DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa xumuu 1 XuMu4eckoi TEXHOIOTHH

IHacnopr 3a4era

o moyiro "[Iporieccel u anmapaTbl XUMHYECKUX TEXHOJIOTHH (MOIyJb)" IO MaTepuaiam
nucuuruHbl «IIpotieccsl U anmapaTbl XMMUYECKUX TPOU3BOCTBY, 3 CEMECT]P

1. Meroauka oneHKH

3a4eT MpoBOAUTCS B MUCbMEHHOU opme o Ouneram. buner dopmupyercs myrem BbiOopa
BOIPOCOB U3 TEM, MPE/ICTABJICHHBIX B CITHCKE.

Mdopma Guiera st 3auera

HOBOCHWBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
®Pakynerer MTO

Buaer Ne
K 3aquy 110 JUCIIUITJIINHEC «Hpoueccm %1 armapaTm XUMHNYCCKUX HpOH?;BOI[CTB))

1. Bompoc 1

YTBepxaato: 3aB. kKapeapoi noixHocTh, DO
(Toamuck)

(mata)

2. Kpurepun ouenkun
* OrtBeT Ha OWJIeT A7 3a4eTa CYNTACTCS Hey/10BJIeTBOPUTEIBLHBIM, €CITU CTYACHT IPU OTBETE Ha
BOIIPOCKHI HE JIaCT OMpPEICICHUN OCHOBHBIX IMOHATHH, HE CIIOCOOCH MPHUBECTH MPUHITUI PabOTHI
0o0opy/oBaHus, OMHCATh MPUHIMIHAIBLHYIO CXeMy OOOpyaoBaHus, omeHka cocrtaBiser 0-49
boannos.
* OrtBeT Ha OWJIET IS 3a4eTa 3aCUMTHIBACTCS HA MOPOTrOBOM YPOBHE, €CIIA CTY/ACHT IPH OTBETE
Ha BOINPOCHI JIaeT OIMpEJEeIEHUe OCHOBHBIX TMOHSITUN, MOXET OMNHCATh NPUHIUI pPabOTHI
000pYyI0BaHUs, ONHUCHIBACT MPOIIeCC, OlleHKa cocTaBisieT 50-67 dannos.
* OrtBer Ha OwieT A 3a4eTa OWIIET 3aCYMTHIBAECTCS Ha 0a30BOM YPOBHE, €CIU CTYACHT IpH
OTBETE HA BOMPOCH (POPMYTUPYET OCHOBHBIC TMOHATHS, 3aKOHBI, JaeT XapaKTePUCTHKY
MPOIIECCOB, SIBJICHUN, MMPOBOJUT aHAIU3 YCIOBUN pabOThI 00OPYIOBaHUS, MOXKET MPEICTAaBUTh
KAUeCTBCHHBIC XapaKTCPUCTUKHA TIPOIECCOB, OIMMCHIBACT CXEMbl W TPUHIUI  PabOTHI
00opymoBaHus, OlIeHKa cocTaBisieT 68-85 dannos.



* OrtBer Ha Owier Juid 3adera OWJIET 3aCUMTHIBACTCS HA MPOABHHYTOM YpPOBHE, €CIIM CTYICHT
IIPU OTBETE HA BOIMPOCHI MPOBOJMT CPABHHUTEIBHBIN aHAIN3 TOIX00B, IPOBOJIUT KOMILJICKCHBIN
aHalM3, BBIABISIET MPOOJEMBI, MpeyiaraeT MeXaHH3Mbl PadOThl 00OpPYIOBaHUS, MPHUHIIUIIBI
JICHCTBHSI, CITOCOOCH MPEICTABUTh KOJIMYCCTBCHHBIC XaPaKTEPUCTHKH OIPEICICHHBIX MPOIIECCOB,
MPUBOJUT KOHKPETHBIE MPUMEPHI M3 MPAKTHKH WU JIUTEPATYPbhl, HE TOMYCKAeT OMMOOK MpHU
OTBETE Ha JIONOJTHUTEIIbHBIE BOIIPOCHI, OlleHKa cocTaBiisieT 86-100 dannos.

3. IlIkana oneHKH

3ayeT cunTaeTCs CIAHHBIM, €CIIM cyMMa OajuIOB IO BCEM 33/1aHMsM OWJIeTa OCTaBJIAET HE MEHee
50 6ayoB (13 100 BO3MOXKHBIX ).

4. Bomnpocsl Kk 3auery mo gucuuniuHe «lIporecchl 1 anmapaTbl XHMHYECKUX
MIPOU3BOJICTBY»
Tema 1

OcHOBBI TeOpuM SBICHUI NepeHoca: aHajIu3 MEXaHW3MOB, MOJEIUPOBAaHUS U pa3pabOTKU
0000IIEeHHBIX METOJIOB pacyeTa r'uAPOMEXaHUYECKHX, TEIUIOBBIX U MaCCOOOMEHHBIX MPOLECCOB
u annapaToB. PEHOMEHOJIOIMYECKNE 3aKOHBI IEPEHOCA UMITYJIbCA, MACChl U YHEPTHUH.

TpeboBaHUsT K TMPOEKTHPYEMOMY OOBEKTY: TEXHOJOIMYECKHE TpeOOBaHUS, KPUTCPUH
paborocmocoOHOCTH, JPPEKTUBHOCTP U  TEXHUYCCKUH  YpOBEHb, OJKOHOMHUYECKHEC U
9KOJIOTHYECKUE TPEOOBAHHS.

Tema 2

MarepuanbHble U HEpreTUYecKre (TEIyIoBbIe) OanaHChl; ONpPEACIICHHE MAaCCOBBIX MOTOKOB U
SHEPreTHUYECKUX 3aTpar. YCIOBUS pPaBHOBECUS U OIPEICICHHE HaIpaBiICHUs IIPOLIECCOB
nepeHoca. OOmMt BUJI YpaBHEHHM CKOPOCTH TPOILIECCOB; JABUKYIIHUE CUJIBI M KHHETHYECKHE
KodpGuIMeHTsl. JINMUTHPYIOIIHE CTAIHH.

3amauu U cocTaB MpoeKTHpoBaHUsl. OpraHu3alyy Ha 3Tarax NPOeKTUPOBAHUS.

Tema 3

1. I'uppoauHamuka. YpaBHEHUE JBUKEHUS Oiiepa. DHepreTUyecKuil OajaHC CTallMOHAPHOTO
JBW)XXEHUS WICAIbHOU JKUAKOCTU. YpaBHEHUE DbepHymnu Uil  HUACAIBHOM W pealbHOMU
)KuakocTd. Ero mpaktuueckue npuiiockeHus (MCTeueHue kuakocren, Tpyoka [luto-Tlpanaris).
[TpuHIMIBI W3MEPEHHUsT CKOPOCTEH M PacXOJ0B JKUIKOCTH JIPOCCENbHBIMH TpuOOpaMu U
ITHEBMOMETpPUYECKUMH TpyOkamu. OmpenereHre pacxoAoB MPH MCTEUEHHUH >KUIKOCTEH uepes
OTBEPCTHS WM HACATKHU.

TemnepaTypHble HAPSKEHUS B CTEHKAX TOJICTOCTEHHBIX COCY/IOB.

Tema 4

1. l'uaponrHaMUUECKUe peXXUMBI IBUKEHUS KHUJIKOCTEH: JJaMUHAPHBINA U TypOyneHTHbIH. Yncio
PeliHonbaca W ero KpUTHUYECKHE 3HA4YE€HHUS. MeXaHU3Mbl JAMHUHAPHOTO U TYpOYJIEHTHOTO
teueHuil. [lonstue TypOynenTHocTH. [IpencraBieHus O THAPOJMHAMHUYECKOM MOIPAaHMYHOM
cJIoe MY TEUYEHUH 0 TpyOaM U KaHajlaM U NPU OOTEKaHUU Tell.

Tema 4



1. Teyenne B TpyOax u Kanamax. Omnpeaensiomuii MONEPEYHbId pa3Mep MOTOKa B KaHalax
MPOU3BOJIHLHON (POPMBI: THAPABIWYECKHA paanyc, SKBUBAJICHTHBIN mauameTp. Pacmpenenenue
CKOpOCTEH 1Mo paanycy TpyObl TOCTOSTHHOTO CEYECHHUs IPU JIAMUHAPHOM CTAllHOHAPHOM TEYCHUH.
['mppaBnnyeckoe CONPOTUBIIEHUE MPU TEYEHUU KHUAKOCTEM M ra3oB. Pacuer morepp Ha TpeHUE
(ypaBaenme Jlapcu-BeiicOaxa) u Ha MecTHbIe compoTuBiieHUs. COOTHONICHUS W HOMOTPaMMBI
UL pacyeTta KO3 uIeHTa TpeHusi. 3aBUCUMOCTH MEXKY PacXo/IoM U IepernayioM AaBJICHUS.
Pacuer Hamopa 171 mepeMenieHus )KUIKOCTEH uepe3 CUCTEMY TPYOOIIPOBOIOB U alIaparoB.

Tema 5

ITono6Hoe mpeoOpa3zoBanne ypaBHeHuss HaBbe-CTokca. bespasmepHbie mepeMeHHbIE - KPUTEPUH
rUApoIMHaMudeckoro momobusi (Dinepa, Peltnompnaca, ®pyna, TOMOXPOHHOCTH), UX
bU3MYEeCKU CMBICHT;, TapaMeTpuueckue Kpurepuu. Pacuer amameTpa TpyOONpPOBOJOB H
anmnaparoB; BEIOOP CKOPOCTEH MOTOKOB U ONTUMAIBLHOTO JUAMETPa TPYOOIIPOBOIOB.

Tema 6

[TepemenieHne XUIKOCTEH U ra3oB ¢ MOMOIIBI0 MAIIWH, NOBBIIAIOIMUX AaBieHre. OObeMHbIC
(mopIIHEBbIE, POTALIMOHHBIC U JIP.) U JUHAMHUYECKHE (LIEHTPOOEKHBIE, OCEBBIC U JIP.) HACOCHI U
KoMmmpeccopbl. OCHOBHBIE MapamMeTpbl padOThl THAPABINYECKUX MAIIMH: MPOU3BOAUTEIHHOCTS,
HATop, MONIHOCTh, K. Pacder Hamopa M moTpeOsieMOl MOIIHOCTH; MOAOOp ABUTATENS K
Hacocy. OrmpezaeneHue JOMYCTUMOM BBICOTHI BCAachblBaHUA. SIBIEHME KaBUTALlMM U  €ro
IPEIOTBPALICHHE.

Tema 7

OcobeHHOCTH paboTHI, COMOCTABICHWE U O0JIACTH MPUMEHEHUS OCHOBHBIX THUIIOB HACOCOB -
LEHTPOOEKHBIX, MOPIIHEBBIX (IUIYHXKEpHbIX) U Ap. CBA3b HAmopa, MOIIHOCTH M K.ILJA. C
IPOM3BOIUTENBHOCTBIO (XapaKTepUCTUKU HacocoB). PaboTa HacocoB Ha ceTb M HUX BHIOOP;
perynupoBaHue MPOU3BOAUTEIHHOCTH.

Tema &

OCHOBHBIE TEIUIOBBIE NPOLECCHl B XMMHUYECKOM TEXHOJOTMHU: HArpeBaHWE M OXJIAXKJIECHUE,
KOHJIEHCAllMs MapoB U UCHapeHue kxuakocteil. Pacxon TemioHocureneil; TenioBoi OanaHc Kak
YacTHBIM cilyyall »HepreTuueckoro OamaHca. CTallMOHApHBI M HeCTallMOHApHBIA IEepeHOC
Ter10Thl. OCHOBHBIE TOHSITHS U OMPEACIICHUA: TCMIICPATYPHOC I10JIC, TPAJUCHT TEMIICPATYPLI U
TEIUIOBOM MOTOK; TEIUIONEpeAayda 1 TEMJI00TAAYa.

Tema 9

HuddepenunansHoe ypaBHEHHE NEpeHOca IHEpruu B Qopme TeruoThl, ypaBHeHue Dypbe-
Kupxroga u temnonpoBogHocTH. TemmnepaTyponpoBOJHOCTh — TEIUIOMHEPLMOHHbBIE CBOMCTBA
cpenpl. CTalMOHApHBI TEpEeHOC TEeMJIOThl Yepe3 IUIOCKHE W UWIMHIPUYECKHE CTEHKHU.
CouderaHne MEXaHNU3MOB IIEPEHOCA TEIIOTHI (TEIIONPOBOAHOCTH, KOHBEKIINH, U3JIyUEHU).

Tema 10

KoHBekTHBHBIN TEepeHOC TEeIuoThl. be3pazMmepHbie nepemeHHble — uucna Hyccensra, Ilekie,
[Mpanarns, I'pacroga, @ypee. Pacuer kK03(pPHUIMEHTOB TEIUIOOTAAYM NPU BHIHY)KICHHOH U



€CTECTBCHHOM KOHBCKIIUH. TGHJIOO6MGH IIpHU UBMCHCHUU arperaTHoro COCTOSAHUA. KOHILCHCE[I_II/ISI
napoB. ®opmyna HyccenbTa. TermmooOMeH pu KUTICHUH.

Tema 11

PangnantHelil TemonepeHoc. B3aumHoe u3nydeHHe Tel. PaguaHTHO-KOHBEKTHBHBIM IIEPEHOC
TEIIOThl. PacdeTr moTeph TEMJIOTHI anmnapaTaMu B OKPYXKAIOIIYI0 Cpely U TEIUIOBOM HU30JISIUU.
Termioniepejada B TOBEPXHOCTHBIX  TEIUIOOOMEHHHKAX. AJJUTUBHOCTh  TEPMHYCCKHUX
conpotuBiicHnii. [loHsTHe cpenHel ABWXKyIIeH cuibl. B3aumMHOe HampaBieHUE JBHXKCHUS
TEIIOHOCUTEIICH.

Tema 12

TennmooOMeHHble — ammapaThl; HX Kiaaccuukanus. OCHOBHBIE THUIIBI  [TOBEPXHOCTHBIX
TEII000MEHHUKOB (TpyOuarble, IulacTuH4arble W T.J.) CMecuTelbHble TEMI00OMEHHUKU:
IrpajupHH, KOHJAEHCATOppl  cMmemeHus. OCHOBHBIE  TEHACHLMH  COBEPIICHCTBOBAHUS
TEII00OMEHHBIX anmnaparoB. OCHOBHBIE 3JIEMEHTBHl pacueTa pa3MepOB TEIIOOOMEHHBIX
annaparoB. Be16op TemnooOMeHHUKOB.

Tema 13

Knaccugukarus npomeccoB maccoooMena. OCHOBHbIE TIOHATHS M onpeneneHus. [Iporecchl co
CBOOOIHON M (PUKCHPOBAHHOM TpaHUICH pazgena (a3 u ¢ pasnensromeld (Ga3sl IeperopoIKkoi
(MmemOpanoii). Hocurenu u pacnpenensemsie BemiecTBa. CriocoObl BIpaKeHHsI cocTaBa ¢as.

Tema 14

OU3NKO-XUMHUYECKUE OCHOBBI MacCOOMEHHBIX IpoleccoB. PaBHOBeCHblE yCIIOBUS U
olpesieieHue HampaBlieHHs TIepeHoca BemiectBa U3 ¢azsl B dazy. Koadduumentst
pacnpenenenus. Ilonstue o Maccomepenade M Maccoorjade. KoOHIEHTpalMOHHOE IOIe,
IPaAMEHT KOHIIEHTPAlUHM, OOIMIl M yJOenbHBIH MOTOK Macchl. MonekynspHas auddysus B
KUAKOCTSX, razax (1mapax) ¥ TBEpbIX Teax.

Tema 15

MexaHu3Mbl IIEPEHOCAa MACCHl. Y PaBHEHUE HEPA3PBIBHOCTU IS IBYXKOMIIOHEHTHOM CHCTEMBI.
HuddepennnansHoe ypaBHEHHE KOHBEKTHBHOIO IIEpeHOCa MacChl B OWHapHBIX Cpefaax.
Judy3noHHBIN MOrpaHUYHBIN C10H; MpodUIN KOHIIEHTpAaLUi U CKOPOCTEH B MOTOKAX.

Tema 16

Koaddunmentst Maccootnauu. OCHOBHbIE MOJENbHbIE TPEACTABIECHUS O MEXaHU3Me
MaccooTAayd. MojenupoBaHue KOHBEKTHBHOro MaccooOMena. Ymucna Hyccenbra, Ilexe,
[Mpannrns, ®dypbe u 1p., ux (GU3HUECKUH CMBICT, aHAJOTUHM C TEIUIOBBIM MoJ00ueM
OPUMEHHUTENIBHO K Ta3aM M JKUAKOCTAM. PacueT Kod(pHUIMEHTOB MaccoOTIaud B ammaparax
Pa3IMYHBIX TUIIOB 10 YPaBHEHUSIM ¢ Oe3pa3MepHBIMU MEpEMEHHBIMU.

Tema 17



Macconepenada. CooTHOIIEHHE MeXay Kod(p@HUIMEHTaMH Maccolepeiadyd M MaccoOTAauH,
aJJIMTUBHOCTh AU(PPY3UOHHBIX conpoTHBIeHUNA. WHTeHcubukauus wmaccomepenadyud IMyTeM
BO3JICUCTBUS HA JIMMUTHPYIOUIYIO CTaguio. MoJenupoBaHHe M pPacdyeT MacCOOOMEHHBIX
MIPOLIECCOB U aNNaparoB AJIsl CUCTEM C OJTHUM pacIpeesieMbiM KOMIIOHEHTOM.

Tema 18

ParnmonanbHbIil BEIOOp B3aMMHOTO HAmpaBiIeHUs JBUWXKEHUs (a3 M OpraHu3aluyd MOTOKOB B
MacCOOOMEHHBIX ammnapaTax. AnmapaTrbl ¢ HEHNPEPHIBHBIM U CTYNEHYATHIM KOHTAaKTOM (a3.
[IpenenbHble KOHLCHTPALMU PACIPEAEIIEMOrO0 KOMIIOHEHTa B OTHAIOIICH M HU3BIEKAIOLIEH
¢dazax i1 NPOTUBOTOYHBIX HpoleccoB. MakCHMMaabHO BO3MOXHAs CTENEHb HW3BJICUCHMS,
MUHHMAJIbHBIA U ONTUMAIIbHBINA PacXo/Ibl U3BJIEKAIONIECH (ha3bl.

Tema 19

OCHOBHBIE MCTOBI I/IHTGHCI/I(bI/IKaI_II/II/I MaccooOMeHa B CHCTEMax CO CBO60,Z[HOI>'I FpaHI/IHCﬁ
pasacia (1)2131 CO3aaHrNC OINTHMAJIbBHBIX THUAPOJUHAMUYCCKUX PCKUMOB W IMOBBIIICHUC
HHTCHCHUBHOCTHU Macconepeaaiu, yBCJINYCHNUC yneanoﬁ IMOBCPXHOCTH KOHTAKTA (1)3.3, CHMXKCHUC
MMPOAOJBbHOI0 NEPEMECIINBAHUA B ITIOTOKAX (1)3,3.

Tema 20

OO01e NpUHLIKIIBI YCTPOUCTBA U KJIacCH(UKaLMs annapaToB JJii MaCCOOOMEHHBIX MTPOLIECCOB B
cucremax '"rasz(map)-kuakocts". OCOOCHHOCTH KOHCTPYKIMH abcopOepoB. OCHOBHBIC THIIBI
abcopOepoB: HacaJOYHbIE M Tapesib4yaThle KOJOHHBI, ammaparbl CcO CIUIOIIHBIM |
CCKIMOHUPOBAHHBIM 6ap60Ta)KHI)IM CJIOCM, aIraparbl C JUCIICPTUPOBAHUCM KUAKOCTH.

Tema 21

OOnacTi NpPUMEHEHUs, CPAaBHUTEIbHbIE XapaKTEPUCTHKH W BHIOOP ammaparoB pa3iIMYHBIX
KOHCTpYKUUH. OCHOBHBIE TEHJIEHIMHM UX coBeplieHCTBOBaHMUs. (Cxembl abcopOLMOHHO-
JIECOPOIIMOHHBIX YCTAaHOBOK C BBIJACJICHUEM H3BJICYEHHOIO KOMIIOHEHTa U pereHeparuen
abcopOeHTa (AecopOuuell npyu MOBBIIIEHHOW TemrepaType, MOHWKEHUEM JaBJIEHMSI, OTTyBKOU
UHEPTHBIM HOCUTEJIEM).

Tema 22

Pextuduxanus. ®PU3nko-XxMMHUIECKHE OCHOBBI U OCOOCHHOCTH YCJIOBUH MTPOBEACHUS MTPOIIECCOB.
CxeMbl YCTaHOBOK JJISi HENPEPHIBHOW U MEPUOIMYECKON pekTH(UKanuu OWHAPHBIX CMECEH.
OcoOeHHOCTH yCTpOWCTBA anmnapaToB (HACaJOYHBIX U TapeilbuaThIX KOJIOHH) U BEIOOpA PEKUMOB
uX paboThl Mpu pekTudukanuu (Mo cpaBHeHHIO ¢ abcopbumeit). OcoOeHHOCTH YCTpPOHCTBA U
BapHaHThI pabOThI UcTiapuTeneil u nedaerMaTopos.

Tema 23

MogenupoBanie W pacueT MpOLECCOB M ammaparoB IpH HENPEPhIBHONH peKTU(PHUKAIUU
OuHapHbIX cucteM. OCHOBBI YHMCIEHHOTO M TrpadoOaHaIUTUYECKOTO METO/0B. MaTepuaabHbIN
Oanmanc. PabGoume nuHuMu. OrmpeneneHue MUHUMAJIbHOTO M pabouero (iaerMoBoro uucia.
TennoBoii 6amaHC W pacyeT PacxoJ0B TEIUIOHOCHUTENEH. [IpUHITUIIBI TEXHUKO-3KOHOMHYECKOM
ONTUMH3AIMU TpU pacyere pabodero (JuerMoBOoro 4YMcia, pa3MEepoB ammaparypsl U



SHCPTCTUUCCKUX 3aTpar. OCHOBBI pacucTa TapCIb4aTbiX W HACAOOYHBIX peKTI/I(I)I/IKaL[I/IOHHBIX
KOJIOHH.

Tema 24

Martepuanbublii  OajaHC  OPOLECCOB  pa3felieHusi TreTeporeHHbix  cucreMm.  OreHka
3 PEKTUBHOCTH, COMOCTABICHHE M TPEHUMYILECTBCHHbIE OO0JIACTH NPUMEHEHUS Pa3IMYHBIX
MIPOLIECCOB M amlIapaToB JUIsl pa3/elieHus reTeporeHHslx cmeceil. [Iponeccel oTcTamBaHus u
YCTPOMCTBO almaparoB pa3leieHUs] CYCHEH3UH, 3MYJbCUH W MbUIeH. Pacder moBepXHOCTH
OCXKICHUS M POU3BOAUTEIHLHOCTU OTCTOMHUKOB. Y CTPONUCTBO U IWCTBHE HUKIOHOB (IIPOCTHIX
" 6aTapeI71HLIx), TUAPOLIUKIIOHOB.

Tema 25

Teuenue uepe3 HEMOABUKHBIE 3€PHUCTHIE CIOU. 3HAUYEHUE TUAPOJAMHAMUKH 3€PHUCTHIX CJIOEB B
nporeccax (QUIBTPOBAHUSA, TEIUIO- U MAacCOOOMEHa, TeTePOreHHOro KaTtanu3a u Ap. OCHOBHBIE
XapaKTePUCTUKU OSTUX CIOEB: JUCHEPCHOCTb, yIAElbHas IOBEPXHOCTh, IOPO3HOCTD,
SKBUBAJIEHTHBIM JMaMeTp KaHajoB. Pacdyer TIuIpaBIMYECKOTO CONPOTUBICHUS  CIOA.
['unpaBnuyeckoe COMPOTUBIICHHE CIOEB HACAJOK MPOMBIIUICHHBIX MAacco- M TEMI000OMEHHBIX
anmnaparos.

Tema 26

'mapoauHamMuKa — NCEBIOOKM)KEHHBIX  (KUISIIIMX)  CIoeB. Poib  NCEBIOOKMKEHHS B
MHTCHCU(UKAIIMM  TPOMBIIIICHHBIX  IPOLIECCOB  TEIJIOOOMEHa,  CYIIKH,  aJCcOpOIHH,
reTepoOreHHoro Kartajausa, oOxura M jap. OCHOBHBIE XapaKTEPUCTUKU I1CEBIO0KUKEHHOTO
cocTosHUs. ['mapaBnudeckoe CONpOTHBIEHHE. PacdeTr CKOpOCTeH  ICEeBIOOKMKECHUSN
CBOOOJTHOTO BHUTAHMS, BBICOTHI IICEBJOOKMKEHHOTO ciosd. OJHOPOIHOE U HEOJHOPOJIHOE
niceB1oOXIkeHne. OCcOOEHHOCTH TICEBIOOXKIDKEHHS TIOJIHIUCIIEPCHBIX cJoeB. [IHeBMO-
THJIPOTPAHCIIOPT 3€PHUCTBIX TBEPJIBIX MATEPUATIOB.



