TEXHUYECKOE 3AIAHUE

Ha BBIMOJHEHUE cocTaBHOM yacTu pador HUOKTP
10 CO3/IaHUIO0 BBICOKOTEXHOJIOTUYHOI'O IIPOU3BOACTBA

C yd4aCTUucM pOCCHfICKOFO BBICIICTO y‘{€6HOFO 3aBCACHMUA 110 TEMC:

«Pa3paboTka uMNopTo3aMelaKileil TeXHOJIOTUN U3TOTOBJIEHUSI KOMIIO3UTHBIX TPYO
AJISl OCBOEHUS TPYAHOU3BJIEKaeMbIX 3aacoB HeTH, B TOM YHcJie BHICOKOBS3KOIi, U
A00bIYH YIJIEBOAOPOA0B B APKTHYECKUX YCJIOBHUSAX M HA OCJI0KHEHHOM (oH/Ie
CKBAKUH)



1 OcnoBanue pias nposeaenuss HUOKTP

Horoop ©Ha mnpoBenenue HHUOKTP wmexny OOO HIII «3aBog
CTEKJIOMIAcTUKOBBIX TpyO» 1 MI'TY um. H.O. baymana ot «19» suBaps 2016 r. Ne
422.01-16\01 (manee — JMorosop), IloctaHoBnenue IlpaBurenncTBa Poccuiickoit
®epnepanuu ot 09.04.10 r. Ne 218 «O Mepax rocy1apcTBEHHON NOAAEPKKN Pa3BUTHSA
KOOMNEpalluid POCCUMCKUX BBICHIMX Y4YEOHBIX 3aBEACHUN W  OpraHU3aLM,
peanu3yINX KOMIUIEKCHBIE IIPOEKTHI 110 CO3JAHUI0 BBICOKOTEXHOJOTMYHOTO
IIPOU3BOJICTBAY.

2 T'onoBHoM ucnoauuresb> HUOKTP

denepanbHOE TOCYJAPCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUpEkKICHUE
BBICHIETO MPO(EeCCHOHAIBHOTO 00pa3oBaHust «MOCKOBCKUH TOCYJIapCTBEHHBIM
TEXHUUYECKHI yHUBepcuTeT uMeHu H.D. baymanay.

3 lleas Boinoinenuss HUOKTP

Pa3paboTka TEXHOJOTHU M3rOTOBJICHUS KOMIIO3UTHBIX TPYyO W (PaCOHHBIX
W3JICTIUI  JUISI OCBOCHHS TPYAHOM3BJICKAGMBIX 3alacoB HEPTH, B TOM YHCIIC
BBICOKOBSI3KOM, W JOOBIYM YTJICBOAOPOJOB B AapKTHYECKUX YCIOBHSIX W Ha
OCJIO)KHCHHOM (DOH/Ie CKBaKUH (nasiee — TeXHOI0THA).

[Ipu ocBOEHUM TPYTHOM3BIEKAEMBIX 3amacoB He(TH, JOObIYE B apPKTHUECKHUX
YCIOBUSAX M HA OCJOKHEHHOM (OHJIe CKBOXUH HedTeq00bIBAIOIINEe KOMIAHUU
CTJIKUBAIOTCS C TMPOOJEMON KOPPO3MOHHOI0 W3HOCA CTaJbHBIX TpPy6. B
pe3ynbrate, BO3HHUKAET HEOOXOJIHMMOCTh PEryJsipHOM 3aMeHbl TPYyOONpPOBOIOB U
AKCIUTyaTallMOHHBIX ~KOJIOHH, 4YacTOoTa KOTOpPOW OIpeaensercs KOPPO3UOHHOU
AKTUBHOCTBIO TPAHCIIOPTUPYEMBIX CPEJl U MTOYBBHI.

B ormnuune oT ctanu cTeknorniacTUK (OCHOBHOW MaTepuai JIJisi U3TOTOBIICHHUS
KOMITO3UTHBIX TPyO) 3amMeHbl He TpeOyeT, T.K. 00JiajjaeT BBICOKOW CTOHMKOCTBIO K
XUMHYECKOM U DJIEKTPOXMMHUUYECKOW KOPPO3UH, HHEPTEH K KHUCIOTaM, COJISIM,
miesio4aM,  CEpPOBOJOPOA- W KUCIOPOAOCOACPKAIIUM  COCIUHEHUSM,  YTO
obecrieurBaeT JOJITOBPEMEHHOCTh PabOThl TPYyOONPOBOAOB M AKCIUTYaTaIIMOHHBIX
KOJIOHH M HHU3KHE SKCIUTyaTallMOHHBIC 3aTpaThl (OTCYTCTBHE HEOOXOAMMOCTH B
OONUIIOBKE, W3OJSIMM, KATOMHOW W [Ip. 3alluTe, NPUMEHEHWHW WHTHOUTOPOB
KOpPPO3HH).

4 Texunueckne TpeOOBaAHUSA

4.1 Xapakrepucruka NPOXYKIHH, U3IrOTOBJICHHE KOTOPOH
ol0ecneunBaeTcs pa3padaTbiBaeMbIM TEXHOJIOTMYECKHM IPOLECCOM

4.1.1 PazpabarpiBacmasi TexHoOJIOTHS MOJDKHA 00€CIIEUMBATh W3TOTOBJICHHE
KOMIIO3UTHBIX TPYO U (PaCOHHBIX M3JEIUIN CO CIEAYIOIMNMU XapaKTEPUCTUKAMU
4.1.1.1 HauMeHOBaHUE TPOYKIIUU:
- TpyOsbl creknormnacTukoBbie HacocHO-kKoMmpeccopHbie (CIT HKT);
- TpyObl CTEKJIOIIIACTUKOBBIE 00CAIHbIE;
- TpyOBbl CTEKIIOIIACTUKOBBIC JINHEIHBIE;



- DacoHHbIE U3JENUS CTEKIOIIACTUKOBBIC: MY(THI, OTBOJBI, TPOMHHUKHU, MEPEXOT-
My(TBI, (pIaHLBI.

4.1.1.2 0CHOBHO€E Ha3HAUYE€HUE MPOTYKLIHUHU:
TpyObl u QacoHHbIe M3AETUS TpeaHA3HAYCHBI AJII OCBOCHHS TPYTHOHM3BICKACMBIX
3armacoB HE(PTH, B TOM 4YHCJIE BBICOKOBSI3KOH, M JOOBIUM YIJIEBOJOPOJIOB B
ApPKTUYECKUX YCIOBUAX M Ha OCIIOKHEHHOM (POHJIE CKBAXKHH, & UMEHHO:
- TpyOBl CTEKJIOIJIACTUKOBBIE HACOCHO-KOMIIPECCOPHBIE W CTEKIOIIACTUKOBBIE
obcanHpie - 1 o0ycTpoicTBa cucteM HedTecOOpa; MOAACPKAHUS IJIACTOBOTO
JABJICHUS; COOPY)KCHHS JHU(TOBBIX KOJOHH, KPEIUICHWsS HE(TSIHBIX, Ta30BBIX U
BOJ103a00PHBIX CKBAXKHUH;
- TpyObl CTEKJIOIUIACTUKOBBIE JMHEWHBIE W (acOHHBIC W3AENUs — A
TPaHCTIOPTUPOBKH TEXHUYECKOW BOJbI, HEPTH U ra3a ¢ KOHIEHCATOM, a TaKKe s
TPAHCIIOPTUPOBKH PACTBOPOB  COJEH, KHUCIOT W JPYIHX XUMpPEAareHTOB, K
BO3/ICHCTBHUIO KOTOPBIX MaTepuaj TPyO XUMHUYECKU CTOEK.

4.1.1.3 BHemHUH BU U TOTPEOUTEIHCKUE CBOMCTBA TIPOTYKIIUHU:
1) Ilo BHenIHEMY BUAY U MOTPEOUTEIILCKUM CBOMCTBaM TPYOBI U (DACOHHBIC M3ICIIHSI
JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSM, YKa3aHHBIM B TadimIe 1.

Tabmumna 1
HaumeHnoBaHnmue HOPMA
noxkasareJjs
LBeT OT CBETJIO-XKEJITOr0 10 TEMHO-KOPUUYHEBOT'O
1333 (150707 8:)% 0 Hapy:xHble 1 BHYyTpEeHHHUE TTOBEPXHOCTH TPYO U

W3JICNIUNA JTIOJKHBI OBITh TJIAJIKUMU, OJHOPOIHBIMU,
0e3 pacciaoeHul, paKOBUH, YTIIIyOJICHUH, TPEIIHH,
1apanyH U UHOPOJHBIX BKITFOUEHUN

Y CIIOBHBIN BHYTPEHHUI ot 50 1o 200
TMaMeTp, MM

JlmuHa TpyO, M ot 0,2 10 9,14
MakcuMaJIbHOE 3HAUEHUE 30,4
HOMHHaJIbHOTO JaBieHus1, Mlla

J{nana3zoH MaKCUMaJbHBIX ot 150 no 180
Temiieparyp, °C

["apanTupoBaHHOE He MeHee 12
KOJINYECTBO CITyCKO-

noabeMHbix onepanuii  (CIIO)

TUTS CTEKJIOTIJIACTUKOBBIX

HaCOCHO-KOMITPECCOPHBIX TPYO.

DIEKTPONPOBOIUMOCTH (ns
JTMHEHBIX TPYO):

VY nenpHOE 00beMHOE

5
DIIEKTPUYECKOE COMPOTUBIEHUE,| HEe Oonee 10
Om/m




2) [lo ¢u3nko-MeXaHWYECKUM IOKa3aTeslssM TpyObl U (haCOHHBIE WU3AENUS JTOJKHBI
COOTBETCTBOBATh TPEOOBAHUM, YKa3aHHBIM B TaOIHIIE 2.

Tabnuma 2
No | HammeHoBaHue nokas3aTtens Epurnna Benuunna
U3MEpEHUs
1. | OxpyxHOU MOIYNb YIIPYTOCTH, HE MEHEE I'Tla 22,0
2. | OceBoil MOZlyJIb YIIPYTOCTH, HE MEHEE I'Tla 13,0
3. | OKpyXHOU NIpesie1 IPOYHOCTH I'Tla 0,26-0,31
4. | OceBoli npeses MPOYHOCTH I'Tla 0,18-0,2
5. | IlnoTHOCTH Kr/M° 1800-2100
6. | CreneHb OTBEpXKJICHUS, HE MEHEE % 95
7. BopomnorioiieHue, He 6oiee % 0,15
8. Coneprxanue MoJMMEPHON 4acTu % 17,0-27,0
9. Koadhduruent nuHeHOTO pacimpenus, He x10°rpax® | 15,7
Oosee
10. | Tennonposoguocts npu 20 °C, He Gonee Bt/™m °C 0,26
XUMHYECKast CTOMKOCTh:
- UI3MECHECHHE MacChl 00pasiia U CoepKaHus
11. . % 3,0
MOJIMMEPHOU YacTu (cBsi3yromero) mnociue 20
CYTOK B CpeJIe COJITHOM KUCJIOTHI, HE OoJiee
12. | Cpok 3KcIuTyaTaiyy, He MeHee JeT 50

4.1.1.4 TpeboBaHus K yMaKOBKE, MapKHPOBKE, TPAHCIOPTUPOBAHUIO, YCIOBHIM
XpaHEeHUs MPOAYKIUU

1) TpeGoBanusi k ymakoBke. TpyObl YNakoBBIBAIOTCS B JI€PEBSHHBIC MAJIJICTHI,
dacoHHbIe W3NETUS — B JIEPEBAHHBIC SMIMKUA. Mexny TpyOamu MPOKIaJbIBAIOTCS
MSITKUE JIOKEMEHTBI, IS 3alUThl TPYO OT MEXaHMYECKUX MOBPEXKICHUN B MPOIECCe
TPaHCTIOPTUPOBKHU. [Ipy yMakoBBIBAHUHM TPYO HCIOJIB3YIOT CPEACTBA CKPEIICHUS
rpy3oB 1o 'OCT 21650 wnu npyrue cpeacTBa, MO KauyeCTBY HE HUXKE yKa3aHHBIX.
CoenuHeHus: JOMKHBI  OBITh  3alIUIICHBI OT TOBPEXKICHUS  CIIEIUATBHBIMU
IJIACTUKOBBIMU IPOTEKTOPAMM.

2) TpeOoBanus K MapKuUpOBKE. MapKUpOBKa IOJDKHA COJEpKaTh 00O3HAUYCHHE
MPOIYKIIMY, HAaUMEHOBAHME WM TOBAapPHBIM 3HAK MPEANPUATHSA, TelehOH U CalT
W3TOTOBUTENS, HACHTU(DUKAIMOHHBI HOMEpP W3JEIHs, BEITWYMHY HOMHHAIBHOTO
NABJICHUSI, YCJIOBHBIM BHYTPEHHUN AUaMETp, JAaTy W3rOTOBJIEHUsA. BpicoTa 3HAKOB
MapKHUpPOBKU JIOJDKHA OBITh HE MEHEE TpeX MWUIMMETPOB, W pPaCIOJIOKeHa Ha
pacctossanu 0,6+0,8 MeTpa oT HummenbHOTO KOHIA TpyOnl u 2030 MM OT TopIia
(hacoHHOTO H3/CIHS.

3) TpeOGoBanusi K TPAaHCIOPTUPOBKE M YCJIOBHSM XpaHeHUs. TpyOnl u (acoHHBIE
W3JENHsl  TPAHCHOPTHPYIOTCS  JIIOOBIM  BUAOM TpaHCHIOPTa C  COOJIIOACHUEM
COOTBETCTBYIOIIUX MPaBUJI MEPEBO3KU TI'PY30B, AEHUCTBYIOUIMX JIsI AAHHOTO BHAA
TpaHcnopTa. I[lpu TpaHCHOPTUPOBKE M XPAHEHUU MOJ HUXKHUU PO TPYO M MEXKIY
psAlaMu HEOOXOJIUMO MOJKIIAbIBATh JIEPEBSIHHBIE MPOKIIAJIKU TOJIIMHOW HE MEHEe
40 mMm. PacctosgHune Mexay NpoKIaJKaMu MO JJIUHE TPYO AOMKHO ObITh 2,0 + 2,5 M.
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He nomyckaercs TpaHCHOpPTUPOBKAa M XpaHeHUE TpyO HaBasioM. Beicora mtabeneit
TpyO MpHU TPaHCHOPTUPOBKE M XPAHEHUH HE JIOJHKHA MPEBBINIATH IBYX METpoB. [Ipu
XpaHeHuu TpyO W u3nenuil 0osiee MIECTH MECAIEB, OHU JOJDKHBI OBITh MOMEIICHBI
Mo/ HaBeC, 3alIUIIAIONIMNA UX OT MOMAaIaHKs IPSMbBIX COJTHEUHBIX JTyUeH.

CpOK TOIHOCTH:

CpOK TOJTHOCTH U XPaHEHUS CTEKJIOIUIACTUKOBBIX TPYO U (pacOHHBIN M3Ienuit
HE OIpaHUYECH.

4.2 TpeGoBaHus K pa3padaTbiBaeMbIM TEXHOJIOTHYeCKUM MpoLeccam

4.2.1 IlepeyeHb TeXHOJOTHYeCKHMX OINepanuii, BXOAAINIMX B COCTaB
pa3padaTbiBaeMOro TeXHOJI0rH4ecKoro npomuecca

Pa3pabarbeiBaeMblii TEXHOJOTUYECKUI MPOLIECC BKIIOYAET B €0l ClIEIyIOIIHE

TEXHOJOTUYECKUE ONePaLIUU:
1. KO1 - Bxo/1HO# KOHTPOJIb OCHOBHBIX MaTEPHAIOB (3aUMCTBYETCS)
2. TO1 - Pexxum npeABapUTEIHLHOTO HArpeBa OMPaBKU B MeUU (3aUMCTBYETCS)
3. TO2 - TloarotroBka OCHOBHBIX KOMIIOHEHTOB K paboTte (opabaThiBaeTCs B 4acTU
NIPUMCHCHHS HOBBIX CHIPEBBIX MATEPUAJIOB)
4. TO3 - IlpuroroBieHue CBA3YyIOMIEro (CMoJia + OTBEPAUTEND), MEpEMEIINBAHNUE.
(3aumcTByeTCs). [IpuroroBiieHre TUKCOTPOITHON CMeCH (3aUMCTBYETCS)
5. TO4 - HamoTKa CTEKJIOMIaCTUKOBOM TPpYyObl/pacoHHOT0 M3enus (1opabaThiBaeTCs
B YaCTH NMPUMEHEHHUS HOBBIX CHIPHEBBIX MATEPHAIIOB)
6. TOS5 - TepmooOpaboTKa CTEKIOIUIACTUKOBOM TPYyObI/(DaCOHHOTO M37eIus
(3auMCTBYyETCS)
7. TO6 - OxyaxkieHre ONPABKH C U3ACITUEM (3aUMCTBYETCS )
8. TO7 - PactipeccoBka u3ziesinii (3aMMCTBYETCSA )
9. TO8 - Mexanuueckas obOpaborka. Hapeska HapyxHOW pe3pObl (i TpyO)
(3auMCTBYyETCS)

10. KO2 - KonrtponbHas (mopabaTbiBaeTcsi B 4YacTU HOBBIX TpeOOBaHUU K
COCJIMHECHUSM )

11. TO9 - Meramm3anus COCIMHCHUN JMHEHHBIX CTEKIOIUIACTUKOBBIX TPYO
(pa3pabatwiBacTCs)

12. TO10 - TIlpomyBka wu3aenuii, HAHECEHUE JlaKa, YCTAHOBKA IPOTEKTOPOB
(3auMCTBYyETCA)

13. KO3 - KonTponbHas onepauus. [ 'ugpoucnsiTaHue (3auMCTBYETCS).

4.2.2 HopMbl " KOJHYECTBEHHbIC MOKA3aTeJH TEXHOJIOTHYECKOr0
npouecca
PazpabareiBacmass ~ TexHornorust  gomkHa ~ oOecreyuBaTh  CIEIYIONINE
MOKa3aTeNu:
1) npouszBoguTenbHOCTh — HE MeHee 900 mor.M TpyObl yciIOBHOTO Auamerpa 63 MM B
CYTKHU;
2) ynenbHbIN pacxon sHeprun — He 6omnee 135,7 kBr/gac (wnm 3,57 kBT.4/mor.m).

4.2.3 TexHu4eckne XapaKTePUCTUKU TEXHOJOTHYECKHUX ONepanui
PazpabateiBacmast TexHosorusi JojKHa  oOecrneuyrBaTh TEXHUYECKUE
XapaKTEPUCTUKHU TEXHOJIOTMYECKHUX Olepaluil, NpuBeAeHHbIE B TabuIe 3:
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Tabmuna 3

HaunmenoBaunue craguu

ITapameTpbl TEXHOJIOTMYECKOTO MIPoLEeCcca

(omepanun) HaumenoBanue 3HaueHue
Texnomornueck | Ilpenens | Ilpenensn | Kputn
ast HopMa HO 0 4ecKoe
Mun. | Makc. | 6e30macH | IOIyCTUM
oe oe
1 2 3 4 5 6 7
1. TO1 - Pexxum | Temneparypa B 18 50 18 60 80
MPEBApUTEIILHOTO HArpeBa | Me4u
OTIPaBKH B IICYH. PEIBAPUTEILHOT
0 HarpeBa (mpu
HEOOXOJUMOCTH),
°C
2. TO2 - [TloaroroBka | Temnepatypa 18 50 18 60 70
OCHOBHBIX KOMIIOHEHTOB K | cMoutbl, “C
pabore. Temmneparypa 18 50 18 60 70
otBepautens, ‘C
3. TO3 - IIpurorosnenue | [IpoaomKUTEIEHO 60 - - HE MEHEe | MEHee
cBs3yromero  (cmoma  + | CTh 60 30
OTBEPJIUTEIH), TepeMeITNBaHUS
nepeMennBaHue. CBSI3YIOILIETO, CEK
[Ipurorosnenue
THUKCOTPOITHOM CMECH.
4. TO4 - HamoTtka | Ckopocth 10 155 10 186 200
CTEKJIOIIACTUKOBOM HaMOTKH, 00/MHH
TpyOBI/(haCOHHOTO W3CIHSI.
5. TOS - TepmoobOpaboTka | Temneparypa B 75 220 75 240 240
CTEKJIOTUIACTUKOBOM neyun
TpyObI/(haCOHHOTO M3ACTHUA. | TTOJMMEPU3AIIH,
°C
6. TO6 - Oxnaxnenue | Temneparypa, °C 18 60 18 70 75
OTIPABKH C U3JICTIHEM.
7. TO7 - PacnpeccoBka | Temneparypa, °C 18 60 18 70 75
U3EIIUH. JlaBnenue B 0,8 1,0 0,8 0,6 1,2
ITHEBMOCHCTEME,
Mlla
8. TO8 - Mexannueckas | [aBieHue B 0,8 1,0 0,8 0,6 1,2
obpaboTka. Hapeska | mueBMocucteme,
HapyxHOW  pe3pObl  (mms | Mlla
TpyO).
9. TO9 - Merammmzauus | JlaBaeHue B 0,8 1,0 0,8 0,6 1,2
COeIMHEHU N JMHEWHBIX | THEBMOCUCTEME,
CTEKJIOTJIACTUKOBBIX TPYO MITIa
10. TO10 - IIponyska | CooTHOIIEHNE 100:3 | 100:5 100:3 100:5 100:5
W3JIeNHi, HaHECeHHe JaKa, | Jlaka u
yCTaHOBKA MPOTEKTOPOB. OTBEPAUTEIS, BEC.
4acTH




4.2.4 TpeOoBaHusl K KA4eCTBY TEXHOJIOTMYECKOI0 Mpoiecca
Pa3pabateiBacmass ~ TexHomoruss  J1OobKHa  0OecleYUBaTh
ITOKa3aTeIN KauyecTna:
1) JomycTuMbIil MPOLEHT BbIX0Aa TOAHON MpoayKuuu — 99,5 %, He MeHee;
2) Cpok sKcIuTyaTalluK CTEKJIOTUIACTUKOBBIX TPYO U u3nenuii — He mexee S50 Jer.

cleyoume

4.3 TpeGoBaHu4 K CHIPbI0 M MaTepUaIaM
4.3.1 B paspabateiBaemoii TeXHOJIOTMU JOJDKHBI UCIOJIB30BATHCS MaTEPUAIIbI
U ChIpbE, YKa3aHHbIe B Tabmue 4:

Tabnuia 4
No | HaumenoBanue I'oCT, OCT, PernamenTupyemsblit 3HayeHue
n/n CBIPbS, CTIL, TY, MoKa3aTesb MoKa3aTess
MaTepua’os, peryiaMeHT WIn
MOJTYTIPOAYKTO METOJMKA Ha
B MOATOTOBKY
CBIPbsI
1 | CrexnopoBunr | Texnonoruuecku | l.JIuHeiHas MIOTHOCTD, t€X 735-1200
1 perJaMeHT 2.Pa3peIBHas Harpyska, He MeHee 40
cH/tex
3.MacoBag noid Baaru, % He 6omnee 0,10
4 MaccoBas qoJIs BellecTBa 0,50+0,80
YAQISIEMOTO TIPH
IIPOKaIUBaHUU, %o
5.BpemMst mponuTKu B He 6oiee 60
ATIOKCUIHOM CMOJIE, C
2 Cmorna Texnonoruueckn | 1./IlmHamMuueckas BI3KOCTh 4000+12000
1 periaMeHt nipu 25°C, mlla«c
3. DOOKCUIHBIH 170+195
DKBHUBAaJICHTHBIN Bec, I /7KB.
3 OtBepautens | TexHONIOTHYECKH 1. AMMHHOE YHCIIO, 500+700
il permamMeHT mgKOH/g
2.Bsi3kocth mpu 25°C, He 6onee 1500
Mmllaxc

4.3.2 HowmenknaTypa TMNpPUMEHSEMBIX MapOK W AaCCOPTHUMEHT CBHIPbS W
MaTepHaJIOB JOJKHBI OBITh MUHUMATHHBIMH.

4.3.3 Ilpumenenue neQUIMTHOTO W JAPArOlIEHHOTO CBHIPbS M MAaTE€pPUAJIOB
JIOJIKHO OBITh MUHHUMAJTHHBIM.

4.4  TpeGoBanus
00CTy:KUBAHUS
4.4.1 Pabouue u mpelebHbIE YCJIAOBHS BBINOJHEHHS] TEXHOJOTHYECKOI0
npouecca
4.4.1.1 PazpabatbeiBacMasi TeXHOJIOTUSI TOJKHA BBINOJIHATHCS MPU pabOdYnX U
MpeAeIbHBIX YCIOBUSAX IKCIUTyaTalluH, YKa3aHHBIX B TaOIUIE 5:
7
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Tabmuna 5

YcloBU€E BBIIOJHEHUS TEXHOJOTUU

[IpuroroBieHNE TUKCOTPOITHON
CMEcCH.

TO4 - HamoTka
CTEKJIOIJIACTUKOBOM
TpyOBl/(paCOHHOTO U3/IEIHSI.
TO6 - OxnaxaeHue onpaBKu C
W3JICITHEM.

TO7 - PacnpeccoBKa U3/EIUM.
TOS - Mexanndeckas
obpaboTka. Hapeska HapyxHOI
pe3bObI (1151 TPYO).

TO9 - MeTtannu3zanus
COeIMHEHNH JIMHENHBIX
CTEKJIOIIJIACTUKOBBIX TPYO
TO10 — IIpoayBka u3aenui,
HAaHECEHHUE JIaKa, YCTAaHOBKA
MPOTEKTOPOB.

KO2 — KonTponbHas.

KO3 - KontponbpHas onepanus.
['mnpoucneiTanue.

HaumenoBanue 3HayeHue
TEXHOJIOTUYECKOH ONEpalvuU Hamveronas [IpenensHO
e PaGouee
JIOITYCTHUMOE

KOI1 - BxogHo# KOHTPOJIh TeMIieparypa 16...27 35
OCHOBHBIX MaT€pUAJIOB. OKpYyKaromen
TO?2 - [TogroToBKa OCHOBHBIX | cpenbl, °C
KOMIIOHEHTOB K padoTe.
TO3 - [IpuroroBnenue OTHOCHUTEJIbHA 20 - 65% 80% mipu 23°C
CBs3yloIIero (cmoina + sl BITAXKHOCTh
OTBEPJAUTEID), BO3/1yXa
nepeMenivBaHue.

4.4.2 TpeOoBaHuA K COCTAaBY M KBaJIM(PUKAIMU OOCIYKHMBAKIIETO
TeXHOJIOTHYECKHIi Mmpouecc nmepcoHana
4.4.2.1 Pa3pabarpiBaemast TeXHOJIOTHS TOJKHA OOCTY>KUBATHCS TIEPCOHATIOM B
KOJIMYECTBE M C KBATH(UKAIMEH, yKa3aHHBIMH B TabnuIe 6:

Tabnuia 6

Ne HaumeHoBaHMe JOKHOCTH,
/1 CMEeLUAIBHOCTH, podeccuu

Komnuectso

TpeOyemas kBanupukanus

OnepaTHBHBIN EpCOHA:

1 Beiciiee n160 npogdeccroHanbHo-

1 | HavanbHUK NpOU3BO/ICTBA (Ha 1Be TEXHUYECKOe 00pa3zoBaHMe, CTaX pabOThI
JIMHUN) HE MeHee 2-X JIeT.
2 | Umxenep-TexHosor 3 Briciiee TexHndyeckoe o0pa3oBaHue MO
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(Ha nBe CHEUATBHOCTH XUMHYECKAsI
JIMHUH) TEXHOJIOTHUSI, CTAXX PabOTHI HE MeHee 3-X
JIeT.
Omneparop - Opuraaup 8 Cpennee, cpeHe-clieUaIbHOE
3 | YCTRHOBOK H3IOTOBJICHNS (a sBe o0pa3oBaHue, cTax padOThl HE MEHee 2-
CTEKJIOTTACTUKOBBIX X JIeT.
N JIUHUN)
KOHCTPYKIUH
Oneparop ycTaHOBOK 56 Cpennee, cpeHe-crieaIbHOE
4 | MBTOTOBICHHUS (na sBe oOpa3oBanue, 06e3 cTaxka padoThI.
CTEKJIOTTACTUKOBBIX
N JIUHUN)
KOHCTPYKIUH
DKCIUTyaTallMOHHBIA IEPCOHAIL:
1 Briciiee Texanueckoe oOpa3zoBaHue 10
5 | Mexanuk (Ha 1Be CIEMATBbHOCTH MaIIMHOCTPOEHHE, CTaXK
JIMHUH) paboThl HE MeHee 3-X JIeT.
4 [TpodeccnonaibHO-TEXHHUUECKOE
6 | Cnecapb-peMOHTHHK (Ha 1Be o0pa3zoBaHue, CTaX pabOThI HE MEHEe 2-
JIMTHUH) X JIET.
1 Briciiee Texanueckoe oOpa3zoBaHue 110
CTHEeNUATBHOCTH ABTOMAaTHKA U
7 | CepBUC-UHXKEHED (Ha nBe
yIIpaBJIeHUE, CTaX PabOTHI HE MEHee 3-X
JIUHUN) et

4.4.2.2 OnepaTUBHBIN U IKCIUTyaTAIMOHHBIA MEPCOHAI JIOJDKEH ObITh 00y4eH
paBWJIaM TEXHUKHU 0€30MaCHOCTH M OXPaHbl TpyAa.

4.4.3 TpeOoBaHus MO IKCIUIYATAIIMOHHBIM PEKUMAM TEXHOJOTHYECKOIr 0
npouecca

4.43.1 PaspabarbiBacmass TexHomoruss Jo/kHa (YHKIMOHMpPOBATh B
CIIEYIOLINX PEXKUMAX:
1) OoCHOBHOH peXuM, KOTJa TEXHOJIOIMuecKkoe o0opyaoBaHHE (DYHKUHMOHHPYET B
HOJTHOM 00BEME C MapaMeTpaMu, YCTAaHOBJICHHBIMU TEXHOJIOTMYECKUM PETJIAMEHTOM.
2) AeXYpHBIN pexXUM — IpU cO0e IPOrpaMMbl HAMOTKH CTEKJIOIIACTUKOBOU TPYOBI.

4.4.4 TpeOGoBaHusl IO BpeMeHU HeNPEPHIBHOM MJIM IUKJIUYECKOH PadoThI
TeXHOJIOTHYeCKOro mpomuecca

4.4.4.1 Pa3pabaTeiBaeMblii TEXHOJOTHUYECCKUNA IPOIIECC JTOHKEH 00ecreurnBaTh
KPYTJIOCYTOYHYIO HETPEPHIBHYIO paboTy ¢ OCTaHOBaMHM HAa TEXHHYECKOE
oOcnyKrBaHHE HE 00Jiee YETHIPEX YaCOB U HE YaIllle JBYX pa3 B HEJEINIO.

4.4.5 TpeOoBaHusi MO YCJAOBHUAM IKCIUIYaTAIUM TEXHOJOTHYECKOr0
npouecca B ABapUHbIX CUTYalUsSIX

HomxHa ObITh oOOecriedeHa aBapuifHash OCTAHOBKAa pa3pabaTbiBaeMOu
TexHomornu Npu BO3HUKHOBEHHUH CJICTYIOIINX CUTYaLIHA:
1) BBIXO/ TEXHOIOTHUUECKUX MapaMETPOB 3a MpeJIeNibl YCTAHOBICHHBIX 3HAUCHUMH;
2) BHE3aMHOE OTKJIIOYEHUE 3JIEKTPOIHEPTHUH;
3) BHe3amHOe OTKJIIOYEHUE MOAAUYH CHKATOT0 BO3/1yXa;
4) BHE3aMHOE OTKJIIOYEHHE BEHTUIIALINY;
5) 3aropanue, mmoxap B MPOU3BOJICTBEHHOM MOMEILICHHH.

ABapuiiHasi ocTaHOBKa pa3zpadaTeiBaeMoil TexHonoruu He A0KHa:
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1) co3maBaTh OmacHOCTH ISl pabOTAIOIIETo MepcoHana;
2) co3maBaTh OMACHOCTH JIJISl OKPY’KAIOIIEH CPe/Ibl;
3) IPUBOIUTH K BBIXOAY U3 CTPOSI TEXHOJIOTHIECKOTO 000PYAOBAHHSI.

4.4.6
TEXHOJIOTHYeCKOr0 nmpoiuecca
44.6.1
Texnonoruu
TEXHOJIOTHYCSCKUX

TpeOdoBanus

Cucrema
JTOJKHA

K CHUCTEME

AKCILTYyaTallHOHHOTO
o0ecrieunBaTh
apameTpoB,

3aJIaHHYIO
HAJIEKHOCTh U

IKCILIYAaTANHOHHOI' O

KOHTPOJIS
TOYHOCTbD
0€30MacHOCTb

KOHTPOJIS

pa3zpabaTbIiBaeMoit
MOI/ICPYKAHMS
BBITIOJTHCHUSI

TCXHOJIOTHYCCKOro Iponecca NIyTEM TCXHHUYCCKOr0o AMAarHOCTUPOBAHUA W/ Wn

KOHTPOJIA TEXHUYECKOI'O COCTOAHUA TEXHOJIOTUYECKOI'O O6OPYI[OB3HI/I$I u
amnmapaTyphbl, yKazaHHOU B TabiuIe 7:
Tabnuma 7
Ne HaumeHoBaHue HaumenoBanue Bun onpenesienust
n/n TEXHOJIOTHYeCKOM TEXHOJIOTU4€eCKOr0 TEXHUYECKOIr0 COCTOSIHUA
onepanuu o0opyaoBaHus o0beKTa
(anmapartypsl)

1 TOI - Pexum [Ieur mpeaBapUTENTBHOTO KOHTPOJIb TEXHUYECKOTO
MpeABAPUTEIHHOTO HarpeBa OmpaBoOK COCTOSIHUS;

HarpeBa OTpPaBKH B MEYH.

2 TO2 - I[logroroBka [Ieur mpeaBapUTENTBHOTO KOHTPOJIb TEXHUYECKOTO
OCHOBHBIX KOMIIOHEHTOB K | HarpeBa CMOJIbl U OTBEPJUTENS | COCTOSTHUS,
pabote EMKocTH HarpeBa SMOKCUIHOM

CMOJIBI ¥ OTBEPAUTEIIS

3 TO4 - Hamotka Inynapuuk KOHTPOJIb TEXHUYECKOTO
CTEKJIOTUIACTUKOBOM COCTOSIHUS;
TpyOBI/(hacOHHOTO HamoTouHbIii cTaHOK TSl TPYO | TEXHHYECKOE
W3eIus. C IPOrpaMMHBIM YIIPaBJICHUEM | AMArHOCTUPOBAHUE;

YcraHoBKa 1151 HAMOTKH
(hacCOHHBIX U3IEITHHA CO
IYJIAPHUKOM

4 TOS - TepmoobGpaboTka [leub monumepu3aLu KOHTPOJIb TEXHUYECKOTO
CTEKJIOIUIACTUKOBOM [Teub 11t pacOHHBIX U3JENUNA | COCTOSHUS;
TpyOBI/(hacOHHOTO
W3eIus.

5 TO6 - OxnaxaeHue | 3-X MO3UIIMOHHBIN TEXHUYECKOE
ONPABKHU C U3JIETUEM. TUAPABIMYECKUI SKCTPAKTOP | JUArHOCTHUPOBAHUE;
TO7 -  PacnpeccoBka
U3ICIINH.

6 TO8 - Mexanuueckas | Pe3bOoHape3HoOl cTaHOK TEXHUYECKOE
obpaboTka. Hapeska JMarHOCTUPOBAHUE;
HapyXHOW pe3bObl  (ams
TpYyoO).

7 TO9 - Merammzanus VYcraHoBKa 0 METAJUIM3aLUA | KOHTPOJIb TEXHUYECKOTO
COCIMHEHUH JIMHEUHBIX JIMHEVHBIX COCTOSIHUS;
CTEKJIOMIJIACTUKOBBIX TPYO. | CTEKJIOIIACTUKOBBIX TPYO

8 TO10 — IIpoxyBka Pe3bpOoHape3Hoi cTaHOK TEXHUYECKOE
W3/1eNnii, HAaHECEHUE JIaKa, JMarHOCTUPOBAHUE;
YCTaHOBKA MPOTEKTOPOB.

9 KO2 — KonrponbHas. I'mpporectep TEXHUYECKOE

JMAarHOCTUPOBAHUE;
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4.5 TpeGoBaHus 1Mo pecypcocoepexeHuio

4.5.1 PazpabateiBacMast TexHosiorusi JOKHa oOecHeYnBaTh MOKa3aTEIN
pecypcocOepexeHus, TpuBeAeHHbIE B TA0IHIIE &:

Tabmumna 8

Ne HaunmenoBaunue nokasareis 3HayeHue
/o

[Tokasarenu pecypcocoiepiKaHust

1 | Hons (pakTuyeckas wim JOMYCTHMAsi) BTOPHYHBIX MaTePUAITBHBIX -
pecypcoB (K3 0TX0/I0B) B €IMHUIIE TIPOTYKIIUU

2 | KomvecTBo sHEpruu, moTpedIsieMOn TIpU CO3J[aHNH € TUHHIIBI 3,6 kBT.u/mor.m
MPOAYKIIMHU, HE OoJiee

[Tokazarenu pecypcoeMKOCTH (110 TEXHOJOTUYHOCTH)

3 | YenpHas MpOW3BOJICTBEHHAS MATEPHAJIOEMKOCTh BEIIECTBA, -
MaTepuaa

4 | Jlosisg TEXHOJIOTHYECKUX OTXOJIOB CHIPhsI, MATEPUAIOB, HE OoJiee 4,1%

5 | Jlonst TEXHOIOTUYECKHUX TIOTEPh CHIPhs, MATEpHUATIOB, HE OoJiee 5,1%

6 | Koaddunment npuMeHsIeMOCTH CHIpBS, HE MEHEE 0,91

7 | KoaddurnmenTt ncnoap3o0BaHus ChIpbs, HE MEHEe 0,91

8 | Koaddurment ncnonp3oBaHns OCHOBHBIX MaTEPHAIOB, HE MEHEe 0,91

[Tokazarenu sHEProeMKOCTH
9 | YenpHas MpOW3BOICTBEHHAS! JHEPrOEMKOCTh MaTepHaia, He Oosee 32,4 xBr (ycm.
Tpy0ba)

10 | YaenbHBIN pacxol SHEPTOHOCUTENICH MTPU W3TOTOBJICHUH BEIIECTRA, -
Marepuania, He 0oJee

11 | [MonaHas >HEProeMKOCTh MPOAYKIINH, HE OoJiee 135,6 kBt.u

12 | KoaddurmeHT mose3Horo UCnoib30BaHus YHEPTUN, HE MEHEE 0,9

4.5.2 3nadeHus TokazareJedl  pecypcocOepexxeHuss — pazpabarbiBaeMoit
TexHonoruu MOTYT OBITh OKOHYATEIBHO OIPEACIICHBl Ha JTane OMNBITHON
AKCILTYaTaluH.

4.5.3 JlomkHbl OBITH OMpeNeieHbl BUABI M COCTaB OTXOJOB, 00pa3yrONINXCS
IIPY BBITIOJIHEHUH pa3padaThiBaeMoi TeXHOIOTHH.

4.5.4 Ha kaxaplii OTXOJ JOJDKEH OBITh pa3paboTaH MpoeKT TeXHUYECKOTo
nacopta orxoaa B coorBercTBUU ¢ ['OCT 17.9.0.2-99 wunu IloctanoBieHueM
IIpaButrenbctBa P® ot 16.08.2013 1. Ne712 «O mnopsiake MNpOBEACHUS
nacrnoptu3anuu orxoAoB I-1V kinaccoB onacHocTh.

5 TpeGoBanusi Mo 6€30MACHOCTH

5.1 TpeOoBanuss 1o 0e30NACHOCTH BbINOJHEHUSI TEXHOJOTHYECKOI0
npouecca

5.1.1 Pa3zpabareiBaemast Texnomorust mo obmuM TpeOGoBaHHUS 0€30MAaCHOCTH
JoJKHA cooTBeTcTBOBaTh TpeboBanmsim 'OCT 12.3.002-75.

5.1.2 Pa3zpabatbiBaecmasi TexHOJIOTHS JOJKHA COOTBETCTBOBATH CJICAYIOIUM
TpeOOBaHUSM:

1) mo xateropuu B3pHIBOMOXKAPHON M MOKAPHOW OMACHOCTH MOMEUIEHUN U
3panuii mo CIT12.13130.2009 B2;

2) nmo ypoBHIO mnoxapHoi omacHoctu 1o CII 12.13130.2009 — wHe
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II0’KapOOIIACHOE;
3) mo kiaccy onacHocTH BpeaHbix BemecTs mo Canllun 2.2.1/2.1.1.1200-03 —
4 xnacc.

5.2 TpeGoBaHusi 10 00ecreYeHUIO0 OXPAHBI OKPY KAIOLIEH cpebl
5.2.1 Pa3pabatbiBaeMblil TEXHOJIOTMYECKUN MpOLECC JOJKEH 00eCreynuBaTh

TpeOOBaHUs M0 OXPaHe OKPYKaroUIei Cpesibl B COOTBETCTBUH C:
®3 Ne 7 o1 10.01.2002 1., @3 Ne 89 ot 24.06.1998 1., @3 Ne 96 ot 04.05.1999 1.

6 TpeGoBaHMsl K JOKYMEHTAUMHU
6.1 TexHoysoruyeckass W KOHCTPYKTOpPCKas JIOKYMEHTAI[Us
cooTBeTCTBOBaThH TpeOoBaHusiM crannaproB ECT/I u ECKJI.

JOJI?KHBI

7/ TpeOoBaHusl MO BUAaM oOecriedeHusI
7.1 TpeOGoBaHuUsI MO METPOJIOTUIECKOMY 00ecTeYeHHI0
7.1.1 Paboume wmecTa, Ha KOTOPBIX JIOJDKHBI MPOBOJUTHCS ONEpPaALUU
KOHTpOJIs pa3padarbiBaeMoil TeXHONOruu, JOHKHBI OBITH OCHAIIEHBI CPEICTBAMU
U3MEpEeHUH, yKa3aHHbIMU B Tabuuiie 9.
Tabmuma 9

HaumeHnoBaunue
TEXHOJIOTHYECKON
ornepanuu

HaumenoBanue
rapamerpa

HaumenoBanue
cpelcTBa
W3MEPEHUS, TUIT

Jlmana3oHn
M3MEpPEHUS]

[TorpemHocThb

KO1 - BxoaHoii
KOHTPOJIb
OCHOBHBIX
MaTepHaIoB

Temneparypa

BraxxHOCTB

Tepmorurpometp

NBa6H

-20°C+
+60°C
0+98%

+0,3°C

+0,1%

TO1 — Pexxum
[pEABAPUTEIIHLHOTO
HarpeBa OMPaBKU B
[ICYH.

TO6 - OxnaxaeHue
OTIPaBKH C
M3/CIINCM.

TO7 -
PacripeccoBka

1563 (0505 8

Temneparypa

Tepmomerp
Test0925

- 40°C~
+400°C

+0,5°C

TO3 -
[Ipurorosiienne
CBS3YIOLIErO
(cmona +
OTBEPAUTEIIb),
[IepeMeLINBAHKE.
[IpurorosiieHne
TUKCOTPOITHOM
CMECH.

Macca

Becrl
MK 15.2TB21

0,04+15 xr

+10r
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TOS - Temnepatypa TepmomeTp 0+250°C +1,5 %

TepmooOpaboTka Th-080-3

CTEKJIOIIIAaCTUKOBOU

TpyOBl/(pacOHHOTO

M3/1eITHSL.
['eomerpuueckue| IlTaHreHIMPKYIH _

-+ +

[pa3Mephbl: JIMHa [11-1-150 0+150 My 0,05 mm
Tpy0, auaMetpsl | IlltaHreHnupkyns | . N
(pacpy6a, LIL1-11-250 0250 mm 0,05 Mmm

KO2 — Hunmnensd, tena), | lranrennupkyns |

KoHTpoJibHas. HAPyKHBINI II11-11-500 0+500 Mm | 0,05 Mm
TamMeTp [ITanrenriyonHomep| . N
(hacoHHBIX [T-160 0+160 My 0,05 Mm
15631 (S 15071 Becsl anekTponHse | , . N
Macca NC-500 4500 xr 0,2 xr

KO3 - JlaBneHue Masnometp [IM 5002 [0+-60 MIla| 0,25 %

KonTposibHas

orieparnus. Pactsokenue | Manometp [IM-93 (010 MIla| =£1,5 %

FI/IJIpOI/ICHBITaHI/Ie

7.1.2 CpenctBa M3MEpPEHUH, MOJIJIeXKAIIUE roCy1apCTBEHHOMY

METPOJIOTHYECKOMY KOHTPOJIIO ¥ HAJ30PY, JOJKHBI ObITh 1oBepeHsl 1o [TP 50.2.006

8 TpeGoBanusi k pa3paboTKe HECTAHIAAPTHOIO TEXHOJOTHYECKOT0
000pPYy/10BAHMSA M TEXHOJOTHYECKOr0 MPOrPaMMHOI0 odecneyeHus

He YCTAHOBJICHBI.

9 CneunajibHble TPeOOBAHUA

9.1 TpeGoBaHusi K HCTILITAHUSIM TEXHOJOTMYECKHUX MPOIECCOB

9.1.1 Jlna moaTBEepKJACHUS COOTBETCTBUS paszpadarbiBaeMoil TexHoOJIOTHH
npoiecca HactosmemMy TexHudueckoMy 3aJaHdl0 YW HOPMAaTHBHO-TEXHUYECKOM
JOKYMEHTAIIMH JTOJKHBI OBITH TIPOBEICHBI CIICTYIOIINE UCTIHITAHUS
1) npenBapuTenbHbIEC UCTIBITAHMUS;
2) NpUEMOYHBIE UCTIBITAHUS.

9.1.2 Jlna mpoBeeHHs KaXI0TO BHJIa MCIBITAHUHN JOJKHA OBITH pa3paboTaHa
[IporpaMmma u METOJIMKH UCTIBITAHUM.

9.1.3 OOvem HapaOaThIBAEMOW OMBITHONH TMAPTUU MPOAYKIHH JOJDKECH
COCTaBJISTh JJIsl IPOBEACHUSA:
1) npenBapuUTENbHBIX UCTIBITAHUMN:
— CTEKJIOTUIACTUKOBBIE JIMHEHHBIC TPYObI, NJTMHOW HE MEHEee 2 METPOB - HE MeHee 2
Tpyo;
— crexiormuactukoBele HKT u obcagnbie TpyObl, JJIMHOW HE MEHee 2 METPOB - HE
MeHee 2 TpyO KaXKJ10ro BU/Ia;
— (baconnsie uznenus (MyQTbl, OTBOJIbI, TPOMHUKH, IEPEXOa-MYy(PThI, (aHIbI) - HE
MeHee 2 U3eNIMN KaKJI0r0 BHA;
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2) NIpUEMOYHBIX UCTIBITAHUM:

— CTEKJIOIJIACTUKOBBIE JIMHEHHBIE TPYOBI, AIMHON oT 2 10 9,14 meTpa - HEe MeHee 2
Tpy0;

— creksomnactukoBele HKT u ob6caansie TpyOsl, niauHoi oT 2 10 9,14 metpa - He
MeHee 2 TpyO KakJI0To BUJA;

— (haconnsle u3aenus (My(pTsl, OTBOJBI, TPOMHUKH, NEpexo-My(DThl, (IaHIbI) - HE
MeHee 2 U34eUH KaXK0ro BUA.

10 TpeOoBaHusi K NATEHTHOI YUCTOTE H MATEHTOCIIOCOOHOCTH

10.1 [laTeHTHasT YMCTOTa HA METOABI HM3TOTOBIIEHHS M KOHCTPYKTHUBHBIE
pelieHust J1oJbKHa ObIThb obOecrieueHa B oTHoueHuu Poccuiickoii ®epepanuu,
pecniyosnku Kazaxcran u CILA.

11 MMopsinok Boinoanenuss HUOKTP
11.1 Pabora qoiKHA BBITIOMHATHCS B COOTBETCTBUU ¢ TpeboBanusimu 'OCT P

15.201-2000.

11.2 Mecto mpoBeneHHS MPEIBAPUTEIBHBIX M MPUEMOYHBIX HCIBITAHUN —
npousBoacTBeHHBIN 11eXx OO0 HIIIT «3aBoja cTeknomiacTukoBbIX TpyO» T. Kazans.
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