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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

Henbto ocBoeHHs y4eOHOW TUCHMIUIMHBI «MeETOJBl U CPEACTBA HM3MEPEHUN» SBISAETCS
(GopMHpOBaHHE 3HAHUH O COBPEMEHHBIX METOJAaX U CPEACTBAX HM3MEPEHHUH 3IIEKTPUUYECKHUX,
MAarHUTHBIX U HEAIEKTPUYECKUX BEIIUYHH.

3ajaya AMCLUMIUIMHBI - DPa3BUTHE Yy CTYJIEHTOB HaBBIKOB pPabOThl C M3MEPHUTEIbHBIMHU
npuboOpaMu U OCBOEHHE IMOAXOJ0B K BBIOOPY METOIOB U CPEICTB M3MEPEHHH UIS MMOCTABICHHBIX

HN3MCPUTCIIBHBIX 3ada4.

OOyueHne 1O IUCIUIUIMHE

«Metoagpl u

dbopMupoBaHUE y 00YHarOIIMUXCS CIECAYIOIINUX KOMITIETEHIIUH:

cpencTBa

U3MEPEHUIN

Koa u HammMeHoBaHue
KOMIIEeTeHIINH

I/IH}II/IKaTOpr JOCTHIKCHUSA
KOMIICTCHIIUN

HaumeHnoBanue noxkasarejs
OLlCHUBAaHUA

OIIK-1. Cnocoben
HCITOJIB30BAaTh ITOJIOKEHUS,
3aKOHBI U1 METOABI
C€CTCCTBCHHBIX HAYK U
MaTEMaTHKU JIJIS1 PELICHUS
3a/1a4 NHKEHEPHOU
JEATEIIBHOCTH

NOIIK-1.1 [Torumaer
(byHIaMEeHTaIbHBIEC 3aKOHBI
IIPUPO/Ibl; OCHOBHBIE
dbuznveckue u
MaTeMaTH4YECKHUE METO/IbI
HAKOIUICHHS, TIepeIadn U
00paboTku MHpOpMaLuy;
NOIIK-1.2 ITpumenser
¢du3nuecKkue 3aKOHbI U
MaTeMaTHIECKHAE METOJIBI JUIs
peleHus 3a1au
TEOPETHYECKOTO U
MPUKIIQJHOTO XapaKTepa;
HOIIK-1.3 Ucnonb3yet
3HaHUS €CTECTBEHHBIX HAYK U
MaTeMAaTUKH TIPU PEIICHUH
MPAKTUYECKHX 3a/1a4.

3HaTh:

OCHOBHBIE METPOJIOTUYECKUE
npaBuia, HOPMbI U
TpeboBaHMs,
(byHIaMeHTalIbHbIE 3aKOHbI
IPUPO/Ibl; OCHOBHBIE
dusnueckue u
MaTeMaTHYECKUEe METOIbI
HaKOIUJICHHUS, TIepelauu U
00paboTku nHbOpMaLuu B
00J1aCTH METPOJIOTUH U
M3MEPUTEIbHON TEXHUKU
Ymers: Mcnonb3oBaTh
HOpPMaTHUBHBIE [TPaBOBBIE
JIOKYMEHTBI, 00pabaThIBaTh
pe3ybTaThl U3MEPEHUHN U
OLICHUBATH MTOTPEIIHOCTH
U3MEepEeHUil, BEIOUpaTh
CpencTBa U3MEPEHUN IS
pemeHuss KOHKPETHOW 3a/1a4u
B IIpo(heCcCHOHANTBHOM
NEeSITeIbHOCTH, TPUMEHSITh
¢du3nUeckre 3aKOHbI U
MaTeMaTHYeCKHE METOJIbI JIIst
peleHus 3a1ad
TEOPETUUECKOI0 U
NPUKJIAJHOTO XapakTepa
Baagers:

HaBBIKAMU 00pabOTKU
AKCIEPUMEHTATBHBIX JAHHBIX
Y OLIEHKH TOYHOCTH
WU3MEPEHH, OpraHn3aui 1
IUTAHUPOBAHMS KOHTPOJIS,
BBIOOpA TEXHUYECKOTO,
MaTEMaTHYECKOI0 U
METPOJIOTHYECKOTO
o0ecrieyeHnss KOHKPETHBIX
3ajad.

HaIpaBJIEHO Ha




2 MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JucuumiuHa OTHOCHTCA K o0s3aTenpHONM wactu Onoka bl «/luctummvbel (MOmysm)».

JvcuuninHa HeMmoCPeICTBEHHO CBSI3aHa CO CICAYIOMMMU JUCHUIUTMHAMU U npakTukamMu OOIT:

Bricmas MmaTeMaTHKa;

Panromarepuaisl 1 palIuOKOMIIOHEHTHI;

PanuoTrexHUYECKHUE CUCTEMEL;

PaguorexHuyeckre ey U CUTHAIIBL,

TexHu4eckue cpecTBa aBTOMaTU3alINN;

DJIEKTPOTEXHUKA

3 CTpyKTypa u cojep:KaHHe JUCHUTLTHHBI
OO01mast TpyJ0€MKOCTh TUCHHUIUIHHBI COCTaBISAET 3 3a4eTHbBIC equHuUIbI (108 gaco).

3.1 Buabl yueOHoii paboThl U TPYA0EMKOCTh
(mo popmam oOyueHus)

3.1.1 Ounas popma oOy4eHus

Ne ni/m . KoaunuectBo | CemecTphbl
Buj yueOHoii padoThl
4acoB 3
1 AyIMTOpPHBIE 3aHATHS o4 24
B ToM uucne:
1.1 Jlexun 36 36
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS
1.3 | JlabopatopHbIe 3aHATH 18 18
2 CamocTosiTesibHas paboTa o4 o4
B ToMm uucne:
2.1 | PaboTa ¢ KOHCIIEKTOM JICKITHiA 18 18
2.2 | llogrotoBka 0T4€TOB MO J1a0OPATOPHBIM paboTam 18 18
2.3 | IlogroroBka K aud.3a4ety 18 18
3 ITpome:kyTOUHAS aTTEeCTALMS Jnd.3auer
3auer/mud.3aueT/HK3aMeH
HToro 108 108

3.2 TeMaTH4eCKHUii MJIAH U3YYEeHHUS U CHUTLINHBI

TpyroemMKoCTh, Yac
AyauTopHasi padora E
~ o o = v
o ) S <
Ne Pa3aelibl/TeMbl o - s 2 w| Ew | 22 aE =
Q
n/n JUCHUANIMHBI @ Er 2. 2 = o E 3 S g S
=} & S EE == = o = S
) E D &% E 5 o =
= =g © ) g = =}
=3 9 8 89 =
0 o < = = =
O E = &)
1 | Pa3nen 1. BBenenue 18 6 0 4 0
11 Tema 1. OCHOBHBIE TOHSTHSI, TEPMHUHBI 2 5
) U onipeneneHus. EnnHubl




¢usnueckux BenmuuH. 3mepenue,
€ro OCHOBHBIE OIepaluu, JJIEMEHTbI
nporiecca. OCHOBHBIE 3TaIlbl
W3MEpPEHUN

1.2

Tema 2. Knaccudukanus usmepeHuit.
O06macTh ¥ BUABI H3MEPECHHA.
[IpuHUMIIBI, METOABI 1 METOAUKHI
n3mepenuil. [lkaner usmepenui
N3mepurenbHblii CUTHAI,
Kiaccudukanus, KBaHTOBaHHE,
JUCKPETU3ALMS

1.3

Tema 3. [lorpemHocT CpeACTB U
pe3yJIbTaTOB U3MEPEHUI.
MeTtposioruueckue XapakTepuCTUKU
HU3MEPUTENIbHBIX YCTPOICTB,
CTpyKTypHBIE€ CXEMBI U
METPOJIOTMYECKUE XapaKTEPUCTUKH
U3MEpUTENbHBIX cucTeM. HanexxHocth
CpPEACTB U3MEPEHHIA.

1.4

Tema 4. S3pIk nporpaMMupOBaHus
LD. IIporpammHoe obecrieueHue,
unTepodeiic, pyunkumnonan. [Iposepka
paboThI CXEMBI C [TOCIIEeI0BATEIbHbIM,
napajjiesIbHbIM U CMEIIaHHBIM
noaxitoueHueM. [Iposepka padboTsl
TaliMEPOB, CYETYMKOB M KOMIIApATOpa

Pa3znen 2. MeToabl U cpeacTBa
H3MepPeHHs HeIEKTPHYECKUX
BEJHYHUH

32

16

14

2.1

Tema 1. JlaTuYuKU: IOHSATHE,
KJIacCu(pUKAIHS, XapaKTePUCTUKH,
TpeOoBaHUs. DIEKTPOMEXaHUUECKHE
KOHIIEBBIE BBIKJIFOUATEIH:
XapaKTePUCTHKH, TPEOOBaHUS,
KOHCTPYKITHSI.

2.2

Tema 2. UHIyKTUBHBIE
OCCKOHTAKTHBIC JATYUKHU: TTPUHITUTT
NENCTBUSI, KOHCTPYKIIHMS, PYHKITUU.
EMKOCTHBIE OECKOHTAKTHEIE JATYUKH:
MIPUHLHUI JE€HCTBUS, KOHCTPYKIIUS,
THUIIBI, GaKTOPHI BIUSIOIINE Ha padoTy
TATYUKOB.

2.3

Tema 3. @OTOZIEKTPUUECKHUE
JMATYUKH: TIPUHITAT JIEHCTBUS,
CUCTEMBI OOHApYXKEHMS, (PaKTOPBI
BIIUSIONINE HA PaboTy.

VY bTpa3ByKOBbIE TATYUKH: PUHITUT
JEHCTBHUSI, PEKUMBI pabOTHI, (haKTOPHI
BIIUSIONINE HA paboOTy

2.4

Tema 4. CuctemMa TEXHUYECKOTO
3pEHUSI KaK CPEJICTBA KOHTPOJIA:
MPUHIUIT JEHCTBUSA, FJIEMEHTHI
CHCTEMBEI,




2.5

Tema 5. Metoap! u cpencTsa
KOHTPOJISI IEPEMEILIEHUS U CKOPOCTH.
DHKOJIEpbI: BUIbI U MIPUHIIUIIBI
NEHCTBUS, TaTYUKH CKOPOCTU: BUIBI U
MIPUHITUTIBI TEUCTBUS

2.6

Tema 6. [IporpaMmmupoBaHre CUCTEMBI
ocsmieHus. [IporpammupoBanue
JcKajzaTropa

Pa3znea 3. U3mepeHue mapamMmeTpoB
NePUOAUYECKHX YIEKTPUUIECKHUX
CUTHAJIOB

28

16

3.1

Tewma 1. UccnenoBanue hopmbl
curHaiioB. KauecTBeHHas OlleHKa
(dhopmel curnana. Bugsl cpeacTs
HU3MEPEHUH, MPUMEHSIEMBIX IS
uccienoBanusi GopMbl CUTHAIIOB

3.2

Tema 2. 3mepenue azoBoro casura.
Ocuumnorpadudeckuii u
KOMITEHCAI[MOHHBIM METO/1bI
u3MepeHuil pazoBoro caBura.
Hudpossie pazomMeTpsl MTHOBEHHBIX U
CpPEIHUX 3HAYCHUMU.

3.3

Tema 3. MI3mepeHue 4acToTsl U
nepuoza. MzmepeHue 4acToThl
ocHIIOrpau4eCKUM METO/IOM.
Pe3onaHCHBINM METO U3MEPEHNUS
YaCTOTBL.

3.4

Tema 4. IIporpammupoBanue
HHTEJJIEKTYaJIbHOTO pelle
(YnpaBnenue HarpeBaTessimMu;
VYrpaBneHue aCHHXPOHHBIM
neurarenem ;I upistHaa Y npaiieHHe
JMHUEH OTKAYKH BOJ)

10

Pa3znen 4. MeToabl U cpeacTBa
U3MepeHHs YIeKTPHYECKHUX
BEJHYHUH

30

16

4.1

Tema 1. U3MepeHne 3J1eKTpUIECKUX
BEJINYWH aHAJIOTOBBIMH
3JIEKTPOMEXaHUUECKIUMU
U3MEPUTEILHBIME TPHUOOPAMH:
MAarHUTORJIEKTPUUECKUH,
ANEKTPOMArHUTHBIN,
3JIEKTPOCTATUYECKHUI 1
AJIEKTPOIMHAMHYECKUE MEXAHU3MBI.

4.2

Tewma 2. U3mepenue napameTpoB
3JIEMEHTOB JIEKTPUUECKHX IETIEH.
Meron BoJIbTMETpa-aMIIEpMETpa,
ANEKTPOHHBIE OMMETPHI,
WM3MEpUTENBbHBIE MOCTBI TOCTOSTHHOTO
Y IEPEMEHHOT0 TOKa, PE30HAHCHBIH
METOJ1

4.3

Tewma 3. U3mepenue cuiibl Toka
HaIpsKCHUS SJICKTPOMCXAHUYCCKUMU




npubopamMu. MarHuTo3aeKTpUUECKUe,
3JIEKTPOMArHUTHEIE,
JIEKTPOAMHAMHUYECKHE,
JIEKTPOCTATUYECKHE,
BBIIIPSIMUTEINBHBIE,
TEPMOJIEKTPUYECKHUE IIPUOOPBI.

Tema 4. IIporpammupoBanue
MHTEIUIEKTyalnsHOTO pene (CBetodop 6
CueTuuk uMIysbcoB. beryumii orons
[IpuroTroBneHue cMecH)

4.4 10

Hroro | 108 36 0 18 0 54

3.3 ConepxaHue TUCHUNTHHBI

Pa3nea 1. BBenenne

Tema 1. OcHOBHBIE MOHATHSA, TEPMHUHBI U omnpeneneHus. Enunumsl pu3nuecKkux BeTUYHH.
H3mepenue, ero OCHOBHBIE ONIEPALIAH, 3JIEMEHTBI IIporecca. OCHOBHBIE Talbl U3MEPEHUN

Tema 2. Knaccuduxanus uzmepenuit. O6xacte u Buabl u3MepeHud. [IpuHINIBI, METOIBI U
MeTtoauku usmepeHui. lllkansl n3mepennit iamMepurenbHblil cUrHai, KiaccupuKays, KBaHTOBaHHE,
JUCKPETU3ALUS

Tema 3. IlorpemHocTH CpeacTB M pe3yJbTaTOB H3MepeHuil. MeTponoruueckue
XapaKTEpUCTUKU H3MEPUTENbHBIX YCTPOWUCTB, CTPYyKTypHbIE CXE€Mbl M METPOJIOrMYECKHE
XapaKTePUCTUKU U3MEPUTEIbHBIX crcTeM. Haie)KHOCTD cpesicTB M3MEpPEHHIA.

Paspnen 2. MeToabl ¥ cpeAcTBa H3MEPEHUS HEIIEKTPHUUYECKUX BEJIMYHH

Tema 1. Jlatuuku: TOHSATHE, KJIacCU(PHUKALUS, XapaKTEPUCTUKU, TpeOOBaHUS.
DJeKTpOMEXaHWYEeCKHE KOHIIEBbIE BHIKITIOUATENIN: XapaKTePUCTUKHU, TPEOOBaHUS, KOHCTPYKIIUS.

Tema 2. HMaaykTuBHBIE OECKOHTAKTHBIC JMAaTYWKH: MPHUHIUI JCUCTBUS, KOHCTPYKITHUS,
¢yHkuuu. EMKOCTHBIE O€CKOHTAKTHBIE JATYUKH: IPUHIHI AEHCTBHSL, KOHCTPYKIUS, TUITbI, (PAKTOPHI
BJIUSIONINE HAa pabOTy JaTYUKOB.

Tema 3. dotTodnekTpuyecKHe MAATYMKH: MPUHIUN JEHCTBUS, CUCTEMbl OOHApyKEHus,
(dakTopbl BAMSIONINE Ha paboTy. YIIbTPa3ByKOBbIE NaTUYUKHU: MIPUHIIMII IEHCTBUS, PEXKUMBI padOTHI,
(baxTopsl BIUSAIOLINE HA paboTy

Tema 4. Cucrema TEXHUYECKOTO 3PEHMS KaK CpPEICTBA KOHTPOJSA: NPUHLMI JECHCTBUSA,
AJIEMEHTBI CUCTEMBI,

Tema 5. Metonsl U cpeacTBa KOHTPOJIS NMEPEMENICHUS U CKOPOCTH. DHKOJAEPBI: BHIBI U
IIPUHLINIIBI IEHCTBUSA, TaTYMKU CKOPOCTH: BUJIbI U IIPUHIIMIIBI 1EHCTBUS

Pa3nes 3. U3mepenne napaMeTpoB NEePHOANYECKUX NICKTPHYECKUX CUTHAJIOB

Tema 1. UccrnenoBanue ¢opmbl curnanoB. KauecTBenHas oreHka ¢popmbl curraia. Buabl
CPEJICTB U3MEPEHMI, TPUMEHSIEMbIX ISl HCCIeI0BaHUS (POPMBI CUTHAJIOB

Tema 2. 3mepenue ¢azoBoro cisura. Ocuusuiorpaguyueckuii 1 KOMIEHCAIMOHHBIH METObI
n3Mepennit gpazoBoro casura. [{udpossie hazomeTpsl MTHOBEHHBIX U CPETHUX 3HAUCHHM.

Tema 3. M3mepenue 4yacToThl M mepuona. V3MmepeHHe 4acTOThl OCHHIUIOTpapUUeCKUM
MeToJIoM. Pe30HaHCHBINH METOT M3MEPEHHSI YaCTOTHI.

Pasnen 4. MeToabl U cpeacTBa M3MEPEHUs JIEKTPUYECKHX BeJTHYUH

Tema 1. H3MepeHue >JeKTpUUECKUX BEJIMYUH aHAJIOTOBBIMHM 3JIEKTPOMEXaHUYECKUMU
U3MEPUTENIBHBIMU TPUOOPAMH: MarHUTOIIEKTPUUECKUH, TIEKTPOMATrHUTHBIN, 3JIEKTPOCTATUIECKUN
1 DJIEKTPOJUHAMUYECKHE MEXaHU3MBI.

Tema 2. M3mepeHne nmapaMeTpoB 3JIEMEHTOB JIEKTPUYECKUX Lieneil. Meron BonbTMETpa-
aMIepMeTpa, MEKTPOHHBIE OMMETPBI, U3MEPUTEIbHBIE MOCTBI IIOCTOSSHHOTO M NIEPEMEHHOTO TOKA,
PE30HAHCHBIA METOJ



Tema 3. M3mepenuwe Cuibl TOKa W HANPsHDKCHHUS AJICKTPOMEXaHHMUYECKHUMHU TMPUOOpPaMHU.
MarHuTo3/1eKTpUYECKHE, JJIEKTPOMArHUTHBIE, DJIEKTPOAMHAMUYECKUE, SJIEKTPOCTATHUYECKUE,
BBINPSAMUTEIbHBIE, TEPMOIIEKTPUUECKUE TPUOOPHI.

3.4 TemaTnKa CEMUHAPCKUX/IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CemuHapcKue/IpaKTUYECKUE 3aHATUS
HE IPEyCMOTPEHBI
3.4.2 JlaGopaTopHble 3aHATUS

JlaGopatopHoe 3anstue 1. fI3bik mporpammupoBanus LD. IIporpammHoe oOecrneueHwue,
untepdeiic, gynkuuonan. IlpoBepka pabOThl CXEMbl C IOCIEIOBATENbHBIM, MapajUIeIbHBIM U
CMEIIAHHBIM MOAKIIOYEHHUEM.

JlabopaTtopHnoe 3anstue 2. [IpoBepka paboThl TAKMEpPOB, CYETYNKOB M KOMIIapaTopa.

JlaGopatopHnoe 3ansaTue 3. [IporpaMmMupoBaHrue CUCTEMbI OCBSAIICHHUS.

JlabopaTtopHnoe 3anstue 4. [IporpammupoBanue padoThI dcKaiaTopa

JlaGopatopHoe 3ansithe 5. IlporpaMMupoBaHue ynpaBiieHUs] HAarpeBaTeIsIMH; yIpaBICHUS
ACMHXPOHHBIM JIBUTaTelIeM

JlaGopatopHoe 3anstue 6. IIporpaMmupoBaHHe yHpaBieHHE NEPEKIOYEHUEM THUPIISHABL;
paboThI OETyIIEro OTHS

JlaGopatopHoe 3anstue 7. [IporpammupoBanue paboTsl cBeTodopa U CUETUNKA UMITYJIbCOB.

JlaGopaTtopHnoe 3anstue 8. [IporpammupoBaHue yrnpaBieHUE TUHUEH OTKAYKUA BOJIBI

JlaGopatopHoe 3ansTue 9. [IporpamMmmupoBaHne NPUTOTOBJICHUS CMECH

3.5TemaTuka KypcoBbIX NPOEKTOB (KypCOBBIX padoT)

He npenycmotpensl
4 Y4eOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0eceueHne

4.1 Hopmatusnblie 1oKyMeHTbI 1 'OCTsb1

1.TOCT P 51086-97 datuuku u npeoOpa3oBaTesn GU3NIECKUX BETMUUH JIEKTPOHHBIE.
TepmuHsbl 1 onpeeneHns

2.TOCT 14014-91  IIpubGopsl u mpeoOpa3oBaTeIn U3MEPUTEIbHBIE TUPPOBBIE
HAIPSOKEHUS, TOKA, COMPOTUBICHUs. O0IIre TeXHIYECKHEe TPEOOBAHUS M METO/IbI UCTIBITAHUH

3.TOCT 14265-79  IIpubopsbl 31€KTPOU3MEPHUTEIbHbBIE aHAIOTOBbIE KOHTAKTHBIE
npsiMoro aeictaust. O0mIMe TEXHUYECKHUE YCIOBUS

4.TOCT 30534-97  Cpencta KOHTPOJISI M U3MEPEHUH JIMHEHHBIX M YTIIOBBIX Pa3MepOB.
TpeboBanmsi 6€30MaCHOCTH U METO/IbI UCTTBITAHUI

5.TOCT 27300-87 HupopmaioHHO-U3MepuTenbHble cucTeMbl. O01ue TpedoBanus,
KOMIUIEKTHOCTh M TIPAaBUJIa COCTABJICHUS SKCILTYyaTAIIHOHHOHN TOKYMEHTAIIN!

6. 'OCT 22261-94 CpencrtBa U3MepeHUN IEKTPUYECKUX M MAarHUTHBIX BeanuuH. O01ue
TEXHUYECKHE YCIOBUS
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4.2 OcHOBHasi iMTEpaTypa

1. I'myxanoB, A. A. MeTosbl U CpeZicTBa U3MEPEHUI, UCTIBITAHUN M KOHTPOJIA : yueOHOe
nocobue / A. A. I'myxanoB. — Apxanrenbck : CADY, 2020. — 188 ¢. — ISBN 978-5-261-01462-
1. — Texcrt : anexkTpoHHbIH // Jlanb : 3neKTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/226832

2. Jlykpsanos, I'. H. CeHcopsl u 1aTunku GU3NUECKUX BEJTUYUH : yueOHoe nmocobue / I'. H.
JlykpsinoB. — Cankt-IlerepOypr : HUY UTMO, 2020. — 57 ¢. — Texkcr : anexTpoHHbl# // JIans :
aNeKTpOHHO-OnbnoTeynas cuctema. — URL: https://e.lanbook.com/book/190906

3. «llanbirun, M. I'. ABTOMaTH3a1Usl U3MEPEHUN, KOHTPOJIA U uchbiTanuil / M. T
Hlaneiruy, 5. A. BaBunua. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 172 c. —
ISBN 978-5-507-46962-8. — TekcT : 31eKTpoHHbIHN // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHASI CHCTEMA.
— URL: https://e.lanbook.com/book/324995»

4.3 lonoJHUTEIbHAS JIUTEPATypPa

1. 'myxanoB, A. A. MeToabl U cpeAcTBa U3MEPEHUH, UCTIBITAHUM U KOHTPOJIS : yueOHOe
nocobue / A. A. I'myxanoB. — Apxanrenbsck : CADY, 2020. — 188 c. — ISBN 978-5-261-01462-
1. — Texkcr : anexTpoHHbI# // JIanb : anekTpoHHO-OUOIMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/226832

2. lemuna, JI. H. Metoas! u cpeacTBa M3MEPEHUIA, UCTIBITAHUN U KOHTPOJIS : yueOHOe
nocoo6ue / JI. H. Jlemuna. — Mocksa : HUSLY MU®OU, 2010. — 292 ¢c. — ISBN 978-5-7262-1290-
6. — TexkcT : anekTpoHHbIH // JIaHb : aekTpoHHO-O0nOmoTeynas cucrema. — URL:
https://e.lanbook.com/book/75967

3. Ceprees, A. I'. Metponorus, crangaptuzanus u ceptudukanus : yaeOHUK 1
npakTukyMm Juist By30B / A. I'. Ceprees, B. B. Tepereps. — 4-e uzn., nepepa0. u gon. — Mocksa :
NznarensctBo FOpaiit, 2023. — 722 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-16051-2.
— Texcrt : anexTpoHHbIH // O6pazoBatenbHast miargopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/530350.

4. XKyxos, B. K. Metponorus. Teopust uamepenuii : yuebHoe nocodue ass By3oB / B.
K. XKykoB. — Mocksa : U3znarensctBo FOpaiit, 2022. — 414 c. — (Bricuiee o6pa3oBanue). —
ISBN 978-5-534-03865-1. — TekcT : anekTpoHHbIH / O6pa3zoBaTenbHas miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/490336.

4.4 JneKTpOHHBIE 00pPa30BaTeIbHbIE PECypPChI

HE MPEIYCMOTPEHO

4.5 JInuieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecmeuenmne

1. Microsoft-Office

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


https://urait.ru/bcode/490336
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4.6 CoBpemMeHHbI€e IPo(eccHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

1.. EmnHOE OKHO JocTyma K 00pa3oBaTeNbHBIM pecypcam DenepaabHbIi mopTal
http://window.edu.ru

2. Hayunas snextpoHnHas Oubnuotexa http://www.elibrary.ru

3. Poccwiickas rocynapctBenHas 6ubnuoreka http://www.rsl.ru

4. ObC «YuuBepcuteTckas 6ubiarorexa onnain» https://biblioclub.ru/index.php

5 MarepuaibHO-TeXHHYECKOE o0ecrneuyeHne

1. KoMnbroTepHBIH Ki1acc ¢ MpeayCTaHOBIEHHBIM POrPAMMHBIM 00ECTIEYECHHUEM,
yYKa3aHHBIM B II. 4.5, MyJIbTUMEANIHOE 000pyT0BaHKE (IPOEKTOP, MEPCOHATBHBIN KOMITBIOTED
IpernoiaBaTens).

2. Ayauropus JUisl IEKUMOHHBIX, IPaKTHUECKUX 3aHsATui. O00pyA0BaHuE U anmnaparypa:
ayJIUTOPHAs 10CKa, BO3MOKHOCTh MCIIOJIb30BaHUS MYJIbTUMEIUIHOTO KOMILIEKCA.

3. Cneunanu3upoBaHHas ayIuTopus AJis 1abopaTopHbIX pador. O6opyaoBaHME U
amnnaparypa: ay JUTOpHas 10CKa, KOMIUIEKC yueOHbli nadopatopublii KYJI-1, TUIIOBOM KOMIIEKT
yueOHOro obopyaoBanus "dnexkrpuueckue annapatsl'; DA-HP. Pabouee mecto npenoaBarens:
CTOJ, CTY.

6 MeToauyeckne peKOMeHIAIUT

6.1 MeToauueckune peKOMEHIAIMH IS MPENOaBaTeNs M0 OPraHNu3aluu
o0yueHus

Ha nepBoMm 3aHATHH IO JUCHUIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYAEHTOB C MOPSAIKOM €€
U3yudeHus (TeMaMu Kypca, GopMaMu 3aHATHHA, TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS), PACKPHITH
MECTO M pOJIb JUCLUIUINHBI B CUCTEME HAyK, €€ NPAaKTUYECKOE 3HAUYEHUE, JOBECTU 1O CTYAECHTOB
TpeOoBaHus K (opMe OTYETHOCTH M TPUMEHEHHUS BHUJOB KOHTpOJA. Bwimarorcs 3amanHus uis
HOJTOTOBKHU K J1a00PaTOPHBIM 3aHATHSIM.

[Tpu moaroroBke Kk 1a60paTOPHBIM paboTaM 1O MEPEUHI0 OOBIBICHHBIX TEM IPENOIaBaTEII0
HE00XO0IMMO YTOUHHTH IUIaH UX MPOBEJEHHs, MPOIyMaTh (GOPMYJIUPOBKU U COAEpIKaHUE yUEOHbIX
BOIIPOCOB, BHIHOCHMBIX Ha O0OCY’KJI€HHE, 03HAKOMHUTHCS C IIEPEUHEM TEMATHYECKHUX BOIIPOCOB.

B xome paboThl BO BCTYNMTENBHOM CJIOBE PACKPHITh MPAKTUYECKYIO 3HAYMMOCTb TEMbI
paboThl, OIPEEINUTD MOPSJIOK €€ IPOBEACHUS, BpeMs Ha 00CYyXA€HHE KaKJJ0ro y4eOHOTo Bompoca.
[TpuMensst GpOHTATBHBIN ONPOC JaTh BO3MOKHOCTb BBICTYIIUTh BCEM CTYAE€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHATUU.

B 3akmounTensHON yacTu paboThI CleAyeT MOABECTH €€ UTOTH: J1aTh OLIEHKY BBICTYIUICHUIH
Ka)KJ0ro CTYJIEHTa U y4eOHO! IpyNIibl B LIEJIOM. PacKpbITh 110JI0KUTEIbHBIE CTOPOHBI U HEOCTATKU
npoBeieHHON J1abopaTopHOM paboThl. OTBETUTH Ha BONPOCHI CTYAEHTOB. BhlmaTh 3amanus s
CaMOCTOSITENIbHOM paOOTHI 110 MOATOTOBKE K CJIEAYIOIIEMY 3aHATHIO.

Mertonuka npenonaBaHus AUCHUIUIMHBL «MeETOaBl U CpeNCcTBa U3MEPEHUI» U pealln3anus
KOMIIETEHTHOCTHOI'O TOJIXOJa B H3JIO)KEHHH M BOCHPHUITHM MaTepuaia IpeaycMaTpuBaeT
UCTOJIb30BaHUE CIENYIOIUX AKTUBHBIX M HHTEPAKTUBHBIX (OpM MpPOBEAEHUS TPYIIOBBIX,
WHIMBUAYAIbHBIX, AyIUTOPHBIX 3aHSATHA B COYETaHWH C BHEAYAMTOPHOW pabOTOH C IEIbI0
(dopMHpOBaHUA U pa3BUTHS TPO(PECCHOHATBHBIX HABBIKOB 00YUaIOIIUXCSL:

— 3aIUTa ¥ MHIMBUAYyAITbHOE 00CYKICHUE BBHITIOTHIEMBIX JIA00OPaTOPHBIX padoT;

— TeXHOJIOTUH aHAJIN3a CUTYalui JUIsl aKTUBHOT'O O0Y4EHHUs1, KOTOPBIE MO3BOJISAIOT CTyI€HTaM
COEJIMHUTH TEOPUIO U MPAKTUKY, IPEICTABUTh IPUMEPHI IPUHUMAEMBIX PEILIEHUN U UX TIOCIEACTBUM,
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JEMOHCTPHUPOBATH PA3IMYHBIE MO3ULINU, POPMHUPOBATH HABBIKU OILICHKH aJIbTEePHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSX.

OOyueHue 1Mo TUCHUIUIMHE BEAETCS C MPUMEHEHUEM TPAJAMIIMOHHBIX MMOTOKOBO-TPYMIIOBBIX
UH(POPMALMOHHO-TEJIEKOMMYHHUKAITMOHHBIX TexXHONIOrui. Ilpu ocymecTBieHun 00pa3oBaTeIbLHOIO
mporecca Mo AUCUUIIIMHE UCIONB3YIOTCS CIeAyIoue HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIHOHHBIE
TEXHOJIOTUU: MTPE3CHTALUH C IPUMEHEHUEM IIPOEeKTOpa U porpammbl PowerPoint.

6.2 MeToanueckue yKa3aHusl JJIs1 00y4al0UIUXCcsi 0 OCBOECHUIO TH CIUNIMHBI

CamocTtosaTenbpHas paboTa CTYJCHTOB HalpaBlieHA Ha PEIICHUE CICAYIOIINX 3a4a4:

CamocrosiTennpHass paboTa SIBIASETCS OAHUM U3 BHUAOB YyueOHbIX 3aHsATud. Llems
CaMOCTOSITENIbHON PabOThl — MPAKTUYECKOE CaMOCTOSITENIbHOE MOJNyYeHHE CTYJACHTaMU HaBBIKOB
paboThI B MpOrpaMMe MaTEMaTHIECKOTO MOJICITUPOBAHUS, PACCMATPUBAEMBIX B MPOIIECCE U3YUCHUS
JIUCIUATIIUHBL.

AyauTopHas caMOCTOsITeIbHas paboTa Mo JUCIHMIUIMHE BBITTOTHAETCS HAa YYEOHBIX 3aHATHAX
10/ HEMTOCPEACTBEHHBIM PYKOBOACTBOM IIPEIOIaBaTENS U 110 €r0 3aJaHHUIO.

BueaynutopHas camocrtositenpHas paboTa  BBIMONHSAETCS CTYACHTOM IO  3aJaHUIO
npenoaaBaTesis, Ho 6e3 ero HemoCPEICTBEHHOTO YYaCTHsl.

3aoauu camocmoamenbHol pabomol cnmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSTENILHOM yueOHOU padoThI;

- OCBOCHHE COJICPKaHUs TUCIUTIIHHEI;

- yriyOJeHne coiepykaHusl ¥ 0CO3HAHWE OCHOBHBIX OHATHN JUCIUATUIHHEI;

- HCII0JI30BaHUE MaTepuaia, COOPaHHOTO U MOJyYEHHOTO B XOJI€ CAMOCTOSATEIbHBIX 3aHITUN
U1 3QPEKTUBHOM MOATOTOBKU K IK3aMEHY .

Buovt eneayoumopnoii camocmoamenvHoit pabomot:

- CaMOCTOSITEIbHOE U3yYEHHE OTACIBHBIX TEM JUCLIUTUTHHBI;

- IOATOTOBKA K Ta0OPAaTOPHBIM 3aHITHSIM;

- o(hopMJIEHHE OTUETOB IO BBIITOJIHEHHBIM J1A00PAaTOPHBIM PabOTaM U MOATOTOBKA K MX 3aIIHUTE;

Ji1s BEIOSTHEHMS JTF0O0TO BUJIa CAMOCTOSATEIBHON pabOThl HEOOXOIUMO MTPOUTH CIIEAYIOIIUE
STaIbI:

- OIpeJIeJIEHUE 1IeJIU CaMOCTOSITETbHOU PadOoThI;

- KOHKpETHU3aIus TI03HABATEeILHON 33/1auH;

- CaMOOIICHKA TOTOBHOCTH K CAaMOCTOSTEIBHON padoTe;

- BBIOOp aJIEeKBaTHOTO CIIOco0a AEUCTBUS, BEAYIIETO K PEIICHUIO 33/1a4H;

- ITaHUPOBaHKUE PabOTHI (CAMOCTOATETHHON MIIM C TIOMOIIBIO TTPETIOAABATENs ) HaJl 3aI1aHAEM;

- OCYIIECTBJICHUE B TIPOIIECCE BHIMOJHEHUS CAMOCTOSITEIILHOU Pab0OThl CAMOKOHTPOJIS
(TPOMEKYTOYHOTO M KOHEYHOT'0) Pe3yJIbTaTOB padOThI U KOPPEKTUPOBKA BHITIOTHEHHS pabOTHI;

- pednexcus;

- Ipe3eHTalus paboThl.

7 DOoHJ OLIEHOYHBIX CPEACTB
7.1 MeToabI KOHTPOJISI M OLlCHUBAHMS Pe3yJIbTATOB 00y4eHUsI

B mporiecce o0ydueHUsT MCTONB3YIOTCS CIEAYIONMUE OIEHOYHBIC (DOPMBI CAMOCTOSITEIILHOM
paboThI CTYACHTOB, OIICHOYHBIE CPEIICTBA TEKYIIETO KOHTPOJIS YCIICBAEMOCTH M MPOMEKYTOTHBIX
aTTeCTalui:

- 3aMUTa JIaOOPaTOPHBIX padoT;
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- muddepeHIPOBaHHBIN 3a4eT.
O1eHOUHBIE CPEACTBA TEKYIIETO KOHTPOJISl yCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE 3a/1aHUS

110 J1a00paTOpHBIM PadoTaM MHIUBHUIYATBHO JJIS KQKI0T0 00yJaromerocs.
B pesynbrare 0OCBOCHUS AUCHUILTUHBI (MOYJIsl) GOPMUPYIOTCS CIEAYIOMINE KOMIIETEHIIUN

Kon
KOMIIeTEeHIIH HaumeHoBaHHe KOMIETEHIHH BbIMYCKHUKA
u
OTIK-1 Crroco0eH UCIIOIb30BaTh MMOJIOKEHHUS, 3aKOHEBI 1 METOIbI €CTECTBEHHBIX
' HAyK ¥ MaTEMaTUKH JJIs PEIICHUS 3a7a9 HHKCHEPHOM ICATCIIbHOCTH

7.211Ikana ¥ KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

IloxazaTeneM olicHUBaHHUS KOMHCTGHHI/Iﬁ Ha PAa3JIMYHBIX 9TaIllaX UX (bOpMI/IpOBaHI/IH ABJIACTCA

JOCTHXXCHHC 06y‘laIOH_II/IMI/IC${ IJIAHUPYEMBIX PE3YJIbTATOB O6y‘-IeHI/I}I 10 JUCIHHUITIIIMHE (MO,Z[yJ'IIO).

KpuTepml OllCHUBaHUA
IToxa3arenn 2 3 4 5
He 3aureno 3aureHo
3HaTh: OO0yuaronuiics OOyuaromuiics OOyuaronuiics OO0yuaromuiics
OCHOBHBIC JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET
METPOJIOTHYECKUE MOJIHOE OTCYTCTBHE | HEIOJIHOE YaCTHYHOE HIOJTHOE
HpaBmIIa, HOPMBI U WM HEJJOCTaTOYHOE | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHUE
TpeOoBaHws, COOTBETCTBHUE CIIEIYIOIIMX 3HAHUH: | CIIEAYIOINX 3HAHMI: | CICIYIOUIMX 3HAHHMI:
(hyHIIaMEeHTaIbHBIC cnenyronux 3HaHui: | OCHOBHBIE OcCHOBHBIE OCHOBHBIE
3aKOHBI IPUPOJIBI; OcHOBHBIE METpPOJIOTHYECKUE METPOJIOTHYECKUE METPOJIOTHYECKHE
OCHOBHbBIE METPOJIOTHYECKHE npaBmiia, HOPMbI 1 npaBuiia, HOPMBI 1 MpaBuiia, HOPMBI U
(usnueckue u IIpaBUiIa, HOPMBI U TpeboBaHus, TpeboBaHus, TpeOoBaHus,
MaTeMaTH4ecKHe TpeboBaHus, (dyHaMeHTaIbHbIE (dyHaMeHTaIbHbIC (byH1aMeHTaIbHbIE
METOJIBI (byHIaMeHTaIbHbIC 3aKOHBI ITPUPOJIBL; 3aKOHBI TPUPOJIBL; 3aKOHBI IIPUPOJIBL;
HaKOIUICHHS, 3aKOHBI IPUPOJIBI; OCHOBHBIE OCHOBHBIE OCHOBHBIE
nepeadn u OCHOBHBIE ¢dusnueckue u ¢usnueckue u ¢dusnueckue u
00paboTKH ¢busmueckne u MaTeMaTH4IecKue MaTeMaTHIECKHUE MaTeMaTH4ecKue
uH(pOpPMALUH B MaTeMaTHYeCKue METOIBI METOJIbI METOIbI
obnactu METOBI HaKOIIJICHHS, HaKOIIJICHHUS, HaKOIIJICHHS,
METPOJIOTHH U HaKOIUICHHS, nepenadu u nepenauu u nepeavn u
HU3MEPUTEITbHON nepeaayu u 00paboTKH 00paboTKH 00paboTKH
TEeXHUKU 00paboTKH uHpopmanuu B uHpopmanuu B nH(pOpMaIIVH B
nH(popManyy B obnactn obnactu obmnactu
obmnactu METPOJIOTHUH U METPOJIOTHH U METPOJIOTHH U
METPOJIOTHH U H3MEPUTETBHON M3MEPHUTENBHON N3MEPUTEITBHON
N3MEPUTEITBHON TEXHUKH TEXHUKH TEXHHUKA
TEXHHUKH Homyckarorcst Homyckarorcst CgobomHO
3HAYNTEIbHBIC HE3HAYUTEIHbIC orepupyer
OIITHOKH, OIITNOKH, IpHOOPETEHHBIMHI
TIPOSIBIISACTCS HETOYHOCTH, 3HaHUSMHU.
HEJOCTATOYHOCTb 3aTPYAHCHUS IPH
3HaHUH, 110 PALY QHAJIUTUYECKUX
nokasarejie, onepanusx.
oOyJaromuiics
UCIIBITBIBAET
3HAYUTEIbHbIC
3aTpyIHEHUs MIPU
OIIEpUPOBAHUH
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3HAHUSAMH TIPH UX
TIepeHoce Ha HOBBIE
CUTYAaIHH.

Ymertsn:
Hcnonp3oBath
HOpPMATHBHBIC
MpaBOBLIE
JIOKYMEHTEI,
00pabaThIBaTh
pe3yNbTaThl
M3MEpeHUuil u
OIICHUBATh
MOTPEITHOCTH
U3MEpeHuH,
BEIOMpPATH CpeCTBa
M3MEpEHUN A
pemeHus
KOHKPETHOMU 3aJ1a4u
B
npo¢eCCHOHATBHOMN
JIeATETHHOCTH,
MPUMEHSATH
(hm3ndeckue 3aKOHBI
U MaTeMaTHYECKHe
METOZBI ISt
petieHus 3a1a4q
TEOPETHYECKOTO 1

OOyuatoruiics He
yMeeT WIn B
HEJIOCTaTOYHOM
CTENEHN YMeEeT:
Hcnons3oBaTh
HOPMAaTUBHBIC
MIPaBOBBIC
JIOKYMEHTEI,
00pabaThIBaTh
PE3yIBTATHI
HU3MEpPEHUN 1
OIICHUBATh
MOTPELTHOCTH
HU3MEpPEHUH,
BEIOMpATH CpecTBa
U3MEpPEHUN AJis
pemenus
KOHKPETHOM 3a7a4u
B
po¢heCCHOHATBFHOMN
JIeSITEeTFHOCTH,
MIPUMEHSTh
¢u3mIeckre 3aKOHbI
U MaTeMaTHYECKHe

Ob6yqatommmiics
JE€MOHCTPHUPYET
HETIOJIHOE
COOTBETCTBHE
CIIETYIOUINX
YMEHHUI:
Hcnons3oBath
HOpPMAaTHUBHEIE
IIpaBOBBIE
JOKYMEHTEI,
o0pabaTbIBaTh
Ppe3yIbTaThl
HU3MEPEHUN U
OLICHUBATh
MIOTPEIIHOCTH
U3MepeHui,
BBIOMpATh CPEICTBA
U3MEPEHUN AJid
peieHus
KOHKPETHOMH 3a7auu
B
podecCHOHATBHON
JeITEIFHOCTH,
MIPUMEHSATH

OO6yuatrontuiics
JEMOHCTPUPYET
YaCTHYHOE
COOTBETCTBHE
CIIETYIOLTIX
YMEHHI:
Hcnons3oBats
HOpPMaTHBHBIE
IIPaBOBBIE
JOKYMEHTBI,
00pabaThIBaTh
pe3yabTaThI
U3MEPEHUHN U
OLICHUBATh
MIOTPEIIHOCTH
U3MepeHui,
BBIOMpATh CPe/CTBa
U3MEpEeHUH MJis
pelieHus
KOHKPETHOH 3a1a4u
B
podecCHOHATBHON
JeSITEIEHOCTH,
MIPUMEHATh

OO6yugaromuiics
JIEMOHCTPUPYET
MIOJTHOE
COOTBETCTBUE
CIEIYIOLTNX
YMEHHUH:
Hcnons3oBath
HOpPMAaTHUBHEIE
IIPaBOBBIE
JIOKyMEHTBI,
00pabaTrIBaTh
pe3yIIbTaThl
HU3MEPEHUN U
OLIEHUBATh
MOTPEITHOCTH
HU3MEPEHUH,
BBIOMpATh CPeNCTBA
A3MEpEeHUN AJid
peleHus
KOHKPETHOH 3a7auu
B
npodecCHOHaNbHON
JIeSITeNbHOCTH,
MIPUMEHSATH

HPUKIIaJHOTO METOBI AT ¢du3nvecKre 3aKOHBl | (DU3MUYECKHe 3aKOHBI | (HU3MUecKHe 3aKOHBI
Xapakrepa. penIeHus 3a1aq U MaTeMaTHYeCKHe 1 MaTeMaTHYeCKHe U MaTeMaTHYeCKHe
TEOPETHUYECKOTO U METOJIBI JIJIsI METOJIBI JIJIsI METO/IbI AJIS
MPUKIIaIHOTO peleHus 3ana4 peuieHus 3a1a4 peleHus 3a1a4
Xapakrepa. TEOPETHYECKOTO U TEOPETHYECKOTO U TEOPETUYECKOTO U
MIPUKIIaHOTO MPUKIJIAJHOTO MIPUKIIaIHOTO
Xapakrepa. Xapakrepa. XapakTepa.
Homnyckarorcst YMeHUs OCBOCHBI, CBobosHO
3HAYNTEIbHBIC HO JIOITyCKaIOTCSI orepupyer
OIINOKH, HE3HAYUTEIIbHbIC MIPUOOPETEHHBIMU
TIPOSIBIISIETCS OIIHNOKH, YMEHUSIMU,
HEJOCTaTOYHOCTb HETOYHOCTH, NPUMEHSET UX B
YMEHHH, IO Py 3aTPYAHCHUS IPH CHUTYaIHIX
MOKa3aTenei, AHAITUTHYECKUX MOBBIIEHHON
o0ydaromuicst oreparmsx, CJIO)KHOCTH.
UCTIBITHIBAET HepeHoce yMeHHit
3HAYUTEIbHBIC Ha HOBEIE,
3aTpyIHEHUs IPU HecTaHJJapTHbIC
OIIEpPUPOBAHUH CHUTYaIIH.
YMEHUSIMH TIPH UX
TIepeHoce Ha HOBBIE
CHUTYaIHH.
Baaners: OO6yuatomuiicst He OOyuaromuiics B OOyuaromuiics OO0yuaronuiics B
Hasbixamu BJIaJICET WU B HEJOCTATOYHOM YaCTUYHO BIIAJICeT - | IOJHOM 0OBbeMe
00paboTKH HEJOCTATOYHOM CTEIICHH BIIaJeeT: - HaBBIKAMH BJIaJICeT: -
9KCIIEPUMEHTAJIbHBl | CTETICHH BIaJeeT - Meromamu 00paboTKH HaBbIKAMH
X JTaHHBIX U OIICHKH | HaBBIKAMHU 00paboTku 9KCIIEPUMEHTANIBHBI | 00pabOTKH
TOYHOCTH 00paboTKH 9KCIEPUMEHTANIBHBI | X JIAaHHBIX U OLICHKH | JKCIIEPUMEHTAIbHBI
U3MEpEeHHH, IKCIIEPUMEHTAIBbHBl | X JAHHBIX U OLCHKH | TOYHOCTH X JaHHBIX ¥ OLEHKH
OpraHu3aluy U X JJaHHBIX ¥ OLIEHKH | TOYHOCTH U3MepeHuii, TOYHOCTH
TUIAHUPOBAHUS TOYHOCTH HU3MEpPEHHH, OpraHHU3alH 1 U3MEpEeHHUH,
KOHTpOJIsI, BEIOOpa U3MEpeHuH, OpraHH3alH 1 TUIAHUPOBAHUS OpraHu3aluu u
TEXHHYECKOTO, OpraHu3aluy 1 TUTAHUPOBAHHMS KOHTpOJISI, BEIOOpa TUTAHUPOBAHMS
MaTeMaTU4eCKOro U | IJIaHUPOBaHUSA KOHTpOJISI, BEIOOpa TEXHUYECKOTO, KOHTpOJISI, BEIOOpa
METPOJIOTHYECKOTO KOHTpOJIs, BEIOOpa TEXHUYECKOT0, MaTEMaTH4YeCKOro U | TEXHHYECKOro,
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obecreyeHus TEXHHYECKOTIO, MaTeMaTH4eCKOro U | METPOJIOrHYeCKOro MAaTeMaTUYECKOIO U
KOHKPETHBIX 33/1a4. MaTEMAaTHYECKOrO U | METPOJOTUYECKOro ob0ecreueHus METPOJIOTHYECKOT0
METPOJIOTHYECKOTO obecreyeHust KOHKPETHBIX 33/1ad. obecneyeHust
obecneyeHust KOHKPETHBIX 3a/1a4. HaBbIkH OCBOEHEI, KOHKPETHBIX 3a/1a4.
KOHKPETHBIX 3a/1a4. Ob6yuatommmiics HO JOIyCKAaIOTCS CB0060IHO
HUCIIBITBIBACT HC3HAYUTCJIbHBIC HpI/lMeHﬂeT
3HAYUTCIIBHBIC OIHI/I6KI/I, HOJ'Iy‘-IeHHI)Ie
BanyI[HeHI/IH HpI/I HCTOYHOCTH, HAaBBIKHU B
MIPUMCHCHHUU 3aTPYIHCHUS IPU CUTYAITHSIX
HaBBIKOB B HOBBIX AHAIMTUYECKUX MOBBIIIEHHON
CUTYAIIHSX. orepanusx, CJIOXKHOCTH.
nepeHoce yMeHui
Ha HOBBIE,
HEeCTaHapTHbIC
CHUTYaIIH.

IIIxana oneHUBaAHUS POMEKYTOYHOM aTTecTauuu: 11 depeHIUPOBAHHBIH 3a4eT

IITxana oneHUBaHUA

Onucauue

O1iau4HO

BoinonHeHs! Bce BBl yUeOHON paboThl, PeyCMOTPEHHbIE YUEOHBIM
mw1aHoM. CTyleHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HaBbIKOB IPHUBEJACHHBIM B Ta0IMIax I[OKa3aTeisM, OIEpUpPYeT
npUOOPETEeHHBIMU 3HAHUSIMU, YMEHUSMH, HaBbIKaMH, IPUMEHSET UX B
CUTyalUsX TMOBBIIIEHHOW CJIOKHOCTH, HE MCIBITHIBAET 3aTPYIHEHHIM
IIpY AHAJIUTUYECKUX OIEpalusX, NEPEeHOCE 3HAHUM M YMEHMH Ha
HOBbBIE, HECTAHIAPTHbIE CUTYAIIUH.

Xopomo

BrimonHens! Bce BUIBI yUeOHOM paboThl, TPeayCMOTPEHHBIE YIeOHBIM
mw1aHoM. CTyZIeHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUM,
YMEHHH, HAaBBIKOB ITPUBEICHHBIM B TaOJIHMIIaX IOKA3aTENsIM, OTIEPUPYET
NpUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH, HaBbIKaMH, IPUMEHSET UX B
CHUTyallMsX TMOBBIIIEHHOW clo)kHOCTH. [Ipu 3TOM MOTyT OBITH
JOMYIIEHbl HE3HAUUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPyAHEHUS IpU
AQHAJIMTUYECKUX OIlepalusix, IepEeHOCe 3HAHUN U YMEHHMU Ha HOBBIC,
HECTaHapTHBIE CUTYyalUU.

Y,Z[OBJ'IGTBOPI/ITCJ'IBHO

BrimonHeHs! Bce BUIBI yU4eOHOM paboThI, TPeayCMOTPEHHBIE YIeOHBIM
mw1aHoM. CTyZIEeHT AEMOHCTPHUPYET HEINOJHOE COOTBETCTBUE 3HAHWUM,
YMEHHUI, HaBBIKOB NPHUBEJECHHBIM B TaOJMIAX IOKa3aTessM,
JOMYCKAIOTCA 3HAYUTENbHbIE OIIMOKH, MPOSBISIETCS OTCYTCTBHE
3HaHUM, YMEHMI, HAaBBIKOB II0 psay IIOKa3aTelled, CTyACHT
UCIBITBIBACT 3HAYUTENIBHBIE 3aTPyJHEHHMs TIPU  ONEPUPOBAHUU
3HAHUSIMU U YMEHUSIMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYALUU.

HeynosneTBoputensHo

He Bemonnen oauH wiaum  Ooyiee  BUAOB y4eOHOW  paboTHI,
MPEeyCMOTPCHHBIX y4eOHBIM TUTaHOM. CTYIEHT JEeMOHCTPUPYET
MOJTHO€ OTCYTCTBHME WJIM HEIOCTAaTOYHOE COOTBETCTBUE 3HAHUH,
YMEHHUH, HaABBIKOB NPHBEACHHBIM B Ta0OJWIIAX IOKa3aTelsiM,
JIOTYCKAIOTCS 3HAYHMTENIbHBIE OIMUOKH, TMPOSBISAETCS OTCYTCTBHE
3HaHUM, YMEHUM, HaBBIKOB I10 PsAy ITOKA3aTeNIeH, CTyIEHT HE MOXKET
ONEpUPOBATh 3HAHUSMU M YMEHHSIMH IPU HUX MEPEHOCE Ha HOBBIC
CUTYaIUH.
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IIIkana oneHUBAHUSA TEKYIIETr0 KOHTPOJIA:

HaumeHnoBanue KOHTPOJIA
pe3yIbTaTOB OOyUECHHUS

IIxkaa oneHUBaHUA

Omnucanue

Brimonaenue u 3ammra
nabopaToOpHOI pabOTHI

3aureno: OO0y4Jaronuics
CaMOCTOSITENILHO U BEPHO
OTBETUJI HA 2 3aJJaHHBIX
Bompocos. IIpu sTom
YBEPEHHO, JIOTUYHO,
MOCJIEIOBATENLHO U
apryMEHTHUPOBAHO M3J1arai
CBOC pEIICHUE, UCTIOIB3YS
poQeCCUOHAIBHBIE TEPMHUHBI
Y TIOHATHS.

He 3aureno: O0yuarommiics
OTBETUJI MEHEE YeM Ha 2
MOCTABIIEHHBIX BOMPOCA.

K npouenype 3ammTel
n1abopaToOpHOH pabOTHI

JIOITY CKAFOTCS CTYCHTBI,
KOTOpPBIE BHITIOJIHUIN PadoTYy,
0(opMHUIIH B COOTBETCTBUU C
TpeOOBaHUSIMU OTYET O
nabopatopHoii pabore u
NPEOCTABIIIN €TO0 K 3aIIHTe.
[Tpouenypa 3amuThl IPOXOIUT
B (hopMe YCTHOTO OTpoca
Kaxoro cryneHra. CTyaeHry
3agaercs 2 BOIpoca Ha TeMy
n1abopaTopHOl pabOoTHI.

7.3 O1ieHOYHbBIE CpeIcTBA

7.3.1 Texkyumiuii KOHTPOJIb

Tunosble Bompock! aj1s 1abopaTopHOi padoTsl 1
1. Kakoro otnnuue Bxozaos 10...13 ot I4...15
2. CKOJIBKO TailMEpOB MOKHO pealin30BaTh Ha UCCIIEIYEMOM PEe

TunoBbie Bompock! 171 1abopaTopHOU paboThI 2
1. Yto o3HayaeT TepMUH «paboyre OUTHD)
2. Kakne pexuMbl MOKET peain30BaTh TaiMep

TumnoBsie BOMPOCHI 11 JTAOOPATOPHOM pabOTHI 3
1. Kakyro MakcUMaJIbHY10 3aJI€p’KKY BPEMEHH MOKHO 3a1aTh Ha Taiimepe
2. Uto obecrieunBaeT mapameTp A Tpu 3aJaHAU Ha TaliMepe U CUeTInKe?

TumnoBbie BOMPOCHI 715 TabopaTopHOW paboThI 4
1. CKOJIBKO CHETYMKOB MOKHO 3a]1aTh Ha UCCIIETYEMOM pee?
2. Yro obecnieunBaet napamerp R mpu 3aganum Ha Taiimepe u cueTynke?

Tumnossie BOMPOCH 151 1aOOPaTOPHOU pabOTHI 5
1. Kakyro MakCUMalibHYIO yCTaBKY MOXHO 3a/1aTh CUETUUKY ?
2. Kakoe MakcuMalbHOE YHCIIO MOCIIEI0BATENbHO COSIMHEHHBIX KOHTAKTOB MOXKET OBbITH B

nenu PKC?

TumnoBsie BOMPOCHI 17151 TaOOpaTOPHOU paboTHI 6
1. Kakue Buabl TaliMEpOB MOKHO 33J1aTh HA UCCIIEAyEeMOM pelie?
2.B yeM oTnmuue nporpammupoBanus B Bujae PKC u B Buae anekrpuueckux cxem?
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TumnoBsie BOMPOCHI 17151 JTAOOPAaTOPHOM paboTHI 7
1. Kakue BuabpI OUTOB MOXHO 33J1aTh Ha HCCIIEAyeMOM pelie?
2.B yeM oTiuuue sA3bIKOB nporpammupoBanust LD u FBD?

TumnoBbie BOMPOCHI 17151 JTAOOPATOPHOM pabOTHI 8
1. Kak MOXHO 3a71aTh T€HEpPaTOp UMITYJIbca?

2. Kakoe MakCMMaJIbHOE YHCJIO MapasuIeIbHbIX IENeld MOYKHO 3a/1aTh?

7.3.2 IIpoMesKyTOYHASA aTTeCTALMS

Bonpocsr 11 3ayera:
OIIK-1. Cnioco0eH UCIO0JIb30BATH MOJI0KEHHS, 3aKOHbI 1 METO/AbI €CTECTBEHHbIX HAYK U

MaTeMAaTUKHU 1JIA pCeIICHUA 3a1aY I/IH)KeHepHOﬁ ACATECIbHOCTH

1. [ToHsATHS: 1aTYMK, YyBCTBUTEIbHBIN 3JIEMEHT.

2. Kakue 3agaun BBINOIHIET JATYUK?

3. OcHOBHBIE XapaKTEPUCTUKH (ITapaMeTPhl) JATYUKOB GPU3NUECKUX BETUUHH.

4. Kakue norpenHocTd BO3HUKAIOT IIPU U3MEPEHUH (PU3HMUECKON BETUYHHBI JaTUUKOM?
5. B 4em cyTh MOHATHUI: TOPOT pearupoBaHusl, TUCTEPE3NC, paspelIatonias criocOOHOCTh

ITATYUKOB?

6. Kimaccudukarus 1aT4ukos.

7. 'eHepaTOpHBIE U TAPAMETPUYECKUE TATYUKU

8. JlnHaMHYECKUI U CTATUYECKUN PeKUM PabOThI JaTYMKOB

9. Kak BrusieT 1aT4MK Ha U3MEPSIEMBbIA OOBEKT?

10. O0BscHUTE BIMSHUE BHELIIHUX YCIOBUI, U3MEPUTENIBHOM anmnapaTypbl Ha IOTPEIIHOCTH

HU3MCPCHUA NJaTYHKOM

1%7?

11. Yro onpenenser NOrpelIHOCTb PE3UCTUBHBIX TaTUYUKOB?
12. Kakue naT4vku mo3BOJSIOT U3MEPUTH niepemenieHus ot 0,1 10 10 MM ¢ TOTpeIHOCThIO

13. Kak paboTaroT HHIYKTHBHBIC JATYMKH TIEPEMEIICHUS?

14. TlpuHUT pabOTHl EMKOCTHBIX JATYHKOB MIEPEMEIICHUS

15. OcobeHHOCTH pabOThl ONTHYECKHUX MOTYTPOBOJHUKOBBIX TaTYMKOB MEpEMEIICHUS
16. Kak pyHKIIMOHMPYET JaTYUK YIJIOBBIX IEpEeMEIICHUN?

17. Yem onpenensieTcs ObICTPOACHCTBIE JATYMKOB TIEPEMEIICHUS ?

18. Vkaxwure npenmytiecTBa qudGepeHIINaTbHBIX JATYIUKOB TIEPEMEIICHHSI

19 TenzoanexTpuueckuii 3pHEeKT B MOITYITPOBOTHUKAX

20. Kak paboTaroT 1 yCTpOEHBI OJYyIPOBOJHUKOBBIE TEH30aTUUKHU ?

21. ITbe3o0anexTpuyeckuii 3 dexT

22. OcobeHHOCTH (PYHKITMOHUPOBAHHS U KOHCTPYKIIUH MTbE302JIEKTPUIECKHUX TaTINKOB
23. OcobeHHOCTH pabOThI AJIEKTPOMEXAaHUYECKUX TATYMKOB pacxoia

24. KOHCTpYKIIMH TepMOTIap U 00JIaCcTH IPHUMEHEHH?

25. B ueM OTIMYHs U MIPEeUMYIIecTBa OECKOHTAKTHBIX METOJOB U3MEPEHUS TEMIEPaTypPhl OT

KOHTAKTHBIX?

26. OOBIACHUTE 3aBUCUMOCTh COIIPOTUBJICHHUA IMOJYIIPOBOIHHUKOB OT IMMapaMETPOB CBETOBOT'O

IIOTOKa

27. Kak paboTaroT 1 yCTpoeHbI (OTOPE3UCTOPHI?

28. OOBsSICHATE IPUHLIUT PaOOTHI ONITHYECKOTO YHKOIEPA.

29. O0bacHUTE NPUHLUN PpaObOTHl MHKPEMEHTAIBHOTO SHKOJIEPA.
30. OOBsACHUTE MPUHITUT PAOOTHI A0COTIOTHOTO YHKOCPA.



