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Tabsura 1

ITacnopT ¢oHAa O1]€HOYHBIX CPe/ICTB

Mopynb AUCLUTITUHEI

dopmupyemble KOM-

OL[EHO‘—IHLIE MdaTepHuaJibl U

reTeHLUU UK UX KosnuecTBo
cpefcTBa
yacTu
MonayJb. 1. MaTepuajioBeaeHue
MexaHn4eckue CBOM- YK-1
CTBa MaTepHAJIOB CriocobeH ocyriiecr-
P ym TectrpoBaHue 30
Kpucrannmaeckoe BJISITb TTOMCK, KDUTHU-
CTPOCHHE METAJIJIOB YecKUW aHa/In3 1
XapakTepucTuKa Me- | CHHTe3 UH(OopMaLuu
pairep opmaipn, TectrpoBaHue 10
TaJUIMYECKUX CIUIABOB | TPUMEHSITh CUCTEM-
HBIM HOAXOA AT P€- | Tectupopanue 35
Juarpamma cocTosi- 1IeHUsI TTI0CTaBJIeH-
HUS KEJIe30-YTIIepo/] HBIX 3a7iau.
Cramu UyryHsl OIIK-1 Criocoben | AA3 Ne 1 25
peliaTh TUMOBbIE 3a-
Tepmudeckast 06pa- Jlaud rpogeccuo- TectupoBaHue 40
00TKa cTayn HaJIbHOM IEATENIBHO- | 11713 No 2 25
CTU Ha OCHOBe 3Ha-
Xumuko-tepmudeckas | HAM OCHOBHBIX 3aKO- T 10
06paboTka cTanm HOB MaTeMaTnuecknx | tE&CTHpPOBAHHE
1 eCTeCTBeHHbBIX HayK
C HpI/IMEHEHI/IEM UUH- TeCTI/IpOBaHI/Ie 10
LIBeTHBIC METALIBI U opMarjoHHo-
CILIaBBL KOMMYHMKaloHHbIx | /13 Ne 3 20
TeXHOJIOTUM.
OIIK-5 Crniocoben
CHJ-[vaBBI ¢ 0CcOOBIMHU y4aCTBOBAaThb B MPO- TeCTI/IpOBaHI/Ie 10
CBOHMCTBAMH BeJleHUU SKCIIepu-
MEeHTaJIbHbIX UCCTIe-
OBaHMUM B npogec-
Hemeramueckue Ma- | * P b
CHUOHAJ/ILHOU Jies- TectupoBaHue 10

TEepUAIIbI

Te/IbHOCTH




1. OOEHOYHbIE MATEPUAJIbl, HEOBXO/IUMBbIE
JIJIs1 OIIEHKHY 3HAHUM, YMEHUUN U HABBIKOB JIEATE/IPHOCTHU
B ITPOIOECCE OCBOEHUSA JNCLHUITVIMHBI

Tabsuiia 2 — @opmMupyemMbie KOMIETEHLIUU

O1ieHOUHBIE Ma-
Kop 1 HaumeHOBaHHe Kop 1 HauMeHOBaHWe UHAUKATOPA JOCTKEHUS
KOMIeTeHIUH KOMMeTeHLUM (4aCTh KOMITeTeHLIUH) ;sgz;g;a
VK-1. Criocobe ocy- Mopaynab 1. MarepuaioBejeHue
KPE*;;::Z?;E 21(—)11:1211/{1’3 . N-1yx.1 AHanu3upyeT 3a/auy, BbiJessis ee 6a3o-
Bble COCTAaBJISIOIIUE, OCYL[EeCTBIISIET JeKOMITIO3H-
CHUHTe3 I/IH(i)OpMaJ_[I/II/I,U v
Hﬁf;fg;;ﬁﬁf:;f N-2yk1 HaxoauT ¥ KpUTUYECKU aHATU3UDPYET "
MHPOPMALUIO, He0OXOJUMYIO /IS PeLeHHs T10- HAUBUAYA/IBHOE
MOCTaB/eHHBIX 3a/ay. CTAB/IeHHOM 3a/1aUM. JOMalllHee 3asia-
H?EEI:_;HS;I;);ZG;ZEE;I WN-3yk.1 PaccMaTpuBaeT BO3MOXKHbIe BapuaHThl | HHE (AA3)
o pelleHus 3a/lauu, OL[eHUBast UX JOCTOMHCTBA U
rpodeccuoHanbHOU -
ieofee];zzg;;uoii;: N-4yk-1 I'paM0OTHO, JIOTUMHO, apr'yMEHTHPOBAHO
HBIX 3AKOHOB MaTeMa- dbopmupyeT coOCTBEHHBIE C}Z’)K,E[eHI/IH u oueHKfL
THUECKIX 1 ECTECT- OTnuyaet GakTbl OT MHEHUM, UHTepIIpeTal1H,
BEHHEIX HAYK C TIpi- OL[€HOK U T.ZI. B PAaCCY)KJ€HUSIX APYTUX yUYaCTHU-
MeHeHpeM HHPOpMa- KOB [lesiTeJIbHOCTH.
ITHOHHO- N[-5yk-1 Onpegensiet u oueHI/iBaeT T0C/IeICTBUS
KOMMYHUKAIAOHHBIX BO3MOJKHBIX pellleHUI 3aauu.
TOXHOJIOLMA N-1omk-1 Ucrionb3yeT 0CHOBHBIE 3aKOHBI €CTeCT- -
OIIK-5 Crioco6eH yua- BeHHOHAYUHbIX AUCLIUIIJIUH [JIs1 pellieHUs] CTaH- eCcTupoBaHne
CTBOBATH B IDOBEIE- JlapTHBIX 3aj/lau B COOTBETCT]EI/II/I C HarpaBJ/IeHHO-
HMH 5KCTIeDHMEHTaTb- CThI0 MPO(heCcCHOHATBLHOU /1eTe/IbHOCTH.
HEIX MCCIBNOBAHM B N-1omnk-s YuacTtByeT B C-)KCHepI/IMEHTaJII:HI:Ii( HC-
o C/leJOBaHUSIX T10 UCHBITaHUIO CeTbCKOXO03SIMCT-
rpodeccuoHaibHOU BOHHOM TOXHIKIL
JlesiTe/TbHOCTU.




OueHovHble MaTepuaJbl U CPeCTBA 1JIs1 IPOBEPKHU
chopMHPOBAHHOCTH KOMIETEHHH

Moayas 1. MaTepuajioBeaenue

KomnbrorepHoe TectupoBanue (TCKk)

Paznen Ne 1. Mexannueckue cBoiicTBa MaTtepuajoB Kpucrajaandyeckoe CTpoeHHE MeTaJl-
JIOB

(Bvibepume o0un npasuibHulll 6apuarm omeema)

1 Ha pucynke nokasaHa cxeMa U3MepeHus TBEPAOCTH MO METOLY. ..

+Bukkepca
Poksenna
[lopa
bpunenns

2 B oCHOBe ompeenenys TBEpAOCTH 0 POKBEITy JIEKUT ONPEEIICHHE:

+ornpeneneHust rIyOUHbI OTIIeYaTKa HAKOHEYHUKA TI0CIIe CHATHUSI OCHOBHOM Harpy3Ku;
OTHOILIEHHUS NTPUJIOKEHHOM K CTaJIbHOMY IIAPUKY Harpy3KH K IUIOIIAIU OBEPXHOCTH JIYHKH;
OTHOILIEHHUS MPUJIOKEHHON K alIMa3HOW MUPAaMUJE HArpy3KH K IUIOIIAAU TOBEPXHOCTU OTIIEYaT-
Ka;

qyaMerpa OTIIeYaTKa;

3 Omnpenenenue TBepAOCTU 0 bpuHeNI0 CBOAUTCS K ONPEEIICHUIO:

onpe/esieHus TITyOuHbI OTIIEYaTKa HAKOHEYHHKA I10CJIE€ CHATUS OCHOBHOM HArpy3KH;
+OTHOIIEHUS TPWIOKEHHOM K CTAIbHOMY LIAPUKY HAarpy3KH K IUIOIIAJU [IOBEPXHOCTH JIYHKH;
OTHOILIEHHUs NPUJIOKEHHON K alIMa3HOW MUPaMUJE HArpy3Ku K IUIOMIAAU TOBEPXHOCTU OTIIEYaT-
Ka;

qyaMerpa OTIIeYaTKa;

4 Onpenenenre TBEPAOCTH MO0 BUKKepCy CBOAUTCS K OTIPEICTICHUIO:

ONpCACIICHUA FJ'Iy6I/IHI>I OTIIeUYaTKa HAKOHEUHHKA ITOCJIE CHITHS OCHOBHOU HarpysKku,

OTHOILEHHUS ITPUJIOKEHHOM K CTAJbHOMY HIAPUKY HAarpy3KH K IUIOIIAIM NOBEPXHOCTH JIYHKH;
+OTHOLICHUS HpHJ’IO)KCHHOﬁ K aaMa3HoO# mMpaMya€ Harpys3kKu K IUIOImagnu IMOBEPXHOCTHU OTIIC-
JaTKa;

ANaMCTpa OTIICHATKaA,

5 3aBucumocTth Mexay TBepaocThio HB 1 npouHocThoO:
+Ipsmas, ¢ koadpduuuenrom 0,3-0,36

Ob6partnasi, ¢ ko3pdunrentom 3-4

Jlorapudmuaeckas

KyOuueckas



6 Ilpu ucnonp3zoBanuu Metoa PokBernia s u3MepeHus: TBEpAOCTH IO IMIKaie A UHAUKATOPOM
SIBJISIETCS:

CranbHoii mapuk guametp 10 mm

+AnMa3HbII KOHYC

AnMaszHas nupaMuaa

CranbHol mapuk quamerpom 1,58 mm

7 Ilpu ucnonp3zoBanuu Metosa PokBera 1y u3MepeHus: TBEpJOCTH 10 1Kajie B unankaropom
SIBJISIETCS:

CranbHoii mapuk guametp 10 mm

ANMa3HbIA KOHYC

AnMaszHasi nupaMuaa

+CranpHo# mapuk guameTpom 1,58 Mm

8 Ilpu ucnonb3oBanuu Metona PokBernia s usmepenust TBepAocTu no mkaie C HHANKAaTOpOM
SIBJISIETCS:

CranbHoii mapuk guametp 10 mm

+AnMa3HbII KOHYC

AnMaszHasi nupaMuaa

CranbHol mapuk quamerpom 1,58 Mmm

9 Ilpu ucnonp3oBaHuu Metosia PokBeruia il U3MEpEeHHs TBEPAOCTH M0 1IKajne B ucnonsizyercs
OCHOBHAsl Harpys3kKa:

+90 xrc

3000 krc

1500 krc

50 krc

140 xrc

10 Ilpu ucnonp3zoBannu Metoaa PokBena it u3MepeHus TBEpAOCTH 1o mmkaine C ucmonab3yer-
Cs1 OCHOBHAs Harpyska:

90 krc

3000 krc

1500 krc

50 krc

+140 xrc

11 IIpu ucnonp3oBanuu Meroa PokBeria 1uisi u3MEpeHUsl TBEPAOCTH MO IIKale A UCHOJIb3YeT-
Cs1 OCHOBHAs Harpyska:

90 krc

3000 krc

1500 krc

+50 krc

140 krc

12 O603nauenue 180HB; 5/187 530 03HauaeT:

+Uto npu nuamerpe mapuka 2,5 mm, Harpyske 187,5 krc, Bpemenu BblaepKku 30 ¢ 4HCIIO TBEp-
noctu o bpunenito cocrasuio 180

Yro nmpu mmamerpe mapuka 30 MM, Harpyske 187,5 Krc, BpeMeHH BBIIEPKKH 2,5 ¢ YHUCIIO TBEp-
noctu o bpunenito cocrasuio 180

Yucno tBepaoctu no Poxsemry o mkane B cocrasuio 180
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Yucno tBepnoctu o Bukkepcy cocraBuino 180 nmoaydeHo npu Harpyske 2,5 Kre, NpHIOKEHHOM
B TeueHnHu 30 ¢

14 Cnioco0 ucneITaHust HAa TBEPAOCTh, OCHOBAaHHBIN HA BJIAaBIIMBAHUHU YETHIPEXTPAHHOM aIMa3HOU
MHUPAMUIBI 3TO:

+OnpeneneHue TBepaOCTH 110 Bukkepcy

Onpenenenre TBEpAOCTH 10 bpunesnito

Omnpenenenue TBepaocTu no Llopy

Onpenenenue TBepAOCTH 10 PokBemty

15 SIBnenue Hakiena NpUBOIUT K:

+11oBbIIIEHNIO MEXaHUYECKUX XapaKTEPUCTUK CTAIN
[ToHMmXEeHNI0O MEXaHUUECKUX XapaKTEpPUCTUK MeTaslia
N3MeHeHNnI0 XUMHYECKOTO COCTaBa CTAJIN
VYBenuueHnto (QpeppuTHOTO 3epHA

16 IToka3aTenu IPOYHOCTH XapaKTEPUIYIOTCA. ..
OTHOCUTENLHBIM YAIUHEHUEM, OTHOCHUTCIIbHBIM CY>KCHUCM,
+Ipenenom npoyHOCTH, PEAEIIOM TEKYYECTH
TBepaocTsio;

PaboToii 3aTpaunBaemMoii Ha yaapHbBIN W3JI0M 00pasia;

17 Iloka3areny IUIACTUYHOCTH XapaKTEPU3YIOTCH. . .
+OTHOCUTENBHBIM YAIUHECHUEM , OTHOCUTCIIbHBIM CYXKCHUEM
[IpenenoM npo4yHOCTH, IPENETIOM TEKYUECTH;

TBepnocTsio;

PaboToii 3aTpaunBaemMoii Ha yaapHbBIN W3JI0M 00pasia;

18 Ilokazarenb yaapHOU BSI3KOCTH XapaKTEPHU3YIOTCH. ..
OTHOCUTENLHBIM YAIUHCHUEM , OTHOCUTCIIBHBIM CYKCHUECM,
[Ipenenom npoyHOCTH, IPEALIOM TEKYUYECTH;

TBepaocTsio;

+ PaboToit 3aTpaunBaeMoil Ha yJapHBIA U3JI0M 00pa3Ia;

19 Ilpenen nponopuUHOHATBHOCTH 370 ...

+MaxkcuManbHOe HaIpsDKEHHE 0 KOTOPOro JedopManusi YBETHUHUBACTCS MPSIMO MPOMOPIIHO-
HaJIbHO Harpyske (aencTByer 3akoH ['yka);

MaxkcumanbHOE HaIlpsDKEHHE 10 KOTOPOTO COXPAaHSIOTCS YIPYrue CBOMCTBa (HET OCTATOYHOM
nedopmanun);

HawnmeHbee HampspkeHHE NMPH KOTOPOM B MaTepHalie MPOMCXOJUT 3aMETHOE yIJIMHEHHE 0e3
YBEJIMUYEHUS HAarpy3Ku (MaTepuan Te4er);

Haubonpiiee HanpsbkeHUe KOTOpoe MaTepuai BbLIEp)KUBAeT 0e3 pa3pylIeHHs, COOTBETCTBYIO-
1iee HauOOJbIIeH Harpy3Ke

20 Ilpenen ynpyrocTu 3710 ...

MaxkcumanbHOE HampsKeHHE 10 KOTOoporo jaedopmanusi yBEIMUMBAETCA MPSMO IMPOIMOPILIMO-
HaJIbHO Harpyske (aencTByer 3akoH ['yka);

+MakcuManbHOE HaIpsHKEHUE 10 KOTOPOTO COXPAHSIIOTCS YIPYrue CBOMCTBA (HET OCTAaTOYHOM
nedopmanun);

Haumenbliee HamnpspkeHHe Ipd KOTOPOM B MaTepualie MPOUCXOTUT 3aMETHOE YAJUHEHHe 0e3
YBEJIMUYEHUS HArpy3Ku (MaTepua Te4er);

Haubonpiiee HanpsbkeHUe KOTOpOe MaTepuai BbLIEpKUBAaeT 0e3 pa3pylIeHHs, COOTBETCTBYIO-
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1iee HauOOJIbIIEeH Harpy3Ke

21 Ilpenen TekydyecTu 310 ...

MakcumManbHOE HampsDKeHHE 0 KOTOpOoro aedopMariust yBEIHYMBACTCS MPSIMO MPOMOPIHO-
HaJIbHO Harpyske (aencTByer 3akoH ['yka);

MaxkcuMmanbHO€ HalpsKEHHE 10 KOTOPOTO COXPAHSIOTCS YIpPYyrue CBOMCTBA (HET OCTaTOYHOM
nedopmanun);

+Haumenpiee HanpspKeHHE NMPH KOTOPOM B MaTepHajie MPOUCXOAUT 3aMETHOE YIJIMHEHHEe 0e3
YBEJIMUYEHUS HAarpy3Ku (MaTepua Te4er);

Haubonpiiee HanpsbkeHue KOTOpoe MaTepuai BbLIEpKHUBAaeT 0e3 pa3pylIeHHs, COOTBETCTBYIO-
1iee HauOOJIbIIEeH Harpy3Ke

22 Tlpenen mpoyHOCTH (BPEMEHHOE COTIPOTUBIIEHHUE) 3TO ...

MakcuManbHOE HampspKeHUe, 10 KOTOPOTo AeOopMainus YBEIMYMBACTCS TPSMO MPOTIOPIIHO-
HaJIbHO Harpyske (aencTByer 3akoH ['yka);

MaxkcumanbHOE HalpsDKEHHE 10 KOTOPOTO COXPAHSIOTCS YIpYyrue CBOMCTBA (HET OCTaTOYHOM
nedopmanun);

HawnmeHnblee HampspkeHHE NMPH KOTOPOM B MaTepHalie MPOMCXOJUT 3aMETHOE YJIMHEHHE 0e3
YBEJIMUYEHUS HArpy3Ku (MaTepuan Te4er);

+HaunGosnpuiee HanpspkeHHEe KOTOPOE MaTeprall BhIIEPKUBAET 0€3 pa3pylIeHUs], COOTBETCTBYIO-
1iee HauOOJbIIEeH Harpy3Ke

23 OTHOCUTENBHOE YUIMHEHHE 3TO ...

+OTHOIlIEHNHE YBEIWYEHUS JJIUMHHBI 0Opas3na (a0COJIOTHOrO YJ/UIMHEHHUS) K IepBOHAYaIbHON
JuHE o0pasia

PaznocThs Mexay anmHOM 006pasia nocie pa3pbiBa U MEPBOHAYATBHOM ITTMHHO

OTHolLIEHNEe YMEHbILIEHUS TUIOIIAU MOMEPEUHOr0 cedeHusl 00pasa (aOCOJIFOTHOTO CY)KEHHUS) K
MIEpBOHAYAIBHOM TUIOIIA/IU TONIEPEUHOTO ceueHust oOpasua

Pa3zHocTh Mex 1y nepBoHauaIbHON IUIOIIA/IBIO TONIEPEYHOr0 CeYeHMs 00pasia

U IUIOIIAJIBIO MOTIEPEYHOr0 CeYeHUs 00paslia ocje pa3phiBa

24 OTHOCUTETEHOE CYXEHHUE ITO ...

OTHolueHue yBeJIMYeHUs JUIMHHBI 00pa3ia (a0COMOTHOTO YAJIMHEHUs) K IEpBOHAYAIBHON JIJIH-
He 00pasia

PaznocTs Mexay anmHoOM 006pasia nocie pa3pbiBa U MepBOHAYAITHHON UTHHHO

+ OTHOLIEHUE YMEHbIIEHUS IUIOIIAU TONIEPEYHOro ceueHus oopasna (abCoMOTHOIO CYKEHHUS)
K [I€pBOHAYaIbHOM IUIONIA/IM TIOTIEPEYHOTO ceueHus: oOpasua

Pa3zHocTh Mex 1y nepBoHauaIbHON IIIONIA/IBIO IONEPEYHOro ceYeHUs 00pasia

U IUIOIIAJIBIO MOTIEPEYHOr0 ceYeHUs 00pa3La nocie pa3pbiBa

25 Kpucrannuueckasi penierka, JIeMEHTapHas sueiika KOTOPOW MpeACcTaBiIe€Ha Ha PUCYHKE, Ha-
3BIBACTCH...

TETParoHAJIbLHON
MPUMHUTUBHON KyOUUYeCKOM
IpaHeLeHTPUPOBAHHON KyOndyecKkoit



+ 00BEMHO-IICHTPUPOBAHHON KyOUUECKOM

26 Jlucnoxanus siBisieTcst AEPEKTOM. . .
MMOBEPXHOCTHBIM

TOYEYHBIM

+ TMHEHMHBIM

00bEMHBIM

27 Bakancus siBnsieTcs 1e(heKTOM. ..
JIMHEUHBIM

MTOBEPXHOCTHBIM

00BEMHBIM

+ TOYEUHBIM

28 MuHUMaNIbHBIN 00BEM KpUCTaJLIA, IPU TPAHCIALUHU (TIOCIEI0BATEILHOM NIEPEMEILIEHUH) KO-
TOPOT0 BIOJIb KOOPAUHATHBIX OCEH MOKHO BOCIIPOU3BECTH BCIO PEIIETKY, HA3bIBACTCH. ..
06510KOM

KJIacTEpOM

+ 2JI€eMEHTapHOU TYEUKON

MOHOKPHUCTAJJIOM

29 Kpucrannudeckas pelieTka, JJIeMEHTapHas suelika KOTOPOW Mpe/ICTaBIeHa Ha PUCYHKE, Ha-
3BIBACTCH...

TETParoHAJIIbHON

MPUMHUTUBHON KyOUUYeCKOM

+ rpaHeleHTPUPOBAHHON KyOHndecKou
00BEMHO-IIEHTPUPOBAHHON KyOMYECKON

30 Kpucraminueckas pelerka, JIeMeHTapHas ss4elika KOTOPOH IpeAcTaBlIeHa Ha PUCYHKe, Ha-
3BIBACTCH...

+TeTparoHaJIbHOMIIOTHOYIIAKOBAHHOU
MPUMHUTUBHON KyOUUYeCKOI
IpaHeLeHTPUPOBAHHON KyOndyecKkoit
00BbEMHO-IIEHTPUPOBAHHON KyOMYEeCKOM



Pazgea Ne 2. XapakTrepucTUKa MeTAUIMYECKHUX CIJIABOB
(Bvibepume 00un npasuibHbulll 6apuarm omeema)

1 Uto Ha3bpIBaeTCs TBEPIBIM PACTBOPOM:

+[Ipu kpucTasIM3aluu Pa3HOPOJIHBIE aTOMbI 00Pa3ylOT OOIIYH KPUCTALIMYECKYIO PELIETKY,
pacTBOpASCH APYT B JIpyre B TBEPAOM COCTOSIHUU

[Ipu kpucTtannu3anuu pa3HOPOJHBIE aTOMbl HEOOPA3YyIOT OOIIYI0 KPUCTAUIMYECKYIO PEIIETKY,
KaXKbI MeTal1 Oy/IeT UMETh CBOIO KPUCTAJUIMYECKYIO PELIETKY

[Ipu kpucramIu3anuyu pa3HOPOIHbIE aTOMbI OOPa3yIOT OOILIYI0 KPUCTAIIMYECKYIO PEIIETKY ITy-
TeM JU(pPy3MOHHOTO CMEIIMBAHMSI TBEPAOI0 MeTalljla U ra3000pa3HOro JIeMeHTa

[Ipu xpucTamuM3ay Pa3sHOPOIHbIE AaTOMBbI COEAUHSAIOTCS B ONPEAEIEHHON Mponopiuu 00pa3ys
HOBBIE BEIECTBA

2 Kakumu napaMeTpamu XapakTepU3yeTcs JIUHUS JIUKBUIYCA:

TemnepaTypoii KOHIIA KPUCTAIM3ALMI

+Temneparypoil Hayanga KpUCTaUIM3aLHT

MuUHUMAJIBHBIM COJICPKAHUEM OJHOTO KOMIIOHEHTA B APYTOM

MakcuMalIbHBIM COAEP)KAaHUEM OJTHOIO KOMIIOHEHTA B IPYyroM

3 Kakast nuarpamma siisieTcst nuarpammoit I tuna?

O6a KOMIIOHEHTa HEOTPAHUYEHHO PACTBOPHUMBI APYT B IPYre B KUJIKOM COCTOSIHHH, a IPU KPH-
CTaJUTM3AIMU 00pa3yIoT YCTOMYMBOE XUMHUUECKOE COCTMHCHUE

O06a KOMITIOHEHTa HEOTPAHWYEHHO PACTBOPUMBI JPYT B APYTe B JKUIKOM COCTOSIHHH, 00JIaaroT
OTPAaHWYEHHON PACTBOPHUMOCTHIO B TBEPIOM COCTOSIHUM M HE 00pa3ylOT XMMHUYECKUX COCIMHE-
HUN

+0O0a KOMIIOHEHTa HEOTPAHUYECHHO PACTBOPUMBI B KHUIKOM M TBEPIOM COCTOSIHHSX U HE 00Opa-
3yIOT XUMHUYECKUX COCTMHEHUN

O6a KOMITIOHEHTa HEOTPAHUYEHHO PACTBOPUMBI JAPYT B JIPYTre B KUJIKOM COCTOSHUH, a B TBEPIAOM
00pa3yroT MEXaHUUYECKYI0 CMECh

4 Yro Ha3bIBaOT (Pa30il CUCTEMBI:

+OmHOPOIHAS YaCTh CUCTEMBI, OT/ICJICHHAS OT OCTAJIbHBIX YAaCTEH MOBEPXHOCTHIO pa3jeia
Heonnopoanas 4acth CHCTEMBI, OT/ICTIEHHAS OT OCTAJILHBIX YaCTEH MOBEPXHOCTHIO pa3elia
YacTh cucteMsbl, OTACICHHAS OT OCTAIBHBIX YaCTEH MOBEPXHOCTHIO pa3jiena

5 dazoBbIit cocTas crtaBa, cogepxamero 40%Sn u 60% Zn, npu temmeparype 300°C:

T O PRl i
| |t 7
400 P
/
=0 -
| - S'll,'-i_-f.n
SNAT |
20043 T
‘}K'aﬂ;ﬁg— | "? FrZn B
W 'd | |
00 | _ .
: W m % W & K W & WO

— T, Zn

MeXaHHYeCcKasi CMeCh KpUCTAIOB Zn U Sn
+ xwunakas ¢aza ¥ KpUCTauIbl Zn

Kuakas ¢pa3a u KpUCTajuibl Sn

xKuakas ¢asza

6 DBTEKTUKA MIPEJICTABISIET COOOMA. . .
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+ cMech IBYyX (a3, 00pa3yroIMXCs B pe3yibTaTe OAHOBPEMEHHON KPUCTAUIN3ALUH U3 XKHJIKOTO
pactBopa

XUMUYECKOE COEAMHEHHUE ONPEEICHHOIO COCTAaBa, KPUCTAIIIMUECKasl peleTka KOTOpOro OTJIu-
YaeTcs OT PEHIETOK UCXOIHBIX BEIECTB

CMECh JKMJIKOM U TBepAoH (a3

TBEPJIbIH PACTBOP OIPEECIIEHHOIO COCTaBa

7 JIuHu4 Havajia KpUCTAJUIM3AlMU HA JUarpaMMe COCTOSIHUSA — 3TO JIMHHUSL. . .
+ JIUKBUYC

COJINIYyC

3BTEKTHYECKOTO IPEBpaICHUSI

3BTEKTOUJIHOTO IIPEBPAILCHUS

& Cmmas coctaBa 40% Zn + 60% Sn xpucTaJUIM3yeTCI B UHTEPBAJIE TEMIIEPATYD. ..
p y p patyp

Tr | T 11 Fod
40 7=
/
500 .
- WA
N
! |
20 E] |
;.._m_fa, k] 3eZn |
5 '
00 LT | 3
g m 2 % W oW KN W o N W

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

9 asoBbIii cocras cruiaa 70% Zn + 30% Sn  mpu Temmeparype 300°C -

i FT 11 ,...-! Gfgt
400 P
/
300 =
| W -+En
Nz
| |
D E] |
;.._m_fa, k] 3eZn |
W 'd
foo LT | 3
am = % W W & W o o

Sn — T, Zn

ABTEKTUKA + KpUCTAJUIBI Sn

pacrias

+ pacmaB + KpucTaJusl Zn
3BTEKTUKA (Zn + Sn) + kpucTtamwisl Zn

10 Cucrema 3710...

+ COBOKYIHOCTH (pa3, HaXOIAIIMXCSI B PABHOBECHH TPH OTIPE/ICIICHHBIX BHEITHUX YCIOBHIX
(TemmepaType, JaBICHUHN);

O)IHOpOI[HaSI 4aCThb CUCTEMBI, OTACICHHAA OT OCTaJIbHBIX qacTen IMOBEPXHOCTHIO pasaciia
HGO)IHOPOJIHaSI 4aCTb CUCTEMBI, OTACIICHHAA OT OCTaJIbHBIX qacTei IMOBEPXHOCTBIO pasjciia

11



Paznes Ne 3. /luarpamma cocrosinus xese3o-yriepoa Ctaan YyryHsol
(Bvibepume 00un npasuibHbulll 6apuarnm omeema)

1 DBTEKTHYECKOE TPEBPAIICHHE 3aKITIOYACTCS B ...

ayCTEeHHUT C cojepxkanueM yriepoaa 0,8% pacrmagaeTcs Ha CMeCh IJIACTUHOK (peppuTa v IeMEH-
TUTa 1pu Temiepatype 727C

+ U3 XKUAKOTO CIUIaBa ¢ cojJiepxaHuem yrieposa 4,3% oJHOBPEMEHHO KPUCTAJUIM3YETCs aycTe-
HUT ¥ LIeMEHTUT npu Temneparype 1147C

13 )KUJIKOTO CTuIaBa u pepputa oOpasyercsi cMech peppuTa U ayCTeHHUTA

IIPH TIOHIKEHUH TEMITEPaTyphl MPOUCXOAUT MEPECTPOCHUE KPUCTAIUIMYSCKON PEIIETKH aycTe-
HUTa 0Opazyercs Gepput

NP TOHIKEHUH TEMIIEpaTyphl M3 ayCTEHUTa BBIJACISETCS M3OBITOYHBIN yriepox W oOpasyer
[IEMEHTHTA

2 AycreHur — 370...

CMCCbh ayCTCHHUTA U ICMCHTUTA

TBEPJIbII PacTBOP BHEAPEHHUS YIiIepoaa Baib(a xkenese
XHUMHYECKOE COCTUHEHHE JKeNe3a C yrIepoaoM

+ TBEpIBII PaCTBOP BHEAPEHUS yIiIepoJa BraMMa Keje3e

3 CtpykTypa cIuiaBa ¢ cojaepxanueM yriepona 4,3% npu HOpMaIbHON TeMIIepaType
nepiuT + Ghepput

+ nenedbyput

neneOypuT + MepIuT + MEMEHTHT BTOPHYHBIN

HEPIHAT

MEPINUT + HEMEHTUT BTOPUIHBIN

nene0ypuT + EMEHTUT (IEPBUYHBIN U BTOPUYHBIN)

4 DBTEKTOMIHOE MPEBPAILCHNE 3aKIIOYACTCS B ...

13 )KUJIKOTO CTuIaBa u pepputa oOpasyercsi cMech peppuTa U ayCTeHUTA

NIpU TOHIKEHUH TEMIIEpaTyphl M3 ayCTEHUTa BBIACISETCS M30BITOYHBIA Yriepol U oOpasyer
[IEMEHTHTA

IIPH TIOHIKEHUH TEMITEPaTyphl MPOUCXOJUT MEPECTPOCHUE KPUCTAUIMYSCKON PEIIETKH aycTe-
HUTa 0Opaszyercs Gpepput

U3 KUJIKOTO CILIaBa ¢ cojiepxkaHueM yrieposa 4,3% oaHOBpPEMEHHO KPUCTAJUIM3YETCSl ayCTEHUT
U HeMeHTHT Iipu Temreparype 1147C

+ aycteHuT c¢ comepkanuem yriepoaa 0,8% pacmamaercs Ha cMeCh IUTACTUHOK (heppuTa U 11e-
MEHTHTA Ipu Temmeparype 727C

5 Haubonee MArkoil U miacTUYHOM (a3oil xKelie30yrIepoUCThIX CIIJIaBOB P KOMHATHOW TeM-
neparype sBIseTcs. ..

LEMEHTUT

ayCTEHUT

HepauT

+ deppur

6 DBTEKTOMIHbIE CTAIM UMEIOT CTPYKTYPY NPU KOMHATHOU TeMIeparype
nepiut + nemMeHTur 11

nepiuT + Ghepput

neneOyput + nepaut + memeHTut 1

+ IepJuT

12



7 JI03BTEKTOWUIHBIE CTAJIA UMEIOT CTPYKTYPY IIPM KOMHATHOM TemMIepaType
MIEPJIUT

neneOyput + nepaut + memeHTut 1

nepiut + nemeHTut 1

+ mnepaut + pepput

8 CozeprkaHue yriiepoja B 3a9BTEKTOUTHBIX CTANISIX COCTABJISCT. . .
(0,02 -0,80)%

+ (0,80-2,14)%

(2,14 -4,30)%

(4,30-6,67)%

9 3a3BTEKTOMIHBIE CTAIM UMEIOT CTPYKTYPY NP KOMHATHOW TeMIepaType
epauT

neneOyput + nepaut + memeHTuT 1

+ nepaut + nemeHtur Il

nepiuT + Ghepput

10 Conepxanue yriiepojaa B 4yryHe
6onee 6,67%C

6omee 4,3%C

+ Oouee 2,14%C

menee 2,14%C

11 LleMeHTHT — 3TO...

TBEPJIBIA PAaCTBOP BHEAPCHHUS YIIIEpOIa B XKele3e
cMech (peppuTa U IIEMEHTUTA

CMCCb ayCTCHHUTA U ICMCHTUTA

+ XUMHUYECKOe COCAMHEHHE Kelle3a C YIIIepoIoM

12 TIpu temmepartype Bbiure 727°C neneGypuT MpencTasiser coboii
cMmech (peppuTa U IIEMEHTUTA

TBEPJIBI PAaCTBOP BHEAPECHHUS YIIIEpOIa B XKele3e

+ cMech ayCTEeHHTa U IIEMEHTHTA IBTEKTUYECKOTO COCTaBa
XAMUYECKOE COCIMHEHUE XKelle3a C YIIIepoIoM

13 Coneprxanue yriepoaa B JOIBTEKTOUIHBIX CTAISIX COCTABIISAET. ..
BapwnaHTsl 0TBETOB:

+ (0,02 -0,80)%

(4,30-6,67)%

(0,80-2,14)%

(2,14 -4,30)%

14 ®epput UMeeT KPUCTAITMUECKYIO PELIETKY. ..
'K

reKCaroHaJIbHYIO INIOTHOYITAKOBAHHYIO
TETParoHAJIbHYIO

+ OLIK

15 IpenenbHas pacTBOPMMOCTH YIIIEPOIA B raMMa-kesese paBHa npu remneparype 1147C:
0,025%
13



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

16 TlpenenbHas pacTBOPMMOCTH YIJIEpOa B ab(a-kenese pasua npu temneparype 727C:
+0,025%

0,4%

0,8%

2,14%

6,6%

17 CtpykTypa 3BTEKTUYECKOTO O€JI0ro yyryHa npu KOMHATHOM TeMIieparype
+ nenedypuT (LIeMEHTUTHIEPIIUT)

neneOypuT (IEMEHTUTHIEPIUT), IEMEHTHT

nene0ypuT (LeMEHTUTHIEPIINT), LIEMEHTUT BTOPUYHBIH, IEPIUT

MEPJIUT, IEMEHTUT BTOPUYHBII

18 CtpykTypa JO3BTEKTHUECKOTO OEJIOTO UyryHa pyu KOMHATHOM TeMIiepaType
nene0ypuT (LIeMEHTUTHIEPIINT)

neneOypuT (IEMEHTUTHIEPIIUT), IEMEHTHT

+ nene0ypuT (LLEMEHTUTHIEPIIUT), LIEMEHTUT BTOPUUHBIH, EPIUT

MEPINUT, IEMEHTUT BTOPUYHBIH

Cmanu

1 Cranp mapku Y12 oTHOCHUTCS:
K TexHuyeckun 4nucTomMy xKene3y
JIOPBTEKTOMIHOM CTAIN
+3a3BTEKTOMTHON CTaIN
OBTEKTOUHOU CTAIN

2 Crasib Mapku 45111 oTHOCUTCS K CTaJsAM:
OOBIKHOBEHHOI'O KauecTBa
KagecTBeHHBIM CTaIIM
BrIcoOKOKa4YeCTBEHHBIM CTAIISIM

+0c000 BEICOKO Ka4eCTBECHHBIM

3 Cranb mapku 40A OTHOCHUTCS K CTaJIsIM:
OOBIKHOBEHHOI'O KauecTBa
KagecTBeHHBIM CTaIIM
+BBICOKOKAYE€CTBEHHBIM CTaJIIM

Oc000 BEICOKO KaU4eCTBEHHBIM

4 Canp mapku A40 xapakTepHa 100aBKamMu:
+Cepbl

Huxens

Xpoma

Turana

Mapranua

5 B mapkupoBke bCt6kn nugdpa ykasbBaer:
14



Conepsxanue yriepoaa
CreneHp pacKuClIeHUs
Coneprxanue yriepoaa
[Ipenen npoynocTn Marepuana
[Ipenen TekyyecTu marepuaia
+Homep mapku

6 B mapkuposke BCt4cn nepBast OykBa yKa3bIBaeT:

KauectBo cramu

[TocTaBKy 110 MEXaHMYECKUM CBOMCTBAM

[TocTaBKy 110 XMMUYECKHUM CBOKCTBaM

Cranb BBICOKOTO KauecTBa

+IlocTaBKy 0 MEXaHUYECKUM CBOMCTBAM U XMMHUYECKOMY COCTaBY

7 B mapkupoBke P6MS5 mudpa 6 ykasbiBaer:
CopneprkaHue yriepoja B COTBIX JIOJISAX IMPOLIEHTA
Copneprkanue yriepoja B IECATHIX AOJSIX MPOIIEHTA
Coneprxanne BoJb(PpaMa B COTHIX JOJISIX MTPOIICHTA
+Copeprxanue BoJib(hpama B MPOIEHTAX
[TopsakoBbI HOMED CTaIU

8 1o Ha3zHauenuto cranb 55C2 aBnsercs...
CTPOUTEIBHOU

+ peccopHO-IIPYKUHHOMN
MAIIMHOCTPOUTEIHLHOMN yIydlIaeMon
MHCTPYMEHTAIBHOU

9 13 HMKenepeyncaeHHbIX CTalel MPY>KUHHOM SBJISIETCA. ..
Vi2

+ 60C2A

30XT'CA

15k

10 CpenneyrinepoaucToi SBIsSETCs CTalb. ..
V8A

+ 40XH2MA

20

P18

11 MamuHOCTPOUTENBHOM YITy4llIaeMOH SIBIISECTCA CTalb
X12M

\

+ 40X

12XH3A

12 Kopp0o3nOHHOCTOWKON SABJISIETCS CTAIIb. ..
40X

VI10A

18XT'T

+ 12X18H10T

15



YyeyHul

1 Boyiee BBICOKOI MTPOYHOCTHIO 00JIAIAET CEPHIA YYT'YH C OCHOBOM. . .
CYLIECTBEHHBIX pa3IM4YMil HET.

beppuTHOi

+ nepauTHOM

(beppuTO-TIepIUTHOU

2 UyryH npu BbIIIJIaBKE MOAUDULIIUPYIOT JJIA. . .
WU3MEHEHHUS CTPYKTYPbI OCHOBBI

+ n3mMeHeHust popmbl rpaUTOBBIX BKIOYEHHM
ITOBBIIIEHUS KOPPO3HOHHON CTOMKOCTH
M3MENbYCHUS 3€pHa

3 CopepxaHue yriepoaa B Yyr'yHe. ..
ot 0,8 10 2,14%

Mmenee 2,14%

6omee 4,3%

+ 6ouee 2,14%

4 ®opma rpadUTOBBIX BKIIOUEHUI B KOBKOM UyT'yHE. ..
JeHJIPUTHAS

+ XJIonIbeBUAHAS
TII0OYsIpHAs
IlacTUHYaTast

5 B uyryne mapku BUY 60 yrinepon HaxoauTcs B BUAE. . .
LIEMEHTHUTa
IJIacTUHYATOro rpadura
XJIONbEBUAHOTO TpaduTa

+ mapoBuHOrO rpadura

Pa3nesn Ne 4. Tepmuueckasi 00padoTka cTajm
(Bvibepume o0un npasuibHulll 6apuarnm omeema)

OcHosbl mepmuyeckol 0opabomxu
1 IlepechlieHHBIN TBEPABINA PACTBOP yIJIEpOJa B a-)Kele3e, IMOJTYyYEHHBIN MPH OXJIAXKICHUU ay-
CTEHHUTA CO CKOPOCTHIO, OOJIBIIICH KPUTUUECKOM, HA3hIBACTCH. . .
+ MapTEHCUTOM
IIEPJIIUTOM
LIEMEHTUTOM

bepputoM

2 Kputndeckas CKOPOCTh OXJIKICHHUS IPH 3aKaJIKE — 3TO. ..

MUHUMaJbHasi CKOPOCTb OXJIAXKJICHUSI, HEOOX0AUMasl JUIs MOJIy4Y€HUSI TPOOCTUTHON CTPYKTYpPBI
MUHUMAaJIbHAs CKOPOCTh OXJIAXKICHHUSI, HeoOXotuMast 11 (PUKCAalUK ayCTEHUTHON CTPYKTYpbI
MAaKCUMaJbHasl CKOPOCTh OXJIAXKIACHUS, IIPHU KOTOPOU ayCTEHUT €lIe PACIIalaeTCs Ha CTPYKTYpPhI

IIEPJIMTHOTO TUIA
+ MUHMMaJIbHAsl CKOPOCTh OXJIAXKICHUSI, HEOOX0AUMasl JJIsl MOJYyYeHUsI MApTEHCUTHOM CTPYKTY-

pHI
16



3 Ilpu MeIICHHOM OXJIKIEHUH SBTEKTOMJHON CTAIM AyCTEHUT MPEBpAIacTCs B. ..
+ mepauT

TPOOCTHUT
OeHUT

MapTEHCUT

4 HauOosbliel TBepAOCThIO 001a1aeT PeppuTO-IIeMEHTUTHASL CMECh THUIIA. ..
IIaCTUHYATOI'O IICPJINTA
3€pHHUCTOTO MIEPIIUTA

TPOOCTUTA

+ copbOurta

5 Haubonee ToHkoauCTIEpCHOMN ABIIsIETCS (EPPUTO-LIEMEHTUTHASA CMECh THIIA. ..
BapwnaHTsl 0TBETOB:

3€pHUCTOrO MepnTa

TPOOCTHTA

IJIACTUHYATOr 0 IepauTa
+ copburta

6 O6pazoBaHME CTPYKTYPHI TPOOCTUTA MPOUCXOTUT MPU U30TEPMHUUECKOM pacrlaje ayCTCHHUTA B
JMarna3oHe TeMIepaTyp

1000-1200

600-700

600-650

+500-550

7 OOpa3oBaHu€e CTPYKTYphl OCHMHHTA MPOUCXOIUT MPU M30TEPMHUUECKOM paclajie ayCTCHHTA B
JMarna3zoHe TeMIepaTyp:

1000-1200

600-700

+250-400

500-550

8 OOpa3oBaHue CTPYKTYpHI MEPIUTA MPOUCXOJUT MPU M30TEPMHUSCKOM pacrajiec ayCTCHHTa B
JMarna3oHe TeMIeparyp:

1000-1200

+650-700

250-400

500-550

9 Pacnionoxute JaHHBIE CTPYKTYPHI B MOPSIIKE BO3PACTAHUS UX IUCIIEPCHOCTH:
4.1 nepaut

4.2 copbur

4.3 TpoocTUT

4.4 mapTeHcuT

10 IIpn HU3KOTEMIIEPATYPHOM OTITYCKE MAPTEHCHUT 3aKaJK{ IIPEBPAIIACTCs B
+ MapTEeHCHUT OTIIyCKa

COpOUT OTIyCKa
TPOOCTHT

17



3akanka u omnyck cmanu

1 IIpu nmpoBeACHNY 3aKaIKH CKOPOCTh OXJIAXKICHUS TOJDKHA OBITh. ..
menee 300 rpaj/cex
6osee 150 rpan/cex
o060

+ OoJIbIlIe KPUTUYECKOM

2 TlonHy0 3aKaJIKy UCHOJIb3YIOT OOBIYHO JJIs CTaJIEH. . .
MHCTPYMEHTAIIBHBIX

3a3BTEKTONIHBIX
BBICOKOJIETHPOBAHHBIX

+ TO3BTEKTOMIHBIX

3 YraepoaucTsie cTanu Ipy 3aKalke OXJIAXKAALOT ...
C MEYBIO0
B Maciie

+ B BOIIE
Ha BO3JyXe

4 HOBBTGKTOI/II[HBIG CTalIu IJIst TIOJTHOM 3aKaKH Harpe€BarOT BbIIIC KPUTHUICCKUX TOYCK
Acl

+ Ac3

Acm
Ac2

5 BpICOKHMH OTIYCK IPUMEHSIIOT JUIA ...
MEPUTEILHOTO HHCTPYMEHTA
+ oceii aBTOMOOMIIEH

pPEeXYLIEro HHCTPYMEHTA

HOPYXHH U Peccop

6 Tepaocts HR( 3akasieHHOM 3BTEKTOMAHOM CTAIU COCTaBJISET:
50-55

+60-64

40-45

30-40

7 Kputndeckasi CKOPOCTh 3aKAJIKU:

+MHMHHUMaJIbHAs! CKOPOCTh OXJIAXK/IEHUs, IPU KOTOPOIl 00pazyeTcsi CTpyKTypa MapTEHCUTa
MaKCUMaJIbHasi CKOPOCTh OXJIAXK/IEHUS B JAHHOM OXJIa/IUTENe

CKOPOCTb OXJIXACHHUSI, IPU KOTOPOIl 00pa3yeTcst CTpyKkTypa OeiiHuTa

CKOPOCTh OXJIAKJICHUS, TIPU KOTOPOI 0Opa3yeTcsi CTpYKTypa copouTa

8 MapreHcuT npeacTasisieT co0oil:

+I1epeHaCHIIEHHBIN TBEP/IbII PACTBOP YIJIEpOa B Ol-XKEJIe3e
TBEPJIBIN PACTBOP YIJIEPOJa B O-XKENe3e

TBEPJIBIN PACTBOP YIJIEpoJa B Y-Kee3e
(beppuTO-1IEMEHTUTHYIO CMECH

KapOuJ xenesa

9 MHTepBan 3akaJIOYHBIX TEMIIEpATyp AJISA MOJHOM 3aKaJK{ JOIBTEKTOMJHBIX CTajJed pacroJio-
18



raercs:

+na 30-50°C Bbrme nuaun Ac3 (GS)
HaxoauThcst Mexay JuausaMu GS u PS
OBITH HIKE THHUU PS

Ha 100-150°C Berme nuauu GS (Ac3)

10 IIpn HemoHOM 3aKanKe CTPYKTypa JOIBTEKTOUIHBIX CTAIEH COCTOUT U3:
+deppura 1 MapTeHCHUTA

LIEMEHTUTA U MapTEHCUTA

MapTEHCUTA

bepputa u nepauTa

ayCTEHHTA

11 Ilpwn HenmosHOM 3aKanKe CTPYKTYypa 3a3BTEKTOUIAHBIX CTAIEH COCTOUT U3:
dbeppuTa 1 MapTEHCHUTA

+IIEMEHTHTAa U MapTCHCHUTA

MapTEHCUTA

bepputa u nepiauTa

ayCTEHHTA

12 [Ins cHM>KeHUsI BHYTPEHHHX HAIIPSKEHUH B 3aKaJIMBAEMOMW JE€TAIM IPUMEHSIOT:
OXJIAKICHHUE B BOJIE;

MECTHYIO 3aKaJKy;

+3aKalKy B IBYX cpelax

13 IIpokainBaeMoCThb 3TO:

+CIMOCOOHOCTh CTAJIM MOTYYaTh 3aKAICHHBIN CJION Ha OMPEACIICHHYIO TITyOuHYy

MaKCHMaJIbHOE 3HaU€HUE TBEPJIOCTH, KOTOPOE MPUOOPETAETCS B pe3ysibTaTe 3aKajIKu

3HAYEHUEM IIpeJieia IPOYHOCTH NOCTE 3aKaIKU

MaKCHUMAaJILHBIA ANaMETP 3aroTOBKHU, IIPpHU KOTOPOM 3aKajiKa IMIPOUCXOJUT HACKBO3b B JJAHHOM OX-
JaauTene

14 Jlns 3akanku oOpasiia HaCKBO3b B JAaHHOM OXJIAAHMTENIC HEOOXOIMMO BBITIOJTHEHHUE CIIETYIO-
IIETO YCIOBHS:

+nuameTp 00pasia OblI MEHbIIE WM PaBEeH KPUTUUECKOMY TUaMETPY

nuamerp obpasua Obul 60JIbIIE KPUTUUYECKOTO JUaMeTpa

3aKajKa MPOM3BOIUIIACH B BOJIE

CKOPOCTB OXJIQXKJICHHS B IEHTPE 3aTOTOBKH OBLIH HIKE KPUTHICCKOH

15 M30TepMHUYECKYIO 3aKAJIKy TPOU3BOIAT:

+B coJigHBIX BaHHaxX npH Temneparype 250-400 C 1o nojaHOro pacraja aycTeHUTa ¢ MOCIETYI0-
IIUM OXJIQXK/IEHUEM Ha BO3/yXe

B BoJie Jio Temreparypsl 300-400C ¢ mocieayromuM oXIaxACHHEM B Macie

Ha BO3/yX€ C MOCJIEAYIOLUIUM NOTPY)KEHUEM B OXJIQAUTEIh

B 3aKaJIOYHOM CpeJie C MOCIeIyIOINUM OXJIaXKIEHUEM Ha BO3/1yXe

16 Llenbro MECTHOM 3aKaJIKU SIBJISCTCS:

+110JTy9eHHE BRICOKOW TBEPAOCTH B OIIPEICIICHHOM MECTE JICTalIN
CHSITHE BHYTPEHHUX HANPSKCHUN B 1€TAIN

CHSTHE HAKJICTIa B OIPEICIICHHOM MECTe JICTaIH

MOJTy4eHUE BHICOKOW TUTACTUYIHOCTH B OIIPEJICIICHHOM MECTE JCTaIN
HarpeB JISTallM C MOCICIYIOIUM OXJIaXKICHHEM Ha BO3/IyXe
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17 Ilpu 3akajike crajneil BICOKYIO CKOPOCTb OXJIaXKI€HUSI He0OX0JMMO MOJIyYUTh B HHTEpBAJIE:
+HanMeHnbluel ycrounBoctu aycrenuta 400-650 C

BO BCEM MHTEpBAJIC TEMIIEPATYP

B nuarna3one temmneparyp 650-700C

B MapTeHcuTHOM HHTepBajie 200-300C

18 Hanuuue B CTpyKType 3aKajJIeHHON 3a9BTEKTOMIHOMN CTalId U30BITOYHOTO [IEMEHTHUTA!
+1I0BBIIIAET U3HOCOYCTOMYMBOCTD CTAJIM U HE CHHKAET €€ TBEPAOCTH

CHMKAEeT TBEPAOCTbH CTaJIH, HO MOBBIIIAET H3HOCOYCTOMYNBOCTD

CHMYKAET TBEPAOCTh CTAIU

HE)KEJIAaTeIbHOE SIBJIICHHE TaK KaK IIPU ATOM 3aKajlka OyeT HEIOIHOM

19 Pacrnionoxute JaHHbIE 3aKaJTOYHBIE CPEIbl B OPAIKE BO3PACTAHUS CKOPOCTEN OXJIAXKICHHUS:
8.1 Bo31yx

8.2 MalIMHHOE Macio

8.3 Bona

8.4 pactBop NaCl B Boze

20 3a3BT C€KTOUJHBIC CTAaJIN IJIA MOJTHOM 3aKaIKU HarpeBaroT BBIINIC KPUTHUYCCKUX TOYCK
+ Acl
Ac3
Acm
Ac2

Omoicue u Hopmanuzayus cmaiu

1 HenonHbIi OTXKUT 3a3BTEKTOUIHBIX CTAJICH MPOBOAAT IPU TEMIIEpATYpaX. ..
1100-1200 °C
660-680 "C

+750-780 °C
160-180 °C

2 HopManusanus OTJINYaeTCs OT OTXKUTA. ..
TEMIIepaTypoi Harpesa
ITPOJIOJKATEIIBHOCTBIO BBIJIEPKKU

+ CKOPOCTBIO OXJIAXKICHUS
CKOPOCTBIO Harpesa

3 'oMOreHu3Upy0LUUi OTKUT IPUMEHSIOT C LIETbIO. . .

+ ycTpaHEeHMs] XUMUYECKOM HEOJHOPOJHOCTH CILIaBOB
CHSITHS HAaKJIETIa [0CJIe XOJIOAHOM TUIacCTUYECKOH JedopManuu
yCTpaHEeHHsI KPYITHO3EPHUCTOM CTPYKTYpPbI
HOJIy4€HUS 3€PHUCTOrO IIEpIUTa

4 Jlnsa ycTpaHeHus HaKjena Mocie X0JIOAHON ITAaCTHIECKOH AedopMaliiyl MPUMEHSIIOT. . .
TOMOTE€HU3UPYIOIUNA OTKUT
+ peKpuCTaIIM3aMOHHBIA OTHKUT

HOpMaJIM3aIUI0

3aKaliKy

5 Crpykrypa cranu 40 nocie mojaHoro OTxKura - ...
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IEMEHTHT + NepJINT
+ dbeppur + mepiut

IIEPINUT

MapTEHCUT

Omnyck cmanu

1 OtnyckoMm cTanu Ha3bIBaeTCs

+ Harpes 3akaneHHOM CTaJIM HUKE KPUTHYECKOM TOUKU Acl ¢ mocneayromen BeIIEpKKON
Harpes cranu na 30-50 Bbimie kputuueckoil Touku Acl ¢ mocnenyromniei BbIACPKKOM U ObICT-
PBIM OXJaXXJICHHUEM

Harpes cranu Ha 30-50 BbIIe KpuTHdecKod TOUkH Acl ¢ mocienyronien BeIAEPKKOM U MEJJIEH-
HBIM OXJIaXJICHHEM

Harpes cranu na 30-50 Bblmie kputHueckoil Touku Ac3 ¢ mocienyronieil BhIACPKKON U ObICT-
PBIM OXJaXXJICHHUEM

2 HwuskoremmnepaTypHbIi OTIIYCK IPOBOJAT B HHTEPBAJIE TEMIIEPATYP:
+ 150...200C

350...450C

550..650C

750...800C

3 CpennereMiepaTypHbIil OTITYCK IPOBOJST B UHTEPBAJIE TEMIIEPATYP:
150...200C

+350...450C

550..650C

750...800C

4 Bpicoko TeMnepaTypHbIi OTIIYCK IPOBOJST B UHTEPBAJIE TEMIIEPATYP:
150...200C

350...450C

+ 550..650C

750...800C

5 HwuskotemiiepaTypHbIN OTIIYCK IPUMEHSIOT JUISL:
+ pexymero 1 MEPUTEIBHOTO HHCTPYMEHTA

IIPYKHUH U peccop
JeTaJIel MalllVH [10IBEPKEHHBIX BBICOKUM HANPSHKEHUSAM M YAAPHBIM Harpy3kam

Pa3nesn Ne 5. Xumunko-repmuyeckasi o00padorka crajim
(Bvibepume 00un npasuibHulll 6apuarnm omeema)

1 HachlmeHrne noBEpXHOCTHOTO CJIOST YIIIEPOJA0OM HA3bIBAETCA. ..
YIIy4YIICHHEM
HOpMaJu3anuein

+ neMeHTanuen

MUAHUPOBAHUEM

2 llemeHTaMK NOABEPTAKOT CTAJIH. ..
T00bIe
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BBICOKOYTJIEPOUCTHIC
+ HU3KOYTJIEPOJUCThIE
CPEIHEYTIIEPOIUCThIE

3 LleMeHTaIMIO TPOBOSAT C LEINBIO. ..

MOBBIIEHHS TBEPJOCTU U U3HOCOCTOMKOCTH MOBEPXHOCTHOT'O CIIOS
+ INOBBIIIEHUS COIEPKAaHUA yIiiepoa

MOJYYEHHUS] MEJIKO3EPHUCTOU CTPYKTYPhI CEPALICBUHBI

YBEJIMYECHUS INIACTUYHOCTH IOBEPXHOCTHOI'O CJIOS

4 OpgauM u3 BUI0B TU()Py3MOHHON METATUTU3AINA SBJISICTCS. . .
+ XpOMHpPOBaHHE

LEMEHTALHS

[IUaHUPOBAHUE

a30TUPOBAHUE

5 AnUTUPOBaHME — 3TO HACBIIIEHUE TOBEPXHOCTHOTO CJIOSI METAILIA. ..
+ aJIFOMUHHUEM

a30TOM

YIIIEPOJOM

KpPEMHHUEM

6 CryumMIpoBaHUE— ATO HACHIIIIEHUE TTOBEPXHOCTHOTO CJIOSI METaJlIa. ..
AJTFOMUHUEM
a30TOM
yrIepo oM
+ KpeMHHUEM

7 A30THpOBaHUE — 3TO HACHIIICHUE TOBEPXHOCTHOTO CJIOS METAJLIA. ..
AJTFOMUHUEM

+ a30TOM

YIJIEPOJIOM

KpEMHHEM

8 llmanupoBanune (HUTPOIIEMEHTAIHSI) — 9TO HACHIIIIEHNE MTOBEPXHOCTHOTO CJIOSI METAJLIA. . .
AIFOMUHUEM

+ COBMECTHO YIJIEPOJIOM H a30TOM

yriaepoaoMm

KPEMHHUEM

9 Cpeny B KOTOPOI MPOBOAT LIEMEHTAIUIO HA3BIBAIOT
+ kapOropu3zaTOpoM

3aKaJIO4YHOM cpenon

MOAUPHUKATOPOM

10 LlemeHnTauy noABEprarTCs CTAIN
+ 18XI'T, 15X, 20X

40X13

Y10
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Paznen Ne 6. IIBeTHBIe MeTA/IIBI M CILJIABBI
(Bvibepume 00un npasuibHbulll 6apuarm omeema)

1 CrutaB mapku BpAS—aT0...
IIFOMUHMEBBIN CIUIaB, cojepkaumii 5% Gepuruins

+ amomuHUEBast OpoH3a, coaepkarias 5% aTrOMUHUS
OBICTpOpEXKYIAs CTalb, coaepxanias 5% Boybppama
BBICOKOKAQUCCTBCHHAA CTaJIb, JICTUPOBAHHAA HCOANMOM U 60pOM

2 Ha3Banue u XuMH4eCKuii coctaB cruraBa mapku JIK80-3:
JUTEHHBIA AIIOMUHHUEBBIN CIUIaB; cojaepkut npumepHo 80 % amromunus, 17 % meau u 3 %
KPEeMHHS
JaTyHb; coepxuT npuMmepro 80 % nuHka , 3 % KaaMusi, OCTaIbHOE - ME/Ih
JUTEHHAs SBTEKTOUAHAS CTallb; coAepkuT npumepHo 0,8 % yraepona u 3 % xobanbTa
+ natyHb; conepxxut npumepro 80 % menu, 17 % uunaka u 3 % xKpemHus

3 Ha3Banue u XUMHUUYECKHI COCTaB criaBa Mapku J162:
JUTEHHBIN aIFOMUHUEBBIN CIIaB, cojepKamuii 62 % amoMuHus
cruiaB OpOH3BI C MeIbI0, coepxkamiuii 62 % OpoH3bI

+ natyHs, conepkamas 62 % meau u 38% nuHKa
TUTEeNHas cTajb, coaepkamas 0,62 % yriaeponaa

4 CrjiaB MeIM ¢ IIMHKOM Ha3bIBaeTC ...
OpoH30i

+ JIaTYHBIO
MEIbXHOPOM
CHUITYMHUHOM

5 Yucno 59 B mapke narynu JI59 obo3Havaer. ..
coJiepyKaHue 0JioBa, %
CoJiep)KaHue IHKA, %o
IpeJie IPOYHOCTH IIPU PACTSIKEHUH, Kre/Mm>
+ coxepxxanue Meau, %

6 Cruiabl cucteMbl Al — Mg sBasitorcs. ...

JIUTEUHBIMU

ne(popMUPYEMBIMH, YIIPOUHIEMbIMU TEPMUYECKON 00pabOTKOM

+ nepopMUpyeMbIMH, HE YIPOUHSEMBIMH TEPMUUECKON 00pabOTKOM
AKApOIPOYHBIMU

7 JrOpamrOMHUHBI — 3TO CILJIaBbl CUCTEMBI. ..

Al-Mg
+ Al-Cu—-Mg
Al-Si

Al—Cu—Ni—-Fe

8 JJropaItoOMHHBI IPEBOCXOAAT YUCTHIM aTFOMUHUH TIO. . .
+ OpOYHOCTH

ANEKTPOIPOBOAHOCTH

TEIIONPOBOJHOCTH

KOPPO3HOHHOW CTOMKOCTH
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9 CuityMHHBI OTHOCSITCS K CIUIaBaM ...
nepopMUpyeMbIM
aHTU(PPUKIIMOHHBIM

+ IUTENHBIM
AKAPOIPOUYHBIM

10 CunmyMHHaMU Ha3bIBAIOTCA CIUIaBbl ATFOMUHMUS C. . .
MarHueMm

KEJIe30M

+ KpeMHuEM

MEJbI0

Paznen Ne 7. CnuiaBbl ¢ 0c00bIMU CBOWCTBAMH
(Bvibepume o0un npasuibHulll 6apuarm omeema)

Mamepuanst ¢ 0codbIMu 31eKMPUYECKUMU CEOUCMBAMU

1 MatepuanaMu 1Ji U30JISIUUA TOKOTIPOBOASIINX YaCTEH SBIISIFOTCS. . .
MPOBOJHUKHU

+ OU3JIEKTPUKH
MOJTYNPOBOIHUKH
MarduTHBIE

2 BBICOKMM yJIEIbHBIM AJIEKTPUUYECKUM CONPOTUBICHUEM 00JIaJatoT. ..
IIPOBOTHUKH
IIOJIyIIPOBOTHUKH
YUCThIE METAILIIBI

+ OU3JIEKTPUKH

3 Haubomnee yacTo mpuMEHIEMbIMUA METAJIJIAMH BHICOKOUM MPOBOAMMOCTH SIBJISIIOTCA. . .
+Cumu Al
Fe u Sn
Zn u Ni
Pbu Sn

4 J1nst U3roTOBJIEHUS BBIIPSIMUTENEH UCIIOJIB3YIOT. ..
IIPOBOJTHUKH

JTUDIIEKTPUKU

+ HOJIYIIPOBOTHUKH

MarHUTbI

5 JIM2AEKTPUKH OTHOCATCS K OJHOM U3 CIEAYIOLIUX IPYIIT MaTEPHATIOB:
KOHCTPYKLIMOHHBIE MaTEPHUAIIbI

+ DJIEKTPOTEXHUYCSCKUE MaTEepHaIbl

TpUOOTEXHUYECKUE MaTepraIbl

MHCTPYMEHTAJIbHBIE MATEPUAIIBI

TEXHOJIOTMYECKNE MATEPUAIbI

Mamepuanst ¢ 0codLIMU MACHUMHBIMU CBOUCMBAMU
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1 deppomarHuTHBIE MaTEpHANIBI 00JIAAI0T CTPYKTYPOIA. ..
MapTEHCUTHOM

+ n1OMEeHHOU
KPUCTAJUIMYECKOU
CUHTETHYECKOU

2 MarauTHble MaTepuabl, CIOCOOHBIE JIETKO HAMAarHUYUBATHCS MPU MPUIIOKEHUH DIICKTpHUYIC-
CKOTO TOJISl M pa3MarHUYMBaTHCS TIPU CHATUH, HA3bIBAIOTCHL. . .

MTPOBOTHUKAMU

HEMarHUTHBIMH
+ MarHUTOMSATKAMU

TUDJICKTPUKAMU

3 TlepmainosiMu Ha3bIBAIOTCS CIUIABBI HA OCHOBE. ..
+ Ni1u Fe

Fe u Cr

Niu Cr

P u Fe

4 MarHuTHBIMH CBOMCTBaMH 00/1aaf0T. ..
Al Mg

+ Co, Fe

Ti, W

Au, Ag

5 ®eppoMarHeTUKU OTHOCATCS K OJTHOM U3 CIEAYIOIUX IPYII MaTEPUAJIOB:
MHCTPYMEHTAJIbHBIE MATEPUAIIBI

TpUOOTEXHUYECKUE MaTepUaIbl

+ DJIEKTPOTEXHUYCSCKUE MaTepHaIbl

KOHCTPYKLIMOHHBIE MaTEPHUAIIbI

MaTepuaisbl CIIEUAIIBHOIO HA3HAYEHUS

Paszpnen Ne 8. Hemerajummueckue MaTepuasbl
(Bvibepume o0un npasuibHulll 6apuarnm omeema)

IInacmmaccor

1 K TepMOpeakTUBHBIM NOJMMEPAM OTHOCHTCH. ..
MOJIUATUIIEH
MOJIMBUHMWIXJIOPU

+ ¢enosnodopmanbaeruIHas CMOJIa
MOJIUCTUPOIT

2 OTBepXkIAEHHUE PEaKTOIIACTOB — 3TO. ..
+ B3auMO/IeiiCTBE MOHOMEPOB 10 (YHKIIMOHAJIBHBIM IpyIIaM ¢ 00pa30BaHUEM MAKPOMOJIEKYII
MoJIMMepa 1 MoOOYHBIX HU3KOMOJIEKY/ISIPHBIX IPOYKTOB

pCaKknus «CIIHBAaHUA MaKPOMOJICKYJID» KaydyKa IMONCPCYHBIMHA CBA3AMUA

OKHCIIUTENIbHAS JECTPYKLUS MAaKPOMOJIEKYJI ToJIUMepa

peaxiusi COeTUHEHUS MOJIEKYJ MOHOMEpPA B MOJIMMEPHYIO LIEIh

3 CroucTslii TJIaCTUK Ha OCHOBE (PEHOTIO(POPMATTBACTHIHON CMOJIBI C HAIIOJHUTEIEM U3 OyMaru
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Ha3bIBACTCA. ..
TEKCTOJIUTOM
+ '€TUHAKCOM

acOOTEKCTOJIUTOM
JICIT

4 Tlonumepbl, HEOOPATUMO 3aTBEPICBAIOIINE B PE3y/IbTaTe MPOTEKAHUS XUMUUYECKUX PEaKIIHM,
Ha3bIBAIOT. ..

KPUCTATNINYECKUMHA

TEPMOIUIACTUYHBIMA
+ TEPMOPECAKTUBHBLIMU

5 HenocTaTKoMm 1miacTMacchl KaKk KOHCTPYKIIMOHHOTO MaTepuasa siBJIIeTCs
+ CKJIOHHOCTb K MOJI3Y4ECTH U CTAPECHHIO

HU3Kas y,[[eJ'II)HaSI HpOLIHOCTI)

CJIO’KHOCTH M3TOTOBJICHHS U3ICITHHA

BBICOKAs TEIUIOMPOBOJHOCTh

Pezunosvie mamepuanwvi
1 MakpoMmoJIeKynbl pe3UHBI IMEIOT CTPOEHHUE. . .
+ penkoceTr4yaTtoe
JIECTHUYHOE
Pa3BETBIIEHHOE
JIMHENHOE

2 HamonmHuTenu BBOJAT B COCTaB PE3UH JUIA. ..
(OpMHUPOBaHHUS CETYATON CTPYKTYPbI

+ IIOBBIILICHUSA IIPOYHOCTH, I/ISHOCOCTOI\/'IKOCTI/I, CHM)XCHUA CTOUMOCTHU
obJseryeHus mporecca rnepepaboTKu pe3HHOBOM CMECH
3aMeJICHHsI TTPOIecca CTapEHHSI

3 [Ipu BynKaHU3aLUU Kay4yKOB UCIIOJIB3YETCH. ..
KaOJIMH
Men

+ cepa
caxka

4 HOHI/IMCPBI, BXOJAIIHUE B COCTAaB PE3UH, IMPU TEMIICpATypaX SKCILTyaTalluh HAXOOATCA B CO-
CTOSIHVIH. . .
BSA3KOTEKYYEM
CTEKII000pa3HOM
+ BBICOKO3JIaCTUIECKOM

5 Bynkanuzanus — 370. ..

B3aUMO/IECTBHE MOHOMEPOB MO (PYHKIMOHAIBHBIM IpylIaM ¢ 00pa30BaHUEM MaKpPOMOJIEKYJ
[oJIMMepa 1 MOOOYHBIX HU3KOMOJIEKYIISIPHBIX TPOTYKTOB.
+ pCaKknus «CIIMBAHUSA MaKPOMOJICKYJD) KaydyKa IMOIICPCYHbIMU CBA3SIMU

OKHUCJIMTEIbHAS NECTPYKLIUSA MaKPOMOJIEKYJI KaydyKa

peakuys COeIMHEHHS MOJIEKYJI MOHOMEPA B ITOJIMMEPHYIO LIETIb
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NuauBuayanbHoe nomainnee 3aganue (MU13)

3ananue 1. JluarpaMma cOCTOSIHUS KeJ1€30-YIIEPOT

HapucoBate auarpammy sxene3zo—yriaepoa. Ha nuarpaMme OTMETHTH XapaKTE€pPHBIE TOYKH
COCTOSIHMS CILJIaBa, TEMIIEpaTyphl MpeBpamieHui. B kaxmaoit obmactu muarpamMmbl TMOIIKACATH
COCTaB CILIaBa.

Jljig cru1aBoB € cojJiep:KaHueM yriepoja (IpUHSATh corjacHO Ne BapuaHT) HOCTPOUTH KpH-
BYIO OXJIJKJICHUS CIUIaBa, ONUCATh MPOLECC OXJIAKACHUSA OT KUAKOTO COCTOSIHUSA 10 KOMHATHOM
TeMIepaTypbl, OMKUCATh MPEBPALIECHHUS, IPOUCXOIAIIME B CIUIABE, 3apUCOBATh U ONUCATh CTPYK-
TYpY CILIaBa MOCIE OXJIAKICHUS.

JlomaniHee 3a7jaH€ BBINOJIHSETCA Ha JUcTax ¢popmara A4, B pyKOIMCHOM MJIM paclieda-
TaHHOM BHe. O0s13aTeTbHO yKa3bIBACTCS AUCHUIUTHHA «MaTepuaaoBeeHUE U TEXHOJIOTHST KOH-
CTPYKIIMOHHBIX MaTepuanoBy, ®.N.O. crynenra, kypc, rpynmna, Ne Bapuanta (HOMEp BapuaHTa
MIPUHUMAETCSI COTJIACHO HOMEpPA CTYACHTa B CIIMCKE PEUTHHTA).

Conepsxanne yriepoaa, C
No BapuaHTa CocraB 1# Cocras 2#

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 06paboTka cranu

Jliig 3ajaHHOM MapKu CTajau ONpPENEIUTh [0 MAPOYHUKY CTajled XMMHUYECKHH cocTaB (co-
JepKaHUe Yriiepojia U JIETUPYIOIIMX 3JIEMEHTOB), (PU3UKO-MEXaHHUYECKHE CBOWCTBa (Tpenen
MIPOYHOCTH, MPEJEI TEKYUECTH, TBEPAOCTD U Jp.), HA3HAYEHHE CTaIH, KAYeCTBO CTaJIH.

Br16paTh pexxuMbl TepMUUECKONH 00pabOTKH (TEeMIlepaTypy HarpeBa, crnocod OXJaxaeHus,
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BpeMs BBIACPKKU U JIp.) JUIsl IPOBEICHUS OTXKUTa, 3aKaJKH, oTiycka. OnucaTh mpeBpalieHus,
KOTOPBIEC MPOU30MIYT B CIUIaBE B Ipoliecce TepMooOpadoTku. OOBSICHUTE, KaK U3MEHSTCS CBOM-
CTBa Marepuaa.

JlomaniHee 3a7jaHK€ BBINOJIHSETCA Ha JUcTax ¢popmara A4, B pyKOIIMCHOM MJIM paclieda-
TaHHOM Buje. O0s3aTenbHO YKa3bIBaeTCs qUCHMILIMHA «MarepuanoBeeHUe U TEXHOJIOT Ul KOH-
CTpYKIMOHHBIX MaTtepuanoB», ®.1.0. cryaenra, kypc, rpynna, Ne BapuaHTa (HOMep BapHaHTa
MIPUHUMAETCS COTJIaCHO HOMEpa CTYACHTAa B CIIMCKE PEUTHUHTA).

Ne BapuanTta Mapka cranu
| 40X
2 Y10
3 60C2A
4 111X9
5 P6MS5
6 13X
7 20XT°C
8 40XH
9 S50A
10 Cr5kn
11 65T
12 [11X4
13 Y9A
14 P18
15 XBI'
16 X12
17 20X13
18 bCt3kn
19 YI3A
20 60C2
21 30XT°C
22 40XH
23 S0XCA
24 BCr4cn
25 25XT'CA

3asanue 3. [{BeTHBIE METaIbI U CIJIaBbl

Jlyig 3ajaHHON MapKu CILIaBa ONPENENNUTh: BUJ CIIaBa (MEIHBIN, aJlOMUHUEBBIN U 1p.),
XUMHUYECKUH COCTaB, MEXaHUYECKHUE CBOMCTBA, Ha3HAUYEHHUE, CIIOCO0 TEPMHUUYECKON 00paboTKH,
€CJIM TaKOBasi IPOBOUTCSL.

JlomaniHee 3a7jaHM€ BBINOJIHSETCA Ha JUcTax ¢popmara A4, B pyKOIIMCHOM MJIM paclieda-
TaHHOM Buje. O0s3aTenbHO YKa3bIBaeTCs qUCHMILIMHA «MarepuanoBeeHUe U TEXHOJOT Ul KOH-
CTpYKLIMOHHBIX MarepuanoB», ®.1.0. cryaenra, kypc, rpynna, Ne BapuaHTa (HOMep BapHaHTa
MIPUHUMAETCS COTJIAaCHO HOMEpa CTYACHTAa B CIIMCKE PEUTHUHTIA).
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Ne BapuanTta

Mapka cruiasa

1 AJll 7163 BK6

2 BK4 AJl 7168

3 TOKMu59-1-1 T15K6 AMII

4 AMT2 J159 BKS

5 T5K10 AMTI3 JTk80-3
6 7196 T30K4 il

7 7116 7190 TT7K12
8 T14K8 A2 J170

9 JIAYKMi BpOd6,5-0,15 AJl4
10 AJI9 JIKC BK6
11 BpO31[7C5H]1 AJT7 JIC-59-1
12 MO BK4 AJI19
13 18 JIMIOK-55-3-1 TT10KSB
14 T5K10 A99 JIK

15 BpAKH10-4-4 BK4 B9
16 B9Y% BpO31[7C5H]1 BK3
17 538 AK6 BpOd6,5-0,15
18 BpO10112 J180 AKS
19 AMrS BpO31112C5 516
20 BpOC5-25 AMTr2 7168
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Tabnuia 3 — Kpurtepuu o1ieHKH C(pOPMUPOBAHHOCTU KOMIT@TEHLIUIM

Kopg v HaumeHOBaHMe Kputepuu orjeHuBaHusS CHOPMHUPOBAHHOCTH KOMITETEHI[UH
WHAUKATOpa JOCTHKe- (4acTy KOMIeTeHI[1MH)
HUSI KOMITETeHI[UU Ha 6a30BOM ypOBHe Ha MOBBILLIEHHOM YPOBHE

(vacTy KOMIEeTeHLUN) COOTBETCTBYET OL|€HKe COOTBETCTBYET OL|€HKe COOTBETCTBYET OL|€HKe

«YZOBJIETBOPUTEBHO «XOpOLLIO» «OTJTUYHO»
50-64% ot MakcumMmanbHO- | 65-85% OT MakcuMasb- 86-100% oT MakcuMa/b-
ro basa Horo basna Horo basna

NA-1yk.1 AHanmisupyet BJ/IaJleeT MaTepuasjoM IO | CTYACHT MO CYIIeCTBY OT- | CTY[JEHT IPUHMMAeT aKTHB-

3aa4y, BeIJe/dqa ee Oa- TeMe, HO HCIILITHIBAEeT 3a- BeUaeT Ha TII0CTaB/IeHHbIE | HOe ydaCThe B XOze IIpOBe-

30BhbIe COCTEIB]'[HIOI_[II/IE, pr’Z[HEHI/IH B TIOUCKEe U BOl'IpOCI:I, l'IpOHB]'[HeT ro- ,E[eILII/IH MPAKTUYECKHX 3aHA-

OCy]lIeCTB]'[HeT rI:[eKOMl'IO- aHa/mse HHCl)OpMaL[I/II/I ,Z[HH TOBHOCTH Ol'Ipe/I[e]'[HTI: Kpyr THU, HpaBI/I]'[I)HO BBITIO/IHAET

3ULUIO 3a/]aUM. 33/jau B paMKaX TIOCTaB- | 3a/laHus, JIEMOHCTPUPYET

pellieHds1  MOCTaBIeHHOM
3ajaud, cnabo BageeT
HaBLIKAMU  HCIIO/Ib30Ba-

NA-2yx., Haxopur u JIEHHOW 1e/I1 W BBIOMpATh | TOTOBHOCTh OTIPEeNISTh KPyT
KPUTHYeCKU aHalIu3upy- ONTHUMaJIbHBIe CIIOCOOBI UX | 33/jau B paMKax MOCTaBJIeH-
eT nH(pOpMaLIo, Heob- pellieHus, HO [OMYyCKAeT | HOW LIeId W BbIOWpPATh OMTH-

XO[UMYIO [yist perienust | HAA MH(OPMALIMOHHBIX TIOTPEIHOCTH B (hOPMY/U- | MasbHble CIOCOOBI WX pellie-

TIOCTaBJIeHHOM 3a/ia- TEXHOJIOTMH B TIPOEKTU- | poBKaX OMNpefeNeHHii U | HUS, TPOYHO YCBOWI MpO-
un.M1-3yx; PaccMatpu- | pOBaHWM, BBITIO/JIHAET 3a- | pacueTax. IrpaMMHBII MaTepuan B IOJ-
BaeT BO3MO)XHbIe BapU- JaHue, pgomyctuB  2-3 HOM OOBEMe, HCUEpPIIBIBAIO-
dHTHI PellIeHud 3aauu, OH.H/I6KH, Uu 3a/laHue e, rpaMOTHO W JIOTMYCCKH
OLleHMBast UX JOCTOWH- BBITIOJIHEHO HE B IOJHOM CTpOMHO ero u3jaraer, mpa-
CTBa U HeJJOCTaTKU. obheMe. BIWJIBHO M B IIOJTHOM 0oObeMe
N-4yk., 'pamoTHO, BBITIOJTHUII Bee pazaenst MJ13.

JIOTUYHO, apr'yMeHTHPO-
BaHHO ()OPMHUPYET CO0-
CTBeHHbIe CY)X/IeHUS U
orjeHKW. OTnyaer ¢ak-
Thbl OT MHEHUM, UHTep-
TpeTalyi, OL|eHOK U T.J,.
B PacCyXJIeHUsIX ApYruxX
Y4aCTHUKOB JeTe/IbHO-
CTH.

WO-5yk.1 OnpenenseT u
OLleHUBaeT MOCIe CTBUS
BO3MOJKHBIX pelLleHHi
3a/jauM.

NO-1onk.1 Mcnone3yet
OCHOBHBI€E 3aKOHBI ecTe-
CTBEHHOHAaYUHBIX [IUC-
LUIUTWH [J1s pelleHust
CTaHJAPTHBIX 3a/jau B
COOTBETCTBHH C Harpas-
JIEHHOCTBIO TIpodeccro-
Ha/IbHOM eATeNbHOCTH.
NO-1onk.s YyacTByeT B
JKCIepyUMeHTaIbHbIX
WCCIIeIOBaHUAX 10 HC-
TIBITAHUIO CeTbCKOXO0-
351ICTBEHHOM TeXHUKHU.
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3. OIIPEAEJEHHUE PE3YJIBTATA
MMPOMEXYTOUYHOU ATTECTAIIUA

®opma IPOMEKYTOUHON aTTeCTallMK M0 JUCHUIUINHE 3auem.

OLHEHOYHBIE MATEPHUAJIbI 1 CPEACTBA AJIS ITPOBEPKHU
COOPMHPOBAHHOCTHU KOMIIETEHIINUA

YK-1. CnocoGeH ocymecTB/ISITh NMOMCK, KPUTHYECKUI aHAJM3 M CHHTe3 HMHopmMauuu,
NPUMEHSATh CUCTEMHBbII MOAXO0/ /ISl pellleHUs] MOCTABJIEHHbIX 32/1a4.

(Bvibepume o0un npasuibHbulll 6apuarm omeema)
Cranb mapku 40A OTHOCUTCS K CTaJIIM:
O0OBIKHOBEHHOTO Ka4eCTBa

KaueCTBEHHBIM CTaJISIM

+BBICOKOKAYECTBCHHBIM CTAJISIM

0Cc000 BBICOKO KaUYECTBEHHBIM

(Hononnume omeem)
I{emeHTAITMS — ATO HACBIIICHHUE IIOBEPXHOCTHOTO CIIOS CTATN

[IpaBunbHBINA OTBET: YrIEPOIOM

OIIK-1. Cnioco0eH pemiaTh TUNOBBIE 32/1a4H NPO(eCCHOHATLHOI 1eATeJTbHOCTH HA OCHOBE
3HAHM OCHOBHBIX 3aKOHOB MAaTeMATHYECKUX H €CTeCTBEHHBIX HAYK C MPUMeHEeHUeM HH-
(opManMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHIA.

(Bvibepume 00un npasuibHulll 6apuarnm omeema)
Kakwue cranu Ha MpakTHUKE MOABEPraroT [IEMEHTAINHN ?
+HU3KOYTJIEPOIUCThIC

CpEeIHEeYTIIePOIUCThIC

BBICOKOYTJICPOIMCTHIE

T00bIe

(Hononnume omeem)
MaxkcumanbHOE HamnpsbkKeHue, 0 KOTOporo Aeopmanysi yBEJIWYUMBAETCS MPSMO IMPOIOPLIHO-
HaJIbHO Harpyske (aeicTByeT 3aKoH I'yka), Ha3bIBaeTCs

[IpaBHUIIBHBIN OTBET: IIPeAEI IPOIOPLUOHAIBHOCTH
(Hononnume omeem)
— 3TO OTHOILIEHUE YBEIMUEHUS JJIMHHBI 00pa3lia K epBoHavaIbHOU JyinHe oOpasia.

[IpaBUIIBHBIN OTBET: OTHOCUTEIBHOE Y/UIMHEHUE
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([ononnume omeem)
— 9TO CIUTaB MEJIX C IIMHKOM.

[IpaBHUIIBHBIN OTBET: JIaTyHb

OIIK-5. CnocofeH y4yacTBOBaTh B NMPOBEJEHUM IKCIHEPUMEHTAJBHBIX HCCJIEI0BAHUN B
npodeccuoHAIbLHOM 1eATeTbHOCTH.

(Bvibepume o0un npasuibHulll 6apuarm omeema)
lemeHTHT — 37O ...

TBEPJIBI PACTBOP BHEAPECHHUS YIIIEpOIa B XKele3e
cMech (peppuTa U IIEMEHTUTA

CMECh ayCTCHHUTA U IIEMECHTUTA

+XUMHUYECKOE COCIMHEHUE XKelle3a C YTIepoI0M

([ononnume omeem)
Peakuust «crmmBaHus» MaKpOMOJICKYJI KaydyKa TOTIEPEYHBIMU CBSA3SIMH — 3TO

[IpaBuibHBINA OTBET: ByJKaHU3ALIUS

([ononnume omeem)
MarHuTHbIE MaTEePHAJIBI, CIIOCOOHBIC JISTKO HAaMarHWYUBATHCS MPH MPHIIOKEHUHN IICKTPUICCKO-
'O MOJIS ¥ pa3MarHWIMBAThLCS MPU CHATHH, HA3BIBAIOTCS

[IpaBunbHBINA OTBET: MArHUTOMSITKUMH

(Haiime omeem na 6onpoc)
KakoBa BennunHa OCHOBHOM Harpy3ku (B Krc) Npu MCIOJIb30BaHUU MeTo1a PokBeruta uist ompe-
neseHus TBepAocTH 1o 1mkaine C (OTBET 3aIUIIUTE YUCIIOM)?

[IpaBunbublil oTBET: 140

([ononnume omeem)
[IpenenbHast pacTBOPUMOCTD yriiepoa B y-kene3e npu temmneparype 1147 °C cocraBnser %
(OTBET 3aMULINTE YUCIOM).

[IpaBunbHbIi OTBET: 2,14

OxoHuaTenbHbIE PE3yNbTaThl 00ydyeHUs ((POpMUPOBAHUSI KOMIETEHLIMH) OIpPENesitoTCs
MIOCPEJCTBOM IepeBoJia 0amioB, HAOpaHHBIX CTYIEHTOM B IPOLIECCE OCBOEHHUS AUCLUUILIIUHBI, B
OLICHKH:

— 0a30BbIll YpOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMM CUUTAETCSI JOCTUTHYTBIM, €CIIU
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pe3ynbTaT 00y4eHUsI COOTBETCTBYET OIIEHKE «YAOBICTBOPUTEIHHO» (50-64 peHTHHTOBBIX Oai-

JIOB);

— THOBBIIIEHHBI ypOBEHb C(HOPMHPOBAHHOCTU KOMIIETEHIIMU CUYHUTAETCS JTOCTUTHYTBIM,
€CJIM pe3yJbTaT 00y4eHHsI COOTBETCTBYET OLIEHKAaM «XOpoIo» (65-85 peHTHHroBbIX OayioB) U

«oTaudHO» (86-100 peUTUHTOBBIX OAIIOB).

4. MOPSIJIOK MMPOBEJIEHUS IOBTOPHOM
MPOMEXYTOUYHON ATTECTALIUU

Popma MPOMEKYTOUHON ATTECTALMH 10 AUCLUIUIMHE 3ayerm.
@OH/I OLEHOYHBIX CPEACTB I INPOBEACHUS IOBTOPHOW INPOMEXKYTOYHOM aTTECTALMHU
(dbopmMupyeTcs U3 YKclia OLICHOYHBIX CPEJICTB MO TEMaM, KOTOPbIE HE OCBOEHBI CTYJICHTOM.

Ilpumeuanue:

I[OHOJ'IHI/ITGJ'H)HBIC KOHTPOJIbHBIC UCIIBITAHUSA ITPOBOAATCA A CTYACHTOB, Ha6paBHII/IX MeE-
Hee 50 6an0B (B coorBeTcTBUU € «Ilo0KEHHEM O MOYILHO-PEUTUHIOBON CUCTEME).

Tabmua 4 — KpuTepuu o1jeHKM chopMHUPOBaHHOCTA KOMIIETEHLUM

Ko/ v HauMeHOBaHUe UHWKATOPa JOCTW)KEeHUsT KOM-
reTeHLIun
(4acTv KOMIeTeHL1H)

KPI/ITEPI/II/I OLleHHBaHHA CCl)OpMI/IpOBaHHOCTI/I
KOMIIeTeHIIMH (T-IaCTI/I KOMHETEHL[I/II/I)

Ha 6a30BOM ypOBHe

COOTBETCTBYeT OLIEHKe «YZOBJIETBOPUTE/Ib-
HO» 50-64% oT MakcuMaJibHOro basia

N-1yk.; AHaM3uUpyeT 3a/jauy, Bbijesisist ee 6a30BbIe CO-
CTaBJ/ISAOLIMe, OCYLLeCTBJIsIeT AeKOMIIO3ULIUIO 3a/lau.
N-2yx.; Haxogut v KpUuTHuecku aHanusupyeTt uH(opma-
1[1I0, HEOOXOAMMYIO /I7Isl PellleHHs TIOCTaB/IeHHOH 3a/jau.
NO-3yk.1 PaccMaTpuBaeT BO3MOKHBIE BAPUAHTHI PeLleHus]
3a/lauy, OLleHHBast UX JOCTOMHCTBA U HeJOCTaTKU.
N-4yx.; ['paMOTHO, TOTUYHO, apTYMEHTHPOBAHHO HOpMHU-
pyeT coOOCTBEHHBIE CY)K/IeHUsI U OLleHKU. OTnYaeT (aKThl
OT MHEHUIA, UHTEpPIpeTaLuii, OLIeHOK U T.[. B PACCYKJeHU-
X JPYTUX YUYaCTHUKOB J1eITelIbHOCTH.

NO-5yk.1 OnpesensieT U oLjeHUBaeT I10C/IeLCTBUS BO3MOX-
HBIX pelIeHni 3a/jauyl.

N O-1onk-1 Mcrionb3yeT 0OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
YUHBIX JACLIUIIIMH /JIs PellleHus] CTaHJApTHBIX 3a/au B
COOTBETCTBUH C HAalPaBIeHHOCTHIO TIPOdeCcCOHaTBEHOM
JLesITeNIbHOCTH.

NO-1onks Y4acTByeT B 3KCIIepUMeHTa/IbHbIX UCCIIe[0Ba-
HUSX 10 UCIIBITAHUIO CeTbCKOXO03SIMCTBEHHOW TeXHUKH.

BJ/Ia/le€T MdTepHraJIOM I10 TeMe, HO UCIIBIThIBAET
3aTPyAHEHU B IIOMCKEe U daHaJ/I1M3e I/IH('I)OpMaL[I/II/I
AJId pelieHnsa II0CTaBJIEHHOMN 3a/ia4yu, B MCII0JIb-
30BdHWH COBPEMEHHbIX METO/ZI0OB YITDABJ/IEHUA
peXXumMaMn pa6OTbI dBTOMdTHUYECKHUX CHUCTEeM
YyIipaBJ/IEHUA TEXHOJIOTMYE€CKHUMU ITpoLecCaMu
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