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1 Henawn, 3a0a4M ¥ IVIAaHUPYEMbIe Pe3yJbTAThl 00y4eHHs 110 AUCHUILIHHE

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

HSMCpCHHﬁ» HaIpaBJICHO Ha

Koa v HaumeHnoBanue
KOMIIeTeH I i

I/IHI[I/IKaTOPLI JOCTHIKCHUSA
KOMIICTCHIIMU

HaunmeHnoBaHMe noka3aTesi
OICHUBAHUSA

OIIK-5. CniocobeH paboTtats ¢
HOPMAaTUBHO-TEXHUYECKON
JIOKYMEHTALUEM, CBA3aHHOU C
npoQeCcCHOHATILHON
JeATEIbHOCTBIO, C YUETOM
CTaH/IapTOB, HOPM U MPABUII;

NOIIK-5.1. nonnmaer
OCHOBHBIE CTAaH/IAPTHI,
HOpPMAaTUBHBIE TOKYMEHTHI U
IpaBuiia B 00JacTH
npodeccuoHanbHOM

TSI TeTbHOCTH;

HNOIIK-5.2. ITpumensier
MOJIOKEHHSI HOPMATHUBHO-
TEXHUUYECKOH IOKyMEHTALlUU
MIPHU TPOSKTHPOBAHUU H
aHayn3e 00bEeKTOB
npodeccnoHaTBEHOM
NeSITeTbHOCTH;

NOIIK-5.3. OcymiecTBiser
MOMCK W aHAJH3 OTACITBHBIX
MOJIO’KEHUI HOPMATHUBHO-
TEXHUYIECKOH TOKYMEHTAIU!
[P MPOESKTUPOBAHUU
00BeKTOB MpohecCuoHaATBHOM
JeSITeIbHOCTH.

3HaTh:

OCHOBHBIE METPOJIOTUYECKUE
MpaBujia, HOPMBI U
TpeOoBaHuS,
¢byHIaMeHTaIbHbBIE 3aKOHBI
TIPUPOJIBI

Ymeth: Mcnonn30Barhb
HOPMAaTHBHBIC MPABOBHIC
JIOKYMEHTBI, 00padaTbiBaTh
pe3yJIbTaThl U3MEPEHUIN U
OIICHUBATD MTOTPEITHOCTH
U3MEPEHUI

Baagern:

OpTraHHu3aIiy U MJIaHUPOBAHUS
KOHTpOJIsI, BIOOpA
TEXHUYECKOTO,
MaTeMaTU4eCKOro u
METPOJIOTHYECKOTO
o0ecreyeHnst KOHKPETHBIX
3a7a4

OIIK-11. Cnocoben
IIPOBOJUTH HAYYHBIE
OKCTIEPUMEHTBI C
HCITOJIB30BaHNEM
COBPEMEHHOTO
HCCIIEN0BATELCKOTO
00opy10BaHuUs U IPUOOPOB,
OLICHUBATh PE3YJILTATHI
HCCIIeI0BaHUM

NOIIK-11.1. [Torumaer
OCHOBHBIE ITPHHIIUTIBI
MIPOBEICHUS
HKCIIEPUMEHTATBHBIX
HCCIIEA0BAaHUN U
WCTIOJIh30BAHUST OCHOBHBIX
pueMoB 00paboTKH U
MPECTABIICHHS MTOTYYSHHBIX
JTAHHBIX;

HOIIK-11.2. Beibupaet
3hEKTUBHYIO METOAUKY
AKCIIEPUMEHTATBHBIX
HCCIICIOBAHUIM;

NOIIK-11.3. TIpoBoaut
HKCIEpPUMEHTAIbHbIE
uccienoBaHus, 00paboTKy 1
MPEJCTaBICHNUE TOTYYEHHBIX
JAHHBIX C HUCTIOJIH30BAHUEM

3HaTh:

OCHOBHbIE (PU3NYECKHUE U
MaTeMaTHYeCKUEe METOIbI
HAKOIUICHHUS, Iepejaul U
00paboTKH HH(POPMALINH B
00JacTl METPOJIOTHH U
M3MEPUTEIbHON TEXHUKU
YMmeTn: BIOUpaTh CpescTBa
U3MEPEHUH JUIsl peleHHs
KOHKPETHOM 3a7a4M B
npodeccHoHaNBHOMI
NEeSITeTbHOCTH, IPUMEHSITh
¢du3nueckre 3aKOHbI 1
MaTeMaTH4eCKUe METOJIbI JIJIs
peleHus 3aaa4
TEOPETUYECKOT0 U
MPUKIIQJHOTO XapakTepa
Baajgern:




COBPEMEHHOI0 HaBBIKAMU 00pabOTKU

HCCIIEI0BATEILCKOTO IKCIIEPUMEHTAIBHBIX JTaHHBIX

00opyT0BaHUS.. Y OLICHKH TOYHOCTH
W3MEpPEHUI

2 MecTO TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

JlucumiinHa OTHOCHTCS K o0s3aTenpHONM wactu Onoka bl «/luctummuaer (MOIysn)».

JucuumninHa HemocpeICTBEHHO CBsI3aHa CO CIIEAYIOMUMU JUCHUILTUHAMU U nipakTukamu OOIT:

Jluneitnas anredpa;

MarepuanoseneHue;

TexHu4eckue cpeicTBa aBTOMaTU3alNH;

TexHuuyeckoe 00CIy>KMBaHNUE U PEMOHT 000PY10BaHMUS;

DKCIUTyaTalus ¥ HAJIaIka MEXaTPOHHBIX U POOOTOTEXHUIECKIX CUCTEM;

DNeKTpOMEXaHHUUECKHUe yCTPOMCTBA U anmnapaThl aBTOMATHKH;

DIEKTPOTEXHUKA.

3 CTpyKTypa u cojep:KaHue AUCHUTITHHBI
OO61as TpyA0€MKOCTh IUCHUIUIHHBI COCTaBisieT 3 3aueTHble enquHullbl (108 yaco).
3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTh

3.1.1 Ounas ¢hopma oOy4eHus

Ne n/m . KommuectBo | CemecTphl
Buj yueOHoit padoThl
4acoB 3
1 AyIMTOPHBbIC 3AaHATHS 54 54
B ToM uucne:
1.1 Jlexun 36 36
1.2 | CemuHapckue/paKTHUECKUE 3aHATUS
1.3 | JlabopaTopHbIe 3aHATHS 18 18
2 CamocrositeibHas padora 54 54
B ToM uucne:
2.1 | Pabota c KOHCIIEKTOM JICKIIHiA 18 18
2.2 | IlogroroBka OTYETOB 110 Ja0OpAaTOPHBIM paboTaM 18 18
2.3 | IlogroroBka k aud.3agery 18 18
3 IIpomexyTOYHAS ATTECTALMA Jud.3auer
3adet/nud.3a4eT/7K3aMeH
Hroro 108 108




3.2 TemaTH4yecKHii IJIaH H3YyYCHUST NUCHUIIIINHDbI

3.2.1 Ounas popma oOydeHuUs

Paszgenanl/TeMbl
JACHUATINHBI

TpynoeMKoCTD, 4ac

Bcero

AynuTopHasi padora

Jlexknuum

Cemunapckue/
MPAaKTUYECKHE
3aHATHS
JlaboparopHsble
3aHATHS

[IpakTnueckas

IIoAroTOBKa

CamocrosTebHASA
padora

Pazgen 1. Beenenue

(o]

o

oo

11

Tema 1. OcHOBHBIE TOHATHS, TEPMHUHBI
u onpeaeneHus. EquHuiist
¢busnueckux BenuduH. 3mepenue,
€r0 OCHOBHBIC OTICpPAIUH, JICMCHTHI
niporiecca. OCHOBHBIE ATAITbI
HU3MEpEHUt

1.2

Tema 2. Kitaccudukanus n3MepeHun.
OO6nacTh ¥ BUJIbI U3MEPEHUH.
[IpuHIMIIBI, METOABI M METOAUKHI
n3mepenuil. [lkaner nsmepenuin
N3meputenbHbIil CUTHAL,
Kjaccu(uKkanus, KBaHTOBaHHE,
JUCKPETU3ALMS

13

Tewma 3. [lorpemsocTu cpeacTs u
pe3yJIbTaTOB UBMEPEHU.
MeTtposornuaeckue XxapakTepucTUKU
U3MEPUTENIBHBIX YCTPOUCTB,
CTpyKTypHBIE CXEMBI U
METPOJIOTUYECKUE XapaKTEPUCTUKHU
U3MEPUTEINBHBIX cucTeM. HanexxHoCcTh
CPEACTB MU3MEPEHHUI.

14

Tema 4. S3pIk porpaMMupOBaHUs
LD. IIporpammHoe o0OecrieueHue,
uHTepodeiic, pynkunonan. [Iposepka
paboThI CXEMBI ¢ IOCIIEI0BATENbHBIM,
napajieNIbHbIM U CMEIIaHHBIM
noakimoueHueM. [Iposepka paboTsl
TalilMepoB, CUETYMKOB M KOMIIapaTopa

Paznen 2. Metoasbl u cpeacraa
HU3MepPEeHH S HeIEKTPHYECKHX
BeJIMYMH

32

16

14

2.1

Tema 1. JlaTuuku: moHsATHE,
KJ1accupuKanmsi, XapaKTepUCTHUKH,
TpeOoBaHUs. DIECKTPOMEXAHHIECKUE
KOHIIEBBIC BBIKJIFOUATEIIH:
XapaKTepUCTHKH, TpeOOBaHUS,
KOHCTPYKIIHSI.

2.2

Tewma 2. IHyKTUBHBIE
OECKOHTAKTHbIE TATYMKH: PUHIUI




NENCTBYS, KOHCTPYKIHUS, (DYHKITUH.
EmkocTHBIE O€CKOHTAaKTHBIE JaTYUKH:
MIPUHLIMIT JEHCTBUS, KOHCTPYKIIHS,
THUIIBI, (PAKTOPBI BAUSIONINE HA pabOTy
JTATYUKOB.

2.3

Tema 3. @oTO3IEKTPUYECKUE
JMATYUKH: IPUHIIAT JIEHCTBUS,
CUCTEMBI OOHApYKeHUs, (PaKTOpbI
BIIMSIFOIIE HA Pa0oTYy.
VYIIbTpa3BYKOBBIC JATYMKH: PHHIIUAT
JeUCTBUS, PEXKUMBI PaOOTHI, (PaKTOPHI
BIUSIIOIIME HA paboTy

2.4

Tema 4. CucremMa TEXHUYECKOTO
3pEHUSI KaK CPEJICTBA KOHTPOJIS:
MIPUHITATT JEHCTBHUS, SJIEMEHTBI
CHCTEMBI,

2.5

Tema 5. Meroasl u cpencTsa
KOHTPOJISI IEPEMEIIEHUS U CKOPOCTH.
DHKO/IEpBI: BUIBI U IPUHITUTIBI
JENCTBUS, TaTYUKU CKOPOCTHU: BUJIBI U
MIPUHIIMIIBI ISHCTBUS

2.6

Tema 6. [IporpamMmmupoBaHue CUCTEMBI
ocssieHus. [IporpammupoBanue
JcKajaropa

Pasnea 3. U3mepenne napameTpoB
NEePUOIMYECKHUX JIeKTPHYECKUX
CHTHAJIOB

28

16

3.1

Tema 1. MccnenoBanue Gpopmbl
curHasnos. KauecTBeHHast oLieHKa
¢dopmbl curHana. Buasl cpencts
U3MEPEHUH, IPUMEHSIEMBIX JJIS
uccliie1oBaHus pOpMbI CUTHAJIOB

3.2

Tema 2. M3mepenue (a3oBoro caBura.
Ocuusmtorpaduueckuii u
KOMIIEHCAI[UOHHBII METO/IbI
n3MepeHuit (a3oBOro CIBUrA.
Hudpossie hazoMeTpbl MTHOBEHHBIX U
CpETHUX 3HAYEHHU.

3.3

Tema 3. I3mepeHne 4acToTsl U
nepuona. Mismepenue 4acToTel
OCHMIIIIOrpaUIeCKUM METOJIOM.
Pe3onaHCHBIN MeTO NU3MEpPEHUS
YacCTOTBHI.

3.4

Tewma 4. I[IporpammupoBanue
WHTEJUIEKTYaJIbHOTO perie
(YnpaBienue HarpeBaTeIsiMu;
VYrpaBineHue aCHHXPOHHBIM
nsurarenem ;I upnsiHaa YnpasiieHHe
JIMHUEH OTKAYKH BOJT)

10

Pa3zpnen 4. Metoabl u cpeacrsa
HU3MEepeHust JIeKTPUYECKUX
BeJIMYHH

30

16




Tema 1. I3mepeHne 351eKTpu4IecKuX
BEJINYUH aHAJIOTOBBIMU
3IEKTPOMEXAHUYECKUMU
M3MEpUTENIbHBIMH PUOOPAMU: 5 5
MarHMTORIEKTPUUECKHUI,
3JIEKTPOMATrHUTHBIM,
3JIEKTPOCTATUYECKUI U
3IEKTPOIMHAMUYECKHE MEXAHU3MBI.
Tema 2. 3mepenue napameTpoB
3JIEMEHTOB JIEKTPUUYECKUX LICTICH.
Merto1 BOJIbTMETpa-aMIIEpMETPA,
4.2 | BIEeKTPOHHBIE OMMETPHI, 2 2
U3MEPUTEIIBHBIE MOCTBI IIOCTOSIHHOTO
U [IEPEMEHHOT0 TOKA, PE30HAHCHBIN
METOJ

Tema 3. M3mepeHue cuiibl TOKa U
HaIPSDKEHUS AJIEKTPOMEXaHUYECKUMU
npubopamMu. MarHUTOAJIEKTPUIECKHUE,
4.3 | DIEKTPOMArHUTHBIE, 4 2
3JEKTPOIMHAMHYECKHE,
3JEKTPOCTATUYECKHUE,
BBIIPSIMUTEIIbHBIE,
TEPMORJICKTPUUECKHE PUOOPBHI.
Tema 4. [IporpammupoBanue
4.4 | MHTEIUIEKTYAIHOTO peie (Ceerodop 6 10
CueTynk UMIyabCOB. berymuii orons
[TpuroToBneHne cMecu)

4.1

Hroro | 108 36 18 54

3.3 Conep:xaHue TUCHUILTUHBI

Pasnea 1. Beenenue

Tema 1. OcHOBHBIE MOHATHS, TEPMUHBI U omnpeneneHus. Enununsl Gu3nyeckux BeTHUYUH.
W3mepeHue, ero OCHOBHBIE ONepalliy, 3JIeMEHTHI Iiporecca. OCHOBHBIE ATalbl U3MEPEHUM

Tema 2. Knaccuduxauus uzmepenuit. O6aacte 1 Buabl u3MepeHuit. [IpuHIUIBI, METOIBI U
MeToauku usmepenuit. lllkanel uamepenuii MiamepurenbHplii curya, kiaccuukanys, KBAaHTOBaHUE,
JUCKPETHU3ALMS

Tema 3. IlorpemHocTd CpeacTB U pe3yJbTaToB U3MepeHHil. Merponornueckue
XapaKTePUCTUKU H3MEPUTENBHBIX YCTPOMCTB, CTpPYKTypHBIE CXEMBI M METPOJIOTMYECKHE
XapaKTEPUCTUKH U3MEPUTENIBHBIX CUCTEM. Hale)KHOCTB CpeicTB N3MEpEHUN.

Pa3zpnen 2. MeToabl U cpeacTBa H3MEPEHUS HEIJIEKTPUYECKUX BEeJIMYMH

Tema 1. Jlatuuku: TOHATHE, KJIACCU(HUKAIMI, XapaKTEPUCTUKH, TpeOOBaHUS.
DNeKTpOMEXaHUUeCKHe KOHIEBbIE BHIKIIOYATENN: XapaKTePUCTUKH, TPEOOBaHUS, KOHCTPYKIIHSL.

Tema 2. MHAOyKTHBHBIE OECKOHTAKTHbIE MATYMKH: MPUHLUUI JEHCTBUS, KOHCTPYKIHS,
¢ysakun. EMKOCTHBIE O€CKOHTAKTHBIE JATUMKH: IPUHIIUII I€HCTBUS, KOHCTPYKIIMSL, THIIBI, (PAKTOPHI
BJIMSIONIME HA PA0OTY JaTYMKOB.

Tema 3. ®oTosnekTpuyeckue NaTUMKU: MPUHIUN JEUCTBUS, CHCTEMbl OOHapy>KEHUS,
(bakTopsl BIUIOMINE Ha paboOTy. YIIbTpa3BYKOBbIE JATUMKU: IPUHLUI ASHCTBUS, PEXKUMBI pabOTHI,
(dakTopbl BIUAIONINE HA paboOTy

Tema 4. CucreMa TEXHMYECKOIO 3PEHHs KaK CpEACTBA KOHTPOJA: NPUHLIMN JAEUCTBHUSA,
AJIEMEHTHI CUCTEMBI,



Tema 5. MeToapl U cpeAcTBa KOHTPOJISA NMEPEMEIEHUS U CKOPOCTU. DHKOJEPBI: BUABI U
IIPUHLIMIIBI IEHCTBUS, JATYMKU CKOPOCTH: BUJbI M IIPUHLIMIIBI I€HCTBUS

Pa3znen 3. U3MepeHue napaMeTpoB NEePUOANYECKUX IJIEKTPUYECKUX CUTHAJIOB

Tema 1. MccnenoBanue ¢opmbl curnanoB. KauecTBenHas omeHnka ¢Gopmbl curHana. Bujsl
CPEACTB U3MEPEHUH, IPUMEHAEMBIX I UCCIe10BaHMsI (POPMbI CUTHAIOB

Tema 2. M3mepenne ¢azoBoro casura. Ocummiorpadudeckuii 1 KOMIEHCAITUOHHBIA METO/IbI
u3MepeHuil pazosoro casura. L{udpossie hazoMeTpbl MTHOBEHHBIX U CPETHUX 3HAYECHUH.

Tema 3. M3mepenue uacToThl M mepuona. V3MepeHue YacTOThl OCHMIUIOTpapUUeCKHM
MeTo10M. Pe30HaHCHBIN METOA N3MEPEHNUS YaCTOTHI.

Pa3znen 4. MeToabl M cCpeICTBA U3MEPEHMSI FJIEKTPUIECKNX BeJIUYHH

TeMa 1 I/I3MepeHHe C-)HGKTpI/I‘-ICCKI/IX BCJIMYUH AaHAJIOTOBBIMHA BHCKTPOMGXZIHI/I‘-IGCKI/IMI/I
W3MEPHUTEIIbHBIMU MTPUOOPAMHU: MAarHUTOAICKTPUICCKUI, AIICKTPOMArHUTHBIHN, JIEKTPOCTATHYSCKHUMA
nu BHGKTpO[[I/IHaMI/ILIeCKI/IC MCXAaHU3MBI.

Tema 2. 3mMepeHue mapaMeTpoB AJIEMEHTOB JJICKTPHUECKHX Ierei. MeToj BOJIbTMETpa-
aMHepMeTpa, E)JIGKTpOHHI)IC OMMeTpBI, I/I3MCpI/IT€JIBHBIe MOCTBI ITIOCTOSIHHOI'O 1 HepeMeHHOI‘O TOKa,
PE30HAaHCHBIN METO/I

Tema 3. M3mepeHue CHIBI TOKAa W HANPSOHKCHUS DIIEKTPOMEXaHHYECKUMHU TPUOOpaMHU.
MarauTo3JeKTpUYECKHe, dSJICKTPOMArHUTHBIC, OSJIEKTPOJAMHAMUYECCKHE, JJIEKTPOCTATHYECKUE,
BBIIPSAMUTEIbHBIE, TEPMOIJIEKTPUUECKHUE TPUOOPHI.

3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHH

3.4.1 CeMuHapcKue/mpakTHUECKUE 3aHITUS
HE IPEyCMOTPEHBI
3.4.2 JlaGopaTopHbIe 3aHATUSA

JlabopaTopHoe 3anstue 1. S3pik mporpammupoBanus LD. Ilporpammuoe obecneuenue,
untepdeiic, ¢pynknumonan. IlpoBepka pabOThI CXEMBI C TOCIEIOBATENbHBIM, MapallieNbHbIM U
CMCIIAaHHBIM ITOAKJIIFOUYCHHUEM.

JIaboparopHoe 3ansTHe 2. [IpoBepka paboThl TaliMEPOB, CUETYMKOB M KOMITApaTopa.

JlabopaTtopHoe 3anstue 3. [IporpaMMupoBaHre CUCTEMBI OCBSIIICHUS.

JIaboparopHoe 3ausTHe 4. [IporpammupoBanue paboThl dcKkanaTopa

JlaGoparopHoe 3anstue 5. [IporpaMMupoBaHue ynpaBieHHs] HarpeBaTeIsIMH; YIpaBJICHUS
ACUHXPOHHBIM JIBUTATEIeM

JlabopaTopHoe 3ausitue 6. IIporpamMMmupoBaHue yNpaBiieHUE MEPEKIIOUYEHUEM THUPJIISTHIIBI,
paboThI OeryIero orus

JlabopaTtopHoe 3anstue 7. [IporpammupoBanne paboTsl cBeTohopa U CYSTINKA UMITYIIHCOB.

JIaboparophoe 3ansTue 8. [I[porpammupoBaHue yrnpaBlieHHe JIMHAEH OTKAYKHU BOBI

JlabopaTtopHoe 3ansartue 9. [IporpaMmupoBaHre MPUTOTOBICHUS CMECH

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npenycMmotpensl
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4 YyeOHO-MeTOaAMYECKOE M HHPOPMALTMOHHOE o0ecredeHne

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 mpeoOpa3zoBaTEIN H3MEPUTENbHBIC IU(PPOBHIE
HANPSDKEHUS, TOKA, conpoTuBiieHus. OOIe TeXHUYECKHEe TPEOOBAHMS H METO bl HCTIBITAHHIA

3.T'OCT 14265-79  TIpuGopsl 2JIEKTPOU3ZMEPHUTEIIbHBIC 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 UupopmannoHHO-U3MepUTENbHbIE cucTeMbl. O01ne TpeboBaHus,
KOMILIEKTHOCTb U TIpaBUjIa COCTABIICHUS SKCIUTYaTallMOHHOM TOKYMEHTAlUN

6. [OCT 22261-94 CpenctBa U3MEpEHHI SIEKTPUYECKUX U MATHUTHBIX BeanunH. O01ue
TEXHUYECKUE YCIOBUS

4.2 OcHOBHas IUTEpaTypa

1. I'myxaHoB, A. A. MeToabl U CpeAcTBa MU3MEPEHUH, UCIBITAHUA M KOHTPOJS : yyeOHOe
nocooue / A. A. I'myxaHoB. — Apxanrensck : CADY, 2020. — 188 c. — ISBN 978-5-261-01462-1.
— Tekcer : osnektpoHHbld // Jlanb : 21ekTpoHHO-OMOnMoreuHas cucrema. — URL:
https://e.lanbook.com/book/226832

2. JlykpsiHoB, I'. H. CeHcopbl U JaTuuku (U3HUECKUX BeNUYMH : yyeOHoe nocobue / I'. H.
JlykpsiHoB. — Cankr-IlerepOypr : HUY UTMO, 2020. — 57 ¢. — Texkcr : anekTpoHHsbIi // JIans :
3NEeKTPOHHO-OnbmoTeunas cucrema. — URL: https://e.lanbook.com/book/190906

3. anerun, M. I'. ABTOMaTH3a1Ms N3MEpEHUH, KOHTpOIIs ¥ ucnibitanuii / M. I'. lansirus,
A. A. BaBunuz. — 3-e u3f., crep. — Cankr-IlerepOypr : Jlansb, 2024. — 172 c. — ISBN 978-5-507-
47370-0. — Texker : snexTpoHHbIA // JlaHB : 27eKTpOHHO-OMOMMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/364529

4.3 lonoTHUTEIbHAA JIUTEPATypa

1. lemuna, JI. H. Meroasl u cpeicTBa W3MEPEHHM, UCIBITAHUN W KOHTPOJIS : yuyeOHOe
nocooue / JI. H. lemuna. — Mocksa : HUSIY MU®DU, 2010. — 292 ¢. — ISBN 978-5-7262-1290-

6. — Tekcr : onexTpoHHbIi // Jlawb : osnekTpoHHO-OMOMMoTewynas cucrema. — URL:
https://e.lanbook.com/book/75967

3. [TerpoBa, E. V1. MeTonb! u cpencTBa U3BMEPEHH M KOHTPOJIS : yuebHoe mocoobwue / E.
H. IlerpoBa. — Omck : Omckuii 'AY, 2020. — 78 c. — ISBN 978-5-89764-838-2. — Tekcr :
AIEKTPOHHBIN /l Jlanp : AJIIEKTPOHHO-OMOIMOTEUHAS cucTeMa. — URL:
https://e.lanbook.com/book/136153.

4, 3otoB, C. B. Metonb! u cpenctBa usmepenus : yaeonoe nocodue / C. B. 3otos, E. T'.
Kacarkuna, I'. A. bepexnas. — Maruautoropck : MI'TY um. I'.1. Hocosa, 2023. — 105 ¢. — ISBN
978-5-9967-2673-8. — TekcT : ayekTpoHHBIN // JlaHb : DJIEKTPOHHO-OMOIMOTEYHAS] CHCTEMA. —

URL.: https://e.lanbook.com/book/366011.

4.4 JnekTpOHHBIE 00pa3oBaTeIbHbIE PECYpPChI

1. He npegycMoTpeHo
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4.5 JInneH3n0HHOe U CBOOOTHO pacnpoCcTpaHsieMoe MPporpaMMHoOe
odecreyeHnue

1. Microsoft-Office

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

4.6 CoBpeMeHHbIe MPo(ecCHOHATbHBbIE 0a3bl TaHHBIX U HHGOPMaIIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1.. Enunoe oKHO ocTymna K o0pa3oBarenbHbIM pecypcam DeaepanbHblid TopTal
http://window.edu.ru

2. Hayunas snekTponHas 6ubnuoreka http://www.elibrary.ru

3. Poccuiickas rocynapctBenHas 6ubmauoreka http://www.rsl.ru

4. OBC «YuuBepcurerckas Oubmuoreka onnan» https://biblioclub.ru/index.php

5 MaTepl/IaJILHO-TeXHI/I‘IeCKOC o0ecreueHue

1. KoMIbroTepHBIi Ki1ace ¢ MpeayCcTaHOBIEHHBIM IPOrPaMMHBIM 00€CIIeYeHHUEM,
yKa3aHHBIM B II. 4.5, MyJIbTUMEANHHOE 000py10BaHuE (ITPOEKTOP, MEPCOHATBHBIN KOMITBIOTED
IpernoiaBaTens).

2. Aynuropust sl I€KIUOHHBIX, TPaKTUYECKUX 3aHsATHi. OO0pyI0BaHKE U anmnaparypa:
ayJUTOpPHAas J10CKa, BO3MOKHOCTh MCII0JIb30BaHUS MYJIbTUMEUIHOTO KOMILIEKCA.

3. Cnenmanu3upoBaHHas Ay UTOPUS s TabopaTopHBIX padot. O0opyI0BaHUE U
anmaparypa: ayJJUTOpHas J10CKa, KOMIUIeKC yueOHbIi nadopatopublii KYJI-1, THIIOBOM KOMIUIEKT
yuebHOoro obopynoBanus "Anexkrpuueckue annapatsl'; DA-HP. Pabouee mecTo npenogaBaTesns:
CTOJ, CTYIL.

6 MeToauyeckue peKOMeHIaAMU

6.1 MeTonnueckue peKOMEHIAIUH JIJIA MPENoAaBaTeIsl 0 OPraHu3anuu
00y4eHus

Ha nepBoM 3aHATHH NO AUCLHUIUIMHE HEOOXOIUMO O3HAKOMUTH CTYAEHTOB C MOPSIKOM €€
U3y4eHus (TeMaMu Kypca, popmMaMu 3aHATHI, TEKYILIETO U IPOMEKYTOUHOTO KOHTPOJISI), PACKPBITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HAYK, €€ NPAKTUYECKOE 3HAUYECHHUE, JOBECTU 1O CTYAECHTOB
TpeOoBaHus K (popMe OTYETHOCTH M NPUMEHEHHUs BHUAOB KOHTpoJisi. Bwimatorcs 3amaHus ans
MOJATOTOBKHU K J1a00OPaTOPHBIM 3aHATHSIM.

[Ipu noaroroBke k 1a00paTOPHBIM pabOTaM MO NEPEUHIO OOBSIBICHHBIX TEM MPEMOIaBATEIIO
HE00XO0/IMMO YTOYHHTD IJIaH UX MPOBEACHHS, POIYMaTh (OPMYIUPOBKU U COAEpKaHUE YUEOHBIX
BOIIPOCOB, BHIHOCHMBIX Ha 00CYXJIEHHE, 03HAKOMHUTHCS C IEPEUHEM TEMATUYECKUX BOIIPOCOB.

B xome paboTel BO BCTYNMTEIBHOM CJIOBE PACKPHITh MPAKTHYECKYIO 3HAYMMOCTH TEMBI
paboThI, ONpPEAETUTh MOPAA0K €€ IPOBEIEHUS, BpeMs Ha 00CyKJIEHHE KaXA0ro y4eOHOro BOIpoca.
[Tpumensist GpOHTATBHBIN ONPOC JaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYI€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHATHUU.

B 3axmountenbHOM 4YacTH paboThl CleAyeT IMOJBECTH €€ WTOTH: JaTh OLIEHKY paboThI
KaXKI0r0 CTyJIeHTa U yueOHOU IpyMIIbl B IEJIOM. PaCKpBITh MOJI0KUTEIbHBIE CTOPOHBI U HEIOCTATKU
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npoBeieHHOU JabopaTopHO paboThl. OTBETUTH Ha BOMPOCHI CTYAEHTOB. BblmaTe 3amaHust ais
CaMOCTOSITENIbHONW PabOTHI IO MOJIOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Meroauka npenojaBaHus JUCUUILIMHBL «MeToapl U CpeicTBa U3MEPEHUN» U pealn3anus
KOMIIETCHTHOCTHOI'O IIOAXOJAa B H3JIOKEHUM M BOCHPHUATHM MaTepuaya IIPelyCMaTpUBAcT
UCTIOJIb30BAaHUE CJEIYIOIIUX AaKTUBHBIX M WHTEPAKTUBHBIX (OpPM TpOBENEHUS TPYNIOBBIX,
UH/IUBUYaJIbHBIX, AyJUTOPHBIX 3aHATHH B COYETaHUU C BHEAYAUTOPHOW pabOTON C IebIo
(dbopmupoBaHus U pa3BUTH MPO(HECCHOHATBFHBIX HABBIKOB 00YYarOIINXCA:

— 3alllUTa U UHIUBUAYAIbHOE OOCYXK/IEHUE BHINOIHAEMBIX JJAOOPAaTOPHBIX PabOT;

— TEXHOJIOTUY aHaJIN3a CUTYyalUi JUIsl aKTUBHOT'O 00YUYEHHS1, KOTOPBIE ITO3BOJISAIOT CTYI€HTaM
COEIMHUTH TEOPUIO U PAKTUKY, IPEICTABUTh IPUMEPBI IPUHUMAEMBIX PEILIEHUHN U UX IIOCIEACTBUM,
JIEMOHCTPUPOBATh Pa3IMYHbIC TO3UINHU, (POPMUPOBATH HABBIKU OLIEHKU aJTbTEPHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSX.

OOyuenue 1Mo AMCUUIUIMHE BEAETCS C MPUMEHEHHEM TPAJAMIMOHHBIX ITOTOKOBO-TPYIIOBBIX
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIMOHHBIX TexHONorui. Ilpu ocyiecTBieHun o6pa3oBaTeIbLHOIO
npolecca Mo AUCHUILUIMHE UCHOb3YIOTCA CleAyoUe HHPOPMALMOHHO-TEIEKOMMYHHUKALIMOHHBIE
TEXHOJIOTUH: NIPE3EHTALMH ¢ IPUMEHEHHEM MPOEKTopa U nporpammsl PowerPoint.

6.2 MeToanuyecKkue yKa3aHHs JJIsl 00y4aIOMUXCsl MO0 OCBOEHHIO THCIHTILTHHBI

CamocrosiTennbHasi paboTa SBISIETCS OJHMM W3 BHUAOB YueOHBIX 3aHsaTui. Llens
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE CAMOCTOSITENIbHOE MOJyYEHUE CTYJIEHTAaMH HaBBIKOB
paboThl B MpOrpaMMe MaTeMaTHYECKOTO MOJCIIUPOBAHUS, PACCMATPUBAEMBIX B MPOIECCE U3YUCHUS
JUCLHUIIIIUHBI.

AynuTOpHAs CaMOCTOSTENIbHAS paboTa MO JUCIMILIAHE BBITOTHICTCS HA yUCOHBIX 3aHATHSIX
M10/1 HETIOCPEACTBEHHBIM PYKOBOJCTBOM IPEMNOJABATENS U IO €T0 33JaHUIO.

BneaynutopHas camocrtosiTesibHas paOoTa BBIMOJHSAETCA CTYJACHTOM IO  3aJaHUIO0
mpenoaaBarens, Ho 6e3 ero HemoCPeACTBEHHOTO Y4aCTHsl.

3adauu camocmoamenvHou padomosl cmyoenma:

- pa3BUTHE HaBBIKOB CAMOCTOSITENILHOM yueOHOU paboThI;

- OCBOEHHE COJIePKAHUS TUCIUILUINHBL;

- yriryOJeHue cofep KaHusl U OCO3HAHWE OCHOBHBIX IMOHATUI TUCIUIUINHBL

- HCIIOJIb30BaHNE MaTepualla, COOpPaHHOrO U MOJYyYEHHOTO B XOJI€ CAMOCTOATENbHbBIX 3aHITUH
U1 3QPEKTUBHOM MOATOTOBKHU K AU depeHIInanIbHOMY 3a4eTy.

Buouvi éneayoumopnoit camocmoamensvhoit pabomol:

- CaMOCTOSTEIbHOE U3yUEHHE OTAEIbHBIX TEM AUCLUIUIMHBI;

- paboTa ¢ KOHCIIEKTOM JICKITH

- IOATOTOBKA K JJAOOPAaTOPHBIM 3aHATHSIM;

- 0()OpMIICHHE OTYETOB I10 BHIMOJIHEHHBIM JJa0OPAaTOPHBIM PabOTaM U MOATOTOBKA K MX 3allUTE;

- MOATOTOBKA K MU dhepeHInaIbHOMY 3a4eTy.

JUJ1s BBIIOJTHEHNUS JIFOOOT0 BUJIa CAMOCTOSITEIbHON pa00Thl HEOOXOAUMO POUTHU ClIEAYyIOIINE
JTarbl:

- OTIpe/IeICHUE 1IN CaMOCTOSTeNIbHON paboThI;

- KOHKpEeTHU3alys 03HaBaTeIbHON 3a1auH;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENIbHON paboTe;

- BBIOOp a/IeKBaTHOI'O CIIOCO0a AEUCTBUS, BEAYIETrO K PEIICHUIO 3a/1a4H;

- IUTAaHUPOBAHUE PabOTHI (CAMOCTOATEIILHON MU C TOMOILBIO IIPENOAABATENs) HaJl 3alaHHEM;

- OCYIIIECTBIJIEHUE B MPOIIECCE BHITIOIHEHUS CAMOCTOATEILHOW PabOThl CAMOKOHTPOJIS
(TPOMEXKYTOYHOTO U KOHEYHOI'0) Pe3yJIbTaTOB PaOOThI M KOPPEKTHUPOBKA BHITIOJIHEHHS PAOOTHI.
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7/ MoH] OLIEHOYHBIX CPEJACTB

7.1 MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJIbTATOB 00y4eHUs!

B mpouecce 00yueHUsT HCTOIB3YIOTCS CIEAYIOLIUE OLEHOUYHBbIE (DOPMBI CAMOCTOATEIHHON

pa6OTBI CTYACHTOB, OLICHOYHBLIC CPCACTBA TCKYUICIO0 KOHTPOJA YCIIEBAEMOCTH M ITPOMEKYTOYHBIX

aTTECTaIlUU:

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

OHCHO‘IHHG CpeacTBa TCKyLICro KOHTPOJIA YCIICBACMOCTH BKIIFOYAOT KOHTPOJIBHBIC 3a/laHUA

o J'Ia60paT0pHBIM pa60TaM HHIUBHUAYAJIBbHO AJIA KaXX10T'0 06yqa}01ueroc;1.

B PE3YIbTAaTC OCBOCHUA NTUCHUIIMHBI (MO,Z[y.TIH) (1)OpMI/Ipy1-OTC$I CJICAYIOIHNC KOMIICTCHIUN

Ko
A HaumeHoBaHHe KOMIIETEHIIUH BbINYCKHUKA
KOMIEeTeHI[HH

Crioco6eH paboTaTh ¢ HOPMAaTUBHO-TEXHUYECKOM JOKyMEHTaIUeH,

OIIK-5. CBSI3aHHOU C MPO(ECCHOHATLHON JAEATEIbHOCTHIO, C YY€TOM CTaHJapTOB,
HOPM U IIPaBUII
Crioco6eH npoBOJUTH HAYyYHbIE SKCIIEPUMEHTHI C HCIOIb30BAHUEM

OIIK-11 COBPEMEHHOTO HCCIIEIOBATEIIBCKOTO 000PYI0BaHHS U TPHOOPOB, OIICHUBATH
pe3yJbTaThl UCCIIEAOBAHUM

7.2 lIkana u KPUTEPUU OLEHMBAHUS Pe3yIbTATOB 00y4eHH S

IlokazaTeneM olieHMBaHUS KOMIIETCHIIMI Ha Pa3JIMYHBIX 3TAllaXx Ux (I)OpMI/IpOBaHI/IH SABJIACTCA

JOCTHXXCHHC O6y‘laIOH_II/IMI/IC${ IUIaHUPYEMBIX PE3YJIbTATOB O6y‘leHI/I}I IO JUCHUITIIMHE (MOI[y.]'IIO).

Kp]/ITepI/II/I OLICHUBAHUSA
IToxa3arenn 2 3 4 5
He 3auTeno 3aureHo
3HaTh: OOyJatommiics OO0yyarontmiics OOyJatommiics OO0yyarontuiics
OcHOBHbIE JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
METPOJIOTHYECKHE MOJIHOE OTCYTCTBHE | HEMOJHOE YaCTHIHOE TMOJIHOE
NpaBuiia, HOPMBI U WM HEJIOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE
TpeboBaHus, COOTBETCTBHE CIIE/IIOLIMX 3HAHUN: | CICIYIOIINX 3HAHUI: | CIEAYIONMX 3HAHHMA:
(dbyHIaMeHTaIbHBIE crexyromux 3HaHui: | OCHOBHBIE OcHOBHBIE OcHOBHBIE
3aKOHBI IPUPOIBI; OcHoBHBIE METPOJIOTHYECKHE METPOJIOTHYECKHE METPOJIOTHYECKHE
OCHOBHBIE METPOJIOTHYECKHE npaBmiIa, HOPMBI U MIpaBuJa, HOPMBI U IpaBuJIa, HOPMBI U
¢dusnyeckne u IIPaBUIIA, HOPMBI U TpeboBaHus, TpeboBaHus, TpeboBaHus,
MaTeMaTH4ecKHe TpeOoBaHus, (yHnaMeHTaIbHbIE (dyHIaMeHTaIbHbIE (byHaMeHTabHbIE
METOJIBI (dyHIaMeHTaIbHbIE 3aKOHBI IPUPO/IBI; 3aKOHBI IPUPO/IBI; 3aKOHBI IPUPO/IBI;
HaKOIUICHMS, 3aKOHBI IPUPO/IBI; OCHOBHBIE OCHOBHBIE OCHOBHBIE
nepenayu u OCHOBHBIE (uzngeckne u ¢usngeckne u ¢usngeckue u
00paboTKH ¢busnueckue u MaTeMaTUYecKHe MaTeMaTH4ecKHe MaTeMaTHuecKHe
nHpopmanuu B MaTeMaTH4eCcKHe METO/IbI METO/IBI METOJIBI
obnactu METOJIBI HaKOIICHUS, HaKOIUICHHS, HaKOIUICHHS,
METPOJIOTHH H HaKOILICHHS, nepenadu u nepeiauu u nepeiauu u
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U3MEPHUTEITbHOM rnepenayu u 00paboTku 00paboTkn 00paboTKH
TEXHUKA 00paboTkn UHPOPMAIIIH B WHPOPMALINH B nHPOPMALIIH B
WHPOPMALINH B obiacti obmacTu obmactu
obyactu METpOJIOTUH U METPOJIOTUH U METPOJIOTHH U
METPOJIOTHH U HU3MEpPUTENbHON HU3MEPUTENIBHON HU3MEPUTENIbHON
HU3MEPUTENIBHON TEXHUKH TEXHHUKH TEXHHUKH
TEXHHUKH Jomyckarorcs Jomyckatorcst CBoOoaHO
3HAYUTEIbHBIC HE3HAUYUTEJIbHBIE omnepupyer
OIINOKH, OLINOKH, NPUOOPETEHHBIMU
MPOSIBIISIETCS HETOYHOCTH, 3HaHMSAMH.
HEJIOCTATOYHOCTh 3aTpyIHEHUS PU
3HaHWH, 110 ALY AHATUTHYECKUX
MOKa3aTeseu, onepanusx.
oOygarommuics
UCTIBITBIBAET
3HAYUTEIIbHBIC
3aTpyIHEHUS NIPH
ONepUPOBAHUH
3HaHUSAMU MIPU UX
MepeHOoce Ha HOBBIE
CHUTYaIHH.
YMmern: OObyJatommiics He OO0y4atomtmiics OObyJatormmiics OO0yuatontuiics
Hcnons3oBaTh yMEeT Wi B JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
HOpPMaTHBHBIE HEJIOCTaTOYHOH HETIOJIHOE YaCTUIHOE MIOJTHOE
TIPaBOBBIC CTEIICHU YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
JOKYMEHTBI, Hcnons3oBath CIJIETYFOLITNX CJICTYFOILITIX CIIETYFOLITNX
o0OpabaTsIBaTh HOPMAaTHBHBIE YMEHHH: YMEHHH: YMEHHH:
pe3yabTaThl IPaBOBLIE Ucnonws3zoBarh Hcnonws3oBaTh Hcnonw3oBath
HU3MepeHuil u JIOKYMEHTHI, HOpPMAaTHBHBIE HOPMAaTHBHbIE HOpPMaTHBHBIE
OIICHUBATh o0pabaTbIBaTh IIPaBOBBIE HpaBOBBIC IIPaBOBBIC
MOTPEIIHOCTH pe3yIbTaThl JIOKYMEHTBI, JIOKYMEHTBI, JIOKYMEHTBI,
U3MEpeHui, U3MEPEHUH U 00pabaTbIBaTh obpabaTbIBaTh 00pabartbIBaTh
BBIOMpATh CPEJCTBA | OLIEHMBATH Ppe3yibTaThl Ppe3yIbTaThl Ppe3yibTaThl
HU3MEpEHuN st MOTPELIHOCTH HU3MEpEHUH U HU3MEpPEHUN U HU3MEpEeHuil u
peneHns n3MepeHni, OLICHNBATb OLICHUBATh OLICHUBATh
KOHKPETHOH 3ajauyil | BHIOMpATh CPEACTBA | MOTPENIHOCTH TIOTPEITHOCTH MOTPEITHOCTH
B HU3MEpEeHuN A HU3MEpEeHU, HU3MEpPEHUH, HU3MepeHui,

npo(hecCHOHATBHOM
JIeSATETLHOCTH,
MIPUMEHSATH
(u3nvecKue 3aKOHBI
U MaTeMaTHYECKHE
METO/IBI JIJIsI
peleHust 3aaa4y
TEOPETHYECKOTO
TIPUKIITHOTO
xapakrepa.

pelreHus
KOHKpPETHOM 3a/1auu
B
npoQeCcCHOHATBHOM
JeSITEIIBHOCTH,
NPUMEHSITh
(usnUecKue 3aKOHBI
U MaTeMaTHYECKHE
METOIBI JUTS
pelIeHus 3aaaq
TEOPETUIECKOTO H
MIPUKIIATHOTO
xapakrepa.

BEIOMpATH CpelICTBa
U3MEpEeHUN AJid
penieHus
KOHKPETHOM 3a/1auu
B
npodeccnoHanbHOMI
JIeSITENbHOCTH,
MPUMEHSITD
(hm3nveckre 3aKOHbI
1 MaTeMaTU4YEeCKUe
METOJIbI JIJIst
penieHus 3anaqy
TEOPETUYECKOI0 U
MIPUKIIATHOTO
XapakTepa.
JonyckatoTcs
3HAYUTEbHBIE
OIIHOKH,
MPOSBIISIETCS
HEJ0CTaTOYHOCTD
YMEHHUH, 10 sy
IoKa3aTeJeH,
oOyJaromuics
HCIBITHIBAET
3HAYNTENbHBIE

BEIOMPATH CpeICTBA
WU3MEPEHUH i
petieHus
KOHKpPETHOM 3a/1auun
B
npoQeCcCHOHATBHOM
JIeSITEIbHOCTH,
MIPUMEHSTD
(u3nIecKre 3aKOHBI
U MaTeMaTH4YeCKue
METOJBI 15t
peuenus 3aaay
TEOPETUUECKOTO U
TIPUKJIATHOTO
xapakTepa.

‘VYMeHust OCBOEHHI,
HO JTOTYCKarOTCS
HE3HAYUTENIbHbBIE
OIINOKH,
HETOYHOCTH,
3aTpyAHEHUS IPU
AHAIUTUYECKUX
onepanusx,
NepeHoce YMEHHUH Ha
HOBBIE,

BEIOMPATH Cpe/ICTBA
U3MEpEHUN AJis
penieHus
KOHKPETHOM 3a/1auu
B
npodeccrnoHamTbHOM
JIeSATENBHOCTH,
MIPUMEHSITD
(u3nIecKue 3aKOHBI
U MaTeMaTU4ecKue
METOJIbI JIIst
peuieHus 3anaqy
TEOPETUYECKOTO U
TIPUKIIATHOTO
xXapakrtepa.
CB0o0OOIHO
omnepupyer
IpHOOPETEHHBIMHU
YMEHUSIMH,
MIPUMEHSIET UX B
CUTYaLUsAX
TTOBBIIIICHHOM
CJIOHOCTH.
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3aTpyIHEHUS MIPU HECcTaHIapTHbIE
OTIEpPUPOBAHUH CHUTYyaIHH.
YMEHHUSIMH TIPH UX
MEepeHOoce Ha HOBBIE
CHUTYaIH.
Baagers: OOyuaromuiicst He OO6yuaromuiics B OOyuaromuiics OO0yuaronuiics B
Hasbikamu BJIaJICeT WIN B HE0CTaTOYHOMH YaCTUYHO BJIAJCET - | TOJHOM 00beMe
00paboTKH HEe0CTaTOYHOU CTETICHU BIIAJIEeT: - HaBBIKAMHU BJIAJICET: -
SKCHEPUMEHTANBHBIX | CTENEHU BIaJEeT - Meroaamu 00paboTku HaBBIKAMH
JIaHHBIX ¥ OLIEHKH HaBBIKAMHU 00paboTku 9KCIIEPUMEHTAIBHBIX | 00paboTKH
TOYHOCTH 00paboTkn SKCTIEPUMEHTAIBHBIX | JAHHBIX U OLICHKU 9KCTIEPUMEHTAIBHBIX
HU3MEpeHui, 9KCTIEPUMEHTANBHBIX | JAHHBIX U OLCHKU TOYHOCTH JTAaHHBIX U OIICHKH
OpraHu3aliy U JAHHBIX U OLEHKH TOYHOCTH H3MEpEeHNH, TOYHOCTH
IUTAaHUPOBAHUS TOYHOCTH MU3MEPEHUH, OpTaHM3aINN | HU3MEpeHui,
KOHTpOJIsI, BEIOOpa H3MEpEeHnH, OpTaHM3aINH 1 TUTAHUPOBAHUS OpTaHM3aIIH U
TEXHUYECKOTO, OpraHu3alyy U IUTaHUPOBAHUS KOHTpOJIs, BEIOOpa IUTAaHUPOBAHUS
MaTeMaTHYeCKOTO U | TUIAHUPOBAHUS KOHTPOJIsI, BBIOOpa TEXHUYECKOTO, KOHTpOJIsI, BBIOOpa
METPOJIOTHYECKOTO KOHTpOJIs, BEIOOpa TEXHUYECKOTO, MaTeMaTHYECKOrO U | TEXHUYECKOTrO,
obecrieueHus TEXHUYECKOTO, MaTeMaTHYECKOTO U | METPOJIOTHYECKOTr0 MaTeMaTHYeCKOro U
KOHKPETHBIX 33Ja4. | MaTeMaTH4YecKOro U | METPOJIOTHYECKOro obecrieueHus METPOJIOTHUECKOTO
METPOJIOTHYECKOTO obecreyeHus KOHKPETHBIX 3ajau. obecrieueHust
obecrieueHUs KOHKPETHBIX 33/1a4. | HaBbIKM OCBOEHBI, KOHKPETHBIX 3a/1a4.
KOHKPETHBIX 33/1a4. OO0yuaromuiics HO JIOITyCKAaIOTCS CobonHO
HCTIBITHIBAET HE3HAYHUTEIIbHbIC MPUMEHSET
3HAYUTEIbHBIC OIIHNOKH, MOJTy9eHHBIE
3aTpyJHEHHS TIPU HETOYHOCTH, HaBBIKH B CUTYAIHAX
PUMEHEHAN 3aTpyIHEHUS IpU MIOBBIIICHHOM
HaBBIKOB B HOBBIX AHATTUTHYECKUX CII0’)KHOCTH.
CUTYyaIHAX. olepanusx,
IIEPEHOCE YMEHUH Ha
HOBEIE,
HEeCTaH/JapTHBIE
CHUTYAIHH.

IIxana oneHUBaHUSA NPOMEKYTOYHOH aTTecTalMu: A PepeHIHPOBAHHDIN 3a4YeT

[Ixamna onieHnBanus

Omnucanue

OTIIMYHO

BrinmonHeHb! Bce BUIBI yueOHON pabOThI, MPEAyCMOTPEHHBIE YUCOHBIM
maHoM. CTyJIeHT OeMOHCTPUPYET COOTBETCTBHE 3HAHWN, YMEHHM,
HABBIKOB TMPHUBEACHHBIM B TaOJHMIaX TMOKa3aTensiM, OIepupyer
MpUOOpPETEHHBIMHU 3HAHUSIMU, YMEHUSIMH, HaBBIKAMH, TIPUMEHSIET UX B
CUTyalMsX INOBBIIIEHHON CII0)KHOCTH, HE HUCIIBITBIBACT 3aTPyAHEHUU
NP AHAUIUTHYECKUX OINEpalusax, MEPEHOCE 3HAHMW M YMEHUW Ha
HOBbIE, HECTAHAAPTHBIE CUTYALUH.

Xopomo

BrinonHeHs! Bce BBl yueOHON paboThI, MPEAyCMOTPEHHBIE YUEOHBIM
w1aHoM. CTyIeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHH, HAaBBIKOB IIPUBEIEHHBIM B TA0JIMIIaX TOKA3aTENSIM, OIIEPUPYET
nproOpEeTEeHHBIMU 3HAHUSIMU, YMEHUSMHU, HABBIKAMH, IPUMEHSET UX B
CUTyallUAX TIOBBIIIEHHON cnoxkHocTH. [lpm 3TOoM MoOryt ObITh
JIOTyIIEHbl HE3HAUNUTENIbHBIE OINOKH, HETOUHOCTH, 3aTPyIHEHHS TIPH
AHAIUTUYECKUX ONepalusix, MepeHoce 3HaHUM W yMEHUU Ha HOBBIE,
HECTAaHIapPTHbHIE CUTYAIUH.

Y 10BIIETBOPUTEIIHHO

BrinonHeHs! Bce BBl yueOHON paboThI, MPEAyCMOTPEHHBIE YUEOHBIM
w1aHoM. CTyZleHT JEMOHCTPUPYET HEIOJIIHOE COOTBETCTBHE 3HAHMIA,
YMEHHMI, HaBBIKOB TMPHUBEACHHBIM B TaOlMLax I[OKazaTessm,
JIONYCKAIOTCS  3HAUMTENbHbIE OLIMOKH, TPOSBISIETCS OTCYTCTBHE
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3HaHWH, YMEHUH, HABBIKOB I10 Psly IIOKA3aTeled, CTyACHT UCIIBITHIBACT
3HAYUTEIIBHBIE 3aTPYAHECHHS IIPU ONEPUPOBAHWUU 3HAHUSAMU U
YMEHUSMM [IPU UX IIEPEHOCE HA HOBBIC CUTYALUU.

HeynosnersopurensHo

He BwmonHen oauH wuinum  Oosee BUIOB  y4eOHOW  paboOTHI,
MPEeIyCMOTPEHHBIX y4eOHBIM TMaHOM. CTyAEHT JEMOHCTPHUPYET
MOJIHO€ OTCYTCTBHE WJIM HEJIOCTAaTOYHOE COOTBETCTBHE 3HAHHM,
YMEHHI, HABBIKOB TMPHUBEACHHBIM B TaOlMIaX I[OKa3aTessM,
JIOTIYCKAIOTCSI 3HAYUTENIbHBIC OIIMOKH, TPOSBISECTCS OTCYTCTBHE
3HaHUM, YMEHMM, HaBBIKOB I10 POy IOKA3aTelei, CTYACHT HE MOYKET
OTIEpUPOBATh 3HAHUSIMHU W yYMEHHUSIMH TPH UX IEPEHOCE HAa HOBBIC
CUTYAIIUH.

Ika/ja oueHMBAHUS TEKYIIEr0 KOHTPOJIA:

HaunmenoBanue
KOHTPOJIS pe3yJIbTaToOB [Ikana orleHUBaHUS Onucanue
oOyueHus
3auteHo: O0yuarouiics K npouenype 3amutel
CaMOCTOSITENIEHO U BEPHO OTBETWJI | JTAOOpaTOPHOM pabOThI
Ha 2 3aJJaHHBIX Bonpocos. [Tpu JIOITYCKAIOTCSl CTYI€HTHI,
3TOM YBEPEHHO, JJOTUYHO, KOTOPBIE BBITIOJIHHUIIH padoTy,
MOCJIEZI0BATEIBHO U 0(pOpMUIIH B COOTBETCTBUU C
apryMEeHTHPOBAHO U3JIarai CBoe TpeOOBaHUSAMU OTYET O
Brinonnenue u 3amura .
. pelIeHue, UCTIONIb3Ys nabopaTopHoil pabote u
nabopaTopHoOil paboThI
npodeccruoHaIbHbIE TEPMUHBI U IIPEIOCTABUIIN €T0 K 3aLUTE.
MIOHSITHSL. ITpouenypa 3amUThl IPOXOIUT B
He 3auteno: OOyuarommiics ¢dbopme ycTHOTO omnpoca
OTBETUJI MEHEE YeM Ha 2 Kaxaoro cryneHta. CTyIeHTy
MIOCTaBJIEHHBIX BOIMPOCA. 3aJjaeTcs 2 BONpoca Ha TeEMY
nabopaTopHON pabOTHI.

7.3 OueHoYHbIE CPeICTBA

7.3.1 Tekymmii KOHTPOJIb

Tunosslie Borpock! 171 1abopaTopHOi padoThl 1

1. Kakoro otnnune Bxoa0B 10...13 ot 14...15

2. CKOJIBKO TaiMEPOB MOKHO PEAJIU30BATh HA UCCIEAYEMOM pelie

3. Kako¥ ayeMeHT MO3BOJIAET CeNaTh 3aA€PKKY BPEMEHH BKIIFOUCHHUS?
4. OnumuTe XapaKTepUCTUKH paboThl HeAETbHOTO TaiMepa?

5. Uro obecnieunBaet napameTp D npu 3aianum Ha Talimepe U cueTynke?

TunoBble Borpock! 1711 1abopaTopHON paboThI 2

1. Yto o3HauaeT TepMUH «paboure OUTHDY

2. Kakue pexxuMbl MOKET peain30BaTh TauMep

3. Kakoe MakcuMalibHOE YHCIIO MOCIIE0BATENIEHO COETUHEHHBIX KOHTAKTOB MOKET OBITh B

nernu PKC?
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4. Kaxoii emie Tum taiimepa MOKHO UCIIOJIb30BATh JUIsl COCTABJIEHUS TPOIPaMMBbI
yIpaBJICHUS IBUTATEIeM?
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 3aJaHUU Ha TaiiMepe U cueTdyuke?

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

4. OnuuuTe XapaKTepUCTUKH pabOThl JUCKPETHOrO Kommaparopa?

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

Turnossie BOIIpOCH! AJ1s1 1TabopaTopHOH paboTh 4

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

2. Yro obecnieunBaet napamerp R npu 3aganum Ha TaiiMepe U cyeTyuKe?
3. Bo3MOHO 111 pelleHue 3a/1a4u yrnpaBieHus 0e3 c4eTYuKoB?

4. OnuumTe XapaKTepUCTUKU padOThl aHAJIOTOBOr0 KoMIaparopa?

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

Tunossie BOMPOCHI IS J1a0OPAaTOPHOM pabOTHI 5

1. Kakyro MakcUMalIbHyI0 YCTaBKY MOKHO 33/1aTh CUETUUKY?

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

3. B ueMm oTiiuMe KaJeH1apHOTO U HEAEIBHOrO TaliMepOB?

4. Kak peann3oBath (GyHKIHIO OTOOpasKEHHS COOOIICHHSI Ha TTaHEen?

5. BO3MOXXHO JI1 pellieHue 3a/1a4i yrpaBieHus 0e3 TaitmepoB?

Tumnossle Bopock! Aj1s 1abopaTopHOH paboThI 6

1. Kakue Bubpl TalitMEpOB MOKHO 33]1aTh Ha UCCIIEAyeMOM perie?

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 HUCHOIb30BaTh?

5. Yro 3HaUMT ycTaBKa Taiimepa?

TunoBbie BOMPOCHI 151 JTa0OpaTOPHOU paboTHI 7

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

2.B yem otnmume s1361K0B iporpammupoBanusi LD u FBD?

3. Uto obecnieunBaeT mapameTp S MpH 3aJJaHUM BBIXOJJHOT'O CHUTHaJa?
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€HEpPATOp UMITYJIbCa?

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 a1eMeHT 1o3BOJISIeT peaan30BaTh BblJIauy MOBTOPSIOIIETOCS UMITYJIbCA 33/1aHHON
JUTUTEIBHOCTU ?
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7.3.2 IlpoMexkyTOUHASL ATTECTAIUA

Bonpocs! 1is 1upepeHiHpOBAHHOIO 3a4eTa:
OIIK-5. Cnoco6eH padoTaTh ¢ HOPMAaTHBHO-TEXHHYECKOI TOKyMeHTaluel, CBSI3aHHOM ¢
npogeccHOHAIBHOM 1eITeIbHOCTHIO, C Y4€TOM CTAHAAPTOB, HOPM H IPABUJI

1 Hsmepurensusie npeodpazosatenu (UI1), naznauenue,

2 XapaKTepHCTUKH COCTaBIAIOIIMX Ipoliecca H3MEpeHU (OOBEKT HU3MEpeHHUs,
MIPUHIINAIT U3MEPEHUS], METOJI U3MEPEHUS, YCIOBUS U3MEPEHUS

3 XapaKkTepHCTUKU COCTABISIOMIMX Ipolecca H3MEpeHH (CpencTBO HU3MEpeHwus,
YCIIOBUSI U3MEPEHHUS)

4  Knaccuduxanus cpefcTB U3MEPEHUN AIEKTPUUECKUX BETUUUH

5 Kuaccugukanus METOI0B U3MEPEHUN

6 TpebGoBanus, NpeabsIBIsIEMbIE K U3MEPUTEIBHBIM IPUOOPAM.

7 Knaccudukaiuys MeTo0B H3MEPEHUH

8 Cpencrra u3mepenuii. Knaccudukarus cpecTB u3MepeHUN

9 Merposaoruueckue XapakKTepUCTHUKU CPEICTB U3MEPECHUIA.

10 Knaccudukarus norpenHoCTen.

11 TlpenenbHBIC H3MEPUTEIHHBIE HHCTPYMEHTHI (KaIHOPBbI, Ia0JIOHHI. )

12 TIpuGopsl pacxona. [IpuGopsl n3MepeHus ITaBICHUS

13 Bunasl kanuOpoB, METOTMKU KOHTPOJIA.

14 Yro Takoe mkana pusnueckoi BenuunHbI? Kakue BUabI mIKai BBl 3HaeTe?

15 HazoBure ocHoBHbIe equHUIBI CU 1 UX pa3MepHOCTb.

16 Yro Ha3wiBaeTCs CTaHAapTH3ALUECH?

17 B uem 3akiroyaeTcs CyIHOCTh CUCTEMBI CTaHAapTU3alun?

18 Ilepeuncnute OCHOBHbBIE (PYHKIIMH CTaHAAPTU3ALINH.

19 Yrto cocraBnsieT OCHOBBI CUCTEMBI cTaHAapTU3anuu B Poccun?

20 Tlepeuncnute OCHOBHBIE LIEJTH CTAHIAPTU3AIUH.

21 TlepeuncnauTe OCHOBHBIE OpraHU3allMM, 3aHUMAaroLIMecs HH()OPMAIMOHHBIM
oOecrieyeHreM paboT Mo cTaHAapTU3anuu B Poccun u 3a pyoexom.

22 KaxkoBa cdepa IesaTenbHOCTH U OCHOBHBIC IeNIn MexXTyHapO HONH OpraHW3aIiy 110
CTaHAapTH3aIUu?

23 Kaxkwue 3agauu ctaBsitcs nepen komureramu MCO?

24 TlepeuncnauTe OCHOBHBIE MEXIYHAPOJHBIE OpTaHU3aAIMH, Yy4YacTBYIOIIME B
MEXIYHapOaAHOM cTanfapTu3anun? KakoBbl MX OCHOBHBIE 33J]aud U MEPCIEKTUBHBIE
HaTpaBIIEHUS AEITETbHOCTH?

OIIK-11. Cnoco6eH npoBOAUTH HAYUYHbIe IKCIIEPHMEHTHI € MCII0Ib30BAHUEM COBPEMEHHOI0
HCCI1e10BATE]IbCKOr0 000py10BaHMs H NIPHOOPOB, OLEHUBATHL Pe3y/IbTAThI HCCIE10BAHUI

25 Croco0Obl U3MepeHHst MEKTPHUUECKUX BETUUUH

26 Metoapl 1 CpeIcTBa U3MEPEHUS K KOHTPOJISI TEMIIEPATYPHI M BIAXKHOCTH.

27 Yro mpencrapinsieT co0oii hruznyeckast BeuanHa?

28 Yro Ha3bpIBaeTCs 3HaAUCHUEM (DPU3MUYECKON BEIINUMHBI?

29 CurHaisl U3MEPUTEIEHOW HHPOPMAIINH.

30 TMoHsTHA: DaTYHMK, YyBCTBUTEIHHBIN JIEMEHT.

31 Kakwue 3a1aun BBITOJIHAET JaTYUK?

32 OcCHOBHBIE XapaKTEPUCTHKH (TapaMeTphl) TATINKOB PU3UIECCKUX BEITHUUH.

33 Kakwue morpenrHocTd BO3HUKAIOT MPH U3MEPEHNUHU (PH3HMUECKON BETMYMHBI TATINKOM?
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35
36
37
38

39
40
41
42
43
44
45
46
47
48
49

50
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B 4yem cyTh MOHATHIA: TOPOT pearupoBaHusl, TUCTEPE3NC, pa3pelIarollas CIoCOOHOCTh
NATYUKOB?

Knaccudukanus 1aTaukos.

['enepatopHble U MapaMeTpUUYECKUE JATYUKU

JluHamMuueckuiil U CTaTUYECKUN PEeKUM pabOThI TaTYUKOB

OObsicHUTE BIMSIHME BHEIIHMX YCJIOBMM, M3MEPUTEIbHOW ammaparypbl Ha
MOTPEIIHOCTH U3MEPEHUS TaTYMKOM

UYto omnpenensieT NOrperHoCTh Pe3UCTUBHBIX JaTYNKOB?

Kak paGoTaioT HHIYKTUBHBIEC JATYHKH ITEPEMEIICHNUs !

[Tpunumn paboThl EMKOCTHBIX TaTYMKOB IEPEMEILICHUS

OcoOenHocTy pabOTHl ONTUYECKUX MOIYIPOBOAHUKOBBIX JATYUKOB I€PEeMEIICHUS
Kak (pyHKIIMOHUPYET AATYHUK YTIOBBIX IIepEeMEIICH i ?

Yem onpenensercs ObICTPOACHCTBHE JaTYUKOB ITepeMeeHus?
[Tbe303nexkTpruueckuii 3pdext

OcobeHHocTH (YHKIMOHUPOBAHUS M KOHCTPYKIIMU TTHE30JIEKTPHUECKUX JATIYMKOB
OcoOeHnHOCTH PabOTHI ANEKTPOMEXAaHMUECKHUX JATYMKOB pacxoa

KouncTpykuuu Tepmonap u o01actv mIpuMeHEHUN?

OObsicHUTE 3aBUCUMOCTb CONPOTHUBIIEHUS IOJYIPOBOAHUKOB OT IapaMeTpOB
CBETOBOI'0 MOTOKA

Kak pa6oratot u yctpoeHsl HoTOpe3ucTopsi?



