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Cam. pabora 57 |57 |57 |57
HUrtoro 108 [ 108 | 108 | 108
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MeTpOJ’lOI‘l/lﬂ U TEXHUYECKUE U3MEPEHUA (l)yHKIIl/IOHaJ'lLHLIX MaTepuajioB

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSATENTbHO yCTaHABIMBAEMBIH 00pa30BaTeNIbHEBIA CTaHIAPT BEICIIEro o0pa3oBaHus - OakaxaBpuar exepansHoe
TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkKACHHE BhICIIEro 0O0pa3oBanus «HannoHa bHbIH HCCIEN0BATEbCKIM
TexHonornueckuid yausepcuretr « MUCuCy» no nanpasnenuto noarorosku 22.03.01 MATEPUAJIOBE/IEHUE U TEXHOJIOTUU
MATEPUHAJIOB (npuka3 ot 02.04.2015 r. Ne 119 0.B.)
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22.09.2022, npotokon Ne 8-22

Pabouast mporpamMma oj00peHa Ha 3acefaHUI

Kadgenpa pusuueckoro marepuaioBeeHust

[Tporokon ot 11.04.2022 r., Ne§-04

PyxoBoaurens noapazaenenust CaBuenko Al



1. HEJIX OCBOEHUA

1.1 | @opmupoBaHNE KOMIIETEHIINI B COOTBETCTBHE C YUeOHBIM IIIaHOM. HaydnTh OCHOBaM TEOPHH U IPAKTHKI
METPOJIOTHYECKOT0 0OecTeueHns! TEXHUYECKUX U3MepeHHH

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Bbiok OIT: b1.B.JIB.04

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.1.1 Be3omacHOCTE JKH3HENEITEIHFHOCTH

2.1.2 | BBeneHue B KBAHTOBYIO TEOPHIO TBEPJIOTO Tella

2.1.3 | ledexTsl KprCTAIIMYECKOMN pEIIeTKI

2.1.4 | KommbloTepuzaius SKCIIepUMeHTa

2.1.5 |IInanupoBaHuE U OPraHU3ALUS HAYYHO-UCCIIEA0BATENbCKOH paObOTHI

2.1.6 |IInarupoBaHME HAYIHOTO SKCIIEPUMEHTA

2.1.7 | Teopust HOBEpXHOCTHBIX SIBICHUI

2.1.8 | Teopus cummerpuu

2.1.9 | OnekrpoHuka

2.1.10 |Kpucramnorpadus

2.1.11 |Ilpaxrmueckas KpucTautorpadus

2.1.12 | mxeHepHas 1 KOMITbIOTepHas Tpaduka

2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is) HEOOX0AUMO KaK
NnpealecTByIee:

2.2.1 | AromHOe cTpoeHHE (a3

2.2.2 | buoxumus HaHOMaTepHUaIoB

2.2.3 | mxeHepust MOBEPXHOCTH

2.2.4 | KBaHTOBas 1 ONTHYECKAs JICKTPOHUKA

2.2.5 |Merozp! uccneqoBanus (pU3NIECKUX CBOMCTB MOTYIIPOBOAHUKOBBIX CTPYKTYP

2.2.6 |Meronsl NoTy4YeHHUs HAHOYACTHIl 1 HAHOMATEPHAJIOB

2.2.7 | MexaTpoHHuKa

2.2.8 |HasocTpyKTypHBIE TEPMODIEKTPHKU

2.2.9 | OcHOBBI KOMIIBIOTEPHOH MeTayuIorpaduu

2.2.10 | Ocuossl maraernsma. Yacts 1. dusuka MarueTusma

2.2.11 |OcHOBBI (HDU3HUKHI TOBEPXHOCTH

2.2.12 | TepmonnHaMuKa U KHHETHKA aMOP(UHUPYIOLITHXCS CUCTEM

2.2.13 | ®usuka v TEXHUKA BBICOKHX JIaBICHUH, ()a30BbIe MPEBPALICHUS B YITIEPOJIe U HUTpHIE Oopa

2.2.14 | ®uznka MOIyIPOBOJHUKOBEIX IPHOOPOB

2.2.15 | ®usuka npo4HOCTU

2.2.16 | ®U3MKO-XUMHUS METAJUIOB U HEMETAINTUYECKUX MAaTEPUAIIOB

2.2.17 | AToMHas ¥ 2JIEKTPOHHAsS CTPYKTYpa MOBEPXHOCTU M MeK(Da3HBIX TPaHHII

2.2.18 | BeicokoTemnepaTypHbIe MaTeprabl

2.2.19 | KoMmo3uinoHHbIE U KEPAMUYECKAE MaTepHaIIbI

2.2.20 | KoMmo3uinoHHbIE MaTEPHAITbI

2.2.21 | KoMmnprOTepHOE MOJICTMPOBAHUE MATEPUAIIOB U MPOIIECCOB

2.2.22 | KoMnpIoTepHOE MOJIEIIMPOBAHKE MIPOLIECCOB MOJyYEHHUs] MaTepHaIOB

2.2.23 | MaremaTu4ecKue METObl MOAETUPOBAHMS (PU3NYECKUX MPOLIECCOB

2.2.24 | MertannoBeneHne CBapKu

2.2.25 |MeTtonsl HCCIEAOBAHNUS CTPYKTYP U MaTepHaioB. YacTs 2

2.2.26 |OOBbeMHBIE HAHOMATEPHAIIBI

2.2.27 |IloBepxHOCTHOE MOAU(UIIMPOBAHNE MATEPHATIOB M 3AIUTHBIC TOKPBITHS

2.2.28 |IloaroToBKa K IpOIIEAype 3AIIUTHI U 3aIIUTa BRITYCKHOI KBAH(HUKAITHOHHON PabOTHI

2.2.29 |IloaroToBKa K IPOIEAype 3AIIUTHI U 3aIATa BEITYCKHOH KBAIH(HUKATHOHHON PabOTHI

2.2.30 |IlomroroBka K IPOIIEIype 3AIIUTHI U 3aIATa BRITYCKHOH KBAHM(HUKAITHOHHOH PabOTHI

2.2.31 |IloaroToBka K IpOIIEAype 3AIIUTHI U 3aIATa BRITYCKHOI KBATH(HUKAIHOHHON PabOTHI

2.2.32 |IlpenmumiioMHas IPaKTHKA IS BEITOJTHEHHS BBITYCKHOW KBaTH(UKAIIMOHHON paboTHI




2.2.33 |IlpenaumnnoMHas IPAKTHKA IJIsl BEITOTHEHMS BBITYCKHON KBaTH(UKAIIMOHHON paboThI

2.2.34 |IlpenmumnoMHasi IPAKTHKA ISl BEITOTHEHHS BBITYCKHONM KBaTH(UKAIIMOHHON paboThI

2.2.35 |IlpenmumnoMHas IPAKTHKA IS BEITOTHEHHS BBITYCKHOW KBaTH()UKAIIMOHHON paboThI

2.2.36 | CnenuanabHbIe CILUIaBbI

2.2.37 |Ctpykrypa 1 cBOMCTBa (DYHKIIHOHAIEHBIX HAHOMATEPHAJIOB

2.2.38 | dusndeckoe MaTepUATIOBEJCHNE CIUTABOB ¢ 0COOBIMU MarHUTHBIMH CBOWCTBAMH, 4acTh 2. MarHUTHO-TBEP/IbIC CIIIIaBBI

2.2.39 | ®yHKIMOHATIBHBIE MaTEPUANIBI SJIEKTPOHUKHI

2.2.40 | OxcTpemMallbHbIE TEXHOJIOTUH TIOJTY4YEeHUsI HAHOMATEpHaIoB

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

ITK-1: CnocoGeH ocyiecTBJIATh 00pa00TKY H AaHAJIN3 HAYIHO-TeXHHYECKOI NH(OPMALNHU M Pe3yJIbTATOB HCCIe0BAHMIA

3HaTb:

ITK-1-31 ocHOBBI MCTPOJIOTHHU, METOABI U CPEACTBA U3MCPCHUS (1)I/I3I/I‘I€CKI/IX U XUMHYCCKUX BCIIMYNH

OIIK-7: Cnoco0eH aHAJIU3HPOBATh, COCTABJIATH M NIPUMEHATh TEXHHYECKYIO IOKYMEHTALMIO, CBA3aHHYIO C
Npo(ecCHOHAILHOM 1eATe1bHOCTLIO, B COOTBETCTBHU € AeCTBYIOIIMMH HOPMATHBHBLIMH JOKYMEHTAMH B
COOTBETCTBYIOIIEH OTPACIH

3HaTh:

OIIK-7-31 -0CHOBBI METPOJIOTUH, METOABI U CPEACTBA U3MEPEHHsI (PU3NIECKIX U XUMUUYECKUX BETHUUH,

YK-2: Cnioco6eH co0MpaTh U HHTEPNPETHPOBATH JaHHbIE U ONPeAeJSITh KPYr 3a1a4 B pAMKaX MOCTABJIEHHOMH Le/IH,
BBIOMPATh ONTHMAJBHBIE CIIOCOOBI PelIeH s, HCXOAS U3 IeHiCTBYIOIINX MPABOBBIX HOPM, HMEIOIIHXCSI PECYPCOB H
OrpaHUY€eHHii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellleHHsI

3HarTb:

YK-2-31 - mpaBoBBIe OCHOBBI M CHCTEMBI CTAaHJAPTHU3AIMN U CEPTUDHUKAINT

ITIK-1: Cnioco0eH ocyliecTBIATL 00pad0TKY H AHAIN3 HAYYHO-TeXHHYecKoi HHGOPMALMH U Pe3yJbTATOB HCCIIeA0BAHUN

YMmerb:

TIK-1-V1 MPUMEHATDH NOJYUCHHBIC 3HAHU 1T aHaIM3a, IPOTHO3UPOBAHUA U pacqéTa HOI’peH.IHOCTCfI TEXHHUYCCKUX, a TAKXKC
yCJ'lOBI/Iﬁ MPOBCACHUA SKCTICPUMCHTOB IJIS MMOJTYICHHUS BOCIIPOU3BOANMBIX PE3YJILTATOB.

OIIK-7: CriocodeH aHAIN3MPOBATH, COCTABJIATH U MPUMEHSTH TEXHHYECKYIO IOKYMEHTANMIO, CBA3aAHHYIO C
NpohecCHOHAILHOM 1eATe1bHOCTbIO, B COOTBETCTBHHU € AeCTBYIOIIIMHM HOPMATUBHBIMH JOKYMEHTAMH B
COOTBETCTBYIOLICIH 0TPAC/IH

Ymerb:

OIIK-7-Y1 - aHanm3upoBaTh HHHOPMAIIHIIO O METO/IaX U CIIOCO0aX TEXHUIECKUX N3MEPEHUM

YK-2: CriocoGeH co0MpaTh U HHTEPNPETHPOBATL JaHHbIE U ONpee/siTh KPYT 3a1a4 B PpAMKAaX MOCTABJeHHOMN 1,
BBIONPATH ONITHMAJIBHBIE CIIOCOOBI PellIeHNs], MCXOAs U3 AeliCTBYIOIINX NPABOBBIX HOPM, HMEIOLUXCSl PecypcoB 1
OorpaHN4eHuii, yMeHHe 000CHOBBIBATH NPHUHATHIE PeLICHUSs

YMmerb:

VK-2-V1 - ananu3upoBaTh HHPOPMALMIO O METOAAX M CIIOCO0aX TEXHUYECKUX U3MEPEHUI

IIK-1: Cnioco6eH ocylmecTBIATH 00padoTKY H AaHAJH3 HAYYHO-TeXHHYECKOii HH(opMaUuu U Pe3yJbTATOB HCC/IeT0BAHMIT

Baanernb:

[1K-1-B1 HaBBIKAMH HCTIONB30BAaHMS COBPEMEHHBIX HH()OPMAITOHHBIX TEXHOJIOTUI U CPEICTB TEICKOMMYHUKAIINH, TTI00aIBHBIX
MH(POPMALIMOHHBIX PECYPCOB B HAYYHO-UCCIIEIOBATENBCKOM, pacu€THO-TpaduIecko, MPOEKTHO-TEXHOIOTUUECKOH NesITeNbHOCTH.

OIIK-7: Cnoco0eH aHATH3UPOBATh, COCTABJISTH H NPUMEHSATh TEXHHYECKYI0 JOKYMEHTALMIO, CBA3aHHYIO €
npogecCHOHATBLHOM 1eSITeTLHOCTBIO, B COOTBETCTBHH € AelCTBYIOIIMMH HOPMATHBHBIMH TOKYMEHTAMH B
COOTBETCTBYIOIIE 0TPaC/IH

Baaaernb:

OIIK-7-B1 - meTogaMu BEIOOpa M UCIIOIB30BAHUS METOIOB 00PaOOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX M OI[CHKH PE3yJIbTaTOB
IKCIIEPUMEHTOB

YK-2: CniocodeH co0upaTh 4 HHTEPNPETHPOBATH JaHHbIE U ONPEAEJATH KPYr 3aJ1a4 B paMKaX NMOCTABJIEHHOM 11eJ1H,
Bl)lﬁl/lpaTb ONTHMAJILHBIE CIIOCOObI penieHusi, uCXoasl u3 neﬁcn;ymumx MPaBOBbIX HOPM, UMCIOIIUXCH PECYPCOB U
OrpaHUYeHUii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellieHHsT

Baanernb:

YK-2-B1 - Meronomnorueit opraHu3aIiiy, IIAHKPOBAaHKS 1 00pabOTKH Pe3ylIbTaTOB 3KCIIEPUMEHTOB U SKCIICPUMEHTAIBHBIX




HCCIIeIOBAaHUI

4. CTPYKTYPA U COJAEPKAHUE

Kon
3aHATHSA

HaunmenoBaHue pa3iejioB u
TeM /BHJ 3aHATHS/

Cemectp
/ Kypce

Yacos

dopmupyemble
HHIUKATOPHI
KOMIIeTeHIHii

JlutepaTypa
H 31
pecypchl

ITpumeuanue

KM

Boinosin
sieMble
padoTsI

Paznea 1. Ilpeamer
MeTPOJIOTHH

1.1

OCHOBHBIC TIOHSATHUS
Mmetposoruu. [Ipeamer
Metposioruu. Llenu u 3anaun
metposioruu. [lonstue
€IMHCTBA U3MEPEHHUH.
Mertponoruueckas ciyxoa
P®. Mexnynapoansie
METPOJIOTUYECKHE
oprauusarmu /TTp/

YK-2-¥V1 OIIK
-7-31 OIIK-7-
VY1 OIIK-7-B1

JI1.1J12.1
Ol

KM1

P2

1.2

Mertposoruueckast
IKCIIEPTU3a TEXHUICCKON
nokymeHTtari. OCHOBHEIE
noustus. 3agauu. /Ip/

VK-2-B1 OIIK-
7-Y1IIK-1-Bl

JI1.1J12.1

KM1

P2

1.3

IMpaBuia odopmieHust
Hay4YHBIX TEKCTOB. [IpaBmia
o opMIICHHUS CTIMCKA
HCIIOTb30BAHHBIX
HUCTOYHUKOB. /T1p/

OIIK-7-31
OIIK-7-Y1

JI1.1J12.1
Ol

KM1

P3

14

CBOIiCTBa ¥ BEIMYHMHLI. BHb!
BenmunH. Kiacenduxanms
(hU3NYECKUX BETHMYHUH.
HUctunHbIE U
JIEHCTBUTEIBLHBIN BEJIMYUHBEI.
ITocrynatst

merposnoruu. /IIp/

YK-2-B1

JI1.1J12.1

KM1

P4

1.5

Ixanel. IToHsTHE IIKAJIBI
n3Mepenust. Bupl mkai.
Co3maane mIKaabl
n3mepenus. [Iposenenue
HCCIIEIOBAHNH C TIOMOIIBIO
pa3nuuHbIX mkai. /TIp/

OIIK-7-31

JI1.1J12.1

KM1

P5

1.6

Cucremsl HU3NUECKIX
BEJIMYMH. Y CTapeBILUE U
METPUYECKUE CHCTEMBI
eaunun. Mcropus cucrema
CH. OcHOBHBIE U
MPOU3BOHBIE €IHUHUIIBL.
BHecuctemMHbIE €AMHHLIBL
KpatHubie u fonbHbIE
eaununsl /IIp/

VK-2-V1 VK-2
-B1 OIIK-7-31

JI1.1J12.1
01

KM1

P6

1.7

OTasoHsl pU3NIECKUX
BEJIMYUH. BUIBI 3Ta0HOB.
DTaJIOHBI OCHOBHBIX EIUHUIL
cucrembl CHU. Dranonnas
6aza P®. /Tlp/

OIIK-7-Y1

JI1.1J12.1

KM1

P7

1.8

Hcnons3oBanue
MITaHTEHIUPKYJIS U
MHUKpPOMETpA C Pa3HbIMU
LIKaJIaMU JIJIS1 OTIpEIeIICHUS
JUHEHHoTro pa3mepa /J1ab/

VK-2-V1 OIIK
-7-¥1 OIIK-7-
B1 IIK-1-31
I1K-1-B1

JI1.1J12.1
o1

KM6.K
M7

P8

Pasgen 2. OCHOBBI TEXHUKH
H3MepeHust




2.1

OCHOBBI TEXHUKH
n3mepenuil. [lonsarue
n3Mepenns. Kimaccuduxarust
BUJIOB U3MepeHHit. Bupl
W3MEepEeHHid IO CIOCco0y
MIOJIy4€HHsI YHCIIOBOTO
snavenus. /Ilp/

YK-2-V1

JI1.1J12.1
€]

KM2

P9

2.2

ITonsaTHE METONA U3MEPEHUS,
MEpHI U CTaHIAPTHOTO
oOpasua. Buapl uamepenuit
o Metoay usmepenuit. /IIp/

VK-2-V1 VK-2
-B1 OIIK-7-31

JI1.1J12.1

KM2

P10

23

IlonsTHe cpencTra
n3Mepennid. Kiaccuduxanms
cpencts usmepenunit. /Ilp/

OIIK-7-31

JI1.1J12.1

KM3

P11

24

Buasl cpencts uzmepenuii no
TEXHUYECKOMY Ha3HAYCHHUIO.
W3meputenbHbIi IprOOp.
ITokaswiBaromiee

yerpoiictso. /TIp/

VK-2-Bl

JI1.1J12.1

KM2.,K
M3

P12

2.5

Mertponoruueckue
XapaKTEPUCTUKU CPELICTB
n3mepenui. [lonarue
MOBEPKH, KaTMOPOBKH,

TpafynpoBKH,
toctupoBku. /TIp/

YK-2-Y1 VK-2
-B1 OIIK-7-¥1

JI1.1J12.1

KM3

P13

2.6

CxeMbl nepeav eAUHHLBI
WU3MEPEHHS CPEeNCTBaM
n3mepennid. Kinacc Tounoctu
npubopa. /IIp/

YK-2-¥V1 OIIK
-7-31 IIK-1-B1

JI1.1J12.1
€|

KM3

P14

2.7

Omnpenenenue Kiacca
TOYHOCTH BOJIbTMETpa V7-
34A /J1ab/

VK-2-¥V1 VK-2
-B1 OIIK-7-B1
[IK-1-V1

JI1.1J12.1
€]

KM2,K
M3

P15

Pa3gen 3. Teopus
MOTPEeIIHOCTH

3.1

OCHOBHBIE ITOHATHUSA TEOpUU
norpentHocTy. [IprunHbI
BO3HUKHOBCHHA
norpemHocTeit. /IIp/

YK-2-B1 IIK-1
-31

JI1.1J12.1

KM4

P16

32

Knaccugukanus
MOTPENIHOCTEN
n3mepennit. /Tlp/

YK-2-V1

JI1.1J12.1

KM4

P17

33

AOCONIOTHAS
OTHOCHTEIIbHAS
norpemHocTH. /TTp/

OIIK-7-Y1 IIK
-1-Y11IK-1-Bl

JI1.1J12.1

KM4

P18

34

CnyyaitHast u
crcTeMaTH9IecKast
[IOTPELIHOCTH. MeTo bl
YCTpaHEHHUs
CHCTEMaTHIECKUX
norpemHocTeit. /TIp/

VK-2-Y1 OIK
7-V1

JI1.1J12.1

KM4

P19

3.5

3aKOHBI paclpeencHus
HETIPEPBIBHBIX CITydaifHbIX
BenymH /TIp/

VK-2-B1 OIIK-
7-Y1

JI1.1J12.1

KM4

P20

3.6

OueHka ciy4aiiHOM
TOTPEIIHOCTH
n3mepenuit /IIp/

VK-2-V1 VK-2
-Bl

JIT.1J12.1J13.
1J13.2J13.3

KM4

P21

3.7

Omnpenenenue pe3yabTaToB
MHOTOKPaTHBIX M3MEPECHHI.
IMpaswio Tpéx curm. I'pydas
norpemHocTs (mpomax) /IIp/

YK-2-¥1 OIIK
-7-¥1 OIIK-7-
B1

JIT.1J12.1J13.
1J13.2J13.3

KM4

P22

3.8

Omnpezenenue MOrpenHocTen
Y HX UCTOYHHKOB IIPH
N3MEPEHNH YIeIBHOTO
JIIEKTPUIECKOTO
comnpotuBieHus /J1ad/

VK-2-V1 YVK-2
-B1 OIIK-7-V1

OIIK-7-B1 IIK-
1-V1IIK-1-Bl

JI1.1J12.1

KM6

P23




Pa3nen 4. Ilousitus

CTaHAAPTH3ALMH,
cepTu(UKALUMH,
aKKpeIuTaluu

4.1 OCHOBBI CTaHIAPTH3ALINH. 1 VK-2-31 OIIK- JI1.1J12.1 KMS5,K P24
Lenu, ypoBHU U 0OBEKTHI 7-31 IIK-1-31 M6
cranpapruzamud. /TIp/

4.2 Ucropus crannapTusaiuu B 1 YK-2-31 JIT.1J12.1 KM5.,K P25
P®. MexnynapoaHas M6
cranpaprusauus /[Ip/

4.3 Buibl HOpMaTHBHBIX 1 VK-2-31 JI1.1J12.1 KM6,K P26
JIOKyMEHTOB B 00J1aCTH M5
crargapruzanyu B PO. /TIp/

4.4 TexHu4yeckuil persaMeHThl. 1 YK-2-31 JIT.1J12.1 KMS5.K P27
[Tonsatue crangapra. M6
Knaccugukanus
crargapros. /T1p/

4.5 OCHOBHBIE TIOHSTHUS 1 VK-2-31 OIIK- JI1.1J12.1 KM5,K P28
cepruduranyu. Llenu u BUIbI 7-31 OIIK-7- M6
cepruduranun. CepTudurat Vi
cootBercTBus. /T1p/

4.6 OCHOBHBIE TIOHSITHUS 1 VK-2-31 OIIK- JI1.1J12.1 KM5,K P29
akkpenuTauuu. Oprassl Mo 7-31 OIIK-7- M6
akkpeautanuu. Cucrema Vi
PaBHOIPABHOMN OICHKH.

Arrectar
akkpemutanuu. /TIp/

4.7 OcCBOCHHE TEOPETUYECKOTO 40 YK-2-31 OIIK- JIT.1J12.1
Matepuana Kypca /Cp/ 7-V1T1IK-1-31 21

[K-1-B1
4.8 [ToaroroBka K 3K3aMeHy 110 17 VYK-2-31 YK-2- | JI1.1J12.1JI3. KMS
Kypcy /Cp/ V1 OIIK-7-31 1J13.2J13.3
OIIK-7-V1 21
OIIK-7-B1 IIK-
1-31 TIK-1-V1
[IK-1-B1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoHTpoJibHbIC MepOnpusiTUs (KOHTPOJIbHAsA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.II), BOIIPOCHI 115
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTponsHoe rlfllz{O];efaHTGOMHe B
KM MepOTIpUATHE I pEL OTIPOCHI AJISl TIOATOTOBKH
KOMITETEHIMH
KM1 CamocrosiTensHas OIIK-7-31;YK-2- Uro sSBISETCS MPEAMETOM TEOPETHIECKOH METPOIOTUH?
pabota Ne | Y1L;IIK-1-31;1TK-1- | TIpuBeauTe IpuMepbl JACKTPUICCKIX (PU3HUSCKAX BEITUYIHH.
Vi 42,3+10° BT — KakoBO 3Ha4eHHE 3TOH (HU3NUESCKOI BENNINHEI?
45° — KkakoB pa3Mep IToH Puzndeckor BETUINHBI?
Uro Takoe NelcTBUTENbHOE 3HaUeHUE (HU3NUECKON BETHUUHBI?
Kak Bocpou3BoauTCst €qMHHULIA MACChI?
OTHOCHTCS JIM €IUHATIA H3MEPEHUS TEMITEPATypPhI TeJla K OCHOBHBIM
(u3nueckuM BeIUIuHAM?
[TpuBeauTe MpUMEpPHI OLICHUBACMBIX (DPH3HYCCKUX BEITHYHH
Uro Takoe pa3MepHOCTh HU3NIESCKON BETHIUHBI?
KM2 CamocTosTeTbHast OIIK-7-31;IIK-1-31 | SBisieTcs u MIKaia HANMEHOBAHHUN IIKATOW (QU3NIECKUX BETHYHH?
pabota Ne 2 K xakomy TUmy IIKaJ OTHOCHUTCS IIKajia K03 (HUIIMEHTOB OTpaXKeHUs?

[TpuBeauTe npUMepbI LKAl HHTEPBAJIOB.
Kak ycranaBimBaercst HOJIb B ITKaJIe OTHOILICHUH?
Kak 3aBuCST HIKAIBI MOPS/IKA OT MPUHATOW CUCTEMBI €IIHUI]
u3MepeHus’?




KM3

CamocTosTenbHast
pabota Ne 3

OIIK-7-B1;0IIK-7-
31;IIK-1-Y1

Uro mo3BOISIET OLIEHUBATh KIIACC TOUHOCTH CPEACTBA U3MEPEHHUN?
Yem 00BIYHO OOYCIIOBICH METO U3MEPEHHs?

UTo mpencTaBisiioT cO00H HEaBTOMATHYECKUE CPEACTBA H3MEPECHUH?
Kax HasbIBaeTcst pu3mdeckoe sBJIeHUE WIH dPQPEKT, MOT0KEHHOE B
OCHOBY U3MEpEHHiA?

Kaxk o603HauaeTcst K1acc TOYHOCTH, YCTAHOBJICHHBIH B BU/IC
a0COTIOTHOH MOTPENTHOCTH?

Kaxue MeTonp! n3MepeHust SBISIOTCS KOCBEHHBIMU ?

Kakue yHKIMH BBIMONHSIOT pabo4ne CpeicTBa H3MEPEHUIt?
[TpuBeanTe MpUMEPHI N3MEPEHIIA METOIOM 3aMETIICHHH.

KM4

CamocTrosTenpHas
pabora Ne 4

OIIK-7-31;011K-7-
B1;0lK-7-V 1;[IK-1
Y|

Uro Takoe pecypc cpeAcTBa U3MepeHus?

Kakast opranu3zanust IpoBOIUT MOBEPKY CPEACTB U3MEPEHHUH?

Kak opopmisrorcst pe3ynbTaThl KaauOpoBku?

B 4ém cyrb MeTponoruueckoil HagéxHocTu?

Kakue ¢pyrxunu BemmosnHasAeT ['ocynapCcTBEHHBIH METPOIOTHYCSCKITH
KOHTPOJIB?

YTO TaKoe OCHOBBI METPOJIOTHYECKOTO 0OECTIEYeH s €MHCTBA
nu3MepeHuin?

Kakimu npuarHaMu 00yCIOBIEH HEMETPOIOTHIECKUI OTKa3?
UYro npeacrasiseT codoi moBepouHast cxema?

KMS5

CamocTosiTenbHast
pabota Ne 5

OIIK-7-31;YK-2-
31;I1K-1-B1

Kaxue BUIbI JOKyMEHTOB B 007aCTH CTaHIapTU3aLUH OTHOCSTCS K
HOPMAaTHBHO-TIPaBOBEIM?

B uém 3axmogaercs OCHOBHAS 3a7a4a aKKpEeAUTALIH?

Ha ocHoBaHuM Kakoro JoKyMeHTa pa3padboTan OOmepocCHiicKuii
KIaccHu(UKaTOp CTaHIAPTOB?

Kakoit B HOpMaTHBHBIX TOKyMEHTOB yCTaHABIMBACTCS Ha
NPOAYKLHIO, U3TOTOBJICHHYIO 110 Pa30BBIM 3aKa3zam?

B Kakux nemsx pa3pabaTbIBalOTCs OTpacieBble CTaHAAPTHI?

Kaxwe cymecTByIOT BUIBI cepTUGHUKAIII?

Kakwe BHIBI TEXHHIECKUX PEITTAMEHTOB JEHCTBYIOT Ha TEPPUTOPUH
PO?

Yro ob6o3Hauaer Haamuch [OCT P MOK 60627 — 2005?




KM6

KonrponbHas
pabota

OIIK-7-31;011K-7-
B1;0MK-7-Y1;YK-2
-BI;[IK-1-Y 1;TTK-1-
BI

TemaTuka KOHTPOIBHOM PabOTHI COBHAJAET C COEPKAHHEM BCETO
Kypca I10 TUCHHIUIIHE:

. Uto Takoe meTpomnorus?

. Yto siBIIsIETCS MPEAMETOM METPOJIOTHH?

. KakoBa riaBHas 3a1a4a METpOIOrumn?

. Uto sBiIsIeTCS MPEeIMETOM TEOPETHIECKON METPOIOTHUn?

. UTo sBIIsIETCS MPEIMETOM 3aKOHOJATEINBHOW METPOIOTHUH?

. Uto siBiIsIETCS MPEIMETOM IMPAKTUIECKONH METPOJIOTHH?

. VI3 KakuxX pa3zenoB COCTOUT METPOJIOTH?

. [IpuBenuTe IpUMEpPHI UICATBHBIX BETHYHH.

. [IpuBeanTe MpUMEPHI PEATbHBIX BETHYUH.

10. [TpuBenuTe npuMepsl HEHUIUUCSCKIX BEIUYHH.

11. Yto Takoe NCTHHHOE 3HAYeHHE (PU3NIECKON BETHINHBI?

12. MoxHO 111 ITyTéM U3MEPEHUH OIPeeIUTh HCTHHHOE 3HAaUeCHHE
(u3MueCKoil BeTNYNHbI?

13. Mo>HO 11 TyTéM U3MEPEHUN ONpPeNEeNUTh JEHCTBUTENBHOE
3HaYeHne PU3MIeCcKOr BETUINHBI?

14. Yro Takoe neiicTBUTENbHOE 3HAaU€HHE (PU3NIECKOI BETUIUHBI?
15. Yto Takoe U3MEpeHHOE 3HAYCHHIE (PH3MICCKON BEITIYMHBI?
16. Yro Takoe Biusiromas pusmdeckast BeImauHa?

17. Yto Takoe NoCTOsIHHAsL (hU3HUECKast BEITHUHHA?

18. Yo Takoe mepeMeHHas pusndeckasi BeuIruHa?

19. Yro Takoe dpusndeckuii mapamerp?

20. IIpuBenuTe IPUMEpPHI OLICHUBAEMBIX (DM3UIECKUX BEITHINH
21. IIpuBenauTte npuMepbl U3MEPSIEMBIX (PU3NUECKUX BETUUNH
22. Mepa ¥ 3TaJIOH — 3TO OJTHO U TO Xke?

23. Mepa u cTaHIapTHBIH 00pa3erl — 3TO OTHO U TO ke?

24. DTaNoH 1 CTaHAAPTHBIN 00pa3er] — 3TO OJIHO U TO Ke?

25. Kakue OBIBAIOT CTaHAAPTHBIC 00pa3ibl?

26. [puBeauTe npruMep CTAaHIAPTHOTO 00pas3ia.

27. 13 xakux 371eMEHTOB COCTOMUT MOKa3bIBAIOIIEE YCTPOUCTBO?
28. IIpuBeauTe NpUMEpPHI PETUCTPUPYIOIINX YCTPONUCTB.

29. Kaxoe cokpallleHHOe Ha3BaHUE IIPUCBAUBAETCS TEXHUUECKUM
pernamentam PO?

30. Yro obo3nauaer 3anucey TP TC 010/2011?

31. Yem 00OyciioBiIeHa HEOOXOAUMOCTD BBEICHHS TEXHUIECKUX
periaMeHToB Ha Teppuropuu PD?

32. Kaxkas opranusamus siBisercs riasaoi B PO B obmactu
CTaHapTU3alMu?

33. IlpuBeauTe MprUMepsl MPOAYKIIMH, TIOJIekKAIIEeH 00s13aTeIbHON
cepTHHUKAINN.

34. Ioanexwut 11 00s3aTeNbHON cepTH(UKAIINN TEKTPOIHEPTUs?
35. Meer J1u I0pUAMYECKYIO CUITY CepTU(HKAT COOTBETCTBUS

O 01N DNk~ Wi —




KM7

Jomamrass pabora
Ne 1

OIIK-7-31;YK-2-
31;IIK-1-Y1

OdopMuTe CHHCOK IUTEPATyPHl B COOTBETCTBUU C HOPMATHBHBIMU
JOKYMEHTaMHU:

1) Pemu I'. Kypc Heopranngeckoit xumuw, T. 2, M., «Mupy, 1974

2) Penkue u paccessHHBIE 2IeMEeHTHI: XUMHA U TexHonorus: B 3 k. Ku.
3. Vuebnuk s By3oB / C.C. Koposun, B.1. bykun, I[1.1. ®enopos,
AM. Pesnuk / ITog pen. C.C. Kopouna. M.: MUCHC, 2003

3) Kemmitt R.D.W., Peacock R.D. The chemistry of manganese,
technetium and rhenium. OxfordPress, 1975

4) Iomynspuas 6nbaMoTEKa XMMUUECKHX 31emMenToB. [loa.pen.
[TerpsnoBa-Coxonosa 1.B. M., «Haykay, 1983

5) Crtoco6 M3roTOBICHUE BBICOKOTEMIIEPATYPHOTO TOHKOIUICHOYHOTO
pesucropa pesucropa (nareHt Ne2326460) Bonoxos U.B.,ITeckos E.B.,
[Tormuenxkon /I.B.

6) http://www.i-think.ru/wikimet/?type=metall&section_id=401

7) Putmse! pennst (O630p MupoBoro peiHka) M3BecTtus By30B. L[BeTHas
metaiutyprust. Ne 6. 2007 A.B. Haymo OOO «KBAP», r. Mocksa

8) Omneitankona I'.A.,ITanosa E.I'".,Bstmos B.U. , Kynpsmos B.JI.,Cepbuna
M.H.,®anun 51.}O HanorexHonorn4aeckuit crocod N3BIEYEHHS PeHUS
U3 MOPOJI U Py UepHOCIAHIEBbIX (popMaIiii 1 MPOIYKTOB HX
nepepaboTku (mateHt Ne 2455237)

9) Iumager B.A. Crioco6 n3BnedeHns M OYUCTKU PEHHS U3 PACTBOPOB
OT mepepaboTKH KapOIPOUHBIX CIIaBOB (maTeHT Ne 2437836)

10) Bopo6sesa M.B, Enpennukosa E.E., Banos B.B., Jlepamos E.A.,
Paxosa H.H

Crioco6 moydeHus HOpOmIKoB peHust (maTeHT Ne2416494)

11) Hanant A.A., Tpoumkuna 1. /1., YexmapeB A.M. Mertannyprus
penust, 2007

12) Jle6enes K.b. Pennit. M.: Metamnypruszat, 1963

13) Ymanckuit 41.C., Cxoxos FO.A. Kpucramiorpadus, peHTreHOrpadus
Y DJIEKTPOHHAsI MUKpOCKomus, Meramtyprus, 1 982

14) T'ycer A.11., Pemmens A.A, HaHOKpHCTauIIeckiue MaTepraibl. M.
dmmatiur, 2001.




KMS8

Dx3amend

OIIK-7-31;011K-7-
V1;0IK-7-B1;YK-2
31;TTK-1-31;1K-1-
BI1;YK-2-Bl

TumoBoii OMIIeT K YK3aMeHy:

1 Yto obo3navaer Hagmucs OCT 45.126 —2002?

2 Tlepeuncnure METPOJIOTUUECKUE XapaKTEPUCTUKN CPE/ICTB
HU3MEpPEHHH.

3 MO>KHO JIi ITyTEM MU3MEPEHUI OMPEAEIUTD ACHCTBUTENLHOE 3HAUCHUE
(u3MIeCKOi BETMINHbI?

4 Cxonbko 3Havanmx nudp B aucne 32,07

5 Kakue BUIbI IOKyMEHTOB B 00JIaCTH CTaHAAPTH3ALMU 00s3aTENbHbI K
UCTIOJNIHEHUIO?

6 OKpyTIINTE YHCIIO TaK, 9TOOBI OCTAaTACh OfHA COMHHTEIbHAS Uu(pa
0,0780061 =+ 0,00055.

7 KakoBa rnaBHas 3a1a4a METPOJIOTHU?

8 B ueM 3amrogaeTcs CBOHCTBO 0€30TKa3HOCTH CPE/ICTBA H3MEPEHUS?
9 Yto Takoe nepeMeHHas (u3HUeCKas BeIMIHHA?

10 Hanumure npaBuibHO 15.64 KK

11 K xakoMy BUly BHECUCTEMHBIX €IMHUIL] OTHOCUTCS KapaT?

12 IlepeunicauTe OCHOBHBIE LIENU CTAHAAPTU3ALIUY.

13 Kaxyro cOCTaBIISIOUIYIO TOTPEIIHOCTH U3MEPEHUI MOYKHO
YMEHBIIUTH METOAOM KOMIIEHCAIIUU MTOTPETHOCTH MO 3HAKY?

14 OTHOCHUTCS M €AUHUIIA U3MEPEHUS TPY30MOAbEMHOCTH
TPaHCIIOPTHOTO CPEACTBA K OCHOBHBIM (DPU3HMUECKIM BETUIMHAM?

15 Ckonbko 3Havanmx nudp B yucie 0,001860?

16 HanuiuuTe pe3yabTaT M3MepeHus npapuwibHo 108,8+7,41 A,

17 Ilpu HOpMAJIbHOM 3aKOHE PACIPEACICHUS CIIy4aliHON BEIMYUHBI,
KaKOBa BEPOSITHOCTH MOSBJIEHUS MANIBIX MOTPEHIHOCTEN U3MepeHuit?
18 1 a.e.M. — KaKoOB pa3Mep 3TON HUIUIECKON BETHIHHBI?

19 Yro siBisieTcs NpeAMETOM 3aKOHOAATENbHON METPOJIOTHH?

20 IIpuBenuTe mpUMepHI TEIIOBBIX (GU3UIECKUX BEITHYHH H UX
€IMHHUIIBI U3MEPEHUIN.

21 Yro Takoe mpomax?

22 Knacc Tounoctu npudopa 4. KakoBa norpemHocTs n3MepeHus?
23 KakuM 00pazoM MOXKHO OOHAPYKUTh CUCTEMATUIECKHIE
MOTPEeTHOCTH ?

24 Kakoii 3aBHCHMOCTBIO MOXKET OBITh BBIpaKeHA (QYHKIIHS
npeoOpa3oBaHUs CPEACTBA U3MEPEHHUIH?

25 HamnuimuTe pe3yapTaT u3MepeHus npasuibHo 59 + 0.239 %.

26 TIpuBenuTe IpUMEPHI TPOIYKIINH, ITOIeKAICH 0053aTeTbHOM
cepTu(HUKAINN.

27 KakoBa pa3mMepHOCTb UMIyibca B cucreme CHU?

28 IIpuBenuTe NpUMep METO1A 3aMELICHHS.

29 U3 kakux 3JIEMEHTOB COCTOMT MOKA3bIBAIOIEE YCTPOUCTBO?

30 HamumuTe npaBUiIbHO 0003HAYSHNE SMHUIBI (PU3UIECKOI
BennuuHbl 9 HM

31 Kakast opranuzanus mpoBOJUT MTOBEPKY CPEACTB U3MEPEHUI?

32 W3 KaKux pa3fieIoB COCTOUT METPOJIOIUs?

33 [IpuBenuTre npUMepsl BCIOMOTaTENbHBIX CPEJCTB U3MEPEHUIl.

34 K xakoMy BUly BHECUCTEMHBIX €AMHUL] OTHOCUTCS TUHA?

35 B 4éM cyTh METPOJIOTHYECKOM SKCTIEPTH3BI?

36 Kakue MaTemaTHuecKie ONepanuy ONpeAeIeHbl Ha MIKae
OTHOILEHUN?

37 Kakwue cpencTBa H3MEpPEHHUH TOABEPTaloTCsl KanOpoBKe?

38 SIBmsercs mu mIKajia HANMEHOBAHHUH IIKATIOH (PHU3MUECKIX BENNINH?
39 220 B — xakoBO 3HaYeHUE STON (PU3NUECKOHN BENUIHHBI?

40 ITpuBenuTe MpUMEPHI HEANBHBIX BETHYHH.

41 20 MK3B — Kak Ha3bIBaCTCS SANHUIIA U3MEPEHUHN 3TOM HU3NIECKOI
BEJINYUHBI?

42 KaxoBa abCOJIFOTHAS TOTPEITHOCTh OBITOBOTO CUETYHKA
AJIEKTPOIHEPTUN?

43 Ot KakuX BEMYUH 3aBHCUT BBIOOp HaYaIa OTCUETA HA IIIKANe
WHTEpBaJIOB?

44 Kakuie (yHKIUHU BBITIONHSIOT 3TATOHBI PU3HMYSCKAX BEITNIHH?

45 Ilpencrasbre 790 MM.pT.CT. B cucteme CU.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBIX 110 JUCHUILJIMHE (

Kypcosasi padora, Kypcosoii npoexkr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3panne
paboTsI

IIpoBepsiemble
WHIUKATOPBI
KOMITETEHIIUH

ConeprxaHue paboThI




P1

IIpakTuueckoe
3ansTue 1)
OCHOBHBIC TTIOHSTHUS
METPOJIOTHH.
[Ipenmer
Metposoruu. Lenu u
3a/1a4i METPOJIOTHH.
ITonsTue enuHcTBa
HU3MEPEHUM.
Mertponorudeckas
ciryxba PO.
MexyHapoaHble
METPOJIOTUYECKUE
OpraHH3aIHH.

OIIK-7-31;YK-2-
V1;0IIK-7-Y 1;0I1K
-7-B1

OCHOBHBIE TOHATHS U ONIPEACNICHUS IPEeaMeTa MeTPOoIoriy. UTo Takoe
€IMHCTBO M3MEpEeHUil. Mex1yHapoIHbIe METPOJIOTHYECKUE
OpraHU3alMu.

P2

ITpakTuueckoe
3aHsTHE 2)
Mertposnornyeckas
JKCIIepTH3a
TEXHUICCKOM
JIOKyMEHTAIIHH.
OCHOBHEBIC ITOHATHS.
3agaun.

OIIK-7-Y1;YK-2-
BI;IIK-1-B1

Texuuueckas JOKYMCHTAaIUA. OCHOBHEBIC TTOHSITHS.

P3

IIpakTuueckoe
3ansitue 3)[IpaBuia
oopMIICHUS
HaY4YHBIX TEKCTOB.
[IpaBuia
o(opMIICHUS CIIICKa
HCTIONTE30BAaHHBIX
HCTOYHHKOB.

OIIK-7-31;0I1K-7-
V1

Kak npaBuiisHO 0(OpMIITE HayYHbIE TEKCTHI H CIIUCOK JTHTEPATYPHL.

P4

IIpakTuueckoe
3anstue 4)CBolicTBa
Y BEITMYWHBI. BHIbI
BEJIMYHH.
Knaccudukauus
¢busnveckux
BeNWYHH. VcTHHHBIE
U NeNCTBUTEIBHBIN
BEJIMYMHBL.
ITocrynatst
METPOJIOTHH.

YK-2-Bl

Benmuuuna u e€ cBoiicTBa. @u3nyecKre BETMYUHBI.

P5

IIpakTuueckoe
3anstue 5) Hlkansr.
ITonsTHe mKaIbI
n3mepenust. Bunpt
mkain. Co3ganne
LIKAJIbI U3MEPECHHS.
IIposenenue
HCCIICIOBAaHUH C
TTOMOIIBIO
Pa3ITUYHBIX HIKAJI.

OIIK-7-31

IlonsATue mIKaabl U3MEPEHUS U €€ IPeAHa3HAYCHUE.

P6

IIpakTrueckoe
3ansiTHe 6) Cucremsl
¢buznvecKkux
BEJINYHH.
VYcrapepuiue u
METpHUYECcKue
CHCTEMBI ETUHUII.
Hctopus cucrema
CH. OcHoBHBIE U
MPOU3BOIHEIE
€INHHIIBL.
BuecucremHble
enuHunbl. KpaTtHele
U JI0JbHBIE €AUHHIIBI

VK-2-V1;VK-2-
B1;0IIK-7-31

Ucropus cucrema CU. OCHOBHBIE U IPOU3BOAHBIE CTUHHIIBI.
BHaecucremHurie




P7

IIpakTuueckoe
3aHATHE 7) DTAJOHBI
bmuIecKux
BenuunH. Bunpl
JTAJIOHOB. DTaJIOHBI
OCHOBHBIX €THHHII
cucteMbl CH.
DranonHnas 6aza PO.

OIIK-7-B1

ITonsitue sTanona. Buasl 3TaioHOB.

P8

JlabopaTopnas
pabora 1)
Hcnonb3oBanue
IITaHT€HIUPKYIIS U
MHKPOMETpa €
Pa3HBIMH [IKAJIAMA
JUTSL OIIpEJIeTICHUS
JIMHEHHOro pazMepa

OIIK-7-B1;YK-2-
V1;0IK-7-V 1;TIK-1
31;YK-2-B1

Omnpexenenue TMHEHHOTO pa3Mepa o0pasiia ¢ MOMOIIBI0
IITAHTCHIMPKYJIS. 1 MUKPOMETPA C Pa3HbIMH IIKaJIaMH.

P9

[Ipakruyeckoe
3aasTHe 8) OCHOBBI
TEXHUKHU U3MEPEHUN.
[lonsTue
U3MEpEeHHUsL.
Knaccugpukanus
BUJIOB U3MEPEHUI.
Bunbl usmepenuii no
CH0CO0y TOITyIeHUS
YHUCIIOBOTO
3HAYEHUSI.

YK-2-V1

TTonstue u3mepenus. Knaccudukanus BUIOB H3MEPEHUI.

P10

[Ipakrnueckoe
3anstue 9) [lonarue
METO/1a U3MEPEHUS,
MEpHI U
CTaHAapPTHOIO
o0pasma. Bunsr
H3MEPEHUH 110
METOly U3MEPEHUI.

OIIK-7-31;YK-2-
V1;YK-2-Bl

IonsTHEe MeTO1a U3MEPEHHS, MEPBI U CTAHAAPTHOIO 00pasIa.

P11

[Ipakruyeckoe
3arsTue 10)
[TonsiTue cpenctna
HU3MEpPEHUH.
Knaccugukanus
CPEICTB U3MEPEHUH.

OIIK-7-31

CpezacrtBa u3MepeHHit.

P12

IIpakTuueckoe
3anstue 11) Buabt
CPEICTB U3MEPEHUN
10 TEXHHYECKOMY
Ha3HAYEHHUIO.
W3meputenpHbli
mpudop.
INoxa3zbiBaroiee
YCTPOMCTBO.

VK-2-Bl

Buns! cpencTs U3MepeHHil 0 TEXHUYECKOMY Ha3HAYEHUIO.

P13

[Ipakruueckoe
3ansaTHe 12)
Mertponoruueckue
XapaKTePUCTUKU
CpPE/ICTB U3MEPEHHH.
[TonsiTHe OBEpKH,
KaJTHOPOBKH,
TPagyHpOBKY,
IOCTHPOBKH.

VYK-2-V1;VK-2-
B1;0IIK-7-V1

Merponoruueckne XxapakTepuCTHKU CpeACcTB u3mepenuil. [lonsatue
MOBEPKH, KaIMOPOBKHU, FPayHPOBKH, FOCTUPOBKH.

P14

[Ipakruueckoe
3arsTHE 13) CXEMBI
Hepeauy eMHHULIBI
U3MEpPEeHUS
CpencTBaM
n3Mepenuit. Kiace
TOYHOCTH Ipudopa.

OIIK-7-31;YK-2-
VLIIK-1-B1

CxeMbl Tiepeiaur eIMHUIBI U3MEPEHHsI cpenicTBaM n3Mepenuit. Kiace
TOYHOCTH IpHOOpAa.




P15

JlabopaTtopHast
pabota 2)
Ormpenenenue
KJ1acca TOYHOCTH
BosbTMETpa V7-34A

YK-2-V1;0IIK-7-
B1;VK-2-BI;IIK-1-
Vi

OmnpeneneHue KI1acca TOYHOCTH BOIbTMeTpa V7-34A.

P16

[Ipakruyeckoe
3ansaTue 14)
OCHOBHbBIE IOHATHUSA
TEOpHH
MIOTPEIIHOCTH.
[Ipuunns
BO3HUKHOBEHHUS
MOTpeIIHOCTEN

VYK-2-B1;IIK-1-31

OCHOBHBIE TIOHATHUS TEOPUH MOTPEIIHOCTH. [ [pUUMHBI BOSHUKHOBEHHS
MorpenrHocTei

P17

[Ipakruyeckoe
3aHsTHE 15)
Knaccugukanus
MOTpelHoCTeN
W3MEpeHU

VK-2-V1

Kiraccudukanyst norpenHocTeii n3MepeHui

P18

IIpakTuueckoe
3aHsTHE 16)
AGcomoTHas 1
OTHOCHUTEJbHAS
MTOTPEITHOCTH.

OIIK-7-Y 1;I1K-1-
VLIIK-1-B1

AOCOIIOTHAS U OTHOCHUTEIILHAS NOTrpCIIHOCTH.

P19

IIpakTuueckoe
3ansTue 17)
CryyaitHas u
cuUcTeMaTH4ecKast
HOTPEIIHOCTH.
MeTtoap! ycTpaHeHus
CHCTEMaTHYECKUX
HOTPEIIHOCTEN.

OIIK-7-Y1;YK-2-V1

CrydaliHas U CUCTEMATHUECKas IOIPEIHOCTU. MeTObI yCTpaHEeH s
CHCTEMaTHYECKIX MOTPELIHOCTEH.

P20

IIpakTuueckoe
3anstue 18) 3akoHbI
pacrpeneneHus
HETIPephIBHBIX
CIly4alHbIX BEJIMYUH

OIIK-7-Y1;YK-2-B1

3aKOHBI paclpeeeHUs] HEIPEPhIBHBIX CIIy4alHBIX BEIHUYUH

P21

[Ipakruueckoe
3anstue 19) Ouenka
CIIyqaiHOM
MOTPEITHOCTH
HU3MEPEHUI

YK-2-V1;VK-2-B1

OreHka caydaifHOI MOrpemHOCTH U3MEPEHHA

P22

[Ipakruueckoe
3arsTHe 20)
Omnpenenenue
pE3YNBTAaTOB
MHOT'OKpPaTHBIX
U3MEpPEHUH.
IIpaBuno Tpéx curm.
I'pybas
HOTPEIIHOCTh
(mpomax)

VK-2-V1;0IIK-7-
V1;0IIK-7-B1

OrmpeneneHue pe3yyibTaToB MHOTOKPATHBIX U3MepeHuil. [IpaBuio Tpéx
curM. ['pybast morpermHocTs (IpomMax)

P23

Jla6opaTtopHast
pabora 3)
Orpenenenue
MIOTPEUIHOCTEHN U UX
HCTOYHHKOB TIPH
HU3MEPCHUH
YIACTHHOTO
JIIEKTPUIECKOTO
COIPOTHUBIICHUS

VK-2-B1;0I1K-7-
B1;0MK-7-Y1;YK-2
-V 1;IK-1-B1;ITK-1-
v1

I/I3MepeH1/1e YACIBHOTO BJICKTPUIECKOTO COMPOTUBIICHUA METHOTO
CTCPIKHsA C IIOMOIIBIO Z[BOIZHOFO mocta TomnMcoHa. Onpez[eneﬂne
l'lOl"peHJHOCTGﬁ 1 UX UCTOYHHUKOB IIPpHU U3MCPCHUHU
BJICKTPOCONIPOTUBIICHUS.

P24

[Ipakruueckoe
3aHsTHE 21) OCHOBBI
CTaHJAPTH3AIIHH.
Lenu, ypoBHU U
0OBEKTHI
CTaHJapTU3aLUU.

VYK-2-31;0I1K-7-
31;I1K-1-31

OCHOBEBI CTaHJapTHU3aluu. ]_[eJ'II/I, YPOBHU U 0OBEKTHI CTaHJapTHU3aluu.




P25

IIpakTuueckoe
3aHsTHE 22)
HUctopus
CTaHJAPTH3AINU B
PO®.
MexnayHapoaHas
CTaHJapTU3ays

YK-2-31

HUcropus cranpaprusauuu B PO. Mexnynaponsas cTangapTU3anus

P26

IIpakTuueckoe
3anstue 23) Buabl
HOPMAaTHUBHBIX
JIOKyMEHTOB B
obactu
CTaHIApTHU3AINU B
PO.

VK-2-31

Bus! HOpMaTHBHBIX JOKyMEHTOB B 00JIaCTH CTaHAApTH3anuu B PO.

P27

IIpakTnueckoe
3aHATHE 24)
TexHuueckuit
pErJIaMeHThI.

[TonsiTre ctanmapra.

Knaccugukanus
CTaHIaPTOB.

VK-2-31

Texumueckuit pernamenTsl. [Torstue cranmapra. Kinaccndukanms
CTaHAapTOB.

P28

[Ipakruueckoe
3aHsTHE 25)
OCHOBHBIE TTIOHSTHS
CePTU(HKAITHH.
ey u BUIBI
cepTH(HUKAIAN.
Ceprudukar
COOTBETCTBHSL.

VK-2-31;0I1K-7-
31;0IIK-7-Y1

OcHOBHBIC MOHATHS cepTudukanun. Llenn u BB cepTHGUKALIIH.
Ceptugukar COOTBETCTBUSI.

P29

[Ipakruueckoe
3aHsTHE 26)
OCHOBHBIE TOHSTHS
AKKpeTUTALIH.
Opransl 1o
aKKpeTUTAIINH.
Cucrema
PaBHOIIPaBHOM
OIICHKU. ATTecTaT
aKKpeUTaluu

OIIK-7-31;YK-2-
31;0IIK-7-Y1

OCHOBHBIE NOHATHUS aKkpeauTau. Oprasbl 0 aKKpEAUTALMH.
CucremMa paBHONPABHOI OIEHKU. ATTECTaT aKKpeIUTaI[IH




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

DK3aMeH c1aéTcsi TUCbMEHHO M COCTOUT 13 45 BOTIPOCOB.
TumoBoi OMIIET K SK3aMeHY:

1 Yto o603Hauaer Haanuch OCT 45.126 —2002?

2 Ilepeuncnute METPOIOTNYECKUE XAPAKTEPUCTUKH CPEACTB U3MEPEHUI.

3 MOHO JIn TIyTéM H3MEPEHUH OTPENeNUTh NeHCTBUTEIBHOE 3HAaUeHHE (PU3NIECKON BETHINHEI?
4 Cxonpko 3Havammx nudp B ancne 32,07

5 Kaxkue BUIBI JOKyMEHTOB B 00JIACTH CTaHAAPTU3ALUH 0053aTENBHBI K HCIIOTHEHUIO?

6 OKpyTIUTe YUCIIO TaK, 9TOOBI OCTAIACh OTHA coMHHTeNbHAs nudpa 0,0780061 + 0,00055.

7 KaxoBa IiaBHas 3a/1a4a METPOJIOTUU?

8 B 1em 3axmrouaeTcs CBOWCTBO 0€30TKA3HOCTHU CPEACTBA U3MEPEHHUS?

9 Yto Takoe nepeMeHHas (pu3HyYecKast BeIHYHHA?

10 Hanmmure npaBuisHO 15.64 KK

11 K xakoMy BTy BHECUCTEMHBIX €IMHHI] OTHOCUTCS KapaT?

12 Ilepeuricnute OCHOBHBIE LI€NH CTaHAAPTU3ALIUH.

13 Kakyro COCTaBIISIONIYIO ITOTPEITHOCTH U3MEPEHIIH MOJKHO YMEHBIIIUTh METOJJOM KOMIICHCAIHH TIOTPEITHOCTH T10 3HAKy?
14 OTHOCHTCS JIN €AWHHIIA H3MEPEHUS TPY30IOABEMHOCTH TPAHCIIOPTHOTO CPEICTBA K OCHOBHBIM (PH3NYECKUM BETMIMHAM?
15 Ckonbko 3Havanmx ungp B unucie 0,001860?

16 Hanummte pesynbTaT H3MepeHus npaBuiasHo 108,8+7,41 A.

17 IIpn HOpMATEHOM 3aKOHE PACHPEeNICHHUS CITyJaifHOH BEITIYMHBI, KAKOBA BEPOSTHOCTH MOSIBIICHHS MAJIBIX IIOTPEITHOCTEH
U3MepeHuH?

18 1 a.e.M. — KakoB pa3Mep 3ToH (HU3HUECKON BEITUIUHBI?

19 Uro sBIsieTCS MPEIMETOM 3aKOHOIATEIBHON METPOJIOTUn?

20 IIpuBemuTe MpUMEPHI TEIUIOBBIX (GU3UIESCKAX BEITMYMH U UX CIUHUIIBI H3MEPEHHH.

21 Yro takoe nmpomax?

22 Knacc Tounoctu ripubdopa 4. KakoBa norpemHocTs u3mMepeHus?

23 KakuM 00pazoM MOXKHO OOHAPYKUTHh CUCTEMATHICCKIE TIOTPEITHOCTH?

24 Kaxolf 3aBHCIMOCTBIO MOXKET OBITH BBIpakeHa (hYHKIHS MPeoOpa30BaHMs CPEICTBA H3MEPEHUIT?
25 HanuiuTe pe3yapTaT U3MepeHus npaBuibHo 59 + 0.239 %.

26 [IpuBemute MpUMeEpPHI MPOTYKIUH, TTIOUISKAIICH 0053aTEIFHOMN CepTHHUKAIINN.

27 KakoBa pa3MepHOCTb uMiryinsca B cucreme CHU?

28 IlpuBenuTe IpuMep METOa 3aMEIICHHUS.

29 U3 KakuX 3J€MEHTOB COCTOUT MOKa3bIBaIOIIEe YCTPOcTBO?

30 HarmmmmTe mpaBritbHO 0003HAYECHIE eMHUIEI (hU3Ideckoii Benmmanasl 9 HM

31 Kakast opraHu3anust IpOBOAUT ITOBEPKY CPEACTB U3MEPEHHH?

32 U3 kakux pa3fesaoB COCTOUT METPOJIOTHSI?

33 IpuBenuTe NpUMeEpPHI BCIIOMOTATEIbHBIX CPEICTB U3MEPEHHUI.

34 K xakoMy BUJly BHECUCTEMHBIX €IMHUL] OTHOCUTCS TUHA?

35 B uéM cyTh METPOJIOTHYECKON IKCIIEPTHU3HI?

36 Kakue MaTemMaTHueCKUe ONepaliy ONpeAeIeHbl Ha LIKajle OTHOUIEHU?

37 Kaxkwue cpenicTBa H3MEPEHHH TOABEPTaloTCsl KaMnOpoBKe?

38 SIBnsercs mu mKajia HANMEHOBAHUH IIKATI0H (PHU3MUECKIX BEIUIUH?

39 220 B — xakoBO 3HaYCHUE ITOH (PU3UUECKOHN BETUIMHBI?

40 IIpuBenuTe NpuMepbI HJICATBHBIX BETMYUH.

41 20 MK3B — KaK Ha3bIBACTCS AMHUIIA N3MEPEHUH 3TOH (PU3MIECKOH BEITIIMHBI?

42 KakoBa a0COJIOTHAs IOTPEUIHOCTD OBITOBOTO CUETUUKA DIIEKTPOIHEPTHU?

43 Or KaK¥X BETMYMH 3aBHCUT BBIOOp Hava a OTCYETa Ha [IKAJIC HHTEPBAJIOB?

44 Kaxue (yHKIMN BBITOIHSIOT STaJIOHB! (PH3NYECKUX BEITHINH?

45 IIpencrasere 790 MM.pT.cT. B cucteme CI.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ikana oreHNBaHUS 3HAHUI 00YJAIOUINXCS HA SK3aMEHe

YcnemHocTs 0CBOSHUS JUCHUIIIMHE OLIeHUBaeTcs o 45-0anibHol mkane. Kaxasiil Bompoc 3x3aMeHallMOHHOro OuneTa paseH 1
Oamty.

O1eHKa «OTIINYHOY» — O0YJArOITHHCS MOKa3bIBACT INIyOOKIE, HCUSPIBIBAIONINE 3HAHNUS B 00BEMe POHAEHHON IPOTPAMMEL,
YBEpEHHO AeiCTBYET 10 MPUMEHEHHIO MOTydeHHbBIX 3HAHHH Ha MPaKTHKE, TPAaMOTHO U JIOTUYECKU CTPOHHO M3JIaraeT MaTepuai npu
OTBETe, yMeeT (pOpMYITUPOBAThH BEIBOJbI U3 N3JI0KEHHOTO TEOPETUIECKOrO MaTepHaa, 3HaeT AOMOIHUTENBHO PEKOMEH IOBaHHYIO
nurepartypy. B 6ammsHOM cucteme — 41 n Goree 6amios.

OreHKa «XOpOMIO» — 00yJaroImuiics MOKa3bIBaeT TBEPABIC U JOCTATOYHO MOIHBIC 3HAHHUSA B 00BbEMe IPOHAECHHON IPOrPaMMEL,
JIOMyCKaeT He3HaYUTeIbHbIE OIIUOKH MPHU OCBEIEHUH 33JaHHbIX BOIPOCOB, IPAaBUIBHO JEHCTBYET IO MIPUMEHEHUIO 3HaHUH Ha
MpaKTHKe, YeTKO U3jaraeT Matepuan. B 6amrsHoit cicteme — ot 34 1o 40 6aymios.

Or1eHKa «yIOBIETBOPUTEIHHO» — 00YJAIOIIMICS ITOKA3BIBAET 3HAHHS B 00BeMe MPOWAEHHON MPOrPaMMBI, OTBETHI H3JIaraeT XOTs U ¢
OLTMOKaMH, HO YBEPEHHO HCHPaBIIEMBbIMH MOCIIE JOIOJHUTENBHBIX U HABOISAIIUX BOIPOCOB, IPAaBIIBHO JEHCTBYET IO
MPUMEHEHHIO 3HAHUH Ha TpakThke. B 0amisHO# cucteme —ot 23 1o 33 6ayios

Or1eHKa «HEYTOBICTBOPUTEIFHO» — 00yJaIOMuiics TOIyCKaeT TpyOble OMNOKN B OTBETE, HE TIOHUMAET CYIIHOCTH M3JIaraeMoro
BOIIPOCA, HE yMeeT MPUMEHSTh 3HAHHUS Ha MPAKTHKE, JaeT HEeMIOTHbBIE OTBETHI HA JOMOIHUTENBHBIC M HABOAAIINE BOIIPOCHL. B
GamnbHOM cuctemMe — 22 1 MeHee 0aslioB.

OreHKa «He SBKay — 00y4JaroIIniCs Ha 9K3aMEH He SBUIICS.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTABUTENU 3arnaBue Bbubmmoreka W3narenscTBo, o
JI1.1 |BopoGseBal’. H., Mertponorus, crannapTusanys | QinekrpoHHas OnOIMoTeKa M.: Uzn-Bo MUCuC, 2015
MypasbeBa 1. B. u ceprudukanus: yaed.

noco6ue [yist CTy/I. BY30B,
00y4. 1o Hamp. 'Mertamtyprus’'

6.1.2. Jlono/iHUTE/ILHAS JINTEPATYpa

ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorexa W3narenscTBO, TOX
JI2.1 [Tomy6 O. B, CyproB | CrangapTuzamnus, MeTposioruss | DIeKTpoHHas Oubnnorexa HoBocubupck: Cubupckoe

W. B., Ilo3HAKOBCKU#T |1 cepTHUKAIMS: yIeOHOe YHUBEPCUTETCKOE

B. M. rmocooue n31aTenbeTBo, 2009

6.1.3. MeTronuueckue pa3padoTku

ABTOpr, COCTaBUTEIIN 3arnaBue bubnnoreka I/IBI[aTeJ'ILCTBO, rona

JI3.1 | Menpauuenxo A. C. CTaTUCTHYECKUN aHAIN3 B DJeKkTpoHHas ONOTHOTEKA M.: U3n-so MU CucC, 2009
METaJUTyprHd U
MaTepHaJOBEICHUH: YIeOHUK
JUIS CTYIL. BY30B, O0YU. 11O
Hamp. 150100 - Merannyprus,
crerr. 150105 -
Meramnosenenue u
TepMHUYIecKas 00paboTKa
MetamioB, 150702 - duznka
METaJIOB

JI3.2 | Mensuuuenxo A. C. AHanu3 JaHHBIX B bubmnorexa MUCuC M.: U3a-Bo MUCuC, 2013
MatepuanoBeneHuu. Y. 1: yueO.
nmocoOue Jis CTY/I. BY30B,
00y4. o Hamp. 150700 -
duznyeckoe
MaTepuaioBeeHUE U
Merannyprus

JI3.3 | Mensanuenko A. C. Ananu3 TaHHBIX B Bubiaroreka MUCuC M.: Uza-Bo MUCuC, 2014
MatepuaioBeaeHuu. Y. 2.
PerpeccronHblit aHanm3: yueo.
nmocobue JyIst CTY/I. By30B,
00yd. o Hamp. 'Meramtyprus'

6.2. [lepeyennb pecypcoB HH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHOI ceTu «UHTepHeT»

31 | eLIBRARY | https://elibrary.ru/defaultx.asp?

6.3 IlepeueHb MporpaMMHOro odecneyeHus

.1 | Win Pro 10 32-bit/64-bit




I1.2 |ESET NOD32 Antivirus

6.4. Ilepeyenb MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTeM M NPodeccHOHANBHBIX 023 JaHHBIX

U.1 |— Hayunas snekrponnas oudmuoreka eLIBRARY https://elibrary.ru/
N.2 |— ananuTtuueckas 6aza (unaekcwl nutupoBanus) Web of Science https://apps.webotknowledge.com
N.3 |— aHaimTHueckas 0asa (MHACKCHI IIMTUPOBaHUs) Scopus https://www.scopus.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHarenne

Bb-416

VYuebHast aynuTopus

MPOCKTOpP;  JKpaH, MapKepHas  [OCKa,  KOMIIBIOTEp
npenonaBarens; Mmukpockon Carl Zeiss Axio Scope Al,
KOMIBIOTEPHBIH K1acc Ha 12 KOMIBIOTEPOB, KOMILIEKT
yueOHOH MebenHn

b-416

VYuebHas ayTuTopHs

MPOEKTOpP;  9KpaH;  MapKepHas  JOCKa;  KOMIIBIOTED
npenoaaBarens; Mukpockon Carl Zeiss Axio Scope Al,
KOMIIBIOTEPHBIH KIacc Ha 12 KOMIIBIOTEPOB, KOMIUICKT
y4aeOHoI Mebenn

JTro6oit KOPITyC
MynbTumenuitnas

VYyeOHass ayauropuss Ui TPOBEACHHUS
3QHATHN JIEKIMOHHOTO THIIA W/WINA IS
MIPOBEIEHHS PAKTHYECKUX 3aHATHH:

KOMIUIEKT y4eOHO# Mebenu 10 36 MecT i 00ydarouuxcs,
MyJTbTUMEIUIHOE  000pyJIOBaHWE, MAarHUTHO-MapKepHas
JIocka, pabodee mecto mpemonaBarens, I[IKc moctymom k
UTC «UWurepuer», DUOC yHHMBepcuTeTa 4Yepe3 JUUHBIN
kabuner Ha mmnargopme LMS Canvas, IHIIECH3HOHHbBIE
nporpamMsl MS Office, MS Teams, ESET Antivirus

YuTanbHBIH 3ai
AJIEKTPOHHBIX PECYPCOB

KOMIUICKT y4eOHO# MeOenu Ha 55 MecT uis oOydaromuxcs,
50 IK c¢ gmocrymom k HUTC «HMuteprer», 3SUOC
YHHBEPCUTETa 4epe3 JIMYHBI kabuHeT Ha miardopme LMS
Canvas, JumeH3noHHble mporpammbel MS  Office, MS
Teams, ESET Antivirus.

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCSA

ITpakruyeckie 3aHATHS HalleJICHBl Ha H3yUeHNE CTYCHTaMH OOIIMX BOIPOCOB METPOJIOTHH, CTAaHAAPTU3AINHN, CePTHHUKAIINN H
TEeXHUIECKUX U3MEPEHHH, TOTyIeHHUs MPAKTUIECKIX HaBBIKOB METPOIOTHYECKOI SKCIEepTU3bl 1 0(pOPMICHHIO HAyIHBIX TEKCTOB,
OIPENIENICHHIO BUAA U PACUETY OTPEIIHOCTEN U3MEPEHUI.
IMpemycMaTprBarOTCS JOMAITHIE 3aJaHAS IT0 METPOJIOTHIECKOMY O(OPMIICHHIO B IKCIIEPTH3E HAYYHBIX TeKCTOB. [IpoBeneHme
AyIUTOPHBIX 3aHATHH IPeyCMaTPUBAET HCIONB30BAHUE B YICOHOM Kypce aKTHBHBIX M MHTEPAKTUBHBIX TEXHOJIOTHIA:

— NPOBEJCHUE MPAKTHUECKHUX C HCHONIb30BAHUEM HHTEPAKTUBHBIX U MyIbTUMEAUIHBIX TeXHONOTHH (Ipe3eHTanus B popmate MS

PowerPoint);

— MCTONB30BaHNE TIPH POBEICHUH NTPAKTHIECKUX 3aHATHH aKTHBHBIX ()OpM OOydeHHUs Y4eOHBIX BHACOMATEPHATIOB.

JlucrumnrHa OTHOCUTCS K TOYHBIM HAayKaM M TPeOyeT 3HAUUTEIBHOTO 00BheMa cCaMOCTOsATebHON paboTsl. [Ipn 3TOM opranmu3yoTcs
TPYNIOBBIE U MHAWBUAYaIbHbIE KOHCYIbTalKu. KauecTBeHHOE 0CBOEHUE TUCLUIUIMHBI BO3MOXKHO TOJIBKO NP CUCTEMATHYECKON
CaMOCTOATEIBHON paboTe, YTO MOIAEePKUBACTCS CHCTEMOH TEKyIel B pyOeKHON aTTeCTAIIHH.




