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IHosicuuTennLHAA 3aIHCKA

1. Meronnuyeckne ykaszaHusi coctaBieHbl Ha ocHoBe PI'OC BO mno HamnpaBieHHUIO
noarotoBku 04.03.01 Xumus, yTBep)KIESHHOTO MpHKazoM MwuHOOpa3zoBaHus W Hayku PD 17
utonst 2017 roga, Ne 671, yuebnoro miana B cocrase OIl mo Hanpasnenuto noarorosku 04.03.01
Xumus, npopuito «Heopranuueckas XuMusi 1 XUMUSI KOOPAUHALMOHHBIX COSAMHEHUIT.

2. leau u 3apa4n y4eOHOH TUCUUIJIMHBI (MOIYJIs).

Heabio pucuunauHbl (Moayns) «DU3NKO-XUMUYECKash MEXaHUKA JTUCTICPCHBIX CHCTEM)
SIBJISICTCSI TTOJITOTOBKA O0YYaIOIIEerocsi B COOTBETCTBUU C KBATM(PUKAIIMOHHON XapaKTepUCTUKON
OakamaBpa u pabounM yueOHBIM IIaHoM HampasieHus 04.03.01 Xumwus, 4Tto mpeamonaraer
OCBOCHHE O0O0y4YaeMbIMH TEOPETHYCCKHUX 3HAHUH B 00JIACTU OCHOBHBIX 3aKOHOMEPHOCTEH
o0pa3oBaHUs, CTPOCHUS U CBOWCTB JUCTICPCHBIX CHCTEM.

3agaun AUCHUNIHHBI (MOJYJIS):
- YCBOCHHE CTYJIEHTAaMH OCHOB (PH3UKO-XUMUYECKOM MEXaHUKHU JAUCIIEPCHBIX CUCTEM;

- O3HAKOMIJICHHUC C MCTOAAMH IPAKTHYCCKHX PACUYCTOB, IIPUMCHACMBIX B CI)I/I3I/IKO'
XMMHYSCKON MEXaHHKE

3. [lnanupyembie pe3yJabTAThl 00y4eHUS MO JUCHUILINHE «DU3UKO-XMMUYECKAash MeXaHUKa
JAUCTIEPCHBIX CHCTEM)

[Iporecc n3ydeHus: AUCHUIUIMHBI «DUZUKO-XUMUUYECKAsI MEXAHUKA JTUCIIEPCHBIX CUCTEM»
HampaBlieH Ha GOpPMHUPOBAHUE PIEMEHTOB CIEAYIOUIMX KoMIeTeHIH B cooTBeTcTBUU ¢ PI'OC
BO no nanpasnenuto noaroroku 04.03.01 Xummust:

IIK-1-t CnocobeH BbIOMpaTh TEXHUYECKHE CPEICTBA U METOAbl HUCHBITAHUN Ui
peuieHuss TEXHOJIOTMYECKUX  3a]ad, IIOCTABJICHHBIX  CIIEIUATUCTOM Oojee  BBICOKOM
KBaTM(UKAITTH

Pesynbpratel  opmupoBaHUS KOMIETEHIMH M IJIAHUpYyeMble pe3yibTaThl OOydeHHUs
MpeICTaBJICHBI B TaOwHIIE 1.

Ta6auna 1 — Iliianupyemble pe3yJbTaThbl 00y4eHust

Ne Kon KommnoHeHTBI
n/n KOMIIETEHIIM U KOMIIETEHIIMH, CTENMeHb UX Pe3yabTaThl 00yueHus
peajiu3auum
1. IIK-1-t KoMmmoHeHTEl KOMIIETCHIINH | 3Hamb:
Cnocoben COOTHOCATCSA C coAep:kaHueM | IIPHHIHAIBL ONPEACICHUA PEOJIOTHICCKIX
BBIOMPATh JUCITUIIITAHBI u | Apyrux (H3HKO-MEXaHHIECKHX
TEXHUUECKHE KOMIIETEHIMs ~ peanusyercs | CBOUCTB CHCTEM
cpeJcTBa U TOJHOCTBIO Ymems:
METOJIb1 BbIOMpaTh TEXHUYECKHE CPEJICTBA, a
HCIIBIT aHI/Iﬁ ISt TAKKC aHAJIU3UPOBATh U
UHTEPIPETUPOBATH PE3YNbTATHI
peI.HCHI/IH OKCIICPUMEHTOB 1 HUCHIBITAaHWI HA OCHOBE
TEXHOJIOTMICCKHX METOAOB (bHBPIKO-XPIMH‘IeCKOﬁ
3anad, MCXaHUKU JUCHCPCHBIX CUCTEM
MMOCTaBICHHBIX Bradens:
CIICHATIUCTOM METOJI0JIOTHEHN BEIOOPA ONTHMAIBHOTO
60Hee BBICOKOI;'I METO/Jia UCTIBITAHHUA KOHKPETHOI'O
KBaJII/I(I)I/IKauI/II/I 00BEKTa ¥ METOAMKON €T0 MPOBEICHIS
Hnouxamoput cihopmuposannocmu
KOMRemeHyuil 8 peanu3yemoil 4acmu:




INK-1-t-1. IlnaaupyeT OTIENIbHBIC
CTaIUM WCCIEIOBaHUS TPU HATUYUU
obmero mrana HHMOKP B wuwactu,
CBH3aHHOI\/JI C PCOJOrNUCCKUMU u

JIPYTUMU (PU3HKO-MEXAHUYECKUMHU
CBOMCTBaMH CHUCTEM
MnK-1-t-2 T'oroBur 3JIEMEHTHI

JOKYMEHTAIlMU, TPOEKThl IIJIAHOB M
nporpamm OTJIEeIbHBIX JTaroB
HHUOKP B 4actu, CBSI3aHHOH C
pEOIOTUYECKUMU u IpYTUMHU
(U3UKO-MEXaHUYECKUMU
CBOMCTBaMHU CUCTEM

IK-1-1-3. Beibupaer TexHHUECKHE
CPEICTBA U METO/bI UCTIBITAHUH (13
HabOpa UMEIOLUXCS) JUIs PEeILICHUs
nocraBieHHBIX 3a1a4u HUOKP B
YaCcTH, CBSI3AaHHOM C ONpeieTICHuEM
PEOIOTHYECKHX U APYTHUX (HPU3HKO-
MEXaHUYCCKHUX CBOUCTB CUCTEM

Taéauna 2 - TemaruyecKuii JIaH

Ne /it HaumeHnoBaHnue u conepxaHue caMOCTOSTENbHOM Kon-Bo Homep n HaumeHOBaHUE pa3ienoB
paboThI 4acoB JIUCIUTUIAHBI

3 Kypc, 6 cemecTp

1 THunb! AUCTIEPCHBIX CUCTEM, UX 3HAUCHHE 8 2-3. JlucnepcHbIE CUCTEMBI, HX
B IIpupoie u TexHuke. IloBepxHocTHas o01mas KiaccupuKanus u
JHEPrusl, METO/bI ONPEICICHUS cBoucTBa. [ToBepxHOCTHBIE
MIOBEPXHOCTHOT'O HATSKEHUS. SBJICHUS B AMCIIEPCHBIX

cucremax. [IoBepxHocTHast
SHEPIUs U €€ NPUpOJa.

2 Nneanbno ynpyroe teno ['yka. 1 5. Peonornueckuit MeTo1
NneansHo Bszkoe Teno HproToHa. UCCJIEIOBAHMSI CTPYKTYPBI
WneanpHo nnactuueckoe teno Cen- aucnepcHbIX cucteM. OCHOBHbBIE
Benana — Kynona. MIOHSTHSI U UCATIBHBIE 3aKOHbI

peoJIOTH.

3 Mopaeinb ynpyroBs3Koro Tena 1 6. MonenupoBanue
Makcgemia. Mojienp BI3KOynpyroro PEOJIOTUYECKUX CBOWCTB TEJI.
tena KenpBuna-doiirra. Mogenn
BSI3KOIIACTUYECKOTO Tena buHrama.

[ToaroroBka Kk KOHTPOJIbHOM paboTe Nel

4 TukcoTponus u peonekcusi. Moaenb 2 7, 8. Knaccudukaruun
OctBanbna-Belinsa. YpaBHeHus JUCIIEPCHBIX CUCTEM 110
OiHmrelHa, [{rayaunrepa. CTPYKTYPHO-MEXAHUYECKUM
CootHomenne Mapka-Kyna-XayBuHka. CBOMCTBaM. BA3KOCTb KUIKHUX
[TonroroBka Kk KOHTpOJIbHOU paboTe Ne2 arperaTMBHO yCTOMYMBBIX

JUCIEPCHBIX CUCTEM
5 SlBnenue cunepesuca. 4 10. Peonoruveckue cBoicTBa

npuMepe aedacrtpa.

TuIbl MUHEPAIIBHBIX BSKYIIUX.
MexaHu3M TBEpEHUS BSDKYIIUX HA

TBEPJI00OPA3HBIX CUCTEM.
ObpazoBanue CTpyKTyp npu
TBEPJICHUH MUHEPAIbHBIX




BSDKYILIUX MaTE€pPHAaoB.
Kommno3uimonsie MaTepuaibl.

VYpasuenue ['puddurca. dpdexr
a7coOpOLIMOHHOTO MTOHIKEHUS
MPOYHOCTHU BEPIBIX TEIL.

13, 14 Dddext Pedbunnaepa.
CTpyKTypHO-MEXaHUYECKUE
CBOMCTBA KPUCTAJIJIOB.
Teopernueckas u peaiabHas
IIPOYHOCTH TBEPABIX Tell. Poib
peanbHON CTPYKTYPHI TBEPAOTO
TeJa U BHEUIHUX YCJIOBHM B
nposiBieHuu 3 dexTon
a/IcOpOLIMOHHOTO BJIMSHUS Ha
MEXaHUYECKHUE CBOMCTBA
TBEPABIX TEI.

MexaHOXUMHUYECKUE SIBICHUS npu
TOHKOM HU3MCJIBbYCHUU.

18, 19 OcHOBBI MEXaHOXUMUH.
JlucrieprupoBaHue u
MEXaHOAKTHUBAIIUS TBEPJBIX TEI.
DU3UKO-XUMHYECKHE SIBJICHHUS,

COIMPOBOXKAAOIINE TOHKOC
JUCTICPIrUPOBAHUC U
MCXAaHOAKTHUBALIUIO TBEPABIX
TCII.

Bcero 3a cemectp:

28

PEKOMEHAYEMASA JIMTEPATYPA

Haspanne yueOHHUKOB,
No o ABTOpBI
YUeOHBIX MOCOOUH U APYTHX W3narenscTBO Ton u3nauus
n\n (o pen.)
HCTOYHUKOB
1 2 3 4 5
OcHoBHas JuTepaTypa
1. | KommonaHast XuMusi. B.JI. Cymm Academia 2013
E.A. lllykun, A.B.
2. Kosutonmguas xumus. [lepuos, E.A. M.: Brlcmas mkoia 2007
AwmennHa
dusnueckas U KOJUIOUIHAS Kpyroixos I1. M.,
3. A XackoBa T. H. M.: Beiciiag mxosna 2007
XAMUS
Hanoxumusa
http://www.studentlibrary.ru/
4. | book/ISBN9785211053724.h I'.B. Ceprees M., Yuusepcurer. 2007
tmI1?SSr=010134171b106b0b
2512518
JlonoJIHUTEILHAS JIUTEPATypa
l'enspman M. U.,
1. Kommonanas xumust Kosanesnu O. B., Jlane 2003
IOctparos B. I1.



http://www.studentlibrary.ru/book/ISBN9785211053724.html?SSr=010134171b106b0b2512518
http://www.studentlibrary.ru/book/ISBN9785211053724.html?SSr=010134171b106b0b2512518
http://www.studentlibrary.ru/book/ISBN9785211053724.html?SSr=010134171b106b0b2512518
http://www.studentlibrary.ru/book/ISBN9785211053724.html?SSr=010134171b106b0b2512518

[IpakTukym no
KOJUIOMJHON XUMUH :
MeTtoauueckue yKazaHus
Y 33JIaHVsI K BBITTOJIHEHUIO
1a00paTOPHBIX padoOT ISt
CTYJCHTOB CIIEIUATBHOCTH
020101 "Xumus"

[Teyenrox C.1.

MypmaHck :
MI'TY

2011

DOU3NKO-XUMHUS
HAHOCTPYKTYPHBIX
MaTepuasoB
http://www.studentlibrary.
ru/book/M1S044.htmI?SSr
=010134171b106b0b2512
518

JIésuna B.B.

M. : MUCuC

2010



http://www.studentlibrary.ru/book/MIS044.html?SSr=010134171b106b0b2512518
http://www.studentlibrary.ru/book/MIS044.html?SSr=010134171b106b0b2512518
http://www.studentlibrary.ru/book/MIS044.html?SSr=010134171b106b0b2512518
http://www.studentlibrary.ru/book/MIS044.html?SSr=010134171b106b0b2512518

COJIEP’)KAHUE U METOJNYECKUE YKA3AHMS K U3YUEHUIO TEM
T CHATITAHBI

Tema: 1
Bonpocwt onsa camokonmpons:.
1. Knaccudukanus TucrepcHbIX CUCTEM.
2. IloBEpXHOCTHBIE SIBJIEHUS B JUCIIEPCHBIX CUCTEMAX.
3. [ToBepXHOCTHOE HATSHKEHUE U METOJIBI €T0 ONPECICHUS

Pexomennyemas nurteparypa:
OcHoBHast:
1. B.J. Cymm Komnouanas XxumMus.
JlononHuTenpHas:
1. T'envdman M. U., Koanesuu O. B., FOctparos B. I1. Komnonnnast xumus

Tema: 2
Bonpocwel onsa camokonmpons:.
1. OcHOBHBIEC TIOHATHS U UICATLHBIC 3aKOHBI PEOJIOTHH.

Pexomenayemas nureparypa:
OcHoBHas:
1. E.JA. yxun, A.B. [Tepuos, E.A. AmMenuna Komnounanast xumusi.

Tema: 3
Bonpocwl onsa camokonmpons.
1. Meroapl MOJECTUPOBAHUS PEOJIOTHUESCKUX CBOMCTB TEJL.

Pexomennyemas nurepatypa:
OcHoBHas:
1. E.A. Ulykun, A.B. Ilepuios, E.A. Amenuna Konnouanas Xumus.

Tema: 4

Bonpocwt onsa camoxkonmpons.

1. Knaccudukanuu IUCrepCHBIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKHM CBOWCTBAM.

2. BSI3KOCTB JKUJKHX arperaTUBHO YCTOMYMBBIX IUCIIEPCHBIX CUCTEM.

3. Peonoruyeckue cBOMCTBA CTPYKTYPUPOBAHHBIX KUAKOOOPa3HBIX cucTeM. Peonornueckue
KpUBBIE CyCIIEH3UM KBapIla B CMECH TETPAXJIOpITAHA U CMECH TETPpaOpOMITAHA.

4. Peonornueckue KpuBble 151 AUCHIEPCUH OXPa-BOJIa.

Pexomennyemas nureparypa:

OcHoBHas:
1. Kpyrmsakos I1. M., XackoBa T. H.®u3nueckas u KOJJIOUIHAS XUMHUS
JononHuTenbHas:

1. 'enbpman M. U., Kosanesuu O. B., FOctpatos B. I1. Konnonanas xumus

Tema: 5
Bonpocwi 0na camoxonmpons:.
1. Peonornueckne cBOCTBa TBEPIOOOPA3HBIX CUCTEM.
2. CBOICTBa INIMHUCTBIX MUHEPAJIOB KaK MPUPOIHBIX AUCTIEPCHBIX CUCTEM.
3. OGpa3oBaHue CTPYKTYp MPHU TBEPJACHUN MUHEPATBHBIX BSIKYIITUX.
4. Komno3unnoHHble MaTepuansl. Bynkanuzanus.
PexoMennyemas nuteparypa:



OcHoBHast:

1. Kpyraskos I1. M., XackoBa T. H.®u3nuueckas v KOJUIOUIHASI XUMUS
JononHuTenpHas:

1. l'enppman M. U., Koanesuu O. B., IOctpatos B. I1. Kommonanas xumus

Tema: 6
Bonpocul ona camokonmpons.
CtpyKTypa U MEXaHMYECKHEe CBOMCTBA KPUCTAILIIOB.
1. Dddexr Pebunnepa.
2. 3aKOHOMEPHOCTH aJICOPOIMH MOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
3. [ToBepXHOCTHBIC SIBIICHUS B METAILIAX.
4. BnusiHue NmpUpOAbl TBEPIOTO Tejla U Cpelbl Ha IMPOSBICHUE aJCOPOLIMOHHOTO MOHMKEHUS
MPOYHOCTH.
5. YcnoBus nposieinenus 3¢ dexra Pedunaepa.
6. [InactudunrpoBanre METaJIOB MO JeicTBUEM opranndeckux [TAB.

Pexomennyemas nureparypa:
OcHoBHas:
E.JI. lllykun, A.B. Ilepuos, E.A. Amenuna Komtongnas xumust. 1.
JlononHuTenbHAas:
1. JIéBuna B.B. ®u3uko-xumus HAHOCTPYKTYPHBIX MaTepUaioB

Tema: 7
Bonpocwi 0na camoxonmpons.
1. 3akoHOMepHOCTHU AUCIEPTUPOBAHUS TBEPIBIX TEI.

Pexomennyemas nureparypa:

OcHoOBHas:

1. E.. lllykun, A.B. Ilepros, E.A. AMenuna Komutongnas xumus. 1.
JlonomHuTENEHAS:

1. JIéBnHa B.B. ®u3nko-XxuMus HAHOCTPYKTYPHBIX MaT€pHajoB



10.

11.

12.

13.

14.

15.

METOANYECKUE YKA3AHUSA K BBIITIOJIHEHUTIO
KOHTPOJIBHBIX PABOT
3aj1auu Juisi KOHTPOJBHBIX PaboT.
YeMy paBHsSETCS BSI3KOCTh HJCATbHOM >KMIKOCTH (B Iya3ax), €CclId IpU HaJOKEHUU
Hanpsoxerus P = 40 Ia ckopocts passuTust xepopmaruu cocrasiser 8000 ¢?
Onpenenuth BSI3KOCTh CTPYKTYPUPOBAHHOM JKUIKOCTH (B Ilya3axX), OIKMCHIBAEMOM
MOZeNIbI0 MakcBesuia, MOyJb YIPYrOCTH KOTOPOM cocrasisieT E = 5102 Tla, eciu 3a
Bpems T = 0.055 ¢ HayanibHOE HanpsikeHue P, = 600 JMH CM 2 yMeHbImiIoch 10 P =200
I[I/IH'CM-Z.
Boeraucnuts Bpems penakcanuu aepopmanuu U BS3KocTh B Ila-c ympyrossizkoro tena
KensBuna-®oiirra, ecnu 3a Bpemsa T = 0.28 ¢ npu noctroaHHoM HamnpsbkeHuu P, = 250 Ila
BEJIMYMHA OJHOMEpHOH aedopmarmu y cocraBmna 0.92. Moxyns ynpyroctu E paBen
2000 auH-cM 2.
Onpenenutb npeaen Ttekydectd Pt B Ila ¥ HBIOTOHOBCKYIO Bsi3kocTh M B Ila-c
BSI3KOIJIACTUYECKOTO Tejla buHrama, eciau npu npuiokeHHOM HampsbkeHun P = 1400
JMH-CM 2 CKOpOCTH Jie(hopMaIiu COCTaBIAET 3.5 ¢!, Tlnacruueckas BA3KOCTH n* paBHa 15
ITa-c.
BbraucnuTs MOAYNb YIPYrocTH UACATBLHO YIPYTroro Teja B JMH"CM 2, TpH YCIIOBHUH, YTO
npriiokeHHoe Hanpsbkenue P = 684 [1a, a oqaoMepHas nedopmanus y = 0,14.
HpioToOHOBCKasi BSA3KOCTh BSI3KOIUIacTH4eckoro Tena bunrama paBua m = 19,9 Ila-c.
Brruncnuth mpuiokeHHoe Hampsbkenue P u mpenen tekydectu Pr B JMH cM 2, ecin

*
TTacTUYeCKas BA3KOCTh paBHa 1| = 16,4 Tla-c, a ckopocTh nedopmaruu cocrtaBiser 7,8
-1
c .

Boruncnute MOAyNb yIIPYrocTu CTPYKTYpUpOBaHHOW >kuakocTH (B I1a) ¢ BA3KOCTBIO M =
88 I1, ecnu 3a Bpems t = 0.191 ¢ HauanpHOe HanpsikeHue P, = 223 [la ymeHbpLImiIocs 10
P =31 I1a. CtpykTypupoBaHHas XHIKOCTb ONUCHIBACTCA MOJEIbI0 MakcBesa.
Onpenenuts Moaynb ynpyroctu (B Ila) u Bsskocts ( B Ila-c) tena KenpBuna-®oiirra,
€CJIA IIPH MIOCTOSIHHOM HanpsbkeHuu P, = 2311 i eM 2 3a Bpems T = 0.093 ¢ BenmnunHa
oJHOMepHOi nedopmanuu y = 3,12. Bpems penakcanun nepopmanuu 6 = 0,207 c.

9. BoruncnuTh 0JTHOMEPHYIO epopMaltio UAEaIbHO YIPYTOro Tela, UMEIOLEro Mo1yJib
ynpyroctu E = 5- 10°  gum-cM”, ecid K HEMy NPWIOKEHO Hanpskenue P = 15- 10° Ia.
Onpenenuth HBIOTOHOBCKYIO BsizkocTh 1M B Il m  ckopocts  nedopmanuu
BSI3KOIJIACTUYECKOro Tena buHrama, ecim miacThyeckash BSI3KOCTb n* paBHa 183 II,
npeaen tekydectd Pr= 134,4 I1a, a npunoxenHoe Hanpsikenue P = 195,0 I1a.
PaccanTath MOJIyIIb YIPYTOCTH juciiepcn E B IMH:CM ™2, €CITH M3BECTHO, UTO BS3KOCT
mucnepeun = 9,3 Ila'c u 3a Bpemsa t = 0.34 ¢ HavanbHOEe HampspkeHue P, = 318 Ila
ymenbiniock 10 P = 17 I1a. /lucnepcus onucbiBaeTcss MOJENBI0 MakcBea.
Boruncnute  BsizkocTh  aucnepcun (B Ila'c), KkoTopas ONUCHIBaE€TCS MOJENbIO
ynpyrossskoro Tena Kenbpuna-@oiirra, eciu mpu NOCTOSHHOM HanpsbkeHuu P, = 294,7
[Ta 3a Bpemst T = 0,069 ¢ BenuunHa omHOMEpHOW aedopmarmu Yy coctaBuia (0,92.
Monyns ynpyroctu E paBen 362 IMH-cM
Boruucnute ocratounoe Hanpsbkenue (B I1a) B ynpyroBsizkoi qucrepcuu, onuchbiBaeMoi
Mojtebio MakcBeruia, 3a Bpems T = 0.017 ¢, ecnim HadanmbHOE Hampsbkenwe P, = 734
Jz:[I/IH-CM'Z, BA3KOCTh paBHa 1 = 49,7 Ila-c, mogyns ynpyroctu E pasen 14,4 10% um-om”

Onpenenutb CKOPOCTh nedopMalui HUIeaTbHON KUAKOCTH, €CIM K HEW MPUIIOKEHO
Hanpspkenue P = 15,4 I1a, a Ba3kocts paBHa 1 = 0,23 I1.

Beruncnuts omHOMEpHYIO JedopMariiio W BpeMsl pENTakcalldid BS3KOYIMPYroro Teja
KenbBuna-®oiirra npu noctossHHOM HanpsikeHun P, = 64,7 Ila 3a Bpemsa t = 0.244 c,
ecyn BA3KOCTh paBHa 1 = 34,1 I, monyns ynpyroctu E pasen 18,9 I1a.
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29.

30.

BpluncianTe HBIOTOHOBCKYIO M INTACTUYECKYIO BSI3KOCTh Tena bunrama B Ila-c, eciou npu
MPUIOKEHHOM HampsbkeHun P = 4811 H CM? 1 npeaene tekydectu Pr = 1948
JHH" CM 2 ckopocTh aedopmanuu cocrapiser 16,4 ¢t

Bbruucnuts Bpems penakcanuu aepopmanuu U BS3KocTh B Ila-c ympyroBsizkoro tena
KenpBuna-®oiirra, ecinu 3a Bpems T = 0.28 ¢ npu noctossHHOM Hanpsbkenuu P, = 250 I1a
BEJIMYMHA OJHOMEpHOU aedopmarun y cocraBuwia 0.92. Moayne ynpyroctu E paBen
2000 ,Z[HH-CM_Z.

Onpenenuts mnpenen Ttekydectu Pr B Ila u HbploTOHOBCKyro BsizkocTh T B Ila-c
BA3KOIUIACTUYECKOr0 Tejaa buHrama, eciau npu NpuiIoKeHHOM HanpsbkeHuu P = 1400
JH-CM CKOpOCTh eopManiuu cocTaBisieT 3.5 ¢!, Ilnactiueckas BI3KOCTb n* paBHa 15
I1a-c.

Onpenenuts koHcTaHTy K momenu OctBanbaa-Beiinss M HbIOTOHOBCKYHO BSI3KOCTH (B
nmya3ax) JWIATAHTHOW JKHJIKOCTH, €CiM Tnpu HampsbkeHun P = 27.5 Ila ckopocth
nedopmaruu cocraiser 1.9 ¢t [Tapametp n pasen 3.

BeruucnuTe BSI3KOCTH 1| M YAENBHYKO BS3KOCTb My, U1 10.7% pactBopa nomumepa
COTNIACHO YpaBHEHWIO MapThHa, ecii XxapakTepucTHaeckas Bs3koctb [1] = 0.69 (%)™,
noctostHHast Maptuna Ky = 0.08, Bsi3kocTh pacTBOpHUTENS M, = 8.4 I1.

3. BeruncnuTh cornacHo cooTHolneHuo Mapka-Kyna-XayBuHka MOJEKYISIPHYIO Maccy
[OJIMMEpa, eCIIM €0 PACTBOP MMEET XapaKTepHCTHYecKyro Bsiskocts [1] = 19.8 (%)™,
nocrosinnas K = 3.96 (%)™ (r)'ll?’-(Monb)ll 3,

VYnenvHas Ba3kocTh 0.12 % pacTBopa moimMepa, UMEIOLIEro MaloukoodpazHyto hopMmy
M MOJNeKyIspHylo Maccy M = 119 r-momp™, cocraBiser Nya = 22.40. Ha ocHoBe
ypaBHeHus lltaynuHrepa onpeneinTh MOJIEKYJISIPHYIO Maccy MOJUMEpa 3TOT0 e psja,
eciu 0.09 % pacTBOp 3TOro0 NOIMMEPa UMEET YACIbHYIO BA3KOCTh 12.43.

Onpenenuts nocrosiHHyto Maptuna Ky st 6,2% pactBopa mnonumepa, yiaeiabHas
BSI3KOCTH KOTOPOTO Ty, = 30,9, a Xxapakrepucrudeckas Bazkoctsb [1] = 1,15 (%)™
BbuMcauTh yIENbHYIO BS3KOCTH Ty, M OTHOCHTENIBHYIO BA3KOCTB Tom IS PacTBOpa
noaumepa ¢ koureHrpamueit C = 19,4 %, ecnu xapakTepuctuyeckas Bs3koctsb [1] = 0,95
(%)'1, nocrostnHas Maptuna Ky = 0,089.

HproTOHOBCKasi BSI3KOCTh AMJIATAHTHOM KHUJAKOCTH, KOTOpas OINKCHIBAETCS MOJEIIbIO
OctBanbna-Belina, pasaa n = 93 II. Onpenenuts nocrosHHyro K Mozpenum u ckopocTh
neopmanuu, ecnu Hanpsbkenue P = 100,7 I1a , Benmuunza mapamerpa N paBHa 2,8.
Omnpenenuts koHcTaHTy K momenu OctBanbaa-Beiins M HbIOTOHOBCKYIO BSI3KOCTH (B
nya3ax) IWIATAaHTHOW JKUIKOCTH, eciau Ipu HanpsbkeHun P = 27.5 Ila ckopoctb
nedopmaruu cocrasisiet 1.9 ¢t [Tapametp n pasen 3.

BeraucnnuTe BA3KOCTH 1| M YAENBHYIO BA3KOCTH My, Mid 10.7% pacTtBopa momumepa
COTNACHO ypaBHEHWIO MapTHHa, eciu XapakTepucTHueckas Bs3kocth [1] = 0.69 (%),
noctostHHast Maptuna Ky = 0.08, Bsi3kocTh pacTBOpHTENS M, = 8.4 I1.

OnpenenuTb CKOPOCTh Pa3BUTHS Ae(POpMaIIUN U HBIOTOHOBCKYIO BSI3KOCTH( B IT)
JAJTATAaHTHOM >KUAKOCTH, KOTOpasi ONUCchIBaeTcs Moienbio OcTBanbaa-Beitns, ecnu k Hei
npuioxeHo Hanpspkenue P = 165,7 Ia. [Tapametp n pasen 3,1 ; Benuunna K = 2,95
J:[I/IH-CM'Z-C3‘1.

Beraucnnts Bsa3kocTh pacTBopa nonumepa (B I1), a Takike ero yienbHyr Ny, 1
OTHOCHUTEIIBHYIO BSI3KOCTB Moy, €CIIM KOHLIEHTpanus pactsopa C = 7,78 %,
XapakTepucTrueckas Bs3kocthb [1] = 0,84 (%)'1, nocrosiuHas Maptuna Ky = 0,143,
BSI3KOCTh PaCTBOPHTENS 1, = 16,4 [1a-c.

PaccunTtath HBIOTOHOBCKYIO Bsi3kocTh B Il W ckopocTh pasButus aedopmaruu
MICEBAOIIACTUYECKON >KUIKOCTH, KOTOpas ONHcChIBaeTcsa Mmozenbio OctBanbaa-Benmns,
ecnu npuioxkeHHoe HampsbkeHue P = 154,3 Ila, mapamerp K paBen 265 ,Z[I/IH'CM_Z'CUZ,
napaMetp N paseH 0,5.



KOHTPOJIBHBIE BOITPOCBHI

1. JlucnepcHble CUCTEMBI, UX 001Iast KiIacCU(PHUKALMS U CBONCTBA.

2. IIoBEpXHOCTHBIE SIBJIICHUS B JUCIEPCHBIX cucTeMax. [IoBepXHOCTHAsA SHEPTUs U €€ IPUPOAA.
3. IToBepXHOCTHOE HATSKEHUE U METO/IbI €I'0 ONPEIEIICHUS.

4. OcHOBHbIE NOHATHS M UJACAIbHBIE 3aKOHBI peosoruu. MneanpHo ympyroe Tteno I'yka.
NneanbHo Bsizkoe Teno HeroTona. MneanbHo nmnactuueckoe Tesno Cen-Benana — Kyinona.

5. MoaenupoBaHHe PEOJOTMYECKHMX CBOMCTB Tesl. Mojenu ynpyroBsi3Koro tejia MakcBeiuia,
B3KOynpyroro rena KenbBuHa-@oirra, BI3KOIIACTUYECKOro Tesia bunrama.

6. Kiaccupukanum AHUCIEPCHBIX CHUCTEM IO CTPYKTYPHO-MEXAaHHMUYECKHUM  CBOICTBaM.
KoHnaeHcannoHHO-KPUCTAIUIM3AMOHHBIE M KOAryJISILIUOHHBIE CTPYKTYpbl. TUIMYHBIE KpUBBIE
TEUEHUS JKUAKOOOpa3HbIX U TBEPA0OOPA3HBIX Tel. TUKCOTPONHS U PEONEKCHS.

7. BA3KOCTb JKUJIKHUX arperaTUBHO YCTOWYMBBIX JUCIEPCHBIX CUCTEM. Y paBHEHMsI DHHIITENHA,
[IItaynunrepa, coorHonienue Mapka-Kyna-XayBuHka. YpaBHeHre MaprtuHa.

8. Peonoruueckue CBONCTBA CTPYKTYpPUPOBAaHHBIX >KUIKOOOpa3HbIX cHucTeM. Peonornyeckue
KpHUBBIE CYCIIEH3UI KBaplia B CMECH TeTpaxJiopaTaHa U cMecH TeTpabpomiTaHa. Peonoruueckue
KPUBBIE JUIsl TUCIIEPCUU OXpa-BOJaA.

9. Peomormueckne CBOWCTBa TBEPIOOOpPA3HBIX CHUCTEM. THUNHYHBIE KPHUBBIC TEUCHUS
TBEP1000pa3HbIX TUCIEPCHBIX cucTeM. ['enu, cTyqHu. SIBIeHne cuHepes3uca.

10. CoiicTBa NMIMHUCTBIX MUHEPAJIOB KaK IPUPOIHBIX AUCIIEPCHBIX CUCTEM.

11. OOpa3zoBaHue CTPyKTyp 1pHU TBEPACHUM MHHEpPAIbHBIX BsOKymuxX. CrekaHue.
CtpykTypooOpa3zoBaHue B OJIUMEPAX.

12. KoMmno3unroHHble MaTepuaiibl. Bynkanuzamusi.

13. CrpykTypa M MEXaHMUYECKHE CBOWCTBA KPHUCTAJUIOB. PacTsDkeHHE MOHOKPHUCTAIUIOB U
MOJIMKPUCTAIUIMYECKUX Ted. TeopeTnueckas M peajibHas MPOYHOCTh TBEPABIX TeNl. YpaBHEHUE
I'puddurca. Jucnokanun.

14. D¢ dexr Pebunnepa. OnpIThl ¢ MOHOKPUCTAIUIAMH [IMHKA.

15. 3aKOHOMEPHOCTH a/1cOpOLIMK TTOBEPXHOCTHO-aKTUBHBIX BeriecTB. [Ipasuno roxmno-Tpayoe.
VpaBuenue ['u66ca. Ypasuenue JIrnrmropa.

16. IToBepxHOCTHBIE SIBJIEHMSI B MeTamiax. AjcopOuusi Ha TBepJAOW MOBEPXHOCTH. [IpuumHbI
MOHMKEHUS IPOYHOCTH METAJLIIOB.

17. BausiHue mpHUpOJbl TBEPAOro Teja U Cpellbl Ha MPOSIBICHHE aJICOPOLIMOHHOTO MOHM)KEHUS
npoyHoctd. HoHHBIE KpucTamibl. MoJekyaspHble KpuUCTaibl. MeTaulbl U HEeKOTOpbIe
KOBaJIEHTHbIE KPUCTAJLIIBI.

18. VYcnoBus mnpossinenus d¢pdexkra Pebunaepa. Kunernueckue ycnosus. BrusHue
TEMIIepaTyphbl, CKOpocTH aedopmaruu, npumecei. JleiictBue paauanuu.

19. ITnactTudunupoBaHne METAIIIOB MO IelcTBUEM opranndeckux [1AB.

20. 3aKOHOMEPHOCTH ITUCHEPrUpOBAaHUS TBEPAbIX TeNl. AMNMaparbl JUid AUCIEPTUPOBAHUS U

MCXaHOaKTHUBaIluu. OcHOBHBIC 3aKOHOMCPHOCTH MCXAaHOAKTUBAIIUN MUHECPAJIOB.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bomnpocs! k 3auery
JucrniepcHble cucTeMBbl, MX 0011as Kiaccu(UKaus 1 CBOWCTBA.
[ToBepXHOCTHBIE fABJIEHUS B AMCIEPCHBIX cucTeMax. [loBepxXxHOCTHas sHEprus u ee
IpUpoJa.
VYpaBuenue Jlamaca m  xamwuisipHble 3¢ ¢ekTel. YpaBHenue Tomcona (KenbBuna),
HEPECHIIIEHUE U 3apo/IbllIe00pa3oBaHue.
Peosornueckuii MeToj HCCIENOBaHUS CTPYKTYPbl AMCIEPCHBIX cucTeM. OCHOBHBIE
HOHSITHS U UJCATIbHBIE 3aKOHBI PEOJIOTHH.
MoaenupoBaHue peoJIOrHYeCKUX CBOMCTB TEI.
Knaccugukanum 1ucrnepcHbIX CUCTEM 0 CTPYKTYPHO-MEXaHUYECKUM CBOWCTBAM
BA3KOCTB JXUIKUX arperaTUBHO yCTOMYMBBIX JIUCIEPCHBIX CUCTEM
Peonornueckue cBOWCTBAa CTPYKTYPUPOBAHHBIX KUJKOCTEN

Peonoruueckue cBoiicTBa TBEpA00OPa3HBIX CUCTEM

. CBoMCTBa IITHHUCTHIX MHUHCPAJIOB KaK ITPUPOJHBIX JHCIICPCHBIX CUCTEM

OOpa3zoBaHue CTPYKTYyp 0pH TBEPACHUM MHUHEPAIBHBIX BSKYIIMX MaTEpHUAaJIOB.
KoMmo3uImoHbsie MaTepuaibl.

Oddext Pedunaepa. CTpyKTYpHO-MEXaHHUECKHE CBOMCTBA KPUCTAIOB. TeopeTrdeckast
U peajbHas MPOYHOCTH TBEPBIX TEI.

Poib peanbHO# CTPYKTYpBI TBEPAOTO TeJla U BHEIIHUX YCIIOBHH B MposiBiieHHH () (HEKTOB
a7copOLIMOHHOTO BIUSHUS HA MEXaHUYECKHE CBOMCTBA TBEPBIX TEIl.

O¢dekT ancopOIMOHHOTO TOHWKEHUS TMPOYHOCTH B METAUIMYECKUX CHCTEMax U
YCIIOBUS €T0 MPOSBICHHUS.

BnusiHue opraHndeckiux MOBEpXHOCTHO-aKTHBHBIX BEIIECTB HA MEXaHHMYECKHE CBOMCTBA
meTaisoB. [InactudunmpoBane MeTatIoB.

AJCOpOIIMOHHOE TTOHWKCHHUE MPOYHOCTH HeMeTayuioB. [Ipormecchl aucrieprupoBaHus B
MIPUPOJIC U TEXHUKE.

OU3NKO-XUMHUYECKUE SBJICHHS, COMPOBOXKIAIOIINE TOHKOE IUCIEPTUpPOBaHUE U
MEXaHOAKTUBAIIMIO TBEPBIX TEI.

Ammapatel JUIS  TUCTICPTHPOBAHUS M MEXAaHOAKTHBAIMK TBEPABIX Teld. (OCHOBHBIC
3aKOHOMEPHOCTH MEXaHOAKTHBAIIMA MUHEPAJIOB.

[TonmyueHne HAHOKPUCTAIUIMYECKHX TMOPOIIKOB  (U3MYECKUMH UM XUMUYECKHUMH
METOIaMHU.

HonyquHe KOMITAKTHBIX HAHOKPHUCTATNIMYCCKUX MAaTCPUaJIOB.
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