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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2025 - 2026
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMATU3UPOBAHHBIX CHCTEM YIPABJICHUS

[IpoTokosm o 20 . Ne

3aB. kadenpoii C.M.KHIIpCCB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogoOpena uist peanmsarmu B 2026 - 2027
y4eOHOM rojiy Ha 3aceqanuu KadeaApbl ABTOMATH3HPOBAHHBIX CUCTEM YIIPABIICHUS

[IpoTokosm oT 20 . Ne

3aB. kadenpoit C.M.KHJIpCCB




1 eyt ocBOEHUSI AUCHHTLIAHBI (MOTYJI51)

- (¢opMUpOBaHHE Y OOYYAIOMIUXCS 3HAHWN 1O CHCTEMaM YIPABJICHHS POU3BOJCTBOM,
TEXHOJIOTHEH W KadecTBOM  Juigs  Oosiee  3GQEKTUBHOW  pealu3aldd  CHCTEMBbI
ABTOMATH3UPOBAHHOTO U ABTOMATHYECKOTO YIPABICHHS TEXHOJIOTHYSCKUM IIPOIIECCOM;

- (¢dopmupoBaHue y oOOy4arolmuxcs YIUIYOJNIGHHBIX 3HaHUH B 00JacTH METOJOB
MaTEeMaTH4YEeCKON CTATHMCTUKH, HAa OCHOBE KOTOPBIX MPHUHUMAIOTCS PEIICHHUS 110 OICHKE M
yrnpaBieHui0  3()(PEKTUBHOCTBIO  PEATM30BAHHOW  CHCTEMbI  aBTOMATH3HPOBAHHOTO U
ABTOMATHYECKOTO YIPABJICHUS TEXHOJIOTHYSCKHM IPOIIECCOM

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOorpaMmsl

Juctunnuna CUCTeMBbl YIPaBJICHHS MPOU3BOJICTBOM, TEXHOJIOTHEN M KAYECTBOM BXOJIUT
B 4YacTh YYeOHOro IuiaHa G(OPMUPYEMYIO YYACTHHKAMU OOpa30BaTEIbHBIX OTHOIICHUI
00pa30BaTeIbHOM IPOrpPaMMBI.

Jnst  u3ydeHHus  TUCHUIUIMHBI ~ HEoOXoauMbl  3HaHWsI  (YMEHUs,  BIAJCHHS),
chopMHUpOBaHHBIE B pe3y/IbTaTe U3yUCHHS TUCITUTIINH/ TPAKTHK:

ABTOMAaTH3UPOBAHHBIE CUCTEMbI HAYYHBIX UCCIEOBAHUI

3HaHus (yMEHUS, BIIAJICHUS), TTOTYICHHBIC TIPH U3YYCHUH JAHHOW JUCIUIUIMHBI OyayT
HEO0OXOUMBI JUTsl U3YUCHUS TACIIUTUTAH/TIPAKTHK:

[Tpown3BoaCTBEHHAA-TIPENTUIIOMHAS TPAKTUKA

[ToaroroBka K 3auTe U MPOIIEIypa 3alIUThI BEITYCKHOM KBaTU()UKAITMOHHOW PabOTHI

3 Komnerenuun o0yuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/IbTaThl 00y4eHHUs

B pe3ynbprare ocBoeHHs IUCHMILINHBI (MOyIs) «CHUCTEMBI yIIpaBJIEHUS IPOU3BOACTBOM,
TEXHOJIOTHEH U Ka4eCTBOM» 00YUaIOIIMNCS JOJKEH 001a1aTh CIEAYIONIMMH KOMIIETEHIIMSMU:

Ko nanukartopa NHaukaTtop JOCTHKEHUS KOMIICTCHITUN

[IK-2 Cnoco0OeH npUMEHSTh CpeICTBA KOHTPOJIS U PETYIUPOBAHUS TEXHOJOTHYECKUX (PaKTOpPOB
IpH pa3paboTKe U peanu3alii CUCTEMbl aBTOMATU3UPOBAHHOTO YIPABIIEHUSI 0CO00 CIIOKHBIMU
TEXHOJIOTHYECKUMHU MPOLIECCaMU TEPMHUUECKON U XUMUKO-TEpMUUECKON 00paboTKH

IIK-2.1 Onpexnenser oONIYI0 CXeMY CHCTEMBl aBTOMAaTH3UPOBAHHOTO YITPaBJICHUS
cornacHo 3agagHoM cTpykrype ACY TII u BeimoaHseT € peam3anuio

[1K-2.2 BreiOupaer cpeacTBa KOHTPOJST M PEryJIMPOBAHUS TEXHOJIOTHYECKHX
(haKkTOPOB COrIaCHO TPEOOBAHUIM

I1K-2.3 Omnpepensier 3¢ heKTUBHOCTD peann30BaHHON CHUCTEMBI
ABTOMATH3UPOBAHHOTO U aBTOMATHYECKOTO YIPABICHHUS TEXHOJIOTHYECKUM
IPOIIECCOM




4. CTpyKTypa, 00b€éM U coep:KaHue TMCIUIIJIMHBI (MOAYJIs1)

OO0mast Tpy1I0eMKOCTh AUCIUILTMHBI COCTABIISIET 4 3a4eTHRIX equHuI 144 akan. yacoB, B TOM YHCIIE:

— KoHTakTHas pabora — 48,05 akas. 9acos:
—aynuTopHas — 45 akaJ. 4acoB;

— BHeayauTopHas — 3,05 akaj. 4acos;

— camocTosiTenbHas pabota — 60,25 akaz. 4acos;

— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— MMOATOTOBKA K AK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynurtopHast
KOHTaKTHas pabora

(B akaj. Jacax) Bun

CaMOCTOSITEIIbHOM
paboThI

Pasnen/ tema
JIACLIMIIIIMHBI

Cemectp

nal. | mpakr.
3aH. 3aH.

JIek.

CamocTosTenpHast
pabota cryaeHTa

dopma TeKyILEero
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEXYTOYHOMN
aTTeCTaLlu1

Kon
KOMIIETEHIIUH

1. Cucremsl YIIPaBJICHUS
IIPOU3BOJICTBOM, TEXHOJOTHUEH U
Ka4yeCTBOM

CaMOCTOsATEIbHOE
U3Yy4YCHHE YUEOHOM
U Hay4HO
JIUTEPATYPBHI.
TTouck
JIOTIOJTHUTEILHOM
MaTepHasoB o
TeME.

1.1 WuterpupoBaHHbIe
CUCTEMBI YIIpaBJICHUS 1 2
MPOM3BOJCTBOM

YerHblit onpoc

IK-2.3

CaMOoCTOsATEIbHOE
U3y4YCHUE YYCOHOM
U Hay4HO
JIUTEPATYPBHI.
TTouck
JIOTIOJTHUTEIBHOM
MaTepHasoB o
TeMe

1.2 3amaun MES cucrem 3 1 2

YerHbll onpoc

IK-2.3

CamMocTosTeNbHOE
HU3ydeHHe yueOHOH
U HAY4HO
JIUTEPATYPHI.
TTouck
JIOIOJIHUTEIHLHOU
MaTepHasIoB O
TEME

1.3 I'ubkue
MIPOM3BOJICTBEHHbBIC 1 2
CHCTEMBI

VYerHbll ompoc

IK-2.3




1.4 Cucremsl ynpaieHUs
pecypcamy IpeaIpusTUst

CaMoCTOsATEIBbHOE
u3ydyeHue yueOHol
U Hay4HO
JUTEPATYPBHI.
Ilouck
JIOIIOJTHUTEILHOM
MaTepHaJIoB O
TeMe

YcrHblit onpoc

IK-2.3

Wroro no pazneny

2. CraTucTUYeCKHH  KOHTPOIb

kayectBa SPC

2.1 CTaTHCTHYECKHE
METOABl  OLEHMBAHUSA B
3a1a4ax MEHEHKMEHTA
KayecTBa

10

CamocrosiTenbHOE
u3ydyeHue yueOHoi
1 HAYYHO
JIUTEPaTypBbl.
[ouck
JIONIOJTHUTENbHON
MaTepHuasoB 10
teme. [loaroroska
oTueTa o
MPaKTUIECKON
pabote

YcTHBIN onpoc 1o
MPaKTUIECKON
pabote

IK-2.3

2.2 AHanuz W ynpaBieHHE
TIPOLIECCAMH. IIposepka
CTaTHCTUYECKUX TUIIOTE3

CamocrosiTensHOe
u3ydeHue yueOHoun
U Hay4HO
JIUTEPATYPBHI.
Tlouck
JIOTIOTHUTENBHOMN
MaTepHuasoB 110
teme. [logroroBka
oT4yeTa o
MPaKTHUECKON
pabote

YcTHbIH omnpoc 1o
MPaKTHIECKON
pabote

IK-2.3

2.3 CraThCTHYeCKHi
TIPUEMOYHBII KOHTPOJIb
Ka4yecTBa MPOAYKLIUH

CaMOoCTOsATEIbHOE
U3y4YCHUE YYEOHOM
U Hay4HO
JIUTEPATYPBHI.
TTouck
JIOTIOJTHUTEIBHOM
MaTepHasoB o
teme. Iloaroroska
OTYETa 110
MPaKTHIECKON
pabote

YcTHbIH onpoc 1o
MPaKTHIECKON
pabote

IK-2.3

24  Meronsl  KOHTPOJS
CcTaOUIILHOCTH TIpoIecca

CaMocTosATeNbHOE
H3ydeHHe yueOHOH
U HAYYHO
JIUTEPATYPHI.
TTouck
JIOIOJIHUTENHLHON
MaTepHasoB O
TeMme. IToaroroska
OTYETa 110
MPaKTHIECKON
pabote

VYerHbI# ompoc 1o
MPaKTHIECKON
pabote

IK-2.3




2.5 KoHTpoNbHEIE KapThl MO
KOJIMYECTBEHHOMY u
JIbTEPHATUBHOMY IIPU3HAKY

CamocrosiTennbHOe
u3ydyeHue yueOHoil
Y HAy9HO
JITEPATYPEHI.
Ionck
JIOTIOJTHUTENBHON
MaTepHaJIoB O
teme. [logroroeka
oT4era 1o
MIPaKTUYECKON
pabote

YcrHbIi onpoc 1o
MPaKTUIECKON
pabote

IK-2.3

2.6 Crpatudukanus JaHHBIX

CamocrosiTenbHOE
u3ydyeHue yueOHoi
1 HAYYHO
JIUTEPaTypBhl.
[ouck
JIONIOJTHUTENbHON
MaTepHuasoB 10
teme. [loaroroska
oT4yeTa o
MPaKTUIECKON
pabote

YcTHBIN onpoc 1o
MPaKTUIECKON
pabote

IK-2.3

2.7 YrpapieHHe MpoIeccoM
U €ro BOCIPOU3BOAUMOCTb

CamocrosiTensHOe
u3ydeHue yueOHoun
U Hay4HO
JIUTEPaTyphl.
Tlouck
JIOTIOTHUTENBHOMN
MaTepHuasoB 110
teme. [logroroBka
oT4yeTa o
MPaKTHUECKON
pabote

YcTHbIH onpoc 1o
MPaKTHIECKON
pabote

IK-2.3

2.8 MHoromepHbIit
CTaTHUCTUYECKUH  KOHTPOJIb
MIPOLIECCOB

CaMOoCTOsATEIbHOE
U3y4YCHUE YYEOHOM
U Hay4HO
JIUTEPATYPBHI.
TTouck
JIOTIOJTHUTEIBHOM
MaTepHaJIoB O
teme. Iloaroroska
OTYETa 110
MPaKTHIECKON
pabote

YcTHbIH onpoc 1o
MPaKTHIECKON
pabote

IK-2.3

2.9 Cucrema SPC B SCADA
Intouch

8,25

CamMocTosTeNbHOE
U3yUYCHUE YICOHOM
U HAYYHO
JIUTEPATYPHI.
TTouck
JIOIOJIHUTENLHON
MaTepHasIoB O
Teme. IToaroroska
OTYETa 110
MIPaKTUIECKON
pabote

VYerHbIH ompoc 1o
MPaKTHIECKON
pabote

IK-2.3




Hroro o pasneny 11 30 52,25
Hroro 3a cemectp 15 30 60,25 9K3aMeH
Hroro mo mucHuIuIAHe 15 30 60,25 9K3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

JUia  peanmu3zauuM  NPEAyCMOTPEHHBIX BUIOB Y4eOHOM paboThl B KayecTBE
00pa30oBaTeNIbHBIX TEXHOJIOTHIA B MIPETIOIaBAaHUH AUCIUILTUHBI HCIIOIb3YIOTCS:

TpaauumonHeie 00pa3oBaTeIbHBIE TEXHOJIOTUN — MH(OPMAIIMOHHAS JIEKIUS (BBOAHYIO
JEKILHIO, T€ AAET NEPBOE MPEACTABICHUE O IPEAMETE U 3HAKOMCTBO CTYJIEHTOB C HA3HAYEHUEM
U 337ja4aMu Kypca); JEKIUU — KOHCYJIbTallu1, U3JI0KEHHE HOBOTO MaTepHaja COIMpPOBOXKIACTCS
IIOCTAaHOBKOM BOIIPOCOB M JUCKYCCHEH B IOHCKAX OTBETOB Ha 3TU BOIPOCHI; JIaAOOpaTOpHbIE
paboTHI.

Texnonoruu npoOiaeMHOro o0ydeHHs] — MPOOJIEMHBIE JIEKUUU SBISETCA PE3yJIbTaTOM
YCBOGHUS TIOJMY4EHHOW HMH(OPMAIMKM TOCPEJCTBOM TIOCTAHOBKM MPOOJIEMHOT0 BOMpoca M
[IOMCKa IIyTeH €ro peuieHus; JadopaTopHble padOThl € MCHIOJIb30BAaHUEM IPOOJIIEMHOTO
oOyueHue, KOTOPOE 3aKJII0UAETCs] B CTUMYIMPOBAHUHU CTYJEHTOB K CAMOCTOSTENILHON «JJ00BIuEe)
3HAHUN, HEOOXOAUMBIX JUISl PELIEHUS] KOHKPETHOM IPOOIIEMBI.

NHpopmanmioHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTMM — B XOJ€
MIPOBEJICHUS] JIEKIMOHHBIX 3aHATHI TNpeaycMaTpUBAEeTCsl HCHOJIb30BAaHUE AIIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepHaia (JeKUUU-BU3yalu3allun), Ucroyb3oBaHue VHTepHET pecypcoB
JUIS IPOMEXKYTOYHBIX aTTECTALIMHA U TPOBEPKU OCTATOUHBIX 3HAHUM

JIeKUMOHHBI MaTepHall 3aKpervisieTcsi B XOJie MpakTU4YeCKHX paboT, Ha KOTOPBIX
BBITIOJIHAIOTCS TPYNIIOBBIE WIIM MHIUBUIYaIbHbIE 3a/1aHUS 110 PO IEHHOU TEMe.

CamocrostenbHas paboTa CTUMYIUPYET CTYJEHTOB K CaMOCTOSITEIbHOW B IIpoLecce
MOATOTOBKH K YCTHOMY OTIPOCY, TECTUPOBAHUIO K UTOTOBON aTTECTAIIUH.

B xome mnpoBedeHMs JIEKIMOHHBIX 3aHATHM NpeaycMaTpUBAaeTCsl HCIOJIb30BaHUE
AIIEKTPOHHOTO JIEMOHCTPAIMIOHHOTO MaTepuana I0 COBPEMEHHBIM CHCTEMaM YIIpaBJICHHS
MIPOM3BOJICTBOM, TEXHOJIOTHUEHN U KAUECTBOM.

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOIH PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPeACTBA 1/ POBeAeHUs NPOMEKYTOUYHOM aTTeCTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE 00ecnieYeHHe AU CIUIIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypAa:

1. Topnenko, O. A. CTtaTUCTUYECKHE METOJbI B YIPABJICHUU KAYECTBOM . YYCOHHK W
npaktukym ais By30B / O. A. I'opaenko, H. M. Bopb6ans ; moa pegakuueii O. A. ['opiaeHKo. —
2-¢ u3n., ucnp. u gomn. — MockBa . M3matensctBo IOpaiit, 2024. — 306 c¢. — (Beicmiee
obpaszoBanue). — ISBN 978-5-534-12070-7. — Tekct : snektpoHHbiii // O6Gpa3oBaTeibHas
wiargpopma FOpait [caiit]. — URL: https://urait.ru/bcode/538119 (mata oOpaiueHus:
10.04.2024).

2. PoxkoB, H. H. Crarucrtuyeckue MeTOJIbl KOHTPOJSI M YIpPaBICHUS KaueCTBOM
npoayKiuK . ydyebHoe mocobue mis By3os / H. H. PoxxkoB. — 2-e u3g., mepepad. U gom. —
MockBa : WzpatenbctBo IOpaiit, 2024. — 154 c. — (Bricmiee oOpazoBanme). — ISBN
978-5-534-06591-6. — Tekcr : anexkrpoHHblit // ObpazoBaTenbHas miardopma FOpaiit [caiT]. —
URL: https://urait.ru/bcode/540092 (nara obpamenus: 10.04.2024).

0) lonostHuTEIBLHAS TUTEPATypa:

1. Moiizec, b. b. Cratucrtuueckue MeTOAbl KOHTpPOJII KadecTBa M 00paboTka
IKCIEPHUMEHTAIIBHBIX TAHHBIX | yueOHoe mocobue s By3oB / b. b. Moiizec, U. B. [lnoTHuKOBa,
JI. A. Peapko. — 2-e u3n. — Mocksa : U3narensctBo FOpaiit, 2024. — 118 c. — (Briciee
obpaszoBanue). — ISBN 978-5-534-11906-0. — Texkcr : anextpoHHbIit // OGpa3oBarenbHas
miatpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/542709 (mata oOparieHus:
10.04.2024).



https://urait.ru/bcode/538119
https://urait.ru/bcode/540092
https://urait.ru/bcode/542709

2. Cratuctuka : yaeOHHK 1715 By30B / B. C. Mxutapsu [u ap.] ; mox penakiueit B. C. Mxurapsina. —
3-e m3x., mepepad. u mon. — Mocksa : UsmarensctBo FOpaiir, 2024. — 503 ¢. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-18687-1. — Tekcr : snekrponHbiii // OOpa3oBarenbHast
wiargopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/545381 (nara oopamienus: 10.04.2024).

B) MeroauyecKkue yKasaHus:

1. Tperbsk, JI. H. OcHOBBI Teopun U NpakTUKU 0OpaOOTKH SKCIIEPUMEHTAIBHBIX IaHHBIX '
yuebHoe mocobue s By30B / JI. H. Tperwsik, A. JI. BopoObeB ; mox obmieii penakiueit JI. H.
Tpetbsik. — 2-e uzn., uctp. u nom. — Mocksa : M3narensctBo HOpaiit, 2024. — 237 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-08623-2. — Tekcr : snekrponHbiii // OOpa3oBarenbHast
wiargopma KOpaiit [caiit]. — URL.: https://urait.ru/bcode/539645 (nara oopamienus: 10.04.2024).

r) [Iporpammuoe o6ecneuenue u UnTepHeT-pecypceni:

IIporpammHoe obecneueHne

HanmenoBanme .

HO NQ )IOFOBOpa CpOK JCUCTBUA JIUILICH3NU
7Zip CBOOOJIHO  pacmpoCTpaHsIeMOe 0eccpovyHO
STATISTICAB.6 [K-139-08 o1 22.12.2008 0eccpoUuHO
MS Off_lce 2003 Ne 135 01 17.09.2007 0eccpouHO
Professional
FAR Manager CBOOOJIHO  pacmpocCTpaHseMOe 0ecCpovHO

IIpodeccuonanbHble 02361 JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
OnekTpoHHas 0a3a MepuoAMYEeCKUX u3maHuii East
View Information Services, OO0 «11BUC»

HanumonansHas HH(POPMAITMOHHO-aHATU THYECKAS

https://dlib.eastview.com/

cucrema — Poccuiicknit  mamekc  wayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposauus (PMHII)

ITouckoBas cucrema Axagemus Google (Google URL: https://scholar.qoogle.ru/

Scholar)

denepanbHOe  TOCYIapCTBEHHOE O0/DKETHOE

yUpexaeHue «DenepanbHbIid unctutyt|URL: http://www1.fips.ru/
IPOMBIILICHHOH COOCTBEHHOCTH

Poceniickas Tocynapcrsennas OubmmoTeKa. https://www.rsl.ru/ru/4readers/catalogues/
Karasioru

JIEKTPOHHEIE  pecypehl  Oubmiotekn MITY uu. https://host.megaprolib.net/MP0109/Web
I'.1. Hocora

Mexnynapoanas 0aza MOJHOTEKCTOBBIX KYPHAIIOB

Springer Journals

ApxuB HayuHbIX KypHaloB «HamnmoHanbHBIN

3IIEKTPOHHO-UH(OPMAIIMOHHBIN KoHIopimym» (HIT|https://arch.neicon.ru/xmlui/

HOHKOH)
9 MaTepHa/IbHO-TEXHHYECKOE oDecnevYeHne TUCIUILINHBI (MOIYJIs)

http://link.springer.com/

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecreueHue JUCHUITINIMHBI BKIIFOYACT:


https://urait.ru/bcode/545381
https://urait.ru/bcode/539645
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
http://link.springer.com/
https://arch.neicon.ru/xmlui/

1. Y4yeOHble ayTUTOPUH ISl IPOBEIICHUS 3aHATHIA JICKIIMOHHOTO TUMa (aya. 437)

MynbTUMeIUHHBIC CPENICTBA XPAHEHHUS, [IEPeJauul U MPEICTaBICHIS HHPOPMAaLIUU

2. Tlomemienus uis CaMOCTOSITEIBHON pabOThl OOyYArOMUMXCS WM JUISL MPOBEICHHS
MPAaKTUYCCKUX 3aHATHH (ay. 448)

[MepconansHbie KoMIbIOTEPHI ¢ akeToM MS Office, Berxoom B lHTEpHET U ¢ JOCTYIIOM
B 2JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

3. Y4eOHble ayIuTOPUH IJISl TPYNIIOBBIX U WHAWBUAYAIbHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJIS ¥ MPOMEKYTOUHBIX KOHCYIbTaIuii (aya. 448)

Jlocka, MyJlIbTUMEUIHBIN IPOEKTOP, IKPAH

4. Tlomemenue Ui XpaHEHHs W TPOPHIAKTHYECKOTO OOCIYy)KUBAaHHUS Yy4eOHOTO
obopynoBanus (aya. 445)

Crennaxu 1y XpaHeHUs y4eOHO-METOIMYECKU I JOKYMEHTALUH



[Tpunoxxenue 1

Y4eOHO-MeTOAUYECKOE 0O0ecTieYeHre CAMOCTONITeIbHOI padoThl 00y4arouxcs

IIo JUCHUIIIINHE «CucreMnl YIIpaBJICHHUA HPOU3BOJACTBOM, TEXHOJIOTHUEH M KauyeCTBOM)

MPeIyCMOTpPEHA BHEAYAUTOPHAS CAMOCTOSTeNIbHAS paboTa 00yJarOmMXCsi B BU/IE CAMOCTOSATEILHON

pOpadOTKU TEOPETUIECKUX BOIIPOCOB TI0 MPAKTHUECKUM paboTaM.
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Ilpumepnuie eonpocwl 013 camonpogepku

Hcrounuku cratucTruyeckoi nHGOpMaIMK B MEHEKMEHTE KaueCcTBa

CrnyyaitHoe coObITHE U IOHSTHE €r0 BEPOSATHOCTH

AKCHOMBI KJIACCUYECKOU TEOPUH BEPOSITHOCTEN U UX CIEACTBUS

VYcnoBHas BEpOSITHOCTh COOBITHS

[IpuMeHeHre OCHOBHBIX MPaBHJI TEOPHUU BEPOSATHOCTEH B 3aJadaX MEHEIKMEHTa
KayecTBa

[IpuMeps! ciydalfHBIX BEJIMUMH B 337]a9aX MEHEHDKMEHTA KauecTBa

JluckpeTHbIe CiTyqaifHbIe BEIMUWHBI, PSAJT pacpeieieHus U QYHKIUS pacipeaeeHus
UucnoBble XapaKTEPUCTHUKU JTUCKPETHOW CIy4yallHOM BENMYMHBI (MaTeMaTH4ecKoe
O’KHJaHHe, TUCTIepCHsl, CPEAHEKBAAPATUIECKOE OTKIIOHEHUE, MOMEHTHI)
HenpepriBHbIe cityyaiiHble BEMWYHMHBI, WX (DYHKUIMU pacrpeleleHus U IUIOTHOCTH
BEPOSITHOCTEH.

UucnoBble XapaKTEpUCTUKHU HEMPEPHIBHOM CIydailHOM BEJIMYMHBI M WX CBOMCTBA.
3aKOHBl pacCIpeieNieHNus CIy4yalHbIX BEJIMYMH, HCIOJIb3yeMble B YIPABICHUU
KauecTBOM: (OMHOMUANbHOE, paBHOMEpHOE, HOpMalbHOe, [lyaccoHa, nmokaszarenabHoeE,
ramMma-pacnpenielieHie M JAp.) U HUX XapakTepuctuku. lcmonb3zoBanue Tabmuiy
OCHOBHBIX PACIPEICICHUII.

[IpuMeHeHne 3aKOHOB pacHpeiesieHUs CIIy4ailHbIX BEJIMYMH IpU PEHICHUM 3a]1a4
MEHEPKMEHTa KadecTBa (onpeesieHue HHTepBaja 0)kKUIaeMOr0 pacCeuBaHus 1 JIp. ).
Cucrembl  CiIy4ailHBIX  BEJIMYMH, COBMECTHas IUIOTHOCTb  PACIpPENEIICHUS
BEPOSITHOCTEH.

Kosdduiment koppensun Mexay AByMs CIYYalHbIMU BEIMYMHAMH, KaK Mepa UX
CTOXacTUYEeCKOM cBs3U. [IprMepbl MCIOIb30BaHMs B 33ja4aX MEHEI)KMEHTa KaueCcTBa.
[lonaTHEe reHepanbHON COBOKYITHOCTH.

[TonsiTre cny4aitHOM BEIOOPKU M PYHKIIUU OT BEIOOPOYHBIX JAHHBIX (CTATUCTHKH).
Cratuctuueckas (QyHKIMS pacHpelieieHus W €€ IMpeACTaBIeHHe: TPYINIUPOBAHHBIN
CTATUCTUYECKUU PSAJ U TUCTOTPaMMa.

[TapameTpuueckoe TOYEUHOE OLIEHUBAHHUE IMApaMETPOB pacHpeAesieHUs] CIydailHbIX
BEJINYMH, IPUMEHSAEMbIX B MEHEIPKMEHTE KauecTBa.

CBoiicTBa TOUYEYHBIX OIIEHOK (OCTaTOYHOCTh, HECMEIIEHHOCTb, COCTOSITEILHOCTD,
3¢ GeKTUBHOCTD). MeTOIbl TOUEYHOTO OIICHUBAHMUSL.

ToueyHoe oleHMBaHUE MMapaMeTPOB OCHOBHBIX paclpeneneHuii (OMHOMUANbHOE,
paBHOMEpHOE, HopManbHOe, [lyaccoHa, moka3aTenbHOe, raMMapacipeeieHue u ap.).
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TOYHOCTP M  HANEKHOCTb OLICHOK XapaKTepUCTUK CIIy4alHOM  BEJIWMYMHBI,
MHTEPBAIILHOE OLICHUBAHUE.

ITocTpoenne 1OBEPUTENBHBIX HHTEPBAJIOB.

OnenuBanue KoOd(pQPHUIMEHTA KOPPENALMU JIByX CIy4alHBIX BEIMYMHAMH U
IIOCTPOCHHE JIMHENHOMN PErpeccuu B 3a/1a4aX MEHEDKMEHTE KaueCTBa.

MeTto1 HauMEHbBILIKUX KBAJpPaTOB.

OCHOBBI SKCHIEPUMEHTA 10 TPOBEPKE CTATUCTUYECKUX THIIOTES.

HyneBas u anprepHatuBHas runore3bl. CTaTUCTUKAa KpUTEpUs s IPOBEPKHU
TUIIOTE3bI ¥ BBIOOP €€ MOPOrOBOr0 3HAYEHHUS.

OmmOku epBoro u BToporo poja. [ToHsITHEe MOIIHOCTH KPUTEPUS B €r0 OTIEpaTHBHOM
XapaKTEPHUCTHUKHU.

CBs13b IPOBEPKHU CTATUCTUYECKUX TMIOTE3 C JOBEPUTEIHLHBIMUA HHTEPBAJIaMU.
[IpoBepka nmpocTENINX CTATUCTUYECKUX THUIIOTE3 11 HOPMAJIBHO PaCIpeNeIeHHBIX
CITyJailHBIX BEJIMYUH JUIsl OJTHOM U IBYX BBIOOPOK.

Kpurepun cormacus 5KkClepuMEHTAIIBHOTO PAaCIPEIEICHHUS C TEOPETUYECKUM.
[Ipumepbl NMpoBEpKH CTATUCTUYECKUX THIOTE3 MpPU PELIEHUH 3a/1ad yIpaBICHUS
KayeCTBOM U MPHUHITHU YIIPABICHUECKUX PELICHHH.

MeToap! CTaTHCTUYECKOTO KOHTPOJIA Ka4eCTBa PO TyKIUH.

CTaTUCTHKM  YHUCIIOBBIX XapaKTEPUCTHUK M3MEpPSAEMbIX IPU3HAKOB KadecTBa
npoaykuuu. KoHTpoJb Mo KOJIMYEeCTBEHHBIM U aJIbTEPHATUBHBIM IPU3HAKAM.
CraTuctrueckuil BBIOOPOYHBIA METOJT JJIs KOHEUHON COBOKYITHOCTH.
CratucTuueckuii  BHIOOPOYHBIA TPHEMOYHBIM KOHTPOJb, €ro  IPEANOCHIIKH,
IIPEUMYILECTBA U HEAOCTATKH.

WneanbHas U peasibHas ONEpaTHBHAs XapaKTEPUCTHKAa BBIOOPOYHOIO MPUEMOYHOIO
KOHTPOJIAL.

IIpueMouHbIli ypoBEeHb NIE(PEKTHOCTH, MPUEMOYHOE YKCIO, OpakOBOYHOE 4YHCIIO,
BEPOATHOCTh MPUEMKH, PUCKH NTOCTABIIMKA U TIOTPEOUTEINS U IPYTUe XapaKTePUCTHKI
KayecTBa BEIOOPOUYHOIO KOHTPOJISL.

dopMHpOBaHUE MJIAHOB BHIOOPOYHOTO MPUEMOUYHOTO KOHTPOJIS MO AlbTEPHATUBHBIM
IIPU3HAKAM.

[Ipumepsl  (opMUpoBaHMS IJAHOB BBIOOPOYHOIO KOHTPOJS C  3aJaHHBIMHU
XapaKTEPUCTHKAMHU 11 KOHKPETHBIX APTUH IIPOLYKLIHH.

ITonsTHE poLIECCa B MEHEIKMEHTE KaueCTBa.

HenpepbiBHBIE 1 TUCKPETHBIE CIy4aliHbIE IPOLIECCH (BPEMEHHBIE PSIbI).
BeposTHOCTHBIE XapaKTEPUCTUKH CIy4alHBIX IPOLIECCOB.

Peanuzauus cinydaiiHOTO mpouecca.

CraTucTyeckoe OLICHUBAHNUE BEPOATHOCTHBIX XapaKTEPUCTUK CIy4alHOIO IpoLecca.
Knaccugukanus KOHTpOJIbHBIX KapT U KapT peryaupoBaHus mpoliecca.

Pacuer u nocTpoeHue KapT perylIMpoBaHus KauecTBa Mpolecca.

KoHTposbpHbIE KapThl AJ1 KOJMUECTBEHHBIX U KAUECTBEHHBIX IIPU3HAKOB.

Iloka3zarenu kauecTBa IIPOLECCOB.

[TonsiTue cnocoGHOCTH Mpoliecca U OLIEHKA XapaKTePUCTUK CIOCOOHOCTH.

Lenu u 3a1aun cTaTucTHYECKoro ynpasieHus npoueccamu (SPC).

BepostHocTh nosiBnenus Opaka, nokazarenu Cp, CpK, Pp, Ppr. YpoBHu cooTBeTcTBUS
IIpU IPUEMKE C MEPBOrO NPEIbSBICHUS, IPOMEXYTOUHbIE U CKBO3HBIE. [loka3arenn
PPM, I')PMO, Sigma, 10111 HECOOTBETCTBUH.
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OIIeHO'leIe cpeacrea AJisi IpoBEACHUSA l'[p()Me)RyTO‘lHOi/i aTrecranuun

a) HﬂaHpreMbIe Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OUECHOYHBIEC CpeacTBa JdA IIPOBECIACHUS
l'[pOMe)KyTO‘lHOﬁ arrecranmmn.:

Crpykryp
HBIN
3JIEMCHT
KOMIIETEH
LIUHA

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

[1IK-2: CnocobeH mpUMEHATh CPeACTBa KOHTPOJS U PEryIMpPOBAaHUS TEXHOJOTHYECKUX (PaKTOPOB
IpU pa3pabOTKe M peanu3alMd CHUCTEMbl aBTOMATHU3MPOBAHHOIO YIPABIEHUS 0CO00 CIOXKHBIMU
TEXHOJIOTHYECKUMHU NPOIIECCaMU TEPMUYECKOM U XUMHUKO-TEPMHUECKON 00pabOTKH

[1K-2.3

Omnpenensier

s dexTuBHOCT
b
peanru30BaHHON
CUCTEMBI
aBTOMATH3UPOB
aQHHOTO "
ABTOMATHUYECKO
ro yIhpaBJeHHs
TEXHOJIOTUYECK
UM TPOIECCOM

Teopem uvyeckue eonpocol:
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ITonsarue HUHTCTPHUPOBAHHBIX CUCTEM YIIPABJICHUA IIPOU3BOJCTBOM

OO6mas XapaKTEPUCTUKA WHTETPUPOBAHHBIX CcUCTEM
OIIEPATHBHOTO YIIPaBJIEHUS ITPOU3BOJICTBOM

XapakTepuCTUKN  WHTEIPUPOBAHHOM  CHUCTEMBI  YIIPABIICHUS
MIPOU3BOJICTBOM

OTtanbl BHEAPEHUS WHTETPUPOBAHHON CHCTEMBI YIPaBICHUS
MPOEKTAMH MPEATPHUITHS

ITonsatne MES

Crangaptet MES

OcuosHble 3agaun MES

Oynkiun MES-11

[IpeumyiecrBa BHeapeHus MES

. [TousiTe rudKoii mpou3BoACTBEHHOM crucTeMbl (FMS)

. CocraB FMS

. [IpeumyiniectBa u Hegoctatku FMS

. CNC-mamuna

. OcHOBHBIC TPUHIUIIEI paboThl FMS

. UTO BXOJUT B CTPYKTYpYy CUCTeMBbI oOecriedeHust FMS?

. YUem nipencraBiieHa nH(pOpMaIMoOHHO-yIpaBsstonias yactb FMS?
. [lonsitre cucremsl ynpasienus pecypcamu npeanpusitusi (ERP)

. CymHocTs u ctpykrypa ERP
. Monynmu ERP
. Knaccudukanus, Buapl, CTpyKTypa IOHSTHS COBPEMEHHOMN

ERP-mmaTdopmsr

Buner ERP-cucteMm yripaBienus pecypcamu NpeanpusTus
[IpakTnueckue IIPEUMYILECTBA CUCTEMBI YIIpaBJICHUS
npeanpuatueM kinacca ERP

HcToyHukn cTatucTuyeckod HHGOpMAlMM B MEHEHKMEHTE
KayecTBa

CrydaiiHoe coObITHE U IOHSATHE €r0 BEPOSITHOCTU

AKCHOMBI KJIACCUYECKON TEOPUU BEPOSTHOCTEN U UX CIECACTBUS
YcnoBHast BEpOATHOCTh COOBITHS

IIprMeHeHrEe OCHOBHBIX IIPAaBUII TEOPUH BEPOSTHOCTEHN B 3a1a4ax
MEHEKMEHTa KaueCcTBa

[Ipumepsl cinydaliHBIX BEIMYMH B 3aJadyax MEHEDKMEHTa
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Ka4yecTBa

JluckpeTHble CllydaliHble BEIWYHUHBI, PAJ PaCHpEAclICHUs H
byHKIUS pacnpeaeacHus

HucnoBsle XapaKTEPUCTUKH JUCKPETHOM CIIydalilHOW BEJIMYMHBI

(MaTemaTruueckoe OKHJaHUE, aucrepcus,
CPEIHEKBAPATUYECKOE OTKIIOHEHUE, MOMEHTHI)
HenpepeiBHbIE ~ cilyyaiiHble ~ BENMYUHBL, HUX  (YHKIUHU

pacrupeneneHus U INIOTHOCTH BEPOSTHOCTEM.

HucnoBsle XapaKTEPUCTUKN HENPEPBIBHOM CIIy4aiiHOM BEIMYHHBI
U HUX CBOWCTBA. 3aKOHBI PACHpElIeICHUs CIIydallHbIX BEJIMYUH,
UCIOJIb3YEMbIE B YIPaBICHUHU KayecTBOM: (OMHOMHANBHOE,
paBHOMepHOe,  HopmanbHOe, IlyaccoHa,  moka3arelbHOE,
ramMma-pacupesielieHne ¥ Jp.) U HUX  XapaKTepUCTHKU.
Hcnons3oBanue TabIUIl OCHOBHBIX PACTIPEICICHUI.
[IprMeHeHre 3aKOHOB paclpeleIeHusl Cay4aiHbIX BEJIMYUH IIPU
pelieHuu  3ajad = MEHEDKMEHTa KadecTBa  (OIpelelieHue
MHTEpBaJa 0’)KUAAEMOT0 PACCEUBAaHUS U JIp. ).

Cucrembl  cinydallHBIX ~ BEJIMYMH, COBMECTHas IUIOTHOCTh
pacnpeneneHusi BEpOATHOCTEM.

Kosddunument xkoppensiuuu Mexay IOByMsl  CIydalHbIMU
BEJIMYMHAMH, KaK Mepa MX CTOXacTHYeCKOoW cBsA3u. [Ipumepsl
HCIIOJIb30BAHMS B 33J]a4aX MEHE/DKMEHTA KauyeCTBa.

[TonaTHE reHepabHON COBOKYITHOCTH.

[lonsiTne ciydaiiHON BBHIOOPKM U (YHKUHMH OT BBIOOPOUYHBIX
JAHHBIX (CTATUCTUKH).

Cratuctudeckass QyHKUUS PACHpPENENCHUs U €€ MpeCTaBICHHE:
TPYNIMPOBAHHBIA CTATUCTUYECKUN Pl U THCTOTPAMMA.
[TapameTprueckoe  TOYEYHOE  OLICHMBAaHME  I1apaMETPOB
pacmpenesieHuss  CIyYalHBIX  BEIWYHMH, IPUMEHAECMBIX B
MEHEPKMEHTE Ka4eCTBa.

CBOMCTBAa TOYEUHBIX OLIEHOK (IOCTATOYHOCTb, HECMEIIEHHOCTD,
COCTOSITENBHOCTh,  3(deKkTuBHOCTE).  MeEToapl  TOYEYHOTO
OLICHUBAHMSL.

Toueynoe oneHMBaHME NApaMETPOB OCHOBHBIX PACHPENEICHUN
(OuHOMHManbHOE,  paBHOMEpHOe, HopManbHoe, IlyaccoHa,
HoKa3aTeIbHOE, FaMMa-pacipeaesieHue 1 ap. ).

TouHOCTP M HAEKHOCTH OLICHOK XAapaKTEPUCTHK CIIy4alHOHN
BEJIMYMHBI, UHTEPBAJIILHOE OLICHUBAHUE.

[TocTpoeHue 1OBEPUTENBHBIX HHTEPBAJIOB.

OnenuBanue Kod(pQULUUEHTa KOpPPEIsILUMU JIBYX CIIy4alHBIX
BEJIMYMHAMU U IIOCTPOCHUE JIMHEWHOM pEerpeccud B 3ajadax
MEHEPKMEHTE KayeCTBa.

MeTto1 HauMEHbBIINUX KBAJpaTOB.

OCHOBBI PKCIIEPUMEHTA TI0 IIPOBEPKE CTATUCTUYECKUX THIIOTES.
Hynesas u anbrepHaTuBHas runote3bl. CTaTUCTHKA KPUTEPHS IS
IPOBEPKU T'MIIOTE3bI M BEIOOP €€ MOPOroBOTO 3HAUCHHUS.

Omunbku nepBoro u BTOporo pojaa. [IoHsTHE MOIHOCTH KPUTEPHSI
Y €70 ONIEPATUBHOM XapaKTEPUCTUKH.

CBs13p IIPOBEPKM CTATUCTHUYECKHUX TUIOTE3 C JTOBEPUTEIbHBIMU
MHTEpPBAJIaMU.

IIpoBepka MpOCTEUIINX CTATUCTUYECKUX TUIIOTE3 11 HOPMAJIbHO
paclpelesIeHHbIX CIyYalHBIX BEIMYMH [ OAHOW M JBYX
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BEIOOPOK.

Kputepun cormnacus 3KCIIEpUMEHTAIBHOIO paclpeieieHus ¢
TEOPETUYECKUM.

[Ipumepbl NpoOBEpKU CTATUCTUYECKUX THUIIOTE3 IPU pELICHUU
3a/a4 yNpaBJiICHHUs] KAYECTBOM W IPUHATUM YIPABICHUYECKUX
peLIeHuN.

MeTo/1bl CTaTUCTUYECKOTO KOHTPOJIS KauecTBa MPOAYKLIUU.
CTaTUCTHKU YHUCIIOBBIX XapaKTEPUCTUK MU3MEPSEMbIX MPU3HAKOB
KayecTBa NpOAyKUMU. KOHTpPOJIp 1O KOJMYECTBEHHBIM U
aIbTEpHATUBHBIM IIPU3HAKAM.

Cratuctudeckuii  BBIOOPOYHBIM ~ MeTOA Il KOHEYHOMH
COBOKYITHOCTH.

CraTtuctuueckuii BBIOOPOUYHBIM MPUEMOYHBIH KOHTPOJIb, €ro
IPENOCHUIKY, IPEUMYIIECTBA U HEJJOCTATKH.

WUneanvHass u  peanbHas  omepaTHUBHAs  XapaKTepUCTUKa
BbIOOPOYHOTO TPUEMOYHOTO KOHTPOJISL.

[IpuemouHsblii  ypoBeHb J€()EKTHOCTH, MPUEMOYHOE YMHCIIO,
OpakOBOYHOE YHUCIIO, BEPOSITHOCTh MPUEMKHU, PUCKU MOCTaBILIMKA
U moTpeduTens W JApyrue  XapaKTepUCTHKU  KadecTBa
BBIOOPOYHOTO KOHTPOJISL.

@dopmupoBaHue IJIAHOB BBIOOPOYHOTO MPHUEMOYHOIO KOHTPOJIS
10 aJIbTEPHATUBHBIM MPU3HAKAM.

[Ipumepsr ¢dopMupoBaHHS IJIAHOB BBIOOPOUYHOTO KOHTPOJS C
3alaHHBIMM  XapaKTePUCTHKAaMHU Ui KOHKPETHBIX NapTuit
IIPOLYKLIHH.

[TonsTre mpouecca B MEHEIHKMEHTE Ka4eCTBa.

HenpepbiBHBIE M JUCKPETHBIE CIIy4aiiHble MIPOLECCH] (BPEMEHHbIE
PAIBI).

BeposTHOCTHBIE XapaKTEPUCTUKHU CIYYaHBIX MPOLIECCOB.
Peanuzanus cimydailHOTO mporecca.

CraTtucTyeckoe OLIEHMBAaHUE BEPOSTHOCTHBIX XapaKTEPUCTHUK
CJIy4ailHOTO ITpouecca.

Knaccudukanust KOHTPOJIBHBIX KapT W KapT peryjJupoBaHUs
npouecca.

Pacuer u nocTpoeHue KapT perylIMpoBaHus Ka4ecTBa IpoLecca.
KoHTponbHblE KapThl [UIsl KOJWYECTBEHHBIX M KAYECTBEHHBIX
IIPU3HAKOB.

[loka3arenu kauecTBa IIPOLIECCOB.

[lonsitue crnocoOHOCTH TIpolecca M OLEHKA XapaKTepUCTHK
CIIOCOOHOCTH.

Ienn m 3amauM CTAaTMCTUYECKOIO YIPABICHHUS IPOLIECCaMU
(SPC).

BepostHocTs nosiBienus 6paxa, nokaszarenu Cp, CpK, Pp, Ppr.
YPOBHH COOTBETCTBUS IIPU NPUEMKE C IEPBOIO MPEIbIABICHHUSA,
mpoMexyTouHble U ckBo3HbIe. [Tokazarenun PPM, I')PMO, Sigma,
JI0JI1 HECOOTBETCTBHM.

Ilpakmuueckue 3adauu:
1. PaspabGotate  (QopMy  KOHTPOJBHOIO  JIUCTKA  JUIf

IMPOU3BOACTBCHHOTI'O mpornecca C MaKCHMaJIbHOM
I/IH(I)OpMaTI/IBHOCTLIO Ipu MHUHHUMAJIbHOM quCJIC




KOHTPOJMPYEMBbIX TapaMeTrpoB (2-3). 3amoyiHuTh OllaHK
KOHTPOJIBHOTO JHUCTKAa. IlOoCKONBKY B INPOM3BOICTBEHHBIX
YCIIOBUSIX 4YMCJIO HECOOTBETCTBMM  HOCUT  CIIy4alHBIN
XapakTep, A UMUTALMU PEAIbHOTO Mpoliecca, JTaHHbIE JUIs
3anoyHeHus rpadbl 0OHAPYKEHHBIX HECOOTBETCTBUH CIICAyeT
B35ITh U3 TaOJIMILIBI CIIy4allHBIX YMCEN U3 CTOJIONA, YKa3aHHOTO
npenojasateneM. [IpoBecTu aHanyM3 NOJYyYEHHBIX JAHHBIX.
Cnenatb BBIBOJBI.

TaGmuua cTydaHHBIX THCET

(1) 2) 3) (4) &) (6) ()

1534 | 7106 | 2836 | 7873 | 5574 | 7545 | 7590
6128 | 8993 | 4102 | 2551 | 0330 | 2358 | 6427
6047 | 8566 | 8644 | 9343 | 9297 | 6751 | 3500
0806 | 5201 5705 | 7355 | 1448 | 9562 | 7514
9915 | 8274 | 4525 | 5695 | 5752 | 9630 | 7172
2882 | 7158 | 4341 | 3463 | 1178 | 5786 | 1173
9213 | 1223 | 4388 | 9760 | 6691 | 6861 8214
8410 | 9836 | 3899 | 3683 | 1253 1683 | 6988
9974 | 2362 | 2103 | 4326 | 3825 | 9079 | 6187
3402 | 8162 | 8226 | 0782 | 3364 | 7871 | 4500
8188 | 6596 | 1492 | 2139 | 8823 | 6878 | 0613
3825 | 7020 | 1124 | 7483 | 9155 | 4919 | 3209
9801 | 8788 | 6338 | 5899 | 3309 | 0807 | 0968
5603 | 1251 | 6352 | 6467 | 0231 | 3556 | 2569
0714 | 3757 | 0378 | 8266 | 8864 | 1374 | 6687
4617 | 5662 | 7627 | 0372 | 8151 | 3668 1994
6789 | 6279 | 7306 | 1856 | 7028 | 9043 | 7161

2. Ucnonp3yss Tabmuily CIydaHBIX dYHCEN U3  CTOJOIA,
YKa3aHHOTO TpernojiaBaTesieM, B3ATh 3HaueHus s 7 (B T.4.
«IpoYMX»)  pe3yiabTaToB (WM TPUYMH)  IIpoliecca,
BBIOPAHHOTO CTYJEHTOM CaMOCTOSITEIbHO, M IOCTPOUTH
muarpammy Ilapero, kpuByto JlopeHma u mpoBecTH
ABC-ananus. [loctpouts auarpammy Ilapero B ciaydae, ecinu
B pe3ylibTaTe MPOBEACHHBIX MEpONpUsATUH, Ie(PEeKTHOCTH
U3-3a BBISBJICHHOTO HauOoJiee CYIIECTBEHHOTO MpHU3HAKA
CHU3UJIACh HATIOJIOBUHY.

3. Ilpu ToueHWUM BalMKa U3 KAPOMPOUYHOU CTalM, MPOBOIUTCS

IMoa0rpeB 3aroToOBKU, C OCJIbIO yaaydlaieHus
IMPOU3BOJUTCIIbHOCTHU IIPOHCCCa M KadCCTBaA O6pa6OTaHHOI71
IOBCPXHOCTHU. Hpe,[[HOJ'IO)KI/IJ'II/I, qTO0 Pa3HOCTb

TEMIIepaTypHOTO I0JI OKa3bIBAET CYIIECTBEHHOE BIUSHUE HA
Ka4eCTBEHHbIE XapaKTePUCTUKH 00pab0OTaHHON MOBEPXHOCTH.
B nabGopaTOpHBIX YCIOBUSAX MPOBOJUTCS HCCIEI0BaHUE
BIUSHUS TEMIIEpaTypbl pa3orpeBa 3aroTOBOK, AHMAINa30H
n3MeHeHus temneparypsl ot 200 o 350 CO, ¢ marom B 5 CO.
JlaHHBIE O KOJMYECTBE HECOOTBETCTBYIOILIMX AECTANAX IPH
pa3IMYHBIX TeMIlepaTypax B3sTh W3 TAaONUIBI CIy4alHBIX
yuceld, W3  CTONOLA, YKAa3aHHOTO  MperojaBaTesieM.
PazpaboTarte aumarpamMmy pacceMBaHHUs, MO BHUAY KOTOPOM
JIOJDKHO OBITh CHENIaHO MPEAINOJIOKEHHE O HAIWYMU M THUIe




KOppeNsul, WM 00 OTCYTCTBHM KOPPEISIUHM, a TaKkKe
IPUBE/IECHBI BHIBOJIBI O HAJTMUUHU NPSIMOIMHENHON KOPPEISALUU
U ee TUIe, WK 00 OTCYTCTBHH NPSIMOJIUHEHHON KOPPETSINN
10 pe3yJpTaTaM MPOBEACHHOIO aHAJIN3A 110 METOAY MEJIUaH.
Ha numdoBanpbHOM yuacTke 1mexa Ne 3 mpousBoauTCS
nMpoBKa HAPYKHOTO JMaMeTpa BajlKa, JUaMETPOM
3-0,1Mmm.  HeoOxomumo  ONpeAenuTb  CTATUCTHYECKYIO
yhpaBisieMocTh mpoiecca. s aroro noctpouts ( X u R)-
KapTy, JaHHbIE JIJIs1 pacueToB OepyTcs U3 TaOJINILIbI CITydalfHbIX
YrceN, U3 CTOJIONA YKa3aHHOTO IperojaBaTesieM, 4To Oyaer
COOTBETCTBOBATh OTKJIOHEHHIO pPa3MEPOB B MUKPOMETpAX.
Ilepuon  cOopa  fmaHHBIX  OMpEAENseTCs  CTYIEHTOM
CaMOCTOSITENIbHO, 00beM BBIOOpKKM paBeH 5. HeoOxomumo
IPEIOCTaBUTh 3allOJHEHHbIH OJaHK KOHTPOJBHOM KapThl C
pe3yibTaTaMu  MPOBEIEHHOTO0  aHajlu3a  YIpPaBISIEMOCTH
nporiecca.




6) HOpﬂ)IOK NMpOBEACHUSA l'[pOMG)KyTO‘lHOfI aTTeCTallud, MnoKa3arTe/iu U KPUTEPUHU
OICHUBaAHUA:

[Ipomexyrounass arrectanus I0 JUCLUILIMHE BKIKOYACT TEOPETUYECKHE BOIIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS OOYYAIOUIMMHUCS 3HAHHUMA, ¥ MIPAKTUYECKHUE 3aaHus,
BBISIBJISIFOLIME CTENIEHb COPMUPOBAHHOCTH YMEHUH U BJIaJIEHUH, IPOBOAUTCA B (pOpMeE dK3aMeHa.

DK3aMeH O JaHHOW IUCHMIUIMHE IPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAMOHHBIM
oureraM, KaXXIbI M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3a/laHue.

Iloxka3aTenu M KpUTEPUM OLICHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJIHYHO» (5 0ayioB) — oOydaromuiics AEMOHCTPUPYET BBICOKMH YpOBEHBb
C()OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CUCTEMATUYECKOE U TIIIyOOKOe 3HaHue
y4eOHOro Marepuana, CBOOOIHO BBINOJIHSET INPAKTHUYECKHE 3aJaHUs, CBOOOJHO OIEpUPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYallU X OBBILIEHHON CIOKHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamra) — oOydaroIIuiics JEMOHCTPUPYET CpPEAHUN YpPOBEHB
c(OPMHUPOBAHHOCTH KOMIICTCHITUI: OCHOBHBIC 3HAHUS, YMECHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMMOKH, HETOYHOCTH, 3aTPYTHCHHS PU aHAJTUTHUSCKUX OTIEPAIINSX, IEPEHOCE
3HAHWIA U YMEHUH Ha HOBBIC, HECTAHIAPTHBIC CUTYAIUH.

— Ha OIIEHKY «Y/AO0BJIETBOPUTEIbHO» (3 Oaia) — oOydarouuiicss 1eMOHCTPUPYET MOPOTOBBIN
YPOBEHb C()OPMUPOBAHHOCTH KOMIIETEHIIMI: B XOJI€ KOHTPOJIbHBIX MEPONPUATHI JOITYyCKaIOTCS
OLIMOKH, MPOSIBISIETCS OTCYTCTBUE OTAEIbHBIX 3HAHWM, YMEHMH, HABBIKOB, OOydaroIuics
UCIBITHIBACT 3HAYUTENbHbIC 3aTPyJHEHUS IPU ONEPUPOBAHMU 3HAHUSAMHU U YMEHUSMHU NPH HUX
MIEPEHOCE Ha HOBBIE CUTYaIUH.

— Ha OIICHKY «HeY/I0BJIETBOPUTEJbHO» (2 Oamia) — 0OyJaronuiicss JIeMOHCTPUPYET 3HAHUS
He Oonee 20% TeEOpEeTHUECKOro MaTepuasa, JIOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
MOKa3aTh WHTEIUICKTYaIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «Heyd0BJIeTBOPUTeIbHO» (1 6arn) — oOyuaronuiicss He MOXKET MM0Ka3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEICHUS U OOBSICHEHUSI HHPOPMAILIMK, HE MOXKET MOKa3aTh UHTEJUIEKTyaJIbHbIE
HAaBBIKU PELIEeHUs MPOCTHIX 3a/1a4.



