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AHHOTAIUA

Huctuminaa «/3MepeHuss B TEXHHYECKHMX CHCTEMax» BXOJUT B BApUATUBHYID YacTh
o0pa3zoBaTenbHOM MpPOrpaMMbl TOJATOTOBKM  oOydarommxcs 1o HampasiaeHuto 27.03.01
«CranmapTu3anusi W METPOJIOTHS»  HAMpaBJICHHOCTh  «METpoNorusi,  CTaHIapTU3AINS,
ceprudukanmsy. Jucrunmuna peanuszyercsa kadeapoi Neb.

JuctumimHa HareneHa Ha GopMHpOBaHUE Y BBITYCKHUKA

npodeccuoHaNbHBIX KOMIIETCHIIUNA:

[IK-3 «crmocoOHOCTh BBITIONHATH PabOTBl IO METPOJIOTUYECKOMY OOCCIICUCHUIO U
TEXHUYECKOMY KOHTPOJIKO; HCIIOJIb30BaTh COBPEMEHHBIE METOJAbl HM3MEPEHUM, KOHTPOJI,
UCIBITAHUHN U YIPABJIECHUS KAYECTBOM.

CopnepxaHue AUCUMILIMHBI OXBaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMU
MOHATUSIMH O (PU3UUECKUX BEIMYMHAX, UX €IMHUIAX, dTalOHaX, cucTeMax eaunuil. [IpeacraBneHsl
METOABI 3JEKTPOTEXHUUECKMX U3MEPEHUIl M Kiaccu(uKalusi CpeicTB U3MEPEHHUI, pacCMOTPEHbI
MPUHIIMITBI pa0OTHl MEXaHU3MOB M U3MEPUTENbHBIX LIETIEH 2JIEKTPOU3MEPUTENBHBIX TPHOOPOB.

[IpenoaBanye AUCIUIUIMHBI IPEAYCMAaTPHUBACT CleaAyromue GopMbl opraHu3auyd y4eOHOTO
mpolecca: JIeKIuu, 1a0opaTopHbie paboThl, CAMOCTOSITENIbHAS paboTa CTyICHTA.

IIporpaMMOil JUCLUIIMHBI IIPEAYCMOTPEHBI CIEAYIOIIME BHIbI KOHTPOJSA: TEKYLIHU
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTeCTaIls B popMe 3a4eTa.

OO0m1as TpyA0€MKOCTh OCBOCHHMSI TUCIMIUIMHBI COCTABIISIET 3 3a4€THBIX enuHullbl, 108 yacos.
SI3pIK 0OyUEHUS 110 TUCIUIIIIMHE «PYCCKUI.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. eau npenoaaBaHusi AUCHUILIHHBI
Lenpro mpenogaBaHusi AUCHMILUIMHBI SIBISIETCS B NPENOJABAHUM CTYACHTaM OCHOB,
HEOOXOAMMBIX TIPH MCCICIOBAHUM M OKCIUTyaTalldd CPEACTB M CHUCTEM HU3MEPCHUU H
MPUHIUIIOB UX UCIIOJIB30BAHUS B CUCTEMAaX aBTOMATH3aLUU U YIIPABIICHUS.

1.2. MepeyeHb MIAHUPYEMBIX Pe3yIbTATOB 00y4eHHs MO AUCHHUILINHE, COOTHECEHHBIX C
IJIAHHPYEMbIMH Pe3yJbTaTAMH OCBOEHHSI 00pPa30BaTeIbHON MPOrpaMMbl

B pesynprare OCBOEHHS AMCUMIUIMHBI OOYYaIOIIUICS JOMKEH 007aJaTh  CIEAYIOUIMMHU
KOMITCTEHIHSMHU:
[1K-3 «cnocoOHOCTh BBIMOMHATH PAOOTHI MO METPOJOTHUECKOMY OOECHEUYEHUI0 M TEeXHHUYECKOMY
KOHTPOJIIO; MCIIOJIb30BaTh COBPEMEHHbIE METO/IbI M3MEPEHHUH, KOHTPOJIS, UCIIBITAHUN U YITPABICHUS
Ka4eCTBOMY:
3HATh - OCHOBHBIE CIIOCOOBI OLIEHKH JIOCTOBEPHOCTH KOHTPOJIS Ka4eCTBa;
YMETh - ONPEACSITh HOMEHKIATYPY M3MEPSEMBIX M KOHTPOJIUPYEMBIX IapaMeTpOB MPOIYKIHUU U
TEXHOJOTUYECKUX IMPOIECCOB; YCTAaHABIMBATH HOPMBI TOYHOCTH M3MEPEHHH U JOCTOBEPHOCTH
KOHTPOJISI U BEIOMPATH CPEICTBA H3MEPEHHA, UCTIBITAHUN 1 KOHTPOJIS.
BJIaZICTh HABBIKAMH - DPAa0OTBHl HA CIIO)KHOM KOHTPOJBHO-U3MEPUTEIBHOM M HCIBITATEIbHOM
000py1I0BaHUN;
UMETh OIBIT JESITENbHOCTH - B BBIOOPE METOJOB M CPEIACTB HM3MEPEHHH M TPOBEACHUH
HEOOXOMMBIX pacu€TOB MO PE3yNIbTaTaM TEXHUYECKUX H3MEPEHH.

2. MecTo nucuMIuIMHbI B cTpykType OIl

JucnumimHa Oa3upyeTcss Ha 3HAaHUAX, paHee NPUOOPETEHHBIX CTYAEHTAaMM IpPH HU3YYE€HUU
CJICAYIOIIMX JUCIUILIINH:

— Marematuka. MaTeMaTu4eCcKUi aHAJIN?3,

— ®Dusuka,

— Hudopmaruka;

— VYvyeOHas MpaKTUKA;

— DJEeKTPOTEXHHUKA,

— Teopernueckas MEXaHUKa,

— MarepuanoBeaeHue.
3HaHUs, TIOJNYYEeHHBIE TIPH W3YyYCHWHW MaTepuala JaHHOW JUCIUIUIMHBI, HWMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HHUE, TaK U UCIIOIb3YIOTCSA IPU U3YYSHUU APYTHX AUCHUIUINH:

— Merponoruueckoe odecrieueHre )XKU3HEHHOTO UKJIIA MPOAYKLIUH

— Hudpossie MeTOBI U CPECTBA U3MEPEHMUIA;

— IIpousBoacTBEHHAS MPEIIUTUIOMHAS TPAKTHKA.

3. OobeMm aucuumiannel B 3E/akageM. yac
Jaunubie 06 o0mieM o0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOUM paboThI O

IUCLUIUIMHE (M paclpeaeeHnue 3TOH TPYA0EMKOCTH 110 CEMECTpaM) IIPeCTaBIeHbI B TadauIe 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun y4eOno#t paboThl TpynoeMKOCTh 1O
Bcero

cemecTpam

Neg




O61asi TPYA10eMKOCTh 3/108 3/ 108
aucuuInHbI, 3E/(4ac)

AyoumopHnuvie 3anamus, BCETO 4ac., 40 40

B mom uucne

nexumu (JI), (dac) 10 10
IpakTHYeCKne/CEMUHAPCKUE 3aHATHS

(I13), (4ac)

nabopatopusie paboTsl (JIP), (dac) 30 30

KypcoBoii mpoekT (padota) (KIIL, KP),
(qac)

DKk3ameH, (Jac)

Camocmosamenvhas padboma, BCETo 68 68

Buja npoMe:KyTOYHOr0 KOHTPOJIS: 3aueT 3auer
3aueT, mudd. 3a4er, sk3ameH (3auer,

Audd. 3a4, Ik3.)

4. Conepxanmne TUCUMILUIUHBI
4.1. PacnpenesieHHe TPY10eMKOCTH JHCIUIIUHbI
Mo pa3jejiaM M BHJAaM 3aHATHH
Pa3I[CJII)I 1 TEMbI TUCHUIIJIINHBI 1 UX TPYIIOGMKOCTI) HpI/IBeI[eHI)I B Ta6J'II/IIIe 2
Tabmuna 2. — Pa3essl, TeMbl TUCHUIUIMHBI U HX TPYIOCMKOCTb

Pazgensl, TeMbI TUCITUTLIMHEI Jlexinn 113 (C3) JIP KII CPC
(dac) (dac) (gac) (gac) (Jac)
Cemectp 8
Pazgen 1.I'ocynaprcBeHHas cucrema 2 15
obecrniedeHus eIMHCTBA H3MEPEHH.
Paznen 2. MexaHU3MBI 1 H3MEPHUTEIBHEIE 2 16

LENH AIEKTPOU3MEPHUTEIBHBIX TPUOOPOB.

Pasnen 3. MeTopl DIIEKTPUYECKUX 2 17
HU3MEPECHUM.

Pasnen 4. IludpoBbie 1 3IEKTPOHHBIE 4 30 20
U3MepHTENbHbIC IPHOOPHI 1

peoOpa3oBaTey.

Hroro B cemecTpe: 10 30 68
Uroro: 10 0 30 0 68

4.2.  Copnep:kaHue pa3aejioB U TeM JEeKIMOHHBIX 3aHATHIA
CogepxaHuie pa3JelioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B TabmuIe 3.

Tabmmma 3 - Comepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATHN

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI




Pazgen 1.

Tema 1. ®usnueckre BeTUYUHBI KaK 00BEKT N3MEPCHHIA.

Tema 2. MexayHapoaHasi cucTeMa eIMHULl (PU3HUECKUX BEIIUIUH

Tewma 3. OcHOBHBIC TOHATHS 00 U3MEPCHUSX.

Tema 4. Buasl cpeicTB UBMEPEHUN.

Tewma 5. Dtanonsl equHAL PU3NYECKUX BEITUYHH.

Tema 6. Dranons! enqunuil cuctemsl CH.

Tema 7. denepanbhblii 3akoH «O0 o0ecTieYeHNH €INHCTBA U3MEPEHUI .
Tema 8. MeToapl MOBEPKH U KAITMOPOBKH, TOBEPOYHBIE CXEMBI.

Tema 9. OCHOBHBIE METOIbI U3MEPEHUH.

Tema 10. Knaccudukanus u noka3aTesin U3MEpUTEIbHBIX TIPUOOPOB.

Pasznen 2.

Tema 1. OOmmue cBeieHUs 00 U3MEPUTEITBHBIX MEXaHU3MaX.
Tema 2. MarHUTO3NEKTPUUECKUE U3MEPUTEIbHBIE MEXaHU3MBI.
Tema 3. @eppoAMHAMHYECKUE U3MEPUTEIBLHBIE MEXaHU3MBI.
Tema 4. DeKTPOAUNHAMUYECKUE U3MEPUTEIbHBIC MEXaHU3MBI.
Tema 5. D5IeKTPOMarHUTHBIE H3MEPHUTETbHBIC MEXaHU3MBI.
Tema 6. DJIEeKTPOCTATUYECKUE U3MEPUTEIIBHBIE MEXaHH3MBI.
Tema 7. UHIYKIIMOHHBIE U3MEPUTEIbHBIC MEXaHH3MBI.

Tewma 8. U3mepurtenbHbie 1EMNH.

Pasgen 3.

Tema 1. Kinaccudukanust METOIOB 3JIEKTPHUECKIX H3MEPEHUH.

Tema 2. OcHOBHBIE CTPYKTYPHBIE CXEMBI JIEKTPHUECKUX U3MEPUTETBHBIX
puOOpPOB.

Tema 3. MOCTOBEIE CXEMBI.

Tema 4. OuieHKa TOYHOCTH U3MEPUTEIHHBIX IPUOOPOB HETIOCPEACTBEHHOM
OLICHKHU.

Tema 5. OneHka TOYHOCTH U3MEPHUTENBHBIX MPUOOPOB, pabOTAONIHX I10
METOJIy CPaBHEHHUSI.

Pa3znen 4.

Tema 1. Kitaccudukarnus mupoBbIx H3MEpUTETbHBIX IPHOOPOB.

Tema 2. Onepanuonnsie yeunurenu. Lugppoananorossie u aHajaoro-uuppoBbe
peoOpa3oBaTey.

Tema 3 AHamOroBbI€ 3JIEKTPOHHBIE BOJIBTMETPHI.




Tema 4. [ludpoBsie BOIBTMETPHI.

Tema 5. LludpoBsie aCTOTOMEPHL.

4.3. IIpakTnyeckue (ceMUHAPCKHE) 3aHITHSA
TeMbl IPaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IPUBEICHBI B TAOIUIIE 4.

Tabmmua 4 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No T Ne
2 . 5 | TPYROGMKOCTS, | pazyiena
TeMbI IpaKTHYecKuX 3apstuii | POPMBI NPAKTUYECKUX 3aHATHIA
n/n p (qac) JTUCIIATI-
JIMHbI
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTb IPUBEIECHBI B TaOIUIIE 5.
Tabnuua 5 — JIaGopaTopHble 3aHATHUS U UX TPYJOEMKOCTb
Ne T
- JIOEMKOCTh
HanmenoBanue 1a00paTopHBIX paboT by > | Nepasnena
n/n (qac) JUCLUIINHBI
Cemectp 8
1 | UccnenoBanue 3JIeKTPOHHOTO OcIiuIorpada. ) 4
2 | 3mepenune Toka M HalIPSHKEHHS B LETSIX TOCTOSIHHOTO U 6 4
[IEPEMEHHOTI'0 TOKa.
3 | I3mMepeHue CONpOTUBIIEHUS] MOCTaMHU MOCTOSIHHOTO TOKa. | 7 4
4 | I3mepeHre UHAYKTUBHOCTH U EMKOCTH MOCTaMH 6 4
IIEPEMEHHOT0 TOKA.
5 | M3yuenue u usmepeHue npu NoMouy uudposoro 6 4
BOJIETMETpA.
Bceero: | 30

45. KypcoBoe npoexTupoBanue (padora)

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

4.6. CamocrosiTe/ibHasi padoTa CTy1eHTOB

Buer caMoCTOATENBHON pabOTHI M €€ TPYA0EMKOCTh TIPUBE/ICHBI B TaOHIIE 6.

Tabnuna 6 Buasl caMocTOSTENBHON pabOTHI U €€ TPYI0EMKOCTh

Bun camocrosTensHOl pabOTHI Bcero, uac | Cemectp 8 uac
1 2 3
CamocrosiTesbHast padoTa, BCEro 68 68
M3y4YEeHHE TEOPETUYECKOTrO MaTepraa 17 17




mucturuuHb (TO)
[ToaroToBKa OTYETOB K J1aGOPaTOPHBIM
11 11
pabotam
[Moaroroska K Texymiemy kourpoio (TK) 8 8
nomamnee 3ananue (J13) 10 10
KOHTPOJIbHEIE paboThl 3a09HUKOB (KP3) 22 22

5. TlepeueHb y4eOHO-MeTOANYECKOTO 00eCIedeHHUs IJIsl CAMOCTOSITeJILHOM

padoThLI 00y4aIONIUXCH MO TUCHUIINHE (MOAYJII0);
Y4eOHO-MeTOIMYEeCKHE MaTepHallbl ISl CAMOCTOSITEIbHON PadOThl CTYJIEHTOB YKa3aHbl B ILII.

8-10.

6. IlepeyeHb OCHOBHOW M JONOJHUTEIbHON JUTEPATYPHI

6.1. OcHoBHasi IuTEparypa

[TepeueHs OCHOBHOW TUTEpPATYPHI IPUBEICH B TabIuUIE 7.

Tabnuma 7 — [lepeueHb OCHOBHOM TUTEPATYPHI

[udp

bubnmuorpaduueckas ceeiika / URL anpec

KonnyectBo 3K3eMIIsIpoB B
o6ubmmoreke
(KpoMe 3JIEKTPOHHBIX
9K3EMILISPOB)

DJIEKTPOTEeXHHYECKHEe H3MepeHus: YueOHoe
nocobue / Xpomous I1. K. - 3-e u3z., ucnp. u gorm. -
M.: ®opym, HUL] UTHOPA-M, 2016. - 288 c.:
60x90 1/16. - (ITpodeccuonanpHOe 0Opa3oBaHUE)
(O6noxka. KBC) ISBN 978-5-00091-183-9
(http://znanium.com/catalog.php?bookinfo=538860)

DJleKTPpUYeCKHe MAIIUHbI, 3JIETPONPUBO/ U
CHCTEeMbI HHTE/VIEKTYAJIbHOI0 YIIPABJIEHUS
yjieTporex. kommiaexkcamu/A E.TTonskos,
A.B.Yecnokos, E.M.®unumonosa - M.

dopym, MHDPA-M, 2015. - 224 c.: 60x90 1/16. -
(BO: bakanaspwuar) (o) ISBN 978-5-00091-071-9,
300 »k3.
(http://znanium.com/catalog.php?bookinfo=506589)

[TepedyeHnb AOTIOTHUTENBHON JTUTEPATYPHI IPUBE/IECH B TaOIHIIE 8.

6.2. JlonoJiHUTe/ILHASA JIUTEpaTypa

Tabnuua 8 — [lepevyeHb JONOTHUTENBHOM JUTEPATYPHI

Mudp

bubnuorpaduueckas cepiika/ URL anpec

KomnaecTBo 5Kk3eMIUISIpOB B
ononuoTexe
(KpoMe 2ITeKTPOHHBIX
9K3EMILISPOB)

DJiekTpuueckue annaparsl: YuebHnuk/Illepdakos E.
@., Anexcanapos /. C. - M.: ®opym, HUL] MTHDPA-




M, 2015. - 304 c.: 60x90 1/16 (ITepernér) ISBN 978-
5-91134-929-5, 500 sk3.

(http://znanium.com/catalog.php?bookinfo=466595)

IMoBepka cpecTB N3MepeHMii JIeKTPHYECKHX
BeJH4HH: YueOHoe nmocobue / Kum K K., Auucumon
I".H., Yypaxos A.W. - M.:YMI] KT, 2014. - 140 c.:
60x84 1/16. - (Bricmee npodeccronanbHoe
obpazopanue) ISBN 978-5-89035-753-3

(http://znanium.com/catalog.php?bookinfo=487802)

7. IlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
MHTEPHET, Heo0X0AMMBIX JJisl 0CBOEHUS AUCHUILINHbI
[Tepeuens pecypcoB uHpopmalonHo-TenekommyHukannonHoit cetn MHTEPHET, neo6xonumMeix
JUTSL OCBOCHHUSI TUCIUIUIMHBI TIpUBeieH B Tabmuie 9.

Tabmuna 9 — Ilepeuenn pecypcoB mH(pOpManuoHHO-TeneKkoMMmyHUKarmonno cetu MHTEPHET,
HEOOXOIMMBIX JUISI OCBOCHHSI TUCIIUTUTHHBI

URL anpec HanmenoBanue
http://science.quap.ru Hayunas u nHHOBaIMOHHAs AesTenbHOCTh ['Y ATT
http://metrologu.ru/ I'naBHBIN (HOPYM METPOJIOTOB
http://www.vniims.ru/ Bcepoccuiickuii Hay4HO HCCIIEI0BATEIbCKAN HHCTUTYT

METPOJIOTMYECKOM CITy>KOBbI
http://www.ria-stk.ru/ Cranpaptsl U KayecTBo. — XKypHan
http://metrob.ru/ CaiiT 1o MEeTpOoJIOTHH

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTUI, HCIOJIb3yeMbIX NMPHU

OCYILIeCTBJIEHMH 00Pa30BaTEJIbHOI0 MPOLECCa M0 AUCIHUILINHE
8.1. Ilepeyensb NporpaMMHOro odecneyeHust
[lepedeHpb UCTIONB3yeMOT0 TPOTPaAaMMHOTO obecniedeHus npejacrasieH B Tadmmie 10.

Tabmuma 10 — IlepedeHp mporpaMMHOTO 00eCTICUCHHUS

Ne i/t HaunmenoBauue

1 NI LabVIEW 2011 SP1, cepuiinsiii Homep npoaykra M75X91808

8.2. uH(OPMANMOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp ucnonb3yeMbIX HH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM MpecTaBieH B Tabnuue 11.
Tabmuna 11 — Ilepeyerb nHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBanue

He npenycmotpeno

9. MarepuajbHO-TeXHHMYecKas 0a3a, Heo0XoAMMAas VISl OCYIIECTBJICHUS

00pa30BaTeJILHOIO MPoIecca Mo AUCIHUILINHE
Cocrasn MaTCpHaHBHO-TCXHHQCCKOﬁ 0as3bl MMpEACTaBJICH B Ta6J'II/II_IC 12.

Tabnuma 12 — CocraB MaTepranbHO-TEXHHUECKOH 0a3bl

Ne n/mt HaumeHnoBaHMe cOCTaBHON YacTH MaTepHallbHO-TEXHUYecKol 6a3pl | Homep aynutopun



https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXYUVETW1PdmNaRHdZNFZ4c3hXM1dla21DTk5yZVBNVmpwTlhiRURSZGlid3BVWTlCRjhMaVpHSWF4UF85NGFZMUo1bnVRZWxnemdHR0RWRmp0bjFYOUk&b64e=2&sign=6eebbd4f1db331f530d71da5a6643efc&keyno=17
http://metrologu.ru/
http://www.vniims.ru/
http://www.ria-stk.ru/
http://metrob.ru/

10

(mpu
HEOO0XOIMMOCTH )

MynbTuMeIuiTHAS JICKITMOHHAS ayTUTOPHS

10. q)OHIl OLHCHOYHbBLIX CPEACTB 1JIsl MPOBCACHUA l'IpOMe)KyTO‘IHOﬁ arrecranmmn

OﬁyanOHIl/IXCH IO IUCIIMIIJINHC
10.1. CocraB (oH1a OIICHOYHBIX CPEACTB MPHUBE/IEH B Tadsmie 13
Tabmuna 13 - CocTaB (oH/Ia OLIEHOYHBIX CPEJCTB I IPOMEKYTOUHOHN aTTECTAIIMH

Bua npomexyTouHOM arTecTaiuu [TpumepHBIii TIepedeHb OIICHOYHBIX
CpEICTB

3auer Cnucok BOMpOCOB.

10.2. IlepeueHb KOMIIETEHILMH, OTHOCSIIMXCS K AMCLUUIUIMHE, W 3Talbl UX (QOPMHUPOBAHUS B
MIPOIIECCE OCBOEHUS 00pa30BaTEILHOM MPOTpaMMBbI IPUBEICHBI B Ta0uie 14.

Tabmuna 14 — IlepeueHb KOMIETEHIMI C yKa3aHHEM JTamnoB HUX (HOPMUPOBAHMS B IPOLIECCE
0CBOEHUs1 00pa30BaTENbHOMN POrpaMmbl

Otansl GOPMHUPOBAHUS KOMIIETCHIIUN IO
Howmep cemectpa

JTMCIUTUTMHAM/TIpaKTHKaM B riporiecce ocBoerns OI1

I1K-3 «crmocoOHOCTh BBIIOIHATH pa6OTBI o METPOJIOTUYCCKOMY 00eCIeYeHnIo0 U TCXHUYCCKOMY
KOHTPOJIIO; UCII0JIb30BaTh COBPCMCHHBIC MCTO/IbI HSMCpCHHfI, KOHTPOJIA, WUCIIBITAHUN U YIIpaBJICHUA

KaueCTBOM»

5 Teopuss u pacueT U3MEPUTENBHBIX TpeoOpa3oBaTeneii U
pudopoB

6 Teopuss u pacueT U3MEPUTENBHBIX TpeoOpa3oBaTeneii U
npudopoB

6 VYipasiaeHue Ka4eCTBOM

8 Mertponoruueckoe odecriedyeHne )KU3HEHHOTO IIUKIIAa TPOAYKIUH

8 N3mepenns B TEXHUYECKUX CUCTEMaX

8 [{udpoBble METOBI U CPEACTBA U3MEPEHUN

10.3. B kauecTBe KpUTEpPHEB OIICHKH YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHHS) y OOYYArOIIUXCS
KOMIIETEHIIMH MPUMEHSETCs IIKajla MOJyJIbHO—PEUTHHIOBOM CUCTEMbI yHUBepcuTeTa. B Tabnuue
15 mnpeacraBnena 100—OamibHas u  4-0ajuibHas MIKalbl Il OLEHKH CQOPMHUPOBAHHOCTU
KOMIIETECHIIUM.

Tabnuna 15 —Kputepun onieHKH ypoBHS ¢()OPMHUPOBAHHOCTH KOMIETEHIUHN

OneHKa KOMIIETEHIIMH
100- .
SabHas 4-GarnbHast XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIMI
TIKana
TIKasa
- oOyyarouuiicss ray0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHal;
- YBEpEHHO, JIOTHYHO, MTOCIEI0BATEIBHO U TPAMOTHO €T0 U3JIaraeT;
- ONMpasiCh Ha 3HAHUS OCHOBHOW W JOMOJHUTEIBHOM JHMTEpaTyphl,
85 <K <100 COTIAHOY | ooy NIPUBS3BIBAET YCBOCHHBIC HAyYHBIE TTOJIOKEHHS C TIPAKTHUECKOM
(GAITCHOY | estTenbHOCTBIO HaTpaBJICHUS;
- yMen0 00OCHOBBIBAET U ApIYMEHTHUPYET BBIABUTAEMbIE UM UJCH;
- JIeNIaeT BBIBOJIBI M 0000IIEHMS;
- cBOOOJIHO BJIAJICET CUCTEMOM CIIEIMATN3UPOBAHHBIX TOHSATHIA.
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(XOPOLIO»
(Ga4TCHO»

- 00y4arouuiicss TBEPIO YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
M0 CYIECTBY WU3JaraeT ero, ONHPasCh HA 3HAHUS OCHOBHOU
JIUTEPATYPHI,

- HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

- YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JEATEIBHOCTHIO
HaIpaBJICHUS;

- ApPryMEHTHPYET HAyYHBIC ITOJIOKCHHS,

- JeJaeT BEIBOIBI U 0000IIEHH;

- BIIAJICET CUCTEMOMN CIEIUATM3UPOBAHHBIX MOHSATUH.

55<K<69

«YIIOBJICTBOPU
TEJILHOY
«3aYTCHO»

- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM IPOTpPaMMHBIN MaTepual,
II0 CYHIECTBY H3JIaracT €ro, ONUpPAsChb Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYpHI;

- JIOIIYCKAaeT HECYIIECTBEHHbIE OLIMOKN U HETOUHOCTH;

- WUCIBITBIBACT 3aTPyJHEHUs B IPAKTUYECKOM NPUMECHEHUM 3HAHWM
HaIIPABJICHUS;

- ¢1a00 apryMEHTHPYET Hay4Hble IOJOKEHHUS;

- 3aTpyAHseTCs B (OPMYIMPOBAHUH BBHIBOJIOB U 000OIIICHHIA;

- YaCTUYHO BJIAJICET CUCTEMOM CIEUAIN3UPOBAHHBIX ITOHSATHH.

«HEYJIOBIIETBO
PUTEBHO»
«HE 3a4TEHO»

- oO0ydaromuicsi He YCBOWJI 3HAYUTEIBHOW YacTH MPOTPaMMHOTO
Marepuana;

- JIONyCKaeT CYIIECTBEHHbIE OMMOKA ¥  HETOYHOCTH
paccMOTpeHHH PpobIeM B KOHKPETHOM HalpaBJICHUH,

- UCTIBITHIBAET TPYIHOCTH B IPAKTHYECKOM ITPUMEHEHUH 3HAHUH;
- HE MOKET apryMEHTHPOBATh HAYYHBIC TIOJIOKEHHUS;

- He (hOpMYJIMPYET BbIBOJIOB U 000OIICHUH.

pu

10.4. TumoBble KOHTPOJIbHBIC 3aJJaHUS WA UHBIE MaTEPUAIIbI:
1. Bompocs! (3agaun) i 5k3aMena (tadmma 16)

Tab6muia 16 — Borpocs! (3agaun) 115 2K3aMeHa

No /1t

[lepeuens BonpocoB (3aa4) AJs IK3aMEHa

Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

2. Bompocs! (3amaun) quist 3auera (Tabnuna 17)

Tabmuna 17 — Bonpocs! (3agaun) 1 3a4era

Nen/m | Ilepeuenb BONPOCOB JJisi 3aUeTa
1 dusnuecKkue BeIMUNHbI KaKk 00BEKT U3MEPEHUH.
2 MesxayHapoiHas cucTemMa eJMHNL (PU3NYECKUX BEJTUYUH.
3 OcCHOBHbBIE TIOHATHS 00 U3MEPEHUSX.
4 Bunel cpencts nsmepeHui.
5 DTanoHbl €AUHUL] PU3NUECKUX BETUYHH.
6 Otanonbl equHuI] cuctemsl CU.
7 ®enepanbHblil 3aKk0H «O06 0becrieyeHNH eTUHCTBA U3MEPEHUI».
8 MeTo/ bl TOBEPKH U KATMOPOBKH, TOBEPOUYHBIE CXEMBI.
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9 OCHOBHBIE METO/IbI U3MEPEHHIA.

10 Knaccudukanus u mokasaTean U3MEpUTEIbHBIX TPUOOPOB.

11 OObmume cBeneHus 00 H3MEPUTEILHBIX MEXaHU3MaX.

12 MarHuToseKTpUIecKrue N3MEPUTEIBHBIE MEXaHNU3MBI.

13 deppoIMHAMUYECKHE U3MEPUTENbHBIE MEXaHU3MBI.

14 DNEKTPOAMHAMUYECKUE H3MEPUTENILHBIE MEXaHU3MBI.

15 DNIEeKTPOMArHUTHBIE H3MEPUTENbHBIE MEXaHU3MBI.

16 DNEKTPOCTATUUECKUE U3MEPUTEIIbHBIC MEXaHU3MBI.

17 NHAyKIMOHHBIE N3MEPHUTEIIbHBIC MEXaHU3MBI.

18 W3mepuTenbHbIE LIETH.

19 Knaccudukaius METoI0B 3JISKTPHUECKUX U3MEPCHH.

20 OCHOBHBIE CTPYKTYPHBIE CXEMBI JIEKTPUIECKUX H3MEPUTEIBHBIX TIPHOOPOB.

21 MocCTOBBIE CXEMBL.

22 OrneHKa TOYHOCTH U3MEPUTEINHHBIX MPUOOPOB HETIOCPEICTBEHHOM OIEHKH.

23 OreHKa TOYHOCTH U3MEPHTEIBHBIX MTPUOOPOB, padOTAIOMINX IO METOLY CPAaBHEHHS.
24 Knaccudukanms nudpoBbIX H3MEPHUTENBHBIX TPHOOPOB.

25 Oneparnonnsie yeunutenu. [{udpoananoroseie u aHamoro-undpoBeie Mpeodpa3oBaTEIIH.
26 AHaJIOTOBBIC YJICKTPOHHBIC BOIETMETPHL.

27 udposbie BONETMETPHI.

28 HudpoBeie yacTOTOMEPHI.

3. Tembl m 3amaHue JUIsI BBITIOJHEHUS KypPCOBOW pa0OTHI / BBHIMIOJHEHHS KYPCOBOTO TIPOCKTA
(Tabmuma 18)
Tabmuna 18 — IlpumepHBIi TIepedeHb TeM IS BBIMOJTHEHHS KYpPCOBOW paOOTHI / BBITOJHEHUS

KYpPCOBOT'O MPOEKTA

Ne i/t

[TpuMepHBIii IepedeHb TeM ISl BBIOJHEHHSI KypCOBOW paOOTHI / BBITOIHEHHS
KYpCOBOTO MPOEKTA

VY4eOHbBIM IJIAaHOM HE TPEAYCMOTPEHO

4. Bornpocsl 71l TPOBEICHHS IPOMEKYTOUHOM aTTeCTallMy MPH TeCTUpoBaHuu (Tadmuia 19)

Tabmuua 19 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB
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Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

5. KouTponbHbIE ¥ MPaKTHYECKHE 3aa4uu / 3a1aHus 1o qucuuiuinae (Tadiuma 20)
Tabmuua 20 — [IpumepHbIii TepeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a/1a4 / 3aJaHUN

Ne n/mt [TpumepHbIii TepedeHb KOHTPOJIBHBIX U MPAKTHUECKUX 3aj1a4 / 3a1aHui

TeMaTI/IKa, MMpEaJIOKCHHAA CTYACHTOM.

10.5. Meronuueckue MaTepHalibl, ONPEACIAIONINE IMPOLEAYPhl OLCHUBAHUSA 3HAHWUN, yYMEHUH,
HaBBIKOB U / WJIM OIBITA AEATEIbHOCTH, XapaKTEPU3YIOLIUX ITanbl (OPMHUPOBAHUS KOMIIETECHIIUH,
conepskarcs B [Tonoxxkennsax «O TeKyllleM KOHTpOJIE YCIEBAEMOCTU U MPOMEKYTOUHON aTTecTaluu
cryaentoB I'VAII, oOyuarommxcsi 1mo mporpamMmbl Bbiciiero otpasoBaHuss» U «O MOIyJIbHO-
PEUTHHTOBOI CUCTEME OIIEHKH KauecTBa yueOHOH paboTsl cTyneHToB B 'Y Ally.

11. MeToauyeckue yKa3zaHmusl JJis1 00yYAKOIIMXCS 110 OCBOCHHUIO AU CIUIINHBI

HGJIBIO JUCHHUIIINHBI ABJIACTCA — (1)OpMI/IpOBaHI/IC Y CTYACHTOB 3HAaHUM B COOTBETCTBHU C
3aJadyaMH HpO(beCCHOHaHBHOﬁ JACATCIIbBHOCTU C OCIISIMHU OCHOB ITPOI'PaMMBI.

MeToauueckue YKazaHus 1Jisd oﬁyqaloumxcn 0 OCBOCHHUIO JIECKIIMOHHOT'0 MaT€epuaJjaa

OcHOBHOE Ha3HaueHWE JEKIMOHHOTO MaTepHalia — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
NIyOOKOE | SICHOE U3JIOKEHUEe yueOHoro Marepruana. HasHaueHne COBPEMEHHOM JISKIIMHA B paMKax
TUCIUIUIMHBI HE B TOM, 4YTOOBI TMOJYYUTh BCIO HHPOpPMAIMIO MO TEME, a B OCBOCHHH
q)yHZ[aMeHTaHI)HI)IX npo6neM JUCHUIIIIMHBI, METOA0B Haquoro IIO3HaHUA, HOBCfIHII/IX Z[OCTI/DKGHI/Iﬁ
HAayyHOM  MbIciM. B yueOHOM mporecce JEKIMsS  BBIMONHSIET  METOAOJOTHYECKYIO,
OpraHM3alMOHHYI0 M MH(QOPMAIMOHHYIO (QYHKIMH. JIeKius pacKkpbIBaeT MOHATUIHBINA ammapar
KOHKpPETHOW 005acTH 3HaHuA, €€ mpoOJeMbl, MaeT IENbHOE MPEJICTaBICHHE O IUCIUIUIMHE,
ITIOKA3bIBACT B3ANUMOCBS3b C }Ipyrl/IMI/I AUCIIUIIJIINHAMHA.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUN 00YUYAOITUMCS JICKIIMOHHOTO MaTepUaa.

— HOJ'Iy‘-IeHI/IC COBpeMeHHI)IX, OEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HaHI/II71, ypOBCHI) KOTOpBIX
ONPEAEISETCA LEJIEBOM YCTAaHOBKOM K KaX 0 KOHKPETHOU TEME;

— TONy4YeHHE OMBITa TBOPUYECKOHN pabOTHI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHEe  TPO(EeCCHOHANBHO—IENOBBIX  KadecTB, JIIOOBH K  TpeaMery |
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIITICHHS.

— TIOSIBJIEHHWE HEOOXOIMMOT0 MHTEPECa, HEOOXOIUMOTO /I CAMOCTOSITEIBHOW PaOOTHI;

— TMIOJIyYEHHUE 3HAHMM O COBPEMEHHOM YpPOBHE Pa3BUTHUS HAYKU W TEXHUKH M O MPOTHO3E
WX pa3BUTHUS HA OMMKANUIITNE TOJIBI;

— Hay‘-II/ITCﬂ METOANYCCKU 06pa6aTBIBaTB MaTepI/IaJ'I (BI)I)ICJ'ISITI) TJIaBHBIC MBICIIK "
MOJIO’KEHUS, IPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, MIOBTOPATH UX B Pa3IMUHBIX (POPMYIUPOBKAX);

— TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBI ~ MaTephall  MOXET  COMPOBOXKAATHCA  JEMOHCTpAlMedl  ClaiioB U
UCIIOJIb30BAaHUEM  pa3JaTOYHOrO0 MaTepuajia TpH TPOBEJACHHUH KOPOTKHX JIUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ACTBHBIX TEMATHK 10 TUCIUTUIMHE.
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CTpyKTypa OpeIocTaBICHUS ISKIIMOHHOTO MaTepraa.:

— JICKIIMH COTJIACHO pa3jenam (Tabi.2) u remam (1abdm.3);
— Tpe3eHTaluU.

MeToanuyeckne yKazaHus JJisi 00y4AIOIIMXCS 10 MPOXO0KIAESHUI0 JJa00paTOPHBIX padoT

B xone BbImoiHEeHUs 1a00paTOPHBIX paboTa 00y4YarOMUACs JOKEH YIIIyOUTh M 3aKPETUTh
3HAHUS, IPAKTHYECKUE HABBIKH, OBJIAJETh COBPEMEHHOM METOJMKONW M TEXHHUKOH KCIIEpUMEHTa B
COOTBETCTBMM C  KBAIM(DUKAIMOHHOM  XapaKTEepUCTUKOW  oOydaromierocs. BwlmonHeHue
7a00paTOPHBIX PabOT COCTOMT M3 SKCIEPHUMEHTAIBHO-IPAKTHYECKOM, PacdyeTHO-aHATUTHIECKOM
YacTel M KOHTPOJIBHBIX MEPOTIPHUSATHIH.

Bemmonnenne 51abopaTopHbBIX paboT 0oOydarommMmcsl SBISIETCS. HEOTHEMJIEMOHW YacThiO
U3y4eHHs] JUCHUIUIMHBL, OIpenenseMoil y4eOHbIM IUTAHOM W OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PELICHUE CIEAYIOINX OCHOBHBIX 3371a4 Y 00y4Jaromerocs:

— INpHOOpeTeHHEe HABBIKOB MCCIIEOBAHUS MIPOLIECCOB, IBJICHUN U 0OBEKTOB, U3y4aeMbIX B
paMKax JaHHOW JAUCLUILIUHBI;

— 3aKpCIUICHHUEC, PA3BUTHUC W ACTAIIM3alWsA TCOPCTUYCCKUX 3HaHHﬁ, IMOJIYYCHHBIX Ha
JICKIUSAX

— IoJIyuyeHHe HOBOM MH(OpMAIUH 110 H3y4aeMON AUCHUILINHE;

— TNpHOOpETeHHE HABBIKOB CAMOCTOSATENBHON paboTHI ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U
npudopamu.

3ananue U TpeOOBaHUS K IPOBEIEHUIO J1a00PaTOPHBIX paboT, CTPYKTYpa U opMa oTdeTa o
n1abopaTopHoil pabore, TpeboBaHUSA K OQOPMIICHHIO OTYETa O JIAOOPATOPHOU PaboTe M3II0KEHBI B
METOAMYECKHX MaTepHanax Kadeapsl.

MeToanyeckue yKazaHusi 1Jisl 00y4alOMIMXCS MO MPOXO0KIEHUIO CAMOCTOSATEbHOI
padoThI

B xo/1e BBINONTHEHNS CaMOCTOSTENBHON pabOThI, 00y4arOIIUiCs BBIIOIHSIET paboTy 1o
3a/1aHuIO U IIPYU METOJIMYECKOM PYKOBOJCTBE MPENoiaBaresi, Ho 0e3 ero HemocpeACTBEHHOTO
y4acTusl.

B nporiecce BBINOTHEHNS CaMOCTOSATENLHON paboThl, y o0yyaroiierocsi opmMupyercs
nesnecooOpasHoe MiIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBAaTh YMEHUS U
HaBBIKM B YCBOCHUHU U CUCTEMAaTHU3aIlUH TPHUOOpETaeMbIX 3HAHH, 00ecTIednBaeT BHICOKHH YpPOBEHb
yCIIEBAaEMOCTH B TIEpUOJI 00YUYEHHU s, TOMOTaeT MOJyYUTh HABBIKH MMOBBIIIEHUS TPO(HECCUOHATIBHOTO
YPOBHSI.

MeToauyeckuMHI MaTepraiaMu, HalpaBJIsIOIIMMHI CAaMOCTOSITENIbHYIO padoTy
00yJaronuXxcst BISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepuall Mo AUCLUILINHE.

Metoauyeckue ykazaHUsl JJsi O0Oy4arOIIUXCS IO IPOXOKACHUIO IPOMEKYTOYHOH
aTTecTaluu

HpOMe)KYTO'-IHaH arrecranuda 06yqa}oun/1xcs1 Hpe)IYCManI/IBaCT OIICHHUBAHHUC
HpOMe)KYTO'-IHI)IX U OKOHYATCIBbHBIX pe?;y.]'II)TaTOB 06y’~IeHI/I$I 10 OUCHUIIIINHE. OHa BKJIFOYACT B
ceod:
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— 3a4eT — 3TO (QopMa OIEHKU 3HAHWM, MOJYyYEHHBIX OOy4arolIMMCS B XOJA€ U3y4eHUs
yueOHOM AMCUUILIMHBI B LEJIOM MM MPOMEXKYTOUHas (M0 OKOHYAHUU CEMECTpa) OLlEHKa 3HaHUM
00y4aromuMcs 10 OTAEIbHBIM pa3/iesiaM JIUCHUIUIMHBI C aTTECTALIMOHHONW OLIEHKOHN «3a4TE€HO» WU
«HE 3a4TECHO».

Cucrema OLEHOK HpPH MPOBEACHUU IPOMEKYTOUHOW AaTTECTAllUM OCYILIECTBIIAETCS B
COOTBETCTBUU C TpeboBaHuamu [lonoxenuit «O TeKylmeM KOHTPOJE YCIEBAaeMOCTH U
IPOMEXYTOUHOW artectauu cryneHToB ['YAIL, oOyuarommxcsi TO MpOorpamMMbl BBICIIETO
obpazoBanus» u «O MOMYIBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOU paboTh
crynentoB B 'Y AIy.



JIucT BHECEHUsI U3MEHEHUH B padouyt0 MPOTrpaMMy JAUCIUILIUHbI
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Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTUTHHBI

Bun yuebHoi paboTh

TpynoemMKkocTs 1o

Bcero
ceMecTpam
Ne8
1 2 3

OO0mas Tpy10eMKOCTh 3/ 108 3/ 108
aucuuIMHbI, 3E/(4ac)
H3 nux uacoeé npakmuueckoii 30 30
n0020mo6KuU
AyoumopHnbwie 3anamus, BCero yac., 40 40
B mom uucne
aexuuu (JI), (dac) 10 10
[pakTHYecKkue/ceMUHAPCKHE 3aHATHS
(I13), (wac)
naboparopusie padotsl (JIP), (uac) 30 30
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
Dk3ameH, (Jac)
CamocmosamenvHas paboma, BCEro 68 68
Buj npoMe:KyTOYHOT0 KOHTPOJIS: 3aver 3auer

3aueT, 7udd. 3aueT, 3x3ameH (3adeT,

Judd. 3a4, Ik3.)
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[Ipunoxenue 1



Tabmmua 5 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb

18

[Ipunoxenue 2

Ne Tpyao0eMKOCTb, M mnx Ne paszpena
HaumenoBanue 1abopaTopHbIX padboT TPAKTHHCCKON | ) o prriomm
n/a (4ac) IMOTOTOBKH, HBL
(dac)
Cemectp 8
1 | UccnenoBanue 31€KTPOHHOTO 5 5 4
ocruuiorpada.
2 | I3MepeHne TOKa U HaIMPSDKEHUS B IETISIX 6 6 4
MIOCTOSIHHOTO U TIEPEMEHHOT'O TOKa.
3 | U3mepenue conpoTHBICHUS MOCTAMH 7 7 4
MIOCTOSTHHOTO TOKa.
4 | I3MepeHne HHIYKTUBHOCTU U EMKOCTH 6 6 4
MOCTaMH TIEPEMEHHOTO TOKA.
5 | U3ydenue u u3MepeHue mpu noMoIu 6 6 4
U(PPOBOTO BOJIILTMETPA.
Bcero: 30 30




