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1. OBLUME NOJNIOXKEHUA

K BCTYynUTENbHbIM MCMbITAHUAM MO MNporpammMamM MOArOTOBKM HAYYHbIX W HayyHO-
negarormyeckmx kagpos B acnupaHtype Caml TY gonyckatotca nuua, nvetrowme obpasoBaHmne
He HWXKe BbICLLero (cneumManutet Unu MaructTpartypa).

Mprvem ocyLecTBNAETCA Ha KOHKYPCHOW OCHOBE MO pesynbTaTtaM BCTYNUTENbHbIX
NCNbITAaHUNA.

2. UENb BCTYNMUTENBbHOIO UCMNbITAHUA

BcTynutenbHble UcnbITaHWs NpU3BaHbl ONPEAenUTb CTerneHb FOTOBHOCTM NOCTYNaloLwero
K OCBOEHMIO OCHOBHOWM 0OpasoBaTenibHOM Mporpammbl acnvMpaHTypbl MO OaHHOW Hay4YHOM
cneumanbHOCTHU.

3. POPMA NMPOBEAEHUA U KPUTEPUU OLIEHKU BCTYNMUTENIBHOIO UCTbITAHUA

BcTynutenbHoe ucnbITaHWe NpoBOAUTCS B COYMETaHUM MUCbMEHHOW U YCTHOW (bopM B
COOTBETCTBMM C YCTAHOBIEHHbLIM NPUEMHoN komuccunen Caml TY pacnncaHunem.
MocTynatowemMy npeasniaraeTcs OTBETUTb Ha BOMPOCHI U (Mnn) pewnTb 3aayun B COOTBETCTBUM
C 9K3aMeHaUMOHHbIMW 3afdaHusIMK, KOTOpble OXBaTblBAlOT COAEpXaHue pas3fdenoB U Tem
nporpammMbl BCTYNUTENbHbLIX UCNbITaHWA. [locTynawwmn roTOBUTCA K OTBETY MUCbMEHHO,
NCNONb3ysi 3K3aMeHaLMOHHbIE NNCTbI, KOTOPble BMOCMNEACTBMM XPAHATCA B €ro fM4HOM Aene,
3aTeM OTBeYaeT YCTHO YfleHaM 3K3aMeHaLMOHHON KOMUCCUN.

Mpn npueme Ha oOyyeHMe nNO nporpamMmam MNOAFOTOBKM HAYYHbIX W Hay4HO-
negarormyeckMx KagpoB B acnupaHType pesynbTaTbl KaKO4oro BCTYMUTENbHOro WCMbITaHUSA
OoLUEeHMBalOTCs NO NATUOAaNNbLHOM LWKane.

MuHuMmanbHoe  KonmnyecTBO 6GannoB  ANA  KaXAoW  HayyHOW  cneumanbHOCTW,
NoOATBEpXAalllee YyCrnewHoe MnpoXoXaeHue BCTYNUTENbHOMO WCNbITaHUsA, coctaBnaet 3
6anna.

Lkana oueHuBaHuA:

«OTNUYHO» — BbLICTABMSAETCH, €Criv NMOCTynalLwWmMin NpeacTaBun pasBepHyThle, YeTkme
OTBETbl HA OCHOBHbIE BOMPOCHI 3K3aMeHaLUNOHHOro buneTa;

«XOpOI.IJO» — BbICTaBndeTCcd, eclhu ﬂOCTyﬂaPOU.lMI‘;I npeacrtasuisl OTHOCUTEIbHO
pa3BepHyTble, YETKME OTBETbl HA OCHOBHbIE BOMPOCbI 3K3aMEeHaUNOHHOIo ounera;
«Y.EIOBﬂeTBOpVITeanO» - BbICTaBJIAETCA, ecnum l'IOCTyl'IGFOLLl,I/II?I npencraBun

OTHOCUTENbHO pa3BeEpHYyTble, YETKME OTBETbl HA OCHOBHbIE BOMPOCHI 3K3aMEHaLMOHHOIo
GuneTa, NPy 3TOM HEKOTOPLIE OTBEThI PACKPbITbI HE MOMHOCTLIO;

«HeypoBneTBOpuUTENbLHO» — BLICTABMSIETCS, €CMM NpU  OTBETE MOCTynarLLlero
OCHOBHblE BOMPOCHI GuneTa He packpbIThbl.

4. NEPEYEHb PA3[ENOB, TEM U CMUCOK PEKOMEHOYEMOW NNUTEPATYPbI

HAMNPABJIEHHOCTb 1. XUMWUA TOMIINBA U BbICOKOJHEPITETUYECKUX BELLECTB
(TEXHOJIOI'nA HE®TH)

Pazpen 1. Xumuna Tonnmea n BbICOKO3IHEpPreTU4eCKux BellecTB

1.1 HebTb 1 ras Kak ICTOUYHUKU CbIPbA AN TEXHONOrMYeCKUX npoLeccoB Npou3BoAcTBa
TONNUB

1.1.1 CoBpeMeHHble B3rnAdbl Ha obpa3oBaHMe W reHe3uc HedTen. Teopus
HeopraHM4yeckoro npoucxoxaeHna HedpTen. Teopusa  pPacTUTENBHOIO U XKMBOTHOrO
NpouCXOXOeHnst HedpTen



1.1.2 3nemeHTHbIN cocTaB HedpTEM M CBA3b MEXAY 3NEMEHTHbIM COCTaBOM WU WX
bm3n4eckMMn ceomcTBaMmn

1.1.3 Obwasn xapakTepucTnka coeauMHEHW, BXOASLNX B COCTaB HedpTen. XumMmnyeckas
Knaccudukauunsa HedoTen

1.1.4 Xumunyeckme cBOMCTBa MapadMHOBLIX YrNeBOAOPOOOB: CTPOEHME MOSeKyn,
pacnpegeneHune no pakumam, HaTEHOBLIN NAacnopT HeMTN.

1.1.5 HadTeHoBble yrneBogopoabl HedpTen: CTPOeHMe MOJSIEKyn, pacnpegeneHue no
dpakumam, HadTeHOBbIN NacnopT HedTw.

1.1.6 XMmyeckne CBONCTBA LMKITMYECKUX YINEBOO4OPOLOB.

1.1.7 ApomaTuyeckue yrnesogopoabl HedpTen: CTpoeHue Mosiekyn, pacnpeneneHne no
dpakumam HedTU

1.1.8 XumMmnyeckne CBOMCTBA apoOMaTUYECKMX YINEBOLOPOAOB

1.1.9 MapaduHoBble, HA(PTEHOBLIE N apoMaTUYecKMe YrneBOAOpOAdbl Kak COCTaBHbIe
4YacTN MOTOPHbIX TONANB U Macen

1.1.10 BnusaHue HenpeaenbHbIX yrneeogoponoB Ha 3KcnnyaTaumoHHbIE
XapaKTepUCTUKN HepTenpoayKToB

1.1.11 CepHuCTble CcOeauHeHuss HedTen, UX XapaKTepucTuka, pacnpenerieHne mno
dpakumam. BnuaHune cepocogepallmx CoeauHEHNn Ha KavyecTBO HedhTeNPOaYKTOB.

1.1.12 Xmmyeckne cBOMCTBa CEPHUCTLIX COEOUHEHWN.

1.1.13 Kucnopogcogepxawue  coeanHeHus HedhTH, MX  XapaKTepucTtuka,
pacnpegeneHune no dpakunam HedTH, XMMMYeckue CBOMCTBa. BrninsHue kucnopogcoaepaimx
CoeIHEHUI Ha Ka4yeCTBO HEPTENPOOYKTOB.

1.1.14 A30TuCTble coeduHeHus1 HedTen, UX xapakTepucTuka, pacnpenerneHue mno
dpakumam HedpTn, XumMmyeckme cBoncTBa. BrvsHue copepaHust asOTUCTbIX COeAMHEHWI
Ka4yecTBO He(pTeNpoayKTOB.

1.1.15 AcdanbTo-cMONUCTbIE BewecTBa HedTen: cocTaB, CBOWCTBa, o0b6nactu
NPUMeEHEHNs

1.1.16 YrneBogopofHble rasbl: NPUPOAHbLIA, MOMYTHbIA HETAHON, TEXHOMNOrMYECKU.
OneMeHTHbIN U XMMUYECKUI COCTaB M HanpasneHusa nepepaboTkn. TpeboBaHus K KavyecTBy
rasa, TpaHCnopTMpyeMoMy MO rasonpoBogam. TpebGoBaHMs K KayeCTBYy roOpltOYMX rasoB Ang
NMPOMBbILLUNIEHHOrO U KOMMYHaNbHO-ObITOBOrO NPUMEHEHUS, CKUKEHHBIX YrNEeBOOOPOAHbIX ra3o0B.,
rasza TONSIMBHOIO CXaToro Ang razobannoHHbIX aBToMOOunen.

1.1.17 Xapaktepuctnka O€H3MHOB: MPSIMOrOHHbIA O€H3MH, OEH3MHbI TEePMUYECKUX
npoueccoB, OGEH3UH KaTanMTUYECKOro KpekuHra, pudopmatbl, OeH3MHbI-OTFOHbI, GEH3UHbI
TMOPOKPEKMHIra. OJONEeMEHTHbIN M XUMUYECKMA COCTaB W  HanpasreHns nepepaboTku.
TpeboBaHUA K KayeCTBY TOBaPHbIX aBTOMOOMUIbHbLIX OEH3MHOB.

1.1.18 Xapaktepuctnka O€H3MHOB: MPSIMOrOHHbIA O€H3MH, OEH3MHbI TEePMUYECKUX
npoueccoB, OEH3WH KaTanuTUYECKOro KpekuHra, pudgopmatbl, GEH3UHbI-OTIOHbI, GEH3VHbI
rMMOPOKPEKNHra. ONEeMEHTHbIN U XUMUYECKMA COCTaB M HanpasneHus nepepaboTku.
TpeboBaHNa Kk Ka4ecTBY TOBaPHbIX aBUALMOHHbLIX GEH3NHOB.

1.1.19 XapaktepucTtuka KeEpOCUHOBbIX IpPaKkUUn. DNEMEHTHbBIA N XUMUYECKUIA COCTaB 1
HanpasneHnsa nepepaboTtku. TpeboBaHNs K Ka4eCTBY TOBAPHbIX PEAKTMBHbIX TOMNSMB.

1.1.20 XapaktepucTuka [AuseribHbIX dpakuun: NpAMOroHHas AusernbHas gpakumg,
ansenbHble pakuun TEPMUYECKMX MPOLLECCOB, NErkMi rasonsib KatanuTUYecKoro KpPeKuHra.
ONEeMEHTHbIN U XMMUYECKMI COCTaB W HanpasneHuss nepepabotkn. TpeboBaHUA K KayecTBy
TOBapPHbIX AN3ENbHbIX TOMMUB.

1.1.21 BakyyMHbin rasovnb. CocTaB W XuMMUYecKne cBOWCTBa. HanpasneHus
nepepaboTku.

1.1.22 T'yapoH, HedTaHble ocTaTkn. CocTaB M XMMU4Yeckue cBoWcTBa. HanpasneHus
nepepaboTkM C NonyYyeHneM AONOMHUTENBHOrO KonmMyecTsa TONMMB 1 CNeLnpoayKToB.



Pasgen 2. TexHoOnorMsa TonnmMea U BbICOKO3HEpPreTU4eCKUX BeLecTs
2.1 TexHONOrMA NepBUYHOM NepepaboTku HedhTU 1 rasa

2.1.1 OnektpoobecconmeaHne 1 NnepBrMYHas neperoHka HeTu.

2.1.2 Xapaktepuctvka TUMU4YHbIX HedTen, TexHomnormsi nepepaboTkM M OCHOBHbIE
NPOAYKTbI.

2.1.3 TunoBble cxeMbl HedoTenepepabaTbiBalOLLMX 3aBOJ0OB.

2.1.4 Xapaktepuctvka npupogHoOro, MnOoMnyTHOro, TexHonormnyeckoro rasoe (HIM3) wu
rasoBbIX KOHAEHCATOB.

2.1.5 Tunoeasi cxema rasonepepadarbiBatoLLEero 3aBoga, OCHOBHbIE MPOAYKThI.

2.1.6 OuncTka rasa OT KUCIbIX KOMMOHEHTOB. [lornoTuTenu, katanuvsaTopbl, CXeMbl U
napameTpbl paboTbl TEXHOMNOrMYECKNX YCTAHOBOK.

2.1.7 Ocyuwka rasa. [lornotutenn, cxembl M napameTpbl paboTbl TEXHOMOMMYECKUX
YCTaHOBOK.

2.1.8 Ot6eH3nHuBaHne rasa. [lormotutenn, cxembl W MNapameTpbl paboThbl
TEXHONOrMYeCKUX YyCTaHOBOK.

2.1.9 TlasodpakuymoHnpoBaHne. CxeMbl W napameTpbl paboTbl TEXHONOMMYECKNX
YyCTaHOBOK, OCHOBHbIE NPOAYKThI.

2.1.10 BblgeneHve renva u3 rasa. Cxembl M napameTpbl paboTbl TEXHONOMMYECKUX
YyCTaHOBOK.

2111 Crabunusaumsi  rasokoHgeHcatoB. Cxembl M napameTpbl  paboTbl
TEXHOSNOMMYECKNX YCTaHOBOK.

2.2 TexHONOrMA BTOPUYHOMN nepepaboTkn HedhpTH U rasa

2.2.1 TepMUYecKknin KpekuHr. TepmMoaMHaMuKa M KMHETMKA pacnaga yrinesogopoaoB
pasnnyHbIX PSAOB U MoONeKkynspHonm Mmaccbl. CBOGoAHOpaAMKanbHbIN MEXaHU3M TEPMUYECKOrO
KpeKkuHra yrnesogopofoB. [lonyyeHne cBeTnbIX HePTENPOAYKTOB TEPMUYECKUM Pa3fOXXEeHNEM
OCTaTOYHbIX PpaKUMKA, yny4lleHne KayecTBa KOTENbHOro TONNMBa, NoslydyeHne TepMora3onna un
HeTAHOro Kokca.

2.2.2 Muponua. TepmoaMHamMuka M KMHETMKa pacnaja YrneBOAOpPOOOB PasfMyHbIX
pAOoOB N MONEKyNspHoM Mmacchl. [Mponu3 HeTaHbIX pakunuin M rasoBoro Cblpbs AN
Npov3BOACTBA HU3WKUX oOnedMHOB W apomaTuyeckux yrnesogoponoB. [lepepabotka
ra3oobpasHbIX U XXMAKUX NPOAYKTOB nNuponuaa. [Nnponns meTtaHa n gpyrux yrneBoaopoaoB Ans
nonyyeHus auetuneHa. PereHepaTuBHbIA, T[OMOM€HHbIN W  OKUCIUTENbLHLIA  NUPOSKUS.
AnekTpokpeknHr. CocTas ra3os NMponusa n ux pasgenexHue.

2.2.3 Katanutnyeckmin KpekuHr. Cbipbe M ero noaroToBka. [1poaykTbl KpeKuHra.
KaTanusatopbl KpekuHra, CTpOeHWe antMOCUIMKaTOB W npupoda WX KaTanuTuyecKkomn
aKTMBHOCTWU. Porib MPOTOHHOW 1 anpOTOHHOW KUCNOTHOCTU. LleonuTbl. MexaHnam npoTekaroLwmx
peakumn. K3ameHeHMe CBOWCTB W pereHepauusi KaTanm3aTopoB B MPOLLECCE KPEKMHra.
[MpOMbIWNEHHbIE YCTAHOBKW KaTanMUTUYECKOro KPEKMHra W OCHOBHblE TEXHOMornyeckue
napameTpbl.

2.2.4 Katanutnyeckni pucdopmuHr. Coipbe 1 ero nogrotoska. NpoaykTel prdopMuHra.
[MonyyeHne BbICOKOOKTAHOBbLIX KOMMOHEHTOB OeH3nHa M apoMaTU4eckux YrneBOAOpPOaOB.
KaTanusatopbl pupopMUHra, OCHOBHbIE peakLMu U MeXaHU3M KaTarnnTuyeckoro npespalleHus
HaPTEHOBbLIX, MapadUHOBbLIX W apoMaTU4ecKMX YrrneBogopodoB. V3meHeHue CBOWCTB W
pereHepauua KatanmsaTtopoB B npouecce pugopmuHra. [MpoMmbInEeHHbIe  YCTaHOBKU
KaTanmMTu4eckoro pucoopMmHra 1 OCHOBHbIE TEXHOSTOMMYEeCKMe napameTpsbl.

2.2.5 'ngpooymcTka HedTAHbIX bpakuuin B NPpON3BOACTBE TOMMMB. PUSMKO-XUMUYECKUE
OCHOBbl npouecca. XUMUYECKMe peakuun, rnpoTekawlwmne B npouecce rMapoOHUCTKM.



TepmognHammnka W KuHeTMKa npouecca rmapoouncTkn. OCHOBHble akTopbl npouecca
rMAOPOOYUCTKN U UX BIIMSIHAE Ha Ka4eCTBO MoslydaemblX NMPOAYKTOB.

2.2.6 Tngpoounctka HedTAHbIX ppakumMii B npoussoacTee Tonnme. KatanmsaTopbl
npouecca. CocTaB KaTanusaTtopoB  MAPOOYMCTKU.  [1pOMbIWEHHbIE  KaTanusaTopbl.
CynbdugmposaHue B NpombilLneHHocTU. CTpykTypa cynbguaHon dassbl.

2.2.7 TvgpoouncTka HedpTAHbIX pakuuin B NpomnsBoacTse Tonnue. MexaHu3m peakuummn
rmaporeHonu3a  cepocogepXalimx  CoeguHeHWA U TUAPUPOBaHUA  apoMaTU4eCcKuX
yrnesoopoaos.

2.2.8 [ngpoounctka HedTAHbIX pakumm B NPOM3BOACTBE TOMMMB. YCroBus
npoBeaeHNss MpPOLEeCCOB TMOPOOYUCTKN OEH3UHa, AM3ENbHOrO0 W PEeakTUBHOMO TOMMMB, W
BaKyyMHOro rasonns. [mgpooymctka 6€H3MHOB BTOPUYHOIO NPOUCXOXOEHMS.

2.2.9 PeakTopbl 1 TEXHONOIMYECKME CXEMbI MPOLECCOB MMOPOOUNCTKN.

2.2.10 TwngpoobeccepmBaHme HedTAHbIX OCTaTKOB. HasHayeHue, KaTanusaTopbl,
XMUMUYECKNE OCHOBBI U MEXaHW3M npoLiecca.

2.2.11 Peakuun yrneBoaopogoB M HeyrneBo4OPOAHbIX COEAUHEHW, npoTekawlmne B
yCroBusIX rMApoKpekuHra. KatanusaTtopbl rmapokpekmHra. MexaHmsam peakumin ruapoKpekuHra
yrneBogopoaoB. BnnsHne OCHOBHbIX NapaMeTpoB Ha pe3ynbTaTbl MMOPOKPEKMHra.

2.2.12 Knaccudukaums npoueccoB rMapOKPEeKUHra BaKyyMHOro rasounnsi, 6rok-cxembl
PasfnMyHbIX BapuaHTOB MOPOKPEKMHra BaKyyMHOro rasownd. [lpuHumMnuanbHas cxema
YCTaHOBKM OAHOCTYMEHYaToro rmapoKpeknHra BakyymHoro rasonns. OcHoBHoe obopygoBaHue.
YcnoBus npouecca. MaTepuanbHbii ©6anaHC yCTaHOBKW. XapakTepucTuka nonyvyaemblxX
NPOAYKTOB W MYTU UX MPUMEHEHNS.

2.2.13 TMOpPOKPEKMHr OEH3NHOBLIX (pakuMn C MNONyYeHMEM MOTOPHbLIX TOMMMB,
CKWKEHHbIX rasoB W u3onapadguHOBLIX yrrneBofopoaoB. HasHayeHue, kaTanusaTopbl,
XUMUYECKNE OCHOBbI U MEXaHW3M npoLiecca.

2.2.14 3apybexHble yCTaHOBKM TMAPOKPEKMHra BakyyMHOro rasonnst (KOHUKpEKWHr,
PNH-BACO, LWeBpoH 1 ap.), nx ocobeHHOCTH, NokasaTenu padoThl,

2.2.15 TnapoKpeknHr HedTaHbIX ocTaTkoB. [lpuHUMNUanbHas cxemMa YCTaHOBKU
rMopokpeknHra octatkoB B TpéxdasHoM kunswem crnoe H-omn. Ycnosus npouecca,
nokasartenu paboTbl.

2.2.16 TnpoporeHnsauMoHHble npoueccbl B MNPOUM3BOACTBE CMa304YHbIX Macers.
HasHauyeHune, KaTanmsaTopbl, XMMUYECKNE OCHOBbLI 1 MEXaHU3M Mpouecca.

2.217 [ngpogeankunupoBaHue W Apyrue rMaporeHnsauuoHHble npouecchbl B
NpoOn3BOACTBE apoMaTMYEecKMUX YrneBogopoAaoB. HasHayeHue, kaTanua3aTopbl, XUMUYECKUE
OCHOBbI U MEXaHM3M npoLecca.

2.2.18 MponssoacTeo napacuHoB. MponssoacTBo XUOKMUX napaguHoB
aenapaduHmnzaumen ausenbHbiX dpakunn. denapaduHnzaums MacnsHbiX dpakuun  ans
nony4yeHns TBepabIX napagouHoOB.

2.2.19 lpon3BoACTBO oOKcuaa yrnepoga W cuHTes-rasa. Katanutuyeckass KoHBepcus
MeTaHa v Apyrux yrnesogoponos. HayyHble OCHOBbI NpoLecca U TEXHONOrMYyeckne napameTpsbl.
OxkucnutensHag KOHBEpCUS. BbicokoTemnepaTypHas oKucnuTenobHas KoHBepcua
yrneBogopoaoB B OTCyTCTBME  KaTanmsaTtopoB. Ounctka CuHTEe3-rasa, nonyyeHue
KOHLLEHTPMPOBAHHOroO oKcuaa yrrnepoga v Bogopoaa.

2.2.20 HedtaHble Tonnuea. OO6OWas xapakTepuCTUKa OCHOBHbIX BMAOB TomMnvBea
(aBTOMOGUNBHOE, OM3eNbHOE, aBMALMOHHOE, peakTMBHOe, KoTenbHoe u ap.). [NoBeaeHve m
npeBpaLLeHns yrineBogopoaoB npu CropaHun B Asuratensax. AHTUOETOHATOPblI U MEXaHU3M UX
aencteusa. OkTaHoBOe yuchno. LietaHoBoe yucno.

2.2.21 HedpTaHble Tonnuea. lpucagku K TonnmBam (@HTUOKMCAUTENW, AEnpeccopbl,
MOKOLLME, BS3KOCTHblE, MPOTMBOW3HOCHbLIE M AP.), MexaHusm ux pencrteus. KomnnekcHble
npucagkm.



2.2.22 TlpousBoAcTBO BOAOpoda W3 YIMEBOOOPOAHbLIX rasoB. XuMusi npoLecca,
kaTanusaTtopbl U nornotutenn. Cxembl U napamMeTpbl paboTbl TEXHOMOrMYECKUX YCTaHOBOK,
OCHOBHbI€ NPOAYKTbI.

2.2.23 YTunusauus CcepoBogopOda, BbIOENEHHOro0 U3  yrieBO4OPOAHbLIX  rasoB.
MonyyeHne anemeHTHOM cepbl MeToaoM Knayca. Xumuna npouecca u katanmsatopbl. CxemMbl 1
napameTpbl paboTbl TEXHOMNOIMYECKNX YCTAHOBOK, OCHOBHbIE MPOAYKTbI.

2.2.24 YTunusauus CcepoBoOOpOda, BbIOENEHHOr0 U3  yrieBO4OPOAHbLIX  rasoB.
lMonyyeHne cepHOW KUCNOTbI. XMMUSA Mpouecca, kaTanu3aTopbl U nornotutenut. Cxembl u
napameTpbl paboTbl TEXHOMNOIMYECKNX YCTAHOBOK, OCHOBHbIE MPOAYKTHI.

2.2.25 TonyyeHne cnvpToB M KUCNOT OKUCIIEHMEM ra3oo6pasHbix napaduHoB. XumMus
npouecca, katanu3aTopbl. CxeMbl M napameTpbl paboTbl TEXHOMOrMYECKUX YCTaHOBOK,
OCHOBHbI€ NPOAYKThI.

2.2.26 TlonydyeHne okcupa aTuneHa. Xumusa npouecca, katanusatopbl. Cxembl U
napameTpbl paboTbl TEXHOMNOMMYECKNX YCTAHOBOK, OCHOBHbIE MPOAYKTbI.

2.2.27 TMony4yeHne okcmga nponuneHa. CuHTE3 aueTtanbgerMga M BuHMMaueTaTa u3
aTMneHa. XmMmusa npoLeccos, katanmsaTtopbl. Cxembl U napameTpbl paboTbl TEXHONOrMYECKNX
YyCTaHOBOK, OCHOBHbIE NPOAYKThI.

2.2.28 Tlonyyenne yrnesogopogos u3 CO wu Bogopoga. XumMusa NpoOLLECCOB,
kaTanus3aTtopbl. CxeMbl M napameTpbl paboTbl TEXHOMOrMYECKUX YCTaHOBOK, OCHOBHbIE
NPOAYKTbI.

2.2.29 Tlony4yenne crnumptoB m3 CO wn Bopgopoga. [lonydyeHve meTtaHona. Xumus
npoueccoB, kKatanu3atopbl. CxeMbl M napameTpbl paboTbl TEXHOMOrMYECKUX YCTaHOBOK,
OCHOBHbIe npoaykThl. 2.2.30 MNony4yeHne anbgernaos u cnupTtoB Cz-Cy n3 onedmHo, CO wu
Bogopoda (OKCOCUHTE3). XuMusi NpoLEeccoB, Katanu3atopbl. Cxembl M napameTpbl paboTbl
TEXHONOrM4YeCKMX YCTaHOBOK, OCHOBHbIE NPOAYKTHI.

2.2.31 TlonyyeHne kapbOOHOBbLIX KMWCMOT Ha OCHOBE peakumm KapboHMNMpOBaHWS
oneguHOB, aueTuneHa u cnupToB. XMMKUS NPOLLEeCCOB, kaTanusatopbl. CxeMbl U napameTpbl
paboTbl TEXHONOIMYECKNX YCTAHOBOK, OCHOBHbIE MPOAYKTbI.
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HanpaBneHHocTb 1

1 AnekcangpoB W.A. leperoHka un pektudmkauma B HedTenepepabotke [Tekct] / UN.A.

AnekcaHgpos. - M.: Xumunga, 1981. - 351 c.

AHanua HedhTu [TekcT]: cnpas. :nep.c aHrn. / [bx.I". Cnewnt. - CI16.: MNpodeccus, 2010.-479 c.

ATOMHas 1 MonekynsapHas cnekTpockonua [TekcTt]: atom.cnektpockonus / M.A. Enbawesny.

- 5-e n3a. - M. : JINBPOKOM, [2009]. - 527 c.

4  bepr NA. Katanutnyeckoe rmngpoobnaropaxmBaHme HedTaHbIx octatkoB [Tekct] / A,
Bepr,C.I". XabubynnuH. - J1. : Xumuns, 1986. - 189 c.

5 Bnacos B.I. ®u3Mko-xmmmyeckme cBoWCTBa HedTEN, HEMPTAHbIX dOpakunin U TOBapPHbIX
HedTenpoayktoB [TekcT]: yyeb. nocobue / [oc. obpasoBar. yupexaeHue BbiCl. Npod.
O6pasoBaHus Camap.roc.TexH.yH-T. - 4-e uag.,ucnp.n gon. - Camapa: [6. n.], 2009. - 204 c.

6 Bnacoe B.I. 'mgpoounctka, rugpoobeccepvBaHMe U TMOPOKPEKMHI HEMTAHOrO Cblpbs
[TekcT]: y4eb.-meToa. nocobue / B.I. Bnacos; Camap.roc.TexH.yH-T. - 2-e usg., ucnp. -
Camapa: [6. n.], 2014. - 139 c.

7  ['vgporeHusaumoHHble npoueccbl HedTenepepaboTkn U (PU3MKO-XMMUYECKUe MeToabl
aHanuaa nonyvaeMbiX NPoayKToB [ONeKTpOoHHbIM pecypc)]: y4eb. nocobue / A.A. NumepanH
v pgp.]; Camap.roc.TexH.yH-T, Xumuyeckass TexHornorus nepepaboTtkm HedpTM u rasa. -
OnekTpoH. aaH. - Camapa: [6. n.], 2012.

8 MNopgaase IN.H., Twpyu M.B., Kowenes B.H. Yrnesogopoabl HepTn U nx aHanu3 meTooom
razoBon xpomarorpadum: YuyebHoe nocobue.—M.: U3a. ueHTtp PI'Y HedTn 1 rasza nm. N.M.
Ny6kuHa, 2010. — 237 c.
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lNypeee A.A. Xummotonorusa [TekcT]: [Yue6.ansa By3oB] / A.A. lypees, U.I'. ®ykc, B.JL.
JTawxun. - M.: Xnimus, 1986. - 366 c.
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— M.: Xumus, 1978. — 320 c.
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Xumunsa, 1974. - 271 c.

Katanus B C1-xumum [TekcT] :nep.c anrn.; MNMog pea. B.Kanma / MNog pen. B.Kanmva ; peq. B.
Kanm. - J1. : Xumuga, 1987. - 296 c.

KpeknHr HedTAHbIX dpakumin Ha LeonutTcogepxawmx katanuadatopax [Tekct] / lMNog pea.
C.H. Xagxwuesa. - M. : Xumusa, 1982. - 277 c.

JlebegeB H.H. Xumua n TexHONOrms OCHOBHOMO OPraHU4eckoro uU HedTEXMMUYECKOro
cuHTe3a [Tekct]: ydeb. / H. H. JlebeneB. - 4-e un3a., nepepab. n gon.-Penp. mn3a. - M.:
AnbsHc, 2013. - 589 c.

MaHoBsH, A.K. TexHonorns nepepaboTkn NpUpOLHbIX 3HeproHocutenen [TekcTt]: y4eb.
nocobue / A.K. MaHoBsH. - M.: Xumus, 2004. - 455 c.

MacnsHckmi .H. Katanutunuecknin pndpopmuHr 6eH3mMHOB [TeKcT]: xummna n TexHonorust /
I.H. MacnsaHncknin, P.H. Wanupo. - J1.: Xumusa, 1985. - 221 c.

Meniepc P.A. OcHoBHble npouecchl HedpTenepepaboTkn [TekcT] : cnpas. / P.A. Melepc ;
nep. ¢ 3-ro aHrn. u3g., nog pea.. O.®. Maroneson, O.M. JlbikoBa. - CI16.: MNpodeccus,
2011.-940 c.

MyxuHa T.H., Bapa6aHoB H.J1., Bapa6aw C.E. MNuponua yrnesogopogHoro cbipbs [TekcT]/
T.H. MyxuHa, H.J1. Bapa6aHos, C.E. bapabaw.- M.:Xumusa, 1987.-240 c.

Hedrenpoayktel. Tonnuea, cmasouyHble Macna W nnactuyHble cmasku. OnpegeneHune
OCHOBHbIX nokasartenen kadectea/B.A. JoporounHckas, U.P. O6nawukosa, A.HO. KunsikoBa,
E.B. NonosaHoBa: YuebHo-meToa. nocobme. - M.: ®I'YT N3ag-so "Hedptb 1 ras" PI'Y HedTu 1
raza umenm V.M. IN'ybkuHa, 2013. — 74 c.

MepepaboTka TaXenbix HeddTEN N HEPTHAHLIX OCTATKOB. [MOpPOreHn3aunoHHbIE NPOLECCHI
[TekcT]: nep.c aHrn. / X. Anuuta, k. Cnent. - CI16.: LLOI "Mpodeccus”, 2013. - 380 c.
MotexuH B.M. OCHOBbI TEOPUN XUMUYECKNX MPOLLECCOB TEXHOSIOMMM OPraHNYeCKMX BELLLECTB
n HedpTenepepaboTku: yuebHuk / B.M. MNoTtexuH, B.B. MNMotexuH. — CI16.: JlaHb, 2014. — 887 c.
CyxaHos B.I1. Katanutuyeckne npoueccel B HedhTenepepaboTke [TekcT] / B.IN. CyxaHos. - 2-
e n3g.,nepepab.n gon. - M.: Xumus, 1973. - 414 c.

Tana6e K. KatanusaTopsbl 1 katanutnieckme npouecchl [Tekct] / MNMep. ¢ an. MNM.A.O6pasuoBa;
Mog pea. AJl. Knauko. - M.: Mup, 1993. - 172 c.

TexHonorns NpomM3BOACTBa CMa304YHbIX Macen u cneunpoaykToB [TekcT] : yyeb. nocobue /
B. A. TbiweHko [n ap.]; Camap.roc.texH.yH-T. - M.: JIEHAH[, 2014. - 234 c.

TomuHa H.H. MeToabl 04MCTKM HepTaHbIX hpakumi: y4ebHoe nocobue / H.H. TomuHa, H.M.
Makcumos, B.A. ToiweHko, A.A. Numep3unH. — Y. 1. — 2-e u3a., nepepab. n gon. — Camapa:
Camap. roc. TexH. yH-T, 2021. — 151 c.

TomuHa H.H. MeToabl ouncTtkm HedTaHbIX ppakumin: ysebHoe nocobue / H.H. TomuHa, H.M.
Makcumos, B.A. TeiweHko, A.A. MNMumepauH. — Y. 2. — 2-e n3a., nepepab. n gon. — Camapa:
Camap. roc. TexH. yH-T, 2021. — 259 c.

Tonnmea, cma3oyHble mMaTepuanbl, TEXHUYECKNE XUOKOCTU. ACCOPTUMEHT U MPUMEHEHUE
[TekcT] : cnpaBoyHuk / [W.I'. AHncnmos, K.M. bageiwTosa, C.A. BHaTos 1 ap.];MNoa pea. B.M.
LWkonbHMKoBa. - 2-€ 13g., nepepab. u gon. - M.:TexuHdopm, 1999. - 596 c.

ToiweHko B.A. CoBpeMeHHble TEXHOMNOrMM NpoM3BOACTBA HEPTAHBIX JOPOXKHbBIX BSDKYLLMX:
yyebHoe nocobue / B.A. ThiweHko, MN.M. Twokununa, A.A. lNypee, H.M. MakcumoB. —



Camapa: Camap. roc.TexH.yH-T, 2022. — 294 c.

33  dusmyeckme metoabl nccnegosaHusa B xmmum [Tekct] : yueb. / KO.A. MNeHTuH, J1.B. Bunkos. -
M. : Mup : ACT, 2003. - 683 c.

34 Xumusa HedbTn n rasa [Tekct]: ydeb.nocobue / B. [1. Pabos. - M.: POPYM, 2009. - 336 c.

35 Xwumusa HedTM 1 rasa (B Bonpocax n oteeTax): yueb. nocobue / Paboe B.[., Cacduesa P.3.,
MNopgagse N.H., YepHoea O.b., M'mpyu M.B.- M.: L PT'Y HedTu n rasa, 2014. - 169 c.

36 Yaygypwu Y.P. Hedbtexummnsa n HepTtenepepaboTka. Npouecchl, TEXHONOMMN, NHTErpaums. —
CI6.: Mpodeccun,2014.-432c¢.

37 YopkeHgopd . CoBpeMeHHbIN KaTanua n xmmudeckasa kmHeTuka [TekcT] :nep.c aHrn.:y4eo.
nocobune / W. YopkeHgopd, X HammanTcBegpawt. - 2-e wu3a. - HonronpyaHein: W[
UHtennexT, 2013. - 501 c.

HAMPABJIEHHOCTb 2. XMMUA TOMJIMBA U BbICOKOIHEPITETUYECKUX BELWWECTB
(TEXHOJNOI'mA CNEUNAIBbHBLIX NPOAOYKTOB)

Paspgen 2. Xumusa TonnuBa U BbICOKO3HEPreTUYeCKUX BellecTB
2.1 O6wan xapakTepucTuka nofiMmmMepoB

OCHOBHbIE MOHATUA: MOHOMEpP, OSfiromMep, MnofMMep, 3BEHO, MaKpoMOoreKkyna,
reTepononMMepsbl, rOMOMNONMMeEpPbI, FOMOLENHbIE, reTepoLenHbie NoNMMepsbI.
2.2 Knaccudmkaums nonmmepoB

OpraHunyeckne nonumepbl. HeopraHndeckne nonumepbl. MeTannoopraHmuyeckme
nonumepbl KoHdurypaumss MakpoMonekynbl. XUMUYEcKoe CTPOoeHne. OJHeprusi CBs3EeMN.
IMonsipHOCTL CBA3EN N MAaKPOMOSEKYITbI.

2.3 MIHTEHCMBHOCTb MEXMOJEKYNAPHOro B3amumoaemcTBus

MnoTHoCTb 3Hepruun koreauu. MapameTp pacteopumocTn. Popmyna Cmonna.

2.4 MonekynsipHasi macca
CpenHeuncnoBasi, cpegHemMaccoBasi, cpegHeBsiskocTHas. KpuBble MYP un MMP.
MokaszaTenbe NONNMANCNEPCHOCTW.
2.5 KoHdurypauus 3BeHa

KoHdurypauma  npucoeguHeHunss 3BeHbeB.  Ctepeomsomepus.  KoHdurypaumns
npucoegnHeHnss 6nokoB. PasBeTBneHHocTb. CeTuyatble nonumepbl AduameTp v gnvHa
MaKpOMOSEKYIbI.

2.6 Tennosoe aBmxeHune. KoHcdopmauusa MakpomorneKynbl

mMbkoctb uenu makpomonekynbl. CermeHT KyHa. CermMeHT KMHEeTMYEeCcKUn u
MexaHn4eckmi. [MNoTHOCTbL pacnpeneneHnst paccTosHUS MEXAY KOHLaMW MakKpOMOIIEKYIIbI.
MapameTpbl TMOGKOCTN MaKpOMOSEKyNnsapHon uenu. [eneHne nonuMepoB Ha TMOKOUEMHbIE U
»KECTKOLernHble.

2.7 TepMmoMexaHUyecKasi KpuBasi Ans rMoKoLenHbIX U XKeCcTKouenHbIX NoOSIMMepoB
ArperaTHble, pa3oBble U (pr3nyeckne COCTOAHUS NONMMEPOB. ArperatHble COCTOSHUSA
nonuvepos. Pa3oBble COCTOAHUS NONIUMEPOB.
2.8 HagmoneKkynsipHasa CTpyKTypa nosimmeposB

JowmeH. Mopgenb MNexa.
CteknoobpasHoe cocTosHne. Teopum CTEKN006pasHOro COCTOSHUS.
BbicokoanacTuyeckoe COCToAAHME NOSIMMEPOB.



2.9 Bﬂ3KOTeKy‘-Iee COCTOsiHMe nornnmMmepoB

MexaHunam TeyeHusi. OcobeHHOCTM TedeHnd. 3akoH HbioToHa. BA3KoCTb. YpaBHeHue
KapruHa-CnoHnmckoro.

2.10 Kpuctannusywluimecs nonmmepbl

OcobeHHocTM kpucTannuaauumn. CTeneHb KPUCTaNINYHOCTH.

Mopdonorua kpuctannuyeckux cTpyktyp. Kpuctannutel. dPubpunnel. Cdeponutbl
(pagwanbHble n konbLeBble). MoOHOKpUCTansbI.

OpueHTUpoBaHHbIE COCTOSIHUSA MOSIMMEPOB.

2.11 Cnoco6bl perynupoBaHUsi HAAMOJEKYNAPHON CTPYKTYpPbl NONIMMEPOB

3akanka. Hopmanusauus. Otnyck. OTkur.

2.12 Nonumepusaums

MexaHunam. AKTMBHLIN LeHTp. Pagnkan. CTagum LenHoro npowuecca nonmepusawmm.

CeobogHopaavkanbHaa nonumepusaumd. Wuuumatopbl. KoHcTanHTa ®ukeHTyepa
Cononumepunsaumsa. Coctas cononumepa. YpasHeHne Maio.

Tenomepusaums. MoHHas nonnumepusaums. KatnoHHas nonvmepusauuns. MHuumatopbl
Cragum AHnoHHas nonmmepusaund. Ctagun.

MoHHOo-KoopamHaunoHHas nonumepusauns. Ctagmn. Katanusatopsl Llurnepa - Hatra.

MeToabl MPOMBILINEHHOrO CUHTE3a MNonMMepoB (B Ornoke, CycneHsun, 3MyIbCcum,
pacTeope).

MonukoHaeHcaumsi. OcCobeHHOCTM NONMMKOHAEHCALUN U NONUMepU3aLnn

Peakuun nonumepoB, He COMPOBOXAAWLLIMECA W3MEHEHUSIMA B [MaBHOW LIENW,
nonuMepaHanornyHble npeBpaLlleHnsi, BHYTPUMOJSEKYNSIPHbIE MEepPerpynnmMpoBkn  HGOKOBLIX
uenen.

BHyTprmonekynspHble neperpynnmpoBKn B LIENSAX rMaBHbIX BarleHTHOCTEN, N30MepPHbIe
npeBpaLleHnsi, Murpauusi OBOWHbLIX CBsi3el, 0bpa3oBaHME COMPSPKEHHbIX HEeHAaCbILEHHbIX
CBSI3eN.

2.13 MNMpoMbILfeHHblIe CUHTEeTUYEeCKUE CMOJbI

Akpunosble cMmonbl. [poaykTel cononuMepusanmm akpunoBbIX KMCAOT C BUHUMOBbLIMU
COoeIHEHUSIMN.

MpoayKkTbl NOMMKOHAEHCALUN METaKpUoOBOW KUCIIOTbl C MHOFOAQTOMHbLIMU CNUPTaMM.
MpoayKTbl NONIMKOHAEHCALNN aKPUNOBbLIX KUCMOT C 9NOKCUAHBIMW UM HOBOMAYHbIMU CMOMaMMU.
Komnosnumm Ha ocHoBe MeTtun(bytun) MeTakpunata C  4YeTbipexdyHKUMOHANbHbIMU
CoeINHEHUAIMN. AKpunaTHble pacTBOpbLI HEHAaCbILLEHHbIX NonNuacupHbIX cmon.
MoaundunumpoBaHHble akpunosble cMmorbl. CamooTBepxaaroLwmMecs nnacTMacchl U 3arnmMBoOYHbIE
KOomMnayHAbl.

2.14 AnkngHble cMmonbl

O6uwas xapaktepucTtuka. CuHTes. TexHuka 6e30nacHOCTH.

2.15 AMUHOanbaerngHble CMOnbI

AHuNMHogopmanbaerngHble  CMosibl.  AHUIMHOMEHoNogopManbaerngHble  CMOfbI.
N'yamunHodeHonoopmanbaerngHbie CMosbl.
Kap6amungo(moyeBmHo)cbopmanbgerngHole  cmonbl.  MenamuHodopmanbgerngHole
cmonbl. TexHuka 6e3onacHoCTy.
2.16 MonnnmuaHbie cMmonbl

O6was xapakrtepucTtuka. CuHtes. NpumeHeHne. TexHnka 6e30nacHOCTM.

2.17 KapbuHonbHble CMOnbI

O6wasa xapakrtepucTtuka. CuHtes. NpumeHeHne. TexHnka 6e30nacHOCTM.



2.18 KpeMHumopraHmyeckme cmorsbl

O6wasa xapakrtepucTtuka. CuHtes. NpumeHeHne. TexHnka 6e30nacHOCTM.

2.19 KymapoOHOMHAEHOBbIe CMOfbI

HeHacbllLEeHHble nonMagupHble CMOTbI. Annunosble CMOrbl.
MonuankuneHrnukonbManenHaTbl U NonuankuneHrnukoneymMmapaTbl. ObLas xapakTepucTuka.
MonyyeHne HIMC wn BnusHME MCXOOHOrO Chbipbsi Ha WX cBowcTtBa. Crtabunusauma HIC.
OteepxageHne HIIC. HomeHnknatypa HIMC. OcobeHHOCTM OPMOBaHUA U3ZeNuUn u
ontnmMmaauusa ceoncts HIMNC. TexHnka 6e3onacHocTH

2.20 HedprenonumepHblie, NepxriopBUHUIOBbLIE U NPUPOAHbIE CMOSbI

HedTenonnmepHslie cmornbl. [epxnopBuHMIoOBLIE CMOIbI. [pupoaHble CMOSbI.

2.21 NonnbyTtagneHoBbIe CMONbI

O6was xapakrepucTtuka. CuHrtes. NpumeHeHne. TexHnka 6e30nacHOCTM.

2.22 MonunypeTaHbl

O6wasa xapakrepucTuka. HomeHknatypa nonmypeTaHoB M NPOAYKTOB Ha UX OCHOBE.
TexHuka 6esonacHoOCTW.
2.23 ®eHonbHbIE CMOnNbI

Ankun  (apun) deHonogopManbgerngHole  cmonbl.  ['ekcaeHonbHble  CMOfbI.
PesopuunHdopmanbgerngHble  CMOsbl. deHono-opmanbaerngHole  cmonbl.  PeHoro-
dypdyponbHble cMonbl. TexHuka 6e3onacHocTu.

2.24 dypaHoBble CMOfbI

O6was xapakrepucTtuka. CuHTtes. NpumeHeHne. TexHrka 6e30nacHOCTH.

2.25 OnokcuBUHUNA(PUPHbIE CMOTbI

O6wasa xapakrepucTtuka. CuHTtes. NpumeHeHne. TexHrka 6e30nacHOCTH.

2.26. dnoKkcngHble cMonbl

Obwan xapakTepucTuMka 9noKCUAHbIX CMon. HomeHknaTypa 9SnOKCUMOHbIX CMOf.

OnoKcnagnaHoBble CMOrbl. AnokcuanmdaTtmyeckmne CMornbl. AMOKCUMaMUHHBIE CMOTSTbI.
2.27 ANOKCUpPE30pPLUNHOBbIE CMOSbI

CnoxHble rmuumMaunoBble adoumpbl. OnoKcuunaHypaTHble CMOJbl.

Lnknoanudarnyeckne anokcuaHble CMOosbl. MOKCUHOBONIAaYHbIECMONbI.
2.28 MoaudmumpoBaHHbIe 3NOKCUAHbIE CMONbI

MonuanokcmnaHsble cmonbl. OTBepXAeHWe 3NOKCUMAHLIX cMon. [lonMmepu3aunoHHbIN

MexaHu3M. [NonnkoHaeHCaLMOHHbIN MexaHn3M. [puMeHeHne n TexHnka 6e3onacHoOCTu.
2.29 Xumunyeckne peakumm nonimmepoB, NnpuBogsLime K yBerIM4eHUIo
MONEKYNAPHOM Macchbl, ByfIKaHU3aUuus Kay4yyKkoB
2.30 Peakuum nonumepoB, NnpMBoasLLMe K YMEeHbLUEHUIO CTENEeHU Nonumepusaumm

Mvoponus nonuaMuMaoB, TMOPONU3 nonuvaueTanen, rMaponvM3  HeHacbIWEHHbIX
nonmMadgupos, arnkoronus, aumagonus, aMnHonus, TepMuyeckas OECTPyKUUS,
TePMOOKUCTIUTENbHAs AEeCTpyKLUS, doTooKMcnMTENbHas AEeCTpyKUUS, paauonus,
MeXaHOAeCTPYKLUS.



2.31 PacTtBOpbLI NONUMEpPOB

NcTuHHbIN  pacTBop. KonnowgHein pactBop. HabyxaHue. CteneHb HabyxaHus.
KuHeTrka HabyxaHunsi. Pa3oBoe paBHOBECKE B pacTBOpax NosiMMepos.

CMUCOK PEKOMEHOYEMOW NIUTEPATYPbI
HanpaBneHHOCTb 2

1. HukonaeB A.®. CuHTETMYECKNE NONMMEPLI U NacTMacChbl HA UX OCHOBE. J1. : Xvimug,
1966. - 612 c.
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416 c.

9. XXepebosckun B.B. TexHONornss CMHTETUYECKUX CMOJS, MPUMEHSIeMbIX Ofs NPOM3BOACTBA
nakoB 1 kpacok. M: Beicluas wkona. 1968 - 127 c.

10. Tlpuropoenuy W.B., >Kenuxoeckas 3.U., KoponbkoB H.B. un gp. Cesasyiowue gns
cteknonnactmkoB M.: Xumunsa , 1978 - 118 c.

11. KowkunH B.I'., durosckun O.J1., CmokmH B.P., HebparteHko JI.M. MOHONUTHbIE 3NOKCUAOHbIE,
nonuypeTaHoBble U NoNuadmpHble NOKpbITUs nonos. M.: CtponnsgaT, 1975. -121

12. CnpaBO4YHMK MO KOMMO3ULWOHHbIM MaTepuanam. / [Moa pea. k. JlobuHa M.
MawmwnHocTpoeHue, 1988, T.1 - 448 c.

13. Onuroadupsbl. N3oumaHatel. CuctemaTtudeckmin katanor. Yepkaccol. HUATOXM 1987 -
28 c.

14. AmuHonnactbl: Katanor Yepkaccel. HUATOXUM, 1985 - 19 c.

15. WMonuTtsl: Katanor. Yepkaccbl. HUMTIXIAM, 1980 - 32 c.

16. Monummungbl: Katanor. Yepkaccol. HUNTIXNM, 1978 - 12 c.
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