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1. HEJIN U 3AJJAYH JTUCITUTIJIMHBI

1.1. Heau AuCHUNIHHBI

[Toy4yeHue cTyIeHTaMH 3HaHUW O CTPYKTYpPE U CBOMCTBAX METATHYCCKUX
MaTepHaJIOB, 3aKOHOMEPHOCTSAX UX U3MEHEHHH B MPOIECCE IKCILTyaTallK 1
IPUMEHEHHUS STUX 3HAHWWU JIJII OCYIIECTBJCHHUS PallMOHAIBHOTO BBIOOpA
METaJUIOB ~ TPU  MPOEKTUPOBAHWUHU,  M3TOTOBJICHUH  CTPOUTEIHHBIX
KOHCTPYKITUH M KOHTPOJISI TEXHOJOTHYECKHX IIPOIECCOB CTPOUTEIHHOTO
MIPOU3BOICTRA.

1.2. 3agauu ocBOeHUSA TUCHUILIHHBI
- U3y4YE€HHUE B3aUMOCBSI3H MEXIY COCTABOM, CTPYKTYPOH U CBOMCTBAaMU METAILJIOB
U CILIaBOB;

- U3y4eHue KiiacCupuKaluu 1 MApKUPOBOK METAJITHYECKUX CIIABOB U
o0JiacTeil uX MpUMEHEHNS,

- O3HAKOMJICHHE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTMYECKUX ITPUEMOB
B CTPOUTEIHLHOM IIPOU3BO/JICTRBE;

- O3HAKOMJICHHE C METO/IaMU UCCIIE0BAHUS METAUIMUECKUX MaTEpPUaJIOB;

- MpUOOpETEHNE MPAKTUIECKUX HABBIKOB 10 PallMOHAILHOMY BBIOOPY
MaTepuaioB, IPUMEHSISI U3BECTHBIC U HOBBIE TEXHOJIOTUU B 00JIACTH CTPOUTEIIBHOM
UHyCTPUH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII
Jucnnmummaa «KOHCTPYKIIMOHHBIE METAJUIBI U CILIABBI B CTPOUTEIIBCTBEY
OTHOCHTCS K IUCLHUIUIMHAM 00s3aTeNIbHOM yacTH Os10ka bl.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JANCIHHUIIJIMHE

[Iponecc nzydyenus: aucuuIuiiHbl « KOHCTPYKIMOHHBIE METAJUIBI U CILJIABHI B
CTPOUTENHCTBE» HANPABJICH Ha POPMUPOBAHUE CIETYIOUIUX KOMIETEHIU:

OIIK-8 - CnocoOeH OCyHIECTBIATh U KOHTPOJIUPOBATH TEXHOJIOTMUYECKUE
IIPOLIECCHI CTPOUTENIBHOTO IPOM3BOJCTBA M CTPOUTENBHOM HMHIAYCTPUM C y4ETOM
TpeOOBaHMII TMPOW3BOJACTBEHHON M HKOJOTHYECKON O€30MacHOCTH, MPUMEHSS
U3BECTHbIE W HOBBIE TEXHOJOTHH B OOJACTH CTPOUTENBCTBA U CTPOUTEIHHOU
VUHIYCTpUU

Pe3yabTarhl 00yueHns, XapaKTepu3ylolue

Komnerenuus
copMHPOBAHHOCTH KOMIIETEHIIUH

OIIK-8 3HaTh

- B3aMOCBSI3b COCTaBa, CTPOCHUS M CBOMCTB
CTPOUTEILHBIX MaTepUAJIOB, CIIOCOOOB (POPMHUPOBAHUS
3aJIaHHBIX CTPYKTYp ¥ CBOKWCTB MaTepUajoB MPH
MaKCHMaJIbHOM PeCypCOIHEProcOepeKeHHH, a TaK Ke
METO/IbI OIICHKH TTOKa3aTellel X KauecTBa;

- KTaccupUKaIMo, MAPKUPOBKY CTAJICH U CITOCOOBI UX
TEPMUYECKOH 00paboTKy;




- BUJIbI U OCOOEHHOCTH TEXHOJIOTUYECKUX PUEMOB B
CTPOUTCIIBHOM MMPOU3BOJACTBEC IIPU BO3BCACHUU SI[aHI/Iﬁ n
COOPYXKEHUI

YMETh
- IPaBUJILHO BBIOPATh MAaTepUabl C 3aJaHHON
CTPYKTYpOIl U CBOWCTBaMH, 00ECIIEUNBAIOIINE BHICOKYIO
HaJEKHOCTb U JJOJITOBEYHOCTH CTPOUTEIIBHBIX
KOHCTPYKIUU;

- OLICHMBATh IIOBEJCHUE MaTepHalla P BO3JCHCTBUHU HA
HEro pa3n4yHbIX ()aKTOPOB U Ha 3TOW OCHOBE HAa3HAYATh
YCIIOBUS, PEXXUM U CPOKH IKCIUTyaTallu! U3JIENINS;

- 10 XMMUYECKOMY COCTaBY, CTPYKTYpe U (PU3UKO-
TEXHUYECKHM CBOMCTBAM OLICHMBATh TEXHOJOTUYECKHE U
CIIy’)KeOHBIE ITOKA3aTeNlu C yUeTOM TpeOOBaHHIA
MIPOU3BOJICTBEHHOMN M DKOJIOTHYECKOM 0€301MacHOCTH.

BJIA/IETh

-METOJaMH U CPeCTBaMU J1€()eKTOCKOIUH CTPOUTEIbHBIX
MaTepUaIoB U KOHCTPYKLUN U METOAUKAMH OIIPENETICHUS
uX (PU3NKO-MEXAaHUYECKUX CBOMCTB;

- METOAMKON pacmn(pPOBKH MAPOK METATITUIECKUX
MaTEepUaIoB, IPUMEHAEMBIX B CTPOUTEIbHON UHAYCTPUN
-CITIOCOOHOCTBIO OCYILECTBIIATH M KOHTPOJIUPOBATh
TE€XHOJIOTHYECKHE ITPOLIECCHI CTPOUTEIIBHOTO
IIPOU3BOJICTBA

4. OFBEM JUCHUIIJINHBI
OOmasi TPya0eMKOCTh JUCHUIUIMHBI «KOHCTPYKIIMOHHBIE METAUIbl U
CIUIaBBI B CTPOUTENHCTBEY COCTABISET 3 3.€.
Pacnipenenenue Tpy10€MKOCTH JUCUUIUIMHBI [0 BUAAM 3aHATHIA
ouyHasi popma o0OyueHust

Bcero | Cemectphl

Bunet yueGHoi paboTh HACOR 5
AyIuTOpHBIE 3aHATHS (BCEro) 36 36
B ToMm uucre:

Jlexknuun 18 18
JlaGopatopusbie pabotsl (JIP) 18 18
CamocrosiTesibHasi padoTa 72 72
Bu bl mpoMeKyTOYHOM aTTECTALNU - 3a4ET + +
OO6111ast TPy10€MKOCTb:

aKaJIEMUYECKUE YacChl 108 108
3a4.e. 3 3

3a04Hast popma 00yueHUs

Bcero | CemecTpbl
4acoB 3)

Buasl yueO6HOM paboThI

AyIUTOpPHBbIE 3aHATHS (BCET0) 8 8

B ToMm uncie:

Jlekuun 4 4




JlaGopatopusbie pabotsl (JIP) 4 4
CamocTrosiTesibHas padoTa 96 96
Yacel Ha KOHTPOJIb 4 4
Bu bl mpoMeKyTOYHOM aTTECTALNU - 3a4ET + +
OO6m1ast TPy 10€MKOCTb:

aKaJIEMUYECKUE YacChl 108 108
3a4.el. 3 3

5. COJAEPKAHUE JUCLUATIAHBI (MOY.JIST)
U pacnpejaeieHHe

5.1 Copep:xanue

pa3aenon

JUCIHUILIMHBI

TPYA0EMKOCTH 110 BUAAM 3aHATHI
ouyHasi popma o0OyueHust

Ne
/11

HawnmenoBanue Tembl

Copepixanue paszena

Jlekiy

JIab.
3aH.

CPC

Bceero,
yac

1

ATOMHO-KPHUCTAJUIMYECKOE
CTPOCHUE U
KPUCTAJUIA3A1Ms METAIIOB
Y CILJIABOB

Uenn w 3agaun AWCHWIUIMHBIL.
ATOMHO-KPUCTAJUINIECKOE
CTPOCHHE METAJJIOB M CILIABOB.
Tumel MEXaTOMHBIX — CBSI3EH.
JledekTsl  KPUCTAUIMYECKOTO
CTPOCHHMSI M WX  BIUSHUC
CBOMCTBa METAJIIOB.
Kpucrammuszarus METAaJlIOB.
TepMoaMHAMHYECKHE  OCHOBBI
mporecca KPUCTAJUIN3ALINH.
Mexanuzm KpUCTAJLTU3AIUH.
OOmye  3aKOHOMEPHOCTH U
Pa3HOBHUIHOCTH MIPOIIECCOB
KPUCTAJUTH3AIINN.
Camorpon3BobHAs
kpuctamwmzanus. OOpa3oBaHue
LIEHTPOB KpHUCTauin3anuu. Poct
LEHTPOB KpUCTAJUTH3AIIHH.
CootHomeHue cKopocTel
00pazoBaHMs u pocTa
3aponpliei. BenuuumHa 3epHa.
HecamonpounsBonbHas
KPUCTAJUTH3AIINA.
MonaudurupoBanue. dopma
KpPHUCTAJUIOB. Crpoenue
METAJJTNYECKOTO CITUTKA.

12

20

Jlnarpamma cOCTOSIHUSA
CUCTEMBI «XKEJe30-
LEMEHTHUT

OJeMeHTbl TEOpUM  CIUIABOB.
OcHoBHble mOHATHS. Da3bl U
CTPYKTYpPBl B METaJUNINYECKUX
CIUIaBAX. JuarpamMmel
COCTOSIHUSL JIBOMHBIX CHCTEM.
OcnoBuble Tumsl. [IpaBuno ¢asz
u oTpe3koB. CBs3p AMarpamm
COCTOSIHMSI €O CBOWCTBaMHU
CILIABOB.
KenesoyraepoanucTsie CIIaBbI.
JnarpamMma cOCTOSTHMS Kele30-
yriepon. KomnonenTsl, (hasel u
CTPYKTYpHBIE COCTaBJISIOIINE
CUCTEMBI JKEJIE30-YTIEPO/I.

12

20




Bnusiaue yrineposaa u
MOCTOSIHHBIX TIpUMeEcEN Ha
CTPYKTYPY U CBOMCTBA CTaleH.
Jlerupyromue 31eMEHTBI U X
BJIMSIHUE HA TIOJIMMOPQHEIC
MIPEeBpAIICHUS B )KeJe3e, Ha
CBOIiCTBa (heppuTa U ayCTCHUTA,
Ha 00pa30BaHUE U COCTaB
KapOumgHOHU (ha3wl, Ha
TeMIiepaTypy (Gpa3oBbIX
MpeBpalleHuii U cocTaB ToYeK E
1 S nuarpaMMbI KeJe30-
yraepoa. CTpyKTypHBIE KJIACChI
JISTUPOBAHHBIX CTAJICH

Teopus u nmpakTuka
MPOIECCOB YIIPOYHEHUS
CIUTaBOB TEPMHUUYECKOM,
TEPMOMEXaHHUECKOH,
XUMHKO-TEPMHUECKON
00paboTKO,
neopMUPOBAHUEM
(HaKJIETIOM)

Tepmuueckas 00paboTka
craneii.  Knmaccudukarus u
XapaKTepUCTUKA OCHOBHBIX
BUJIOB TEPMHUYECKOH 00pabOTKH.
Tepmuueckas 00paboTka
JKEJIE30yTIEPOJUCTBIX CIUIABOB.
[IpeBpamiennss mpu  Harpese
CTaJIeH. Ob6pasoBanue
ayCTEHHUTA. Poct 3epHa
ayCTeHUuTa npu Harpese.
HacnenctBenHno  kpymHO- U
MEJIKO3EPHUCThIE CTaJIH.
Ileperpes u nepexor cranei.

UzoTtepmudeckoe mpeBpalleHue
NEePEOXJIAKICHHOTO ayCTEHUTA.

IlepnutHoe MpeBpalleHue.
Oco0eHHOCTH MAapTEHCUTHOTO U
OCHUTHOTO MIpEeBpaICHUH.
Ocobennoctr MIpEeBpAIICHUS
ayCTeHWTa TP HEMPEPHIBHOM
OXJIaXKICHUH. Bnusinue
yraepoga W JIETHPYIOIIUX
3JIEMEHTOB Ha pacman

MIEPEOXIIAKICHHOTO ayCTCHUTA.
[IpeBpamenust Tmpu  OTIyCKE
3akajneHHOW cTamm. CrapeHue
cTajew.

TexHomorus TEPMUYECKOMN
00pabotku craneir. OCHOBHEIE
BHJIBI TEPMUYIECKON 00pabOTKH
cram. Omxkur | m Il poma u ux
Pa3HOBUIHOCTH. 3aKayiKa CTajH.
3aKaanBaeMoOCThb "
MPOKATUBACMOCTh CTaJu.
CnocoObl  3aKalnkKh W HX
npuMmeHenue. OTHycK  CTaiu.
Knaccudukaius u npuMecHEHHE

pa3HOBHUIHOCTEH OTIIyCKA.
TepMoMexaHuueckas
obpaboTka.

IToBepxHOCTHOE  YNPOUYHEHHUE
METaJIJIOB u CILIaBOB.

TloBepXHOCTHAsI 3aKajika CTaJIH.

12

20




WunykuunoHHas, Ja3epHas,
JIEKTPOHHOIYYEBas,
TUTa3MEHHas W Ta3oIuIa3MEHHas
3aKaJiKa.

XUMHUKO-TepMUYecKas
obpaboTtka craneit. Ousmdeckue
OCHOBHI W  Pa3HOBUIHOCTH.
emenTarus, a30THPOBAHUE,
HUTPOIIEMEHTAIUS u
tuanupoBanue. Juddysnonnoe
HACBIIICHHE.

IToBepXHOCTHOE yIIPOUHEHHE
HaKJIETIOM.

KoHcTpykiimonusie
MaTepuabl

Knaccudukarus 1 MapKupoBKa
ctaseil. KoHCcTpyKIIMOHHbBIE
cramu. TpeboBanus,
MIPEIbIBISIEMbIE K
KOHCTPYKITUOHHBIM CTaJISIM.
Yrnepoaucteie u
HU3KOJIETHPOBAHHBIE
KOHCTPYKITUOHHBIC CTAJIN JIJIS
MAaIIMHOCTPOCHUS U
CTPOUTENBLCTBA. TerIocToiikue
CTaJIH.

Knaccudukarus 1 MapKupoBKa
qyryHOB. CTPYKTypa, CITIOCOOBI
TTOJTYYCHHSI B 00JIaCTH
MIPUMEHCHUS.

AMIOMUHMA W ero  CIUIaBBI.
Hebopmupyemble W JIUTEHHBIC
CILTaBHI. MapkupoBka.
CsoiicTaa. Oo6nactu
MIPUMEHEHUSI.

Menp v MeIHbIE CTIIABBI.
Jlatynu, OpOH3BI, MEIHO-
HUKEJIEBBIE CTIABHI.
MapkupoBka, coCTas,
CTPYKTypa, CBOMCTBa U 001acTH
MPUMEHEHUS Pa3TUYHBIX TPYIIT
MEIHBIX CIUIaBOB.
Hewmerannudeckue MaTepuabl.
[TonumepHbIe MaTepHUabI,
MIPUMEHSIEMBIE IS
M3TOTOBJICHUS TPYO U neranen
JUTSI TETUTOTa30CHAOKEHUS 1
BEHTWJIALINY,

12

16

IIponsBoacTBO U
TEXHOJIOTHsI 00pabOTKH
KOHCTPYKLIMOHHBIX
MaTepHuaoB

CtpyKTypa U IpOIyKITUS
METaJLTYypPrUIeCKOTr0o
MPOU3BOACTBA. MaTepHuaisl Jis
MIPOM3BOICTBA METAIIIOB U
cruraBoB. [IpousBoicTBO UyryHa.
OU3NKO-XUMHUYECKast CYITHOCTh
MOJTyYEHUS CTaJIH.
CoBpeMEeHHBIE CIIOCOOBI
nosryaeHust ctaii. CrocoOs
TIOBBIIIICHHS Ka4eCTBa.
TexXHUKO-3KOHOMUYECKHE

24

32




noka3zatenu. [Ipon3BocTBO
M€eIH, aJIOMAHUS, TUTAHA.
Oxpana Tpyna, TeXHHKa
0e30MacHOCTH, 3aIUTa
OKpYKalolleu cpeibl B
METaJUTyPTHIECKOM
MIPOU3BOJICTBE.

OCHOBBI TEXHOJOTHH
M3TOTOBJICHUST JIMTHIX JETajcH.
TexHomornaeckas
MOCIE0BATEILHOCTD
M3TOTOBJICHUST JIMTHIX JETajcH.
JIuTeHble CBOMCTBA CIUIABOB.
OcoOEHHOCTD M3TOTOBICHHUS
3EMIISTHOU (hopMeI IS
MOJIYYCHHSI OTJIMBOK W3 CTaJIH,
YyryHa, I[BETHBIX METAJLIOB.
CnenyanbHbple  METOLBI  JIMTHS.
TeXHNKO-9KOHOMHUYECKHE
XapaKTEPUCTHKH CIOCO00B U
00nacTh MpUMEHEHUS.

OCHOBBI TEXHOJIOTHH
W3TOTOBJIICHUS Jieranei
00paboTKoi JTaBJICHUEM.
Hampsokenus u - nedopMarum.
Yupyras nedhopmarus.
[Mnactuueckas nedopmanus
MOHO- H  TOJIUKPUCTAIIIOB,
Mexanuzm MJIACTUYECKOM
nehopMaIim. TekcTypa
JaeopMaIim. Bnusnaue

IIaCTHYeCKOW AedopManuyd Ha
CBOHMCTBa METAUIOB (HAKIIE).
BrusHue TemmnepaTtypsl Harpepa
HA CTPYKTypy W  CBOWCTBa
ne(hOPMUPOBAHHOIO  MeTaJlja.
TexHonorus OMJI.
Knaccudukarus BUJIOB
00paboTKN JaBiIcHHEM, OOBEM
uX TmnpuMeHeHHs © dpPexT
MOJIC3HOTO HCIIOJIb30BaHUS 110

CPaBHECHHUIO c JPYTHMH
crocodamMu TTOJTYICHHS
3aroTOBOK.

TexHonorus o0paboTKu
KOHCTPYKIIMIOHHBIX MaTepUaJioB
pe3anueM. Ponb 1 MecTo 1
00paboTKH pe3aHueM Npu
M3TOTOBJICHUH MAIINH U
npudopos. CoBpeMEHHOE
COCTOSIHUE TEOpHUU 00paboTKH
pe3anuem. [lonsarue o cxeme
pe3anus. Pusnueckue sBICHUS,
COIIPOBOKAAIOIINE TPOLIECC
pe3anus. TernoBble MPOLECCh
IPU PE3aHUM U UX BIUSHUC Ha
TOYHOCTH 00pabOTKH.




OcHoBHbIE TpeOOBaHUS,
MPEIbIBISIEMbIE K
WHCTPYMEHTAIbHBIM
Matepuanam. [IpuHiun
KJIaCCU(UKAIIH
METAIIOPEKYIINX CTAHKOB.
Oo6uue cBenenus o0 oopaboTke
HA TOKAPHBIX, CBEPIWIBHEIX,
PacTOYHBIX, PE3CPHBIX,
NUTH(QOBAITBHBIX CTAHKAX.
[onsTHE 00 NMEKTPOUCKPOBOH,
3JIEKTPOXUMUYECKOH,
YIBTPa3BYKOBOM 00pabOTKeE.
dusnueckast 1 TEXHOJIOTHUECKas
CYIIHOCTb IPOLIECCOB CBAPKHU H
pe3ku metaiioB. OOpa3oBaHue
COCIMHEHHI TIPU CBapKe.
Knaccugukanus cnoco6os
cBapku. CiocoObI pe3KH
METAJIJIOB U CIIABOB. TerioBsIe
MPOLIECCHI TIPH CBapKe
ruraBieHueM. OCHOBHBIE
XapaKTePUCTUKH TEIUIOBOTO
CBapOYHOI'0 HCTOYHHKA.
TepMuYecKuil IUKI IpU CBapKe.
Hamnnagka.

Bune! nyrosoit cBapku,
NpPUMEHSEMBIC B CTPOUTEIBCTBE.
CxeMa mpoIieccoB,
MIPEUMYIIECTBA  HEJOCTATKH
PY4YHOH, MEXaHU3UPOBAHHOW U
aBTOMAaTHU4E€CKON JyTOBOM
cBapku. TexHuko-
9KOHOMHYECKHE KPUTEPUHU
OLIEHKH JTyTOBBIX BUJIOB CBAPKH.
CXxeMBbI TIPOIIECCOB,
MIPEUMYIIECTBA i HEJJOCTATKH
3JIEKTPOILIAKOBOM, BAHHOU U
ra3oBoil cBapku. Bujbl
KOHTaKTHOW CBapKH, ra3oBast
CBapKa U pe3Ka.

JedeKTbl 1 KOHTPOJb KauecTBa
CBapHBIX coequHEHUI. Buibl
KOHTpOJIsL. Pazpymaromue n
Hepa3pylaoe METOIbI
KOHTPOJIS.

TexHrka 6e30mMacHOCTH 1
noxapHasi 6e30MacHOCTb IPH
MIPOM3BOICTBE CBAPOUHBIX PabOT
B 3aBOJICKMX yCIIOBHSIX M Ha
CTPOUTEIIEHO-MOHTAXHBIX
TUTOIIA/IKAX.

Htoro 18 18 72 108
3a04Has popma 00yueHus
Ne JIa0. Bcero,
W HanmenoBanue TeMbl CopeprxaHue paszena Jlexn sam CPC ac
! ATOMHO-KpUCTAJUIMYECKOe |Llems u 3ajaum MuCHMIIMHBL( 2 2 18 22




CTPOCHUC U
KpucTallIn3anusa MCTAJIJIOB
H CIIJIaBOB

ATOMHO-KPUCTAJUTNIECKOE
CTPOCHHE METAJJIOB M CIUIABOB.
Tumel MEXaTOMHBIX  CBSI3EH.
JledexTsl  KPUCTAUIMYECKOTO
CTPOGHHSI W WX  BIWSHUE
CBOICTBa METAJIIOB.
Kpucrammuszarus METAaJIOB.
TepMoaMHAMHYECKHE  OCHOBBI
mporecca KPUCTAJUIN3ALINH.
Mexanuzm KpUCTAJLTU3AIUH.
OOmme  3aKOHOMEPHOCTH U
Pa3HOBHUIHOCTH MPOIIECCOB
KPUCTAJUTH3AIIHN.
Camorpon3BobHAs
kpuctamwmzanus. OOpa3oBaHue
LIEHTPOB KpUCTayuiM3anuu. Poct
LEHTPOB KpUCTAJUTH3AIIHH.
CootHomeHue cKopocTel
00pazoBaHMs u pocTta
3aponbliei. BenuuumHa 3epHa.
HecamonpounsBonbHas
KPUCTAJUTH3AIIHA.
MonaudurmpoBanue. dopma
KpPHUCTAJLIOB. Crpoenue
METAJJTMYECKOTO CITUTKA.

Jlnarpamma cOCTOSIHUSA
CUCTEMBI «XKEeJe30-
LEMEHTHUT

ONeMeHTbl TEOpHH  CIUIaBOB.
OcHoBHble moHATHA. Da3sl U
CTPYKTYpPBl B METaNIMYECKUX
CIUTaBaXx. Junarpammet
COCTOSTHHUSI IBOWHBIX CHCTEM.
OcnoBuble Tumsl. [IpaBuno ¢as
u oTpe3koB. CBs3b AMarpamm
COCTOSIHMSI  CO  CBOMCTBamMH
CILTaBOB.

KenesoyraepoanucTsie CIIaBbI.
JnarpaMma coCTOSIHUS JKeJie30-
yraepoa. KommnoneHTsl, Gas3sl u
CTPYKTYpHBIE COCTaBJISAIOIINE
CUCTEMBI JKEJIE€30-yTIEPOI.
Bnusinue yrnepona u
MOCTOSTHHBIX MTPUMece Ha
CTPYKTYpPY U CBOMCTBA CTajnei.
Jlerupytomiue 31€MEHTHI U X
BJIMSIHUE HA TIOJIMMOPQHEIC
MIPEeBpAICHUS B KeJie3e, Ha
CBOIiCTBa (heppuTa U ayCTCHUTA,
Ha 00pa3oBaHUE U COCTaB
KapOuaHOM (a3bl, Ha
TeMmeparypy (ha3oBbIxX
MpeBpallleHU U cocTaB Touek E
1 S nuarpaMMBbI KeJe30-
yraepoa. CTpyKTypHBIE KJIacChl
JIETUPOBAHHBIX CTaJIe

18

22

Teopus u npakTrka
IIPOLIECCOB YIIPOUYHEHHMS
CILJIABOB TEPMHUYECKOM,

Tepmudeckas 0bpaboTka
craeii.  Knmaccudukarus u
XapaKTepUCTHKA OCHOBHBIX
BHJIOB TEPMHUUIECKON 00pabOTKH.

20

20




TEPMOMEXaHHUIECKOH,
XUMHKO-TEPMHUECKON
00pabOTKOM,
nedopMUpOBaHUEM
(HaKJIETIOM)

Tepmuueckas 00paboTka
JKEJIe30yTIEPOIUCTHIX CIIIABOB.
IlpeBpamienuss T1npud  Harpese
CTaJIeH. Ob6pasoBanue
ayCTEHHUTA. Poct 3epHa
ayCTeHUTa npu Harpese.
HacnenctBeHHO  kpymHO- U
MEJTKO3EPHUCTHIC cTauy.
Ileperpes u nepexor cranei.
N3oTepMudeckoe mMpeBpalieHne
MIEPEOXIIAKICHHOTO ayCTCHUTA.
IlepnutHoe MpeBpalleHue.
Oco0EeHHOCTH MapTEHCHUTHOTO U
OCHUTHOTO MIpEeBpaICHUH.
Ocobennoctu NpeBpaIIeHus
ayCTeHWTa TpU HEMPEPHIBHOM
OXJTKIICHHH. Brusaue
yraepopa  ®W - JICTHPYOIIUX
3JIEMEHTOB Ha pacman
MIEPEOXITAKICHHOTO ayCTEHHTA.
[IpeBpamenust Tmpu  OTIyCKE
3akajneHHOW cTtaymm. CrapeHue
crajiei.

TexHonorus TEPMUYECKOMN
o0paboTku craneit. OCHOBHBIE
BHJIBI TEPMUYECKON 00pabOTKH
crama. Omxkur | u Il poma u ux
Pa3HOBUIHOCTH. 3aKayiKa CTajH.
3aKannBaeMoCTh u
MPOKAJTNBAEMOCTh CTaJu.
Croco0Obl  3aKkallku W WX
npuMmeHeHue. OTIOyCK CTalu.
Krnaccugukanus u npumeHeHne
Pa3HOBUIHOCTEH OTITyCKa.
TepmomexaHuveckas
obpaboTka.

TloBepXHOCTHOE  yNpPOYHEHHUE
METaJIJIOB u CIUTaBOB.
TloBepXxHOCTHAs 3aKalika CTaJIH.
MuanykunoHHas, Jla3epHas,
AIEKTPOHHOIYYCBas,
TUTa3MEHHAs W Ta30IuIa3MEHHAs
3aKaJKa.

XHUMUKO-TepMHUYCCKAS
oOpaboTtka craneii. duznueckue
OCHOBHI W  Pa3HOBUIHOCTH.
IlemenTamnms, a30TUPOBAHMUE,
HUTPOIICMEHTAIUS u
tuanupoBanue. Juddysnonnoe
HaCBILICHHE.

[ToBepxHOCTHOE yIIPOYHEHHE
HAKJICTIOM,

KoncTpykunonnsie
MaTepHUalIbl

Knaccudukaiius 1 MapKupoBKa
craneid. KoHcTpyKkiimoHHbIe
ctanmu. TpeboBanus,
NpEbIBISICMBIC K
KOHCTPYKITHOHHBIM CTaJIsIM.
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Yrnepoaucteie u
HU3KOJIETHPOBAHHBIE
KOHCTPYKITMUOHHBIE CTAJIN JIJIsI
MAaIIMHOCTPOCHUS U
CTPOUTENBLCTBA. TertocToiikue
CTaJIH.

Knaccudukarus 1 MapkupoBKa
yyryHOB. CTpyKTYpa, CrtocOObI
MTOJTYYCHHSI B 00JIaCTH
MIPUMEHEHUSI.

AMIOMUHMA W €ro  CIUIaBBI.
Hebopmupyemble W JUTEHHBIC

CILJIaBBI. MapkupoBka.
CBoiicTBa. Oobactu
MIPUMEHCHUS.

Menp v MeHbIE CTIIABBI.
Jlatynu, OpOH3BI, MEIHO-
HUKEJICBBIC CIIABHI.
MapkupoBka, cOCTas,
CTPYKTYpa, CBOMCTBA U 00JIaCTH
MPUMEHEHUS Pa3TUYHBIX TPYIIT
MEIHBIX CIUIaBOB.
Hemerannnueckue MaTepuaibl.
[TonumepHbIe MaTepHUabl,
MIPUMCHSEMBIC IS
M3TOTOBJICHUS TPYO U neranet
JUTS TETJIOTa30CHA0KEHHS U
BEHTWJIALINY,

[IpousBoacTBO U
TEXHOJIOTHS 00paboTKU
KOHCTPYKIITMOHHBIX
MaTepHaJioB

CTpyKTypa ¥ MPOTyKITHs
METaJLUTyPTHYECKOTO
MPOU3BOACTBA. MaTepHuaisl Jis
MIPOU3BOICTBA METAIIOB U
cr1aBoB. [Ipon3BoacTBO UyTyHA.
DOUBHKO-XUMUIECKAs CYIITHOCTh
MOJTyYEHUS CTaJIH.
CoBpeMeHHBIE CIIOCOOBI
nosrydeHust ctaii. CrocoOs
MOBBIIICHUS KaueCTBa.
TexXHUKO-KOHOMUYCCKHE
nokazarenu. [Ipou3BoacTBO
MEIH, aTFOMUHUS, TUTAHA.
OxpaHa Tpy/aa, TEXHHKA
0€e30I1aCHOCTH, 3all1UTa
OKpYKalolleu cpeibl B
METAJLTYyPTUIECKOM
MIPOU3BOJICTBE.

OCHOBBI TEXHOJIOTHH
W3rOTOBIICHUS JIMTHIX JCTalICH.
TexHomornyeckas
MTOCJIE0BATEILHOCTD
M3TOTOBJICHHS JIUTHIX JIeTajcH.
JluTeliHBIE CBOICTBA CILIABOB.
Oco0eHHOCTh H3TOTOBJICHHUS
3EMILSTHOM dhopmbl TUTSI
MOJTyYEHUS! OTIUBOK W3 CTaJH,
YyryHa, I[BETHBIX METAJLIOB.
CnenyanbHbBIe METOABI  JIMThS.

20

20




TeXHUKO-7KOHOMHYECKUE
XapaKTEPUCTHKH CIOCO00B U
00J1aCcTh TPUMCHCHUS.

OCHOBEI TEXHOJIOTHH
W3TOTOBJIICHUS Jieranei
00paboTKOi TABJICHUEM.
Hampsokenus u - nedopMarum.
Yupyras nedopMartsl.
[Tnactuueckas nedopmarus
MOHO- H  TOJHKPUCTAJIIOB.
Mexanusm MJIACTUYECKOM
nehopMaIum. TekcTypa
nehopMaIum. Biusiaue

TUTAaCTUYECKON nedopManuu Ha
CBOWCTBa METAJIOB (HAKJICH).
BrnusiHue Temmepartypsl Harpena
HA CTPYKTypy W  CBOWCTBa
Ie(OpPMUPOBAaHHOTO  MeETalla.
TexHonorus OMJI.
Knaccudukarus BH/IOB
00pabOTKN JaBlieHUEM, O0BEM
uX mnpuMeHeHHs © dpPexT
MOJIC3HOTO HCIOJB30BaHUS  TI0

CPaBHEHUIO c JIpYTHMHU
criocobamu MOJTY4YeHUS
3ar0TOBOK.

TexHonorus o0paboTKu
KOHCTPYKITHOHHBIX MaTEPHAaJIOB
pe3anueM. Ponb 1 MecTo 1
00paboTKH pe3aHueM Mmpu
W3TOTOBJICHUU MAIllUH U
npudopos. CoBpeMEHHOE
COCTOSIHHE TeOpHUH 00pabOTKH
pe3anuem. [lousarue o cxeme
pe3anusa. Ouznveckue sIBICHNUS,
COTIPOBOXKIAIOIITHE TTPOLIECC
pe3anus. TennoBble TPOIIECCHI
MIPH PE3aHUH U UX BIMSIHAC HA
TOYHOCTH 00pabOTKH.
OcHoBHBIC TPEOOBAHMSI,
MPEIbABISIEMBIC K
WHCTPYMEHTAIBHBIM
Marepuanam. [Ipuniun
KJIaccupUKaIN
METAIIOPESIKYIIUX CTAHKOB.
O6mme cBexeHmst 00 oOpadboTKe
Ha TOKapHBIX, CBEPIMIBHBIX,
pacTOuHBIX, (PPE3EPHBIX,
NUTHQOBAITBHBIX CTAHKAX.
ITousTHE 00 PIEKTPOUCKPOBOH,
ANEKTPOXUMHUUECKOH,
yIBTPa3ByKOBOH 00paboTKe.
duznveckast 1 TEXHOJIOTHIeCKast
CYIIHOCTb IPOLIECCOB CBAPKHU H
pe3ku MetaiioB. O0pazoBaHue
COEJIMHEHUI TpU CBapKe.
Kiaccudukaius cnoco6os




cBapku. CnocoObl pe3ku
METAJIJIOB U CIUIAaBOB. TerioBbIe
MIPOIIECCHI TIPU CBapKe
r1aBieHueM. OCHOBHBIE
XapaKTEPUCTUKH TEIUIOBOTO
CBapOYHOTO UCTOYHHUKA.
TepMuYecKuil IUKI IpU CBapKe.
Hamnagka.

Bunsl nyrosoii cBapku,
MIPUMEHSEMBIE B CTPOUTEIBCTRE.
CxeMa mpo1ieccoB,
MIPEUMYIIECTBA i HEJJOCTATKH
PYYHOM, MEXaHU3UPOBAHHOU U
aBTOMATUYECKOH AyroBOil
cBapku. TexHHUKO-
SKOHOMUYECKHE KPUTEPUN
OILIEHKH yTOBBIX BUJIOB CBAPKH.
CxeMbl IPOLIECCOB,
MIPEUMYIIECTBA i HEJOCTATKH
3JIEKTPOLLIAKOBOM, BAHHOU U
ra3oBoi cBapku. Buel
KOHTaKTHOW CBapKH, ra3oBast
CBapKa | pe3Ka.

JledeKTh 1 KOHTPOJIh Ka4ecTBa
CBapHBIX cOeNUMHECHUN. Buipt
KOHTpOJIs. Pazpymatomiue u
HEpa3pyAOLIIe METOIBI
KOHTPOJIS.

TexHrka 6e30macHOCTH 1
mo>kapHas 0€30IaCHOCTh MPHU
NPOHU3BOICTBE CBAPOUYHBIX paboOT
B 3aBOJICKMX yCIIOBHSIX M Ha
CTPOUTEINHEHO-MOHTAXHBIX
TUTONIAIKAX.

Hroro 4 4 96

104

5.2 IlepeyeHnb 1adopaTOpHBIX padoT

VYkaxxurte nepedeHsn JIabopaTopHBIX padoT

1. Makpo- 1 MUKpOaHaJIN3 METAJUIOB U CILUIaBOB

2. JlnarpaMMa COCTOSIHUS CINIABOB CUCTEMBI «OKEJIE30-1IEMEHTUT
3. Tepmuueckast 06paboTKa yriaepoauCThIX CTaeH

4. Knaccugukanus 1 MapKHpPOBKa JKeJI€30yTIIEPOAUCTBIX CIIJIABOB
. Pyunast anekrpoyrosas cBapka.

. ABTOMaTHueCKas cBapKa MoJ (GIrocoM.

. MexaHu3upoBaHHas cBapKa.

5
6
7
8. 'a30Bas cBapka METAJJIOB U CIIABOB

6. MIPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT
B cootBercTBUM ¢ yY4eOHBIM TUIAHOM OCBOCHHE JUCIUILIMHBI

HC

IpeyCMAaTPUBAET BBIMIOJIHEHUE KYypCOBOTO MPOEKTa (paboThl) MM KOHTPOJIHHOU

paboThI.

7. OHEHOYHBIE MATEPHUAJIBI UIS1 ITPOBEJEHUSI
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIIUXCA ITO




JUCHUIIJIMHE
7.1. Onucanue moka3aresjieili 1 KpUTepPUEeB OLEHMBAHUSI KOMIeTEHIUIt
HA pPa3IHYHbIX ITanax uxX ()OPMUPOBAHUS, ONMCAHUE IIKAJ OLlEHUBAHUA
7.1.1 DTan TeKyuiero KOHTPoJsi
Pe3ynbTathl TEKyIIero KOHTPOJS 3HAHWH M MEKCECCHOHHOW aTTeCTaIluH
OIICHUBAIOTCSI 110 CJICAYIONIEH CUCTEME:
«aTTECTOBAHY;
«HE aTTeCTOBAH.

Komme-
TEHIUSA

Pe3yabTaTbl 00y4eHmus,
XapakTepH3ylolmue
c(OPMHPOBAHHOCTH KOMIIETEHIIHH

Kpurtepunu
OLCHUBAHUS

ATTECTOBaH

He aTTecroBan

OIIK-8

3HaTh

- B3aMOCBSI3b COCTaBa,
CTPOEHUS U CBOMCTB
CTPOUTENIbHBIX MaTePUasOB,
croco00B (HopMUpPOBAHHUS
3aJJaHHBIX CTPYKTYp U
CBOMCTB MaTepHUasoB IIpH
MaKCHMaJIbHOM
pecypcosHeprocoepekeHu,
a TaK kK€ METO/Ibl OLIEHKU
MOKa3aTeNel uX KauecTBa;
- KTaccuuKaIuio,
MapKHUpPOBKY CTalei 1
CIOCOOBI X TEPMUYECKOM
00paboTKu;

- BUZIBI 1 OCOOEHHOCTH
TEXHOJIOTHYECKHUX TIPUEMOB
B CTPOUTEILHOM
MIPOU3BOJICTBE MIPHU
BO3BEICHUU 3JaHUN U
COOPYKEHHI

Tect

BrimoHenue pabot B
CPOK,
MpEeyCMOTPEHHBIHN B
pabovmx mporpammax

Hesbinonnenue
paboT B CPOK,
MpeayCMOTPEHHBIN
B pabounx
IporpaMmax

Ymersn

- MPaBWJIBHO BHIOPATH
MaTepUalibl C 3aaHHOMN
CTPYKTYPOU U CBOMCTBaMH,
o0ecreunBaroIne BHICOKYIO
HAJIeKHOCTDb U
JIOJITOBEYHOCTh
CTPOUTETBHBIX
KOHCTPYKIIUH;

- OLICHUBATh MOBE/ICHHE
MaTepuaia npu
BO3JICCTBUU HA HETO
pa3IuuYHbIX (PaKTOPOB U HA
ATOM OCHOBE HAa3HAYaTh
YCIIOBUS, PEXKUM U CPOKHU
SKCIUTyaTalluu U3J1eIus,

- [10 XUMHUYECKOMY COCTaBY,
CTPYKTYpE U (PU3UKO-
TEXHUYECKUM CBOMCTBAM
OIICHUBATh

Pemenne
CTaHAapPTHBIX
MIPaKTUYECKUX 3a]a4

BrimosHenue paboT B
CPOK,
IIPEeSyCMOTPEHHBIN B
pabounx mporpammax

Hesbimonnenne
pador B cpoK,
HIpeayCMOTPEHHBIN
B pabouux
nporpammax




TEXHOJIOTHYECKHE U
City)keOHBIE ITOKa3aTeIH C
y4eToM TpeOOBaHM
MPOU3BOACTBEHHOMN U

3KOJIOTUYECKON

0€30MMaCHOCTH.

Baaners Pewenue Bemmonaenue pabor B| Heswimonuenue

~METOJAMH H CPEICTBAaMH  |'PHKIAIHBIX 374 B CPOK, § paboT B CpOK, )
KOHKPETHOU MPEyCMOTPEHHBIN B | IPEIYCMOTPEHHBIN

ne(hEeKTOCKOTTUHU P N PEAYEMOTD PEAyCMOTP
MIPEIMETHOM pabouux mporpamMmax B paboumx

CTPOUTCIIbHBIX MATCPUAIIOB |qgnactn HporpaMMax

Y KOHCTPYKIIUMA 1
METOJIUKAMHU OTIPEICIICHUS
uX (pU3UKO-MEXaHUUECKUX
CBOICTB;

- METOJUKON paciiippOBKU
MapOK METALUTHYECKUX
MaTepuasoB, TPUMEHSIEMbIX
B CTPOUTEILHON HHIyCTPUU
-CII0COOHOCTHIO
OCYIIECTBISITH U
KOHTPOJIMPOBATh
TEXHOJIOTUYECKHE
MPOLIECCHI CTPOUTEILHOTO

IIPOU3BOJICTBA

7.1.2 DTan npoMeKyTOYHOT0 KOHTPOJIsI 3HAHUI

Pesynbrars

IMPOMEIKYTOYHOI'0O KOHTPOJIA 3HAHUM OLICHUBAKOTCA B 5

ceMecTpe Ui O4HOW (opMbl OOydeHus, 5 cemecTpe UId 3a0YHOH (OPMEI

oOy4deHus 1o JByXOalIbHOM cucTeMe:
«3aYTCHOY
«HE 324TECHOY»

Pe3yabTaThl 00y4eHus,

Kome- Kpurepuu
XapaKTepusyouue purep 3aurteHo He 3auTteno
TECHI M C(bOpMPlpOBaHHOCTb KOMITETCHIIHU OLCHHBAHUHA
OIIK-8 3HaTb Tect Brinonnenue tecta Brinonnenue

B3aMMOCBSI3b COCTaBa,
CTPOEHUS U CBOMCTB
CTPOUTEINbHBIX CIIJIABOB
MaTepHayioB, CIIOCOO0B
(dbopMUPOBaHUS 3aTaHHBIX
CTPYKTYpP U CBOMCTB
MaTepuaIoB MpU
MaKCHMaJIbHOM
pecypcosaHeprocoepeKeHu,
a TaK k€ METOJIbl OL[EHKU
MOKa3aTeNel uX KauecTBa;
- KTaccuuKaIuio,
MapKHUpPOBKY CTalei 1
CIoCco0O0B UX TEPMHUUECKOU
00paboTKu;

- BUZIBI 1 OCOOEHHOCTH
TEXHOJOTHYECKHUX TIPUEMOB
B CTPOUTEIHOM

Ha 70-100%

menee 70%




MPOU3BOACTBE MPHU
BO3BEJICHUHU 31aHUU U
COOPYXEHUI

Ymetp

- MPaBWJIBHO BBHIOPATH
MaTepHualsl ¢ 3aJaHHON
CTPYKTYPOU M CBOMCTBaMH,
00eCTeynBarOIINX BHICOKYIO
HAJIC)KHOCTb U
JIOJITOBEYHOCTh
CTPOUTENBbHBIX
KOHCTPYKIUU;

- OLICHUBATh IMOBEJCHHE
MaTepuana npu
BO3JICHCTBUM HA HETO
pa3nuyHbIX (PAaKTOPOB U HA
3TOI OCHOBE HAa3HAYaTh
YCIIOBHSI, PEXKUM U CPOKHU
9KCIITyaTalluy U3eIus;

- 10 XUMUYECKOMY COCTaBY,
CTPYKTYype U HU3UKO-
TEXHUYECKUM CBOMCTBAM
OLICHUBATh
TEXHOJIOTHYECKHUE U
CITy»KeOHBIC MOKa3aTeu C
y4eToM TpeOOoBaHUIA
MPOU3BOACTBEHHOUN 1

Pemenne
CTaHIapTHBIX
MIPaKTUIECKHUX 3aaq

IIponemoHncTprpoBaH
BEPHBIN X0/
perieHus B

OOJIBIIMHCTBE 3a7a4

3a1auu He pPeIIeHbI

3KOJIOTUYECKOMN
0e301acHOCTH.
Biagers Pemenne ITIponeMoHcTpUpOBaH | 3amaun HEe peIIeHbBI
-METOAAMU U Cpe,I[CTBaMI/I HpI/IKHaZ[HBEX 3a1a4 B BCPHBIN XOQ
KOHKPETHOU pelieHus B
nehEKTOCKOTHH o
NPEAMETHOU OOJIBIIMHCTBE 3a7a4
CTPOUTENLHBIX MAaTEPUAIOB (,6macTu

Y KOHCTPYKIUH U UX
(bU3UKO-MEXaHMIECKUX
CBOICTB;

- METOJUKON paciIippOBKH
MapOK METAJUTHYECKUX
MaTepuasioB, IPUMEHSIEMbIX
B CTPOUTEIILHON HHyCTPUU
-CII0COOHOCTHIO
OCYIIECTBISITh U
KOHTPOJIMPOBATh
TEXHOJIOTUYECKHE
MPOLIECCHI CTPOUTEILHOTO
IPOU3BOJICTBA

7.2

IIpumepHbIT

nepeyeHb

OICHOYHBIX

CpeacTB

(TUIIOBBIE

KOHTPOJIbHBbIE 33a/IaHUSl WM HHbIE MATEePHAJbl, HEOOXOAUMBbIE IJIsl OLEHKH
3HAHU, YMEHHU I, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH)

7.2.1

IIpuMepHbIT

TeCTUPOBAHUIO

nepevyeHb

3aJaHui

IS

noAroToOBKMU

K




(munumym 10 sonpocos o1 mecmupogarus ¢ 6apuaHmamu omeemos)
1.7KeJ1e30 1 ero cniiaBbl NPHHALJIEKAT K CJIeAYIOLIel rpylnne MeTalJI0B:
a) K TYTOIIJIaBKUM;
0) K YepHBIM;
B) K JMaMarHeTHKaM.
2.011H 13 NpUBeAeHHBIX HUKE CTIJIABOB OTHOCUTCS K YEePHBIM:
a) JIaTyHb,
0) KOPPO3HOHHO-CTONKASI CTaJIb;
B) JypaJIOMHH.
3. OgHMM U3 NPU3HAKOB METAJUINYECKOI CBSI3U SABJISIETCS:
a) CKOMIICHCUPOBAHHOCTh COOCTBEHHBIX MOMCHTOB JJICKTPOHOB;
0) oOpa3oBaHKE KPUCTALTUUCCKON PEIICTKH;
B) 0000IIECTBIICHHE BAJICHTHBIX JJICKTPOHOB B 00BbEME BCETO TEla.
4. DneMeHTapHAasl KPUCTAJLIMYecKas A4eiika 3To:
a) THI KPUCTAIUTMYECKOH PEIIETKH, XapaKTePHbIN ISl JAHHOT0 XMMHUYECKOT0 JIEMEHTA;
0) kpucTayTUIecKas siaeika, coepikaniasi OfuH aToM;
B) MUHUMAIIbHBIH 00bEM, KOTOPBII XapaKkTepu3yeT 0COOEHHOCTH CTPOCHHS JaHHOTO THIA KPUCTAILIA.
5. AuuzoTponueii 06,1a1a10T:
a) MOHOKPHCTAJLIHI;
0) BemecTBa, 00JIAArONIHE TOJUMOPPH3MOM;
B) MEPEOXIIAKICHHBIC YKUKOCTH.
6. SlBiaeHme, 3akjuYapIieecss B  HEOJHOPOAHOCTH CBOWCTB MaTepHaja B  Pa3jHYHBIX
KpucTa/LuIorpagudecKuX HANPABJIEeHUSIX, HA3bIBAETCS:
a) U30TPOIHOCTH;
0) aHU30TPOIIHS;
B) TIOTUMOPHHU3M.
7. ledeKT, BHI3BAaHHBII OTCYTCTBHEM aTOMAa B y3J1€ KPUCTAIUIMYECKOi pPelIeTKH, Ha3bIBaeTCsl:
a) TCITOKAIINS;
0) mopa;
B) BaKaHCHSI.
8. AToMBI 3aMelNlleHUsI 3AHUMAIOT MeCTO |...]
a) B y3JIe KPUCTAIUTMYCCKON PEIICTKH;
0) B MEKy3€IIbHOM IPOCTPAHCTBE PCIICTKHY;
B) Ha peOpax KPUCTALTUICCKON PEIICTKH.
9. ledeKThl, K KOTOPHIM OTHOCSTCH BAKAHCHH, ATOMBI 3aMellleHNs H AaTOMbI BHEPEHHs, HA3bIBAKTCH:
a) TOYECYHBIMUY;
0) TMHCHHBIMU;
B) TIOBEPXHOCTHBIMH.
10. JTedexTnl, KOTOpPHIE Majbl B ABYX HANpaBJeHUsIX, 2 B TPeTbeM MOTYT NPOCTHPATHCS 4Yepe3 Bech
KPHUCTAJLI, Ha3bIBAIOTCS:
a) MEXY3eJIbHBIC aTOMBI,
0) MOBEPXHOCTHBIC NE(EKTHI;
B) TUCJIOKAIIHH.

7.2.2 TlpuMepHBbIi mNepeveHb 3aJaHMH AJIs1 PelleHUs] CTAHAAPTHBIX
3ajga4

(munumym 10 sonpocos o1 mecmupogarus ¢ 6apuaHmamu omeemos)
1.0cHOBHbIE MAapaMeTPhI PEKAMA MPoIecca TePMHUUECKOit 06padoTKu:
a) TeMIiepaTypa u Bpems;
0) Temmeparypa;
B) BpeMs;
) CKOPOCTb HarpeBa, TeMIEpaTypa, BpeMs, CKOPOCTh OXJIAXK ICHHSL.
2. CTpyKTypbI H30T€PMUYECKOr0 paciaja ayCTeHuTa.
a) MEPJINT, COPOUT, TPOOCTHT, OCHHHUT;
0) dbeppuT, ayCTCHUT, ICMCHTUT;
B) COPOHT OTITYCKA, TPOOCTHUT OTITYCKA.
3. Tepmuueckasi 06paGoTKa, MPUBOAAINAS METAI B PABHOBECHOE COCTOSIHHE HA3BIBAETCS
a) OT)KWT;
0) 3akaJka,
B) OTITYCK.
4. TepMudeckasi 06padoTKa, PUKCHPYIOIIAS € IOMOUIBI0 BLICOKOI CKOPOCTH OXJIAXKAEHUsI HEYCTOYHBOE



(BBICOKOTEMIIEPATYPHOE) COCTOSIHUE CIIJIABA HA3bIBAETCH:

a) OTXKWT;

0) 3akaJyka,

B) OTITYCK.

5.Bunx TepMuyeckoii 00padoTku, HeabI0 KOTOPOTo ABAseTcs GpuKkcanus Npyu HU3KOI TemnepaType
HEPAaBHOBECHOI'0 COCTOSIHUS:

a) OTXKUT;

0) 3aKaJka,

B) OTITYCK.

6. Bux TepMuyeckoii 00paGoTKU ¢ HATPEBOM HUYKe KPUTHYECKHX TeMIepaTyp, BeAYIIHii K pacnaxy
HEPAaBHOBECHBIX 3aKAJOYHBIX CTPYKTYP:

a) OTXKUT;

0) 3akaJyka;

B) OTITYCK.

7.Pa3HOBHIHOCTD OTKHIa C YCKOPEHHBIM OXJIaKIeHHeM Ha BO3IyXe:

a) HOpMaJTu3aIlus;

0) 3akaJka,

B) OTITYCK.

8.Tepmuyeckasi 06pad0TKa, IPH KOTOPOil BOSHUKAKT 3€PHUCTHIE CTPYKTYPHI.
a) U30TepMHUYECKas 3aKajIKa;

0) NOJIHBII OTXKUT;

B) CpeIHETEMIIEPATyPHBIH 1 BEICOKOTEMIIEPATypPHBIH OTITYCK.

9.HepaBHOBeCHBIIi IepeHACHIIEHHbIH TBEPIbIii PACTBOP BHEAPEHHS B (l-KeJ1€30:
a) MapTCHCHT;

0) nepiut;

B) ayCTEHUT.

10.Kpucrajaauyeckasi perieTka MapTeHCHUTA.

a) Kyondeckas;

6) I'T1Y;

B) TeTparoHaJbHas;

r) 'IK.

7.2.3 TlpumepHblii NepeyeHb 3aJaHUN IS PpelleHUs NPUKIATHBIX
3aaa4

(MUHUMyM 10 60NpPOCO8 ol mecmupoeanus ¢ sapuanmamu omeemoe)
1. Kaaccudukanus crajeid mo Ha3HAYEHUIO.
a) OOBIKHOBEHHOTO Ka4eCTBa, KaUeCTBEHHBIE, BHICOKOKAYEeCTBECHHBIE M 0COOOBBICOKOKAYECTBCHHEIC;
0) KOHCTPYKIHMOHHBIE, HHCTPYMEHTAIBHBIE, CIICIIHAIFHOTO HA3HAYCHHUS,
B) CIIOKOWHBIE, TOJTYCIIOKOWHBIC, KUTISIIUC
T') HU3KO-, CpEJIHE- U BBICOKOYTJIEPOAUCThIE
1) 103BTEKTOUHBIE, IBTEKTOUIHBIE, 3a9BTEKTOUIHbIE
€) YIJIepOaUCThIC U JISTUPOBAHHEBIC
2. Kumaccmpukamus crasieil mo XaMH4eCKOMY COCTABY.
a) OOBIKHOBEHHOT'O Ka4eCTBa, KAYECTBEHHBIC, BRICOKOKAYECTBCHHBIC U 0COOOBBICOKOKAYCCTBCHHEIC,
0) KOHCTPYKIHMOHHBIE, HHCTPYMEHTAILHBIE, CIICIIHAIFHOTO HA3HAUCHHUS,
B) CIIOKOWHBIE, TTOJTyCIIOKOHHBIC, KUTISIIIIE
T) HU3KO-, CpPE/IHEe- U BBICOKOYTIICPOINCTHIC
1) TOOBTEKTOMIHBIC, SBTEKTOUTHBIC, 3a9BTEKTONIHEIC
€) YIIepOaNCThIC U JISTHPOBAaHHEIE.
3. Kuaccupukamus crajieii mo cTpykrype.
a) OOBIKHOBEHHOT'O Ka4eCTBa, KAYeCTBEHHBIC, BRICOKOKAYECTBCHHBIC U 0COOOBBICOKOKAYECTBCHHEIC;
0) KOHCTPYKLIHUOHHBIC, HHCTPYMCHTAIILHBIC, CIICIIHAILHOTO HA3HAYCHHS,
B) CIIOKOWHBIE, TOJTYCIIOKOWHBIC, KUTISIIUC
T') HU3KO-, CpEJIHE- U BBICOKOYTJIEPOAUCThIE
1) 103BTEKTOUHBIE, IBTEKTOUIHBIE, 3a9BTEKTOUHbIE
€) YIIIepOarCThIE U ISTHPOBAaHHEBIE
4. Kuaaccudukamus crajieil mo kauyecTBy.
a) OOBIKHOBEHHOTO Ka4eCTBa, KaUeCTBEHHBIE, BHICOKOKAYEeCTBECHHBIE M 0COOOBBICOKOKAYECTBCHHEIC;
0) KOHCTPYKIHMOHHBIE, HHCTPYMEHTAIBHBIE, CIICIIHAIFHOTO HA3HAUCHHUS,
B) CIIOKOWHBIE, TTOJTyCIIOKOHHBIC, KUTISIITIE
T) HU3KO-, CpPEIHEe- U BRICOKOYTIICPOINCTHIC



1) JTOOBTEKTOMIHBIC, YBTEKTOUTHBIC, 3a9BTEKTONIHEIC
€) YIIepOarCThIC U JISTHPOBAaHHEBIE

5.

KHaCCH(l)l/lKa].[l/lﬂ cTajieil cTajm Mo crerneHu PACKHUCJICHUA.

a) OOBIKHOBEHHOTO Ka4eCTBa, KaUeCTBEHHBIE, BHICOKOKAYEeCTBEHHBIE M 0COOOBBICOKOKAYECTBCHHEIC;
0) KOHCTPYKIMOHHBIE, HHCTPYMEHTAIBHBIE, CIICIIHAIFHOTO HA3HAYCHHUS,

B) CIIOKOWHBIE, TIOJTyCIIOKOHHBIC, KUTISIITIE

T') HU3KO-, CpEJIHE- U BBICOKOYTJIEPOAUCThIE

1) T03BTEKTOUHBIE, IBTEKTOUIHBIE, 3a9BTEKTOUIHbIE

€) YIJIepOUCThIC U JISTUPOBAHHEIC

6.
a) Cr;

MapkHupoBKa YIIepOAUCTBIX CTaJIeil 00bIKHOBEHHOI'0 KauecTBa.

0) OykBoit Y u 1By3HauHOM 1M(DpOit moce;
B) OykBamu D11 B KOHIIE MapKu

7.

KauecTBo craJjeii 3aBucHur or [...].

a) coJiepXKaHusl yTiIepoa,;
0) comep kaHUs JETUPYIOIINX dJIEMEHTOB;
B) coJiepkaHus cepbl U pocdopa.

8.

BykBbl CT B 0003HaYeHUN MAPKHU cTaJieil 0003Ha4aIoT |[...].

a) cTallb KAYCeCTBCHHAS;
0) cTab OOBIKHOBEHHOTO KauecTBa;
B) CTaJIb UHCTPYMCHTAIbHAS

9.

BykBbI KII, ¢ ¥ ¢l B MapKax cTajieil 0003Ha4aor |...].

a) XUMHUYCCKHIA COCTAB,;
0) cTeneHb pacKUCICHHUS,
B) Ka4eCTBO

10

Kpurepuii 11 pa3iesieHus crajei no KauecTBy.

a) CTEINCHb PACKHUCIICHHS CTAIIHN;

0) cTeneHb JIETUPOBAHUS CTAJIH;

B) COJIep>KaHue B CTAIIK cephl U hocdopa;

T) COJICPYKAHUE B CTAIA HEMETAUTMYCCKUX BKIFOUCHHHA

ROO~NOOMWN—

11.

12.
13.
14.
15.

16.

17.

18.
19.

0.

7.2.4 TlpumepHBbIii NepevyeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy
Ykascume sonpocwel ons 3auema

. ATOMHO-KPHUCTAJNIMYECKOE CTPOCHHUE METAJIOB U CILIABOB.
. TUOBI MEKAaTOMHBIX CBSI3EH.

Kpucrannuyeckoe ctpoeHre MeTamuioB. TUIIBI KPUCTAIUTMYECKUX PEIIETOK.

JeheKThl KpUCTATTMIECKON PEIIeTKH.

Bnusiaue nedekToB KpUCTaIIOB HA CBOMCTBA METAJUIOB.

TepMmoarHaMHUECKHE OCHOBBI ITPOLIECCA KPUCTAIIIU3ALINH.

®opma kpuctamuioB. CTpoeHHE METAIUIMUECKOTO CIIUTKA.

@a3bl U CTPYKTYPBI B METAIINYECKUX CIUIABAX.

CBoiicTBa METAJJIOB U CILIABOB.

KomnoneHnTbl. ®Da3pl U CTPYKTYpPHBIE COCTABIAIONIME CHCTEMBI KEJIE30 - YIIEpOo.I
(LIEeMEHTHT).

Juarpamma  cocTtosiHus  Kene3o -  yriepon  (uemeHTtuT). IlpeBpamenus B
JKEJNEe30yTIEPOJUCTHIX CIIaBaX MPHU HArpeBe U OXJIAXKICHUH.

Biusinue yriepojia v MOCTOSHHBIX MPUMECEN Ha CTPYKTYPY M CBOMCTBA CTaJIEH.
Jlerupytomue 3J1€MEHTHI B CTalIM U UX BIMSHUE HA CBOMCTBA.

Knaccudukanmst 1 BUABI TEPMUIECKON 00pabOTKH.

[IpeBpamenus npu Harpese craneil. OOpa3oBaHue aycreHuTa. PocT 3epHa aycTeHUTa PU
Harpese.

[IpeBpamienusi mnepeoxjaxaeHHOro aycteHuTa. llpeBpailleHuss aycTeHUTa MpHU
HEIPEPBIBHOM OXJaXXJICHUH. BiusHue yriiepona M JErupyromux 3J€MEHTOB Ha pacraj
NEPEOXJIAXKIECHHOTO ayCTEHUTA.

Orxur | u |l pona.

3akanka cranu. CrocoObl 3aKajKu.

Ortnyck cranu.



20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

30.

31.

32.

33.

34.

35.
36.

37.
38.

39.

40.

41.

42.

43.

44,

45.
46.
47.

48

Knaccudukanus crasuei.

YrnepoaucTsie KOHCTPYKLIMOHHBIE CTAIIN.

KoncTpyKlIMOHHBIE JIETUPOBAHHBIE CTAJIH.

ApmarypHble CTalli, MPOBOJIOKH, KaHaThl. O003HaYeHne U 00JaCTH MPUMEHEHHUS.
NHucTpyMmenTanbHble cTany U cruiaBbl. Kinaccudukarus u TpeOoBaHUs, MPEABSIBIIEMbIC K
WHCTPYMEHTAJIBHBIM CTaJISIM.

Knaccudukanms, MapkupoBKa 4yryHOB.

Knaccudukanus u MapkupoBKa [IBETHBIX METAJJIOB U CILIaBOB.

Hemeramnuueckue Marepuansl. X npuMeHeHwe [UIsi  U3TOTOBICHHS — JeTajeil
CTPOUTEIIBHOI'O Ha3HAYEHHS.

dusnyueckasi CynHOCTh MOJIYYEHHUsI CBAPHOTO COEAMHEHUS U Kiaccuukaius crnocoOoB
CBapKH.

Jyrosas cBapka. CymiHocTs mporecca. Buabl cBapku. DJIEKTPUYECKHE U TEIJIOBBIE
cBoiicTBa ayru. CTarnyeckas XapaKTepUCTUKA JYTH.

Hcrounuku CBapoOYHOTO TOKA, TPeOOBaHHMS K HMCTOYHMKAM TOKAa W WX BHEIIHUE
XapaKkTepUCTUKH. VICTOUHHMKM MOCTOSHHOTO TOKa, NEPEMEHHOT0, UX MNPEUMYLIECTBA M
HEJ0CTaTKH.

Pyuynas pnyroBas cBapka MNOKpPBITBIMH 3JeKTpomaMu. (Cxema mpouecca. DIJIEKTPObI,
Ha3HAYEHHUE U COCTaB MOKPHITHH. Kiaccuukaius 31eKTpo10B.

ABTomMarnueckass cBapka mox ¢urocom. CymHocTh mporecca.  OcoOEHHOCTH
aBTOMATUYECKOM cBapkH 110 cpaBHeHuto ¢ PJIC.

Capka B atmocdepe 3amUTHBIX Ta3oB. CyIIHOCTh Mpoliecca U €ro pa3HOBUAHOCTH:
CBapKa IUIABALIMMCS 3JEKTPOJOM U HEIUIaBsimMMcs. PydHas, mojiyaBToMaTuHyeckas W
aBTOMAaTUYECKas CBapKa.

Caapka B cpelie yriaeKHcioro raza u cMecsix razoB. OCOOEHHOCTH METaJUTyprHUECKOTO
npouecca. [IpeumyiiecTBa 1 HEAOCTATKH.

OcobGennoctu cBapku B cpene CO, u cmeceit Ar +CO».

Crapka u 00paboTKka MaTepHayioB IIa3MeHHOU cTpyed. CyIIHOCTh M cXeMa Ipoliecca.
[Tonyuenue mmazmenHoit crpyu. CymHOCTh U cxema Iporiecca. I[lpeumymiectBa u
HEJOCTATKU. THIBI IJIA3MEHHOW CTPyHM: BBIJEICHHAs M3 JyTM M COBMEILIEHHas CO
CTOJIOOM JYTH.

Knaccudukanms 3mekTpo1oB 1 ux 0003HaYEHHE.

[InaBsiiuecss W HemiaBsALIUMECs AJIEKTPOAbl. Mapku 3JIEKTpOAOB Uil  CBAPKHU
YIIEepPOIUCTHIX cTajieit. O0acTh MPUMEHEHHUS.

CBapouHble MaTepHalibl: MPOBOJIOKHU, 3JEKTPOJAbI, MPYTKH, MOPOIIKOBAas IMPOBOJIOKA,
HEIUJIaBAIIUECS SIEKTPOIbI.

TepMuueckass pe3ka: KHUCIOpOJHAs, IUIa3MEHHas, BO3AYLIHO-AYIOBas, Jia3epHasl.
VY cioBHs OCYIIECTBICHUS KUCIOPOIHOU PE3KH.

VYCTpoiicTBO pe3akoB KUCIOPOAHOW pe3kH. Pexxumbl pesku. OOnacTe NpUMEHEHUS
KUCJIOPOJHOM U TIJIa3MEHHOW PE3KH.

OnexkTpuyeckass KOHTakTHas cBapka. CymHocTs mnpouecca. CrnocoObl KOHTaKTHOM
3JIEKTPUYECKON CBAPKU: IUKJIOTPAMMBI IPOIIECCOB TOYEYHOU CBAPKH.

[IpuHuMNUanbHOE YCTPOMCTBO KOHTAKTHBIX CBapOYHBIX MamuH. CyIIHOCTh U CXeMa
npouecca KOHJICHCATOPHOM CBapkd. PeXHMMBI CBapKud yriaepoOAMCTBIX CTalled U
AITIOMUHHEBBIX CILJIABOB.

['azoBast cBapka. CymuocTb. OOmacte mpumeHeHUs. CTpoeHHE IIJIaMEHH, CIOCOOBI
CBapKH.

Arnmaparypa u 000py10BaHHE JIJIsl Ta30BOM CBapKH.

Caapka amoMuHHS U ero crutaBoB. OcoO0eHHOCTH, CIIOCOOBI.

[Taitka MetammoB. CymHOCTh U cxeMa Tmponecca. llalika TBepAbIMU W MATKUMHU
MPUIIOSIMHU.

HedexTsr cBapHBIX coennHeHnd. CrocoObl KOHTPOJISI KadyecTBa CBAPHBIX COCIMHEHHI



(MarHUTHBIA KOHTPOJIb, PEHTI€HOBCKHH, yIbTPAa3BYKOBOK).

49. Knaccudukamus cnocoboB 00pabOTKH METAILIOB JaBICHUEM.

50. BrusiHue 11acTU4ecKoi JeopMaluy Ha CBOWCTBA METAIIJIOB (HAKJIIE).

51. CymrHocTh mporiecca MpoKaTKH.

52. CymHoCTb Tpoiiecca MpecCOBAHMS.

53. [lonsiTHE O MIpOIIECCE BOJIOYCHUS.

54. CyurHocTh npolnecca KOBKU U IITAMITIOBKH.

55. CiocoOb1 00pabOTKH METAIOB PE3aHHUEM.

56. Knaccuduxanus noBepxHocTeil pe3aHus.

57. OcHOBHBIE TPpeOOBaHUS, TPEABIBIAEMbIC K MHCTPYMECHTAJLHBIM MaTEepHaIaM.

58. [IpuHUMT KIacCUPUKAIMNA METAJUIOPEKYIIUX CTAHKOB.

59. OcHoBHBIE TpeOOBaHUS, TPEABIBIIEMbIC K MaTEpHaAIaM, 00padaThIBAEMbIM PE3aHUEM.

60. OOpaboTka Ha TOKapHBIX, CBEPIWJIbHBIX, PACTOYHBIX, (PE3EepPHBIX, NUIH(OBAIBHBIX
CTaHKax.

61. Jluthe B mecuanbie (HOPMBI.

62. Knaccudukanus crenraabHbIX CIIOCOOOB JIUTHS.

63. JIutbe B MEeTAIIIMUECKUE (POPMBI.

64. JIutee 1101 JaBIECHUEM.

65. LleHTpoOEXHOE JTUTHE U JTUTHE MO BHIIABIIEMBIM MOJEIISIM.

7.2.5 TlpumepHblii TNepeyeHb 3aJaHUM JIsl PellleHUS MPUKJIATHBIX
3ajga4

He mpexycMoTpeHO yd4eOHBIM TUTAHOM

7.2.6. MeToguka BBICTABJEHUSI OIEHKH TIPU  TNPOBEAEHHHU
NMPOMEKYTOUYHO aTTecTalNu

(Bauem nposooumcs no mecm-o6unemam, KaxsCcObIl U3 KOMOPLIX COOEPICUM
10 sonpocos u 3adauy. Kaoxcowlii npasuivuslii omeem HA BONPOC 8 mecme
oyenusaemcss 1 oannom, saoaua ouyenusaemcs ¢ 10 6amnnos (5 b6annios seephoe
peutenue u 5 6an106 3a eepHuvlll omeem). MaxkcumanvHoe KOIULecmeo HAOPAHHBIX
oannos — 20.

1. Oyenka «Hezaumeno» cmagumcs 6 ciyuae, eciu cmyoenm Habpal meHee
14 6annos.

2. Oyenka «3aumeno» cmaeumcs, ecau cmyoeum Haopanr om 15 oo 20
bannos.)

7.2.7 TlacniopT OLIEHOYHBIX MATEPHUAJIOB

Kon
KoHnTponupyemsle pa3aeins! (TEMbI) . HaunmenoBanue
Ne /i KOHTPOJIUPYEMOU
JUCIUTIIAHBI OLICHOYHOT'O Cpe/ICTBa
KOMTICTCHIINH
1 AToMHO-KpHucTaiuinyeckoe ctpoenue u [OITK-8 Tecrt, 3amuTa
KPUCTAJUIN3ALIMSI METAJIJIOB U CIJIABOB 1a060paToOpHEIX paboT
2 JlnarpaMMa COCTOSIHUSI CUCTEMBI OIIK-8 Tecr, 3amura
(OKETI€30-TIEMEHTHUT 71a00paTOPHBIX pabOT
3 Teopuss u mnpaktmka nporeccoB|OITK-8 TecrT, 3ammuTa
YOPOYHEHHUS CIUIABOB TEPMUUYECKOU, 71a00paTOPHBIX padOT
TEPMOMEXAHUYECKOM, XAMUKO-
TEPMUYECKON 00paboTKO,
nedopMupoBaHreM (HAKJIETIOM)
4 KoHcTpyKIIMOHHBIE MaTepHaITbI OIIK-8 Tecrt, 3amuTa
71a00paTOPHBIX PaboT




5 [Tpon3BOACTBO M TEXHOJIOTHUS OIIK-8 Tecrt, 3amura
00pabOTKN KOHCTPYKIITMOHHBIX 71a00paTOpHBIX PaboT
MaTepHaJIOB

7.3. MeToauyeckue MaTepuajbl, ONpeesoONe MPOIEAYPbI
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEeATEJIbHOCTH

TecTupoBanne OCyIIECTBISCTCS, JUOO TPU TOMOIMA KOMIIBIOTEPHOU
CHUCTEMbI TECTHPOBaHUA, JUOO C HMCIOJIb30BAHUEM BBIJIAHHBIX TECT-33JIaHUM Ha
Oymaxxnom Hocutene. Bpems tectupoBaHusi 30 MuH. 3aTeM OCYIIECTBIISIETCS
MIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA COTJIACHO METOAUKHU
BBICTABJICHUS OLIEHKH MPH MPOBEACHUU TPOMEKYTOUYHOM aTTECTALINH.

Pemenne craHmapTHBIX 3a/lad  OCYLIECTBIISIETCS, JUOO TPU TMOMOIIH
KOMITBIOTEPHOM CHUCTEMbl TECTUPOBAHMS, JIMOO C HCIOJB30BAHUEM BbIJAHHBIX
3amady Ha OyMaxxHoM HocutTene. Bpems pemenus 3amad 30 wmuH. 3atem
OCYILIECTBIISIETCS MPOBEPKA pENIEHUS 337ady 3K3aMEHATOPOM U BBICTABISETCA
OIIEHKa, COrJaCHO METOJMKH BBICTABIICHUS OIEHKUM TPU  MPOBEIACHUU
IIPOMEKYTOUYHOMN aTTECTALUH.

Pemenne mnpukiIagHBIX 3amad  OCYMIECTBISAETCS, JHUOO TIPH TIOMOITA
KOMITBIOTEPHOW CHUCTEMBI TECTUPOBAHMS, JIMOO C HCIOJH30BAHUEM BBIJAHHBIX
3amay Ha OyMaxxHoM HocutTene. Bpems pemenus 3amad 30 wmuH. 3aTem
OCYILIECTBIISIETCA MPOBEPKA PEUIEHUS 3a7ad JK3aMEHATOPOM U BBICTABIISETCS
OLIEHKa, COrJACHO METOAWMKH BBICTABJIICHHS OLEHKM NpPU  IPOBEIACHUU
IIPOMEKYTOUYHON aTTECTALINU.

8 YYHEBHO METOANYECKOE U HTHO®OPMALIMOHHOE
OBECIIEYEHHUE JUCIUIIJINHDBI)
8.1 IlepeueHb yueOHOIi JauTepaTypbl, HEOOXOAUMOIl JIsi OCBOEHUS
AMCUMUILTHHBI

Ykascume yuebnyio numepamypy

1. Coanuen, 0. II. MarepuanoBeaenue: Yuebuuk nans By3oB / 1O. I
Connues, E. U. Ipsaxun; non penakuuen 0. I1. Connnesa. - 7-e uza. -
Cankr-IletepOypr: Xummzmar, 2020. - 784 c. : mi. - ISBN 978-5-93808-
345-6. URL.: https://biblioclub.ru/index.php?page=book&id=599263.

2. OpaoB, A. C. KOHCTpYKIIMOHHBIE METa/UIbl W CIUIaBbl. TEXHOJOTHUs
KOHCTPYKIIMOHHBIX MaTepuaios : JlabopaTopuslii mpaktukyMm / Opnos A. C.
- Boponex: BopoHEKCKHI TOCYJapCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcutet, 9bC ACB, 2014. - 87 ¢. - ISBN 988-5-89040-489-3.
URL.: http://www.iprbookshop.ru/30839.html

3. OpnoB, A.C. Texuomorus MarepuaioB [Tekcr]: 1ad. mpaktukym / A.C.
Opmos, E.I'. Pybnosa, A.C. ITomepannes, BI'TY.- Boponex, 2017. - ISBN
2227-8397 - 95 c. URL: http://www.iprbookshop.ru/72949.html

4. benesutun B.A. KoHcTpykiimonubsie matepuanbl. CBOMCTBA U TEXHOJOTHH
IIPOM3BOJICTBA [DIEKTPOHHBIN pecypc]: cipaBodHOe Iocooue/ bemeBuThH
B.A., CyBopoB A.B., AkcenoBa JI.H.— DneKkTpoH. TEKCTOBbIE JaHHBIE.—
YensaOnHCK: YeaaOnHCKUA roCyAapCTBEHHBIN eJarorn4ecKuim
YHUBEPCUTET, 2014.— 354 c— Pexum JNOCTyTa:



https://biblioclub.ru/index.php?page=book&id=599263
http://www.iprbookshop.ru/30839.html
http://www.iprbookshop.ru/72949.html

http://www.iprbookshop.ru/31912.html .— 35C «IPRbooks»

5. bycnaesa, E. M. Marepuanosenenue: yueonoe nocooue / E. M. bycnaesa.
— 2-e u3a. — Caparos : Aii [1lu Op Menua, 2019. — 149 ¢c. — ISBN 978-5-
4486-0420-1. — TexcT: 53JEKTPOHHBIN // DIEKTPOHHO-OMOIHOTEUHAs
cucrema IPR BOOKS: [caifT]. — URL:
https://www.iprbookshop.ru/79803.html

6. OpioB A.C. KOHCTpYKIIMOHHBIE METAIbI W CIUIaBbl. TeXHOJOTrus
KOHCTPYKIIMOHHBIX MaTepualioB [DIEKTPOHHBIN pecypc|: 1abopaTopHbII
npaktukym/ OpnoB A.C., PybmoBa E.I'., 3ubpoBa N.FO.— DnexTpos.
TEKCTOBbIE  JaHHble.— BopoHex: BoOpoHEXCKkUM TroCynapCTBEHHBIN
apXUTEKTypHO-cTpouTenbHbIll yHuUBepcurer, 9bC ACB, 2014.— 87 c.—
Pexxum nocryna: http://www.iprbookshop.ru/30839 .— DBC «IPRbooks»,

7. MarepuanoBenenne [DneKTpoHHBIH pecypc]: ydebHoe mnocoome/ C.U.

borogyxoB [ Jgp.].— OJEKTPOH. TEKCTOBbIe JaHHble.— OpeHOoypr:
OpenOyprckuii rocyaapctBeHHbii yauBepcuter, 9bC ACB, 2013.— 198
c— Pexumm  pmoctyma:  http://www.iprbookshop.ru/30061.—  DBC

«IPRbooks»

8.2 Ilepeyenbr WH(MOPMANUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMbIX MPH
OCYHIeCTBJICHMH 00pa30BaTeJIbHOIO MpoLecca MO0 IWCHUIIMHE, BKJIKYAs
nepeYyeHb  JHMIEH3MOHHOIO  MPOrPAMMHOIO  o0ecle4YeHusi, PecypcoB
UHGPOPMANMOHHO-TEJIEKOMMYHUKALUOHHOH ceTH «MHTepHeT», COBpeMeHHBbIX
npogecCHOHANBbHBIX 023 JAHHBIX U MHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM:

Ykascume nepeuens ungopmayuonusvix mexrHono2uti
JIunensunonnoe IO

LibreOffice

Pecypc uHpoOpMaLIMOHHO-TEJIEKOMMYHUKAUOHHOM ceTH «AHTEepHET)
http://www.edu.ru/

O6pazoBarenbHbiit noptan BI'TY

HNudopmanuoHHass CIPAaBOYHAA CHCTEMA

http://window.edu.ru

https://wiki.cchgeu.ru/
CoBpeMeHHbI€e TpodeccuoHAIbHBIE 0a3bI JAHHBIX

Crapast TexHUUECKas IUTepaTypa Ajapec pecypcea:
http://retrolib.narod.ru/book_el.html Stroitel.club.

Coob6iiectBo ctpouTteneit PO Anpec pecypca: http://www.stroitel.club/
Crpoiinopran.py Aapec pecypca: https://www.stroyportal.ru/
PemTpact Anpec pecypca: https://www.remtrust.ru/



http://www.iprbookshop.ru/31912.html
https://www.iprbookshop.ru/79803.html
http://www.iprbookshop.ru/30839
http://www.iprbookshop.ru/30061
http://retrolib.narod.ru/book_e1.html%20Stroitel.club
https://www.stroyportal.ru/
https://www.remtrust.ru/

CtpouTenbHbIN MOPTA — COLIMAIbHAS CETh JIJIsi CTPOUTENEH.
«Mp1 Ctpoutenn» Anpec pecypca: http://stroitelnii-portal.ru/
broTtexHonornueckuii moprai Aapec pecypea: http://bio-x.ru/

J171sl caMOCTOATEIIbHOW PabOThI PEKOMEHAYETCS MCIOIb30BaTh IHTEpHET-peCypCH:
- http://encycl.yandex.ru (QHIUKIONEINN U CIIOBApH);
- http://standard.gost.ru (PoccTanmapt);
- http://www.fepo.ru (IToaroroBka k IHTEpHET-TECTHPOBAHUIO).

9 MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXO/IUMAS J1JI5
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLNECCA
Ykaosicume mamepuanvno-mexnuueckyro 6azy
JlaGopatopHoe 000py10BaHUE HAXOAUTCS B JAOOPATOPUU MAaTEPUATIOBEICHUS
(aynm. 2106):
- kpyru nudosaisasie [[OCT 8212

- mneus Tun CHOJI 1,6.2,5.1/9-U3

- neur CHOJI-25/12

- 1BepaoMepsl TK-2 u THI

- MamwuHa pa3pbiBHas P-5

- KOIlep MasTHUKOBBIN

- mMukpockornsl MUM-7

- IITaHTCHUIUPKYIb

- cHalAnpoexTop U Habop KoJorpaMmm

- CBapOYHBIE OCTHI

10. METOANYECKUE YKA3ZAHUA JJISA OBYYAIOIIUXCS 11O
OCBOEHMIO JUCHUIIJIMHBI (MOAY JISA)

ITo nucuunnmnae «KOHCTPYKIIMOHHBIE METAJUIBI U CILIABbl B CTPOUTEIBCTBEY
YUTAIOTCS JIEKLIUU, TPOBOAATCA Ja00paTOpHbIE PaOOTHI.

OCHOBOl M3y4YeHMS JUCUMIUIMHBI SIBJISIOTCA JIEKIMM, Ha KOTOPBIX
U3JIaratoTcs HauOoJiee CyIIECTBEHHBIE U TPYAHbIE BOIPOCHI, & TAKXKE BOIPOCHI, HE
HAIIEIINE OTpaXXeHHs B yueOHOIl TuTeparype.

JIaGopatopHbie pabOThI BBHIMOIHIIOTCS Ha J1a00paTOpHOM OOOpPYIOBAaHUU B
COOTBETCTBUU C METOJIMKAMH, MPUBEJICHHBIMH B YKa3aHHIX K BBHIIIOJHEHHUIO padoT.

By yueOHbIX 3aHATHIA JlesiTenIbHOCTh CTYIEHTA

Jleknsa Hanucanue  KOHCIEKTa  JIEKIIUWA:  KpPaTKO, CXEMAaTU4HO,
MOCNIEOBATEIbHO  (PUKCUPOBATH  OCHOBHBIC  ITOJIOXKCHUS,
BBIBOBI, (OPMYJIUPOBKH, OOOOIIECHUS; TOMEYaTh BaKHBIC
MBICTTH, BBIICTATH KIIOUEBBIE CIIOBA, TepMHUHBL. [IpoBepka
TEPMHHOB, TOHSTUWA C TOMOIIBIO SHUMKIONEAUN, CIOBapei,
CIIPAaBOYHHKOB C BBIMHUCHIBAHUEM TOJKOBAaHUN B TETPalb.
O06o3HaueHne BOIPOCOB, TEPMUHOB, Marepuanga, KOTOPHIC
BBI3BIBAIOT TPYAHOCTH, TMOUCK OTBETOB B PEKOMEHIyEeMOM
nuteparype. Ecnu camMocToSTenbHO HE yaaeTcs pa3oOoparhbes B
marepuaie, HeoO0XoAuMO C(hHOpMYyIHpPOBATh BOMPOC U 33/1aTh
MIPETNOIaBATEII0 Ha JICKITMU WIIM Ha MPAKTHYECKOM 3aHSATHU.



http://stroitelnii-portal.ru/
http://bio-x.ru/
http://encycl.yandex.ru/
http://standard.gost.ru/
http://www.fepo.ru/

JlabopartopHnas pabota

JlaGopaTopHbie pPabOTHI TMO3BOJISIIOT HAYYUTHCS TPUMEHSTh
TCOPCTUUCCKHUC 3HAHUA, MOJYUYCHHLIC Ha JICKIIMU NIPpU PCIICHUN
KOHKPETHBIX 3amad. YToObl HamOoisiee parioOHAIBHO M TIOJHO
HUCIIOJIB30BaTh BCC BO3MOXHOCTH HaGOpaTOpHBIX JJIA
MIOJITOTOBKH K HUM HEOOXOJIUMO: CIIeyeT pa3o0parh JIEKIHIO 110
COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIUM
paszaenom y4eOHHUKa, nmpopadoTaTh JOTIOJTHUTEBHYIO
JUTEPATypy U UCTOYHUKU, PELINUTH 3a1a4X U BBIIOJHUTH APYTrUe
NYCHMEHHBIC 3a/IaHUSI.

CamocrosrenbHas pabora

CamocrosTenbHas paboTa CTYICHTOB CIIOCOOCTBYET TITyOOKOMY
YCBOGHHS y4yeOHOro Marepuajla U Pa3BUTHIO HaBBIKOB
camooOpa3zoBanus. CamocrosiTenbHass paboTa Tpearnonaraer
CJIETYIOIINE COCTABIISIOIINE:

- pabota ¢ TekcraMu: y4eOHHKAMH, CIPABOYHUKAMH,
JOTIOJTHATEILHON ~ JMTepaTypod, a Takxke MpopaboTKa
KOHCIEKTOB JICKITHH;

- BBINIOJTHEHHUE JIOMAILIHUX 331aHUN U pacyeToB;

- paboTa HaJ TeMaMH JUIsl CAMOCTOSATEIILHOTO U3YUYEHUS;

- ydJacTue B pabOTe CTYyIEHYECKHX HAYYHBIX KOH(EPEHIIHH,
OITUMITHAT,

- IOITOTOBKA K MPOMEXKYTOYHON aTTeCTAlINH.

[Toaroroska k
MPOMEKYTOYHOM aTTECTALMKU

l'oroBuTbCS K NPOMEXKYTOYHOM  aTTECTAllMM  CJIENYET
CUCTEMATHYECKH, B TEYEHHE BCEro cemecTtpa. MHTeHcuBHas
NOJArOTOBKA JIOJDKHA HA4aTbCs HE IO3/HEE, 4YeM 3a MecCsll-
MOJTOpa 10 MPOMEXYTOUHOM arrectanuu. JlaHHble mnepen
3a4eToM TpH JHSA S(PQEeKTHUBHEE BCEr0 HCHOIb30BATh IS
IOBTOPEHMSI M CUCTEMAaTH3al[M1 MaTepHaa.




11. JIucT perucrpanyu u3MeHeHH

IHoanuce
Jara 3aBEIYIOLIETO

Ne
[TepeyeHr BHOCUMBIX U3MEHEHUI BHECEHUS Kadeapon,

/1 5 o
U3MEHEHUHN OTBETCTBEHHOM 34

peanm3zanuio OITOIT

1 AKTyanu3upoBaH pasnen 8.2 B
4acTM COCTaBa MCHOJIb3yeMoro | 31.08.2019
JUIEH3UOHHOTO  IPOrPaMMHOTO
oOecrieueHus, COBPEMEHHBIX
npodeccuoHaNbHBIX 0a3 JaHHBIX U
CIOPaBOYHBIX  MH(OPMALMOHHBIX
CUCTEM

2 AKTyanu3upoBaH pasnen 8.2 B
4acTHM COCTaBa MCMOJb3yeMoro | 31.08.2020
JUIEH3UOHHOTO  MPOrPaMMHOIO
obecrnieyeHusl, COBPEMEHHBIX
npodeCCUOHANIBHBIX 0a3 JTaHHBIX U
CIIPaBOYHBIX  HMH(POPMAITMOHHBIX
CHUCTEM

3 AKTyanu3upoBaH pazaen 8.2 B
4acTH COCTaBa HCIOJIb3yeMoro | 31.08.2021
JUIEH3UOHHOTO  IPOrPaMMHOTO
oOecrieueHus, COBPEMEHHBIX
npodeCCUOHANIBHBIX 0a3 JTaHHBIX U
CIPaBOYHBIX  WH(OPMAIMOHHBIX .'
CUCTEM
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