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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

Lenbto ocBoeHHs] yueOHOW AMCHUIUIMHBI «METOapl M CpelcTBa M3MEPEHUI» SBIISETCS
dbopMUpOBaHHE 3HAHWUH O COBPEMEHHBIX METOJAaX M CPEJICTBAX M3MEPEHUN JIEKTPUYCCKHX,
MAarHUTHBIX U HEDJIEKTPUYECKUX BEITUYHUH.

3ajauya JUCUMIUIMHBI - Pa3BUTHE Y CTYACHTOB HABBIKOB Pa0OThl C U3MEPUTEIIbHBIMU
npubopaMy U OCBOCHHE IMOAXOJ0OB K BBIOOPY METOJOB M CPEACTB U3MEPEHHM MJIsi MOCTaBICHHBIX

HN3MCPUTCIIbHBIX 3a/1a4.

OOyueHue 10 JUCIUILIMHE

«Metonpl U

dbopMUpOBaHUE y 00YYAFOIIUXCS CICAYIOMNX KOMITETESHITUH:

cpeacTBa

HU3MEpPEHUI»

Kox 1 HauMeHOBaHUe
KOMIIeTeHI N i

I/IHI[I/IKaTOPLI JOCTHIKCHUSA
KOMIICETCHIIUN

HaunmeHnoBaHMe noka3aTesi
OICHUBAHUSA

OIIK-1. Cnocoben
HCIIOJIB30BATh MTOJIOKEHUS,
3aKOHBI U METOJIbI
€CTECTBEHHBIX HaYK U
MaTEMAaTHUKH JJIs1 PELICHUS
3a/1a4 UHKEHEPHOU
JESATEIIBHOCTH;

NOIIK-1.1 Ilonumaer
(byHIaMeHTaTbHBIC 3aKOHBI
MIPUPO/IBI; OCHOBHBIE
¢busnyeckne u
MaTeMaTHYeCKUE METOIbI
HaKOIUICHHUS, TIEpeIavud U
00paboTKu nHbOpMaIuu
NOIIK-1.2 [Tpumensiet
(u3nuecKre 3aKOHbI U
MaTeMaTHYeCKHE METOJIBI JIJIs
pelieHus 3a1aq
TEOPETUYECKOTO U
MPUKIIAIHOTO XapaKTepa
HOIIK-1.3 Ucnonb3yet
3HAHUS €CTECTBECHHBIX HAYK U
MaTEeMaTHKH TPU PEelIeHUN
MIPAKTUIECKHX 337124

3HaTh:

OCHOBHBIE METPOJIOTUYECKUE
MpaBuiia, HOPMBI U
TpeOoBaHuS,
¢byHIaMeHTaIbHbBIE 3aKOHBI
IIPUPO/IbI; OCHOBHbBIE
buznvecKue u
MaTeMaTUYECKUE METO/IbI
HAKOIUICHHUS, TIEpeIauu U
00paboTKK HHPOPMALINH B
00J1aCTH METPOJIOTUU U
W3MEPUTEIIBHON TEXHUKH
Ymersn: cnonb30BaTh
HOpPMAaTHBHBIE ITPABOBBIE
JIOKYMEHTBI, 00pabaTbIBaTh
pe3yJIbTaThl U3MEPEHUN U
OLICHUBATh MOTPEIIHOCTH
U3MepeHuil, BbIOUpaTh
CpencTBa U3MEPEHUH IS
pelIeHNs] KOHKPETHOM 3a7jaun
B Mpo¢eCCUOHATBHOU
JESATEIIBHOCTH, IPUMEHSTh
(u3uYecKue 3aKOHBI U
MaTeMaTHYECKUE METOJIbI JUIs
pelieHus 3aaad
TEOPETUYECKOI0 U
MIPUKJIAHOTO XapaKkTepa
Baanern:

HaBbIKaMU 00pabOTKHU
HKCIEPUMEHTATBHBIX JaHHBIX
Y OLIEHKH TOYHOCTH
WU3MEpPEHUI, OpraHU3aluy 1
IUTAHUPOBAHUS KOHTPOJIS,
BbIOOpa TEXHUYECKOTO,
MaTeMaTHYeCKOro u
METPOJIOTMYECKOTO
o0ecrneyeHnst KOHKPETHBIX
3a]a4.

HaIpaBJICHO Ha




2 MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl

JlucuuniamHa OTHOCUTCS K oOs3aTenbHOM 4acth Onoka bl «Jlucummumsbl (MOIymm)y».

JucuuriuHa HenoCpeICTBEHHO CBsI3aHa CO CIAEAYIOUMMU AUCHUIUTMHAMU U npaktukamu OOIT:

Jlunetinas anrebpa

Pannomarepuansl U paiuOKOMIIOHEHTHI

PagnorexHuueckue CUCTEMBI

PannorexHuyeckue ey U CUrHabI

TexHuyeckue cpeacTBa aBTOMaTH3AUU

TexHauueckoe 00CITy>)KUBaHUE U PEMOHT 000py10BaHUS

DJIEKTPOTEXHUKA

3 CTpyKTypa u cojep:KaHue AUCHUTLTUHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISET 3 3aueTHble enuHuIlb! (108 gacoB).

3.1 Buabl yueOHoii padoThl M TPYI0EMKOCTh

Ne n/m . KoanuecrBo | CemecTpsl
Buj yueOHoii padoThl
4acoB 3
1 AyIMTOpHBbIE 3aHATHS o4 24
B ToMm unce:
1.1 | Jlekium 36 36
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS
1.3 | JIaBopaTopHble 3aHTUS 18 18
2 CamocTosiTejibHas paboTa o4 54
B ToMm unce:
2.1 PaGoTa ¢ KOHCIEKTOM JEKIUI 18 18
2.2 | IlogroroBka 0T4€TORB 1O J1A00PATOPHBIM paboTam 18 18
2.3 [ToaroroBka k nud.3aueTy 18 18
3 IIpome:xxyTouHasi aTTecTaNUs Jud.3auer
3auet/aud.3a4eT/s3K3aMeH
HTroro 108 108




3.2 TemaTuyecKkuii MJIaH U3y4YeHUs TUCHUTITHHBI

Pa3genanl/TeMbl
JTUCHUIIINHBI

TpynoeMKOCTD, Yac

Bcero

AynuTopHasi padora

Jlexnun

Cemunapckue/
NPaKTUYECKHE
3aHATHUS
JlaboparopHbie
3aHSATHUS

[IpakTnueckas

HOATrOTOBKA

CamocrosTebHas
pabora

Pazgen 1. Beenenue

(o]

o

oo

11

Tema 1. OcHOBHBIE TOHATHS, TEPMHUHBI
u onpeaeneHus. EnquHuiist
¢busnueckux BenuyuH. 3mepenue,
€r0 OCHOBHBIC OTICpPAIUH, dJICMCHTHI
niporiecca. OCHOBHBIE ATAITbI
HU3MEpEHUt

1.2

Tema 2. Kitaccudukanus n3MepeHun.
OO6nactb ¥ BUJIbI U3MEPEHUH.
[IpuHIMIIBI, METOABI M METOAUKHI
n3mepenuil. [lkaner nsmepenuin
N3mepurtenbHblil CUTHAL,
Kjaccu(uKkanus, KBaHTOBaHHE,
JUCKPETU3ALMS

13

Tewma 3. [lorpemHocTu cpeacTs u
pe3yJIbTaTOB UBMEPEHUN.
MeTtposornuaeckue XxapakTepucTUKU
U3MEPUTENIBHBIX YCTPOUCTB,
CTpyKTypHBIE CXEMBI U
METPOJIOTUYECKUE XaPaKTEPUCTUKHU
U3MEPUTEINBHBIX cucTeM. HanexxHoCTh
CPEJICTB U3MEPEHUM.

14

Tema 4. S3pIk porpaMMupOBaHUs
LD. IIporpammHoe o0OecrnieueHue,
uHTepodeiic, pynkunonain. [Iposepka
paboThI CXEMBI € IOCIIEI0BATENbHBIM,
napajieNIbHbIM U CMEIIaHHBIM
noakioueHueM. [Iposepka paboTsl
TalilMepoB, CUETYMKOB M KOMIIapaTopa

Paznen 2. Metoawbl u cpeacraa
U3MepPEeHH S HeIEeKTPHIECKHX
BeJIMYMH

32

16

14

2.1

Tema 1. JlaTuuku: moHsATHE,
KJ1accupuKanmsi, XapaKkTepUCTHKH,
TpeOoBaHUs. DIECKTPOMEXAHHIECKUE
KOHIIEBBIC BBIKJIFOUATECIIH:
XapaKTepUCTHKH, TpeOOBaHUS,
KOHCTPYKIIHSI.

2.2

Tewma 2. UHyKTUBHBIE
OCCKOHTAKTHBIC JATUUKHU: TIPUHITUTT
NENCTBUSI, KOHCTPYKIIUS, (DYHKITHH.
EMKocTHEIE O€CKOHTAKTHEIC JATYNKH:




MIPUHIUIT JEHCTBUSL, KOHCTPYKIIHUS,
THUIIBI, (PAKTOPBI BAUSIONINE HA PabOTy
JATYUKOB.

2.3

Tema 3. @oTO3IEKTpUUYECKHUE
JTATYUKH: IPUHIIAT JIEHCTBUS,
crCcTeMbl OOHapy>KeHUsI, (DaKTOPHI
BIUSIIOIINE HA PaboTy.

VY 1bTpa3ByKOBbIE TaTYUKH: TPUHIUI
NeNCTBUS, PEKUMBI padOThI, (HaKTOPHI
BIIUSIIOLIME HA paboTy

2.4

Tema 4. CucremMa TEXHUYECKOTO
3pEHUSI KaK CPEJICTBA KOHTPOJIS:
MIPUHIIUIT JEHCTBUS, SJIEMEHTBI
CHCTEMBI,

2.5

Tema 5. MeTtoJibl U cpeAcTBa
KOHTPOJIS EPEMEIICHUS U CKOPOCTH.
DHKO/IEpBI: BUIBI U IPUHITUTIBI
JIEUCTBUSA, TaTYNKU CKOPOCTHU: BUJbI U
MPUHIMIBI ASHCTBUS

2.6

Tema 6. [IporpaMmupoBaHUE CUCTEMBI
ocpsimenus. [IporpammupoBanue
JcKajgaropa

Paznen 3. U3mepeHue napameTpoB
MEePHOANYECKHUX IICKTPUYECKUX
CUTHAJIOB

28

16

3.1

Tema 1. UccnenoBanue ¢popMmel
curHasnos. KauecTBeHHast oLieHKa
¢dopmbl curnana. Busel cpencts
U3MEpPEHUH, IPUMEHSIEMBIX JUIS
uccie0BaHusi OpMbl CUTHAJIOB

3.2

Tewma 2. U3mepenue ¢pazoBoro casura.
Ocnumnorpaguveckuii u
KOMITEHCAI[MOHHBII METO/IbI
u3MepeHuit pazoBoro caBUra.
[udpossie hazoMeTpbl MTHOBEHHBIX U
CpEAHUX 3HAYCHUM.

3.3

Tema 3. 3mepeHne 4acToThl U
nepuona. Mi3smepenue 4acToTsl
OCHUIUIOTpahUIECKUM METOIOM.
Pe3oHaHCHBIN MeTOA U3MEPEHUS
YaCTOTEI.

3.4

Tewma 4. I[IporpammupoBanue
MHTEJJIEKTYaJIbHOTO peJie
(Ynpaienne HarpeBaTeIsiMu;
VYnpaBieHne aCHHXPOHHBIM
nsuratenem ;I 'upiasHna YnpasieHue
JMHHUEN OTKAa4YKH BOA)

10

Paznen 4. Meroawbl u cpeacraa
U3MepeHus IIeKTPUIeCKUX
BeJIHYHUH

30

16

4.1

Tema 1. I3mepeHne 351eKTpu4IecKux
BEJINYUH aHAJIOTOBBIMU
JIEKTPOMEXAHUYECKUMU




M3MEPUTEIBHBIMUA TPUOOpaMHu:
MarHUuTO3JIEKTPUUECKU,
3J€KTPOMAarHUTHBIN,
3JEKTPOCTATUYECKUI U
IEKTPOJAMHAMUYECKUE MEXAHU3MBI.
Tema 2. 3mepenne napamMeTpos
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH.
Meroa BoJIbTMETpa-aMIIepMETPA,
4.2 | 3JIEKTPOHHBIC OMMETPHI, 2 2
M3MEPUTENIBHBIE MOCTBI IOCTOSIHHOTO
U IEPEMEHHOTr0 TOKA, PE30HAHCHBIN
METO]L

Tewma 3. U3mepenue cuiibl Toka U
HaIpsKEHUs 3JIEKTPOMEXaHUUECKUMU
npubopamMu. MarHuToO3JIEKTPUUYECKUE,
4.3 | PIEKTPOMArHuTHbIE, 4 2
ANEKTPOAUHAMUYECKUE,
ANEKTPOCTATUYECKUE,
BBIIPSIMUTEIIbHBIE,
TEPMOIJIEKTPUUYECKUE TPUOOPHI.
Tema 4. [TporpammupoBaHue
UHTeJUIeKTyalbHoro pese (Cretodop 6
CueTunk uMIybcoB. beryumii oronsb
[IpuroroBneHue cMecu)

4.4 10

Hroro | 108 36 18 54

3.3 Coaepxanue TUCHUNINHBI

Pasnen 1. Beenenne

Tema 1. OcHOBHbBIE MOHSATHS, TEPMUHBI U ONpeleneHus. EMuHunel Gu3nyecKkux BEIHUYUH.
M3mepenue, ero OCHOBHBIE ONIEpallny, JIEMEHTHI IIporiecca. OCHOBHBIE ATAlbl U3MEPEHUM

Tema 2. Knaccudukanusa nzmepenuit. O6iacte 1 BUIbl u3MepeHuil. [IpuHINIbI, METOIbI U
Metoauku usmepeHui. lllkansl n3mepennit isMepuTenbHblii cUrHai, Klaccu(puKanys, KBaHTOBaHHUE,
JTUCKPETHU3ALIHS

Tema 3. IlorpemHocTH CpeacTB M pE3yJbTaToOB U3MepeHHMil. Merponornueckue
XapaKTePUCTUKU H3MEPUTENbHBIX YCTPOHCTB, CTpPYKTYpHBIE CXE€MBbl M METPOJIOrHYECKHe
XapaKTEpUCTUKU U3MEPUTEIBHBIX cucTeM. HalexHOCTh CpeliCTB M3MEPEHUH.

Pasnen 2. MeToasbl U cpeAcTBA H3MEPEHHUS HEIJIEKTPUYECKUX BeJIUYHH

Tema 1. Jlatuuku: TOHSATHE, KIacCUPHUKaALUs, XapaKTEPUCTUKH, TpeOOBaHMS.
DJeKTpOMEXaHWYeCKHe KOHIIEBbIE BBIKITIOUATENN: XapaKTePUCTUKHU, TPEOOBAHUS, KOHCTPYKIIHSL.

Tema 2. MHaykTuUBHbIE OECKOHTAKTHBIE AATYMKU: HPUHLHUI AEUCTBUSA, KOHCTPYKLHS,
¢yHkuuu. EMKocTHBIE O€CKOHTAKTHBIE JATYMKH: IPUHIUI ASUCTBUS, KOHCTPYKIUS, TUIIBI, (PaKTOPHI
BIIUSIOLINE HA pabOTy JaTYUKOB.

Tema 3. ®orodnekTpuyeckue AAaTUUKHU: HPUHIUN JCWCTBUS, CUCTEMBI OOHApY>KEHHUS,
(dakTopbl BAUSIOUIME Ha paboTy. YIIbTpa3ByKOBbIE NaTUMKU: IPUHIIMII IEHCTBUS, PEKUMBI PabOTHI,
(baxTopsl BIUAOLINE HA paboTy

Tema 4. Cucrema TEXHUYECKOTO 3PEHHMS KaK CpPEJACTBA KOHTPOJSA: NPUHLHUII JIEUCTBHS,
AJIEMEHTBI CUCTEMBI,

Tema 5. Metoasl M cpecTBa KOHTPOJSA MEPEMEUICHUS] U CKOPOCTH. DHKOJEPBI: BUABI U
IPUHLIMIIBI IEHCTBUS, JaTYMKU CKOPOCTH: BUJIbI ¥ IPUHLIMIIBI IEHCTBUS



Pa3nen 3. U3mepenne napaMeTpoB MePUOAUYECKHUX IEKTPUYECKHX CUTHAJIOB

Tema 1. UccnenoBanue ¢hopmbl curHaioB. KauecTBeHHass orieHka (Gopmbl curHaia. Bujbt
CPEICTB U3MEPECHHIA, TPUMEHSIEMBIX IS UCCIIeI0OBAaHUS ()OPMBI CUTHAIIOB

Tewma 2. U3mepenne dazoBoro capura. OcuuiiorpaduyecKuii 1 KOMIICHCAIITMOHHBINA METOIbI
u3Mepenuit gazosoro casura. [{udpoBeie pazoMeTpbl MTHOBEHHBIX M CPEIHUX 3HAUYCHUH.

Tema 3. U3smepenue uactoTel U mnepuoga. M3mepeHue 4acTOThl OCHHILIOrpaduuecKum
MeTo/10M. Pe30HaHCHBIN METO U3MEPEHUS YaCTOTHI.

Pasnen 4. MeToasbl U cpecTBA H3MEPEHHS 3JIeKTPUYECKUX BeJINYMH

Tema 1. H3MmepeHue DSIEKTPUYECKHUX BEIMYMH aHAJIOTOBBIMHM JJIEKTPOMEXAHUYECKUMU
M3MEPUTENIbHBIMY PUOOpaMK: MarHUTO3JIEKTPUUECKUN, FIEKTPOMAarHUTHBIN, 2JIEKTPOCTATUYECKUI
1 DJIEKTPOIMHAMUYECKHE MEXaHU3MBI.

Tema 2. M3mepeHne nmapaMeTpoB 3JIEMEHTOB 3JIEKTPUYECKHX Lieneil. Meroa BonbTMeETpa-
aMIEepMeTpa, NIEKTPOHHBIE OMMETPbI, U3MEPUTEIbHBIE MOCTBI IIOCTOSSHHOTO M NIEPEMEHHOI0 TOKA,
PE30HAHCHBIN METO/T

Tema 3. M3mepeHue cuibl TOKa MU HANPSIKEHUS SIIEKTPOMEXAHUYECKUMHU MPUOOpaMHU.
MaFHI/ITOSJICKTpI/I‘ICCKI/Ie, SJICKTPOMArdMTHEBIC, QJICKTPOAUHAMHUYCCKHUC, SJICKTPOCTATUUCCKHC,
BBINPSIMUTEIbHbIE, TEPMOIIEKTPUUECKHE IIPUOOPBI.

3.4 TemaTnka cCeMMHAPCKUX/IPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/IPaKTHYECKHUE 3aHATHS
HE MPEITyCMOTPEHBI
3.4.2 JIaGopaTopHbI€ 3aHATUS

JlabopaTopHoe 3ansitue 1. S3pik mporpammupoBanus LD. Ilporpammuoe obecreueHue,
untepdeiic, ¢pynknuonan. IlpoBepka pabOThI CXEMBI C TOCIEIOBATENbHBIM, MapalljielbHbIM U
CMEIIaHHBIM MOAKITIOYEHUEM.

JlabopaTtopHoe 3anstue 2. [IpoBepka paboThl TaHMEpPOB, CYETYNKOB M KOMIIapaTopa.

JlaboparopHoe 3ansTHe 3. [I[porpaMmmupoBaHie CUCTEMBI OCBAIICHHUS.

JlabopaTtopHoe 3anstue 4. [IporpammupoBanue padoThl dcKaiaTopa

JlaboparopHoe 3anstue 5. [IporpaMMupoBaHue ympaBieHHs] HarpeBaTeIsIMH; YIpaBICHUS
ACMHXPOHHBIM ABUTATCIICM

JlaboparopHoe 3anatue 6. [IporpamMMupoBaHue yIpaBlIeHHUE MEPEKIIOYCHUEM THUPJISHIBL,
paboThI OETyIIero orHs

JIaboparopHoe 3ansTue 7. [IporpammupoBanue paboThl cBeTOGOpa M CUETINKA UMITYJIHCOB.

JlabopaTtopHoe 3anstue 8. [IporpamMmmupoBanue yrpaBieHne TUHUEH OTKAYKH BOIBI

JIaboparopHoe 3ansTHe 9. [IporpaMmmupoBaHue MPUTOTOBICHUS CMECH

3.5 TemaTnka KypcoBbIX POEKTOB (KypPCOBBIX pador)

He npenycmotrpensl
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4 YyeOHO-MeTOaAMYECKOE M MHPOPMALTMOHHOE o0ecIeYeHne

4.1 HopmaTuBHbie 10KyMeHTHI 1 'OCThI

1.TOCT P 51086-97 Jlatunku u npeoOpa3zoBarenu GU3NIECKUX BEIIMYHUH JICKTPOHHBIC.
TepMuHBI U onIpeeNIeHus

2.TOCT 14014-91  TIpuGopsl 1 mpeoOpa3oBaTEIN U3MEPUTEIbHBIC IU(PPOBHIE
HANPSDKEHUS, TOKA, conpoTuBiieHus. OOIe TeXHUYECKHEe TPEOOBAHMS H METO bl HCTIBITAHHIA

3.T'OCT 14265-79  TIpuGopsl JIEKTPOU3ZMEPHUTEIIbHBIC aHATIOTOBBIC KOHTAKTHBIE
npsiMoro aeictusi. OOIIMe TEXHUUECKUE YCIOBHS

4.TOCT 30534-97  CpencrBa KOHTPOJIS U U3MEPEHUN JTUHEHHBIX U YTIIOBBIX Pa3MEPOB.
TpeGoBanwsi 6€30MACHOCTH U METOBI UCTIBITAHUI

5.TOCT 27300-87 HupopmannoHHO-U3MepUTENbHbIE cucTeMbl. O01re TpeGoBaHus,
KOMILIEKTHOCTb U TIpaBUjIa COCTABIICHUS SKCIUTYaTallMOHHOM TOKYMEHTAlUN

6. 'OCT 22261-94 CpenctBa U3MEpEHHI AIEKTPUYECKUX U MATHUTHBIX BeanunH. Ob1ue
TEXHUYECKUE YCIOBUS

4.2 OcHOBHas IUTEpaTypa

1. Jlarbimienko, K. I1. Texnuueckue u3mepeHus: U MprUOOPHI: METOIbI aHATN3a U KOHTPOJIS :

yuebnuk ans By3oB / K. Il. JlaTeimenko. — 3-e m3a., ucnp. u gorn. — MockBa : M3naTenscTBo
FOpaiit, 2025. — 392 ¢. — (Bricmee oOpazoanue). — ISBN 978-5-534-20950-1. — Tekcr :
AJIEKTPOHHBIN // O6pa3zoBarenbHas matdopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/559039

2. CremanoBa, E. A. Merponorus u u3MepuTeNbHAs TEXHUKA: OCHOBBI 00pabOTKH
pe3yabTaToOB U3MepeHui : yueOHuK 17 By30B / E. A. CrenanoBa, H. A. Ckynkuna, A. C. Boseros ;
non obmien penakuuend E. A. CrenanoBoil. — Mocksa : U3natensctBo FOpaiit, 2025. — 95 ¢. —
(Boiciiee oOpaszoBanue). — ISBN 978-5-534-18065-7. — TekcT : anekTponHsbli // OOpa3oBaTebHas
wiatgopma IOpaiit [caiit]. — URL.: https://urait.ru/bcode/562871

3. Memepskos, B. A. Mertponorus. Teopust usmepenuit : yueOHuK s By3oB / B. A.
Memepsikos, E. A. Baneesa, E. B. Illano6aes ; mox obmeit penaknueid T. . MypamkuHoit. — 2-¢
u3M., uctp. u aon. — Mocksa : U3natensctBo FOpaiit, 2025. — 167 ¢. — (Briciiee ob6pa3zoBanue).
— ISBN 978-5-534-07295-2. — Texkct : snextponsbiii // Ob6pa3oBarenbHas miardgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/561835

4.3 lonoJIHUTEbHAS JUTEPATypa

1. JIateimenko, K. I1. M3Mmepenue napameTpoB MOTOKa, pacXxoja, ypoBHS, 00beMa BELIECTB :
yuebnuk ans By3oB / K. Il. JlaTeimenko. — 3-e u3a., ucnp. u jgorn. — MockBa : M31aTenscTBo
FOpaiit, 2025. — 181 ¢. — (Bricmee obpa3oBanue). — ISBN 978-5-534-20941-9. — Tekcr :
AIIEKTPOHHBIN // Ob6pa3oBarenbHas iatdopma FOpaiit [calT]. — URL:
https://urait.ru/bcode/559030

2. Boneros, A. C. Mertponorust u u3MepuTeIbHass TEXHUKA: JEKTPOHHBIE CpPEICTBA
U3MEpPEHUIl 3JIEeKTPUUECKUX BEJIMYUH : y4yeOHoe mocolOue is CpelHero mMpodeccrnoHalbHOTO
obpazoBanus / A. C. Bomneros, /[. C. Hesnaxun, E. A. CtenanoBa. — MockBa : U3narenscTBo
FOpaiit, 2024. — 103 c. — (IIpodeccuonansroe odpazoBanue). — ISBN 978-5-534-10717-3. —
Tekcr : onextpoHHbli // OOpazoBarenbHas minargopma FOpait [caiit]. — URL:
https://urait.ru/bcode/542373.

3. PaukoB, M. FO. ®usnueckue OCHOBBI U3MEpEHUH : ydueOHUK ans By3oB / M. IO.
PaukoB. — 2-e u3n., uctp. u gon. — Mocksa : UznatensctBo FOpaiit, 2025. — 138 ¢. — (Bricmiee
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obpazoBanue). — ISBN 978-5-534-09510-4. — Tekct : anmexTpoHHBIH // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/559329.

4.4JnekTpoHHBIE 00pa3oBaTeIbHbIE PeCypChl

1. He npenycMmoTpeHo

4.5 JIuuieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHOe
o0ecreuenue

1. Microsoft-Office

2. Microsoft-Windows
3. ZEN-SOFTO01-V4 ZEN Support Software

4.6 CoBpemMeHHbIe MPO(ecCHOHATbHbIE 0a3bI IAHHBIX U HHGOPMAIIMOHHBIE
CIIPaBOYHbIE CHCTEMBI

1.. Enunoe okHO ocTyma K o0pazoBarenbHbIM pecypcam DenepanbHblil mopTat
http://window.edu.ru

2. Hayunas snektponnast Oubnuoreka http://www.elibrary.ru

3. Poccwuiickas rocynapcrBenHast oubmmorexa http:// www.rsl.ru

4. OBC «YuuBepcuteTckas 6udnuoreka onnau» https://biblioclub.ru/index.php

5 MarepuajibHO-TEXHHYECKOE 00ecrieyeHue

1. KoMnproTepHbIi KJ1acc ¢ MPeyCTaHOBIEHHBIM IPOTPaMMHBIM 00€CTIEUEHUEM,
YKa3aHHBIM B II. 4.5, MyJIbTUMeANNHHOE 000py10BaHuE (IIPOEKTOP, MEPCOHATIBHBIN KOMITBIOTED
npernojaBaTes).

2. Ayauropust U1l TEKIUOHHBIX, MPaKTUYEeCKUX 3aHATui. OO0pyJ0BaHKE U anmapaTypa:
ayJIMTOpHAas 1OCKa, BO3MOKHOCTb MCIIOJIb30BaHUSI MYJIbTUMEUITHOTO KOMILIEKCA.

3. Cnenuanu3upoBaHHas ayUTOpUs AJs 1JabopaTopHbIX paboT. O0opy10BaHUE U
amnmaparypa: ayJuTOpHas JOCKa, KOMIUIEKC yueOHbIi tadbopatopHbii KYJI-1, THIOBOI KOMIUIEKT
yaeOHOoro 0b6opynoBanus "dnexTpuueckue annapatel'; DA-HP. Pabouyee MmecTo npenogaBaTens:
CTOJI, CTYIJL.

6 Meroauyeckue peKOMeH AN

6.1 MeTonnueckue peKOMeHIAIUM [IJI MPeNnoAaBaTeis N0 OPraHu3auuu
00y4eHus1

Ha mepBoM 3aHATHH O AMCHIUIUIMHE HEOOXOIMMO O3HAKOMHUTH CTYACHTOB C MOPSIKOM €€
U3y4eHus (TeMaMu Kypca, (hopMamMu 3aHIATUH, TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO M pOJIb AMCIHUIUIMHBI B CHCTEME HayK, €€ MPaKTHYeCKoe 3Ha4eHUe, IOBECTH J0 CTYACHTOB
TpeboBaHUs K (hopMe OTUETHOCTH W TNPHUMEHEHUs BUIOB KOHTpOJs. Bwlmarorcs 3amaHus s
MIOJITOTOBKH K JJA00OPATOPHBIM 3aHSATHSIM.

ITpu moarotroBke K 1a60paTOpHBIM paboTaM MO NEePEUHI0 OOBSIBICHHBIX TEM MPEIO01aBaTEII0
HEOOXOAMMO YTOYHHUTH IUIAH MX HPOBEICHUS, MPOAYMaTh (GOPMYIHPOBKU U COACp)KaHHE YICOHBIX
BOIIPOCOB, BHIHOCHMBIX Ha 00CYXKJICHHE, 03HAKOMHUTHCA C IIEPEUYHEM TEMATUYECKHX BOIIPOCOB.



12

B xome paboThl BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYMMOCTb TEMBI
paboThl, ONpeAeTuTh MOPSAJOK €€ MPOBEACHUS, BpeMs Ha 00CYKJIEHUE KaXA0ro yueOGHOro BOIpoca.
[Tpumensist GpOHTATBHBIN ONPOC JaTh BO3MOKHOCTH BBICTYITUTH BCEM CTYACHTaM, IPUCYTCTBYIOIINM
Ha 3aHATUU.

B 3axmountenbHON YacTH paboTHl CIEAyeT IMOJBECTH €€ WTOTH: JaTh OLEHKY paboThI
KaXKI0ro CTYJIeHTa U y4eOHOU IpYyMIIbI B IEJIOM. PaCKpBITh MOJIOKUTEIBHBIE CTOPOHBI U HEIOCTATKU
MIPOBEJICHHOW JIabopaTopHOU paboThl. OTBETUTH HA BOIPOCHI CTYJEHTOB. BbinaTh 3amaHus mis
CaMOCTOSITENIbHOM pabOThI 110 MOJATOTOBKE K CIIEAYIOIIEMY 3aHSATHIO.

Meroauka npenogaBaHus AUCLHUIUIMHBL «MeETOabpl U CpeACTBa U3MEPEHUN» U pealu3aus
KOMIIETEHTHOCTHOTO IIOJIXO/Ja B H3JI0KEHMHM U BOCHPHUATHUM MaTepHaja IpeaycMaTpuBaeT
UCTIOJIb30BaHUE CJEIYIOIIUX AaKTUBHBIX M WHTEPAKTUBHBIX (OpPM TpOBENEHUS TPYNIOBBIX,
WHAUBUAYAIbHbIX, AyAUTOPHBIX 3aHATUN B COYETAaHUU C BHEAYJUTOPHOW paboTOl C 1eNnbio
dbopMHUpOBaHUS U Pa3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB O0YYAIOIINXCS:

— 3alIMTa U UHAUBUIyallbHOE 00CYXICHHE BHIMOIHIEMBIX TAO0OPATOPHBIX paboT;

— TEXHOJIOTUH aHaJIN3a CUTYalUi JUIsl aKTUBHOT'O 00YUYEHHSI, KOTOPbIE TO3BOJISAIOT CTYI€HTaM
COEIMHUTh TEOPHUIO U NPAKTHUKY, IPEICTABUTH IPUMEPHI IPUHUMAEMbIX PEIICHUI U UX MTOCIIEICTBHH,
JEMOHCTPUPOBATh Pa3IMYHbIE O3ULIUH, POPMUPOBATH HABBIKU OLIEHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOSITHOCTHBIX yCIIOBHUSIX.

OOyueHue 1o JUCHUIUIMHE BEAETCSA C MPUMEHEHUEM TPaJULIMOHHBIX TOTOKOBO-TPYNIIOBBIX
MH(OPMaILIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoioruil. [Ipu ocymiecTBiennn 06pa3oBaTEIbHOTO
nporiecca 1Mo AUCIUILUTUHE UCHOIB3YIOTCS CIEAYIoNe HH(POPMAIIMOHHO-TEJICKOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH: MPE3EHTAIlUH C IPUMEHEHHEM MTPOEKTOpa U mporpammel PowerPoint.

6.2 MeToanuyecKue YKa3aHHs JJIsl 00yJalOMUXCsl M0 OCBOEHHIO THCIHTILITHHbBI

CamocrosiTennbHasi paboTa SBISIETCS OJHMM W3 BHUAOB YueOHBIX 3aHsaTui. Llens
CaMOCTOSITENNbHON paboThl — MPAKTUYECKOE CAMOCTOSITENIbHOE MONyYEHUE CTYJIEHTaAaMH HaBBIKOB
paboThI B MpOrpaMMe MaTeMaTHIECKOTO MOJACIIUPOBAHUS, PACCMATPUBAEMBIX B MPOIIECCE U3YUCHUS
JUACLUIUIUHBI.

AyauTopHas caMOCTOsITeIbHAsE paboTa Mo AUCIUIUIMHE BBIMOJIHSAETCS Ha YIEOHBIX 3aHATHSIX
IO/ HEMOCPEACTBEHHBIM PYKOBOACTBOM IIPENOIAaBATENS U 10 €r0 3aJaHHUIO.

BneaynutopHass camocrtosiTenbHas paboTa  BBIMOMHAETCS CTYJACHTOM TI0  3aJaHHIO0
mpenoaaBarens, Ho 6e3 ero HemoCPeACTBEHHOTO Y4aCTHsl.

3adauu camocmoamenvHou padomosl cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOSATENIBHOM y4eOHOH pabOThI;

- OCBOCHHE COJICPKaHUS TUCIUTUINHBI,

- yriyOseHne coepskaHusl 1 OCO3HAHUE OCHOBHBIX TIOHSATHH TUCITUTUIAHBI,

- HCIIOJIb30BaHKE MaTepualia, COOpPaHHOTO U MOJYYEHHOTO B XOJI€ CAMOCTOATENbHBIX 3aHITUH
Ut 3G PEKTUBHOM MOATOTOBKHU K AU depeHIInanTbHOMY 3a4eTy.

Buowi éneayoumopnoii camocmoamenvnoi padomel:

- CaMOCTOSITEIbHOE U3yUYEHHE OT/IEIbHBIX TEM JUCLUIUIMHBI;

- paboTa ¢ KOHCTIEKTOM JICKITHI

- MIOATOTOBKA K TAOOPAaTOPHBIM 3aHITHSIM;

- 0(hOpMJIEHHE OTUYETOB IO BBIIIOJHEHHBIM JJA0OPATOPHBIM pabOTaM U MOATOTOBKA K MX 3aLIHUTE;

- MOATOTOBKA K MU dhepeHInaIbHOMY 3a4eTy.

J1J1s BBIOJTHEHM S JI0O0T0 BUA CAaMOCTOSATENbHON pabOThl HEOOXOMMO MPOUTH CIAEAYIOLIHIE
STarbl:

- OTIpe/IeICHUE LI CaMOCTOSTeNIbHON paboThI;

- KOHKpEeTHU3alus M03HaBaTeIbHON 3a1a4uu;

- CaMOOIIEHKa TOTOBHOCTH K CAaMOCTOSTEIILHON paboTe;
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- BBIOOp aJIEKBAaTHOTO CIIOCO0A ACHUCTBUS, BEAYIIETO K PEIICHUIO 3a/1a4H;

- IUTAHUPOBAaHKE PaOOTHI (CAMOCTOATEIILHON MM C MTOMOILBIO TIPENOaBaTes) HaJl 3a1laHHEM;
- OCYIIIECTBIJIEHUE B MIPOIIECCE BBHITIOIHEHUS CAaMOCTOATEIBHON PabOThl CAMOKOHTPOJIS

(MPOMEKYTOYHOTO M KOHEYHOT'0) pe3yIbTaTOB padOThl U KOPPEKTUPOBKA BBHITIOTHEHHS paOOTHI.

7/ MoH] OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3yJbTATOB 00y4eHUs!

B mpouiecce o0yueHus: UCHOIB3YIOTCS CIEAYIONIME OLIEHOYHbIE (POPMBI CAaMOCTOSITEILHOM

pa6OTBI CTYACHTOB, OLICHOYHBIC CPCACTBA TCKYUICIO KOHTPOJA YCIIEBAEMOCTH M ITPOMEKYTOYHBIX

aTTECTaIlUU:

- 3amuTa J1a00paTOPHBIX padoT;
- ¢ depeHIIPOBAHHBIN 3a4eT.

OHGHO‘-IHI)IG CpeAacTBa TCKyLIEro KOHTPOJIA YCIICBACMOCTH BKIIIOYAOT KOHTPOJIbHBIC 3aJaHUA

10 J'Ia60paT0pHBIM pa60TaM WHAWBUAYAJIBHO JJISI KAXKIAO0TO 06yqa}01ueroc;1.

B PE3YIbTAaTC OCBOCHUA NUCHUIIMHBI (MO,Z[y.TIH) (1)OpMI/Ipy1-OTC$I CJICAYyrOIUe KOMIICTCHINN

Kon
HaumeHOBaHUe KOMIIETEHIIMH BbINYCKHUKA
KOMIIeTeHIINH
OIK-1 Crioco0€eH HCII0JIb30BaTh MOJIOKEHHUS, 3aKOHBI U METObI €CTECTBEHHBIX
' HaYK U MAaTCMAaTUKN 151 pCHIeHI/ISI 3aga4 I/IH)KeHepHOI\/'I ACATCIIbHOCTHU

7.2 1llkana ¥ KpUTEPUU OLIEHMBAHUSA Pe3yJIbTATOB 00y4eHU S

[Tokazarenem olleHMBaHMSI KOMIIETEHIIMM HA pa3IMYHbIX 3Tanax ux GOpMUPOBAHUS SBISETCS

JOCTHXKEHNE 00yUaroIMMHUCS IIJIAHUPYEMBIX Pe3yJIbTaTOB O0yUEHUs N0 JUCHUILIUHE (MOAYIIIO).

MoKkasaTein > KgnTepnn OHeHI/IBaH4I/Iﬂ -
3HaTh: OO0yuarommiics OO0yuarommiics OOGyuaronuiicst OOGyuatonuiics
OcHOBHbIE JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
METPOJIOTHYECKHE IIOJIHOE OTCYTCTBHE | HEMOJHOE 4acTUYHOE HOJIHOE
IIpaBuJIa, HOPMBI U WJIN HEOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TpeboBaHus, COOTBETCTBHE CJICTyIOIIMX 3HAHUN: | CIEYIOINX 3HAHUM: | CIEAYIONINX 3HAHHMU!
(dyHIaMeHTaIbHBIC cieyronux 3HaHui: | OCHOBHBIE OcHoBHBIE OcHoBHEBIE
3aKOHBI IPUPOIBI; OcHoBHBIE METPOJIOTHYECKHE METPOJIOTHYECKHE METPOJIOTHYECKHE
OCHOBHBIE METPOJIOTHYECKHE IIpaBuJia, HOPMBI U NpaBHiIa, HOPMBI U IpaBuJIa, HOPMBI U
¢dusnyeckne u IIPaBUIIA, HOPMBI U TpeOoBaHus, TpeboBaHus, TpeboBaHus,
MaTeMaTU4ECKUe TpeGoBaHus, (yHIaMeHTaIbHBIC (byHIaMeHTaIbHBIE (dbyHIaMeHTaIbHBIE
METOJIBI (byHIaMeHTaIbHbIC 3aKOHBI IPUPO/IBI; 3aKOHBI [IPUPOJIBL; 3aKOHBI IPUPO/IbI;
HaKOIUICHHS, 3aKOHBI IPUPO/IBI; OCHOBHbIE OCHOBHbBIE OCHOBHbBIE
nepenayu u OCHOBHBIE ¢usngeckne n ¢busugeckue u ¢usngeckue u
00paboTKH ¢busnyeckue u MaTeMaTH4eCcKHe MaTeMaTHYeCcKHe MaTeMaTHYecKHe
nHdopmanuu B MaTeMaTH4ecKHe METOJIBI METOJIBI METOJIbI
obmnactu METOJIBI HaKOIUICHHS, HaKOIUICHHS, HaKOIUICHHS,
METPOJIOTHH U HaKOIUICHHS, repeadu u nepesadu u nepeauyu u
HU3MEPUTENIBHON nepeavu u 00paboTku 00paboTku 00paboTku
TEXHUKU 00paboTku nHdopmanuu B nndopmanuu B nndopmanuu B
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WHPOPMALIH B oOmacTu obxacti obxacti
obnactu METPOJIOTHH U METPOJIOTHH H METPOJIOTHH H
METPOJIOTUH U HU3MEPUTENBHON U3MEPUTENIBHOM HU3MEPUTENBHOMN
HU3MEPUTENIBHON TEXHUKU TEXHUKH TEXHUKH
TEXHHUKH Jomyckatorcst Jomyckarorcs CBoboxHO
3HAaYUTENbHBIE HEe3HAUUTENIbHbIE omnepupyer
OLINOKH, OILIMOKH, NPUOOpPETEHHBIMU
MIPOSIBIISIETCS HETOYHOCTH, 3HaHUSMH.
HEI0CTaTOYHOCTb 3aTpyJHEHHS PU
3HaHMH, 110 ALY AHATTUTHYECKUX
ToKa3aTeseH, onepanusx.
oOygaromuiics
HCTIBITHIBACT
3HAYUTEIIbHBIE
3aTpyAHEHUS NIPU
OTIepPUPOBAaHUU
3HAHHSMH [IPU UX
IIepeHOCce Ha HOBBIE
CHUTYyalluH.
YMmers: OOyuJaronumiics He OOyuaronmiics OO6yuatomuiics OO0yuatromruiics
Hcnonp3oBath yMeeT WK B JEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
HOpPMaTHBHBIE HEJIOCTaTOYHOH HETIOTHOE YaCTHYHOE MIOJTHOE
TIPaBOBBIC CTEIICHU YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
JOKyMEHTBI, Hcnons3oBath CJIE Ty FOLITIX CJIETYFOLITNX CIIETYFOLITNX
o0OpabaTsIBaTh HOPMAaTHBHBIE YMEHUH: YMEHHH: YMEHHH:
Ppe3yIIbTaThI TIPaBOBBIC Hcnons3oBath Hcnonbp3oBaTh Hcnonbs3oBaTh
NU3MEpeHNH 1 JOKYMEHTEI, HOPMAaTHBHBIE HOPMaTHBHBIC HOpPMaTHBHBIC
OIICHUBATh o0pabaTbIBaTh IIpaBOBBIE IIPaBOBBIE IIPaBOBBIC
MOTPEIIHOCTH pe3yIbTaThl JOKYMEHTHI, JIOKYMEHTBI, JIOKYMEHTBI,
U3MEpeHui, U3MEPEHUH U obOpabaTeIBaTh 00pabaThIBaTh o0pabatbIBaTh
BBIOMpATH CPEICTBA | OLIEHWBATH pe3yIbTaTh pe3yIbTaThI pe3yIbTATHI
HU3MEpPEHuN s MOTPELIHOCTH U3MEpEHU U U3MEpEeHU U U3MEpEHUN U
peneHus n3MepeHni, OLICHUBATh OLICHNUBATh OLICHUBATh
KOHKPETHOH 3ajauil | BBHIOMpATh CPEACTBA | HOTPELIHOCTH MOTPEITHOCTH MOTPEITHOCTH
B HU3MEpEHuN A HU3MEpEHUH, HU3MEpeHUil, HU3MEepeHui,

npo(heCcCHOHATBHOM
JIeATENEHOCTH,
TPUMEHSITH
(u3nUecKue 3aKOHBI
U MaTeMaTHYECKUE
METO/IBI JIJIsI
peleHust 3aaa4y
TEOPETUYECKOTO U
MIPUKJIaHOTO
xapakrepa.

penreHus
KOHKPETHOM 3a1aun
B
npoQeCcCHOHATBHOM
JIeSATETLHOCTH,
PUMEHSTH
(usnUecKue 3aKOHBI
U MaTeMaTHYECKHE
METOJIBI JIJIst
petieHust 3a1a4
TEOPETHYECKOTO U
MIPUKIIAHOTO
xapakrepa.

BEIOMPATH CpEeICTBA
HU3MEpEeHuH A
pelreHus
KOHKpPETHOH 3a/1auu
B
npoQeCcCHOHATBHOM
JIeSITEIbHOCTH,
PUMEHSITh
(usnueckre 3aKOHBI
U MaTeMaTU4YeCcKue
METOJBbI ISt
peuieHus 3ana4y
TEOPETUYECKOIO U
MIPUKIIATHOTO
xapakrepa.
Honyckatorcst
3HAYUTENbHBIE
OIIMOKH,
TIPOSIBJISIETCS
HEJI0CTaTOYHOCTh
yYMEHUH, Mo psxy
ToKasareJei,
oOyuyaromuics
HCTIBITHIBACT
3HAYUTEJbHbBIE
3aTpyIHEHUS IpU
OTIEPUPOBAHHIH

BEIOMpATH CpeICcTBA
HU3MEpEeHuN s
pemeHus
KOHKPETHOMU 3a/1aun
B
npodeccrnoHanbHOM
JIeSATENBHOCTH,
MPUMEHSI T
(du3nyecKkre 3aKOHBI
1 MaTeMaTU4YeCKue
METOJIbI JIIst
peuieHus 3auaq
TEOPETUYECKOIO U
MIPUKIIATHOTO
Xapakrepa.

‘VMeHust 0OCBOSHHI,
HO JTOTTYCKAaIOTCS
HE3HAYUTEIILHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyIHEHUS pU
AHAIUTUYECKUX
onepauusx,
HepeHoce YMEHUH Ha
HOBBIE,
HEeCTaHAapTHbIE
CUTYAaIHH.

BEIOMPATH Cpe/ICcTBA
HU3MEpEeHuN s
pereHus
KOHKPETHOM 3a/1auu
B
npodeccrnoHaTbHOM
JIeATENBHOCTH,
MIPUMEHSITh
(u3nyecKkre 3aKOHBI
U MaTeMaTU4ecKue
METOJIbI JIIst
peuieHus 3auaqy
TEOPETUYECKOTO U
MIPUKIAHOTO
Xapakrepa.
CB00OIHO
omnepupyer
IprOOPETEHHBIMHU
YMEHUSIMH,
MIPUMEHSIET UX B
CUTYaLUsAX
MOBBILIEHHON
CJIOYKHOCTH.
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Baagern:
Hagrsikamu
00paboTKH
SKCIIEPUMEHTATBHBIX
JAHHBIX U OIICHKH
TOYHOCTH
U3MEpEeHul,
OpTraHH3aINA U
TUTAHUPOBAHHUS
KOHTPOJISA, BEIOOpa
TEXHUYIECKOTO,
MaTeMaTHIECKOTO U
METPOJIOTHUECKOTO
obecrieueHus
KOHKPETHBIX 3ajad.

YMEHUSIMHU TIPH UX
NIEpEeHOCE Ha HOBBIC
CHUTYaIWH.
OO0yJatommiics He OO6yudatommiics B OO0yuatomtmiics OO0yuarommiics B
BJIaJICeT WIN B HEJIOCTaTOYHOM YaCTHYHO BJIAJIEET - | IOJHOM 00beMe
HEJI0CTaTOYHOM CTEIICHH BIIAJICET: - HaBBIKAMHU BJIAJICeT: -
CTEIICHH BIIaJIeeT - Meronamu 00paboTku HaBBIKAMH
HaBBIKaMU 00paboTku 9KCIIEPUMEHTAIILHBIX | 00paboTKH
00paboTku 9KCIIEPUMEHTAIBHBIX | JaHHBIX U OLCHKU 9KCTIEPUMEHTATBHBIX
9KCIIEPUMEHTAIBHBIX | JAHHBIX U OLIEHKH TOYHOCTH JIAaHHBIX U OLIEHKH
JAHHBIX U OLEHKH TOYHOCTH MU3MEPEHU, TOYHOCTH
TOYHOCTH HU3MEpPEHUH, OpraHu3aluu U HU3MepeHui,
H3MEpEeHUH, OpTaHM3aINU | IUTAaHUPOBAHUS OpTaHM3aIIH U
OpTaHM3aINd | IUTAHUPOBAHUS KOHTPOJIS, BBIOOpa IUTAaHUPOBAHUS
TUTAHUPOBAHUS KOHTpOJISI, BEIOOpa TEXHHYECKOTO, KOHTpOJIsI, BBIOOpa
KOHTpOJIsi, BEIOOpa TEXHHYECKOTO, MaTeMaTHYeCKOro U | TEXHHUYECKOTO,
TEXHHYECKOTO, MaTEeMaTHYeCKOro U | METPOJIOTHYECKOro MaTeMaTH4eCcKoro u
MaTEeMaTUYeCKOro U | METPOJIOTUYECKOTro obecreueHus METPOJIOTHYECKOTO
METPOJIOTHYECKOTO obecreueHus KOHKPETHBIX 33/1a4. | oOecreyeHus
o6ecnequHﬂ KOHKPETHBIX 3a7a4. HaBbiku OCBOCHHI, KOHKPETHBIX 3a7a4.
KOHKPETHBIX 3a]1ay. OOyyarouuiicst HO JIOIyCKaIOTCs CBoOoaHO
UCTIBITHIBACT HE3HAYHUTEIbHbIC MPUMEHSET
3HAYUTEIIbHBIC OIIMOKH, MOJTy9EHHBIE
3aTpyIHEHUS IpU HETOYHOCTH, HaBBIKH B CUTYAIHAX
MIPUMEHEHUN 3aTpyJHEHHS IPU MIOBBIIICHHOM
HaBBIKOB B HOBBIX AHATTUTHYECKUX CJIO’KHOCTH.
CHUTYaIHAX. oTeparnmsix,
[IEPEHOCE YMEHUH Ha
HOBBIE,
HecTaHJapTHbIC
CUTYAIUU.

IIIxana oneHUBaAHUSA NPOMEKYTOYHOM aTTecTalMu: JH(PPepeHIIUPOBAHHBIH 3a4€eT

[Ixamna onieHnBanus

Omnucanue

OTIIMYHO

BrinmonHeHb! Bce BUIBI yUeOHON pabOThI, MPEAyCMOTPEHHBIC YUSOHBIM
maHoM. CTyJIeHT OeMOHCTPUPYET COOTBETCTBHE 3HAHUN, YMEHHH,
HABBIKOB TMPHUBEACHHBIM B TaOJMIaX TMOKa3aTensiM, OIepupyer
NpUOOpETEHHBIMHU 3HAHUSIMU, YMEHUSIMH, HaBBIKAMH, TIPUMEHSIET UX B
CUTyalMsAX INOBBILIEHHON CII0)KHOCTH, HE HUCIIBITBIBACT 3aTPyAHEHUU
NPy AHAUIUTHYECKUX OINEpalusx, MEPEeHOCEe 3HAHMW M YMEHUW Ha
HOBbIE, HECTAHAAPTHBIE CUTYALUH.

Xopo1o

BrinonHeHs! Bce BBl yueOHON pabOoThl, MPeAyCMOTPEHHBIE yUEOHBIM
w1aHoM. CTyIeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHH, HAaBBIKOB IIPUBEIEHHBIM B TA0JIMLIaX TOKA3aTENSIM, OIIEPUPYET
nproOpEeTeHHBIMU 3HAHUSIMU, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTyallUAX TIOBBIIIEHHON cnoxkHOCTH. [Ipm 3TOM MoOryt ObITH
JIOIyIIEHbl HE3HAUUTENIbHBIE OINOKH, HETOUHOCTH, 3aTPyIHEHHS PU
AHAIUTUYECKUX ONepalusix, MepeHoce 3HaHUM W yMEHUN Ha HOBBIE,
HECTAaHIapPTHbHIE CUTYAIUH.

Y 10BII€TBOPUTEIIHHO

BrinonHeHs! Bce BBl yueOHON pabOoThl, MPeAyCMOTPEHHBIE yUEOHBIM
mw1aHoM. CTyZleHT AEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE 3HAHMIA,
YMEHHMH, HaBBIKOB TMPHUBEACHHBIM B TaOlMLax I[OKazaTessm,
JIOMyCKAIOTCS 3HAUYUTENbHBIE OLIMOKM, TPOSBISAETCS OTCYTCTBHUE
3HAHWM, YMEHUH, HABBIKOB MO Py OKA3aTeIen, CTYICHT UCTIBITHIBAET
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SHAYUTCJIBHBIC 3aTPyAHCHUA TIpU OINCPHUPOBAHUMU 3HAHUAMU U
YMCEHUAMU ITPHU UX IEPEHOCE HAa HOBBIC CUTYAIlUH.

HeynosnerBopurensHo

He BbimonHeHn oxuH wium  Oonee BUAOB  y4yeOHON  paboThI,
IPETyCMOTPEHHBIX y4eOHBIM IuIaHOM. CTYIEHT JEeMOHCTPUPYET
MOJTHOE OTCYTCTBHE MJIM HEJOCTAaTOYHOE COOTBETCTBHE 3HAHUM,
YMEHHH, HaBBIKOB IPHUBEJICHHBIM B Ta0nMIax MOKa3aTelsM,
JIOMyCKAIOTCA 3HAYUTENbHBIE OLIMOKM, TPOSABISAETCS OTCYTCTBHUE
3HAHWH, YMEHUH, HABBIKOB I10 Psly MOKa3aTelel, CTyJJeHT He MOXKET
ONEpPHPOBATh 3HAHUAMU M YMEHHUSMH IPH UX IEPEHOCE Ha HOBBIC
CUTYyalluH.

HIkana oueHMBAHUSA TEKYIIEr0 KOHTPOJISA:

Haumenosanue
KOHTPOJISl pe3yJIbTaTOB [Ikana orleHUBaHUS Omnwucanune
o0ydeHus
3auteno: O0yyaromuics K npouenype 3amurbl
CaMOCTOSITENIbHO U BEPHO OTBETHJI | JIAOOpaTOpHOU pabOThI
Ha 2 3a/1aHHBIX BOIpOcoB. [Ipu JIOITyCKAtOTCS CTYIEHTHI,
3TOM YBEPEHHO, JIOTHYHO, KOTOPbIE BBIIOJIHUIIM padoTy,
H0CJIEeI0BATENbHO U 0(OpMUIIH B COOTBETCTBUU C
apryMEHTHPOBAHO M3JIaraj CBOe TpeOOBAHUAMH OTYET O
Brimonnenue u 3amura .
. pelieHne, UCTIoNb3Ys nabopaTtopHoi paboTe u
nabopaTopHON pabOThI
npodeCCHOHATBHBIE TEPMHUHBI U MPEOCTABHIIN €TO0 K 3aIHTe.
TIOHATHSI. [Tpornemypa 3amuTsl MPOXOIUT B
He 3aureno: O6yuarommiics ¢dbopme ycTHOTO ompoca
OTBETHJI MEHee 4eM Ha 2 Kaxoro cryneHta. CTyieHTy
MOCTaBJIEHHBIX BOIIPOCA. 3ajjaeTcs 2 BONpoca Ha TEMY
nabopaTopHOil paboTHI.

7.3 O1leHOYHBbIE CpeCTBA

7.3.1 Texymmii KOHTPOJIb

Tumnossie Bompocs! AJis 1abopaTopHOU paboThI |

1. Kakoro otnnune BxoaoB 10...13 ot 14...15

2. CKOJIBKO TaliMEPOB MOYKHO PEAJIN30BATh HA UCCIEAYEMOM pEIle

3. Kako¥ ayieMeHT MO3BOJISAET CleNaTh 3aA€PKKY BPEMEHH BKIIFOUECHHUS?
4. OnuumTe XapaKTepUCTUKU pabOThI HeJleIbHOIO Taiimepa?

5. Uto obecneunBaet napamerp D npu 3aganuun Ha Taiimepe u cueTunke?

Tumnossie Bompock! Ai1s 1abopaTopHON paboTh 2

1. Yto o3HayaeT TepMHUH «paboune OUTHD)

2. Kakue pexumbl MOKET peaan30BaTh TalMep

3. Kakoe MakcuMallbHOE YHCII0 MOCJIEN0BATENIbHO COEAUHEHHBIX KOHTAKTOB MOKET OBITh B

nenu PKC?
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4. Kaxoii emie Tur Taiimepa MOKHO UCII0JIb30BATh JUIsl COCTABJIEHUS IPOIPaMMBbI
YIPAaBIIECHUS ABUraTesIeM?
5. OnuimmTe XapakTepUCTUKU pabOThI KaJeHJapHOTo Taiimepa?

TumnoBbie BOMPOCHI 1715 TaOopaTOpHOU paboTh 3

1. Kakyro MakcHUMalbHYIO 33/I€p’KKy BPEMEHHM MOKHO 3aJ1aTh Ha Talimepe

2. Yro obecrnieunBaet napamerp A mpu 3aJaHUH Ha TaiiMepe U cueTunKe?

3. EcTb J1n anbTepHAaTUBHOE pELLICHUE IPOrpaMMbl YIIPABJICHHUs, IPU MIOMOIIN KaKUX
JJIEMEHTOB?

4. OnuiuTe XapaKTepUCTUKU pabOThl JUCKPETHOIO KoMraparopa?

5. B ueM ocHOBHOE OTIIHYKE «paboyero OUTa» OT «OuTa yJaepKaHus»?

Tunosble Borpock! 11 1abopaTopHOi padoThl 4

1. CKoJIBKO CUETUYHMKOB MOXKHO 3a/1aTh Ha MCCIIelyeMOM pesie?

2. Yro obecnieunBaet napamerp R npu 3aganum Ha TaiiMepe U cyeTyuKe?
3. Bo3MOXHO J1u pelieHue 3a/1a4u yrpaBieHus 0e3 c4eTYUKOB?

4. OnuumTe XapakKTepUCTUKU padOThl aHAJIOTOBOIO KoMIlaparopa?

5. B ueM OCHOBHOE OTJIMUYHUE «TaliMepa» OT «TailiMepa ynep>KaHus»?

Tunossie BOMPOCHI IS J1a0OPAaTOPHOM pabOTHI 5

1. Kakyro MakCUMaJIbHYI0 YCTaBKY MOKHO 337aTh CUETUUKY?

2. Kakoe MakcuMaabHOE YHCIIO MOCIE0BATENFHO COETMHEHHBIX KOHTAKTOB MOXKET OBIThH B
nemnu PKC?

3. B ueMm oTiiuMe KaJeH1apHOTO U HEAEIBHOrO TaliMepOB?

4. Kak peanun3oBaTh QYHKIHIO OTOOpa)keHUs COOOIEHNS Ha TaHEIn?

5. Bo3MOXHO 111 pelieHue 3a1aun yrnpasieHus 0e3 Taiimepo?

Tumnossle Bopock! Aj1s 1abopaTopHOH paboThI 6

1. Kakue Buapl TaliMepOB MOKHO 3aJ1aTh Ha UCCIIeayeMOoM pere?

2.B yem otnuuune nporpammupoBanus B Buae PKC u B Buze snexTpudeckux cxem?
3. Uto obecrieunBaeT mapamerp A mpH 3aJJaHUX BBIXOJHOTO CHTHaJIa?

4. Kakoe KOJIMUYEeCTBO CTPOK JOIYCTUMO UCHOIb30BaTh?

5. Yro 3HaUMT ycTaBKa Taiimepa?

TunoBbie BOMPOCHI 151 Ta0OPaTOPHOU paboTHI 7

1. Kakue Buibl OUTOB MOXHO 33aTh Ha UCCIIEAyeMOM pene?

2.B yem otnmume s1361k0B iporpammupoBanus LD u FBD?

3. Uto obecnieunBaeT mapameTp S MpH 3aJJaHHUM BBIXOJHOT'O CHUTHaa?
4. OnuumTe XapakKTepUCTUKU padOThI KaJIEHJapHOTO TaliMepa?

5. B ueM ocHOBHOE OTIIHYKE «paboyero OUTa» OT BHIXOJAHOTO CUTHATA?

Tumnossie BOIpoCk! A5 1aOOpaToOpHOU pabOTHI 8

1. Kak MOXHO 3a/1aTh T€HEpaToOp UMITyJbca?

2. Kakoe MakCUMaJIbHOE YHCJIO TTapasuIeNIbHBIX IENeH MOXKHO 3a/1aTh?

3. Uto obecnieunBaeT mapamerp R mnpu 3aaHuM BHIXOHOTO CUTHANA?

4. Yem MOKHO 3aMEHUTh HECKOJIBKO MUCIOJIb3YyEMBIX CUETUYUKOB?

5. Kakoif a1ieMeHT 1o3BOJISIeT peaan30BaTh BblJIauy MOBTOPSIOIIETOCS UMITyJIbCa 3alaHHON
JUIATENbHOCTH?
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7.3.2 IlpoMexyTOUHASL ATTECTAIUA

Bonpocs! 1is 1upepeHiHpOBAHHOIO 3a4eTa:
OIIK-1. Crioco0eH ucno/ib30BaTh MOJI0KEHHS, 3AKOHbI M METO/AbI €CTECTBEHHBIX HAYK U
MaTeMAaTHKH JIS pellleHUus 32/1a49 HHKEHEPHOI 1eITeJIbHOCTH

1. N3mepurenbubie npeodpasosarenu (MUI1), naznauenue,

2. XapaKTepUCTUKU COCTABIAIOLIMX MpoLecca U3MEpEeHUH (00BEKT U3MEPEHHUS,
NPUHIUI U3MEPEHUs, METOJT U3MEPEHHUsI, yCIOBUS U3MEPEHUS

3. XapaKTepUCTUKU COCTABIAIOLIMX MPOLIECCa U3MEPEHUH (CPEICTBO U3MEPEHMUS,
YCIIOBUSI U3MEPEHMUS)

4. Knaccugukaius cpeacTB U3MEpeHHil MEKTPUUECKUX BETUYNH

5. Knaccugukarus MeTo10B H3MEpeHUN

6. TpeboBanus1, npeabsBiIsieMble K U3MEPUTEIbHBIM IPUOOpaM.

7. Knaccugukarus MeTo10B H3MEpeHUN

8. CpenctBa u3mepenuit. Kiaccuduxanus cpeacTs uamMepeHui

9. Mertpoiiorndyeckue XapakTepUCTUKHU CPEJICTB U3MEPEHU M.

10. CniocoObl U3MepeHus ANEKTPUIECKUX BETUUYUH

11. Knaccugukarus morpenrHocTei.

12. Mertozabl 1 cpeacTBa U3MEPEHUS U KOHTPOJIS TEMIIEPATypbl U BIaXKHOCTH.

13. [IpenenpHBIC H3MEPUTETBHBIE HHCTPYMEHTHI (KaHOPBbI, IIa0JIOHHI. )

14, [Tpu6Gops! pacxona. [TpuGopsl u3MepeHus JaBICHUS

15. Buapl kaiuOpoB, METOIUKH KOHTPOJIS.

16. Yro mpencrasinseT coOoit puznyeckast BeauuuHa?

17. Urto Ha3bIBaeTcs 3HaU€HUEM (PU3NYECKOMN BETUUNHBI?

18. Yro Takoe mkana puzndeckoi BeanuuHbl? Kakue BUbI MIKal BBl 3HaeTe?

19. HazoBute ocroBHbie equnuiibl CU 1 ux pasmMepHOCTb.

20. Yro HazbIBaeTCs CTaHAApTH3AMEH?

21. B dem 3akirouaercst CynmIHOCTh CUCTEMBI CTaHAApTU3AIN ?

22. [Tepeuncnure 0OCHOBHbIE (DYHKIIMM CTaHIAPTU3ALUH.

23.  Yro cocTraBisieT OCHOBBI CHCTEMBI CTaHAapTH3anuu B Poccun?

24, [Tepeuncinnre OCHOBHBIE LIE€H CTaHAPTU3ALUH.

25. [lepeuncnure OCHOBHbIE OpraHU3alluy, 3aHUMAOIINECs HH()OPMALIMOHHBIM
oOecrieyeHreM paboT Mo cTaHAapTU3anuu B Poccun u 3a pyoexom.

26. KakoBa cdepa nesrenbHOCTH U OCHOBHBIE 1€ MexTyHapoIHOM opraHu3anuu 1o
CTaHJapTH3auu?

27. Kaxkne 3anaum crasarcs nepen komureramu MCO?

28. [Tepeuncnure OCHOBHBIE MEX/TyHAapOAHbIE OPraHU3aLIUH, YIACTBYIOIIHE B

MEXIYHApOAHOU cTaHaapTu3anun? KakoBbl ©X OCHOBHBIE 337]a4H U IEPCIIEKTUBHBIE HATIPABICHHUS
NEeATEILHOCTH?

29. Curnansl u3smMepuTeIbHONH HHPOPMaIUH.

30. [ToHsATHS: NaTYMK, YyBCTBUTEIbHBIIN 2JI€MEHT.

31. Kaxwe 3amaum BEINOTHSAET TaTUYNK?

32. OCHOBHBIE XapaKTEPUCTUKHU (TTapaMeTpbl) JaTYMKOB (PU3MUECKUX BEINUYMH.

33. Kakwne nmorpenHocT BO3HUKAIOT IPU U3MEPEHUH (PU3NYECKON BETMIHHBI
JTaTIUKOM?

34. B ueM cyTh NOHATHIL: TOPOT pEarnpoBaHusl, TUCTEPE3NC, PA3PEIIAFOIIASL
CHOCOOHOCTh TaTYUKOB?

35. Knaccudukanmst 1aTaukoB.

36. ['enepaTopHbIe U TapaMETPUUECKUE JATUUKH

37. JIlnHaMUYECKHI ¥ CTATUYECKHUI PeKUM pabOThI TaTYNKOB



38.
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OObsicHUTE BIMSHUE BHEIIHUX YCIOBUM, U3MEPUTEIBHON anmnapaTypsl Ha

MNOTpPCIIHOCTHU UBMECPCHUA AATUYUKOM

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

Uto onpesensier MorpenrHocTb pe3UCTUBHBIX TaATYMKOB?

Kak paboTaioT HHAYKTUBHbIE TaTYUKH epeMelieHns?

[TpuaIMI pabOTHI EMKOCTHBIX TATYMKOB IMEPEMEIIICHUS

OcoOenHocTy pabOTHl ONTUYECKUX MOIYIPOBOAHUKOBBIX JATYUKOB I€PEMEILICHUS
Kak (pyHKIIMOHUPYET AaTYHUK YTIOBBIX IepEeMEIICHH?

Yem onpenensercs ObICTPOACHCTBHE JaTYUKOB IepeMeIeHus?
[Tee30nmexTpudeckuii 3pdext

OcoOenHocTy (QYHKIMOHUPOBAHUS M KOHCTPYKIIMU MTbE30AJIEKTPUYECKUX JAaTUNKOB
OcobenHoCTH PabOTHI AMIEKTPOMEXAaHUYECKHUX JATYMKOB Pacxojia

KoHcTpykiiuu Tepmomnap 1 06J1acT IpUMEHEHUH?

OOBbsicHUTE 3aBUCUMOCTb COIIPOTUBIIEHUS ITOJIyIIPOBOIHUKOB OT I1apaMeTPOB

CBCTOBOI'O ITIOTOKA

50.

Kak paboratoT u ycTpoeHs! (OoTOpe3ucTophI?



