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Llenu u 3a7a4M AUCIUTIIIMHBI

HuctumnHa — «bepekmuBoe  MPOW3BOJCTBO»  CTaBHT  CBOCH  IIENBIO
dbopmupoBanre Habopa mpodeccHOHATBLHBIX KOMIIETCHIIMN Oyymiero OakangaBpa IO
HanpaBiaeHuto moarotoBku 8.03.01 Xwumudeckas TexHosoTHS (HANPaBICHHOCTH
(mpodwmip) "XuMmHueckas TEXHOJOTHS CHHTETHYCCKUX OHOJIOTUYSCKH aKTHUBHBIX

BEIIECTB, XUMUKO-(hapMaIleBTUYECKUX MIPEnapaToB U KOCMETUYECKUX CPeICTB")

OCHOBHBIC 3aJa4¥ U3YUYCHUS JUCIUILIMHBI "'bepexnBoe MpoOr3BOJCTBO"

- 3HaTh:

- THCTPYMEHTBI OEPEKITMBOTO ITPOU3BO/ICTBRA;

- METOJIbI pa3pabOTKH IPOTrpaMMbl COBEPIIIEHCTBOBAHMS ITPOU3BOJICTBA,;

- YCTPOMCTBO OEPEHITMBOIN KOMITAHUH U €€ MPOU3BOJICTBEHHON CHUCTEMBI,

- OCOOEHHOCTH  OCYIIECTBJICHUS  YIIPaBICHHS  COBEPIICHCTBOBAHHUEM
OpraHu3allvu.

- 0COOEHHOCTH UHCTPYMEHTOB (KOMIIOHEHTOB) OEpEKIMBOT0 IPOU3BOICTBA MPHU
pa3HbIX BapUaHTaX OpraHU3alliyd CUCTEMBI.

YMeTh:

- paspabaTbiBaTh HOPMAaTHUBHBIC JOKYMEHTHI IPOrpaMM  OEpeKIMBOTO
MIPOU3BOICTBA;

- CTPOMUTH KapThl IOTOKOB CO3/aHUsI [ICHHOCTEH;

- MPUMEHSTh METO/IbI PEIICHHS TPOU3BOCTBEHHBIX MPOOJIEM OpPTaHU3AIINHY;

- ONITUMU3UPOBATH OM3HEC-TIPOIIECCHl OpPTaHU3ALIUH.

Bnanets:

- METOJaMH B 00JIACTH MIPOIIECCHOTO YIIPABJICHHUS, HCTIONIB3YSI COBPEMEHHBIC
WH()OPMAIIMOHHBIE TEXHOJIOTHH;

- WHCTPYMEHTAaMM M METOJIaMH BHEJPEHUSI TEXHOJOTUM OepexITMBOro
MIPOU3BO/ICTBA.

- croco0amMu COKpaIlleHHs TTOTEPh OT BHEIPEHUS TEXHOJIOTHHU OEPEKIUBOTO

IMpOMn3BOACTBA.
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B ycnoBusIX MOCTOSIHHOTO YCJIOKHEHUS! HHKEHEPHO-TEXHUYECKUX ITPOTPaMM I10
pa3paboTKe HOBOM MPOAYKUMU U pOCTa HAYKOEMKOCTH CO3JaBa€MOI0 M3AENIHsS KOHKY-
PEHTOCIIOCOOHBIMU MOTYT TOJIBKO T€ MPEANPUATHUS, KOTOPblE OPUEHTHPOBAHBI HA pabo-
Ty B YCIIOBHUSX CTPEMHTEIBHO MEHSIOLIEWCS YKOHOMUYECKOW CHUTyaluH. Takue mpen-
OPUATHS TOJKHBI OBICTPO pearupoBaTh Ha BO3HUKAIOIINE 3allPOCHl PhIHKA 3a cyeT d¢-
(PEKTUBHOTO YIIpaBJIECHUS W BJIAJCHUS OTJIAXKEHHBIMHU IPOLIECCAMU NPOEKTUPOBAHUSA,
MIPOU3BOJICTBA, MIOCTABKU U MOJAJEPKKHA CBOETO MPOAYKTA HA PbIHKE. DTO JOCTHIaeTCs
I'PaMOTHBIM IIPUMEHEHUEM PA3JIUYHBIX MHCTPYMEHTOB COBPEMEHHOI'O MEHEIKMEHTA U
CUCTEMHOTO MOJIX0/a.

B Hacrosimee Bpems 1Ji MOBBIIEHHS 3PGEKTUBHOCTH MPEITPUITHI

IPUMEHSIOTCS CIEAYIOIINE OCHOBHBIE MOIXO/BI:

1) BepexnuBoe MpoOU3BOICTBO.

2) lecTh curm.

3) ToTampHast ONTUMU3AIUS POU3BOICTBA.

4) Cuctema «20 KIro4eii».

5) Teopust orpaHHYCHHUIA.



IIpakTnyeckoe 3ansitue 1. CoBpeMEHHbIE METO/IbI TOBBIIEHUS YPPEKTUBHO-
CTH OpraHu3alluy IPOU3BOACTBA

eab 3ansaTHA:

Heab: 03HAKOMJICHHE C COBPEMEHHBIMH METOAAMH MOBBIIICHUS 3(PPEKTUBHO-
CTH OpraHU3alluy MPOU3BOJICTBA, MOJIYYEHHE KOHUENTYalIbHbIX 3HAHUNM O JUCIUILIMHE,
MPEJICTABICHUE O CUTYAIUSAX B KOTOPBIX MOXKET OBITh UCIIOJIb30BAHO YIIPABICHUE KOM-
naHuel Ha OCHOBE OEpeKIIMBOrO MPOU3BOJICTBA.

3HaHMA U YMeHUsl, IpUOOpeTaemMble CTYAEHTOM B pe3yJibTaTe OCBOECHHS Te-
MBI

3HaTh:

- CITIOCOOHOCTHIO MCIOIBF30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUC-
[UIUTHH B TTPO(heCcCHOHABHOM NeATETbHOCTH, IPUMEHSITH METOABI MAaTEMATUYECKOTO
aHaJIi3a U MOJEIUPOBAHMS, TEOPETUUECKOIO U SKCIIEPUMEHTAIBHOTO HUCCIIEA0BAHNUS;

- TEXHOJIOTHYECKHE MPOLIECCHI C TIO3UIINIA SHEPTO- U PECYPCOCOSPEKESHHMSI, MU-
HUMU3AIUU BO3JCHCTBHS Ha OKPY)KAIOIIYIO CPEILy

VYMeTs:

- UCIIOJIB30BATh OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHBIX JUCHOUILIIMH B HpO(I)GC'
CHOHAJIbHOM ACATCIIBHOCTHU, IIPUMCHATL METOAbI MATCMATUUCCKOI'O aHaJinda U MOJCIIN -

poBaHu:A, TCOPCTUUCCKOI'O U SKCIICPUMCHTAJIIBHOI'O HCCIICAOBAHUA,

- Y4aCTBOBATb B COBCPIICHCTBOBAHUU TCXHOJOTHYCCKUX IIPOLCCCOB C HO3HHHI>1

SHEPro- U pecypcocOepeKeHU s, MUHUMHU3AIIMN BO3CHCTBUS Ha OKPYKAIOIIYIO CpEIy.
Bnanets:

- CITOCOOHOCTBIO HMCIIOJIb30BATh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHbIX IHC-
OUIIJIMH B HpO(l)eCCHOHaHBHOﬁ ACATCIbHOCTHU, IMPUMCHATL MCTOAbI MATCMAaTUYCCKOI'O

aHalIn3a 1 MOACINPOBAHUS, TCOPETHICCKOT'O N OKCIICPUMCHTAJIBHOTO UCCIICTOBAHU S,
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- CIOCOOHOCTBIO YYacCTBOBaTh B COBEPIICHCTBOBAHUU TEXHOJOTMYECKUX IPO-
IIECCOB C TO3WIMK JHEPro- M PEeCcypcocOepekeHMsl, MUHUMHU3AIUN BO3JICUCTBUS Ha

OKPYXAIOIIYIO Cpeny.

HaumenoBanue (popMupyeMbIX KOMIETEHIHI

Nunexc DOopMyIIMPOBKA:

[1K-2 Crioco0eH OpraHn30BaTh KOHTPOJIb KAU4eCTBA MPOAYKIIMU Ha BCEX
CTaJIUsIX TPOU3BOJICTBEHHOT'O IPOIIECCOB

[Topsinok BBITIOJIHEHUS PAOOTHI:

1. O3HaKOMUTBCSI OCHOBHBIMHU TEPMHUHAMU M KJIIOUEBHIMU TMOHSTUSIMU COBpE-
MEHHOMN

OpraHu3aluu OepeKIMBOro MPOU3BOJICTBRA.

2. OnpeaenuTsb MOJI0KEHUE PEANPUSATHS BO BHEIITHEHN cpeie.

3. JleTanu3upoBaTth MOHATHE OEPEKIUBOTO MPOU3BOCTBA KaK KOMITJICKCHBIN
NOAXOM K

ONTUMU3AIUHU TTPOLIECCOB MPEATPUSITHS.

4. CoctaBuTh rpauueckoe N300paKeHNE TPEX COCTABISAIOIINX OEPEHKITUBOTO

MPOU3BOJICTBA.

5. O3HaKOMUTBHCA C OCHOBHBIMH MPUHITUTIAMU OEPEKITUBOTO MTPOU3BOACTBA.

[Ipoananu3npoBaTh UX HA OCHOBE KOHKPETHBIX IPUMEPOB.

6. OpopmuTh TabNIUILY KIHOUYEBBIX MOHATUN OEPEXKITUBOTO MPOU3BOJICTBA.

7. ITonrotroBuTh B BUE OTUETA 110 pabOTE KOMIUIEKT MaTepuasioB « KoHienus

OepekITMBOTO MPOU3BOJICTBA», BKIIOYAIOLIUN B ce0s: MPeICTaBlIeHUE Peanpu-
ATHSI KaK OOBEKTa JJIsi COBEPIICHCTBOBAHUS; IpapUUecKoe H300paKeHUE TMOJIOKCHUS

MIPEANPUATHS BO BHEIIIHEH cpefie, rpadudeckoe n300pakeHHe TPEeX COCTABJISIONUX Oe-
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PEXKIIMBOTO MPOU3BOACTBA, TAOJINIA KIIFOUEBBIX OHATUN OEPEAIINBOTO MTPOU3BOJICTBA C
MIpUMEpaMHU, BBIBOJIBI 110 BBIMIOJIHEHHOM paboTe, CIIMCOK MUCTOIb30BAaHHBIX HCTOYHUKOB.

KpaTkue Teopernueckue cBeeHMsI, HEOOXOIUMBIE JUIsl BHIIIOJHEHUS paOOThI

BepexnrBoe Mpon3BOACTBO SBISETCS KOMIUIEKCHBIM MOIX0/I0M, BKIIFOUAIOIIUM

ONTUMU3ALIMIO TIPOIECCOB, OOECIeUeHNEe YIpaBIeHYECKOW MHPPACTPYKTYPHI U
U3MeHeHue o0pa3a MBIIUIEHHUS] U TOBEIEHUS COTPYIHUKOB. OCHOBHBIMHM IPUHLUIIAMU
OEpEKITMBOTO MPOU3BOCTBA SIBIISIFOTCS MPUHIIUIT «TOYHO BOBpeMsi» (just-in-time) ¢ wc-
KJIIOYEHHEM BCEX BUJIOB MOTEPbh M MPUHLMUII aBTOHOMM3AlMK (autonomation), WM aB-
TOMATHYECKOT0 Mpouecca MpeoOpa3oBaHUM C HMCHOJb30BAaHUEM HHTEIUIEKTA. TpeTHii
MIPUHIMIT U3BECTEH KakK "A3MI0KA", 4TO O3HAYAET «BCTPAMBAHUE KOHTPOJS KAuyeCTBA»
Ha BCEX YPOBHAX KOMIIAaHUMU.

[TpuHIUIIBI OEPEXKIMBOTO TPOU3BOACTBA

1. Onpenenenne LEHHOCTH MNPOAYKIMHU (MPOU3BENEHHOM paboThl). LleHHOCTH
OTIpE/EIAETCS UCKIIOUUTEIBHO €€ KOHEYHBIM NOTpeOuTeneM (BHEIIHUM WJIM BHYTPEH-
HHM).

2. Paznenenne moToka co3/IaHre IIEHHOCTH MPOIYyKTa Ha TPH KaTeTOPUU:

a) NIeUCTBUS, CO3/IAI0IINE LIEHHOCTb, 3a KOTOPYIO FOTOB IUIATUTh MOTPEOUTENb;

0) elcTBUS, HE CO3JIAI0IINE LIEHHOCTh, HO 3@ KOTOPbIE€ TOTOBBI IUIATUTH AKIIHO-
HEPbI/COOCTBEHHUKHU MPEIIPUITHUS;

B) NIEUCTBUS, HE CO3JAIOUIME LIEHHOCTH, 332 KOTOPbIC BBIHYKIEHBI pacIliayuu-
BaTbCA U COOCTBEHHUKHU, U COTPYAHUKHU NIPEANPUATHUS.

3. Opranuzainus ABMKEHHs IOTOKA CO3JJaHMsI IEHHOCTU OT MPOU3BOJICTBA U3/Ie-
JUN «MMapTUSMKU» U «OYepeAsiIMU» K MPOU3BOACTBY LEHHOCTH KaXJAOr0 €IMHUYHOTO
MIPOJIYKTA.

4. IlpuMeHeHNne TEXHOJIOTUH «BBITSTUBAHUS TIPOIYKTa» MOTpeOUTEIEM.

5. HenpepbIBHOE yIpOIlEHHE, COBEPILIEHCTBOBAHUE U 00ECIIEYeHUE MPO3PAYHO-

CTH pabOTHI BCEX YUYACTHUKOB MPOIIECcca MPOU3BO/ICTBA.

Bomnpocs! asis o6cyxaenus:

1. bepexnBoe MPOU3BOACTBO Kak 00pa3 MbIIILICHHUS.
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2. IloBeneHne KpyIHBIX pOCCUMCKMX KOMIIAHUI Ha phIHKE.

3. CyObeKTHBHOE OITYIICHUE TOTPEOUTEIIS - IIEHHOCTD.

4. TTorepu — moTpedIeHHE pecypcoB Oe3 Co3aHus IIEHHOCTH.

5. PeuHXMHUPUHT U COBEPIIICHCTBOBAHKE — YTO OOIIETO.

KoHTpOIBHBIE BOIIPOCHL:

1. B ueM cyTbh 6epexIMBOTO MIPOU3BOCTBA?

2. [lepeuncnute OCHOBHBIE IPUHLIUIIBI OEPEIKITUBOTO IPOU3BOCTBA.

3. Kak M0OHO TpeIcCTaBUTh CyOBEKTUBHOE OLTYIIICHUE MOTPEeONTENs?

4. Kakue ObIBalOT MOTEPU MPHU peaTU3alMHU KOHLENINU OCpEexIUBOrO MpPOU3-
BOJICTBA?

5.Uro Takoe Bpems Takta? [IpuBectu npumep.

6. PaCKpOﬁTG IMOHATHA PAAUKAJIBbHOI'O U HCIIPCPBIBHOI'O YIIYUIICHHA.
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HpaKTI/I‘IeCKOC 3aHsiTHE 2. BepechmBoe IMPOU3BOACTBO KaK CIoco0 IMOBBIIICHUS

3 PEeKTUBHOCTHU NEATEIBHOCTH

eab: 03HAKOMJIEHHE C JICWUCTBHUSMH IO BCEU ILIEMOYKE IMPOLECcCa U3TOTOBJICHUS
poayKTa (M3IETU UIIN YCITyT) TIPU OOpHOE ¢ MMOTEPSIMHU B YCIOBHSIX peaTu3aIiui

KOHICIIITHUHN 6CpC)KJII/IBOI‘O IMPpOU3BOACTBA.

3HaHNs U YMeHUs1, MIpuodpeTaeMblie CTYJIECHTOM B pe3yJibTaTe OCBOCHMS Te-

MBI
3HaTh:

- CIOCOOHOCTHIO UCIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JHC-
LUIUIMH B TPO(ECCHOHATBLHOMN AESTEIbHOCTH, TPUMEHSITH METOAbl MATEMATUUECKOTO
aHaJIN3a U MOJICJIUPOBAHUS, TEOPETUYECKOTO U AIKCIIEPUMEHTAIBHOTO UCCIICI0BAHUS;

- TEXHOJIOTUUECKHUE MPOIECCHI C TTO3ULIUM YHEPTO- U pecypcocOepeKeH s, MU-
HUMM3AIMK BO3JICUCTBUS HA OKPYKAIOIIYIO CPEIY

YMeTh:

- UCII0JIb30BAaTb OCHOBHLIC 3aKOHbBI CCTCCTBCHHOHAYYHbIX AWUCHOUIIIINH B HpO(i)GC-
CHOHAJIbHOM ACATCIIBHOCTHU, IPUMCHATL METOAbI MAaTEMATHUYCCKOI'O aHaJin3da U MOJCJIN -

poBaHusA, TCOPCTUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O HCCIICAOBAHUA,

- Y4aCTBOBATb B COBCPIICHCTBOBAHHUN TCXHOJOTHYCCKHUX ITPOLCCCOB C HOSI/IHHﬁ

HEPTO- U PecypcocOepeKeHUsI, MUHUMHU3AINHN BO3JACHCTBUS HA OKPYKAIOIILYIO CPEIy.
Bnanern:

- CITOCOOHOCTBIO HMCIIOJIb30BATh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHbBIX JIHC-
IOHIIIMH B HpO(I)GCCHOHaHBHOﬁ ACATCIIbHOCTH, IIPUMCHATHL MCTOAbl MATCMATHUYCCKOI'O

aHalIn3a 1 MOACINPOBAHUS, TCOPECTHICCKOTO N OKCIICPUMCHTAJIBbHOTO UCCIICTOBAHU S,

- CIHOCOOHOCTBIO Y4aCTBOBATh B COBCPIICHCTBOBAHUN TCXHOJOTIMYCCKHX IIPO-

IIECCOB C TO3WIMI IHEPro- M PecypcocOepekeHusl, MUHUMHU3AIUN BO3JICUCTBUS Ha

OKPYXAIOIIYIO Cpeny.
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HaumenoBanue (popMupyeMbIX KOMIETEHIHT

Nupekc DopMyIUpOBKa:

OIIK-2 CIIOCOOHOCTBIO HCMOJB30BaTh OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX AUCITUIUIMH B TPO(EeCCHOHATBLHON Jes-
TEJIbHOCTH, IPUMEHATh METO/Ibl MATEMATUYECKOTO aHaJIM-
3a U MOAEIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEH-
TaJIbHOTO UCCJIEIOBAHMUS

[1K-2 CIIOCOOHOCTBIO Y4aCTBOBAaTh B COBEPILIEHCTBOBAHUM TEX-
HOJIOTUYECKUX MPOLECCOB C MO3ULUNA YHEPTO- U PECYPCO-
cOepexXeHNs,, MUHUMHU3alluu BO3JECUCTBUS Ha OKpYXaro-
L1y¥0 Cpeay

[TopsinoK BBINIOJIHEHUS paOOTHI:

1. O3HaKOMUTBCS OCHOBHBIMHM TPEOOBAHUSAMHU 10 OPraHU3ALMU U30aBIICHUS OT
HOTEPh HA MTPOU3BOJICTBE U KiIacCU(UKaLMEN OTEPb.

2. BeiOpaTh mpennpusaTie A aHalIu3a MperojaraéMbiX IoTepb, TOATOTOBUTH
CXEMY OpraHu3allii HENPEPHIBHOTO MOTOKA OT MU O TOTOBOTO M3IEIHSL.

3. CocraBuTh TaONMMIy A aHAIW3a B3AaUMOCBS3EH TOHATUN «IIOTEPH,
«HETIOCTOSIHCTBOY, OTCYTCTBUE THOKOCTI.

4. CocTtaBuTh rpapuieckoe M300paKEHUE TPEX COCTABIISIOUIUX OEpexIMBOTO
MIPOM3BO/ICTBA.

5. O3HaKOMUTBCS C KIIOUEBBIMU (paKTOpaMHu ycIiexa BHEIPEHHs] KOHLEMLUU
OepeKIMBOTO IPOU3BOJICTBA.

6. [TogroToBuTh B BUE OTYETA MO pabOTe KOMIUIEKT MaTepuainoB «bepexnrBoe
MPOU3BOACTBO — KaK CHoco0 TOBBIMICHUS dS(PPEKTUBHOCTH TMPOU3BOCTBAY,
BKJIIOUAIOIINI B ce0si: 000OIIEHHBIM aHAIM3 MPEIoIaraéMbIX MOTEph MPEeANpUITHS,
CXeMa OpraHu3aldd HEMpEepbIBHOTO TOTOKa OT UAEH JO0 TOTOBOTO U3JENHUA,
JeTaTu3UpOBaHHas TaOJIUIa B3aUMOCBS3€H MOHATUN «IOTEPH», «HEMOCTOSHCTBOY,
«OTCYTCTBHE THOKOCTW», PEKOMEHIAIMM TI0 BHEAPEHUIO HW3y4aeMOW KOHIICTIIUH,
BBIBO/IBI 10 BBITTOJIHEHHOM paboTe, CIUCOK UCTIOIb30BAHHBIX HCTOYHUKOB.

KpaTkue TeopeTnyeckue CBeICHUs, HEOOXOAUMEBIE ISl BRITIOTHEHUS paboThl. B
110001 MPOU3BOJACTBEHHOM CHUCTEMeE, BO BCEX MpoIleccax — OT 3aKyNOK MaTepHaloB,

IIPOU3BOJCTBA MPOAYKTA 0 MPOJAXK — CYLIECTBYIOT CKpbIThlE motepu. M ecnu Bce
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COBPEMEHHBIE  KOHLENIMU OpraHu3alMi IMPOU3BOACTBA TOBOPAT Oojblle O
«TEXHOKpAaTUYECKUX» crnocobax OopbObl ¢ MOTEpPSMU — Hampumep, 0ojiee TOYHOM
HOPMHUPOBaHUH, OTJIA/IKE TEXHOJIOTUH, 3aMeHEe 000py0BaHMUs, T.€. OTIMYAIOTCA CBOUMU
AKIIEHTAMH, TEPMUHOJIOTHEN W CTENEHBIO OPUEHTAUUMW HA T€ WM HWHBIE ACHEKTHI
MEHEI)KMEHTa, TO HaOuparomas CBOK MOMYJISPHOCTh KOHLENIUS «OEepexINBOrO
MIPOMU3BOJCTBA» CTAaBUT BO TJIaBy yria OopbOy C MOTEpsIMM BCEX BHJIOB, IpPH
MIPUMEHEHUN COBEPILICHHO WHOM KyJIbTYpPbl OPraHM3alMU W CTUJIS MEHEIKMEHTa Kak
CpeIM BBICIIMX, TAK M CPENM IEPBUYHBIX YPOBHEH yIpasieHus. Bce neicrsus,
KOTOpBIE€ COCTABJISIOT MOTOK CO3[aHUs LIEHHOCTH, NTOYTHU BCErJla MOXHO pa3/ieliuTh Ha
TPU KATETOpUU: JEHUCTBUSA, CO3JAIOIIME IIEHHOCTh, KakK, Hampumep, COOpOUYHBIE
ONEpallud Ha JTalle M3TOTOBIEHUS TOTOBOIO M3JEIMS; NEUCTBHUS, HE CO3JAIOIINE
LIEHHOCTh, HO HEU30€KHbIE B CUIIY psAa NPUYMH, HAIPUMEDP TEXHOJOTHMYECKHUX, TAKHE,
KaK MOJrOTOBKA TEXHUYECKOTO 0OOCHOBAHHUS JIJISl 3aKJIFOUEHUS JOTOBOpa WM MPOBEpKa
KauyecTBa YCTAaHOBKM OO0OpyJI0OBaHMs (IyCTHIIIKA TMEPBOrO poja); JCUCTBUSA, HE
CO3/1a0IlMEe LIEHHOCTb, KOTOPbIE HEOOXOIMMO CTPEMHUTHCS MCKIIOUUTH M3 Ipolecca,
HanpuMep, cOOp HEHYXHBIX CHPaBOK U JOKYMEHTOB, MO KOTOPHIM HE MPUHUMAIOTCS
pemieHust (mycThilika BToporo poxa). ERP cucrema B ympaBinenum pecypcamu
npennpusitua Tepmun ERP Ha s3bIke COBpEMEHHOTO MEHEIKMEHTa COJEPKUT B cebe
cienyomui cMbich: «OUHAHCOBO-OPUEHTUPOBAHHAS MH(OpPMAMOHHAS CHUCTEMa IS
OnpeaeeHus U MIAHUPOBAHUS PECYPCOB BCErO MPEANPUATUS, HEOOXOIUMBIX IJIsl TOTO,
YTOOBI MPUHSATH, CAENIATh, OTIPY3UTh U OTPA3UTh B yUeTE 3aKa3bl KIMEHTOB». CUCTEMbI
ERP npennasnadens! i ynpaBieHUs] (GMHAHCOBOM M XO3SIMCTBEHHOM NESITEIbHOCTHIO
NpEANpUATHS. OTO «BEPXHHM YpOBEHb» B HEpPapXWU CUCTEM  YHIPABICHHUS
NPEANPUATHEM, 3aTParuBarOIMN KJIIOYEBBIE AaCIEKThl €ro IMPOU3BOJACTBEHHONM H
KOMMEPYECKOM NeATeIbHOCTH, TaKhe, KaK MPOU3BOJICTBO, MJIAaHUPOBAHKUE, (PMHAHCHI U
Oyxrantepusi, MaTepUaTbHO-TEXHUYECKOE CHAOKCHHE W YIPaBJICHUE KaJapaMmu, COBIT,
yOpaBJIeHHE 3amacaMy, BeJIEHHE 3aKa30B Ha M3rOTOBJIEHHWE MPOAYKLUHH H
MPEA0CTaBIEHUE YCIYyr. Takue CUCTEMBI CO3JIAt0TCS JUIsl TPEIOCTABIEHUS PYKOBOACTBY
uHbOpMallMK sl TPUHATUS YIPaBICHYECKUX pPEIICHUH, a Takke A CO3/aHus

UHQPACTPYKTYPhI AJIEKTPOHHOIO OOMEHA JaHHBIMHU MPEANPUATHS C MOCTABIIUKAMU U
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notpebutensimu. ['maBHas 3amaya ERP - cucteM — moctuub KOHKYPEHTOCTIOCOOHBIX
KadecTB 3a CYET ONTHMH3AIMU JEJIOBBIX IPOIECCOB MPEANPHUIATHS W TOHMKCHHUS
ypoBHs wuznepxkek. [Ipumenenne ERP - cucteMbl mo3BONSET HCMONB30BATH OJHY
WHTETPUPOBAHHYIO MPOTpaMMy BMECTO HECKOJIBKHUX pa3po3HEHHBIX. ExwHas cucrema
MOXET YIPaBIsATh 0O0paOOTKOM, JIOTHCTHKOW, MUCTPUOYIHMEH, 3amacamMu, JOCTaBKOM,
BBICTaBJICHUEM CUETOB-(DAKTYp U OYXTaITEPCKUM YUETOM.

Borpocs! aiis o0cyxaeHus:

1. TexHoKpaTUyeCKue crocoObl OOPHOBI C MOTEPSIMH.

2. Oco3HaHue BO3MOXHOCTEH H30aBICHUS OT CKPBITHIX TOTEPb.

3. Knaccuueckue nmpuMepsl MoTeph.

4. Cucrema IEHHOCTHOW OpPUEHTAllUU COTPYIHUKOB U MX B3aMMOOTHOIICHHUS
KaK OCHOBHOM CIIOCOO OpraHU3alliy MOTOKa.

KoHTpoJibHBIE BOTIPOCHI:

1. Kakas cBs3p Mexay OEpexMBBIM IPOU3BOJCTBOM, IICHHOCTSMHU H
3aTpaTtamu’?

2. [lepeuniciiute BUBI TIOTEPD.

3. CdhopmynupyiiTe TPUHIMIB OpPraHU3alUM TOTOKA C YYETOM KYJIbTYpPHI
yIpaBIEHUSI.

4. KakuMm o00pa3oM CBsi3aHbl TMOHSATHS: TOTEPH, OTCYTCTBUE THOKOCTH U
HETOCTOSTHCTBO?

5. B ueM coCTOMT CyTh CHCTEMBI TOBBIINICHHUS MPOU3BOJAUTEILHOCTH
npennpusitus «20 wiodein»? OCHOBHBIE MMOKA3aTeNH XUMUKO-TEXHOJOTHYECKOTO

mporecca.
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IMpakTuyeckoe 3ansitie 3. MeToAbl AMATHOCTUKH CKPBITHIX TTOTEPh

[enb: O3HaKOMIIEHHE C METOJJaMU JIMaTHOCTUKHU CKPBITHIX MOTEPh — IMOCTPOE-
HUE KapThl IOTOKA CO3AaHUS IICHHOCTH.

3HaHUS M YMeHUs, IPUOOpPeTaeMble CTYAE€HTOM B pe3yjbTaTe 0CBOEHUS Te-
MbI

3HaTb:

- CIMIOCOOHOCTHIO UCTIOIH30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIHAC-
IIUTIIAH B TPO(ECCHOHATTEHOM TeITETbHOCTH, IPUMEHSITH METOIBI MAaTEMAaTHIECKOTO
aHajM3a U MOJISTUPOBAHHUS, TCOPETUUECKOTO B IKCIIEPUMEHTAIIBHOTO UCCIIEIOBAHNS,;

- TEXHOJIOTHYECKHE TIPOIECCHI C TMTO3UIINA YHEPTO- U PeCypcocOepekeHUS, MH-
HUMM3AIIUHA BO3JIEHCTBUS HAa OKPYKAIOIIYIO CPEIy

VYMeTs:

- UCIIOJIB30BATh OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHBIX JUCHUILIINH B HpO(bGC-
CHOHAJIbHOM ACATCIIBHOCTHU, IPUMCHATL METOAbI MAaTEMATHUYCCKOI'O aHaJin3da U MOJCJIN -

poBaHu:A, TCOPCTUUCCKOI'O U SKCIICPUMCHTAJIIBHOI'O HCCIICAOBAHUA,

- Y4aCTBOBATb B COBCPIICHCTBOBAHMHN TCXHOJIOTHUYCCKUX IIPOLCCCOB C HO3HL[PII>1

SHEPro- U pecypcocOepeKeHnss, MUHUMHU3AIIMN BO3ICHCTBUS Ha OKPYXKAIOIIYIO CPEIy.
Bnaners:

- CIIOCOOHOCTBIO HMCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX OUC-
IOHUIIIMH B HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH, IIPUMCHATh MCTOAbl MATCMATHYCCKOI'O

aHaJIn3a 1 MOACINPOBAHUS, TCOPECTHICCKOTO N OKCIICPUMCHTAJIBbHOTO UCCIICTOBAHU S,

- CIIOCOOHOCTBIO Y4aCTBOBAaThL B COBCPIICHCTBOBAHUHN TCXHOJOTMYCCKHX IIPO-

IIECCOB C TO3WIMN IHEPro- M PecypcocOepekeHusl, MUHUMHU3AIUN BO3JICUCTBUS Ha

OKPYXaIOIYIO Cpeny.

HaumenoBanue ¢popMupyemMbiX KOMIIETEHIIMH

Nupexc DOopMyIMPOBKA:

[1K-2 CrniocoOeH opraHu30BaTh KOHTPOJIb KA4eCTBA MPOIYKIIMN Ha BCEX
CTaJUsX MPOU3BOJICTBEHHOTO MPOIECCOB
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[Topsinok BbITIOJIHEHUS PAOOTHI:

1. O3HaKOMUTCS C OCHOBHBIMU MOHSTHSIMHU NIOTOKA B KOHTEKCTE OEPEKIMBOTO

MPOU3BO/JICTBA.

2. OnpeaenuTh NPUINHBI, TT0 KOTOPBIM HEOOXOIUMO MMOCTPOUTH KapTy MOTOKA
CO3J1aHUs IIEHHOCTH.

3. [Ipoananu3upoBaTh peKOMEHIAIUHU TI0 COCTABICHUIO KapT.

4. CocTaBUTh KapTy MOTOKA MPOCTEHIIETO MPEMPUATHS OMUPAsACh HAa aHAJIOT.

5. [ToarotoButk oTueT Mo padote «IloctpoeHue PpparMeHTa KapThl MOTOKA CO-
3aHUS IEHHOCTWY, BKJIIOYAIOIIHM B ce0sl pa3/ielibl: onucanrue (PyHKIUA COCTaBHBIX Yya-
CTEH KapThl MOTOKA, rpaduyecKoe MpeICTaBlIeHNE, BEIBOJIbI, CITUCOK MUCIIOJIb30BaHHBIX
MCTOYHHUKOB.

Kpatkue TeopeTndeckue cBeeHus, HE0OOX0IUMBIE JJISI BHITTOJTHEHHS paOOThI

[ToHsiTHE «TTOTOK CO37aHUs IIEHHOCTH) - 3TO BCE IEUCTBUS (KakK J0OaBIIAIONINE,
TaK ¥ He J00aBJISIONINE IEHHOCTh), HYKHBIE, YTOOBI IIPOBECTH BECh MPOIYKT Yepe3
CeAyIOIIMe TOTOKU onepaiuii: 1) mpou3BOACTBEHHBIN MOTOK — OT CHIPhS JJO TOTOBOM
IPOAYKIUHU (MJIM OT BXOJHBIX PECYPCOB K TOTOBOMY MPOAYKTY/yciyre); 2) MOTOK Mpo-
€KTa — OT KOHIIETIINH 10 BBITYCKa MEPBOTO U3JICITHSI.

[Ipon3BOACTBEHHBIN MOTOK HAUMHAETCS OT 3alIPOCOB MOTPEOUTENS U UET
Ha3aJl, K ChIPbIO, - UMEHHO ATOT MTOTOK MbI 0OBIYHO pacCMaTPUBAEM, KOT/1a TOBOPUM O
OepeXXJIMBOM MIPOU3BOICTBE. TaKkol B3Il HAa MOTOK CO3aHUs LICHHOCTH O3HAYAET, YTO
MBI CMOTPUM Ha KapTUHY B IIEJIOM, a HE TOJIBKO Ha OT/JEIHHBIC MPOIIECCH U 3aHUMAEMCS
COBEPUICHCTBOBAHUEM 1IEJIOTO, & HE ONITUMHU3ALIMEN OTAECIbHBIX YaCTEM.

[TocTpoeHue KapThl OTOKA CO3/IaHMS IIEHHOCTH — ATO UHCTPYMEHT, KOTOPBIH C

IMOMOLIBIO KapaHaalia u 6YM3,FI/I MMOMOTacT YBUACTDb U ITOHATH MATCPHAJILHLIC U I/IH(l)Op-
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MAaIlMUOHHBIC IIOTOKH B IIPONU3BOJACTBCHHOM ITPOLCCCE.

HOCTpOGHI/IG KapThl TCKYIICTO COCTOAHUA HAYMHACTCA C aHAJIN3a IIPOU3BOI-

cTBeHHOM cutyauuu. Ha mpumepe 3aBoaa «III » mocTtpoeHa kapra 1oToka eHHOCTEN

«OT ABepH 110 ABepw». Ha kapTy HaHeCceHbI Ha3BaHMS 00OOIIEHHBIX MPOIIECCOB, HAMIPH -

Mep, «COOpKa» WU «CBapKay, HE YKa3bIBasl KaXAbIM 1IAr Mpolecca. Y POBEHb ACTaIN-

3alllH 3aBHUCHUT OT TOTIO, KaKou TOPHU30HT IIPONU3BOJACTBA BbI CO6Hpa€T€CB OXBAaTHUTB.

HOCTH.

Bonpocs! 11 o0cyxaeHust:

1. CkpbITble IOTEPU U UX TUArHOCTHUKA.

2. UnmocTparyst moToKa Ha KapTe LEHHOCTEH.

3. UadopMarimoHHbie 1 MaTepUaIbHbIe TOTOKH.

4. Kapra noToka co3/laHusi IEHHOCTH KaK HHCTPYMEHT.
KOHTpOJIBHBIE BOIPOCHI:

1. B ueM cOCTOUT CyTh COBEPILICHCTBOBAHUS LIEJIOT0?

2. Hepe‘-H/ICJ'H/ITe OCHOBHBIC ITPUYXHBI IIOCTPOCHHA KAPThI IIOTOKA CO3AaHUA LICH-

3. Kakne Bam n3BecTHBI c11ocOOBI BU3yau3aIys MOTOKA CO3aHuUs IIEHHOCTH?
4. KakoB nops/10K TOCTPOEHUS KapThl?

5. Kakoil u3 myHKTOB peKOMEHIalliii O MOCTPOCHUIO KapT Bam kaxercs

HaunboJiee

HEHHBIM?
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IIpakTueckoe 3ansiTue 4. IHCTpyMeHTHI O€pEKIMBOTO MPOU3BOICTBA.
Cucrtema IIatb «S».

eb: 3HAKOMCTBO C METOIAMU PEATM3ALNK KOHIETIINN OEPEKIMBOTO
IPOM3BO/ICTBA, (POPMHUpPOBAHKE OOIIETO MPEJACTABICHUS O COACP)KAaHUU METOJIOB,

YCIIOBHAX UX IIPUMCHCHUS. Cucrema ITa1h «S».

3HaHNs U YMeHUs1, MpuoOpeTaeMblie CTYJIECHTOM B pe3yJibTaTe OCBOCHMS Te-
MBI

3HaTh:

- CIOCOOHOCTHIO MCIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JHC-
IIUTIIMH B Mpo(ecCHoHaIbHOMN AeATeIbHOCTH, IPUMEHITh METObI MATEMATUUECKOTO
aHajv3a U MOJICJTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEOBAHNUS;

- TEXHOJIOTHUECKHE MPOIECCHI C TIO3UIIMI YHEPTO- U pecypcocOepeKeH s, MH-
HUMM3AIMHI BO3JIEUCTBUS HA OKPYKAIOIIYIO CPEIY

YMeTh:

- UCII0JIb30BAaTb OCHOBHLIC 3aKOHbBI CCTCCTBCHHOHAYYHbIX AWUCHOUIIIINH B HpO(l)eC'
CHMOHAJIbHOM ACATCIbHOCTH, ITPUMCHATH MCTOAbI MaTCMATHYCCKOI'O aHaJIn3a U MOACJIN-

poBaHHsA, TCOPCTUICCKOIO U OKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUA

- Y4aCTBOBATb B COBCPIICHCTBOBAHHUN TCXHOJOTHYCCKHUX ITPOICCCOB C HOSI/IHHﬁ

DHEPro- U pecypcocOepeKeHUsI, MUHUMH3AIIMN BO3JICHCTBHS Ha OKPYIKAIOIIYIO CPEIy.
Bnanern:

- CHOCOOHOCTBIO HCIIOJIL30BaTh OCHOBHBIEC 3aKOHBI CCTCCTBCHHOHAYYHBIX JHC-
IOHIIIMH B HpO(bGCCHOHaHBHOﬁ ACATCIIbHOCTH, IIPUMCHATHL MCTOAblI MATCMATHUYCCKOI'O

aHaJIn3a 1 MOACINPOBAHUS, TCOPECTHICCKOTO N OKCIICPUMCHTAJIBHOTO UCCIICTOBAHU S,

- CIHOCOOHOCTBIO Y4aCTBOBATh B COBCPIICHCTBOBAHUN TCXHOJOTMYCCKHX IIPO-
HECCOB C MTO3ULIUMN 9HCPro- u peCprOC6CpC)K€HI/I}I, MHWHHMH3aAIIWH BO3I[€I>10TBH$I Ha

OKPY>KaIOIIYIO CPELy.
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HaumenoBanue (popMupyeMbIX KOMIETEHIHT

Nupekc DopMyIUpOBKa:

[1K-2

Criocob0eH OpraHnu30BaTh KOHTPOJIb Ka4€CTBA IIPOAYKIIMHU HA BCEX
CTaaWAX MMPOU3BOACTBCHHOI'O ITPOLIECCOB

[Topsinok BBITTOJIHEHMS paOOTHI:

1. 3yuuts punocoduro u chepsl gestensHoctu KaiiazeH.

2. [TonroToBUTH TaONUILYy «KJIFOUEBAsk KOHUEHIMS MOAX0/1a Kaii3eH»,
ONPENEIIUTh TUM IPUHIUIIA U JAaTh KPATKYIO XapaKTEPUCTHKY.

3. O3HaKOMUTHCS C CHCTEMOH palroHaIu3auy padodero Mecra. M300-
pa3uTh rpadUvecKy IBIKEHUE 5S U METOANKY BHEPEHUS.

4. OcBOCHHBIN MaTepual U3JI0XKUTh B oTueTe « THCTpyMEHTBI Oepexiin-
BOT'O ITPOU3BOACTBA» C MOAPOOHBIM aHATIM30M BO3MOKHOCTEN KaXq0ro METO/a,
UCIIOJIB3YEMBIX METOJOJIOTMYECKUX TEXHOJIOTHM €ro MPUMEHEHHS], IPEATPUATHIA
NPUMEHSIOIINX TEXHOJIOTHIO 3apyOEKHBIX U OTEUECTBEHHBIX, BHIBOIOB, CIICKA
MCIIOJIb30BAHHBIX UCTOYHHUKOB.

Teopernueckas 4acTb.

Kaiinzen (HenpepbiBHOE yirydllieHHE). B SIOHCKOM S3BIKE CIIOBO
«Kaiazen» » (0T «Kai» — «U3MEHEHUE» U «3eH» (IIeH) — «XOPOII0») 03HAYAET
HETpepbIBHOE coBepIlIeHCTBOBaHKE. Kaiig3eH TpyJHO OTHECTH K METOJaM opra-
HU3alWU Ipou3BoAcTBa. OH CKOpee MpeaCcTaBiIsieT cO00H SMOHCKYIO (PUI0COo-
(U0, NCXOAILYIO U3 TOTO, YTO BCE, OKPY>KaIOIee HAC, JOJKHO MOCTOSIHHO U
HEMpPepbIBHO yayuiaThcs. M B mepByto ouepes - 3T0 NIPOU3BOICTBEHHAS cpea
Y TIPOM3BOICTBEHHBIE MPOIIECCHI, pa3pabOTKU, BCIIOMOraTelbHbIe OM3HeC-

IPOLIECCHI U YIIpaBJICHUE.
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Briepseie punocodus kalia3eH Oblia MPUMEHEHA B PSJIC ATTOHCKUX KOM-
nanuii (Bkitouas Toyota) B mepuoj; BoccTaHOBIIeHUs nocsie BTopoii MupoBoi
BOWHBI, M C TEX MOP PACTIPOCTPAHIIIACH TI0 BCEMY MHPY. TEepMHH «Kala3eH» cTal
LIMPOKO U3BECTEH Osaroapsi oMHOMMEHHOM KHUre Macaaku Mmau (1986,
Kaizen: The Key to Japan’s Competitive Success). KaiinzeH MmokeT 0XBaThIBaTh
cienyromue chepsl AeITeTbHOCTH: obecreueHne HeoOX0IMMOro KauecTBa (B Co-
OTBETCTBHUU C TIOCTOSIHHO OOHOBJISIEMBIMH CTaHIAPTAMHU); CHUKEHUE 3aTPaT; BbI-
MOJIHEHUE MTPOU3BOACTBEHHBIX 3a/IaHU MUHUMAJIbHBIMU YCHIIUSIMH; COOJTIOIE-
HUE JUCITUTUTHHBI BBITyCKa MO0 KOJMYECTBY, pPUTMUYHOCTH M Ka4eCTBY; Oe3ormac-
HOCTh Ha pabodeM MecTe; pa3padoTKa HOBOU MPOTYKIIMHA, MHHOBAIIMOHHBIX TIPO-
€KTOB C YU4€TOM CYIIECTBYIOIIETO OMbITa, MPOOJIEM U HEOCTATKOB; BISIBJICHHUE
PE3epBOB MOBBIICHHSI POU3BOIUTEILHOCTH; YIIPaBICHUE MOCTABIINKA-
MU/KOHTpareHTaMH.

[1a1b «S».

«IIa1h «S» TIpeAcTaBIsieT cO00M cUCTEMY pallMOHATU3AINK paboyero Me-
cta. belna pazpaborana B mociaeBoeHHOH SnoHuu B komnanuu Toyota. JlanHas
KOHIIENIUS ONupaeTcs Ha GUI0COoPuIo Majio3aTpaTHOTO, OEPEKIMBOTO TIPOU3-
BojcTBa. Ha3zBanue metoja, a mpaBuiibHee ObLIO ObI HA3BATh €TO JIBIDKEHHUEM 5,
IIPOUCXOJIUT OT MSITH ATMOHCKHUX CJIOB, KOTOPbIe HAaUMHAIOTC ¢ OykBbI S: 1. Coupu
«COPTUPOBKAY (YMOPSIIOYH, OT/ICTHB HY’KHOE OT HEHY>KHOTO0)—4ETKOE pas3zerie-
HUE Belllel Ha HY>KHbIE M HCHYKHBIC 1 U30aBJICHUE OT TIOCIIETHUX: HE3aBEPIIICH-
HOE MTPOM3BOJICTBO (HEHY)KHBIE JIETANIN); HEUCIIOIb3yeMOe 000pyI0BaHHE,
TpPaHCTIOPTHAS Tapa | T.J.; 3a0paKOBaHHBIC M3CIHS; TOKYMEHThI, HHCTPYKIIUH,
YEPTEKHU.

2. CoUTOH «COOJI0ICHUE TOPSIIKa» (aKKYypaTHO PacIojioKu, YTO OCTa-
JI0Ch) —OpTaHU3AIMs XpaHEHUsI HEOOXOAUMBIX BEIel, KOTOpasi T03BOJISIET ObICT-
PO U MPOCTO UX HAWTH U UCIIONIH30BaTh. Pacmonoxenue npeIMeToB JOIKHO OT-
BeuaTh TpeOOBaHUSIM O€30MACHOCTH, KauecTBa, 3 (PEKTUBHOCTH PaOOTHI.

3. Comco «coaepkanue B uncToTey (yOopka) — coOnmoaeHue pabodero

MCCTa B YHUCTOTE U OIIPATHOCTH.
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4. CouKdIly «CcTaHgapTU3anus» (Moaep>KaHue mopsiika, TUCIUILITIHA) —
HE00X0IMMOE yCIIOBHUE JIJIs1 BBIMOJIHEHUS IEPBBIX TPEX mpaBuil. [logpasymeBaer
dbopmanibHOE, MUChbMEHHOE 3aKPEIJICHUS TTPaBUJ COJIEPKaHUs pabouero Mecra,
TEXHOJIOTHH PabOThI U APYTUX MPOLETYP.

5. CuIyK3 «COBEpIICHCTBOBaHUEY ((hOPMUPOBAHKE PUBBIYKN) — BOCIIH-
TaHWE MPUBBIUKK TOYHOTO BBIMOJIHEHUS! YCTAHOBIICHHBIX MPABUII, IPOLEAYP U
TEXHOJOTHYECKHUX OTIepaIlHii.
emn cucrems 5S:

- CHIKEHHE YHCJla HECYACTHBIX CIIy4aes;

- TIOBBIIICHHE YPOBHS Ka4eCTBA MPOIYKIINH, CHUKEHHE KOJTNIECTBA Ae(eK-
TOB;

- co3JaHue KOM(pOPTHOTO MCUXOJIOTHYECKOr0 KIIMMaTa, CTUMYJIUPOBAHNE
KeJlaHus padoTaTh;

- TOBBIIIEHUE IPOU3BOJUTEILHOCTH TPYAA.

Borpocs! 11 06Cy)aeHust:

1. 3apyOesxHble PEIPUSATHS U METOJIBI OEPEKIUBOTO MTPOU3BOCTBRA.

2. lHCTpyMEHTHI 6€peKITNBOTO MPON3BOACTBA, BOZMOKHOCTH, OTpaHNYe-
HUS B UCTIOJIH30BAaHUM.

3. MeToauueckoe COpoBOXKACHNE UIE0JIOTHH JTF000T0 U3 METO/IOB.

4. UnucTpyMeHTHI TpeoOpa3oBaHUil — YTO U3BECTHO?

KoHTpOJIbHBIE BOIIPOCHL:

1. Kakoii criekTp 3amau pemaet Guinocodus «Kana3eH»?

2. B yem 3akirodaeTcs CyuHOCTb U 1I€JIU CUCTEMBI 5S?

3. Onpenenure OCHOBHYIO METOJOJIOTHYECKYIO CII0KHOCTh BHEIPEHMUS

CUCTEMY paIlMOHAIM3AIMU PAa00YEeTo MECTa «IISTh Sy .
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IIpakTueckoe 3ansiTue 5. THCTpyMEeHTHI O€pEKIMBOIO MPOU3BOICTBA.
Mertoauka nsath BorpocoB «Ilouemy?»

eb: 3HAKOMCTBO C METOIAMU PEATM3ALNK KOHIETIINN OEPEKIMBOTO
IPOM3BO/ICTBA, (POPMHUpPOBAHKE OOIIETO MPEJACTABICHUS O COACP)KAaHUU METOJIOB,

YCIIOBHAX UX IIPUMCHCHUA. MGTOI[I/IKa ILITH BOIIPOCOB «HO‘{EEMY?»

3HaHNs U YMeHUs1, MIpUoOdpeTaeMblie CTYJIECHTOM B pe3yJibTaTe OCBOCHMS Te-
MBI

3HaTh:

- CIOCOOHOCTHIO MCIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JHC-
IIUTIIMH B Mpo(ecCHoHaIbHOMN AeATeIbHOCTH, IPUMEHITh METObI MATEMATUUECKOTO
aHajv3a U MOJICJTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO UCCIIEOBAHUS;

- TEXHOJIOTHUECKHE MPOIECCHI C TIO3UIIMKI YHEPTo- U pecypcocOepeKeH s, MH-
HUMM3AIMHI BO3JIEUCTBUS HA OKPYKAIOIIYIO CPEIY

YMeTh:

- UCII0JIb30BAaTb OCHOBHLIC 3aKOHbBI CCTCCTBCHHOHAYYHbIX AWUCHOUIIIINH B HpO(l)eC'
CHMOHAJIbHOM ACATCIbHOCTH, ITPUMCHATH MCTOAbI MaTCMATHYCCKOI'O aHaJIn3a U MOJACJIN-

poBaHHsA, TCOPCTUICCKOIO U OKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUA

- Y4aCTBOBATb B COBCPIICHCTBOBAHHUN TCXHOJOTHYCCKHUX ITPOICCCOB C HOSI/IHHﬁ

DHEPro- U PecypcocOepeKeHUs, MUHUMHU3AIIMN BO3JICHCTBHS Ha OKPYIKAOIIYIO CPEy.
Bnanern:

- CHOCOOHOCTBIO HCIIOJIL30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX OUC-
IOHIIIMH B HpO(bGCCHOHaHBHOﬁ ACATCIIbHOCTH, IIPUMCHATHL MCTOAblI MATCMATHUYCCKOI'O

aHaJIn3a 1 MOACINPOBAHUS, TCOPECTHICCKOTO N OKCIICPUMCHTAJIBHOTO UCCIICTOBAHU S,

- CIHOCOOHOCTBIO Y4aCTBOBATh B COBCPIICHCTBOBAHUN TCXHOJOTMYCCKHX IIPO-
HECCOB C MO3ULIUMN 9HCPro- u peCprOC6CpC)K€HI/I}I, MHWHHMH3aAIIWH BO3I[€I>10TBH$I Ha

OKPY>KaIOIIYIO CPELy.
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HaumenoBanue (popMupyeMbIX KOMIIETECHIMI

Nupekc DopMyIUpOBKa:

Criocob0eH OpraHnu30BaTh KOHTPOJIb Ka4€CTBA IIPOAYKIIMHU HA BCEX
CTaaWAX MMPOU3BOACTBCHHOI'O ITPOLIECCOB

[Topsiiok BBITTOJIHEHHS paOOTHI:

1. TloaAroTOBUTH aHHOTALMIO METOAOJIOTUH IIATh BOIIPOCcOB «Ilouemy?»:
1€JIb, METO/, IPUHLIUIIBI.

2. I3y4nTh: METO/ CTPYKTYPHOTO aHalIM3a: rpaduaecku u300pa3uth
IPOLIECC MPUHATHUS PEIICHUS; TIOAXO0bI COCTABICHUS MaTPULIBI IPUOPUTE3ALINN.

3. Onpenenure HHCTPYMEHTHI peoOpa3zoBaHuil mpeAnpuaTuii. M3moxu-
T€ YCIIOBUS TPUMEHEHUS.

4. OcBOoeHHBIN MaTepua U3JI0KUTh B oTueTe « THCTpyMEHThI Oepexiin-
BOT'O ITPOU3BOJICTBAY € MOAPOOHBIM aHATU30M BO3ZMOXHOCTEH KaK10I0 METOAA,
UCIIOJIB3YEMBIX METOJO0JIOTMYECKUX TEXHOJIOTHI €ro MPUMEHEHHUS], IPEATPUATHIA
MPUMEHSIOIINX TEXHOJIOTHUIO 3apyOEKHBIX U OT€YECTBEHHBIX, BEIBOJIOB, CITUCKA
UCII0JIb30BAaHHBIX UCTOYHHUKOB.

TeopeTnueckast 4acTb.
MeTtoauka nsath BorpocoB «Ilouemy?» (5W — 5Why?).
MeTtoauka UCHOIB3YeTCsl ISl BHISIBICHUS] OCHOBHOM MPUYUHBI IPOOJIEMBI
Y 3aKJII0YAETCsl B TOM, YTOObI MHOTOKPATHO 3aJ1aBaTh Bonpockl «[louemy moss-
JsieTcs ATa mpobsaemMa?y» mpu aHaau3e MpooseMHOM cuTyanuu. st Toro 4To0bl
YCTaHOBUTH OCHOBHYIO MPUYUHY POOJIEMbI, 0OBIYHO XBAaTaET MSATH BOIIPOCOB.
JIist moTyyeHus MOJHOM U TOYHON MH(POPMALIMK HEOOXOUMO MPABUIILHO Gop-

MYJIMPOBaTh BOIIPOCHL.

[Topsiiok IPUMEHEHUST METOIa S MIOYEeMY CJIEAYFOIIUH:
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1. ®opmynupyercsi HECOOTBETCTBHE HIIM IMpoOJieMa, il KOTOPO HEOOXOIUMO
Haiitu peueHue. [Ipobiema mMoxkeT ObITh 3amKcaHa HAa JUCTE OyMard WIM KapTOUKeE.
JIoOKyMEeHTHpOBaHUE TMO3BOJSET pabouel rpynne MNPUNATH K €IUHOMY MHEHHIO Kak
chopMyIMpOBaTh HECOOTBETCTBUE U TEM CAMBIM CKOHIICHTPUPOBATHCS HA HEM.

2. 3amaercst Bonpoc «lloduemy »TO HEcooTBeTCTBHE BO3HUKIO?» min «llouemy
3TO Tpou3onuio?». OnpenensoTcs BapuaHThl OTBETOB Ha MOCTABJIEHHBIN Bompoc. Ot-
BETOB MOXET OBITh HECKOJIbKO. Bce OHM 3amuchIBarOTCS 1Mo, 100 COOKY OT MPOOIEMEI.
OTtBeThl HEOOXOAUMO (POPMYIHPOBATH KpaTKo. JlJis MOMCKAa OTBETOB MOXKET IpHUME-
HATHCSI METOJ MO3TOBOro mTypMa. YToObl CTPYKTYypHUPOBATh MOUCK PEIICHHI MO METO-
Iy TSTh IOYEMY MOKHO MPEABAPUTENILHO ONPEIEIUTh OCHOBHBIE MTOA00IACTH, KOTOPBIE
IPUBOJAT K BOSHUKHOBEHUIO HECOOTBETCTBHUS.

3. Ecniu mpu4nHbI, BBISBICHHBIE HA IIare 2, MOTYT OBITh JIETATU3UPOBAHBI Jajee,
TO IO Ka)KJ0W W3 BBIABJICHHBIX MPUYUH OIATH 3aaaetcs Borpoc «llouemy 310 mpowuso-
u10?». OTBETHI Ha 3TOT BOIPOC 3aIMCHIBAOTCS HA TPETHEM YPOBHE JE€TaTU3aLUN.

4. IIpoBoauTCS MPOBEPKA BO3MOKHOCTU AaJIbHEWIIEH neTanu3anuu npuduH. Ec-
JIM JleTajan3anns BO3MOXHA, TO LUKJI IOCTAaHOBKM BoIlpoca roBTopsiercs. Kak nmpasuio,
YTOOBI JETAIM3UPOBATh MPUYMHBI O CAMOTO HUYKHETO YPOBHS JOCTATOYHO 5-TH MOBTO-
PEHUI LIUKJIA.

5. Ilocne Toro xak aHanu3 OyJeT 3aBepllIeH, U AajbHEHIas [eTanu3aius IpuIuH
CTaHET HEBO3MOXKHA, MTPOBOJIUTCSA MEPECMOTP BCEX BBISBIICHHBIX MPUYUH U ONpEaess-
I0TCA KJIIOYEBbIE TPUUYMHBL. B X0/1e mepecMoTpa 1uarpaMmbl HEKOTOPbIE U3 IPUYUH MO-
I'YT MIEPEMEIIATHCS C YPOBHS HAa YPOBEHb WM TyOJIUPOBATHCSA B Pa3jIMUHbIX BETKaX Je-
peBa MPUYMH.

PaccMoTpum npuMep npuMEeHEHUs TaHHOM METOIMKH.

Bomnpoc 1. TIpo6aema: noueMy Ha 1oy MalllMHHOE MacJio?

Otger. [IprunHa: MOTOMY YTO Maciio BBITEKIIO Yepe3 IITOK HUIUHAPA.

Bomnpoc 2. [Ipo6iema: mouemy ciyuusiach npoTedka?

Otger. IIprunHa: MOTOMY YTO YIUIOTHUTEIBHOE KOJIBLIO IPHILJIO B HETOJAHOCTb.

Borpoc 3. IIpo6iema: noueMy yIjaOTHUTEIbHOE KOJIBIO MPUILIO B HETOJHOCTH?

Ortger. [IprurHa: MOTOMY YTO IITOK MOBPEK/IEH.


https://www.kpms.ru/Implement/Qms_Brainstorming.htm
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Borpoc 4. TIpo6iiema: moyemy mTOK NOBPEKIEH?
Otger. [IpuunHa: moTomMy 4TO rpsi3b, MOMABIIAs B MACJI0, pa3beAacT MOBEepX-
HOCTb IIITOKA.
Borpoc 5. TIpo6iiema: moyemy rpsi3pb nomnajiaet B Macio?
Otger. [IpuunHa: MOTOMY YTO KPBITITKA MACISTHOTO OaKa HE 3aKphIBACTCS
TePMETUYHO.
K meromuke nars Borpocos «Ilouemy?» yacto qo06aBisaoT Bomnpoc «Kak?»
(How?). Bompoc «Kak pemnts mmpo0iaemy?» TpeOyeT KOHKPETHOTO IPEITI0KEHUS
JUTsl yCTpaHEHUs! OCHOBHOU MpUYMHBL. [1py BhIMoIHEHNH 11ara 1 UCroiab3yoT Me-
TOAUKY «KPACHBIX SIPJIBIKOBY» —OTMEUAIOT HA TEXHOJIOTHYECKOM 000pYI0BaHUU
MpoOJIEeMHBIE MECTA SIPJIbIYKaMU (CTUKEpaMU, JICHTOUKaAMHU) KPaCHOTO 1[BETa, KO-
TOPbIE CHUMAIOT IOCJIE YCTPAHEHUSI KOHKPETHOW HEMOJIAIKH.

Bornpocs! i 00cyxaeHus:

1. [loHATHE U CYITHOCTh METOJIA «IISTh TOYEMY»

2. OCHOBHBIE METO/IbI, UCTIOIB3yEMbIE /ISl BHITIOJTHEHUS aHAJIH3a C 0~
MOIIIBIO «IISATH TOYEMY)»

3. HemocTtaTtku meToma

4. TloHsiTue U CyIIHOCTh METO/A IISITh IIarOB)

5. lenu, punocodus v BHEIPEHUE METO/Ia KIISTh IIIArOBY

KoHTpOJIbHBIE BOIIPOCHL:

1. B yeM npeumyIiecTBa U HEAOCTATKYA METOJIA IISITh TOYEMY»?

2. Kakue cnocoObl BHEJIpEHUSI METO/1a BbI 3HaETE?

3. JlaiiTe CpaBHUTEIbHYIO XapaKTEPUCTUKY METOIAM IISATh TOYEMY)»

U «IIATH [1aroB»?
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IIpakTnyeckoe 3anaTHe 6. Buzyanuzauus(3pureiabHoe yIpaBieHHE), 3alIUTa OT
MpeIHaMEPEHHBIX OINOOK.

Llenp 3aHATHS: U3y4YUTH IPUHLNIIBI BU3YAIU3allAH, 3AIINATHI OT IIPEIHAMEPEHHBIX
OIIMOOK; HA OCHOBE U3yYEHHON IKOHOMHYECKOU JIMTEPATYPhl 3aKPENUTh HABBIK
BHU3YyaJIM3alMH (3pUTEIBHOIO YIPABICHHUS ), 3AIUTHI OT IPEIHAMEPEHHBIX OLIH-

00K

3HaHusA U yMeHMs, IPpUOOpeTaeMble CTYJAEHTOM B Pe3yJibTaTe 0CBOEHUS TEMbI
3HaTh:

- CIOCOOHOCTBIO UCIIOJIH30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
LUIUIMH B TpO(PECCHOHATBLHON IEATeIbHOCTH, TPUMEHSITh METO/IbI MATEMATUYECKOTO
aHaJIN3a U MOJICJIUPOBAHUS, TEOPETUYECKOTO 1 SKCIIEPUMEHTAIBHOTO UCCIIEAOBAHMUS;

- TEXHOJIOTUUECKHUE MPOIECCHI C TIO3ULIUM YHEPTO- U pecypcocOepeKeH s, MU-
HUMM3AIMHI BO3JIEUCTBUS HA OKPYKAIOIIYIO CPEIY

VYMeTs:

- UCIIOJIB30BATh OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHBIX JHUCHOUILIIMH B HpO(i)GC-
CHMOHAJIbHOM ACATCIbHOCTH, ITPUMCHATH MCTOAbI MAaTCMATHYCCKOI'O aHaJIn3a U MOACIIN-

poBaHHsA, TCOPCTUICCKOIO U OKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUA

- Y4aCTBOBATb B COBCPIICHCTBOBAHUHU TCXHOJIOTHMYCCKUX IIPOLECCOB C HOSI/IHI/Iﬁ

DHEPro- U pecypcocOepeKeHUs, MUHUMHU3AIIMN BO3JICHCTBHS Ha OKPYKAIOIITYIO CPEYy.
Bnanern:

- CHOCOOHOCTBIO HCIIOJIL30BaTh OCHOBHBIEC 3aKOHBI CCTCCTBCHHOHAYYHBIX OHC-
IOHIIIMH B HpO(bGCCHOHaHBHOﬁ ACATCIIbHOCTH, IIPUMCHATHL MCTOAblI MATCMATHUYCCKOI'O

aHaJIn3a 1 MOACIUPOBAHHUS, TCOPECTHICCKOTO N OKCIICPUMCHTAJIBHOTO UCCIICTOBAHU S,

- CIHOCOOHOCTBIO Y4aCTBOBATh B COBCPIICHCTBOBAHUN TCXHOJOTMYCCKHX IIPO-

HECCOB C MTO3ULIUMN 9HCPro- u peCprOC6CpC)K€HI/I}I, MHWHHMH3aAIIWH BO3I[€I>10TBH$I Ha

OKPY>KaIOIIYIO CPELy.

HaumenoBanue (popMupyeMbIX KOMIETEHIHT
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Nunexc DOopMyIMPOBKA:

CriocobeH OpraHnu30BaTh KOHTPOJIb Ka4€CTBA IIPOAYKIIMHU HAa BCEX
CTaaWAX MMPOU3BOACTBCHHOI'O ITPOLIECCOB

[Topsiiok BBITTOJIHEHHS paOOTHI:

1. [loAroTOBUTH aHHOTALIMIO METOIOJIOTUU CUCTEMBI O€3/1€(PEKTHOTO U3-
TOTOBJICHUS MTPOYKIUH.

2. I3y4unTh: METO/ CTPYKTYPHOTO aHaIM3a: rpaduuecku n300pa3uTh
NPUYUHHO-CIIEICTBEHHYIO TuarpamMmy (auarpamma Mcukassl).

3. Omnpenenure UHCTPYMEHTHI peoOpa3zoBaHuil npeanpusTuil. M3noxu-
T€ yCJIOBUS PUMEHEHHS.

4. OcBoeHHBIN MaTepuail U3JI0XKUTh B oTUeTe « Busyanuzanus, 3anmra ot
MPEAHAMEPEHHBIX OIIMOO0K» € MOAPOOHBIM aHATU30M BO3MOXHOCTEH KaX10ro
METO0/1a, UCIIOJIb3YEMBIX METOI0JIOTMYECKUX TEXHOJIOTHI €ro MPUMEHEHHS],
OpeaIpUITUNA TPUMEHSIOIINUX TEXHOJOTHIO 3apyO0eKHBIX U OTE€UECTBEHHBIX, BbI-
BOJIOB, CITHCKA UCIOJIb30BAaHHBIX NCTOYHHUKOB.

TeopeTnueckas 4acThb.

B pamkax OepexarBoro npou3BOICTBA JaHHbIE TPEOOBAHMUS BBIIOJIHSIOTCS C 110~
MOIIIBIO CHCTEMBI Oe37eeKkTHOro m3roToBiaeHus npoaykuuu (ZQC — Zeroquality
control) — ynpaBieHrue Ka4ecTBOM, OPUCHTUPOBAHHOE Ha JTOCTHIKEHUE HYJIS JIe-
dexroB. «Hynb gedekToB» 03HaYaeT HYJIEBON YpOBEHB JEKTHOCTH, T.€. BBI-
nycK Npoaykuuu 6e3 Opaka. Metoj noka-éxa, pazpadoranusiii C. CuHro, mo3Bo-
JSIeT PeA0TBpAallaTh NOSIBICHNE AE(PEKTOB, B TO BpEMs KaK CTaTUCTUUYECKHE Me-
TOJIbI CIIOCOOHBI JIMILIb PACTIO3HABATH UX U U3MEPSTh, OH SBJISIETCS OCHOBOM O€3-

ne(EeKTHOTO U3rOTOBICHUS MPOAYKIUH.
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J1ist BceX BbILIENEPEUNCICHHBIX TPUYUH BO3SHUKHOBEHHUS J1€(DEKTOB, 32 UCKITIO-
YEeHUEM TIOCIICTHEH, MOTYT OBITh IPUMEHEHBI KOPPEKTUPYIOIINE U TIPEAyIIpe-
xaaroue aerctBus. [IpenoTBpaTUTh ke OMMOKU OTepaTOpOB JOCTATOYHO
TpyHO. Llenb nmoka-€k3 — HallTH CIOCOOBI 3aIIMTHI OT HEMIPEAHAMEPEHHBIX
omuOoK. [Tpu orieHke KadecTBa P U3TOTOBICHUH H3CIHIA IMTUPOKO UCIIONH3Y-
IOTCS CTATUCTUYECKHE METO/IbI, TaK Ha3biBaeMble «CeMb IIPOCTHIX
WHCTPYMEHTOB Ka4eCTBa:

1) konmponvHvle AucmKy — NpeAHa3HAYCHBI TSI cOOpa JaHHbBIX. B HUX
3aHOCUTCA UH(OpMAIUS 0 KOHTPOJIMPYEMOM MapaMeTpe win nedexrax usze-
JIUsL, WIH O TIPAYMHAX 1ePEKTOB U T. 1. KOHTPOIBHBIC TUCTKH MOTYT IIPUME-
HATHCA KaK MPU KOHTPOJIE 10 KaY€CTBEHHBIM, TaK U MIPU KOHTPOJIE MO KOJIUYe-
CTBEHHBIM MPU3HAKAM;

2) eucmoepammsvl — CTOJIOUKOBBIC TUATPAMMBbI, ITOKA3BIBAIOIINAE KOJTUYC-
CTBEHHYIO OIIEHKY YaCTOTHI MMOMaJaHus 3apETUCTPUPOBAHHBIX COOBITUH B yCTa-
HOBJICHHBIC HHTEPBaJIbL. [10 BUIY THCTOTpaMMBbl MOYKHO aHAJTU3UPOBATH (POpMy
U TIapaMeTPhl pacIpeesieHUs], OJHOPOIHOCTh 3aPETUCTPUPOBAHHBIX JAHHBIX.
['ucTorpamMmbl UCTIONB3YIOTCS JUTSI IPEICTABICHUSI CTPYKTYPBI U XapaKTepa u3-
MEHYUBOCTH JTAHHBIX, KOTOPBIC TPYTHO 3aMETUTh MPH MX TAOJIMIHOM TPEICTaB-
JICHUU;

3) npuuunno-creocmeennas ouazpamma (nuarpamma VMcukapbl) — 0TOO-
paxkaeT 3aBUCHMOCTb MEXy CJACACTBUEM U €T0 MOTCHIIMAIBHBIMU TPUYHHAMH
(TpUYMHHO-CIICICTBEHHBIN aHanu3). VIcmonas3yeTcs J1sl ONpeesICHHs U CTPYK-
TypUpOBaHUs (DAKTOPOB, BIUSIONMINX Ha MPOIIECC;

4) ouaepamma Ilapemo — obecnieunBaeT IPOCTOM rpadUUECKUii CrIocod
KJ1accu(UKAIMY IPUYKH OT HanOoJIee 10 HAMMEHEE BaXKHBIX;

5) ouaepamma paccesnus (pazdopoca) — NpeacTaBiIsgeT cooor rpaduue-

CKOE€ OTOOPaKEHUE B3aMMOCBS3U MEXKTY Pa3IMYHBIMU BUJIaMU JaHHBIX. Mc-
MOJIB3YETCsI 17151 KAUECTBEHHOW OIICHKU B3aMMOCBSI3H MEXKTY TAHHBIMU;

6) paccroenue (cmpamughurayusi) OanHvlx — NIPEACTABISACT COOOM TPYII-

IMUPOBKY AAHHBIX B 3aBUCMMOCTHU OT HICTOYHHUKOB U YCJIOBI/Iﬁ HX ITOJIYUCHMU.
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Paccnoenune nomoraeT BeISICHUTh IPUUMHY MOSIBICHUS 1eeKTa, eciii 0OHapy-
KUBACTCS Pa3Inuue JAHHBIX MEXIY «CIOSIMU» (CTpaTamu);

7) Konmpovhas kapma — SBIAETCS rPpahUICCKUM MIPECTABICHUEM JaHHBIX W3
BBIOOPKH, KOTOPBIE IEPUOAUUECKU OEpyTCsl U HAaHOCSTCS Ha rpaduk

yepe3 Onpe/IesIeHHbIe TPOMEKYTKH BpeMeHu. Hanecennble Ha rpaduk TaHHBIC
CPaBHUBAIOTCS C KOHTPOJIbHBIMU rpaHuiiamMu. Touka rpaduka, Haxoasmascs
BHE 00JIACTHU KOHTPOJIBHBIX IPAHULI, JAET CUTHAT O BO3MOXXHOM U3MEHEHUH
nporiecca. Hanbosee mupoko UCrosib3yeMblid BUJT KOHTPOJIBHBIX KapT — KapThI
[lyxapra.

KonTponpHbIE BOTPOCHI

1. HazoBuTe HHCTPYMEHTHI MeTOA «/J[3umoKay.

2. B yem 3akirodaercs CynHoCTh cucteMsl «lloka-Ekan?

3. OnummTe TUTIBI YCTPOUCTB MOKA-EKD 1O MPUHIIAITY OOHAPYKEHUS OIITHOOK.
4. OnuIIMTe TUTBI YCTPOUCTB MOKA-EK? C TOUKHU 3PEHUS UX YCTAHOBKU OTHOCH-
TEJILHO JETaJIEMN.

5. Ha xakux ornepanusix KOHTPOJISI UCTIOIB3YIOTCS YCTPOMCTBA MOKA-EKA?

6. [lepeuncnure 3a1a4u ¥ MPUHITUIIBEI OPTAHU3AIUN KPY>KKOB Ka4eCTBa.

7. HazoBuTe QyHKIIMU KPY>KKOB Ka4eCTBa.

8. HazoBure cemb QJIEMCHTAPHBIX METOJ0B OLICHKH Ka4CCTBa I/ISI[CJII/Iﬁ.
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IIpakTHueckoe 3ansTue /. Bceobiee oOcaykuBaHue 000py10BaHUS
Heapb 3aHATHS: U3YYUTh METOAMKY BCEOOIIEro 0OCTyKMBaHUS 000Dy IOBAHUS;
Ha OCHOBE M3yYEHHOW SKOHOMHUYECKOWN TUTEPATyphl 3aKPEIUTh 3HAHUS B 00JIaCTH

METOJIMKH BCEOOIIEro o0CIyKUBaHUS 000PYI0BAHUSI.

3HaHUs 1 YMEeHUs, MPpUodpeTaeMble CTYIEHTOM B pPe3yJibTaTe 0CBOECHUSI TEMbI
3HaThb:

- CITOCOOHOCTHIO MCTIOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
IIUTIMH B MPO(ECCHOHATBHOMN JIeATeIbHOCTH, IPUMEHATh METO/Ibl MaTEMaTHYECKOTO
aHaJIM3a ¥ MOJEITHPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTATHLHOTO MCCIICIOBAHUS;

- TEXHOJIOTHYECKHE MPOIECCHI C TTO3UIIMI YHEPTO- U pecypcocOepeKeHUs, MH-
HUMM3AIIUHA BO3JIEHCTBUS Ha OKPYKAIOIIYIO CPey

YMeTs:

- UCIIOJIB30BATh OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHBIX JUCHUILIINH B HpO(bGC'
CHMOHAJIbHOM ACATCIbHOCTH, ITPUMCHATH MCTOAbI MaTCMATHYCCKOI'O aHaJIn3a U MOACIIN-

poBaHHsA, TCOPCTUICCKOIO U OKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUA

- Y4aCTBOBATb B COBCPIICHCTBOBAHUU TCXHOJOTHYCCKUX ITPOHCCCOB C HOSI/IHI/Iﬁ

SHEPro- U pecypcocOepeKeHnss, MUHUMHU3AIMU BO3ICHCTBUS HA OKPYKAIOIIYIO CPEIy.
Bnaners:

- CITOCOOHOCTBIO HMCIIOJIb30BATh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHbIX IHUC-
OUIIJIMH B HpO(l)eCCHOHaHBHOﬁ ACATCIbHOCTHU, IMPUMCHATL MCTOAbI MATCMAaTUYCCKOI'O

dHaJIn3a U MOACIUPOBAHHUA, TCOPCTUICCKOI'O U SKCIICPUMCHTAJIIBHOI'O HCCICAOBAHMA,

- CIHOCOOHOCTBIO Y4aCTBOBATh B COBCPIICHCTBOBAHUN TCXHOJIOTMYCCKHX IIPO-

IIECCOB C TO3MIIMN DHEPro- M pecypcocOepexeHusi, MUHUMHU3AIMN BO3ACHCTBUS Ha

OKPYXaIOILYIO Cpeny.

HaumenoBanue ¢popMupyemMbIX KOMIIETEHIIM I

Nupexc DOopMyIMPOBKA:

[1K-2 CrniocoOeH opraHu30BaTh KOHTPOJIb KA4eCTBA MPOIYKIIMN Ha BCEX
CTaJUsX MPOU3BOJICTBEHHOTO MPOIECCOB
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[Topsinok BBITIOIHEHUS pabOTHI:

1. M3yuuts npumenenue metosa TPM (Total Productive Maintenance)

CocraBnenue rpaduKoB 00CITYKUBaHHE 000PYI0BAHNUE;

2. MepornpusiTusi, BBIIOIHSEMbIE TIPU PeaTU3alliy HaPaBJICHUS

«CucreMa TIaHoBOro o0CIyKUBaHUSI 000PYAOBAHUS.

3. CocTtaButh rpaduk oOCIy>KMBaHHUS 000PY/I0BAHHUS.

4. O0BsicHUTE CTPYKTYPY Kod(dPuirieHTa 001en 3¢pHEeKTUBHOCTH

obopynoBanus (OEE)

5. OcBOEHHBIN MaTepuall U3JIOKUTh B oTueTe «BceoOiee oocykuBanue ooopy-

JIOBaHUS» C MOJAPOOHBIM aHAIM30M CUCTEMBI, MPEINPUATHI TPUMEHSIONUX TEX -

HOJIOTHIO 3apyOeKHBIX U OTEYECTBEHHBIX, BRIBOJIOB, CITUCKA UCITOTH30BAHHBIX

MCTOYHHUKOB.

Teopernveckue cBeeHUs.

CocrostHue 000pyA0BaHMs, CTENEHb UCIOIb30BAHMS €r0 BO3MOKHOCTEN B YCIIO-
BUSIX COBPEMEHHOTO MEXaHU3UPOBAHHOTO W aBTOMATHU3MPOBAHHOTO ITPOU3BOICTBA B
3HAUYUTETHFHON MEepe ONPENIETISIOT YPOBEHb KaueCTBA MPOAYKITUU U 3(P(HEKTUBHOCTH
MIPOU3BOACTBA. B CBSA3M C 3TUM BOIpOCaM OLIEHKH COCTOSIHUS 000PYI0BaHUA U MO/~
JepXaHus ero B pab0TOCIIOCOOHOM COCTOSIHMM BCETAa YAEAI0Ch CEpbe3HOE BHUMAHHUE.

[Ipeanpusatust AnoHUM UCTIOTB30BAIM CUCTEMBI OOCITYKUBAHUS U PEMOHTA 000-
pPyZIOBaHUS Ha OCHOBE cucTeM, mpuMeHseMmbx B CIIIA. Jlyis ycTpaHeHHS mpo0OieM, BbI-
3BaHHBIX TPUMEHEHUEM TPATUIIMOHHBIX CUCTEM 00CTY>KUBaHUS U PEMOHTa 000py/10Ba-
Hus, B KoHIE 1960-X — Hauane 1970-x rr. Ha ¢pupme «Hurm non J{pHCo», MOCTaBIIMKE
ANEKTPOOoOOpyIoBaHus Jy1st Gupmbl T0Y0ta, Obuta paspaboTana cucTeMa BCeoOIIero
POM3BOAUTENLHOTO 00cTykuBanus odbopynosanus (TPM — Total Productive
Maintenance), KoTopas sIBJII€TCS OJHUM U3 OCHOBHBIX DJIEMEHTOB OEPEKINBOIO
IIPOM3-BOJCTBA.

Cucrema TPM — cuctema oOciy>kuBaHusi 000pyA0OBaHUs, MO3BOJIAIONIAs o0ece-
YUTh €r0 HAUBBICIIYIO 3(PPEKTUBHOCTH HA MPOTSHKEHUH BCETO KU3HEHHOTO [IUKJIA C
Y4aCTHEM BCEro NEPCOHANIA.

I{esnp ucnionp3oBanus cucteMsl TPM — coBepIIEHCTBOBAHUE ACATEIIBHOCTU

MPEINPUATHS 32 CUET MOBBIIIEHUS 3((HEKTUBHOCTH 000PYI0BaHHUSI, IPOLIECCOB MPOU3-
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BOJICTBA, a TAKXKE YJIYUYLIECHUS KA4e€CTBA MPOAYKIIMH U IMOBBIIIEHUS IPOU3BOICTBEHHOM
0€30MacHOCTH.

CpeactBom noctmxeHus nenu TPM citykut co3ianne MexaHu3Ma, KOTOPbId
OPHEHTHPOBAH Ha MPEJOTBPALLICHNUE BCEX BUOB NIOTEPh U JOCTHKEHUS «HYJIS I1OJIO-
MOKY, «HYJISI HECUACTHBIX CIIy4aeB», «HYJs Opaka» Ha MPOTSKEHUH BCETO JKU3HEHHOT O
LAKJIa IPOU3BOACTBEHHOM cucTeMbl. «Hynb monomox» nocruraercs B TPM 3a cuer no-
ATANHOT'0, CHCTEMATHYECKOT0 W HENPEPBIBHOT'O OCYIIECTBIICHHUS IISITH TPYIIIT MEPONPHU-
ATUU:

1) co3nanmns 6a30BbIX YCIOBUH TSI HOPMAILHOU pabOThI 000PYTOBAHHUS;

2) coOrOICHHS YCIIOBHIA SKCILTyaTallul 000PYI0BaHHUS;

3) BOCCTaHOBJICHUS €CTECTBEHHOTO U3HOCA;

4) ycTpaHEeHUs] KOHCTPYKTUBHBIX (00YCIOBICHHBIX POEKTOM) HEIOCTAT-

KOB 000py/I0BaHUS;

5) NOBBIIIEHHSI MACTEPCTBA OTIEPATOPOB, CIICITUATUCTOB 110 PEMOHTY U

00CITy’>KMBaHUIO, HHKEHEPOB-IIPOEKTUPOBIIUKOB.

B cucreme TPM Bbizensator 16 BUAOB OTEPH, KOTOPHIE MOIPA3ACIIIOTCA

Ha TPH TPYIIIIHI.

1) [MoTtepu BpeMeHN (PYHKIIMOHUPOBAHUS 000PYT0BAHHS:

- TIOTEpH, BbI3BAHHbBIE MOJJOMKAMH MAILIMH U MEXaHU3MOB;
- TOTepH M3-3a HaNaJAKU 000PYyI0BaAHUS;
- TOTEpY M3-3a 3aMEHbl HHCTPYMEHTA;

- TIOTepH IIPH 3ammycKe 000py10BaHMUS;
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- TOTEpH U3-3a KPATKOBPEMEHHON OCTAaHOBKU 00OPYAOBAHUS U €TI0 pabOTHI
Ha XO0JIOCTOM XOJY;
- TOTEepU IPOU3BOJAUTEIBHOCTH;
- TOTepH u3-3a Me(HEKTOB U HEOOXOAMMOCTH JOPAOOTKH MPOIYKITUH;
- TOTEpH U3-3a 3aIJIAHUPOBAHHBIX OCTAHOBOK 000PYIOBAHUS.
2) IMotepu pabovero BpeMeHU:
- TOTEpU U3-3a HEKAYECTBEHHOI'O MEHEI)KMEHTA,
- TOTEpH U3-3a HEPAIMOHAIIBHOM paOOThl TPAHCIIOPTA;
- TOTEpH M3-3a HEJIOCTATKOB B OpraHU3aluy paboThl MPOU3BOJICTBA;
- TOTEpH U3-3a HU3KOTO YPOBHS aBTOMAaTU3ALlMK POU3BOJICTBA;
- TIOTEpU U3-3a HEJOCTATKOB MPOU3BOJICTBEHHOI'O MOHUTOPUHTA.
3) [Totepu 3HEPTHH, CHIPBS, MATEPHAIOB U BPEMECHHU H3-32 PEMOHTA UHBEHTApSI:
- TIOTEpPHU TOTOBOW NPOAYKIIUU;
- TIOTEpU PHEPTUU;
- TOTepH M3-3a HEOOXOIUMOCTH PEMOHTA MPOU3BOJCTBEHHOI'O HUHBEHTAPSI.
OcHOBHBIE HaINpaBJIEHUS Pa3BEPTHIBAHUSA cUCTEMBbI TPM:

1) OtaenbHbBIE YIYyUIICHHS )15 TIOBBIIICHHS TPOU3BOAUTEIILHOCTH 000PYI0Ba-

2) Co3aHue CUCTEMBI CaMOCTOSITEIILHOTO 00CTYKUBAHUS 000Dy I0BAHHS
orepaTopamH.

3) Co3maHue CUCTEMBI IJIAHOBOTO TEXHUYECKOTO 00CTyKHUBaHHSI 000y T0OBAHHS.
4) OOy4eHue 1 MOBBIIICHNE KBATH(UKAIIMU ONIEPATOPOB U TIepCOHAIA
PEMOHTHBIX NTOAPA3AECIICHUN.

5) Co3manue cucTeMbl YIIPaBIICHUS pa3padOTKON U BHEAPSHUEM HOBOTO
000py10BaHUs U MPOAYKTA.

6) Co3nanue cucTeMbl 00CTYKUBAaHUS, OPUCHTHPOBAHHOTO HA KAYE€CTBO.

7) Co3naHue cuCcTEMbI OXpaHbl TPY/Aa U OKPYKAOIEH CPeIbl.

8) Co3manue cuCTeMBI MOBBIIICHUS YPPEKTHBHOCTH PAOOTHI YIIPABICHYECKHUX H

00CITyKUBAIOITUX TOJIPa3ICIICHHM.

Pa3BepteiBanue cucremsl TPM mo3BoJiser:
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- palMoHalibHEe UCIO0JIb30BaTh UMEIOIIEeCs: 000PYI0BAHUE;

- COCTaBUTH O0Jiee peaibHBIN MJIaH MOJIEPHU3ALMKI 000PYI0BaHUS U

- TEXHHYECKOTO MEePEBOOPYKEHUS MIPEANPHUATHS, YTO MO3BOJIUT 3PHEKTHB-
Hee UCIOJIb30BaTh (PMHAHCOBBIE CPEJICTBA;

- CHHU3UTD 3aTPaThl HA PEMOHT U 00CITyKMBaHUE 000PYAOBAHMUS;

- CHHM3UTh KOJUYECTBO Cliecapeii-peMOHTHUKOB,;

- YBEJIMYUTH KaU4€CTBO BBIMTYCKAEMOM MPOAYKITUH;

- CHHU3UTH YPOBEHb TEKYUECTH KaJIPOB;

- COKpaTHTh BpPEeMsl POCTOSI 000PYI0BAHNUS,

- COKpaTUTh CPOKU MTyCKOHAIAI0YHBIX padoT;

- COKpaTHTh 3aTPaThl HA KAIUTAILHBIN PEMOHT;

- TIOBBICHTH MTPOU3BOAUTEIBHOCTD TPY/A;

Jlist oueHku 3G heKTUBHOCTH paboThl 000pyaoBaHus B cucteMe TPM ucnosnb3y-
eTcs He Koa(PUIMeHT 3arpy3Kku o0opyoBanus, a kodpdunneHt ooien 3phekTuBHO-
ctu oobopyaoBanus (OEE — Overall Equipment Effectiveness), KOTopblil BeipakaeTcsi B
MPOLIEHTaX M pacCYUTHIBAeTCs Mo popmyre:

OEE = K1*K2*K3 ,

rae K1 — xoaddunment ncnonp30BaHus MIaHOBOTO (OHIa BpEMEHU PabOThI

000opy10BaHUS;

K2 — ko3¢ dutimeHT ucnoib30BaHus TEXHHUESCKUX BO3MOXKHO-

cTeil 000opyAOBaHMS;

K3 — koa(urmenT rogHoM NpoayKIIHH.

KoaddumnmenT ucnonp3oBanus mianoBoro GoHaa BpeMeHH paboThl 000py10Ba-
HUS OTPEEISICTCS KaK OTHOIICHHE (PaKTHYECKOTO BpEMEHH PabOThI

000py1I0BaHUs K BpEMEHU MPOU3BOACTBEHHOTO ukia. KoadduuueHt xapakre-
pHU3YET OTEPH, CBA3AHHBIC C TTOJIOMKAMHU, TTepEeHaIaKaMU U PETyJINPOBAHUEM

000py10BaHMSsl, 3aMEHON UHCTPYMEHTA U T. 1.

KoaddurueHT ncnonp30Banus TEXHUYECKAX BO3MOXHOCTEH 000py10BaHUS

OTIpE/IEIISETCS KaK OTHOIICHHE TEKYIeH BRIPAOOTKU K 3aIlJIaHUPOBAHHOW, XapaKTepH-
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3yeT NOTEepHU M3-3a MPUOCTAHOBOK U XOJOCTOT0 X0/1a, M3-3a CHIXKEHUSI CKOPOCTH 00pa-
OOTKH.

KoaddurmenT rogHon mpoiyKuuu onpenenseTcs Kak OTHOLIEHUE KOJIMYeCcTBa
KAUeCTBEHHBIX U3JEIHI K OOIIEMY YMCITY U3TOTOBJICHHBIX M3EIHMA, XapaKTEPU3YET I10-
TepH n3-3a Opaka u nmepeesok, MpH 3amycke 000pyA0BaHHUS.

ensio onpenenenusi OEE sBnsieTcs He orleHKa pabOThI oniepaTopa, a yiIydlleHHe
(GYHKIIMOHUPOBAaHUSA 000PYAOBAHUS WM COBEPILICHCTBOBAHHUE BBITIOJHEHUS MPOIIECCOB.
Nudopmarnuto, HeoOXoauMYyI0 115 pacueTa KodPPUIUEeHTOB, COOUPAIOT OIEePaTOPHI,
3anoJHsAsA TaOIHILbl 111 cOOpa JaHHBIX. 3aT€M BBIMOIHSAIOTCS pacyeThbl KO3(DPUIIMEHTOB
u 3HaueHus1 OEE. Bemomnuars pacuer OEE umeeT CMBICH TOJIBKO B TOM Cily4ae, KOoraa
cOOp JaHHBIX U BBIYMCIICHUE MTOKa3aTeNel npon3BoauTcs peryisipHo. U3zmepenne OEE
B 3a/IaHHBIE TPOMEKYTKHA BPEMEHHU MTO3BOJISIET BBIIBUTH 3aKOHOMEPHOCTH MOSIBJICHUS
HOTEPh U pa3paboTaTh NpOrpaMMy yIydlIeHUs (PYHKIIMOHUPOBAaHUS 000PYAOBAHUS.
Bomnpocs! 1uist o0cyxaeHust:

1. Cocrasnenue rpagukoB 00CTy>KUBaHHUE 000PYAOBAHUE;

2. TouHBIN y4eT COCTOSHUS 000PYIOBaHUS;

3. Ilpumenenune metona TPM (Total Productive Maintenance).

KoHTponbHBIE BONIPOCHI:

1. B yeM 3akirouaeTcsi IPUHIUIT BCEOOIIEro 00CTyKUBaHUSI 000pYI0BaHMUS ?

2. Kakue cymecTByr0T METOAMKH BCEOOIIEro 00CITy)KHBaHUS 000pyI0BaHUS?

3. Kakue npeumytiectBa u HepocTtatku meroga TPM?

KoHTpoJibHBIE BOITPOCHI

1. JlaiiTe onpenenenue noHATHIO «CrcTeMa BCeoOIIero Npou3BOAUTENLHOTO 00-

cinykuBaHust ooopynoBanus» (TPM).

2. HazoBuTe Bup! moTeph B cucteme TPM.

3. HazoBuTe HanpapiieHus pa3BepTbiBaHus cucteMbl TPM.

4. O0bsicHUTE CTPYKTYpPY KoadduirenTa oob1eit 3ppexTuBHOCTH

o6opynosanus (OEE).

5. HazoBute dakTopsl noBblmeHus: 3pGHEKTUBHOCTH OT BHEAPEHUS CHCTEMBI

TPM.
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IIpakTuyeckoe 3ansitue 8. CuctemMa ObICTPON NIEpeHANAIKK 000pYI0BAHUS
Hean 3aHATHSA: U3YYUTh METOJUKY CUCTEMBI OBICTPOM NIEpEeHANIAIKU 000PY10-
BaHUS;, HA OCHOBE U3YYEHHOW SKOHOMUYECKOH JIUTepaTyphl 3aKPEIUTh 3HAHUS B

00J1aCTH METOJIMKHU CUCTEMBI OBICTPOI EpEHANAAKHA 000PYI0OBAHU.

3HaHUs 1 YMEeHUs, MPpUodpeTaeMble CTYIEHTOM B pPe3yJibTaTe 0CBOECHUSI TeMbI
3HaThb:

- CITOCOOHOCTHIO MCTIOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
IIUTIMH B MPO(ECCHOHATBHOMN JIeATeIbHOCTH, IPUMEHATh METO/Ibl MaTEMaTHYECKOTO
aHaJIM3a ¥ MOJEITHUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTATHLHOTO MCCIICIOBAHUS;

- TEXHOJIOTHUECKHE MPOIECCHI C TIO3UIIMKI YHEPTO- U pecypcocOepeKeH s, MH-
HUMM3AIIUHA BO3JIEHCTBUS Ha OKPYKAIOIIYIO CPey

YMeTs:

- UCIIOJIB30BATh OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHBIX JUCHUILIINH B r[poq)ec-
CHMOHAJIbHOM ACATCIbHOCTH, ITPUMCHATH MCTOAbI MaTCMATHYCCKOI'O aHaJIn3a U MOACIIN-

poBaHHsA, TCOPCTUIYCCKOIO U 9KCIICPUMCHTAJIbHOTO UCCIICAOBAHUA

- Y4aCTBOBATb B COBCPIICHCTBOBAHUU TCXHOJOTHYCCKUX ITPOHCCCOB C HOSI/IHI/Iﬁ

SHEPro- U pecypcocOepeKeHn s, MUHUMHU3AIMU BO3CHCTBHS Ha OKPYKAIOIIYIO CpEay.
Bnaners:

- CITOCOOHOCTBIO HMCIIOJIb30BATh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHbBIX IHC-
OUIIJIMH B HpO(l)eCCHOHaHBHOﬁ ACATCIbHOCTHU, IMPUMCHATL MCTOAbI MATCMAaTUYCCKOI'O

dHaJIn3a U MOACIUPOBAHHUA, TCOPCTUICCKOI'O U SKCIICPUMCHTAJIIBHOI'O HCCICAOBAHMA,

- CIHOCOOHOCTBIO Y4aCTBOBATb B COBCPHICHCTBOBAHWH TCXHOJIOTUYCCKUX IIPO-

IIECCOB C TO3MIIMN DHEPro- M pecypcocOepexeHus, MUHUMHU3AINN BO3ACHCTBUS Ha

OKPYXaIOILYIO Cpeny.

HaumenoBanue ¢popMupyemMbIX KOMIIETEHIIM I

Nupexc DOopMyIMPOBKA:

[1K-2 CrniocoOeH opraHu30BaTh KOHTPOJIb KA4eCTBA MPOIYKIIMN Ha BCEX
CTaJUsX MPOU3BOJICTBEHHOTO MPOIECCOB
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[Topsinok BbITIOJIHEHUS PAOOTHI:
1. U3yunth npuMeHeHne Metoja beicTpas nepenanaaka odopynoBanusi SMED
meton (Single Minute Exchange of Dies — GpicTpas 3aMeHa MTaMIIOB).
2. MepornpusiTys, BBIIOIHEMbIE TIPU PeaTU3alliy HaPaBICHUS
«bricTpas nepeHananka obopynoanust SMED meton.
3. O0BsicHUTE Onpe/eTeHIE MOHATUIN «BHEITHUE» U «BHYTPEHHHE)» ONEPALUU
o MepeHanaaKe 00o0pya0BaHUS
4. OCcBOCHHBIN MaTepuall U3JIOKUTH B 0TueTe «bhIcTpast nepeHanaaka o6opyao-
Banus SMED meTon» ¢ mogpoOHbIM aHATM30M CUCTEMBI, PENPUATHI TpUMe-
HSIFOIIUX TEXHOJIOTHIO 3apyOEKHBIX M OTEYECTBEHHBIX, BHIBOIOB, CITUCKA MUCTIOJIb-
30BaHHBIX UCTOYHHUKOB.
Teopernveckue cBeeHUs.

Cuctema OBICTPOM MEepeHaNa K 000PYI0BAHUS — ITO UHCTPYMEHT O€pEKIUBOTO
MIPOU3BOJICTBA, IPEACTABIISAIONINI COO0M HAOOP TEOPETUUECKUX U MPAKTUUECKUX
METO0B, KOTOPbIE MMO3BOJISIIOT COKPATUTH BPEMS OIEpalliii HAJIAJIKU U TIEpeHa-
naaKu 000pyI0BaHUS.

PasnoBumnoctu SMED:
- single-digit setup — ogHo3apsHas nepeHanaaka. [lepeocHacTka 060pyI0BaHuUsS
3a BpeMsi, He npesbimaroniee 10 mum;
- one touch exchange of die (OTED) — cMeHa 1mraMiia B 0JIHO KacaHHe.
bykBanbHO - CMEHa 1ITaMna OJIHUM JBUKEHUEM, HAIIPUMEP, HAXKaTUEM KHOTI-
Ki; B 00JIee MUPOKOM CMBICIIE — OYEHB TIPOCTas MPOIIeIypa MPOBEACHUS TIEpe-

HaJIaJIK1 000pYI0BaHUSI.
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Ilepenanaoka — nporiecc MOJArOTOBKYA 000PYAOBaHHUS K TIEPEX0]1y OT MPOU3BO/-
CTBa OJTHOTO BHJIa MPOAYKIHH K APyromy (Hampumep, IITaMIOBOYHOTO Mpecca,
MAIIMHBI JJIs1 JINThS. WM KOHBEHepa) MmyTeM 3aMeHbl JieTajei, mpecc-popMm, Mat-
PHII, 32KUMHBIX PUCTIOCOOTICHUH | T.I1.

Bpems nepenanaoxku — 310 IpOMEXKYTOK MEXAY 3aBEPIICHUEM MPOU3BOACTBA MO-
CJICAHETO U3CIHS IPEABIIYIICH apTHUH 10 BBIXOa U3 MPOU3BOICTBA IIEPBOTO
TOJIHOTO U3JIEIIUS MTOCe NepeHaTaIKu.

CymectByeT 1Ba GyHAAMEHTAJIBHO Pa3IMYHBIX THIIA OTIEpAIil IepeHaTaIKN:
BHYTPEHHUE W BHEITHUE.

Buympennue onepayuu no nepenanaoke - 3To ornepamuu, KOTOpbIe MOX-

HO TIPOU3BOJUTH TOJIBKO Ha OTKIIFOYEHHOM 000pyoBaHUM (YCTaHOBKA M CHSTHE
HITaMIIOB).

Buewnue onepayuu no nepenanaoxe - 3To 1eUCTBUSA, KOTOPHIE MOKHO
BBITIOJTHATH 0€3 OTKJIIOYEHUSI 000pYI0BaHUSI (JI0CTaBKa HOBBIX IITAMIIOB K
npeccy, MOJIr0TOBKA 2JIEMEHTOB KPEIJICHUS U Mpoyee).

[IpuMeHeHue cucTeMbl OBICTPOM MEPEeHANIAIKK TT03BOJISICT 3HAUNTEIIHLHO
COKPaTUTh BPEeMsl BBITIOJTHCHUS ONepaIliii epeHaIaIKky.

PaccmoTpum KaxKayro omnepaluio nepeHanaiku noapooHee.

1) TToaroToBka, MoCcTONEpaMOHHAsE KOPPEKTHPOBKA, MPOBEPKa 3aro-

TOBKH, MPUCIIOCOOJICHUH, KanuOpoB U T. 1. Ha maHHOM »Tane uaer npoBepka
HAJIMYUS B HY’)KHOM MECTE M MIPUTOTHOCTH K pabOTE BCEX MATEpUATIOB M HHCTPY-
MeHTa. B 3TOT 3Tam Takxke BKIIOYaeTCs Mepuo/] mocie oopaboTku, B X0/1€ KOTO-
pPOTO U3ENHs CHUMAIOT ¢ 000PYIOBaHUS U TIEPEBO3SAT HA MECTO XPAHEHUS, BPeMs
Ha YUCTKY 000pYyIOBaHUS U T. 1.

2) YcTaHOBKa M CHATHE MHCTPYMEHTA, 3arOTOBOK M T. 1. Ha 3TOM 3Tare BbImnoi-
HSIOT OTIEpaIluy CHATHUS U3JIETTUN U MHCTPYMEHTA TIOCIIE 3aBEpIICHUs 00padoTKU
Y YCTaHOBKH JeTalIel U MHCTPYMEHTA JUIsl CIICAYIOIICH MapTUH.

3) U3mepenusi, ycTaHOBKA IMapaMeTPOB, KaTHOpPOBKa. BBIMOIHAIOTCS BCe H3Mepe-
HUS U KATMOPOBKH, KOTOPBIE HAJIO TIPOU3BOIUTH TSI BBITIOTHEHUS TIPOU3BO/I-

CTBEHHOM orepanmu - HCHTPOBKA, pa3MCTKa U T. 1.
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4) TIpoOHBIE TPOTOHBI U KOPPEKTHPOBKH. JJaHHBIE IPOLIEAYPHI IPOU3BOISTCS BO
BpeMsi 00paboTKH nmpoOHOTro u3Aenus. Yactora U JIUTENTbHOCTD TPOOHBIX MPO-
TOHOB Y KOPPEKTUPOBKHU ONPEAEIIAIOTCS KBAIU(PUKAIIMEN HHKEHepa-Hala(d1Ka.
PaccmoTtpum 3Tarsl BHEIPEHHUS.

Oman (. BEyTpeHHUE 1 BHEILIHUE ONEpalliy IBHO HE BbIpakeHbl. [Ipu nposexe-
HUM NIEpEHAIaIKU 110 TPAJIULMOHHON CXEME BHEIIHUE U BHYTPEHHUE ONEpALUU
He paznuyaroTcs. To, 4To MOTrJIo Obl MPOU3BOINUTHCS KaK BHEIIHSAS Ollepanus,
IPOU3BOAUTCS Kak BHYTpeHHss. [Ipu BHeApEeHUN cucTeMbl ObICTPO MepeHanai-
KM HaJI0 OYEHb TUIATEJIbHO U3y4aTh BCE onepanuu Ha paboyeM mecte. OTHUM U3
MOJIXO/I0B U3y4YeHUS OyAeT HENMPEPHIBHBIN aHAIN3 MTPOU3BO/ICTBA, BHITOIHACMBII
C CEKYHJIOMEpPOM B pykax. J[pyras BO3MOXKHOCTb — UCCIIEJOBaHHE (PAKTHUECKUX
YCIIOBHM B II€X€ MTyTEM UHTEPBbIOUpPOBaHUs pabouunx. Jlyummuii MmeToq — Buaeo-
ChEMKa BCEro npoiiecca nepeHanaaku. OH OyaeT upe3BblyaiiHo 3(pPpeKTuBeH, ec-
JIM 3aIIUCh NTOKa3aTh pabo4YNM cpa3y 1o 3aBepllieHuU nepeHananku. Ecnu nats
paboyuM BBICKA3aThCs, TO 3TO YACTO JIa€T YETKOE, MOJIE3HOE TOHUMAHKE MPO-
6seM. Bo MHOTHX cllyyasix Takoe HOBO€ IOHUMAaHUE yJaeTCsl IPUMEHUTh Ha
MIPaKTUKE HEMEAJIECHHO.

Otan 1. Pazoenenue npoyedyp 6HympeHHel u gHeuHel nepeHalaoxu.

Hauboee BaykHBbIH mar npy BHEIPEHUH JAHHOTO HHCTPYMEHTA - IPOBECTH pas3-
JMYXs MEXIy BHYTPEHHUMH U BHEITHUMH JIEHCTBUSMU 10 TiepeHanaake. Oye-
BUJTHO, YTO MOATOTOBKA JIeTanei, 00CIy>KMBaHUE U T. 1. HEO0S3aTEeIbHO POU3-
BOJIUTH C OTKJIFOUEHHEM 000pyoBaHus. TeM He MeHee, YIUBUTEIbHO, HACKOIBKO
4acTo JenaeTcsi MMeHHO Tak. Eciu ske mpoBecTu crenuaibHble UCCAEA0BaHUS 110
NEepPeBOy KaK MOYKHO OOJIBIIET0 YKCIIa Ofepaluii ¢ BHYTPEHHUX HA BHEITHHUE, TO
BpeMs BHYTPEHHHX OIEpalfii, BEIMOIHIEMBIX PU OTKIIOYEHHOM 000pya0Ba-
HUHU, 00BIYHO yniaetcsi cokpaTuTh Ha 30 — 50 %. Takum 00pa3om, 4eTKOE TTOHU-
MaHUE pasauyuii MEXAY 6HYMPEHHUMU N 6HeUWHUMU AEUCTBUSMHU — CYTh CHUCTEMBI
OBICTPOH MEpEHAIAIKH.

Oran 2. Ilpeobpa3zosanue enympenuux oeticmsuii 60 enewnue. Ha BTopom stare

HCO6XOI[I/IMO IMPOBCPHUTHL BCC OIICpalMu C LECJIbIO BEIICHUTDb, HC BOCIIPUHUMAIOTCS
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JIM Kakue-Iu0o JIeUCTBUS OMIMOOYHO KaK BHYTPEHHUE, HATH ciocoObl Tpeodpa-
30BaHUA ATUX omepaiuii Bo BHelHUE. Crofa MOKHO OTHECTH, HAIPUMED, Ornepa-
LU0 TIOJIOTPEBA, KOTOPask paHee MPOU3BOINIIACH TOJIBKO MOCJE Hayaia nepeHa-
JAJIKK, U OTIepaliI0 IEHTPOBKH, KOTOPYIO MOKHO BBITIOJTHUTH JI0 Ha4aJ1a MPOuU3-
BOJICTBA.

Oran 3. Ynpocmums éce snemenmol onepayuu nepeHaniaoku. XoTs UHOTAa, my-
TEM MPOCTOro MPeoOpa30BaHKs BHYTPEHHUX ACHCTBUI BO BHEIIIHUE, YIACTCS
YIIOXKUTHCA MeHee 4eM 3a 10 MUH, HO B OOJIBIIMHCTBE CIIy4aeB 3TO HEBO3MOKHO.
NMeHHO MO3TOMY HYKHO CHavasia MPUJIOKUTH LIeJICHAPABICHHBIE YCUIIUS IO
YIPOILEHUIO BCEX JIEMEHTAPHBIX BHYTPEHHUX W BHEIIHUX orepanuil. Takum 00-
pa3oM, Ha 3Tare 3 Hy>KEH MOJAPOOHBIN aHAN3 KaXI0W AIEMEHTApHOM OINepaluu.
KOoHTpOIBHBIE BOITPOCHI

1. JTaiiTe onpeneneHre MOHATHIO «CUCTEMA OBICTPOI MepeHanaku

(SMED)».

2. Kt0 pa3paboran TeopeTHIeCKrHe OCHOBBI M IPUMEHIIT Ha TTPAKTHKE

CUCTEeMY OBICTPOH TIepeHaIa K 000PYI0BaHUS?

3. laitTe onpesenenus MOHATUN «BHEITHUE» U «BHYTPEHHHE) OTIEPAINH

0 MepeHanaaKe 000pya0BaHuUs.

4. HazoBurte 3tansl peanusanuu cuctembl SMED.

5. Kakue perieHus: mpuMEHSIIOTCS 1711 CHIDKEHUS] BpDEMEHU TIepeHana Ky
obopynoBaHus?

6. Kax cBsi3anbI yienbHbBIC 3aTpaThl HA EpEHANTAIKY, 3aTPaThl Ha Xpa-

HEHHE 3aIacoB ¢ 00BEMOM MAPTUHU U3ACIIUNA?

7. HazoBuTte npenmymiecTBa ucrnoib3oBanus cucrembl SMED.
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IIpakTuyeckoe 3ansitue 9. DopMUpOBaHUE «KOMAH/IBI TIPOIECCaA»

Iean 3aHATHA: OCBOCHHE TEXHOJOTUH OPTaHU3aIlMH B3aMMOJICHCTBHS B IIEMOYKE MPO-
1ecca. 3HAHUS M YMeHHsl, IpuoOpeTaemMble CTYAE€HTOM B pe3yJibTaTe OCBOEHHUS Te-
MbI

3HaThb:

- CIMIOCOOHOCTHIO MCTIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTHC-
IUTIAH B IPO()ECCHOHATBLHON ACATEHPHOCTH, PUMEHATh METOIBI MAaTEMAaTUYECKOTO
aHajM3a U MOJISJTUPOBAHUS, TEOPETUICCKOTO M SKCIIEPUMEHTAJIBHOTO MUCCIIEIOBAHNS,

- TEXHOJIOTHYECKHE TPOIECCHI C TMO3HUIINA SHEPTO- U PeCypcocOepekeHUS, MH-
HAMHM3AITUN BO3JICHCTBUS Ha OKPYIKAOIIYIO CPEIY

VYMeTs:

- UCII0JIb30BAaTb OCHOBHLIC 3aKOHbI CCTCCTBCHHOHAYYHbIX AWUCHOUIIIINH B npocpec-
CHMOHAJIbHOM ACATCIbHOCTH, ITPUMCHATH MCTOAbI MaTCMATHYCCKOI'O aHaJIn3a U MOACIIN-

poBaHusA, TCOPCTUUYCCKOIO U SKCIICPUMCHTAJIbHOTO UCCIICAOBAHUA

- Y4aCTBOBATb B COBCPIICHCTBOBAHUU TCXHOJOTHYCCKUX ITPOHCCCOB C HOSI/IHI/Iﬁ

DHEPro- U PecypcocOepeKeHUsI, MUHUMHU3AIIMN BO3JICHCTBHS Ha OKPYIKAIOIIYIO CPEIy.
Bnanets:

- CHOCOOHOCTBIO HCITOJIL30BAaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX OHUC-
IOHIIIMH B HpO(I)eCCHOHaHBHOﬁ ACATCIbHOCTH, IIPUMCHATHL MCTOAbl MATCMATHUYCCKOI'O

aHaJIn3a 1 MOACINPOBAHUS, TCOPECTHICCKOTO N OKCIICPUMCHTAJIBbHOTO UCCIICTOBAHU S,

- CIIOCOOHOCTBIO Y4aCTBOBAThL B COBCPIICHCTBOBAHUN TCXHOJOIMYCCKHX IIPO-

IIECCOB C TO3MIIMN DHEPro- M pecypcocOepexeHus, MUHUMHU3AINN BO3ACHCTBUS Ha

OKPYXaIOIYIO Cpeny.

HaumeHoBaHue popMHUpyeMbIX KOMIIETCHUUMI

Nupexc DopMyIMPOBKA:

[1K-2 CrniocoOeH opraHM30BaTh KOHTPOJIb KA4eCTBA MPOIYKIIUN Ha BCEX
CTaJUsX MPOU3BOJICTBEHHOTO MPOIECCOB
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ITopsinoK BBINIOJIHEHUS paOOTHI:
1. I3yunTh ycinoBUs U HEOOXOIUMOCTb CO3/1aHUS KOMaHAbl IPOIiecca.
2. ChopmynupoBath (PYHKITMH «IIPOTYKTOBBIX KOMAaH/I»: CXeMa JICUCTBUS, TPY/I-
HOCTU U MPENATCTBUS.
3. OueHUTh BO3MOXHOCTh OPTaHU3alMK TPOU3BOJICTBA B YCIOBUAX «y3KOT0» WU
«IIUPOKOTO» MPO(HECCHOHATEHOTO MPOQUIIS COTPYTHUKOB.
4. OCBOCHHBIN MaTepUall U3JI0KUTh B 0TUeTE « T€XHOJOrNH OpraHu3aluy B3au-
MOJEHCTBUS B LIETIOYKE MTPOLIECCA» C TOJPOOHBIM aHAIU30M KaXJ0W OCBOEHHOM
(yHKUKENH TEXHOJIOTUN (POPMUPOBAHUS KOMAH/IBI.

Teopernyeckas 4acTh.

[TockonbKy OepexnnBoe MPEeAIpUsITHE HALIEIIEHO HA CO3aHUE KaHasa, B
KOTOPOM TE€YET MOTOK CO3JaHUsl HEHHOCTH, OYEBUIHO, YTO TPAJAUIIMOHHbIE
(yHKIIMOHAIBHBIE CIIY>KObI HE MOTYT UTPATh TY XK€ POJib, UYTO UTPAJIU B IIPO-
nuioM. OTAeNn NPOeKTUPOBAHUS HE JIOJKEH 3aHUMAThCS «IIPOEKTUPOBAHUEM) B
CMBICJIE BBITIOJIHEHUS TPAJUIIMOHHBIX YEPTEKHBIX 3a1au. OTAelN 3aKyloK He
JOJDKEH «3aKylaTh» B CMBICIIE 3aKJIFOUEHUSI MHOYKECTBA HE CBSI3aHHBIX MEXTY
co00l KOHTPAKTOB M KECTKOTO KOHTPOJISI HAJl BHITIOJIHEHUEM MOCTaBOK. B nmpous-
BOJICTBEHHBIX 1I€XaX HUKTO, KpPOME PYKOBOAMTENS MPOIECCHON KOMaH/Ibl, HE
JOJKEH yKa3bIBaTh pabOYMM, 4YEM MM 3aHUMAaThCA B pabouee Bpems. Ciyx0a ka-
YeCTBa HE JI0JDKHA YCTPauBaTh «ayJUTOPCKUEY» HAOETH WIH «TYLIUTh MOXKapPb»,
JUKBUIUPYS BHE3AIMHO BO3HUKIIIKE MTPOOJIEMBI C KauecTBOM. BceM 3Tu 10KHBI
3aHUMAaThCS C(HOPMUPOBAHHBIE HA TPUHIIMIAX OEPEKIUBOIO MPOU3BOACTBA MPO-
ITYKTOBbIE KOMAH/Ibl, TaK KaK peliaTh TeKyIIHe BONPOCHl — UX HEMOCPEACTBEHHAs
00s3aHHOCTh. Kaxk/1plii y4aCTHUK NPOAYKTOBOW KOMAaH/Ibl paCCMaTPUBAET CO-

TPpyAHHKA, CICAYIOIICTO B LICITOYKE IIPOLECCAa 3a HUM, KaK CBOCIO «BHYTPCHHETO
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3aKa34MKa», IOATOMY B TAKMX KOMAaHJIaX BEJIMKA POJb TECHOTO B3aUMOJICUCTBUSA
pabOTHHUKOB, padOTAOIIMX HA €AUHYIO 3a71a4y: BBITYCK MPOAYKIIHH 0€3 MOTeph C
HaJJIEKAIIMM YPOBHEM KAaueCTBa.

JlocTaTouHO Gerio B3rISHYTh Ha CXeMy O€pEeXITMBOTO TIPOU3BOJICTBA, KaK
CTaHET MOHSATHO, YTO OEPEKIUBOE MPEAMPHUATHE TIPEITTOIaraeT HalaKuBaHUE
KaHaJa JJig TeYeHUs: TOTOKa CO3/IaHUsI LICHHOCTH, BeCbMa 00JIbIlast 0JIs COTPYA-
HUKOB — YYaCTHUKOB 3TOTO MTOTOKA OyAeT HEMOCPEACTBEHHO CO3/1aBaTh I1€H-
HOCTh. MHOTHE JIeCTBUS, MPSIMO HE YYACTBYIOIIME B CO3/IAHUU IIEHHOCTH, OYIyT
ynpasaHensl. [Ipunercst pacnpomaTtbest ¥ ¢ TEMU COTPYIHUKAMU, KOTOPhIE OTBE-
YaJiu 3a BBINOJHEHUE dTUX JeHCTBUI. MHOTHX 3TO cOMBaeT ¢ TOJKy. Benpb cran-
JapTHAsi CXeMa KapbepHOTO POCTa MPEIoiaraet, 4To CrenuaIiucT, mpuodperas
HOBBIC 3HAHUS U PA3BUBAs CBOM KOMIIETEHIIUH, IOCTETIEHHO MOTHUMAETCS 110
yIPaBJICHYECKON JIECTHUIIE, CYIIECTBYIOIIEH BHYTPU CBOETO (DYHKIIMOHAILHOTO
NOApAa3AECIECHUs, TapaIeIbHO YBEIIMYUBAsi CBOM JOXOJ.

[Ipodeccronansl, paboTaromye B MPOoayKTOBBIX KOMaHAaX, PaHO WU
MO3/IHO MOT'YT Ha4aTh HHTEPECOBATHCS TEM, «KaKOBO MX OYIyIIEe» U «KakK clie-
JyeT Ha3bIBaTh UX JIODKHOCTBY («Sl yuuics Ha MHXKEHEpa-3JIEKTPUKA, HO TErephb
OOJIBIIIYIO YaCTh BPEMEHU 3aHUMAIOCh BEIllaMU, JJIsl KOTOPBIX MHE MO€ 00pa3oBa-
HUE HE HYXKHO»). XOTs caMO y4acTHe B O€pexIIMBOM IMPOU3BOJICTBE, O€3yCIIOBHO,
JIOJKHO TIPUHOCHUTD OOJIbIIIEE YOBIECTBOPEHUE, YeM pabOoTa B U30JIMPOBAHHBIX
«JIENapTaMEHTaX» M0 METOAY «IMAPTUH U OUEPEICi», OTCYTCTBUE TOJKHOCTHOTO
pOCTa U BO3MOKHOCTH Pa3BUBATh YIIPABICHYECKUE HABBIKU MHOTMMU BOCIIPUHH -
MaeTcsl BECbMa TAKEO.

Bormpocs! aiis o6cyxaeHus:

1. HoBast pons moipasiejieHui ipyu OpraHu3aiiui OepexTMBOTO MPOU3-
BOJICTBA.

2. OntuMu3anusi COTPYAHUKOB — HEU30€KHOCTh?

3. KapbepHblil pocT B yCIOBUAX OEPEKIMBOTO MPOU3BOJICTBA.

KoHTpoJsibHBIE BOIPOCHI
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1. [lepeuncnuTe OCHOBHBIE BOIIPOCHI, KOTOPHIE TOJHKHA PEUIaTh «IIPOIyK-
TOBasi KOMaH/Ia».

2. Kax ocymiecTsisio moa0op COTPYIHUKOB JUTsl KOMaHABI TIpoiiecca’?

3. Kakum 06pa3oM ocymiecTBIsSeTCs] KapbepHBI POCT B YCIOBHUIX PabOTHI
B KOMaHe ?

4. Packpoiite moHaTHE «IIpodeccuoHaIn3mM»?

5. CymiecTByeT u anbTepHATHBA (POPMUPOBAHUIO «KOMAH/IBI ITPOIIECCa»?
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