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YTBEPXJIEH
npruKa3zoM MuHucTEpCTBa
TpyZAa U COUMAIBHON 3al[UThI
Poccuiickont @enepannuu
ot «03» despanst 2014 1. Ne69H

[TPO®ECCUOHAJBHBIN
CTAHIAPT

UHXXeHep-TexHOMor B obnactn nponsBoacTBa
HaHOreTepPoOCTPYKTYPHbIX
CBY-MOHONMUTHbLIX UHTErparbHbIX CXeM

26

PerucrpannonHssiii Homep

|. O0mmue cBeneHus

npOI/I3BOACTBO UHTEerpasibHbIX CXeMm, MMKpOCGOpOK n 40.007
MUKpoMoAaynen '
(HaumMeHoBaHHE BHJIA PO(ECCHOHANTBHOM JIESITENILHOCTH) Kon

OcHoBHas 11e71b BUJ1a TPOPECCUOHATBHON EATeITbHOCTH:

ITpou3BOACTBO HAHOTETEPOCTPYKTYPHBIX CBEPXBHICOKOYACTOTHBIX (CBY) MOHOMHUTHBIX
unTerpanbHbix cxeM (MUC CBY) ¢ ucnons3oBaHrEM HAHOTEXHOJIOTHIA

['pynna 3ansTHid:
2111 duzukn 2113 XUMHUKHA

(xom OK3Y) (HanmMeHOBaHME) (xon OK3) (HaumeHOBaHME)

OrHeceHue K BUaaM 9KOHOMHYCCKOM JACATCIIbHOCTH

32.10.6 [Tpou3BOACTBO MHTErPATBHBIX CXEM, MUKPOCOOPOK U MHUKPOMOYJIEH

(xom OKBD/1?) (HauMeHOBaHHE BHJa SKOHOMHYECKOI JeTeIbHOCTH )
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Il. Onucanue TpynoBbIX QYHKIMHI, BXOASIIUX B MPO(ECCUOHATBHBINA CTaHAAPT

(byHKIIMOHaIBHAS KapTa BUJA MPOo(PecCuOHATIbHON AEATEILHOCTH)

O0600111eHHbIE TPY0BBIE (HYHKIIUU TpynoBbie pyHKIUN
YpOBEHb
KO/ HAaWMEHOBaHHE YPOBCHE HAUMCHOBAHHC KOJT (mo1ypOBEHbD)
KBaTU(UKAITIH
KB (DUKAIIH
A MonenupoBanue, 7 AHanu3 MUPOBOTO OIIbITa IPUMEHEHUS MaTEPUATIOB A/0L.7 7
pa3paboTKa U BHEIPECHUE HAHOT€TEPOCTPYKTYPHOU 351eKTpoHuKn CBY
HOBBIX TEXHOJIOTUYECKUX Pa3paboTka MIaHOB CO3aHHs U MOJEPHHU3AINN A/02.7
MIPOLIECCOB TEXHOJIOTMYECKHX JIMHUHN /I OCBOSHUSI HOBBIX HAIMIPABIICHUH B
MPOU3BOACTBA HAHOTE€TEPOCTPYKTYpHOI d5iekTpoHruke CBY
HaHOTE€TEPOCTPYKTYPHBIX [MonroroBka Texuuyeckoro 3afganus (1T3) Ha mpoBeneHne A/03.7
MHC CBY ONBITHO-TeXHOJIornYeckux padot (OTP) mo paspaboTke HOBBIX
TEXHOJIOTHUECKUX nporeccoB npoussojactsa MUC CBY
MoaenupoBaHie HAHOTETEPOCTPYKTYP, aKTHBHBIX W MaccuBHBIX | A/04.7
JJICMCHTOB,  TCXHOJIOTHYECKUX  OINEpalMid  HM3TOTOBJICHUS
rerepocTpyktypasix ~ MMC  CBY ¢ ucnoiap3oBaHuEM
TEXHOJIOTUYCCKUX CUCTEM MOJCIUPOBAHUS M IMPOCKTHPOBAHUS
AJIEMEHTOB U TEXHOJOTUW mMonynpoBoAHUKOBEIX WC, B ToM
yuciie MUC CBY, n3roraBnuBaeMbIx Ha OCHOBE T'€TEPOCTPYKTYP
(TCAD)
[Monroroska Texaudeckoro 3aganus (T3) Ha pa3paboTKy AJ05.7
MapIIPYTHBIX U ONEpallMOHHBIX KapT npou3Bojctea MUC CBY
Ha OCHOBE pa3pabOTaHHON KOHCTPYKTOPCKOM JOKYMEHTAIUH
(KO), nokymeHnTanuu Ha oTpaboTaHHBIE TEXHOJIOTHYECKHE
nporuecchl (TTI) u JaHHBIX MOACTHUPOBAHUS
B IloaroroBka KOMILIEKTa 7 Pa3paboTka KOMIIJIEKTA TEXHOJIOTMYECKON JOKYMEHTAIUH JJIs B/01.7 7
TEXHOJIOTMYECKOI npouszBoactea MUC CBY Ha ocHoBe T3 1 HOpMaTUBHOM
noxymenTaruu (T/1) JOKYMEHTAllUH
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MIPOM3BOJICTBA [InanupoBaHue U OpraHU3aIs COMIPOBOXKICHUS B/02.7
HaHOTE€TEPOCTPYKTYPHBIX TEXHOJIOTHYECKOTO Tpotiecca npousBoactea MUC CBY
MUC CBY, opranuzanus Pa3paboTka MeTOUKH BXOIHOTO, MEKOIIEPAITMOHHOTO 1 B/03.7
1 COIIPOBOXJICHHE BBIXOHOT'O KOHTPOJISI IPU MPOU3BOJICTBE
TEXHOJIOTUYECKOTO HaHorerepocTpykTypabix MUC CBY
npoliecca Npor3BOICTBA Peanuzanust TeXHOIOTUM HA OCHOBE AJICKTPOHHOM JIUTOTpad B/04.7
Peanuzarust TeXHOJIOTHM HA OCHOBE MPOEKIIMOHHOM JIUTOrpaduu B/5.7
Opranuzanys padoTHI IO MOBBIMICHHUIO BbIXo1a Toabix MUC, B/6.7
paspabotka T3 111 KOPPEKTUPOBKU TEXHOJIOTUICCKUX OTIepalinii
C OcyecTBiieHne 7 [IpoBeaenue pacuera napaMeTpOB TEXHOJIOTMYECKOTO IIpoliecca C/1.7
MIPOEKTUPOBAHUSA U SMUTAKCUAIBHOTO BhIPAIIMBAHMS HAHOT€TEPOCTPYKTYp Ha
W3TOTOBJICHUS] METOJAAMH MOJIIOKKAX, mpuMeHsieMbix B CBU-anekTpoHnke
AMUTAKCUU [TonroroBka u KBamU(pUKANN MAIIHH K POCTY MPOTYKIIUN Cl2.7
HAaHOTETEPOCTPYKTYP MJIs Ompenenenre METOIUK TECTUPOBAHUS KaueCTBa C/3.7
OTP u npousBoacTBa AMUTAKCUATBHBIX CJIOEB
MHUC CBY [IpoBeneHne CTaTUCTUYECKOTO aHAJIN3a MOBECHUS YCTAaHOBKHU c/iaT

BO BpCMs UCCIICAOBAHNA, CTATUCTHYCCKOC COIMMPOBOXKIACHUC T10
rpymmnaM nNpoaAyKIHuHu U KOHTPOJIb Ka4€CTBaA 110 CHeI_[I/I(I)I/IKaI_II/II/I

3aKa3yuKa
D [Tpoenenune OTP no 7 Anamus KJI u T3 na npoBenenue OTP, onenka 1oCcTHRUMOCTH D/1.7
pa3paboTke 6a30BbIX 3agaHHbIX napamerpoB MUC CBY no BeiOupaeMoii niu
TEXHOJOTMYECKHUX 3a/laHHOM TEXHOJIOTUH
npouecco MUC CBY Omnpenenenre 6a30BbIX TEXHOJIOTHYECKUX MPOIECCOB, D/2.7

MPUMEHSIEMBIX MAaTepUAJIOB U 000PYIOBAaHUS JIJIsl U3TOTOBIICHUS
onbITHEIX 00pa3ioB MUC CBY

CornacoBaHue NPUHUMAEMbIX PEIICHU C MPEACTaBUTENIMU D/3.7
3aKa34MKa, KOHCTPYKTOPCKUMHU MOAPA3ICICHUSIMU,
METPOJOTHYECKON CITYKO00M U APYTUMHU CMEXHBIMU
CTPYKTYpamu OpraHU3aIiuu

VYmpasnenue koMmano# no peanuzanuu OTP D/4.7
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I11. XapaktepucTuka 000OIIEHHBIX TPYIOBBIX (DYHKIIUM

3.1. O600meHHast TpyaoBast PyHKIUS

MonenupoBaHnue, pa3paboTka 1
BHEPEHHNE HOBBIX TEXHOJOTHUECKUX Kot A | Yposemo 7
MPOLIECCOB MPOU3BOACTBA KBanuuKauuu
HaHoreTepocTpykTypHbix MHUC CBY

Hanmenosanune

IIpoucxoxaenue

. . 3auMCTBOBAHO
00001IeHHON TPYIOBO Opurunan X

U3 OpUTHHANA
GbyHKIIU
Konx PerucrpannonHsiii Homep
OpUrHHAJa poeCcCHOHATBHOTO
cTaHaapra

Bo3MokHbBIE Benymmit nH)eHep-TeXHOIOT
HAaUMEHOBAaHUA HNuxenep-rexHoaor
NOJDKHOCTEU
TpeboBanus Briciiee oOpazoBaHue - CrielIMATIUTET, MAaTUCTpaTypa
00pa3oBaHUIO U
00yUeHUIO

TpeboBanus k onbiTy | He MmeHee ogHOro rojga padoThl B TOJKHOCTH MH)KEHEpa-TEXHOJI0Tra
MIPAKTUYECKON pabOThI

OcoOble ycroBus [IpoxosxxaeHne 00s3aTeNbHBIX MPEIBAPUTENBHBIX (IIPH

JoIrycka K padote MOCTYIUIEHUU Ha paboTy) U MepUOIUYECKUX METUIIUHCKUX
0CMOTpPOB (00CIIeI0BaHMI{) B YCTAHOBIEHHOM 3aKOHOIATEILCTBOM
nopﬂI_(Kei";

MHCTPYKTaX M0 0€301acHOMY BEJICHHUIO padoT

JlononHuTEeIbHBIE XapaKTEPUCTUKH

HanmenoBanue 6a30Boii rpymiibl, 10HKHOCTH

HanmeHnoBanue nokymeHTta Ko
FIOKYM A (mpodeccun) uim crenuaIbHOCTH

OK3 2111 DU3UKH, XUMUKHA U CTICUAIUCTHI POJACTBEHHBIX
npodeccuii. Du3uku

2113  ®wusHWKH, XUMUKH U CHCIIHATUCTHI POJACTBEHHBIX
npodeccuii. XuMuKu

EKCV Hmxenep-TexHoor

OKCOY 5507002 DnexkTpoHHKa U MUKPOAJIEKTPOHHUKA
01.04.04 ®wuszuyeckas HIEKTPOHUKA

3.1.1. TpynoBas ¢pyHKuusA

AHaJIM3 MUPOBOTO OMBITA

YpoBeHb
IPUMEHEHUI MaTePHaIOB
HaunmMeHoBanue p p . Kon | A/01.7 | (momyposens) 7
HaHOFeTepOCprKTypHOI/I KBaJ'[I/I(bI/IKaHI/II/I

anexktponnku CBY
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HpOI/ICXOVX(,I[GHI/Ie Opurmman X 3auMCTBOBAHO U3
TPYIOBO#t hyHKIMK OpuUTHHaNa
Kon Peructpannonnsiii Homep
OpUrMHaNa npo¢ecCHOHANTBHOTO
CTaHIapTa

TpynoBbie 1eicTBUS

Heo6xonumeie
YMCHHS
HeobOxonnmeie
3HAHUA

HApyrue
XapaKTCPUCTHUKU

AHanu3 NpUMEHEHUs1 MaTEPUaJIOB B HHTETPAIbHOMN JJIEKTPOHUKE
CBUY, ocHOBaHHOI Ha reTEPOANMUTAKCHATIBHBIX CTPYKTYpax

Ananu3 GU3NYECKUX U TEXHOJIOTMUYECKUX MPUHIIUIIOB pa3padoTKu U
M3TOTOBJICHUS AKTUBHBIX 3JIEMEHTOB C IIPUMEHEHUEM HOBBIX U
TpaauuoHHbIX MaTepraioB CBY (retepoTpaH3ucTOpOB C BHICOKOMA
MOJIBMYKHOCTBIO AJIEKTPOHOB, HU3KOOAPHEPHBIX JHOIOB U JIp.)
[Iporuo3 npuMeHeHus1 MaTEPUAIOB B HAHOTETEPOCTPYKTYPHOI
AIIEKTPOHUKE JIJIsl ONPEACTICHHUS TOJUTUKH OPTaHU3aluU B 00J1aCTH
MPOMU3BOJICTBA HaHOTEeTepOCTPYKTYpHBIX MUC CBY

Jlenath 0630pHI MO OTEUYECTBEHHBIM U HHOCTPAHHBIM UCTOYHHKAM
nHbopmauu

TexHu4uecKnid aHIITMICKUAN A3BIK

OcCHOBBI MaTepuaIOBEIEHUS OJTYITPOBOAHUKOB U FETEPOCTPYKTYP
Texnonorus HaHoretepocTpyktypHbix MUC CBY
TexHonorunueckoe o0opynoBanue s npoussoacrsa MUC CBU
TeXHUKO-2KOHOMUYECKHUE U TPOTHO3HBIE UCCIIEOBAHMSI B OTPACIU
OTBETCTBEHHOCTh 32 IIPOTHO3HBIE OLEHKU Pa3BUTHUS IPOU3BOCTBA
JlesiTenbHOCTD, HAIIPaBJICHHAS HA pelIeHNE HETUTIOBBIX 3a/1a4
TEXHOJIOTMYECKOr0 Xapakrepa

3.1.2. TpynoBasi pyHKuust

Pa3pa60T1<a IIJIAaHOB CO3JaHUA U
MOACPpHHU3aINU TCXHOJIOTHYCCKHUX
< YpoBeHb

JINMHUU JIA OCBOCHUS HOBBIX

HaumMenosanwue N Kox | A/02.7 | (mogyposeHs) 7
HaIpaBJICHHUU B KBaHI/I(bI/IKaL[I/II/I
HAaHOT'€TEPOCTPYKTYPHOU
anexkTponnke CBY

TIpoucxoxaenue 3aMMCTBOBAHO U3

P D Opurmman X
TPYAOBOH QyHKIIMU OpUrHHAJa
Kon Peructpannonnsiii Homep
OpUrMHaNa npo¢ecCHOHANTBHOTO
cTaHaapra

TpynoBsie necTBUS

AHanu3 TeHASHIMNA Pa3BUTUS TEXHOJIOT MU, TEXHOIOIMYECKOTO
000pynoBaHus B 00JaCTH HAHOTETEPOCTPYKTYPHOU IEKTPOHUKU
CBY

Pa3zpaboTka TeXHHMYECKHM W IKOHOMHYECKH OOOCHOBAaHHBIX ILIAHOB
pPa3BUTHS HOBBIX IPOM3BOJICTB MIIM MOAEPHU3ALNHN CYLIECTBYIOIINX
JUIsl OCBOEHMSI HOBBIX HampasieHuil B npousBoactse MUC CBY
[IpeacraBienue I1aHOB pa3BUTHS I 00CYXKJIEHUS U IPUHATHS Ha
Hay4yHO-TexHn4YeckoMm coBete (HTC)
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Heo6xonumeie Jlenate 0030pbl MO OTEYECTBEHHBIM M MHOCTPAHHBIM HMCTOYHUKAM
YMEHUS nHbopmanuu

['oTOBUTH 11aHBI pa3BUTHUA
['oToBUTH Npe3eHTanmn
Heo0Oxonnmeie TexHuuecKkni aHTINNCKUN SI3BIK
3HAHUS Texnonorust HaHorerepocTpykTypHeix MUC CBY, nccnenosanus B
HOBBIX HAIlPaBJICHUIX
Texnonoruueckoe obopynosanue 1151 npousBojactsa MHUC CBY
TeXHUKO-3KOHOMUYECKHUE U MMPOTHO3HBIE UCCIIEIOBAHUS B OTPACIIU
Hpyrue OTBETCTBEHHOCTH 32 IPOTHO3HBIC OLIEHKH Pa3BUTHS MMPOU3BOICTBA
XapaKTEPUCTUKHU JedaTenbHOCTh, HaINpaBJICHHasT Ha PEIIEHWE HOBBIX  3a1ay
TEXHOJIOTUYECKOIr0 Xapakrepa

3.1.3. TpynoBas ¢pyHkuus

ITonroroBka TEXHUYECKOTO
3ananus (T3) Ha npoBeneHue
OITBITHO-TEXHOJOTHIECKHUX YpoBeHsb
Hanmenopauue | padbot (OTP) mo paspaboTke Kox | A/03.7 (moxypoBeHb) 7
HOBBIX TEXHOJIOTHYECKUX KBAIHUKALITH
MPOLIECCOB MPOU3BOJICTBA
MHUC CBY

[Ipoucxoxaenne 3anMCTBOBAHO U3
N Opurmman X
TPYAOBO# QyHKIIMU opuUruHaia
Kon Peructpannonnsiii Homep
OpuUrHHaIa podhecCHOHATLHOTO
CTaHaapTa

Tpynossie AHanu3 NPOTrHO3HBIX OLICHOK TEHICHIINI pa3BUTUS TEXHOJIOTHH,
NeNCTBUS TEXHOJOTMYECKOro 000py10BaHUs B 001aCTH HAHOTE€TEPOCTPYKTYPHOM
anekTponrku CBY
[TocTanoBKa 1enel u 3a1a4 TPOBEACHUS ONTBITHO-TEXHOJIOTUUECKUX
pabort o pa3pabotke HoBbIX TII mpomusBoacTea MUC CBY
Hexomnosunus 3aaad OTP, Beigenenue 6a3oBbix TII u ycTanoBneHue
BPEMEHHBIX PaMOK M MOCJIEI0BATEIILHOCTH UX pa3pabOTKU
[IpencraBieHue MIaHOB Pa3BUTHUSA I OOCYKICHUS U IPUHATHS HA
HTC
®opmynupoBanue T3 a1 onpeieIeHHOM MOCIe10BaTEIbHOCTH
pa3paboTku 6A30BBIX TEXHOJOTUIECKUX MPOIECCOB
Odopmienne T3 na OTP
[TpencraBnenue u 3anmura pazpadboranubix T3 Ha HTC
Heo6xonumeie ®opMynupoBaTh LENH, 334a4H, pa3padaTeiBaTh U COriaacoBeBaTh 13 Ha
YMEHHUS MpOBEJICHUE CBSI3aHHBIX cucTeMHO OTP
Heob6xonumeie ®dusuka u TexHosIorus HaHorerepocTpykTypHsix MHUC CBY,
3HAHUA WCCIIEOBaHUS B HOBBIX HAIPaBIEHUAX
CuctemMHbIN aHAIU3
MeToabl JEKOMITO3UILIMH CIIOKHBIX 33724
Texnonmoruueckoe odopynoBanue s npousojcrea MUC CBY

TeXHUKO-9KOHOMHYECKOE 000CHOBAaHUE pa3BUTHUA OTpaACIn
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CraHgapThl Ha IPOBEJICHUE ONBITHO-TEXHOJIOTHIECKUX PaboT
Hpyrue OTBETCTBEHHOCTD 3a pa3BUTHE MTPOU3BOCTBA
XapaKTEPUCTUKHA  JleATebHOCTh, HAIIPABJICHHAS HAa PEILICHUE HOBBIX 3a/1a4
TEXHOJIOTMYECKOT0 Xapakrepa

3.1.4. TpynoBas pyHKUHUSA

MopenupoBaHue HaHOTETEPOCTPYKTYP,
AKTUBHBIX W TIACCUBHBIX JJIEMEHTOB,
TEXHOJIOTMYECKUX onepanui
W3TOTOBJICHHS TeTePOCTPYKTYPHBIX
MUC CBY ¢  HCHOJIB30BAHUEM v
Homvenopanye | TEXHOTIOTHIECKIX CHCTEM | | 104 7 (H}:)(;‘;Z};GHL) .
MOJIC/IMPOBAHUA M [POCKTHPOBAHMA KBaTH(UKAIHH
AJIIEMEHTOB u TEXHOJIOTUIA
noxynpoBogHUKOBbIX UC, B TOM uucine
MHUC CBY, wu3roraBiMBaeMbIX Ha
OCHOBE T€TEPOCTPYKTYP
(TCAD) L
IIpoucxoxaenue 3auMCTBOBAHO U3
TPpyHOBOH HYHKINH Opurunan OpHUrHMHaNa
Kon PerucrpannonHslii HOMep
OpUTHHANA MpoheCCHOHATIBHOTO
CTaHIapTa
TpynoBbie Amnanu3s tpedoanuit K/ nra MUC CBY
JEUCTBHUSA Bei0op Ha ocHOBe onbiTa U B cootBeTcTBHM ¢ T3 1 K/ Mmatepuanos u

TUTIA HAHOT€TEPOCTPYKTYPHI

MonenupoBaHue HAHOTETEPOCTPYKTYP, ONPEICICHHUE UX TTapaMEeTPOB,
HEO0OXOIMMBIX JJIs pacueTa akTUBHBIX 31eMeHTOB (CBY-Tpan3ucTopos,
nuonoB) ¢ ucnonszoBanueM TCAD u qpyrux mporpaMMHbIX
MIPOIYKTOB

MonennpoBaHue TEXHOJIOTUYECKOTO MPOIIeCcCa N3rOTOBICHUS
AKTUBHBIX JJIEMEHTOB, orpeaenenre napametrpoB TII Ha ocHOBe
JTAHHBIX MOJIEIIUPOBAHUS

MonenupoBaHue TEXHOIOTUYECKUX OTEpaIlUii H3TOTOBIICHUS
MTACCUBHBIX JJICMEHTOB — JIMHUW TIepeIadr, KOHACHCATOPOB,
PE3UCTOPOB, MOCTOB, U JIp.

OtueT o pe3ynpTaTax MOJEIHPOBAHUS, COTTIACOBAHUE €TO C
PYKOBOAMTENEM U Mepeaada TEXHOIOTY JIJIsl UCTIOIb30BaHUS TPy

paspabotke T/]
Heobxonumeie OrneHnBaTh TEXHUYECKHE U 3KOHOMUYECKHE PUCKH IIPU BBIOOpE
yMEHUSA TEXHOJIOIMYECKUX nporueccoB nzrorosiaenus MUC CBY

OneHuBaTh BpEeMEHHBIE 3aTpaThl HA CTAHJIAPTHHIE U HECTaHAAPTHBIE
noaxobl npu npoussoacrse MUC CBY
Heo6xonumeie OCHOBBI (PM3HKH T€TEPOIMUTAKCHAIBHBIX CTPYKTYpP U IPUOOPOB
3HAHMS [TapameTpsl OTYNPOBOJHUKOBBIX MaTEPHUAJIOB

CoBpeMeHHbIE CUCTEMBI MOIETTUPOBaHus U poekTrupoBanus CBY
ycrpoiicts u MUC CBY
OcHoBsl Texuosorun MUC CBY
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Mertoast ckBo3HOTO TIpoekTupoBanust MUC CBY
Enunas cucrema texnomornueckoit qoxkymenranuu (ECTT),
HOpMAaTHBHAsl JOKYMEHTAIUsl, PETJIAMEHThI, IPUHSTHIE B OpraHU3aluu
I'OCT no noctaHoBKE MPOIYKIIMU HA TPOU3BOCTBO

Hpyrue CamocTosTensHas MpopecCHOHATBHAS IeSITeIbHOCTD,

XapaKTepUCTUKU Mpearnoararoias OTBETCTBEHHOCTh 3a BEIOOD TUIIA TETEPOCTPYKTYP U
AKTUBHBIX JJIEMEHTOB, KaK PE3yJIbTAT BBITIOJHEHUSI COOCTBEHHBIX paboT
JlesiTenbHOCTbh,  HallpaBlI€HHAas Ha  MOATOTOBKY  3aJaHUid  Ha
koHcTpyrpoBanue MUC CBY

3.1.5. TpynoBas ¢pyHkuus

[TonroroBka TEXHUYECKOTO 3aaHUsI
(T3) Ha pa3paboTKy MapLUIPYTHBIX U
OTIEpaIMOHHBIX KapT MPOU3BOJICTBA

MUC CBY Ha ocHOBe pa3pab0TaHHOI VpoBeHs
Haumenopanue | KOHCTPYKTOPCKOW JTOKYMEHTAIIUH Kox | A/05.7 | (momyposens) 7
(K), nokymeHTanuu Ha KBaJIM(pUKALIH

0TpabOTaHHBIC TEXHOIOTHYECKHE
nporiecchl (TTI) u maHHBIX
MOICTTUPOBAHUS

IIpoucxoxaeHue 3anMMCTBOBaHO U3
N OpuruHan X
TPYAOBO# QyHKIIUU opuUruHaIa
Kon PeructpannonHsiit Homep
opuUrHHaIa podecCHOHATLHOTO
CTaHJapTa

Tpynossie Amnanus tpebosanuii K/l sra MUC CBUY, a Taxxe JaHHBIX

JENUCTBUS MOJEJIMPOBAHUS HAHOTE€TEPOCTPYKTYP, AKTUBHBIX U MACCUBHBIX
3JIEMEHTOB
OneHKa Ha OCHOBE ONBITA U HKCIIEPUMEHTAIIBHBIX JaHHBIX
peanuzyemocTH TexHosnoruu uzrotosnenust Ha MUC CBY 1 BO3MOXKHBIX
PHUCKOB
Bei0op Ha ocHOBe HOpMaTHBHBIX AoKyMeHTOB TII, B Haubosee moaHoM
BHJIe oOecTieunBaromux TpedoBanus k nmapamerpam MUC CBY
CocraBnenue T3 Ha pa3padotky T/] ¢ yuetom TpeboBanmii KJJ
CornacoBanue T3 B COOTBETCTBUHU C PETJIAMEHTOM, IPUHATHIM B
OpraHu3aluu

Heob6xonumeie OrneHnBaTh TEXHUYECKHE U 3KOHOMUYECKHE PUCKU IIPU BBIOOpE

YMEHHUS TEXHOJIOTrH4ecKuX nmpoueccos nsrorosnaenuss MMUC CBY
OueHnBaTh BpeMEHHBIE 3aTPAThl HA CTAHAAPTHBIE U HECTAaHAAPTHHIE
noaxoJibl npu npoussoacrse MUC CBY
CocTaBnTh COTJIaCHO CTaHAapTaM TEXHUUYECKUE 3aJaHus Ha pa3paboTKy
T MHUC CBY
Odopmmsate T/I aist conmpoBoxkaeHus npousBoacTsa MUC CBY
B3anmoneicTBoBaTh ¢ KOJJIEKTUBAMH LIEXOB, YYACTKOB

HeoOxonumeie OCHOBBI (DM3UKH T€TEPOIMUTAKCHAIBHBIX CTPYKTYP B IPHOOPOB

3HaHMUA [TapameTpbl MOTYIPOBOIHUKOBBIX MAaTEPHUAIOB
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Jlpyrue
XapaKTepI/ICTI/IKI/I

CoBpeMEHHBIE  CHCTEMbl  MOJAEIMPOBAHUSA U NPOEKTUPOBAHUS
CBUY-ycrpoiicts u MUC CBY

OcHogbl TexHonoruu MUC CBY

Mertonabl ckBo3HOro npoektupoBannss MUC CBY

ECT/l, HopmaTuBHasi JOKYMEHTALMS, PETJIAMEHTHI, IPUHATHIC B
OpraHu3aIu

CraHgapThl 110 MOCTAHOBKE MPOAYKIIMU Ha MPOU3BOICTBO
CamocTodaTenbHas NpodeccuoHaNbHAsl e TEIbHOCTb, ITpenoaratonias
OTBETCTBEHHOCTH 3a BBIOODP TUIA FETEPOCTPYKTYP U aKTUBHBIX
AJIEMEHTOB, KaK Pe3yJIbTaT BBIIIOJHEHUSI COOCTBEHHBIX paboT
JlesiTeNnbHOCTD, HaIlpaBJIEHHAsh Ha MOJATOTOBKY 3a/JaHUN Ha pa3paboTKy
TexHojoruueckux npoueccos MUC CBY

3.2. O0001menHas TpyaoBasi pyHKIMs

[ToaroToBka KOMILIEKTA
TEXHOJOTUYECKON JOKYMEHTAIINN
(T) mpousBoacTBa

IIpoucxoxaenue
00001IeHHON TPYIOBO

¢GbyHKINN

YpoBeHb
HaunmenoBanue Ko
HaHorerepocTpykTypHeix MUC CBY, 1| B KB KA 7
OpraHu3alusa U COIIPOBOXKACHHUC
TCXHOJIOTHUYCCKOI'0 Imponecca
IMPpOU3BOJCTBA
3auMCTBOBaH
Opuru=san X AUMCTBOBAHO
13 OpUTHHANA
Kon PerucrpannonHsii
OpUTHHaNa HOMEp
po¢eCCHOHATBHOTO
cTaHjapra

Bo3moxxHbIE
HauMEHOBaHU
MOJHKHOCTEN

Benymmii nHXkeHEep-TEXHOIOT
Huxenep-TexHoaor

TpeGoBanus k
00pa3oBaHUIO U
00yUeHUIO

Bricuiee o6pa3zoBaHue - CHIEIMATUTET, MarkCcTpaTypa

Tpe6OBaHI/Iﬂ K OIIBITY He menee onnoro roga pa6OTBI B JOJDKHOCTH MHXXCHCPA-TCXHOJIOI'a

MPaKTUYECKOMN
paboThI

Oco0Oble ycnoBus
JI0ITycKa K pabote

[poxosxaeHne 00s13aTENbHBIX MPEABAPUTENBHBIX (TP MOCTYIIIICHUN
Ha paboTy) U MEPHOAMUYECKUX MEIUITMHCKUX OCMOTPOB
(oOceoBaHMif) B yCTAHOBICHHOM 3aKOHOIATEIHCTBOM MTOPSIIKE;
UHCTPYKTaX M0 0€30IMacHOMY BEJICHHIO padoT

I[OHOJ'IHI/ITGJ'IBHI)IG XaApaKTCPUCTUKHU

HaumenoBanue 6a30B0ii rpymmbl, TOJKHOCTH
HanmeHnoBanue nokymeHnra Kon
(mpodeccun) uim crenuaIbHOCTH
OK3 2111 DU3UKU, XUMHUKHU U CTICITUATUCTBI POJICTBEHHBIX

npodeccuii. Dusuku
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2113 OU3NKHU, XUMHUKHU U CHIEIUATUCTBI POJICTBEHHBIX
npodeccuit. XuMUKH

EKC HNuxenep-TexHoaor

OKCO 5507002 DnekTpoHHWKA U MHUKPODJIEKTPOHHKA
01.04.04 ®wusnueckas IEKTPOHUKA

3.2.1. TpynoBasi pyHKuUS

Pa3paboTka koMIIeKTa
TEXHOJOTMYECKON JOKYMEHTAIUU YpoBeHs
Hanvenosarne | it mpousBoactBa MUC CBY na | Koxn | B/01.7 | (moxyposens) 7
ocHoBe T3 1 HOpMaTHBHOI KBanuQuKamu
JOKyMEHTalu1
e Opn X Jememonons
Kon PerucrpaunoHHblii HOMep
OpuUrUHaJIa pohecCHOHATBFHOTO
CTaHaapTa
Tpynossie Anamusz KJI u T3 na paszpaborky MUC CBY B uactu TpeGoBaHuil K
JNENCTBUSA TEXHOJIOTUH IPOU3BOJICTBA
ObocHoBaHME BbIOOpA MapUIPYTHOM TEXHOJIOTUU
Pa3zpabotka mapuipytabix kapt TII uzroronenns MUC CBY
PacyeT TeXHOJIOTHYECKNX PEKUMOB OTEpaluii
Pa3pabotka onepannoHHsix kapt TTI
Odopmienne TexHonorndeckon gokymentamnuu Ha TII, cornacoBanme
€€ B COOTBETCTBHHU C YCTAaHOBJIEHHBIMH pETJIaMEHTaMH
HeoOxonumeie PaGotath ¢ HOpMaTUBHON JOKYMEHTAIHEH
yYMEHUS Pabotath B cucreme aBTomaruzaimu npoektupoBanus (CAIIP)
noarotoBku TJI nia npousBoactea MUC CBY
HeoOxonumeie Texnonorus npousBoacrsa MHC CBY
3HAHUS CrangapTsl U1l MIOATOTOBKH TEXHOJIOTHYECKON JOKYMEHTAIIUU
CAIIP noxarotoBku T/1
Hpyrue OTBETCTBEHHOCTh 32 KayeCTBO TEXHOJIOTUYECKOH TOKYMEHTAIlMH Ha
XapaKTEPUCTUKHU npousBoacTeo MUC CBY

3.2.2. TpynoBasi pyHKIUA

IInanupoBanue ¥ OpraHu3anus
COTIPOBOXKICHUS YpoBern

HaumeHnoanue Kon | B/02.7 | (moayposens) 7
TCXHOJIOTHYCCKOI'0 IMpo1ecca KBaTHDUKALH
npousojactea MUC CBY

[Ipoucxoxaenne 3anMCTBOBAHO U3

P o Opurmman X
TPYAOBOH QYHKIUH OpHrHHaja
Kon Peructpannonnsiii Homep
OpUrHHaja poQecCHOHANIBHOTO

cTaHaapra

pr,Z[OBBIC TecToBrIi 3aITyCK, COIPOBOKACHUC U KOHTPOJIb BBIIIOJIHCHU
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NENCTBUA

Heo0xomumele
YMEHHUS
HeobOxonumMeie
3HAHUS

Apyrue
XapakTePUCTUKHU

TEXHOJOTMYECKHUX Olepaluil B X0/1€ U3TOTOBJIEHMSI SKCIIEPUMEHTAIbHOMN
naptuu MUC CBY

AHanu3 1aHHBIX U3MEPEHUS IIapaMeTPOB TECTOBBIX CTpyKTyp MUC
CBUY, BHeceHuE MPEIJI0KEHUMN 110 KOPPEKIIUU PEKUMOB B
TEXHOJIOTMYECKYIO JOKYMEHTAIUIO

ConpoBoKJIeHHE YCTAaHOBUBILETOCS TEXHOJIOTMYECKOI0 MpoLecca
npousBojictBa MUC CBY: popmupoBanue 6a3 1aHHBIX U3MEPEHUS U
KOHTPOJISI, COCTAaBJIEHNE IPOTOKOJIOB U AKTOB KOHTPOJISI IapaMETPOB
MUC

AHanu3 1aHHBIX U3MEPEHUN U KOHTPOJIS, IPEAIOKEHNS 00 N3MEHEHNN
napametpoB TII

IIpoBOANTH aHAIM3 TEXHOJOTUYECKON TOKYMEHTALIUU

PaboTtaTh Ha YaCTH TEXHOJOTUYECKOr0 000PYAOBaHUS

Cranpaptel Ha T/I: HOpMaTUBHAs JOKYMEHTAIUs OTpaciii, OpraHU3alu
Ha TEXHOJIOTHYECKUE TIPOLIECCHI

OcnoBssl TexHosornu MUC CBY

Cucrema meHemxMenTa kadectsa (CMK)

[MpodeccuonanpHasi eATEIBHOCTh, HAMpPABICHHAs HAa COTJIACOBAHUE
paboT rpymnibl HHKEHEPOB-KOHCTPYKTOPOB U HHKEHEPOB-TEXHOJIOTOB

3.2.3. TpynoBasi pyHKuusA

Pa3pa®oTka METOJUKHU BXOJIHOTO,
MEKONEPALMOHHOTO U
BBIXOJIHOTO KOHTPOJIS IPH Yposeb

HanmenoBanmue Kon | B/03.7 | (momypoBenn) 7
IIPOU3BOJCTBE R —
HaHoreTepocTpykTypHeix MUC
CBY

IIpoucxoxaenue 3aMMCTBOBAHO U3

P R Opurmnan X
TPYAOBOH QyHKIHU OpUTrAHAJIA
Kon PerucrpaunoHHbIit HOMep
OpUTHHAaJIa po(ecCHOHATBFHOTO

TpynoBbie
JIeCTBUSA

HeobOxonumeie
YMCHHUS

cTaHgapra

Anamuz T3 B yactu TpeOOBaHMI K TapamMeTpaM UCXOIHBIX MaTEPUAJIOB
BBITNIOJIHEHMSI OTAEIBHBIX oneparuii npu usrorosiennn M1C CBY
Pa3paboTrka meroauk, BBIOOp 00OPYAOBAaHHS BXOJHOTO KOHTPOJIS
MaTepHaloB, Ucnoap3yeMblx B npousBojgctse MUC CBY: noanoxkex,
METaJJIOB, TUAJIEKTPUKOB U JIp.

Pa3zpaboTka MeToAMK, BBIOOp 000OpYNOBaHMS MEMKOIEPALUOHHOTO
KOHTPOJISI Ha TECTOBBIX CTpYyKTypax u anemeHnrax MUC CBY

Pa3pabotka Meroauk, BHIOOp 00OpPYAOBaHUS BBIXOJHOTO KOHTPOJS Ha
TecToBbIX cTpykTypax 1 MUC CBY

PykoBOICTBO MpOBEIEHUEM BCEX BUI0B KOHTPOJIS

dopmupoBaHue 6a3bl JaHHBIX BCEX BUA0B KOHTPOJIS

Cratuctuueckas o0paboTKa JaHHBIX KOHTPOJIS ¢ 0(hOpMIIEHUEM
MPOTOKOJIOB U 3aKIOUYCHUN

PaboTath Ha 060pyI0BaHUN BXOHOTO, MEXOMNEPALIMOHHOTO U
BBIXO/IHOT'O KOHTPOJIS IIPU MPOU3BOICTBE HAHOTE€TEPOCTPYKTYPHBIX
MHC CBY
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Heo6xonumeie Metoas! konTposst napametrpoB MUC CBY u TexHOIO0THYECKUX
3HAHMS IIPOLIECCOB

Hpyrue OTBeTCTBEHHOCTH 3a KOHTpoJb kauecTBa MUC CBY
XapaKTepUCTUKU

3.2.4. TpynoBasi pyHKIIUA

HanmenoBanne

becnnatHasa nmHua B Poccun 8 800 555 44 38

88005554438@mail.ru

Peanuzanusg TeXHOJIOrMU Ha
OCHOBE 3JIEKTPOHHOM
auTorpadun

YpoBeHb

(moxypoBeHb)
KBaJTU(PUKAIIHA

Kon | B/04.7

IIpoucxoxaenue

TPYHOBO# hyHKIMN

Tpynossie
JEHUCTBHUS

HeoOxonnmere
YMEHHUS

HeobOxonnmeie
3HAHUA

HApyrue

XapaKTepUCTUKU

3anMCTBOBAHO U3
OpUTHHANIA

Opurunan X

Kon
OpUTHHANA

Peructpaunonnsiii Homep
po¢eCCHOHAIBHOTO
cTaHzAapTa

Anamu3 KJI u T3 B wactu tpeboBanmii k peanuzamuu TII Ha ocHOBe
AIIEKTPOHHOM IUTOrpaduu

Texnuveckas nmpoBepka UcxonHbIX ¢ainos Tonojorun MUC CBY nmns
IPOBEICHUS SJIEKTPOHHOM JIUTOrpadun

PykoBOACTBO MOATOTOBKOM MOJIOKEK JJIsI TPOBEACHHUS OIEpaIuid
HKCHOHUPOBaHMS (HOTOPE3UCTOB HA YCTAHOBKE AJICKTPOHHOM
auTorpaduu

[ToaroToBka ycTaHOBKH 3JIEKTPOHHOM JIMTOrpaduu K MPOBEICHHIO
ONEPALMI MPOPUCOBKHU TOMOJIOTHH

PykoBOICTBO peanusanueil onepannuii pesucT-npoLuecCuHra rnocie
AKCIIOHUPOBAHUS MOI0KEK

W3mepenne napaMeTpoB TECTOBBIX CTPYKTYp U anemeHToB MUC CBY
Ha MOJIOKKE, 0(OpMIIEHUE NTPOTOKOJIA U BHECEHUE TaHHBIX B 0a3y
JAHHBIX y9acTKa AJIEKTPOHHOH IUTOrpaduu

Ilepenava nMoaI0KKU Ha CIEAYIOIIAN y4aCTOK B COOTBETCTBHH C
MapuUIpyTHOU KapTOH

PernameHnTHble pabOThI IO TECTUPOBAHHUIO YCTAHOBKH 3JIEKTPOHHOM
JUTOTpapuu

PabotaTh ¢ HOpMaTUBHON JOKYMEHTAIHEH

Pa6otate B CAIIP moarorosku T/ mst mponsBoactea MUC CBY

MeTopl 2IEeKTPOHHOM JIUTOTpahuu

Texnonorus npousoactsa MUC CBY Ha 0CHOBE 3JIEKTPOHHOI
auTorpaduu

CranpapTel 1715 TOATOTOBKY TEXHOJOTHYECKOW TOKYMEHTAUU

CAIIP moarotoBku (aitsioB TOMOJIOTUH JJIs SJIEKTPOHHOM uTOrpadun
OtBeTcTBEHHOCTH 3a KauecTBO TII, 0CHOBaHHOrO Ha IIEKTPOHHOMN
auTorpadun

3.2.5. TpynoBasi pyHKIUA

HanmenoBanne

Peanuzanus TexHosorun Ha VpoBeHs
OCHOBE TIPOEKIIMOHHON Kon | B/05.7 | (momyposenn) 7
aurorpaduu KBaTU(DUKAITHA
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IIpoucxoxaenue

3anMCTBOBAHO U3
Opurunan X

TPYAOBO# HyHKIMN OpHUTHHAIA

Tpynossie
JEUCTBHUS

Heo0Oxonnumeie
YMCHHS
Heob6xonumele
3HAHHS

Jlpyrue

Kon PerucrpannoHHbIii HOMep
OpUrHHANA podecCHOHAIBHOTO
cTaHjapra

Anamuz KJI u T3 B uwactu TpeboBanuii k peanusanuu TII Ha ocHOBe
MPOEKIIMOHHOH JInTOrpaduu

TexHuueckass npoBepka UCXoAHbIX ¢aitnoB Tononorun MUC CBY nns
M3TOTOBJICHHS (POTOIIA0IOHOB

PykoBoacTBo U3TOTOBJIECHUEM KOMILIEKTA (doTormabnoHoB B
cooTBeTCTBHH ¢ T3

PyKkoBOZICTBO MOATOTOBKOM MOAJIOKEK ISl IPOBENCHHUS
nocneaoBaresbHOCTH onepauil TII, o0CHOBaHHOTO Ha MPOEKIIMOHHOMN
aurorpaduu (poromutorpadun)

[ToaroroBka ycTaHOBKM MPOEKIIMOHHOW JTUTOrpaduu K MPOBEICHUIO
onepauun

PykoBoACTBO peanuzanueit mocie10BaTeIbHOCTH ONepaui
n3rorosiieHuss MUC CBY noce 3KkCOHUpOBaHUS MOII0KEK
N3mMepenne mapaMeTpoB TECTOBBIX CTPYKTYp U anemenToB MUC CBY Ha
MOJIJI0KKE, O(pOPMIIEHHE TPOTOKOJIA M BHECEHUE JAHHBIX B 0a3y JaHHBIX
y4yacTKa NMPOEKLMOHHON uTorpaduu

[Tepenaya mom0KKH Ha CIEAYIOMIUN y4acTOK B COOTBETCTBUU C
MapIIPyTHON KapTOH

PernamenTtHbIie pabOTHI IO TECTUPOBAHHUIO YCTAHOBOK MPOSKIITMOHHON
auTorpadun

PaGotath ¢ HOpMAaTHUBHON JOKYMEHTAIIHEH

Pa6orats B CAIIP noarorosku T/ mist mpoussoactsa MUC CBY
Texnonorus npousBojactsa MUC CBY Ha ocHOBE NMPOEKIIMOHHOM
mutorpaduu

CrangapTsl Juisl IOATOTOBKH TEXHOJIOTUYECKON JOKYMEHTALMH

CAIIP noarotoBky (aitioB TOMOJOTHH JIs TPOEKLIMOHHON TUTOrpadun

OTtBeTcTBEeHHOCTH 3a KauecTBO TII mpoekimonHoit nutorpadpuu

XapaKTepUCTUKU

3.2.6. TpynoBasi pyHKIUSsA

Opranmzanus padoThI O

MHOBBIIICHUIO BBIXOJ1a T'OJHBIX YpoBeHs

Haumenosanne | MUC, pazpabotka T3 mis Kon | B/06.7 | (momyposens) 7
KOPPEKTHPOBKH KB UKALHH
TEXHOJIOTHUYCCKUX onepaumﬁ

Mpowwsaone | Opuus X e

Kon PerucrpannonHsiit HoMep
OpHUTHHANA po(HeCcCHOHATLHOTO
CTaHIapTa

Tpynossie

Pa3pa60T1<a METOJHNK CTaTUCTHUECKOM 06pa6OTI(I/I AAaHHBIX 11O YPOBHIO
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JEUCTBUA OTKJIOHCHH MMapamMeTpoB ¥ Opaka Ha IIaCTUHAX
HaHorerepocTpykTypasix MUC CBY

AHanu3 NpUYKUH OTKJIOHEHHUH, OTKAa30B U CBS3bIBAHUE X C UCXOIHBIMU
rapamMeTpaMu MaTepUaioB I'e€TePOCTPYKTYP, TEXHOIOTHUECKUX
orepanuii, TOnoJoruu

CocraBieHue nporpaMMbl TOMOJHUTEIbHBIX UCCIEIOBAHUN U
U3MEPEHUMU

[lonroroBka pekOMeH1allMU IO YCTPAHEHUIO IPUYMH OTKIOHEHUN
napameTpoB u Opaka MUC CBY

Pazpabotka T3 11 KOPPEeKTUPOBKH TEXHOJOTHUECKUX ONeparui u
JIPYTUX MEPONPUATHUN HA OCHOBE aHAM3a MPUYNH OTKIOHEHUHN
[apamMeTpOB U OTKA30B
HeoOxonumeie Pa3pabaTbiBaTh U BlIaIeTh METOAMKAMU CTATUCTUYECKOW 00pabOTKU
YMEHUS JTAHHBIX

BJ'Ia,Z[eTL MCTOAMKAMH MCKOIICPALUOHHOI'O KOHTPOJIA
AHaJ'II/I3I/IpOBaTI> PE3YJIbTATHI OKCIICPUMEHTOB

PazpabatsiBats T3
Bmagets meTomonorueit CMK

HeoOxonumeie Meroas! IIIaHUPOBAHUS IKCIIEPUMEHTA

3HAHUA MeTo1bl 1 METOJIMKH CTaTUCTHYECKOIO aHaJIn3a
Teopust 10ITyCKOB U TEOPHS UYyBCTBUTEIBHOCTH

Hpyrue OTBETCTBEHHOCTH 3a MPOIEHT Bbixoa rogasix MUC

XapaKTCPUCTHKH  J[esTeNnbHOCTh, HAIIPABJICHHAS HA PEIICHHE 33/1a4 MTOBBIICHHUS
3¢ (HEeKTUBHOCTH OpraHU3AINH

3.3. O6o001meHHas TpyaoBasi GyHKIIHS

OcyiecTBieHNE TPOEKTUPOBAHUS U
HN3roTOBJICHUA METOAAaMU SITUTAKCUH YpoBeHb
HanmenoBanmue Kox C 7
HaHoreTepocTpyKTyp it OTP u KBATH(DHKALIH
npousBoactsa MUC CBY
IIpoucxoxaenue
. . 3auMCTBOBaHO
0600IIEHHON TPYI0BO Opurunan X
13 OpUTHHaIa
GbyHKINH
Kon Peructpaunonnsii
OpHUrHHaja HOMED
po(hecCHOHATBFHOTO
cTaHaapra

Bo3moxHbBIE
HanuMEHOBaHU
IOJDKHOCTEU

Benymumii nHXKEHEp-TEXHOIOT
HNuxenep-texHosor

TpeGoBanus k
00pa3oBaHUIO U
00yUeHUIO

Briciiee 06pa30BaHHe - CIICHUAJIUTET, MarucTpaTypa

TpeboBaHus K ONBITY
MPAKTUYECKOU pabOThI

He menee ogaoro roga pa60TBI B JOJDKHOCTH MHIKXCHEPA-TCXHOJIOTa

OcoOblie ycrmoBus

[IpoxoxkaeHue 06s13aTENbHBIX MPEIBAPUTENBHBIX (TIPU
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JI0IycKa K pabote

MOCTYIUIGHUU Ha pa0doTy) U MePUOAUYECKUX MEITUIIUMHCKUX
0CMOTpPOB (00CeI0BaHMiT) B YCTAHOBJICHHOM 3aKOHO/1aT€IILCTBOM
MOPSJIKE;

WHCTPYKTaX 1O 0€30MacHOMY BEJACHHUIO padboT

JlononHuTENBHBIE XapaKTEPUCTUKH

HaumenoBanue noxkymenrta | Konx

HaumeHoBanue 6a30BO# rpYMITBL, TOKHOCTH
(mpodeccun) WM CrienuaIbHOCTH

becnnatHasa nmHua B Poccun 8 800 555 44 38

88005554438@mail.ru

OK3 2111 OU3MKH, XUMUKHA U CIEIUAAIUCTBI POJICTBEHHBIX
npodeccuii. Du3uku
2113 @OU3HUKHU, XUMUKHU U CHIEIUATUCTBI POJICTBEHHBIX
npodeccuit. XuMUKH
EKC - HNuxenep-rexHoaor
OKCO 5507002 DnekTpoHMKA U MUKPOAJICKTPOHHKA

01.04.04 ®usuueckas JIEKTPOHUKA, TEXHUUECKHE HAYKU

3.3.1. TpynoBas pyHKIUSI

IIpoBeneHue pacuera napameTpoB
TEXHOJIOTMYECKOT0 IpoLecca
YpoBeHb
AMUTAKCUAIIBHOTO BBIpAIIMBaHUS
HaumenoBanue Kox | C/01.7 (moypoBeHs) 7
HaHOT€TEPOCTPYKTYP Ha KBaTMDUKAIHH
MO/IJIOKKAX, IPUMEHSIEMBIX B
CBY-3nexTpoHuKe
IIpoucxoxaenue
. 3anMCTBOBAHO U3
TPyZOBOM Opurunan X
opurnHaza
GbyHKIIH
Kon PerucrpannoHsslii Homep
OpuUIruHaia po¢eCCHOHATBHOTO
CTaHaapTa
TpynoBsie Anamuz T3 nHa paszpaborky MUC CBY B wactu TpeOoBaHMA K
JNEeUCTBUS MarepuaiaM U THIY HaHOT€TePOCTPYKTYpPbI
ObocHoBaHME BbIOOpA MAILIMHBI JUIsI IPOBEJICHUS AITUTAKCHH
Pacuer TeXHOTOrHYECKNX PEKUMOB BBIPALIUBAHUS SITUTAKCUATBHBIX
CJIOEB
MonenupoBaHue pocta reTepocTpykryp ¢ npumenenuem TCAD
Pa3paboTka TeXHOIOrH4YECKON JOKYMEHTAIIMH Ha U3TOTOBJICHHE
TETEPOCTPYKTYP
HeoOxonumeie Pabortats Ha MalIMHAX MOJIEKYIISIPHO-TTY4€BON AMUTAKCHH
yMEHUS
HeobOxonnmeie Texuudeckuili aHTIHHCKUN S3BIK
3HAHUS OCHOBBI MaTepUATIOBEICHNUS MOITYITPOBOJJHUKOB U T€TEPOCTPYKTYP
MeToabl SIUTaKCUH JIJIs1 TPOU3BOACTBA T€TEPOCTPYKTYP,
MPUMEHSIEMBIX B HaHO3JIeKTpoHuke CBY
Paborta ¢ ycTaHOBKaMu CBEpXBBICOKOTO BaKyyMa
Hpyrue OTBETCTBEHHOCTH 32 KaYECTBO UCXOAHBIX MaTepuanos a1 MUC CBY

XapaKTepUCTUKU
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3.3.2. TpynoBasi pyHKIIUA

HaumenoBanue Tonroroska 1 KBamHQuKalys Kox | C/02.7 er())(;];i)li)[;seﬂb) 7
MalIlUH K POCTY IPOAYKLUU N A———
e Opmas X oo
Kon PerucrpaunoHHbiii HOMep
OpuUruHaia poheccCHOHATFHOTO
cTaHapTa
Tpynossie BeinosiHeHMe persaMeHTa MOJArOTOBKM MamuHbl K InposeneHuto TII
JEUCTBUS BBIPAILMBAHUSA HAHOT€TEPOCTPYKTYPBI
IlonroroBka MatepuasnoB I IPOBEAEHUS JITUTAKCHH
[IpoBeneHue pocta HAHOTETEPOCTPYKTYP B cOOoTBETCTBUM C T11
Heob6xonumeie PaboTaTh Ha MalIMHaX MOJIEKYJISIPHO-Ty4€BOM AMUTAKCUU
yMEHUS
HeobOxonnmeie Texuuueckuili aHTIUHCKUAN SI3BIK
3HaHUSA OCHOBBI MaTepUaIOBEEHUS TIOTYIIPOBOAHUKOB U F€TEPOCTPYKTYP
TexHonorus: MOJIEKyISIPHO-IYy4€BON AMUTAKCUU
Paborta ¢ ycTaHOBKaMu CBEpXBBICOKOTO BaKyyMa
Hpyrue OTBETCTBEHHOCTH 3@ Ka4ECTBO UCXOAHBIX MaTepuanos a1 MUC CBY
XapaKTEPUCTUKH

3.3.3. TpynoBasi pyHKuus

OrnpeneneHne METOIUK YposeHb
HaumenoBanue | TECTHPOBAHMS KaueCcTBa Kon | C/03.7 | (momypoBsensn) 7
SIUTAKCUAJIBHBIX CIIOEB KBanM KAy
o Sl
Kon PerucrpaunoHHbiii HoMep
OpUTHHAJA npoheCCHOHATBHOTO
cTa”ngapTa
Tpymnossie BBIGOp METO/IOB M TEXHUYECKUX CPEICTB IS TECTUPOBAHHS
NEeNACTBUS SMUTAKCHATBHBIX CIIOEB HAHOTETEPOCTPYKTYP
M3MepeHne OCHOBHBIX TAPaMETPOB B MPOIECCE IMUTAKCHI
M3MepeHune mapaMeTpoB BEIPAIIEHHBIX CTPYKTYP MPHU 3aBEPIICHUH
nporiecca AMUTAKCUU
dopmupoBaHue 0a3bl JaHHBIX PE3YJIbTATOB TECTUPOBAHUS M U3MEPCHHUS
Heo6xonumele PaGorath ¢ mpuboOpaMu ¥ yCTaHOBKAMU H3MEPEHUS ITapaMeTPOB
YMEHHSI HAHOTETEPOCTPYKTYP
Heo0xonumeie MeTo/1pI K3MEPEHHUS 1 TECTHPOBAHHMS [TApaMETPOB HAHOTETEPOCTPYKTYP
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3HAHUA OCHOBBI MaTepUATIOBEIEHHUS MOITYITPOBOJJHUKOB U T€TEPOCTPYKTYP

Hpyrue OTBETCTBEHHOCTH 3a KaUeCTBO UCXOAHBIX MaTtepuanoB a1 MUC CBY
XapaKTepUCTUKHU

3.3.4. TpynoBasi pyHKuus

HpOBe)IeHI/Ie CTaTUCTHYCCKOI'O
aHajin3a MoBCACHHA YCTAHOBKHU BO

BpeMs UCCIIENOBaHMUA, YpoBeHb
HanmenoBanue | cTaTUCTHYECKOE conmpoBoxaenne | Kox | C/04.7 | (momyposens) 7
10 Ipyninam NpoayKIUH 1 KBayHUKaIIu

KOHTPOJIb Ka4€CTBa 110
CHCLII/I(I)I/IKaI_II/II/I 3aKa34MKa

IIpoucxoxaeHue X 3auMCTBOBaHO U3

TPYAOBOH hyHKIHU Opurunan OpUTHMHAJIA
Kon PerucrpaunonHsiit HoMmep
OopuUTHHAJIA po(heCcCHOHATBLHOTO
cTaHJgapTa
Tpynossie @®opmupoBanue 0a3bpl JaHHBIX MAPaMETPOB YCTAaHOBKH BO BpeMs
JNEUCTBUS peann3anum rnpouecca pocTta
AHanu3 MyTeM CTaTUCTHUYECKOM 0OpabOTKM TOYHOCTH BBIMOJIHEHUS
omnepauui U pe3yapTara pocta
AHanu3 JaHHBIX CTATUCTUYECKOH 00pabOTKH 00 OTKIIOHEHUSX B
peanusaiuu pocta U BbIpabOTKa KOPPEKTUPYIOIIUX JEHCTBUMN B
CIIEIyIOILEH 3arpy3Ke
OdopmiieHre cIaTOUHBIX TOKYMEHTOB C cepTU(hUKaTOM
HAHOIE€TEPOCTPYKTYP IS 3aKa3yuKa
HeobOxonumeie [IpoBOAUTH CTATUCTUYECKUIN aHAIIU3
YMEHHUS OdopMIIATE TPOTOKOIBI M cepTU(UKATHI (TTacTIOpTa) MPOAYKIIHH
Heo6xonumeie MeTobl cTaTHCTHYECKOH 00pabOTKH JaHHBIX
3HAHUA Teopus 1 pakTHKa yIpaBIeHUs TEXHOJIOITMYECKUMU IIPOLIECCAMU
Hpyrue OTBETCTBEHHOCTH 32 KaYECTBO UCXOAHBIX MaTtepuanos a1 MUC CBY
XapaKTepUCTUKU

3.4. O6o0meHHas TpyaoBasi (yHKIIHS

[TpoBenenue OTP mo pa3pabotke

YposeHnn
Haumenosanne = 0a30BBIX TEXHOJOTHUYECKHX IporieccoB | Kox | D 7
KBaM(UKAIIU
MUC CBY
IIpoucxoxaenue
N . 3aMMCTBOBAHO U3
0600IIEHHON TPYAOBOI Opurunan X
OpHUrHHAIA
¢GhyHKINH
Kon PerucrpaunonHsrii
OpUrHHaja HOMeEp
poeCCHOHATBHOTO

cTaHgapra


http://профстандарты.рф/

I'IPOCDCTAHD,APTbI.PCD becnnatHaa nmHua B8 Poccun 8 800 555 44 38

BHegpeHnune. Attectauma. Ceptudukauma 88005554438@mail.ru

Bo3moxHble Benymuit HHXEHEP-TEXHOJIOT

HaUMEHOBAaHUsA

JOJKHOCTEN

TpeGoBanus Briciiee oOpa3zoBaHue - CEIUAINTET, MarUCTpaTypa

00pa3oBaHUIO U

00y4YeHHIO

TpeGoBanus k onbiTy | He MeHee oiHOro rosia paboTsl B JOKHOCTH HHKEHEPa-TEXHOJIOTa

MPAaKTUYECKOMN

paboThI

Oco0ble ycroBus [TpoxosxaeHne 00s3aTENbHBIX MPEIBAPUTENBHBIX (IIPH

JoIrycKa K padote MOCTYIUIEHUHU Ha paboTy) U NEPUOAUYECKUX METULIUHCKUX
O0CMOTpPOB (00CIIeI0BaHUI) B YCTAHOBIEHHOM 3aKOHOJIaTEILCTBOM
MOPSIIKE;
MHCTPYKTaX M0 0€30MMaCHOMY BEICHHIO paboT

JlomonHUTEIbHBIE XapaKTEPUCTUKH

HaumenoBanue 6a30BOi rpyMIIbl, TOJDKHOCTH
HanmeHnoBanue qokymMeHTa Kon
(mpodeccrn) WU CIEUATBHOCTH
OK3 2111 ®DU3HKU, XUMHUKH U CIICITUATTUCTBI POJICTBEHHBIX
npodeccuii. Du3nku
2113 OU3NKHA, XUMHUKH U CTICITUATHCTHI POJICTBEHHBIX
npodeccuil. XUMHKU
EKC - HuxeHep-TexHonor
OKCO 5507002 DnexTpOoHHKA U MUKPO3JIEKTPOHUKA
01.04.04 @usnueckas IEKTPOHUKA

3.4.1. TpynoBas pyHKIusS

Ananus KJI u T3 Ha npoBenienne

OTP, onieHka TOCTUKUMOCTH VpoBeHb
Haumenosanue | 3aMaHHBIX apameTpoB MUC Kox | D/01.7 (o LypoBEHE) 7
CBUY 1o BeIOUpaeMoii niu KBaMpuKaLIm

3aJJaHHON TEXHOJIOTHU

[Ipoucxoxaenne 3anMCTBOBAHO U3
N Opurmpan X
TPYAOBOH QyHKIHU OpHUTHHANA
Kon Peructpaunonnsiii Homep
OopuUrMHaIa podecCHOHATBFHOTO
cTaHaapTa
TpynoBbie AHaM3 SKCIEPUMEHTAIBHBIX JAaHHBIX MPEABIIYITNX pa3padoToK
JIEeUCTBUSA O1ueHKa JOCTHXXKUMOCTH napaMeTpoB IYTEM MOJCIUPOBAHUSA OCHOBHBIX

AJIEKTPUYECKUX U IKCIUTYyaTAlMOHHBIX MApaMETPOB, a TAK)KE TEXHOJIOT MU
HM3TrOTOBJICHUS aKTHMBHBIX M IMacCUBHEIX 3jieMenToB MUC CBY
Opranu3anys NpoBEACHUS IKCIIEPTHBIX OIIEHOK JOCTHKUMOCTH
3a/IaHHBIX HapamMeTpoB 1o T3

PazpaboTtka npemnoxenunit o koppekuuu T3 va OTP (B ciryuae
KPUTHYHOCTH JOCTHKEHUS OT/IEIBHBIX ITApaMETPOB)
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Heo6xonumeie Pa3pabaTeiBaTh ¥ BIAJETh METOAMH MOJCITUPOBAHUS DJIIEMEHTOB U
YMEHHUS MUC B CBY gmnanasoune

Bnangets MeToaMKaMU S3KCIEPTHBIX OLIEHOK
Bnanetrs metononorueit CMK

Heo6xonumeie MeTo bl MOIETMPOBAaHNUS AKTUBHBIX U MACCUBHBIX 1eMeHTOB MIUC
3HaHUSA CBY

MeToauKN SKCIIEPTHBIX OLICHOK
Hpyrue OTBETCTBEHHOCTH 32 KOPPEKTHOCTD OLIEHKHU T3 Ha peann3yeMocCTb
XapaKTepUCTUKU

3.4.2. TpynoBast pyHKIHS

Onpenenenue 0a30BbIX

TEXHOJIOTHYCCKUX ITPOLECCOB, YpoBeHL
HaumenoBanue | IPUMEHSEMBIX MATEPHUAJIOB U Kox | D/02.7 (moaypoBeHs) 7
000pyIOBaHUS JUIS U3TOTOBJICHUS KBaTHQUKAIIHT

onbITHBIX 00pa3ioB MUC CBY

IIpoucxoxaenue 3anMCTBOBAHO 13
TPYIOBO# hyHKIMK Opurunan X OpuUruHaua
Kon Peructpaunonnsiii Homep
OpUTHHaNa npoQecCHOHANTBHOTO
CTaHmapra
TpynoBsie Amnanu3 texaudeckoro 3ananus Ha OTP, onpenenenue 6a30BbIX
NEUCTBUA TEXHOJIOTHYECKHUX MPOUECCOB s peanusanuu ueneir OTP
O6ocHOBaHNE IPUMEHEHHUS MATEPUAIIOB, UCIIOJIb3yEMbIX ITPH
npousBoacTtee MUC CBY
PazpaboTtka nepeunst 0600py10BaHUs IS pean3aIlii TEXHOJIOTHIECKOTO
npouecca npoussoacrsa MUC
Pa3paboTka TeXHHKO-3KOHOMUYECKOTO 00OCHOBAHUS BHIOPAaHHBIX
peLIeHNI
3ammra Ha HTC 000CHOBaHHBIX TEXHOJIOTUYECKHX PEIICHUI
peanuzanuu OTP
HeobOxonumeie OdopMIsTh TEXHUYECKUE PEIICHHS B BUJIE TIOSCHUTEIHHOMN 3aITUCKH,
YMEHUS MIPE3EHTAIINH, COTJIACOBBIBATh UX B COOTBETCTBUM C YCTAHOBJIEHHBIM
periaMeHToM U npeacTasisaTh Ha HTC
Heo0xonuMbie CucTeMHBII aHaIN3
3HAHUS HopMmaTtuBHas jokyMeHTaIus 1 OMUCcaHus 0a30BbIX TEXHOJIOTHUECKUX
MPOLIECCOB

OCHOBBI MaTEpHUATIOBEICHUS TPUMEHUTEIBHO K A1eKTpoHnke CBY
MeToauky mpoBeICHHS TEXHUKO-YKOHOMUYECKUX UCCIIEA0BaHUN TIPH
MIPOU3BOACTBE BHICOKOTEXHOJIOTUYHOM MPOAYKIIUHI
Hpyrue [IpodeccuonanpHast AesITETLHOCTD, HAIPABICHHAS HA Pa3BUTHE
XapaKTEPUCTUKA  WHHOBAIMOHHBIX pa3pabOTOK

3.4.3. TpynoBas ¢pyHKIUSA

CornacoBanue NpUHUMAEMBbIX VpoBeHb
HanmenoBanue | pEIICHUN C PEICTABUTEIISIMHU Kon | D/03.7 (momypoBeHs) 7
3aKa3unKa, KOHCTPYKTOPCKUMU KBaTHQUKaLH
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MOIpa3/IeICHUSMU,
METPOJIOTHYECKOM CITY>KO00H 1
JPYTMMU CMEKHBIMU
CTPYKTYpaMH OpTraHU3aIUH

IIpoucxoxnenue

TPYIOBO# HhyHKIMK

3anuMCTBOBAHO U3
OpUTHHANIA

X

Opurunan

Kon Peructpannonnsiii Homep
OpHUruHalIa poQeCcCHOHAIBHOTO
cTaHmapra
Tpynossie Pa3paboTka KomIiekca COrIacoBaHHBIX MEPONPUATUN IO YIYUIICHHIO
NeNCTBUS napaMeTpoB TexHojoruueckoro npouecca 1 MUC CBY
CuCTeMHBIN aHAN3 BIMSIHUS TPUHUMAEMBIX COTJIACOBAHHBIX PEIICHUN
Ha KaUE€CTBEHHOE U KOJMYECTBEHHOE YIYyYIIEHUE OCHOBHBIX MIapAMETPOB
TexHoyiornueckoro npouecca u MUC CBY
Heobxonumbie [IpuHMMaTh COTIaCOBAHHbBIE PELICHUS
YMEHUs Bnanets metogomorueit CMK
HeobOxonumbie CucTeMHbINH aHaIN3
3HAHUS Teopust ¥ MpakTHKa TPUHATUS ONTUMATBHBIX PEIICHUNA
[IpornieccHbIl METO/T CUCTEMBI MEHE)KMEHTA KaueCTBA
Hpyrue OTBETCTBEHHOCTh 32 KOHEUHBIHN pe3ysbTat, yAOBIETBOPSIOMNN
XapaKTePUCTUKU  3aKa3uMKa U UMEIOLIUN NePCIEeKTUBY MPOU3BOICTBA 3JIEKTPOHHBIX

komnoHeHT CBYU-TexHuku

3.4.4. TpynoBast pyHKIHS

Homvenopare | Y MPABIEHAE KOMAHI0if 110 Kox  DJ04.7 E;%‘;‘;;Z‘;e%) 7
peanuzauuu OTP KBaITHQHKAIHH
roreamene | Opmma X oo
Kon PeructpannonHsiit Homep
OpUTHHANA poheccHoHaTBFHOTO
CcTaHaapTa

TpynoBsie [TocTaHOBKa YaCTHBIX 3a/1a4 UCCIEAOBATEICKUM U TIPOU3BOICTBEHHBIM
JIeHCTBUSA KOJIJIEKTUBAM JIJIsI JOCTH>KEHUSI OCHOBHOTO pe3ysibTaTa

KoHTposb 1 o11eHKa TOCTUKEHHUH 3a/IaHHBIX PE3YIbTATOB
Heobxonumbie JlexommosupoBath T3 6€3 moTepu CUCTEMHOCTH
yMEHUS [TpyHUMATE COTJIACOBAHHBIC PEIICHUS

Bnagers meromonorueit CMK
Heo6xonumeie CucTteMHBIM aHAIN3
3HaHUSA Teopus 1 npakTHKa IPUHATUS ONTHUMAJIBHBIX PEIIEHUN

[IpouieccHblli METO CUCTEMBI MEHEI)KMEHTA KaueCcTBa
Hpyrue OTBETCTBEHHOCTH 32 BBINOJIIHEHHE Beex TpedoBanuit T3 na OTP

XAPAKTCPUCTHKU
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V. CBenenust 00 opranuzanusx — pa3padoTunKax
npoeCCUOHAIBLHOIO CTaHAapTa

4.1. OTBeTCTBEHHAs OpraHu3alus-pa3paboTUNK

®ony nHPPACTPYKTYPHBIX U 00pazoBarenbHbIX nporpamMm (POCHAHO)

I'enepanbublil TUPEKTOP Caunapenko Anppei ['eHHanbeBUY

4.2. HaumeHOBaHUS OpraHU3aInii-pa3paboTInKoB

1. | ABroHOMHas HEKOMMepYecKkas opranmu3zaius «HarmonanbHOe areHTCTBO pa3BUTHSA
kBanupukanuii», ropox Mocksa

3A0 «HayuyHo-nipousBoacTBeHHas ¢pupma «Mukpany», ropoa Tomck

OAO HHMMU IonynpoBOogHUKOBBIX MPpUOOPOB, ropoa Tomck

000 «HII® «Cencepus», ropox Tomck

000 «HII® «Cubtponukay, ropog Tomck

000 «PU», ropon Tomck

N o gl A~ e

denepanpHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEIKIACHUE BBICIIETO
npodecCHOHATFHOTO 00pa3oBaHus « TOMCKHIA TOCYJapCTBEHHBIN YHUBEPCUTET CHCTEM
ynpasieHus 1 paanodnnekTpoHukn» (TYCVYP), ropon Tomck

106wmepoccuiickuii k1accupukaTop 3aHATHIA

206mepoccuiickuii kTaccuGUKaTOp BUIOB IKOHOMUUECKOH AEATENbHOCTH

i Tpukas Munsapasconpassutus Poccuu ot 12 anpens 2011 r. Ne 302u «O6 yTBepsKIeHUM TepedHel BPEIHBIX U
(unM) OmacHBIX NMPOM3BOACTBEHHBIX (PaKTOPOB M pabOT, NMPH BBHINOJHEHUH KOTOPBIX MPOBOJSTCS 00s3aTeNbHbIC
NIPEABAPUTEIbHBIE W IIEPUOJUUYECKUE MEIMUIMHCKHE OCMOTPbI M IOPAIKA MPOBEICHUST 00A3aTEIbHBIX
MIPEABAPUTENBHBIX (TIPH TOCTYIUICHHH Ha PaboTy) W IEpUOAMYECKUX MEIUIHMHCKHX OCMOTpOB (0OcCienoBaHui)
pabOTHHMKOB, 3aHATHIX HAa TSDKENBIX padoTax W HA paboTax ¢ BPEAHBIMU W (WIIM) ONACHBIMH YCIOBHSMH TpPYIa»
(3apeructpupoBano B Mwuntocte Poccum 21 okrsadps 2011 r. Ne 22111), ¢ m3MeHeHHeM, BHECEHHBIM IIPHKa30M
Mumnszapasa Poccuu ot 15 mast 2013 . Ne 296H (3apeructpupoBano B Munrocte Poccun 3 uronst 2013 1. Ne 28970)
VE miHBIH KBaJTU(UKAITMOHHEIN CITPAaBOYHUK JOJDKHOCTEH PYKOBOIANUTENEH, CIICIIHAIIICTOB U CITyXKAIINX
YOOuIepoccHiickril Kaccu(puKaTop CenuaIbHOCTEH 0 00pa30BaHHUIO
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