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1 IIpakTnyeckoe 3ansaTue Ne 1. U3zyyenue (PUPMEHHOr0 CTUJISA
NPOMBIIVICHHOT 0 NIPEeANPUATHS, Pa3pad0oTKa COOCTBEHHOI0 JIOTOTHIIA

Ilenv padomer: M3yunTh UCTOPUIO (UPMEHHOTO CTHIISL; Pa300paThCs C MOHITHEM
JIOTOTHIA U €T0 OCOOCHHOCTSAMU; U3yUUTh KOPIIOPATUBHBIE aTPUOYTHI.

Kpamkue meopemuuecKkue cée0eHUA

OupMEeHHBI CTWIb — TEPMHUH, OOBIYHO O0O3HAYAIOIIUNA CHUCTEMY BHU3YaJbHO-
KOMMYHHUKAIIMOHHBIX CPEJICTB, CIIPOSKTUPOBAHHYIO B IEJSAX CO3AaHUS ONPEICTICHHO-
ro MOCTOSTHHOTO 3pHUTEIbHOTO 00pa3za. OH BKIIOYACT B c€OS OCHOBHBIC DJICMEHTHI:
3HAK, JJOTOTHII, I[BET, MIPUQT, a TAKKEe BCE MHOTO00pa3nue BU3yaIbHONW HH(POPMAIINH:
OT JTOKYMEHTAIINH, YITAKOBKH, CYBEHHPOB, PEKJIAMBI JI0 JICMEHTOB BU3YaJIbHON KOM-
MyHHUKaIuu, TpauKu Ha 07K Ie, TPAHCIIOPTHBIX CPEJCTBAX, 3AaHUAX U 1p. HeoTsh-
E€MJIEMBIM 3JIEMEHTOM B CO3JIaHWU (DUPMEHHOTO CTHJIS SIBISACTCS MPOMBIIIJICHHAS
rpadguka. Ha Hee BO370K€HA OTBETCTBEHHOCTh 3a Pa3pabOTKy TaKWX BU3YaJIbHBIX
00BEKTOB peKJIaMbl, KaK YITaKOBKa, MPOCIIEKTHI, JIAKAThl, OYKIIETHI U, CAMO€ Ba)KHOE,
TOBAapHOTrO 3HakKa (Jorotuna). ToBapHble 3HaKH — 3TO 3apETrUCTPUPOBAHHBIE B yCTa-
HOBJICHHOM TIOpSJIKE 00O3HAYEHMsI, CIy>Kalllue NJIsi OTIUYHS TOBAPOB OJHUX MPE-
OPUSATHN OT OJHOPOJHBIX TOBAPOB APYTHX NPEANnpusituid. J[pyrue ucmosib3yembie
Ha3BaHUS: 3HAK OOCIYyXUBaHUS, TOProBas mMapka, (MpMEHHBIN 3HaK (0T aHri. trade
mark). ToBapHbIif 3HAK SIBASETCS LIEHTPATBHBIM 3JIEMEHTOM (UPMEHHOTO CTUJISL. DTO
OUYCHb BAXXHBIM DJIEMEHT «JIUIa» KOMITAHWH, €TO 00si3aTenbHas JacTh. Ha kauecTBe
ero pa3pabO0TKH U WCIIOHEHHS JICKHUT OOJbINas OTBETCTBEHHOCTh, CBSI3aHHAS C TO-
BapHBIM BHUJIOM NPOIYKIIMU WM yCIIYTH, OKa3biBaeMon mpeanpustueM. [loatomy ox
JOJKEH OBITh OPWUTHHAJICH, JAKOHWYCH, 3allOMHUHAEM W TEXHOJOrMYeH. B Hamen
cTpaHe pa3pabOTKOI JTOTOTUIIOB Hauaau 3aHuMaThes ¢ Hadyana 1960-x rr. Cpasy BhI-
NEIWIOCh YeThIpe BHUJA TOBAapHBIX 3HAKOB: M300pa3uUTENbHBIC, CIIOBECHBIE,
00bEeMHbIE, KOMOMHUPOBAHHBIE.

CymiecTByeT NATHIN BHJI TOBAPHOT'O 3HAaKa — 3ByKOBOM, HO OH OOJIbIlIe XapaKTe-
peH U1 paAMoCTaHlIUi U Tenexkomnanuii. 3o0pa3urenbHble TOBapHbIE 3HAKU MOTYT
MPEICTABIATh COOOM: KOHKPETHBIC N300paKeHUsI, HAIPUMED, KUBOTHBIX, MITHUII, JIIO-
7, HEOIyIICBICHHBIX MPEIMETOB; CHUMBOJIbI, HAPUMEP, KPYyr — CUMBOJI COJIHIIA,
TPEYTOJIbHUK — TOPHI U T. J.; aOCTpaKTHBIE U300paKEHUS, HAPUMEp, JIUHUU, (DUTY-
PBI; KOMIIO3UITUH OPHAMEHTAIBHOTO XapakTepa; Mmpu(TOBbIC eIUHUIBI U HU(PHI B
XYJIO)KECTBEHHOW WHAMBUAYATbHON TpaHchopManuu (CTaHIAPTHBIE MIPUQPTOBBIC
SAMHUIIBI ¥ TU(PPBI HE OXPAHSIIOTCS B Ka4e€CTBE TOBAPHBIX 3HAKOB); PA3IMYHBIC KOM-
MO3UIIAN TIEPEUYUCIICHHBIX 2JIEMEHTOB.

CnoBecHbIe TOBAPHBIE 3HAKH MPECTABIISIIOT COOOW CIIOBA WJIM COUYETaHUsI OYKB,
UMEIOIINE CIIOBECHBIN XapakTep. Y HHX €CTh CBOW MPEHUMYIIECTBA Mepes IPYyTUuMU
BUJIaM{ TOBAPHBIX 3HAKOB, KOTOPHIC BHITEKAIOT U3 TJIABHOW OTIUYHTEIHHONW 0COOCH-
HOCTH TOCJEIHUX — Hann4usi poHeTH4eckoro acrnekra. CoBecHble 3HAKH, KaK Ipa-
BUJIO, UMEIOT OOJBIIYIO PA3IMUUTEIBHYIO CUJTY U JIy4llle 3alIOMHUHAIOTCS U BOCIIPO-
U3BOJIATCA, YeM H300pa3uTesbHble. Takoi 3HaK MpoIle CBA3BIBATH C (PUPMEHHBIM



HAMMEHOBAHUEM TMPEINPUATHS, CO37aBaThb CEPUM TOBAPHBIX 3HAKOB JUISl OJIHOTO
IpEeANPUSATHUS.

UToOB!I BBIACIUTHLCS CPEAU KOHKYPEHTOB, MOKAa3aTh WHIUBUAYAJIbHBIE JOCTOUH-
CTBa M CTaTh y3HABAa€MbIM — HY>KE€H (UPMEHHBIM CTUIb. OH hOopMUPYETCS U3 KOM-
TIeKca 00s3aTeNbHBIX aTpUOYTOB, OCHOBHBIM U3 KOTOPBIX SIBJISIETCS JIOTOTHUIT KOMITa-
HUU. B KadecTBe JOMOIHUTENBHOTO YCHJIMBAIOUIETO (PAKTOpa BHICTYMAET JOKYMEH-
Talus B BUJAE BU3UTHBIX KapTOuyeK, OpoIIop, OJIaHKOB, MAroK, 3HAYKOB U JPYTUX
AJIEMEHTOB C KOPIIOPATUBHON CUMBOJIMKOM.

Crnemyer moHUMaTh, 4TO 0€3 (PMPMEHHOTO CTHUJIS U CTPATETUH MO3UIIMOHUPOBAHUS
ceOst Ha PhIHKE HEBO3MOXKHO CO3/1aTh CalT, JOCTOMHO U OOBEKTHUBHO TPEICTABIISFOIIHIA
kommanuto. OcoOEHHO TO KacaeTcsi MOJIOJBIX KOMITAHUH, Y KOTOPBIX HE cpopMHUpOBaH
Jake COOCTBEHHBIN OpeH 1, 6€3 KOTOPOro HEMPUEMIIEMO MTPOIBUKEHHE.

BceTpeuarores Takke cutyanuu, korja GUPMEHHBIM CTUJb U JIOTOTUI UMEIOTCS,
HO OHM HE paboTaroT, IOTOMY YTO CO3/IaBAIMCh 0€3 JOJKHOrO aHajau3a U Henmpodec-
CHOHAJIbHO. B 3TOM cnydae HEOOXOIUM «pPEOPEHIMHI» WM TOJIHAs MepepadoTKa
CTHJISL U UMHJI’)Ka KOMITAHUH.

KaxkoBa >xe npaBuiibHasi TEXHOJIOTHS pa3paboTKu GUPMEHHOTO CTHIIS?

TexHonornyeckas 1enovyka mpocra 1 HEM3MeHHa:

HEUMUHT —> (UPMEHHBINA CTUJIb C JIOTOTUIIOM — KOPIOPATUBHBIN CaMT.

MMeHHO Takas 1ocie10BaTeIbHOCTh Hanbosiee NpaBuiibHAs U LieJecoo0pa3Ha.

Heiimunr — 310 paboTa Haj CO3JJaHUEM TOPrOBOM MapKH KOMITAHUH, pa3padoTKa
openna. O0s3aTeNBHBIN ATall, C KOTOPOTO HAUMHAETCA MyTh 000K KoMmanuu. «Kak
KOpabJib HA30BeIlb, TAKUM OYJET U MJIaBaHUEY.

@uUpPMEHHBIN CTWIb — 3TO JMIO U UMUK KOMIIAHUH, TO, YTO OTIMYAET €€ OT
npyrux. OH JofkeH padoTaTh Ha MPUBIICYEHUE IIEJIEBOTO MOTOKA KIIMEHTOB. XO0pOIIO
npopaboTaHHbIN (PUPMEHHBIA CTHIIb U OpPeH/J — ATO MOIIHBIA apTryMEHT, BBIIEISIO-
mwii Bac u3 001iel Macchbl, COCTOSIINI U3 KOMITJIEKCA BAXKHBIX aTpUOyTOB.

JloroTun — OCHOBHOM 3JIEMEHT (pUPMEHHOTO CTWIS U OpeHaa. MiMeHHo ¢ Hero
HayMHaeTcs: (OPMHUPOBAHME HMMHUJKA KOMIIAHWU. BHEIIHE JOroTHN MNpeacTaBiseT
co0oi1 BU3yaJbHBIA OOBEKT, KOTOPHI MOXKET COJIEp)KaTh Kak rpaduueckyto, Tak u
TeKCTOBYI0 MH(popmanuto. Ero paspaboTka sBIsSeTCs caMblM OTBETCTBEHHBIM 3Ta-
IIOM, OT KOTOPOT'O 3aBUCST BCE OCTAJIbHBIE COCTABIIAIONINE (PUPMEHHOTO CTHJIS.

Bykiier — 3TO BaXHBIII MHCTPYMEHT paOOThl, MPE3CHTYIOUN MPOIYKLUUIO U
yCIIyI'M KOMIIAHUM Ha BBICTABKaX, B MarazuHax u JIpyrux mecrax. Mcmnomnab3yercs Kak
pa3laTO4YHbIA MaTepHall, B KOTOPOM COJEPKUTCS MH(OpMaIMs, MOTUBUPYIOIIAS MO~
TEHLMAJIbHBIX KIMEHTOB K COBEPILIECHUIO ONIPEICIICHHBIX JEHCTBUI.

JlononHuTENbHBIE KOPHIOpPATUBHBIE aTpUOYThl MpeAHa3HAYEHBI, YTOOBI 3aKpe-
UTh U YCWINUTh cpopMupoBaHHBIM 00pa3. K HUM OTHOCSTCS BU3BMTKH, KOHBEPTHI,
OnmaHku, OEHHKY, TUCTOBKHA U JPYTHE DIIEMEHTHI, coJepKamue GUPMEHHYI0 CUMBO-
JUKY ¥ 0(DOpMIICHHBIC B €TUHOM CTHIIC.

[{enpr0 TaHHOTO MPAKTUYECKOTO 3aHATHUS SBISETCA pa3pabOTKa JOTOTHUIIA KOM-
[IAHUH, BBIIYCKAIOIEH TPOMBIIIEHHOE 000PY10BaHUE.

PaccmoTpum mpuMepsl JIOTOTUIIOB BEIYIIUX OT€UECTBEHHBIX M MUPOBBIX CTaH-
KornpousBoauteneut (tabnuua 1.1).
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Tabmuua 1.1 — Jlorotunsl BeAYIIMX OTEYECTBEHHBIX U MUPOBBIX CTAHKOIPOU3BOIUTENIEH

Jlorotun HaumenoBanue MMPOU3BOAUTCIIA

AN OAO «OpmaHckuil cTaHKOCTpOUTENbHBIHN 3aBo1 «KpacHbIil
(@) ooper

KPACHbBIA
OPWAHCKH
CTAMKOCTPONT SALHLIN 18804

;, 3A0 «Atnant»

OAO «MonoaeuHeHCKUN CTAHKOCTPOUTEIHHBIN 3aBO

OAO «Crankoctpoutenbhbiii 3aBog uM. C. M. Kuposay

OAD “CTAMKOC TPOMTENSHIIN
JABO( mw C M KAPOBA”

WWW.MZOR.COM OAO «M30P»

MIOR

YNPaBARIOLLAA KOMNAHWA XOAAMHTa
EEACTAHKOWMHCTPYMEHT

OAO «Bwucran»
laaucmu

Bieticrsi
B e
naa08

p OAOQO «Cranxkol omenb»
OTKpeITOe aKUMOHEPHOE OBLWECTBO il

"Cramxolomens” |
XonauHr “BencTaHKOMHCTRYMEHT %

CraHkolomensb

Haas Automation Inc., CIIIA

Okuma Corporation, SmoHust

OKUMA

Gildemeister AG, I'epmanus
S P

GILDEMEISTER

3aganue
PazpabotaTth cOOCTBEHHOE Ha3BaHHE U JIOTOTHII.

Ilepeuenv ucnonvzyemozo npozpammnuozo obecneuenus: rpahuiccKkue peaax-
topsl u CAIIP: Kommac, SolidWorks, Photoview, Photoshop.

Ilopaook nposedenus padomot
[IpoBecTH OMOTHUTEIBLHOE CAMOCTOSATENILHOE UCCIIEIOBAHUE JIOTOTUIIOB BEIY-

mux craHkonpousBoauteneid Pecnyonmuku bemapycs, Poccuiickoit ®enepauuu u
CTpaH OJIMDKHEro M JalibHero 3apyOexbs. Ha ocHoBe aHanmuza paszpaboTaTh COO-
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CTBEHHO€ HA3BaHME U JIOTOTUI MOTMJIEBCKOrO 3aBOJA IO BBIIYCKY CTaHKOCTPOM-
TEJIbHON NIPOAYKLINH.

Cooeporcanue omuema

1 Llenb paboTHI.

2 OmucaHue MOCIIeI0BaTeIbHOCTH CO3JaHMS JIOTOTUIIA C MOMOIIBI0 Tpaduye-
CKOTO peJaKTopa.

3 I'paduaeckoe mpeacTaBiIeHUE JIOTOTHUIIA.

KOHmpo./leble eonpocol

I Yro Takoe HEUMUHT?

2 Jlng yero HEOOXOAUMO Hamu4ue (GUPMEHHOTO CTUIIS?

3 Jlorotun: pyHKUMU U HA3HAYEHUE.

4 YT0 OTHOCHUTCS K AOMOJHUTEIbHBIM KOPIOPATUBHBIM aTprOyTam?
5 Kakue cyumecTBytOT BUbI TOBAPHBIX 3HAKOB?

6 Urto Takoe peObpeHauHr?
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2 IIpakTnuyeckoe 3ansatue Ne 2. Pa3pabdorka KOMIBIOTEPHOUH
MOJEJH y3JIa TEXHOJOIMYeCKOro o0OpyAoBaHHMSI € TMOJyYEeHHEM
doTopeaTMcTHIHOrO U300paKEeHU S

Ilenv pabomwi: caMOCTOATENBHO pa3paboTaTh KOMIBIOTEPHYIO MOJEIbL Y3IIa
TEXHOJOTUYeCKoro oOopynoBanus; u3yuutb Moayiabr CAIIP SolidWorks —
PhotoView 360 st mosydenust (hOTOpEaTUCTUUHOIO M300paXkeHus pa3paboTaHHOM
MOJIEH y3J1a TEXHOJOTUYECKOT0 000PY1OBAHMS.

Kpamxue meopemuueckue ceedenus

PhotoView 360 aBnserca nodasnennem SolidWorks, mo3Bossionium co3naBaTh
doTopeanuctrunbie nzoopakenust mojeneit SolidWorks. OTpucoBannoe nzoopaxke-
HUE COJICPKUT BHEUTHUE BUJIbI, OCBEIICHHE, CIICHB W Haamucu Mmojenu. PhotoView
360 noctynno Tonbko B SolidWorks Professional u SolidWorks Premium.

Ho6asnenue PhotoView 360 ocymectBiasiercs B OkHe (pucyHok 2.1)
Nuctpymentst — JloOaBneHus.

JobaeneHva i S| I

BEpema | =

AKTHEHBIE JoBaEneHWA 3anyck nocneaHe |
M
= Jobaenenna SOLIDWORKS Office Premium
|:| @ CircuitWorks |:|
|:| gﬂ FeatureWaorks |:| <15
[V PhotoView 360 &
[C] @il scanTo3D (]
[C]&; SOLIDWORKS Design Checker [ <1s
& SOLIDWORKS Motion <13
["]{EE SOLIDWORKS Routing [ =
[T SOLIDWORKS Simulation [ <1s
[ soUDWORKS Toolbox [ <1s
[[1% SOUDWORKS Toolbox Browser [
[7] 34 SOLIDWORKS Utilities & <15
[ soUDWORKS Workgroup PDM 2015 [
|:| Tol&nalyst |:|
B Jobasnenna SOLIDWORKS
|:| Autotrace |:| —
SOLIDWORKS Composer <1s
["16¥3 SOLIDWORKS Electrical [
[ SOUDWORKS Flow Simulation 2015 [
[¥] % SOLUDWORKS Forum 2015 <1s
[FIEE cri TMAIMDES Tremactinn 7]l 1 |
[ oK ] [ OTmeHa ]
% i

Pucynok 2.1 — Jlo6asnenus Solidworks



Pa6oumii mpouecc.

1  OtkpoiliTe MOA€Nb, HA3HAYBTE MAaTEpHUAabl, [IBETA, CO3/IANTE HAAMUCHU U T. [I.
B COOTBETCTBUH CO CBOMCTBAMH MOJICTIH.

2 PexoMeHmyeTcCs HauWHATH MPOIECC MPEABAPHUTEIBLHOIO MPOCMOTpa B rpa-
¢uyeckoit 00JaCTH WM OTKPBITH OKHO NMPEIBAPUTEIHHOTO MPOCMOTPA, YTOOBI MPO-
aHAIM3UPOBaTh, KAaK BHECEHHbIE BaMu N3MeHEeHMsI MOBIUAIOT HA OTPUCOBKY MOJIETIH.

3 OtpenaktupyiTe BHEIIHUE BU/IbI, CIICHbI U HAITUCH.

4 Otpenaktupyite ocBerieHue. [lo ymMom4aHuio OCBElIEHHUE BBHIKIIOYEHO B
PhotoView. be3 ocBemienusi uMeeTcsi BO3MOXKHOCTh BOCIOJIB30BAThCSl PEaTUCTHY-
HBIM OCBEIIEHUEM, MPUCYTCTBYIOIIUM B CIIEHAX, YTO OOBIYHO JOCTATOYHO JIJISi OTPH-
coBkH. JlomoaauTensHoe ocBemenre B PhotoView oObrdHO TpeOyercs miis ocBele-
HUS 3aKPBITOTO TTPOCTPAHCTBA B MOJICIIH.

5 Orpenaktupyiite [lapamerpsl PhotoView.

Oxkno Ilapamerpsr PhotoView 360 ympaBnser HacTpoiikamu no00aBieHUs,
BKJIIOUAsl pasMep M300pakKeHUs BBIBOJIAa M KA4eCTBO OTPUCOBKH. B Tabmuie 2.1
MIPUBEACHBI HACTPOUKHU, KOTOPBIC PUMEHSIOTCS MPHU (HOTOPEATUCTUYHOM BBIBOJIC
n3o0paxxenus. B tabnuie 2.2 npeacraBiaeHbl HACTPOMKHU MO Kauy€CTBY BBIBOJUMO-
ro u300pakeHwUs.

B Tabmuue 2.3 npencrtaBieHbl HACTPOWKH M300pakeHHs] MO pachOoKycHpoBa-
HUIO, B Tabuuile 2.4 — 10 KOHTYPHOU U rpaduuecKoil BU3yaIn3aluu.

Ta6mmia 2.1 — HacTpoiiku n300pa’keHus BBIBOIA

HaumenoBanue Omnuncanue

I[I/IHaMI/I‘-IeCKaﬂ CIIpaBKa OTO6pa)Ka€T BCINIBIBAIOIIMEC MMOACKA3KH JJIsI HHCTPYMCHTOB I10 KaXK-

JIOMY CBOWCTBY

Pa3zmep nzobpakeHus BbI-
Boga. COpoc pazMepoB
U300paxKeHUs

VYcranaBiamuBaeT pazMep U300paKeHHs BBIBOJA HA CTaHIAPTHBIC 3HA-
YEeHUs! IIUPUHBI U BBICOTHI. Takke MOKHO BbIOpaTh HACTPOMKH, IPU-
CBOCHHBIE TEKYIIEH KaMepe, WIX Ha3HaYUTh CBOU 3HAYECHUS

Pasmep n3o0pakeHus BbI-
Boja. [llupuna nzobpaxe-
HUS

VcranapiauBaeT IHPHUHY I/1306pa}K€HI/15[ BbIBOJIAa B ITMKCECJIAX

Pa3mep n3o0paxeHus BbI-
BoJ1a. BricoTa n3o0paxe-
HUS

VcranapauBaeT BBICOTY I/I306pa)KGHI/I$I BbIBOJA B ITHKCEIIAX

DUKCUPOBAHHOE COOTHO-
LICHHE CTOPOH

CoxpaHsieT TeKyllee COOTHOIIEHHE NIMPUHBI K BHICOTE B M300paxe-
HUM BBIBOJIA

Hcnonb30BaTh COOTHOIIIE-
HUE CTOPOH KaMepbl

VYcraHaBiIMBaeT COOTHOILIEHHE CTOPOH M300pa’keHHs BBIBOJIA Ha CO-
OTHOLIEHWE CTOPOH MOJA BUAAa KaMepsl. JlOCTyIIHO, €Ciau TEeKyIIHH
BH/Jl CO3/1aH C MCIIOJIb30BAaHUEM KaMeEphI

CooTHO1IEHHE CTOPOH
dona

Bb160p COOTHOIIEHUS! CTOPOH OKOHYATEIBHOM OTPUCOBKH, COOTBET-
CTBYIOIIIETO COOTHOIICHHIO CTOPOH (hOHOBOTO M300pakeHws. Ecnm
ATOT mapameTp He BbIOpaH, (hoHOBOE M300paxeHne uckaxaercs. Jlo-
CTYIIHO, €CJIM TeKyIllasl CLIEHa MCIOJIb3yeT N300pakeHHe B KauecTBE
¢dona. Dta HacTpoiika UTHOPUPYETCS, €CII BKJIIOUEH napametp. Mc-
[10JIb30BaTh COOTHOIIEHUE CTOPOH KaMephbl
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Oxonyanue Taoaunel 2.1

HaunmenoBanue

Onucanue

dopmar u300paxeHus

W3mensiet tun (aiina s OTpUCOBaHHBIX N300paKEeHUM

[TyTh n300pa>keHus MO
YMOJIYaHUIO

VYcraHaBIMBaeT MyTh MO YMOJYAaHUIO Ul OTPUCOBKH, KOTOpas 3a-
rianupoBana B Task Scheduler

Ta6mmia 2.2 — KauecTBo n300paskeHHsI

HaunmenoBauue

Onucanue

[IpocMoTp KauecTBa OTpH-
COBKH

YcTaHaBIMBaeT ypOBEHb KadecTBa NPEABAPUTEIHLHOIO IMPOCMOTPA.
UeMm BBbIIIE KAa4€CTBO M300paKEHUS, TEM OOJBIIIE BPEMEHH TpedyeTcs
Ha €r0 OTPHCOBKY

KauecTBO OKOHUYATETHLHOMI
OTPHUCOBKH

YcraHaBIMBaeT ypOBEHb KaueCTBa OKOHYATEIILHOW OTPUCOBKH. Uem
BBIIIIE KAYECTBO M300pakKeHUs, TeM OOJIbIlIe BpeMEHU TpeOyeTcs Ha
ero orpucoBKy. OObYHO paznuuus Mexay Jlydmmm u Makcumanb-
HBIM KadecTBOM HeBenukHu. Hactpoitka MakcumanbHOe Hamboee
s (deKkTUBHA TPU OTPUCOBKE 3aKPBITHIX MPOCTPAHCTB U BHYTPEHHUX
CLICH

Hactpausaemslie napamer-
PBI OTPUCOBKH

[To3BonsieT 3aaTh HacTpauBaeMble 3HAUYECHMS AJIA YHUCIA OTPAKEHHUM
Y TIpeJIOMJICHUN B OKOHUYaTenbHOU oTpucoBke. OxHo [IpenBaputens-
HBI TIPOCMOTP MO3BOJISIET YOSAUTHCA B HUCIOJIB30BAHUU HI€ATHHBIX
MOJIb30BATEIBCKUX HACTPOEK OTpPaXEHUWW M mpenomieHuid. Ecnm

naxatb ¥ , okHo [IpeBapuTenbHbIA IPOCMOTp OOHOBIAETCS

KomnuecTBo orpaxenui

3anaercs yucio otpaxeHuit (1o 32). Hanpumep, xorna aa oTpaxa-
IOHIMX 00BEKTa HaXOIATCA APYT Mepell ApyroM, MOKHO 3a/1aTh YHUCIIO
OTpaXeHUH, KOTOpbIE YMHOXAIOTCS, yXoasd Biaib. HeoOxomumo 1o
OJTHOMY OTPaXXCHMIO JJIS KaKIOW MOCIEAYIOIEH I'paHu, OT KOTOPOU
JOJKEH OTpa3uThes cBeT. Uncio oTpakeHuil BiuseT Ha ObICTpoIeH-
CTBHE OTPUCOBKH, [TO3TOMY OOJIBILIOE YHUCIO OTPAXKEHUH CIEeyeT HC-
H0JIb30BaTh, TOJIBKO €CNIM 3TO TpeOyeTcs i MPaBHWIIBHOTO 0TOOpa-
KEHHUs1 0OBEKTOB B OTPUCOBKE

KonunuectBo npenomienuit

3agaetcs unciio npenomieHut (1o 32). [IpenomiaeHue BOZHUKAET IPU
MIPOXOKJICHUH Jyda CBETa Yepe3 Mpo3padHblii 00beKT. [ Kakmoit
MoCJeIyIoIel TpaHy, MPeTOMIISIONIeH CBET, TpeOyeTcs OJHO Ipe-
nomiuenue. Hampumep, 4ToObl J1yd cBeTa MpoIlIeN 4epe3 IMIOCKOCTh
CTaKaHa W MomnaJl Ha OOBEKT MO3aqH HETO, JIydy HYXKHO OyJeT Mpelo-
MHUTBCS Yepe3 ABe TpaHu. Eciau nperoMieHuii HeJ0CTaTOYHO, Ha MPOo-
3pavyHBIX 00BEKTAX MOTYT MOSIBUTHCS YepHBIC MATHA. UUCIIO Mpenom-
JIEHUH BIUSET HA OBICTPOICUCTBHE OTPUCOBKH

I'amma

PerynupoBka monyTOHOB M300pa)K€HHS C COXPaHEHHWEM YEpHOro U
0eJoro IBETOB. YBEIWYCHNE 3HAYCHHS IPUBOIUT K OCBETIICHHIO TIO-
JYTOHOB; YMEHbLIEHHE — K 3aT€MHEHMIO. J[OTMONHUTENBHO TaMMmy
MO>KHO HacCTpOUTh B OkHE OKOHUYATENIbHAs OTPHUCOBKA
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Ta6muma 2.3 — PacokycupoBanue

HaumenoBanue

Onucanue

PacdokycupoBanue

Jo6ainsieT 3¢ GeKT BHIIBETaHUS, CUSTHHE BOKPYT OYEHB SIPKUX OOBEKTOB,
UCITYCKAIOIIMX MM OTPAKAIOLIUX CBET. BhlliBeTaHHE 3aMETHO B OKOHYa-
TEJILHOW OTPHCOBKE, HAa IPEIBAPUTEIILHOM U300paKEeHUN

Touxa pacdokycupo-
BaHUS

YpoBeHb SPKOCTH WIN H3Iy4aTeJbHOW CHOCOOHOCTH, MO JTOCTHUKEHUHU
KOTOpOTo puMensercst 23pQexT BoiBeTanus. [1o Mmepe CHIKEHHS yPOBHS
YBEJIMYHUBAETCS KOJIMYECTBO OOBEKTOB, K KOTOPBIM IpUMeHsieTcs 3 (eKT.
COOTBETCTBEHHO, 110 MEpE €ro yBEIHYEHHUs KOJINYECTBO OOBEKTOB CO-
Kpalaercs

JuamnazoH pacdokycu-

VYcTaHaBIMBAaEeT PACCTOSIHUE PACIpPOCTPaHEHHS PacPOKyCHPOBAHUS OT

poBaHUs

HCTOYHUKA

Tabmuua 2.4 — KontypHnas / rpaguueckasi BU3yanuzanus

Bun
MUKTOIPAMMBI

Konrypnas / rpaduueckas
BU3yaJIn3alus

Onucanue

OTpuCOBKa TOJBKO C KOHTYPaMH

HoctymHo nipu BbiOope KontypHas. OTpucoBbI-
BaeT TOJBKO ¢ KOHTYpHBIMM JIMHUAMU. OcTaBis-
eT oToOpakeHue (POHA WIIM CIIEHBI U HACTPOUKY
TTYOUHBI TTOJIS

OTtpucoBKa ¢ KOHTYpaMH U TBEp-
JOTEIBHON T€OMETPUEN

HoctynHo nipu BbiOope Konrtyphas. OTpucoBbI-
BAeT N300pakeHUE ¢ KOHTYPHBIMHU JINHUSAMU

OTpucoBaTh TOIBKO C KOHTYpaMu
JMHAMUYECKOT0 U300paXKeHus

HoctymHo mpu BeIOOpe ['padmueckas. Otpuco-
BBIBACT M300pakeHUE C rpapuUYeCKUMHU JHHHS-
MH 03 OTpaKaTeIbHOH CIIOCOOHOCTH CIIEHBI

OTtpucoBaTh C 3aKpaliiBaHuEM
IMHAMHYECKOTO N300paKeHUs

HoctymHo mpu BeIOOpe ['padmueckas. Otpuco-
BBIBACT M300pakeHUE C rpapuUeCKUMHU JHHHS-
MU

OTtpucoBaTh C KOHTypaMu AMHA-
MHYECKOT0 U300pakeHus U 3a-
KpalluBaHUEM

HoctymHo mpu BeIOOpe ['padmueckas. Otpuco-
BBIBACT M300pakeHUE C rpapuUYeCKUMHU JHHHS-
MU 1 3aKpalliiBaHUEM

Tommuua TMHIN

VYcranaBnuBaeT TOJIIMHY JIMHUM KOHTypa B
IIHUKCEIIAX

Om©  © G @ O

PC,Z[aKTI/IpOBaTI: OBCT JIMHUU

YcTaHaBnHMBaeT 1BET KOHTYPHBIX WK rpaduue-
CKUX JTUHUN

[Ipu npenomiieHUH WU OTPAKEHUH CBETA OT MOBEPXHOCTH M30THYTHIE CBETO-
BbIE JIy4d COOMpAIOTCS B €AMHOM (hOKyce, CO3/1aBast IPKUi MacCUB, Ha3bIBAEMBbII Ka-
ycTukoM. [Ipsimbie kaycTuku (Tabnuima 2.5) 0ToOpa)arTcst TOJbKO B OKOHYATEIbHOM
OTPUCOBKE U TOJBKO NPHU OTPAKEHUU BHEIIHErO BUAA I0JIa WIN (PU3NYECKOHN reo-
METPUU C MOMOILBIO JIy4ya CBETa WJIM TOYEYHOTO UCTOYHMKA cBeTa. CBET OoTpakaeTrcs
WINA IPOXOJUT Yepe3 MOJEINb, CO3AaBast SIPKUM y30p Ha MOy.




12

Kornma mMonenbs OKOHUYATENBbHO TOTOBA, MPOBOJUTCS OKOHYATENbHAs OTPHCOBKA
(PhotoView > OxonuatenbHas oTprucoBka) uin nozxe (PhotoView > 3annanupoBathb
OoTpucOBKY). Ilpm HEOOXOAMMOCTH MOKHO BBINIOJHUTh MOJAPOOHYIO HACTPOUKY
B OkHEe OKOHYaTelIbHAs OTPUCOBKA.

Tabnuna 2.5 — Kayctuku

HaunmenoBauue Onucanue
[IpsiMbie KayCTHUKH JlenaeT mOCTyMHBIMH MPSMbIE KAYCTUKH B OKOHYATEILHON OTPHUCOBKE
KonunyecTBo KayCcTUKOB Vrpapisier KOJIUYECTBOM BUAMMBIX KAYCTHK, ONPEAEIIAsl MaKCUMaIlb-

HOC YHCJIO UCITYCKACMBbIX (1)OTOHOB. HpI/I YBCIIMUCHUHN 3TOT'O 3HAYCHUA
KayCTUKU CTAHOBATCS 0OJiee PE3KUMH M OTYCTIMBBIMH, OJJHAKO BO3-
pactaeT BpeMsi OTPUCOBKH

KauectBO KaycTUKOB VYrpaBnseT Ka4eCTBOM KayCTHK IyTEM OMpPEeIeHHUs KOInuecTBa ¢o-
TOHOB, OIIPOOOBAHHBIX B KaXJ0M IHKCEJE. Y BEIMUEHUE ITOrO 3HAUe-
HUS BBI3bIBAET Oosee rnaakuil 3((HeKT KayCTHUK 3a CUeT JAeTalu3alluu.
YMeHbllIeHHe 3HaYeHHS BEJCT K Oosee pe3skoMy 3(PQeKTy KayCTHK C
MOBBIIEHHOW 3€PHUCTOCTHIO

Vyuwenue dvicmpooeticmeusi ompucosku. Ilpedsapumenvhviii npocmomp om-
pucosok. PhotoView npemiaraer nBa cnocoda npeaBapuTeIbHOIO MPOCMOTpa OTPH-
COBOK: B rpaguueckoii oonactu (MHTErpupoBaHHbII NPEABAPUTENBHBIA IPOCMOTP)
1 B OTACIbHOM OKHE (OKHO MpeaBapuTeIbHOTO MpocMoTpa). O6a MeTo/1a MO3BOISIOT
clenaTh U3MEHEHHUs Tepe]i OKOHYATENIbHOM OTpucOBKOM. Tak kak OOHOBIEHUS He-
IPEPBIBHBI, MOKHO SKCTIEPUMEHTHUPOBATH C 00BEKTaMHU YIIPABICHUS, KOTOPHIC BIIHS-
I0OT Ha OTPUCOBKY 0€3 HEOOXOAMMOCTU IITyOOKOro MOHUMAaHUS (DYHKIIMOHMPOBAHUSA
KaxkJ0ro o0bekTa yrpanieHusi. Korna Bel 10BOJBHBI pe3ynbTaTOM, MOXKHO MPOBECTU
OKOHYATEIbHYIO MOJIHYIO OTPUCOBKY.

Obnacms ompucosxku PhotoView 360. B rpaduueckoit obmaactu SolidWorks
MOKHO ONPENEIUTh 00JaCTh JJIs IPEABAPUTEIILHOTO IPOCMOTPA WIM OKOHYATEIbHON
oTpucoBKH. OOJIaCTh OTPUCOBKM MOKHO HCIOJB30BaTh Ui OLEHKU IapaMeTpOB
OCBEILIEHUS, BHEUTHUX BHUJIOB U OTPUCOBKH B OJIHOH 00jacTu Mojenu 0e3 N3MEHEHUs
OpMEHTAllUU BUJA, U3MEHEHUS MaciiTada Ui OTPUCOBKHU Bcel Mojenu. J[ns MeHb-
mux o0jacTel ObICTpee FreHEPUPYIOTCS N300paKEHUs PEJIBAPUTEIIHHOTO MTPOCMOTpa
U OKOHYaTeJIbHbIE OTPUCOBKHU. ECIM OKHO MpeABapUTEIBHOIO MPOCMOTPA OTKPBITO
BO BpeMs OmpefesieHus: 00JacTh OTPUCOBKH, MPU BHECEHUH M3MEHEHHH B MOJEIH
U3MEHSIETCS TOJBKO Y4aCTOK BHYTPHU 00JaCTH OTPUCOBKH.

SolidWorks pexoMeH1yeT UCI0JIb30BaTh BUJI KaMepbl U 3aaTh napamerpy Pas-
Mep u300pakeHus BbiBoja 3HadeHue Mcnonb3oBath Bua SolidWorks B okne Ilapa-
Metpel PhotoView 360. Ecnu BMECTO 3TOTO BOCIOJIB30BATHCS MOJIb30BATEIbCKUM
3HaueHueM mnapameTrpa Pasmep u300pakeHHsi BBIBOJA, JIEPEBO KOHCTPYMPOBAHUSA
FeatureManager 3akpbIBaeT 4yacTh JaHHOTO BHAA. B pe3ynbrare CiI0KHO CIPOTHO3H-
pOBaTh, KaKkasi 4acTh rpaguueckoil 00JacTu OyJIeT OTPUCOBBIBATHCS, U 33]]aTh MECTO-
HIOJIO’KEHHUE 00JIaCTH OTPUCOBKH.
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YtoOsl onpenenuTh 00JaCTh OTPUCOBKH, HEOOXOAMMO BBITIOJIHUTHh YKAa3aHHBIC
HUXKE NENCTBUS.

' (ma”esb UHCTPYMEHTOB OTPHUCOBKH) WM

1 Beibepure O6I1aCTh OTPHCOBKH |-

PhotoView 360 > OGnacTb OTPUCOBKH.
2 Hacrpoiite pa3mep 1 pacroyioxkeHue 0071acTH OTPUCOBKH.
3 BbINOJIHUTE OJTHO U3 HUXKENPUBEICHHBIX AEHCTBHIA:

— HaOXXMUTE KHOIIKY MHTErpupOBaHHBIN MIPEeIBAPUTEIbHBIN IIPOCMOTP .L
4TOOBI YBUJIETh MIPEABAPUTENILHOE U300pakeHre B rpaduueckoil oonacTy;

— HaxxMuTe OKHO MpPEeIBAPUTEIBHOIO MMPOCMOTPA .@‘, YTOOBI €r0 OTKPBITb.
Ecnu okHO mpeaBapuTeIbHOTO MPOCMOTPA OTKPHITO, 00JIACTh OTPUCOBKU MOXKHO II€-
pemelarb, 4ToObl CpaBHMBATh pa3Hble oOmactu Monenu. OIHAKO TpU CO3TaHHUH
OKOHYATEJIbHON OTPUCOBKH MPOTrpaMMHOE OOECIEYEHUE OTPUCOBBIBAET TOJIBKO 00-
JacTh OTPUCOBKH, BHIOPAHHYIO MOCIEAHEH.

4 JIOTIOMHUTENIBHO MOYXHO M3MEHHUTbh NapaMeTpbl OTPUCOBKH, BHEUIHUE BHUJIbI
MOJIENIM WJIM OCBEIlIEHHE, 4YTOOBbl y3HaTh, KaK M3MEHEHHS BIUSIOT Ha 00J1acTh
OTPHUCOBKH.

5 YToOBI BEPHYTBLCA K MPOCMOTPY MOAENH O€3 3aJaHHOM 00JACTH OTPHCOBKH,

PhotoView 360 > O61acTh OTPHUCOBKH.

I'paguueckasn suzyaruzayus ¢ nomowwto npocpammsl PhotoView 360. I'padu-
YECKYI0 BHU3YaJIU3allUI0 MOKHO HCIOJIB30BaTh ISl OTOOpaKeHUs MOJEIN B BUJIE IC-
KH3a.

['paduueckas Bu3yanusaius Bo3mMoxkHa B nporpamme PhotoView 360. /{ns sto-
T'0 BBIMIOJIHUTE CIICYIONINE ICUCTBUS.

1 IIpu otkpseiToit MoAenu (pucyHok 2.2) menkaute MactpymenTsl > [pumnoxe-
HUe U 100aBbTe ee B mporpammy PhotoView 360.

Pucynok 2.2 — HopmanbHOe 0TOOpakeHHE

2 IllenxauTe PhotoView 360 > [TapameTtpsr [@.

3 llenkuute Konrypuas/rpadguueckast BU3yanu3anus.

4 B pazgene KonryphHas/rpaduueckass Buzyanuzanus BbeiOepute ['paduka,
a TAK)KE OJHO U3 CIEAYIOLIUX ACUCTBUM:
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— menkauTe OTpHUCcOBaTh TONBKO C KOHTypaMu TpadudecKoil BU3yalH3a-

1107070 @ PesynbraT npuBeseH Ha pucyHke 2.3;
— menkHuTe OTpHUCOBATH € 3aKpallMBaHUEM TIpa@UUecKoil BU3yaIu3a-
\
1805051 . :

— menkHuTe OTpUCOBaTh ¢ KOHTypamu rpaduyeckoi BU3yalu3aluu 1 3a-

KpaliMBaHUEM . . Pesynbrar npezacraBiieH Ha pUCYHKe 2.4.

Pucynok 2.3 — 300pakeHue ¢ OTpMCOBaHHBIMHM KOHTYPaMU Ipapuueckoil BU3yalu3aliu

Pucynok 2.4 — N3o0pakeHne ¢ OTPUCOBAaHHBIMH KOHTYypaMH TpaduuecKol BU3yalW3aIliu
Y 3aKpaliiBaHUuEM

5 B paznene TosnmyHaa TMHUKM BBEIUTE WK BBIOEpUTE YKCTIO OT 1 10 6.
6 Illenxkaute PemakTupoBaTh LBET JIMHUU W BBIOCPUTE HEOOXOJMMBIN IIBET,
a 3areM 1enkaute OK.

7 HaxxmMuTe KHOIIKY v,

Ilapamempwvr PhotoView 360.

Oxkno PropertyManager Ilapamerpsr PhotoView 360 ympaBnser HacTpolkaMu
PhotoView 360, a Takxe pazMepoM H300paKeHUs BHIBOJA 1 KAYECTBOM OTPUCOBKH.



15

OxkHo OkoHuatenbHasi oTpucoBKa. B okHe OKoHYaTesbHAsE OTPUCOBKA MOXKHO
CKOPPEKTUPOBATH JIETAH OTPUCOBOK, CPABHHUTH JBE OTPUCOBKH U MPOCMOTPETH CTa-
TUCTHYECKHE JaHHBIE TI0O OTPUCOBKAM.

OTtpucoBka no cetu. YToObl YCKOPUTH OTPUCOBKY, KIMEHTBI CIIYKObI MOJIUCKH
SolidWorks moryT pacrnipenenars paboty o orpucoBke B PhotoView 360 mexny He-
CKOJIBKUMH KOMITbIOTEepaMu. OTpUCOBaHHbIE N300paKEHUS MOXKHO COXPAHSTh B pa3-
JTUYHBIX popMaTax, UMEIOLIUX COOCTBEHHbBIE OCOOCHHOCTH.

Taxxke ecTb BO3SMOXKHOCTD CI€/IaTh NMPEABAPUTEIbHBINA TPOCMOTP OTPUCOBKH Te-
KyIIei MoJieln HemopeACcTBeHHO B Tpaduueckoi obmactu SOLIDWORKS.

Uto0b1 0TOOpa3UTh MPEBAPUTENHHBIA TPOCMOTP, MPU HATUYHH J100aBICHHOTO
npuioxeHus: PhotoView BeiOepute PhotoView 360 > MuTerpupoBaHHbIi MTpeaBapH-
TEJIbHBIN ITPOCMOTD.

OxHo okoHuaTtenbHOW oTpucoBku B PhotoView 360 npencraBineno Ha
pucyHke 2.5.

,;_‘,',. (OkoHYaTENEHEA OTPWCoEKA (Zoom: 505

CocToAHHe HacTpolikm [eoMeTpua 3aKpaciTE

Final Color Output

lamma

PucyHnok 2.5 — OkHO nipeIBapUTEILHOTO MPOCMOTpPA

Tuner ¢haiinos ompucosannvix uzoopadicenuti u anumayui. OTPUCOBAHHBIE
U300paKEHUS MOKHO COXPAHSTh B Pa3IMUHBIX (hopMaTax, UMEIOIIMX COOCTBEHHbIE
O0COOEHHOCTH.

[Ipu coxpaneHun OTPUCOBOK W aHUMAITMH MOYKHO HCIIOJIb30BaTh CIEAYIOIIHE 00-
IeyNOTpEeOUTENbHBIC TUTTHI (DAlIIOB, MPEeICTaBICHHBIC B Ta0OmumIIe 2.6.
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Tabnuna 2.6 — opmatbl COXpaHEHUsI OTPUCOBOK

HaumenoBanue
Onuncanue
dbopmara
EXR ®opmar High Dynamic Range ¢ BBICOKOW CTENEHBIO CKATHS M OTKPBHITHIM HC-

XOJHBIM KOJIOM

FLX Bapuant popmara FLIC, ncrionb3yemsliii 1711 aHUMaIlMOHHBIX KaJpOB

HDR Bapuant ¢opmara TIFF, kotopsiii mMeeT kaHayn ocBemeHHOCTH. [loneseH mpu
pelaKTUPOBAHUH TOHAIBHOW KOMIIPECCHUH, YPOBHEW UYEPHOTO U OENIoro M JApyrux
3JIEMEHTOB OCBEIIEHHOCTHU

JPEG Camplii monmysspHbId rpadguueckuil popmar, KOTOPBIH MOXKHO OTKpBITH B OO0JIb-
IIMHCTBE MPOrPaMM I IPOCMOTpPa KapTHHOK

PNG [MomynspHblil popmat, obecnieunBaromuii Kak KaueCTBO U300pakeHUsl, TaK U MU-
HUMAaJIbHO BO3MOXKHBIN pasmep daitna. PNG — 310 oguH n3 HeMHOTHX ()OpMAaTOB,
COYETAIOLINX OTCYTCTBUE NOTEPh KauecTBa, 8-pa3psiIHOCTh M Haludue anbda-
kaHana. ®opmar PNG crnenyer ncnonp3oBath, KOrjaa npu noct-o0padboTke HYKHO
HOJIYYUTh IPO3payHbIi (OH MM AaHUMALHIO

PNG 16 PNG 16-pa3psanblii

PSD ®opmat Adobe PhotoShop. Comepxut cBeneHust 00 ocBeneHHOCTH. Takxke moI-
JIepKUBAET CIIOU, eclii coxpaHeH Kak LayeredPSD

TGA OO0JragaeT XOpOIIUM C)KAaTHEM TMPHU OOJIBIION PA3PSIHOCTH U COACPKUT abda-
KaHaj

TIFF OO6namaeT XOpOIIMM CXKaTHEM MU OOJBIION Pa3pAIHOCTH U CONEPKUT anbda-

KaHall

B Ttabnuiie 2.7 onpeneneHbl BApUaHThl COXpaHeHus rpaduueckux GopmaToB.

Tabnuua 2.7 — OnpeneneHue TEPMUHOB ITPHU COXpaHEHHUH (ailioB

Bapuant coxpanenus Onwucanue

CokaTpIil

Cxxumaer n300pakeHHe 10 ONpPEAETICHHOMY aJIrOPUTMY, YMEHbIIas pas-
Mmep (aitna

be3 notepb

CoxpaHsieT KauecTBO N300pakeHUs TP CKATUU

C norepsimu

CHmxaeT KauecTBO H300pakeHUs IPU CKATHH

Anbpa-kaHan

NmeeTcst JONOTHUTENBHBIN KaHAI AJi1 (POHOBOTO CIIOs

3aganue

Pa3zpaboTaTh prIYaXHYIO CUCTEMY YMPABICHHUS KOPOOKOW CKOPOCTEH TEXHOJIO-
TUYECKOro 00opyoBaHusi Ha 0a3e cOOpoyHOro ueprexa (pucyHku 2.6 u 2.7) Ha oc-
HOBE Ta0uIbI 2.8.
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Pucynok 2.6 — Yeprexx mexaHuzma
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Pucynok 2.7 — TpexmepHast MOZIENIb MEXaHU3Ma
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Tabmuma 2.8 — VicxonHble JaHHBIC I TPOSKTUPOBAHUS Y3712

Howmep Bapuanta z1 V) z3 m, MM
1 28 36 32 2
2 26 38 30 3
3 20 30 26 2.5
4 30 42 22 3
5 23 40 30 3,5
6 25 35 20 4
7 29 40 33 4,5
8 40 52 36 5
9 37 47 29
10 33 37 30 7

Ilepeuenv ucnonvzyemozo npozpammuozo obecnevenus: rpadpuiecKie peaax-
topsl 1 CAIIP: Kommnac, SolidWorks, Photoview, Photoshop.

IHopaook nposedenus padomot

B nporiecce cozmanns Heo6xoauMo pa3paboTaTh MOJEIH BCEX JIEMEHTOB, BXO-
JSIIMX B COCTaB MexaHu3Ma. HazHaunuTh Matepualibl M LBETA O KEJIAHUIO ISl BCEX
netaneit. [lomyuuts dhoTopeanucTuunoe n300pakeHue ysia. B mporiecce coxpanenus
n3o0paxenus BeiOpath popMmar tiff ¢ coxpanenunem anbda-kaHana. OKOHYATEIBHO C
MOMOUIBIO TpernojaBaTesis 00padoTaTh MOMyYEHHOE H300paXeHHE B MPOTpaM-
me Adobe Photoshop.

Cooeporcanue omuema

1 Llenb paboTHI.
2 KoMmproTepHast MOJIENb y371a TEXHOJIOTHIECKOT0 000pY0BaHHUS.

KOHmPOJleble eonpocaol

1 Jns gero neob6xoaumo npusioxkenne k SolidWorks PhotoView 3607
2 Konrypnas u rpaduueckas suzyanusanus B PhotoView 360.

3 PacdokycupoBanue, ero npuMeHeHHE.

4 Y10 Takoe KayCTuk?

5 Jnst yero HeoOxoauma rpaduueckas BU3yaau3amus?
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3 IIpaktuueckoe 3ansitue Ne 3. IlepepadoTka KOMNIBIOTEPHOUH
MOJEJH Yy3JIa TEXHOJOrMYeCKOro O00OpyJAO0BaHHMSI C Yy4e€TOM 3HAHHMH
0 TMPOMBIILICHHOM /U3aiiHe TMOJYy4YeHUeM (POoTopeaTMCTUIHOIO
U300pakeHust

Ilenv padompl: TPUMEHHUTH MOTYYEHHBIE 3HAHUS O MPOMBIIIJIEHHOM AU3aiHE;
nepepadoTaTh KOMIBIOTEPHYIO MOJEIIb Y3714 TEXHOJIOTHYECKOTO 000PY10BaHUS.

I(pamkue meopemuuecKue ceéedeHuUs

B kauectBe npumepa npuseneM craHok NEF 400, Beimyckaemsplil B HacTOsILIEE
BpeMst koprnopanueit «I'uinpaemaiicrep» (Gildemeister) (pucynok 3.1).

Pucynok 3.1 — O6muii Bux cranka Gildemeister NEF 400

VY cTaHKa HET OCTPBIX YTJIOB U KPOMOK, JOBOJIbHO MPUSTHBIA U SPrOHOMUYHBIN
NIM3aiiH, BE€3/1€ UMEIOT MECTO IJIABHBIE MIEPEXO/IbI.

KonuenT coBpemenHbIx cTtaHkoB ¢ UIIY — oTCyTCTBHE OpraHoB yHpaBiEHUS
HEIOCPEICTBEHHO Ha cTaHKe. OHM BCE COCPEOTOYEHBI Ha MyJbTe yrpaBieHus. Ta-
KM 00pa3oM MoBbImaeTcs Kak 3G(PEKTUBHOCTh pabOThI, TaK U €€ 0e30MacHOCTb.
20 met Ha3aj JaHHBIC CTAHKH UMEIN COBEPIICHHO MHOM BUJ (PUCYHOK 3.2).



Pucynok 3.2 — O6mmii BU ycTapeBIeit MOIen CTaHKa

3ananue

CamocTosTenpbHO mepepadoTaTh KOMIBIOTEPHYIO MOJENb y371a TEXHOJOTHYE-
CKOro o00OpyIoBaHUsl, pa3pabOTaHHYIO Ha MpakTUuueckoM 3aHsaTuu Ne 2. [Ipeioxuth
COBPEMEHHYIO CHCTEMY YIPaBICHUS] KOPOOKOI CKOpOCTEH, pa3paboTarh cxemy, Mpu
KOTOpPOH MOBBIIIAETCS 3P(HEKTUBHOCT YIPABICHUS C OJTHOBPEMEHHBIM YIIyUIlIEHUEM
JA3aiiHa U Y PTOHOMHUYHOCTH.

Ilepeuens ucnonb3zyemozo npozpammmnozo obecneuenus: rpahuuecKue peaak-
topsl u CAIIP: Kommnac, SolidWorks, Photoview, Photoshop.

Cooeporcanue omuema

1 Ilens paboTHI.
2 KomnproTepHas MOJEINb y3Jia TEXHOJOTHYECKOI0 000PY10BaHHUS.

Konmpom;ubte e80onpocol

1 Kakue coBpeMeHHbIEC TCHACHIIUM B IU3alHE CTAHKOB?

2 WMEI0T 1 MECTO HOBBIE TEXHUUYECKUE PEIICHUS MPU MPOECKTUPOBAHUU CTaH-
KOB, Kakue?

3 Kakum 06pa3om cBsizaHbl )proHOMHKA U YPHEKTUBHOCTH Tpyaa?

4 Ha ocHOBe BH3YaJIbHOT'O aHaJlM3a CTAHKOB B J1a00OpaTOpPUU HalauTe Hanboee
3PrOHOMHWYHBIN.
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4 IIpaktuueckoe 3anHsitue Ne 4. JproHoMm4eckKasi IKCHepPTHU3a
HHKEHEPHBIX PELHICHU CTAHKOB

Iens pabomot: N3y4uTh OOIIME HYPrOHOMUYECKUE TPEOOBAHUS K CUCTEMaM ue-
noBek-mamrHa (CYM); 03HaKOMUTBCS € 1EIbI0, COICPKAaHUEM U METOJaMU PTOHO-
MHUYECKOTO OOecredeHus] Mpu MPOEKTUPOBAHUU TEXHUYECKUX CPEACTB IEATEIbHO-
CTH; U3YYUTh METOAbl MPOBEAECHUSA IPrOHOMUYECKON IKCIEPTU3bI MHKEHEPHBIX pe-
HIEHUI; 03HAKOMUTBCS C HOPMATUBHO-TEXHUYECKUMHU JOKYMEHTAMHU IO 3PrOHOMHU-
YEeCKOMY 00€CIIeUeHUI0 HHKEHEPHBIX PEIICHU; TPOBECTH IPTOHOMHUUYECKYIO dKCIIEp-
THU3y KOHKPETHOM MOJIEIH CTaHKa (B COOTBETCTBUHU C MOTYUYEHHBIM 3aJJaHUEM ).

I(pamkue meopemuuecKkue cée0eHUsA

Pa3paboTka m000r0 TEXHUYECKOTO CPEJICTBA €CTh B TO KE BpeMs MPOEKTUPOBA-
HUE CHUCTEMBbI YeJIOBEK—MaIlliHa, TTOCKOJIbKY JIF00asi MalllnHa, JTaXXe camasl CIOXKHas,
SBJISIETCSI TEXHUYECKUM CPEJICTBOM JESATEIHHOCTA U TMPEACTABISET COOON OJUH U3
KOMIIOHEHTOB TaKOW CUCTEMBI (€€ TEXHUUECKOE 3BEHO).

DproHoMuyecKkoe 0OecreuyeHne Mpu MPOCKTUPOBAHUM HAIPABICHO HA MaKCH-
MaJbHOE COIJIACOBAaHME TEXHUYECKON YacCTH CUCTEMBbI (MAIIMHBI) C BO3MOKHOCTSIMU
U 0COOCHHOCTSIMU 4YesioBeKa. OHO OCHOBBIBAETCS HA SPrOHOMHUYECKUX TPEOOBAHUSX,
KOTOPBIE OIPENENSAIOTCS CBOMCTBAMHU YEJIOBEKA—ONEPATOPAa W YCTAHABIMBAIOTCS C
LEIbI0 ONTUMH3ALUM €ro AesTeNbHOCTU. [Ipy 3TOM moja CBOMCTBaMHU YelOBEKa-
oreparopa MOHUMAIOT €r0 aHTPOMOMETpHUUYECKHe, (PU3NONIOTHIECKUE, TICUX0(pu3no-
JIOTUYECKUE U TICUXOJIOTUYECKUE XAPAKTEPUCTUKU U BOBMOKHOCTH.

AHTpPONIOMETPUYECKUE TPEOOBAHUS HAMpPaBICHbI HA YYET B KOHCTPYKIHMH Ma-
IIMHBI pa3MepoB U POpPMBI Tela YeloBeKa; (U3UOJIOTUYECKUE — €r0 CUIIOBBIX U CKO-
POCTHBIX BO3MOKHOCTE; ICUXO(PU3UOJIOTHYECKHE — XapAKTEPUCTUK OPTaHOB YYBCTB
YeJioBeKa Mo npueMy MHOOpMaIHK; MCUXOJOTUUYECKHEe — OCOOCHHOCTEN U BO3MOXK-
HOCTEH BHUMAaHUS, MAMSITU U MBIIIJICHUS Y€JIOBEKa.

DpProHOMUYECKOE OO0ECIeUeHHe CO3JaHUusl M OKCIUTyaTallud TEeXHUYECKHUX
CPEACTB UMEET IeJIbI0 MPUAaTh UM CBOMCTBA JJisg Hanbosee 3PeKTUBHOTO (HyHKITU-
OHUPOBAHUA CHUCTEMbI YEJIOBEK—MAalIMHA PU MUHUMAIBHOM PAacXOJIOBaHUU pPeECyp-
COB U€JIOBEKA U MAKCUMAJIBHOM €ro yJAOBJIETBOPEHHOCTH COJIEPKAHUEM U YCIOBUSIMHU
TPyJa, 9TO TPOSBISCTCS B COKPAIIEHUU BPEMEHU NPO(HECCHOHATHLHOW MOATOTOBKH
YeJioBeKa Ui paboThl B TAHHOW CUCTEME, YMEHBIIICHHH BEPOSTHOCTH Mpodheccro-
HaJbHBIX 3a00JICBAHUNM WU TPABM, CHUKEHUU YPOBHS (PU3UOJIOTUUECKOTO U MCHUXO-
JIOTUYECKOTO HAIPSIKCHMUS.

DproHomuyeckoe odbecrieyeHue sBIIeTCs 003aTeIbHBIM Ha BCEX dTamax OIbIT-
HO-KOHCTPYKTOPCKUX padOT, CO3JaHUU HOBBIX MJIM MOAU(PUKALMKU CYUIECTBYIOLIUX
U3JICJINI  MAaIIMHOCTPOEHHUS, NPUOOPOCTPOCHHUS, TOBAPOB KYJIbTYPHO-OBITOBOTO
HA3HAYECHUS U T. 1.

DProHOMHUYECKAS SKCIEPTHU3a UHKEHEPHBIX PELICHUN — 3TO KOMIUJIEKC HAY4YHO-
TEXHUYECKUX U OPraHU3ALMOHHO-METOIMYECKUX MEPOIPHUATHI 110 OLIEHKE BBIMOJIHE-
HUSl B MPOCKTHBIX MOKyMeHTaxXx u B oOpasnax CUM sproHoMuyeckux TpeOOBaHHIA



23

TEXHUYECKOr0 3aJaHus, HOPMATUBHO-TEXHUYECKUX U PYKOBOIAIIUX JOKYMEHTOB,
a Takke pa3paboTKa peKOMEHJAlui ISl yCTPaHEeHUs OTCTYIUIEHUI OT 3THX TpeboBa-
Hui. OHa MpoBOAUTCA MpPU OOOCHOBAHMM BBINOJHEHUS KaXJOTO 3Tarna OIMbITHO-
KOHCTPYKTOPCKON pa3pabOTKH: TEXHUYECKOTO MPEJI0OKEHHUs, ICKMU3HOTO MPOEKTa,
pabouero npoekrta. Ee Marepuanbl — akT MO0 MPOTOKOJ — BKJIIOYAIOTCS B IOKYMEH-
Thl, IPEICTABISIEMBIE HA 3AIIMUTY MIPOEKTA.

[ens sxcniepTu3bl — noebieHue 3GhekTuBHOCTH GyHKUIHOHUpoBaHus CUM u
yIn00CcTBa pabOTHI B HEW orepaTopa MmyTeM KOHTPOJISI 32 BHIMOJTHEHUEM B TIPOCKTHBIX,
KOHCTPYKTOPCKHX M AKCIUTyaTaI[MOHHBIX JOKYMEHTaX WM OMBITHBIX oOpasmax CUM
TpeOOBaHMI, OCHOBAHHBIX HA yY€T€ XapPaKTEPUCTUK TEXHUYECKON YaCTU CHUCTEMBI,
YyeJI0BeKa—oIepaTopa U UX B3aUMOICHCTBUS.

HcxoaHpiMu MaTepuaiamMu JUisi SprOHOMUYECKON AKCIIEPTU3BI CITYKAT TEXHUYE-
CKO€ 3aJlJaHue Ha pa3pabOTKy CHCTEMbl, KOHCTPYKTOPCKHUE JOKYMEHTHI, 00pa3libl CH-
CTEMBI YEeJIOBEK—MaIllMHA—CPEIa U UX COCTaBHBIE YaCTH.

Ha Bcex 3Tamax npoekTUpoBaHUs OLIEHUBAETCSA CTENEHb COOTBETCTBUS CUCTEMBI
SPrOHOMHYECKUM TpeOOBaHUSAM U IIPU HEOOXOJUMOCTH pa3padaThIBAIOTCA PEKOMEH-
JaIuU TI0 KOPPEKTUPOBKE KOHCTPYKTOPCKOW JOKYMEHTAIIMHU OMBITHOTO 00pa3ia.

Ipeonomuueckue mpebosanus k CYM HanpaBiaeHbl Ha MOBBIIICHUE PDHEKTHUB-
HOCTH JESTEIBHOCTH U COXPAHEHMS 37I0POBBS orepaTopa (WId ITpylibl ONepaTopoB)
3a CYET ONTUMU3ALNU:

— CTPYKTYpBI B3aUMOJEHCTBHS ONEPATOpa U TEXHUYECKUX CPENICTB AECATEIbHO-
CTH, a TaK)Xe OMepaToOpoOB MEXAY COOOM;

— (uzmveckoit, HPOPMAIIMOHHOHN, TICUXOJIOTUIECKON U YMCTBEHHON HArpy30K
Ha OmIepaTopa;

— YCIJIOBU NIEATENLHOCTH, TOJIJIEPKaHUsI M BOCCTAHOBJICHHS 3/I0POBbsI U pabo-
TOCTIOCOOHOCTH OTIEPaTOPOB;

— YPOBHSI MPO(eCcCCUOHANBHOMN MOJATOTOBKHU ONEPaTOPOB.

HomenknaTypa OCHOBHBIX APrOHOMHYECKUX TpeOOBaHUI MpHUBEACHA B TaOIH-
ne 4.1, a COOTBETCTBYIOIIME HOPMATUBHO-TEXHUYECKHE JOKYMEHTHI YyKa3aHbI
B Tabymie A.1.

Cooeporcanue pabom no 3p2oOHOMUYECKOMY obecnedenulo npu npoeKmuposad-
Huu CYM. Conepxanue padOT 1O SPrOHOMHYECKOMY OOECIEUECHHUIO 3aBUCUT OT 3Ta-
na npoektupoBanus CUM. DproHoMmuueckoe OOECIEUEHHE Ha PA3TUYHBIX 3Tamnax
IPOEKTUPOBAHHUS PEJCTABIEHO B Tabmuue 4.2.

[Ipn sTOM Ha Bcex A3Tamax MPOEKTUPOBAHUS B MPOLECCE IPTrOHOMHUECKOTO
obecnieuenuss CUM mpoBoauTcsi o0si3aTenbHasi SProHOMHYECKass IKCIEPTU3a MPH-
HUMAEMbIX HHXKCHEPHBIX PEIICHUM.

Pe3ynbrathl sproHoMudeckoil pa3paboTKu JTOJKHBI ObITh MPECTABICHBI B BU-
ne rpauYecKuX U TEKCTOBBIX MAaTEpHaliOB, COJIEPKAIUX IPrOHOMUYECKOE pele-
HUE 00BEKTa pa3pabOTKH, IPrOHOMUYECKHE TPEOOBAHUS K HEMY M MX 00OCHOBaHUE.

Pe3ynbTarthl 3proHOMHUYECKOM 3KCIEPTU3bl MPEJCTABISAIOTCS B (popme 3Kc-
NEPTHOTO 3aKJIIOUCHHUS (aKTa UK MPOTOKOJIA).
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Tabnuna 4.1 — HoMeHkaTypa OCHOBHBIX 3proHOMHUYECKUX TpeboBanuii k CUM

['pynma TpeGoBanmii [Toarpynma TpeGoBaHumii
1 TpebGoBaHus K OpraHu3aluu Pacnpenenenue QyHkimii Mexay omeparopom (omepartopa-
CumMm MH) ¥ TEXHHUYECKUMU CPEJICTBAMM.

Kpanudukanus oneparopos.
UnCcneHHOCTh OTIepaTOpPOB M pachpeneicHne GyHKIui Mex-

Iy HUMU
2 TpeGoBaHus K OpraHU3aIuN ANTOpPUTM JEeSATENLHOCTH OTiepaTopa (0rnepaTopos).
NesITeNIbHOCTH OTlepaTopa HudopmaniioHHbIE MOJIEIH.

OKCIUTyaTallMOHHAs TOKYMEHTalUs
3 TpeGoBaHUS K TEXHUIECKUM KoHcTpykins 1 KOMIOHOBKA pabodero Mecra orneparopa.
CPEICTBaM JIEITEIbHOCTH OIle- B3aumnoe pacnonoxenue pabounx MECT U CPeICTB 0TOOpa-
paropa. JKEHUST THPOPMAITUHU KOJUICKTUBHOTO MOJIb30BAHMS.

dopMma, pacmoNOKEHHE, pa3Mepbl MPUOOPHBIX TMaHENIeH W
IIyJLTOB yIIPaBJICHUS.

O0630pHOCTD MPUOOPHBIX MAaHENEeH U MyJIHTOB YIIPABJICHUS.
JlocsiraeMoCTb OPraHoB yIIpaBJICHUS.

Pa3menienue u rpynnupoBaHHe 3IEMEHTOB MPUOOPHBIX Ma-
HEJIEH U IIYJIbTOB YIIPABICHHUS.

CpenctBa otoOpakenusi nHGpopManuu (BU3yaabHOM, aKyCTH-
YeCKOM, TAKTUIILHOM ).

Opransl ynpaBJjeHuUs.

Kpecno onepatopa.

O06opynoBaHue Ha pabodeM MecCTe.

NHcTpymeHT
4 TpeOoBaHus K GOPMHPOBA- Opranu3anus 00y4eHus: ¥ TPEHUPOBKH oreparopa (orneparo-
HUIO U TIOJIZICPYKAHUIO paboTO- pOB).
CIOCOOHOCTH ONIEPaTOPOB Opranm3anus npodheccHoHaTbHO-TICHX0(pHU3HIECKOro 0TOopa
OTIepPaToOPOB.

KoMmruiekToBaHne KOJUIEKTUBA ONIEPaTOPOB.

Pexxum Tpyna u oTapIxa onepaTopa (0mepaTopoB).
Arnmapatypa 00yueHHs U TPEHHPOBKA ONEPATOPOB.
AmnmapaTtypa KOHTPOJS (DYHKIIMOHAJIBHOTO COCTOSIHUSI OIle-

paTopoB

5 TpeboBanus k obutaeMeiM | Dopma 1 00BEM MOMELICHHUS.

MTOMETLEHUSM DJeMeHTHI MOMENIeHUs, 00ECIeUnBaIONINE BXO U BBIXOJ U3
HETO, a TAK)KE MEePEeMEIICHNE TT0 HeMY (IIBEpH, JIFOKHU, TPAIIbL,
7a3el U ap.)

6 TpeboBanus Kk pakropam duznueckre, XUMHUUYECKHE, OWOJIOTHYECKHE W COIHMAIBHO-

BHEIIHEN cpefbl ObITOBBIE (hAKTOPHI

Crnenyer y4uThIBaTh, YTO MHOTOYHUCIEHHOCTb, a MOPOM HEONPEAECIEHHOCTh U
IIPOTUBOPEYMNBOCTh OTPAHUYEHUM, C KOTOPBIMHM CTAJIKHUBAECTCS KOHCTPYKTOpP, HE
MO3BOJISIIOT €My OJTHO3HAYHO BHIOpaTh PAllMOHAJIBHBIN BapUaHT peaM3aiiu IPro-
HOMUYECKUX TpeOoBaHui. [loaTOMy mpuHUMaeMble UM TEXHUYECKUE PELICHUS HE
BCEr/la MOJHOCTHIO YUUTHIBAIOT ATU TPEOOBAHUS U HOCSIT KOMIPOMUCCHBIM Xapak-
tep. CeaoBaTesibHO, 3a/1a4ya BbIOOpA palMOHAJIBHOIO BapHUaHTa 3PrOHOMHUYECKHUX
TpeOOBaHUN B KOHKPETHBIX CIIy4asX JOBOJIHHO YAacCTO CBOIAUTCS K MUHUMH3AIUU
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HEraTUBHBIX MOCJIEJCTBUN KOMIIPOMHUCCOB B TEXHHYECKHX PEIICHUAX, CBA3aHHBIX
C UX peajin3aluei.

DproHOMHUYECKasi 3KCHEpPTH3a MPOBOJIUTCA MPU OOOCHOBAHUHU BBINIOJIHEHUS
Ka)KJI0Tr0 ATana ONbITHO-KOHCTPYKTOPCKOM pa3pabOTKH, MpU 3TOM OHA Kak Obl JaéT
OILICHKY 3PTOHOMUYECKON CTOPOHE pa3pabOTKH.

JIns ocyllecTBIEHUSI SPrOHOMUYECKON 3KCIEPTU3bl COCTABIISIETCS MpPOrpaMma,
B pazjeliax KOTOPOM YKa3bIBAIOTCS €€ OOBEKT, I1eJib, OOLIUE IMOJOKEHUS, 00BEM,
YCIJIOBHS U MTOPSIAOK MPOBEAEHUS, OTYETHOCTD.

OOBEeKTOM dKCIEPTU3bl MOTYT ObITH 00pazer; CUM, ero cocTtaBHbIE YacTH, Yep-
TEXU JIMIEBBIX MaHEJIEH U BHEIIHETO BUJA MYJIbTOB YIIPABIICHUS, OpraHu3aluu aes-
TEJILHOCTH oreparopa (10 OMUCAHUIO B MOSICHUTENIbHOMN 3alUCKe K MPOEKTY OO B
MHCTPYKLUU 10 SKCILTyaTaluu).

OO0muMe MoyIokKEHUsI ONMKUCHIBAIOT KPUTEPUU IPHUHITHUS PEUICHUS W BBIOpAHHBIN
METOJl DKCIEPTU3bI, YKAa3bIBAIOT HCIOJIB3YEMYIO HOPMAaTHUBHO-TEXHUYECKYIO IOKY-
MEHTAIUIO.

O0bem ormpezensercs MepeyHeM MPOBEPSEMbIX IPrOHOMHYECKUX TPEOOBAHMIA,
KOJIMYECTBOM IPOBEPOK, OCYILECTBISEMBIX AKCIEPTaMU, OOBEMOM BBINOIHAEMBIX
pacyeToB.

VYcnoBust U MOPSAIOK NPOBEAECHUS IKCIIEPTU3bl YCTAHABIUBAIOT MECTO U BpEMS
€€ MPOBEJICHUS, COCTaB I'PYIIIbI IKCIEPTOB, TPEOOBaHUSI K BCIIOMOTaTEILHOMY 000-
PYIOBaHHUIO.

Paznen «OTY4ETHOCTE» COAEPKUT AOKYMEHTBI, COCTABIIEHHBIE MO PE3YJIbTATAM
DKCIIEPTU3bIL: aKT, IPOTOKOJI, 3aKJIFOUEHHE. B akTe 3proHOMUYECKOM 3KCIEPTU3BI YKa-
3BIBAIOTCS: HAa3BaHHE CUCTEMbI YEJIOBEK—TEXHUKa—Cpena, CTaaus pa3paboTKu, 0OBEKT
AKCIIEPTU3bI, UCXOHBIE MAaTEPHAJIbI, IEJIb SKCIEPTU3bI; 00A3aTENBHO JTOJKHBI OBITH
MPUBEJEHBI MIEPEYEHb OTCTYIUIEHHM OT 3prOHOMHUYECKHX TPeOOBaHUI U pEKOMEHa-
[IUU 110 UX YCTPAHEHUIO. 3aKaHUYMBACTCS aKT OOIIEeH OLIEHKOW SPTOHOMUYHOCTU 00b-
eKkTa (B KOJWYECTBEHHOM JIMOO KaueCTBEHHOU (opme). AKT IProHOMHYECKON IKC-
MEPTU3bl YTBEPKIAETCS PYKOBOJIUTEIEM MPEANPUATUS U BKIIOYAETCS B COCTaB TEX-
HAYECKOU TOKYMEHTALUH K CUCTEME YEJIOBEK—TEXHUKAa—CpeEa.

Memoowl u cpeocmea npoeedenust 3p2OHOMUYECKOU IKcnepmu3vl. JIisi OUEHKU
CTETEHU COOTBETCTBUS XapaKTepUCTUK KOHKpeTHo CUM sproHomuueckum TpeOOBa-
HUSIM MOTYT ITPUMEHSTHCS SKCIIEPUMEHTANIBHBIE, PACUETHBIE U DKCIIEPTHBINA METO/BI.

OKCHEpUMEHTAIBHBI METOJI OCHOBAH HA MCIOJIb30BAHWM CHEIUAJIBHON amma-
paTypsl U METOJUK, IMO3BOJISIIOIIMX OOBEKTUBHO OLIEHUTH CTENEHb COOTBETCTBUS
CUM »sproHoMHYecKuM TpeOOBaHUSM (HampuMep, MO H3MEHEHHWIO TMoKa3aresei
(YHKIIMOHATBHOTO COCTOSHUSI YEJIOBEKa—OIepaTopa, Mo KOJIWYECTBY JOIMYIIEHHBIX
OIKOOK U T. 1.). JlaHHBIA MeTOJ MAa€T HaIEXHbIE PE3yJbTAThl, HO €0 peaau3alus
CBsI3aHA C TPYAHOCTSAMH, T. K. TPeOyeT 3HAUUTEIIbHBIX 3aTPAT BPEMEHH U CPECTB.

PacueTHblii METOA MO3BOJIAET ONPENEINUTh 3HAUYCHHUSI SPTOHOMHUUYECKUX TTOKa3a-
tened kauectBa CUM B 3aBHCUMOCTH OT €€ MapamMeTpOB HA OCHOBE UCIIOIb30BaHUS
TEOPETUYECKHUX MJIM SMIIMPUUYECKHUX BbIpakxeHU. Ha ceroaHsmuuii JeHb TEOPETUKO-
SMIIMPUYECKUE 3aBUCUMOCTU Mexy napamerpaMu CUM U 3proHOMHYECKUMU MTOKa-
3aTesIMU KayecTBa MPAKTHUUYECKU HE pa3pabOTaHbl, YTO CYIIECTBEHHO 3aTPYIHSET
IIPUMEHEHUE JaHHOTO METO/A.
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OKCIepTHBIA METOJ| B HAcToslIee BpeMsl sABIJIA€TCS Haubosiee pacrnpocTpaHEH-
HbIM. Ero CyImHOCTh 3aKiIlO4YaeTcs B MPOBEIECHUU OSKCHEPTAMH HWHTYWTHBHO-
JIOTUYECKOTO aHAJIN3a ¢ KOJIMYECTBEHHOW OLICHKOM CYXJIEeHUIM 1 00paOOTKON pe3yiib-
TaTOB, IPU 3TOM JTOCTOBEPHOCTH IKCIIEPTU3bI 3aBUCUT OT KOJIMYECTBA JIKCIIEPTOB U
ux kBanupukauu. PekoMeHyeMblil cocTaB rpymiibl 3KcepToB — 7—10 dyenoBexk.

Crenenpb coorBeTcTBUsE CUM 3proHoMuyeckuM TpeOOBAHUSAM OLICHUBAETCS Be-
JMYUHOM SPrOHOMHYECKOTO IOKa3aress KadecrtBa. [Ipm 3TOM pasnuyaroT eauHu4-
HBIM, TPYNIOBOM U 000OLIEHHBIN YProHOMUYECKHUE MMOKa3aTeIN KauecTBa. BoimoHe-
HUE WJIA HEBBINOJHEHUE KAXKJIOTO OTIAECIBHOIO IPrOHOMHYECKOTO TpeOOBaHUS Olie-
HUBAETCAd €IMHUYHBIM I0Ka3aTeleM, pe3yjbTaT OOBbEAMHEHUS OILICHOK IO TpyIIe
eIMHUYHBIX MOKa3aTeJeil — rPyIIoBbIM, a Pe3yJIbTaT 00bEAMHEHHS BCEX TPYMI MO-
Kazaresieid — 0000IIEHHBIM (MHTETPAIHHBIM).

['pynmbl eIMHUYHBIX 3PTOHOMUYECKUX MOKa3aTeslel MOoryT (opMHpOBaTHCS IO
pa3IMyYHbIM MpUHIMIAM. [ MpakTU4YecKoro mpUMeHeHUs Haubonee ynoOeH moj-
XO0Jl, KOrJa Trpymibl GOPMHUPYIOTCS B COOTBETCTBUU C OCHOBHBIMHU dTallaMH 3PTOHO-
MHUYECKOM OLICHKH, T. €. OLICHKH:

— opraHuzanuu pabodyero Mecta B COOTBETCTBHM C aHTPOINOMETPUUYECKUMHU
JTAHHBIMH OIIEPaTOPOB;

— cpenctB otobOpaxenus uHbopmanuu (COU) ¢ Touku 3peHuss COOTBETCTBUS
UX BO3MOKHOCTSIM Y€JIOBEKa MO BOCTIPUATUIO HH(POPMAIINH;

— opraHoB ynpasiieHusa (OY) ¢ TOYKH 3pEeHHs] UX COOTBETCTBUS IPrOHOMHYE-
CKHM TpeOOBaHUM;

— COOTBETCTBUS KOMIIOHOBKHM CPEACTB OTOOpakeHUs MH(OpMAUU U OpPraHoB
YIPABJICHUS 3PTOHOMUYECKUM TPEOOBAHUSIM;

— pabouero Mecrta ¢ TOYKHM 3pPEHHUS TMTMEHWYECKHMX TMOKa3aTelied MpPOU3BOJ-
CTBEHHOU CpEJIbL.

EnuHuyHble 3proHOMETpHYECKHE MOKa3aTelld OLEHUBAIOTCS 110 OMHAPHOM IIKa-
ne. OHU NPUHUMAIOT 3HAYEHHE, paBHOE 1, eciiu (akTUYeCKOe 3HaYEHHUE MOKa3aTess
COOTBETCTBYET PEKOMEHYEMOMY, U paBHOE (), €Clii OHO EMy HE COOTBETCTBYET.

['pynnoBoii 3proHOMHYECKHI MMOKa3aTellb PACCUUTHIBAECTCA KaK 00Ilas OLleHKa
[0 TPYIINE €AMHUYHBIX NTOKA3aTeNel CIeayoIUM 00pa3oM:

Cymmal

Ow.rp. = ,
P CymmMmal + Cymma0

rae Cymmal — cyMMapHOE 4uCi0 CilydaeB, KOrga UMEET MECTO COOTBETCTBHE €1IU-
HUYHBIX TIOKa3aTeNel )proHOMHUYECKUM TPeOOBaHUSAM;

CymMmal — cyMMapHO€E YMCIIO CIy4aeB, KOTla COOTBETCTBUSA HET.

OueBuaHo, uro Cymmal + Cymma0 — 310 oOuiee Yuciao eAMHUYHBIX MTOKa3aTe-
Jed B rpynne, MOo3TOMY TPYIIOBOM 3prOHOMHYECKHN MOKAa3aTelb W3MEHSETCS B
npenenax 0 < Omrp. < 1, UMEET CMBICH 3MIUPUYECKON BEPOATHOCTU U CIIYXKUT
Mepoil cooTBeTcTBHs  xapaktepuctuk CUM  sproHoMuyeckum TpeOOBaHUSIM
JTAHHOW TPYIIIBI.

PexomeHyeMble 3HAYCHMsS €IMHUYHBIX 3PrOHOMUYECKMX ITOKA3aTelel ycCTa-
HABJIMBAIOTCS HA OCHOBE JCHCTBYIOIIMNX HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB.
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Jlns ynoOGcTBa pOBEACHUS 3PTOHOMUYECKON OIEHKHU IO OTACIBHBIM T'PYIIIIaM
noKazaTesieid MOryT OBITh COCTABJICHBI MEPEUYHU IPTrOHOMUYECKUX IOKa3aTeel Ka-
yectBa CUM.

[TonyueHHOe 3HaUeHUE TPYIIIOBOrO0 SPrOHOMHYECKOI0 MOKa3aTels OlEHUBACT-
Csl C YUETOM CJIEIYIOIIEH rpajjaliiu:

- 0,8-1,0 — «OTIMYHO» — IPTOHOMHUYECKUE XAPAKTCPUCTUKHU U3IECTUS COOT-
BETCTBYIOT 0a30BBIM 3HAUCHUSIM;

- 0,5-0,8 — «xopomio» — nmpuOINKaTCI K 0a30BbIM, HO TpeOyeTcs CoBep-
IIICHCTBOBAHUE U3/CIIHS;

0,2-0,5 — «yAOBIETBOPUTENHHO» — JAJIEKH OT 0a30BBIX, TpeOyeTCs 3HAYU-
TEJIbHOE YIYUIICHUE U3/CIIHS;

— 0-0,2 — «HEYyAOBJIETBOPUTEIILHO» — MPAKTUYECKH HE OOecleunBaeTcs He-
obxoauMasi TTPOM3BOJIUTEIBHOCTh, YIOOCTBO M 0€30MacHOCTh TpyAa dYeloBeKa —
omneparopa.

[Tocne Takoit oOImel OLIEHKU MPOU3BOAUTCS aHAIU3 €IUHUYHBIX TTOKa3aTeseH,
3HAYCHUS KOTOPBIX HE COOTBETCTBYIOT 3PTrOHOMHUYCCKHM TpeOOBaHUSAM (ITOTYUHIIN
«HYJIEBBIC» OLICHKM), U HAMEUYAIOTCSI MEPONPUATUS TI0 pallMOHATH3allUM OlCHUBAE-
MOTO U3CIIHSL.

O000111eHHBIN IPrOHOMUYECKUN TTOKa3aTelb KAUYECTBA OMPEIeIeTCsl Kak Cpel-
HeapupMETHIECKOE 3HAUYCHNE TPYIIIOBBIX MOKa3aTeseH, a ero BeTnInHa OIICHIUBACT-
CA M0 TAKOW K€ IIKaJIe rpajJalui.

3apanue

[IpoBecT 3ProHOMUYECKYIO0 OIIEHKY CTaHKa WA Y3J1a TEXHOJOTHYECKOTro
obopynoBaHusi (IO 3aJaHUI0 MpENojiaBaTeisi) W COCTABUTh aKT JProHOMUYE-
CKOM DKCIIEPTHU3HI.

Ilepeuenv ucnonvzyemozo ooopyooeanusn: nMuTaTop kiasuarypsl UITY.
Ilopaook nposeedenus pabomot

1 O3HaKOMHTBCSI CO CTAaHKOM, IPEUIOKEHHBIM NPENOoJaBaTeaeM i 3ProHo-
MUYECKOH OLICHKH, ¥ MPaBUJIaMH padOThI OIEpaToOpa ¢ HUM.

2 CocTaBUTh aIrOpPUTM pabOTHI OMEPATOPA CO CTAHKOM IPU BBITOJIHEHUH KOH-
KPETHOM TEXHOJIOTMYECKOM Orepalui 1 0pOPMUTH €ro B BUje Tadbmulps 4.3.

3 Ha ocHoBe aHanu3a anropuTMma pabOThl ONepaTopa ONpPENeIUuTh YUCI0 o0pa-
IIEHU K KOHKpETHbIM opranam ymnpasieHus (OY) u cpeacrBam oToOpaxeHUs! HH-
dopmanuu (CON) B npornecce paboThl ¢ MPUOOPOM.
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Tabmuua 4.3 — Aaroputm paboThl oniepaTopa

Howmep JleficTBHE ¢ OpraHaMu OOpartieHue K cpeacTBam
oTepaIuu YIPaBJICHUS oToOpakeHus HHGOPMAITTH
1 Tymo6nep «Cetb» yctanoButs B | [IpoBepuTh, 3aropenach ju jammnouka «[Tura-
nosioxeHue «Bxin» HHUE»

[Tpu 3TOM HEOOXOIMMO aHAIU3UPOBATh AJITOPUTM IOJHOTO LMKJIA PabOThHI C
npuOOpoM (T. €. onepar OT BKIFOYEHHS CTAHKA O €0 BBIKIFOUECHMS).
Pesynbprarel ananmsa opopMuTh B BUjie TaOHLbI 4.4.

Ta6muma 4.4 — Yucno obpamenunii k OY u COU

Howmep Bug OV umn COU Yucno obpareHuii

4 Ha ocHOBe maHHBIX TaOmUILl 4.4 W aHaIM3a ajIropuTMa paboThI omeparopa

npokiaccuduipoBath OY u COU mo cneayonmm KpuTepusim:
— BaXHOCTH;
— YacTOTE MCTOJIb30BAHMS;
— TMPENU3UOHHOCTH.

[Ipy 5TOM YaCTOTy WCIOIB30BAHUS TPUHUMAIOT: «OYECHHb YacTO» — JIBE
(u Gomee) omepaluy B MUHYTY; «4acTO» — MEHee JIByX Omepaluii B MUHYTY, HO OoJiee
JBYX OMNEpanuid 3a MOJHBIN UK paboThl; «peaKo» — He Ooyiee IBYX oIeparuil 3a
TIOJTHBIN ITUKIT paOOTHI.

5 O3HaKOMHUTBHCA C TIEPEYHEM IPTrOHOMUYECKUX TOKAa3aTeNel KauecTBa U Tpe-
OOBaHMI K HUM.

6 ComnocraBiisast TpeOOBaHUS MEPEUHS C XapaKTEPUCTUKAMU OIEHUBAEMOTO CTaH-
Ka, BEIOpATh T€ MOKa3aTeIN, KOTOPHIS, IO MHEHUIO SKCIEPTa, TOHKHBI OBITh YUTEHBI
IIPH OIIEHKE TaHHOTO cTaHka. COCTaBUTH MEPEUEHB ITUX MOKA3aTEIICH.

7 VccremoBaTh OIEHUBAEMBIN CTAHOK ISl TTOMY4YeHUsT (PAKTUYECKUX 3HAUYCHHMA
BBIOpaHHBIX TOKa3areel. ComocTaBuTh (PaKTUUYSCKUE 3HAUYCHUS TMOKa3aTeNeH C pe-
KOMEHyeMBbIMH W BBICTAaBUTh YAaCTHBIC OICHKHU: «1», eclii (haKTHUEeCKOe 3HAYCHHE
TIOKAa3aTelsi COOTBETCTBYET PEKOMEHyeMOMY, U «0», eclTi OHO €My HE COOTBETCTBY-
eT. Pe3ynbTaThl OlIEHKH MPEICTaBUTh B BUJE TAOIHIIBI 4.5.

8 TloaroTOBUTH aKT AKCIEPTHON 3PTOHOMHUYECKOHN olleHKH kKommnoHoBku COU
u OV npubopa.
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Tabmuma 4.5 — PesynsraTth! onieHku komnoHoBku COU u OY

Howmep nokazarens | YacTtHas oneHka 3amMeuaHue U peKOMEH AN

1.1 1
1.3 0

Cooepocanue omuema

1 Ilens paboTHI.

2 Anroput™ palboThl omepaTropa CO CTaHKOM IPH BBITIOJTHEHHUH KOHKPETHOH TeX-
HOJIOTHYECKOU omeparu (cM. Tadmuiry 4.3).

3 PesynbTathl ananuza (cM. Tabnuiy 4.4).

4 Pesynbratsl onieHku KoMrnoHoBku COU u OV (cm. tabnuiy 4.5).

5 AKT 3KCnepTHOU 3proHomuueckoit oneHku komnonoBku COU u OV npubopa.

Konmponvnwie 6onpocut

1 Yro Ttakoe spronomuueckue Tpedoanus k CUM?

2 Ha3oBute 0CHOBHBIE TPYIIIBI HPTOHOMUYECKUX TPEOOBAHUIA.

3 Yro Takoe «IproHOMHUYECKasl IKCIEPTU3A» U KAKOBA €€ LIENb?

4  Ha xakux 3Tamnax npoeKTUPOBAHUS IPOBOJUTCS SPrOHOMHUYECKAS DKCIIEP-
TH3a U YTO ABJISIETCS €€ 0OBEKTOM?

5 Ha3zoBuTe OCHOBHBIE METO/BI IPOBEICHUS SPTOHOMUYECKON SKCIIEPTU3BI.

6 Uto Takoe «eAMHWYHBINY», «TPYMIIOBOW» U «OOOOIIECHHBIN» 3PrOHOMUYE-
CKHE IOKa3aTenu KadyecTna?

7  Kakue 1OKyMeHTbl OQOpMIISIIOTCS MO pe3yjibTaTaM IPOBENECHHS 3PrOHO-
MHUYECKOU IKCIIEPTU3BI?

8 Kakne HOpMaTUBHO-TEXHUUYECKHE JOKYMEHTHI HUCIIOJIB3YIOTCS MPU MPOBE-
J€HUU S3PrOHOMHUYECKON IKCIIEPTU3BI?
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Ipusoxenue A
(00s13aTesIbHOE)

Tabmuma A.1 — DproHoMuuYecKue TIOKa3aTeau I SKCHEPTHOW OIEHKH KOMITOHOBKH
cpeacts orobpakenus nuupopmaru (COUN) u opranos ynpasnenus (OY)

HaumeHnoBaHnue mokazartens u YCJIOBUEC €TI0 IPUMCHCHUSA OHGHKa

1 Pacnonoocenue OY 6 30uax MOMOPHO2O0 NOJIAl YelloseKa

1.1 Bce OV pacrnonoxeHsl:
B TIpeJiesiaX 30HbI JOCSITaeMOCTH
HnHayec

O -

1.2 Hanbonee BaxkHbIE U YyacTo ucnoibzyeMble OY pacrosioKeHsbl:
B IIpeziesiaX 30Hbl ONTUMAaIbHOM J0CATaeMOCTH
uHaue
1.3 OcnHoBHoM OV pacnosyiokeH:
HANpOTHB MPABOTO IJIeya B OCHOBHOM paboueil mo3e
MHaue

O -

O -

1.4 ABapuitabie OY pacnonoxeHsl:
B JICTKO JOCTYIIHBIX MCCTax 3a IMPCACIIaMU 30HbI OINTUMAaIbHOMU J0CATaCMOCTHU
Haue

O -

1.5 BropocTeneHHble 1 NEpUOAMUYECKH UCTIONb3yeMble OY pacrosioKeHbI:
3a MpeesaMy 30HbI ONITUMAIBHOM J0CATaeMOCTH, HO B Tpeiesiax 30HbI ocsrae- 1
MOCTH
VMHaye 0
1.6 OV, npuMmeHsieMble TOJBKO IS TEXHUYECKOTO OOCITY)XMBAHUS W PETYJIHPOBKH,
pa3MelLIECHBI:
otnenbHO oT pabounx OV wiM U30JUPOBaHBI OT YETIOBEKa-OMepaTopa BO BpeMs 1
OCHOBHOH paboThI
VHaye 0
1.7 OV, (pyHKIIMOHATBHO CBSI3aHHBIE MEXKTy COOOIA:
00BETMHSIOTCS B TPYMIIBI U BBIACISAIOTCS TUIIOM, (DOPMOIA, IIBETOM, Pa3MEPOM, 1
MHTEPBaJIOM, 00BOJIKOI, PAaCHOI0KEHHUEM B PA3HBIX MIIOCKOCTSIX
MHaye 0
1.8 ®yHK1MOHAIBHO 0tHOpoAHBIE OY pacnosararoTcst:
€IMHOOOPa3HO Ha MaHesAX MyJIbTa OAHON CHCTEMBbI
MHaue
1.9 Pacnonoxenue OVY:
CHOCOOCTBYIOT TOJ/ICP’KAHUIO PAIIHOHAIEHON paboveil 036l (BBIIPSIMIICHHBINA 1
KOPITYC, HCKJIFOUEHHE YaCThIX HAKJIOHOB TYJIOBHILA, IOBOPOTOB I'OJIOBHI U T. II.)
HE C0COOCTBYET 3TOMY 0

O -

1.10 Pa3bémpbl, rHE3 A 1715 TOAKITIOYEHHS] pAa3IMYHBIX BHEITHUX YCTPOMCTB pa3Me-
LICHBI:
TaK, 9TO0BI HE 3aTPYAHITH oniepaTtopy padorats ¢ OY u COU (t. e. HE Ha TIepe- 1
Hel TTaHesn)
uHaue 0
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[Mpopomxenne Tadmuisr A. 1

HammenoBanwme mmokaszareis 1 YCJIIOBUE €TI0 IPUMCHCHUA

OrneHka

2 Opeanuzayus paboqux 08Ud*CeHUl onepamopa

2.1 OV pa3meniensl Tak, 4To, paboTasi ¢ HUMH, IEUCTBUS ollepaTopa:
OCYILIECTBIIAIOTCS CJIEBA HANIPABO M CBEPXY BHU3
uHaue

O -

2.2 OV pa3MenieHsl Tak, 4To:
o0e pykH omepaTopa Harpy>KeHbl paBHOMEPHO
HHaYe

O -

2.3 Paccroganue mexay coceqHuMu OY TeM MeHbIIe:

YeM Yarle B rpoiecce paboThl TpeOyeTcst MePeXoUTh C OJHOTO U3 HUX
Ha JIpyTrou

nHaye

2.4 OY pa3MelnieHsl Tak, 4ro:

o0ecIieunBaeTCcsi COOTBETCTBHE MX PACIIONOKEHUS MOCIEI0BATEILHOCTH H Ya-
CTOTEC BBIIIOJIHCHUA onepaum‘/’l

MHaYe

2.5 OV pa3MelleHsl Tak, 4To:

o0ecreunBaeTCsi COOTBETCTBUE MX PACIIOJIOKEHUS TPEOYEMbIM YCHIIUAM U
HAMPABICHUIO NIEPEMEIICHUS

HHave

2.6 OY pasmelnieHsl Tak, 4ro:
UCKITIOYaeTCs BOSHUKHOBEHUE HEHYKHBIX CTATUUECKUX HANPSHKSHUH
uHaue

O -

2.7 llocnenoBarenbHo ucoyibdyembie OY pa3MeIeHsl Tak, 4To:

paboTa C HUMU HE BbI3BIBACT HEOOXOAMMOCTH MONIEPEMEHHO TIOJHUMATh H
OITYCKAaTb PYKH HUJIM 4aCTO HAKIIOHATHCSA

uHaue

2.8 OV nans ogHOBpEeMEHHON paboThl 00EMMH PyKaMH pa3MelleHbl Tak:
YTOOBI, MAHUITYJIUPYS UMH, PYKH OIIEpaTOpa HE MEePEKpEIINBaAIIUCh
nHaye

O -

2.9 OV, cnyyaifHO nepeKsItoueHre KOTOPhIX HEKEeNaTeIbHO, Pa3MELICHbI TaK:

YTO BEPOATHOCTb 3TOT0 YMEHBIIIEHA PallMOHAIbHON KOMIIOHOBKOM WJIM IIpUMeE-
HEHHMEM CIELUAIbHBIX (UKCATOPOB

uHaue

2.10 OV, Tpebyromiye TOUYHBIX IBMKEHUH PYK OorepaTopa, pa3MeIleHbl TakK:
YTO ABMXKEHUS OCYLIECTBIIIOTCS] B TOPU3OHTAJIBHOM MIIOCKOCTH
uHaue
YTO JIBMKEHMSI OCYIIECTBIISIIOTCSA Ha paccTostHUU 15...35 cM oT cpenneit
JMHUH Tena
uHaue
YTO aMIUIMTY/1a ABUKEHUH B JIOKTEBOM cycTaBe coctaniser 50...80 rpaz
uHaue
YTO IBUKEHUS OCYILECTBIIAIOTCS MPU HAJTMYUKM OPUEHTHPA
uHaue

—_—

SO = O —= O
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[Mpopomxenne Tadmuisr A. 1

HaumeHnoBaHue rmokasartessi U yCJIOBUE €ro MPUMEHEHHUS Onenka

2.11 OV pacnonoxeHsl Tak:

YTO ABMXKEHUS PYK OMEPATOpa OCYIIECTBISIOTCS 0 MIIABHBIM, KPYTOBBIM, 1
CUMMETPUIHBIM TPACKTOPHSIM

HMHaue 0

3 Pacnonoocenue COHU 6 ungpopmayuonnom none

3.1 Bce COU pa3MelieHsl Tak:

YTO JOCTYIHBI 3PUTEILHOMY KOHTPOJIIO 1

MHaye 0
3.2 Haubonee Baxuasie COU u COU 111 TOUHOTO CUNTHIBAHHUS

pa3MeNIeHbl B ONTUMAIBLHOM 30HE HHGOPMAITMOHHOTO TTOJIS 1

MHaye 0
3.3 JIuuesbie noBepxHoctu COM pacnonoKeHsl:

C OTKJIOHEHHEM He Oosiee 45 rpaj OT IIOCKOCTH, IEPIEHIUKYIISIPHONU HOP- 1
MaJIbHOM JIMHUH B30pa orepaTopa

MHaye 0
3.4 COU pa3MeleHbl:

B COOTBETCTBUU C MOCJIEIOBATEIBLHOCTHIO X UCIIOJIb30BaHUS 1

nHaye 0
3.5 COU, pyHKIIMOHATHHO CBSI3aHHBIC MEXKIY COOOI:

OOBEAMHSIOTCS B TPYIIIBI U BBIICTSIOTCS KOMIOHOBKOW WIJIM KOHCTPYKTUBHBI- 1
MU 0COOEHHOCTSIMHU

pa3MeIIaTcsl HAYe 0
3.6 ®ynkuuonansHo ogHopoansle COU pacnonararorcs:

€IMHOOOPAa3HO Ha MaHEeJSIX MyJIbTa OJJTHON CHCTEMBI 1

MHaue 0
3.7 COU u cBszannbie ¢ HUMU OY pa3zMearoTcs:

Tak, 9To0BI pyKa ornepartopa, Manumympyomero OV, ve 3akpeiBaia COU 1

MHaue 0
3.8 Bropocrenennsie u nepuoanuecku ucnonsyemoie COU pasmematorcs:

HE B ONTUMAIIBHON 30HE HH(OPMAIIMOHHOTO TTOJIS 1

VMHa4e 0
3.9 COU, pacnoyiokeHHBIE B psil, CKOMIIOHOBAHBI:

Tak, 4To HanboJiee BaXKHbI MpUOOp HAXOAUTCA B LIEHTPE psijia 1

nHaye 0

4 Cosmecmnoe pacnonooicenue COM u OV

4.1 Ilepemenienue npuBoaHoro snementa OY u uzmenenue nokazanunit COU, cs-
3aHHOTO C HUM:

YUYUTBIBAET CTEPEOTHUIBI IBUKEHUI: TOBOPOT IO YACOBOM CTPEIIKE, IEPEMELE- 1
HUE BIPABO WM BBEPX

HE YUUTHIBAET 0
4.2 Asapuiinsie OV

UMEIOT 0COOCHHOCTH, MO3BOJISIFOIINE OTIO3HATh UX HE TOJIBKO 3PUTENHHO, HO U 1
TaKTUIILHO

HE UMEIOT 0
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4.3 dyakmuonansHble rpynmnsl COU u OV, ucnonb3yemsie A1 Hanbosee BaKHbIX
onepanuin:

BBIJICJIAIOTCS Ha MAHEIAX KOHTPACTUPYIOLIe 00BOAKOM

HE BBLIEIISIIOTCS

4.4 JIsmxenue OY Briepén (T. €. OT oreparopa) BBEpX, BIPABO WU IO YaCOBOM
CTpeJKe:

COOTBETCTBYET MOJIOKECHUIO « BKITFOUEHO»

HE COOTBETCTBYET

O -

4.5 Haubonee Baxubsie OY u COU:
BBIIETSAIOTCS (POPMOH, LIBETOM, pa3MeEpOM
HE BBLIEJISIOTCS

O -

4.6 Crpenounbsie COU, pacnonokeHHbIE B OTHOM PsLY:
UMEIOT OINHAKOBOE HAIIPABIICHUE NIEPEMEIIECHUS CTPEIOK
HE UMEIOT

O =

4.7 XapakTtep IBU>KEHUU MPU PETYIHPOBKE U yripaBiieHnu OY:
ABJISICTCA OAHOTHUITHBIM B IIPCACIax BCEU CUCTEMBI
HE SIBJISIETCS

O -

4.8 Bce OV:

MMEIOT YKa3aHUS HAMPaBJICHUS IBIKCHUSI U TTOJI0KEHUS (HETIOCPEICTBEHHBIC
WM ONIOCPEIOBAHHBIC)

HE UMEIOT

4.9 Hagnucu Hajg 0003HAYaEMBIMU DIIEMEHTAMU:
PacIoIOKEHbI OJTHOOOPa3HO
nHaye

O -

4.10 Hapmucu, pacnoio)KeHHbIE Ha MyJbTe (MTaHeNN) YIPaBICHUS:
YUTAIOTCS CJIEBAa HAIIPABO
MHaye

O -

4.11 B Hagnucsx Ha MaHEW yIPaBJICHHUS:
HCIIOJIB3YIOTCA TOJIBKO CTAHAAPTHBIC COKPAILICHUA
uHaue

4.12 Hagnucu ¥ 3HaKW MyJibTa (TTaHEeIH ) YIPaBICHUS:

BBITIOJIHCHBI C UCITOJIb30BAHUECM OJJHOI'O BH1a KOHTpAaCTa (HpSIMOFO NI
00paTHOTO)

HMHA4e

4.13 Ilpu Hanuuuu mwectu u 6onee COU:
OHH pa3MEIICHBI B J[Ba psia
nHayuc

O -

4.14 Tlpu rpynnuposke COU ropu3oHTaIbHBIMU WM BEPTUKAIBHBIMU PSIAMU:
YHUCIIO PSIAOB HE TIPEBBIIIAET 5—6
uHaue

O -

4.15 Tlpu pacnonoxeHuu psiom ogHopoaHsix COU:
paccTosiHuE MEK1y HUMH COCTaBJAeT HEe MeHee 40 MM
uHaue

O -

4.16 IloBOpOTHBIE IO3UIIMOHHBIE IEPEKITIOYATEIH:
pacrnosaratorcs o npaByro pyKy
uHaue

O -
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4.17 HauanbHbIE TTOJIOXKEHUS OOHOTHUITHBIX NPUBOAHBIX 3JICMCHTOB ITOBOPOTHLIX IIC-
peKIroyaTenen:

OpPUCHTHPOBAHLI OAVMHAKOBO HA IMAHCIN

uHaue

O =

4.18 PaccrositHue Mex Ty MPUBOJAHBIMU 3JIEMEHTAMU TTOBOPOTHBIX MEPEKITIOUATENCH:
cocrasiseT He MeHee 20 MM pu paboTe OJHOM pyKOon
uHaue
coctapisieT He MeHee 70 MM mpu paboTe IByMS pyKaMu
uHaue

S = O =

4.19 Hapmucu, o603HaueHus QyHKIMI MOBOPOTHBIX MEPEKITIOYATEICH:
HE pa3MEeIAOTCs Ha UX IPUBOIHBIX 3J€MEHTaxX
uHaue

4.20 Hagmucu, o6o3navaromue Gyakmun OY:
pa3MemaTcs B HEMOCPECTBEHHOM OJIM30CTH OT X TPUBOJIHBIX 3JICMEHTOB
IR (S
pa3MemaTCsl TaK, YTO BO BCEX CIIyYasx MPUBOJHBIC AIEMEHTHI HE MEIIAIOT HX
YTCHUIO
uHaue

—

—

4.21 PaccTosiHME MeX Ty TIPUBOTHBIMU AIIEMEHTAMU TYMOJIEPOB, Pa3MEIIEHHBIX B PS:
cocTaBisgeT He MeHee 19 Mm
WHa4e
COCTaBIISIET HE MEHEee 25 MM, eCIH psiJ] pa3MeEH BriyOb maHeu
WHaye

S — O =

4.22 PaccTosiHue MEXIy OCEBBIMU JIMHUSAMU TyMOJIEPOB M IPYTUMH dJIEMEHTAMHU
yIpaBJICHUS:

COCTaBJISIET HE MeHee 25 MM

uHaue

[um—

4.23 PaccTosiHre MEXIy KHOMOYHBIMU Y KJIIABUITHBIMU BBIKJIIOUATEIISIMU U TIEpe-
KJIroyaTensaMu u apyrumu OVY:

COCTaBJIsICT HE MeHee 15 MM

HHaye

[um—

4.24 PaccTosiHME MEX]y KpastMi KPYTJIbIX TOBOPOTHBIX Py4eK:
cocraniseT He MeHee 30 MM Ipu paboTe OJHOM pyKon
uHaue
cocraBisgeT He MeHee 70 MM mpu paboTe AByMs pyKamMH
uHaue

S — O =

4.25 PaccrosiHue MEKIy CMEKHBIMU KpasiMH MOI3YHKOBBIX MEPEKII0YaTeNeii:
cocTaBiiieT He MeHee 10 MM
nHaue






