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1. Bonpocel npozpammel écmynumenbhozo IK3AMEHA 6 MAZUCMPAmMypy N0 HANPAGIEHUIO

15.04.02 «TexHomornueckue MaIuHbl U1 000pyaoBaHuey, [I[porpaMMa moaroToBKu «XuUMHUYIECKOE

MAalIvnHO- 1 alllIapaToCTPOCHUCH.
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KoHcTpyKLIMOHHBIE MaTepHalibl B XUMUYECKOM MalIMHOCTpoeHuu. Kpurepun paborocrnocooHOCTH
MaTepuana. OCHOBHbIE KOHCTPYKIIMOHHBIE MaT€PHAJIbl B XUMUYECKON IIPOMBILUIEHHOCTH.
OcHOBHBIE KOHCTPYKIIUOHHBIE MATEPHAJIBI B XUMUYECKON ITPOMBILITIEHHOCTH. CTaln.
Knaccugukarus cranei, rpaHUIBI IPUMEHUMOCTH Pa3IMYHBIX MapOK CTaJICH.

OcHOBHBIE KOHCTPYKIIMOHHBIE MaTEPHAIIBI B XUMUYECKOU MTPOMBIIITIEHHOCTH. UyryHsl. [[BeTHBIE
METaJIJIbl U CIUIAaBbI, 00JIACTU UX IPUMEHEHHUS.

OcHOBHBIE KOHCTPYKIIMOHHBIE MaTEpUabl B XUMUYECKON IIPOMBIIUIEHHOCTH. HemeTanueckue
KOHCTPYKLIMOHHbIE MaTepHAIIbI U 00JIACTH UX MTPUMEHEHHUS.

OCHOBHBIE pacueTHbIE TapaMeTPbl XUMHUUECKOr0 000py10BAHUS.

Pacuer xumuueckoro o00pyn0BaHusl HA MEXaHUYECKYIO TPOYHOCTh. OCHOBHBIE ITOHATHUS U
pacueTHbIe 3aKOHOMEPHOCTH.

be3mMomeHTHas Teopus pacueTa 000J04YEK BpaIlleHUs. Y paBHEHUS! paBHOBECHS 3JI€MEHTa 000JIOUKH.
VYpaBHEHHE paBHOBECHSI 30HBI O0OJIOUKH.

besmomeHTHas Teopus pacueTra 000si0ueK BpaleHus. PacueT HanpsbkeHU B MIIMHAPUYECKON U
ceprdeckoit 000I0UKe.

be3momeHTHas Teopus pacueTa 000J04eK BpalleHus. Pacuer HanpsokeHU B KOHUUECKOM 00010uKe.
be3moMenTHas Teopus pacuera 00osiouek BpauieHus. OCHOBBI pacueTa TOHKOCTEHHBIX COCYI0B
paloTaroUMX M0 BHYTPEHHUM JaBICHUEM.

OcHOBBI pacyeTa TOHKOCTEHHBIX alapaToB padOTAIOUINX 1101 HAPYKHBIM J1aBiaeHueM. [lonstue
CKOPOTKUX» U «UIMHHBIX» LIUIMHIPOB U OCOOCHHOCTH MX pacyeTa.

KoHcTpyrpoBanue 1 pacueT 3J€eMEHTOB TOHKOCTEHHBIX COCYI0B U armaparoB. Pacuer
LWIMHAPUYECKUX 00edaekK.

KoHcTpynpoBaHue 1 pacueT 3J€MEHTOB TOHKOCTEHHBIX COCY/IOB U amnmnapaTtoB. Kpbllky u 1HUIIAQ
XUMHUYECKHX annaparoB. PacueT Ha MPOYHOCTH BBHIMYKJIBIX KPBIIEK U JHHUILL.

KoHcTpynpoBaHue 1 pacueT 3JeMEHTOB TOHKOCTEHHBIX COCY/IOB U anmnapaTtoB. Kpbllky u 1HUIIAQ
XUMHYECKHX anmnaparToB. PacueT Ha MPOYHOCTH TUIOCKUX KPBILIEK W THUILL.

MowmeHnTHas Teopus pacueTa 0060104eK BpaiieHus. OCHOBBI TEOPUH pacueTa, OHATUU U
onpezeneHus. Pacuer KpaeBbIX CHJI 1 MOMEHTOB.

MomeHTHas Teopus pacuera obosnouek BpauieHus. [lopsiok onpeaeneHns KpaeBbIX HaNpsKeHUH OT
W3BECTHBIX CUJI U MOMEHTOB.

VYkperuieHust oTBEpCcTUil B CTeHKe 00010uku. Pacuer ykpernieHus: orBepctril. OcHOBHBIE
KOHCTPYKLUHU YKPEIJIEHUS! OTBEPCTHH.

OcHOBHBIE pa3beMHBIE COEIMHEHNUSI XUMUYECKOH annaparypbl. OCHOBHBIE THUIIBI ()JIAHLIEB U UX
IIPUMEHEHHE.

OcHOBHBIE pa3beMHBIE COEIMHEHUSI XUMUYECKOH annapatypsl. CriennaabHble TUIIBI (PIIaHLIEB.
Bei0op THna 1 MaTepuana npoKIaaKy.

KoHcTpykiuu onop annapaToB XUMHYECKOW TPOMBIIIIIEHHOCTH.

Pacyer annapaToB Ha BETPOBYIO Harpys3Ky.

Cocynpl 1 anmapaThl BEICOKOTO AaBieHnsa. KOHCTpYyKIMK anmnapaToB BHICOKOTO AaBJIEHUS UX
JIOCTOMHCTBA U HEAOCTATKHU.

Cocynpl 1 anmapaThl BEICOKOTO JaBjieHUs. HanpsokeHus B CTEHKE TOJICTOCTEHHOTO IMIIMHPA.
Cocyapl 1 anmapatsl BEICOKOTO JaBieHus. [loBbieHne Hecyiiei cnocoOOHOCTH COCYA0B BBICOKOTO
JTaBJICHUS.

JIHuIIa ¥ KPBIIKK COCYJI0B BBICOKOTO JaBieHMs. JIOCTOMHCTBA U HENOCTATKH PUMEHSIEMBIX
KOHCTPYKIUH.

Cocypl 1 anmapaTsl BBICOKOTO JaBJIEHUs. 3aTBOPHI allllapaTOB BHICOKOTO JaBJICHHUS.

Pacyer Ha BUOPOCTONKOCTh MaIllMH XUMUYECKOM NpoMbIieHHOCTU. [loHATHE KpuTHUECKOI
CKOPOCTH.

Pacuer Ha BUOPOCTOMKOCTH MAIIMH XUMHUYECKOH MPOMBIIIIIEHHOCTH. CBOOOIHBIE M BBIHYKICHHbIE
KOJIEOaHUSI CUCTEMBI C OHON CTEIIEHBIO CBOOOIEI.

[TpubnnkeHHbIe METO/IbI pacyeTa KpUTUYECKOH CKOPOCTH BpallleHHs Baa.
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@DaKTOpBkI, BAMSIOINE Ha KPUTUYIECKYIO CKOPOCTh BpallleH!s Baja. MeTobl 60pbObI ¢ BUOpaLUsAMHU.
[Tponieccel MaccooOMeEHa B XMMUYECKOM TexHOIOTuU. CyIIHOCTh U BHJIbl MAaCCOOOMEHHBIX IPOLIEC-
coB. J[BmxyIias cuia mpoiiecca 1 OCHOBHOE ypaBHeHHE Maccornepenaun. Kimaccuduxarms Macco-
OOMEHHBIX ammaparoB.

Pa3znenenue cmeceil MeTonoM neperonku. Gu3nyeckue OCHOBBI IIPOLIECCa, CXeMa POBEACHHUS
IIPOCTOM NEPEroHKH. J[0CTOMHCTBA U HENOCTATKH, IyTH YJIYy4IIEHUS Ka4eCTBA Pa3AeiIeHUsl cMeceil
METOJIaMH TIEPErOHKH.

CymHocTh 1 067acTh IPUMEHEHHUs Tporiecca peKTuuKaniuu. CXeMbl IPOBEACHUS PeKTU(HUKAITIH
OMHApHBIX U MHOTOKOMITOHEHTHBIX CMECEl. Y paBHEHHs MaTepHalIbHOIO OajaHca npouecca
pEKTU(PUKALINH.

AmnmapaTtypHoe opopMIICHHE TTpoliecca peKTU(DUKAIIMN: TTOTHAS U HEMIOJHAS, TPOCTAst U CIIOKHAS
peKTU(UKALIMOHHAS KOJIOHHBI; UX 00JacTh IPUMEHEHHUS, IOCTOMHCTBA U HEIOCTATKH.

Hacanounbsle KOJIOHHBL. Y CTPONCTBO, HA3HAYECHUE, IPUHLIMIL JEHCTBUS OCHOBHBIX JIEMEHTOB.
PexxuMbl paboThI Hacal0K, BIOOP ONTUMAJIBHOTO PEXUMA.

SIBneHue «cyxoro Konycay (mpucteHouHbId 3¢h(ekt) B HacamouHbIX KOJOHHAX. [IprHuuHbI
HOSIBJICHUS], €r0 BIUSHUE Ha Pa0OTy KOJIOHHBI, IPAKTUYECKHE METObI YCTPAHEHHUS.

Bunel u xapakrepuctuku Hacagok. TpeboBaHus, IpeabsaBiIsieMble K HacaakaM. PerynspHsie u
HeperyJisipHble Hacaaku. O0aacTh NpUMEHEHHUs, JOCTOMHCTBA U HEJOCTATKH, PEKOMEH/IalluH 110
BbIOOPY pa3IMYHbIX BUJIOB HACAJIOK.

PacnpenenurenbHble ycTpOHCTBa I KHUJIKOCTH B HACAJOYHbIX KOJIOHHAX (opocutenu). Haznauenue
U TpeOOBaHMS K OPOCUTEIISIM; UX BUBI, CDABHUTEIIbHAS XapaKTEPUCTUKA; 00JIACTh MPUMEHEHHUS,
JIOCTOMHCTBA U HEAOCTATKHU.

Omnopsble ycTpoiicTBa 1oj Hacaaky. Haznauenue u npeabssisiemMble TpeOOBaHUS K OTIOPHBIM
pemerkam. KOHCTpYKTHBHOE HCIIOIHEHHUE ONIOPHBIX PEIIETOK O] HACaJIKy, X JOCTOMHCTBA U
HE0CTaTKHU.

Hasnauenue, npuHIMI JEMCTBUS U BUbI IIEpepaclpeeIUTENbHbIX YCTPOUCTB B HACA0YHbBIX
KOJIOHHaX. Pa3uyHble METOABI YKIIaJKHA HACaJ0K B KOJIOHHE.

Tapenbuarbie KOJIOHHBI, UX YCTPOMCTBO, IPUHIUI JIeHCTBUS, 00sacTh npuMeHeHus. [lokaszarenu,
OIpEACIAIOIINE TEOMETPUYECKUE PAa3MEPBI TapEIbYaThIX KOJIOHH: IPOU3BOAUTEIBHOCTD;
apdextuBHOCTh (KIII); MexTapenpuaToe pacCTosHUE; YHOC KUIAKOCTH.

[Toka3arenu, onpeaemsomue THAPOIMHAMUKY TIOTOKOB Ha TapeJiKe: TUarna3oH yCTOHYUBON paboThI;
TU/IPABIMYECKOE COIIPOTUBIICHUE; TPAIUEHT KHUJIKOCTH Ha Tapeinke. X BiusHue Ha paboTy Tapesnok;
METO/bI CHUKEHHUS BpeTHBIX (PAKTOPOB.

CutyaTble TapenKu C NMepesiiBaMy, UX YCTPOMCTBO, MPUHLUI pabOThl, OCHOBHBIE MOKA3aTEH.
JocTtouHcTBa u HegocTaTki. KomOnHupoBaHHas (KOJIMayKoBO-cUTYaTast) Tapeika Becra.
bap0OoTakHble Tapesky ¢ KarcyJbHbIMH KOJIauKaMH. Y CTPONCTBO, IPUHLIUIT AEUCTBUS U PEKUMBI
paboThI KOJIMAYKOB, BEIOOP ONTHUMAIBHOTO pexkumMa. Tapenku ¢ xkeno04aTbIMU KOJIMauKaMy, UX
CpaBHMUTEJbHBIE NTOKA3aTeNN, 00JaCTh IPUMEHEHHUSL.

Tapenku u3 S-o6pa3sbix 3nemenToB (Uniflux), ux ycTpoilcTBO, IPUHLIKIT AEHCTBHSI, OCHOBHbBIE
MOKa3aTelu, JOCTOMHCTBA U HejpocTaTku. KoMOnHupoBaHHas Tapenka u3 S-o0pa3HbIX 2JIEMEHTOB C
O0TOOHHUKAMH.

CrpyliHble Tapesku. Y CTpONCTBO, IPUHILIMII JEHCTBHSI, CPABHUTEIBHBIE TOKA3ATEIHN Pa3IU4YHbIX
BUJIOB CTPYMHBIX TapeJIOK: SI3bIYKOBBIX; APOUYHBIX; INIACTUHYATHIX; U3 IPOCEYHO-BBITSKHBIX JTUCTOB C
otOoitHrKamu. MIx o01acTh MpUMEHEHHUST; IPEUMYIIECTBAa U HEAOCTATKH.

[TpoBanibHBIE Tapenku (6e3 nepearBoB). Y CTPOWCTBO, MPUHIUIT JEHCTBUS, CPABHUTEIbHbIE
MOKa3aTelu, JOCTOMHCTBA U HEJJOCTATKU PA3JIMYHBIX KOHCTPYKIIMIA MTPOBAJIBLHBIX Tapesok. Tapenku
Kurrens.

KnananHusle Tapenku: 0cOOEHHOCTH KOHCTPYKIIMU; PEKUMBI paOOThI; CPaBHUTENIbHbIE TTOKA3aTelH;
oOmnacts npumenenus. Knanannas OannacTHast; )Kadr03uiHO-KIIalaHHas Tapeika ¢ OTOOMHUKaMU, X
MIPEUMYIIECTBA U HEJOCTATKHU.

Tapenka c 1ByMsl 30HaMH KOHTaKTa. Y CTPOICTBO, IPUHLIUI AEUCTBHSI, OCHOBHBIE IT0KA3aTENH,
JIOCTOMHCTBA U HEJOCTATKHU TAPEJIOK C JKEI00YaThIMU U [UJIMHAPOKOHUYECKUMHU NEPETUBAMHU.
[TpstMmOTOUHBIE TApETKU: TPYOUaThIE; C 3AaBUXPUTEISIMU; C CEKLIMOHUPOBAHUEM MTOTOKOB (A3130Ba).
[TpuHuIMn NeicTBYS, CpaBHUTENbHBIE TOKA3aTEIH, TPEUMYIIIECTBA U HEJOCTATKH.

[TepenuBHBIe ycTpoiicTBa Tapenok. HasHaueHue, TpeboBaHMs, IPeIbIBIsSEMbIE K IIEpETUBaM,
kiaccuukanus. Y cTpoicTBO, MPUHITUIT JCHCTBUS OCHOBHBIX JIEMEHTOB TIEPEITMBOB: MPUEMHBIN
KapMaH, CIIMBHasl IJIaHKa (11opor).
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Ha3znauenne u TpeOoBaHUs, MpEeAbsIBIsSEMble K TEIUIOOOMEHHOW ammaparype. JIBuxKyimas cuia
mpolecca, OCHOBHOE ypaBHEHHe Terionepenayn. Kinaccudukanus TermiooOMeHHBIX anapaTos.
KoxxyxoTpyOuaTble TEMIOOOMEHHUKU. YCTPOHCTBO, MPUHIUN JAEHCTBHs, 00JacTh NMPUMEHEHHS,
OCHOBHbIE MTOKa3zaTean. MapKupoBKa KOKYyXOTpyOUaThIX TEJI000OMEHHUKOB.

TemnepaTypHble HalIPsHKEHUS B KOKYXOTPYyOUaThIX TEIJI000MEeHHUKaX. [[puyrHbI BOSHUKHOBEHHUS U
METO/IbI KOMITEHCALIUHU TEMIIEPATYPHBIX JeOpMaLnii B TETIIO0OMEHHHUKAX KECTKOT0, MOTYKECTKOTO
1 HEXECTKOIO TUIIOB.

TennooOMeHHUKH KeCTKOM KOHCTpykumu tuna H. YcrpoiicTBo, mpuHUIMI JeicTBus, 007acTh
npuMeHeHus. JIocTOMHCTBA U HEJOCTATKHU.

TernnooOMeHHUKHU TOTYKECTKOT0 TUIIAa C KOMIIEHCAaTOpoM B Kopityce tuna K. YerpoiicTBo, mpuHIuI
NeicTBUs, 00J1aCTh MPUMEHEHHUS, JOCTOMHCTBA M HEJIOCTATKU PAa3IMYHBIX BHJIOB KOMIICHCATOPOB.
TernnooOMeHHUKN MOTYKECTKOrO TUMa: ¢ THOKONH MeMOpaHOW B TpyOHO pelleTKe; ¢ U30THYThIMU
TpyOkamu. MIX JOCTOMHCTBA M HEJJOCTATKH, 00JIaCTh MPUMEHEHUSI.

TennooOMEHHUKH HEXECTKOW KOHCTpyKmuu ¢ U-oOpa3HbiMu TpyOkamu THHa Y. YCTpPOMCTBO,
IPUHLIMI JEHCTBUSL, 00JaCTh IPUMEHEHUS, IOCTOMHCTBA U HEJOCTATKH.

TennooOMEHHUKH ¢ BHYTPEHHEH TuT1aBarolieit rojaoBkoi mapku I1. YcrpoiicTBo, mpuHIKI 1eHCTBHS,
JIOCTOMHCTBA U HEJAOCTATKU PA3JIMYHBIX KOHCTPYKIIUH IJIaBAIOLIEHN TOJIOBKH.

TemnooOMEHHUK HEXKECTKOTO THIA C BHEIIHUM M BHYTPEHHUM CaJlbHUKOBBIM YIUIOTHEHUEM
IJIaBaoOIIEN FOJIOBKHU. Y CTPONCTBO, IPUHIIMII JEHCTBHS, TOCTOMHCTBA U HEJOCTATKU.
KOHCTpYKTHBHOE HCIIOJIHEHHWE OCHOBHBIX Y3JIOB KOXXYXOTPYOUYaThIX TEIJIOOOMEHHHMKOB: KOXYX U
TpYOHBII Iy40K, PEKOMEH/IAIINH IO X BEIOOPY. MeTo bl HHTEHCH(DUKALIUH TETIIOOOMEHA B TPyOKax.
OpeOpennble TPYOKH.

TpeOGoBanusi, MpeAbABIsAEMblE K pPa3MEIICHUI0 TPyO B TPYOHBIX pelIeTKax. THUIIOBBIE CXEMbI
pasmereHus Tpyo, X MPEeuMyIIecTBa U HEJOCTATKH, 001aCTh IPUMEHEHUSI.

TpeGoBanusi, mpeabsABIsEMble K COCTUHEHUIO TPYO ¢ TpyOHOU pemieTkoil. MeToapl coequHEeHMS:
pa3BalbLIOBKOM, CBapKoH, maikoi, ckienBaHueM. OOJacTb NPUMEHEHHs, NpeuMyliecTBa H
HEJOCTATKHU.

Haznauenue u BHIIBI IEPETOPOIOK B TPYOHOM MPOCTPAHCTBE KOKYXOTPYOUATHIX TETNIOOOMEHHHUKOB.
MeTo/p1 pa3MenieHus MPOJOIbHBIX EPEropooK B OJHO- 1 MHOTOXOJJOBOM TEILNTIOOOMEHHHUKAX.
Ha3nauenue u BHUJBI TIONIEPEYHBIX MEPETOPOJIOK B MEKTPYOHOM MPOCTPAHCTBE KOXKYXOTPYOUaTHIX
TEMI000MEHHUKOB. VX mpuHIMI efcTBUSA U CIOCOOBI pa3MeIleHUs] B MEKTPYOHOM MPOCTPAHCTBE
TEMI000MEHHUKOB.

TennooOMEHHUKM C IUIOCKOW IOBEPXHOCTHIO TEIIOOOMEHa: IUIAaCTMHYAThIe; CIHpaJbHBIE;
IUIACTUHYATO-peOpUCThie. Y CTPOWCTBO, NPUHLMII JEHCTBUS, CpaBHUTENIbHAs XapaKTEpHUCTUKA,
001aCcTh MPUMEHEHUS.

Hasnauenue, MecTo U poJsib peakTOpOB B XMMHUYECKON TeXHOIOTHMH. OCHOBHBIE OTINYUS PEAKTOPOB
OT JIpyTUX THUIIOB TEIJIO- U MacCOOOMEHHBIX anmnaparoB. Kiaccudukanms XuMHUecKux peakiuii mo
Pa3IUYHbBIM MPU3HAKAM.

ONEeMEHTbl KUHETHKM XUMHUYECKMX peakuui. IloHATHE CKOpOCTM M CTEXMOMETPUYECKOM U
KMHETHYEeCKOM Mopsake peakiuil. JuddepennmansHoe ypaBHEHNE CKOPOCTH PEaKIINU.

BimstHue temriepaTypbl Ha CKOPOCTh XMMHUYECKOW peakuuu. YpaBHeHHe AppeHuyca. [IpusHakn
CJI0’)KHOCTH PEAKIIUN.

Knaccudukanms XuMHUYeCKUX PEakTOPOB MO TEIUIOBOMY PEXXHMMY; METOAaM MOABOIa M OTBOJIA TEILIA;
croco0y paboThI; arperaTHOMY COCTOSTHUIO BEIIIECTB; 0 KOHCTPYKTUBHBIM ITPU3HAKAM.

Peakrop uneansnoro BoitecHeHust (PUB). ['mapaBnuueckuil pexkuM UM M3MEHEHHUE MapaMeTpoB B
U7eabHOM MOJIENTU U pealIbHOM arrapaTe BHITECHEHMUS.

Peakrop maeansHoro cmemtenusi (PUC). ['mapaBnnueckue pexxuMbl U U3MEHEHHE MapaMeTpoB B
UJCANTbHOM MOJIENH U PEAIbHOM aIllapare cMenieHus1. MHOrOKacKaJaHbId peakTop ¢ MEIIAIKOM.
KOHCTpyKIIMM KUIKOCTHBIX pPEakTOpoB. OCHOBHBIE XapaKTEPUCTUKH, HA3HAYEHHE DIJIEMEHTOB,
0COOEHHOCTH KOHCTPYKIIMH €MKOCTHBIX (KyOOBBIX) pEaKTOPOB.

Ha3nauenue nepememmBaromux yCTpOMCTB B peakTopax. Y CTPOMCTBO, OCHOBHBIE XapaKTEPUCTUKH,
00JacTh MPUMEHEHHSI PA3TUYHBIX BUJIOB MEXaHUYECKUX MEIIAIOK M CMECUTENEH.

CnocoObl TEeTI000MEHAa B pPEAaKTOpax. YCTPOWCTBO, MPHUHIUI JEHCTBUSA, 00JIACTh TPUMEHEHUS,
JIOCTOMHCTBA U HEJOCTATKU BHYTPEHHHUX M HAPYKHBIX TETUIOOOMEHHBIX YCTPONUCTB B PEAKTOPaX.
['a30’)kKMIKOCTHBIE PpEaKTOpbl, WX CpaBHeHHEe ¢ abcopOepamu. KOHCTpYKTHBHBIE OCOOEHHOCTH
KOJIOHHBIX TapeibyaThiX U HACAJOUYHBIX PEAKTOPOB.



2.Yueono-memoouueckoe u ungpopmayuonnoe obecneyeHue NpoZPaAmMMmuvl 6CHLYRUMETbHO20
IK3amena ¢ mazucmpamypy no nanpaeienuro 15.04.02 «TexHOIOTHYECKHNE MAIIUHBI U 000PYIOBaHUEY,

IIporpaMMa noAroToBKH «XMMHUYECKOE MAILIMHO- U allllapaTOCTPOCHUEY.

a) OCHOBHas IUTepaTypa:

1. ITonukapos, .J. MamuHs! 1 annapaTsl XMMUYECKUX MTPOU3BOJICTB U HedTerazonepepadboTKu

[DnexTponnsii pecypc]: yueo. / U.W. ITonukapos, M.I". TaiinyiiuH. - DaekTpoH. aaH. - Cankt-IletepOypr:

Jlanb, 2017. - 604 c.

2. 3akupoB, M.A. TeruiooOMeHHbIe anmapatsl: yued. mocodue / M.A. 3akupos, J.111. Tenskos, D.B.

Ocwunos. - Kazanbs: Akanemus Hayk PT, 2021. - 196 c.

3. OCHOBBI TIPOCKTHPOBAHUS XUMHUECKUX TIPOU3BOJCTB U 000PYAOBaHUS. [ DIEeKTpOHHBIN pecypc] : yueol. /

B.A. Kocunries [u ap.]. — DnekTpoH. nad. — Tomck : TITY, 2017. — 395 ¢. — Pexum nocryna:

http://www.iprbookshop.ru

4. 3akupoB, M.A. MammuHsI 1 anmapatsl HeTerazonepepadorku. Yacts 2: yued. mocodue / M.A. 3akupos,

3.B. Ocunos. — Huxnaekamck: HXTHU, 2016. — 155 c.

0) AOMOTHUTENbHAS TUTEPATYpA:

1. 3akupoB, M.A. Mamunsl 1 annapatsl Hedrerazonepepadotku. Yacts 2: MeToanueckue ykazanusi / MLA.

3akupoB. — Huwxnexamck: HXTH, 2017. — 16 c.

2. T'mismanoB X.X. MalivHel 1 anmapaThl XUMHYECKUX TIPOM3BOICTB U HeTernepepaboTKH; yaeOHoe

nocobue / X.X. 'mnpmanos, M.A. 3akupos. — Hmwxrexkamck; HXTH, 2013. — 128 c.

3. Mamussl ¥ annaparsl XAMUYECKUX POU3BOJCTB U HedTerasonepepaboTky [ DIeKTpOHHBIN pecypc];

yuebnuk / .W. Ilonukapos, C.1. Ilonukapos, C.B. PaukoBckuii, A.A. XOMeHKO. — 3-€ U31. B DJIEKTPOH.

BapuaHnte. — Kazans: KHUTY, 2014.

B) mporpamMMHoe o0OecrnieueHne u IHTepHeT-pecypChl:

1. Kpynneiimmii poccuiickuii ”HQOPMAIIMOHHBIN MOPTAJI B 00JIACTH HAYKH, TEXHOJIOTHH, METUIIUHBI 1
oOpa3zoBanwsl, cojepkanuii pedepaTsl U MOTHBIE TEKCTHI 00JIee 14 MITH HAYYHBIX CTaTeH U IMyOIMKAIUH -
Pexxum noctyma: http://elibrary.ru/

2. Kypnan «XuMudeckoe u HeTrerazoBoe MammHocTpoeHue». CaiT xxypHaia « XHMHYECKOE H
HedTerazoBoe MaIMHOCTpoeHue». — Jloctyn cBodoansit: hitp://www.himnef.ru/

3. KypHan «MammHOCTPOCHHE U HHXKEHEPHOE 00pazoBaHuey. CalT xypHana « MallmHOCTPOCHHE U
WHKEHEepHOe oOpa3oBanuey. — Jloctyn cBoGoausif: https://old.mospolytech.ru/index.php?id=4088
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