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JIHCT COr JlaCOBaHHH 

Pa6ot.Ia5! rrporpaMMa COCTaBner-ra c y'l.!eTOM Tpe6osai-mi1 <Pe.uepanbHOro rocy.napCTBeHHOrO o6pa30Ba­
TeiTbHOro cTaH.uapTa BbiClllero o6pa3oBaHH5! (<DfOC BO) no HanpaBneHmo no.uroTOBKH 15.04.06 «Me­
xaTpOHHr<a H po6oToTexHHr<a» (ypoBeHb MarHcTpaTypbr) llpHI<a3 Mmro6pHayrm PocCHH oT 21.11.2014 
N 1491(3aperHcTpHposaHo B MHHIOCTe PoccHH 16.12.2014 N 35187) 

paccMoTpeHa H yTBep)K.[(eHa Ha3ace.uaHHH r<acpe.upbi « 08 » ceHT5!6p}! 2015 r., npoToKon N2 7. 

Pa3pa6oTt.IHI< 
,[(ou;eHT r<acp YH 

(.llOJl>I<IIOCTb, Ka<j>e.npa) 

fi.I-I. ,[Wo6oT 
(ct>.YI.O.) 

Pa6ol.fa5! nporpaMMa cornacosaHa c cpar<ynbTeToM, npoc}mnHpyroll(eii H Bomyci<aiOll(ei1 Kacpe.npaMH 
HanpaBneiiH5I ITO,L(fOTOBKH ( cneiJ;HaiTbHOCTH). 

,[(eKaH <l>HT 
(ua:!Bam1e <l>aKynbTeTa) 

3aB. rrpOcpHnHpyiOI.D;eH H Bbll1YCKaiOll(eH 
Kacpe.upoii YI1 

(11li3BliHfiC Ka<jle.Upbl) 

3I<cnepTbi: 

noueHT Kacb. YH 
(MCCTO paOOTbl, 3liiiH~1aCMliR .llOJl>I<IIOCTb) 

noueHT I<aC]). YH ----,-
(MCCTO paOOTbl, 3a!IH MliCMliii.UOJ1>KiiOCTb) 

2 

(no.unHc~>) 

(no.unHcb) 

(~ 

r.I-I. HapHMaHOBa 
(<I>.YI.O.) 

r.H. HapHMaHOBa 
(<I>J.1.0.) 

M .E. AHTHITHH 
(<I>.YI.O.) 

E.IT. fy6HH 
(<1>. 11.0.) 
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l.I(CJIH H 3a.Qa '"IH .QHCUHDJlHHhl « I13MepnTeflbHbJe npeo6pa30BaTeJUI B p060TOTeXHI-PfeCK11X KOMnnei<­

CaX» - 06yt.IeH11e CTy)J.eHTOB OCHOBaM MeTponornt.IeCI<OfO o6ecnet.~eH1151 COBpeMeHHOH p060TOTeXH11I<11. 

0CHOBHbiM11 3a)J.at.IaM11 )J.11Cl.\11Tifl11Hbl 51Bfl5IeTC51 M3Yt.IeH11e COBpeMeJHiblX MeTO)J.OB 11 Cpe,D.CTB OpraH113aU.M11 

113Mep11Teflbl-10f0 3KCnep11MeHTa Ha )J.eHCTBYIOI.I.J.MX Mai<eTaX 11 o6pa31.\aX MeXaTpOHHblX 11 p060TOTeXH11-

t.IeCK11X C11CTeM, a TaK:>Ke n pMHL\11TIOB pa60Tbl, xapaKTepMCT11K, ycTpOHCTBa COBpeMeHHbiX nepB11t.!HbiX 

113Mep11TenbiibiX npeo6pa30BaTenef:i (.D.aTt.IHKOB) C u.enbiO Bblpa60TI<11 yMeJ·IHH 11 HaBbiKOB 11X 11CTIOflb30-

BaH1151 B npocpeCC110HanbHOH )J.e51TenbHOCT11. 

2. MecTo AHcuHnn Hubr s cTPYKTYPe oon: 
,[(11C1.1.11nn11Ha «I13MepnTenbHbre npeo6pa3osaTen11 s po6oToTeXHHt.IeCK11X I<OMnneKcax» E l.B.,[(B. l. 1 

OTHOC11TC5I I< )J.11Cl.\11nnHI-IaM no Boi6opy sap11aT11BHOH t.IaCni 00IT no IIanpasneH11IO 15.04.06 «MexaTpO­

H11I<a 11 po60TOTeXHHI<a» 

3. Tpe6oBaJIHfl I~ pC3YJlbTaTaM OCBOCHHfl .QHCUHDJlHIIbl! 

ITpol.\ecc H3yqez-IH5I .D.HCL\11nn11Hhi HanpasneH Ha <l>opMHposaH11e cne.D.yrom11x I<OMneTeHLl11H: 

ITpocpeccHoHanbHbie I<OMneTeHL\H11 (ITK): 

CTIOC06HOCTbiO pa3pa6aTbiBaTb MeTO,Ll.11I<11 npose,D.eHH51 3I<CnepHMeHTOB H npOBO)J.HTb 3I<Cnep11MeHTbi 

Ha .D.eHCTByi OL1.1.11X Mai<eTaX H o6pa31.\aX MeXaTpOHHbiX 11 p060TOTeXH11t.IeCI<HX C11CTeM H 11X TIO,Ll.C11CTeM, 

06pa6aTbiBaTb pe3ynoTaTbi C np11MeHeHHeM COBpeMeHHbiX HH<llOpMal.\110HHbiX TeXHOflOrHM 11 TeXH11t.Je­

CKHX cpe,D.CTB (ITK-5) 

cnoco6HOCTbJO I< no.n.roTOBKe TexH11t.JecKoro 3a.n.aH1151 Ha npoei<T11posaH11e MexaTpOHHbiX 11 po6oTo­

TeXH11t.IeCI<HX CHCTeM HX nO)J.C11CTeM H OT)J.enbHbiX ycTpOHCTB C 11CTIOflb30BaH11eM CTaH,D.apTHbiX MCTIOm iH­

TenbHbiX 11 ynpaBn5IIOI.I.J.HX ycTpOHCTB, cpe.D.CTB aBTOMaTHK11, 113Mep11TeflbHOH 11 Bbit.f11CflHTen bHOH TeXH11-

K11, a TaK>I<e HOBbiX ycTpOHCTB H TIO.lJ.CMCTeM (ITK-9) 

rOTOBHOCTbiO pa3pa6aTbmaTb MeTO)J.11KY npOBe)J.eH115I 3KCnep11MeiiTanbHbiX HCCne,D.OBaHHH H 11Cnbi­

TaHHH MeXaTpOHHOH 11flH p060TOTeXHHt.JeCI<OH CHCTeMbi, CTIOC06IIOCTbiO yt.IaCTBOBaTb B npoBe)J.eHHH Ta­

I<HX HCTibiTaiiMH H o6pa60TKe HX pe3ynbTaTOB (ITK-11). 

B pe3yn:oTaTe H3yt.IeHH5I JJ.HCL\HnnHHbi cTy.n.eHT .n.omi<eH 

Jnamb: 
3HaTb OCHOBHbie MeTO)J.bl H3MepeHH5I ::>nei<TpHt.IeCI<HX 11 He::>nei<Tp11t.JeCI<11X senHt.I11H, np11HU.11Tibi ,D.eHCTBJ.m 

11 xapai<TepHCT11I<H Cpe.D.CTB H3MepeHH5I, npaBHna Bbi60pa MeTO.D.OB H cpe.D.CTB H3MepeHHH, cpH3Ht.JeCI<He 

Tip11HU.HTibi pa60Tbi H I<OHCTpyKTHBHbie OC06eHI-IOCTH )J.aTt.IH- 1<013, HX npHMeHeHHe .. 

yMemb: 
aHanH3HpOBaTb 13apHaHTbl nOHCI<a perueHH5I TeXHHt.IeCI<11X 3a,D.aq 13 ycnOBH5IX HeOnpe,D.eneHHOCTH CTaBHTb 

3a)J.at.Jy 11 pa3pa6aTblBaTb nyT11 ee p erueHH5I, Bbi6HpaTb OTITHMaflbHOe (pal.\HOHanbHOe) perueH11e 113 MHO­

>I<eCTBa B03MO>I<HblX Bap11aHTOB; 060CHOBaHHO Bbi611paTb H npHMeH5ITb )J.aTt.IHI<11 11 cpe,D.CTBa 113MepeH115I, 

o6pa6aTbiBaTb 11 npe.n.cTasmrT:o pe3yn:oTaTbi 113Mepei·IHH. 

(maoemb (MemooaMu, npueMaMu) 
MeTO,D.aM11 aHan113a xapaKTep11CTHI< HOBbiX 11 Tpa.D,111.\110HHblX ,D.aTt.I11KOB; HaBbii<aM11 OU.eH11BaH115I TeXH11-

LJeCKHX xapaKTepHCT11I< CHCTeM 113MepeH11H 11 norpelliHOCTeH 113MepeH11H, HaBbJKaM11 OpraH113aU.11H 113Me­

pHTeflbliOf0 3I<Cnep11MeHTa. 

4. 06'bCM .D.HCUHDJlHIIbl H BH,Ubl yqe6HOH pa60Tbl 

06ll{a51 Tpy.n.oeMKOCTb )J.HCL\11Tifl11Hbi COCTaBfl5IeT ___ 6 3aqeTIIbiX e)J.HHHU.. 

81-UI. yye6HOH pa60Tbl 
8cero <tacos 

CeMecTpbt 
I 2 3 4 

Ay.ll.HTOf)Jtbte JannTHn (ncero) 72 72 
8 TOM <JJ1Cne: - - - -

fleKLJ.I111 18 18 
fla6opaTOpHbJe pa60Tbl (flP) 36 36 
npaKTI1'1CCKI1C 3aH~TI1~ (fl3) 18 18 
CaMOCTOnTenbnan pa6oTa (ncero) 108 108 
811.11. npoMe>I<YTO'tHOtl arrecTaLJ.HH ( 3K3aMeH) 36 36 
06ma.st TPY.ll.OeMKOCTb 'tac 216 216 

3atteTHbie E.ll.11HI1:Ubt Tpy.ll.OCMKOCTH 6 6 
3 
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5. CoJJ.ep,Kanue JJ.HcunnJIHHbi 
5.1. PaJJJ.CJibi .uucuunJIHH u BH.ll.bl JaHSITHH 

2 I M 

:r 0 "' 
0 

\0 1- \0 

!;i "' ~ ~ 
'-' :s: >:S: ........ "" :I: ......... <l>OpMHpyCMbiC 

N2 :s: o.:s: oU O.o g ~ 
HaHMCnonamte paJ.nena .llHCUHnnHHbl ::1 

~ ~ ·~ KOMnCTCHUHH 
u/n 

:.: 0.1;; a>Cl. g ~ !>" M 
0 c: ~ o::.: 0 :.: (OK, IlK, TICK) e::; 0 '-' .... "' e::; M M 0. 

a~ :>.. 0 
0 ::.: co 

I PaJ.nen I. Boe.neHHe. BH.D.bl H3MCpHTCnbHbi:X 
20 32 

llK-5, llK-9, 
npeo6pa3ooa-renei1 

4 4 4 - llK-11 

2 PaJ.nen 2. OcHOBbl MCTponorHH. f1orpewHOCHI llK-5, llK-9, 
H3Mepe~nli1 3 6 2 - 20 31 Ill<- I I 

3 PaJ.nen 3. AnnpoKCHMaUHll MCTO.D.OM 
3 10 4 24 41 

lli<-5, lli<-9, 
HaHMCHbW~IX KDa.npaTOD. 

- lli<-1 1 

4 Pa3.nen 4. YIJMepHTenbHan TeXHHKa. MeTO.D.bl 11 
4 10 4 20 38 

nr<-5, ni<-9, 
CpC.QCTBa H3Mep eHHll <IH13H'ICCKHX DCnH'-IHH 

- lli<-1 1 

5 PaJ.nen 5. ,[(aT'IHKH. 11JMepeHHe He3neKTPH'Ic-
4 6 4 24 38 

nK-5, nr<-9, 
CI<HX 13CJIH'IHH 3JlCI<TPH'ICCKHMH MCTO.QaMH. lli<-11 

5.2. CoJJ.ep,Kanue pa3.UCJion JJ.HcuunJIHHbi (no JieicunnM) 

Tpy.no-
<f>opM11pye-

N2 MbiC KOMllC· 

n/n 
Ha11MCHOBaHHe paJ.nenoo Co.nep)l(aHI1e pa3.neJIOB CMKOCTb 

(•tac.) 
TCHUI1H 

(OK, IlK) 
Onpe.neneHHe OCHOBHbiX nOHliT11A .D.11CUHnnHHbl 11 CBll3aH-

HbiX c HI1MH repMHHOB. Ponb 11 3Ha4eHI1e qlH3114CCKI1X 

Bae.neHHe. Bl1.llbl H3Me- 3<!J<~CKTOD D nOCTpOcHHH H3MCpHTeJlbllbiX npeo6pa30BaTe-
llK-5, llK-9, 

I pHTCJlbllbiX npeo6pa30Ba- JlCH. 3Ha4emte <!JYH.D.aMeHTaJlbHOI:l ~I MaTeMaHI4CCKOH 4 IlK- II 
rene A. no.nrOTODKH 11H)I(CHepa-KOHCTpyKTOpa-TeXHOnora. flpe.n-

MeT, uenb 11 3a.naYH .D.HCUHnnmlbl. XapaKTepHCTHKa MaTe-

pHana .QHCUHnnHHbl H ero CTpyKTypa. 

OcnoBHble noHliTHll, TepM11Hbl H onpe.nenenHn MCTpono-

rHH. CHcTeMa e.nHHHU <I>H3H'ICCKHX oenH'II1H (<J)B). IloHn-

THll H3MepeHI1ll, 11CnbiTaHHll 11 KOHTpOnll. KnaCCH<jHtKaUH11 

0Cil013bl MCTpOnOniH. 
DH.D.OD H3MepeHHA, MCTO.llOB 113McpemiH. 0CII08bl TCOp11H 

llK-5, lli<-9, 
2 

llorpCWIIOCTI1 H3MepeHHA 
norpewnocTeA. Knacc~HI>11KauHll norpewnocTel:l. CHcTe- 3 nr<-t t 
MaTH'ICCKHC H cny•raA~IbiC norpeUIIIOCTH, ~IX OC06CHIIO-

CTH. ITpas11na cyMM11pooaBHll norpeumocTei1. flpao11na 

npe.ncTaaneHHll pe3yJlbTaTa H3Mep emw. 06pa60TJ<a pe-

JynbTaTOB 113MCPCHI1A. 

AnnpoKCHMaUH$1 MeTo- AnnpoKCI1MaUHR MeTo.noM rraHMCHbWHX Kna.npaTos: na-
lli<-5, lli<-9, 

3 .D.OM HaHMCHbW11X KBa.D.- paMeTpbl ni1HCI:lHOi1 3aBHCHMOCTH H HX norpeWIIOCTH. 3 IlK- II 
paTOB. K03 <j><!JHUHCHT nHHCHHOfi KOppenl!UI111. 

06wHe coe.neHI1JI o cpeJlCTBax 113Mepe1ml:l (CY!). KnaccH-

<!>11Kau11n cpeJlCTD 113MepeHHR (CI1). AHanoroBble 11 UH<~-

pODbiC np1160pb1, 11X OC06cHHOCTH. 0606LUCIIHbiC CTpyK-

Y!JMepHTCJlbHan TCXHHKa. 
TYPHble cxeMbl np116opoo npl!Moro 11 ypaBHOBCUI HBatowe-

ro npeo6paJonaHHR. Knaccl1qJHKaUHR U11<l>poBhiX H3MepH-

4 
Mero.nbl 11 cpMcToa H3-

Ten bHbiX ycTpoi-fcTo(l.{I1Y). OcHODHble xapaKTepHCTHKH 4 
llK-5, llK-9, 

MCpC1111R (~H3H'ICCKHX 
Cl1. TiorpewHOCTH C l1. MeTOJlbl H cpeJlCTBa ~13MepeHHl! 

IlK-It 
oemi•IHH. 

3neKTp114CCKHX <!JH3H'ICCKHX oenH- '11111 (<DB)- llanpli)I(C-

HHR, TOKa, MOLUHOCTH, 'laCTOTbl, HliTCpBaJlOD DpCMCHH 11 

<~rooooro CJlBHra, napaMeTpoo uenei1, a11am13 cneKTpa 

cHrHanoo, u w<!Jposoe ocuHnnorpa<l>HposaHHe. 

OcHORHhle noHRTI1SJ 11 onpe.neneHI1ll, KJlaCCH<~HKaUHll .naT-

'IHKOB. ¢H311'1CCKHC np11HUHllbl pa60Tbl .naT'II1KOB, HX 

)J:aT'I HKH. 113MCpCHHC 
xapaKTep11CTI1KI1. ITapaMeTpwrecK~Ie }laT'IHKH: peocTaT-

IIC3JlCKTp11'1CCKI1X DCJ1 11-
HbiC, TCH304YDCTBI1TCnbHbiC, TCpMO'IYBCTBWrenbHble, 11H-

llK-5, llK-9, 
5 AYKTI1BHbiC, CMKOCTIIbiC, 110HI13aU1101HibiC, <j>OT03JlCKTp11- 4 

'11111 3JICKTPI1'1CCKHMI1 
'ICCKI1C. feHepaTOpHbiC .D.aT'IHI<11: TepM03JlCKTPI1'1CCKI1e, 

Ill<- II 
MCTO}laMH 

11H.D.YKU110HHbie, nbe303JlCKTPI1'1CCKHe, Xonna. VI11Tenne1<-

TYMbHbi e }laT411KH. 113MepeHHe Hc3JleKTpH4CCI<HX oen 11-

'111H 3ncKTPH'ICCKHMH MCTO.Il,aMI1. 

4 
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5.3. PaJ.ueJibi .uucu.nnJIHIIbi H Me:>K.uncu.unnunapnLie cnnJH c o6ecn e•mnaiOl.LJ.HMH (npc.Ubi.UYl.LJ.UMH) 
1-1 o6ecne•mBaeMbiMH (DOCJie.UyiOl.LJ.UMH) ,UHCU.HDJIUHaMH 

N!! HaHMeHoamme o6ecne•!HBatOW.11X N!! N!! pa3ACJIOB .uaHHol1 AHCUHnnHHbl 113 Ta6Jt.5. 1, AJIH I<OTOpbtx Heo6xOAB-

n/ n (np e,nb!AYW.HX) 11 o6ecne•111Bae- MO 113y•teHHe OOeCne•!HBatOW.11X ( npe.Llbl.UYW.11X) H OOeCne•t HOaeMb!X (no-

Mb!X (nOCJie):{ytOW.HX) ):{11CUHn JIHH cne,nyKllli.HX) Jli1CUI10Jl 111! 

I 2 3 4 5 

flpe,nw eCTBYIOUl11C .UIICUHOJliiHbl 

I. Pa3pa6oTKa pOOOTOTeXHI1'1eeKHX 

KOMnJteKeOB 11 CI1CTeM + + + + 

2. KoMnbKlTepHbte TeXHOJIOfl111 B 

npOeKT11pOB8HI111 3JteKTpOHHOH + + + 
TeXHBKH 

fiOC.JlC.UYIOIJ.(He .UHCUI10Jll1tlbl 

I. Pa3pa60TKa npoeKTI!OI1 11 KOH-

CTpyKTopeKOH .UOKyMetn8UHH + + + + 
MeXaTpOHHb!X 11 pOOOTOTeXHI14e-

eK11X e11eTeM 

2. Ynpaanett11e p000TOTeXHI14eeKI1-
+ + + + 

11111 KOMOJleKC8MI1 11 Cl1eTeM8MI1 

3. OpraHI138U11ll 11 OJ18HHpOB8HHe 

po6onmtpoaaHHoro npOH3BOA- + + + + + 
eTBa 

5.4. Coornercrnu e •~oMnereuu.uu, d>OPMHPYCMbiX npu HJY1Ienuu AHcu.unmniLI, u nu.uon Jannrufi 
f1epe•IeHb KOMne- BH.Il.bl 38HJ!TI111 ¢opMb! KOHTpOJIH JlO BCeM B~IA8M 38HJ!TI1H 

TeHUHH J1 Jla6 ITp . KP/ Kf1 ere (npuMepbt) 

TeeT, onpoe, BbtnOnHeHHe npaKTI14eeKI1X 11 na6opaTop-

nK-5 + + + + HbiX paOOT, OTlleT 00 na6opaTOpHOH pa60Te, KOII1"p0Jlb-

uaH pa6oTa 

TeeT, onpoe, BbtnOJIHeHI1e npaKTI1'1eeKI1X 11 na6opaTop-

ITK-9 + + + + HbiX paOOT, OT•IeT 00 na6opaTOpHOH paOOTe, KOI!TpOJlb-

uan pa6oTa 

TeeT, onpoe, Bh!nOJIHeHI1e npat<TI14eet<I1X 11 na6opaTop-

ITK- 11 + + + + Hbi X p aOOT, OT•!eT no na6opaTOpHOH paooTe, KOHTpOJtb-

Hall pa6oTa 

JI- nei<UHJI, ITp - npai<THY.eCime H ceMHHapci<He 3aH5ITH51, Jia6- na6oparopHoie pa6oThi, KP/KI1 - I<yp­
coaru~ pa6ora/npoei<T, CPC - caMocro~ITeJiona.H pa6ora cry.neHTa 

6. M eTO.Ubi u <J>opMbi oprauuJat{UH o6y qenHn 
TexuonontH HHTepaKTnnuoro o6y'lemm npH pa3ubtX ~wpMax 3annntii n ••acax 

~ .. Jlct<U1111 f1paKT11'leCKI1C Jla6opaTopHb!e 
Bcero 

M (•1ac) 3aHHTI1H ( •tae) 38HHHIH (•1ac) 

f1pe3eHT8U1111 C 11CnOJib30B8HHeM BCOOMOraTeJlb-

llbiX cpeJJ.CTB (aH.neo~H!JibMbl, cnai1JJ.bl) 11 nocne.ny- 4 4 
Kllli.I-IM 00CY>K.AeH11CM 

/T-MCTO.Il.bl 0 8 8 

Pa6oTa a KOMaHJJ.e 0 
Case-study 0 4 4 

(MeTO.A KOHKPCTHb!X CI1TY8U11H) 

Pewettl1e CHTyaui10HHbtX 3a,na'l 0 4 4 

VfTOfO HHTepaKTI1011b!X 38HSITI1H 4 16 20 
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7. Jla6opaTOpHbiH npainHI(YM 

N!l N!! pa3.uena .UHC- HaHMeHosaHI1e na6opaTOpHbJX pa6oT Tpy.uo- KoMneTeHUH11 OK, 

nln U1101111Hbl 113 eMKOCTb IlK, IlCK 

Ta6n. 5.1 (lJac.) 

KoMnbJOTepHoe MO.UeJJ11pOBaHI1e 113MepeHI1~ HeJJI1HeHHOM 

3aBHCI1MOCTI1 .UBYX OeJJI1'111H Ha np11Mepe BOJJbT-aMnepHOH 

xapaKTepHCTI1KI1 nonynpOBO.UH11KOooro .U110.Ua. Onpe.ueneHI1e 

B Ka'leCTOe 11CKOMOtl <jll13114eCKOH OeJJI1411Hbl y,neJJbHOrO CO-

I. 1,2 
npOTI1BJJeHI1~ .UHO.Ua Ha Y'laCTKe 3aKoHa 0Ma 11 oueHKa ee 

10 m<-5, nK-9, nK-1 1 
norpeWHOCTH 11 Ha,Ue>J<HOCTI1 (.UOBep11TeJJbHOH oepOHTHOCT11). 

Onpe.ueneHI1e napaMeTpos 3aBI1CI1MOCTI1 .usyx 113Mep~eMbiX 
<p11311'-leCKI1X BeJJI1411H Ha np11Mepe CI1Jibl TOKa 11 Hanp$DI<eHI1~ 

BOJJbT-aMnepHOH xapaKTep11CTI11<11 .UI10.Ua 11 norpewHOCTI1 

3TI1X napaMeTpOB. 

KoMnbJOTepHoe MO.Ue1111pooaH11e: np11MeHeHI1e 3JleKTpOHHoro 

2. 2,4 OCUHJJJJOrpa<!>a .UJJ~ 11CCJJe,UOBaHI1~ 3JJeKTp11<1eCKI1X CHrHaJJOB. 10 nK-5, nK-9, nK-11 
JJ:aTlJHKH TeMnepaTYPbl. OnT11<1ecK11e .uaT<II1KH 

KoMnbiOTepHoe 11ccne.uosaH11e: a) np11se.ueH11e HeJJHHei1Hotl 

<pyHKUI111 I< JllfHeHHOMy B11.UY <1epe3 npeo6pa30BaHI1e J<OOp-

,., 
3 .lJ.HHaT; 6) Bbi,UeJJeHI1e JI11Hei1Hb1X ylJaCTJ<OB 11 11X Jl11 Hei1 Ha~ 

10 nK-5, nK-9, nK-1 1 .). 
B) JII1Hei1HOM annpOKCI1MaUHH; onpe.ueneHI1e napaMeTpoa 

3aBI1C11MOCTI1 11 nepeXO.U K napaMeTpaM HeJ111HeHHOH 3a611CI1-

MOCTI1. 

4. 4,5 
Ilp1160pbi .UJJH onpe.ue11eH11~ nepeMeJUeHI1H. }J.aT<mKI1 ycKo- 6 nK-5, nK-9, nK- 11 
peHH~, s116pau1111 11 y.uapa. 

5. 4,5 
}J.aT'II1KI1 11306pa>KeHHH. }J.aTlll1 K 11 CKOpOCTI1, pacxo.ua 11 

10 nK-5, nK-9, nK- 11 
ypOBH~ )J<H,UKOCTH 11 ra30B. }J.aT<JI1KI1 BJJa>KHOCTI1. 

MTOrO: 36 

8. llpainH'-IeCICHe 3aHSITHSI ( CeMHHa pbl) 
N!! N2 pa3.uena .u11c- TeMaTHKa npaKTI1lJeCKHX 3aH~TI1H ( ceMI1Hapoo) Tpy.uo- KoMneTeHU1111 OK, 

nln UHOJII1Hbl 113 eMKOCTb IlK 

Ta6n. 5.1 (4ac.) 

OcHOBHble noHHTI1H. Onpe.ueneHI1~ 11 OCHOBHbte xapaKTep11-

CTHKH. Ha3Ha•leHHe 11 o6nacTH np11MeHeHH~ ,UaT<IHKOB. 

I. I T exHHlJeCKHe xapaKTepHCTI1KI1. KOHCTPYKTHBHO- 4 nK-5, nK-9, nK-11 
TexHwleCKI1e oco6eHHOCTH .uaT<JHKOB. AKTI1BHble, nacci1BHble 

11 KOM611H11pOB8HHble .UaT<II1KI1. 

MeTponorl14eCKHe xapaKTep11CTHKI1. Ilorpew HOCTH 11 <1yo-

2. 2 CTBI1TeJJbHOCTb ,UaT411KOB. DbiCTpo.uei1cTJ311e. rpa.UyHpOBKa 2 nK-5, nK-9, nK-11 
,UaT<J11KOB 

IlapaMeTpbt JJI1Hei1Hoi1 3aBI1CI1MOCTI1, 11X npaKTI1<IeCKOe 

3. 3 
onpe.ueneHI1e 11 Bbi411CJieHI1e 11x norpewHOCTei1: l) 113 rpa<jll1-

4 nr<-5, nK-9, nK-1 1 
Ka; 2) KOMnbJOTepHaH o6pa6oTKa no anrop11TMaM MeTo.ua 

Hai1MeHbWI1X KBa,UpaTOB. 

<I>OpM11pOBaHHe Cl1fHaJIOB naCCI1BHbiX .UaT411KOB. IlOTeHUHO-

4. 4 
MeTpHl!eCKHe cxeMbt C pe3HCTI1BHbiMI1, 11H.UYKTI1BHbiM 11 11 

4 nK-5, nK-9, nK-1 1 
eMKOCTHbiMI1 ,UaTlJI1KaMI1. MocTOBble cxeMbl. J.13MepeHI1e 

conponmJie~IHH MOCTOM YI1TCOHa. 

}J.aTtJI1KH ycKopeHI1H, B116pau1111 11 y.uapa. OcHOBHble nono-
)!<eHHH. Ilp11HU11n .uet!CTBI1H cet!CMHLJeCKI1X ,U.aT411KOB CKOpO-

5 5 
CTH 11 ycKopeHH~. Ilbe303JJeKTp11<1eCKHe 11 nbe3ope311CTHB-

4 nK-5, nK-9, n K-11 
llble aKCeJJepOMt:'lpbl. IlpHHUHII JJ.eHCTlH1ll 11 MeTpOJl01"11'l e-

CKHe xapaKTep11CTI1KI1. <I>aKTOpbt, BJJHH~JUHe Ha nOKa3aHH~. 

AKCeJJepOMeTpbl, OCHOBaHHble Ha H3MepeHI111 nepeMeLUeHI1~. 

J.1TOrO: 18 
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9. CaMOCT OnTeJlbn an p a6oTa 

N!! N!! pa3.nena BH.llbl caMOCT011TeJibHOl1 pa6oTbl Tpy.no- KoMne- KoHTponb BblnOJJHeHH11 

n/n .llHCUH nJJ Hllbl (oemanU3a1JUR) eMKOCTb treHUHH OK pa60Tbl (Onpoc, TCCT, 

H3 Ta6n. 5.1 (•1ac.) nK, DCK llOM.3aJ1311flC, II T.ll) 

no.nrOTOBKa K Jia6opaTOpHbiM pa60TaM H 
Onpoc, OT•IeT no na-

npaKTwJeCKHM 3aHHH11M. C6op HH<popMa-
nK-5, 6opaTOpHOH pa6oTe, 

I 1 
UHH 0 KOMnbiOTepHbiX TeXHOJJOni11X 0 06-

22 nK-9, BblnOJJHeHHe npaKTH-
pa6oTKe pe3yJibT8TOB 113MepeHHH. CaMo- nK-11 
CT01!TeJibH811 npopa60TKa TeMbl: «Pa3pa-

•recKoro Ja.naHI111, 

60TK8 MeTO.llHKH 3KCnep11MeHT8». 
TeeT 

no.nrOTOBKa K Jia6opaTOpHbiM pa60T8M 11 

npaKTH•IeCKI1M 38H11TI111M. no.nrOTOBK8 K Onpoe, oT•IeT no na-
TeeTHpOOaHHIO no TeMe: «CHCTeMaTI1•re- nK-5, 6opaTOpBOH pa6oTe, 

2 2 CKHe 11 CJIY43HHble norpeWHOCTH, 11X OCO- 20 nK-9, Obi noJr Hetme npaKTH-

6eHHOCTH. OpaBHJla CYMMHpOB8!-II-HI no- nK-11 •recKoro 3a.naHI111, 

rpeWHOCTeH. 0paBJ1Jla npe.llCT8BJleHHSI pe- TeeT 

3YJlbT8TOB 113MepeHHH». 

no.nrOTOBK8 K na6opaTopHbrM pa6oTaM 11 Onpoc, OT4eT no na-
npaKTH•JeCKHM 38H11TH11M. no.nrOTOBKa K llK-5, 6opaTOpHOH pa60Te, 

3 3 TeeTHpOB8HI1!0 no TeMe «J111 HeH H811 an- 16 llK-9, Bbln0JJHeHI1e npaKTI1-

npOKCHM8UH11 11 K03<jHp11U11eHT KOppensr- nK-11 •IeCKOrO 38.ll8HI111, 

U1111» TeeT 

no.nrOTOBK8 K Jia6opaTOpHb!M pa60TaM H Onpoc, OT4eT no na-
npaKTH4eeKHM 38H11TH11M. CaMOCT011TenbHa1! IlK-S, 6opaTOpHOH pa6oTe, 

4 4 npopa6oTKa TeMbr: «CoopeMeHHhre npo6ne- 25 llK-9, BblnOJJHeHHe npaKTH-

Mb! H3MepeHI1SI 3JieKTp114eCKHX H He3JieK- nK-11 •recKoro Ja.naHH11, 

Tp114eeKHX <j>l131f4eCKHX BeJJH4HH». TeCT 

no.nrOTOBKa K Jia6opaTOpHb!M pa60T8M H 

npaKTH~IeCKHM 38HHH$1M. no.nrOTOBKa K Onpoe, OT4eT nona-

TeeTHpOB8HHIO nO TeMe: «f13MepeHHe He- IlK-S, 6opaTOpHOH pa6oTe, 

5 5 3JieKTpH4eCKHX BeJIH'!HH 3JleKTpH•reeKHM H 25 llK-9, BbrnOJJHeHHe npaKTH-

MeTo.naMH». CaMOCTOHTeJJbHasr npopa6oTKa 11K- 11 •reCKOrO 38.ll8HH11, 

TeMbJ: «,l(aT•!HKH p a3JIH•1Hb!X <1>8 C •JaeTOT- TeeT 

Hb!M Bb!XO.llOM». 

HTOfO: 108 

T eMbi IW itTPOJlbHbiX pa6oT: 

1. MeTO.D:Ht.Ieci<we CHCTeMaTwt.IeCI<He rrorpeiiiHOCTH (0.5 l.Jaca) 

2. ITorpeiiiHOCTH CM (0.5 l.Jaca) 

3. 06pa60TI<a pe3y.TJbTaTOB MHOfOI<paTHbJX paBHOTOt.IHblX H3Mepe!IHH (0.5 t.IaC) 

4. 06pa60TI<a pe3y.TJbTaTOB KOCBeHHbJX H3MepeHHH (0,5 l.JaC). 

5. flHHeapH3ai..(H5I BblXO,l(HOH xapai<TepHCTHKa ,n:aTt.IHI<a (0.5 l.Jaca). 

6. Pact.IeT K03<l><lmu.HeHTa nHHeHHOH KoppemiU.HH, ou.eHKa CTerreHH nHHeHHOCTH BbiXO,n:HoH: xapaKTepH­

CTHKa ,n:aTI.!HI<a (0.5 t.IaCa) 

KmnpOJlblibiC aonpOCbl 
J. l<JiaCC11Q>I11<al.li1.SI H3Mepet-IHH. J13MepeHI1.SI np.S!Mbte, KOCBetfl·lble, COBMeCTHbte 11 COBOKymtbre. 
2. Knacc11<!H1Kau11.R MeTOAOB H3MepeHH.SI <DB. MeToA tlenocpe.n:cTBellliOli oueHKH 11 MeTOA cpasHeHH.R c Mepoi1. 
3. CYTb nown11i1: 113MepeHI1e, 11CnbiTaHHe, KOHTpOJib 
4. KnacCI1<j>J-H<aU11H norpewHocTeli. CHcTeManJ•teCKI1e 11 cny•JaHHble norpewHOCTI1. 
5. npaBHJla CYMM11pOBaHH.SI norpeWHOCTeH (Hei1CKJIIO<Ie1Hible OCTaTI<I1 CI1CTeMaTH•IeCKI1X norpeWHOCTeH 11 
cny•JaHHble norpewHOCT11) .. 
6. ,[(ooep11TeJibHbiH HHTepBaJl norpeWHOCTH. 
7. Knaccl1<jmKauHH cpe.n:cTs 113MepeHI1i1 (CYJ.). 
8. MeTponorl14eCKHe xapaKTepHCTHKH CH. 
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9. ITorpewHOCTH cpeACTB H3MepeHJH1, Hx HOpMHposaHHe. Knaccbi TOLJHOCTH Cl1. 

I 0. 06pa60TKa pe3yJlbTaTOB np51Mbi X OAHOI<paTHbiX H3MepeHHH. 

II. OnpeAeneHHe pe3yJlbTaTa 11 norpewHOCTH KOCBeHHbiX 113MepeHHH. 

12. 06pa60TI<a pe3yJlbTaTOB np51MbiX MHOfOKpaTHbiX paBHOTQlJHbiX H3MepeiiHH. 

13. ITpasHJJa npeAcTasneHH.sl pe3yJJbTaToB 113MepeHHH. 

14. CHrHaJJbi H3MepHTeJJbHOH HH<j)OpMaUHH. 

15. 06o6w,eHHbie CTPYKTYPHbie cxeMbi np116opos np51Moro 11 ypasHosew11sa10w,ero npeo6pa3o naHH51 

16. 3nei<TpoMexaHJ1lJecime np116opb1 

17. l<JlaccHq>HI<aUH51 UH<j)posbiX H3MepHTeJJbHbJX ycTpoH'cTB. OcHOBH&Ie xapaKTepHCTHKH UHcl>pOBbiX 

ycTpOHCTB. 

18. BOJlbTMeTpbi nocTO.slHHOro Hanpmi<eHH51 . KoMneHcaTOpb!. 

19. Bon&TMeTpbi nepeMeHHoro Hanpmi<eHH.sl. KnaccHcpHI<aUH51. 06o6w,eHH&Ie cTpyKTYPHbre cxeM&J. 

20. l.J,H<j)pOBble BOJlbTMeTpbi. 11x pa3HOBHAHOCTI1. 

21. ITpHHUHn Ael1cTBH51 yHHsepcaJlbHOro 3JleKTpOHHoro ocuHnno I pacj>a. OcHOBHbJe xapai<TepHCTHKI1 OCUHJJJIO­

rpa<j)a. 

22. 0CI.(HJIJ10rpacjJHlJeCI<I1e MeTOAbl 113MepeHH51 napaMeTpOB CHrHaJlOB. no I pewHOCTH H3MepeHHH. 

23. l.J,H<j)pOBbie OCI.(HJlJlOrpaqJbl. 

24. l.J,Hq>pOBbl e tJaCTOTOMepb!. 

25. l.J,Hcj>pOBbi e CjJa30MeTpb!. 11x npHHI.(HDbl ,L(eHCTBH51. 

26. I13MepeHH5I napaMeTpos uenefl . 

27. I13MepeHHe MO!llHOCTI1 CHrHaJlOB. 

28. AHaJ1H3aTop&l cnei<Tpa. ITpHHI.(Hnbi Aei1cTBH51. 

29. KnaccH<j)HI<aUH.sl AaTl!HKOB. 

3 Q. 0CHOBHbie TeXHHlJeCI<He 11 MeTp0110f!1l(eCKI1e Xapai<TepHCTHKH AaTl(HJ<OB. 

31. PeocTaTH&Ie AaTliHJ<H. ITpHHUHn Aei1cTBH51, KOHCTPYI<UH51, xapaKTepHCTHI<H, npHMe- o6nacTH 

HeHH.sl. 

32. TeH30lJYBCTBHTeJibH&Ie AaTl!HI<H. 

33. TepM04YBCTBHTeJibH&Je AaTLJHKH . 

34. I1HAYI<THBH&Ie AaT4HKH 

35. EMKOCTHbie AaTLJHKH. 

36. I1oHH3aUHOHH&Ie AaTl!HKH. 

37. <f>oT03JleKTpH4eCI<He AaTl!HKH. 

38. TepM03Jlei<TpH<recKHe AaTl!HKH. 

39. I1HAYKUHOHHbie ,L(aTliHI<H. 

40. fi&e303Jiei<TpHt!ecKHe AaTl!HKH. 

4 1. .[(aTLJHI<H Xonna. 

42. XHMHLJeCI<He AaT4HI<H. 

43. 0nT03Jlei<TpOHHbie AaTlJHI<H. 

44. I1HTeJJJJeKTyaJlbHbie AaT4HKH. 

45. 113MepeHHe paCXOAa >I<HAKHX MaTepHaJlOB. 

46. l13MepeHHe nepeMemeHHH H ypOBHeH . 

47. I13MepeHHe AaBJleHH51. 

48. I13MepeHHe BH6pai.(HH. 

49. I13MepHTeJibHbie uen11 AaT4HKos.l1x cpasHHTeJl&Ha51 xapai<TepHCTHKa. 

50. 0630p HaH60Jiee H3BeCT!-IbiX MHpOBbiX np0113BOAHTeJleH AaTLJHKOB. 

10. IIpHMepuan TeMaTHKa KypcoBbiX npoe1n on (pa6oT)_ He rrpe.LJ.yCMOTperiO ______ _ 
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ll.PeHTHHrOBaH CHCTeMa ,UJUI O~eHim ycneBaeMOCTH CTy.l(eHTOB 

Ta6.rm~a 11.1 :SarrnbHbie oueHKH .l(JI5I 3JieMeHTOB I<OHTpomr. 

MaKCHMaJTbHbtl1 
MaKCHMaJlbHbt 11 

MaKCHMaJTbHbt!1 

3JleMeHTbl yt~e6HOH .Ue11TeJlbHOCTH 
6ann Ha 1-yto KT 

6ann 3a nepwo.u 
6MJ1 3a nepwo.u Bcero 3a 

c Ha'!ana ceMecT-
Men<.ny I KT 11 2KT 

MC)!<AY 2KT H Ha ceMecTp 
pa I<OHCU CCMCCTpa 

nocell.lCHHe 3aH1JTHH 3 3 4 10 
TecTOBbiH J<OHTpOnb 4 4 4 12 
KoHTPOJJbHbte pa6oTbl Ha npaKTH-

12 12 12 36 
<JCCKHX 3aH1JTI111X 
Jla6opaTOpHbiC pa60Tbl I I 10 10 31 
KoMnOHCHT csoespeMeHHOCTH 4 4 3 11 
11TOf0 MaJ~CMMYM 3a nep110.11.: 34 33 33 100 
HapacTaJomwM MToroM 34 67 100 100 

Ta6.rm~a 11.2 ITepect~eT 6arrnos B oueHI<H 3a I<OHTpOJibHbie TOt.II<H 

naJJJJbl Ha JJ.aTy ICOHTpOJJbHOH TO'IIeM Ouetuca 
~ 90 % OT MaKCHMaJJbHOH cyMMbJ 6annos Ha .naTy KT 5 
OT 70% no 89% OT MaKCMMaJTbHOH cyMMbl 6aJTnos Ha ,naTy KT 4 
OT 60% no 69% OT MaKCMMaJTbHOH cyMMbl 6aJTJJOB Ha .naTy KT 3 
< 60 % oT MaKCHMaJTbH0!1 cyMMbl 6annos Ha .nary KT 2 

Ta6.rmua 11.3- ITepect~eT cyMMbi 6arrnos B Tpa.nHUHOHHYIO H Me)I<.nyHapo.nHyiO oueHKY 

OueHJ~a (fOC) 
lhoronaSJ cyMMa 6annos, Y'IMTbJBaeT ycnewHo 

OueHJ~a (ECTS) 
C.D.aHHbi H 3K3aMCH 

5 (OTJIH<JHO) (3a<JTeHO) 90 - 100 A (OTJlHlfHO) 

4 (xopowo) 
85-89 B (o<teHb xopowo) 
75-84 C (xopowo) 

(3a<JTCHO) 
70-74 

3 (y.UOBJlCTBOpHTeJibHO) 65-69 
0 (y.UOBJICTBOpHTCJibHO) 

(3ai.JTCHO) 60-64 E (nocpe.ncTaeHHO) 
2 (Hey,nOBJICTBOpHTCJibHO), 

HHn~e 60 6annon F (Hey.nosneTBOpHTCJJbHO) 
(He 3a<JTCHO) 
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12. Y'-Ie6no-MCTO~H'-ICCIWC u umJ>opMal(HOHHoe o6ecne'-ICIIIiC ~HCUimJIHHbl 

12.1 Ocnonnan JIHTepaTYp a 
1. ABTOMaTH3aU.H51 H3MepeHHH, KOHTp01151 H HCTibiTaHHH [TeJ<CT] : yt.~e6HHK .UJIH BY30B I K. rr. JlaTbJllleH­
KO.- M. : AI<a.ueMHH, 2012.- 320 c. (15 3K3. a 6H6JIHOTei<e TYCYPa) • 
2. MHTenJieKTyaJTbiibie cpe.ucTBa H3MepeHHH [TeKCT]: yt.Je6HHI< ,UJI51 By30B I r. r. PaHHeB. - M. : AKa.ue­
MH51, 2011. - 272 c (1 0 31<3. a 6u6JIHOTeKe TYCYPa) 

12.2 ,L(ODOJliiHTCJlbHan JIHTCpaTYpa 
1. MHKp03Jiei<TpOHHI>Ie H3MepHTeJI&Hbie npeo6pa3oaaTenH: yt.~e6uoe noco6He I B. B. TonwnoCKHM ; pe.u. 
M. 51. Muxoi<H.- M.: BMHOM. Jla6opaTopHH 3HaHHH, 2015.-496 c. (l 3I<3. a 611611. TYCYP) 
2. ,[(aTLIHKH TeJieBH3HOHHO-BhP-IHCJIHTeJibH&IX CHCTeM: yqe6Hoe noco6He .umr sy3oB I IO. P. KHpnwieHI<O, 
M. H. TiycT01HCrmt1:; MHHHCTepcTBo o6pa3oBaHHH H Hayrm PoccHJ1:ci<ol1 ci>e.uepauHH (M.), ToMCI<HH roc­
y.uapcTneHHI>Iti: yHHBepcHTeT cucTeM ynpaaner-mH H pa.uuo:)Jiei<Tpoumm (ToMer<). - ToMei< : B-Cnei<Tp, 
2010.- 160 c. (40 3I<3. B 6H6nHoTei<e TYCYPa) 
3. TeopHH oww6oi< H o6pa6oTI<a pe3ynr,TaToB H3MepeHHti: yye6Hoe noco6He I IT. H. ,[(po6oT; MwHH­
cTepcTBo o6pa3oBaHH51 H nayi<H PoccHtiCI<OH <l>e.uepaUHH, ToMcrm/1 rocy.uapcTBeHHhiM yHHBepcHTeT cH­
cTeM ynpasneHHH H pa.uuo:mei<TpOHHI<H. - ToMei< : TYCYP, 2011. - 83 c. (20 3I<3. B 6H6JIHOTei<e TY­
CYPa). 

12.3. Y'-Ie6no-MCTO~H'"ICCKHC noco6un u nporpaMMnoe o6ecn e-.tenue: 
1. flpH6op&I H .uaTI.JHKH 3KonoruyecKoro KOHTpomr: MeTO.UHYeCKHe yKa3mm.sr no npaKTuqecKOH pa6oTe 
CTy.UeHTOB I Tyea B. M., CMHpHOB r. B., Con.uaTKHH B. C.- 2015. 12 c. [3neKTpOHHblli pecypc] URL: 
https:lledu.tusur.ru/traininglpublicationsl5749 
2. ITpu:6opbi H .uaTt.IHKH 3KOJIOrHt.JecKoro KOHTponH: MeTO.UHt.IeCKHe yKa3aHH51 K na6opaTopHoMy npaKTH­
KYMY I BaKHH H. H. 2012. 37 c. [3 Jiei<TpOHHbiH pecypc] URL: 
https:lledu.tusur.rultraininglpublicationsl2249 ~ 

3. ITpu:6opbi H .uaTI.JHI<H 3I<OJIOrHt.Jeci<oro I<O.HTponH: MeTO.UHt.JeCI<He yi<a3aHH51 no caMOCTOHTeJibHOH H 
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1. Bse~euue 
<l>OH,D. O~eHOlJHblX cpe,D.CTB ( <l>OC) 51BJUieTC51 rrpl·InO)I(eHI1eM I< pa6oqei1: rrporpaMMe 

,D.I1C~I1IIJII1Hbl (rrpai<THI<H) H rrpe,D.CTaBJI51eT C060H COBOI<YIIHOCTb KOHTpOJibH0-

113Mep11TeJibHblX MaTep11aJIOB (THIIOBbie 3a,D.alJH (3a,D.aH1151), KOHTpOJibHbie pa60Tbi, TeCTbl H . 

.D.p.) H MeTO,D.OB HX HCTIOJib30BaHH51, npe,D.Ha3HatJeHHbiX ,D.JI51 H3MepeHH51 ypOBH51 ,D.OCTH)Ke­

HH51 CTy,D.eHTOM ycTaHOBJieHHbiX pe3yJibTaTOB o6ytJeHH51. 

<l>OC no .D.HC~Hrrmme ( rrpai<THI<e) HCIIOJib3yeTc.H rrpH rrpoae,n.eHHI1 Tei<y:r.u;ero I<OH­

TpOJI51 ycrresaeMOCTH 11 IIpOMe)KYTOlJHOH aTTeCTaUHH cry,n.eHTOB. 

ITepetieHb 3aKperrneHHbiX 3a .D.HC~I1IIJIHHOH (rrpaKTHI<oM:) KOMIIeTeHUHH rrpHae,n.eH B 

Ta6JI11Ue 1. 

Ta6JJu.._a 1 - ITepetieHb 3aK2errneHHbiX 3a ,D.11CUHIIJI11HOH KOMIIeTeH~HH' 

ITK-3 

ITK-5 

<l>opMyJI11pOBI<a KOMIIeTeHU11H 

crroco6HOCTbiO pa3pa6aTbiBaTb 

3KCIIepHMeHTaJihHbie MaKeTbl 

yrrpaBJI51IOll1.11X, HH<j)OpMaUHOHHbiX H 

3Taiibl cpopMHpOBaHH51 

I<OMIIeTeHU11H 

HCIIOJIHHTeJibHbiX MO,D.yJieH 

MeXaTpOHHbiX 11 po60TOTeXHHlJeCKHX ,[(OJI)I(eH 3HaTb MaTeMaTHtie~KHH 
CHCTeM H npOBO,D.HTb HX HCCJie,D.OBaHI1e C arrnapaT TeOpH"H Bep051THOCTeH H 

II 
MaTeMaTHlJeCKOH CTaTHCT11KH; 

pHMeHeHHeM COBpeMeHHbiX ... 
.., IIOH51TH51 11 3a,n.aq:a H3MepeHH11; TI1IIbi 

HH<j)OpMaUHOHHbiX TeXHOJIOrJIH Oll1H60K MeTO,D.bl o6pa60TKI1 

CI10C06HOCTbiO pa3pa6aTbiBaTb MeTO,D.I1- pe3yJibTaTOB 113MepeH11H; 

KH rrpoae,n.eHH51 3KcrrepHMeHTOB H rrpo- ,[(omi<eH YMeTb aHaJI113HposaTb 

BO,D.I1Tb 3KCIIepHMeHTbT Ha l(eHCTB)'lOlli.HX BapHaHThl IIOM:CKa pemeHH51 TeXHI1-

Mai<eTaX 11 o6pa3uax MexaTpOHHbiX H qecKI1X 3a,n.aq B ycnOBI151X Heonpell,e-

po6oToTeXHHtJeCKHX CHCTeM 11 11X IIO,D.- JieHHOCTH CTaTHCTHlJeCKHMH MeTO-

CI1CTeM, o6pa6aTbiBaTb pe3yJibTaTbl C ,D.aM11; I1pOBO,D.I1Tb 113MepeHH51 B npo-

IIp11MeHeHI1eM COBpeMeHHbiX HH<pOpMa- ~ecce 11CCJie,D.OBaHH51, o6pa6aTbiBaTb 

~110HHbiX TeXHOJIOrHH 11 TeXHHlJeCKHX H IIpe,D.OCTaBJUJ.Tb pe3yJibTaTbl H3Me-

cpe,D.CTB peH11H; 
1-----...j.-:=--------------------1 ,[(omKeH ana,n.eTb MeTo,n.aMH 
ITK-9 crroco6HOCTbiO K rro.n.roTOBKe TeXHI1tJe-

ITK-11 

nnaH11posaHH51 11 o6pa6oTKI1 
cKoro 3a,n.aHI151 Ha npoeKTHpoaaHHe Me-
xaTpOHHbiX 11 po60TOTeXHHlJeCKI1X CH- pe3yJibTaTOB 3KCIIepHMeHTOB; 

CTaTI1CTI1lJeCKHMH MeTO,D.aMH 
CTeM HX IIO,D.CHCTeM H OT,D.eJibHbiX 

IIOCTpOeHH51 CTaTHtJeCKI1X 11 
ycTpOHCTB C 11CIIOJib30BaHHeM CTaH-

,D.I1HaMI1lJeCKHX MO,D.eJieH 
,n.apTHblX HCIIOJIHHTeJibHbiX 11 ynpaBJI51- <j)H3HtJeCKI1X 06'beKTOB; MeTO,D.OB 
10ll1.11X ycTpOHCTB, cpe,D.CTB aBTOMaTHKI1, 

Bbi6opa 3MII11pHtieCKI1X 
H3MepHTeJibHOH 11 BbllJI1CJIHTeJibHOH 

3aBHC11MOCTei1: ; HaBbiKOB o6pa60TKH 
TeXHHKI1, a TaK)Ke HOBbiX ycTpOHCTB H 

pe3yJibTaTOB 113MepeHHH. 
IIO,D.CHCTeM 

rOTOBHOCTbiO pa3pa6aTbiBaTb MeTOlf,I1KY 

rrpoBe,D.eHI151 3KCI1epHMeHTaJibHb1X HC­

CJie,D.OBaHHH H HCIIbiTaHI1H MeXaTpOHHOH 

2 
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HJU:I po60TOTeXHifqeCKOH CHCTeMbl, CIIO-

C06HOCTblO yqacTBOBaTb B IIpOBe,[(eHHH 

TaKHX HCITbiTaHHH If o6pa60TKe HX pe-

3Y11I>TaTOB 

06mwe xapaKTepHCTHKH IIOKa3aTe11ei.f If KpHTepHeB OU:eHHBaHH51 KOMITeTeHU:HH Ha 

Bcex :narrax rrpwBe)J,eHI>I B Ta611HU:e 2. 

Ta6J1HD;a 2 - 06mwe xapaKTepHCTHKH ITOKa3aTe11ei.f H KpHTepHeB OU:eHHBaHH51 KOMIIeTeH­

U:HH no :narraM 

liOKa3aTe11H If 

KpHTepHH 

0T11IfqHo (BbiCO-

KHH ypoBeHb) 

Xoporno (6a3o-

BbiH ypoBeHb) 

Y.[(OB11eTBopw-

Te11I>HO (rroporo-

BbiH ypoBeHb) 

3HaTb YMeTb 

0611a)J,aeT <):>aKTifqe- 0611a)J,aeT )1,Haiia30HOM 

CKHMH If TeopeTwqe- rrpaKTwqecKHx YMe-

CKHMH 3HaHH51MH B HHi.f, Tpe6yeMI>IX )1,1151 

rrpe)J,e11ax H3yqaeMoi.f pa3BHTH51 TBopqeCKHX 

0611aCTH C ITOHHMaHH- perneHHi.f, a6cTparH-

eM rpaHHU: IIpHMeHH- poBaHH51 rrpo611eM 

MOCTH 

3HaeT <):>aKTbl , IIpHH- 0611a)J,aeT )1,Haiia30HOM 

u:wrri>I, rrpou:eccoi, o6- rrpaKTHqecKHX YMe-

IUHe ITOH51TH51 B IIpe- HHH, Tpe6yeMbiX )1,1151 

)1,e11ax H3yqaeMoi.f o6- perneHH51 orrpe)J,e11eH-

11aCTH HhiX rrpo6rreM B o6rra-

CTH HCC11e)J,OBaHH51 

0611a)J,aeT 6a30BblMH 06Jia)J,aeT OCHOBHbiMH 

06IUHMH 3HaHH51MH yMeHJ151MH, Tpe6ye-

MbiMH )1,JI51 Bblll011He-

HJ151 IIpOCTbiX 3a)J,aq 

2 PeaJ1H33QHH KOMneTeHu;Hii 

2.1 KoMneTeHQHH TIK-3 

B11a)J,eTh 

KoHTp011HpyeT pa6ory, 

rrpoBO)J,HT ou:eHKy, co-

BepllieHCTByeT )J,ei.f-

CTBH51 pa60Tbl 

EepeT OTBeTCTBeH-

HOCTb 3a 3aBeprneHHe 

3a)J,aq B HCC11e)J,OBa-

HHH, rrpwcrroca611H:Ba-

eT CBOe ITOBe)J,eHMe K 

06CT051TeJibCTBaM B 

perneHHH rrpo611eM 

Pa6oTaeT rrpw rrp51MOM 

Ha611IO)J,eHHH 

TIK-3 Crroco6HOCTh pa3pa6aTI>IBaTb 3KcrrepMMeHTa11bHI>Ie MaKeTbl yrrpaB1151IOJUMX, 

MH<j:>OpMaU:HOHHbiX If HCIT011HMTe11bHbiX MO)J,y11ei.f MeXaTpOHHbiX If po60TOTeXHifqeCKMX CM­

CTeM If IIpOBO,[(HTb HX HCC11e)J,OBaHH:e C IIpMMeHeHHeM COBpeMeHHbiX HH<j:>OpMaU:MOHHbiX 

TeXH0110rMi.f. 

,[(1151 <):>opMHpOBaHH51 KOMIIeTeHU:HH He06XO)J,HMO ocymeCTBHTb p51,[( 3TaiiOB. 3Taiibl 

cpopMHpOBaHH51 KOMIIeTeHU:HH, IIpHMeH51eMbie )1,1151 3TOrO BH)J,bl 3aH51THH If HCII011o3yeMble 

cpe)J,CTBa ou:eHHBaHM51 rrpe)J,cTaBrreHI>I B Ta611wu:e 3. 

Ta6J1HQa 3 - 3Tarroi <):>opMHposaHM51 KOMrreTeHU:HH w wcrro11o3yeMI>Ie cpe)J,CTBa ou:eHHBa-
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HH51 

CocTaB 

Co)J.epmauue 
3TanoB 

Bn)J.bi 3aHHTnii 

HcnOJih3yeMble 
cpe)J.CTBa oQe-

HHBaHHH 

3naTh BJia)J.eTb 

KaK pa3pa6aTbiBaTb pa3pa6aTbiBaTb 3KCrre- HaBbiKaMH pa3pa60TKH 

3KCrrepHMeHTaJibHbie pHMeHTaJibHbie MaKe- 3KCrrepHMeHTaJibHblX 

MaKeTbl ynpaBJI5IIO- Tbl yrrpaBJI.SHOlli.HX, MaKeTOB yrrpaBJI5110-

lli.HX, HH<l>OpMaUHOH- HHcpOpMaUHOHHblX H lli.HX, HH<l>OpMaUHOH­

HbiX H HCITOJIHHTeJib- HCITOJIHHTeJibHbiX MO- HbiX H HCITOJIHHTeJib­

HbiX MO.l(yJieH Me- .l(yJieH MeXaTpOHHbiX H HblX MO.D,yJieH Me­

XaTpOHHbiX H po60TO- po60TOTeXHHlfeCKHX XaTpOHHbiX H po60TO­

TeXHHl.£eCKHX CHCTeM CHCTeM H rrpOBO.l(HTb TeXHHlfeCKHX CHCTeM 

H rrpOBO)J.HTb HX HC- HX HCCJie,L(OBaHHe C H rrpOBO,L(HTb HX HC­

CJie,L(OBaHHe C rrpHMe- rrpHMeHeHHeM COBpe- CJie,L(OBaHHe C rrpHMe­

HeHHeM COBpeMeHHbiX MeHHbiX HHcpOpMaiJ.H- HeHHeM COBpeMeHHbiX 

HH<l>OpMaUHOHHbiX OHHbiX TeXHOJIOrHH. HHcpOpMaUHOHHbiX 

TeXHOJIOrHi:f. TeXHOJIOrHH. 

• CaMOCT051TeJibHa51 • CaMOCT051TeJihHa51 • CaMOCT051TeJibHa51 

pa6oTa; pa6oTa; pa6oTa; 

• JieKUHH; • JieKUHH; • HHTepaKTHBHbie 

• HHTepaKTHBHbie • ITpaKTwieCKHe 3a- rrpaKTHlfeCKHe 3aH51-

rrpaKTHlfeCKHe 3aH51- H5ITH51 TH51 

TH51 

• KoHTpOJihHM pa- • KoHTpOJibHa51 pa- • 3K3aMeH 

6oTa; 6oTa; 

• Orrpoc Ha 3aH51TH- • Orr poe Ha 3aH51TH-

51 X; 5IX; 

• KoHcrreKT caMo- • KoHcrreKT caMo-

ITO.[{rOTOBKH; no,nrOTOBKH; 

• Co6ece,noBaHHe; • Co6ece.noBaHHe; 

• 3K3aMeH • 3K3aMeH 

<I>OpMynHpOBKa ITOKa3aTeJieH H KpHTepHeB OUeHHBaHH51 ,L(aHHOH KOMrreTeHUHH rrpH­

Be,L(eHa B Ta6nHu.e 4. 

Ta6JIHQa 4 - I1oKa3aTeJIH 11 K HH oueHHBaHH5l KOMrreTeHUHH Ha :narrax 

~--CocTaB --~------------------~------Y_M_e_T_h_ I Bna.neTb 
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0TJIH1.fHO 
(BbiCOKHH ypo­

BCHb) 

3HaeT TeopeTHqecKHe YMeeT pa3pa6aTbiBaTb Bna,[(eeT HaBbiKaMH 

OCHOBbl ,[(ml pa3pa60T- 3KCnepHMeHTaJibHbie pa3pa60TKH 3KCnep11-

KI1 3KCnep11MeHTaJib- MaKeTbl ynpasmno- MeHTaJibHbiX MaKeTOB 

HbiX MaKeTOB ynpaB- lUI1X, 11HcpopMaU:I10H- ynpaBmiiOIUHX, 11H-

n5110lUHX, HHcpOpMa- HbiX H HCITOnHI1TeJib- cpOpMaU:110HHbiX 11 11C- . 

U:HOHHbiX H HCITOJIHI1- HbiX MO,[(yJieH Me- TIOJIHHTenbHbiX MO,[(y­

TeJibHhiX MO,[(yJieH Me- XaTpOHHbiX 11 p060TO- JieH MeXaTpOHHbiX H 

XaTpOHHblX 11 po60TO- TeXHHqecKI1X CI1CTeM po60TOTeXHHqeCI<11X 

TeXHI1qeCKHX CHCTeM. H MO)I(eT IIpOB0,[(11Tb CI1CTeM 11 npOB0)1.11Tb 

11X 11CCJie,[(OBaHI1e C HX HCCJie,[(OBaHHe C 

rrpHMeHeHHeM cospe- npHMeHeHHeM cospe­

MeHHbiX HHcpOpMaU:H- MeHHbiX 11HcpOpMaU:11-

OHHbiX TeXHOJIOri1H. OHHbiX TeXHOJIOrHH. 
-

Xopowo (6a3o- 3HaeT TeopeTHqecKyiO MmKeT nposo,[(HTh HX Bna,[(eeT OT,[(eJihHhiMI1 

BbiH ypoBCHb) OCHOBY ,[(JI.sl HCCne,[(O- HCCne,[(OBaHHe C np11- HaBbiKaMI1 pa3pa60TKI1 

BaHH.si MaKeTOB ynpaB- MeHeHHeM COBpeMeH- 3KCnepHMeHTaJibHhiX 

JI51101UHX, 11HcpOpMa- HbiX HH<l>opMaU:110H- MaKeTOB ynpaBJI.siiO-

U:HOHHbiX H HCTIOJIHH- HbiX TeXHOnOrHH. IUHX, 11H<l>OpMaU:110H-

TeJibHbiX MO,[(yJieH Me- HbiX 11 11CITOnHHTeJib-

xaTpOHHbiX H po60TO- HblX MO,[(yneif Me-

TeXHI1qecKHX CI1CTeM. XaTpOHHbiX H po60TO­

TeXHI1qeCKI1X CI1CTeM 

11 npOBO,[(HTb HX 11C­

cne,[(OBaHI1e 

Y~osJieTsopu- 3HaeT ocHOBHbie Mo)l(eT nposo,[(I1Tb oT- Bna,[(eeT MeTO.LI.HKOH 

TCJibHO (nopo- OIIpe,[(eJieHI1.si, 11CIIOJib- ,[(eJibHbie 11CCJie,[(OBa- 11CCJie,[(OBaHI1.si ynpaB-

fOBbiH ypo- 3yeMbie ,[(JI.sl HCCJie,[(O- Hl151 MaKeTOB ynpas- JI5IIOIUHX, HHCpOpMa-

BCHb) BaHI1.si MaKeTOB yrrpaB- JI5IIOIUHX, 11HcpOpMa- U:110HHbiX 11 11CTIOJIHI1-

JI5110lUI1X, 11HcpOpMa- U:110HHbJX 11 11CIIOnHI1- TeJibHbJX MO,[(yJieH Me­

U:110HHbiX 11 11CIIOnHI1- TeJihHbiX MO,[(yJieH Me- XaTpOHHbiX H p060TO­

TeJibHbiX MO,[(yJieH Me- XaTpOHHbiX 11 p060TO- TeXHI1qeCKI1X CHCTeM 

XaTpOHHblX 11 po60TO- TeXHI1qeCKI1X CI1CTeM. 

TeXHI1qeCKI1X CHCTeM. 

2.2 KoMneTeuunH llK-5 

flK-5: CIIOC06HOCTbiO pa3pa6aTbJBaTb MeTO,[(HKH npOBe,[(eHI151 3KCIIep11MeHTOB H 

IIpOB0,[(11Tb 3KCrrep11MeHTbl Ha ,[(eHCTBYIOU.U1X MaKeTaX H o6pa3U:aX MeXaTPOHHbiX 11 po6o­

TOTeXHI1qecKI1X CHCTeM 11 HX ITO,[(CI1CTeM, o6pa6aTbiBaTb pe3yJibTaTbl C npHMeHeHHeM CO­

BpeMeHHbiX HHcpOpMaU:110HHbiX TeXHOnOrHH H TeXHI1qeCKI1X cpe,[(CTB • 

.lJ:n51 cpopMHpOBaHH.si KOMIIeTeHU:HH He06XO,[(I1MO OCyiUeCTBHTb p.s!.ll. 3TaiiOB. 3TaiTbl 

cpopM11pOBaHI1.si KOMTieTeHU:1111, np11MeH5IeMbie ,[(JI.si 3TOrO BH,[(bl 3aH.siTI1H 11 11CIIOJib3yeMbie 

cpe.n.cTsa ou:eHHBaHI151 npe.n.cTasneHhi B Ta6n11u:eS. 
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Ta6nnQa 5 - 3Tanhi cpopM11poBaH.w.H KOMrreTeHU.11H .w .wcnonh3yeMhie cpe,n:cTBa ou.eHI1Ba- . 

HH.H 

CocTaB 3HaTh YMeTh B na,n:eTh 

Co.n:ep)KaH.we OCHOBHhie MeTO):(hl 060CHOBaHHO Bhi6.H- HaBhii<aMI1 opraH.w3a-

::nanoB H3MepeH.H.H 3neKTpH- paTh H IIp.HMeH.HTh U.HH H3MepHTenhHOfO 

t.IeCKHX H He3neKTpH- ,n:aTt.IHKH H Cpe,n:CTBa 3KCIIep.HMeHTa 

t.IeCI<I1X Ben.Ht.IHH, 113MepeHH51 

IIp.HHI.J..HIThi ,n:eHCTBH51 11 

xapaKTep.HCTHKH 

cpe.n:cTB 113MepeHH51 

B HJJ:hi 3aH.HTHH • MHTepaKTI1BHhie • IfHTepaKTHBHhie • MHTepaKTHBHhie 

npaKT.wt.IecK.we 3aH51- npaKT.wt.IecK.we 3aH51- npaKT.wt.IecK.we 3aH.51-

TH.51; TH.H; TH5I; 

• MHTepai<TI1BHhie • MHTepaKTHBHhie • CaMOCT0.51TenhHa.51 

neKU.HH; JieKU.HH; pa6oTa; 

• IlpaKTI1qecK.we 3a- • IlpaKT.wqecK.we 3a-

H51TH.51; H.51TH.51; 

• JleKU.HH; • JleKU.HM; 

• CaMocT0.51TeJihHa51 • CaMOCT051TenhHa51 

pa6oTa; pa6oTa; 

• IlOJJ:fOTOBKa K JK- • Ilo,n:rOTORKll K .'W-

3aMeHy; 3aMeHy; 

Mcnonh3yeMbie • KoHTpon hHa.51 pa- • KoHTponbHa51 pa- • Onpoc Ha 3aH51TH-

cpe,n:cTBa ou.e- 6oTa; 6oTa; .51 X; 

HI1BaHH.51 • Onpoc Ha 3aH51TI1- • Onpoc Ha 3aH.51TH- • KoHcneKT caMo-

51 X; 51 X; IIO):(fOTOBKH; 

• KoHcneKT caMo- • KoHcneKT caMo- • Co6ece,n:oBaH11e; 

ITOJJ:fOTOBKH; IIO):(fOTOBKH; • 3K3aMeH 

• Co6ece.n:oBaH.we; • Co6ece,n:oBaH.we; 

• 3K3aMeH; • 3K3aMeH; 

<l>opMyiiHpOBKa IIOKa3aTenei1: H KpHTepHeB OU.eHHBaHH.H ,n:aHHOH KOMITeTeHU.HM IIpM­

Be,n:eHa B Ta6n.wu.e 6. 

T 6 6 Il a JJHQa - OI<a3aTenM M KPMTep.HM OU.eH.HBaHH51 KOMITeTeHI.J.HH Ha 3Tarrax 

CocTaB 3HaTh YMeTh Bna,n:eTh 

0TnHqHo • CcpopM.wpoBaHHhie • C4lopMHpOBaHHoe • YcrremHoe n en-

(BhiCOKHM CHCTeMHhie npe,n:- yMeH.He o60CHOBaHHO CTeMHOe IIpHMeHeHMe 

ypoBeHb) CTaBneHHSI 06 OCHOB- Bhi6.wpaTb H npHMe- H BJia,n:eH.He HaBhiKa-

HhiX MeTO):(aX H3Me- H51Th ,n:aTq.HKH H M11 OpraHI13aQHH H3-

peHI151 3neKTp11qe- cpe,n:CTBa 113MepeHH51 Mep11TenhHOf0 3I<C-

CKI1X 11 He3JieKTp11qe- rrepMMeHTa 

CKI1XBenMq.HH,IIp11H-

U.MIIhl ,n:eMCTBH.51 H xa-

paKTep.HCTHI<H 
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cpe)l.CTB H3MepeHIUI 

Xopomo • 3HaHH51 06 OCHOB- • B uenoM ycrrem- • YcrremHoe, HO co-

(6a30BhiH HbiX MeTO)l,aX H3Me- Hoe, HO co.n.ep)l(al.l(He rrpoBO)I(JI.aiOmeecH 

ypoBeHh) peHH51 3JieKTpHtie- oT.n.enhHhie rrpo6enhi, OT)l,eJihHhiMH OIIJH6-

CI<HX H He3JieKTpHt:Ie- yMeHHe 060CHOBaHHO KaMH, IIpHMeHeHHe H 

CI<HX BeJIHtiHH, IIpHH- Bhi6HpaTh H IIpHMe- BJia)l.eHHe HaBhii<aMH 

U:HIIhi )l,eikTBH51 H Xa- H51Th )l,aTqHKH H OpraHH3aUHH H3Me-

paKTepHCTHKH cpe)l.CTBa H3MepeHH5I; pHTeJihHoro 3I<cne-

cpe)l.CTB H3MepeHH51 pHMeHTa; - -
Y.n.osneTsopHTen • 06:J.UHe 3HaHH51 06 • qacTHqHo ycrrem- • YcrremHoe B ue-

hHO (noporOBhiH OCHOBHhiX MeTO)l.aX Hoe, Ho co.n.ep)l<al.l(He JIOM, HO C OliiH6KaMH 

ypoBeHh) H3MepeHH51 3JieKTpH- 3aMeTHhie npo6eJihi, H He CHCTeMHOe IIpH-

qeCI<HX H He3JieKTpH- yMeHHe Bhi6HpaTh H MeHeHHe H sna.n.e1-me 

qeCKHX BeJIHqHH, IIpHMeH51Th )l,aTqHI<H HaBhii<aMH opraHH3a-

rrpHHUHIIhl )l,eHCTBH51 11 cpe.n.cTBa H3Mepe- UHH H3MepHTeJibHOrO 

H xapaKTepHCTHKH HH51 3KCIIepHMeHTa; 

cpe)l.CTB H3MepeHH5I; 

2.3 KoMneTeHUHH ITK-9 

TIK-9: crroco6HOCThiO K no.n.roTOBKe TeXHHqeci<oro 3aJI.aHHH Ha npoeKTHposaHHe 

MeXaTpOHHhiX H p060TOTeXHHqecKHX CHCTeM HX IIO)l.CHCTeM H OT)l,eJihHhlX ycTpOHCTB C 

HCITOJih30BaHHeM CTaH.n.apTHhiX HCIIOJIH:HTeJibHhiX H ynpaBJI5IIO:J.UHX ycTpOHCTB, cpe)l,CTB 

aBTOMaTHKH, H3MepHTeJihHOM H BhJqHCJIHTeJihHOH TeXHHKH, a TaK)I(e HOBhiX ycTpOHCTB l1 

IIO)l.CHCTeM. 

,[(1151 <}lopMHpoBaHHH KOMneTeHUHI1 Heo6xo.n.HMO ocy:I.UeCTBHTh pH.n. 3Tarros. 3Tarrhi 

<pOpMHpOBaHH51 KOMIIeTeHUHH, IIpHMeHHeMhie )l.J151 3TOrO BH)l.bl 3aH5ITHH H HCIIOJih3yeMhie . 

cpe.n.cTBa o:ueHHBaHHH rrpe.n.cTasneHhi B Ta6nH:ue 7. 

Ta6nuua 7 - 3Tarrhi <}lopMHpoBaHHH KOMrreTeH:UHH H Hcnonh3yeMbie cpe.n.cTsa o:ueHMBa­

HMH 

CocTaB 3HaTh YMeTh Bna.n.eTh 

Co.n.ep)l(aHHe QlH3HqecKHe npHHUH- aHaJIH3HpOBaTh BapH- HaBhiKaMH OU:eHHBa-

3Tanos Ilhl pa60Thi H KOH- aHThi ITOHCKa pemeHH51 HH51 TeXHHqeCKHX xa-

cTpyKTHBHhie oco6eH- TeXHHqecKHX 3a)l,aq B pai<TepHCTHK CHCTeM 

HOCTH )l,aTqHJ<OB, HX ycnoBHHX Heorrpe.n.e- H3MepeHHi1; 

rrpHMeHeHHe; JieHHOCTH CTaBHTh 3a-

.n.aqy H pa3pa6aThiBaTh 

rryTH ee pemeHHH 

BH.ll.hi 3aHHTHi1 • HHTepaKTHBHhie • HHTepaKTHBHhie • HHTepaKTHBHhi e 

rrpaKTHqecKHe 3aHH- npaKTHqecKHe 3aHH- rrpaKTHqecKHe 3aHH-

THH; THH; THH; 

• HHTepaKTHBHhre • HHTepaKTHBHhie • CaMOCTOHTeJibHaH 
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JieK:UHH; JieKUHH; pa6oTa; 

• IIpaKTHt:IecKHe 3a- • IIpaKTHqecKn e 3a-

H51TH5I; H51TH5I; 

• JleK:UHH; • JleK:UHH; 

• CaMOCT051TenbHa51 • CaMOCT05I:TeJibHa51 

pa6oTa; pa6oTa; 

• IIo~roTOBKa K 3K- • IIo~roTOBKa K 31<-

3aMeHy; 3aMeHy; 

HcrrOJib3yeMbie • KoHTpOJibHa51 pa- • KoHTpOJibHa51 pa- • Orrpoc Ha 3aH51TH-

cpe~CTBa oue- 6oTa; 6 oTa; me 
' 

HHBaHH51 • Orrpoc Ha 3aH51TH- • Orrpoc Ha 3aH51TH- • KoHcrreKT caMo-

51 X; 5IX; ITO)l.fOTOBKH; 

• KoHcrrei<T caMo- • KoHcrrei<T caMo- • Co6ece~oBaHne; 
ITO~fOTOBKH; IIO)l.fOTOBKH; • 3K3aMeH 

• Co6ece.noaaHne; • Co6ece.noaaHne; 

• 3K3aMeH; • 3K3aMeH; 

<f>opMynHpOBKa IIOI<a3aTeJieM H KpH:TepH:eB O:UeHHBaHH51 )l,aHHOM KOMIIeTeHUHH IIpH­

Be)l,eHa B Ta6nnue 8. 

T 6 8 II a JlH~a - OI<a3aTeJIH H KpHTepH:H OUeHHBaHH51 KOMIIeTeHUHH Ha 3T arrax 

C o cTaB 3HaTb YMeTb Bna~eTb ~-

--
I---

0TJIH:l{H0 • C<PopMHpoaaHHbie • C<PopMHpoaaHHoe • CncTeMHO ana.neTb, 

(BbiCOKHM CHCTeMHbie rrpe~- yMeHHe CHCTeMHO C yl:leTOM TeH)l,eHUHM 

ypoaeHb) CTaBJieHH51 0 <l>H3Hqe- aHanH3HpOBaTb BapH- HayqHoro H TeXHHqe-

CKHX IIpHHUHIIaX pa- aHTbl IIOHCKa p erue- CKOrO pa3BHTH51 

60Tbl M KOHCTpyK- HH51 TeXHH:l{eCKHX 3a- HaBbii<aMH OUeHHBa-

THBHbie OC06eHHOCTH ~al:£ B YCJIOBH5IX He- HH51 TeXHHqeCKHX xa-

~aTl{HKOB , HX IIpHMe- OIIpe~eJieHHOCTH, pai<TepH:CTHK CHCTeM 

HeHH:e CTaBH:Tb 3a)l.aqy H H3Mep eHHM; 

pa3pa6aTbiBaTb nyTH 

ee perneHH51 

Xoporno • C<PopMHpoaaHHbie, • B uenoM ycrrern- • B :ueno M ycrrern-

(6a30BbiM HO co.nep)Karn;He oT- Hoe, HO co.nep)Kall..'(He HOe, HO He CHCTeM-

ypoaeHb) ~eJibHbie rrpo6enbi OT~eJibHbie rrpo6eJibi , Hoe ana~eHne, c y qe-

rrpe~cTaaneHH51 o <PM- YMeHH:e CHCTeMHO TOM TeH)l,eHUHM 

3H:l{eCKMX IIpMHUHIIaX aHaJIH3MpOBaTb BapH- Hayl:IHOrO H TeXHJ-Iqe-

pa60Tbl H KOHCTpyK- aHTbi ITOHCKa p erue- CKOfO pa3BHTH51 

THBHbie OC06eHHOCTH HH51 TeXHHl{eCKHX 3a- HaBbii<aMH OUeHHBa-

~aTl{HKOB, HX rrpHMe- ~al:£ B ycJIOBH5J.X He- HH51 TeXHHl:leCKHX xa-

HeHHe orrpe~eJieHHOCTH, paKTepHCTHK CHCTeM 

CTaBHTb 3a)l,al:£y H H3MepeHHM 

pa3pa6aTbiBaTb nyTH 

ee perneHH51 

Y.noaneTBOpHTen • 06rn;He 3HaHH51 H • B :uenoM ycrrern- • IIoaepxHOCTHoe H 
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hHO (rroporOBhiH 

ypoBeHh) 

HerronHhie rrpe.ncTaB­

neHIUI 0 <fl11311'lJeCKI1X 

rrp11HU11ITaX pa60Thl 11 

KOH CTpyKTI1BHhie 

OC06eHHOCTI1 ,naT'lii1-

I<OB, 11X rrp11MeHeHI1e 

HOe, HO He CI1CTeM­

HOe 11 co.nep)l(am.11e 

oT.nenbHhie rrpo6enhi, 

yMeHI1e CI1CTeMHO 

aHalll1311pOBaTb Bap11-

aHThi ITOHCKa perue­

I-11151 TeXH11'lJeCKI1X 3a­

,naq B ycnoBI151X He­

orrpe.neneHHOCTI1, 

CTaBI1Th 3a,naqy 11 

pa3pa6aTbiBaTh rryTH 

ee peweHI151 

2.4 KoMneTeHU.HH llK-11 

He CI1CTeMHOe Bna,ne­

HI1e C y11eTOM HeKO­

TOpbiX TeH,neHU11W 

Hay'liHOrO 11 TeXHM'lle­

CKOrO pa3BHTI151 

HaBhii<aMH OUeHHBa­

HI151 TeXHI1'lJeCK11X xa­

paKTep11CTHK CI1CTeM 

113MepeHI1H 

fll( -11: rOTOBHOCThlO pa3pa6aTbiBaTb MeTO,UI1KY rrpoBe,neHI151 3KCnep11MeHTallbHhiX 

11CClle,UOBaHI1H 11 11CflhiTaHI1H MeXaTpOHHOH 11lll1 po60TOTeXHI1'lJeCKOH CI1CTeMbl, CITOC06-

HOCThlO yqaCTBOBaTb B rrpoBe,UeHHI1 TaKI1X 11CITbiTaHI1H 11 o6pa60TKe 11X pe3yllhTaTOB . 

.LJ.mi <flopM11pOBaHI151 KOMITeTeHU1111 He06XO,[{I1MO ocym.eCTBMTb p51,U 3TaiTOB. 3TaiTbi 

<flopM11pOBaHM51 KOMITeTeHUlf11, ITp11MeH51eMbie ,UJI51 3TOrO Bl1,Uhl 3aH51TI1H 11 MCIT0llh3yeMbie 

cpe.ncTBa oueHI1BaHI151 rrpe.ncTaBneHhi B Ta6nHue 9. 

Ta6JIHU.a 9 - 3Tarrhi cpopMHpoBaHI151 KOMITeTeHU11M 11 11CITOllh3yeMhte cpe.ncTBa oueHHBa­

HI151 

CocTaB 3HaTb YMeTh Bna.neTh 

Co.nep)l(aHI1e rrpaBI1na Bhi6opa Me- BbJ611paTb OITTI1Mam>- MeTo,naMH aHall113a 

3TaiTOB TO,UOB 11 cpe,[{CTB 113- HOe(paU110HallhHOe) xapaKTepMCTI1K HOBhlX 

MepeHMH,<flM3M'lJeCKHe peweHI1e 113 MHO)l(e- 11 Tpa,U11U110HHblX ,naT-

rrpMHUMITbl pa60Tbl CTBa B03MO)l(HblX Ba- 'lii1KOB; HaBbiKaMI1 

,naT'lJI1KOB p11aHTOB; o6pa6aTbl- oueHI1BaHI151 norpew-

BaTh 11 rrpe.ncTaBn51Th HOCTeH 113MepeHI1W 

pe3ynoTaToi M3Mepe-

HI1R -
B11.Uhi 3aH51TI1H • 1ifHTepaKTMBHbie • 1ifHTepaKTI1BHbie • 1ifHTepaKTMBHbie 

rrpaKTM'lleCKI1e 3aH51- rrpaKTM'lJeCKI1e 3aH51- npaKTI1'lJeCKMe 3aH51-

TH5I; T115I; T115I; 

• 1ifHTepaKTMBHbie • 1ifHTepaKTI1BHbie • CaMOCT051TenoHa51 

JieKU1111; neKU11M; pa6oTa; 

• fipaKTI1'lJeCKI1e 3a- • fipaKTI1'lJeCKHe 3a-

H51TM5I; H51T115I; 

• JleKU1111; • JleKU1111; 

• CaMOCT051TenoHa51 • CaMOCT051TenhHa51 

pa6oTa; pa6oTa; 

• fio,nrOTOBKa K 3K- • fio,nrOTOBKa K 3K-
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3aMeHy; 3aMeHy; 

Mcnonh3yeMbie • KoHTponbHa.H pa- • KoHTponhHaH pa- • Onpoc Ha 3aHHTI1-
cpe.n.cTBa oqe- 6oTa; 6oTa; HX; 
HI1BaHI1.SI • Onpoc Ha 3aH.SITI1- • Onpoc Ha 3aH.SITI1- • KoHcneKT caMo-

Hx; .SIX; ITO.LJ.fOTOBK11; 

• KoHcneKT caMo- • KoHcneKT caMo- • Co6ece,n:oaaH11e; 
IIO.ll:f0TOBI<11; no.n.roTOBI<11; • 3K3aMeH 
• Co6ece,n:oBaH11e; • Co6ece,n:oBaH11e; 

• 3I<3aMeH; • 3K3aMeH; 

<l>OpMyn11pOBKa IIOKa3aTeneH 11 Kp11Tep11eB OIJ.eHI1BaHI·IH ,n:aHHOH KOMITeTeHIJ.I111 np11-
Be,n:eHa R Ta6n11u.e 10. 

T 6 10 II a nnQa - OI<a3aTenH I1 I<pMTepi1H OU.eHI1BaHH.SI KOMITeTeHIJ.MI1 Ha :nanax 

C ocTaB 3HaTh YMeTb Bna,n:eTh 

0TnWIHO • CcpopMHpoBaHHble • CcpopM11poBaHHoe • CHcTeMHO Bna,n:eTh, 
(BbiCOKHH CI1CTeMHbie npe,n:- CI1CTeMHoe YMeHHe C yqeTOM TeH.LI.eHU.HH 
ypoBeHb) CTaBneHI1H 0 npaBI1- Bbi6HpaTb OIITI1Manb- HayqHoro H TexHwie-

nax Bbi6opa MeTO)J.OB Hoe(pau.HoHanbHOe) CKOfO pa3BI1TH.SI Me-

H cpe.n.cTB 113Mepe- pemeHHe 113 MHmKe- To,n:aMH aHanH3a xa-

HHH, o cpH3HqecKHX CTBa B03MO)J(HbiX Ba- paKTepHCTHK HOBblX 
rrpHHT~Jm::tx pa6oTb1 pHaHTOB; o6pa6aTLI- H TPU.ll:HU.HOHHbiX 
,n:aTqHKOB BaTh M npe.n.cTaBn.SITb ,n:aTqHKOB; HaBbiKaMM 

pe3ynhTaThi M3Mepe- OU,eHMBaHH.SI ITO-

HI1H rpClliHOCTeH I13Mepe-

HHH 
-

Xopomo • C<PopM11poBaHHbie, • B u.enoM ycnem- • B u.enoM ycnem-
(6a30BbiH Ho co.n.ep)I<aml1e oT- Hoe, Ho co.n.ep)I<amee HOe, HO He CMCTeM-
ypoBeHb) .n.enbHhie npo6enbi oT,n:enbHbie rrpo6enbi, Hoe Bna,n:eHHe, c yqe-

npe.n.cTaaneHI1.SI o yMeHHe Bbi6HpaTb TOM TeH,n:eHIJ.HH 

rrpaBHnax Bbi6opa OIITHManbHOe (paU.H- HayqHoro H TeXHHqe-

MeTO.ll:OB I1 cpe,n:CTB OHanbHOe) pemeHHe CKOfO pa3BHTM.SI Me-

M3MepeHHH, 0 <i>H3M- H3 MHO)J(eCTBa B03- TO)J.aMH aHanH3a xa-

qecKHX npHHIJ.HIIaX MO)J(HblX BapHaHTOB; paKTepHCTHK HOBhlX 

pa60Tbl ,n:aTqHKOB o6pa6aTbiBaTb 11 H Tpa.LJ.HU.110HHbiX 

rrpe.n.cTaBn.SITb pe- ,n:aTqHKOB; HaBbiKaMH 

3YllbTaTbl 113MepeHMH ou.eHI1BaHM.SI no-
rpelilHOCTeM H3Mepe-
HMH 

Y.n.oBneTBOpHTen • 06mHe 3HaHH.SI M • B u.enoM ycnem- • fiOBepXHOCTHOe I1 

bHO (noporOBbiH HerronHbie npe.n.cTaB- HOe, HO He CHCTeM- He CMCTeMHOe Bna,n:e-

ypoBeHb) neHH.SI o npaB11nax Hoe H co,n:ep)J(amHe HMe MeTO.LJ.aMH aHa-

Bbi6opa MeTO.ll:OD M OT.LJ.CllbHhie rrpo6enhi , n113a xapaKTep11.c:r11K 

cpe,n:CTB 113MepeHHH, YMeHHe Bbi611paTb HOBbiX M Tpa.LJ.I1IJ.MOH-

0 <PM3MqeCKHX npHH- OIITHManbHOe(paUH- HbiX .LJ.aTqi1J<OB; RaBbi-
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uwnax pa6oTbi ,n:aT­

lfHKOB 

oHaJibHoe) perneHHe 

H3 MHO)I(eCTBa B03-

KaMH OUeHHBaHH5I 

norpernHocTeii H3Me-

MO)KHbiX BapHaHTOB; peHHM 

o6pa6aTbiBaTh H 

npe.n:cTaBJI5ITh pe-

3YJibTaTbi H3MepeHHM 

3 TunoBhie KOHTpOJihHhie 3a~annH 

,[(n5I peaJIH3aUHH BbiilienepeqHCJieHHbiX 3a,n:aq o6yl:.J:eHH5I HCTIOJib3YIOTC5I THIIOBbi e 

KOHTpOJibHbie 3a.[(aHH5I HJIH HHbie MaTepHaJibi, He06XO.[(HMbie )J.JI5l OUeHKH 3HaHI1M, )'Me­

HHM, HaBbiKOB 11 (wn11) onhrTa )J.e5lTenbHOCTI1, xapaKTepH3YIO.W:HX :nanhr cpopM11pOBaHI15l . 

KOMITeTeHUHM B npou;ecce OCBOeHH5I o6pa30BaTeJibHOM rrporpaMMhi, .B CJie)J.yiO.W:eM COCTa­

Be. 

3.1 Bonpochi ua caMono~roTOBKY 
KoMnhiOTepHhre TexHonorww B o6pa6oTKe pe3ynhTaToB H3MepeHHM. Pa3pa6oTKa MeTo­

.ll:HKH 3Kcrrep11MeHTa. CwcTeMaTHlfeCKI1e 11 cnyqaiiHhie rrorpernHOCTI1, wx oco6eHHOCTH. 

IlpaBI1Jia C)'MMHpOBaHH5I TIOrpeiliHOCTeM. IlpaBI1Jia rrpe)J.CTaBJieHH5I pe3yJibTaTOB H3Mepe­

HHM. ni1HeMHa5l anrrpoKCHMaUH5l 11 K03cpcp11U11eHT KoppeJI.SIUHH. CospeMeHHbie rrpo6neMbi 

113MepeHH5l 3JieKTpHlleCKI1X 11 He3JieKTpHlleCKHX cpH3HlJeCKHX BeJIHlJHH. l13MepeHI1e He-

3JieKTp11lleCKHX BeJIHlfHH 3JieKTpHlleCKHMI1 MeTO)J.aMH. ,[(aTlJHKH pa3JIHlJHbiX cpH3HlfeCKHX 

BeJIHlJHH C lJaCTOTHbiM BblXO)J.OM 

3.2 Bonpochi ua co6ece~osauue 
Ponh H 3HalfeHwe cpH3HlfeCKI1X 3cpcpeKTOB B rrocTpoeHHH H3MepwTenhHhrx rrpeo6pa3oBa­

Teneii. 3HalJeHHe cpyH,n:aMeHTaJibHOM H MaTeMaTI1lJeCKOM IIO)J.f0TOBKI1 11H)KeHepa­

KOHCTpyKTOpa-TeXHOJIOra. 

I10H5ITH5l H3MepeHH5I, HCI1biTaHH5l H KOHTpOJI5l. KnaCC11cp11KaUHH BI1)J.OB 113MepeHI1M, Me­

TO.[(OB H3MepeHI1M. 06pa60TKa pe3yJihTaTOB H3MepeHHM. 

AHanorosbre H uwcppoBhie rrpw6opbr, wx oco6eHHOCTH. 06o6.w:eHHbie cTpyKTypHbre 

cxeMbi rrpw6opos rrp5!Moro 11 ypaBHoBernwBaro.w:ero npeo6pa3oBaHI15l. Knacc11cp11KaUHH 

uwcppOBhiX H3MepwTeJibHhiX ycTpoiicTB(L(HY). OcHOBHhre xapaKTepHCTHKH cpe)J.CTB 113-

MepeHH5l. IlorpeiliHOCTH Cpe)J.CTB H3MepeHI15l. 

<l>H311lJeCKI1e rrpHHU11ITbl pa60Tbi ,n:aTlJI1KOB, HX xapaKTepHCTI1KI1. IlapaMeTp11lleCKI1e 

)J.aTlJI1KH. reHepaTOpHbie .n:aTlJHKH. HHTenneKTyanhHbie ,n:aTlJHKH. 

KoMrrhiOTepHoe Mo.n:enwpoBaHI1e H3MepeHH5l Heni1HeiiHoi1 3aBHCHMOCTH .n:syx senl1lfi1H. 

Orrpe.n:eneHwe rrapaMeTpoB 3aBHCHMOCTH )J.Byx H3Mep5IeMhiX cp11311lfeCKI1X BeJIHlfHH. 

KoMrrbiOTepHoe wccne.n:oBaHwe: a) rrpwse.n:eHHe HenwHeiiHoii cpyHKU11H K JII1Hei1:HoMy · 

BH.ll:Y qepe3 rrpeo6pa30BaHHe KOOp)J.11HaT; 6) Bbi.[(eJieHHe JIHHeMHbiX yqacTKOB H 11X JII1HeM­

Ha5I arrrrpOKCHMaiJ;115I; B) orrpe,n:eneHI1e rrapaMeTpOB JIHHeMHOM 3aBHCHMOCTH 11 rrepeXO)J. K 

rrapaMeTpaM HCXO.[(HOM HeJIHHeMHOM 3aBHCHMOCTH. 

3.3 TeMhi onpocoB ua 3aHHTHHX 
CwcTeMa e)J.HHHU cpH311lJecrmx BeJIHlfHH (<t>B). IloH5ITH5I H3MepeHI15I, HCI1hiTaHH5I H 
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KOHTpomi. KnaccH<i>HKaUHH BH)I.OB H3MepeHHH, MeTO)I.OB H3MepeHHH. KnaccH<)mKauH.sr 

norpelllHOCTeH. CHCTeMaTHtfeCKHe H cnyqaifHhie norpelllHOCTH, HX oco6eHHOCTH. 

IlpaBHJia CYMMHpOBaHH.si norpelllHOCTeH. IlpaBHJia npe)I,CTaBJieHH.si pe3yJihTaTa H3MepeHH.si 

AnnpoKCHMaUH.sr MeTO)I.OM HaHMeHhlllHX KBa)I.paTos: napaMeTphi nHHeHHOH 

3aBHCHMOCTH H HX norpelllHOCTH. K03cp<i>HU:HeHT JIHHeHHOH KOppen.siUMM. 

HaJHaqeHHe 11 o6nacTM npHMeHeHH.sr )I,aTtfMKOB. TexHMqecKHe xapaKTepMCTHKH. 

KoHCTPYKTHBHO-TeXHHtfeCKHe oco6eHHOCTM )I,aTtfHKOB. AKTHBHhle, naccHBHhie M 

KOM6HH:HpOBaHHhie )I,aTq:HK¥1. IlorpelllHOCTH H qyBCTBHTeJihHOCTh ,ll,aTtfHKOB. 

DhiCTpo.n.eikTBHe. rpa.n.yMpOBKa .n.aTtfHKOB. 

<f>opM:HpOBaHHe CHfHanOB naCCMBHhiX ,ll,aTq:HKOB. llOTeHUHOMeTpHqecK:He CXeMbi C 

pe3HCTHBHhiMM, MH.D.YKTMBHhiMH M eMKOCTHhiMM .n.aTq:HKaMM. MocTOBhie cxeMhi 

,[(aTq:HKH ycKopeHH.sr, BH6paUMH M y.n.apa. OcHOBHhie nonmi<eHM.sr. llpMHUMTI 

,ll,eHCTBM.si CeHCM:HqeCKHX ,ll,aTq:HKOB CI<OpOCTH H ycKopeH:H.si. llhe303JieKTpHqecK:He M 

llbe3ope3HCTMBHhJe aKcenepoMeTphi. llpHHUHTI ,ll,eHCTBH.si H MeTpOJIOfHtfeCKHe 

xapaKTep:HCTMKM. <f>aKTOpbl, BJIM.sifOJ..[(:He Ha TIOKa3aH:H.si. AKcenepoMeTphi, OCHOBaHHbie Ha 

H3MepeHHH nepeMemeHM.sr 

3.4 3K3aMeHaQHOHHbie BODpOCbl 

l.KnaCCH<i>HKaUM.si H3MepeH:HH. H3MepeH:H.si np.srMbie, KOCBeHHhie, COBMeCTHbie H COBO­

KYITHbie. 

2. KnaccH<i>MKaUJUI MeTO)I.OB H3MepeHM.sr <DB. MeTO)I. Herrocpe.n.cTBeHHOH oueHKM M MeTO.ll. 

cpaBHeHH.sr c Mepoit 

3. CyTh ITOH.siTHH: lf3MepeH:He, MCllhiTaH:He, KOHTpOnh 

4. Knaccm}mKauM.sr rrorpewHOCTeM:. CHcTeMaTMqecKHe M cnyqai1:Hhie rrorpelllHOCTM. 

5. IlpaBMJia CYMMMpOBaHH.si norpelllHOCTeH (Hel1CKJIIOtfeHHhie OCTaTKH CHCTeMaT:HqecKHX 

norpelllHOCTeii M cnyqa'H:Hhle rrorpelllHOCTM) .. 

6. ,[(osep:HTenhHhiH MHTepsan rrorpelliHOCTM. 

7. KnaccM<i>MKauH.sr cpe)I.CTB M3MepeHHH (CI1). 

8. MeTponorHtfeCI<He xapaKTepMCTHKH CH. 

9. IlorpeiliHOCTM cpe.n.cTB M3MepeHM.sr, MX HOpMHposaHHe. Knacchi TOqHOCTM CI1. 

10. 06pa60TKa pe3yJihTaTOB np.siMhiX O,ll,HOKpaTHhiX H3MepeH:HH. 

11. Onpe)I.eneHMe pe3ynhTaTa 11 norpelllHOCTM KocseHHhiX H3MepeHMH. 

12. 06pa6oTKa pe3yJihTaTOB rrp.siMhiX MHOfOKpaTHhiX paBHOTOqHhiX M3MepeHHH. 

13. IlpaBMJia npe,ll,CTaBJieHH.si pe3yJihTaTOB 113MepeH:HH. 

14. CMrHanhi M3Mep:HTenhHOH MHcpopMaUMM. 

15. 06o6meHHhie cTpyKTYPHhie cxeMhi rrp116opos rrp.srMoro M ypaBHOBelllHBaiOmero 

npeo6pa3oBaHM.sr 

16. 3neKTpOMeXaHHtfeCKMe llp1160pbl 

17. KnaccMclmKaUM.sr UM<);>poBhiX M3MepMTeJihHhiX ycTpoikTB. OcHOBHhie 

xapaKTepHCTHKH UH<i>pOBbiX ycTpOHCTB. 

18. BonhTMeTphi nocTO.siHHoro Hanp.sr:>KeHM.sr. KoMneHcaTOphi. 

19. BonhTMeTpoi nepeMeHHoro Hanp.sr:>KeH:H.sr. Knacc:HcpMKauH.sr. 06o6meHHhie 

CTPYKTYPHoie cxeMhi. 

20. U:M<l>poBhie BOJlhTMeTphi. Hx pa3HOBM.D.HOCTH. 

21. IlpHHUHll )I.eM:cTBM.sr yHMBepcanhHoro 3JieKTpoHHoro ocu:Hnno 1 pa<Pa. OcHOBHhie 

xapaKTep:HCTHKH OCUHJIJIOrpa<Pa. 
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22. OcrumnorpacpMqecKMe MeTO.L(hl M3MepeHM5l napaMeTpoB cMrHanos. ITo 1 pei.I.IHOCTM 

M3MepeHMH. 

23. I(wcpposbre ocuwnnorpacpbi. 

24. I(McppOBbie qacTOTOMepb!. 

25. I(McppoBhie cpa3oMeTpbi. Mx npMHD;MIThi .L(ei1:cTBM5l. 

26. l13MepeHM5l napaMeTpos uene:H. 

27. I13MepeHMe MOI.[(HOCTM CMfHanOB. 

28. AHanM3aTopbi cneKTpa. ITpMHUMIIhi .L(eiicTBM5l. 

29. KnaccwcpwKa[(M5l .L(aTqMKOB. 

30. OcHOBHhre TexHwqecKMe 11 MeTponorwqecKMe xapaKTepMCTMKM 

,L(aTqMKOB. 

31. PeocTaTHbie .L(aTqMKM. ITpMHUMIT .L(ei1:cTBM5l, KOHCTpyKD;M5l, 

xapaKTepMCTMKM, o6naCTM IIpMMeHeHM5l. 

32. TeH3oqyscTBMTenhHhie ,L(aTqm<M. 

33. TepMoqyscTBMTenhHhie ,L(aTqlfKM. 

34. I1H.L(YKTMBHbie ,L(aTqMKM 

35. EMKOCTHhie .L(aTqMKM. 

36. J10HM3al(MOHHbie ,L(aTqMKM. 

37. <!>OT03neKTpMqecKMe .L(aTqMKM. 

38. TepMo3neKTpMqecKMe .L(aTqlfKM. 

39. I1H.L(YKUMOHHbie .L(aTqlfKM. 

40. I1he303neKTpMqecKMe .L(aTqlfKM. 

41. )J.aTqlfKM Xonna. 

42. XwMwqecKMe .L(aTqMKM. 

43. 0ITT03neKTpOHHbie ,L(aTqMKM. 

44. I1HTenneKTyaJibHbie ,L(aTqMKM. 

45. l13MepeHMe pacxo.L(a )l(lf.L(KMX MaTepManos. 

46. l13MepeHMe rrepeMel[(eHMH M ypOBHeH. 

4 7. l13MepeHMe ,L(asneHM5l. 

48. l13MepeHMe BM6pa[(MH. 

49. l13MepMTeflbHbie [(eiiM ,L(aTqMKOB. J1x cpaBHMTenbHa5l 

xapaKTepMCTMKa. 

50. 0630p HaM6onee M3BeCTHbiX MMpOBbiX IIpOM3BO.L(MTenei1: .L(aTqlfKOB. 

3.5 TeMhi KOHTpOJihHhiX pa6oT 

1. MeTO.L(MqecKMe CMCTeMaTMqecKMe rrorpei.I.IHOCTM (0.5 qaca) 

2. ITorpei.I.IHOCTM CI1 (0.5 qaca) 

3. 06pa60TKa pe3yflbTaTOB MHOfOKpaTHbiX paBHOTOqHbiX M3MepeHMH (0.5 qac) 

4. 06pa60TKa pe3ynhTaTOB KOCBeHHbiX M3MepeHMH (0,5 qac). 

5. J1MHeapM3aD;M5l BbiXO.L(HOH xapaKTepMCTMKa ,L(aTqm<a (0.5 qaca). 

6. PacqeT K03cpcpMUMeHTa nMHeHHOH Koppen5l[(MM, oueHKa cTerreHM nMHeHHOCTM BhiXO.L(­

HOH xapaKTepMCTMKa .L(aTqMKa (0.5 qaca) 
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4 MeTO.LJ:HtJecKHe MaTepHaJihi 
.1J.n5I o6ecneqeHIUI npou.ecca o6yqem-tJI 11 pemeHI15I 3a.n.aq o6yqeHI15I 11cnoni>3YIOTC5I 

cne.nyrolll,11e MaTepHani>I: 
- MeTO)J.I1tfeCKI1e MaTepHaiTJ>I, onpe.nen5IIOil(l1e npou.e.n.ypbl Oll,eHHBaHHH 3HaHHM, 

yMeHHM, HaBI>IKOB H (11n11) OllbiTa )J.e5ITenbiiOCTH, xapaKTepH3YIOlli.I1X 3Tallbl <Pop­
MHpOBaHHH KOMITeTeHli,I1H, cornaCHO IT. 12 pa6oqei:f rrporpaMMbi. 

4.1. Ocnosuan JIHTeparypa 

1. AsToMaTI13aU.I15I M3MepeHHi1, KOHTponH H HCIT.biTaHI1M [TeKcT] : yqe6HI1K .nnH BY30B I K . 
rr. J1aTbllileHKO.- M. : AKa,[(eMH5I, 2012.- 320 c. (15 31<3. B 6116nHOTeKe TYCYPa) 

2. HHTenneKTYMI>HJ>Ie cpe.ncTBa 113MepeHHM [TeKCT]: yqe6HMK .ZJ.ITH BY30B I r. r. PaHHeB. -
M. : AKa,[(eMM5I, 2011. - 272 c (1 0 31<3. B 6w6nl1oTei<e TYCYPa) 

4.2. ,L(ODOJIHHTeJibHaSI JIHTeparypa 
1. MHKpo3neKTpOHHble H3Mep11TenJ>Hble npeo6pa3oBaTenM: yqe6Hoe rroco6He I B . E. To- · 
ITHnbCKMM ; pe.[(. H. 51. Hu.xoKH. - M. : EHHOM. J1a6opaTopHH 3HaHHM, 20 15. - 496 c. (1 
3K3. B 6116n. TYCYP) 
2 . .LI.aTtfHI<H TeneBI13110HHO-BI>Itfi1CnHTenbHI>IX CI1CTeM: yqe6Hoe noco6Me .[(nH sy3oB I IO. P. 
KHpn11tfeHKO, H. H. ITycTI>IHCKHM ; MI1HI1CTepcTso o6pa3oBaHI1H 11 HayKM PoccMiicKoi:f 
<t>e.nepaT~VfVf (M. ), ToMC.KHH rocy.[(apcTnennLIH yHHBCpCHTeT CMCTeM ynpa.tme.H.H.H .H. pa.D.I10-
3neKTpOHHKI1 (ToMcK). - ToMCK : B-CneKTp, 2010. - 160 c. (40 3K3. B 6H6nHoTeKe TY­
CYPa) 
3. TeopHH omH6oK 11 o6pa6oTKa pe3ynLTaTOB H3MepeHHi:f: yqe6Hoe nocoG.H.e I IT. H . .1J.po-
6oT; MHHI1CTepcTBO o6pa3oBaHHH H HayKH Pocci1MCI<OM <t>e.nepaU.11H, ToMCKHM rocy.[(ap­
CTBeHHI>Ill: yHI1BepcHTeT CI1CTeM yrrpasneHH5I H pa.n.l1o3nei<TpOHHKH. - ToMeK : TYCYP, 
2011.- 83 c. (20 3K3. B 6116n11oTeKe TYCYPa). 

4.3. YtJe6uo-MeTO.LJ:HtJecKoe noco6He H nporpaMMuoe o6ecnetJenHe 
1. ITpH6opi>I H ,[(aTtfHI<H 3Konorl1qecKoro KOHTporrH: MeTO.[(MtfecKMe yKa3aHHH no 

rrpaKTI1tfeCKOM pa6oTe cry.n.eHTOB I Tyes B. H., CMHpHOB r. B., Con,[(aTKHH B. C. - 2015. 
12 c. [3ner<TpOHHbi:M pecypc] URL: https:Uedu.tusur.ru/training/publications/57 49 

2. I1pH6opi>I H .[(aTtfMKH 3KOJIOfl1tfeCKoro KOHTponH: MeTOJl.HtfeCKH:e yKa3aHMH K 
na6opaTopHoMy rrpaKT11KYMY I EaKHH H. H. - 2012. 3 7 c. [3neKTpOHHI>Iii pecypc] URL: 
https://edu.tusur.ru/training/publications/2249 

3. ITp116opi>I 11 ,[(aTtf11KI1 3KonorHqecKoro KOHTpon5I: MeTo.[(aqecKae yi<a3aHI1H no 
caMOCTOHTenhHOM 11 HH.[(I1BI1.[(yani>HOM pa6oTe cTy.n.enTOB I Tycs B. H., Con.n.aTKHH B. C. -
2012. 15 c. [3nei<TpOHHbiM pecypc] URL: https://edu.tusur.ru/training/publications/2294 

4.4. na3hl )J;aHHhiX, HHtf>OpMaUHOHHO CDpaBO'IHbie H DOHCKOBhie CHCTeMhl 
He rrpe.[(yCMOTpeHbl 
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