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l.I..J;eJIH H 3a_naqu ,nHCUHDJIHHbl «TeopH51 OlllH60I< H o6pa6oma pe3yJI&TaTOB H3MepeHHih> 3ai<JIIOtiaiOTC51 

B H3ytieHHH TeOpHH OlllH60I< (rrorpellHIOCTeH) H3MepeHHH qm3HtieCI<HX BeJIHtiHH CJiytiaMHbiX, 

CTaTHCTH'IeCI<HX, a6COJllOTHhiX H OTHOCHTeJibHbiX, IIO.[(liHH5II()I.IJ.HXC51 pa3JIHlii-IbiM CTaTHCTHtieCI<H 

pacnpe,neJieHH5IM, a Tai<>I<e MeTO,[(OM o6pa60TI<H pe3yJI&TaTOB H3MepeHHH C HCnOJib30BaHHeM 

COBpeMeHHhiX rrporpaMMHhiX cpe,nCTB C l..(eJibi() Bhipa60TI<H YMeHHH H HaBhii<OB HX HCnOJih30BaHH51 B 

npo~eCCHOHaJihHOH ,ne51TeJihHOCTH. 

2. MecTO ,nHCUHDJIHHbl B CTpyKrype oon: 
,[(HCI..(HIIJIHHa «TeopH51 OlllH60I< H o6pa60TI<a pe3yJihTaTOB H3Mepei-mH» El.B.,[(B.1.2 OTHOCHTC51 I< 

.[(HCI..(HnJIHHaM nO Bbi6opy sapHaTHBHOH tiaCTH 00TI no HarrpaBJieHHIO 15.04.06 «MexaTpOHHI<a H 

po60TOTeXHHI<a» 

3. Tpe6oBaHHH I~ pC3YJibTaTaM OCBOCHHH ,nHCUHDJIHHhi: 

fipOI..(eCC H3ytieHH51 .[(HCI..(HIIJIHHhl HarrpaBJieH Ha cpOpMHpOBaHHe CJie,nyiOI.IJ.HX I<OMf!eTeHI..(HH: 

TipocpeCCHOHaJibi-Ibie I<OMIIeTeHI..(HH (TIK): 

CIIOC06HOCTbiO COCTaBJI51Th MaTeMaTHtieCI<He MO,[(eJIH MeXaTpOHHhiX H p060TOTeXHHY:eCI<HX CHCTeM, 

HX IIO.[(CHCTeM, BI<JII{)lfa51 HCIIOJIHHTeJibHbie, HHCpOpMai..(HOHHO-CeHCOpHbie H yrrpaBJI5IIOI.IJ.He MO.[(YJIH, C 

IIpHMei-JeHHeM MeTO.[(OB cpOpMMbHOM JIOfHI<H, MeTO.[(OB I<OHetiHhiX aBTOMaTOB, CeTeH fieTpH, MeTO.[(OB 

HCI<YCCTBeHHOfO HHTeJIJiei<Ta, HetieTI<OH JIOfHI<H, reHeTHtieCI<HX aJirOpHTMOB, HCI<YCCTBeHHhiX 

HeHpOHHbiX H He:Hpo-HeqeTI<HX ceTeH (TIK-1) 

cnoco6HOCTbro I< rro.nroTOBI<e TexHw-reci<oro 3a,naHH51 Ha npoei<THponaHHe MexaTpOHHhiX H 

po60TOTeXHHl{eCI<HX CHCTeM HX nO,[(CHCTeM H OT,neJibHblX ycTpOHCTB C HCnOJib30Bai-meM CTaH,D;apTHhiX 

HCIIOJIHHTeJibHbiX H ynpaBJI5IIOI.IJ.HX ycTpOHCTB, cpe,nCTB aBTOMaTHI<H, H3MepHTeJibHOH H 

BbJt-IHCJIHTeJibHOH TeXHHI<H, a Tai<>I<e 1-IOBhiX ycTpOHCTB H no,nCHCTeM (fiK-9) 

fOTOBHOCThi() pa3pa6aTbiBaTh MeTO,ll;HI<Y npose,neHH51 ::n<crrepHMeHTaJibHblX HCCJie,nonaHHH H 

HCIIbiTaJ-IHH MeXaTpOHHOH HJIH po60TOTeXHHl{eCI<OH CHCTeMhl, CIIOC06HOCTbiO yqaCTBOBaTb B 

npose,neHHH Tai<HX HCIIhiTaHHH H o6pa60TI<e HX pe3yJI&TaTOB (TIK -11 ). 
B pe3ynbTaTe H3yY:eHH51 ,nHCI..(HnJIHHbi cTy,neHT .nomi<eH 

3Ttamb: 
MaTeMaTHqeCI<HH arrrrapaT TeOpHH Bep05ITHOCTeH H MaTeMaTHtieCI<OH CTaTHCTHI<H; 

IIOH5ITH51 H 3a,natiH H3MepeHHH; 

THn&I oum6oi< 

MeTO.[(bi o6pa60TI<H pe3yJibTaTOB H3Mepei-IHH. 

yMemb: 
aHaJIH3HpOBaTb BapHaHThl IIOHCI<a pellleHH51 TeXHHl{eCI<HX 3a,naq B YCJIOBH5IX Heorrpe,D;eJieHHOCTH 

CTaTHCTHY:eCI<HMH MeTO,[(aMH; IIpOBO.[(HTh H3MepeHH51 B npOI..(eCCe HCCJie,[(OBaHmf, 

o6pa6aThiBaTb H npe.nocTaBJI51Tb pe3yJihTaThi H3MepeHHH. 

6Jtaoemb (MemooaJvtu, npueMaMu) 
MeTO,[(aMH IIJiaHHpOBaHH51 H o6pa60TI<H p e3yJihTaTOB :)I<CIIepHMeHTOB; 

CTaTHCTH'IeCI<HMH MeTO,D;aMH IIOCTpOeHH51 CTaTHqeCI<HX H .[(HHaMHY:eCI<HX MO,D;eJieH CpH3Ht.IeCI<HX 

o6oei<Ton; 

MeTO.[(OB Bhi6opa 3MnHpHqeCI<HX 3aBHCHMOCTei1:; 

HaBbii<OB o6pa60TI<H pe3yJibTaTOB H3MepeHHH. 

4. 06'hCM ,nHCUHDJIHHhl H BH,nhi yqe6HOH pa60Thl 

06I.IJ.M Tpy,noeMI<OCTb .[(HCU:HIIJIHHbl COCTaBJI5IeT ___ 6 

BH.n ylfe6HoH pa60Tbi 
Bcero lfacoe 

Ay,nHTOpHbie 3annTHn (ncero) 72 
B TOM lfHCJJe: -

JleKU.11H 18 
Jla60QaTOpHbie f>a60Tbl (JlP) 36 
TipaKTWieCKHe 3aHi!Ti'Hl (TI3) 18 
CaMOCTOnTeJibHan pa6oTa (ncero) 108 
B11.n npoMe>I<YTOliHOH arrecTaU,HH ( 3K3aMeH) 36 
06maa Tpy.noeMKOCTb 'lac 216 

3atTeTHhre E.nm-mu,bi Tpy.noeMKOCTH 6 

CeMecTpbi 
I 2 3 4 

72 
- - -
18 
36 
18 

108 
36 

216 
6 

3 
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5. Co;:J;epmanue ,LJ;ucuurrJIHHLI 

5.1. Pa3;:J;CJibi ;:J;ncuurrJIHH u BH;:J;bi 3ansiTuli 

:r ~ a1 

t ~ ~ 
\0 

:s: ~ ~ :s: . '-" 
<!JopMHpyeMbie ~ E l:S:,....., . ,....., 

N~ :s: c.:s: oU ~ ~ H aHMeHouaHHe pa3.llena .llHCUHnn HIIbi :::1 0 1-< ~$~ 11/n :.: \0 ~ c.~ ~~ ::' M KOMOeTeHLlHH 
d) t::: ~ ~ ll t 0 :.: t::: ro ro 0 '-" (OK, fiK, f1CK) t::; M M c. .... (') 

;:.-, d) 
0 ::.: ro 

I Pa3.nen I. Bae.neHHe. BH.Ubi H u eJJH H3MepeHHi1 4 4 4 20 32 fiK-1, fiK-9, - fiK-11 
2 PaJ.uen 2. CTaTHCTHlJeCKHH aHaJJH fiK- 1, fiK-9, 

MHOfOKpaTHbiX H3MepeHHH 3 6 2 - 20 31 fiK-1 1 

3 Pa3,nen 3. AnnpOKCHMauwJ MCTO.UOM fiK-1 , fiK-9, 
HaHMeHbWHX KBa,UpaTOB. 

3 10 4 - 24 4 1 fiK-11 
4 Pa3.uen 4. f1paBHJJa onpe.ueneHHH H fiK-1 , fiK-9, 

BbllJHCJJeHHH norpeWHOCTeH. KaK onpe,neJJHTb 4 10 4 - 20 38 fiK- 11 

H npHBO.UHTb norpewHOCTH 

5 PaJ.uen 5. f1 paKTHlJeCKHe peKOMeH,UaUHH fiK-1 , fiK-9, 
BbllJ HCJJeHHil norpewHOCTel1 .UJJH cny<Jaes fi K- 11 

4 6 4 24 38 
npRMbiX ~I KOCBeHHbiX O.UHOI<paTHbiX H 

MHOfOKpaTHbiX H3MepeHHH. 

5.2. Co;:J;epmanue pa3;:J;CJIOB ;:J;ncuun JIHHbi (no JICKUHSIM) 

Tpy.uoeM 
<l>OpMHpyeMbl 

N2 e 

n/n 
HaHMeHOBaHHe pa3.nenoa Co.uep>I<aHHe pa3.nenos KOCTb 

('rae.) 
KOMneTeHUHH 

(OK, f1K) 

Onpe.uenerme ocHOBHbiX noHRTHH .UHCUHnJIHHbJ 11 

CBi13aHHbiX C HHMH TepMH HOB. POJJb HH<jlOpMaUHOHHbiX 

Bse.neHHe. BH.Ubl H uenH 
TeXHOJIOfHH B o6pa60TKe pe3yJibTaTOB H3MepeHHH. 

llK-I ,IlK-9, 
I 

H3MepeHHH. 
3HalJeHHe <j>yH,UaMeHTaJJbHOH H MaTeMaTH<JeCKOH 4 fiK-11 
n O,UfOTOBKH HH>KeHepa-KOHCTpyKTOpa-TeXHOJIOra. 

f1pe.uMeT, uenb H 3a,na<JH .UHCUHnJJHHbl. XapaKTepHCTHKa 

MaTepHana .UHCUHnJIHHbl H ero CTpyKTypa. 

CTaTHCTH'Iecrml1 aHaJJH3 f1pe.ueJibHOe pacnp e.ueneHHe. Pacnpe.ueneHHe r aycca. 
IlK-I, llK-9, 

2 MHOrOKpaTI'IbiX Pacnpe.ueneH He CTbiO.lleHTa. 3 llK- 11 
H3MepeHHH. 

AnnpoKCHMaUHH AnnpoKCHMaUHR MeTO.UOM Ha HMeHbWHX Kaa.upaToa : 
IlK-I, llK-9, 

3 MeTO.UOM HaHMeHbWHX napaMeTpbl JIHHeHHOH 3aBHCHMOCTH H HX n orpeWHOCTH. 3 llK-11 
KBa,npaTOB. K03cp<~HUHeHT JIHHeHHOH KOppeJJHUHH. 

f1paaHna onpe.ueneHHH H 

BbJ<IHCJieHHH A6COJIIOTHble H OTHOCHTeJibHble norpeWHOCTH. 3Ha<Jall(He 
IlK- I, llK-9, 

4 norpewHOCTelt KaK UHCjlpbl. f1orpeWHOCTH B KOCBeHHbiX H3Mep eHHHX . 4 IlK- I I 
onpe,neJJHTh H npHBO.UHTb 

norpewHOCTH 

f1paKTH'IeCKHe Onpe.uener·IHe HCKOMOH cj>H3H'IecKoi1 aeJJH<JHHbl 11 ee 

peKOMeH.UaUHH norpeWHOCTH H3 npHMbiX HJIH KOCBeHHbiX C.llHHHlJHbiX 

BbllJHCJJeHHil H3MepeHHH. Onpe.AeJJeHHe HCKOMOH cj>H3HlJeCKOH 

5 
norpeWHOCTeH AJIH BeJJH<IHHbl H ee norpeWHOCTH H3 npRMbiX 11JIH KOCBeHHbiX 

4 
IlK- I, fiK-9, 

CJIY'IaeB npRMbiX H MHOroKpaTHbi X H3MepeHHH. Onpe.ueneHHe napaMeTpoa fiK-11 

KOCBeHHbiX O.llHOKpaTHbiX <~YHI<UHOHaJibHOH 3aBHCHMOCTH H HX norpewHOCTeH H3 

11 MHOfOKpaTHbiX aHaJJM3a p e3yJibTaTOI3 COBMCCTHbiX H3MepemiH 

M3MepeHMH. 

5.3. Pa3,LJ;CJibl )];HCUHllJIHHbl H MC:>I\)];HCUHllJIHHapHbiC CBSI3H C o6ecne"-IHBaiOlllHMH ( npC;:J;bi;:J;YlllHMH) 

H 06CCllC"-IHBaCMbiMH (nOCJIC;:J;YIOU{HMH) J];HCU:HllJIHHaMH 

N2 HaMMeHoaa~JHe o6ecn elJMBaJOJUMX N2 N2 pa3.nenoa .uaHHOH .UHCUHnmmbr 113 Ta6n.5.1, .nnR KOTOpbrx 

n/ n (npenbr.uymMx) 11 Ht:06XO.IU1MO M3y<reHMe o6ecne<IHBaiOIUHX (npe.llbi.UYIU~IX) H 

o6ecne<r H aaeMbiX ( nocne.ny1o JUHX) o6ecne<r HaaeM biX ( nocne.uy10 W.HX) .UHCUH nn 11 H 

.UHCUM nJIMH 

I I 2 I 3 I 4 I 5 

Ope.uwecTBYIOlllMC .UMCUHnmtHbt 

4 
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I. Pa3pa6oTKa p060TOTeXHI1'1eCKI1X 
+ + + + 

KOMnJJeKCOB 11 CI1CTeM 

2. KoMnhiOTepHble TeXHOJJOrl111 B 
npoeKT11pOBaHI111 :meKTpOHHOH + + + 
TeXHI1KI1 

00CJIC.IlYIOW.HC ,lliiCUHn JJHH bl 
I. Pa3pa6oTKa npoeKTHOH 11 

KOHCTpyKTOpCKOH ,llOKyMeHTaU1111 
+ + + + 

MeXaTpOHHbiX 11 
p060TOTeXHI1'1eCKHX CI1CTeM 

2. YnpaaneHI1e 
p060TOTeXHI1'1eCI<11MI1 + + + + 
KOMnJJeJ<CaMI1 11 CI1CTeMaMI1 

3. OpraHI13aUJHI 11 nJJaH11pOBaHI1e 
p060TI1311pOBaHHOrO + + + + + 
npOI13BO,IlCTBa 

5.4. CooTneTcTnue •~oMneTeHuuu, ~>OpMupyeMbiX npu H3y ... IeHHH .a;ucuunmiHbi, H nu.a;on 3ai-UITHH 
OepetJeHb Bl1.1lbl 3aJUITI1H <I>opMbl KOHTp011SI no BCeM Bl1,1laM 3aH!ITI1H 

KOMneTeHU11H J1 Jla6 np. KP/Kn CPC {npuMepbt} 

TeeT, onpoc, BbJnOJJHeHI1e npaKTI1'1eCKI1X 11 
nK-t + + + + na6opaTopHbiX pa6oT, OT'IeT no na6opaTopHoi1 pa6oTe, 

KOHTPOJlbHaSJ pa6oTa 

TeeT, onpoc, BbJnOJJHeHI1e npaKTI1'JeCK11X 11 
nr<-9 + + + + na6opaTopHbiX pa6oT, OT'IeT no na6opaTopHoi1 pa6oTe, 

KOHTp011bHaHpa60Ta 

TeeT, onpoc, BbJnOJJHeHI1e npaKTHLJeCKI1X 11 
nr<-t t + + + + na6opaTOpHbJX pa6oT, OT'IeT no na6opaTOpHoi1 pa6oTe, 

I<OHTpOJJbHaH pa60Ta 

JI - ner<u}m, 11p - npar<TI.P.Jecime H ceMHHapcime 3aH5ITH51, J1a6- na6opaTopHoie pa6oTbi, KP/KI1-
r<ypcoBa51 pa6oTa/npoer<T, CPC - caMOCT051TeJioHa51 pa6oTa cTy,n:eHTa 

6. MeTO.LJ;bi H ()lOpMbi opraHH3aUHH o6y ... IeHJ.UI 
Texnononm n n Tep aKTHBn oro o6y ... ren u n npu pa3nbiX ci>o p Max Jan fiTHH n 1-racax 

~LI JleKU1111 0paKTH4eCKI1e Jla6opaTopHbre 
Bcero 

M (tJaC) 3aH!ITI1SJ ('lac) 3aHSJTI1!1 ('rae) 

0pe3eHTaU1111 C 11CnOJJb30BaHI1eM 
BCnOMOraTeJJbHbiX cpe,llCTB (BH,IleOqmJJbMbl, 4 

4 
cnali.D.bl) 11 nocne.n.yJOlli.I1M o6cy»<.n.eHHeM 

/T-MeTO.D.bl 0 8 8 

Pa6oTa B KOMaH.n.e 0 
Case-study 

0 4 4 
(MeTO,ll. KOHKpeTHbiX CI1TyaU11H) 

Pewe1-111e CI1Tyaui10HHbiX Ja.n.a'l 0 4 4 

JI!Toro 11HTepaKTI1BHbiX 3aH!ITI1H 4 16 20 

7. Jla6opaTOpHbiH npaiCTHI~YM 

Ng Ng paJ.n.ena Ha11MeHOBaHI1e na6opaTopHbiX pa6oT Tpy.n.o- KoMneTeHU1111 OK, 

n/ n ,ll11CU11 nJJI1Hbl 113 eMKOCTb nr<, ncr< 

Ta6n. 5.1 ('lac.) 

KoMnbJOTepHoe MO.D.e1111pOBaHI1e 113MepeHI1SI HeJJI1HeHHOH 

3aBI1CI1MOCTI1 .li.BYX Be1111'1HH Ha np11Mepe BOJJbT-aMnepHOH 
xapaKTep11CTI1KI1 nonynpoBO.D.HI1l<OBOro .D.I10.D.a. O npe.n.eneHI1e 

I. 1 
B Ka4eCTBe 11CKOMOH qll1311'1eCKOH BeJ111'111Hbl y.n.eJJbHoro 

10 nK- 1, nK-9, nK-11 
conpOTI1BJJeH11SJ .D.I10.D.a Ha Y' •acTJ<e 3aJ<OHa 0Ma 11 oueHJ<a ee 
norpeWHOCTI1 11 Ha,lle)J<HOCTI1 (.D.OBep11TeJlbHOH BepOSITHOCT11). 
O npe.n.eneHI1e napaMeTpOB 3aBI1CI1MOCTH .n.ayx 113MepSJeMbiX 
cl>113114eCKI1X BeJ111411H Ha np11Mepe C11Jlbl TOKa 11 HanpSJ)J(eHI1SI 

5 
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BOJlbT-aMnepHOH XapaKTepHCTI1KH .ll.110.D.a 11 norpeWHOCTH 

3TI1X napaMeTpOB. 

KoMnbiOTepHoe Mo.n.en11pooaH11e: a) npe.n.enbHbiX 

pacnpe.n.ene1-1 11H Ha np11Mepe HopMaJlbHoro pacnpe.n.eneHHH 11 

pacnpe.n.eneH HH CTbiO.D.eHTa; 6) npooe.n.eHHe 
CTaTI1CTI1<JeCKOrO aHanH3a MHOfOKpaTHbiX H3MepeHHH 

2. 2 pa3Jli1'-!HbiX Cj>I1311LfeCKHX BeJlH<fHH: y.D.eJlbHOfO paBHOBeCHOfO 10 nK- 1, m<-9. m<-11 
COnpOTHOJleHHH nonynpOOO.D.HHKOOOfO .D.HO.D.a, TOKa 11 

HanpH)I(eHHH HeJli1HeHHOH BOJlbT-aMnepHOH xapaKTep11CTHKI1, 

nonyLfeHHbiX 113 Hee .D.aHHbiX no y.D.eJlbHOH HepaBHOBeCHOH 
npOBO.ll.11MOCTI1. 

KoMnbiOTepHOe 11CCJle.D.OBaHI1e: a) np11oe.n.eJ-111e HeJli1HeHHOH 

<J>yHKU.H11 K Jl11HeHHOMY 011.D.Y <fepe3 npeo6pa3ooa~111e 

3. 3 
KOOp.D.11HaT; 6) Bbi.D.eneHI1e Jl11HeHHbiX Y'•acTKoo H HX 

10 nK-1 , nK-9, nK-11 
Jli1Hei1HaH annpOKCI1MaLJ,11H; o) onpe.n.ene1-111e napaMeTpoo 

Jli1HeHHOH 3aBI1CI1MOCTI1 11 nepexo.n. K napaMeTpaM 
HeJl i1HeHHOH 3aBI1CHMOCTI1. 

Pa3pa6oTKa cj>opMaTa npe.n.cTaoneH11H Hay<fHOro 

4. 4 
11ccne.n.ooaH11H c y<feTOM ocex OI1.D.OO ow116oK: I ) n i10HepcKaH 

6 nK-1, nK-9, m<-11 
pa6oTa; 2) CI1CTeMaTI1<JeCKI1e 11ccne.n.ooaH11H (rpaHT, 

xo3.n.orooop) 

KoMnbiOTepHaH o6pa6oTKa COBMeCTHhiX 113MepeHHH 
5. 5 <jJI131f<JeCKI1X BeJlHLfi1H c u.enbiO BbiHOJleHHH <jJI1311<feCKI1X 10 nK-1, nK-9, nK- 11 

3aKOHOMepHOCTeH 

MTOrO: 36 

8. IlpaiCTH'-ICCime 3aHSITHSI (CCMHHapbi) 

N2 N2 pa3.n.ena TeMaTI1Ka npaKTI1<feCKHX 3aWITHl1 (ceM11Hapoo) Tpy.n.o- KoMneTeHU.H11 OK, 

n/ n .ll.11CLJ,11nJli1Hbl 113 eMKOCTb nK 

Ta6n. 5.1 (Lfac.) 

KoHu.enu,I1H pew eHI1H .n.oyx OCHOBHbiX 3a.n.aLf: I) onpe.n.ene1-111e 

11CKOMOH Cjll1311'1eCKOH BeJli1Lfi1Hbl 11 OLJ,eHKa ee norpeWHOCTI1 

I. 1 11 Ha.lJ.e)I<HOCTI1 (.n.ooep11TeJlbHOH BepOHTHOCT11); 2) 4 nK-1 , fiK-9, nK-1 1 
onpe.n.ene1-111e napaMeTpOB 3aBI1CI1MOCTH .D.BYX 113MepHeMbiX 

clm311'1eCKI1X oemt4111-1 H norpeWHOCTI1 3TI1X napaMeTpOB. 

PaclfeT napaMeTpoo HOpManbHOrO pacnpe.n.ene1-111H .ll.JlH 

2. 2 
3a.D.aHHOH CTaTI1CTI1'1eCKOH Bbi60pKH Ha np11Mepe Tpex 

2 nK-1 , nK-9, nK- 11 
pa3Jli1'1HbiX oap11aHTOB. YLfeT nonpaooK CTbio.n.ei·JTa .ll.JlH 

OrpaHI1LfeHI10H CTaTI1CTI1LfeCKOH Bbi60pKI1. 

napaMeTpbi Jl 11HeHHOH 3aBHCJ.1MOCTI1, HX npaKTI1<feCKOe 

3. 3 
onpe.n.eneHHe J.1 Bbi'IJ.1CJleHJ.1e 11X norpew HOCTel1: I) 113 

4 nK-1 , nK-9, nK-11 
rpacjmKa; 2) KOMnbiOTepHaH o6pa6oTKa no anropHTMaM 

MeTO.D.a Hai1Mel-lbWI1X KBa.n.paTOB. 

Pewe1-111e 3a.D.at.f no TeMaM: I) Onpe.n.ene1-111e HCKOMOH 

<J>1131f'leCKOH oenl1<fi1Hbl 11 ee norpew HOCTI1 113 npHMbiX 

MHoroKpaTHbiX 113MepeHHH. 2) Onpe.n.eneHHe norpewHOCTH 

<jJI1311l.feCKOH BeJli1LfJ.1Hbl np11 113BeCTHOM 

4. 4 cpe.n.HeKoa.n.paTHlfHOM OTKJlOHeHHJ.1. 3) Onpe.n.eJleHHe 4 nK-1 , nK-9, nK- 11 
norpewHOCTH <jm311<feCKOH BeJli1'111Hbl 113 KOCBeHHbiX 

e.D.I1HI14Hbi X J.13MepeHJ.1H. 4) Onpe.n.ene1-111e npe.n.ena 

.n.onycKaeMol1 norpeWHOCTJ.1 Cpe.D.CTBa H3MepeHI1H . none 

.n.onycKa, Knacc TO'IHOCTI1. 

Onpe.n.ene 1-111e napaMeTpoo <J>yHKU.I10HanbHOi1 3aOI1CHMOCTH 11 

5 5 
11X norperuHOCTei1 113 a1-1an113a pe3ynbTaToo COBMeCTHbiX 

4 nK- 1, nK-9, nK- 11 
113MepeHI1H. DpaBI1Jla np11oe.n.e1-111H norpewHocTel1 np11 

e.D.HHI1'1HbiX 11 MHOfOKpaTHhiX H:lMepeHHHX. 

J.1TOrO: 18 

6 

1504



9. C aMOCTOHTeJibHan pa6oTa 

N2 N2 pa3.llena BH.llbi eaMoeTOHTeJlbHOH pa60Tbi Tpy.llO- KoMne- KoHTponb BbinOJlHeHHn 
n/n )lHeU11nJ111Hbl (oemwtu3atfuJt) eMKOeTb r-eHUHH OK pa60Tbi (Onpoc, TCCT, 

113 Ta6n. 5.1 (Liae.) nK, ncK ll0M.3H.UHII11C, B T.ll) 

n o)lfOTOBKa K na6opaTopHbiM pa6oTaM 11 
npaKTI1LJeeKI1M 3aHHTHHM. C6op Onpoe, OTLJeT no 
11H<j>OpMaU1111 0 KOMnbiOTepHbiX IlK- !, na6opaTOpHOH 

I I TeXHOJlOfHHX 13 o6pa6oTKe pe3yJJbTaTOI3 22 llK-9, pa6oTe, BbinOnHeHI1e 
113MepeHHH. CaMoeTonTeJJbHan npopa6oTKa llK- 11 npai<TI1LJeeKoro 
TeMbi: «Pa3pa60TKa MeTO)l11KI1 3a)laHI1H, TeeT 
3KenepHMeHTa». 

n o)lfOTOBKa K Jla6opaTOpHbiM pa6oTaM 11 Onpoe, OTLJeT no 

npaKTI1LJeeKI1M 3aHHTHHM. no)lrOTOBKa K IlK-!, JJa6opaTOpHOH 
2 2 

TeeTHpOBaHHIO nO TeMe: «CTaTI1eTI1LJeeKI1 H 
20 llK-9, pa60Te, Bbin0JJHeHI1e 

IlK- I I npaKTJ1LJeeKOf0 
aHaJJH3 MHOfOKpaTHbiX H3MepeHI1H». 3a)laHI1H, TeeT 
no)lfOTOBKa K JJa6opaTOpHbiM pa6oTaM 11 Onpoe, OTLJeT no 
npaKTI1LJeeKI1M 3aHHTI1HM. n o11eK eaHTOB IlK- !, JJa6opaTOpHOH 

3 3 OpraHI13aU.11H, 3aH I1MaiOIUI1Xen pa3pa60TKOH 16 llK-9, pa60Te, BbinOJJHeHI1e 
nporpaMMHoro o6eeneLJeHI1JI )lJlH llK-11 npaKTI1LJeeKoro 
o6pa60TKI1 11 aHaJJI13a )laHHbiX. 3a.llaHI1JI, TeeT 

n o)lr OTOBKa K JJa6opaTOpHbiM pa6oTaM 11 
Onpoe, OTLJeT no 

npaKTI1LJeeKI1M 3aHHTI1JIM. CaMoeTonTeJJbHan 
IlK- !, na6opaTopHoi1 

4 4 25 llK-9, pa6oTe, BbinOJJHeHI1e 
npopa6oTI<a TeMbi : «Cneul1aJJ I1311ponaHHbie IlK- I I npai<TI1LJeeKOf0 
naKeTbi nporpaMMHoro aHaJJH3a )laHHbiX». 

3a)laHI111, TeeT 
n o)lfOTOBKa K JJa6opaTOpHbiM pa6oTaM 11 
npaKTWJeeKI1M 3aHJITI1JIM. no)lrOTOBKa K 

Onpoe, OTLJeT no 
TeeT11pOBaHI110 no TeMe: «Onpe)leJJeHHe 
napaMeTpOB <I>YHKU.110HaJJbHOH 3aBHei1MOeTI1 

IlK- !, JJa6opaTOpHOH 
5 5 25 llK-9, pa6oTe, BbinOJJHeHI1e 

H HX norpewHOeTel1 113 aHami3a llK- 11 
pe3yJJbTaTOB eOBMeeTHbiX 113MepeHI1H». 

npaKTI1LJeeKoro 

CaMoeTOHTeJJbHaH npopa6oTI<a TeMbi: 
3a)laHHII, TeeT 

«M eTO)lbl Jli1HeHHOH annpoKei1MaU11H». 
11TOrO: 108 

TeMhi I(:OHTpOJihHbiX pa6oT: 

1) Crroco6oi mn-IeapH3au:~nr 3I<crrepHMeHTaJioHbiX 3aBHCHMOCTeH:. OrrpeJJ:eJiei-me rrapaMeTpOB JIHHeHHOH 

3aBHCHMOCTH H HX rrorpelliHOCTeH. 

2) OrrpeJJ:eJieHHe rrap aMeTp on cpy HI<UHOHaJibHOH 3aBHCHMOCTH H HX rrorpeumocTel1 H3 aHaJIH3a 

pe3yJioTaTOB COBMeCTHbiX H3Mep eHHH. 

10. flpHMCpHaH T CMaTHI(:a KypcOBbi X npOCinOB ( pa60T)_ He rrp eJJ:yCMOTpeHO _ _ _____ _ 
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11.PeHTHHrOBaH CHCTCMa AJIH OUCHICH ycnenaeMOCTH CTYACHTOB 

Ta6Jiuua 11.1 EamihHbie oueHI<H ):(Jill :meMeHTOB I<OHTporrn. 

MaKCHMaJibHbiH 
M aKCHMaJlbHbiH 

MaKCHMaJlbHbiH 

:JneMeHTbl Y'le6Hol1 .nes!TeJlbHOCTH 
oaJlJl Ha 1-y!O KT 

OaJIJl Ja nepHo.n 
OaJIJl Ja nepHo.n Bcero Ja 

c Ha'Iana 
Me>K.ny I KT 11 2KT 

Me>K,ny 2KT H Ha ceMecTp 
ceMecTpa KOHeu ceMecTpa 

n ocemeHHe 3aH.!ITHl1 3 3 4 10 
TeCTOBbiH KOHTponb 4 4 4 12 
KOinponbHble paooTbl Ha 
npaKTH'IeCKHX 3aH.!ITH.!IX 

12 12 12 36 

JJaoopaTopHble paooTbl 11 10 10 31 
Kol\moHeHT csoespeMeHHOCTH 4 4 3 11 
11Toro MateCHMYM 38 nepHO,Ll: 34 33 33 100 
HapaCTaiOlli.J1M HToroM 34 67 100 100 

Ta6Jiuua 11.2 Ilepecqer 6arrrron B oueHKH: 3a I<OHTpOJibHhie roqJ<J1 

J>aJWbl Ha .naTY ICOIITPOJlbHOH TO'-IICH Ou.eHtea 
~ 90 % oT MaKCHMaJibHOli cyMMbl OaJIJlOB Ha .naTy KT 5 
OT 70% .no 89% OT MaKCHMaJibHOH cyMMbl OaJIJlOB Ha .naTy KT 4 
OT 60% .no 69% OT MaKCHMaJlbHOH cyMMbl oaJlJlOB Ha .naTy KT 3 
< 60 % OT MaKCHMaJlbHOli cyMMbl oaJlJlOB Ha .naTy KT 2 

Ta6Jiuua 11.3 - Ilepecqer cyMMbi 6arrrron B rpa):(HUHOI-IHYIO H Me>I<):(yHapo):(Hyio ouem<y 

Oue•ma (fOC) 
11Torosan cyMMa 6annos, Y"~HTbJBaeT ycnewuo 

Ouemca (ECTS) 
c.namlbii1 3te3aMeH 

5 (OTJlH'IHO) (3a•!TeHO) 90-100 A (OTJlH'IHO) 

4 (xopowo) 
85-89 8 (o'leHb xopowo) 
75-84 C (xopowo) 

(3a'ITeHO) 
70- 74 

3 (y .llOBJleTBOpHTeJlbHO) 65 - 69 
D (y.noaneTBopHTeJlbHo) 

(3aYTeHo) 60-64 E (nocpe.ncTaemw) 
2 (Hey,nOBJleTBOpHTeJlbHO), 

HH"(e 60 6annon F (Hey.noaneTBOpHTeJlbHO) 
(He 3a•ne~10) 
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12. Y'-tc6Ho-MeTOJJ:U'"teciwe u UH(JwpMaunoHHoe o6ecne'-teHne JJ:ncunnJinHLI 

12.1 OcHOBHaSI JinTeparypa 
I. Teop1ur OIIIH6or< H o6pa6oTKa pe3yrrhTaTOB H3MepeHHi1: yqe6Hoe noco6He I IT. H. ,[(po6oT; 
MHHHCTepcTBO o6proonaHH5I H Hayrm PoccHHCI<OH <l>e.n:epa~HH, ToMCI<HH rocy,n:apcTBeHHbiH 
yHimepCHTeT CHCTeM ynpanrreHH5I H pa,n:Ho::>rrer<TpOHHI<H. - ToMer< : TYCYP, 2011. - 83 c. (20 ::>I<3. B "' 
6H6rrHoTer<e TYCYPa). 
2. ABTOMaTH3a~mi H3MepeHHH, KOHTpon5I H HCnbiTaHHH [Tei<CT] : yqe6HHK .n:mr BY30B I K. rr. 
flaTbiiiieHKO.- M.: Ar<a.n:eMH5I, 20I2.- 320 c. (IS ::>K3. B 6H6nHoTer<e TYCYPa) -1 
3. Hrnenrrei<TyarrbHbie cpe.n:cTBa H3MepeHHH [Ter<CT]: yqe6HHI< .IJ:JI51 By30B I r . r. PaHIIeB. - M . : 
Ar<a.n:eMH51, 2011.-272 c (10 ::>r<3. B 6H6JIHOTei<e TYCYPa) 1 

12.2 ,l(onOJIHUTCJILHaSI JIUTeparypa 
I. O~eHI<a norpeiiiHOCTei1 H3MepeHHH : MeTO.D:Hl.Jecrme yr<roaHH51 ,n:rr51 cTy.n:eHTOB ncex cne~HaJibHOCTei1 I 
COCT. B. A. Myxal.JeB, COCT. A. n. Mara3HHHHI<OB ; <l>e.n:eparrbHOe areHTCTBO no o6pa30Bal-IHIO, ToMCI<HH 
rocy.n:apcTBeHHbiH yHH:BepcH:TeT CHCTeM ynpanrreHH51 H pa.n:H:o::>rrei<TpOHHI<H (ToMer<), Kacpe.n:pa cpH3HI<H. -
ToMer< : [6. H.], 2009. - 24 c. (KorrHl.JeCTBO ::>K3eMnrr5IpOB B 6H6rrHoTei<e TYCYPa - 2 3I<3.); 
2. MeTporrorH5! H TexHHl.Jecr<He H3MepeHH5I : Yl.Je6Hoe rroco6He I B. <1>. 0 Tl.Jam<o, ID . B. CnapoBCKHH, B. 
E. 3pacTOB ; ToMCI<HH rocy.n:apcTBeHHbiH yHH:BepcHTeT CHCTeM yrrpanrrer-m51 H pa,n:Ho::>rrer<TpOI-IHKH. -
ToMer<: TYCYP, 2007.-230 c. (15 ::>r<3 . B 6H6rrHoTer<e TYCYPa); -~ 

3. MeTporrorH51, cTaH,n:apTH3a~H51 H cepTm)mr<a~H51 : yqe6Hoe rroco6He I B. <I> . 0Tl.Jarrr<o ; Mm-mcTepcTBO 
o6pa3oBaHH51 H Hayr<H PoccHHCI<OH <l>e.n:epa~HH, ToMCI<HH rocy.n:apcTBeHHbiH yr-mnepcHTeT CHCTeM 
yrrpanrreHH51 H pa.n:Ho::>rrei<TpOHHKH (ToMeK), Kacpe.n:pa ::>rrer<TpOHHbiX cpe,n:cTB aBTOMaTH3a~HH H 
yrrpanrreHH51.- ToMeK: TMQI(O, 2010.-208 c .. (24 ::>r<3. B 6H6rrHoTei<e TYCYPa). ,1 
4. MeTponorH51, CTaH.n:apTH3aUH5I H cepTH<)?m<a~H51 : yqe6Hoe MeTO.IJ:Hl.Jecr<oe noco6He I B. <I>. Ort-ram<o; 
MHHHCTepcTBO o6proonaHH5I H Hayi<H PoccHi1cr<Oi1 <l>e.n:epa~HH, ToMCI<HH rocy.n:apcTBeHHbiH 
yHHBepcHTeT CHCTeM ynpanneHH5I H pa,n:Ho::>rrei<TpOHHI<H (ToMer<), Kacpe.n:pa ::>rrer<TpOHHbiX cpe,n:cTB 
aBTOMaTH3a~HH H ynpanrreHH5I . -ToMeK : TMI.J)J;O, 2010. -52 c .. (15 ::>r<3. B 6H6JIHOTei<e TYCYPa); r\.. 

12.3. Y'-Ie6Ho-MeTOAnqectme noco6un u nporpaMMHoe o6ecne'-teHne: 
I. O~eHI<a rrorpeiiiHOcTei1 H3MepeHHi1: MeTO.IJ:Hl.JeCI<He yi<a3aHH51 K na6opaTOpHbiM pa6oTaM I Myxal.JeB 
B. A. - 2012. 24 c. [3rrer<TpOHHbiH pecypc] URL: https:lledu.tusur.rul trainingl publications/1 099 
2. MeTpOJIOfH51 B OnTHl.JCCKHX TeJieKOMMYHHI<a~HOHHbiX CHCTeMax: y t.re6HO-MeTO.D:WICCI<Oe nOC06He ITO 
npaKTHLieCKHM 3aH5ITH5IM H opraHH3a~HH caMocTomerrbHOH pa6oTbi cTy.n:eHTOB I A.E. MaH,n:errh. -
ToMeK: TYCYP, 2012.-28 c. [3rrei<TpOHHbiH pecypc] URL: http:lledu.tusur.rul traininglpublications/1484 
3. MeTponorH51 H ::>rrer<Tpopa.n:HoH3MepeHH51 B Terrer<OMMYHHKaU:HOHHbiX CHCTeMax: MeTO.D:Hl.JeCI<He 
yi<roaHH51 no npai<THl.JeCKHM H ceMHHapcr<HM 3aH5ITH5IM I rorrHI<OB A. M. - 2009. 83 c. [3rrer<TpOI-IHbiH 
pecypc] URL: https:lledu.tusur.rul traininglpublicationsi i 029 
4. MeTpOJIOrH51 H 3JICKTpopa,n:HOH3MepeHH51 B TeJiei<OMMYHHKaUHOHI-IbiX CHCTeMaX: Jia6opaTOpi-IbiH 
npaKTHI<YM I forrHKOB A. M. 2009. 40 c. [3rrer<TpOI-IHbiH pecypc] URL: 
https:lledu.tusur.rultraininglpublicationsii 028 
13. MaTepuaJILHO-TCXHU'-Iectwe o6ecne'-ICHne JJ:ncuunnnHLI: 

.1J:rr5! ocymeCTBJICJ-IH5I o6pa30BaTCJibHOfO rrpou:ecca no .IJ:HC~HIIJIH'He He06XO.IJ:HMO: ay,n:HTOpH5I, 
o6opy .D:OBaHHM TCXHHl.JCCKHMH cpe.IJ:CTBaMH .IJ:JI51 .n:eMOHCTpa~HH JICI<~HH-BH3yaJIH3a~HH; I<OMnblOTepHbiH 
I<JiaCC .D:JI51 IIpOBe.n:eHH5I rra6opaTOpHbiX, npai<THl.JeCKHX H CaMOCT051TeJibHbiX pa60T . 
.1J:rr51 npone.n:eHH51 rrer<~HOHHbiX 3aH5ITHH Heo6xo,n:HMO crre.n:ywmee MYJibTHMe,n:HHHoe o6opy,n:onaHHe: 
I ) npoeKTOp, 2) 3I<par-r, 3) CTaU:HOHapi-IbiH I<OMIIblOTep HJIH I-IOyT6yr<. .1J:rr51 BbiiiOJIHeHH51 CaMOCT05!TeJibHOH 
pa60Tbi Heo6xo,n:HM KOMnhiOTep, onepa~HOHHa51 cH:cTeMa Windows, nporpaMMHoe o6ecrrel.JeHHe 
Microsoft Of fice, BLrxo.n: B Internet. 
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1. Bse)J.euue 
<l>oH,n: O[(eHOl.J:HhiX cpe,n:CTB ( <l>QC) 51BJUieTC51 IIpllJIO)I(eH:HeM K pa6o-y:ei1: rrporpaMMe 

.LJ:llC[(lliiJlllHhl (rrpaKTllKll) ll rrpe,n:CTaBJUieT co6oi1: COBOKYIIHOCTb KOHTpOJihHO­

ll3MepHTeJibHhlX MaTepllaJIOB (TlliiOBhle 3a,n:al.J:ll ( 3a,n:aHll51), KOHTpOJibHbie pa60Thl, TeCTbl ll 

,n:p.) ll MeTO.LJ:OB llX llCIIOJlb30BaHll51, rrpe,n:Ha3Hal.J:eHHhiX .LJ:JI51 ll3MepeHll51 ypOBH51 .LJ:OCTll)l(e­

Hll51 cry,n:eHTOM ycTaHOBJieHHhlX pe3yJihTaTOB o6yl.J:eHll51. 

<l>OC no .LJ:llC[(lliiJIHHe (rrpaKTHKe) HCIIOJih3yeTc51 rrpH rrpose,n:eHHll TeKymero KOH­

Tporr51 ycrresaeMOCTll ll rrpoMe)KYTOl.J:HOH aTTeCTa[(llll CTy,n:eHTOB. 

flepel.leHb 3aKperrrreHHhiX 3a .LJ:llC[(lliiJillHOH ( rrpaKTllKOH) KOMIIeTeH[(llH IIpHBe,n:eH B 

Ta6rrHu:e 1. 
Ta6rrHu:a 1 - flepel.leHh 3aKperrrreHHhiX 3a .LJ:HCU:HIIJIHHOH KoMrreTeH~llll 

Ko.n: <l>opMyrrHpOBKa KOMIIeTeH[(llll 
3Taiibl cpopMI1pOBaHll51 

IIK-1 CIIOC06HOCTbiO COCTaBJI51Th MaTeMaT:Hl.J:e- )J;OJI)I(eH 3HaTb MaTeMaTlll.J:eCKllH 

CKlle MO,n:eJIM MeXaTpOHHbiX M po60TO- arrrrapaT TeOpllll Bep051THOCTeif ll 
MaTeMaTlll.J:eCKOH CTaTllCTllKll; TeXHlll.J:eCKllX CllCTeM, llX IIO.LJ:CllCTeM, 

BKJIIOl.J:a5I llCIIOJIHllTeJibHbie, llHcpOpMa- IIOH51Tll51 ll 3a,n:al.J:ll ll3MepeHHi1:; Tlliihl 
onm6oK MeTO.LJ:hi o6pa6oTKll 

[(llOHHO-CeHCOpHbie ll yrrpaBJI5110I.IJ:lle pe3yJihTaTOB ll3MepeHHi1:; 

Mo,n:yrrH, c rrpHMeHeHHeM MeTo,n:os cpop- )J;OJI)I(eH YMeTh aHarrH3HposaTh 

MaJibHOH JIOrllKll, MeTO.LJ:OB KOHel.J:HbiX 
Bap:HaHTbl IIOllCKa perueHll51 TeXHll-

aBTOMaTOB, CeTei1: fleTpll, MeTO.LJ:OB llC-
l.J:eCKllX 3a,n:a-y: B ycrroBM51X Heorrpe.n:e-

KyccTBeHHoro llHTeJIJieKTa, Hel.J:eTKOH JieHHOCTll CTaTllCTlll.J:eCKllMll MeTO-

JIOrMKll, reHeTlll.J:eCKllX aJirOpllTMOB, llC- ,n:aMH; rrpOBO.LJ:llTb ll3MepeHll5I B rrpo­

KyCCTBeHHhiX Heii:pOHHblX ll HeHpO- [(ecce llCCJie,n:OBaHll51, o6pa6aTbiBaTh 
Hel.leTKHX ceTeii 

~------+-------------------------------~ Hrrpe.n:ocTaBJI51Th pe3yrri>TaThlll3Me-

IIK-9 crroco6HocThiO K rro.n:roTOBKe TeXHHl.le- peHHii; 

cKoro 3a,n:aHH51 Ha rrpoeKTHposaHHe Me- )J;oJI)I(eH srra,n:eTh MeTo,n:aMH rrrra-

xaTpOHHhiX ll po60TOTeXHlll.J:eCKllX Cll- HllpOBaHll51 ll o6pa60TKll pe3yJihTa-

CTeM llX IIO.LJ:CllCTeM ll OT,n:eJihHbiX TOB 3KCIIepHMeHTOB; CTaTllCTlll.J:e-

ycTpOHCTB C llCIIOJih30BaHlleM CTaH- CKllMll MeTo,n:aMll IIOCTpOeHll51 CTa-

,n:apTHhiX llCIIOJIHllTeJibHhiX ll yrrpaBJI51- Tlll.J:eCKllX ll .LJ:llHaMlll.J:eCKllX MO,n:erreif 

IOIIl:llX ycTpOHCTB, cpe,n:CTB aBTOMaTllKll, <i:>H3lll.J:eCKllX 06beKTOB; MeTO.LJ:OB 

ll3MepHTeJihHOH ll Bhll.J:llCJillTeJibHOH Bbl6opa 3MIIllplll.leCKllX 3aBHCllMO-

TeXHllKll, a TaK)I(e HOBhiX ycTpOlfcTB ll CTei1:; HaBbiKOB o6pa60TKll pe3yJih-

IIO.LJ:CllCTeM TaTOB ll3MepeHl1M. 
~------+-------------------------------~ 

IIK-11 roTOBHOCThiO pa3pa6aTbJBaTh MeTO.LJ:HKY 

IIpOBe,n:eHll51 3KCIIepl1MeHTaJibHbiX llC­

CJie,n:oBaHllM ll llCIIhiTaHllH MeXaTpOHHOH 

l1Jlll po60TOTeXHlll.J:eCKOH CllCTeMbl, CIIO­

C06HOCTbiO y-qacTBOBaTb B IIpOBe,n:eHllll 

TaKMX llCIIhiTaHllH ll o6pa60TI<e llX pe-

;_ 

06mHe xapaKTepllCTl1Kl1 IIOKa3aTeJiei1: ll KpHTepMeB O[(eHHBaHl151 KOMIIeTeH[(llll Ha 

scex 3Tarrax npMBe,n:eHhi B Ta6rrHu:e 2. 
Ta6rr11u:a 2 - 06mHe xapaKTepncTMKll rroKa3aTerreii: ll KpHTepHeB ou:eHMBaHH51 KOMrreTeH-
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u;11H: no :narraM 

IloKa3aTeJII1 11 

Kp11Tep1111 

0TJII1qHo (BbiCO-

Kl1ll ypoBeHb) 

Xoporno (6a3o-

Bblll ypoBeHb) 

Y.n:oBneTBOp11-

TeJII>Ho (rroporo-

Bblll ypoBeHb) 

3HaTb YMeTb 

06na.n:aeT cpaKTI1qe- 06na.n:aeT ,n:l1arra30HOM 

CKI1MI1 11 TeopeTI1qe- rrpaKTI1qecKI1X YMe-

CKI1MI1 3HaHI151MI1 B Hl1ll, Tpe6yeMbiX .IJ:JI51 

rrpe.n:enax 113yqaeMoi1: pa3BHTI151 TBopqeCKI1X 

06JiaCTI1 C IIOHI1MaHI1- perneHI1if, a6cTparl1-

eM rpaHI1IJ; IIp11MeHI1- poBaHH51 rrpo6neM 

MOCTI1 

3HaeT <l:>aKTbi, IIpHH- 06na.n:aeT ,n:l1arra30HOM 

Q11III>I, rrpou;ecci>r, o6- rrpaKTI1qecKI1X YMe-

II(I1e IIOH51TH51 B rrpe- Hl1ll, Tpe6yeMbiX .IJ:JI51 

.n:enax H3yqaeMoi1: o6- pemeHI151 orrpe.n:eneH-

JiaCTI1 HDIX rrpo6neM B o6na-

CTI1 11CCJie,n:oBaHI151 

06na.n:aeT 6a30BI>IMI1 06na,n:aeT OCHOBHbiMI1 

06II(I1MI1 3HaHI151MI1 yMeHH51MI1, Tpe6ye-

MbiM11 .IJ:JI51 BbiiiOJIHe-

Hl151 rrpocTI>rx 3a,n:aq 

2 PeaJIH3aQHH KOMneTeHI.J;HU 

2.1 KoMneTeHQHH DK-1 

Bna,n:eTb 

KoHTpon11pyeT pa6ozy, 

rrpoBO.IJ:I1T ou;eHKy, co-

BeprneHCTByeT ,n:eif-

CTBI151 pa60Tbl 

EepeT OTBeTCTBeH-

HOCTb 3a 3aBepmeHI1e 

3a,n:aq B 11ccne,n:oBa-

Hl111, rrp11crroca6n11Ba-

eT CBOe IIOBe,n:eHI1e K 

06CT051TeJibCTBaMB 

pemeHHH rrpo6neM 

Pa6oTaeT rrp11 rrp51MOM 

Ha6mo,n:eHI111 

IlK -1: CIIOC06HOCTbiO COCTaBJI51Tb MaTeMaTI1qeCKI1e MO,n:eJII1 MeXaTpOHHbiX H po6o­

TOTeXHI1qeCKI1X CHCTeM, HX IIO.IJ:CHCTeM, BKJIIOqa5J HCIIOJIHHTeJibHbie, HH<i:>OpMaQHOHHO­

CeHCOpHbie H yrrpaBJI51IOII(He MO.IJ:YJII1, C rrpHMeHeHHeM MeTO.IJ:OB cpopMaJihHOH JI0fi1KH, Me­

TO.IJ:OB KOHeqHf>IX aBTOMaTOB, CeTeif IleTpH, MeTO.IJ:OB HCKYCCTBeHHOrO HHTeJIJieKTa, HeqeT­

KOH JIOfHKI1, reHeTHqecKI1X aJirOpHTMOB, HCKYCCTBeHHbiX HeifpOHHbiX M Heifpo-HeqeTKHX 

ceTeif. 

,I:I:JI51 <PopM11pOBaHH51 KOMI1eTeHQI1M He06XO.IJ:I1MO ocymeCTBMTh p51.IJ: :narrOB. 3Tallbl 

<PopM11pOBaHH51 KOMITeTeHQHM, I1pHMeH51eMbie .IJ:JI51 :noro BM.IJ:bl 3aH51TMH M MCI10Jio3yeMbie 

cpe,n:cTBa ou;eHHBaHH51 rrpe,n:cTaBJieHI>I B Ta6nHu;e 3. 
Ta6n11u;a 3 - 3Tarri>r <PopMHpoBaHH51 KOMrreTeHQI111 H MCITOJII>3yeMI>Ie cpe,n:cTBa ou;eHI1Ba­

HH51 

CocTaB 3HaTb YMeTI> Bna,n:eTb 

Co.n:ep)KaHMe MaTeMaTMqecKI1if an- aHaJII13HpOBaTb Bap11- CTaTI1CTMqeCKI1MM Me-

3TaiTOB rrapaT TeopH11 Bepo51T- aHTbl ITOHCKa pemeHI151 TO,n:aMM I10CTpOeHM51 

HOCTeif H MaTeMaTI1qe- TeXHHqecKHX 3a,n:aq B CTaTMqecKHX 11 .IJ:I1Ha-

cKoif cTaTI1CTHK11; ycnoBM51X Heorrpe.n:e- MMqeCKI1X MO,n:eneif 

JieHHOCTH CTaTI1CTHqe- <l>H3MqecKI1X 06oeK-

CKHMH MeTO.IJ:aMH; TOB; 

BH,n:I>r 3aH51THif • HHTepaKTHBHDie • HHTepaKTHBHDie • HHTepaKTI1BHDie 

rrpaKTHqeCKI1e 3aH51- rrpaKTHqecKI1e 3aH51- rrpaKTMqe cKI1e 3aH51-
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TIUI; TIUI; TIUI; 

• I1HTepaKTllBHbie • I1HTepaKTllBHble • CaMocTmiTeJihHaH 
neKu:nn; neKu:nn; pa6oTa; 

• IIpaKTnqecKne 3a- • IIpaKTnqecKne 3a-
H51Tll51; H51Tll51; 

• JieKu:nn; • JieKu:nn; 

• CaMOCTOHTeJihHaH • CaMOCT051TeJibHa51 
pa6oTa; pa6oTa; 

• IIo,n:roTOBKa K 3K- • IIo,n:roTOBKa K 3K-
3aMeHy; 3aMeHy; 

I1cnoJih3yeMbie • KoHTponhHaH pa- • KoHTpOJihHaH pa- • Orrpoc Ha 3aH51Tll-
cpe,n:cTBa ou:e- 6oTa; 6oTa; 51 X; 
HllBaHIUI • Orrpoc Ha 3aH51Tll- • Orrpoc Ha 3aH51Tll- • KoHcrreKT caMo-

5IX; 5IX; rro,n:rOTOBKll; 

• KoHcrreKT caMo- • KoHcrreKT caMo- • Co6ece,n:oBaHne; 
rro,n:roTOBKn; rro,n:rOTOBKll; • 3K3aMeH 
• Co6ece,n:oBaHne; • Co6ece,n:oBaHne; 

• 3K3aMeH; • 3K3aMeH; 

<l>opMynnpOBKa I10Ka3aTeJieM ll KpllTepneB OU:eHHBaHll51 ,n:aHHOM KOMITeTeHU:llll rrpll­
Be,n:eHa B Ta6nnu:e 4. 
T 6 4 II a nnu:a - OKa3aTeJill ll KpllTepllll OU:eHHBaHll51 KOMITeTeHI(llll Ha ::narrax 

CocTaB 3HaTb YMeTh Bna,n:eTh 

0TJillqHo • C<}lopMnposaHHhie • C<}?opMnpoBaHHoe • Ycrrenmoe n en-
(BbiCOKHM CHCTeMHbie rrpe,n:- yMeHHe aHaJIH3HpO- CTeMHOe I1pHMeHeHHe 
ypoBeHb) CTaBJieHH51 0 MaTeMa- BaTh BapHaHTbl ITOHC- H BJia,n:eHHe CTaTH-

TnqecKoM arrrrapaTe Ka perneHH51 TeXHH- CTHqecKHMH MeTO.[(a-
TeOpHH Bep051THOCTeM qecKux 3a,n:aq B ycno- Mil ITOCTpOeHH51 CTa-
ll MaTeMaTnqecKOM BHHX Heorrpe.n:eneH- TlfqecKHX H JJ:llHaMll-
CTaTHCTHKH, BKJIIO- HOCTH CTaTHCTHqe- qecKHX MO.[(eJieM <}?u-

qaromue 6a30Bhie CKHMH MeTO.[(aMH H 3llqeCKHX 06oeKTOB. ; 
CBe,n:eHH51 H I10H51TH51, rrpuMeHHTh ero Ha 
KOMITJieKCHbie rrpe,n:- rrpaKTHKe.; 
CTaBJieHH51 06 OCHO-
Bax rrpe,n:MeTa u Me-
TO.[(HKe ero HCITOJib-
30BaHH5I; 

Xoporno • 3HaHH51 0 MaTeMa- • B u:enoM ycrrern- • YcrrernHoe, Ho co-
(6a30BbiM TnqecKoM arrrrapaTe Hoe, HO co.n:ep)l(amne rrpoBO)I(,n:aromeecH 
yposeHb) TeOpllll Bep051THOCTeM oT,n:eJibHbie rrpo6enbi, OT,n:eJihHhiMH OlllH6-

H MaTeMaTuqecKOM yMeHlle aHaJIH3HpO- KaMH, I1pllMeHeHHe H 

CTaTllCTHKH, BKJIIO- BaTh BapnaHThl ITOHC- BJia.[(eHHe CTaTllCTll-

qaromue 6a30Bhie Ka perneHll51 TeXHH- qeCKllMH MeTO.[(aMH 

CBe.[(eHll51 H I10H51TH51, qecKux 3a,n:aq B ycno- ITOCTpOeHH51 CTaTuqe-

KOMITJieKCHbie rrpe,n:- BHHX Heorrpe,n:eneH- CKHX H Jl:HHaMHqe-
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CTaBJieHJUI 06 OCHO- HOCTH CTaTHCTHqe- CKHX MO.IJ:eJieM <PH3H-

Bax npe.n;MeTa H Me- CKHMH MeTO.IJ:aMH H qecKHX 06'beKTOB. ; 

TO.IJ:HKe ero HCTIOJib- npwMeH51Th ero Ha 

30BaHH5I; npaKTHKe.; 

Y.n;oBJieTBopwTeJI • 06I.JJ,He 3HaHH51 0 • llacTwqHo ycnelll- • YcnelllHoe B u:e-

hHO (noporOBbiM MaTeMaTHqecKOM an- Hoe, HO co.n:ep)l<ai.JJ,He JIOM, HO C OlllH6KaMH 

ypoBeHb) napaTe Teopww Bepo- 3aMeTHbie npo6enhr, H He CHCTeMHOe TipH-

5ITHOCTeM H MaTeMa- yMeHHe aHaJIH3HpO- MeHeHHe H BJia.n;eHHe 

THqeCKOM CTaTHCTHKH BaTh BapHaHTbi TIOHC- CTaTHCTHqecKHMH 

H HeKOTOpbie MeTO- Ka pellleHH51 TeXHH- MeTO.IJ:aMH TIOCTpoe-

.IJ:HKH ero llCTIOJib30- qecKHX 3a.n;aq B y cno- HH51 CTaTHqecKHX H 

BaHH5I; BH5IX Heonpe.n:eneH- .IJ:HHaMHqecKHX MO-

HOCTH CTaTHCTHqe- .n:en eii <Pw3wqecKHX 

CKHMH MeTO.IJ:aMH ; 06'beKTOB. ; 

2.2 KoMneTeu...-HH TIK-9 
IIK-9: cnoco6HoCThiO K no.n:roTOBKe Tex HwqecKoro 3a.n;aHH51 Ha npoeKTHpoBaHHe 

MeXaTpOHHbiX H po60TOTeXHHqecKHX CHCTeM HX TIO.IJ:CHCTeM H OT.IJ:eJibHbiX ycTpOMCTB C 

HCTIOJib30BaHHeM CTaH.n;apTHbi X HCTIOJIHHTeJil>HhiX H ynpaBmiiOI.JJ,HX ycTpOMCTB, cpe.n;CTB 

aBTOMaTHKH, H3MepHTeJibHOM H BbJqHCJIHTeJibHOM TeXHHKH, a TaK)I(e HOBbiX ycTpOMCTB H 

TIO.IJ:CHCTeM. 

,[(1151 <l_}opMHpOBaHH51 KOMTieTeHU:HH He06XO.IJ:HMO ocyi.JJ,eCTBHTb p5I.IJ: :naTIOB. 3TaTibl 

<l_}opMHpOBaHH51 KOMTieTeHU:HH, npHMeH5IeMbie .IJ:JI51 3TOrO BH.D:bl 3aH5ITHM H HCTIOJih3yeMbie 

cpe.n;cTBa on;eHHBaHH51 npe.n;cTaBJieHhi B Ta6m1u:e 5. 
Ta6JIHU:a 5 - 3TaTibi <l_)opMHpOBaHH51 KOMTieTeHIJ;HH H HCTIOJih3yeMbie cpe.n;CTBa OIJ;eHHBa­

HH51 

CocTaB 3HaTb YMeTb B n a.n;eTh 

Co.n:ep)KaHHe TIOH5ITH51 H 3a.n;aqw H3- npOBO.IJ:HTb H3MepeHH51 MeTO.IJ:aMH Bhi6opa 3M-

3TaTIOB MepeHHM; B npon;ecce wccne.n:o- TIHpHqecKHX 3aBHCH-

BaHH5I; MOCTeii; 

B H.IJ:hi 3aH5ITHM • lfiuepaKTHBHbie • HHTepaKTHBHhre • HHTepaKTHBHhre 

npaKTHqecKHe 3aH51- npaKTHqeCKHe 3aH51- npaKTwqecKHe 3aH51-

TH5I; TH5I ; TH5I; 

• HHTepaKTHBHhie • HHTepaKTHBHhie • CaMOCT051TeJibHa51 

JieKIJ;HH; JieKIJ;HH; pa6oTa; 

• IlpaKTl1 YeCKHe 3a- • IlpaKTl1YeCKl1e 3a-

H5ITH5I; H5ITH5I; 

• JleKIJ;HH; • JleKIJ;HH; 

• CaMOCT051TeJibHa51 • CaMOCT051TeJibHa51 

pa6oTa; pa6oTa; 

• IIo.n:roTOBKa K 3K- • IIo.n:roTOBKa K 3K-

33MeHy; 3aMeHy; 

.l1CTIOJib3YeMbie • KoHTpOJibHa51 pa- • KoHTpOJihHa51 pa- • Onpoc Ha 3aH5ITH-

cpe.n;cTBa one- 6oTa; 6oTa; 5IX; 

HHBaHH51 

5 
1504



• Orrpoc Ha 3aH51TH-

5IX; 

• KoHcrreKT caMo­

rro.n:roTOBKH; 

• Co6ece.n:oBaHHe; 

• Orrpoc Ha 3aH51TH-

51x; 

• KoHcrreKT caMo­

rro.n:roTOBKH; 

• Co6ece.n:oBaHHe; 

• KoHcrreKT caMo­

rro.n:roTOBKH; 

• Co6ece.n:oBaHHe; 

• 3K3aMeH 

<l>opMyrrHpOBKa I10Ka3aTeJieH 11: KpHTepHeB OU:eHHBaHI1:51 .n:aHHOH KOMITeTeHU:HH IIpH­

Be.n:eHa B Ta6rr11:u:e 6. 
T 6 6 rr a JIHU:a - OKa3aTeJII1: 11: KpHTepHH OU:eHHBaHI1:51 KOMIIeTeHU:HH Ha ::narrax 

CocTaB 3HaTb YMeTb Brra.n:eTb 

0TJII1:qHO • C<PopMHpoBaHHbie • C<l>opMHpoBaHHoe • CHcTeMHO Brra.n:eTh, 

(BbiCOKHH CHCTeMHbie rrpe.n:- yMeHHe CHCTeMHO C yqeTOM TeH.n:eHU:HH 

ypoBeHb) CTaBJieHI1:51 0 IIOH51TI1:- I1pHMeH51Tb Ha rrpaK- HayqHoro 11: TeXHHqe-

51X 11: 3a.n:aqax H3Mepe- THKe 11: rrpOBO.D:HTb CKOrO pa3BI1:TI1:51 11: 

HHM.; H3MepeHH51 B rrpou:ec- BbJqHCJIHTeJibHbiX 

ce Hccrre.n:oBaHH51.; <}:>aKTOpOB MeTO.D:aMH 

Bbi60pa 3MIII1:pHqe-

CKHX 3aBHCI1:MOCTeM;; 

Xoporno • C<PopMHpoBaHHhle, • B u:erroM ycrrern- • B u:erroM ycrrern-

(6a30BbiH HO co.n:ep)KaJ.U:He OT- Hoe, HO co.n:ep)Kam:He HOe, HO He CHCTeM-

ypoBeHb) .n:errhHhie rrpo6errhi oT.n:errhHhie rrpo6errhi, Hoe Brra.n:eHHe , c 

rrpe.n:cTaBrreHH51 o no- yMeHHe I1pHMeH51Tb yqeTOM TeH.D:eHU:HH 

H51TH51X 11: 3a.n:aqax Ha rrpaKTHKe 11: rrpo- HayqHoro 11: TeXHMqe-

I1:3MepeHHH.; BO.D:HTb I1:3MepeHI1:51 B CKOrO pa3BI1:TI1:51 11: 

rrpou:ecce Mccrre.n:o- BbJqH CJIHTeJibHbiX 

BaHI1:5I.; <l>aKTOpOB MeTO,[(aMH 

Bbi60pa 3MIIHpHqe-

CKHX 3aBHCI1:MOCTeM;; 

Y.n:oBrreTBOpHTen • 06m:He 3HaHI1:51 M • B u:erroM ycrrern- • fioBepXHOCTHOe 11: 

bHO (rroporOBbiH HerrorrHhie rrpe.n:cTaB- HOe, HO He CHCTeM- He CHCTeMHOe Brra.n:e-

ypoBeHb) JieHI1:51 0 ITOH51TI1:51X H Hoe H co.n:ep)l(amHe HHe C yqeTOM HeKO-

3a.n:aqax H3MepeHHi1.; oT.n:errhHhie rrpo6errh1, TOpbiX TeH.D:eHU:HH 

yMeHMe IIpHMeH51Tb HayqHoro 11: TeXHHqe-

Ha rrpaKTHKe 11 rrpo- CKOrO pa3BI1:TH51 11: 

BO.D:HTb H3MepeHM51 B BbJqHCm:ITeJihHbiX 

rrpou:ecce Hccrre.n:o- <l>aKTOpOB MeTO.D:aMH 

BaHI1:5I.; Bbi6opa 3MII.Hp.Hqe-

CK.HX 3aB.HCI1:MOCTei1:;; 

2.3 KoMneTeHQHH llK-11 
fiK -11: rOTOBHOCTbiO pa3pa6aTbiBaTb MeTO.D:HKY rrpoBe.n:eHH51 3KCIIepHMeHTaJibHbiX 

HCCJie,[(OBaHHH 11: HCIIbiTaHHH MeXaTpOHHOH HJI.H po60TOTeXHHqecKOH CHCTeMbi, CIIOC06-

HOCTbiO yqacTBOBaTb B rrpoBe.D:eHHH TaKHX HCITbiTaHHH .H o6pa60TKe HX pe3yJihTaTOB. 

)J,JI51 <PopMHpOBaHI1:51 KOMITeTeHI(HH He06XO.ll:I1:MO ocymeCTBHTb p51.ll: 3TaiiOB. 3Taiibi 

<l>opMHpOBaHI1:51 KOMITeTeHU:HH, IIpHMeH51eMbie .D:JI51 3TOrO BH.lJ:bl 3aH51TI1:H 11: I1:CIIOJib3yeMble 
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cpe.ucTBa oneHHBaHHH rrpe.ucTasneHbi B Ta6nm.J;e 7. 
Ta6nHna 7 - 3Tarrbi cpopMHposaHHH KOMIIeTeHnHM M ncrronh3yeMhie cpe.ucTsa oneHHBa­
HMH 

CocTaB 3HaTb YMeTb Bna.ueTb 

Co.uep)KaHHe Tl:IIIbl OUIM60K; MeTO- o6pa6aTbiBaTb H rrpe.u- MeTO,UaMM IIITaHHpO-
:narros .Ubi o6pa6oTKM pe3ynh- CTaBIT5ITb pe3yiTbTaTbl BaHM5I l:l o6pa60TKH 

TaTOB H3MepeHHH l:I3MepeHHM pe3yiTbTaTOB 3KCIIepM-
MeHTOB; HaBbiKaMH 
o6pa6oTKH pe3ynhTa-
TOB H3MepeHHM 

B M.LJ:bi 3aHHTHM • llHTepaKTHBHbie • llHTepaKTHBHbie • llHTepaKTHBHbie 
rrpaKTHqeCKHe 3aH5I- rrpaKTHqecKHe 3aH5I- rrpaKTHqeCKHe 3aH5I-
TM5I; TM5I; TH5I; 

• llHTepaKTMBHbie • llHTepaKTHBHbie • CaMOCT05ITenbHa5I 
neKnHH; neKnHH; pa6oTa; 
• IIpaKTHqecKHe 3a- • IIpaKTHqecKHe 3a-
H5ITM5I; H5ITH5I; 

• JleKnMM; • JleKnMH; 
• CaMOCT05ITenbHa5I • CaMOCTOHTenbHaH 
pa6oTa; pa6oTa; 

• IIo.uroTOBKa K 3K- • IIo.uroTOBKa K 3K-
3aMeHy; 3aMeHy; 

Hcrronh3yeMbie • KoHTponhHaH pa- • KoHTponbHa5I pa- • Orrpoc Ha 3aH5ITH-
cpe.ucTsa one- 6oTa; 6oTa; 5IX; 
HMBaHM5I • Orrpoc Ha 3aH5ITH- • Orrpoc Ha 3aH5ITM- • KoHcrreKT caMo-

5IX; 5IX; IIO,UfOTOBKH; 

• KoHcrreKT caMo- • KoHcrreKT caMo- • Co6ece.uosaHHe; 
IIO.UfOTOBKH; IIO,UfOTOBKH; • 3K3aMeH 
• Co6ece.uoBaHHe; • Co6ece.uoBaHHe; 

• 3K3aMeH; • 3K3aMeH; 

<I>OpMynMpOBKa IIOKa3aTene:if. l:l KpHTepMeB oneHMBaHH5I ,UaHHOH KOMIIeTeHnHH IIpH­
Be,UeHa B Ta6nHne 8. 
T 6 8 II a nHna - OKa3aTeiTH H KpHTepHH oneHHBaHH5I KOMIIeTeHnHH Ha 3TaiiaX 

Co eTas 3HaTb YMeTb Bna.ueTb 

0TnHqHo • CcpopMHposaHHbie • CcpopMHpoBaHHoe • CHcTeMHO Bna.ueTh, 
(BbiCOKMM CHCTeMHbie rrpe.u- cncTeMHoe YMeHHe C yqeTOM TeH,UeHI.J:HH 
yposeHb) CTaBneHH5I 0 THIIaX o6pa6aThiBaTb M HayqHoro H TeXHHqe-

oum6oK H MeTo.uax rrpe.ucTaBnHTb pe- CKOfO pa3BHTH5I H 
o6pa6oTKM pe3ynhTa- 3YITbTaTbl H3MepeHHM BbT'LJJiJ CJTJiJTeJTh HhTX 

TOB H3MepeHHH cpaKTOpOB MeTO,UaMH 
IIJTaHHpOBaHH5I H 06-
pa60TKH pe3yiTbTaTOB 
3KCIIepHMeHTOB; 
HaBbiKaMH o6pa60TKH 
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pe3yJihTaTOB H3Mepe-

HHH 

Xoporno • C<}JopMHpoBaHHhie, • B l(eJioM ycrrern- • B l(eJioM ycrrern-

(6a30BhiH HO CO.[(ep)Kall(He OT- Hoe, HO co,n;ep)Kall(ee HOe, HO He CHCTeM-

ypoBeHh) ,[(eJihHhre rrpo6eJihi OT.[(eJihHhie rrpo6eJihi, HOe BJia)J;eHHe , C 

rrpe,n;cTaBJieHH51 0 TH- yMeHHe o6pa6aThi- yqeTOM TeH,[(eHI(HH 

rrax OIIIH60K 11: MeTO- BaTh 11: rrpe.[(CTaBJI51Th HayqHoro 11: TeXHHqe-

.[(ax o6pa6oTKH pe- pe3yJihTaThi H3Mepe- CKOfO pa3BHTH51 11: 

3YJihTaTOB H3MepeHHH HHH BhlqH CJIHTeJihHhiX 

<f>aKTOpOB MeTO,[(aMH 

IIJiaHHpOBaHH51 11: 06-

pa60TKH pe3yJihTaTOB 

3KCIIepHMeHTOB; 

HaBhiKaMH o6pa60TKH 

pe3yJihTaTOB H3Mepe-

HHH 

Y.[(OBJieTBOpHTeJI • 06ll(He 3HaHH51 11: • B l(eJioM ycrrern- • IloBepXHOCTHOe 11: 

hHO (rroporOBhiH HeiiOJIHhie rrpe.[(CTaB- HOe, HO He CHCTeM- He CHCTeMHOe BJia,n;e-

ypoBeHh) JieHH51 0 THIIaX OIIIH- Hoe M co,n;ep)l(all(Me HMe C yqeTOM HeKO-

6oK M MeTo,n;ax o6pa- oT,n;eJihHhie rrpo6eJihi, TOphiX TeH,n;eHI(MH 

60TKM pe3yJihTaTOB YMeHne o6pa6aThi- HayqHOfO M TeXHMqe-

M3MepeHMH BaTh M rrpe,n;CTaBJI51Th CKOrO pa3BMTH51 M 

pe3yJihTaThi M3Mepe- BhJqM CJIMTeJihHhlX 

HHH <f>aKTOpOB MeTO)J;aMH 

IIJiaHHpOBaHM51 M 06-

pa60TKM pe3yJihTaTOB 

3KCIIepHMeHTOB; 

HaBhiKaMH o6pa60TKM 

pe3yJihTaTOB M3Mepe-

HMH 

3 TunoBhie KOHTpOJihHhle 3a.r.auuH · 

,li;JI51 peaJIM3al(MH BhiiiierrepeqHCJieHHhiX 3a,n;aq o6yqeHM51 MCIIOJih3YIOTC51 THIIOBbie 

KOHTpOJihHhie 3a,[(aHM51 MJIH MHhie MaTepHaJibi, He06XO.[(HMbie ,[(JI51 Ol(eHKH 3HaHMH, YMe­

HMH, HaBbiKOB M (nnn) OIIbiTa ,[(e51TeJihHOCTH, xapaKTepH3YIOll(MX 3Taiihi <f>opMHpoBaHM51 

KOMIIeTeHI(HH B IIpOI(ecce OCBOeHM51 o6pa30BaTeJibHOH rrporpaMMbi, B CJie,n;yiOll(eM COCTa­

Be. 

3.1 Bonpochl ua caMono,lJ,rOTOBKY 
1. KoMIIhiOTepHhie TexHonornn B o6pa6oTKe pe3yJihTaTOB M3MepeHnii. 2. BH,n;hi M THIIhi 

rrporpaMMHoro o6ecrreqeHH51 M ero rrpoH3BO.[(HTeJIH )J;JI51 o6pa6oTKH pe3yJihTaTOB H3Mepe­

HMH. 3. Crrel(MaJIM3HpoBaHHbie rraKeTbi rrporpaMMHoro aHaJIH3a .[(aHHhiX. 4. CTaTMCTHqe­

CKMH aHaJIH3 MHoroKpaTHhiX M3MepeHMH. 5. Be6-pecypcbi opraHM3al(HH, 3aHHMaiOll(HXC51 

pa3pa6oTKOH rrporpaMMHoro o6ecrreqeHM51 .[(JI51 o6pa6oTKM M aHaJIM3a ,n;aHHhiX. 6. Pa3pa-

6oTKa MeTO.D:MKH 3KcrrepnMeHTa. AHaJIH3 11: yqeT cnyqaiiHhiX 11: cncTeMaTHqecKHX <f>aKTO-
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poB, BJIM5IIOI.llJ1X Ha pe3yrroTaThi 3KcnepwMeHTa. TexHorronm M3roToBrreHM5I B rra6opaTop­
HhiX YCJIOBM5IX OCHaCTKM .IJ:JI5I 3KCnepMMeHTa M M3MepMTeJibHhiX cpe,n:CTB: TepMonapbi, 
.n:ep)KaTerrFI wccrre.n:yeMoix o6pa3UOB, KOMMY™PYIOru:we ycTpoiicTBa, 11CTO'LJHMKI1 3rreKTpFI­
t.JecKoro nwTaHI15I, nepeKJIIOl.JaTerrFI, peryrr.HTOphi 11 T.n. 

3.2 Bonpochl ua co6ece,li,OBauue 
KoHuenuw.H perneHM.H ,n:Byx ocHoBHhiX 3a,n:at.J: 1) onpe.n:erreHwe wcKoMoii cpw3Mt.JeCKOH 

BeJIMl.JMHhl M OUeHKa ee norpeliiHOCTM M Ha,n:e)I<HOCTM (.IJ:OBepMTeJibHOH Bep05ITHOCTM); 2) 
onpe,n:erreHMe napaMeTpOB 3aBMCMMOCTM .IJ:BYX M3Mep5IeMblX cpH3Ml.JeCI<MX BeJIMl.JMH M IIO­
rpeliiHOCTM 3TMX napaMeTpOB. 

Pact.JeT napaMeTpoB HOpMaJihHoro pacnpe.n:erreHI15I ,n:rr.H 3a,n:aHHOH cTaTMCTI1t.JecKoH Bhi-
6opK11 Ha np11Mepe Tpex pa3rrl1l.JHhiX BapwaHTOB. Yt.JeT norrpaBOK CToiO,n:eHTa ,n:rr.H orpaHw­
t.JeHHOH CTaTMCTI1l.JeCKOH Bbi60pKH. 

IIapaMeTphi rrwHeHHOH 3aBMCMMOCTH, wx npai<TMt.JecKoe onpe.n:erreHwe w Bhil.JMCJieHwe wx 
norpernHocTeii: 1) M3 rpacpwKa; 2) I<OMnhiOTepHa.H o6pa6oTKa no anropHTMaM MeTo,n:a 
Hai1MeHhliiMX I<Ba,n:paTOB. 

PerneHwe 3a,n:at.J no TeMaM: 1) Orrpe.n:erreHwe 11CKOMOH cpH3Mt.JecKoii BeJII1l.JMHhi w ee no­
rpernHOCTM M3 np.HMhiX MHoroKpaTHhiX M3MepeHI1H. 2) Onpe.n:erreHwe norpernHOCTI1 cpw3M­
t.JeCKOH BeJIMl.JMHhi npw M3BeCTHOM cpe,n:HeKBa,n:paTMl.JHOM OTKJIOHeHMM. 3) Onpe.n:erreHwe 
norpeUIHOCTM cpw3Ml.JeCKOH BeJIMl.JMHhi 113 KOCBeHHhiX e,n:MHI1l.JHhiX M3MepeHMH. 4) Orrpe.n:e­
rreHI1e npe.n:erra .n:onycKaeMOH norpeUIHOCTM cpe,n:cTBa M3MepeHM5I. IIorre .n:onycKa, I<rracc 
TO'LJHOCTM. 

Onpe.n:erreHwe napaMeTpoB cpyHI<UMOHarrhHOH 3aBI1CMMOCTM w wx norpel.llHOCTeii M3 
aHaJII13a pe3yrroTaTOB COBMeCTHhiX M3MepeHMH. IIpaBwrra np11Be,n:eHM5I norpeUIHOCTeH rrpw 
e,n:MHMl.JHhiX M MHOrOKpaTHhiX 113MepeHI15IX. 

3.3 TeMbl onpocos ua 3aHHTHHX 
0rrpe,n:erreHMe OCHOBHhiX IIOH5ITI1H .IJ:MCUMIIJ111Hhl M CB5!3aHHhiX C HMMM TepM11HOB. 

Porro MHcpopMaUMOHHhiX TexHorrorw:ii B o6pa6oTI<e pe3yrroTaTOB M3MepeHMH. 3Hat.JeHwe 
cpyH,n:aMeHTaJibHOH M MaTeMaTMl.JeCI<OH no,n:rOTOBI<M MH)I(eHepa-I<OHCTpyi<TOpa-TeXHOJIOra. 
IIpe,n:MeT, uerrh w 3a,n:at.JM ,n:11cuwnrrMHhi. XapaKTepwcTI1Ka MaTepwarra ,n:I1CUMIIJIMHhi 11 ero 
CTpyKTypa. 

IIpe,n:eJibHOe pacrrpe.n:erreHwe. Pacrrpe.n:erreHI1e raycca. Pacrrpe.n:erreHwe CToiO,n:eHTa. 
AnnpoKCMMaUM.H MeTo,n:oM HaMMeHhlllMX KBa,n:paToB: rrapaMeTpoi rrwHeHHOH 

3aBMCMMOCTM M MX rrorpeUIHOCTM. K03cpcpHUMeHT J111HeHHOH KOppeJI.HUMM. 
A6corriOTHhie w OTHOCMTerrhHhie rrorpeUIHOCTI1. 3Hal.Jai.IJ;11e uwcppoi. IIorpeUIHOCTM B 

KOCBeHHhiX M3MepeHM5IX. 
Onpe.n:erreHwe MCKOMOH cp113Mt.JecKoii BeJII1l.JMHhi w ee norpernHOCTM M3 rrp.HMhiX wrrw 

KOCBeHHhiX e,n:wHMl.JHhiX M3MepeHI1ii. Orrpe.n:erreHI1e MCKOMOH cpw3Mt.JecKoH: BeJII1l.JMHhi wee 
rrorpeUIHOCTM M3 np.HMhiX wrrw KOCBeHHhiX MHOroKpaTHhiX M3MepeHMH. Orrpe.n:erreHI1e 
napaMeTpOB cpyHKUMOHaJihHOH 3aBMCMMOCTM M MX rrorpeUIHOCTeH M3 aHaJIM3a pe3yJioTaTOB 
COBMeCTHhiX M3MepeHMH 

3.4 3K3aMeuanuouuhle sonpochr 
- 1. KrraCCMcp11KaUM5I M3MepeHMH. l13MepeHI15I IIp5IMbie, KOCBeHHbie, COBMeCTHhie M 

coBoKynHoie. 2. Krracc11qmKaUM.H MeTo,n:oB M3MepeHM5I <I>B. MeTo.u Henocpe.ucTBeHHOH 
OUeHKM 11 MeTO,U cpaBHeHM5I C MepOH. 3. CyTo nOH5ITMH: M3MepeHMe, MCIIhiTaHI1e, KOH­
TpOJih 4. Krracc11cp11KaUM.H rrorpeUIHOCTeii . CwcTeMaTI1l.JeCKI1e 11 crry-qa:iiHoie rrorpeUIHOCTM. 
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5. IlpaBHJia C)'MMHpOBaHH5I IIOrpeiiiHOCTeH (HeHCKJIIOl.JeHHbie OCTaTKH CHCTeMaTHl.JeCKHX 

rrorpeiiiHOCTei1 H cnyqai1Hbie rrorpeiiiHOCTH) .. 6. ,ll.osepHTeJibHbiH HHTepsarr rrorpeiiiHO­

CTH. 7. KnaccH<pHKanH5I cpe.n:cTB H3MepeHHi1 (CH.). 8. MeTporrorHl.JeCKHe xapaKTepHCTHKH 

CH.. 9. IlorpeiiiHOCTH cpe.n:cTB H3MepeHH5I, HX HopMHposaHHe. Knaccbi TOl.JHOCTH CH. 10. 
06pa6oTKa pe3yJibTaToB rrp5IMbiX o.n:HoKpaTHbiX H3MepeHHH. 11. Orrpe.n:erreHHe pe3yrrhTaTa 

H IIOrpeiiiHOCTH KOCBeHHbiX H3MepeHHH. 12. 06pa60TKa pe3yJibTaTOB IIp5IMbiX MHOrO­

KpaTHbiX paBHOTOl.JHbiX H3MepeHHH. 13. BH.D:bi H uerrH H3MepeHHH. IlpHMep cosMeCTHbiX 

H3MepeHHH, H3 KOTOpbiX IIOJiyl.JalOTC5I MHOrOKpaTHbie H3MepeHH5I O.lJ:HOH <}:>H3Hl.JeCKOH Be­

JIHl.JHHbi H HX CTaTo6pa6oTKa. 14. Ilpe.n:errbHOe pacrrpe.n:erreHHe. Pacrrpe.n:erreHHe raycca. 

15. Pacrrpe.n:eneHHe CTbiO.D:eHTa. Ko3<1_)<}:>HnHeHTbi CTbiO.D:eHTa. 16. ArrrrpoKCHMaUH5I MeTo­

.n:oM HaHMeHblllHX KBa.n:paTOB. IlapaMeTpbi JIHHeHHOH 3aBHCHMOCTH H HX IIOrpeiiiHOCTH. 

17. ArrrrpoKCHMaUH5I MeTO.lJ:OM HaHMeHbiiiHX KBa.n:paToB. Ko3<}:><j:lHUHeHT JIHHei1Hoi1 Koppe­

JI5IUHH. 18. A6COJIIOTHbie H OTHOCHTeJibHbie rrorpeiiiHOCTH. 3Hal.Jalli,He UH<}:>pbi. 19. Ilo­

rpeiiiHOCTH B KOCBeHHbiX H3MepeHH5IX: a) o6mee rrpaBHJIO; 6) B C)'MMaX H pa3HOCT5IX; B) B 

IIpOH3Be.D:eHH5IX H l.JaCTHbiX. 20. IlorpeiiiHOCTH B KOCBeHHbiX H3MepeHH5IX: a) <}:>yHKnHH 

O.lJ:HOH rrepeMeHHOH; 6) CTerreHHOH <}:>yHKUHH. 21. IlorpeiiiHOCTH B KOCBeHHbiX H3MepeHH-

5IX: a) YMHO)KeHHe H3MepeHHOH BeJIHl.JHHbi Ha TOl.JHOe l.JHCJIO; 6) <}_)yHKUHH HeCKOJibKHX rre­

peMeHHbiX. 22. Orrpe.n:eneHHe HCKOMOH <}_)H3Hl.JecKoi1 serrHl.JHHbi H ee rrorpeiiiHOCTH H3 

rrp5IMbiX HJIH KOCBeHHbiX e.n:HHHl.JHbiX H3MepeHHi1. 23. Orrpe.n:erreHHe HCKOMOH <}:>H3Hl.JeCKOH 

BeJIHl.JHHbi H ee IIOrpeiiiHOCTH H3 IIp5IMbiX HJIH KOCBeHHbiX MHOrOKpaTHbiX H3MepeHHH. 24. 
Orrpe.n:eneHHe rrapaMeTpOB <PYHKUHOHaJibHOH 3aBHCHMOCTH H Hx rrorpeiiiHOCTei1 H3 aHa­

JIH3a pe3yJibTaTOB COBMeCTHbiX H3MepeHHH 25. PeiiieHHe 3a.D:al.JH 06 orrpe.n:erreHHH HCKO­

MOH <1_)H3Hl.JeCKOH BeJIHl.JHHbi H ee rrorpeiiiHOCTH H3 IIp5IMbiX MHOrOKpaTHbiX H3MepeHHH. 

26. PeiiieHHe 3a.n:al.JH o6 orrpe.n:erreHHH rrorpeiiiHOCTH <}:>H3Hl.JecKoi1 BeJIHl.JHHbi rrpH H3BeCT­

HOM cpe.n:HeKsa.n:paTHl.JHOM OTKJIOHeHHH. 27. PeiiieHHe 3a.n:al.JH o6 orrpe.n:erreHHH rrorpeiii­

HOCTH <1_)H3Hl.JeCKOH BeJIHl.JHHbi H3 KOCBeHHbiX e.D:HHHl.JHbiX H3MepeHHH. 28. PeiiieHHe 3a.n:a­

l.JH o6 orrpe.n:erreHHH rrpe.n:erra .n:orrycKaeMoi1 rrorpeiiiHOCTH cpe.n:cTBa H3MepeHH5I. Ilorre .n:o­

rrycKa, KJiaCC TOl.JHOCTH 29. IlpaBHJia rrpe.D:CTaBJieHH5I pe3yJibTaTOB H3MepeHHH. 

3.5 TeMhi KOHTpOJihHhiX pa6oT 
1) Crroco6bi JIHHeapH3aUHH 3KcrrepHMeHTaJibHbiX 3aBHCHMOCTei1. Orrpe.n:erreHHe 

rrapaMeTpOB JIHHeHHOH 3aBHCHMOCTH H HX rrorpeiiiHOCTeH. 

2) Orrpe.n:eneHHe rrapaMeTpos <PYHKnHoHaJibHOH 3aBHCHMOCTH H HX rrorpeiiiHOCTei1 

H3 aHaJIH3a pe3yJibTaTOB COBMeCTHbiX H3MepeHHH. 

4 MeTo.l(uqecKue MaTepuaJihi 
,ll.n5I o6ecrrel.JeHH5I rrponecca o6ylfeHH5I H peiiieHH5I 3a.n:aq o6yqeHH5I HCIIOJib3YIOTC5I 

crre.n:Y~Qrn:He MaTepHarrbi: 

- MeTO.lJ:Hl.JeCKHe MaTepHaJibi, orrpe.n:eJI5IIOW:He rrpou_e.n:ypbl OUeHHBaHH5I 3HaHHH, 

yMeHHH, HaBbiKOB H (HJIH) OIIbiTa .n:e5ITeJibHOCTH, xapaKTepH3YIOIII,HX 3Taiibi <}:>op­

MHpOBaHH5I KOMIIeTeHnHH, COrJiaCHO II. 12 pa6oqei1 IIporpaMMbi. 

4.1. OcuosuaH JIUTeparypa 
1. TeopH5I OIIIH6oK H o6pa6oTKa pe3yJibTaToB H3MepeHHi1: yqe6Hoe rroco6He I IT. H. ,ll.po-

6oT; MHHHCTepcTBO o6pa3oBaHH5I H HayKH PoccHi1cKoi1 <Pe.n:epaUHH, ToMCKHH rocy.n:ap­

CTBeHHbiH yHHBepcHTeT CHCTeM yrrpasrreHH5I H pa.n:Ho3JieKTpOHHKH. - ToMeK : TYCYP, 

2011.- 83 c. (20 3K3. B 6H6JIHOTeKe TYCYPa). 

2. ABTOMaTH3aUH5I H3MepeHHH, KOHTporr51 H HCIIbiTaHHH [TeKcT] : yqe6HHK .n:rr5I sy3oB I K. 
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rr. JlaTbiilleHKO.- M . : AKa,n:eMIUI, 2012.- 320 c. (15 3K3. B 6H6JIHOTeKe TYCYPa) 
3. HHTeJIJieKTyaJibHbie cpe,n:CTBa H3MepeHHH [TeKCT]: yqe6HHK ,n:ml BY30B I r. r. PaHHeB. -
M. : AKa,n:eMH51, 2011.- 272 c (10 3K3. B 6H6JIHOTeKe TYCYPa) 

4.2. ,l(ODOJIHHTeJibHaH JIHTepaTypa 
1. Ou:eHKa rrorpeiiiHOCTeli H3MepeHHli : MeTo,n:HqecKHe YKa3aHH51 .IJ:JI51 czy,n:eHTOB scex 
cneu:HaJibHOCTeli I co cT. B. A. Myxaqes, co cT. A. II. Mara3HHHHKOB ; <l>e,n:epanbHoe 
areHTCTBO no o6pa3oBaHHIO, ToMCKHH r ocy,n:apcTBeHHbiH yHHBepcHTeT CHCTeM yrrpasne­
HH51 H pa,n:H03JieKTpOHHKH (ToMeK), Kacpe.n:pa cpH3HKH. -ToMeK : [6. H.] , 2009. - 24 c. (Ko­
JIHqecTBO 3K3eMIIJI51pos B 6H6JIHOTeKe TYCYPa - 2 3K3. ); 
2. MeTponorH51 H TeXHHqecKHe H3MepeHH51 : Yqe6Hoe rroco6He I B. <l>. 0TqanKo, 10. B. 
CsaposcKHli, B. E. 3pacTOB ; ToMCKHH rocy,n:apCTBeHHbiH yHHBepcHTeT CHCTeM yrrpasne­
HH51 H pa,n:H03JieKTpoHHKH. - ToMeK : TYCYP, 2007. - 230 c. (15 3K3. B 6H6JIHOTeKe TY­
CYPa); 
3. MeTponorH51, cTaH,n:apTH3aU:H51 H cepTHcpHKaU:H51 : yqe6Hoe noco6He I B. <l>. 0TqanKo; 
MHHHCTepcTBO o6pa3osaHH51 H HayKH PoccHliCKOH <l>e.n:epaU:HH, ToMCKHH rocy,n:apcTBeH­
HbiH YHHBepcHTeT CHCTeM ynpasneHH51 H pa,n:H03JieKTpOHHKH (ToMeK), Kacpe,n:pa 3JieK­
TpOHHbiX cpe,n:CTB aBTOMaTH3aU:HH H yrrpasneHH51.- ToMeK : TMI.J)l;O, 2010.- 208 c .. (24 
3K3. B 6H6JIHOTeKe TYCYPa). 
4. MeTponorH51, cTaH,n:apTH3aU:H51 H cepTHcpHKaU:H51 : yqe6Hoe MeTo,n:HqecKoe rroco6He I B. 
<l>. 0TqanKo ; MHHHCTepcTBO o6pa3oBaHH51 H HayKH PoccHM:cKoli <l>e.n:epaU:HH, ToMCKHH 
rocy,n:apcTBeHHbiH yHHBepcHTeT CHCTeM ynpasneHH51 H pa,n:Ho3neKTpOHHKH (ToMeK), Ka­
cpe,n:pa 3JieKTpOHHbiX cpe,n:cTB aBTOMaTH3aU:HH H yrrpasneHH51 . - ToMeK : TMI.J)J,O, 2010. -
52 c .. (15 3K3. B 6H6JIHOTeKe TYCYPa); 

4.3. Y11e6uo-MeTo.z:.uqecKoe noco6ue u nporpaMMHoe o6ecne11euue 
1. Ou:eHKa norpernHocTeli H3MepeHHli: MeTo,n:HqecKHe YKa3aHH51 K na6opaTopHbiM 
pa6oTaM I Myxaqes B. A. - 2012. 24 c. [3neKTpoHHbii1: pecypc] URL: 
h ttps :/led u. tusur. ru/ training!publications/1 099 
2. MeTpOJIOrH51 B OnTHqeCKHX TeJieKOMMYHHKaU:HOHHbiX CHCTeMax : yqe6HO-MeTO.IJ:HqecKOe 
noco6He ITO rrpaKTHqecKHM 3aH51TH51M H opraHH3aU:HH CaMOCT051TeJibHOH pa60Tbi 
cTy,n:eHTOB I A .E. MaH,n:enb. - ToMeK: TYCYP, 2012.- 28 c. [3neKTpoHHbiH pecypc] URL: 
http:// ed u. tusur.ru/ training/publ icationsl 1484 
3. MeTpOJIOrH51 H 3JieKTpopa,n:HOH3MepeHH51 B TeJieKOMMYHHKaU:HOHHbiX CHCTeMaX: 
MeTo,n:HqecKHe yKa3aHH51 no npaKTHqecKHM H ceMHHapcKHM 3aH51TH51M I ronHKOB A. M. -
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