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1. llesu u 3212494 AU CIUILIHHBI

[lenb n3yyeHHUss AUCHUIUIMHBI - JaTh 3HAHUS O IPUPOJIE U CBOMCTBAX MaTE€pUAJIOB, a TAKXKE
METOJIaX UX YIPOUYHEHHUS JJIsi HanOosee 3PGEeKTUBHOTO UCIIOIH30BAHUS B TEXHHKE.
OcHOBHBIE 337]a41 TUCIUIUIMHBI: 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPhI
MaTepHuaaoB MPU 3aTBEPAEBAHUM, TNIACTUUECKON edopMaIiiu U TEPMUIECKON 00padOTKeE;
yMETh YCTaHABIIMBATh B3aMMOCBSI3b KOMITJIEKCa (PU3UKO-MEXaHUUECKUX CBOMCTB CO
CTPYKTYPOH; C MO3UIUHN IKCILTyaTallMOHHBIX TPeOOBaHUN HAYYUTHCS PAllMOHAIBHO
BBIOMpATh MaTepUalIbl JIsl 00€CTICUeHHS TPOYHOCTH, HAJIS)KHOCTH U JIOJTOBEYHOCTH
U3JEITNH.

Kparkoe cogepkanue TUCHMIIIMHBI

JlucruruinHa 3HaKOMHT CTYJACHTOB ¢ (PH3UYECKOM CYITHOCTHIO SBJICHUM, IPOUCXOISAIINX B
MaTepuajax Mpy BO3ACHCTBUM HAa HUX Pa3IMYHbBIX (DAKTOPOB B YCIOBUSX IIPOU3BOJICTBA U
AKCIUTyaTalliy U TIOKa3bIBAET MX BIHSHHIE HAa CBOMCTBAa MAaTEPUAJIOB; YCTAHABIIUBACT
3aBHCHMOCTb MEX]Iy COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU MAaTEPHAIIOB; U3yUaeT TCOPHIO
U TIPAKTUKY PA3JIMYHBIX CITIOCOOOB YIIPOYHEHUSI MaTepUaIoB, 00ECIEUUBAIOIIUX BHICOKYIO
HaAEKHOCTD U JIOJITOBEYHOCTH JIeTalIel MallluH, HHCTPYMEHTA U IPYTUX U3CINIA; U3ydaeT
OCHOBHBIE T'PYIIIBI METALUTHYECKUX U HEMETAJUTMUYECKUX MaTepPUaoB, UX CBOMCTBA U
001acTh MPUMEHECHHUS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: ®U3NYECKYIO CYUTHOCTh SIBJICHUH,
[MPOUCXOAAINIUX B MaTCpHraIax Mnpu BO3I[€I>1CTBPIH Ha
HUX Pa3INYHBIX ()aKTOPOB B YCIOBHSIX HX
AKCIUTyaTallHH.

'YMmeeT: OCcyliecTBISITh BHIOOP MaTEpUAoB JIIs
W3JIeTTUN Pa3IMYHOTO HA3HAYCHUS C YUYETOM
DKCIUTYaTallHOHHBIX TPEOOBAHUI U OXPaHBI
OKpY>KaloIEH Cpeibl.

HmeeT npaktudeckuid onbIT: ConmpoBoxaAeHUS padoT)
10 KOHTPOJIIO U aHAJIN3Y KauyecTBa U3eNui
MAIIMHOCTPOUTEIBHBIX TPOU3BOACTB.

OIIK-7 CnocobeH NpUMeHATh COBPEMEHHBIE
HKOJIOTHYHBIE U 0€30TaCHbIE METOIbI
PaIMOHAIBFHOTO UCIIOIB30BAHUS CHIPbEBBIX U
HHEPreTHYECKUX PECYpCOB B MAIIMHOCTPOCHUH

3. Mecto nucnumiaudbl B cTpykrype Ol BO

IlepeueHp NpeAIECTBYIOINUX AUCHUIUINH, IlepeueHs nocaenyONMX AUCIAIIINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboOT
Her He npexycMmorpensl

TpeOGoBaHUs K «BXOAHBIMY 3HAHUSIM, YMEHUSM, HABbIKaM CTY/ICHTA, HEOOXOIUMBIM
IIPU OCBOCHUHM JIAHHOW JTUCIUIUIMHBI M IPUOOPETEHHBIM B pe3y/IbTaTe OCBOCHUS
MPEAMIECTBYONTUX JUCITUTIIIAH:

Her




4. O0béM 1 BUIBI y4eOHOI padoThI

OO0u1as TpyA0€eMKOCTh JUCHUILIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOM paboOThI

Pacnpenenenue
Bcero 10 CEMECTpaM B yacax
Bun yuebHoit paboThl
4acoB Homep cemectpa
2
OO6mmas Tpya0EMKOCTh AUCIIUTLITMHBI 108 108
Ayoumopnvie 3aHAmus: 48 48
Jlexumu (JI) 32 32
[IpakTndeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHbie paboTsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 53,75 53,75
[ToaroroBka k 3a4eTy 9,75 9.75
N3yueHne MapKMpOBOK CTallel, YyI'YHOB, IIBETHBIX METAJIOB 2 3
1 CIUIaBOB
Pecdepar "KoHCTpyKIIMOHHBIE CTAJIM U CIIaBbI" 10 10
N3ydeHnne npoueccoB KpUCTAIIIN3ALUY JKETIE30- 3 3
YIJIEPOAMCTHIX CIUIABOB 3a/IaHHOTO COCTaBa
Pedepar no pazgeny "Hemerannnueckue marepuais’ 9 9
Pedepar no pazgeny "L{BeTHbIe MeTAIUIBI U CIUIABHI" 9 9
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 6,25 6,25
Bu koHTpoIIs (3aueT, 1ud.3aueT, SK3aMeH ) - 3a4eT

5. Conep:kaHue IMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHATHH 1O BHIaM B
pasjzt.gena HaumenoBanue pa3aenoB IUCHUTUIMHBI Jacax
Bcero JI 113 JIP
1 |ATOMHO-KpPHCTAJUIMYECKOE CTPOCHHE METAJIOB 3 1 0 2
) [ledhopmariusi, pa3pyiieHue 1 MEXaHUYECKHE CBOIMCTBA 7 3 0 4
METaJJIOB
3 |®a30BbIe IPEBpPALIECHHS U CTPOCHUE CILUIABOB 3 3 0 0
4 |CrnaBbl Kene30—yIIepos 7 3 0 4
5  [Teopus Tepmuueckoil 00pabOTKU CTAIN 6 6 0 0
6 |TexHOMOTHS TEPMHUUECKOU 0OpaOOTKH CTaIU 8 4 0 4
7  [lToBepXHOCTHOE YIPOUHEHUE CTAIIH 2 2 0 0
8  |CnenuanbpHble CTAIH 6 4 0 2
9  |lIBeTHBIC METAIUIBI U CIIABHI 4 4 0 0
10 |Hemeraminueckue MaTepuaibl 2 2 0 0
5.1. Jlekuun
Ne Ne Kox-
nexuuulpasena HaumeHnoBaHue uinm KpaTkoe cojiepyKaHue JIEKIIMOHHOTO 3aHATHUS BO

qaCcoB




Tunbl cBsI3U B TBEPABIX Tenax. [IoHATHSA 0 KPUCTAIUIMYECKON PELIETKE U
PIIEMEHTApHOU siueiike. OCHOBHBIE TUITBI KPUCTAIUNIMYECKUX PEIIETOK METAJIJIOB.
SABnenue monumopdusma. AHU30TPONHS CBOUCTB KpUCTAIIOB. [leeKTs
KPUCTAJUINYECKOTO CTPOSHHSI METaJIJIOB (J1.K.C.). BinusHue 1.x.c. Ha cBOMcTBa
METAJIJIOB.

Yopyras nedopmarys. MexaHu3M miIacTUYeCKoi edopmaliy B MOHO- U
MOJUKPUCTAIITMYECKUX TelaxX. BiausHue nmiuactuueckoil nedopmanuu Ha
CTPYKTYpPY U CBOMCTBA METAJIIOB. SIBiIeHNe HAKIIENA. XPYIIKOE U BA3KOE
paspymenne. SBnenue xmagHoaomroctu. Cxema Nodde.

VcribITaHus Ha pacTshKeHHE. XapaKTEPUCTHKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(’KECTKOCTb, MPOYHOCTH, MJIACTUYHOCTh, TBEPOCTD, YIapHas BSI3KOCTb,
BBIHOCIIUBOCTb, U3HOCOCTOMKOCTH U JIp.) M METOJIbI UX ompenenenus. [Ipoueccsl,
MPOMCXOJIAIINE TIPU HarpeBe 1e(hopMUPOBAHHOTO MeTallIa: BO3BpAT U
pekpucTtaimzanus. X BnusHue Ha cBoicTBA. PAKTOPHI, ONMPEICTSIONIUE pPa3Mep
PEKPUCTAJIIIN30BAHHOIO 3epHa. XOJIOIHAs U Topsiyas IulacTHueckas aedopmarius.

[TonsATHA craBa, KOMIOHEHTA, (Ga3bl. CriocoObl BEIpaXKEHUsI KOHIIEHTpaluu
cru1aBoB. Turiel (ha3 B METAIUTMUECKUX CIUIaBaX: TBEP/BIC PACTBOPHI (3aMELICHUS U
BHE/IPEHHUS1), XUMUYECKUE COSIMHEHMS, IPOMEXKYTOUHbIE (hazbl.

(OCHOBHBIE THUITBI AUATPAMM COCTOSIHUSI IBOMHBIX cucTeM. OmnpeeneHne coctaBa u
KkonuuecTBa (a3 mo auarpamme coctosiHusl. CBs3b CBOMCTB CIJIaBa C IUArpaMMOi
COCTOSIHUS.

Kparkas xapakrepucTuka (a3 B CIIaBax kejie3a ¢ yriepoaoMm. Jluarpamma
COCTOSIHUS JK€J1€30—ILEMEHTUT. DOpMHUpPOBaHHUE CTPYKTYPHI CILIABOB IpU
MEJIJIEHHOM OXJIAXKICHHH.

CTpyKTypHBIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTBIX CTANICH 1 OeIbIX
qyryHoB. OO11as xapakTepucTuka ctaneil. [locTosiHHbIe pUMecH U UX BIMSHUE Ha
cBoiicTBa crazneil. luarpamma cTabuiIbHOTO paBHOBeCHUs Kene3o—Tpaput. Cepobie
YyTI'yHBI, UX KJIacCU(pUKanus no ¢popme rpaduTHBIX BKIIOUEHUH U CTPYKType
MeTaIn4eckoi 0CHOBBI. Cepblii, BBICOKOIIPOYHBIN Y KOBKUN UYTYH.

[TonsiTe o TepmMudeckoii oopadorke. Kimaccubukanms BU0B TepMUUECKON
00paboTtku. Kputnueckue Touku ctanu. XUMHUYECKHE HIEMEHTHI, BXOJAIINE B
coctaB crayieid. Knaccudukanus nerupytronux snementoB. O0pa3oBaHue
aycTeHuTa npu Harpese. Poct 3epHa ayctenuTa. BiausiHue pa3Mepa 3epHa Ha
CBOICTBA CTaJIM; EPErPEB U NEPEKOT.

Pacnan aycTeHuTa IpU OXJNaKIeHUU. JlnarpaMMa H30TepMUYECKUX MTPEBPALLCHUI
nepeoxaaxIEHHOro aycteHuTa. [lepnutHoe, MapTeHCUTHOE U OEMHUTHOE
[MPCBPAlICHUA ayCTCHUTA. Brnusane JICTUPYIOIIHX 2JICMCHTOB Ha IMMPCBPAIICHUA
aycteHuTa. [IpeBpalieHus aycTeHuTa nNpu HENPEPHIBHOM OxJiaxkaeHun. CBOMCTBA
[IPOAYKTOB pacnajia ayCTEHUTA.

[IpeBpalieHus Ipy OTIIYCKE 3aKAJIEHHON CTalu. BiausHue JeTUpyOMUX JIEMEHTOB
Ha IIPOLIECCHI OTIyCKa. [I3MeHeHne CBOMCTB CTAJIX MPpH OTITycKe. OTIyCKHas
XPYIIKOCTb.

Omxur I pona. Bunst orxura I pona (qudQy3noHHbIN, peKpUCTaUIN3alMOHHBIH,
u1st cHATUs HanpspkeHui). OTxur 11 poga. Buaer omkura 11 pona (monssii,
HETOJIHBINA, HOpManu3auus, chepouIu3upyomuil u T.11.).

10

3akanka cranu. Beibop TemnepaTypbl OXJIaXACHUS U OXJIAXKAAIOIIEH CPeIbl s
3aKaliKd. 3aKaIMBaeMOCTh U MPOKAJIMBAEMOCTb; (DaKTOPHI, BIUSIIONINE HA HUX.
BHyTpeHHUEe HanpsHKEHUs, BOSHUKaOIKe mpu 3akanke. CriocoObl

3akanku. Huskuii, cpeaHuil 1 BBICOKMI OTIIYCK CTaiu. TepMoMexaHndeckKas
o6pabotka (TMO) ctamu. OcHoBHBIe BUaABI TMO U €€ BIMsIHIE Ha CBOMCTBA
CTaJIu.

11

Xumuko-repmudeckast oopadorka (XTO) cranu. LlemenTtanus. Mexanuzm
00pa3oBaHMs [IEMEHTOBAHHOTO CJIOS U €T0 CBOMCTBA. . Tepmudeckas 00padoTka

1OCJIC HCMCHTAIlN U CBOMCTBaA HNEMCHTHUPOBAHHBIX ILCTaJIefI. ASOTI/II)OBaHI/IC.




HutpouemenTanus u unanuposanue. Ipyrue suasl XTO cranu. I[loBepxHOCcTHas
3aKaJIKa.

12

Knaccudukanus cranei o XMuMHUYECKOMY COCTaBY, CTPYKTYpe U Ha3HAYEHHUIO.
MapxkupoBka craneil. Koncrpykimonusie cranu. OCHOBHbIE TpeOOBaHUS,
MPENBABIIEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIBHBIE CTAIIH.
ApmarypHsele cTanu. CTanu A X0J0JHOW MITAMIIOBKH. YIIy4IlIa€Mble CTaJIH.
Cramu giist XTO. [Ipyxxkunnblie ctanu. [logmmnHaukoBbie cTanu. MapTeHCUTHO-
cTaperomye ctani. KOHCTpYKIIMOHHBIE CTaIM CIIEHUAIbHOIO HA3HAUEHUSI.

13

Cranu BBICOKOH M3HOCOCTOMKOCTH. CTanu 1 KpMOTeHHBIX Temneparyp. Cranm
MOBBILIEHHON 00paldaThiBaeMOCTH pe3aHueM. Koppo3noHHOCTOKHE CTaH.
DKapocroiikue cranu u crasbl. MHCTpyMeHTalIbHBIE cTanu. TBEpbIE CIUIABBI.

14

Tepmudeckas 00pabOTKa IIBETHBIX CIUIABOB. 3aKallka Ha MEPEChIIEHHBIN TBEP I
pacTBOp U crapeHue. Anromunauid. CriiaBel Ha ocHOBe amtomuHus. Kitaccudukanus

U TepMHUYecKas 00paboTKa aTFOMHHUEBBIX CIUTaBOB. Jlehopmupyembie
QITFOMUHHEBBIC CIUIABHI, HE YIIPOUHSEMbIC U YIIPOYHSEMBIC TEPMHUUYECKOM
00paboTKoH. JIuTEHHbIE CIIaBHI.

15

Menp. CrutaBbl Ha OCHOBE Meau. JIaTyHH, UX CBOWMCTBA, MAPKUPOBKA U
npuMeHeHre. OJI0BSIHUCThIC, aTFOMUHHUEBBIE, MAPTaHIIOBUCThIE, CBUHIIOBBIE U
OepuyuTHeBbIe OPOH3BI: COCTaB, CBOMCTBA, MAPKUPOBKA U 00JIACTH MPUMEHEHHS.
MenHoHMKeneBble criaBbl. TuTaH u ero cBoiictea. KOHCTpyKIIMOHHBIE U
KapOMpPOUHBIE CIUIaBbl TUTaHa. TepMudeckas 00padoT-ka TUTaHa U €ro CIIaBOB.
AHTU(PHUKIIMOHHBIE CIUIABbI HA OJIOBSIHUCTOM, CBUHIIOBOM, ITMHKOBOU H
AJIIOMUHHE-BOW OCHOBE.

16

10

Hemeraimnyeckue mMarepuasl

5.2. llpakTHyeckue 3aHATHS, CEMHUHAPDbI

He npenycmoTtpenst

5.3. JIaGopaTtopHbIie padoThI

No
3aHATUA

No

paszznena

HaunmeHoBaHue WITH KpaTKoe cosiepkaHue 1a0opaTopHON paboTh

Koi-Bo
4acoB

1

Makpo- 1 MUKPOCTPYKTYPHBIM METO/IBI aHAIN3a METAJIJIOB U CILIABOB

[Tnactrueckast nedopMaliys METaJUIOB M €€ BIIMSIHIE Ha MEXaHUICCKHE CBOMCTBA

PexpucTaiyin3allMOHHBIA OTKHT.

AHaJIi3 1UarpaMMbl COCTOSTHUH JKeJle30-yIiepos

@Da30BbI€ MPEBPALICHNS U CTPYKTYpa YIIIEPOAUCTHIX CTAIEH U UyI'YHOB

BiusiHre CKOPOCTH OXJIaXKACHUS Ha CTPYKTYPY U CBOMCTBA YIIIEPOAUCTOMN CTaJIH.

OTmyck cTanu

ool BN No W RO, i NN QUS I | \O)
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MapkupoBKa cTajei, IBETHBIX METAJJIOB U CIIJIABOB

NN NN

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crnncoxk nureparypsl (¢ yKa3zaHUEM

pecypc

Koi-

ITonsun CPC pasnenos, raB, cTpanuil) / cceika Ha  [CeMecTp| BO

qaCOB

JT1000M MCTOYHUK U3 CIIMCKA OCHOBHOM

[TonroToBka K 3a4eTy 2

TUTepaTyphl

9,75

l3yueHre MapKUpOBOK CTallel, 4yryHOB,  [MatepuanoBeneHue: yueOHoe nocodue k
[IBETHBIX METAJIJIOB U CIIJIABOB

mabopaTopHbIM paboram /M.B.JlanuHa,




B.JI.1nbuues, A.C.Co3biknHa.— Ueas10MHCK:
N3n-Bo FOYpI'Y, 2013.—81c. Ctp.46-54 n
73-78

Pedepar "KoHCTpyKIIMOHHBIE CTATH U
CIuiaBbl”

1. Jlaxtun, FO. M. MarepuanoBeneHue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3/., nepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi., masa XIV ctp. 252-312 wnm 2.
Comnnues, 1O. I1. MarepuanoBenenue Yueo0.
TUTSE By30B 110 METAJLTyPT., MAIIMHOCTPOUT. H
obmietexH. crnienuanbHOCcTM HO. I1.
Comnuues, E. U. [TpsxuHn. - 3-e usg..
nepepab. u gom. - CII6.:

10

M3yueHue mpoieccoB KpUCTaUIM3alUU
YKeJIe30-yIIIEPOAUCTHIX CIUIaBOB 33JaHHOTO
cocTaBa

MarepuasnosezieHre: yueOHoe mocodue K
nmabopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.nbuues, A.C.Co3biknHa.— Uens10MHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.27-46 wnn
TF000M UCTOYHUK U3 CIIHCKA OCHOBHOM
TUTEpaTyPhI

Pedepar no pazneny "Hemerammmueckue
Marepuaib”

1. Jlaxtun, }O. M. MarepuanoBenenue
YueOHUK ST BTY30B. - 3-€ U31I., mepepad. u
nom. - M.: MammnocTpoenue, 1990. - 528 c.
ui. gacts I, ctp. 434-520 wnm 2. ConHIIEB,
1O. I1. MarepuanioBenenue Yue0. 15 By30B
M0 METaJUIypr., MAIIMHOCTPOUT. U
obmerexH. cnenuanbHocTsIM FO. I1.
Conuues, E. U. [Ipsxun. - 3-e uzg..
nepepad. u gom. - CI16.: Xumuzaar, 2004. -
734, [1] c. un., pazaen VIII u IX cTp.582-
664

Pecdepar no pazneny "L{BeTHbIE MeTaIUIBI U
CIuIaBbl”

1.JTaxtun, 0. M. Marepuanosenenue
YueOHUK JUTs BTY30B. - 3-€ U31I., mepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
ni. miaBbl XIX-XXIII ctp. 378-422 unu 2.
Connues, FO. [1. Marepuanosenenue Yueo.
IS By30B 110 METAJUTypr., MAIIMHOCTPOUT. U
obmerexH. crienuanbHOCTsM HO. I1.
Conuues, E. U. [Ipsxun. - 3-e uzg..
nepepab. u gom. - CI16.: Xumuznar, 2004. -

734,c.un. paznen IV, ctp. 478-538

6. (I)OH)I OLCHOYHBIX CPEACTB AJA IMPOBCACHUA TEKYIIECI0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEIBLHOMN MPOrpaMMbl OCYIIECTBIISCTCS B

cootBercTBHH ¢ [TonokeHnem o OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabubie meponpusitusa (KM)

HazBanue
Ne | Ce- Bun

KOHTPOJIBHOTO
KM|mectp| koHTpOms

MEPOIPUATUS

Makc.
Oamn

Bec [Topsimok HauucneHus 6aII0B

Vuu-
THIBA

eTcs
B [IA




Texymumii
KOHTPOJIb

Pedepart no nBeTHBHIM
MeTajjlaM U CIlJIaBaM

0,3

Pedepar oreHMBaeTCs creayonmm
obpazom: 4 6arna - 3a ITyOOKO
pacKphITYIO TeMy. Vcrionbs30BaHO
T0CTaTOYHOE KOJTMYECTBO JIUTEPATYPHI 110
NpeAIoKEHHOM Teme. 3 Oaia - Teme
pedepaTsl pacKpbITa, HO UCTIOIB30BAHO
HEJI0OCTaTOYHOE KOJUYECTBO
JTUTEPaTyPHBIX UCTOYHUKOB. 2 Oaja -
TeMa pedepara packpbiTa (parMeHTapHoO,
nmoBepXHOCTHO. () 6auioB - pedepar He
[IPEACTAaBIICH IJIs IPOBEPKU.

3a4YCT]

Texymuit
KOHTPOJIb

Pedepar o
HEMETaJUTMIECKUM
MarepHagam

0,3

Pedepat orneHMBaeTCs crieayonmm
obpazom: 4 Garna - 3a IIyOOKO
packpeITyio Temy. Mcmonb3oBano
TOCTaTOYHOE KOJIMIECCTBO JTUTEPATYPHI TIO
MpeIOKEHHOM TeMe. 3 Oaina - Teme
pedepaTsl pacKphITa, HO UCTIOIB30BAHO
HEI0CTAaTOYHOE KOJTHUECTBO
TUTepaTypHBIX HCTOYHHUKOB. 2 Oasa -
Tema pedepara packpsita hparMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar He
MPEICTaBJICH I TPOBEPKHU.

3a4CT

Texymui
KOHTPOJIb

Pedepar no
KOHCTPYKITHOHHBIM
CTaJIIM

Pedepar orieHMBaeTCs CIeIyOIUM
obOpazom: 4 Gaina - 3a IyOOKO
pacKpeITyIo TeMy. Mcnons3oBaHoO
T0CTaTOYHOE KOJMYECTBO JIUTEPATYPHI 110
NpeaIoxKeHHOH Teme. 3 Oaia - Teme
pedepaTsl pacKpbITa, HO UCTIOIB30BAHO
HEJI0OCTAaTOYHOE KOJIMYECTBO
TUTepaTypHBIX HCTOYHHUKOB. 2 Oaia -
TeMa pedepara packpsita hparMeHTapHO,
noBepxHOCTHO. O 6asuioB - pedepar He
NpeACTaBJIEH AJIsl IPOBEPKHU.

3a4CT

Texymmii
KOHTPOJIb

Konnokxsuym o
IUIACTHYCCKOM
nedhopManuu u
peKpUCTAILTU3AIIT

Kon1okBHyMbI IPOBOASITCS HA
1abopaTOPHBIX paboTax MocCie U3yyeHus
COOTBETCTBYIOIIETO pa3/ieia Kypca.
Kax1p1ii KOJUIOKBUYM COAEPKUT 110 8
BorpocoB [Ipu olieHKe NCTONIB3yeTCs
CIEAyroIas MIKaa: 3a KaX bl
MpaBUJILHBIA OTBET 1 Oas.

3a4CT

Texymmii
KOHTPOJIb

KomnokBuym o
PKEJIe30YIIEPOAUCTHIM
CIUIaBaM

KosnokBIyMbI IPOBOASITCS HA
1ab0paTOPHBIX paboTax MOCIe U3yUCHHS
COOTBETCTBYIOLIETO pa3fiena Kypca.
Ka>x1p1ii KOJUIOKBHYM COACPXKUT T10 8
BonpocoB [Ipu olieHKe nCHoab3yeTcs
CIEAYroLIas MIKaa: 3a KaX bl
MpaBUJILHBIN OTBET 1 Gas.

3a4CT

Texymui
KOHTPOJIb

KomnokBuym o
TEPMHUUYECKOMN
00paboTke

KoJITOKBUYMBI TIPOBOJISTCS HA
1abopaTopHBIX paboTax 1Mmocie u3yyeHus
COOTBETCTBYIOIIETO paserna Kypca.
Kax/1p1if KOJJTOKBUYM COZIEPKUT 110 §
Borpocos [Ipu oneHke ncnonp3yercs
CJICAYIOIIAs MIKaJIa: 32 KaKIbIi
[paBWIbHBIN OTBET 1 6asi.

3a4CT

Texymmii

[TrCbMEHHBIN ONIPOC
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CTyzeHT noay4yaeT KapTOoUKy B

3a4CT




KOHTPOJIb

COOTBETCTBUH C KOTOPO HEOOXOAUMO
pacmudpoBarh 12 Mapok craneit u
YYTYHOB U 110 IPUBEJICHHOMY
XMMHUYECKOMY COCTaBY U OJIHY CTaJlb
3amudpoBark. [Ipo1omKUTETEHOCTD
onpoca - 30 MuHYT . 3aaHNe
OLIEHUBAETCA CIEAYIONMM o0pa3om: 3a
Ka)X1yI0 ITPABUJIHO BBIITOJHEHHYIO
paciupoBKy WIK 3aIH(PPOBKY MapKu
cIIaBa mprcBamBaeTcs 1 Oai.

Texymmii
KOHTPOJIb

3ammra
1abopaTOpHBIX PaboT
o 1 pazaeny

JlaGopatopusie pabots! "[lacTuueckas
nedopmarus metanos" u "
PexpuctaiyinzaliMOHHBIA OTKHUT"
B3aUMOCBS3aHbI U 3aIUIIAIOTCS
OJTHOBPEMEHHO. 3aluTa JIabopaTOpHbIX
paboT OCYIIECTBISACTCS WHANBUAYAIBHO.
OrnieHnBaeTCst MPABUIILHOCTH BBIBOJIOB U
OTBETHI HA BOIIPOCHI (TPH BOIIPOCA).
OO6mwmit 6ant mpu OIEHKE CKIIAIBIBACTCS
U3 CIEAYIOIIMX MoKa3arenen

- BBIBOJIbI IOTUYHBI K1 0OOCHOBAHHI - |
Oan

- IPaBWJIBHBIA OTBET Ha OAWH BOMpPOC -1
Oan

3a4CT

Texymumii
KOHTPOJIb

Omnpoc no xene3o-
YIIEPOANUCTHIM
CIUIaBaM

Ornpoc oCylIeCTBISAETCS UHIUBUAYATbHO.
OrnieHnBaeTCs MPaBUIHLHOCTH OTBETOB Ha
BONIPOCHI. 3a/1at0TCs 4 BOIIpoca U3
nepeuns, nMeroerocs B PI1I.
cnonb3yeTcs moka3aresb: TPaBUIbHBIN
oTBeT Ha 1 Bompoc - 1 Ganmn

3a4YCT]

10

Texymuit
KOHTPOJIb

3amura
nabopaTropHO
paboTsl 1o 4 pazaeny

3amura nabopatopHoit paboTs! "Bnusinue
CKOPOCTH OXJIAXKJICHUE Ha CTPYKTYpY U
CBOMCTBA CcTaIN" OCYLIECTBIISIETCS
UHIUBUAYyaIbHO. OTICHUBACTCSI
NPaBUIBHOCTH BBIBOJA U OTBETHI HA
BOIIPOCHI. 3aJIal0TCsI TPH BOTIPOCA.
OO0mmuit 6aT P OLEHKE CKIIAIBIBACTCS
U3 CIICAYIOIINX ITOKa3aTeIICH:

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHHI - |
Oan

- IPaBUJIBHBIN OTBET Ha OJIMH BOTIPOC - |
Oan

3a4CT

11

Texymmii
KOHTPOJIb

3ammura
nabopaTropHOi
paboThI 1O 4 pazaeny

3ammura mabopatopHoit padoTs! "OTHmycK
cTanu" OCyIIECTBISETCA UHINBUTyaIbHO.
OrneHnBaeTCs MPaBUIHBHOCTH BBIBOJA U
OTBETHI HAa BOIIPOCHL. 3a/1al0TCS TPU
BOIIpOCa.

OO01muit 6am Mpu OleHKE CKIIAABIBACTCS
13 CJICYIOIINX MOKa3aTee:

- BBEIBOJIBI JIOTHYHBI K 00OCHOBAHBI - 1
Oat

- MPaBUJIBHBIN OTBET HA OJIUH BOTPOC - |
Oat

3a4CT
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[Tpome-
JKYTOYHAst

3auer

CTy,lICHT INHUCBMCHHO OTB€YACT Ha

BOIIPOCHI, ITPUBCACHHBIC B KOHTpOHBHOI\/'I

3a4CT




arTeCTanusa

OaI.

kaprouke. Kaprouka Bkirogaet 9
BONPOCOB. [IpOIOIKHTETBHOCTH OTIpOca -
30 MUHYT . 3aJjaHUE OLICHUBAETCSA
CIIeIyIOMUM 00pa3oM: 3a Kax bl
MPaBIIBHBIN OTBET MpHCBanBaeTcs 1

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

Bun

IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepun
p Y p yparp OIICHUBaHHUS
aTTecTaluu
[Ipu otieHMBaHUU PE3YABTATOB MEPOIPUSITHSI (POMEKYTOUHOM
aTTecTalluy) UCTONb3YyeTCsl OATbHO-PEUTHHTOBAs CHCTEMa
OIICHUBAHUS PE3YJIBTATOB YUCOHOM! JACSITETLHOCTH 00yYatOIuXCs
(yrBepxkaeHa npuka3zoM pektopa Ne 179 ot 24.05.2019 . u Ne 25-
13/09 ot 10.03.2022). PeiiTuHr o0y4aromerocs mo JUCIUTUINHE
B coorBeTcTBUM C
. omnpenenseTcs Mo pe3ynbraraM TeKyuero kourposs. [Ipu Hanuunmn . 2.5.2.6
CTY/ICHTa MPOXOIHBIX 0aioB mo kaxaomy KPM, ucxons uz e
Yy c1yR pOXon AAOMY ’ A [Tonoxenus

peiitunra 60% , cTyIeHT moiydaeT 3aueT 06e3 TOMOTHUTEIFHOTO
cobecenoBanud. CTylEHT BIIpaBe MPUNTH Ha 3a4eT Ui yIy4IIeHUs
CBOET0 PEUTHHTA U MOJIYYUTh OLIeHKY 1o ¢opmyiie Rd = 0,6RTek +
0,4Rma + Rb. ¢ yyeToM TeKyIiero KOHTpoJia U 0aioB 3a
MIPOMEKYTOYHOE UCIIBITAHUE.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

3HaeT: @U3NUYECKYIO CYITHOCTD SIBIICHUN, TPOUCXOISIINX B
OIIK-7 MaTepHaiax Py BO3JICHCTBUU Ha HUX Pa3IMYHBIX (DaKTOPOB B
YCIOBUSIX MX DKCIUTyaTalluH.

'YMmeeT: OCyniecTBIsATh BHIOOP MaTepHasoB Jisl U3/AETHA
OIIK-7 PA3IMYHOTO Ha3HAUYCHUS C YIETOM DKCIUTyaTallMOHHBIX TPEOOBAHMIA
U OXPaHbl OKPYKAIOIIEH CPEBI.

OIIK-7

MMmeet HpaKTI/I‘{CCKI/Iﬁ OIIBIT: COHpOBO)KI[eHI/IH pa60T IO KOHTPOJIO
1 aHaJIM3y Ka4yC€CTBa I/I3,ZI€J'II/II71 MAalIMHOCTPOUTECIIbHBIX ITPONU3BOJICTB.

HH

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘IECKaﬂ AOKYMCHTAIUA
Cl) OCHO6HaA 1umepamypa.

1.

Jlaxtun, FO. M. MarepuanoBenenue Y4eOHUK 111 BTy30B. - 3-€ U31.,

nepepab. u non. - M.: Mammnoctpoenue, 1990. - 528 c. ui.
Connues, 1O. I1. MarepuanoBenenue Yue0. 115 By30B 10 METaJUTYpr.,

MalIMHOCTPOUT. U 001meTexH. crnenuanbHocTsaM FO. I1. Connues, E. U. [Ipsaxun. - 3-
e u3M.. nepepad. u pom. - CI10.: Xumuznar, 2004. - 734, [1] c. u.
Marepuanoseaenue Yue6. ais Bry3oB b. H. Apzamacos, U. U.
Cunopum, I'. ®@. Koconamnos I'. ®. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucop. u aom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

2.

3.




0) OononHumMenbHaAsL IUMmepamypa:

1.

I'ennep, HO.

A. MarepuanoBenenue Yue6. mocooue ais By30B [lof

pen. A. I'. Paxmranra. - 6-e u3z., nepepad. u goi. - M.: Meramnyprus, 1989. - 456

C. 1.

2.

3.

4.

I'ynses, A. I1. UuctpymenTtanbubie ctanu Crpas. A. I1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., mepepad. u gor. - M.: MammHoCTpoeHue,
1975.-272 c. un.
Kypasnes, B. H. Mamunoctpoutensnbie ctanu Texer CipaBodHuk B.
H. Kypasnes, O. 1. Hukonaesa. - 4-e uzn., nepepad. u Ao1. - M.:
Mammnoctpoenue, 1992. - 480 c. uin.

Kapega, H. T. [IBeTHbie MeTasuibl u ciuiaBbl TekeT yued. mocodue H. T.
Kapesa ; FOx.-¥Ypain. roc. yu-1, Kag. ®u3. metamioBenaeHue u pusnka TBEpIOTo
tena ; OYpI'Y. - Uenabunck: U3narensctro FOYpI'Y, 2008. - 111, [1] . u.

8) omeyecmeenHuvle U 3apyOedCHbLE JHCYPHANBL NO OUCYUNTUHE, UMerowuecs 6 bubauomexe:
MertanmioBeseHue 1 TepMudeckas 00paboTKa METaIOB
MamuHocTpoeHue

1.
2.

2) MemoouuecKue yYKazaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
Marepuanoseaenue: yueoHoe nocooue/ X.M.MOparumos,
B.M.®unaros, H.A.Illa0ypoga. - Yensouunck: U3a-so FOYprY. 2010.-38c.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
MarepuanoBeaenue: yueoHoe nocooue/ X.M.MoOparumos,
B.1.®unaros, H.A.Illa0ypoga. - Yensouuck: U3a-so FOYprY. 2010.-38c.

1.

JJIeKTPOHHAsA Y4eOHO-MeTOANYeCKAasl JOKYMEeHTAIlUs

HanmenoBanue
Ne Bux peeypeas | bubnuorpaduyeckoe onrcanue
JUTEpPaTypbl | AIEKTPOHHOMN
dbopme
OCHOBHAS OnekTpoHHbIN [MarepuanoseaeHue: yueOHoe nocooue /M.A.Cmupros, K.}O.Okues,
1 TeDaTYDA KaTajor X.M.Uo6parumos, 0. J1.Kopsrun: M3a-so FOYpI'Y, 2005. -U1.-139c¢.
patyp IOYpl'Y http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000351794
.. [LIaGyposa, H. A. Marepuanosenenue Y. 2 : Hemeraminyeckue
DIEKTPOHHBIH
JlononHuTENbHAS Marepuabl : yuel. mocodue Ui MaluHOCTp. U METAJLTypr.
2 Karajor .
nmuTeparypa OVpLY cnenuanbHocTei.- Yensounck : U3n-so FOYpI'Y |, 2011.-Y.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD 1 &key=000553245
.. [MarepuasnoBeaeHue: yaeOHoe mocodue K 1abopaTopHbIM paboTam
ONEeKTPOHHBIN i
JlomonHuTeapHAsA /11.B.Jlartnna, B.JI.nenues, A.C.Co3biknHa.— Yensaounck: M3a-Bo
3 fmreparypa [0 OVETY, 201381

http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698

[TepeyeHb UCMOIB3YEMOrO MPOrPAMMHOTO OOECTICUEHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "Dnexkrpounsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodHo)




[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

Bun 3anaruii

No
ayjl.

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
IIpelyCTaHOBJICHHOE IPOrpaMMHOE 00eCTieYeHHE, UCTIONB3YEeMOe I Pa3IHUHbIX
BUJIOB 3aHATUN

YueOHast m1aboparopusi MaTepuaioBeIeHUs, OCHAIEHHAS: — T€YaMHU JJIsl HarpeBa
o0pa31oB; — TBepAoMepamu bpunens u PokBeinia; — pydyHbIMU IPOKATHBIMU
CTaHaMH; — MeTajuorpadudecKuMu Mukpockornamu. 2. [Inakarer u gponuu

JlabGopatopusie [230a |(kogoTpaHCIIapaHThl) 0 OCHOBHBIM pasnenaM Kypca. 3. Komiekuus
3aHATUSA (1) |makpouunpoB 1 u310MOB. 4. Moaenu KpUCTALNTNYECKUX PEIIETOK METAIJIOB. 5.
Paznarounsiii marepuai no reme «CruiaBsl xkene3o—ymiepon». 6. Metoguueckue
mocoOus k 1aboparopHbiM paboram. 7. KoHTpoNbHBIEC 3a1aHUs IO OCHOBHBIM
paznenaM Kypca. 8. YueOHble KHHO(DUIBMBI.
Jlexun ayIUTOPHsI, OCHAIICHHAs MYJIBTUMEIUIHBIM IPOEKTOPOM




