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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
YYEBHOM JUCIHUILINHBI OI1.06 TEXHOJJOTMYECKOE
OBOPYJIOBAHHUE

1.1. MecTo AUCUMIUVIMHBI B  CTPYKTYpe OCHOBHOW mnpodeccuoHAILHOM
o0pa3oBaTesIbHOM MPOrpaMMbI: TPO(PECCHOHANIBHBIN UK Kak ollienpodeccruoHanbHas
JTUCIUTUTHHA.

VYyeOHast AUCUMIUIMHA UMEET MPAKTHUYECKYI0 HAIPABICHHOCTh U UMEET MEKIIPEAMETHBIC
CBS3U

¢ obomenpodeccnonanbubiMu AucuumiimnamMu OI1.01 Unxenepnas rpaduka, OI1.04
MertpoJiorus, crangapTuzanusa U NoaTeepxkacHue cootserctBus, OI1.05 DnexkTporexHuka
u ocHOBbl 3nekTpoHuka, OIL.07 Texunomorus otpacinu, OIL. 09 Oxpana Tpyna u
oepexuinBoe npon3BoacTBo, OI1.11 MHdopmanrioHHbIe TEXHOIOTHH B IPOPECCUOHATBHON
nesarenbHocTH, OI1.12 bezonacHocTts xu3nenesarenbHocT, OI1.14 Tlpoueccs! u anmaparsl,
OIL.19 Asromarmzanmss mnpousBoacTBa, OIL.20 IIpomblnmieHHass W 3KOJIOTHYECKAS
0e3onacHOCTh, MNpodeccuoHaNbHbIMU MoayasaMu [IM.01.OcymiecTBisiHHE MOHTaXKa
MIPOMBIIUIEHHOTO0 00OpYyAOBaHUs U IMycKoHasagounble padbotel, [IM.02. OcymiectBienue
TEXHUYECKOTO OOCIY)XKMBaHUSI M PEMOHTAa MPOMBIIIJIEHHOTO OOOpPYJIOBaHUA H
[IM.03.0Opranu3oBbiBaTh PEMOHTHBIC, MOHT&)XHbIE U HaJaJOuyHble pPadOTBHl 1O
IIPOMBIIINIEHHOMY 000pYI0BaHHUIO.

1.2. Heab U miIaHupyeMble Pe3yabTAThl 0CBOCHUS IUCHMILIMHBI:

Kox IIK, OK YMmenus 3Hanus
OK 01-11, - YUTaTh YEPTEXKHU TEXHOJOTMYECKOIo | - Ha3HayeHue, o00JacTb MPUMEHEHUs,
IIK 1.1.-1.3, | obopymoBaHwUs XUMHYECKHUX | YCTPOUCTBO, IIPUHIUIIBI paboThl
IIK 2.1-2.4, | npou3BOJCTB; TEXHOJIOTHYECKOT0 000py10BaHMS;
IIK 3.1.-3.4, |- onpenensiT MapaMeTpbl pabOTHI | - TEXHWYECKHE  XAPaKTEPUCTHKH U
ITIK 4.1-4.3 TEXHOJIOTUYECKOTO  000pYyJIOBaHUSA M | TEXHOJOTHYECKUE BO3MO>KHOCTH
€ro TEXHUYECKHE BO3MOKHOCTH. TEXHOJIOTMYECKOro 000py0BaHMUS;
- HOpPMBI  JONYCTHUMBIX  Harpy3ok
000opyIoBaHUS B nporiecce
JKCILTyaTaliu.




2 CTPYKTYPA Y COJEP)KAHUE YYEBHOM JUCHUILINHBI OIL.06

TEXHOJOI'MYECKOE OBOPYJIOBAHUE

2.1 O0beM yueOHOM JMCUMILIMHBI M BUABI Y4eOHBIX padoT

Bun yueGHoM paboThI

O0BeM yacoB

ouHast popma 3ao04Has Gpopma
o0yueHus o0yJeHus
O0bem yuyeOHOM AU CHMIIIMHBI 168
CamocrosiTesibHasi padoTa 12
CymmapHasi yyeOHast HATpy3Ka BO B3aMMOJCHCTBHH € 150
npemnojaaBartejieM
B TOM YHCJIC:
MPAKTUYECKHUE 3aHITUS 42
9K3aMEeH 6

IIpomeskyTouHnas arrectanus B popmMe IK3aMeHa




2.2 TemaTrudeckuid miian u coaep:xkanue yueonoi gucunmianabl  OI1.06 TEXHOJIOT'MYECKOE OBOPYJ1OBAHUE

HaumenoBanue O0beM yacoB ajs popm | OcBauBaemble
pa3aesioB U TeM Conep:xkanue ydye0HOro marepuasa u GopmMbl OPraHu3auM JAesITeJIbHOCTH 00y4eHust 3JIEMEHTbI
o0yuyawuuxcst oYyHas 3a0YHas KOMIIeTeHIU I
1 2 3 4 5
Paznen 1 6 OK 01-11,
OO0uue cBeIeHud 0 IIK 1.1.-1.3,
TEXHOJIOTHYeCKOM IIK 2.1-2.4,
o0opyr0oBaHMU IIK 3.1.-3.4,
1IK 4.1-4.
Tema 1.1 Coaepxanue y4e0HOro MarepuaJjia
Kaaccudukauus 1 | Crpykrypa otpaciu. Tunsl npeanpustaii. CTpyKTypa, COCTOSHUE U
TeXHOJIOrHYeCKOro MEePCIEKTUBBI Pa3BUTHS oTpaciu. Cxema yrnpaBieHUs NMPEAIPUITHIMU 2
06opy10BaHusI pa3IuuHbIX (POPM COOCTBEHHOCTH. )
2 | OOmmas xapakTepucTuKa 000py1I0BaHUS XUMUYECKHUX IPOU3BOICTB.
Knaccudukanus TeXHOIOTHYECKOT0 000py1oBaHus. TexHOIorn4ecKue
TpyOOIIPOBOIBI.
Tema 1.2 Coaepxkanue y4eOHOro MaTepuasa
TpeGoBanus 1 | OOmas xapakTepucTuka TpeOOBaHUH, MPEABABIAEMBIX K OTPAcieBOMY 2
K TEeXHOJOTH4YeCKUM TEXHOJOTHYeCKOMY 000pyaoBaHui0. Cpok cIy>KObl ammapaTa Ui MalluHBI.
anmaparam u
MalMHAM
Paszgen 2
KoncTpyupoBanue
Bblﬁoppl/)ll p[z)queT ua 54 OK 01-11,
HpOUHOCTH IIK 1.1.-1.3,
TeXHOJOTHYECKOT0 MK 2.1-24,
oGopyoBanus IIK 3.1.-3.4,
IIK 4.1-4.




Tema 2.1
KoHcTpykunoHHbIE
MaTepuaibl 1Jsi
H3rOTOBJICHHS U

Coaep:xanue y4eOHOro MaTepHaJia

1 | KoHCTpyKIIMOHHBIE MaTepUabl sl U3TOTOBJICHUS] U PEMOHTA 3JIEMEHTOB
obopynoBanus. Kiaccudukanust KOHCTPYKIIMOHHBIX MaTtepuaioB. TpeGoBanus
K KOHCTPYKLIMOHHBIM MaTEpUaIaM.

2 | Cramu. Yyrynsl. MapkupoBka. LIBeTHbIE METaIUIbI U CIUIABBL. Y CJIOBUS U

peMoOHTa o0yacTu MpUMEHEHHS.
TeXHOoJIOru4eckoro | 3 | Hemeramumyeckue MaTepualisl: MApOHUT, PTOPOIIIACT, Tpadiieke, pe3nHa.
o0opyroBaHus O6uiacTu ¥ ycIoBUS IPUMEHEHHUS.
IMpakTnyeckoe 3ansitue Nel
Bri0op crasneit u HemeTautnyeckux Matepuasion. PacimmdpoBka mapok crasen.
Copep:xxanue yueO0HOro MaTepuaJia
Tema 2.2 1 | Pacuernbie mapamertpsl: AaBienue. Buasl naBnenuii. Pacuetnas temneparypa,
OcHoBHBIE JoryckaeMoe HarpspkeHue. @akTopsl BEIOOpA.
napamMeTrpsbl sl 2 | Koaddumuent npounoctu cBapHoro mBa. Gakropsl Beioopa. CymmapHas
pacyeToB npubaBKa K pacueTHOH TONIIUHE.
JIEMEHTOB IIpakTHyeckoe 3ansaTHE Ne2
TEXHOIOTHYECKOTO Onpenenenne 3HaYEHUH TOMYCKA€MbIX HAPSKEHUHN 10 3a/IaHHBIM YCIIOBUSIM.
00opyaoBaHus
Coaep:xanue yueOHOro MaTepuaJia
Tema 2.3 1 | Obeuaiiku cocynoB, paboraroumx moj jAasiaeHueM. Kraccuduxarms.

O0euaiiku cocy10B
U annapaToB

TexHuueckue TpeOOBaHUS K HM3rOTOBJIECHHIO. Pacuer Ha MPOYHOCTH IIIAAKHX
TOHKOCTEHHBIX I[WJIMHJAPUYECKUX 00€4aeK OT BHYTPEHHEro H30BITOYHOIO
JIaBJICHUS.

2 | Pacuer MMIMHAPUYECKUX M KOHMYECKUX OOEUYaeK, HarpyKEHHBIX Hapy>KHBIM
napiieHueM. KOHCTpyKIMHM pa3beMHBIX M HEPa3beMHBIX pyOallex.

IIpakTnyeckoe 3ansaTue Ne3
Pacuer Ha IMPOYHOCTh HUJIMHAPHUYICCKUX oOeuaek oT BHYTPCHHETO U30BITOYHOTO
JABJICHUSI 110 3a/IaHHBIM YCIIOBHSIM.

IIpakTuyeckoe 3ansiTue Ne4
Pacyer Ha IPOYHOCTh MUIUHAPUYIECKUX 00€UYACK OT JCUCTBUS HAPYIKHOTO
JTABJICHMUSI.




CamocTosiTe;IbHasi paboTa:

- pacyeT KOHMYECKHX U CHEPHUCCKHX TOHKOCTECHHBIX 00€YaeK Ha IMIPOYHOCTH U
YCTOﬁqHBOCTL 110 3aIaHHBIM YCHOBI/ISIM;

-[IOITOTOBKA MYJIbMEAMMHOM MTPE3EHTAIMH 10 TeMe « TeXHOJOrHsI H3rOTOBICHHS
obegaexy.

Conep:kanue y4e0HOTr0 MaTepHuaJia

Tema 2.4 1 | Jamma cocynoB u  ammaparoB. Kmaccudukanms.  KoHCTpyKTHBHBIE
JHuma cocyaoB u 0COOEHHOCTH. Y CIIOBUS TPUMEHEHHUSL.
anmnaparos 2 | Konnveckue nuumia. Pacder Ha MPOYHOCTh M YCTOWYUBOCTH. [Iockue mHUIIA.
Pacyer mockux AHUIL.
IIpakTHyeckoe 3aHsTHE NS
Pacyer Ha IPOYHOCT M YCTOWYUBOCTD Pa3IMYHbIX TUIIOB JHUIL COCYOB U
anmnapaToB, padOTAIOIIMX MO/ IABJICHUEM.
CamocrosiTesibHast padora !
- 0(OpMIICHHE PACYETHBIX CXEM JHHMII Pa3IMYHBIX TUIIOB C HCIIOJIb30BAaHUEM
nporpammbl «K KOMITACy.
Coaep:xanue yueOHOro MaTepuaJia
Tema 2.5 1| ®nanusl. Knaccudpuxanus. [lapamerps! dpaanieBoro coennuenus. Bridop
daHIEBbIC (aHIEeB MO YIUIOTHUTEILHONW OBEPXHOCTH.
COeIUHEeHUs 2 | Kpenexxuble neranyu v yIsioTHeHUs (praHmeBbIx coeauHenuit. [Ipokinanounas n
OecrpokiaiouHasi 00TIopanus.
IIpakTnyeckoe 3ansaTue Ne6
Pacuer Ha mpoYHOCTH (IIAHIEBBIX COETUHEHUN COCY/IOB U allaparoB 0 3a1aHHbIM
YCIIOBUSIM.
Coaep:xanue yueOHOro MaTepuaJia
Tema 2.6 1 | YcrpoiictBa 1uist mpucoeuHEHHs TpyOONpOBOIOB M OCMOTpA anmapaTosB.

HItyuepa, 110KH,
CMOTPOBBIE OKHA

[Mrtynepa. JIroku. CMOTpOBBIE OKHA.

KoHcTpyKIny CBapHBIX CEKTOPHBIX OTBOJOB. ballOHETHBIE 3aTBOPBI.

2 | CnocoOBsl yKperuIeHus: OTBEPCTH B oOevalikax U JHMIAX coCcyqoB. PacueT Ha
IIPOYHOCTh YKPETUIEHHS] OTBEPCTHUH.

IIpakTnyeckoe 3ansaTue Ne7
Pacuer ykpemienus orBepcTuil B o6edaiikax U JHUIIAX COCYAOB U alnapaToB M0
3aJIaHHBIM YCIIOBUSIM.




Conep:xanue yueOHOro MaTepuaJia

1 | Onopsl u cTPOIIOBBIE YCTPOMCTBA /71 annapaToB. TUIIOBbIE OMOPHI 1JIs )

Tema 2.7 BEPTUKAJIBHBIX alllapaToB. THIBI, KOHCTPYKIIHH.

o 2 | Onopsl 1u1d TOpU3OHTAIBHBIX annapaToB. CensoBble onopsl. Beibop THna onop
NOPbI COCYA0B M 2
U UX pa3MepoB.
annaparToB
3 | IlpakTHyeckoe 3ansATHE Ne§ 2
PacueT 371eMEHTOB OIOP KOJIOHHBIX allapaToB C y4€TOM BETPOBOM HAIPY3KH.

Paznen 3 OK 01-11,
Ha3znauenne, 102 IIK 1.1.-1.3,
YCTPOICTBO H IIK 2.1-2 .4,

NPUHIHAI PadoThI 1IK 3.1.-3.4,
TEXHOJIOTHY€ECKOI0 TIK 4.1-4.
odopynoBaHus
Conep:xxanue y4eOHOro MaTepuaJia
1 | EmMxoctHele ammapatsl. Knaccudukarus U KOHCTpPyKUMH. Pecusepsl.
Axkxymynstopsl. Monxycbl. Macnootnenurenu. Cenaparopsl. HanopHelie 6aku. z
2 | Tumel ¥ WCIONHEHHE KOPIYCOB €MKOCTHbIX ammaparoB mo ['OCT 9931.
KoHcTpykTrBHBIE 0COOEHHOCTH. MaTepuanbHoe oopMiIeHHE. z
3 | TpybompoBonHas apmatypa. Knaccudpukanus.  3anopHas, peryaupyromas
apMmarypa. Buzpl, yCTpOMCTBO, YCIIOBUSI TPUMEHEHUS. 2
Tema 3.1 4 | IlpenoxpaHurenbHas apmatypa. Ha3nauenue, Buisl. Beibop u ycnoBus
EMKocTHBIE [IPUMEHEHUS. z
annaparbl 1 5 | PesepByapHoe o0opyI0BaHueE. Knaccudukanus. Beprukanbabie
pe3epByaphbl HWIMHJpUYECKHE pe3epByaphl. | Opu30HTaIbHbIE HUIMHIPHUYECKUE pPe3epByaphl 2
u cepudeckue pesepByaphl.
IIpakTnyeckoe 3ansaTue Ne9 )

Pacder Ha TIPOYHOCTH Y3JIOB H JieTaieil pe3epByapHOro 000pyIOBaHUS




Coaep:xaHue y4eOHOro MaTepuaJia

1 | Annapatel BbicOKOro aaBiieHusi. Hasnauenue. OCOOEHHOCTH yCTpOiICTBa
TOJICTOCTEHHBIX COCY/I0B. HopmaruBHble  mapameTpsl. DeMeHTHI
TOJICTOCTEHHBIX alllapaToB U BHYTPEHHUE YCTPOUCTBA.
Tema 3.2 2 | llunuHapuyeckre KopIyca amnmapaToB BBICOKOTO JaBieHus. OcoOeHHOCTH
Anmnaparsl KOHCTPYKIMWA. TUMbl  KOpPIYCcOB. YCIOBUS TNPUMEHEHHUA. TeXHOJIOrus
BBICOKOI0 U3TOTOBJICHHUS.
AaBJIEHUS 3 | 3arBopel.  Knmaccudukanus. VYcnoBus  npumeHeHus.  KoHcTpykTuBHOE
0o OopMIIEHHE U pacyeT YIUIOTHUTEIbHBIX 3JIEMEHTOB, KPENEKHbBIX FJIEMEHTOB.
[Mtynepa anmapaTtoB BBICOKOTO AaBiieHUs. KOHCTpYyKIMU IITYLEPHBIX Y3JIOB.
4 | Ykperienue otBepcTHil. OCBHAETENbCTBOBAHME, SKCIUTyaTallus M PEMOHT
anmnapaToB BBICOKOTO JIaBIICHUSI.
5 | OGopymoBaHWe TMPOIECCOB CHHTE3a aMMHaKa M CHHTE3a KapOamwmia.
KoHCcTpyKTHBHBIE 0COOEHHOCTH OCHOBHOTO TEXHOJIOTUYECKOTO O00PYI0BaHUS
U MaTepuaibHOe OohopmIIeHHE.
IIpakTnyeckoe 3ansaTueNel(
Pacyet Ha IPOYHOCTH 3JIEMEHTOB 3aTBOPOB AIIMAPATOB BHICOKOTO JABJICHHUSL.
Coaep:xaHue yueOHOro MaTepuaJia
1 | TerutooOMeHHBIE anmaparsl. Knaccudukarus. OcHOBHBIE THUIIBI
TEMI000MEHHUKOB.
Tema 3.3 2 | KoxyxoTpyOHble TemIooOMeHHbIe anmnaparsl. KOHCTpyKTHBHOE YyCTPONCTBO.
Tenmi006MeHHbIC OcHoBHbI€ y311bI 1 feTanu. [IpuHuun aecTaus.
anmaparsl 3 | CnocoObl KpemnieHus pr? B TPYOHBIX pemieTkax. Pacuer HaieXHOCTH y3na
KperuieHus TpyO B TpyOHOIl perieTke.
4 | CexkuMOHHBIE TEIUIOOOMEHHBIE ammapaTbl W amnmaparbl «Tpyba B TpyOe».
[Torpy»Hble 3MEeBUKOBBIE U OJIOYHBIE TEIIOOOMEHHUKH.
AnmnapaTsl  BO3AYIIHOTO  OXJaxAeHHsA. KOHCTpYKTUBHBIE OCOOEHHOCTH.
5 | [InacTuHYaThle U ciMpalibHbIE TEJI000OMEHHUKH.

Kongencaropel cmemenus. [lpuHmmm  JeHCTBUS W KOHCTPYKTHUBHBIC
0COOEHHOCTH.

IIpakTnyeckoe 3ansaTue Nell
Pacuer Ha IMPOYHOCTHb OCHOBHBLIX 3JICMCHTOB KO)ny0pr6anBIX TEIUI0O0OMEHHBIX
annapaToB 10 33JaHHBIM YCIOBHSIM.
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CamocrosiTeabHasi paGOTa:
BBI60p " pacycT I1aCTUHYATOI O TEIMI000MEHHOT0 alrrapara.

Coaep:xaHue y4eOHOro MaTepuaJia

1 | Bemapusie anmnapatbel. Kiaccudukanus. KoHcTpykuun TpyOUaThIX BBIMApHBIX
anmapaToB. OCHOBHBIE 3JIEMEHTHI.

Tema 3.4 2 | [Inenounsle BbimapHblie anmnapathl. [IpuHimn aelictBus. BoinapHble annapatsl B
Brinapnbie npou3BoJACTBe KapOamuaa. KOHCTpyKTHBHBIE OCOOCHHOCTH. TexHUYecKue
annaparel 1 XapaKTEPUCTUKHU.

YCTaHOBKHU. 3 | Kpucrasmmmzamus.  Kiaccupukanust  kpuctamm3aTopoB.  bapabaHHBIT U
Kpucraniusaropsl BaJIBIIOBBI  KpHUCTaJUIM3aTOp. Kpucrammms3atopsl B MPOU3BOJCTBE Cyib(ara
aMMOHUS
Coaep:xanue yueOHOro MaTepuaJia
1 | Kononunsle  ammapartel.  Knaccuduxanms KOJIOHHBIX  ammaparos.
[TpuHIMNIHATBEHOE YCTPOMCTBO M KOHCTPYKTHUBHBIE OCOOCHHOCTH.
Tema 3.5 2 | KoHTakTHBIE YCTpOWCTBAa KOJOHHBIX ammapartoB. OCHOBHBIC BUABI. DakTophI
MaccooOmMeHHBbIE BbIOOpa. KOHCTPYKTHBHOE UCIIOIHEHNE OCHOBHBIX THIIOB TapeJoOK.
annaparsl 3 | Hacamounble komoHHbl Hacamku peryisipHas W HeperyispHas. Y CIOBHUS
IpUMEHEHUs. BHyTpeHHME ycTpolicTBa HacaJO4HbIX KOJIOHH. KosocHMKOBbBIE
PELIETKA.
4 | PacueT KOJIOHHBIX ammapaToB Ha MPOYHOCTh U ycToWumBOCTh. OnpeneneHue
pPacYETHBIX YCHJIMHA OT BETPOBBIX HATPY30K U CEHCMHUUYECKUX BO3JICHCTBUM.
5 | OcTpakIIMOHHBIE annapaTtkl Ui CUCTEM >KUKOCTb-)KUIKOCTb.

IIpakTnueckoe 3ansTHE Nel2
Pacder xonoHHOTO anmapara Ha YCTOHYMBOCTD OT JACWCTBUS BETPOBBIX HArpy30K IO
3aJJaHHBIM YCIIOBHSIM.

CamocrosiTesibHas padoTa:
TexHomornueckuit pacdeT OCHOBHBIX rabapUTOB KOJOHHOTO armapara.

KonTponbhas padora no teme 2.5
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Coaep:xaHue y4eOHOro MaTepuaJia

1 | Knaccudukanusa cymmnok. KoHBekTHBHblE CyIIMIKH. OCHOBHBIE 3JIE€MEHTHI.
Tema 3.6 BapaGanHple BakyyMHbIE CYIIMJIKH. AmnmapaTsl [UIs CYHIKH MaTepuanoB B
Cymmiku IICEBJI00XKHMKEHHOM CJIOE.
2 | Cymmiiky BablIOBBIC M BaJIbIICIICHTOYHBIE.
BubpanuonHsie 1 KOHBEHepHbIe CYIIMIKYU. YepBAyHbIE CYIINIIbHbIE arperaThl.
Tema 3.7 Coaeprxanue yueOHOro MaTepuaJia

MamuHbl U 1 | Anmapatsl 11 ouucTkH ra3oB. Llukimonsl. [Ipuniun padotel. KoHCTpyKTHBHOE
annaparsl 1JI UCTIOJIHEHUE. Armmaparsl MOKpOW mbuieoyncTkd. CKpyOOephl HAcaJO4HBIE H
pasjejieHus LEHTPOOEIKHBIE.
HEOHOPOIHbIX 2 | Orcroiinuku. KoHctpykumm w mnpuHnun paeiictBus. [lopsmok — pacuera
cucremM OTCTOWHHUKOB.
3 | ®unptpel. Knaccudukanumss — QuiabTpyrommx ycTpoucTB. DHIBTP-TIPECCH
paMHbIe 1 KaMmepHble. BakyymHble GUIbTpbl. DNeKTpOUIBTPHI.
4 | Hentpudyru Knaccupukanus nearpudyr. OCHOBHBIE TapamMeTpbl paboThI.
QunpTpyromue U ocaauTenbHble HeHTpudyru. LlenTpudyru HenmpepbIBHOTO
neiictBusi. CBepxueHTpudyru u cenapaTopsl.
IIpakTnueckoe 3ansaTue Nel3
MexaHnueckuil pacueT HeHTpU(YT pa3IMUHbIX TUIOB (OCAAUTENBHBIX U
GUIBTPYIONIMX) U UX DJIEMEHTOB.
Coaep:xanue yueOHOro MaTepuaJia
Tema 3.8 1 | OcobeHHOCTH KOHCTPYKIUH anmapaToB UIsl MEXaHUUYECKOTO IepeMeIInBaHms
Ammaparsi ¢ KuAkux cpell. CoCcTaBIIAIOIINE DIEMEHTBI: KOPIYC, BaJbl, MO/IIIHITHHKH.
HepeMeIHBAIOIHM 2 | Memanku. ®aktopsl BBIOOpa TEPEMENIMBAIOIINX yCTPOHCTB. [IpuBoEI
U yCTpoicTBAaMU MEILIAJIOK. .
3 | YOnoTHeHHs — BpamarOIIUXCs  BajoOB  INEPEMEIIUBAIONINXCS  YCTPOWCTB:

CaIbHUKOBBIE, TOPIIEBBIC, MAHXXETHI YCIOBHs MpuMeHeHus. DakTopsl BBIOOpa
y371a YIUIOTHEHHUSI.

IIpakTnyeckoe 3ansiTue Nel4

Pacuer Bana memaiaku Ha )K€CTKOCTh U BUOPOYCTONYHBOCTh
IIpakTnyeckoe 3ansiTue NelS

Pacuer MomHoCTH Ha nnepemennBanue. BeiOop anekTpoaBuraTess.
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CamocrosiTesibHas1 padoTa:
[IpoyHOCTHOM pacyeT Y3JI0B M AE€TajeH almapara ¢ MEIAJIKON M0 3aIaHHBIM
YCIIOBUSIM.

Tema 3.9
PeakTops!
peaKkTOpHbIe
ycTpoiicTBa

Coaep:xanue y4eOHOro MaTepuaJia

1 | O6Gmue cBeneHuss O peakropax. Ammaparbl JUIsl JKUAKOCTHBIX PEAKLIMH.
["a30xuaKOCTHBIE peakTopbl. KOHCTPYKTHBHBIE OCOOCHHOCTH.

2 | Anmapatel I NPOBENCHMsI Ta30BBIX PEaKUUi Ha TBEPIOM KaTaau3aTope.
PeakTopsl ¢ 1CceBIOOKIMKEHHBIM CJI0E€M KaTanu3aropa. TpyOuaTble peakTOpblI.
KoHCTpyKTUBHBIE 0OCOOEHHOCTH.

IIpakTnyeckoe 3ansTue Nel6
Br160p THIA peakliMOHHOrO anmnapaTa u ero TeXHOJOTHYECKUH pacyerT.

Tema 3.10
OobopynoBanne
JJIS1 TPOBeAeHUs
BbICOKOTEMIIEPaTy
PHBIX POLIECCOB

Coaep:xaHue y4eOHOro MaTepHaJia

1 | Haznadyenue u kinaccudukanuss TpyOdaTblx neueil. DeMEHTbl KOHCTPYKLUHU
TpyOuarbix mneueil. TpyOuaTble 3MEEBUKM paJMAaHTHOM M KOHBEKLIMOHHOMU
Kamep.

2 | OrneymopHasi o0OOMypOBKa ¥  TEIUIOBas m3omsAnus. DyHIaMEHTHl H
MeTajuInyeckue kapkachl. CHucTeMa TOIUTUBHBIX TPyOOINPOBOJOB M apMaTypa.
I'openku. J[piMoBBIE TpyOBI U Ta30X0b1. ['apHUTYpa TTEUeH.

IIpakTnueckoe 3ansTHe Nel7
Pacyer TemioTeXHHYECKUX MOKa3zaTeae Tpyduaroil neuw.

DK3aMeH

Bcero

168
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3 YCJOBUS PEAJM3AIIMU YYEBHOM JUCHUILJIMHBI OIL.06
TEXHOJOI'MYECKOE OBOPY/IOBAHHUE

3.1. Jlng peanuzanuu TOporpaMMbl  YU4eOHOM JAMCITUTIIIAHBI JIOJDKHBI  OBITH
PEeIyCMOTPEHBI CIEYIONIUE CIEIUaTbHbIE TOMEIICHUS:

KaOWHET TEXHOJIOTMM OTPaCiiM, OCHAIEHHBI HEOOXOIMMBIM JUIsl peau3aliu
IporpaMmbl Y4eOHON TUCHUIUIMHBI 00OpPYIOBaHUEM, NMPUBEICHHBIM B 1. 6.1 OCHOBHOM
oOpasoBarenpHON mporpaMMbl 1o crueruanbHocTH 15.02.12 MoHTaX, TEXHHUYECKOE
00CITyKUBAaHUE U PEMOHT MPOMBIIIIIEHHOTO 000pyA0BaHUs (110 OTPACIISM)

3.2. MudopmanuonHoe odecrevyenne 00y4eHust
OCHOBHBIE HCTOYHUKHU:

1. ®enepanpHble HOPMBI U TMpaBuUjia B OOJACTH MPOMBIIUIEHHON O0€30macHOCTU
«IIpaBuiia MPOMBINIIICHHOM 0€30MAaCHOCTH OMACHBIX MPOU3BOJICTBEHHBIX O0BEKTOB,
Ha KOTOPBIX WCHOJB3yeTCa OO0OpyJaoBaHUE, paboTaromiee MoJl H30BITOYHBIM
napieHuem» ot 25 mapta 2014 roma Nel 16.

2. @enepanbubiii 3akoH  oT 11 maprta 2013 r. Ne 96 O6 ytBepxaenun «OOrmme
nmpaBWjia  B3pHIBOOE30MACHOCTU  JJIi  B3PBIBOMOXKAPOOMACHBIX ~ XUMHUYECKUX,
He(PTEXUMUYECKHUX U HedTenepepadaThIBAIOIUX MPOU3BOICTBY

3. ®enepanbrpiii 3ak0oH oT 21.07.1997 N 116-®3 (pen. ot 13.07.2015) «O
MIPOMBIILICHHONW 0€30MacCHOCTH OMACHBIX MMPOU3BOJICTBEHHBIX OOBEKTOBY.

4, TOCT 31842-2012 (MCO 16812:2007). MexrocymapCTBEHHBIN CTaHIapT.

Hedtsanas u razoBas IPOMBIIIICHHOCTh. TeMI00OMEHHUKH KOXKYXOTpyOdaThIe.

Texauueckue TpeOOBaHUS.

I'OCT 31838 — 2012 Anmapatsl kKoJoHHbIE. TexHuueckue TpedoBaHmsl.

6. TOCT 51273-99 « Hopmbl u MeTonmbl pacuera Ha TpoyHOCTh. OmpeneneHue
pacyeTHbIX YCHWJIMWA [JIsl alllapaToB KOJIOHHOTO TUMNA OT BETPOBBIX HATrPy30K H
CEUCMUYECKUX BO3IECHUCTBUI

7. TOCT 52630-2006 Cocynpl u anmaparthbl cTajgbHble cBapHble. OO0IIMEe TEXHUUYECKUE
YCJIOBHS.

8. TOCT 52857.1-2007 Cocynbl u ammapatbl. Hopmbl W MeToawl pacdeTa Ha
MIPOYHOCTb.

9. TOCT 52857.2-2007 Cocyast u ammapatbl. HopmMbl U MeTOIBI pacyeTa Ha
MPOYHOCTh. Pacuer HUIMHAPUYECKUX M KOHUUYECKHUX O00€YaeK, BBIMYKJIBIX H
MJIOCKUX JTHUIT U KPBIIIICK.

10.TTOCT 52857.3-2007 Cocyasl u ammapatbl. HopMbl M MeTOmbl pacuera Ha
MPOYHOCTh. YKpEIUIEHWE OTBEpCTU B oOeuallkax W JHUINAX MPU BHYTPECHHEM H
BHEIITHEM JaBJeHUsX. Pacuer Ha MpOYHOCTH 00€YaeK W JHUI MPU BHENTHUX
CTaTUYECKUX HArpy3Kax Ha IITYIEp.

11. TOCT 52857.4-2007 Cocynpl u amnmapatbl. Hopmbl U METOIBI pacueTra Ha
MPOYHOCTH. PacdeT Ha MPOYHOCTH M TEPMETUIHOCTD (DIIAHIIEBBIX COSTUHEHUH.

12. TOCT 52857.7-2007 Cocynpl u ammapatbl. Hopmbl M METOIBI pacueTra Ha
MPOYHOCTh. TermI000MEHHBIE anmapaThl.

o
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13. ATK-P>-2013 Arnmapatsl TETUI00OMEHHBIE KOXKYyXOTpyOJaThie u
TEMJI000MEHHUKH «TpyOa B TpyOe». PyKoBOJICTBO 1O 3KCILTyaTalUu.

14. bopmeB, B. f. be3omacHas sKkcruryaTamusi TEXHOJOTHYECKOTO OOOPYIOBaHHUS
[DmeKTpoHHBIN pecypc, MyabTUMEnual: ydebHOe mocoOme sl OakaliaBpoOB
JHEBHOTO M 3a04YHOr0  OTIeJeHMd 1o  HampaBieHutro «TexHochepnas
6e3omacHoCTh» (mMpoduinb «be30macHOCTh  TEXHOJOTHYECKUX MPOIECCOB U
npou3BoaAcTB») / B. S. Bopmies. — Tam60B: U3n-Bo ®PI'BOY BO «TI'TY», 2016.

15. ITlonukapos W.M. MammHbel M anmaparbl XHMHYECKHX IPOU3BOJICTB 51
He(drenepepabotku : yueOnuk / M.M. Ilonmkapo, M. I'. Talinymmma— CaHk-
[TerepOypr: Jlanb, 2020. — 604 c.

16. Ilonukapos WN.N., IlonukapoB C.HM., PaukoBckuit C.B. Pacuersl MamuH u
anmnapaToB XMMHUYECKUX MPOU3BOJCTB U HePTenepepadoTKu (MpUMEphl U 3a7auH):
yueOHoe nocooue — Cank-Ilerepoypr: Jlans, 2020. — 716 c.

17. CmupnoB H.H. bapabamr B.M., KaprnoB K.A. Anb00M THUIIOBOHM XUMHUYECKOM
anmapartypsl (IPUHIUITHATIBLHBIE CXEMBI arapaToB): YueOHoe nocodue / [Tog o6,
pea. H.A. Cmupnosa — CII0 : Jlanb, 2019 — 84c.

I{OHOHHI/ITGHBHBIC HNCTOYHUKMH.

1. Beromkun A.I'. TexHUYecKue CpelCTBA HWHXKEHEPHOM »SKoJoruu: YyeOHOe
nmocoo6ue. - CII0.: Jlann, 2018. - 424 c.

2. Bnacosa I'.B. O6opynosanue nepepabotku Hetu u raza. — Jlenapn, 2020. — 224 c.

3. Hertaepckuii, FO.M. OcHOBHBIEC MPOIECCHl U anmapaTbl XUMUYECKONW TEXHOJIOTHH:
[Tocobue 1o nmpoekTupoBaHuio: YdueoHoe mocodue maiis By3oB / FO.U. JIpITHEpCKHiA,
I'.C. bopucos, B bprikos. - M.: Anbsiac, 2017. - 496 c.

4. Kpusopot A. C. KoHCTpyKIIMSI 1 OCHOBBI MPOEKTHPOBAHUS MAIllMH M anmapaTroB
XUMHUYECKON MpOMBINIIIEHHOCTH: yueOHoe mocooue/ A. C. KpuBopot. - Mockga:
Mamnnoctpoenue, 1992. - 376 c.

5. OCHOBBI TPOEKTUPOBAHMSI XUMHUECKUX MPOoU3BOACTB: yueOHuk / C. W. JIBopeukuii,
. C. Iopeuxuii, I'. C. Kopmuibiua, A. A. IlaxomoB. — MockBa: M3gaTenbckuii
noM «Criextp», 2018. — 356 c.

HNuTepHeT-pecypcsr:

http://www.stresscalc.ru/
http://window.edu.ru
https://www.ucheba.ru/
https://helpiks.org/5-40408.html
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http://window.edu.ru/
https://www.ucheba.ru/

4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOUN
JANCHOUIIVIMHBI OI1.06 TEXHOJOI'MYECKOE OBOPYIOBAHHUE

Pe3yabTaThl 00y4eHuUs1

Kputepun onenkn

(I)OPMLI U ME€TOAbI OCHKH

3HaHusa:

- Ha3Ha4eHue, 00JIacTh
NPUMEHEHHUS, YCTPOUCTBO,
HNPUHIUITB paOOTHI
TEXHOJIOTUIECKOTO
000pyI0BaHuUs;

JleMoHCTpHpyeT 3HaHUS
Ha3Ha4YeHMs1, 00JIaCTH IPUMEHEHMUS],
YCTpOICTBaA, MPUHILIUIIA PAOOTHI
TEXHOJIOTUYECKOTO 000PYAOBAHHUS.

- TCXHHUYCCKUC XaAPAKTCPUCTUKU

JleMOHCTpUpYyET 3HaHUS

U TEXHOJIOTHYECCKHE TEXHUYECKHX  XAPaKTEPUCTHK |
BO3MOXHOCTH TEXHOJIOTHUYCCKUX BO3MOXKHOCTEHN
TEXHOJIOTUIECKOTO TEXHOJIOTUYECKOTO 000PYA0BaAHHUS.
000py1I0BaHuUs;

- HOPMBI  JIONYCTUMBIX | JIeMOHCTpHpYET 3HAaHUS HOPM

Harpy3ok  oOopynoBaHUS B
HPOILECCE IKCILTYATALUH.

JIOIIyCTUMBIX Harpy3oK
000py10BaHuUs B polLiecce
JKCILTyaTalUu.

Ymenuns:

- YUTATb YCPTCIKU
TEXHOJOTHYECKOTO
000py1I0BaHUSI XUMHUUYECKOTO
MIPOU3BO/JICTBA,;

JIeMOHCTpHUpYET YMEHHSI YTEHUS
YEePTEIKEH TEXHOIOTUIECKOTO
000py10BaHUSI XUMHUYECKOTO
IPOM3BOJICTBA.

- OTIPENENATh apaMeTphbl
paboTHl TEXHOIOTUUECKOTO
000pyIOBaHUS U €T0
TEXHUYECKHUE BO3MOKHOCTH.

JleMOHCTpUpYET yMEHHUS
OTIpeAeNATh NapaMeTpbl paboThI
TEXHOJIOTUYECKOT0 000py10BaHUS
U €r0 TEXHUYECKHE BO3MOKHOCTH.

- YCTHBIE OIIPOCHI U
IMUCbMCHHBLIC OIIPOCHI B
TeueHUEe O0yUCHUS;

- TECTOBBII KOHTPOJIb,

- peIICHUC
IMPOU3BOACTBCHHBIX 3a/1a4,

- 3aIUTa MPAKTUICCKUX
pabor;

- 3a4eThI 110 pa3jienam
y4eOHON JUCIUTUINHBL,

- KOHTpOJIbHasI paboTa;

- BBIITIOJIHCHUC
CaMOCTOSTEILHOMI pa60TBI;

- OK3aMCH.
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Ipunoxenue

IJIAHUPOBAHUE YUEBHBIX 3AHSTHUI C HCIIOJIb30BAHUEM AKTUBHBIX U

NMHTEPAKTUBHBIX ®OPM U METOAOB OBYYEHUSA CTYJIEHTOB

Ne AKTHBHbIE M HHTEPAKTHBHbIE Kon
n/n TeMa y4eOHOr0 3aHATUA ¢dopmupyembIx
(¢opmbI 1 MeTOABI 00YUeHHS .
KOMIIETeHIIHI

1. OO6mas XapaKTEPUCTHKA [Ipocmotp u obcyxacHNE OK 01-11,
00opy10BaHUs XUMHUYECKUX BHUICO(PIIIEMA. IIK 1.1.-1.3,
MIPOMU3BO/ICTB. Knaccuduxanus IIK 2.1-2 .4,
TEXHOJOTHYECKOT0  00OpYyIOBaHUS. IIK 3.1.-3.4,
TexHosornueckue TpyoonpoBOIbI. IIK 4.1-4.3

2. JIHHIIIa cOCyI0B U amnmaparos. Jleknusa-Bu3yanusanus OK 01-11,
Knaccudukanus. KoHCTpyKTHBHBIE IIK 1.1.-1.3.
0COOEHHOCTH. Y CJIOBUS IIK 2.1-2.4.
MIPUMEHEHUS. IIK 3.1.-3.4,

IIK.4.1-4.3

3. IIpakTuyeckoe 3ansiTue Ne6 PaGota B ManbIx rpynmnax OK 01-11,
Pacuer Ha pOYHOCTH (hITaHIIEBBIX IIK 1.1.-1.3.
COEIMHEHUI COCYIOB U aIlapaToB IIK 2.1-2 4.
10 3a/IaHHBIM YCIIOBUSIM. IIK 3.1.-3.4,

IIK.4.1-4.3

4, VYerpolictBa Uil IPUCOEAUHEHUS Jlekuusa-pusyanusanus OK 01-11,
TpyOOIpOBOI0B u ocMoTpa IIK 1.1.-1.3.
arnmaparos. [ryuepa. Jlrokwu. IIK 2.1-2.4.
CMOTpOBBIE OKHA. IIK 3.1.-3.4,
KoHCTpyKIIMM CBapHBIX CEKTOPHBIX IIK.4.1-4.3
OTBOJOB. ballOHETHBIE 3aTBOPBHL.

S. IIpakTyeckoe 3ansaTue Ne8 PaboTa B MasbIx rpynmnax OK 01-11,
Pacuer »neMeHTOB OIOpP KOJIOHHBIX IIK 1.1.-1.3.
anmnaparoB C y4€TOM BETPOBOM ITIK 2.1-2 4.
Harpy3KHu. IIK 3.1.-3.4,

IIK.4.1-4.3

6. PeszepByapHoe obopyaoBaHue. Kelic-3ananue OK 01-11,
Knaccugukanus. BeptukanbHble IIK 1.1.-1.3.
UWIMHAPUYECKUE PE3EPBYAPHI. IIK 2.1-2.4.
I'opu3oHTanbHbIC IWIMHIPUYECKUE IIK 3.1.-3.4,
pe3epByapsl U chepruyeckue IIK.4.1-4.3
pe3epByaphl.

7. O6opyoBaHHEe MPOIIECCOB CHHTE3a [IpocMoTp u 00Cy)KIaCHHE OK 01-11,
aMMHaKa ¥ CHHTe3a KapOamua. BH1I€O0(DUITEMOB IIK 1.1.-1.3.
KoHCcTpyKTHBHBIE 0COOEHHOCTH IIK 2.1-2.4.
OCHOBHOTO TE€XHOJIOTHYECKOT'O IIK 3.1.-3.4,
000pyI0BaHUs U MaTepUaTbHOE IIK.4.1-4.3
odopmIteHHE.

8. KoxyxoTpyOHbIE  TermiooOMeHHBIE Jlexuusi-Bu3yanu3anus OK 01-11,
anmnaparsbl. KoncTpyktuBHoe IIK 1.1.-1.3.
ycTporictBO. OCHOBHBIE y371bI U IIK 2.1-2.4.
neranu. [IpuHImn nqencTBus. IIK 3.1.-3.4,

IIK.4.1-4.3
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9. IpakTuyeckoe 3anaTue Nell PaboTa B manbIx rpynmax OK 01-11,
Pacuer Ha IPOYHOCTH OCHOBHBIX IIK 1.1.-1.3.
AJIEMEHTOB KOXKYXOTPyOUaThIX IIK 2.1-2 4.
TEIJIO00OMEHHBIX anmnapaToB M0 IIK 3.1.-3.4,
3aJIaHHBIM YCJIOBHSIM. IIK.4.1-4.3

10. Brlinapubie anmaparsl. Keitic-3amanue OK 01-11,
Knaccudukanus. Koncrpykumn IIK 1.1.-1.3.
TpyOUaThIX BBITIAPHBIX AIllapaToB. IIK 2.1-2 4.
OCHOBHBIE DJIEMEHTEI. IIK 3.1.-3.4,

1IK.4.1-4.3

11. | KononHsble anmnaparsl. IIpocmoTp u 0bcyxIeHNe OK 01-11,
Knaccudukanust KoJIOHHBIX BHJ1I€O(DUITEMOB IIK 1.1.-1.3.
anmnapatoB. [[puHiunuaibHoe IIK 2.1-2.4.
YCTPOWCTBO U KOHCTPYKTHUBHBIC IIK 3.1.-3.4,
OCOOEHHOCTH. IT1K.4.1-4.3

12. | IlpakTuyeckoe 3aHsitue Nel2 PaboTa B ManbIx rpynmnax OK 01-11,
Pacuer kosioHHOro amnmapara Ha IIK 1.1.-1.3.
YCTOWYHBOCTH oT JIEVCTBUS IIK 2.1-2 4.
BETPOBBIX HArpy30K IO 3aJaHHBIM IIK 3.1.-3.4,
YCIIOBHSIM. IIK.4.1-4.3

13. | Cymmnku BAJIBLIOBBIE u Jlexums-Bu3yanu3anus OK 01-11,
BaJIbLIEJIEHTOYHBIE. IIK 1.1.-1.3.
Bubpanuonnsie W KOHBEHEpHEIC IIK 2.1-2.4.
CYyIIMJIKM. YepBsAuHbIE CYLIUJIbHBIC IIK 3.1.-3.4,
arperarsl. TIK.4.1-4.3

14. AnnapaTel Ji1  OYUCTKM  Ta30B. Keiic-3amanue OK 01-11,
[{MKIJIOHBI. [punuun  paboThI. IIK 1.1.-1.3.
KounctpyktuHoe UCIIOJTHEHHE. IIK 2.1-2.4.
AnmapaTtbl MOKpPOW MBIJICOYUCTKH. IIK 3.1.-3.4,
Ckpy60epsl HacaJ04HbIe u IIK.4.1-4.3
IIEHTPOOEIKHBIE.

15. | IIpakTH4eckoe 3ansaTHE Nel3 PaboTa B MasibIx rpynmnax OK 01-11,
Mexannyeckuii pacder HeHTpudyr IIK 1.1.-1.3.
pa3IMYHBIX TUTOB (OCAJAUTEIBHBIX H IIK 2.1-2.4.
(GUIBTPYIOMIMX) U UX DJIEMEHTOB. IIK 3.1.-3.4,

IIK.4.1-4.3

16. | OcobeHHOCTH KOHCTPYKITUH Jlexuusi-Bu3yanu3anus OK 01-11,
anmapaToB s MEXaHUYECKOT0 IIK 1.1.-1.3.
MEepEMEIINBAHNUS  JKHUJIKUX  Cpell. IIK 2.1-2.4.
CocraBisoOnMe 3J1€MEHTHI: KOPITYC, IIK 3.1.-3.4,
BaJbl, MOJIINITHAKH. IIK.4.1-4.3

17. VYrnoTHeHUsT BpalllalOMIMXCS BajloOB Keiic-3amanue OK 01-11,
MEPEMEIINBAOIIINXCS YCTPOMCTB: IIK 1.1.-1.3.
CaJIbHUKOBBIE, TOPLIEBBIE, MaHXKEThI IIK 2.1-2.4.
yCIOBUS  NpUMEHEHUsl. DaKTopbl IIK 3.1.-3.4,
BbIOOpa y371a YIJIOTHEHHUSL. I1K.4.1-4.3

18. | OOmme cBeJCHHS O peaKTopax. Jlexumsi-Bu3yanu3amms OK 01-11,
Anmapatsl 1751 KUIKOCTHBIX IIK 1.1.-1.3.
peakumii. ['a30KuAKOCTHBIC IIK 2.1-2.4.
peakTopbl. KOHCTpyKTHBHBIE IIK 3.1.-3.4,
0COOEHHOCTH. T1K.4.1-4.3
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19. Armnmapatbl 71 TPOBEICHUS Jlexumsi-Bu3yanu3amnus OK 01-11,
ra3oBbIX pEaKIMil Ha TBEPJIOM IIK 1.1.-1.3.
KaranuzaTtope. PeakTopsi ¢ IIK 2.1-2 4.
IICEBA00KMKEHHBIM CII0EM IIK 3.1.-3.4,
KaranuzaTtopa. TpyOuarbie IIK.4.1-4.3
peaktopsl. KOHCTpYKTHUBHBIE
O0COOCHHOCTH.

20. | IIpakTu4yeckoe 3ansiTue Nel6 PaboTa B ManbIx rpynmax OK 01-11,
Br16op THIIA PEaKIMOHHOTO IIK 1.1.-1.3.
amnmaparta M €ro TEXHOJOTUYECKHUI IIK 2.1-2.4.
pacyer. IIK 3.1.-3.4,

I1IK.4.1-4.3

21. | OrneymnopHas 00MypoOBKa " IIpocmoTp u 06cyxIeHNEe OK 01-11,
TeryioBass  M3ossIusA. DyHIaMEHTHI BHJ1I€O(DUITEMOB IIK 1.1.-1.3.
U MeTajuinueckue kapkacol. Cucrema IIK 2.1-2.4.
TOIUIMBHBIX ~ TPyOOIPOBOJOB | IIK 3.1.-3.4,
apmarypa. ['openku. JpIMOBBIE IIK.4.1-4.3

TpyObl W Tazoxonbl. ['apHuUTypa
neyen.
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