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Pabouas nporpamMma AUCIUTIIIMHBI

MaTepna.]IOBezleHne H TEXHOJI0I'MHl KOHCTPYKIMOHHBLIX MATCPHUAIOB

pa3paboTaHa B COOTBETCTBUU C (peiepajbHBIM TOCYJapCTBEHHBIM 00pa3oBaTElb-
HBIM CTaHJAPTOM BBICIIETO OOpa30BaHUS - CIENUATUTET IO CHEIUATHHOCTH
23.05.01 HazemHble TpaHCIOPTHO-TEXHOJOTUYECKUE CPEJICTBA, YTBEPKIACHHBIM
[Tpuxazom MunuctepcTBa oopazoBanus u Hayku Poccuiickoii denepanuu ot 11 aB-
rycra 2020 roga Ne935.
CocrapieHa Ha OCHOBaHMH YueOHbIX m1aHoB 2024 roga Habopa:
no crenranbHocTH 23.05.01 HazemHbie TpaHCIIOPTHO-TEXHOJIOTUUECKUE CPEICTBA,
cnenuanu3anus TeXHUYeCKrue Cpe/ICTBA arpOlPOMBIIUIEHHOIO KOMILIEKCa, yTBEP-
JKJICHHBIX YU€HbIM coBEeTOM Y HHBepcuTteTa oT 18 utons 2023 roga, mpotokos Nel 1.
PaGouast mporpamma o100peHa Ha 3aceqaHuy Kadeapsl TEXHUIECKUX CHCTEM

B arpoOusHece, Mpupogo00yCTPONUCTBE U JOPOKHOM CTpouTenbcTBe. [IpoTokon

Nell ot 18 uronst 2024 r.

N.o. 3aBeayromiero kadenpoit K.T.H., fouieHt W.I1. Anpinnn



1 IEJIb YYEBHOM JUCIATLIMHBI

1.1 Lenpio TUCHUTIIUHBI SABISIETCS (OPMHPOBAHUE Y OOYYAIOIIMXCS CHCTEMbl KOMIICTCH-
Ui, HEOOXOMUMBIX Ui pelieHHs] TPO()eCCHOHATBHBIX 3a/lad U OBJAJICHUE HAyYHBIMH OCHOBaMU
MOBBINICHHUS] KauyeCTBa U JIOJITOBEYHOCTH M3JEIHMK 3a CUET PAIMOHAIBHOTO BBHIOOpAa MaTepHasoB,
METOJIOB 00pabOTKM U YHIPOYHEHHS TPU TOCTHIKEHUU ONTUMAIBHOTO TEXHUKO-3KOHOMHYECKOTO

s dexra.

2 MECTO YUYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OIIOII

bnok OIIOIT BO: B1.0.16

2.1 TpeGoBaHus K IpeaBapUTENbHON OATOTOBKE 00YYarOIEerocs:

Jl1s1 yCHeHOro OCBOCHUS JUCIUIUIMHBI CIYHIATEN0 HEOOXOIMMO: 3HATh: MaTEMaTHUECKUI
anmapar it 00pab0oTKH TEXHUYECKOW U SKOHOMHUYECKOW NH(OpMAIMK U aHATN3a JaHHBIX, CBSI3aH-
HBIX C MAlIMHOUCIIONIB30BaHUEM U HAJECKHOCTHIO TEXHUYECKUX CUCTEM; (PM3UYECKUE 3aKOHBI IS
OBJIA/ICHUSI OCHOBAaMM TEOPUH U MPAKTUKU HHKeHepHoro obecnieueHust AIIK; MeToabl BeIOTHEHUS
JCKU30B U TEXHUYECKUX UYEpTEKEW CTaHAApTHBIX JeTalel, pa3beMHBbIX U HEPa3bEMHBIX COEIUHE-
HUH aeraneil 1 cOOPOYHBIX €IUHUI], METO/bI IOCTPOCHHS M YTEHHUSI COOPOUHBIX YepTekeil 001iero
BUJIA PA3IMYHOTIO YPOBHS CJIOKHOCTU U HAa3HAYCHMsI; METOJbl U CPEICTBA U3MEPEHUs, OCHOBHBIE
NPUKJIAJHBIE TPOrPaMMHBIE CPEJICTBA, HABBIKM, COOTBETCTBYIOIINE YPOBHIO UCKOMOW KBaJH(HKa-
LM, TPUOOPETEHHBIE NP MPOXOKAECHUHN YU€OHOH NMPaKTHK.

2.2 JICUUIIIMHBI U TPAKTUKHU, A1 KOTOPBIX OCBOEHUE MAaHHOW MUCHUMIUIMHBI (MOJYJIS)
HE00XO0MMO KakK MPeIIECTBYIOLIEe: €Tl MAlIMH U OCHOBBI KOHCTPYUPOBAHMsI, TEXHOJIOTUS pe-
MOHTAa MAIlliH, COINPOTHUBICHHE MAaTEPUAIOB, pecypcocOeperaronme TeXHOJIOTUH PEMOHTA Cellb-
CKOXO3SIICTBEHHOW TEXHMKH, TEKYIIMH PEMOHT MAlIMH M 00OpYIOBaHUs, MPOEKTUPOBAHUE IPE-
NPUATUI TEXHUYECKOTO CEPBHUCA, IPOU3BOJICTBEHHBIC TPAKTUKH.

3HaHus, NOITY4YEHHbIE IPU OCBOEHUH JUCLHUILINHBI, HEOOXOIUMBI JJISl BBIITOJIHEHHSI BBITYCK-
HOW KBaJTH(PHUKALIMOHHOHN pabOoThI.

3. IEPEYEHD ILIAHUPYEMBIX PE3YJIbTATOB OB YYEHUS JUCHUAIIIMHE
(MOYJII0), COOTHECEHHBIX C HHAUKATOPAMM JOCTHKEHUS KOMIIE-
TEHIUA

I[OCTI/I)KGHI/IH HJIaHI/IpyeMI:IX pe3yanaT0B OGYLIGHI/I}I, COOTHECCHHBIX C 06H_II/IMI/I oeiIsiMu 1
3amagamu OITOII, sBnseTcs 11€7IbI0 OCBOSHHUS OUCITUTIINHEI.

OcBoeHME AMCHUIUIMHBI HAITPAaBJICHO HA (POPMHUPOBAHKE CIICIYIOIINUX KOMITCTCHIINMI:

Komnerenmus
(Ko 1 HAaMMEHOBaHNUE)

MuaukaTopsl AOCTUKEHUS] KOMIIETEHIIUN
(Ko 1 HAMMEHOBaHNUE)

PesynbTarhl 00yueHus

O6menpodeccnoHaIbHBIE KOMITETSHITUU

OIIK-1 Cnocoben pemiath
TUTIOBBIC 3a7adu mpodec-
CHOHAJIBHOU NEeSATEITHbHOCTH
Ha OCHOBE 3HAHWUH OCHOB-
HBIX 3aKOHOB MaTeMaTH4e-
CKHX, €CTCCTBCHHOHAYY-
HBIX ® oOmenpodeccuo-
HAIIBHBIX  JIUCIUILTUH  C
npuMeHeHueM  HH(OpMa-
IIUOHHO-

KOMMYHHUKAIIHOHHBIX TEX-
HOJIOTUH

OIIK-1.1. JleMOHCTpUpYET 3HaHWE OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX, €CTCCTBEHHOHAYYHBIX M OOIIEIpo-
(hecCHOHANBHBIX IUCIUIIINH, HEOOXOAUMBIX IJIS PeIle-
HUS THIIOBBIX 33129 B 00J1aCTH arpOMHKEHEPHH.

BHATh: OCHOBHBIC 3aKOHBI MaTeMaTH-
HMECKMX M eCTECTBEHHBIX HAyK, HEOO-
XOIMMBIX JJISI PEIICHHs] THUIOBBIX 3a-
mad  pogecCHOHANBHON  JesTeIbHO-
CTH;

YMEeTh. aHAJIU3HPOBATh OCHOBHBIC
BaKOHBI MATEMATHYCCKUX U €CTCCTBEH-
HBIX HAYK;

BJIATETH. CIIOCOOHOCTBIO JIEMOHCTpA-
(U 3HAHUI OCHOBHBIX 3aKOHOB MaTe-
MATHYCCKUX M €CTCCTBCHHBIX HAYK
HEOOXOTUMBIMH [T PELICHUS THITO-

BBIX 3a/1a4 MPO(eCCHOHATTFHON /1esi-
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TCIIBHOCTH.

CTAaHJAPTHBIX 3a4a4 B arpOUHKCHCPUUN

OIIK-1.2. Mcnonp3yeT 3HAHUS OCHOBHBIX 3aKOHOB Ma-3HATh: OCHOBHBIE 3aKOHBI MAaTeMaTH-
TEMATUYCCKUX M eCTCCTBEHHBIX HAyK IS PEIICHUSMCCKHX M ECTCCTBEHHBIX HAyK, HEOO-

XOJUMBIX IS PEIICHUS CTaHIAPTHBIX|
Bajay B arpOUHKEHEPUU;

[YMeTb: HCII0JIb30BaTh 3HAHUS OCHOB-
HBIX 3aKOHOB MaTEeMaTHYECKUX U ecTe-
CTBEHHBIX HAYK JJIsI PEIICHHS CTaH-
[TapTHBIX 3a7a4d B arpOMHKCHEPHH;
BJaJeTh. CIOCOOHOCTBIO JIEMOHCTpa-
[N 3HAHUHA OCHOBHBIX 3aKOHOB MarTe-
MaTHYECKIX M E€CTECTBEHHBIX HayK
HCOOXOUMBIMU UL PEIICHUS CTaH-
ITapTHBIX 33a7]a4 B arpOMHKCHEPUH

OIIK — 5. ToroB k yua-
CTHIO B TIPOBEJCHHUU IKC-
MEPUMEHTANBHBIX  HCCTIe-
noBaHWit B mpodeccuo-
HaJbHOM NESATEIbHOCTHU

MCHTAJIbHBIX I/ICCJ'IC,HOB&HI/Iﬁ B o0macTu ArpOUHXCHECPUU.

OIIK-5.1. Y4uacTByeT mojJ PYKOBOJCTBOM CIICIMANMCTA| 3HATH: CHCTEMY METOJIUK BhIOOpa
0osiee BRICOKOH KBaTM(UKAIIMK B IMIPOBEACHUH DKCICPU-| MaTepualia U Croco0oB ero oopa-

00TKH

JUTSL TIOJTyYEHUsI CBOUCTB, 0Oecrieyn-
BAIOIIMX BBICOKYIO HAJIKHOCTH Jie-
TaJu;

yMeTb: BRIOMpaTh MaTepHal U CIo-
COOBI ero 00pabOTKH IS TTOJTYICHHUS
CBOMCTB, 00€CTIeYHBAIOIINX BBICO-
KYIO HaJIe)KHOCTD JICTAIIH;

BJIAJETh. CIIOCOOHOCTEIO 000CHO-
BaHHO BHIOMPATH MaTepHA JeTalei
MaIlH ¥ CIIOCOOBI ero 00paboTkn
JUTSL TIOJTyYEHUsI CBOUCTB, 0Oecrieyn-
BAIOIIUX

BBICOKYIO HaJIE)KHOCTh JIETAITH.

MCTOABI UCCIICTIOBAHUA B arpOMHKCHEPHUU

OIIK-5.2. Hcnonp3yeT KiIacCMUeCKHEe U COBPEMEHHBIE| 3HATh: KIACCUYECKUE U COBPEMEH-

HbIE METO/IbI UCCIICOBAHMUS B arpo-
HHKCHEPUH;

YMeTh: HCIOJIb30BaTh B Mpodeccu-
OHAIILHO KJIaCCHYECKHE U COBpe-
MEHHbBIE METO/IbI UCCIICIOBAHNS;
BJIA/IETh:CIIOCOOHOCTHIO MPUMEHSTh
KJIACCHYECKUE U COBPEMEHHBIE Me-
TOJIBI MCCIICTIOBAHUSI

Jrtansl GOpMHPOBAHHMSA KOMIIETEHINI B NIpoLiecce 0CBOCHHUS 00pa30BaTeJIbHOI IPOrpamMMBbl: B
COOTBETCTBHUU C yUeOHBIMH TUIAHAMH | TUTAaHUPYEeMbIMH pe3yibTaTamu ocBoeHust OITOIT BO.



4. PacnipenesieHue 4acoB JUCHMILIHHbBI

Ounas popma oOyueHHst

Ne cemecTpoB

Bun zanaruii 1 2 3 5 6 8 Hroro
VIT[PIIA| YVIT |PITA| YIT |PIL] VII | PIIJ
Jlexuun 16|16 18 | 18 [ 16 | 16 50 | 50
JlabopaTopHsie 1616 18 | 18 [ 16 | 16 50 50
IIpakTuueckue
KCP 2 2 2 2 4 4
[Ipuem 3auera 0,15(0,15 0,151 0,15
Koncynpranus
repes 9K3aMEHOM 1 1 1 1
[Ipuem sx3amena 0,25]0,25 0,251 0,25
KonTakTHas paboTa 00y-
YAFOIIUXCS
C mpeno-naBaTenem (ayau-
TopHas) 32 | 32 |38,15/38,15|35,25/35,25 105,4(105,4
Cawm. pabota 40 | 40 [33,85[33,85[ 20 | 20 93,85]93,85
Kontpons 16,75[16,75 16,75(16,75
HUroro 721721727272 72 216 | 216
3aounas ¢popma o0yueHust
Ne kypcos
Bun 3ansTuit 1 2 4 Hroro
VII | PIT | VIT | PII VII PII
Jlekrmn 6 6 2 2 8 8
JlaGoparopubie 6 6 2 ) 8 8
[IpaxTryeckue
KCP
[1pnem satera 0,15 | 0,15 0,15 0,15
Koncynpramms 1 1 1 1
[Iprem sk3ameHa
0,25 | 0,25 0,25 0,25
IIpuem 3auera
KontakTHas paboTa 00y4aronmxcs
c mpenonaparenem (aynuropuas) | 12,15]12,15( 5,25 | 5,25 17,4 17,4
Cam. pab
au. pabora 130 | 130 | 60 | 60 190 190
Kowtposs 1,85 | 1,85 | 6,75 | 6,75 8,6 8,6
HUroro 144 | 144 | 72 72 216 216




4. CTPYKTYPA U COAEPKAHME JUCIIUIIJINHBI

Kon HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATUSI/ Ounas ¢popma 3aounasn ¢popma | Unaukatopsl
SAHSTHI Cemec | Yacos Kypc Yacos }JOCTI/DKeHI/Iﬂv
KOMIIeTeH i
p
Pa3nen 1. MatepuanoBenenue
1.1 OOwmue cBeeHus 0 MeTaax. MeTalypruaeckoe 1 4 1 2 OIIK-1.1,
npou3BoAcTBO. [Ipou3BoaCTBO uyryHa u cranu. /Jlex/ OIlK-1.2,
OIIK-5.1
OIIK-5.2
1.2 CrpoeHue 1 KpUCTaIM3alus MeTauioB. /Jlex/ 1 2 OIlK-1.1,
OIIK-1.2,
OIIK-5.1
1.3 Jedopmanus u pazpyleHue MeTawios. /JIex/ 1 2 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
1.4 CrpoeHne MeTaJUIMYeCKUX CIUIaBOB U INArPaMMBI 1 4 1 2 OIIK-1.1,
cocrosiHus. /JIex/ OIIK-1.2,
1.5 Tepmuueckas 06paboTKa yriepoJucTbiX cranei. /Jlex/ 1 4 1 2 OIIK-1.1,
OIIK-5.1
1.6 KoHcTpykumoHHbIe cTanu 1 4yryHsl. /Jlex/ 2 4 OIlK-1.1,
OIIK-1.2,
OIIK-5.1
OITK-5.2
1.7 IIBetHbie crinaBbl. /Jlex/ 2 4 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OITK-5.2
1.8 Hewmerannnueckue matepuaisl U iacrMaccsl. /Jlex/ 2 2 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OITK-5.2
1.9 HaHnocTpyKTypHBIC 1 KOMIIO3UTHBIE MaTepuasbl. /JIek/ 2 2 OIlK-1.1,
OIIK-1.2,
OIIK-5.1
OITK-5.2
Pazgen 2. MeToabl M3roToBJIeHUSI 3aTOTOBOK H [Jie-
TaJei
2.1 OCHOBBI JIUTEHHOTO TIpoU3BOACTBA. /JIek/ 2 2 2 2 OIlK-1.2,
OIIK-5.1
2.2 O6paboTtka meTaioB AasieHueM. /Jlex/ 2 2 OIIK-1.2,
OIIK-5.1
23 CyurHocTsb npornecca cBapku. Jlepopmariuu 1 Hanpsi- 2 2 OIIK-1.2,
JKEHHMS TIPU CBapKu. Martepualibl 1 HICTOYHHMKH THUTa- OIIK-5.1
HuA. /Jlex/ OIIK-5.2
24 Knaccugukanus cnoco6o cBapku. CriocoObl CBapKu 3 2 OIlK-1.2,
mnasieHueM. CrocoOsl cBapku aaBieHueM. /JIex/ OIIK-5.1
OIIK-5.2
2.5 IonsTus U GpuU3nUecKre OCHOBBI IPOLIECCa PE3aHUS 3 2 OIIK-1.2,
/JTex/ OIIK-5.1
2.6 Marepuaisl, IpUMEHAEMBIE AJIs1 U3TOTOBIIEHHS JIE3- 3 2 OIIK-1.2,
BUIHOTO MHCTpyMeHTA. /JIek/ OIIK-5.1
2.7 BiusHue 51eMeHTOB peXXrMa pe3aHus Ha INIaBHYIO 2 2 OIIK-1.2,
COCTABJISIONIYIO CHJIY pe3aHHs IPU TOYCHUU /cp/ OIIK-5.1
OIIK-5.2
2.8 Metamopexyiiie CTaHKd 1 paboThI, BBITOIHIEMbIC 3 4 OIIK-1.2,
Ha HUX. /cp/ OIIK-5.1
2.9 CrieriasnbHbIe METO/IbI 00PabOTKH MaTEpUAIIOB. /JIeK/ 3 2 OIlK-1.2,
OIIK-5.1
2.10 OCHOBBI TEXHOJIOTUH MalInHOCTpoeHus. /Jlex/ 3 2 OIIK-1.2,
OIIK-5.1
Paznen 3. MaTtepuasioBeaeHue




3.1 Onpenenenre TBEPAOCTH METAJIJIOB U CIIABOB 10 Me- 1 2 2 OIIK-5.1
tony bpunenns /J1a6/ OIIK-5.2
3.2 Omnpenenenre TBEPIOCTH MaTepUaIoB MeTo oM Po- 1 2 OIIK-5.1
kBeta /J1a6/ OIIK-5.2
33 Mukpockonuueckuii aHanu3 (ONTH4ecKkass MUKpOCKO- 1 2 2 OIIK-5.1
st /J1a6/ OIlK-5.2
34 AHanu3 1uarpaMMBbl COCTOSTHUS JK€JI€30- yTIIepoIu- 1 2 OIlIK-1,
CThIX criaBoB /JIab/ OIIK-5
3.5 MUKpOCTpYKTYpHBII aHAIN3 YIJIEPOJUCTBIX CTAJIEH B 1 2 2 OIIK-1,
PaBHOBECHOM COCTOSIHHM M MX MEXaHHIECKUE CBO- OIIK-5
ctBa. /J1ab/
3.6 AHanu3 MUKPOCTPYKTYpBL U CBOUCTB 4uyryHoB /JIa6/ 1 2 OIIK-5.1
OIIK-5.2
3.7 Tepmuueckast 00paboTka yrnepoauctsix cranei. OT- 1 2 OIIK-1,
JKUT, HOpManu3anus, 3akainka. /Jla6/ OIIK-5
3.8 3MeHeHne MEXaHNYECKUX CBOWCTB 3aKaJICHHBIX CTa- 1 2 OIIK-5.1
neit npu ormycke /J1a6/ OIIK-5.2
3.9 CTpyKTypa U CBOICTBa JIESTHPOBAHHBIX ¥ KOHCTPYKIIH- 2 2 OIIK-1,
OHHBIX CTaJel /mab/ OIIK-5
3.10 IIBeTHBIE MeTaLIBI U CILIABHI /1a0/ 2 2 OIIK-1,
OIIK-5
Pazgen 4. Metoabl M3roTOBJIeHUSI 3aTOTOBOK H [1e-
TaJei
4.1 M3roropneHne nec4aHo-rIHHACTON JIMTCHHOU (OPMBI 2 2 OIIK-5.1
1o pa3beMHO# Moaenu //J1ab/ OIIK-5.2
4.2 CrernanbHbie crtoco0b! TnThs //J1ab/ 2 2 OIIK-1.2,
OIIK-5.1
43 Br160op TemiiepaTypHOro pexxiuma HarpeBa 3aroTOBOK 2 2 2 OIIK-5.1
nepen o0paboTKoii naBienuem //J1ab/ OIlK-5.2
4.4 IIpoexTrpoBaHHe TEXHOJIOTUYECKOTO MPOLIECca H3To- 2 2 OIIK-5.1
TOBJICHHSI OKOBKH /J1ab/ OIIK-5.2
4.5 W3ydyenue o60py10BaHUS U MaTEPUATIOB )1 PYyUHOU 3 2 OIIK-5.1
3JIEKTPOAYTOBO# cBapku /J1ab/ OIlK-5.2
4.6 N3ydenne 351eKTpU4eCKUX CBOWCTB CBAPOYHOM JYIU U 2 2 OIIK-5.1
XapaKTepUCTUK UCTOUYHHKOB ee nuTanus /J1ab/ OIlK-5.2
4.7 H3ydenue ycTpoiicTBa 1 pabOThl 000pyIOBaHUS 11 2 2 OIIK-5.1
ra3oBoii cBapku /Ja6/ OIlK-5.2
4.8 N3ydenne cBOICTB METANIOB B CBAPHBIX COSAMHEHUAX 3 2 OIIK-5.1
/J1a6/ OIIK-5.2
4.9 Tokapusie pe3usl /J1a6/ 3 2 OIIK-1.2,
OIIK-5.1
4.10 VYeTpolcTBO M KHHEMATHYECKask CXeMa TOKapHO- 2 2 OIIK-1.2,
BUHTOpPE3HOro craHka /JIa6/ OIIK-5.1
4.11 Caepiia, 3eHKepbl, pazBepTku /J1ab/ 3 2 OIIK-1.2,
OIIK-5.1
4.12 Dpe3sbrl /J1ab/ 2 2 OIIK-1.2,
OIIK-5.1
4.13 M3MepeHne reoMeTpHYECKUX IaPAMETPOB MPOTIKEK 3 2 OIIK-1.2,
/J1ab/ OIIK-5.1
4.14 Hacrpoiika TokapHO-BHHTOPE3HOTO CTaHKA HA Hape3a- 3 2 OIIK-1.2,
Husl pe3bObl /J1ab/ OIIK-5.1
4.15 VYeTpolcTBO U HACTPOMKA IENUTEIHHON TOJIOBKH Ha 3 2 OIIK-1.2,
HENOCPEJCTBEHHOE, IpocToe U JuddepeHnuansHoe OIIK-5.1
(coxxnoe) nenenue //J1a6/
Pa3nea 5. CamocTosiTesibHast padoTa
5.1 ITonroroBka u HanMcaHue pedeparos IO paznesiam 2,3 73,85 OIIK-1.1,
JHUCIUTIIAHBI OIIK-1.2,
OIIK-5.1
OIIK-5.2
5.2 IToaroroBka K sK3aMeHy 3 10 12




5.3 CrpoeHne 1 KpUCTaIN3aIHs METaJUIOB. / 1 10 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
5.4 Jedopmanus u pazpymeHue MeTauioB. / 1 10 OIlK-1.1,
OIlK-1.2,
OIIK-5.1
5.5 KOHCTpYKIIOHHEIE CTaH U YyTyHBI. / 1 10 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OIIK-5.2
5.6 IBeTHbIE cruiaBsl. / / 1 10 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OIIK-5.2
5.7 Hemerannmueckne Matepuansl M IIaCTMAcChL. / 1 10 OIIK-1.1,
OIlK-1.2,
OIIK-5.1
OITK-5.2
5.8 HaHnocTpyKTypHBIE M KOMIIO3UTHBIE MaTEpPHAbL. 1 10 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OITK-5.2
5.9 Onpenenenue TBEPIOCTH MaTepHaIoB MeTo1oM Po- 1 10 OIIK-5.1
KkBea / OIIK-5.2
5.10 AHanu3 auarpaMMbl COCTOSIHUS JKeJIe30- yriIepoiu- 1 10 OIIK-1,
CTBIX CIUIaBOB / OI1K-5
5.11 AHaJu3 MUKPOCTPYKTYPBI M CBOWCTB YyTyYHOB / 1 10 OIIK-5.1
OIIK-5.2
5.12 Tepmuueckast 00paboTka yrnepoauctsix cranei. OT- 1 10 OIIK-1,
JKHT, HOpMaJIH3aLus, 3aKaiKa. / OI1K-5
5.13 3MeHeHne MEXaHNYECKUX CBOWCTB 3aKaJICHHBIX CTa- 1 10 OIIK-5.1
Jieli npu oTIycke / OIIK-5.2
5.14 H3roroBneHue necyaHo-rIMHUCTON auTelHol hopMbl 1 10 OIIK-5.1
M0 Pa3beMHO MoJienu / OIlK-5.2
5.15 CrenuanbHbIe CITIOCOOBI JINThS 1 10 OIIK-1.2,
OIIK-5.1
5.16 IIpoexTupoBaHme TEXHOJIOTUYECKOTO MPOLIECCca H3T0- 2 4 OIIK-5.1
TOBJICHHSI IOKOBKH / OIIK-5.2
5.17 H3ydyenue o60py10BaHUs U MaTEPUATIOB U1 PYyUHOU 2 4 OIIK-5.1
3JIEKTPOAYTOBOM CBApKH / OIlK-5.2
5.18 N3y4enne anekTpu4ecKX CBOMCTB CBAPOUHOU OYTH U 2 4 OIIK-5.1
XapaKTEPUCTHK UCTOUYHUKOB €€ TUTAHUS OIIK-5.2
5.19 M3zyuenue ycrpoiictBa u paboThl 000pYAOBaHUS IS 2 4 OIIK-5.1
ra3oBoii cBapku / OIlK-5.2
5.20 M3yuenne cBONCTB META/UIOB B BAPHBIX COEIMHEHUAX 2 4 OIIK-5.1
OIIK-5.2
5.21 TokapHsbie pe3usbl / 2 4 OIIK-1.2,
OIIK-5.1
5.22 YcTpolcTBO M KMHEMAaTHYECKask CXeMa TOKapHO- 2 4 OIIK-1.2,
BUHTOPE3HOI'0 CTaHKa OIIK-5.1
5.23 Caepiia, 3eHKEpbI, pa3BepTKH / 2 4 OIlK-1.2,
OIIK-5.1
5.24 Dpe3sbr / 2 4 OIIK-1.2,
OIIK-5.1
5.25 H3mepeHue reoMeTpHYECKUX IapaMETPOB MIPOTSKEK / 2 4 OIIK-1.2,
OIIK-5.1
5.26 Hactpoiika TOkapHO-BUHTOPE3HOI'O CTaHKA Ha Hape3a- 2 4 OIIK-1.2,
HUsl pe3bObl / OIIK-5.1
5.27 YCcTpoHCTBO U HACTPOMKA NENUTENILHOM FOJOBKH Ha 2 4 OIIK-1.2,
HETOCPE/ICTBEHHOE, TIpocToe U auddepeHnantpHoe OIIK-5.1
(cnmoxHoe) nenenue /
Kontposns /K/ 16,75 1,2 8,6
Koncynbranus nepen sk3amenoM/K/ 1 2 1




KonTaktHas pabora npu npueme sx3amena /K/ 3

0,25

2 0,25

KonTaktHas pabora pu npueme 3adera /K/

0,15

0,15

Peanuzanus mporpaMMmsbl npeAnosaraeT UCHoIb30BaHUE TPAIUIIMOHHOM, aKTUBHOW U UHTEP-

aKTUBHOHU (opM 00ydeHUs HA JEKIIMOHHBIX U MPAKTHUECKUX 3aHATHIX.

IIpunaoxenne Nel

5. ®OHJl OHEHOYHbIX CPEJACTB

TIJIMHBI (MOJTYJIST)

6.1. Pexomenayemasi iureparypa

. YYEBHO-METOJUYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEYEHHUE TUCIU-

6.1.1. OcHoBHas JUTEpPaTypa

ABTODBI, 3arnaBue H3narenbcTBo, Konunu-Bo
COCTaBUTENU ros
J1.1 MuxanpueHKoB, A. | MuxanbueHkoB, A. M. MatepualoBeieHUe U TEXHOJIO- bpsuck : bpsn- OBC Jlanb
M. THsI KOHCTPYKIIMOHHBIX MaTepHajoB : yueOHoe nocobue / | ckuii [AY,
A. M. Muxanpuenkos, 1. B. Kozapes, A. A. Tiopesa. — | 2017
Bpsiack : bpstackuit 'AY, 2017. — 391 ¢. — Texker :
3JIEKTPOHHBIH // JIaHb : AIEKTPOHHO-0MONINOTEeYHAS CH-
crema. — URL: https://e.lanbook.com/book/133028
J1.2 Komapos, O. C. Komapos, O. C. MarepuaioBeieHre B MallIMHOCTPOE- Mumnck : OBC Jlanb
Huu: yuebnuk / O. C. Komapos, JI. ®@. KepxeHnuesa, I'. I'. | Bpimiimas
MaxkaeBa. — MuHck : Beinmiimas mkoia, 2009. — 304 mkoja, 2009
c. — ISBN 978-985-06-1608-1. — TekcT : 31€KTpOH-
HbIH // JlaHb : 37IEKTPOHHO-OMOIMOTEYHAs clCcTEMA. —
URL: https://e.lanbook.com/book/65561
J1.3 Cupotkus, O.C. Cupotkus, O.C. OCHOBBI MaTEpUAIIOBEICHNUS : YYeOHOE Mocksa : Kno- 9bC BOOK.RU
noco6ue / Cuporkut O.C. — Mocksa : KnoPyc, 2021. Pyc, 2021.
— 261 c.- Tekcer : anexkrponHsIit - ISBN 978-5-406-
03807-9. — URL: https://book.ru/book/936623
J11.4 Bonmapenxko, I'.T. bonnapenko, I'.I'. OcHOBBI MaTepHuanoBeaeHus : yueOHuk | Mocksa : JIabo- 9bC BOOK.RU
/ bonpapenko I'.I'., Kab6anosa T.A., Pei6anko B.B. 3-¢ paropus 3Ha-
u3a. — Mocksa : Jlaboparopust 3HaHumid, 2020. — 761 ¢. | Huit, 2020
— ISBN 978-5-00101-755-4. —TeKCT : 3I€KTPOHHBIH -
URL: https://book.ru/book/936488
JIL.5 Uepenaxun, A.A UepenaxuH, A.A. TexHomorusi KOHCTpYKIIMOHHBIX MaTte- | Mocksa : Kao- 9bC BOOK.RU
puanos : yueOnuk / Yepenaxun A.A. — Mocksa : KHo- Pyc, 2018
Pyc, 2018. — 405 c. — ISBN 978-5-406-05923-4. —
Texcr : anekrponnsiii - URL:
https://book.ru/book/927093
J1.6 Umxukosa T. B., TexHOIOTHsl KOHCTPYKIIMOHHBIX MAaTEPHAIIOB : y4eO. M. :KomnocC, 10
Martomkus b. A. noco6ue i By3oB /Hikukosa T. B., MaTtomxkun b. A. - | 2011
M. :KomocC, 2011. - 375 c.
J1.7 bougapenko I'. I'., | Bonnmapenko, I'. I. MartepuanoBeneHue : ydeOHUK A M.: FOpaiir, 14
Kab6anosa T. A., By30B / I'. I'. bonnapenko, T. A. KabGaHoBa, 2013
Pribanko B. B. B. B. Pri6anxo ; mox penakuueii I'. I'. bonnapenko. — 2-
e m31. — Mocksa : M3parensctBo FOpaiir, 2020. —
327 c. — (Beiciiee o6pazosanue). — ISBN 978-5-534-
07090-3
JI1.8 [Inomxkun B. B. ITnomkun, B. B. Marepuanoseaenue : y4eOHUK JUIs M.:IOpaiir, 15
By30B / B. B. Ilnomkun. — 3-e u3z., nepepad. u gom. — 2016

Mocksa : M3natensctBo FOpaiit, 2021. — 408 ¢. —
(Bricuiee o6pazoBanue). — ISBN 978-5-534-12089-9.




6.1.2. lono/tHUTEIbHAS JIUTEPATypa

J12.1 Typununa, B. 1O. Typwuna, B. 0. Martepuanosenenne. Mexanndeckue — Mockaa : OBC Jlanb
cBolicTBa MeTayuIoB. Tepmuyeckas 00paboTKa METaJLIOB. MHUCHC,
CrieniasbHbIC CTaM U CIUIaBHI : yueOHOe nocobue / B. 1O. | 2013.
Typununa ; nog pegakuueit C. A. Hukynuna. — Mocksa :
MUCHC, 2013. — 154 c¢. — ISBN 978-5-87623-680-7. —
TekcT : 31eKTpOoHHbIH // JIaHb : AIEKTPOHHO-
6ubnmnoreunas cucrema. — URL:
https://e.lanbook.com/book/47489
2.2 Kopuunosuy, C. Kopuunosuu, C. A. Marepuanoseaenue. TexHonorus Owmck : Om- OBC Jlanp
A. KOHCTPYKIHOHHBIX MaTtepuanoB (s oOydaromuxcs 3a- ckuit ['AY,
O4HO¥ (popMbI 00yueHus) : yueOHoe mocobue / C. A. Kop- | 2017
HuioBu4. — Omck : Omckuii 'AY, 2017. — 100 ¢. —
ISBN 978-5-89764-620-3. — TeKcT : 311eKTPOHHBbI# //
Jlans : anekTpoHHO-OMOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/176604
J12.3 Atromos, P. I1I. Aromnios, P. I1I. TexHoIOTHS KOHCTPYKIIMOHHBIX MaTepua- Kazans : 9BC Jlanb
JI0B : yueOHO-MeToquyeckoe nocodue / P. I11. Aronos, B. KHUTY,
B. Xunsikos, @. A. l'apudynnun. — Kazans : KHUTY, 2017.
2017. —424 c. — ISBN 978-5-7882-2084-0. — Texkcr :
AJIEKTPOHHBIH // JIaHb : AIEKTPOHHO-OMONINOTEeYHAS CH-
crema. — URL: https://e.lanbook.com/book/101900
2.4 ApramoHnos, E. 11 ApramoHoB, E. 1. MarepuanoseneHue u TexsHonorus koi- | Camapa : OBC Jlanb
CTPYKIIMOHHBIX MaTepualoB : yueOHoe nocodue / E. 1. CamI'AY,
Apramonos, M. C. Ilpukazuukos, B. B. Illuraecsa. — Ca- | 2018.
mapa : Cam['AY, 2018. — 248 c. — ISBN 978-5-88575-
524-5. — TekcT : 3neKTpoHHBIH // JIaHb : 371€KTPOHHO-
6nbmmnoreunas cuctema. — URL:
https://e.lanbook.com/book/113421
J12.5 Marepuanosenenue. TexHOIOTHS KOHCTPYKITHOHHBIX Bonorga : OBC Jlanb
MaTepuaoB : yueOHoe nocobue. — Bounorna : BTMXA BI'MXA um.
uMm. H.B. Bepemaruna, 2015. — 136 ¢. — TexkcT : anex- H.B. Bepema-
TPOHHBI# // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CUCTEMA. ruHa, 2015.
— URL: https://e.lanbook.com/book/130754 .
J2.6 A . E. Kypb6aros Jla6opaTopHbL NpakTUKYM 110 TEXHOJIIOTHU KOHCTpyKLU- | moc. KapaBae- OBC Jlanb
OHHBIX MaTepHaloB : yueOHoe nmocobue / cocrautenn A . | Bo : KI'CXA,
E. Kyp6aros [u ap.]. — noc. Kapasaeso : KI'CXA, 2017. | 2017.
— 79 c. — Tekcr : anekTpoHHbIH // JIaHb : 3IeKTPOHHO-
6ubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/133572
J12.7 .Apzamacos B.b. Apsamacos, b. H. Marepuanosenenue : yueOnuk / b. H. Mockaa : OBC Jlanb
Ap3amacos, B. . Makaposa, I'. I'. Myxun. — 8-e usn., MI'TY um.
crep. — Mocksa : MI'TY um. baymana, 2008. — 648 c. baymana, 2008
— ISBN 978-5-7038-1860-2. — TekcT : 31eKTpOHHBI //
Jlanb : 3neKTpoHHO-OubOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/106366
6.1.3. MeTroguueckue pazpadoTKu
JI3.1 A.M. MuxanbueH- | MuxanpueHkoB, A.M. MarepuaioBelcHie 1 TEXHOJIOTHS Bpsirck. M3ma- | https://www.bgsha.co
k0B, U.B. Ko3apes, | KOHCTpYKIMOHHBIX MaTepUaloB: yueGHOe I0COoOHe st TENbCTBO m/upload/iblock/ad6/
A.A. Topesa 1a00paTOPHO-MIPAKTHYECKON M CAMOCTOSATEIILHOM paboThI Bpsirckoro 8 15112017.pdf
CTYJIEHTOB OYHOM U 3a04HON (popM 00ydeHHs HalpaBiie- Ay, 2017. -
Hust moarotoBku 35.03.06 «Arpoumkenepusi» u 23.03.02 387 c.
«Ha3zeMHBIe 1 TPAaHCTIOPTHBIE TEXHOJIOTHYECKNE KOMILIEK-
cel». / A.M. Muxansuenkos, 1.B. Kozapes, A.A. Tiopesa
— bpstack. M3parensctBo bpsackoro I'AY, 2017. — 387 c.
JI3.2 A.M. Muxansuen- | MuxansueHkoB, A.M. MarepuanoBenenue u Texnomnoruss | bpsuck. M3pa- | http:/www.bgsha.com

koB, 11.B. Ko3zapes,
A.A. Topesa

KOHCTPYKIMOHHBIX MaTepUaIoB yueOHoe nocodue

TEJIbCTBO
Bpsrackoro
I'Ay,2017. -
391 c.

/ru/book/383866/
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J3.3 A.M. MuxanbueH- MatepuasioBeaeHUe U TEXHOIOTHS KOHCTPYKIIMOHHBIX Bpsiuck, hitp://moodle.bgsha.co

xoB, 11.B. Kozapes, MaTepuanoB Y4eOHbIH Kypc BI'CXA, il

A.A. Twopesa 2016
A .M. MuxaipyeH- PexoMeHmanuu mo opraHU3aIii cCaMOCTOSTEIBHON pabo- — bpsHck. http://www.bgsha.
koB, 1.B. Kozapes, | Tbl yueGHOE mocoOue isi CaMOCTOSATENILHOM MOATOTOBKU WsnarensctBo | com/ru/book/3838

A.A. Tropega, CTYZIEHTOB Bbpsiackoro 64/

B.M. Kystop TAY, 2017.

343

6.2. [lepeyeHb coBpeMeHHBIX NMPO(eCCHOHATBHBIX 023 TaHHBIX, HH(POPMAINUOHHBIX CIIPABOY-
HBIX CHCTEM M pecypcoB HH(OPMALHMOHHO-TeJIeKOMMYHUKAIIMOHHOMH ceTn ""MHTepHeT"

[Topran oTkpeITEIX HaHHBIX Poccuiickoit @enepanuu. URL: https://data.gov.ru

Enunas xomutekuus udpoBbIx 00pa3oBaTesibHBIX pecypcoB // Ddepepanbublii mopTan «Poccuiickoe
obpazoBanue». URL: http://school-collection.edu.ru/

Enunoe okHO noctyna Kk nHGOpMaMOHHBIM pecypcaM // Depepanbublii noptan «Poccuiickoe
obpazoBanue». URL: http://window.edu.ru/catalog/

OdunmanbHbIN HHTEPHET-MOPTaN 0a3bl TaHHBIX PaBOBOW MH(popManuu http://pravo.gov.ru/
[Topran denepanbHbIX rOCYAapCTBEHHBIX O00pa30BaTENIbHBIX CTAaHAAPTOB BBICIIETO 00pa30OBaHUs
http://fgosvo.ru/

[TopTran "UHpopManimOHHO-KOMMYHUKAIIHOHHBIS TEXHOJIOTHH B obpazoBanun"
http://www.ict.edu.ru/

Web of Science Core Collection monuremarnueckas pedepaTuBHO-OnOIHOTpaduueckas 1 HAyKoO-
meTpuueckas (oudbamomerpudeckas) 6aza ganHbIx http:// www.webofscience.com

[TomroTekcToBhli  apxuB «HanmonaneHbIii  DnexTpoHHo-UHpopMmanmonusii  KoHcoprimymy
(HSHMKOHR) https://neicon.ru/

CrpaBouHbIi MOpTall MO CBAPOYHBIM TEXHOJIOTHUSAM, JOKYMEHTAalud U 00OpYyIOBaHUIO
http://www.svarkainfo.ru

bubnnoTeka TeXHUYECKOM TUTEepaTyphl http:/www.bibt.ru

YcerpoiictBo ABTOMOOUMIIS http://ustroistvo-avtomobilya.ru

[TomHOTEKCTOBAsI OMOINOTEKA TEXHUYECKOM IUTepaTyphl  http://techlibrary.ru/

PeMOHT cenbCKOX035MCTBEHHBIX MAaIlKH https://sxteh.ru/mess147.htm

ABTOMOOWMIIBHAS CITpaBOYHAs ciTyk0a https://autoinfo.ru/

PemonT TpakTopos https://www.sinref.ru

PemonT 060pynoBanus nepepadarpiBarommx otpacieit AITK
https://gosthelp.ru/text/SpravochnikMontazhtexnich.html

6.3. IlepeyeHb MpPOrpaMMHOro odecrnevyeHust

OC Windows 7 (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpok neiCTBHS TULICH3UN
— OEeCcCpoyHO.

OC Windows 10 (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpok aeiicTBus JuLIEH-
3UH — OECCPOYHO.

MS Office std 2016 (20), MS Imagine Std, Nod32 (mpomn. 201) (Jorosop Tr000128244 ot
12.12.2016 ¢ OOO AnbTA mmroc) Cpok AEUCTBUS JTHIIEH3UNA — OECCPOUHO.

Oducueriii maker MS Office std 2016 (Jorosop Tr000128244 ot 12.12.2016 ¢ AO CodrJlaiin
Tpeitnx) Cpok nercTBHS JIMIIEH3UH — 0€CCPOYHO.

PDF24 Creator (Pa6ora ¢ pdf daitnamu, geek Software GmbH). CBo6oaHO pacmpoctpansiemoe [10.
Foxit Reader (ITpocmoTp moxymeHnToB, OecriatHas Bepcusi, Foxit Software Inc). CBobogHO pac-
npoctpansemoe 110.

KoncynpranT [mroc (cipaBouno-nipaBoBas cuctema) (I'oc. kouTpakt Ne2 ot 06.04.2021 ¢ OO0
Anbsiac) Cpok JefCTBHS TUIIEH3UU — OECCPOUHO.

TexakcmnepT (crpaBovHas CHCTEMa HOPMATUBHO-TEXHUYECKOW U HOPMATHBHO-TIPABOBOW MH(MOpMa-
) (Kontpakr NeOT-250121 ot 27.04.2021 ¢ OOO Texakcnept) Cpok ASHCTBHS TUICH3UU —

OeccpovHo.
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Kowmmac 3D (cucrema aBromarusup. mpoektupoBanus) (o6HoBI. V18-19) (50) (3AO ACKOH).
CBoboano pacmpoctpansemoe I10.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJMCIIMITJINHBI

VYyebnas ayauro-
pus 1S IpOBeIe-
HUS Y4eOHBIX 3a-
HATUH JNEKIIMOH-
Horo Tuna — 301
JIEKIIHOHHAS
ayIUTOpHSL.

OcHoBHOe 000py1I0BaHUE  TEXHUYECKHE CPEeICTBA 00yUeHU:
Cnenunamm3upoBadHas Meoenb Ha 100 mocagouHbIX MECT, JOCKa
HacTeHHas, kadeapa, pabouee MecTO MPernoaaBaTes.
XapakTepucTUKa ayIMTOPUHU: BUICOMPOEKIIMOHHOE 000pYA0BaHNE
JUISL IPE3EHTAIIH; CpeCTBA 3ByKOBOCITPOU3BEICHHUS;, BBIXO]] B JIO-
KaJIbHYIO ceThb U MIHTepHeT, KOMIIbIOTED.

JInueH3noHHOE NPOrpaMMHOe odecrieyeHme:

1. OC WindowsXP, 7, 10 (Jorosop 06-0512 ot 14.05.2012). Cpok
JEUCTBUS TUIIEH3UN — OECCPOUHO.

2. Oducnerit maker MS Officestd 2010 ([orosop 14-0512 ot
25.05.2012). Cpoxk neiicTBHs JIULIEH3UN — OECCPOUHO.

CBoOoaHO pacmpocTpaHsieMoe mporpaMmmHoe ooecriedenue:  Web-
Opayzep — Internet Explorer, Google Chrome, Yandex 6pay3ep .
Cpox nercTBUsI IMIICH3UU — 0€CCPOYHO.

243365, bpsiH-
cKas 00J1acTh,
Brironnuckui
paiioH, c. Koku-
HO, yn. CoBer-
ckas, n.2b

VYyebnas ayauro-
pust ISl IpoBeIe-
HUS Y4eOHBIX 3a-
HATUHA CEMHUHAp-
ckoro tumna — 203
nmabopaTopust Ma-
TEePHATIOBEICHUS
U Topsiueit oOpa-
00TKH

OcHoBHOe 000py1I0BaHUE H TeXHUYECKHE CPeICTBA 00yYeHU:
Crenunanu3upoBanHas Mebenb Ha 35 MOCaI0YHBIX MECT, TOCKa
HacTeHHasi, pabouee MEeCTO IIpernoaaBaTess.

Xapaxkrepuctuka ayauropuun: Tepnomep THI-2M Tsepnomep TK-
14-250

Teepaomep 2103-Th MydenpHas neysr IaekTpornedb MUKPOCKOIT
MMY-3 Mukpockon MUM-7 Hlnudosanbhas mammaa, Mukpo-
ckomn MUUM-6 Trepaomep TK-2M AneTuneHoBbI reHepaTop
Muxkpockon MIIb-2 Mukpotsepaomep lleus anektpuueckas
CIIOJI-7,2 Ileun snekTpuueckas CIT1OJI-8,2, CBapoyHbIil TpaHC-
¢dopmarop «/lyra-318».

Y4yeOHo-Har/IsIIHbIE IOCOOUSI: CTCH/IBl HACTEHHBIE O0yUaroIIne,
TIJIAKATHI.

243365, bpsiH-
cKast 00J1aCTh,
Beironnuckui
paiioH, c. Koku-
HO, yn. CoBer-
ckas, n.2b

ITomemmenue s
CaMOCTOATENIbHON
paboThI (UUTaANIb-
HBIW 3aJ1 HAY4YHOU
OnOIMOTEKH)

OcHoBHOe 000py10BaHNe U TEXHMYECKHE CPeACTBA 00y4YeHHUs:
Crnenunamm3upoBadHas Meoenb Ha 100 mocagouHbIX MECT, TOCKa
HacTeHHas, kadenpa, pabodee MecTo MmpernoaaBaTess
XapakTepuCTUKA ayJUTOPUU: 15 KOMIIBIOTEPOB C BBIXOJIOM B JIO-
KaJIbHYIO CeThb U MIHTEepHET, 3IeKTPOHHBIM y4eOHO-METOAMYECKUM
Marepuanam, On0IMoTeYHOMY dJeKTpoHHOMY Katanory, OBbC, k
3JIEKTPOHHON MH(POPMALTMOHHO-00pa30BaTEILHON CpeIe.
JIMLeH3HOHHOE MPOrPaMMHOe o0ecrneveHne:

OC Windows 10 (moamucka Microsoft Imagine Premium ot
12.12.2016). Cpoxk geicTBHs TUIEH3UN — OECCPOUHO.

LibreOffice — CBo6oano pacmpoctpansemoe [10.

Microsoft Windows Defender (KonTpakr
Ne(0327100004513000065 45788 ot 28.01.2014). Cpok neicTBus
JTUIEH3UU — OECCPOUHO.

JIMIeH3HOHHOE MPOrpaMMHoe olecrnevyeHre 0Te4eCTBEHHOT 0
NPOU3BOJICTBA:

KOMITAC-3D (Cy6nunensuonnsiii goroop NeMII-19-00205 ot
07.05.2019)

1C:Tlpennpusitue 8 (Jlunensnonnsiit qorosop 2205 ot 17.06.2015)

243365, bpsn-
cKas 00J1acTh,
Breironnuckui
paiioH, c. Koku-
HO, YII.
Coserckas, 1.2a

VYyebOHble ayau-
TOPUH ]IS IIPOBE-
JICHUS TPYIIIOBBIX
W UHIUBUYyaJlb-

OcHoBHOe 000py10BaHUE  TeXHUYECKHE CPeICTBA 00yYeHU:
Crenmanu3upoBanHasi Mebenb, TI0CKa HacTeHHas1, Kadeapa, pado-
Yyee MECTO MPerno/1aBaTesl.

XapakTepHucTrKa ayIuTOPUN: KOMIIBIOTEPHBIN KIacc Ha 8 pabounx

243365, bpsiH-
cKast 00J1acTh,
Beironnuckuit
paiioH, c. Koku-
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HBIX KOHCYJIbTA-
LU, TEKYIIEro

KOHTPOJISI U MPO-
MEKYTOYHOH aT-

MCCT C BBIXOAOM B JIOKAJIbHYIO CCTh U I/IHTepHeT, K 3JICKTPOHHBIM
y4eOHO-METOIMYECKIUM MaTepHaliaM U JIEKTPOHHOU MH(pOpMaIIH-
OHHO-00pa30BaTEIILHOMN Cpejie.

JIMLeH3HOHHOE MPOrPaMMHOe o0ecrneveHne:

HO, YII.
Coserckas, 1.2b

tecraiuu: 3-310 |OC Windows 10 (KonTtpakt Ne0327100004513000065 45788 ot

28.01.2014). Cpok aeicTBUS JUIEH3UH — OECCPOUIHO.

Oducneiit naker MS Office std 2016 (Horosop Tr000128244 ot
12.12.2016 ¢ AO CodrJlaiin Tpeitn) Cpok nercTBHs JIUIEH3UN —
0eccpoyHo.

AutoCAD 2010 (Ceputiinsbrii Ne 351-79545770) Cpok aeiicTBus
JTUIEH3UU — OECCPOUHO.

MATLAB R2009a (JIuienzus 603081). Cpok AeiCTBUS TUIICH3UH
— 6eccpoyHo.

Microsoft Visual Studio 2010 (KonTpakt 142 ot 16.11.2015). Cpok
JEHCTBUS TUIEH3UN — OECCPOUHO.

Microsoft Windows Defender (KonTpakt
Ne0327100004513000065 45788 ot 28.01.2014). Cpoxk aericTBus
JIUIIEH3UHN — OE€CCPOYHO.

JInueH3MoHHOe MPOrpaMMHoe ofecrieueHue 0Te4YeCTBEHHOT0
NMPOU3BOJICTBA:

KOMIITAC-3D (Cy6aunen3uonnsiit norosop NeMI[-19-00205 ot
07.05.2019)

8. OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA IJIS1 JINL
C OTPAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10OB

® JJIs CJICIIBIX U cna60131/11[511u1/1x:
- NeKUUU OQOPMIISIFOTCS] B BHJI€ AJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOT'O C TIOMOIIbIO KOMIIbIOTEpa
CO CHeUHATU3UPOBAHHBIM IPOTPAMMHBIM 00€CTIeUeHHEM;
- MUMChbMEHHBIE 3aJ]aHUsl BBIMOJIHSAIOTCA Ha KOMIIBIOTEPE CO CHENHATU3UPOBAHHBIM MPOTrPAMMHBIM
O6€CH€‘I€HI/IGM, HJIK MOT'YT GBITI: 3aMCHCHBI YCTHBIM OTBCTOM;,
- obecreunBaeTcs UHIUBHUIYaTbHOE paBHOMEpHOE ocBelieHne He Menee 300 Jokc;
- JJIA BBIIIOJIHCHUS 3aJaHUA TIPU H€O6XO,Z[I/IMOCTI/I npeaoCTaBIACTCA YBCIIMYUBAIOIICC YCTpOfICTBO;
BO3MO>KHO TaKe UCI0JIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOUINX YCTPOUCTB;
- IUCbMEHHBIE 3aJaHHsI OPOPMIISIOTCS YBEJIIMYSHHBIM HIPUPTOM;
- DK3aMEH M 3a4€T MPOBOJAATCA B YCTHOM (hOpME HIIM BBIMIOJHAIOTCS B MUCbMEHHOU (popMe Ha KOM-
NbIOTEPE.

® JUIS TIYXUX U CIa0OCIBIIIAIINX:
- Jexuuu o(OpMIISIOTCSA B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JTMO0 MpeAoCTaBIseTCsl 3ByKOYCHIINBa-
omas anmaparypa HHAWBUAYAaJIbHOI'O ITOJIb30BAHUS,
- MMCbMEHHBIE 33/1aHUS BBITIOJTHSAIOTCS HAa KOMITbIOTEpE B MUCbMEHHOU (hopme;
- 9K3aMEH U 3a4€T MPOBOJATCS B MUCHMEHHOU (hopMe Ha KOMITBIOTEPE; BOZMOKHO MPOBEJICHUE B
dbopme TecTUpOBaHUS.

¢ JUId JIMI C HAPYHMICHUSAMUA OIIOPHO-ABUIATCIIBHOI'O arrapara:
- JICKIINU O(bOpMJISIIOTCSI B BUAC 3JICKTPOHHOI'O JOKYMCHTA, JOCTYITHOI'O € MMOMOIIBbIO KOMIIBIOTCPA
CO CIIEUAIM3UPOBAHHBIM [TPOTrPAMMHBIM 00€CTIeUeHUEM;
- IUCbMCHHBIC 3aJaHUWs BBIIIOJHAKOTCA Ha KOMIIBIOTCPE CO CIICHUAIM3UPOBAHHBIM IIPOTrpaMMHBIM
o0ecIreyeHneM;
- K3aMEH M 3a4€T MPOBOJSATCS B YCTHOM (pOpME HIIM BBINOJIHSAIOTCS B MUCbMEHHOH (hopMe Ha KOM-
nBIOTEpE.
[Tpu HeO0OXOMMMOCTH MpEeyCMaTPUBACTCS YBETUUEHNE BPEMEHH Il IOATOTOBKH OTBETA.
[Tpouenypa mnpoBeneHUss MPOMEKYTOUHOM AaTrTecTallud JUIsi OOydalolUuXCs YCTaHaBIIMBAETCS C
y4€TOM HMX HWHAWBUIYaJIbHBIX NCUXO(pU3MYEeCKHX ocobeHHocTel. IIpomexyTrouHas arrectanus
MOJKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
[Ipu mnpoBeaeHHMH TPOIEAYpPHl OIEHWBAHHUS  PE3YIbTATOB OOYYEHHs IpeaycMaTphBaeTcs
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UCTIONB30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOAUMBIX B CBS3M C WHIUBUIYATbHBIMU
O0COOCHHOCTAMHU O0y4aroIUXcsi. ITH CPEACTBA MOTYT OBbITh IPEJOCTABIECHBI YHUBEPCUTETOM, HIIN
MOTYT HCIOJIb30BaThCsl COOCTBEHHBIE TEXHUYECKHE CPENICTBA.
[IpoBenenue mpolenypbl OLICHUBAHMS PE3YJAbTaTOB OOyUEHHUS JOMYCKAETCS C HCIOIb30BAHUEM
JTUCTAHIIMOHHBIX 00pPa30BaTEIBHBIX TEXHOIOTHA.
OO6ecneuynBaeTcs A0CTyN K HHPOpMaMOHHBIM U Oubanorpaduyeckum pecypcam B cetu MHTEpHET
JUTSE KXXI0ro o0ydaronierocsi B opmax, aJlaiTUPOBAHHBIX K OTPAHHYCHUSM HX 3I0POBbS M BOC-
NpUsATUS HHPOPMAIIUH:
o JUTSI CTICTIBIX ¥ CTTAa00BUISIIINX
- B Ie4aTHOU (popMe yBEIIMUEHHBIM HIPUPTOM;
- B popMe 3JEKTPOHHOTO TIOKYMEHTA;
- B popme ayamodaiina.
o JUISL TIIYXUX U CTa00CbIIIANIUX
- B IeyatHou opme;
- B (hopMe 3JEKTPOHHOTO TOKYMEHTA.
o JUTsL 00YYaroIIUXCSl C HAPYLIEHUSIMU ONOPHO-/IBUTaTeNIbHOTO anrmapara:
- B Ie4aTHol popme;
- B popMe 3JIEKTPOHHOTO TIOKYMEHTA;
- B (hopme ayanodaiina.
YueOHbIC ayIUTOPUU JIJIs1 BCEX BUJIOB KOHTAKTHOM M CaMOCTOATEILHON paboThl, HayuyHass OuOIMO-
TeKa W WHbBIC MMOMEIIEHUs JJIsi 00y4eHHUs OCHAIICHBI CHEIUAIBHBEIM 000py0BaHUEM U YYCOHBIMH
MECTaMH C TEXHHUYECKUMHU CPEICTBAMHU O0yUEHUSI:
o JUTSI CTICTIBIX ¥ CTTAa0O0BUISIIINX
- DJIEKTPOHHO-ONTHYECKOE YCTPOMCTBO noctymna K wH(opmaruu it aun ¢ OB3 npennazHadeHo
JUTSL YTEHUS ¥ POCMOTPa U300paKeHH JII0JJbMH C OCJIa0JICHHBIM 3PEHHUEM.
- CHEIMATM3UPOBAHHBINA MTPOTPAMMHO-TEXHUYECKHI KOMILUIEKC s caaboBuAsmux. (ayauropus 1-
203)
o JUTSL TIIYXUX ¥ CTA0OCTBIIIAIITIX :
- aBTOMATH3UPOBAHHBIM PabO4YMM MECTOM JJIsl JIOJIeH ¢ HApYIICHUEM CllyXa U ciaabociblia-
IHX;
- aKyCTUYECKUI YCHUIIUTENh U KOJIOHKHU;
- UHJIUBUyaJIbHbIE CUCTEMbI YCUJICHUS 3BYKa
«ELEGANT-R» npuemnuk 1-croponseii csizu B nuamnazone 863-865 MI'1g
«ELEGANT-T» nepenarunk
«Easy speak» - MHAYKIIMOHHAS TMETIS B IUIACTUKOBOW OIUIETKE Jii OECIPOBOJHOTO IMOJ-
KJIFOUEHUS] YCTPOMCTBA K CIIyXOBOMY ammnapary ciadociblamnero
Muxkpodon nernuunsiii (863-865 MI'n), Hengda
Mukpodon ¢ oronoBbem (863-865 MI'1r)
- TPYIITIOBBIE CUCTEMBI YCUTICHHS 3BYKa
-ITopraTtuBHas ycraHOBKa O€CIPOBOAHON mepenayr HHGOPMAIIHH .
o JUTSE 00YYArOIIUXCS C HAPYIICHUSIMU OMOPHO-IBUTATEILHOTO armapara:
- IEPEABIKHBIMU, PETYIHPYEMBIMU 3proHomMudeckumu napramu CU-1;
- KOMITBIOTEPHOM TEXHUKOM CO CTielnaIbHbIM IPOrPaMMHBIM 00€CTIEYeHUEM.
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1. TTACITIOPT ®OHJJA OLIEHOYHbBIX CPE/ICTB
Hampasnieane noarorosku: 35.03.06 ArponrkeHepus
[Ipodus: Texunueckuit cepsuc B AIIK

Jucnuminza: «MarepraioBeJIeHUe U TeXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTepHaIIOB)
®dopma MPOMEKYTOYHON aTTECTALUY: 3aUeT, IK3aMEH

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHLIMA 1

OTAIIbI UX ®OPMHUPOBAHNA

2.1. Komnerennuu, 3akpemnénnsie 3a aucnuminaoii OITOII BO.
N3zyyenne gucrunianHbl «MaTepuanoBeicHHE W TEXHOJIOTH KOHCTPYKIIMOHHBIX MaTE€pHaJIOB)» HAIPaBICHO HA
(hopMHPOBAHUH CIIEAYIONINX KOMIIETCHIIMH:

Komnerenmus
(Ko 1 HAaMMEHOBaHNUE)

MuaukaTopsl AOCTUKEHUS] KOMIIETEHIIUN
(Ko 1 HAMMEHOBaHNUE)

PesynbTarhl 00ydeHus

O6menpodeccnoHaIbHbIE KOMITETSHITUU

OIIK-1 Cnocoben pemiath
TUTIOBBIC 3a7add Tmpodec-
CHOHAJIHOU NeSTeIHFHOCTH
Ha OCHOBE 3HAHHUH OCHOB-
HBIX 3aKOHOB MaTeMaTH4e-
CKHX, €CTeCTBEHHOHAyY-
HBIX ® oOmenpodeccuo-
HAIIBHBIX  JIUCIUILTHH  C
npuMeHeHueM HH(OpMa-
IIUOHHO-

KOMMYHHUKAIIMOHHBIX TEX-
HOJIOTUH

OIIK-1.1. JleMOHCTpUpYET 3HaHWE OCHOBHBIX 3aKOHOB|
MaTeMaTHYeCKHX, €CTeCTBEHHOHAYYHBIX M OOIIenpo-|
(heccHOHANBHBIX AUCIMIUINH, HEOOXOJUMBIX JUIS pellie-
HHSI TUIIOBBIX 33124 B 00JIACTH arpOMHKEHEPHH.

BHATH: OCHOBHBIC 3aKOHBI MaTEMaTH-
HUECKMX M €CTECTBEHHBIX HayK, HEOO-
XOIMMBIX JJISI PEIICHHUS THIOBBIX 3a-
mad  mpogecCHOHANBHON  JesTeIbHO-
CTH;

YMeTh: aHAIM3UPOBATH OCHOBHBIC
BaKOHBI MATEMATUYECKUX U €CTECTBEH-
HBIX HAYK;

BJIATETH. CIIOCOOHOCTBIO JIEMOHCTpA-
[TUY 3HAHUI OCHOBHBIX 3aKOHOB MaTe-
MATHYCCKUX M €CTCCTBCHHBIX HAYK
HEOOXOTUMBIMH [T PELICHUS THITO-
BBIX 3a/1a4 MPO(HeCCHOHATBFHON /1es-
[TEIBHOCTH.

OI1K-1.2. Hcnoms3yeT 3HAHWUS OCHOBHBIX 3aKOHOB Ma-
TEMAaTHYECKUX W ECTECTBEHHBIX HAyK JUIS pEIICHHS
CTaH/IapTHBIX 3a/1a4 B arpOWH)XEHEPHU

BHATh: OCHOBHBIC 3aKOHBI MaTeMaTH-
[MECKMX WM eCTCCTBEHHBIX HAyK, HE0O-
XOIMMBIX UIS PEIICHUS CTaHJapTHBIX
Bamad B arpOMHKEHEPHUH;

[YMEeTh: WCIIOJh30BaTh 3HAHHS OCHOB-
HBIX 3aKOHOB MATEMAaTHYECKUX U €CTe-
CTBCHHBIX HAYK JIJISI PCIICHHSI CTaH-
ITapTHBIX 33]]a4 B arpOMHKCHEPUH,
BJIAAETHh. CIIOCOOHOCTBIO JIEMOHCTpA-
UM 3HAHWA OCHOBHBIX 3aKOHOB MarTe-
MaTHYECKIMX M €CTECTBEHHBIX HayK
HEOOXOIUMBIMH U PEIICHUS CTaH-
[TapTHBIX 3a7]a4 B arpOMHKCHEPUH

OIIK — 5. T'otoB Kk y4a-
CTUIO B IIPOBEICHUH O3KC-
NEePUMEHTANBHBIX — HCCIIe-
JOBaHMH B mpodeccHo-
HaJIbHOI AeATENbHOCTH

OI1K-5.1. YgacTByeT mojJ pyKOBOACTBOM CIIEITHAIHCTA
bomee BBHICOKOW KBaNU(UKAIIMK B TIPOBEACHUN IKCIICPH-
MEHTaJIBHBIX HCCIICIOBAHNI B 00JIACTH arpONHKEHEPHH.

3HATh: CHCTEMY METOJUK BbIOOpa
MaTepHala u Crmoco0oB ero oopa-
OOTKH JJIs1 IOJTYUEHHS CBOKCTB,
00eCTICYMBAIOIINX BBICOKYIO HAICK-
HOCTB JICTaIIH;

YMeTh: BEIOUpPATh MaTepHAI U CITO-
cOOBI ero 00pabOTKH JJIS IOy IEHUS
CBOICTB, 00€CIIEUYNBAIONINX BBICO-
KYIO HaJIC)KHOCTh JICTAIIH,

BJIa/IeTh: CIOCOOHOCTHIO 00OCHO-
BaHHO BBIOMPATh MaTepHal JeTalei
MAIIINH U CTIOCOOBI €T0 00paboTKH
JUISL TIOJTyYEHUsI CBOWCTB, 00ecTeyn-
BAIOIIMX BBICOKYIO HAJIKHOCTH Jie-
TaJlu.

OI1K-5.2. Hcnoms3yeT KiIacCHYECKHe W COBPEMEHHBIE
METOBI HCCIICJIOBAHUS B arPOMHKCHEPHU

3HATh: KIIACCHYECKUE U COBPEMEH-
HbIE METO/Ibl UCCIIEIOBAHUS B arpo-
WHXCHEPUH,

YMeTh: HCIIOJh30BaTh B mpodeccu-
OHAJILHOM KJIaCCUUECKHE U COBpE-
MEHHBIC METOJIBI UCCIICIOBAHMS;
BJIA/1€Th:CIIOCOOHOCTHIO PUMEHSATH
KITACCUYECKHE U COBPEMEHHBIE Me-
TOJIBI UCCJIETOBAHMUS
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2.2. Tlpouecc ¢popMHPOBAHUS KOMIIETEHIHIi 0 AUCHUILINHE «MaTepHantoBeJeHUE U TEXHOJIOTUSI KOHCTPYKIMOH-

HBIX MaTcpUuaaIoB»

Ne
HaumenoBanue
pas- 3.1 Vi H.1 3.2 y.2 H.2
pazznena
nena
Pasznen 1. MaTtepuaJioBeeHue Jiek-
1 UHOHHBIH KypC + +
Pa3nen 2. MeToabl M3roTOBJIEHHS
2 3aroTOBOK M JeTaJjeil JeKIHOHHbI + +
Kypc
Pa3nen 3. MaTtepuaJioBeieHue Jia-
3 0opaToOpHBI Kypc + + + + + +
Pasnen 4. MeToabl U3rOTOBJIEHUS
4 3aroTOBOK H JeTaneii 1aboparop- + + + + + +
HBII Kypc
Coxkparienue:

3. - 3HanHwue; Y. - ymenue; H. - HaBbIKH.

2.3. CTpyKTypa KOMIETeHIHIi 0 TUCHUNINHE (HAUMEHOBAHUE JUCIUNIMHBI)

OIIK-1 CnocoOeH pemiate THITOBBIE 33[a4d MPO(ECCHOHANFHON IEATSIFHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB Ma-
TEMaTUYEeCKNX, €CTECTBEHHOHAYYHBIX U O0OmEenpohecCHOHANBHBIX IUCIUIUIMH C TPUMEHEHHEM HWH(QOPMAIHOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOT WA

OIIK-1.1. ﬂeMOHCTpI/IpyeT 3HAaHUEC OCHOBHBIX 3dKOHOB MaTEMAaTU4YCCKUX, CCTCCTBCHHOHAYYHBIX U 06H16Hp0(1)€CCI/IOHaHLHLIX
JUCHUIIINH, H606X0,HI/IMLIX JJI pCHICHUA TUIIOBBIX 33144 B obnmactu ArpoOMHKCHEPHU

3nHath (3.1) Ywmerts (Y .1) Bnaners (H.1)
CIIOCOOHOCTBIO
JICMOHCTpAINU
OCHOBHBIE 3aKOHBLI MaTeMa- 3HAHUHA OCHOBHBIX
TUYECKUX U ECTECTBEHHBIX -
ec eCTecTBe aHATN3UPOBAThH MaBopaTOpHbIE 3aKOHOB MaTeMa NnaGopaTopHbie
HayK, HeoOxomumbix s | JIekiuun OCHOBHBIE 3aKOHBI paBoTHI TUYECKUX U eCTe- PaBOTH
pEUIEHUs THUIOBBIX 33/1a4 | pa3fesio | MaTeMaTHYecKUX CTBCHHBIX HAYK
o pasznenoB No 1, pasznenoB No 1,
npodeccHoHansHOM  Jed- | g No 1,2 €CTECTBEHHBIX HEOOXOTUMBIMU
TEIBHOCTH,; HAYK; 2 JUTSL PELICHUS TH- 2

MOBBIX 337134 [PO-
(heccroHaTbHOM
JIeSITEILHOCTH.

OIIK-1 CnocoOeH pemiate THIIOBBIE 3324l MPO(ECCHOHATFHON IEATSIFHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB Ma-
TEMaTUYEeCKNX, €CTECTBEHHOHAYYHBIX U O0O0mEenpohecCHOHANBHBIX IUCIUIUIMH C MPUMEHEHHEM WH(QOPMAIHOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOT WA

OIIK-1.2. I/ICHOHLSYGT 3HaHUSA OCHOBHBIX 3aKOHOB MAaTCMAaTUYCCKNUX U CCTCCTBCHHLIX HAYK IJI PCHICHUSA CTAHAAPTHBIX 3a-

Jla4d B arpOMHXCHEPUU

3uatsb (3.1)

Ymets (Y .1)

Bnaners (H.1)

OCHOBHBIE 3aKOHBI MaTeMa-
THYECKHMX M €CTECTBEHHBIX
HayK, HEOOXOIUMBIX JJIsI
pelIeHHs CTaHJAPTHBIX
3a/1a4y B arpOUHXEHEPUU

Jlexun
paszeno
BNe 1,2

HCIIOJIB30BATh 3HA-
HHS OCHOBHBIX

3aKOHOB MaTeMa- ﬂa60paT0prIe
THYECKHUX U €CTEC-

paboThI
CTBEHHBIX HaAyK asnenos Ne 1
IS pELICHUS 12) 3ACIO0 -

CTaHAapTHBIX 3a-
Jlad B arpoOMHKe-
HepuH

CIIOCOOHOCTBIO
JICMOHCTpAINN
3HAaHWK OCHOBHBIX
3aKOHOB MaTeMa- MaBopaTopHEIC
THYECKHUX U €CTe-

paboThI
CTBCHHBIX HAYK azneston No 1
HEOOXOIUMBIMU 12) 3ACIOB N2 1,

JUIS peLIeHUs
CTaH/apTHBIX 3a-
Jla4d B arpoMHKe-
HEpUH.

OIIK — 5. TOTOB K Y4aCTHIO B MPOBEACHUH IKCIICPUMEHTAIBHBIX UCCICIOBAHUN B MPO(ECCHOHATBHON ACATCIEHOCTH
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OIIK-5.1. YyuacTByeT moJl pyKOBOJCTBOM CIICIIHAITUCTA 00JIee BEICOKOW KBATHU(UKAIINN B TPOBEICHIH YKCIICPUMECHTAIBHBIX

I/ICCJ'IG,HOBaHI/Iﬁ B o0y1acT ArpOMHXCHECPHUUN

3uatb (3.1)

Ymets (Y .1)

Bnaners (H.1)

CHUCTEMY METOJIUK BBIOOpa
MaTepHasa u CIoco0OB ero
00pabOTKHU IS TTOTyUSHUS
CBOICTB, 00€CIIEUMBAIOIIAX
BBICOKYIO HAJICKHOCTb JIC-
Tanu

Jlexun
paszeno
BNe 1,2

BBIOMPATh MaTepH-
aJl ¥ CIocOoOBI €Tro
00paboTKH IS
MOy YCHHS
CBOIiCTB, 0OecIe-
YUBAIOIIUX BBICO-
KYIO HaJIe)KHOCTh
neranu

nabopaTopHbIe
paboThI
pazmenoB Ne 1,
2

CIIOCOOHOCTEIO
000CHOBAaHHO BBI-
Oupath MaTepuan
neTaner MallvuH U
CI0CcOo0BI ero 00-
paboOTKH 11 TT0-
JTy4YeHUs CBOUCTB,
00eCIIeunBaroIIUX
BBICOKYIO HAJICK-
HOCTb JE€TAJIH.

nabopaTopHbIe
paboThI
pazmenoB Ne 1,
2

OIIK — 5. TOTOB K Y4aCTHIO B MPOBEACHUH IKCIICPUMEHTATIBHBIX UCCICIOBAHUN B MPO(ECCHOHABHON ACATCIEHOCTH

OIIK-5.2. Mcnionp3yeT KJIaCCUIECKHE U COBPEMEHHBIC METO/IbI HCCIIEIOBAHUS B arpOMHKCHEPHH

3uats (3.1)

Yumets (Y .1)

Bnaners (H.1)

KJIACCUYECKHE U COBPEMEH-
HBIE METOJIBI NCCIICTOBAHIS
B arpOMHKEHEPUH

Jlexun
pasueno
BNe 1,2

HCIIOIL30BaTh B
npodeccroHab-
HOM KJIacCHYECKHE
1 COBPEMEHHBIC
METOBI HCCIIEN0-
BaHUsA

nabopaTopHEIE
paboThI
pazmenoB Ne 1,
2

CIIOCOOHOCTEIO
OPUMEHSTh KJIac-
CHUYECKHE U CO-
BPEMEHHBIE METO-
JIbI CCIIEIOBAHUS

nabopaTopHEIe
paboThI
pazmenoB Ne 1,
2
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3.IIOKA3ATEJIU, KPUTEPHUM OLIEHKU KOMITETEHLIM U TUITIOBBIE KOHTPOJIBHBIE 3AJIAHMS
Kpurepuu orieHKM KOMIETEHIIUN

[IpomexxyTodHas aTTecTalyisi CTYACHTOB IO AucCIHIDIHHE «MatepraaoBeeHHEe U TeXHOJIOTHS KOHCTPYK-
IIHOHHBIX ~ MaTEepHaJOB» MPOBOIUTCI B COOTBETCTBHHM C YCTaBOM YHHUBepcurera, [lomokeHmeM o ¢opme,
TIEPHOIUYHOCTH M TOPSAKE TEKYIIEro KOHTPOJS YCIEBACGMOCTH M MPOMEKYTOYHOW aTTECTalluN OOydYaIOIIUXCS.
IIpomexyTodHast artecTalus No AUCUUILTUHE «MaTepuaaoBeleHue U TEXHOJOTUs KOHCTPYKLHOHHBIX MaTepHua-
JIOB» MIPOBOANTCS B COOTBETCTBHHM ¢ y4eOHBIM utaHoM B 2 cemectpe (1 kypce ) B hopme sx3ameHa u B 3 cemecTpe
(2 xypce)B ¢popme sk3ameHa. CTyAEHTHI JOIYCKAaeTCs K 9K3aMeHy (3a4eTy) 110 ITUCLUILIMHE B CITyyac BHITTOJIHEHHS
UM Y4eOHOTO IUIaHa 10 JUCLUILIMHE: BBIMOJIHEHHS BCEX 3aJaHUM M MEPONPUATHH, MPEeTyCMOTPEHHBIX pabouei

MPOTPaMMOM AUCIUIUINHEIL.
OueHka 3HAaHUHM CTyAEHTa Ha 5K3aMEHE HOCUT KOMIUIEKCHBIM XapakTep, SBIseTCsS OaIbHOM u
OTIPEICTISIETCSI €T0:
- OTBETOM Ha 9K3aMEHE;
- pe3ysbTaTaMM aBTOMAaTH3UPOBAHHOTO TECTHPOBAHNUS 3HAHHS OCHOBHBIX IOHSTHII;
- aKTHBHOW paboTOH Ha MPAKTUYECKUX U JTa0OPATOPHBIX 3aHITHSIX.

3.1. OnieHOYHBIE CpENCTBA MJIS POBEACHUS MPOMEKYTOTHOHN aTTECTAIIUHN TACITUTUTHHBI
Kaprta o1eHOYHBIX CPECTB MPOMEKYTOUHOHN aTTECTAIIMH TUCITUTLTHHBI,

MIPOBOIMMON B (hopMe dK3aMeHa(3aueTa)

Jledopmanus u pa3pymicHIE METAIIIOB.
CTpoeHIe METAJUIMIECKUX CIUIAaBOB U JHarpaMMBI
COCTOSIHUSI.

Tepmuueckas 00paboTKa yriIepoaUCThIX CTAEH.
KoHCTpYKIIMOHHBIE CTATIN U IyTYHEI.

I{BeTHBIC CIIABEL.

Hemertammuueckne MaTepraibl U IIaCTMACCHI.
HaHOCTPYKTYpHBIC U KOMITO3UTHBIC MaTCPHAIIBL.

Kontponupyembie
AHIUKATOPBI OreHoUHOE
Ne Paznen KoHTponupyemble TUIaKTHUECKAE S THHULIBI (TEMBI,
JOCTHKEHUS cpeactBo (Ne
/|  AUCIMTUIMHBI BOIIPOCHI) N
KOMIIETCHIIUI BOIIpOCa)
(W11 ux yacTu)
1 |MarepuanoBeaen [OOmmue cBeAeHHs 0 MeTaiuiaXx. MeTaurypruaeckoe OIIK-1.1, OIIK- Bonpoc ans
e JIEKIMOHHBIH |[IpOon3BOACTBO. [[pOoM3BOACTBO UyTryHa U CTaJH. 1.2, OIIK-5.1 px3amena
Kypc CTpoeHHe U KpUCTAJUIM3aLUs METANIIOB. OIIK-5.2 Bonpocs! Ha

3a4€T U3 pasaciia
MAaTCPHUAIOBECIC-
HHC

MeToabl H3rOTOB-

JIEHUS 3ar0TOBOK
M AeTaJIeil JIeKIH-
OHHBII Kypc

(OCHOBBI JIUTEITHOTO TPOU3BOCTBA.

(O6paboTKa METAJUIOB JaBJICHUEM.

CymniHocTs nporecca cBapku. [ledopmanuu u Hanpsi-
PKEHUsI IPU CBapKH. Martepuraiisl 1 ICTOYHHUKH ITHTa-
HISL.

Kiaccudukamms ciocoboB cBapku. CriocoObI cBapKu
rutaBsieHreM. CriocoObl CBapKH JIaBIICHHEM.
[TonsiTrs 1 GU3MYECKHE OCHOBHI ITPOIIECCa PE3aHMs.
Martepuaisl, IPUMEHsEMbIE AJISI U3TOTOBJICHHUS JIE3-
BUITHOTO MHCTPYMEHTA.

BriusiHEE 37IEMEHTOB pEeXHMa PE3aHusI Ha TNIaBHYIO
COCTABIISIFOLITYIO CHITY PE3aHUsSI IIPU TOUCHUHN
MeTatopexxyIne CTaHKH ¥ pabOThI, BEIITOTHAEMBIE
Ha HUX.

CrieninasibHble METO/IbI 00pabOTKN MaTEepHaIOB.
(OCHOBBI TEXHOJIOTUH MAIIMHOCTPOCHHUSL.

OIIK-1.1, OIIK-
1.2, OIIK-5.1
OIIK-5.2

Bomnpock! amns
bK3aMeHa
Bormnpocs Ha
3aueT U3 paszzaena
METO/IbI U3T0-
TOBJICHHSI 3aro-
TOBOK U JleTajnen
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3 |MarepuanoBene- |OnpeneneHue TBEpJOCTH METAIIOB U cinaBoB 1o Me- | OIIK-1.1, OIIK- Bonpocs! mis
HHe U TeXHoJiorus Toxy bpuHens. 1.2, OIIK-5.1 px3ameHa
KOHCTPYKUIHOH- |OmpeneneHne TBepAOCTH MaTepruaioB MeTooM Po- OIIK-5.2 Bormpoc Ha 3a4eT
HbIX MaTEPHAJIOB [KBEJUIA. W3 paszena Ma-
imagoparopHblii  [MHKpPOCKONMYECKHI aHAIN3 (ONITHYECKasi MUKPOCKO- TepHaIoOBEICHNE
Kypc IIHIsT).

AHAITN3 AUarpaMMBI COCTOSHIS Kee30- YIIIePOan-
CTBIX CILIABOB.

MUKpPOCTPYKTYPHBIN aHATN3 YIICPOIUCTBIX CTAJICH B
[PABHOBECHOM COCTOSHUH U X MEXaHHICCKHE CBOM-
CTBa.

IAHATM3 MUKPOCTPYKTYPBI X CBOWCTB YyTYHOB.
Tepmudeckas 00paboOTKa yriiepoIucThIX cTanel. OT-
PKHT, HOpMaJIH3aIlus, 3aKajka.

3MeHeHNEe MEXaHUYECKHUX CBOMCTB 3aKaJICHHBIX CTa-
Iel Mpu OTITyCKe.

CTpyKTypa M CBOWCTBA JISTHPOBAHHBIX U KOHCTPYKITH-
OHHBIX CTaJEH.

L[BeTHBIC METAJLTBI U CIUIABBL.

4 [Metoanl H3roTos- |I3roToBiIeHNe ecyaHo-rauauCTON muTeitHoi hopmer | OIIK-1.1, OITK- Bonpocs! mis
UIEHHSI 3ar0TOBOK [[10 pa3beMHOM MOJIETH. 1.2, OIIK-5.1 px3ameH.

u geraJei 1a6o- |CrieragbHbIE CIIOCOOBI JIUTHS. OIIK-5.2 Bormpocs Ha

PaTOpPHBI Kypc

Br16op TeMIiepaTypHOTO peXXrMa HarpeBa 3ar0TOBOK
repen 00pabOTKON aBICHUEM.

[IpoexTHpOBaHUE TEXHOJIOTUIECKOTO MpoLecca U3ro-
TOBJICHUS ITOKOBKH.

3ydeHue 000pyIOBaHUS M MATEPUAIIOB IS PYYHOM
PJIEKTPOAYTOBOM CBapKH.

M3ydyeHne 21eKTpUIECKUX CBOMCTB CBAPOYHOU AYTH U
XapaKTePUCTHK HCTOYHUKOB €€ MUTAHUS.

M3ydenHne ycTpoiicTBa u paboThl 000pyIOBaHUS IS
ra30BOM CBApPKH.

13yueHne CBOMCTB METaJIOB B CBAPHBIX COCTMHEHU-
STX.

TokapHbIE pe3lbl.

'Y CTpOHCTBO M KMHEMAaTHYeCKasi cXxeMa TOKapHO-
BUHTOPE3HOI'O CTaHKA.

CBepuia, 3eHKEpHI, Pa3BEPTKH.

Dpe3bl.

3MepeHne reoMeTpuYecKuX napaMmeTpoB MPOTSHKEK.
HacTtpoiika TokapHO-BUHTOPE3HOTO CTaHKA Ha Hape3a-
HUST PE3hOBI.

YCTpoiicTBO M HacTpoWKa NENUTEIbHON TOJOBKH HA|
HETOCpEACTBEHHOE, TpocToe U auddepeHmanibpaoe
(CIIO’KHOE) NeNIeHNE.

3aueT U3 pazuena
METOJIBI H3r0-
TOBJICHUS 3aro-
TOBOK U JIeTajiei

KOHTpOJ’lLHLle BOIIPOCHI K 3a4€Ty

1. Kpucrannuueckoe CTpO€HUE METAJIOB, BUJbI KPUCTAIMUECKUX PEHIETOK U UX XapaKTePUCTUKU.
2. MexaHu3M npolrecca KpUCTAINTH3AINHA (aIOTPOITHS, TOIUMOP(H3M, KPHCTaJUTN3AINs YUCTOTO JKele3a).
3. Ypyrast u miactadeckas 1eopmMarnus (HakJel, 3aBUCUMOCTb IIPOYHOCTH OT UCKaKEHUH KPUCTAIITHYECKOI pe-

IICTKH).

4. CrinaBbl, B3aUMOIEHCTBHS KOMIIOHEHTOB B CILIABaX.

5. Jlnarpamma COCTOSTHUS KEJI€30yTIEPOTUCTHIX CIIJIABOB.

6. CTpyKTypHBIE COCTABIISIONINE KEIIE30YTIEPOANUCTHIX CIIABOB.

7. Knaccudukanuys craiel coriaacHO AUarpaMMEl.

8. Kimaccudukarus 9yryHOB COTJIACHO JUATPaAMMBI.

9. Knaccudukanus cranei B 3aBUCIMOCTH OT COJIEP>KaHUs BPEIHBIX MPUMECEH.
10. Cranu 0OBIKHOBEHHOTO KaueCTBa.

11. BiusHue yrneposa U MOCTOSHHBIX IPUMECeH Ha CBOICTBa CTaleH.
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12. Cranu kadecTBEHHBIE H 0COOOBBICOKOKAYECTBEHHEIE.

13. Cranu kadyecTBEHHBIE KOHCTPYKITMOHHEIE.

14. YyryHs! (cepblid, KOBKHA, BEICOKOIIPOYHBIH), CTPYKTYpa U CBOMCTBA.

15. Tepmudeckas 06paboTka (BHIBI TEPMHUUECKON 00paOOTKH), MOTHBIA OT)KHUT.
16. Tuddy3roHHBIH 1 PEKPUCTATUTN3ANMOHHBINA OTXKUT.

17. 3akainka.

18. TnarpaMma H30TSpPMUYECKOTO MPEBPAICHHS ayCTCHHUTA.

19. TlpokanuBaeMoOCTh CTaleH.

20. Hopmanuzanus.

21. XumuKko-TepMuueckas 00padoTKa, IIeMEeHTaIHsI.

22. XuMUKO-TepMUIecKast 00pabOTKa, a30THPOBAHUE U [UAHUPOBAHHE

23. Kimaccudukanus cTajiei B 3aBUCHMOCTH OT COJCPKAHUS YTIICPOIa U JICTUPYIOIIUX JICMCHTOB.
24. Menp, CIUIaBBI MEIU C LIMHKOM.

25. IToMMmUITHUKOBEIE CTUIaBhI (0a00UTHI).

26. ANIOMWHWIA 1 €TO CIUIaBbI, TepMHUYECcKass 00padoTKa.

27. CUIIyMUHBI B JPYTHE ATIOMUHUEBBIC CIUIABBI I (HaCOHHOTO JIMThSL.

28. YcinoBus MpOBEACHUS UCIIBITAHUI METAJIOB Ha PACTSHKCHUE.

29. Y napHas BS3KOCTb.

30. XapaKTepuCTHUKU MPOYHOCTH U MIACTUYHOCTH.

Bonpocs! k 3k3amMeHy

[IpenMeT TeXHOIOT K MaTEPHAJIOB.

JloMeHHOE IPOU3BOACTBO.

CaotictBa MeTaioB. Kpucrammuaeckue u amopdublie Tena. [TomuMopdusm, aHH30TPOITHS.
OO01mure MOHATHS O JINTEHHOM MTPOU3BOJICTBE

KucnopoaHo-koHBEpTOPHOE MPOU3BOACTBO CTAIH.

JledeKThl CTpOCHUS KPUCTALITHICCKUX Tell. JIucaokammm.

W3roroBneHne OTIMBOK B IECYAHBIX (OpMax.

DNeMEeHTBI TOKapPHOTO pe3lia.

MapTeHOBCKOE MPOU3BOJICTBO CTAITH

10. MexaHu3M KpUCTAJIIM3ALUU METAJUIOB U CIJIABOB.

11. Bunsl 1 XapakTEpUCTHKA JTUThS B METAJUITUICCKUE OPMEIL.

12. Cuitsl pe3aHus ¥ MOITHOCTD MPH TOYCHHUHU. TeIUIOBBIC SIBICHUS P PE3AHUU M CMa30YHO-0XJIOKIAFOIIUE KHUJI-
KOCTH.

13. TIpou3BoaCTBa CTAIH B AICKTPOIIEIax

14. XapaxrepucTuka QU3HIECKUX, XHUMHUECKUX, TEXHOIOTHIECKUX U MEXaHNUECKUX CBOWCTB METAJIIOB.
15. MeTtoap!l TOYHOTO JIUTHS.

16. I3HOC ¥ CTOWKOCTh PEKYIINX HHCTPYMEHTOB. MaTepHasl Ui PEXKYIIHX HHCTPYMEHTOB.
17. Metonap! paQHHPOBAHUSI CTATICH.

18. Ympyras u mactugeckas aedopMary, pa3pyieHne METaJlIoOB U CIUIaBOB.

19. OcHOBEI 00paOOTKHM METAIUIOB IaBJICHUCM.

20. [Tpon3BOANTEIBHOCTH U BEIOOP PEKUMa PE3aHHsI.

21. Haksen, BO3BpaT U peKpUCTAILIU3ALNS.

22.O0mue cBeIeHHs U BUIBI TEPMUYIECKON 00pabOTKH KeNe30YTICPOIUCTHIX CILIABOB.
23.TIpoxkarka.

24. Knaccudukanus 1 0003HaUYESHUS METAJUIOPEKYIIIUX CTAHKOB.

25. TBepIOCTh U METOJIBI UCIIBITAHUS HA TBEPIOCTD

26. OTXHT TIEpBOTO poAa.

27. Bonouenue.

28. IIpuBozp! Mepenadn 1 3IeMEHTapHbBIE MEXaHU3MbI METAIUIOPEKYIIUX CTAHKOB.

29. KoMnoHeHTHI 1 (a3bl B CIUIaBax JKeje3a ¢ YriIepoaoM.

30. Hopmanuzarusi.

31.TIpeccoBanue.

32. O6paboTKa METAIIOB HA TOKAPHO-BUHTOPE3HBIX CTAHKAX.

33. JluarpamMma COCTOSIHUS JKeIe30-1IEMEHTHT.

34.3akanka craneil.

35. CBoOOTHAS KOBKA.

36. 06paboTKa HA CBEPIWIBHBIX U PACTOYHBIX CTAaHKaX.

37. BousiHue yriiepoa v MOCTOSHHBIX IpUMecel Ha CBOWCTBA CTaJICH.

38. OTyck 3aKajeHHOH CTalu.

39. O6peMHas 1 TUCTOBAS IITAMIIOBKA. 271
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40. O6paboTka Ha (hpe3epHBIX CTAaHKAX.

41. Knaccudukanus yriaepoaucTeix ctaneid. Ctaim 0ObIKHOBEHHOTO KaueCTBa M KaueCTBEHHBIE
42. OTXHT BTOPOTO pojaa

43. ®duzndeckas CyInIHOCTh Tporiecca cBapku. Kiaccudukarusi.

44. YHUBEpCaATbHBIC NETUTEIHHBIC TOTOBKH.

45. Cepbie YyTyHBI.

46. HerpanuunoHHbBIE BUIBI TEPMUIECKOH 00pabOTKH.

47. CymHocCTb c1ioco00B CBapKH ILIABICHHEM.

48.00paboTKa Ha CTPOTANBHBIX, TOJOEKHBIX U MPOTSHKHBIX CTAHKAX.

49. CymHoCTb JISTUPOBAHUS XKEE30yTIICPOIUCTHIX CIIABOB.

50. KoBkue uyTyHBI.

51. PyuHsIe, IyroBEIE CIIOCOOBI CBAPKU

52. CBenenus 0 3y0OOHape3HAUH.

53. CymHOCTh mporiecca mpou3BoacTBa ctaiu. CrocoObl MPOU3BOACTBA.

54. BBICOKOIIPOYHBIE UYTYHBI.

55. ABTOMaTHYecKas ¥ MoJfyaBTOMAaTHIeCcKasi CBapka Mo (hIIFOCOM.

56. 006paboTka abpa3sMBHBIMUA MaTepHaIaMH.

57. CTpouTenbHbBIE CTAIH.

58. VI3MeHeHus CTPYKTYPBl U MEXaHUYECKUX CBOMCTB 3aKaJICHHBIX CTajell Mpu OTIyCKe.
59. AproHo-ayroasi cBapka BOJIb(PaMOBBIM JIEKTPOJIOM.

60. DrexkTpodU3NIECKUE METOIBI 00PAOOTKHU CTATCH.

61.1lenp u 3a1a4¥ JUCIUIUIMHBI MAaTEPHATIOBEACHUE W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEPUAIOB M TEXHOJIOT S
KOHCTPYKIMOHHBIX MaTCPHUAIIOB

62. IleMeHTyeMBbIE CTaIH.

63. KpaTkas xapakTeprCTHKAa METOIOB TIOJTYYEHHUS OTIHBOK.

64. I1na3meHHas cBapka.

65. Yirydiaembie CTaJIH.

66. [IpenMytIecTBO M HEAOCTATKH KHUCIOPOIHO-KOHBEPTOPHOTO W MAPTEHOBCKOTO CIIOCOOOB MTPOU3BOJICTBA CTAIH.
67. I3MeHeHne CTPYKTYpPbI U CBOWCTB METAJUIMYECKUX CIUIaBOB IIPH TUTACTHYECKOM Ae(hOpMUPOBAHHH.
68.T'a3oxucaopoaHas cBapka U pe3ka METaJlIoB.

69. PeccopHo-TIpyXUHHbBIE U MOAIIUITHUKOBBIE CTAJIH.

70. MeToap! M3TrOTOBJICHHS AETalIeH XOIOHBIM 1e(hOPMHUPOBAHUEM.

71. XapaxkTepHucTuKa 3JIEKTPOLUIAKOBOH, 3TIEKTPOHHOIYYEBON U JTa3€pHON CBapKH.
72.IlapameTpsl pexxuMa pe3aHus Ipy TOYSHUH, CBEPIICHNH U (ppe3epoBaHHH.

73. IHCTpyMEHTAIILHBIC CTATH U MaTCPHUAIIEIL.

74. DNeKTPOKOHTAKTHAs CBapKa .

75. Cranu co crienraabHBIMHA CBOMCTBAMMU.

76. O60opynoBanue 1t 00pabOTKH METAIOB JIaBJICHUEM.

77.I1opoiKoBBIE U KEpAMUYECKHE MaTepUaJIbl.

78. CBapouHbIe MaTepHalibl 1 000pyAOBaHHE.

79.11BeTHBIC METAIIIBI M CIUIABBI HA OCHOBE THUTAHA M ATIOMUHUS.

80. Cxembl 00pabOTKH 1 KilacCU(HUKALMS JBIKCHUI B TIpoLiecce pe3aHust

81. [TomumepHbIe, KOMIO3UIMOHHBIC M HAHO MaTEPHAIbI

82. CtpoeHue CBapHOTO MIBA.

83. XapakTepHucTHKa CTPYKTYP YIIICPOIUCTHIX 3aKaJCHHBIX M OTITYIICHHBIX CTAJCH .

84. lIBeTHBIC METAIUIBI M CIUIABBI HA OCHOBE MEH U ATFOMUHHUSL.

3.2 Kpumepuu ouenku 3Hanuit cmyoeHmoe

3uanusa, ymeHus, HAGLIKU CMYOeHmd HA  9K3AMeHe  OYEHUBAIOMCA  OYEHKAMU:  «OTIMIHOY,
«XOPOIIOY», KYAOBIECTBOPUTEIHHOY, «HEYIOBICTBOPHTEILHOY.

Jnst mormycka K 9K3aMEHY HEOOXOIHMMO BBINTOJHHUTH M YCIICIIHO CAATh OTYETHI 10 BCEM JIAOOPATOPHBIM
paboTaM, BBIIIOJIHUTE BECh 00BEM CaMOCTOSTENBHON MHANBHUAYaIbHOM paboTh! (pedepar u camocTosTensHast pabo-
Ta — 2 CEMECTP) U UMETb TOJIOKUTEIILHBIE OLIEHKH MPU TEKYIIIEM KOHTPOJIE (aTTeCTalluHn).

3nanus, ymeHus, HABLIKU CMYOEHMA HA IK3AMEHe OYEHUBAIOMCS OYEHKAMU: «OTIUIHO» - [3-15,
«xopomoy - 10-12, «yIOBIETBOPUTENBHOY - 7-9, «HEYAOBIETBOPUTENBHOY - ().
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3adeT MpoCTaBIISAETCS:

- €CIIM CTYHEHT obJylajaeT 3HAaHWAMH IPOTPaMMHOTO MaTrepHaya, NpaBWIFHO (OpMyIHpyeT OCHOBHBIE
HOHATHSA, NPUBOMUT NPUMEPHI; YUYMTHIBAETCS TEKyIlas YCIIEBAeMOCTh B TEUEHHE CEMECTpa IIPU BBIIIOIHEHUH
KOHTPOJILHBIX paloT, pelIeHn: 3a/1a4 U TecTupoBanue (5 6ayios);

3auer He MPOCTABJIACTCA:

OI_ICHI/IBaHI/IC CTYACHTA HA 3a4YCTC

- €CJIn CTYACHT HEBCPHO HACT OIMPCACIICHHSA, MMCCT OTPULATCIIbHBIC PE3YJbTAaThbl IMPHU BbIIIOJHCHUU

KOHTPOJIbHBIX pa60T, peuicHuu 3aaay.

WBankaTopsl JOCTHKCHHUS KOMITICTCHIIUN

Pesynbrar
(OIIK-1.1, OIIK-1.2, OIIK-5.1 OIIK-5.2
3ayera
«3a4TCHO» OOy4Jaronuiics IMOKa3aJl 3HAaHHsS OCHOBHBIX IIOJIOKEHHMH yYeOHOW IMCUMIUIMHBI, YMEHHE De-
(16 6amtoB)

[IaTh KOHKPETHBIC MPAKTUYCCKUEC 3aJ1a4YH, MPEIYCMOTPECHHBIC paboyeii MporpaMMOii, OPUCHTH-

POBAaThCS B PEKOMEHIAOBAHHOW CHPABOYHON JUTEPATYPE, YMEET MPABUIBLHO OICHUTH MOJTYICH-

HbBIC PC3YIbTAThI PACYCTOB MJIH SKCIICPUMCHTA

«HE 3a4TEHO»
(0 6ayoB)

IIpu oTBeTe 00YYAIOMIETrOCs BBIIBHINCH CYIICCTBEHHBIC MPOOEbl B 3HAHMIX OCHOBHBIX ITOJIO-

PKeHUH V‘-Ie6HOI71 JUCIUIIIIMHBI, HCYMCHHC C ITOMOMIBIO MPETIOAaBaTC/Id MOJYYNUTH IMPABHUIBHOC

pellIeHre KOHKPETHOM MPaKTHYECKOM 3aJadd M3 4YMclia MPEIYCMOTPEHHBIX pabodYei Imporpam-

MOM y4eOHON AUCIUIIINHEI

OueHueaHue cmy()eHma HA 9K3aMeHe

Onenka

Bbaniasl

MuaukaTopsl AOCTUKEHUS] KOMIIETEHIIUN
(OIIK-1.1, OIIK-1.2, OIIK-5.1 OIIK-5.2

«OMJAUYHO»

25-20

CTYACHT 00J1afaeT TITyOOKUMH U IPOYHBIMHU 3HAHUAMH IIPOTPaMMHOTO Ma-
Teprana; Ipu OTBETE MPOAEMOHCTPHUPOBAT HCUEPIIBIBAIOIIEE, TOCIIEIOBA-
TEIBHOE M JIOTHYECKU CTPOHHOE M3JI0KEHHE; TPABUIBHO CHOPMYTHUPOBAI
MOHSATHUS W 3aKOHOMEPHOCTH T10 BOIIPOCY; MCIIOJIB30Bal IPUMEPHI U3 J0-
MOJTHUTEILHOM JTUTEPATyPHI M IPAKTHKH; CAETIAN BBIBOJ IO U31aracMOMY
MaTepHally; 3HaeT aBTOPOB — HCCIIEAOBATENCH M0 JaHHOH pobieme

«xopouto»

20-15

CTYZCHT O0OJamaer [JOCTaTOYHO IIOJNHBIM 3HAHHEM MPOTPAMMHOTO
MaTepHajia, €ro OTBET IPEACTAaBISICT TPAMOTHOE H3JIOKEHHE YIeOHOTO
MaTepHajia 10 CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHBIH HETOYHOCTH B
(hOpMYIHPOBAHWN TOHATHH; TIPABIJIBHO MPHUMEHEHBI TEOPETHICCKHE
[M0JIO’KEHUS, IOATBEPKACHHBIE TPUMEpPaMU; ClIeJaH BBIBOJ

«yoosnemeopu
MenbHO»

15-10

CTYZCHT HWMeEeT OOIWe 3HAHWA OCHOBHOTO Martepuaia 0e3 YCBOCHHS
HCKOTOPBIX CYIICCTBEHHBIX MMOJIOKEHUIT; POPMYIUPYET OCHOBHBIC ITOHSATHUS
C HEKOTOpPOM HETOYHOCTHIO; 3aTPyAHAETCS B IPHUBEIECHUU MPUMEPOB,
[OITBEPKIAIOLIUX TEOPETUUECKHE MTOJI0KECHHUS;

«HEey0081emeB0-
PUMENbHO»

CTYZCHT HE 3HAaeT 3HAYMATEIBHYI0O YacTh MPOTPAMMHOTO MaTepHaa;
TOITyCTHJI CYIIECTBEHHBIE OMIMOKH B TPOIECCE H3JIOKCHUS; HE yMeeT
BBIJICIIUTH TIIABHOE U CAENATh BBHIBOJ; IPUBOIUT OIIMOOYHEIE ONPEICTICHHUS,
00beM 3HAHWH HEIOCTATOYCH JUIS YCICNTHOW najbHeWmed ydeObl W

MpoQeCCUOHATBHON NeSITEIbHOCTH

OcHOBHasi OLIEHKa, HJyIlas B BEIOMOCTb, CTYJICHTY BBICTABISCTCS B COOTBETCTBHHM C OalIbHO-
peituHroBoit cucteMoil. OCHOBOM IJIst OIPEAETICHUS OLICHKH CIYXHT YPOBEHb YCBOCHHUS CTyJEHTaMU MaTepHaa,
MIPEAYCMOTPEHHOTO JaHHOH paboyel mporpaMMoin.

AxTHBHas pa0OTa Ha NMPAKTUYECKUXH JIAOOPATOPHBIX 3aHATHAX, a TaKXKE IPH BBIOJIHEHUH CaMOCTOS-
TeJIbHOU PaboTHI (pedepar), OLEHUBASTCS CISAYIOMAM 00pa3oMm.

23



AxTHBHas paboTa Ha MPAKTHYECKUX 3aHATHAX OL[CHUBACTCS JACHCTBUTEIBHBIM YHCIOM B HHTEpBaie oT 0
1o 8 o opmyiie:
Ilp.akTuBH . ,
_ O1m.aKTHBHOCTH = — 8(1)
[Ip.o6mee
I'neOy. akmusnocmu - oneHKa 3a akTUBHYIO padoTy;
Ip.akmuer - KOTMYECTBO MPAKTUUCCKUX 3aHATHIA MO IPEAMETY, Ha KOTOPBIX CTYACHT aKTHBHO
paborai;
Ip.ob6wee — obIIEE KONMMIESCTBO MPAKTUICCKHUX 3aHATHH 110 H3Y4aEMOMY MPEIMETY.
MaxkcumanbHas OICHKA, KOTOPYIO MOXET MOIYYHUTh CTYACHT 3a aKTUBHYIO paOOTy Ha NPaKTHYECKUX
3aHATHUAX PaBHA 0.
AKkTuBHas paboTa Ha JTabOPAaTOPHBIX 3aHATHSX YYUTHIBACT IMPOLCHT BBHIMOJIHECHUS Ta00paTOPHOM pabOTHI
Y 3aIUTy oT4eTa 1o Hell. OleHuBaeTcs AeHCTBUTEIbHBIM YUCIOM B HHTEpBase oT 1 10 3 mo Gopmyrne
OO61ee KOJIMYECTBO OAITIOB, MOJIYYEHHOE 32 BBHIMTOJHEHUE M 3aIIUTY J1abOpaTOpHBIX paboT (oT4eTa) MO-
JKET COCTaBIATh 42 GaoB

MupaukaTopbl JOCTUKEHUS] KOMIIETEHIIUN
OLICHKA (OIIK-1.1, OIIK-1.2, OTIK-5.1 OIIK-5.2

LOTIMHHOY .Ha6ODaTODHLIe 3aJlaHus BBINNOJHCHBI B ITIOJTHOM 06’LCMC., MPHUBEJICH TEOPETUUCCKUI pacueT U

3 bamnos 000CHOBaHNE IPUMCHCHHBIX METOAOB U CPCIACTB

«XOpOoLIOo»

(2 6ama)
JlabopaTopHBIC 33JaHUS BBHIIOJHCHBI B TIOJTHOM 00bheMe, MMEIOTCS MPOOEIbl M HETOYHOCTH B

TCOPECTUYCCKOM pacyceTe UJIn B 000CHOBaHHE OPUMCHCHHBIX METOAOB U CPCIACTB

«KYAOBJCTBOPUT

CJIIBHO» Ha60|zaT0[2HLIC 3aJaHus BBINNOJIHCHBI B TTIOJTHOM 06’LCM6, MMEIOTCS OIIHUOKY B TCOPECTUYCCKOM
( 1 6am1a! PacycTeC Ui B 000CHOBaHMHI OPUMCHCHHBIX MCTOJAOB U CPEACTB

AXTHBHOCTh CaMOCTOSITCIHLHOM pa60Ta npeayCcCMaTpuBacT HAIMCAHUC pe(bepaTa " JOKJIaJ Ha IpaKTU4C-
CKOM 3aHsTHH. OHGHI/IBaGTCﬂ HeﬁCTBHTGHLHLIM YHUCJIIOM B MHTEpBAJIC OT 0 a0 5 mo Q)opMyne

MunukaTopbl JOCTUKEHUS] KOMIIETEHIIUN

Ouenka (OIIK-1.1, OIIK-1.2, OIIK-5.1 OIIK-5.2
LOTIMIHO» 1) IOJIHOE PACKPBITHE BOIIPOCa,
5 Gauos 2) yKa3aHHE TOYHBIX HA3BaHUH W ONpeIeICHHUI;
3) OpaBriIbHAS QOPMYIHPOBKA HOHATHI U KATETOPUIA;
4) CaMOCTOSTENBHOCTE OTBETA, YMCHHE BBOJWTH M HCHOJIB30BAaTh COOCTBEHHBIEC KIac-
cuduKauy ¥ KBaau(UKaNUY, aHaIU3UPOBATh U JeNaTh COOCTBEHHBIC BHIBOJBI 110 pPaccMar-
[PUBaEMOM TeMe;
5) UCIIOJIb30BaHNE JOIOIHUTEIbHON IUTEPATYPhl U UHBIX MAaTEPHUAJIOB U JIp.
«XOPOIIO»
(4) 1) HEJOCTaTOYHO MOJIHOE, 10 MHCHHMIO MIPEIOIaBaTes, PACKPBITHE TEMBI;
2) HECYIIIECTBCHHbIC OIIMOKU B ONPEACICHUH OHATHH, KATETOPUH U T.II., KApJAUHAILHO
HE MEHSIOUIUX CYTh M3JI0KCHUS;
3) UCIIOJIb30BaHKE ycTapeBleil yueOHOU AuTepaTyphl U APYTUX UCTOYHUKOB;
4) HECTIOCOOHOCTh OCBETHUTh MPOOIEMATHKY YICOHOW AUCITUIUINHEL U IP.
«YIOBIICTBOPHUT
eNbHO 1) OTPaKCHHUE JIMIIb OOLIEro HANpPABJICHUS W3JI0KEHHS JICKIMOHHOIO MaTepyana U Ma-
3) TepHalla COBPEMEHHBIX YYeOHUKOB,;
2) HaIMYMe JOCTATOYHOIO KOJMYECTBA HECYLIECTBEHHBIX MM OJHOM-IBYX CYIIECTBEH-

HBIX OLINOOK B OIIpe/ICICHUH TOHATHH U KATCTOPHH U T.I1.;

3) HECTIOCOOHOCTh OCBETUTH MPOOIEMATHKY YICOHOW AUCITUIUINHEL U JP.
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KHCYJAOBJICTBOP
HUTCIBHO»

1) HEPACKPHITHIE TEMB;
(0) 2) GOJIBIIOE KOJUIECTBO CYMIECTBEHHBIX OMUOOK;

3) OTCYTCTBUC yMeHI/Iﬁ 1 HABBIKOB, 0003HAYECHHBIX BEIIIE B KAYE€CTBE KPUTCPUCB BbI-
CTAaBJICHUA IOJIOKHUTCIBHBIX OLICHOK JIP.

MaxkcumaabHO€e YMCI0 0alIJIOB 32 aKTUBHOCTH MOJKET COCTABIIATE — 55

C memnpio OepaTUBHOTO M OOBEKTHBHOTO KOHTPOJIA 3HAHHUM, B TOM YHCIIE HTOTOBOTO, pa3padoTaHbI rpa-

CI)I/I‘{CCKI/IQ TECTHI 110 PA3JIMYHBIM pasaciaM U TEMaM TUCHUIIINHBI.

TecThl cocTaBieHBl Ha OyMaKHBIX M AJIEKTPOHHBIX HOCHTENAX (KOMITBIOTepHas Bepcus). B mpemmarae-

MBIX OJIOKax TECTOB HEOOXOIMMO BHIOPATh MPABUIIBHBIN OTBET: Ha OJIaHKaX 00BECTH KPY)KOYKOM, a HA MOHHTOPAxX
KOMITBIOTEPOB HAXaTh KypCOPOM KHOIKY MPAaBHIBHOTO OTBETa. B KOMIBIOTEPHOI BEpPCHU TECTHPOBAHUS COCTAB-

JICHa
11y1o

InporpaMma, KOTopad 1mo pe3yjibTaTaM OTBECTOB YUallUXCAd ONCPATHUBHO BBIBOJAUT Ha MOHUTOP PE3YyJIbTHPYIO-
OLICHKY IO 3HAHUAM JAaHHOI'O pa3aciia. CooTBeTCcTBHE MPOLCHTAa MPABUIIbHBIX OTBCTOB B TCCTC BLICTABJISAC-

MOH OlleHKe (KOMITBIOTEpHAsl BEpCHsl) 3aBHCUT OT IPOLICHTa MPaBHILHEIX 0TBeTOB. OneHkano 50% HeyaoBIeTBO-
putrensHo; 10 70% ynoBuneTBoputensHo; 10 90% xopomo; Beiie 90% oTiudHO

Pe3ynbraThl TECTUPOBAHUS OLICHUBAIOTCS ACHCTBUTEIHLHOM YUCIOM B MHTEpBaiie oT 0 10 4 mo gopmyie:
_ Ywcio mpaBMIIBHBIX OTBETOB .
- Om.tecTup = 4(2)
Bcero Bompocos B Tecte
I'meOy.mecmup.- onieHKa 3a TECTUPOBAHNE.
MaxkcumanvHas onieHKa, KOTOPYIO CTYJCHT MOXET MOJIYYHTh 32 TECTUPOBAHKE paBHa 4.

OueHNBaHUE CTY/ICHTA 11O OaTLHO-PEHTHHTOBOI CUCTEME AUCIMIUINHEI « T€XHOJIOTHS pEMOHTa MAIIUH»:
OO1mas oyenxa 3HAHUH TIO KypCY CTPOMTCS ITyTEM CYMMHPOBAHHUS YKA3aHHBIX BBIIIE OLICHOK:
Onenka = Onenka aktuBHOcTH + On.tectup + Ou.nkx3amen +On.3auera

Beuay sToro o0mias omeHka npeacTaBiseT coooi nerictButenbHoe ncio ot 0 go 100. Otmngno - 100-

75 6amnnos, xopoto - 74-50 GayioB, YAOBIETBOPUTENBHO - 50-25 0amioB, HE YAOBIETBOPUTENBHO - MEHbBIIE 25

6arioB..
3.2. OuieHOUHbBIE CPECTBA ISl IPOBEICHHS TEKYIETO KOHTPOJISI 3HAHHH 10 JUCIUILINHE
Kapma oyenounvix cpedcme mekywezo KOHmMpOia 3HAHULL N0 OUCYUNTUHE
Ne n/n| Paznen aucumruinael | Kontponupyemsle qunakrudeckue enu- [Konrponupyemsl|  Jlpyrue oneHOYHbIE
HUIIBI € UHIUKATOPbI cpexacTBa**
JIOCTHKECHUS
. BUJL KOJI-BO

KOMITETEHINH

(vn mX gacTu)
1 MartepuajioBenenue (O6me cBenenus o metamiax. Meran- |OIIK-1.1, OIIK- | Onpoc 1
JIEKIIMOHHBIA Kype  [Typrudeckoe npoussoacTso. [lpous- (1.2, OIIK-5.1 pedepar 1

BOJICTBO UyT'yHA M CTaJIH. OTIK-5.2

CTpoeHHE U KPUCTAIUIA3AINS METAILIOB.
Jleopmanust u pa3pyuIcCHHE METAJIIOB.
CTpoeHHE METAJUINIECKUX CIUIABOB H
TMarpaMMBbl COCTOSTHUSL.

Tepmudeckas 00paboTKa yriaepoIuCcThIX
CTaJIcH.

KOHCTPYKIIMOHHBIC CTaId M YYT'YHBI.
I{BeTHBIC CIIJIABBI.

Hemeramuindyeckne MaTepratbl i

[J1aCTMACCHI.
HaHOCTPYKTYpHBbIE ¥ KOMIIO3UTHBIE
MaTepuabl.
2 MeTtoabl H3roToBje- (OCHOBBI IUTEHHOTO MPON3BOCTBA. OIIK-1.1, OIIK- | Ompoc 1
HHSl 3aTOTOBOK M O06paboTKa METAJIIOB IaBJICHHUEM. 1.2, OTIK-5.1 pedepar 1

imerasieit Jekuuon-  (CymiHoCTh nporiecca cBapku. ledop-

HBII Kypc Maluy 1 HalpsDKEHHs Ipy cBapku. Ma-




TEPUATBI U UCTOYHUKHU TTHTAHHUS.
Kiaccugukamnus crmoco0oB CBapKH.
Crioco0b1 cBapkH TiaBieHneM. Croco-
OBI CBApPKH JaBIICHUEM.

[ousTHs M PU3UUECKHE OCHOBBI MPO-
[iecca pe3aHusl.

Marepuainbl, IPUMEHSIEMbIE ISl U3r0-
TOBJICHUSI JIC3BUHOTO HHCTPYMECHTA.
BiusHEE 3IEMEHTOB PEKUMa Pe3aHHus
Ha TNIABHYIO COCTaBJISIONIYIO CHITY pe-
3aHUS TIPU TOYCHUH

MeTamiopeKyIIue CTaHKA U PabOThI,
BBIMOJTHSACMBIC HA HUX.

CrienraabHbIE METOJIBI 00pa0OTKH Ma-
TepUaJIoB.

OCHOBBI TEXHOJIOTUH MAITHHOCTPOCHHSL.

OIIK-5.2

MatepuaJjioBeiecHHe
U TeXHOJIOTUsl KOH-
CTPYKIHOHHBIX Ma-
TepHaJIoB J1abopa-
TOPHBINA Kypc

OmnpezneneHne TBEPAOCTH METAIUIOB U
CIUIaBOB IT0 MeTONy bpunes.
OmnpezneneHre TBEPAOCTH MaTEPHAIOB
MeTosioM Pokgeria.
MUKpPOCKOITMYECKHH aHann3 (onTuye-
CKasi MUKPOCKOTIHSA).

AHaJIN3 AUarpaMMbl COCTOSIHUS JKeJIe30-
YTJIEPOAUCTBIX CIUIABOB.
MUKPOCTPYKTYPHBIA aHAIIU3 YTIIEPOAH-
CTBIX CTaJIe B PABHOBECHOM COCTOSTHUU
1 NX MEXaHUIECKHE CBOUCTBA.

AHaIIN3 MUKPOCTPYKTYPHI U CBOHCTB
YyTYHOB.

Tepmuueckas 00paboTKa yriIepoauCTBIX
ctasieid. OT>KUT, HOpMalu3alus, 3aKal-
Ka.

3MeHeHre MEXaHMYECKUX CBOMCTB
3aKaJeHHBIX CTaJlel MpH OTITYCKE.
CTpyKTypa 1 CBOMCTBA JIETHPOBAHHBIX
1 KOHCTPYKIIMOHHBIX CTaJIeH.

[{BeTHBIC METAIIJIBI M CIUIABHL.

OIIK-1.1, OIIK-
1.2, OIIK-5.1
OIIK-5.2

Ompoc

MeToabI U3rOTOBJIe-
HHS 3aT0TOBOK M
imeTaneit 1aboparop-
HBIIKYypC

3roToBIEHUE TIECUAHO-TVINHUCTON
TTUTEHHON (OPMBI IO pa3beMHOMN MO/Ie-
T,

CrieraabHBIe CITOCOOBI JTUTHS.

Br100p TeMIepaTypHOTO pexXrMa
HarpeBa 3aroTOBOK Iepell 00paboTKOM
TaBIICHUCM.

[IpoekTHpOBaHKE TEXHOJIOTUICCKOTO
poIiecca H3rOTOBJICHUS IOKOBKH.
M3ydenue 000pyIOBaHUS U MATECPUAIOB
IUTS PYYHOM DJICKTPOAYTOBOY CBApPKH.
3yueHue 37eKTPUUECKHUX CBOWCTB CBa-
[POYHO¥ TyTH U XapaKTePUCTUK UCTOU-
HIKOB €€ TTHTaHHS.

M3ydenue ycTponcTBa U paboTH 000-
PYIOBaHUS LIS Ta30BOI CBApKH.
3yueHue cBOMCTB METAJIIIOB B CBap-
HBIX COCTUHCHUAX.

ToxapHbIe pe3Lbl.

'Y CTpOWCTBO M KHHEMATHYCCKas CXeMa
TOKapHO-BUHTOPE3HOTO CTaHKA.
CBeplia, 3cHKEPBI, Pa3BEPTKH.

Dpe3sbl.

OIIK-1.1, OIIK-
1.2, OIIK-5.1
OIIK-5.2

Ompoc
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3MepeHre reOMETPUIECKHX MapaMeT-
[POB MIPOTSIKEK.

HacTtpoiika TOKapHO-BUHTOPE3HOTO
CTaHKa Ha Hape3aHWs pe3bObI.
'YCTpONCTBO M HacTpoilka eNUTEIbHOM
TOJIOBKH Ha HETIOCPEICTBEHHOE,
MPOCTOE u mudhepeHIanTbHOe
(cI103HOE) JeNICHHE.

.1. KoHTpO/1bHBIE BONPOCHI M 321aHUSA

Paznen marepuanoBenenne

. Kpucrannueckoe crpoeHne MeTaIoB, BUbl KPUCTAJUIMYECKUX PELIETOK U MX XapaKTEPUCTHUKH.
. MexaHu3M nporecca KpUCTALIH3AIH (QIIOTPONHS, TOTUMOP(U3M, KPUCTATIM3ALMS YUCTOTO JKENe3a).
. Ynopyras u mnactuueckas nedopmanus (Hakier, 3aBUCHMOCTb TPOYHOCTH OT UCKAKEHUH KPUCTAIIIMYECKON PEILIETKH).
. CrinaBbl, B3aUMOJIEHCTBHS KOMIIOHEHTOB B CILIaBaXx.

. uarpamma cOCTOSIHUS XKeJIe30yIIIePOAUCTBIX CILIABOB.

. CTpyKTypHBIE COCTaBIISIOIINE JKEIE30yTIIEPOIUCTHIX CIIJIABOB.

. Knaccudukauus crasneii cornacHoO quarpamMmel.

. Knnaccuguxanus 4yryHoB coriacHO JuarpamMMbl.

. Knaccuduxkanus craneii B 3aBUCUMOCTH OT COJICPYKAHUS BPEAHBIX MPHUMECEH.

. Cranu 0OBIKHOBEHHOT'O KauecTBa.

. Biusinue yrnepoza v mocTOSTHHBIX MPHUMECEH Ha CBOWCTBA CTaJlei.

. Cranu xauecTBeHHbIE U 0COOOBBICOKOKaUECTBEHHbIE.

. Cranu KauecTBEHHbIE KOHCTPYKIIMOHHBIE.

. UyryHsl (cepblii, KOBKHii, BHICOKOIIPOYHBIN), CTPYKTYpa U CBOWCTBA.

. Tepmuueckast 00paboTka (BUABI TEPMUYECKOH 00PaOOTKH ), TIOTHBINA OTXKHT.

. Aubdy3uOHHBIN U PEKPUCTAILTH3ALMOHHBIN OTHKHT.

. 3akanka.

. AuarpamMma U30T€pMUYECKOro MPEBPALICHUS ayCTEHUTA.

. [IpoxanuBaemocTh cTane.

. Hopmanuzanus.

. XMMHKO-TepMUYecKasi 00paboTKa, IIeMEHTAaIHsI.

. XUMHKO-TepMHYecKasi 00paboTKa, a30THPOBaHKE U IUAHUPOBAHNE

. Kimaccuguxanus craneil B 3aBUCUMOCTH OT COAEPXKAHUS yrilepoa 1 JIETHPYIOLUIUX JIEMEHTOB.
. Menp, cruiaBbl MeId C IUHKOM.

. HommumnHukoBbIe criiaBbl (6a00UTHI).

. AJFOMUHHH ¥ €rOo CIIJIaBbl, TEpMUUEcKas 0OpaboTka.

. CWUTyMUHBI ¥ IPYTHE aTIOMUHUEBBIE CIIIABHI A7 (PaCOHHOTO JIUTHSL.

. YciioBus IpOBEIEHNS UCIIBITAHNH METAJJIOB Ha pacTshKEHUE.

. YnapHas BSI3KOCTb.

. XapaKkTepUCTUKH NPOYHOCTH U IJIACTUYHOCTH.
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Pa3;1en MCTOI[BI HU3roTOBJICHUA 3arOTOBOK U z[eTanefI

. UTo Ha3bIBAIOT JTUTEUHBIM ITPOU3BOJICTBOM

. Yrto Takoe OTIMBKa

. VI3 kakux MaTepuaaoB U3TOTOBJISIOT OTIMBKU

. HazoBure ocHOBHBIE 3TaITBI MpoOIIECcCa U3TOTOBIECHUS OTIMBOK.

. [Hopsmok u3roroBieHus NUTEHHON HOPMBI.

. Uro BKIFOYAET B c€0S MOJEIBHBIN KOMIIIEKT

. TpeGoBanwmsi, MpeIbIBISIEMbIE K MOJIEIIH.

. Uro Takoe ycagka

. YcioBusi, KOTOpbIe HEOOXO0AUMO YYUTHIBATh IIPH U3TOTOBICHUH MOJIEIIH.

. Marepuansl 7151 H3rOTOBIIEHUSI MOJENEN U CTEPIKHEBBIX SIIITHUKOB.

. Uro Takoe CTepHEBBIC 3HAKU

. Jnst yero nmpepnasHayeHa npeaMoAeNbHAas IINTa

. Kakyto posb BBINONHSIOT OIIOKU

. JlutaukoBas cuctema. OnpeseneHue.

. 1151 4ero MpUMEHSIFOT CTEpP KHEBBIC H (DOPMOBOYHBIC CMECH

. Matepuanbl, 13 KOTOPBIX U3TOTOBIISIFOT CTEP>KHEBBIC U ()OPMOBOYHBIE CMECH.
. Kakumu cBoiicTBamu J0DKHBI 0071a1aTh POPMOBOYHBIC M CTEPKHEBBIE CMECH
. Kax paznenstiror popMOBOYHEIE cMeCH TI0 3HAYCHHIO

. Uem 00IUIIOBOYHAS CMECH OTIHMYAETCS OT €AUHOM M OT HAIIOJHUTEIHHOM

O 01N N A WK —
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20.

21

51

71.
72.
73.
74.
75.
76.
71.
78.
79.
80.
1.
82.
&3.
&4.

W3 kakux 371€MEHTOB COCTOUT JIMTHUKOBAsS CUCTEMa

. UTo Takoe BBIIOP
22.
23.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

Kak paboraer nuiakoyiaoBHUTENIb

Kakue cnienmanbublie criocoObl tuThst Bel 3HaeTe24. Uem onpenenseTcs BbIOOp criocoba crenuanbHOro JUThs
Yro siBnsieTcs HanOosee BaKHBIM JOCTOMHCTBOM CHEHATIBHBIX CIIOCOOO0B JINTHS M OYEMY

THnbl KOKWIEH, UX UCTIOIb30BaHUE.

Kakwue pakTopbl BIHSIOT Ha CPOK CIYKObI KOKHIIS

ITocnenoBaTebHOCTH ONEpanuii IPH 3aIMBKE B METAUINUECKUE (DOPMBI.

C 4eM CBsI3aHO MOBBIILICHHE MEXaHUYECKHX CBONWCTB OTJIMBKH IPH 3aJIUBKE B KOKWIIb

13 KakuX KOMIIOHEHTOB COCTOUT 000J104KOBast hopma

Kak mony4aror 0605104Kk0BYHO hopmy

Kak ynansercs nznumssas ¢popMoBodHas cMech Ipu OyHKepHOM criocobe

Kakum crioco6om ycTpaHstoT kopoOsieHHe 0007049KOBIX (hopm

UYro Takoe BhIIUIaBIsIeMasi MOJIETb, €€ COCTaB

Kak rotoBsT ¢opMbl 110 BBHIIIABIIEMBIM MOAEITSIM?

Y naneHue MOJIeIbHOTO COCTaBa U3 OPMBI.

UYem obecrieunBaeTcst BEICOKas TOYHOCTH OTJIMBOK IPH CIIOCO0E MO BBIIABISIEMBIM MOIEISIM

OCO0EHHOCTH OTIMBOK, U3rOTAaBINBAEMbIX JIUTHEM I10/]] IABIICHHEM.

MamvHs! U1 TUTHS IO/ JaBJIEHHEM.

JInTee mox 1aBlIEHHEM B MAIMHE C XOJOJHOW KaMEPOHU.

Kak popmupyercst oTiMBKa MpH HEHTPOOESIKHOM JTUTHE

ITouemy B IeHTPOOEKHON MalIMHE C BEPTUKAIBHBIM BPAIlleHUEM Hellb3s HOIYYUTh OTJIMBKHU BbICOTON Oosiee 500 Mm?
Kak m3rotoBistoT TpyOBl METOAOM LIEHTPOOEIKHOTO JIUThS

UYeM 00BsCHIETCS NMOBBIIIEHHNE MEXaHUYECKUX CBOICTB OTJIMBOK, ITOJYYEHHBIX CIIOCOOOM IIEHTPOOEKHOTO JTUTHS?
Uro Ha3bIBAIOT IeopMaIuei

Haxkern.

Uem oTimyaeTcs XonogHoe AehopMUPOBaHHE OT FOPIIEro

Bnustaue xonoaHoi 1 ropsueit neopmManui Ha CTPYKTYpY.

Kak MeHsroTCs MeXxaHH4YeCcKHe CBOICTBa Moclie miactuieckoro aedopmupoBanusi? OTBET MOSICHUTE TpaduKOM.
UYeM 00BsCHSIETCS HAKJIETl METAIJIOB

. I3meHeHue (pU3MYeCKUX CBOMCTB IIpU HaKIIEIE.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

B uem 3akirouaercst oTpuiiareabHOE BO3ACHCTBHE HAKIIea
Bo3sBpar u nonuronusanus.

TemmepaTypa NpoTeKaHHs BO3BpaTa M MOJUTOHU3AIHH.
Pexpucrammmsanus. Temneparypa peKpUCTaLTH3ANH.
®DaKTOpHI, BIUSIOIINE HA PEKPUCTAIUTH3AIUIO.

HazoBure ¢opmyiny a5 onpeaeneHns: BpeMeHH Harpesa
Bnusinne 06paboTKK METaNIOB JaBIICHUEM Ha CBOMCTBA MaTepHala.
Pous HarpeBa 3aroToBok noa 00pabOTKy METAJIOB JaBICHHEM.
CBoOoHas KOBKa.

Bunbr cBoboHOM KOBKH. [IprMenenme.

Ilepeuncnuts oneparuu CBOOOAHON KOBKH.

OcHOBHOE 000py/I0BaHHE Ky3HEUHBIX LIEXOB. XapaKTepUCTHKA.
BcenomoratenbHoe 000py10BaHUE MTPHU CBOOOHOM KOBKE.
CxeMa ¥ OIMCaHUC THEBMATHYECKOTO MOJIOTA.

CxeMa ¥ OTHCaHKE THAPABINIECKOTO Mpecca.

DTallbl TEXHOJIOTHIECKOTO MPOIlecca KOBKHU.

TToHsATHS: IPUITYCK, TOMYCK U HAITYCK.

Metonnka BbIOOpa IPUITYCKOB U JIOITYCKOB.

®dopMyIbl 17151 pacyeTa MacChl HOKOBKH M MacChl 3arOTOBKH.

DopMyIsl I pacyeToB AMAMETpPa U AJTHHBI 3aTOTOBKH.

TIpUHIMUIIBL, KOTOPBIE CIEAYET COOMIONATh MPH Pa3pab0oTKe TEXHOJIOTUH KOBKH.
Harpes 3arotoBoxk.

Br16op o6opynoBanus 1715t cBOOOTHON KOBKH.

[epeuncaute TpeOoBaHMs, IPEABIBISIEMbIC K ICTOYHUKAM UTaHUS CBAPOYHOM JYTH.
Knaccuukanusi ICTOYHUKOB MUTAHUS [0 POIY TOKA U MO HA3HAUCHHIO.

ITo xaxuMm npu3HaKaM KIaccuUUUPYIOTCS HCTOYHUKY MUTAHUS

[t gero mpeaHa3HavYeH JpOocceiib

YerpoiicTBo TpaHCHOPMATOPOB € JpoccesieM Ha OTISIbHOM CepIeUHHKE.
YcerpoiicTBoO TpaHC(HOPMATOPOB € JPOCCENIEM HA OOLIEM CEpACUHUKE.
VYcrpoiicTBo TpaHcHOpMaTOPOB € TOABHIKHON BTOPUYHOM OOMOTKOM.
IIpuHIUT AeHCTBHSI CBAPOYHOTO TeHEpaTopa.

VYeTpoHCTBO BEIIPSAMUTEIS.

Kak perynupyercst ciiia CBApOYHOTO TOKA y BHIIPSMUTEICH
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85. HazHauenue ocruuuisitopa.

86. [IpenmyriecTBa U HEJOCTATKU UCTOYHUKOB IEPEMEHHOTO TOKA.

87. IlpeumymiecTBa HCTOYHUKOB IIOCTOSTHHOTO TOKA.

88. CrpykTypa 0003Ha4eHHS 3JEKTPOCBAPOUHOTO 00OPYA0BAHHSI.

89. IpusHaku KIaccu(PUKAIUK IIEKTPOIOB.

90. YcnoBus, NpenbsBIIseMble K 3IEKTPOAaM.

91. OyHKIINY, BHITIOTHAEMBIE AIEKTPOIHBIM MOKPHITHEM. 92. COCTaBISIONINE SIEKTPOAHOTO TTOKPBITHS.

93. Knaccugukanus 3J1eKTpoi0B.

94. O0bsCHHTE, IPH KAKOH XapaKTEPUCTUKE UCTOYHUKA TUTAHUsI OYAET MOACPKUBATHCSI MOCTOSIHHBINA PEXUM CBApKH U
YCTOMYMBOE FTOPEHUE JIYTH.

95. C xakoi XapaKTepUCTHUKON CIeIyeT MPUMEHATh NCTOYHUK MUTAHUS, €CIIM UMEET MECTO BO3PACTAIONIAsl XapaKTePUCTH-
Ka JIyTH

96. OCHOBHBIE 30HBI CBAPHOTO COCTUHEHMSL.

97. O6pa3zoBaHue CBAPHOTO LIBA, BHIIOJIHEHHOI'O CBAPKOM TIJIABIICHHEM.

98. UeM 00YCIIOBIICHO XapaKTEPHOE CTPOCHHE CBAPHOTO I11Ba

99. O6pazoBaHue 30HBI CIUIABIICHUSI.

100. Pacmipenenenre TemmnepaTyp 1o CEYEHHIO CBAPHOTO IIIBA.

101. 3ona Tepmuueckoro BiusHUA. OCHOBHbBIE YUaCTKH; X Pa3MEpbl, B 3aBUCUMOCTHU OT CII0co0a CBapKH.

102. CtpykTypHBIE H3MEHEHHS B 30HE TEPMUIECKOTO BIIHSTHIISL.

103. Kakue yuactku 3TB umeror pemiaroiiee 3HaueHHe IPU OLEHKE paboTOCIIOCOOHOCTH CBAPHONH KOHCTPYKIMU?
104. MeTop1 onipezieNieHus] CBOWCTB METaJlla B CBAPHOM COEIMHEHUH.

105. ITpu4nHBI U3MEHEHHSI TBEPJOCTH 10 CEUEHHIO CBAPHOTO COEANHEHUS

106. obpabaTeiBaecmasi, 00paboTaHHAsE MOBEPXHOCTH U MOBEPXHOCTh PE3aHHsI

107. 'naBHOE ABMKEHHE Pe3aHUs U IBIKEHUE [10J1a41

108. HazoBuTe mIockocTy A7 ONpeIeIeHUs yIioB pe3la

109. Yto Ha3bIBaeTCs OCHOBHOMU INIOCKOCTBIO

110. Yro Ha3BIBAaETCS MIIOCKOCTHIO PE3AHUS

111. Yron 3a0cTpeHus, IIIaBHBIN Yol B IUIaHE, YroJl HAKJIOHA TJIaBHOM pexXylied KpOMKH, INIaBHas 3aHSsI TIOBEPXHOCTb,
BepIunHa pesna. OnpeneneHus 1 0003HaYEeHH

112. 'naBHBIN yro, BCHOMOTaTeNbHbIN YroJl B IUIaHe, YIoJl pe3aHusl, BCIOMOraTesbHas 3a/1Hs1s IOBEPXHOCTb, TJ1aBHAs
pexymiast kpoMka. OrnpeneneHus U 0003HauCHUS

113. Kak BiusieT Ha mporecc pe3anus ysennuenue yriaos [, [J1 u [J

114. Onpenenenne nepeaHero yria u yria pe3anus.

115. Yro ompenenser yroa HaKJIOHA IIaBHON pexymieil KpoMku?

116. Yro 3aBucuT OT cuibl PZ 1 kakue pacyeTbl MPOU3BOJAT C TOMOIIBIO 3TON CHIIBI

117. TlepeyucnuTh CUIIBI pe3aHus IPH TOYCHUU U M300pa3UTh HATIPABICHHUS UX JCHCTBUSL.

118. Kakue Tpu cepuyt ONbITOB HAZ0 IIPOBECTH, YTOOBI HAWTH 3aBUCUMOCTH CHIIBI PZ OT riryOHHBI, TOJaqu U CKOPOCTH?
119. I'padmueckuit MeTos 00pabOTKU 3KCIIEPUMEHTANIBHBIX JAHHBIX MPH U3MEPEHHUH CHIIBI PZ

120. Kakoe HanpaBiieHHe IIMTUHIEINS U [101a4X TIPU Hape3aHUH I1paBoil pe3nObl?

121. Hamumute ypaBHEHHE KHHEMAaTUYECKOTO OallaHca JjIsl HACTPOWKHY TIPU Hape3aHUH Pe3bObI.

122. Hanmmute popmyny nogbopa cMEHHBIX KOJIEC IPU HApE3aHUU MOYJIbHOM pe3bObl

123. Yro Takoe MOIynb

124. Yto Takoe nuT4

125. KakoBo Ha3HaueHHe CBEPI

126. [lepeunciure OCHOBHBIE THITBI CBEPII

127. HazoBuTE OCHOBHBIE 3JIEMEHTHI CIIMPAILHOTO CBEpIIa.

128. Ilepeunciute pexyiye KpOMKH CIMPaAILHOTO CBEplia

129. YkaxuTe U3 4ero COCTOUT PeXyIiasi 4acTh CIIUPAILHOTO CBEpIIa

130. Ha3oBuTe yribl CIUPAIbHOTO CBEPIIa U UX CPEIHHUE 3HAUCHHS

131. [daifte onpeneneHue 3aIHETO yIia COHPAIBHOTO CBEpIIa

132. TaiiTe onpenesneHre NepeIHero yria ClupajlbHOTO cBepiia

133. Kak u3MeHsieTcs iepeIHuii yroi cBepiia oT nepudepuu K neHTpy? B kakol MII0OCKOCTH €ro paccMaTpHBatOT?
134. Kak u3meHsieTcst 3aJHUI yroJ cBepia oT nepudepuu K HeHTpy? B kakoil mI0ckocTH ero paccMaTpuBaroT?
135. KakoBo Ha3zHaueHue 3eHKEpa

136. Ha3oBuTE OCHOBHBIE JIEMEHTHI 3€HKEpa M X Ha3HAYCHHE.

137. OcHoBHOE Ha3HAUEHHUE Pa3BEPTKU

138. Kimaccudukanus pa3BepTok

139. Kak paznunyarot ¢pe3ssl mo hopme

140. Kak paznuyaroT (pessl 10 TEXHOJIOTHYECKOMY MPU3HAKY

141. Kak paznuuarot (pessl 10 HalpaBJIeHUIO 3y0a

142. Kak paznu4arot ¢ppe3bl 0 KOHCTPYKIUH 3y0a 1 CIOCcO0y KpeTyICHUs

143. Kakue Tunsl ppe3 NpUMEHSIOTCS Ui 00paOOTKH OTKPBITHIX IUIOCKOCTEH U KaKue U3 HUX HanboJiee Mporu3BOIUTEIb-
HBI
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144. Kakue tunsl Gppe3 NpUMEHSIOTCS U1 00pabOTKH YCTYIIOB, [1a30B, KAHABOK M KaKHe U3 HUX HauboJiee MpOr3BOIH-
TEJbHBI?

145. Kakue tumsl ppe3 npuMeHsroTes A1 00paboTKu pe3b0 M Ha KaKUX CTaHKax

146. Kakum yriaomepoM NoJb3YIOTCS Ul K3MEPEHHUS YIIIoB (hpe3

147. Kakue neranu oopadaThiBaroTcst (hpe3epoBaHUEM C IPUMEHEHHUEM JICIUTEIBLHBIX TOJIOBOK

148. Ha kakoii yros noBepHeTcs IIIMUH/IENb TOJIOBKH ITPOCTOTO JIEJICHHS, €CIH PYKOSTKY IOBEPHYTh Ha OJJMH 000pOT
149. KakoBo Ha3Ha4€HHE Pa3BUKHOTO CEKTOPA JIUMOA JACTUTEIBHON TOJIOBKU

150. Yro Ha3bIBaeTCs XapaKTEPUCTUKON NEeUTEIbHOM rOJI0BKU

151. Kak mpou3BOINTCS] HETIOCPEACTBEHHOE U ITPOCTOE JeJIEHNE Ha YHUBEPCATbHOHN JAEIUTEIHLHON FOJIOBKE

152. Hanumute GopmMyiy npocToro AeneHus

153. Kak npousBoautcs auddepeHiuanbHoe ieieHHe Ha YHUBEPCAIbHOM ACTUTENBHOM TOJIOBKE?

5.2. Tembl nucbMeHHBIX padoT (pedepaToB)

1. CpoiicTBa MeTaiuioB. YeM oHM 00YCIOBICHBI?

2. Knaccugukanys MeTauioB U UX IPUMEHEHHE B HAPOJIHOM XO35HCTBE.

3. Kpucraimdeckoe ctpoeHne MeTauioB. CXeMbl OCHOBHBIX THIIOB KPUCTANIMUECKUX PEIIETOK, BCTPEUAIOIIUXCS Y Me-
TaJJIOB, XapaKTePU3YIOLIUE UX TapaMeTphl.

4. HecoBeplIeHCTBa CTPOEHHS pealbHBIX KPUCTAIIOB METAIIOB (BaKaHCHH, JUCIOKALUH, OJIOKH) U MX BIMSHHUE HA MeXa-
HUYECKUE U TEXHOJIOTHYECKUE CBOIICTBAa METAILJIOB.

5. CyIHOCTS SIBICHUSI aHU30TPOIINY CBOMCTB B KpucTayutax. [lodydeHne u ucronp30BaHue aHU30TPOTIMH B METallIax.

6. OCHOBHBIE 3aKOHOMEPHOCTH IIpoliecca KpUCTauIM3auy. BinsHue npumeceil v ycaoBUil OXJIaXKAEHUS Ha IPOLIECC KPH-
CTaJUIM3AI[U1 METAIJIOB.

7. YcnoBus MOJTydeHHUs METKO3EPHUCTON U KPYITHO3EPHUCTON CTPYKTYPHI IIPH KPUCTAJUTU3AIMH METAIJIOB.

8. KpuBas oxnakaeHus Ui YMcToro xenes3a. CyIHOCTh aUIOTPONUYECKUX (TIOJMMOPQHBIX) MPEBPAIICHUH METAIIJIOB 1
WX UCIOJIb30BaHKE (Ha JaHHOM IPHMEpE).

9. TepmoarHaAMHUYECKHE OCHOBBI (Da30BBIX MPEBPAIICHUN B METAILIAX.

10. IIpouece kpucTaJUIM3aUK MeTauIa B U3N0XKHULE. CXeMa CTPOEHUS CIIUTKA CITIOKOWHOHN CcTau.

11. ®usnueckre, XUMUYECKHUE, MEXaHUYECKHUE U TEXHOJIOTMUECKHE CBOMCTBA MeTatoB. CIIocOOB! M3MEHEHHS STHX
CBOIICTB.

12. OcHOBBI JUCTIOKAITMOHHON TEOPUH TUIACTHYECKOH JIeopMaIim.

13. TIporeccel, MPOUCXOAAIINE B METAIUIE TIPH YIPYTOW U MIACTHYECKOH edopMaliny.

14. OcHOBHBIE MEXaHUYECKHE CBOMCTBA METAIIJIOB U METO/Ibl MX OIPE/ICICHUSL.

15. TIporneccel, MPOUCXOAAIINE TIPH XOJIOAHOM TUIACTHYECKOH nedopmarun. BiusHue miactTuueckoi nepopmManuy Ha
CBOICTBa MeTaIa.

16. TIpornecchl, MPOUCXOAAIINE TIPH FOPSTYEH TIACTHYECKOH Nedopmanun. BiusHue ropsiueit miactTuyeckoi nedopmanuu
Ha CBOIicTBa MeTalIa.

17. CyurHocTs siBJIeHHS Hakiena. MI3MeHeHne CBOWCTB MeTallla U €ro CTPYKTYpHI IIpu Hakjene. [IpuMeps! ucnoias3oBaHust
3TOTO SIBJICHHUS.

18. CyurHocTs SIBJICHHMN BO3BpaTa U PEKPUCTAIIN3AINH, YCIOBUS X MPOBEACHUS U BIMSHIE HA CTPYKTYPY U CBOHCTBA
METaJUIOB.

19. Tonsarus: cucrema, asa, CTpyKTypa, KOMIOHEHT, ciiaB. [Iporiecchl, MPOUCXOISIINE TPH KPUCTAITM3AINH CIIIIABOB.
20. Onucanue cTpOeHHsI KPUCTAIUIMYECKUX PELIETOK TBEP/AbIX paCTBOPOB 3aMelleHus U BHeapeHus. Mx cxemsl. [Ipumepst
TBEPJIbIX PACTBOPOB.

21. JluarpaMma COCTOSIHUS CIUIaBOB. TepMUUECKUI METO IOCTPOSHUS THArPaMM.

22. JlnarpaMMa COCTOSIHUS CIUIaBOB Meb-HUKeIb. KpuBast oxnaxaeHus s ciiasa ¢ 25 % HUKeNs, aHalIu3 ee C IpuMe-
HEHHEM npaBuiia ¢as.

23. JlnarpaMma COCTOSIHUS CIUIaBOB CUCTEMBI Melb-HUKeNb. KpuBas oxnaxxnenus s cruiasa ¢ 40 % Hukesns, aHanus ee ¢
MIpUMEHEHUEM IpaBuia ¢as.

24. luarpamMma COCTOSIHUSI CIUIaBOB Me/Ib-HUKelb. ONpe/iesieHue cOCTaBa U KOJIMYECTBEHHOTO COOTHOIIEHHUS (a3 CIuiaBa
¢ 30 % nukens npu Temmneparype 1200C.

25. JlnarpaMMa COCTOSIHUS CIUIaBOB CUCTEMBI CBUHEL-cypbMa. KpuBas oxnaxaeHus ais ciutasa ¢ 50 % cypbMbl, aHanu3
ee ¢ IpUMeHeHHeM npaBuiia ¢as.

26. lnarpamMmMa COCTOSIHHSI CIUIaBOB CBHHEL-cypbMa. COCTaB U KONMYECTBEHHOE COOTHOIIEHHUE (a3 ciutasa ¢ 60 % cypb-
MbI ipu Temnepatype 350C.

27. lnarpaMMa COCTOSIHUS CIUIaBOB alfoMUHUI-Menb. KpuBas oxnaxkaenus uid criasa ¢ 4 % Menu, aHaiau3 ee ¢ IpuMe-
HEHHEM npaBuiia §as.

28. JlnarpaMma cOCTOSIHUS CIUIaBOB alfoMUHUI-KpeMHuil. KpuBast oxnaxaenus 1 ciiasa ¢ 8 % KpeMHHUs, aHaJIu3 ee ¢
TIpUMEHEHUEM IpaBuiIa (as.

29. JlnarpaMma COCTOSIHUS CIUIaBOB aJIFOMUHUH-KpeMHUH. COCTaB 1 KOJIMYECTBEHHOE COOTHOIIEHHE (a3 ciasa ¢ 5 %
Kpemuus pu Temreparype 600C.

30. /InarpaMMBbI COCTOSIHHS CILIABOB, 00pa3yoLINX YCTOHUMBbIE XUMUYECKHE COeIMHEHHA. AHAIN3 UX TI0 TOYKaM, JIUHH-
M U 00JIaCTsIM.

31. lnarpaMma COCTOSIHUSI CIUIaBOB XKeJe30-yriiepoa. AHaIN3 ee 10 OCHOBHBIM TOYKaM, JTUHUAM, oOnacTsM. Onpenerne-
HUSI OCHOBHBIX CTPYKTYPHBIX COCTaBJIAIOIIMX ITON TUarpaMMBbl. 30



32. JlnarpaMma COCTOSIHUSL CIUIaBOB CUCTEMBI JKeJI€30-YIJIepo/l, €e CTPYKTYpHbIe cocTaBiisitomue. Kpuas oxmaxaeHus
Ui cTany Y8 , aHalu3 ee C MPUMEHEHHEM npaBuia (as.

33. JIlnarpaMma COCTOSIHHSA CIUTAaBOB CUCTEMBI JKEJI€30-yIIIepo, €€ CTPYKTypHbIe cocTaBisitonue. Kpusas oxmakaeHust
JUIsl 4yryHa ¢ colepxanueM 3 % yrieposa , aHaJlu3 ee ¢ IPUMEHEeHUeM npaBuia das.

34. lnarpamMMa COCTOSIHHSI CIUIABOB CHCTEMBI JKeJIe30-yIiIepol; Gasbl, CyIIecTBYIONIIE IPH PA3INIHBIX TEMIEPATyPax, HX
orpeJiesIeHHs; 3HaU€HUE OCHOBHBIX MEXaHUYECKUX CBOWCTB.

35. Knaccugukanus 1 MapKHpPOBKa YIIIEPOAUCTHIX CTallei. BiusHUe MOCTOSHHBIX MPUMECE Ha CBOMCTBA CTalIH.
36. Biusinue yriepoJia ¥ IOCTOSHHBIX NPUMECei Ha MEXaHU4YeCKUe U TEXHOJIOIMYECKHUE CBOMCTBA CTAJIH.

37. CrabunbHas 1 MeTacTaOUIIbHAS TUarpaMMBbl JKeje30-yriepo . Pacnosnoxenue ctabmibHbIX (a3 Ha quarpaMme U 0co-
OeHHOCTH Ipoliecca rpadUTH3ALUH .

38. OrnuuMs 10 CBOMCTBAaM M CTPYKTYPE CEPbIX, KOBKHX M BBICOKOTIPOYHBIX YyTYHOB. MapKHpOBKa U 00JIaCTh IPUMEHE-
HUSL.

39. TexHOIOTHs OIY4EHHs BEICOKOIIPOYHBIX YyT'yHOB, X CTPYKTypa, MapKUPOBKa, CBOICTBA, 00J1aCTh IPUMEHEHHSI.
40. TexHonorus NOJay4YeHUs: GeppUTHOI CTPYKTYPhl KOBKOTO YYT'YHa, MAPKUPOBKA, CBOWCTBA, 00JIACTh PUMEHEHHUSI.

41. BnusiHre Ha CBOWCTBA CTaJIH, [TOJIOKEHNUE KPUTHYECKHUX TOUYEK, IPOKATMBAEMOCTh TAKUX JIETHPYIOIIHX JIEMEHTOB,
KaK: HUKeIb, XpPOM, BOJIb(dpaM, BaHAANH, K0OaIbT, KpeMHHH, MapraHer.

42. MapkupoBka serupoanHoii cranu o ['OCT. IIpumepsl npuMeHeHHs: KOHKPETHBIX MapOK JIETUPOBAHHOMW CTall B
MAalIMHOCTPOCHUH.

43. Knaccuukanust JerHpOBaHHBIX CTalleH 0 MUKPOCTPYKTYpe. [IpruMepsl MapoK cTajiell COrJIacHO ITOH Kiaccu(uka-
[I1 U UX IPUMEHEHHE B MALIMHOCTPOCHHH.

44. Kuneruka o0pa30BaHMs 3epHa ayCTEHUTA [IPU HarpeBe jKeNe30yriIepoAuCThIX criiaBoB. "HacnencrBenHas" u neii-
CTBUTEJbHAS BEJIMUMHA 3epHA CTAIIH.

45. JlnarpaMma HU30TEpPMHYECKOTO NIPEBPAILEHHs ayCTEeHNUTA JOIBTEKTOMIHON yriaepoauctoii ctamu. [lepnutHoe npespa-
IIEHNE ayCTCHUTA.

46. lnarpaMma U30TEpPMHUYECKOT0 NPEBPAILEHHS ayCTEHUTa SIBTEKTOUIHON YriIepoIUCTO cTanu. MapTeHCuTHOe Ipe-
BpallleHNe ayCTCHUTA.

47. IlpeBparieHus aycTeHuTa rnpu nzorepmudeckoii Beiiepxke 700C, 650C, 550C u npu oxnaxaeHuu 1o 2000C co cko-
POCTBIO BBIIIE KPUTHYECKOH B cTamu Y 8.

48. TeopeTnyeckoe U NMPaKTHYECKOE 3HAYCHUE TUarpaMM U30TEPMUUECKOT0 M aHU30TEPMUUECKOro (TEPMOKHHETHIECKO-
r0) MpeBpalleHus ayCTCHNUTA B CTaIIsX.-69

49. CoBpemeHHas KiaccupHKalys BUI0B TepMUUecKoi 00padoTku. HazHauenue kaxaoro Buna.

50. TexHOIOTHS TEPMHUYECKOIH 00pabOTKK Banka AuamerpoM 15 mwm, ot 100 MM, n3rotToBiaeHHOTO U3 ctanu 40,
obecrieynBaronias MaKCUMaJIbHYIO H3HOCOCTOHKOCTb.

51. TexHosnorus TepMUYECcKOil 00paboTK MeTurKa M8, H3rOTOBIEHHOTO 13 cTaimu Y 10A

52. TexHOIOTHS TEPMUYECKOH 00pabOTKH 3aKaJI€HHOTO Majblia, H3TOTOBIEHHOTO U3 cTaiu 35, nuamerpom 30 MM, ATHHOM
90 MM, 7151 TOJTyYEHUsI MUHIMAaJIbHOU TBEPIOCTH

53. TexHonorus TepMuUIecKkoit 00padoTku Bana nuameTpoM 50 mm, amuHON 200 MM, U3TOTOBJIEHHOTO U3 cTau 45, s
HOJTy4YEeHUsI BA3KOH CepIIieBUHBL

54. TexHOOTHS TEPMHUYECKOH 00paboTKK 3yOmIa, MU3rOTOBIEHHOTO U3 cTamu Y 9A, nuamerpom 20 MM, pmuHoH 200 MM.
55. Mapka yrinepoanucToi cTaiy JUis U3roTOBJICHUS] BAHTOBOM HMIIMHAPHYECKON NPYXUHBI CkaTust d = 2 MM, D =25 MM,
Ho = 60 mM. Texnomnorus ee TepMudeckoii 00paboTku

56. HazHaueHue U TEXHOJIOTHS MOJTHOM 3aKaJIKi 1 HU3KOTEMIIEpaTypHOIO OTIIYCKa Bajla, M3TOTOBJIEHHOTO U3 cTanu 45.
57. TexHOJOTUH MPOBEICHUS TTOTHON, HETIOJIHOM U N30TEepPMUYECKON 3aKallKi JAeTajell, N3rOTOBICHHBIX U3 cTanu 40.
CTpyKTypa U MEXaHHYECKUE CBOICTBA, MOJydaeMble IIOCIE KaXkJ0r0 BUJIA 3aKaJIKH.

58. CymHOCTb, IpenMyIecTBa, HEAOCTATKH M 00J1aCTh IPUMEHEHHS Pa3INUHbBIX IPOU3BOACTBEHHBIX CIIOCOOOB 3aKalKH
CTaJu.

59. TeopeTrnyeckue OCHOBBI OTITYCKa, €r0 pa3HOBUAHOCTH, Ha3HAUCHHE U BIMSIHUE HAa CTPYKTYPY U MEXaHHUECKHE CBOM-
CTBa 3aKaJIEHHON CTaJIH.

60. OcHoBHBIE BUIBI 1€(EKTOB, BOSHUKAIOMINX B PE3YJIBTATE 3aKAIKU CTalIH, IPUYMHBI UX BOSHUKHOBEHUS U CIIOCOOBI
MIPEeJOTBPALLICHUS.

61. OT yero 3aBUCHUT NMPOKATUBAEMOCTD CTAJIEH M KaK OHA OTpeeTsieTCs ?

62. CymHocTh 00pabOTKH XOJIOIOM 3aKaJIEHHBIX JeTalIeH. IPOIEeCCH, IPOUCXOISIINE TIPU 3TOM B CTalld, IPUMEPHI IpHU-
MEHCHUSI.

63. KpaTkoe onrcaHye TeXHOJIOTHH IIOBEPXHOCTHON 3aKaJIKH C HATPEBOM TOKAaMH BBICOKOW 4aCTOTHI IIEHKH CTAJIbHOTO
KoJIeH4aToro Bana. [IpenMymiecTBa 1 HEJOCTATKH ATOTO CII0co0a U 001acTh €ro MPUMEHEHHSI.

64. CyIHOCTbh TEXHOJIOTHH BBICOKOTEMIIEPATYpHOI TEPMOMEXaHNIECKOH 00pabOTKH, ITPOIIECCOB, MPOUCXOAILINX IIPH
atoMm. [lomygaemas cTpykTypa U MEXaHUYEeCKHe CBONCTBA CTaJIH.

65. CyImHOCTh TEXHOJIOTHH HU3KOTEMIIEpaTypHOI TepMOMEXaHUYEeCKOi 00paboTKH, MPOLECCOB, MPOUCXOISIINX IPH
arom. [lomygaemas cTpykrypa 1 MEXaHUYECKHE CBOMCTBA CTaJIH.

66. KpaTkoe onrcaHie TeXHOJIOTHYECKOTO Mpoliecca [IEMEHTAI|H AeTaleil B TBEPJOM KapOropu3aTope U MocieTyomei
TepMudeckoit 06paboTky. [IprMeps! HCIOIB30BAaHMS 3TOTO MTpoIlecca Il KOHKPETHBIX JeTalei.

67. KpaTtkoe onrcaHie TeXHOJIOTHYECKOTO Mpoliecca ra30BOM LIEMEHTAINH AeTallel U NOoCIeayIolell TepMuiIeckoii oopa-
60Tku. O0NIaCcTh MPUMEHEHHS.

68. KpaTkoe onrcaHie TeXHOJIOTHYECKOTO Mpoliecca a30TUpoBaHus netaei. O01acTh npuMeHeHusl.
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69. KpaTkoe onrcaHie TeXHOJIOIHYECKOTO MPOoIecca KUAKOro IMaHUPOBaHUs JieTaleld, ero pasHOBUIHOCTH, MOCIIEAYIO-
LIYI0 TepMHYECKyI0 00paboTky. O6snacTb NpUMEHEHUs!.

70. CymHOCTh, Pa3HOBHIHOCTH U 00JIaCTh IpUMEHEHHs TU(Py3MOHHON METaIIH3al1H.

71. OcoOEHHOCTH TEXHOJIOTUH TEPMUUECKON 00paObOTKH JIETUPOBAHHBIX CTAJICH.-

72. BoustHuEe CTPYKTYPHI U JIETUPYIOIIHNX 3JIEMEHTOB HA MEXaHUYECKHE CBOMCTBA KOHCTPYKIIMOHHBIX CTaJEH.

73. BiusiHue pa3iuyHbIX BUIOB TEPMUYECKOH 00pabOTKM Ha CBOHCTBAa KOHCTPYKIMOHHOI CTalu.

74. XapakTepuCcTHKa CTalel, IPUMEHSIEMBIX JIJIsl U3TOTOBIEHUS LIEMEHTYEMBIX JeTajei.

75. XapakTepucTHKa CTajleld, peHa3HaYeHHBIX JUIS U3TOTOBJICHUS JeTaJlel, 10IBepraeMbIX YIy4LICHUIO.

76. OCHOBHBIE MTPEUMYIIECTBA JIETHPOBAHHBIX HHCTPYMEHTAIBHBIX CTaJIeH 110 CPaBHEHUIO C YTIIEPOJUCTHIMU. MapKu 1
COCTaB CTaJIU JUI U3TOTOBJICHUS PEXYILETO, IITAMIIOBOTO U U3MEPUTEIILHOIO HHCTPYMEHTA.

77. CrotictBa ObicTpopexyinei cranu P18. I'paduk pexxuma Tepmudeckoit 00paboTku 3TO# cTanu; 000CHOBaHUE OT/IENb-
HBIM OIEPalysIM 3TOTO IpoLecca.

78. CocraB, CTpoeHHE, CBOMCTBA 1 Ha3HAYCHHUE HEep)KaBeroluX cTanei. OObsICHEHHE BBICOKMX aHTHKOPPO3UOHHBIX
CBOICTB HEP)KAaBEIOIUX CTaJIEH.

79. CBolicTBa, 0COOEHHOCTH CTPYKTYpPBI U CYLTHOCTH TEXHOJIOTHH H3-TOTOBJIECHUS METAIIIOKEPAMUIECKIX TBEPABIX CILIa-
BoB. Knaccugukanus, mapkuposka no 'OCT u o61acTs NpUMEHEHHS 3TUX CIUIABOB.

80. CpoiicTBa, cTpoeHue, IPUMEPHl IPUMEHEHUS KAPOIIPOYHBIX U )KAPOCTOWKUX CTaJIEH.

81. CpoiicTBa, CTPYKTYpa, IPUMEPHI IPUMEHEHHUS CIIJIABOB C OCOOBIMH TEIJIOBBIMU CBOHCTBAMHU.

82. CBoiicTBa, CTPYKTYpa, IPUMEPHI IPUMEHEHHSI H3HOCOCTOUKUX CTaJIeH.

83. CpoiicTBa, MapkH, TepMHYECKas 00paboTKa, CTPYKTypa MPYKUHHBIX CTAJCH.

84. CoBpemennas xiaccupukanus u mapkupoka 1o 'OCT natyneii. [Ipumepsl npuMeHEHHs 3THX CIUIAaBOB B MaIlIMHO-
CTPOCHUH.

85. CoBpemenHas kiaccudukanus u mapkuposka o 'OCT 6pon3. Bun repmudeckoii 06paboTku 1 M3MEHEHUE NIPH 3TOM
ux cBorcTB. O0JaCTh MPUMEHEHHS OPOH3.

86. CoBpemeHHas ki1accu(uKanus 1 MapKUPOBKa aJJFOMUHUEBBIX CIUIABOB, IPUMEPH! IPUMEHEHHSI 3TUX CIUIaBOB B MalllU-
HOCTPOCHHUHU.

87. TexHOMOTHS TEPMUIECKOI 00pabOTKU NeOPMHUPYEMBIX ATFOMHHUEBBIX CIUIABOB M MX MPUMEHEHNE B MAIMHOCTPOE-
HHUHU.

88. TexHonornueckue 1 MEXaHM4eCKHe CBOMCTBA JINTEHHBIX aJIFOMUHUEBBIX CIUIABOB, TEXHOJIOIHUs TEPMUUYECKOI 0Opa-
00TKM ¥ IpIMEHEHHE B MAIIHHOCTPOCHHH.

89. CoBpemenHas kiaccuuKays 1 MapKUpOBKa MarHUEBBIX CIUIaBOB. MIX cTpykTypa n MexaHudeckue cBoicTaa. [Ipu-
MepBbI IPUMEHEHUSI.

90. TpeboBaHus, IpeIbABISIEMbIE K TOMIIUITHIKOBEIM criaBaM. CIUIaBbl, OTBEYAIOIINE 3TUM TPeOOBaHUIM, UX CTPYKTypa
u cBoiicTBa. [IpumMeps! npuMeHeHUs!.

91. Cocra, CBOHCTBA, TEXHOJIOTHSI H3TOTOBIICHUS TIOPOIIKOBBIX CIU1aBoB. O0JIacTh X NPUMEHEHHUS.

92. Cxema JTUTEWHOTO MPOU3BOJICTBA. 3HAUECHHUE JIUTEHHOTO IPOM3BOACTBA B aBTOTPAKTOPHOM U CEJIbCKOX03SIHICTBEHHOM
MAaIIMHOCTPOCHUH. DKOHOMHUYHOCTH 3TOTO IpoLecca.

93. OCHOBHBIE JINTEHHBIC CBOMCTBA CIJIABOB U ITyTH MOJIYYEHHS OTIMBOK JeTalieii Oe3 NedeKToB.

94. XapaKTepHUCTHKa HJIEMEHTOB MOJICJIFHOTO KOMIUIEKTA, ITPEHA3HAYEHHOT0 JJIsl U3TOTOBICHHS (POPMBI U3 ITECUaHO-
TJIMHUCTBIX CMECEH.

95. CocraB, Ha3Ha4YCHHE, IPUTOTOBIICHUE (HOPMOBOUHBIX H CTEPIKHEBBIX MATEPHAIOB. XapaKTEPUCTUKA DIICMEHTOB JIUT-
HUKOBOH CHUCTEMBI, UX Ha3HAYCHUE, PA3HOBUIHOCTH, IPUMEHEHHE.

96. N3roroBneHue TUTEHHON GOPMBI IS TIOYUEHHS OTIMBKH JeTanu U3 ceporo uyryna CU15.

97. VzroToBiIeHNE IUTEHHO (hOPMBI I TTOIYYSHUs OTIIMBKY ferand u3 naryHu JIIN38Mn2C2.

98. N3roropneHue TUTEHHON (OPMBI IS TIOYYEHHS OTIMBKH JeTanu U3 cliiymuHa AJI9.

99. M3roToBieHHE JUTEHHOW (hOPMBI JJIS TIOJTyICHUs OTIIMBKY JeTanu u3 Opon3bl bpA9XK3JI.

100. MzrorosiieHue nuTeiHOM (HOPMBI ISl MOTYICHHUS OTJIMBKHU JCTalM U3 KOBKoro uyryna KY35-10.

101. UzroToBnenne TUTSHHOIN GOPMBI IJTs MOTYYSHHUS OTIMBKH JeTau U3 ceporo uyryna CU18.

102. UzrotoBiieHue IUTEHHOM (HOPMBI JIJIsI TOTYICHHUS OTJIMBKY JICTAIIM U3 BRICOKOIMPO4HOTro yyryna BUSO0.

103. UzroToBnenue TUTSHHOIN GOPMBI IJIsl MOTYYSHHUsT OTIMBKHU JeTanu u3 ceporo uyryna CU30.

104. V3rotoBiieHHe IUTEHHOW (HOPMBI TSI TOTYUCHUS OTIIMBKH JIeTanu u3 OpoH3sl bBpAIMu2J1.

105. UzroToBiieHne TUTEHHON GOPMBI TS TOTYUSHUST OTIMBKH JACTANH U3 cTaimu 35J1.

106. Bunsl mamuaHOM (hopMOBKH. [IperMyiiiecTBa, HEAOCTATKU M 00IACTh MPU-MEHEHUS KaXI0TO BUA.

107. CxeMBbl 1 onMcaHHe MOCIEJ0BATEILHOCTH OTIEPaIlil H3TOTOBJICHUS 000IOUYKOBON JINTEHHOM (POPMBI KOHKPETHON
JeTany npocreiieil kongurypamuy. [IpeuMymiecTBa U HEIOCTATKU ITOTO Cocoda U 00IACTh €ro IPHUMEHEHHS. -

108. CxeMbl U onKcaHHe NOCIe0BATEIbHOCTH OTIEPAIii H3TOTOBJICHHUS IUTEHHON ()OPMBI 11O BHIMJIABIAEMBIM MOJIEISAM
KOHKpeTHOH netanu. [IpenmyiectBa, HEJOCTATKH M 00JIaCTh MPUMEHEHHUS 3TOTO CIOCo0a.

109. CxeMsbl U onMcaHHE TEXHOJIOTUH MOJIyYeHHS OTIAMBKH JETaIN B MeTaJuIMdecKoil popme. PasHoBUIHOCTH, TpEenMyIIe-
CTBa, HEIOCTATKU U 00JaCTh NPUMEHEHHSI ITOTO CIIoco0a.

110. CxeMbI ¥ OnKMCcaHHE TEXHOJOTUH MOyUYSHHS OTIAMBKH JETANN 10 AaBleHHeM. PasHOBUIHOCTH, IPEMMYILIECTBA, HE-
JOCTaTKH ¥ 00/1aCTh IPUMEHEHHUSI.

111. CxeMbl MaluH 1151 HEHTPOOEKHOTO JUThS C BEPTUKAIBHON M TOPU30HTAIBHOM ocsaMu BpamieHus. Onrcanue padoTs
9THX MalIMH U 00JacTh UX NpuUMeHeHus. OnpeneneHue Yruciia 000pOTOB KOKUIIS MallIHbI C TOPU30HTAIBHON OBBIO Bpa-
LIEHUS MPH OTIIMBKE TPYObI U3 CEPOTO YyTr'yHA, HAPYKHBIH AuaMeTp KoTopoi paBeH 160 MM, a BHyTpeHHuit 150 M1\§.2



112. Onucanue ycTpoiicTBa neveid, B KOTOPHIX MOIY4YaroT JUTEHHbIE CIIaBbl HEOOXOJMMOT0 COCTaBa M KauecTBa s
MIPOU3BOJICTBA OTIMBOK Pa3IMYHBIMU CIIOCO0AMHU U3 CEPOro, KOBKOT'0, BBICOKOIPOYHOI'O UYT'YHOB, CTaJIH, JIFOMUHUEBBIX U
MEJHBIX CIUIaBOB. CXEMBI.

113. Onucanue 0coOGEHHOCTEH TEXHOJIOTMH U3TOTOBJIEHUS OTIMBOK U3 CEPOr0 M BHICOKONPOYHOTO yyryHa. CrocoOsI 1o-
JyYeHHs Pa3INuHbIX CTPYKTYP M MEXaHHUYECKUE CBOMCTBA OTIMBOK U3 9THX Yyr'yHOB. O0JIacTh IPUMEHEHHUSI.

114. OcoO6eHHOCTH TEXHOJIOTUU U3rOTOBJICHHUS OTIAMBOK U3 KOBKOTO Yyr'yHa, OJTYYEHHS Pa3InYHbIX CTPYKTYP U MEXaHHU-
YeCcKHe CBOMCTBA OTIAMBOK. O0JIaCTh MPUMEHEHHUSI.

115. OcoO6eHHOCTH TEXHOJIOTUH U3rOTOBIICHHUS CTAJbHBIX OTJIMBOK M 00JIaCTh X NPUMEHEHUS.

116. Onucanne 0COOCHHOCTEH TEXHOJIOTHH U3TOTOBJICHHS OTIMBOK JCTANICH U3 CHITyMHUHOB U 00J1aCTh UX MPUMEHEHHSI.
117. OcoOGeHHOCTH TEXHOJIOTUU U3TOTOBIICHHUS OTIMBOK JIeTalleil U3 MEIHBIX CIUIABOB U 00JIaCTh UX NIPUMEHEHHUS.

118. dusuko-mexaHHueCcKas CyIHOCTh 00pabOTKH METAIJIOB JIaBJICHUEM. 3HaUCHHE OOpaOOTKH METAIUIOB JJABJICHUEM JIJIs
CEJIbCKOXO03HCTBEHHOTO MAITMHOCTPOCHUS U PEMOHTHOT'O ITPOU3BO/ICTBA.

119. TIpouecchl, MPOUCXOASIINE B pe3ylibTaTe ropsiueii 00pabOoTKH AaBICHUEM JIMTOTO METAJLIa; H3MEHEHHE TIPH STOM €ro
CTPYKTYPBI, PU3MUECKIX U MEXaHUYECKIX CBOMCTB.

120. TTpouecchl, MPOUCXOASIINE MPU XOJIOJHOH 00pabOTKe NaBJICHUEM METAIOB; U3MEHEHHUE TP 3TOM HX CTPYKTYPHI,
(hu3MUECKUX U MEXaHUYECKUX CBOUCTB.

121. VI3MeHeHHe IKCILTyaTallMOHHBIX XapaKTePUCTUK CTAIBbHBIX JIETallel OCie TOBEPXHOCTHOM 00pabOTKH UX POOBIO,
[IAPUKAMU U T.IL.

122. TIpouiecchl, MPOUCXOSIINE B METAILIE [IPU €T0 ropsiucii 00padoTke naBnenueM. Kputuueckas creneHs aedpopmManuu
— OollpeJieieHre; ee 3HaueHHe 1151 OOJIbIIMHCTBA METAILIOB.

123. Xapaktep U3MEHEHUH CTPYKTYPhl 1 MEXaHHMYECKHX CBOIMCTB MeTajlia B pe3yJIbTaTe ero ropsiueit 00paboTku naBie-
HUEM. SIBJI€HHE BOJIOKHUCTOCTH U €r0 UCIOJIb30BaHKE (Ha MPUMeEpe MITaMIOBAaHHOTO CTAJIbHOI'O KOJIEHYAaTOro Baa).

124. SIBnenusi, NpOUCXOASIINE B METAIJIC TIPU ero HarpeBe. JedeKThl, BOHUKAIOIIUE B CTAJIbHOM 3ar0TOBKE MPU €€
HarpeBe Inepej ropsyeil 00paboTKo AaBieHueM. Mepbl, peaypexaaoliue UX BOSHUKHOBEHUE, X YCTPaHEeHHeE.

125. HarpeBartesbHbIe yCTpOICTBa, MPUMEHSIEMBIC /ISl HArpeBa METalla PH Pa3InYHbIX BUJIAX TOpsYel 00pabOTKH.
IIpeumymiecTBa 1 HEOCTATKH KaXA0TO U 00JIACTh IPUMEHEHUS.

126. Cxema ycTpoicTBa METOANYECKOI HarpeBaTebHON IIeuH, ee paboTa. onpeaeIeHue MpoA0JDKUTEIFHOCTH HarpeBa
MIOKOBOK.

127. TemnepaTypHbIi HHTEpBaJ ropsiueii 00paboTKU 1aBIEHUEM YIIIEPOAUCTBIX CTAJIEH — HA TMarpaMMe COCTOSIHUS CILIa-
BOB ele30 -yriepo1. PakTopsl, BIUSAIOLIME Ha BEIOOp TeMIlepaTyp Havalla ¥ KOHIa 00pabOTKH.

128. TemnepaTypHbIi HHTEpBaJ ropsiueii 00pabOTKU 1aBIEHUEM IS CTalell — Ha AUarpaMMe COCTOSHUS Kele30yriepo-
JUCTHIX cIu1aBoB. OnpeziesieHne TeMIepaTypbl Hauana 1 KOHIa CBOOOAHOM KOBKH 3aroToBkH u3 cranu 20. O6ocHoBaHUEe
BbIOOpa TeMIeparyp.

129. TemneparypHbIii HHTEpBaN ropsiueit 00pabOTKH IS cTajiel — Ha quarpamme coctosiHus crutaBoB Fe-C. Ompenene-
HHUE TeMIIepaTyphl Hayalla ¥ KOHIIa CBOOOHOM KOBKM 3aroToBKHU U3 ctanu Y 12. O6ocHOBaHME BBIOOpa TEMIIEpaTyp.

130. TemniepaTypHbIii HFHTEpBaJ ropsyeit 00pabOTKH JaBICHUEM JJIsl CTalleil — Ha TuarpaMMme coCTOsIHUS criiaBoB Fe-C.
Onpenenenue TemMreparypsl Hayala 1 KOHLIA CBOOOIHOM KOBKH 3aroToBkH u3 ctanu 40. O6ocHOBaHME BEIOOpa TeMIepa-
TYp.

131. TemnepaTypHbIi HHTEpBaJ ropsiueii 00paboTKU 1aBlIeHUEM — Ha Tuarpamme coctostHus criaBoB Fe-C. Onpenene-
HHUE TEMIIEPaTyphl HaYaja U KOHIIA CBOOOIHOW KOBKH 3ar0TOBKH U3 cTaiu Y 8. O00cHOBaHME BHIOOpa TeMIIeparyp.

132. ®akTopsl, BIUAIOIIKE HA POJIOJDKUTEILHOCTD HArpeBa 3ar0TOBOK B KaMEpHOW HarpeBatesbHOM neuun. Pacuer npo-
JOJDKUTENIbHOCTH HarpeBa 3arotoBok u3 craiau bCt.3 auamerpom 60 MM o cBOOOJHYIO KOBKY (3arOTOBKH PacIoJIOxKe-
HBI B OJIVIH PSIJL HA PACCTOSHHUY MOJIHaMeTpa APYT OT Ipyra).

133. PacueT nmpomoJKUTEIbHOCTH HarpeBa 3aroToBok u3 crainu 20 auamerpom 100 MM, COpUKAcarOUIUXCs B OTHOM PSIY
Ha MOy KaMEHHOW HarpeBaTeIbHOM MeYH nepe MTaMnoBKoi. MakTopbl, BIUIONINE HA MPOIO0KUTENBHOCTh HarpeBa
3aroTOBOK.

134. CymHocCTb, MpenMyIIecTBa U HEJOCTATKU MHAYKIIMOHHOTO U KOHTAKTHOTO JIEKTPOHATrpeBa 3ar0TOBOK MEpe.] Topsi-
yeil 00pabOTKOM JaBICHUEM IO CPABHEHHIO C HATPEBOM B KAMEPHBIX HarpeBaTelbHbIX eyax. CXeMbl.

135. CymHoCTh ¥ pa3HOBUIHOCTH MPOKATHOTO MPOU3BoicTBA. CxeMa cuil B ouare ie)opMallii MpH MpOJ0JIbHOM Mpo-
kartke. [Toxcuer yria 3axBara npu IpoKaTke B MIAAKKX Basikax quaMeTpoM 800 MM; ncxoiHas BbICOTa 3aroToBKU 170 MM,
nocye mpokaTka — 140 M.

136. Onucanue copramenTa rnpokara. Ocku3bl. [Ippumepsl npUMeHeHHs IPOKaTa Py U3TOTOBIICHUH JAETaJIeil TPaKTOPOB,
ABTOMOOMIICH U CENbCKOX03HCTBEHHBIX MalIUH. D()(PEKTUBHOCTh MPUMEHEHHS ITPOKATa B HAPOTHOM XO3SIHCTBE.

137. Cxema npokaTHOro craHa, ero pabora. Kiaccugukanus npokaTHBIX CTAHOB 110 YCTPOHCTBY, HA3HAUSHHIO U B3aHM-
HOMY PacIOJI0KEHNIO pabodnX KIeTeH.

138. TexHosoruueckuii mporecc Npou3BOACTBA JIMCTOBOTO NMpokKaTa. VIcXoIHbIi MaTepua, puMeHseMoe 000pyJ0BaHueE,
cxema mporiecca. [Ipumenenune nucroBoro mpokara. 1

139. TexHosOrMueCcKuii mporecc NpoKaTky cBapHBIX TpyO. MicxoaHbli MaTepual, o6opynoBaHue, cxema npouecca. [Ipu-
MEHEHHE CBapHBIX TPYO B HAPOJHOM XO3SIHCTBE.

140. TexHosoruueckuii mpoecc NpoxkaTku OecioBHbIX TpyO. VicxonHblit MaTepual, o60opynoBaHue, cxema mporecca.
IIpuMeHeHne OECIIOBHBIX TPYO B HAPOIHOM XO3SIHCTBE.

141. Kparkoe onncaHnue HHCTPYMEHTa U 000PYOBaHuUS, IPUMEHIEMBIX IIPH MTpoKaTKe. CXeMBl.

142. TeXHOIOTHYECKHIA IPOIIECC CBOOOIHON KOBKH KOHKPETHON MTOKOBKH. HCXOJHBII MaTepHall, 000pyJ0BaHHE, HHCTPY-
MEHT ¥ 0071acTh npuMeHeHHus. CXeMBbl. 33



143. OcHoBHBIE orepa CBOOOTHON KOBKH M UCIIOJIB3YEMbIH IIPU TOM MHCTpYMEHT. IIpumeneHune cBoOOJHOI KOBKU B
MAaIIMHOCTPOCHUH U PEMOHTE CEeJIbCKOXO035IMCTBEHHBIX MAallIMH. CXEMBI.

144. Cxema, ycTpOiicTBO U paboTa MHEBMAaTHYECKOTO KOBOYHOTO MOJIOTA, 00JIaCTh €ro MPUMEHEHHSI.

145. ITocnenoBaTenbHOCTh Pa3pabOTKH TEXHOIOTHYECKOT0 mpolecca cBOOOIHON KOBKH. CXEMBI.

146. TexHonmornueckre 0COOEHHOCTH CBOOOIHOI KOBKH BHICOKOJIETMPOBAHHBIX CTaJe, IIBETHBIX METAJJIOB U MX CILIABOB.
TpeboBanus, npenbsBiIsieMble K KOHPUTypaluu MOKOBOK.

147. Metoauka pacyera Macchl HCXOHOM 3aroTOBKH (Ha IPUMEPE CTYNMEHYATOr0 CTAILHOTO BaJia).

148. CyniHocTh TEXHOJIOTHU ropsiueil 00beMHOI IITaAMIOBKH, €€ NPEUMYIIECTBA, HEIOCTATKH [0 CPABHEHHIO CO CBOOO/I-
HOU KOBKOH M 00JIaCTh TPUMEHEHHUSI.

149. PazHOBUAHOCTH ropsiueil 00beMHOM MITaMIIOBKH, IPUMEHSAEMOE IIPH 3TOM 000pyI0BaHUE U HHCTPYMEHT. CXEeMBI.
150. Cxema MHOTOPY4YbEBOTO IITAMIIA, TEXHOJIOTHS TOpsiucii 00bEMHOM MITAMIIOBKY B HUX. PacueT pa3mMepoB UCXOIHOM
3aroTOBKH 11 0ObEMHOM ITAMITOBKH.

151. CymHocTh, pa3HOBUAHOCTH MPOLIECCA XOJIOTHONH 0ObEMHOM ITAMIOBKH U 00JaCTh €€ MPUMEHEHHUS ¢ KOHKPETHBIMU
MIpUMepaMu.

152. CymHocTh npoliecca JIMCTOBOH ITaMIIOBKH, €€ IPEUMYIIECTBa, 000PYI0OBaHUE, HHCTPYMEHT M 00J1aCTh MPUMEHE-
HUSL.

153. OcHOBHBIE OTIEpAIH JIUCTOBOM ITAMIOBKH, IPUMEHEMOE 000pyI0BaHUE, HHCTPYMEHT 1 00J1aCTh TPUMEHEHUSI.
154. CyniHocTh TEXHOJIOT UM NPECCOBAHUS METAIIOB, €r0 Pa3HOBUIHOCTH, UCXOAHBIH MaTepuas, nojaydaemMble npopuiy,
UCIIOIb3yeMoe 000pyJOBaHNE, HHCTPYMEHT U 00J1aCTh MPHMEHEHHS.

155. CyniHocTh TEXHOJIOTUH BOJIOYEHUsS IIPYTKOB, HICXOAHbIM MaTepuai, 000pyaoBaHHe, HHCTPYMEHT U 00JIaCTh IpUMe-
HEHUSL.

156. CyniHocTh TEXHOJIOTHH BOJIOYEHUS CTAJILHON MPOBOJIOKH, UCXOJHBII MaTepuaj, 000pyJ0BaHUE, HHCTPYMEHT U 00-
JaCTh NPUMEHEHHUSL.

157. CyniHocTh TEXHOJIOTHU BOJIOYEHUS TPYO, €€ pasHOBHIHOCTH, HCXOJHBIM MaTepHrall, 000pyJ0BaHHE, HHCTPYMEHT U
001aCTh TPUMEHEHUSI.

158. 3HaueHue cBapKU B CEIbCKOX03HCTBEHHOM MAIIMHOCTPOSHUU U PEMOHTHOM Ipou3BOACTBE. KOHKpeTHBIE TpUMepbl
IPUMEHEHUsI Pa3IMYHBIX BUIOB CBapKH. POJIb COBETCKHMX YUEHBIX B Pa3BUTUH CBAPOYHOTO MIPOM3BOICTBA.

159. Knaccuduxanus npoueccos ceapku o 'OCT.

160. ®uznveckre oCHOBHI cBapku. CBapuBaEMOCTh PA3IUIHBIX METAJUIOB U CILIIABOB.

161. Meramtypruueckie, XauMHUecKie U pU3HYecKue SBJICHUS, IpOTeKaolye npu ceapke. Cxema CTpOEHUsI CBApOUHOTO
1IBa, CTPYKTYPHBIE U3MEHEHHSI B OKOJIOLIOBHOW 30HE M UX BIMSHUE HA MEXaHUYECKHE CBOMCTBA CBAPHOTO CO-CANHEHHSI.
162. Hampsbxenus 1 eopMaiiiy, BOSHUKAIOIINE B PE3yJIbTaTe CBAPKH, CIIOCOOBI X MPEIYNPEkKICHHUS U YCTPAHCHHUS.
163. CyniHocTb AyroBoii CBapKH, €€ pa3HOBUIHOCTH, IIPEUMYIIECTBA, HEJOCTATKU KaXKA0TO BUJa U 00JaCTh IPUMEHEHHUS.
Cxempl. 164. OcHOBHBIE CBOHCTBA JIEKTPUUECKON TyTH.

165. IcTOYHUKH CBapOYHOTO TOKA, IPUMEHSIEMbIE ISl IIUTAaHUS CBApOYHOH 1yru. VIX OCHOBHBIE XapaKTEPUCTHKH, IIpe-
UMYIIECTBA, HEAOCTATKH, 001acTh NIpHUMeHeHHs. CXEeMBI.

166. lyropas capka no merony H.H. benapgoca u H.I'. CnaBsHoBa. IIpenmyiiectsa, HeJOCTaTKH U 001acTh IPUMEHE-
HUSL.

167. Cxema py4HOil JyroBoii CBapKH IUIABSAIIUMCS JIEKTPoAoM. BbIOOp pexxnma pyqyHO yroBoi CBapKH.

168. Knaccudukaiys 1 MapKupoBKa 3JI€KTPOOB JJIsl PYYHOH JYyrOBOW CBapKH.

169. CoBpeMeHHas KIacCH(pHKAINSA CBAPHBIX COSANHEHNUIT U IIBOB. Y CIIOBHOE H300pakeHHE i 0003HAUCHHE IITBOB CBAp-
HBIX COCTMHEHUI1 Ha YepTexKax.

170. IToaroroBka MeTasa MoJi CBApKY, BBIOOP PeKUMa PYUHOU AYrOBOM CBAPKH U TEXHOJIOTHS €€ TPOBEICHUSI.

171. YupouieHHast 3J1eKTpU4ecKas cCxema CBapOYHOro TpaHcopmaropa 1 ero BoJbT-aMIlepHast xapakTepucruka. Ero pa-
00Ta, mpeuMyIIecTBa, HeAOCTaTKU. [[pUMeHeHNe TEXHOJIOTUH CBAapKH IIEPEMEHHBIM TOKOM.

172. YupouieHHast 3J1eKTpu4ecKas cxema Tpex(hasHoro cBapo4HOro BIIPSIMUTES, BOJIbT-aMIIEpHbIE XapaKTepUCTUKU. X
paboTa, mIpenMyIecTBa, HeAOCTATKH. [IpuMEeHeHNe TEXHOIOTHH CBaPKU IIOCTOSTHHBIM TOKOM.

173. OcHOBHBIE CBOWCTBA CBAPOYHOM AYTH, €€ PA3HOBUIHOCTH, CTPOSHHE, BOJIbT-aMIIEpPHbIE XapaKTEPUCTUKU, TOPEHNE,
IUIaBJIEHUE U TIEPEHOC METajlla B IyTe.

174. Ocob6eHHOCTH METAUTMYECKUX IPOLIECCOB IIPH CBapKe IUIABICHUEM, OCHOBHBIC PEAKIMH B 30HE CBAPKU ¥ KPUCTAIIIH-
3a1Us HAIUIaBJIEHHOTO CIIOA.

175. CtpoeHue CBapHOTO 1IBa U CTPYKTYPHbIE U3MEHEHUS B 30HE TEPMUUECKOro BiusHUsA. CXxeMa CBapOYHOro IIBa U 30-
HBI TEPMHUYECKOTO BIUSHUS MPU PYIHOI TyTOBOM CBapKe HU3KOYTJIEPOIUCTON U CPEAHEYTIEPOAUCTOMN CTaIH.

176. Tumsl 37€KTPOIOB JUIs 1yTOBOM CBapKH KOHCTPYKIIMOHHBIX YIJIEPOAUCTHIX U HU3KOJIETHPOBAaHHBIX CTajJel. Y CIIoB-
HOe 0003HauEHHE IEKTPOIOB.

177. Ha3nayeHue 1 pa3HOBHIHOCTH MOKPHITUI 371eKTpoa0B. [IpuMeHeHue 31eKTpo0B B 3aBUCUMOCTH OT COCTaBa MOKPHI-
THS.

178. IlpuurHBl BOSHUKHOBEHUS HanpshKeHuH u gedopmaruii npu ceapke. OCHOBHbBIE MEPOTIPUATHS 110 MX YMEHBIICHUIO.
179. Tepmuueckas 00paboTKa CBApHBIX U3JICIUI, €€ Ha3HAUCHHE, PA3HOBUIHOCTH, MOJTydaeMasi CTPYKTypa U CBOHCTBa
MeTaJula U3/1eJ1s ¥ CBapHOTO IIBA.

180. TexHomorust AYroBo CBapKu 1o ciioeM ¢uitoca. Cxema mpoliecca aBTOMaTHYECKOH CBapKH MoJ clioeM (artoca, ee
MIPEUMYIIECTBA, HEIOCTATKH U 00JIACTh TPUMEHEHUSL.

181. Haubosee pacripocTpaHeHHbIE MAPKH CBAPOYHBIX (DIFOCOB, MPHUMEHSIEMBIX MPH aBTOMATHYECKON CBAapKe, UX COCTaB,
Ha3HaueHHEe U 00JacTh MPUMEHEHHS. 34



182. CymHocTtb nporecca cBapKH 1oJ cjaoeM (iroca, ero pa3sHOBUAHOCTH, NpuMeHeHue. Cxema.

183. CtpoeHune cBapHOTO COEMHEHM s, TIOIY4E€HHOI0 CBapKOM 10 cinoeM ¢uiroca. X0 METaIIypruuecKuX IpoLeccoB,
MPOUCXOIAIINX IPH CBapKe MoJ cioeM diroca.

184. CyniHocTb TEXHOJIOTHHU IyTOBOI CBapKH B Cpeie 3alllUTHBIX I'a30B, €€ pa3HOBUIAHOCTU U 001aCTh IPUMEHEHHSI.

185. CymHOCTh TEXHOJIOTHH JyTOBOW CBAPKH B YIJIEKHUCIOM Ta3e, MPUMEHSIEMbIE MaTepHallbl, MPEUMYILECTBA, HEAOCTAT-
KM ¥ 00J71aCTh IPUMEHEHUS.

186. CyIHOCTh TEXHOJIOTHUH JyTOBOM CBapKU B aproHe, MPUMEHSEMbIC MaTepHalibl, IPEUMYIIECTBA, HEAOCTATKU U 00-
J1acTh IPUMEHEHHS.

187. CyIHOCTh TEXHOJIOTHH aprOHOIYTOBOM CBAPKH TUIABSAIIMMCS U HETUIABSILIMMCS 3JICKTPOJIOM, 000pyIOBaHUE U 00-
J1acTh IPUMEHEHHS.

188. TexHoOTHsI CBAPKH B YTIIEKUCIIOM Ta3e, 000pyI0BaHUE, MaTepHalIbl U 001aCTh TPUMEHEHNSI.

189. TexHousorus mia3sMeHHON CBapKH, €€ pa3HOBUIHOCTH, 000PYIOBaHUE, MaTepHajbl U 001acTh MpUMeHEeHUs1. CXeMbl.
190. TexHOIOTHSI AIEKTPOIIIAKOBOW CBAPKH, €€ MPEUMYIIECTBA, HEJOCTATKHU, IPUMEHIEMOe 000pyJOBaHHE U 00J1acTh
npuMeHeHus. Cxema mpoiiecca.

191. TexHOMOTHSI AIEKTPOHHO-TTY4YEBOH CBApKH, €€ PEUMYIIIECTBA, HEJOCTATKH U 00JacTh mpuMeHeHus. Cxema mpoliec-
ca.

192. CymHOCTh TEXHOJIOTHH YIIBTPa3BYKOBOM CBapKH, IPEUMYIIECTBA, HEOCTATKH U 00JacTh puMeHeHus. Cxema mnpo-
necca.

193. CymHOCTh TEXHOJIOTHH CBAPKH TPEHUEM, €€ IPEUMYILECTBA, HEJOCTATKH, 00JacTh NpuMeHeHus. CxeMa mpolecca.
194. Cymnocts TexHonoruu 1udGy3uOHHOM CBApKH, €€ IpeuMYILecTBa, 00acTb npuMeHeHus. Cxema npouecca.

195. CymHOCTh pa3HOBHIHOCTH KOHTAKTHOW CBAPKH U €€ MPUMEHEHHE B MAITHHOCTPOeHHH. CXEMBI.

196. TexHostorus CTHIKOBOW CBapKH, €€ IOCTOMHCTBA, HEJJOCTaTKU, 000pynoBaHue, o0nacTs npuMeHeHus. Cxema mporec-
ca.

197. TexHOJIOTHS TOUEUHOH CBApKH , €€ JOCTOWHCTBA, HEAOCTATKU, 000pyI0BaHuEe, 00IacTh MpuMeHeHus. Cxema nporec-
ca.

198. TexHosiorus OBHOM CBapKH, €€ JIOCTOMHCTBA, HEJIOCTAaTKH, 000pyAoBaHHUe 1 001acTh npuMeHeHus. Cxema mporec-
ca.

199. TexHoJIOTUS CBapKH aKKyMYJIMPOBAaHHOM SHeprueH, JT0CTOMHCTBA, HE0CTaTKU, 000pyI0BaHUE, 00JIACTh MPUMEHE-
Husi. CxeMa mporiecca.

200. O6opynoBaHue, NPUMEHAEMOE JJIsl KOHTAKTHOW cBapKu. CXeMbl, ero XapakTepucTHKa, OIMCcaHHe padoThl U 001aCTh
TIPUMEHEHUSI.

201. O6opynoBaHue, IPUMEHsAEMOE JUTs Ta30Boii cBapku. Cxembl. KpaTkas xapakTepucTuka. Y CTpOWCTBO ¥ Ha3HAUCHHE.
202. I'a3pl, mpucanoyHble MaTepuaibl U (HIFOCHI, IPUMEHSIEMBbIE JJIs Fa30BOM CBApKH.

203. Pa3HOBHIHOCTH alleTUICHOBBIX T€HEPATOPOB, UCIOIF3yEMbIX B CBAPOTHOM IPOU3BOACTBE. Cxema 0IHOTO U3 HHUX,
€ro yCTpoHCTBO H paboTa.

204. YcTpoiicTBO ra30BbIX 0aJIIOHOB ISl XPaHEHHUS ¥ TPAHCTIOPTUPOBKHU KHCIOPOAa U aneTuiieHa. Cxema ycTpoiicTBa u
paboTa pegyKTopa 11 KUCIOPOa U alleTHIICHA.

205. CxeMbl MHXKCKTOPHOU U 0€3MHIKEKTOPHOI CBApPOYHBIX FOPEJIOK, MX paboTa U MpUMEHEHHE.

206. O6pa3oBaHue ra30cBapOYHOro maMeHn. Cxema CTpOeHHs alleTUIIEHO-KUCIIOPOTHOTO IJIaMEHH, ee rosicHenue. [1pu-
MEHEHHE HOPMAaIFHOT0, OKUCIUTENHFHOTO U HAaYTIEPO)KUBAIOIIET0 IIIAMEHH TOPEJIKH.

5.3 ®oHA OIIEHOYHBIX CPEICTB MPUIIOKEHHE |

TecToBbIe 3aaHUS U IPOMEKYTOYHON aTTECTAllMH U TEKYIIEr0 KOHTPOJIS 3HAHUH CTYIEHTOB

TecroBbie 3aJaHusA

ITo mpeamery: MATEPUAJIOBEJAEHUE WU TEXHOJIOT'MA KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. YKAXKUTE MAPKU MAJIOYTJIEPOJIMCThIX KAYUECTBEHHBIX CTAJIEM:

1. Cr3xn 5. crams 50
2. cram 08 6. cram 20
3. cramb 60 7. cram 40
4. crams 10 8. crams 70
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2. TBEPJbIM PACTBOPOM BHEJIPEV A YI'JIEPOJIA B « -XEJIE30 ABJISAETCSdeppur

1 . ayCTCHUT

2 . HOEMCHTUT

3. mepnut
3. B XEJIE3OYTJIEPOJJHBIX CITJTABAX ITOJIE3HBIMU ITPUMECSMU ABJISIIOTCAdocdop
Mapraserl
cepa
a3oT
KUCIIOPOA
BOZIOPOJI
KpEeMHHI

Sk W=

4. HAUBOJIEE LTEJIECOOBPA3HO ABOTHUPOBATH CTAJIb MAPKI60
1. V11
2. 38XMI10A
3. Cr. 5cn

1. YKA3AHUE HA YEPTEXE JAETAJIM HRB 90 O3HAUAET
2. TBepaocTh no bpunemnto
1. TBepmocTh 10 PoKBeny, M3MEepeHHas CTaIbHBIM IIAPUKOM
2. ynapHas BI3KOCTh
3. OTHOCHTENFHOE CY’)KeHHE MaTepualia IpH PacTsHKCHUN
. OBTEKTUKAMMUM HA3BIBAIOT:
1. TBepmble pacTBOPHI BHEIPCHHUS
2. MEXaHWYECKHE CMECH OTHOBPEMEHHO 00pa3yIOMNXCs KPUCTAIIIOB PA3TMYHBIX KOMIIOHEHTOB
3. TBepAble pacCTBOPHI 3aMEIICHHS
4. XUMHYECKHE COCTUHEHUS
3. OTHOCUTEJIBHOE Y AJIMHEHUE METAJIJIA ITP1 UCITBITAHUAX HA PA3PbIB XAPAKTEPU3YET-
MPOYHOCTH
1. U3HOCOCTOMKOCTH
2. BBIHOCIHMBOCTH

3. MJIACTHIHOCTH
4. TIOJIMMOP®HBIE ITPEBPAIIIEHN S XAPAKTEPU3YIOTCS:
1. IHOPOTHOCTHIO CBOMCTB META/UIA B PA3IMYHBIX KPUCTAUIHYECKUX IIOCKOCTSIX

TecroBble 3amanns Ne3

ITo mpeamery: MATEPUAJIOBEJAEHUE YU TEXHOJIOT'WA KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. COCTOSHHME CITJIABA B TOUKE «K» IUATPAMMBI:

b
B
2
A
2
S
B *K
a E
|

SOLTAS

MOJIHOCTBIO JKHIKOE
MOJIHOCTBIO TBEPIOE

JKMIKHH CIIaB + KOMIIOHEHT A
KOMIIOHEHT A

W=
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2. HEMEHTOBATb HEOBXOAVMO CTAJIb MAPKH:

1. 20 3. 60
2. VY10 4. 40XH
3. B2KEJIE3OVYIJIEPOAHBIX CIUTABAX TTOJIE3BHBIMU ITPUMECSMMU SBJIAIOTCS:
1. dochop 5.  KHCIOponX
2. Maprasen 6. BOZOpOA
3. cepa 7. KpeMHHUH
4. asor

4. TBEPJOCTb METAJIJIA, UIBMEPEHHAA 110 METOJ1Y POKBEJIJIA C AJIMA3HBIM KOHYCOM, OBO-
3HAYAETCA:

1. HB 3. HRB
2. HV 4. HRC
IIpenongaBarens

TecroBble 3amanns Ned

ITo npenmery: MATEPMAJIOBEAEHME Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.TOYEYHBIMU JEPEKTAMU KPUCTAJUTMYECKOM PEUIETKU ABJISIIOTCS:
1. aHM30TpOTIHS 3. 3KCTPAIIOCKOCTH
2. BaKaHCHU 4. qucaoKaIun

2.BBICOKOITPOYHbIM YYTYH OKOO3HAYAETCS:

1. K430-5 3. BU50-2
2. CU35 4. 9X28
3. UHCTPYMEHTAJIbHBIMU SABJIAIOTCA CTAJIU MAPOK:
1. Cr.5mc 5. 9XC
2. P12 6. Cramns 10
3. Cramp Al12 7. P18K5D2
4. P6M3 8. Crams 30

4. TBEPAOCTDb METAJUIA, UBMEPEHHA 11O METOZY POKBEJIJIA C AJIMA3HBIM KOHYCOM, OBO-
3HAYAETA:

1. HB 3. HRB
2. HV 4. HRC
IIpenonaBarens
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TecToBrie 3aganus NeS

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.K TEXHOJIOTUYECKUM CBOMCTBAM METAJIJIA OTHOCSTCS:

1. AJIEKTPOCONPOTUBIICMOCTb 5. 00pabaTeIBaeMOCTh

2. KOBKOCTb 6. TBEpAOCTH

3. HBHOCOYCTOWIUBOCTD 7. Temneparypa IUIaBICHUS
4. cBapUBaeMOCTh 8. KUIKOTEKY9IEeTCh

2.0JHOKAPBNJIHBIM TBEPIBIM CITABOM ABJIAETCSI:

1.P9 3. BK2
2. T15K6 4. TTBK10
3. K METAJIJIOKEPAMUWYECKHUM TBEP/IbIM CITJTABAM OTHOCATCA:
1. TT8K10 5. Cr.6cn
2. VI12A 6. BK2
3. T30K4 7. BKS8
4. crans 40 8. TI15K6

4. OTHOCHUTEJIBHOE VJJIMHEHNE METAJIJIA ITPU UCIIBITAHUAX HA PA3PbIB XAPAKTEPU3VET:

1. TpoYHOCTH 3. BBIHOCIHMBOCTH
2. W3HOCOCTOHKOCTH 4. MIaCTUYHOCTH
[IpenonaBatenp
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TecroBble 3amanus Ne6

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.BBICOKOKAYECTBEHHbBIMU ABJIAIOTCA CTAJIM MAPOK:

1.20X 4.30XI'"CA
2. 18XI'TA 5. 40XH
3. Cr. 4xnt 6. craib 40
2.CTPYKTYPA 3BTEKTOUIHOM CTAJIN:
1. beppur u aycteHUT 3. beppur u nepauT
2. IePJIAT ¥ IIEMEHTHUT 4. mepiut

3.BBICOKOITPOYHbIN UYTYH OKOO3HAYAETCS:

1. K430-5 3. BU50-2
2.CY35 4.49X28
4. TBEPJIbIM PACTBOPOM BHEJIPEHUM A YIJIEPOJJA B « -)KEJIE30 SBJISIETCA:
1. peppur 3. IEMEHTUT
2. ayCTEeHUT 4. nepaut
IIpenonaBartens
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TecToBrle 3ananus Ne7

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.CTAJIb Y8, HATPETAS J1O 80 °C 1 OXJIAXKIAEHHAS B BOJAE, UMEET CTPYKTVYPYVY:
1. MmapTeHcuTa 3. aycTreHuTa
2. mepiura 4. nepnebyputa

2. YKAXUTE MAPKU MAJIOYTJIEPOJIMCTHIX KAUECTBEHHBIX CTAJIEN:

1. Cr3xn 5. crams 50
2. cram 08 6. cram 20
3. cram 60 7. cram 40
4. crams 10 8. crams 70

4. HAUBOJIEE LHEJJECOOBPA3HO A3OTHUPOBATH CTAJIb MAPKI
1. 60 3. 38XMI10A
2. V11 4. Cr. 5cn

4.3 IEPEYUCJIEHHBIX METO/IOB UCIIBITAHUI HEPA3PYILIAIOLIMM BUIOM KOHTPOJIS SIBJIS-
ETCA UBMEPEHHUE:

1. mpouHoCcTH 3. IaCTUYHOCTH
2. ynapHOH BSI3KOCTH 4. TBepAOCTH
IIpenonaBarens
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TecroBble 3amanus Ne§

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.3AKAJIKA CO CPEJHUM OTIITYCKOM PEKOMEHAYETCAIJIA:
1. ceepia 3. HanWJIbHUKA
2. MEeTYHKa 4. npyXuH

2.K TEXHOJIOTMYECKUM CBOMCTBAM METAJIJIA OTHOCSTCS:

1. 3IEKTPOCONPOTUBIAEMOCTD 5. 006pabaTbIBaEMOCTh

2. KOBKOCTh 6. TBEPIOCTH

3. I3HOCOYCTOWIUBOCTD 7. Temneparypa IIaBJIeHUS
4. cBapUBaeMOCTh 8. KUAKOTEKYIEeTCh

4. OIEPALIUAMU XUMHUKO-TEPMUUYECKOM OBPABOTKU SIBJISIKOTCS:

1. 3epkama 5. HopManu3auus
2. aJIUTHpPOBaHUE 6. XpOMUpOBaHUE
3. as3oTupoBaHME 7. CUTULIUPOBaHUE
4. oTImyck 8. oTxur

4. TEXHUYECKU YU CTOE XEJIE30 COJIEPXKUT ITPUMECEW, %:

1. 1,1 3.0,01
2.0,1 4. 0,001
IIpenonaBartens
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TecroBble 3amanus Ne9

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.K CLIOKOMHBIM CTAJISIM OBBIKHOBEHHOI'O KAUECTBA OTHOCSTCSI MAPKU:

1.Cr. 1 mc 5.Cr. 3T e
2. Ct. 4 xn 6.Cr. 6 cn
3.Cr. l cn 7.Cr. 1 kn
4. Crt. 3l e
2. IUAMETP OTIIEYATKA U3MEPAIOT TTPU OIIPEJEJIEHUU TBEPJOCTU METOOM:
1. Bpunemnns 3. PokBemna ¢ anmazom
2. Bukkepca 4. PokBeiia ¢ mapukomM

3.IIOCIJIE 3AKAJIKU HAITMJIbBHUKA 13 CTAJIN Y11 ITPOBOJAT:
1. omxur 3. HU3KHH OTITyCK

2. BBICOKHI OTIyCK 4. HOpMaIM3aLUIO

4.BBICOKOKAYECTBEHHbBIMU ABJIAOTCA CTAJIM MAPOK:

1.20X 4.30XI'CA

2. I8XI'TA 5.40XH

3. Cr. 4xn 6. ctans 40
IIpenonaBarens
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TecTosrie 3aganus NelO

ITo npenmery: MATEPUAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.HEMEHTALIMS — 3TO HACBIIIEHME ITOBEPXHOCTHOT O CJIOS
1. yrnepoaom 3. yriaepoaoM 1 a30ToM
2. a30TOM 4. yrnepooM ¢ nocienyromei 3akankoi

2.CIIJTAB MEJZI1 C ATIOMUHUWEM HA3BIBAETCH:
1. QyparoMuHOM 3. JaTyHbIO
2. OpoH30it 4. 6abbuTomM

3. IIOJIMMOP®HBLIE ITPEBPAIIIEHV S XAPAKTEPU3YIOTCSI:
2. HEOAHOPOIHOCTBIO CBOMCTB METa/lIa B PA3IHUHBIX KPUCTAIUIMYECKUX IIIIOCKOCTAX
3. CTENeHbIO NePEeOXTaXACHUs NPH KPUCTATTU3AIH
4. W3MEHEHUEM KPUCTAJUINYECKOH PEIIEeTKH B 3aBUCUMOCTHU OT TeMIIEepaTypsl
5. nmHelHBIMH AeeKTaMHU KPHCTAJUINYECKON peleTKN

4.B BBICTPOPEXVYIEN CTAJIM P6M3K2 COJIEPYKUTCS BOJIbOPAMA:

1.6 3.2
2.3 4. Bonbdpama HET
IIpenonaBarens
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TecroBrie 3amanus Nel 1

ITo npenmery: MATEPUAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

LHA TUATPAMME JIMHW: COJIMAYC OBO3HAYEHA bYKBAMH
B

1. ACB
2. ACE
3. ICB
4. ICE

2 MEXAHUYECKUM CBOMCTBOM METAJUIA ABJISIETCS:
1. 3IEKTPOCONPOTUBIAEMOCTD 3. KUAKOTEKY4YECTh
2. TBEpAOCTh 4. cBaprUBaEMOCTb

3.YKAXUTE MAPKY, COJIEPXAII[YIO B CBOEM COCTABE BAHA/JIUI:

6. VI12A 8.35XH
7. 9XC 9.P18K5®2
2.CTPYKTVYPA 3BTEKTOI/II[HOI7I CTAJIN:
1. dbeppur u aycreHUT 3. depput u mepIuUT
2. epJIUT U LIEMEHTUT 4. nepaut
IIpenonaBarens
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TectoBrie 3aganus Nel2

ITo npenmery: MATEPUAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.MHCTPYMEHTAJIBHBIMU ABJIAIOTCA CTAJIM MAPOK:

1. Cr.5mc 5. 9XC

2. P12 6. Cramns 10
3. Cramp A12 7. P18K5D2
4. P6M3 8. Crams 30

2. YKABAHUE HA YEPTEXE JJETAJIM HRB 90 O3HAYAET:
4. TBepaoCTh 0 bpuHenio
5. TBepaoCTh 10 PoKBeITy, N3MepeHHast CTaIbHBIM IAPHKOM
6. ynapHas BI3KOCThb
7. 0THOCUTEIFHOE CY)KCHUE MaTepUalia IPU PACTHKCHUU

3. HEMEHTOBATH HEOBXOAMMO CTAJIb MAPKU:

1. 20 3. 60
2. V10 4. 40XH
4 TOYEYHBIMU JEPEKTAMMU KPUCTAJUIMYECKOM PEIIETKU SIBJISIFOTCS:
1. aHM3OTpOTIHUS 3. BKCTPAITIOCKOCTH
2. BaKaHCHH 4. TUCITOKALINK
IIpenonaBarens

45



TecToBrie 3amanus Nel3

ITo npenmery: MATEPUAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.JIATYHb MAPKHU JIC-59-1 COAEPXUT MEJIU, %:
1. 1 3. 40

2. 59 4. 41

2. OBTEKTUKAMMU HA3BIBAIOT:

1. TBepmble pacTBOPHI BHEAPCHHUS
2. MEXaHWYECKHe CMECH OIHOBPEMEHHO 00pa3yIOMNXCs KPUCTAIIIOB PA3TMYHBIX KOMIIOHEHTOB

3. TBepAbIC PaCTBOPHI 3aMEIICHI
4. XAMHUYECKHE COCTNHECHHUS

3.BBICOKOKAYECTBEHHOM SIBJISIETCSI CTAJIb MAPKU:
1. 40X 3. JI90

2. 18XIT 4. VY10A

4. COCTOSHUE CIITABA B TOYKE «K» INAT'PAMMBI:
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B
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SOLTAS

MOJIHOCTBIO JKHIKOE
MOJIHOCTBIO TBEPIOE

JKHIKUA CIIIaB + KOMIIOHEHT A
KOMIIOHEHT A

L=

IIpenonaBaTenp
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TectoBrie 3amanus Ne 14

ITo npenmery: MATEPUAJIOBEAEHWE W TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. U3OTPOIINA OTO:
1. HEOMHAKOBOCTh MEXAHUYECKHUX CBOICTB MO BCEM HAIPABICHUSAM;
2. OIMHAKOBOCTb CBOMCTB 110 BCEM HallpaBJICHUSM;
3. CtocoOHOCTh MeTala U3MEHATh KPUCTANTMYECKYIO PELIETKY P Pa3IUyHbIX TEMIIEpaTypax.

2. 1O HAKJIEIIOM ITOHUMAIOT:
1. oOpa3oBaHHE POCT HOBBHIX, PABHOBECHBIX 3€PEH BMECTO OPHCHTHUPOBAHHOM BOJIOKHHCTOW CTPYKTYPHI

nehOpMHPOBAHHOTO METAIINIA,;

2. TMOBBILICHUE CTPYKTYPHOTO COBEPILICHCTBA HAKJICIIAHHOTO METallla B PE3yJbTaTe YMEHbBILICHHUS TIOTHO-
cTH Ie()eKTOB CTPOeHHs, 0€3 3aMETHOTO M3MEHEHUS CTPYKTYPhl BUIUMOM B MHKPOCKOII 110 CPaBHEHUIO C
Je(pOPMHUPOBAHHBIM COCTOSHUEM;

3. yIpoYHEHHE MeTallIa o NCHCTBUEM ILIACTUIECKOM ieopMaIiuu.

3. HATPEB 3AKAJIEHHOI CTAJIM IO TEMIIEPATYPHI 450...600°C, BBIJIEPXKKA U ITOCJIEAYIOIIEE
OXJIAXKJEHUE 3TO:
1. BBICOKUII OTIIYCK; 2. cpeqHUil OTIYCK; 3. HU3KUH OTIIyCK.

4. YKAXXUTE MAPKU CTAJIEN JJ151 CBAPHBIX KOHCTPYKIIUI:
1.45T2; 2. BC14; 3.30XM; 4. 14172.

IIpenonaBarens

TectoBrle 3amanusg Ne 15

ITo mpeamery: MATEPUAJIOBEJAEHUE YU TEXHOJIOT'MA KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. TOJINMOP®U3M 3TO:
1. cnocoOHOCTH MeTaJlIa CYIIECTBOBATD B PA3IMUHBIX (POpPMax KPUCTATUTMIECKUX PEIIETOK;
2. coxpaHeHrne GOPMBI KPUCTAIUTMIECKOH PEIIeTKH TP Pa3IHIHBIX TEPMOIMHAMUIECKAX YCIOBHX;
3. BHEIpEHNE B KPUCTAJUIMIECKYIO PEIIETKY IPUMECHOTO aToMa.

2. MO/l PEKPUCTAJIJIU3AIIEN [TIOHUMAETCS:
1. oOpa3oBaHHE POCT HOBBIX, PABHOBECHBIX 3¢PCH BMECTO OPHUCHTHPOBAHHON BOJIOKHUCTOM CTPYKTYPHI Je-
(hOpMHUPOBAHHOTO METAJIIIA;
2. MOBBIIIEHHE CTPYKTYPHOTO COBEPILICHCTBA HAKJIECNIAHHOTO MeTallla B PE3yJbTaTe YMEHBIICHHS IUIOTHO-
CTH 1e()eKTOB CTPOCHHUS, 0€3 3aMETHOTO 3. U3MEHCHHS CTPYKTYPBI BUIUMOIN B MUKPOCKOII IT0 CPAaBHEHHUIO C
Ie(OPMHUPOBAHHBIM COCTOSHUEM;
4. ynpoYHEeHHe MeTalIa o] IeHCTBUEM IIaCTHIECKOH eopMaruu.

3. CTPYKTYPHAS COCTABJISIOIIAS JIOSBTEKTOBU/IHBIX CTAJIEM:
1. mepuT; 2. epyuT, QGeppur;
3. ¢eppur, IEMEHTHUT; 4. IEMEHTHT, JeeOypuT.

4. YKAXXUTE MAPKU JIMTENHBIX CTAJIEM:
1. 15J; 2.40XJI; 3. 30XT'C; 4. 12XTC.

[IpenonaBarenb

TecToBrie 3amanus Ne 16

To npenmery: MATEPUAJIOBEAEHUE U TEXHOJIOTMSI KOHCTPYKLIMOHHBIX MATEPUAJIOB
47



1. IOl TEKCTYPOI [TOHUMAIOT:
1. paBHOBECHYIO CTPYKTYPY;
2. HEpaBHOBECHYIO CTPYKTYPY;
3. CTPYKTYpY, OPHEHTHPOBAHHYIO OTIPeAeIICHHBIM 00pa3oMm.

2. BO3BPAT 3OTO:
1. oOpa3oBaHHE POCT HOBBIX, PABHOBECHBIX 3¢PCH BMECTO OPHUCHTHPOBAHHON BOJIOKHUCTOM CTPYKTYPHI Je-
(hOpMHUPOBAHHOTO METAJIIIA;
2. TMOBBIIIEHNE CTPYKTYPHOTO COBEPILICHCTBA HAKJIECNAHHOTO MeTallla B PE3yJbTaTe YMEHBIICHHS IUIOTHO-
CTH Je(eKTOB CTPOCHHS, Oe3 3aMETHOTO M3MCHCHUS CTPYKTYPBHI BHIUMONH B MHUKPOCKOII [0 CPABHCHHIO C
Je(OPMHUPOBAHHBIM COCTOSHUEM;
3. yrpo4HeHHe MeTalIa o IeHCTBHEM IIaCTUIECKOi e opManuu.

3. CTPYKTYPHBIE COCTABJISIOIIME DBTEKTONHBIX CTAJIEH:
1. ITepmur; 2. epiiT, heppur;
3. (eppur, IEMEHTHUT; 4. IEMEHTHT, Je1e0ypuT.

4. BBIBEPUTE CTAJIb CITOBBIIIEHHOW OBPABATBIBAEMOCTbBIO PESAHUEM:
1.35XT'CA; 2. A40T; 3. AC40; 4.40XJL

IIpenonaBarens

TecToBrie 3amanus Ne 17

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. KAK BJIUSIOT TOYEYHBIE JEPEKTHI HA MEXAHUYECKHUE CBOMCTBA METAJIJIOB?:
1. oTpHULIaTENBEHO (CHUXKAFOT);
2. HE OKAa3bIBAIOT BIIHSIHUS;
3. MOJIOKUTENHHO (TIOBBIIIAIOT).

2. TOBBILIEHUE YPOBHS INTACTUYECKOM JJE®@OPMALIMU METAJIMYECKOI'O TEJIA IIPUBO/INT:
1. K pOCTY TIACTUYHOCTH;
2. K CHI)KEHHIO TIACTHYHOCTH;
3. IACTUYHOCTBH OCTACTCS MTOCTOSIHHOA.

3. CTPYKTYPHAS COCTABJISIOIIAS 3ASBTEKTOM/IHBIX CTAJIEM:
1.mepawur; 2. nepnur, Geppur;
3. ¢deppur, nemMeHTHT; 4. neMeHTHT, JIe1e0ypuT.

4. YKAXXUTE MAPKU BEICOKOITPOUHBIX CTAJIEM:

1. 55C2; 2. IIX15;
3. 40XI'CH3BA; 4. 30X9HIOMA4I2C2.

[IpenonaBatensb

TectoBrle 3amanusg Ne 18

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. ANCJIOKATINS:
1. IUTeiHOE HECOBEPIICHCTBO KPUCTAIUINYECKOH peIIeTKY;
2. TOUYEUHBIN Je(eKT KPUCTAIITHIECKON PEIIeTKH;
3. MOBEPXHOCTHBIN ePEKT KPUCTAIIIMIECKON PEILETKH. 48



2. [TOBBILIEHUE YPOBHS IIJTACTUYECKOM JJEO@OPMALIMU METAJIJIMYECKOT'O TEJIA ITIPUBOJIUT:
1. K CHIDKEHHIO TTpe/iesia IPOYHOCTH;
2. mpenesn MPOYHOCTH OCTACTCS HEM3MEHHBIM;
3. mpeaen MPOYHOCTH MOBBIIIACTCS.

3. IO AN D®DY3MOHHBIM HACBINIEHUMEM ITOBEPXHOCTHOI'O CJIOA CTAJIM YIJIEPOAOM IIOHUMA-
I0T:

1. emenTanuto;

2. A30THpOBaHHUE;

3. AnuTtHpoBaHue;

4. BopupoBaHue.

4. BBIBEPUTE CTAJIb C TIOBBIIIEHHBIM YIIPYTUMU CBOVICTBAMU:

1. 15X; 2. 50XTDA;
3. 60C2; 4. Cranb 45.
[IpenonaBarenb

TectoBrle 3amanug Ne 19

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

KPAEBAS JUCJIIOKALIVA:
1. HemomHbIN CABUT KpHCTaIa OTHOCUTENBHO ONPEAEICHHON MOTYIIOCKOCTY;
2. Kpail TMHUH NOJTYNIOCKOCTU B KPUCTAJUIMYECKOHN PEIETKE;
3. aToMBI, HaXOAAIIMECS B MEXKAYY3€IbHBIX IPOMEKYTKAX.

TBEP/IbIi1 PACTBOP YTJIEPOJIA B o - XKEJIE3E:

1. mnepnur; 2. ayCTEHUT;
3. LIEMEHTUT; 4. neneOypwr;
5. deppwur.

YBEJIMYEHUE COAEPXAHNA YIJIEPOJA B CTAJIN CITOCOBCTBVYET:
1. CHIXXEHHIO TBEPIOCTH;
2.  pOCTy TBEPAOCTH;
3. TBEpPAOCTb OCTAeTCS HEM3MEHHOM.

TPEBOBAHUS OBJIAJIATH BBICOKOI: TBEPJIOCTHIO, UI3HOCOCTOMKOCTBIO, COITPOTUBJIEHU-
EM KOHTAKTHOI VCTAJIOCTH; UMETh OYEHb HU3KOE COJEPXXAHME OTHOCUTCS K CTA-
JIAAIM MAPOK:
1. IIX15CT; 2. 50XDA;
3. IIXA4PII; 4. 60C2XA.

IIpenogaBatens

TecrtoBrle 3amanug Ne 20

ITo mpeamery: MATEPUAJIOBEJAEHUE U TEXHOJIOT'MA KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. CTEIIEHb I[TEPEOXJIAXKJIEHW A:
1. pa3HOCTD MEXIy (PaKTHUECKOH U TEOPETHUECKON TeMIlepaTypaMy KPUCTAILTH3AIHH;
2. pa3HOCTH MEXy TCOPETHUECKOHN 1 (PaKTHIECKON TeMIIEpaTypaMy KPUCTaILIH3aIHNT;
3. pa3HOCTh MEXIY TEMIEpaTypOi KPUCTAIUIM3ALNH 1 TEMIIEPATypOi 3aTBEpACBAHMS.

2. TBEPJIbIV PACTBOP B y - XKEJIE3E: 49
1. nepaur; 2. ayCTEHUT;



3. IEMEHTHT; 4. neneOypwur;
dheppwur.

3. YBEJIMYEHUE COAEPXAHUA YIJIEPOJA B CTAJI CITOCOBCTBVYET:
1. CHI)KEHHIO TUIACTUYHOCTH;
2. pOCTy MIACTUYHOCTH;
3. IIaCTUYHOCTH OCTAETCS HEU3MEHHOM;

4. IPEIJIOXXUTH CTAJIb JJIS1 IETAJIEN, PABOTAIOIIMX B YCJIOBUSAX ABPASUBHOI'O M3HAIIIN-
BAHUA:
1. 12X13; 2. 17X105; 3. 110I'13JI; 4. 20XH.

IIpenonaBarens

TectoBrle 3amanus Ne 21

ITo mpeamery: MATEPUAJIOBEJEHUE YU TEXHOJIOT'MA KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. KAK IOCTUT' AETCS [TOJIYYEHUE MEJIKO3EPHUCTOM CTPYKTYPHI:
1. yMeHBIIIEHHEM CTETICHH TIePEOXIIKICHHS;
2. yMEHBIIIEHHEM CKOPOCTHU OXJIAXKICHHUS;
3. yBeIMUYCHUEM CTEIICHH MIEPEOXITaXKICHUS;
4. yBeTMUEHNEM CKOPOCTH OXJIAKICHHUS.

2. XUMMWYECKOE COEAVUHEHUE YTJIEPOJA C XEJIE3OM (Fe;C):
1. nepaur; 2. ayCTEHUT;
3. LIEMEHTHT; 4. neneOypwr;

3. YVBEJIMYEHUE COAEPXKXAHUA YTJIEPOJJA B CTAJI CIIOCOBCTBVYET:
1. pocTy yIapHO# BSI3KOCTH;
2. yMEHBUICHHIO yIapHO#l BA3KOCTH;
3. ynapHasi BA3KOCTh OCTaeTCsl HeM3MEHHOM.

4. YKAXXUTE MAPKH KOPPO3MOHHO- CTOMKUX CTAJIEN (HEPYKABEIOIIUE CTAJIM):
1. 12X13; 2. 10X14I'14H4T; 3. 60C2XA; 4. A40T.

[IpenonaBatenb

TecToBrie 3amanus Ne 22

ITo mpeamery: MATEPUAJIOBEJAEHUE YU TEXHOJIOT'WA KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. PU3UYECKHE CBOMCTBA METAJIJIOB U CITJIABOB:
1. crmocOOHOCTH METAIIIIOB MOABEPTATHCS TOPIYEH M XOJOIHOM 00paboTKe;
2. IOBE/ICHUE METAJIOB B TEILUIOBBIX, PABUTAIIMOHHBIX, 3JIEKTPOMArHUTHBIX U PaJHAIIMOHHBIX TOJISX;
3. c1ocoOHOCTh MaTepHAIIOB COMPOTHUBIIECTCS IehOPMHUPOBAHHIO U PA3PYIICHHIO TIOJ ACHCTBUEM pa3Jind-
HBIX HAarpy30K, TEMIIEPATyp U Cpell.

2. MEXAHUYECKOW CMEChIO ®EPPUTA U [IEMEHTUTA HA3BIBAIOT:
1. nepaur; 2. ayCTEHUT;

3. LIEMEHTHT; 4. neneOypur;
50

3. CIIOCOBHOCTb MATEPHAJIA COIIPOTUBJIATCA AEO@OPMALMAM N PA3ZPYIIEHUAM 3TO:



1. TBEpAOCTH; 2. TIPOYHOCTE;
3. BS3KOCTB; 4. ycTajocTh.

4. YKAXXUTE MAPKU ) XAPOCTOUKUX CTAJIEN:

1. 30XTCA; 2. 50XH;
3. 20X23H13; 4. 12X18HOIT.

[IpenonaBatens

TectoBrie 3amanus Ne 23

ITo mpeamery: MATEPUAJIOBEJAEHUE YU TEXHOJIOT'MA KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. TEXHOJIOTMYECKUE CBOMCTBA METAJIJIOB 1 CITJIABOB:
1. crmocOOHOCTH METAIIIOB MOABEPTATHCS TOPSUIEH M XOJI0IHOHM 00paboTKe;
2. IOBE/ICHUE METAJIIOB B TEILIOBBIX, IPABUTAIIMOHHBIX, JIEKTPOMArHUTHBIX U PAIUallMOHHBIX MOJICH;
3. crmocoOHOCTh MaTepHAIOB COMPOTHUBIIECTCS IehOPMHUPOBAHHIO U PA3PYIICHHIO TIOJ ACHCTBUEM pa3Jind-
HBIX HAarpy30K, TEMIIEPATyp U Cpell.

2. MEXAHNYECKAS CMECH COCTOAIIASA N3 TIEPJINTA 1 HEMEHTUTA T1PU TEMIIEPATYPE HU-
KE 727 C HABBIBAETCSI:

1. nepaur; 2. ayCTEHUT;

3. LIEMEHTHT; 4. neneOypur;

3. CIIOCOBHOCTb MATEPUAJIA COITPOTUBJIATCA ITPOHUKHOBEHHMIO B HEI'O BOJIEE TBEPJJOT'O
MATEPHAJIA:

1. TBEpAOCTS; 2. IPOYHOCTSH;

3. BS3KOCTB; 4. yCTanocTh.

4. K )KAPOITPOYHBIM CTAJISIM OTHOCAT:

1 15XM; 2. 12X13;
3. 15X11M®; 4. IIIX4PII.

[IpenonaBatenb

TecToBrie 3amanus Ne 24

ITo npenmery: MATEPUAJIOBEAEHUE N TEXHOJIOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. MEXAHUYECKHUE CBOMICTBA METAJIJIOB U CIJIABOB:
1. cIOCOOHOCTH METAJUIOB MOJBEPTATHCS TOPsTYEeH M X0JIOTHOH 00paboTKe;
2. IOBEJICHWE METAJIOB B TEIUIOBBIX, I'PABUTAIMOHHBIX, 3JIEKTPOMAarHUTHBIX U palUallMOHHbIX IOJIEH;
3. COCOOHOCTH MaTEPHAIOB CONPOTHUBISIETCS 1e(OPMUPOBAHHIO U Pa3pYIICHHIO M0 ACHCTBUEM pa3iiny-
HBIX Harpy30K, TEMIIEPATyp U CPel.

2. HAJIMYUE B CTPYKTYPE CIUJIABA VI'JIEPOJA B CBOBOJHOM COCTOSHNUU ITPUCVYILIE:
1. maTyHsM; 2. OpoH3zam;
3. dyryHawm; 4. cramsaM.

3. ClIOCOBHOCTb MATEPHUAJIA TIOI'JIOIIATD PABOTY BHEIIHNX CHJI 3A CHET EI'O TUIACTUE-
CKOU AE®OPMAILINU:



1. TBEpAOCTH; 2. TIPOYHOCTE;
3. BS3KOCTB; 4. ycTajocTh.

4. IIOAOBPATD CTAJIb IJIS N3TOTOBJIEHN A HOXKOBOYHOI'O ITOJIOTHA:
1. V10; 2. Y10A; 3. BCr4; 4. 60C2.

[IpenonaBatensb

TecToBrle 3amanus Ne 25

ITo mpenmery: MATEPUAJIOBEJAEHUE Y TEXHOJIOTI'MA KOHCTPYKITMOHHBIX MATEPUAJIOB

1. IPEJEJI ITPOITOPITMOHAJIBHOCTU:
1. HampsbKeHHe, IPU KOTOPOM OTCTYIUICHHE OT JIMHEHHON 3aBUCUMOCTH JAOCTUTAaeT TaKOro 3HAYEHUs, UYTO

TaHTEHC yTJIa HaKJIOHA KacaTeJbHOW K KPUBOH Jeopmannu yBenuanBaeTcs Ha 50% 0T cBOETO 3HAUECHUS

Ha JIMHEHHOM YIJIOBOM Y4acTKe;
2. HaTIpsDKEHUE, P KOTOpoM ocTtaTtouHas nedopmarus nocturaet 0,05% oT HavadpHOM JIMHBI 00pasmna;

3. HampspKEHHe, BRI3BIBAIONIEE OCTATOUHYIO Aedopmanuio, paBHyto 0,2%.

2. INTACTUHYATYIO ®OPMY I'PAOUTA UMEIOT:
1. KOBKUE UYTYHHI, 2. cepsle UyTyHHI,
3. Oemnble YYT'yHBI; 4. BBICOKOIIPOYHBIEC UyTYHBI.

3. TIPOLIECC TIOCTEITEHHOI'O HAKOIUJIEHMS TTOBPEXEHUM, TIPUBOJSIIMX K PA3PYIIEHUIO
MATEPHAJIA TIO/] JEMCTBUEM 3HAKOITIEPEMEHHBIX HAT'PY30K:

1. TBEpAOCTH; 2. TMPOYHOCTB;

3. BS3KOCTB; 4. ycTanocTs.

4. TIOAOBPATD CTAJIb IJIS N3TOTOBJIEHNM A INTAHI'EHIITUPKY JIA:

1. Crans 40; 2. V7,
3. 65T 4. 15X.

IIpenonaBaTens
TecToBrie 3aganus Ne 26

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. ITIPEAEJI YITPYTOCTU:
1. HampspKeHUE, IPU KOTOPOM OTCTYIUICHHE OT JIMHEHHOH 3aBHCHMOCTH JIOCTHTAeT TaKOTO 3HAYEHHMS, UTO

TAHT'CHC YTJia HaKJIOHa KacaTeJIbHOM K KpHBOﬁ Zle(l)OpMaIII/II/I YBEIIMYMBACTCA Ha 50% ot cBOEro 3Ha4YCHUS Ha

JIMHEITHOM YTJIOBOM y4YacTKe;
2. HaTIpsDKEHUE, TIPHU KOTOPOM ocTtatouHas nedopmarus qocturaet 0,05% OT HavyadbHOM JUIMHBI 00pasia;

3. HanpspKEHHeE, BBI3BIBAIOIIEE OCTaTOYHYIO Aedopmanuio, paBHyto 0,2%.

2. XJIOIBEBUJIHYIO ®OPMY I'PAO®UTA UMEIOT:
1. KOBKHE YyTYHBI; 2. cepble YyTYHBI;
3. Oeible YyTYHBI, 4. BBICOKOIIPOYHBIC IYT'YHEI.

3. HAJIMYUE ®OCDOPA B CTAJIM CITOCOBCTBVYET:
1. TIOBBIIIEHHIO TIPOYHOCTH; YMEHBIICHUE TUIACTUYHOCTH M BA3KOCTH; MOBBIMICHUIO ITOPOTa XJIaTHOIOMKO-

CTH;
2. KpacHOJIOMKOCTH;

3. CHW)KEHHIO MPOYHOCTH; YBEIMYEHUIO TIACTUYHOCTH;

YBEJIMUEHHUIO MTPOYHOCTHU U ITACTUYHOCTH, POCTY TEXHOJIOTHUECKUX CBOMCTB.
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4.9TO OBO3HAYAET ILIN®PA B MAPKHMPOBKHN CTAJIN OBBIKHOBEHHOI'O KAUYECTBA BCT 4 ITIE:
1. KOTMYECTBO YIiIepoJia B IECATHIX AOIIX Y%
2. HOMEp CTaH;
3. rpymnma cTajim.

IIpenonaBaTens
TecToBrie 3amanus Ne 27

ITo mpenmery: MATEPUAJIOBEJAEHUE Y TEXHOJIOTI'MA KOHCTPYKITMOHHBIX MATEPUAJIOB

1. ITIPEAEJI TEKYYECTU:
1. HampspKEHME, IPH KOTOPOM OTCTYIUIEHHE OT JIMHEHHOH 3aBUCUMOCTH JOCTUTaeT TaKOr'O 3HAUYEHHS, YTO

TAHTEHC yTJIa HaKJIOHA KacaTeJbHOW K KPUBOH Jedopmanuu yBenuanBaeTcs Ha 50% 0T cBOETO 3HAUEHUS

Ha JIMHEWHOM YTJIOBOM y4acTKe;
2. HampsDKEHUe, IIPH KOTOpOM octaTouHast nedopmanus nocturaet 0,05% oT HavanbHOM IIIMHEL 00pasia;

3. HampspKEHHE, BBI3BIBAIOIEE OCTaTOYHYIO Nedopmanuio, paBHyto 0,2%.

2. ITAPOBUIHYIO ®OPMY I'PA®UTA UMEIOT:
1.KOBKHE YyTYHEI, 2. cepble YyTYHEI,
3. Oeible YyTYHBI, 4. BBICOKOIIPOYHBIC TYTYHBI.

3. OJHOPOJIHAS YACTbH CIIJIABA, XAPAKTEPU3VIOIIAS OIPEJIEJIEHHBIM COCTABOM, CBOM-
CTBAMU, TUIIOM KPUCTAJIMYECKOM PELLIETKUA Y OTAEJIEHHAS OT JIPYITUX YACTEM CIIJIABA
[NOBEPXHOCTBIO PA3JIEJIA HA3BIBAETCA:

1. da3za; 2. KOMIIOHEHT;

3. MexaHHUYecKasi CMECh; 4. TBepAbIil pacTBOpP.

4. YKA3ATH MAPKY OJHOKAPENIHOI'O TBEPJOI'O CITJTIABA:
1. TT7K12; 2. BK10;
3. T15K6; 4. KXHI10.

IIpenonaBarens
TecTosrie 3amanus Ne 28

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. IPEJEJI ITPOYHOCTU (BPEMEHHOE COITPOTHUBJIEHUE):
1.BenMYMHA pa3pyIArOIIeH HATPY3KH;
2. HaTIPSDKEHHUE, COOTBETCTBYIOIEE HAUOOIIBIICH HArpy3Ke, TPEAIICCTBYIOIICH pa3phIBbL;
3. MaKCHMaJIbHO BO3MOXKHAS Je(hOpMaIIus.

2. BUI TEPMHUYECKOI OBPABOTKM, 3AKJIIOUAIOIIUICSA B HATPEBE CTAJIM 1O OIIPEJIEJIEH-
HOUM TEMIIEPATVYPBI, BBIJIEP2KKU U ITOCJIEAYIOINMM MEJJIEHHOM OXJIAXJIEHUI (BMECTE C

IMTEYBIO):
1. 3akaika; 2. HOpMAaJH3aIs;
3. oTXur; 4. otmyck.

3. IO KPUTUYECKOM TOYKOM TOHUMAETCS:
1. TemrmepaTypa Hadyajia KpUCTAJUIN3AIUH;
2. TeMIiepatypa KOHIa KpUCTAJUIN3AIUH;
3. Temmieparypa, Ipu KOTOPOH MPOUCXOIAT (Ga30BbIC MPEBPAICHUS.

4. YKA3ATb MAPKY JIBYXKAPBUJ/IHOI'O TBEPJOI'O CITJIABA:
1. TT7K12; 2. BK10;
3. T15K6; 4. KXH10.
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TecToBrie 3amanus Ne 29

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. YACJIO TBEPJOCTH 110 bPUHEJUIIO OITPEJEJISAETCA:
1. oTHOLIEHHEM HArpy3KH BIABIUBAHUS K IUIOMIAIN TUPAMUJAIBHOTO OTIIEYaTKa;
2. TTyOUHOM OTIeYaTKa;
3. OTHOUICHHWEM HArpy3KH BIABIMBAHUS K IUTOMIAIN CPepHIecKOro OTIeqaTKa.

2. BUJI TEPMHUYECKOM OBPABOTKU, COCTOMAIIMI B HATPEBAHUU CTAJIA IO TEMIIEPATYP
AYCTEHUTHOI'O COCTOSHUSA, BBIIEPXKKHM U ITOCJIEAYIOIETO OXJIAXIEHWS HA BO3/IYXE:

1. 3akaika; 2. HOpMAaJH3aIys;

3. oTXur; 4. otmyck.

3. YKA3ZATDH ®OPMVYJIY BBIPAXKAIOIIYIO ITPABUJIO ®A3 TUBBCA:

1. K=C-1-®; 2. C=K+1+®; 3. O=K+1+C.

4. YKA3ZATH MAPKY TPEXKAPBUHOI'O TBEPZOI'O CIIJIABA:
1. TT7K12; 2. BK10;
3. T15Ke6; 4. KXH10.

[IpenonaBatenb
TecToBrie 3aganus Ne 30

ITo npenmery: MATEPMAJIOBEAEHME Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. Y1 CJIO TBEPJOCTH 110 POKBEJIIY:
1. oTHOIICHNE HATPY3KH BIABJIUBAHUS K IUIOLIAN MHPAMUAAIBHOTO OTIIEYATKA;
2. TmyOnHa oTHeYarKa;
3. OTHOILCHUE HArpy3KH BJIABJIMBAHUS K IUIONIAIH CHEPHUECKOTO OTIEeYaTKa.

2. BUJI TEPMUYECKOM OBPABOTKM MATEPUAJIOB COCTOSLIEN B HAI'PEBE IO TEMIIEPATYP
BBIIIE ®A30BBIX IIPEBPAILEHUI U OXJIAXKJIEHUE CO CKOPOCTBIO BBIIIE KPUTUYECKOM, I10-
CJIE KOTOPOI'O MATEPUAJI HAXOJUTCs B HEPABHOBECHOM COCTOSHINU:

1. 3akaika; 2. HOpMaJH3aIlys;

3. OTXKwT; 4. OTMyCK.

3. CKOJIbKO CTEIEHEM CBOBO/IbI (C) BYJIET B TOUKE 1:
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4. B MAPKUH OBI%E';Z]\}QFA-JHOMI/IHEA J16, IUDPA 16 O3HAYAET:
1. HoMep clij1aBa; | 2. %-Hoe coaepkaHle MarHus;
3.%-Hoe cojlepkaHue ?.H}OMI/IHI/I}I; 4. %-HOe coepkaHIe MapraHna.
|

IIpenogaBatens

TectoBrle 3amanus Ne 31

Io npenmery: MATEPUAJIOBEJIEHUE 1 TEXHOJIOT WS KOHCTPYKIIMOHHBIX MATEPHUAJIOB4



1. YACJIO TBEPJOCTH 10 BUKKEPCYV:
1. OTHOILIEHNE HATPY3KHU BIABIUBAHUS K [UIOLIAH MTHPAMUAAIBHOTO OTIIEYATKA,
2. rryOWHA OTIIeYaTKa;

3. OTHOIIICHHUE Harpy3Ku BAAaBJIMBAHUS K IUIOIIAAN C(l)epI/I‘ICCKOI‘O OTIicyaTka.

1. BBICOKHIT OTIIYCK;
2. cpeHUH OTIYCK;
3. HU3KUH OTIIyCK.

2. HATPEB 3AKAJIEHHOM CTAJIA 10 TEMIIEPATVYPBI 120°- 250°C, BBIJIEPXKKA U TTOCJIEAYIOIIEE
OXJIAXJIEHUE 3TO:

3. CKOJIbKO CTEIEHEM CBOBO/IbI (C) BYJIET B TOUKE 1:
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4. BMAPKMPOBKE CUJIYMHUHA ALS, IU®PA 8 O3BHAYAET:
1. HOMED cIIaBa;

2. %-Hoe comep)kaHUe MarHHus,
3. %-Hoe conepKaHue ATFOMUHIS, 4. %-Hoe comepkaHNEe MapraHIa.

IIpenonaBatenn

TectoBrle 3amanug Ne 32

ITo npenmery: MATEPMAJIOBEAEHWE U TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. ITOBBIIIEHUE YPOBHA JE®@OPMALIMN METAJIJIMYECKOI'O TEJIA ITTPUBOJIUT:
1. K pocTy TBEpAOCTH;

2. K CHIYKEHHIO TBEPJIOCTH;
3. TBEpAOCTH OCTACTCSI TIOCTOSHHOM.

2. HATPEB 3AKAJIEHHOWM CTAJIM JIO TEMITEPATYPbI 300...400°C, BBIJEPXKKA U TTOCJIEAYIOIIEE
OXJIAXJEHUE 3TO:
1. BBICOKHIT OTIIYCK;
2. cpeHUH OTIYCK;
3. HU3KHUH OTITYCK.

3. CKOJIbKO CTEIEHEM CBOBO/IbI (C) BYJIET B TOUKE 1:
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4. K AHTU®PUKIIMOHHBIM CITJTABAM HA OCHOBE IIBETHBIX METAJIJIOB OTHOCAT:
1. GpOH3HI; 2. 6ab0uTHI; 55
3. IIOpaTOMUHEI, 4. CHIyMUHBI.



