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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

Her

1.0.17 ConpoTuBiieHHuE MaTEpHAIOB

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZI&HHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:
Her

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6m1ast Tpy10€eMKOCTh TUCHIUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU padOThI

Pacnipenenenue
Bcero [0 CEMECTpPaM B Hacax
Bun yueGHOM paboTHI
4acoB Homep cemectpa
2
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[TpakTHdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 53,75 53,75
Pedepar no pazneny "Hemeramueckue matepuaib” 9 9
N3yuenne nporeccoB KpUCTAIIIN3ALUY JKEIE30- 3 ]
YIJIEPOAMCTHIX CIUIABOB 33/IaHHOTO COCTaBa
Pedepar "KoHCTpyKIIMOHHBIE CTaIM U CIIABHI" 10 10
Pedepar o pazneny "lIBeTHBIC METAIITBI U CIIIABHI" 9 9
[ToxroroBka Kk 3adery 9,75 9.75
N3ydenne MapKupoOBOK CTaJIel, YyI'yHOB, LIBETHBIX METAJJIOB 3 2
1 CIUIaBOB
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 6,25 6,25
Bux konTposs (3adet, qud.3avueT, IK3aMeH ) - 3a4eT

5. ConeprxkaHue TUCHMIIIIMHBI

O0beM ayaIUTOPHBIX 3aHATHI MO BUIaM B

pa;;(_;na HaumeHnoBanue pa3aenoB IUCHUILIMHbI Jacax

Bcero JI 113 JIP
I  |ATOMHO-KpHUCTAUIMYECKOE CTPOCHHE METAIIIIOB 3 1 0 2
) [ledhopmarusi, pa3pylieHue 1 MEXaHUYECKHUE CBOICTBA 7 3 0 4

METaJIJIOB

3 |da3oBbie nMpeBpalIEHUsI U CTPOCHHE CIJIABOB 3 3 0 0
4 |CnnaBbl Kene30—yniepos 7 3 0 4
5 |Teopus TepMUYECKO 00pabOTKU CTaIH 6 6 0 0
6 |TexHonorust TepMuuecKoil 00pabOTKH cTaIn 8 4 0 4
7  (lloBepXHOCTHOE YNIPOUYHEHUE CTAIN 2 2 0 0




CrenuannHbIE CTaIA 6 4 0

HBCTHLIC MECTaJlJIbl U CIIJIaBbI

N
~
(e

(e}

HeMerammyeckue Marepuasl 2 2 0

5.1. Jleknun

No
ITeKIIH

Ne
paznena

HanmenoBanue Ui KpaTKOC COACPIKAHUC JICKIIUMOHHOTO 3aHATHA

Koi-
BO
4acoB

Tunbl cBA3U B TBEPABIX TenaxX. [IOHATHS 0 KpUCTATIIMYECKON PEIIETKE 1
hiieMeHTapHOU siuelike. OCHOBHBIE TUIbI KPUCTAINIMYECKUX PEIIETOK METAILIOB.
SABnenune nomumopduszMa. AHU30TPOIHS CBOMCTB KPUCTAILIOB. [leexTht
KPUCTAJJTMYECKOTO CTPOEHHUSI METAIIJIOB (J1.K.C.). BiusiHue 1.K.c. Ha CBOMCTBa
METAJIJIOB.

Yrpyras nedopmarusi. MexaHu3Mm 1miacTudeckon aedopMaiu B MOHO- U
MOJIUKPUCTAIIIMUECKUX Tenax. BiausiHue miactuueckoit redopmaryy Ha
CTPYKTYpPY U CBOMCTBAa METAJIJIOB. SIBiIeHNEe HaKIIENa. XPYIKOe U BA3KOE
paspyuenue. Siaenue xiaaHoiaomkoctu. Cxema Hodde.

VcnibITaHus Ha pacTsbKeHHE. XapaKTEePUCTUKU MEXAaHUUECKUX CBOMCTB METAJIIOB
(’k€CTKOCTb, IPOYHOCTD, INIACTUYHOCTD, TBEPJOCTD, yAapHas BA3KOCTD,
BBIHOCITUBOCTH, U3HOCOCTOMKOCTH U JIP.) M METOJIbI UX ompenenenus. [Ipouecchl,
[IPOUCXOJAIINE TP HarpeBe Ae(OpMUPOBAHHOIO METajlla: BO3Bpar 1
pexkpuctamm3anus. VX BausiHue Ha cBOMCTBA. DaKTOPHI, ONPEAEIISIONINE pa3Mep
PEKPUCTAIITN30BAHHOTO 3epHA. XOJIOHAS U TOpsYast TUIacTHUecKas ge(opMartus.

[TonsTHS cri1aBa, KOMIIOHEHTA, (Ga3bl. CocoObl BRIPaXEHUsI KOHIICHTPAIUN
cru1aBoB. Turbl a3 B METAINTMUECKUX CIIIaBaxX: TBEP/bIE pACTBOPHI (3aMELIECHUS U
BHE/IPCHHUS1), XUMUYECKUE COETMHEHHS, IPOMEKYTOUHBIE (hazbl.

(OCHOBHBIE TUIIBI JUATPAMM COCTOSIHUS JBOMHBIX cucteM. Omnpenenenrue cocTaBa u
konuuecTBa (a3 mo AuarpamMmme coctossHus. CBs3b CBOMCTB CIIaBa C AUarpaMMOi
COCTOSIHUSL.

Kparkas xapakrepucTuka (a3 B cIIaBax kejesa ¢ yriepoaoMm. Jluarpamma
COCTOSIHUS JKeJ1€30—IIeMeHTUT. DOpMHUpPOBaHHUE CTPYKTYPHI CILIABOB MpU
MEIJIEHHOM OXJIAXKICHHH.

CTpYKTypHBIE COCTaBISIONINE U CBOMCTBA YIIEPOTUCTHIX CTaNel U OeNbIX
qyryHoB. OOmias XapakTepucTuka crayiei. [locTosiHHbIE TpUMecH U X BIMSHHUE Ha
cBoiicTBa craneil. luarpamma cTabuIbHOTO paBHOBecHUs xene3o—Tpadut. Cepoie
YyT'YHBI, UX KJIacCU(PHUKanus 1o popMe rpadUTHBIX BKIIOUCHHH U CTPYKTYpe
METaUIM4eCKON OCHOBBI. Cephlii, BRBICOKOIIPOYHBIM U KOBKUM YyTYyH.

[TonsiTue o Tepmuyeckoit oopadbotke. Kiaccudukarus BHI0B TEPMUIECKOM
00paboTku. Kputnueckue ToOUku cTanu. XMMHUYECKUE SJIEMEHTHI, BXOSIINE B
coctaB craneid. Knaccudukanus nerupyronux snemenToB. Obpa3oBanme
aycTeHuTa rpu Harpese. Poct 3epHa aycrenuTa. BinusiHue pa3mepa 3epHa Ha
CBOICTBA CTaJIH; MEPErPeB U MEPEKOT.

Pacnan aycteHnTa npu oxnakaeHuH. JluarpaMma H30Te€pMUYECKUX MTPEBPAIICHUI
nepeoxJIaxkIEHHOro aycTeHuTa. [lepnuTHoe, MapTeHCUTHOE U OEHHUTHOE
[IpEBPAICHUS ayCTEHUTA. BIusHAE Nerupyonux 3J€EMEHTOB Ha IPEBPALLECHAS
aycTeHuTa. [IpeBpalieHus aycTeHnTa Ipyu HENPEpPhIBHOM oxJaxaeHnu. CBoiicTBa
IIPOMYKTOB pacnaia ayCTEHUTA.

[IpeBpalieHus Ipyu OTIYCKE 3aKAJIEHHON CTalu. BiausHue Nernpyronmx 31eMEHTOB
Ha MPOLECCHI OTIyCKa. MI3MEHeHe CBOMCTB cTayld IpH OTIIycKe. OTIyCKHas
XPYIIKOCTb.

Omxur I pona. Bunst omxwura I pona (nud¢y3noHHBIN, peKpUCTaUIN3aMOHHBIH,
s cHATUS HanpsbkeHu ). Omxur 11 poga. Buasr omxura 1 pona (mosHbIH,
HETIOJTHBIN, HOpMau3anus, CHepouTU3UPYIONTUi U T.10.).
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3akanka ctainu. Beioop Temneparypbl OXJIaXISHUS U OXJIAXAAI0IEH Cpeibl s
3aKaJIKy. 3aKaJIuBaeMOCTh U MPOKAIMBAEMOCTD; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUE HaNpsDKEHUS, BOSHUKAIOIINE TIpH 3aKanke. CriocoObl
3akajku.Hu3kuii, CpeiHUI 1 BBICOKHI OTITYCK CTalld. TepMoMexaHndecKas
obpabdotka (TMO) cramu. OcHoBHBIe BUabl TMO 1 €€ BiIusiHHE HA CBOWCTBA
CTaJH.

11

Xumuko-repmuueckas oopadotka (XTO) cranu. Llemenranus. Mexanuzm
00pa30BaHMsI LIEMEHTOBAHHOTO CJIOSI U €ro CBOWCTBa. . Tepmuueckas oOpaboTka
[OCJI€ [IEMEHTAIMN U CBOMCTBA IEMEHTUPOBAHHBIX AeTaneil. A30THpOBaHUE.
HutpouemenTanus u nnanuposanue. pyrue suael XTO cranu. [loBepxHOcTHas
3aKaJIKa.

12

Knaccudukanus cranei mo XuMHIECKOMY COCTaBY, CTPYKTYpE U Ha3HAYEHHUIO.
MapxupoBka ctaneit. Konctpykipionusie ctaini. OcHOBHbIE TpeOOBaHMS,
MPEABABIIEMbIC K KOHCTPYKITMOHHBIM CTAJISIM. CTPOUTEIBHBIE CTAIH.
ApmMmatypHble cTand. CTanu JUisi XOJOIHOM IITAMIIOBKU. YIIy4IlIaeMble CTAJIH.
Cramu qyist XTO. Ipyxxunnsie ctanu. [logmmumnHukoBsie cTanu. MapTeHCUTHO-
cTaperolue ctaau. KOHCTpYyKIMOHHBIE CTAIH CTIEIMAIBHOTO HA3HAYEHUSI.

13

Crtanu BBICOKON M3HOCOCTOMKOCTH. CTanu AJisl KpUOTeHHBIX Temnepatyp. Cranu
MOBBILIEHHON 00padaThiBaeMOCTH pe3aHueM. Koppo3noOHHOCTOMKHE CTaIH.
JKapocTolikue cTanau u cruiaBbl. THCTpyMeHTaIbHBIC CTalu. TBepbIe CIIIaBhI.

14

TepMuueckas 00pabOTKa IIBETHBIX CIUTABOB. 3aKaJIKa Ha MEePeCHIIEHHBIN TBEP I
pacTBOp u crapeHue. AnromunHuii. CriiaBel Ha ocHOBe amtomuHus. Kitaccudukanus

W TepMHUYeCcKas 00paboTKa alFOMUHUEBBIX cTU1aBoB. [lepopmupyembie
AJITFOMUHUCBLIC CIIJIaBbI, HC YIIPOYHACMBIC U YIIPOUHACMEIC TepMI/IquKOﬁ
00paboTKoi. JIuTeiHbIe CIIIaBHbI.

15

Mens. CrutaBel Ha OCHOBE Meu. JIaTyHH, HX CBOMCTBA, MapKUPOBKA U
npuMeHeHne. OJIOBSIHUCTBIE, AIFOMUHUEBBIE, MAPTaHIIOBUCTHIE, CBUHIIOBBIE U
OepriueBble OPOH3bI: COCTaB, CBOICTBA, MAPKUPOBKA U 00IaCTH IPUMEHEHUSI.
MenHoHMKeneBble ciuiaBbl. TuTaH u ero cBoiictea. KOHCTpyKIIMOHHBIE U
KapOMpOUHBIE CIUIaBbl TUTaHA. TepMuueckas 00padoT-Ka TUTaHa U €ro CIIaBOB.
AHTH(QPUKIHUOHHBIE CIJIaBBI HA OJIOBIHUCTON, CBUHIIOBOH, IMHKOBOW U
AJTFOMUHHME-BOM OCHOBE.

16
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5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

He npenycmotpenbt

5.3. JIabopaTtopHbie padoThI

Ne

SaHATUA

Ne

paznena

HaumeHnoBanue uinm KkpaTkoe cofepKaHue 1adopaTopHoOil paboThI

Koi-Bo
4acoB

1

Makpo- 1 MUKPOCTPYKTYPHBIM METO/IbI aHAJIN3a METAJIJIOB U CILIABOB

[Tnactrueckas nedopMaliyst METaJUIOB U €€ BIMSIHIE Ha MEXaHUYECKHE CBOMCTBA

Pexpucraiuin3allHOHHBIA OTHKUT.

AHaJIU3 1UarpaMMbl COCTOSTHUH JKeJle30-yIiepos

@da30Bble MPEBpAIECHUS U CTPYKTYpa YITIEPOJUCTHIX CTAJICH U UyTyHOB

BrusiHue CKOpoCTH OXJIaXKICHHS Ha CTPYKTYPY U CBOMCTBA YIIIEPOIUCTOM CTAIIH.

OTmyck cTanu

ool BN o W LU, i NN QUS| \O)

el Ho i Ko N IR Y IF SN I \O ) B \9)

MapKkHpOBKa CTaJIEH, IBETHBIX METAJUIOB U CIUIABOB

DN [N

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa




Brimonuenune CPC

IHonsun CPC

Crrcoxk nuTeparypsl (C yKkazaHUueM
pasnenos, IiaB, CTPaHUIl) / CChIIKA Ha

pecypc

Cemectp

Koi-
BO
JacoOB

Pedepar o pazneny "Hemerammnueckue
Marepuaib”

1. Jlaxtun, FO. M. MarepuanoBenenue
YueOHUK ST BTY30B. - 3-€ U31l., mepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. yactsb I, ctp. 434-520 unu 2. ConHues,
1O. I1. MarepuanoBezenue Yueb. s By30B
110 METAJUTYPT., MAIIUHOCTPOUT. U
oOmerexH. crenuansHocTsaM FO. I1.
Connnes, E. U. [Ipsaxun. - 3-e us..
nepepab. u gom. - CI10.: Xumunznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-
664

I/I3y‘lCHI/IC MponecCOB KpUCTaJIN3alluu
PKEJIC30-YITICPOAUCTHIX CIIIABOB 3a/ITaHHOT'O
coCTaBa

MatepuanoBeneHue: yaeOHoe mocodue K
naboparopubsiM padotam /M.B.Jlanuna,
B.JI.Wnbuues, A.C.Co3bikuHa.— UeaaOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.27-46 win
10001 UCTOYHUK M3 CITMCKA OCHOBHOM
TUTEepaTyphI

Pedepar "KoHCTpyKIIMOHHBIE CTAIH U
cruiaBbl”

1. Jlaxtun, FO. M. MarepuanoBegaeHue
YueOHUK JUTs BTY30B. - 3-€ U31I., mepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
ui., miaBa X1V crp. 252-312 wm 2.
Connues, FO. [1. Marepuanosenenue Yueo.
IS By30B 110 METAJUTYPr., MAIIMHOCTPOUT. U
obmerexH. crienuanbHOCTsM HO. I1.
Conuues, E. U. [Ipsxun. - 3-e usg..
nepepab. u gom. - CII6.:
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Pedepar no pazneny "l{BeTHbIE MeTANIBI U
CILJIaBbI"

1.JTaxtun, FO. M. Marepuanosenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3/., nepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. maebl XIX-XXIII ctp. 378-422 vy 2.
Comnnues, FO. I1. MarepuanoBenenue Yueo0.
TUTSE By30B 110 METAJUTyPT., MAIIMHOCTPOUT. H
obmietexH. cnienuanbHOCTM HO. I1.
Conuues, E. U. [TpsxuHn. - 3-e u3g..
nepepab. u gom. - CI16.: Xumuznar, 2004. -
734,c.un. paznen IV, ctp. 478-538

[TonroroBka k 3adery

JI¥000¥1 MICTOUYHUK U3 CIIUCKA OCHOBHOM
TUTEPATyPhI

9,75

3yueHre MapKUpOBOK CTaJIel, YyI'yYHOB,
[BETHBIX METAJIJIOB U CILJIaBOB

MatepuanoBeneHue: yaeOHoe mocodue K
naboparopusiM padotam /M.B.Jlanuna,
B.JI.Wnbuues, A.C.Co3bikuHa.— UeasOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Crp.46-54 u
73-78

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIs POBeAeHUsI TEKYIIero KOHTPOJIA yCIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITEIbHOCTH 00yYarOIUXCsl.



6.1. KouTpoabusie meponpusitusa (KM)

KM

Ce-
MECT]

Bun
KOHTPOJISI

HazBanue
KOHTPOJILHOTO
MEPOIPUATHUS

Bec

Makc.
Ooain

[Topsimok HauuceHus 6aI0B

Yuu-
THIBA

ercs
B [1A

Texymmii
KOHTPOJIb

Pedepar mo nBeTHBIM
MeTajllaM U CIUIaBam

0,3

Pedepar oneHnBaeTcst CIeayONIIM
oOpa3om: 4 Oana - 3a yOoKo
PacKpBITYIO TeMy. Vcrionb30BaHO
T0CTaTOYHOE KOJIMUYECTBO JIUTEPATYPHI 110
MpeaoKeHHO Teme. 3 Oaia - Teme
pedeparbl pacKpbITa, HO UCIIOJIB30BAaHO
HEJIOCTATOYHOE KOJIMIECTBO
TMTEpaTypHBIX HCTOYHUKOB. 2 Oasuia -
TeMa pedepara packpeita parMeHTapHO,
noBepXxHOCTHO. () 6ayioB - pedepar He
NPEACTAaBJICH ISl IIPOBEPKHU.

3a4CT

Texymui
KOHTPOJIb

Pedepar o
HEMETAJTHYECKUM
MaTepHaiam

0,3

Pedepar oneHuBaeTcst CiIeay oM
oOpa3zom: 4 Oasa - 3a IyOOKO
pPacKpBITYIO TeMy. Vcrionbs30BaHO
I0CTaTOYHOE KOJMUYECTBO JIUTEPATYPHI 110
MpeaaoKeHHO Teme. 3 Oaia - Teme
pedeparbl pacKpbITa, HO UCIIOJIE30BAHO
HEJIOCTATOYHOE KOJUIECTBO
JTUTEPaTYPHBIX UCTOUHUKOB. 2 Oajuia -
TemMa pedepara packpbita parMeHTapHO,
nmoBepXHOCTHO. () 6asuIoB - pedepar He
NpEeACTaBJICH JJIsl IPOBEPKHU.

3a4CT

Texymmi
KOHTPOJIb

Pedepar o
KOHCTPYKIMOHHBIM
cTaJiiM

Pedepar oreHMBaeTCs cleayOnmM
obpazom: 4 6aia - 3a IIyOOKO
packpeITyto TeMy. Mcrnonb30BaHO
T0CTaTOYHOE KOJMYECTBO JIUTEPATYPHI 110
peIOKEHHOM TeMe. 3 Oaa - Teme
pedepaThl pacKpbITa, HO UCTIOIB30BAHO
HEJI0OCTATOYHOE KOJIUYECTBO
JTUTEPaTyPHBIX UCTOYHUKOB. 2 Oaja -
TeMa pedepara packpbita parMeHTapHoO,
noBepXHOCTHO. () 6asuioB - pedepar He
NpEeACTaBJICH JJIsl IPOBEPKHU.

3a4CT

Texymnmii
KOHTPOJIb

KomnokBuym o
IUIACTHYCSCKOM
nedopManuu u
PEKPUCTAITU3AIINH

KoJ10KBHYMBI IPOBOASTCS HA
1abopaTOpPHBIX paboTax Mociie u3ydeHus
COOTBETCTBYIOLLETO pa3fielia Kypea.
Kaxaplil KOJUIOKBUYM COIEPHKUT 110 8
BonpocoB [Ipu omeHKe ncmonab3yercs
CJIeyroIas IIKaia: 3a KaK/Ibli
paBUJIbHBIN OTBET 1 GasI.

3a4YCT]

Texyuui
KOHTPOJIb

KomnokBuym 1o
KEJIe30yIIEPOIUCTBIM
CIUIaBaM

Kon1okBHYMBI IPOBOASITCS HA
1abopaTOpPHBIX paboTax Mociie N3ydeHus
COOTBETCTBYIOIIETO pa3fenia Kypca.

Kax b1l KOJUTOKBUYM COIEPKUT 10 8
BompocoB [Ipu olieHKe UCTIONIB3yeTCs
CIEeAyroIas MKaa: 3a KaX bl
MpaBWIBHBIN OTBET 1 Gas.

3a4CT

Texynmi

KomiokBuym 1o

KOJ'IJ'IOKBI/IYMLI IIPOBOJATCS HA

3a4CT




KOHTPOJIb

TEPMHUUYECKOMN
00paboTke

1ab0paTOPHBIX paboTax MOCIe U3YUCHHS
COOTBETCTBYIOLIETO pazfiesa Kypca.
Ka>x1p1ii KOJUIOKBHYM COACPKUT T10 8
BonpocoB [Ipu olieHKe nCHoab3yeTcs
CIEeAyroIas MIKaia: 3a KaXJblil
MpaBUJILHBIN OTBET 1 Gas.

Texymmii
KOHTPOJIb

[InceMeHHsbIi orpoc

13

CTyneHT noaydaer KapTouKy B
COOTBETCTBUH C KOTOPOH HEOOXOAUMO
pacmudpoBarh 12 Mapok craneit u
YYTYHOB U 110 TIPUBEICHHOMY
XMMHUYECKOMY COCTaBY U OIHY CTaJlb
3amndpoBatk. [I[po1omKUTENEHOCTH
onpoca - 30 MuUHYT . 3aaHHE
OLIEHUBAETCA CIEAYIOUMM o0pa3om: 3a
Ka>KIYIO IPaBUIJIbHO BBIMIOJIHEHHYIO
pactpoBKy WU 3aTH(PPOBKY MapKH
criaBa mpricBamBaeTcs 1 Ga.

3a4CT

Texymmii
KOHTPOJIb

3amura
1ab0opaTopHBIX padoT
no 1 pazgeny

JlaGopatopusie pabots! "[lnacTuueckas
nedopmarus metaaos" u "
PexpucTanin3aimoHHbIA OTKUT"
B3aMMOCBSI3aHbI U 3AIIUIIAIOTCS
OJTHOBPEMEHHO. 3aIuTa J1abopaTOpPHbIX
paboT OCyIIECTBISETCS MHANBUYATBHO.
OreHnBaeTCS MPABUIIHLHOCTH BBIBOJIOB U
OTBETHI Ha BOMPOCHI (TPH BOIIPOCa).
OO61mmwmit 0ant mpu OIEHKE CKIIAIBIBACTCS
U3 CIIEAYIOIINX MOKa3aTesei

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHHI - |
Oan

- MPaBWJIHHBIN OTBET Ha OJIMH BOTPOC -1
Oan

3a4CT

Texymuit
KOHTPOJIb

Omnpoc no xene3o-
YIJIEPOIUCTHIM
CIIaBaM

Onpoc oCylIecTBIsIeTCS] UHAUBUIAYATIBHO.
OrneHuBaeTCst MPaBUILHOCTH OTBETOB Ha
BOIIPOCHI. 3a/1at0Tcs 4 Bompoca U3
nepeuns, umerouerocs B PII/I.
Vcrionb3yeTcst mokasareib: NpaBUIbHBIN
oTBeT Ha | Bompoc - 1 6amn

3a4CT

10

Texymui
KOHTPOJIb

3amura
nabopaTropHoO
paboTsl 1o 4 pazaeny

3amuTa 1aboparopHoit paboTsl "BrusHue
CKOPOCTH OXJIAXKJICHUE Ha CTPYKTYpY U
CBOMCTBA CTaJIN" OCYLIECTBIISIETCS
UHIUBUAYyaTbHO. OTICHUBACTCSI
MPaBIJILHOCTH BBIBOJIA U OTBETHI HA
BOIIPOCHI. 3aJJal0TCsI TPH BOTIPOCA.
OO0mmuit 6aT Mpu OlEHKE CKIIAIBIBACTCS
13 CJICYIOIINX MOKa3aTee:

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHEI - |
Oan

- MPaBUJIBHBIN OTBET HA OJIUH BOMPOC - |
Oan

3a4CT

11

Texymmii
KOHTPOJIb

3amura
naboparopHOU
paboTHI 10 4 pasznery

3ammura mabopatopHoit paboTs! "OTHmycK
cTanu" OCYIIECTBISACTCS UHANBUIYAIBHO.
OHGHI/IBaeTCH IpaBHUIIBHOCTH BbIBOJA U
OTBETHI Ha BOMPOCHKL. 3a/1al0TCS TPH
BOTIPOCA.

OO0t 6a1 NP OLEHKE CKIIAAbIBACTCS

3a4CT




U3 CIEAYIOIIMX ITOKa3aTesen:
Oan

Oat

- BBIBOAbI JIOTUYHBI U 000CHOBAHEI - 1

- IPaBUJIbHBIA OTBET HA OJMH BOIPOC - |

[Tpome-
12| 2 | xyrouHas 3auer -1 9
aTTecTarys

Oa.

CTyneHT NUCbMEHHO OTBEYAET Ha
BONPOCHI, IPUBEIEHHBIE B KOHTPOJIBHOU
kapTtouke. Kaprouka Bkiroyaet 9
BonpocoB. [IpogomkuTenbHOCTh onpoca -
30 MUHYT . 3aJJaHUE OLICHUBAETCSA
CIIeMYIOMNM 00pa3oM: 3a Kax bl
NPAaBWJIBHBIM OTBET NTpUCBauBaeTcs 1

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
MIPOMEKYTOUHOMN
aTTecTaluu

[Ipouenypa npoBenenus

Kpurepun
OLICHUBAHUS

3a4€CT

IIpu oneHMBaHUY PE3yIBTATOB MEPOIIPUATHS UCIIONb3YETCS
0aJIbHO-PEUTHHTOBAs CUCTEMA OIICHUBAHUS PE3YIbTaTOB yUeOHOM
JeATeTbHOCTU 00ydaromuxcs (YTBepKIeHa IPUKA30M PEKTOpa OT

24.05.2019r. Ne179 u Ne 25-13/09 ot 10.03.2022). Peiitunr

00y4JaroIerocs Mo JUCUUIUIMHE ONpPEAeNseTcs 1Mo pe3ynbTaraM (B cooTBeTCTBHU C
Tekymiero Kontpostst. [Ipy Haau4wu y cTyaeHTa MpoXoaHbIX OautoB(mi. 2.5, 2.6
no kaxxaoMy KPM, ucxons u3 peittunra 60% , cryneHnt nonyuaet |[lonoxxenus

3a4eT 6e3 JOMOIHUTENBbHOTO cobecenoBanus. CTyIeHT BIIpaBe

MIPUITH Ha 3a4eT JUIs YIIYUIIEHUS CBOETO PEUTHHIA U TIOJyYUTh
orieHky o ¢popmyne Rd = 0,6Rrtek + 0,4Rma + Rb. ¢ yuetom

TGKYH_IGFO KOHTpOHSI )41 63JIJ'IOB 3a HpOMe)KyTO‘{HOG HCIIBITAHHUC.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Ne KM

Pesynbrarel 00yueHus

3HaeT: Kak TBOPYECKHU NPUMEHSATh OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHBIX JUCIUILINH B MPO(PECCHOHATBHOM
NeSATETbHOCTH, U KaK IPUMEHSTh METO/Ibl MaTEMaTUYECKOTO
OIIK-1 aHaJIn3a U MOJEIUPOBAHMS, TEOPETUYECKOTO U HHHH
HKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS; XapaKTEPUCTUKA OCHOBHBIX
1 BCIIOMOT'aTEJIbHBIX MaTepUasoB, UCIIOIb3yEMbIX IIPU
M3rOTOBJIEHUH PAKETHO-KOCMHUYECKON TEXHUKH

‘YMeeT: TBOPYCCKH NPUMEHATH OCHOBHBIC 3aKOHBI €CTCCTBCHHO-

OIIK-1

HAYYHbIX JUCHUIIIINH B HpO(I)CCCI/IOHaJIBHOI‘/’I ACATCIIbBHOCTHU U YMCTh
IMPUMCHATHE MCTOJbI MATEMATUYCCKOI'0 aHajin3a U MOACIIUPOBAHMA,
TCOPCTUYICCKOTO U SKCIICPUMCHTAJIBHOT'O UCCIICJOBAHUA, BBI6I/IpaTL
OCHOBHBIC W BCIIOMOT'aTCJIIBHBIC MaTCpUalibl, UCIIOJIbB3YEMBIC ITPU
N3IrOTOBJICHHUUN paKeTHO-KOCMI/ILICCKOf/'I TCXHHUKU

OIIK-1

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: BLI60pa OCHOBHBIX U
BCIIOMOTI'aTCJIbHBIX MAaTC€pHUaAIOB, UCIIOJB3YCMBIX ITPU U3TOTOBJICHUHN

paKeTHO—KOCMquCKOﬁ TCXHHUKU

_|_

+

- -

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1. Jlaxtusn, FO. M. MarepuanoBeaenue Y4eOHUK AJid BTY30B. - 3-€ U3].,
nepepab. u non. - M.: MammHoctpoenue, 1990. - 528 c. ui.
2.  Connues, O. I1. MarepuanoBeaenue Yue0. st By30B 10 METAJUTYPT.,
MalIMHOCTPOUT. U ob01eTexH. crnenuanbHocTsM FO. I1. Connues, E. U. [Ipsaxun. - 3-
e u3M.. nepepad. u gom. - CI16.: Xumuznar, 2004. - 734, [1] c. u.
3. Marepuanoenenue Yue6. s Bry3oB b. H. Ap3zamacos, U. 1.
Cunopum, I'. ®@. Koconamnos I'. ®. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucp. u gom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

0) OononrHUMENbHASL IUMePamypa.:

1. Temnep, FO. A. Marepuanoseaenune Yue6. mocodue ais By30B [lon
pen. A. I'. Paxmranra. - 6-e u3z., nepepad. u gom. - M.: Mertamnyprus, 1989. - 456
C. WL

2. Tynses, A. I1. UactpymenTanbnsie cranm Crpas. A. 1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., nepepad. u aoi. - M.: MamuHocTpoeHue,
1975. - 272 c. un.

3.  Kypasnes, B. H. Mamunoctpoutenbubie ctanu Teket CripaBouHuk B.
H. XKypasnes, O. 1. Hukonaega. - 4-e uza., nepepad. u jgom. - M.:
Mammunoctpoenue, 1992. - 480 c. u.

4. Kapesa, H. T. [IsetHbie MmeTamibl 1 ciuiaBbl Tekct yue6. mocooue H. T.
Kapesa ; FOx.-Ypain. roc. yu-1, Kad. ®u3. metamnoBegaeHue u pusznka TBEpIOTO
tena ; OYpI'Y. - Uenabunck: M3narensctro FOYpI'Y, 2008. - 111, [1] ¢. n.

8) omeuecmeenHvle U 3apyOedHCHblE HCYPHANbL NO OUCYUNTUHE, uMerowuecs 8 bubauomexe:
1. MerannoBeaeHue u TepMuyeckas 00paboTka METAIOB
2.  MamunHOCTpOeHHE

2) MemoouuecKkue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B.1.®unaros, H.A.lllaGypoga. - Uensounck: Mzn-so FOVYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. MarepuanoBenenue: yueoHoe nocoobue/ X.M.M6parumos,
B.U.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so KOYprY. 2010.-38c.

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ AOKYMECHTaAIlUuA

HanmenoBanue
Ne Brz peeypea s bubnuorpagpuueckoe onrcanue
JUTEPaTypbl | SJIEKTPOHHOU
dopme
OcHOBHAs OnextpoHHbli [Marepuanosenenue: yueonoe nmocooue /M.A.Cmupnos, K.}O.Okures,
1 Teparypa KaTajaor X.M.U6parumos, 10.J1.Kopsrun: MU3a-so FOVYpI'Y, 2005. -U1.-139c.
HOYpl'Y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
2 |HononuutenbHas|dnekTponHsid [[Ilabyposa, H. A. Matepuanosenenue Y. 2 : Hemeraminueckue




uTeparypa KaTaJior Marepuasl : yuel. mocodue i MaluHOCTp. U METaJLTypr.
IOVYpI'Y crienpainbHoCcTel.- Yensounck : Uzn-so FOYpI'Y |, 2011.-4.2
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD1&key=000553245

MarepuasnoBeeHue: yaeOHoe mocodue K 1abopatopHbIM paboTam

JlomoTHUTE IHbHAS ICKTPOHHEIA /11.B.Jlartura, B.JI.WasnueB, A.C.Co3bikuna.— Uensounack: M3a-Bo
3 nuTeparypa watajior HOVYpI'Y, 2013.-81c¢
p yp onpl"y p 5 . *

http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698
[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Windows(6eccpouno)

2. Microsoft-Office(6eccpouno)

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

[lepedenb ucnonb3lyeMbix NpodhecCHOHANBbHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue 1 CIUITHHbI

OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKEThI, KOMITLIOTEPHASI TEXHHKA,

. | Ne
Bun zangarui Ayt MPEIYCTaHOBICHHOE MPOrPaMMHOE 00CCIIEYCHHE, UCTIONB3YEMOE JIJISl PA3TUIHBIX
YA BHUOB 3aHSTUU
Jlexknuu ayIUTOpUs, OCHAIIEHHAs MYJIbTUMEIUNHBIM IIPOEKTOPOM

YyeOHast 1abopaTopusi MaTepHaIOBEICHUS, OCHAIIEHHAS: — TIeYaMU JIJIsl HarpeBa
00pasnoB; — TBepaomepamu bpunesis u PokBeiia; — pydYHbBIMU TPOKATHBIMU
cTaHamH; — MeTayuiorpadguueckumu Mukpockonamu. 2. [lnakarel u honuun
Jlab6opatopusie [230a |(kogoTpaHCIapaHThl) 0 OCHOBHBIM pasnenaM Kypca. 3. Komnekuus

3aHITHS (1) [makpouutdoB 1 u310MOB. 4. Moienu KpUCTATUIMYECKUX PEIIETOK METaJlIoB. 5.
Paznarounsrii MaTepual o Teme «CIuiaBsl )KeJIe30—yriepony. 6. Meroamaeckne
mocoOus k 1abopatopHbsiM pabotam. 7. KoHTponbHBIE 3a1aHUs IO OCHOBHBIM
pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.




