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B ocHoBy H&CTOHLLI,QVI nporpamMmbl MOMOXKEHbI cnegyrowmne ANCUUNINHbL
XMMna  noanmmepos M NOJMMEPHBLIX KOMMO3NUWMOHHBLIX MaTEPUa/IOB, (bI/I3I/IKa
nonmmMmepos K1 MOMMEPHBLIX  KOMMO3ULUMOHHbLIX  MaTepuasioB W METOAbI
nccnegosaHNAa  noanMMepoBs M NMOANMMEPHbLIX  KOMMO3ULUWMOHHLIX  MaTepuasioB.
[aHHaa nporpamma ABndeTCs e,D,MHOVI Nno CMEXHbIM OTpacnaM HaykK -

XUMNYECKNM, CbI/I3I/IKO-MaTEMaTI/I‘-IeCKVIM N TEXHNYECKUM.



LUESTIN N SAOAYHN ANCUNTMTUHDI

Llensto Kypca "BbICOKOMONEKYNAPHbIE COeAUHEHUA" ABNAETCA 3HAKOMCTBO
acrnMpaHToB C OCHOBaMM HayKu O NOMMMEPax W ee BaXKHEWLUMMM NPaKTUYECKUMU
MPUIOXKEHNAMM, 3HAHME KOTOPbIX HEOOXOAMMO KaXKAOMY XMMMUKY, HE3aBUCUMO OT
ero y3Kow nocneayoLLein cneupanmnsamm.

OObeKkTMBHass  OCHOBa  (JOPMMPOBAHUA  (PYHAAMEHTa/IbHON  Hay4HOM
ANCUMNANHBL "BbICOKOMONEKYNAPHbIE COeAMHEHMA" 3aK/4yaeTcsd, B TOM, 4TO
MOSIMMEPHOE COCTOAHME - 0cobas (hopma CyLLecTBOBaHWA BeLLeCcTB, KOTopas B
OCHOBHbIX (PU3MYECKUX U XUMUYECKNX NPOSABNEHNAX KaYeCTBEHHO OT/INYAeTCA OT
HU3KOMONEKYNAPHbIX BellecTs. M03TOMy rfiaBHOe BHVMMaHWe B Kypce YAenseTcs
PacCMOTPEHUIO OCHOBHbIX CBOMCTB BbICOKOMOEKY/APHLIX COeAMHEHUIA OT/IMYHbIX
OT CBOWICTB HM3KOMOJIEKYNAPHBIX BelectTs. C OA4HOM CTOPOHbI, 60/bLUNE pa3Mepb!
N LenHoe CTPOEHWe MaKpOMOJIEKY/T 00yCnaBnMBalOT MOSABMIEHNE PsAfa BaXKHbIX
CneympnyecKnX CBOWCTB, KOTOpble OMNPeAenstoT MNPaKTUYECKYH LEHHOCTb
MO/IMMEPOB Kak MaTepuasioB, a Takke UX 6GMOMornyeckoe 3HadeHue. C apyrom
CTOPOHbI, XMMWUYECKME MNPEeBPaLLEHNS N CUHTE3 MOMMMEPOB OCYLLECTBNAKOTCA B
pesynbTate psAga O0ObIYHbIX XUMWYECKMX peakuuidl XOpOLIO W3BECTHbIX 13
OpraHNYecKom XMMUM HU3KOMOJEKYNSAPHBIX CoeAnHeHMn. OfHaKO, y4acTue B 3TUX
peakumax MakpoMOeKy/, MakpopaAuKasioB, MaKpPOMOHOB BHOCUT KayeCTBEHHO
HOBblE aCMeKTbl B PACCMOTPEHME OObIYHbIX XMMUYECKUX peakumid. JIeKUMOHHOMY
Kypcy  "BbICOKOMOMEKYNsipHble  COeAUHeHWUsA"  COMYyTCTBYeT  BbIMOSIHEHNE
acnvpaHTamy nabopaTopHbIX paboT, KOTOpble OXBaTbiBatOT BCE OCHOBHbIE
pasfenbl Kypca: CMHTe3 MOMVMMEPOB, XMMWYECKME MpeBpaLleHns, MexaHU4eckue
CBOMCTBa, CTPYKTypa MOMMEPOB, PacTBOPbl MOSMMEPOB, MOMN3NEKTPONNTLI. 10
KaXAOMy pasfefly acnupaHT BbIMOMHAET OAHY /1abopaTopHyro paboTy. Takum
0bpa3omM,  TeopeTMYeCKMe  3HaHMS,  MOJlyYeHHble  acnupaHTamy  npu
MNPOCNYLWMBAHUN  NIEKUMOHHOTO  Kypca,  3aKpennswTcd  NpuobpeTeHunem

MNPaKTN4ECKNX HaBbIKOB pa6OTbI C BbICOKOMONEKYNAPHbIMA COEANHEHNAMMN.



COLEP>XXAHVE JCUNMNNNHDBI

1 Xnumua noanmepos 1 NOMMMEPHbIX KOMMO3MLNOHHBLIX MaTepUasios.

1.1. BbICOKOMONEKYNAAPHblE  COeMHEHVUS KaK Hayka, 0ObekTamu
MCCNefoBaHNMn  KOTOPO  ABNAKOTCA  MakKpOMOSIEKY/Ibl WU CUHTETUYECKOTO W
MPUPOLHOTO MPOUCXOXAEHWNSA, COCTOSILLME M3 MHOTOKPATHO MOBTOPSHOLLMECS
CTPYKTYPHbIX eAVHULL, COeAMHEHHBbIX XUMWUYECKUMMU CBA3AMU, U COfepXKaliue B
rNaBHOW LIENK aToMbl YI/1eposa, a Takxke K1Copoja, a3oTta 1 cepbl.

Knaccugukauma v HoMeHKnaTypa MOHOMEPOB, OJIMTOMEPOB U MOIMMEPOB.
OCOGEHHOCTN WX XMMUYECKOro CTpoeHus. CUHTETUYeCKMe OpraHnyeckue,
aNleMeHTOpraHnyeckne, HeopraHM4eckme 1 NPUPoAHbIe NoSMMepsbI.

MonnancnepcHoCTb, MOMEKyNApHas Macca, CTereHb MonvMmepusalunn,
MOJIEKY/IAPHO-MaCCOBOe M MOJIEKY/IAPHO-YMC/IEHHOE pacrpefefieHre 0fIMroMepos
1 nonnvepos. CTepeoxmmus nosiMmepos.

12. Peakyunm MONyYeHWs  ONUIFOMEPOB U BbICOKOMOEKYAPHbIX
coefviHeHW. TMonvmMepu3aums 1 CononnMepusalnn: paavkaibHas, KaTvoHHas,
aHVOHHas " MOHHO-KOOPAMHALMOHHaS, 0COBGEHHOCTY yKa3aHHbIX
nosiMMepu3aLMoHHbIX npoueccos. [MonvMmepusauns B pacTBOpe, B Macce, B
CYCMNeH3uu, B 3My/IbCUK, B TBEPAOW (pase. TepMoAMHAMMKA MOMMEPU3ALMOHHBIX
MPOLIECCOB.

PagukanbHas nonvMepusauymst U ee mexaHusMm. CTpPOeHME MOHOMEPOB U
CMOCOBHOCTb MX K NOAMMepu3auuun, MeTofbl WHUUMMpoBaHus.  KnHeTuka
pagvKaibHOM MoIMMepu3auun 1 ypaBHeHNe CKOPOCTU nonnMepusaumun. BnvsHue
Pa3IMyHbIX (DAKTOPOB HA MOJEKY/APHYO Maccy W MOJIEKYNIAPHO MacCoBOe
pacnpegeneHve nonvmepa. MNoHATE 0 A/IMHE KUHETUYECKO LIENW.

NHrmebunTopbl 1 perynatopbl pagvkanbHoOn nonvmepmsauun. Ob6paTrMoe
MHrMbuposaHue. PaauKanbHas nonvMMepusauma  npu rayobokMx — CTeneHsx
npeBpaLLeHus. "enb-adhexT. Cnocobbl NpoBeAeHus pagvKanbHOM
NoiMMepr3aLmn: B Macce, pacTBope, TBepLoW (pase, B CYCNeH3usX.

AMYNbCUOHHAA  nonuMepu3aums 1 ee  0COBeHHOCTM. KuHeTMKa U

MeXaHN3MbI 3My]'IbCI/IOHHOI7I nosimMepnsadnn.



Cononmmepunsauas, ee MexaHn3M 1 OCHOBHble 3aKOHOMEPHOCTH, YpaBHeHMe
coctaBa cononumepa. KOHCTaHTbl COMoONMMMEPM3aLnm N X PU3NYECKUIA CMbICH.
CBA3b CTPOEHMS MOHOMEPOB C UX PeakLMOHHON CNOCOBHOCTLIO. BnunsiHne cpefpl,
faBneHna n temnepatypbl. Cxema Andpes v Mpaiica. CTaTUCTMYECKNE, NPUBUTLIE
1 6/10K-COMONMMEPDI.

MoHHas, KaTMOHHad W aHWOHHasA, nonumepusaums.  PeakUMOHHas
CNOCOOHOCTb MOHOMEPOB B MOHHBIX peakumax. KaTanmsaTtopbl U COKaTa/IM3aTopsbl.
MexaHn3mbl npouecca 0bpa3oBaHMe aKTMBHOIMO LIEHTPa, POCT U 06PbIB LEMW.
CKOpOCTY 3nieMeHTapHbIX peakunin. CKOpoCTb NPOLLECCOB KaTMOHHOW 1 aHWMOHHOW
nonumMepmsauuKn,  BAWAHME  Cpedbl W TemnepaTypbl  Ha  KUHETUKY W
NONNAMCNEPCHOCTL  Obpa3ytowmxca  nonumepos.  Mpumepbl  06pa3oBaHUA
«OKUBbIX» MOMMMEPHbIX LIEMNEN.

Cononvmepursauns KaTMoHHasi U aHMOHHas.

MoHHO-KOOpAMHALMOHHASA nonunMmepunsauma n ee 0COBEHHOCTM.
Katanusatopbl Lurnepa—Hatra. VIOHHO-KOOpPABHALMOHHAA MNoAMMepusaumsa Ha
JINTUEBBLIX KaTanmi3atopax.

MeTan/I0LEeHOBBIN KaTana, MeXaHN3M N KUHETUKA peakLniA.

CTepeoperynspHble MOMMMepbl U YCNOBUA WX MOMyyYeHUs. MexaHusm
cTepeocneumprnyeckoin NoNMMepunsaLnn.

MonnnpucoefnHeHue. MexaHuns3m o6pa3oBaHuS noNNypeTaHos,
NoNMKap6ammnaos v aNOKCUAHbIX NOMMMEPOB.

[MonnKoHAeHcaUmMa: paBHOBeCHas M HepaBHOBECHas. TuMbl XUMUYECKNX
peakumii NofMKoHAeHcauun. PyHKUMOHaNbHOCTb MOHOMEPOB, O/IMTOMEPOB U ee
3HayeHme. PeakUMOHHasi CNOCOOHOCTb (hYHKLMOHA/IbHBIX FPyn

PaBHOBECHas MOJIMKOHAEHCAUMS N ee MexaHM3M. KnHeTMKa paBHOBECHOM
NOMMKOHAEHCAUMW.  3aBUCUMOCTb  MOJIEKYNIAPHOM  MacCbl  MonuMMmepa  OT
COOTHOLLIEHMA MCXOAHbIX ~ MOHOMEpOB; npasuo HEe3KBMBa/IEHTHOCTM
(hyHKUMOHaNbHbLIX rpynn. Cnocobbl NPoBeAeHNs PaBHOBECHOWN NOMNKOHAEHC ALK,

HepaBHOBeCHass MOMMKOHAeHcaUuMsi. TwWrnbl  HEPaBHOBECHBLIX  PeaKLWiA.

Cnocobbl NPOBEAEHNS HEPaBHOBECHON MOMMKOHAEHCALUMN. 3aKOHOMEPHOCTM



HepaBHO BECHOW MOMMKOHAeHcaumsi. MexdasHas nonvMKoHaeHcaums MexaHnam
peakUMn N ee OCHOBHble 3aKOHOMepPHOCTW. HepaBHOBeCHas MOMMKOHAEHcaLMA B
pacTBope.

CoBMeCTHas MOMMKOHAEHCaUMsA U ee XapaKTepHble OCOGEHHOCTU B Cydae
PaBHOBECHOM 7 HepaBHOBECHOWA NOJIMKOHAeHcaLMm TpexmepHas
MONMKOHAEHCAUMA W ee  3aKOHOMEPHOCTW. BnusiHMe  (PYHKUMOHANbHOCTU
NCXOAHbIX COeAUHEHUA. Pa3HO3BEHHOCTb MOMMMEPOB, MOyYaeMblX MeTodamMu
NOIMKOHAEHCaUNN.

1.3. CHTEe3 MOHOMEPOB W MOMUCOMPSAXKEHHbIX MOIMMEPOB Ha MX OCHOBe,
XUMMUYECKOEe CTPOeHME, MOMeKYNAapHas U HaAMONEKYNAPHAaA CTPYKTypa TUMNYHbLIX
MOJINCONPAXKEHHbIX No/IMMEPOB: NnosnaLeTuIeHa, nonvanaLeTaneHos,
NONMNAaHWINHOB, NONGEHNIEHBUHWUNIEHOB, NOMUTUOGEHOB N OpP., MOHATUE 006 KX
3NEKTPOHHOM CTPyKType. CBS3b MEXAYy MeTOAamu MX CUHTe3a W CTPOEHUEM.
XuMmyeckas M 9NeKTPOXMMMYecKasd  MOAMMUKAUMS  MONUCOMPSXKEHHbIX
NoNNMEpOB.

1.4. OCHOBHble MpU3HaKK Pa3BeTB/IEHHbLIX MOMMEPOB N MeTOAbl CUHTes3a,
MX KOoHUrypauma (Ha YPOBHAX 3BeHa, Lenu, MPUCOedVHEHUA 3BEHbLEB,
NpuUcoeanHeHns  6/10KOB) M KoHopMauus.  PakTopbl,  onpeAenstoLLme
KOH(hopMaLmoHHble nepexodbl. CTPYKTYypHad MoaMpuKauus 1 HagMoeKynspHas
CTpyKTypa. CBepXpasBeTB/IeHHble MNOAUMepPbl U AeHAPUMEpPbl, WX CUHTE3 W
0COBEHHOCTU CTPOEHWS.

15. Cwutble nonumepbl: Twunbl CLUNTBLIX MNOAMMEPOB. dopMUpPOBaHME
TPEXMEPHBIX CTPYKTYpP B MPOLIECCE CUHTE3a W XMMUYECKUX MpeBpaLleHnii B

MaKpOMOeKynax. ClwnTble XECTKouenHble 1 3M1aCTU4HbIE  MOJIMMEPDI.
Cratuctunyeckume METOAbl OornncaHmnA rnpoueccoB o6pa303aH|/|ﬂ CLUNTBLIX NOJIMMEPOB.

MapameTpbl  ceTOK.  OCHOBHble  3aBUCMMOCTM  MEXAy  CTPYKTYPHbIMM
XapaKTepPUCTMKaMN  MPOCTPAHCTBEHHO-CLUMTLIX  MonumepoB.  O6pa3oBaHue

NPOCTPAHCTBEHHLIX CTPYKTYP B 3/1aCTOMEpPax N UX AMHamMuKa. Buapbl CLUMBAIOLLINX

areHToB M 0COBGEHHOCTU CTPOeHUA CeTOK. BnmaHme Tvna nonepeyHbiX CBsI3el Ha

MeXaHUYecKne CBONCTBA CLUNTbIX 3/1aCTOMEpPOB.



1.6. Cmecs nonmmepoB. VICTUHHbIE W KONMIOMAHbIE PacTBOPbI CMecein
Mo/IMMEPOB, MeXaHMU3M CMeLIeHUss W Tunbl (a3oBbIX CTPYKTYP B CMecax
nonvMepos. CMecu MNONUMEPOB KakK MaTpuubl AN MOMYyYEeHUA MNOUMEPHbIX
KOMMO3ULMOHHBbIX MaTepuanos (MKM), cneunduka cuHtesa KM ¢ ux
npumeHeHveM. MHOTOKOMMOHEHTHbIE CMeCK MO/IMMEPOB

1.7. MpupoaHble NOAUMEPbI U UX PasHOBUAHOCTW, MEeTOAbl BblAefeHns U3
MNPUPOAHOI0 Cbipbs U WUAEHTU(MKALMA, METOAbl MoAugmMKaumun. Llenntonosa,
XWUTWH, XUTO3aH 1 UX NPOn3BOAHbIe. NprMeHeHe NPUPOAHBLIX MOMMEPOB

1.8. Xummnyeckas moguukauma nonvmepos. OCHOBHble 3aKOHOMEPHOCTY
MOAM(MKALMN MOIMMEPOB. PeakUMOHHas CNoCOBHOCTb PYHKLMOHAbHBIX TPYMI
MaKpOMOJIEKY/T Y HU3KOMONEKY/APHbIX COeAUHEHWNIA. D(deKTbl Lenu U coceqHen
rpynnbl, KOHPUrypaumMoHHble W  KOH(OPMaLWOHHbIe  3geKTbl.  Peakuuu
3aMelleHnss B MOMVMEPHON Uenu. BnusHWe YyCnoBUA HA  KMHETMYECKMe
3aKOHOMEPHOCTM U CTPOeHMe O0bpasyrowmxca nonuMepos. KomnosuumoHHas
HeoAHOPOAHOCTb. Peakumn CTPYKTYPUPOBaHUS MOIMMEPOB M UX OCOBEHHOCTW.
A3MeHeHMe  CBOWCTB  MOAMMEPOB B pe3y/bTaTe  CTPYKTYpUpOBaHMS.
MeXXMOoMeKynspHble peakuum 1 06pa3oBaHMe TPeXMEPHbIX CETOK. Peakuum
NPUCOeANHEHNSA, OTLLEMNEHUSA N N30MepU3aLnn.

19. Knaccugpumkaumsa noanMMepHbIX KOMMO3UUMOHHBIX MaTepuasioB U
MO/IMMEPHbIX HAHOKOMMO3WTOB. Bugbl matepuvanos: MoAMMEP-NOUMEpPHbIe
cmecu, [MKM, apmupoBaHHble HenpepbiBHbIMK, KOPOTKAMK  BOJIOKHaMu W
MAACTUYHBLIMU HANONHUTENSAMKN, AMCNEepPCHO-HaNoHeHHble MNMKM, neHononvmepsl,
MHOIOKOMMOHeHTHbIe NMKM.

BonokHoo6pasytoLLme NoavMepbl Y BOJIOKOHHbIE MOSIMMEPHbIE KOMMO3UTI,
MeTOZAbl NMOYYEHUA N CTPYKTYpa.

Tunbl, QopmMa M OCHOBHble CBOWCTBA apMUPYHOLMX HaNOMHUTENeN:
HenpepbIBHbIE CTEK/AHHbIE, YTNIEPOAHbIE, OOPHbIE, OpraHnYeckue v Ap. BosokHa,
HUTW, >KIYrbl, POBUHIW, JNIEHTbl WU TKaHW; KOPOTKME BOJSIOKHA, MaTbl W3 HUX;
Hano/MHUTENN  M/IOCKOCTHOM  CTPYKTYpbl.  PUNKO-XMMUS  MOBEPXHOCTU

HanosTHUTEeNen.



Tunbl ©n cBoilcTBa MaTtpuy, (TepmoniacTUYHbleE W TepMOpeaKTUBHbIE
NosIMepbI, NOIMMEP-NOIMMEPHbIE CMECK).

MeToAbl NONyYEHUA NONNMEPHBLIX KOMMO3ULNOHHBLIX MaTepnasnos.

1.10. MexmasHble fBNEHWS Ha rpaHUUax pasfena noaMMmep-nonnmep,
nonvmMep-Teepaoe teno. Aaresns. BansHue opmbl, XUMUYECKOTO 1 (I3NYECKOTO
COCTOSIHMA MOBepXHOCTU Ha ceoicTea MNMKM. AnnpeTbl. MeTogbl XMMUYECKOW U
(hn3mnyeckor MoanprKaums KomnoHeHToB MNMKM.

1.11. HaHOKOMMO3uUTbl. TwWMbl WHIPEAUEHTOB, MaTepuanbl U  MEeTOAbl,
NpUMeHsieMbl 418 MOMYyYeHNs HAHOKOMMO3UTOB. OCOGEHHOCTU UX MOMYYEHUS U
OCHOBHble CBOCTBa HAHOKOMIO3UTOB.

1.12. OCHOBbI TEXHO/IOTUW MOJIMMEPOB N MOJIUMEPHLIX KOMMO3ULMOHHBIX
mMatepuasioB. MeTofbl MOMYYEHUS HaMofHUTENeW, KX (pakuMOHMPOBaHWE W
06paboTKa, CrMocobbl  COBMELLEHUS  (PYHKLUMOHASIbHBbIX  WHIPEAUEHTOB U
MOMIMMEPHbIX MaTpul. TexHonorus nepepabotky nonuvepos un KM B
NoNynpoAyKTbl U U3genus.

TpagnuMOHHbIE N HOBble 061acTV NPUMEHEHUS OfIMTOMEPOB, MOIMMEPOB,
[MKM 1 HaHOKOMMNO3UTOB MNPW PeLLUEHNN HayUHbIX U TEXHUYECKNX 3aau.

1.13. JecTpyKumnsa nosMMepoB 1 KOMMO3ULMOHHbLIX MaTepnanoB. OCHOBHbIE
BUAbl LECTPYKUMMU: XMMMUYecKas, TepMuYeckas, TEPMOOKUCANTENbHas, (POTO- U
MexaHuyeckad. CrtapeHue nonvmepoB. Crtabunmsaums BbICOKOMOMEKYNAPHbLIX
COeIVHEHWIA. KnHeTunka MeXaHOo4eCTPYKLUNn NoIMMEpOB. Mpegen
MeXaHOLECTPYKLMN N MPUYUHBLI €ro CyLLeCcTBOBaHWUA. TOHATME O CTOMKOCTM
MOIMMEPOB Y KOMNO3NLMOHHBIX MaTePUaIoB K BHELUHMM BO3ENCTBUSAM.

1.14. ToptoyecTb nonMmepoB U ropeHne. OCHOBHbIE  MPOLECCHI,
NpoTeKarLie Npu ropeHnun B KOHAEHCUMPOBAHHOW M rasoBov (aszax. Metogpl

CHWXXEeHWA 1 NOBLILLEHNA TOPHOYECTN.
1.15. BTopunuHas nepepabotka nonumMepos MNMKM, OCHOBHble TEHAEHUUN 1
COBPEMEHHOE COCTOsIHWE. JKOJ/IOrMYeckme MpobnemMbl BTOPUYHOW NepepaboTKu

nonnmepos n NKM.
2. dn3rKa NoNMMEPOB M MNONNMEPHbBIX KOMMNO3ULMOHHBLIX MaTepuasios.



2.1. KoH(hopMaLMOHHaa CTaTUCTUKA MOIMMEPHBIX Lener. KoHgurypaums un
KOH(opmauma  Makpomonekyn. OCHOBHble MOZENN  MOMMMEPHbIX  LIENeil:
cBOOO/AHOCOU/IEHEHHAS LeMb, Lenb C (PUKCUPOBaHHBLIMW YriaMmu. XapaKTepUCcTUKN
pa3mepoB 1 (POPMbI NMOUMEPHLIX Leneil. BHYTpeHHee BpalleHve M NMOBOPOTHaS
nsomepus. NMonnumepsl ¢ XMpanbHbIMK LeHTpaMu. KoHgopmaumsa Makpomonekyn u
KOH(hopMaumoHHaa 3Heprua. CTepeoperynsapHoOCTb M MUKPOCTPYKTYpa LEMHbIX
Monekyn.  TMOKOCTb  MOMUMEPHbLIX  LEenen ©n  ee  XapaKTepUCTUKW.
TepMmoAMHaMMyeckast M KWHETMYeCKass TMOKOCTb MaKpPOMOJEKYN. BrvkHue u
fa/ibHVe B3auMoencTBus. Pa3mepbl U (DOPMbl peasibHbIX LEMHbIX MOMEKYT N UX
aKcnepuMeHTaNlbHOe onpeaeneHne. MNMoHATME O CTAaTUCTUYECKOM CErMeHTe.

2.2. BbICOKOMONEKYNAPHbIE  COefMHEHMA B pacTBope.  Xapakrtep
B3aMMOJENCTBMS B  pacTBOpax MOMMepPOB. TepmMOAMHamMmMKa pacTBOPOB
MoNMMepPOB.

Teopuss  ®dnopu-XarrnHca.  0-pactBoputenib.  O6beMHble  3(eKTbI.
KOHLEHTPUPOBaHHbIE PacTBOpbl MonuMmepos. Pas3oBble AmMarpammbl MONUMEp-
pacTBopuTenb. ['MapoAMHaMMYecKMe CBOWCTBA MaKpPOMOJIEKYNT B pacTBOpeE.
Onhdysna makpomosnekyn B pactsope. MeTodbl (hpakLMOHMPOBaAHMA MOMMMEPOB.
PacTBopbl  MOAW3NEKTPONUTOB. [lonMmepbl Kak  MaTpuubl  O79  TBEPAbIX
anekTponuTos. MoHoMepbl.

2.3. ®usmyeckne n ha3oBble COCTOSAHWUA MMONIMMEPOB: CTEKN0006pa3Hoe,
BbICOKO3/1aCTUYECKOE M BA3KOTEKyYee. AMOP(HbIE U KpUCTaNYECKMe
nonuvepbl. Pa3oBble MepPexodbl, MeXaHW3M KPUCTaIU3auun U NiaBieHnus
KPUCTaNNoB. BrusiHMe CTPYKTypbl W BHELIHUX BO3AENCTBUMMA Ha (pa3oBble
nepexofpl.

2.4. CTpyKTypa W CBOWCTBA MO/MMMEPHbIX CTeKon. COBPEMEHHbIE
NpefcTaBfieHnss 06 aMOpg)HOM COCTOSHUM W CTPYKTYpe CTEKN006pasHbIX
nonuvepoB. CTekfoBaHWe MOMMMEPOB W METOAbl €ro onpegeneHus. Teopun
CTEKNOBaHWA. FABNEHWE BbIHYXAEHHOW 3nacTuyHocTW. [pupoga  60MbLLNX

aedopmaunin n gedhopmarmii B 061acT KPUOreHHbIX Temmnepartyp.



2.5. BbicoKo3nacTnyeckoe COCTOSIHME. OCHOBHbIe CBOWCTBA
BbICOKO3/1aCTUYECKOr0  COCTOSHMS  nonumepoB.  CTaTucTMyeckas — Teopus
feopmaunn Makpomonekyn. CetoyHas Teopus BbICOKO3MACTUYHOCTU. OCHOBHOE
YypaBHEHNE KWUHETUYECKON Teopun  BbICOKO3MACTUYHOCTK.  TepmoavHaMuMKa
feopmaunn snactomepoB. Tepmoynpyrad MHBepcUa. TensoBble 3¢EKTbI NpPw
aeopmaumn. Kpuctannmsaums 3nactomepos npu gedopmanmn,

2.6. DBA3KoTeKkyyee COCTOSHME W OCHOBbl PeonorMM  MoSMMEPOB.
3aKOHOMEPHOCTN TeYeHWs pacniaBoB MONNMEPOB, KpPWBble TeYeHWUs, 3aKOoH
TEUYEeHNA, MeXaHW3M TeuyeHUs. IDHepruss M IHTPOMWUA BAKOrO TeueHud, WX
3aBMCUMOCTb MapaMeTPOB MOJIEKYNAPHON CTPYKTYPbl U OT HanpspKeHuUs capura.
3aBMCUMOCTb TensoTbl akTMBauuny OT Temrepatypbl. HbHOTOHOBCKAA BHA3KOCTD,
MeToAbl ONpeaeneHnss U  3aBUCUMOCTb OT  MOJIEKYNISIPHON  CTPYKTYpbl W
MOJIEKY/IIPHOM Maccbl Nonnmepa, TeMnepaTypbl. YpaBHeHVe Bunbamca-JlaHaena-
®epput. MPOYHOCTHbIE XapaKTepUCTMKI pacn/iaBoB.

2.7. CTpyKTypa W CBOWCTBA KPUCTa/IIMYECKUX MOMMMEPOB. YCMNOBUS
00pa30BaHnA KPUCTa//IMYECKOrO0 COCTOSHUA B nonumepax. OCHOBHbIE TUMb
KPUCTA/IIMYECKMX CTPYKTYP MaKpOMOJeKy/l. YmNakoBka LEMHbIX MOMEeKyn B
Kpuctannax. Mopdonorna  KpUCTa/IIMYECKUX  MOMMMEPOB.  JlamennspHble
Kpuctansbl. Coeponutbl. Kpuctanibl € BbiNpAMIeHHbIMM Lenamu. CTeneHb
KPUCTa/IIMYHOCTM U METOAbI ee onpeaeneHns, AeeKTbl NOIMMEPHbBIX KPUCTa//I0B
N nx npupoga. onvmepHble MOHOKpUCTaNbl. Kpuctanamsauus M nnaeneHue
NoNIMMEPOB, METOAbl  UCCnefoBaHusA.  Kpuctaniusauma un3  pa3daB/ieHHbIX
pacTBOPOB M pacnnaBoB. 3apofbllleobpasoBaHMe W pocT. KuHeTuyeckas
Kpuctannmsauuun. [lepBnyHad W BTOpU4YHAA  Kpuctainmsaumsa.  YacTtuyHoe
nnaBneHve N pekpuctanmzaumsd.  ODXAr  nonumepoB.  OCoBEHHOCTU
KpucTainnsaumm noanmMepoB B NOMMEPHBLIX KOMMO3UTAX.

2.8. XKnaKOKpUCTaIIMYecKoe COCTOSAHME MONMMEPOB. BAVXKHUIA N AanbHUN
nopsaoK. Tunbl cummeTpun. Me3oMopgHble COCTOAHUA. O61acTh MPUMEHEHUS

XNOKOKPUCTaUITMHECKUX NOJSTMMEPOB.



2.9. OpueHTNpPOBaHHOE  COCTOAHME nonmmepoB.  OcobeHHOCTU
OPWEHTUPOBAHHOrO  COCTOAHMA  nonuvepoB.  CTpoeHwue M  CBOMCTBA
OPUEHTUPOBAHHbLIX MoNMMepoB. CTPYKTypHble Mmogenn. OCHOBHble MeTOApb!
OpueHTaLmMm rnosMMepoB N METO/AbI OLEHKN.

2.10. MogenvpoBaHue MOJIEKYNIIPHOM W HAAMOJMEKYNAPHON  CTPYKTYp
O/IMroMepoB, MOMIMMEPOB M CONO/IMMEPOB B pacTBOpax, pacnsasax v NoanNMepHbIX
TBEPAbIX TeS1 B aMOPPHOM, NOMYKPUCTAIMYECKOM KPUCTA/IMYECKOM COCTOAHUSX.
MogenvpoBaHue  MpoLeccoB, MNpOTeKalWwux Ha  CcTagunm  06pazoBaHus
Makpomonekyn. MopgesnbHble nNpeacTaBneHns 0 CMecax MnosiMMepoB Y NOANMEPOB C
BBEAEHHbIMW B UX COCTaB (PYHKUMOHA/IbHBIMU UHTPeaneHTaMu.

2.11. PenakcaumoHHble fBNeHMS B MoMmepax. PenakcaunoHHbIA XapaKTep
npoLeccos feopmaummn. MmctepesncHble npotecchl. Mon3yyects 1 penakcauus
HanpskeHusa.  [MpuHuMn  cynepnosvumn. CnekTp BpeMeH pefnakcauum wu
3anasfjplBaHns, AMHaMWYecKue CBOMCTBA MOIMMEPOB: KOMMEKCHbIN MOAY/b U
KOMMMeKCHass  nogatinmeocTb.  COOTHOLWIEHMEe  MeXAYy  KOMMMEeKCHbIM W
penakcauuMoHHbIM  MoaynsamMn.  JInHeiHas BSA3KOYMPYroCTb. MprHUMN
TemnepaTypHO-BPEMEHHOW 3KBUBAJIEHTHOCTW.

2.12. ®U3NKO-MEXaHNYECKME CBOMCTBA MNONUMEPOB, AedopMaLMOHHbIE
cBoicTea. HanpsbkeHue, gehopmaums n ynpyrocts. O606LeHHas opma 3aKoHa
'yKa, n3MepeHve MoAynein ynpyroctu. VgeanbHoe nnactuyeckoe Teso, npouecc
pasBUTUS MNacTUYecKux fedopmaunin. BnvsHue ruapoctaTMyeckoro AaBneHus,
TemnepaTtypbl 1 CKOPOCTM AedopmaLiv Ha Npeaen TeKy4ecTu.

MeXXaToOMHOe B3aVMOLENCTBME B MNOMMMEpPax, AMHAMUKA W 3HepreTmka
PacTsHXKEHNA OTAENIbHON MEXaTOMHOW CBA3W W LeNMHO MaKpoMOeKy/bl. MoHATne
O TEOPEeTUYECKON MPOYHOCTU MONMMEPOB. OCHOBHbIE TeOpUU MPOYHOCTHU:
OpoBaHa, ["puduTca, TepMopIYKTYaUMOHHaA, peflakcalnoHHas.

JonroseyHocTb. KuHeTnueckas Teopus  paspyweHus.  OcobeHHOCTU
paspyLUeHns TBepAbIX MOAMMEPOB W 31acTOMepoB. MexaHU3M 31acTUYecKoro v
XPYnKoro paspyueHuns. ObpasoBaHWe MUKPOTPELLUH. PacrnpocTpaHeHne TPeLLmH.

CraTnyeckas n ANHaMnyeckKas yCTa/10CTb.



2.13. DneKTpuyeckue, ONTUYECKME WU MarHUTHble CBOWCTBA MO/IMMEPOB U
MKM. JInHeliHble W HeNVHelHble 3MPMEKTbl B MOAMMEPax W MOMMEPHbIX
KOMMo3uTax.

CeHcopbl Ha ocHoBe nosiMmMepos 1 MNMKM.

ANeKTpuyeckMe CBONCTBA  MOMIMMEPOB-AN3NIEKTPMKOB M MOMMMEPOB
NPOBOAHMKOB.  [IManeKTpuyeckaa nonspmsaumad W AUNONbHbIE  MOMEHTHI
nonuvepoB. [nanekTpuyeckasa MPOHULLAEMOCTb W AN3INEKTPUYECKME MOTepu,
MPOYHOCTb nonnmepoB u MKM. 3nekTpusaumsi MOSMMEPOB U 3NIEKTPUYECKUI
NPoGOW.

JonunpoBaHne MNOANCOMNPAXKEHHBIX MOUMEPOB: CUHTETUYECKME MeTalbl U
METOAbl  UX  MOMyYeHusi.  ONeKTpUYecKMe M OMNTUYEeCKMe  CBOWCTBA
NOMNCONPAXKEHHBIX NoNMMEpOB. [MepcneKTuBebI MCNONb30BaHUS
MOSICOMPSXKEHHbIX  MOIMMEPOB  A4/1  CO3A4aHus  MOMMMEPHON  3/IEKTPOHWUKMN,
BK/OYAIOLLIEA  BbICOKONPOBOAALLME,  MOMeBble,  3/1EKTPOSIIOMUHECLEHTHbIE,
HENMHENHO-OMTUYECKIME 3/IEMEHTbI 1 YCTPOICTBA.

MarHetoconpoTtusneHne nonumepos u [MKM. T1KM ¢ BbICOKUMU U
HU3KUMM  3HAYEHUSMW  KOMIMJIEKCHON  AM3NEKTPUYECKOW M MarHUTHOM
MPOHMLAEMOCTEN, CBA3b MeXAY COCTaBOM U CTPYKTYPOI, MeTO/Abl ONpeseneHus.

2.14. ONTnYecKne CBOMCTBA MOSIMMEPOB: KOIPMPULMEHT CBETOMPOMYCKaHMS,
CMNEKTPa/IbHbIA  KO3IPMUUMEHT MPONYCKaHWsA, CBETOCTOMNKOCTb, CBETOpPAacCesHUe,
nokasare/lb  MPEeSIOM/IEHNS U OMTUYECKUIA  KOIPPUUMEHT  HanpPsHKeHUs W
OMTUYECKass HeTEPMOCTOMKOCTb. dakTopbl, OMpefenstowme YpoBeHb 3TUX
nokasateneil. CTapeHve OnNTUYECKMX NoIMMEPOB.

2.15. Tennogusnyeckne csoictea nonmmepos u  TKM. T110THOCTb
nosmmepoB. OCOGEHHOCTM TEMJIOBOr0 pacLUMpeHns nonnMepoB. TennoemKoCTb.
TennonpoBoAHOCTL M TemMnepaTyponpoBoAHOCTL nonumepos n MNMKM. Mogenu
TPaHCMNOPTHbLIX MPOLLECCOB. BnAHME OCHOBHbLIX NapaMeTPOB MOMMEPOB N APYTuX

nHrpeaneHToB MKM Ha nx Tennogusnyeckme cBOMCTBa.
2.16. TpeHne n wu3Hoc nonmmepoB. OCOBEHHOCTU TPEHUA MOMVMEPOB.

Mpupofa N MexaHU3M TpPeHus. 3aKoH TPEHNA, BJINAHUE BPEMEHWN KOHTaKTa,



CKOPOCTU CKOJIbXXEHUA U Temnepatypbl. WM3HOC nonumepoB. CBA3b  SABMEHWIA
TPEHMS W M3HOCA. YCTa/IOCTHbIA WM3HOC, abpasuBHbLIA  M3HOC, O0bLWme
3aKOHOMEpPHOCTU, BIMSHME BHELUHUX (haKTOPOB.

2.17. TlpoHMUaemMoCTb MOAMMEPOB. [a30MPOHULAEMOCTL  MOIMMEPOB.
Anddysnsa B nonmmepax. Copbums rasos v napos. MoHHbIM 06MeH. CeneKT1BHaS
MPOHNLAEMOCTb MOIMMEPHLIX MaTepPUasioB, METOAbI ONpeaeNieHuns.

2.18. TepmoanHamuMKa COBMECTMMOCTK MonvMmMepoB. dasoBas CTPYKTypa w
mopdosiorns. MakpomexaHnKa CMeceil NonMMepoB, Aedopmauns v paspyLueHue
TBEPAbIX Te/ HA OCHOBE, MOJIMMEPHbLIX CMECEiA.

2.19. MexmasHble fABMEHMA Ha rpaHuUax pasfgena nonnumep-noanmep,
nonmmep- TBepgoe Teno. Aaresvs. TepMoAvHaMMKa B3aMMOLENCTBUA KOMIMOHEHT
B MNO/IMMePHbIX cmecsx 1 MKM. CTpyKTypa 1 CBOMCTBa MeX®{a3HbIX C/I0EB.

2.20. ®usnyeckne csoictBa MNMKM: NpOYHOCTb, BA3KOCTb paspyLLEHUs,
YCTa/I0CTHas BbIHOC/IMBOCTb. YNpyrve n Baskoynpyrue ceoictea NKM. Mogenu,
onucbIBaKoLLMe 3aBMCMMOCTL  Moayna ynpyroctu [MKM 0T XapaKTepucTuk
KOMIMOHEHTOB.

Tennosoe  paclivpeHwe, Tenio- W 3nekTponpoBogHocTb  TKM.
OCO6EeHHOCTN 3aBUCUMOCTEN (hr3nyeckux cBocTB NMKM oT Trna HanonHUTeNs v
pacnpeaeneHns HarnosIHUTeNen B KOMMNO3ULMOHHOM MaTepurase.

2.21. HaHOKOMNO3uTbl. HanonHuWTenn ¢ HaHOMETPOBbLIM pPa3MepPOoBbLIM
pasMepom yactuy,. CTpyKTypa M CBOMCTBA HaHOKOMMO3WUTOB. HaHOKOMMO3WTbLI C
HOBbIMM  ONTUYECKUMMW, 3NIEKTPOHHBLIMKW, MArHUTHLIMW, 3NIEKTPUYECKUMU U
APYTUMN  (DYHKUMSMU C MPUMEHEHWEM YTNIEPOAHBLIX HAHOTPYOOK, (ynnepeHos,
MeTa/1/10B 1 OKCU0B METa/1/IOB.

2.22. TloHATHE O npuMeHeHUN nonvumMepos 1 NMKM B pyHKUMOHAIbHBIX Y
NHTENNeKTyanbHbIX (Smart) cTpyKTypax. MonnmepHble matepuasbl, NPUMEHsAEMbIe
OJ19 UX MONTYHeHUS: CBA3b MeXAY WX KOMMOHOBKOWM, BHELUHMMUW BO3L4ENCTBUAMU U
OTKNMKOM. CeHcuTuBHbIE M aganTuBHble TMKM. MonnmepHbie mMatepuansl 44

HUX. Tepmo- U (HOTOXPOMHbIE, XWMOTPOHHbIE, TEH304YyBCTBMTE/bBbIE W Ap.

Matepuanbl AN MHTeNNeKTYanbHbIX CTPYKTYP.



3. MeToabl MccnefoBaHUs MOAMMEPOB W MONNMEPHBIX KOMMO3ULMOHHbIX
MaTepranios.

3.1. OcC0o6eHHOCTM NPUMEHEHMS (IU3NYECKUX METOAO0B M1 U3YUeHMs
CTPYKTYpbl M CBOWCTB O/IMTOMEPOB, MO/IMMEPOB, MO/MMEPHbLIX MaTepUaioB U
MOSIMMEPHbIX KOMMO3MTOB. MeToabl 06paboTKN 3KCMEPUMEHTA/IbHBLIX AaHHbIX Y
orpefiefieHNe  LOCTOBEPHOCTM  MOJYYEHHbIX  Pe3y/bTaToB:  [OBEPUTE/bHbIIA
WHTepBa/l, OTHOCUTE/NbHAA 1 abCO/OTHAsA MOrPeLLHOCTU U3MEPEHWIA.

JKCMnepuMeHTaslbHble METOAbl UCCNef0BaHNA CTPYKTYPbl MaKpPOMOSEKY/ B
pacTBope  (BMCKO3UMETpWUsA,  CBeTOpaccesHue,  CeAMMeHTauus,  [ABOWHOe
Ny4ernpesioMneHne).

3.2. CnekTpockonus nonumepos: MK, MHIMBO, KP. Creyungprka MeTo40B U
3a/jaun, peLlaemble C UX MPUMEHEHUEM.

3.3. ®1yopecuUeHTHbI aHannM3 NnoMMepOB.

3.4. DNeKTPOHHbIA W AOepHbIA MNapamMarHUTHbIA pe30oHaHCbl. CyLHOCTb
MeTOZ0B, annapaTypa, 06nacTu npumeHeHWs. MeTtogd CNWMHOBOM MeTKU. AMP
BbICOKOIO 1 HU3KOIO paspeLleHus.

3.5. Tennouanyeckne meTodbl. Aunatometpus, AuddepeHunaIbHBbIA
TEePMUYECKMIA aHanm3. KaiopumeTpuyeckme MeTogpl.

3.6. Macc-cnektpometpua. CylHOCTL MeToAa, annapartypa, 06nactu
npumeHeHns. BpemManponeTHas macc-CreKTpoMeTpus.

3.7. PeHTreHOCTPYKTYpPHbIA aHann3 nosvmepos. K3yyeHre pasmepoB U
OpueHTauMM ynopsaoYeHHbIX 06/1acTeil KpUCTa/IIMYecKNX Mnonnumepos. bonbLune
nepuoasl B nonumepax. Crneynduka nccnegosaHns CMecer noMMePOB U MKM.

3.8. OnTnyeckas 1 3NeKTPOHHaA MUKPOCKOMKA.

3.9. ®U3nKo-MexaHNYecKme MeTodbl. TepMOMeXaHUUYeCKUIA METOA,.

3.10. HepaspyLiaroLime meTofbl nccnegosaHna NMKM.

3.11. [AunHamunyeckue MmeToAbl. [M3neKTpuyeckaa W  MeXaHW4ecKas
CMeKTPOCKoMnus.

3.12. OnekTpom3nyeckme MeToAbl MCCNef0BaHUS CBOWCTB MOMMMEPOB U

MKM.



3.13. TyHHenbHass MUKpPOCKOMus.

3.14. Monsporpausa 1 gpyrve aNeKTPOXMMUYECKNE METObI.

3.15. TpaHCnopTHblEe MeTOAbl A4/19 UccnefoBaHNA nonnumepos. Ob6palleHHas
W refib-NPOHNKAKOLLAsA XpoMaTorpapus.

3.16. Ocob6eHHOCTM MeTOOB WCC/MeAoBaHUA HAHOKOMMO3UTOB U UX
NHrpesMEeHTOB.

BE/IOK KOHTPOJ1bHbIX BOINPOCOB.

1 TlpoucxoxgeHne nonumepoB. YTo Takoe nonumepbl? Kak MOCTPOEHbI
nonnmepsbI?
2. Knaccugukauus nonmmepos.
3. CBO60OAHO-paarKaibHasA Noimmepmr3aLms.
4. VloHHas nonumepunsaums.
5. KoopauHaLoHHas nonvmMepunsaums.
6. CrtyneHyaTas nonuvepusaumsa. [llonuMkoHaeHcaums. [lonnnpucoeivHeHMe,
[MonnumepmsaLma ¢ pacKpbITUEM LUKNA.
7. Ocobble Tunbl  NONMMEPU3ALMOHHBLIX  Peakunin.  DNEeKTPOXMMUYECKas
nonnumepusauna. Peakuun nonvMepusauuy, nNPouUCXofdlime Mo  MexaHusmy
meTaresuca.
8. Cnocobbl NpoBeAeHNs NONMMEPU3aLNN.
9. Cnocobbl NpoBeaeHUs NOMKOHAEH AL,
CpegHeuuncnoBas, cpefiHemMaccoBas 1 CpeiHEBA3SKOCTHAA MOJIEKYNSAPHbLIE MAaCChl.
10. MonekynsapHaa macca 1 cTeneHb nonnmepusalmm.
11. MonuaucnepHOCTb N pacnpefeneHne No MoNeKynsapHbIM MaccamM B NOIMMEPaXx.
12. Pa3mepbl NOIMMEPHbIX MOJIEKY/N.
13. KMHeTrKa LIenHon pagnkaibHOW nonnMepusauni.
14. KnHeTrKa KaTUOHHOIN 1 aHWOHHON NONMMepu3aLUmn.
15. KnHeTnKa nonnkKoHAgHcauumn.
16.  MWUKPOCTPYKTYpbl  MO/MMEPOB,  OOYC/OB/IEHHbIE ~ XUMUYECKUM  ©
reoMeTPUYECKNUM CTPOEHMEM MaKpPOMOJIEKY/IbI.

17. YTo Takoe Temneparypa nepexofa B CTEK1006pa3HOEe COCTOAHME?



18. CTeknoo6pasHble TBepable Tena v Nepexos B CTEKN006Ppa3HOe COCTOSHME.

19.
20.

Nepexonbl B NO/IMMepPax 1 CBsA3aHHbIe C HAMMN CBOWCTBA.

daKTopbl, BANAKOLWME Ha TeMnepaTypy CTEKNOBaHWA.

21. TemnepaTypa CTEK/I0BaHUSA 1 TOYKA MaBNEHNS.

22.
23.
24.

KpucTannmueckne TBepAble Tena u X PeHTreHOCTPYKTYPHbIV aHanus.
Monvmepbl 1 ANdpPaKLMs PEHTFEHOBCKUX NyYeil.

CrteneHb KPUCTTTTMYHOCTU NOJSTMMEPOB.

25. Kpuctannmsaums nonvmepoB. DakTopbl, BAMAIOLIME HAa KPUCTaNIn3auumio
MOSIMMEpOB.
26. KpuctannuTbl, cheponuThbl 1 NOANMEPHbIE MOHOKPUCTA/IbI.

27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

BrvsHWe cTeneHy KpUCTa/IIMYHOCTM Ha CBOMCTBA NOMMMEPOB.
PaavKanbHasa cononnmepusaums.
loHHaa cononmmepusaums.
CononmMKoHaeHcauus.
[MonnatunneH.

[Monunponunex.

Monuctnpon.
[MonnakpuIoHUTPUAN.
[MonvmMeTunMeTakpunar.
[Monnatmpbl CNOXKHBbIE.
Monudopmanbaerua,
MonunapaeHnsneH.
MonmkapboHaTsbl.
[MonncynbMOoHbI.

Monummnabl.

[Monvamugpl.

[MonnypeTaHbl.
[MonvBnHMNaLeTar.
[MONMBMHWUIOBbLIV CNINPT.

MoNMBUHUNXNOPWA.



47. MonuteTpadTOpaTUNEH.

48. oMby TUIEH W NOMN300YTUNEH.[T0NMM30MNPEH.

49. MMonnbyTagneH.

50. MNMonnxnoponpeH.

51. ®eHongopmanbaermaHble CMosbl.

52. MoyeBrHO(opManbAernaHble 1 menaMmmHoopmaibaerugHole CMosbl.
53. SNoKcuAaHbIe NONNMEpSI.

54. KpemHuicogepykatme nosmmepsbi.

55. Llennonosa 1 ee npon3BoaHbIe

56. Tvnbl gecTpyKUU1 NOIMMEPOB.

57. [leCTpyKuma nosMMepoB Mof AenCTBYEM Pa3/IMYHbIX (PaKTopoB (Tenna, KUC/o
poja, 030Ha, Y®d-cBeTa U T.4.).

58. MexaHu13M OKMCNeHNs Kay4yka.

59. OkuncnuTenbHasa AecTpyKUUA HacbIWeHHbIX NOUMEpPOB.

60. OKuncneHne eHonopmanbaernaHbIX CMOf.

61. OKu1cneHne 3nacToMepoB 030HOM.

62. AHTMOKCUAAHTbI. DOTOCTabUIN3ATOPI.

63. 'maponus, aunaonns3, aMMHoONN3, r’MapupoBaHne NoMMeEpPOB.

64. Peakumu NpUCoeanHEHNs 1 3aMeLLieHIS.

65. Peakumm pasnnyHbIX PYHKLMOHIbHBLIX Tpymm.

66. PeakLmn LMKIU3aLUUKN U CLUMBaHWA.

67. MoAnmKaLma NPOMbILLIEHHbIX NOMVMEPOB.

68. PacTBopeHMe noMMepoB.

69. TepmogVHaMMKa pacTBOPeHUs NMoNMepPOoB. PacTBOPMMOCTbL KPUCTa/IMYECKNX
N aMOP(HbIX MOIMMEPOB. BinsHWe MONeKySPHOro Beca Ha pacTBOPUMOCTb.
70. BA3KOCTb 1 MONEKYNSAPHbIA Bec.

71. BA3KOCTb KOHLIEHTPUPOBAHHbLIX NO/IMMEPHbIX PacTBOPOB.

72. ONacToOMepHbIe MaTepuabl.

73. BonokHoo6pasytoLue nosmmepsbl.

/4. T1nacTnyeckme maTepuasibl.



75. Peonorus nofMMepHbIX MaTepnasios.

76. YpaBHeHue ['yKka 1 HbloToHa.

77. Mopgenwn Baskoynpyroct Makcsennia n doinrTa.

78. [lehopmaumoHHOe NoBefeHNe NOMNMEPHbBIX MaTepPUaoB.
79. Penakcauus 1 rnonsyyecTs.

80. OCHOBHble cnocobbl NepepaboTKK NONNMEPOB.



NuTepatypa
OcHoBHas nuTepatypa

1L Xvmuss 1 (hM3MKa  BbICOKOMOJIEKY/IAPHBLIX  COEAUHEHMIA.  Y4yebHoe
nocobue. AHTOHOBa-AHTMMOBa W.IN., WnbuHa W.A. W30-B0: MOCKOBCKOrO
rocygap. oTKpbIToro yH-ta, 2008 (www.knigafund.ru).

2. 'oBapukep B.P., BucsaHatxaH H.B., Wpuaxap X. Nonumepsl. MNep. ¢
aHrn. M.b. NaunHos, .M., NlykosknH, O.B. Hoa / MNMog pea. Axkagemuka B.A.
KabaHoBa. M.: Hayka, 1990. 396 c.

1) Ackaackuii A.A., Xoxnos A.P. BeefleHne B (IU3NKO-XMMUIO MOSIMMEPOB.
M.: HayuHbii mup, 2009. 384 c.

2) baxeHos C.J1., bepnnH A.A., KynbkoB A.A. OwmsaH B.IN. TlonumepHble
KOMMNO3NLMOHHbIE MaTepuasibl: MPOYHOCTb WM TexHonorus. JonronpygHsiin: N/,
"NuTtennekt", 2010. 352 c.

3) PbpkoHkoB [.W. HaHomartepuanbl: y4yebHoe nocobue. M.:BuHoM.
Jlabopatopus 3HaHuiA, 2012, 365 c.

4) 3ambiwnsesa O.I. MeTogpl nccnefoBaHUA COBPEMEHHBLIX MOMMMEPHBIX
mMaTepuanos:  y4yebHO-MeTOAMYeckoe  mocobue. -  HwkHuiA  HoBropog:

HUXXeropoAckunin rocyHmnsepcutet, 2012. —90 c.

5 CytarmH B.M., JlankoB AA. ®UMKO-XUMUYECKMEe  MeToAbl
nccnefoBaHUs NOAMMEPOB. - TOMCK. TOMCKWIA NMOMUTEXHUYECKUA YHUBEPCUTET,
2010.- 140 c.

6) Cemunkos HO.[l. BBefeHne B XMMUIO MOIMMEPOB: y4ebHOe nocobve ans
BY30B.-CI106.: M13aaTenbCTBO «/laHb», 2012 - 224 c.

7) Kupees B.B. BbicokomonekynspHble coefiHeHus. Bbicwwada wkona. 2013

- 278 C.
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