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1. AHHOTAINUA
K padouyeii mporpamMme AUCHHIIIMHbI
b1.0.22 MeTtpoaorus, CTAaHAAPTH3ALMS U cCePTH(PHKALHA
TpynoemkocTs 3 3. €.

1.1. e 0cBOEHHS U KPATKOE COAEPKAHME JUCITUTLTHHDI

Ienb ocBOGHMS:

dopMHUpOBaHUE Yy CTYACHTOB CHUCTEMbl 3HAaHUI 00 OCHOBaX METPOJIOTHH, OOBEKTaX,
CPEICTBaxX U METONAX U3MEPEHUH; O 3aKOHOMEPHOCTSIX (POPMHUPOBAHHUSI PE3yJIbTaTOB U3MEPEHUIL; O
cocraBe padOT M MOpSAKE MPOBEACHUS WHXXEHEPHOTO OOCIEeNOBAaHUS 3MaHUH U COOPYKEHHH
Pa3INYHOrO HA3HAYEHUS.

Kpartkoe conep:xanue TUCLUILIUHBIL
OCHOBHbBIE TIOHATHUSI U TEPMHUHBI METPOJIOTUH. Bocnipon3BeneHue equHNLl PU3UIECKUX BEIMYUH U
eAUHCTBO u3MepeHui. OCHOBbI TEXHUKHM H3MEpPEHUH MapaMeTpoB TEXHUYECKHUX CHCTEM.
HopMupoBaHue MeETPOJIOTHYECKUX XapaKTEPUCTUK CPEACTB M3MepeHui. Merponorudeckas
HAJIeKHOCTh CPENCTB M3MepeHHid. BriOop cpencts msmepenuil. IIpuHIMIBI METPOIOrHYECKOTO
obecnieuennst. OCHOBBI FOCYJAPCTBEHHON CHCTEMBI CTaHAAPTH3AIMU. PaboThl, BHITIONHAEMbIE TIPU
craHgaptusauuu. HaydHo-TexHHMUYeCKHe NPUHLMIBI U METOABI CcTaHmapruszauuu. Kareropum u
BUABl CTaHAapTOB. BBenenme B ceprudukanmo. HopmaTuBHO-MeTonndeckoe obecrieueHne

ceprudukanyuy. JesaTenbHOCT OPTaHOB MO CEPTU(PUKALINHI U UCTIBITATENbHBIX JJAOOpaTOpHii

1.2. [lepedyeHb NIAHHPYEMBIX Pe3yJIbTATOB 00yUeHHUs] M0 AUCHUILINHE, COOTHECEHHBIX €
IVIAHHPYEeMbIMH Pe3yJ1bTATAMH 0CBOeHHsI 0CHOBHOII npodeccoHaNbHOI 00pa3oBaTebHOI

NMPOrpaMMmbl
Hanmenosanne ITnaanpyemere Hnaukaropa ITnaanpyemMseie pe3ymbTaTel OueHOYHBI
KaTeropuu PE3YIBTATH OCBOCHUS | AOCTHIKCHUS 00yYCHHS O TUCLUILTHHE ¢ cpeacTsa
(rpymmer) MIPOTPaMMBI KOMIIETCHIIH
KOMIICTCHITHI (coaep kaHKEe U KObI Hu
KOMITICTCHIINN)
Ympasnexue Crocoben BriGop 3HaTh: IMpakTuuec
Ka4eCTBOM HCIOb30BaTh U | MCTOOOB W | - OCHOBBHI METPOJIOTHH, | KHE
COBCPLICHCTBOBATh OLICHKA BKITIOYAs TIOHATHS, CBSA3AHHBIC | 3aJaHU,
MPUMEHICMEBIC METPOJIOTHYE | C OOBEKTAMH U CPEACTBAMH | TECTHI
CHUCTEMBI CKHX HU3MEPEHHS, 3aKOHOMEPHOCTH
MEHE)KMEHTA xapaktepuct | opMupoBaHus ~— pe3ynabTara
KauecTBa B | HK HU3MEPEHHs, CcocTaB padoT Hu
MPOU3BOJCTBCHHOM cpeacTea MOPAIOK MPOBEACHHUS
MOAPa3ICICHAN ¢ | u3MepeHus HWHKCHEPHOTO  00CIIeI0BaAHUS
MPUMCHCHUCM (ucnbiTaHus) | 3MAHUN u COOPYKCHUU
pazmuunbix  Metogos | (OITK-7.3) Pa3IMIHOTO HA3HAUCHHUS.
n3MepeHus, konrpons | OueHka Ymern:
u JUArHOCTHKH | TIOTPEITHOCT | - MPaBUIBHO BBIOUpATh
(OIIK-7) u KOHCTPYKITHOHHBIE
HU3MEPEHHS, | MaTepHaibl, 00CCIICUUBAIOIINC
MpoBeACHHE | TpeOyeMbie MOKAa3aTeNIn
MOBEPKH M | HANCXKHOCTH, 0OE30MacHOCTH,
KaTHOPOBKH | 9KOHOMHYHOCTH u
cpeacTsa 3 HEKTUBHOCTH COOPYKCHHUIA,
H3MCPEHUS - aHAJIM3UPOBATh BO3ACHCTBHSA
(OIIK-7.4) OKPYXKAOIICH  Cpeapl  HA
[TogroToBka | MaTepuanm B  KOHCTPYKLIMH,
u VCTaHABINBATh TPCOOBAHUA K
ohOpPMIICHHUE | CTPOUTCIIBHOMY u
JOKYMEHTA KOHCTPYKIHOHHBIM
JUIS MaTepHalaM W BBIOUpaTh
KOHTPOJIS ONTHUMAITBHBIH MarepHan
KayecTBa M | UCXOAS W3 €r0 HA3HAUCHHS H
cepruduKal | YCIOBUH IKCILTyATALHH,




n
HPOAYKLHA
(OIIK-7.6)

- COCTaBHUTb 3aKIIOUYCHHE O
COCTOSIHUH CTPOUTEIBHBIX
KOHCTPYKLUH  34aHUS 1O
pesyapTaTtaM 00CIeI0BaHHS U
BBITIOJTHATb 00paboTKy
PE3yAbTATOB CTATHYCCKHX U

JUHAMHYCCKUX  HCIBITAHUI
KOHCTPYKLHN Hu CUCTEM
3aHUA.

Bnapers:

- METOAaMH H CPEACTBAMH
e (hEeKTOCKOMUU
CTPOUTCIBHBIX KOHCTPYKIIHH,
KOHTPOIIA duznKo -

MEXaHHUYCCKUX CBOUCTB.

1.3. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI NMpodecCHOHAIBLHOH 00pa30BaTeIbHOU

NMPOrpamMmsbl
Hunekc HanmenoBanue Ceme | Hnekchl 1 HAMMEHOBAHUS YUeOHBIX TUCIUTLINH
IUCLUTUINHBL (MOAYJIS), | CTp (Monyneit), mpakTUK
HpaKTI/IKI/I I/I3yLIe HA KOTOPBIC OMUPACTCA A4 KOTOPBIX COOACPIKAHUC
HUS COACpKAHUE JAHHOU JAHHOM JUCIUIUTHHBI
JUCLUIIHHBI (MO JI1) (MOAy 1) BRICTYIIACT OMOPOit
b1.0.22 Mertponorus, 6 b1.0.13 Maremaruka | 51.0.35
CTaHAAPTU3ALNSA U b1.0.14 ®usuka HcnonnurenpHo-
cepruduKanms TEXHUYECKASI

1.4. SI3bIk npenogaBaHusA: PyCCKUN

AOKYMEHTalUs U
KOHTPOJIb Ka4€CTBa




2 O0beM THCHUILTHHBI B 32Y€THBIX ¢IHHHUIAX € YKA3AHHEM KOJIHYECTBA AKATEMHYECKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYI0 Pa0doTy 00y4arouiuxcs ¢ npenogaBareemM (mo BUIAM
Y4eOHBIX 3aHATHIH) H HA CAMOCTOSATEJILHYI0 PadoTy 00y4ar0mIuXCcst

Brmucka u3 yuebHOro miaHa:

Kon v Ha3BaHME AMCLUIUIMHBI IO Yy4eOHOMY TIAaHY b1.0.22 Metponorusi, cTannapTH3anus,
ceprudukarms

Kypc n3yuenus 3

Cemectp(bl) U3ydeHus 6

dopma MpOMEKYTOUHON aTTeCTalny (3a4eT/3K3aMeH) 3auer

(Bup paboTHI IPY HAJTUYUU B Y4eOHOM IUIaHE), CeMecTp | --,--

BBITTOJTHEHHSI

Tpynoemkocts (B 3ET) 3 3ET

Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B 1. u.. | 108

Nel. KonrakTHas padoTa 00y4aromuxcs ¢ O6bvem aynuropHoii | BT. 4. ¢

npenoaasartesaem (KP), B uacax: paboTh, MPUMEHEHUEM
B Hacax JOT nnmu 20, B

qacax
O6wem pabortsl (B wacax) (1.1.+1.2.+1.3)): 19 -

1.1. 3aHATHS TEKUNOHHOTO TUNA (JIEKLIUN) -

1.2. 3aHsATHS CEMUHAPCKOTO THUIIA, BCETO, B T. .: - -

- mabopatopHbie padoThI - -

- IPAKTUYECKUE 3aHATUS 14 -
1.3. KCP (KOHTpOJIb CAaMOCTOSITENIbHON paboTHI, 5 -
KOHCYJIbTALIIH)
Ne2. CamocTosiTenibHas padora odyqaromuxcst (CPC) 89
(B yacax)

Ne3. KostmuecTBo 4acoB Ha 3K3amMeH (TIpU HATMYUHT -
9K3aMeHa B y4eOHOM ILIaHe)




3. Copep:raHne TUCHUILIHHBI, CTPYKTYPHPOBAHHOE 10 TEMAM C YKa3aHHEM OTBEIEHHOr0 Ha
HHUX KOJHYECTBA AKAAEeMHYECKHX YACOB U BH/I0B YUYeOHbIX 3aHATHH

3.1. PacnpenesieHHe 4acoB Mo pa3aejiaM H BHIaM Y4eOHbIX 3aHATHI

KonrakTHast pabora, B yacax Yacet CPC
= = =
o o o
= = =
= = =
o o o
B Q) Q) Q)
cer
Pasnen 0o QE) — QE) w QE) —_
=| A = | B = S
4aco 5 8 S| & 5 =
B | & am E am <
ol & 5 S ) E
=l o | 2] 5 | 2|2
=| 3 = | 8 = 5
ol £ o | 2 a | 3
| ©f| 8 S} E S} S
=S| 5| & | E|E | § |2
2 2|3 T | 3 T A
] o LC% o (=% e} @
Sl == = | B = | X
Paspen 1. Metpomnorus 35 4 1 | 30 (I1P)
Tema 1 OcHOBHBIE TOHATHUS
METPOJIOTHYECKOro U
MHXXEHEPHOTO HKCIIEPUMEHTA
Tema 2 xapakTepUCTUKH CPENCTB
U3MEPEeHUI
Pazpen 2. Crangaptuzauus 37 5 2 | 30 (ITP)
Tema 3 TepMHHBI U ONIpEAEIICHUS B
obryactu cepTuduKkaLyy 1
JeKJIapUpPOBaHUsI
Tema 4 cxeMbl U CUCTEMBI
cepTuduKau
Paznen 3. Ceprudpuxanns 36 5 2 | 29 (ITP)
Tema 5 oprassl o cepTudukanuu
U HCTIBITATENIbHBIE TA00OPaTOPUHU
Tema 6 Ceprudukauus cucrem
KauecTBa, MPaBOBbIE OCHOBbI
crangaptuzauuu. 3JAYET
Bcero uacos 108 14 S |89

3.2. Copep:kaHue TeM NPOrpaMMbl AUCHHIIIHHbBI

Paspen 1.
Tema 1 OcHOBHBIE OHSITHSI METPOJOTHYECKOr0 M HHKEHePHOI 0 IKCIepuMeHTAa
Cooepoicanue memvr: OCHOBHBIC TIOHSTHS U IPUMEHEHUS CPEACTB U3MEPEHUS B PA3IMYHBIX
OTpAacCIIsIX HAPOIHOTO XO3AKWCTBA. 3HATH U YMETh MTPOBOAUTH KATMOPOBKY U MOBEPKY CPEICTB
U3MEPEHHUSL.
Tema 2 XapaKkTepHCTHKH CPEACTB H3MEPEeHHH
Cooepoicanie mempl: XapaKTEPUCTHKH CPEACTB U3MEPEHHH, OLIEHKA MOrPEIIHOCTEH MpH
H3MEpEHUsIX; OpraHU3alMOHHbIE, HAyUYHbIE U METOINYECKUE U PABOBbIE OCHOBbI
METPOJIOTHUECKOT0 00eCneueH si, OCHOBHBIC MOJIOXKEeHUs 3aKOHOB P® «O0 olecnieueHnn enMHCTBA
U3MEPECHUID.
Paspen 2.
Tema 3 OcHOBHbBIE IOHSITHSI METPOJOTHYECKOr0 H HHKEHEPHOI0 IKCIIepUMEHTA;
Cooepoicanie mempl: XapaKTEPUCTHKH CPEACTB U3MEPEHHH, OLIEHKA MOrPEIIHOCTEH MpH
U3MEPECHUSIX, OPTaHU3ALOHHBIE.



Tema 4 OpraHu3anHoHHbIE, HAYYHbIE H METOANYECKHE, U IPABOBbIE OCHOBBI

METPOJIOTHIeCKOro ofecreveHusl.
Cooepoicanue memvl: OCHOBHBIE TIOJOXKEHUsT 3akOHOB P® «0O0 obecneueHun eguHCTBA
u3MepeHui», «O TEXHUYECKOM peryJMpPOBaHUM», CTPYKTypa M (PYHKIHH METPOJOTHYECKON
CITy>KOBI IPEANPUSATHS, OPTAHU3ALNH, YUPEIKICHUS.

Pasnen 3.

Tema S Opranbl no cepTuPUKALUH U HCTIBITATENbHBIE J1a0opaTopuM.

Cooepoicanue mempl: TEPMUHBI, ONPEACTICHUS B 00ACTH CepTU(UKALIUN U TEKJIAPUPOBAHUS, POJIb
MOATBEPIKIEHUS] COOTBETCTBHSI B IOBBIIIEHUH Ka4eCTBA MPOAYKLIUHU U PA3BUTUN SKOHOMHKH
Poccun Ha MeXTyHapOJHOM, PETHOHAIBPHOM M HALIMOHAJILHOM YPOBHSIX, KAY€CTBO MPOAYKIIMU U
3aIUTa MOTPEOUTENS, CXEMBI H CUCTEMBbI CEPTU(UKALINH, YCIOBHS OCYIIECTBICHUS

cepTU( UK.

Tema 6 CepTuduxanusi cucTeM KauecTsa, NPaBOBble OCHOBbI CTAHJAAPTH3ALMH.
Cooepoicanue memor: MexnyHaponHas opranusanust no crangaptuzaimu (MCQO), ocHOBHBIE
MOJIOXKEHHSI TOCyNapCTBeHHON cuctembl cranpaptuzaumu ['CC, HayuyHas 6asa craHmapTH3aLWY,
OTIpeneIeHe ONTHMAJIBHOTO YPOBHS YHU(PUKALIMH U CTAHAAPTH3ALHH.

3.3. ®opmbl 1 MeTOAbI NPOBeAeHHS 3aHSITHI, IPUMeHsieMble Y4eOHble TeXHOJIOTHH

B mpouecce oOyueHusi, Hapsiny C TPAAULUMOHHBIM OOyueHHeM (JIEKLIHMOHHbIE 3aHSTHUS
KJIACCHUYECKOTO BHUAA), HCHONB3YIOTCA CleAyolne 0O0pa3oBaTeNbHbIE TEXHOJOTMH: MOAEIBHOE
oOyueHne, HHOOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, MPEIMETHO-OPUEHTHPOBAHHBIE
TEXHOJIOTHH, MOZIEIUPOBAHNE PO ECCUOHANBHON ESITENbHOCTH.

Jns peanuzanun oOpa3oBaTENbHBIX TEXHOIOTHH U (POPMUPOBAHUS HEOOXOIUMBIX HABBIKOB
MPOBOIATCA MpakTHUecKue 3aHsaTus. dopmamMu NpPOBENEHUS NPAKTUYECKUX 3aHATHN SIBISETCA
MPAKTUKYM, [0 OTAEJIbHBIM T€MaM IIPOBOJSATCA CEMUHAPCKUE 3aHATHSL.

4, llepevyeHb yueOHO-MeTOANYECKOT0 o0ecredeHHs I CAMOCTOSITEJIbHOH PadoThI
00y4AIOIIUXCS MO JUCIHHIJINHE

Conepxanne CPC
Ne | Haummenosanue pazgena | Bug CPC Tpyno- | @opMbl U METOZIBI KOHTPOJIS
(TeMbl) TUCIUTUTHHBI €MKOCTb
(B
yacax)

1 ITonroroska k | 30 (ITP) JomanuHsst pabota
Pasnen 1. IPaKTHYECKOMY (mo MaTepuanam paszznena)
MeTtponorus 3aHSTHUIO

IIpaxtrueckas padora Nel

2 | Paznmen 2. IMogroroska x| 30 (ITP) Jomamrssist paboTa

CranmapTH3anys MPaKTUIECKOMY (mo matepuanam pazacna)
SAHATHIO IMpakTuueckas pabora Ne2

3 IMonroroeka k| 29 (IIP) | AHanM3 TEOPETHIECKOTO
Pasnen 3. MPAKTUYECKOMY MaTepualia, BbIIOJHEHUE
Ceprudukarus 3aHATHIO NPaKTUYECKUX 3aAaHUM

AHanu3 TEOpeTUYECKOro MaTepuaa
Bcero vacos 89

Oo0pasen npakTH4ecKoii padoTHI/TECTOBBIX 3aMAHMIT
1.  OTmeThTE NPABUIBHEIA OTBET
DTaNoH, MpeAHAZHAYCHHBIN U1 3aMEHBI TOCYAAPCTBEHHOTO 3TANIOHA B CIYYac €r0 YTEPH HIIH IOPUH:
o  JTanoH-KOmHsA
o CneunatbHBIH
o  JTanoH-CBUICTEID
o  JTanoH CpaBHEHHS
2. OTMEThTC NPABUIBHBIA OTBET
Ilepuoanueckoi MOBEPKE CPEACTBA H3MEPEHUS MOABEPracTcA Nocie:
o Pemonra




o Beimycka u3 mpou3BOACTBA
o HMHCHneKunoHHOTO HAA30pa
o  Jkcruryaranus mpudopa B TCUCHHE ME)K IIOBEPOYHOTO HHTEPBAIA
3. OrMeTbTC MPABUIBHBIN OTBET
IlepBu4HOM MOBEPKE MPEAIIECCTBYET:
o HcmelTanus Ha yTBEP/KACHHUCE THITA
o TpeboBaHus HHCIIEKTOpA
o Kammbposka
o  Jkcruryaranus mpudopa B TCUCHHE ME)K IIOBEPOYHOTO HHTEPBAIA
4. OTMeThTE NPABUIBHEIA OTBET
COOTHOIIECHHE KIIACCOB TOYHOCTH IOBEPSIEMOTO U 3TAJIOHHOTO CPEICTB H3MECPEHHUS ITPH IIOBEPKE:

o 14
o 1:10
o 11
o 12

5. OrMeThTC MPABUIBHBIN OTBET
OmnpenenuTe BEpHBIH NOPSIOK MPOBEACHHUS MOBEPKH CPEICTB H3MECPCHUMH

o HenocpeacTseHHO MOBEpKa
o  BpIOOp 3TATOHHOTO CPEACTBA H3MEPEHI M COOPKA CXCMBI
o JlokyMeHTaIbHOE O()OPMIICHHE PE3y IbTAaTOB
o DBHemHu# 0CMOTpP MOBEPAECMOrO CPEACTBA H3IMEPEHH

6. OmnpenenuTe BEPHBIH MOPSIOK MPOBEACHUS KaIHOPOBKH CPEICTB H3MEPCHUI:
o HenocpeacTseHHO MOBEpKa
o  BpIOOp 3TATOHHOTO CPEACTBA H3MEPEHI M COOPKA CXCMBI
o JlokyMeHTaIbHOE O()OPMIICHHE PE3y IbTAaTOB
o DBHemHu# 0CMOTpP MOBEPAECMOrO CPEACTBA H3IMEPEHH

Kputepuu ounenuBanns oraenabHbix Buaos CPC

Bun otaenapHo ITapameTpsbl OLIEHKH baniel
oueHusaemoii CPC

ITocraHoBKa W OOOCHOBaHME IIeNH, NPAaBHIBHOCTH | 0-2
BBIMOJIHEHHSI MPAKTHYECKUX padoT;

I'my6mHa mpOpabOTKM TEMBI, YPOBEHb OCBOCHHUS YHUCOHOTO
MaTepHaia, €CIM CTYACHT:
— CTaBHTCS, ECITH HE TOTOB.
— IEMOHCTPHUPYET, JHIIb MOBEPXHOCTHBIH YPOBCHb 3HAHHH, HA

BOIPOCHI OTBCYACT HCUYCTKO U HCIIOJIHO. 1
— TOKAa3bIBACT MOBCPXHOCTHBIC 3HAHHUA, OOIMYyCKACT OH.[I/I6KI/I, HO
YKA3aHHBIC HCAOOCTATKH MNO3OAHCC JIMKBHAUPOBAJI, B PaMKaAX 2

YCTAaHOBJICHHOTO MPCIOAABATEICM TpadHKa.

— IIPU YCJIIOBHH, €CIH CTYJAECHT AEMOHCTPHPYET, HUKE CPEIHErO
VPOBHA 3HAHHUSA, CNA00 BIAICCT HABBHIKAMH AHAIIM3A, HC YMCCT
HCIIOJIb30BAaTh HAYYHYIO JIUTCPATYPY.

— JEMOHCTPUPYET XOpOLIMH YpPOBCHb 3HAHMM, TBEPAO 3HACT 3
MAaTEPHUAJI, HO JACT HE TOYHBIC OTBETHI HA 3aJAHHBIC BOIIPOCHL, B
HpaKTI/I‘{eCKaﬂ pa60Ta o COACPKAaHNH pa60TI>I JONMyIICHbI HCIPHHIMITHAIbHBIC OIIHOKH,

MOATOTOBKA JOKJIAJA C KOTOPBIC [JOJUKHBI OBITh MO3JHCE JIMKBHIAMPOBAHBI B XOIC 4
npeseHTaLmeil MPOMEKY TOUHOM ATTECTALNH.
- obnanaer HEOOXOAMMBIMHI HABBIKAMH HAY4HO-

HCCICAOBATCIECKOTO  AHANH3A, C JAOCTATOYHOH MOJTHOTOM
nW3IaraeT yueOHBIH Marepuan, OOHApPY’KMBACT IOHUMAHHC
MarepHaia, HE JOCTATOYHO TOYHO OOOCHOBBIBACT CBOH
CY’KACHUA, 3aTPYAHACTCS B IPUBEACHUE PUMEPOB.

— BBICTABILACTCA 33 TPAMOTHO H3JIOKCHHBIH MATEPHAJ, MOKA3AH
BBICOKHI{ YPOBCHb OCBOCHHS CTYACHTOM Y4YCOHOTO MATCpHAINA,
NPOABIICT YMCHHE HCIOIB30BATh TCOPCTHHUCCKHC 3HAHUA TIPH
BBITIOJTHCHHH ITPAKTHIECKHIX 33124, MPHCY TCTBYET 0OOCHOBAHHOCTD H
YCTKOCTh HRJIOMCHHS OTBETA, padoTa COACPHT OOOOIICHHBIC
BBIBOABI M PCKOMCHIALMHM, AKTHBHO HCIOJB30BAHBI HICKTPOHHBIC
00pa3oBaTEIBHBIC PECYPCHL

YMeHHe HCNOIb30BaTh TEOpeTHYeCKue 3HaHusA mpu | 0-2
BBINOJIHEHUH MTPAKTHYECKHUX padoT;

Bececo | 0-10

Yuactre B 00cy>kneHud no | 3HaHue yueOHO-TPOrpaMMHOI0 MaTepuaa 0-2




3aJaHHOU TeMe Ha
ceMUHape/IeKIun

AKTHUBHOCTb 0-1
3HaHUe TUTEPATY PBI MO 3aJAHHON TEMe 0-2
Bceco | 0-5

S. Meroanueckue yKazaHusi AJis1 00y4arOMIUXCS M0 OCBOCHUIO THCHHILTHHbBI

MeTOI[I/ILIeCKI/Ie YKa3aHuAa 4Jisd TOMOIIA O6yLIaI-OH_II/IMC$I B YCIIEIHOM OCBOCHUHN AUCHHUITJINHbBI

B COOTBCTCTBHU C 3aIUIaHUPOBAHHBIMU BUIaAMU yqe6HOI>'I U CAaMOCTOSITEILHOU pa60TbI
00y4aroImuXCst:

ydueOHO-MeTonu4ecknii  komruieke — nmo  gucimmimHe  b1.0.22  «Merponorus,
CTaHIAPTHU3ALMS, CEPTUPUKALISD, BKIIOUAIOLINA METOAMYECKUE YKA3aHUsS sl 00yJaroIXCsl 10
OCBOEHHIO TUCIMIUIHHBL http://moodle.nfygu.ru/course/view.php?id=16868
Jnsi KonmdecTBEHHOrO HM3MEpPEeHHsl KauecTBa 3HAHWH W YMEHHH CTYIEHTOB HCIIONb3YETCs
OamuieHOe - petitunroBas cucrema (BPC), ocHoBaHHas Ha moacueTe GayIOB, HAOPAHHBIX CTYIEHTOM B
TCUCHUEC NUCHUITIIMHAPHOI'O Kypca, CHOCO6CTBYIOH_Ia$I MOBBIIICHUIO MOTUBALIMU CTYACHTOB K OCBOCHUIO
AUCITUTLIIMHBI U YIIPABJICHUIO UX HpO(beCCI/IOHaJ'II:HO-J'II/IqHOCTHI:IM Pa3BUTHUEM.
banmnpHOE - peliThHrOBas CHCTeMa BKJIIOYAeT BCe BUABI y4eOHOW Harpys3kd CTyIOeHTa
(Teopetrueckoe oOydeHHe, OTpa0OTKAa MPAKTUYECKHUX HABBIKOB, BBIMIOJIHEHHE WHIUBUIYAJTBHBIX
3aJaHUI U KOHTPOJIbHBIX Pa0OT, TECTUPOBAHHE U T.11.).

PeHTHHIOBBIH perJamMeHT No JUCIHIINHE:

Bun BemonHsiemMoi yueOHOH paboThI Konuyectso Konuuectso
(KOHTPONUPYIOIIUE MEPOTIPHSTHS) OamioB (min) OannoB (max)
PaboTa Haj IEKIUSIME, B Ay AUTOPUHU 20 30
IIpakTuueckue 3ansarue Nel 5 10
IIpakTuueckue 3anstue Ne2 5 10
IIpakTuueckue 3ansatue Ne3 5 10
IIpakTnueckue 3anstue Ned 5 10
TECTUPOBAHHUE 20 30
Konauuecrso 6ann0B aAjas 3auera (min- 60 100
max)

6. ®oHA OLIEHOYHBIX CPEICTB AJIs MPOBEACHHUS MPOMEKYTOUHOH ATTECTALHU 00YIAK IHXCH

Mo AMCUHUIJIHHE
6.1. Ilokazarenn, KpUTEPUU U IIKAJIA OLICHUBAHUS

Kozapt HWunuka- TlokazaTenb OLICHUBAHUS IIxaner olcHUBAHHUA YPOBHA C(HOPCHPOBAHHOCTH

OLCHHB TOPEI (mo m.1.2 PITJT) KOMIICTCHITHI/3JICMEHTOB KOMIICTCHITHH

ACMBIX JOCTIOKCHHUSA

ROMUCT KOMTIETEHITHH YpoBHH Kputepuu oncHuBaHus Orue

CHITHIHA

OCBOCHHA (ZecKpHITOPHI) HKa

(OIK- | Bsibop MeToI0B | | 3Hanb! CryaeHT aQHATIN3UPYET

7) OLICHKA - OCHOBBI  METPOJOTHH, CHUTYallHH, puckn, YBEPEHHO
MCTPOJIOTHICCKAX | BKIFOYAS TTOHATHA, COPAaBIACTCA €  HPAKTHUCCKHMH
XAPAKTCPUCTHK CBS3QHHBIC C OOBCKTAMH H Ocgoero 3aJa4aMH, 3HACT TpeOOBaAHMS 3aur
cpeacTsa CPEACTBAMH H3MEPCHUH, CTaHJAPTOB, 3HACT MaTepuai, | CHO
H3MCPCHHAA 3aKOHOMCPHOCTH VBA3BIBACT TCOPHIO C MPAKTHKOH, HE
(McTBITaHUA) (opMHpOBAHHA PC3yJIbTaTA JTOITY CKACT CYIICCTBCHHBIX
(OITK-7.3) H3MCPCHHA, COCTaB PadoOT u HETOYHOCTEH, MPABHJIBHO MPUMCEHSIET
Orenka TOPAAOK MPOBEACHUA TCOPCTHUCCKUC  TOJOXKCHHA  TPH
TMOTPCIIHOCTH HHKCHCPHOTO PCIICHHH MPAKTHYCCKUX BOMPOCOB H
H3MEPCHUH, oOcenoBaHUsL 3AAHUH U 3a0a4.
MPOBEACHUE COOPY’KCHHH  Pa3IHYHOTO CryaeHT JOCTAaTOYHO
TMOBCPKH H | HA3HAYCHHA. YBEPECHHO CHpaBIACTCA c
KATHOPOBKH Vmemn: MPAKTHYCCKAMH 33Ja4YaMH 10 KYpPCy,
cpeacTsa - TpaBWIBHO  BHIOHPATH JCMOHCTPHPYCT 3HAHHA OCHOBHOTO
H3MCPCHHAA KOHCTPYKIIHOHHEIC TPOrPaMMHOTO MaTepHaa,
(OIIK-7.4) MATEPHAJIBIL, BOCIPOU3BOIUT CTAHJAPTHBIC




IloaroroBka H
o(opmIcHHE
JOKYMEHTa
KOHTPOJII
KA4ueCTBa H
cepruuraumn
TIPOIY KIHH
(OIK-7.6)

A

00eCIICUHBAIOTIIHC
TpeOyEeMEBIC ToKa3areau
HAZCKHOCTH, OC30MACHOCTH,
OKOHOMHYHOCTH H
3((HCKTHBHOCTH

COOPY KCHHI,

- AHATH3HPOBATh
BO3ACHCTBHA OKPY KAOIICH

cpeasl Ha  MaTtepmal B
KOHCTPYKLIMH,
VCTAHABIMBATh TPCOOBAHMA
K CTPOHUTCIIBHOMY u
KOHCTPY KLIHOHHBIM

MarepmajaM ¥  BBIOMPATh
ONTHUMAJIbHBII MaTepHal
HCXOJS M3 €r0 HA3HAYCHUS U
YCIOBHH 3KCIUTy aTalluH,

- COCTaBHUThH 3AKIIOYCHHUC O
COCTOSIHHH  CTPOHTEIBHBIX
KOHCTPYKUMH 3JaHUA MO
pe3ybTaTaM 00CIICAOBAHUI
H BBHIIONHATE 0OpPabOTKY
pe3yIbTAaTOB CTATHYCCKUX H
JUHAMHYCCKUX HCIBITAHUH

pacueToB MAPAMETPOB HHIKCHECPHBIX
ceTei. IIpu oTBeTe HA BOHPOC
CTYACHT MOXCT JOIYCKATh OIIMOKH,
HO OHH HC HOCAT CYLICCTBCHHOTO
Xapakrepa

CryaeHt JIEMOHCTPHPYET
3HAHAS OCHOBHOTO MPOrPAMMHOTO
MarepHuaja, MOKET HA3BaTh OCHOBHBIC
TCXHHYCCKHC XAPAKTCPUCTHKH
HHXCHCPHBIX CeTeH u TpeOOBAHUL,
npeabsaBsieMble K HUM. IIpu oTBeTe
HA BOIIPOC CTYJICHT MOXKCT JOTYCKATh

KOHCTPYKUMHA H
3OAHUA.
Bnaoems:

- MCTOAAMH H CpEACTBAMH

Te(hCKTOCKOITHH
CTPOUTEIBHBIX
KOHCTPY KIIHH,
¢mznko -
CBOICTB.

CHCTCM

KOHTPOJISL
MCXAHHYCCKUX

OINHOKH, HO OHH HE  HOCAT
CYIIECTBCHHOTO XapakTepa
Ctyient He 3HAeT
3HAUUTENTLHOM  YacTW  MPOTPAMMHOTO
MaTepuaia, HE 3HaeT OCHOB
He ocoeno TUTAaHVPOBAHUS B CTPOUTENLCTBRE, He
obnacTei TIpUMEHEHUS, JIOTIycKaeT | 3ayre
CYITIECTBEHHBIE OTIMIOK 1O

6.2. IlpumepHbIe KOHTPOJIBbHBIE 3aJaHUSsI (BOMPOCHI) 1151 MPOMEKYTOUHOMH ATTeCTALIUH

Mpakrnueckas padora 1.

Tema: «Onenka norpem=ocTeii m3vMepenuin
3aoanue 1.1
HanpspkeHre OCTOSIHHOTO TOKA H3MEPSIETCSI ABYMSI BOJIBTMETPAMHK — KJ1acca TOYHOCTH Koi. m/ (MCTIONb3yeTcs

npeacn m3MepeHuit U,;), B Kiacca TOUHOCTH K. m2 (Mcmonb3yeTcst npeaen uzmepenuii U,2). [lokazanns BOIbTMETPOB

COCTABIIIIOT COOTBETCTBEHHO U,y B Uypro.

Omnpenenure, Kakoil BOIBTMETP IPEANOYTHTCIBHEES IPHMCHATH I

obecrieueHIs OONbIICH TOYHOCTH M3MEPEHHI. YKDKUTE NMPEACTHI, B KOTOPHIX HAXOAWUTCA H3MEPICMOC HANPSLKCHHUC.

BimsHACM BXOIHOTO COMPOTHBJICHUSA BOBTMETpA peHeOpeyus. 3Haucuud K. mi, Kn. m2, Uy 1 U, Upwg

TpuBeICHHI B Ta0muIe 1.

H UnoKZ

Tabmmma 1

Hcxonupie manubie K 3aganmro 1.1

il
ocesIsl wippa 0 1 2 3 4 5 6 7 8
mugdpa
K. ml @ 1,5/1,0 @ 4,0 @
K. m2 25 25 1,0/0,5 2,5/1,5 2.5/1,5
Tl
peanocyieausisi nudpa 0 1 » 3 4 5 6 - 8
mugdpa
U, B 500 300 150 100 50
U,out, B 285 \439 117 \ 203 142 \ 100 90,3 \ 245 | 363 \ 234
1000 500 300 150 100
287 \ 427 119 \ 208 140 \ 103 914 \ 26,7 | 37.1 \ 241

Memooduueckue yrazanus k 3adanuio 1.1



[Noms3yacs 0003HAUCHUAME KJIACCOB TOYHOCTH BOJIBTMETPOB, YUHTHIBASI HCIIOJIb3YEMBIC TIPEICIIbI H3MEPEHUH
M TIOJIYYCHHBIC TIOKA3aHUS BOJBTMETPOB, HCOOXOAMMO OIPEACINTh MAKCHMAJBHO JOIYCTUMBIC OTHOCHTCIIBHBIC
OTKJIOHEHHUSI Jy; TIOKA3AHUH 000MX BOJIBTMETPOB OT M3MEPSECMOTO HANPSDKCHHUS, UTO II03BOIMT CACIATh HEOOXOIMMBIH
BBIBOJI.

[Ipenemnsl, B KOTOPBIX HAXOAUTCSA H3MEPSIEMOE HANPSHKCHAUE, OTPEACIIFOTCS 3aBUCHMOCTBIO:

Unor— AUS U S Uy + AU,

rae =AU — MakCHMAJbHO JOMyCKAeMOE aDCOMIOTHOE OTKJIOHCHHUE NMOKA3aHUH BOJLTMETPOB OT H3MEPAEMOro
HAIPDKCHUA, B.

®opmy el pacuera BexudnH +A U U +6y; MPHUBEACHBI B Ta0IHIE 2.

Tabmuma 2
KIaccel TOYHOCTH 3ICKTPOM3MEPHTEIBHBIX TPHOOPOB
@opMa BBIPAKCHHAS IIpenen O6Goznauenne IlorpemHOCTE pe3yjibTaTa H3IMEPCHHS
TOTPENTHOCTH CPE/ICTBA JOIYCKAeMOii KJIacca
a0comoTHast OTHOCHTE/THHASI
H3MePEeHHst TOTPENTHOCTH TOYHOCTH
ITpuBeneHHAS MOTPEIIHOCTb.
HopMupyromee 3Ha4cHUE
_ 1150 V- XK & X .
BBIPAKEHO B €IHHHIIAX ¥y ==+1,5% 1,5 L Tx —x
H3MCE 5 i 1 OO X nox
psAeMOit (PH3HICCKOM
BCIIMIMHBL.
OTHOCHTETbHAS TIOCTOAHHAS o0-X
0 =7%15% & A nox. S
MOTPEIIHOCTb. 100
IIpuBeneHHAS MOTPEITHOCTD B
JBYX TOUKAX IIKAIBL ¥, TPH ¥ =+0,2% Vi + ¥
U=0u U U=U,eo.
Vx Hp npeo (l'[pI/I X: 0) yn/yn lOO 7/}( + 7/H K 1
Hopmupyroimee 3HaucHUE (y.—7.) X
}/ — iO 5% T K Hro, X nox
BBIPAKCHO B €AUHULAX > 0,502 100 nox
H3MEPIeMOit PH3HUCCKOIH (mpu X=X,
BCIIMIMHBL.

[pumeuanwe: B Tabmuue X, — Mpeaea U3MEPEHUS, J, U ¥, — MPUBEICHHAS MOTPEIIHOCTs B HAYANC M KOHIIC
KBl COOTBETCTBEHHO; X 10 — IIOKA3AHUE ITPHOOPA.

Teoperndaeckue CBEACHHS, HCOOXOIUMBIC I PCIICHHUA 3aJaYH, H3JI0KCHEI B [2, 3, 4, 8].
IlIpumep 1. HeoOX0auMO H3MEPHUTD TOK [, = 4 MmA. JImg 3TOT0 UMCIOTCA IBAa MHJLTHAMIICPMCTPA. OJHH —
Kyacca TouHoctH /,0 ¢ mpenenoM m3mepeHus [, =20 mA M BTOPOH — KJacca TOYHOCTH 2,5 C MPEACIOM HU3MEPEHUS
1,=5 mA. OnpeaenuTs, y KAKOTO MPHOOPA MCHBIIC PSS TOMYCKACMOH OCHOBHOH OTHOCHTCIHHOM IMOTPCITHOCTH, H
Kako# mpuOop obecteunt 00Iee BRICOKYIO TOYHOCTD 3aAHHOTO H3MCPCHUS.
Peuienue:
1. TIpeacmpublc 3HAUCHUA A0COMOTHOH OCHOBHOM MOTPCITHOCTH MPHOOPOB, COTIACHO TA0mIE 2
A =22
100
Ja mpubopa kiaacca TouanoctH 1, 0

A =420 02 4.
100

Ja mpubopa Kaacca TOYHOCTH 2, 5:

2,55
Al =+222 = 10125 wd.
100
2. HauOoapniue OTHOCUTEIBHBIC IOTPEITHOCTH H3MEPSHUS IPHOOPOB:
Al
0= ]— 100% .

UM

Al +0.2-
0, :_1100%:M

UM

=45%;



Al
5, = ]—2100% =

UM

+ :
+0,125-100 439

Omeem: nnd 3amaHHOTO H3MCPCHHS IICTICCOOOPAsHO BHIOPATh MHJUTHAMIICPMCETP KJIacca TOUHOCTH 2,5 C
npeaenoM 5 mA, 00eCIeUHBAIONIHI 3HAYUTEIFHO MECHBIIYEO MOTPEITHOCTD H3MEPCHIL.

Ilpakxmuueckas paboma 2
OnpenenuTs OTHOCHTENBHBIC IOTPEITHOCTH W3MEPCHUS CONMPOTHUBICHHA Ry B LEMH IIOCTOSHHOTO TOKA C
MMOMOIIBI0 AMIIEPMETPA W BOJIBTMETPA IPH IOJKIFOUCHHH HMX ABYMSI BO3MOXKHBIMH criocoO0amu. COIPOTHBICHHE
ammepmeTpa R4, BomsT™MeTpa Ry, Caenars BBIBO O HEIECO00PA3HOCTH MPUMEHEHMS TOH MIH HHOH cxembl. IcxomHbIe
JAHHBIC MPUBCICHBI B TAOHIIC 3.

Tabmmma 3
Wcxonupie maHHbBIC K 3aJaHHI0 1.2
II
bERiEaLAlpE | 2 | 3 4 5 6 7 8 9 0
mudpa
R, Om 001 | 02 [ 002 ] 03 | 001 | 0015 | 0,03 0,05 | 0,04 | 0025
Ry, Om 40 30 50 30 5 10 25 35 50 20
II
AR 1 2 3 4 5 6 7 8 9 0
mappa mudpa
Ry, Om 2 10 5 100 15 1000 3 1 500 50

Memoouueckue yrazanus K 3a0anuso 1.2
Mertoa aMmmepMeTpa U BOJBTMETPA HALIST ITHPOKOE PACHPOCTPAHCHUE CPEIH KOCBSHHBIX MCTO0B H3MCPCHUA
COMPOTHBJICHHH, T.K. OTJAMYACTCS IIMPOKHM JHAMA30HOM H3MEPICMbIX cConmpoTuBicHuid (ot /0% mo 103 Om) u
mpoctoToi. [TogKFOYeHIE H3MEPSIEMOTO COTIPOTUBICHHUS BO3MOXKHO ABYMsI criocobamu (puc. 1 a, 0).

U ) re |7 D J®:

a) 6)
Puc. 1. Cxemvr usmepenus conpomuenenus Memooom amMnepmempa i 6016mmempa:
a — HUBKOOMHBIX Pe3UCMOPOB, O — GbICOKOOMHBIX PE3UCIIOPOE

DopMyIBI pacucTa OTHOCUTCIBHOM METOAMYCCKOM MOTPCITHOCTA W COOTHOIICHUS COMPOTHBICHUH
Ry, Ry, Ry [2, 5, 7] nna cxemsl puc. 1, a:

S 2)
Y R, +R,C
R R
S Ol (3)
RA RX
Jlnst exemsl puc. 1, 6:
R
é, =——=, 4
vTTR “4)
R R
x .7 (5)
R R



[Tpu pemreHnm 333Ul HEOOXOAMMO PACCUUTATh OTHOCHTEIHHYFO METOJMYECKYIO HMOTPEITHOCTD I KAOKIOH
CXEMBI, BBIBOJBI O LEICCOOOPA3HOCTH MPUMCHEHHS TOW WMJIM HHOH CXEMBI IOATBEPIUTH NPOBEPKOH BBHITOIHCHUS
HepaseHCTBa (3) um (5).
IIpaxkmuueckoe 3ansmue 3

TexXHUYEeCKHI aMIEPMETP MATHHUTOMICKTPHYCCKONM CHCTEMBI C HOMHHAIBHBIM TOKOM [y, HYHCJIOM
HOMUHAIBHBIX JCIHCHUH apy=/00 wmmeer oum(poBaHHBIE [ENCHHS OT HYII A0 HOMHHAJILHOTO 3HAYCHHI,
MPOCTABJICHHBIC HA KAKAOM IATOM YacTH IIKambel (CTpEenka OOECTOMCHHOTO AaMIIEPMETPAa 3aHHUMACT HYJICBOC
TIOJIO’KCHHC).

[ToBepka TEXHHYIECKOTO AMIIEPMETPA OCY MIECTBIIUIACH OOPA3IOBEIM AMIICPMETPOM TOH KE CHCTEMBI.

Hcxomable JaHHBIE 1UT BBITOJHCHHUS 3aJa4H YKa3aHbI B Ta0mue 1.

1. VxkazaTh yCIOBHA MOBCPKH TCXHHICCKHX MPHOOPOB.

2. OnpenenuTb MOMPABKA H3MEPEHUH.

3.  OmnpenenuTh NPUBEICHHYIO OTPEITHOCTb.

4.  VYkazaTp, K KAKOMY ONIDKAHIIEMy CTAHAAPTHOMY KJIIACCY TOYHOCTH OTHOCHTCS JAHHBIN MPUOOP.

Tabmmna 1 — MicXoaHbIe TaHHBIC K 3a1aHu0 2.1

Ipean Tocmearas mudpa mudpa
IloBepsiem | ocnenH
bt o 0 1 2 3 4 5 6 7 8 9
ammepmerp | mudpa
mmdpa
0;5 25 20 15 20 5 10 5 10 25 15
Hommnam | 156 10 1 20 15 1 25 15 20 5 25
HbTi TOK 2,7 5 10 1 25 25 20 10 25 10 5
Iy, A 3;8 20 15 25 10 5 5 20 5 20 10
49 15 25 10 5 20 15 25 15 1 20
- 2001 | 10.03 | 004 | 1002 | 003 | 005 | -0.04 | 002 | ©0.06 | +0.03
Abcomorna 1002 | -0.04 | 40,06 | -0.08 | +0.05 | -0.08 | +0.03 | +0.04 | 0.03 | +0.06
Horp:mmc - 0,03 | 4005 | 003 | 007 | +0,04 | -0.04 | 40,06 | -0.05 | +0.08 | -0,05
i - +0.04 | -0.06 | 4002 | -0.05 | -0.08 | +0.02 | -0.07 | +0.06 | 0.02 | +0.04
’ - 2005 | 1007 | 001 | 1004 | 006 | +0.03 | -0.02 | -0.08 | 0,05 | -0.02

3aoanue 2.2
JUI1 NOBEpKM CUETUYMKA 3ACKTPUUYCCKON HSHEPrUM HCHOJIb30BAMCh BATTMETP M CeKyHAOMEp. IloBepka
TMPOU3BOIMIACH MPH MOCICIOBATCIFHOM BKJTFOUCHHH HX TOKOBBIX 00MOTOK. MCXOTHBIC TAHHBIC MPUBCACHE B TA0THIIC
2. HeobOxoamMmo: COCTAaBHUTh CXCMY BKIIOUCHHSA BATTMCTPA H HHAYKOHOHHOTO H3MCPHUTCIBHOTO MCXAHH3MA,
TMPUMEHAEMOrO0 MPHU MOCTPOCHHHM CUYETYHMKA M PAaCCUMTATh OTHOCHTEIBHYIO MOTPEINHOCTh CUETUWKA. lIpenenpHbie
3HAUCHHA HAMPSKCHHA W TOKa BarTMmerpa: Up,=150 B, Ip,=5 A, YACNO ACACHHN IMKANBL =150, TIPCICTHHEIC

3HAYCHHUA TOKA H HAnpsokeHUA cuetunka: Uy, =150 B, [, =5 4.

Tabmumna 2 — McxoaHble JaHHBIC K 3a0aHUI0 2.2

ocoennsasa madpa mudpa 1 2 3 4 5 6 7 8 9 0
Yncs10 060poOTOB 12 CHETYHKA 32

57 38 53 21 54 38 48 101 16 105
Bpemst ¢

®urcnpyeMoe BpeMs £ padoThI
CUCTUNKA, MUH

it
ORAAMNE BATIMETPA (MCI0 | g | 00 [ yg | 90 | o3 | 81 | 105 | 42 | 90

JeJiennii) ap

O6Goznavenne Ha
MAPKHPOBOYHOM TA0IYIKe 1 kBm-u=2500 06. oucka 1 06. oucka = 0,0004 kBm-u
CUETUNKA

Memoouueckue yrazanus K 3a0anuio 2.2
HOBepKa CUCTYUKA MCTOAOM BATTMECTPA H CCKYHAOMEPA OCHOBAHA HA TOM, YTO HOPH MIOCTOAHCTBEC
HAMPDKCHHA, TOKA B KO3(PPHUIHCHTA MOIMTHOCTH KOJHICCTBO MOTPCOICHHOH (BRIPAOOTAHHOM) 3HCPTHH ONIPCICIIACTCS
COOTHOIICHUEM:

W=U-I-cosp=P-t, €))
roe P =U -1 -COS @ — akTHBHAS MOIIHOCTH (IIOKA3AHUS BATTMETPA);

{ — IPOAODKUTEILHOCTD PA0OTHI CUCTHUHKA.




[oBepka 3aKMOYACTCS B TOM, UTO IPH HCH3MEHHOHW M H3BECTHOH MOIMHOCTH OTCUHMTBIBAKOT MPOMEKYTOK
BPEMCHH £, TIOCJIC HYer0 CPABHUBAKOT IMOKA3aHHSA CUCTYHKA V), ¢ mpomsBeaeHueM Pf 1y ompeaciaeHHa abCOMIOTHOH
norpemHOCTH. OTHOCHTEIBHY 0 MOTPEIIHOCTD OMPEACILIOT M0 (hopMyIe:

W, —P-1
Pt

0= -100% 2)

TToxkazanusa cueTuynka OnpeaciACTC U3 BhIPDAKCHUA:
W, =C-n, (3)

roe C — TOCTOSHHAA CUYCTUMKA — 4HCIAO BATT-CCKYHI, NPHXOTIIMICECA HA OJHH OOOpPOT amcKa. B
MAPKHPOBOYHBIX TAOTHMYKAX CUCTUMKOB IMOCTOSHHAS BBHIPAKACTCSA OOBIMHO HEC B BATT-CCKYHIAX, 4 B BATT-4aCaX HIIH
KHJIOBATT-4aCcaX HA OJUH 000poT (Tabmuma 3).

Tabmmua 3 — ©opMy IbI 19 BEIMUCICHHS TOCTOSHHBIX CICTUHKOB

@opmy.JTa IS BHIMHCTICHIST
XapakTep HAAMICH HA CYETUYHKE O6Goznauenne .
nocTostaHoi cuerunka C
3600-1000
1 kBm-u =A 06. oucka C= T
A — mepeaaTovIHOS YHCI0 CUCTIHKA
Tpumep: C= 36001000 — 9000
1 xBm-y =400 06. oucka B 400 B
1 06. oucka = N kBm-y C =3600-1000-N
: N — moCcTOgHHAS CUeTYHKA, KBT 4
Tpmvep: C =3600-1000- 0,2 = 720000
1 06. oucka = 0,2 xBm-y

Bomnpockl Ha MPAKTHYSCKOS 3aHSTHC

1. TIpeamer merposorud. OCHOBHBIC OHATHL.

2. H3meputenbHbIC MIKAIbL. BHIBL, XapaKTEPHCTHKA.

3. Cucremsl equHAL PU3HUCCKUX BETHIHMH. BAIBI, IPHHIHUITEI TOCTPOCHHUS.
4. MexxayHapogHAas CHCTCMA ¢AUHUI (DU3HICCKUX BCITHYHH.

5. MeToasl H3MEPEHUIA

6. OCHOBHbBIC OHATHS, CBS3aHHbIC CO CPECACTBAMH H3MECPCHUIA.

7.  Kraccu(ukanust morpenrHocTeit H3MEpeHHH.

8. CayuaitHbIc OTPEITHOCTH H3MEPSHHUH H MX BEPOSITHOCTHOE OIUCAHHC.
9.  MeToasl KOMICHCALIMH H YCTPAHCHUA CHCTEMATHYCCKHUX MOTPEIMHOCTEH.
10. Tlosepounsle cxembl. Kraccupuranus 3TaJoHOB.

11. OcHoBHbIc noN0KeHHA 3aK0HA PO «O6 obectieueHIN eIMHCTBA H3MEPCHUID.
12. TloBepka CpeACTB H3MEPECHHH.

13. KaxmOpoBka cpeacTB H3MEPECHHUH.

14. TocymapcTBEHHBIN METPOJIOTHYCCKHI KOHTPOJIb H HAA30D.

15. Crpyxrypa u QyHKIMH TOCYJAPCTBEHHOW METPOIOTHICCKOM CIIy KOBI.
16. Crpykrypa 1 pyHKIHH METPOJIOTHICCKON CITy KOBI ITPEATIPHATHL

17. MexmyHapoIHbIC OPTaHU3aHH B 00JaCTH METPOJIOTHH.

18. OcHosHbIC MOOKEHAS 3aK0HA PD «O TEXHUYECKOM pEry IHPOBAHUID .
19. Hcropudeckue OCHOBBI CTAHIAPTU3ALMH.

20. TlomaTHE, CYIIHOCTH U MOPAAOK CTAHJAPTU3ALMH.

21. Llenu v MPUHLMIIBI CTAHIAPTH3ALHKH.

22. OyHKIMH U 337249 CTAHIAPTU3ALMH.

23. Meroabl CTaHAAPTU3ALIHY.

24. MexayHapoaHbIC OPTAHU3ALNY N0 CTAHJAPTH3ALHH.

25. HopMaTuBHBIC JOKYMEHTHI B 00JIaCTH CTAHAAPTH3AIHH.

26. HaumonampHas CHCTEMA CTAHAAPTH3ALUY.

27. OCHOBHBIC MOJOKEHUS TOCYJAPCTBEHHOM cructembl craaapruianun (I'CC).
28. Oprassl u ci1y>k0bI cTaHAapTH3aImu PO.

29. Tlopsimok pa3paOOTKH U YTBEPKACHHS CTAHAAPTOB.

30. OOmas XapakTepuCTHKA CTAHAAPTOB PA3HBIX KATCTOPHIL.

31. OOmas XapakTepuCTHKA CTAHIAPTOB PA3HBIX BHU/OB.

32. TocymapCTBCHHBI KOHTPOJB H HAA30P 32 COOMMOACHHEM 00M3aTCIBHBIX TPCOOBAHIA HOPMATHBHBIX TOKYMCHTOB

B 00J1aCTH CTAHJAPTH3ALHH.
33. 3OddexTuBHOCTH padoT MO CTAHJAPTH3AIIHH.
34. AxrtyambHbIC HaITPaBJICHUS CTAaHAAPTH3ANUH B Poccru u mupe.
35. HcropuuecKkue OCHOBBI CEPTH(PHKAIIMH.
36. Dopmbl MOATBEPKACHHS COOTBETCTBH. OCHOBHBIC TTOHATHSL
37. JlexIapHpOBAHHUE COOTBETCTBHA.



38. OoOs3arempHASL B Z0OPOBOIBHAS CCPTH(PHKALHA.
39. CxeMbl H CHCTEMBI CEpTH(PUKAIIHH.

40. Ceprudurarnus ycuyT.

41. Cepruduramnus cucteM MEHEKMEHTA KauecTsa. MesxayHapoaabie cranaaptsl ISO cepun 9000.
42. OpraHsl 10 CEPTUPHKAIMY M HCTIBITATEIbHBIC TA00PATOPHH.

43.  AKKpeauTaums OpPraHoB MO CEPTU(PHMKANNK U HCIBITATCIbHBIX JA00PaTOPHIA.

44, Axtyamsubie oOnactu cepruduranuu B Poccnn u Mupe.

Kputepuu ounenuBanns oraenabHbix Buaos CPC

Bun ornenbHO
onenusaemoii CPC

ITapameTpsl OLlEeHKH

Bbannel

TTocranoBka u 0OOCHOBAHHC OCIA, MPAaBUJIBHOCTD BBINNOJTHCHUA
TPAKTHYECCKHUX PadoT;

0-2

[TpakTuueckas padora mbdo
MOATOTOBKA TOKIAJA C
TIPE3CHTALMEH

I'my6mHa mpOpabOTKM TEMBI, YPOBEHb OCBOCHHUS YHUCOHOTO
MaTEpHaa, €CIIM CTY/ICHT:

— CTaBHTCS, ECITH HE TOTOB.

— ACMOHCTPHPYET, JTHINb MOBEPXHOCTHBIN YPOBCHb 3HAHUU, HA
BOIIPOCHI OTBEYACT HEUETKO M HETIOJTHO.

— TOKAa3bIBACT MOBCPXHOCTHBIC 3HAHHUA, OOIMYyCKACT OH.[I/I6KI/I, HO
YKA3aHHBIC HCAOOCTATKH MNO3OAHCC JIMKBHAUPOBAJI, B PaMKaAX
VCTAHOBJIICHHOTO IpenoaaBaTenaeM rpaduka.

— TIpH YCIIOBHH, €CIIH CTYJICHT ACMOHCTPHPYET, HIDKE CPESIHETO
VPOBHSI 3HAHH, CHadO BIAJCET HABBIKAMH AHANN3A, HE YMEET
HCIIOJIb30BATh HAYYHYIO JJHTCPATYpy .

— JEMOHCTPUPYET XOpOLIMH YpPOBCHb 3HAHMM, TBEPAO 3HACT
MATCpUaAJl, HO JACT HC TOYHBIC OTBCTHI HA 3aJAdHHBIC BOIIPOCHI, B
COICpKaHHH PA0OTHl JOMYIICHB HCTPHHIUITHAIBHBIC OIMHOKH,
KOTOPBIC OOJIKHBI OBITh NO3AHCC JMKBHAWPOBAHBI B XOIC
MPOMEKY TOUHOM ATTECTALNH.

- obnanaer HEOOXOAMMBIMHI HABBIKAMH HAY4HO-
HCCICIOBATEIFCKOTO ~ AaHAMM3a, C JOCTATOYHOH IIOJHOTOH
nW3IaraeT yueOHBIH Marepuan, OOHApPY’KMBACT IOHUMAHHC
Marepmana, HE [JOCTATOYHO TOYHO OOOCHOBBIBACT CBOH
CY’KACHUA, 3aTPYAHACTCS B IPUBEACHUE PUMEPOB.

— BBICTABJICTCS 3a TPAMOTHO H3JIOXKCHHBIH MaTepHal, MOKA3aH
BBICOKHA YPOBCHb OCBOCHHSI CTYACHTOM Y4eOHOTO MATepHana,
TPOSIBIICT YMEHHE WCIONIB30BaTh TEOPECTHUCCKUE 3HAHUS IIPH
BBITOJIHCHUH TPAKTHYCCKIUX 331a4; TIPHUCY TCTBYET 0O0CHOBAHHOCTD M
YCTKOCTh HRJIOMCHHS OTBETA, padoTa COACPHT OOOOIICHHBIC
BBIBOJBI M PCKOMCHIALMM, AKTHBHO HCTIOJB30BAHBI 3JICKTPOHHBIC
00pa3oBaTEIBHBIC PECYPCHL

YMEHHE HCTIOIB30BATH TCOPETHICCKUC 3HAHWA IMPH BBIIIOJTHCHHUH
TPAKTHYECCKHUX PadoT;

0-2

Bcezo

0-10

3HaHHE y4eOHO-IIPOrPAMMHOTO MaTepHaia

0-2

VYuactue B 00CYRXICHUH IO

AKTHUBHOCTH

0-1

3aJaHHOH TEMC HA
CEMHUHAPS/ICKIHH

3HAHHC TUTCPATYPHI TIO 3aTAHHOM TEME

0-2

Bceco

0-5

6.3. MeToanuecKHe MaTepHAJIbI, ONPeaesiioHe NPoueaypPhbl OLCHUBAHHUS

XapaKkTepHCTHKH HPOLEAYPHI

Bun nponerypet

3a4€eT

Llenp mpoueaypet

OIIK-7.4, OIIK-7.6

BBIIBUTBH CTeneHb cpopmupoBanHoi komnereHunu OIIK 7.3,

JloxanbHbIC aKTBI BY3a,
pETIaMEHTHPYIOIIHNE MIPOBCACHHC

MPOLIEAYPHI

3.0, yrBepkaeHo pekropom CBDY 19.02.2019 .

4.0,ytBepxkaeno 21.02.2018 r.

ITonoxenue 0 NPOBENEHUH TEKYIIETO KOHTPOJIA YCIEBAEMOCTH
U IPOMEXYTOYHOH arrecTaunu oOyuarommxcst CBOY, Bepcus

[Tonoxxenne o OannpHO-peliTHHTOBOM cucteme B CB@Y Bepcus

Cy6nekTel, Ha KOTOpHIX HampasieHa | CTymeHThI 3 Kypca OakanaBpuaTta

mpoueaypa




Ileprox mpoBeACHUS TPOLCAYPHI

SUMHSAS JK3aMEHALIMOHHASA CECCUS

TpeOoBanuss K MOMCHICHHSIM H
MaTepUaTbHO-TEXHUUECKUM
cpeacTeam

TpeGoBanus k OGaHKY OLICHOYHBIX
CPEACTB

Omnvcanue NpoBEICHHS POLEIY DB

3auer NPUHUMACTCA IO UTOraM TCCTUPOBAHUA

ITkaas! OLICHUBAHUS PE3YIBTATOB

ITkana oneHMBaHMS pe3yapTaToB npuseacHa B 1.6.2. PTIJL




7. IlepedyeHb 31eKTPOHHBIX H MEYATHBIX Y4eOHbIX H3AaHUH

ABTOp, Ha3BaHUE, MECTO U3JaHUs, U3AaTEIbCTBO, IO
u31aHus yueOHOM JIMTEPaTyphl, BUI U XapaKTEPHCTHKA
UHBIX HHPOPMALIMOHHBIX PECYPCOB.

IleuaTHbie
M3IaHUS;
HAJIMYKE B
HE CBOVY,
kadenpaibH
ast
Ooubnuoreka
U KOJI-BO
SK3EMILTSPO
B

DJNEKTPOHHBIE
U3JaHUS. TOYKA
JOCTYyIIa K peCypcy
(HauMeHOBaHHUe

3EC, 35 CBOY)

OcHoBHas nuTeparypa

Atpomrerro, 0. K Merpomorus, CTaHmAPTH3AUUSA H
cepruduramm. [Tpakruueckuit kype : yueOHuK 11 By308 / 0. K.
Atpomenxo, E. B. Kpapuenko. — 2-¢ m3z., mepepad. u 1om —
Mocksa : UsmatemsctBo HOpatiit, 2025. — 174 ¢. — (Beicmee
oOpaszoBanue). — ISBN 978-5-534-18039-8.

https://urait.ru/bcode/561

413

Merpomorust, craHmapTH3anusad u - cepruuramua. yueO. A
cryneHtos By30B / [A, U. Apucros, JI. M. Kapnos u ap.]. - 4-¢
m3a., crep. - Mocksa: Axagemus, 2008. - 384 ¢. : ur - (Beicmmee
mpodeccuoHambHOS 00pa3oBanue). - bubmmorp. : ¢. 377. - ISBN
978-5-7695-5776-7 : 359,97.

VYmpaBieHHE 3SKOIOTHYCCKOM OE30IMACHOCTBIO CTPOMTEIBCTBA.
OKOIOTHYCCKAd JKCICPTH3Aa HW  ONCHKA BO3ICHCTBHH  HA
OKPYKAIOIYI0 Ccpedy: yueO. mocodme mma crya. By3oB / B. .
Temmuenko, M. 0. Crecapes. - Mocksa: M3n-so ACB, 2005. - 382
c. - bubmorp. : c. 379-382. - ISBN 5-93093-371-5 : 264,00.

10

JlonosHuTEeNbHAS IUTEPATY

Judpun, U. M. Cramgapruzamust, METPOJIOTHI H TIOATBEPKICHHUC
COOTBETCTBUS : YUCOHUK WM MPAKTUKYM i1 By30B / M. M. JIn¢um.
— 15-e w3z, mepepad. u gom. — Mocksa : M3marenscteo FOpatir,
2026. — 462 ¢. — (Bwicmee obpaszosanne). — ISBN 978-5-534-
15927-1.

https://urait.ru/bcode/582

483

CremanoBa, E. A. Merpoxorust u H3MEpHTENbHAST TEXHHUKA:
OCHOBBI 00PabOTKH Pe3yIbTaTOB H3MEPEHHIT | YICOHUK 71T BY30B /
E. A. Cremanosa, H. A. Cxyaxuna, A. C. Bomeros ; mox o0mgeit
penakumeii E. A. Crenanosoit. — Mocksa : M3marenscTso FOpatir,
2025. — 95 c. — (Beicmee obpazosanue). — ISBN 978-5-534-
18065-7.

https://urait.ru/bcode/562
871

TebOekun, A. B. YmpaBncHHE Ka4eCTBOM : VICOHHK IS BY30B / A.
B. Tebexun. — 2-¢ w3m., mepepad. mw mom. — Mocksa
WsmaremsctBo FOpaiit, 2026. — 340 ¢. — (Breicmiee 00pa3oBaHHL).
— ISBN 978-5-534-21729-2.

https://urait.ru/bcode/582
719

Crapoctmra JL.B. Meroamdeckue yKazaHHA K BBITOJHCHHIO
pacueTHO-TpaHICCKHX MW JTA0OPAaTOPHBIX padoT MmO Kypcy
«Metpomorns, CTaHmApTH3ANUA U cepruukammsyy. — Hepronrpu:
Wsmarenscreo THU((h) CBDY, 2010. — 37 ¢.

45




8. llepeyenn pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHHKANMOHHOI ceTH « UHTEepHeT» (1as1€€
ceTb-UHTEpHET), HEOOXOAUMBIX IS OCBOEHUSI AUCHUIJIHHbBI

DnekTpoHHas MHPOPMALMOHHO-00pa3oBaTeNbHas cpena «Moodley:

http://moodle.nfygu.ru/course/view.php?id=16868

1. https://sdo.s-vfu.rw/ — cucrTema 3NEKTPOHHOTO B ANCTAHIHUOHHOTO 00yucHuS CBDY ;

2. https://vagu.s-vfu.ru/ — cucrema 3JIEKTPOHHOTO H AUCTAHIUOHHOTO 00yucHus CBOVY;

3. http://opac.s-viu.ru/wlib/ — s3nexrponnas oudauoreka CBOY;

4. https://online.s-vfu.ru/ — oTkpeIThIi 0OpazosareapHbli noptan CBOY (mpu Hamwauu Kypca B 3TOM

MOPTAJIE)

9. OnucaHue MaTepHAJIbLHO-TEXHUYECKOIl 0a3bl, HE0O0X0AUMOI1 1JIs1 OCYIeCTBJICHHS
0o0pa3oBaTeIbHOrO Npouecca no AHCUHIJIHHE

Ne Buabi yuedHbIX HaumeHnoBanue ayauropuii,
. . Ilepeuenn o6opyaoBanus
n/n 3aHSATHH Ka0HHeToB, JabopaTopuil u np.
1 IIpakTuueckue My nbTUMEnUiTHbIN KaOuHeT HOYTOYK, MyJIbTUMEIUIHBIT
" | 3aHsTHS kab.311 MIPOEKTOP
) Ionroroska k CPC | Kabuner nist CPC 502 Komnerotep, noctym
' HHTEPHETY

10. ITepeyeHb MHPOPMALHOHHBIX TEXHOJIOTHI, HCIOJb3YEMBbIX NIPH O0CYIIECTBJICHUH
00pa3oBaTeIbHOrO Npouecca no AMCUHUIIMHE, BKJIKYasi NepedyeHb NPOrpaMMHOIo
o0ecreyeHHUs1 U HHPOPMALIHOHHBIX CIIPABOYHBIX CHCTEM

10.1. Ilepeyenb HHPOPMALMOHHBIX TEXHOJOTHH, HCMOJb3YEMBIX NPH OCYIECTBJIEHHH
00pa3oBaTeIbHOr0 NpoLecca no AMCUHIJINHE

IIpu ocywecTBieHnn 00pa30BaTEIbHOrO MpPOLECCa MO JUCLUIUIMHE HCIOIb3YIOTCS
creayroinue nHPpOpMaIMOHHbIE TEXHOIOTHH!
® HCITIONIb30BAHHE HA 3aHATHSIX 3JIEKTPOHHBIX U3MaHW (YTEHHE JIEKIHI C UCIIOIb30BAHUEM CJIAM/I-
MPE3EHTALN, 3JIEKTPOHHOTO YU4eOHOTO TOCOOUs);
® UCTONIb30BAaHHE  CIHENHMAJM3HUPOBAHHBIX U OPUCHBIX  MPOrpaMM,  HH(POPMAIMOHHBIX
(CTIpaBOYHBIX) CUCTEM;

e OpraHu3alysl B3aNMMOJCHCTBUS C OOYYArOIIUMUCS TOCPENCTBOM 3JIeKTpOHHOH moutel u CJO
Moodle.
10.2. [lepeyeHb NPOrpaMMHOro od0ecrneyeHust

- MS WORD, MS PowerPoint.

10.3. Ilepeyenb HH(POPMALNOHHBIX CIPABOYHBIX CHCTEM

e https://sdo.s-vfu.ru/ — cucrema 3JIeKTPOHHOTO U NUCTAHIIMOHHOTO 00yueHuss CBOY;
e https://vagu.s-vfu.ru/ — cucrema 3JeKTPOHHOTO U AUCTAHIUOHHOTO 00yueHuss CBOY;
e http://opac.s-viu.ru/wlib/ — snekrponHas oudbnmuorexa CBOY;




JUCT AKTYAJIU3AIIAN PABOYEN TPOT'PAMMBI JTUCIUILTAHBI

B1. O. 22 MeTpoJiorusi, cTaHAapTH3aLUs U cepTUHUKALUS

VYueOHblii
oz

BHeceHHbIE H3MEHEHUS

IIpenogasarens
(®HO)

IIpoToxon 3accaanus
BBIITYCKAOIICH Kadeapbl
(mara, Homep), MO 3as.

kadeapoii, moanuce




