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Tab6muma 1

IHacnopT (poHIa OLIEHOYHBIX CPEICTB

Moaynb AMCUUTUIAHBI

®opMUpyeMBIE KOM-

O1ieHOYHbBIE MaTEPHUAIBI U

METEHLNU UIH X KomnuectBo
cpencTaa
YacTu
Monayasb. 1. MaTepuajioBejeHue
MexaHu4deckue cBOH- VK-1
CTBa MaTePHAIIOB CrocobeH ocylIIecT-
p ym TectupoBanue 30
Kpucrannuueckoe BIISITh TIOUCK, KPUTH-
CTPOCHHE METAJLIOB YECKUH aHaIu3 U
XapakTepucTuka Me- | CHHTE3 HH(popMauu
PaKtep (bop > | TectupoBanue 10
TAJUIMYSCKUX CIUIABOB | TMPHUMEHSITHh CUCTEM-
HBIM MOAXON UL PC- | TecTypopanue 35
Juarpamma cocTosi- LIEHHS IOCTABJICH-
HUS JKEJIE30-yTIePOs] HBIX 3a7ad.
Cranu YyryHsl OIIK-1 Crioco6en | A3 Ne' 1 25
peuiaTh TUOBBIE 3a-
Tepmudeckas o6pa- naqu npodeccro- TectupoBanue 40
00TKa cTanu HaJIbHOM JCATCIBHO- | 11713 Ne 2 25
CTH Ha OCHOBE 3Ha-
XuMuko-repmuueckas | HAX OCHOBHBIX 3aKO- T 10
06paboTka cTan HOB MaTeMaThyeckux |  CCTHPOBAHUC
Y €CTECTBEHHBIX HayK
C OpUMCHCHUEM HH- TeCTI/IPOBaHI/Ie 10
[{BeTHBIE METAILIBI U dopmarmonHo-
CIJIaBbI KOMMYHHUKAITMOHHBIX W13 Ne 3 20
TEXHOJIOTHH.
OIIK-5 Cnocoben
CHJ{aBBI C 0C06BIMI/I Y4acTBOBAaTh B IIPO- TCCTI/IpOBaHI/Ie 10
CBOHMCTBAMU BEJICHUH JKCIIEPH-
MEHTAJILHBIX UCCIIE-
OBaHMUi1 B mpodec-
Hemerannugeckue Ma- a P b
CHUOHAJIBHOH 1esl- TectupoBanue 10

TepUabl

TCJIbHOCTH




1. OHEHOYHBIE MATEPHAJIbI, HEOBXOJHUMbIE
JJI1 ONEHKHW 3HAHUHW, YMEHUU U HABBIKOB JEATEJIBHOCTHU
B ITPOLHECCE OCBOEHUA JUCHUITJIMHBI

Tabnuna 2 — @opMupyemMbie KOMIIETCHITUU

O11eHOYHBIE Ma-
Koxa u HauMeHoBaHHE Kon n HanMeHoBaHMe MHIMKATOPA JOCTHKCHUS H TeDHATLL
KOMIICTCHITUU KOMITCTCHIIMH (4aCTH KOMITCTCHIIMH ) p
U CpeJICTBa
VK-1. Crioco6en ocy- Monayas 1. MaTepuasioBenenue
INECTRILATS HOHCK, -1 Ananusupyer 3aaa enss ee 0a30
o -lyk.1 AHAIU3UPYET 4y, BBIIEIIS -
KPUTUYECKUM aHAIN3 U VKl pYy Ry, BhUL
BBI€ COCTABJISIIONINE, OCYIIECTBIISET JEKOMITO3HU-
CHHTE3 HHpOpMaluHy,
. LIMIO 3a/1a4H.
MIPUMEHATHh CUCTEMHBIN
N/-2yx.1 HaxoauT u KpUTHYECKHU aHATU3UPYET
MOIXOJT JJIsI PEeIICHUS VHIMBATYATBHOE
UH(POPMALINIO, HEOOXOIUMYIO JIJIsl peIIeHUsI 110- y
MOCTaBJICHHBIX 3a/1a4. . JOMaIIHee 3aja-
CTaBJICHHOH 3a7ayH.
OIIK-1 Cnocoben pe- nue (U3)
N-3yx.1 PaccmarpuBaeT BO3MOXKHBIE BAPUAHTHI
[IaTh TUIOBEIC 3aJaYH
o peIeHus 3a/1auu, OIICHUBAs UX JTOCTOMHCTBA U
npohecCHOHABHOM
HEJIOCTATKHU.
JeATEIILHOCTH Ha OC-
N N/1-4yx.1 I'paMOTHO, TOTMYHO, ApTyMEHTHUPOBAHO
HOBE 3HAHHMI OCHOB-
dbopMupyeT COOCTBEHHBIE CYKIACHUS U OIICHKHU.
HBIX 3aKOHOB MaTeMa- 9 N
Otnugaer GakThl OT MHCHH, UHTEPITPETAIUH,
THYECKUX U €CTECT- OLeHOK ACCVIKTE ac
HOK U T.II. B HUSX UX THU-
BEHHBIX HayK C MPHU- H Al B paccyirit JIPYruX yH
KOB JIeITEJIbHOCTH.
MEeHEeHueM HHpopMma-
LHOHHO N/-5yk.1 Onpenensier U OLEHUBAET MOCIEACTBUS
BO3MOJKHBIX pEIICHUN 3aauu.
KOMMYHUKAITHOHHBIX
o N/-1omk-1 Ucnonb3yeT OCHOBHBIE 3aKOHBI €CTECT-
TCXHOJIOTHH. BE€HHOHAYYHBIX JUCHUILIIMH JUIS PEIICHUS CTaH TecrupoBanue
OIIK-5 CnocobeH yua- Y1 p
JTApTHBIX 3a7a4 B COOTBETCTBUM C HAIPaBIECHHO-
CTBOBATh B MMPOBEJIE- N
CTBIO TPO(HEeCCHOHATLHON e TEILHOCTH.
HUU SKCTICPUMEHTATb-
Y N-1omk.s Y4acTByeT B 3KCIIEpUMEHTATIbHBIX UC-
HBIX UCCJIEIOBaHUI B .
. CIIEIOBAHUAX II0 UCIBITAHUIO CEIBCKOXO3SICT-
npodeccuoHaIbHON .
BEHHOM TEXHUKH.
JEeITEIBHOCTH.




OueHovHbIe MaTepHaJbl U CPEeACTBA 1JIf1 IPOBEPKHU
c¢opMHUPOBAHHOCTH KOMIIETEHUN I

Mopnyas 1. MatepuajioBeaenmne

Komnbrorepnoe tecrupoBanue (TCk)

Pa3znen Ne 1. Mexanndyeckue cBoiicrBa mMatepuajoB Kpucrajinmyeckoe cTpoeHHEe MeTaJl-
JIOB

(Bvibepume 00ur npasuibHblll 6apUAHM OMEema)

1 Ha pucynke nokazana cxema u3MepeHus TBEPJOCTH MO METOAY. . .

E LA

Fe
-
o

Y| -

+Bukxkepca
Poksemna
ITopa
bpunemnns

2 B ocHOBe onpeieNieHus TBEpOCTH 10 POKBEITY JIEKUT ONpeIeSICHHE:

+onpeaeneHus rTyOUHBI OTIIEYaTKa HAKOHEUYHHUKA T10CIIE CHATHS OCHOBHOM HarpysKu;
OTHONICHUS MPUJIOKEHHOH K CTaIbHOMY IIApUKY HArpy3KH K IUIOIIAU TOBEPXHOCTH JIYHKHU;
OTHOLLIECHHUS NPUJIOKEHHON K aJIMa3HOM NMUpaMUIE Harpy3Ku K IUIOLAAU IOBEPXHOCTH OTIIEYAT-
Ka;

JMaMeTpa OTIIeUaTKa;

3 Omnpenenenue TBEpAOCTU O BpUHENTIO CBOANUTCS K ONPEEIICHUIO:

OIIpeieNIeHNs TITyOMHBI OTIIeYaTKa HAKOHEYHHKA TI0CIIe CHATHSI OCHOBHON Harpy3KH;
+OTHOIIEHUS MPHIIOKEHHON K CTaJIbHOMY IIapUKY HArpy3Kd K IUIOINAAM MOBEPXHOCTH JIYHKH;
OTHOUICHUSI TPUIIOKEHHOH K aJIMa3HOM MUpaMue HArpy3Kd K IUTOIIAAU TOBEPXHOCTH OTIIEYar-
Ka;

JMaMeTpa OTIeyaTKa;

4 OnpeneneHue TBEPAOCTH MO BUKKEpCy CBOAUTCSA K OMPEACIICHUIO:

OMpCACIICHUA FHy6I/IHLI OTIICUaTKa HAKOHECUYHHKA IT0CJIE CHATHS OCHOBHOU Harpys3Kku;

OTHONICHHUS MMPUJIOKEHHOH K CTaJIbHOMY IIAPUKY HArpy3KH K IUIOIIA U TTOBEPXHOCTH JIYHKHU;
+OTHOLICHUS MPUWIOKEHHON K aIMa3HOW NMMpPAaMHUIE HArpy3Kd K IUIOLIAAU IIOBEPXHOCTU OTIIE-
yaTKa;

JIMaMeTpa OTIIeUaTKa;

5 3aBucumocTs Mex 1y TBepAocTeio HB u nmpouHocThio:
+[Ipsmas, ¢ koapdunueratom 0,3-0,36

ObpartHas, ¢ koapdunmrentom 3-4

Jlorapudpmuueckas

Kyo6uuaeckast



6 IIpu ucnonszoBanuu Merona PokBeiia i M3MEpEeHUs] TBEPAOCTH IO LIKalIe A UHIUKATOPOM
SIBIISICTCS:

CransHolM mapuk auametrp 10 mm

+AJMa3HbII KOHYC

AJMa3zHas nupaMuzia

CranpHoli mapuk quamerpom 1,58 mm

7 IIpu nucnons3oBaHuu MeTona PokBeina i U3MEpEeHUs TBEPAOCTH M0 LIKajle B nHaukaTopom
ABJIAETCS:

CranpHoli mapuk quamerp 10 mm

AJMa3HbBIA KOHYC

AnMasHasi nupamuaa

+CranbpHO# mapuk quameTpom 1,58 mm

8 IIpu ucnonbzoBanuu metoaa PokBeiia st ©3MepeHust TBEPAOCTH 10 mikajge C MHIAUKATOPOM
SIBIISICTCS:

CranpHol mapuk auametrp 10 mm

+AJMa3HbII KOHYC

AJMa3zHas nupaMuia

CranpHoli mapuk quamerpom 1,58 mm

9 Ilpu ucnons3zoBanuu MeToa PokBemna A u3mMepeHus: TBEpAOCTH M0 HiKaie B ucnonb3yercs
OCHOBHAs Harpyska:

+90 krc

3000 krc

1500 krc

50 krc

140 kre

10 IIpu ncnonp3oBanuu meroaa PokBeria s n3MepeHus TBepAocTy 1o mkaie C ucnoiab3yer-
Csl OCHOBHAs Harpys3ka:

90 krc

3000 krc

1500 krc

50 krc

+140 xrc

11 Ilpu ncnonp3oBanuu Merona Poksenna uist M3MepeHHs TBEPIOCTH 1O MIKaJe A HCIONb3YyeT-
Csl OCHOBHAs Harpys3ka:

90 krc

3000 krc

1500 krc

+50 kre

140 kre

12 O6o3nauenue 180HB; /157,530 03HaUaeT:

+Yto npu nuamerpe mapuka 2,5 mMm, Harpyske 187,5 krc, BpeMeHu BbliepKKU 30 ¢ YUCII0 TBEp-
noctu o bpunesnto cocrasuio 180

Uro npu aguametpe mapuka 30 mMm, Harpyske 187,5 krc, BpeMeHM BBIIEPKKHU 2,5 C UHUCIIO TBEp-
noctu o bpunesnto cocrasuio 180

Yucno tBepaoctu o Poksemty no mkaine B coctaBuino 180
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Uucno tBeproct 1o Bukkepey cocraBuino 180 nomyueHo npu Harpyske 2,5 Kre, NpHI0KEHHON
B TeueHnu 30 ¢

14 Crioco6 ucnbITaHus Ha TBEPIOCTh, OCHOBAHHBIN Ha BJIABJIMBAHUH YETHIPEXTPAHHON aIMa3HOU
MUpaMHuIbl 3TO:

+Onpenenenue TBEpAOCTH IO BUkkepcy

Onpenenenue TBepaoCcTH o bpunesnto

Onpenenenne TBepaoctu 1o llopy

Ornpenenenue TBepaocTH o Poksemty

15 SIBnenue Hakiena NpUBOJUT K:

+110BBIIIEHNIO MEXaHUUECKUX XapaKTEPUCTHK CTaJIN
[ToHmXeHnI0 MEXaHNYECKUX XapaKTEPUCTHK MeTaa
M3MeHeHNI0 XMMUYECKOTO COCTaBa CTAIN
VYBenu4yeHuio (eppUTHOTO 3epHA

16 IToka3aTeny NPOYHOCTH XapaKTEPU3YIOTCH. . .
OTHOCHUTENIBHBIM YATUHEHUEM, OTHOCUTEIIbHBIM CYKEHHEM;
+IIpenenom NpoYHOCTH, IPEAETIOM TEKYUECTH;
TBeprocThIO;

PaboToii 3aTpaunBaeMoii Ha yAapHBIN U3JI0M 00pasiia;

17 Iloka3zaTenu MIaCTUYHOCTH XapaKTePU3YIOTCH. ..
+OTHOCHUTENBHBIM yJIJIMHEHUEM , OTHOCUTEIIBHBIM CY’KEHHEM;
[IpenenomM mpoyHOCTH, NPEIEIIOM TEKYUYECTH;

TBeprocThIO;

PaboToii 3aTpaunBaeMoii Ha yAapHBIN U3JI0M 00pasiia;

18 IToka3aTenb ynapHOU BSI3KOCTH XapaKTEpPU3YHOTCH. ..
OTHOCHUTENBHBIM YATUHEHUEM , OTHOCUTEIBHBIM CYKEHHEM;
[IpenenomM mpoyHOCTH, NPEIEIIOM TEKYUECTH;

TBeprocThIO;

+ PaboToli 3aTpaurBaeMoii Ha yAapHBIN H3JI0M 00pasiia;

19 Ilpenen mponopuroHaIbHOCTH 3TO ...

+MaxkcumanpHOE HalpspKeHHE 10 KOTOpOoro JedopmManus yBeIU4YMBAeTCsl MPSIMO MPONOPIHO-
HaJIBHO Harpyske (IefcTByeT 3akoH ['yka);

MakcumanbHOE HAMpsHKEHHE 10 KOTOPOTO COXPAHSIOTCS YNPYTHe CBOMCTBA (HET OCTaTOYHOM
nedopMarum);

HanMeHbliee HanpspkeHUe MpU KOTOPOM B MaTepHalie MPOUCXOIUT 3aMETHOE YAJIMHEHHEe 0e3
YBEJIMUYEHUS Harpy3Ku (MaTepuall TeUeT);

HauOosnpiiee HanpskeHHE KOTOPOE MaTepuall BbIAEPKHUBAET 0€3 pa3pylleHHUsl, COOTBETCTBYIO-
1ee HauOoJbIel Harpy3Ke

20 Ilpenen ynpyrocTtH 31o ...

MakcuManbHOe HamnpspKeHUE A0 KOTOporo aedopMainysl yBEIMUMBAETCA MPSIMO IPOMOPLHO-
HaJIBHO Harpys3ke (IefcTByeT 3akoH ['yka);

+MakcuManbHOE HaIpsDKEHUE 0 KOTOPOTO COXPAHSIIOTCS YIPYrue CBOMCTBA (HET OCTaTOYHOM
nedopManum);

HanMeHbliee HanpspkeHUe MU KOTOPOM B MaTepHalie MPOUCXOIUT 3aMETHOE YAJIMHEHHe 0e3
YBEJIMUYEHUS Harpy3Ku (MaTepuall TEUeT);

HanOonpiiee HanpskeHHEe KOTOPOE MaTepuall BbIAEPKHUBAET 0€3 pa3pylleHHsi, COOTBETCTBYIO-

7



1ee HauOoJbIeH Harpy3Ke

21 Ilpenen Teky4ecTH 310 ...

MaxkcuManbHOE HaIpsDKeHHE 10 KOTOporo nedopmaius YBEIMYMBAETCA MPSMO IMPOMOPLHUO-
HaJIbHO Harpy3ke (neicTByeT 3akoH ['yka);

MakcumanbHOE HAMpsHKEHHE 10 KOTOPOTO COXPAHSIOTCS YNPYTHe CBOMCTBA (HET OCTaTOYHOM
nedopMarum);

+HanMeHnbliee HanpspkeHHe MPU KOTOPOM B MarepHalie IPOUCXOJUT 3aMETHOE y/UIMHEHHE 0e3
YBEJIMUYEHUS Harpy3Ku (MaTepuall TE4eT);

Haubonbiiee HampsikeHHEe KOTOPOE MaTepHall BBIIEPKUBAET 0€3 pa3pyllIeHHUs, COOTBETCTBYIO-
1ee HauOoJbIeH Harpy3Ke

22 IIpenen npoyHOCTH (BPEMEHHOE CONPOTUBIIEHHE) 3TO ...

MaxkcuMmanbHOe HampsbKeHUeE, 10 KOTOporo jaedopmanus yBEIHMUMBAETCS MPSIMO MPOMOPIUO-
HaJIbHO Harpy3ke (neicTByeT 3akoH ['yka);

MakcumanbHOE HAMpsHKEHHE 10 KOTOPOTO COXPAHSIOTCS YNPYTHe CBOMCTBA (HET OCTATOYHOM
nedopMarum);

Haumensiiee HampsbkeHuEe MpU KOTOPOM B MaTepuale MPOUCXOAUT 3aMETHOE yAJIUHEHHe 0e3
YBEJIMUYEHUS Harpy3Ku (MaTepual TeUeT);

+HaubGomnpiee HanpsbKeHWE KOTOPOE MaTepHrall BhIIEPKUBAET 0e3 pa3pylIeHHsl, COOTBETCTBYIO-
1ee HauOoJbIeH Harpy3Ke

23 OTHOCUTENIBHOE YUIMHEHHUE 3TO ...

+OTHOIIIEHHE YBEIWYEHUs JUIMHHBI 00pasma (abCOMIOTHOTO YUIMHEHHS) K TIEpPBOHAYATIBHOMN
JUTMHE 00pasia

PaznocTh Mexny mimHOM oOpasiia 1mocje pa3pbiBa U MepBOHAYAIBHON JITTHHHO

OTHoIIeHNE YMEHBIIICHHUS TUIOMIAIN TIOMIEPEUYHOTO CeUeHHs 00pasiia (a0OCOMOTHOTO CYKEHHUS) K
NepBOHAYAILHOM IJIOMIAAH MONEPEYHOro ceYeHus oopasia

PazHOoCTh MeX Ty IepBOHAYATHHON TUIOMIAIBIO TTOTIEPEYHOT0 CEUCHUs 00pasia

U IUIOIIAJbI0 TIOTIEPEYHOT0 ceueHus o0pasiia mocie pa3pbiBa

24 OTHOCUTENBHOE CYKEHHUE 3TO ...

OTHOIIEHHE yBETMYEHUS JUIMHHBI 00pasia (abCOMOTHOTO YATUHEHUS) K IepBOHAYAILHON JIJTH-
He oOpasma

PazHoCTh Mex Iy ITHHON 00pasiia mocje pa3pbiBa U MEPBOHAYAILHON IITMHHO

+ OTHOIIICHNE YMEHBIIICHHUS TIJIOMIAIU MTOMEPEYHOro ceueHus: oOpasia (aOCOTOTHOTO CY>KEHHUS )
K MIEPBOHAYAILHOH TUIOIIA M IMOMIEPEYHOT0 CeUSHHS 00pasia

Pa3zHocTh MeXly epBOHAaYaIbHOM TUIOMIA/IBIO MTOMEPEYHOr0 CeUeHUs 0Opasiia

U IUIOIIAJBI0 TIOTIEPEYHOTO CeUeHHs 00pasiia mocie pa3pbiBa

25 Kpucramnnueckas pelieTka, JJIeMEeHTapHas s4eiika KOTOpOW IPeJCTaBlIeHa HAa PUCYHKE, Ha-
3bIBACTCH...

TE€TParoHaJIbHOU
MPUMUTHUBHON KyOU4EeCKOH
I'paHelleHTPUPOBAHHON KyOHMYeCKOit



+ 00bEMHO-IIEHTPUPOBAHHON KyOHUECKOMH

26 Jlucnokanus sSBisieTcss 1ePEKTOM. ..
MTOBEPXHOCTHBIM

TOYEYHELIM

+ TUHESHHBIM

00BEMHBIM

27 BakaHcus sIBISIeTCS TE€PEKTOM. . .
JIMHEHHBIM

MOBEPXHOCTHBIM

00BEMHBIM

+ TOYEYHBIM

28 MuHHMMaJIbHBIN 00bEM KpUCTAIUIA, IPH TPAHCISALUH (TIOCIEA0BATEILHOM MEPEMEIIEHNH) KO-
TOPOTO BAOJIb KOOPANHATHBIX OCEH MOYKHO BOCIIPOM3BECTH BCIO PEIICTKY, HA3BIBACTCA. . .
O510KOM

KJIAaCTEPOM

+ dJIeMeHTapHOU STYEUKOMN

MOHOKPHUCTAJIJIOM

29 Kpucrannuueckasi penieTka, 3JIeMeHTapHas siueiika KOTOpOW Mpe/ICTaBlIeHa HAa PUCYHKE, Ha-
3BIBACTCHL. ..

TE€TparoHaJbHOU

IPUMUTHBHON KyOHUECKOM

+ rpaHeneHTPUPOBAHHON KyOUYECKOM
00BEMHO-IIEHTPUPOBAHHON KyOUUYECKOM

30 Kpucraminueckasi peiierka, JIeMEHTapHas siueiika KOTOpOM MpejcTaBieHa Ha pUCYHKE, Ha-
3BIBAETCH...

+TeTparoHAJIbHOMIIJIOTHOYITAKOBAHHOM
NPUMUTHBHON KyOHUECKOM
TPaHEIICHTPUPOBAHHON KyOHMYECKOM
00BEMHO-IIEHTPUPOBAHHON KyOUUYECKOM



Pazgea Ne 2. XapakTepucTuKa MeTA/UIMYECKHUX CIJIABOB
(Bvlbepume 00uH npasuivhsliil apuaHm omeema)

1 Yto Ha3bIBaE€TCS TBEPABIM PACTBOPOM:

+[Ipu KpucTAIIM3aMK PA3HOPOAHBIE aTOMBI O0pPa3yIOT OOIIYI0 KPHCTAILUTMYECKYIO pEIICTKY,
pacTBOPSSACH APYT B IPYTe B TBEPAOM COCTOSTHUU

[lpu kpucTaIIM3aNUK Pa3HOPOTHBIE aTOMBI HEOOPA3yIOT OOIIYI0 KPUCTAUIMYECKYIO PEIIETKY,
KOKIBIA METAIT Oy/IeT UMETh CBOIO KPUCTALUTUYECKYIO PEIIETKY

[Ipu xpucTaIM3aMKd Pa3HOPOJHBIC aTOMBI 00PA3YIOT OOIIYI0 KPHCTALUTUYECKYIO PEIIETKY Iy-
TeM U Py3HOHHOTO CMEIIUBAHUS TBEPIOTO METAlIa U Ta3000pa3HOTO dJIEMEHTa

[Tpu kpuCTaIUIM3aUKN Pa3HOPOIHBIE ATOMBI COSIUHSIOTCS B ONPEICIIEHHON MPONOPIHU 00pa3ys
HOBBIC BEIIECTBA

2 Kakumu napaMeTpaMy XapaKTepu3yeTcs JUHUS JIMKBUAYycCa:

TemnepaTypoi KOHIIa KpUCTAJUTU3 AT

+TeMrieparypoil Hayana KpUCTaUIU3aLUN

MuHEMAaTBHBIM COZIEPKAHUEM OJTHOTO KOMIIOHEHTA B IPyrOM

MakcuManbHBIM COEP’KAHUEM OJTHOTO KOMIIOHEHTA B IPYTOM

3 Kakas nuarpamma siBisiercs quarpammoint 11 tuma?

O06a KOMIIOHEHTa HEOTPAaHWYEHHO PACTBOPHUMBI IPYT B IPYre B KUJIKOM COCTOSIHUH, a MPU KPH-
CTAJTU3aIMU 00Pa3yl0T YCTOMYMBOE XMMHUECKOE COSMHCHHE

O06a KOMITOHEHTa HEOTPAHUYECHHO PACTBOPUMBI JIPYT B APYTe B )KUIKOM COCTOSIHUH, 00JIaIal0T
OTPAaHHYEHHOUW PACTBOPUMOCTHIO B TBEPJOM COCTOSIHUHM W HE 00pa3yrOT XUMHUYECKUX COSIAMHE-
HUH

+(0O0a KOMIIOHEHTa HEOTPAaHUYCHHO PACTBOPUMBI B KHUIKOM U TBEPJIOM COCTOSHUSX M HE o0Opa-
3YIOT XUMUYECKHUX COCTMHEHUI

O0a KOMITOHEHTa HEOTPAHUYECHHO PACTBOPUMBI JIPYT B IPYTe B )KUJIKOM COCTOSHUH, a B TBEPAOM
00pa3yroT MEXaHUYECKYI0 CMECh

4 Yto Ha3bIBaIOT (Pa3oii CUCTEMBI:

+OIIHOpO[[Ha$I 9aCTb CUCTCEMBI, OTACIICHHAs OT OCTAaJIbHBIX gacTel MOBCPXHOCTBIO pa3cia
HeomgHopoaHast 9acTh CHCTEMBI, OT/IEIIEHHAs OT OCTAJIbHBIX YacTel MOBEPXHOCTHIO pas/eria
Yactb CHUCTEMBI, OTACIACHHAA OT OCTAJIbHBIX gacTen MMOBCPXHOCTBIO pa3jciia

5 ®a3oBblii cocTaB cruiaBa, coaepxaiiero 40%Sn u 60% Zn, npu Temneparype 300°C:

“C.‘ | i T | I 'I I_
| T
40 o
=1
20 —
P
| A C+En
-
N | | .
20 il |
j'c.ff:h/brg- I:?‘_. F+ Zn
E [ |
W % w & & ®m & W W
Sn — In

MEXaHHYECKasi CMECh KPUCTAIIIOB Zn ¥ Sn
+ xunkas ¢aza 1 KpUCTauIbl Zn

XKHUIKas (haza U KpUCTaJUIbI Sn

Kuakas dasza

6 DBTEKTHKA MIPEACTABISIET COOOM. ..
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+ cMech ABYX (a3, 00pa3yoNIMXCcs B pe3y/IbTaTe OJHOBPEMEHHON KPUCTAITH3AIMHA U3 YKHUIKOTO
pactBopa

XUMHUYECKOE COCJMHEHHUE OMPEACICHHOTO COCTaBa, KPUCTAIMUECKAs PEIIeTKa KOTOPOTro OTJIU-
YaeTcst OT PEIIETOK UCXO/IHBIX BEIICCTB

CMECh JKUIKOH U TBepoH (a3

TBEPbIA PACTBOP ONMPEICICHHOTO COCTaBa

7 JluHus Havana KpUCTAJUIM3AIMK HA JUArpaMMe COCTOSIHUS — 3TO JIMHUSL. . .
+ TUKBUIYC

COUAYC

HBTEKTHUYECKOTO MPEBPAILCHUS

ABTEKTOUIHOTO TIPEBPAICHUS

8 Crmunas coctaBa 40% Zn + 60% Sn kpuctamun3yeTcsi B MHTEpBAJE TEMIEPATYD. ..

"C_ | i : I T |.
| | s
500 s
"
=0 — - =
il A W+ Th
-
1 1 |
2053 T
Y TR | I% e+ Zn
St
W % W W W E
Sn T Ln

(418-200)°C
(355-200)°C
+(300-200)°C
(418-240)°C

9 ®a3oBsIii cocTas cmaBa 70% Zn + 30% Sn npu TemmnepaType 300°C -

“C_ | i : I T |.
[ | (75
5o s
e
300 | = : -
A W+ Th
-
1 1 |
2053 T
e g,l% e+ Zn
St
Wss o % w H 0 @8 0
Sn T Ln

ABTEKTHKA + KpUCTAIUIBI Sn

pacruiaB

+ pacmiaB + KpucTawuibl Zn
3BTEKTHKA (Zn + Sn) + KpUCTaLIBI Zn

10 Cucrema 370...

+ COBOKYITHOCTb (1)33, HaxXo4dHnXCs B PaBHOBCCHUU ITPU OMPCACICHHBIX BHCIIHUX YCJIOBUAX
(Temmeparype, 1aBJICHHH);

OI[HOpOIIHaSI HaCTb CUCTEMBI, OTACICHHAA OT OCTaJIbHBIX gacTeu MOBCPXHOCTHIO pa3jciia
HeonnopoaHas yactb cucTeMBI, OTJEIEHHAs OT OCTAJIbHBIX YacTel MOBEPXHOCTHIO pa3/erna

11



Pazgea Ne 3. [luarpamma cocrosinus kesae3o-yriepoa Craam YyryHol
(Bvlbepume 00uH npasuivhblii 6apuUaHm omeema)

1 OBTEKTHUECKOE IPEBPALICHHUE 3aKI0YAECTCA B ...

ayCTEHUT ¢ conepkanueM yriaepoaa 0,8% pacnagaercst Ha cMech IUTACTUHOK eppuTa U 1eMEH-
TUTa npu Temneparype 727C

+ U3 KHAKOTO CILJIaBa ¢ coJiepkanueM yriaepoa 4,3% OJHOBPEMEHHO KPUCTAIU3YETCS aycTe-
HUT U LIEMEHTUT npu Temneparype 1147C

U3 )KUJKOTO CIUIaBa M epputa oOpazyercst cMech (heppuTa U ayCTeHUTa

IIpU TOHMKEHUH TEMIEPaTyphbl MPOUCXOIUT MEPECTPOCHUE KPUCTAITUMYECKONW pPElIeTKH aycTe-
HUTa o0paszyeTcs hepput

IpU MOHMW)KEHUM TEMIIepaTypbl U3 ayCTEHHTA BBIIAENIAETCS HM30BITOYHBIA yriaepoa u obpasyer
LIEMEHTUTA

2 AyCTEHHUT — 3TO...

CMeCh ayCTCHUTA U LIEMEHTHUTA

TBEPJIBI PACTBOP BHEAPEHUS yriepoaa Banb(da xenese
XMMHUYECKOE COEIMHEHHE XKelle3a C yriIepoJoM

+ TBepIbIil paCTBOP BHEJAPEHUS YIIepoJia BraMMma JKeese

3 CrpykTypa criaBa ¢ cofepxanuem yriaepoaa 4,3% npu HOpMallbHOM TeMieparype
nepyut + Gpeppur

+ nenedyput

neaeOypuT + mepiauT + EeMEHTHT BTOPUIHBINA

HEePIUT

NEPIUT + LIEMEHTUT BTOPUYHBIN

nenedypuT + IeMeHTHT (TIEPBUYHBINA U BTOPUYHBII)

4 DBTEKTOMIHOE MPEBPAILIEHUE 3aKIIIOYAETCS B ...

13 JKHUJIKOTO cIiaBa u pepputa oOpasyercsi cMech peppuTa U ayCTeHUTA

[Py MOHWKEHUU TEMIIepaTyphbl U3 ayCTEHUTa BBIAENsAETCS M30BITOUHBINA yriepoJq M odpasyer
LEMEHTHUTa

IpU TOHWKEHUH TEMIIEPATyphl MPOUCXOAUT MEPECTPOCHUE KPUCTATUIMYECKON PELIeTKH aycTe-
HUTa 0Opasyercst heppuT

U3 J)KUJKOTO CIUIaBa C cojepkaHueM yriepoaa 4,3% oaHOBPEMEHHO KPUCTAJUIN3YETCSl ayCTEHUT
Y LIeMEHTUT ipu Temmneparype 1147C

+ aycreHuT ¢ cogepxkanuem yriepoaa 0,8% pacnagaercs Ha cMech IJIACTHHOK (eppuTa U 1ie-
MEHTHUTA ipu Temneparype 727C

5 Haubonee MArkoil u miacTUUHON (Pa3oit xKene30yraepoIucThIX CIIaBOB MPU KOMHATHOM TeM-
neparype sBISETCS. ..

LIEMEHTUT

ayCTEHUT

MIEPJIUT

+ deppur

6 DBTEKTOWIHBIC CTAJI UMEIOT CTPYKTYPY TP KOMHATHOHN TEMIieparype
nepauT + nementur 11

nepyut + Gpeppur

nenedyput + nepaut + nemeHTur 11

+ OepiauT

12



7 JJ03BTEKTOWIHBIEC CTAJIA UMEIOT CTPYKTYPY TP KOMHATHOM TeMIepaType
NEepJIUT

neaeOyput + nepaut + nemenTur 11

nepauT + nementur 11

+ mnepmur + deppur

8 CoaeprkaHue yriiepoja B 3a9BTEKTOUIHBIX CTAJISIX COCTABIISIET. ..
(0,02 -0,80)%

+ (0,80-2,14)%

(2,14 -4,30)%

(4,30-6,67)%

9 3a3BTEKTOMIHBIE CTAIM UMEIOT CTPYKTYPY P KOMHATHON TeMIIEpaType
NEPIUT

nenedyput + nepaut + nemeHTur 11

+ mnepaut + nemenrtur II

nepyut + Gpeppur

10 Coneprxanue yriepoaa B UyryHe
ooiee 6,67%C

6oinee 4,3%C

+ Oomee 2,14%C

Mmenee 2,14%C

11 LemeHnTHT — 3TO...

TBEP/BIN paCTBOP BHEJPEHUS YIIIEPO/Ia B Keyese
cMech (heppuTa U [IEMEHTUTA

CMCCh aYCTCHHUTA U ICMCHTHUTA

+ XUMHYECKOEe COeJUHEHHE JKee3a ¢ yriaepoioM

12 TIpu temneparype Boime 727 °C ene6yput NpeacTasiser coboit
cMech eppuTa U IEMEHTHTA

TBEPJIBI PACTBOP BHEIPEHUS YIIIEpo/a B jKeJe3e

+ cMech ayCTEHUTA U IIEMEHTUTA 3BTEKTHYECKOTO COCTaBa
XUMHAYECKOE COSIMHEHHE XKelle3a C YIIepooM

13 Copepsxkanue yriepojaa B JOIBTEKTOMIHBIX CTAISIX COCTABJISIET. ..
Bapuantsl 0TBETOB:

+ (0,02 -0,80)%

(4,30-6,67)%

(0,80-2,14)%

(2,14 -4,30)%

14 ®epput nMeeT KpUCTAIUINYECKYIO PELIETKY. ..
'K

TeKCaroHaJIbHYIO INIOTHOYIIAKOBAaHHYIO
TETParoHaJIbHYIO

+ OLK

15 TpenenbHas pacTBOPUMOCTD YIJIEPOJA B raMMa-xkelese pasHa npu temneparype 1147C:
0,025%
13



0,4%
0,8%
+2,14%
6,6%

16 TIpenenbHas pacCTBOPUMOCTB yIiIepoaa B anb(a-kesese pasHa npu temmneparype 727C:
+0,025%

0,4%

0,8%

2,14%

6,6%

17 CTpykTypa 3BTEKTUYECKOTO O€I0r0 YyryHa Ipu KOMHATHOUW TeMIIepaType
+ neneOypuT (IEMEHTUTHIICPIIHT)

nene0ypuT (LIEMEHTUTHIEPIIUT), IEMEHTUT

nenaeOypuT (IeMEHTUTHICPIINT ), IEMEHTUT BTOPUYHBIN, TIEPJIAT

MEPIUT, IEMEHTUT BTOPUIHBIN

18 CtpyKTypa T03BTEKTHUECKOTO O€JI0T0 YyryHa MPU KOMHATHOU TeMITepaType
neneOypuT (LeMEHTUTHIEPIIHT)

neneOypuT (IEeMEHTUTHICPIIHT ), IEMEHTUT

+ nene0ypuT (LIEMEHTUT-HIEPIIUT), IEMEHTUT BTOPUYHBIH, IEPIIUT

NEPIUT, IEMEHTUT BTOPUUHBIN

Cmanu

I Cranp mapku Y12 oTHOCHUTCS:
K texnunuecku uncromy xemnesy
JIOPBTEKTOMIHOM CTaln
+3a3BTEKTOMTHON CTaJIN
OBTEKTOUIHON CTAJIN

2 Cranb mapku 45111 oTHOCHUTCS K CTAIISIM:
OOBIKHOBEHHOT'O KaUYeCTBa
KadecTBeHHBIM CTaIISIM
BEICOKOKAaYECTBEHHBIM CTAIISIM

+0c000 BBICOKO KaUYeCTBEHHBIM

3 Cranp mapku 40A OTHOCUTCS K CTaJIsIM:
OOBIKHOBEHHOT'O KaUYeCTBa
KadecTBeHHBIM CTaIISIM
+BBICOKOKAaUYEeCTBEHHEIM CTaJIsIM

Oc000 BEICOKO KaUueCTBEHHBIM

4 Canp mapku A40 xapaktepHa J00aBKaMu:
+Cepbl

Huxens

Xpoma

Turana

Mapranua

5 B mapkupoBke BCT6km 1idpa ykasbIBaer:
14



Copepxanue yriaepoaa
CreneHb pacKUCICHUS
Copepxanue yriaepoaa
[Ipenen mpoyHocTH MaTepurana
[Ipenen Tekyuectn marepuana
+Homep Mapku

6 B mapkuposke BCr4cn nepBast OykBa yka3bIBaeT:

KauectBo cranu

ITocTaBKy 110 MEXaHMYECKHUM CBONCTBaM

ITocTaBKy 110 XMMHUYECKUM CBOKCTBaM

Crasp BBICOKOTO KauecTBa

+IlocTaBKy O MEXaHUYECKUM CBOMCTBAM U XMMHUYECKOMY COCTaBY

7 B mapkupoBke POMS5 nudpa 6 ykaspiBaer:
CopepxaHue yriaepoaa B COTHIX JA0JSIX MIPOLEHTa
CopepxaHue yriaeposaa B JECATBIX JOJISIX IPOLEHTA
Copepxanue Boiabppama B COTBIX JI0JIIX MPOLEHTA
+Cozep:xanue Boib(pama B MPOLEHTAX
[TopsimkoBBIIT HOMEp CTaIU

8 I1o HazHaueHuro cranpb S5C2 sBusercs. ..
CTPOUTEIBHOU

+ pecCOpHO-TIPY>KUHHOU
MAIIMHOCTPOUTEIIBHON YJIy4dIlIaeMOM
MHCTPYMEHTAJIbHOU

9 13 HMKEenepeynCcIeHHbBIX CTaleH MPYKUHHOM SBJISIETCA. ..
Vi2

+ 60C2A

30XI'CA

15k

10 CpengneyriiepoaucToi SBISIETCS CTallb. ..
V8A

+40XH2MA

20

P18

11 MammHOCTPOUTENBHOMN yIydIIaeMOM ABJISETCS CTalb
X12M

v7

+ 40X

12XH3A

12 Kopp031MOHHOCTOMKOM ABISAETCS CTAIb. ..
40X

YI10A

18XT'T

+ 12X18H10T

15



Yyeynul

1 Bosee BBICOKOI MPOYHOCTHIO 00JIAAET CEPhIil UyTYH C OCHOBOMA. ..
CYIIECTBEHHBIX Pa3INYMil HET.

beppurtHoii

+ NepIuTHOMN

beppuTO-NepIUTHOM

2 YyryH npH BbIIJIaBKE MOAU(DULIUPYIOT JUIS. ..
U3MEHEHHSI CTPYKTYPBI OCHOBBI

+ u3MeHeHus (HOpMbI rpaUTOBBIX BKIIOUEHHHA
MOBBILIEHUS] KOPPO3UOHHON CTOMKOCTH
U3MENbYCHUS 3epHA

3 Conep:xaHue yriaepoja B UyryHe. ..
ot 0,8 10 2,14%

Menee 2,14%

ooiee 4,3%

+ 6ounee 2,14%

4 ®opma rpauTOBBIX BKIIOUYEHUH B KOBKOM UyTYHE. ..
JNEHAPUTHAs

+ XJIonbeBUAHAS
rIo0yIspHas
IUIaCTHHYATAast

5 B uyryne mapku BU 60 yriaepon HaxoauTcs B BUJE. ..
LIEMEHTUTA
IUIACTHHYATOr O Tpadura
XJIONIbEBUAHOTO rpaduTa

+ IIapoBUIHOTO TpaduTa

Pa3nea Ne 4. Tepmuueckasi 00padoTka cTajau
(Bvibepume 00un npasuibHblll 6apUAHM OMeEema)

OcHosbl mepmuueckol 0opabomxu
1 IlepechlieHHBIN TBEPABIA PacTBOP YIJIEPOAA B a-)KeJ€3€, NOJYyUYEHHBIM MIPU OXJIAXKIAECHUU ay-
CTEHUTA CO CKOPOCTHIO, OOJIbIIIEH KPUTUUECKON, HA3hIBACTCA. ..
+ MapTEHCUTOM
MEPIUTOM
LIEMEHTUTOM

dbepputrom

2 Kputnueckasi CKOpOCTh OXJIAKJICHHS TP 3aKaJKe — 3TO. ..
MUHHMaJIbHAsE CKOPOCTb OXJIAXICHUS, HEOOXO0AUMAs ISl TIOJTyUYEHHsI TPOOCTUTHON CTPYKTYPHI
MUHUMAaJbHAsI CKOPOCTh OXJIaKICHHs, HeoOXoauMas s (UKCaluy ayCTEHUTHOM CTPYKTYphI
MaKCUMaJibHasi CKOPOCTb OXJIXKJIEHUSI, P KOTOPOH ayCTEHUT €Ille PacnagacTcsi Ha CTPYKTYPHI

NEPIUTHOTO TUTIA

+ MMHUMAJbHasi CKOPOCTh OXJIAXKJICHHS, HEOOXOMMast ISl TIOTY4YEeHUS! MAaPTEHCUTHOM CTPYKTY-

pHI
16



3 Ilpu MeIeHHOM OXJIKICHUH SBTEKTOMIHOM CTajy ayCTEHUT MPEBPaIaeTcs B. ..
+ epiuT

TPOOCTHUT
OeHHUT

MapTEHCHUT

4 HauGombiei TBEpAOCThIO 00aaaeT PeppruTO-IIEeMEHTUTHAS CMECh THUTIA. ..
IJIaCTUHYATOTO IICPJINTA
3€PHHUCTOTO MEPIIUTA

TPOOCTHUTA

+ copbura

5 Haunbonee TOHKOIUCTIEPCHOM sABIsIETCS (DEPPUTO-IIEMEHTHTHASI CMECh THTIA. ..
Bapuantsl 0TBETOB:

3€pHUCTOrO MEPIINTA

TPOOCTHUTA

IJIACTUHYATOrO MepauTa
+ copbuta

6 ObpazoBaHue CTPYKTYpPBI TPOOCTHTA MPOUCXOAUT MPU U30TEPMHUUECKOM pacmajie ayCTCHUTA B
Uana3zoHe TeMIeparyp

1000-1200

600-700

600-650

+500-550

7 OOpa3oBaHuEe CTPYKTYphl OCHHHTA MPOUCXOAMUT MPH U30TEPMUUYECKOM pacliajie ayCTCHHUTa B
JMara3oHe TeMIeparyp:

1000-1200

600-700

+250-400

500-550

8 OOpa3oBaHHe CTPYKTYphI MEPIUTA MPOUCXOIUT MPH U30TSPMUYECKOM pPacCIaje ayCTCHUTA B
Jana3zoHe TeMIeparyp:

1000-1200

+650-700

250-400

500-550

9 Pacnionoxurte qaHHbIE CTPYKTYPHI B MOPSIIKE BO3PACTAHUSI UX AUCIIEPCHOCTH:
4.1 nepaut

4.2 copbur

4.3 TpoocTUT

4.4 mapTeHCUT

10 IIpu HU3KOTEMIIEPATYPHOM OTITYCKE MApPTEHCUT 3aKaJIKH MPEBPAIIACTCS B
+ MapTEHCHUT OTIIyCKa

COpOUT OTIyCcKa

TPOOCTUT

17



3akanxa u omnyck cmanu

1 [Tpu npoBeIeHUH 3aKaJIKU CKOPOCTh OXJIAXICHUS TOJKHA OBITh. . .
menee 300 rpan/cex
6onee 150 rpan/cex
000

+ OoublIe KPUTHUECKOM

2 [onmHyt0 3aKaJKy UCHOIB3YIOT OOBIYHO JJIS CTAJICH. . .
MHCTPYMEHTAJIBHBIX

3a3BTEKTOUIHBIX
BBICOKOJIETUPOBAHHBIX

+ TO9BTEKTOUIHBIX

3 YraepoaucTeie cTamu IpH 3aKaJIKe OXJIKIAIOT ...
C IIEYBIO
B Macjie

+ B BOJE
Ha BO3AYyX€E

4 I[OBBTGKTOI/II[HLIC CTaJlM JJIs TIOJTHOM 3aKanKu HarpeBaroT BbIIIC KPUTHUICCKUX TOYCK
Acl

+ A03

Acm
Ac2

5 BbICOKHI OTITYCK IPUMEHSIOT JJIA ...
MEPHUTEIBHOTO HHCTPYMEHTA
+ oceii aBTOMOOMIIEH

PEXYLIETO HHCTPYMEHTA

IIPY>KUH U PECCOP

6 Tepnoctb HR( 3akaneHHOM 3BTEKTOMHOM CTalIM COCTABIISIET:
50-55

+60-64

40-45

30-40

7 Kputudeckasi CKOPOCTh 3aKaJIKH:

+MUHUMAaITbHAS CKOPOCTh OXJIAKACHUS, PH KOTOPOH 00paszyeTcs CTPYKTypa MapTEeHCHTA
MaKCUMaJibHasi CKOPOCThb OXJIAXKIACHUA B JAHHOM OXJIaJUTCIIC

CKOPOCTh OXJIAKJICHHUS, TP KOTOPOI 0Opa3yeTcsi CTpyKTypa OeitHuTa

CKOPOCTh OXJIAXKICHHS, IPH KOTOPOI 00pa3yercsi CTpyKTypa copoura

8 MapTeHCHUT MpecTaBIseT co00ii:

+mepeHachIEHHbI TBEPABIA pacTBOP YIVIEPOJIA B O-KEJIE3€
TBEP/BI paCTBOP YIVIEPOA B OL-3KEIIE3€

TBEP/bI pacTBOP YIVIEpOa B Y-Keje3e
(beppuTO-1IEMEHTUTHYIO CMECh

KapOus xenesa

9 MHrepBan 3akajlo4yHbIX TEMIEpPATyp AJs MOJHOM 3aKajJK{ JOIBTEKTOMAHBIX CTaJeil pacmoJio-
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raercs:

+na 30-50°C Bermre nuanu Ac3 (GS)
HaxouThcst Mexy JuausimMu GS u PS
OBITH HUKE TMHUU PS

Ha 100-150°C Beime nmuanu GS (Ac3)

10 IIpu HEnmoOIHOM 3aKaiKe CTPYKTYpa JOIBTEKTOUIHBIX CTAJIEH COCTOUT H3:
+depputa u mapTeHcuTa

LEMEHTHTa U MapTeHCUTA

MapTeHCUTa

dbeppuTa u nepauTa

ayCTeHHUTa

11 Ilpu HenosHOM 3aKalKe CTPYKTypa 3a3BTEKTOUIHBIX CTAJIEH COCTOUT U3:
dbeppuTa 1 MapTEHCUTA

+tHEMEHTUTAa U MapTEHCUTa

MapTEeHCUTa

deppuTa u nepiura

ayCTeHuTa

12 JInsi cHU>KEHUSI BHYTPEHHUX HAIPSHKEHUN B 3aKAIMBAEMOM JIETAIA PUMEHSFOT:
OXJIaXKJIEHUE B BOJIE;

MECTHYIO 3aKaJIKY;

+3aKajIky B IBYyX cpeliax

13 IlpokanuBaemMoOCTh 3TO:

+CIOCOOHOCTh CTAJIM MOJTyYaTh 3aKaJICHHBIN CJION Ha ONPEAEICHHYIO INIyOUHY

MaKCHUMaJIbHOE 3HAaUe€HUE TBEPJIOCTH, KOTOPOE MPUOOpETAETCS B PE3Y/IbTATE 3aKAJIKH

3HA4YEHUEM IpeJieNa IPOUYHOCTH TOCIE 3aKaJIKU

MaKCHUMaJbHBIA JUAMETP 3arOTOBKH, P KOTOPOM 3aKajIKa IPOUCXOJUT HACKBO3b B JAHHOM OX-
JTanuTene

14 Jlns 3akanku oOpasiia HACKBO3b B JJAHHOM OXJIQJHMTENIE HEOOXOIUMO BBITIOJIHEHHE CIIEIYIO-
IIETO YCIIOBUSA:

+nuameTp oOpasma ObUT MEHBIIIE UM PABEH KPUTHIECKOMY THAMETPY

nuaMeTp oOpasia Obul O0JIbIIe KPUTHUECKOTO JHaMEeTpa

3aKajKa MPOU3BOIMIACH B BOJIC

CKOPOCTh OXJIAKACHUS B IIEHTPE 3arOTOBKH OBLITN HIKE KPUTHIECKON

15 NU30TepMudecKyro 3aKajaKy NpOU3BOJSAT:

+B colaHbIX BaHHax npu temnepatype 250-400 C no moaHOro pacnaza aycTeHUTa C MOCIEAYI0-
IIUM OXJIQXK/ICHHEM Ha BO3IyXe

B Bojie 110 TeMreparypsl 300-400C ¢ mocneayronuM oxjaaxIeHUEM B Macye

Ha BO3JIyX€ C MOCJIEAYIOLIUM MOTPY>KEHHUEM B OXJIAUTEINb

B 3aKaJIOYHOM CpeJie ¢ MOCIIEAYIOIINM OXJIaXICHUEM Ha BO3IyXe

16 1{enbr0 MECTHOM 3aKaJIKK SIBJISICTCS:

"‘HOHy‘IeHI/Ie BBICOKOH TBCPAOCTU B OIIPCACIICHHOM MCCTC ACTAIN
CHATHE BHYTPEHHUX HANPSOKCHUN B I€TATN

CHSTUC HAKJICIIA B OIPCACICHHOM MECTC ACTAIN

MOJIYYeHHE BHICOKOM IJTACTUYHOCTH B OIPECICHHOM MECTe JeTalIn
Harpes ACTaJIv C MOCICAYIOIUM OXJIAXKICHHUEM Ha BO31yXC
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17 Tlpwm 3akayike cTayiel BHICOKYIO CKOPOCTh OXJIQXKICHHUSI HEOOXO0IMMO TIOJIYYUTh B HHTEPBAJIC:
+HanMeHnblIel yctounBoctH aycrenuta 400-650 C

BO BCEM MHTEpBaJe TEMIEPATYP

B quanaszone temmnepatyp 650-700C

B MapTeHcuTHOM uHTEepBaje 200-300C

18 Hanmuure B CTpYKTYpe 3aKaJICHHOW 3a3BTEKTOUIHON CTATH M30BITOYHOTO IIEMEHTHUTA!
+TIOBBIIIAET H3HOCOyCTOI>i‘-IPIBOCTB CTaJI1 1 HC CHUIKACT €C TBCPAOCTU

CHIDKAET TBEPJIOCTh CTaJIM, HO MOBBIIIAET U3HOCOYCTONUYNBOCTh

CHUAET TBEPAOCTh CTAIN

HE)KeJlaTeJIbHOE SIBJICHHE TaK KaK IMPHU 3TOM 3aKalika OyJeT HelOJIHON

19 Pacnionoxxute naHHBIE 3aKaJOYHBIE CPEJIbI B MOPSAIKE BO3PACTAHUSA CKOPOCTEHN OXJIAXKICHHUS:
8.1 Bo3yx

8.2 MaIlIMHHOE MacCIIO

8.3 Bozma

8.4 pactBop NaCl B Bozie

20 3a’BTEKTOUIHBIC CTAIH JJI MOJHOM 3aKAJIKU HArpeBarOT BHIIIE KPUTHIECKUX TOUEK
+ Acl
Ac3
Acm
ACZ

Omorcuz u Hopmanuzayus cmaiu

1 HemonHBIN OTKUT 3a9BTEKTOU/IHBIX CTAJE€H MPOBOMSIT IPU TEMIIEpATYpax...
1100-1200 °C
660-680 °C

+750-780 °C
160-180 °C

2 Hopmanu3zamus OTJau4aeTcs OT OTKUTa. ..
TEMIIEpaTypoy Harpesa
MIPOJIOJKUTEIIBHOCTBIO BBIIEPKKHU

+ CKOPOCTBIO OXJTaXKACHUS
CKOPOCTBIO HarpeBa

3 T'OMOTreHU3UPYIOUIUNA OTHKUT TPUMEHSIIOT C LIEJIbIO. ..

+ yCTpaHEeHUs XUMUYECKOM HEOJHOPOJIHOCTH CIIIaBOB
CHSITUS HaKJIerna Mociie XOIO0JHON TuIacTUuYecKoi AedopMaiiiu
YCTpaHEHHS KPYITHO3EPHUCTOU CTPYKTYPhI
MOJTyYEHUS 3€pPHUCTOrO MepauTa

4 JInsa ycTpaHEeHHs HaKJIeNa MOCJIe XOJIOAHOU MIIACTUIECKOH AeopMaIiy MPUMEHSIOT. . .
TOMOTE€HU3UPYIOLIUN OTXKUT
+ pEeKpUCTAIIN3aLIMOHHBIN OTKUT

HOpPMAaJIU3AIUIO

3aKaJNKy

5 Ctpykrypa ctanu 40 mociie mojaHoro OTKura - ...
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LHEMEHTHUT + IEPIUT
+ ¢epput + nepaut

HEpPJIUT

MapTEHCUT

Omnyck cmanu

1 OTnyckoM cTayin Ha3bIBaETCs

+ Harpes 3akaleHHOH cTajau HUKE KpUTHUECKOM Touku Acl ¢ mocienyronieil BbIAEPKKOM
Harpes ctanmu Ha 30-50 BbIme kputHuecko Toukd Acl ¢ mociaeayroomei BhIICPKKONH U ObICT-
PBIM OXJIAXKICHUEM

Harpes ctanu Ha 30-50 Bbie kputuyeckoit Touku Acl ¢ mocnenyromen BeIAEPKKONH U MEJICH-
HBIM OXJIQXKICHHEM

Harpes ctanu Ha 30-50 BbIlle KpUTHUECKOW TOYKA AcC3 ¢ MOCIEAYIOMEH BBIICPKKONH U OBICT-
PBIM OXJIaXKICHUEM

2 HuzkoteMmmnepaTypHbIH OTIIYCK IPOBOJAT B MHTEPBAJIE TEMIIEPATYp:
+150...200C

350...450C

550..650C

750...800C

3 CpenneremMiiepaTypHblIii OTIIYCK IPOBOJAT B MHTEPBAJIE TEMIIEPATYP:
150...200C

+350...450C

550..650C

750...800C

4 BpIcOKO TeMIiepaTypHBbIH OTIIYCK IPOBOAST B UHTEPBAJIE TEMIIEPATYP:
150...200C
350...450C
+550..650C
750...800C

5 HuskoreMiepaTypHbII OTIIYCK IPUMEHSIOT JJIS:

+ PEXKYIIEro U MEPUTEILHOTO MHCTPYMEHTA

IIPY>KUH U PECCOP

JieTajlel MallliH OIBEP>KEHHBIX BBICOKUM HAINPSDKCHUSM M yIapHBbIM Harpy3kam

Pazgea Ne 5. Xumunko-repmuyeckasi 00padoTka crajau
(Bovlbepume 00uH npasuivhsiil apuaHm omeema)

1 HacolieHue mnoBEpXHOCTHOTO CJI0S YTIIIEPOJIOM HA3BIBACTCH. ..
YIy4lICHHEM
HOpMaJIM3aLuen

+ 1eMeHTanuen

IMaHUPOBAHUEM

2 IlemMeHTaUy NOABEPrarOT CTAIH. ..
JIFO0BIE
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BBICOKOYTJIEPOIUCTHIE
+ HU3KOYIJICPOAUCTEIE
CpeAHEYTIIEPOIUCTEIE

3 LlemeHTaLMIO IPOBOJAT C LETBIO. ..
MOBBILICHUS TBEPAOCTU M U3HOCOCTOMKOCTH MOBEPXHOCTHOTO CIIOS
+ MOBBILIEHUS COAEPKAHUS yIiIepoaa
MOJTyYEHUS] MEJIKO3EPHUCTON CTPYKTYPHI CEpALICBUHBI
YBCIIMUCHUA TNTACTUYHOCTH MOBCPXHOCTHOT'O CJIOA

4 OnauM u3 BUIOB MU Py3noOHHON METAITU3AINU SBISETCS. ..
+ XpOMHUpPOBaHHUE

LIEMEHTAaIH

OYaHUpOBaHUE

a30TUPOBAHUE

5 AnUTHpPOBaHUE — 3TO HACHILIEHUE TOBEPXHOCTHOT'O CJI0SI METAJLIA. . .
+ aJIFOMUHHUEM

a30TOM

YIIIEPOJIOM

KpEMHUEM

6 CuMuMpoBaHKE— ATO HACHIIEHUE TOBEPXHOCTHOT'O CJIOSI METAJLIA. . .
AITIOMUHUEM
a30TOM
YIIEpOAOM
+ KpeMHUueM

7 A30THpPOBAaHHUE — 3TO HACHIIIEHUE MOBEPXHOCTHOIO CIOSI METAILIA. ..
AITIOMHUHUEM

-+ a30ToM

YIIepoIoM

KpEMHHUEM

8 LluanupoBaHue (HUTPOLIEMEHTALIMS) — 3TO HACHIIIEHUE TTOBEPXHOCTHOTO CJIOSt METaJIA. ..
ATIOMUHUEM
+ COBMECTHO YIJIEPOJOM U a30TOM
yIIepoaOM
KpEMHHEM

9 Cpeny B KOTOpOU MPOBOJSAT LIEMEHTAIUIO HA3bIBAIOT
+ KapOropHu3aTOpPOM

3aKAJIOYHOM Cpenon

MOAU(PUKATOPOM

10 LlemeHTamu moaBEpraroTCs CTaau
+ 18XI'T, 15X, 20X

40X13

V10
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Paznen Ne 6. IIBeTHBbIE MeTALIBI U CIJIABBI
(Bvlbepume 00uH npasuivhsliil apuaHm omeema)

1 CnnaB mapku bpAS5—aro...
ATIOMUHHMEBBIN CIUIaB, coaepxkamiuii 5% Oepuiuims

+ amromuHUEBas OpoH3a, coaepxaimas 5% aTIOMUHUS
OBICTpOpEIKYILas CTalb, cofepskamias 5% Bonbppama
BBICOKOKAUECTBEHHAS CTallb, ISTHPOBAHHAS HEOAMMOM U OOpOM

2 Ha3Banue u xumMuueckuil coctas craBa mapku JIK80-3:
JIUTENHBIN AJIFOMUHUEBBIN CIUIaB; coaepkuT npumepHo 80 % amomunus, 17 % memu u 3 %
KPEMHHUS
JIaTyHb; conepKUT npumepHo 80 % uuHka , 3 % KaaMusi, OCTAUIHHOE - MEb
JUTEHHAas SBTEKTOUIHAS CTallb; coaep kUt npumepHo 0,8 % yriaepona u 3 % kobanbTa
+ naTyHb; conepxkut npuMmepHo 80 % menu, 17 % unnka u 3 % kpemHus

3 Ha3BaHue U XUMUYECKHUI COCTaB cruiaBa Mapku JI62:
JTUTEHUHBIN aIFOMUHUEBBIN CIUIaB, coaepkamui 62 % ainoMuHus
cIIaB OpOH3BI ¢ MEIBIO, coaepIKamuii 62 % OpoH3BI

+ natyHs, coaepxaimas 62 % meau u 38% uuHKa
JTUTeHas ctaib, coaepxamas 0,62 % yraepona

4 CmiaB MeIM ¢ IIUHKOM Ha3EBIBaeTCs ...
OpoH30ii

+ JJaTYHBIO
MEIbXUOPOM
CUITYMHUHOM

5 Yucno 59 B mapke natynu JI59 o6o3Hayaer. ..
cojiepxaHue 0JioBa, %
coAep:KaHue UHKA, %o
Hpenesl IPOYHOCTH IIPU PACTIKEHUH, Kre/Mm>
+ conepxkanue meau, %

6 CrutaBel cuctembl Al — Mg sBISrOTCHL. . .

JIUTEHHBIMU

nedhopMUPYEMBIMH, YIIPOYHIEMBIMH TEPMHUECKONU 00pabOTKON

+ negopMupyeMbIMH, HE YITPOUHIEMBIMU TEPMUUECKOI 00paboTKON
KApOMPOYHBIMU

7 JropajtoMHHBI — 3TO CIUIABbl CUCTEMBI. ..

Al—-Mg
+ Al-Cu—-Mg
Al-Si

Al —Cu—Ni—-Fe

8 J{ropallfoMUHBI MPEBOCXOAT YACTHIA AIFOMUHHM TIO. ..
+ NPOYHOCTH

3JIEKTPONPOBOJHOCTH

TEIIONPOBOAHOCTH

KOPPO3UOHHOW CTOMKOCTH
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9 CrityMHUHBI OTHOCSTCS K CIUIaBaM ...
neGpopMUpYEMBIM
aHTU()PUKITHOHHBIM
+ TUTENHBIM
KApOMPOYHBIM

10 CunymuHaMu Ha3bIBAIOTCS CILJIABbI ATFOMUHUS C. ..
MarHuem

KEIe30M

+ KpeMHHEM

MEJBIO

Paszpnen Ne 7. CiiiaBbl ¢ 0CO0BIMM CBOMCTBAMH
(Bvlbepume 00uH npasuivhslil apuaHm omeema)

Mamepuanvi ¢ 0coObLIMU DEKMPUYECKUMU CEOUCMBAMU

1 MarepuanaMu 711 U30JISIIAN TOKOMPOBOISIIMX YACTEH SIBISIOTCA. ..
MPOBOJTHUKH

+ OUDJIEKTPUKU
MOJIYITPOBOJIHUKHU
MarHUTHBIE

2 BBICOKMM yIeTTbHBIM JIEKTPUUECKHUM COTPOTUBIICHUEM 00J1aIaloT. . .
IIPOBOJHUKHA
IIOJIYIIPOBOJHUKHA
YHUCThIE METAJLJIbI

+ OUDJIEKTPUKU

3 Haunbonee yacto mpuMeHsIEMbIMU METAJNIAMHA BBICOKOW MMPOBOIUMOCTH SIBIISTFOTCSL. . .
+ Cuum Al
Fen Sn
Zn u Ni
Pb u Sn

4 J151s1 M3roTOBJICHUS BBITPSIMUTENEH UCTIOIB3YIOT. ..
MPOBOJTHUKH

JTUDJIEKTPUKA

+ MOJIyIPOBOJHUKH

MarHuThI

5 JIM3JIEKTPUKH OTHOCSTCS K OJTHOM U3 CIAEAYIOUIUX TPYIIT MaTePHaIOB:
KOHCTPYKIITMOHHBIC MaTCPHUAJIbI

+ 3IEKTPOTEXHUYECKUE MaTepUaIIbI

TPUOOTEXHUYECKHUE MaTePHAIIbI

MHCTPYMEHTAJIbHBIE MaTEpUaIbl

TCXHOJIOTUYCCKUC MATCPHUAJIbI

Mamepuanvi ¢ 0cOObLIMU MACHUMHBIMU CBOUCMBAMU
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1 ®eppomMarHuTHBIC MaTepUaAIbl 001a1al0T CTPYKTYPOIl. ..
MapTEHCUTHOMN

+ TOMEHHOM
KPHUCTAJUIMYECKON
CHUHTETUYECKOU

2 MarHuTHbBIE MaTepUabl, CIOCOOHBIE JIETKO HAMarHU4KUBAThHCS MPH MPHIIOKEHUN JIEKTpHYE-
CKOrO I10JIs ¥ pa3MarHU4MBaTLCS MIPU CHATUHU, HA3bIBAIOTCHL. . .

IIPOBOTHUKaMU

HEMarHUTHBIMU
+ MarHUTOMSATKMMU

JUBIEKTPUKAMHU

3 IlepmaiosiMu Ha3bIBAKOTCS CILIABBI HA OCHOBE. ..
+ Niu Fe

Feu Cr

Niu Cr

P u Fe

4 MarauTHBIMA CBOMCTBAMHU 00JIaqaroT. ..
Al, Mg

+ Co, Fe

Ti, W

Au, Ag

5 deppoOMarHeTUKH OTHOCATCS K OJTHOM U3 CIEAYIOUIUX TPYIIT MaTepHaoB:
MHCTPYMEHTAJIbHBIE MaTEPUATIBL

TpUOOTEXHUYECKHE MaTEPUAIIbI

+ 3JEKTPOTEXHUUECKUE MaTEPHUAIIbI

KOHCTPYKIIMOHHBIE MaTepUabl

MaTcpHraJibl CIICHUAJIBHOI'O HAa3HAYCHU A

Pa3nea Ne 8. Hemeraniimyeckne MaTepuasbl
(Bvibepume 00ur npasuibHblll 8apUAHM OMEema)

IInacmmaccuot

1 K TepmopeakTUBHBIM MOJIMMEPAM OTHOCHUTCH. . .
MOJIUATHIIEH
TIOJTUBUHUJIXIJIOPHU]T

+ ¢eHOMOOpPMATTbIETHAHAS CMOJIA
HOJIUCTUPOI

2 OTBep:KJIEHUE PEAKTOILUIACTOB — ATO. ..
+ B3aMMOJEHCTBUE MOHOMEPOB 10 (YHKIIMOHAIBHBIM IpymIiaM ¢ 00pa30BaHUEM MAKPOMOJIEKYII
nojimmepa u MOOOYHBIX HU3KOMOJICKYIISIPHBIX MPOJAYKTOB

peaKIysl «CIIUBaHUS MAaKPOMOJIEKYJ» KaydyKa MOIEePEeYHbIMU CBA3IMU

OKHUCIIUTENbHAS JECTPYKIUI MaKPOMOJIEKYII IIOJIUMEpPa

peaxiys COeIMHEHHUs MOJIEKYJI MOHOMEPA B MIOJIMMEPHYIO LIETb

3 CnoucCThIi TUTACTHK Ha OCHOBE (DEHOTI0(POPMATBLIETHIHON CMOJIBI C HAIOJHUTEIEM U3 OyMaru
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HAa3bIBAETCH. . .
TEKCTOJIUTOM

+ reTUHaKCOM
acOOTEKCTOIMTOM
JCII

4 Tlonumepsl, HEOOPATUMO 3aTBEPAEBAIOIINE B Pe3yJIbTaTe MPOTEKAHUS XMMUYECKUX PEaKIHil,
Ha3bIBAIOT. ..

KPUCTAJUIMYECKUMU

TEPMOIUIACTUYHBIMU
+ TepMOpPEAKTUBHBIMU

5 HegocraTkoM macTMacchl Kak KOHCTPYKIIMOHHOTO MaTepHaa sBIsIeTCs
+ CKJIOHHOCTb K IOJI3y4€CTH U CTAPEHHIO

HU3Kas yJeJIbHas IPOYHOCTh

CJIO’)KHOCTb U3TOTOBJICHUS U3EIHil

BBICOKAsl TEIJIONPOBOAHOCTh

Pe3unoevie mamepuanol
1 MakpoMoeKyibl pe3UHbI UMEIOT CTPOCHHE. . .
+ peaKoceTyatoe
JICCTHUYHOE
pa3BETBIIEHHOE
JIMHEWHOE

2 HanonHuTenu BBOJAT B COCTaB PE3UH JUISL. ..
(OpMHUPOBAHUS CETYATOM CTPYKTYPHI

+ MOBBILICHUSA MpOYHOCTH, H3HOCOCTOﬁKOCTH, CHMXXCEHUA CTOUMOCTH
obJsierdeHus mporecca nepepaboTKu Pe3SHHOBOW CMECH
3aMeJUICHHSI TIPOIIecca CTapeHUs

3 Ilpu ByIKaHU3AIMH Kay4yKOB UCIOIB3YETCH. ..
KaOoJIMH
Mel

+ cepa
caxka

4 TlonuMmepsl, BXOJAIIME B COCTAB PE3UH, IIPHU TEMIIEpaTypax 3KCIUTyaTallud HAaXOIATCS B CO-
CTOSIHUHU. ..
BSI3KOTEKYYeM
CTEKJI000pa3HOM
+ BBICOKODJIACTUYECKOM

5 Bynkanuzanus — 370...

B3aUMO/IEHICTBHE MOHOMEPOB O (PYHKIIMOHAJIBHBIM IpyIIaM ¢ 00pa30BaHUEM MaKpOMOJIEKY
HoJrMepa U NOOOYHBIX HU3KOMOJIEKYIISIPHBIX MPOYKTOB.
+ peaknus «CIIMBaHUSA MAaKPOMOJIEKYJ» KaydyKa ITOIEPEYHBIMU CBA3SIMHU

OKHCIIUTENbHAS JECTPYKIUSA MAaKpPOMOJIEKYJI KaydyKa

peakuus COeIUHEHUSI MOJIEKYJI MOHOMEDPA B MTOJIMMEPHYIO LIENb
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HNuauBuayanbHoe nomamnee 3aganne (M/13)

3amanue 1. JlnarpaMMa COCTOSIHUS HKEJIE30-YIIIEPOJI

Hapucosate nuarpammy sxene3o—yriepos. Ha nquarpaMMe OTMETUTH XapaKTEpHBIE TOUKHU
COCTOSIHUS CIUIaBa, TEMIIEpaTypbl MpeBpalleHuil. B kaxxnoil obnactu guarpammbl MOANKMCATH
COCTaB CIUIaBa.

Jlns crutaBoB € cofiepkaHueM yriaepoa (MpUHSTH corjacHO Ne BapHaHT) MOCTPOUTH KpH-
BYIO OXJIAXKACHUS CIUIaBa, OIMUCATh MPOUECCC OXJIAKACHUA OT JXKUIAKOT'0 COCTOAHUA N0 KOMHATHOH
TEMIEPATyphl, OMKCATh MPEBPALICHUS, IPOUCXOSIINE B CIUIABE, 3apPUCOBATh U OMHUCATh CTPYK-
TYpY CILIaBa IIOCJIE OXJIAXKICHHUS.

JlomaniHee 3amaHue BBITTOTHICTCS Ha Juctax ¢opmara A4, B pyKOIMMCHOM WJIA pacrieda-
TaHHOM BHJIC. O6H33TCHBHO YKa3bIBaCTCA AUCIUILIIMHA ((MaTepI/IaJIOBeI[eHI/Ie 1 TEXHOJOI'usa KOH-
CTPYKIIMOHHBIX MarepuanoBy, ®.1N.O. cryaeHra, kype, rpymma, Noe BapuaHTta (HOMEp BapuaHTa
IPUHUMAETCS COIVIACHO HOMEpPA CTY/IEHTA B CIIMCKE PEUTHHTA).

Conepsxanue yriepona, C
Ne BapuanTa Cocras lit Cocras 2i1

1 1,96 4,39
2 1,79 3,93
3 1,21 4,96
4 0,65 5,64
5 0,45 5,85
6 1,64 5,95
7 2,4 2,8
8 0,17 4,26
9 1,13 4,99
10 1,63 2,8
11 0,69 2,7
12 1,25 4,88
13 0,26 5,3
14 2,0 2,83
15 1,18 3,55
16 1,28 3,96
17 1,32 3,45
18 0,92 6
19 1,07 4,17
20 0,34 5,21
21 0,8 2,79
22 1,09 4,83
23 2,17 2,61
24 1,24 4,92
25 1,52 2,61

3ananue 2. Tepmuueckas o0paboTKa cTanu

JIg 3a1aHHOM MapKu CTajau ONPEIEIUTh [0 MAPOYHUKY CTalel XMMUYECKHH cOCTaB (CO-
JepKaHue YIryiepoaa M JICTUPYIONIMX 3JIEMEHTOB), (HM3MKO-MEXaHUYECKHE CBOMCTBA (Mpeiesnt
IPOYHOCTH, MPeJIeN TEKyUeCTH, TBEPAOCTD U JIp.), HA3HAYCHHUE CTaJIH, KAYeCTBO CTaJIH.

Br16path pexxuMbl TEpMHUYECKOW 00pabOTKHU (TeMIlepaTypy HarpeBa, croco0 OXJIaKICHHs,
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BpeMs BBIICPIKKH M JIp.) Ui MPOBEACHUS OTXKUTA, 3aKaJKH, OoTnycka. Omucars MmpeBpalieHus,
KOTOPBIE MPOU30MAYT B CIUIaBE B Mpoliecce TepMooOpadoTku. OOBSICHUTD, KaK U3MEHSATCS CBOM-
CTBa MaTepuaa.

JlomanrHee 3amaHue BBITIOHIETCS Ha Juctax ¢opmara A4, B pyKOIMCHOM WJIA pacrieda-
TaHHOM BHJIC. O6H33.T€JIBHO YKa3bIBaCTCA AUCIUILIIMHA ((MaTepI/IaJIOBeI[eHI/Ie U TEXHOJOI'usa KOH-
CTPYKIIMOHHBIX Marepuanony, ®.N.O. cryaeHra, Kype, rpymma, Ne BapuaHTta (HOMEp BapuaHTa
IIPUHHUMAETCS COIVIACHO HOMEpPA CTY/IEHTA B CIIMCKE PEUTHHTA).

No Bapuanrta Mapka ctanum

| 40X

2 V10

3 60C2A
4 11X9

5 P6M5
6 13X

7 20XTC
8 40XH
9 50A
10 Ct5xn
11 65I"
12 1HIX4
13 VoA
14 P18
15 XBI'
16 X12
17 20X13
18 BCr3xn
19 VI13A
20 60C2
21 30XT'C
22 40XH
23 50XCA
24 BCr4cn
25 25XT'CA

3aganue 3. I{BETHBIC METAIUIBI M CIIJIABBI

Jlnst 3a1aHHON MapKH CIIaBa ONPEICNIUTh: BHUJ CIUIaBa (MEIHBIN, aIFOMUHUEBBIA U AP.),
XUMHYECKHI COCTaB, MEXaHUYECKHE CBOMCTBA, HA3HAYEHHUE, CIIOCOO TepMHUUECKOH 00paboTKH,
€CJIM TaKoBas MPOBOJIUTCS.

JlomamtHee 3a7jaHue BBIMIONHSACTCS Ha jucTax ¢opmata A4, B pyKOIMCHOM WIIH pacreda-
TaHHOM BHjie. O0s3aTENBHO YKa3bIBACTCS MUCIMILUIMHA «MaTepuaaoBeIeHHE U TEXHOJIOTUS KOH-
CTpPYKLUMOHHBIX MarepuanoB», ®.MN.O. crynenra, kypc, rpymnmna, Ne BapuaHTa (HOMEp BapHaHTa
MIPUHUMAETCSI COTIIACHO HOMEpa CTY/ICHTA B CIIMCKE PEHTHHTA).

28



Ne Bapnanra

Mapka cninasa

1 ATl 7163 BK6

2 BK4 Al 7168

3 JOKM59-1-1 T15K6 AMII

4 AMT2 7159 BKS

5 T5K10 AMT3 JTK80-3
6 7196 T30K4 Ji§|

7 116 7190 TT7KI12
8 T14K8 Al 7170

9 JTAKM BpO®6,5-0,15 All4
10 AJI9 JIKC BK6
11 BpO31[7C5H1 AJT7 JIC-59-1
12 MO BK4 AJT19
13 18 JIMIDK-55-3-1 TT10KSB
14 T5K10 A99 JIK

15 BpAJKH10-4-4 BK4 B95
16 B9 BpO31[7C5H1 BK3
17 B33 AK6 BpOd6,5-0,15
18 BpO10112 7180 AKS
19 AMTS5 BpO31112C5 516
20 BpOC5-25 AMTP2 7168
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Tabnuna 3 — Kputepun orieHKH c(pOPMUPOBAHHOCTH KOMITETEHITHIA

Konx n HamMeHnoBaHme Kputepuu oneHuBanus chOpMHUPOBAHHOCTH KOMIICTEHIIUH
WHAUKATOpPA JOCTHXKE- (4acTu KOMITCTCHITHH)
HUSI KOMIIETCHLIUNA Ha 0a30BOM YpOBHE Ha MOBBIIIEHHOM YPOBHE
(4acTy KOMIICTEHIIUH) COOTBETCTBYET OLICHKE COOTBETCTBYET OLICHKE COOTBETCTBYET OLICHKE
«yIOBJIETBOPUTEIILHO» «XOpOLLIO» «OTJIUYHOY
50-64% ot makcumanbHO- | 65-85% OT MakcuUMAaJb- 86-100% oT MakcHMab-
ro Oanaa HoOro Oamna HOro Oamna
N-1yk. Ananmsupyer BIIAZICET MATEpUaJIOM II0 | CTYAEHT IO CYIIECTBY OT- | CTYHEHT NPMHMMAET AKTUB-
3aga4y, BbIACIIAA €€ Oa- TEME, HO HCHBLITBIBACT 3a- BC€YACT Ha IIOCTABJICHHBIC | HOC YYaCTUEC B XOJC IIPOBE-
30BbIC COCTABJISIOIINE, TpyAHCHHS B IIOMCKe w | BOTIPOCEL TPOSBISET To- ,Z[eI;II/I}I MPaKTUYECKUX 3aHsi-
OCYIIECTBIISCT ACKOMIIO- | oo uH(OpPMALHN A TOBHOCTb OTIPEAEIATh KPYT | THH, TMPaBUILHO BBHITIOTHICT
3UIMIO 3a7a4H. . | 3amau B paMKax TIOCTaB- | 3aJaHMs E€MOHCTPUPYET
I/IE[I-ZyK_llII{axoamn PCLICHIA  TIOCTABICHHOH neiﬂoﬁ ugm U BEIOMpATh I“O%IFOBHO,CTI) oipeaen;fb Egyr
KPUTHYCCKH aHAU3UPY- 3azaun,  cnabo  Biaseet ONTUMAIIFHBIC CIIOCOOBI UX | 3aa4 B paMKaX MOCTaBJICH-

eT na(opmarmio, Heo6- | HABPIKAMH — HCHONB30BA- | nemenyg, wo momyckaer | HOM LEMM M BEIGMPATh ONTH-

XOMUMYIO JUIs perienus | HAA MH(OPMALMOHHBIX MOTPENTHOCTH B (OPMYJIH- | MaNbHBIE CIIOCOOBI UX pelie-

MOCTaBJICHHOH 3a/a- TEXHOJIOTHH B TIPOCKTH- pOBKax OIpEeNeHHH U | HUA, MPOYHO YCBOWI IIPO-
uyn.1-3yx. Paccmarpu- | pOBaHUM, BBIIIOJIHSET 3a- | pacdeTax. rpaMMHBIN MaTepuan B IO0J-
BaeT BO3MOKHbIE BapHU- IaHue, JOmycTuB  2-3 HOM oOOBEMe, HCUEPIBIBAIO-
AHTBI PCUICHUA 3a/1a4H, OIHI/I6KI/I, WiIn 3aJaHue e, rpaMOTHO M JIOTHYCCKH
OLICHUBAs UX JOCTOWH- BBITIOTHEHO HE B MOTHOM CTPOMHO €ro H3IIaraeT, mpa-
CTBa U HEJIOCTaTKU. oGBEME. BIWJIBHO M B IIOJIHOM 00BbEeMe
N-4yk. I'pamotHo, BBITIOJTHUI Bee pazaesisl U13.

JIOTHYHO, apTYMEHTHUPO-
BaHHO (hopMHpPYET CO0-
CTBCHHBIC CYXJICHUS U
oueHku. Otnuyaet pax-
TBI OT MHCHHUH, HHTEP-
MpeTanui, OleHOK U T.1I.
B PaCCYXICHUSAX IPYTUX
YYIaCTHUKOB J€STEIHLHO-
CTH.

N-5yk., Onpenensiet u
OIICHUBAET IOCJICACTBUS
BO3MOXHBIX PEIICHUHN
3aa4H.

WN-1onk.; Ucnonb3yer
OCHOBHBIE 3aKOHEI €CTe-
CTBCHHOHAYYHBIX JTUC-
[IUTUTAH TS PEIISHUS
CTaHJapPTHHIX 3a/1a4 B
COOTBETCTBUH C HAIPaB-
JIEHHOCTHIO TIpodeccho-
HaJbHOM JESITEIbHOCTH.
N-1onk.s YuacTByeT B
IKCICPUMCHTATBEHBIX
HCCIEIOBAHUAX TIO HC-
MBITAHUIO CEITECKOXO0-
3IMCTBEHHON TEXHUKH.
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3. ONPEJAEJIEHUE PE3YJIBTATA
MPOMEXYTOUYHOM ATTECTALIMA

dopma NPOMEKYTOYHON aTTECTALNHU 10 TUCLUILINHE 3ayem.

OLEHOYHBIE MATEPUAJIbI U CPEACTBA JULA IIPOBEPKU
CO®OPMHMPOBAHHOCTU KOMIIETEHIIM

YK-1. CnocoGeH ocymiecTBJISITh NOMCK, KPUTHYECKHH AHAJIHU3 W CHHTe3 MH(poOpManum,
NMPUMEHSITh CHCTEMHBII MOIXO0/1 VISl pellleHus MOCTABJEeHHbIX 3a1a4.

(Bvibepume 00un npasuibHblll 8apUAHM OMEEMma)
Cranp mapku 40A OTHOCUTCS K CTaJISIM:
OOBIKHOBEHHOT'O KauecTBa

KaueCTBEHHBIM CTAISIM

+BBICOKOKAYECTBEHHBIM CTAJISIM

0c000 BBICOKO KaUYECTBEHHBIM

([Jononnume omeem)
LlemMeHTAaIHsI — 3TO HACHIIICHUE TIOBEPXHOCTHOTO CIIOS CTAITN

[IpaBrIBHBIN OTBET: YIIIEPOJIOM

OIIK-1. CnocoeH pemiaTh TUIIOBBIE 321241 NPO¢ecCHOHATBHOI 1eATeJIbHOCTH HA OCHOBE
3HAHUI OCHOBHBIX 3AKOHOB MAaTEMaTH4YE€CKHX H €CTECTBEHHbIX HAYK ¢ NMPHMEHEHHEM HMH-
¢GopMaMOHHO-KOMMYHMKALMOHHBIX TEXHOJIOTHIl.

(Bvlbepume 00uH npasuivhslil apuaHm omeema)
Kakwue cTanu Ha MpakTUKE MOJIBEPTarOT IEMEHTAUH?
+HU3KOYTJIEPOAUCTEIE

CPEIHEYTIEPOIUCThIE

BBICOKOYTJICPOIUCTHIC

It00bIe

(/lononnume omeem)
MakcuManbHOe HanpsKeHHe, JO KOTOoporo aedopMarys yBEIUYMBACTCS MPSAMO IPOMOPLHO-
HaJIBHO Harpys3ke (IeicTByeT 3aKkoH ['yka), Ha3pIBaeTCs

[IpaBUIBHBIN OTBET: IIPEAEI IPONOPLUOHAIBHOCTH
(Jononnume omeem)
— 9TO OTHOILICHHE YBEIUYEHUS JIMHHBI 00pa3iia K epBoHavYalIbHOM JUTHHE 00pasia.

[IpaBuibHBIN OTBET: OTHOCUTENBHOE YIJIMHEHUE
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(Jononrnume omeem)
— 3TO CILJIaB M€Y C IITHKOM.

[IpaBuIbHBIN OTBET: JIATYHb

OIIK-5. Cnoco0eH y4yacTBOBATH B NPOBeJeHHH JIKCIHEPUMEHTAJBbHBIX HMCCJIE0BAHUN B
npogeccuoHAJIbLHOM 1eATeILHOCTH.

(Bvlbepume 00uH npasuivhslil apuaHm omeema)
IlemMeHTHUT — 3TO ...

TBEP/IbI PACTBOP BHEIPCHUS YIIIEepo/a B jKeje3e
cMech (heppuTa U IIEMEHTUTA

CMeCh ayCTCHHUTA U IIEMEHTHTA

+XHUMHYECKOE COCTUHECHHUE XKeJle3a C YIIIepOoa0M

(Jonoanume omeem)
Peakmus «cimBaHus» MaKpOMOJIEKYJT KaydyKa MOTEePEYHbIMH CBS3SIMU — 3TO

[IpaBrIbHBIN OTBET: BYJKaHU3AIIUS

(/lononnume omeem)
MarHuTHbIC MaTepUaibl, CIIOCOOHBIC JISTKO HAMArHUIMBATHCS TIPH TMPUI0KEHUH IJICKTPUICCKO-
'O TIOJIS ¥ Pa3MarHUYMBAThCS TPU CHSATHH, HA3bIBAIOTCS

[IpaBuibHBINA OTBET: MATHUTOMSTKAUMH

([aiime omseem na eonpoc)
KaxoBa BennumHa OCHOBHOM Harpy3kH (B KIc) IpH UCIIONIb30BaHUK MeTosa PokBeria s omnpe-
neneHus: TBepAocTy 1o mkane C (OTBET 3aIUIITUTE YUCIIOM)?

[IpaBunbHbI oTBET: 140

(Hononnume omsem)
[IpenenbHas pacTBOPUMOCTD yriiepoaa B y-xkenese npu remneparype 1147 °C cocraBaser %
(OTBET 3aIUIINTE YHUCIIOM).

[IpaBuibHbIl OTBET: 2,14

OxoHuaTenbHbIE Pe3yiabTaThl 00y4yeHus ((PopMUPOBaHHS KOMIETEHIHH) ONpenenstoTCs
IIOCPEJICTBOM IepeBoja 0ajioB, HAOPAHHBIX CTYJEHTOM B IPOLIECCE OCBOCHUS AUCLUILIUHBI, B
OLICHKH:

— 0a30BbIll ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMM CUUTAETCS JOCTUTHYTHIM, €CIIU
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pe3yabTaT 00yueHHs] COOTBETCTBYET OLIEHKE «yIOBJIETBOPUTENbHO» (50-64 peHTHHroBBIX Oal-

JIOB);

— MOBBIIIEHHBIN YPOBCHB C(bOpMPIpOBaHHOCTI/I KOMIICTCHIHUU CUHUTACTCA AOCTUI'HYTBIM,
€CJIM pe3yJbTaT OOYYCHHS COOTBETCTBYET OICHKAM «XOpPOIIo» (65-85 peHTHHTOBBIX OAJIJIOB) U

«OoTIU4IHOY» (86-100 pedTHHTOBBIX OAJIIOB).

4. TIOPSIJIOK MTPOBEJEHUSI TOBTOPHOM
MPOMEKYTOYHOM ATTECTALIUMA

®opma NPOMEKYTOYHOU aTTECTALMHN IO TUCLUILUINHE 3a4em.
@oHJI OLEHOYHBIX CPEACTB I NPOBEIACHUS IIOBTOPHOM MPOMEKYTOYHOM aTTeCTaluu
(dopmMHpyeTCs U3 YUCIla OLICHOYHBIX CPEICTB MO TEMaM, KOTOPbIE HE OCBOEHBI CTYJICHTOM.

Ipumeuanue:

JlonoHUTEIbHBIE KOHTPOJIbHBIE UCIIBITAHUS TPOBOJATCS AJIS CTYJEHTOB, HAOPABIIMX Me-
Hee 50 0annoB (B cooTBeTcTBUU C «Il0/105KE€HNEM O MOAYIBHO-PEUTUHIOBOM CUCTEMEY).

Ta6mmma 4 — Kpurepun orneHku chopMUPOBAHHOCTH KOMIIETEHITAN

Kox n HanMeHOBaHUE HHAMKATOPA JOCTHKEHHS KOM-
MEeTCHIINH
(4acT KOMITIETCHITHH )

Kpurepun oniennBanusi chopMupoBaHHOCTH
KOMITETCHITMH (4aCTH KOMITCTCHIIHH )

Ha 0230BOM ypOBHE

COOTBETCTBYET OIICHKE «YyJIOBJICTBOPHTEIIb-
HO» 50-64% oT MakcUMaIbHOroO Oajuia

WNJI-1yk., AHanu3upyeT 3a1aqy, BEIACISS €€ 0a30BEBIE CO-
CTaBJISIOIINE, OCYIIECTBISIET JEKOMITO3UIIMIO 3a4a4H.
WNJ1-2yk., HaxomuT u KpUTHYEeCKH aHATM3UpYeT HHPOpMa-
IO, HEOOXOAMMYTO ISl PEIICHUS TIOCTABIICHHOM 3a1a4H.
W-3yk.; PaccmaTpuBaeT BO3MOKHBIE BApUAHTHI PEIIEHUS
3aJa4H, OLICHUBAS UX JOCTOMHCTBA M HEJIOCTATKHU.

W -4yk.1 I'paMOTHO, JTOrHYHO, apTyMEHTHPOBAHHO (HOPMHU-
pyeT cOOCTBEHHBIE CYXICHUS U OlleHKU. OTnruaeT hakThl
OT MHEHHM, HHTEpIpETaLUid, OLICHOK U T.JA. B PACCYy>KJICHU-
SIX APYTHX YYaCTHUKOB JIEATEIHLHOCTH.

NJ1-5yk.; Onpenenser U OIIEHUBACT ITOCIICICTBHS BO3MOXK-
HBIX PEIICHUN 3a]1a4H.

N/I-1onx.; Ucrionp3yeT oCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
VYHBIX TACIHILINH U PEIICHUS] CTaHIapTHEBIX 3a/1a4 B
COOTBETCTBHH C HANPABJICHHOCTHIO MPO(EeCCUOHATBHOM
JIESITCIIBHOCTH.

N/I-1onx.s Y9acTByeT B dKCIIEpUMEHTAIBHBIX UCCIICIOBA-
HMSIX 10 MCIIBITAHUIO CEJIbCKOXO03SIHCTBEHHON TEXHUKH.

BIIAJICET MaTEPUAJIOM 10 TEME, HO UCITBITHIBACT
3aTpyIHEHHS B IIOMCKE U aHAIN3e UH(pOpMaImu
JUTSL pELICHUS TIOCTABIICHHOM 3aa4l, B UCIIOJIb-
30BaHUU COBPEMEHHBIX METOJIOB YNIPABICHUS
peXuMaMu pabOThl aBTOMATUIECKUX CUCTEM
YIpaBIeHHS TEXHOJIOTHYECKUMH IPOIIECCaMHU
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