[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
ONO: Makcumos Anekceit bopsHHUCTEPCTBO HAYKU U BBICIIIETO OBPA3OBAHUS POCCUMCKOM ®ENEPALIN

LlomxrocTs: npexggp AR TAVRAE 190 AR PET BT RO A HOMHOE OBPA3OBATENBHOE YUPEXKIEHHE BBICIIEIO OBPA3OBAHIS
[ata nognucanus: 30.09.2023 12:48:38

Veucansi nporpaii kos:  <MOCKOBCKH MOTHTEXHUYECKH YHUBEPCUTET»
8db180d1a3f02ac9e60521a5672742735c18b1d6  (MOCKOBCKHM MMOJIUTEX)

@akynpTeT MammHOCTPOCHUS

YTBEPXJIAIO

Jexan axynbpreTa MallimHOCTPOEHUS

/ /E.B. Cadonos/

« 16 » (deBpans 2023 .

PABOYAS ITPOT'PAMMA JUCIIAITIMHBI

MarepuaJjioBeaeHue

HanpasieHne noAroToBKU/CleHaaTbHOCTh
15.03.01 MammnHocTpoeHue

[Tpoduns/cnenuanuzaus
O6opynoBaHne U TEXHOJIOTUHM CBAPOYHOI0 MPOU3BOJACTBA

Ksanmudukamms
bakanasp

dopMbl 00yUeHHUS
Ounasn, 3a0uHas

Mocksa, 2023 1.



PazpaboTunk(u):

JlotieHT,K. ().-M.H, TOLIEHT /T.}O.CkaxoBa /
1P

Crt. nmpenogaBaTeb | /M.YO. Cnesko/

CorJiacoBaHo:

3aBenytomuii kadeapoit «MarepuanoBeaeHue, 5 /

K.T.H, TIPOd WYL Loz /B.B. OBurHHHKOB/

PykoBoauTens 00pa3oBaTebHOM MPOrpaMMBI 110 HAIpaBieHHO moaAroToBku 15.03.01
Mamunoctpoenue. [Ipoduns moaroroBkn «Od0opynoBaHue U TEXHOJIOTUH CBAPOYHOTO
IPOU3BOICTBA»

K.T.H /JLI1. AunpeeBa/



wnN e

Conep:xkanue

Lenwn, 3amaun ¥ TUIAHUPYEMBIE PE3YJIBTATHI OOYUCHHUS 10 TUCIIUATITHHE . ....eeevveeeveenveesireeseennss 4
MecTo AUCUMILTUHBI B CTPYKTYpe 00pa30BATEIBHOMN MPOTPAMMBDBI .....covvveveeerreesireanreesieeeseeenes 4
CTpYKTYpa U CONEPIKAHUE JUCIIHILITHHBL ......veeereeteesieeeseessseessessnseesseessneessessnneesneesneesnneenseesns 5
3.1. Buabl y4eOHOU PAOOTHI il TPYTOCMEKOCTD ..evvvvressrrressreeessresssssesssssesssssesssssessnssessssssssssnsesnsees 5
3.2. TemarndecKuil TIaH U3YUCHUS TACTIHTITHHBI ....vvvveisveeessreesssseesssseessssesssssesssssesssssesssssesssees 5
3.3, COHCPHKAHME TUCTIUTIIIIHBL .....e..eveesseeureanteesseeassesssseassesassessesssseansessssssssessssesnsesssneensessnneennes 6
3.4. Temaruka CeMHHAPCKUX/TIPAKTHYECKUX U JTAOOPATOPHBIX BAHATHH .....eevvvenviririieeriniiennies 7
3.5. Tematuka KypCOBBIX MPOEKTOB (KYPCOBBIX PAOOT) ..evvivveiiiiriiieeriaiesieesieesesnesseesnesnee i 7
Y4yeOHO-METOANYECKOE U MHPOPMAITMOHHOE OOCCTICUCHUEC ... vvveerereeeireeesireessireessireesnneesnenas 8
4.1, OCHOBHAS JTUTEPATYPA - -veeuveenreesureasseesureaseeasstaseessseassesssssaasesssseansesssssansessssesnsesssesansesssesnses 8
4.2. JIOTIOMHUTEIBHAS TUTEPATYPA «..vveerveerureanreesseeasseessneasesssssanseessseanseessesasessssesnsessssesnsesssesnnes 8
4.3. DNEKTPOHHBIE OOPAZOBATEIIBHBIC PECYPCBI. . eeuveesriarreesireaseessreaseesseeaseesssesseesseesseessneanes 8
4.4, JIMueH3uoHHOE U CBOOOIHO PACIPOCTPAHIEMOE MPOTPAMMHOE O0CCIICUCHHUE ........eveee. 8
4.5. CoBpemeHHbIC IpodeccrOHaTbHBIE 0a3bl JaHHBIX U HH()OPMAIIMOHHBIE CIIPABOYHEIC
(627 (o LY 1 ST TP PPPRTTPPRRP 8
MatepHraabHO-TEXHUUECKOE OOCCTICUCHIE . ... v.vverreerreseeteansesseesseessesseesseassesssesseassesseesseesesses 9
METOTUICCKIEC PEKOMEHTALIHM ....vvvesvveasteesureassesssseassesssseasessssssssessssesnsessssesssesssssansessssesnsesns 9
6.1. Meroanueckue peKOMEH AU AJIsl TIPEIo1aBaTesIsl 0 OPraHU3aIMH OOYUCHHS ............. 9
6.2. Meroauueckue yKazaHus JUIsl 00y4YarOIMXCsl 10 OCBOCHUIO AUCHUIITUHBI .....c.vvvvivennenn, 9
DOH/T OLEHOUHBIX CPEIICTB «..tteutvtestreesuresessreesassesasssesaasseeaassesaassesaass e s aabbe e e bseeabeeeabeeeasneeenans 11
7.1. MeToapl KOHTPOJISI U OLEHUBAHUS PE3YIBTATOB OOYUCHMS . ....vvivvenriiiiirierisieesieesresine e 11
7.2. lllkana ¥ KPUTEPUH OLIEHUBAHUS PE3YIBTATOB OOYUCHUM ... vvvvivienrisiiesiieiisiis st 11

7.3, OTICHOUHBIC CPEIICTBA -.vvuvveesveesreesessnreessesasseessesassesssssassesssessnsessssssssesssesasesssessnsesssessnseses 12



1. Hean, 3a7aum 1 IJIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIHHE

Llenv Oucyunnumsl - TO3HAHUE TPUPOJBI U CBOWCTB MATEpUANIOB, a TAaKXKE METOIOB HX
YOpOUYHEHUs Juist Haubosee 3 (HEeKTUBHOTO UCIIOIb30BAHUS B TEXHHKE.

3aoauu oucyuniunor:

- U3y4eHHE OCHOBHBIX MOHSATHHA, TEPMHUHOB U OIPECIICHNH B 00JIaCTH KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJIBHBIX U (YHKIIMOHATIBHBIX MaTEPHAIOB (MAapKUPOBKA, CTPYKTYpa, CBONCTBA);

- M3yYeHUE COCTaBa, CTPYKTypbl M CBOWCTB COBPEMEHHBIX METAIMYECKUX U
HEMETAUTNYECKUX MaTepUAJIOB;

- OCBOCHHE OCHOB TEPMHUYECKON, XUMHUKO-TEPMUYECKON U TEPMOMEXaHUIECKOI 00pabOTKH;

- OCBOGHHUE BHJIOB YIPOUHSIONICH U pa3ynpouHsiomeid o0paboTKu (OTKUT, HOpMaIHU3alys,
3aKaJika, OTIYCK, IEMEHTAlUsI U Jp.);

- U3y4yeHue (U3UYECKOIl CYIIHOCTH SIBICHUH, MPOUCXOMALIMX B MaTepHalaX B YCIOBHAX
MIPOM3BOJICTBA U AKCIUTyaTaIlHH;

- OCBOCHHME OCHOBHBIX CBSI3€H MEX]ly CTPOCHHEM MAaTepPHAIIOB U UX CBOMCTBaMHU (TBEPAOCTHIO,
MPOYHOCTHIO, U3BHOCOCTOMKOCTHIO, MJIACTUYHOCTHIO U JP.);

- U3y4eHHUe 00JIaCTH MPUMEHEHHSI Pa3IMYHBIX COBPEMEHHBIX MAaTEPHAJIOB [T H3TOTOBJICHUS
MPOTYKIIHH.

IInanupyemvie pesynomamsl 00yyeHuss — TOATOTOBKA CTYJIEHTOB K JAESITEIbHOCTH B
COOTBETCTBUH C KBAIN(UKAIMOHHOW XapaKTEPUCTUKOM OakaiaBpa MO HANPaBICHUIO, B TOM YHCIIE
dbopMHEpoBaHHE YMEHHA MO CO3/IaHUI0, 00pAOOTKE W U3YUYEHHIO CBOICTB M CTPYKTYPHI Pa3IMYHBIX
MaTepuaoB.

OO0yyenne mno aucuMIiiHE «MarepuanoBefeHe» HamnpaBieHo Ha (OPMUPOBAHUE
y o0y4aronmmxcss  CICIYIONMX  KOMIIeTeHIMid B cootBerctBuM ¢  @®I'OC  15.03.01
«MamuHOCTPOCHUEY, YTBEPKAEHHBIM IprukazoM MunoopHayku Poccuu ot 09.08.2021 N 727:

Koa u HauMeHoBaHHe KOMIIETEHIIM I NHaukaTopbl J0CTHKEHHST
KOMIIETeHIIUH

OIIK-7 CnocobeH NpuMeHsATh COBPEMEHHBIE
HKOJIOTUYHBIE U 0€30TaCHBIE METOIBI
PalMOHAIBHOTO MCIIOJIb30BaHMSI CHIPHEBBIX U
HHEPreTUIECKUX PECYPCOB B
MAaIIMHOCTPOCHUH

NOIIK-7.1. Cnoco0GeH npoBecTH
CpﬁBHI/ITGJ’IBHBIfI AHAJIN3 COBPEMCHHBIX
METO/0B 00pabOTKU U3AEIUN C TOUKH 3pEHUS
MPUMCECHCHUA MaJIOOTXO/HBIX,
HHEeprocOeperaroIux U 3KOJIOTHUECKU

YHCTHIX MAIIMHOCTPOUTENBbHBIX TEXHOJIOTHH,
o0ecreunBaroIux 6€30MacHOCTh
KU3HEAESITEIbHOCTH JIOAEH U UX 3alUTy OT
BO3MOYKHBIX ITOCTIE/ICTBUI aBapuii, kaTacTpod
A CTUXUHWHBIX O€ICTBUH;

NOIIK-7.2. YMmeer pa3zpaboTaThb
TEXHOJOTMYECKYIO0 CXEMY TEXHOJIOTHYECKOTO
npoiiecca, 00eCceunBaloIero PaluoHaIbHOE
HCIIOJIb30BaHUE CHIPHEBBIX, SJHEPTETUUECKUX
U IPYTUX BUJIOB PECYPCOB

2. MecTo0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JlucuuIimHa OTHOCUTCS K 00s13aTeNbHOM yacT 610ka b1 «/lucuuminHabl (MOLYIH)».
Jlucuunimza B3aMMOCBSA3aHa JIOTUYECKH M COAEPIKATENBHO-METOAUYECKH CO CIEAYIOLIUMH
qucuumimHaMu ¥ nmpaktukamu OOIT:
B o6s3atenprol yactu (b 1.1):
-Teopust cCBapOUYHBIX MPOLECCOB.

B yacrtu, hopmupyemoii yuactHukamu obpazoBarenbHbIX oTHOIIeHHH (B1.2):
-TexHomorust 1 000pyIOBaHHE CBAPKU TaBICHHEM;
- TexHomnorust 1 000pyI0BaHUE CBAPKU IIABICHUEM;-



- Texnonorus u 060pyJ0BaHNE KOHTAKTHOM CBAPKHU.

3. CTpykTypa U cofep:KaHue QU CHUNINHBI

OO011ast TPYA0EMKOCTh JUCIUILTAHBI COCTaBIsieT 4 3aueTHbie equHuib (144 yaca).

3.1

Bunbl yueOHoli paboThbl U TPY10€MKOCTh

3.1.1. Ounas popma oOydeHuUs

N Koaunuecto | CemecTpnl
Buj yueOHoit padoThI
n/n 4acoB 3
AyAUTOpPHBIE 3aHATHS %4 o4
B Tom uncne:
1. Jlexiumn 36 36
2. JlaGoparopHble 3aHATHS 18 18
CamocrosiTesibHasi padoTa 90 90
B ToM gnce:
1. [ToaroToBka k 1a00paTOpPHBIM 36 36
3aHSTHIIM
2. CaMOoCTOATEIbHOE N3YUECHHE 54 o4
IIpoMexkyTouHasi aTTecTaNUs
3auet/aud. 3aUeT/IK3aMeH IK3aMeH IK3aMeH
Hroro 144 144
3.1.2. 3aounas popma oOyueHuUs
. KommuectBo | CemecTpbl
Buj yueOHoii padoThl
n/n 4acoB 3
AYIUTOpPHBIE 3aHATHS 8 8
B Tom uncrne:
1. Jlexun 4 4
2. JlaGopaTopHbIe 3aHATHS 4 4
CamocrosiTenbHas padoTa 136 136
B ToM uncie:
1. [ToaroroBka k 1a00PaTOPHBIM 40 40
3aHSITHSIM
2. CaMOCTOSTEIbHOC N3YICHHE 96 96
IIpomexyTOUHASI aTTECTALMSA
3adet/nud. 3aueT/7K3aMeH IK3aMeH IK3aMeH
Hroro 144 144
3.2 TemaTnyeckuii NJjiaH U3y4eHHUs TUCUUNIMHBI

3.2.1 Tematnyeckuii 1aH o oyHoOM Gopme oOyueHHst pa3Meniét B mpuioxenun 1.1 k

paboueit mporpamme.




3.2.2 TemaTtnyeckuii TUIaH 1O 3a04HON (hopMe 00ydeHUs pa3MeIIéH B MpuokeHuu 1.2 x
paboueit mporpamme.

3.3 CoaepxaHue TUCHUNIHHBI

Tema 1. BBoanasi yacth

3HaveHue W 3a7a4d Kypca MaTepuajioBelieHue. Poiib MaTepualioB B COBPEMEHHOM TEXHUKE.
Kpurtepun oneHku u BbIOOpa MarepuaioB. PabOThI OTEUECTBEHHBIX M COBPEMEHHBIX YUYEHBIX B
obyacTu MatepuanoBefeHusl. MarepuanoBeieHUe, KaK HayKa, U3ydaroliasi CBOWCTBa MaTEpUajIoB B
CBSI3U C UX COCTAaBOM U cTpoeHueM. Kiraccudukamms marepuanos.

Tema 2. ®U3uKO-MeXaHUYeCKHe CBOMCTBa MaTepuaioB. CTpoeHHe MaTepuasioB

Crpoenue wmarepuasioB. OCHOBHBIE TOHSATHS O CBOWCTBaX MaTepUAIOB. ATOMHO-
KPUCTAJUIMYECKOE CTPOECHHUE METAJUIOB, H30TPONMsS, AHMU30Tpomus, KBasuuzorponus. Ilytu
MOBBIIICHHS IPOYHOCTU MeTaUI0B. KpucTanmuzaius MeTaioB epBUYHAs U BTOPUYHAS.

Tema 3. Teopusi crniiaBoB

[TonsiTust o crutaBax. TBepable pacTBOPBI, MEXAaHUYECKUE CMECH, XUMUYECKHE COCTUHEHUS.
JuarpamMmma COCTOSHUSL  KE€JIE30-LIEMEHTUT. XapaKTepUCTHUKU KOMIIOHEHTOB. CTpyKTypHBbIE
coctapisifone U (aspl Ha Juarpamme xkene3o-uieMeHTUT. Kiaccudukanus craneid mo crnocoOy
IIPOM3BOJICTBA, HA3HAYEHHIO U Ka4ecTBY. MapKUpOBKa yriepoaucThix craieid. YyryHsl ¢ rpadurom,
nosioBUHYAThIe U 6enbie. CTPYKTypa, CBOICTBA, 00JIaCTH IPUMEHEHHS U METO/IbI MTOJIYUYEHHUS CEPhIX,
KOBKHUX W BBICOKOITPOYHLIX YYTI'YHOB. MapKI/IpOBKa YyTYHOB.

Tema 4. Tepmuueckass 1 XMMHKO-TepMHUYecKasi 00padoTka

Bunsl tepmuueckoit o6pabotku craneid. IIpeBpamenus npu HarpeBe crtanu. Poct 3epHa
ayCTEHHUTAa, HACJIEICTBEHHOE U IENCTBUTENIBHOE 3¢pHO B cTain. [leperpes u nepesxor. IIpeBpamenne
ayCTEHUTa IIPU HEMNPEPBIBHOM OXJAXKIACHUHM. JlparpaMMa HM30TEPMHUYECKOTIO MPEBPALCHUS
aycrenurta. llepnutHoe mnpeBpamieHue. MapTeHCUTHOE NPEBpallleHMe M €ro OCOOCHHOCTH.
[TpeBparieHue npu OTIYCKE, CTPYKTypa U CBOMCTBA CTaJIM NpH oTIycKe. OTmyckHast XpynkocTs I u
IT pona.

[TpokanuBaeMOCTh M 3aKaJMBAEMOCTh CTalM, (PAKTOPbI BIMSIOIIME HAa MPOKAIMBAEMOCTH:
BIMSIHUE JIETUPYIOIIUX JJIEMEHTOB, pa3Mepa 3€pHa ayCTEHUTAa, HEPACTBOPUMBIX KapOWIOB U
BKJIIOUEHUI. MeToMKa ONpeesIeHNs] KpUTHYECKOIO JUaMeTpa 1o AuarpaMMe pOKaInBaeMOCTH.

®u3nyeckue OCHOBBI XHMHUKO-TEPMHUYECKON 00paboTkH, NOHATHE O Kod(hduLreHTe
muddy3un. Buabl XuMHUKO-TepMHUUECKOH 00pabOTKH

Tema 5. KoHCTPYKIMOHHBIE M HHCTPYMEHTAJIBHBIE MaTepHAJIbI

Knaccudukanus nerupoBaHHBIX CTajedl MO CTPYKType B HOPMAJIM30BAHHOM COCTOSTHUU
(mmarpamMma [I'mite). MapkupoBKa JETHpPOBAaHHBIX CTajled, MX MNPEUMYIIECTBA IO CPAaBHEHHUIO C
yraepoaucThiMU. JledeKTsl JerupoBaHHBIX cTajeil (mudepHbld U3I0M, (PIOKEHBI, OTMYCKHAs
XpynkocTh). OCHOBHBIE TPeOOBaHMS K JETUPOBAHHBIM KOHCTPYKIIMOHHBIM cTaiisiM 1o ['OCT.

HHCcTpyMeHTalIbHBIE YTJIEPOIUCTBIE M JIETUPOBAHHBIE CTANU JUISI PEXKYIIEro MHCTPYMEHTA,
COCTaB, MapKHUpOBKa, TepMHUyeckass o0paboTka M 00JIACTH MpPUMEHEHHs. TBep/ble MOPOIIKOBBIE
CIUIaBBI JJIs pexyiiero nuHcTpymenta. Kepamuka. CBepXTBepAble MaTepuabl.

Tema 6. Ctayu 1 cnJIaBbl ¢ 0COOBIMH CBOMCTBAMU

Bricokonpounslie cTamu. MapTeHCUTHO-CTapeloie KOHCTPYKIIMOHHbBIE CTaJld, UX COCTaB,
pekuMBbI 00pabO0TKH 1 00macT mpuMeHeHus. CIiiaBbl ¢ 0c000 BBICOKOH H3HOCOCTORKOCTBIO, COCTAB,
MapKHUpOBKa, TepMuyeckas oOpaboTka u oOnacTd mpuMeHeHus. HepikaBeromue XpOMHUCTBIE U
XPOMOHHKEJIEBbIE CTaIM, COCTaB, MapKHUPOBKA, TepMHUUecKas oOpaboTka M 00JacTH MPUMEHEHHUS.



XKaponpounsie ctanu u crutaBbl. OCOOEHHOCTH MOBEICHHS CTAIM IPU HAarpy3Kax B 00J1aCTH BEICOKUX
TEMITEpaTyp, HpeaeN TUTEIbHOW MPOYHOCTH, MPEaes MON3y4ecTd. THIOBbIC CILIaBbI, COCTAaB,
CTPYKTypa, TepMooOpaboTKa, cBOHCTBA H oOsactu mnpumeHeHus. CIaBel ¢ 3aJaHHBIMHU
bu3HUeCKUMHU cBOMCTBAMU. MarHUTOMSTKHE U MATHUTOTBEPbIC CIUIABBI.

Tema 7. LIBeTHbIE METAJJIBI U CILIABBI

Meny u ee cBoiictBa. JlaTyHu, OpOH3BI OJIOBIHHUCTBIC, KPEMHHUCTHIE, AIIOMUHUEBBIC,
OepuIIIIOBBIC; COCTaB, o0nacTu npuMeHeHus. CIuiaBpl CBHMHIIA W OJi0oBa. baOOWUTHI, CBUHIIOBUCTHIC
OpOH3bI, AJIOMUHUEBBIC MOAIIMITHUKOBBIC CIUIaBbl ISl JBUTATEIC BHYTPEHHErO CropaHws,
TPUMETAJUTMYECKHUE TTOAIIUITHUKA. AJIFOMUHUN M €ro CBOMCTBA. JInTelHbIe allOMHMHHUEBBIC CILJIABHI,
obnacTu mpuMeHeHus. JIopalFOMIH, COCTaB, PEXUM TEPMHUECKON 00pabOTKH, CBOWMCTBA, 00JIACTH
MIPUMEHEHUS.

Tema 8. KoMno3uunoHHbIe MaTEePUAJIBI

Knaccugukanusi KOMIIO3MIMOHHBIX MaTepHalioB. PacripenerneHue HanpsHkKeHUH MEXITY
MaTpuLel u HanoaHuTeneM. CxeMbl apMupoBanus. Kputudeckast niuuHa BojaokHa. OCHOBBI pacueTa
CBOMCTB KOMIIO3MLIMOHHBIX MAaTEpHalOB. Buapl MaTpull M HANOJHUTENEW KOMIIO3WIIMOHHBIX
MaTEepUaJOB.

Tema 9. Hanomartepuasbl

OOmass xapakTepucTHka. l'eomeTrpuueckue mapameTpbl HaHodacTul. McTopuueckue
npennocbulku. KosionaHas XMMHsA Kak IPapoIUTENIb HAaHOTEXHOJOTMHU. M3MenpueHue dvacTui.
Crenenp pucnepcHoctd. Kputnyeckuil auamerp HaHowactull. JlucnepralMoHHbI croco0
HOJY4YEeHUs JAMUCIEPCHBIX YacTul] BeuiecTBa. KOHEHCAMOHHBIA CIOCO0 MOJIyuYeHHs! JUCIIEPCHBIX
YyacTUIl BellecTBa. TEepMHUHBI «CBEpXY-BHM3» U «CHHU3Y-BBepx». HaHOOOBEKTHl cemelicTBa
dymiepenoB. Dunodymnepensl. HanotpyOku. I'paden. Actpanensl. TexHuuyeckoe HprUMeHEHHE
HaHopa3MepHbIXx uacTull. CopOentbl. CeHcopbl. Ilnenku. Owmwurrepsl. CBEpXIPOBOIHUKH.
XVMMHYECKHME CBOMCTBA HAHOYAaCTUL. MAaIIMHOCTPOUTENbHOE NPUMEHEHHWE HAHOYACTHII.
MenuuuHcKOe pUMEeHeHre HaHoyacTull. HanosmekTponuka.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. JlaGopaTopHbIe 3aHATUS

JIaboparopHuoe 3ansaTre Nel «MakpoaHanus craieii»

JlabopaTtopHoe 3ansaTre No2 « MUKpOaHaIu3 CTaei

JIaboparopHoe 3aHsaTHE No3 «YTIepOAUCThIE CTATI)

JlaboparopHoe 3ansTre Ned «HyryHbI»

JIaboparopHoe 3aHsaTHE NoS5 «3akanka U OTIYCK yTIAePOAUCTON CTAH
JlabopaTtopHoe 3ansatue Ne6 «IIpokanuBaeMocThb cTajeii»
JlaboparopHoe 3aHsaTHEe No7 « XMMHKO-TepMHUYecKasi 00padoTKay
JlabopaTtopHoe 3anstre No9 «JlerupoBaHHbIe CTATH

JIaboparophuoe 3ansaTHe Nel0 « KoMImo3uIIMOHHBIE MaTepUAIIBD)

3.5 TemaTnka KypcoBBIX POEKTOB (KypCOBBIX pador)
KypcoBbie paboThI 110 TaHHOM JUCIUILIMHE HE MPEAYCMOTPEHBI.



4, Y4eOHo-MeTOoAMYecKOe U MHPOPMALIHOHHOE 00ecIieYeHHe

4.1  OcHoBHasi IuTEpaTypa

1. MarepuanoBenenne. Y4eOHUK TSl CTY. BhICII. y4eO. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarennbctBo Akagemus, 2011, 400 c.

4.2  JlonmoJHUTeJbHAsI JUTepaTypa

1. MarepuanoBenenre. YueOHUK 1711 By30B / o peaakuuent b. H. Apzamacosa, I'. T
Myxuna / Ap3amacoB b. H., Makaposa B. 1., Myxun I'. I'. u ap. — M. : u3garensctBo MI'TY um.
H. D. baymana, 2001, 648 c.

2. Teopwus crutaBoB. Metoandeckue ykazanus / mon pegakuueii I'. M. Bonkosa — MI'TY
«MAMM», 2005.

3. Tepmuueckast oOpaboTka craneit. Meronudeckue ykasanus / mox peaakmueit I'. M.
Bonkopa — MI'TY «MAMMN», 2008.

4. MammHOCTpOUTENbHBIE MaTepHalibl. MeTouueckne yka3anus / moj pepakuueit I'. M.
Bonkopa — MI'TY «MAMMN», 2003.

5. Beibop cmmaBoB. Meronudeckoe mocodue / moxa pepakmuei I'. M. BosikoBa — M.: MI'TY
«MAMM», 2009.

6.00bpeMHBIC HAHOMaTepHaibl. YdeoHoe mocooue / I'. M. Bonkos — M.: KHOPVYC, 2011,
168 c.

4.3  DjekTpoHHbIE 00pa3oBaTelbHbIE PeCyPChl

[IpoBenenue 3aHATUHN U aTTECTAlMil BO3SMOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM
CHCTEeMbl ITUCTaHIMOHHOTO oOyuenus yHuepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii AIeKTPOHHBIX 00pa3oBaTesIbHBIX pecypcoB (DOP) no BceM paszzgesiaM IporpaMMbl:
Hazpanne ODOP Ccpuika Ha Kypc

Marepuanoseneane 1 TKM https://online.mospolytech.ru/course/view.php?id=5927

4.4  JluneH3MOHHOe W  CBOOOJHO  pacHpocTpaHsieMoe  IPOrpamMMHoOe
o0ecneyeHue

Ne HaumenoBa | Pazpa6oruyux I10 | JocTynHocTh Ccbuika Ha Equnblii peectp
HHE (mpaBooOJiagares1 | (IMUEH3MOHHOE, | POCCHMCKHMX IPOrpaMm AJst
b) ¢B00OTHO 9BM u B/l (npu naanumnu)
pacnpocTpaHsieM
oe)
1. MoiitO¢puc | OO0 "HOBBIE JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'MN" 75

45 CoBpemenHble npodeccHoHabHbIe 0a3bl TaHHBIX U UHPOPMAIMOHHBbIE
CIIPABOYHbIE CHCTEMbI

Ccpuika Ha
Ne HanmeHoBaHue JocTynmHocTh

pecypc



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

NudopmanuoHHoO-cIpaBOYHbIE CHCTEMbI

1. | Andopmauuonnbie pecypest CeTH | pen /1 www.consultant. ru JIOCTYIIHO
Koncynbrantllimroc
DIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanpb https://e.lanbook.c JlocTymHa B ceTH
1. om/ Hutepuer 6e3
OTpaHUYCHUUN
IPR Books https://www.iprbo JlocTymiHa B ceTH
2. okshop.ru/ UnrepHer 6e3
OTpaHUYCHU N
IIpodeccnonanbubie 0a3bl JAHHBIX
baza naHHBIX Hay4HOM http://www.elibrary.ru JlocTymHO

1. | snexrponnoii GubIHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHO
NOJIUTEeMaTHIecKas peepaTUBHO-
2. | Gubnuorpaduyeckast
MHAYKOMETPHUYECKas
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MarepuajJibHO-TEXHHYECKOE O0ecreyeHue
Howmep Ob6opynoBanue
ayJIUTOPUHU
1313 HoyT0yk, npoektop, 3kpaH
6. MeToauyecKue peKOMeHAANNHU

6.1 Meroanyeckne peKOMeHAAIUN /ISl MPeNnoaaBaTeJis M0 OPraHnu3anuu
o0yueHus

6.1.1. IlpenonaBarenb OpraHusyer TMpenoJaBaHWe TUCHUIUIMHBI B COOTBETCTBUU C
TpeboBanusimu "[lonoxkeHuss 00 opraHu3anuu 00pa30BATEIHLHOrO Ipolecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinanax", yTBepKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHH TpEINoIaBaTeNlb JOBOIMT JO CBEJCHUS CTYJICHTOB COJEpIKaHUE
paboueil mporpammel auctumiuHsel (PITJ]) u mpemocraBiseT BO3MOXKHOCTh O3HAKOMJICHHS C
IPOrpamMMoil.

6.1.3. IIpenoaBaTens 0cOOEHHO OOpaIaeT BHUMaHUE CTYICHTOB Ha:

- BUJbl U (OpPMBI IIPOBEIEHUS 3aHATHH MO JUCLUIUIMHE, BKIIOYAs MOPSJIOK MPOBEICHMS
3aHATUI C MPUMEHEHUEM TEXHOJIOTUH JHUCTAaHIIMOHHOTO OOYYEHHUS U CHCTEMBl JHCTAHIIMOHHOTO
o0yuenust yausepcuteta (CJIO mocnonurexa);


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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- BUJBI, COJACpXAHWE M TMOPSAOK INPOBEACHHUS TEKYLIET0 KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPE/CTB;

- (hopmy, coziepKaHue U MOPSAOK MPOBEIEHHS TPOMEKYTOYHOM aTTECTAIlMM B COOTBETCTBHH
¢ ()OHI0M OLICHOYHBIX CPEACTB, NpeaycMoTpeHHbIM PI1/I.

6.1.4. JloBomguT OO0 CBEOCHHA CTYACHTOB TpauK BBIIOJIHEHUS YYeOHBIX paboT,
npeaycMoTpeHubix PIT/I.

6.1.5. HeoOxomumo ¢ camMoro Havajga 3aHSATHH PEKOMEHJIOBATh CTYAEHTaM OCHOBHYIO H
JIOIIOJIHUTEIIBHYIO JINTEPATypy U yKa3aTh IyTH JOCTYIIA K HEH.

6.1.6. Brauane uinum B KOHLE CeMecTpa JaThb CIHCOK BOIPOCOB MJii IOJArOTOBKH K
IPOMEKYTOUHOM aTTecTanuy (3K3aMeHy WU 3a4ETY).

6.1.7. Pexomennmyercst ¢akt o3zHakomsieHuss cryaeHtoB ¢ PIIJI u rpadukom paboThI
INUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTYAEHTA B JIMCTE O3HAKOMIIeHUs ¢ cogepkanue PII/I.

6.1.8. llpenonaBarenu, BeAyIIMH JIEKIHOHHBIE W MPAKTHUYECKUE 3aHATHS, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKUH IUIaH MPAKTHUECKUX 3aHATHH, HCIIOJIB30BaTh EIUHYIO CHCTEMY
0003HaYEHMIA, TEPMHUHOB, OCHOBHBIX IMOHSITHN AUCIUTLTAHBI.

6.1.9. [Ipu moArotoBke K J1a0OPATOPHOMY 3aHSTHIO O TEPEYHIO OOBSBICHHBIX TEM
IPENoJIaBaTel0 HEOOXOAUMO YTOUHHUTH IUIAH UX MPOBEAEHUs, NMpOoAyMaTb (OPMYJIHUPOBKU U
coJiepKaHue y4yeOHbIX BOIIPOCOB, BRBIHOCUMBIX Ha 00CYXk/I€HUE, 03HAKOMHTBCS C IEPEYHEM BOIIPOCOB
10 TEME CEMMHapA.

B xozme cemmHapa BO BCTYNMHUTEIBHOM CIIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEMHMHAPCKOTO 3aHITHA, ONPEACTUTh MOPSI0K €ro MPOBENEHUs, BpeMs Ha OOCYXKIEHUE KaKIOro
yuebHoro Bompoca. [IpuMeHsss (QpPOHTaNIBHBIA ONPOC JaTh BO3MOXHOCTh BBICTYIIHTH BCEM
CTYACHTaM, IPUCYTCTBYIOIIUM HA 3aHSATHH.

B 3akimrounTensHON YacTH CEMHUHAPCKOTO 3aHATHUS CIIEIyeT OJBECTH €r0 UTOTH: AaTh OLICHKY
BBICTYIIJICHUI KaXKJIOTO CTYACHTA M y4eOHOM TPYIIIHI B IIETIOM. PacKphITh MOI0KUTEIBHBIE CTOPOHBI
U HEJIOCTAaTKU MPOBEIEHHOI'0 CEMMHAPCKOro 3aHATHs. OTBETUTh Ha BOMPOCHI CTY/IEHTOB. BbinaTh
3a[JaHus TSI CAMOCTOSITENTbHOW Pa0OTHI IO TTOJITOTOBKE K CIEAYIOUIEMY 3aHSTHIO.

Bo3MoxHO npoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CUCTEMBbI JUCTaHIMOHHOro oO0yueHus yHuBepcurera (CHO-LMS). [lopsnox mposeneHus padboT B
JUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTAEIbHBIMU PACHOPSIKEHUSMH MPOPEKTOpa IO
y4eOHOM paboTe u/Wiu IIEHTPOM y4eOHO-METOINUECKOU PabOTHI.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4aIOUIUXCSI TI0 OCBOEHHIO M CIUTITHHBI

6.2.1. CTyaeHT ¢ caMoro Havajia OCBOCHHUS JTUCIHATLINHBI TOJKEH BHUIMATEIIBHO 03HAKOMUTCS
¢ paboueii mporpaMMoi JUCIHUILTUHBL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ul ceOsi rpaduK BHIMOIHEHUS y4eOHBIX padoT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHU ApYyrux IUCIHUIUIMH, M3y4YaeMbIX B TEKYILIEM
ceMecTpe.

6.2.3. [Ipu mpoBeneHNH 3aHATHIA W MPOIEAYpP TEKyIIeH W MPOMEKYTOUYHOW aTTECTAI[H C
UCITOJIb30BAaHUEM HHCTPYMEHTOB HH(OPMAIIMOHHON 00pa3oBaTenbHON cpeapl AMCTAaHIIMOHHOTO
oOpa3oBanus yHuBepcureta (LMS MocmomuTexa) Kak BO BpeMs KOHTaKTHOW pPabOTHI ¢
npernojiaBaTeseM, Tak U BO BpeMs CaMOCTOSTENbHOW paboThl CTYJIEHT JOJKEH 00eCleduTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAaHLMOHHOTO MOJKIIIOUYEHUS K CHCTEMaM JAMCTaHIHOHHOIO
oOyuenus. [Ipy OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYIHTh CHUTYallMI0 C IIperojaBaTesieM
JTUCIUTUIAHBI.

6.2.4. CamocrostenbHas paboTa SBISETCS OAHMM U3 BUAOB Yy4yeOHBIX 3aHsTui. Llensb
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOCHHE CTYAEHTaMH BOIPOCOB, PACCMAaTPUBAEMBbIX B
IIPOLIECCE U3YUEHUS TUCLUIUINHBI.

Buapl BHEayIuTOPHOI CaMOCTOSATEILHON paOOTHI:
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- CaMOCTOATCIIbHOC U3YUYCHUC OTACIbHBIX TCM IUCHHUIIIINHBI;

- IOJITOTOBKA K JICKIIHOHHBIM 3aHATHSIM;

- IOATOTOBKA K CCMUHApaM U NPAKTUYCCKHUM 3aHATUAM

JI71s1 BBITOJTHEHUS JTF000T0 BH/Ia CAMOCTOSATEILHON PabOThl HEOOXOIUMO MTPOMTH CIICYIOIINE
9TaIbI:

- OTIPE/ICIICHUE 1IETM CAMOCTOSATEIILHON pabOoThI;

- KOHKPETU3allKs TI03HABATCIILHOW 3a/1auHu;

- CAaMOOIICHKA TOTOBHOCTH K CaMOCTOSTEIbHOM paboTe;

- BBIOOP a/IGKBaTHOT'O Ccrioco0a JeWCTBHS, BEIYLIETO K PEIICHHUIO 3a1a4H;

- IJIAHUPOBAHKE PAOOTHI (CAMOCTOSITEILHOM MITH C TOMOIIBIO MPETIOIaBaTEs) Hall 3aJ[aHUCM;

- OCYILECTBIICHHE B IIPOLIECCE BBIMOJHEHUS CAMOCTOSTEIBLHON pabOThl CaMOKOHTPOJIS
(MTPOMEKYTOYHOTO U KOHEUHOT'0) PE3yJIbTaTOB PabOThI, U KOPPEKTHPOBKA BBHIIOJHEHHSI PA0OTHI;

- pedutekcus;

- IPE3EHTAIUS] CAMOCTOSITEIIbHOU PabOTHI.

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00y4eHUs!
I[Hﬂ KOHTPOJIA YCIICBACMOCTH U KQ4YC€CTBAa OCBOCHUA JUCHUITIIIMHBI HaCTOﬂHICﬁ HpOFpaMMOﬁ

IIPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TEKYIUN KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalus (IK3aMEH).

7.2 lllkana u KpUTEPUHN OLEHMBAHUS Pe3yJIbTATOB 00y4eHHs NIPH
NPOBeIeHUH MPOMEKYTOYHOM aTTecTAluN

IIIxana oneHUBaHUsA Kpurepun ouennBanus

BrIimonHeHs! Bce BUBI yUeOHOM paboThI, IPeAyCMOTPEHHbIE yUeOHBIM
w1aHoM. CTyJIeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHWUW, YMEHUH,
OTan4HO HaBBIKOB TPUBEACHHBIM B TaONMIaXx T[OKa3aTensiM, OINEepUpyeT
PUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSMHU, HABbIKAMU, IPUMEHSET UX B
CUTYyalUsAX MOBBILIEHHOHN CII0KHOCTH.

BrinonHens! Bce BUbI y4eOHOUM pabOThI, IPEeIyCMOTPEHHbIE YUeOHBIM
wi1aHoM. CTyJIeHT IEMOHCTPUPYET COOTBETCTBME 3HAHMW, YMEHHUH,
HaBBIKOB TIPUBEJEHHBIM B TaONMIAX IIOKa3aTessIM, OIEpUpYeT
npuoOpPETEeHHBIMU 3HAHUSAMH, YMEHUSAMH, HaBbIKAMHU, IPUMEHSET UX B
CUTyalUaX OOBIYHOU CIIOKHOCTH. [Ipy 3TOM MOTryT OBITH JOMYIIEHBI
HE3HAUUTENIbHbIE  OIIMOKM,  HETOYHOCTH,  3aTPyJHEHHS  IpH
AQHAIUTUYECKUX OIEepalusX, NepPeHoce 3HAHUN M YMEHUH Ha HOBBIE,
HECTaH/IapTHbHIE CUTYaLUH.

Xopo1o

BhINOJIHEHEI BCe BUBI y4eOHO pabOoThI, IIPENyCMOTPEHHBIE YUEOHBIM
ninaHoM. CTylEeHT JeMOHCTPUPYET HENOIHOE COOTBETCTBHE 3HAHMIA,
YIOBNETBOPUTENLHO | yyienpii, HABBLIKOB NPHBEAEHHBIM B  TaGJMLAX — [OKA3aTelsM,
IIOHYCKaIOTCH 3HAYUTCIIBHBIC OH_H/IGKI/I, HpO}IBJI}IeTCH HEOOCTATOYHOCTHb
3HaHWH, 10 psALy TOKa3aTene, OOydJaronuiicss HCHBITHIBACT
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SHAYUTCJIBHBIC 3aTPYAHCHUSA IIPU OINCPHUPOBAHHWU 3HAHUAMU IIPU HUX
IEPECHOCE HAa HOBBIC CUTYallUH.

He Bbmomnen oaumH wuaum  Oonee BHAOB y4eOHOH  paboOTHI,
MPEeyCMOTPEHHBIX pabodeid mporpaMMmoi aucuuiinHbl. CTyaeHT
JIEMOHCTPHUPYET HEMOJHOE COOTBETCTBHE 3HAHWH, YMCHH, HABBIKOB
MIPUBEICHHBIM B Ta0JIMIIaX MMOKA3aTeNsAM, JOMYCKAIOTCS 3HAYUTEIbHBIC
OIMOKH, IPOSBIIAETCS OTCYTCTBHE 3HAHUHN, YMEHUH, HABBIKOB TI0 PSAIY
MOKA3aTeJIeH, CTYJACHT WUCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYIHEHUS TPU
ONEPUPOBAHUYU 3HAHWSMU U YMEHHUSMH TPU MX MEPEHOCE HAa HOBBIC
CUTYAIIHH.

He ynosnerBopuresbHO

7.3 OueHouyHbIe CpeCTBA

7.3.1. Texyuuii KOHTPOIb

Btz paGots! dopma OTYETHOCTH U TEKYILETO

KOHTPOJISI

JIaGopatopHbie paboThI (TIepeueHb OdopmiteHHBIE OTYETHI (3KypHaIT) Ta00PaTOPHBIX

1a0b0paToOpHBIX pabOT MPECTABIIEH B II. paboT, npeaycMOTpEHHBIX paboueil mporpaMmon

3.4.1) JUCUHUIIMHBI C OTMETKOU MpenoaaBaTest
«3a4TEHO», €CIIU BBINOJIHEHbBI U 0(OPMIICHBI BCE
paboTHI.

Kontponbnas padota (nmpumep 3aganuii B | [IlucbMeHHBIE OTBETHI Ha 3aJ]aHUsI KOHTPOJIBbHON

NPUIIOKESHHH 2) paboThl, MPEeIyCMOTPEHHOM paboueit
MPOTPAMMOMN AUCHUILIMHBI C OLIEHKON
IIPENnoAaBaTesisl He HUKE «YAOBIECTBOPUTEIBHO.

TecTbl (MpUMeEpbI TECTOBBIX 3aJaHUM IIpaBunbpHBIE OTBETHI ABA BOIIPOCA U3 TPEX B

[PEJ/ICTABICHBI B PHIIOKEHUH 2) OJIHOM M3 BapUaHTOB TECTA.

7.3.2. TIpomMexxyToUHas aTTeCcTaIus

[IpomexyTouHas arrectanusi - (PK3aMeH) MPOBOJUTCA MO OwmieraM B YCTHOH Qopme.
PermaMeHT mpoBeieHHS aTTeCTAINH:

- BpeMsl IJ1s1 TOATOTOBKM OTBETA Ha BOIPOCHI He Oonee 40 MuH.;

- BpeMsi Ha OTBET Ha 3a/IaHHbIe BOIIPOCHI He Oonee 10 MuH.

buiet cocTouT U3 Tpex TEOPETUIECKUX BOTIPOCOB.

[TepeueHs BOMPOCOB K SK3aMEHY MPHUBEICH B MPHIIOKEHUHU 2 K paboyeil mporpaMme.




[Ipunoxenne 1.1
TemaTuueckuii NJIaH TUCHUIIMHBI «MaTepuajioBeieHne» 10 HANPABJIEHUIO OATOTOBKH
15.03.01 «MammHOCTpOEeHHE)
(bakamaBp)

Buabl yueOHoii padoThl, dopm
BKJII0OYAsl CAMOCTOSITEJIbHYIO Buabl camocrosiTe/ibHON padoThI bl
padoTy CTyIEHTOB, CTY/ICHTOB arrecT

Pasznen
U TPYA0EMKOCTh B 4acax anun

Heneasn

Cemectp
ceMecTpa

n/n
J lg:/ Jlag | CPC | KCP | K.P. | K.IIL. | PTP | Pedepar | K/p [ D | 3

BBoaHas yacTh.
3HaveHHe U 3a7a41 Kypca 3
marepuaioBeqeHue. Poib
MaTepHaJIOB B COBPEMEHHOU
TexHUke. Kpurepun oieHKu u
BbIOOpa MaTepuaoB. PaboTsl
1. | OTeuecTBEHHBIX U COBPEMEHHBIX 1 2 6
YYEHBIX B 00J1aCTH
MaTepUaIoBEICHUS.
MarepuanoBeeHue, Kak HaykKa,
M3y4arollas CBOMCTBa MaTepHalloB B
CBSI3H C UX COCTaBOM U CTPOEHHUEM.
Knaccugukaius Mmarepuaos.

Tema 2. ®U3UKO-MeXaHUYECKHE
CBOICTBAa MAaTEePHAJIOB. 3
CTpoeHue MaTepruaioB

Crpoenue matepuasioB. OCHOBHBIE
MIOHATHS O CBOMCTBaxX MaTEpPUasOB.
ATOMHO-KPUCTAINIMYECKOE CTPOECHUE
METAJJIOB, U30TPOIHS, AaHU30TPOIIHS,
kBazun3orponus. Iyt moBbieHus

2-3 4 6
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MMPOYHOCTU MCTAJIJIOB.
KpI/ICTaJ'IJII/I3aHI/IH METAaIJIOB
NepBrUYIHadg U BTOpHUYIHAA.

Jlabopamopnoe 3ansamue no meme
«Maxkpoananuz cmanei»

Jlabopamopnoe 3awsmue no meme
«Muxpoananuz cmaneuy

Teopus cnjiaBos.

ITonsTus o cnnaBax. Teepbie
pacTBOpPbI, MEXAaHUYECKUE CMECH,
XUMUYECKHE COCANHEHUS.
JuarpamMma cocTOsIHUS Kene30-
LIEMEHTHT. XapaKTepUCTUKHU
KOMIIOHEHTOB. CTpYKTypHbIE
cocTapJsitonye u ¢as3bl Ha
JUarpaMMe >KeIe30-1eMEHTUT.
Knaccudukanus craneit mo cnocooy
[IPOU3BOJCTBA, HA3HAYEHUIO U
KauecTBy. MapkupoBKa
YIJIEPOIUCTBIX cTanel. YyryHsI ¢
rpaduTom, MoJIOBUHYATHIE U OeJbIE.
CrpykTypa, cBOicTBa, 061aCTH
NPUMEHEHHUS U METObl IOJTyUEHUS
CEPBIX, KOBKUX U BBICOKOIPOYHBIX
YyTryHOB. MapKupOoBKa YyT'yHOB.

Jlabopamopnoe 3aunamue no
meme «Yanepooucmoele cmanuy

Jlabopamopnoe 3auamue no
meme « Yy2ynvi»
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Tepmuyeckasi ¥ XUMHKO-
TepMHuUyecKasi 00padoTKa.

Buner Tepmudeckoit 06paboTku
cranei. [IpeBpaiiieHus npu Harpese
cranu. Pocr 3epHa aycTenura,
HACJIEJICTBEHHOE U JIEHCTBUTEIILHOE
3epHO B ctanu. [leperpes u
nepexor. [IpeBpaiienue ayctenura
IIPU HENIPEPHIBHOM OXJIAXK/ICHUU.
Juarpamma U30T€pMHUECKOrO
IIPEBpALCHUs] ayCTEHUTA.
[lepnutHOE NpeBpalieHUeE.
MapTeHcUTHOE NPEBPALLEHUE U €TI0
ocobennoctH. [IpeBpaienue npu
OTIIyCKE, CTPYKTYypa U CBOMCTBA
cTayu npu otiycke. OTmyckHas
xpynkocts [ u Il pona.
[TpokanuBaeMocThb 1
3aKaJIMBaeMOCTh CTaJU, PaKTOpPHI,
BIIUSIOLINE HA TPOKAJIMBAEMOCTD:
BJIMSTHUE JIETUPYIOIIUX 3JIEMEHTOB,
pa3Mepa 3epHa ayCTEHUTa,
HEPAaCTBOPUMBIX KapOUI0B U
BKJIFOUeHHH. MeToauka
oTpezieNieHUs: KpUTHUECKOT O
JUaMeTpa 1o Juarpamme
MIPOKAJIMBAEMOCTH.

PU3NYECKNE OCHOBBI XMMHKO-

TEPMHUECKON 00pabOTKH, TOHATHE O

kodpuumente quddy3un. Buabt
XUMHUKO-TEPMHUECKON 00paboTKI

6-10
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Jlabopamopnoe 3anamue no meme
«3akanka u omnyck yenepooucmou
cmanuy

Jlabopamopnoe 3auamue no meme
«Ilpoxanueaemocms cmaneii»

Jlabopamoproe 3anusimue no meme
«Xumuxo-mepmuyecxas
obpabomkay

KoncTpykuuoHHble U
HHCTPYMEHTAJIbHbIE MATEPHAJIbI.
Knaccugukarus nerupoBaHHbIX
CTaJIel o CTPYKTypeE B
HOPMAaJIM30BaHHOM COCTOSIHUU
(nnarpamma ['uiie). MapkupoBka
JIETUPOBAHHBIX CTAJIEH, UX
MPEUMYIIIECTBA [0 CPAaBHEHUIO C
yraepoaucTbiMi. JledekTs
JIETUPOBAHHBIX cTane (mudepHsIit
U3JI0M, (pJIOKEHBI, OTITyCKHAS
XpynKocTh). OCHOBHBIE TPEOOBAHUS
K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM
ctasam o 'OCT.
HHCTpyMEHTANIBHBIE YTIIIEPOAUCTHIE
U JIETUPOBAaHHBIE CTAJIN JJIs
PEXYILET0 HHCTPYMEHTA, COCTAB,
MapKUpPOBKa, TEPMHUUECKAs
00paboTka U 06JaCTH IPUMEHEHHSI.
TBep/ible MOPOIIKOBBIE CIUIABBI IS
pexyiiero nacrpyMenTa. Kepamuka.
CBepXxTBepble MaTEpUAIIBI.

11-12
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Jlabopamopnoe 3anamue no meme
«Jlecuposannvle cmanu»

Craim u cmiaaBpl € 0COOBIMU
CBONICTBAMH.

Bricokomnpounbie CTaju.
MapreHcuTHO-cTaperoue
KOHCTPYKIIMOHHBIE CTAJIM, UX COCTaB,
pekKUMBI  00pabOTKM W 00JacTH
npumenenud. CmnaBel ¢ 0c000
BBICOKOM HU3HOCOCTOMKOCTBIO,
COCTaB, MAapKHUpOBKA, TEpMUYECKas
00paboTka u 00JacTH NMPUMEHCHHS.
Hepxageromue XPOMUCTBIE u
XPOMOHHKEJIEBbIE  CTajd, COCTaB,
MapKUpPOBKa, TepMUYeCKas
00paboTka U 00JacTH MPUMEHEHHMS.
JKaponpounsie cTaqu #  CIUIABHL
Oco0eHHOCTH TIOBEACHUS CTalH MPHU
Harpy3kax B OO0JacTH BBICOKHX
TeMIeparyp, Mpeaen JUIMTEIbHOU
IPOYHOCTH, TpeAes] MOJ3Y4ECTH.
Tunossle CILJIABHI, COCTaB,
CTPYKTYpa, TepMOOOpaboTKa,
CBOMicTBa M 00JaCTH HPUMEHEHUS.
CmnaBsl ¢ 3alaHHBIMH (QU3HUYECKUMU
CBOWMCTBaMH. MarHuToMArkue H
MarHUTOTBEP/IbIC CILIABHI.

13-14

LiBeTHBIE MeTA/LIbI U CILJIABBI.
Mens u ee cBoucrBa. JlatyHmy,
OpOH3bI OJIOBSHUCTHIE, KPEMHUCTHIE,
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ATIOMUHHUEBBIC, OCPUILIOBBIC; COCTAB,
obnactm  npuMmeHeHus.  CruraBbl
CBUHIIAa H  OJOBa. bab0ouThI,

CBUHIIOBHUCTEIC OpOH3HI,
aIIFOMHHUCBEIC IO AIIMITHHKOBBIC
CIIJIaBBI JUTSE JIBATATEIICH
BHYTPEHHETO CropaHusi,

TPUMETAUTMYECKUE  TTOIIUITHUKH.
AMOMUHUH W €ro  CBOWCTBA.
JluteiiHple AIFOMUHUEBBIC CILIABBI,
obnactu npumeHenus. [{ropattoMuH,
COCTaB, pPEeKUM TEPMUYECKOH
00paboTKH,  CBOWCTBa, oOONacTH
NPUMEHCHUSI.

Kommno3uumonHbie MaTepuabl
Knaccudukanmst KoMIO3UITMOHHBIX
MarepuasioB. Pacripenenenue
HaIPSOKEHUN MEX1y MaTpuLEeH U
HanonHuTeneM. CXeMbl
apmupoBanus. Kpuruueckas mimHa
BOJIOKHA. OCHOBBI pacyeTa CBOMCTB
KOMIO3UIIMOHHBIX MaTEPHAJIOB.
Buael maTpuil 1 HaroJHUTENIEH
KOMIO3UIIMOHHBIX MaTEPHAJIOB.

15-16

Jlabopamopnoe 3anamue no meme
«Komno3zuyuonuvle mamepuanvl»

HanomartepuaJibl

OO1m1ast xapaKTepUCTHKA.
I'eomeTpuyeckne mapameTpsl
HaHouacTul. Mcropuueckue
npennocbuiku. Komnonanas xumus
KaK MPapoaUTESIb HAHOTEXHOJIOTHH.

17-18
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N3menbuenne yactul. CreneHb
nucnepcHocTH. Kputnueckuii
JMaMeTp HaHOYACTHII.
JucniepraliiOHHBIN CIOCO0
MOJIyYEHUS JUCTIEPCHBIX YaCTHUII
BellecTa. KoHaeHcallMOHHBIN
CI0co0 MOJIy4YEeHUs] JUCTIEPCHBIX
YacTHll BenlecTBa. TepMUHBI
«CBEPXY-BHHU3» U «CHU3Y-BBEPX)».
HanooObekThl cemeiicTBa
¢bymnepeHoB. DHI0DYIIICPEHBI.
HanotpyOku. ['paden. ActpaiieHsl.
TexHu4eckoe NpUMEHEHUE
HaHOpa3MepHbIX yacTull. COpOEHTHI.
Cencopsl. [IneHku. OMUTTEPHI.
CBepXnpoBOIHUKHA. XUMUYECKHE
CBOICTBa HAHOYACTHII.
MammHOCTpOUTEIBHOE IPUMEHEHHE
HaHOYacCTUll. MeanunHCKOe
MPUMEHEHNE HAaHOYACTHII.
HanosnektpoHnuka.

Bcero yacoB mo jucuMIInHe

36

18

90
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[Ipunoxenue 1.2
TemaTuueckuii NJIaH TUCHUIIMHBI «MaTepuajioBeieHne» 10 HANPABJIEHUIO OATOTOBKH
15.03.01 «MammHoCTpOeHHE»
(bakamaBp)

Buabl yueOHoii padoThl, dopm
BKJII0OYAsl CAMOCTOSITEJIbHYIO Buabl camocrosiTe/ibHON padoThI bl
padoTy CTyIEHTOB, CTY/ICHTOB arrecT

Pasznen
U TPYA0EMKOCTh B 4acax anun

Heneasn

Cemectp
ceMecTpa

n/n
J lg:/ Jlag | CPC | KCP | K.P. | K.IIL. | PTP | Pedepar | K/p [ D | 3

BBoaHas yacTh.
3HaveHHe U 3a7a41 Kypca 3
marepuaioBeqeHue. Poib
MaTepHaJIOB B COBPEMEHHOU
TexHUke. Kpurepun oieHKu u
BbIOOpa MaTepuasoB. PaboTel
1. | OTeuecTBEHHBIX U COBPEMEHHBIX 1 0 8
YYEHBIX B 00J1aCTH
MaTepUaIoBEICHUS.
MarepuanoBeeHue, Kak HaykKa,
M3y4arollas CBOMCTBa MaTepHalloB B
CBSI3H C UX COCTaBOM U CTPOCHHUEM.
Knaccugukaius Mmarepuaos.

Tema 2. ®U3UKO-MeXaHHYECKHE
CBOICTBAa MAaTEePHAJIOB. 3
Crpoenune MaTepuanos
2. | Ctpoenue marepuanoB. OCHOBHbIE 2-3 1 12
MIOHATHS O CBOMCTBaxX MaTEpPUasOB.

ATOMHO-KpPUCTAJIINYECKOE CTPOCHHE
METAJIJIOB, U30TPONUS, aHU30TPOIIHUS,
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kBazuusorponus. Ilytu nossieHus
IIPOYHOCTH METAJUIOB.
Kpucramnmsanus MeTamios
IIEPBUYHAs U BTOPUYHASL.

Jlabopamopnoe 3ansamue no meme
«Maxkpoananuz cmanei»

Jlabopamopnoe 3anwsamue no meme
«Muxpoananuz cmaneu»

Teopus cIIaBOB.

ITonsTus o cinasax. Teepable
pacTBOPBI, MEXaHUYECKHE CMECH,
XUMUYECKHUE COEANHEHUSI.
JuarpamMma cocTOsIHUS Kene30-
LIEMEHTHT. XapaKTepUCTUKHU
KOMITOHEHTOB. CTpYKTypHbIE
cocTapJsitonye u ¢as3bl Ha
JarpaMMe JKeJe30-1EeMEHTHT.
Knaccudukanus craneit mo cnocody
IIPOU3BOJCTBA, HA3HAYEHUIO U
KauecTBy. MapkupoBKa
YIJIEPOIUCTBIX cTanel. YyryHsI ¢
rpaduTom, MoJI0BUHYATHIE U OebIe.
CtpykTypa, CBOHCTBA, 00JIaCTH
MIPUMEHEHUS ¥ METObI TTOJTYICHUS
CEPBIX, KOBKUX U BBICOKOIIPOYHBIX
YYyT'YHOB. MapKHUpOBKa YYyT'YHOB.

4-5

12

Tepmuuyeckass U XMMHKO-
TepMHuYecKas 00padoTka.

Bunel repmudeckoit o00paboTku
craneil. [IpeBpamenus rnpu Harpese
ctayii. Poct 3epHa aycTeHuTa,

6-10

12
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HACJIEICTBEHHOE U JIEWCTBUTEIBHOE
3epHo B ctanu. [leperpes u
nepexor. [IpeBpamenne aycrenura
IIPU HETIPEPHIBHOM OXJIAXKICHHH.
JnarpaMma U30T€pMHYECKOTO
IPEBpALLCHHs] ayCTEHUTA.
[lepauTHOE MpeBpallcHUE.
MapTeHcuTHOE IpeBpalleHue U ero
ocobenHoctH. [IpeBpatenue npu
OTITyCKe, CTPYKTYpa U CBOIMCTBa
cTayiu npu oTimycke. OTImyckHast
xpynkocts [ u Il pona.
[TpokanmBaeMoCTh 1
3aKaJIMBaeMOCTb CTalu, (PaKTopsI,
BIIUSIIOLIME HA IPOKAJIMBAEMOCTb:
BJIMSIHUE JIETHPYIOLIUX 3JIEMEHTOB,
pa3mMepa 3epHa ayCTEHHUTA,
HEpacTBOPUMBIX KapOuI0B U
BKJIFOYEHUH. MeTtoauka
OIIpEeEIIEHUsT KpUTHUECKOTO
JameTpa 1o Juarpamme
IIPOKAJIMBAEMOCTH.

®uznyeckue 0OCHOBBI XUMHKO-
TEpMUYECKOIl 00pabOTKH, MOHATHE O
koa¢p¢punmente nupdyzun. Buasl
XUMUKO-TEPMHUECKONH 00pabOTKU

Jlabopamoproe 3anusimue no meme
«3axanka u omnyck y2nepooucmou
cmanuy

10

Jlabopamopnoe 3anamue no meme
«IIpoxanrusaemocms cmaneiiy

10
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KoHcTpyKIHOHHBIE H
HHCTPYMEHTAJIbHbIe MATEPHAJIbI.
Knaccugukarus nerupoBaHHBIX
cTaJiedl I0 CTPYKTYpE B
HOPMAaJIM30BaHHOM COCTOSIHUU
(mnarpamma I'nite). MapkupoBka
JIETUPOBAHHBIX CTaJIEH, UX
MPEUMYIIIECTBA [0 CPAaBHEHUIO C
yraepoauctbiMi. JledexTs
JICTUPOBAHHBIX cTajied (¢ epHBIN
U3JI0M, (DJIOKEHBI, OTITYCKHAs
XpynKocTh). OCHOBHBIE TPEOOBAHUS
K JISTHPOBAHHBIM KOHCTPYKITUOHHBIM
craism o ['OCT.
HHCTpyMEHTAIBHBIC YTIIEPOIUCTHIE
U JIETUPOBAHHBIC CTAIIN IS
PEXYILEro HHCTPYMEHTA, COCTaB,
MapKUpPOBKa, TEPMHUUECKAS
00paboTKa 1 001acTH IPUMEHEHUSI.
TBep/ible MOPOIIKOBBIE CIUIABHI IS
pexyuero nHcTpymenTa. Kepamuka.
CBepXTBep/Iple MaTEpUATIBL.

11-12

12

Cranu u cmiaaBbl ¢  0COOBIMH
CBOMCTBAMH.

Bricokomnpounbie CTaju.
MapTeHCUTHO-CTapeIoIKe
KOHCTPYKIIMOHHBIE CTallH, HX COCTaB,
peKUMBI  00pabOTKM U o0nactu
npumenenua. CmnaBel ¢ 0c000
BBICOKOM U3HOCOCTOMKOCTBIO,
COCTaB, MAapKUpPOBKa, TEPMHUECKAs
00paboTka U 00JacCTH MPUMEHEHHS.
Hepkageromume XPOMMCTBIE u

13-14

12
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XPOMOHMKEJIEBbIE ~ CTajd, COCTaB,
MapKUpPOBKa, TEpMUYECKas
00paboTka U 00JacCTH MPUMEHEHHS.
Kaporipounsle cTamd W  CIUIaBBI.
OcoOeHHOCTH MOBEACHUS CTAIM MpU
Harpy3kax B 00JacTH BBICOKHX
TEMIEparyp, MNpeaena JUIMTEIbHOU
OPOYHOCTH, TMpeAen MOJ3YYeCTH.
Tunosslie CILJIABHI, COCTaB,
CTPYKTYDa, TepMooOpaboTKa,
cBOiicTBa M 00JaCTH HPUMEHEHUS.
CrnaBsl ¢ 3a1aHHBIMH (PU3HUUECKUMU
CBOWMCTBaMH. MAarHuTOMArkKue H
MarHUTOTBEP/IbIE CILJIABHI.

I{BeTHBIE MeTAJLIIBI M CILIABBI.

Menp u ee cBouctBa. JlaTyHw,
OpOH3BI OJIOBSHUCTHIC, KPEMHUCTHIE,
AITIOMUHHEBBIC, OEPUILIOBBIC; COCTaB,
obmactu  mpumeHeHus.  CrutaBbl
CBUHIIA H 0JIOBA. baooursl,

CBUHLIOBUCTBIE OpOH3HI,
AJTFOMUHHEBBIE MOIIIUITHUKOBBIE
CILJIaBBI JUISL JIBUTaTeNen
BHYTPEHHETO CropaHus,

TPUMETAIUIMYECKUE  TOJIIUITHUKH.
AmioMUHHMII UM €ro  CBOMCTBA.
JIuTeliHple aJIOMUHHMEBBIC CIIIABEI,
obnactu npumeHenus. [ropamoMus,
COCTaB, peXUM TEPMUYECKON
00paboTKkH,  CBOMCTBa, 0OJacTu
MIPUMEHEHUS.

12
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KoMno3numnonHbie MaTepuasbl
Knaccudukanus KOMI03UIIMOHHBIX
Marepuanos. Pacnipenenenue
HaNpsHKEHUH MEXKy MaTpUlie 1
HanoiHuTeseM. Cxembl
apmupoBanus. Kputnyeckas ninuHa
BOJIOKHA. OCHOBBI pacdeTa CBOMCTB
KOMITO3UIIMOHHBIX MaTEPUajoB.
Buasl MaTpui 1 HanoJHUTENEH
KOMIO3UIIMOHHBIX MaTEpUajoB.

15-16

12

Hanomartepuainbl

OO1w1ast xapaKTepUCTHKA.
I'eomeTpuyeckne napamerpsl
Ha”oyacTull. Mcropuueckue
npennocbulku. Komnonanas xumus
KaK [IPapoUTeb HAHOTEXHOJIOTUH.
N3menpuenue yactuu. CreneHb
aucnepcHocTd. Kputnuecknii
JMaMeTp HaHOYACTHII.
JucnepraiiioHHbIN c110c00
MOJTyYEHUs AUCTIEPCHBIX YACTHI]
BeniecTsa. KoHaeHCalnoOHHBIN
CHoco0 Moy4eHUs] TUCTIEPCHBIX
YacTHUL BenlecTBa. TepMUHBI
«CBEpPXY-BHU3» U «CHU3Y-BBEPX).
HanooObekTsl cemeiicTBa
bymepeHoB. DHA0(YIIICPEHBI.
Hanotpy6ku. I'paden. ActpaneHsl.
TexHn4eckoe NpUMEHEHNE

HaHOpPa3MepHbIX YacTull. COpOEHTHI.

Cencopsl. [IneHku. OMUTTEpHI.
CBepXIMpOBOAHUKU. XUMUYECKHE
CBOMCTBA HAHOYACTHII.

17-18

12
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MaimHOCTpOUTENbHOE TPUMEHEHUE
HaHOYaCTHI. MeIUIIMHCKOE
MIPUMEHEHHUE HAaHOYACTHII.
HanonnekTpoHuka.

Bcero 4acoB 1o JUCHUILINHE

136




[Tpunoxenue 2

®OHJA OHEHOYHBIX CPEACTB IO JUCIUIIVIMHE

«MaTepl/Ia.]'IOBeIleHl/le»
Hampagsiienue moaroToBKH
15.03.01 MamuHocTpOeHue
O6pa3zoBarenpHas mporpamma (mpoduitb MOATOTOBKH)
Ob6opynoBaHue M TEXHOJOTMH CBAPOYHOI0 NMPOU3BOACTBA

IIpumep KOHTPOJIBLHOH PadOTHI
Bapuant No 1

1.HaueptuTe B Macmrabe nuarpaMmy COCTOSIHUS JK€JI€30-YIJIEPOAUCTBIX CIUIABOB Ha CTaHJAPTHOM
OnmaHke, rmocraBbTe OyKBeHHbIE 0003HaueHMs. HazoBure (a3el U CTPYKTypHBIE COCTaBISIOIINAE B
K10 00acTu 1uarpammsl ((ha3sl 3aKITIOUYNTE B KBAJAPATHBIE CKOOKH)

2. B xakux mpenenax usMeHsercs xumuueckuil coctaB (%C) aycreHuTa npu NEPBUYHON
Kpuctaum3auuu crasa ¢ 1,8 %C? Kak Ha3bIBaeTcst 3TOT CIUlaBa U KakylO CTPYKTYpy MUMEET MpHU
KOMHATHOW TeMIIepaType B COOTBETCTBHUHM C AUArpaMMOH sKee30-yriiepoa?

3. Hanumwure cxemy mnpeBpauieHust Ui cranu, coxepxkaiueit 0,8 %C npu temmnepatype 727°C.
Vkaxute xumuueckuil coctaB (%C) ans a3, yyacTByrolux B 3TOM IpeBpamieHud. Yto
IPEACTaBIAIOT 000 3TH (ha3bl, KAKYI0 UMEIOT KPUCTANIMYECKYIO PEIIETKY U CBOWCTBA?

4. Hana cranp mapku Y10A. Vkaxure Kjacc 3TOH CTaau MO KayecTBY (OOBIYHOrO KaudecTsa,
Ka4yeCTBEHHasl, BBICOKOKAUeCTBEHHas1), a TAK)KE CpeJIHEee COJIepKaHUE YIIIEpOAa U CTPYKTypy ITOH
CTaJIi IpU KOMHAaTHOW TEMIIEpaType B COOTBETCTBUU C TUArPaMMOM JKeJIe30-yIiaepo.

5. Mana cranp Mapku BCTSkm. Ykaxure ee kadyecTBO, UTO 03HA4arOT OYyKBBI M IIU(PBI BXOAAIINE B
MapkupoBKy. [lo kakuM mokaszaTensM (XUM. COCTaB, MEXaHHMYECKHE CBOMCTBA) MPOU3BOAMUTCA
KOHTPOJIb 3TOU CTaIu?

Bomnpocsl k 3K3aMeHy

1. Juarpamma Fe-C. XapakTtepuctuka (a3 U CTpyKTypHBIX COCTaBIISIFOILUX

Huarpamma Fe-C. Onpenenenue xumudeckoro cocrara (a3 B cruiase ¢ 4,3 % C mpu 1400°C

3. umarpamma Fe-C. M3MmeHeHuMe XHMMHYECKOro cocTtaBa (a3 B Ipolecce MEepBHUYHON U
BTOPUYHON KPUCTAJUIM3ALNN CTaIH 45

4. Jlmarpamma Fe-C. M3MmeHeHume XHMMHYECKOro cocrtaBa (a3 B Mpolecce MEepBHYHON U

BTOPUYHOW KpUcTauM3aunuu crainu 30

[TonsiTue o crimaBax. TBepble pacTBOPBI, MEXaHUUYECKHE CMECH, XUMUYECKHE COSAMHEHUS

6. JmarpamMma COCTOSHUSI IBOWHBIX CIUIABOB C HEPACTBOPUMBIMH B TBEPJOM COCTOSIHUH
KOMITOHEHTaMHU

7. Juarpamma Fe-C. U3meHeHue XHMHUECKOro cocTaBa (a3 B Tpolecce IMEePBUYHOH U
BTOPUYHOM KpHCTaTu3auu criasa ¢ 5 % C

8. Hmuarpamma Fe-C. M3MmeHeHWe XHMMHUYECKOro cocTtaBa (a3 B Tpolecce IMEepBHYHOW U
BTOPUYHON KPHCTATU3AIMH cTany Y 12

9. Huarpamma Fe-C. Xapakrepuctuka (a3, yqacTBYIONIHX B 9BTEKTHYECKOM MTPEBPAIICHIH

10. Anarpamma Fe-C. Onpenenenue xummuueckoro cocrana (a3 B cruase ¢ 5,5 % C npu 1300°C

11. JIlnarpamma cOCTOSIHUS IBOMHBIX CIJIABOB C OTPAHUYEHHOM PAaCTBOPUMOCTHIO KOMIIOHEHTOB B
TBOPAOM COCTOSTHUH

12. Inarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B crase ¢ 4,3 % C npu 1147°C

N

o
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. Inarpamma Fe-C. Onpenenenne xumuaeckoro cocrasa a3 cranu Y12 mpu 1100°C

. Auarpamma Fe-C. Onpenenenne xumuueckoro cocrana (a3 B ciiase ¢ 0,8 % C npu 727°C

. Inarpamma Fe-C. Onpenenenne xumuaeckoro cocrasa a3 cramu Y8 mpu 1100°C

. Auarpamma Fe-C. Onpenenenne xumuueckoro cocrara (a3 B cmase ¢ 4 % C npu 1400°C

. Anarpamma Fe-C. M3MeHeHMe XUMHUYECKOro cocTaBa (a3 B mpolecce MEpBUYHON H
BTOPUYHOM KPUCTAJUIM3ALMK CTaIU Y 8

Huarpamma Fe-C. M3MmeneHme XMMHUYECKOro cocraBa (a3 B mpolecce MEepBHYHOW U
BTOPUYHOM KpucTajum3anuu crasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenue xumudeckoro cocrasa (a3 B cmiase ¢ 5,5 % C mpu 900°C
Huarpamma Fe-C. M3MmeHeHHMe XHMMHYECKOTO cocTaBa (a3 B MpoIecce TNEPBUYHOU U
BTOPUYHON KpuCTaJIM3anuu cmiasa ¢ 4,3 % C

Huarpamma Fe-C. Xapakrepuctuka (a3, y4acTBYIOUIMX B 3BTEKTOMJIHOM MpEBpaIlieHun
Huarpamma Fe-C. OBTeKTHYECKOE U IBTEKTOMTHOE MPEBPAIICHUE

Huarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 B cmase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Onpenenenne xumuueckoro coctaa (a3 B cruiase ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Onpenenenue xumuieckoro coctana (a3 B cmase ¢ 4,3 % C npu 727°C
Huarpamma Fe-C. Onpenenenue xumuueckoro cocrasa (a3 B cruiase ¢ 1,5 % C npu 800° C
Jlmarpamma coCTOSIHUS ABOMHBIX CIIJIABOB C HEOTPAHUYEHHOU PACTBOPUMOCTHIO KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUM

Oco0eHHOCTH IBTEKTUYECKOTO MPEBPAILIEHUS IBOWHBIX CILIaBOB

KpacHOIOMKOCTh M XJIaJHOJIOMKOCTh CTaJd. [IpUunMHBI BO3HUKHOBEHUS U CIIOCOOBI
yCTpaHEHUS

Kpucrammm3zamus crutaBos. [Ipasuio da3. [IpaBuiio KoHIICHTpaIuii
ATOMHO-KPUCTAJUTMYECKOE CTPOCHHE METauIoB. THIMBl KPUCTAIIIMYECKHX PEIIETOK M X
XapaKTepUCTHKA

3aKOHOMEPHOCTH  KpucTaum3auuu. CTeneHb  MEepeoXJaXIAEHUs, YHUCJIO  LIEHTPOB
KPUCTAJIIIN3ALUHU, CKOPOCTTh POCTa KPUCTAIUIOB. AMOP(HBIE METAIIIIbI

HennputHas nukBanus. [I[prunHbl BOSHUKHOBEHHS U CLIOCOOBI YCTPaHEHUS

JlepexThl KpUCTAIUIMUECKOrO CTPOEHHUs. BiMsHME NMIOTHOCTH IUCIOKALMNA HAa MPOYHOCTD
MaTepHuaoB

BnusHue creneHn mnepeoxiakAeHWs Ha mpolrecc KpucTtawmzauuu. CTpoeHHe CIHTKa.
30HanbHAs JTUKBALUs

BiusiHue cTenenu nepeoxiyaxkaeHus Ha BeIMYUHY 3epHa. MoauduuupoBaHue
PacimdpoBate mMapky meramnonpoaykiuu: XBI u gath ee XapakTepHCTUKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

PacumdpoBats mMapky meramtonpoaykuuu: [IX15 u naTh ee XxapakTepuCTUKy (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUHN)

PacummdpoBarte Mapky METAIONPOAYKIMU: Y8 M JaTh €€ XapaKTepHCTUKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBOICTBAa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUHN)

BrusiHue nerupyronux 31eMeHToB Ha moauMopgdHoe MpeBpaiieHue xeneza. Knaccupukanus
JETUPOBAHHBIX CTAJIEH

PacmmmdpoBars mapky Mertamnonponykuuu: BK8 u mate ee xapakTepucTuky (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHUHN)

OcHoBHbIE TMOKa3aTenu (QPU3NKO-MEXaHUYECKUX CBOMCTB MaTepHajioB M METOJbl UX
onpexaenenus (HB, HR, HV, o8, oT, 6, KCU)

Pacmudposares mapky meramtonpoaykmuu: ber3nc u gath ee xapakTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHHN)

Pacmudposate mapky metammmonponykiuu: CUIS um maTe ee XapakTepucTUKy (Ha3BaHUE,
Ha3Ha4YCHHE, CBOMCTBA, OCOOCHHOCTH CTPYKTYPhI U TEXHOIOTHH )
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PacumdpoBate Mapky weramnonpoxaykuuu: Crams 45 uW  1aTh €€ XapakTepUCTUKY
(Ha3HaueHue, KayecTBO, MecTomnojoxeHue Ha auarpamme Fe-C, cTpykTypa, ocoOeHHOCTH
TEXHOJIOTHH)

MukpoMexaHuka KOMIO3UIIMOHHBIX MaTepUajioB C  BOJIOKHUTHIM  HAIMOJHUTEJIEM.
Kputnueckast JyiHa BOJIOKHA. AJIUTHUBHOCTh CBOMCTB KOMIIO3UTA

BricokoreMnieparypHbie Matepralibl. KapocToMKOCTh U 5KapONpPOUYHOCTh

Pacmmmudposars mapky merammtonpoaykiuu: KU 30-6 u nath ee XxapakTepucTUKy (Ha3BaHUE,
Ha3Ha4YeHHE, CBOIICTBA, 0COOCHHOCTHU CTPYKTYPHI U TEXHOJIOTUHN)

Pacmmdposate mapky meramnonpoaykuuu: BU 120-4 u nate ee xapakTepucTHKy (Ha3BaHHE,
Ha3Ha4YeHHE, CBOICTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTUHN)

Pacmmmdposars mMapky Meramtonpoaykuuu: BCT3cnm U 1aTh ee XapakTepuUCTUKY (Ha3BaHHE,
Ha3Ha4YeHHE, KaueCTBO, 0COOCHHOCTH TEXHOJIOTHN)

PacmmudpoBare Mapky wmetammtonponykiuu: Crans O8km u J1aTh €€ XapaKTepPUCTHKY
(Ha3HaueHue, KaueCcTBO, MeCToMnoJoKeHue Ha quarpamme Fe-C, ctpykTypa)

PactumdpoBate mMapky merammonponykiun: CT3KI U 1aTh €€ XapaKTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, KaYeCTBO, 0COOCHHOCTH TEXHOJIOTHH)

Pacmmmudposars mapky Meramtonpoayknuu: TT8K6 u maTh ee xapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4YeHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYPbI U TEXHOJIOTHH) (

PacmmudpoBars Mapky meramuionpoayknuu: Y 12A u maTh €€ XapaKTCPUCTUKY (HAa3BaHUE,
Ha3Ha4YeHHe, KauyecTBO, MECTOmoyiokeHne Ha auarpamme Fe-C, cTpykTypa, 0coOEHHOCTH
TEXHOJIOTHH)

PactummdpoBats Mapky metamnonpoaykiuu: Ctans 30A u 1aTh ee XapakTepUCTUKY (Ha3BaHHE,
Ha3Ha4YeHHE, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

PacumdpoBats mapky Meramnonpoaykuuu: T15K6 u nate ee xapakTepucTuKy (Ha3BaHUE,
Ha3Ha4yeHHe, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

OcHOBHBIE Pa3HOBUIHOCTU HaHOMAaTepHasoB. Pa3mepsl 3epeH (c10eB, BKIIOUEHUH, TIop)
XapakTepHbIe U1 HaHoMaTepuaioB. OCOOEHHOCTH MEXaHUYECKUX CBOMCTB

HAaHOMAaTepPHAaJIOB.
[TpropuTeTHBIE HANIPaBICHUS Pa3BUTUSI HAHOTEXHOJIOTHH

OCHOBHBIE XapaKTEPUCTUKH CTPYKTYPbl HAHOIIOJIMMEPOB

Mexanu3msl gedopmariiu, 0COOEHHOCTH MEXaHUYECKUX CBOMCTB HAHOMATEPHUAJIOB.
3aBUCUMOCTE TBEPAOCTHU, IpEAcIa IPOUYHOCTU U OTHOCUTCIBHOI'O YAJIMHCHUA OT pasMepa
3epHa

IIpenmy1iecTBO MOPOIIKOBBIX TEXHOJIOTUH. BHJIBI MOPOIIKOB, HCIIOIB3YEMBIX IS
MOJTy4eHHUs HAHOMAaTePHAaJIOB, ONEPAllU MTOPOIIKOBOI TEXHOJIOTHH.

MeTo/1bl KOHCOJUIALMK YIbTPAIUCIEPCHBIX HAHOCTPYKTYP: CYTh M YCIOBHS PEATM3AINH.
CriocoObl yMEHBIICHUS TOPUCTOCTA HAHOMATEPHAJIOB.

.MeTO)IBI WHTEHCHUBHOU IIJIACTHYECKOU I[e(bOpMaHI/II/I KPYUCHHUEM 110 BBICOKUM JABJICHUEM U
pPaBHOHAKAIILHBIM YTJIOBBIM MIPECCOBAHUEM.

MeToapl KOHTPOJIIUPYEMOU KPUCTAITU3AINH U3 aMOP(HOTO COCTOSTHUS. THIIBI MOTydaeMbIX
CTPYKTYP B 3aBUCHMOCTH OT YCJIOBHI 3aKAJIKHU U3 KUIKOTO COCTOSTHUS: OJTHO- U
MHOTO(]a3HOM, aMOp(HHO-KPUCTATUTHUECKOM, aMOPHOIA.

Ou3nYecKue ¥ XUMUIECKHE METO/IbI MOTYYCHHS] HAHOCTPYKTYPHBIX TUICHOK; TEXHOJIOTHH
HOHHOT'O OCAXKJACHUSA U DJICKTPOAYTOBOIro UCIIaAPCHUSA MAarHETPOHHOT'O HAITBLJICHUA.

IIpumeps! TeCTOBBIX 3aJaHUM

3amanue Ne 1

1. YUto Ha3bIBaeTCsA CTPYKTYpPOH Marepuaa?

a) IIEPOXOBATOCTh TIOBEPXHOCTH; 0) BUIUMOE CTPOCHHE; B) HATMUUE TPEILIUH
2. YTo Takoe XJIagHOJIOMKOCTE?
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a) YMEHBIICHUE TBEPAOCTH IIPU HU3KUX TEMIIeparypax; 0) oXpynurnBaHUE MaTepualia Py HU3KUX
TeMIIEpaTypax; B) MPOYHOCTh MaTepHaIa IPU HU3KUX TEMIIEpaTypax

3. Haubonee 6aronpusTHHIM coueTaHHEM (PU3NKO-MEXaHUYECKHX CBOMCTB 00J1a/1al0T

a) KpyITHO3EpHHCTHIE; 0) MEJIKO3EPHICTHIE; B) CBOMCTBA HE 3aBUCAT OT BEJIMYMHBI 3€pHA

3amanue Ne 2

1. ITpu oxJaXI€HUH CIIUTKA 00pa3yeTcsi 30Ha KPYIMHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIAXKICHHH; 0) TPH HAIPABJICHHOM OTBOJIC TEILIA; B) IPH MEIJICHHOM
OXJIKJICHUU

2. Hannuue Ha MOBEPXHOCTH HU3JI0MA YYaCTKOB € OJIECTSIICH U IIEPOXOBATON MOBEPXHOCTHIO
XapaKTepHO JIST:

a) KpUCTAJNIMYECKOT0 U3JIoMa; 0) BOJIOKHUCTOTO U3JIOMa; B) yCTAJIOCTHOTO H3J0Ma

3. HarpeB ucmonb3yioT B mporecce:

a) rIyOOKOro TpaslieHust; 0) TpaBiieHHue peakTuBoM baymaHa; B) TpaBieHue peaktuBoM I eitHa;

3aganue Ne 3

1. Kakyro KpUCTaNINYECKYIO PELIETKY UMEET Kene30 — y?

a) I'LIK; 6) OLIK; B) pomOoaiprueckast

2. YTo npouCcXoUT IpU OXJIAKICHUH B TOUKE S?

a)® > A;0)A—-ILB)II— A

3. Yrto o3HayaroT uM@pbl B Mapke ctanu Y 12?

a) MOPSAAKOBBIM HOMep; 0) cozepkaHue yriepoJa B COThIX %o; B) COJlepKaHHE yriepoja B Jecsa-ThIX
%

3aganue Ne 4

1. Kakas cranp moasepskeHa otimyckHou xpynkoctu I pona?

a) 40; 6) 40X; B) 40XM

2. KakoBo conepsxanue maprasia B cranu ['andunpaa?

a) 13 %; 6) 1,3 %;8) 0,13 %

3. Kak BIusOT GONBIIMHCTBO JISTHPYIONINX AJIIEMEHTOB Ha COJIep KaHUe yriepoia B mepauTe?
a) TOBBIIAIOT COACPIKAHUE YTIIepo/ia; 0) MOHMKAIOT KOJIMYECTBO YIIEpOa; B) HE BIUSET

3amganue Ne5

1. Kakyto cTpyKTypy UMeeT Jiee0ypuT MpeBpaIieHHbIH?

a) A+ 1L 0)IT+11; B) T+ D

2. Kakue CBOMCTBA YyT'YHOB ONpeACSOTCS (HOpMOii rpadUTOBBIX BKITFOUCHHI?

a) oB, 0; 0) HB, 9; 8) HB, KCU

3. Ilpu kakoii TeMreparype IpOBOAIT OTKUT TSl TIOTYUYEHUS TEPIUTHOTO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C



