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1. LESIM N SAAAYHN ANCUNTTITNHDI

1.1. Llenn ancumnnuvHbl

— YCBOEHME CYLIHOCTU (DM3MYECKMX TMPOLECCOB WM  3aKOHOMEPHOCTEMN

MOMIOXKEHHbIX B OCHOBY CO3[aHuA MeXAyHapOoAHbIX CUCTEM eAVHWL

N3MEPEHNS U UCMOMNb3YEMbIX B USMEPUTENBHON TEXHUKE;

(hopMMpoBaHMe TMOHUMaHWA O Has3HayeHWW, npaBU/ILHOM BblGbope W
aKCnayaTauum 31eKTPOM3MEPUTENIbHLIX MNPUOOPOB, O rPaMOTHON MIAaHNPOBKE
3KCMepPUMeHTa/IbHbIX NCCNef0BaHWA;

(hopMMpoBaHMEe YMEHUS MNPaBWIbHOW  3KCrnyaTauun U3MePUTENbHbIN
YCTPOWCTB,

OBflafileHNe HaBblKamMu MPOBEAEHNS 3KCMEPUMEHTA/IbHBLIX WUCCNef0BaHUn C
MOMOLLbIO  U3MEPUTENbHBLIX NPUOOPOB W  OLEHKW CTeneHu [LOCTOBEPHOCTU
pe3yNbTaToB TEOPETUYECKUX U IKCNEPUMEHTabHBLIX MCCEA0BaHUNA,

NPUoGpeTeHNe CTyAeHTaMK OnbiTa WHAWBUAYaAIbHOW W COBMECTHOM
[EeATENbHOCTU NPU PeLLeHn NMOoCTaBeHHbIX 3a4a4.

1.2. 3agaym 0CBOEHMA ANCLUUNTNHDI

Kypc «®u3nyeckme OCHOBbl W3MEPEHUA»  OTHOCUTCA K LMKy
06LLEenpogeccnoHanbHbIX AUCUNMNIIVH. [MoBbILLEHNE TpeboBaHWi1 K
NHTEHCU(UKALUMM  3KOHOMWKN U YNYYLIEHUIO Ka4yeCTBEHHbIX MoKasaTesien
BbIMYCKaeMoil NPOAYKUMN TpebyeT BHEAPEHUS COBPEMEHHON W3MePUTENbHON
TEXHMKM U METPOIOrMYecKoro obecrneyeHns Npon3BOACTBaA.

K 3aa4a 0CBOEHMSA ANCLUMNIMHBI OTHOCATCH:

N3yyYeHNe OCHOBHbIX MPVHUMUMOB Teopuu YMpaB/ieHNs  TEXHUYECKMMMU
cucTeMamu,

N3yyeHre OCHOBHbIX METOAOB OLEHKN 1 06ecrneyveHns KauyecTsa NpoLeccoB
yrpas/ieHus,

NpuBUTNE Yy CTYLEHTOB HaBblKOB COOpa [JaHHbIX, W3Y4YeHWs, aHaImns3a u
CUCTEMaTU3aLMM HaYyYHO-TEXHUYECKON MH(opmauum

(hopMupoBaHMe Yy CTYLEHTOB HAYYHOrO MbILUIEHUS, MPaBUILHOTO
MOHUMaHWA rpaHnL, NPYMEHNUMOCTU PasINUHBIX (PU3NYECKUX ABIEHWIA.

2. MECTO gnCunrniHbl B CTPYKTYPE Or10I1

AncumnnnHa «Pusmyeckre 0CHOBbI U3MEPUTESILHOM TEXHUKM» OTHOCUTCA K
ancumnnnHam 6a3oBoit YacTy 6/10ka b1 M HanpasneHa Ha M3y4veHne PU3NYecKmx
OCHOB 00eCrneyeHUss egUHCTBA W3MEPEHWI, MPaBWIbHOCTW, TOYHOCTU U
[OCTOBEPHOCTUN Pe3y/ibTaTOB M3MePeHWid ANA NOCNeAyHoLWero nx npuMeHeHns B
NPOECCUOHAIBHOW [eATeNIbHOCTU. 3yyeHne Kypca OCHOBbLIBAETCA Ha 3HaHMAX
Takux npeameToB Kak «O6uwas pusmnkay», «Bbiclias MaTemaTnka», «CTaTUCTUKa U
TEeopus BEPOATHOCTU», «XUMUA».

3. MEPEYEHb MNNAHUPYEMbIX PE3Y/IbTATOB OBYYEHMUS MO
ANCUNMNNHE



[Mpouecc M3ydeHUs AUCUMNANHBI «PUNYECKME OCHOBbI WU3MEPUTENTbHOW
TEXHWUKW» Hanpas/ieH Ha (hopM1poBaHne CeayroLLMX KOMMETEHLMIA:

OlK-7 - CnocobeH mnpou3BOAMTL HeoOXOoAMMble pPacyéTbl OTAENbHbIX
6/10KOB N YCTPOWCTB CUCTEM KOHTPO/ISA, aBTOMAaTU3aL MmN 1 yrpaeneHus, BbIonpaTb
CTaHAapTHble CPeACTBA aBTOMATUKWN, U3MEPUTENTIbHON N BbIYNC/IUTENBHON TEXHUKN
Npu NPOEKTMPOBaHWUM CUCTEM aBTOMATN3aLUN N YNpaBieHNS

OlNK-8 - CnocobeH BbIMNOMHATL HaNafAKy M3MEPUTENbHbBIX U YNPaBASAHOLLMNX
CPefCTB M KOMIM/IEKCOB, OCYLLECTB/IATL UX PerfaMeHTHoe 06CNyXnBaHve

Pe3ynbTaTbl 00yyeHUs, XapaKTepusyroLme
CPOPMUPOBAHHOCTb KOMMNETEHLMN

OnK-7 3HATb OCHOBHbIE XapaKTEPUCTUKN N3MEPUTENbHbIX

NpubopoB, METOAbI pacyeTa, CXembl yNpasieHns, OCHOBbI

MOZENNPOBaHNA, BnageHne COBPEMEHHOW TEXHUKOA

N3MEPEHNIA.

KomneTeHuuA

YMeTb MPUMEHATb MOJlyYeHHble 3HaHUSA Mpu BbIGOpe U
MPOEKTUPOBAHUN CPEACTB U3MEPEHUIA N UX MaTeMaTUYECKNX
MOZeneil. YMeHWs MpPOBOAMTL  pacyeT, MCMO/Mb30BaTb
COBPEMEHHbIE CPefCTBa

B/lafieTb HaBbIKaMu Mo MOBbILLIEHWIO 3NEKTUBHOCTU MOMCKA
W PeLLeHNs MHXXEHEPHbIX 3a4a4; MEeTOAMKON BblsiB/IEHMS
HOBbIX TEXHUYECKNX PeLLeHNi.

Ol1K-8 3HaTb NPUHLMN AEACTBUS N YCTPOMCTBA M3MEPUTENBHBIX U
yNpasnAoLWwmx cpeacTB U KOMMNIEKCOB , OCHOBHbIE
(hn3myeckme apdeKToB B HUX, B3aUMOAENCTBME MEXAY
06beKTaMu A1 NPaBUIbHOW HaNagKu.

YMeTb MPUMEHATL NOMYYEHHbIE 3HaHWA NPU Hala4Ke CPeLCTB
N3MEpPEHUA 1 yrnpasieHns

B/1aAleTb HaBbIKaMu paboThbl C N3MepPUTE/IbHbIMU Nprubopamm
N U3MepUTE/IbHbIMU KOMMJIEKCAMU

4. OB bEM JNCUNTMTNHDI
O6was TPYA0EMKOCTb ANCUUNINHBI «PU3NYECKE OCHOBbI N3MEPUTENbHOM
TeXHUKW» COCTaB/AET 5 3.e.
PacnpegeneHue TpyA0eMKOCT AUCUUNIMHBI M0 BUAAM 3aHATUIA
O04YHas hopma 06yyeHUs

o Bcero | CemecTpsbl

Buabl yuyebHo paboTsl 4ACOB >
AyINTOpPHbIE 3aHATUA (BCETO) 90 90
B TOM yncne:
Nekumn 36 36
Mpaktnyeckue 3aHaTUs (M3) 18 18
JTabopatopHble paboTsl (J1P) 36 36
CamocTodaTenibHas paboTa 90 90
Bubl NPOMEXYTOYHOM aTTeCTaumm - 3a4eT C + +




OLIEHKOM

O6Lwas TpyA0eMKOCTb:
aKafleMnyeckue Yacol

3a4.efl.

180
3)

180
3)

5. COJEPYKAHUE ANCLIMMNINHBI (MOAYNS)

5.1

Copep>kaHue

pasienos

TPYLOEMKOCTU MO BULAM 3aHATUI
04YHasa hopma 06yyeHUs

ONCLMMNTNHbI

"

pacnpegeneHue

No
n/n

HavmeHoBaHVe Temb|

CopepxxaHue pasgena

Neky,

[Mpak
3aH.

Nab6.
3aH.

Bcero,
yac

CPC

OG6bEKTbI N3MEpPeHHii
OCHOBHbIE MOHATHS 1
3aa4u U3MepeHus

MaTtepusi 1 ee CBOINCTBA. Teopusi OTPaKEHNS.
dusmyeckast BenMUMHa. MMOHATE U3MEPEHUS.
MakpocKonuyeckne KBaHTOBble 3(EKTbI.
dusnyeckne ahhekTbl U UX UCMONb30BAHUE
ONS M3MepeHus  (IM3MYECKMX  BEINYMH
MoHaTe 0  (PM3MYECKOW  BEAWYVMHE.
W3mepuTenbHas 3afava. nepegaua,
XpaHeHue,  BOCMPOM3BEAEHWE  eAVHWLLbI
(h13MYECKOI BENMYMHBI, MPOCNEXMN- CUCTEMbI
eMHNL, (PU3NYECKMX BENNYNH. DTaNOHbI.

13

MoHsITME 06 U3MEPEHUAX

Mogenb 06bekTa N3MEPEHNS.
Vi3meputenbHblid curHan. MeTog n3MepeHuii.
OCHOBHble CTagMM ¥ 3Tanbl  PeLLEHNS
M3MepUTeNbHOM  3agaun.  [loHsTMe O
HeonpeseneHHOCTH " NOrpeLLHOCTH
M3MepeHUst

14

MoHsTWE 0 cpeacTBe
U3MepeHust

W3mepuTenbHblii NpeobpasoBaTens.
MepBUYHbI/ NpeobpasoBaTesb.
"pafMpoBOYHas XapaKTepuUCTHKa CPeaCcTB
n3mepeHnin. CTaTnyeckne 1 JUHaMUYecKue
XapaKTepuCTUKMN CPELCTB U3MEPEHUIA.
UacTOTHble XapaKTepUCTUKM AaTumKka.
YacTOoTHble XapaKTepuUCTUKM NepPBOro U
BTOPOro NOPsKOB.

11

Buabl 1 xapaktepucTukm
N3MEpPUTENbHBIX
CUTHa/10B

Knaccudmkayms n3amepuTesbHbIX CUrHaM0B.
MartemaTyeckoe MogennpoeaHune
N3MepUTE/IbHbIX CUrHanoB. Mogynaums
M3MepUTE/IbHOro cUrHana. [esvawus
yacToTbl. nckpeTusaums. KogmposaHue.
MNomexu

16

W3mepuTenbHble Lienw

CxeMbl (hOpMUPOBaHMA 1 Npeobpa3oBaHUs
curHana. Liens reHepatopHoro
npeo6pasosartens. CornacoBaHvie gaTumka c
3/1EMEHTaMM1 N3MEPUTENBHOW Lienu.
V3mepuTtenibHas ycTaHoBKa U
n3mepuTe/ibHble UHPOPMALIMOHHBIE CUCTEMDI.
OCHOBHbI€ TUMbI Lieneli mapaMeTpuyeckmx
npeo6pasoBarteneil. OCHOBHbIE CXEMbl
npeobpaszoBaHns U3MEPUTENBHOTO CUTHAMA.

[MpuHUMN n3mepeHns

13mepeHmne BpeMeHn. 3mepeHne
WHTEPBA/I0B BPEMEHU B TEXHUKE.
KonebatenbHblii KOHTYpP. KBapLieBble Yachl

12

3mepeHune
BeLLlecTBa

COCTaBa

Xpomatorpaduyeckrie MeToapl.
ANEKTPOXMMUYECKIE METO/bI.
CneKTpOMETPUYECKIE METO/bI.
Tepmuyeckne MeTOAbI.

JazepHble CNEKTPOMETPbI. J1a3epHbIi
a6CoPOLMOHHBIN N3MepPUTENb MasbiX
KOHLIEHTPALWi1 B ra3oBbIX CMeCsX. J1a3epHblii
N3MepuTEb KOMOMHALMOHHOTO
paccemBaHus.

M3mepeHue TemnepaTtypa

KOHTaKTHble METO/bl M3MEpeHUst
TEMMEePaTypbl: TEPMOMETPbI PACLLIMPEHNS,

15




TEPMOMETPbI CONPOTUB/IEHNS,
TEPMO3/IEKTPUYECKNE TEPMOMETPBI.
MaTepuasibl TEPMO3MIEKTPOA0B. MaTepuasbi
MEX3/IEKTPOAHOIN 1301ALMN
TePMO3/IEKTPUYECKUX Npeobpa3oBaTenei.
Mbe303MEKTPUYECKIIE, EMKOCTHBIE,
aKyCTW4ecKne, TEPMOLLYMOBbIE, KBAHTOBbIE
TEPMOMETPbI.

MpoMeTPUYECKME METOAbI M3MEPEHUS
TeMMepaTypbl: TEOPETUYECKME OCHOBBI
MeTOoAa, MMPOMETPYS NOJIHOTO N3NYYeHMS,
APKOCTHasi MMPOMETpPUS, MeTo4 BynbcoHa.

9 |W3mepeHne napameTpos|/13MepeHne napameTpoB BUGpaLMN. 2 4 7 13
[BWXKeHus ABCONTHasA 1 OTHOCUTENbHas BUGpaLus.
MexaHnuyeckuii aHalor BUbpoJaTumka.
[atunkun nsmepeHus BU6POCKOPOCTU 1
BMOPOYCKOPEHUS. CEMCMNYECKUIA AaTHVIK.
10 |N3mepeHns pacxopa|O6béMHble MeTOAbI pacxoda. Pacxogomepsi: 2 2 6 10
XUAKNX W ra3006pasHbIX [06TekaHUs, TYPOUHHBINA, NepeMEHHOr0
cpepa. nepenaga faBneHns, KOPPeNnsaLMOHHbIN
METO[,. YNbTPa3BYKOBOIA, BUXPUBOIA.
11 [M3mepeHne  NMHENHbIX|ONTUYECKMIA METOZ U3MEPEHUS, METOS, 2 4 6 14
pasmepoB n|oTbpacbiBaHWs TeHW, AN PAKLMOHHDIN,

nepemMeLLieHnst 06bEKTOB | TPAHCMMUCCUOHHBIV METOZ, MOHW3UPYIOLLETO

N3NnyYeHus.

TeH30pe3nCTVBHbIE, EMKOCTHbIE,
WHAYKTUBHBIE, AndhepeHLmanbHO-
TpaHcdopmaTopHble NpeobpasosaTeny.
V3mepeHuns ypoBHS

12 [M3mepeHwne ycunuii n MeTozb!l U3MEPEHNS CUSibl N HAMPSAXKEHNSA 2 4 6 12
[laBneHuns Mbe3031eKTpPMYECKMil NpeobpasoBaTenb
Mbe30pe3ncTopHbIN NpeobpasoBaTenb.
MeToz 13MepeHns aasneHns.
MeToz 13MepeHns Bakyyma
13 |N3mepeHue nanyyeHnin - (Matepusi 1 ee CBOICTBa. Teopumsi OTPaXKeHUs. 4 4 6 14
MarHuTHbIX, dusnyeckas BennymHa. MoHATE N3MepeHus.
ANEKTPUYECKMX U MakpocKonuyeckne KBaHTOBble 3NHEKTHI.
3NEKTPOMArHUTHbIX Pusnyeckne aPHEKTbI U UX UCMOMb30BAHNE
[N15 U3MEPEHS (IN3NYECKNX BETNYNH
14 |N3mepeHve MoHsATMe 0  (hm3myecKoi Be/IMYMHe. 2 2 6 10
XapaKTepucTuK W3meputensHas 3ajava. nepegaua,
VNOHU3VPYIOLLMX XpaHeHve,  BOCNPOU3BELEHNE  eAVNHULIbI
N3yYEHNIA. (hM3NYeCKOli BEIMUMHLI, MPOCNEXN- CUCTEMBI
efHNL, (PU3NYECKMX BEINYUH. DTaIOHbI.
15 |MeTtponoruyeckoe OnTtunyeckas MMKpockonusa. JlasepHas 2 6 8
obecrneveHne OnppaktomeTpua.CoBpeMEHHbIE [aTUNKK U
HaHOTEXHO/OT i CEHCOPHBbI.
Wtoro| 36 18 36 90 180

A

o

5.2 NepeyeHb nabopaTopHbIX paboT

OueHKa Knacca TOYHOCTW aHasloroBbIX Nprbopos

OnpepeneHve CONPOTUB/IEHUS N OLIEHKA NOTPELLHOCTA METOAA 3MEPEHNS.
pagyvpoBka M3MepuTens ycunuid Ha 6ase  TEH30MeTPUYEeCcKOoro
npeobpasoBarens.

["pafynpoBKa HeCTaHAATU3MPOBAHHOIO TepmonpeobpasoBaress
COMPOTMBIIEHUS.

OnpefeneHne NokasaTens BU3NPOBaAHNA MH(PaKPacHOro NMpomeTpa
(6eCKOHTaKTHOro TepMOMETPA).

WccnepoBaHve N3mMepuTe/ibHbIX CUTHASIOB.

HopmupoBaHue 1 oLeHKa aPeKTUBHOCTM eCTECTBEHHOIO U
MCKYCCTBEHHOIO OCBELLEHMS B MPON3BOACTBEHHOM MOMELLEHMWM.




8. WccnepgosaHue adhgpekta Xonna.
9. M3mepeHne paccToAHUA 1 BpaLLaTelbHOro ABUXEHUS.
10./13mepeHmne MoLLHOCTH

6. MPUMEPHAA TEMATUVKA KYPCOBbIX NMPOEKTOB (PABOT)
N KOHTPOJIbHbIX PABOT

B cooTBeTcTBUM C y‘-IE6HbIM niaHoOM OCBOEHME ANCUUNNUHBI

HE

npeaycMaTpUBAEeT BbIMO/HEHNE KypCOBOro npoekTa (paboTbl) UAN KOHTPONbHOM

paboTbl.

7. OLEHOYHbLIE MATEPWNAJIbI 014 TIPOBEAEHNA
NMPOMEXYTOUHOU ATTECTALUNN OBYYHAKOLWINXCA MO

ANCUNMNNHE

7.1. OnuncaHme nokasaTtesnie N KPUTEPUEB OLEHMBAHNSA KOMMETEHLMIA
Ha pas3/IM4YHbIX 3Tanax ux hopMMpPoOBaHUS, ONmcaHe LLIKasl OLeHBaHWSA

7.1.1 3Tan TeKyLLero KOHTpPos

Pe3ynbTaTbl TEKYLLEro KOHTPOMS 3HAHUA U MEXCECCMOHHOMW aTTectauum
OLLeHMBAIOTCA MO C/IeAYyHOLLENn CUCTEME:

«aTTeCTOBaH»;

«He aTTecToBaH».

PesynbTatbl 06y4eHUs,

Komne- XapaKTepusyoLLme Kputepun
ATTecToBaH He atTecToBaH
TeHums CchopMMpOBaHHOCTL OLeHMBaHNA
KOMMETEHLINN
OrlK-7 3HaTb OCHOBHbIE YCTHbIN onpoc BnageHue HaBblKamm 1 [JemoHcTpupyeT
XapaKTepPUCTUKM nprvemMammu Ha BbICOKOM HU3KWI YpOBEHb

M3MePUTENbHbIX
npubopos, MeTo/bl
pacueTa, CXeMbl
ynpas/ieHVs, OCHOBbI
MOAEeNNpoBaHms,
BnafieHue
COBPEMEHHOV
TEXHWKOM
N3MEPEHWIA.

YPOBHe, CNOCO6HOCTb
[aTb COOCTBEHHYO
OLEHKY 13Yy4aemoro
maTepuana

BNlafleHUsi MaTepuasiom,
Jonyckas rpy6ble

yMeTb  MPUMEHATb
Mo/Ty4yeHHble 3HaHWS
npu Bbl6Ope n
NPOEKTUPOBAHUN
CPeACTB  M3MEPEHWI
" nx
MaTeMaTnyecKmx
mogeneii. yMeHus
NPOBOAMTL  pacuyer,
MCMO/b30BaTh
COBPEMEHHbIE
cpefcTea

PewleHune CTaHAaPTHbIX
NPaKTU4eCKNX 3afayd

3afaum peLleHbl B

NosIHOM 06beME K

NoJlyyeHbl BepHble
OTBETHI

3ajaun He PELLEHDI

BMafeTb HaBblKamMm
MO MOBbILLEHNIO
aeKkTUBHOCTU
MOMCKa 1 peLLeHns
MHXXEHEPHbIX 33fay;
MEeTOAMKON
BblISIB/IEHUSA HOBbIX
TEXHUYECKNX

PelleHWe NprUKNagHbIX 3aja4 B
KOHKPETHOW NpegMeTHO

o6nactu

3afaum peLleHsbl B

NosIHOM 06beMe K

NoJlyyYeHbl BepHble
OTBETHI

3agaun He PELLEHDI




peLLeHuiA.

OrllK-8 3HaTb MPUHLMN YCTHbIN onpoc BnageHune HaBblKamm 1 [JemoHcTpupyeT
p'e[/]CTBMﬂ n npmemamMmn Ha BbICOKOM HU3KNIA YPOBEHb
ycTpoiicTea YPOBHe, CMOCOBHOCTL | BNaieHNst MaTepuanom,
M3MEPUTENTbHBIX U oﬂaeT:KCOSgT?lZ:%?o Jonyckas rpy6bie
ynpaBnaoLWmnx 4 MZTepﬁana
CPeacTB U
KOMM/EKCOB ,

OCHOBHblEe

(hmsnyeckue

3 eKTOB B HUX,

B3aVIMOfeiCTBME

MeXay 06beKTaMm

A/15 NpaBW/LHON

Hanagku.

yMeTb npumeHsaTsL| Tect BobinonHeHve Tecta | B Tecte meHee 70%
NOJyYeHHbIE 3HAHUA Ha 90- 100% NpaBU/ibHbIX OTBETOB
npu Hanagke CpeacTs

n3mepeHus n

ynpasneHus

BNafleTb HaBblkamn  [PelleHve npuknagHbIx 3a4ay B 3afaun pelleHbl B | 3adayn He peLueHbl
paboTbl ¢ KOHKPETHOW NpeAMeTHO MoSHOM 06beME 1

N3MepUTENbHLIMM o6nactm MoJlyyYeHbl BepHble

npuéopamu n OTBEThI

N3MepUTENbHLIMM

KOMMiekcamu

7.1.2 3Tan NpomMeXXyToOYHOro KOHTPO/S 3HAHWI

Pe3ynbTaTbl MNPOMEXYTOUHOr0 KOHTPONSA 3HAHWA OLEHMBAKOTCA B 2
cemecTpe 471 O4HOM hopMbl 06YUYEHMS MO YeTbipexbanbHOM CUCTEME:

«OT/INYHO;

«XOPOLLO»;

«Y[10BNETBOPUTESIbHOY;

«HeY[0B/IETBOPUTE/IbHO.

PesynbTtathbl
06y4yeHus,
Komre- xapaKTyepmsyrou_me Kpurepum OT/n4YHO XopoLuo Yposn. Heyposn.
TEHUMS | chopmmposanrocts |  OLEHUBAHNS
KOMMNEeTEHU NN
OlK-7 |3HaTb Tect BoinonHeHnve | BbinonHeHwe | BbinonHeHue B TecTe
(nepeHocuTCA U3 Tecta Ha 90- | TecTa Ha 80- TecTa Ha 70- meHee 70%
pasgena 3 100% 90% 80% NpaBUsIbHbIX
paboueii OTBETOB
nporpaMmbi)
YMeTb PeleHune 3agaun MpogemoHcTp | MpogeMoHCTp | 3ajayn He
(nepeHocuTCA M3 |CTaH4APTHBIX peLLeHb! B MpoBaH MPOBaH BEPHBINA |  peLleHbl
pasgena 3 NPaKTUYeCKNX MOSIHOM BEPHbIN X0f4 | X0f pelleHus B
paboyeli 3ajau o6beMe N [peLeHns BeeX,| 6OMbLUMHCTBE
nporpaMmbi) NoJlyyeHbl | HO He NoNyyeH 3ajau
BEpHble BEPHbIA OTBET
OTBEThI BO BCEX
3aiayax
BMafeTb PewleHune 3afaun MpogemoHcTp | lMpogemoHCTp | 3agayn He
(nepeHocuTCA U3 |NPUKNAAHBIX peLLeHbl B MpoBaH MPOBaH BEPHBINA |  peLUeHbl
pasgena 3 3ajay B MoSIHOM BEPHbIN X04 | Xo4 pelueHus B
paboueii KOHKPETHOWA 00bemMe N |pelueHuns BceX,| 6OMbLUMHCTBE
nporpammbl) npeaMeTHO MoslyyeHbl | HO He nofyyeH 3ajay
06nacTu BEPHblE BEPHbI 0TBET
OTBETHI BO BCEX
3aiayax
OrK-8 |3HaTb Tect BoinonHeHve | BbinonHeHwe | BbinonHeHue B TecTe




(nepeHocuTCA U3 Tecta Ha 90- | TecTa Ha 80- TecTa Ha 70- meHee 70%
pasgena 3 100% 90% 80% NpaBUIbHbIX
paboueii OTBETOB
nporpaMmbi)
YMeTb PeleHune 3agaun MpogemoHcTp | MpogeMoHCTp | 3ajayn He
(nepeHocuTCA M3 |CTaHL4APTHBIX peLLeHb! B MpoBaH MPOBaH BEPHBINA |  peLleHbl
pasgena 3 MPaKTUYECKNX MoSIHOM BEPHbIN X04 | Xo4 pelueHus B
paboueii 3aaau o0bemMe N |peLueHuns BceX,| 6OMbLUIMHCTBE
nporpaMmbi) NoJlyyeHbl | HO He NoNyyeH 3ajau

BEpHble BEPHbIA OTBET

OTBEThI BO BCEX

3azayax
BMafeTb PewleHune 3afaun MpogemoHcTp | lMpogemoHCTp | 3agayn He
(nepeHocuTCA U3 |NPUKNAAHBIX peLLeHbl B MpoBaH MPOBaH BEPHBINA |  peLUeHsbl
pasgena 3 3aja4 B MOSTHOM BEPHbIN X0 | X0f pelleHus B
paboyeli KOHKPETHOIA o6beMe N [peLeHwns BeeX,| 6O0MbLUMHCTBE
nporpammbl) npeaMeTHO MoflyyeHbl | HO He nofyyeH 3ajay
06nactu BEPHble BEPHbI 0TBET
OTBETHI BO BCEX
3azayax
7.2 |_|pI/IMeprII7I nepeyvyeHb OUEHOYHbIX cpeacTs (TI/I noBble

KOHTPO/IbHbIE 3afaHNA WIN VHble MaTepuasibl, HeOOX0AUMble A1 OLEHKMN
3HaHWI, YMEHWN, HAaBbIKOB 1 (U/1N) ONbITa AeATENIbHOCTN)

7.2.1 TlpuMepHbIA NepeveHb 3afaHUin LIS
TEeCTUPOBAHUIO

noagroToBkKu K

1. Ecnm gucemnaums aHeprm B CUCTeMe OTCYTCTBYET, B HEil:
a) MoXeT 6bITb paBHOBECHE;

6) He moXeT 6bITb paBHOBECUS;

B) BO3HMKAIOT CU/bl TPEHUS;

r) Huyero He npovcxoauT.

2.Konn4yecTBo aHepruu, nosyyaeMoe noAcucTeMor npu yKTyaumm 4O/MKHO
ObITb:

a) MponopumoHanbHO KO3APMUUNEHTY Anccunauumn B NoACUCTEME;

6) MponopunoHanbHO NHTEHCUBHOCTY TEN/IOBLIX (PNYKTYaLW;

B) MponopunoHanibHO KO3APMmUUNEeHTY anccmnalmm B CUCTEME,;

r) HeT npaBu/ibHOro OTBeTA.

3.0ueHKa npefena YyBCTBUTENbHOCTWN, 00YCNOB/IEHHON APO6OBbLIM LLYMOM,
MOXET U3MEHUTLCA NOJ, BAUSHUEM AeCTBUSA psja (PaKTopoB:

a) KBaHTOBas ath(heKTMBHOCTb (DOTOAETEKTOPA, YMEHbLUEHME KOTOPOIN MPUBOANT K
YMEHbLUEHNIO OTHOLLIEHUS CUTHAN-LLYM;

6) B3BelleHHasA CpefHsAs MOLLHOCTb, NonagaroLlas Ha DOToAeTEKTOP, onpeaenser
YPOBEHb AP060BOro ((POTOHHOTO) LYMa;

B) B3BelLeHHas cpefHAs MOLLHOCTb, NonajaroLwas Ha (hoToAeTeKTOp, onpeaenset
YPOBEHb ANCMEPCHUIO;



r) KeaHToBas ath(heKTMBHOCTb (DOTOAETEKTOPA, YMEHbLUEHWE KOTOPOI MPUBOANT K
YBE/IMYEHNIO OTHOLLIEHNSA CUTHA-LUYM.,

4. LLlymbl, cBA3aHHbIE C 06paTHbIM pacCcesHEM W OTPaXKEHMEM, MOTYT COAepXKaTb
KOMMOHEHTBI:

a) KorepeHTHYO 1 HEKOTePEHTHYIO;

6) TONbKO KOrepeHTHY!IO;

B) TONbKO HEKOrepPEHTHYIO;

r) Het npaBuibHOro OTBETA.

5. TepMoAMHaMMYeCKN paBHOBECHOE COCTOSHWE rasa, Hanpumep, B OTCYTCTBUE
BHELLHWX CWUJIOBbIX MOJIEI MOMTHOCTbLIO ONpeenseTcs:

a) TO/IbKO ero Maccou;

6) Maccou, XMMU4YeCKoi NPUPOLON, AaBNeHNEM U TeEMMNepPaTypou;

B) XMMWYECKOW NPUPOLOW, aBNEHNEM;

r) TemnepaTypoi.

6 OT yero 3aBUCUT AaB/ieHNe, OKa3bIBaEMOE ra3oM Ha CTeHKY CoCyfa:
a) OT cKopoCTeil TeNI0BOr0 ABVKEHUSA MOMEKYTT;

6) OT Temnepartypbl;

B) OT COCTOSAHNA rasa;

r) OT TO/LLMHBI CTEHKN COCYAa.

7.Ecnn cucTema HaxoAuTCs B YCTOMYMBOM PaBHOBECUMM, TO BCAKUM
MPOLIECC, BbI3BaHHbIN B HEl BHELUHWM BO3AECTBMEM, BCErfa Hanpas/eH Takum
obpaszom:
a) UTo OH CTPemMmUTCs YHWUUTOXUTb W3MEHEHUs, NPOM3BEAEHHbIE BHELUHUM
BO3ENCTBUEM;
6) UTO OH CTpemuTCA NPUBECTU CUCTEMY B MepBOHAYa/ibHOE paBHOBECUE, U3
KOTOPOro CUCTeMA BbIBOAMTCS BHELLHUM BO3/eCTBUEM,;
B) UTO OH CTPEMMTCA NPUBECTM CUCTEMY B 6O/1ee YCTONYMBOE COCTOSHNE;
r) Het npaBuiibHOro OTBeTA.

8. OHeprus, WUMMYNbC MEXaHWYECKOM CUCTEMbI SBASIOTCS (PYHKLMSMU  ee
KOOpPAMHAT 1 CKopocTeit. Ecnm cuctema 3amMKHyTa, TO:

a) BennumHbl N3MeHSOTCS BO BPEMEHM:

6) BenuumHbl NOCTOSHHbLI WA NPUGIN3UTENBHO NOCTOSHHBI U3-3a MEfIEHHOCTU
M3MEHEHUs NapaMeTpOoB;

B) BeNNUMHbI COXPaHSHOTCS;

r) HeT npaBUnbLHOro oTBETA.

9. Ha3oBMTe Y4YeHOro OnbiTaMyM KOTOPOro OblfI0 MOKa3aHO, YTO KO3(ULMEHT



06bEMHOI0 PacLUMPEHUNS HATAHYTOW Pe3nHbI MOMOXKUTESEH:
a) TomMCcoH

6) JlebeneBa

B) [>KOy/b

r) Ne-LaTense

10 BcsAKoe M3MeHeHWe TemnepaTypbl Tefa Bbi3blBaeT Takme NMOTOKW TensoTbl, npu
KOTOPbIX BO3HMKLLME Pa3HOCTW TemnepaTyp Cr/iaXuBatoTCs, Ha30BUTE MPUHLMM
XapaKTepu3yrLLMiA AaHHbIA NpoLecc:

a) MpuHumn Ne-LWartense-bpayHa.

6) MpuHumn JleHya

B) MpuHumn Jlebenesa

r) MpuHuun dxoyna-SleHua

7.2.2 TlpyMepHbI NepeyveHb 3afjaHUA [AN1s1 PeLUeHUs CTaHAaPTHbIX
3ajau
1.0npegenntb YyactoTy curHana f,, mogaHHOro Ha Bxog Z ocuunnorpada, ecim Ha
BXoAbl X 1 Y nofaHbl CUrHasbl CUHycomaanbHoi opmbl yactoTon f, =0,8 KIU,
COBWHYTble MO (hase OTHOCUTeNbHO Apyr Apyra Ha 90 rpagycos. Konu4yecTtso
pa3pbIBOB N306paXKeHns N = 8.
2. Y peocTaTHOro gatyvka yrna nosopoTa, CONpoTUBIEHUE NPU U3MEHEHUM Yrna
or 0 go 180° nuHeintHO MeHseTcd 0T10 g0 1 KOM. TMOCTPOUTbL CTaTUYECKYHO
XapaKTepUCTUKY JaTyuuKa , eC/IN B Ka4eCTBe MHAMKATOopa B3AT BOIbTMETP ¢ Ry= 10
KOm, a E=10 B.
3.Kakoe Heo6Xx0AMMO KO/INYeCTBO nocnenoBsartesibHO BK/THOYEHHbIX
TEPMO3NEKTPMYECKUX AAaTYMKOB , YTOObI TOK Lenn nHankatopa obin He meHee 10
MA npu Temnepatype 20° C, ecnn 34C Kaxporo gatuvka 1B, a BHYTpeHHee
conpoTusneHne 80 OM? ConpoTtmeneHne namkatopa 100 Om.
4.0npefennTb Ha CKOJIbKO NPOLEHTOB M3MEHUTCA CONPOTUBIEHME TEH304ATUNKA,
ecnu ero anvHa 20 mm yBennumnnace Ha 0,5mMm.lonycTuTb YTO yaeNbHoe
COMPOTUB/IEHNE NPOBOAA TEH304aTuMKa MNMPU PacTAXEHUM OCTAeTCA HEN3MEHHbIM
5.MOXHO N1 NpY U3MEPEHUU COMPOTUBNEHUA >XUAKUX MPOBOAHUKOB WK
NpoBOAHMKOB. O6nafatoLLmMX BbICOKOW BNaXXHOCTbIO, MOMb30BATLCA MOCTOSHHLIM
TOKOM?
6. MOXHO N1 onpeaennTb U3MEPSAEMYHO BE/TMUNHY, 3Hast, C KaKOW abCONHOTHOM U
OTHOCUTE/IbHOW NOTPELUHOCTAMM OHa N3MepeHa?
7. YyTd, 4TO paguyc atoma Bogopoaa ry= 0,5A, oLeHuTe Maccosblit My 1
06bEMHO MPOCTPAHCTBEHHbIN V KBaHT BelecTsa.  MorekynspHas macca
Bogopoga 2.016 r/mosnb
8.Heobxoammo n3mepntb ToK | = 4 A. VIMeloTcs ABa aMmnepmeTpa:; OAuH Kracca
ToyHocTM 0,5 nmeeT BepxHUiA Npeaen namepeHns 20 A, Apyroi Knacca TO4YHOCTU
1,5 umeeT BepxHWU npeaen muamepeHns 5 A. Onpegenvte, y Kakoro npubopa
MeHbLUe npeaen AonyckaeMol OTHOCUTE/IbHOW MOrPELHOCTN U Kakoi npuéop



Nydule ncnonb3oBaTh Ans nsmepeHns Toka | =4 A.
9. OnpefennTb Ha CKOJIbKO MNPOLIEHTOB N3MEHUTCA COMPOTUB/IEHME TEH304aTUMKaA,

ecnu ero anvHa 20 mm yBennumnnack Ha
0,5Mm.[onycTUTbL YTO YaeNbHOEe COMPOTUB/EHME
npoBofa TeH304aTuMKa MpuU PacTKEHUM OCTaeTCs
Hen3MeHHbIM.

10. Ha PUCYHKe NnokasaHa cxema
YpPaBHOBELLIEHHOr0 MOCTa NOCTOAHHOIO ToKa. Ecnn R,=7
O|V|, Rs=b5 O|V|, R,=b OM, R.=?

7.2.3 TlpuUMepHbIA MepeyeHb 3aflaHUA ANa peweHns NpUKIagHbIX
3aaau
1.Kakoi aththeKT nnm hmanyeckoe CBOMCTBO UCMOMb3YHOT NPK ONpeaeneHnn
MYTHOCTU XXWAKOCTU
2.Kakoi1 sththeKT nUnm hn3myecKoe CBONCTBO UCMOb3YHOT NPK ONpeaeneHnn
[e(heKTOB M3aenms
3.Kakoi1 aththeKT nnm hn3myecKoe CBOMCTBO UCMO/b3YETCA B MUKPOOHAX
4.Kak rnpon3BecTu 3amep 06bema XNLKOCTU B LUCTEpHE
5.Mpwv co3gaHnmM MarHUTHOTO 3KpaHa, Kakom YYMTbIBAKOT APQeKT
6.Kak nsmeputb TeMnepartypy XKUAKOro metasina
7.Ipn cBapKe KakKue NCMosb3yTca (U3NYECKMNe ABNEHNSA UK 3DEKTDI
8. Moyemy Npu BbICOKOI TemnepaTtype CTONOUK PTYTU NOAHUMAETCA?
9.Kakoe ABneHne ncnonb3yeTca Npu BCTPAXMBaHUM TEPMOMETPA?
10. Kakue (pm3nyeckme BeMUnMHbI MOXHO U3MEPUTL C MNOMOLLbIO
ocumnnorpaga?
7.2.4 TIpMMepHbIiA NepeveHb BOMPOCOB /151 MOAr0TOBKU K 3a4eTy
1. OCHOBHbIEe NOHATUA Teopun n3mepeHnin. O60oOLLEHHas CTPYKTYpHas cxema
N3MepPUTENIbHOW CUCTEMBI.
VHdopmauma 1 ee KONMYECTBEHHbIE XapaKTePUCTUKMN.
3. be3ycnoBHas v yCnoBHas 3HTPONUN U3MePSAEMOi BeiMumHbl. CBOMCTBA
3HTpONUN.
4. DHTPONUIAHOE 3HaYeHWe NOrPELLHOCTU N3MEPEHWA.
CTaTnyeckune xapakTepuCcTUKN N3MepUTe/bHbIX Npeobpasosateneil. DYHKLMS
npeobpa3oBaHus.
YyBCTBUTENIbHOCTb M MOPOT YyBCTBUTENbHOCTY NPeobpasoBatesieil.
ALONTVBHAA U MY/IbTUMNIMKATMBHAA MOTPELUHOCTU CPELCTB M3MEPEHNIA.
CTPYKTYpHbIE CXEMbI U3MEPUTENIbHBLIX CUCTEM Pa3OMKHYTOrO TUNa.
. AnddhepeHumanbHble CXeMbl COeJMHEHNSA Npeobpa3oBaTtenent, X 0COGEHHOCTN.
10 KoMneHcaloHHble CXeMbl COeANHEHMS Npeobpa3oBaTesei.
11.CurHanbl n3mepuTeNibHOM NH(OPMaLMK, UX KnacCupuKaums.
12.CnekTpasibHble XapaKTepuCcTUKN NepuoguYecKuX CUrHaaoB, X OCHOBHbIE
3aKOHOMEPHOCTH.
13.CneKTpasibHble XapaKTepuUCTUKM HENEPUOANYECKUX CUTHAMOB, NX
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3aKOHOMEPHOCTH.

14.CneKTp amnauTyf 1 CnekTp a3 MMMyNbCHOro CUrHana.

15.3HepreTnyecKniA CNekTp curHana. PaBeHCTBO MapceBans, ero 1Ucrosib3oBaHune
B MPaKTUYECKNX LLensx.

16./13MeHeHMA B CNEKTPa/IbHbIX XapaKTepUCTMKax npeobpasoBaHHbIX CUTHAMOB:
CXKaTbIX BO BPEMEHU, 33epPXaHHbIX BO BPeMeHMN.

17.0ueHKa NPaKTUYeCKOM LMPUHBI CMIEKTPa HENepuoaNYecKoro curHana.

18.du3nYeckune CUCTEMbI, X KNacCU(MKaLMA U MaTemMaTUYeCcKme MOLENN.

19.IMHamMmnyecKune XxapakTepuCcTUKM N3MepPUTE/IbHbIX MPeobpasoBaTeneil.

20.YacToTHbIN KO3PPUUMEHT nepeayun PyHKLUMOHaILHOIO 6/10Ka, ero AYX u
PYX.

21.Kputepnn (hnm3nyecKoin peasmsyemocT USMePUTENIbHON CUCTEMBI.

22.MepegatoyHas yHKLUNS N3MEPUTENBHOIO NpeobpasoBaTtens, MeTo/bl ee
pacyeTa.

23./IMnynbCHas 1 nepexoHas XxapakTepuCcTUKN N3MEPUTENbHOM CUCTEMBI.

24.MeTogabl onpegeneHns AYX n @YX nsmepmTesibHOM CUCTEMBI.

25.WNHTerpan roamens v ero ncnosb3oBaHue 419 OLEHKN NapaMeTpoB CUTHa/IO0B.

26.Moaynauma rapMoOHUYEeCKOro CUrHana, ee pasHoBUAHOCTU. Y T/10Bas
MOAYNALMS.

27.AMNINTYAHas MOAYNSLMSA, ee CBOMCTBA.

28.CneKTpasibHble XapaKTePUCTUKM aMMINTYLHO-MOAYNNPOBaHHBLIX CUTHAIOB.

29.Knaccugmkaums nsmepuTenbHbIX Npeobpasosarteneil. [eHepaTopHble U
napameTpuyecKkme gaTymku.

30.lMpeobpaszoBaresnivi pPe3CTUBHOIO TUMA, UX CPaBHUTE/IbHAA XapaKTepucTunKa.

31.2neKTpoMarHNTHbIE N3MepUTE/IbHbIE NpeobpasoBaTtenn, NX PpasHOBUAHOCTMU.

dur3nyecKune NpUHLMNLI PaboTbl Nbe3onpeobpasosaTesniei. MNpamoit 1 06paTHbIN

nbe3o3dekTol. MNoyemy B cnyyae apdekTta Xonna Bo3Hmkaet 4C mexay

6OKOBbIMW TPaHAM W MIaCTUHbI NOMYNPOBOLHNKA?

32.0OCHOBHblE YpaBHEHUS Nbe303/1EKTPUYUECKOI cpefibl. MNbe3031eKTpruYecKme
KOHCTaHTBI.

33.INbe303neKkTpnyecKme Matepuasbl, UX CPaBHUTENbHAA XapaKTePUCTUKA.

34.T1prHUMN 3NEKTPOMEXAHUYECKNX aHaNOorniA. SKBUBA/IEHTHbIE CXEMbI
Nbe3onpeobpasoBareseil.

35.DyHKLMSA NpeobpasoBaHNsA 1 YyBCTBUTENNbHOCTb Mbe30NPUEMHUKA K YCUIIO
Ha HU3KNX YacToTax.

36.EMKOCTHbIe Npeobpas3oBaTesnin, X Pa3HOBULHOCTU U paboymne XapakTepuCcTUKMN,

37.AHann3 4yBCTBUTE/ILHOCTU EMKOCTHOIO JaTyuKa.

38.CxeMbl BK/IKOYEHMUSA OAMHAPHBIX U anddepeHLmManbHbIX EMKOCTHBIX
npeobpasoBaTesen.

39.dun3nYecKme 0CHOBbI paboTbl TEH30PE3NCTOPHbIX MPeobpasoBaTeneil.
Pur3nyeckan 1 reoMeTpPUYECKasa TEH304YBCTBUTE/ILHOCTb.

40.Pa3sHOBMAHOCTU, KOHCTPYKLNN U TEXHUYECKNE XapaKTEPUCTUKN
TEH30pPe3NCTOPOB.

41.CxeMmbl BKNHOYEHUSI TEH30PE3NCTOPHbIX NPeobpasoBaTeneil.

42.T10rpewiHOCT U3MEPEHNUI C MOMOLLbHO TEH30PE3UCTOPOB.



43.TpefenbHas YactoTa M3MePEHUIA AehopmaLiii 06 LEKTOB C MOMOLLbHO
TEH30pPe3NCTOPOB.

44 . V\HOYKTUBHbIE N3MEPUTE/IbHbIE YCTPOMCTBA, UX Pa3HOBMAHOCTU U
CTPYKTYpPHbIe CXeMbl.

45.TpUHLUMN LeACTBUA UHAYKTUBHBIX JaTYMKOB JIMHENHBIX NepPeMeLLeHNIA.

46.4yBCTBUTENBLHOCTL W NOPOT YYBCTBUTE/ILHOCTU MHAYKTUBHOIO aTumKa C
nepeMeHHbIM 3a30POM.

47.CxeMmbl BKIIOYEHUS UHAYKTUBHbIX NpeobpasoBaTesniei.

48.CpaBHUTENbHAA XapaKTepUCTUKa UHAYKTUBHbIX, B3aUMOUHAYKTUBHBIX U
BUXPETOKOBLIX MpeobpasoBaTenei.

49.Pur3nYeCcKne 0CHOBbI, XapaKTePUCTUKN N KOHCTPYKTUBHbIE OCOOEHHOCTU

NHAYKUMOHHBIX Npeobpa3oBateneil.

50. O6bACHUTB, NOYEMY HecTaLMOHapHbIA 3gh(heKT [y)Ko3edCcoHa UCNONb3YIOT B

3Ta/I0HE HanpskeHns.Yem 06 BbACHUTL TOYHOCTb M3MEPEHNS HaNpPsXeHns B

aTa/IOHe HanpsXeHns Ha 6ase athpekTa [yKo3edcoHa?

51.Kakue (hm3nyeckme BenmymHbl U3MepsoT, UCNob3ys metoasl AMP

n ArP?

52.Moyemy aghtheKT Méccbayapa HasblBaKOT ellle 3(PEKTOM pPe30HaHCHOrOo

MOr/IOLLEHNA Y-U3NYyYeHNA?

7.2.5 TlpuUMepHbIA MepeyeHb 3afaHuU ONa peleHnsa NpUKIagHbIX
3ajau

He npefycMOTPeHO y4e6HbIM NiaHoM

7.2.6. MeToanka  BbICTaBMlEHUA  OLEHKM NpU  NPOBeAeHUN
NPOMEXYTOYHOW aTTecTayunm

3ayeT MpoBOAUTCS NO TeCT-6uneTam, KaKablil U3 KOTOpbIX codepxuT 10
BOMPOCOB U 3afa4y. Kax/bli NpaBuibHbIA OTBET Ha BONPOC B TECTE OLEHMBAETCH
1 6annom, 3agaya oueHuBaetca B 10 6annoB (5 6annoB BepHOe pelleHWe n 5
6ansioB 3a BePHbIA 0TBET). MakcumasibHoe KOIMYeCcTBO HabpaHHbIX 6anios — 20.

1. OueHka «HeynoBneTBOPUTE/NIbHO» CTaBUTCA B C/lyyae, €Cnv CTYAEeHT
Habpan MeHee 6 6a/110B.

2. OueHKa «Y[10BNeTBOPUTE/IbHO» CTaBUTCA B Cnyyae, €Ciu CTYAEHT
Habpan ot 6 go 10 6annos

3. OueHKa «X0opoLLo» CTaBUTCA B C/yyae, ecim CTyAeHT Habpan oT 11 ao
15 6annos.

4. OueHka «OTINMYHO» CTaBUTCHA, eClnM CTyAeHT Habpan ot 16 go 20
6annos.)

7.2.7 I'lacnopT OUEHOYHbIX MaTepuasioB

KoHTponunpyemble pasgenbl Koa . | HaMmeHoBaHWe OLEeHOYHOro
Ne n/n (Tembl) ANCLMNNNHBI KOHTPOTMPYEMOU cpeacTsa
KOMNeTeHLum
1 OO6BLEKTbI N3MEPEHWIA OnK-7, OrK-8 TecT, npakTnyeckune

3aHATYe, 3aWnTa
NnabopaTopHbIX paboT

2 [MoHsATUE 06 N3MEPEHMUAX OrlK-7, OlK-8 TecT, 3awmTa 1abopaTopHbIX
paboT




3 [MoHsATUE O CpeacTBe OrK-7, OrK-8 TECT, MnpakTuyeckme
n3MepeHus 3aHATUe, KOHTPO/IbHasA
paboTa
4 Buabl ©  XapakTepuCTUKM OrK-7, OrK-8 TecT, 3aumTa nabopaTopHbIX
N3MEPUTENIbHbIX CUTHA/I0B pagot
5 3mepuTenbHble Lenu OnK-7, OMNK-8 TecT, 3aumTa nabopaTopHbIX
paboT
6 [MPUHUMN N3MEpPEHIS OrK-7, Orik-8 TecCT, NpakTUYecKune 3aHATUNSA
7 N3mepeHmne cocTaBa|OrlnK-7, OrikK-8 TecCT, NpakTUYecKune 3aHATUS
BelllecTBa
8 3mepeHne Temnepartypa OrlK-7, OrK-8 TecT, 3aumTa nabopaTopHbIX
paboT
9 3mepeHne napameTpoB|OrK-7, OMNK-8 TecT, 3almTa nabopaTopHbIX
[BVKEHUS pa6ot
10 N3mepeHunsa pacxoga »xmakumx|OrK-7, OrnK-38 TeCT, KOHTPO/IbHasA paboTa
M ra3o06pasHbIX cpeja.
11 N3mepeHmne NIMHEeNHbIX|OMK-7, OINK-8 TecT, 3awmTa nabopaTopHbIX
pa3MepoB 1  MepeMeLLeHus pa6ot
00BbEKTOB
12 13mepeHune ycunuia n OnK-7, OrK-8 TecT, 3awmrta 1abopaTopHbIX
[laBNeHus pa6ot
13 N3mepeHne |/|3nyqe|-||/|[/'| OrK-7, Orik-8 TecT, 3awmTa nabopaTopHbIX
MarHWUTHbIX, 3NEKTPUYECKMX paGot
N INEKTPOMarHUTHbIX
14 3mepeHne  XapakTepucTuK OrK-7, OrK-8 TecT, 3almTa nabopaTopHbIX
NOHWN3NPYIOLLMX U3NTYHEHWIA. pa6ot
15 MeTponorunyeckoe OlK-7, OMNK-8 TECT, KOHTPO/bHas paboTa
obecrneyeHne
HaHOTEXHO/OM U
7.3. MeToanyeckme mMatepuanbl, onpegendwolime  npouenypsbl

OLEHMBaHWS 3HAHWIA, YMEHWIA, HaBbIKOB U (111) ONbITa AeATE/TbHOCTY

TecTupoBaHMe OCYLLECTBNSETCS,

M6O NpY  MOMOLLUYM  KOMMbIOTEPHOI

CUCTEMbI TECTMPOBaHWUA, MO0 C WCMOJb30BaHWEM BbIJaHHbLIX TeCT-3afaHui Ha
ObymaxxHOM HocuTene. Bpemsi TectupoBaHus 30 MUH. 3aTemM OCYLLECTBNSIETCA
NnpoBepKa TecTa 3K3aMEHAaTOPOM W BbICTaB/AETCA OLEHKa COracHO METOAMKM
BbICTaB/IEHNS OLEHKW MPK MPOBEAEHNM NMPOMEXYTOYHOW aTTecTaluuu.

PelleHne cTaHAapPTHbIX 334ay  OCYLLECTBAAeTCH, MO0 npu  MOMOLM
KOMMNbIOTEPHOW CUCTEMbl TECTUPOBaHWA, NM60 C UCMO/b30BAHMEM BblAaHHbIX
3a4a4 Ha OymMaxHOM HocuTene. Bpemsa peweHnsa 3agad 30 MuH. 3atem
OCYLLECTBNSAETCA MNPOBepKa peLleHns 3ajay 9K3aMEeHAaTOpOM W BbICTaB/SETCH
OLleHKa, COrnacHO MeTOAMKM  BbICTaBNEHUS  OUEHKM Npu  MNpPOBEAEHUM
NMPOMEXYTOUYHOM aTTeCTaLUum.

PelueHne npuKnagHblX 3agady  OCyLWecTBnsetcd, nAM6O npyv  MOMOLUM
KOMMNbIOTEPHOW CUCTEMbI TECTUPOBaHWA, NMO60 C WUCMO/Mb30BAHWEM BblAaHHbIX
3aa4 Ha OymMaXHOM HocuTene. Bpemsi peweHus 3agad 30 MUH. 3artem



OCYLLECTB/ISIETCA MPOBEPKAa pPeLleHns 3a4ad 3K3aMeHaTOPOM U BbICTaBNSETCS
OLIEHKa, COrMaCHO METOAMKN  BbICTABNEHWUS  OLIEHKM MPU  NPOBEAEHUM
MPOMEXYTOUHOI aTTecTaLuu.

8 YYHEBHO METOANYECKOE N TH®OPMAUWVMOHHOE
OBECINEYEHVE ANCUNMNNHDBI)

8.1 TlepeyeHb Yy4yebHO nUTepaTypbl, HEOOXOAUMOW [N OCBOEHUS
ANCUMNNVHBI

1. CmumpHoB KO.A., Cokonos C.B., Tutos E.B.  ®Pusnyeckme 0CHOBbI
3NIEKTPOHUKKN: OCHOBbI MUKPO3/IEKTPOHNKIN 1 MUKPOMNPOLLECCOPHOW
TeXHMKK:y4ebHoe nocobme/ CmumpHos FO.A., Cokonos C.B., Tutos E.B. -2-e
n3g.,mcnp. - CaHkT-MNeTepbypr:/laHb,2013-496¢. ) ISBN 978-8114-1379-9.-
TeKCT:3NeKTPOHHbI//JTaHb: 3N1eKTPOHHO-6MGIMoTeYHas cuctema —URL.: :
https://e.lanbook.com/book/12948

2. bypkosckuin B.J1., notoea tO.H., Edpemos A.A., PomaHoB A.B.
dursnyeckne ABNeHNSA N IPPEKTbI B TEXHUYECKMX CUCTEMAxX . yyeb. nocobue. -
BopoHexx : TOYBIO "BOPOHEXCKUA  roCyAapCTBEHHbIA  TEXHUYECKMWIA
yHuBepcuteT", 2007. - 246 C.

3. Kupunnos, HO.B. ®u3nyeckme 0CHOBbI 3N1EKTPOHUKN [SNEKTPOHHbIN
pecypc] : Yueb. nocobue.-BopoHex.BI'TY,

4. TKayeHKo ®. A. DNneKTPOHHbIe NPMOOPbLI N YCTPONCTBA: YUebHUK / ®.A.
TkKayeHkKo. - M.: UH®PA-M; MH.: HoB. 3HaHue, 2011. - 682 c.: un.; 60x90 1/16. -
(Bbicwwee obpasosaHue). (nepennet) ISBN 978-5-16-004658-7, 2000 3K3.
http://znanium.com/bookread.php?book=209952

5. AdaHackeB, A. A. ®Pusnyecknme OCHOBbl W3MEPEHWUA W 3TASIOHBI
[GnekTpoHHbI pecypc] : yueb. nocobue / A.A. AaHacbeB, A.A. TTOTOHUH. — M. :
NH®PA-M, 2018. — 246 c. /| ZNANIUM.COM : 3neKTPOHHO-6M6/1MoTeYHas
cuctema - Pexkum goctyna: https://e.lanbook.com/ 6.Pembesa, E.C. Jatunku
Ha OCHOBE MarHWTHbIX W OMTMYECKUX 3PdeKkToB: Y4yeb. nocobue.- BopoHex 6
FOYBIMO «BOPOHEXCKWUIA rocyaapCTBEHHBIA FOCYAAPCTBEHHbLIN TEXHUYECKNIA
yHUBepcuTeT»,2010. -182c.

8.2 TlepeyeHb WHGOPMALUMNOHHBIX TEXHOIOMUIA, WUCMO/b3YEMbIX MPU
OCyLLEeCTBNIEHMN o06pa3oBaTeNlbHOro npouecca Mo AMCUUM/INHE, BK/HO4as
nepeyeHb  JIMLUEH3MOHHOIO  MPOrpaMMHOro  06ecrneyeHUs,  PecypcoB
NH(OPMAaLMOHHO-TENIEKOMMYHUKALMOHHOW CeTU «VIHTEPHET», COBPEMEHHbIX
npogeccMoHasIbHbIX 6a3 AaHHbIX U MHOPMAaLMOHHBIX CNPaBOYHbIX CUCTEM:
JInueH3noHHOe NporpamMmmMHoe obecrieveHue
—Miicrosoft Office Word 2007
—Miicrosoft Office Excel 2007
—Microsoft Office Power Point 2007
OTteyecTBeHHOe 10
—«[porpaMMHas cucTema A1 06Hapy>KeHNS TEKCTOBbIX 3aMMCTBOBaHWi B
YyUYeOHbIX U Hay4YHbIX paboTax «AHTUMNArnaT.BY 3»»



— Mopaynb «[MporpaMMHbIA KOMMJIEKC NMOUCKA TEKCTOBbLIX 3aMMCTBOBaHWI B
OTKPbITbIX UCTOYHUKAX CETU UHTEPHET «AHTUNArNaT-NHTEPHET»»
—Mogaynb 06ecneveHNs NOMCKa TEKCTOBbIX 3aMMCTBOBaHWI MO KONEKLMN
auccepTaumin n aBTopedepaToB POCCUIACKO rocyaapCTBEHHOW 6UGIMOTEKN
(PI'B)

—Moaynb Noncka TEKCTOBbLIX 3aMMCTBOBaHMWI MO KOJINEKLUM HAyUHO
3NEKTPOHHOM 6ubnmoTekn eLIBRARY.RU

Pecypc MH(opMaLMOHHO-TENEKOMMYHUKALNOHHOWN CETU «/IHTEPHET»
—http://www.edu.ru/

Ob6pa3soBate/bHbIin noptan BI TY

NHhopmaLmnmoHHas cnpaBoyHas cuctema

—http://window.edu.ru

—https://wiki.cchgeu.ru/

CoBpeMeHHbIe NpodeccuoHanbHble 6a3bl JaHHbIX
—DNeKTPOTEXHUYECKNIA nopTan. Afpec pecypca: http://aneKTpOTEXHUYECKNIA-
noptas.pe/

—CwvnoBas dneKTpoHMKa 415 nobuTenein u npogeccroHanos. ALpec pecypca:
http://www.multikonelectronics.com/

—CnpaBOYHMKN NO 3/IEKTPOHHBLIM KOMIMOHEHTaM. AZlpec pecypca:
https://www.rlocman.ru/comp/sprav.html

—3BeCTUA BbICLLIMX Y4eOHbIX 3aBefeHNIA. MprnbopocTpoeHre (KypHan). Adpec
pecypca: http://pribor.ifmo.ru/ru/archive/archive.htm

— CnpaBOYHMKN MO 3M1EKTPOHHbLIM KOMMOHEHTaM

Ajpec pecypca: https://www.rlocman.ru/comp/sprav.html

—9neKTpoueHTp. Aapec pecypca: http://electrocentr.info/

—Netelectro. HOBOCTM 3/1eKTPOTEXHNKKW, 060PYA0BaHNe 1 CPeACcTBa
aBToMaTtumsaumn. VIHpopmaumsa 0 KOMNaHusx 1 BbiICTaBKax, CTaTby,
06baABneHus. Agpec pecypca: https://netelectro.ru/

—9neKTpomMexaHuKa. Agpec pecypca: https://www.electromechanics.ru/
—PoccTaHgapTt. defepanibHOe areHTCBO MO TEXHUYECKOMY PeryimpoBaHuio
n metponorun. Agpec pecypca: https://www.gost.ru/portal/gost/

9 MATEPNAJIbHO-TEXHNYECKAA BA3A, HEOBXOAMMAA ONA
OCYLWECTBNEHNA OBPA3OBATEJ/IbHOIO NPOLIECCA
CneymnanusnpoBaHHasa NeKkUMOHHasA ayanTopus, 0bopyLoBaHHasa 4/
NEKLUMOHHBIX 3aHATUI YUebHble nabopaTopuu:
«MeTponorum»
HaTtypHble NeKUMOoHHbIE JEMOHCTPaLMUN:
— [aTunKu
— N3MepuTe/ibHbIE NPUOOPBI

10. METOONYHECKUVE YKASAHUA OJ11 OBYYHAKOLWMNXCA MO



OCBOEHUVIO AnNCUNMTNHBI (MOAY 1A)
Mo AgucumnnnHe

«®PU3nYeCKne OCHOBbI  M3MEPUTENbHON  TEXHUKM»

YMTAOTCS NEKLMM, NPOBOAATCSA NPAKTUYECKME 3aHATUS U NabopaTopHble PaboThl.

OcHoBO

N3ydyeHnsa auncunninHbl  ABNAKOTCA NIEKUMKW, Ha KOTOPbIX

n3naratoTcs Hanbonee CyLIECTBEHHbIE U TPYAHbIE BOMPOCHI, a TakXKe BOMPOCHI, He
HalleLwMe OTPaKeHWs B y4ebHOI nuTepaType.
MpaKTUYecKne 3aHATUS HanpaBfieHbl Ha MNPUOOPETEHME MPaAKTUYECKUX

HaBblKOB

pacueTta
ANEKTPOTEXHUYECKNX  YCTPOIACTB.

ANEKTPUYECKMX  Lened K
3aHATNSA  NpoBOAATCA

OCHOBHbIX  XapPaKTEePUCTUK
nyTem peLieHns

KOHKPETHbIX 3aja4 B ayanuTopun.
abopaTopHble paboTbl BbIMOMHAKTCA Ha NabopaTopHOM 060pyA0BaHMMN B
COOTBETCTBMUN C METOAMKAMW, NPUBELAEHHBIMU B YKa3aHWNAX K BbINOMHEHWIO PaboT.

Bupg y4ebHbIX
o [eATenbHOCTL CTyeHTa
3aHATUN
fleKLl,l/IFI HanucaHne KOHCMeKTa ﬂ&KLWIVIZ KpaTKo, CXemMaTW4HO, MNOoCneaoBaTesibHO

(MKCMPOBAaTb  OCHOBHbIE  MOMIOXEHWS,  BbIBOALI,  (DOPMYNMPOBKMY,
0606LLEHNS; TOMeYaTb BaXKHbIE MbIC/N, BbIAENSTb KOUEBbIE C/OBA,
TepMUHbI. [poBepKa TEPMUHOB, MOHATUIA C MOMOLLLIO SHLMKIONEAWA,
CNoBapeid, CMpPaBOYHMKOB C BbIMUCbIBAHMEM TOMKOBaHWA B TeTpafp.
O603HayeHVe BOMPOCOB, TEPMWHOB, MaTepuana, KOTOpble BbI3bIBAOT
TPYAHOCTW, MOMCK OTBETOB B PEKOMeHAyeMoi nutepatype. Ecnu
CamMOCTOSTENbHO HEe YAaeTcs pa3obpaTbCs B MaTepuasne, HEo6X0AnMMo
c(hopMynMpoBaTb BOMPOC M 3adaTh NpernofaBaTesto Ha NeKuMnM UM Ha
MPaKTUYeCKOM 3aHATUMN.

MpakTnyeckoe
3aHATME

KOHCNEKTMPOBaHNE PEKOMEHAYEMbIX WCTOYHMKOB. PaboTa C KOHCMEKTOM
NeKUWiA, MOAroTOBKA OTBETOB K KOHTPO/bHbIM BOMPOCAaM, MPOCMOTP
PEKOMEH/YEMOIA nnTepaTypbl. MpocnywmBaHme ayamo- 1 BUAeo3anucelt no
3a[]aHHOI Teme, BbIMOMHEHME PacUETHO-FPatiMUecKX 3afjaHuii, peLleHue
3afja4 No anropuTmy.

NabopaTopHas
paboTa

JlabopaTopHble paGoTbl MO3BONSKOT HAyUMNTbCS MPUMEHSTH TEOPETUYECKIUE
3HaHWs, MOMYYeHHbIe Ha NIEKUUN NPY PELLEHNN KOHKPETHbIX 3adad. YTo6bl
Hanbonee pauMOHabHO W MOMHO WCMOMb30BaTb BCE  BO3MOXHOCTY
nabopaTopHbIX A8 MOArOTOBKM K HUM HeoGXOAMMO: CnedyeT pas3obpathb
NEKLUMI0 MO COOTBETCTBYIOLLEA TeMe, O3HAKOMUTCS C COOTBETCTBYHOLLUM
pa3fenoM yyebHMKa, NpopaboTaTb [AOMOMHUTENbHYID NMTEpaTypy W
VCTOYHWKM, PELLINTDL 33[ja4n W BbINONHUTL APYrve NUCbMEHHbIE 3a4aHus.

CamocTosiTenbHas
paboTa

CamocToATeNlbHass paboTa CTYAEHTOB CMOCOOCTBYET FyOOKOMY YCBOEHUS
yyebHOro MaTepuana W  pasBATUIO  HaBbIKOB  CaM00Opa30BaHMS.
CamocTonaTefnibHas paboTa npeanonaraet ciefytoLme cocTaBnsaoLwme:

- paboTa C TeKCTamMu: Y4ebHMKaMK, CnpaBOYHMKAMW, AOMOMHUTE/bHOM
NNTepaTypoi, a TakxKe NPopaboTKa KOHCMEKTOB NEKUMIA;

- BbIMO/IHEHME AOMALLHWX 3afaHNin U pacyeToB;

- paboTa Haf TeMamu NS CaMOCTOSTENIbHOIO U3YYeHUs;

- yyacTue B paboTe CTyeHYECKNX HayUHbIX KOH(hepeHLMii, onnMnuag,;

- NOAroTOBKA K NPOMEXYTOYHO aTTecTaumm.

MogrotoBka K
NPOMEXYTOUHOM
aTrecTauuu

[OTOBMTbCA K MPOMEXYTOYHON aTTecTaumm cnegyet CUCTEMATUYeCcKW, B
TeyeHne BCEro cemectpa. MIHTeHCMBHas MOArOTOBKa AO0/MKHA HayaTbCs He
nosgHee, YeM 3a MecsL-NoaTopa A0 MNPOMEXYTOUHONW aTTecTauun. JaHHble
nepef 3a4eTOM C OLEHKOW TpY AHA 3ddheKTnUBHee BCEro UCNONb30BaTb A1
NMOBTOPEHUA 1 CUCTEMaTM3aLMN MaTepurana.







