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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

27.03.04 Ynpas/ieHHe B TeXHHUECKHX CUCTeMax
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOTMN KOHCTPYKIIMOHHBIX MATEPUAJIOB U
[TPOM3BOICTBA PAKETHO-KOCMUNYECKOW TEXHUKU
Bopo6beBa I'anuHa AHaTonbeBHa, K.T.H., Tpodeccop, JOLeHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

E6 ABTOHOMHBIE MTH®OPMAIIMOHHBIE 1 YITPAB/IAIOINIWE CUCTEMbI

3aBenyromuii kadgenpoii Eropenkos JI.C., K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEPUAJIOBEJEHUVE U TEXHOJ/IOI'MU KOHCTPYKIIMOHHBIX MATEPUAJIOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OITK-1 — crocoOHOCTh aHa/M3UPOBaTh 3a/lau MPOdeCCUOHATBHOM /IeATeIbHOCTA Ha OCHOBE TOJIOXKEeHUH,
3aKOHOB ¥ METO/IOB B 00/1aCTH eCTeCTBEHHBIX HayK U MaTEMAaTUKH

OIIK-2 — crocobHOCTh (hOpMy/IMpOBaTh 3a/jaul MpodecCroHaTbHON /IeATeTbHOCTH Ha OCHOBE 3HAHWH,
NMPO(UILHBIX Pa3fe/ioB MaTeMaThueCKUX U eCTeCTBeHHOHAYYHbBIX AUCLIUMILIUH (MOy/1eil)

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
OIIK-1

3HAHUSA:

3aBUCHUMOCTH MeXaHUUEeCKUX, (HU3UKO-XMMHUECKUX CBOMCTB KOHCTPYKLMOHHBIX MaTepuasioB, OT
TEXHOJIOTUM TIPOM3BO/ICTBA, CTPYKTYPhl M TEXHOJOTMM 00OpPabOTKH; WMeTh Tpe/cTaBjieHHe 00 OCHOBHBIX
HAyYHO-TEXHMUYECKUX TMpobsemMax M TMepCreKTHBaX —Pa3BUTHS  MaTepUajioBeleHUsT W TeXHOJOTHH
KOHCTPYKLIMOHHBIX MaTepuasos;

YMeHusi:

Vcronp30BaTh TOAyYeHHbIE 3HAHUST B CBoedl yuebHOW U TipodeCCHOHANBHON /IesTeTbHOCTY;
000CHOBaHHO BBHIOMPATh TEXHOIOTHU YIIPOUeHUs] M 00pabOTKM KOHCTPYKLIMOHHBIX MaTepHasioB; UCIIOIb30BaTh
CTaH/|apThI ¥ JIPyTHe HOPMaTUBHbBIE IOKYMEHTHI TIPH KOHTPOJIe KaueCTBa M3/e/UH, T0/Ib30BaThCsl 00IIeHayYHOH
W CrheLyajbHON JIMTepaTypod; B/ajieTh HaBbIKAMM [0 aHA/JW3y KOHCTPYKLMOHHBIX MaTephasoB Jis
000CHOBAaHHOTO BbIOOPa MaTepUasIOB U TEXHOIOTUH WX 00PabOTKH /1/isi KOHKPETHOTO U3/eHs;

HABbIKU:

B 06/11acTH KOHCTPYKTOPCKO-TEXHOIOTMUeCKOM MOATOTOBKY TIPOM3BO/CTBA 0OBbEKTOB PAKETHOW TeXHHUKU
Y pa3pabOTKN KOHCTPYKTOPCKOW U TEXHOIOTMYECKOH JOKYMEeHTaLH.

OIIK-2

3HAHUA:

3aBMCUMOCTH MEXaHUUECKUX, (HU3UKO-XMMHUUECKUX CBOWCTB KOHCTPYKLMOHHBIX MaTepuasioB, OT
TEXHOJIOTUM TIPOM3BO/ICTBA, CTPYKTYphl M TEXHOJOTMM 00paboOTKH; MMeThb Tpe/cTaBjeHHe 00 OCHOBHBIX
HAyYHO-TeXHMUYEeCKWX TMpobsemMax W IepCrieKTHBaX —Pas3BUTHSI  MaTepuasoBefieHWsT W TeXHOJIOTUH
KOHCTPYKLIMOHHBIX MaTepHasos;

YMeHus:

Wcrnonb30BaTh TIO/MyYeHHbIE 3HAHUS B CBOed yueOHOW | TpodeCcCHOHANbHOM [JieATe/TbHOCTH;
000CHOBAaHHO BBIOMPATh TEXHOJIOTHU YIIPOUEHUs] ¥ 00PaOOTKM KOHCTPYKLIMOHHBIX MaTepHasioB; UCIO/Ib30BaTh
CTaH/apThl ¥ IpyTHe HOPMaTUBHbIE JOKYMEHTHI TIPY KOHTPOJIe KaueCTBa U3Ze/1i, T0/Ib30BaThCsl 001eHayYHOH
W CHeLyajbHON JMTepaTypol; BrafieTb HaBbIKAMK I10 aHA/JM3y KOHCTPYKLMOHHBIX MaTepuanoB s
000CHOBaHHOTO BLIOOPA MAaTEPHA/IOB M TEXHOJIOTHI UX 00pabOTKU [i/is KOHKPETHOTO U3/1eTHs;

HABbIKU:

B 006/1aCcTH KOHCTPYKTOPCKO-TEXHOIOTMUECKOH MOATOTOBKY TIPOU3BO/ICTBA 0OBEKTOB PAKETHOW TeXHUKU
Y pa3pabOTKU KOHCTPYKTOPCKOM U TEXHOIOTMYECKOH JOKYMEHTALHH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna MATEPUAJIOBEJEHUWE M TEXHOJ/IOTM KOHCTPYKIIMOHHBIX
MATEPUAJIOB siBisieTcst AUCIUI/IMHOY 005i3aTe/IbHOM YacTH 6/10Ka 1 mporpaMmebl MO/ITOTOBKH 110
Harnpas/ieHuto 27.03.04 YnpaeneHue 8 mexHu4ecKux cucmemax.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIIMAJIBHOCTD.

CopepxaHue [UCIUTUIMHBI SIBSIETCS OCHOBOM [yt ocBoenust aucturuivid: COIIPOTUBJ/IEHUE
MATEPUAJIOB.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-3 — CriocobeH #cnosb30Bath GyH aMeHTanbHble 3HaHUS /1S pelieHus 6a30BbIX 3a/a4
yTpaB/eHus B TEXHUYEeCKUX CHCTeMax C Lie/lbl0 COBEepIIIeHCTBOBaHUS B MPOo(heCcCHoHanbHOM
JlessTeNIbHOCTH

e OIIK-5 — CrniocobeH peliiath 3a/iauil pa3BUTHs HAyKH, TEXHUKHU U TEXHOJIOTHUU B 00/1aCTH yTIpaB/IeHus B
TeXHUYEeCKHX CUCTeMax C y4eTOM HOPMaTHBHO-IIPaBOBOTIO Pery/rvpoBaHus B cepe UHTe/UIeKTyalIbHOM
COOCTBEHHOCTH

¢ YK-6 — Crnioco0eH yripaB/isiTb CBOUM BpeMeHeM, BBICTPauBaTh M Peau30BbIBaTh TPAeKTOPUIO
CaMopa3BUTHsI HA OCHOBe TIPUHLIMIIOB 00pa30BaHuUsl B TeueHHe BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuun

JIabopaTopHbIit
NPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1
OIIK-2

Pa3pen 1. CTpoeHute U CBOICTBA MeTa/I/IOB U CI/IaBoB. 1.1. TIpUHLMITBI
k1acchbuKalu Mareprano. O6iue TpeGOBaHMs K MaTepHaam.
DKCIUTyaTallMOHHbIe, TEXHOJIOTHUeCKHe ¥ SKOHOMUYecKye TpeGoBaHwusl,
Tipe/bsiBIIsieMble K MaTepuanam. [JedopMarius 1 pa3pylieHre MeTaaioB. Bugpst
paspylueHus. MexaHHuecKre CBOICTBa MeTasl/ioB U CI/1aBOB, MeTO/bl MCITbITaHHUi
MeXaHMYeCKUX CBOKCTB. 1.2. ATOMHO-KPUCTa//IMUeCKOe CTPOeHHe MeTasl/IoB 1
crnaBoB. JleeKTbl KpUCTA/TNUeCKOro cTpoeHust. Juddy3us B KpHCTaIHIeCKOM
Tesle, eé B/IUsHKe Ha CBolcTBa MaTeprasos. 1.3. dopMUpoBaHHe CTPYKTYPbI
MeTaJI/IoB U CI/IaBOB B NpoLiecce KpucTa/aau3anuu. Knaccudukaims cTpyKTypHbIX
YPOBHeil MeTa//IoB U Cr/IaBoB. MeTo/ibl MCC/IeJ0BaHuUsl CTPYKTYPbl MaTepHasIoB.
Texuonoruu ¢popmoobpa3oBaHHst 3aroToBOK 1 fetaseit. 1.4. Criocobbl yrpouHeHus 1
(hopmooOpa3oBaHysl METaJIUIOB U CIUIaBOB. ByMsiHUe ruacTiueckoi AedopMariny Ha
CTPYKTYpY U CBOMCTBa MaTeprasoB. Bo3Bpar ¥ peKpuCTa/lIM3aLysl.

15

10 10

Paspen 2. Ctpoenue cnjiaBoB. 2.1. THIbI B3aUMO/eHCTBHsI KOMITOHEHTOB B
crniaBax. CTpykTypa cnaBoB. 2.2. [ToHATHs 0 JuarpaMMax COCTOSIHUS CI/IaBOB.
MertopuiKa ux nocTpoeHust. Tursl AuarpamMmm coctosiust. CoBpeMeHHbIe Criocobbl
TIOJTyueHHsI CTIJIABOB M TEXHOJIOTHH (hopMooGpa3oBaHusl.

12

10 10

Paspen 3. XKenesoyriepoaucroie ciuiaBbl. 3.1. CoBpeMeHHbIe CrI0CO6bI MacCOBOrO
TNIPOM3BO/ICTBA CTa/IU U uyryHa. CTPYKTypHBIe COCTaB/ISIFOLIME JKe/e30yTepoAUCThIX
cniaBoB. 3.2. /luarpaMma COCTOSIHUS CUCTeMBI CTiiaBoB "JKene3o-yriepoa”. 3.3.
BrusiHue yriepoza ¥ MOCTOSIHHBIX MPUMecel Ha CBOWCTBa cTanell. CoBpeMeHHble
Crocobst TI0/Ty4eHHUs BBICOKOKA4YeCTBEHHBIX craneii. 3.4. YFIIEPOAI/ICTBIE CTanu.
Knaccugukanyst yriepogucTbIX CTasei, TPHHLMITBI MApKUPOBKH.

15

15 15

Paspen 4. Tepmuueckas o6padorka cramm. 4.1. O6iipe cBefieHHst KaaccudUKaLus
BH/IOB TepMUUeCKoii 06paboTKy. 4.2. Pa30Bble NPeBpaLLeHusl B CII/IaBax JKeme30-
yriepop. ITpeBparijeHysi Ipy Harpese (peppUTHO-KapOUJHOI CTPYKTYPBI B ayCTEHHT.
Pocr 3epHa aycrenura. 4.3. [IpeBpailjeHue epeox/1a)jeHHOIO ayCTeHUTa B
(heppUTHO-LieMeHTHTHbIE CTPYKTYPbI. [JarpaMMa M30TepMHYEeCKOro pacraza
repeox/IaXkeHHOro aycTeHura. IlepiirHoe npespaijenye. 4.4. MapTeHCUTHOe
TrpeBpallieHye U ero 0coGeHHOCTH. MapTeHCHT, ero CTpoeH’e, CBOHCTBA. 4.5.
ITpomexxyTouHoe (GeliHUTHOE) TpeBpalieHye. 4.6. [IpeBpaliieHust Ipy Harpeee
3aKa/JIéHHOM Ha MapTeHCHUT CTa/M (OTITyCK MapTeHCHUTa).

12

15 15

Pazpaen 5. TexHosiorusi TepMuYecKoi 00pa6oTku crasnu. 5.1. OT)XKUL, ero BU/bI U
HasHaueHue. 5.2. 3aKanka ctanu. Pexxumbl 3akanku. Cpeyibl HarpeBa U OX/1aX/eHUst
TPM 3aKajike ctaiu. Byl 3akanku. 5.3. OTryck crand. Bu/pl 1 HasHaueHue
ornycka. 5.4. TepmoMexaHu4eckast 06paborka ctanu. TexHomoruu
(hopMo0Opa3oBaHysl U YIIPOUHEHHUsI.

13

10 10

Paspen 6. TexHo/I0rHH NOBEPXHOCTHOTO YIIPOUHeHHsA cTasu. 6.1. [ToBepxHOCTHast
3aKaJ/ika CTalu. J'IaaepHa;I ¥ TUIa3MeHHasl 3aKasika. 6.2. XHMI/IKO-TEPMI/I‘-[ECKBH
o6paboTKa cTa/u: IleMeHTalys, a30THPOBaHKe, HOHHOE a30THPOBaHHe.
HUTpOL|eMeHTalus, 6.3. TexHOMIOrMKM HaHECEHHUS] TOHKOTIEHOUHbIX HOKprTl/ll‘/ll.
J1a3epHast XMMHKO-TepMUUecKast 06paboTka.

10 10

Paspen 7. Teopusi 1erup Jlerup e cranu. 7.1. Jlerupylonue
3/1eMEHThI B CTa/IM, UX B/IMsIHUE Ha MPeBpallieHnst U CBOICTBA CTasH.
Knaccugukaryst eripoBaHHBIX cTasieid. [IpUHLMITBI MapKUPOBKU. TeXHOIOrun
TMPOM3BO/ICTBA BBICOKO/IETMPOBAHHBIX CTaseid. 7.2. KoHCTpyKIMoHHbIe cTanu. Obmas
XapakTepucTHKa. CTpouTesibHble CTany. MalllMHOCTpOUTe IbHbIe LieMeHTyeMble 1
y/lyulaeMble CTaau. BoicokonpouHble cTamy. IIpy)KUHHBIe CTamu.
IapuKonoAIMITHUKOBEIe cTamu. TexHOIOornK yrpouHeHus, CBOMCTBa U
HasHaueHue.. 7.3. IHCTpyMeHTa/IbHbIe CTa/H U criiaBbl. COCTaB, TeXHOIOTUU
yIIpOUHeHws], CBOiCTBA. Pexxyijast kepamuka. JIuTeitHoe npou3sBoACTBO. JIuTeliHble
cramu. 7.4. Kopposus MetasioB. Koppo3noHHOCTOMKMe 1 OKaTMHOCTOMKHMe CTau.
7.5. JKapornpouHsle ctam. OCHOBHBIE KpUTEPHUH )KaporpouHocTy. CBolicTBa,
JIerMpyIoLLMe 3/1eMeHTbl, HasHaueHue. CrilaBbl Ha OCHOBE TYTOIIaBKUX METaJlIoB.

13

10 10

Paspen 8. IBeTHbIe MeTa/lIbl ¥ civiaBel. 8.1. 0630p QyHKIMOHATBHBIX 1
MeXaHUYeCKHX CBOMCTB CI/IABOB HA OCHOBE aA/IFOMUHMS, MarHus, Meiy, LIMHKa 1
TuTaHa. CoBpeMeHHbIe crioco6b! rosyueHusi. O61acTH MX IPUMeHeHusI.

12

10 10

Paspen 9. Hemera/inueckue 1 KOMIO3MLMOHHbIE Marepuaisbl. 9.1. O61as
XapaKTepUCTUKA MaTepualoB Ha OCHOBE IOJIMMEepPOB. OcobeHHOCTH CTpOeHuUsl,
CTPYKTYpBI, CBOHCTB. CTeK/10: HeOpraHU4yeckoe U OpraHu4eckKoe, CUTasllbl,
MeTajMyeckue crekia. [TomumopdHsle MoAUGbUKaLN yriepoa 1 HUTpHza 6opa.
9.2. Komrio3uiponHble Matepuasbl. Kiaccuduikarysi, obiiast XapakTepuCTHKa.
BOJ’[OKHI/ICTBIE, CJIOUCTBIE, AUCIIePCHOHHO-YIIDOYHEHHbI€ KOMIIO3UTHI. COCTaB,
CTpOeHHre, TeXHOJIOTWH TT0/TyYeHus, CBOﬁCTBa, TIpUMEeHeHue.

10 10

Bcero 3a 2 cemecTp

108

51

34

17

57

100 100

Bcero no gucuuninHe

108

51

34

17

57

100 100

3.2. JTaGopaTOpHBIH NPAKTHKYM

Ne
n/n

Homep n
HauMeHOBaHHUe
paspena
AVCLIUIIUHBI

Tema /1a00paTOPHOro NPaKTHUKyMa

Oo0nemMm,

ayp.
4acoB

24149




1  [Pa3men 1. Ctpoenue u|JTaboparopHas pabora 2 "Onpe/esieHre MeXaHUYeCKUX CBOWCTB 4
CBOICTBa MeTaIJIOB U (MaTepraioB. MeTozibl oripeesieHrs: TBEpAoCTH” . JIabopaTopHast
CIJIaBOB. pabora 3 "BiusHue riacTuyeckou nedopMaliii Ha CTPYKTYpY U
CBOICTBa MaTepuasioB. Bo3Bpar u pekpucTamum3aius'.
7 Pa3gen 2. Ctpoenrie |JIaboparopHasi paboTta 4 "TTocTpoeHre JruarpaMm COCTOSTHUS 7
CIJIaBOB. CIJIaBOB'".
Paszen 3. Jrarpamma cOCTOSAHUS CMCTeMBbI CIu1aBoB " JKene3o-ymiepos”
(koHTpOsBEHAs! paboTa). JlaboparopHast pabora 5 "V3yueHue
3 |’Kesne3oyriepogucTbie % 4
CLUTABLL CTpXKTyp']':I YITIepOJUCTBIX CTasell U BIMSHUS yI/Iepofia Ha UxX
CBOMCTBA".
Pazpen 5.
4 TeXHOHOFHHU JTabopatopHasi paboTa 6 "3akasika U OTIyCK CTamu'. 2
TepMUueCKOi
006paboTKu CTasm.
Paspen 7. Teopus
g |/IerMpOBaHMA. JlaboparopHasi paboTa 8 "M3yueHne CTPYKTYpbI U CBOWCTB 3
JlerupoBaHHbIE JIETUPOBAHHBIX CTasieit".
CTasH.
6 Pazgen 8. IlpetHole  |JIabGopaTopHast peU160Ta 10 "JlerupoBaHue, T(?'pMI/IquKaSI 06paboTka, 9
MeTa/ulbl U CII/IaBbl. |CTPYKTypa U CBOMCTBA TUTAHOBBIX CIIABOB'.
Bcero 3a 2 cemectp 17
3.3. CamocrosTenbHast padora crygenra (CPC)
Homep n
Ne HavMMeHOBaHue Oo0nemMm,
CopepikaHue y4eOHOro 3aJaHus
n/n pasjena 4acoB
JUCLUILUTUHBI
1. TToaroToBKa K 1abopaTopHBIM paboTam: odopmiieHre OTUETOB, B
Pazpen 1. Ctpoenue u
1 |cpotictra metamiop u |TOM YHC/I€ M OTBETOB Ha KOHTPO/IbHbIE BOMPOCH. 2. [MogroToBkKa K 6
CLUIABOB. 3aiuTe jaboparopHoii paboTel. 3. CaMocTosTe/TbHast MPopaboTKa
pasfiesioB Kypca.
2 Paspen 2. Ctpoenne |1. ITogrotoBka K 3arqure sabopatopHoi pabotsl. 2. CaMocTosiTe/TbHast 6
CII/IABOB. rpopaboTKa pa3zie/sioB Kypca.
1. TToArOTOBKA K KOHTPO/IbHOM pabore. 2. TToATOTOBKA K
Paspen 3. JlabopaTopHbIM paboTam: ohopmIIeEHHE OTUETOB, B TOM UKC/IE U
3 |’Kene3oyrnepoaucThbie OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI. 3. I[TIoAr0TOBKA K 3al[uTe 7
CTI/IaBBI. naboparopHoii pabotsl. 4. CaMocTosiTe/TbHAsE IPOPA0OTKA pa3/esioB
Kypca.
Pasen 4. 1. TToaroToBKa K jlabopaTopHbIM paboTaM: ohOpMIIeHHE OTUETOB, B
4 [Tepmuueckas TOM YMC/Ie 1 OTBETOB Ha KOHTPO/IbHbIE BOMPOCHI. 2. ITogroToBka K v
3aiuTe aboparopHoii paboTel. 3. CamMocTosTe/IbHast IPopaboTKa
obpaboTka cTasnu.
paszesioB Kypca.
Pazgen 5. 1. TToaroToBKa K jlabopaTopHbIM paboTaM: o(hOpM/IeHHE OTUETOB, B
5 Texnonorus TOM YKCJIe ¥ OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI. 2. IToaroroBka K v
TepMHYeCKOU 3ammuTe gabopatopHoii pabotel. 3. CaMocTosiTe/TbHas MPopaboTKa
06paboTKu CTasu. pasenioB Kypca.
Paszen 6. 1. TToaroroeka K jabopaTopHbeiM pabotam: o(hoOpM/IeHHE OTUETOB, B
6 TexHonmornn TOM YKCJIe U OTBETOB Ha KOHTPOJIbHBIE BOINPOCHI. 2. IToaroToBka K 6
MMOBEPXHOCTHOTO 3armuTe gaboparopHoii pabotel. 3. CaMocTosiTe/TbHast MpopaboTKa
YIIPOUHEHHs CTa/u. |pa3fesioB Kypca.
Paspen 7. Teopus 1. TToaroToBka K 1abopaTopHeIM paboTam: oopmiieHIe OTUETOB, B
- |ernpoBaHKs. TOM YMCJie ¥ OTBETOB Ha KOHTPOJIbHBIE BOTPOCHL. 2. [ToAaroroBka K 6
JlerupoBaHHbIE 3amure jaboparopHoii paboTel. 3. CaMocTosTe/TbHas MPopaboTKa
CTasu. pasziesioB Kypca.
8 Paspnen 8. LigetHoie  |1. [ToaroToBKa K 3amiure JabopatopHoi pabotel. 2. CaMmocTosiTeNibHas 6
MeTaJI/Ibl ¥ CIJIaBhl.  IpopaboTKa pa3/esioB Kypca.
Pazpen 9.
Hemetannuueckue u
9 1. CamocTosTenbHas MpopaboTKa paszienioB Kypca. 6
KOMITO3ULIMOHHbIE
MaTepHuaJbl.
7 24149




Bcero 3a 2 cemectp | 57 |

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP HEJEJ/IN CEMECTPA
1 2 3 45 6|7 (8 9 10 11 12 13 14 15 16| 17
Otu. 1o | OTu. 10 OrTu. 110 OrTu. 110 Ortu. 110 | OTu. 110
2 P P AOP|OC P OP|KonTp.P. P OC P P [P|3au.

YcnoBHbIe 0003HaYeHMS:

[P — nuarHOCTHUeCKasi paboTa;
Ortu. no JIP — otuet 1o JIP;

OC — yCTHBIi OTIpOC CTY[|€HTOB;
KouTtp.P. — KoHTpOJbHast paboTa;
3au. — 3a4eT.

TeKyuil KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBLIE BpeMeHHbIe NHTePBaJIb B
cnenyromux dhopMax:
e HMArHOCTHYECKas paboTa;
e oruetT 1o JIP;
e YCTHBIN OMPOC CTYZIeHTOB;
e KOHTpOJbHasi pabora.

IIpomesKyTouHasi arTecTanus IIPOBOAXUTCS B opMax:
e 3auerT.

8 24149



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. T. A. BopobréBa. KoHcTpyKkimoHHbIe cTamu U criaBbl. CI16.BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa,
2008, 63 3K3.

2.T. A. Bopobwéa. . KoHCTpyKIMoHHBIe ctamu U ciiaeel. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa,
2008, a51. pec.

3.T. A. BopobGnéBa, E. E. CknagHoBa, FO. A. TTetpenko. . Marepuanosefenue. CITI6.BI'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2020, 136 3K3.

4. E. E. CknagHoBa, I. A. BopobréBa, M. A. TIpeobpaskeHcKasi. . HemeTa/uinueckuie MatepHasbl B
MammHoctpoenuu. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2018, 44 3k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpelyeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. Jedopmariyis u paspyliieHue MaTepHasioB;
2. MetannoBezieHVe U TepMHUUecKasi 06paboTKa MeTasnoB.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http://www.tnt-ebook.rui/ — TNT-EBOOK - DneKTpoHHO-OMO/IMOTeYHas! CHCTeMa;

3. https://ibooks.ru/ — 3BC AHOyKc.py - 3T0 60/1bI110M BEIOOp aKTya/IbHOM JIUTEPaTyphl [Ji7Is1 Balllek
OUOMMOTEKH B 3/IEKTPOHHOM BU/IE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynnamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHORA;

5. https://urait.ru/ — I'naBHast — O6pa3oBaresbHas Tuiardopma FOpaiit. st By30B 1 CCy30B..

CoBpeMeHHbIe TPOoQeCcCHOHANBHBIE Oa3bl JAHHBIX:
1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHZaMeHTalbHBIX UCC/IeJ0BaHUH.

VHdopmalioHHble CIIpaBOYHble CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. Teepgomepsl PokBeina;

2. CTeH/IbI TTO TEXHOJIOTUU TTOPOIIKOBOM MEeTa/ITyPriuu U TeXHOIOTHUH TIPOU3BO/ICTBA CI1/IaBOB;
3. Onrryeckye MeTasuiorpahruyeckrie MUKPOCKOITBI;

4. Konnekuuu nugos fedopMUpyeMBbIX CTajlel U CIUIaBOB.

6.3. IIpouee:

1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.

10



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE 11 TEXHOJ/IOT'T KOHCTPYKIIMMIOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Ouctuimna MATEPUAJIOBEJEHUE W TEXHOJIOTMMA KOHCTPYKIIMOHHBIX
MATEPUAJIOB sBisieTcsl AWCLUIUIMHON 00si3aTe/IbHOM uYacTH 0/i0ka 1 mporpaMMbl TMOATOTOBKH [0
HarpapieHuio 27.03.04 YnpaeneHue 8 mexHuuecKux cucmemax. JUCIUTUIMHA peanu3yeTcs Ha (dakynsTeTe A
PaketHO-KOCMHueckor Texuuku BI'TY "BOEHMEX" um. [O.®. YcrunoBa kadexapoit A2 TEXHOJIOT'MU
KOHCTPYKLIMOHHBIX MATEPUAJIOB U ITIPON3BOJICTBA PAKETHO-KOCMUUYECKOM TEXHUK.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITIK-1 crocoOHOCTh aHaIW3MpOBaTh 3aJ4aud IPOoGheCCHUOHANTBHOM [eATebHOCTH Ha OCHOBE I10JIOXKEeHHH,
3aKOHOB U METO/IOB B 00/1aCTH €CTECTBEHHBIX HAayK U MaTeMaTHKHY,
OTIK-2 crocobHOCTh (hOPMY/IMPOBaTh 3aZiaud TMPO(eCcCHOHATBHON /IeATebHOCTH Ha OCHOBE 3HaHWH,
MPOQUILHBIX Pa3/ie/ioB MaTeMaThUueCKUX 1 eCTeCTBeHHOHAYYHBIX AUCLUAILIUH (MOJy/eit).

CogeprkaHue AUCLMIUIMHBI 0XBAaThIBAaeT KPYT BOIIPOCOB, CBSI3aHHBIX C ()OPMHUPOBAHUE y CTYZeHTa KOMIeTeHLII
B 00/1aCTH MaTepUasioBe/IeHHs] ¥ TEXHOJOTUM KOHCTPYKLIMIOHHBIX MaTepuasioB, HeOOXOAUMBIX ISl TIOATOTOBKU
0akanaBpoB, CIIOCOOHBIX K CO3/JaHUIO U UCTIOIb30BAHMIO HOBBIX MATepHasioB C 33[JaHHBIMU CBOMCTBAaMH, Kak B
HayUHBIX 1ab0paTOpHSIX, TaK U B YCJIOBUSIX TTPOU3BO/CTBA, @ TAK)KE B APYTOM NPAaKTUYeCKO /IesiTe/TbHOCTH.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B
cnenyrommx ¢popmax:
e UAarHOCTUYecKas pabora;
e oTuert 1o JIP;
*  YCTHBIM OMPOC CTY/IEHTOB,;
e KOHTpOJ/IbHast pabora.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
® 344eT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL

TIpeAyCMOTPeHkI JIeKLMOHHBIe 3aHsTus (34 4.), naboparopHselii npakTikyMm (17 4.), camocTtositesibHast paboTa
ctypeHra (57 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MATEPUAJIOBEJEHWE 11 TEXHOJ/IOT'T KOHCTPYKIIMMIOHHBIX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

nabopatopHoii pabotel. 3. CamocTosATeTbHAS
npopaboTKa pa3/iesnoB Kypca.

HaumeHoBaHue padoThI Pexkomenjyemas imTeparypa prn?{?éKOCTb’
Pa3pen 1. CTpoeHue u CBOICTBA MeTa/lVIOB M CIIABOB.
I'. A. Bopob6wéBa, E. E. CkajHOBa,
FO. A. TleTpeHko. .
1. TToaroToBKa K JlabopaTopHbIM paboTam: Marepuanoseaenue: CITI6.BI'TY
odopmiieHrie OTYETOB, B TOM UKCJ/IE U OTBETOB Ha "BOEHMEX" um. 1. ®. YcTUHOBa,
KOHTPOJIbHBIE BONIPOCHL. 2. [ToAroroBka K 3amure 2020 (1,2) 6

I'. A. BopobbéBa. . KoHCTpyKL[MOHHBIE
cranmu v criasel: CII6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,

2008 (1-4)
Uroro no pa3geny 1 6
Paspen 2. CTpoeHue crijiaBoB.
I". A. BopobbéBa. KOHCTPYKI[MOHHbBIE
ctam v criasel: CIT6.BITY
"BOEHMEX" um. [l. ®@. YcTuHOBa,
1. TToaroToeka K 3aiuTe 1a00paTOpHOM pabOThL 2. 2008 (5)
CamocTosTebHas MpopaboTKa pa3zienoB Kypca I A. Bopobésa, E. E. Cknagosa, 6
) FO. A. TleTpeHko. .
Marepuanosesaenue: CITI6.BI'TY
"BOEHMEX" um. 1. ®. YcTUHORBa,
2020 (3)
Wroro no pasgeny 2 6
Pazpen 3. JKene3oyriiepoaucrbie CijiaBbl.
I". A. BopobnéBa. KOHCTPYKIIMOHHBI®
ctanmu v criasbl: CIT6.BT'TY
1. TTogroToBKa K KOHTpO/IBHOM paborte. 2. IToarotoeka | "BOEHMEX" um. []. ®@. YcTuHORa,
K /1abopaTopHbIM paboTam: ohopmIieHUe OTUETOB, B 2008 (6,7)
TOM UMCJie ¥ OTBETOB Ha KOHTPOJIbHbIE BOTIPOCHI. 3. I'. A. Bopob6néBa, E. E. CkiagHOBa, 7
IToaroroBKa K 3aiute 1abopaTopHoi padboTkl. 4. FO. A. TleTpeHKo. .
CamocrosiTesbHast mpopaboTKa pasziesioB Kypca. Marepuanosegenue: CI16.BT'TY
"BOEHMEX" um. 1. ®. YcTHHOBA,
2020 (4)
Wroro no pasgeny 3 7
Pa3gen 4. Tepmuueckas 00padoTka crajid.
1. TToaroToBKa K J}a6opaToprlM paboram: I A. BopoGbéa. KOHCTpYKLOHHbIE
oopM/ieHre OTUETOB, B TOM YKC/Ie U OTBETOB Ha crama i crutaesr: CIIG.BITY
KOHTpO]'IbeIeUBOHPOCI:I. 2. IToaroToBKa K 3aiiure "BOEHMEX" im. I, ®. YeTuHoBa, 7
naboparopHoii paboTsl. 3. CamMocToATebHAS 2008 (9)
npopaboTKa pa3/iesnoB Kypca.
Wtoro no pa3peny 4 7
12 24149



Paspen 5. TexHo/I0THSI TEPMHYECKOI 00paOd0TKH CTa/IH.

1. TTogroToBka K JlabopaTopHEIM paboTam:
odopm/ieHre OTUETOB, B TOM UKC/IE U OTBETOB Ha

I'. A. Bopo6béBa, E. E. CkiajHOBa,
HO. A. TleTpeHko. .
Marepuanosesienue: CI16.BT'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,

KOHTPOJIbHBIE BONPOCHL. 2. [ToAroToBka K 3awure 2020 (6) 7
ylabopaTopHoi paboTel. 3. CaMocTosTebHAs I". A. BopobnéBa. KoHCTpYKI[MOHHBIE
rpopaboTKa pasziesioB Kypca. ctanu ¥ criaeel: CIT0.BI'TY
"BOEHMEX" um. [1. ®. YCTHHOBa,
2008 (10)
Wroro no pasgeny 5 7
Pa3pen 6. TexH0/10ruM IOBEPXHOCTHOIO YNIPOYHEHUA CTaJ/IH.
1. TloaroToBka K J}a60paT0prIM paboram: I A. BopoGbea. KoHCTpYKIOHHbIE
odopM/ieHre OTUYETOB, B TOM UHC/IE U OTBETOB Ha i
KOHTPOJIbHBIE BOMPOCHL. 2. [ToAroToBka K 3amure cramm u criaspi: CII6.BITY 6
. "BOEHMEX" um. 1. ®. YcTUHORBa,
ylabopaTtopHoi pabotel. 3. CaMmocTosTebHas
2008 (11)
npopaboTKa pa3esioB Kypca.
Wroro no paspeny 6 6
Pa3pen 7. Teopus nerupoBanus. /lernpoBaHHbIe CTaIH.
I'. A. Bopo6néBa, E. E. CknajHOBa,
FO. A. TleTpeHko. .
1. TTogroToBKa K JlabopaTopHEIM paboTam: Marepuanosegenue: CI16.BT'TY
oopM/ieHre OTUETOB, B TOM UHC/Ie U OTBETOB Ha "BOEHMEX" um. 1. ®. YcTHHOBa,
KOHTPOJIbHBIE BOMPOCHL. 2. [ToAroToBkKa K 3amure 2020 (8) 6
yabopaTtopHoM pabotel. 3. CaMocTosTebHas I". A. BopobnéBa. KOHCTpYKI[MOHHbBIE
rpopaboTKa pasziesioB Kypca. ctanu ¥ criaeel: CIT0.BI'TY
"BOEHMEX" um. 1. ®. YcTUHOBa,
2008 (12)
Wroro no pazaeny 7 6
Pazgen 8. IiBeTHbIe MeTa/UIbI M CILIABHI.
I". A. BopobnéBa. KOHCTPYKIIMOHHBI®
ctamu v criasbl: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBA,
1. TToAroToBKa K 3aIiuTe 1ab0paTopHOii paboThI. 2. 2008 (16-19)
CamocrosiTenibHast IpopaboTKa pa3zienoB Kypca I A. Bopobrésa, E. E. Cxnagoea, 6
’ FO. A. TleTpeHko. .
Marepuanosegenue: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBA,
2020 (10)
Wroro no pasgeny 8 6
Pa3pen 9. Hemera/inueckue 1 KOMIO3ULMOHHbIE MaTepHaJIbL.
E. E. CknagHoga, I. A. BopoObéRa,
M. A. TIpeobpaxkeHCKasl. .
1. CamocTosiTenbHasi mpopaboTka paszesnoB Kypca HewmerasyeckHe MarepHasibl B 6
' ' MammHoctpoenyu: CIT6. BT TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2018 (1,2)
Wrtoro no pasgeny 9 6
13 24149




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE 1 TEXHO/IOT KOHCTPYKIIMOHHBIX MATEPHAJIOB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
e oTuer 1o JIP;

e KOHTpO/bHasi pabora;

e  YCTHBIM OIIPOC CTY/I€HTOB;
e 3aueT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Ortuer no JIP

Ortuet 1o 1abopaTopHOM paboTe Tpe/ICTAB/SETCS B IEUaTHOM WM 37IEKTPOHHOM BH/le B hopmarTe,
MpelyCMOTPEHHOM I111a6/I0HOM OTueTa 1o JlabopaTopHOU paboTe. 3alUTa OTUeTa MPOXOAUT B (hopMe fIoKIaza
CTy/IeHTa T10 BBITIOJTHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCHI MPeTo/jaBaTe;isl.
B ciyuae ecsi ohopMieHHe OTYeTa U MOBe/jeHHe CTy/IeHTa BO BPeMsl 3all{UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUsAM, CTYAEHT MOyJYaeT MaKCHMalbHOe KOM4uecTBO 0asuioB, paHoe 10.
OcHOBaHUSIMU JIJIsI CHVPKEHHUS KoJmuecTBa 6asiioB B auarna3oHe ot 1 /10 5 AB/sIOTCS:
* HeOpeXkKHOe BBIMOTHeHHUe — 2 Oasiia,
* HU3KOe KaueCTBO rpaduueckoro Marepuasna (HeBepHLINA BbIOOD MaciTaba uepTeskel, OTCYyTCTBHE YKa3aHUsS
eJHUL] U3MepeHus Ha rpadukax) — 3 basna.
OTyeT He MOXKET ObITh MPUHSAT U MOAJIEXKUT JOPabOTKe B CTyyae:
* OTCYTCTBUSI HEOOXOIUMBIX Pa3ZesioB,
* OTCYTCTBUSI HeOOXOIUMOT0 rpauueckoro MaTepuarna,
* HEKOPPEKTHOH 00pabOTKY pe3y/sbTaToB U3MepeHuH,
* HEeBepHbIe OTBETHI Ha BOTIPOCKI TIPETIO/IaBaTesisi, pACKPhIBAIOIIUE CYyTh 1ab0paTOpHOI paboThI.

JTaboparopHast paboTa 3auMThIBaeTCs TIPH MOTyYeHUH CTyieHToM Gosiee 7 GasioB.

KouTponbHas pabora

KoHTposbHasi paboTa BHITIONHSAETCS B MUCbMeHHOH GopMe 1o Teme "IuarpaMma >kese3a-yriepoga"” B
Buzie oTBeTOB Ha 10 Borpockl TecTa. [lepeueHb BOMpoCOB K TecTy pa3MelleH B Y MK aucuuniavHel.
KonTponbHasi paboTa curTaeTcs BLITIOMTHEHHOW B C/Tydae MpaBUIbHOTO U300pakeHus ""JuarpaMmel xKesie3a-
yriepoza" v rpu Hanuuue B TecTe 80% MpaBUIbHBIX OTBETOB.

YCTHBIN ONPOC CTY/IEHTOB
Onpoc CTyeHTOB TIPOBOAUTCS B (hOPMe YCTHOTO OTBETA Ha BOTIPOCHI 10 pa3zeny. Bompock! K Kax oMy
paszieny CcoCTaB/IeHbl COTYIAaCHO KOHCIIEKTY JIeKLUM U BXOAAT B coctaB Y MK aucLUIINHEL

3auer

st mosiyyeHus OLIeHKH "'3auTeHo" He00X0UMO BEITIOJTHHUTE BCE KOHTPOJIbHbIe MEepOIIpUATHUS,
TpelyCMOTPEHHBIX MPOTrPaMMOoi
YMK auctriiHe! (caaum Bcex na60paT0prIX pa60T U YCIIEIIHOTO HaITMCaHUsI KOHTPOJIBHOU pa60TbI), U 1aTh
He MeHee /IByX IPaBWIbHBIX OTBETAa Ha TPU BOIpPOca. B 0CTanbHBIX Clydyasx BbICTAB/ISETCS OLIEHKA «He
3aUTEeHO».
[TepeueHs BONPOCOB [i/151 TIPOBEZIeHUs 3auéTa BXOAUT B coctaB Y MK 1yucLUnIvHEL
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
3aQHATHA B w =
i g g MO
KOHTAKTHOM 5 5 = = = =
(bopme e L% =
[~ - (=T < =9
= @) = o = @ &)
o O = S =g &
& | o HaumenoBanue pa3/e/ios u E = =l S E C0
E = JUAAKTHUEeCKHX e{HHHUI] S o = a i g : S § E B
& "= 5 EE|sk < = £
 sE£|2¢ SEEA
AR (g9 7 o = T
& E - =)
= = = =
o C o
1 7 Paspen 1. CTpoenue 1 CBOHCTBA 15 9 5 4 6 10 | 10 |OTuer no JIP
MeTa/l/IOB M CIUIABOB.
1 2 |Pa3pen 2. CTpoeHue CIL/IaBOB. 12 6 4 2 6 10 | 10 |Ortuer no JIP
Pazpgen 3. ’Kenesoyriepoaucreie Oruer no JIP,
1] 2 AN YHIEpon 15 8 | 4| 4 7 | 15 | 15 |Kourponbas
CIL/IaBbI.
pabota
Pazpgen 4. Tepmuueckas YCTHbIR
1] 2 A 3. 1ep 2,5 5| 0 7 | 15 | 15 | onpoc
o0padoTKa cTanm.
CTY[IeHTOB
1 | o [Pasmen . Texnonorus 136 | 4| 2 | 7 | 10| 10 |Oruerno JIP
TepMHUUYEeCKO# 00padoTKH CTa/IH.
Paspen 6. TexnHomoruu YcTHBIN
1 2 |MOBepXHOCTHOIO yNPOYHEeHUs 7 1 1 0 6 10 | 10 onpoc
CTa/IN. CTY[eHTOB
1 7 Pazpgen 7. Teopus nerupoBaHus. 13 v 4 3 6 10 | 10 |Ouer no TP
JlernpoBaHHBbIe CTaIH.
1 7 Paspen 8. IlBeTHbIe MeTa//IBI U 12 6 4 2 6 10 | 10 |OTuer no JIP
CILIaBBbI.
Paspen 9. Hemetaiimueckue u YCTHbIR
1 2 AT 3. 9 | 3|3 0 6 | 10 | 10 orpoc
KOMITO3ULINOHHBIE MaTepUaJIblL.
CTY/IEHTOB
Bcero 3a 2 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero nmo gucIuinHe 108 | 51 | 34 17 57 | 100 | 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3

Ne 4

Ne 5

Ne 6
Ne 7

Ne 8
Ne 9
Ne 10

Ne 2

Ne 3

Ne 4

Bonpocbl omkpbimoz2o muna:
[NepeuricruTh TOUeuHbIe Ae(eKThl B KDUCTA/UTAYECKOM CTPOEHUM MEeTaJl/IOB U CII/IaBOB.
OmnpeziesieHre TEDMUHY «PeKpUCTa/IM3aLys». OmucaHie CTaJuil peKpUCTa//IM3al|Hu.

Iporjecc rnocTerneHHOro HaKOIIJIeHUs TIOBPEXKeHU B MaTepurarle Tof, BO3elCTBHEM
3HAKOTIEPEMEHHBIX U [IUK/INUeCKUX Harpy30K, MPUBOZASIINX K 00pa30BaHUIO U PAa3BUTHIO
YCTaNIOCTHBIX TPEIIUH — 3TO. ..

[MTepeurcUTh CrIOCOOBI YIIPOUHEHHUST MAaTePUAIOB.

MexaHnueckasi CMecCh JIByX 1 60jiee KOMITOHEHTOB, KPUCTAITA3YIOLIMXCS TIPH
TIOCTOSTHHOM TeMIiepaTtype OJJHOBPeMeHHO U 060C0o0IeHHO JIpyT OT Apyra — 3T0 ...

OxapaKTepI/BOBaTb THUII CIJIaBa «XMMHUYeCKOoe Coe/IMTHeHre».

[aTb oripefiesieHre TEPMUHY «CTajlb». [1epeurC/IUTh CTPYKTYPHBIE COCTABISIOIINE
CTaJlu.

UT0 MOXKHO OMpeZie/IUTh B pe3y/bTaTe MUKpOaHainu3a?
Krnaccudukauys yrinepogucTbix cTasieit.

TMepeuncaUTL CTPYKTYPhI, 00pa3yrolrecs B pe3yibrare Anuddy310HHOTO MpeBpalieHust
ayCTeHHTa.

Bonpocbl 3akpbimozo muna:
Mertasniom, paboTarOIIMM MIPU OTPULIATE/IbHBIX TEMITePaTypax, sIBSeTCS. ..

-MeTaJsul, UMeIOLUM BICOKYIO IPOYHOCTh MPU KOMHATHOU Temrieparype;
-MeTaJl/I, UMEeIOIIMI BBICOKYIO T/IaCTUYHOCTE TIPY KOMHATHOU TeMIleparype;
-MeTa ¢ pemetkoit OLIK;

-meTas ¢ pemierkoit I'IK;

-MeTaJl/I, UMEIOIIWI BLICOKHe 3HaueHus! yapHOU BS3KOCTH T1pY;

-OTpULaTe/IbHBIX TeMIlepaTypax.
MakpoCTpyKTypa CIUIaBOB. ..

-3TO pa3mep, hopMa 1 B3aMMHOE PacIio/ioyKeHre CTPYKTYPHBIX COCTABJISFOLHX;
-popmupyeTcst Ha CTafM KpUCTalTA3aliy;

-3aBHCUT OT CKOPOCTH OXJIaXK/IeHMUS;

-TIpY MeJ|/IeHHOM OXJIaXKAeHUM pacryiaBa OyzieT Mesikoe 3epHo;

-MeJIKO€ 3€DHO I10/1Iy4dlOT BBEJE€HHEM B PACIL/IdB LIEHTPOB KPUCTAJI/IU3alliHn.

K Hepaspy11aroimM MeToziaM KOHTPOJIsI OTHOCSITCSI METO/[bl TIPH [IPOBeJ,eHHH KOTOPbIX
OnpeJessiFoTCS CBOMCTBA. . .

-KCU;
-KCV;
-HYV;

-HRC;

-oB.

BI/I,II AviarpaMmbl COCTOSAHHSA OripeesisdeT XapakKTep U3MeHeHHUA MeXdHHUeCKHUX U
ClJI/IBI/II{ECKI/IX CBOMCTB npu O6paBOBaHI/II/I B TBepAOM COCTOSIHUMU. ..

-MeXaHUYeCKHUX CMeCel - TMHelHast 3aBUCUMOCTD B TIpejiesiax CBOMCTBKOMITOHEHTOB;

-HEOTPaHWYEHHBIX TBEePABIX PACTBOPOB - JIMHelHasl 3aBUCUMOCTb CBOMCTB OT COCTaBa B
rnpeaenax CBOMCTB KOMITIOHEHTOB,
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-OrpaHUYEHHBIX TBEP/IBIX PACTBOPOB - KPUBOIMHEHHAs 3aBUCUMOCTD B 3TOH 00/1aCTH
KOHLIeHTpaLuii;

-XMMHAUECKOTO COeIMHEHNsI KOMIIOHEHTOB C 00Jiee BLICOKMMU CBOMCTBAMU, UeM
CBOICTBA KOMITOHEHTOB;

-OrpaHUYEeHHbBIe TBEP/IbIe PACTBOPBI HA OCHOBE 000UX KOMITOHEHTOB - JIMHEHHAas!
3aBUCHMOCTb CBOMCTB BO BCEM JMaria3oHe KOHIIEHTpAI[1i CIIJIaBOB.
Ne 5 [IpoyHOCTE CTanmM MOXKHO TTOBBILIATS TIPH. ..

-M3MEeHeHUH XMMUUeCKOro COCTaRBa;
-u3MenpueHnu ¢as;

-U3MeHEeHUH (POPMBI LIEMEHTHUTA;
-yBeJIMUEeHUU pa3Mepa 3epeH;

-TIOBBIIIIast cofiep>kaHue (ocdopa.

Ne 6 YipouHeHue npyu TepMUdeckoii 00paboTke MOXKeT OBITh MTOTYUYeHO /SIS YI/IePOAUCTBIX
KOHCTDPYKI[MOHHBIX CTaseu. ..

-3aKajKoi B Bojie

-3aKaJTKOM 1 HU3KUM OTITyCKOM
-3aKajIKOM 1 BBICOKUM OTITyCKOM
-3aKajIKoU B Macjie

-3aKaJIKO U CpeJHUM OTITyCKOM
Ne 7 JurarpamMma COCTOSIHUS TI03BOJISIET KAYeCTBEHHO U KOJTMYeCTBEHHO XapaKTepU30Barth. ..

-MeéXdaHn4yecKue CBOﬁCTBa;

-XdpaKTep U3MeHeHUs MeXaHhYeCKHUX CBOﬁCTB;
-XdpaKTep M3MEeHEHHs BCeX TEXHO/IOTMYeCKUX CBOﬁCTB;
-XdpaKTep U3MEeHEHUA JINTENHBIX CBOﬁCTB;

-XapakTep M3MeHeHUs BceX (pr3nyeCcKux CBOWCTB.
Ne 8 TepMmoyJtyulieHHeM CTajieil Ha3blBaeTCsl. .

-3aKaJIKa;
-3aKanka+ ornyck 200 °C;
-3aKanka+ornyck 500 °C;

-3dKaJ/IKa U OTITYyCK, 06ecneqHBa}oume TMOBBIIIEHNE ITPOYHOCTHU IIPU OINITUMAJIbHBIX
3HaAUYeHMAX IJIAaCTUYHOCTHU U y,qapHoﬁ BA3KOCTHU KOHCTPYKLIMOHHBIX CTBHEﬁ;

-3aKanka +ormyck 400 °C.
Ne 9 IToBepXHOCTHOI1 3aKasike MOZBEPratoTCs CTaH. ..

-Cpe/IHeyT/IepOAUCThIE;
-HU3KOYT/IEPO/IUCTHIE;
-BBICOKOJIETUPOBaHHbIE;
-BBICOKOYT/IEDOJIUCTHIE;

-c 60JIBIION TPOKATMBAaEMOCTHIO.
Ne 10 BpepnbIMu 3/1eMeHTaMU B CTa/IU SABJISIFOTCA ...
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OIIK-2

Ne 1
Ne 2
Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

-docdop, cepa, BOAOPO/], KUCIOPOZ;
-Maprasel], KpeMHHUM, BOJOPO/;
-Maprasel], KpeMHUH, cepa;
-MapraHell, KpeMHUlH, KWUCJIOPOZ;

-XpOM, KpeMHUM.

Bonpocbl omKpbimozo mund:

Kaxkue Tpy 30HBI UIMEIOTCS B CTPOEHUU MeTasJTAueCcKoro CJIUTKA, TOYYeHHOTO JTUTHEM?
UYTo MOXKHO OTIpeZe/IUTh B pe3y/bTare MakpoaHam3a?

BHyTpeHHee cTpoeHHe MeTas/IoB U CIJIaBOB, U3yyaeMoe C IIOMOLIbI0 CIIelhalbHbIX
1puboOpOB (MUKPOCKOIIOB) TP OOJIBIIOM YBeTWYeHHUHN N300pakeHust —3T0 ...

['pyrira CBOMCTB, XapaKTepU3YIOIHX CIIOCOOHOCTh MaTepHrasoB BCTYTIaTh B XUMUYeCKOe
B3aUMO/IeHCTBHE C PYTUMU BellleCTBaMU U XUMUYeCKUMH 3/IeMEHTaMH — 3TO
CBOWCTBA.

Ob6parumast gedopmariys, T.e. MOJTHOCTBIO MCUe3aloILjast I0C/Ie CHATHSI Harpy3Ku — 3TO
Jedopmarysi.

KosmuecTBeHHbIe XapaKTePUCTUKK TVIACTUYHOCTH (YKa3aTh HAMMeHOBaHHe,

0603HaueHye, pa3MepPHOCTb).

B 3aBUCHMOCTH OT KOHLIEHTPAL[M KOMIIOHEHTOB B CIUIaBe Pa3/IMyaroT /[Ba BU/a

TBEPABIX PaCTBOPOB:

[laTb onpesiesieHHe TEPMUHY «4yTyH». [Iepeunc/iuTh CTPYKTYPHBIE COCTABJISIOIIVE

YyT'YHOB.

OT uero 3aBUCHT BpeMsi BbIJIEP>KKH CTa/IbHOM JleTasy Py TepMUUecKoii 06paboTke?

[TepauTt, COPOUT, TPOCTHUT: UTO OOIIIETO ¥ B UeM OHU MeXJy cO00H OT/IMuaroTCs?

Bonpocbl 3akpbimoz2o muna:

B meTaniax HabmogaroTcs iedeKThl KPUCTAITNUeCKOTO CTPOEHMSI. ...

-TUHEeUHBIe - AWCJ/IOKalK;

-TOYeUHbIe - BAKAHCHH;

-TOUYeUHbIe - LIeITOYKK1 BaKaHCHﬁ;
-IIOBEPXHOCTHBIE - TO/IbKO ITOBEPXHOCTh MeTaJl/ld;

-IIOB€PXHOCTHBIE - TOJIBKO I'DaHUIIbI 3€PEH.
TexHonornueckue CBOMCTBA CILJIABOB. ..

-00pabaThIBaEMOCTh JIaB/IEHUEM;
-00pabaThIBaeMOCTh Pe3aHUEM;
-TeTIONPOBOAHOCTE;
-KOPPO3UOHHasi CTORKOCTb;

-CBapUBAEMOCTb.
[n1s coeqyiHeHust feTanedl B CEPUITHOM TTPOM3BO/ICTBE UCIIOMB3YeTCS . ..

-CBapKa;
-MexaHu4eCcKoe Ccoe/JMHeHUE;
-NINThE,
-TIaMKa;

-3aKJIeTIKU.
CrinaBbl cricteMbl Xkese30-yraepoz(C) nipu copepskanuu C 3T0. ..
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-cTanu rnpu MeHee 2,14%C;

-3BTeKTUuUeCckuii criiaB nipu 0,8%C;
-3BTEKTOMAHAs cTaab npu 4,3%C;
-nedopmupyeMble cruiaBbl pu MeHee 2,14%C;

-TOJILKO JIUTeHHBIE CIIJIaBbl TIPU coziepykaHuu bomee 3%C.
Ne 5 Haubosnee BbICOKME 3HAaUEHMSI TPOUYHOCTU CTa/u 40 MOTYT OBITh ITO/TyU€HBI TIPH. ..

-OT)KUTE;

-HOpMaJIU3alluH BhIIlle, UeM TPU OT)KUTE;
-3aKaJjlKe C OXJIaXK/IeHUEeM B BO/IE;
-3aKaJIKe C OXJIaXK/IeHUeM B Macyie;

-3aKaJlKe C OX/IaKeHneM B II0TOKe BO3ZyXa.
Ne 6 Juarpamma CcOCTOsIHUS CILIABOB. ..

-CTPOUTCS] B KOOP/IMHATAX TeMIlepaTypa - BpeMsi;
-CTPOUTCS] B KOOp/IMHATax TeMriepaTypa - KOHL|eHTpalus;
-T103BOJISIET OMpeZe/TUTh TBePAOCTh (as;

-KaueCTBEHHO Y KOIM4YeCTBEHHO OTIpe/iesisieT cocTaB ¢as;

-XapakTepu3yeT IipeBpalljeHUs], ITPOTeKaroll[lie B PABHOBECHBIX YC/IOBUSIX.
Ne 7 BrimiaBka cTany B HacTosiiiee BpeMs B TIPOMBIILLIEHHOCTH TTPOU3BOAUTCS. ..

-B KUCJIOPOJHOM KOHBEpTepe;
-B JyTOBBIX 37IeKTpoOIieyax - CTaau ¢ yrinepoaom MeHee 0,03%;

-B [IYTOBBIX 3/IeKTpOIieuax BbICOKOJIETUPOBaHHbIE CTa;

-B MHJYKIIMOHHBIX TleuaX TOLKO BLICOKOJIETHPOBAHHbIE HU3KOYT/IePOAVCThIE CTalIH;

-B KUC/IOPOJHOM KOHBepTepe cTau, cofepskaiue 10-18% Bonbhpama.
Ne 8 Hanuuue OykBBI «A» B KOHL|e MapK/ 0003Ha4yaeT, YTo CTaslb...

-dBTOMdTHasl;
-COZIEPXKUT a30T,;
-BBICOKOKAUeCTBEeHHaAsd;
-BbICOKOITpOYHAasd;

-0C000 BBLICOKOKAUeCTBEHHas.
Ne 9 Cpe/iu HIKe TTepeurc/IeHHbIX BEICOKOYT/IEPOAUCTON CTa/IbIO SBISETCSL. .

-12X17;
-Y12A;
-12X18H9T;
-12XH3A;

-Crlkm.
Ne 10 [TepechiijeHHBIM TBEP/ILIM PAaCTBOPOM BHeIpeHUs yIepo/ia B ajbda-keese,
TIO/JTYYEHHBIM TIPU OXJIXKIEHUM CTa/d CO CTPYKTYPOM ayCTeHHTa CO CKOPOCTbIO 60JIbiie
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KPUTHUYECKOW, HAa3bIBAETCS. ..
-11eMeHTHUT;

-TIepJInT;

-theppur;

-MapTeHCHT;

-nefie0ypur.
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