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JIncr akryanuzanuu paboueii nporpaMmbl

PaGouasi mporpaMma nepecMoTpera, obcykaeHa 1 0100peHa s peamnsauny B 2020 - 2021
yueGHOM Tojy Ha 3aceqaHuu kapenpsr Ou3UKH

ITporokon ot €4
3as. kadenpoit

or. Ne 4
M.B. Apkynuc

PaGouast mporpaMma mepecMoTpena, 06cyskaeHa i o106pena ans peatusaunn B 2021 - 2022
yueOHOM rojy Ha 3ace/laHnu kapenpsl PU3NKH

¥

[Tporokomor _ 20 r. Ne

3aB. kapeapoii M.B. Apkynuc

Pa6ouast mporpamMma repecMoTpeHa, 06cyxkaeHa i o1o0pena /s peanusaunn B 2022 - 2023
yueGHOM rofy Ha 3ace/lanuu kadenpsl DOusnku

[Tporokom oT 20 v N _
3aB. kadenpoi M.B. Apkymnuc

PaGouasi IporpaMma repecMoTpena, oGcyxkaeHa 1 o1o0pena s peannsaunn B 2023 - 2024
yueGHOM rofty Ha 3aceaHnu kadenper DOU3nKH

[Tpotokomor ___ 20 r. Ne

3aB. kadenpoit M.B. Apxynuc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenpto ocBoeHHS AUCHUIUIMHBI (Monynsi) «®Du3HUECKHEe OCHOBBI  IOJTYYCHHS
uH(pOpMAaIIUN» SBIISIETCS OBJIAJICHUE CTYICHTAMU HEOOXOIMMBIM M JIOCTATOYHBIM YPOBHEM
OOLIEKYIbTYPHBIX M TpO(ECCHOHATIbHBIX KOMIIETEHIIMI B COOTBETCTBUU C TpeOOBaHHUSIMU
po(heCCHOHANILHOTO CTaHJApTa 0 HAMPABICHHUIO MOJITOTOBKU «YTIPABICHHE B TEXHUYCCKUX
cuctemaxy, npoduib «CUCTEMbI U CPEACTBA aBTOMATHU3AIIMH TEXHOJIOTUYECKUX MTPOLIECCOBY.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucuumnnuna Ou3nyeckue OCHOBBI MOJTy4YeHHUs] MH(OPMAaLMU BXOJAUT B 0a30BYIO 4acTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpPMHUPOBAHHEIE B PE3YIbTATE U3YyUCHUS TUCITUTUINH/ TPAKTUK:

Marematuka

dusuka

BBeznenue B HanpaBiieHue

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW JAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

Teopus U TEXHUKA UHKEHEPHOTO YKCIIEPUMEHTA

Metponorus u cpeacTBa U3MEPEHUIN

H3mepenne napaMeTpoB 1enel

TexHUYecKue U3MEPEHUS U MPUOOPHI

[ToaroroBka Kk 3aIiuTe U 3alIUTa BBIMTYCKHON KBaTU(pUKAIMOHHON pabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4YeHH s

B pesynbraTe OCBOEHMS IUCHUIUIMHBI (MOayinsl) «Pu3MuUecKWe OCHOBBI IOIY4EHHUS
UHpOpMaLUN 00yJaroLUiics JoJKeH 00J1aAaTh cIelyIOIUMH KOMITETEHIIUSMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JNIEMEHT
KOMIIETEHINH
OIIK-1 CIIOCOOHOCTBIO MPENICTABIATH aJIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAaHUI

HAYYHYIO KapTUHY MHUpPa HA OCHOBC 3HAHUA OCHOBHBIX HOHOH(GHHﬁ, 3aKOHOB U MCTOO0B
C€CTCCTBCHHBIX HAYK U MAaTCMAaTUKH

3HaTh OcHoBHbIE 3aKOHBI (PU3UKH, UX PU3NKO-MaTEMaTHUECKOE MpPEACTaBIEeHHUE, a
TaK)K€ UX €IUHCTBO, HA OCHOBE KOTOPOI'O CTPOUTHCS €IMHAsI KapTUHA MUPA

Ymerp Ha ocHoBe coBpeMeHHBIX 3HaHUI, OCHOBHBIX 3aKOHOB (DU3HKH YMETH C
MOMOIIIBI0 MAaTEMAaTHKU OOBACHATH U ONUCHIBATH SIBJIEHUS, 3P (HEKTH U
IIPOLIECCHI, IPEACTABIIAIOIINE HHTEPEC

Bnagers CriocoOHOCTBIO TUIAHUPOBATh U MOAETUPOBATh (pu3ndeckue d3PPexTsl,
SIBJIGHUS U TIPOIIECCHI M Ha OCHOBE 3THX MOJIEJIel peain30BbIBaTh UX Ha
MIPAKTHKE

OIIK-2 CIOCOOHOCTBIO BBIABIISATH €CTECTBEHHOHAYYHYIO CYIITHOCTD MPOOIIeM,

BO3HHKAIOIINX B X0JI€ MPO(PECCUOHATBHON AEATEIIbHOCTH, IPUBIIEKATh JUISl UX PELLICHUS
COOTBETCTBYIOLINH (PU3HKO-MaTeMaTHUECKUH armapar




3HaTh

Hayunyro cymHocTs Ghu3ndeckux siBjaeHuH, 3GEKTOB U MPOIIECCOB
JIKANUX B OCHOBE PabOThI M3MEPHUTEILHBIX TPEOOPA30BATEIBHBIX
BXOJISIIIUX B TEXHOJOTHYECKUH MPOIECC

YMeTn

Boiaensate ocHOBHBIE (pru3nueckue saBieHus, 3PPEKThl U MPOLECCH Ha
OCHOBE (PM3UKO-MAaTEMATUYECKOT0 alllapaTa perarb NOCTaBICHHYIO 3a1a4y
B YIPaBICHUHU TEXHOJIOTUYECKUM MPOIIECCOM

Bnanets

CriocoOHOCTBIO TTPECTABIATh PE3YIbTAThI TOUCKA U PEIICHUS HAyYHOU
CYITHOCTH TIPOOJIeM B BUJE (PU3UKO-MATEMATUYECKON MOJCITH

OIIK-5

CIIOCOOHOCTBIO MCITOJIL30BaTh OCHOBHEIE IIPpUCMBbI 06pa6OTKI/I " IpCACTaBIICHUA

SKCIICPUMCHTAJIbHBIX JAaHHBIX

3Hath [Tpuemsbl 1 MeTOIBI 00PAOOTKHU IKCIIEPUMEHTANBHBIX TAaHHBIX H PA3INYHBIC
CTIIOCOOBI X TPEACTABICHUS

VMeTb Ha ocHOBe COBpEMEHHBIX CTATUCTHYECKUX METOZ0B 00paboTKH
OKCIICPUMCHTAJIbHBIX PE3YJIbTATOB YKAa3bIBATh HA JOCTOMHCTBA U
HEJJOCTATKH MPOBEICHHOIO SKCIIEPUMEHTA

Bnazgets [TpremaMu MOCTPOCHHUSI H3MEPUTENBHBIX IPeoOpa3oBarelieii B

TEXHOJOTHUYCCKHUX IMPOLCCCax HAa OCHOBC SKCIICPUMCHTAIbHBIX JAHHBIX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 89 akas. yacos:
— aynuropHas — 85 akaj. 4acos;
— BHEAyJUTOpPHAs — 4 aKaJI. 4acoB

— caMocTosTenbHas padora — 19,3 aka. yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas ) =
o | wouTakTHas pabota E 3 ®dopma TeKyIero
=
5 B aKaJ. Jyacax 3) By, KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) S A . P Kon
S 3 © | camocTosTenbHOM | ycreBaeMOCTH U
JUCIUATIIAHBI 5 = . | xoMIeTeHIMH
O s 2 £ padoThI TIPOMEKYTOUHOM
1ab. | mpaxr. )
Tlek. . Eaﬂ 5 g aTTecTaluu
1. OO6miue CBEICHUS 0
UHPOPMAIMH ¥ H3MEPHTEIBHOM
uH(opMaIu
1. IToagroroBka k
J1a00paTOPHOM
1.1 Tlonsrue uHpOpPMALIUU. 3:HHII;0 y
N3mepurenbhas I T —.
nadopmarmsa.  ITonyuenune ) .
06g)a6€) TKE X;:IHCHI/K; nmabopaTopHOit 1. Becena - OIIK-1,
HHpO Mau;m Havamas 4 2 421 padoThl oOcyxeHue OIIK-2,
- (I)Og MaIlI/Iﬂ. i s 3. 2. YCTHBIH ompoc. OIIK-5
CaMoCTOATEIEHOE
HCCIENOBAHNHT TIPUPOIBI Jsvierie VaeOHoi
(puznueckast uHGopmaLus). i yHee
U Hay4yHOH
JIUTEPATYPBI
HWroro no pazaeny 2 421
2. OO0BexT KOHTPOJIA.
dusnueckue IOJIA - HCTOYHHUK
UHPOPMAIH KOHTPOJIHPYEMOTO
00beKTa
. 1. IToaroroska x
2.1 [TaccuBHBIH it nabo HaTo oM
aKTUBHBIN 00BEKT 3}:1{“3}0 y
KOHTPOJIAL. CrpyKTypHas 2. BoiHONHCHNE
cxema MOJTyYCHUS ) .
HHOPMAIEY OT AKTHBHOTO nabopaTtopHOi 1. becena - OIIK-1,
W maccHBHOTO  OGbeKTa 4 1 321 | 0,3 paboThI o0cyxeHne OIIK-2,
KOHTPOITS Crioco6at 3. 2. YCTHBIH ompoc. OIIK-5
) CaMocCTOATETbHOE
MOJIYYEeHUSI OT AKTHBHBIX U HBVHCHHE VIeOHO
MACCUBHBIX 00BEKTOB i yHee
KOHTPOJIS 1 HayTHOH
’ JIUTEPATYPHI




2.2 OOBEKT HCCIeHOBaHMS,
KaK HCTOYHHK (U3HICCKUX
TOJIeH. DneKkTpuiecKue
T0JIsI, ux CBOJICTBa,
BEIIIECTBA B 3JIEKTPHYECKOM
oJe.

2/21

1. Ilogroroska
1a60paTOpPHOMY
3aHSTHIO
2. Breinonnenue
nabopatopHoOn
paboTb
3.
CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
JIUTEPATypPbI

1. becena -
oOcyxeHune

2. YCTHBIU ompoc.

OIIK-1,
OIIK-2,
OIIK-5

2.3 Crarnueckue
MarHUTHBIE TOJIs, ux
CBOMCTBa, BEImIECTBA B
MAarHuTHOM II0JIe

1. [Togroroska k
nabopaTopHOMY
3aHSTHUIO
2. Beimonnenne
1a00paTOpHOI
paboThI
3.
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATyphl

1. Becena -
o0CyXIeHHe

2. YCTHBIU ompoc.

OIIK-1,
OIIK-2,
OIIK-5

24 OneKTpOMarHuTHEIE
TOJIS, MIX CBOMCTBA

821

1. IloaroroBka k
nabopaTopHOMY
3aHSTHIO
2. Beimonnenue
nabopatopHoOn
paboThI
3.
CaMocrosTensHoe
M3y4eHHe yueOHOH
U Hay4yHOH
JATEPATyPhI

1. becena -
oOcyxeHue

2. YCTHBIN orpoc.

OIIK-1,
OIIK-2,
OIIK-5

2.5 TemmoBple TmONs, UX
CBOWMCTBA M CIIOCOOBI HX
MOJTYYCHUS

1. IToagroroBka k
1a00paTOpHOMY
3aHATHIO
2. Brimonnenune
nmabopaTopHOit
paboThI
3.
CamocrosTensHoe
u3yyeHue y4eOHOH
U Hay4yHOH
JIUTEPATypPHI

1. Becena -
oOcyxeHue

2. YCTHBIU orpoc.

OIIK-1,
OIIK-2,
OIIK-5

2.6 AkycTHUECKHE TIOJISI, UX
CBOMWCTBa

1. [loaroroBka
nabopaTopHOMY
3aHATHIO
2. Boimonnenne
71a00paTOpHOI
paboTsI
3.
CamocrosTensHoe
u3yueHue y4eOHOH
U Hay4HOH
JIUTEPATYpPbI

1. Becena -
obcyxaeHme

2. YCTHBIU o1poc.

OIIK-1,
OIIK-2,
OIIK-5

Uroro mo pazneny

23/611

53




3. Mertoast

W cpencrea

U3MEpEHUs HEIJIEKTPUICCKHUX
BEJIMYUH. BUIBI H3MepHUTENBHBIX
npeoOpa3oBaHuUi.
3.1 OCHOBHBIE
XapaKTEePUCTUKH
HU3MEPUTEIBHBIX
. 1. Ilogroroska k
npeobpaszoBareneir  (HII).
nabopaTopHOMY
Cxembl BKJTFOYCHUSI
3aHSTHUIO
MU3MEPHTENBHBIX
npeoOpa3oBareineit 2. Bomosmenne
peobb L nabopaTtopHOH 1. becena - OIIK-1,
JlnHaMH4YecKre  CBOMCTBa
AMEDHTCLHBIX 221 paboThI o0CyxIeHHe OIIK-2,
P . 3. 2. YcTHEI ompoc. OIIK-5
npeoOpazoBaTesei.
. CamocrosTensHoe
JluHaMuYecKHe — CBOWCTBA o
u3ydeHue yueOHon
MU3MEPHUTENBHBIX .
N W HAy4IHOH
npeoOpaszoBaTenei. HTCPATYDEL
Knaccudukarmst patyp
HU3MEPUTEIbHBIX
npeoOpazoBaTesei.
3.2 IMapameTpuueckue
M3MEpUTEIbHBIE
npeoOpa3oBaTely.
®DoTornekTpruIecKre
U3MEpUTEIbHBIC
npeoOpa3oBaTeH.
EmkocTHBIE
HU3MEPUTEIIbHBIE 1. IloaroroBka k
npeoOpa3oBaTeiu. 1ab0paTOPHOMY
TeruoBble W3MEpUTEIbHBIE 3aHATUIO
npeoOpa3oBaTelu. 2. BemmonHenue
PeocraTHbie nabopaTtopHOH 1. becena - OIIK-1,
U3MEpUTEIIbHBIE 2/21 paboThI o0cyxaeHue OIIK-2,
npeoOpa3oBaTeIm. 3. 2. YCTHBIH o1poc. OIIK-5
NunykrusHbIE CaMocCTOsITEIBLHOE
M3MEpHTEIbHBIE n3ydeHune yaeOHon
npeoOpa3oBaTelu. U Hay4HOH
Tenzomerpuyeckue JUTEPATyPhI
HU3MEPUTCIIbHBIC
npeodpa3oBaTely.
Marunuroynpyrue
M3MEpUTEIbHBIE
npeoOpazoBaTeH.
Monunzanuonusie
W3MEpHUTEIbHbIC
1. [Tonroroska x
1a00paTOpHOMY
3aHSITHUIO
2. Brimonnenne
3.3 I'enepaTopHsle nabopaTtopHOH 1. becena - OIIK-1,
U3MEpUTEIIbHbIE 2/21 paboTHI o0cyxaeHue OIIK-2,
npeoOpaszoBarenu 3. 2. YCTHBIH ompoc. OIIK-5
CaMmocrosTensHoe
u3ydeHune yaeOHon
U Hay4yHOH
JIUTEPATyPHI
Hroro no pazaeny 6/611

4, Mertobt
HU3MEpPEHHs
BEJIMYMH

u CpeacTBa
DJIEKTPUICCKUX




4.1 V3mepeHue napameTpoB
ANEKTPUIECKUX IIeTeH

2/21

1. Ilogroroska
1a60paTOpPHOMY
3aHSTHIO
2. Breinonnenue
nabopatopHoOn
paboTb
3.
CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
JIUTEPATypPbI

1. Becena -
oOcyxeHune
2. YCTHBIH ompoc

OIIK-1,
OIIK-2,
OIIK-5

4.2 W3mepenue
MOCTOSIHHOTO TOKa,
HanpsOKeHUsST W KOJIUYECTBA
3NIEKTPUIECTBA

2211

1. [Togroroska k
nabopaTopHOMY
3aHSTHUIO
2. BrimonHeHue
1a00paTOpHOI
paboThI
3.
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATyphl

1. becena -
o0CyXIeHHe
2. YCTHBIU orpoc

OIIK-1,
OIIK-2,
OIIK-5

4.3 W3mepenue
MEPEeMEHHOTO  TOKa |
HAIPSUKCHUST

1. IloaroroBka k
nabopaTopHOMY
3aHSTHIO
2. BeimosiHeHue
nabopatopHoOn
paboThI
3.
CaMocrosTensHoe
M3y4eHHe yueOHOH
U Hay4yHOH
JATEPATyPhI

1. Becena -
oOcyxeHue
2. YCTHBIH o1poc

OIIK-1,
OIIK-2,
OIIK-5

4.4 V3mepeHne MOITHOCTH
W DHEPTHH

1. IToagroroBka k
1a00paTOpHOMY
3aHATHIO
2. Brimonnenune
nmabopaTopHOit
paboThI
3.
CamocrosTensHoe
u3yyeHue y4eOHOH
U Hay4yHOH
JIUTEPATypPHI

1. Becena -
oOcyxeHue
2. YCTHBIN ompoc

OIIK-1,
OIIK-2,
OIIK-5

4.5 HWsmepenune a3sl u
YaCTOTBI

1. [loaroroBka
nabopaTopHOMY
3aHATHIO
2. Boimonnenne
71a00paTOpHOI
paboTsI
3.
CamocrosTensHoe
u3yueHue y4eOHOH
U Hay4HOH
JIUTEPATYpPbI

1. becena -
obcyxaeHme
2. YCTHBIU o1poc

OIIK-1,
OIIK-2,
OIIK-5

Uroro mo pazneny

10

8/41

TCXHUKH

5. CpexnctBa uU3MepUTEIbHOU




5.1 DranoHel, Mepsl H
MacIITa0bI

4/41

1. Ilogroroska
1a60paTOpPHOMY
3aHSTHIO
2. Breinonnenue
nabopatopHoOn
paboTb
3.
CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
JIUTEPATypPbI

1. Becena -
oOcyxeHune
2. YCTHBIH ompoc

OIIK-1,
OIIK-2,
OIIK-5

5.2 DnexTpoMexaHUUECKHE
H3MEpUTEIbHbIE TPUOOPHI

1. [Togroroska k
nabopaTopHOMY
3aHSTHUIO
2. Beimonnenne
1a00paTOpHOI
paboThI
3.
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATyphl

1. becena -
o0CyXIeHHe
2. YCTHBIU orpoc

OIIK-1,
OIIK-2,
OIIK-5

5.3 DnexTpoMexaHUYECKUe
U3MEpUTEIIbHBIE IPUOOPEI C
npeobpazoBaTessIMu

1. IToaroroBka K
nabopaTopHOMY
3aHSTHIO
2. Beimonnenue
nabopatopHoOn
paboThI
3.
CaMocrosTensHoe
M3y4eHHe yueOHOH
U Hay4yHOH
JATEPATyPhI

1. Becena -
oOcyxeHue
2. YCTHBIH o1poc

OIIK-1,
OIIK-2,
OIIK-5

5.4 UsmeputensHbIE MOCTHI,
KOMIIEHCATOPBI "
KOMITapaTopbl

1. [Toaroroska k
1a00paTOpHOMY
3aHATHIO
2. Brimonnenune
nmabopaTopHOit
paboThI
3.
CamocrosTensHoe
u3yyeHue y4eOHOH
U Hay4yHOH
JIUTEPATypPHI

1. Becena -
oOcyxeHue
2. YCTHBIN ompoc

OIIK-1,
OIIK-2,
OIIK-5

55 ONeKTpOHHbBIE
U3MEPUTEIbHBIC TPUOOPHI

1. [loaroroBka
nabopaTopHOMY
3aHATHIO
2. Boimonnenne
71a00paTOpHOI
paboTsI
3.
CamocrosTensHoe
u3yueHue y4eOHOH
U Hay4HOH
JIUTEPATYpPbI

1. becena -
obcyxaeHme
2. YCTHBIU o1poc

OIIK-1,
OIIK-2,
OIIK-5

10




5.6 AHaorossie
AIIEKTPOHHBIC
HU3MEPUTEITbHBIE TIPHOOPHI

1. Ilogroroska
1a60paTOpPHOMY
3aHSTHIO
2. Breinonnenue
nabopatopHoOn
paboTb
3.
CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
JIUTEPATypPbI

1. becena -
oOcyxeHune

2. YCTHBIU ompoc.

OIIK-1,
OIIK-2,
OIIK-5

5.7 udpossie
U3MEepHUTENbHBIE TPHOOPHI

1. [Togroroska k
nabopaTopHOMY
3aHSTHUIO
2. Beimonnenne
1a00paTOpHOI
paboThI
3.
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATyphl

1. Becena -
o0CyXIeHHe

2. YCTHBIU ompoc.

OIIK-1,
OIIK-2,
OIIK-5

Hroro no pazpeny

10/411

Uroro 3a cemectp

34

51/221

19,3

OK3aMCH

Hroro no JUCIHUIIIINHE

34

51/221

19,3

OK3aMCH

OIIK-1,0I1K-
2,0I1K-5
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB y4eOHOH paboThl HambOosee d(PQeKTUBHBIC
pe3yNnbTaThl OCBOSHUS JTUCHUIUIMHBI «®Du3MKay [MalT TPaJuIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNIbHOTO  IIpOLEcCa, MPEANOJJAralllyl0 MPSAMYH TPaHCISALUI 3HAHUM  OT
npenogaBaresnss K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOJIOB 00y4eHHUsI). YueOHas ACSITENLHOCT CTYJEHTa HOCHT B TaKHX YCJIOBUAX, KaK MMPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

Nndopmanonnass jekuuss -  [OCIENOBATEIbHOE  M3JIOXKEHHE  Marepuana B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpENCTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecena mpemnogaBares U CTyIEHTOB, 00CYKIEHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUIAHA 3aHATHS C E€OUHBIM JUIS BCEX MEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

JlaboparopHasi paboTa — opranuzanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
WH(POPMAIIMOHHBIMH OOBEKTaMH, HKCIIEPUMEHTaJbHAs padoTa C aHAJOTOBBIMH MOJICIISIMHU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpas MpeJroiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYAIIUH JIJIs1 CTUMYJTMPOBAHMS aKTUBHOM IMO3HABATEIIHLHOU JAESATEIHHOCTH CTYICHTOB.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUESHHUS:

[IpoGnemHas neknust — U3JI0XKEHUWE MaTepuaa, IMpeanoiararoliee MOCTaHOBKY
MpOoOJIEeMHBIX W JUCKYCCHOHHBIX BOIPOCOB, OCBEUICHHE PA3MUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHME KOMMEHTApUU, CBSI3aHHBIE C PA3IMUYHBIMU MOJEISMH MHTEPIIPETAIlUU U3y4aeMoro
MaTepuaia.

JIaGopaTopHo-TipakTUYeCcKoe 3aHATHE B (hOpMe MpaKkTUKyMa — OpraHu3anus ydeOHOI
paboThl, HampaBJeHHas Ha pelIeHHe KOMIUIEKCHOM y4eOHO-TIO3HABaTEIHbHOM 3ajauu,
TpeOyIoIIei OT CTyJIeHTa IPUMEHEHHSI KaK HAYYHO-TEOPETUYECKUX 3HAHHM, TaK ¥ MPAKTHIECKHIX
HAaBBIKOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTaHU3alldsg 00pa30BaTENbHOIO IMpoliecca, KoTopas
IpeJinoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIs HUX 00pa3oBaTeNbHOTO pe3yinbrata. Hapsmy co
CMIENUATU3UPOBAHHBIMUA ~ TEXHOJOTHUSAMH  TaKOrO0  poJa  NPHUHIMI  HWHTEPAKTUBHOCTH
MPOCIEKMUBAETCS B OOJNBIIMHCTBE  COBPEMEHHBIX  OOpa3OBaTENbHBIX  TEXHOJOTHUH.
HMHTepakTUBHOCTD MOAPA3yMEBAET CYyOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeIbHOTO
mpoliecca 1, Kak ciecTBrue, (GopMHUpOBaHHE caMOpa3BUBAIOIIEICS HHPOPMAITMOHHO-PECYPCHOM
CpEe.IbL.

@opmbl yu4eOHBIX 3aHATHI C UCMOJIB30BAHUEM CIECIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiust «0OpaTHOW CBSI3M» — JIKIHS-TIPOBOKAIMS (M3TI0KEHUE MaTepHalia C 3apaHee
3a-TJTAaHUPOBAHHBIMH OMIHMOKaMU ), JIEKIUsI-0ece1a, TEKIHs-TUCKYCCHSI.

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIIpOCa,
npoOsieMbl, BBISIBJICHHE MHEHHH B rpymne (MEXIpyNmoBOM JOWajor, JTUCKYCCHS —Kak
CIIOp-JMaJjor).

4.  HVuapopMaMOHHO-KOMMYHUKAIIMOHHBIE  OOpa30oBaTeIbHBIE  TEXHOJOTHH  —
opranm3aiys 00pa3zoBaTeLHOTO MPOIECca, OCHOBaHHASI HA IPUMEHEHUH CIIEIUATH3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPENICTB paboThI ¢ MH(OpMAaLIKEH.

®opmbl y4eOHBIX 3aHATHI C HUCIIOJIb30BaHUEM HH(POPMAITIOHHO-KOMMYHUKAITMOHHBIX
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TEXHOJIOTHIL:

Jleknusa-pu3yanuzanus — HW3JI0KEHUE COJIEPKAHUS COMPOBOXKIACTCS IPE3eHTAUECH
(nemoHcTpaluel yueOHbIX MaTEpPUAJIOB, IPEACTABICHHBIX B PA3JIMUYHBIX 3HAKOBBIX CUCTEMAax, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUICOMATEPHUAIIOB).

CeMuHapckoe 3aHsITHE B (hOpME MTPE3SHTAIINH — MPEACTABICHUE PE3yIbTaTOB MIPOSKTHOM
WM  KCCIIENOBATEIbCKOM  JEATEIBHOCTM € HMCHOJIb30BAaHUEM  CHEHHAIM3UPOBAHHBIX
MPOTPAMMHBIX CpE/I.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHbBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Tonpamreitn, A. E. ®u3nyeckue OCHOBBI MOJydeHHsS HMHGOPMAIUH . YYeOHUK IS
By30B/ A. E. lonpamreiitn. — Mocksa : UznatensctBo HOpaiit, 2020. — 291 c. — (Bsiciee
obpazoBanue). — ISBN 978-5-9916-6529-2. — Tekcrt : anekrponnsiii // OBC FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/451328 (nara obOpaienus: 29.10.2020).

2. ®wusuyeckue OCHOBHI monydcHus wHpopmanuu : yueOHuk / [.I'. Pammes, B.A.
Cyporuna, A.Il. Tapacenko, U.B. Kynu6aba. — 2-e uzn., nepepab. u non. — Mocksa : KYPC:
NH®PA-M, 2018. — 304 c.; uB. mi. (8 c.). - ISBN 978-5-906818-97-3. - TekcT : 3JCKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/914079 (mata oOpamenus: 29.10.2020). — Pexum
JOCTYTIA: TT0 TIOJIITUCKE.

0) lonoJiHMTEIbLHAS JIATEpaTypa:

1. Kanman, b. HO. ®usnyeckue ocHOBBI nosydeHus nHGopMmanuu: YuedHoe nocodue /
b.IO. Kamnan. - Mocksa : HUI[ MHOPA-M, 2014. - 286 c. (Beicmee oGpa3oBaHue:
bakamaBpuar). ISBN  978-5-16-006381-2. - Tekcrt : omekrponnbii. - URL:
https://znanium.com/catalog/product/374641 (nara obpamenus: 29.10.2020). — Pexxum nocryna:
IO TTOJIITHCKE.

2. HIummapés, B. 0. Texuuueckne W3MepeHHs W MPHOOPHI : y4eOHHMK i BY30B /
B. IO. [lIummapés. — 3-e u3a., nepepad. u gomn. — Mocksa : M3garenscTBo FOpaiit, 2020. —
377 c. — (Briciee oopazoBanue). — ISBN 978-5-534-12536-8. — Tekct : anexTponHslii // DbC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/447758 (nata oopamienus: 29.10.2020).

3. Kocunos, A. JI. Mertons! (pu3n4ecKOro 3KCIepuMeHTa : yueOHoe nocodue /st By30B /
A. 1. Kocunos, A. I'. Koctiopuna, O. A. bparun. — Mocksa : U3gatensctBo IOpaiit, 2020. —
86 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-07207-5. — Texkcer : anexTpoHHbIH // DBC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/455501 (mata oopamienus: 29.10.2020).

3. Kparmos, A. B. Dnekrpuueckue u3mepenus :yued. mocooue / A.B. Kpasios, A.B.
[Ty3apun. - Mockgsa : PUOP : UH®PA-M, 2018. - 148 c. - (Beiciee oOpazoBanue: bakanaspuar).
— DOI: https://doi.org/10.12737/1736-4. - ISBN 978-5-369-01736-4. - TekcT : 2JIEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/939363 (mara oOpamenwus: 29.10.2020). — Pexum
JIOCTYTIA: 110 TIOIMHCKE.

4. HWudbopmannoHHO-U3MEpUTENbHAs TEXHUKAa W dJIeKTpoHuka. [IpeoOpaszoBarenu
HEIJIEKTPUIECKUX BEJIIMYWH : yuyeOHoe mocobue it By3oB/ O. A. AreeB [u np.] ; moja oOIiei
penakuueir O. A. AreeBa, B. B. IletpoBa. — 2-¢ u3a., ucnp. u jgon. — MockBsa : M3nareiabcTBo
FOpaiir, 2018. — 158 c. — (YuuBepcurersl Poccun). — ISBN 978-5-534-00792-3. — Tekcr :
anektponHbil // OBC Opaiit [caitt]. — URL: https://urait.ru/bcode/414488 (nata oOpariieHus:
29.10.2020).
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https://urait.ru/bcode/447758
https://urait.ru/bcode/455501
https://znanium.com/catalog/product/939363
https://urait.ru/bcode/414488

5. 3ynuH, B. JI. Jlatynku: uamMepeHue nepeMenieHnii, negopMannii 1 ycuimi : yaeOHoe
nocobue mns By3oB/ B.JI. 3ymaun, IO.IL. XKykos, A.I.MamnanoB. — 2-¢ u3a. — Mocksa :
WznatensctBo FOpaiir, 2020 ; SApocmaens : Mzmar. mom AITY.— 199 c. — (Beicmiee
obpa3zoBaHue). — ISBN 978-5-534-12823-9 (U3naTennbcTBO Opaiit). —
ISBN 978-5-9914-0703-8 (U3nat. nom AI'TY). — Tekct : anekrponssiii / ObC FOpaiit [caiit].
— URL.: https://urait.ru/bcode/449048 (mxara obparuenus: 29.10.2020).

6. HUrnaros, A. H. OnrosnexkrpoHnka ¥ HaHO(MOTOHHMKA : ydeOHoe mocobue / A. H.
WUrnatoB. — 4-e m3xa., crep. — Cankr-Ilerepoypr : Jlams, 2020. — 596 c. — ISBN
978-5-8114-5149-4. — Tekcr : 3aeKTpoHHbIM // JIaHb : 3JeKTPOHHO-OMOIMOTEeYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/133479 (mara obpamenus: 29.10.2020). — Pexxum goctyma:
JUJISL aBTOPU3. TIOJIb30BATEIICH.

B) MeToaunyeckue ykasaHus:

1. byrakos, C.A. JlabopaTopHblii MPAKTUKYM IO JUCHUILIMHE «DU3NYECKHE OCHOBBI
nonyuerus napopmarn» / C.A. Byrakos, I'.A. Jlyockuii, M.B. Beuepkun. — MarHuToropck:
W3n-Bo MarHuToropcek. roc. TexH. ya-ta, 2013. — 48 c. — Tekcer: HenocpeACTBEHHBII

2. byrakoB, C.A. HccnegoBaHue peXHMOB COTJIACOBaHHS JAaTYUKOB C HArpy3KOM.
M3y4yeHue MOCTOBOW M3MEPHUTEIILHON CXEMbI PE3UCTUBHBIX TpeodpasoBateneii. / C.A. Byrakos,
M.B. Beuepkun. — Marauroropck: M3a-so Maruutoropck. roc. TexH. yH-ta, 2015. — 16 c. —
TekcT: HenmocpeACTBEHHBIN

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecneuenne

HaumenoBanue o
1o Ne norosopa Cpoxk neiicTBuUS TULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpodHo
Professional
MS Windows 7
Professional (s [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 10
Professional J1-1227-18 ot 08.10.2018 11.10.2021
(1 K1accoB)
MathCAD v.15
Education J-1662-13 ot 22.11.2013 OeccpodHo
University Edition
. CcBOOOHO
72ip pacnpoctpansgemoe [10 Oeccpotno
CcBOOOIHO
FAR Manager pacrpoctparsiemoe [0 6eccpouHo
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanaue xypca CchlIka
OnekTpoHHas 0a3za MEPUOJUYECKUX W3AaHUN - .
East View Information Services, OO0 «MIBUC» https://dlib.eastview.com/
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https://urait.ru/bcode/449048
https://e.lanbook.com/book/133479
https://dlib.eastview.com/

HammmonansHas
nH()OpMaIMOHHO-aHAIUTHYCCKAS

CHCTCMA

https://elibrary.ru/project risc.asp

[Touckosas cuctema Akanemus Google (Google
Scholar)

https://scholar.google.ru/

Nudopmanmonnas cucrtema - EnuHOoe OKHO
JO0CTyNa K HHPOPMAITMOHHBIM pecypcaM

http://window.edu.ru/

®denepanbHOE TOCYIAPCTBEHHOE  OIOJKETHOE

yUpEKICHUE «DenepanbHbIi uncturyt| http://wwwl.fips.ru/

HPOMBIIIEHHON COOCTBEHHOCTH

Poccuiickas TocymapcrBeHHas  OuOiIHOTEKA.

KaTatori yAap https://www.rsl.ru/ru/4readers/catalogues/

DOnekTpoHHbIe pecypcbl oubnuoreku MI'TY um.
I''1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

®denepanbHblii  00pa30BaTENbHBIA  MTOPTAT
OxoHomuka. Conuonorus. MeHepKMeHT

~ |http://ecsocman.hse.ru/

VYHuBepcurerckass HH(QOPMalMOHHAsI CUCTEMaA
POCCHA

https://uisrussia.msu.ru

MesxayHapoaHast HAayKOMETpUYECKas
pedepaTHBHAs M TOJHOTEKCTOBass 0a3a JaHHBIX
Hay4yHbIx n3ganui «Web of sciencey

http://webofscience.com

MexyHaponHas pedepaTtuBHas U
MOJIHOTEKCTOBas ~ CIIpaBOYHasi 0a3a JIaHHBIX
HaYYHBIX M3/1aHUI «SCOPUS»

http://scopus.com

MexaynapoaHas 6a3za MTOJTHOTEKCTOBBIX

*ypHasoB Springer Journals

http://link.springer.com/

MexnyHapoaHas KOJIJICKIIUS Hay4HBIX
HpOTOKOJ‘IOB I10 paBJ‘II/I‘IHHM OTpaCJ'I}IM 3HaHPII>1
Springer Protocols

http://www.springerprotocols.com/

MC)I(I[YHapOI[HaSI 6338. HAayYYHBIX MATCPHUAJIOB B
06J'IaCTI/I (I)I/ISI/ILICCKI/IX HayK W WHXWHHPUHTA
SpringerMaterials

http://materials.springer.com/

MexayHapoaHas 6a3a CIpaBOYHBIX HU3JAHHNA 1O
BCEM oTpacysiM 3HaHui SpringerReference

http://www.springer.com/references

MexnayHnapoanas pedepaTuBHas 0a3a JaHHBIX O
YUCTOH U NpUKIaaHOi MaTemMaTke ZDMATH

http://zbmath.org/

MexnyHaponHas pedepatuBHas u
MOJTHOTEKCTOBAss  COpaBOYHas 0asa JaHHBIX
Hay4YHBIX W3ganuii «Springer Naturey

https://www.nature.com/siteindex

ApxuB Hay4yHbIX XypHanoB «HanumoHanbHbIH
AIIEKTPOHHO-MH(DOPMAITMOHHBIH  KOHI[OPIILYM»
(HIT HOMKOH)

https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MaTCpI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:
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http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
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http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
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1. YueGHble ayIUTOpUN [T TPOBEACHHS 3aHATHI JICKITUOHHOTO THTIA
OcHauieHue ayauTopuu:
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEJauH U MPeICTaBICHUS HHPOPMALIUH.

2. YdeOHas aynuTopus [UIsl TIPOBEACHHS TPAKTUYCCKUX H JIAOOPATOPHBIX PadoT:
JlaGopatopus «®HU3HUECKUX OCHOB MOTY4EHUS HHPOPMALIAN)

OcHarieHue ayaguTopuu:

JIaGopaTopHbIe yCTAaHOBKH, H3MEPUTEIbHBIC MPHOOPHI JJIsl MPOBEACHUS MPAKTUYCCKUX U
n1abopaTOpHBIX PadoT:

1. JlaGopaTopHasi yCTaHOBKa IS HCCICIOBAaHUS TCH30METPUYECKHX HW3MEPHUTEIBHBIX
npeoOpazoBarenei

2. JlabopatopHas yCTaHOBKAa Ui WCCIICJJOBAaHHS EMKOCTHBIX  H3MEPHUTEIIBHBIX
npeoOpa3zoBareieit

3. JlabopatopHas yCTaHOBKAa IS WCCICAOBAHHUS HWHIYKTHBHBIX HW3MEPHUTEIBHBIX
npeoOpa3zoBareieit

4. JlabopaTopHas yCTaHOBKA JJIsi WCCIICIOBAHHS JJICKTPOMArHUTHBIX H3MEPHUTEIIBHBIX
npeoOpa3zoBareieit

5. JlaGoparopHasi yCTaHOBKAa I HCCIEIOBAaHUS ONTUYECKUX HU3MEPHUTEIBHBIX
npeoOpa3oBareieit

6. JlJabopaTopHast ycTaHOBKa JUIS HCCIIEIOBAHUS TEPMOIIPEoOpazoBaTeei

7. JJabopaTopHasi yCTaHOBKa ISl KCCIICIOBAHUs 3BYKOBBIX ITpeoOpa3oBareie

3. YuebHas ayauTopus Ui TPOBEACHUS TPAKTHUECKUX U J1a0OpPaTOPHBIX padoT:
JlaGopaTopus Hepa3pyLaIOIIEro KOHTPOJIS

OcHarieHue ayauTopuu:

- MynpTuMenuiiHoe 060pya0BaHuE;

- CTaHJapTHBIE 00pa3Ilbl, (HOTHH.

- neexrockon BUXpeTokoBblii «KoHcranta BJI-1»;

- DJIEKTPOMArHHT;

- neekTockor BUXpeTOKOBbIH «BUT-4»;

- HaboOp Uil TOCTPOEHHUS ToA0rpadoB OTHOCHUTEIBHO-TO BHOCHMOIO HaIpsHKEHUS
HaKJIaTHOT'O U MPOXOJJHOT0 ITpeodpa3oBarenet

4. VYueOHble ayAUTOpPUM JJs TPOBEJIEHUS MPAKTUYECKUX 3aHATHH, TPYIIOBBIX U
WHJUBHIYaJIbHBIX KOHCYJIbTAlUH, TEKYILIEr0 KOHTPOJIA U IIPOMEKYTOUHOH aTTeCTALlUU

OcHnaiueHue:

NHTepakTuBHASA 10CKA, IPOEKTOD;

MynbTUMEANITHBIA TPOEKTOP, IKPAH

5. YueOHble ayIUTOPUU U TIOMEIIIEHUS 111 CAMOCTOSITEIbHON PaboTHlI.

OcHaienue:

[epconanbhbie kKommbiOTepHI ¢ makeroM MS Office, ¢ BrIxo0M B IHTEpHET U ¢ TOCTYIIOM B
ANIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTENBHYIO CPETY YHUBEPCUTETA.

6. Ilomemnenne mansg XpaHeHHsT W MPOPUIAKTHUECKOTO OOCTY>KHMBaHUS Yy4eOHOTO
000opyI0BaHUS

OcHnaruienue:

Crennaxwu, cerdbl 11 XpaHeHUs ydeOHOTO o0opynoBaHUsA. MIHCTpYMEHTHI NIl peMOHTA
obopymoBaHus
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Ipuioxkenne 1
IIpakTuyeckue 3aHATHS

Bomnpoce! 1151 npoBeieHnsi NPAKTHYECKUX 3aHATHI

Tema OcHOBHbBIE NOHSATHS U onpeaejicHus.

1.

2.

Uro nmoHMMaeTcs Mo TepMUHAMU (pr3nyeckast BEIMYMHA, U3MEPEHUE, U3MEPUTEIFHOE
npeoOpazoBaHue, U3MEPUTEIbHBIN TPeoOpa3oBaTeb?

Yem 00yciaoBIeHa HEOOXOIUMOCTh IPUMEHEHUS U3MEPHUTEIBHBIX TPe0Opa3oBaHuil s
u3MepeHus: GU3NYECKUX BETUIUH?

Ha xakue rpymnmbl kiaccupuUUpPYIOTCS U3MEpUTEIbHBIE MpeoOpa3zoBaTeNid MO BUAY
buznyeckoro mois?

Tema DyleKTPOMarHuTHoOe 1oJie. JJIeKTPUYeCKHe 1 MAarHUTHbIE CBOMCTBA

MaTepHAaJIOB.

1. Kaxumu BellMuMHaAMM XapaKTEpU3YETCs AMEKTPUUYECKOE 10JI€ M CBOMCTBA MaTepUaJIOB B
aneKTprueckoM noJjie? KakoBbl €IMHULIBI UX U3MEPEHUI?

2. Ha xaxue rpynsl JeiaTcsi MaTepUatbl 0 CBOUM 3JIEKTPUIECKUM CBOHCTBaM?

3. B uem pa3HMIa 3HEpPreTHYECKUX 3OHHBIX JHAarpaMM MPOBOJHHKOB, H30JIATOPOB U
MOJIYTIPOBOTHUKOB?

4. Yrto NpouCXOAUT NPH MOJIPU3ALMUU AUIIEKTPUKOB B JIEKTPUUECKOM Toje?

5. KakoBo BinusiHME TeMIepaTypbl Ha 3JEKTPUYECKYIO IPOBOJAMMOCTH NPOBOJHUKOB U
MOJIyTIPOBOJHUKOB?

6. Kakumu BenMuMHAMH XapaKTEpPH3yeTCs MarHUTHOE IOJIe M CBOWCTBA MAaTEpUAOB B
MarHuTHOM 1oJe?

7. Ha kaxue rpynmsl JensTcs MaTepUasbl 0 CBOUM MarHUTHBIM CBOHCTBaM?

8. Uro mpoMCcXOaUT MPU HaMarHUYMBAaHUM (HEPPOMArHETHKOB B MMOCTOSTHHOM MarHUTHOM
nosue?

9. Yro Takoe KpHBas MEePBOHAYAIHHOIO HAMarHW4YMBaHUS, METJIs TUCTEpPE3UCa, OCHOBHAs

KpuBas HaMarHM4YuBaHusa?

10. B uem 3akitovaeTcst ABJI€HHE MarHUTOYNIPYTOCTH U MarHUTOCTPUKLIUU?
11. Kakue ypaBHEHHs ONUCHIBAIOT B3aUMOCBSI3b AJIEKTPUUYECKOTO0 U MAarHUTHOTO MOJIeH?

Tema MeToabl 1 CpeacTsa USMEPCHUA HEIJICKTPUYCCKUX BCJININH

1. Paccmotpure YCTPOMCTBO, PUHIUIT paboTsI (hOTOINEKTPUYECKUX
npeoOpa3oBarene.

2. PaccMmoTpuTe yeTpOHCTBO, MPUHIIAIT PA0OTHI EMKOCTHBIX MPE0Opa30oBaTEICH.

3. PaccmoTpuTe ycTpoiicTBO, IPpUHIMI pabOThI TEIUIOBBIX ITpeoOpa3zoBaTeiei.

4. PaccmoTtpuTe ycTpoiicTBO, MpUHIKI paOOThl HOHU3ALMOHHBIX ITPe00pa3oBaTeiei.

S. PaccmoTpuTe ycTpoiicTBO, IPUHIIHI Pa0OTHI PEOCTATHBIX MPe0Opa3oBaTEIeH.

6. PaccmoTpute YCTPOWCTBO, MIPUHITATI paboThI TEH30PE3UCTOPHBIX
npeoOpa3oBarenei.

7. PaccMmoTpuTe ycTpoiicTBO, MPUHITUTT PaObOTHI HHAYKTUBHBIX ITpeoOpa3oBaTeci.

8. Paccmotpute YCTPOUCTBO, MPUHLUT paboThI MarHUTOYIPYTUX
npeoOpa3oBaresei.

17



9. Paccmotpute  yctpoiicTso, OPUHIUI ~ pabOThl  MBE30DJICKTPUUECKUX
npeoOpa3oBaresei.

10. OObsicHUTE TNPUMEHEHHE M MCTOYHUKM TMOTPEIIHOCTeW HOHMU3ALMOHHBIX
npeoOpa3oBareeii.

11. OObsicHUTE  OpPUHLMI ~ JEHCTBUA M YCTPOMCTBO  TaJbBaHUYECKHX
npeoOpa3oBareei.

12. PaccmoTpuTe npuMeHeHue U NOTPEIIHOCTH TaJbBaHUYECKHX MPeoOpa3oBaTenei.

13. PaccmoTtpuTe npuHIUN 1EHCTBUS U YCTPOICTBO 0OpaIlleHHBIX MTPeoOpa3oBaTeiei.

14. Kakwue cymiecTByrOT THITB OOpalieHHBIX TpeoOpa3oBaTeneii?

15. PaccmoTpute  mpuHOMI — OEHCTBUST M YCTPOMCTBO  HMHIYKIIMOHHBIX
peoOpazoBaTeei.

16. PaccmoTpuTe mNOrpemrHocTH HMHIYKIMOHHBIX IpeoOpa3oBareneii u MyTH HX
YMEHBIICHUS

17. OObsicHUTEe  TPUHIMI ~ JEHCTBUS W YCTPOMCTBO  TEPMODIIEKTPUUYECKUX
npeoOpazoBaTeei.

18. Paccmotpute UCTOYHUKU MOTPenHOCTeN TEPMOAJIEKTPUIECKIX
npeoOpaszoBarenel U NyTH UX YMEHbILIECHUS.

19. OObsicHUTE TPUHLIUIT ACHCTBUS U YCTPOUCTBO paJHAIlIOHHBIX THPOMETPOB.

20. HazoBurte nCTOYHMKY NOrpelHOCTEN paJualliOHHBIX THPOMETPOB.

21. PaccmoTpuTe mpuHIMI AEWCTBUSA M YCTPOWCTBO LIBETOBBIX (POTORIEKTPHUUECKHUX
IUPOMETPOB.

Tema U3mepuTe/ibHbIe MPEO0OPA30BAHUS B JJIEKTPUUYECKHUX MOJIAX

1. Yro Takoe anekrpuyeckas eMKocTh? Kakue (akTopbl BIUSIOT Ha BEIMYMHY E€MKOCTH
KOHJIeHcaTopa?

2. Or dYero 3aBUCHT AaKTHUBHAas COCTABIIONIAs KOMIUIEKCHOTO  COMPOTHBICHHS
KOHJIeHcaTopa?

3. Hna pemeHuss KakuX ~U3MEPUTENBHBIX  337ad  MOXET OBITh  HCIOJH30BAaHO
AIIEKTPOEMKOCTHOE U3MEPUTENIbHOE ITpeoOpa3oBaHue?

4. Kak ompenenwTe OSHEPTUI0 DJIEKTPOCTATHUECKOTO TIONS, CHJIBI pa3BUBaeMble B

AIIEKTPOCTATUYECKOM I1oJ1e?

CymHOCTh NpAMOTo ¥ 00paTHOTrO Mbe303(h(PEKTOB.

6. B uem 3akirodaeTcssi  CYIIHOCTh  3JIEKTPONOTEHIHMAIBHOIO  HW3MEPUTENBHOTO
npeodpazoBaHus’?

7. Kakoro pacnpeneneHnue MOTeHIHATOB HA TOBEPXHOCTH IMJIMHAPHUYECKOTO MPOBOJHHUKA
C ITOCTOSIHHBIM TOKOM?

8. Kakoro pacnpenenenue NoTeHIMANIOB Ha TOBEPXHOCTH MPOBOJIAIIEH TUIACTHHBI C TOKOM.
OT KaKuX mapaMeTpoOB TUTACTHHBI 3aBUCHT 3TO pacrpeieieHne?

9. B uem 3akmouaercs OCOOEHHOCTh 3JIEKTPONOTEHIMAIBHOTO TMpeoOpa3oBaHUs Ha
MIEPEMEHHOM TOKE.

10. lns  pemieHWs KaKuX HW3MEPUTENBHBIX  33Jad  MOXET OBIThb  HCIIOJIb30BAHO
3JEKTPONOTEHIMAIbHOE U3MEPUTETHHOE ITpeoOpa3oBanme?

11. B uem 3akirodaeTcs CYUIHOCTb MPOJOJBHOTO M TOMEPEYHOTO Mbe303(P(EeKTOB, UTO
MIPOMCXOAUT MPHU CABUTOBOM eopMalinu mbe3oKpucTaia’?

12. Yro Takoe oOpaTHbIi be303¢dexT? Ero ¢pusndeckoe oObsicHEHUE.

13. JInst  pemeHWss KakWX  U3MEPUTEITBHBIX 3aJa4  MOXET OBITh  HMCIOJIb30BaHO
bE303JICKTPUUECKOE U3MEPUTENIbHOE ITpeodpa3zoBaHue?

14. B 4yem 3akimodaercs Gpuznyueckasi CynHOCTh TUPOITEKTpUIeCcKOT0 A dexra’?

15. B uem 3akito4yaeTcs CyIHOCTh TEH30PE3UCTUBHOTO U3MEPUTEIBHOTO TIPe0OpazoBaHus?

16. KakoBa 3aBHUCHUMOCTh HM3MEHEHHS JJIEKTPUYECKOTO COMPOTHUBIICHUS TMPOBOJHUKA U
MOJIYIIPOBOTHHUKA OT JieopMmanun’?

o

18



17.

Jlns  pemieHuWs KAaKuX ~ M3MEPUTENBHBIX  33Ja4  MOXET OBIThb  HCIIOJIb30BAHO
TEH30PE3UCTUBHOE U3MEPUTENBHOE ITpeodpa3oBanue?

18. Kakue marepualibl OTHOCAT K JJIEKTPUYECKHM IMPOBOIAHHKAM BTOporo poja? dusmka

ANEKTPUUYECKON MPOBOUMOCTH PACTBOPOB?

Tema MeTOIIbI H CpeacTBa UIBMEPCHUA MATHUTHBIX BCJIMYUH

agrwdE

S

© oo~

10

11.
12.

Cdopmynupyiite OCHOBHbIE 3a/1a4d MarHUTHBIX U3MEPEHUH.

Kakwue 3TanoHbl cOCTaBIIAIOT METPOJIOTMYECKYIO OCHOBY MarHUTHBIX U3MEPEHUM?
HazoBuTe OCHOBHYIO XapaKTEpUCTUKY H3MEPUTENBHON KAaTyIIKH.

Kak usmepsiercs MarHuTHbIN OTOK?

B 4em OTIINYHE 0aJITUCTHUYECKOTO raJlbBaHOMETpa oT 0OBIYHOTO
MarHUTORJIEKTPUYECKOTO?

Ha3oBure  OCHOBHBIE =~ METPOJIOTMUYECKME  XapaKTEPUCTUKU  OaJUIMCTHYECKOTO
raJbBaHOMETPA.

B yem otinune BebepmeTpa OT OaITMCTUYECKOT 0 ranbBaHoMeTpa?

Kak u3mepsitoT Harps>KeHHOCTh U MArHUTHYIO HHAYKIIHIO?

Yro nmpencrasiseT co0oil mpeodbpazoparens Xoiia?

Kak u3mepsitoT nepeMeHHble MarHUTHBIE 110JIs7

[TpuBeauTe Knaccu(puKao MArHUTHBIX MaTEPUATIOB.

[Tepeuncnure cTaTuyecKre U IUHAMUYECKUE XapaKTEPUCTUKU MarHUTHBIX MaTEpUasIOB.

Tema CpeacrBa n3mMepuTe/bHOH TeXHUKH

arONE

13.
14.

15.
16.
17.

18.
19.

HazoBuTte oO1ue y3bl U AeTalld 3JEKTPOMEXAHUUECKUX MPUOOPOB PA3ITUUYHBIX CUCTEM.
[TpuBenuTe CTPYKTYPHYIO CXEMY JIEKTPOMEXaHHUECKOTO U3MEPUTEIHHOTO MPUOOpa.
[TpuBenuTe KaccuuKayio UIMEPUTENHHBIX TPUOOPOB.

CpaBHUTE MO TOYHOCTH AIIEKTPOMEXAHUUECKHE MPHUOOPHI pa3INYHBIX CUCTEM.

CpaBHUTE 1O 3alIMIIEHHOCTH OT BO3JCHCTBUSA BHEIIHETO MAarHUTHOTO TIOJIS
AIIEKTPOMEXAHUYECKUE MPUOOPHI PA3THUHBIX CUCTEM.

BriBenuTe ypaBHEHNE IKATBI MPUOOpPAa MAarHUTODIEKTPUUECKON CUCTEMBI.

Kak coznmaeTcst mpoTHUBOACHCTBYIONUN MOMEHT y IPHOOPOB PA3TUYHBIX CHCTEM?

HNmeet u K1acc TOYHOCTH TaTbBAHOMETP MAarHUTORJIEKTPUUIECKON CUCTEMBI?

HazoBuTte pesxuMbl ABUKEHUS MTOABUKHOM YaCTH TraJIbBAHOMETPA.

. Uto takoe joromerp?
. 1715t u3MepeHns Kakux (pU3MUECKUX BETMYUH UCTIOIb3YIOTCS JIOTOMETPHI?
. CpaBHUTE 1O TOYHOCTH MPHUOOPHI MArHUTOAIEKTPUUYECKOW M 3JIEKTPOMArHUTHOM

CHCTEMBI.

BriBenute ypaBHEHUE MIKAIBI TPUOOPA IIEKTPOIUHAMUYECKON CHCTEMBI.

Kak pacmupsioT nuana3oH UW3MEPEHHH MO0 TOKY M HANpSOKEHUI0 Yy TMPUOOPOB
3JIEKTPOIMHAMUYECKON CUCTEMBI?

B dWem otnuume TpuOOpPOB  DNEKTPOJMHAMUYECKOW CHUCTEMBI OT TPUOOPOB
dbeppoanHaMUYECKONW CUCTEMBI?

OTnuyaroTcs M MOKa3aHus MPUOOPOB IMEKTPOIUHAMHYECKON CUCTEMBI TIPU U3MEPEHHUH
MOCTOSIHHOTO ¥ TIEPEMEHHOTO TOKA?

JlocTOMHCTBA U HEAOCTATKHU DJIEKTPOCTATUIECKUX MTPHUOOPOB.

OO0BsicHUTE YCTPONCTBO M pabOTy MPUOOPOB UHAYKITMOHHOW CHUCTEMBI.

B ueM oTiiMure HOMHUHAIBLHOM MMOCTOSHHOM CYETYMKA OT JICHCTBUTEILHOM ?
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20.

21.
22.
23.
24.
25.
26.
27.
28.

29.

Kak ocymectBiseTcss TemmepaTypHass ¥ 4YacTOTHAas KOPPEKIUs Y MpuOOpoB
BBIIPSAMUTEILHONU CUCTEMBI?

[lepeuncnure OCHOBHBIC TOCTOMHCTBA TEPMOIJICKTPHUECKUX MPUOOPOB.

Ha xakue rpynmnbl AensTCs 3J€KTPOHHBIE aHaJIOrOBbIe MPUOOPHI?

PacckaxxuTe mpuHIUT pabOTHl KOMIIEHCATOPA TTOCTOSIHHOTO TOKA.

Kakwue cymiecTByrOT BUbI KOMIIEHCATOPOB [IEPEMEHHOI0 TOKA U B YEM MX OTIHYKE?
ChopmynupyiiTe OTIIMYUTENbHBIC TPU3HAKA MOCTOB MTOCTOSTHHOTO U TIEPEMEHHOTO TOKA.
B yem oTinuue nudpoBeix mpuOOPOB OT aHAIOTOBBIX ?

[Tepeuncnure oCHOBHBIC (DYHKIIMOHABHBIE Y316l IIU(POBBIX U3MEPUTEIBHBIX IPHOOPOB.
Kak MeHSI0TCS XapaKTepuCTUKU IIU(PPOBBIX U3MEPUTENIbHBIX TPUOOPOB OT MPUMEHEHUS B
HUX MUKPOIIPOLIECCOPOB?

B uem npuHLMIUANbHOE OTIMYHME MEXKAY BUPTYaIbHBIMU W HWHTEIJICKTYaJbHBIMU
U3MEPUTENIbHBIMU ITpuoopaMu?
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IIpunioxenune2

OuneHouHbIE CPEACTBA 1A MIPOBEAECHUA IIPOMEKYTOUYHOMN aTTECTAIINN

a) NnaHupyemble pe3ynbTaTbl 06y4yeHUA U OLLEHOYHbIEe CPeACTBA AA NPOBeAeHNA NPOMEXKYTOUYHOM aTTecTauum:

CTpyKTypHBII
JJIEMEHT
KOMIIETEHINH

[Tnanupyembie pe3yabTaThl 00yUCHHUS

OreHOUHBIE CpECTBA

OIIK-1: ciocoOHOCTHIO IpeaACTaBIIATh AACKBATHYIO COBPEMCHHOMY YPOBHIO 3HAHUI HAY4YHYIO KapTUHY MUPa Ha OCHOBC 3HAaHUA OCHOBHBIX HOHOX(CHHﬁ, 3aKOHOB 1 METOI0B

CCTCCTBCHHBIX HAYK, 1

MaTCMaTUKHU

3HaThL

OCHOBHBIE 3aKOHBI (PU3HKHU, UX (PU3UKO-MAaTEMaTHIECKOEe
MpeCTaBJICHUE, a TAKKE UX €IMHCTBO, HA OCHOBE KOTOPOTO
CTPOUTHCS €MHAsI KapTHHA MHPA

Hepeuenb meopemu4ecKux 60npocoes

1. Uro mnoHMMaeTrcs TOA TepMHHaMHM (U3MYECKas BEJMYMHA, H3MEpEHHe,
MN3MEPHUTENBHOE MTPe0oO0pa3oBaHIe, H3MEPUTEIBHBIN TPeoOpa3oBaTels?

2. Yem 00ycioBiieHa HEOOXOANMOCTD IPHUMEHEHHUSI H3MEPUTEIBHBIX MPe0Opa3oBaHUN
JUISL I3MEpEHHs (HPU3MUECKUX BEITUINH?

3. Ha xakue rpynmsl KinaccnpUIupyrOTCsl H3MEpUTENIbHBIE IPEe00pa3oBaTen 10 BULY
¢dm3ngeckoro moss?

4. Kakumu BeMMUMHAMHM  XapaKTEpU3yeTCsl JJIEKTPUYECKOe TIoJie M CBOMCTBA
MaTepHaJIoB B AJIEKTpUIEeCcKOM 1osie? KakoBbI JMHUIIBI UX U3MEPEHU?

5. Ha xaxue rpynisl qensTcst MaTepHalIbl IO CBOMM JIEKTPUYECKUM CBOHCTBaM?

6. B deMm pasHHIa 3HEPreTUYECKUX 30HHBIX AMArpaMM IPOBOIHHUKOB, H30JIATOPOB H
MOJTYTIPOBOTHUKOB?

7. UTo NMpOUCXOIUT MPH MOJSIPU3ALUH JUICKTPHUKOB B MIEKTPUUECKOM TT011e?

8. KakoBo BimsiHHE TeMIIepaTypbl Ha 3JEKTPHYECKYIO IPOBOJIUMOCTh MIPOBOJAHUKOB H
MOJTYTIPOBOTHUKOB?

9. Kaknmu BenmunHaMn XapakTepU3yeTcss MarHUTHOE MOJIe U CBOWCTBA MaTepHalioB B
MarHuTHOM 1ouie?

10. Ha xaxue rpynmnsl geasTcs MaTepualsl 0 CBOMM MarHUTHBIM CBOMCTBaM?

11. Uro mnpoMCXOMUT NpH HAMarHUYUBaHUM (DEPPOMAarHETHKOB B IOCTOSIHHOM
MarHUTHOM T11oJie?

12. Uro Takoe KpuBas IEPBOHAYATFHOIO HAMAarHWYMBAHWA, IETII THCTEPE3Hca,
OCHOBHAS KpHBast HAMarHUYNBaHUS?

13. B gem 3akiodaeTcs SBJICHNE MAaTHUTOYIPYTOCTH M MAarHUTOCTPUKIIUU?

14. Kakne ypaBHEHUS ONUCHIBAIOT B3aMMOCBS3b 3JICKTPUUECKOT0 U MATHUTHOTO TOJIeH?
15. Paccmotpure YCTPOUCTBO, TIPUHLIMII paboTs! (hOTORNIEKTPHUIECKUX

npeoOpa3oBaTeneil.




CTpyKTypHBIT

JJIEMEHT [Tnarupyemsie pe3yabpTaTsl 00yIeHUS OueHouHBIE CpECTBA
KOMITCTEHIINU
16. PaccmoTtpuTe yeTpoicTBO, MPUHINT pabOTH eMKOCTHBIX IIPEo0pazoBaTeseH.
17. PaccMoTpuTe ycTpoHCTBO, IPUHIUIT PaOOTHI TEIJIOBBIX PpeoOpa3oBaTeseH.
18. PaccMotpuTe ycTpOHCTBO, IPUHLMI PAOOTHI HOHU3ALMOHHBIX Tpeo0pa3oBaTeei.
19. PaccMoTpuTe ycTpoHCTBO, IPUHLUIT PAOOTHI PEOCTaTHBIX peoOpa3oBaTee.
20. PaccmotpuTe ycTpoiicTBO, IPUHIMI PadOTHI TEH30PE3UCTOPHBIX PeoOpa3oBaTeeH.
21. PaccMotpuTe ycTpOoHCTBO, IPUHIIUIT PAOOTHI MHIYKTUBHBIX IIpeoOpazoBareeil.
22. PaccMoTpuTe ycTpOHCTBO, IPUHLUIT PA0OTHI MArHUTOYNIPYTUX IpeoOpa3oBareneii.
23. Paccmotpute YCTPOHCTBO, TIPUHIAT paboTsI MbE303JIEKTPUIECKUX
npeoOpa3oBaTeeH.
24. OOBsicHUTE TNPUMEHEHHE W HMCTOYHHKH  IIOTPEITHOCTEH  MOHU3aIMOHHBIX
npeoOpa3oBaTeeH.
25. OOBsICHUTE IPUHINII ACHCTBUS U YCTPOHCTBO TalbBaHHMYECKHUX MpeoOpa3oBaTeieH.
26. PaccMoTpuTe IpUMEHEHNE U TOTPEIIHOCTH TAIbBAaHUIECKUX TIpeoOpazoBarTeseil.
27. PaccMoTpuTe IpUHLMIT ASHCTBUS U YCTPOHCTBO OOpaIlleHHBIX PeoOpa3oBaTeei.
28. Kakue cyIiecTByIOT THIIBI OOpaIICHHBIX Peodpa3oBaTesci?
29. PaccmoTpuTe mpUHIHUI ASHCTBUS U YCTPOMCTBO HHAYKIIMOHHBIX IpeoOpa3oBaTeei.
30. PaccMoTpuTe TOrpeniHOCTH HWHIYKIMOHHBIX MpeoOpasoBaTeiedl M IyTH HX
YMEHbIIECHUSI.
Ymers Ha ocHOBe cOBpeMEHHbIX 3HaHH, OCHOBHBIX 3aKOHOB (M3UKH Ipaxkmuueckue 3a0anus
YMETH C MOMOIIBI0 MATEMATHKH OOBSICHITh U OMHMCHIBATH Ha ocnoBe a3¢dpexra Xomna pazpaboTath CTPYKTYPHYIO CXeMY U3MEPUTEIHHOTO
siBJIeHUsI, 9 QEKTHI M IPOLIECChI, MPEICTABIISIOIINE HHTEPEC npeoOpazoBaTess N0 H3MEPEHHUI0 WHYKIIMH MarHUTHOTO MOJIsl B 3a30pax 2JIEKTPOMAarHuTa.
Bnanets CrnocoOHOCTBIO IUIAHMPOBATh U MOJIEITMPOBATh (hH3HYECKUE Ilpakmuueckue 3a0anus

3¢ GeKThI, SIBICHUS U MPOLECCH M HA OCHOBE 3TUX MOJEIeH
peaNn30BhIBATh UX HA MPAKTUKE

Pa3pabotats 1 paccuuTaTh NEPBUIHBII EeMKOCTHOW H3MEPUTENBHBIN IIpeoOpa3oBaTeb
nepemerieHus. HaiiTn GpyHKIHOHATBHYIO CBS3b MEXKIy TIEPBHYHBIM HH()OPMATHBHBIM
apamMeTpoM U U3MEPSAEMOU NEKTPUIECKON BETMUMHON

OIIK-2: crtocoOHOCTE

COOTBETCTBYIOINN (PU3UKO-MAaTEMATHUECKHIA anmapar

10 BBIABJIATH CCTCCTBCHHOHAYYHYIO CYIITHOCTH l'IpO6HCM, BO3HHUKAIOIINX B XOI€ HpOCl)eCCI/IOHaHBHOf/i JACATCIBHOCTH, ITPUBJICKATDH JJIA UX PCIICHUA

3HaTh

Hay4nyto cymHocTh GU3UUECKUX SIBICHUN, d3PPEKTOB U
MIPOIIECCOB JIKAIINX B OCHOBE PA0OTHI H3MEPHUTEIBHBIX
peoOpa3oBaTeIbHBIX BXOAAIINX B TEXHOJIOTHIECKHM MPOIIece

Hepequb meopemu4ecKux eonpocoe

1. HazoBure oOmue y37mel W JAeTald 3IEKTPOMEXAHWYECKHX MPHOOPOB pPa3IHIHBIX
CHCTEM.
2. [IpuBenuTe CTPYKTYpHYIO CXEMYy 3JEKTPOMEXaHHYECKOTO HM3MEPHTEIHHOTO
npubopa.
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CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINH

[Tnarupyemsie pe3yabpTaTsl 00yIeHUS

O1eHOYHBIE CPECTBA

3. [TpuBenuTe KITacCUPUKAINIO H3MEPUTENBHBIX IPHOOPOB.

4. CpaBHUTE 110 TOYHOCTH AJIEKTPOMEXaHHYECKUE ITPUOOPHI PA3ITHYHBIX CUCTEM.

5. CpaBHMTE MO 3allUIIEHHOCTH OT BO3ICHCTBUS BHEIIHET0 MAarHUTHOIO TIONA
IIEKTPOMEXaHNYECKUE MPUOOPHI PA3INYHBIX CHCTEM.

6. BriBenuTe ypaBHEHHE IIKAJIBI IPUOOPa MarHUTOAIEKTPHYECKOI CHCTEMBL.

7. Kak co3nmaeTcst mpOTHBOACUCTBYIOIHI MOMEHT Y IPHOOPOB Pa3IMIHBIX CHCTEM?

8. Hmeet nu Ki1acc TOYHOCTH TalbBAaHOMETP MarHUTOAIEKTPUIECKON CUCTEMBI?

9. HasoBute pexuMbl JBIKSHNUS MTOIBIKHOM YaCTH TalbBaHOMETPA.

10. UYro Takoe joromerp?

11. Jlnis n3MepeHnst Kakux (pU3N4ecKuX BEIHIHH HCHOIb3YIOTCS JIOTOMETPHI?

12. CpaBHHUTE 1O TOYHOCTH NMPHOOPHI MarHUTONICKTPHUUECKONH W 3IIIEKTPOMArHUTHON
CHCTEMBI.

13. BeiBenuTe ypaBHEHHE IIKAIBI IPHOOpa IIEKTPOJMHAMUIECKONH CHCTEMBI.

14. Kak pacmmpsiior nuana3oH HM3MEpeHHH [0 TOKY W HANpsDKCHHIO Yy MpHUOOpOB
NEKTPOAUHAMHUYECKON CHCTEMBI?

15. B uem omimuue npuOOPOB ANEKTPOJMHAMUYECKOW CHUCTEMBI OT MPHOOPOB
(beppoAMHAMUYIECKON CUCTEMBI?

16. OTin4aroTcss JM TOKa3aHHWsA TNPHOOPOB AIIEKTPOAMHAMHUYECKOW CHUCTEMBI IpH
HM3MEPEHUH MTOCTOSTHHOTO U TIEPEMEHHOT0 TOKa?

17. JIOCTOMHCTBA M HEJIOCTATKH 3JIEKTPOCTATHIECKUX TPHOOPOB.

18. OOBsCHUTE YCTPOHCTBO U pabOTy IPUOOPOB HHAYKIIMOHHOW CUCTEMBI.

19. B ueM oTiune HOMHUHAIILHOM MOCTOSHHOM CYETUYHKA OT J€HCTBUTEILHON?

20. Kak ocymecTBisgercs TtemmeparypHass W YacTOTHAsh KOPPEKUUs Yy TpHOOpPOB
BBIIPSAMUTEILHONU CUCTEMBI?

21. [lepeuncianre OCHOBHBIE JOCTOMHCTBA TEPMOAIEKTPUIECKUX TPUOOPOB.

22. Ha xaxue rpynisl JensTcs 3IeKTPOHHBIE aHAIOTOBBIE IPUOOPHI?

23. PacckaxxuTe npuHIUI pabOTHI KOMIIEHCATOPA MOCTOSHHOTO TOKA.

24. Kakwue cymecTByroT BUABI KOMIIEHCATOPOB IEPEMEHHOTO TOKA U B YEM HUX OTIHYHE?
25. ChopmynupyiTe OTIUUUATENbHBIE TPU3HAKA MOCTOB IOCTOSIHHOTO W TIEPEMEHHOTO
TOKa.

26. B yem oTnmune unpoBbIX TPHOOPOB OT AHATOTOBBIX?

217. [Tepeuncnaure OCHOBHBIE (YHKIMOHAJIBHBIE Y3JIbI LHQPOBBIX HM3MEPUTEIBHBIX
puOOpOB.

28. Kak MeHsIOTCS XapaKTepUCTHKH IU(POBBIX H3MEPHUTENBHBIX HPHOOPOB  OT

IPUMEHEHHUS! B HUX MUKPOTIPOLIeCCOPOB?
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CTpyKTypHBIT

JJIEMEHT [Tnarupyemsie pe3yabpTaTsl 00yIeHUS OueHouHBIE CpECTBA
KOMITETEHIINN
29. B dyem npuHIMNHAIBEHOE OTIMYHME MEXIY BHPTYaJIbHBIMH W HWHTEIICKTYalbHBIMH
N3MEpHUTENLHBIMH IpHOopaMu?
Ymets BoiensaTe oCHOBHBIE (PU3UUECKHE SIBICHNUS, IPPEKTHI U Ilpakmuueckue 3a0anus
MPOLIECCHI HA OCHOBE (PM3MKO-MaTEeMaTHYECKOro anmapara ITocTpouTh CTPYKTYPHYIO CXEMY H3MEPHUTENBHOTO TPe00pa3oBaTels JaBICHNS HA OCHOBE
pelIaTh MOCTaBJICHHYIO 33/1a9y B YIPABICHUN TEXHOJIOTHIYECKIM | MEXaHOMAarHUTHOTO 3((eKTa. Y CTaHOBUTH CBSI3b MEXKAY CHIION M U3MEPSIEMBIM
MIPOIIECCOM NEKTPUYECKHM CUTHAJIOM.
Brnanets CriocoOHOCTBIO IPEACTABIATE PE3YNbTaThl TOMCKA U PELICHUS Ipakxmuueckue 3a0anus

HAay4YHOH CYLIHOCTH Ipo0JieM B BUie PU3NKO-MaTeMaTHUECKON
MOJIEIN

Pa3zpaboTaTth M cO37aTh DJICKTPUYECKYIO CXEMY M3MEpPUTEIBHOrO IpeoOpa3oBaTels IO
M3MEpEHUI0 TeMIeparypbl Ha ocHoBe 3(ddekra 3eeOeka, HMCIONB3Ys KOMIIEHCALMOHHBIH
METOH U3SMCPCHUAA.

OIIK-5: crtocoOHOCTE

10 UCII0JIb30BATh OCHOBHBIC ITPUEMbIL 06pa60T1<1/1 1 NPCACTABJICHUSA OKCIICPUMECHTAJIbHBIX TaHHBIX

3HaTh [TpueMsl 1 MeTO/IBI 00PaOOTKN SKCHEPUMEHTAIBHBIX aHHBIX U | [lepeuens meopemuyeckux 6Onpocog

pa3IYHbIC CTIOCOOBI UX IPECTABICHHS 1. OOBsICHUTE  NPUHOMI ~ JEWCTBHS M YCTPOHCTBO  TEPMOIIEKTPUUECKHX
npeoOpa3oBaTereH.
2. PaccMoTprTE HCTOUHHUKH ITOTPELIHOCTEH TEPMOIICKTPUUECKHUX IIpeoOpazoBaresieii u
MYTH UX YMEHBIICHHUS.
3. OOBsACHUTE IPUHINI ASHCTBHS U YCTPOMCTBO palHallMOHHBIX THPOMETPOB.
4. Ha3zoBuTe HCTOUHUKY MOTPENTHOCTEN PagHalliOHHBIX ITHUPOMETPOB.
5. PaccmoTpuTe mpHHIMO AEHCTBHS M YCTPOWCTBO IBETOBBIX (DOTORJIEKTPUUECKHUX
MTHUPOMETPOB.
6. Uro Takoe anekTpudeckas eMkocTs? Kakue pakTopsl BIUAIOT Ha BEJIMYUHY EMKOCTH
KoHzAeHcaropa?
7. OT dero 3aBUCHT aKTHBHAS COCTABISIONIA KOMIUIEKCHOTO CONPOTHBIICHUS
KoHzAeHcaropa?
8. Jns  pemleHMss KaKMX M3MEPUTENBHBIX 3aJad  MOXET ObITh HCIIOJIb30BAaHO
JIEKTPOEMKOCTHOE U3MEPHTENIbHOE peobpasoBaHue?
9. Kak ompenenuTs 3HEPrur0 3JIEKTPOCTATUUECKOrO TOJNS, CUIBI Pa3BUBAEMBbIE B
AEKTPOCTATUIECKOM IoJIe?
10. CyIIHOCTB TPSMOTO U 00paTHOTO MHhe303()PeKTOB.
11. B dyem 3akmiowaeTrcs CYIIHOCTH 3JEKTPOIOTEHIMAIHLHOTO HM3MEPHTEIHHOTO
npeobpa3oBaHus?
12. Kakoro pacmpeneneHne MOTEHIMAJIOB HA MOBEPXHOCTH IMJIMHAPHUYECKOTO
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CTpyKTypHBIT

JIIEMEHT [Inanupyembie pe3yabTaThl 00yUCSHUs O1leHOYHBIE CpeCTBA
KOMITETCHIHU

MPOBO/IHUKA C MOCTOSTHHBIM TOKOM?
13. Kakoro pacrpeznenenue NOTCHIMAIOB Ha MOBEPXHOCTH NPOBOJSIICH IJIACTHHBI C
TokoM. OT KaKuxX IapaMeTpoB IUTACTHHBI 3aBUCUT 3TO paclpeesieHue?
14, B uem 3akirouyaercsi 0COOEHHOCTH AJIEKTPONOTEHIMAIBHOTO IPeoOpa3oBaHus Ha
NepEeMEHHOM TOKE.
15. Jns  peumleHHMss KakMX M3MEPUTENBHBIX 3aJad MOXKET OBbITh HCIIOJIb30BaHO
AJIEKTPONIOTEHIIMATIBHOE M3MEPHTENbHOE NpeoOpa3oBaHue?
16. B dem 3akio4aeTcsi CyNmHOCTh MPOAOJIBHOTO U TMOMEPEYHOr0 Mbhe303(h(eKToB, YTOo
MPOUCXO/IUT TIPH CABUTOBOM NedopMariui mbe3oKpucTasa?
17. Uro takoe oOpatHBIN mbe30dPdpexT? Ero pusmueckoe oObsIcHEHHE.
18. Jns  pemieHuss KakdX M3MEPUTEIBHBIX 3a1ad MOXET ObITh HCIIOJIH30BAHO
MbE303JIEKTPUIECKOE U3MEPHUTEIIbHOE peoOpa3oBaHue?
19. B gem 3akmmouaeTcs huzndeckas CynTHOCTh MMAPOIIICKTPUIECKOro 3¢ dexra?
20. B yem 3amodaercs  CYIIHOCTb  TEH30PE3UCTHBHOTO  W3MEPHUTEIBLHOTO
npeoOpazoBaHus?
21. KakoBa 3aBHCUMOCTh M3MEHEHHS 3JIEKTPUYECKOTO CONPOTHBJICHUS NPOBOIHHKA M
MOJIYIIPOBOTHUKA OT nedopmanun’?
22. Jnist peuieHHMss KakMX HM3MEPUTENBHBIX 3aad MOXET ObITh HCIIOJIb30BaHO
TEH30PE3UCTUBHOE N3MEPUTENbHOE peodpa3oBaHue?
23. Kakue marepualibl OTHOCAT K 3JIEKTPUYECKUM MPOBOIHUKAaM BTOporo poaa? dusuka
DIIEKTPUUECKOM MPOBOJAUMOCTH PACTBOPOB?

YMmets Ha ocHOBe COBpeMEHHBIX CTATUCTUYECKUX METOJIOB 00paboTKK | 3adanus na pewenue 3a0au uz npogeccuonanvbhol ooiacmu, KOMNIEKCHble 3a0anus

IKCIEPUMEHTAIILHBIX PE3yIbTATOB YKa3bIBaTh HA JJOCTOMHCTBA U | PaccumTarh M MOCTPOUTH CTPYKTYPHYIO CXEMY HHIYKTHBHOTO U3MEPUTEIHLHOTO
HEJIOCTATKHU MMPOBEICHHOTO IKCIIEPUMEHTA npeoOpa3oBaTess 10 U3MEPESHHUIO TOJIIMHBI MAPAMATHUTHOTO TOKPBITHS Ha (eppOMArHUTHOMN

OCHOBE.

Brnanets [Tpuemamu MOCTPOCHUS U3MEPUTENBHBIX MTPeoOpa3oBarTeseii B 3aoanus na pewenue 3a0ay uz npogeccuonanbHoll 0oaacmu, KOMIJIEKCHble 3a0anUs.

TCXHOJIOTMYECKUX NPOLECCaX Ha OCHOBE SKCIICPUMECHTAJIbHBIX

JaHHBIX

Hcnonb3ys 37€KTpOnOTeHIIMATBHBIN METO U3MEPEHUS YEIBHOIO COMTPOTUBIIEHHS METAIIIOB
pa3paboTaTh U3MEPUTEILHBINA Pe0Opa3oBaTeb, CIOCOOHBIN OICHUBATH KOHIICHTPAIIHIO
JTUCITOKANAN B 00JIACTH IIACTHYECKOH NeopMmanuu. HaprcoBaTh CTPYKTYPHYEO CXeMy
HU3MEPUTEIFHOTO TIpeo0pa3oBaTes.
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0) Ilopsinok npoBedeHHS] TPOMEKYTOUHOH AaTTeCTALMH, MNOKA3aTeJId M KpPUTepHH
OlleHUBAHMS:

[TpomesxyTouHas aTTecTalys 0 JUCHUTUTMHE BKIIFOYAET TEOPETHUECKHIE BOIIPOCHI, TIO3BOJISIONIIE
OLICHUTh YPOBEHb YCBOCHHMS OOy4YaIOUIMMUCS 3HAHUMN, U MPAKTUUECKHUE 33/aHUS, BBISBISIOLINE
CTerneHb CPOPMUPOBAHHOCTH YMEHUH M BIIAICHUI, TPOBOIUTCS B (hOpME dK3aMEHa.

DK3aMeH 10 JaHHOW JUCLUILTUHE MPOBOJUTCS B YCTHOM (popMe MO HK3aMEeHALIMOHHBIM OuiieTam,
KaX/IbIi U3 KOTOPBIX BKITIOYAET 2 TEOPETUUECKUX BOMPOCA M OJHO MPAKTHUECKOE 3aaHuUE.
IHoka3aTesu 1 KPpUTEPUM OLIEHUBAHMSI 3249€Ta C OL[EHKOM:

— Ha OLEHKY «OTJIHYHO» (5 OamnoB) — OOyyaroluiicss JEMOHCTPUPYET BBICOKUH YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYecKoe M TJIyOOKOe 3HaHHE
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3a7aHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKYy «Xxopomo» (4 Oamna) — OOydYaroIIMICS JEMOHCTPUPYET CPEIHUM YpPOBEHD
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHIECKUX OTIEPaLUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OLIEHKY «yIOBJIETBOPHUTEJIbHO» (3 0ayia) — oOyyarouuiicss JEMOHCTPUPYET OPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHI: B X0/Ie¢ KOHTPOJIbHBIX MEPONPUITUNA AOMYCKAIOTCS
OIIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWW, yYMEHHH, HABBIKOB, OOydYaromuucs
UCIIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHs MIPH OMEPUPOBAHUU 3HAHHUSIMH U YMEHHUSAMHU MPU HX
NepeHOCce Ha HOBBIE CUTYAIIHH.

— Ha OLEHKY «HEeY/0BJIeTBOPUTEIbLHO» (2 0amia) — oOydarouuiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIE OIMOKHU, HE MOXKET IMOKa3aTh
MHTEIJICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — oOydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YPOBHE BOCHPOM3BEACHUS U 00BsACHEHNS UH(OPMAIIMH, HE MOXKET MOKa3aTh UHTEIJIEKTyallbHbIE
HaBBIKH PEUICHUS MPOCTHIX 3a7ad.
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