[TPAKTUYECKASA PABOTA Ne 2
KJIACCU®UKALIUS MATEPUAJIOB U UX CBOMCTB

Ilenv pabompl: HaydUTBCS pa3nv4aTb MaTepHalbl IO IPOUCXOXKICHUIO, CBOWCTBAM H
IPUMEHEHHUIO, BBIAEATh UX JOCTOMHCTBA M HEAOCTATKH, HAXOJUTh HEOOXOIUMbIE CBEICHUS U3
pa3HbIX HHPOPMALIMOHHBIX HCTOYHUKOB, CPABHUBATh CBONMCTBA PA3HBIX MATEPUAIIOB.

Teopemuueckoe 66edenue
Mamepuan (cnoapp C.M. OxeroBa)— nmpeaMeThl, BEIIECTBA, UIYIME HA U3TOTOBJICHUE
4ero-HuOyb, Chiphe. MaTepuanbl KI1acCHQUITUPYIOTCS:

o 0  TPOUCXOXKICHUIO  (MPUPOJHBIE,  OPraHMYECKOro U
HEOPTaHMYECKOTO MPOUCXOXKICHHUSI, 1 HCKYCCTBEHHBIE),

J arperaTHOMY COCTOSIHHIO,

J XUMHYECKOMY COCTaBY (METaJJIbl, HEMETAILIbI, KOMIO3HIIMOHHBIE,

-

o MOJIEKYJISIPHOMY CTPOEHUIO (KpUCTAJUIMUECKUEe, aMOp(HBIE),

. BUJLY CBIPBS (CUIIMKATHEIE, ),

o croco0y monydeHus (CTalu MapTEHOBCKHUE, KUCIOPOAHO-
KOHBEPTEPHBIE, DIIEKTPOTLIABHIILHBIC),

o Ha3HA4YECHHUIO (cTpoUTENBHBIE, KOHCTPYKLHOHHBIE,
AIEKTPOTEXHUYECKUE, TETUION30JISIIOHHEIE, UHCTPYMEHTAJIbHBIE,
TUJIPOU30JISILINOHHBIE. . . ),

o 0COOBIM  (KOPPO3MOHHOCTOHKHE, KUCIOTOCTOMKUE, ...) JAPYTUM
MpU3HAKAM.

Ceoiicmea mamepuanoe ONPENENAIOTCS HMX XUMHUYECKUM COCTABOM M BHYTPEHHUM
CTPOEHHEM, KOTOPOE B CBOIO OUEPEb 3aBUCUT OT XUMUUYECKOTO COCTaBa MaTepHrasia. XUMHUYECKU I
COCTaB - ATO MPOIEHTHOE COEP)KaHNE XMMHUECKAX AJIEMEHTOB, IPUCYTCTBYIONMX B MaTepuale.
«CTtpoenue (CTpyKTypa) MarepuasoBy, - BCE CBECHHS O MaTepHalie OT JIEKTPOHHOTO CTPOEHUS
OTJECTBHBIX aTOMOB JI0 MaKpOAEe(EKTOB M3ICITUH.

CBoiicTBa, onpeensieMble XAMUYECKAUM COCTAaBOM M CTPOSHUEM MaTepHalia, COCTABIISIOT
2 rpynmsl CBOMCTB MaTepUajIoB: XAMUYECKHE U (U3NUYECKUE.

[lpuHATO pasnuyarh JBE KATETOPHH (U3NYECKUX CBOMCTB — OCHOBHBIE (OOBEMHBIE,
CTPYKTYPHO-HEUYYBCTBUTEIILHBIC) U CTPYKTYPHO-YYBCTBUTEIILHBIC CBOWCTBA.

OcHOBHBIE (CTPYKTYpHO-HEUYBCTBHUTEJIbHBIC) CBONHCTBA ONPEICISAIOTCS XUMHYECKHUM
COCTaBOM KpHCTa/ia (OMPENENSIOTCS TOJIBKO TPUPOJONH aTOMOB), THIIOM KPHCTATHYECKOU
peIeTKH U cJ1abo 3aBUCST OT €r0 CTPYKTYphl (Hanmuuus aedexroB) u ¢asoBoro cocraBa. K aroit
KaTerOpuu OTHOCST TaKHe CBOWCTBA MaTepuaia Kak IMJIOTHOCTh, MapaMeTpbl KPUCTALTUYECKON
PEIIeTKH, YIPYTOCTh U PSIIT APYTUX.

CTpYKTYypHO-4yBCTBUTEIbHBIE CBOHCTBA OMPEICIISIOTCS HECOBEPIICHCTBOM DJICKTPOHHOMN
U KPUCTAJUIMYECKOM CTPYKTYPhl M CHUIIBHO 3aBUCST OT CTPYKTYpPHl KpHCTaia (TOYEUHBbIE U
IuHenHble JedeKThl, hopMa U pa3Mmep 3epeH MaTepuaia) U ¢pazoBoro cocrtana. [Ipumepom mMoryt
CIIy)KHTh BCE CBOWCTBA, CBS3aHHBIC C JBWXKCHHEM 4YacTUIl — AJIEKTPOMPOBOIHOCTS,
TETUIONPOBOIHOCTD, TU(Pdy3usi, a Takke MarHUTHBIE U ONTHYECKHE CBOMCTBA.

VYka3aHHOE JieleHHe BeChMa YCIOBHO, ITOCKOJIBKY TPYIHO HANTH XapaKTEpPUCTUKH,

KOTOPLIC a0COIIOTHO HE 3aBHCENIH OBl OT CTEIEHU HCCOBCPIICHCTBA CTPYKTYPBI
OcHOBHBIE CBOMCTBa MaTepPHUaAOB MOXKHO ITOAPA3/€ AUTb Ha (DHU3HU4Ie CKHE, XUMHUYEC KHe,

MEXaHUYECKUE, TEXHOJIOIMYECKUE U CIICIUaIbHBIE.
Kdusnueckum cBOIlCTBaAM OTHOCATCS MArHUTHBIE, JIEKTPO- U TETLIONPOBOTHOCTb,

a TaKKe TaKue CBOMCTBA, KAK IJIOTHOCTb, TEIJIOEMKOCTb, TEMIIEPATYpa ILUIABICHUS U JP.

XUMHUYECKHE CBOWCTBAXapaKTEPHU3YIOT CHENU(UKY MEKaTOMHOTO B3aMMOACHCTBUS



MaTepuana ¢ JpyruMy BEIECTBAaMH, B TOM YHCIIE C OKPYKAIOUIEH Cpefon, HalpuMep KOPPO3HIO.
CpemmMexaHHMYECKHU X CBOMCTB Cle/lyeT Ha3BaTh MPEXKE BCErO TAKUE, KaK MPOYHOCTb,
TBEPJIOCTb, IJIACTUYHOCTD, BS3KOCTb.

Ot (u3nveckux, XMMUYECKUX M MEXaHMYECKHX CBOWCTB 3aBHUCST TE€XHOJIOTUYECKUE U
crieManbHble CBOMCTBa MarepuasioB. K TEXHOIOTMUYECKUM CBOMCTBAM OTHOCATCS JIMTEHHBIE,
KOBKOCTh, CBAPHMBAEMOCTbh, 00pabaTHIBAEMOCTh PEXKYIIIMM WHCTPYMEHTOM, a K CIeIHaIbHBIM —
AKApPOMPOUYHOCTh, KAPOCTOMKOCTh, COMPOTUBJIICHHUE KOPPO3UHU, M3HOCOCTOMKOCTh M Ap. Cpemmn
MEXaHUYECKUX CBOWMCTB MPOYHOCTh 3aHUMAET 0CO0O€ MECTO, TaK Kak IpeXkJe BCEro OT Hee
3aBUCHUT HEPA3pYIIAEMOCTh U3JEIUH MOJ ACUCTBUEM SKCILUTYaTallMOHHBIX HAarpy30K.

Xumuueckue ceolicmea  XapakTepu3ylOT CIOCOOHOCTh METANIOB U  CIJIaBOB
COMPOTUBJISATHCS OKUCICHUIO WM BCTYNaTh B COEAUHEHUE C pPa3IMYHbIMU BEILECTBAMMU:
KUCJIOPOJIOM BO3/lyXa, pacTBOpaMU KHUCIOT, wienodeid u nap. Uem jerde mertamn BCTyHaeT B
COEMHEHHUE C IPYTUMHU 3JIEMEHTaMU, TEM OBICTpEe OH pa3pylaeTcs. XUMUYECKOEe pa3pyIIeHH e
METAJUIOB IOJ JACWCTBUEM HA HMX IIOBEPXHOCTh BHEIIHEHW AarpeCCUMBHOW Cpeabl Ha3bIBAOT
Koppo3uell.

Mexanuueckue ceolicmea ONPENCIAIOT 110 PE3yIbTaTaM MEXaHWUYECKUX MCIBITAaHUU, IPU
KOTOPBIX METaJUIbI MMOJIBEPTatOT BO3ACHCTBHUIO BHEIHUX CUJ (HAarpy3o0K). BHemmHue cuibl MoryT
OBITh CTATUYECKUMH, TUHAMUYECKUMH WU ITUKITNYECKUMHE (TOBTOPHO-TIEpeMeHHBIMH ). Harpy3ka
BBI3BIBAET B TBEPJIOM TeJIe HAMpsDKEHUE U AeopMaIiuio.

Texnonozuueckue ceolicmea MaTepUAIOB ONPENCISIIOT BO3MOYKHOCTb H3TOTOBJICHUS
NPOAYKIIMK TPU UCIIOJNB30BAHUU JaHHOTo Mmatepuaina (cbipbsi). [Ipu »ToM Marepuan noikeH
VIOBJIETBOPATh  TPeOOBAaHUSIM MHHUMAIBHOW TPYAOEMKOCTH  MpH  U3rotoBieHuu. K
TEXHOJIOTUYECKUM CBOMCTBAM MaTepUaioB OTHOCST CBOMCTBA, ONPEAEIAIONME BOSMOKHOCTH UX
JUThs,, O0pabaTbIBA€MOCTH JaBJICHHEM U pE3aHHEM, CBapUBAEMOCTH, YIPOUHSIEMOCTH,
BOCIIPUUMYHMBOCTH K 3aKaJlike U p. PaccmoTpum Hanbosee pacipocTpaHeHHbIE TEXHOIOTHYECKUE
CBOMCTBA.

IKkenayamayuonHnsie ce0UCMEaA— 3TO CBONCTBA, KOTOPHIE OINPENENSIOT IUTEIbHOCTb
pabouero pecypca 1 HaJIeX)KHOCTb U3/IENIN B COOTBETCTBHU C UX (PyHKIIMOHATHHBIM Ha3HAYCHHEM
U YCIOBHMSIMM OKcIUTyaTaluu. OTIMYUTENbHON OCOOEHHOCTBIO AKCILIyaTal[MOHHBIX CBOMCTB
ABJISIETCS TO, YTO JUISI UX OLIEHKM YacTO MCIOJB3YIOT IOKA3aTelu pecypca WU JIUTEIbHOCTU
paboThl MaTepuana — 4achl, IIUKIbI, TEPMOCMEHBI, THOO0 yACTbHBIC TTOKA3aTeIN N3MEHEHUS MACChI
WM Pa3sMepoB obpasua (u3menus) — r/yac, Mm%/9ac, Mm/dac u T. 1. Hanpumep, YKapocToikocTs,
Tepmocroiikocth, Koppo3noHHasi CTOMKOCTh, MI3HOCOCTOMKOCTD, XI1aJOCTOMKOCTb.

JKonocuueckue ceolicmea mMamepuanog OLECHUBAIOTCS CIEAYIOIMMH IOKAa3aTEIsIMU:
9KOJIOTO-TUTUEHUYECKUE (TOKCMYHOCTb, KAHLEPOTEHHOCTh), pPaualldiOHHO-3KOJIOTHYECKHe
(>ddexruBHas ynenbHas aKTMBHOCTb, IMAHHUPYIOIIAsS CIOCOOHOCTB).

Ilompebumensvckue  cgolicmea  MaT€pUANOB  ONPEACHAIOT  BO3MOXKHOCTb — UX
UCIIOJIb30BAHUSI TMPHU MAaKCUMaJIbHOM pPAa0OTOCIOCOOHOCTH B YCIOBUSIX SKCIUTyaTallMH WM
noTtpebnenus. llepeueHb U BenMYMHA MOTPEOUTENHCKUX CBOWMCTB B 00S3aTETBHOM MOPSIKE
YCTaHABJIMBAIOTCSI B TOCYJAapCTBEHHBIX CTAHJAAPTAX, YTO CO3/1a€T 3aKOHOJATENIbHbIE OCHOBBI
rapaHTHU KayecTBa M 0€30MacHOCTH MCIOJB3yeMbIX BEIIECTB M MaTepuasioB. B HoMeHKmaType
IoKa3aTejaeil KadecTBa I10KA3aTENIM paCHpElENIEHbl IO CISAYIOLWMM TIPYIIAM: HA3HAYeHue;
HAOEHCHOCMb,  IP2OHOMUYHOCMb W ICMEMUYHOCMb,  MEeXHOA0SUYHOCMY,  VHUDUKAYUL,
cmanoapmusayus;,  NAMeHMHO-Npasosvle  NOKA3amenu,  IKoI02UYecKue  noxKazamenu;
be3onacHocmuv; MpaHcnopmabdeiIbHOCHb.

TaOiuma 2.1.
XumMuyeckmue Duznyeckue D u3uKo- Mexannyeckue TexHonorunuec IoTpeduTesne Kk
XUMHI4ec KHe 1 (
KHe
PactBopumocCTb [TnoTHOCTH Anresus [IpouHocTs - CeapuBaemocTs | HanmesxHocTs;
COTPOTHUBISIEMOCT SPrOHOMUYHOCTh
b Ha pa3Hble BUJbI M DCTCTUYHOCTD;




CTaTUYECKUX TEXHOJOTUYHOCT
BHEIITHUX CHIT b; yHU(UKATHS,
(lpu ckaTHH, CTaHAapTU3ALIUS;
pacTsKeHUH, MaTeHTHO-
n3rude, CaBure, MpaBoOBbIE
cpese u [oKa3aTeJy;
KpY4YEeHHN) 9KOJIOTUUECKHE
[oKa3aTeJy;
0€e30I1aCHOCTb,
TpaHcmnopTabden
HOCTb
Kpucrammsanus | O6semHas macca Koresus IIpounocTs - Koskocts CBONCTB
u CONPOTHUBISIEMOCT penakcanus
nepeKpucTan3a b Ha pa3HbIe BUbI HaNpsDKEHUH,
st JIMHAM MY €CKUX MOJI3y4ecTb,
BHEIIHUX CHJI yCTaJoCTh,
(yOapHbIX, BBIHOCJIMBOCTb
MIOBTOPHOIIEpEME
HHBIX,
BUOPAIIMOHHBIX)
Kopposzuonnas Iopucrocts Hedopmupyemoct | I'Bo3mimocTs
CTOHKOCTB b U, B YaCTHOCTH,
M0JI3y4eCTh
ATmocdepocTtoii | TermonpoBoaHOCT Penakcarus JpobumocTtp*
KOCTb b
Teepnenue* TemnmoeMkocTh XpynkocTb BszkocTs*
Crapenue 3BYKONPOHUILIAEM Xnagnonomkocts | Temnoyctoituus
OCTb OCTb
Kontpaxuus Bonmonenponuuae Kpacnonomkocts | CnexaeMocTb
MOCTb
Beinenenue un Bononornomenue Uctupaemocts u [InaBnenue
MOTJIOIEHUE H3HOC
TeJja
CriocoOHOCTB l'urpockonuuHoCT Ycranocts Ycanka
NpPUHUMATh b
3aKAJIKY
CTOHMKOCTB Bnarootnaua MaciaoeMKoCTb
IPOTHB THUEHUS
l'oprouects Kanunnspaerit YKpBIBUCTOCTH
MOJICOC
Temnepatypa CnaiiHOCTb HNuTencuBHOCTD
pasMsardeHus*
CkopocTb Teepmocth CkopocTb
OTBEPIKJICHUST* BBICBIXaHUS
ToxkcuuHOCTH Mopo3ocToiikoCTh CrnexxuBaeMocCT
B*
OrHeynopHocTb DopMyeMoCTh
cMmecen
OruecTokocTh HepaccnauBaem
0OCTb CMecel
VYcanka
PaBHOMEpHOCTD
W3MEHEHUS
obbema*
CBeTOCTOMKOCTD
DJeKTpuYecKas
MPOYHOCTb
VYnearHOE
o0BeMHOE U
yIenabHOe
MOBEPXHOCTHOE

COIIPOTHUBJICHUE




OCHOBBI BbINOJIHEHUSI PAa0OTHI

1. CtyneHThl 00BEAUHSATCS B TPYIIY U3 IBYX UYEIOBEK.

2. Kaxnoii rpymiie cTyaeHTOB BhIaensieTcs oauH u3 10 BapuanTos mo Bugam (Tabdmn. 1.1) u
mo cBoicTBam (Tabm. 1.2) maTepuanos.

3.CTyneHThl Ha OCHOBAaHUH CBOETO OMBITA U 3HAHWH, TPHUOOPETEHHBIX HA NEKIUAX U TPU
U3ydeHUd WCTOYHMKOB [1,2,..,10], a tarke ¢ ucmonsszoBanueM CHOpaBOYHBIX HaHHBIX I10
CBOICTBaM M CBOMCTBAM W CBOMCTBaM HaTE€PUATIOBATEPUATIOB, UHIUBUAYAJIBHO PACHPENCIISIIOT
MaTepHalbl U UX CBOMCTBA IO COOTBETCTBYIONMM Trpadam TaONIUI U quarpaMm (GOopMbl OTYETA.

4. B pamMkax Tpymnmel MPOBOAMUTCS OOCYKICHHWE WHIWBHIYATBHBIX PE3YJIbTaTOB
TECTHUPOBAHMS, 0 PE3YJIbTaTaM KOTOPOTO MOTYT BHOCUTHCS U3MEHEHHUS B TAOIULIBI U TpaduKy.

5. CTyneHThl Tpylnnbl C MOMOUIBI0 MEAUA-YCTAHOBKU <(GAILMILAIOTY BBIMOJIHEHHYIO
pabory.

Ilopaook évinonnenus padomol
1. Wcxonnwie maHHBbIE s pabOTHI MpeacTaBieHbl B Tadnuax 1.1 u 1.2, (s kaxmoro
BapuaHTa 7 MaTepuasioB U 6 CBONCTB).



Tabnuia — BapranTel MaTepralioB

Ne BapuanTa

S 1 5 (6 |7 10

Ne s § Marepuaisl

=5

2 8

= =
1 |1 Tanpk +
2 ['urmic
3 Kanpuur
4 Darooput
5 Anatut +
6 Optokina3 +
7 KBapn +
8 Tomas
9 Kopyrz
10 Anmas +
112 Kuprnna + + +
12 Ilecox +
13 I'nmuna +
14 | 3 CocHa + +
15 JInma
16 bepesa
17 JluctBeHHMIIA +
18 Ay0 +
19 Opex +
20 | 4 Ilenorract +
21 Pesuna (mokpsIL ) +
22 HpeBecHast cMona
23 Kayayk
24 Lenmronosa + +
25 Acdanbst +
26 |5 Cranb +
27 Uyryn
28 Menp
29 Bbponsa
30 ATOMUHHUA +
31 Tutan +
32 3051010 +
33 JlropanoMun
34 CauHel
35 Keneso
36 |6 I'parnt +
37 Mpamop
38 Sluma
39 W3BecTHSK
40 JosnomMut +
41 CepreHTHHUT/3MEEBHK +
42 Bazanet +
43 I"'a66po
44 Men




45 [lecuanuk +
46 | 7 benszun + +
47 Bona + + +
48 .HC,H + +
49 CepHas KHCIIOTa +
Tabnuia — BapuaHThl CBONCTB

No | CaoiictBa No BapuanTa

1 2 3 4 5 6 9
1 [InotHOCTH + +
2 Temmneparypa IaBJIeHUSA + + +
3 DIIeKTPOITPOBOIUMOCTD +
4 TeHJ'IOHpOBO,I[HOCTB + +
5 TBepaocThb + +
6 [TpouHoCTh + + +
7 XpYIKOCTh + +
8 ITopucrocts + +
9 Ynpyrocts + +
10 | ITmacTu9HOCTH + + +
11 | KoBkocTh + +
12 | KuciioTocToMKOCTh +
13 | Bopormoromexnue + + + +
14 | OruecToiKoOCTh + +
15 | Croumoctb +
16 | MI3HOCOCTOMKOCTH + + + +
17 | I'Bo3gumocTh + +
18 | KoBkocTh +
19 | Xpymkoctb + + +

2. OmnpenenuTh KIaccUPUKAITMOHHBIE TPU3HAKA MATEPUAIOB U MPEACTaBUTH
WX B BUJIC TaOJIUIIBI (Ta0IHIIA)
Tabmuna 1.3. — Knaccuduxanust marepuanon
Ne| Marep | Ilo Ilo Ilo Ilo Ilo ITo
uan XMMUYECK | arperaTH | MPOMCXOXAE | Ha3HAYEH | AJIEKTPOMPOBOI | CTPYKT
oMy oMy HUIO 17020 HOCTH ype
COCTaBy COCTOSIHU
10

3. YkaxuTe, K Kakod Tpymme (XUMHYecKHe, (U3UUecKue, MEXaHUYECKHe,

TCXHOJIOTHYECCKUEC, JKOJOTHYCCKUEC, DKOHOMUYCCKHUC, 3KCHJ'IyaTaHI/IOHHBI€) OTHOCATCA

CBOMCTBA MaTCpuajoB.

Tabmuna 1.4. — Knaccudukanusi CBOHWCTB

Ne CBOMCTBO

I'pynna cBoiCcTB




4. B Buae nuarpamMm paccTaBbTe MaTepHalibl 10 BO3PACTAHUIO Y HUX CBOMCTB
COTNIACHO BapuaHTy. B TNOAPUCYHOUHON HAANUCH WM B MPAMOYTOJIbHUKAX
JIarpaMMbl YKaKUTE MaTEpHUAaIbI.

Mpumepbl
12
10
8
5 KEDOMUKDT

6 Il
4 . -
a5 i1 n

Ag Cu Au Al Zn Fe Ph Mg
Pwuc. OTHOCUTENIbHaA TenaonpoBogHoCTb  Puc. OTHOCUTEeNbHaA M3HOCOCTOMKOCTb
maTepuanos maTepuanos

5. CocraBpTe auarpaMMy I10 BO3pacTaHUIO CBOiCTBa (IIEPBOr0 B CITHCKE
CBOWCTRB) B MpeiesiaX OJHOM IPYyIIbl MaTCPHAIIOB.

6. yKa)KI/ITe, rac I/ICHOJ'II-BYIOTCH MaTepI/IaJ'II)I U KaKNUM HaH6onee BaXHbIM
CBOIMCTBOM KayKIbIA U3 HUX 00J1a1aeT.

Tabnuuna 1.5
Hcnonp3oBanne Mareprualion
No | Marepuan OO0acTu MpuMeHeHHs I'maBHOE(BIE) CBOMCTBO(Q)
Xapaxmepucmuxa HeKOmMOPbIX C8OUCME MAMEPUATO8
Tsépdocmb — CBOWCTBO Marepuaja HE HUCHBITBIBATh IJIACTHYECKOW JedopManum
BCJIC/ICTBE MECTHOIO KOHTAKTHOTO BO3JEHCTBUS (OOBIYHO CBOJSALICTOCS K BHEIPEHHUIO B
MaTepuan Oojiee TBEPAOrO Tela — HHACHTOpPA -  IIAPUK, aalMa3Has deThIpeXrpaHHas

NUpaMUJIKa).

TBepmocTh MaTepuaa BIUSET Ha TPYA0EMKOCTb €ro 00paboTKH.

Jlis u3mMepeHust TBEPAOCTHU CYIIECTBYIOT HECKOJIBKO IIKal (METOJO0B M3MEPEHUS):

[lxana Mooca — (B YCIOBHBIX €MHULIAX €0 JeCATUOANIbHOM 1IKaje) ONpeenseTcs mo
TOMY, KakOH M3 JIeCATH CTAaHAAPTHBIX MHUHEPAJIOB LlapanaeT TeCTUPYEMbIH MaTepuall, U Kakoi
MaTepHal U3 JIeCSITH CTaHapTHBIX MUHEPAJIOB [[apaIiaeTcs TECTUPYEMBIM MaTepPHAIIOM.

Meton bpunenns (ycnoBHoe o6o3nauenue HB) kre/mm?.

Merton Poksemna (HR)

Meron Buxkkepca (HV)

Teépmocts mo Llopy (HII)

B Mexnaynapoanoii cucteme eauaui] CU TBep1o0cTh NPUBOJAT B MeTa- WM THTanackaisix.
(Hanpumep, TBeprocts anmasza pasHa 115 I'ma).

Kosxkocmb — cr1ioCOOHOCTh METAJIJIOB U CILJIAaBOB IIOJIBEPraThCsi KOBKE M JPYIUM BHJIaM
00paboTKH JaBjeHHEM (IIPOKaTKa, BOJOYEHHE, NPECCOBAHUE, LITAMIIOBKA) 0O€3 pa3pyLeHU s
(CBOICTBA METAJIJIOB B HATPETOM COCTOSIHHH J1€(hOPMHUPOBATHCS MO BIUSIHUEM YIApOB).

KoBkocTe xapakrepusyercs JByMs [OKa3aTelsiIMd — IJIACTUYHOCTBIO, TO €CThb
CIOCOOHOCTBIO MeTaJlla MoJBepratbes AedopManuu MOJ JaBleHHEeM Oe3 paspylleHHs, |
CONpOTHUBIIEHUEM JegopMaliiu. Y KOBKUX METAUIOB (CTalb, JaTyHb, JIOPATIOMUHUN U



HEKOTOpbIE JIPYTHe MEAHbIE, alFOMUHUEBbIE, MarHUEBble, HUKEJIEBBIE CIIJIaBbI) OTHOCUTEIHHO
BBICOKAS TJIACTUYHOCTH COUETACTCS C HU3KUM CONPOTHUBJICHUEM AeopMalinu.

Xpynkocmbs - CBOMCTBO MaTepraia MTHOBEHHO Pa3pyLaThCsl O] ACHCTBY €M BHEITHUX CUJT
0e3 mpenBapuTenbHOU nedopmanun (6e3 00pa3oBaHUS 3aMETHBIX OCTAaTOYHBIX aedopmariuii).
XpyIKUMH SBISIOTCS TPUPOJAHBIC KAMHU, KEPAMUUECKHE MaTepUalbl, CTEKIIO, YYTYH, OETOH U Jp.

IneKkmponpo8ooOHOCcmb — CIIOCOOHOCTh Tena (Cpeibl) MPOBOIUTH IEKTPUUYECKUM TOK,
CBOMCTBO Tela WIU Cpelbl, ONpeAeNsioniee BOZHUKHOBEHHE B HUX AJIEKTPUYECKOTO TOKAa MOJ
BO3JICHCTBUEM dJIeKTprUeckoro mois. Tawke (u3ndeckas BENMYMHA, XapaKTEPU3YIOL@AS 3Ty
CIIOCOOHOCTH M 00paTHast 3JIEKTPUUECKOMY COIPOTUBIIEHHUIO.

B cucreme CU enuHunuel n3MepeHUs 3JIEKTPUUECKON MPOBOAUMOCTH SIBJISIETCS CUMEHC
(pycckoe obosnauenue: Cum; Mexaynapoanoe: S), 1 Cm = 1 Om™L. DaekrponpoBoAHOCTS CPeb
(BemiecTBa) CBsA3aHA CO CHOCOOHOCTBIO 3apsDKEHHBIX YacTUIl (DJIEKTPOHOB, HOHOB),
CoJiepKallMXcsi B ATOW cpele, AOCTaTOYHO CBOOOJHO mepeMemarbess B Heill. Benumuunna
HJIEKTPOTIPOBOTHOCTH U €€ MEXaHU3M 3aBUCSAT OT:

- IPUPOJBI (CTPOEHUSI) JAHHOTO BELIECTBA;

- €r0 XUMHUYECKOTO COCTaBa;

- OT CTPYKTYpPHI BEIIECTBA (arperaTHOr0 COCTOSHUS, Ne(eKTOB);

- (M3MYeCKuX YCIOBUM (TeMmepaTypa);

- BHEIIHUX BO3JIEHCTBUM (MATHUTHOTO MOJIsI, 00TY4eHU s, CUIBHOTO YJIEKTPUUYECKOTO OIS
U T. IL.).

1'68030umocms - CBONCTBO APEBECHHBI U HEKOTOPBIX JPYrUX MaTEpUaNiOB YyAEPKUBATh
BBE/ICHHBIC B HUX PA3TMYHBIMU CIIOCOOAMU METAIITUYECKUE U3ACIHS (TBO3/IH, IIyPYIbl, KOCTHLIIH,
CKOOBI U T. T1.).

Tennonposodnocns - CIOCOOHOCTh MaTepHala repeiaBaTh Yepe3 CBOIO TOJIILY TEMI0BOM
MOTOK, BO3HUKAIONMI BCIEACTBHE PA3HOCTU TEMIIEPATyp Ha MOBEPXHOCTH.

TeronpoBOAHOCTH MaTepHala OIEHUBACTCS KOJTMYECTBOM TEIIJIOTHI, TPOXOSIIEH depes
CTEHy M3 HCIIBITBIBAEMOTO MaTepuana ToJauMHol 1 M, mromanso 1 M2 3a 1 wac mpu pasHOCTH
TEMIIEPATyp MPOTHBOIOIOKHEIX moBepxHOocTel cTenbl 1 °C. TermnonpoBOAHOCTh U3MEPSETCS B
Br/(M-K).

Oenecmotikocms - CIOCOOHOCTh MaTepUajiOoB BBIJEPKUBATH 0€3 pa3pylleHus JeHcTBHE
BBICOKHX TEMIIEPATYP U BOJIBI B YCIIOBUSIX MOXKapa.

[To OTHECTOWKOCTH CTPOUTEBHBIC MATESPHUAITBI JICJIATCS HA TP TPYIIIIBI: HeCropaeMbie (HE
BOCIIJIAMEHSIIOTCS, HE TJICIOT u HE 00yrIuBaroTCs: CTalb, 0eToH,
KUPITAY );TPYIHOCTOpaeMbIe(BOCIIAMEHSIIOTCS, TICIOT MJIM OOYITIMBAIOTCS, HO TOCIE yHAJICHHUS
UCTOYHHUKA OTHS HMX TOPEHHWE W TJICHHE IPEKPAIAIOTCSA: JPEBECHO-IIEMEHTHBIA MaTeprai
¢ubponuT, acdanbTOBBI OETOH, HEKOTOPbIE BUIBI TMOJUMEPHBIX MATEPHAIOB);CrOpacMbie
(BOCIUTaMEHSIOTCS M MPOJOJDKAIOT TOPETh IOCHE yAaJICHHUs] MCTOYHUKA OTHS: JIEPEBO, BOMJIOK,
TOJIb, PYyOCPOH).

Ilopucmocms mamepuana - 3T0 CTEIIEHb 3allOJIHEHUS €r0 TOPaMHU.

[TopucTocTh pa3IMYHBIX MATEPUATIOB:

- cTekn0, Metaia - 0%;

- TsDKEbI 0eToH - 5 ... 10%;

- kupnud - 25 ... 35%;

- ra300eToH - 55 ... 85%;

- meHomact - 95%, T.e. oHa KojeOneTcs B 3HAYUTENbHBIX Mpeenax.

Cmoumocms — BBIpaXECHHAas B JCHBraX BEJIMYMHA 3aTpaT HAa MPHOOPETEHHE WM
U3TOTOBJICHHE OOBEKTA.

Kucrnomocmoiikocms - cnocoOHOCTH MaTepuaroB HPOTHUBOCTOSTH (COXPAHATH CBOIO
CTPYKTYpPY) IeHCTBUIO KUCIOT. KHCIOTOCTOMKOCTh METAJUIMUECKUX MAaTepHallOB OINpeAeseTcs
IO TIOTEPSIM MACCHI C €JI. MOBEPXHOCTH - I/(M?*4). KHCIOTOCTOMKAMHU MaTepuanamu sBIISIOTCS,
HalpuMep, CTEKIO, TMOJUXIOPBUHHIIOBBIE M  CICIHHAIBHBIE KepaMUYECKUE  TUTUTKH,
MOJUATUIICHOBBIE TUICHKH. KHCIOTOCTOMKOCTh MaTepuaJoB HMMEET OONbIoe 3HAYCHUE TpU




OT/EJIKE HEKOTOPBIX IPOMBIIUIEHHBIX COOPYKEHHU I, HATPUMEP OTCTOMHUKOB. KHCI0TOCTOMKOCTh
HEMETAIUTMYECKUX MaTEpUalioB OLICHWBAETCS, HAMp., MO CTENeHHM HaOyXaeMOCTH WU IO
M3MEHEHHIO MacChl MaTepuana mocie o0padoTku KucioTou (B %).

Luepockonuunocms — CIOCOOHOCTh HEKOTOPBIX BEIIECTB IOIJIONATH M YIACPKUBATh
BOJISIHBIC ITAphI U3 BO3/AyXa.

3HaHUE€ TUTPOCKOMMYHOCTU MaTepHala BaXHO JJs pacy€ra MpPOLECCOB CYIIKU U
YBIIQKHEHUS: TUTPOCKOMUYHOCTh YYWUTHIBACTCS NPH UIMTEILHOM XPaHEHHH M IEpPEBO3KE
MaTepHagoB, 0COOEHHO MOPEM.

W3-3a mpuCyTCTBUSI BOJSHBIX TapoB B arMocdepe, TUTPOCKONMUYECKHE MaTepHaIbl
JOJKHBI XpaHUTBCS B 3all€4aTaHHbIX KOHTEeHHepax. [yt XpaHeHHs] TUTPOCKONUYHBIX BEUIECTB B
1a00paTOpUU MOXKHO UCIIOIB30BATh IKCUKATOP.

PacnipocTpan€HHBIM pUMEpPOM, Ha KOTOPOM MOKHO TPOJACMOHCTPHPOBATH 3TO SIBJICHHE
— KHUTU B MSTKOM 00J0XKKe. B OTHOCHUTENBHO CBHIDOM MecTe OO0JIOKKa KHUTH Oyner
CKpPYUHBATHCSA. DTO OOYCIOBJIEHO TEM, UYTO HEJTAaMHUHHUPOBAHHAs CTOPOHA OOJIOKKU IOTJIOMAET
Oonpllie BJard, 4YeM JIAMUHHpPOBAHHas, M €€ IUIOM@AIb YBEIMYMBAETCS. OJTO BBI3BIBACT
HaMpspKeHHE, KOTOPoe crudaeT 00I0KKY B CTOPOHY JJAMUHUPOBAHUSL.




CnpaBqume JaHHEIE 110 CBOMCTBaM MaTCpuaJioB



3HaueHUsI HapaMeTpOB CBOMCTB MAaTepUAIOB

IInotHo IporHoct, Mna BOH(;I:I(I)/II;HOHI emrepat TIpenen KOZS’I?FHH
MaTtennan oTh TEIUIONPOBOA, | 3JIEKTPONPOBOJ (aamennTs ypa OTHECTOMK 0 I:)qioc Teprocts M3HOCA
p wrnb | CKaTH | PacTKE | poery, BywmK HocTh CM/M TUIaBJIEH 0CTb p HB ’
kr/m3 e " HUH Ha MOJIyJIb s OC ™ K*10B6CT,
1Onra) MM3/H*M
Kommno3utet
1800- 1 350 —
CTEKJIOIUIACTHK 2000 1920 03,-0,35 O TC 1050%
YIJICTIIIACTHK 1450- 780- 350 —
(kapGoH) 100 | 20 | 130 | 1800 0.84-22.9 I IC 1050% L1A]
Kene300€eToH 2500 1,69 HC
MeTtamst
cepebpo 10500 430 6,3*107 962 HC 25
8500- .
Menb 8800 384-407 5,96*10 1085 HC 0
HKENe30 7870 92 1*107 1539 HC 70-80
30JI0TO 19320 320 4,1*107 1064 HC 18
) 2600- 3
aJFOM MHH I 2700 80-430 140-190 3,5*10 660 HC 80 16-25
MarHui 1740 156 2,27%107 650 HC 26
0JIOBO 7300 @ H/(OC’SIB*QC* 0 9,17*107 232 HC 5
CruiaBbt
7800- 100 —
OpoH3a 8700 42 930-1140 HC 800 108[A ]
300- 240- 1300-
cram 780 400 ogo | 38040 60-74. 7 690 000 1500 HC 147-302 | pue.n2
1100- 100 —
YIyH 7500 175-300 46,593 1300 HC 400 400-500 prc.2
200 —
JATyHD 8130 300 102 1.624*107 1000 HC 700 | 4260
MEJbXUOP 8900 0,089 3.480*108 1170 HC
7300-
6ao6uT 10100 3.480%10° 300-440 HC




2600-

JIFOP AJTFOM HHU 2700 159 650 HC 70
Kepamuka
FMOKCHA 5680 2715 HC
LUPKOHUSI
cTeko 2500 600- 136 1665 HC
1000 30-90 ' 101! 35 - 175
Gbasmc 1291%% 1222,,76- 59-98 6,8-11,7 09-14 10-14 X HC
2300- 441- 1125-
dbapdop 2500 59-88 539 29-39 0,7-1,1 1360 HC
1,2-
KAPITHY 1800 44 7530 0,45 1200 HC
ITommMepst
“OHHSTP;)E’H(H% 910-930 65 0,36-0,43 102-105 cr
MOJIUIIPOTTHICH 900-920 30-35 0,24 105-170 cr 45[A]
nomamuz 6,6 1111%% 7090 | 70-80 | 45460 218-256 cr 7
nomdGup (I19) ]is;%% 256 cr
MOPOJIOH 34 0,004 X cr
IEHOIUIACT 30 0,047 X cr
pe3una 3(2)8(-) 200 cr pic.1
[OJIMBUHMIIXIOPU
1 TIBX 0,19 Br/moK.
JpeBecuna
6epesa 510-770 110 55 168 cr
SICEHb 690 182 51 140 cr
ny6 700 108 57 123 0,23 cr
JIMCTBEHHUILIA 670 111 64 125 cr
COCHa 500 86 48 104 0,14-0,18 cr
eJlb 500 79 45 103 0,18 cr
[UXTa 450-550 68 39 67 cr




rpab 995 cr
Oyk 600-700 108 55 123 cr
I"a3bl U xUAKOCTH
BOJA 1000 0,6 X 0 HC
nen 917-924 2,23 0 HC
BO3AyX 1,2041 0,034 -213
OcH3MH 710 -60 cr
OeromtPASAS | 200 | 0510 | 1580 | 053 116 89 HC
Kamens
I'panut 2600 3
Mpamop
Amma
M3BecTHsAK
Jlonmomur
CeprnieHTHHUT/3ME

CBUK

bazaneT
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CpaBHEHHE TPOYHOCTH PAITUYHBIX MATEPUAIOB MIPH KOMHATHOM TemriepaTtype | CpaBHEHHE  COMPOTHUBIISIEMOCTH pa3pyleHU IO pa3ITUYHBIX

MaTepUaJIOB IPU KOMHATHOW TEMITepaType
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CpaBHEHUE KECTKOCTH Pa3IMYHbIX MAaTEpUAIOB PU KOMHATHOM TeMIiepaType

AxTuBHBIE CCBIIKH. CIIpaBKa O CBOMCTBAaX MaTEpUAIIOB
B a X n K
e Bos3gyxonpoHuuaemocTb e [lechopmmpyemoc b e XaponpoyHocTb e  I3HOCOCTOMKOCTb e KoOBKOCTb
e B4dskocTb e XapocTonkocTtb e lcmpaemocTb e KOppO3MOHHasi CTOMKOCTb
o KécTtkocTb e KpacHONMoMKOCTb
M o n P C
o MukpoTtBEPOOCTDL e  OrHeynopHocTb e [ImactmyHocTs (dwm3mka) o Peonekcus o Cronkocts GetoHa
o  OrnoBsIHHBIA KpPUK e [lpenen BbIHOCNMBOCTU e PacTtBopumocTb

e  MOpO30CTONKOCTL

Mpenoen anutensHon
NPOYHOCTU

Mpenen
NpOonopLMOHass HOC T!
Mpenen Tekyyecm
Mpo4HOCTL
[NceBoonnacTMYHOCTb

T

Yy
e YpaapHasa BSA3KOCTb

XragHOMOMKOC Tb

e TBEpOoCTb



https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D0%B4%D1%83%D1%85%D0%BE%D0%BF%D1%80%D0%BE%D0%BD%D0%B8%D1%86%D0%B0%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%92%D1%8F%D0%B7%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%96%D0%B0%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%96%D0%B0%D1%80%D0%BE%D1%81%D1%82%D0%BE%D0%B9%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%96%D1%91%D1%81%D1%82%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BD%D0%BE%D1%81%D0%BE%D1%81%D1%82%D0%BE%D0%B9%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%B8%D1%80%D0%B0%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B2%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%80%D0%BE%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%BE%D0%B9%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%BB%D0%BE%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D1%82%D0%B2%D1%91%D1%80%D0%B4%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%80%D0%BE%D0%B7%D0%BE%D1%81%D1%82%D0%BE%D0%B9%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D0%B3%D0%BD%D0%B5%D1%83%D0%BF%D0%BE%D1%80%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D0%BB%D0%BE%D0%B2%D1%8F%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D1%80%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_%D0%B2%D1%8B%D0%BD%D0%BE%D1%81%D0%BB%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_%D0%B4%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9_%D0%BF%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_%D0%B4%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9_%D0%BF%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_%D0%BF%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_%D0%BF%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_%D1%82%D0%B5%D0%BA%D1%83%D1%87%D0%B5%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D1%81%D0%B5%D0%B2%D0%B4%D0%BE%D0%BF%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BE%D0%BF%D0%B5%D0%BA%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%B9%D0%BA%D0%BE%D1%81%D1%82%D1%8C_%D0%B1%D0%B5%D1%82%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D1%91%D1%80%D0%B4%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D0%B4%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D0%B2%D1%8F%D0%B7%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%BB%D0%BE%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D1%8C

TekyyecTtb
Teopetnueckuii npegen
NPOYHOCTM
TennocToikoc Tb
TepMOCTOMKOCTb
TukcoTponusi
TpeKUHrocTomkoC Tb

YcTanoctHas
NPOYHOCTb
YcTanocTts mMaTtepuana

XpynkocTb



https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BA%D1%83%D1%87%D0%B5%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_%D0%BF%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_%D0%BF%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%81%D1%82%D0%BE%D0%B9%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D0%B9%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D0%BA%D1%81%D0%BE%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B5%D0%BA%D0%B8%D0%BD%D0%B3%D0%BE%D1%81%D1%82%D0%BE%D0%B9%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D0%B0%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D0%B0%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D0%B0%D0%BB%D0%BE%D1%81%D1%82%D1%8C_%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D1%83%D0%BF%D0%BA%D0%BE%D1%81%D1%82%D1%8C

