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[Iporpamma cocTtaBieHa Ha oOcHoBaHMM DenepanabHBIX TOCYJAPCTBEHHBIX
TpeOOBaHWI K CTPYKType OCHOBHOH MNPOPECCHOHATBHON 00pa30oBaTEIHbHON
IPOrpaMMBbl TOCJIEBY30BCKOTO MPO(ecCHOHAIBHOTO 00pa3oBaHus (aCIUpPAHTYypa)
(yTBepxkAEHBI NpuKazoM MuHHcTepcTBa 00pa3oBaHus M Hayku Poccuiickoit
®enepannu or 16 mapra 2011 r. N 1365), nmacnopra Hay4yHOHl CIELHAIBHOCTH
05.17.08 (mpuxa3z Munobpuayku Poccun ot 25 ¢espans 2009r., Ne 59, penakius
or 11 Hos106ps 2011r.), mporpamMmmMbl — MHUHUMYM KaHIUJATCKOIO 3K3aMEHa I10
cnenuanbHocTr 05.17.08 (yTBeprkaeHa mpukazoM MwuHuCTEpcTBa 00pa3oBaHUs U
Hayku Poccun ot 08 oxTsiOpst 2007r. No 274) m B COOTBETCTBUH C y4E€OHBIM
IUIAHOM  OCHOBHOW  00pa3oBaTENbHOM  NpPOTpaMMbl  IOCIEBY30BCKOI'O
npodeccHoHaIbHOTO  o0Opa3oBaHus MO HaydyHoW cmernuaibHoctd 05.17.08
[Ipotiecchl u anmapaTbl XUMHUYECKUX TEXHOJIOTHM.

Kannnnarckuil s5K3aMeH ABJISETCS COCTABHOW YaCThIO aTTECTAIIMM HAYYHBIX
Y HAYYHO-TIEIarOTUYECKUX KaJPOB.

Ileny xaHIMOATCKOrO 3K3aMEHA — ONPENEIUTb YPOBEHBb, TEOPETHYECKOU
MOJATOTOBJIEHHOCTH, YCTAHOBUTD IIyOMHY MPO(PECCUOHAIBHBIX 3HAHUN COMCKATENS
YYEHOM CTENEHU, YPOBEHb IMOJATOTOBIEHHOCTH AacCIUpPaHTa K CaMOCTOATEIBHOU
HAy4HO-UCCIIEI0BATEIbCKON AEATENBHOCTH.

1. HIEPEYEHb BOITPOCOB K KAHAUJATCKOMY 3K3AMEHY
N0 CHEIOUAJBHOCTH 05.17.08 «IIPOLECCBI U AIIIIAPATHI
XUMHWYECKHX TEXHOJIOT Hi1»

CucTreMHBbIH aHAJIHU3 MPOLECCOB XMMUYECKOI TEXHOJIOTHHI

1. OcHOBHbIE MOPUHIUIIBI CHUCTEMHOTO AaHAJIN3a; B3aUMOCBS3b SIBJICHUN B
OTJICJIbHBIX MPOIIECCax M amnmnaparax.

2. Marematndeckoe MOJAECIMPOBAHUE KaK COBPEMEHHBIM METOJ aHaiu3a U
CHUHTE3a XHWMHKO-TEXHOJIOTUYECKUX TIPOIIECCOB M XUMUKO-TEXHOJOTMYECKUX
CUCTEM.

3. Knaccudukanms OCHOBHBIX XUMHUKO-TEXHOJIOTHYECKUX MTPOIIECCOB.

4. Teopus monobus u ananu3 pazmepHocteid. [logobHbIe MpeoOpazoBaHus,
(bu3nYecKoe MOJICTUPOBAHNE, METO/] XapaKTEPUCTUUECKUX MACIITa00B.

5. llepuoanueckne W HempepwiBHBIC Mporecchl. OOmue MPUHITUIIBI
TEXHOJIOTUYECKOr0 pacuyeTa XMMUYECKHX almnapaToB U MAIlMH: CTaTUKA MPOLIECCOB
(3aKOHBI PAaBHOBECHSI), MATEPUAIBHBIN U SHEPTETHUECKHI OaJlaHChl, KHHETUYECKHE
napaMeTpbl, OCHOBHBIE pa3Mephl anmnapaTos.

TunoBbie MoJeJH CTPYKTYPbl NMOTOKOB B aNnaparax HeNpepbIBHOIO
AefCTBUS

6. Monenb uaeanbHoro cMmenieHus. BoiBoa nuddepeHmanbHOro ypaBHeHUS
Mozenu. Bun GyHKIMM OTKIIMKAa MOJIEN Ha CTaHIapTHBIE BO3MYIIECHUS.

/. Mopnenb uaeanbHOro BeITeCHeHUs. BriBoa AuddhepeHuaibsHoro
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ypaBHEHUSI MOJICIIH.

8. Slueeunas Mmozenb. YacTOTHBIE XapaKTEPUCTUKH U BUJ HYHKITUH OTKIIHKA.
BbIBOJ| ypaBHEHHUS IPEAEIBHOIO MEPEX01a K MOJEIH UJI€aTbHOTO BEITECHEHHUS.

9. uddysuonnas monens. KomOuHpoBaHHbIE (MHOTOIIAPAMETPUUECKHE)
MOJEIIH.

10. CpaBHuUTENbHAS OIICHKA UICATBHBIX MOJIEIICH.

TedeHue :KUAKOCTH B IUIEHKAX, TPyOax, CTPYSIX U MOTPAHUYHBIX CJIOSX

11. YpaBHeHUs ¥ TpaHUYHbBIC YCIOBUS TUAPOAMHAMUKH.

12. T'uapoauHaMuKa TOHKUX CTEKAIOMIMX TJICHOK. CTpyHHbIE TEUCHHUS.

13. JlamunapHoe u TypOyJI€HTHOE TeUEHHUE B TPyOax paznudHoi POpMBI.

14. TIpogonsHOE OOTEKaHKE IIOCKOM TUIACTUHBI. [lorpaHUYHbBIN CITOH.

15. JIBu>keHHEe 4acTHll, Kameib, My3bipelt B xxuakoct. O01ee penieHne
ypaBHeHu# CToKca B oceCUMMETPUYHOM ciydae. O0Tekanue chepudeckoi
YaCTHUIbI, KaIUIA U My3bIPs MOCTYNATEIbHBIM CTOKCOBBIM MOTOKOM.

16. Cdepuueckue Kamim 1 My3bIpH B OCTYMATEIHLHOM MOTOKE TIPU
YMEPEHHBIX U 00ibIIKX yKciax PeliHonbaca. O0Tekanue chepuyeckoi YacTHIIbI,
KaIlIA ¥ Ty3bIps CIBUTOBBIM MOTOKOM.

17. O0rekanue Hechepruueckux TBEpAbIX yacTul. OOTeKaHue UIMHIPA
(nniockast 3agayda). O0Texkanue Ae(OpMHUPOBAHHBIX Kalellb U My3bIpei.

Macco- u TenJionepeHoc B MJIEHKAX KUAKOCTH, TPYO0axX U MJIOCKHUX
KaHaJax

18. YpaBHeHME U TPAaHUYHBIE YCIIOBUSI TEOPUHM KOHBEKTUBHOTO TEILJIO- U
MacconepeHoca.

19. MacconepeHoc B IIeHKaX KUIKOCTH.

20. Temmo- 1 MaccomnepeHoOC MpH JJAMHHAPHOM TCUCHUH B KPYIJIOH TpyOe.

21. Temo- 1 MaccornepeHoc Mpyu JaMHHAPHOM TEYSHHUH B TUIOCKON TpyOe.
[Ipenenbubie uncia Hyccenbra npu 1aMMHaApHOM T€UEHUU KUIKOCTEH 10 TpyOam
pa3ITUYHON (POPMBI.

22. Macco- u Ternjao00MeH YacTHIl, Karelb U My3bIpel ¢ TOToOKoM. MeToj
ACUMIITOTHYECKUX aHAJIOTUW B TEOPUH MAacCO- U TEIUIONEPEHOCA.

MaccooOMeH,  OCJIOKHECHHBI  NOBEPXHOCTHOM WM  00bEMHOM
XHMHYECKO peakuuei

23. MaccomnepeHoc, OCIOXHEHHBIN MOBEPXHOCTHOM XMMHUYECKOW peaklUew.

24. BHenrHue 3a1a4M MAaCCOOOMEHA YaCTHII, Karellb U My3bIPei ¢ TOTOKOM
IpY pa3InyHbIX yuciax [lekie n Hanuunn 00beMHON XUMUYECKON peaKIIuH.
BryTpenHnue 3amaun MaccornepeHoca npy HaTuIuu 00beMHOM XUMUYECKON
pEaKLnH.

25. HecrarmmonapHsbIii MaccooOMeH ¢ 00BEMHOM peaKITuei.

26. ludpdy3nonnsie Moaemnu.

DJleMeHTbl MEXaHMKHM TBepAbIX /UCIEPCHBIX Cpel B Mpoleccax
XHUMHYECKOH TEXHOJI0IrMHU

27. Ilonsitrie popM U pa3MepoB TBEP/IBIX YACTHUII, TPAHYJIOMETPUUECKOTO
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COCTaBa, ChIITy4YeCTH, CUJI B3aUMOJICHCTBUS MKy YacTullamu. Peosornueckue
CBOMCTBA CBHIMYYNX MAaTEPUATIOB, KOHTAKTHBIC CHJIBI BHEIITHETO TPEHUS U
aJITe3MOHHBIE CBOMCTBA CBHITYYNX MAaTCPUATIOB.

28. JIBrkeHne  OXIKCHHBIX ~ TBEPABIX  JTUCHEPCHBIX  CHCTEM.
[lceBnooxmxkennsie  cimou.  [Ipomecchl  Temyno- W MaccolepeHoca B
TICEBIOOKIKEHHBIX CIIOSIX.

29. Mexannueckne mporiecchl. [Ipomecchl M3MenbueHUs W W3METbYaIoNnInue
MaiuHbl. Kiaccudukanys nporeccoB v MallivH.

30. Tumbr apoOuiok (IIEKOBbIE, KOHYCHBIC, BAJIKOBBIC, MOJOTKOBBIE U
POTOpHEIE).

31. Tumbr MenpHull (OGapaGaHHBIE — MEHTPOOEKHBIE W BHUOpAIMOHHBIE,
yIapHOTO JACHUCTBUA U Ap.).

32. CMmecuTenu ChIMyYUuX MaTepruaIoB, KHHETUKA MPOIIECCOB CMEIICHHUS.

TemioBbie mpouecchbl

33. OcHOBHBIC YpaBHEHHUS TEILIOBBIX IporeccoB. Kimaccudukanus
HCITOJIB3yEMBIX aIapaToB.

34. TennooOMEHHHKH ¢ TIepeiadei Teria yepe3 CTeHKy. KunsTuibHUKH.
OCHOBHBIE ITIEPEMEHHBIE MPOIIECCa

35. TermmooOMEHHUKH CMEIICHUS.

36. Tem1000MEHHUKH ¢ UACATHLHON U30JIIIMEN, TEMIO0OMEHHUKH C
MOTEPSIMH TEILIA Yepe3 CTCHKY.

37. MaTemaTudeckre MOJCIIN KOKYyXOTPYOHBIX TEMI00OMEHHUKOB.

38. Bemmapusie anmapatsl. OCHOBHBIE YpaBHEeHUs. MaTteMaTuueckasi MOJIeb
OJIHOKOPITYCHOU U TPEXKOPITYCHOU YCTAHOBKH.

39. TermooOMeH u3mydeHuEM. 3aKOHbBI TEIUIOBOTO W3IydeHHs. TermtooOMeH
U3ITyYEHUEM MEX]Ty TTOBEPXHOCTSIMU TBEPABIX TEJl, MEXKIY T'a30M U TBEPIOH
MTOBEPXHOCTBIO.

/Au¢pPpy3uonnbie mpoueccobl

40. MaTeMaTH4eCKOE ONMCAHNE PABHOBECHSI B MHOTOKOMITOHCHTHBIX
CHCTEMaXx.

41. MaremaTtuueckoe onucanue mpoieccoB Aupdy3un. Oanodaznas
HernoaBMWkHas cpena. CrannonapHas 1uddy3us B IBIKYIIUXCS Cpeaax.

42. nddy3ust B MHOTOKOMIIOHEHTHBIX cucTemax. uddy3rnonnbrit
MOTEHITHAIL.

43. Macconepenaya B 1uddy3u0HHBIX mporieccax. Moaenu macconepenadu.

44. TIneHo4YHbIE M PACTIbUIUTENLHBIE KOJIOHHBI. MaTeMaTuiecKue MOIeIH
anmapaToB ¢ MMOBEPXHOCTHIO KOHTAKTa, 00Pa3yIOIIEHCs B MIPOIIECCE IBIKCHHUS
MOTOKOB.

45. Mojaenu Tapenb4yaThiX KOJOHH.

46. Moenu HacaJ04YHbBIX KOJIOHH.

47. MareMatuyeckasi MOJENb 3MYJIbIAlIMOHHBIX KOJIOHH.

MaTteMaTH4ecKHe MO/IeJIU CYIIMJIbHBIX YCTAHOBOK
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48. Kunetunka cymiku. KoHTakTHbIE CYLIMIIKH.

49. CymuiKy co CTAIMOHAPHBIM CIIOEM.

50. Cymuiku ¢ nceBI00KMKEHHBIM U IBUKYIUMCS cioeM. OCOOeHHOCTH
MaTEMaTHYECKOTO OMUCAHUS CYITUIOK.

MaTtemaTu4eckue MOJAeIH KPUCTALIN3ALMOHHBIX YCTAHOBOK

51. Onucanue pocta KpUCTaUIOB U 3apOAbIIIE00pa30BaHHUS.

52. Turbl UCTIONB3yEMbIX KPUCTAILITN3aTOPOB.

53. MareMaTuueckie MOAEIN KPUCTAIUIM3aTOPOB Pa3IMYHOrO THIIA.

MaTtemaTu4eckue MO/eJU MPOLECCOB Pa3/iesIeHUs!

54. PaBHOBecHe 1 Maccoliepeiaya B CUCTEMaX KUIAKOCTb-KUAKOCTb.

55. Turbl UCTIONB3yEMBIX SKCTPAKIIMOHHBIX aIllapaToB.

56. MareMaTuueckue MOJENIN KOJIOHHBIX 3KCTPAKTOPOB.

57. . Tunbl peKTU(PUKALMOHHBIX aIlapaToB, MX MaTEMaTHUECKOE ONKCAHUE.

58. Turbl aGCcOpOIMOHHBIX aNapaToB, UX MATEMATUIECKOE OTHCAHMUE.

59. OOmas xapakTeprcTHKa MEMOPaHHBIX CIIOCOOOB pa3esieHus cMeceid. Mx
kiaccudukanusa. Bugsl MemOpan. Onucanue npoiecca nepeHoca B MeMOpaHax.

60. MaremaTiaeckre MoAeNH GUIBTPAIIMOHHBIX YCTAHOBOK, YCTAHOBOK
00paTHOro0 0CMOcCa, NepBaroOpPaMOHHBIX YCTAHOBOK.

I'omoreHHbIe U reTeporeHHble XHMHYECKHE PeaKTOPbI

61. AnmapaTsl C IEpEeMENUBAOIIMMH YCTPOMUCTBAMH. THIIBI MEIIATIOK,
TEMJI000MEHHUKOB, pacyeT MoTpedsieMOoi MOIIIHOCTH.

62. PeakTopbl MEPUOIUYECKOTO U HEMTPEPHIBHOTO JCHCTBUS.

63. OCHOBHBIE KOHCTPYKIIUN XUMHUYECKUX PEAKTOPOB.

2. NPOUEAYPA KAHIAUJATCKOI'O DK3AMEHA

2.1. Ctpyktypa 1 (opMbI IPOBEJICHUS KaHAUIATCKOTO dK3aMEHa

DK3aMeH TMPOBOJATCS IO YCMOTPEHHIO SK3aMEHAIIMOHHOW KOMHCCHUH TIO
owneram uiau 6e3 OusneToB. B OuieT BXOAST TpU BOIpoca.

Kpowme 3Toro, B iepedeHb BOMPOCOB IS Ca9H KaHIUIATCKOTO dK3aMeHa 110
CHEIMATFHOCTA BXOJIUT OJWH €3 BOMPOCOB JOMOJHUTEIHHONW MPOrPaMMBI
acnupanta (couckatens). JlomomHutenbHas mTporpamMma  paspadaTbiBaeTCs
HAYYHBIM PYKOBOJUTENIEM WHANBUAYAIBHO JJI KaXKIOTO acupaHTa (COMCKATENs),
C Y4ETOM TEeMbI JUCCEPTAIMOHHOTO HUCCICIOBAHUS M YTBEPKIACTCS 3aBEAYIOLTUM
Kadeapoil.

2.2 Jlns MOATOTOBKH OTBETOB COMCKATENb HCIOJIb3YET 3K3aMEHAI[MOHHBIC
JIMCTBI, KOTOPBIE COXPAHAIOTCA MOCIIE IpUeMa IK3aMeHa B TEUEHUE Tofa.

2.3 DK3aMeH mpoBouTCA B (popme codecemoBaHusl.

2.4. B xozme oTBeTa Ha BOIPOCHI 3K3aMEHYIOIIUMCS CIEAYyeT IMOKa3aTh
3HaHWE W BIAJCHHE MOHATUWHO-TEPMUHOJOTHUYECKUM alaparoM, YyMEHHe
ONMUPATHCS HA 3HAHUS CMEXKHBIX JUCIMIUIMH, & TAK)KE OHUMAaHHUE BO3MOKHOCTEN
UX MPUMEHEHHUS U y4eTa B CBOEH MPOPECCUOHAIBHON AESTEIbHOCTH.
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3. KPUTEPUU OLEHKH PE3YJIbTATOB KAHIMJIATCKOI'O
IK3AMEHA

Omeem oyenugaemcs Ha KOMAUYHOY, eClU ACNUPAHM (COUCKAMENb):

1. Jlaer mNOJMHBIM M TPAaBWIBHBIM OTBET HA IIOCTaBJICHHBIE B
HK3aMEHAMOHHOM OMJIETE U JOMOJHUTEIBHBIE BOIPOCHI.

2. Wzmaraer Marepuai B JIOTUYECKOM ITOCIEA0BATEIBHOCTH, JIUTEPATYPHBIM
S3BIKOM.

3. Tloka3blBaeT HaBBIKM IMPAKTUYECKOIO MCIIOJIb30BaHUS IPUOOPETECHHBIX
3HAHMM, a TAK)KE 3HAHUE JINTEPATYPHBIX HCTOYHHUKOB.

Omeem oyenusaemcs Ha «XOPOUL0», eciu ACNUPAHM (COUCKameny):

1. Jlaer HemocTaToyHoO TIJIyOOKHME OTBETHl Ha IIOCTABJIEHHBIE B
HK3aMEHALIMOHHOM OMJIETE U JOTIOJIHUTEIbHBIE BOIPOCHI.

2. JlomyckaeT HeCyUIECTBEHHbIE OIIMOKA B H3JI0)KEHHUU TEOPETUYECKOTO
MaTepuaia, CaMOCTOSITEIbHO HMCIPABJICHHBIE IOCJE JOMOIHUTEIBHOIO BOMNpPOCa
’K3aMEHATOopa.

Omeem  oyenusaemcsa Ha  «YOOGIEMEOPUMEIbHO», €CAU  ACNUPAHM
(couckamens):

1. Wzmaraer marepuan B OCHOBHOM IIOJIHO, HO NPHU 3TOM JOITYCKarOTCS
CYILIECTBEHHbBIC OIITUOKH.

2. HcneIThIBaeT 3aTpyJHEHHs NPU OTBETE HA BONPOCHI IK3aMEHATOPOB.
Tpebyercs yTOUHSIONINE U HABOJSLINE BOIIPOCHI

3. IeMOHCTpUpPYET HApYLIEHHUE JIOTUKU U3JI0KEHHUS.

Omeem  oyenusaemcsi  «HEYOOEIEMEOPUMENbHO»,  e€CU  ACNUPAHM
(couckamenv):

1. OOHapyxHuBaeT HE3HAHUE WM HEMOHMMaHUE Haubosee CyIIeCTBEHHOMN
YaCcTH BOMPOCOB MO 3K3aMEHAMOHHOMY OMJIETY WJIM JOMOJHUTEIBHBIM BOIIPOCaM
’K3aMEHaTopa.

2. JlomycKaeT CyIlIeCTBEHHbIE OIIMOKH, KOTOpPhIE HE MOKET HCIPABUTH C
MOMOILBIO HABOJSAIIMX BOMPOCOB dK3aMEeHATOpa.

3. JlemoHCTpUpYET IrpyOd0O€ HapyILIEHUE JJOTUKHU U3T0KEHUS.

7. Jlutepatypa

7.1. Pexomenayemast
1. IsitHepckuii, FO.W. Tlpoueccsl u amnmapatbl XuMuueckod TexHonoruu. Y. 1.
TeopeTnueckue OCHOBBI MPOLIECCOB XUMHUYECKOU TE€XHOJIOTHUHU.
['mapoMexaHnyeckrue U TEIJIOBbIE Mpoliecchl U anmapatbl. — M.: Xumus, 2002. —
400 c.

2. Heitepekuid, FO.M. Ilpoueccel m anmaparsl XUMUYECKOW TeXHOJorHH. Y. 2.
Maccoo6meHnHbIe Tiporiecchl U anmapathl. — M.: Xumus, 2002. — 368 c.

3. O6mwmit Kypc MpoLECCOB U anmapaToB XUMHUUYECKOW TexHosioruu / nmoj pea. B.I.
Ariamreiina. — M.: Jloroc; Beicmas mikoia, — 2003, — Ku. 1. - 912 c.
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4. O0muii Kypc NpoIECCOB U anmapaToB XUMUYECKON TexHosoruu / moa pen. B.T.
Avnmreina. — M.: Jloroc; Beicmras mkoia, — 2003. — Ku. 2. — 872 c.

5. Konpaypos, B.II. O6mas xumuueckass texnosorus / Bb.I1. Konmaypos, B.W.
Anexkcanapos, A.B. Aprémos. — M.: Akanemus, 2005. — 336 c.

6. JleonteeBa, A.l. ObGopymoBanne XUMHUYECKHX Mpou3BoACTB. — M.: Kouoc,
2008. — 479 c.

7. IIponeccyl u anmapatel Xumudeckoil texHonoruu. T. 1: OcHOBBI Teopuu
npoleccoB xuMuueckoi texnonoruu; [[.A. bapanos, A.B. Basemun, A.A. I'yxman
u 1p.; [loxg pea. A.M. Kyrenosa. M.: Jloroc, 2001. — 480 c.

8. Ilpomecchl W ammaparbl XMMHYECKOW TexHoioruu. T. 2: MexaHunueckue M
rugpoMexannueckue npoueccsl : J[.A. bapanos, B.H. baunnues, A.B. Bsa3pmun u
np.; llox pen. A.M. Kyrenosa. M.: Jloroc, 2001. — 475c.

7.2 JlonoJIHUTe/IbHASA JIUTEpaTypa

1. Kadapos B.B. Ocnobsl Macconepenauu. M.: Beicur. mik., 1979.

2. KonctpyupoBanue u pacu€r MallMH XUMHYECKUX MPOU3BOJICTB / TMOA PpEl.
0.9. Konsmana-MBanoBa. — M.: MammHoctpoenue, 1985. — 408 c.

3. Kadapos, B.B. Marematnueckoe MOJEIHPOBAHHE OCHOBHBIX IPOIIECCOB

xumuyeckux npoussonacts / B.B. Kadapos, M.b. ['ne6oB. — M.: Bricuias mko:na,
1991. — 400 c.

4. Kacatkun A.I'.OCHOBHBIE MpPOIECCHl U alMapaThl XUMUUYECKOW TEXHOJOTUH.—
M.: Xumus,1971. — 784 c.

5. IInanosckuit A.H., Hukonaes IL.U. Ilpoueccsl u ammapaTbl XUMHUYECKOH M
He(dTexumuyeckor TexHoaoruu. M.: Xumus, 1987.

6. MymraeB, B.M. Cymka mucmepcHbix MmarepuanoB / B.M. Mymraes, B.M.
VnesHoB. — M.: Xumus, 1988. — 352 c.

7. KarameimoB, A.B. Jlo3upoBaHue ChIMydyux M BS3KUX MaTtepuasioB / A.B.
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