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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-2 crocobeH caMoCTOSATEILHO MPOBOAUTh YKCIIEPUMEHTAIbHBIC HCCIICIOBAHUS U
MCIIOJIb30BaTh OCHOBHBIC MTPUEMBbI 00Pa0OTKY U MPEACTABICHUS TTOTYyUYECHHBIX JTAHHBIX
N/I-1 3HaeT OCHOBHBIE METO/IbI U CPEACTBA MPOBEACHUS SKCIIEPUMEHTAIbHBIX UCCIICI0BaHUN

2. I1K-3 CriocobeH BBIOTHATH (pU3HUECcKOe MOJeTUpPOBaHKE (TIPOBEICHIE YKCIICPUMEHTA)
nporeccoB (popMupoBaHus, Eepeaaydu, prueMa 1 00paboTKH paluOCUTHAJIOB B
PaMO3JIEKTPOHHBIX YCTPOMCTBAX, BKIIOYAst BEIOOP TEXHHUECKUX CPEACTB, 00pabOTKy
pe3yJIbTAaTOB U OLIEHKY ITOTPELIHOCTH SKCIIEPUMEHTAIbHBIX JaHHBIX
NJI-1 3naeT MeToas! (U3UYECKOTO MOJEINPOBAHUS IIPOLIECCOB (POPMUPOBAHUS, IEPEIAUH,
npruema U 00paboTKU PAJUOCUTHAIOB U IIPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIIEOBAHUMN
NJI-2 Ymeer npoBOIUTh (PU3HIECKOE MOACTHPOBAHNE, OCYIIECTBISTH BEIOOP TEXHHUECKUX
CPEZCTB Il IPOBEIEHUS SKCIIEPUMEHTa, 00padaThIBaTh pe3ysIbTaThl IKCIIEPUMEHTA,
OLICHUBATh [TOTPEIIHOCTH SKCIIEPUMEHTAIIBHBIX JaHHBIX

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YyCIIEBAEMOCTH

®Dopma peanuzanuu: 3ammra 3aJaHAs
1. KM-2 3amura nabopatopHoii padotsl Ne 1. (Otuer)
2. KM-3 3amurta nabopatopHoit pabotsl Ne 2. (Otuer)
3. KM-5 3amura na6oparopnoii padbotsl Ne 3. (Otuer)
4. KM-7 3amura nadoparopHoii padotsr Ne 4 (Otuer)

Dopma peanmszanyun: KoMneroTepHOE 3a1aH1e
1. KM-1 Tect "Teopernueckas merponorusa" (TectupoBanue)
2. KM-4 Tect2 "l[IpuHUHUIIBI TOCTPOEHUS U3MEPUTENBHBIX TPHOOpoB" (TecTupoBanue)
3. KM-6 Tect 4 "Pacuert norpermaocteit" ()
4. KM-8 Tecr 3 "OkcnepuMeHTalIbHbIE HCCIIEI0BAaHUS U IPOMBILIUIEHHbIE H3MepeHus"
(TectupoBanue)

BPC aucuuniauHbl

5 cemectp
Beca KOHTpOIbHBIX MeponIpusATHil, %o
Paszpnen Nupekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
JUCLUTIINHBI KM: 1 2 3 4 5 6 7 8
Cpok KM: 4 5 9 12 12 15 16 16

TCOpCTI/IquKaﬂ MCTPOJIOTUA.

Teopernueckast METPOJIOTHSI. + + + + + +




CpencrBa u3MepeHuit

CpencrBa u3MepeHuil. + + +

[TpoMbIlIeHHbIE U3MEPEHHUS.

[TpoMbllIeHHbIE U3MEPEHHUS. +
Bec KM: | 15 10 10 15 10 20 10 10

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
OIlK-2 N/1-lonk-2 3HaeT OCHOBHbIE | 3HATH: KM-1 Tect "Teoperndeckas merposorus” (TectupoBaHue)
METO/IbI u CPEACTBA | METOAUKH OLICHKU KM-3 3ammura naboparoproii padotsr Ne 2. (Otuyer)
[IPOBECHUS MOTPEIIHOCTH U3MEPEHUS; KM-5 3ammra naboparopHoii padotsr Ne 3. (Otyer)
JKCIIEPUMEHTAIBHBIX YMeTs: KM-6 Tect 4 "Pacuet norpemnocren”
UCCJIEJOBaHUM MIPOBOJUTH pacyer KM-7 3ammra naboparopHoii pabotsr Ne 4 (Otuer)
MOTPEUIHOCTEN IpU
OJIHOKpaTHbIX U
MHOT'OKPATHBIX U3MEPEHUSIX
I1K-3 N-1nk-s 3Haer wmeTonbl | 3HATH: KM-2 3ammra naboparoproit padoter Ne 1. (Otuer)
¢du3uueckoro HOMEHKJIaTypy U pabouue KM-4 Tect2 "[IpuHIMITEI TOCTPOEHUS U3MEPUTENBHBIX TPUOOPOB"
MOJICJINPOBAHUS IPOLIECCOB | TapaMETPHI CPENICTB (TectupoBanue)
dbopmMHpoBaHuUs, Iepesaydd, | U3MEPEHUI; KM-6 Tect 4 "Pacuer norpemsocrei”
npueMa U 00paboOTKU | YMeTh:
paZlOCUTHAJIOB U | IPOBOAUTH U3MEPEHUS
IPOBECHUS CPEICTBOM U3MEPEHUS;
AKCIEPUMEHTAIbHBIX
MCCIIETOBAHUI
I1K-3 NJ-2nk-3 YMeeT NpoBOAUTH | 3HATH: KM-2 3amura naboparopHoit padotsl Ne 1. (Otyer)
buznyeckoe (YHKIIMOHATIBHYIO KM-7 3amura naboparoproii pabotsl Ne 4 (Otuer)
MOJEIUPOBAHHUE, CTPYKTYPY CPEICTB KM-8 Tect 3 "DkcnepruMeHTalbHbIE UCCIEA0OBAaHUS U TPOMBIIIUICHHBIE
OCYLIECTBIIATh BBIOOD | U3MEPEHMI; n3mepenus" (TectupoBanue)
TEXHUYECKUX CPEACTB JUIsl | YMETh:

MIPOBE/ICHUST IKCIEPUMEHTA,
o0OpabarbIBaTh  pe3yJbTaThl
OKCIIEPUMEHTA, OICHHBATh

0oQOpMIIATH pe3yabTaThl
U3MEPECHU;




MOIPEIIHOCTH
JKCIIEpPUMEHTAIBHBIX
JTAHHBIX




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KM-1 Tect "Teopernuyeckas merpoJiorus'

®opmbl peanuzanuu: KoMneoTepHoe 3a1aHue

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHnst KOHTPOJILHOr0 MeponpusaTus: TectupoBanue B cpeae [Ipomereit

Kparkoe conepxanue 3a1aHus:
IIpoiitu Tect

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: MCTOJHUKH OLICHKHN
MNOTPCIIHOCTHU U3MCPCHUA,

1.AQCOIOTHBIE U3MEPEHUS - 3TO

+ OCHOBaHbI Ha NPSMBIX U3MEPEHUIX OJJHON WU
HECKOJIbKUX BEJIMYUH C UCIIOJIb30BaHUEM 3HAYCHUIN
¢u3nyeckux KOHCTaHT. Pe3ynbrat abcoatoTHOrO
M3MEPEHUsT HETIOCPEICTBEHHO BBIPAKAIOT B SMHHIIAX
U3MEpPSIeMO BETTMUMHBI.

+ TOYHOE MpEANMCaHne O MOPSAKE BBITTOTHEHUS
ornepanui, 06eceunBaroIuX U3MepeHre HU3NIECKOil
+ BenMuMHA (PUKCUPOBAHHOIO pa3Mepa, KOTOPOu
YCJIOBHO NPUCBOEHO CTaHJAPTHOE YMCIIOBOE 3HAUYEHUE,
paBHOE

+ COBOKYIHOCTb IPUEMOB HUCIOJIb30BAHNUS; IPUHIIUIIOB U
CPeNCTB U3MEpEHUi. ITO TOCTATOUYHO 00IIIee
oIpeJieJIeHUe Ha PAKTUKE YaCTO KOHKPETU3UPYIOT,
OTHOCS €T0 TOJIEKO K TIPUMEHSEMBIM CPEACTBAM
U3MEpEHUs1, HallpUMep, METO/I U3MEPEHUS YaCTOThI
9aCTOTOMEPOM, HAIIPSIKEHUS] — BOJIBTMETPOM.

+ olieHKa pa3Mepa (U3NYECKON BETUUNHBI B BUIE
HEKOTOPOTO YHCIIA MPUHSTHIX IS Hee eINHUIL
U3MEpEeHus

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6blnoaHeHus 3Hanus: He 6omuee 1 oif ommoku

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakxmepucmuku bINOIHEHUS] SHAHUSA

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuku 6bINOJIHEHUS SHAHUSA:

KM-2. KM-2 3amuTa jJadopaTopHoii padorst Ne 1.

@opmbl peaju3anum: 3anIuTa 3a/1aHus

Tun KoHTpPOILHOr0 MeponpusaTus: OTyer




Bec koHTpOobHOrO0 Meponpustusi B BPC: 10
IIpoueaypa npoBeleHUs KOHTPOJILHOIO0 MEPONPUATHSA: 3alllUTa B J1a0OPaTOpUU B TOT XKeE JCHb
otuer B cucreMy IIpomeren

KpaTkoe cogep:kanune 3a1aHus:
Bompocsl k 1a6 padbote

KoHTposibHbIe BONPOCHI/3a1aHUA:

VYMeTb: NpPOBOAMTH  U3MEPEHHUs 1.BeiBeiute popMyiibl 4J1s CpeAHEro,

CPEICTBOM M3MEPEHHS; CPEAHEBBINPSMIEHHOTO U CPEIHEKBAPATHIECKOTO
3Ha4yeHui HanpspkeHus. Kak BbIOMparoT nHTEpBal
UHTErpUPOBAHUS?

YMerb: oQopMIATH  Pe3yNbTaThl 1.Kak BBIYMCIUTH OTPELIHOCTh KOCBEHHOI'O U3MEPEHMUSI

U3MEpEHMI]; KOX(PHUIMEHTOB JAECICHHS U UX TMOTPEIIHOCTH?

Onucanne MKAJbI OIIEHUBAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmukuy 6bIN0IHeHUs 3HaHUsA: BBITOTHEHBI BCe MyHKTHI U IPOU3BEICHBI BCE
pacueTsl, cAeNaHbl BHIBO/IbI, OTBEYEHBI KOHTPOJIbHBIE BOMIPOChl. O(GOpMIIEHO B COOTBETCTBHUU C
MIPaBUJIAMH.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6binoIHeHUs 3Hanus: BbIOTHEHBI Bce MYHKTHI (1iu 6onee 75%)
MIPOU3BEICHBI OOJIBINAS YaCTh PACUCTOB, OTCYTCTBYIOT BBIBOJIbI, OTBEUEHBI KOHTPOJIHHBIC BOTIPOCHI
(mosmHOCTBIO MK YacTHYHO ) OPOPMIIEHO B COOTBETCTBHH (HE B COOTBETCTBUH ) C TIPABHIIAMH .

Oyenka: 3
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6blnonHeHus snanus: Beimonaens! 6onee 50% MyHKTOB IPOU3BECHBI
HE BCE PacyeThl, OTCYTCTBYIOT BBIBObI, OTBEUEHBI KOHTPOJIbHBIE BOIPOCHI (IIOJTHOCTHIO MITH
gacTuyHO ) OPopMIIEHO HE B COOTBETCTBUH C MPABUIIAMH .

KM-3. KM-3 3amuTa jJadopaTopHoii padoTsl Ne 2.

®opmbl peanu3anuu: 3alinuTa 3a1aHUSL

Tun koHTpPOBHOTrO MeponpusaTHs: OTueT

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeeHUs1 KOHTPOJIBLHOIO0 MEPONPUATHSA: 3alllUTa B 1aOpaToOpuu B TOT K€ JCHb
otuer B cucreMmy IIpomerent

Kpartkoe cogepixkanue 3a1aHusi:
JlaGopaTtopHnast pabota No2

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: IIPOBOJUTH pacuer 1.Kakoii n3 METOI0B OTHOKPATHOTO MJIM MHOTOKPAaTHOTO
MOTPEIIHOCTEN IIPU OJHOKPATHBIX nu3Mepenus Tounee? OOOCHyHTE Ballle MHEHHE.
Y MHOTOKPATHBIX H3MEPEHUSAX

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90




Onucanue xapakmepucmuku 6bIN0JIHEHUs 3HaAHUA. BBIOIHEHBI BCE IyHKTHI U IIPOU3BEICHBI BCE
pacueTsl, ciesaHbl BbIBO/bI, OTBEUEHBI KOHTPOJIbHBIE BONPOChl. OQOpMIIEHO B COOTBETCTBHUHM C
IIpaBUJIAMU.

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8bInoIHeHUs 3Hanus: BpIMoIHeHb! Bce MyHKTHI (1 Oonee 75%)
MIPOM3BEICHBI OOJIBINAS YaCTh PACYETOB, OTCYTCTBYIOT BBIBOJIbI, OTBEUEHBI KOHTPOJIHHBIC BOTIPOCHI
(monHOCTHIO WK YacTHYHO ) OdOpMIIEHO B COOTBETCTBUU (HE B COOTBETCTBUU ) C IPABHIIAMH .

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku 6inoaneHus 3uanus: BeimomHens! 0onee 50% MyHKTOB MPOU3BEICHBI
HE BCE PacyeThbl, OTCYTCTBYIOT BBIBOIbI, OTBEYEHBI KOHTPOJIbHBIE BOMPOCHI (IOJTHOCTHIO MM
gacTU4HO ) OPOpMIICHO HE B COOTBETCTBUU C ITPABUIIAMH .

KM-4. KM-4 Tect2 "IIpuHUMIbI NOCTPOEHUS] H3MEPHUTEJIbHBIX IPHOOPOB"

®opmbl peanuzanuu: KoMnpoTepHoe 3a/1aHue

Tun KOHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec koutposabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHnst KOHTPOJBLHOI0 MeponpusaTHsa: TecTupoBaHue

Kparkoe cogepxxanue 3aganus:
IIpoiitu Tect Ha

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: HOMEHKJIATypy M palouue 1.IIpu6op E4- 11 sto
napamMeTphbl CpeACTB U3MEPEHUH; + BOJIBTMETP

+ gactoromep

+ u3MepuTeNb JOOPOTHOCTH

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 8binoIHeHus 3nanus: ue donee 1 oit ommodku

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8bINOJHEHUS 3SHAHUSL:

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 8bINOJIHEHUS. SHAHUSL:

KM-5. KM-5 3ammuTa a6opaTtopHoi padors Ne 3.

®opMbl peau3anum: 3anuTa 3aJaHUs

Tun KOHTpPOILHOr0 MeponpusaTus: OTyer

Bec koHTposbHOrO0 Meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJILHOIO MePONPUATHSA: 3aluTa B J1aOOPATOPUU B TOT )K€ JI€Hb,
otuer B cucreMmy IIpomerent

KpaTkoe cogep:kaHue 3a1aHus:
Hcnonnenue nabopaTopHOi paboThI




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTs: IIPOBOAUTH pacuer 1.Kak o1leHUTh IOTPEMIHOCTh U3MEPEHUS IIEPUO/Ia
MOTPEUIHOCTEN IPU OJHOKPATHBIX BpPEMEHH MPU U3MEPEHUU ocuuiuiorpadom?
Y MHOTOKPATHBIX U3MEPEHMSIX

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukiy 6bIn0IHeHUs 3HaHUsA: BHIOTHEHBI BCE MyHKTHI U IPOU3BEICHBI BCE
pacueTsl, ceNlaHbl BBIBOJIBI, OTBEUCHBI KOHTPOJIBHBIE BOPOCHL. OQOpMIICHO B COOTBETCTBHH C
MIpaBUJIAMHU.

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vlnoinerus 3Hanus: OLUEeHKa "X0opomio" BICTaBISAETCS €CH (MITN)
BoinonHens! Bce nyHKTHI (WK 6051ee 75%) nmpousBeieHbl 0oJiblIasi 4acTh PacyeToOB, OTCYTCTBYIOT
BBIBOJIbI, OTBEUEHBI KOHTPOJIbHBIE BOMPOCHI (MOTHOCTHIO WK YacTuyHO ) OdopmIiieHo B
COOTBETCTBUU (HE B COOTBETCTBUU ) C IPABUIIAMU .

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
eciu BoinonHens! 6onee 50% MyHKTOB IPOU3BEIEHBI HE BCE PaCUYEThl, OTCYTCTBYIOT BBIBOJBL,
OTBEUYEHBI KOHTPOJIbHBIE BOMPOCHI (MIOTHOCTHIO WK YacTUYHO ) OPOopMIIEHO HE B COOTBETCTBUU C
MIPaBUIIAMH .

KM-6. KM-6 Tect 4 "Pacuer norpemnocreii"

®opmbl peasusanun: KomnsroTepHoe 3a1anue

T KOHTPOJILHOI0 MEPONIPUATHS:

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHHs KOHTPOJILHOro Meponpusitusi: Tectuposanue B cpene [Ipomeren

KpaTKOC CoA€cpKaHUuE 3alaHUA:
Penrenue 3agay mo BceM pa3aciiamMm

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: IIPOBOJAUTH pacyer 1.BonsT™meTpom B7-16 npoBeneHo nuzMepenue

MIOTPEIIHOCTEN TIPU OJHOKPATHBIX nocrosiHHoro Hamnpspkenus U= 0.15683 B, 3anummure

Y MHOTOKPATHBIX U3MEPEHMSX pe3yabTaT u3Mepenus. I[Ipu ycimosuu, 4T0 OHO
IIPOBEJIEHO

TP HOPMAJIBHBIX YCIOBHSIX.
OtgeT B popmate xx.xxxx+/-x.xxxx D npoben ogun
nepes ell. U3MEpEeHus

0.1568+/-0.0006 B

VYMeTh: NOpOBOJWTH  U3MEPEHUS 1.BoasT™meTpoM B7-16 npoBeneno namMepenue
CpPEACTBOM U3MEPEHHUS; noctostHHOTO Hanpspkenust U= 0.15682 B , 3anumure
pe3ynbtat u3Mepenus. [Ipu ycinoBuu, 4To OHO
IIPOBEJIEHO

npu Hanpsbkenuu cetd 200 B u temniepatype 6 rpagycoB
Llenbcus.

OtBeTt B popmate xX.Xxxxx+/-x.xxxx D npoben oqun

10




Tepe.t e1. U3MEPCHHS

0.1568+/-0.0012 B

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIsI PEIICHHUS 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-7. KM-7 3amuTa jJadopaTopHoii padorsl Ne 4

®opmbl peau3anum; 3anIuTa 3aJaHU

Tun koHTpPOBHOTrO MeponpusaTHsa: OTueT

Bec konTposbHOro meponpustusi B BPC: 10

IIpoueaypa npoBeeHUs KOHTPOJILHOIO0 MEPONPUATHSA: 3allUTa B J1a0OpaTOpuu B TOT XK€ JCHb
otuer B cucreMy IIpomerent

Kpartkoe cogep:xkanue 3aiaHuA:
Hcnonnenue nabopatopHoi paboThI

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

YmeTs: MPOBOAUTH pacder 1.B 1uem paznuure SKBUBaJICHTHON U IEWCTBUTEIIbLHON

MOTPEUIHOCTEN TpPHU OJHOKPATHBIX WHIYKTUBHOCTEHN MO UX (pU3N4ecKoi CynHOCTH?

Y MHOTOKPATHBIX U3MEPEHUSIX [TonyuuTe cooTHOIIEHHE, CBSI3bIBaAIOIIEE 3HAUeHHE LD co
3HaueHusimu L u CO.

YMetb: oQopMIISITE  pe3yNIbTAThI 1.Kak mojcuuTaTh MOrpemIHOCTh U3MEPEHUSI

WU3MEpPEHHUI; CONPOTHUBIICHUS PE3UCTOPA MPU KOCBEHHBIX U3MEPEHUSX
TOOPOTHOCTH METOJIOM BapHUaIllK YaCTOThI?

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6blNOJHeHUsl 3HaHUs1: BHIIOIHEHBI BCE TYHKTHI U IIPOU3BEICHBI BCE
pacueTbl, cJiesIaHbl BBIBOJIBI, OTBEUCHBI KOHTPOJIbHBIC BOMPOChl. OQOpPMIICHO B COOTBETCTBHH C
MPaBHUJIAMH.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku vinonnenus snanus: OLeHKa "Xopouo" BhICTAaBISIETCS eciu (UIn)
BrimonHeHs! Bce MyHKTHI (MU 6onee 75%) npou3BeneHbl 00JbIIas YacTh pacie€ToB, OTCYTCTBYIOT
BBIBOIbI, OTBEYEHBI KOHTPOJIbHBIE BOMPOCHI (IOJIHOCTHIO WM YacTU4HO ) OpopmiieHO B
COOTBETCTBUU (HE B COOTBETCTBHUH ) C IIPABUIIAMH .
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0

Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIEeTBOPUTENILHO" BBICTABIISETCS

ecyii BeimonHens! 6oaee 50% ITYHKTOB ITPOMU3BCACHBI HE BCC PACUCTEI, OTCYTCTBYIOT BbBIBObI,

OTBEUYEHBI KOHTPOJIBHBIC BOMPOCHI (MOJTHOCTHIO WK YacTUIHO ) OPOPMIICHO HE B COOTBETCTBUU C

IIpaBUJIaMHU .

KM-8. KM-8 Tecrt 3 "JkcnepuMeHTAIbHbIE HCCIEA0BAHNS U NPOMBIIIJIEHHbIE
usmepenus'

®opmbl peanuzanuu: KoMneoTepHoe 3a1aHue

Tun KoHTPOILHOTO Meponpusitusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnst KOHTPOJILHOr0 MeponpusaTus: TectupoBanue B cpeae [Ipomereit

Kpartkoe cogep:xxanue 3aganus:
[Ipo¥iTu TecT Ha 3HAHUE TEOPETUUECKOrO MaTepraa

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: (YHKITMOHATILHYIO 1.V Bac crouT 3aj1aya u3mMeputh yactory B KB
CTPYKTYPY CPEICTB U3MEPEHUI; MIPUEMHHKE, KaKOM MPUOOP BBl MOMKETE UCIIOJIb30BATh.
+ SI3BIYKOBBIN YaCTOTOMEP

+ BOJIHOMED PE30HATOPHOI'O TUIIA

+ U3MepUTEIbHASA JINHUS

+ 3JIEKTPOHHO CUETHBII YaCTOTOMEP

+ dazometp

+ pe30HaHCHBIA YaCTOTOMEDP

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 8binoIHeHus 3nanus: He oonee 1 oit ommodku

Ouyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6bINOJIHeHUs. 3HAHUSL: COTIACHO TIPOICHTY

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6bIN0JIHEeHUs 3HAHU: COTTACHO TPOICHTY
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA
5 cemecTp
®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH
IIpumep Onsiera
Tect B cucreme IIpomerein

IIpouenypa npoBenenust

DnekTpoHHOE TecTupoBaHue B cpene IIpomereit 1 3amaya u3 mro6oro pasgena Kypca 3 TpyIImbl

BOITPOCOB U3 KAXKIO0I'0 pasgcia Kypca

|. Ilepeuens komnemenyuil/unOUKamopo8 u KOHMPObHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: UJI-lomk-2 3Ha€T OCHOBHBIE METO/IbI U CPEACTBA IIPOBEICHMUS
9KCHEPUMEHTAIbHBIX UCCIIEI0OBAaHUN

Bomnpocel, 3axanus
1.C nomorueto BosibTMeTpa B7-16 npu HOpMaJIbHBIX YCIOBHUSIX U3MEPEHO MTOCTOSIHHOE
HanpsDKeHUE UCTOYHNKA HanpsokeHust E ¢ BHyTperHnM conpotusieHrneM Ri=100 kOm.

[Tokazanue npudopa Ux=3.642 B. 3anucars pe3ynbrat uzmepenus. ( HopmanbHblie ycinoBus).

Mertoaunu. norpemrHocts -0.3642 B
HNuctpym. norpemnocts 0.0140031 B
Pesynbrar

3.642 +/-0.014 B

Metoaunu. norpemHocTs 0.3642 B
HNuctpym. norpemHocts 0.0070031 B
Pesynbrar

3.642 +/- 0.007 B

Mertoauny. nmorpemtHocts -0.3642 B
HNuctpym. norpemnocts 0.0070031 B
Pesynbrar

4.006 +/- 0.007 B

Metoauu. norpemHocts -0.3642 B
Wuctpym. norpemnocts 0.0092031 B
Pesynbrar

4.006 +/- 0.009 B

2.C nomompro BosibT™MeTpa B7-16 1mpu HOpManbHBIX YCIOBHUAX U3MEPEHO MMOCTOSTHHOE
HarnpspKeHHe UCTOYHNKA HanpsbkeHust E ¢ BHyTpeHHuM conpoTtusieHreM Ri = 50 kOm.
[Toxazanue npubopa Ux = 8.37856 B. 3anucare pe3yabTaT U3MEPEHHUS.

( ITpu Temneparype +25°C)

Meronnueckas IOrpemHOCTh -0.4189 B
WNuctpymenTansHas norpemwHocts 0.0117481 B
PesynbTar

8.7974 +/-0.012 B

Meronnueckas HOTpemHOCTh +0.4189 B

WNuctpymenTtansHas norpemHocts 0.0097481 B
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Pesynbrar

8.797 +/- 0.010 B

Meroaunueckast norpemrHocts -0.3189 B

NuctpymentansHas norpemtHocts 0.0117481 B

Pesynbrar

8.6974 +/- 0.012 B

Meroaunueckast norpemrHocts -0.4189 B

NuctpymentansHas norpemrHocts 0.0517481 B

Pesynbrar

8.19 +/-0.05B

3. Koo duument nepenaun pe3ucTUBHOTO AenuTeNs onpenensercs popmynoit k =U1/U2.
W3mepenue nposeneHo BoabTMeTpoM B3-37 ¢ oTHocuTenpHOM norpemuocTbio 6=3%. U1=16.3
B U2=29.4 B.

Onpenenure MOrpeliHOCTb U 3aAMUIIUTE PE3YIbTAT U3MEPEHHUS.

0.554422 +/- 0.03327

0.55+/- 0.03

0.55+/- 0.07

0.55 +/- 0.02

4 .IlorpemrHOCTh U3MEPEHHS TOKA paclpeieiieHa paBHOMEPHO B UHTEPBAJIE OT -7 110 2 MA.
OnpenenuTh CUCTEMATHYECKYIO MTOTPEIIHOCTh U CPETHEKBAIPATHUECKOE OTKIIOHEHHE
CIIy4allHOM IOTPEIIHOCTH.

M =-45MA

c=2.458 MA

M =-45MA

c=2.598 MA

M=4.5mMA

c=2.598 MA

M =-42 MA

c=1.985 MA

5.bnok B3 Ha pucyske 370 :

[IpeoOpazoBarens

Komnaparop

'JIMH

Cenekrop

Tpurrep

Cuerunk

['enepaTop cueTHBIX UMITYJILCOB
Nunukarop

6.Kakoii rpadux Oyner COOTBETCTBOBATH TOUKE 3 HA JUarpamme

O N 3 W O\

7.Kak naszpiBaercs nmpubop g usmepenus yactorsl CBY curnana
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W3mepurenbHast JIMHUAS
4acTOTOMEp
ocmuiorpad
BOJIbTMET]

pe3oHaTop
xapakrepuorpad
BaTTMET

8.BribepuTte npedukc B Ha3BaHUU IS TAHOPAMHOTO U3MEPUTEIS
P2

A1

13

P1

B3

X5

u3

MartepuaJbl 1Ji IPOBEPKHU OCTATOYHBIX 3HAHUI
1.OTHOCHUTENbHBIE U3MEPEHUS
W3MEPEHHS COOTHOIICHUSI BEJIMUYMHBI K OJHOUMEHHOW BEJIMYUHE, UTPAIOIIEH POJIb SUHUIIBI,
WJIM U3MEHEHHUS BEJIUYHMHEI 110 OTHOIIEHHUIO K OJJHOMMEHHOH BEITHUYHHE,
IIPUHUMAEMOH 32 HCXOJHYIO
OTHONICHHE 3HAYEHUS U3MEPEHHOTO K HEKOTOPOMY
BBEIOpAaHHOMY HAMH 3HAYEHUIO, OOBIYHO 3TO MAKCHMAIILHOE
3HAYCHHUE IS U3MEPSAECMO BETUIMHBI
OCHOBaHBI Ha MPSMBIX U3MEPEHUSIX OJTHON HJIM HECKOJIbKUX BEJIMYUH C UCIIOJIb30BaHUEM
3HaYeHUH PU3NUIECKNX KOHCTAHT. Pe3ynbrar abCcomoTHOro M3MEepEHHs HETOCPEICTBEHHO
BBIPKAIOT B €AMHUIIAX U3MEPSIEMON BEIIMYUHBI

BepHBIfI OTBCT: UBMCPCHHUA COOTHOUMICHUA BCIIMYNHBI K O}IHOI/IMGHHOﬁ BECINYHHE,
Urparoei poJib eIMHUIIbI, WIX U3MEHEHHS BETMYMHBI 110 OTHOIIEHUIO K OJJHOMMEHHOM
BECJIIMYHHEC, HpHHHMaeMOﬁ 3a UCXOOHYIO
2.3anummTe pe3yabTaT U3MepeHus AJs u3MepeHHoro 3Hadenusi U = 0.7569335 B ¢
norpemHoctsio 0.000459 B

Otger B popmaTe XX.XXXX+/-X.XXXX D mpoGes oqun nepen ea. usmepenust

Bepnpsiii otet: 0.7569+/-0.0005 B
3.BoabT™MeTpom B7-16 npoBeieHo u3mMepenue nocrosinnoro nanpsikenusi U= 0.15683 B ,
3anummuTe pe3yabTaTr n3MepeHus. IIpu ycji0BHH, 4TO OHO NPOBE/IEHO TPU HOPMAJTBbHBIX
YCJIOBHUSIX.

OtBeT B popMaTe XX.XXXX+/-X.XXXX D mpobeJ onuH nepes el. usmMepeHust
Bepusiit otet: 0.1568+/-0.0006 B

2. Komnerenuust/Mugukarop: NJ-1nk-3 3HaeT MeToapl PU3NUECKOTO MOJEITHMPOBAHUSI MIPOIIECCOB
dbopMupoBaHu, TIepeaun, IprueMa u 00pabOTKU paJHOCUTHAIIOB U MPOBEICHUS
SKCIICPUMCHTAJIBHBIX I/ICCJ'IG)IOBaHI/Iﬁ

Bomnpocel, 3axanus
1.C nmomompro BosibTMeTpa NI DMM-4072 nipyu HOpMalibHBIX YCIOBHUSAX U3MEPEHO IMMOCTOSTHHOE
HarnpspKeHUe UCTOYHMKA HanpsbkeHust E ¢ BHyTpeHHnM conpotusieHreM Ri = 500 kOwm.
[Toxazanue npudopa Ux = 9.64892 B. 3anucate pe3yabTaT U3MEpPEHUSI.
( HopmaneHsie ycioBus).
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Meroaunueckasi OrpeHOCTb +0.482446 B
NuctpymenTansHas norpemHocts 0.006174 B

Pesynbrar

10.131 +/- 0.006 B

Meroauueckasi IOrpelHOCTb -0.482446 B
NuctpymentansHas norpemnocts 0.003174 B
Pesynbrar

10.131 +/- 0.003 B

Meroauueckas norpemHocts -0.482446 B
WuctpymenTansHas norpemHocts 0.003174 B
PesynbTar

9.131 +/- 0.003 B

Meroauueckas norpemHocts -0.482446 B
WuctpymenTansHas norpemHocts 0.008174 B
Pesynbrar

10.131 +/- 0.008 B

MartepuaJbl )i IPOBEPKH OCTATOYHBIX 3HAHUI
1.OT™MeTKa HIKaJIbI
OTMETKaMH Ha3bIBaIOT 3HAK Ha IIKaje npudopa (4epTouka, TOUKa), COOTBETCTBYIOLIUI
HEKOTOPOMY 3HAYCHUIO (pr3uveckoi BenunHbL. 1 TupOBBIX MIKaJT OTMETKAMU
ABJISIFOTCA yucna. [IpomMexxyTok Mex1y COCETHUMHU 3HAUCHHSIMHU.
¢duznueckas BeIMUMHA, U3MEHSIOLIAsCS 110 Pa3MeEpPy B MPOLIECCE U3MEPEHUS
peanbHbIi PU3NYECKil 00bEKT, CBOICTBA KOTOPOTO XapaKTEePU3yIOTCA OJHON WU
HECKOJIbKUMH H3MEPSICMBIMU (PU3NICCKUMU BEIIMIMHAMH.
BepHblii 0TBET: OTMETKaMU Ha3bIBAIOT 3HAK HA IIIKaJie Mpubopa (YepTouka, TOUKa),
COOTBETCTBYIOIINH HEKOTOPOMY 3HAYCHHUIO (pr3ndeckoi BemMuuHBbL. 11 Iu(POBBIX KA
OTMETKaMU SIBJIAIOTCA yuciaa. [I[poMexyTok Mexay COCEIHUMU 3HAaUEHUSIMU
2.11paBUIbHOCTH U3MEPEHUIM
XapaKTepUCTHKA, OTpaXkaromas OJU30CTh K HYJII0 CHCTEMAaTHYECKUX MOTPEIIHOCTeN
pe3yabTaTOB U3-1 U3MEPEHUI
OTKJIOHEHME Pe3yJIbTaTa U3MEPEHHUS OT UCTUHHOIO 3HAYEHHUS U3MEPSIEMOMN BEIIMUUHBI
KOJINYECTBEHHAS! ONMPEICICHHOCTh BEJIMYMHBI, ITPUCYIIasi KOHKPETHOMY MPEAMETY, CUCTEME,
SIBJIEHUIO WM TIPOLIECCY

BepHblii 0TBET: XapakTepuUCTUKA, OTpaXKaroIasi OJIM30CTh K HYII0 CUCTEMAaTUYECKUX
MOTPEUTHOCTEN pe3yIbTaTOB U3-1 U3MEPEHHI

3. Komnerenuusa/Muankarop: NJ1-2nk-3 YMeeT npoBoaAnuTh (PU3NUECKOE MOJEINPOBAHUE,
OCYIIECTBIISATh BEIOOP TEXHUUECKUX CPEACTB JUIsl IPOBEIEHNUS HKCIIEPUMEHTa, 00padaThIBaTh
pE3yJIbTaThl IKCIIEPUMEHTA, OLIEHUBATH OTPEIIHOCTH IKCIIEPUMEHTAIBHBIX TAHHBIX

Bonpocsl, 3aganus
1.PazHoCTh (ha3 ABYX rapMOHUYECKHUX CUTHAJIOB, ONpeessieMas C MOMOIIbIO ocuiutorpagda
Bbruncisiercs no gpopmyne e=arcsin(h/H), roe nuneitasie pasmeps! h u H usmepsiores ¢
npeebHBIMU OTHOCUTEIbHBIMU MOTPEIIHOCTMH 0.
3anucath pe3yabTaT U3MEpPEHUs BEIMUUHBI (¢ B paauanax, ecau h=25.3mm H=47.4mmMm, a 6=3%.
0.5617 +/- 0.0004 pan
0.6617 +/- 0.0004 pan
0.5617 +/- 0.0007 pan
0.5889 +/- 0.0004 pax
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.ITpenenbHbIE YCIOBUS U3MEPEHUI

XapaKTEpU3YIOT 3KCTPEMaIbHBIMU 3HAYEHUSIMU U3MEPSEMON U BIUSIOLIUX BEJIUUNH, KOTOPbIE

CPEACTBO U3MEPEHMSI MOKET BbIAEP)KATh 0€3 paspylICHUH U yXyALICHUS

XapaKTEPUCTUK

IIOHMMAIOT 3HAYE€HUE BEJIMYMHBI, OTCYUTAHHOE 110 UHAUKATOPHOMY YCTPONCTBY CPENCTBA

U3MEPEHUS

¢du3nyeckas BEJIMYMHA, pa3Mep KOTOPOH 110 YCIOBHAM U3MEPUTEIbHOM 3a/1aul MOXKHO CUUTATh

IIOCTOSIHHBIM 3a BpeMs, IPEBBIILIAIOLIEE IITUTEILHOCTh U3MEPEHUS

OIpeieNIeHne ClieUalbHBIM OPraHOM METPOJIOIMUECKON CIIy>KOBbI METPOJIOTMUECKUX

XapaKTEPUCTHK CPEJCTBA U3MEPEHUS U YCTAHOBIIEHUE €TI0 IPUTOJHOCTHU K

IPUMEHEHHUIO 110 Pe3ysbTaTaM KOHTPOJIS UX COOTBETCTBHS MPEIbSABISEMbIM TPEOOBAHUAIM.
BepHBbII1 OTBET: XapaKTEPU3YIOT SKCTPEMAIbHBIMY 3HAYCHUSAMHU U3MEPSIEMOU U BIIUSIOLINX
BEJIMYMH, KOTOPBIE CPEJICTBO U3MEPEHUS MOXKET BBIIEPKATh O€3 paspylleHui u
YXYALIEHUS XapaKTEPUCTUK

2.BoabT™Merpom B7-16 npoBeneHno ndmepenne noctositHuoro nanpsixenus U= 2.389658 B ,

3anummre pe3yabTat u3mMepenus. [Ipu ycjioBuu, 4T0 OHO IPOBEIEHO NPH HANPSIKEHU U

cetu 207 B u remneparype 45 rpaaycos Lleabcus.

Oteet B popmaTe XX.XXXX+/-X.XXXX D mpoGes oqun nepen ea. usmepenust

Bepusriii otet: 2.390+/-0.016 B
3.Yacroromepom U3-34 npousBeneHo n3mepenue 4acrorsl f = 32.45928858 MI'u, Bpems
usMmepenusi T=10c. 3mepenusi npoBeaeHsl npu temneparype 25 rpagycon Lleabcus, u
HanpsizkeHuu cetu 233 B yepes 1,5 yaca padorsl npudopa. 3anummre pe3yabTat
H3MepeHusl.

OtBeT B popMaTe XX.XXXX+/-X.XXXX D mpo6eJ1 onuH nepes e1. usMepeHust
Bepwbiit otBetr: 32459290+/-17 'y 32459290+/-17 32.459290+/-0.000017 MI'n

II. Onucanue wikanvt oueHuganus

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu 8blnoiHeHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO C(hOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUUYECKUX PEeIICHHH

Ouenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BelogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTAaTKU

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: PaboTta BeIMOTHEHA B paMKaXx "MoporoBoro"”
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BHITIOJTHEHA BEPHO. HA BOIPOCHI YTIIYOJIEHHOTO YPOBHS

1I1. IIpaguna évicmaesnenusn umo2o680i OYeHKU no Kypcy
Onenka ompeaensieTcss M0 COBOKYIMHOCTH pPE3YyJbTaTOB TEKYILEro KOHTPOJIS YCIIEBA€MOCTH B B

cootBeTcTBUM ¢ [lonoxkeHneM o OaIbHO-peHTHHIOBOM cucteme ais cryneHtoB HIY «MOW» Ha
OCHOBAaHHMM CEMECTPOBOM 3K3aMEHAIIMOHHON COCTaBIISIONIUX.
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