTHble
— dnHamunuyeckue
L—Crartnyeckne
Pucynox — Bunbl usmepenuii
3ananue 2.

ﬂaTL OIPEACJICHUA KAXKAOMY ITOHATUIO U3 HpHBeﬂeHHOﬁ HHXE CXEMBI.

| O6beKT usmepeHus |

v

| ®dusmnyeckan BenmumHa

v

| EavHuua dmanyeckon BennYmHbI |

v

MeTtopn

namepeHua

Cpeacteo
n3mepeHus

—

| PesynbTaT namepenus

v

> MeTtoaunka n3amepeHuma

Y

M3mepeHne

|<7
|<7

v

|I'Iorpeu1Hocn> |/|3mepeva|

Ycnosus
n3mepeHus

Pucynok — Onepanuu uzmMepeHust




3aganmne 3.

Jats onpeneneHus KaKIOMY BHIY MOTPEITHOCTH U3 PUBEICHHON HIKE CXEMBI.

KIIACCU®UKAILINA
INOI'PEHIHOCTEN
v v v v v
Ilo ITo xapakTre
o npuunnam ITo xapakTepy P Py ITo ¢opme
3aKOHOMEPHOCTH CBSI3H MEKIY
IMOABJICHUA MPOABJICHUSA o npeacraBjeHUus
MpoABJICHUSA BCJINYUHOH
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Pucynok — Knaccuduxanms norpenrHocTeit
3apanne 4.
I[aTb OIIPEACJICHUA KAXKAOMY NOHATUIO U3 HpHBeI[CHHOﬁ HUHXKE CXEMBI.
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Pucynok — Knaccudukanus cpecTs n3MepeHHi

Tpeoosanusn k ogpopmaenuro omuema.
®opmar smucra A4. Ulpudr Times New Roman, pasmep 12, mexctpounslii mHTepBan 1,5.
BripaBHuBanue Tekcra mo mmpune. A63ar 1,25. [lapamerpa crpanuns: cieBa 30 MM, cupasa 10 M,
cBepxy u cau3y 20 MM. Homep cTpaHHMITBI TPOCTABIIAETCS BHU3Y OT LICHTPA.



Kaxp1if TepMUH 3aIIMCHIBACTCSI C HOBOM CTPOKH C a03aI[HOTO OTCTYyTIA.

B Tekcre o00s3aTenbHO JIOJDKHBI OBITH pacCcTaBlEHbl CCBUIKM Ha HCIOJB30BAaHHBIC
ucTOYHUKU. CIHCOK UCMOJIb30BaHHBIX HCTOYHUKOB (POPMHUPYETCS B MOPSAKE CCHUIOK MO TEKCTY
pedepara u odpopmisiercs: B coorBercteuu ¢ [OCT P 7.0.100 -2018.

Ipumepol bubnuozpapuueckux onucanuii ('OCT 7.0.100 -2018)

1.Onucanue uzoanuti ¢ 0OHUM a8MOPOM

CubuxuH, 10./]. DnekTpocHaOX)eHHe MTPOMBIIUICHHBIX U IPaKIaHCKUX 3MaHU: y4eO. I Cpe.
npod. obpas. / FOJl. Cubukun; Cpennee npod. O6pazoBanue, CTpOUTEIBCTBO U apXUTEKTYpa. — MOCKBa:
Academia, 2006. — 362 c.: ui., Tabm. — ISBN 5-7695-2250-3. — TekcT: HEMOCPEICTBEHHBIIH.

2.0nucaHue c 08yms asmopamu

Yeptos, A.I'. 3anaunuk no gusuke: yued. mocodue / A.I'. UepTos, A.A. BopoObeB. — 8-¢ u3n.,
nepepad. u nom. — Mocksa: @usmariut, 2008. — 640 c.: un. — ISBN 9875-94052-145-2. — Tekcr:
HETIOCPEICTBEHHBIH.

3.0Onucanue c mpems asmopamu

Bapnamosga, JI.H. Ynpasnenue 10KyMeHTalUUEN: aHITIO-PYCCKUI aHHOTUPOBAHHBIN CIIOBaph
crannapTu3npoBanHoi repmunonornn / JI.H. Bapnamosa, JI.C. baton, K.A. bactpukosa. — Mocksa:
Cnytauk+, 2017. — 398 c. — ISBN 978-5-9973-4489-4. — Tekct: HEemocpeICTBEHHBIH.

4. Onucanue uzoanuii noo saziasuem (5 u bonee asmopos)

Maremaruka: yue6. mocooue / FO.M. [lanmmnos, JI.H. XXypbenko, I".A. Hukonosa [u mp.];
MunucTepcTBo obpazoBanust U Haykn Poccuiickoii @enepannu, Kazanckuii rocyjapcTBeHHBIN
TeXHOJNOTHIecKnuil yHuBepcuteT. — MockBa: UHDOPA-M, 2011. — 496 c.: un., tabm. — ISBN 5-16-
0022673-2. — Tekct: HEMOCPEICTBEHHBIH.

5.0nucanue MHO20MOMHBIX U30AHUL

Martepuaisl ¥ 3JIeMEeHTHI 3JIEKTPOHHOM TexHUKH. B 2 Tomax. T.1. IIpoBogHUKY, TOTYTIPOBOIHHUKH,
JUDJICKTPUKU: YICOHUK JJIS CTY/I. By30B, 00YUAIONIUXCS 110 HANPABICHUIO « DJICKTPOHUKH H
mukpoanekTponuka» / B.C. Copokun, b.JI. Antunos, H.I1. Jlazapesa. — Mocksa: ULl Axagemus, 2006. —
440 c. — bubmmorp.: c. 435-438. — IIpeam. ykas.: c. 438-440. — ISBN 5-7695-2785-4. — Tekcr:
HEIOCPEICTBEHHBI.

6. Onucanue 3aKkoH00amenbHbIX MAMepuaios

I'paxnanckuii npoueccyanbabiit Kojieke PCOCP: [mpunst tpetseit cec. Bepxos. Cosera PCOCP
mectoro co3biBa 11 utons 1964 r.]: odwuir. Teker: o cocrosHuo Ha 15.11.2001 r.; MUHUCTEPCTBOBO
toctuiun Poccuiickoii @enepanuu. — Mocksa: Mapkerunr, 2001. — 159 ¢. — 3000 3x3. — ISBN 5-94462-
191-5. — TekcT: HEMOCPEACTBESHHBIH.

7.0nucanue cmanoapmos

I'OCT P 57564-2017. Opranuzauus ¥ npoBeJeHHe paboT O MEXAYHApOIHOW cTaHAap-
tu3aimu B Poccuiickoit Penepanmu = Organization and implementation of activity on
international standardization in Russian Federation: nHaumonanbHblii cTanmapt Poccuiickoit
Oenepannn: u3gaHue opuUIMAIbLHOE © YTBEPKICH U BBeleH B nelicTBue [Ipukazom denepaibHOTO
areHTCTBA 110 TEXHUYECKOMY PEryJIMpOBaHUIO U MeTposioruu oT 28 urong 2017 r. Ne 767-cr :
BBeZieH BrepBble: gara BBeaenuss 2017-12-01 / paspaboran Bcepoccuiickum — HaydHO-
UCCJICIOBATEILCKUM HWHCTUTYTOM CTaHAApPTH3alMUu M CepTU(UKAIME B MANIMHOCTPOCHHUH
(BHUMHMAIL). — MockBa: Ctanmaptuadopm, 2017. —V, 43, [1] c.; 29 cm. — 33 3k3. — Teker
HEIOCPEICTBEHHBIN.

8.Onucanue namenmuvix OOKYMEHMO8

[Marent Ne 2637215 Poccwuiickas ®enepanns, MITK B02C 19/16 (2006.01), BO2C 17/00 (2006.01).
Bubpanunonnas menpauna: Ne 2017105030: 3assn. 15.02.2017: omy6us. 01.12.2017 / Apremenko K.
., bormanos H. 3.; 3asBurens BI'TY. — 4 c.: wi1. — TekcT: HeMOCPEACTBECHHBIN.

9. Onucanue nepuoouyeckux uz0aHuul

BezomnacHocts xu3HenestensHocTH. — ISSN 1684-6435. — TekcT: HermocpeICTBEHHBIN.

Becthuk apesneit ucropuu. — ISSN 0321-0391. — URL.:
https://dlib.eastview.com/browse/publication/669/udb/12 (mara obparmenus 02.10.2019). — Tekcr:
3JIEKTPOHHBIN.

10. Onucanue uzdanuni MI'TY

[Tapcynkun, b.H. JlokansHbIe cTAOMIH3UPYIONIHE KOHTYPhI aBTOMATHYECKOTO YIIPABJICHUS B
ACY TII npomsinuieHHOro npoussoactea: Mmonorpadus / b.H. ITapcyukun, C.M. Auapees, O.C.
Jlorynosa, T.Y. AxmeTtoB; Marautoropckuii roc. rexuuueckuii yH-T uM. I'.11. HocoBa. — Marauroropck:



http://catalog.viniti.ru/srch_result.aspx?IRL=SELECT%2B%28%2A%29%2BFROM%2B%28%2A%29%2BWHERE%2B%28author%29%2Bcontains%2B%28Q%27%d0%90%d1%80%d1%82%d0%b5%d0%bc%d0%b5%d0%bd%d0%ba%d0%be%2B%d0%9a.%2B%d0%98.%27%29&TYP=STAT
http://catalog.viniti.ru/srch_result.aspx?IRL=SELECT%2B%28%2A%29%2BFROM%2B%28%2A%29%2BWHERE%2B%28author%29%2Bcontains%2B%28Q%27%d0%90%d1%80%d1%82%d0%b5%d0%bc%d0%b5%d0%bd%d0%ba%d0%be%2B%d0%9a.%2B%d0%98.%27%29&TYP=STAT
http://catalog.viniti.ru/srch_result.aspx?IRL=SELECT%2B%28%2A%29%2BFROM%2B%28%2A%29%2BWHERE%2B%28author%29%2Bcontains%2B%28Q%27%d0%90%d1%80%d1%82%d0%b5%d0%bc%d0%b5%d0%bd%d0%ba%d0%be%2B%d0%9a.%2B%d0%98.%27%29&TYP=STAT
https://dlib.eastview.com/browse/publication/669/udb/12

Wzn-Bo MarauToropcek. roc. Texs. yH-1a, 2012, — 406 c. — ISBN 978-5-4253-0418-0. — Tekcr:
HETIOCPEICTBEHHBIH.

11. Onucanue snexkmponnvix uzoanutit MI'TY (maxpoobwvexmot)

MyxwuHa, E. 1O. [IpoektrpoBanne aBTOMaTH3UPOBAHHBIX CUCTEM: KOHCTIEKT Jiekuuit / E.1O.
Myxuna; MI'TY. — Marnuroropck: MI'TY, 2014. — 1 CD-ROM. — 3arn. ¢ Tutyn. sKpaHa. —
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/115
4.pdf&view=true (mara oopamienns 09.10.2019). — MakpooObekT. — TEKCT: DIIEKTPOHHBIIA.

12. Onucanue 35C «Jlanvy

OCHOBBI METaJUTyprUUECKOro Mpou3BocTBa: yueOHuk / B.A. burees, K.H. BnoBun, B.M.
Konoxomnbies, B.M. Canranuk. — Cankt-IletepOypr: Jlanb, 2017. — 616¢.: ., Tadn. — ISBN 978-5-
8114-2486-3. — TekcT: 3IeKTPOHHBIH // DaeKTpOHHO-0MOIHoTeuHas cucteMa «Jlanpy: [cait]. — URL:
https://e/lanbook.com/book/90165 (mata obparenust 02.10.2019). — Pesxxum gocTtyma: it aBTOPHU3.
MOJIb30BaTENEH.

13. Onucanue IbC «3nanuym»

[Momos, 0. U. Ynpaenenue npoekramu: yuebHoe nocodue / FO. . [Tomos, O. B. flkoBenko. —
Mockga: UH®PA-M, 2019. — 208 c. — (YueOnuku s nporpammsel MBA). — ISBN 978-5-16-
002337-3. — URL: https://new.znanium.com/read?id=329884 (nata obpamienust 10.10.2019). — Tekcr:
3JIEKTPOHHBIMN.

14. Onucanue IbC «FOpaiimy

Tporuerko, B.B. Crucremsl yripaBiieHus! TEXHOJIOTHIECKUMU TIpoIieccaMy M HH(pOpMaImOHHbIE
TEXHOJIOTHH: yueOHOe nocodue I akajeMuieckoro oakanaspuara / B.B. Tpouenko, B.K. ®enopos,
A.N. 3abyackwuii, B.B. KomennanTtos. - Mocksa: FOpaiit, 2019. — 136¢. — ISBN 978-5-534-09938-6. —
Tekcr: anextponnsiii / OBC FOpaiir [caitr]. — URL: https://urait.ru/viewer/sistemy-upravleniya-
tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/2 (nata oOpateHus
10.10.2019).

15. Onucanue catimog ¢ cemu Unmepnem

l'ocynmapcTBeHHBIM ~ DpMHTaX: [caiir]. —  Cankt-llerepoypr, 1998. -  URL:
http://www.hermitagemuseum.org/wps/portal/hermitage (mara o6pamenus: 16.08.2019). — Tekcr.
NzobpaxkeHne: 3neKTpOHHBIE.

TACC: undopmanmontnoe areHTcTBo Poccum: [caiiT]. — MockBa, 1999. — OGHOBIIsICTCS B TEUCHUE
cytok. — URL: http://tass.ru (mara obpamenus: 26.05.2019). — TekcT: 2I€KTPOHHBIH.

DekTpoHHass OuOIMOTEeKa: OMOMMOTEeKa muccepranmii: cat / Poccuiickas rocymapcTBeHHas
oubamoreka. — Mocksa: PI'b, 2003. — URL: http://diss.rsl.ru/?lang=ru (mata oopamienus: 20.07.2019). —
Pexxum pocryna: nis 3apeructpup. unrareneit PI'b. — Tekcr: 31eKTpoHHBI.
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