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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 W cpencTBa

dbopMUpOBaHUE y 00YYAFOIIUXCS CICAYIOMNX KOMITETESHITUH:

HU3MEpPEHUI»

Koa v HaumeHoBaHue
KOMIIeTeHIN 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 CTaH/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. OcymecTBiser
MOMCK W aHAJH3 OTIEIBHBIX
MOJIO’KEHUI HOPMATHUBHO-

3HaTh:

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

Ymeth: Mcnonn30Barhb
HOPMATHUBHBIC ITPABOBBIC
JIOKYMEHTBI, 00pabaTbIBaTh
pe3yJIbTaThl U3MEPEHUIN U
OIICHUBATD MTOTPEITHOCTH
U3MEPEHUI

Baagern:

HaBbIKAMU 00pabOTKU
IKCIIEPUMEHTATBHBIX JIAHHBIX
1 OLICHKU TOYHOCTH

MMPUMCHATH METOALI KOHTPOJIA
Ka4yecTBa U3EINi 1 00BEKTOB
B cdepe npodeccrnoHalbHON
NeSITebHOCTH;

OCHOBHBIE METOJIbI KOHTPOJIS
Ka4yecTBa B TEXHHUUECKUX
CUCTEMaX;

OIIK-13.2. [Inanupyer
W3MEpEHUS IS
OCYIIECTBICHUS OLIEHKH
KayecTBa N34eIUi 1 OOBEKTOB
B chepe npodeccuoHaNbHON
NeSATEIIbHOCTH,

OIIK-13.3. Beimonsier
W3MEpPEHUS U PaCUCTHI,
HaIpaBJICHHbIC HA KOHTPOJIb
KayecTBa N34eIUi 1 OOBEKTOB
B chepe npodeccuoHaNbHON
JESATSILHOCTH.

TEXHUYECKON JOKYMEHTALIMM | U3MEPEHUM
MIPU TPOEKTUPOBAHUU
00BeKTOB MpohecCuoHaATBHOM
JESTEIbHOCTH.

OIIK-13. Criocoben OIIK-13.1. [Tonumaer 3HaTth:

OCHOBHbIE (PU3NYECKHUE U
MaTeMaTHYeCKUEe METOIbI
HAKOIUICHHUS, Iepejaul U
00paboTKH HH(POPMALINH B
00JacTl METPOJIOTHH U
U3MEPUTEIBHON TEXHUKU
YMmeTn: BIOUpaTh CpescTBa
U3MEPEHUH JUIsl peleHHs
KOHKPETHOM 3a7a4M B
npodeccHoHaNBHOMI
NEeSITeTbHOCTH, IPUMEHSITh
¢du3nueckre 3aKOHbI U
MaTeMaTH4eCKUe METOJIbI JIJIs
peleHus 3aaa4
TEOPETUYECKOT0 U
MPUKIIQJHOTO XapakTepa
Baajgern:

HaIpaBJICHO Ha




OpraHu3aly U TUIAHUPOBAHUS
KOHTPOJIsI, BBIOOpa
TEXHUYECKOTO,
MaTeMaTU4eCcKoro u
METPOJIOTUYECKOTO
o0ecreyeHnst KOHKPETHBIX
3aja4

2 MecTO TUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

JlucuuiuinHa OTHOCHTCA K 00s3aTenbHON dvactu Onmoka bl «Jluctummuaer (MOITyIn ).

JucuuninHa HemoCpeICTBEHHO CBsI3aHa CO CIIEAYIOMUMU JUCHUILTUHAMU U nipakTukamu OOIT:

Jluneitnas anredpa;

Pagmomarepuansl U pafuOKOMIIOHEHTHI;

PannorexHuveckue CUCTEMBI,

PagnorexHuueckue 1en U CUTHAbI,

TexHu4eckue cpecTBa aBTOMaTU3alNH;

TexHuyeckoe 00CIy>KUBaHNE U PEMOHT 000PYIOBaHMS,

DIIEKTPOTEXHUKA.

3 CTpyKTypa H coiep:KaHue AUCHUTLTHHBI
OO61as TpyA0€MKOCTh IUCHUIUIHHBI COCTaBisieT 3 3aueTHble enquHullbl (108 yaco).
3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH

3.1.1 Ounas popma oOyueHus

Ne n/m . Kosmuecto | 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 ToMm uucne:
2.1 | Pabota c KOHCIIEKTOM JICKIIHiA 18 18
2.2 | IlogrotoBka 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 TemaTnyeckuii MJIaH U3y4YeHUS TUCIUNIUHBI

3.2.1 Ounas popma oOydeHuUs

Paszgenanl/TeMbl
JACHUATINHBI

TpynoeMKoCTD, 4ac

Bcero

AynuTopHasi padora

Jlexknuum

Cemunapckue/
MPAaKTUYECKHE
3aHATHS
JlaboparopHsble
3aHATHS

[IpakTnueckas

IIoAroTOBKa

CamocrosTebHASA
padora

Pa3zgen 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 H3MEPEHUH.
[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 o0OecrnieueHue,
uHTepodeiic, pynkunonan. [Iposepka
paboThI CXEMBI € OCIEI0BATEIbHBIM,
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,
KJ1accuuKanmsi, XxapakKTepUCTUKH,
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 OLIEHUBAHUS Pe3yJIbTAaTOB 00y4eHusI

B nporuecce 0oOyueHHs MCIONIB3YIOTCS CIEAYIOIINE OLIEHOYHBIE (OPMBI CAMOCTOSATEIHHOM
paboTHI CTY/IEHTOB, OIICHOYHBIE CPEJCTBA TEKYIIEro KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOUHBIX
aTTecTaluu:

- 3aIUTa J1a00PaTOPHBIX padoT;

- ¢ depeHIIPOBAHHBIN 3a4eT.

O1eHOUYHBIE CpEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIC 33/1aHUS

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 HaumeHoBaHMe KOMIIETEHIIMHU BbINTYCKHUKA
KOMIIeTeHIIUH

CrniocobeH paboTaTh ¢ HOPMAaTUBHO-TEXHUUECKOW JOKyMEHTAIUEH,

OIIK-5. CBSI3aHHOU C MPO(ECCHOHATLHON JEATEIBHOCTHIO, C YU€TOM CTaHIapTOB,
HOPM U IIPABUI

OIK-13 CrniocoOeH NpUMEHSTh METO/Ibl KOHTPOJIS Ka4eCTBa U3/EI1i U 0ObEKTOB B
cdepe mpodeccnoHATEHOM 1A TETPHOCTH

7.21llkana ¥ KPpUTEPUU OLIEHMBAHUSA Pe3yJIbTATOB 00y4eHU S

[Tokazarenem olleHMBaHMSI KOMIIETEHIIMM Ha pa3IMYHbIX 3Tanax ux GOpMUPOBAHUS SBISETCS

JOCTHXKEHNE 00yJaroIMMHUCA IIJIaHUPYEMBIX Pe3yJIbTaTOB 00yUeHHs MO AUCIUIINHE (MOAYIIIO).

Mokasarenn > KgnTepnn OHeHI/IBaH4I/Iﬂ -
3HaTh: OO6yuatommiics OO6yuatrommiics OOGyuarouuiicst OGyuatouuiics
OcHOBHBIE JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
METpPOJIOTUYECKUE II0JIHOE OTCYTCTBHE | HEMOJHOE 4acTUYHOE HOJIHOE
NpaBuiia, HOPMBI U WM HEJIOCTATOYHOE | COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHUE
TpeboBaHus, COOTBETCTBHE CJICTYIONINX 3HAHUH: | CIEAYIOINX 3HAHUH: | CIEAYIONINX 3HAHHH!
(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,
MaTeMaTH4ecKHe TpeOoBaHus, (dyHaMeHTaIbHbIC (byHaMeHTaIbHbIE (byH1aMeHTalbHbIe
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 ¢busnueckue u MaTeMaTH4eCcKHe MaTeMaTHYeCcKHe MaTeMaTHYecKHe
nHpopmanuu B MaTeMaTH4ecKHe METOJIBI METOJIbI METOJIBI
obuactu METOJIBI HaKOIUICHHS, HaKOIICHHS, HaKOIUICHHSI,
METPOJIOTHH U HaKOIUICHHS, repeiaun u nepesiauy u nepesiauu u
HU3MEPUTENIBHON nepeaavu u 00paboTkn 00paboTkn 00paboTku
TEXHUKU 00paboTkn nHdopmanuu B nHdopmanuu B nHdopmanuu B

nHdopmanuu B obJslactu obnactu obnactu
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obnactu METPOJIOTHH U METPOJIOTHH U METPOJIOTHH U
METPOJIOTUHU U HU3MEPUTENBHON U3MEPUTENIBHOM HU3MEPUTENBHOMN
N3MEPUTENBHOMN TEXHUKH TEXHHUKH TEXHHUKH
TEXHHUKH Jomyckatorcst Jomyckarorcs CBoOoaHO
3HAYUTEJbHBIE HEe3HAYHTENbHbIE onepupyer
OLINOKH, OILIMOKH, NPUOOPETEHHBIMU
TIPOSIBIISIETCS HETOYHOCTH, 3HAHMSMH.
HEeI0CTaTOYHOCTb 3aTpyJHEHHS PU
3HAHMH, 110 PALY AHAJTUTUYECKUX
ToKa3aTeseH, onepanusx.
oOygaromuiics
HCTIBITHIBACT
3HAYUTEIIbHBIE
3aTpyIHEHUS PU
OIIEpPUPOBAHHUU
3HAHHUSMH IIPU UX
NIepeHOCe Ha HOBbIE
CHUTYyallHH.
YMmers: OOyuJaronumiics He OOyuarormiics OO0yuatomuiics OO0yuatromuiics
Hcnonp3oBaTh yMeeT WK B JE€MOHCTPHUpPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
HOpPMaTHBHBIE HEJ0CTaTOYHOU HETOJIHOe YaCTUYHOE MIOJTHOE
TIPaBOBBIC CTENICHU YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
JOKyMEHTBI, Hcnons3oBath CJIC Ty FOLITIX CJIETYFOLITNX CIIETYFOLITNX
o0OpabaTsIBaTh HOPMAaTHBHBIE YMEHUH: YMEHHH: YMEHHH:
Ppe3yIbTaThI TIPaBOBBIC Hcnons3oBath Hcnonb3oBaTh Hcnonbs3oBaTh
N3MEpeHNH 1 JOKYMEHTHI, HOPMAaTHBHBIE HOpPMaTHBHBIC HOpPMaTHBHBIC
OILICHUBATh 00pabaTbIBaTh TIPaBOBBIC MIPaBOBEIE TIPaBOBBIC
MOTPEIIHOCTH pe3yIbTaTh JIOKYMEHTBI, JIOKYMEHTBI, JIOKYMEHTBI,
U3MepeHui, U3MEpEeHu u o0OpabaTbiBaTh 00pabaThIBaTh 00pabaThIBaTh
BBIOMpATH CPE/ICTBA | OLIEHUBATH pe3yIbTaThl pe3yIbTaThI pe3yIbTaTh
HU3MEpPEHUN I IIOTPELIHOCTH HU3MEpPEHUN U HU3MEpEHUN U HU3MEpPEHUN U
pereHus U3MEpPEeHHil, OLICHUBATh OLIEHHBATh OLICHHMBATh
KOHKPETHOH 3ajauil | BBHIOMpATh CPEACTBA | HOTPELIHOCTH MOTPEITHOCTH MOTPEITHOCTH
B HU3MEpEeHuN A HU3MEpEHUH, HU3MEpeHUil, HU3MepeHui,

npodeccHOHAIBEHOM
JIeATEeTbHOCTH,
MIPUMEHSTh
¢dusHUecKne 3aKOHBI
1 MaTeMaTH4YeCKHe
METOBI JUIS
pereHus 3aaa4
TEOPETHYECKOTO U
MIPUKIIAJHOTO
Xapaxrepa.

penreHus
KOHKPETHOM 3a1aun
B
po(heCcCHOHATBHOM
JIeSATELHOCTH,
PUMEHSTh
(usnUecKue 3aKOHBI
U MaTeMaTHYECKHE
METOJIBI JIst
peueHus 3aaa4d
TEOPETUYECKOTO U
TPUKIITHOTO
xapakrepa.

BEIOMPATH CpEICTBA
HU3MEpEeHuN A
penreHus
KOHKPETHOH 3a1a4u
B
npoQeCCHOHANTBHOM
JIeSITEILHOCTH,
PUMEHSITh
(usnUecKue 3aKOHBI
U MaTeMaTU4YeCKHe
METOIBI JUTS
pelIeHus 3aaaq
TEOPETUUECKOT0 U
MIPUKIIATHOTO
xapakrepa.
Homyckarores
3HAYHUTEIIbHBIC
OIIMOKH,
MIPOSBIISIETCS
HEJI0CTaTOYHOCTh
YMEHUH, 110 psAay
roKasareJei,
oOygaromuics
HCTIBITHIBACT
3HAYHUTEIIEHBIC
3aTpyIHCHUS MIPH
OIEPUPOBaAHUH
YMEHHUSMH MIPH UX

BEIOMpATH CpeICcTBA
HU3MEpEeHuN s
pemeHus
KOHKPETHOH 3a/1aun
B
npodeccnoHanbHOM
JIeATENBHOCTH,
MIPUMEHSTh
(bu3nyeckre 3aKOHBI
U MaTeMaTHYCCKHe
METOMBI IS
pelIeHus 3a1a4q
TEOPETUYECKOI0 U
MIPHUKJIIATHOTO
XapakTepa.

YMeHHUsT OCBOCHBI,
HO JIOTTYCKAaIOTCS
HE3HAYNTEIIbHBIC
OIIIHOKH,
HETOYHOCTH,
3aTPYIHEHUS TIPH
AHATUTHYCCKIX
orepanusx,
HNEePEeHOCce YMEHUH Ha
HOBEIE,
HECTaHIAPTHEIC
CUTYAIIHH.

BEIOMPATH Cpe/ICTBA
HU3MEpEeHuN s
penreHus
KOHKPETHOH 3a/1a4u
B
npodeccrnoHamTbHOM
NIeSITEIILHOCTH,
MIPUMEHSTh
(u3nUecKre 3aKOHBI
1 MaTEeMaTUYECKUE
METO/BI JUIS
pelreHus 3a1a4q
TEOPETUYECKOTO U
MIPHUKJIATHOTO
xapakrepa.
CB0001HO
omnepupyer
IprOOPETEeHHBIMHU
YMCHHSMH,
MIPUMEHSET UX B
CUTYyAIHsIX
MOBBIIEHHOH
CIIOKHOCTH.
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Baagern:
Hagsixkamu
00paboTKH
IKCICPUMCHTATBHBIX
JTAHHBIX ¥ OIICHKU
TOYHOCTH
U3MEpeHul,
OpraHu3aIuy U
TUTAHUPOBAHHUS
KOHTPOJISA, BEIOOpa
TEXHUYECKOTO,
MaTeMaTHIeCKOTO U
METPOJIOTHIECKOTO
oOecrieucHus
KOHKPETHBIX 3a/1a4.

NIEPEHOCE Ha HOBBIC
CHUTYaIWH.
OOyJatommiics He OO6yuJatommiics B OO6yuatomntmiics OO0yuarommiics B
BJIAJICET WIN B HEJIOCTaTOYHOH YaCTHYHO BIIAJICET - | MOJHOM O00BEMeE
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 JTAaHHBIX U OLIEHKH
JIAHHBIX ¥ OLIEHKH TOYHOCTH N3MEpEeHuid, TOYHOCTH
TOYHOCTH HU3MEpPEHUH, OpraHu3aluu U HU3MeEpeHui,
H3MEpEeHnH, OpTaHM3aINd | IUTAaHUPOBAHUS OpTaHM3aIIH U
OpTaHM3aINN | TUTAHUPOBAHUS KOHTPOJIS, BBIOOpa IUTAaHUPOBAHUS
IUTAHUPOBAHUS KOHTpOJIsI, BEIOOpa TEXHHYECKOTO, KOHTpOJIsI, BEIOOpa
KOHTpOJIsI, BEIOOpa TEXHHYECKOTO, MaTeMaTHYECKOTO U | TEXHUYECKOTO,
TEXHHYECKOTO, MaTEeMaTUYeCKOro U | METPOJIOTMYECKOTr0 MaTeMaTH4ecKoro u
MaTEeMaTUYeCcKOro U | METPOJIOTHYECKOTro obecreueHus METPOJIOTHYECKOTO
METPOJIOTHYECKOTO obecneueHus KOHKPETHBIX 33/1a4. | oOecreyeHus
o6ecnequHﬂ KOHKPETHBIX 3aaad4. HaBbiku OCBOCHHI, KOHKPETHBIX 3a7a4.
KOHKPETHBIX 3a]1ay. OOyyaromuiicst HO JIOIyCKaIOTCs CBoOoaHO
HUCIIBITHIBACT HC3HAYUTCIIBHBIC MIPUMEHACT
3HAYUTEIIbHBIC OIIMOKH, MOJTy9eHHBIE
3aTpyIHEHUS IpU HETOYHOCTH, HaBBIKH B CUTYaIHIX
MIPUMEHEHUN 3aTpyJHEHHS IPU MIOBBIIICHHOM
HaBBIKOB B HOBBIX AHATUTHYCCKUX CJIO’KHOCTH.
CHUTYaIHAX. oTeparnmsix,
NepeHoce yMEeHU Ha
HOBBIE,
HecTaHJapTHbIC
CUTYAIUU.

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

[Ixama orteHnBanus

Omnucanue

OTIIMYHO

BrinmonHeHbl Bce BUABI yUeOHON pabOThI, MPEAyCMOTPEHHBIC YUSOHBIM
maHoM. CTyJIeHT OeMOHCTPUPYET COOTBETCTBHE 3HAHWUN, YMEHHM,
HABBIKOB TMPHUBEACHHBIM B TaOJHMIaX TMOKa3aTensiM, OMepUupyer
MpUOOpPETEHHBIMHU 3HAHUSIMU, YMEHUSIMH, HaBBIKAMH, TIPUMEHSIET UX B
CUTyalMsAX INOBBIIIEHHON CII0)KHOCTH, HE UCIBITBIBACT 3aTPyAHEHUU
NP AHAUIUTHYECKUX OIEpalusaX, MEPEHOCE 3HAHWW M YMEHUW Ha
HOBbIE, HECTAHAAPTHBIE CUTYALUH.

Xopo1o

BoinonHeHs! Bce BBl yueOHON paboThl, IPEAyCMOTPEHHBIE YUEOHBIM
w1aHoM. CTyIeHT IEMOHCTPUPYET 4aCTUYHOE COOTBETCTBHUE 3HAHMIA,
YMEHH, HAaBBIKOB IPUBEIEHHBIM B TA0JIMLIaX TOKA3aTENSIM, OIIEPUPYET
npuoOpPEeTEeHHBIMU 3HAHUSIMU, YMEHUSMHU, HABBIKAMH, IPUMEHSET UX B
CUTyallUsAX TIOBBIIMIEHHON cioxkHocTH. [Ipm 3TOM MoOryt OBITH
JIOTyIIEHbl HE3HAUNUTENIbHBIE OINOKH, HETOUHOCTH, 3aTPyIHEHHS PU
AHAIUTUYECKUX ONepalusix, MepeHoce 3HaHUM W yMEHUU Ha HOBBIE,
HECTAaHIaPTHbHIE CUTYAIUH.

VY 10BIIETBOPUTEIIHHO

BrinonHeHs! Bce BBl yueOHON pabOoThl, MPeAyCMOTPEHHBIE yUEOHBIM
mw1aHoM. CTyZleHT JEMOHCTPUPYET HEIOJIIHOE COOTBETCTBHE 3HAHMIA,
YMEHHMI, HaBBIKOB TMPHUBEACHHBIM B TablWLax I[OKazaTessm,
JIOMTyCKAIOTCS 3HAUYMUTENbHBIE OLIMOKM, TPOSBISAETCS OTCYTCTBHUE
3HaHWM, YMEHHI, HABBIKOB I10 Psy OKA3aTeIeH, CTYIEHT UCIIBITHIBAET
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3HAQUUTEIIBHBIC 3aTPyAHEHUS IIPpU  ONEPUPOBAHMM 3HAHUAMHU U
YMEHUSAMM [IPU UX IEPEHOCE HA HOBBIE CUTYALUU.

HeynosnerBopurensHo

He BoimonHeHn oxuH wium  Oosee  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, YMEHHH, HABBIKOB 110 Psy 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 .
. pellieHue, UCTI0Nb3Ys nabopaTtopHoi paboTte u
nmabopaTopHOi 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 Texkymmii 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 Bompocs! A 1abopaTopHON paboThI 2

1. Yto o3HayaeT TepMHUH «paboune OUTHD)

2. Kakue pexrMbl MOXKET peajin3oBaTh Taiimep

3. Kakoe MakcuMaIbHOE YHCIIO MTOCIIEN0BATEIFHO COEANHEHHBIX KOHTAKTOB MOYKET OBITh B

nemnu PKC?
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4. Kaxoii enie TuI Taiimepa MOYKHO UCIIOJIb30BATh ISl COCTABIIEHUS IIPOrPaMMBI
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. OnuiuTe XapaKTepUCTUKU pabOThl JUCKPETHOIO KoMraparopa?

5. B ueM ocHOBHOE OTIIYKE «paboyero OUTa» OT «OUTa yaepKAHUI»?

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. Bo3MOXHO J1u pelieHue 3a/1a4u yrpaBieHus 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 MakCUMaJIbHYI0 YCTaBKY MOKHO 337aTh CUETUUKY?

2. Kakoe MakcuManbHOE YHCIIO MOCIEI0BATEILHO COSAMHEHHBIX KOHTAKTOB MOXKET OBITH B
nemnu PKC?

3. B ueMm oTiiuMe KaJeH1apHOTO U HEAEIBHOrO TaliMepOB?

4. Kak peann3oBath (GyHKIHIO OTOOpasKEHHS COOOIICHHSI Ha TTaHEen?

5. BO3MOXHO JI1 pelieHne 3a/1a4u yrpaBieHus 0e3 TaiiMepoB?

Tumnossle Bompock! Aj1s 1abopaTopHOH paboTh! 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 UCHOIb30BaTh?

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 XapaKTepUCTUKU padOThI KaJIEHJApHOTO TaiiMepa?

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 a1eMeHT 1o3BOJISIeT peaan30BaTh Bblauy MOBTOPSIOIIETOCs UMITYJIbCa 3aJaHHON
JUTUTEIBHOCTU ?
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7.3.2 IIpoMe:xyTOUHASI ATTECTAIUSA

Bonpocs! 1is 1upepeHiHpOBAHHOIO 3a4eTa:

OIIK-5. Cnoco6eH padoTaTh ¢ HOPMAaTHBHO-TEXHHYECKOI TOKyMeHTaluel, CBSI3aHHOM ¢
npogeccHoHAIbHOI 1eSITeIbHOCTHIO, € Y4€TOM CTAHAAPTOB, HOPM U NPABUJI

1
2

M3mepurensHble ipeodpaszoBarenu (MI1), HazHaueHue,
XapaKTEepUCTHKH COCTABISIONINX MPOIecca U3MEPEHH (00BEKT H3MEPEHUS, TPHUHITHIT

HU3MCPCHUA, MCTO USMEPCHUS, YCIIOBUSA U3SMCPCHUA

3

M3MEPCHHUS)

0
1
12
13
14
15
16
17
18
19
20
21

PP O00~NO Ol

XapaKkTepUCTUKH COCTABIIIONINX MPOIlecca H3MEPEHHH (CPEACTBO U3MEPEHUS, YCIOBHUS

Knaccudukanms cpeacTB H3MEPEHUH 3IEKTPHUECKUX BETMUUH
Knaccudukanus MeTo10B n3MepeHH

TpeboBaunus, NpenbsBIIEMbIE K H3MEPUTEIBHBIM IPUOOPAM.
Knaccudukanus MeTo10B U3MeEpeHHH

CpenctBa namepennii. Kiaccudukanus cpeacTs namepeHnit
Mertponoruueckue XapakTepUCTUKHN CPEACTB U3MEPEHUI.
Knaccuduxkarmst morpemrHocTeit.

[MpenenbHbIe H3MEPUTENBHBIE HHCTPYMEHTHI (KaJIMOPBI, Ta0JIOHEI.)
[Tpubopsr pacxona. [Ipubopsr u3mMepeHus aBIeHUS

Buasl kanubpoB, METOIUKH KOHTPOJIS.

Uro Takoe 1mkana pu3nveckor BenurHbl? Kakue BUBI KA BBl 3HacTe?
Hazoure ocnoBHbIe equuuisl CU u ux pa3MepHOCTbD.

UTto Ha3bIBaETCA CTaHAAPTU3ALMEH?

B yem 3axmrouaeTcs CymHOCTb CUCTEMBI CTaHAAPTU3ALIH?

[Mepeuncnute ocHOBHBIE (DYHKIIUU CTAaHIAPTU3AIHH.

Yro cocTaBigeT OCHOBBI CUCTEMBI cTaHAapTH3anuu B Poccun?
IlepeuncnuTe OCHOBHBIE LIEU CTaHAAPTU3ALMH.

Hepe‘-lI/IC.HI/ITe OCHOBHBIC OpraHnu3aliiy, 3aHUMArOIIueC I/IH(bOpMaHI/IOHHBIM oOecrieueHneM

pabot no cranaaptusanuu B Poccun u 3a pyoexom.

22 Kakoga ctepa 1eaTensHOCTH U OCHOBHBIE LI MeXTyHapOHOW OpraHU3aIllH 110
CTaHJapTU3AIIH?

23 Kaxkwe 3amaun craBstcs nepen komuteramu MCO?

24 [MepeuncnuTe OCHOBHBIC MEX/TyHAPOIHBIEC OPraHU3aI|H, YIACTBYIONIHE B MEXKTYHAPOIHOM

CTaHI[apTI/BaLII/II/I? KakoBBI UX OCHOBHBIC 3aaviy U MCPCIICKTUBHBIC HAIIPABJIICHUSA ,I[eHTeJ'IBHOCTI/I?

OIIK-13 Cnoco0eH npuMeHATh MeTOAbl KOHTPOJISI Ka4ecTBa U3/leJINi 1 00bEeKTOB B cepe

25
26
27
28
29
30
31
32
33
34
TATYNKOB?
35
36
37
38

npodeccHoHAJIbLHOM 1eATeJTbHOCTH

CriocoObl U3MepeHHst ANEKTPUIECKUX BETHYNH

MeToap! 1 cpecTBa U3MEPEHUs 1 KOHTPOJIS TEMIIEPATyPhl U BIAYKHOCTH.

Uro npexacraBnseT coboit pusnueckas BeandnHa?

Uro Ha3bIBaeTCs 3HAYEHNUEM (PU3UIECKON BETNIHHBI?

CurHansl I3MEpHUTENILHON HH(OpMAaLKH.

[lonsTHA: 1ATYNK, TYyBCTBUTEIBHBIA JJIEMEHT.

Kaxue 3amaun BEIIOTHSAET JaTUNK?

OcCHOBHBIE XapaKTEPUCTHUKH (ITapaMeTPhl) JATIUKOB (PHU3NIECKUX BEIUUHH.

Kakwue norpemHocTy BO3HUKAIOT IPU U3MEPEHUH (PU3NIECKOI BETMYMHBI JATYHKOM?
B uem cyTh MOHATHIA: TOPOT pearupoBaHM, THCTEPE3HC, Pa3pPEIIaAoNas ClIOCOOHOCTh

Knaccugukanus gaTankos.

I'enepaTopHble 1 apaMeTpHUECKUE TATYUKH

JuHaMudecKuii 1 CTaTHUECKUH PeXXUM paboThl JaTIMKOB

OO0BbsCcHNTE BIMSHNE BHEIIHUX yCIOBUM, N3MEPHUTEIHHOH anmaparypbl Ha MOTPEUTHOCTH

HU3MCPCHUA JaTYUKOM

39

Uro ompenensieT morpentHoCcTh PE3UCTUBHBIX JTATIHKOB?
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41
42
43
44
45
46
47
48
49

II0OTOKAa
50
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Kak paboTaroT MHIYKTHUBHBIC TaTYUKH [TEPEMCIICHHS?

[MpuHIUI pabOTHl EMKOCTHBIX TATYUKOB MEPEMEICHHS

OcoOeHHOCTH pabOThI ONTHYECKUX TOTYTPOBOHUKOBBIX JTATYNKOB IEPEMEIIICHHS

Kak QyHKIIMOHHPYET JaTYMK YTIIOBBIX MEPEMEIICHUIA?

Uem onpenenseTcst ObICTPOACHCTBUE JaTYMKOB ITEPEMEIIICHHS?

IIpe30nmekTpraeckuii et

Oco0eHHOCTH (PYHKIIMOHUPOBAHUS U KOHCTPYKIIMU TThE303JICKTPUICCKUX JAaTYUKOB
Oco0eHHOCTH pa0OTHI DIICKTPOMEXAaHHUYECKUX TATYUKOB pACXoia

KonucTpykiuu Tepmormap 1 061acTv IpuMeHeHAN ?

OOBsACHHUTE 3aBUCUMOCTH COTPOTHBIICHHS TOJTYIPOBOIHUKOB OT MapaMeTPOB CBETOBOTO

Kax paborator u ycTpoeHsl poTope3ncTopsI?



