MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
beneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUH rOCYIapCTBEHHBI YHUBEPCUTET)

( N
[IOKYMEHT MOAMVCAH
b1.B.JIB.05.02 3NEKTPOHHOWM NOAMNCHIO

(unoekc OUCYuniuHbl)

CepTucukat: 0104C9930041AF69884C90A90063ED2DBD
Bnageneu: KpaBuosa MapuaHHa BuktopoBHa
LevictButeneH: ¢ 02.11.2022 po 02.11.2023

. J
PABOYAS ITPOI'PAMMA TUCIUAITINHBI

TexH0JI0TuHU nepepaﬁoTKn moJIMMEpPoOB

(HaumeHoBaHUe OUCYUNTIUHDBL)

10 HAMPAaBIICHUIO MOJATOTOBKH
18.03.02 DHepro- u pecypcocOeperariime mporecchl B XMMUYECKON TEXHOJIOTHH,
He(TEXUMUU U OMOTEXHOJIOTUH

HaIpaBJIEHHOCTH (ITPOQUIIb)
PanronanbHOE UCTIOIB30BAHUE SHEPTETUUECKUX U ChIPHEBBIX PECYPCOB

dopma 00ydeHHUs: OUHAS
I'ox mabopa: 2020
O6m1as TpynoeMkocTh: 6 3E

Pacnpeueneﬂne YaC0B JUCHMIIVIMHBI 10 CeEMECTPaM

Cemectp 8

®opma KOHTPOJIsI | DK3aMEH Hroro
Bun 3ansiTuit
Jlexnnun 24 24
JlaGopaTopHble 36 36
[TpakTHyeckue 24 24
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PI'P
ITpoMexyTouHas aTTeCTalMsI 0.35 0.35
KonTakTHas pabora 84.35 84.35
CamocrosTenbHas paboTta 96 96
KoHTpoas 35,65 35,65
Hroro 216 216




Pabouyto mporpammy coctaBui(u):

JIOIIEHT, AOLIEHT, KaHIUJIaT XUMUUECKUX HayK, [myxoB [T A.

(OondrcHocms, yueHoe 36anue, cmenenv, @amunus H.0.)

PeuiensupoBanue paboueit mporpaMmbl TUCHUTIITUHBI:

Y% OtcyTtcTBYyeT

Penenzenr

(OondrcHocms, yueHoe 36anue, cmenens, @amunus H.0.)

PaGouast mporpamMmma quCIUIUIMHBI cocTaBieHa Ha ocHoBaHuU @I'OC BO u
ydeOHoro 1iaHa Hanpasienus moarorosku 18.03.02 Suepro- u
pecypcocOeperaroire Npolecchl B XUMUYECKON TEXHOJIOTUU, HeDTEeXUMUU U
OMOTEXHOJOTHH.

Cpok aeiicTBusi padoyeil mporpaMmMbl TMCHHMILVIMHBI 10 «31» aBrycra 2024
r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«XUMHYECKasi TEXHOJIOTHS U pecypcocOepekeHre»

(mporoxkon 3acemanust Ne 2 ot «19» centsiopst 2019 r.)



1. Ilean ocBOEHUN TUCIUILIHHDI

[lens OCBOCHMS IUCHMIUIMHBI - TOJNy4YEHHE CTYACHTAMH HAaBBIKOB IPO(ECCHOHATBLHON
JeSITEIbHOCTH, 3aKIIOYAIOIIMXCSI B OCBOGHMHM METOJIOB M TEXHOJOIMH mepepaboTKH I1acTMacc B
U3JIeNusl, a TaKXKe CIOCOOOB OMPEICNCHHUSI TEXHOJIOTUYECKUX M (PU3UKO-MEXAHWYECKHX CBOWCTB

IMOJIUMCPOB.

2. Mecro nucuuminabl B ctpykrype OIIOITI BO

Jannas aucruiuinHa (y4eOHbIH Kypce) oTHOocuTes K bioky 1 «/lucuurumasl (MOTynm)y»
(BapHaTHBHAs 4acTh, AMCLUUILUIMHBI IO BEIOOPY).

JlMcuMIuuHel, y9eOHbIe KypChl, HA OCBOCHHHM KOTOPBIX Oa3UpyeTcs JaHHAs IUCIUIUIMHA
(yueOnblii Kypc) — «Bbicmas matemarukay, «®dusukan, «OO0mas ¥ HEOpPraHWYECKas XUMH,
«AHamuTHdecKas XuMus», «O0I1Ias XuMH4YecKast TEXHOJIOTHS.

JlucuunnuHel, ydeOHbIE KYypChI, JUIsl KOTOPBIX HEOOXOJMMBl 3HAHUS, YMEHHS, HaBBIKH,
npuoOpeTaeMble B pe3ysibTaTe U3y4eHHUs JaHHOW AUCHHUIUIMHBI (yueOHoro kypca)— «TexHomoruu
nepepadoTKH ¥ YTHWIM3ALUU OTXOJOB 2», «DKOJIOTHYECKUN KOHTpoiby», «lIpoexTupoBanue
SHEPropecypcocOeperaruux TEXHOIOTHIi.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
NuaukaTopsbl J0CTHXKEHUS
KOHTPOJINpYyeMble . I[lnannpyemble pe3y/bTaThl
KOMIIeTeHIUI
KOMIIETeHIH U o0yueHust
(Kol ¥ HAUMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)
I1K-2 — ctocoOHOCTH - 3HaTh:
OCYIIECTBIISITh - METOJIUKH TEPMOJUHAMUYECKOTO
TEXHOJIOTHYECKU I aHaJIM3a XUMUYECKOTO MTPOU3BOICTBA
MIPOIIECC B COOTBETCTBUU C JUTSL TIOJTydeHUsI ”HGOPMAIIHH O
CIIOCOOHOCTBIO MPOUCXOSAIINX B CUCTEME
y4acTBOBATh B SHEPTEeTUYECKUX MPEBPAIICHUSIX,
COBEPILIEHCTBOBAaHUU onpenenenust KIIJ[ cucrems n
TEXHOJIOTHYECKUX OTJIETTbHBIX €€ PJIEMEHTOB,
MPOLIECCOB C MO3UIINI pacnpeneneHus U XxapakTepa norepb B
SHEPTO- U cUCTeMe, OnpeeIeHus
pecypcocOepexeHus, OTHOCHUTEIIHOTO BECA KaXK/10TI0
MUHHUMH3AIIN 3JIEMEHTA CUCTEMBI,
BO3JICUCTBUS Ha - METO/Ibl OLIEHKU YHEPTreTUYECKON
OKPYKAaIOILYIO Cpeay 3¢ PEeKTUBHOCTU TPOU3BOICTBA;
- METO/IbI pacyéTa OCHOBHBIX BUJOB
9KCEPrUU U ONPEJIEICHHS TIOTEPh
SKCEpPruu MpH OCYIIECTBICHUN
Pa3IUYHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB;
- OCHOBHBIE TIPUEMBI UCTIOTB30BAHMS
BTOPUYHBIX YHEPTOPECYPCOB.
YMeTs:
- HCIIOJIB30BaTh B Oyaymei




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

pohecCuOHANBLHON JesTeNbHOCTH
METO/Ibl pacy€Ta pecypcos,
HEOOXOUMBIX JIJIs1 OCYILIECTBICHUS
MIPOU3BO/ICTBA;

- METOJIUKY YCTaHOBJICHUS IPUYUH
BO3HUKHOBCHUA MNOTCPDb IIPU
OCYIIIECTBIICHUHU TEXHOJIOTUYECKUX
MIPOIECCOB M (DAKTOPHI, BIIUSIOLIHNE
Ha BEJIMYUHY ATHX MOTEPb.

Biagers:

- HaBbIKAMU U3bICKaHUs Haubosee
3¢ (HEKTHBHBIX METOI0B YMEHBIIICHUS
3aTpaT MaTepHalbHbIX U TOIUIMBHO-
SHEPTEeTHYECKHUX PECYpCOB MPHU
OJIHOBPEMEHHOM IOBBIIIICHUN
TEXHOJOTHYSCKUX MMOKa3aTelIeH;

- npuémMamu MpoBeICHUs
ONTHMHU3AINH PA3THIHBIX
apaMeTpoOB AIEMEHTOB YHEPTO- U
XUMHUKO-TEXHOJIOTUIECKIX CUCTEM C
LEJbIO MOTYYeHHS] MAKCUMAaIbHOM
TEPMOJUHAMUYECKON 1
SKOHOMHUYECKOH A (PEKTUBHOCTH.

IIK-5 roroBHOCTE
000CHOBBIBATH
KOHKPETHBIE TEXHHUYECKHE
pelieHus mpu pa3padboTke
TEXHOJIOTHYECKUX
IIPOLIECCOB; BHIOUPATH
TEXHUYECKHE CPEICTBA U
TEXHOJIOTHH,
HallpaBJIE€HHbIE HA
MHHHMH3ALHUIO0
AHTPOIIOTE€HHOTO
BO3JICHCTBHUSA Ha

OKPYXKAIOUIYIO CPEIy

3HaTh: CYIIHOCTh IPOLIECCOB
nepepaboTKy MOTUMEPOB U
WCIIOJIb30BaHUE TEOPETUUECKUX
3HAHUW B KOMIUIEKCHOW UHKEHEPHOMN
JIeATEIIbHOCTH HaIlpaBJICHHBIE HA
MHUHUMHU3ALNI0 aHTPOIIOTEHHOI O
BO3JEHMCTBUS HA OKPYKAIOUIYIO CPENY

YMeTh:- BBIIIOJIHATH PacueThl
MapaMeTPOB MPOIECCOB TIEPEPadOTKH
MOJIMMEPOB HA OCHOBE MCCIIEIOBAHUS
(DM3HKO-XMMHYECKHUX CBOWCTB
OJIUMEPOB.

Bmaners: HaBRIKaMH
CaMOCTOSITEILHON MOCTaHOBKH
TEOPETUUECKHUX 3a/1a4 U TTPOBEICHHS
JKCIIEPUMEHTAIBHBIX (PU3UKO-
XUMHYECKHUX UCCIIEOBAaHNI
MOJIMMEPOB




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaunMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
Monayib 1. Jleximga Ne 1 BBognas nekuus. llean u 3amaum
TexHosorus JUCLUIUINHBI. OcHoBHbIE
nepepadoTKu Pa3HOBUAHOCTH IIPOMBIIIUIEHHBIX 8 4 - }
[10JINMEPOB MIOJIMMEPOB U IIaCTMAcCC
IIpakTHueckas Pewenue 3anad mo reme
Oruer o
pabota Nel. «DopMoOBaHuE TOJTUMEPHBIX
o 8 2 10 - MPAKTHYECKOMY
176691 () 1515008
3aHaTho Ne 1
Jlexuus Ne 2 Knaccugukarus meTo10B
nepepaboTku noaumepoB. OCHOBHBIE
($U3UKO-XUMHUYECKHE, PEOJIOTHUECKHE
Y TEXHOJIOTUYECKUE XapaKTEPUCTUKH 8 4 -
MOJIUMEPOB. TeXHUUECKNE CBOMCTBA
MIOJINMEPOB.
IIpakTHueckas Pemenne 3anau o teme OTHeT 110
pabota Ne 2 ((XapaKTepHC"EHKH BOJIOKHUCTBIX 8 2 10 NPAKTHYECKOMY
HAIOJHUTENIEN». sangTHio No 2
JlaboparopHas Peonornueckue corictsa pacrsiasa
paborta Ne 1 noauMepoB. OnpeneneHre Otuer no
XapaKTEpUCTHK MOJUMEPA C 8 12 10 - nabopaTtopHoit
MOMOIIbIO CTETIEHHOT'O 3aKOHa pabote Ne 1

OctBanpaa u Jle Bus.




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
Ol[€HOYHOI0
cpeacrsa)
Jleximst Ne 3 Teopernueckne OCHOBBI TEPEePadOTKH
nactmacce. Msrorosienue usnenui
U3 [JIaCTMACC METOJIOM SKCTPY3HH, 8 4
M3rorosieHue neranei JIUThEM 10 -
nasienueM. [IpeccoBanue
TEPMOPEAKTUBHBIX MAaTEPUAJIOB,
dbopMoBaHMe U3AETUIl U3 TUCTOB
IIpakTHueckas Pewenue 3anau o reme Oruer o
pabota Ne3 «OTBEpKIEHNE TEPMOPEAKTUBHBIX 8 4 10 - MPAKTUYECKOMY
CBSI3YIOIITUX 3ansaTuo Ne 3
JlabopaTopHas TepMuueckue CBOMCTBA IMOJMMEPOB B
pabota Ne 2 TBEPJIOM COCTOSTHUHU U pacIljiaBe. Oryer 1o
Ornpenenenne yaelIbHOro o0bema 8 12 10 - nabopaTopHou
pacCIUIaBICHHOTO OJIUMEpa. pabote Ne2
Jlexmmst Ne 4 [TepepaboTka monumMepoB Ha Otuer no
BaJIKOBBIX MAalllHAX. 8 4 - - MIPAKTUYECKOMY
3anaTuio Ne 4
[IpakTuueckas Pemenue 3agau no teme «duzuko- Oruer o
pa6OTa NQ 4 XUMHYECKOEC BSaHMOﬂCﬁCTBHe MEKIY 8 4 10 - HpaKTI/IquKOMy

CBA3YIOIIUM M HAIIOJIHUTEJIIEM B IEPEXOAHBIX

cnav

3agaTuro Ne 4




®opMbl TEKYLIEr0

. KOHTPOJIA
Mopyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTEpaKkTUB, 4. (HAMMeHOBaHUeE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
Ol[€HOYHOI0
cpeacrsa)
Jlexusa Ne 5 Mexanudeckas 00padoTKa u3aenui
u3 ractMmace. [IpousBoacTso
U3JICNIA U3 CTEKIIOTIIACTUKOB
W3AEJIUN U3 IIACTMACC U3AEIUHN U3
miactmacce. CBapka IractMace. 8 4 ) )
CxkJienBaHue IJIaCTMACC.
KoHcTpynpoBanue uzaenuii us
rIacTMacc
[TpakTrueckas Pemmenue 3anay no teme
pabora Ne 5 «Auddy3noHHbIe IPOIIECCHI B Oraer no
CUCTEME «CBSI3YIOIIIee- 8 4 10 HPAKTHHECCROMY
3anaTuio Ne 5
HAITOJTHUTEIIb)Y.
Jlexuus Ne 6 TexHuka 0e30MacHOCTH npu
nepepabotke mimactmacc. OxpaHa
OKpY’Karollen cpenbl pu 8 2 } }
nepepaboTke macTMacc.
JlaGopatopHas N3yuyenue npouecca Oruer no
pabota Ne3 MJICHKOOOpa30BaHMs U3 PACTBOPOB 8 12 10 - nmabopaTopHOU
MIOJINMEPOB pabote Ne3
IIpomexxyTouHas
arTecTanus 8 0,35
Jlexums Ne 7 IIprHIMITBI CO31aHUS MAJIOOTXOJHBIX
1 DHEPTO-cOeperaronmx 8 2 - -

TCXHOJIOTUYCCKUX MMPOUCCCOB




®opMbl TEKYLIEr0

. KOHTPOJIA
Mopnyas (pa3nein) BUPIII Ha"MeHOBamfe TEM 3ATTTHH Cemectp Obnem, baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
Ol[€HOYHOI0
cpeacrsa)
[IpakTuueckas PacueTr npou3BOAUTENBHOCTH Otuer no
pabota Neb6. JKCTpyaepa. 8 4 10 - IPaKTUYECKOMY
3aHsATHIO No 6
IIpakTnueckas Pacuer BankoB u Kaynanapa Oruer o
pabota Ne7. 8 4 10 - IPaKTUYECKOMY
3ansTuio Ne 7
CamocrositenbHass  (M3ydeHne T€OPEeTHIECKOTO
paboTta matepuaia. [loaroroBka oT4eToB Mo 8 96 - -
MPAKTUYICCKUM 3aHITHIM
CaMocTosTenbHast [ToaroToBka K 3K3aMeHy 8 35,65 -
pabora
- DK3aMeH
Hroro: 216




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Mpu peanm3ammm y4eOHOTO Kypca JOUCIHHUIUIAHBI  HCIOJNB3YIOTCS — TEXHOJIOTHUS
TPAAULIUOHHOI'O 06y‘-ICHI/I$I, BKJIIOHaromasas JICKOUKU W I[MPAKTUYCCKUC pa6OTBI, KOTOPBIC
NPE/IONaraloT — TOCIEOBAaTEIbHOC  HM3JIOKEHHWE Marepuaiia mperonaBateneM. Jlekmus
MPOBOAMTCS C DJJIEMEHTaMU JUCKyccud. [IpakTudeckoe 3aHATHE MPEIyCMATPUBACT PEIICHHE
3aja4, OOCYXIEHHE pe3yJabTaToOB JeATeNIbHOCTH. JlabopaTropHble pabOThI MPOBOIATCS B

000pyI0BaHHOM TabOpaTOPHH, C TIOTYICHHEM MaTEPHAILHBIX PE3YIhTATOB AKCIIEPHMEHTOB.

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO U CHUIIJIMHBI

Yuyeonwvie eonpocwi:

— CrocoObI IepepaboTKH OTUMEPOB;

— CBOICTBA MTOJIMMEPOB U UX KOMITO3HUIUH. ;

— OCHOBHBIC TUITBI 000PYIOBAHUS JUTsI TEPEPaOOTKH IJIACTMACC;

H3yuue oannyro memy, cmyoenm 00nxHceH:

3Hamy:

— KJIACCHU(UKALIUIO METOJIOB TIEPEePaOOTKU OJUMEPOB; TEXHOIOTHIO IIEPEPA0OTKI
MOJIMMEPOB CYIIECTBYIOIIMMH METO/IaMU;

— OCHOBHBIC ITOHSTHUS ¥ METOJIBI MATEMAaTHIECKOTO aHAIM3a, MATEMaTHIECKOU

CTaTUCTHUKY;

— BO3MOKHOCTb PETYJIMPOBAaHUS CBOWCTB M3IEJHMM U3 IUIACTMACC Pa3JINYHBIMU
IPUEMaMU;

— OCHOBHBIE CBOICTBA U3/IENUI U 00IACTH UX IPUMEHEHUS;

ymemo:

— IIPUMEHATHh TEOPETUYECKUE OCHOBBI IS PEIIEHUS KOHKPETHBIX MPAKTHYECKUX
3aj1a4

— IPOBOJIUTH MaTepUAIIbHBIC PACUYEThI; OJOUPATh U BECTU PAacUeThl OCHOBHOTO
TEXHOJIOTHYECKOT0 000pyI0BaHUS;

— IPUMEHSTh MEXAUCUUIIIIMHAPHBIN [MOAX0/1 K aHAIN3Y U PELICHUIO Ipo0IieM;

671a0emp HAGLIKAMU

— IUTAHUPOBAHMSI SKCIIEPUMEHTA, 00pabOTKOM U Mpe/ICTaBICHUEM MOJTYUYEHHBIX
pe3yJIbTaToB;

— BBITOJIHEHHS pacyeTOB 00OPYAOBaHUS 110 MPOU3BOACTBY U3/IE€IUNA U3 TIACTMACC.

1lpu oceoenuu memvt HeodXO0UMO:

. M3Y4YUTh yU4eOHBIN MaTepual o nucuuiuinae « TexHomoruu nepepaboTku
MOJIMMEPOBY, UCIIOJIb30BAB JIEKIIMOHHBIA MaTepuail U MaTepuan OnOGIMoTedHoro GoHIa 1o
JAHHOW TEMATHKE;

. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

Onucanue Te4eHMsl pacIulaBa MoJimMepa

Ompenenenne >DPeKTUBHON CKOPOCTH caBura mnoiumepa. Pacder sddexTuBHOIM
CKOPOCTH CJIBUTa MOJIMMeEpa

Onpenenenve 3h@exkTUBHON BsA3KOCTU monuMepa. Pacuer 3¢ @deKTHUBHONW BSI3KOCTH
noJmMepa

Crenennoii 3akoH OctBanbiaa u e Bus

®opmyna KneitHa 115 pacdyeTa BAI3KOCTH

Omnpenenenne HHAEKCa pacIuiaBa

B3anMocBs3p MeX 1y pacxooM U MOTeper JaBICHUS

CKOpOCTb CABHTa JJIsl SKCTPY3UOHHBIX (HIIbED

Metonuka ompeneneHus W METOJMKa pacdera yAeIbHOro o0beMa IMOJMMEpPOB Mpu
HarpeBaHuMu.

MeTtoauka pacueTa TeII0EMKOCTH MOJIMMEPHBIX KOMIO3HUIIUMA

Mertoauka pacyera K03 puimeHTa TepMHUUECKOT0 pacuIMpeHHs

Pacuyer sHTaNbNNUK MPOLIECCOB TEPMHUUECKOHN TIepepaboTKH MOJTUMEPOB



Pacuer TennonpoBoAHOCTH ITOJIMMEPOB

Koaddurment npoHUKHOBEHUS TeIIa

MeTtoauka onpesenenus 1eGpOpMAIOHHON TEIUIOCTOUKOCTH

Ornpenenenne TEMIOCTOMKOCTH MO 3aKOHY Buka

CranuoHapHas TEIUIONPOBOAHOCTh IUIOCKOM IOJIMMEPHOW CTEHKH, LWJIMHApPA, MOJIOU
cthepsl, chepbr

TermonpoBoIHOCTE B KOMIIO3UTHBIX  CTeHKax. OOmas Teruiomepenadya depes
KOMIIO3UTHBIE CTCHKHU. HecranmonapHas TemIonpoBoIHOCTb

bespa3zmepHbie nonuMepHble KoMIUIEKChl. KoHBeKkTHBHAs Teronepenada. Paguanuonnas
Terionepenaya

Husnektuyecknii HarpeB. 3akoH auddysun Puka. [IpoHHIIAEMOCTh MOIMMEPHBIX
KOMITO3HIIUH.

IIponiecc HaHECEHUS DKCTPY3UOHHOTO MOKPBITUS ITOCPEICTBOM aHAIN3a Pa3MEPOB.

Temnonepenaya Mex 1y INIEHKON U OKPYXXAIOUIMM BO31yXOM. XMMHUYECKasl KUHETHKA

KoHctpykuus sakcTpynepos

30Ha 3arpy3KH 3KCTPYIEPOB

30Ha 1031poBaHMs (30Ha paciuiaBa)

JIaGopaTopHasi KOHCTPYKLUS TPEX30HHbIX [IIHEKOB

[ImaBnenne TBepabIX BemiecTB. ToimuHa IUIEHKH paciaBa. [Ipoduns muraBneHwus.
Temnepatypa pacruiasa. /laBneHue paciiasa

Tenonepenada Mex1y pacijlaBOM U LUIMHAPOM

[Ipon3BOAUTENBHOCTD IIHEKA

@nykryanus temieparypsl paciuiaBa. GuykTyanus JaBiaeHUs

MexaHuuecKui pacyeT SKCTPY3MOHHBIX IIIHEKOB

MeToauuyecKkue PCKOMEHIAINHA K BBINNOJITHCHUIO CaMOCTOSITEIbLHOM p360TbI:

1.13yueHune TeopeTHuecKoro Marepuaia 1o U3y4yaeMon TeMme, U3JI0KEHHOIo B yueOHO-
METOAUYECKOM MOCOOUH.

2.Borpoch! 1151 caMOCTOSITENNbHOM pabOThI CTYI€HTOB

2.1. TexHonOrMM CKJIEUBAHUS NTOJIMMEPHBIX MaTEPHAIIOB

2.2. TexHONOTMY CBapKH MOJMMEPHBIX MaTepHaJIOB

2.3. TexHnonoruu 00pabOTKM U3ENUI U3 MOJTUMEPHBIX MaTEPUAIOB

2.4. AHTUKOPPO3HOHHBIE CBOMCTBA MOJIMMEPHBIX MaTEPHAIIOB

3.IToaroToBKa K ayJUTOPHBIM 3aHATHAM (IPAaKTUUYECKUM, CEMUHAPCKUM, J1a00paTOPHBIM
paboTam) U BBITIOJIHEHHE COOTBETCTBYIOIINX 3aJaHUM;

4.CamocTosTeIbHOE MPOYTEHHUE, MPOCMOTp, MIHTEepHET-pecypcehl, MOBTOPEHHE Y4eOHOTO
MaTepuaia.

5.IToaroToBka cooOIEeHUH, TOKJIAA0B, BBICTYIUICHUH HAa CEMUHAPCKUX U MPAKTUYECKUX
3aHATHSIX, TOJ00P JTUTEPATYpPhl MO0 TUCLHUIUIMHAPHBIM IIpobieMam.

6.ITpakTyeckas paboTa ¢ peleHueM MPUKIAAHBIX, PACUETHBIX M CUTYallMOHHBIX 337ad,
00CyXJI€HUE Pe3yNbTaTOB AEATEIbHOCTH.

7. IloaroToBKa OTYETOB IO MPAKTHYECKUM paboTam:

7.1.IlpenocraBneHue oT4eTa B AJICKTPOHHOM BHJIE€ C Ha3BaHWeM (aiina, Hanpumep IPT6-
1501 TTP1_MBanoB M.M. B COOTBETCTBHE C BAPUAHTOM M TPEOOBAHUSAMH K COJIEPKAHHUIO OTUETA.

7.2.Ilpu cnade orvera CTYACHT JOJDKEH OTBETHTH HA BOIPOCHI MPEMONABATENS IO TEME
IpaKkTUYEeCKOi paboTe B yCTHOU (hopMe, CTIOB3Ysl OTUYET MO MPAKTUYECKO paboTe.
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7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpo/IMpyemMoii KOMIIEeTeH U HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA

OT4eTsl MO NMpaKTUYECKUM 3aHATHSIM No
1-7 u nabGopatopubiM pabotam Ne 1-3.

8 [1K-2
Bompocer k »k3ameny 1-55. TecroBbie
3aganus Ne 1-500.
OT4eTsl MO NMPaKTUYECKUM 3aHATHSIM No
1-7 u nabGopatopubiM pabotam Ne 1-3.

8 IIK-5
Bonpocel k sk3ameny 1-55. TectoBbie
3aganus Ne 1-500.

7.2. TumoBblie 3alaHud WJIM HHbIE MaTepualbl, H606X0)1]/IMBIe AJisE TEKYHero

KOHTPOJISt

7.2.1 Otyer o OPAKTUYECKOMY

3aHATHIO

(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

TunoBoi npuMep 3a1aHuA

Jlaboparopnasi padora Nel. Peosroruyeckue cBoiicTBa paciiaBa noJuMepoB.
Omnpenesienune xapakrepuctuk TepmoruiacTos (II'TP u B3sikocTh)
Hean paGoThi: U3yYUTh PEOJIOTMUYECKUE CBOMCTBA MOJIUMEPHBIX MATEPUAIIOB U BIUSIHUE

Ha 3TH CBONCTBA HAIIOJIHUTEIICH.

3ananue:
1. U3yuuTh 3aKOHBI TEUEHUS PACIIIIAaBOB TEPMOILIACTOB.
2. 3HaTh OCOOEHHOCTH TEUEHHUS pacIUIaBOB MOJIMMEPOB B KaHAJIaX KPYIJIOro CEUSHUSI.
3. IIposectu pacuer [ITP u BA3KocTH pacmiiaBa TepMoIuiacta coracHo Tad. 1,2,3.
Pacuer I1TP, r/10 MuH, npoBoaAT 1o popmyie
HITP(T,F) = (m/t)t.,
rae 7- temneparypa K;
F - marpy3ka, H;
tc - cranmaptHoe Bpems onpeaenenus [1TP (600 c);
t - UHTEepBaIBbl BPEMEHH MEXAY IBYMs IIOCIEA0BATEIbHBIMU OTCEYEHUSIMHU OTPE3KOB, C;
M - cpeqHss Macca SKCTPYIMPOBAHHOTO 00pasia 3a Bpems i, T.
Pacuer Bs3kocTH pacmiaBa nosumepa 1o [1TP, mpoBoauTcs no cnemyrotieit popmyse
omn = rirp | mrzp,
TIE 777p - CKOPOCTH CIIBUTA, COOTBETCTBYIOWIAS ;77p IPH TeEMIiepatype uamepenus [1TP.
CKOPOCTB CABHTA 77p (C) PACCUMTHIBAEM 110 YPABHEHHUIO
41ITP
Ve = PR -p’
¢
rAe - IVIOTHOCTh NOJINMepa pu temneparype uzmepenus [1TP, r/em?;
I - paguyc Kanusuisipa, M (Tabmn.2).
Hanpsoxenne cngura rr7p (H/MZ) pacCUUTHIBAIOT IO YPABHEHUIO
B 2F -r
z-D(L+v-r)
rae F - Harpy3ka Ha UCTIBITyeMbIi TepMmoriacT, H;

Trrp
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D - nnametp Hampasisoen roinoBku nopmus (9,0 Mm), M;
L - nrHa kanuiuisipa (8 Mm),M;
V- BxopmoBas momnpaska (1ab.2).

Ta6muna 1 - Crangaptablie yenoBus onpenenenus tepmoriactoB (IOCT 11645-73)

Bapuant Buyrpennuil nuamerp Temmneparypa Harpyska, H (xrc)
Kanujuisipa, MM ucneitanus, K (°C)

1 ot 1,160 1o 1,170 463 (190) 21,19(2,160)
2 ot 2,090 no 2,100 423(150) 21,19(2,160)
3 -«- 463 (190) 2,19(0,325)
4 -«- 463 (190) 21,19(2,160)
5 -«- 463 (190) 98,10(10,00)
6 -«- 463 (190) 211,90(21,600)
7 -«- 473 (200) 49,05 (5,000)
8 -«- 473 (200) 98,10(10,00)
9 -«- 503 (230) 3,19(0,325)
10 -«- 503 (230) 11,77(1,000)
11 -«- 503 (230) 21,19(2,160)
12 -«- 503 (230) -37,28(3,800)
13 -«- 538 (265) 122,62(12,500)
14 -«- 548 (275) 3,19(0,325)
15 -«- 553 (280) 21,19(2,160)
16 -«- 463 (190) 49,05 (5,000)
17 -«- 533 (260) 49,05 (5,000)
18 -«- 493 (220) 98,10(10,00)
19 -«- 523(250) 49,05 (5,000)

Tabmuua 2 - Pekomennanuu no yciaosusM omnpenenenus [ITP u 3HaueHUI0O KOHCTaHT

Tepmoruact BapuanTsl IInotHocts  |Bxomosas Temmeparypa
MOJIMMEPA,  |TIOTPABKA, V WU3MEPEHHUS BXO-IO0BOU
/oM nomnpasku, K(°C)
II9BII 1,3,4,5,7,18 950-960 S5-7
II9HII 1,3,4,5,7,18 910-930 6-14 493 (220)
IIBA 2
311 3,47
I1C 6,8,11,13 1050-1200 3-26 493 (220)
ABC, CHII 8,20 1,5-24 493 (220)
I[TAK 3,11,13 1150-1200
ITIT 4,5,6,12,14,19 900-910 6-10
ITA 10,11,12,16 1010-1150 1,2-2 523 (250)
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IIK

17,21

1190-1200

548 (275)

IITDD

15

2150-2270

Tabmuua 3 - Macca oOpasia, 3arpyKEHHOTO B 3KCTPY3HMOHHYIO Kamepy, MPOMEXKYTKU
BPEMEHH, Yepe3 KOTOPHIE CPE3atoT MPYTKH

IITP, r/10 Mmun Macca ob6pasma, T [IpomexyTku BpeMeHH, C
1o 0,5 4-5 240
ot 0,5 10 1,0 4-5 120
ceoie 1,0 mo 3,5 4-5 60
or 3,5 mo 10 6-8 30
ot 10 1o 26,0 6-8 10-15
25,0 6-8 5-15

4.TToAroTOBHTH OTYET MO MPAKTHIECKON padoTe

Kputepun onenkmn:

OICHKAa <«3a4YTCHO» CTaBUTCA CTYACHTY,

€CJIMN OTUCT II0O MHNPAKTUYCCKOMY 3aHATHIO

BKItouaeT 6onee 50% ot TpeOyeMoro o0beMa M BBIIOJHEH B COOTBETCTBUE C TPEOOBAHHSIMHU
yKa3aHHBIMH B YU€OHO-METOIMYECKOM ITOCOOHH;

OICHKAa «HEC 3a4YTCHO» CTaBUTCA CTYIACHTY,

BKJIItoyaeT MeHee 50% ot Tpedyemoro o0bema.

€CJIK OTYCT MPAKTUYCCKOMY 3aHATHUIO

JlaGoparopHasi padora Ne2. Tepmudeckue cBOMCTBA MOJIUMEPOB B TBEPA0OM
cocTosiHMU M paciiiaBe. Onpenesenue yaeJbHOro 00beMa pacnjiaBoB MOJMMEPOB
W3ydyeHue 3aBUCUMOCTH yIEIbHOTO O0beMa TEPMOILIACTOB OT

Hean paboThI:

TEMIICPATYPhI, ONIPCACIICHUC KOHCTAHT YPABHCHHUA COCTOSIHUA.

3aganue:

1. U3yunTh 3aKOHBI TETIOBBIX U3MEHEHUN T€OMETPUUYECKHX Pa3MEPOB TEPMOILIIACTOB.
2. 3HaTh OCOOEHHOCTH MOBEACHHSI PACIIIABOB B 3aBUCHUMOCTH OT TEMIIEPaTypHl.
3. IIpoBecTH HccnenoBaHue yaenbHOro o0beMa paciuiaBa TepMoIiacTa corjaacHo Tadm. 1

Tabnuma 1.
Marepwuan: [1IT 1120-16
Temmnepary Harpyska Macca YV nenbHbl [InotHOCT
pa ,H oOpasna, 17§ 00bEM | b 00pa3ua, Kr/m3
HarpeBaTeIbHON *10-3kr | obpasma,
kamepsl, °C *10-
3m3/kr
190 130 4,49 2100
140 4,51 2150
150 4,49 2200
160 4,55 2300
170 4,5 2400
180 4,22 2500
230 130 4,55 2100
140 4,56 2150
150 4,51 2200
160 4,5 2300
170 4.5 2400
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180 4,51 2500
250 130 4,5 2100
140 4,49 2150
150 4,47 2200
160 4,49 2300
170 4,48 2400
180 4,55 2500
Vt- 00beM TabseTKu Mpu TEKYIIeH Temmeparype, M3,
_mxD,]

v « h=2,42 % 107 14°

t

Dk- nuamerp kanmuisipa, 9.5Mm.
h— paccrosinue Mexay MmeTkamu 34,2 MMm.

Pacuyer ynenpHOM mimoTHOCTH 0Opasia:

_m| ke
—%7 | T =
Ur M
M- Macca o0pa3ia, Kr
Pacuer ynenpHOTr0 066BEMa 00pasma:
L
Vo= ¥ T| M
U m ke

Pacuér naBnenus Ha paciiiaB JJIs1 KaXKA0Io BapruaHTa:

_dxgxm
P=—=r 7, | MITa]

Kputepuu onenkmu:

OLICHKA <«3aYTCHO» CTABUTCSA CTYACHTY, €CJIM OTYET [0 TNPAKTHYECCKOMY 3aHSITHIO
BKiroyaeT oosiee 50% ot TpebyemMoro oobeMa U BHITIOJIHEH B COOTBETCTBHE C TPEOOBAHUSIMU
YKa3aHHBIMH B Y4€OHO-METOAMYECKOM MOCOOUH;

OIICHKA «HE 3aYTEHO» CTaBUTCS CTYJCHTY, €CIM OTYEeT TPAKTHYECKOMY 3aHSITHIO
BKItouaeT menee 50% ot Tpebyemoro oobema.

JlabopaTopnasi padora Ne3 M3ydeHue nmpouecca niieHK000pa3oBaHusi 3 PaCTBOPOB
MOJIUMEpPOB.

ean paboTh:

1. TlpoBecTn Bu3yaslbHOE HaOJIOJIEHUE Mpollecca pa3jeleHusl pacTBopa Ha (asbl MOJ
JeiicTBueM ocanuTeneil npu mieHkooOpa3oBaHuu. [1oayduTs mopUCThIE MIEHKH.

2. [ony4nTh MOHOJIUTHBIE MJIEHKU ITyTEM MCHIAPEHUs pacTBOPUTEN. 3aJaHue:

1. O3HaKOMUTBCS C IPABUIIAMH TEXHUKU 0€30MaCHOCTHU MPH MPOBEICHUN PAOOTHI.

2. IlpuroroButrs 100 Mn pactBopa monumepa (Mo 3aJaHUIO) COTJIAcHio 28 pekUMaM U
perenry, ykasaHHbIM B Ta6m.2.1.

Tabnuia 2.1 YcnoBus pacTBOpeHHsI MOTUMEPOB U TPUMEHSIEMbIE OCAIUTENN

[Tonumep PactBopurens Konnentp | Temneparypa Ocaguren
anus b
[TonuBuHUIXIIOpH ] Jumerundopmamu g 10 90-95 BOJA
[Moamamug — 6/66-3 Dranon (70%) 20 80-85 BOJIA
[lonumeTnnmerakpuar OTHIaIeTaT 20 50-60 BOJA
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PactBopeHne monmmepa TpPOBOIAT B KOJIOE € OOpaTHBIM  XOJOAUIBHUKOM IpU
HoMeImBaHuM. sl yCKOpEeHus mpolecca pacTBOPEHUST HABECKY MOJIMMEPa 3JIMBAOT HEOOJBbIINM
KOJIMYECTBOM PACTBOPUTENS TaK, YTOOBI MOJIMMEP ObUT OKPHIT PACTBOPUTEIIEM, U JAIOT TOIUMEPY
HaOyxHyTh (1=30MuH). 3aTreM 100aBISAIOT OCTAJIBHOE KOJIMYECTBO PACTBOPHUTEINS, HArpeBaloT U
nepeMenuBaioT. [loMHOTY pacTBOpPEHHs] KOHTPOJHPYIOT IO OTCYTCTBHIO HAOyXIIMX YacTHIL
HoJMMepa Ha CTeHKax KosObl IIpH ee HakjoHe. [locie pacTBOpeHust moauMepa colepKUMoe KOJIObl
XOpOILIO MEPEMENINBAIOT U MPEKPAIAI0T HarpeBaHue. PacTBOpy ar0T OTCTOATHCSA, YTOOBI MCUE3ITH
MY3bIpbKH BO3yXa. 3. M3 MPUrOTOBIEHHBIX PACTBOPOB MOJIYYUTh IUICHKY JBYMS METOJAMH: — C
UCTIONIb30BAaHUEM OCAIUTENS, — MyTeM ucnapenus pacrsopurens. 3.1. [1o mepBomy crocody dactb
IOJIY4YEHHOIO pacTBOpa BBUIMBAIOT Ha CTEKIO, Oiamxke K oaHOMYy M3 KpaeB. C IOMOIIBIO
METAIUTMYECKON PAKIIM, HATPETOH 10 TeMIIepaTyphbl pacTBOpa, MOIYyYar0T Ha CTEKJIE CIIOH pacTBOpa
3a71aHHOM ToMUHbI (~1 MM). CTEKIIO OCTaBIAIOT Ha CTOJIE ITPU KOMHATHON TeMIlepaType B CTpPOro
TOPU30HTAIBLHOM TOJI03KeHUH Ha 30-45 c. U 3aTeM OCTOPOXXKHO OIMYCKAIOT €ro B BaHHY (KIOBETY) C
ocaauteneM. IIpu norpyxeHun He J0JKHBI 00pa30BbIBATbCS OOPBIBKU (POPMUPYIOILEHCS MIEHKH.
[ToBepXHOCTH CIIOS PacTBOpa AOJDKHA OBITH POBHOM, 0€3 My3bIpbKOB. B ocanuTenbHON BaHHE CIION
pacTBOpa IIOCTENIEHHO MYyTHEET, a 3aTeM [EpeXOAUT B Oeayr0 HENpo3payHylo IUICHKY.
OO0pa3oBanue mieHkH moj aericterueM 30 ocaauteneit nmpoucxoauT B Tedenue 10-35 muH. Tlocie
9TOr0 IUICHKY BBIHUMAIOT M3 OCAJUTEIbHONW BaHHBI, IPOMBIBAIOT W CYyLIAT B TEpMOCTaTe IMpH
temneparype 70-100°C. 3.2. [lomydyeHue MJIEHOK W3 PAaCTBOPOB IOJIMMEPOB IYTEM HCIAPEHUS
pacTBOpUTENS. CBOAUTCA K HAHECEHUIO Ha CTEKJIO ciosi pactBopa TommuHOi 0,2-0,25 MM u
NOCJEIYIOUIEMY HCIApeHHI0 JIeTydux pactBoputeneil npu temmeparype 70- 110°C. Ilocne
OXJIQKIICHUS TUIEHKY CHUMAIOT CO CTEKJIA.

4. Ilo oxoH4aHnM pabOTHI IPHUBECTH B MOPSIOK pabodee MeCTo.

5. IlpoBecTu BU3YyaJIbHYIO OLIEHKY KauecTBa MOJYYEHHBIX IUICHOK, OTMETHTh OTJIMYHUS
IUICHOK B 3aBUCHMOCTH OT crioco0a nomydenusi. Caenars BEIBOABI 10 pabote, 0pOpMHUTh OTUET.

9.2.2. TunoBble 3aJaHNUS N0 NPAKTHYECKUM 3aHATUAM

IIpakTuyeckas padora Ne 1 Pemenne 3axa4 no reme «®@opmMoBaHue MOJIMMEPHbBIX
N3aeJINi.
Hean padorsi: [IproOpeTeHne HaBBIKOB pacyeTa MPAKTUUYECKUX 3a/1a4 110 (HOPMOBAHUIO
HOJMMEPHBIX U3 U3 epepaboTaHHBIX MJIACTMACC
3aganue
1. Paccunrarh MaccoBy0 CKOpoCTb m , T' / MHH MCTEUEHMs] PpaCIUIaBIEHHOTO

NOJMKANpoaMua Mpu JUHEHHoU ckopocTu ¢popmoBanus v=700 m/muH [650, 900, 850, 670, 450,
500] xanmponoBoii HUTU MeTpudeckoro Homepa N=10,7 [10,3; 9,8; 9,5; 10,1; 9,0; 15,0] , ecnu
IUIOTHOCTh KarpoHa p=1,14 1/ cM®. Paccumras 3¢ (deKkTUBHOE CceueHue HUTU S,MKM? IO
COOTHOILIEHUIO

$=10°/ Np , onpenennure yciaoBHBIN paguyc HUTH I.

Ipumep pewenus:

Tommuua auti B Tekctax T=1000/N=93.4 r/1000m
10°T 10° 10°-934
s= » Neo L4 295000 mxm®=8,2-10%cM?

OO0béMHass ckopocTb V HCTEUEHHUs paciuiaBa V:V'S:7'104CM/MI/IH‘8,2'104CM2:57,4

CMY/MHUH
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MaccoBasi CKOpOCTh UCTEUEHHUSI pacIlyiaBa
m=V-p=57,4 cm*/mun- 1,14 r/em®=65,4 r/vun=1,09-107 xr/c
S=mr?; r=\S/m=\82000/3,14=160 mKm

Omeem: m=65,4 r/mMuH; =160 MKM

APm p

2. llonp3ysice 3akoHoM Ilyaseiins m= gln , OIpeNenuTh MONpPaBKYy (,
XapaKTePU3YIOIIYI0 OTKIOHEHUE PEalbHOr0 MOJUMEpPa OT HbIOTOHOBCKOM XKUAKOCTU. [IpHUHSATS:
m=65,4 r/mun [65,6; 63,2; 61,6; 66,8; 64,9; 66,9]. APZIOKFC/CM2[9; 8; 6;7; 11; 12]; =160mMkm
[155; 170; 166; 117; 119; 121]; p=1,14 r/CM3; {=lcm ;n=8 Ila-c

[ToncunTaTh, BO CKOJBKO pa3 MOHHU3MIACH BA3KOCTh Npu TeyeHun? KakoBa mpuumHa
3TOTO SIBJICHUA?

IIpumep pewenus:

Jlnist pacuéra BENIMYMHBI ( U3 YKa3aHHOTO COOTHOIICHHUS BCE BXOSIIIE B HErO BEIMYUHEI
HE00XO0UMO BBIPA3UTh B eaquHuUIax cuctemsl CU:

AP=10xkrc/cm*=10/9,8 MITa=1,02 MITa=1,02-10°ITa

r=160 mxm=160-10"°m=1,6-10""m; p=1,14 r/em’=1,14-10kr/cm®=1140 kr/v®; (=1em=10"

APmr'p 1,02:-10°-3,14-1,6*-107° - 1,14-107°  Ma-m" -ke-c

> = — =2,75-107°
= mln 10°-8-1,09-10 m -m-Ila-c-xe ;

B HauanbHOM COCTOSIHUU : M1=Ny

B xoneunom coctostauu : 1m2=1m,=0,02751,

o 1, ~36
n, 002757,

Omeem: q=2,75" 107%; Bs13KOCT noJmMepa MoHu3mwIack B 36 pas.

3. HaiiTu mokasaTesb CTEeHH m B 00OOIIEHHOM 3aKOHE TEYEHHs KMAKOCTeH 6=1"y",
€CIIM TpU yBEJIMUYEHHM HampsbkeHus ¢ B 2 [3,4,5,6,7,8,9] pa3a ckopocTh nehopMuUpoBaHUS Y
yBenuumiiach B 12[11,13,14,15,16,17,18] pa3, a BA3KOCTH 1) )KUAKOTO MOJUMEpA MOHU3UIACH B 5
pa3. O KakuxX CTPYKTYPHBIX U3MEHEHHUSIX B MOJUMEpPE CBUJIETEIbCTBYET MOJYyYEHHOE 3HAUEHUE

m?

Pewenue
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JanuceiBaeM OOOOIIEHHBIN 3aKOH TEUYEHWS B HAYaJbHOM M KOHEYHOM COCTOSHHUAX
paCCManHBaeMOﬁ CUCTCMBI.

GlznlYlm

261=0,2n1- 12y,

[Townenno norapuMUpyeM 3TH COOTHOIICHUS:

Lgor=Cgnitmlgy:

0g92+Lgo;=0g0,2+Lgni1+megl2+mlgy;

" BBIYUTACM OQHO M3 APYIoro:

(go1-Lg2-Lgor=Lgnitmlgy:-£90,2-Lgni-mEgl2-mLgy;

Ilocnie B3amMHOTO YHUYTOKCHHA HCKOTOPBLIX CJIara€MbIX IIOJTy4YacM aﬂre6panq601<oe
ypaBHEHHE:
lg2—-1g0,2 03+0,7

g2 108 g

+092=+m{g12+£90,2;0TKyna m=

Omeem: m=0,92; 3HadeHnme m«l CBHUAETENBCTBYET OO0 YMCHBIICHUU pa3Mepa
Ha/IMOJIEKYJISIPHBIX CTPYKTYP B IpoOIlecce mepepadoTKU MOIHMEpA.

4.HaliTi HanpspKeHUE G, IPH KOTOPOM BSI3KOCTh paciliaBa MOJIHKAIPOAMHUIa COCTABIISCT
n=9 Ila-c nmpu ckopoctu npedpopmupoBanus y=0,3 muH-1, eciaum moka3aTelb CTCINEHH B
0000mEéHHOM 3aKOHE TedeHus: 6=rym m=0,92.

Pewenne:

0.3

v=0.3 Mun-1 = 60 ¢-1=0,005 c-1

[Ipumensiem 0000IIEHHBIN 3aKOH TEUEHMUS:

0=9-0,0050,92 ;

Lgo=0g9+0,920g(5-10-3 )=£g9+0,92(g5-2,760=0,954+0,92-0,699-  2,76=0,954+0,643-
2,760=-1,163. CnemoBarensuo 6=10-1,163~0,07 I1a

Otset : 6=0,07 I1a

5. BbIUKCAUTD CpPENHIO Maccy MEXXY3JIOBBIX LIENIEH B CETUATOM IOJIUMEPE, €CIIH

MOIyJb  ymnpyroctu  npu  pacTsbkeHun  Ep =109I1a. Pacuér  mpoBoauTh 1O
P 3RIp

coomnomenmo L Fr e T=393 K, p=1200 xr/m3, R=831 Jix/momsK. Kaxoso

COOTHOUIIEHUE MEXKTY MOAYJISIMU YIIPYTOCTH IIPU PACTSHKEHUHN U MEXKCIIOEBOM CABUTE?

Pemienue

2 2. 2 _“_”:_"" 2E1D rm 1 -
L 3RTp _3 S;H:..L MT-393K lz.DDk,, 00117 P Y
M._ E, 10°H - moae - K -7 MO MOTb

17



[TonyuyenHoe cpegHee 3HAYEHHWE MAacChl MEXY3JOBBIX 1eneii Mc =12 r1/moib
COOTBETCTBYET (PM3UYECKUM Y3JIaM BETBJICHUS (TIEPEMyThIBaHUS ), TOCKOIBKY (PU3NYECKHE CETKU
3HAUUTENBHO O0JIee YacThie, YeM XUMHUYECKUE CETKH.

Ortser : Mc =0,012 kr/mMoiap=12 r/MOJIb

6. BBIYHCINUTH CPEIHIO TOJIIUHY B MPOCIONKH CBA3YIOUIETO IPU PaBHOMEPHOM
pacupeesieHd OJHOHANPABJICHHBIX AJIEMEHTApHBIX BOJIOKOHEI] B Marepuaie. B kadecTse
HAIOJHUTEJISI UCTIOJIB3YeTCsl TEXHUYECKass HUTh KalpoH ¢ JMHEHHOW mioTHOcThio T=90.Macca
npeccoBanHOro obpasia 40 T mpu MacCOBOM COOTHOIICHUHW CBS3YIOIIET0 W HamoyHuTens 1:1.
[I1OTHOCTH 3MOKCHAHOTO CBsA3ytomiero pcB. =1,2 r/cM3, IUIOTHOCTH KampoHa pkamp =1,14

r/cm3 Jlns pacuéra NpUMEHUTH COOTHOIICHHE

d=

rac mcCB. 1 mHall. - MacCa CBA3YIOUICTO U HAIIOJIHUTCIIA B O6p21311€, I', COOTBETCTBCHHO.

VYKa3zaHHOE€ COOTHOIICHUE MOJIYYCHO I MOACIU PaBHOMCPHOI'O PpaclpCACICHUA
APMHPYIOIIMX BOJOKOHEI B MONEPeYHOM ceueHun obpasna [TKM. Tlpu sToM cymmapHas
TIJIOMIA/b IIPOMEXKYTOUHBIX CIOEB ONMpEeNseTcs Kak Pa3sHOCTh OOLIEH IIOIaay MOIEepPEeYHOro

cedeHus o0pas3la 1 CyMMapHOH IUIOIIA/IM TOTIEPEUHBIX CEUEHUN apMUPYIOIIHUX BOJOKOHEIL.

Pemenue

90 1 Jgo(lﬁjﬂzﬁ) ~ 90

= r= = 2 = =
107-3,14-1.14 107 -20 107 -

1id
L
[

=J90;J4=J—2 20 54107 — 24252107 392107 ~2.159.107 =
10°.20 107338

=0.0392-0.0318x =0.0074c = 0,072
Ortsert: d=~0,07 MM=0,007 cM=70 MKM
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7. Onpenenutb 006EM V, cM3 , nemuHopmanbHoro (0,1 H) pacTBopa CONSHOW KUCIOTHI,
MOMIEIIIET0 HA HEWTPAIM3alMI0 OCHOBHBIX TPYIII, COJACPKAIMXCs B 1 cM3 cMecH 3TMOKCUIHAS
cmouta D]J1-20 -oTBepauTtens nonudTriieHnonrnamMuH (I131TA) mo cooTHoOMIEHNIO

1

V=N 37 (1-xom )V o +(N 9782 - 7 xsn N 372 )v oTB ,
rae V #7 =1,4-10-20 ; v otB =3-10-20 00bEM KHCIOTHI HAa HEUTpATU3ALUIO  OIHON

(YHKIMOHATIBHOMN TPYIIIBI CMOJIBI U OTBEPAUTENS, CM3 ;

N #7: =3.6-1020 gact/cm3 , N 975 =1,8-1020 yact/cM3 - Ha4anbHBIE KOHIICHTPAINH
STOKCHJIHBIX TPYIIIT U aMUHOTPYI OTBEPAUTEIIS;

Xon =0,8 — cTenens npeBpanieHus AMOKCUIHBIX TPYIII B IIPOIECCE OTBEPIKIACHHUS;

N~=2 — cpeJHee KOJIMYECTBO SMOKCHIHBIX TPYIII, CBSI3bIBAEMBIX OJHOW aMHUHOTPYIIIION
OTBEPIUTEIIA.

Pemenue:

Pacxonyromasics mpu  TUTPOBAHWU  XJIOPHCTOBOJOPOAHAS  (CONSIHAsl) — KUCIIOTa
3aTpayrBaeTCsl IVIABHBIM 00pa3oM Ha HEHUTPAIM3AlUI0 SMOKCHIHBIX TPYII CMOJBI (IIEpBOE
cllaraeMo€ TIJIABHOTO COOTHOILICHHS) M Ha HEHTPAIM3ali0 TEPBUYHBIX aMHHOTPYIII
orBepauTenss (BTopoe ciaraemoe).KomudecTBo TOMIEKANIMX HEUTPATU3alUNd  KUCIOTON
OCHOBHBIX TPYII OIpPEAeIsIeTCs] Pa3sHOCTHI0 HAYaJIbHBIX KOJUYECTB M IMPOPEArupPOBABIINAX

KOJIMYCCTB YKa3aHHBIX (I)YHKI_II/IOHaJ'IBHLIX TpYIIIL:

yacm cM” N YacH YacH

V=3,6:1020 € 0,2-1,4-10-20 acm  (1,8:1020 €¥ -043,61020 & )x

3 3 3 3

CM™ cM” cM” CM™

x3-10-20 =acm =1,008 e +1,08 & =2,088 &’

cM

Otser: V=2,088 ¢’

Odopmienue pe3yJibTaTOB

[To pe3ynmpTatam pabOTHI OKEH OBITH COCTABJIICH OTYET, BKIFOYAIOIINI pPEIICHHBIC
COTJIACHO BBIJJAHHBIM BapHaHTaM 3a/1a4H, BBIBOIBL.

Kpurtepun ouenku:

«3aYTEHO» BBICTABIIAETCS CTYACHTY, €CIM OT4YEeT IO MPaKTHYECKOMY 3aJaHHUIO
BKIto4aeT 50% u Gonee oT TpedyemMoro oo0beMa 1 BBITIOJIHEH B COOTBETCTBHE C TPEOOBAHUSAMHU
yKa3aHHBIMH B YU€OHO-METOINIECKOM ITOCOOHH.
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«HE 3a4TE€HO» BBICTABIIACTCS CTYICHTY, €CIH OTYET IO TMPAKTHYECKOMY 3aJaHUI0
BKItouaeT menee 50% ot Tpedyemoro oobema.

IIpakTnyeckas padora Ne 2 Pemenue 3a1a4 no reme «XapakTepuCTHKUA BOJOKHUCTBIX
HANOJIHUTEJIei.
Heanb padortbi: [IproOpeTreHne HABBIKOB pacueTa MPAKTUYECKUX 3a/1a4 110
XapaKTePUCTUKAM BOJIOKHUCTBIX HAMMOJTHHUTEICH U3/IeTNI U3 IepepadOTaHHbIX MIaCTMACC
3aganue

1.Beruucinuth MpOoAOJIKUTCIIbHOCTD r ,C 3AIIOJIHCHUA TIIYXUX I1OP HAIIOJHUTECIIA S3TTOKCUAHBIM
£

CBSA3YIOLIUM BA3KOCTBIO =7 Ma-c. Cpennsist gmuHa op =10 MKM, TITyOHHA 3aIIOTHEHUS £=7
MKM, BHEIIHee aaBieHne Py =8 MITa=8-10° I1a, HayanbHOE KaBiICHHE BHYTpH NOpHI P; =10°Ila
(atMocdepHoe napnenue), paauyc nmop R=1 um. Pacuér npoBecT mo cOOTHOLIEHUIO

{:
T=—-—= i -
.| ( —4
R*| P, + Pyn—2— |

&

Yro siBIsIETCS ABMDKYIIECH CHUIIOHN Mpoliecca 3aroHEHHS MTOP, 3aKPHITHIX C OJIHOTO KOHIA (TIyXHX
niop)? ChopMynupyiTe 3aKOH, KOTOPBIH BBIPAKACTCS UCTIOIB3YEMBIM COOTHOIIICHUEM.

Pewenue:
i, -1 e, -1
] { | I_f ] I-{ |
OTtHocuTeNbHOE 3all0JIHEHUE Mopsl =  ° - < 1l,mo3romy “n- "¢ -<0ecThb
- ¢ 1]
P +Pin— |
] - I-{ .
BCJIMYMHA OTpUIATCIIbHAsA, IOOTOMY = “ = C€CTb pa3HOCTb AAaBJICHWH BHCIIHETO U

BHYTPH TIOPBI, TO €CTh JIBFKYINAS CUJIA TTPOIIecca 3aroIHEHUS TIOphL. Takum o0pazoM,
MPOJOHKUTEIHLHOCTD 3alIOJIHEHHUS TIOPBI MPOMOPLIHUOHANIbHA BA3KOCTH KHJIKOTO MOIMMEpa U
00paTHO MPOTOPIMOHATBFHA ABMXKYIIEH cuiie mporecca. Jis 3anonuenus nopsl Ha 7 MM (70%
MOJTHOM TITyOUHBI) MOTpedyeTcs

re _ (7-107m) -Tlla-¢ 13

1-107 302 8-10° [Ta+10° ITa. £n 20— 110" ¥
| 10-10""

Omeem.: =43 ¢

2.BBIUHCTUTH TONIIMHY TIEPEXOAHOTO CII0S O B CUCTEME, cojepxkanier me; =13 T peHompHOrO
CBSI3YIOIIETO TPU COJIep KaHUU HanomHUTeNs (JlaBcan) 60% macc., eciu MaccoBasi 10JIs
nepexonHoro cios y=0,34.Y nenpHas IOBEPXHOCTh HAOIHUATENSA Sy =6 M? /T, IIOTHOCTS
cBs3ytouiero p=1,2 r/cm® . PacuéT BECTH 10 COOTHOILCHHUIO

V-

8: 2 '5‘3':
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TAC m- MaccCa CBA3YIOLICTO HaA 1 T HamoJIHHUTEIIS.

Urto Takoe nepexoAHbIN CII0M U I'/Ie OH JIOKAJIN3YeTCs? [1]
Pewenue:

CpenHIo0 TOMIIUHY MEPEXOIHOTO €0 O ONMPEENAIOT KaK OTHOLIeHHE 00béMa V NepexoaHoro
CIIOS K €T0 ITOBEPXHOCTH, TPUHUMAEMOH PABHOM IIOBEPXHOCTH HANIOIHUTES S=Sy; ‘Myan (1).

w.. -6l

Macca HATOJHUTENS My, = U (2

¥-m

=

Bemmunna V= #  (3). C yuerom cootromenwuit (1-3) momydaem:

740 0334002 (03 10 £y = 0,03 a0
P-S,-m, 60 12.6-107-60z-cu”

r
5 S

Omeem: 5=0,03-10" cm=0,03 MkM

3. Mertonom oOpamienHoit ra3oBoit xpomarorpaduu (OI'X) momydeHo, 4To BpeMs yaepKHUBaHUS
T IapoB 3TAaHOJIa BUCKO3HOU cTpeHroBoi HUThI0 (BCH), moMernieHHoi B KOJIOHHY
xpomarorpada, cocraBusier t=50,5 c. O6pemHas ckopocTts raza-nocurens V,=0,3 mi/c. Oobem
V copOMpPOBaHHOTO HUTHIO Mapa dTAHOJA BBIYUCIHUTH [0 COOTHOLICHHIO V=V (1-T, )=V, ‘At
(1), rmne 1, =15 ¢ — Bpems ynepkuBaHUs HeCOpOMpyeMoro KoMnoHeHnra (“mEpraoe” BpeMs
KOJIOHKH).

CuuTas napsl 3TaHOJIA HI€ATbHBIM T'a30M, CJIEYET HAUTH KOJUYECTBO MOJIEH U KOJMYECTBO
yactull B 00béMe V. [Ipu pacuete cyMMapHOil MOBEPXHOCTH S BOJIOKOH MPUHSATh, YTO
COpOMPOBaHHBIN ATAHOJ MOKPBLI TOBEPXHOCTH MOHOMOJIEKYJISIPHBIM CJIOEM, a IIJI0LIA b,
3aHHMaeMas OJTHOM MOJIEKYJI0H 3TaHoJa, cocTaBiser 6=20- 107°" | Haiitu YAEIBHYIO

S

nosepxHocte BCH Sy, =" (2) npu macce Hutd m=4,618 r.

Uto HazwiBatoT MosieM? UTo Takoe yaelbHasi MTOBEPXHOCTh TBEPAOTO MaTepuania?
HazoBuTe OCHOBHBIC YaCcTH W MPUHIUI pabOTHI Ta30BOT0 XpoMarorpada.
Pewenue:

KonuuectBo mosteit n COp6I/IpOBaHHBIX MapoB HaXO0AHUM C UCIIOJIb30BAHHUEM obbema OJIHOI'O MOJIA
v V.-Ar

uaeansHoro raza 22400 mu/mons: n= 42400 22400 -

KonmuaecTBo copOMpoBaHHBIX MOJIEKY)I N oIlpeiesisieM Yepe3 Yiciio ABOTaIpo
A=6,02- 102 gacTui/mMos:

N=n-A

HOBerHOCTB COp6I_II/II/I S OIIPCACIIICM Kak II0Ialb MOHOMOJICKYJIAPHOI'O CJIOA:
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S=0N=0nA.
Otcrona ynenpHas HOBEPXHOCTD Sy

S Sm-A SA-T.-Ar 20-107-6,02-10%-03(50.5-15)a" -wacm- x1-c - vorw

S =m= m = 22400m 22400-4.618-wacm- mote-c-M1-2 -

367

618221213 M2

Omeem: S=56 m° y Syn =12 M2/t

Odopmienue pe3yJibTaTOB

[To pe3ynabTaram pabOTHI JOJDKEH OBITH COCTABJIEH OTYET, BKJIIOYAIOLIUI pelICHHBIC
COTJIACHO BBIJAHHBIM BapHaHTaM 3a/1a4yH, BHIBOJIBL.

Kpurepum ouenku:

«BayYTCHO» BBICTABJIACTCA CTYACHTY, CCJIM OTYET IO MPAKTHYCCKOMY 3aJJaHHIO
BKitouaeT 50% wu 6osiee oT TpeOyemMoro 00beMa U BBIIIOJTHEH B COOTBETCTBUE C TPEOOBAHUSIMH
YKa3aHHBIMH B Y4eOHO-METOAMYECKOM MOCOOUU.

«HE 3auTEHO» BBICTABIACTCS CTYICHTY, €CJIIM OTYeT MO MNPAKTUYECKOMY 3aJaHHI0
BKItouaeT menee 50% ot Tpedyemoro oobema.

IIpakTuyeckas padora Ne 3 OTBep:xIeHHe TEPMOPEAKTHUBHBIX CBA3YIOILIUX
Hean padorsl: [IpuoOpeTeHne HABBIKOB pacueTa MPAKTUUYECKUX 3a]1a4 M0 OTBEPIKICHUIO
TEPMOPEAKTUBHBIX CBS3YIOLIUX

3aganue

1. PaccmarpuBaeTcst IpOIECC OTBEPKIACHUS SIOKCHIAHOM cMoJIbl DJT-20.
TemrmeparypHast 3aBHCHMOCTD H300apHOI MOJIBHON TEIUIOEMKOCTH 3T0# cMoibl Cp, ™
Jix/Monb K, onpeensieTcss COOTHOLIEHHEM

C, ™ =595+0,47T+0,0002T7 (1),

a TeMIepaTypHas 3aBUCUMOCTh M300apHON MOJIBHOM TEIUIOEMKOCTH MPOIYKTa C MOJIEKYJIIPHON
maccoit 800 (qumepa) UMeeT BUJL

C, ™ 50 =7019-37.9T+0,0 607T> (2), TO *xe s MpoAyKTa ¢ MOJIEKyJIsspHO# Maccoit 2000:
Cp ™ 2000 =17290-93,4T+0,15T? (3).

Beraucnuts Temnooit ad ekt orepxkaenus npu 100°C, ecim ipu 30°C on cocTasisiet -122
k/J[>K/MOJIb, IO COOTHOIIECHUIO:

1 1
Qa73 =Qs03 +Aa, (373-303)+ 2 Aay (373%-303% )+ 3 Ay (373%-303%) (4)
Pewenue:

B nanHoii 3amage paccMaTpruBarOTCA ABC MOJACIIbHBIC PCAKIITNN
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20n.—* HpOII 800 (|)

5 OJ'I. HPOIIZOOO (l |),
rae OJ1.- UICXOHBIN OJUroMep co cpeaHelt MoJekynsipHoit maccoit 400.

B cootBercTBHM C ImpaBujIaM1 TEPMOANMHAMHNKHN BEJINYHNHBI A(Xi PaCCUUTBIBAIOTCA 110
COOTHOIICHUAM:

Adi =04 npox 800 - 204 =1 1 peakuuu (I) u

Adi =04 pox 2000 = 204 =1 i peakuyu (1I)

1.Pacuér rernoBoro 3¢ dexra peakmun (I) mpu 373K:
Aa, =7019-2-595=5829

Aoy =-37,9-2-0,466=-38,832

Aay =0,061- 0,00042=0,0605,

[Tpu 3TOM 00s13aTeIIeH yueT 3Haka KO (HUIIUEHTOB 0 :

e

Q373 =-122000 o718 +5829-70-19,416-47320+0,02-:24076990=- 122000 /]x/M016-29195 JTx/2
Moab = -122000 JIx/monb —14597 Jx/moib ~-137 xJI»x/MoIIb

2.Pacuér termnoBoro a¢dekra peakuu (1) mpu 373 K:
Ad, =17290-5-595=17290-2975=14315

Aoy =-93,36-5-0,466=-93,36-2,33=-95,69

Aay =0,15- 0,00021-5=0,15-0,00105=0,14895

Q373 =-122000+(14317-70-0,5-95,69-47320+0,33-0,14895-24076990)=-122000+(1002190-
e

2264025+1177112)=-122000+(2179302-2264025)=-122000 7> -

wllo#c
-84723 JI/5monb=-122000 Tx-16945]x ~139 xJ>x/mMonp 4378

Omeem . Qg73 =-122-15=-137 x]I>x/Monb
Q373 =-122-17=-139 xJI>x/M0IB

2. HaiiTu moBepXHOCTh S HaNOJIHUTEN B 00pa3ie Maccoit m=21,6 T mpu COOTHOILIEHUH
CBSI3YIOILIET0 M HAOJHUTENA 3:2 110 Macce, €M B KaUeCTBE HAIIOJIHUTENS UCIIOJIb30BaHa
KaIlpOHOBAs HUTh C yJEJIbHOM IMIOBEPXHOCTBIO Sy, =10 M? /v

Pewenue:
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Martepuan cogepKHUT IBE MacCOBBIE YaCTH U3 IIATH, TO ecTb 40% Macc.

CrnenoBaTenbHO , MACCa HAMOJHUTENS My,y =21,6:0,4=8,64 r.CyMMapHas MOBEpXHOCTh S BCeX
MaKquaCTHH HAITOJIHUTCIIA

S=Myan Syy =8,642:10 2 =86,4 M°
Omeem: S=86,4 M

3. HaiiTu BO CKOJIBKO pa3 KaXXyIasicsi IOBEPXHOCTD Spacq KAIIPOHOBOM HUTHU TONILKUHON T=2

TEKC, cocTosimmeii u3 50 aneMeHTapHbIX BOJIOKOH, OTJIMYAETCS OT YACIbHOH MOBEPXHOCTH Sy, =10
2 3

M /T, INIOTHOCTH KanpoHa p=1,14 r/cm” . DiieMeHTapHbIE BOJIOKHA CYUTATh KPYTIBIMHU

10°T
THHAPAMH ¢ roniepednsiM cederneM F= £ mxm? Tlouemy yuenbHast (HCTHHHAS)

MOBEPXHOCTh 3HAYUTENHHO OOJIbIIE KaXylelcs (pacy€THON) MOBEPXHOCTH?

Pewenue:

10°T 10°.2

O6mee ceuenne autu F= P = 114 =1754 mMxMm®

F 1754

g 2
CeueHue seMeHTapHOro BojiokHa Fyoy = 1 30 =35 mkm

VY CIIOBHBIN painyC 3JIEMEHTAPHOTO BOJIOKHA I =
=3,34-10°™

N3 cymHocTH onpeaeneHust TOMMIUHBI B Tekcax: 2 T — 1000 m
1r—500m="

[ToBEPXHOCTH KPYTIIOTO 2JIEMEHTAPHOTO BOJIOKHA OTPEIEISETCS B OCHOBHOM KaK TIOBEPXHOCTh
§) -
KPYIUIOro wumuHapa: S==7-1-£=6283,34:10°° m-500 m =

=21-500-10"° M? =10488-10° M =0,0104876 m> =0,0105 m?

Spaca =nS=0,0104 M* -50=0,52 m* /r

Hckomoe otHOmEHHE Syy /Spacy =%~ 777 =19

bosnbmioe omimane Sy, OT Spacy OOYCIOBIEHO TEM, YTO NP BBIYUCICHUU Spacy HE YIUTHIBAIIU
neheKThl TOBEPXHOCTH.

S.

Omeem: 5?57- ~19
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4. Vlcxonis n3 BBIPAKEHUH IS CPEAHEN CTENEHU PEBPAILEHUs CBA3YIOLIETO B KOMIIO3UIINH
X=Xcs (1-y)+yy (1) 1 cTeneHu mpeBpaIeHus CBI3YIOMIETO B MEPEXOIHOM CI0€ Y=Xc; Y (2),
BBIBECTH COOTHOILIEHUE JJIs1 BBIUMCIIEHUSI TapaMeTpa BIAUSHUSA ) (Xcp - CTETIEHD [IPEBPALLECHUS
CBSI3YIOILETro B 00bEME, Y- MaccoBas J0JIsl CBA3YIOLIEr0,00pa30BaBIIETo NEPEXOIHbIN CIION).
Pewenue:

[TonacraBuB cootHomeHue (2) B cootHoeHue (1), momydaem:

X=Xcp ~YXcs TYXen TXY

Orcrona y=

Omeem : y= ¢
Od¢opmiieHue pe3yibTaTOB

[To pe3ynabTaram pabOThI JOKEH OBITH COCTABJICH OTYET, BKIIIOYAMOIIUN pPEIICHHBIC
COI'JIaCHO BBIJAaHHBIM BapHaHTaM 3aaa4u, BLIBOABI.

Kpurtepuu oueHku:

«3a4TE€HO» BBICTABIISACTCS CTYJACHTY, €CIH OTYET [0 MPAKTHUYECKOMY 3aJaHHUI0
BKIt04aeT 50% u Gosee oT TpeOyemMoro oo0beMa M BBITIOJIHEH B COOTBETCTBHE C TPEOOBAHUSIMH
yKa3aHHBIMH B Y4€OHO-METOINIECKOM ITOCOOHH.

«HE 3a4YTCHO» BBICTABIIACTCA CTYACHTY, CCJIM OTUYCT II0 IMPAKTHUYCCKOMY 3aJJaHUIO
BKIItoUaeT menee 50% ot Tpedyemoro oobema.

IIpakTuyeckas pa6ora Ne 4 @U3NKO-XUMHYECKOE B3aMMOAelCTBHE MEKITY
CBSI3YIOLIMM M HANIOJTHUTEJIEM B IIEPEXOAHBIX CJI0MX.
Hean padortsl: [IproOpeTeHne HABBIKOB pacyeTa MPaKTUYECKUX 3a/1ad 10 GU3HUKO-
XUMHUYECKOMY B3aUMOJICHCTBUIO MEXK/Y CBSI3YIOLIUM M HAIlOJIHUTENIEM B IIEPEXOIHBIX CIOSX.
3aganue

1. OnpenenuTh CPEeHIOI TOJIIUHY O MEPEXOTHOTO CII0sI, 00Pa30BAHHOTO
benonopopmanbIeTHAHBIM CBA3YIOIIUM Maccol m=12,96 r Ha moBepxHOCcTH S=86,4 e pu
MacCOBOM JIOJIE Y CBSI3YIOIIETO, 00pa30BaBIIETro MEPEXOoAHbIH cioil, y=0,56. [ImoTHOCTH
deHoIOhOpMAIBIETHAHOrO CBs3ytomero p=1,2 r/cm® .

Pewenue:

Cpeassist TONIIMHA TEPEXOIHOTO CII0s OTMPEAEIAeTCs OTHOIIEHHEM 00BhEMa U EPEXOTHOTO CIOs
K €ro IUIOMaau S:

v_my  12.962-056-cw
5=S PSS 122-864-10% en’

0,07-10™ cM=0,07 MxM

®denonpopManbaeruaHas cCMoIa 00pa3yeT Ha MOBEPXHOCTH BOJOKHUCTBIX HAMOJTHUTENIEH
CpPaBHUTEIBHO TOHKHE nepexoaabie cinou: 0,03 MKM — Ha TOBEPXHOCTH JaBcaHa (3amava 9), 0,07
MKM — Ha [TIOBEPXHOCTHU KallpoHa (3aaaua 17).

Omeem: 6=0,07 MKM
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2.0npenenuTh KOHIICHTPALUU HETIPOPEarupoBaBIlUX OJIMTOMEPOB B 00bEMe cBszytomiero Ci U B
nepexoHoM ciioe C, , a Takke ux pasHoctb AC=C, -C; (aBmxymryro cuiny nuddys3un), eciu

Xes =0,80; ¥=0,17;y=0,56.006m1as macca cBszyromero m=12,96 r. Pacuer Bectu mo mozenu 1 (cm.
puc.1):

Puc.1 Cxema nepexogHoro cios mno mojaenu 1

Bonoxnao

IepexopHni CNoOH

Ceazyiomee B 0DREMe

[InotHOCTH cBs3ytOLIETrO p=1,2 r/em® .

B kakyto cropony 1udpyHAUpYIOT OJIUTrOMEPHBIE MOJIEKYJIbl B COOTBETCTBUU C IOTYYEHHBIMU
pesyabratamu ? Haittu apmxymtyro cuiy quddysun AC=C; -Cy .

Pewenue:

1-x (1)

B

Ci~ Voo (1),Co~ U (2), re V- 00BEM CBA3YIOIIEro, V- 00bEM TIEPEXO0IHOTO CIIOS.

m(l—7) my

V= P @) 0= P (4), y=Xe 1 (5).

[Toacrasmsis (3), (4), (5) B (1) u (2), momyuaem:

(1-x.)p 020-12
c,= m(1-7) ©12.96-0.44

=0.04209

3 3
MAacc. JIOJIU/CM~ =CM

(-x.-2p (1-097)12
C,= m 1296 —0,00280 cm™®

AC=C;, -C; =0,00280-0,04209=-0,03929~-0,0393 cm™
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-3 .
Omeem: AC=-0,0393 cM ™ ; onmuromepHsie MOJIEKYIbI TUGPYHIUPYIOT U3 00BEMA CBAZYIOIIETO K
HOBEPXHOCTH HANOJIHUTENS, T.K HAITIOJIHUTENb YCKOPSIET OTBEPIKICHHUE.

3. Onpenenuthb CPEeAHIO0 TOJIIMHY O IEPEXOAHOTO €05, 00PAa30BAaHHOTO SITOKCHIHBIM
CBS3YIOIIMM Macco m=12,96 T Ha TOBEpXHOCTHU HanoJaHuTeNd S=86,4 M IIPU MACCOBOM J10J1€
CBSI3YIOIIET0,00pa3oBaBIIero nepexoausiit cnoit,y=0,90.1L10THOCTh 3MOKCUAHOTO CBS3YIOIIETO
p=1,2 /e’

Pewenue:

CpeaHIoIo TOJIIMHY NMEPEXO0IHOrO €0 MOKHO OLEHUTh KaK OTHOIIEHHE 00bEMA MEPEXOIHOTO
CJIOS U K €r0 MOBEPXHOCTH S:

v_omy 1296.090 z.cw’

Il

A=S PS L286A10T zan® 112510 om=0,1125 mim
Omeem: $=0,1125-10"* cm=0,1125 mxm

4. Berauciuts ko3 purment auddysuu D, onuromepHsix Monexky GpeHonoGpopmanbaeruIHoro
CBSI3YIOIIETO K MOBEPXHOCTH BOJIOKHA KaIllpoH Ucnoib3ys cooTHorenne U=-DS(AC/d) (nepBbiit
3axon ®wuka), r1e ckopocts auddysun U=1,85-107 ¢! | mmkymas cuna nuddysmn AC=-
0,0393 em’ , TOJIIIIMHA 1epexoaHoro caost 0=0,07 MKM, IJIOIIa b IEPEXOTHOTO CIIOS
(moBepxHOCTH MU dy3un) S=86,4 M° . S BEIPA3UTH B CM> , &- B CM

Pewenue:

43 AAHHOT'O BBIPAXXCHUA IIEPBOI0 3aKOHA ®duka B KOHCYHBIX InpupameHudax CICAYyeT :

U.-8 185.107.007-10% cu-en® _ cxt’

D, —_5-AC  864-107-0,561-10" c-cu” 0,0382:10°%3 c =3,82:107 o /c.

[Topsimok moaydeHHON BearunHbl D1 COOTBETCTBYET M3BECTHBIM 3HAYEHUAM KOA((HUIINEHTOB
T Py3un MOJIEKYT HU3KOMOJIEKYJISIPHBIX BEIECTB B TBEP/IBIX MOJIUMEPAX.

Omeem: Dy =3,82-10""° cm? /¢

5. Beruncnutb koagduuueHT nuddy3un Dy onuromepHsIx Moiekyl ¢peHoa0(hopMatbIeruaHoro
AC AC
—=D,=—
CBA3YIOLIETO K MOBEPXHOCTH BOJOKHA KAlPOH, MCIIOJIb3Ys COOTHOIIEHHE 7T d°  (Bropoit
3akoH Puka), rae ToNluHa nepexoaHoro cios (myts Auddys3un) 6=0,07 MxMm,

MPOJOHKUTENHHOCTD Tporiecca At=90 MuH. (He0O6X0IMMO AT BBIPA3UTh B CEKYHJIAX).

Pewenue:

Bennuuns! apwxkymien cuibl qudpdy3un AC=C; -C; B 1eBoH U MpaBoil YacTsIX BbIPAKEHUS JUIS
BTOpOTro 3akoHa dDuka B KOHEUHBIX MPUPALIEHUIX COKPALIAIOTCS, TOITOMY YKa3aHHOE
1 1

R :D_\ _
BBIPAJKEHHE TIPUHUMAET BUJ| T -
iz (0,07-107 enm)” =898.10°8 oM™
_AT 90-60 ¢ £

otkyna D, =
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[MTopsinok Benmuuubl Dy coBnanaet ¢ nopsinkom kodpduimenta aupdysun Dy , momydyeHHOTOo B
3amaue 20 ¢ ucnosib3oBaHueM nepBoro 3akoHa Guka. B mpuniune kordumuent nuddys3uu B B
o0oux 3akoHax PuKa — 0JJHA U Ta Ke BEITHMUMHA.

Omeem: Dy =8,98~10'15 eM? /e

6. Beruncnutb koapdunueHT nudpdy3un D1 onuromepHsIx Moiekyl ¢peHoa0(hopMatbIeruaHOTo
CBSI3YIOIIETO K MIOBEPXHOCTH BOJIOKHA KalpoH, UCIoJib3ysi cooTHomenune U=-D1 S(AC/0)
(mepBsIii 3akoH Puka),rae ckopocts auddysun U=1,85-10" ¢, mmkymas cuna quddysun
AC=0,0377 em , TOJIIIIMHA IepexoHoro ciaost 0=0,07 MKM, IJI0IIA/Ib IEPEXOTHOTO CIIOS
(moBepxHOCTH AU Py3nn) S=86,4 M . S BHIPasUTH B CM> , 5- B CM.

B nannoii 3anaye Benrmunaa AC onpeeneHa Ha OCHOBE MOJICNH 2 TIEPEXOAHOTO cIos (puc.2)

Bonoxno

IepexonHRH COH

Ceazyiomee B ODREMeE

Puc.2 Cxema nepexoiHOro ciost o MoJenu 2

Pewenue:

-US 185107 -’ -0.07-10% cu _ €M

D, = S-AC 86.4-107 -cn~-0,0377 ¢ 3,98:10°%°

Omeem: D1 =3,98-10"° cm? /¢

7. Berancauts ko3 uument auddpysun D, onuroMepHsIx MOIEKYI GeHOT0POPMaIbIEIHIHOTO
AC AC

CBSI3YIOLIEr0 K IIOBEPXHOCTH BOJIOKHA KAIPOH,HCIONb3Ys COOTHOIIEHHE T d°  (BTOpOit

3akoH Puka), rne AC — nBwxymas cuna qudpdys3un, 6=0,07 MKM — TOJIIMHA IEPEXOTHOTO CIIOS

(myth nudPpy3un), At=90 MHH. — IPOJOIKUTENBHOCTD UM Py3un.
Crenyer 6 BBIpa3UTh B CM, T- B CEKYHaXx.
Pewenue:

W3 manHOTO BBIPpAXXCHUSA BTOPOI'O 3aKOHA duka B KOHEUYHBIX MMpUpaAICHUAX TOJTyHYaCM:

cM

iz (0,07-107 enm)” =897.105 &
D _AT 90.60 ¢ c
2

N3 cpaBrenwus 3amad 21 u 23 ciemyert, yTo npy HaxoxaeHuu kodddurmenta quddysun ¢
MCII0JIb30BaHUEM BTOPOTro 3akoHa DuKa nojyyaeMoe 3HaU€HHUE B HE 3aBUCUT OT TOTO, 10 KAKOU
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MOJIEJIH NEPEXOAHOIO €105l paccuuThIBatOT BenuunHy AC, 1. BennmunHa AC B 3TOM ciydae He
uMeeT OOJIBIIOrO 3HAYEHUS.

Omeem: Dy =8,97-10°%° cm? /¢

8. Ucnosnb3ys mpuBeIEHHBIE KUHETUYECKUE JaHHbBIC 3aBUCUMOCTH CTEIICHHU ITPEBPAICHUS

Xcs HEHAIIOJIHEHHOT'O SITOKCUIHOTO CBA3YIOIIETO U CTEIIEHH IPEBPALLEHUS TAKOTO K€

CBSI3YIOIIETO B CMECH C BOJIOKHHUCTHIM HAIIOJHUTEIEM (HUTH JIABCaH) OT MPOI0JDKUTEILHOCTH
Ax

OTBEP)KIEeHUS T, HaiiTu ckopocTh U= T B3auMoJeicTBUSA MEX/y HAIlOJIHUTENIEM U
cBszyromuM. ['padmueckum uHTErpupoBanreM 3apucumMocti U(T) HATH MacCOBBIE IO Y

| Ulnydr

CBSI3YIOIIET0,00pa30BaBIIETO IEPEXOIHBIC CJIOH Y=+ :

X,Macc. Xes ,Macc. (U
T,MHUH

AX=X-Xcp

0TI OJIN -1(
30 0,51 0,30
60 0,72 0,47
90 0,80 0,64
120 0,86 0,70
150 0,90 0,75
180 0,93 0,80
210 0,94 0,84
240 0,94 0,86

BbruucnuTh Takke napaMmeTp BIAMSHUA ( M yKa3aTb, YEMY paBHa CKOPOCTb AU Py3un
OJIUTOMEPHBIX MOJIEKYJI CBSI3YIOIIETO K MOBEPXHOCTH JIIEMEHTOB HAIIOJIHUTEIS, €CIH
OTBEpIKJCHHE NPOTEKaeT B 1P (y3HOHHON 00IaCTH.

Pewenue:

s Berurcnenus U U NpOoAOKUTENBHOCTh OTBEPAKIEHUS T CIIEYET BbIpa3uTh B CEKyHIaX.
Bemuunnbt Ax u U npoxoasT yepe3 MakcuMmyM, modtomy rpaduk U(T) umeeT sKCTpeMaibHyI0
dopmy. [Insa rpadpudeckoro uarerpuponanus rpaduka U(t) HE0OX0IUMO:

. 2
1) onpeaenuTh KOJIMYECTBO MACCOBBIX JI0JIEH, MpUXOoAAmuxcs Ha 1 cM” momaau rpaduka —
HaiTH “neHy” C 0QHOro KBaJipaTHOIO CAHTUMETPA IUIOIIA1, OTPAaHUYEHHOMN TaHHBIM
rpaduxom;

2) BBIPa3UTh B KBaPATHBIX CAHTUMETPAX IJIOMIAH Sj [10JIOC, COOTBETCTBYIONIMX Imary At=30
MUH. ipu u3MeHeHuu t ot 0 1o 240 munyT (puc.3);

iy
3) BCIIMYMHAY1 =CS,, Y2 :C(Sl +S, ), Y3 :C(Sl +S, +S3 ) R 7 :C:E%II

3HaueHUS napamMeTpa BIIMAHUA X>1 HC U3MCHAIOT pCAaJIbHOTO CMbICJIa U O6yCHOBJICHBI
MOrpCIIHOCTHIO JAHHOT'O METOAa pacqéTa.
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CpaBHeHHUe pe3ynbTaToB 3a1a4 24 u 16 moka3bIBaeT, YTO SMOKCUAHOE CBA3YIOIIee 00paszyer
OoJiee ToJICThIE (MAaCCUBHBIE) MEPEXOIHBIE CIION, YeM (PeHO0II0-(hOpMaTbICTHIHOE CBA3YIOIIEe
(3HaYeHUS Ymax cocTaBisitoT 0,63 u 0,14 coorBeTcTBEeHHO). [IpH 3TOM B IEpEeXOIHBIX CIIOSX
SMOKCUJAHOTO CBSA3YIOUIETO BBIIIE POJIb XUMUYECKOTO B3aUMOCHCTBHS MEXKIY CBA3YIOIIUM U
HaIoJHUTENIEM (Ymax cocTaBisieT 0,96 u 0,70 COOTBETCTBEHHO).

Ckopocth 1uddy3ur OJTUrOMEPHBIX MOJIEKYII CBSI3YIOIIET0 paBHbI ckopocTd U B3aUMOICHCTBHUS
MEX]y CBSI3YIOIIMM U HATIOJHUTENIEM, €CIIM OTBEPKICHUE IpOoTeKaeT B 1udPy3noHHOIM 00IacTH.

OTBeT: Ymax =0,63 Ymax =0,96

9. Onpe/enuTh KOHLEHTPAIHH (MaCCOBBIEC TOJTH/CM® ) HEMPOPEArHPOBABIINX OINTOMEPOB B
00béme cBszyromero Ci u B mepexoaHoM cioe Cp , ey CTeneHb NpeBpalieHns B 00bEMe

Xes =0,64; x=0,35; y=0,34. Obmas macca cBs3yromuro m=12,96 r. Pacuér Bectu no mozenu 1
(To ecTh BCE CBs3yIOLIEE, HAXOAAIIEECs BOIM3U MOBEPXHOCTH HAITOJIHUTEIIS, CYUTATh
OTHOCSIIMCS K TIEPeX0IHOMY cli00). ITnoTHOCTS cBsi3ytomero p=1,2 r/cm® .

Haiitn nemwxyiyro cuny AC nuddy3un 0IUroMepHbIX MOJIEKYII CBA3YIOIIETO B CUCTEME
CBSI3YIOIIEe-HAMIOTHATENh. B Kakyro cTopoHy mudGyHAUPYIOT OJTMTrOMEPHBIC MOJICKYJIBI B
IAHHOU 3amaue?

Pewenue:

Konuentpanuio C; oMroMepoB B 00bEMe CBs3YIOIIEro V MOXHO OIEHUTh KaK MAaCCOBYIO JIOJTIO
1—x

OJINTOMEpOB B euHHIE 00bEMa: C~ ¥

y(d-v)

AHaJIOTUYHO KOHIIEHTpAIIUs B OJIMTOMEPOB B mepexoanoM cioe Co ~ V|
I/I€ CTENEHb NIPEBPAILEHUS CBA3YIOLIETO B IIEPEXOJHOM CI0€ y=X¢ T¢=0,99.

HpI/IHI/IMaﬂ IIJIOTHOCTHU CBA3YIOUICTO B 00BEME U B MEPEXOAHOM CJIOC paBHBIMU, MOYKHO
BBIUHCIIUTH OOBEMBI:

m(l-7) 12.96-0.66z-cw’
v= P L2 2 g 108en’;

my _12,96-034 z-cm”
v= P L2 2 =3,672 M
I/ICHOHBSyﬂ HpI/IBe)IéHHBIC COOTHOLICHUS, ITOJIYHaCM:
0.36
Cr= 1286 005050 cur

r(-y)p 00112
C,= M7 1296 e’z (000926 cm? :

s | By

AC=C, -C1 =-0,004957 cm™
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Camonuddysust MpoTeKaeT B HANPaBJICHUH OT OOJIbIIEH KOHIEHTPAIIMK K MEHBIIEH, TO €CTh U3
00BbEMa K TOBEPXHOCTH HAMIOJIHUTES, YCKOPSIOIIETO OTBEPIKACHHE.

Omeem: C1 =0,005050 cm™ , C; =0,000926 cm™ , AC=C, -C; =-0,04957 cm™

9. OnpenenuTh KOHIICHTPAUK (MacCOBBIE nonu/cm® ) HEMpOpEarupoBaBIIUX OJIUTOMEPOB B
00béme cBs3ytomero Ci v B mepexoanoM cioe Cy ,eciu CTeneHb MpeBpalleHus B 00bEMe

Xes =0,64; ¥=0,35; y=0,34. O6mas macca cszyromero m=12,96 r.Pacuér Bectu mo moxaenu 2 (To
€CTh K TIEPEXOJHOMY CIJIOF0 OTHOCHTBH TOJILKO OTBEPIKICHHBIC YIaCTKH, HAXOSIIHECs BOIU3U
MMOBEPXHOCTHU AJIEMEHTOB HAIOJHUTEJIS ), IIPU 3TOM 00BEM MEPEXOAHOTO CIIOS LV=MmYY/p
HECKOJIbKO COKPATUTCS IO CPABHEHHIO C pacu&€ToM no Mojenu 1 (y=xX¢ 5 + — CTeneHb
MIPEBPAIICHHS OJUTOMEPOB B IepeX0o1HOM ciioe). [moTHOCTh cBs3yromero p=1,2 /e’ .

Haiitu nemwxymryto cuny AC nuddy3un ouroMepHbIX MOJIEKYIT CBSA3YIOIIETO B CHCTEME
CBS3YIOIEE-HAMOTHUTENb. B Kakyto cTopoHy TH(POYHIUPYIOT OJUTOMEPHBIEC MOJICKYJIBI B
ITaHHOH 3amade?

Pewenue:

[To ananoruu c 3agaueii 25 koHneHTpanuo C1 0IUroMepoB B 00bEME CBA3YIOMIETO V MOXKHO

1-x
OLIEHUTh KAK MACCOBYIO JIOJIO OJMIOMEPOB B eunuie 00béMa: C1 ~ v, KOHIEHTPAIHIO
yd-v)
C2 onuromepos B epexoaHoM cioe ooséMom v : C2 ~ U riie creneHs npespameHus

CBSI3YIOIIETO B MEPEXOTHOM CJI0€ Y=X¢5 +%=0,99.

HpI/IHI/IMaH IIJIOTHOCTHU CBA3YIOIICTO B 00BEME U B nePExXoaHOM CJIOC PaBHbBIMH, MOXKHO
BBIYHMCIINTD O6”I)éMI)I, HCKIIIOYUB U3 NCPEXOJHBIX CJIIOCB HCOTBCPKACHHLIC YYaCTKHU (B
COOTBCTCTBHMH C MOACIIBIO 2)

m(l-vy)  12.96(1-0.99-034)cw’
v= 7 2 2 =7,165 cM® ;

my  1296-099.034 z-cv’

7 =
= P 1.2 2 =3635eM°
I/ICHOHB3yﬂ BBIIICYKA3aHHBIC COOTHOMICHUS, MMOJIyJacM:

1-x, 036

Ci= v TA65a 40504 en

I}'(l—j_.—'jp_ 0.01-1.2 )
C,= vy 1396-0.9% -2 000935 em®

| By

AC=0,000935-0,05024=-0,04931 cm®

Takum 06pa30M, pa3iniue MEKAy BCIMIYNHAMU AC, pacCUnTaHHBIMU ITPU UCITIOJIB30BaHUU

Mozenent 1 u 2, HeBenuko (cM. 3ajady 25), Tak Kak Mpu y * 1 pasnuune Mex Iy MoaensmMu 1
U 2 CrIIaXXKUBaeTCs.

31



Omeem: C1 =0,05024 cm™ ; Cp =0,000935 cm™ ; AC=C; -C; =-0,04931 cm™>.

10. Berarciuth ko3¢ dutinent quddys3uu D1 oIUroMepHBIX MOJIEKYJT STTOKCUTHOTO CBS3YIOIIETO
K TOBEPXHOCTHU BOJIOKHA JIABCAH B MPOLIECCE OTBEPXKACHHSI, UCTIONB3Ys cooTHOIEHHEe U=-

D1 S(AC/6) (nepssiii 3akon Puka), rae U=3,00- 10”° macc. gomm/c- CKOpocTh U dy3un
OJIUTOMEPOB, YHCIIEHHO PaBHAs CKOPOCTU B3aUMOJICHCTBHUS CBSA3YIOIIETO U HATIOJIHUTEINS B
nuddy3unonnoit oomactu; AC=-0,04957 Mace.1oau/cM® - IBIDKYIIAst cuiia quddys3uu,
paccuuTaHHas MO MOJIENH | TIepeX0JHOTO CJI0s; Macca MOJMMEpHOTo o0paszna m=21,6r.;
conepskanue HanoJdHUTENs Cyay =40 Macce.%, ynenbHasi IOBEPXHOCTh BOJIOKHUCTOTO
HAOTHUTENS Sy, =6 M /T TOJIIMHA TIEPEXOHOTO CI0S 5=2 MKM.

Pewenue:

Bennuuny ko3¢ dunuenta quddysun D1 Haxonum U3 TaHHOTO BBIPAXKEHUS IS IEPBOTO 3aKOHA
Duxa:

U-&

D; =-5-AC e S- noBepxHOCTh AUMDY3UN, KOTOPYIO IPUHUMAEM PABHO#H OBEPXHOCTH
HaITOJTHUTEJIS

S=MCan Syx =21,6 T -0,4-6 M* /r=51,84-10* cm® .
Hcnonb3ys mosiydeHHOE 3HAYCHHUE S, UMEEM:

300107 .2-107 cu o’
D1:51=34.m- e’ -(—0,04957) ¢ 233103 end?

Omeem: D1 =2,33-102 cm? /¢

11. Beraucnuts k03 unuent quddysnu Dy omuroMepHsIx MOJIEKYI SIMOKCHIHOTO CBS3YIOIIETO
K [TIOBEPXHOCTH BOJIOKHA — HAITOJIHUTEIS JIABCAH B MPOLIECCE OTBEPKACHHUS, UCTIOIb3YS

i _p, A€
cooTHomeHue AT ~ @ (ropoit 3axon duKka), e ABWKymas cuna guddy3un AC=-
0,04957 macc. nom/cm® paccuyrTaHa Mo MoJeNH 1 MepexoIHOTO CJIO0s, TOJIIMHA TIEPEXOTHOTO
ciost (myTh Auddy3un) =2 MKM; MPOJOKUTENBHOCTh OTBepKAeHUA AT=90 MUH. Ipu

aTMocepHOM JIaBJICHUH.

Pewenue:

B cooTBeTcTBHY C JaHHBIM BBIpa)keHHUEM BTOpOro 3akoHa duka BenuunHa ABMKYyIIen cuiibl AC
HE UTPaeT CYILIECTBEHHOM POJIM IIpU BBIYUCICHUH D) :

& 2107 e’

D,=47  90-60¢ 740102 cm? c=74-10" v e

[Tonydeno ,uto D, npumepno B 30 pa3 6ombiie, yem D1 (cm. 3anauy 27):

=31,8
Omeem: D, =7,4O'10'12 oM /e
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12. Boraucnute k03 uruent quddysuu D1 omUroMepHsIx MOJIEKYI SMTOKCHIHOTO CBSA3YIOIIETO
K TTOBEPXHOCTH BOJIOKHA JIABCAH B MPOIIECCE OTBEPIKICHHS, UCTIONB3Ys COOTHOIEeHHe U=-

D1 S(AC/3) (nepssiii 3akon duxa), rae U=3,00-10 macc. gomm/c — ckopocts auddy3uu
OJIUTOMEPOB, YHCIICHHO PaBHAs CKOPOCTH B3aUMOJICHCTBUS CBSI3YIOIIETO U HAIIOJTHUTEIS B
muddysronHoit 061acTi;AC=-0,04931 Macc.momu/cM® — IBIKyIIas cra guddysu,
paccurTaHHasl M0 MOJIENH 2 MEPEXOJHOTO CIIOST; Macca MOJIMMEpPHOTo oopasina m=21,6 r;
coaepxanue HanoyHUTENsA Cy,y =40% Macc., yaenabHas MOBEPXHOCTh BOJIOKHUCTOTO
HAIOJHUTENSA Sy, =6 M? /d; TOJIIMHA IEPEXOTHOTO CIIOS 6=2 MKM.

Pewenue:

Benmnunny xoa¢pdunuenta nuddysun D1 Haxoum U3 TaHHOTO B YCIOBUM BBIPAXKEHUS JUISI
nepBoro 3akoHa duka:

Us

Dy =- SAC e S — moBepxHOCTH MU(QY3UH, KOTOPYIO IPUHUMAEM PABHOI HOBEPXHOCTH

14
¥

HanoaHuTensd: S=m-Cyay Sy, =21,6 10,46 % =51,8: 10* m° UCII0JIb3Ys OJIYYEHHOE 3HAaUeHHE S,
HMEEM:

3.00-10°-2-107 cu e’
D, = 51.84-10%cn® - (—0.0493]) - ¢ ~2.35-10783

2
cM” /¢

[Tpu ucnonb3oBanuu AC, pacCUUTaHHON O MOJENHU | IEPEXOIHOTO CIIOSI, UMENH
HE3HAUYUTENbHOE OTin4Yue BenuuuHbl Dy (cm. 3anauy 27):

D; =2,33-10% e /c.
Omeem: D1 =2,35-10 cm? /.

13. Beruucnuthb koapdunueHt nuddyzun Dy omuromepHbIx MOJIEKyYI SMTOKCUIHOTO CBA3YIOIIErO

K MIOBEPXHOCTHU BOJIOKHA — HATIOJHUTEJIS JIABCAH B MPOLIECCE OTBEPKICHUS, UCTIONb3YS
AC AC
= =D,=
cooTHomeHue AT &"  (Bropoii 3akoH ®uka), Tae ABIKYyImas cua auddysuu AC=-
0,04931 macc.gomm/cm® paccuuTaHa Mo MOJIENH 2 TIEPEXOHOTO CJIOs, TOJIIIUHA TTEPEXOTHOTO
ciost (myTh Auddy3un) =2 MKM; NPOJOKUTEIHOCTh OTBEPHKAECHUS MPH aTMOCc(HEpHOM

nmasieHnd At=90 MuH.

Pewenue:

& (2-107F cw)’

T 90-60 ¢

W3 naHHOrO B YCJIIOBHMHM 3a7ja4i COOTHOIIEHUS nony4yaem: Dy = =7,34-10"

12 2
cM /¢

CpaBHeHHUE pe3yabTaToB pacueToB KodpuurenTos quddysuu B 3aaa4ax 27-30 mo monemnsam 1,2
MIEPEXOAHBIX CIIOEB:

Dy =2,33-10'13 cm? /c; D1 =2,35-10"13 oM /e

Dy =7,40-107% eM? /c; Dap =7,34-1072 em® /c
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IMMOKAa3bIBACT,YTO UCIIOJIB30BAHUC PA3JINYHBIX MO,Z[GJIeﬁ NEPCXOAHBIX CII0EB OGYCJIOBHI/IBB.CT
MEHBbIIIee Pa3IuvKe B BETHYMHE KOIPPUIIMEHTOB Tud(Py3uu, 4eM UCIIOIB30BaHUE PA3IMIHBIX
3aKOHOB TU(Hy3UH.

Pewenue: Dy =7,34-10'12 eM? /c.
Odopmienue pe3yJibTaTOB

[To pe3ynbTatam pabOThI JOJDKEH OBITH COCTABJICH OTYET, BKIIOYAIOIIMN pEIICHHBIC
COIJIACHO BBIJAHHBIM BapHaHTaM 3ada4u, BLIBOIBI.

Kpurepuu oneHku:

«3a4TE€HO» BBICTABJSIETCSl CTYICHTY, €CJIM OTYET [0 MPAKTHYECKOMY 3aJaHUI0
BKIto4aeT 50% wu Gosee ot TpedyeMoro o0beMa M BBITIOJIHEH B COOTBETCTBHE C TPEOOBAHUSIMH
yKa3aHHBIMH B Y4€OHO-METOINIECKOM ITOCOOHH.

«HE 3a4YTEHO» BBICTABIIACTCS CTYICHTY, €CJIM OTYET [0 MPAKTHUYCCKOMY 3aJaHUI0
BKIItouaeT menee 50% ot Tpedyemoro oobema.

IIpakTuyeckas padora Ne S {udgdy3nonnbie npouecchbl B CHCTEMe «CBfA3YyIolIIee-
HAIOJITHUTEJIbY.
Hean padorsl: [IpuobpereHne HABBIKOB pacueTa MPAKTUUYECKUX 3a]1ad 110
TG HY3MOHHBIM MPOLIECCaM B CUCTEME «CBSI3YIOILEe-HAIIOTHUTEIbY.
3aganue

1. OHpe,I[eJ'II/ITL CPCAHIOIO TOJIIUHY d HpOCJ'IOfIKH OIOKCUAHOTO CBA3YIOLICTO MCIKAY

4
BOJIOKHAMH, 3Hast MyTh ~ MU YHIUPYIOMIUX MOJIEKYJ B MOMEHT BPEMEHH T1 , KOTJa
pa30aBIIAIONIEe U 3aMEUISIOIIEE BIUSHIE BOJIOKHIUCTOTO HAIIOJHUTENSI KOMIIEHCHPOBAHO
(U3UKO-XMMUYECKUM B3aUMOICHCTBUEM MEKY CBA3YIOIIHUM M HAIIOJHUTEIEM:

™ X 1 1- ¢ HanonHUTEAEM; 2 — 0€3 HAIIOJHUTEIS;
i
i
i
i
i
i
i
AN 2
T

(X- cTeneHb MpeBpaIleHHs] OJTUTOMEPHOI TEPMOPEAKTUBHOM CMOJIBI B CETYATHIN MPOIYKT)

IIpu pacuére uCXOaUTh U3 TOTO, 4TO 2 £ =d, u ucnonb30BaTh COOTHOMEHHE D=

Lad | =

UL e

D=6,0-10"? em? /c — koo durment xuddysnn omuroMepHsIx Mosexys cmons, Y=107 em/c —
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CpeaHsist TMHEHHAs! CKOPOCTh MU YHIUPYIOUIMX OJTUTOMEPHBIX MOJIEKYJ B pAaCCMaTPUBAEMOM
HaIlpaBJICHUU.

Pewenue:
1 1 d
M3 1aHHOTO B YCIOBHH 33a4H COOTHOMIeHust D=3 U- =3 0.2 CIIE/IyeT:
6D  36-1077 eu’ ¢
d= v 107 c-cM =36-10" cM=3,6:10" cM=3,6 MM

Omeem. a=3,6-10'4 cM=3,6 MKM

2. BeiBectu B 00111eM BH/JIE BBIpaXKeHHE A5 ABHKYIIEeH ciitbl AC nquddy3un oITuroMepHbIX
MOJIEKYJI B CHCTEME CBSI3YIOIEe-HAITOJTHUTEIb, UCIIOIB3YS MOJIEb | EPEeX0HOTO CII0s, Yepes
napameTpsl y,y,) (y-CTeleHb MpeBpalieHus CBSI3YIOIIEro B CETYATHIM MPOIYKT B IEPEXOTHOM
CJI0€); Y-MaccoBasi J10Jis CBA3YIOIIEro, 00pa30BaBIIETO MEPEXOAHBIN CIOM; Y=X¢p 1Y, TI€ Xcp -
CTEIEeHb MPEBPAIICHUS CBA3YIOIIETO B 00bEME; y-IapaMeTp BiausHUA. [Ipu BbIBO/IE HCXOAUTH U3
toro, uto AC=C; -C; — aBmxkymmas cuia quddy3uun onpeaenseTcs pa3HOCThI0 KOHIIEHTPALUN
0JIMTOMEPOB B nepexoanoM cioe C; u B 00béme Ci. KoHlleHTpauu onpenenstores Kak
OTHOIIEHHE MACCOBBIX JI0JIEH OJTUTOMEPOB B MIEPEXOTHOM CIIO€ U B 00BEME CBSZYIOIIETO K
cooTBeTCTBYIOMUM 00BEMaM v 1 V (Y(1-Y)-KOIMUECTBO OJMTOMEPOB B IIEPEXOJIHOM CIIOE 110
mojenu 1).

Pewenue:

’(1 - ") _ 1- 'Trs
AC=C,-C;= U V

u

VYuurteiBas, 4to ¢ =V, Moxy4aem:

-y 1-x, 1-y-1l+x, —-y+x,

AC= V A% \Y v
Hcrnonb3yst COOTHOMICHUE Y=Xp 1), OKOHYATEIILHO NUMEEM:

ac= V 7

e
Omeem: AC=-TV

3. BeiBecTH B 00111eM BUJE BhIpaskeHue Ais ABMKyIien cuibl AC nudy3un oIuroMepHbIx
MOJIEKYJI B CUCTEME CBSI3YIOLIEE C MACCOW U IUIOTHOCTBIO P — HAIIOJHUTEID, UCTIOIb3YsI MOZEID 2
MIEPEXOJIHOTO CII0sI, Yepe3 MapamMeTpsl V,Y,y (Y-CTeIeHb MpeBpallieHus CBA3YIOLIET0 B CETYaThIN
IPOAYKT B IIEPEXOTHOM CJIOE; Y- MACCOBast 10JIS CBA3YIOIIET0, 00pa30BaBILEro MepeXOIHbIN
CIIOM; y=Xcp T, TJ€ Xcp - CTENICHB MPEBPAILIEHUS CBA3YIOLIETO B 00BEME; Y-TTapaMeTp BIHUSHHUSL.
[Tpu BBIBOAE MCXOAUTH U3 TOTO, 4T0 AC=C; -C1 — ABIKyIas cuia JudQy3un ornpenensercs
Pa3HOCTHIO KOHIIEHTPAIMI OJTUTOMEPOB B TiepexoqHoM ciioe C, u B 00béMe C; . KonnenTpanust

35



OTIpeIeIIIeTCs KaK OTHOIICHHE MAaCCOBBIX JIOJICH OIMTOMEPOB B MEPEXOTHOM CIIOE U B 00BEME
CBSI3YIOIIETO K COOTBETCTBYIOMUM 00bEMaM L U V (Y(1-yY)- KOTUYECTBO OJUTOMEPOB B
MEPEXOTHOM clioe 1Mo Mozenu 2).00muii 006EM CBA3yIONIEero V ompeenseTcss ero Maccoi m u
IUIOTHOCTBIO p: V=m/p.

Pewenue:

d-yp) 1-x,
AC=C,-C;= U v

VYuuThIBast COOTHOLIEHUE V/Y=V, y=X¢; 1), MOJIydaeM:

l-yy-1+x, (r+x)e (—xJ—xr+xz)e [J.;E(l —-¥— ,r],o
AC= WV m m m

X, —VV [1’55 (1-7- /]ﬁ’
Omeem: AC= V = m

4. Vcrionb3ys aJJIATUBHOCTH TEIIOBBIX 3(D(PEKTOB OTBEPIKIACHHSI HEHAIIOJIHEHHOTO SMTOKCUIHOTO
cBszytromero Q u B3aumoieicTBUE Q on SMOKCHIHOTO CBS3YIOUIETO C JAaBCAHOM, U3 KOTOPBIX
CKJIaJIBIBACTCSI TEIUIOBOM AP dekT cymmapHoro mpouecca Qeymy =YQon +(1-y)Q, HaliTH BeM4UHY
Quon » €ciu Qeyny =104 xJIK/MOaB, Q=122 K/[/MOB; MaccoBas 10Jis1 CBA3YIOILETO,
00pa3oBaBIIero NepexoAHbIN cioi, y=0,63.

Pewenue:

BrIpa3uB aIMTHBHOCTH TEIUIOBBIX A(h(HEKTOB OTBEPKICHUS HEHATIOJIHEHHOTO SMIOKCHIIHOTO
cBszytromero Q u B3auMo1eicTBUU Q on STIOKCHIHOTO CBSI3YIOIIETO C JJABCAHOM, U3 KOTOPBIX
CKJIaIbIBACTCSI TEIUIOBOM AP dekT cymmapuoro mpomuecca Qeymy =YQront(1-y)Q, HaliTH BenuIuHy
Qion » €t Qeyyiy =104 xJIk/Mob, Q=122 KJI>/MOIB; MaccoBast 1071 CBA3YIOIIETO,
00pa3oBaBILIero NepexoaAHsbli cioit , y=0,63.

Boipa3uB Qpon U3 COOTHOILIEHUS, IPUBEIEHHOTO B YCIIOBUU 3aJ]aui, ¥ MOACTABUB YHCIICHHbBIE
3HAYECHUS BEIUYMH, [10Ty4aeM:

0.63 =94
Quon = .63 MOTB

Qoo —(1-1Q _104-037-122 T

Omeem: Qyon =94 xJK/MOTB

5. Ha ocHOBaHMH U3BECTHBIX IKCTIEPUMEHTAILHBIX 3HAYEHHH TEIIOBBIX 3 ()EKTOB OTBEPKACHUS
SMOKCUIHOMN CMOJIBI 0€3 HAITOJIHUTES

Q=-122 x/I»/M011b, OTBEPXKACHHUS STOKCUIHON CMOJIBI C TIOJIMUITPOITUIEHOBON HUTBIO Qcyyy =~
132 xIx/Mosb 1 5P PEKTUBHBIX YPHEPTUH aKTUBAITUH, KJ[K/MOJIb, OTBEPKICHUS STIOKCHIHON
cMoJtbl 0e3 HanoHuTeNnsd E=27, sNOKCHIHON CMOJIBI ¢ TOJMIIPONMIEHOBON HUTBIO Ecyyy =100
HalTH 3HaueHus napamerpoB A u B cootHomenust E=A+B|Q|, cuurasi, yro 3Hauenust A u B
OZIMHAKOBBI I OTBEPKICHUS HEHAIOJIHEHHBIX U HANIOJHEHHBIX CUCTEM.

Pewenue:
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[Tpumenus 3aBucuMocTh E 0T |Q| 1151 HeHANOTHEHHON M HAIOJTHEHHON 3MOKCHIHOM CMOJIHI,
II0JIy4aeM CHUCTEMY JIBYX JIMHEHHBIX YPABHECHUH C IBYMsI HEU3BECTHBIMU:

27=A+122B

100=A+132B,

Ortkyna umeem: A=27-122B; 100=27-122B+132B;
10B=73; B=7,3

A=27-122-7,3=-863,6=-864 x/>/M07b

Omeem: A=-864 k]Ix/monn; B=7,3.

6. 3 cootHOmeHUs Qpon =200%+20(1-y) HaliT 3HaYEHMSI TapaMeTpa BIMSIHUS ) HA OCHOBAaHUU
U3BECTHBIX 3HAYEHUH TeIoBoro s dexra Q oy B3aMMOAECHCTBUS MEXKY CBA3YIOIIUM U
HAIOJHUTEJIEM JJIsl CUCTEM: doKcuaHas cmona D/1-20 u nonunponuieHosas Huthb (ITITH),
aHwMHO-peHonodopmanpaeruguas cmoia CD-342A u [1ITH-180 u 50 x/[>x/Moib
COOTBETCTBEHHO.

Pewenue:

W3 naHHOTO B YCIIOBUU 33/1a4¥ COOTHOIICHHSI CIICAYET, YTO TETUIOBOM 3(h(PEeKT B3auMoeHCTBUS
MEX/Ty CBSI3YIOIIUM M HATIOJHHUTEIEM aJITUTHBHO CKIIAJIBIBACTCS M3 TEIJIOTHI XHMUYECKOTO
(mepBoe cinaraeMoe) U (U3MIECKOTo (BTOPOE cliaraeMoe) B3anuMoaencTaus. M3 aToro

QE:: - 2[:'
cootHouieHus cienyet: 180y=Q on -20; ¥= 180

[TpumenuB nocnenHee cootHomenue k cMosaM J/1-20 u CP-342A, nonyyaem COOTBETCTBEHHO:
180-20 50-20

yp= 180 =089;y,= 180 =017

W3 nmomydeHHBIX 3HAYEHUH )1 >)2 CIELYET, YTO Ipu B3aumoaelicrsuu Hanoauurens IITH co

cmoutoit D/1-20 mpeobnagaroT XUMUYECKUE TIpoIiecchl, a mpu B3aumoeicteun [1ITH co cMmomnoii
CD-342A- pusnyeckue.

Omeem: y1 =0,89; y2 =0,17

7. Vicrionb3ys aJlAMTUBHOCTD TETIJIOBBIX 3(P(PEKTOB OTBEPKACHUS HEHAIIOJHEHHOTO CBSA3YIOIIETO
Q u B3auMonencTBUSA QorCBA3YIONIETO ¢ oMUIponuiIeHoBbIM HanonHuTeneM (ITTTH)

Qcyav =YQuon +(1-Y)Q, BBIYHCIUTD MaCCOBBIC JAOJH Y MIEPEXOJHBIX CIOEB B CHCTEMaX

snokcuaHas cmona-+IIITH (Q=122; Q¢ ywm=132; Qon =180 k/[x/MomB) U

denonopopmansaeruanas cmona+IIITH (Q=21; Qeymu =23; Quon =50 k/>K/MOJIB) U TOMIUHY
¥-m

£-3,

MEPEXOIHBIX CIOEB O= ¥ B TeX XKe CHUCTEeMax

(m=32 r- Mmacca cMoJbl Ha | T. HamonHuTeNs, p=1,2 r/cM® - IIOTHOCTD CBSI3YIOLIETO, OHA
2

IPAaKTUYECKH OJIMHAKOBA JJIs1 00EUX pacCMAaTPUBAEMBIX CMOJI; Sy, =5 M” /- yaenbHas

MOBEPXHOCThH MOJIUTIPONTMICHOBON HUTH, UCIIOIh3yeMOI B KAUECTBE HATIOJIIHUTEIS).

C kaxum cBszytomum [1TTH o6pazyet Gosiee TOICTbIE U TPOUHBIE TEPEXOAHBIE CIOU?
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Pewenue:

W3 naHHOTO B YCIIOBUM COOTHOIICHUSI aJINTUBHOCTH TEIJIOBBIX 3()(HEKTOB BhIpaKaeM BEIUUUHY
Y:

Q:}';!;! _Q
Y= Q::-J: - Q

HOI[CT aABJISISA B OTO COOTHOIIICHUEC YHUCJICHHBIC 3HAYCHUS TCIIJIOBBIX 3(1)(1)CKTOB, ImoJjiydyacm IJjid
JBYX CBS3YIOIIUX:
122-132 10
37 T
y,=122-180 380,172
21-23 2

Yo = - 21-50 29 =0,069

3aTeM BBIUHCIIIEM COOTBETCTBEHHO CPCAHIOI0 TOJIIHUHY IMEPEXOAHBIX CIIOEB

0172-32z-cu’ -2 _ 5.504 cu
o= R 4
gp=tde 3100 e -2 60-107 5 95,10 cw=0,92 micm
0.07-32z-cu’-2 _ 22cm
- ] 1
5p= 12-3-10%cc-en’ 6.0-10% 1 37,10 c3=0,37 wikw

ITpu B3aumonerictBuu I1ITH ¢ 3mokcuaHOM CMOJI0M BBIACISIETCS OOJIBIIE TEIUIOTHI, YEM TIPH
B3anmoeiicteun [1ITH ¢ dheHomopopmabaeruiHoi cMOJION:

180>50 k/I>x/moinb. Takum o0pa3zom, snokcuIHas cMojia obpa3zyet 6osee Tonctoie 0,92>0,37
MKM H IIPOYHBIE TEPEXOTHBIE CIIOU.

Omeem: y1 =0,172; 81 =0,92 MKmM;
v2 =0,069; 6 =0,37 MKM.

8. crionp3yst alANTHBHOCTh TETNIOBBIX 2P(PEKTOB OTBEP:KAeHUS () HEHAIIOJIHEHHON aHUITMHO-
dbenonodopmansaeruanoit cmoibl CPO-342A u B3aumonelcTBUS Qpon 9TON CMOJIBI C TABCAHOM,
U3 KOTOPBIX CKIIabIBaeTCs TeIIoBOM et cymmapHoro mpouecca Qeywy =YQgon +(1-7)Q,
HalTH BenUINHY Qjon , €CIU Qcyyy =65 KJIx/Monb, Q=21 k/[x/Mounb; MaccoBast 1015
CBSI3YIOILIEr0, 00pa30BaBILEro nepexoHbli cioi, y=0,56

Pewenue:
W3 GanaHcoBOTO ypaBHEHHS TEIUIOBHIX 3()()EKTOB, JaHHOTO B YCIOBUHU 33]1a4H, HAXOUM:

Q:}';!;! -1-1Q _ 65-044-21 . 65 -9
Qpon = 0.56 0.36 ~100 x/[>x/mMo1b

OTBepxieHNe aHWINHO-()eHOI0()OPMaNIbAETUAHON CMOJIBI TPU MOBBIIIEHHBIX JaBICHUSIX
YCKOPUTCS KallPOHOM, TEII0BOM 3P PEKT B3aUMOAECHCTBUS KallpOHA C 3TUM CBS3YIOIIUM
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CPaBHUTENBHO BEIHK, BeMUUHHA Qon =100 k/[k/MOJIb 6TM3KA K IPOYHOCTH XUMHUYECKUX CBSA3EH
MEXy CBSA3YIOILUM M HAIIOJHUTEJIEM.

Omeem: Qyon =100 xJx/MOIB

9. Ha ocHOBaHMM U3BECTHBIX SKCIIEPUMEHTANILHBIX 3HaUeHUH 3()(HEKTUBHON YHEPTHH aKTHUBALIMU
OTBEPIKJCHUS CMECH aHHIUHO-(peHoI0(popManbaeruaHoi cmoibl CP-342A ¢ kanpoHOM

Ecyun =101 xJ[3k/MOIB 1 CyMMapHOTO TEIUIOBOIO AP peKTa OTBEPKICHHS YKa3aHHON CMECH
Qeyun =-65 xJIx/Monb. Haiiti mapametp A cootHomenus E=A+B|Q|.Ilapamerp B=7,3 cunrath
oauHakoBbIM 1t cmost CD-342A u snokcuanoi D ]1-20.

Pewenue:
N3 cooTHOmeHust 3aBucuMocTH E ot |Q| BeIpaxaem :

B _ y74,5 50
A=E-B|Q[=101-7,3-65=101 1015 - MOTb =-374 k]5K/MOIIB.

VYKa3zaHHOE COOTHOLIEHUE SIBJISIETCS YPaBHEHUEM IIPSIMOM, B KOTOPOM B-TaHreHC yriia HaKiIoOHa
npsimoid, A-3Hauenue E npu |Q[=0, To ecTb Touka nepeceueHus: npsmoii ¢ ocwio E.

Omesem: A= - 374 xk]JI>x/MOJIb.

10. Micnionb3yst COOTHOIIEHUE MEX Ty SHeprueit aktuBaiuu E u teroBsiM dddextom Q; E= -
864+7,3|Q| st oTBEepKIEHUS SMOKCHIHON cMOJTBI DJ[-20, BEIYUCIUTH a0COIOTHBIC 3HAUYCHUS
|Qson |, KJIK/Moib TerutoBbIxX 3ddextoB B3aumoaeiictus DJ[-20 ¢ maBcanom u ITITH, ecnu
SHEPTUU aKTHBAUUU E ;o STHX TporieccoB cocTaBisioT 43 1 172 kJ{»/M01Ib COOTBETCTBEHHO.

Pewenue:

864+ E

BeIpasum BeMuuHy |Q| U3 1aHHOTO coOTHOmIEHHUS: |Q[= '+

HpI/IMeHHH 9TO COOTHOILICHUC K IMPOLICCCY B3aUMOJCHCTBUA MCKAY CBA3YIOIINUM U pa3JIMYHbIMHA
HAIMOJIHUTCIIAAMU, TTOJTydaeM JIA JlaBCaHa:

864 +43

Quon 1 |= 7 =124 xJIx/Mons
¥ JUTSL TIOJIUTIPOTIAIIEHOBOM HUTH:
8644172

-y

Quon 2 | ' =142 xJIx/Momb

[Tomyuennsie 3HaYCHUS |Qqon 1 | U |Qron I | CBUIETEIBCTBYIOT O TOM, YTO SMOKCHIHAS CMOJIA
0o0pasyeT ¢ NOJIUNPONUIEHOM 00siee IPOYHbIE XMMUYECKHE CBSI3U, YEM C JIABCAHOM.

OtBeT: |Qon ! [F124 xJ>x/MOTH
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|Qon 2

11. Ucnons3ys cootHomenue E=-374+7,3|Q| mexy sHeprueit aktuBauuu E 1 TemaoBbM

s dexrom Q It OTBEpKACHUS aHUIMHO-(PeHomobopManbaeruaHon cMoiabl CD-342A,
BBIYUCIUTH a0CONIOTHBIE 3HAYECHUS |Q o |, K PK/MOITB, TEIUIOBBIX 3()(hEeKTOB B3aMMOACHCTBUS
cmoutbl CD-342A ¢ INITH npu noeimernoM (8 MIla) u atMmochepHOM 1aBJICHHUH, €CITH YHEPTUN
aKTUBAIMU THUX npoueccoB E ,; coctaBnsaior 34 u 21 k/{»/M01b COOTBETCTBEHHO.

=142 x]I>x/monb

Pewenue:

374+ E

BrIpasum BenuuuHy |Q| U3 JaHHOTO B YCIOBUM COOTHOIIEHHUs: |Q= /=7

IIpuMeHUB 3TO COOTHOILIEHHE K IIPOLECCY B3aUMOCHCTBHS MEXKY CBA3YIOLIUM U

HATIOJTHUTEIIEM, TIOJTy4aeM BETUIHHBI |Q oy | | TIPU MOBBIIIEHHOM U |Q oy 2 | Ipu aTMOChHEpHOM

JaBJICHHNHU COOTBCTCTBCHHO:

374 434
|Quon 1 |5 73 =56 k/J>K/MOJIb,
3744+ 21
Quon 2 |F 12 =54 xJlx/mons,

[Tony4yeHHble 3HaYeHUs IOKA3bIBAIOT, YTO BEJIMYMHA JABJICHUS IPAKTUYECKH HE BIMSAET Ha
IPOYHOCTh (PU3UKO-XMMHYECKHX CBsI3eH, oOpa3yronmxcs Mmexay cmonoin CD-342A u
HOJIUIPOIUIEHOBON HUTBIO.

Omeem: |Qpuon 1 [F56 KJ[K/MOIB; [Quon 2 [=54 KJI/MOITB.

Quee 1

7T
12. Vicionb3yst cooTHOIIEHHE Y=A € (1), ananorununoe cootHomenuto Bant-I'odpda mis

e lFs]
.._|| —

KOHCTaHThI paBHOBecust K : K=A € (2), rae A-npendKCIOHEHIMATBHBIA MHOXKUTENb; Q yon -
TerI0BOM 3P PEeKT B3auMOoIeHCTBUS MEXTy CBA3YIOIIMM U HanoJdHUTeneM; Q- TeroBoi s ekt
paccMaTpuBaeMoro 00paTUMOro nporecca, HalTH MacCoOBYIO JIOJIIO Y2 TIEPEXOIHOTO CIIOS B
cucrteMe aHWIMHO-(peHonodopmanbaernanas cmonaa CD-342A — nonunponuienosast HuTh [1TTH
npu temneparype Tz =443 K, ecniu ipu T1 =393 K uzBectHo 3Hauenue y1 =0,38. Tennooit
ekt Qjon B3aumoselicTBus [1ITH co cBs3yronuM B JaHHOM ciiydae cocTaBsieT Q on =-45
kJ>x/mMonb. PekxoMmenayercs 3anucars cootHomenue (1) B sorapudmuueckoit popme aiis
temneparypsl T1 1 i Temmeparypst To .

Pewenue:

3anuceiBaeM cooTHoueHue (1) ausa temnepatyp Tiu T :

]

L 1

11=A¢ (2
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[Tounenno norapudmupyem coorHomenus (2) u (3):

iny, = fn —%i
RN C)
frnv, =fnd — ng Ti
* (3),
13 COOTHOIICHUS (4) BBIYUTAEM COOTHOIICHHE (5):
fny, — fnyy = fnd — =2 1 fnd + =22 =
' e R T T,
0..,
o7 mtny+ e (L L,
R T, T,
OTKYy/1a 1 . IoxmcraBuB CroJ1a 3HAYCHUS BCEX BEJIMYUH U3 YCIOBHS
3aJ1a4u, TOJIy9aeM:
45000 1 1
fny, =038 - ( ———)=-0,9676+5415(0,00254 —0,00226) = —0,9676 —
: 831 393 443

—35415-0.00028 =-09676-1.516 =2 484

)
lgry =200 = 108; 7, =

2.3 10198 =102.10%%2 =8 3102 =0,083.

Pe3yJ'IBTaT IMMOKasaJl, 4TO IIPHU IMMOBBIIICHUHU TEMIICPATYPbI OTBCPIKACHUA MAaCCOBA OOJIA
MEPEXOAHOr0 CJI0OA YMCHBIIACTCA, TaK KaK B3aHUMOCHUCTBIC MCKAY HAITOJHUTECIICM U
CBA3YIOIIUM — BKSOTCpMI/I‘leCKI/Iﬁ Iponcecc.

fny, =—2484; 7, ~0,08

Omeem:

13. PaBHOBecHas neopMariys KryTa u3 AManeTaTHelx HuTeil npu yeunuu P=0,7 H cocraBuia
AL=234 Mm (onHOHaMpaBieHHOE pacTsbkeHue). HauanbHast [inHa &Kryta Mexay

£
3akuMamMu  ©=140,0 MM, Tekc xryTta t=554 (To ecTb

1000 M Takoro xryta umeroT Maccy 554r.).Mcnerranus npoBoguinuck npu T=413 K. IlnotHOCTH
JUalerara nesnnonao3sl p=1320 kr/m® .

2
Bbrancnute OTHOCUTENBHYIO Ae(OpMAITHIO € , TIOMIA b TIONEPEYHOTO CEYCHUS S, MKM” TT0
cootHomeHuto S=1000t/p (1), rae p BeIpakeHO B r/em®

P

Jlatee onpeIeTuTh HAIPSKEHHE B KIyTe 6= > (2), MOIyIb YIPYTOCTH

&

Ep = ¢ (3) u cpeaHIOI0 Maccy MOJIEKYJISIPHBIX IeTIel MEeXIY y3JIaMH CeTKH
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IRTp

Mc= £ (4), rae p- IIOTHOCTD, kr/m® ; R- YHUBEpCcaibHas ra3oBast moctossHHas R=8,31

Jx/monp K. B kakux eIMHUIIAX BBIPAKASTCS HAMPSHKEHUE G U MOYJb ynpyroctu E B cucreme

cn?
Pewenue:

1. Pacuer oTHOCHTENBHON AehOPMAIIHH E:

2
[Tpu pacuere Mo JAHHOMY COOTHOILIEHHUIO BETUYHUHY S BBIPAXKalOT B MKM~ (3Ta pa3MEpHOCTh
ompezenseMas KodpuueHToM 108 IIPU BBIPAYKEHUU P B r/em® )

3.MexaHu4ecKoe HAIMpPs’KCHUE 6 OTHOCUTCIIBHO HAYAJIBHOT'O CCUYCHUS BBIYHCIACM IO
COOTHOLICHHIO:

P 0.7 H

6=S 42-1075% _j 7108 [a=1.7 MITa

4. ]lna ynpyrux aedopMmariuii MoJiesb ypyroctu Ep npu pacTsikeHUn pacCUnTBhIBAETCS Kak
o

E, = € =1,7-10° [1a/0,017=10° TTa

PRT

5. M3BecTHO, YTO MOAYJIb YIPYTOCTH CETYATOrO oaumepa mpu casure E¢ , =N RT= M. ,a
Takke B, =3By .

3R1’p= 3-8.351 {1"-.1:-413 K-_li_‘{l ?:2-.1:2 —0.14 K2 _qup %
E_: 10" H-vome-K-c- MOTE MOTE

Ortcrona cnegyet: Mg =

HonyquHoe 3HA4YCHHC Mc CpPaBHHUTCIILHO HEBEIINKO.JTO €CTh CpCaHsAAa MaccCa ueneﬁ MCKIY
XUMHWYECKUMU 1 (1)I/ISI/I‘~IGCKI/IMI/I y3J1aMH CCTKHU.

Omeem: £=0,017; S=4,2-107"2 ; 5=1,7-10° Ia;
E=10® ITa; M =140 r/mous

Odopmienue pe3yJibTaTOB

[To pesymbpTaTam pabOTHI JAOJXKEH OBITH COCTABJICH OTYET, BKJIIOYAIOIIWN pEIICHHBIC

COTJIaCHO BBIJIAaHHBIM BapUaHTaM 3a/1a4¥, BBIBOJBL.
Kpurepun ouenku:
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«3a4TEHO» BBICTABISIETCS CTYAEHTY, €CIM OTYeT M0 MPAKTHUYECKOMY 3aJaHUI0
BKitouaeT 50% u Oosiee oT TpeOyemMoro o6beMa U BBIIOIHEH B COOTBETCTBUE C TPEOOBAHUAMHU
YKa3aHHBIMH B Y4eOHO-METOAMYECKOM TTOCOOUH.

«HE 3aYTEHO» BBICTABISACTCS CTYJICHTY, €CIIH OTYeT IO MPAKTHYECKOMY 3aJ[aHUIO
BKIItouaeT menee 50% ot Tpedyemoro oobema.

IIpakTnyeckas padora Ne 6 Pacuer npou3BoOAUTEIbHOCTH IKCTPYAepa.
Hesan padorsi: [lonydnTs NpakTHYECKUE HABBIKK pacdeTa 000pyI0BaHUS
3aganue:

B kauecTBe ncxoHOro napameTpa Il pacueTa 3agaercsa nuameTp mHeka D. Ecnu on He
3a/laH, TO €r0 MOXKHO B35Th M3 TEXHHYECKON XapaKTEPUCTHKU MPEABAPUTEIHHO BHIOPAHHOMN
TEXHOJIOTMYECKON JIMHUU JUIS MPOU3BOJICTBA HU3JENUS WM OPHUEHTHUPOBOYHO PACCUUTATh I10
COOTHOUICHUIO (B MM).

Q=0,68D2,5

rae Q — o0beMHas NPOU3BOAUTEILHOCTD, Mm/c.

[TonydyeHHoe 3Ha4YeHHE NUaMETpa IIHEKa OKPYTJISIOT A0 ONrKaiiero OOibIIero yucia
U3 CTAaHAAPTHOTO Psiia JUAMETPOB IIHEKOB 11 KOHKPETHOTO BUJIAa TIOJUMEPHOTO MaTepHaia.

[Tocne BrIOOpa nuamerpa U oTHomieHUs L/D mpucTymaroT K OmpeneNeHuI0 OCTalbHBIX
apaMeTpoB.

[ar wnHape3ku t u riIyOuHa BUTKa h cCyliecTBeHHbIM 00pa3oM BIHAIOT Ha
MIPOU3BOUTEIBHOCTD IIIHEKOBOM MaruHbl. [1lar BUTKa B 30He 3arpy3kd B OCHOBHOM 3aBUCHUT OT
kodduimeHTa TpeHus MaTepuaia O IIHEK M CTEHKH MaTepUalbHOrO HWIMHApPAa M OT BUIA
3arpyaemoro mMartepuaia (rpaHysbl, HOpoIoK). /Iy naeaqbHOro mHeKa ONTUMAJIbHBIM YIJIOM
HAKJIOHA Hape3Ku ObUT Okl yrou 45°, coorBeTcTBYIOMMI mary h = nD.

B neiictBurensHOCTH 3HAUYCHUS KOAPPUIIMEHTA TPSHUS MaTepuaia O NTHEK HAXOATCS B
npenenax 0,3...0,6. 3nauenue kodpduimenta Tperus 0,5 COOTBETCTBYET YTy HAKJIOHA HApE3KH
meaeka 19—, 1. e. mary 1,1D. B GonpmmHCTBE ciydaeB JUisi 30HBI 3arpy3Kd PEKOMEHIYETCS
npunuMarts mar ot 0,7 mo 1,5D.

Jl7is 30HBI 1O3UPOBAHMS ONTHUMAIIBHBIM SBJSIETCS Yroi HakioHa Hapesku 30 —50, urto
COOTBETCTBYET 1Iary Hape3ku 1,8D, ogHako 3TO 3HaU€HUE SIBISIETCS CIIMIIKOM BBICOKUM, TaK Kak
IIHEKU C OOJIBIIMM IIaroM M OOJIBIION TIyOWHOW OYeHb UYYBCTBHUTEIBHBI K H3MEHEHHIO
JIaBJICHUA, TEMIIEpaTypbl U BS3KOCTH Marepuaina. Ha mpakTuke mar BUHTOBOW Hapesku t ais
MaIITUH 0 MepepadboTKe MIacTMACC PEKOMEHIYETCsl TPUHUMATh MTOCTOSTHHBIM T10 JJTMHE [ITHEKA.

t=(0,8...1,2)D

OOBIYHO AT TPUHUMAETCS PaBHBIM JHAMETPY IIHEKA, T. €. t = D, 4TO COOTBETCTBYyET
yray moJbeMa BHUHTOBOrO kaHanma 17-42'. B atom ciydae oOecrmeunBaeTcsi HE TOJBKO
JIOCTaTOYHO XOpollee NUTaHHE MaIllMHbl MaTepuaioM, HO U CYIIECTBEHHO YIIPOILAETCS
TEXHOJIOTHS] U3TOTOBJICHHUSI IIIHEKA.

Jlnst oGecriedeHust BRICOKMX CTENEHEH CHKaTHsl MaTepualia MOTYT MPUMEHSTHCS ITHEKH C
MEPEMEHHBIM MO JUIMHE 111arOM Hape3KH.

Pexomenpamnuu mo BeIOOpY TJIyOMHBI BUHTOBOTO KaHalla, B 3aBHCHUMOCTH OT CBOMCTB
nepepabaTbIBAEMOTO ChIPbS, CBOASTCS B KaXKJIOM OTAEIBHOM Cllydae K YyBCTBUTEIHHOCTH
MaTepuaia K meperpeny.

I'myOvHa BUHTOBOTO KaHama IIMHEKOB h I mepepaldOTKH IIACTUYECKUX Macc
MIPUHUMAETCS PAaBHOM:

B 30HE MUTaHUS (3arPy3KH)

h=(0.12...0.16)D:

B 30HE JI03UPOBAHUS
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. 4k
=05 D—JD' —-—L(D-m)|.
I
rJIe CTeNEHb CKATHSI MaTepraa i MPUHUMAIOT 110 TalJI. 2;
3) B 30He IUIACTHKAIMH (CHKATHSL)
;]-.l = 'h]. — MI‘U i
- L

Ly=L-L,

rae L — myinHa mHeka, cm;

LO — muinHa mrHexa /10 30HbI CKaTHsl, CM;

LH — [UIMHA HAaOPHOM YacTH IIHEKa, CM,

L.=(04...06)L

[Ipu BBIOOpE TONIIMHBI BUTKAa € (IIMPHUHBI TPeOHS) HEOOXOIUMO YUUTHIBATH, 4YTO
YBEJIMYEHHUE TONIIMHBI BUTKA IPUBOAUT K MOBBIIIEHUIO PACX0/a MOIIHOCTH, @ YMEHBIICHUE ee -
K 00pa30BaHMIO 3HAYUTEIHHOTO MMOTOKA YTEUYKH Yepe3 3a30p MEXy BHYTPEHHEH MOBEPXHOCTHIO
MaTepHaIbHOIO LWIMHJPA U HAPY)KHOM MOBEPXHOCThIO BUTKA IHeKa. lllupuny rpeOHs BUTKa
IIHEKa PEKOMEH]TyeTCs] IPUHIUMATh PaBHOU

e =(0,06...0,1)D. (2.8)

MeHnbpIue 3Ha4YeHUs TPUHUMAIOTCS IS TUAMETPOB ITHeKa Oojee 125 mwm, Oonpmiue -
meHee 125 mwm. PaguanbHblii 3a30p MeX1y BHYTPEHHEH IMOBEPXHOCTbIO MAaTepHaIbHOIO
WIMH/IPA U HApY>KHOW TIOBEPXHOCTHIO BUTKA IITHEKA PEKOMEH/IyeTCsl IPUHUMATD

6 =(0,002...0,005)D. (2.9)

[Ipu >TOM MeHbIIME 3HAYCHHS NPUHUMAIOTCS IS OONBIIMX BEIMYUH IHAMETPOB
mHeKkoB. YacTora BpallleHHs IIHEKa CYILECTBEHHO BJIMSAET HA MPOU3BOAUTEIBHOCTh HNIHEKOBBIX
mamuH. Ee pocT mpoHMCXOAWT A0 ONpEeNeNieHHOrO 3HAYeHHUS YacTOTHl BpAIICHHUS IIHEKa
(KpUTHYECKOr0), BBIIIE KOTOPOIO HAUMHAETCs HEYCTAHOBUBILEECS JIBHKEHHE MaTepualia
(yacTUIBl MaTepHaja MPEeKpaIlaloT JBUTATHCS B OCEBOM HAIPABICHHWH, a JIMIIb BPAIIAIOTCS
BMECTE€ CO IIIHEKOM). DTO NPUBOAUT K YMEHBLICHHIO NPOU3BOAUTEIBHOCTH, YBEIMUYEHHUIO
noTpeOIIsIeMO MOIITHOCTH M TIOBBIIIEHHOMY U3HOCY pabodunX 4acTeil MalliHbI.

Odopmiienue pe3yabTaTOB

[To pesynpTaram paOOTHI JOJKEH OBITH COCTaBIEH OTYET, BKIIOYAIONIIUN pacyer
POU3BOIUTENHEHOCTH SKCTPYIEpa COTJIACHO BbIJTAHHOMY BapHUaHTY, BHIBOJIBL.

Kpurepun onenkn:

«Ba4YTCHO» BBICTABJIACTCA CTYACHTY, C€CJIM OTYCT 110 IPAKTUYCCKOMY 3aJJaHUIO
BKiro4aeT 50% u Gosiee oT TpeOyemMoro o0beMa U BBITIOJIHEH B COOTBETCTBHE C TPEOOBAHUSAMHU
yKa3aHHBIMH B yU€OHO-METOINYECKOM ITOCOOHH.

«HE 3a4YTE€HO» BBICTABIIAETCS CTYJEHTY, €CIAM OTYeT IO MPAKTHUYECKOMY 3a/JaHUI0
BKJIIt04yaeT MeHee 50% ot TpedyeMoro o0bema.

IIpakTnyeckasi padora Ne7 Pacuer BaJIKOB M KaJIaHApa
Lean padorsi: [lonyunTh NpakTHUECKHE HABBIKK pacdyeTa 000py10BaHUS
3aganme:

Jns  cocraBieHHMs] TEXHUYECKOM XapaKTEPUCTUKH CTYACHT JOJKEH OIpeleluTh
OCHOBHbIE padoure MmapaMeTpbl BajbI[OB U KaJaHIPOB: HAlpaBICHHE U CKOPOCTH BpAIICHUS
BAJIKOB (BEMMYMHY OQPUKIMU MEXJYy BaJKaMu), BEIWYMHY €JUHOBPEMEHHOW 3arpy3Ku
noJiMuMepa, MNPOAODKUTEIBHOCTh IIMKJIa O0O0pabOTKU CMECH, TEMIEPaTypHbIM peXUM
BaJbLICBAHUS W KAJAHAPOBAaHMs, IPOBECTH IAPAMETPUUYECKUE PACUETHI: ONPEIEIHUTH
pacrnopHoe YCWJIME MEXJIy BaJkaMHd, YJEJIbHYI0 Pacy€THYI0 Harpy3Ky Ha €IWHMILY JJTHHbBI
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pabodeii YacTu Ballka, MOIIHOCTh IMPHUBOJA BAIBLOB U KAIAHIPOB, MPOU3BOJUTEIHHOCTH,
UCIIOJNIb3YSl TNpPHUBENEHHBIE HMKE 3aBHCHUMOCTH M METOJbl, U3JIOKEHHBIE B JIUTEpaType U
JIEKLIMOHHOM Kypce.

BenuunHa pacnopHOro ycuiausi ONpENeNsercs C YYETOM pEOJIOTMYECKUX CBOMCTB
o0OpabaTbiBaeMON MOJMMEPHON KOMIIO3HUIIMU U T€OMETPUUYECKUX Pa3MEpOB BaJIKa.

1. dns cnyqaﬂ CUMMETPUYHOTO Mpoliecca BaiblieBanus (ppuxius pasHa 1:1)
e

F =KAL _;izgw'ﬁs i rzl' H_
Vi b
rie Low peonorndecKue KOHCTAHTHI nepepadbaTeBaeMOro MaTepuana
(n — Ge3pasmepHas BenuumHa, &~ &2 ) R — pamuyc Banka, M; L — pabouas mnumHa Banka,
Mm; U — OKpYXKHast CKOpPOCTh BpAIICHUS BaJIKOB, M/c;

“ — [I0JIOBUHa MUHHUMAJIBHOTO 3a30pa MEX/ly BaJIKaMH, M.
2. JIns cnydast BaJbIIeBaHUS IOJIMMEPHOTO MaTepuaa ¢ (ppuKuuei

/{r S .
¥ LTr ; I T
Fy=i+ fIKRL §91+"53Pf 172 aE H
A, #{} -
rIe I_ BEJIMUMHA (PUKIUU MEKIY BaJIKaMH, ~ ' — OKPYKHas CKOPOCThb IIE€PEIHETO
BaJIKa, M/C.

MOoIHOCTS IPUBOJA BAJIbIOB U KAJIAHAPOB ONPEAEIAIOT 110 3aBUCUMOCTSM:
1) ans ciydasi CHMMETPUUHOTO BaJIbLIEBAHUS

=U£{’/ _3 TEN 467 <3 06n+3.92n° | 5B
e — KII[] npuBO1a MallIKHBI;

2) nns cioydast BaJblieBaHUsA C (PpUKIUEH

4 /am' <3 6m+ 408 L sBr

[Tpon3BOUTENEHOCTH BAIBIIOB OMPEAETSAIOT MO (hopMyIie:

EEpo

G, = . BT

7 = 537 ; -
rae F'=19,9065..4,0081 1L , aM3; & — nuamerp Banka, aM; ¥ — MIOTHOCTH MOIMMEPA,

= L f
kr/m3; 9383 KO(Q(UIMEHT  HUCHOJB30BAaHUS  MAIIMHHOTO  BPEMEHHU; ¥ —

JUTUTEIBHOCTD 1IUKJIa 00paOOTKHU CMECH.
[Tpon3BOINTENFHOCTH KaJIAaH/APa ONPEACIISIOT 110 popMyIie:

e rr
rae - . KOA(P(UIIMEHT OINEpPEeKEHUs; =~ — OKPYXKHasi CKOPOCTh BBIIMYCKAIOIIErO

BalKa, M/4; ¥ — IIMPHHA BBIXOJAIIEH JIEHTHl MaTepyasa, M; ** — TOJINIMHA JEHThl MaTepuaa,
M.
OdopmieHue pe3yJibTaTOB
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[To pesynpTaram pabOTHI JOHKEH OBITH COCTABIIEH OTYET, BKJIIOYAIONIMN pacder
MIPOM3BOIUTEILHOCTH SKCTPYIEPa COTJIACHO BHITAHHOMY BapHUaHTY, BHIBOJIBL.

Kpurepum ouenku:

«3aYTEHO» BBICTABISETCS CTYIEHTY, €CIM OT4YeT M0 MPAKTHYECKOMY 3aJaHHI0
BKitouaeT 50% wu 6osiee oT TpeOyemMoro 06beMa U BBIIIOITHEH B COOTBETCTBUE C TPEOOBAHUSMH
yKa3aHHBIMH B YU€OHO-METOIMYECKOM ITOCOOHH.

«HE 3a4TEHOY» BBICTABIIACTCS CTYIEHTY, €CIM OTYET 0 NPAKTUYECKOMY 33JaHUI0
BKIItouaeT menee 50% ot Tpedyemoro oobema.
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7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 8

Ne Bormpocst

n/m

1. ITonsATHs «TiepepaboTKay, KiIaccu(uKalus METOI0B NepepabOTKH MTOJUMEPOB.

2. CoBpeMeHHbIE TEXHOJIOTUHU B IPOMBILIUIEHHOCTH I1epepabOTKH MOJUMEPOB U IIACTMACC.

3. IIpeccoBanue  peakromnactoB. TpeOoBaHMS K  TEXHOJOIMYECKHMM  CBONCTBaM
peakroruiactoB. OCHOBHBIE — ONeEpaluy, BbIOOP TEXHOJOTHYECKUX IapameTpoB,
pa3paboTKa TEXHOJIOIMYECKOH CXEMBbI U ONIEPALIMOHHON KapThl.

4. Pecypco- u sHeprocoeperaromiye TeXHOJIOTHUECKUE CXEMbl IPOM3BOJICTBA IPECCOBOYHBIX
1531 (SU05078

o. TexHosorus npeccoBaHus apMUPOBAHHBIX U3EIUN U CIIOUCTHIX IIACTUKOB.

6. [lpuHOMOBI  TEXHONOTUYECKOTO  OGOPMIICHUS  IMPOU3BOACTB C  IPUMEHEHHUEM
aBTOMATH3UPOBAHHBIX JIMHUI IPECCOBAHMUS.

7. HanpaBnenusi coBeplIeHCTBOBaHUS MeToJa NpsiMoro mpeccoBanus. Ilytu ymydmenus
KayecTBa 1epepadOTaHHbIX U3JIEIHH.

8. TexHonorust nuThbsi TEpMOIUIACTOB. TpeOoBaHUS K JMUTHEBBIM MapkaM IIOJUMEPOB,
OCHOBHBIC CTaJUM, PEKOMEHJALUMU 10 BHIOOPY TEXHOJOIMUYECKHX IapaMeTpOB.
B3anMOCBsI3b PEXKMMOB JINThSI U CBOMCTB U31EIHI.

9. TexHomOrMueckue  OCOOEHHOCTM  JIMThSI  PAa3IUYHBIX  BHJIOB  HEHANOJIHEHHBIX
TEPMOILIACTOB.

10. | TexHomornyeckue OCOOCHHOCTH TEPEPaOOTKM TUCIIEPCHO- W BOJOKHOHAIOJHEHHBIX
TEPMOILJIACTOB JINTHEBBIM METOJIOM.

11. | IIpuHUMITBI TEXHOJOTHMYECKOro O(OPMIIEHUS JIUTHEBBIX IMPOU3BOJACTB C INPHUMEHEHHEM
AaBTOMATU3UPOBAHHBIX JIMHUH.

12. | TexHONOTHSI JTUThSI BCIICHCHHBIX W3JICITHIA.

13. | OcHOBHBIC HampaBIIEHUS COBEPIICHCTBOBAHMS JIMTHEBOIO MeToia. [lyTH mMOBBIICHUS
KOHKYPEHTOCIIOCOOHOCTH MTPOAYKIUH.

14. | IlpuHuMnel co3JaHMs MANOOTXOJHBIX M JHEProcOeperaroIux TEXHOJIOTMYECKHX
IIPOLIECCOB NMEePePadOTKH MOJTMMEPHBIX MaTepUaIOB METOJaMH MPECCOBAHMS U JIUThSI.

15. | Okcrpys3us. Haznauenune. CymiHOCTb, MpEeUMYIIECTBA U (PU3UKO-XUMHUYECKHE OCHOBBI
merona. TpeOGoBaHMS K TEXHOJOIMUYECKHMM CBOMCTBAM OKCTPY3MOHHBIX MapokK
TE€PMOILIACTOB.

16. | 3aKkOHOMEpPHOCTH JIBMKECHUS TOJIMMEPA B IIHEKOBOM JKCTpYZEpe, OCHOBHBIC TTapaMeTpPhI
JKCTPY3HH.

17. | TexHonornyeckue OCOOEHHOCTH MepepabOTKH JUCHEPCHO - U BOJOKHOHAIOJHEHHBIX
AKCTPY3UOHHBIX KOMITIO3UIIUH.

18. | OcHOBHBIE HANIPABIICHHUS COBEPIIEHCTBOBAHUS SKCTPY3MOHHOTO CIIOCO0a.

19. | TexHonorust mMpou3BOJCTBA TPYO METOAOM 3KCTpYy3uH. Chipbe, 000pya0BaHHE, OCHOBHBIE
CTaJ1H, MapaMeTPhl U UX BIUSHHAE HA CBOMCTBA U3/IEIUN.

20. | MajooTxoaHble W JHEprocOeperaroniie TEXHOJOTHYECKHE IPOIECChl B IepepadoTKe
MIOJIMMEPOB METOJIOM 3KCTPY3HUH.

21. | TexHonOrus MPOU3BOICTBA MOJIUMEPHBIX PYKAaBHBIX MJIEHOK METOJIOM SKCTPY3HH (CBIPbE,
000py10BaHUE, CTa/IUU, TAPAMETPBI).

22. | TexHOIOTHS IPOU3BOJICTBA JHCTOB dKCTPY3MOHHBIM METOIOM.

23. | TexHOIOTHSA POU3BOJICTBA IUIOCKUX TUICHOK SKCTPY3HMOHHBIM METOJIOM.
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24. | CodKCTpy3WOHHAsE ~ TEXHOJOTHs.  [EXHOJIOTHS  TPOW3BOJCTBA  MHOTOCIONHBIX
CODKCTPY3UOHHLIX IICHOK.

25. | TexHonorus npou3BOJICTBA MHOTOCIOHHBIX TPYO.

26. | TexHONOTHs U3TOTOBICHUS TOOPUPOBAHHBIX TPYO.

27. | TexHonorus Npou3BOJICTBA SKCTPY3UOHHBIX MPO(PUIHHO-TIOTOHAKHBIX H3IETHHA.

28. | TexHONOTHUS MPOU3BOACTBA BCIICHEHHBIX U3JIEIIUN IKCTPY3UOHHBIM CIIOCOOOM.

29. | TexHONOrHA W3TOTOBIICHHUS IIYCTOTENBIX TOJMMEPHBIX U3ICTUI BBIYBAaHHEM U3
TPyOUaThIX YKCTPY3HOHHBIX U JIUTHEBBIX 3aTOTOBOK.

30. | JedekTbl NpecCOBOYHBIX U3/AETHUIl, MPUUYMUHBI U PEKOMEHJIAIIUU 110 UX YCTPaHEHHUIO.

31. | Hedextbl muTheBbIX U3aenuil. [IpyuuHbl 1 peKOMEHJAINH 110 UX YCTPAHEHHUIO.

32. | ledexTsl BBIAYBHBIX IIOJMMEPHBIX W3JCIUH, NPHUYMHBI W PEKOMEHIAIUMH MO WX
YCTPaHEHHUIO.

33. | JledekTsl 3KCTPY3HOHHBIX M3aenuil (TpyO, JTUCTOB, IJICHOK), IPUYMHBI U PEKOMEHAINN
10 MX YCTPaHEHHIO.

34. | OmpeneneHue MOBEPXHOCTHOTO YIEIBHOTO COMPOTHBIICHUSI.
35. | OnpeneneHust MyTHOCTH U CBETONPOIYCKAHHSI TOJIMMEPOB.
36. | CriocoObl onpeesieHns INIOTHOCTH OJIMMEPOB.

37. | Onruyeckue NCIBITAaHMsI TOJIMMEPOB.

38. | HcmblTanus 1O ONpeeNIeHUI0 YAaPHOH IPOYHOCTH.

39. | MexaHW4YeCKHE UCIIBITAHUS TTOJIMMEPOB.

40. | Vcnprtanus Ha TBepAOCTh. CpaBHEHHE TBEPIOCTCH.

41. | Tepmuueckasi JECTPYKIIHS TOJIUMEPOB.

42. | UcuplTanusg HAa U3HOCOCTOMKOCTb.

43. | ArperaTHble COCTOSTHUS I CBOMCTBA BHICOKOMOJICKYJIIPHBIX COCTUHCHHM.

44, | UcnpiTanus Ha BIaBJIMBaHUE IIAPUKA.

45. | IlepceKTUBBI pa3BUTHsI TEXHOJIOTHH MEPEPaOOTKH MOJTUMEPOB

46. | JledekTtsl npecc-u3aenuid, NpUuIMHBI 00pa30BaHMs U PEKOMEHJIAIUU 110 UX YCTPaHEHHUIO.

47. | Pa3zpaboTka TEXHOJIOTMYECKON KApPThl JTUTHSI.

48, BzaumocBs3b PCKUMOB JIMTbA H CBOMCTB m3genuid. TexHomorudeckas cxema
IMPON3BOJACTBA JIMTHCBBIX H3ICIUMN.

49. | CymHOCTb JUTHS MMOJ TaBJICHHEM TepMoIuiacToB. OCHOBHBIE CTaIUH MPOIiecca.

50. | UHTpY3HS, HHXKEKIIMOHHOE TIPECCOBAHUE.

51. | OcoOeHHOCTH JINTHS O JABJIEHUEM.

52. | 3HaveHue pa3MepOB JUTHUKOBOH CHCTEMBI, PEKMMBI 3aII0JTHEHUST ()OPMBI.

53. | Ucnonb3oBaHUE OTXOJIOB PEAKTOILIACTOB.

54. | IlepepaboTka peakTOMIaCTOB METO/IOM JIUThS MO/ JaBICHUEM.

55. | OcHOBBI TEpepadOTKH TOJIMMEPOB BAJIBIICBAHMEM W KaJaHJIpPOBAaHUEM, 00JIACTh
MPUMEHEHHUS.

7.3.2. Kputepuu u HOPpMbI OLEHKH

dopma
NMpoBeIeHus
Cemectp N Kpurtepun u HOpMbI OLIEHKH
NMPOMEKYTOYHO
arrecTauuu
OtBeT Ha JABa TCOPETHUCCKUX
BOIMpOCA, CTYJCHT B IOJHOM O0beMe
«OTInyHO» BJIAJICET MATEpUAJIOM M OTBEYAaeT Ha
8 Ok3aMeH (yCcTHO) OIMH  JIOTIOJIHUTENBHBIM  BONpOC  C
ITOHMMAaHUEM, IPUBOJUT MPUMEPHI.
OtBeT Ha JBa TCOPECTHUCCKUX
«Xopouio»
BONPOCA, CTYACHT B TMOJHOM O0beMe
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Cemectp

®opma
NIPOBEiCHNA
NMPOMEKYTOYHOM
aTTecTAlMH

Kpurtepun u HopMbI OLeHKH

BJaJieeT  MaTepuajoM, OTBeT  Ha
TEOPETUYECKUH Marepuan OJHOTO U3
BOIIPOCOB  3K3aMEHAI[IOHHOTO OmieTra

«yILOBJ'IeTBOpI/ITCJ'II)HO»

HEMOJHBIH, He OTBEYAET Ha
JIOTIOJTHUTENBHBI  BOIPOC, MPHUBOAMT
IIPUMEPBL.

OtBet Ha TEOPETUUECKUI

Marepuag [0 OJHOMYy U3  JBYX
TEOPETHYECKUX  BOIPOCOB  IOJHBIH,
OTBETHl Ha [OMOJHHUTENbHBIE BOIPOCHI
M0 TEOPETHYECKOMY 3K3aMEHAIIHOHHOMY
Marepuany Owiera JIOJDKHBI — OBITH
OJIN3KUMH K TCOPHH.

«HeynoBneTBOpUTENBHOY»

He otBewaer HM Ha OAUH U3
TEOPETUYECKUX BOIPOCOB, HE MOXKET
OTBETUTHh HH HA OAWH JONOJHHUTCIBLHBIN
BOIIPOC.
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8. YueOoHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecneueHrue TUCIHIIIHHBI

8.1. O6s13aTesibHAsI JIUTEPATypa

Tun (yueOHMK, yueOHOe

KoanyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOpBI, COCTABUTEJIHN 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOoN4YecKoe nmocodue,
HPAKTHEYM, p.) HaumeHoBaHue
P » AP 9BC
C B. M.
1 YA OO61as XuMHYecKas TEXHOJIOTHUs OJIMMEPOB yueOHOe nocobue 2019 3BC «Jlaub»
2 C B. M. dusuko- €CKHe METO CClIe10Ba
YTATHH HMIMKO-X HMHHACCKUC METOJRL HCCICROBAHHA y4eOHOoe Tmocooue 2019 9BC «Jlanp»
MOJIMMEPOB
3 bopraukos B. I Teopernueckne OCHOBBI M TEXHOJIOTHUSA HeBHOE HOCOGHE 2019 9BC
nepepadOTKH IIIACTHYCCKUX MacC Y "ZNANIUM.COM"
4 VYautun H. B TexHonornyeckue mpouecchl NOJIyYEeHUs U IbC
2 p i yueGHOE mocobue 2016 "|PRbooks"
nepepaboTKH MOJIMMEPHBIX MATEPHATIOB
S Cupotkun O. C IbC
p T OCHOBBI COBPEMEHHOT'O MaTEPHUATIOBEICHUS yuebHoe rnocodue 2017 "ZNANIUM.COM"
6 | XykoB A.®D., Ky3nenos XVUMUYECKUE METO/IbI aHATTN3a Y4EeOHHUK 2020
B.B., Camopykosa O.JI,,
TumepOaen A.P.
8.2. JlonosiHuTEIbHAS JIUTEPATYypPa
Tun (yueOHHK, yueOHOE KoanuectBo B
Ne nocooune, yaeoHo- HAY4YHOIl OudInoTeKe
ABTOpBI, COCTABUTEIN 3arsnaBue (3aroji0BoK) I'on u3nanus
n/m MeTOANYECKOE IMoCcoDHe, / HamMeHOBaHHE
NPAKTHKYM, Ap.) IBC
1 JL NuHOBaMOHH a3BUTHUE MOJUMEPHOU
bennun U. JI OBallOHHOE pa3 € I10 €pHO yaeGHOE ToCOBHE 2018 ) QBC"
MTPOMBIITUICHHOCTH IPRbooks
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https://znanium.com/catalog/authors/zukov-aleksandr-fedorovic
https://znanium.com/catalog/authors/kuznecov-vladimir-vitalevic
https://znanium.com/catalog/authors/kuznecov-vladimir-vitalevic
https://znanium.com/catalog/authors/samorukova-olga-leonidovna
https://znanium.com/catalog/authors/samorukova-olga-leonidovna
https://znanium.com/catalog/authors/samorukova-olga-leonidovna

Tun (yueOHMK, yueOHOE

KoanuectBOo B

Ne nocooue, yueoHoO- HAay4YHOU OMOIHoTEKe
ABTOpBI, COCTABUTEIHU 3arsiaBue (3aroji0BoK) TI'ox w3nanust
n/n MeToauYecKkoe mocooue, / HaumeHoBaHue
NMPaKTHUKYM, Ap.) IBC
2

bespykos A. H.

Polymer Structure and Chemistry. (Ctpykrypa
U XUMHUS [TOJIUMEPOB)

yaeOHoe mocobue

2017

9BC "IPRbooks"
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8.3. Ilepeuennr mpodeccHoHAIBLHBIX 0a3 TaHHBIX M HMH(POPMAIHOHHBIX CHPABOYHBIX
CUCTEM

- American Journal of Engineering and Applied Sciences. Peyensupyemuvlii scypran
- nyonuKyem pe3yibmamsl UCCAeO08AHUL 8 0DIACIU UHICEHEPHBIX HAVK (NPUKIAOHas usuxa u
NPUKIAOHAS  MameMamukd, —aemomMamu3ayus U ynpasieHue, XUMUYECKas MexHoN02Us,
KOMNbIOMEPHAST MEXHUKA, UHQDOPMAMUKY, UHIICEHEPHble OaHHble U paspabomKa npocpammHo20
obecneyeHus, IKONOSUYECKASL UHHCEHEPUsl, DJeKMPOMEXHUKA, NPOMbIULIEHHAS UHICEHePUs,
UHGOpMayUoOHHbIE MEXHOI02UU U UHDOPMAMUKA, MAMEPUATO8edeHUe, USMEPEHUe U Mempoaocusl,
MawuHocmpoenue, — MeOUYUHcKas  usuka,  dHepeemuka,  0bpabomka  CucHalIO8 U
menexommynuxayuu: http://thescipub.com/journals/ajeas

— Philosophical Transactions. JKypuan  npedocmasnsiem c60600ubiti docmyn K
HAYYHLIM NYOTUKAYUAM NO Ce0VIOWUM MeMaM: UHJCEeHepHble, (hu3uieckue, mamemamuyecKue
nayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). JKypuan
npeocmasiiem cmamv ¢ pe3yabmamam HaAyuHblX UCCIe008aHUL 8 00IACTU UHIHCEHEPHBIX HAYK
(Mamemamuka, — 31eKMPOMEXHUKA, MAUUHOCMPOeHUe, IHepPeemuKd, — d8moMoOULeCmpoeHue,
ouoxumuveckas UMIICEeHepus, CMpOUmenbHasl UHIICEHepUs u m.o.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

- DOAJ. Pecypc, komopsiii obecneuusaem 00cmyn K nOJHOMEKCMOBbIM IJIeKMPOHHbIM
JACYPHAAM NPeOHA3HaueH OJisi NOUCKA NO HA36anuto cmamvu (dicyprana) unu no meme. DOAJ
Cmasum yenvio 6cecmopoHHee OC8eUjeHUue HAYYHOU NePUOOUKU, HAXOOSWeUCs 6 OMKPbIMOM
oocmyne u UCHOAb3YIOWel onpedeiieHHble Mepbl, 2apaHmupyrowue O00CMOUHOe Kayecmeo WX
conepxanus: https://doaj.org/

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Hanmenosanue IO PexkBU3HUTEI uoron:)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JeiicTBusl, OecCpoUHbIi
2 Office Standart Horosop Ne 690 ot 19.05.2015r., cpoxk

neiictBusi, 6eccpounsiif; Jlorosop Ne 727
or  20.07.2016r., cpok  pgeucTBus,
O6eccpouHbIl

8.5. Onucanne MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKHUX U
N Ap- 061EKTOR /1713 NPOBECHHsI . IlepeyeHb 0CHOBHOTO 000PY10BaAHMS
/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
NMOMeIIeHUH ISl CAMOCTOATEIbHOMI
padoThI o0yuaomuxcs (HOMep ayaAnTOPHN)
JIaGoparopus "[Iporieccs! u anmaparhbl Croubl YYEHUYECKHUE, CTOJIBI
3alIUThl OKPYKAOIIEH CpeIbl'”. KOMITBIOTEPHBIE, CTYJbS. JIOCKa
1 qu6Hav;1 ayJIUTOpUs AJI IPOBEICHUS NepeBIKHASL, MPOEKTOP, HOYTOYK, 9KpaH
3aHSATUN CEMUHAPCKOTO THIA. MEPEHOCHOH, yCTaHOBKa
VYuebHas ayIuTopus 11l KypCOBOTO TEXHOJIOTUYECKOIO KOMILJIEKCa,
MIPOEKTUPOBAHMSI (BBITIOJTHEHHS KyPCOBBIX MO3BOJISIIONIAs CHU3UTH PACIPOCTPAHEHUE
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HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKHUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)
pabot). YueOHast ay1uTopus A MPOBEACHUS | adpOAUCIIEPCHON CUCTEMBbI B
TPYNIOBBIX U WHAUBUIYAIbHBIX IIPOCTPAHCTBE, [1K-7, CTEH]L
KOHCYJIbTAIM. YdeOHas ayaAuTOpus ISt nHpopManoHHBIH 11/a467.
IIPOBEJICHUS 3aHATUHN TEKYIIETO KOHTPOJIS U
poMeskyTouHoi arrectamun. (A-409)
Jlaboparopus "BeICOKOMOIEKYIISIpHBIC Cronbl 1a00OpaToOpHBIE OCTPOBHBIE; CTOJ
coenuHeHM". YueOHas ayTMTOPHS IS 71a00paTOPHBIN BBICOKHH ; CTOJ JJISI BECOB;
IIPOBEACHUS 3aHIATUI CEMUHAPCKOT0 THIIA. mkagsl  BeITSDKHBIE  [S500LIB;  Bechl
VYyeOHas ayuTopHs 111 KypCOBOTO aHanutHyeckue Shinko220 cyrmmabHBIIT
MIPOEKTUPOBAHUS (BBITOTHEHUS KYPCOBBIX mKad Snol 58/350; CTOJ
pabot). YueOHast ay1uTopusi Al IpOBEACHUS | BUOPOYCTONUNBEII; mKagwI TUTS
TPYNIOBBIX U WHAUBUIYAIbHBIX XUM.peaTHUBOB; TyMOBbI JJs MOCYIbl U
9 KOHCYyJbTalMil. YueOHas ayuTopus AJis XUM.PEaKTUBOB; PErYJSATOpP HANPSIKCHUS
IIPOBEACHUS 3aHATHM TEKYIEro KOHTPOJIS U bI12100; ™arnutHass Memanka MMS;
npoMexyTouHoi arrectanuu. (A-220) TepMOoCTaT UTU4; ABTOKJIAB;
KOHAYKTOMETp  nopratuBHeli  MAPK-
603/1, IOCKa ayJIuTOpHAast
TPEXCEKIIMOHHAs; TaObypeThI
nabopaTopHble;  CTON  MPEnoJaBaTels
;XUMHUYECKas 1oCcy/Aa, OaHs MeCTUMEeCTHas
LOIP LB-160
3 [Tomemenne st camocToATeabHOU paboThl | CTOJBI, CTYIbs, KOMIIBIOTEPHI
obyuarormxcs (I'-401)
Jlabopatopuss «YTunuzamuss u peuukiauHr | Paboune  crtomel  ymaGopatopHbie
OTXOJIOB. OCTPOBHOM nabopaTopHbIe
VYyeOHast ayautopust JUis  OPOBEICHHS | CTONBI,TaOypeThl,  JOCKa  ayJIuTOpHas
3aHATUI CEMUHAPCKOTO THIIA. (MenoBasi), CTOJ MPENoAaBaTENbCKUN
VYyeOHast ayautopust Ui TOPOBEACHMS | CTYJN IMpenojaBaTesbCcKUil , ceild ans
1a00paTOPHBIX PadOT. PEaKTUBOB, mkad na0opaTOpHBIH,
VYyeOnast  ayautopuss  ans KypcoBoro | cymmika Kb marnutHas memanka I10-
4 | IPOCKTHPOBAHHS (BbIMOJTHEHUsT  KypcoBbIX | 6100, nabopaTtopHble Bechbl, MOMKa , CTON

pabor).
YyeOnast ayautopus AJg  TPOBEACHHUS

TPYIIOBBIX u VHIUBUyJIbHBIX
KOHCYJIbTALIUI

VYuyebnast  aymutopust i TIPOBEICHUS
3aHATHI TEKYILETO KOHTPOJIA u

MIPOMEKYTOUHOU aTTecTanun.A- 423

JUIS  TUCHMJUIATOpa, MIKad A TOCYIIBI,
mkad  BBITSDKHOM  ,  cTON  JJIsd
BecoB,criekTpodoTomerp  Unico,  Bechl
TEXHUYECKHE, XUMHMYECKass CTEKJISHHas
nocyzaa, xummuueckas ¢apdoponas mocyza,
BOPOHKH, OIOPETKH, NMIIETKH, IIIPULIBI,
pEaKTUBBIL.
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