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[Tporpammy coctasui (a)

L
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CT. IpenogaBaTenn /7 14.06.22 B.E. Taparyn
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AHHOTaAUA

Hucumrumaa  «MeTpoJiorusi, — cTaHzapTuzauuss ©W  cepTuduKanus» BXOAUT B
o0pa3oBaTeNbHYI0 IMPOrpaMMy BbICIIEr0o 0Opa3oBaHus — Mporpammy OakajgaBpuaTa IO
HampaBieHUI0  moArotoBku/  cremumanbHocTH  25.03.01  «TexHuueckass — dKCIUTyaTalus
JeTaTeNIbHBIX allapaToB M JBUraTeleil» HaNpaBiICHHOCTH «OKCIUTyaTalUsli M HCIBITaHUA
ABUAIIMOHHON M KOCMHYECKON TeXHUKN». Juctmminnaa peanusyercs kadeapoit «Neby.

JlucuuiuinHa HaueseHa Ha GOpMHUPOBAHUE Y BBIITYCKHUKA CIEIYIOUIMX KOMIIETEHIIUH:

YK-1 «Crocoben ocymiecTBiIsATh MOUCK, KPUTHYECKUN aHAIMU3 U CHHTE3 MH(pOpMAINH,
IPUMEHATh CUCTEMHBIN MOAXO0/L AJIsl PEIIEHUs TOCTABICHHBIX 33124

CopepxaHue JIUCLUUIUIMHBI OXBaThIBAET KpPYr BOIIPOCOB, CBSI3aHHBIX C IOATOTOBKOM
Oyaymero ©OakajgaBpa K PELICHHUIO OPraHU3allMOHHBIX, HAYYHbIX UM TEXHMYECKHMX 3a7ay MpHU
BHE/IPEHUHU METPOJIOTUYECKOTO OOECIICYeHHs TEXHOJIOIMYECKHX MPOIECCOB MPOM3BOJICTBA.
PaccmarpuBatoTCsi  OCHOBBI ~ NpOBEJIEHHS U3MEpeHUs (U3NYECKMX  BEIMYUH, Teopus
NOTPEIIHOCTH HW3MEPEHUs, MpaBHjia OOpaOOTKM pe3ylbTaTOB HU3MEPEHUS M OICHUBAHUS
HOTPEIIHOCTEN € MPUMEHEHHUEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIIOTUH U TEXHUYECKUX
CPEICTB C LIEIbI0 KOHTPOJS KauecTBa JJIEMEHTOB IPUOOPOB pa3IU4YHOIO Ha3HAYEHUS.
N3yuaroTcsi METOAMYECKHE OCHOBBI METPOJOIMM M KauyecTBa W3MEPEHUl, BHUJbI, METOIbl U
METOJUMKM HM3MEPEHUH, IpPaBOBbIE OCHOBBI OOECHEYEHHs €IMHCTBA HM3MEPEHMI; BOIPOCHI
CTaHJApTU3aLMU U cepTUdUKaLuu.

[IperonaBanre MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAylomue (OPMBbI OpraHU3aALUN
y4eOHOT0 npolecca: JeKIHH, JJAO0paToOpHbIe pabOThl, CAMOCTOSITENbHAS PadOTa CTYIEHTA.

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOLUIME BHbI KOHTPOJISA: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (hopMme 3aueTa.

OO0mast TpyA0eMKOCTh OCBOCHUS JMCIMILIMHBI COCTaBIsECT 3 3adeTHhIX eawHmibl, 108
4acoB.

S3bIK 00yueHus 0 JUCHMILIUHE KPYCCKUH »



[TepedeHp TIAHUPYEMBIX PE3YJIbTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. lenu npenomaBaHMsS IOMCLMILJIMHEL — H3yYEHHE HCIOJIb30BAaHUE COBPEMEHHBIX

PIH(bOpMaI_[I/IOHHBIX TEXHOJIOT Uit MCTPOJIOTHYECKOI'O oOecIeyeHnss TEXHOJOTHYECKHUX
IIponeccoB IMPOM3BOACTBA, CTaHJapTHUu3anunu )51 OIIpCACIICHUA COOTBCTCTBUA
YCTAaHOBJICHHBIM HOpPMaM, a TAKX€ O3HAKOMIICHHE CTYACHTOB C IIPaBOBLIMHM OCHOBaMHU
obecrneueHuUs CINHCTBA I/ISMepeHI/If/'I U HAllMOHAJIbHBIMK W  MCKIAYHApPOIAHBIMU
CTaHaapTaMu B obnactu HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH.

1.2. JlucuuminHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa30BaTEIbHON MPOTrPAMMBbI

BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb MIIAHUPYEMBIX PE3YJIHTATOB OOYUEHUS [0 AUCHUILINHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs AUCHUIUIMHBI OOYYaIONMIUKCS JTOJDKEH 00J1aaTh CIeIYIOIUMHU

KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JOCTHXKEHUS TPUBEICHBI B
Tabymue 1.
Tabmuna 1 — [lepeueHb KOMIETCHIMI ¥ UHAUKATOPOB UX JIOCTHKCHUS

Kareropus Konu
Kon n HanmMeHoBaHM€e UHIUKATOPA JOCTUXKEHUS
(rpymnma) HAaNUMEHOBAHUE
KOMIIETEHIIUN
KOMIIETEHI[UHA KOMIIETEHIUNA

YHuBepcanbHbIe

VK-1 Cnocoben
OCYILIECTBIIATh
IIOUCK, KPUTHYECKUI
aHaJIN3 U CUHTE3
nH(pOpMAaIHH,

VK-1.3.1 3HaTh MeTOIMKH MOUCKA, cOOpa U
00paboTku nH(MOpPMAIUHU, B TOM YHUCIIE C
WCIOJIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHIA
VK-1.3.3 3HaTh METOOUKU CUCTEMHOI'O IMOAXO0OMA IS

KOMIICTCHIIN peICHUA MOCTABJICHHBIX 3aaa4

MPUMEHSTh
CHCTEMHBIN MOJIXO0/]
JUISL pelIeHUs
MOCTaBJICHHBIX 3a/1a4

VK-1.B.1 Bnasers HaBbIKaMU KPUTHUYECKOTO aHATIN3a
U CUHTe3a MH(OpMAIMH, B TOM YHUCIIE C TOMOILBIO
1M (POBBIX HHCTPYMEHTOB

2. Mecro nucnuruinHbEL B cTpykType OI1
JucuunimHa MoxXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS

IMpU U3YUCHUU CIICAYIOINX JUCHUIIIINH:

HNudopmatuka

MaremaTrka. MaTemMaTH4eCcKuil aHaIu3

Maremaruka. Teopust BEposITHOCTEM U MATEMATUYECKAsl CTATUCTHKA

[IpukiiagHas MexaHuka

dusuka

DIEeKTpOHUKA

DNEeKTpOTEXHHKA

VYyebHas aBUAllMOHHO-MEXaHHUECKas TPAKTHUKA

3HaHUs, TMOJYYECHHbIE NPH M3YyYEHWU Marepuaia JaHHOW IJUCHUIUIMHBL, UMEIOT Kak

CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BAaTbCA IMPU U3YUCHUHN APYTUX OUCIUILINH:

TCXHI/I‘—IGCKaSI JOUArHOCTHUKa

Texnuyeckoe 0OCTy)KMBaHWE W PEMOHT JIE€TAaTENbHBIX AamNMapaToB M aBHAIIMOHHBIX
JBUTATEIIEH

OCHOBBI HCITBITAHUH aBHAIITMOHHON M KOCMHYECKOM TEXHUKH

ABI/IaHI/IOHHI)Ie HpI/I60pI)I nu I/ISMepI/ITeJ'IBHO-BI)I‘—II/IC.]'II/ITGJ'IBHBIG KOMIIJICKCHI
IIpou3BOACTBEHHAS IPEAUIUIOMHAS IPAKTUKA

3. O0BeM u TpyI0EeMKOCTh TUCITUTLIUHBI




Jlanueie 00 oOmemM o0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTHAEIbHBIX BHUJOB Y4eOHOMH
paboTHI IO TUCHMIUIMHE (M pacipeneeHne TON TPYA0EMKOCTH 10 CEMECTpaM) MPEACTABICHBI B
Taduuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpymoeMKocTb 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne4
1 2 3

Oowan mpyooemKocmp oucCyunIuHbl, 3/ 108 3/ 108
3E/ (4ac)
U3 nux yacoe npakmuueckoli n0020moeKu
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIJIE:

nexmun (JI), (gac) 34 34

npaktudeckue/cemunapckue 3aastus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (4ac) S7 S7
Buo npomesxcymounoi ammecmayuu: 3auer,
mudd. 3ager, sk3amen (3ager, Judd. 3au, | 3auer 3auer
DK3.*%*)

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3ieiaM ¥ BUaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Paznenel, Tembl qucuumiasl | Jlekiuun I13 (C3) | JIP KII CPC
(uac) (uac) (gac) (gac) (gac)
Cemectp 4
BBonHas nekuus. 1 1
[TepcriekTHBHBIC METO/TBI

MH(POPMALIMOHHBIX  TEXHOJIOTH,
HaIpaBJICHHBIC HA OPTaHU3ALUIO
yuebHoronpoueccay: LMS-mnardopma:
Moodle, Blackboard, Google,
ITpesenraruu PowerPoint

Paznen 1. 8 4 10
TeopeTnueckue OCHOBBI METPOJIOTUH

Paznen 2. 8 12 11
TexHUUECKHE cpeicTBa U METOBI

U3MEPEHUN

Paznen 3. 6 12
OcHOBBI 00ecTieueHHs €IMHCTBA

N3MEPEHUIN

Pasnen 4. 6 12
OCHOBBI CTaHIAPTU3ALII

Paznen 5. Ceprudukanus npogykKuua 1 | 5 12

yeayr




Hroro B cemectpe:

34 17 57

[IpakTnueckas

MMOoATOTOBKA  3aK/IIO4YacTCA B  HCHOCPCACTBCHHOM  BBIIIOJIHCHHUU

oOy4JalolmMMHUCs  OMpeNeJeHHbIX  TPYAOBBbIX  (yHKUMHA,  CBSI3aHHBIX C  Oy;ymiei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0OHIIC 4.

Ta6ymma 4 — ComepxaHue pa3AesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena

HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

BBojHasg nexuus.

[udpoBsie THCTPYMEHTHI B OpPraHU3alUU Y4eOHOT O IpoLiecca.
HNHCTpyMEHTHI 1)1 OpraHu3ali COBMECTHOM JieaTesibHOCTH: LMS-
mwiardopma: Moodle, Blackboard, yandex-renemoct. Bo3moxHocTH
WX UCIIOJIb30BAHMS [Tl IPOBEICHUS JIEKIUI, KOHCYIbTAIH,
KOH(epeHIH, TECTUPOBAHUS.

WHcTpyMeHTHI AJ1 OpraHu3alui OHJIAMH-3aHATHIA: (MHTepaKTUBHAS
nocka Miro).

WNHcTpyMeHTHI 471 BU3YyaIH3aIiu:

- oopMIIEHHE PE3YTHTaTOB SKCIIEPUMEHTOB C UCIIOIH30BAHUEM
rpadpuueckux pemakropo Advanced Grapher, Dplot;

- opopmiieHHE KIaccudyeckux mnpeseHTanuii: PowerPoint, Slides.io,
Prezi, Google Slides.

Tema 1.1 CoBpeMeHHOE COCTOSHUE U NEPCIEKTUBBI Pa3BUTHS
u3MepeHuil. Poip M3MepeHHMH B NO3HAHUU OKPYXKAIOLIETO0 MHpa;
OCHOBHBIE MTOHSTHS, CBSI3aHHBIE C 00BEKTAMU U3MEPEHUS;

Tema 1.2 ®usnyeckre OCHOBBI H3MEPEHUH, OCHOBHBIE MOHATHS,
CBsI3aHHBIE co cpeacTBamu usmepenuii (CH); Buabl n3MepeHuii;

Tema 1.3 TIloHsATHe TOrPEMIHOCTH HW3MEPEHUH; HCTOUHUKHU
MOTPENTHOCTEN; OHSATHE MHOTOKPAaTHOTO M3MEPEHUS; BEPOSITHOCTHBIC
OLIEHKM TMOTPEUIHOCTH  H3MEpeHus; o0paboTka  pe3yiapTaToB
HU3MEpeHusl.

Tema 2.1 Merposioruueckie XapakTEpUCTUKU CPEJICTB HM3MEpEHus,
HOPMHPOBAHHUE METPOJIOTMYECKUX XapaKTEPUCTHUK;

Tema 2.2 CpencrBa wu3MEpeHUs] HEICKTPUUECKUX BEJIWYUH,
U3MEPUTEIIBHBIE npeoOpa3oBaHus " U3MEPUTEIIbHbBIE
npeoOpaszoBarenu. (OCHOBHBIE TIOKa3aTeld KauecTBa dJEMEHTOB
puOOPOB PA3IMYHOTO HA3HAYCHUS,

HOHSITI/IG MeTponoquecxoro 06ecnequI/I${; )KHSHGHHBIﬁ ITUKJI
MPOYKIIMH; TPABOBbIE OCHOBBI OOECIIEYEHHS] €IMHCTBA W3MEpEHUl;
OCHOBHBIE MONOXKEHUS 3akoHa PP 00 obOecrneueHWH eIUHCTBA
W3MEpEeHull; CTPYKTypa ¥ (DYHKIMH METPOJIOTUYECKON CITyKObI
npeanpusaTis. OCOOGHHOCTH  METPOJIOTHYECKOTO0  o0ecredeHus
TEXHOJIOTMUECKHUX MPOIIECCOB MPOU3BOJICTBA.

Tema 4.1 MHcropuueckne OCHOBBI pa3BUTHS CTaHAAPTU3ALMUU.
[IpaBoBBIE OCHOBBI CTaHAAapTU3aLUU. MeXTyHapoIHblE OpraHU3aluN
10 METPOJIOTUH U CTaHJapTU3ALINN

Tema 4.2 OcHOBHBIE TOJOXEHUS TOCYIAapCTBEHHOH CHCTEMBI
cragpaptuzaiun 'CC. Hayunas 0a3za crangaptuszanuu. OprasHbel U




CITyO0bI cTaHgapTu3anuu B Poccun.

Tema 5.1

YPOBHSIX.

U CHCTEMBbI

I/ICTOpI/ILICCKI/Ie OCHOBBI

cepTudUKaIHH.

O0s3aTenpHas

pasBUTHSL  CePTUPHKALMH.
Ceprudukanusi, e€ posb B NOBBIIEHUM KayecTBA MPOAYKIUU U
pa3sBUTHE HAa MEXIYHApOJHOM, PErMOHAJBPHOM U HAIMOHAJIBHOM
OcHoBHbIE 1M U 00BeKTHl cepTU(dukanuu. OCHOBHBIE
IIOKa3aTeJIM KauecTBa IEMEHTOB IIPUOOPOB Pa3IMUHOIO Ha3HAUCHHUS.
Tema 5.2 Tepmunsl 1 onpeaeneHus B oonactu ceprudurannu. Cxemsl
U J100pOBOJIBLHAS
ceprudukanms. [IpaBuna U MOpPAAOK MPOBEACHUS CEPTHUPHUKAIMH.
Oprassl 110 cepTU(UKALUU U UCTIBITATEIbHbIE JA00PATOPUH.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS

TeMbl MpaKTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh ITPUBECHBI B TAOIHUIIE 5.

Ta6n1z1ua 5-— HpaKTI/I‘leCKI/Ie 3aHATHUS U UX TPYAOCMKOCTDb

No

n/o

DopMBbI MPAKTUUECKUX
3aHATUN

TeMbl mpaKTUYECKUX
3aHATUU

TpyrnoeMKoCTb,
(gac)

N3 Hux
MPaKTUYECKOU
MOJATOTOBKH,
(dac)

Ne
paszena
JACLIUI

JINHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

4.4, JlabopaTopHbIC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBECHBI B TaOIHIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

Ne

/1

HaumeHnoBaHue 1abopaTopHbIX paboT™

MKOCTb, (4ac)

Tpynoe

No
paszaena
TACHATUTUHBI

Cemectp 4

3aHSATHE.
Bseneunue.

BBoanoe
0€30I1aCHOCTH.

Miro, yandex-teigemocr.

WNucrpykrax mno TtexHuke | 1
LMS-nnatdopma:
Blackboard, Prezi, Google Slides, unTepakTuBHasi T0OCKa

Moodle,

BBCACHUC

I/I3Mep CHHUC IMTOCTOAHHBIX HaHpH)KeHPIfI

BHI€0 MeToauKu ¢ QR- kKogoM.
2.IToBepka MUKpOMETpa

1. 3mepenue TOKOB pa3HbIX (OpM C BU3yasn3anueit
CUTHAJIOB Ha U(poBOM ocuusuiorpade u UCIoIb30BaHUEM

3JIEKTPOHHOTO ocuuiiorpaga

HCCJ’IG}IOB&HH@ HCMIPEPBIBHBIX CUTHAJIOB C TIOMOIIBIO

3JIEKTPOHHOTO ocuuiiorpaga
2. IloBepka IITAaHT€HIUPKYIIS

1.MccnenoBanrie MMITYJIbCHBIX CUTHAJIOB C MOMOIIBIO

Bcero: | 17

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAYCMOTPEHO
4.6. CamocrosTenpHas padoTa 00yJaromIXcs




Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0uULE 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 4,
Bun camocrostensHoOl paboThI

qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepuana 30 30

nucuuraHbl (TO)

PacuerHo-rpaduueckue 3ananus (PI'3) 10 10

[ToaroroBka K TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKY) ! !
[ToaroroBka K MpOMEXKYTOUHOM 10 10
arrectaiuu (I1A)

Bcero: 57 57

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUISL CAMOCTOSITEIILHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOAMYECKAE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. [lepeueHb MeYaTHBIX U SJIEKTPOHHBIX YIEOHBIX U3IaHUN
[TepeueHs eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B TabuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUIA

Kommmue
CTBO
SK3EMIT

JISIPOB B

Mndp/ oubimo
p bubnuorpaduueckas ccpiika TEKe
URL anpec

(kpome

JICKTPO
HHBIX

SK3EMIT
JISIPOB)

http://lib.aanet.ru/jirbis2/index. | OcCHOBBI TeOpeTUUECKOM, MPUKIATHON H
php?option=com_irbis&view= | 3aKOHOAATEIbHON

irbis& ltemid=418 METPOJIOTUH [DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / B. I1I. Cynabepunze, A. I'. UyHOBKHHA,
T. I1. Mumypa ; C.-TIletep0. roc. yH-T a9pOKOCM.
npUOOPOCTPOCHHUSL. - DINEKTPOH. TEKCTOBBIE JIaH. -
CIIb6. : U3a-Bo I'VAIIL 2018. - 313 c. - Cucrem.
tpeboBanusi: ACROBAT READER 5.X. - 3arn. ¢
TUTYIN. 3kpaHa. - ISBN 978-5-8088-1287-1 : b. 1.

http://lib.aanet.ru/jirbis2/index. | OcuoBsl MeTposioruu = Fundamentals of
php?option=com irbis&view= | Metrology : yueOnoe mocobue / B. B. Oxpenunos
irbis& Itemid=418 [t np.] ; C.-ITerepO. roc. yH-T a3pOKOCM.
pHOOPOCTPOCHHSL. - 2-¢ U3/., iepepad. u JIo. -
CIIO. : U3a-Bo I'VAIL, 2019. - 485 c. : puc., Tad.
- Umeer rpud denepansaoro YMO no B cucreme
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BBICIIETO 0Opa3zoBanusl. - bubnuorp.: c. 427 - 430
(66 Ha3B.). - b. 11

https://urait.ru/catalog/full/prik
ladnye-nauki-
tehnika/metrologiya-
standartizaciya-i-
sertifikaciya?page=2

QnexkTpopaaronsMepenus. [Ipaktukym
[[ummapés, B. FO. DnexrpopaauonsMepeHusi.
[IpakTHKyM : IpaKTHYECKOE Mocodue s By30B /
B. 1O. lummapés. — 3-e u3a., ucmp. u JA0m. —
Mockga : M3narensctBo FOpaiit, 2020. —

234 c¢. — (Bwicmiee oopazoBanue). — ISBN 978-
5-534-08587-7. — Tekct : anekTponnslit // IbC
FOpaiir [caiiT]. — URL:
https://urait.ru/bcode/454287 (nara obpamieHus:
17.04.2020).

https://e.lanbook.com/boo
k/176662

Octpoyx A.B., CypkoBa H.E. Cucremsl
MCKYCCTBEHHOT'O MHTEIIIEKTa. — M3aTenscTBo
«JIagep», 2021. - 228 C

https://vk.com/@kiokaucozru-
rss-422688359-488210394

Yopa, b. UunoBamu SQL Server 2019.
Hcnonp30BaHrEe TEXHOJIOTUN OOJBIINUX TaHHBIX U
MaImHHOTO 00yueHus / bod Yopn ; mep. ¢ aHrIL.
H. b. XKennosoii. - Mocksa : JIMK IIpecc, 2020. -
408 c. - ISBN 978-5-97060-595-0

https://znanium.com/catalog/
document?id=373502

Mertposorusi, cTaHIapTU3anys u
ceprudukanus: yaeoHuk /MiBanos A.A. u ap. —
M: UTHO®PA-M, 2021. 301

CTp.

https://znanium.com/catalog/
document?id=373502

Mertposorus, cTangapTH3aus 1
ceprudukanus: yaeoHuk /MiBanos A.A. u 1ap. —
M: UHOPA-M, 2021. 301

CTp.

7. TlepeyeHb AIMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
WH(OPMAaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

Ilepeuenn

TCHGKOMMYHHKaHHOHHOﬁ CCTHU

npuBeieH B Tabmuie 9.
Tabmuma 9 —

AIIEKTPOHHBIX

o0pa3oBaTenbHbIX
«HTEpHETY,

pecypcoB

[TepeyeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHET»

URL anpec

HaunmenoBauue

http://science.quap.ru

Hayunast u unHOBannoHHas aestenbHOcTs 'Y Al

http://www.consultant.ru

CnpaBouno-nipaBoBas cucrema «Koncynsrant [larocy

http://www.garant.ru

HudopmarmonHo-nipaBooii nopran «CAPAHT»

8. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI

8.1. [lepeyeHp mTpOrpaMMHOTO O0OECHEUEHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN

06pa3OBaTCJ'IBHOFO rnmpomnecca o JUCHUIIIAHE.

[lepedeHpb UCTIOIB3yeMOTr0 TPOTPAMMHOTO oOecriedeHus npecTanieH B Tadmmie 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/t

HanmenoBanue

He npenycmorpeno

MH(}OPMaLIOHHO-
HEOOXOJUMBIX JJISI OCBOCHMS JUCLUIUIUHBI



https://urait.ru/catalog/full/prikladnye-nauki-tehnika/metrologiya-standartizaciya-i-sertifikaciya?page=2
https://urait.ru/catalog/full/prikladnye-nauki-tehnika/metrologiya-standartizaciya-i-sertifikaciya?page=2
https://urait.ru/catalog/full/prikladnye-nauki-tehnika/metrologiya-standartizaciya-i-sertifikaciya?page=2
https://urait.ru/catalog/full/prikladnye-nauki-tehnika/metrologiya-standartizaciya-i-sertifikaciya?page=2
https://urait.ru/catalog/full/prikladnye-nauki-tehnika/metrologiya-standartizaciya-i-sertifikaciya?page=2
https://urait.ru/book/elektroradioizmereniya-praktikum-454287
https://e.lanbook.com/book/176662
https://e.lanbook.com/book/176662
https://vk.com/@kiokaucozru-rss-422688359-488210394
https://vk.com/@kiokaucozru-rss-422688359-488210394
https://znanium.com/catalog/document?id=373502
https://znanium.com/catalog/document?id=373502
https://znanium.com/catalog/document?id=373502
https://znanium.com/catalog/document?id=373502
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXYUVETW1PdmNaRHdZNFZ4c3hXM1dla21DTk5yZVBNVmpwTlhiRURSZGlid3BVWTlCRjhMaVpHSWF4UF85NGFZMUo1bnVRZWxnemdHR0RWRmp0bjFYOUk&b64e=2&sign=6eebbd4f1db331f530d71da5a6643efc&keyno=17
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http://www.garant.ru/

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3YEMBbIX pu
OCYIIECTBICHNH 00pa30BaTeILHOTO MpoIiecca Mo AUCIHUITIIHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuanabHO-TeXHHUYECKast O0a3a
CoctaB  MaTepUabHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTNHE, TPeCcTaBieH B Tabiuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 MynpTUMeauiHAS JICKUUOHHAS ayAUTOPHS

JlaGopartopus METPOJIOTHH U TEXHUYECKUX U3MEPEHUN 52-51

10. Omnenounbie CpeaCcTBa AJIsl MPOBEICHHS MPOMEKYTOUHOHN aTTeCTAINH
10.1. CoctaB OLICHOYHBIX CPEICTBAJSA IPOBEACHUS INPOMEKYTOYHOM aTTeCTalUH
00yJaromuxcst Mo JUCHUIUTHHE pUBeAeH B Tabmmue 13.
Ta6muma 13 — CocTaB OLICHOYHBIX CPEACTB JUIsl IPOBECHUS IPOMEKYTOYHOM aTTeCTalluH

Buza npomexyTo4HON arTecTannu [lepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOIpOCOB;
TECTHI.

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroUMMHCs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma  MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBUIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUIN

Or1eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutbHAs mIKaIa P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTrPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIHLHO U TPAMOTHO €0 M3J1araer;

— ONUPAsCh HA 3HAHUS OCHOBHON M JONOJHMUTENBHOM JUTEpaTyphl,

COTJINYHOY J
GatTeHOY TECHO TPHBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKECHHSI C MPAKTHICCKON
JIESITSIIBHOCTRIO HATPaBIICHUS;
— yMeTno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE UM HJICH;
— JIeJIaeT BBIBOALI H 000OIIEHMUS;
— cBOOOJTHO BIIQJICET CHCTEMOM CIIeNNaTN3UPOBAHHBIX TTOHSITHH.
— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHajl, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, Omupasch Ha 3HAHUS OCHOBHOU
«XOPOILIOY JTUTEPaATYPHL;
«GauTEHO» — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBA3BIBA€T YCBOCHHBLIC 3HAaHHA C npaKanecxoﬁ JACATCIIBHOCTBIO
HaITpaBJICHHUA,




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOALI H 0000IICHHUS;
— BJIQJICET CHCTEMOH CIIeUaTN3UPOBAHHBIX TOHITHH.

JUTEPaTypPhI;
— JIONYCKAeT HECYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOU

«YHOBﬁgggsggsﬂbHo» — HCTIBITBIBACT 3aTPyJHEHHUS B TMPAKTHUYECKOM NPUMEHEHWH 3HAHUH
HaIlpaBJICHUS;
— c11a00 apryMeHTUpPYET Hay4dHbIE [TOJIOKEHMS;
— 3aTpyaHsieTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000OIICHHUI;
— YaCTUYHO BJIaJIC€T CUCTEMOH CelMATN3UPOBAHHBIX OHITHH.
— o0yyaromuiicss He YyCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MmarepHaa;
(EOYIOICTRODHTIEHOD | JIOMyCKAaeT  CYIIECTBEHHBbIE  OMMOKA ¥  HETOYHOCTH  IpH
«HE 3AUICHOY paccMOTpeHHH IPo0IeM B KOHKPETHOM HalpaBJICHUH; )
— MCIIBITBIBAET TPYIHOCTH B IPAKTUUECKOM IPUMEHEHNHU 3HAHUM;
— HE MOXKET apryMEHTHPOBATh HAY4HbIE MIOJIOKECHMUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.
10.3. TunoBble KOHTPOJIbHBIE 3aaHUS WK UHBIE MATEPUAJIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.
Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa
Kon
Ne i/m [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa
UHJIMKaTopa
Y4eOHbBIM IJIaHOM HE IPETYCMOTPEHO
Bomnpocs! 1 3auera npeacraBieHsl B Tadbnuie 16.
Tabmuna 16 — Bornpocs! jy1s 3aueTa
Kon
No /it [Tepeuens BompocoB (3amayu) yist 3aueta / nudd. 3auerta
WHAMKATOpa
1. dusnyecKue BeTMUYUHbI KaK 00BEKT U3MEPEHHH. YK-1.3.1
2. MexnyHapoHas cucTemMa eIMHUI (U3NYECKUX BEJTUYHH. YK-1.3.1
3. Cucrembl (u3MyecKMX BeNUMYMH (OCHOBHBIE, Mpou3BojaHble, MX | YK-1.3.1
pPa3MEPHOCTH, YPABHEHHE CBSI3H (PU3MUECKUX BEJIIMYNH)
4. [Tpumepsl cucteM eAUHUL PU3UYECKUX BETHUUH. YK-1.3.1
S. OTHOocUTEIbHBIE U TIOTAPU(PMUUECKHE BETUYUHBI U €TUHHUIIBL. YK-1.3.1
6. ITonsitne wm3mepenus. CoBpeMEHHOE COCTOsIHME M nepcnektussl | YK-1.3.3
pa3BUTHSI H3MEPEHUH.
7. CocraBnsmomume dIJIeMEHTOB  m3MepeHud  (00bekT, emnununa, | YK-1.3.3
CPEJICTBO, PE3YJIBTAT, TOYHOCTH).
8. 3ajadyn METPOJIOTHH M €€ POJIb B TEOPHH MO3HAHUS. YK-1.3.3
9. [lIkanel wn3MepeHud (HaMMEHOBaHW, MOpsAaKa, WHTEpBaios, | YK-1.3.3
OTHOIIICHUM, a0COJIIOTHBIC, YCIIOBHBIE).
10. [TonstTue o cpenctBax  u3MepeHui, wux ki1accudpukamus | YK-1.3.3
(ompenenenne, cytb CU, Mepsl, U3MEpUTEIbHBIE TIPEOOPA30BATENH,
npuOOpPHI, YCTAHOBKH, CUCTEMBI).




11. Knaccudukanust msmepenunii (mpsiMple, KOCBEHHBIC, COBOKYyIHbIE, | YK-1.3.3
COBMECTHBIE, a0COIIOTHBIE, OTHOCUTENILHBIE U IIP.).

12. [TpuHIIUIIBI, METOZBI U METOJIMKH H3MepeHui (HemocpeacTBeHHo# | YK-1.3.3
OLICHKH, KOMIIEHCAIIMOHHBII METON).

13. DTaJ0HBI, UX Ha3HaUYeHHe, 00JIaCTh NCIIOIL30BaHUs VK-1.B.1

14. Mepa snexrpoasukyient cuiibl (31C). YK-1.B.1

15. Mepbl UHIYKTUBHOCTH U B3aUMOUHYKTHUBHOCTH. YK-1.B.1

16. Mepsl 27EKTPUYECKOTO TOKA. YK-1.B.1

17. Mepsl 271€KTpUYECKON EMKOCTH. YK-1.B.1

18. I'ocynapctBenHslii atason OMA. YK-1.B.1

19. IToBepouHas cxema. YK-1.B.1

20. Metponorudeckue XapakTepUCTUKH CPEJICTB U3MEPEHUI. YK-1.B.1

21. HopmupoBanue METPOIOrHYECKUX XapPAKTEPUCTHK. YK-1.B.1

22. [MousTue MOTPEITHOCTH CHu. OO6masa knaccudukanus | YK-1.B.1
IIOTPEUTHOCTEM.

23. HopmupoBanue HOTPELIHOCTEN CHu (anoutuBHOM, | YK-1.B.1
MYJIbTUIIJIMKATUBHOM, IPUBEJCHHOM, JONOJHUTEIBHOM).

24, Knacc Tounoctu CHU, ero obo3HaueHue. VK-1.B.1

25. [Torpemnoctu U3MEpPEHUI (ompenenenue, ucrtounnku | YK-1.3.1
norpenrHoctert). Obmast kaccuduranus.

26. CucremaTuueckre MOTPeHIHOCTH  (TMpUYMHBl  BO3HHMKHOBeHus, | YK-1.3.1
crocoObl OOHAPYKEHMSI U YMEHbILICHUS).

217. Canyuaiinsle norpemsoctd. Onucanue ciaydaiiasix norpemsocren ¢ | YK-1.3.1
MOMOIIBI0  (YHKIIMH paclpenesieHus. 3aKOHBI pacHpeIeICHHsI
CIIy4allHOM BEJIMYUHBI.

28. HopmanbHblii  3akoH  pacmpeneneHust ciaydaiiHo  BenuuuHbl | YK-1.3.1
(TIOTpeIHOCTH ).

29. PaBHOMepHBIN 3aKkOH pachpeneneHus ciydaiiHo BenuuuHbl | YK-1.3.1
(TIOTPenIHOCTH).

30. TpeyronbHbIl  3aKOH  pacmpeneneHus ciaydaiHol BennuuHsl | YK-1.3.1
(IOrpenIHoCcTH).

31. ToueuyHass  omeHKa 3aKOHOB  pacmpenencHuss  pesynbraroB | YK-1.3.1
Ha0JII0IEHUH.

32. MHTepBanpHas OllEHKA CIy4alHbIX MOIPENIHOCTEN. YK-1.3.1

33. OOHapy)keHHe H WCKIIIOYeHHe TpyObix morpemHocredr u3 | YK-1.3.1
pe3yibTaToB HabmoaeHuid. Kpurtepuit Tpex curm.

34. [TpaBuiia cyMMHpOBaHMsI MOTPENTHOCTEN. YK-1.3.1

35. KocBeHHBIE NOTPEMIHOCTH YK-1.3.1

36. Onenka  pe3ynbTaTOB  M3MEpeHWH  mpu  HepaBHOTOuHBIX | YK-1.3.1
U3MEpPEHUSX.

37. Crpykrypa ®enepanbHoro 3akoHa «0O0 oOecmeuennn eaunctBa | YK-1.3.1
VU3MEPEHUI.

38. Mertposnoruueckoe o0ecrieyeHre Ha Tanax >KU3HEHHOT O IIUKJIa YK-1.3.3
MPOAYKIMH: NIPH pa3pabOoTKe, IPOU3BOJCTBE, UCIIBITAHUSAX U
HKCILTyaTaI1H.

39. KoHTpob 32 mpon3BOICTBOM, COCTOSSHUEM, IPUMEHEHHEM, YK-1.3.3
PEMOHTOM CPEJICTB U3MEPEHHI U COOJII0JIEHUEM METPOIOTMYECKHX
HOPM H TIPABHIL.

40. CrpyKTypa 1 3a71a4yil METPOJIOTHYEeCKOM ciyxObl npennpusarus u ee | YK-1.3.3

CBSI3b OpraHaMH rOCYJapCTBEHHON U BEIOMCTBEHHOU
METPOJIOTHUECKOM CITY>KOOH.




4]. 3amaun DefepabHOrO areHCTBA MO0 TEXHUYECKOMY VYK-1.3.1
peryanpoBaHuio U Metposoruu B cepe OEN.

42. [enu u npuHIUIIBI cTaHAApTU3aMKA. OCHOBHBIE TOHATHUS U VYK-1.3.1
TEPMUHBI B 00JIACTH CTaHJIAPTU3AIIUH.

43. TexHUYeCKU peryiaMeHT, €ro CoJIepKaHue, MOPs 0K IPUHSATHUS. YK-1.3.1

44, JokymenTsl B o0actu cranaaptuzanuu. Kareropun nHopmaruBueix | YK-1.3.1
JIOKYMEHTOB (CTaHAApTOB) M0 cTaHaaptuszanuu PO.

45. OcHOBHBIE IPUHLIUIIBI ¥ METO/IbI CTAHAAPTU3ALIUY. YK-1.3.1
[Tapamerpuueckas crangaptusanus. [lapamerpuueckue psiabl.

46. Ceprudukanus. Onpenenenue. Llenu u npunnuns! noarsepxxaeans | YK-1.3.1

COOTBETCTBHA.

[lepeuenr TeM sl KypCOBOTO TMPOCKTHUPOBAHUS/BBIIIOIHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuna 17 — IlepedeHn TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O MPOEKTUPOBAHUS/BBIIOJIHEHHS
B KypCcOBOl pabOThI
Y4eOHbIM IIJIAHOM HE IPETyCMOTPEHO
Bonpockl s mpoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHPOBAHUSA

MpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii IepedeHb BOITPOCOB ISl TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHIUKATOpa

1

CocrosHuE U3MEPEHUH, IPU KOTOPOM HX PE3YJbTaThl BHIPAYKEHBI
B Y3aKOHEHHBIX €IMHMIIAX BEJIWYMH U IOTPEIIHOCTH H3MEpPEHUil He
BBIXOZAT 3@ YCTAaHOBJICHHBIE NIPENENbl C 3aJaHHOW BEPOSTHOCTHIO,
Ha3bIBAETCH ...

CUCTEMON KaTMOPOBKU CPEACTB U3MEPEHUI

YTBEPKACHUEM TUIIA CPEACTB U3MEPEHUN

=€JJUHCTBOM U3MEPEHUN

METPOJIOTMYECKUM KOHTPOJIEM U Ha/130POM

BBI60p cpeacTtBa U3MEPCHUA CICAYCT HAUYUMHATHL C OIIPECACICHUS

=mpeesia JONyCKacMOM MOrPEIHOCTH U3MEPEHUS
peanbHON MOTPENTHOCTH U3MEPEHUS

YCJIOBUU BBINIOJIHEHUS U3MEPEHUN

HaJIN4YMs B OPTaHU3alMK CPEJICTB U3MEPEHUI

YK-1.3.1

Ecnmu nns  ompenenenuss koddduimenta JIMHEHHOTO pacHIMpeHUs
MaTepuasa u3MepsieTcs JUIMHA U TeMIlepaTypa CTepXHs, TO U3MEPEHHUs
Ha3bIBAIOT. ..

OTHOCHUTEJIbHBIMU

=COBMECTHBIMU

COBOKYITHBIMH

KOCBEHHBIMH

VYK-1.3.3

VYunuteiBaemass TpH  BbIOOpE CpeAcTBa HM3MEpeHHil  00O0OIIeHHAs
XapaKTCPUCTHKA, BbIpaxxacmast npeaciaMu €ro J0ITyCKAaCeMbIX
MIOTPELIHOCTEN, — ITO ...

KJIacC CTaOMILHOCTH

MOTPENIHOCTh MEPhI

TOPOT HOPMHUPOBAHHOCTH

YK-1.33




=KJIaCC TOYHOCTH

6 Mertposroruueckumu XapaKTepUCTUKAMU CpEeACTB U3MEPECHUIN
HA3bIBAIOTCS XapaKTEPUCTUKHU UX CBOUCTSB, ...
OKAa3bIBAIOLIHE BIMSIHUE HA OOBEKT H3MEPEHUS
YUUTHIBAIOIINE YCIIOBUS BHIMOJIHEHUS U3MEPEHUI
o0ecrneunBaroIIe METPOIOIHUECKYIO Hale)KHOCTh
=0Ka3bIBAIOIIME BIMSIHUE HA PE3YJIbTAThl U TOYHOCTH U3MEPEHUN
7 [TorpemHoCTh, W3MEHSIOIIASACS CIOydaiiHBIM  oOpazom B cepun | YK-1.3.1
MOBTOPHBIX HM3MEPEHHI OJHOrO U TOr0 € pa3Mepa BEIUYHUHBI C
OJIMHAKOBOM THIATEIbHOCTHIO, Ha3bIBAETCS MIOTPEIIHOCTBIO.
CUCTEeMaTUYECKOM
=CIly4aliHOU
MPUBEACHHON
rpyooi
8 IIpu momaye Ha Bxoja BonbTMETpa obpasmoBoro curHana 1 B ero | YK-1.B.1
nokazanue coctasmwio 0,95 B. [lorpemHocts u3mMepeHus paBHa:
+0,5%
=-0,05B
+0,05 B
+0,05B
9 Ecnu koaddunuent passeptku ocumiorpada pased 20 pc, To mepuon
CUTHaJja paBeH. ..
80*10 "¢
=80*10 "¢
40%10 ¢
40%10 ‘¢
10 MeTtoa0M n3MepeHuit Ha3bIBAE€TCS COBOKYITHOCTD ... YK-1.3.1
orepanuil o NOBBILIEHUIO TOYHOCTH
=[PUEMOB CPaBHEHUS U3MEPSIEMOI BEJINUMHBI C €€ eTUHULIEH
orepanuil o NOBBILIEHUIO HAJIEXKHOCTH
MCII0JIb30BAaHUsl MPUHIIUIIOB U3MEPEHUH (PU3NUECKUX SIBJICHUM
12 Hayunoii  ocHoBoil  obecneuenust eauHcTBa  u3Mepenuit | YK-1.B.1
SBIISICTCA. . .
=METpPOJIOT U
CTaHJAPTU3UPOBAHHBIC METOIUKH BBITOJHEHUS U3MEPEHUI
CUCTeMaTH3aIHs
TeopeTuyeckas 6a3a cTaHAapTU3ALUU
13 [To konMuecTBY U3MEPHUTENBbHON HH(OPMALIUK U3MEPEHUS MOTYT
OBITb. ..
=0/IHOKpaTHBIMU
=MHOTOKpPaTHBIMHU
KOCBEHHBIMHA
COBMECTHBIMU
14 CrangapTt, ONUCHIBAIOIINN Nepeiady eAMHULBI OT 3TajoHa k CU —s1o0... | YK-1.B.1

TrapaHTUIHBIA TaIOH
TEXHUYECKHUE YCIOBHS




ceprudukar
=MOBEPOYHAS CXeMa

15 Opranuzanys ¥ OpUHIKUIIBI CTaHaapTu3anuu B PO onpeneneHsr: VYK-1.B.1
«3aKOHOM O 3aIUTe MPaB MoTpeduTeneii»
2. =3axk0HOM « O cTaHIapTU3ALUN
nocranosieHussmu IIpasurenscrtea PO
npukazamu ['occtangapra PO

I'ocHa30p KOHTPOJIMPYET HA NIPEATIPUATHM: YK-1.B.1
16 coOJroieHus TpeOOBaHUH OE30MTaCHOCTH

=co0utoieHHsI 0053aTeNbHBIX TPEOOBAHMIA TOCYAAPCTBEHHBIX
CTaH/IapTOB

caepTH(PUIMPOBAHHYIO MPOTYKIIHIO

17 Ceprudukar coOoTBETCTBHS - VYK-1.B.1
=3TO JOKYMEHT, BBJIAaHHBIN 110 TIPAaBUJIAM CHCTEMBbI CEPTH(PHUKAIIIH,
COOONIAOIINH, YTO TOJKHBIM 00pa3oM CepTHU(PHUIIMPOBAHHAS PO TYKIIHS
(mporiecc, yciyra) COOTBETCTBYET KOHKPETHOMY CTaHIAPTY WM IPYTOMY
HOPMAaTUBHOMY JIOKYMEHTY,

9TO 3AIIUIICHHBIA B YCTAHOBICHHOM MOPSAKE 3HAK, IPUMEHSIEMBII B
COOTBETCTBHUH C TPAaBUIIAMU CHCTEMbI CEPTH(HKAIINH, YKAa3bIBAIOIINMN, YTO
JaHHAs MPOIYKIHS (TIPOIIECC, YCIIyra) COOTBETCTBYET KOHKPETHOMY
CTaHJApTy WU JAPYroMy HOPMATHBHOMY JIOKYMEHTY,

3TO JIOKYMEHT, BBIAaHHBIN TI0 TIPAaBUJIaM CHCTEMBI CEPTHU(HUKAIIH,
COOONIAOMINH, YTO TOJKHBIM 00pa3oM CepTHU(PHUIIMPOBAHHAS PO TYKIIUS
(mpouecc, ycayra) obecrieuuBaeT 0€3011aCHOCTb U3JIENHSL.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaroIIUXCs 3a09HON (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroguueckue  Marepuainbl,  ONPEACHSAIONIMEe  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEpKaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpylOmUX TOPSAOK M MPOLEAYpPY
IIPOBEJCHUS TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Metoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHEI

11.1. Meroauueckue yka3aHus s OOYyYalOIUXCS IO OCBOEHHIO JIEKIIMOHHOTO
Marepuana .

OcHOBHOE Ha3HAYCHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE M3JIOKEeHHEe y4eOHOoro Martepuana. HasHaueHnme COBpEMEHHOW JIEKIWH B
paMKax JIUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, 2 B OCBOCHHH
byHIaMEeHTANBPHBIX TPOOJEeM IUCHUIUIMHBI, METOJOB HAayJyHOTO ITO3HAHHS, HOBEUIIHX
JOCTIDKEHUH HaydHOH MbIciu. B yueOHOM mporiecce JIEKIUsS BBIMOIHAET METO0JIOIMYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (QYHKIWH. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOU o0acTH 3HaHus, €€ mpoOsieMbl, AaeT IeIbHOE NPEACTaBICHUE O AUCIUIUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JTUACIUTUTHHAM.




[T1aHupyeMble pe3yinbTaThl PU OCBOSHUU O00YYAIOIIMMHUCS JEKIIMOHHOTO MaTepuana;

— TIOJy4yeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEJIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

MOJTyYEHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIoAaBaTeeM Ha OCHOBE TPUMEHEHHUS
U(PPOBBIX UHCTPYMEHTOB; I poBas koMmyHukanus; LMS-muiatdopma: Moodle, Blackboard,
Google [Ipezentanuu., UHTepakTHBHAs q0ocka Miro, yandex-tenemoct, Snaekc. [{uck.

— pa3BuTHE NPO(PECCHOHANBLHO-ICTIOBBIX  KAdecTB, JIIOOBU K  TOpeaIMeTy |
CaMOCTOSITEIFHOTO TBOPYECKOTO MBIIIJICHUS, CTPEMJICHHS CAMOCTOATENBHO OCYIIECTBISATh
MOKMCK U OIIEHKY MH(OpMAIK Ha OCHOBE HCIIOJIb30BAHUS MHTEPHET MCTOYHHUKOB U LU(POBOMH
00pa3oBaTeNbHON Cpebl pa3BUTHE MPO(ECCHOHATBHO-EIOBBIX KaYecTB, JIIOOBU K MPEAMETY U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIIJICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXO0AUMOTO Il CAMOCTOSTEILHON PabOThI;

— TIONy4YeHWE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH W TEXHUKH U O
MIPOTHO3€E UX PA3BUTHS HA OJIMKAKNIINE TOBL;

— HAY4YUTbCS METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKEHHUSA, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, MOBTOPSATh WX B Pa3IMYHBIX
(bopMynupoBKax);

— TOJy4YeHHe TOYHOTO MOHMMaHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHH.

JleKIMOHHBI MaTepuad MOXKET CONPOBOXKAATHCS JAEMOHCTpalMell ClalgoB U
UCTIOJIF30BAaHUEM DPA3aTOYHOTO MaTepualia IpH TPOBEIECHUH KOPOTKHX TUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATHUK I10 TUCIUIUINHE.

CTpyKTypa npeocTaBiIeHUs JICKIIMOHHOTO MaTeprana:

— JICKIIMM COTJIaCHO pa3zenam (Tadim.3) u remam (1abi.4).

— JIEKIMOHHBIA MaTepHajl MOXKET COIPOBOMKAATHCS IEMOHCTPAINEH CIIaliI0B, COAEPIKAIINX
TE3HCHI 110 TEMATHKE TUCIUTUINHEI, BUICOMAaTepHAJIaMHU.

— TI0 X0y JIeKI[MU CTYACHTHI MOT'YT 3aJ]aBaTh BOIPOCHI MPEIOIaBaATENIO, 10K /1aBIINChH
OKOHYAHUS TeKyIel Gpassl (MpepbiBaTh MPEnoaaBaTess HeI0MyCTUMO);

—  €cJH| mociie 00BSICHEHHS TIPEToIaBaTeNs OCTAINCHh HEBBISICHEHHBIE TTOJI0KEHUS, TO UX
ClIeZlyeT YTOYHHTB;

— MaTepual, u3JlaraeMblil mpenoiaBaTeneM, BHIKIAIbIBACTCS B HAYaJIe CEMECTpa B CUCTEME
LMS https://Ims.quap.ru/new/course/view.php?id=3944.

11.2. Meroanueckue yKazaHusi sl OOYYarOIUXCsS MO BBIMOJHEHUIO JIA0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOPHBIX pabOT oOyyaroIMHCA JODKEH YINIyOUTh U
3aKpENNUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOJUKON M TEXHUKON
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHOM XapaKTepUCTHKOW OOydarolerocs.
BrimonHenue nabopaTOpHBIX pabOT COCTOMT U3 3KCIIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

Beimonnenue 1abopaTopHBIX pabOT OO0YyYarOIUMCS SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUS JUCLUIUIMHBI, ONpenenseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpeICTBaM,
00ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEJAOBAHMS IPOLIECCOB, SBJIEHUH UM  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE M JEeTaln3alMs TEOPETUYECKUX 3HAHWN, IOJyYEHHBIX Ha
JEKIUSX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 U3y4aeMOH JTUCIUIINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOH  paboThl ¢ 1a00paTOPHBIM
000pyI0BaHUEM U IPUOOPAMHU.


https://lms.guap.ru/new/course/view.php?id=3944

—  HCIIOJIb30BaHME NEPCOHATBHOMN BBIYUCIUTEIBHOM TEXHUKH 7Sl paboThI ¢ (hailiamu u
npukiaaaeiMu porpammamu (Microsoft Word, OpenOffice.org Writer.) u ¢ BHenHIMHA
HOCHUTEIISIMU MH(OPMAIMH U YCTPOWCTBAaMH BBOZA-BbIBoIa nH(popMaru (Auaexc.uck);

— npuMeHeHue rpadudeckux penaktropoB Graph, Advanced Grapher unu Dplot mpu
0(hOpMIICHUH OTYETOB I10 JJA0OPATOPHBIM paboTaMm.

— TPOBEJICHHE HEOOXOIMMBIX PAacyeTOB MPU 00pabOTKE pe3yabTaTOB U3MEPEHHIA C
UCIIOJIB30BaHUEM MTPOrpaMMHBIX TpoaykToB Matlab, LabVIEW, Excel.

3amanue ¥ TpeOOBaHUA K IIPOBEAEHHIO 1a00PaTOPHBIX padoT
3aganue U TpeOOBAHMS K IIPOBEACHHUIO TAOOPATOPHBIX PaboT
BBIKJIJIBIBAIOTCS B HAUaJIe CEMECTpa B JMUHOM KaOMHETe B paszeie «Marepuaibiy
https://pro.quap.ru/inside#materials.

Brimonnenue naboparopHoit paboThl COCTOUT U3 TPEX ITAIOB:

—  OKCHCPUMCHTAJIbHO-IIPAKTUYCCKOI'O,
— PaCyYCTHO-aHAJIUTHUYICCKOI'O,
— KOHTPOJIbHOI'O B BUAC 3alIMUTHI OTYCTA.

3ananue U TpeOOBaHUS K MIPOBEICHUIO JIA0OPATOPHBIX pabOT, CTPYKTYpa U popMa oTyeTa
0 yabopaTopHoil paboTe, TpeOOBaHUS K O(POPMIICHHIO OTYETa O JIA0OpaTOpHOU pabdoTe
U3JI0KCHBI
http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=418
Mertposorus [TekcT]: MeToqMYECKHE yKa3aHUsI K BBIMOJHECHUIO J1a0OpaTOPHBIX
pa6or / C.-Iletep6. roc. yH-T a’pokKocM. mpubopocTpoeHus ; coct.: T.
[1. Mumypa, K. B. Enudanues. - CII6. : U3n-so I'YAIIL, 2019. - 27 c. : puc.,
tabxa. - b. 1.
http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=418
Mertposnorust U paguousmMepeHus ;. yueono-meroanueckoe nmocooue / T. I1. Mumypa, K.
B. Enudannes ; C.-ITetep0. roc. yH-T a3pokocm. npudopoctpoenus. - Cankt-IlerepOypr
: U3n-Bo I'VAII, 2020. - 78 c. : puc., Tadin. - bubnmorp.: ¢. 77 (7 Ha3B.). - b. 1. - Tekcr :
HEIOCPEACTBEHHBIN.

CTDVKTVDa n d)ODMa OTYCTAa O J'Ia60DaTODHOfI Da6OTC
BBIKJIAABIBAKOTCS B HA4YAJIC ceMeCTpa B INYHOM Ka6I/IH€T€ B pa3zlene «MaTepI/IaJ'II)I»
https://pro.quap.ru/inside#fmaterials.

TpeboBanus Kk 0hOPMIIEHHIO OTYETA 0 J1A00paTOpHON padbore
BBIKJIQJIBIBAIOTCS B HaYaJIe CEMeCTpa B IMYHOM KaOMHETe B pa3jeiie «Marepuaibi»
https://pro.quap.ru/inside#materials..

TuTynpHBINA TUCT OTYETA JIOJKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEACHHOMY B CEKTOpE
HopMaTHBHOM nokymenTtaru ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
'OCT 7.32-2017. TpeboBaHus NMpHUBEAECHbI B CEKTOpe HOpMATHUBHOW nokyMeHTanuu ['YAII
https://quap.ru/standart/doc  /lomosiHUTEIFHO B OTYETaX JIOJDKHBI OBITH MPEICTABICHBI
MaTepuaibl 10 MPUMEHEHHUIO OJTHOTO U3 rpadguueckux peaakropo Graph, Advanced Grapher,
Dplot u nporpammusix npoayktoB Matlab, LabVIEW, Excel

[Tpu dopmMupoBaHUM CIIMCKAa MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHUsI CIIMCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU nokymenTanuu 'Y ATl https://quap.ru/standart/doc



https://dic.academic.ru/dic.nsf/ruwiki/22196
https://dic.academic.ru/dic.nsf/ruwiki/239756
https://pro.guap.ru/inside#materials
http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=418
http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=418
https://pro.guap.ru/inside#materials
https://pro.guap.ru/inside#materials
https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

11.3. Metoauyeckue ykazaHus sl O0y4JaIOIMUXCS 10 MPOXOKICHUIO CaMOCTOSTEIbHOMN
paboThI

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUIICS BBIMOIHICT pabOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelis, HO 0e3 ero HermocpeaCTBEHHOTO
YUYaCTHS.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHWW M CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHWH, 00ECIICUMBAET BBICOKUI
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOYUYEHHs, IOMOTAaeT IIOJIyYUTh HABBIKH ITOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSL.

MertoandyeckuMu MaTepraJIaMy, HAPaBISIONUME CAMOCTOSATEIIbHYIO paboTy 00yJaromuxcs
SIBIISTFOTCSL:

y4eOHO-METOIUYECKUI MaTepra Mo JUCIHUIUIHHE; JIEKIIUH, SJIEKTPOHHBIE 00pa3oBaTeIbHbIC
pecypchl HHPOPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTr «HTepHeT» (Tadi.9).
CamocrosiTenbpHas padoTa CTyICHTOB BKIIFOYAET MOATOTOBKY OTUETOB IO J1a00paTOPHBIM
paboTtam ¢ u3ydeHrueM MU(PPOBBIX HHCTPYMEHTOB, HCIIOJIB3yEeMBIX Ui 00paOOTKH Pe3yabTaTOB
U3MEPEHUH U TpaUUeCKUX PEIaKTOPOB IS OCTPOCHHUS TPAPUKOB.

11.4. MeTtoauueckre yKazaHusl [UIsl OOYYaroOIIMXCA MO0 MPOXOXKICHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJb YCHEBAEMOCTH INIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00ydJaronmxcs, OCyIleCTBISIEMOTr0 B TEUCHHE CEMECTpa C IICJIbI0 OLICHMBAHMS XOJa OCBOCHUS
JMCIUTUIMHEL.

CTyneHT mociie BBITIOJTHCHHS ¥ 3aIIUTHI JIJAOOPATOPHBIX Pa0OT U MOJIOKHUTEITHHOU OIICHKU
3a TECTUPOBaHUE JOMYCKaeTcs K coOeceOBaHUIO MPH MPOXOXKIEHUU aTTecTallud B Qopme
3auéra.

11.5. Metoauyeckue ykazaHus AJisi 0OOy4aroIIUXCs MO MPOXOXKICHUIO MPOMEKYTOTHOMN
aTTeCTaluu.

[Ipomexxyrounast ~ aTTecTanusi  OOy4arOmIUXCS  MPEAyCMaTpuBaeT  OIEHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3ylIbTaTOB 00y4YeHMs MO aucHuminHe. OHa BKIIOYAeT B
ceost:

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUH, TOTYYEHHBIX OOYUYAIOLIUMCS B XOJI€ U3YUCHHUS
yueOHOM NTUCIUTUIMHBI B 1I€JIOM WU MTPOMEXKYTOUHas (10 OKOHYaHUH CEMEeCTpPa) OIeHKAa 3HAHUMN
00ydJaronmMcs Mo OTJEIBHBIM pa3jieiaM AUCIUIUITMHBI C aTTECTAIMOHHONW OLIEHKOM «3a4TeHO»
WJIN «HE 3aUTEHO».

Jluct BHeceHUs M3MEHEHUH B pabouyo NporpamMmy JUCIUILINHBI

[Jata BHeceHus

N Jara u Ne
U3MEHCHUU U Ilommuce
N o . MPOTOKONA
JIOTIOTHCHUH. Conepxanne N3MEHEHUH U JOTIOTHEHUI sacexaHus 3aB.
Iloanuce BHECHIETO kadempoit
Kadeaps

N3MCHCHUA







