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I UEII,I OCBOEHILfl, ilklCUI{[JII,IHhI

I{enxlara ocBoeHH{ Ar{crlr4nnr,rHbr .f, BJIf, ercx o6yueHne cryAeHToB :

cr4cTeMHoMy noAXoAy K yrlpaBneHHro KaqecTBoM 3neKTpoHHbrx cpeAcTB

(3C) Ha ocHoBe r4crroJrb3oBaHr4f, MoAenefi ynpaBneHr{s KaqecrBoM Ha pa3nzqHbrx

orarlax xH3HeHHoro rlr{Kna vrcp.envfl (npoexrnpoBaHr4e, [por,r3BoAcrBo u

3Kcrrnyarar\ufl 3C),

MaTeMaTLIKO-CTaTHCTI4TIeCKT,IM MeTO.{aM OIIeHKI4 Kar{eCTBa pr

MoAenr4p o Bankrfl. TexHoJI o f r4rr ec KHX rrpoqe c c o B rrp or,r3 Bo.{crg a 3 C ;

npr{MeHeHrrro cpeAcrB Bbrrrr4cnr4Temsofr TexHraKH Anfl perxeHur 3a4aq

aBTOMaTI43r4pOBaHHOfO aHAJII43A H yrrpaBJIeHHt KaTTeCTBOM TeXHOJIOfr4rreCKOrO

rpoqecca.

fianuan .{ncqrrnJILIHa ro3Bonqer Aarb AoIIonHr4TeJrbHbre 3naHrrfl,

Heo6xo4uurre cnequanvcry rlo .{aHHoMy HarlpaBneHuro, o MareMarl4Ko-

CTATHCTHAIECKHX METOAAX OI{EHKI,I KAqCCTBA U MOAENI4POBAHI4' TCXHOJIO|I,IqECKLIX

rpoqeccoB rrpor{3BoAcrBa 3C c qenblo nocnelyrcruero r4x ynpaBJreHr4.{ p.nfl

AOCTT4)KeHLrfl 3A\raHr{pOBaHHOfO ypOBHf, KaqeCTBa. o3HaKOMJreHr{e CTyAeHTOB C

ocHoBHbIMII HHCTpyMeHTaMI4 KOHTpOnq KarIecTBa, Jre)Kaqr4x B OCHOBe CI4CTeMbI

nceo6rqero ynpaBJlenr4fl. KarrecrBoM, rlo3BoJlrrr pa3BI,ITb npaKTr4rrecKr4e HaBbIKIz y

6y.qyqux anerlr4anr4croB rIO [pI4MeHeHHIo DTI4x Mero.qoB rrpu upoeKTrlpoBaHnvr Lr

rr3roroBJrenuu 3C.

2 MBCTO ArrCqU[JII4HbI B CTPyKTyPE OTIOII BO

,{ucquunuua <<VnpaBneHr4e KatrecrBou 3C> orHocl4Tct K AHcIIurnI4HaM

6asonofr qacru,

<Bxolurre>> KoMrrereHIIHuI Qopuupyrorct ilpu vsy.tenr4tr

npeArrrecTByloulr4x AI{crIr4IrJII4H, B TOM rII,ICne TaKI4X KaK: <@HSI4Ka>

<MarevrarLrKa>) (reopna Bepof,THocrefi., MareMaruqecKaf, crarucruxa),

<Marepualnr oneKTpoHHbrx cpe4crB), <<KoHcrpyl4poBaHue 3JIeKrpoHHbIX

cpeAcrB), <<MateMarur{ecKaq crarl,rcrl{Ka u ocHoBbI TeopIrI4 TorIHocrI4

SJreKTpOHHbrX CpeACTB>)



flonyuaevrble B npoqecce kleyqeHvrs, Kypca KoMnereHrlrau r,rcilonb3yrorcs npr4

I{3yrIeHHIl AI4cIII4[II4HrI <<KoiranrrorepHoe corrpoBoxAeHue xr43HeHHoro rlzKna

3JIeKTpoHHbIX cpeAcrB> rrpr4 BbrrroJrHeHHH eunycxuofi xnalzSraxaquonHoft

pa6 orrr 6arananp a v B npaKTr{qecrofi r4HxeHepuofr 4exreJrbHocrr,r.

2 KOMTIETEHUIIU OEYTIAIO IUETO C.fl , O OPMI,IPYBMbIE B PE 3YJIbTATE
o cB oEHvrfl, [vcw4rrJrr4Hbr (MoAyff )

B pe3ynbrare ocBoeHuf, AI4cTII4IIJII{HII o6y.r'aroquitcs, AonxeH o6laAarr
npo$ecczoHaJlbHblMlr (lIK) KoMrIereHIILI.sMI4 B r{acru Har{anbHbrx guaHuft, yleuuit u
HaBbIKoB, ueo6xo4uMblx B AarnHefiureM Ang upoQeccnoHallHoft opHeHTarIHr4 Lr

MOTHBT4p OBaHHO f O Vrcyltellnfl, AIdCt\WilnIjH yr{ e O H Of O nn aH a H anpaBn e Hr4r :

OnK-2 cnoco6uocrblo BblflBr.srb ecrecrBeHHoHayqHylo ayruHocrb

upo6leu, Bo3HI,IKaIoqrIX B xoAe npoSeccuoHanrHofi Ae{TenbH oerk\ rrp?rBneKarb

Anf, I4x pelreHllfl coorBercrnyrorqrzfr $rasraro-uareMarr{rrecrcrafi anfiapar;

OIIK-5 cnoco6uocrblo r4crroJlb3oBarb ocHoBHbre npr4eMbr o6pa6orrz u
lpeAcTaBJreHr{_fl sKcnepr{MeHTaJrbHbrx AaHHbrx;

OIIK-6 cnoco6uoorblo ocyrI1ecrBJl.f,rb rrorrcK, xpaHeHr4e, o6pa6orry 14

aHaJrr43IauSoplragu vr3 pa3nnrrHblx LIcror{Hr,rKoB u 6az AaHHbrx, [peAcraBurb ee

n rpe6yeuonr Qopnaare c lrcrroJrb3oBaHr4eM ran$opuar{rroHHbrx, KoMnbrorepHbrx rr

cereBbrx rexuolorzft;

O|IK-7 cuoco6uocrbro ytrr4TblBarb coBpeMeHHbre reHAeHrlr,rr4 pasBurr4fl,

Sopunpoearr npe3eHTarIr4H, HayrrHo-TexHnrrecKr4e

nrrnorueHHofi pa6orrr, o$opl,rnarr pe3yJrbrarbr

cTaTen 14 AOKIa.{OB
L

Ha Hayr{Ho-TexHr,rqecKI4x

rou$epeHrlr4{x;

IIK-6 roroBHocrbro BbrlroJrHrrb pacrler 14 rrpoeKTnpoBaHrre 4erarefi, y3JroB t4

uo4ynefi DneKTpoHHbrx cpeAcrB, B coorBercrBkru c rexHr4rrecKr4M 3aAaHI{eM c

I4 C rro Jr b3 O B aH 14 eM C p eA CTB aBTOM aTIr 3 aWV I]p O e KTI4p OB AHr4fl . ;

IIK-11 roronHocrbro opraHr43oBarb Merponorr{qecKoe o6ecue.reHrae

npoH3BoAcTBa 3neKTpoHHbIX CpeACTB.

3JreKTpoHrrKI4, i43MeplrrenbHoft u Bblr{r4crl4Temuofi TexHr4KH, raH$oprraaqr4oHHbrx

TexHoJroriafi n ceoeft npo S eccr4oHaJrbHoff 4exrerbHocrlr ;

IIK-3 roroBHocrbro

oTrreTbl lro pe3ynbraraM

I4ccneAoBartuit, B Br4Ae



B p e:yn rrare o c Bo envrfl AvrcrJr4nnrrHu o 6yvaro uufi cq Aonxe H :

3uarr:
- ocHoBHbre r4HcrpyMeHrbr KoHrpons KarrecrBa (OnK-2, OIIK-5);

- rrprrHrdzrrbr, MeroAbr H €LnropzTMrr SoprrazpoBaHr4r aBToMarlz3lapoBaHHbrx

cI,IcreM yrrpaBneHu{ Kar{ecrsoN{ 3C Ha pa3nurrnbrx 3Tarrax krx xr43HeHHoro IIrrKna

(onK-6, otIK-7);

- MeTOAbI aHArrI,'.3A, MOAenHpOBAHUfl 14 KOHTpOnq TeXHOJrOfr,rqeCKI4X

npoqeccoB rrpor.r3BoAcrBa 3C (OIIK-5 );

- rrpr4Hrlr4trbr u MeroAbI o6ecue.reHl4ff KoHTponenpl4foAHocrrr roronrrx 3C

(orrK-6);

- cTpyKTypHbre cxeMbr rroAcl4cTeM aBToMaTr43t4poBaHHofo KoHTpont

Kar{ecTBa I4 Ar4afHoQTVKvr, MeTOAbI 14 aJIfOpI,ITMbI pelxeH.I{Ifl. 3Alarr Ar4a|HOCTI4KI4

cocro.f,Hr4s 3C (O[K-7).

Yruern:

- npr4MeH.rrTb Ha [paKTr4Ke rIHcTpyMeHTbr KoHTpon-f, KarrecTBa u

ycraHaBnr,rBarb r4x rlocJreIoBareJlbHocrb B saBr4evrMocrr{ or rrocrasreHHofi rlenll

(tIK-3, [K-0);

- obocgonbrBarb nu6op KoHTponbHbIX ToqeK rrpr4 orrepardr{oHHoM KoHTpoJIe

TexHoJrofr.IqecKofo npoldecca u npoeKTl4poBarb recroBbre cxeMbr Anfl, aHanr43a

KarrecrBa rexHoJrorr4r{ecKoro rrpoqecaa nporl3BoAcrea 3C (nK- 1 1 );

- pazpa6arbrBarb MoAenr4 TexHoJIorI4rIecKHX ouepaIlIEft npou3BoAcrea 3C

(rrK-6);

- npr{MeH{Tb floAcucreMbl AI,IarHocrI4KIr Kar{ecrsa 3C (IIK-6);

Blaaerr:
- HHcrpyMeHTaMr4 coBpeMeHHbrx Bbltll4cJrr{reJrbHbrx cpeAcrB npn pa:pa6orxe

aBToMarr{3r4poBaHHbrx cr4creM KoHTpoJI{ Kaqecruu-1ilK-6;.



4 CTpvKTvPA rI COAEPXTAHIIE AI,ICqTIJII4HbI
O5[Iaf, TpyAoeMKocrb Arrcqr4rrJrr4Hbr cocraBJlter 3 sa.Ieruble eAI4HI4qu, 108 qacoB.
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5 OFPA3OBATEJIbHbIE TEXHOJIOINU

5.1. AnrraBHbre rr uHTepaKTuBHbIe Sopvrur odyveunn

C rlenbro SopvrupoBaHufl kr pa3Br4rr4r odrqenpoSecczoHarbHbrx 14

npo$eccuoHaJrbHbrx KoMnereHqrafi cry,aeHToB n yve6HoM npoqecce r4cnoJrb3yrorcfl

aKTlrBHbre H r{HTepaKTr,rBHbre $opurr npoBe.{eHns. 3aHflTufi (npo6neMHoe H3noxeHu.l

yqeoHofo MaTepr4ana, AeJroBbre 14 poneBble I{fpbl, po3oop KoHKpeTHbrx cr4Tyar\LrLT Lr3

Ae.rrrenbHocrr4 npoSranrHsrx npe4npuxruft v opraHu3aunft) B coqeraHr4pl c

BHeayAr4ropHoft paSorofi .

5.2. Myl brrrMeAn fi nrte rexHoJrorll n o6y.reu un

JlexquoHuue 3anflTvrfl. npoBoAtrct B MynbruMegufinofi ayurroplr-z c

H CrroJrb3 o B aHr4eM KoMn broTepH of o BI{Ae oIIp o e KTop a u ay ALro cLIcTeMbI.

CryAeurarra qepe3 p'IHTPAHET-cafir AocryrlHbl KoHcrIeKr nerqufi 14

MeroAr{trecKr4e yKa3aHu.rr x CPC B 3neKTpoHHoM BI,I.{e, yue6Hue nu4eo$unbMbl rI

peKnaMHo-rzuSopvrarllroHHbre Marepnanbl npoSumHrrx npegnpwnuir. vr

oprannsaqufr.

6. OrIEHOrrHbrE CPBACTBA [Jrfl TEKyIIIETO KOHTPOJTfl

yCIIEBAEMOCTI{, [pOMEX{yTOrIHOft ATTECTAWVT IIO ?ITO|AM

ocBoEHtIrI AI,ICqIIIJII4HbI tI yIIEEHO-METOAIITIECKOE OEECTIETIEHIIE

CAMOCTO.fl TEJIbHOfi P.q.NOTbI CTYAEHTOB

6.1 BOIIPOCbI K 3ATIETY
t-

1. Ka.{ecrgo I,I Bo3MoxtHocrI,I efo oIreHKI4

2. CrpyxrypHble cxeMbl cLIcreMbI yllpaBneukrfl.KarrecrBoM

a

4,

Ct arucruqecxv ft pnq kr ero Qoprvu4poBaHl4e

f p aS rau e c KrI e MeroAbI rlp eA craB JreHlafl, craru crl,Iq e c Ko ro p fl na

5. r{ucreuuble MeroAbI rIpeAcraBJIeHI4t ararr4oTvrqecKoro Psp.a



6. CrarucruqecKa.snpoBepKarr4nore3

7. fiucrrepcuouurrfr aHarv3

8. KoppenaquoHHrrfr aHarrrr3

9. Ceur ocHoBHbrx r4HcrpyMeHToB ynpaBneHr4{ KarrecrBoM

1 0. PaccrannaHvre o6urefi H3MeHqI4Bocrr4 c noMorrlbro .qr4cnepcr4oHHoro

AHAIIKT3A.

I 1. [raarpanrua pa:6poca

12. fuarpavrua llapero

I 3. flpr,r.runuo*cneAcrBeHHa{ AHarpaMMa

14. Bu6op orIeHoK reHepanbHbrx xapaKrepucrr4K

15. Oupe4eneHrre AoBepr4TeJrbHbIX HHTepB€uroB orIeHoK reHepaJrbHbrx

xapaKTepr4CTHK

16. Oqeuxa reHepanbHoft cpe4seft c noMorrlbro cpeAHero 3HaqeHu-s

nrr6opxz

17. Oqesxa reHepanbHoft xapaKTepncrrrKr4 pacceuuaHr4fl, c noMorrlbro

nrt6opouubrx xap aKrepncrr{K.

18. Onpe4eneHue o6reua nu6opKl4 Anr orIeHKr4 reHepanbHbrx

xapaKTepr,rcrr{K c 3aAaHHoft roqnocrrro

19 . B rr6op r,rH$opuarr4BHblx [apaMerpoB Kar{ecrBa rexHoJrorzqecKoro

npoqecca

20. Bonpocrr npeo6pa:oBaHl4fl nH$opnaqrau

21. lloHqrue o rorrHocrvt u cra6lrJlbHocrr.r rexHoJrorr4rrecKoro rrpoqecca

22. AHarns Kar{ecrBa TII no KpI4TeplIflM Tor{Hoctu w cta6r4JrbHocrr,r

23. BuArr crarkrcrr4qecKoro KoHrpont

24. fpaHraqu perynnpoBanr4fl AJII KoHrpoJIbHbIX Kapr.

25. KonrporbHble Kaprbl Ant KonilqecrBeHHblx IIpI{3HaKoB.

26. KoHrponbHble Kaprbl Antr KatIecrBeHHbIX rIpI43HaKoB.

27. KprErepuz HapyureHufi rexuoror{qecKl4x npoqeccoB.

28. O6rqne cBe,qeHl4q o6 ouepaIII4oHHoM KoHrpone

29. KoHrponb IIeLIaTHIIX IIJIaT



30. Mero4u 14 cpeAcrBa oneparlnoHHoro KoHTponr B TexHoJrorr4rr

Mr,r Kpoc0opoK 14 Mr4KpocxeM

31. Cucreurt rexHl4qecKoro 3peHI,I.s B oneparl?roHHoM KoHTpone KaqecrBa

32. @yHrcqraonanrurrfi H napaMerpr,rqecKr4fi xoHrponb Kaqecrea 3C

33. AeroN4arr43r4poBaHHbre cncreMbl yfipaBreHu.f, Kar{ecrBonr 3C

34. O6rque iloH.f,Tu.fl o HaAelxHocrrl TexHoJroruqecKrrx flpoqeceoB

35. flonuureuue Korr4r{ecrBeHHbrx uoKasarerefr Haldxuoc:rz

BblnycKaenarrx n:4elufi

6.2 CAMOCTOflTEJIbHA.fl PAEOTA CTYNEHTOB

CaiMocroqreJrbHar pa6ora cryAeHToB BKnroqaer 3aKpenneHue

Teoperl4r{ecKofo Marepvana, rroAroroBKy K BbrrroJrHeHr4ro H 3arrlr4Te la6oparopHbrx

pa6or. Ocnoea caMocro.f,tetrHofi pa6orm

nl,ITeparypbr, paOora c KoHcrreKToM rerquft

eS$emueHocrr,r caMocro.flremsofi pa6oru

KOHCynbTATMI'4.

Cnucorc BonpocoB K caMocroqrelbHofi pa6ore cryAeHToB:

1. llerns KaqecrBa. Mecro MapKerrrHra B IrerJIe KarrecrBa npoAyKqlrz 3C.

2. Crarucrr{qecKr4fi pra 14 ero SopnrupoBaHl4e

3. KonrpoJrbHbre Kaprbr KaK r,rHcrpyMeHT yrlpaBneHufl KarrecrBoM.

4. Celm ocHoBHbrx HHcrpyMeHroB ynpaBneHut $arlecrBoM

5 . Paccna vrBanvre o5qefi r43MeHqr,rBocrl,I c noMorr{bro .{HcrrepcuoHHofo

AHAIILI3A.

6. [uarpaMMa par6poca

7. [uarpaMMa flapero

3C

- H3yr{eHr,re peKoMeHAyeuoft

14 B IrlHrepuere. flosrrrueHuro

cnoco6crByror c14creMarl4r{ecKr4e

8. Hosefirur4e r4HcrpyMeHTbr ynpaBneHl4t Kar{ecrBoM.



7 YIIEEHO.METONIIqECKOE II I4HOOPMAUIIOHHOE OEECIIETIEHI,IE
AIICUI4TIJIIIHbI

OcHosHafl Jrl{Teparypa

l. Yupaueuue KaqecrBoM: yve6uoe noco6ue/A.M.Enoxon - 2 v3A.,

uepepa6. H Aor. - M.: HI4U I,IH@PA-M, 2015. - 334 c.: 60x90 1116. - (Bucruee

o6pa:onaHue: Far<alaepuar) (llepenner) ISBN 978-5-16-010389-1,

http ://zn4ni urn.com/catalo g.php?bookinfo:4 86424

2. KeanuNaerptrfl u cucreMHblfi aHaJrLr3: V.re6Hoe uoco6ue I B.W.

Krapunnos. - 2-e Lr3A., crep. - M.: HI4II ['IHOPA-M; Mu.: Hon. 3HaHr4e, 2014. -

44A c.: un.; 60x90 1116. - (Bucuree o6paeoBaHrae: Eaxalanpraar). (nepeuner)

ISBN 978-5-I6-005464-3, http://znanium.com/catalog.php?bookinfo=429148

3. SxoHounxa Kar{ecrBa, craHAapru3apu vr cepru$urarJnvr:

V.re6./O.A.JIeouon, f.H.TenracoBa 14 Ip.; nol o6rq. pe4. npo$. O.A.JIeoHoBa -

M.: HI4U I4H@PA-M,2014 - 251c.: 60x90 1116 + ( Aon. v^ar. znanium.com). -

(BO: Earananp.). (n) ISBN 978-5-t6-00537r-4.

http ://znaniurn.com/catalog.php?bookinfo:3 63 84 I

{onolnureJlbHafl Jrr{Teparypa

1. Ctau4aprbr r{ KarrecrBo TIpoAyKIII{I4: V.re6uo-upaKrr,rqecroe uoco6ue

/ IO.H. EepuoncxuEr,. - M.: @opyru: HI,U ['IHOPA-II4,2014. - 256 c.: 60x90 1116. -

(Bucuee o6pa:onaune). (nepenner)

http ://znanium. com/catal og. php?bookinfo:44 I 366

ISBN 978-5-91134-838-0,

2. Ynpanleune KarrecrBoM: yve6noe nocolnelA.M.Eroxoe - 2 Lr3il.,

uepepa6. r.r Aor. - M.: HI4U I4H@PA-M,2015. - 334 c.: 60x90 1116. - (Bucruee

o6pasonauue: Ear<aranpuar) (llepenrer) ISBN 978-5-16-010389-1,

http:llmanium.com/catalog.php?bookinf o:486424

3. lIaHKos JI.H., Acranxrrq 8.P., !olronnf.(D., Enrpa$on B.B. Ocuonrt

rrpoeKTr4poBaHufl. sneKTpoHHbrx cpeAcrn: Vqe6Hoe noco6ne. - Bra.quirtup:'kIsl-

no BlaAuM. roc. yH-ra, 2007. - 239 c. Korn.{ecrBo oK3eMnJI.flpoB B 6u6lzorere

BnfY 50 urr.

IIporpanrMHoe o6ecueqeH I{e It Ir HTepHer-pecypcbl

I . http:l/www.iso9000.ru/



2. httg//demin g. b)..ru1

3. http ://www. standard.ru

llpu nrruonHeHr4rr na6oparopHblx pa6or ncrloJlb3ylorcs rraKerbr rrporpaMM

SolidWorks, Kompas, MS Word, MS Exel.

8 MATEPtr{A,TbHO-TEXHI,IqECKOB OFECTIEIIEHI4E AIICUUIIJILIHbI

MarepuaJrbHo-TexHl4rrecKoe o6ecueqeHl4e AHcrII4rrJII{Hbr BKJIIoqaer :

- o6opyAoBaHr4e anertrr4arrn:uponaHnoft na6oparopzr.r (330-3)

KoMrrbrorepHbre repMrlHanbr c [polpaMMHbIM o6ecne-reHrreM SolidWorks,

Kompas, MS Word, MS Excel.

- 3neKTpoHHbre sailvrckr KoHcrreKTa rexqzft (ruynrrral,re1na rrpe3eHTaquu) ua

cepBepe r<aSe4prr.

- ['IHTPAFIET-cepnep roxanrsofi cerl4 r<a$e4pu c Wi-Fi - poyrepoM

6ecnpoaoAHoro Aocryna Ha reppl4r opr4kr noMelqeHrafi rcaQeapu.



Pa6o.ra{ nporpaMMa Ardcrltartnr,rHbr cocraBneHa B coorBercrBI4ll c rpe6onauusrr,rra @fOC BO

rro HarrpaBneHrrro 1 1.03.03 KoucrpyupoBanlle 14 TexHoJIofIrt gneKTpoHHbIX cpeAcrB

Pa6ouyro rporpaMMy cocraBun AoueHr rca$. B3CT Bapar<IaH A.A.
(OI4O, uoAnucr)

Peqeuseur
(npe4cranurem pa6oroAareJrt) Ha.ranruuK KO non A.Lil.

(uecro pa6oru, AorxHocrr, OI4O,

flporpavrvra paccMorpena u o4o6peHa Ha 3aceraHuu xa$egpu ESCT

llpororor J\b 4 or -L0J22g!5 roaa

3aee4yrorqnft rca$e,upoft B3CT Cyuxosa n.T. \l-
(OI4O, roAnucr)

Pa6oqas nporpaMMa paccMorpeHa r{ oAo6peHa Ha 3ace4a:atrtr yue6uo-nleroAuqecKofi xolrncczu

HarpaBneHeu 1 1.03.03 KoHcrpyupoBaHr{e 14 rexHoJlorut aneKTpoHHr,IX cpeAcrB

flpororo.n Nb 4 or f0]2-4J5 roxa

llpe.qcelareJlb KoMl{ccr,ru CyruKoea II.f .

(OI4O, noAnucr)


