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HCHH M 3aJa491 JUCHUITIINHBI

Hucuunnraa  «bepexnuBoe  MPOM3BOACTBO»  CTaBUT  CBOEW  LEJIBIO
dbopmupoBanre Habopa MPodecCHOHATBLHBIX KOMIETCHIMN Oyayiero OakagaBpa IO

HarnpasiaeHuto noaAroToBku 18.03.01 Xumuueckas T€XHOJIOTUA

OCHOBHBIE 337]Ja4U W3Yy4YECHUS NUCUUIUIMHBI "bepexarnBoe mponu3BOACTBO':
-  3HaTh:
- HMHCTPYMEHTHI OEPEKJIIMBOTO ITPOU3BO/JICTBA;

- METOJIbl pa3pabOTKH MPOrpaMMbl COBEPIIICHCTBOBAHUS
MIPOU3BOCTBA;

- YCTpOWCTBO OEpeKIMBOM KOMIAHUU U €€ MPOU3BOJICTBEHHON
CHUCTEMBI;

- 0COOEHHOCTH OCYILECTBIICHUS YIPABJICHHS COBEPLIEHCTBOBAHUEM
OpraHu3alyH.

- 0COOEHHOCTHU UHCTPYMEHTOB (KOMIIOHEHTOB) OEPEHKITUBOTO
IIPOU3BOJCTBA IPH PA3HBIX BAPUAHTAX OPraHU3aLUHA CUCTEMBI.
YMers:

- paspabarbiBaTh ~ HOpMaTHBHBIC JOKYMEHTBI MTPOrpaMM
OEepeKIIMBOTO TTPOU3BO/ICTBA;

- CTPOUTH KapThl TOTOKOB CO3/IaHUS LICHHOCTEH;

- MIPUMEHSITh METObI PELIEHUsI MPOU3BOACTBEHHBIX MTPOOJIEM OpraHU3aIINY;
- ONITUMU3UPOBATH OU3HEC-TIPOIECCHI OpraHU3aIUH.

Bnanets:

- MCTOJaMH B obnactu IMPOHCCCHOIO YIIPpaBJICHUA, HCIIOJIB3Ys COBPECMCHHLIC

MH(OPMAIMOHHBIE TEXHOJIOTUH;
- HMHCTpYMEHTaMH U METOJIaMU BHEAPEHUS TEXHOJIOTUN OEpekKINBOrO

IIPpOU3BOACTBA.
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- cmocobamMu COKpaIleHUs MOTEPh OT BHEAPECHUS TEXHOJIOTHU OEPEXKITHBOTO

IMpOMU3BOACTBA.

B yCnOBUSIX OCTOSHHOTO YCIOKHEHUSI MHKEHEPHO-TEXHUUYECKUX IPOrpamMM 110
pa3pabOTKe HOBOW TMPOAYKIIMM U POCTa HAYKOEMKOCTH CO3/1aBAEMOT0 U3JIEIHS
KOHKYPEHTOCTIOCOOHBIMU MOTYT TOJBKO T€ MPEANPUATHS, KOTOPhIE OPUECHTUPOBAHBI HA
paboTy B YCIIOBHUSIX CTPEMUTEIHLHO MEHSIIOMIEHCS YKOHOMUYECKOW cuTyaruu. Takue
IpeanpusATUs AOJKHBI OBICTPO pearupoBaTh Ha BOZHUKAIOIIKE 3alIPOCHl PhIHKA 33 CYET
3¢ (HEKTUBHOTO yMPaBICHUS U BIAJCHUS OTJIAXKEHHBIMHU TPOIECCaMU MTPOCKTUPOBAHMS,
MIPOU3BO/JICTBA, TOCTAaBKU U MOJJEPKKHA CBOETO MPOAYKTA HA PbIHKE. JTO JOCTUTAETCs
rPaMOTHBIM MPUMEHECHUEM PA3IUYHBIX UHCTPYMEHTOB COBPEMEHHOTO MEHEIKMEHTa U
CHUCTEMHOI'0 IIOAX0/A.

B nacTosimiee BpeMst 1715 moBbliieHUs 3P HEKTUBHOCTH MPEANPUITHI

IPUMEHSIOTCA CJIETYIOIINE OCHOBHBIE ITOJXO/IBI:

1) BepexnBoe Mpou3BOJICTBO.

2) lectb curm.

3) ToranbHasg ONTUMU3ALIMS TPOU3BOJICTBA.

4) Cuctema «20 Kirouen».

5) Teopust orpaHUYEHHUIA.

IpakTnueckoe 3ansaTue 1. CoBpeMeHHbIE METO/IbI TOBBIIIICHUS
3G (HEKTUBHOCTH OpPraHU3alMy MTPOU3BOICTBA

Heanb 3ansiTHA:

Heab: 03HaKOMJIEHUE C COBPEMEHHBIMU METOAAMU MOBBIIEHUS 3(H()EKTUBHOCTH
OpraHM3allid TPOU3BOACTBA, MOJYYEHUE KOHLENTYalIbHbIX 3HAHWU O JAUCUUILUIMHE,
MPEICTABIICHHE O CHUTYallMsAX B KOTOPHIX MOXKET OBITh HCIOJIB30BAHO YTMPABICHUE
KOMIIaHHEH Ha OCHOBE OEpPEXIIMBOTO MPOU3BOICTBA.

3HaHUA W yMeHHUs, NpuodperaeMble CTYACHTOM B pe3yJbTaTe OCBOCHUS

TEMBbI



3HATh:

- CIIOCOOHOCTBIO MCITOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B TPO(PECCUOHATBLHON JEATEIbHOCTH, IPUMEHSITH METO/IbI
MaTeMaTU4YeCKOro aHaJIN3a U MOJIEIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOTO
HCCJIEIOBAHUS;

- TEXHOJIOTUYECKHE MPOIIECCHI C TTO3UIIUN IHEPTO- B PECYPCOCOCPEIKESHNUS,

MUHUMHU3AIUU BO3JICHCTBUS Ha OKPYKAIOIIYIO Cpealy Y METh:

- HCIIOJIB30BATh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX TUCHHUIIIINH B
HpOCI)CCCHOHaHBHOﬁ ACATCIbHOCTH, IPUMCHATHL METOAbI MAaTCMATHUYCCKOI'0 aHAJIn3a 1

MOJCIUPOBAHHA, TCOPCTHUICCKOTO U SKCIICPUMCHTAJILHOT'O UCCIICAOBAHUA

- y4acTBOBAaTh B COBEPIICHCTBOBAHUU TEXHOJIOTHYECKUX MPOIECCOB C
MO3UIIAN YHEPTO- U PECYPCOCOEPEIKEHN ST, MUHUMU3AIUN BO3JICHCTBUS HA

OKPYXAaIOIIYIO Cpeay.

Bmaners:

- CITOCOOHOCTBIO MCITOJIF30BAaTh OCHOBHEIC 3aKOHBI CCTCCTBCHHOHAYYHBIX
JUCHHUIIIINH B HpO(i)CCCHOHaHBHOﬁ ACATCIIBHOCTHU, IPUMCHATD MCTO/IbI
MAaTCMAaTUUICCKOI'0O aHalIn3a U MOJACIIUPOBAaHMA, TCOPCTUICCKOI'O U 9KCIICPUMCHTAJILHOI'O

HCCIICIOBAHUS;

- CIOCOOHOCTBIO YYaCTBOBaTh B COBEPIICHCTBOBAHUU TEXHOJIOTUUECKUX
MPOLIECCOB € MO3UIIUN AHEPTO- U PECYPCOCOEPEKEHUsI, MUHUMU3AIUU BO3/ICHCTBUS HA
OKPYXKaOULYI0 Cpey.

[Topsiiok BBITIOTHEHHS paOOTHI:

1. O3HaKOMUTBHCSI OCHOBHBIMU TEPMUHAMH U KIFOUEBBIMHU MOHATUSMHU

COBPEMEHHOM OpraHu3aly 0epexITMBOro MPOU3BOJICTBA.

2. OnpenenuTs MOJ0XKEHUE MPEANPUATHS BO BHEIIIHEN Cpeie.
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JleTanu3upoBaTh MOHATHE OEPEKITUBOTO MPOU3BOICTBA KaK KOMIUICKCHBIH

moAxoa K OIITUMHU3allMU IIPOUCCCOB IIPCAIIPUATHA.

4. CocrtaBuTh Tpaduieckoe n300paKeHUE TPEX COCTABIISIONINX OCPEIKINBOTO

5.

MPOU3BO/ICTBA.

O3HAaKOMHUTHCS C OCHOBHBIMH IMPpUHOUIIaMHU 6epe)KJ'II/IBOFO ITPON3BOACTBA.

[Ipoananu3upoBaTh UX HA OCHOBE KOHKPETHBIX IPUMEPOB.

6. OpopMUTh TAOJIHITY KITFOUYEBBIX TOHATHUN OEPEkKITMBOTO MPOU3BOJICTRA.

7. IlonroToBUTH B BUJE OTUETa MO pabOTe KOMIUIEKT MartepuasioB «KoHuenius

OEpexIMBOTO TPOM3BOJICTBA», BKIIOUAIOIIMK B ceOs: TMpelncTaBlIeHUE
OpEeAnpusiTAs Kak o0ObeKTa HJisi COBEPIICHCTBOBaHWS; Tpaduueckoe
n300pakeHre TOJOXKEHUSI MPEANPUsATUs BO BHEIIHEHW cpefe, rpaduyeckoe
U300paKEHUE TPEX COCTABISIOMIUX OEpeXJIMBOrO MPOU3BOJACTBA, TaOJIMIIA
KITFOUEBBIX TIOHSTHI OEpPEX TMBOTO MPOU3BOJCTBA C IPUMEPAMH, BBIBOJBI TIO

BBITTOJTHEHHOM pa60Te, CITMCOK HCIIOJIb30BaHHBIX NCTOYHHUKOB.

KpaTKI/Ie TCOPECTUUCCKUC CBCIACHMUA, HCO6XOI[I/IMBIG JJIA BBIITOJIHCHUA paGOTBI

BCpC)KJ'II/IBOC IMPONU3BOACTBO ABJISICTCSA KOMIUICKCHBIM ITOAXO0J0M, BKIIOYAIOIIUM

ONTUMM3AIMIO MPOIECCOB, OOECIICUCHHE YIIPABICHYECKON HHPPACTPYKTYPHI U

HN3MCHCHHC 06p21321 MBIIIUICHUA W ITOBCACHUA COTPYIAHHUKOB. OCHOBHBIMH IMPpUHOUITAaMHU

OepexIMBOro MPOU3BOJACTBA SIBIIAIOTCS MPUHUUI «TOYHO BOBpeMs» (just-in-time) c

HCKIIIOUCHHUCM BCCX BHAOB IIOTCPb M IIPHUHIMWII daBTOHOMHU3ALIUN (autonomation), NN

aBTOMATUYECKOTO Ipollecca MpeoOpa3oBaHUil ¢ MCIONIB30BAHUEM HMHTEIIEKTa. TpeTHii

MIPUHIIUIT U3BECTEH KaK "I3UI0KA", UTO 03HAYAET «BCTPAUBAHMUE KOHTPOJISI KAUECTBA» HA

BCCX YPOBHAX KOMIIAHHUH.

[TpuHIMTIBEI OEPEXKIIUBOTO MPOU3BOICTBA

l.

OmnpeneneHue NEHHOCTH MPOAYKIMH (MMPOU3BEIEHHON padoThl). [leHHOCTD

OonpecACIACTCA HCKIFOYNUTCIBHO €€ KOHCUYHbBIM HOTpC6I/ITCHCM (BHGI]_IHI/IM 500041

BHYTPEHHHUM).

2.

Pa3znenenue motoka co3ganue lEHHOCTH MPOIyKTa HA TPU KaTETOPHH:
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a) IeWCTBHUSI, CO3/IAIOIINE IEHHOCTh, 32 KOTOPYIO TOTOB IJIATUTh TOTPEOUTEID;
0) nefcTBYA, HE CO3/aI0NTUE IIEHHOCTh, HO 32 KOTOPHIE TOTOBBI IJIATUThH AKIIHO-

HEPHI/COOCTBEHHUKH MPETPUSITHS;

B) JICUCTBUS, HE CO3/IAI0IINE LIEHHOCTH, 32 KOTOPbIE BHIHYKJEHBI pacIiiaun-
BaThCsl U COOCTBEHHUKH, U COTPYIHUKHU TIPEATPUSITHUS.

3.  OpraHuzanys IBUKEHUS MOTOKA CO3AaHUsI LEHHOCTH OT MIPOU3BOJICTBA
U3JIENIUN «TIapTUAMU» U «OUYEPEASIMU» K MPOU3BOJICTBY LIEHHOCTH KAXKJI0I0 €IMHUYHOTO
MPOaYKTAa.

4. TlpumeHeHHE TEXHOJOTUM «BBITSITUBAHUSA MPOAYKTa» MOTPEOUTEIIEM.

5. HenpepbIBHOE YNIPOIIIEHHUE, COBEPIICHCTBOBAHUE M OOCCIICUCHHE

MPO3PAYHOCTH PabOTHI BCEX YUYACTHUKOB MpOIlecca MPOU3BO/ICTBA.

Bormpocsl 11 00Cy)KaeHus:
1. BepexurBoe Mpou3BOICTBO Kak 00pa3 MBIIIICHUS.
2. IloBenenne KpynmHbIX POCCUMCKUX KOMIIAHUN HA PBIHKE.
3. CyOBbeKTUBHOE OIIYyIICHUE TOTPEOUTES - IIEHHOCTb.
4. Tlotepu — moTpebIieHHE pecypcoB 0e3 Co3AaHus LIEHHOCTH.
5. PEMH>XUHUPUHT U COBEPIICHCTBOBAHUE — YTO OOIILIETO.
KoHTponbHBIE BOITPOCHI:

1. B d4em cyTb OEpexIIMBOrO MPOU3BOACTBA?

[lepeunciure OCHOBHBIE TPUHIUITBI OEPEXKIUBOIO MPOU3BOCTBA.

2
3. Kak MOXHO Npe/ICTaBUTh CYObEKTUBHOE OIIYIICHHE MOTpeduTens?
4

Kaxkue ObIBatOT OTEpU NMPU peaan3aluy KOHLETIHH 0epexXINBOro
IPOU3BOJICTBA?
5.Yto takoe Bpems takta? [IpuBectu nmpumep.

6. PackpoiiTe NOHATHS paJMKaIbHOTO U HEMIPEPHIBHOTO YIYUIIECHHUS.

IIpakTnuyeckoe 3ansiTue 2. bepexximBoe NpOU3BOICTBO KaK CIOCOO MOBBIILIEHUS
3 PEKTUBHOCTH AEATECITLHOCTH
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Ieab: 03HAKOMJICHUE C JICMCTBUSIMH IO BCEHM IEMOYKE MPOIECCa U3TOTOBICHUSA
pOoayKTa (M3AEINI WK YCIyT) TIpU OOPHOE C TOTEPSIMH B YCIOBHSIX peaTn3aluu

KOHIICTIUU OEPEKIUBOTO TTPOU3BOICTBA.

3HaHUA W yMeHHUs, NpuUoOdperaeMble CTYACHTOM B pe3yJbTaTe OCBOCHUS

TeMBI
3HaTh:

- CIOCOOHOCTBIO UCIIOJIB30BATh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLMIUIMH B IPOPECCUOHANBHOMN AESITEIbHOCTH, IPUMEHSATh METO/IbI
MaTeMaTH4YECKOI0 AaHAIN3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO
UCCIICJOBAHN;

- TEXHOJOTHMYECKHE MPOIIECCHI C TO3UIUI IHEPTO- U pecypcocOepexeHus,

MHHUMM3ALUU BO3JACHUCTBUS HA OKPYKAIOLIYIO CPEAY
YMeTh:

- HCII0JIB30BaTh OCHOBHLIC 3aKOHBI €CCTCCTBCHHOHAYYHBIX AUCHUIIINH B
HpO(l)CCCHOHaHBHOﬁ ACATCIbHOCTH, IPUMCEHATHL MCTOABI MAaTEMATHUYCCKOI'O0 aHAJIn3a 1

MOACIMPOBAHUA, TCOPCTUUCCKOI'O U SKCIICPUMCHTAJIbBHOI'O UCCIICAOBAHUA,

- yY4aCTBOBATh B COBCPIICHCTBOBAHNHN TCXHOJIOTHYCCKUX ITPOLCCCOB C

MO3UIINI YHEPTO- U peCypcocOepekeHUsI, MUHUMHU3AI[UU BO3ICUCTBUS Ha

OKPYXaIOIIYIO Cpeny.
Braners:

- CITOCOOHOCTBIO MCITOJIb30BATh OCHOBHEIE 3aKOHBI CCTCCTBCHHOHAYYHbIX
JUCHMIIIINH B HpO(l)eCCHOHaHBHOﬁ ACATCIbHOCTH, IPUMCHATH MCTO/IbI
MATEMATHYCCKOI'O aHaJIn3a U MOICIIMPOBAHUA, TCOPCTUICCKOTO U IKCIICPUMCHTAJIbBHOT'O

HCCIICAOBAHUA,
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- CIIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUH TEXHOJIOTHUSCKUX
MIPOIIECCOB C TTO3UIIUN YHEPTO- U PECYPCOCOSPEIKEHN ST, MUHUMH3AIUN BO3/ICHCTBUS HA

OKPYXKAIOIIyIO Cpey.

[Topsinok BBITIONHEHMS paOOTHI:

1.  O3HaKOMHTHCS OCHOBHBIMHU TPEOOBAHUSAMH 110 OpPraHU3AINK U30ABICHHUS
OT MOTEPh HA MMPOU3BOCTBE U KIacCUPUKAINEH TTOTEPh.

2.  BeiOpaTh mpeanpusaTre Uil aHAIM3a MPEoaraéMbIX MOTePb,
MOJATOTOBUTH CXEMY OPraHU3allMd HEMPEPHIBHOTO MTOTOKA OT UJAEU JO TOTOBOTO
15631 (1768

3. CocrtaBuTh TaOMUILy AJIs1 aHAIM3A B3aUMOCBSI3EH MOHATUN «IIOTEPUY»,
«HETIOCTOSTHCTBOY, «OTCYTCTBUE THOKOCTH.

4. CoctaBuTb rpaduueckoe n300pakeHue TPEX COCTABIISIONIUX OEPEKIUBOTO
IIPOU3BOJICTBA.

5.  O3HaKOMHUTHCS C KIFOYEBBIMU (PaKTOpaMHU ycliexa BHEAPEHUS KOHIICTIIINN
OepeKIIMBOTO TPOU3BO/ICTBA.

6. IloaroroBuTh B BUE OTUETA MO PabOTE KOMIUIEKT MaTepHalIOB
«bepexnuBoe MPOU3BOICTBO — KaK CIIOCO0 MOBHITICHUS 3PHEKTHBHOCTH
MPOU3BOJICTBAY, BKIIOYAIOIINI B ce0si: 0000IEHHBIN aHaIU3 MPEeIoIaraéMbIX MOTEPh
NPEINPHUITHS, CXeMa OpTraHU3aI[MH HETIPEPHIBHOTO MOTOKA OT MJIEH J0 TOTOBOTO
U3JIeNNA, JeTaTu3MPOBaHHAs TaOIUIA B3aUMOCBS3EH MOHITHI «TIOTEPH»,
«HETIOCTOSTHCTBOY, «OTCYTCTBUE THOKOCTH», PEKOMEHAAINHU 10 BHEIPCHHUIO H3y4aeMOi
KOHIICTIIINH, BBIBOJIBI 110 BBIMIOJIHEHHOM paboTe, CIIMCOK UCTIOIB30BAHHBIX HICTOYHHUKOB.

KpaTkue Teopernueckue cBefieHUs, HEOOXOAUMBIE JJIsl BHIMOIHEHUs paboThl. B
A1000H MPOM3BOJACTBEHHONW CHCTEME, BO BCEX Ipolieccax — OT 3aKyNOK MaTepuasoB,
MPOU3BOJICTBA TMPOJYKTa IO MPOJAX — CYIIECTBYIOT CKpBIThIe ToTepu. W eciu Bce

COBPCMCHHBIC KOHIICIIITUU opraHmnisanuun MMpoOnu3BOACTBA TOBOPAT OoubIIe (¢
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«TEXHOKPATUYECKUX» CIMOoco0ax OOphOBI C TMOTEpsIMU — Hampumep, Ooiee TOYHOM
HOPMHUPOBAHUH, OTJI/IKE TEXHOJIOTUH, 3aMEeHE 000PYJ0BaHUS, T.€. OTIMYAIOTCS CBOUMU
aKIEHTaMH, TEPMHUHOJIOTHEH W CTEMEHBI0 OPUEHTAIMM HAa T€ WM WHBIC AaCIEKThI
MEHE/DKMEHTa, TO Haluparom@as CBOK TOMYISPHOCTh KOHUEMIHUA «OepexIMBOro
NPOU3BOJACTBA» CTAaBUT BO TIJIaBy yria OOpsOy € TOTEpSMH BCEX BHUAOB, IpHU
IPUMEHEHUU COBEPIICHHO WHOW KYJIbTYPhl OpTaHHM3AIlMH M CTUJIS MEHEKMEHTa Kak
Cpely BBICUINX, TaK M CPEU IEPBUYHBIX YPOBHEH ympaBiieHus. Bce neicTBusi, KOTopbie
COCTaBJISIFOT TIOTOK CO3/IaHUSI 1IEHHOCTH, IMOYTH BCErJa MOXKHO pa3AeliuThb Ha TpPH
KaTeropuu: JAEUCTBUS, CO3Ja0LIMe HEHHOCTh, KaK, HalpuMep, cOOpOYHBIE ONepaluy Ha
JTane W3rOTOBJICHHUS TOTOBOTO W3JENUsS; NEUCTBHS, HE CO3JAIOLIME LEHHOCTh, HO
Heu30eXKHbIE B CWIy psda NPUYMH, HANPUMEpP TEXHOJOTUYECKUX, TaKue, Kak
HOJrOTOBKA TEXHUYECKOTO OOOCHOBAHUS AJI 3aKJIIOUEHHUs JOTroBOpa WM MpOBEpKa
KayecTBa YCTAHOBKM 00OpyAOBaHMs (IIyCTHIIIKA TEPBOTO poja); ACUCTBUS, HE
CO3/aloUIUe 1IEHHOCTh, KOTOPbhIE HEOOXOAMMO CTPEMHTHCS HMCKIIOYUTH M3 Ipollecca,
HampuMep, cOOp HEHYXHBIX CIPABOK M JIOKYMEHTOB, IO KOTOPHIM HE MPUHUMAIOTCS
pemieHus (mycteilika BToporo poxa). ERP cucrema B ynpaBineHum pecypcamu
npennpusitua Tepmun ERP Ha si3pIke COBpEMEHHOTO0 MEHEIKMEHTA COJIEPKHUT B cede
cienyomui cMmbich: «OUHAHCOBO-OPUEHTUPOBAHHAS HMH(OpPMAIMOHHAS CHUCTEMa IS
ONpEeJENeHNs U TUIAHUPOBAHUS PECYPCOB BCETO MPEANPUATHS, HEOOXOAUMBIX UISl TOTO,
9TOOBI MPUHSATH, CAENATh, OTTPY3UTh U OTPA3UTh B yU€TE 3aKa3bl KIMEHTOB». CHCTEMBI
ERP npennasnadensl i yrpaBieHUs: ((UHAHCOBOM M XO3SUCTBEHHOU JESTEIBHOCTHIO
OPEeAnpusiTus. OJTO «BEPXHUW ypOBEHb)» B HEpPaApPXUU CUCTEM YIPABJICHHUS
OpeaNpUsATHEM, 3aTParuBalONIMA KIIIOYEBBIE AaCMEKThl €ro MPOU3BOACTBEHHON U
KOMMEPUYECKON JeATENbHOCTH, TaKue, KaK MPOU3BOJICTBO, TUIAHWPOBAaHNE, (PHMHAHCHI U
OyxranTepusi, MaTepUATbHO-TEXHUYECKOE CHAOKEHHE W YIIpaBJICHUE KajapaMu, COBIT,
yOpaBJICHWE 3amacaMd, BEJIEHHWE 3aKa30B Ha MW3TOTOBJICHWE TMPOAYKIHH W
peloCTaBiIeHUE yCayr. Takue CUCTEMbI CO3/Ial0TCs ISl TPEIOCTABICHUSI PYKOBOJICTBY

I/IH(I)OpMaIII/II/I IJIA IPUHATHA YIPABICHYCCKUX pemeHHﬁ, a TaxKKC I CO3JaHHA



12
UHPPACTPYKTYPHI AJIEKTPOHHOTO OOMEHAa JaHHBIMH MPEANPHUSATHS C MOCTABIIMKAMH U
notpeburensimu. ['maBHas 3amaua ERP - cucrem — mA0CcTHYb KOHKYPEHTOCHTOCOOHBIX
KauyecTB 3a CUET ONTUMU3ALMH JIETIOBBIX MPOLIECCOB MPEANPUITHS U TIOHUKEHUS YPOBHS
m3nepxkek. Ilpumenenme ERP - cuctemMbl MO3BOJISIET  HKCIOJIB30BaTh  OJIHY
MHTEIPUPOBAHHYIO MPOrpaMMy BMECTO HECKOJBKHMX pa3pO3HEHHbIX. EnuHasg cucrema
MOXKET yIpaBisiTh O0OpaOOTKOM, JOTUCTUKOHN, JUCTPUOYILMEH, 3amacaMu, J10CTaBKOH,
BBICTaBJICHUEM CUETOB-(DAKTYp M OYXTalTEPCKUM YUETOM.
Bormpocs! ai1st 006CyKaeHus:
1. TexHokpaTuueckue crnocoObl 0OPbHObI C MOTEPSAMHU.
Oco3HaHre BO3MOXKHOCTEH M30aBICHUS OT CKPBITHIX TTOTEPb.

2
3. Kiaccuueckne npuMepsl OTEPb.
4

CucrtemMa IEHHOCTHOW OPUEHTALMK COTPYAHUKOB U UX
B3aMMOOTHOIIIEHHS KAK OCHOBHOM cIOCOO OpraHu3aluy MOTOKA.

KoHTponbpHBIE BOITPOCHI:

1. Kakas cBsi3b MeXy O€pEKITUBBIM MPOU3BOJICTBOM, IIEHHOCTSIMHU U
3aTpaTaMu?

2. Ilepeuncnure BUABI TOTEPD.

3. CdopmynupyiiTe NPUHIUIBI OPraHU3AIMH TOTOKA C YUETOM KYJIbTYPHI
yIIPaBJIICHHUS.

4. Kakum o0pa3oM CBA3aHbI MOHATHUS: IOTEPH, OTCYTCTBHE TMOKOCTH U
HEMOCTOSIHCTBO?

5. B 4eM coCTOUT CyTh CHCTEMBI MTOBBIIIEHNS IPOU3BOAUTEILHOCTH
npeanpusaTus «20 knrouen»? OCHOBHBIE MOKA3aTENIH XUMHUKO-TEXHOJIOTMYECKOTO

Imponecca.
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IpakTnuyeckoe 3ausaTue 3. MeToAbl TUATHOCTUKH CKPBITBIX MTOTEPH

Henb: O3HaKoOMIIEHUE C METOJAMHU TUATHOCTUKHU CKPBITBIX MTOTEPH —
MTOCTPOECHUE KAapThl MOTOKA CO3JaHUS LIECHHOCTH.

3HaHUA W yMeHHUs, NMpUoOpeTaeMble CTYJIEHTOM B pe3yJibTaTe OCBOCHUS
TeMbI

3HaTh:

- CHOCOOHOCTHIO UCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCITUTUTVH B TIPO(ECCUOHATBHON JIEATeTbHOCTH, IPUMEHSATH METOIbI
MAaTEMaTHYECKOr0 aHAJIN3a U MOJICIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO
MCCIICIOBAHUS;

- TEXHOJIOTMYECKHE MPOIIECCHI C MO3UIUN IHEPIo- U pecypcocOepexeHus,

MHUHUMM3AIUU BO3JCUCTBUS HA OKPYKAIOILIYIO CpeAY Y METh:

- HCII0JIb30BAaTb OCHOBHBLIC 3aKOHbBI CCTCCTBCHHOHAYYHbIX AUCHUIIIINH B
npocbeccpmHaanoﬁ ACATCIBbHOCTH, IPUMCHATHD METOAbI MAaTCMATHUYCCKOTI'O0 aHAJIn3a 1

MOACIIMPOBAHUA, TCOPCTUUCCKOTO U SKCIICPUMCHTAJIBHOT'O UCCIICAOBAHUA,

- Y4aCTBOBATh B COBCPIICHCTBOBAHUHU TCXHOJOTIMYCCKHUX ITPOLIECCOB C

MIO3HIINI YHEPTO- U PECYypCcOoCOSPEeKeHUS, MUHIMHU3AI[UH BO3ICHCTBUS Ha

OKPY’KaIOIIYyI0 CPENY.
Bnaners:

- CITOCOOHOCTBIO MCIOJIb30BAaTh OCHOBHBIEC 3aKOHBI CCTCCTBCHHOHAYYHBIX
JUCHHUIIIINH B HpO(bCCCHOHaﬂBHOﬁ ACATCIIBHOCTHU, IIPUMCHATDL MCTO/IbI
MATEMATHYCCKOI'O aHaJIn3a U MOACIINPOBAHUA, TCOPCTHUICCKOTI'O U SKCIICPUMCHTAJIbHOI'O

HCCJICIOBAHUS;
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- CIIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUH TEXHOJIOTHUSCKUX
MIPOIIECCOB C TTO3UIIUN YHEPTO- U PECYPCOCOSPEIKEHN ST, MUHUMH3AIUN BO3/ICHCTBUS HA

OKPYXKAIOIIyIO Cpey.

[TopsioK BBITTOTHEHUS PaOOTHI:

1. O3HaKOMHTCS C OCHOBHBIMH TOHSTHSIMHU TIOTOKA B KOHTEKCTE
OEepEeKIIMBOTO TPOU3BO/ICTBA.

2. OmpenenuTs MPUYHUHBI, IO KOTOPHIM HEOOXOAMMO MTOCTPOUTH KapTy
MOTOKAa CO3aHUS LIEHHOCTH.

3. TIpoananu3upoBaTh PEKOMEHIAIINH 110 COCTABICHHIO KapT.

4. CocTaBUTbh KapTy MOTOKA NPOCTEUILIETO NPEANPUITHS OUPAsCh HA
aHaJor.

5. HoaroroButs otyeT 1o padore «IlocTpoeHune GpparmeHTa KapThl

MOTOKA CO3/IaHUs LIEHHOCTWY, BKJIIOYAIOIIUI B ce€0s pa3zelibl: OMKHCaHe

(yHKUMHA COCTaBHBIX YacTel KapThl MOTOKA, rpad)uyecKoe MpeICTaBICHNUE,

BBIBOJIbI, CIIMCOK MCIIOJIb30BaHHBIX UCTOYHHKOB.

KpaTkue Teopernueckue cBeieHHsl, HeOOXOIUMBIE 1JIs1 BBIIIOJIHEHUS paOOThI

[ToHsiTHE «TIOTOK CO3JaHUSI IEHHOCTH - 3TO BCE NEUCTBUA (KaK J00aBISIONINE,
TaK ¥ He J00aBJISIIOIIME LIEHHOCTh), HY>KHbIE, YTOOBI IPOBECTH BECh MPOYKT Yepe3
CJIEYIOIlME IOTOKHU oTepaluii: 1) mpou3BOACTBEHHBIN TOTOK — OT CBIPbS 10 TOTOBOM
NPOIYKUMHU (MIIM OT BXOJHBIX PECYPCOB K TOTOBOMY MPOAYKTY/yCiayre); 2) MOTOK
IIPOEKTa — OT KOHILIETIIMH JI0 BBIITyCKa IEPBOTO U3EIIHSL.

[Tpon3BoACTBEHHBIN MOTOK HAUMHAETCS OT 3alPOCOB MOTPEOUTENS U UJIET
Ha3aJl, K ChIPbIO, - IMEHHO 3TOT MTOTOK Mbl 0OBIYHO pACCMaTPUBAEM, KOI'/1a TOBOPUM O
OepexIMBOM MPOU3BOJACTBE. Takoi B3I/ HAa MOTOK CO3JaHUsI LEHHOCTH O3HAYAET, YTO
MbI CMOTPUM Ha KapTUHY B 1I€JIOM, a HE TOJIbKO Ha OTAENIbHbIE TPOLIECCH] U 3aHUMAEMCSI

COBEPILICHCTBOBAHUEM 1IEJIOT0, 4 HE ONTUMU3AIMEN OT/ICJIbHBIX YaCTEH.



15
[TocTpoeHue kapThl MOTOKA CO3/IaHUS IEHHOCTU — 3TO HHCTPYMEHT, KOTOPBIH C
MOMOIIIBIO KapaHjalia 1 OyMaru noMoraeT yBUJeTh U MOHITh MaTepUaIbHbIE U

MH(OPMAIMOHHBIE TOTOKH B IIPOU3BOJICTBEHHOM IPOLIECCE.

ITocTpoeHune KapThl TEKYIIEr0 COCTOSHUS HAYMHAETCS C AaHAIN3a
IIPOU3BOACTBEHHOU cuTyaluu. Ha mpumepe 3aBozna «Ill » nmocrpoeHna kapra noroka
LEHHOCTEH «OT Bepu 110 1Bepr». Ha kapTy HaHeceHbl Ha3BaHUs 000O0LIEHHBIX
IPOLIECCOB, HAIPUMEP, «COOPKA» MUIIM «CBApKay, HE YKa3blBask KaXK/IbIH 1Iar mporecca.
VYpoBeHb eTann3aluny 3aBUCUT OT TOr0, KAKOW TOPU30HT IPOU3BOJICTBA BBI
cobupaeTech OXBaTUTh.

Borpocs! ai1s 006Cy K aeHus:

1. CkpbITblE TOTEPH U UX JUATHOCTHUKA.

2. UnmrocTpanus MoToKa Ha KapTe [IEHHOCTEN.

3. UudopmarmoHHbie 1 MaTEpHAIbHBIE TTOTOKH.

4. Kapra notoka co3gaHusi UEHHOCTH KaK HHCTPYMEHT.

KonTposibHBIE BOIIPOCHL:

1. B 4em cocTouT CyTh COBEPIIEHCTBOBAHUS LEIOr0?

2. Hepe‘-II/ICJII/ITC OCHOBHBIC ITPUYUHBI IIOCTPOCHHA KAaPThI IIOTOKA
CO3aaHMus OCHHOCTH.

3. Kaxkue BaM u3BecTHBI CIIOCOOBI BU3YyaTH3AIUs ITOTOKA CO3TaHUS
LIEHHOCTHU?

4. KakoB nopsok nocTpoeHust KapTol?

5. Kakoi# u3 nyHKTOB PEKOMEHALINH IT0 ITOCTPOEHUIO KapT Bam

Ka)KeTCsl HanOoJiee [IEHHBIM?
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IIpakTuueckoe 3ansaTue 4. MlncTpymeHThI 6epexiiiBoro npousBojactea. Cucrema
Ilate «S».

Iesb: 3HAKOMCTBO C METOAAMU PeaM3alMK KOHIETIINN O€PEKINBOTO
IPOU3BOJICTBA, POPMUPOBAHUE OOIIETO MPEICTABICHUS O COJIEPKAaHUU METOIOB,

YCIOBHUAX UX IIPUMCHCHUA. Cucrema IIatb «S».

3HaHNsl U yMeHMsl, IpUoOpeTaemMblie CTYJAE€HTOM B pe3yJbTaTe OCBOEHUS
TEeMBbI

3HaTh:

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCHUIUIMH B TPO(eCcCHOHATBLHON AeATeIbHOCTH, IPUMEHAITH METO/IbI
MaTE€MaTHYE€CKOr0 aHaJIN3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U IKCTIEPUMEHTAILHOIO

UCCIIC/IOBAHHS,
- TEXHOJIOTHYECKHUE MPOIIECCHI C MO3UIUI SHEPTO- U PECypCoCcOepeKeHNS,

MUHHMU3AIUU BO3JICUCTBUS HA OKPYKAIOIIYIO CPeAy Y METh:

- HCIIOJIB30BATh OCHOBHBIC 3aKOHbBI CCTCCTBCHHOHAYYHBIX TUCHHUIIIIMH B
HpO(i)eCCI/IOHaJ]BHOﬁ ACATCIbHOCTH, IIPUMCHATH MCTOAbI MATCMATHYCCKOI'O aHaJIN34a U

MOJACIUPOBAHUA, TCOPCTUICCKOTO U SKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUA

- Y4aCTBOBATh B COBCPIICHCTBOBAHUN TCXHOJOTIMYCCKHUX ITPOLIECCOB C

HOSI/IHI/Iﬁ JQHEPIro- u pecypcoc6epe>1<eHmI, MHWHHMMH3 AU B03ﬂ€ﬁCTBHH Ha

OKPYXaIOILYIO Cpeny.
Braners:

- CIIOCOOHOCTBIO MCII0JIb30BAaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX

JUCITUIIIINH B HpO(bGCCI/IOHaJ'IBHOI‘/’I ACATCIIBHOCTHU, IPUMCHATD MCTO/IbI
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MATEMATHYCCKOI'O aHaJIn3a U MOACIINPOBAHUA, TCOPCTHUICCKOT'O U SKCIICPUMCHTAJIbHOI'O

HCCJICIOBAHUS;

- CHOCOOHOCTHIO yU4aCTBOBATh B COBEPIIICHCTBOBAHUN TEXHOJIOTUYECKUX
MIPOIIECCOB C MO3UIINI PHEPTO- U PECYPCOCOEPEKEHUSI, MUHUMHU3AIIUX BO3/ICHCTBUS HA

OKPYXKAIOIIyIO Cpey.

[Topsinok BBITIOHEHUS paOOTHI:

1. Uzyuuts punocoduro u chepsl aestenbHocTy KaiinzeH.

2. IloaroToBUTH TAOIUILY «KIFOUEBAsI KOHIIEHIIUS MOJIX0/1a Kaii3eH,
OTIPEICITUTH THII PUHITUTIA U AaTh KPATKYIO XapaKTEPUCTHUKY.

3. O3HaKOMHTHCS C CUCTEMOM parmoHAIU3AIMN padovero MecTa.
N300pa3uth rpadguuecku ABMKEHUE 5S U METOAUKY BHEAPEHHUS.

4. OcCBOEHHBII MaTepuan U3I0KUTh B 0TUeTE «IHCTPYMEHTHI
OepexITMBOro MPOU3BOJICTBA» C TOJIPOOHBIM aHAIM30M BO3MOKHOCTEN KaXKJ10TO
METO0/1a, UCTIOJIb3yEMbIX METOJIOJIOTMYECKUX TEXHOJIOTHI ero NpUuMeHEHHMs,
IPEANPUATANA TPUMEHSIOINUX TEXHOJIOTHIO 3apyOSKHBIX M OTEYECTBEHHBIX,
BBIBOJIOB, CITMCKA MCIOJIb30BAHHBIX HCTOYHUKOB.

Teopernueckas 4acTh.

Kaiinzen (HenpeppiBHOE yinyulleHHe). B sMOHCKOM sI3bIKE CI0BO
«KauBen» » (0T «Kal» — «U3MEHEHUE» U «3eH» (IIeH) — «XOPOIII0») 03HaYaeT
HENPEPBIBHOE COBEpIIEHCTBOBaHKE. Kaili3eH TpyJHO OTHECTH K METOIaM
OpraHu3anuu rnpousBojictBa. OH cKopee NMpeACTaBIseT COOON AMOHCKYIO
bunocoduro, HCXOAILYIO U3 TOTO, YTO BCE, OKPYIKaOIIee HAC, JOJIKHO
MOCTOSIHHO ¥ HENPEPBIBHO yiyuaThes. M B mepByto ouepenb - 3To
POU3BOJCTBEHHAS CPE/ia U MPOU3BOACTBEHHBIE MPOIIECCHI, pa3paboTKH,

BCIIOMOI'aTCJIBHBIC 6H3HCCHpOHeCCBI H YIIPpABJICHUC.
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Brnepsoie punocodus kala3eH Obliia MpUMEHEHA B PSIE SITTOHCKUX
KoMnaHu# (Bkiiroyasi Toyota) B mepro]i BOCCTAaHOBJICHUS TTociie BTopoit MupoBoi
BOWHBI, M C TEX NIOP PACHPOCTPAHUIIACH IO BCEMY MUPY. TE€PMHH «KalA3E€H» CTal
HIMPOKO U3BECTEH Onarojapsi oqHoMMEHHOM kHUre Macaaku Mman (1986,
Kaizen: The Key to Japan’s Competitive Success). Kaiinzen moxxeT 0XBaThIBaTh
cienyonme chepbl ASITEILHOCTH: 0O0ecreueHrne Heo0X0IMMOTro KauecTna (B
COOTBETCTBHHU C IOCTOSIHHO OOHOBJIIEMBIMU CTaHJAPTaMU ); CHUKEHUE 3aTpaT;
BBITIOJTHEHUE TTPOU3BOJICTBEHHBIX 3aJJaHU MUHUMAJIbHBIMU YCUJTUSMU;
cO0JII0ICHUE JUCHUIUIMHBI BBITYCKA MO KOJIMYECTBY, PUTMHUYHOCTU U KAYECTBY;
0e30MmacHOCTh Ha paboyeM MecTe; pazpaboTka HOBOM MPOIYKIUH,
WHHOBAIIMOHHBIX MMPOEKTOB C YYETOM CYIIECTBYIOIIETO OIbITa, MPOOJIEM U
HEJ0CTATKOB; BBISIBJICHUE PE3EPBOB MOBBIIICHUS TPOU3BOAUTEILHOCTH;
yIpaBJeHUE MOCTAaBIIMKAMK/KOHTPAreHTaMH.

ITate «S».

«IIsaTh «S» mpeAcTaBisieT co00i CUCTEMY pallMOHATU3ANN paboyero
MecTa. brita paspadorana B mocieBoeHHOU SnmoHun B KoMmanuu Toyota. JlanHas
KOHIISTIINS OnUpaeTcst Ha Prrocodrio Maro3aTpaTHOTO, OEPEKIUBOTO
npousBojcTBa. HazBanue Metosa, a mpaBusbHee ObLJIO ObI Ha3BAThH €r0
JBIKEHUEM 5S, TPOUCXOIUT OT MATHU AMOHCKUX CJIOB, KOTOPHIE HAUMHAIOTCS C
OykBsbI S: 1. Caupu «copTUpOBKay (yHOPSAI0UU, OTAETUB HY>)KHOE OT
HEHYKHOT'0)—4€TKOE pa3ieJIeHUE BEleil Ha HyKHbIC U HEHYXHbIC U N30aBlICHNE
OT MOCJIEIHUX: HE3aBEPILIEHHOE IPOU3BOICTBO (HEHYKHbIE ICTAIIN);
HEHUCIOJIb3yeMoe 000pyI0BaHKe, TPAHCTIOPTHAS Tapa U T.J.; 3a0pakoBaHHBIC
U3JIeIIUS; TOKYMEHTBI, HHCTPYKIIUU, YEPTEKH.

2.  CouTOoH «coOII0ICHHE TOPSAKa» (AKKYpPaTHO PACON0XKH, YTO
OCTaJIOCh) —OpTraHu3allusl XpaHeHHUSI HEOOXOUMBIX Belel, KOTopasi O3BOJISET
OBICTPO M MPOCTO X HAWTHU U UCIOJIb30BaTh. PacnonokeHue npeaMeToB J0HKHO

OTBEYaTh TPEOOBAHUSIM OE30MACHOCTHU, KauecTBa, Y(HPEKTUBHOCTH PaOOTHI.
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3. Cauco «coaepxanue B 4UCTOTE» (YOOpKa) — coOM0eHuE pabovero
MECTa B YUCTOTE U OMPSITHOCTH.

4.  Chukaly «cTaHaapTusanusy» (moaepxKaHue nopsaKka, TUCIUIIINHA)
— HEOOXOAMMOE YCJIOBHE IS BBHITIOTHEHUS MEePBbIX TpEx mpaBui. [logpazymeBaet
(dopManbHOE, MICBMEHHOE 3aKPETICHUS TIPABUII COJEPKAHUS paboUyero Mecra,
TEXHOJIOTUU PAOOTHI U IPYTUX MPOUEAYDP.

5.  Cuuyks «coBepuieHCTBOBaHUE» (POPMUPOBAHUE TPUBBIYKH) —
BOCITUTAHUE TIPUBBIYKH TOYHOTO BBITOJTHEHHUS YCTAHOBJICHHBIX MTPaBUII,
IPOIEAYP U TEXHOJIOTHUECKUX OTEPAITHIA.

Ilenu cucremsrl 5S:

- CHIDKEHHUE YHCJIa HECYACTHBIX CIy4aeB;

- TIOBBINICHUE YPOBHS Ka4eCTBA MPOAYKIUHU, CHIDKCHHE KOJTMYECTBA
nedeKToB;

- co3naHue KoM(pOPTHOTO MCUXOJIOTHIECKOTO KIIMMaTa, CTUMYJIUPOBaHNE
KeJaHus paboTaTh;

- TIOBBIIICHHE MTPOU3BOJUTEILHOCTH TPYIA.

Bormpocsl i1 00Cy ) aeHus:

1. 3apyOexxHbie MpeanpUsITHSI U METObI OEPEKITUBOTO
IIPOU3BO/ICTBA.

2. HuHcTpyMeHTHI O€peKIIMBOrO IIPOU3BOJICTBA, BO3MOKHOCTH,
OTPAHUYEHHUS B UCTIOJIb30BAHUH.

3. MeroanuecKkoe COPOBOKIAECHUE UAECOTIOTUU JTOO0ro 13
METOJI0B.

4. HHcTpyMeHTHI peoOpa3oBaHUM — YTO U3BECTHO?
KonTposibHBIE BONIPOCHL:
1. Kaxkoit cnextp 3aa4 pemaet Gpuiocodus «Kanazen»?

2. B 4em 3akiaroyaeTcs CyIIHOCTb U LEIH CUCTEMBI 5S?
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3. Omnpenenute OCHOBHYIO METOI0JOTMYECKYIO CIIOKHOCTD

BHEAPEHUS CUCTEMY PAaLlMOHAIN3ALNUN PA00YEro MecTa «IsTh S .

IIpakTHyeckoe 3ansitue S. IHCTpyMEHTHI OEpEXKITMBOIO TPOU3BOJICTBA.
Meronuka stk BonpocoB «llouemy?»

Leab: 3HAKOMCTBO C METOAAMHU PeaIM3alUK KOHIEIIINH OepeKIUBOTO
POU3BOCTBA, (POpMHUPOBAHUE OOIIEr0 NPEACTABICHUS O COAEPHKAHUU METO/IOB,

YCIIOBUSX UX NMpUMEHEeHHs. MeToauka stk Borpocos «llouemy?»

3HaHUSA U yYMEHHUs, MpUodpeTaeMble CTYJIEHTOM B pe3yJbTaTe OCBOEHUSI
TEeMBI

3HATh:

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B TPO(PECCUOHATBLHON JAeATETbHOCTH, IPUMEHSITh METO/IbI
MaTeMaTH4YECKOI0 aHaJIM3a U MOJISITUPOBAHUS, TEOPETUIECKOTO M IKCIIEPUMEHTAITHLHOTO

UCCIIEIOBaHMS;
- TEXHOJOTHMYECKHE ITPOLECCHI ¢ MO3ULUI JHEPTO- U PECYPCOCOEPEKEHHUS,

MUHHMU3AIUU BO3ICUCTBUS Ha OKPYKAIOIIYIO CPEAy Y METh:

- HCII0JIb30BaTh OCHOBHLIC 3aKOHBI CCTCCTBCHHOHAYYHBIX AUCHOUIIIINH B
HpO(l)GCCHOHaHLHOﬁ ACATCIIBHOCTH, IIPUMCHATH MCTOAbI MATEMATUYCCKOI'O aHAJIN34a U

MOACIIMPOBAHUA, TCOPCTUUCCKOI'O U SKCIICPUMCHTAJIIBHOI'O UCCIICAOBAHUA,

- y4acTBOBAaThb B COBEPLICHCTBOBAHUHU TEXHOJIOTMYECKHUX ITPOLIECCOB C
MO3UIINI YHEPTO- U PeCypCcOoCcOEpEeKeHNUsI, MUHUMHU3AI[UU BO3ICUCTBUS Ha

OKPY>KaIOUIYIO CPENY.

Bnanets:
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- CHOCO6HOCTBK)HCHOHBSOB&H&OCHOBHBK:SaKOHBIeCTeCTBeHHOHaquBD(
JUCHHUIIIINH B HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH, IPUMCHATHL MCTO/IbI
MAaTeMAaTUYCCKOr'0 aHaJin3a U MOJACJIUPOBAHMA, TCOPETUUCCKOI'0 U OKCIICPUMCHTAJILHOI'O

HCCIICOOBAHMS,

- CIIOCOOHOCTBIO YYaCTBOBAaTh B COBEPIIEHCTBOBAHWU TEXHOJIOTUUECKUX
MIPOIIECCOB C TTO3UIIUN YHEPTO- U PECYPCOCOEPEIKEHN ST, MUHUMH3AIUN BO3/ICHCTBUS HA

OKPYXKAIOLLyI0 Cpeay.

[Topsimok BBITTOTHEHHS paOOTHI:

1. IloaAroToBUTH AaHHOTAIMIO METOJOJIOTUH MATHh BOMPOCOB «[louemy?»:
1eJ1b, METO/I, IPUHIIMIIBI.

2.  M3yuuTh: METOJ CTPYKTYPHOTO aHaM3a: rpaduuecku n300pa3uTh
IPOIIECC MPUHATHUS PEIICHHUS; TIOJIXO/IbI COCTABIICHUS MAaTPHUIILI IPUOPUTE3AIUH.
3. Omnpenenute MHCTPYMEHTHI IPEOOPa30BaAHUI NPEATPUATHIH.

N3noxuTe ycaoBust MpuMEHEHUSI.

4. OcCBOGHHBIN MaTepHal U3I0KUTh B 0TUeTE «IHCTPYMEHTHI
OepeXIIMBOrO MPOU3BOACTBA» C MOAPOOHBIM aHAJTM30M BO3MOYKHOCTEN KaXa0Tr0
METO/1a, UCTIOJIb3yEMbIX METOJIOJIOTMYECKUX TEXHOJIOTHI €ro MpUMEHEHHS,
IPEANPUATAN TPUMEHSIOINX TEXHOJIOTHIO 3apyOSKHBIX 1 OTEYECTBEHHBIX,
BBIBOJIOB, CITMCKA MCTIOJIb30BAHHBIX HCTOYHUKOB.

Teopernueckas 4acTb.

Meronuka nste BonpocoB «llouemy?» (SW — 5SWhy?).

MeToauka UCTONIb3yeTCs JIJIs BBISIBJICHUSI OCHOBHOW MTPUYHMHBI TPOOIEMBI U
3aKJIF0YAETCsl B TOM, YTOOBI MHOTOKPATHO 3aaBaTh Bonpockl «[louemy
MOSIBJISIETCS ATa MpodiieMa?y» mpH aHaiu3e npoodieMHol cutyanuu. s Toro

YTOOBI YCTAHOBUTH OCHOBHYIO IPUYUHY MPOOJIEMBI, OOBIYHO XBaTaeT IMSTH
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BONIPOCOB. JIJ1s moTydeHus TOJIHOM ¥ TOYHOU MH(pOpMaIUd HEOOXO0ANMO

paBUWIHLHO (POPMYIUPOBATH BOIPOCHI.

[TopsiHok mpUMEHEHU METOAA S TIOYEMY CIENYFOLIUN:

l. dopMyHpyeTcsi  HECOOTBETCTBME WM  mpobiema, [uisi  KOTOPOH
HeoOxonumo HaiTu perienue. [Ipobiema MoskeT ObITH 3aMucaHa Ha JUCTe OyMard Uiu
KapTouke. JloKkymMeHTHpOBaHHE TM03BOJIIET pabodeil rpymnmne NPUNATH K EIUHOMY
MHEHHIO KaKk chOpMYyJIUPOBATh HECOOTBETCTBUE U TEM CAMBIM CKOHIIEHTPUPOBATHCS HA
HEM.

2. 3anaercs Bonpoc «[louemy 3T0 HECOOTBETCTBHE BO3HUKIO?» miH «llouemy
3TO Tpou30nuIio?». OmnpenenstoTcss BapUaHThl OTBETOB Ha IOCTABIICHHBIM BOIPOC.
OTBEeTOB MOXKET OBITH HECKOJIbKO. Bce OHM 3ammchiBaroTcs 1of, JOO COOKY OT
npoOiembl. OTBETHI HEOOXO0TUMO (HOPMYITUPOBATH KPATKO. JIJIsi TOMCKA OTBETOB MOXKET

NPUMEHSATHCA METOJI_MO3rOBOr0 MITYypMa. YTOOBI CTPYKTYPUPOBATH MOUCK PEUICHUH 110

METOJly MATh MOYEMY MOXKHO MPEABAPUTEIBHO OINPEEIUTh OCHOBHBIC IMOJI00JIACTH,
KOTOPBIE MTPUBOJAT K BOSHUKHOBEHUIO HECOOTBETCTBUA.

3. Ecam nmpuuuHBl, BBISBICHHBIC HA Iare 2, MOTYT OBITh JCTaTU3HPOBAHBI
Jlanee, TO MO KaXKI0M M3 BBIABICHHBIX NMPUYUH ONATH 3amaercs Borpoc «llouemy 3t0
npousonuio?». OTBETbI Ha H3TOT BOMPOC 3aAMKCHIBAIOTCS Ha TPETHEM YPOBHE
JIeTaJIN3aIuu.

4. [IpoBoguTCst TpOBEPKA BO3MOXKHOCTH JAJbHEUIIECH JCTATU3AUNA MPUYHH.
Ecnu peranmu3anusi BO3MOXKHA, TO LMK IIOCTAHOBKM Bompoca mnoBTopsiercs. Kak
MPaBUJIO, YTOOBI JIETATU3UPOBAThH IPUYUHBI JO CAMOTO HM)KHETO YPOBHS JIOCTaTOYHO 5-
TH NOBTOPEHUN IIUKJIA.

5. [Tocne Toro kak aHanmm3 OyJeT 3aBepIieH, W JajdbHEUINas JeTalnu3arius
IIPUYMAH CTAHET HEBO3MOXHA, MPOBOJMUTCS IMEPECMOTP BCEX BBISBICHHBIX NPUYUH U

ONIPCACIAOTCA KIHOYCBBIC IMPUYNHBL. B X0AcC mepeCMoTpa AuarpaMMbl HCKOTOPBIC M3
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MPUYUH MOTYT IEPEMEAThCS C YPOBHS HAa YPOBEHb WM TyOIupPOBATHCS B PA3TUUHBIX
BETKaXx JiepeBa MPUYMH.

PaccMmotpum npuMep npuMeHeHUs TaHHON METOJIMKH.

Bormpoc 1. IIpobnema: noueMy Ha Moy MallMHHOE Macyo?

Otser. [IprunHa: TOTOMY YTO MAcjO BBITEKJIO Yepe3 IITOK [UINHAPA.

Bomnpoc 2. IIpo6nema: noueMy ciyuuiach npoTedyka?

Otser. [IprunHa: TOTOMY YTO YIUIOTHUTEIHLHOE KOJIBIIO MPUILIO B HETOJJHOCTb.

Bomnpoc 3. IIpo6aema: moueMy yIIOTHUTEIBHOE KOJIBIIO MPUIILIIO B HETOJIHOCTh?

Otser. [IpyunHa: MOTOMY YTO IITOK MOBPEXKIEH.

Bormpoc 4. IIpo6nema: moueMy IITOK MOBPEXKACH?

Otser. [IpyunHa: mOTOMY 4YTO Ipsi3b, IONABLIAS B MACJI0, PA3bEAAcT
IOBEPXHOCTH IITOKA.
Bormpoc 5. IIpo6nema: noueMy rpsi3b Nomnajaaer B Maciao?
Otser. [IpyunHa: MOTOMY YTO KpPBIIIKA MACISHOTO 0aKa HE 3aKpbIBAETCSA
TePMETHYHO.
K meronuke nare Bonpocos «Ilouemy?» yacto nodasistor Bonpoc «Kak?»
(How?). Bonipoc «Kak pemuts npobiemy?» TpeOyeT KOHKPETHOTO MPEeI0KEHUS
JUISl yCTPAHEHUSI OCHOBHOW NMPpUYUHBL. 1Ipu BeImonHeHny mara 1 ucnonas3yror
METOJIMKY «KPACHBIX APJIBIKOB» —OTMEUYAIOT Ha TEXHOJOTHYECKOM 000PY10BaHUU
npo6sieMHbIE MeCTa SIPJbIYKaMU (CTUKEpaMH, JICHTOUKaMH) KpaCHOTO LIBETA,
KOTOPBIE CHUMAIOT I10CJIE YCTPAHEHHSI KOHKPETHOM HETIONIaIKU.

Bormpocsl 11 00CyKaeHus:

1. [ToHsATHE M CYIIHOCTh METO/IAa KIISITh TOYEMY»

2. OCHOBHBIE METO/Ibl, UCIIOJIb3YEMBbIE JJIs1 BHITOJIHEHUS aHAJIN3a C

IIOMOILBIO «IIATH ITOYEMY»

3. HegocTaTku MeTona
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4. TlonsaTre 1 CyIHOCTh METO/IA «IISATh maroBy 5. llenu, punocodus u
BHEJIPEHHE METOMA «IIATh I1aros» KOHTpOIbHBIE BOITPOCHI:
1. B 4em mpeumyiiecTBa U HEAOCTATKU METOAA «IISITh TOYEMY»?
2. Kaxkwue cnocoObl BHEIpEeHUSI METO/1a BbI 3HaeTe?
3. JlailiTe CPaBHUTEJIBHYIO XapPAKTEPUCTUKY METOJIAM IISITh

IMOYCMYy» U «IIATh 11aroBy?

IIpakTHyeckoe 3anaTHE 6. Busyanuzanuus(3puTeabHOE yIpaBiIeHUE), 3alATA OT
peAHAMEPEHHbBIX OIIHOOK.

[enb 3aHATHS: U3YUYUTH NPUHIIUIIBI BU3YyaIU3alliu, 3alUTHl OT IPEeIHAMEPEHHBIX
omuO0K; Ha OCHOBE M3yYCHHON YKOHOMHUYECKOU JINTEPATYPhl 3aKPEMUTH HABBIK
BU3yaJIN3alllK (3PUTEIBHOTO YIIPABIEHUS ), 3aIllIUThI OT MPEAHAMEPEHHBIX

OIHnO0K

3HaHUA ¥ YMeHMsl, TPUOOpeTaeMble CTYI€HTOM B pPe3yJibTaTe 0CBOEHHS TeMbI
3HaTh:

- CIIOCOOHOCTBIO HCITOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCHIHIUIMH B TPO(PECCHOHATBLHOM AeATeIbHOCTH, IPUMEHAITH METO/IbI
MaTEMaTHIECKOTO aHaIN3a U MOJICITUPOBAHUS, TEOPETHICCKOTO M SKCIIEPHUMEHTAIIBHOTO
HCCIIE0BAHUS;

- TEXHOJIOTHYECKHE TIPOIIECCHI C MO3UIUI dHEPIO- U pecypcocOepexeHus,

MHUHUMM3ALUY BO3ACHUCTBUS HA OKPYKAIOLIYIO CpeAy Y METh:
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- HCIIOJIB30BATh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX AJUCHHUIIIINH B
HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH, IIPUMCHATH MCTOAbI MATCMATHYCCKOI'O aHaJIM34a 1

MOJACIUPOBAHHA, TCOPCTUUCCKOTO U OKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUA

- y4acTBOBAaTh B COBEPIICHCTBOBAHUHU TEXHOJIOTHYECKHUX MPOIECCOB C
MO3UIINI YHEPTO- U peCypcocOepekeHUsI, MUHUMHU3AI[UU BO3ICUCTBUS Ha

OKPYXaIOILYIO Cpeny.
Braners:

- CITOCOOHOCTBIO MCITOJIB30BAaTh OCHOBHEIC 3aKOHBI CCTCCTBCHHOHAYYHBIX
JUCHUIIIINH B HpO(l)eCCHOHaHBHOﬁ ACATCIbHOCTH, HPUMCHATb MCTO/IbI
MAaTCMAaTUUICCKOI'0O aHalin3a U MOJACIIUPOBAaHMA, TCOPCTUICCKOI'O U 9KCIICPUMCHTAJILHOT'O

HCCIICAOBAHUA,

- CITOCOOHOCTBIO Y4aCTBOBATH B COBCPIICHCTBOBAHNUN TCXHOJIOTUYICCKUX

IIPOLICCCOB C HOSI/IHI/Iﬁ OQHEPIro- u pecypcoc6epe>1<eHH;I, MHHUMH3allH1 BOSIIGﬁCTBHiI Ha

OKPYXAIOLLYyI0 Cpeay.

[Topsmok BeIMONHEHUS PaOOTHI:

1. TloaAroroBUTH AaHHOTAIIMIO METOJOJIOTUH CUCTEMBI 0€371e()eKTHOTO
U3TOTOBJICHUS MMPOTYKIIMH.

2.  H3yuuTh: METOJ CTPYKTYPHOTO aHaM3a: rpaduuecku n300pa3uTh
IPUYHUHHO-CIIEICTBEHHYIO TrarpamMmmy (quarpamMmma VMcukasbr).

3. Omnpenenute HHCTPYMEHTHI IPEe0Opa30BaHUI NPEATPUATHI.
N3noxute ycaoBust IpUMEHEHUS.

4. OcBoeHHBII MaTepual U3J0KUTh B oTUeTe «Busyanuzaus, 3anmra
OT MpeAHAMEPEHHBIX OLIMOOK» C MOAPOOHBIM aHAJIU30M BO3ZMOXHOCTEH Ka)J10Tr0

MCTOAA, UCIIOJB3YCMbIX MCTOOOJIOTHICCKHUX TEXHOJIOTUH €ro IMMPUMCHCHHN,
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HpeI[HpI/IﬂTI/Iﬁ IMPUMCHAIOMNX TCXHOJIOTHIO Bap}I6e)I(HBIX N OTCUYCCTBCHHBIX,
BBIBOJAOB, CITMCKA HUCIIOJIb30BAHHBIX HCTOYHUKOB.

Teoperrnueckas 4acTh.

B pamkax GepeximBOro mpou3BOACTBA IaHHbIE TPEOOBAHUS BBITTOHSIIOTCS C
TIOMOIIBI0 CHCTEMBI 0e371e(heKTHOTO M3rOTOBICHUS poayKiuu (ZQC —
Zeroquality control) — ynpaBneHue kauecTBOM, OpUEHTUPOBAHHOE HA
noctmwkenue Hyms nedextoB. «Hynb nedexTony o3HadaeT HyJIeBOW YPOBEHb
ne(eKTHOCTH, T.€. BBIITYCK MpoayKimu 0e3 Opaka. MeTton moka-&ka,
pazpadotannbiii C. CUHro, MO3BOJISIET MPEOTBpAIIATh MOsBICHUE 1€(EKTOB, B
TO BpPEeMsI KaK CTATUCTUYECKHE METOJIbI CIIOCOOHBI JIMIIIb PACIIO3HABATH UX U
U3MEPATH, OH SABJISETCS OCHOBOU 0e3/1e(heKTHOTO M3TOTOBICHUS MPOTYKIINH.
JIJst BCeX BBIIIIENIEPEUNCICHHBIX TPUYHH BO3SHUKHOBEHHUS 1e(DEKTOB, 3a
UCKITFOUCHUEM TOCJIeTHEH, MOTYT OBITh TPUMEHEHBI KOPPEKTUPYIOIIHNE U
npeaynpexaaromue aencteud. [IpegoTBpaTuTh xe ook onepaTopos
JOCTaTOYHO TPy HO. Llenb nmoka-€k» — HalWTU CIOCOOBI 3aIUTHI OT
HETNpeTHaAMEPEHHBIX oMOoK. [Ipyu oleHKe KauecTBa MPU U3rOTOBICHUN U3ICTUI
IIUPOKO UCTIOJIb3Y- FOTCSI CTATUCTUYECKHE METOIbI, TaK Ha3biBaeMbie «CeMb
IIPOCTHIX UHCTPYMEHTOB KA4€CTBA:

1)  xkommponbHble nucmKkuy — NpeAHa3HAYEHBI sl cOopa NaHHbIX. B HuX
3aHOCUTCA UH(OPMAIKA 0 KOHTPOIUPYEMOM MapaMeTpe WiH aedexrax usze-
TS, WA O TipudrHaX 1ePexToB u T. . KOHTpOIbHBIE TUCTKA MOTYT IIpUMeE-
HATHCS KaK MPH KOHTPOJIE 10 KaYeCTBEHHBIM, TaK U TIPU KOHTPOJIE 110 KOJTHYe-
CTBEHHBIM IIPH3HAKAM;

2)  eucmoepammvl — CTOIOUKOBBIC TUATPAMMBbI, TTOKA3bIBAIOIINE KOJTHYe-
CTBEHHYIO OIIEHKY YaCTOTHI MOMAJaHuUs 3apETUCTPUPOBAHHBIX COOBITUH B yCTa-
HOBJICHHBIC UHTEPBaIBL. [10 BUAY THCTOrpaMMBbl MOKHO aHATU3UPOBATH (HOPMY
¥ TIapaMeTPhl paclpeesieHUs], OJHOPOHOCTh 3aPETUCTPUPOBAHHBIX JaHHBIX.

['ucrorpaMmel HCTTONB3YIOTCS JJIsl TPEACTABIIEHUS CTPYKTYPBI U XapakTepa u3-
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MEHYHUBOCTH JIaHHBIX, KOTOPbIE TPYAHO 3aMETUTh NPU X TaOJIUYHOM MPE/CTaB-
JICHUH;
3)  npuuunno-credcmeennas ouazpamma (muarpamma Mcukapbl) — 0TOO-
pakaeT 3aBUCUMOCTh MEX/y CJIEICTBUEM U €T0 MOTEHIINATbHBIMH TPUUYNHAMU
(MpUYMHHO-CIIEACTBEHHBIN aHanu3). Mcrnonb3yercs i onpeiesieHus: U CTPYK-
TypupoBaHus (HaKTOPOB, BIMIONINX Ha MPOIIECC;
4)  oOuaepamma llapemo — obecrieunBaeT MPOCTou rpaduueckuii crnocod
KJ1accu(UKauy IPUYKH OT Haubosee 10 HaMMEeHee BaXHbIX; 5) ouazpamma
pacceanus (pazbpoca) — ipesicTaBisieT codboi rpaduye- ckoe 0ToOpakeHue
B3aMMOCBSI3H MEXKIY Pa3IMYHBIMUA BUJAMH JTaHHBIX. Vc- monb3yeTcs nms
Ka4yeCTBCHHOM OILIEHKH B3aMMOCBSI3U MEX]y TaHHBIMU; 6) paccioenue
(cmpamugurayus) oannvix — NPEJCTaBIsAET COO0M TpyN- MUPOBKY JaHHBIX B
3aBHCHMOCTH OT HCTOYHHUKOB U YCIOBHI UX MOTYUYCHHUS.

Paccnoenune noMoraer BbISICHUTh IPUYUHY MOSABIICHUS e(deKTa, eciiu 0OHapy-
KUBAETCA Pa3IMUMe TaHHBIX MEXK]Y «CIOSIMU» (CTpaTamm);

7) koHmponvbHasa kapma — ABNAETCA TPaQUUECKUM MPEICTaBICHUEM JAHHBIX U3
BBIOOPKHU, KOTOpPbIE IEPUOUUECKH OEpyTCsl U HAHOCSITCS Ha rpaduK yepes
onpeeeHHble TPOMEKYTKH BpeMeHu. HaneceHHble Ha rpaduK 1aHHbIE
CPaBHUBAIOTCS C KOHTPOJIbHBIMU rpaHuiiamMu. Touka rpaduka, Haxoasuascs
BHE 00JIaCTH KOHTPOJBHBIX IPAHMUII, JAET CUTHAI O BO3MOKHOM U3MEHEHHUU
npouecca. Hanbonee mmpoko UCMosib3yeMblid BUI KOHTPOJIbHBIX KapT — KapThl
[lyxapra.

KonTposbHbIE BOIIPOCHI

1. HazoBute nHCTpYMEHTHI MeTOAA «/[31moKay.

2. B yem 3akmtouaercs CymHoOCTh cucTeMbl «Iloka-Exka»?

3. OnummuTe TUIBI YCTPOUCTB MOKA-EKD 110 IPUHILIUITY OOHAPYKEHUS OLNOOK.
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4. OnuuuTe TUIBI YCTPOUCTB MOKA-EK? C TOUKHU 3PEHUSI UX YCTaHOBKHU
OTHOCHUTEIIBHO JIETAJIEH.
5. Ha xakux onepanusix KOHTPOJIS UCOJb3YIOTCS YCTPOICTBA MOKa-EK3?
6. [Iepeuncnure 3aaa4 U NPUHIUIIBI OPraHU3ALMN KPYKKOB KauyeCTBa.
7. HazoBuTe (yHKIIMM KPY>KKOB KauecTBa.

8. HazoBuTe cemb 371€MEHTAPHBIX METOJIOB OLICHKU Ka4€CTBA U3/ICJIHI.

IpakTnueckoe 3ausaTue 7. BceoOlee o0Cmy)KuBaHue 000pyA0BaHUS

Heab 3aHATHA: U3YyUUTh METOAUKY BCEOOIIEro 00CIyKHUBaHUs 000PYI0BAHUS;
Ha OCHOBE M3yYEHHON 3KOHOMHUYECKOW JTUTEPATYPBI 3aKPENUTh 3HAHUS B 00J1acTH

METOJIMKHU BCEOOIEro 00CIyKUBaHU 000PYT10BaHHUS.

3HaHUA U yMeHMS, IPUOOpeTaeMble CTYI€HTOM B Pe3yJibTaTe 0CBOEHUS TeMbI
3HaTh:

- CIIOCOOHOCTBIO HCIIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B TPO(PEeCcCHOHATBLHON AeATeTbHOCTH, TPUMEHITH METO/IbI
MaTEeMaTHYE€CKOr0 aHaJIn3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO
HCCJIEIOBAHUS;

- TEXHOJIOTHYECKHE TIPOIIECCHI C MO3UIUI IHEPIo- U pecypcocOepexeHus,

MHUHUMM3ALUN BO3ACHUCTBUS HA OKPYKAIOILIYIO CpeAy Y METh:

- HCII0JIb30BaTh OCHOBHLIC 3aKOHBI CCTCCTBCHHOHAYYHbIX AUCHOUIIIINH B
HpO(i)eCCI/IOHaHLHOﬁ ACATCIIBHOCTH, IPUMCHATH MCTOAbI MATECMATUYICCKOI'O aHAJIN34d U

MOACIIMPOBAHUA, TCOPCTUUCCKOT'O U SKCIICPUMCHTAJIIBHOI'O HCCIICAOBAHUA,
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- y4acTBOBATh B COBEPUICHCTBOBAHUU TEXHOJIOTUYECKHUX MPOLECCOB C
MO3UIINI YHEPTO- U pecypcocOepekeHusl, MUHUMHU3AI[U1 BO3ICUCTBUS Ha

OKPYAaIOLLyIO Cpeay.

Braners:

- CITOCOOHOCTBIO MCITOJIb30BATh OCHOBHEIE 3aKOHBI CCTCCTBCHHOHAYYHbIX
JUCHUIIIIMH B HpO(l)eCCI/IOHaHBHOfI ACATCIbHOCTH, IPUMCHATb MCTO/IbI
MATEMATHYCCKOI'O aHaJIn3a U MOACIIMPOBAHUA, TCOPCTHUUCCKOTO U IKCIICPUMCHTAJIbHOT'O

HCCJICIOBAHUS;

- CHOCOOHOCTHIO yUaCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTUYECKHUX
MPOIIECCOB C MO3UIINI YHEPTO- U PECYPCOCOEPEKEHUSI, MUHUMU3AIUU BO3/ICHCTBUS HA

OKPYXKAIOIIYIO Cpey.

[TopsI0K BBITOTHEHUS PAaOOTHI:

1. U3yunts mpumenenne meroaa TPM (Total Productive Maintenance)

CocraBnenue rpadukoB oOcIyKUBaHHE 000OPYAOBAHHUE;

2. MepomnpusTusi, BHIIOJHIEMbIE IIPU pean3aiuy HanpasiieHus «Cucrema
TUTAHOBOT'O 0OCITYKUBaHUS 000PYI0BaHUS.

3. CocraButhb rpaduk 00CIyKUBaHUS 000PYIOBaHHUS.

4. O0BsCHUTE CTPYKTYPY KO3 duiinenta oodmen 3(hHEKTUBHOCTH 000py0BaHUS
(OEE)

5. OcBOeHHBIN MaTepuall U3N0XKUTh B oTYeTe «Bceoliee o0cnykuBanue
000pyI0BaHUS C MMOAPOOHBIM aHAJIM30M CUCTEMBI, TIPETPUATHI
MIPUMEHSIONINX TEXHOJIOTHIO 3apyOEIKHBIX H OTEYECTBEHHBIX, BHIBOJIOB, CITUCKA
MCIIOJIb30BAaHHBIX UCTOYHUKOB.

Teoperuueckne cBeIeHU .
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Coctosinue 000pyI0BaHus, CTETIEHb UCIIOIB30BaHUS €TI0 BO3MOKHOCTEN B
YCJIOBUSIX COBPEMEHHOTO MEXaHU3UPOBAHHOTO M aBTOMATU3UPOBAHHOTO MMPOU3BOICTBA
B 3HAUUTEIILHON Mepe ONPEIEISIOT YPOBEHb KaUeCcTBa MPOIYKIIUU U 3P(HEKTUBHOCTH
POU3BOICTBA. B CBS3M € 3TUM BOIIPOCAM OLIEHKH COCTOSHUSL 000pYI0BaHUS U
noJJIep KaHus ero B paboTOCIIOCOOHOM COCTOSIHUM BCEria YACISIIOCh CEPbEe3HOE
BHHUMaHHE.

[Ipenmpusitast ANOHUM UCTIOTB30BAIH CUCTEMBI OOCTYKUBAHUS U PEMOHTA
o0opyioBaHUS Ha OCHOBE cucteM, npumensieMbix B CLA. Jlns ycrpaHneHus npooem,
BBI3BAHHBIX IPUMEHEHUEM TPATUIIMOHHBIX CUCTEM OOCTYKUBAHUS U PEMOHTA
o0opynoBaHus, B koHUE 1960-x — Hayasie 1970-x rr. Ha pupme «Hun non J3HCOR,
MOCTABIIIMKE IEKTPooOOpyoBanus it hupmbl Toyota, Oblia paspaboTana cucrema
BCEOOIIEro MPOU3BOAUTENHHOTO 00cTy)kuBaHusi 0oopyaoanus (TPM — Total
Productive Maintenance), koTopas SBISI€TCS OJHUM U3 OCHOBHBIX 2JIEMEHTOB

6€p€}I(JII/IBOFO IMPpONU3BOJACTBA.

Cucrema TPM — cuctema oOciykuBaHusi 000pyA0BaHUs, O3BOJISIIOIIAS
00eCTeunTh €ro HauBBICHTYIO () (PEKTUBHOCTH HA MPOTSHKEHUU BCETO )KU3HEHHOTO
LMKJIA C YY4aCTHUEM BCEro IEPCOHAIA.

Ilenp ncnonp3oBanus cucteMbl TPM — coBepiIeHCTBOBaHUE JAEATEIBHOCTH
MPEANPUATHS 32 CUET MOBBIMIEHUS Y)PEKTUBHOCTH 000PYI0BAHUS, TTPOLIECCOB
IIPOU3BOJICTBA, 4 TAKXKE YJIIYULIEHUs Ka4ECTBA MPOAYKLIHUH U ITOBBIILICHUS
IIPOU3BOJICTBEHHON O€30M1aCHOCTH.

CpenctBoM noctukenus e TPM cinyXuT co3gaHue MeXaHu3mMa, KOTOPbIi
OPHUEHTUPOBAH Ha IIPEAOTBPALLEHUE BCEX BUJIOB IIOTEPh U JTOCTHUIKEHHUS «HYIIA
MOJIOMOK», «HYJISI HECUACTHBIX CIIy4aeB», «HYJId Opaka» Ha NPOTSHKEHUU BCEro
YKU3HEHHOTO LIUKJIA [IPOU3BOJACTBEHHOU CUCTEMBI. «HyJIIb MOJIOMOK» 1OCTUraeTcs B
TPM 3a c4eT no3TanHoro, CUCTEMaTUYECKOI0 U HENPEPBIBHOIO OCYIIECTBIICHUS IIATU

IPYIIT MEPOITPUSATHIA:
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1) cozmanus 6a30BbIX YCIOBHI JIs1 HOPMAJILHOM pabOThl 000PYI0BAHNS;

2) coburoieHHsl YCIOBH DKCIUTyaTaluu 000py/1I0BaHUS;

3) BOCCTAHOBJICHUS €CTECTBEHHOTO U3HOCA;

4) ycTpaHeHHUs] KOHCTPYKTHUBHBIX (00YCIIOBIEHHBIX TPOEKTOM) HEJIOCTAT- KOB

00opymoBaHUS;

5) NOBBILIEHHS] MACTEPCTBA ONIEPATOPOB, CIELMAIIUCTOB [0 PEMOHTY H

00CTy>KUBaHUIO, HHKEHEPOB-TTPOCKTUPOBIIIUKOB.

B cucreme TPM BbiziesnsiioT 16 BUAOB OTEPh, KOTOPHIE MOAPA3ALIAIOTCA Ha

TPH TPYIIIIBIL.

1) [Torepu BpemeHn GyHKITMOHUPOBAHUS OOOPYTOBAHHS:

MOTEPH, BRI3BAHHBIC MOJIOMKAMHU MaIllMH U MEXaHU3MOB;
MOTEPH M3-3a HATAJIKU 000pYAOBAHMS;

MIOTEPH M3-3a 3aMEHBI HHCTPYMECHTA,;

MOTEPH TIPH 3aITyCKe 000PyI0BaHNUS,

MOTEPHU M3-3a KPATKOBPEMEHHOUN OCTAaHOBKH 00OPYAOBAHUS U €T0 padOTHI
Ha XOJIOCTOM XOJY;

IIOTEePH IIPOU3BOAUTEIILHOCTH;

MIOTEPH M3-3a AePEKTOB U HEOOXOIUMOCTH JOPAOOTKH PO TYKIIHH; -

IMOTCPH 13-3a 3aIlNIaHUPOBAHHBIX OCTAHOBOK 060py)1013aH1/1;1.

2) IloTepu pabouero BpeMeHH:

MOTEPH U3-3a HEKAYECTBEHHOTI'O MEHEPKMEHTA;
MOTEPHU M3-3a HEPALIMOHAIBHOM pabOThHI TPAHCIIOPTA;

MOTEPH U3-3a HEJOCTATKOB B OpraHU3aIluu padoThl IPOU3BOJICTBA;
MOTEPH U3-3a HU3KOTO YPOBHS aBTOMATHU3aIMK IPOU3BOJICTBA;

IMOTCPH N3-3a HCAOCTATKOB IMPONU3BOACTBCHHOTI'O MOHUTOPHHI Q.

3) [loTepu 3HEpTUH, CHIPbs, MATEPUATIOB U BPEMEHH M3-32 PEMOHTA UHBEHTAPA:

IIOTEPU TOTOBOM MPOAYKLMU;
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- TOTEPHU SHEPTHH;
- TIOTepH M3-3a HEOOXOJUMOCTH PEMOHTA ITPOU3BOICTBEHHOTO HHBEHTAPS.

OcHoOBHbIE HaNpaBIeHUs pa3BepThiBaHUA crucTeMbl TPM:

1)  OtnenpHBIC YITYUIICHUS IS TOBBIMICHUS PONU3BOIUTEIIHHOCTH

000pyI0BaHUS.

2)  Co3paHue CUCTEMbl CAMOCTOSITEILHOTO 00CTy KHUBaHUsI 000PY10BaHUS

OmepaTopamH.

3) Co3nanue cucTeMbl IMJIAHOBOT'O TEXHUUECKOTO 00CITYKUBAHUS

o0opynoBanus. 4) OOydeHue U MOBBIICHHE KBATU(UKALIMU OIIEPaTOPOB U

NepCcoHala PEMOHTHBIX MOApPa3IeICHUH.

5) Co3nanue cucteMbl ypaBiieHUs pa3padOTKOM U BHEAPEHUEM HOBOTO
000pyI0BaHUS U TIPOYKTA.

6) Co3znanue cucteMbl 00CTyKUBaHUS, ODUEHTUPOBAHHOTO HA KA4€CTBO.

7) Co3naHue cucTeMbl OXpaHbl TPYJla U OKPY>KaIOIIEl Cpeibl.

8) Coznanue cucteMbl NOBBIIEHUS 3P ()EKTUBHOCTH paOOThI YIPABICHUECKUX U
00CITyKMBAIOIINX TOJIpa3AeIeHUI.

PazsepreiBanue cucremsl TPM no3Bosser:

palroHalIbHEE UCIIOJIb30BaTh UMEIOIIEECS 000PYIOBAHUE;
- COCTaBUTh OOJI€e peanbHbIi MIIaH MOAEPHU3AIMU 000PYJOBaAHUS U
- TEXHMYECKOTO IEPEBOOPYKEHUS IPEANIPUATHUSA, YTO ITO3BOJIUT
s exTuBHEE UCIIONIB30BATh (DMHAHCOBBIE CPENICTBA;
- CHM3UTH 3aTpaThl HA PEMOHT M 00CITy>KMBaHHE 000PYyI0BaHUS;
- CHHU3WTbH KOJINYECTBO CIIECAPEH-PEMOHTHHUKOB;
- YBEJHMYUTH KAYE€CTBO BBITYCKAEMOU NPOLYKIUH;
- CHHU3HTh YPOBEHb TEKYUECTH KaJPOB;
- COKpaTUThb BpeMs MPOCTOsI 000PyAOBaHUS;

- COKpaTHUTb CPOKHU IIYyCKOHAJIAAOYHBIX pa60T;
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- COKpPATHUThb 3aTpaThkl Ha KanuTaJIbHBIN PCMOHT;

- IIOBBICUTDB IIPOU3BOIUTCILHOCTD TPYAA,

Jlist ouenku 3ppexTuBHOCTU padbOThl 000pyAOBaHMs B cucteme TPM
UCTIOJNBb3yeTCs He KOA(hUIIMEHT 3arpy3Kku 000pyaoBaHus, a Ko3pduiment olreit
s dextuBHocTr obopynoanus (OEE — Overall Equipment Effectiveness), koTopblit
BBIPAJKAETCA B MPOIEHTaX U PACCUUTHIBAETCA MO (POpMYyJIE:

OEE = K1*K2*K3 ,

rae K1 — koadduunenTt ncnonb3oBaHus MIaHOBOTO (POHIa BPEMEHU PadOTHI

000pyI0BaHU;

K2 — k03 dpunreHT ncnonb3oBaHusi TEXHUYECKUX BO3MOYKHO- CTEH

000pyT0BaHUS;

K3 — koapdunineHT rogHo# mpoIyKIuu.

KoaddummenT ncnonap3oBanus miaHoBOro (oHaa BpeMEHH padoThl
000pyI0BaHUS ONpeEseTCs] KaK OTHOIICHHE (PaKTUYECKOrO BpEMEHU pabOThI
000py1I0BaHUS K BpEMEHHU MPOU3BOICTBEHHOTO 1KKIa. Koadpuiment xapakre-
pHU3YEeT MOTEPH, CBSI3aHHBIE C MOJIOMKAMU, IEPEHATAAKAMH U PETYJINPOBAHUEM

o0opyI0BaHUsl, 3aMEHON HHCTPYMEHTA U T. [I.

KoadduimenT ncnonb3oBaHus TEXHUUECKUX BO3MOXKHOCTEH 000pyA0BaHuUs
OTIpEJIeISIETCS] KaK OTHOIIICHHUE TEeKYIIEeH BEIPA0OTKHU K 3aIUTAaHUPOBAHHOM,
XapaKTEpHU3yeT MOTEPH U3-3a MPUOCTAHOBOK U XOJIOCTOTO X0/, U3-3a CHIDKEHUS
CKOPOCTH 00pabOTKH.

KoadduimenT rogHoi npoaykiuu onpeaensercs Kak OTHOLIEHHUE KOTNYeCcTBa
KaueCTBEHHBIX M3CIINIA K O0IIEeMY YUCITY U3TOTOBIICHHBIX M3/CIINNA, XapaKTEPU3yeT
noTepu u3-3a Opaka U mepeiesiok, Mpu 3amycke 000py10BaHMUsL.

Lenwro onpenencuust OEE sBnsieTcst He omieHKa pabOThI onieparopa, a yiIydllIeHHe
GyHKIHOHUPOBAHUS 000PYIOBaHUS WM COBEPIIICHCTBOBAHUE BHITIOJHEHHUS MTPOIIECCOB.
Nudopmariuio, HeOOX0IUMYIO JJIsI pacuera Ko3(pOUIIMEHTOB, COOMPAIOT OTIEPaTOPHI,

3aroiHss TaOIULbI 411 cOopa JaHHBIX. 3aT€M BBIOJIHIIOTCSA pacdyeTbl KO3 (HUIIMEHTOB
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u 3HaueHusi OEE. Boimonusate pacuer OEE nuMmeeT cMbICH TOJIBKO B TOM clly4ae, Koraa
cOOp TaHHBIX W BBIYUCIICHHE MTOKa3aTeneil mpousBoautcs peryispao. M3smepenue OEE
B 3aJJaHHBIE IPOMEKYTKH BPEMEHH MO3BOJISIET BBIABUTH 3aKOHOMEPHOCTH TOSIBIICHUS
NOTephb U pa3zpadboTaTh MporpamMmy yiaydiieHus: GyHKIHOHUPOBAHUS 000PYJOBaHUSI.
Bormpocs! aiis 06CcyKaeHus:
1. CocraBnenue rpa@ukoB o0cIyKMBaHUE 000PYIOBAHUE;

2. TouHBIN ydeT COCTOSIHHSI 000PYAOBaHMUS;

3. [Ipumenenue metona TPM (Total Productive Maintenance).

KonTposbHbIE BOPOCHL:

1. B ueM 3axirogaeTcsi IpUHIIMIT BCEOOIIETo 00CTyKUBaHUsI 000pyI0BaHUS?

2. Kakue cymiecTByIOT METOJJUKH BCEOOIIEro 00CIy >KUBaHUsI 000pyJ0BaHUS?

3. Kakue npenmyniecTBa u HepocTtatku meroga TPM?

KoHTponpHbBIE BOITPOCHI

1. Haiire onpenenenue nouatuio «Cucrema BCeOOIIEro MPOU3BOIUTEIBHOTO
oOcmy>xuBaHusi ooopynoBanus» (TPM).

2. HazoBute Buabl notepb B cucteme TPM.

3. HazoBute HanpaBieHus pa3BepThiBaHUs cucTeMbl TPM.

4. O0BsCHUTE CTPYKTYpY K03 duiirnenta oomen 3h(HEKTUBHOCTH 000pyI0BaHUS
(OEE).

5. HazoBute ¢aktops! noBeiieHus 3QPEKTUBHOCTH OT BHEAPEHUS CUCTEMBbI

TPM.

IIpakTnyeckoe 3ansitue 8. CucreMa ObICTPOI MepeHanaaku 000py10BaHUS

Heab 3aHATHA: U3YyUYNUTh METOANKY CUCTEMbI OBICTPOI MepeHanaaKu
000py10BaHUs; Ha OCHOBE U3yYEHHON HYKOHOMUYECKOU JIMTEPaTyphl 3aKPENUTh

3HAHUSA B 00J1aCTH MCTOJAUKHN CUCTCMBI 6LICTpOI>'I IMMCPCHAJIAAKH O60py,Z[OBaHI/I$I.

3HaHuA U yMeHus, IpUo0peTaeMble CTYIEHTOM B Pe3yJibTaTe 0CBOCHHS TeMbI
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3HaTh:

- CITOCOOHOCTBIO MCITOJIb30BATh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX
JUCHUIIIINH B HpO(pGCCHOH&JIBHOfI ACATCIbHOCTH, IPUMCHATb MCTO/IbI
MATEMATHYCCKOI'O aHaJIn3a U MOACIINPOBAHUA, TCOPCTHUICCKOT'O U SKCIICPUMCHTAJIbHOI'O

UCCIIEJOBaHMS,;
- TEXHOJOTMYECKHE MPOLECCHI C MO3ULUI IHEPro- U PECYPCOCOEPEKEHNUS,

MHWHHUMU3ALUY BO3ICHCTBUS HA OKPYKAIOIIYIO Cpeay Y METh:

- HCII0JIb30BaTh OCHOBHLIC 3aKOHBI CCTCCTBCHHOHAYYHbBIX AUCHOUIIIINH B
HpO(i)CCCHOHaHBHOﬁ ACATCIbHOCTH, IPUMCEHATHL MCTOABI MAaTEMATHUYCCKOI'O0 aHAJIn3a 1

MOACIIMPOBAHUA, TCOPCTUUCCKOT'O U SKCIICPUMCHTAJIBHOT'O UCCIICAOBAHUA,

- y4acTBOBAaTh B COBEPIICHCTBOBAHUHU TEXHOJIOTHYECKHUX MPOIECCOB C
MO3UIINI YHEPTO- U peCypcocOepekeHUsl, MUHUMHU3AI[U1 BO3ICUCTBUS Ha

OKPYXKAIOIIyI0 Cpey.

Bnanets:

- CITOCOOHOCTBIO MCITOJIb30BATh OCHOBHEIE 3aKOHBI CCTCCTBCHHOHAYYHbIX
JUCHMIIIINH B HpO(l)eCCHOHaHBHOﬁ ACATCIbHOCTH, IPUMCHATH MCTO/IbI
MATEMATHYCCKOI'O aHaJIn3a U MOICIIMPOBAHUA, TCOPCTHUUCCKOTO U IKCIICPUMCHTAJIbHOT'O

HCCIICAOBAHM,

- CHOCOOHOCTBIO yUaCTBOBATH B COBEPIICHCTBOBAHUHU TEXHOJOTUUYECKUX
MPOIIECCOB C MO3UIINI YHEPTO- U PECYPCOCOEPEKEHUSI, MUHUMU3AIUU BO3/ICHCTBUS HA

OKPYXAaIOLLYyI0 Cpeny.

[Topsinok BeIMONIHEHUS PabOTHI:
1. N3yuuth npuMeHeHne MeToia beicTpas nepenanaaka 060py10BaHus

SMED wmeton (Single Minute Exchange of Dies — ObicTpast 3ameHa mTamros).
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2. MeponpusiTus, BHIIOIHAEMbIE PU PeaTU3alluu HarpaBiieHus «beicTpas
nepeHanaaka odopyaoBanust SMED metony.
3. OOBsicHUTE OTpe/IeTICHUE TOHATUN «BHEIITHUE» U «BHYTPCHHUE
OIepalnH M0 NepEeHAaKe 000Py10BaHUS
4. OcBOEHHBIN MaTepHUall U3J0KUTh B 0TUeTe «bbICTpas nepenananka
obopynoBanuss SMED MeTony ¢ moJipoOHBIM aHAIM30M CUCTEMBbI, IPEINPUSTUN
MPUMEHSIONINX TEXHOJIOTHIO 3apyOEIKHBIX U OTEYECTBEHHBIX, BEIBOJIOB, CITMCKA
UCIIOJIb30BAaHHBIX HCTOYHUKOB.

Teoperuueckue cBeeHUsI.
Cucrema ObICTpOY MepeHaaIku 000pyI0BaHUSI — 3TO UHCTPYMEHT O€pEKITUBOTO
IPOU3BOJICTBA, MPEACTABISAIOIMNA COO0M HAOOP TEOPETUUECKUX U MPAKTUUECKUX
METOJI0B, KOTOPbIE TO3BOJISIIOT COKPATUTh BPEMSI Ollepaluid HalaJaKu U
nepeHanagku 000pyI0BaHuUs.

PazsoBunnoctn SMED:

- single-digit setup — oHO3apsHas niepeHanaaka. [lepeocHactka 060pyaoBaHuUs
3a Bpemsi, He npeBbimatoniee 10 MuH;

- one touch exchange of die (OTED) — cMeHa mitamna B 0JHO KacaHUE.

BykBanpHO - cMeHa mITamMma OJHUM JBMKEHUEM, HAIIPUMED, HaXKaTUEM KHOII- KU;

B 0oJiee IMMPOKOM CMBICIIE — OYEHB MTPOCTas MPOIIeaypa MPOBEICHUS TTepe-

HaJaJKu 000pyI0BaHUS.

Ilepenanaoxa — nporece MOArOTOBKH 000pYA0OBaHUS K TIEPEXOTy OT
IIPOM3BO/ICTBA OJIHOTO BUA IMPOIYKIIMH K IPYyromMy (Hampumep, IMTaMI0OBOYHOTO
mpecca, MalluHbI IS JIMThS WK KOHBEHepa) MMyTeM 3aMeHbI JieTajiei, mpecc-
dbopmM, MaTpHIl, 3BKUMHBIX IIPUCIIOCOOJICHUH U T.I1.

Bpems nepenanaoxu — 310 IpOMEKYTOK MEXKIY 3aBEpIIICHUEM MPOU3BOCTBA
MOCJICTHETO M3ACNIHS IPEABIIYIIeH TapTHH A0 BBIXOAa U3 IMPOU3BOJICTBA IIEPBOTO

TOAHOIr0 U3ACIIKA ITOCIIC IICPpCHAIIAAKH.
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CymecTByeT /1Ba PyHIaMEHTATBHO PA3IMYHBIX TUTIA OTIEPAIIUA TTepEHATAIKH:
BHYTPCHHHE W BHEIITHHE.
Buympennue onepayuu no nepenanaoxe - 310 onepauuu, KOTOpbIE MOXK- HO
MIPOU3BOJIUTH TOJIBKO HAa OTKJIFOYEHHOM 000py0BaHUU (YCTaHOBKA U CHSITHE
IITAMIIOB).
Buewmnue onepayuu no nepenanaoke - 3170 1€MCTBUS, KOTOPbIE MOKHO
BBITIOJTHATH 0€3 OTKJIFOUEHHUs 000pyI0BaHUs (JIOCTaBKa HOBBIX IITAMIIOB K
npeccy, NOJArOTOBKA 3JIEMEHTOB KPEIJICHUsI U Tipoyee).
[IpumeHeHue cucTemMbl OBICTPON MEpeHaNaK! MO3BOJISIET 3HAYUTEIBHO
COKPaTHUTh BPEMSI BHITIOJTHEHUS OTIEpaIlnid TepeHanaaku. Paccmorpum
KaXKJIyI0 Olepalnio nepenanaaku nojapoonee. 1) [loaroroska,
MOCTOTEPAI[MOHHAS KOPPEKTUPOBKA, ITPOBEPKA 3aro- TOBKH,
npucrocoOneHui, kanuOpoB u T. 1. Ha maHHOM 3Tane uaet npoBepka
HaJU4Msl B HY’)KHOM MECTE M MPUTOJHOCTH K pabOTe BCEX MaTepUaIOB U
MHCTPYMEHTA. B 3TOT 3Tam Takke BKIIOYAETCs IEPHO/] TTociie 00paboTKH, B XO€
KOTOPOTO M3JIETUsl CHUMAIOT ¢ 000PYI0BaHUS U MIEPEBO3AT HA MECTO XPaHEHUS,
BpEMs Ha YUCTKY O0OpYAOBaHUS U T. 1.
2)  YcraHOBKAa U CHSATHE MHCTPYMEHTA, 3ar0oTOBOK U T. A. Ha 3TOM 3Tamne
BBITIOJTHSIOT OTIEPAIlUU CHATHUS U3JICTTUH U MHCTPYMEHTA MOCIIC 3aBEPIICHUS
00pabOTKM M YCTAaHOBKH JIeTajeii 1 HHCTPYMEHTA JJIS CIACAYIOIICH MapTHHu.
3)  H3mepeHus, ycTaHOBKA MapaMeTPOB, KaaTuOpoBKa. BeimoHs0TCS BCe
U3MEpPEHUS U KATUOPOBKHU, KOTOPBIE HA/I0 TPOU3BOAUTD JIJISI BBITIOJTHEHUS
IIPOU3BOJICTBEHHOM ONEpaIiy - IEHTPOBKA, pa3MeTKa U T. .
4)  TIpoOGHbIe TPOTOHBI U KOPPEKTUPOBKU. JlaHHBIE TIPOIIEyPhI POU3BOIATCS
BO BpeMsi 00paboTKH MPoOHOTo u3nenus. YacToTa U IIUTENTbHOCTh MPOOHBIX
MPOTOHOB U KOPPEKTUPOBKHU OMPEACISAIOTCS KBaM(pUKaMe HHKeHepa-

HaJJaa4duKa.
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PaccmoTpum 3Tanbl BHEAPEHUS.

Oman (. BHyTpeHHHE U BHELLIHUE OIIEPALIUH SIBHO HE BbIpaxkeHbl. [Ipu
MPOBEJEHUH MEPEHANIAJIKU 110 TPAJIUIIMOHHON CXEME BHEIIHNUE U BHYTPEHHUE
orepaluy He pa3audaroTcs. To, 4To MOTII0 ObI TPOU3BOAUTHCS KAaK BHEIIIHSS
orepanus, MPoOU3BOAUTCS Kak BHyTpeHHss. [Ipu BHeIpeHUH CUCTEMBI OBICTPOI
nepeHalia ki HaJl0 OYEHb TIIATEIbHO U3y4aTh BCE ONepaluy Ha paboyeM MecTe.
OmHuM U3 MOAXO0A0B U3yUeHUs OyIeT HeNPEPHIBHBINA aHATIN3 TPOU3BOJICTBA,
BBITIIOJIHSIEMBIN C CEKYHIOMEPOM B pyKax. JIpyras BO3MOKHOCTb — UCCJIEIOBAHUE
(dakTHUECKUX YCIOBUI B 1I€X€ MyTeM HHTEPBbIOMpOBaHUS padounx. Jlyurmii
METOJ1 — BUJICOChEMKA BCEro Mpoiiecca nepeHanaaku. OH OyaeT upe3BbluaiiHO
3¢ dEeKTUBEH, €CIIM 3aITUCh TTOKA3aTh pab0OYMM cpa3y MO 3aBEPIICHUN
nepeHanaaku. Eciau nate pabouyuM BBICKA3aThCsl, TO 3TO YACTO J1a€T YETKOE,
M0JIe3HOE MOHUMaHue MpodseM. Bo MHOTUX cilydasix Takoe HOBOE TOHUMAaHHE
yAAeTCsl IPUMEHUTh HA TPAKTHKE HEMEIJICHHO.

Ortan 1. Pazoenenue npoyedyp eHympenteti u eneuinel nepenaiaoku. Hanbomnee
BA)KHBIW 1IAT TIPU BHEJPEHUU JAHHOTO HHCTPYMEHTA - IPOBECTH PA3TUUMS
MEKTy BHYTPEHHUMH U BHEITHUMH JICUCTBUSMHU MO NepeHanaake. O4eBuIHO,
YTO MOJIFOTOBKA JIeTaliel, 00CITy>KUBaHUE U T. JI. HEO0sA3aTEILHO IPOU3BOIUTH C
OTKJIFOUCHHEM 000pyaoBaHus. TeM He MeHee, YIUBUTEIbLHO, HACKOJIBKO YacTO
nenaercss MMeHHO Tak. Eciu ske mpoBecTu crenuanbHble UCCIEA0BAHMS 10
NEPEeBOIy KaK MOXKHO OOJIBIIIETO YKCIIa ONepaluii ¢ BHyTPEHHUX HA BHEITHUE, TO
BpEMsI BHYTPEHHUX OIMEPALUii, BBITOJHIEMBbIX PU OTKIFOUEHHOM
o0opynoBaHuM, 00OBIYHO ynaercs cokpaTtuTh Ha 30 — 50 %. Takum oOpazom,
YETKOE MOHUMAaHUE Pasiuydutl MEXIY 6HYMPEeHHUMU U 6HeUWHUMU TEACTBUSIMU —
CyTh CUCTEMBbI OBICTPOM MEepEeHANIAIKH.

Oran 2. IIpeobpazosarue enympennux oeticmeuti 6o énewnue. Ha BTopom stare

HCO6XOI[I/IMO IIPOBCPHUTH BCC OIICpall C LCJIbIO BBLAICHU T, HC BOCIIPHMHUMAIOTCA
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JM Kakue-In0o AeicTBHs OIMO0YHO KaK BHYTPEHHHUE, HAWUTU CIIOCOObI

npeoOpazoBaHus ATUX orepaluii Bo BHenHue. Cro1a MOKHO OTHECTH, HallpUMep,

OIepalIo0 MOJ0TPEBA, KOTOPasl paHee MPOU3BOIMUIIACH TOJIBKO ITOCIE Havasla

NEpPEHAIAIKH, U ONEPALMIO IEHTPOBKHU, KOTOPYIO MOKHO BBIIIOJIHUTH O Hayajia

IIPOU3BO/ICTBA.

Oran 3. Ynpocmums éce snemenmul onepayuu nepeHairaoku. XoTs HHOTAa,

yTeM IIPOCTOrO MPeoOpa30BaHUs BHYTPEHHHUX JIEHCTBUI BO BHEIIHUE, YAAETCS

YIIOXKUTbCA MeHee 4yeM 3a 10 MuH, HO B OOJIBILIMHCTBE CIIy4aeB 3TO HEBO3MOXKHO.

VIMEHHO 03TOMY HYKHO CHaydaja IPHWJIOKHUTh LIeJIEHAIIPABIECHHBIE YCUIUS 110

YIPOULIEHUIO BCEX MIEMEHTAPHBIX BHYTPEHHUX M BHEIIHUX onepaunid. Takum

o0Opa3oM, Ha 3Tarne 3 Hy>KEH MOAPOOHBIN aHATN3 KaXKI0M 2JIEMEHTapHOM

onepanuu.

KonTposbHbIE BOpOCH

1. [latiTe onpeneneHue MOHATUIO «cucTeMa ObIcTpoil mepenanaaku (SMED)y.

2. Kt0 pa3paboran TeopeTH4ecKrue OCHOBBI U TPUMEHMWII HA IPAKTUKE CUCTEMY
OBICTPOI MepeHaNTaIK 000pyAOBaAHUS ?

3. [laiiTe onpeneneHus MOHATHN «BHELIHUE» U «BHYTPEHHUE)» ONEPALUU 110
nepeHayiajike 000pya10BaHMUs.

4. HazoBute 3Tansl peanu3anuu cucremsl SMED.

5. Kakue pelieHus NpuMEHSIOTCS AJI1 CHUKEHUSI BPEMEHH MepeHaNa iK1
obopynoBaHus?

6. Kak cBsi3aHbl yJIeTbHBIE 3aTPaThl HA NIEPEHANIAJKY, 3aTPAThlI HA Xpa- HEHUE
3amacoB ¢ 00bEMOM MAPTUU U3IEIUA?

7. HazoBute npenmyiiecTBa ucnoiab3oBanus cucrembl SMED.
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IpakTnueckoe 3ausaTue 9. DopMupoBaHre «KOMaH/bI MPOLIECCA»

Ileab 3aHATHSI: OCBOCHHME TEXHOJOTHMH OpPraHU3allMU B3aMMOJICUCTBUS B IICTIOYKE
npoiecca. 3HAHUS U YMEHMsI, MpuodpeTaeMble CTYJI€HTOM B pe3yJibTaTe 0CBOEHMS
TeMBI

3HaTB:

- CIIOCOOHOCTBIO HCITOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCLIUIUIMH B TPOo(ecCHOHaIbHON AeATeTbHOCTH, IPUMEHSITH METO/IbI
MaTEeMaTHYECKOr0 aHaJIN3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO

UCCIICIOBaHHS;
- TEXHOJIOTHYECKHUE MPOIIECCHI C MO3UIUI SHEPTO- H PECypCoCcOepeKeHNUS,

MUHHMMU3AIUU BO3ICUCTBUS Ha OKPYKAIOIIYIO Cpeay Y METh:

- HCII0JIB30BaTh OCHOBHLIC 3aKOHBLI €CCTCCTBCHHOHAYYHBIX AUCHUIIIINH B
HpO(beCCHOHaHBHOﬁ ACATCIbHOCTH, IIPUMCHATH MCTOAbI MATCMATHYCCKOI'O aHaJIN34a 1

MOJCINPOBAHUA, TCOPCTHUICCKOTO U SKCIICPUMCHTAJILHOT'O UCCIICAOBAHUA

- y4acTBOBAaTh B COBEPIICHCTBOBAHUHU TEXHOJIOTHYECKUX MPOLECCOB C
MO3UIINI YHEPTO- U PeCypCcocOSPEerKeHUsSI, MUHUMHU3AIIUH BO3ICHCTBUS Ha

OKPYXAaIOLLYyI0 Cpeay.

Braners:

- CITOCOOHOCTBIO MCITOJIb30BAaTh OCHOBHEIC 3aKOHBI CCTCCTBCHHOHAYYHBIX
JUCHUIIIINH B HpO(i)GCCHOH&JIBHOfI ACATCIBbHOCTH, IPUMCHATb MCTO/IbI
MAaTCMAaTUYCCKOI'0O aHaliIn3a U MOJACIIUPOBAHMA, TCOPECTUICCKOI'O U 9KCIICPUMCHTAJILHOT'O

HCCIICAOBAaHU,

- CHOCOOHOCTHIO yUaCTBOBATH B COBEPIICHCTBOBAHUU TEXHOJOTUYECKUX
MPOLIECCOB C TO3UIIUN YHEPTO- U PECYPCOCOEPEKEHNsI, MUHUMU3AIUU BO3/ICHCTBUS HA

OKPYXAaIOLLyI0 Cpeay.



41

[Topsinok BBIOTHEHUS paOOTHI:

I. HSY‘II/ITB YCJIOBUA U HGO6XOI[I/IMOCTB CO3aHHA KOMAHIBI IIponecca.

2. ChopmyaupoBaTh PYHKITUU «IIPOTYKTOBBIX KOMaHI»: CXeMa JACHCTBUS,
TPYJIHOCTH M MPEISATCTBHSL.

3. OLeHUTh BO3MOKHOCTh OpTaHU3AINH IMPOU3BOICTBA B YCIOBUIX «Y3KOTO» HIIH
«IIAPOKOT0» MPODHECCUOHATHHOTO TPOQUISA COTPYTHUKOB.

4. OCcBOCHHBIN MaTepual U3JIOKUTh B 0TUeTe « TeXHOIOruM oprauu3anuu
B3aUMOJICUCTBHS B IIEMOYKE TPOIECCA» C MOAPOOHBIM aHATU30M KaXK 101
OCBOCHHOU (DYHKIIHEH TEXHOJIOTUH (POPMUPOBAHUS KOMAH/IBI.

Teopernyeckas 4acTb.

[Tockonpky OepexInBOe NPEANPUATUE HALIETICHO HA CO3/IaHKE KaHala, B
KOTOPOM T€YEeT MOTOK CO3AAaHUS LIEHHOCTH, OYEBUIAHO, YTO TPAJAUIIMOHHBIE
(GyHKIIMOHATIBHBIE CIIY>KObI HE MOTYT UTPATh Ty XK€ POJib, YTO UTPAJIU B
npouuioM. OTAeN NPOEKTUPOBAHUS HE JIOJDKEH 3aHUMATBCS «IIPOSKTUPOBAHUEM)
B CMBICJIE BBIITOJIHEHHSI TPAJULMOHHBIX YEPTEXKHBIX 3a1a4. OTIeN 3aKyIIOK HE
JOJDKEH «3aKyIlaTh» B CMBICIIE 3aKIFOYEHHUS] MHOKECTBA HE CBSI3aHHBIX MEXY
c0o00l KOHTPAKTOB M ’KECTKOT0 KOHTPOJISI HaJl BHIITOJIHEHUEM MTOCTaBOK. B
IPOU3BOJICTBEHHBIX LIEXAX HUKTO, KPOME PYKOBOAMTEIIS MPOLIECCHOW KOMAH/IbI,
HE JIOJDKEH yKa3bIBaTh pad04YMM, YEM UM 3aHUMAThCS B pabouee Bpems. CiiyxOa
KauyecTBa HE JOJDKHA YCTPAUBATh «ayIUTOPCKUEY» HAOETH WIH «TYIINUTh
MOKapbl», TUKBUJIMPYSI BHE3AIMHO BO3HUKIIIKME MPOOJIEMBI C KauecTBOM. Beem aTu
JOJHKHBI 3aHUMATHCSI CPOPMUPOBAHHBIE HA IPUHIIUIIAX OEPEKITHUBOTO
IPOU3BOJICTBA MPOAYKTOBBIE KOMAH/Ibl, TAK KaK peliaTh TEKYIIHE BOIMPOCHI — UX
HENOCPEICTBEHHAs 0053aHHOCTh. Ka)KIplil y4aCTHUK MPOTYKTOBON KOMaH/IbI
paccMaTpUBaeT COTPYAHMKA, CIETYIOUIETO B LIEMOYKE poliecca 3a HUM, KaK

CBOCT'O «BHYTPCHHECTO 3aKa34YHKa», I0OOTOMY B TAKMX KOMaH/laX BCJIMKa POJib
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TECHOTO B3aMMOJICHCTBUS paOOTHUKOB, pa0OTAIOIINX HA €UHYIO 337]a4y: BBITYCK
MPOIYKIIMU O€3 TOTEPh ¢ HAJICKAIUM YPOBHEM KaveCTBa.

JlocTaTo4HO OETIo B3MISIHYTh HAa CXeMy OepeKJIMBOTO MPOU3BOJICTBA, KaK
CTaHET TOHSATHO, YTO OCPEIKIUBOE MPEAMPHUATHE TIPEIIONAraeT HalaKHBaHUE
KaHaJa JJis TSYCHUS TTOTOKA CO3/IaHUs [ICHHOCTH, BeCbMa OOJIbIIIAsT OJIS
COTPYJAHHUKOB — YYACTHUKOB TOT'O MOTOKA OYyJIeT HEMOCPECTBEHHO CO3/1aBaTh
IIEHHOCTh. MHOTHE IEUCTBUS, MPSIMO HE YYACTBYIOIINE B CO3/IaHUHU 1IEHHOCTH,
OynyT ynpasaHensl. [Ipuaercs pacnpomarbes ¥ ¢ TEMU COTPYAHUKAMU, KOTOPHIE
OTBEYAJIM 32 BBIMOJHEHHUE 3THX JeHCTBUH. MHOTHX 3TO cCOMBaeT ¢ TOJIKy. Benp
CTaHJapTHasl CXeMa KaphepHOTO POCTa MPEANOIAraeT, YTO CIEeIHAINCT,
nproOpeTast HOBbIC 3HAHUS M Pa3BUBAsi CBOM KOMITETCHIIMH, TOCTETICHHO
MIOTHUMAETCSI TI0 YIPABJICHYECKOW JICCTHUIIE, CYIIECTBYIOIIEH BHYTPH CBOETO
(GYHKIIMOHATBHOTO MOPA3ACIICHUS, TAPAICTLHO YBEIUINBAsT CBOM JOXO/I.

[Ipodeccuonanel, paboTaroiire B MPOAYKTOBBIX KOMaHIaX, paHO WU
MO3JHO MOT'YT Ha4aTh MHTEPECOBATHCS TEM, KKAKOBO MX OYIyIIEee» U «KaK
CJIeyeT Ha3bIBaTh WX JOJDKHOCTEY («Sl yumiicst Ha WH)KEeHepa-dJIeKTprKa, HO
Tenepb OOJIBIIYIO0 YaCTh BPEMEHHU 3aHMMAIOCh BEIIAMH, JUISI KOTOPBIX MHE MOE
o0pa3oBaHHE HE HY)KHO»). XOTsI caMO y4acTue B OEpEKIIMBOM MPOU3BOCTBE,
0€3yCIIOBHO, JIOJDKHO TPUHOCUTD OOJIbIIIee yIOBIETBOPEHHE, YeM paboTa B
U30JIMPOBAHHBIX «JEMApPTAMEHTaX» M0 METOY «IAPTHH U odepeei,
OTCYTCTBHE JOJDKHOCTHOTO POCTa M BO3MOKHOCTH Pa3BUBATh YIIPABICHUYCCKUE

HaBBIKM MHOT'MMH BOCIIPUHUMACTCA BECbMaA TAKCIIO.

Bormpocsl 11 00Cy)KaeHus:

1. Hogas poiib noapazieieHuil pu OpraHu3aii OepeKIMBOTO
MIPOU3BO/ICTBA.

2. OnTumu3anus COTpyIHUKOB — HEM30EKHOCTH?

3. KapbepHblil poCcT B yCIOBUAX OEPEKITMBOTO IPOU3BOJICTBA.

KOHTpOJ'II)HI)IC BOIIPOCHI
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1. IlepeuucnauTe OCHOBHBIE BOIIPOCHI, KOTOPBIE TOKHA
peniaTh «IpoyKTOBass KOMaH/Ia.

2. Kak ocyniecTisito moad0p COTPYIHUKOB JJIsI KOMaH/IbI
nporecca?

3. Kakum oOpa3om oCyIIECTBIISIETCS KapbepPHBIN POCT B
yCIIOBUSIX pabOThI B KOMaHA€e ?
4. PackpoiiTe moHsATHE «IpodeccrnoHanu3m»?

5. CymiecTByer Ju albTepHAaTUBA (POPMUPOBAHUIO
«KOMaH/IbI TIporiecca»?

Cnucok ureparypbl

IlepeyeHb OCHOBHOM JIUTEPATYPHI:
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1. Beiinep, M.T. UnctpymenTst 6epexxnuBoro mpousBojactsa I1. Kapmannoe
PYKOBOJICTBO 10 TipakTuke npumenenus Lean [Tekct] / M.T. Betinep. — M.:
Anwrnuna [Ta6mumep, 2015 — 160 c.

2. Bywmexk, JI.I1. bepexxnuBoe npousBoacTBo. Kak n30aBUTHCS OT TOTEPh U JOOUTHCS
npornBeranus Bamen komnanuu [ Tekct] / JI.I1. Bymek, JI.T. JIxxonc; nep. ¢ anri. C.
Typko. — M.: Aneniuna [Ta6numep, 2017 — 472 c.

3. Bywmek, JI.I1. IIponaka TOBapOB U yCIyT MO METOY O€pEKIMBOrO MPOU3BOICTBA

[Texct] / A.I1.Bymexk, JI.T. IxoHc; niep. ¢ adri. — M.: Ansnuna [Tabnumep, 2014 — 264

C.

4. [raitH, 3. ®unocodus Lean. bepexxauBoe nmpon3BoAcTBO Ha paboTe U JoMa
[DnekTponnsiil pecype] / D. Llraiin. — M.: AB I[la6numunr, 2017 Ilepeyenb
JOTNOJIHUTEJIbHOM JIUTEPATYPbI:

1. bpayn, M.I'. 3a pamkamu cOanaHCUpOBaHHOM cUCTEMBI oka3areneil. Kak
aHATMTUYECKHE MOKa3aTeIN MOBBIIAIOT 3()()EKTUBHOCTh yNpPaBICHUS KOMITAHUEH
[Texcr]| / M.I'. bpayn; nep. ¢ anurn. W. Uneuna. — M.: Onumn-buszuec, 2012 — 224 c.

2. bpayn, M.I'. C6anancupoBanHas cucTeMa rmokasaTelield: Ha MapIipyTe
BHEJIPEHUS

[Texct] /M.I'. bpayn; nepesoa FO.Cakynun. — M.: Ansniuna [Tabnumep, 2005 — 232c.

3. Kanpganunnes, B.I'. UnHoBanmonHneiit 6usnec. [Ilpumenenue cobanaHcupoOBaHHOM
cucreMbl nokazareneit [[{ludposas kaura; Texcr] / B.I'. Kanganunanes. — M.: PAHX
ul'C,2015-168c.

4. Kannan, P. CoanancupoBanHas cucrema nokasaresneil. OT crpaTeruu K
JIIECTBUIO

[Tekcr] / P.Kamnan, 1. Hopton; nep. M. [1aBnoBa. — M.: Onumn-busnec, 2016 — 320 5.
[Iuan, C.I1. Kypc Ha [llects Curm. Kak General Electric, Motorola u apyrue
BEIyIIMEKOMIIAHUU MUPA COBEPIICHCTBYIOT cBoe MacTepcTBo [Tekcer] / C.IL. [Truam,
P.I1. Hetomen, P.P.KaBener; nepeBon T. Kyonunkas, 1. CaBenseBa. — M.: Jlopu, 2014
—400 c.
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