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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: KaK TBOPUYECKU TPUMEHSATHh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npodeccuoHaNbHOMN NeATeTbHOCTH, U KaK
MPUMEHSATh METOAbl MATEMAaTUYECKOTO aHAIN3A U
MOJIETTUPOBAHMS, TEOPETUUECKOTO U
PKCIIEPUMEHTAIBHOTO UCCIEA0BAHNUS;
XapaKTEPUCTUKNA OCHOBHBIX U BCIIOMOTATENbHBIX
MaTepUalioB, UCMOJIb3YEMbIX MTPU U3TOTOBJICHUU
PaKETHO-KOCMUYECKOM TEXHUKU

'YMeeT: TBOPUECKU TPUMEHSITh OCHOBHBIE 3aKOHBI
€CTECTBEHHO-HAYYHbIX IUCLUILIINH B
npodhecCHOHATBHOMN IeITeTLHOCTH U YMETh
MPUMEHSATh METO/Ibl MAaTEMATUYECKOT0 aHaIN3a 1
MOJAEIUPOBAHUS, TEOPETUYECKOTO U
YKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS; BIOMPATh
OCHOBHBIE W BCIIOMOTaTeJIbHbIE MaTEPHUAJIbI,
MCITI0JIb3YEeMbIE ITPU U3TOTOBIIEHUH PAKETHO-
KOCMHWYECKON TEXHUKHU

MMeeT mpakTUYeCKUi OTBIT: BBIOOpA OCHOBHBIX U
BCIIOMOTATEIbHBIX MAaTEPUAJIOB, UCIIOIB3YEMBIX TIPU
M3rOTOBJICHUU PAKETHO-KOCMUYECKON TEXHUKHU

OIIK-1 Cnoco0GeH mpuMeHSTh €CTeCTBEHHOHAYYHBIC
u O6H.[€I/IH)K€HepHLIe H OKCTICPUMCHTAJIbHOT'O
WCCJIEIOBAHUS JUISI PEIICHUS WHKESHEPHBIX 3a7a4
npodeccHOHANBHON IeITeTbHOCTH

3. Mecto nucuumiudbl B cTpykrype Ol BO

| [lepeueHb npeANIeCTBYIOMUX AUCHUIUINH, | [lepeueHp nocaeayONMX AUCIUILIINH,




BUJIOB pabOT y4eOHOTro IyIaHa

BUJIOB paboT

1.0.10.02 MareMaTHueCKHil aHAJIN3

1.0.16 ConpoTuBieHue MaTepuaos,
1.0.12 Xumus

TpC6OBaHI/I$I K «BXOJHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINAH:

JlucuuIinHa

TpeboBanus

1.0.10.02 MaremaTti4eCcKUi aHaIn3

3HAeT: OCHOBHbBIE MATEMaTUYECKHUE ITOJIOKEHUS,
3aKOHBI, OCHOBHBIE (DOPMYIIBI K METOIBI PELICHHUS
3a/1a4 pa3AeoB IUCLHUIUIMH MaTEMaTH4eCKOrO
aHa/In3a. YMEET: CaMOCTOSTEIbHO padOTaTh C
y4eOHOM, CIPaBOYHOM U yueOHO-METOANYECKOI
IUTEPATYPOM; TOKA3bIBaTh TEOPEMBI, BBIYUCIIATH
oIpeJieJIeHHbIe MHTErpalbl 1o Gurype;
XapaKTEPU30BaTh BEKTOPHBIE 10JIST; HAXOAUTh
LUPKYJIALNIO U IOTOK BEKTOPHOTO IOJIS; IPUMEHATH
WHTErPAJIbl K PEIICHUIO IIPOCTHIX MPUKIIAIHBIX
3a/1a4; COCTaBJISITh MAaTEMaTUYECKUE MOJIENH
MIPOCTBIX 3a/]1a4 PEAIbHBIX IIPOLIECCOB U MPOBOINUTH
uX aHanu3. FiMeeT MpakTU4eCKUi OIBIT: BIaJCHUS
HaBbIKaMH paOOThI ¢ yueOHOM U yueOHO-
METOANYECKOM JINTEPATypPO; HaBbIKAMHU
yHoTpeOIeHns MaTEMATUYECKOM CUMBOJIUKHY 1151
BBIPAKCHMSI KOJIMYECTBEHHBIX U KAY€CTBEHHBIX
OTHOILIEHUN OOBEKTOB; HABBIKAMU CUMBOJIbHBIX

npeoOpa3oBaHUil MATEMAaTHUYECKUX BBIPAKEHHIA.

4. O0béM 1 BUIBI y4eOHO# padoThI

OO0u1ast TpyA0€eMKOCTh JUCHUILIMHBI cocTaBisieT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOM pabOThI

Pacnpenenenue
Bcero 110 CEMECTpaM B yacax
Bun yuebHoI paboThI
4acoB Homep cemectpa
2
OO6mmas TpyaI0EMKOCTh AUCIIUTLITMHBI 108 108
Ayoumopnvie 3aHAmMUA: 48 48
Jlexumu (JI) 32 32
[IpakTueckue 3aHATUS, CEMUHAPHI U (WJIN) IPYTHE BUJIBI 0 0
aynuTopHbIxX 3aHsaTui (I13)
JIabopatopusbie pabotsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 53,75 53,75
C IPUMEHEHHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTUI
Pedepar "KoHCTPYKIIMOHHBIE CTAJIH U CIIaBbI" 10 10
Pecdepar no pazgeny "Hemerannnueckue marepuaib’ 9 9
[ToaroroBka k 3auery 9,75 9.75
Pedepar o pazneny "LIBeTHBIC METAILITBI U CIIIABHI" 9 9




N3yueHne mporieccoB KpUCTaIN3aUuH Kele30- 3 3
YIJIEPOAMCTHIX CIUIABOB 3a/IaHHOTO COCTaBa

W3yueHne MapKHpPOBOK CTaJIeH, YyTYHOB, IIBETHBIX METAJIOB g 2
U CIIJIAaBOB
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 6,25 6,25
Bux konTposs (3adet, qud.3adueT, IK3aMeH ) - 3a4eT

5. Conep:kaHue QMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHATHH MO BHIaM B
pasjfena HaumenoBanue pa3aenoB IUCHUTUIMHbI Jacax
Bcero JI 113 JIP
1  |ATOMHO-KpHUCTAJUIMYECKOE CTPOCHHE METAITIOB 3 1 0 2
) Jlepopmartus, pa3zpylieHne U MEXaHHYECKHNE CBOMCTBA 7 3 0 4
METaJIJIOB
3 |Pa30BbIE IPEBPALIECHNS U CTPOCHUE CILUIABOB 3 3 0 0
4 |CrnaBbl Kene30—ymiepos 7 3 0 4
5 |Teopus TepMUYECKOi 00pabOTKU CTaN 6 6 0 0
6  |TexHomorus TepMUYeCcKOr 00pabOTKH cTanu 8 4 0 4
7  |[loBepXHOCTHOE YIPOYHEHUE CTATN 2 2 0 0
8 |CnenmanbHble cTaln 6 4 0 2
9  |LiBeTHBIC METAIUIBI U CIIABHI 4 4 0 0
10 |Hemerannuueckue Marepuaibl 2 2 0 0
5.1. Jlekuumn
Ne Ne Kox-
nexuuulpasena HanmenoBanue uim KpaTkoe cofep>KaHnue JEKIIMOHHOTO 3aHITHS BO
4acoB
Tuneb! cBsi3u B TBEPABIX Tenax. [IoHATHS 0 KpUCTaIMYeCcKOl perieTke u
hiieMeHTapHOU siueiike. OCHOBHBIE TUIBI KPUCTAITUYECKUX PEIIETOK METAJLIOB.
1 1  [ABnenue nomumopdusMa. AHU30TPOIHS CBOMCTB KpUCTAILIOB. JleheKTh 1
KPUCTAJNINYECKOTO CTPOEHUSI METAJIJIOB (1.K.C.). BausHue 1.x.c. Ha cBoiicTBa
METaJIOB.
VYrpyras aedopmarnus. MexaHu3M IIacTUYECKOH edopMaliii B MOHO-
1 5  |[MOTMKPHCTANTHYECKHX TeNax. Brusinue mactudeckoit gedopmanuu Ha 1
CTPYKTYpPY U CBOMCTBa METAJUIOB. SIBICHHE HaKJIENa. XPYMKOE U BA3KOE
paspyuienue. Snenue xnaanonomkoctu. Cxema Modoe.
VcnipiTaHus HA pacTshHKeHHe. XapaKTePUCTHKU MEXaHUYECKUX CBOMCTB METAIIJIOB
(>k€CTKOCTB, MPOYHOCTH, TUTACTHYHOCTD, TBEPAOCTH, YIapHas BA3KOCTh,
) 5  [BBIHOCIMBOCTS, M3HOCOCTOMKOCTD U Ap.) U METOABI UX onpeaenenus. [Iponeccsl, )

MTPOUCXOAIINE MPU HArpeBe 1ehOPMUPOBAHHOTO METAJIa: BO3BPAT U
pekpuctamm3anus. X BausiHue Ha cBoMcTBA. DakTOPhI, ONPEACIISIONINE pa3Mep
PEKPUCTAIIIN30BAHHOTO 3€pHA. XO0JIO/IHAS ¥ ropsiyasi miacTiuyeckas nedopmanusi.

[TonsiTus crinaBa, KOMIIOHEHTA, (Pa3bl. CriocoObl BeIpa)keHUsI KOHLIEHTpaLUU
3 3 |cmaBoB. Tunsl a3 B METaUIMYECKUX CIIaBaX: TBEPAbIE paCTBOPHI (3aMEIIEHUs U | 2
BHEAPEHUS), XUMUUECKUE COCTUHEHMSI, TPOMEKYTOUHbIE (ha3bl.

(OCHOBHBIE TUIIBI TUATPAMM COCTOSIHUS JIBOMHBIX cucTeM. OrpesiesieHne cocTaBa u
4 3 |[konmmuecTBa ¢a3 1mo guarpaMme coctosHus. CBsI3b CBOMCTB CILIaBa ¢ JUarpaMMoin 1
COCTOSTHUSL.

Kparkast xapakreprcTuka (a3 B cIIaBax kejesa ¢ yrepoaom. Juarpamma
COCTOSTHUS JKeJ1e30—IleMeHTUT. DopMHUpOBaHHE CTPYKTYPHI CILIABOB MPHU




MCIOJICHHOM OXJIaXJICHUH.

CTpyKTypHbIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTBIX CTaNei U OebIX
uyryHoB. O01as xapaktepuctuka ctaneil. [locTosHHbIE TpUMecH U UX BIUSHUE HA
CBOMCTBa cTajie. Jlnarpamma cTaOuIbHOTO paBHOBecHs xkene3o-Tpaput. Ceprle
YYTYHBI, UX KJIaccu@UKaiys no ¢popme rpaduTHBIX BKIOUEHUN U CTPYKTYpe
METaNINYeCKOW OCHOBBI. Cepblii, BBICOKOIIPOYHBIN ¥ KOBKUH YYT'YH.

[TonsiTue o Tepmuyeckoii oopadorke. Kinaccudukanms BU0B TepMUUECKON
00pabotku. Kputnueckue TOUKu cTanu. XUMHUYECKUE FIEMEHTBI, BXOISIINE B
coctaB ctaseil. Knaccuduxanus nerupyroniux snemMenTos. OOpa3oBanue
ayCTeHHTa Ipu Harpese. Poct 3epHa aycrennra. BimsiHue pa3mepa 3epHa Ha
CBOICTBA CTaJIU; IEPETPEB U IEPEIKOL.

Pacrniajg aycrenuTa npu oxyiaxaeHuu. J[marpaMma n30TepMUUECKUX MPEeBpallieHUi
MepeoXIKIEHHOTO aycTeHuTa. [lepiuTHoe, MapTeHCUTHOE U OETHUTHOE
MpeBpalleHus ayCTeHUTa. BiusiHie JerupyonuX IeMEeHTOB Ha MIPEeBPaIeHUS
aycreHuta. [IpeBpareHust aycTeHruTa Mpu HEMPEePhIBHOM oxJiaxkaeHnu. CBoWCcTBa
MPOAYKTOB pacmajia ayCTEHUTA.

[IpeBpatiieHus py OTMYCKE 3aKAJIEHHOUW CTaiu. BiusiHue Jerupyromnmx 3J1eMeHTOB
Ha MPOIECCHI OTIyCKa. MI3MEHeHNe CBOMCTB cTayi IpU oTIycke. OTIyCcKHas
XPYIKOCTb.

Orxur I pona. Buas! orxura I pona (nuddy3uoHHbIHM, peKpUCTaIITN3alUMOHHBIH,
s cHATUS HanpsbkeHuil). Omxur 11 poga. Buast omxura Il pona (monHsii,
HETOJIHBIN, HOpMaTu3anus, CPeponIu3upyroniii 1 T.11. ).

10

3akanka ctainu. Beioop Temmneparypbl OXJTaKICHUS U OXJIAXKIAIOIIEH CpeIbl IS
3aKaJIKy. 3aKaIMBaeMOCTh U MPOKATMBAEMOCTD; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUE HanpsKeHMs!, BOSHUKaoIuye npu 3akanke. CriocoObl
3akasnku.Hu3kuil, CpeHUI U BBICOKHMM OTITYCK CTalid. TepMOMeEXaHUYeCKast
o6pabotka (TMO) cranu. OcHoBHbIe BUaAB TMO 1 €€ BiIusiHUE Ha CBOMCTBA
CcTalu.

11

Xumuko-Tepmudeckas 00padotka (XTO) cramu. [lemenramus. Mexanusm
00pa30BaHMsI IEMEHTOBAHHOTO CJIOSI U €T0 CBOWCTBA. . Tepmuueckas o0padoTka
MocJie EMEHTAIMH U CBOMCTBA IEMEHTUPOBAHHBIX JIeTajeil. A30TUPOBaHUE.
HutpouemenTanus u unanuposanue. Jpyrue sunsl XTO cranu. IloBepxHOcTHas
3aKaJika.

12

Krnaccudukanus cranei mo XUuMHIECKOMY COCTaBY, CTPYKTYpe U Ha3HAYEeHHUIO.
MapxkupoBka ctaneit. Koncrpykiponusie ctaini. OCHOBHBIC TpeOOBaHMS,
MPENbABIAEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIbHBIE CTAIIH.
ApmatypHbie ctayiu. CTtaiu sl XOJOIHOM IITAMIIOBKU. YIIy4IlIaeMble CTAJIH.
Cramu giist XTO. [pyxxkunnelie ctanu. [logmmnHaukoBbie cTanu. MapTeHCUTHO-
craperoiue ctaau. KOHCTpYyKIMOHHBIE CTAJIM CTIEIIMAIBHOTO HA3HAYEHUSI.

13

Cranu BeICOKOH M3HOCOCTOMKOCTH. CTanu i1l KpMOT€HHBIX Temneparyp. Cranum
MOBBILIEHHON 00pabaThiBaeMOCTH pe3aHueM. Koppo3noHHOCTOMKHE CTaH.
DKapocroiikue cranu u crasbl. THCTpyMeHTalIbHBIE cTanu. TBEpbIE CIUIABBI.

14

Tepmudeckas 00pabOTKa IBETHBIX CIUIABOB. 3aKallka Ha MEPECHIICHHBIN TBEPABIT
pacTBOp U ctapenue. AntomuHuid. CriiaBsl Ha OCHOBE anmtoMuHus. Kinaccudukanus
U TepMUUecKas 00paboTKa amlOMUHUEBBIX CIUIaBOB. Jlepopmupyemblie
AJTIOMUHHEBBIC CILJIABHI, HE YIIPOUHSEMbIE U YIIPOUHSIEMbIE TEPMHUYECKOM
00paboTkoi. JIuTeitHbIe CIUIaBhI.

15

Menp. CrutaBbl Ha OCHOBE MeAu. JIaTyHHU, UX CBOWMCTBA, MApKUPOBKA U
npumeHeHre. OJIOBSIHUCTBIC, aTIOMUHUEBBIE, MAPTAHIIOBUCTHIC, CBUHIIOBHIE U
OepuyuTHeBbIe OPOH3BI: COCTaB, CBOMCTBA, MApPKUPOBKA U 00JIACTH MPUMCHEHHS.
MenHOHMKeNEeBbIE CIUIaBbl. TUTaH U ero cBoicTBa. KOHCTpYKIIMOHHBIE U
PKapOIPOYHBIE CIUTaBBI TUTAHA. TepMuueckas o0padoT-Ka TUTaHA U €0 CIUIaBOB.
AHTU(PUKITMOHHBIC CIUIABBI HA OJIOBSIHUCTOM, CBHHIIOBOM, ITMHKOBOM H
ATIOMUHHE-BOM OCHOBE.




| 16 | 10 |HeMeTananeCKHe MaTepHuabl | 2 |
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPDbI
He nipenycmorpensl
5.3. JIabopaTropHbie padoThI
No No . Koin-Bo
HaumeHoBaHue uim KpaTkoe coJepKaHue J1abopaTopHOil paboThI
3aHATUsA[pa3Iena 4acoB
1 1 |Makpo- 1 MUKPOCTPYKTYPHBIIl METO/IbI aHAJIN3a METAJJIOB U CIIJIABOB 2
2 2 |[Inactuueckas nedopMaiiusi METAILJIOB U €€ BIMSHUE HA MEXaHUYECKUE CBOWCTBA| 2
3 2 |PexpucCTamIM3alUOHHBIN OTHKUT. 2
4 4 |AHanu3 nuarpaMMbl COCTOSHUH 5KeJI€30-yTIepo 2
5 4  |®a30Bble IPEBPALICHUS U CTPYKTYpa YINIEPOAUCTHIX CTAJIEW U YyTYHOB 2
6 6 |BiusHue CKOPOCTH OXJIAXKICHHS HA CTPYKTYpPY M CBOWCTBA YITIEPOAUCTON CTalmu. | 2
7 6 |Ormyck cranu 2
8 8  |MapkupoBKa cTalieid, IBETHBIX METAJJIOB U CILIABOB 2
5.4. CamocrosiTesqibHasi padoTa CTyIeHTA
Boinonnenne CPC
Crnncok nuteparypsl (C yKazaHUEM Kon-
[Monun CPC paszelios, raB, CTpaHuil) / ccbuika Ha  [CeMecTp| BO
pecypc JacoB
1. JlaxTun, FO. M. MarepuanoBeneHue
Y4eOHHK JUTsI BTY30B. - 3-€ U311., epepad. u
norn. - M.: Mamnoctpoenue, 1990. - 528 c.
Pedpepar "KoHCTpyKIHMOHHbIC CTaTH 1 wi., masa XIV ctp. 252-312 wnum 2.
craBe” Comnnnes, 0. I1. Marepuanosenenue Yueo. 2 10
17151 BY30B 110 METAJTYpr., MAITUHOCTPOUT. U
oOmerexH. cueruanbaocTsIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e us..
nepepad. u gom. - CII6.:
1. JlaxTun, FO. M. MarepuanoBenenue
Y4eOHHK [Tt BTY30B. - 3-€ u311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. gactsb I, ctp. 434-520 nnu 2. ConHues,
Pedpepar 1o pasieny "Hemerammmieckie 1O. I1. MarepuanoBenenue Y4eb. sl By30B
varepuas" M0 METaJUTYpr., MAIITHHOCTPOUT. U 2 9
oOmierexH. cueruanbaocTIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-
664
J11000i1 ICTOYHHK U3 CITHMCKAa OCHOBHOM
[lonroroBka K 3a4eTy 2 9,75
TUTEepaTyphl
1.JTaxtun, FO. M. Marepuanosenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U34., nepepad. u
Pedepar no pazneny "l{BeTHble MeTamibl U |mom. - M.: MammHocTpoenue, 1990. - 528 c. ’ 9
cruiaBbl” wit. maBbl XIX-XXIII ctp. 378-422 nnu 2.
Connues, FO. I1. MarepuanoBenenue Yue6.
1151 BY30B 110 METAJTYpr., MAITUHOCTPOUT. U




oOmeTexH. cneruanbHocTsM 1O, I1.
Conuues, E. U. [IpsxuHn. - 3-e usg..
nepepab. u gom. - CI16.: Xumuzaar, 2004. -
734,c.un. paznen IV, ctp. 478-538

I/IsyquHe MpoueCCOB KpUCTaAJLIM3alluH

MarepuanoBeieHre: yaeoHoe mocooue x
maboparopHbIM pabotam /M.B.Jlanuna,
B.JI.UnpnueB, A.C.Co3bikuHa.— UeasOuHCK:

HKEJIe30-YIIIEPOIUCTHIX CIUIABOB 33/IaHHOTO 8
yriep Wsn-o IOVpI'Y, 2013.-81c. Crp.27-46 unu

cocraBa . .
TF000 MCTOYHHUK M3 CITHCKA OCHOBHOM
JTUTEpaTyphl
MarepuasnosezieHre: yueOHoe mocodue K

JsvaeHme MADKHDOBOK CTael. TYIVHOR nmabopaTopHbiM padotam /M.B.JlanuHa,

M PXHP » 1YTYHOB, B.JI.UnbuueB, A.C.Co3bikuna.— UeaaOuHCK: 8

BCTHBIX MCTAJIJIOB U CIIJIaBOB

N3n-Bo FOYPI'Y, 2013.—81c. Ctp.46-54 u

73-78

6. Tekymuii KOHTPOJIb YCNIEBAEMOCTH, POMEKYTOYHAS aTTeCTANMS

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHON MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEILHOCTH 00YyYarOIUXCSl.

6.1. KouTpoabusbie meponpusitusa (KM)

Ce-
KM|mectp

Bun
KOHTPOJIS

HazBaunue
KOHTPOJILHOTO
MEpPONPUATUI

Bec

Makc.
Ooain

[Topsimok HauuCIeHUs O6AIITIOB

Yuu-
THIBA

ercs
B [TA

Texymmii
KOHTPOJIb

Pedepar o niBeTHbIM
MeTaJlIaM U CIlIaBaM

Pedepar oreHnBaeTcst CIeayONIM
oOpazom: 9 6aioB - 3a NTyOOKO
PacKpBITYIO TeMy. Vcrionb30BaHO
TOCTaTOYHOE KOJIMYECTBO JTUTEPATYPHI IO
MPEIIOKEHHON Teme. 6 OaioB - Teme
pedeparhl pacKpbITa, HO UCTIOIB30BAaHO
HEJIOCTATOYHOE KOJIUIECTBO
TUTepaTypHBIX UCTOYHHUKOB. 3 Oaa -
TeMa pedepara packpbita parMeHTapHO,
noBepxHOCTHO. 0 6amioB - pedepar He
NpEeACTaBJICH ISl IPOBEPKHU.

3a4CT

Texymmii
KOHTPOJIIb

Pedepar o
HEMETAJUINYECKUM
Marepuagam

Pedepar orieHnBaeTcst Cleayronmm
o0pa3om: 9 6aioB - 3a NITyOOKO
PacKphITYIO TeMy. Vcrionb30BaHO
T0CTaTOYHOE KOJIMUYECTBO JIUTEPATYPHI 110
MPENJIOKEHHON Teme. 6 OaioB - TeMe
pedeparbl pacKpbITa, HO UCTIOJIB30BaHO
HEJIOCTATOYHOE KOJIMIECTBO
TMTepaTypHBIX HICTOYHUKOB. 3 Oasa -
TeMa pedepara packpbita parMeHTapHO,
noBepXHOCTHO. () 6ayIoB - pedepar He
NpEeACTaBJICH JJIsl IPOBEPKHU.

3a4CT

Texymmii
KOHTPOJIb

Pedepar o
KOHCTPYKIIMOHHBIM
CTaJIsIM

Pedepar onienuBaeTcst Cieayronmum
obOpazoM: 9 6aIoB - 3a TITyOOKO

ACKPBITYIO Temy. Mcronb30BaHo

3a4CT




TOCTaTOYHOE KOJIMYECTBO JTUTEPATYPHI IO
MPEJIOKEHHON TemMe. 6 OaIoB - TeMe
pedeparbl pacKpbiTa, HO UCIIOIBE30BAHO
HEJIOCTATOYHOE KOJIUYECTBO
TMTEpaTypHBIX HCTOYHHUKOB. 3 Oaia -
TeMa pedepara packpsiTa pparmMeHTapHO,
noBepxHOCTHO. 0 6amioB - pedepar He
NpEeACTaBJICH ISl TIPOBEPKH.

Texymmii
KOHTPOJIb

KomnnokBuym o
IUIaCTHYSCKOM
nedopmaru u

peKpUCTAILTU3AIIT

KoJTOKBUYMBI TTPOBOJISTCS HA
1a0opaTopHBIX paboTax Mmocie u3yyeHus
COOTBETCTBYIOIIETO pasjerna Kypca.
Ka/1p1if KOJUTOKBUYM COZIEPKUT 110 §
BoIpocoB [Ipu onenke ncmonp3yeTcs
CJICAYIOIIAs IIKaJIa: 32 KaKIbIi
paBWIbHBIN OTBET 1 Oasul.

3a4CT

Texymmii
KOHTPOJIb

Komnoxsuym 1o
KEJIE30yITIEPOIUCTHIM
CIUIaBaM

KomokBryMbI IPOBOASITCS HA
1ab0paTOpHBIX paboTax Mociae U3y4eHHs
COOTBETCTBYIOILIETO pa3jiena Kypca.
Kaxx/1p1i1 KOJUIOKBUYM COAEPKHUT 1O 8
BomnpocoB [Ipu orieHKe UCTIONB3YyeTCs
clenyrolas Kaa: 3a Kaxablid
paBWIbHBIN OTBET 1 Oasul.

3aUCT

Texymmii
KOHTPOJIb

KomnokBuym o
TEPMHUYECKOM
o0OpaboTke

KomokBiyMBI IPOBOASITCS Ha
TabopaTOPHBIX paboTax Mocie U3ydeHUs
COOTBETCTBYIOILIETO pa3jiena Kypca.
Kaxx1p1ii KOJUIOKBUYM COACPKUT MO 8
BompocoB [Ipu orieHKe UCTIONIBb3YyeTCs
CJIeMyIOIIas MIKaJa: 3a KaX bl
paBWIbHBIN OTBET 1 Oasul.

3a4CT

Texymui
KOHTPOJIb

[TruceMenHsIit onpoc
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CTyzeHT moigyyaet KapTouKy B
COOTBETCTBUH C KOTOPOH HEOOXOAMMO
pactmmdpoBars 12 Mapok craneit u
YYT'YHOB U TI0 TIPUBEICHHOMY
XUMHUYECKOMY COCTaBY U OJIHY CTaJlb
zammdpoatk. [IpomomKUTETEHOCTD
onpoca - 30 MUHYT . 3aiaHue
OILIEHUBACTCS CIEAYONMM 00pa3om: 3a
Ka)XTyI0 MTPABUIIHO BBITOTHEHHYIO
pacipoOBKy WIH 3aU(PPOBKY MapKH
CIuiaBa npucBauBaeTcs 1 Oam.

3a4YCT]

IIpome-
KyTOUHAs
arTecranus

3auer

CTyneHT NUCbMEHHO OTBEYAET HA
BOMPOCHI, TPUBEIEHHBIE B KOHTPOJIbHOM
kapTrouke. Kaprouka Bkitoyaer 9
BonpocoB. [IpogomkuTenbHOCTD onpoca -
30 MuHyT . 3aaHUE OLIEHUBAETCS
CIeMyIOIUM 00pa3oM: 3a Kax bl
MPAaBWJIBHBIM OTBET NpUCBanBaeTcs 1

3a4CT

Oa.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bung
MPOMEKYTOYHOMN
aTTecTaluu

[Ipouenypa npoBenenus

Kpurepun
OLIEHHBaHUS

3a4CT

ILO 3a4CTa JOMYCKAKOTCA CTYACHTEI, BHINTIOJIHUBIIUC BCC

B cooTBeTCTBUM C




naboparopHbie paboTel. OOsS3aTENBHBIM YCIOBHEM JOMyCcKa K |mm. 2.5, 2.6

3a4eTy SBJISIETCS MMPOXOKACHUE CTYJACHTOM BeeX Tekymux  ([lonokeHus

MEpOTNPHUATHU: HAMCaHUE pedepaToB, KOJUIOKBUYMOB U
MHCbMEHHOTO OMpOca.

6.3. OueHo4yHbIe MAaTEPUAJIBI

Ne KM

Kommnerenuu Pesynbrarel 00yueHus

3HaeT: Kak TBOPUYCCKU NPUMCHATHL OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX
AW CIIMITJIIMH B HpO(l)eCCHOHaHBHOI;'I JACATCIBHOCTHU, U KaK IIPUMCEHATE METO/bI
MAaTCMATUYICCKOI0 aHalln3da U MOACIINPOBAHUA, TCOPETUICCKOIO U

OIIK-1 HAHAHAHHHHHAHH
BKCHepI/IMeHTaJ'IBHOFO HUcciacaJ0oBaHuA, XapaKTepI/ICTI/IKI/I OCHOBHBIX U

BCIIOMOTI'aTCJIIbHBIX MaTepI/IaJIOB, I/ICHOJIB3yeMLIX HpI/I HN3TOTOBJICHUN paKeTHO-
KOCMHYECKOH TEXHUKHA

‘YMeeT: TBOPYCCKH NPUMEHATh OCHOBHBIC 3aKOHBI €CTCCTBECHHO-HAYYHBIX
AV CIIMITIJIIMH B HpO(I)CCCHOHaHBHOﬁ ACATCIBHOCTU U YMETh IPUMCHSATH
MCTOJbI MATEMATUYCCKOI'O aHAJIn3a U MOACIUPOBAaHUA, TCOPETUUCCKOIO U

OI1K-1 HAHAH+HHHHAH
BKCHepI/IMeHTaJ'ILHOFO HUCCICOOBaHUA, BLI6I/IpaTB OCHOBHBIC U

BCIIOMOTI'aTCJIbHBIC MAaTCPUaJIbl, UCIIOJB3YCMBIC ITPU U3TOTOBJICHUN PAKETHO-
KOCMHYECKOM TeXHUKHU

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: BLI60pa OCHOBHBIX W BCIIOMOT'aTCJIIbHBIX

OIIK-1 MaTEPHUAJIOB, UCITOJIb3YEMBIX IPU U3TOTOBJIEHUHN PAKETHO-KOCMHUYECKON A
TEXHUKU

(DOHI[I:I OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIBbHOMY MCPOIIPUATHUIO
HaxoOATCA B ITPUITIOKCHHAX.

7. YueOHO-MeTOANYeCKOe M HH(POPMaIHOHHOE 00ecTrieyeHne TUCIUIINHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAas TumMepamypa:
1. Jlaxtusn, FO. M. MarepuanoBeaenue Y4eOHUK 1Jig BTY30B. - 3-€ U3].,
nepepab. u non. - M.: MammHoctpoenue, 1990. - 528 c. ui.
2. Comuues, O. I1. MarepuanoBeaenue Yue0. a1t By30B 110 METaJUTYPT.,
MalTMHOCTPOUT. U ob1eTexH. crenuanbHocTsIM 0. I1. Connues, E. U. [Ipsaxun. - 3-
e u3.. nepepad. u gom. - CI16.: Xumusnar, 2004. - 734, [1] c. u.
3. Marepuanosenenue Yue6. s Bry3oB b. H. Apzamacos, U. .
Cunopus, I. @. Koconanos I. ®@. u ap.; [lox obmr. pen. b. H. Ap3amacosa. - 2-¢
u3J1., ucp. u gom. - M.: Mammnoctpoenue, 1986. - 383 c. ui.

0) OononHumenvbHas 1umepamypa:

1. Tennep, FO. A. Marepuanosenenue Yueb. nocodue jis By30B [loa
pen. A. I'. Paxmragra. - 6-e usg., nepepad. u gom. - M.: Metamnyprus, 1989. - 456
C. UL

2. Tynses, A. I1. UactpymenTanbnbie cranu Crpas. A. 1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ 3., epepad. u aoi. - M.: MamHocTpoeHue,
1975. - 272 c. un.

3. XKypasnes, B. H. MammHoctpoutenbsHbie ctanu Texct CpaBouyHuK B.
H. Kypasnes, O. 1. Hukonaesa. - 4-e uzz., nepepad. u goi. - M.:
Mamnoctpoenune, 1992. - 480 c. uin.
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4. Kapena, H. T. liseTnbie MeTanisl u crutaBbl TekcT yue6. mocooue H. T.
Kapega ; FOx.-Ypain. roc. yu-1, Kag. ®u3. metannosegeHue u pusnka TBEpIOTO
tena ; OYpI'Y. - Uensabunck: U3narensctro FOYpI'Y, 2008. - 111, [1] c. n.

omeuecmeeHHble U 3apyOeNCcHble HCYPHALbL N0 OUCYUNTIUHE, UMelowuecs 8 oubauomexe.
1. MeramnoBeneHne u TepMUIECKas 00padoTKa METAIIOB
2.  MamunHOoCTpOeHHE

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B..®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

1. MarepuanoBenenue: yueoHoe nocooue/ X.M.M6parumos,
B.N.®unaros, H.A.Illabypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

JJleKTPOHHAsA y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onrcanue
JUTEpPaTypbl | AIIEKTPOHHOMN
dbopme
OCHOBHAs OnekTpoHHbIN [MarepuanoseaeHue: yueonoe nocooue /M.A.Cmupnos, K.}O.Okues,
1 TeDpaTYDA KaTajor X.M.U6parumos, 10.J1.Kopsrun: MU3a-so FOVYpI'Y, 2005. -41.-139c.
patyp HOYpl'Y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
.. [LIaGyposa, H. A. Marepuanosenenue Y. 2 : Hemeraminyeckue
JIEKTPOHHBII
JlonoHUTEBHAS Marepuasl : yuel. mocodue Uit MaluHOCTp. U METaJLTypr.
2 Karajor .
nuTeparypa OVolY cnenuanbHocTell.- Yensounck : M3n-so OYpI'Y |, 2011.-Y.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD1&key=000553245
.. |[MarepuanoBenenue: yaeOHoe mocodue K 1abopaTopHbIM paboTam
ONEeKTPOHHBIN '
JlomonHuTeapHAsA /11.B.Jlarinnaa, B.JI.nenues, A.C.Co3piknHa.— Yensounck: M3a-Bo
3 KaTaJjor
TUTEpaTypa TOVOLY IOVYpl'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698

[Tepeyens KucnoaL3yeEMOro MporpaMMHOTO 00ECTICUCHHUS:
Hert

[Tepedyens ncnoab3yeMbIXx NpodeccuoHaNbHBIX 0a3 JaHHBIX U HHOOPMAITMOHHBIX

CIIPABOYHBIX CUCTCM:

1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MaTepI/IaJIBHO-TeXHI/IquKOC OﬁCCHe‘leHI/Ie AUCHUIIJIMHBI
No OcHoBHOE 000pyIOBaHUE, CTEH/IbI, MAKEThI, KOMITLIOTEPHASI TEXHHKA,
Bun 3ausaTuit N " | mpenycTaHOBICHHOE MPOTPaMMHOE 00eCIIeICHHE, UCTIOIh3yeMOe JIJIS PA3IMIHBIX
YA BUIOB 3aHATHI
Jlekuun AyIUTOPHsI, OCHAIIICHHAS MYJIBTUMEINIHBIM IPOEKTOPOM

JlaGopatopusie [230a

YyeOHast 1abopaTopusi MaTepHalOBEICHUS, OCHAILIEHHAS: — TIeYaMU JIJIsl HarpeBa
00pasioB; — TBepaomepamu bpunesis u PokBesia; — py4yHbIMU TPOKATHBIMU

3aHATUS (1)
CTaHaMU; — MeTajutorpadudecKuMu MUKpockornamu. 2. I[Tnakarel u Gponuu




(KomoTpaHcIapaHThl) 10 OCHOBHBIM paszzesiaM Kypcea. 3. Komnekus
MakponuIQ OB ¥ U3JI0MOB. 4. Monienu KpUCTaUTMIECKUX PEIIETOK METAJIJIOB. 5.
Paznarounslit Mmatepuan o teme «CIuiaBsl xkene3o0—ymiepon». 6. Metoauueckue
mocoous K JaboparopHbiM padotam. 7. KOHTpOJIbHBIE 3a/1aHUsI IO OCHOBHBIM
paznenam Kypca. 8. YdueOHble KHHO(DHUIBEMBL.




