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AHHOTaIUs

Hucuumnuna «MeTpoiorusi» BXOAUT B 00pa30BaTelIbHYIO MPOTrPaMMy BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPABICHHUIO TOATOTOBKW/ CHEIHATBLHOCTH
12.03.05 «Jla3epHas TexHUKa U Jla3epHbIE TEXHOJOTHN» HAMPABICHHOCTU «Jla3epHas TEXHUKA U
Ja3epHbIe TEXHOJIOTHWY. [lucuuiumaa peanusyercs Kadeapoit «Neby.

JlucuuniauHa HalejaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUMI:

OIIK-1 «Crnoco0GeH NpUMEHATh €CTeCTBEHHOHAYYHBIE M OOIIEHH)KEHEpHBIC 3HAHUS,
METO/Ibl MAaTEMaTUYECKOI0 aHaIN3a U MOJCIIMPOBAHUS B MH)KEHEPHOU JESITeIbHOCTH, CBA3aHHON
C IPOEKTUPOBAHNEM, KOHCTPYUPOBAHUEM U TEXHOJIOTUSIMU ITPOU3BOJICTBA JIA3EPHOIM TEXHUKN»

OIIK-3 «CnocobeH MNpoOBOAWTH OSKCICPUMEHTAIBHBIE HCCICIOBAHUS W HW3MEPCHHS,
00pabaTbIBaTh U MPEJICTABIATH MOJYUYCHHBIC JAHHBIE C YY€TOM CIeUU(UKA METOJIOB U CPENICTB
JIa3epHBIX UCCIIEIOBAaHUI U U3MEPEHUI»

CopepxaHue IUCHUILUIMHBI OXBAaTHIBAET KPYI BOIPOCOB, CBS3aHHBIX C IOJATOTOBKOM
Oynyumero OakajgaBpa K PEUICHHIO OPraHU3allMOHHBIX, HAYYHBIX W TEXHUYECKHX 3a/ay IMpHU
IIPOBEJCHUN M3MEPEHUN M KOHTPOJS B HAYYHBIX HCCIIEJOBAaHMUSIX U IMPOMBIIUIEHHOCTH Ha
NEHCTBYIOIMX  OOBEKTaX MO0 3aJaHHBIM  METOJUKAM. PaccmaTtpuBaroTcsi  OCHOBBI
3aKOHOJIATENIFHON W TIPHKJIAIHON METPOJIOTHH, METPOJIOTHYecKoro obecnedeHus. M3ydaroTcs
METOJUYECKHE OCHOBBI METPOJIOTMM U KauecTBa HM3MEPEHHM, BHJIbI, METOAbI M METOIUKU
U3MEpPEHUIl, TOJArOTOBKAa K M3MEPEHMUSIM U BBINOJHEHUE W3MEpPEHUM, InpaBuiia o0paboTKu
pe3yNbTaTOB HM3MEPEHMH M OIEHUBAHUS TOTPEUIHOCTEH HW3MEpEeHUH ¢ MPUMEHEHHEM
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH W TEXHWYECKHX CPEICTB, IMPABOBHIE OCHOBBI
obecrieueHns eIMHCTBA U3MEPEHUI; BOIPOCHI CTaHAapTH3AIIH.

[IpenoaBanre MUCHMIUIMHBI MPEIYyCMATPUBAET cleayromue (OpMbl  OpraHU3aIHN
yueOHOro Ipoliecca: JIKIIH, 1a00paTopHble pabOThI, CaMOCTOsITeNIbHAS pPadoTa CTyIeHTa.

[TporpaMMoil IUCHUIUIMHBI IPEIYCMOTPEHBI CIEAYIOLIUE BUABI KOHTPOJISA: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTals B hopMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOCHHS JUCIUIUTMHBI COCTABJIIeT 3 3aveTHbIX eauHuib], 108
4acoB.

SA3b1K 00yueHUs O TUCIUILINHE «PYCCKHUM »



[lepeueHs TUTAHUPYEMBIX PE3yIBTATOB OOYUCHHUS 110 TUCIUTIIIHHE

1.1. Denu mnpenoaaBaHus AUCHUUIUIMHBI -  TOJyYEHUE CTYyIEHTAaMH HEOOXOIUMBIX
3HaHWI, YMEHUW W HABBIKOB B 00JacTH O0OECIeYeHUs EIWHCTBA W3MEPECHHIA, OCHOB,
HEOOXOMUMBIX TIPU UCCIEJOBAHMM U OKCIUTyaTalliM CpPEACTB U CUCTEM H3MEpPEHHUi,
MpEIOCTABICHUE BO3MOXKHOCTH CTYACHTaM pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKH,
MOJIyYEHHBIE MTPU U3YYEHUH TUCIUIUIUHBI B 00JIACTH JIa3epHOM TEXHUKHU.

1.2. JlucumminHa BXOIUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3yueHUs AUCHUIUIMHBI OOYYAIOUIUICS IOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMU WM WX YacTsMHU. KoMIeTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnma) Kox n HaumeHnoBanue Kon n HanMeHOBaHKE HHIUKATOPA
KOMIIETEHIIUH KOMIIETEHIIUN IOCTYDKEHNS KOMIIETEHIINHI
OIIK-1 Cnocoben
MPUMCHSITh
€CTECTBCHHOHAYYHbBIC

1 OOIICHH)KEHEPHBIE
3HAHUS, METOIbI
MaTeMaTH4eCKOTro OIIK-1.Y.1 ymeTb npuMeHSTh 3HAHUS
aHanM3a u €CTECTBEHHBIX HayK M OOIENHKEHEPHBIE
O6menpodeccoHanbHbIE | MOACIUPOBAHUS B 3HAHUS B MHKEHEPHOU JIeATEITbHOCTH 1
KOMIIETEHITNH WHKCHEPHOM MIPaKTUKE

NeSITeIbHOCTH,
CBSI3aHHOM C
MPOCKTHPOBAHUEM,
KOHCTPYHPOBAHUEM U
TEXHOJIOTHUSIMHU
IPOM3BOJICTBA
JIA3€PHON TEXHUKHU

OIIK-3 Cnocoben

POBOJIUTh
IKCTIEPUMEHTAIBHBIE
P OIIK-3.3.1 3HaTh COBpEMEHHbIE METOIUKH
UCCIIC/IOBAHUS U
¥ 000pyI0BaHHE /ISl TPOBENICHUS
U3MEpEHNS, .
IKCIIEPUMEHTAILHBIX UCCIICIOBAHUN
0o0pabaThIBaTh U o
Ob6menpodeccuonanbHbIe U3MepeHuit
NpEeACTaBISATH

KOMIIETCHIINH OIIK-3.Y.1 ymerb 0O6pabarbiBaTh U
MOJIy4YE€HHBIE JaHHbIE
IIPEJICTABIISTH ITOJTY4EHHbIE
C Y4eTOM crenupuku
AKCIIEPUMEHTAJIbHBIE JJaHHbIE /IS

MCTOHOB U CPCIACTB
MOJIYYCHHA 000CHOBAHHBIX BBIBOJIOB
JIA3CPHBIX

HUCCIENOBaHUN U
U3MEPEHUI

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, pPaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUIUINH:
— be3onacHoCTb XKU3HENEATENBHOCTH;
— HWmxenepHas u koMObloTepHas rpaduxa
— be30macHoCTh KU3HEIEATEIbHOCTH




WNudopmaruka

Maremaruka. MateMaTHUeCcKnii aHaIN3

Marematuka. Teopusi BEpOATHOCTEM M MaTEMAaTHYECKasi CTATUCTUKA
dusuka

DIIEKTPOTEXHUKA

[IpounsBoacTBEHHAs MPOEKTHO-KOHCTPYKTOPCKAs MIPAKTHKA;

3HaHI/ISvl, IMNOJIYYCHHBIC IpU H3YUCHHUH MaTCpuajia HaHHOﬁ JUCHUIIIIMHBI, HMCKT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT UCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUILINH

JlazepHble U3MEpEHMS;

Jlazepsl ¥ UX IPUMEHEHUE;

Onrtuyeckue ycrpoiictBa 00paboTku HHPOPMALINY;
[Tpon3BoaCTBEHHAS TPOSKTHO-TEXHOJIOTMYECKast IPAKTHKA;
[Tpou3BoaCTBEHHAS MPEAUIUIOMHAS TPAKTHKA.

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTLIAHBI
JlanHbie 00 00IIEeM O0BbeMe JUCIUILIMHBI, TPYJOSMKOCTH OTAEIBHBIX BHUIOB Y4COHOMH

paboTHI 110 AUCUHUIUIMHE (M paCIpeieeHHE 3TOM TPYI0EMKOCTH [0 CEMECTpPaM) MPEACTABIEHBI B

Tadymue 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITHITITUHBI
TpynoeMKocTh MO
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKkocmp OuUCyUnJIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux wacoe npakxmuyecKkoil no020moeKu
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIIE:
nexuu (J1), (gac) 17 17
npakTuyeckue/cemunapckue 3ansrus  (113),
(dac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (gac)
HK3aMeH, (4Jac)
CamocmoamenvHnas paboma, Bcero (dac) 74 74
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, udd. 3au, | 3ayer 3auer
JK3.**)

4. ConeprxkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TPyI0€MKOCTH JTUCIUTUIAHEI IO pa3JieiaM u BUAaM 3aHATHHN.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Pa3nessl, TeMBI TUCITATIIIMHEI Jexunn | 113 (C3) ap KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 5
BBoanas mekmus.
[TepcniekTrBHBIE METOJIBI 1 1 10
MH(OPMATMOHHBIX TEXHOJIOTUH,
HalpaBJieHHbIE HAa OpraHu3aIuio y4eOHOTo




poIeccay: LMS-mrardopma: Moodle,
Blackboard, Google, TTpe3enrtarmu PowerPoint,

Paznen 1. OCHOBHBIE TOHATHUSI COBPEMEHHOMN
METPOJIOTHUH.

Tema 1.1. Cucremsl GU3UIECKUX BETUYHH H
eanHAI] PU3MYECKUX BEIIUYUH.

Tema 1.2. IlonsTHE O MIKaNaX.

Paznen 2. TeopeTnueckue OCHOBBI U3MEPEHHUI.
DddexTuBHOEC HAXOKICHHE, OTICHKA
nH(pOpMallK Ha OCHOBE UCIIOJIb30BAHUS
MHTEPHET-CEPBUCOB, IOUCKOBBIX CUCTEM SHAEKC,
Google u na mnarpopmax «lIpodheccnonanpHbie
crpaBouHble cucteMsbl Texakcneprt, KoHcynbTanT
TUTEOC).

Tema 2..1. MeTtoasl u3mepeHuil.

Tewma 2.2. CpeacTBa u3BMEpeHUI.

Tema 2.3. OCHOBBI TEOPUU TOTPEITHOCTEH.

Pasnen 3. OcHOBBI 0OecrieueHus eIMHCTBA
U3MEPEHUU

Tema 3.1. CtpykTypa rocy1apcTBEHHOU CUCTEMBI
oOecrieueHns eJMHCTBA U3MEPEHUH.

Tema 3.2. Dranonnas 6a3a rocyaapcTBEHHOM
CHCTEMBI 00ECTICYCHHS EAMHCTBA H3MEPEHHIA.
Tema 3.3. [loHsiTHE METPOJIOTUYECKOTO
o0ecrieyeHusl.

HUroro B cemectpe: 17 17 74

Htoro 17 0 17 0 74

IIpakThueckass IOATNOTOBKA  3aKIIOYAETCAs B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarlolUMuUCs  OINpENEeJIeHHbIX  TPYAOBBIX  (YHKIUMH,  CBSI3aHHBIX ¢  Oyayuieu
npodecCHOHATBHOMN 1A TeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U T€M JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATUN NPUBEACHO B TabuIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOTI'O [UKJIA

Howmep paszpnena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

BBoanas nekuus. udpoBsle THCTPYMEHTHI B OpPraHU3alMU Y4eOHOr 0 mpoliecca.
WNHCcTpyMEHTHI 7151 OpraHu3alii COBMECTHOMU AesTenbHOCTH: LMS-
miargopma: Moodle, Blackboard, yandex-tenemoct. Bo3moxHOCTH HX
WCTIOIB30BAHUS JIJIS IPOBECHUS JICKIIUN, KOHCYTbTAIINH,
KOH(EpEeHIHiA, TECTUPOBAHMSL.

HNHCTpyMEeHTHI 17151 OpraHu3aliy OHJIAH-3aHITHIA: (MHTepaKTHBHAS
nocka Miro).

WNHCTpyMEHTHI 17151 BU3yaTH3allHu:

- oopMIIEHHE PE3YIHTaTOB FIKCIIEPUMEHTOB C UCIOIB30BAHUEM
rpaduueckux pegaktopoB Advanced Grapher, Dplot;

- oopmiieHHE Kaccudeckux npe3eHTanuii: PowerPoint, Slides.io,
Prezi, Google Slides.

1 Pazgen 1. OcHOBHbBIC TIOHATHUS COBpCMCHHOf/'I MCTPOJIOTHH.




Tema 1.1 CoBpemMeHHOE COCTOSIHUE U TIEPCIIEKTUBBI PA3BUTHS
n3MepeHuil. Poib u3mMepeHnii B 03HaHUU OKPYXKAIOILIEro MUpPa;
OCHOBHBIE [TOHATHS, CBSI3aHHBIE C 00BEKTAMH U3MEPEHUS; TIOHATHE O
(bu3HUYECKUX BEIMYMHAX U eIMHUIAX (DU3UYECKUX BEIIUYUH.
Pa3mepHocTh pusnueckux BenuunH. MexayHapoHasi CHCTeMa €MHHII
CU. Ocuosuble equauis! cucteMsl CH. I'OCT 8.417-2002 «EnuHuIs
Bennuun». [IponsBoaneie enuuuibl cucteMbl CHU. OTHOCUTENBHAS
BennunHa. JlorapupmMudeckas BeIUIHHA.

DddekTuBHOE HAXOXKICHUE, OIcHKa WHPOpPMAallMK Ha OCHOBE
WCIIONb30BaHUSI HMHTEPHET-CEPBUCOB, IIOMCKOBBIX cHCTeM SHAEKC,
Google u nHa mnargopme «lIpodeccronanbHble CIPaBOYHBIE CHCTEMBI
Texakcnept, KoHCYIbTaHT TUIFOCY.

Tema 1.2. OcHOBHBIE XapaKTEPUCTUKU U3MEPEHUM.

OcHOBHOE ypaBHEHUE U3MEPEHUN. AKCUOMBI U3MEPEHUH.

[TonsTre o mkanax. Tunsl mkan. CBolcTBa MIKAI.

Tema 1.2 ®usnueckue OCHOBBI H3MEPEHHM, OCHOBHBIC TMOHSITHS,
CBsI3aHHBIE cO cpencTBamu u3Mepenuii (CH); Buapl n3MepeHHii.

Tema 1.3 IloHATHe  NOTPEMIHOCTH  U3MEPEHHMM;  HCTOYHHMKHU
MOTPEUTHOCTEH; MOHATHE MHOTOKPATHOTO HM3MEPEHUSs; BEPOSTHOCTHHIE
OLICHKH MOTPEIIHOCTH U3MepeHus; 00paboTKa pe3yIbTaTOB U3MEPEHUSI.

Paznen 2. TeopeTuueckrne OCHOBBI U3MEPEHUI.
Tema 2..1. Merons uamepenuii. Kiaccuduxanus MeTog0B U3MEpeHUi.
W3mepenus npsMble, KOCBEHHBIE, COBOKYIIHBIE, COBMECTHBIE,
CTaTUYEeCKUe, TMHAMUYECKUE, OAHOKPATHbIE, MHOTOKPATHBIE,
a0COJIIOTHBIE, OTHOCUTENbHbBIE. MeTOo1 HeMOCPeCTBEHHON OLIEHKH.
MeToapl cpaBHEHHUsI C MEPOH: HYJEeBOI MeTo; u(hepeHInaTbHBINA
METOJI; METOJ] COBIIAJICHUI; METOJ] 3aMEILECHNUS.
Wcnonp3oBanue nnpopmanuu Ha miargopme «IIpodeccuonanpHeie
crpaBo4Hble cucTeMbl TexakcnepT, KOHCYNbTaHT IUIIOC» U MHTEPHET-
cepBHcax (MOUCKOBBIE cucTemsl AHaekc, Google).

Tema 2.2. CpeactBa usmepenuil. Knaccuduxauus cpencts
U3MEpPEHUIl 1O METPOJIOTUYECKOMY Ha3HaueHuto. Krnaccudukanus
MU3MEPUTEIBHBIX npeoOpa3oBaTenei. MeTtponoruueckue
XAPAKTEPUCTUKH CpelCTB W3MEpPEHUM. Knaccudukamms
METPOJIOTMUECKUX XapaKTepUCTUK. HopmupoBaHHE METPOIIOTHYECKUX
XapakTepucTHK. Kitaccel TOUHOCTH cpencTB u3MepeHuil. M3mepenue
¢u3NYECKUX BEIUYMH pa3IMYHBIMU TUIIAMHU CPEICTB H3MEpEHUl,
BKJIt04as nuppoBbie. CpecTBa H3MEPEHUS HERNIEKTPUYECKUX BEJIMUMH,
U3MEpUTEIIbHbIE TPeoOpa3oBaHMs U U3MEPUTENIbHBIE TPeoOpa3oBaTeu.
Tema 2.3. OcHOBBI Teopuu norpemtHocteid. OOmas KJaccuuKanus
norpemHocTe. CUCTEMaTW4YeCKHue W CIydalHble IOTPEIIHOCTH.
ToueuyHnas olleHKa 3aKOHOB pacIpe/ielIeHUs] Pe3yabTaToOB HAOIIOICHUH.
WNHrepBanpHasg oneHKa CiaydalHBIX IorpemHocteil. Omnpenenenue
MOTPEIIHOCTH  KOCBEHHBIX M3MepeHHd. OmnpeneneHue TOYEYHBIX
XapaKTepUCTUK TMpPH HEPaBHOTOUYHBIX u3MepeHHsx. OOpaboTka u
IIPE/ICTABICHUE PE3YJIBTATOB U3MEPEHUM  C HCII0JIb30BAaHNEM
nporpamMmHbIX mpoayktoB Matlab, LabVIEW, Excel, rpaduueckux
penakTopoB Graph, Advanced Grapher.

Paznen 3. OcHOBBI 00ecrieyeHHs eAMHCTBA U3MEPEHUH.

Tewma 3.1. CTpykTypa rocyaapCTBEHHON CHCTEMBI 00CCTICUECHHS
ennHCTBa n3MepeHuil. deepanbHble OpraHbl HCIIOJHUTENFHON BIACTH,
ToCYyAapCTBECHHBIC HAYYHBIC MCTPOJOTMYCCKUC NHCTUTYTHI,




rOCyJJapCTBEHHbIE PETUOHAIBHBIE LIEHTPBI METPOJIOTHH,
METPOJIOTHYECKUE CITYKOBI.

Tewma 3.2. DtanonHas 6a3a rocy1apCTBEHHON CUCTEMbI OOeCTICUCHU S
enuHcTBa n3Mepenuid. Knaccuduxanus srasonoB. OCHOBHBIE
TpeOOBaHUs K roCcy1apCTBEHHBIM dTajoHaMm. Ilepenaua pazmepa
€IMHUIIB (PU3NIECKOH BETMUMHBL. [ ocy1apcTBEHHBIE IEPBUYHBIC
3TaJIOHBI OCHOBHBIX (DU3MUYECKUX €AUHUII.

Tema 3.3. IloHsATHE METPOJOTHUECKOTO OOECHeueHus; IMPaBOBBIE
OCHOBBI 00O€CHeUeHHs] €IMHCTBA HM3MEPEHHI; OCHOBHBIE I1OJIOKEHUS
3akoHa P® 00 obecrnedeHnn e€AMHCTBA W3MEPEHU; CTPYKTypa H

(YHKIIMU METPOJIOTUYECKOM CITYKObI NPeIpUITHUS.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl npakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuyeckne 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tewmsl npaktuueckux | ®opmel npakTuyeckux | TpynoeMKOCTb, |MpaKTHUYECKOH |paziena
/o 3aHATHI 3aHATAN (gac) MIOJTOTOBKH, | TUCLIMII
(gac) JIMHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEEHBI B TabuIe 6.
Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | IPAKTHHUCCKOR | - pasiea
/o (gac) IMOJITOTOBKH, JIUCLIAI
(gac) JIMHBI
Cemectp 5
1 BBognoe 3anstue. UHcTpyktax mo | 1 1 BBEJICHHE
TeXHUKe Oe3omacHocTH. BBenenue. LMS-
mnatdopma: Moodle, Blackboard, Prezi,
Google Slides, nuarepaktuBHas gocka Miro,
yandex-tejeMocT.
2 N3mepenue HOCTOSIHHBIX | 4 4 1
HaIpsHKEHUN
3 | 1. I3mepenue TOKoB pa3HbIX (Gopm ¢ 4 4 2
BU3YyaJIM3allieil CHTHAIOB Ha U(POBOM
ocruiorpage 1 UCIoIb30BAHUEM BHJIEO
meToauku ¢ QR- komom.
2.IloBepka MUKpOMeETpa
4 | MccnenoBaHue HEMPEPHIBHBIX CUTHAJIOB C 4 4 2
MTOMOIIIBIO AJIEKTPOHHOTO OcIuIIorpada
1.MccnenoBanue UMIYIbCHBIX CUTHANOB ¢ | 4 4 2
MOMOIIIBIO JIEKTPOHHOTO OCIMIIIorpaga
2. IloBepka IITAaHT€HIUPKYIIS
Bcero 17 17

4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosrenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI M €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTOsSTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 3,
Bun camocrosiTensHO#M paboThI

qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania 47 47

nucuuruael (TO)

Pacuetno-rpaduueckue 3aganus (PI'3) 10 10

[ToaroroBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKYVY) ! !
IToaroroBka K MpoOMeEXyTOYHOU 10 10
arrectaruu (I1A)

Bceero: 74 74

5. IlepeueHs yuyeOHO-METOAMUECKOTO OOECTIeUeHHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOIIMXCS IO TUCITUTUINHE (MOIYITIO)

yLIe6HO'MeTO,I[I/ILICCKI/Ie MaTCprajibl JIA CaMOCTOSITEIbHOM pa6OTBI 06yqa10mnxc;1 YKa3aHbI B
n.a. /-11.

6. IlepeueHb MEYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUN
[lepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeieH B Tabaulle 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

Komnue
CTBO
IK3EMII
JIpOB B
6ubmo

bubnnorpaduueckas ccpiika TEKe

(kpome

AIIEKTPO
HHBIX

SK3eMIT
JISIPOB)

HIudp/
URL anpec

http://lib.aanet.ru/jirbis2/index. | OCHOBBI TeOpeTUUECKOW, MPUKIATHON H
php?option=com_irbis&view= | 3aKOHOAATEIbHOH

irbis& Itemid=418 METPOJOTUH [DIEKTPOHHBIN pecypc] : yueOHOe
nocobue / B. III. Cynmabepumze, A. I'. UyHOBKHHA,
T. I1. Mumypa ; C.-TIleTep0. roc. yH-T a9pOKOCM.
IpUOOPOCTPOCHHUSL. - DICKTPOH. TEKCTOBBIC JIaH. -
CIIo. : U3g-Bo I'YAIIL 2018. - 313 ¢. - Cucrem.
tpeboBanusi: ACROBAT READER 5.X. - 3arm. ¢
TUTYI. 5kpaHa. - ISBN 978-5-8088-1287-1 : b. 11.

http://lib.aanet.ru/jirbis2/index. | OcuoBbl MeTposoruu = Fundamentals of
Metrology : yueOHoe nmocobue / B. B. Oxpenumnos



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
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

php?option=com irbis&view=
irbis&Iltemid=418

[1 p.] ; C.-Ilerepb. roc. yH-T a3pOKOCM.
MPUOOPOCTPOCHUS. - 2-€ U3I., Iepepad. u JIo1. -
CII6. : U3a-Bo I'VAIL, 2019. - 485 c. : puc., Tad.
- Umeer rpud deaepanpaoro YMO no B cucreme
BBICIIETO 0Opa3zoBanusl. - bubmuorp.: c. 427 - 430
(66 Ha3B.). - b. 11

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

QnexktpopaaronsMepenus. [Ipaktukym
[[Iummapés, B. FO. DnexrpopaauonsMepeHusi.
[IpakTHKyM : MpaKTHYECKOE MOocodue st By30B /
B. 1O. lummapés. — 3-e u3a., ucmp. u JA0m. —
Mockga : M3narensctBo FOpaiit, 2020. —

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

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

Octpoyx A.B., Cypkosa H.E. Cucremsl
HCKYCCTBEHHOI'O MHTeIIeKTa. — M3naTenbecTBo
«Jlanpy, 2021. — 228 C

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

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

7. IlepeueHb 3NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLlMOHHO-TEIEKOMM YHUKAIIMOHHOM cetu «IHTepHET»

Ilepeuenn

npuBeseH B Tabmuie 9.
Tabmmma 9 -

SJICKTPOHHBIX
TGJ’IGKOMMYHI/IKaIII/IOHHOI\/JI CETH

o0pa3oBaTeNbHbIX
«HTEpHETY,

pecypcos

[lepeueHp 31EKTPOHHBIX 00pa30BaTENbHBIX pECypcoB HHGOPMALMOHHO-

TCHGKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT»

URL anpec

HanmenoBanue

http://science.guap.ru

Hayunast u nnHOBannoHHas aesTenbHoCTs 'Y Al

http://www.consultant.ru

CrnpaBouHo-nipaBoBas cucrema «Koncynprant [larocy

http://www.garant.ru

Wudopmarmonno-mpaBoBoii mopran «'APAHT»

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTHUI

8.1. [lepeyeHp mpPOrpaMMHOIO OOECHEUEHUs,, HCIOIb3YEMOT0 TMpPH OCYIIECTBICHUU

00pa3oBaTeNbHOTO MPOoIecca MO IUCIUILTHHE.

[lepeueHpb UCTIOIB3YEMOT0 IPOTPAMMHOTO OOecTieueHus rpecTaieH B Tadbmuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne /1t

HaunmenoBanue

He npenycmorpeno

8.2. [lepeuenn

HMH(}OPMALIOHHO-CIIPABOYHBIX

OCYHICCTBJIICHUU 06p330BaTCJIBHOFO mnmpomnecca o JUCHUIIINHS

[lepeuenp ucCHOIB3yeMBIX HMHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTaBIEH B

Tabimue 11.

UH(pOpPMaIMOHHO-
HEOOXOJUMBIX IS OCBOCHHS JIWCIUILTAHBI

CHUCTEM,UCITIOJIB3YyEMBIX


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://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXYUVETW1PdmNaRHdZNFZ4c3hXM1dla21DTk5yZVBNVmpwTlhiRURSZGlid3BVWTlCRjhMaVpHSWF4UF85NGFZMUo1bnVRZWxnemdHR0RWRmp0bjFYOUk&b64e=2&sign=6eebbd4f1db331f530d71da5a6643efc&keyno=17
http://www.consultant.ru/
http://www.garant.ru/

Tabmuua 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas O0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3pl, HEOOXOIUMOW Uil  OCYIIECTBJICHUS
00pa30BaTEeNBLHOrO MpoIiecca Mo AUCHUITIMHE, MTPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep ayautopuu
n/n MaTepHaIbHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)

1 MynpTUMeaUHAS JIEKUUOHHAS ay IUTOPHUS

JlaGoparopus METPOJIOTHH U TEXHUYECKUX U3MEPEHUIN 52-51

10. OueHo4HBIE CPeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OLEHOYHBIX CpPEACTBAJII NPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIH

Buza npomexyTo4HON arTecTaluu [lepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BONpoCoB;
TecTsr;

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas mpuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHLIAI
5-0ayuIbHas mIKana P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOM W JOTMOJTHUTEIHHOW JIUTEPATypHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTUICCKON
JIESITEIIbHOCTRIO HATPaBIICHUS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeNNaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOWII MMPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYLIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JI€ATEITbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BIIAJICET CHCTEMOM CIICIIHAIM3UPOBAHHBIX TTOHITHH.

«XOPOLLIO»
<«BAYTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHITUI

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

— JIONyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B NPAKTUYECKOM IPUMEHECHHHM 3HAHMI
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJIOKEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUHN BBIBOJIOB M 0000IICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATU3UPOBAHHBIX MOHSITUH.
— o0OyJaromuiicss HE YCBOWJ 3HAYUTEILHOM 4YacTH MPOrpaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKK W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaIPaBIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He (hOPMYIUPYET BBIBOJOB M 0000IIEHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/m [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa Kox
MHAMKATOpa
Y4eOHbIM [IJIAaHOM HE IPETyCMOTPEHO
Bomnpocs! 1 3auera npecrasieHsl B Tadbauie 16.
Tabmuna 16 — Borpocsl aiist 3aueta
Kon
Ne n/mt [Tepeuens Bonpocos (3amau) i 3adera / tud¢. 3auera
WHAMKATOpa

1. dusnueckue BeIUUNHbI KaK 00BEKT U3MEPEHUH. OIIK-1.V.1

2. MexnyHapoHas cucTemMa eIMHUI GU3NYECKUX BEJTUYHH. OIIK-1.V.1

3. Cucrembl (usnueckux BeJWYUH (OCHOBHBIE, Mpou3BojHble, ux | OIIK-1.V.1
pa3sMepHOCTH, YpaBHEHHE CBSI3U (PU3UUECKUX BEITMYUH)

4. [Tpumeps! cucteM enuHUL PU3NYECKUX BEIUYHH. OIIK-1.V.1

S. OTHOCUTEIbHBIE U JIOTAPU(PMUUECKHE BETUUUHBI U €TUHUIIBL. OIIK-1.V.1

6. [Tonsitue u3mepenus. CoBpemeHHoe cocrostHMe W nepcrnektuBbl | OIIK-3.3.1
pa3sBUTHSI H3MEPEHUH.

7. CocraBnsomnye 3JIEMEHTOB u3MepeHuid  (00bekT, emununa, | OIIK-3.3.1
CPEICTBO, PE3YJIBTAT, TOYHOCTD).

8. 3aaul METPOJIOTUU U €€ POJIb B TEOPUU TIO3HAHMS. OIIK-1.V.1

9. [IIkanel wn3MepeHuil (HaMMEHOBaHWM, mopsAaka, uHTepBanos, | OIIK-3.3.1
OTHOIIICHUM, aOCOJIIOTHBIC, YCIIOBHBIE).

10. [TonssTue o cpenacrBax  u3MepeHudt, wux  kinaccudukanus | OIIK-3.3.1
(onpenenenue, cyts CU, Mepbl, U3MepUTENbHBIE TPe0OpazoBaTeNHy,
puOOpbI, YCTAHOBKH, CUCTEMBI).

11. Knaccugukanus usmepenuit (mpsiMble, KOCBeHHbIe, coBokymnHble, | OIIK-3.3.1
COBMECTHBIE, a0COIOTHBIE, OTHOCUTENbHBIE U AP.).




12. [TpuHIIUTIBI, METOABI U METOIMKH m3MepeHui (HemocpeactBeHHoi | OITK-3.3.1
OLIEHKH, KOMITCHCALIMOHHBIA METON).

13. DTaJlOHBI, UX HAa3HAYCHUE, 00JIACTh UCIIOIL30BAHUS OIIK-1.V.1

14. Mepa snekrpoasuxymen cuisl (DJ1C). OIIK-3.3.1

15. Mepbl UHIYKTUBHOCTH U B3aUMOUHYKTHBHOCTH. OIIK-3.3.1

16. MepbI 37IEKTPUIECKOTO TOKA. OIIK-3.3.1

17. Mepbl 27EKTPUIECKON EMKOCTH. OIIK-3.3.1

18. lNocynapcrennsiii aTaion OMA. OIIK-3.3.1

19. [ToBepounast cxema. OIIK-3.3.1

20. MeTtponoruueckue XapakTepUCTUKU CPEACTB U3MEPEHUH. OIIK-3.3.1

21. HopmupoBanue MeTpoI0ruueckux XapakTepUCTHUK. OIIK-3.3.1

22. [lonstTue  morpemnoctn  CH. Obmas  xnaccudpukanus | OIIK-3.3.1
MOTPEIIHOCTEH.

23. Hopmuposanue MOTPEUIHOCTEN cu (ammutuBHOM, | OIIK-3.3.1
MYJIbTHITIKATUBHOM, TPUBEICHHOM, JONOTHUTEIBHOM ).

24, Knacc Tounoctu CH, ero o0o3HaueHue. OIIK-3.3.1

25. [Torpemnoctu U3MEPEHUMN (onpenenenue, uctounuku | OIIK-3.V.1
norpemHoctelt). OO6mas kiaccupukanms.

26. Cucrematuueckre MOrpemHocTd  (mpuuuHbl  BO3HHMKHOBeHMs, | OIIK-3.V.1
croco0bl OOHAPY>KEHUS U YMEHBIIECHUS ).

217. Crnyuaiinsle norpemsoctd. Onucanue ciaydyaiiHsix norpemHocrei ¢ | OIIK-3.V.1
MOMOIIBI0  (YHKIMH pacrpeneneHusi. 3aKOHBI pacupeieTeHHs
CIIy4allHO! BEJIMYHHBI.

28. HopMmanbHblii 3akoH pacnpeneneHus —ciaydaiiHod  BenuuuHbl | OIIK-3.V.1
(TIOrpenIHocTH).

29. PaBHOMepHBIII 3aKkoH pacnpedeneHus ciaydaiiHod BenunuuHbl | OIIK-3.V.1
(TIOTpenIHOCTH).

30. TpeyronbHBIH 3aKOH pacmupeselieHus ciaydaiHor BenmuuHbl | OITK-3.V.1
(TIOTpEeLIHOCTH).

31. ToueuyHass  omeHKa 3akOHOB  pacnpeneneHus — pesyasratos | OIIK-3.V.1
HaOJIFO JEHUIA.

32. WHTepBasibHas OLIEHKA CITyYallHbIX IOTPEIIHOCTEN. OIIK-3.V.1




33. OOHapyxeHne M HCKIIOYeHHE TpyoObix morpemHocted wu3 | OIIK-3.V.1
pe3yibTaToB HabmoaeHuid. Kpurepuit Tpex curm.

34. [TpaBuiia cyMMHpOBaHMSI IOIPELIHOCTEH. OIIK-3.V.1

35. KocBennsbie norpemHocTu OIIK-3.V.1

36. Ouenka  pe3yapTaroB  uU3MepeHuil  npu  HepaBHoTouHbIX | OIIK-3.V.1
U3MEPEHUSX.

37. CrpykTypa rocymapcTBeHHOW cucTeMbl obecnedenus enuHcra | OIIK-3.3.1

WM3MEPEHUI.

[lepeuenr TeM [l KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOTHhI
MpeICTaBJICHBI B Tabmuie 17.
Tabmuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

No 11/t [TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO IPOSKTHUPOBAHUS/BHIITOIHEHHS
B KypCOBOH paboThI
Y4eOHbIM [IJIAHOM HE IPETyCMOTPEHO
Bonpocel i1 mpoBeneHUsT IPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUS

MpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii IepeueHb BOIIPOCOB ISl TECTOB

No /1t

IIpuMepHBIii IepedeHs BOIIPOCOB ISl TECTOB

Kon
WHIAUKATOPA

1

CocrosiHME U3MEPEHNH, IPU KOTOPOM UX PE3YJIbTAThl BEIPAKEHBI

B Y3aKOHCHHBIX C€AMHHIAX BCJIWYMH W MNOTPCIIHOCTH I/I3M€p€HI/II\/'I HE
BBIXOJAT 3a YCTAHOBJICHHBIC MIPCACIBbI C 3aﬂaHHOﬁ BEPOATHOCTBIO,
Ha3bIBACTCA ...

CUCTEMON KaTMOPOBKU CPEACTB U3MEPEHUI
YTBEPKACHUEM THUIIA CPEACTB U3MEPEHUN
=€JJUHCTBOM U3MEPEHUN
METPOJIOTHYECKUM KOHTPOJIEM M HAA30POM

OIIK-1.V.1

BBI60p cpeacTtBa U3MEPCHUA CICAYCT HAaUYUMHATHL C OIIPECACICHUS

=mpeelia JOIyCKaeMOM MOrPEIIHOCTH U3MEPEHUS
peanbHON MOTPENTHOCTH U3MEPEHUS

YCJIOBUU BBINOJIHEHUS U3MEPEHUN

HaJIN4YMs B OpTaHU3alMK CPEJICTB U3MEPEHUI

OIIK-3.3.1

3 Ecnmu nns  ompenenenust ko3¢ (uUIMEHTa JMHEHHOTO pPacHIMpEeHUs

MaTepuasa u3MepsieTcs JUIMHA U TeMIlepaTypa CTepXHs, TO U3MEPEHHUs
Ha3bIBAIOT. ..

OTHOCUTCIIbHBIMH
=COBMCCTHBIMH
COBOKYITHBIMHA
KOCBCHHBIMH

OIIK-3.3.1

5 VYuyurbiBaemass 1pu  BbIOOpe cpeAcTBa  HM3MEpeHHi  000OIIeHHas

XAapPaKTCPUCTHKA, BbIpaxacMas npeaciiaMu €ro JAOIYCKACMBIX

OIIK-3.3.1




MOrPEMIHOCTEH, — 3TO ...
KJIACC CTaOMILHOCTHU
MOTPEITHOCTh MEPhI
OPOr HOPMUPOBAHHOCTH
=KJIaCC TOYHOCTH

6 Mertposoruaeckumu XapaKTepUCTUKAMU CpPEeACTB U3MEPEHUIN
Ha3bIBAIOTCS XapaKTEPUCTUKHU UX CBOUCTSB, ...
OKAa3bIBAIOIIIE BIUSIHUE HA OOBEKT H3MEPEHHS
YUUTBHIBAIOIINE YCIIOBUS BBIMOJIHEHUS U3MEPEHUIN
o0ecrneunBaroIne METPOIOIHUECKYI0 Hale)KHOCTh
=0Ka3bIBAIOIIME BIMSHHUE HA PE3YIbTAThl U TOYHOCTH U3MEPEHUN
7 [TorpemHoCTh, W3MEHSIOIIASACS ClydailHeIM  oOpazom B cepun | OIIK-3.V.1
MOBTOPHBIX HM3MEPEHUH OJHOTO U TOrO € pa3Mepa BEIUYUHBI C
OJIMHAKOBOM THIATEIbHOCTHIO, HA3bIBAETCS HOTPEIIHOCTHIO.
CUCTEeMaTUYECKOM
=CIIy4yalHOU
MPUBEICHHOU
rpy0oit
8 IIpu nmomaye Ha BXx0ja BoibTMETpa oOpasmoBoro curHaia 1 B ero | OIIK-3.VY.1
nokazanue coctasmwio 0,95 B. [lorpemHocts u3mMepeHus paBHa:
+0,5%
=-0,05B
+0,05 B
+0,05B
9 Ecnu koaddunuent passeptku ocumiorpada paser 20 pc, To mepuon
CUTHaJa paBeH. ..
80*10 "¢
=80*10 "¢
40%10 ¢
40%10 ‘¢
10 MeTo0M H3MepeHuil Ha3bIBA€TCS COBOKYITHOCTD ... OIIK-3.3.1
orepanuil o NOBBILIEHUIO TOYHOCTH
=[PUEMOB CPaBHEHUS U3MEPSIEMOI BEJINUUHBI C €€ eTUHULEH
orepanuil o NOBBILIEHUIO HAJIEXKHOCTH
MCII0JIb30BAaHUsl MPUHIIUIIOB U3MEPEHUH (PU3NUECKUX SBICHHM
12 Hayunoii  ocHoBoil  obecmneuenusi eauHcTBa  u3Mepenuit | OIIK-1.V.1
ABJIAETCA. . .
=METpPOJIOT U
CTaH/IapTU3UPOBAHHBIE METOIUKH BBIITOJHEHUS U3MEPEHUN
CUCTEMATH3aLM
TeopeTnyeckas 0aza cTaHAapTU3ALUN
13 [To xonuuecTBY U3MepuTenbHOl nHpopmanuu usmepenus moryt | OIIK-3.V.1

OBITh. ..
=0THOKPATHBIMHU
=MHOTOKpPaTHBIMHU
KOCBEHHBIMU




COBMCECTHBIMU

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToauveckre  MaTepUaNbl,  ONPEACISIONUE  HPOLUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETCHLUN, COJAEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpYIOIIUX TOPSJIOK U MPOLEAYPY
MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMH O0YyJarolInXcs
I'VAIL

11. Metoanueckue ykazaHus JUig 00y4arOIIUXCsl IO OCBOCHUIO TUCITUTINHBI

11.1. Meroauueckue ykasaHus A OOy4aroIuXcs [0 OCBOEHHIO JIEKLIHOHHOTO
MaTepuaia .

OcCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rIyOOKoe U CHOE U3JI0KeHue yueOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKLIMU B
paMKax IUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
byHaaMeHTaNbHBIX TPOOJIEeM JUCHUIUIMHBI, METOJOB HAyYyHOrO IO3HAHMSA, HOBEUIIHX
JOCTIDKEHUI HaydyHOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IMYECKYIO,
OpraHU3alMOHHYI0 U MHGOPMaMOHHYIO0 (pyHKUMHU. JIEKIMS pacKpbhIBaeT MOHATHUIHBINA anmapar
KOHKPETHOW 0o0yacTH 3HaHus, €€ MpoOsieMbl, AaeT LeJbHOE MPEACTaBIEHUE O AUCIHILIIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00YYarOIUMUCS JEKIIMOHHOTO MaTepHania;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

MOJIy4EeHHUE OIBITAa TBOPUECKON PabOThl COBMECTHO C MPENoAaBaTesIeM Ha OCHOBE IPUMEHEHUS
1M (POBBIX UHCTPYMEHTOB; IM(ppoBast kommyHukauus; LMS-tutardpopma: Moodle, Blackboard,
Google Ilpe3zenTanuu., uHTepakTUBHas Jocka Miro, yandex-tenemoct, SInaekc. Jluck.

— pasBuTHE NPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETYy U
CaMOCTOSITEJIBHOTO TBOPYECKOIO MBILIUIEHUS, CTPEMIICHUS CAMOCTOATEIBHO OCYILECTBIATH
MOMCK U OIIEHKY MH(OpMAaIMK Ha OCHOBE HCIIOJIb30BAHUS MHTEPHET UCTOYHHUKOB M IU(PPOBOIL
00pa3oBaTeNbHON Cpefibl pa3BUTHE NMPO(ECCHOHATBHO-EIOBBIX KaYeCTB, JIIOOBU K MpPEAMETY U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOMMOr0o HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSATEILHOW padoThI;

— TIOJy4YyeHHE 3HAaHUN O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKHM U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINeE TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIAENIATH IJIaBHBIE MBICIU U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSITH HMX B  Pa3jM4YHBIX
bopmynupoBKax);

— TOJy4YyeHHe TOYHOI'O NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIeKUMOHHBIA MaTepual MOXKET COMPOBOXKIATHCSA JEMOHCTpauuel ClIaioB |
UCTOJIb30BAaHUEM DPA3aTOYHOI0 MaTepualia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHUSI OTAEIBHBIX TEMATHK 10 TUCHUIUIMHE.




CTDVKTVDa IIPCAOCTABIICHHUA JICKIITMOHHOI'O MaTcpurajia:
— JICKIIMM COTJIACHO pazzenam (Tadim.3) u remam (1abdm.4).
— JICKLIMOHHBIN MaTepHUall MOXKET COITPOBOKIATHCA JEMOHCTPALIMEH CIIaliI0B, COEPKAILIUX
TC3UCHI 110 TECMATHUKE JUCIHUIIIINHBI, BI/II[GOMaTepI/IaJIaMI/I.
— IO XO4y JEKIOHWH CTYACHTBI MOT'YT 3alaBaTh BOIIPOCHI IIPEIIOAABATEIII0, JOXKIABIINCH
OKOHYaHMS TEKyIIeH Gpa3bl (MpephIBaTh MperoaaBaTess HEAOMYCTUMO);
— €CJIA I1I0CJIC O6’b$ICHCHI/ISI npenoaaBaTeyid OCTAJIMCh HCBBIICHCHHBIC ITOJIOKCHUA, TO UX
ClIeAyeT YTOYHUTE;
— Marcpual, U3JIaraeMblid mpernoaaBaTeI€M, BBIKJIIaABIBACTC B HA4YAJI€ CEMECTpa B CUCTEME
LMS https://Ims.guap.ru/new/course/view.php?id=3944.

11.2. Meroauueckue ykazaHusi A OOYYaloIUXCs MO BBIMOJHEHHIO J1TAOOpaTOPHBIX
pabor

B xozme BeImONHEHHS Ja0OpPaTOPHBIX paboOT OOyYAaroOmMICS MOJDKEH YIIyOHTh |
3aKpeNUTh 3HAHMS, MPAKTHUECKUE HABBIKM, OBJAJEThb COBPEMEHHOM METOAMKONH M TEXHMKOH
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHOM XapaKTepUCTHKOW OOy4arolerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHUI.

Beinonnenue 51abopaTopHBIX paboOT OO0yYaroIUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUs JUCLUIUIMHBI, ONpENeNseMOll Y4eOHbIM IUIAaHOM, M OTHOCUTCSI K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTalM3alus TEOPEeTHMYECKUX 3HAHWM, MOJY4YEHHBIX Ha
JEKLUSAX;

— ToJIyueHHe HOBOM MH(OpMAIMH 110 U3y4aeMON AUCLUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

— UCHOJIb30BaHUE MEPCOHATBLHON BHIYMCIUTENBHON TEXHUKY IS paboThI ¢ (haiimamu u
npukiIaaabiMu porpammamu (Microsoft Word, OpenOffice.org Writer.) u ¢ BHEIIHUMHE
HOCUTENISIMU MH(OPMAIMK U YCTpOCTBaMH BBOa-BbIBoIa HH(opMaruu (Snaexc.uck);

— npuMeHeHue rpapudeckux penakropos Graph, Advanced Grapher unu Dplot npu
0(OpPMIIEHUH OTUYETOB I10 JIAOOPATOPHBIM padOTaM.

— TpOBEJCHHE HEOOXOIUMBIX PacyeToB MPU 00pabOTKE pe3yabTaTOB U3MEPEHHI C
UCIOJIb30BaHUEM ITPOrpaMMHBIX poaykToB Matlab, LabVIEW, Excel.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT
3ananue ¥ TpeboBaHus K MPOBEACHUIO JTa0OPaTOPHBIX paboT
BBIKJIQJIBIBAIOTCS B HAaUaje ceMecTpa B JMYHOM KabuHeTe B pasjene «MaTtepuanb»
https://pro.guap.ru/inside#materials.

BrimonHenune nabopatopHoit paboThl COCTOUT U3 TPEX ITAIMOB:

— OKCHCPUMCHTAJIBHO-TIPAKTUYCCKOI'O,
— PaCHYCTHO-aHAIIUTHUYICCKOI'O,
— KOHTPOJIbHOI'O B BUAC 3allIUTHI OTUCTA.

3ananue u TpebOBaHUs K IMIPOBEICHUIO 1a00paTOPHBIX PaboT, CTPYKTypa U hopMa oTyeTa
0 nmabopaTopHO# paboTte, TpeboBaHMs K OGOPMIICHHIO OTYETa O JIabOpaTOpHOU paboTe


https://lms.guap.ru/new/course/view.php?id=3944
https://dic.academic.ru/dic.nsf/ruwiki/22196
https://dic.academic.ru/dic.nsf/ruwiki/239756
https://pro.guap.ru/inside#materials

HN3JI0KCHBI
http://lib.aanet.ru/jirbis2/index.php?option=com irbis&view=irbis&Iltemid=418
MeTtposorust [TekcT]: MeToquYeCKUE YKa3aHUS K BHIMOJHEHUIO J1a00paTOPHBIX

pa6or / C.-Iletep6. roc. yH-T a’pokKocM. mpuOopocTpoeHus ; coct.: T.
[1. Mumypa, K. B. Enudannes. - CII6. : U3n-sBo 'YAII, 2019. - 27 c. : puc.,
Tabi. - b. 1.

http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=418
MeTtposorust ¥ paauou3MepeHus : yaeoHo-metoauueckoe rnocoodue / T. I1. Mumypa, K.
B. Enudanues ; C.-Ilerep0. roc. yH-T aspokocM. npudopocTtpoenus. - Cankr-IlerepOypr
: Usn-Bo I'VAIL, 2020. - 78 c. : puc., 1abn. - bubmuorp.: ¢. 77 (7 nasp.). - b. 1. - Tekcr :
HEIOCPEICTBCHHBIN.

Crpykrypa u dopma oTuera 0 1adbopaTopHoil pabore
BBIKJIQJIBIBAIOTCS B HaYajIe CeMeCTpa B IMYHOM KaOMHETe B pa3jeiie «Marepualibi»
https://pro.quap.ru/inside#materials.

Tpebosanus Kk 0hOPMIIEHUIO OTYETa O JIA00pATOPHOU padboTe
BBIKJIQJIBIBAIOTCS B HaYajIe CeMeCTpa B IUYHOM KaOMHETE B paszjeiie «Marepuaiibi»
https://pro.quap.ru/inside#materials..

TuTynpHBINA TUCT OTYETA JOJKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenraru ['Y AIT https://quap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OTY€Ta JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
['OCT 7.32-2017. TpeboBaHus MpHUBEACHBI B CEKTOpe HOpMATHBHOW mokymeHTaruu ['YAII
https://quap.ru/standart/doc  JIOMONHUTEIBHO B OTYETaX JOJDKHBI OBITh IMPEICTABICHBI
MaTepHabl 10 MPUMEHEHUIO OJHOTO U3 rpaduyeckux pexaktopos Graph, Advanced Grapher,
Dplot u nporpammusix npoaykroB Matlab, LabVIEW, Excel

[Tpu opmupoBaHNM CIMCKAa UCTOYHHKOB CTYIACHTaM HEOOXOAMMO PYKOBOJCTBOBATHCS
TpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmieHUss crnucKka HCTOYHUKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU nokymenTtarmu ['Y AL https://quap.ru/standart/doc

11.3. Meroauueckue yKazaHus Uisi 0OYyJaIOMIMXCS MO MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEIFHOM pabOThI, 00yJarONTUiics BBITOIHAET padoOTy 1O
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeacTBEHHOro
y4acTusl.

B mnpouecce BBIMOJHEHHsSI CaMOCTOSTENLHONU paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEHH, KOTOPOE MO3BOJIIET UM pa3BUBAaTh YMEHMUS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM MpUOOpeTaeMbIX 3HaHWUH, 0OECIeYMBAET BBHICOKHUN
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YeHMs, MOMOraeT TMOJIYYUTh HABBIKU ITOBBIIIEHUS
npo(hecCHOHATLHOTO YPOBHSL.

MeTtoauueckuMu MaTepraiaMu, HalpaBJSIFOIIMMH CAMOCTOSITENIbHYIO paboTy 00ydaronuxcs
ABIISIOTCS:

yu4eOHO-MEeTOIMYECKUI MaTeprall MO TUCIUILINHE; JIEKIINH, JIEKTPOHHbIE 00pa3oBaTeIbHbIE
pecypchl HHPOPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «HTepHeT» (Tabi.9).
CamocTrosTenbHas paboTa CTYAEHTOB BKJIIOUAET MOJArOTOBKY OTYETOB MO J1a00paTOPHBIM
paboTaM ¢ n3ydeHueM HUu(GPOBLIX HHCTPYMEHTOB, UCIIOIB3YEMBIX JJIs1 00paObOTKHU pe3yabTaToB
U3MEepeHUil U rpaduuecKux peJaKToOpoB JJIs MOCTPOEHUS TpaduKOB.

11.4. Metoauyeckue yKazaHUs [UIi OOYYAIOIIMXCS TIO TMPOXOXKACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.


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

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHMM
00y4aroIuxcsl, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUATIIINHBI.

CryneHT nocie BbIIOIHEHUS U 3allUThI Ja0OPAaTOPHBIX PabOT U MOJOKUTENBHOM OLEHKH
3a TECTUPOBAHHUE JOMYCKACTCs K COOECENOBAHUIO NPH IPOXOXKACHUM aTTecTauuu B (opme
3a4éTa.

11.5. MeToauveckue yKa3aHus I OOyYaIOUIUXCS MO MPOXOXKIACHHIO MPOMEKYTOUHON
aTTeCTallUH.

IIpomexxyrouHas  arTectanus  OOydYalOMIUXCs  MPeaycMaTpuBaeT  OLICHHWBAaHHUE
MPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3YyJIbTaTOB 00y4YeHHs MO muciumuinHe. OHa BKIIOYAeT B
cebs:

— 3a4eT — 3TO (opMa OIECHKU 3HAHWH, MOTYyUYEHHBIX OOYYaIOMUMCS B XOJI€ U3YUCHHUS
y4eOHOM JUCIUIUIMHBI B IIEJIOM WM IPOMEKYTOUHAs (110 OKOHYAHUH CEMECTpa) OIICHKA 3HAHUH
00yJaromuMCcs 10 OTIEIBHBIM pa3jeliaM TUCIUILUIMHBI C aTTECTAlMOHHON OIICHKOW «3a4TCHO»
WJIN «HE 3a4TEHOY.



Jluct BHeceHUs U3MEHEHU B pabouylo IporpaMmy JTUCITUTUIMHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit

12.




