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AHHOTaIUs

Hucuumnuna «MeTpoiorusi» BXOAUT B 00pa30BaTelIbHYIO MPOTrPaMMy BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HAIpPABICHHUIO TOATOTOBKW/ CHEIHAIBLHOCTH
11.03.04 «OnexkTpoHMKa W  HAHOXJIEKTPOHUKA»  HampaBleHHOCTH  «lIpomblinuieHHas
ANIeKTpOHUKaY. Juctmmunnaa peanusyercs kadenpoit «Neby.

JlucuuniuuHa HalejaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUNI!

[IK-7 «CrocobeH apryMeHTHpPOBAaHO BBIOMpAaTh W PEAIM30BBIBATH HA TPAKTHKE
3¢ (PEeKTUBHYI0O METOAMKY 3KCHEPUMEHTAIbHOIO MCCIEIOBAaHUS MapaMeTPOB U XapaKTEPUCTHUK
npuOOpOB, CXEM, YCTPOMCTB M YCTAHOBOK JJIEKTPOHMKHM M HAHOJ3JIEKTPOHUKU pPa3IMYHOIO
(GYHKIIMOHAIBHOTO HAa3HAYCHHUS.»

ConeprkaHue JUCUUIUIMHBI OXBAaTBHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX ¢ 00ECIeYeHHEM
OCHOB  €IMHCTBAa MU3MEPEHHUHM, METOAUYECKUX OCHOB  METPOJIOTMH, IPUMEHEHUEM
METPOJIOTMUECKUN 3HAHUH MPU IMOCTPOEHUH 3JIEKTPOHHBIX U3MEPUTENBHBIX CUCTEM, U3YYEHHUEM
METOJI0B M METOJMK IPOBEACHUS WM3MEPEHUM, BIWAHHUS aBTOMATU3UPOBAHHBIX CHCTEM Ha
METPOJIOTMUECKUE XapAKTEPUCTUKU IPOMBIIUIEHHBIX H3MEpPUTENbHbIX cucteM. Ilonyuenue
o0y4JarmuMucss HeoOOXOTUMBIX HAaBBHIKOB B 005acTH OOpabOTKM MOJIYYEHHBIX PE3yJIbTaTOB
U3MEpPEHUl M UX MHTEpPHpPETAlMy, H3YYE€HHUE BOIIPOCOB METPOJOTMYECKHX BOIIPOCOB B
HaHORJIEKTPOHHUKE.

[IperoaBanre MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAylomue (OPMBI OpraHU3aALUN
yueOHOro Ipoliecca: JEeKIIH, JabopaTopHble pabOThl U CaMOCTOsITeNIbHAs padoTa.

[IporpaMMoil IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOUIUME BHbI KOHTPOJIS: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTalis B hopMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOCHUS JHMCIMILIMHBI COCTaBIseT 3 3adeTHhIX eawHmibl, 108
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepeueHb IIIAHUPYEMBIX PE3YJIbTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. llenu nmpenogaBaHus JUCITUTUTHHBI

nojilydyeHne OOydalomMMUCA HEOOXOAMMBIX 3HAaHUHM, YMEHMH W HaBBIKOB B O0JIACTH
o0ecreyeHnss OCHOB €IMHCTBA M3MEPEHUH, METOJUYECKUX OCHOB METPOJIOIMM, IPUMEHEHUEM
METPOJIOTHUECKUI 3HAHUK TPU TOCTPOCHUHU DIIEKTPOHHBIX CHUCTEM, M3YYCHHEM METOJOB U
METOAMK IPOBEIEHUs HM3MEpPEHHH, cO3JaHue MOoJAEp)KUBaIOLIe 00pa3oBaTenbHON Cpeabl
IPENoIaBaHMsI IPU MOCTPOSHUH METPOJOTMUYECKUX XapaKTEPUCTUK JIEKTPOHHBIX CUCTEM B MPH
CO3/laHMM HAHOTEXHOJOI'MM, IPENOCTABICHUE BO3MOXXKHOCTU OOYyYaroIUMCS pPa3BUTh MU
IPOIEMOHCTPUPOBATH HABBIKU B 00JIaCTH 00Pa0OTKM MOJTYYECHHBIX PE3yJIbTaTOB U3MEPEHHUH U UX
UHTEpIpETaLUH.

1.2. JlucumnnuHa BXOAMT B  COCTaB  dYacTH, (HOPMUPYEMOHl  y4aCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BICHIEr0 00pa3oBaHus (Jajiee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00Y4EHUS IO JUCLHUIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydyeHus NUCLMILIMHBI O0OydaroUuiics AODKEH 00janaTh CleIyHOLIUMU
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHIUKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) | Kon u HaumenoBanue | Koj u HanMeHOBaHME MHIUKATOPA JOCTUKCHHUS
KOMIIETEHIIUH KOMIIETEHIUH KOMIETEHIMH
ITIK-7 Cnocoben
apryMEHTHPOBAHO
BbIOUpATH U
peanu30BbIBaTh Ha
IIPaKTUKE
3¢ (heKTUBHYIO [IK-7.3.1 3HaTh METOJIMKH MPOBEACHUS
METOJUKY HCCIIEIOBaHUM MapaMeTpoB U XapaKTEPUCTUK
HKCIEPUMEHTAIBHOTO | Y3JI0B, OJIOKOB.
TpodeccronasHEe HCCIIE0BAHMS [IK-7.Y.1 ymMeTb NpoOBOAUTH UCCIEIOBAHUS
KOMITETEHIIHH napameTpoB U XapaKTEPUCTHK 3JIEKTPOHHBIX MPHOOPOB. }
XapAKTEPUCTHK [TK-7.B.1 BnageTh HaBbIKAMH COJEPKATETBLHOMN
npubOpoB, CXeM, MHTEPIPETALNN IKCIIEPUMEHTAIBHBIX
YCTPOMCTB U PE3yJIbTaTOB, MOJTYYEHHBIX NTPH HUCCIEA0BaHUN
YCTaHOBOK JIEKTPOHHBIX TPUOOPOB.
AIIEKTPOHUKH U
HAHO3JIEKTPOHUKHU
pa3IM4HOTO
(GYHKIIMOHAJIBHOTO
Ha3HAYCHMSI.
2. Mecro mucuuminHbl B cTpykType OI1
— JucuunnuHa MokeT  0a3upoBaThCsl Ha  3HAHMSX, paHee MPUOOPETEHHBIX
00y4aromyUMUCs NMPU U3YUEHUH CIEAYIOIUX TUCIUTUINH:
—  «MaTeMaTHKay,
— «pusnxay,

3HaHI/I$I, IMOJIYYCHHBIC IIpU H3YUCHUHU MaTCpuajia JTaHHOM JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BATHCA IMTPU U3YUCHUHN APYTUX AUCHUILINH:
— «JaT4YUKHu U Hp606pa3OBaTCJII/I I/IH(I)OpMaI_II/IOHHO-I/I3MepI/ITeJ'ILHLIX CUCTEM»,

— «KOMIIBIOTCPHBIC CUCTCMBI U CCTU».




3. O0BeM u TpyI0OEMKOCTh TUCITUTUIHHBI
Jlanubie 00 oOmieM 0o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pacipele]ICHHE dTOW TPYJOEMKOCTH 10 CEMeCTpaMm) MPEICTABICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHbI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
No4
1 2 3

Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:

nekiuu (J1), (dac) 34 34

npakTudeckue/cemunapckue 3anatus  (I13),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoil npoekT (padota) (KII, KP), (4ac)

9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoii ammecmayuu: 3a4et 3ager 3auer

IIpuMmeuanue: KaHAUOATCKHIT SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpeneneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3JieiaM ¥ BUaM 3aHSITHH.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Paspgenbl, TeMbl AUCHMILTUHBL Jlexuuu 13 (C3) |JIP(wac) |KIl(uac) |CPC(uac)
(uac) q
Cemectp 4
Pazgen 1.CoBpemenHbie mpoOIeMbl
METPOJIOTHH
Tema 1.1. IlonsTue norpemHocTu 2 3)
Tema 1.2. ®usnyeckne 0CHOBBI 2 4
U3MEPEHUIN
Tema 1.3. CucteMbl eqMHULL U3MEPEHUS 2 4 4
Temal.4.06paboTka pe3yIbTaTOB| 2
N3MEPEHUIN 4
Paznen 2. Cpencra uzmepennii (MC)

U ipeoOpazoBaTenu
Tema 2.1. TloHsiTHE METPOTOTUYECKOTO 4
obecreyeHust 4
Tema 2.2. CpenctBa U3BMEpPEHUHN U UX 4 4
CBOMCTBA 4
Pazgen 3. Metponorusi CUTHaJIOB U 2
nomMex 4
Tewma 3.1. Curnansl 1 TOMEXH 2 4
Tema 3.2. Ilepenarounas gpyukmus UC 5 4
Y HOPMUPOBAHHE METPOJIOTHUECKUX




xapakrepuctuk (HMX)
Tema3.3.ITorpemnocts y3108 UC

N

Tema 3.4.Bnustnue y3108 MC Ha curHaiibl 2

b

Paznen 4. ObecnieueHne eMHCTBA
HU3MEpPEHUI

Tewma 4.1. IlpuHnUIEI 0OECTICYCHIS
€IMHCTBA U3MEPEHUI.

Tema 4.2. MeTpoJOruuecKue ciayxObl
Tema 4.3. Cucrema cTaH1apTU3aALUA
Tewma 4.4. Mex1yHapOJHbIE CTaHIAPTHI

N B

A Dd

Hroro B cemectpe:

34

17

57

Hroro:

34

17

57

IIpakTrueckass IOATNOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ ONpPENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIIa

Howmep pa3znena HasBanue u copeprkaHue pa3fesioB M TeM JIEKIIMOHHBIX 3aHITHH
Paznen 1.CoBpemennbie Tema 1.1. Ilonarue norpemHocTu
poOIeMbl METPOJIOTUU CoBpeMeHHOE  COCTOSIHME M HEepCHEeKTHBBI  Pa3BUTHS

n3MepeHuil. Poib u3mMepeHuii B TO3HAHUU OKPYKAIOIIEro MUPA;
OCHOBHBIE TTOHSATHS, CBSI3aHHBIE C 00BEKTAMU U3MEPEHUS;
Tema 1.2. ®usnyeckre 0OCHOBBI U3MEPEHUM

du3nyecKkrue 0OCHOBBI U3MEPEHUM, OCHOBHBIE ITOHATHS,
CBs3aHHbIE cO cpeacTBamu uzMepenuii (CH); Buasl uamMepeHuit
Tema 1.3. CucteMbl eqUHUIL U3MEPEHUS

EnuHuIbI U3MEpeHus; X TUIIBI U HOPMUPOBAHUE.

Tema 1.4.06paboTka pe3yabTaToB U3MEPEHHH

IToHsATHE OTPENTHOCTH U3MEPEHUI; ICTOYHUKH
MOTPEIIHOCTEN; MOHITHE MHOTOKPAaTHOIO U3MEPEHMUS;
BEPOSATHOCTHBIE OLIEHKH MTOTPEIIHOCTH U3MepeHusi; o0padoTka
pE3yJIbTaTOB U3MEPEHUS

Pasznen 2. Cpencrea Tema 2.1. [loHATHE METPOIOTHUECKOTr0 OOECIICUEHUS
U3MEpPEHUI U Mertposoruueckue XapakTepucTuku cpeacts usmepenus (CH),
npeoOpazoBarenu HOPMHUPOBaHUE MeTposiornueckux xapakrepuctuk (HMX);

[ToHsAATHE METPOIOTHYECKOT0 00ECeUeHHs; PABOBbIE OCHOBBI
o0OecrieyeHHsT €IWHCTBA HM3MEPEHUN; OCHOBHBIE IOJOXKEHUS
3akoHa P® 06 olecrieueHNH €TMHCTBA U3MEPEHUIN CTPYKTYpa U
(GYHKIIMM METPOJIOTUYECKON CITYKObI MpeANpUATHUS.

Tema 2.2. CpencTBa n3MepeHuil U UX CBOWCTBA

CpencrBa U3MEpEeHUs BEJIMYUH, U3MEpUTENIbHbIE
npeoOpa3oBaTenu.




Paznen 3. Metposnorus
CHUTHAJIOB U ITIOMEX

Tema 3.1. Curnansl u nomexu

Metponoruueckre 0cOOEHHOCTH MEPEeAayu CUTHAIOB U TIOMEX
B aBTOMatu3upoBaHHbIX IC. MeToabl yMEHbILIEHUS TIOMEX
CUTHAJIOB.

Tewma 3.2. Ilepenarounas ¢pyakuuss MC u HMX

OCHOBHBIE Y3IIbI HU3MEPUTEIbHOU CHUCTEMBbI (AC).
[Tepenatounas ¢yakuus y3noB MC. IlorpemHocTh OCHOBHBIX
y3io0B UC npu nepenaue curnano. Kananel nepenayu JaHHBIX.
Bnusinue cpeacTs nepeaadn JaHHBIX Ha UCKAKEHUE CHUTHAJA.
[Tepenaroniue ycTpoiicTaa.

Tewma 3.3. Ilorpemnocts y31m0B UC

Metponoruueckue XapakTepucTuku cpeacts usmepenus (CH)
Tema 3.4. Bausnue y3noB MC Ha cur"ajibl HOPMHUPOBAHUE
METPOJIOTHUECKUX XapaKTEPUCTHUK.

Cpenctpa U3MEpeHus BEJIMYUH, U3MEpUTEINbHbIE
peoOpa3oBaTei.

Pasgen 4. OGecnieuenue
€IMHCTBA U3MEPEHUIN

Tema 4.1. [Tpunnuns! obecrieyeHus: eIMHCTBA U3MEPEHUI.
[TonsiTe MeTposoruueckoro odecnedenus. [IpaBoBble OCHOBBI
o0ecrieyeHus eAMHCTBA U3MEPEHUH.

Tema 4.2. MeTpoJIOTUYECKUE CITYKOBI

OcHoBHBIE NIOJ10kKEHUs 3aKkoHa PP 00 obecnieueHUM eJMHCTBA
U3MepeHUl cTpyKTypa. @YHKIIMN METPOJIOTUUECKON CITYKObI
IIPEIITPUATHSL.

Tema 4.3. Cucrema crangaptuzauuu. CtangapTuzanus
WU3MEpPEHUN U IPOYKLIUU

Tema 4.4. MexayHaponsble craHgapTel. ['apMoHM3anus
CTaH/IapTOB

4.3. IlpakTtuyeckue (ceMUHApCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/Ie 3aHATHUS U UX TPYAOCMKOCTb

W3 aux No
No | Temsl npaktudeckux | @opmel npaktTudeckux | TpyaoeMKOCTb, |MPaKTHUYECKOM |paznena
/o 3aHSATUN 3aHSATUN (dac) MMOATOTOBKH, | JUCITHIT

(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTb IPUBEICHBI B TabIHIIE 6.

Tabnuma 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTb

No Ne
TpynoemMkocTs,
HaumenoBanue nabopatopHbix paboT (4ac) paszaena
/i ¢ JIUCIIUILIHHBI
Cemectp 4

Coznanue rpag4ecKiX CTaTUYECKUX dTIEMEHTOB B Trace 3 1
1 | mode6

[IpoekTupoBaHue U HACTPOMKa TMHAMUYECKUX JIEMEHTOB B 4 2




2 | Trace mode6

Cosznanue crpenoynoro npudopa B Trace mode6 2
3

[TocTpoeHue renepaTopa CHHyCa U MPHUBS3KU K KaHAIAM 2
4

HopMupoBanue KOHIEBBIX MEP JUTUHBI 2
5

OO0paboTka JaHHBIX C YIETOM TpybOro mpomaxa mnpu 4
6 | u3MepeHuu UTHMHbBI U3JeNns

Bcero: | 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI

Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarommXcs

Bupl caMmocTosTeNTbHON paObOThI U €€ TPYIOEMKOCTh IPUBEICHBI B TAOIHIIE 7.

Tabmuna 7 — Bugsl caMoCTOSITENTbHON PadOTHI M €€ TPYIOEMKOCTb

Bun camocTostenbHON pabOTHI Bcero, yac | Cemectp4, yac

1 2 3
CamocrosiTeabHasi paéora, Bcero | 57 57
M3YHCHHE TEOPETHYECKOTO MaTephana| o 20

nuctinae! (TO)

KkypcoBoe mpoektupoBanue (KII, KP)

pacueTHo-TpaduyecKue 3aJaHUs
(PI'3)
BeIMOTHEeHHE pedepara (P)
[loaroroBka K TeKyIeMy KOHTPOIIIO 17 17
(TK)
nomaniree 3ananue (13) 20 20
KOHTPOJIbHBIE pabOThl  320YHHKOB
(KP3)

5. [lepedyenn yueOHO-METOUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIbHON pabOThI 00YYArOMIMXCS IO TUCITUTLINHE (MOIYITIO)

Y4eOHO-MeTOANYECKE MaTepHalbl Il CaMOCTOSITENIbHOM padoThl 00yJaromMXcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb eUaTHBIX U DJIEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.
Tabmuua 8— [lepeueHb MevYaTHBIX U ANIEKTPOHHBIX YUEOHBIX M3AaHUI

Komuectso
SK3EMILTIPOB B
Iudp/ bubnuorpaduueckas Oubmoreke
URL agpec CCBIITIKA (kpome
SMEKTPOHHBIX
HK3EMILISIPOB)
https://znanium.com/catalog/document?id=357461 | Metposorus: y4eOHUK /.



https://znanium.com/catalog/document?id=357461

baswikun O.b. u op. — M:
®opym, 2020. 522 ctp.

006 O-75 OCHOBBI METPOJIOTHHU: )
yaeOHuK / OKpenuaoB
B.B. u np. — CII6: T'YAII,
2020. 479 crp.

https://znanium.com/catalog/document?id=373502 | Metpoutorus,
CTaHJapTu3anus u

ceprudukanys: yaeOHuK /
Wsanos A.A. u np. — M:
NH®PA-M, 2021. 301
CcTp.

7. IlepedeHb 371€KTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetu «IHTepHET»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos MH()OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHEeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL axpec HaumenoBanue
http://www.osp.ru N3znarenbcTBO «OTKPBITHIC CUCTEMBI»
https://www.rst.gov.ru/portal/gost Caiit Poccranngapra
http://libnorm.ru/ bubnmoreka HOPMAaTUBHBIX TOKYMEHTOB
https://gsso.ru/ ['CCO Poccrangapt
http://fundmetrology.ru/ denepasnbHbIil HHOOPMAIIMOHHBIN (OHIT IO 00ECIICYCHUTO
€IUHCTBA U3MEPEHUI

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0O€CHeueHUs, HCIOJIb3YEMOTO0 TMpPH OCYIIECTBICHUU
00pa30BaTEILHOrO MpoLEcca MO0 AUCLUILINHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HaunmenoBanue

WuterpupoBanHas nmporpaMmmHas cpeia Trace mode6 (cBoGogHOpacpocTpaHsieMoe
I10)

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTeIHLHOTO Mpoliecca Mo AUCIUILTUHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tadmmite 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t HaunmenoBanue

He npenycmotpeno



https://znanium.com/catalog/document?id=373502
https://www.rst.gov.ru/portal/gost
http://libnorm.ru/
https://gsso.ru/
http://fundmetrology.ru/

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepUabHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCHUIIINHE, TIPeICTaBleH B Tabmuie 12.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

. . Homep aynuropun
HanmeHnoBaH#e cOCTaBHON 4acTH MaTepUaTbHO-TEXHHUECKOM
Ne mi/m (mpu
0a3bl
HEOOXOIMMOCTH )
1 JlexuMOHHas ayAuTOpUs ¢ KOMIIBIOTEPAMH U IIPOEKTOPOM 52-51
2 MynbTuMeauitHas JTCKIUOHHAS ayTUTOPHS 53-07
3 KommbrorepHsIii kitace 52-37

10. Omnenounble CpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTalN
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJIS MPOBEACHUS IMPOMEKYTOYHON aTTeCTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHUS MPOMEKYTOTHON aTTeCTaIluU

Bua npomexyTo4HON arTecTanuu [lepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOIpPOCOB;
Tecrtsr;
3anauun.

10.2. B xayecTBe KpUTEPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O0OYYaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBecHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOM  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHUIA
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJbHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or1eHKa KOMIIETEHINHT
5-0ayutpHad mIKana

XapaxrepucTuka chopMUpOBAHHBIX KOMIIETEHINI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO H TPAMOTHO €0 U3JIaraeT;

— OMUpasiCh HAa 3HAHHWS OCHOBHOW W JIOTIOJIHUTEIBHOW JIUTEpaTypHI,
TECHO NPUBS3bIBAET YCBOCHHBIE HAYUHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClielnaTn3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWIJI MPOTPaAaMMHBINA MaTepua, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBA€T YCBOCHHBIE 3HaHUS C MPAKTHYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CUCTEMOM CIeNUaTIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

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

— JIOIIyCKAeT HECYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

«yJIOBJIETBOPUTEIILHOY o
GATTCHOY — 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 MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— 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) 115 IK3aMeHa Kox
MHAMKATOpa
Y4eOHbIM [IJIAaHOM HE IPETyCMOTPEHO
Bomnpocs! 1 3auera npecrasieHsl B Tadbauie 16.
Tabmuna 16 — Bomnpocs! 1 3aueta
Kon
[Iepedyens BOonpocoB I 3a4eTa
Ne n/mt MHAMKATOpa

Paznen 1 | CoBpeMeHHbIe IP0GJIeMbl METPOJIOTHH

1 PasBuTHEe METPOJIOrMYECKON HAYKH U METPOJIOrMYECKast [IK-7.3.1
JeSITENIbHOCTD

2 CoBpeMEeHHOE COCTOSIHME U NIEPCTIEKTUBBI PA3BUTHS U3MEPEHU, [IK-7.¥.1
MIOHATHE U3MEPEHUs, U3MEPUTENbHAS IPOLIEypa

3 Onpenenenne @uznyeckoir BenuuuHsl (OB), Tunel @B u ux [IK-7.¥.1
M3MEpEHUE, TUIIBI IKaJ, IIKAJIbl IOPSAAKAa 1 HAUMEHOBAaHUI

4 Cucremsbl eqUHUI] U3MepeHus (PU3NUECKUX BEJIMYMH (OCHOBHBIE, [IK-7.B.1
MIPOU3BO/IHBIE, MX PA3MEPHOCTH, YPABHEHHUE CBA3H (PU3MUECKUX
BEJIMYMH)

5 Mexaynaponnas cuctema eauaul (CU), pa3BUTHE CUCTEM €IUHUI] [IK-7.B.1
U3MEpEeHUs

Paznen 2 | CpeacrBa u3MepeHuii U npeodpa3oBaresu

6 CocraBmsronme IeMEHTOB U3MEPEeHHI (0OBEKT, €IMHUIIA, IK-7.3.1
CPEICTBO, PE3YJIbTAT, TOYHOCTD)

7 [TonsiTre o cpeacTBax U3MEPEHU, UX Ki1accu(UKalKs, OCHOBHBIE [IK-7.V.1
Y316l

8 Knaccudukanus usmepenuii (mpsimple, KOCBEHHbIE, COBOKYITHBIE, [K-7.¥.1
COBMECTHbIE, a0COIIOTHBIE, OTHOCUTEIIbHBIE U JP.)

Pa3nen 3 | MeTpoJiorusi CHTrHAJIOB U IOMeX

9 Tunbl CUTHAJIOB M X TIOMEXH [1K-7.3.1

10 CocrapJsiiolye 3JeMEeHTOB U3MepeHUH (00BEKT, eIMHUIIA, [IK-7.Y.1




CPEJCTBO, Pe3yJIbTaT, TOUYHOCTD)

11 DTaJlOHBI, UX Ha3HA4YeHUE, 00JIACTh UCITOIb30BaAHUS IIK-7.V.1

12 Mepbl 110CKONIapaIeIbHbIE, TUIIBI U UX TOTPEITHOCTH I1K-7.B.1

13 OOHapyXeHHe U UCKITIOUEHHE IPyOBIX MOTPEIIHOCTEH, KPUTEPHIA [K-7.B.1
Tpex

14 MeTposoruueckrue XapakTepuCTUKH CPEICTB U3MEPEHUI [1K-7.3.1

15 [TorpentHocTn n3MepeHuii, 00padoTKa pe3yabTaTOB U3MEPCHUI I1K-7.VY.1

16 Brusiaue nHbOpMaMOHHONW aBTOMAaTH3UPOBAHHON CHCTEMBI Ha I1K-7.3.1
METPOJIOTHYECKHE XapaKTePUCTHKU N3MEPUTEIHHBIX YCTPOUCTB

17 denepanbHblil 3ak0H «O0 o0ecredyeHun eAMHCTBA U3MEPEHUI [1K-7.3.1

Pa3nen 4 | ObecrieyeHne eIMHCTBA U3MePeHH

18 denepanbHbIil 3ak0H «O0 o0ecreYeHuN eAMHCTBA U3MEPECHUI [1K-7.3.1

19 HasnaueHune oCHOBHBIX c1y»0 obecreueHus eIMHCTBA U3MEPEHH IIK-7.V.1

20 CrangapTHbIi 0Opa3sell: onpeaeieHue, oopamieHue, nepeaada [K-7.V.1
pa3Mepa eTUHUIIBI

21 I'ocynapcTBeHHas IOBEPOYHAsI CXeMa U3MEPEHUH (PU3MIECKIX [IK-7.B.1
BEJIMYMH: COCTaB, CTPYKTYpa

22 OCHOBHBIE OHATHUS CTaHAAPTU3ALIMU T[1K-7.B.1

23 Ceprudukanus npoaykunu, oosi3aTerabHas U 100pOBOIIbHAS [IK-7.3.1
cepTuduKaImsa

24 PernonanbHble METPOJIOTMYECKUE LIEHTPBI, HALIUOHATIbHBIE [IK-7.3.1
METPOJIOTHYECKUE HHCTUTYTHI

25 ['ocynapcTBEHHBIN METPOJIOTHYECKUHN HA/I30p U KOHTPOJIb [1K-7.3.1

[lepeuens TeM JUIT KypCOBOTO TPOCKTHPOBAHUS/BBIMIONIHEHUS KYPCOBOW pabOTHI
MpeICTaBIeHbI B Ta0nuie 17.

Tabmura 17

— Ilepeyensb TeM JuIst KypCcOBOTO IPOEKTUPOBAHMUSI/BBITIOJIHEHUSI KYPCOBOM pabOTHI

Ne i/t

[TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS
KypcOBO#l pabOThI

Y4eOHBIM IJIaHOM HE IPEYCMOTPEHO

Bompocer it mpoBeeHUsST TPOMEXKYTOYHOW AaTTECTAllMM B BHJIE TECTUPOBAHHUS
npeJcTaBiIeHbl B Ta0nuie 18.

Tabmuua 18 — [IpumepHbIit mepeueHb BOIIPOCOB JJIsl TECTOB

. Kon
Ne n/mn [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB
WHIAKATOpa
Pasnen 1 | CoBpemMeHHBbIe TPO01eMbl METPOJIOTHH
1 1. Metpoutorus 370... [IK-7.3.1
1. koumpons comoeou npodykyuu,2. ungopmayus
nompebumerneii o kauecmee, 3. HaAyKa 0O
usmepenusx,4. opopma noomeepoicoenus
coomeemcmausi
2 WuTepBan 3HaueHuit Xi , B KOTOPbIH Nomnagaer I1K-7.3.1

HCTUHHOE 3HaueHue Xu H3MepHeMOﬁ BCJIIMYHHEI C
3aJIaHHOM BCPOATHOCTHIO, HA3BIBACTCA ...




1.ocHosHbLIM, 2.008epumenbHbiM,
3.nonem,4.noepeuwtHocmuio

[TacriopTHBIEC 3Ha4YEHUSI IOTPEIIHOCTEN CPELICTB
M3MEpEeHUll yKa3aHbl Kak MPaBUiIo JJIs:
1.nonv306amens, 2. npub6opos onmuku, 3.HOPMAIbHbIX
VCa08Ull, 4. HeCMAHOAPMHBIX PeUeHUL
[TocnenoBarenpHOE TPUOIMKEHNE JAHHON BEIIMYUHBI
Xi K HEKOTOPOM BeIMYUHE X

Ha3bIBaeTCs: [.aneopummonm, 2.usmepeHuem,
3.anpokcumayueti, 4.ucciedosaruem

I1IK-7.¥.1

COBOKYIMHOCTH MPABUJ B IPUEMOB HUCIIOJIb30BAHUS
cpenctBa usmepeHus — 31o: 1. Tpaucismop, 2.Memoo
usmepenuti, 3. Koouposanue, 4.Ilpoepammuposanue

I1IK-7.¥.1

8. Ilpouenypa usmepeHus 3To...

1.) ceoiicmeo pazmepos, 2. Aneopumm, 3. noayuenue
ungopmayuu o pasmepe gusuueckou geauyunst, 4. 6uo
OYEHKU COOMBEMCMBUs.

I1IK-7.¥.1

B npouiecce 06paboTKu 3KCHIEPUMEHTAIBHBIX JaHHBIX
CJIelyeT UCKJII0YaTh rpyOble OlMOKY (IpomMaxu), Ipu
3TOM HCIOJIb3YETCS MPABUIIO:

1. munumyma, 2.mpex cuem, 3.maxcumyma,
4.9xcmpemyma

I1IK-7.B.1

AOCOIIOTHAS TIOTPEITHOCTD OIPEIENAETCS KaK. ..
1.paznocms 08yx usmepsaemuvix 6eIUYUH, 2. PAZHOCHb
MexHCOy UBMEPEHHbIM U UCMUHHBIM 3HAYEeHUEeM,
3.npoussederue nozpeuwinocmetl, 4.0uppepenyuan u
NpPOU3BOOHASL OM O8YX BENUYUH

IIK-7.B.1

Pasznen 2

CpencrBa n3MepeHuii U Mpeodpa3zoBaTen

Pe3ynbTathl, MoSy4yeHHbIE C TOMOIIBIO OJJHOTO ¥ TOTO
e CpPeJICTBa N3MEPEHUH B HEOIMHAKOBBIX YCIIOBHUSX,
MOTYT B psifie CIy4aeB CYIIECTBEHHO Pa3JInyaThCsl.
[TosTOMy IpH SKCIUTYaTalluy CPEICTB U3MEPEHHH B
YCIOBHSAX, OTJIMYAIOLIMXCS OT HOPMAJIbHBIX,
HE00XO0JIMMO YUYUTHIBATh;

1.00onoHumenvHvie NOSPEUHOCMU, 8bI36AHHbBIE SMUMU
OMKILOHEHUAMU, WU NPUHUMATNG Mepbl OIS 3auUmbl
om 8030elcmaUsl 6HEWHUX PaKmopos, 2.6HeuHuUll 8U0
npubopa, 3.pazmepvl npubopa, 4.eabapumsi npubop

IIK-7.V.1

IIpu  mpoexkTHpoBaHUU  (PU3HKO-MATEMATHUECKUX
CBOMCTB M3JeNMsl I NPUOIMKEHHBIX BBIYMCICHUI
(GyHKIMM BHE pPaccMaTpUBaeMOro OTpe3Ka CTOAT
(GYHKIMI0O Ha OCHOBE NPHUOIMKEHUS MHOTOUYJICHOM.
OT0  nNpuOMIKEHHWE  Ha3bIBAIOT: 1.Texnonoeus
NPOEeKmupoB8anusl, 2.Unmepnonsayus, 3.
Oxcmpanonayus, 4.Cmanoapm

I1IK-7.V.1




10.

To4HOCTH pe3yNbTaTOB U3MEPEHHUIN — 3TO...
1.Ypogenvb memponocuueckol HadelcHoCmu, KOmopbulii
ompabsicaenm cnocoOHOCMb CPeOCms usMepeHull
COXPaHAMb CE0UCMEAa 80 epemenu, 2. Buewnuu
6u0,3.Ilepedamounas yuxyus,
4.1locnedosamenvrocms Oelicmeutl npu 8bI4UCIEHUSX

I1IK-7.B.1

11.

[Ipu obecrieueHNH €TUHCTBA U COMOCTABUMOCTHU
pe3yJIbTaTOB U3MEPEHUI OO0JIBIIOE 3HAUEHUE UMEET:
1.memnepamypa uzdenus, 2.napamempul uzoenus,
3.evicoma uzoenus, 4.yuem ycio8uu IKCHIYamayuu

I1IK-7.B.1

12.

Onepanus peryJIupoBKH KOHCTPYKTHUBHBIX MTapaMeTPOB
M3MEPUTEIBHOTO YCTPONUCTBA WIIA TTPHOOpa myTeM
MEXaHUYECKOTO TepEeMEIICHHSI 3JIEMEHTOB CUCTEMBI —
3TO:

1. Mooenuposanue uzmepumenvHou cucmemol, 2.
Kanubposxa npubopa, 3.FOcmuposxa uzmepumenbHoll
cucmemnsl 4. [losepka noxazanuu

I1IK-7.3.1

Pasznen 3

MeTpo.]IOl"I/Iﬂ CUTHAJIOB U IMOMEX

IIK-7.¥.1

13.

Hopmaibnbie yCiI0BHsI — yCIIOBHSI MU3MEPEHUH, IS
KOTOPBIX yKa3aHbl MACIOPTHBIC 3HAYCHUS
IIOTPELIHOCTEN JIA:

1.0ucmanyuonnwvlx npubopos, 2. npubopos onmuxu, 3.
gcex cpeocms usmeperuti

4. HecmaHOapmuwix pewieHulll . unmezpuposanue,
2.usmepenue, 3.nociedosamenbHoe NPUOIUMNCEHUE
OanHoU eenudunbl Xi K Hekomopotl geruyune X,
4.0ugpghepenyuposanue

IIK-7.B.1

14.

Tun 1Kan, OCHOBaHHBIM Ha MPUITUCHIBAHUT
Ka4eCTBEHHBIM CBOMCTBAM OOBEKTOB UMCEIT UIH MMEH.
Takue mKaabl MPUMEHSIOT IS CBOMCTB, MPOSIBIISIONTUX
ce0sl TOJILKO B OTHOIIICHUY SKBUBAJICHTHOCTH, CBOMCTBA Y
pa3HbIX 00BEKTOB MOTYT COBIIAJaTh UM HE COBIAIATh.
l.wxana omuowenuti

2.wKana nopsaoka

3.wkana pasnocmeti (UHMepPB8aI0s)

4.uKana HAUMeHOBAHULL

IIK-7.B.1

15.

TexHU4eckue cpeAcTBa, MpeIHaA3HAYCHHBIC IS
M3MEpEeHUl 1 UMeIoIe HOPMUPOBAHHBIC
METPOJIOTHYECKHE XapaKTePUCTHKU HA3bIBAFOTCS:
1.IIpubop, 2.Tpancaiamop, 3. Cpedcmea uzmepeHus,
4.Ilepedamuux

IIK-7.B.1

16.

Crnenyet uckitouath rpyObie omMOKH (IpoMaxu) B
mporecce 00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX
MIPH ATOM HCIOIB3YETCS TIPABUIIO:

1. munumyma, 2.maxcumyma, 3. mpex cuem,
4.5xcmpemyma

[IK-7.¥.1




17.

[Iporecc panmoHaNbHOTO COKPALICHUS KOJINYECTBA
TUTIOPA3MEPOB COCTABHBIX YACTEH B MPOCKTUPYEMBIX H
W3rOTaBIMBAEMBIX 00BEKTaX HA3bIBACTCS:

1. memooonocuet, 2. acpecamupsoanuem, 3.
npomomunuposanuem,4. cmanoapmusayuerl

IIK-7.¥.1

18.

Pe3ynbTathl, MONy4eHHBIE ¢ TOMOIIBIO OJTHOTO M TOTO
e CPeICTBA U3MEPEHUN B HEOJMHAKOBBIX YCIIOBHSX,
MOTYT B psific CTy4aeB CYMECTBEHHO PAa3IMuaThCs U3-
3a ...

1.0ononHumenvubix nocpeuwtnocme, 6b136aAHHbIX
IMUMU OMKIOHEHUAMU, 2.8HeuHe20 suda npubopa,
3.pasmepa npubopa,4.cabapumos npubopa

I1IK-7.B.1

19.

YpoBeHb METPOJIOTUYECKOI HATC)KHOCTH
CIPOEKTUPOBAHHOTO MPOJIYKTa OTPAXKAET CIIOCOOHOCTH
MPOAYKIIUN COXPAHSATH BO BPEMEHH CBOIO:
1.3nauumocms uszuueckux geauyu, 2.0a308y10
cmoumocms, 3.MOYHOCMb, 4.UCNPABHOCMb

I1IK-7.B.1

Pasznea 4

O0ecneyeHne eIMHCTBA U3MepPEeHUH

20.

3. EquncTBO M3MepeHuii 3To. ..

1. mexnuueckoe ycmpoticmeo, npeonasHadennoe 0
usMepenull,2. MemponocuiecKue cuydicovl,3.cocmosinue
usmepenuil, 4. popma eocpecynuposanus

IIK-7.B.1

21.

COBOKYIMHOCTH IEUCTBUN U MPOIEAYP C LEIbI0
MOATBEP:KIeHUs (TIOCPEeICTBOM cepTUdUKaTa
COOTBETCTBHSI UJIM 3HaKAa COOTBETCTBUS) TOTO, UTO
MPOAYKT (MJIH YCIyra) COOTBETCTBYET ONPE/IEICHHBIM
CTaHJapTaM WM TEXHUYECKUM YCIIOBUSIM,
onpenensiercs kKak: 1.3akown, 2. Cepmuguxayus,
3.Haoeaxcnocms npodykyuu, 4.Jluxeéuonocms

IIK-7.V.1

22.

CranmapTHbIE MEPONIPUSTHUS, OCYIIECTBIISIEMBIEC TIPU
CO3/IaHUHU, IKCIUTyaTalluy UIIH MOTPeOIeHUN
MPOAYKIIMH B IEJISIX YCTAHOBJICHUSI, OOECTICUCHUS 1
nojep>KaHusl HEOOXOIMMOTO YPOBHS €€ KauecTBa
Ha3bIBatOTCs: . Oxcnayamayus, 2. 1lpoekmuposanue,
3. Vnpaenenue xauecmeom , 4./[uacnocmuxa

IK-7.¥.1

23.

Camoceptuduxanus -3to: [1.[Iposepka,
2. Anonumnoe obcnedosatue,

3. Cepmucghukayus, npo8oouMas camum
uzeomosumenem, 4.Konmponv kauecmea

IIK-7.¥.1

24.

OcHOBBIBaeTCS Ha CTaHAAPTU3ALIUN, KOTOPAs
MPEJICTaBISAET COO0H HOPMATHBHO-TEXHHUECKYIO
OCHOBY, OTIPEJIEINAIOINIYIO TPOTPECCUBHBIE TPEOOBAHUS
K MPOJTYKITUH, H3TOTOBICHHOM TS HYXK/T
HAI[MOHATILHOTO X035HCTBA, HACEICHHUS, DKCIIOPTA
Ha3wpIBaeTcs: 1. Ympaesnenue kauecmeom npooykyuu,
2.Pecnamenmonm, 3.Mccneoosanuem

4.Ilpocnexmom

I1K-7.B.1




25. CrangapTHbIi TpueM MoJenupoBanus, npumensemorii | [1IK-7.V.1
st 2D u 3D — TexHOJIOTHi, - anmpoKCUMaIUs.
OAHMM U3 OCHOBHBIX THUIIOB alPOKCUMAIN BHYTPH
paccMaTpuBaeMOro MHTEpBaja SBISETCS:
1.Mooenuposanue, 2. @pacmenmuposanue

3. Uumepnonuposanue, 4.Cmanoapmuzayus

[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, IpeIcTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PaOOT

No i/t ITepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckie  MaTepUaibl,  ONPEACISAIONME  MPOLEAYPhl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHUS KOMIIETCHLUH, COJEp)KaTrcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpPYIOIIUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMH O0YyJarolIuXcs
I'VAIL

11. Meroauueckue yKazaHus JUIsl 00y4aroMXCsl 10 OCBOCHUIO AUCIUIIMHBI

11.1. Meroauueckue yKazaHus I OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
ri1yOOKOe U SICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue cOBpeMEHHON JEKIMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO TIO TeME, 2 B OCBOCHHH
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOrO I103HAHMS, HOBEHIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHudA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTABIEHUE O TUCIUILIMHE,
MOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JIUCHUILTHHAMU.

[TnaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KJJOM KOHKPETHOU TEME;

— TIOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHMS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHe 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— Hay4yuThCsl METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJABHBIE MBICTH U
NOJIOKEHHS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3JIMYHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHHA.

JleKMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JEMOHCTpAalUed ClIalIoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IMpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMATHK MO JUCIUIUINHE.

CTpyKTypa npefocTaBieHusl JEKIIMOHHOTO MaTepuaa:

— JIGKITUU COTJIacHO pasnenam (Tabin.3) u remam (Tadm.4).




11.2. Meroauueckue yka3aHus s OOyYaroIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpPAaTOPHBIX paboOT OOy4aromMiCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMsS, NMPAKTUUYECKUE HABBIKHM, OBJA/JETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUHM C KBATU(HUKAIIMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopatopHbIX paboT 0O0ydyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpeNeisieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHHUS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHE, pa3BUTHE W JICTATU3alUs TEOPETHUECKUX 3HAHUH, MOJYYCHHBIX Ha
JCKIHSIX;

— IoJIyuyeHHe HOBOM MH(OpMAIMH 10 N3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3amanue u TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT

3ajaHue K BBINOJIHEHUIO JIA0OpAaTOPHOM palbOThl BBIJACTCS IMpEIojaBaTeIeM B Hauaje
3aHATHA B COOTBETCTBUM C IUTaHOM 3aHsATHH. [lepen BbImomHeHHMEM pabOTHI MPOBOIUTCS
NEPBUYHBIN WHCTPYKTAaX IO TEXHHWKE OE30MacHOCTH MpemnojaBareieM. TeMbl J1adopaTOpHBIX
paboT npuBeaeHBI B Tab. 5 JAHHOH MPOTPaMMBL.

Boinonnenue nabopatopHoi pabOThl COCTOUT U3 TPEX ITAIMOB:
—  JKCIIEPUMEHTALHO-TIPAKTUYECKOTO;
— pacueTHO-aHAJIUTHYECKOTO;
— KOHTPOJBHOTO B BH/JIE 3aIUTHI OTYETA.

CrpykTypa u dopma oTyeTa 0 JabopaTOpHOH paboTe

Otyet 0 mabopaTopHOU pabOTE MOJKEH COJIEPKAaTh: TUTYIBHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEIOBaHUH .

Ha mumynvnom nucme NOMKHBI OBITH yKa3aHBI: Ha3BaHWE JIUCHUIUIMHBL, Ha3BaHHE
nabopaTopHOil paboThl, (GaMuiaMs M UHULMAIB [pernojaBaTens, (aMuwinsd W HHUIUAIBI
CTYJEHTa, HOMEp €ro y4eOHOM I'PYIIIbI U JaTa 3alluThl paboThlI.

Ocnosnasi wacms JOJDKHA COJEpXKaTh 3aJjaHHMe, pe3yJabTaTbl HKCIEPUMEHTAIbHO-
NPaKTUYECKON paboThI, pACUETHO-aHATUTUIECKHAE MATePHAIBI.

Bv16006b1 110 TIpo/ieTaHHON paboTe JOJKHBI COAEP)KaTh OCHOBHBIE BRIBOJIBI IO padoTe.

TpeboBanus k ohopMIECHUIO OTYETA O TaGOPATOPHOU paboTe

TuTynpHBIN TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IAOJIOHY, IPUBEICHHOMY B CEKTOPE
HopMmatuBHOM nokymenraru ['Y AIT https://quap.ru/standart/doc

OdopmieHre OCHOBHOM YacTW OTYeTa JOJKHO OBbITh O(OPMIIEHO B COOTBETCTBUU C
['OCT 7.32-2017. TpeOGoBaHus NpHUBEIEHBI B CEKTOpe HOpMAaTUBHOM nokymeHTauuu [YAII
https://quap.ru/standart/doc

IIpu dopmHpoBaHHHU CIIHMCKA MCTOYHUKOB CTYAEHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusimu ctanmapra [OCT 7.0.100-2018. IIpumepsl ohopMIIeHHST CIMCKAa HCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymeHTanmu 'Y ATl https://quap.ru/standart/doc
Crmcok JuTepaTypbl IO METOAUYECKUM YKa3aHUSIM K JJA0OpaTOPHBIM paboTaM:

1. Yucnennsie MeTonbl U MamnHHOEe oOyuyeHue B Merposioruu / A.C. Crenamkuna — CII6:

['YAII, 2021, 50 ¢

2. Merposorusi, cranaapTU3anus 1 cepTudukanus. MeTouueckue ykazanus K

BBITIOJTHEHHTO JTabopatopHbIX padboT o Trace mode/ I'.C. Mopokuna — CI16: 'Y AII,

2021, 15 c.



https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

MeToauuecKie yKa3aHHs 10 MPOXOKICHHIO JTAOOpaTOPHBIX paboT MMEIOTCS B DIICKTPOHHON
obpasoBatenpHOM cpeae https://pro.guap.ru

11.3. Meroauueckue ykazaHus JUisl 0Oy4arOIIMXCs 10 MPOXO0XKIECHHIO CAMOCTOSITEIbHON
paboThI

B Xxoze BBINOJIHEHUS CaMOCTOSITEIbHON pabOThI, 00YYarOLIUIICS BBINOJIHACT PaboOTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeiICTBEHHOTO
y4acTusl.

B mpouecce BBIMOTHEHHSI CaMOCTOSITENLHONW paboThl, y oOydaromerocst (popMHpYyeTcs
1esecooOpasHoe MIaHUpoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBAaTh YMEHUs
U HaBBIKM B YCBOCHHWU M CHUCTEMAaTH3allMHM MPUOOpETaeMbIX 3HAHWUN, OOECIIEYMBAET BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IepuoJ OOydeHMs, IOMOraeT IOJyYUTh HABBIKM IOBBILICHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauueckuMH ~ MaTepuallaMHM,  HANpaBSIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00yyJaroumxcs, siBIsSI0TCS:

—  y4eOHO-METOJMYECKUN MaTepHa 1o JUCLUILINHE;

11.4. MeTtoauueckue yKazaHMusl JUIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aroluXxcsi, OCYIIECTBIIEMOTO B TEUEHUE CEMECTpa C II€JIbI0 OLCHUBAHHS XO0/la OCBOEHUS
JUCLUIUINHBI.

B teuenune cemectpa CTyIEHTHI

- 3aLUIIAIOT JJaOopaTOpHbIE pabOTHI;

- BBITOJIHAIOT TECTUPOBAHMSI 110 MaTepuaiam Jiekuuu B cpene LMS.

11.5. Meroauueckue yka3aHus i O0YYaroLUXCs MO MPOXOXKACHUIO MPOMEXKYTOUHOM
aTTECTALlUU.

Texkymuii  KOHTpOJb  YCIEBAEMOCTHM  IPENyCMATPUBAET KOHTPOJb  KAauyecTBa  3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEUEHHE CEMECTpa C ILIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUINHBI.

Texymuil  KOHTpOJIb  YCIIEBAEMOCTH  IPEIyCMaTpPUBAaET KOHTPOJIb  KayecTBAa  3HAHUU
00yYaroImuxcsi, OCYLIECTBISEMOIO B TEUEHUE CeMecTpa C ILIeJbI0 OLEHMBAHUS X0Jla OCBOEHUS
JUCIIUIUIMHBI, TPOBOJUTCS B MOMOIIBIO MTPOMEXKYTOUHOTO TECTHPOBAaHUS B (OopME OTBETOB Ha
Borpockl B LMS wnm B imunom kabunete https://pro.guap.ru

[Ipomexyrounas  arrecranus  OOydaloIIUMXCS — MpeAycMaTpUBaeT  OIICHUBAHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX Pe3yJlbTaTOB 00yueHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceOsi: 3a4eT BBICTABIAETCS HA OCHOBAaHUHM BBIIOJIHEHHBIX B TEYEHHE CeMecTpa ISTH
7a00paTOpHBIX PabOT M  HANMCAaHUU WTOTOBOTO  TECTHUPOBAHMS WM  MPOXOXKICHHS
cobecej0BaHUs.

1) B Tteuenue cemectpa asis Jlomycka K 3a4eTy CTYAEHTY HEOOXOOUMO claTh He
menee 50% maGopatopHbix paboT, He wMeHee 50% npakTUYECKUX padoT, BBHIMOJIHUTH
TecTUpoBaHuss B cpeae LMS He Hmxke ouneHku "ynoBiaeTBopuTenbHO". Jlamee CTyneHT
JIOITYCKaeTCsl K cO0eCceI0BaHuIO UM UTOTOBOMY TECTUPOBAHHIO Ha 3auere."

2) 3aueT BBICTABJISIETCSI HA OCHOBAHUM BBIIIOJIHEHHBIX B TEUEHUE CEMECTpa ISATU
7abopaTopHbIX pabOT ¥  HANKMCAHWKM HWTOTOBOTO TECTUPOBAHUS WM  MPOXOKIEHUS
cobece10BaHUsL.

Cucrema OLIEHOK NP MPOBEACHUM TEKYLIETO KOHTPOJISI U MPOMEXKYTOYHON aTTecTalluu
OCYILIECTBIISIETCS B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHToM opranm3zaunu PJIO I'VAIL
CMK 3.76 «IlonoxkeHue o TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalluu
CTYACHTOB M aCHHPAHTOB, OOydYaloIUXcs IO 00pa3oBaTeNbHBIM IPOrPAMMaM BBICIIETO
obpazosanus B 'YAII» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.
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Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




