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BBE/IEHHNE

Ilesmn 1 3252491 0CBOEHHA JHCIIHILTHHBI
[{enpr0 OCBOSHHS JHCIIHILIHHEI SBISETCS (POPMHPOBAHHE Y CTYAEHTa 3HAHHI, YMEHHIt

H HaBBIKOB B OOJIaCTH METPOJIOTHH H CTaHAAPTH3AIlMH B Pa3IHYHBIX cepax AeITeIbHOCTH IS
oOecrieueHHSI >(QP(QEKTHBHOCTH 53TOH JAEATEIIPHOCTH 3a CYET IIOBBIIEHHSI JOCTOBEPHOCTH
pe3ylbTaTOB H3MePeHHH H IIPAaBHIIBHOTO HCIIONB30BAHHS  CIEI[HAIbBHOH HOPMaTHBHOM
JOKYMEHTAI[HH, BEIOOpa H3MePHTEIIbHOH TEXHHKH I ONpelelIeHHS (PH3HYEeCKHX BEIIHYHH H
IIOBEPKH METPOJIOTHYECKHX XapaKTEPHCTHK H3MEPHTEIIbHOH TeXHHKH, H3ydeHHe H 00paboTKa
CHTHAJIOB H3MEPHTEILHON HH(OPMALHH.

3agayaMH OCBOEHHS JHCIIHIUIHHEI:

H3YUYEHHE IIPHHIMMIIOB 00ecTieYyeHH s eJHHCTBA H3MEPEHHH, 00eCIIeYHBAOIINX 3aJaHHbIE
KpPHTEePHH KauyecTRa,

BEIOOP METOMOB H CPEACTB HM3MEPEeHHH ¢ 3aJaHHBIMH  MEeTPOJIOTHYEeCKHMH
XapaKTEePHCTHKAMH,

BEIOOP METOJIOB OpraHH3alMH H3MEPHTEILHOIO 3KCIEPHMEHTA, H3YUEeHHE CXEM, ITPaBHII
H TIOPSIIKA ITPOBEIEHH ST H3MEPEHHIH

H3YUEHHE METOJIOB H IIPHHIMIIOB CTAHJaPTH3AIHH,

H3YUEHHE H3MEPHTEIIBHOH TEXHHKH, €€ MeTPOJIOTHYEeCKHX XapaKTEePHCTHK IIPH
OInpeielIeHHH (PH3HYECKHX BEJTHYHH,

H3y4eHHe H 00paboTKa CHTHAJIOB H3MEePHTEIbLHOH HH(OPMALIHH.

KoMnerennun oOy4amimmerocs, ¢QopMHpYeMble B  pe3yJbTare H3y4YeHHSH
JHCIHILTHHDL:

[ImaHmHpyeMble Pe3yIbTaThl
OOyUeHH 110 THCI[IIUIHHE
Kom, ¢opMyIHpoBKa yH AHEN
Kom, popMyIHpoBRKa HHIHKATOPa (MOJTYIIFO ), XapaKTePH3YIOIIIE
KOMITE TE€HI[HIH
3TaIkl (POPMHPOBAHIA
KOMITe TEHI[HIT, HHIHKAaTOPOR
OIIK-7 Crocoben | 1J-3 OIIK-7 Ilpumenser meTomel H | PaboTaeT ¢ HOPMATHBHEIMH
HCIIONb30BAaTh H | OLEHKY METPOTOTHUECKHX | JOKYMEHTAMH TII0 BOIIPOCAM
COBEPILIEHCTBOBATE XAapaKTEPHCTHK CPEACTEA HIMEPEHI | neTpOIOrHIL
TIPHMEHIEMEIE cricrempr | (FICTIBITAHIL); [IpHMeHseT HOPMATHBHEIE
MeHeKMeHTa KauecTBa B JTOKYMEHTEI II0 METPOJIOTHH,
H -4 OIIK-7 OIleHHBAET
MTPOH3BOJICTBEHHOM CTaHZAPTH3AIHA H
TOIpA3 e eHHN ¢ | TIOTPEITHOCTH II?ME%EH[[H, TIPOBEIERHE | ¢ onyrpr hymkarpm R CROGIT
IOBEPKH H KaTHOPOBKH CpeJcTBa .
MIpHMEHEHHEM  Pa3IUHBIX P P P PodeCcCHOHATBHOM
H3MepeHI;
METOJIOB H3Me PEHH A, HAEATEIBHOCTH
KOHTPOIA H THAaI HOCTHEH H ’]_‘[_ 5 OTIK -7 OI_[EHI[B 9eT
COOTBETCTBHSA ITAPAMETPOB ITPOIYKIHI
TpeOOoBaHH AM HOpPMATHBHO-
TeXHHUEeCKHX JOKYMEHTOB;
JI-6 OIIK-7 ObecnieynBaeT
IOATOTOBKY H 0()opMIIeHHEe JOKYMEHTa
s KOHTNOT S KayecTBa 151
AOKYMEHT NoannMcAH VKITHH:
ANEKTPOHHOW NoArnvceio | i
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No
Tembr
HarmmeHoBaHHe TeM JHCI[HIUIHHEIL, HX M3 HUX ITpaKTHYeCcKas
U CIH O0beM YacoB
KPaTKOe COAep KaHHE TIOATOTOBKA, YACOB
TIJTHH
BI
7 ceMecTp
OrmpeaeneHIe TIOTPEIITHOCTH
2 H3TOTOBJIEHHS H METPOIOrHYECKHX 1.5 1.5
ITapaMeTPOB ITAPTHH PE3HCTOPOB
M3MepeHHe JIMHEHHBIX Pa3MepPOB C
3 TIOMOIIBIO INTAHTEHHHCTPYMEHTOB H 15 15
00paboTKa H3MEPEHHII C ’ ’
MH OI' OKPaTHBEIMH HaOIFOA e HHSIMH
HTroro 3 3

CTPYKTYPA 1 COAEPKAHUE JIABOPATOPHbBIX PAGBOT

JIadopaTopHas padora Nel
Onpegesiene NOrpemIHOCTH H3roTOBJICHHA H MET POJIOTHYECKHX APaMeTPOB
MAPTHH Pe3HCTOPOB

Ilenv pabomot
e OrmpeaeneHe IOrPEIMHOCTH H3T OTOBJIEHH S MTAPTHH PE3HCTOPOB

® OHPE,[[EHEHIIE CTATHCTHYCCKHX XdPdKTCPHCTHK ITIAPTHH PE3HCTOPOB

Teopemuueckaa uacmo

HemocpeacTBeHHON — IEIBI0  H3MEPEHMI  SBIISETCS  ONpEAelIeHHe  HCTHHHOTO
(IeHCTBHTEILHOIO) 3HAYEHHS H3MePSIeMOH BeIIHMYHHBI. Pe3ylnbTaT H3MEpPEeHHH €CTh CIIyYaiHas
BEIIHYHHA, PaBHAs CyMMe HCTHHHOTO (JIeHCTBHTEILHOIO) 3HAYEHHS H3MepSIeMOH BEIIHYHHBI H
IIOIPEIMHOCTH H3MEPEHHH. J[JI1 IIOBBIIIEHHMS TOYHOCTH H3MEPEHHH IIPOBOAST HECKOJIBKO
HaOIOAEHHI IIPH H3MEPEHHH.

IIpu crarmyeckon  oO0paboOTKe  pe3yIbTaTOB TIPYIOIEI  HAOMIOACHUH, CIeAyeT
pykoeoacTtBoBaTtecd 1'OCT 8.207. llpsmple H3MepeHHS ¢ MHOTOKPaTHBIMH HAOIIIOMEeHISIMH.
MeTtoasl 00paboTKH pe3ylnbTaTOB HaOMIOJleHHI. Pe3yinbTar H3MepeHHH clelyeT Oo(popMIIATh B
COOTBETCTBHHM ¢ pekoMeHparmsMu MM 1317 - 2004 'ocygapcTBeHHass cHCTeMa OOeCIIeUeHH S
eIUHCTBA HM3MEPEHMH. Pe3yimbTaThl H XapakKTEPUCTHKH IIOTPEIHOCTH H3MepeHHH. dopma
npejcrapiaeHUs. CriocoObl HCITOIB30BAHMS ITPH HCIIBITAHHSAX 00pasI[OB ITPOAYKIIMH H KOHTPOIIE
HX ITapaMeTPOB.

[IpH 3TOM BBITIOIHSIOT CIIEAVIOIIHE OIIEPAIH:

l) MCKIIOYAIOT M3BECTHHIE CHCTEMATHYECKHE IIOTPEIHOCTH M3 PE3YIhTaTOB
HaOIIOJeHHI ,

2) BBEIMHCIIAIOT CPEAHEC ﬂpHd)METHIIECI{GE 3HAUYeHHEe X HBMEPHEMGﬁ BCIIMYIMHEI H3 1

CAHHHYHBIX PC3VYIIBTATOB HaOIroleHHI X, .
3) BBEIMHCIIAIOT CPECIHION KBAaAPAaTHHUCCKYIO IIOTPEINTHOCTE CAIMHHYHBIX HBMEIJEHI]IUI B

PNy H3MEPeHHH S
4) HCKIIIOYAIOT ITpOMaxXH (IpyOble ITOrPEIMHOCTH H3MEPEHHI),
NOKYMEHT MOANUCAH 1eCKYIO IIOTPEIIHOCTh Pe3yIbTaTOB H3MepeHHH

SNEKTPOHHOW NOANMMUCHIO
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7) BBIUHCISIOT JIOBEPHTEIBHBIE T'PAHHIBI CIIVYAMHOH ITOTPEINHOCTH pe3ylIbTaTa
H3MEPEHH S =+ &,

8) BBIUHCIISIOT JOBEPHTEIBLHBIE I'PAHHIBI HEHCKIFOUYEHHOH CHCTeMAaTHYeCKOH IIO
TPENIHOCTH pe3yiabTaTa H3MePeHH £ 0,

Q) BBIUHCIISIOT JOBEPHTEILHBEIE T'PAHUIIBI ITOTPEIMHOCTH PE3yiIbTaTa H3MEPEHHSI =+
(AX)z;

10)mpeacTaRISMIOT pe3yibTaTl H3MEPEHHS B BHIE X =
IIOBEPHTEIIbHASI BEPOSTHOCTB ).

M3BeCcTHBIE CHCTEMATHYECKHE IIOIPEIHOCTH HCKIIFOYAIOT BBEIEHHEM B Pe3yIIbTaThl
H3MEPEHHH COOTBETCTBVIOIIX ITOMPABOK, YHCIEHHO PaBHEIX CHCTEMATHYECKHM ITOTPEIITHOCTAM,
HO IIPOTHBOITOIOKHBIM HM I10 3HAKY.

Ecnu omneparop B Xofe H3MepeHHS OOHapyKHBAeT PE3YIbTAT Xy, PE3KO OTIIHYAFOIIHIICSI
OT OCTaJIbHBIX Pe3yIIbTaTOB HaOIIOJeHHH (ITpoMax), H JOCTOBEPHO HAXOAHT ITPHYHHY €ro
IIOSIBIIEHUSL, OH BIIPpaBe OTOPOCHTH H3TOT Pe3ylIbTaT H IPOBECTH (IIPH HeOOXOIHMOCTH)
IOTIOJIHMTEILHOE HAaOIIOIeHIE B3aMeH OTOPOIIIEHHOTO.

[Ipn o6paboTke yKe HMEIOIMXCS Pe3yIbTaTOBR HM3MEPEHHH IS HCKIFOYEHHS I'PYOBIX
ITOrPEIHOCTEHN ITOCTYITAKOT CIIEIYIOIIIM 00pa3oM:

x £ (AX)z , P (P -

- BRIYHCIIIIOT CpeJlHee apH(pMeTHUYECKOe 1 PE3YIIbTATOB HAOMOAeHHH X X, -:

=3 x/n. (1)

i=1

- BBIMHCIIAROT OICHKY CPCAHEIO KBaAPATHUCCKOI'O OTKIIOHCHI A S PE3VIIbTAaTa HBMEEPEHIIﬁ

n

S = Z(xf —})E /(n—1)

=1

; (2)

- OIpeJesIIoT HaJIHYHe (OTCYTCTBHE) ITPEAIIONIaraeMOro IpoMaxa Xg 0T X .

IIpu wicie m3MepeHHH n < 20 u HOPMAIILHOM pacrnpeodeieriiil pe3yasmaniog H3MePeHHI
1[e71eco00pasHo MPUMEHITE KPHTePHIT POMaHOBCKOT 0. IIpH 3TOM BRIUIHCIISIFOT OTHOIIEHHE

7z =X~ x1I/S, (3)

I Xn— PE3VYIbTAT, BEI3EIBAOIIHII COMHEHIIE;,

Zz — KO3(p(HIMEHT, IPeJellbHOE 3HAaUYeHHE KOTOPOro Z; (TaOIMYHOE) OIIPedElIEHO II0
Tabmn.l Mo 4HcIy BceX HaOmoJeHHH (BKIIOYas X,) H IIPHHATOMY 3HAUEHHIO JOBEPHTEIIbHOIM
BEPOSTHOCTH P (1 BceX IIPOH3BOJCTBEHHBIX H3MepeHmii P = 0,95, A1d OTBEeTCTBEHHBIX
nabopaTopHbIX H3MepeHHii P = 0,98 mwmu 0,99 u BemIe) 1mo Tabn. 1 HaXOIST HOPMHPOBAHHOE
BRIOOPOYHOE OTKJIOHEHHE HOPMAaJILHOI'O pacIipelielIeHHs (P n).

Ta0Ormira 1
3HaueHNq z: (P, n)
P N

3 4 5 6 7 8 9 10 12 14 16 | 20

0,95 (141 1,7 | 191 [2,06 2,18 (227 (2,34 (241 | 234 | 241 | 2,67 | 2,7
4 10 7 2 3 9 4 9 4 0 8

099 | 141 | 1,7197 2,16 | 231|243 | 253|261 (275|285 294 (3,0
4 28 2 | 0 | 2 6 3 5 6 8

Eciu z < z;, TO pe3ynbTaT HaOIIOJEHHUHN X, HE SBIIETCS ITpoMaxoM. Eciu z:>z, To X -
ITpoMax, TIOMJIEKAIIMI HCKIIOUeHHIO. Ilocime HCKIIOYEHHS X, IIOBTOPSIOT IIPOLEXVPY

AOKYMEHT NOANWUCAH 3YIIBTAaTOB HAOIIOJIEHII H IMTPOBEPKH Ha ITPOMax
ANEKTPOHHOM MOAMNMUCHIO
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[lorpenrHocTs  pe3ylmbTaTa H3MEpPeHHS BKIIOYAeT CIYYaiHYI0O M HeYYTeHHYIO
CHCTeMAaTHYeCKYIO COCTaRIstoIHe. CIIyYaiiHyIO COCTABISIONIYIO OLleHHBAIOT BETHUHHOH CpeHe
KBaJpaTHYHOe OTKIIOHEHHE S X).

-

Sx)= S(xWn = |3 (x, - xf (4)

Ecian pacnpeneneHie pe3yiabTaTOB HAOMIOAEHHI ITOMAYHHSIETCS 3aKOHY HOPMAIIbHOIO
pacripefielieHHsa (3akoHY ['aycca), TO JOBepHTEIbHBIE TI'PaHHIBI CIYYAHHOH ITOIPEIHOCTH
pe3yIbTaTa H3MePeHH S ITPH TOBEPHTEIILHOI BepOSTHOCTH P HaX0o AT 110 (POPMYIIe

c=tS(x), (5)

rae t — koadpuineHT CThIO/IeHTa, OIpeJeIsIeMbIi 1o Tal. 3.

Tadmira 2
3HauyeHHI ko3 drneHTa CThIOJeHTA

p n

3 2 S 6 7 8 9 10 15

0,95 112,70 14,303 |3,182 | 2,776 | 2571 |2447 |2365 |2306 |2,262 |2145

0,99 163,65 |9925 |5,841 | 4,604 |4,032 |3,707 |3499 |3,355 |3,250 |2977

JloBepHTENbHEIE TpaHHIBI B HEe HCKIIOYEHHOH CHCTEMAaTHYeCKOH ITOTPEIHOCTH
pe3ylbTaTa H3MEPEHHS OIPeJelISIOT IT0 (popMyIIe

(6)

rae xk - Ko3(pdmumeHt (Ttabm. 3), omnpeAensgeMbIH IIPHHATOH JOBEPHTEILHOIM
BEPOSTHOCTRIO P H UHCIOM m COCTaBISIONMX He HCKIIOYEHHOH CHCTeMAaTHYeCKOH
IIOIPEINHOCTH, 6) — ITPAHMIILL ¥ H COCTABISIOIIEH 3TOH ITOTPEIITHOCTH.

TaGmira 3
3nauennsa xoadgdrmpenTa x ('OCT 8.207)
p m
5 u bonee 4 3 2
0,95 1,1
0,99 1,45 1,4 1,3 1,2

JIOBEPHTEIILHYIO  BEPOSATHOCTH  JUIS  BBIYMCIEHHS TpPaHHI[ He  HCKIIOYEHHOIN
CHCTEMATHYECKOH TTOIrPEINHOCTH IIPHHUMAIOT TOH KE, UYTO M IIPH BEIYHCIIEHHH JOBEPHTEIIFHBIX
TPaHHI[ CIIYYAHHOH ITOTPEIHOCTH pesyiabTara H3MepeHHsa. B coorsercTtBuHH ¢ ['OCT 8.207- 76
CYMMHPOBAHHE HE HCKIIIOUYEHHOH CHCTEMAaTHYECKOM M CIIVYAHHOH ITOTPEIHOCTH H3MEPEHHS
OCVIILECTBIISIOT 110 CIIEeAYIOIIHM ITPaBIUIaM:

¢
1. B cnydae, ecimM OTHOIIEHHE <08 10 HEVUTEHHONH CHCTEMATHYECKOH
(xi

IIOI'PEIIHOCTBRIO IIO CPABHCHHIO CO GH}*"IEIIUH-IGﬁ ITOI'PEIIHOCTBIO ]’[pEHEﬁpEI‘ﬂIGT H IIPHHHMAIOT,
HTO I'PaHHITA ITOI'PCHIHOCTH PE3VYIIbTATad H3MCPCHIA A=¢.

o

2. Ecnm OTHOIIEHHE = > 0.8 CIIYYaHHOH IIOTPEIMIHOCTBIO II0 CPAaBHEHHIO C
(,t?)

HEYUTEHHON CHCTEMATHYECKOH ITPpEHEOperaloT H IIPHHHMAIOT, 4YTO IPaHHIA ITOIPEIIHOCTH
pe3yIbTaThl H3MepeHHI A =0 .

v,

OOKYMEHT MOANUCAH JaHHI[BI ITOTPEIHOCTH pe3ylbTara H3MEPEHH
ANEKTPOHHOW MOAMUCHIO
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rae K - xo3(pHIMEHT, 3aBHCIMII OT COOTHONIEHHST CITyYailHOH M He HCKIIOYEHHOI
CHCTEMATHYECKOH IIOIPEINHOCTH, Sy - CYMMAapHOE cpelHee KBaJpPaTHUYECKOE OTKIOHEHHE
pe3yIbTaTa H3MEPEHH .

w0?
S; = Z?WSZ(I) (8)
j=I

[Ipn cHMMeTPHYHOI JOBEPHTEIILHOH ITOrPEIIHOCTH Pe3yIbTaThl IIPEICTABILIIOT 6 hopme
A+A P

YncnoBoe 3HaYeHHE pe3yibTaTa H3MEPEHHS JOIDKHO OKAaHYHMBATLCA IH@poH 1-ro XKe
paspsaa, YTO M 3HAaUEHHE ITOTPENTHOCTH.

[Ipp oTcyrcTBHH JaHHBIX O BHAe (QYHKOHH paclpefelleHHs COCTaBISIOIIHX
IO PEITHOCTH H3MePeHHS Pe3yIIbTaThl ITPeACcTaBIsIOT B (hopme A, S (x), n; 9, P.

Ilpumep: B pesynbTaTe 00pabOTKH Pe3yIbTaTOR HAOIIOAEHHH ITOIYYIIH 4 = 42

MM, A— '+ 0,01 MM IIpH JOBepHTENBHONH BepOSITHOCTH 0,99, Pe3yibTar MpecTaBlIsatOT B

Buae 42 £0.01, 0,99.

4. IPABUJIA OKPYI'JIEHUS U 3AIINCH PE3YJILTATOB HABJIIO/IEHHUHN 1
N3MEPEHUU [9]

1 . YncnoBoe 3HaUEHHE pe3VyiIbTaTa HaOIAeHNS OKPYIIISIOT B COOTBETCTRBUH C YH CIIOBBIM
Pa3psIOM 3HAYAMIEH [ (PEI ITOrPEIMHOCTH H3MEPEHHH.

Jlummrie ITHQPEI B IENBIX YHCIAX 3aMEHSIOT HYISIMH, B JSCATHYHBIX JOpPOOSX —
oTOpaceIBaroT. Ecin JecaruyHas Ipo0h OKAHYHBACTCS HYIIIMH, HX OTOPACBIBAaIOT TOJIBKO JI0O
TOT'O paspsa, KOTOPBIH COOTBETCTBYET PaspsAy ITOTPEIITHOCTH.

Ilpumep: pesyimprar 1, 072000, morpemHoctes £ 0,0001. PesymsTarT OKPYITISIOT IO
1,0720.

Ecmn meppast (caeBa HalpaBO) H3 3aMEHSEMBIX HYIISIMH HIH OTOpachIBacMBIX ITH(P
MEHBIIIE 5, OCTANTHECS IH(PBI He H3MEHSFOTC 5.

Ecimu neppas H3 3THX [P paBHA S, a 3a HEH He clelyeT HHKAKHX (P WIH HIYT HYIIH,
TO, €CIIH IIOCHEeJHASA IH{pa B OKPYITIIEMOM 4YHCIIE YETHAS WJIH HYIb, OHa OCTaércsa Oe3
H3MEHEHH S, €CIIM HEUYETHAS — YBEIIMUNBAETCS Ha €HHIILY.

Ipumep: 1234,50 okpyriszot g0 1234; 8765,50 — g0 8766.

Ecimu neppast H3 3aMeHseMbIX HYISIMH HIIH OTOpachIBaeMBIX ITH(]P OomlbIne 5 HIH paBHa
5, HO 3a HeH cile[yeT 3Haydamas IHdpa, TO MOCIEAHSI OCTaroIascsa [H(pa YBeIHYHMBaeTCsI Ha
eMHHITY.

Ipumep: 6783,0 okpyrismor 10 6784, 12,34501 mo 12,35.

2. IlorpenmHocTs, BOZHHKAKOIIAS B PE3YIIbTaTe BRIYHCIIEHHH, HE JOIDKHA ITpeBbOnars 10
% CyMMapHOH IIOIPEIIHOCTH H3MepeHHH. lloaromy, eciam Haj pesyiabTaTaMH H3MEpPeHHH
(HaOro[eHHI) IIPeACTOHT ITPOH3BECTH HEKOTOPhlE MaTeMaTHYeCKHe OIepalliH, TO IIpH
OKPVYITIEHHH PE3YIILTATOB B COOTBETCTBHH C ITPAaBIIIOM 1, MOOaBIISIFOT OMMH pas3psi clipasa, T. €.
B ITepBOM ITprMepe pesyiabTar 1,072000 Hy:KHO oKpyriHTh He 10 1,0720, a mo 1,07200.

3. Ecim B 1porlecce BBIYHCIIEHHS BCTPEYAECTCS OIEpaius JeleHHsS, OeCCMBICIEHHO
NPOJO/DKaTh €€ 10 IpaBHJIaM apH(METHKH, IIOCIIE TOro KaK IIOIydeH pe3ylbTar,
COOTBETCTBYIOIIMH IIPaBHITY 1.

4. 1lpu ompeaeneHMH 4YHCIIa 3HAKOB IIPH BBEIMHCIECHHH IIOTPEINMHOCTEN H3MEPEHHH
ClIeqyeT YYHTHIBATh, YTO ITOTPEIHOCTh OIPEAEIIEHHS 3HAYeHHS ITOrPEIHOCTH JOCTAaTOYHO
BenHKa, nmopsagka 30 % mpu n = 10 u mopsagka 15 % nipu n = (20 - 25), mostomy npH 1 < 10
cIIeyeT OCTABIATh OJHY 3HAYAIYIO IH(pPY, eClIH OHa OOJIbINE TPeX, H JIBe, eCIIH IepBas H3 HHX
MEHBIIE YETHIPEX.

T HSKMERT HOARGAR “+-="0 523 ocraBigeM 3HaueHHe Sx = (,5; eClH IpH n =
SNEKTPOHHOW MOANUCHIO IIpu n > 10 gocTaTOYHO HAAEKHO OCTABIISTEH BO
CepTudvkar: 12000002A633E3D113AD425FB50002000002A6
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Habop pesncropor HoMiHAaAIOM 4,7 KOM, MyIILTHMETP M - 182.

YKazanua no mexHuKe #e30nacHocni
COOTBETCTBYIOT TEXHHKE O€30ITaCHOCTH 110 padoTe ¢ KOMITBIOTEPHOHN TEXHHKOM.
3adarue
1. ITponsBecTH H3MEPEHHE PESHCTOPOB.
2. OrmpenemnTs cpefHee apH(pMeTHUYecKOoe (MaTeMaTHUYeCKOe OXHJAaHHe) H3 4YHCIIa
MIPOBEEHHBIX H3MepeHHH (110 popmymie (1)).
3. OnpeenHTh OL[EHKY CPEJHEr0 KBaAPaTHYHOI O OTKIIOHEHHS S pe3yibTaTa H3MePEHHH (110
hopmyre (2)).
4. OKpYIIHTH ITOIyYeHHBIE PE3YILTATHI JO 2X 3HAYAIIHX IH)P.
5. IlocTpouTs rHCTOIPaAMMY
0. OnpeaeimTh JOBEPHTEILHEIH HHTEPBAII
0. Onpenemrsy K1acc TOYHOCTH M3TOTOBIIEHH S PE3HCTOPOB.
7. CHenars BRIBOJERI ITO pe3yibTaTaM J1adopaTOpPHOH padoTHI.
KoOHTpoJIbHBbIE BONIPOCHI
1. Ilo xakoii QopMmyle ompefelseTcs cpelHee apH(pMeTHUYecKoe (MaTeMaTH4YeCKOe
OXKHJIaHHE)?
2. 1o kakoH (hopMyIIe ONpelensieTca cpeJHe KBaIpaTHIHOe OTKIOHEHHE?
3. Kak onpeensgercs Ki1acc TOUHOCTH H3TOTOBIIEHHS PE3HCTOPOR?
4. Y10 Takoe rucrorpamma?
5. UTo nokaspIBaceT THCTOrpaMmMa?
0. UTo TaKkoe HOPMAJILHBIN 3aKOH PacIIpelelIceHHS?
7. KakoBEI XapaKTEPHCTHKH HOPMAIIBHOI'O 3aKOHA PACIIPEAEIIEHH ST

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JIABOPATOPHAA PAGBOTA Ne 2
I 3MepeHHe JIHHEHHLIX pa3MepoB ¢ MOMOIIbLIO
INTAHTeHHHCT PYMEHT OB H 00pa0o0TKa H3MepeHHH ¢
MHOTOKPAaTHLIMH HA0/II0JeHHAMH
Ilens padomer: N3yYcHHE YCTPOHCTBA H IIONYYEHHE HABBIKOB HM3MEPEHHS IIMHEHHBIX
pasMEPOB  INTAHTEHHHCTPYMEHTaMH H  o0paboTka H3MEpeHHH ¢  MHOIOKPATHBIMH
HaOTFO IeH HSIMH.

Teopemuueckasa uacmeo

2.1. YcTpoHCcTBO H BKCITITyaTaIlHs IMTaHTeHHHCTPYMEHTOB [9, 10]

[IITaHTEHHHCTPYMEHTHI HCIIONB3YETCA JUIS H3MEPEHHS IIHHEHHBIX Pa3MepOB, KOTOPBIE HE
TPeOVIOT BBICOKOH TOYHOCTH H3MEPEHHH. OTH HHCTPYMEHTBHI IS IIOBHIINIEHHS TOYHOCTH
H3MEPEHHH HCITONIB3YIOT JOIMOHUTEIIEHYIO HOHHYCHYIO ITIKATY .

HoOHIYCHOE OTCUETHOE YCTPOHCTBO

Ha HOHHYCHOI ITKale JIMHEHKH JUTHHA JOIIONMHHUTEIbLHOH IKambl [ (pHc. 1) paBHA LieTIOMY
YHCIIY JEeJIEHHH OCHOBHOH IIKAalIbl, HO KOIHYECTBO JEIIEHHH Ha eQHHHIY OoibIne. MHTepBai
JETIEHIS KAkl HOHHYCa OYVIET PABEH:

, cn-1) 1
n n
rJe ¢ — IleHa JIETIEHHSI OCHOBHOMH HIKaJIBI, [— mmHa KAkl HOHHYCA4, 11 — YHCIIO JEJIEHHH

HOHHYCA.

wmaHaa ¢ OCHOSHOU

C
| | wkanou

0

o ITaCTHKa C

: HOHHYCOM
a)
Puc. 1. HoHMyCHOE OTCUETHOE YCTPOHCTRO.

OTCYET ITO HOHHYCY OIPeIelIIeTCs H3 YPaBHEHHS e = c-b,
TTOJICTABHB 3HAUEHHE b, TTOITYIHM:

c(n—1) c

n n
JlormycTHM (cM. pHcC. 2) ¢ =1 MM, Torjia € OyaeT paBHO 0,2 MM.

€ =0C

2.2. Oco0eHHOCTH YCTPOHCTBA H IPHMEHEHH SI INTAHTeHIHPKYJIeH

Pasnuyaror TpH THIIA IITaHreHIUPKyIIen: 1II[-1 ¢ AByCTOpOHHHM pacIionokKeHHeM I'yYOOK
III Hapy»KHBIX H BHYTPEHHHX H3MepPeHHH H ¢ JITHHEHKOH IS OIpeleleHHI ITyOHH (pHC. 2, a),
[ITIT-IT - ¢ ABYCTOPOHHMM PacCIIOIOKeHHEM T'yOOK IS H3MEPEeHHS H IS pa3MeTKH (pHc. 2, 6),
[ITIT-ITI- ¢ OMHOCTOPOHHHMH T'yOKaMH JUIS HapyKHBIX H BHYTPeHHHX H3MepeHHH (pHc. 2, T).
TexHmiecKkie XapaKTepHCTHKH INTaHT eHIHPKYIIeH ITpHBeJAeHEI B /2, 4, 7/. IIITaHTeHITHPKYIIB (CM.

AOKYMEHT MNOAMACAH I'yOOK |, M3rOTOBJIEHHBIX 3a0JHO CO INTAHIOH,

SNEKTPOHHOW NOAMUCLIO
CepTucbukar - 12000002A633E3D113AD425F B50002000002A6 L0 1 paMKH 6. Pamxat 3 1 6 COSTMHEHBI MCAKAY
Bnapeneu: ' ' lebsyxosa TatbAna AnekcaHapoeHa Ko 9. Ilpm moMoI 5TOro VYCTPOHCTBa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Puc. 2. llltanrenupkynu: a - LI I, 6 — 1] II; 8 - LI III; 1 - HemoaBMKHEIE TYOKH, 2 —
ITOABIIKHEBIE TYOKH; 3 - paMKa; 4 - 3aKHM PaMKH, S - 3aKHM PaMKH MHKPOMETPHYECKOH ITOLayH,
6 - paMKa MHKPOMETPHUYECKOH IIOJAYH, / - IITaHra, 8 - JIMHeHKa ITTyOHHOMEpa, 9 - BHHT H ralka
MHKPOMETPHYECKOH Iomaur;, 10 - HOHMYC

TTomoxenue namok 3 u 6 chuxcunveres RUHTaMH 4 1 5. B paMKe 3 ycTaHOBIEHa ITIOCKAS

OOKYMEHT NoarnncAH L 3 5
SNEKTPOHHOWM MOANUCHIO STOSHHOC ITPHIICTaHHE PaMKH 5 K PCOPY IITaHTH.
Ceptudurrkar: 1 112000002A633E3D113AD425FBS0002000002A6 1 KdK BHYTPCHHHX, TaK H HAPYXHbBIX Pd3MCPOB.
Bnapeneu: Webayxosa TatbAHa AneKkcaHgposHa 1BIX pPa3MepOB, a HX BEDCTPEPH{BIE KOHIIBI — JUIS

HNencreutened: ¢ 20.08.2021 no 20.08.2022



TOYHOCTE, TOKa3aHIIl INTAHTEHIIMPKYIS 3aBHCHT OT ITPAaBHIIBHOCTH €ro YCTaHOBKH Ha
H3IETIHH.

JIT1s1 H3MepeHHs H3AEH A IITaHTeHITHPKYIIeM HeOOX OJTHMO:

- OTKPEINMTh paMKH 3 H 0, IEPEIBHHYTh HX BAOJb INTAHTH H PACIIONOXKHTE PaMKy 3 Tak,
YTOOBI H3MEPSEMOE H3IEIINE MOXKHO OBIIIO YCTAHOBUTE MEXIAY H3MEPHTEIIbHBIMI ITJIOCKOCTSIMI
Ir'yOOK,

- C IIOMOINBIO MHKPOBHHTA IEPEABHHYTH PaMKy 3 0 ITOIYYEHHS INIOTHOIO IIPHIIET aHH S
ITOBEPXHOCTEN 00eHX I'YOOK K ITOBEPXHOCT SIM H3MEPSEMOTI'O U3 EIIHS,

- 3aKPEIHTEL CTOIOPHBIN BHHT 4,

- CHSIB HHCTPYMEHT C HM3JENHS, CYHTATh ITOKa3aHI s 110 IIKaJE INTaHTH H 110 HOHHYCY.

[Ip H3MepeHHH BHYTPEHHHX pPa3sMEpPOB HeOOXOAHMMO VYECTh TOJOINHHY TI'yOOK
I TaHTEHIHPKYII.

2.3. Oco0enHOCTH YCTPOHCTBA H NPHMEHEHH S IITAHT€HIJIYOHHOMEPOB

[IITaHTeHITTYOMHOMED TpeqHA3HAYEH [JI1 H3MEPEHHS BHITOYEK, OTBEPCTHH, KaHaBOK,
YCTVYIIOB H T. II. lIITaHreHrmyOHHOMEDP OTJIHYAETCS OT INTAHTE€HIMPKYIIS TEM, YTO HE MMEET Ha
IIITAHTe HEIOABHKHBIX I'yYOOK, a ITOABHKHBIE I'VOKH Ha paMKE BBIITOIHEHBI B BHJE OIIOPHOIO
OCHOBAHHS C IIOCKOCTBIO, PACIIONIOKEHHON IEPIIEHAHKYIISIPHO K HAIIPABIIEHHIO INTAHIH. OTOH
IUIOCKOCTBIO INTAHTEHITIYOMHOMEDP VYCTAaHABIMBAIOT Ha H3MepsSeMBIH OOBEKT. F3MepsaeMbIn
pasMep 3aKITI0YacTCa MEXKIY ABYMS ITIOBEPXHOCTSIMI, OJHOH M3 KOTOPBIX SBIISETCS TOPEIL] CaMOH
IITAaHTH, @ PYTOH — IIOBEPXHOCTH OCHOBAHH L.

ITopagok npHMeHeHH A IITAHT eHI Ty OHHOMeEpA

M3MmepeHne mTaHr eHriTyOHHOMEPOM HeOOXOMHMO OCYIIECTRIISATE B CIIEAVIOIIEM ITOPSIIKE:

-HAJIOXUTH INTAHTEHITITYOMHOMED Ha INIOCKOCTh H3MEPSIEMOIO H3IEIH A,

- OTKPEeIHB paMKH 3 M 5, IIPOJABHHYTH IITAHTY A0 TeX ITOp, ITOKa OHa HE KOCHETCS CBOHM
TOPLIOM IIOCKOCTH HJIM BRICTYIIA H3MEPSEMOTO H3IEIIH,

- 3aKPEITHTEL CTOIOPHBIN BHHT 2

- CHSIB LITAHT EHITIYOHMHOMED € M3JENIHS, CUHTATh ITOKA3aHH L

2.4 OOpadoTka pe3yJbTAaTOB H3MepPEeHHN MTAHIeHIMHPKYJeM ¢ MHOTOKPaATHBIMH
HAOJTIOACHHUAMH

M3MmepeHne IIPOM3BOAMICS C€ ILENBIO  OIPEAEeHHS JIeHCTBHUTEIBHOIO 3HAYEHHSA
H3MEPSEMOH BEMHYMHBI. BCsSKOoe H3MEPEHHE COIPOBOKIAETCS ITOTPEIMHOCTSIMH. {1
TTOBBIIIIEHH S TOYHOCTH H3MePEHHIT ITPOBOASAT HECKOIIBKO HaOIIOAeHII TTPH H3MEePEHIIH.

[Ipu cratnyeckon oOpaboTKe Pe3yIbTATOB I'PYIMIEI HAOIMIOAeHHH, PYKOBOACTBYACE [OCT
8.207-76. Ilpsamble H3MepeHHS ¢ MHOTOKPaTHRIMH HalOmrogeHHIMH. Mertogel 00paloTkH
pe3yIIbTaTOB HAOIIOMEHHMI, BBOIONMHSIOT CJIEAVIOIIHE OIEpallii COIJIaCHO METOIHKE,
H3JI0KEHHOH B pas3jielie 3.

- HCKJTIOYAIOT H3BECTHEIE CHCTEMATHUYECKHE TIOTPEIIHOCTH H3 PE3YIILTAaTOB HaOIIOIeHHI

- HCKJTIOYAKOT ITPOMAaXH, BOSHHUKIIIE B pe3yiIbTaTe IPYORIX ITOTPEIIHOCTEH,

- IIPOBEPSIOT THIIOTE3Y O TOM, UTO PE3YILTAThl HAOIMIOMeHHI PaclpelelsFoTCsS II0
HOPMAaJIbHOMY 3aKOHY,

- BBIUHCIISIOT JOBEPHTEIBHBIE TPAHHIIBI CIIYYAHHON ITOTPEIIHOCTH PE3YIIbTaTa H3MEPEHH,

- BBIYHCIIIIOT JOBEPHTENBHBIE TPaHMI[BI HEYUTEHHOH CHCTEMAaTHYECKOH IIOTPEIMHOCTH
pe3yibTaTa H3MEPEHH I,

- BBIUHCIISIOT JOBEPHTEIBHBIE TPAHMIIBI ITOTPEIIMHOCTH PE3YIIbTaTa H3MEPEHH AL

M3BeCTHBIE CHCTEMATHUECKHE TIIOTPEIMHOCTH HCKIIOYAIOT BBEAEHHEM B PE3YIILTATHI
HaOIFOAEHMI COOTBETCTBYIOIINX ITOITPABOK.

AOKYMEHT NOANWCAH KHBAET PE3VIIBTAT X, PE3KO OTIIIUAIONTEICT OT
SNEKTPOHHOW NOAMNMUCKEIO pesyi X, P i
Ceptudiikar: | 12000002A633E3D113AD425FB50002000002A6 [aX), U JOCTOBEPHO HAXOAHUT IIPHYHHY €ro
Bnageneu: Webayxoea TateaHa AnekcaHApoBHa SYJIIbTAT H IIPOBCCTH (]'[pH HEG@KG,I[IMGGTH)
HHOTO.
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QObopyodosarue i Mamepuaisl.
INTaHreHIUpKYIb 1III]-1, qeTam qiia uccrneoBaHu s

VYKazaHusa no mexHuKke 0e3onacHocmid
COOTBETCTBYIOT TEXHHKE Oe30ITaCHOCTH II0

3adarue
® H3MEepPHTh 3aJJaHHBIH ITpeloJlaBaTelleM pa3Mep JeTallH HeCKOIIBKO pa3 (10 yKa3aHHIO
TIPEIIoAaBaTels, pe3yIbTaThl 3aIIHCATh B TaOIHILY.
® BBIOIOMHHTHL OOpPabOTKY H3MEPeHHH ¢ MHOIOKPAaTHBHIMH HaOMIOJAeHHSIMH H IaTh
3aKIFOUeHHEe O TOMHOCTH JeTallH.
Ilepeuens uncmpymenmoe u NpUHaodaedcHocmell, HeobXooUMbIX 0151 6bINOHEHU Pabombl.!

ITaHTeHIMPKYIIb T11]-1,

. IlopagoK BbIOJHEHHS PAdOTbI

° M3yyarorT HMHCTPYKIMIO TII0 TeXHHKe Oe30IMaCHOCTH IIPH  BBOIOIHEHHH
1abopaTopHEIX Pador.

. BhruepunBaroT 3CKH3 JETAIM ¢ YKa3aHHEM Ha HEM 3aJlaHHOI'O pa3Mepa.

. M3y4yaror yCTPOHCTBO IITAHTEHHHCTPYMEHTOB.

° Br1OuparoT HeOOXOHMMBIH IIITAHTeHHHCTPYMEHT.

° M3MepsroT 3aJaHHBIH pa3Mep (CM. pa3zen 3) ¢ YHCIOM HaOIOJAeHHH N 6orbuie 4.
PesymnpTaThl HAOMIOAeHHHA X; , 3aHOCAT B TaOmHITy (cM. TaOIHITY Jajee).

° MCKIIIO4arOT M3BECTHBIE CHCTEMATHYECKHE TIIOTPEINHOCTH H3 PEe3VIILTaTOB
HaOIIIOIeHHI

° BBIYHCIISIFOT cpeiHEe apH(PMeTHYECKOE 3HaYeHHe X H3MepseMOH BeIIHYHHEI H3 1
e JHHIHYHBIX Pe3YIbTaTOB HAOIIOAEeHHI X;

° BBIUHCIISIIOT CPEAHIOI0 KBAJIPaTHYECKVYIO IIOTPEITHOCTE €QHHHYHBIX H3MEPEHHI B
PNy H3MEPEeHHH S';

. HCKIIFOYAKOT ITPOMaxH (IpyOble TTOIPEITHOCTH H3MEPEHHHH);

. BBIUHCIISIIOT CPEIHIOK KBaJIPaTHUYECKYIO IIOTPEIHOCTh Pe3yIbTaTOB H3MepPEeHHH
CpPEeIHEr0 apH(PMeTHIECKOTO Sy ;

. ITPOBEPSIOT THIIOTE3Y O TOM, YTO PE3YIBTATHEl H3MEPEHHH PacIIpedelIsIOTCs I10
HOPMAaJIbHOMY 3aKOHY,

. BBIUHCIISIIOT JIOBEPHTENbHBIE T'PAHMIBI CIIYVYAHOH IIOTPEIIHOCTH Pe3yiIbTaTa
H3MEPEHNA + &,

° -BBHIUMCILIFOT JOBEPHUTENBHBIE T'PAHHIBI HEHCKIIOYEHHOH CHCTEMATHYECKOH
IIOrPEIHOCTH Pe3VyiIbTaTa H3MEPEHHS + 0,

° BBIUHCIISIFOT JOBEPHTEIBHBIE T'PAHHIIBI IIOIPEIIHOCTH pe3yiIbTaTa H3MEpPEeHHsS =+
(AX)Z,

. IPEJICTABISIOT Pe3ylbTaT H3MEpeHHSI B BHAe X = x = (AX)X , P (P —
IOBEPHTEIIbHASI BEPOSITHOCTB );

° IAroT 3aKJIFOUYEHHE O TOAHOCTH JIETANIH 110 3aJaHHOMY pa3sMEpYy.

Ilpumep 1: TIpH MHOTOKpPaTHOM H3MepeHHH JHaMeTpa Bama © 15 hl4d (-0,430)
IIITAHTEHIUPKYIUIEM, IIONYYEHBI clleAyromnme pesyibTarel: 15,00, 14,90, 14,85, 14,75, 15,00,
14,90, 14,95, 14,70, 14,95, 14,85, 15,00, 14,60. HeyureHHass cHCTeMaTHUYeCKasl IIOIPEIITHOCTD
pe3yibTaTa M3MEPEHHS, BBI3BaHHAsS OTKIOHEHHEM TEMIIEpATYpPhl Bala OT HOPMAaJIbHOH O, = 2

NOKYMEHT NOANWNCAH JOMAXOM H 3allHCAaTh PE3VIBTAT H3MCPCHHH C

SNEKTPOHHOW MOAMUCHLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

TaYCHIC IISMEpHEMGﬁ BEIIIMYIHHBI, MM:
Bnapeneu: [lebayxoea TateAHa AnekcaHapoBHa

14.95+14,70+14,95+14,85+15,00+14,50)/12 =
Nencreutenad: ¢ 20.08.2021 no 20.08.2022



2. CpemgHee KBaIpaTHYHOE OTKIIOHEHHE:

. JS #(0.147) + 2% (0,04°) + 2#(0,01°) + 0,11 + 2*(0,09°) + 0,16° + 0,36
11

3. OnpegermM HaTHIHE (OTCYTCTBHE) IIPEAIIONIaracMoro IpoMaxa Xy OT X

[Ipu wicie u3MepeHHH n < 20 M HOPMAJIbHOM PacIIpelelIeHHH Pe3VIIbTaTOB H3MEpPEeHHI

1[erecoo0pas3Ho IMPHMEHITh KpHTepHil PoMaHOBcKoro (pasaen 3). IIpu n=12 momy4daeM Z;
=2.52, COOTBETCTBEHHO Z, IIPH HTOM BBEIUHCIISIIOT KaK

= 0,19 n

7 =I%g- X/ S = 14,86 — 14,50/ 0,19 = 2.1, yTo MeHbIIE 2,52, 3HAYHT, 3TO He IIPOMAX.
4. BBIYHCISIOT CPEeJHIO KBaJpaTHUYECKYIO IIOTPEIHOCTh Pe3yIbTaTOB H3MeEPEeHHI

CPEIHET O ﬂpHd)METH‘IEGKDTG Sx

Sx =0,19712=0,057.
5. JloBepHTeNbHEIE T'PAaHHIBI CIYYAaHHOH IOIPelIHOCTH pe3yibTaTra H3MepPeHHS + £ IIpH
JIOBEPHTEIILHOH BEPOSITHOCTH P HaxXOIHM IT0 (popMyTIe
e =+t S(x), (5)
rJe t — ko3 uimeHT CThIOJEHTa, OIpeJeIsgeMbIi 110 Ta0m. 3 (pa3zen 3).
- Ipu P=0,95 nn=12 nomy4yaem t=2,202 u
e=1t*S=2.262%*%0,057=0,14 »om.
7, 0,002
= <
S(x) 0,057
IIOTPEITHOCTHIO IO CPaBHEHHIO CO CIYYaiHOH ITOrPEeIMHOCTHRI0 MOJKHO ITpeHeOpedh H IPHHATD,
YTO I'PaHHI[A ITOTPEIMHOCTH Pe3yiIbTaTa H3MepeHHI A = ¢ .

6. Tak KakKk OTHOIIIEHHE

0,8 , TO HEYUYTEHHOH CHCTEMATHYECKOH

7. IlpenacraBiisgeM pesyiibTaT H3MepeHHSI B BHAE X = x + (AX)z , P (P — moBepHTenbHAS
BEPOSITHOCTB ).

Pesymerar: X =Xcp£ A=1486 £0,14, 0,95.

9. Pesynbrarel HaOMIOAeHHI H BEIYHCIIEHHH 3aHOCATCS B TAaOIHITY.

J1aroT 3aKIOYEHHE O TOJAHOCTH JETaIH 110 3aJaHHOMY Pa3sMepy.

Ta0Ommia
XapaKTepHCTHKA pasmMepa Pesyabrarbl | Xcp, | Pesyabtar
0003HAYEHHEe | mpedeJbHbIe | Mpeae/bHbIe | JomycK | HAOJIIONeHHIl | MM H3MepeHHH,
paszMepa OTKJIOHEHHS | pa3 T,mm | Xi, Mm Mm
El(a) | E3(ea | Mepbl, MM
15 hl4 0 0,43 15.00; 0,430 15,00 14,86 | 1486 £0,14
14,430
14,90
14,85
14,75
15,00
14,90
14,95
14,70
14,95
14,85
15,00
OOKYMEHT NOAMNMUCAH 14,50
ANEKTPOHHOWM NOANMUCHLIO 14.90
CepTucpukar: 12000002A633E3D113AD425FB50002000002A6 ’

Bnapeneu: Webayxosa TateAna AnekcadHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



KoHTpoJ/IbHBIE BONPOCHI

. Kak Ha3pIBaeTCA OTCUETHOE YCTPOHCTBO IITAHT eHHHCTPYMEHTOB ?

. Kak ycTpoeH HOHITYC?

. KakoBO HasHaueHHE INTAHT€HI[HPKYILA, IITaHTeHITTYOHHOMEpPa, IIITaHr eHpercMaca?

. Kakrie THITEI IITaHT €eHIMPKYIIEH BeI 3HaeTe?

. HazoBHTE OCHOBHEIE YaCTH IITAHTEHHHCTPYMEHTOB.

. JlaiiTe XapaKTepHCTHKY METOJA H3MEPEHHS HCIIOIb30BAHHBIM INTAHT€HHHCTPYMEHTOM.
. Kakora MeTpormornueckas XapakTe pHCTHKA HCIIOIBL30BAHHOIO INTAHTeHHHCTPYMeHTa?

. Kakopa mnocnemoraTeIbHOCTh 00PpabOTKH Pe3yIIbTaTOR H3MEPEHHNS IITAHT€HIHPKYIIEM C
MHOT'OKPaTHEIMH HaOIIOMeHH SIMIH

G0 -1 Oy Lh I W o —

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



MHUHHUCTEPCTBO HAYKHW M BEICHIETI'O OBPASOBAHHWA PO
OEJEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE
YUYPEXJAEHHWE BEICIHEI'O OBPA3OBAHHKWA
«CEBEPO-KABKA3CKUN CDEI[EPAJIBHBIFI YHUBEPCHUTET»
[Iarrropckit HHCTHTYT (prman) CKOY

MeToanueckue yKkazaHusi

I10 BBIIIOJIHEHHIO IIPAKTHUECKUX padoT
10 JUCITUILIINHE
«OCHOBBI METPOJIOTHH, CTAHJAPT H3AIIH H KOHTPOJIA KAUeCTBA B CTPOUTEJILCTBE »)
1A HatrpaBiieHuA rnoArotoBku 08.03.01 CtpourenbCcTBO
HaIlpaBJICHHOCTE (Ipo k) I'opoackoe cTPOUTEILCTBO H X03AHCTBO

IIaTuropck
2022

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnageneu;

lLleBayxoea TateAHa AnekcaHapoBHa
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BBE/IEHHNE

Ilesmn 1 3252491 0CBOEHHA JHCIIHILTHHBI
[{enpr0 OCBOSHHS JHCIIHILIHHEI SBISETCS (POPMHPOBAHHE Y CTYAEHTa 3HAHHI, YMEHHIt

H HaBBIKOB B OOJIaCTH METPOJIOTHH H CTaHAAPTH3AIlMH B Pa3IHYHBIX cepax AeITeIbHOCTH IS
oOecrieueHHSI >(P(QEKTHBHOCTH 5HTOH JAEATEIIPHOCTH 3a CYET IIOBBIIIEHHS JOCTOBEPHOCTH
pe3ylbTaTOB H3MePeHHH H IIPAaBHIIBHOTO HCIIONB30BAHHS  CIEI[HAIbBHOH HOPMaTHBHOM
JOKYMEHTAI[HH, BEIOOpa H3MePHTEIIbHOH TEXHHKH I ONpelelIeHHS (PH3HYEeCKHX BEIIHYHH H
IIOBEPKH METPOJIOTHYECKHX XapaKTePHCTHK H3MEPHTEIIbHOH TEXHHKH, H3ydeHHe H 00paldoTKa
CHTHAJIOB H3MEPHTEILHON HH(OPMALHH.

3agayaMH OCBOEHHS JHCIIHIUIHHEI:

H3YUYEHHE IIPHHIMMIIOB 00ecTieYyeHH s eJHHCTBA H3MEPEHHH, 00eCIIeYHBAOIINX 3aJaHHbIE
KpPHTEePHH KauyecTRa,

BEIOOP METOMOB H CPEACTB HM3MEPEeHHH ¢ 3aJaHHBIMH  MEeTPOJIOTHYEeCKHMH
XapaKTEePHCTHKAMH,

BEIOOP METOJIOB OpraHH3alMH H3MEPHTEILHOIO 3KCIEPHMEHTA, H3YUEeHHE CXEM, ITPaBHII
H TIOPSIIKA ITPOBEIEHH ST H3MEPEHHIH

H3YUEHHE METOJIOB H IIPHHIMIIOB CTAHJaPTH3AIHH,

H3YUEHHE H3MEPHTEIIBHOH TEXHHKH, €€ MeTPOJIOTHYEeCKHX XapaKTEePHCTHK IIPH
onpeielIeHHH (PH3MYECKHX BEIIHYHH,

H3y4eHHe H 00paboTKa CHTHAJIOB H3MEePHTEIbLHOH HH(OPMALIHH.

KoMnerennun oOy4amimmerocs, ¢QopMHpYeMble B  pe3yJbTare H3y4YeHHSH

JUCIIHIIJTHHBI:
[ImaHmpyeMele pe3yIbTaTkl
OOVUeHHA 1O AUCI[ITUTHHE
Kon. ¢opmyrHpoBka Kom, go HPOBKA HHIHKATOPAa (MO o ), Xa aiITEHIIB IITHE
KOMITETEHI[IIH » POPMYIHD P AYIIO), 2P PHEYIO
3TaIsl OPMIPOBAHHIA
KOMITe TEHI[H I, HHIHKATOPOB
OIIK-7 Cmocoben | 1J-3 OIIK-7 IlpumeHseT meTompl H | PaboTaeT ¢ HOPMATHBHEIMH
HCITIOJb30BaTh H | OLIEHKY METPOTOTHUECKHX | JOKYMEHTAaMH II0 BOIIPOCAM
COBEPILIEHCTBOBATE XapaKTepPHCTHK CPeICTBa H3MEPEHI | pMeTpOIOrHH.
IIPHMEHIEMEIE cricreMsl | (HCTIBITAHILA); IIpHMeHAeT HOPMAaTHBHEIE
MEHe [JKMEHTa KauecTBa B ITOKYMEHTHI II0 METPOIOTHI,
H]]-4 OIIK-7 OIleHHBAET
IIPOH3BOJACTBEHHOM CTAHAApPTH3AIHH H
TOIpA3 e CHHN ¢ | TIOTPEITHOCTH HBME%E}H[H, TMIPOBENIERHE | ¢eprydhuKaIH B CROCH
IIOBEPKH M KATHOPOBKH CpeICcTBa .
IIPHMEHEHHEM  Pa3IHUHBIX P , P P TpodecCHOHATBHOIM
H3MEPEeHH;
METOIOB H3Me PeHI, ACATEIBHOCTH
KOHTPOIA H THAITHOCTHEH 15 ﬂ' 5 OI1K -7 OIleHHBAET
COOTBETCTBHS ITApaMeTPOB IIPOXYKIHIH
TpeOOBaAHH AM HOPMATHBHO-
TeXHHYECKHX JOKYMEHTOR;
NJI-6 OIIK-7 ObecneynBaeT
TTOTITATOREY O nchornweHIe OOKYMEHTA
AOKYMEHT NoanncAH KauecTRa -
SNEKTPOHHOW NMoArnnchbio
Ceptucukar: 12000002A633E3D113AD425FB50002000002A6 yKI[HH,
Bnapeneu; lLlebGayxoea TateAHa AnekcaHapoBHa
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HAMMEHOBAHHUE ITPAKTHYECKHUX PALOT

No N3 mx
T eMbI ITPAKTHYEC
— HanmeHOBaHHE TeM JHUCIIHIIIMHEL, HX KPaTKOE O0BeM cas
COJlep KaHHE JacoB
IITTHH IIOJITOTOB
bl Ka, 4acOB
7 ceMecCTp

OCHOBHBIE CBeJeHH A H3 MeT PoJIOrHA
I/IBMEPHEMHH BCIIHMYHMHA4, H3MCPHTCIIbHAA IH—I(l)OpMEH_[H_H:
H3MEPCHHCE — HCXOIHEBIC ITOHATHA MCTPOJIOI'HIL.

L. Knaccudukarss naMepeHHH B 3aBHCHMOCTH OT CITOCOOOB 3
IIOIYYEHNS H3MEPSEMON BEMYMHBEL. CraTHYeCKHE H
JITHAMITYECKHE H3MePEHIS

Htoro 3a 7 ceMecTp 3
Htoro 3

CTPYKTYPA U COJAEPKAHUE IIPAKRKTTHECKHUX PABOT

IIpakTHueckas padora Nel. OcHOBHBIe CBeleHHSI H3 METPOJIOTHH

PHCCMHTPHBHEMLIE BOIIPOCHI:

l. HBMEPHEM&H BCIIMHITHA, MN3MCPHUTCIIbHAA HH(I)DIJMELL[HH: H3IMCPCHHC —
HNCXOJHBIC IIOHATIA MCTPOJIOI'II.

2. KHELCCH[I)HKELL[HH HBMEpEHHﬁ B 3aBHCHUMOCTH OT CIIOCOOOB ITOJIYHCHIIA
HN3MCPACMO 11 BEJIMYIIHEI.

3. CraTudecknue 1 ANMHAMITHCCKIIC M3MCPCHIIA

IlepeueHnb JiINTEpATYPHI

IIlepedueHb OCHOBHOM JINTEPATY PHI:

1. PagxeBma S.M. MeTrposorusa, cTaHgapTuzalqusd #  CepTHUKAITU:
yueOHuk a1 By3oB/ SI.M. Pagkesuu, Al .Cxuptnagze, b.M. JlaktuonoB. — M.:
Breicmr. mk., 2011. — 790 c.

2. Kum KK. Merposorus, craggapTuzainus,  cepTuduUkamusa U
snexTpomzMepurenbHad TexHnka / K. K. Kum, I". H. Auucumos, B .JO. bapbapormu,
b.A. JluteuHOoB. — M.: IIutep, 2012. —369 c.

IlepedeHb JOIIOITHUTEIILHOM JIUTEPATYPHI:

1.TTOCT 8.417-2002. EAUHNIILI BEJIITUIH.

2. Aramanag O 1. IIpubopsl 1 METOABI U3MEPEHUS SJIEKTPUUESCKIIX BEIIMUNH.
3 u3g. M.: JIpoda, 2005. 415 c.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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1. O0mIMe MoJI0KeHH A

CaMocTosTellIbHAA paboTa - IDIaHHpyeMas VYueOHas, y4eOHO-HCCIeIOBaTEIbCKAL,
Hay4HO-HCCIIeJoBaTelIbcKasl padoTa CTYAEHTOB, BEIITOIIHIEMAs BO BHeayJHTOPHOE (ayITHTOPHOE)
BpeMd II0 3aJaHHIO M IIPH METOAHYECKOM PYKOBOACTBE IIpeIiofaBarellss, HO ©Oe3 ero
HEIIOCPEICTBEHHOIO y4acTHs (IIpH YaCTHYHOM HEITOCPEIACTBEHHOM YYACTHH ITperofaBaTells,
OCTaBRIISIIOIIEM BeIVIIMYIO POIIb 32 PabOTOH CTYIEHTOR).

CamocTtosarenbHasg padora cTygeHToB (CPC) B BY 3e gBngeTcs BaKHBIM BHIAOM Y4eOHOM
H Hay4YHOH JeATelIbHOCTH CTyacHTa. CamocTosgreiapHass pabora CTYIEHTOB  HIPAET
3HAUHTEIBHYIO POJIb B PEUTHHIOBOH TEXHOIOIHH O0YUEHHS.

K OCHOBHEIM BHIaM CaAMOCTOSITEIILHOM PalOTHl CTYIEHTOB OTHOCSTICS:

— (OopMHpOBAaHHE H YCBOEHHE COJEpKaHHSI KOHCIIeKTa IJIeKIHi Ha  0Oase
PEKOMEHJIOBAHHOH  JIEKTOPOM  YYeOHOH  JIMTEpaTyphl, BKIOYasd  HH()OPMAaI[HOHHEIE
o0pazoBaTelIbHBIE PECYPCHI (3TIeKTPOHHbBIE YUeOHHKH, AIEKTPOHHBIE OHOIMOTEKH H JIP. ),

— HaITHCaHHe JTOKIAJ0B;

— IIOAI'OTOBKA K CCMIHAPAM, ITPAKTHYCCKIIM H HﬂﬁﬂpﬂTﬂpI{BIM pﬂﬁGTﬂI&Ij HX G(l)ﬂphﬂIEHHE;

— COCTABJICHIIC daHHOTHPOBAHHOI'O CIIHCKa CTaTeH H3 COOTBCTCTBYIOIIIHX KXYPHAIIOB IIO
OTpaciisaM 3HaHHH (HE,[[&I‘GI‘H‘-IECIGD{:, IICHXOIIOTHYCCKITX, MCTOAMYCCKIIX H I[p):,

— BBIMIOIHEHHE Y4eOHO-HCCIIEA0BATENb CKIX PadoT, IMPOeKTHAS AeSITelIbHOCTD,

— IIOATOTOBKA ITPaKTHYECKHX Ppa3palOOTOK H PeKOMEHJALHI IO PEelIeHHIO ITPOOIEMHOM
CHTYal[HH,

— BBIIOJIHEHHE JOMAIIHHX 3aJaHHIl B BHJE PEIUECHHS OTAEIbHBIX 3a7a4, ITPOBEICHHS
THIIOBBIX PacyeTOB, PacUeTHO-KOMIIBIOTEPHBIX H HHIHBHAYAIbHBIX PpadOT IO OTJEIbHBIM
paszienaM coAep KaHHs JHCITHIDIHH H T.JT.;

— KOMIILIOTEPHBIH TEKVIIHH CAMOKOHTPOIIF H KOHTPOIb VCIIEBAEMOCTH Ha 0ase
3JIEKTPOHHBIX 00VYUArOIMX H aTTECTYIOIIIX TECTOB,

— BBITIOJIHEHHE KYPCOBEIX paboT (IPOEKTOBR) B paMKaxX JHCIHIUIHH,

—BBITOJTHEHHE BBIITYCKHOH KBAIH(PHKAIHOHHOH pabOTHI H JP.

MeToankKa OopraHM3aiMi CaMOCTOSTEIILHONH PadoThl CTYIEHTOB 3aBHCHT OT CTPYKTYPHI,
XapakTepa M OCOOEHHOCTEH H3Y4YaeMOH MIHCIMIUIMHBLI, 0OOhEMa YacOB Ha €€ H3YYeHHe, BHJa
3alaHNUH JUIS CaMOCTOSTEIBHOH PAa0OTHEl CTYAEHTOB, HHAHBHIYAILHBIX KAYECTB CTYACHTOB H
YCIIOBHH Y4eOHOH AeSTEIIBHOCTH.

[Iporiecc opraHuzaii CaMOCTOATEIIPHON PpaldoThHl CTYIAEHTOB BKIIOYAET B ced4
CIIeIVIOII[HE BTaIIbI:

® IIOJrOTOBHTEILHBIN (OIpeJelIeHHe IIelIel, COCTaBIIEHHE ITPOrpaMMEI, ITOATOTOBKA
METOAHYECKOr0 00eCIIeYeHIS, ITOATOTOBKA 000PYIOBAaHH ),

® OCHOBHOMH (peal3alis IIPOrpaMMbl, HCIIOIb30BaHHE IIPHEMOB ITOHCKa HH(POPMAILTHH,
YCBOEHHS, IlepepaOOTKH, IIpHMEHEHHS, Ilepellaud 3HaHHH, (PHKCHPOBAHHE pe3YyIIbTaToB,
caMOOpraHH3aLH ITpoliecca padoThI);,

® 3AKIFOYHTEIFHBIN (OIleHKAa 3HAYHMOCTH H aHaJIIH3 Pe3ylIbTaTOB, HX CHCTEMATH3aL[H,
olleHKa 5S((PEeKTHBHOCTH IIpOrpaMMbI H IIPHEMOB PalOOTBI, BEIBOALI O HAaIIpaBJIEHHSIX
ONTHMH3ALHH TPY/A).

CamocTrosTelnpHasa padora 1Mo JUCIHIUIMHE « OCHOBBI METPOIIOIHH, CTaHJApTH3AIlMH H

KOHTPOJIA KauyecTBa B CTPOHTEIILCTBE » HalpaBlIeHa Ha (POPMHpPOBAHHE CJIeXYIOI[HX
KOMIIETeHITHH:

[1aHHpyeMble Pe3yIIbTaTkl

00OVUeHHT TIO HCIIIIDIHHE
Ko chonvvamorka yd JTHCIT

NOKYMEHT NOANUCAH ] Ka HHIIKaTopa (MOIyIIO ), XapaKTePH3YIOIIHE
SNEKTPOHHOW MOAMNUCHIO STAIET OPMIPOBAHTA
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Webayxoea TateaHa AnekcaHOpoBHAa KOMIIETCHITHH, HHAHKATOpPob
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COBCPIICHCTEOBRATE XAPAKTEPHCTHK CPEICTEa HIMCPECHILI | METPOIIOIHH.

ITPHMEHACMBIC CHCTEMSI | (FMCIIBITAHIA); IIpHMeHsIeT HOPMATHBHEIE
MEHE KMEHTa KauecTBa B TOKYMEHTEl II0 METPOJIOTHI,
IIPOH3BOJICTBEHHOM -4 OIIK-7 OIeHMBAeT | cTaHAApTH3ALMH H
Mo/pa3 e e I ¢ | TIOTPENTHOCTH H3MepeHIL, IIPOBEIEHNE | cepTH (QHKAIMH B CBOEIL
ITpIMeHeHHeM  pasyiuHELK | TOBEPKH 'II KaTHOPOBKH CpeACTBa podecCHOHATBHOIT
METO/IOB H3Me pPeHH A, HSMEPEHITL ACATCIIBHOCTH
KOHTPOILA H THATHOCTHKH 115 OIK.7 o ———
COOTBETCTBHSA TIApaMeTPOR ITPOIYKIHH
TpeOOBaAHH M HOPMAaTHBHO-

TEXHHYCCKHX JOKYMCEHTOEB,

JI-6 OIIK-7 ObecnieynBaeT
IOATOTOBKY H 0()opMIIeHHEe JOKYMEHTa
UL KOHTPOILL KayecTBa H

Ce pTH(HKAI[HH ITPOTYKI[HH;

2. Ileab n 33232498 CAMOCTOAT €JILHOH PadOThI

Beavirmasa 1ems opraHmsaimi H ocyinecTBiIeHHsI CPC coBnamgaeT ¢ Ienbio OOYVUEHHS
CTyIeHTa — (popMHpoBaHHe HaOopa OOIIeHAayYHBIX, IPO(EeCcCHOHAIBHBIX H CIIEI[HAIbHBIX
KOMIIETEHIHH OyAyIero 6akanaBpa 1o HarnpasiaeHHIO IToAToTOBKH 08.03.01 CTpoHTelnbCTRO.

[Tpu opranmzarmn CPC BaKHBEIM H HeOOXOHMBIM YCIOBHEM CTAHOBSITCS (DOPMHPOBaHHE
YMEHHUS CaMOCTOSATENBHON padoThl I IIPHOOPETEHHMS 3HAHHI, HABEIKOB H BO3MOKHOCTH
OpraHM3aIii VIYeOHOH M HAYYHOH JEeATeIbHOCTH. 1[eIb0 caMOCTOSTENIbHONH PaboThl CTYAEHTOB
SIBIISIETCSA OBIaJeHHe (DYHJAaMeHTaIbHBIMH 3HAHHAMH, HPO(PecCHOHATBHBIMH YMEHHSIMH H
HaBBIKAMH  JESTeIbHOCTH TII0 ITPO(IUIIO, OIILITOM TBOPYECKOH, HCCIIeJZOBaTEIIbCKOMH
IESTEIILHOCTH. CamocrtosrenbHass  pabora CTYJIEHTOB CITOCOOCTBYET Pa3BHUTHIO
CAMOCTOST EJIbHOCTH, OTBETCTBEHHOCTH M OPraHH30BAHHOCTH, TBOPYECKOI'O ITOAX0 1A K PEIIEHHIO
npo0eM y4eOHOro H Mpo(eCCHOHAIBHOT O YPOBHSL

Sagauamvi CPC gBiIsroTCS:

— CHCTEMaTH3al[Ms W  3aKpellyIeHHe IIOIYYEHHBIX TeOpPeTHYECKHX  3HAHHH |
ITPaKTHYECKHUX YMEHHH CTYIEHTOB;,

— yrinyOlIeHHE U PacCIIIPeHHE TEOPETHYECKHX 3HAHHI,

— (popmMiipoBaHME YMeHHII HCIIOIb30BaTh HOPMATHBHYIO, ITPAaBOBYIO, CITPaBOYHYIO
TOKYMEHTAIIHIO U CIIEI[HATIbHYIO IIHTEPaTypy,

— PpasBHTHE IT03HABATEIILHBIX CIIOCOOHOCTEN M AKTHBHOCTH CTYIEHTOB. TBOPYECKOH
HHHUIHATHBEL, CAMOCTOSTEIFHOCTH, OTBETCTBEHHOCTH H OPraHN30BaHHOCTH,

— (bﬂphﬂ[pﬂEEl}]IIE CAMOCTOATCIIBHOCTH MBbBIIIIICHIA, CIIOCOOHOCTEH K CaMOPa3BHTHIO,
CAMOCOBCPHICHCTBOBAHHIO H CAMOPCAJIH34IlIH,

— Pa3BHTHE HCCIEe0BATEIbCKHX YMEHHI,

— HCIIOIB30BaHHE MaTepHala, cOOpaHHOIO H ITOIIYYeHHOI'O B XOJIE CaMOCTOSTEIbHBIX
3aHSATHH Ha CEMHHapaX, Ha IIPaKTHYeCKHMX H Ja00paTOpHBIX 3aHSATHSAX, IIPH HaIFMCAaHHH
KYPCOBBIX H BBIOTYCKHOH KBaTH(HKAI[HOHHOH paboT, mIia 3(QPeKTHBHOH ITOATOTOBKH K
HTOTOBBIM 3aYeTaM H SK3aMeHaM.

3. Texnousornveckas KapTa CaMoOCT 0fiTe/JIbHOH pﬂﬁﬂ'l'bl CTYJICHTA
]

[NOKYMEHT NMOAMNWUCAH O0BEM YacOB, B TOM YHCIIE
SNEKTPOHHOW NOANMUCHIO DEACTRA H K OHTAKTH
CepTudukar:  12000002A633E3D113AD425FB50002000002A6 XEH OO
Bnapeneu: Websyxoea TatbAHa AnekcangpoBHa CPC dsl paﬁo‘ra Bcero
OLIEHKH )
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HIIHII, IIpernogara
HHIHKAT TeJleM
opa(oB)
7 ceMecTp
Iloarororka K |
OIIK-7 | mpakTHYecKHM paboTaM o0eceAOBaNIE 0,51 0,06 0.6
(MI-3 | ITogroroBka x ColeceloBaHHE | () Q] 0.09 0.9
OIK-7, | TabopaTOPHEIM paboTaM "' "' "'
Hfu'ﬁ% IlomroToBka K CoOleceoBaHIE 0.4 0.05 0.45
OITK-75 JTEKI[HOHHBIM 3aHSITHSIM ’ ’ ’
-5 CaMOCTOSTEIBHOE
OIK-7, | H3y4YeHHE HCTOYHHKOB CobecenoBanne | 57 69 5.86 58.55
/-6 JIUTEePaTyPEI
OLIK-7) [loaroroBka goKIama Jloxman 9 1 10
Hhtoro 3a 7 ceMecTp 63.45 7.05 70.5
HUroro | 63.45 7,05 70,5

4. Ilopsaaox BLOIOJTHEHHA CAMOCT OATEIbHOH Pad0ThI CTYI€HT OM

4.1. Memoouueckie pexomenoayiiil no pabome ¢ yuebuoil numepanmypoil

[Ipn pabore ¢ KHHIOH HeOOXOMHMO ITOZOOpaTh IHTEPATYPY, HAYYHTLCS IIPABHIIBHO €€
YHTaTh, BECTH 3aIllHCcH. [[71 rmog0opa JIHTepaTyphl B OHOIHOTEKe HCIIONb3YIOTCS aI()ABHTHEIH H
CHCTEMATHYECKHIT KaTalIOrH.

BaXHO IMOMHHTE, YTO Pal[HOHAIbHbIE HABBIKH PadOThl ¢ KHHIOH - 3TO BCerja OOIbIIas
SKOHOMH ST BpeMeHH H CHIL.

[IpaBHIBLHEIH TOAOOP VYeOHHKOB PEKOMEHAYETCS IIPeIlofaBaTeileM, YHTAROLIIM
JIEeKIHOHHBIN Kypc. HeoOxomammas mrepaTypa MOXKeT OBITh TaKKe YKas3aHa B METOQHYECKHX
pa3paboTKax 110 JaHHOMY KYPCY.

M3yyasg maTepHan 1mo yu4eOHHKY, CIeAyeT IEePEXOAUTE K CIEAYIOIIEMY BOIIPOCY TOIIBKO
IIOCIIE TPABWILHOTO VSACHEHHS TIIPEABIAVIIETO, OIMCHIBAsS Ha OyMare BCE BBIKIAIKH H
BBIYHCIIEHHS (B TOM YHCIe Te, KOTOphle B YYeOHHKE OIYINEHBI HJIH Ha JIEKIHH JaHbI I
CaMOCTOST EJIbHOI'O BEIBOJIA).

[Ipu m3ydyeHHH mo00H JUCIMIUIHHEL OOJIBIIYIO H Ba;KHYIO PO HI'PAaeT CaMOCTOSTEIbHAS
HHINBHYalIbHas padora.

Ocoboe BHHMaHHE CIeAyeT OOpaTHTh Ha OIIpelelIeHHE OCHOBHBIX ITOHSATHII Kypca.
CTYIEHT TOJKEH MOAPOOHO pa30Hparh ITPHMEPBI, KOTOPEIE IMOSCHSIOT TaKHE OINpelelleHHS, U
YMETh CTPOHUTh AHAIIOTHYHBIE IIPHMEPHl CAaMOCTOSTeNbHO. HyKHO m00GHBaThECS TOYHOIO
IIPEACTABIIEHHS O TOM, 4YTO H3YYacllb. [IOIIE3HO COCTABIISTH OIIOPHBIE KOHCIIEKTHI. lIpH
H3YYEHHH MaTepHajla II0 Y4eOHHKY ITOJIe3HO B TeTpaJH (Ha CIIEIHAIBHO OTBEAESHHBIX ITOJISX)
IOTOJIHATE KOHCIIEKT JIEKI[MI. TaM 2Ke CIeAyeT OTMEYaTh BOIPOCHI, BEIJIEIEHHEBIE CTYIAEHTOM
IUISI KOHCYIIBTAL[HH C ITPEITOLABaTEIIEM.

BRIBOIBI, TIONMYUYEHHEIE B PE3YIIbTATE H3YUEHHS, PEKOMEHIYETCA B KOHCIIEKTE BBIICIISTH,
YTOOBI OHH ITPH ITEPEUNTHIBAHHI 3aITHCEH JIYYIIE 3aIIOMHHAIHCh.

OIBIT ITOKA3BIBA€T, YTO MHOITHMM CTYIAEHTAaM ITIOMOTaeT COCTaBJIEHHE JONCTA OIIOPHBIX
CHTHAJIOB, COJIEP KAII[er0 BaXKHEHIIHEe H HaHOOIIee 4acTO YIIOTpeOIsgeMble (pOpPMYIIbI H ITOHSTHSL.
Takol JIHCT ITOMOTraeT 3allOMHHTL (POPMYIIBI, OCHOBHBIE ITOJIOKEHHS JIEKI[HH, a TaKKe MOJKeT
CIIYKHTB ITOCTOSIHHBIM CITPAaBOYHHKOM JJIS CTYAEHTA.

" DOKYMEHT MOAMNMUCAH 'bIO TIO3HABATEIIBHOH JESATEIILHOCTH. Ee 1emp —

SNEKTPOHHOW NOAMMCHIO . OT TOTO HAa CKOJIBKO OCO3ZHAHHA YHTAIOII[IIM

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 ( -

Bnapeneu: Webayxoea TateAHa AnekcaHgpoBHa dllICHHH K IICHaIlHOMY CIIOBY (HAHIHM Hy’KHbIC
IO HaCTHYHO, KPHTHYCCKH ITPOaHAJOISHPOBATD
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BEIIETISIOT uemsipe 0CHO6HbLE YCIMAHOGKU 6 UWHIEHUI HAYUHOZ0 MeKCmd:

HH(OPMAIHOHHO-TIOHCKOBEIH (3a/jaya — HAHTH, BBIJEIIHTh HCKOMYIO HH() OPMAITHIO)

ycBaHBarom[asA (yCHJIMSA YHTaTelIs HaIlpaBlIeHBI Ha TO, YTOOBI KaK MOJKHO IIOITHEE
OCO3HaTh M 3alIOMHHTh, KaK CaMH CBEJEeHHS, H3JIaraeMble aBTOPOM, TaK H BCIO JIOTHKY €ro
pacCcyKIcHHI)

aHAJTHTHKO-KpHTHYecKas (YHTaTellb CTPEMHTCS KPHTHUECKH OCMBICIHTh MaTepHall,
IIPOAHAITH3HPOBAB €0, OIIPeIeNHB CBOE OTHOIIEHHE K HEMY)

TBOpUYecKasd (CO3/aeT y YHTATeIsI TOTOBHOCTh B TOM HIIH HHOM BHJIe — KaK OTIIPaBHOI
IIYHKT JJIS CBOMX pacCyXAeHHH, KaKk o0pa3 AIII JeHCTBHS IO aHAJIOTHH H T.II. — HCITOJIb30BaTh
CY)KIEHHS aBTOpa, XOJA ero MBICIeH, pe3ylnbTaT HaOmIoJeHHS, pa3paboTaHHYIO MeTOJHKY,
TOIIOJIHUTE HX, IIOJABEPTHYTH HOBOH IIPOBEPKE).

OcHoeHble GUObL CLCIEeMAMUUPOEAHH 0Ll 3aNLCL NPOYUINAHHO2O:

AHHDTHPDEE]HHE — IPEACIIBHO KpPATKOC CBA3HOC OIDICAHIIC HpGCMDTpEHHDﬁ HIIH
HPGIHITEI,HHGﬁ KHIHI'H (CT&TLH):. cC COACPKaHIA, HCTOUHHKOB, XdPdKTCPa H Ha3HAYCHH A,
HHEII—]IIPGEEIHHE — KpaTKasd JIOTHYCCKasdA  OpraHH3aIllHAd TCKCTa, PaCKPBIBAIOII[A4A

COIEPKAHHUE H CTPYKTYPY H3YUYAEMOIr' O MaTepHaia,

TesupoBaHHe — JIAKOHHYHOE BOCIIPOHM3BEIAEHIE OCHOBHBIX VTBEpPKIEHHII aBTOpa 0e3
TIPHBIIEYeHHS (PAaKTHYECKOro MaTepHala;

[{uTHpoBaHIEe — JOCIOBHOE BRIIINCHIBAHHE M3 TEKCTA BBIJIEPIKEK, H3BJICUCHHI, HaHOOIee
CYIIIECTBEHHO OTPaKaroIX TY HIIH HHYIO MBICIIb aBTOpa,

KoHCIIeKTHpOBaHHE — KpaTkKoe MW IIOCHEJOBATEILHOE H3JIOKEHHE COHEPKaHHI
ITPOYHTAHHOTO.

KOHCITEKT — CITIOXKHBIHN CIT0CO0 M3II0KEHHS COAEPKAHN S KHUTH IIH CTaThbH B JIOTHYECKOMH
ITOCIIEAOBATEIILHOCTH. KOHCIIEKT aKKYMYIIMpPYeT B cebe MpeabIAYINIE BHILI 3aICH, ITIO3BONISIET
BCECTOPOHHE OXBATHTh COMIECP KaHIE KHHTH, CTaThbH. [I03TOMY YMEHIHE COCTaBIATh IIJIaH, TE3HCHL,
JeT1aTh BRIIIMCKH U APYrHE 3aITHCH OIPeJeNsIeT H TEXHOIOTHIO COCTABIIEHH S KOHCIIEKTA.

Memoouueckie pexomenoaiiil RO COCMAGTEHUIO KOHCHEKNA:

I. BHHMaTEIbHO MPOYHTANTE TEKCT. YTOUHHTE B CIIPABOYHOH JIHTEPATYpPE HEIIOHSTHBIE
crioBa. 1Ipu 3aroicH He 3a0yIbTE BEIHECTH CIIPABOYHEIE JaHHBIE Ha ITOJIS KOHCIIEKTA,

2. BeigemiTe rimaBHOe, COCTABBTE ITNIAH,

3. Kpatko copMyIHpYHTE OCHOBHBIE ITOJIOKEHHS TeKCTa, OTMeThTe apryMEeHTAaIL[HEO
aBTOPA;

4. 3aKOHCIIEKTHPYHTE  MaTepHal, 4YeTKO  cleayd  IIYyHKTaM  IuaHa.  llpm
KOHCITEKTHPOBAHHH CTapalTeCh BBIPAa3sHIb MBICIIB CBOMMH CIOBAMH. 3allICH CIEAYET BECTH
YETKO, SICHO.

5. I'paMOTHO 3aImMChIBANTE IHUTATHL. [[HTHPYS, YUHTBRIBANTE JIAKOHHYHOCTh, 3HAYHMOCTD
MBICIIH.

B TeKcTe KOHCIIEKTa KelMaTelIbHO ITPHBOIUTE HE TOIBKO TE3HCHBIE ITOIOMKEHHS, HO H HX
JoKa3aTenbcTBa. [IpH odopMIeHHH KOHCIIEKTa HEOOXOIHMO CTPEMHTIBLCS K €MKOCTH KaKIOro
IPeJIOKEHHI. MBICIIH aBTOpa KHHTH CIIEAVET H3JIaraTh KpaTKo, 3a00TSCh O CTHIE H
BBIPA3HTEILHOCTH HAIIHCAHHOI'O. YHCIIO JOIMOIMHHTENBHBIX 3JIEMEHTOB KOHCIIEKTA JOIKHO OBITh
JOTMYeCKH  OOOCHOBAHHBIM,  3allMCH  JOIKHBI  PACIpPEedelsarbcsl B OIPEIEIIEeHHOH
ITOCIIEAOBATEIILHOCTH, OTBEYAIOMIEH JIOTHYECKOH CTPYKIVPE ITPOHU3BENcHHSI. IS YTOUHEHHS H
JOTIOJIHEHHS HEOOXOMIIMO OCTABIISATH ITOML.

OB1aJicHHe HaBBIKAMH KOHCIIEKTHPOBAHHS TPeOYyeT OT CTYAEHTa I[ENeYCTPEMIEHHOCTH,
ITOBCEHEBHON CAMOCTOSTEIBFHOH PalOTHI.

Bﬂl][]ﬂtbl JIH CﬂﬁECEﬂDEﬂHHH
AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapgeney:  LleBayxoea TaTbsiHa AnekcaHapoBHa - YpoB€HDb
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Kitaccrdnkaimgisa (pH3HIeCKIIX BEJIHYHH.

CHCTeMBI eJTHHHI] (DH3HYECKHX BeJTHIHH.

MexayHapoaHasa cucreMa eauHuy CH.

[Ixamer OB.

HM3MepeHHe. 271eMeHTHI ITPOIecca H3MEPEHHH.

Crny4aiHas IMOTPEIHOCTh. ToYeyHbIe H HHTEPBAIbHEBIE OLIEHKH CITYYaHHOH
ITOr'PEIITHOCTH.

CHcTeMaTHYeCKHE ITOTPEMHOCTH. CITOCOOH! BRISBIIEHH S H HCKITFOUEHH 5
CHCTEMATHYECKHUX TTOTPEIHOCTEH.

ToueuHass H HHTepBalbHAg OIIEHKA CHCTEMATHUYECKOH ITOTPEIHOCTH.

['pybas norpermHocTs. KpUTepHH OIIEHKH.

HeorpeaeneHHOCTE pe3yiibTaTa H3MEPEHHIL.

OO0paboTka pe3yIIbTaTOB H3MEPEHHH. | IpsMble H3MepPeHHI ¢ MHOI'OKPATHBIMI
HaOTFOIEHISIMH.

OO6paboTKa pe3yIbTaTOB H3MEPEHHI. KOCBEHHBIE H3MEPEHIS

O0paboTka pe3yIbTaTOB H3MePEHHH. CepHH Pe3yIIbTaTOB H3MEPEHHH

HasHadyeHHe H () yHKITHOHAJIbHbIE BO3MOKHOCTH aHAJIOTOBBIX H [[O

YeThIpe COCTABILSIIOIIIE ITOIPEIMHOCTH aHAIOT H ITH(POBEIX BOIbTMETPOB.
OTHOCHUTEIIbPHAA M aOCOIFOTHAS IIOTPEIIHOCTE HM3MEPEHHH, ITONYYAEMBIX C ITOMOIIBIO
BOJIbTMETPA. Kitacc TOUHOCTH BOJIbTMETPA.

CTPYKTYPHBIE CXEMBI MEKTPOMEXAHHYECKHX BOIIBTMETPOB ITOCTOSHHOI'O U IIEPEMEHH OO
TOKOB, BEITOITHEHHBIX HAa OCHOBE MHKPOaMIIEpPMETPA.

CTPYKTYPHBIE CXEMBI AQHAJIOTOBBIX JIEKTPOHHBIX BOJIIBTMETPOB ITOCTOSIHHOTO H
IIEPEMEHHOI O TOKOB.

BrmisHie popMbI cHIHalla Ha ITOKa3aHHe BOJIbTMETPOB.

I1oBBINIEHHBLIA YPOBEHDb
Y CIIOBHS H3MEPEHHH.
TOYHOCTE pes3yIbTaTa H3MEPEHHH.
Kimaccudukarmsa H3MepeHHI.
MeToabl H3MEPEHHH.
[lorpenmocTts pesynbpTaTa H CpeACcTBa H3MEPEHHH.
KitaccudukaIgisa morpenmocTei.
CHcTeMaTHYeCKas IIOrPEIMHOCT. OCHOBHBIE TTOH SITH L.
['pyGas norperHocTs OCHOBHBIE TIOHSITHS.
OIleHKa HEOTIPEAEIIEHHOCTH H3MEPEHIH.

. Knaccudukarmsa CH.

. OTaJIOHHI.

. Merponormyeckue xapaxkTepucTHKH CH.

. Kimacc Tounoct CH.

. Kimaccuduxkaigisa H3aMepHTEIbHBIX ITPHOOPOB.

. 3HaYEHH L, XapaKTePH3YIOIIHE JIeKTPHUYECKHIE CHTHAIBI PAa3/IYHOH (POPMEI
. Cucrema obecrieyeHH I eIHHCTBA H3MEPEHHII.

. OpranuszaioHHas CTPYKTYpa CHCTEMEBI 00e CIIeUeHH S €IHHCTRBA H3MEPEHII.
. MeTponornyeckuii KOHTPOIIb.

. YTBepxkaeHHe THITa CH.

. Metponoruueckad arrecrais CH.

OOKYMEHT NoanunucAH
SNEKTPOHHOW NOANUCHIO

Ceptudmkar:= —12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: [leBayxora TateAHa AnekcadHpoBHa JEKH.
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25. MexayHapoaHas OpraHH3aI[isa Mep H BecoB, MeKIyHapoHas OpraHH3aI[Hs
3aKOHOATEIIFHOH METPOIIOTHH.

4.2. Memoouueckite pexomenoaijiil o NOO2OMOEKe K NPAKIMUYECKUM 1L 1AOOPamopHblM
3AHAMUAM

JIs1 Toro yToOBl IMpaKTHYeCKHEe M T1a0opaTOpHBIE 3aHATHS IIPHHOCHIM MaKCHMAaJIbHVIO
O3y, HEeOOXOAHMO IIOMHHTL, YTO VIIpa)kHEHHe H PelIeHHe 3aJa4 IIPOBOASICS IIO
BRIUNTAHHOMY Ha JEKI[ISIX MaTepHaly H CBS3aHbl, KaK ITPaBHIIO, C JIETaJIbHBIM pazbopoM
OTJIEIBHBIX BOITPOCOB JIEKITHOHHOIO Kypca. CleyeT MOAUYEPKHYTh, YTO TOIBKO ITOCIE YCBOSHHS
JIEeKIITHOHHOI'O MaTepHajla C OIIpeJelIeHHOH TOYKH 3peHHS (a HMeHHO C TOH, C KOTOpPOH OH
H3JIaraeTcs Ha JeKIHIX) OH OyeT 3aKpellIsaThCcs Ha ITPaKTHYeCKHX 3aHSITHSIX KaK B pe3yilbTaTe
OOCYXKIEHHSI H aHalIH3a JIEKIMOHHOIO MaTepHajia, TaK H C ITOMOIIBIO PEIIeHHS ITPOOIEMHBIX
CUTVYaL[MH, 3aJa4. [IpH 5THX VYCIOBHSX CTYIAEHT HE TOJIBKO XOPOINO YCBOHT MaTe€pHall, HO H
HAY4YHTCS IPHMEHSITh ero Ha IpaKTHKe, a TaK)Ke ITOIMYYHT JOIONMHHTEILHBIH CTHMYI (H 3TO
OYeHb BaKHO) IS AKTHBHOH ITPOPaOOTKH JIeKIHH.

[Ipn caMoCTOSATEIbHOM pellleHHH 3aa4y HYKHO OOOCHOBBIBATh KaXKABIH 3TAll PEIcHHS,
HCXOIS M3 TEOPeTHYECKHX TTOJIOKEHHH Kypca. ECIIH CTYIEHT BHANT HECKOIBKO ITYTEH pPEIEHHS
ITpoOneMsl (3aJadyi), TO HYKHO CPaBHHTb HX H BBIOpaTh caMbI pallHOHAIBHEIH. [lonme3Ho 1o
Hayala BBIVMCIEHHI COCTaBHTh KpaTKHH IIIaH peIleHHS ITpoOneMbl (3agaul). PereHue
IMpoOlIeMHBIX 3aJa4 WIH IIPHMEPOB CIeAYeT H3lIaraTh IIOAPOOHO, BBIYHMCIEHHS PacIIoiararh B
CTPOrOM IIOPSIAKE, OTHENSISI BCIIOMOTIaTelbHBIE BBIYMCIEHHS OT OCHOBHBIX. PelleHHS IIpH
HeOOXOAMMOCTH HYKHO COITPOBOKIATh KOMMEHTAPH M, CXEMAaMH, YePTEKaMH H PHCYHKAMH.

Cleayer IIOMHHTB, UTO PEeIIeHHE KaxXJIoH YUeOHOH 3aJauyl JIOIIKHO JOBOAHUILCS M0
OKOHYATEJIbHOT' O JIOTHYEeCKOrO OTBETAa, KOTOPOro TpedyeT VYCIOBHE, H II0 BO3MOKHOCTH C
BBIBOJIOM. [IOIyUeHHEBIN OTBET CleAyeT ITPOBEPHTH CIIOCO0aMH, BHITEKAIOIHMH H3 CVYIIECTBA
naHHOH 3amayd. I[lomesHo Taxke (ecaH BO3MOKHO) pellaTh HECKOIBKHMH CITocoO0aMH H
CPAaBHHTL IIOJYUYEHHBIE Pe3VyibTaThl. PellleHHe 3aJay JAaHHOIO THIIA HYKHO IIPOAOIIKATEL [0
ITPHOOPETEHIS TBEPABIX HABBIKOB B HX PEIIIEHHH.

4.3. Memoouueckiie pexomeHoay il no camonpoeepke 3HAaAHLL

[Iocne M3ydyeHHS OIpeeIeHHON TEMBI IO 3allCsSM B KOHCIIEKTE H YUeOHHKY, a TaKkKe
pPEIeHHI JOCTaTOYHOr 0 KOIHYECTBA COOTBETCTBYIOIIMX 3ajay Ha IPAKTHYECKHX 3aHSTHSX H
CaMOCTOSTEIIFHO CTYAEHTY PEeKOMEHAYETCS, TIPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HAHMI,
OTBETHB Ha KOHTPOJIbHBIE BOITPOCHI 10 H3YVUYEHHOH TEME.

B cnyyae HeoOXOMMMOCTH HYKHO eII[e pa3 BHUMATEIbHO pa300parhCcsa B MaTepHalle.

MHorma HeIoCTaTOYHOCTh YCBOEHHS TOI'O HIIM HMHOI'O BOITPOCA BBISCHSETCS TOIBKO IIPH
H3YVUEHHH JaJIbHEHIIEr 0 MaTepHana. B 3ToM ciiyyae HaJo BEPHYTHCS Hazal M IIOBTOPHUTE IUIOXO
YCBOEHHBIH MaTepHal. BaXHBIH KPHTEPHIl YCBOEHHS TEOPETHYECKOIO MaTepHala - YMEHHE
pelarh 3ajayd I IIPOHTH TeCTHPOBAHHE II0 ITPOHJAECHHOMY MarepHany. OIHAKO CIEXVYET
ITIOMHHUTH, YTO IIPABIIILHOE PEIIEHHE 3aJa4Hd MOKET IIOIYUYHTLCS B Pe3yibTare ITPHMeHEHHS
MEXAaHHYECKH 3ay4eHHBIX (DOpMYII Oe3 ITIOHHMAaHHS CYIITHOCTH TeOPEeTHYECKHX ITOJIOKEHHH.

4.4. Memoouueckue pexomeHOauyul HO HANUCAHUIO HAVYHBIX MEKCHIOE (00K1A006,
pegepamoe, scce, HavuHvlX cimameii i m.o.)

Ilepex Tem, KaKk TPHCTYIIMTh K HAIMCAaHHIO HAYYHOIO TEKCTa, BaKHO pa3zo0paThCd,
KaKOBa MCTHHHAS I[E€]Ib BAIIETO HAVYHOIO TEKCTAa - 3TO IIOMOXKET BaM PasyMHO PaCIpPEIeiINTh
CBOHM CHJIBI M BPEMSL

AOKYMEHT MNOANMCAH "bCSI C MIeeil HAVUHOrO TEKCTa. a JUIS STOTrO

SMNEKTPOHHOW NOANUCEIO j A Y > a A
Ceptudinkat: - 12000002A633E3D113AD425FB50002000002A6 K pasHBIM SBIEHHSAM M (haKTaM HECKOIBKO
Bnapeneuy: Webayxoea TatbaHa AnekcaHgpoBHa :EHIIH):, oo HAYIHTBCA YBIICKATBCA KAaKHMH-TO

3 I[GpaﬁﬂTI{E (II,I[E:H — KdK OIITHMHCTHUCECKAA
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TO3HIMMS M HaIpaBICHHOCTh Ha JJalbHeMHIlee COBEPIIEHCTBOBAHHE YiKe H3BECTHOrO). Bo-
BTOPBIX, HAYYHTHCS OPraHH30BHIBaTh CBOE BPeMs, Belb, KaK H3BECTHO, CBOOOJHOE (OT BCSIKHX
TIIYIIOCTEH) BpeMSI — Ba)KHelIlee YCIIOBHE HACTOSIIEr0 TBOpYeCTBa, JJII HEr0 HAKOHEI[-TO
ITOSBILSIETCA BpeMs. MHOrma MMeHHO Ha OpraHM3al[HI0 TaKOI'O BPEMEHH YXOJHUT HeMalas 4acTh
CHII M TaJIaHTOB.

[Trcate ciliegyeT SICHO M IIOHSTHO, CTapasich OCHOBHEBIE ITOJIOKEHHS (POPMYIIHMPOBATH
YeTKO H HEeABYCMBICIEHHO (YTOOBI H caMOMYy TIIOHATHO OBIIIO), a TaKXke CTPEMSChH
CTPYKTYPHPOBAaTh CBOM TeKCT. KaKIpIH pa3 HAIO IPEACTABRIISATh, YTO Balll TEKCT OYIAET KTO-TO
YHTAaTh H €My 3aXO04YEeTCSd COPHEHTHPOBATHCSI B HeM, OBICTPO HaxXOAHTh OTBETHI Ha
HHTEPECYIOIIHE BOMPOCH (3a0JHO ITpecTaBbTe ce0s Ha MecTe TaKoro 4enoBeka). [IoHSITHO, 4TO
paboTa, HaIHCaHHasI «CIUIOIMIHBIM TeKcToM» (0e3 3arojIoBKOB, 0e3 BBIIEIECHHS KPYITHBIM
IpH(pTOM HaHOOlIee BaXHBIM MeCT H T, II.), Y KYIbTYPHOI'O YHTATeIsI JOIKHA BBI3HIBATh
Opes3rIMBOCTh H JaXKe KaloCTh K aBTOPY (MCKIKOYEHHS COCTAaBISIIOT HEKOTOpPBIE JPEBHHE
TEKCTHI, KOrJa M »KaHp OBLT MHOHM M K TEKCTaM OTHOCHINCH MHaye, Ja M CaMIX TEKCTOB OBLIO
ropa3fl0 MEHbIIlE — He TO, YTO B BIIOXY «HH()OPMAI[HOHHOTO B3pPBhIBa» H COOTBETCTBYIOMIETO
«HH(POPMAIIHOHHOI' O MyCOpa ).

OO0BeM TeKcTa H pa3lIHYHble O(QOPMHTENbCKHE TPeOOBAaHHS BO MHOI'OM 3aBHCST OT
ITPHHATHIX B KOHKPETHOM YUeOHOM 3aBeIEHHH ITOPSIKOB.

Pedepar (moximanm)- 3TO caMOCTOSTEIIFHOE HCCIEAOBAHHE CTYAEHTOM OIIPEIeIIEHHOH
ITpo0eMBbl, KOMIUIEKCA B3aHMOCBS3aHHBIX BOIIPOCOB.

PedepaT He momkKHa COCTaBIATHCS H3 (PparMeHTOB cTareH, MOHOrpadHii, ITOCOOHH.
Kpome mpocroro m3moxkeHHsS (paKTOB H I[HTAT, B pedepaTe JOIKHO ITPOSBIIITHCS aBTOPCKOE
BHJIEHHE IIPOOIIEMEL H €€ PEIleHHU .

PaccMOTpHM OCHOBHEIE 3TaIlbI ITOATOTOBKH pedepara CTYIAeHTOM.

BremtonmHeHNe pedepaTa HaUHHAETCSA ¢ BBIOOPA TEMBEI.

3aTeM CTYIOEHT IMPHXOAHT Ha IIEPBYIO KOHCYIIBTAIMIO K PYKOBOIUTEIIO, KOTOpas
ITpeayCMaTPHBAET:

- 00CYKIEHHE 1IEH U 3a7a4 pabOThI, OCHOBHBIX MOMEHTOB H30PaHHOH TEMBI,

- KOHCYIIbTHPOBAHHE IT10 BOIIpOCaM Io00pa IIMTEPaTyPEI,

- COCTABJIEHHE TIPeABAPHUTEIBHOIO ITJIaHA.

CHeIyIoImMM 3TarnoM SBJsIeTcsa pabora ¢ jaureparypoH. HeoOxommmas Jmreparypa
ITOAOHPAETCS CTYJIEHTOM CaMOCTOSTEIBHO.

IIocre mopbopa mTepaTyphl 1ieneco00pasHO CAenaTh padOYHH BapHaHT IUIaHA PalOoTHI.
B HeM HYXHO BBHIJICIINTh OCHOBHBIE BOIIPOCHI TEeMBI H ITaparpadbl, PacKphIBAIOI[HE HX
COZEPKAHHE.

COCTaBIIEHHBIN CITHCOK JHUTepaTyphl H IIPEABAPHTEILHBIN BapHAHT IUIaHA YTOUHSIOTCS,
COITIACYIOTCS Ha OYEPEMHON KOHCYIBTAIHMH ¢ PYKOBOJHUTEIIEM.

3aTeM HauMHAEeTCS CIHEAVIOINMI 53Tamn padoThl - HM3VUEHHE IJMTEparypel. TOIBKO
BHHMATEILHO YHTAas H KOHCIIEKTHPYS JIHTepaTypy, MOXKHO pa3o0paThCsa B OCHOBHEIX BOIIPOCAX
TeMBbI H IIOATOTOBHTHCS K CaMOCTOSATEIbHOMY (aBTOPCKOMY) H3TIOKEHHIO COEpKaHHS pedepara.
KoHCITeKTHPYS IIEPBOHCTOYHHKH, HeOOXOAHMMO OTPasHIb OCHOBHYIO HJIEK aBTOpa H €ro
ITO3HIMMIO II0 HMCCIEAYEMOMY BOIIPOCY, BBISBHTL ITpoOJIEMBI H HaMETHTh 3afauyl I
OAIIBHEHINEr0 H3VUEHNS JaHHBIX ITPOOIEM.

CucTeMaTH3al[Md H aHaIH3 H3YUEHHOH IHTepaTyphl II0 IIpoOJIeMe HCCIELOBAHH
ITO3BOIISIOT CTYAEHTY Harmcars pabory.

PaOoumii BapHaHT TekcTa pedepara IIpeJocTaBIsSeTCs PYKOBOIHTENIID Ha ITpoBepKy. Ha
OCHOBE paboyero BapHaHTa TEKCTa PYKOBOAHUTEIIh BMECTE CO CTYIEHTOM OOCYXKIaeT

BO3SMOXHOCTH ,I[GIJ&@GTIGI TCKCT4., €10 DdJGIJI'vIJIEHHE. IIocie ,I[DpﬂﬁDTI{H pE(bEpElT CIACTCH Ha
NOKYMEHT NOANUCAH
SNEKTPOHHOW NMoanUChio
Ceptudcmkar: 12000002A633E3D113AD425FB5S0002000002A6

Bnapgeneu: lLebayxopa TatbaHa AneKkcanapoBHa CIIBHBIM YCIIOBHEM BBITTOJIHCHHA ITJIdHA CPC 1o

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Tema pedepaTa MOKeT OBITH BEIOpaHa CTYASHTOM H3 IIpeJIOKeHHBIX B pabodeil
IporpaMMe HIH (JOHJE OIL[EHOYHBIX CPeJCTB JHCIHILUIHHBI, ITHOO OIpejelleHa CaMOCTOSTEIRHO,
HCXOAS H3 HHTEPEeCOB CTYAeHTa (B paMKax H3y4aeMOH JHCIHIDIMHEI). BrIOpaHHYIO TeMmy
He0oOXOANMO COITIACOBAThCHA C IPEITOLABATEIIEM.

Pedepar gomxkeH ObITh HaIlHCAaH HaYYHBIM S3BIKOM.

O0beM pedepaTa JOIKEH cocTaBIATh 20-25 c1p.

Cmpykmypa pegpepama:

e Brenenuie (He Oomee 3-4 crpanmi). Bo BBeleHHH HeoOXOAHMMO 00OCHOBAaTH BBIOOP
TEMBI, €€ aKTYallbHOCTh, OUEPTUTH OOJIACTH HCCIENOBAHMS, OOBEKT HCCIIETOBAHHS, OCHOBHBIE
I[eTH M 33aJaYl HCCIEOBaHH .

® (OCHOBHAS YacTh COCTOHMT M3 2-3 paslelloB. B HHX pacKpBIBAETCS CYTh HCCIIELYEMOH
Impo0ieMsl, IIPOBOIHUTCS 0030p MHPOBOH IMTEPATYPHl H HCTOYHHKOB MIHTEPHET ITO IIpeaMETY
HCCIIEAOBAHNSI, B KOTOPOM JaeTcs XapaKTepPHCTHKA CTeleHH pa3paboTaHHOCTH ITPOOIeMEl H
ABTOPCKasl aHalMTHYECKas OIIEHKA OCHOBHEIX TEOPETHYECKHX IIOAXOJOB K €€ PEIIeHHIO.
M3moxeHne MarTepHala He JODKHO OrpPaHHYHBATHCS JIHING OIMHCATElIbHBIM ITOAXOAOM K
PACKPBITHIO BBEIOpaHHOM TeMbl. OHO TakXke J[JOIDKHO COJEpKaTh COOCTBEHHOE BHJCHHE
paccMaTpHBAacEMOH ITPOOIIeEMBI H H3JIOKEHHE COOCTBEHHON TOYKH 3PEeHHS Ha BO3MOXKHBIE ITYTH €€
PEIEHHS.

e 3axkmoyeHHe (1-2 cTpaHHIEI). B 3aKIHOYEHHH KPaTKO M3JIararoTcs JOCTHTHYTHIE ITPH
H3YVUEHHH ITPOOIeMEBI 1IeNH, TIePCIIEKTHBEI Pa3sBHTHS HCCIIEIYEMOIO BOIIPOCca

e CImCOK HCITOJIb30BAHHOH IHTepaTyphl (He MeHbIIe 10 HCTOYHHKOB), B al()aBHTHOM
ITOpSAKe, O(PpOPMIEHHBIH B COOTBETCTBHH C IIPHHATHIMH IIPaBHIIaMH. B CITHCOK HCITOIIB30BAaHHOH
JIHTEPATYPEl PEKOMEHIYETCSA BKIIFOYATh PabOTHI OTEUECTBEHHBIX H 3apyOeKHBIX aBTOPOB, B TOM
YHCIIE CTAaThH, OIYOJIMKOBAHHEIE B HAYVUHBIX KYPHAllaX B TEYEHHE ITOCIHEMHIX 3-X JIET H CCBHIIKH
Ha PECYPCH CETH MHTEpHET.

e [IpunoxeHue (ImpH HeOOXOMHMOCTH).

Ipeboeaniin x oghopmneritio:

TEKCT C OAHOH CTOPOHEI JINCTA,

mpu@T Times New Roman;

KerTlb ImpH(pTa 14;

MEKCTPOUYHOE PAaCCTOSHHE 1.3,

ITOJIS: CBEPXY 2,5 ¢M, CHH3Y — 2.5 CM, CJIeBa - 3 CM, cIipaBa 1.5 cMm;
pedepaT JoIKeH OBITh IPEICTARIIEH B COPOIMTIOPOBAHHOM BHJIE.

Iopsadoxk zawumel pehepama:

3amura pedepaTa ITPOBOMHUTCS Ha IPAKTHYECKHX 3aHATHSIX, IIOCIE OKOHYAHHS PabOTHI
CTYAEHTAa HaJ HHM M HCIIPaBIIeHHS BCEX HeJOYETOB, BBISBICHHBIX IIPEIOJAaBaTElIeM B XOJE
KOHCYIbTallHi. Ha 3anmuTy pedepaTa oTBOAHTCS 5-7 MHHYT BpEMEHH, B X0JIe¢ KOTOPOTO CTYAEHT
NOIDKEH IIOKa3aTh CBOOOMHOE BIAJcHHE MaTepHalloOM IO 3asBlIcHHON TeMe. [Ipm 3armure
pedepara MPHBETCTBYETCS HCITOIb30BAaHHE MYJIbTHMEIHA -TTPe3eHTaI[HH.

Ouyenxa pegpepama

Pedepar orjeHHBaeTCA 11O CIeAYIOIHM KPHTEPHSIM:

* coOmoIeHHe TpeOOBaHHH K er0 0(pOpMIEHHIO;

* HeOOXOOMMOCTh H JOCTAaTOYHOCTh [JISI PACKPBITHS TEMBI IIPHBEACHHOH B TEKCTE
pedepaTa HHPOPMAIHH,

* YMEHHE CTYAeHTa CBOOOJHO H3/1araTh OCHOBHBIE HJIEH, OTpakeHHBIE B pedepare;

* CITOCOOHOCTh CTVAEHTA ITOHATH CYTh 3aJaBAacMBIX ITPEIOJaBaTelleM H COKYPCHHKaMI
BOITPOCOB H C(POPMYIIHPOBATh TOYHBIE OTBETHI HA HHX.

Kpumepuu overxu:

AOKYMEHT INOANNCAH SHTV. eClIH B JOKTAIe CTVIEHT HCUEPIIBLIBAIOIIE

3NEKTPOHHOW NOANUCHLIO | Y, A a;[. YA P e,

CepTuddnkar -~ 12000002A633E3D113AD425FB50002000002A6 ) M3JIAraeT MaTepHal, CBOOOMHO CIIPABISETCS C
Bnapeneu; Webayxoea TatkAHa AnekcadapoBHa IMCHCHHA BHEIHIIﬁ; HCITIOIIBb3YET JJIA HAIDICAHILA
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JIOKIaJa COBpPeMeHHBIe HayyHble MaTepHallbl, aHaIH3HpPYeT IIOIYYeHHYI0 HH(pOPMAIHIO,
ITPOSBIISIET CAMOCTOSATEIIbHOCTS IIPH HAITHCAHHH JOKIIaja.

Oyenka «xopouto» BBICTABISETCS CTYAEHTY, €©CIH KaueCTBO BBIIIOIHEHHS JOKIaja
JOCTATOYHO BBICOKOE. CTYIAEHT TBEPAO 3HAET MaTepHall, IPaMOTHO H IIO CYIIECTBY H3JIaraeT ero,
He JOITYCKasl CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOITPOCHI IO TeMe JTOKIIaAa.

Oyenxa «yooenemeopuniensHoy BBICTABISIETCS CTYAEHTY, €CIH MaTepHal JIOKIaja
H3IIaraeTcs YaCTHYHO, HO IPOOEIbl HE HOCAT CYIIECTBEHHOI'O XapaKTepa, CTYAEHT IOITYyCKaeT
HETOYHOCTH H OIIMOKH ITPH 3aIlUTe JOKIaja, JaeT HeJOCTaTOYHO ITpaBHIbHBIE (DOPMYIHPOBKH,
HaOTIOMA0TCS HAPVYIIEHHS IOTHYECKOH ITOCIIEA0BATEIILHOCTH B H3JIOKEHHH MaTepHala.

Oyenka «Heyooer1emeopimenvHoy BBICTABISETCA CTYIAEHTY, €CIH OH He ITOATOTOBHII
IOKIIA IIH IOITYCTHI CVYIIECTBEHHBIE OIMHOKH. CTYIeHT HEYBEPEHHO H3JIaracT MaTepHall
JIOKIIajia, He OTBEYAET Ha BOITPOCHI IIPENO1aBaTE .

Ontuicaniie wWKanvl 01eHUBAH A

MakcHMaIbHO BO3MOJKHBIH Oarll 3a BeCh TEKVIIHH KOHTPOIL YCTAaHABIHBAETCS PaBHBIM
55. Tekyllee KOHTPOIILHOE MEPOITPHATHE CUHTAETCSI CAAHHBIM, €CIIH CTYIEHT ITOIYYHI 3a HEro
He MeHee 60% OT YCTaHOBJIEHHOI'O JJIS 3TOr0 KOHTPOIS MaKCHMAJILHOrO Oamia. PEHTHHIOBEIH
0asIiI, BRICTABIISIEMBIH CTYAEHTY 3a TeKYIlee KOHTPOIbHOE MEPOIIPHATHE, CAAaHHOE CTYISHTOM B
yCTAHOBIIEHHBIE TI'Pa(HKOM KOHTPOIBHBIX MEPOIPHITHH CPOKH, OIIPEAENseTcs CJIe[YEOIIHM

oOpaszoM:
Ypoeens évinonHeHun Peiimurczoentii 0ann (6 % om MaAKCUMAILHOZ0
KOHMP 0JIbHO20 300 AHUSA 0 anna 3a KOHMPOJbHOE 3a0arile)
OTIIHMYHEIH 100
XOopoImi 80
Y IOBJIETBOPHT EJILHBII 60
HeynoBneTBOpHTEIbHEI 0
Tembl JoK1a00B
ba30BbI YPOBEHDb
1. AOGCOMOTHEIE H OTHOCHTEIIPHBIE TTOTPEIHOCTH H3MEPEHHI.
2. CucreMaTHYeCKHE, CIIYYaHHBIE, IPYOBIE IIOIPEIHOCTH H3MEPEHHH H IIPOMAaXH.
3. OOBEKTHBHEIE H CYOBEKTHBHEIE ITOIPEITHOCTH.
4. Meroamyeckasy, HHCTPYMEHTAIbHAS ITOIPEIHOCTH.
5. llorpenmoctH cpeacTB H3MEPEHHH.
6. TOYHOCTE, IMPABHIIBHOCTE CPEACTBA H3MEPEHHH.
7. H3mepeHHe TUIOTHOCTH.
8. Hs3mMmepeHHe TeMIlepaTyphI.
9. BSIBKOCTH XKHIKOCTH.

f—
=

. IIpnGops! H YCTPOHCTBA U1 H3MePeHHS YPOBHS KHIKOCTH.

: KPHT]E{HE CBCICHIA O HpIIﬁDpElX H YCTAHOBKaAX JJIA H3MCPCHHA I'HAPOMCXAHITYCCKIIX CUN U
MOMEHTOB.

Y
Y

I1oBBINIEHHBIH YPOBEHDb
MeTtponormyeckne XapakTepHCTHKH CPEICTB H3MEPEHHIT
H3MepHTEBHEIN ITIPHOOP.

HM3MepHUTEBHEIN ITPe00pa3oBaTEb.

AOKYMEHT [1OANMMCAH
QNNEKTPOHHOW NMoarnncbio
Ceptudukar: - 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lebayxopa TateaHa AnekcaldapoBHa WJIOTHIH.
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4.5. Memoouueckiie pexomeHoajuil no NOO20N06Ke K IK3AMEHAM 1L 3a4entam

M3yueHne MHOrHX OOHIENPO(eCCHOHAIBHBIX H CIIEIHAIBHBIX AHCIHIUIHH 3aBepIlacTCs
sK3aMeHOM. [IOoArOoTOBKA K 3K3aMeHY CIIOCOOCTBYET 3aKPEIUIEHHIO, YITIYOIIEHHIO H 0000IIeHHIO
3HAHHUI, IIOIIVYAEMBIX, B IIpolecce OOYYEeHHMS, a TaKKe IPHMEHEHHIO HX K PEIIEHHIO
ITPAKTHYECKHX 3aJa4y. | OTOBSACH K BK3aMEHY, CTYAECHT JTHKBHIUPYET HMEIOIIHECS ITPOOENEl B
SHAHHMSX, YITIYOISIET, CHCTEMATH3HPYET H VIIOPSAOUYMBAET CBOHM 3HAHHMI. Ha »sK3aMeHe CTVYJIEHT
IEMOHCTPHPYET TO, YTO OH IIpHOOpenl B IIpolecce OOYYeHHS II0 KOHKPETHOH Y4eOHOH
T CIUITIIHHE.

DOK3aMEHAI[MOHHAS CECCHS - 3TO CEPHS HK3aMEHOB, YCTAHOBIIEHHBIX YueOHBIM IUIAHOM.
Mexny sk3amMeHaMH HHTepBan 3-4 gHga He cinepver aymares, uto 3-4 JHSA JOCTAaTOYHO IS
YCIIEIIHOH ITOATOTOBKH K SK3aMEHaM.

B 5TH 3-4 DHS HYKHO CHCTEMATH3HPOBATh YKe HNMEIOMHeECS 3HaHHS. Ha KOHCYIIbTalfii
repel SK3aMeHOM CTYAEHTOB ITO3HAKOMST ¢ OCHOBHBIMH TPeOOBAHMSMH, OTBETAT HA BO3HHKIIIHE
Y HIX BOITPOCHI. [Io3TOMY ITOCEIeHHE KOHCYIIbTAI[HH 00s13aTEIIBHO.

TpeboBaHHSI K OpraHM3al[MH ITOJATOTOBKH K 3K3aMeHaM Te Ke, YTO M IPH 3aHATHSIX B
TEYEHHE CeMeCTpa, HO COOIMIOJAThCS OHH JOIKHBEI Oolee CTporo. Bo-TIEpBEIX, OYEHb Ba’jkKHO
COOIFOZIEHHE PeXKHMa JIHS, COH He MEHEe 8 4aCOB B CYTKH, 3aHATHS 3aKaHYHBAIOTCS HE ITO3JHEE,
yeM 3a 2-3 yaca g0 cHa. ONTHMaIbHOE BpeMS 3aHSATHH - YTPEHHHE W JHEBHBIE Yachl B
IIEPEPEIBAX  MEKAY  3aHSITHAMH  PEKOMEHAYIOTCS IIPOIYIIKH Ha  CBEXKEM  BO3IYXE,
HEYTOMHTEIIPHBIE 3aHATHS CIIOPTOM. BO-BTOPBIX, HAIIMYHE XOPOIIIMX COOCTBEHHBIX KOHCIIEKTOB
IeKIMH. Jlaxke B TOM ciIydae, eciiM ObljIa ITPOIYIIEHa Kakasg-JIHMOOo JIEKI[HSA, HEOOXOIHMO BO
BpPEMS €€ BOCCTAHOBHTH (IIeperucarbh ee Ha Kadeape), oOAyMaTh, CHSATh BOSHHKIIHE BOITPOCHI
IULL TOTO, YTOOBI 3allOMHHAHHE MaTepHaia ObIIIO OCO3HAHHBIM. B-TPEThHX, ITPH IIOJATOTOBKE K
3K3aMEHAM V CTYAEHTa JOIDKEH OBITh XOpPOIMH VYEOHMK IIH KOHCIIEKT IIMTEPATYPEL,
TIPOYNTAHHOIN IO YKa3aHHIO ITpeIojlaBaTelsd B TeUeHHe ceMecTpa. 37eCh MOKHO 3(P(eKTHBHO
HCIIOJIb30BATh JIHCTHI OIIOPHBIX CUTHAJIOB.

BHauyane cieayeT IIPOCMOTPETh BECh MaTepHal IO CIaBacMOH JIHCIHIUIMHE, OTMETHTH
1 ce0a TpyaHble BONPOCH. OOs3aTelIbHO B HHX pa3oOparhCsa. B 3aKiIroueHHe €eIe pas
1[€7IeCO00PAa3HO ITOBTOPHTE OCHOBHEIE ITONOKEHHMS, HCIIONL3YS IIPH 3TOM JIHCTBI OITOPHBIX
CHTHAJIOB.

CHcTeMaTHYeCcKas IOArOTOBKA K 3aHSATHSAM B TEUEHHE CeMECTPa ITO3BOIHT HCIIOIb30BaTh
BpeMd 3K3aMEHAI[HOHHON CECCHH IS CHCTeMaTH3aI[HH SHAHHIL.

S. KoHTpoJIb caMoCTOATE/IbHOM PA0OTHI CTY/IEHTOB

KoHTpombs caMocTOSTeIbHOH paboThI IIPOBOAHTCS IIPEMofaBaTelleM B ay{HT OPHH.

[IpemycMoTpeHBI CIEAYIOINHE BHABI KOHTPOILL coOecelOBaHHE, OILeHKa pedepara,
OLIEHKA ITIPE3EHTAI[HH, OLIEHKA Y4aCTHS B KPYTIIOM CTOJIe, OL[eHKa BBITOJTHEHHS ITPOEKTa.

[TogpoGHBIe KpHTEpPHH OIcHHBAaHHS KOMIIETEeHIIHMH IpHBeIeHbI B (DOHIE OIEHOYHBIX
CPeACTB JUIS ITPOBEACHHS TEKYIIEH H IIPOMEKYTOUYHOH aTTeCTaL[HH.

6. Cnucok JuTeparypsl 11 BbInoJiHeHH s CPC

OcHoBHas JIMTEpaTypa:
1. PagxeBnu .M. MeTpomorus, cTaHgapTH3aI[HI H CepTHQHKAIN S Yu4eOHHK JJ1g By30B/ .M.
Pagkeruu, A.I'.Cxuptmanse, b.M. Jlaktnonos. — M.: Bercin. mk., 2011. — 790 c.
2. Kum K.K. Merponorus, craHZapTH3allMs, CEPTH(HKAIHI H 3JIeKTPOH3MEPHTEIbHAS

TexHruka / K. K. Kmm, I''H. AmncumoB, B.JO. BapGapornu, b.5. JIntBuHOB. — M.: IInTep,
[OKYMEHT NOAMNWUCAH
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4. ArtamarsgH O.1. IIpHOGOPEI M METOIBI H3MEPEHHS 3IIEKTPHUYECKHX BEJIMUMH. 3 H31. M.:
Jlpoda, 2005. 415 c.

MeTouecKasi IHTEPATYpA:

1. MetoamyeckHe yKa3saHHS K ITPAKTHYECKHM 3aHSTHAM

2. MeTtoamueckKie yKa3aHH s K CAMOCTOSATEIILHOH padoTe

IIHTEepHeT-pecypChI:

QegepalbHOE AareHTCTBO II0 TEXHHYECKOMY PETYIHPOBAHHIO M METPOIIOTHH - PeXHM

noctyma: http://www/gost/ru

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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