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1. enu ¥ 330240 0CBOCHHUS JUCHATLINHbI

Hesn apcumnivasbs: wsydenue IpUpoOIEl i CBOMCTR MAaIUHOCTPOUTENBHEIX KOHCTPYKIIHOHHBIX
MmarepuainioB (MKM), METOIOB M3MEHEHHS 3THX CBOHCTB ¢ IEIBIO YIYYIOCHHS 3KCIUTyaTallHOHHBIX
XapakTepUCTHK HU3/ECMH, HCIOIB3YeMBIX B TEXHHUKE, & TAaKKE H3YYCHHE COBPEMEHHEIX M HOBBIX
C110c060B moNydenus, o6paboTKy B nepepaboTKH METATTHYECKAX 1 HEMETATHYECKIX MaTepHaoB.

3agagyn THCHHIUIHBbL:

— OCBOCHHC OCHOBHBIX TIOHATHH, TCPMUHOB B PA3TMYHBIX PA3ICIaX MATEPHATOBEICHUS,

—~ OCBOCHHE MEXAHNISCKHX, TEXHONOTHIECKHUX CBOHCTB MaTEPHAIIOB, B TOM YHCIE IONAMEPHEIX
U KOMIO3ULIMOHHEIX;

— OpMHpOBaHME HABHIKOB BBIGOPA KOHCTPYKLHOHHOTO Marepmana JUIs KOHKPETHOH neTand
(n3nemnd) 3mas GUHYIECKYIO CYIIHOCTD SBICHMH, HOPOUCXO/SIKX B MaTrepHanax IpH BO3IEHCTBHU
PasaHBIX PaKTOPOB B IPOIECCe IPOH3BOICTBA ¥ SKCILTYATALHH,

~— (opMupoBasue 6a3OBBIX 3HAHUH [0 OCBOCHHIO TCOPUU U MPAKTHKH IS PasiMuHBIX CIOCO-
GoB 06paboTKH MaTepuanos, 06eCICUNBAIOMINX SKCILTYaTAIHOHHYIO HAJCXKHOCTh M JOITOBEYHOCTH
JeTaned Manivy;

— H3YYCHHE apceHana 00OpYNOBAHUS W HHCTPYMCHTA, HCIONB3YEeMOrO B COBpeMEeHHOM HedTe-
Ta30BOM IIPOH3BOICTEE.

2. Mecro mucnmmuass! B erpykrype OIIOII BO

HECHuIzaA OTHOCHTCS K IUCHUIUTHHAM O6S3aTeIbHON JacTH y4e0HOTO IIaHa.

Heo6XonuMBIMH YCIIOBAAME TS OCBOECHHS TUCHUIUTAHBY MOJTYIIS SIBIIAIOTCS:

3HAHKE:

— HOMCHKJIATYPBI TCXHUYCCKUX MATEPHATIOB B HepTeN0OBIe, HX CTPYKTYPY H OCHOBHBIE CBOM-
CTBA, KPUCTAIIMYECKOE CTPOCHHE METaIOB, (Pa3soBO-CIPYKTYPHBIN COCTAR CILIABOB, THIOBHIC IHA-
T'PaMMBI COCTOAHHMS, CBOUCTBO XKEJe3a M CIINABOB HA er0 OCHOBE, METOIBI 06paboTku MeTamos (xe-
bopmanus, pezanme, TepMuIecKas 00paboTKa METANTHYCCKAX MAaTEPHasIoR), HOBBIE METAITHYECKAC 1
HEMETATAYCCKIE MAaTCPUAIIbI, KOMITO3HIIMOHHBIE B KEPAMUIECKUE MATEPHATIEL.

YMEHHSA:

— HCHONB30BaTs 000pyaoBanHe TaG0pATOPUH I KOJHYECTBEHHOTO M KaYeCTBEHHONO orpene-
J€HUs CBOYCTB MaTE€PUanoB, ITONB30BATHCA CIPABOYHBIMY IAaHHLIMHE IO XapaKTePUCTHKAM MaTepua-
TOB ¥ criocodaM ux 06paboTKy.

BJIaJICHUE:

— MOTONAaMH CTPYKTYPHOTO aHAIW3a KA4eCTBA MaTepuala, METOIUKaME JabopaTopHOro omnpe-
JEJIeHNs CBOUCTB Marepuara. '

Conepxanne NUCIMILTAHEL SBIIACTCS JIOTHISCKMM TIPOJOJDKECHHACM CONEPXKaHUA JUCIHIUIHH;
MaTeMarhka (AHATHTHYECKAs 'eOMETPHSA U JNUHEeHHas anrebpa; nuddepeHnransHoe 1 HHTETPATLHOS
HCHUCIICHNC, YPaBHCHUA MAaTeMaTHYecKoH ¢usuxu; 2. Qusuka (pasmensr): OJEKTPUYECTBO H
MAarseTUsM; 3JICKTPOMArHUTHOE IIOJIE, 3JIEKTPOHBI B KPHUCTAUIAX, 3. XUMHUS (paznener): crpoeHume
MAaTCpUaiIoB; XMMHICCKUE W INEKTPOXUMHYECKHE IPOIECCHl B MaTepHaiax; KOPpO3UsS H METOHEI
3aIUHTH! OT KOPPOSKH) ¥ CIYXKUT OCHOBOM IJIS OCBOCHUS NUCIHIIIHHE JICKTPOTEXHHUKA, METPOIOTHSL U
CTaHIapTH3AIM, XUMHA HeTH | Ta3a, TEPMOMHAMUKA I TEILIomepeaya.

3. PesyanTaThl 00y9eHHS 110 AMCHUILIHEE

HpOIICCC U3YYCHUS JUCIUTIIINHEL HalpaBJICH Ha (I)OpMHpOBaHI/Ie CIENYIOIOUX KOMITETCHIIMI:

Tabnuma 3.1
Kon u HamMenosanue Kon n nanmernoBanne nrauxatopa Kon n nanveroRaHue pesynsTata 06ydeHns mo
KOMIIETeHLNH docruokenrs komneteruud (MAK) JCTIRIINVHE
YK-1.Criocoben VK-1.1. OcymecTBiset sbi160p 3nare: 31  axTyasmble  poccuiickue W
OCYIIECTBIINATE TIOVCK, SKTYaILHBIX POCCHICKHX U 3apy0exusie HMCTOYHUKY rHbOpMaLuy
KPHTHYECKUHE — ananus o 3apyOeMHBIX HCTOYHUKOB, @ TaK JXKe OPUMEHMIEIbHO K  MATePHAIOBEAEHMIO U
CHHTe3 HHGOPMaLMH, rowck, c6op 1 06paboTky TEXHOJIOTHH KOHCTPYKLUHMOHHBIX MaTePHANIOB




OPUMEHATH CHCTEMHBIH
NOOXON  Add  peHmeHus
TIOCTABJIEHHAIX 32034

pHpOpMannY, HeOOXOIIMOM Is
penreryist IOCTABIEHHONR 3aJavy

Ymerb: V1 0CO3HAHHO CaMOCTOSTENBHO WG~
KaTh, M3BJICKATh, CUCTEMATH3HMPOBATH, aHANK-
3HPOBaTE U OTOUPATL HEOOXOMMMYIO IJisi pe-
IEeRns 33129 HHQOPMAIIO O MaTepuaiax U
TEXHOJIOTHSX

Baaners: Bl Bnazers mnpmemamyu BHIGOpa,
TIONCKa, cO0pa, CONOCTABHTEABHOTO AHAIN3A H
obpabotku  wHbopMammu  pOCCHICKMX U
3apyOeXHBIX HCTOUHHUKOB JVIS PEIIEHNS 32184 O
MaTepRalax M TeXHOJOTHSX NpPHMEHIEMEIX B
He)Terazoroit orpaciu

OIIK-1. Cnocofen pemars
3a0a4d, OTHOCALIHECT K
npodeccronansHoit

OEATENBHOCTH,  IpUMEHsst
METONBl  MOZCTMPORAHILS,
MaTeMaTHYECKOTO AHAIH3a,
€CTECTBEHHOHAYYHEIE "
OOHICHHKEHEPHbIE 3HAHNS,

OIIK-1.1 Brissnenve u
KnaccubuKanus PUIHIECKIX U
XHMHAIECKIX TIPOLIECCOB,
HPOTEKAOIMX Ha 00BEKTE
HIpoheCcCHOHANLHOMN AeATENLHOCTH

3uare: 32 QusIecKHe U MaTEMaTIH9eCKye
METObI MOIEITUPOBAHNA CTPYKTYDPBL M CBOHCTB
MarepuaioB ¥ TEXHOIOIHYECKHE IIPOIECCH

Y3rOTOBTIEHNS MAaTepUanoB ¢  3aNaHHBIMA
MEXaHHYECKMMHU ¥ IKCIUTyaTaUMOHHBIMYU
CBOHCTBAMH

Vuern: V2 HCTIONL30BaTh NPUHLIMERAILHEIC
0COGEeHHOCTH MOJeIUPOBAHUS
MaTeMaTHIECKIX, (UIHMIECKAX ¥ XHMHYSCKUX
IPOHECCOB, NperHA3HAYSHHbIE hut

KOHKPCTHBIX TEXHOJOTAYCCKHUX IPOLIECCOB

Bnagetn: B2 MeTOAMKON HCHONBIOBaHHS
TIPHHIMITAARBHBIX oco0eHHOCTEH
MOJIEMPOBAHIS MAaTEMaTHIECKUX, (PH3HHECKHX
A XUMWYECKUX IPOLECCOB, IpeNHA3HAYEeHHBIX
IJ151 KOBKPETHAIX TEXHOJIOTHYECKHX NPOLECCOB

3HaTk: 33 OCHOBHBIE CPECTBA IIOMCKA, AHAIN-

OIIK 5. Cnocoben > ~
OHHMATS NI HELHITBI OITK-5.1. 332 ¥ 0TOOpa, Oprasusaiiy, MPeodpasoBans,
paboTe! COBPEMEHHBIX PeuteHye CTaHIapTHLIX 33434 COXPHCHNUS U Mepeaat nEGOpManuy
HH(OPMALIHOHHEIX IPO(ECCHOHATBHOM AEATENBHOCTH Ha | YMeTh: V3 Nporso3upoBaTh Ha OCHOBE WH-
TEXHOJIOTHIH H OCHOBE COBPEMEHHBIX (OPMALMOHHOrO TIOXCKa KOHKPETHYIO CLOCOD-
HCIONB30BaTh  HX  JUIA HH(hOPMANHOHHLIX TEXHOJOIUH U ¢ HOCTh MATEPHATIOR
peleHus _ sajad | yueToM TpeboBanuil HEGOPMALOHHON Bi1aneTs: B3 almapatHO-MpOTpavMMHBIMK
IpodeccronabHOH GesonacrocTH CPELCTBAMY HCTILITAHUA OTBITHAIX 00PA3ioB
JEATENBHOCTH MATepHANOB
3uare: 34 npodecCHOHATBHYIO TEPMUHONOTHIO
Ymers: Y4 BRIGHPATE METOX WIH METOXMKH
. OIK-6.2 PELICHHA 33424l IPOdecCHOHaNbHOH Nearelnb-
Briop MeTona uiin MeTonyKy pelie- HOCTH
HUA 387241
po(eCCHORATBHOMN Bnagers: B4 MeTomamu OLEHKH pHCKa W
NESITETbHOCTH YIPaBNeHHs Xa4yeCTBOM IPOBEHCHUS MaTepHa-
OTIK 6. CriocoGes npuss- JOBEIYECKHX HCCHENOBAHMM  CTPYKTYPHOTO
MaTh OBOCHOBAHELIE TEX- aHaY3a ¢ MCTIONL30BAHHEM COBPEMEHHBIX IKC-
HFYeCKHE DEIICHUT B 1pO- TEPHMEHTAIBHEIX METOIUK
OIK-6.4 3uare: 35 OCHOBHI MaTepHallOBENCHHA U TeX-

(beccHoHaNbHOR AesTebHO-
¢y, BHIOUpaTe 3ddexTin-
Hbie K Oe30MacHbIe TEXHu-
YEeCKHE CPEACTBA, M TEXHO-
JIOruH

Bri6op mMarepuaiios mis
TEXHHYECKOTO 0GBEKTA MCXOH 13
TpeGoBanuii 6e30NacCHOCTH U
s pexTuBHOCTH

HOJIOTHIO KOHCTPYKIHOHHLIX MaTEpPHalon

YmeTs: V5olUeHHBATE U NPOTHO3HPORATE IO-
BEJIEHHE MaTepuaiia IPU CTPOUTENLCTBE U 3KC-
TUTYyaTAlHy CKBAKHH M NPUYUHBE 0TKA30B 060-
PYHOBaHUS [OJ BO3NEHCTBHEM Ha HMX Pasiiid-
HBIX 3KCIUTYATANMOBHEIX (axtopor Kpaitsero
Cesepa 1 ¢ yueToM TpeGoBanuil 6e30MacHOCTH

Bnagets: B5 wapbikaMu BHIGOpa Marepuanon
InA 3aNaHEBIX YCAOBMI BKCILIyaTalyy ¢ yde-
TOM TpeSoBaruii TEXHOJOIMIHOCTH, 3KOHO-
MHYHOCTH, HaOEXHOCTH ¥ JONFOBEYHOCTH,
IKOJIOTHIECKHX TIOCTICACTBYH MX IPIMEHEHHA




4. O0beM AU CHUIINHEBI
Obmuit 06BeM AUCHMILIMHEL COCTABIAET 3 3aUeTHbIX enunni, 108 gacos.

Tabmmna 4.1.
AyIWUTOPHBIC 3aHSTHA/KOHTAKTHAS paboTa, Jac. CamocrosTensHas ®opma
$opma Kypce/ .
o vaerusT cenec ) (o— Hpaxtugeckue Jlaboparopusie | pabota, wac. (B T.4. | IPOMENYTOUHOM
e P H 3aHATHA 3aHATIL KOHTPOJIb) aTTeCTalmu
Ounasg 2/3 18 0 34 2927 Oxzamen
Outo- 24 12 0 12 48 (36) Dxsamen
380YHas

5.1. CTpyKTypa MUCLMILIAHEL

3. CTpyxTypa u coxep:kadHe AHCIHHILTHHBI

ouHas popma obygenus (ODPO)

Tabnuna 5.1.1

C AynuropHsie
Ne TPYKTYPa MMCHHITHISL 3aHATHS, Jac. CPC, | Beero,
wn | Howe qac, ac, Kon MK OuenouHble cpecTna
P
Haumenosanue paspenra | JI. | Ip. | Ja6.
pasgena
YK-1.1;
OcHOBEI cTpoeHus 1 OIK-1.1; Ortger o
1 1 CBOMCTBA MaTEpUANOB. 3 0 8 5 16 OIIK-5.1; | naboparopuoi pabore
Da30BbIC NpeBPALIEHILT OIIK-6.2; U €r0 3aLHTa TeCT
OIIK-6.4
VK-1.1; Otuer o
Yereso 1 cITaBsL Ha ‘ OIK-1.1; | maboparopHoii pabote
2 2 €0 0CHOBE 6 0 10 6 22 OIK-5.1; ¥ ero 3almTa
OIIK-6.2; Aynutopsast
OIIK-6.4 KOHTpOJIbHAs paboTa
OCHOBBI TepPMUYECKOTH YK-1.1; Ortuer mo
o0paboTky 1 HOBEpX- OIIK-1.1; GopatonHol paboTe
3 3 HOCTHOTO YIIPOUHEHHS 4 0 6 6 16 OMNK-5.1; | 7@PCParoprotp
CTUIaBOB OTIK-6.2; #rexo satia
OTIK-6.4 reer
HeMmerarnmueckue u YEK-1.1;
OIIK-1.1;
4 4 KOMIIOSULIHOHHBIC MaTe- 5 0 0 6 g OIIK-5.1. pedepar
PHEH OTIK-6.2;
OIK-6.4
YK-1.1;
OFTK-1.1; OtyeT no
5 5 Ocroset TKM 3 1o 10 6 19 OIIK-5.1. nafopaTtopHOi paore
OIK-6.2: U €I'0 3aIUTa
OTIK-6.4 et
VK-1.1;
O@K-1.1; OK3aMeHalHOHKEIe
6 Ox3aMeH - - - - 27 OIIK-5.1; BOHPOCEL
OllK-6.2; WY HTOTOBBIH TECT
OIlK-6.4
Hroro: | 18 0 34 29 108

3a04Has popma obyuenus (3PO)
He peanmusyercs.




01HO-3209Has Popma obyuenus (03P0)
Tabnuma 5.1.2

Ne CrpyKTypa DUCLETITHAS] AYAHTOpHBIS
N 3aHATHA, Yac. CPC | Bcero,
1/ i Kox UK OneHouHbIe cpecTRa
omep Hammvenosanwve vac. 4ac.
it J. | Hp. | JIab.
pazgena pazzena
OCHOBEI CTPOSHYA 1 VK-1.1; Oruer 1o
CBOMCTBA MaTepUalIoB. OIIK-1.1; 6 i pab
1 1 Da3oBbie IpeBpalle- 4 0 2 10 16 OIIK-5.1; JaDOPATOPHOM paboTe
- OTIK-6.2: ¥ €r0 3aIuTa
OIIK-6.4 et
VK-1.1; OTtger o
OHK-1.1; | maGopatopuoii paGore
2 2 fizﬂsj:oz:mwm Ha 4 0 6 8 18 OIIK-5.1; H €ro 3aluTa;
OIlK-6.2; ayIuTOpHas
OIIK-6.4 KOBTpOJIbHAS paboTa
MeTomsl TepMITgecKkoit OS;IKISI li, Oraer 110
3 3 W XHMHEEO- 5 0 5 8 12 OIIK-5.1: aabopaTopuoii pabote
TePMHYECKO H €70 3aIIUTa;
06paboTki OIIK-6.2; TECT
OIK-6.4
VK-1.1;
Hewmerammraeckue u OTIK-1.1:
4 4 ‘T‘;’M;a‘j;‘“m““e S I T 0 8 9 OMNK-5.1; pedepar
P OTIK-6.2;
OIIK-6.4
VK-1.1;
OTIK-1.1; Orset ro
5 5 Ocroser TKM 1 5 14 17 OITK-S.1- nabopaToproit paborte
OTIK-6.2. H €T0 3a1uTa
OTIK-6.4 et
VK-1.1;
OIIK-1.1; OK3aMEHALMOHHEIE
6 Ox3aMer - - - - 36 OIIK-S.1; BOIPOCHI
OI1K-6.2; YT WTOTOBBIH TECT
OIIK-6.4
Wroro: | 12 0 12 48 108

5.2. ComepxaHue NUCIHATLINHEL .

5.2.1. Coneprranue pasneoB NHCIHIUTHHE] (IAIaKTUIECKHE SIUHUIEI).

Pasxen 1. «OcHOBEI cTpoeHus U CBOicTBa MaTepuaioB. ®a30BbIe IPEBPAEHHA.

Uens u 3amaun AuCIMmIMELL MeCTO NUCIMIUIHEBL B CTPYKTYpE 00pa3oBaTeILHON IPOrPaMMEL
IInanupyembre pe3ynsTaThl OCBOCHUS JUCHUTLUIAHEL CTPOSHHE METAIIIOB i CILIABOB. Hudbyswonnsie
Tpouecck! B MeTanne. Tunsl ceszell B TBepABIX Tenax. Kpucramimyeckoe CTpOeHre METAUIOB. THIIE!
KPHCTALIMIECKAX pemeTox MeTamios. [lomumopdusm. ARm3oTponus cgoiicts metamnos. Crpoenye
PEATBHBIX KpUCTaToB. KpucTaumsanus MeTamios i ciuiaos. Momiduiuposarue. CTpOSHHE CIMTKA.
Hnacruyeckas nepopmanus i MexaHWIECKHE CBOMCTBa MeTannos. Jedopmanus u paspyiiesue me-
TaJUIoB. MeTO/b! ONpeIeieH s TBepAOCTH. VICBITanys Ha pacTsSikeHue U Ha YAAPHYIO BI3KOCTH. Bm-
AHHC HarpeBa Ha CTPYKTYPY ¥ CBO#CTBa AedopmupoBasnoro cruiasa. Teopus crurasos. dazoso-
CTPYKTYPHBIA COCTaB CIUIABOB. MeTammyeckue CIUIaBel. TBEpIbIE PACTBOPHI, XUMHUCCKHE COCIHHEHN,
OcHOBHEIE THIIB! AHarpaMM COCTOSHHUS CILIABOB.

Pazpen 2. «JKes1e30 1 c1agwl Ha €ro 0CHOBEY. :

Huarpamma keneso-niemenTuty. Passl U CIPYKTYPHBIE COCTABJSIOIIHE NMAPAMMBL. JIHHUH
muarpammet. Kpurugeckue Touku Ha auarpamme. Uyrynsr. Knaccudukamus ayrysos. IIpomeccs! rpa-
Gurusanny. Brusane yrueposa, Maprauua, KpeMHHs, cepsl B ochopa Ha CBOACTBA UYIYHOB, CKOPO-
CTH oxXnaxaerus. Mapkuposka ayrynos. Cepsiit uyrys. Koskuil uyrys. BeicOKOmpoYHBIH TyryH.
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CTpyKTypa H CBOHCTBA YINEPOMHACTEIX CTATEH, Kiaccuduxarus yriaeponucrsix craseit o ux Map-
KHpOBKa. Bimsinue yrieposa B mOCTOAHHEIX IIpyMeced Ha CBOMCTBA CTAIIL MapKHpOBKa YIJICPOIu-
CTBIX cTanelf. Jlernposannble cTamyi. BimsHWe NErHpYIOMEX 3MEMEHTOB HA HOIEMOPOU3M Kellesa.
Knaccnpuxanus n Mmapxuposka cranedt. KoHeTpyKImoHHEE MaIMHOCTPOUTEIBHBIC JIETUPOBAHHEIE
CTalli: IIEMCHTHPYCMBIE, YIIyUIHaeMble, PECCOPHO-TIPYKuHEEIe cTany. CTaly CHeNualbHOrO HASHAYe-
Hust. VI3HOCOCTONKME M HMIAPHKOIOAMATHAKOBEIE CTANH. KorCTpyKUHOHHbIE KOPPOZHOHHO-CTONKIE 1
Kapocrofikue ctamy U crutassl. JKaponpoussie crany. MHCTpYMEHTAILHEE CTANH ¥ CIUaBsl, CTamd ¢
OCOOBIME CBOMCTBAMHL.

Pazpen 3. «Meroant TepMugaecKkoi u XHUMHKO-TepMHYECKOil 00padorkmy.

OcHosbl Tepmuraeckolt obpaborkn. marpavma H30TEPMUYECKOro pacraja MepeoXaxIeHHOro
aycremuta. OOpasosanne aycresura. PocT aycTeHHTHOTO 3€pHA W €TO BIMAHHUE Ha CBOMCTBA CTAJIH.
JuarpamMMa H30TEPMHYECKOTO TpeRpalleHUS aycrenura. CTpyKTypa M CBOMCIBa  IPOAYKTOB
IPCBPAlllCHuA  ayCTeHUTa: NepuuTa, copbuta, TpoocTnta, Oelumra. Krmaccuduxanus Bumon
TepMo0oOpaboTku. Buaer omxmra 1 poga: ma(Gy3HOHHBIN, PEeKPUCTAUIM3ANMOHNbIN, BIMIHye
BCIMYMHBI 3¢pHA Ha CBOMCTBa crami. Omxur ¢ Gasosoi mepexpucTatmA3anmeit; ITOJIHEIA, HEITONHEIN,
M30TEPMUYECKUH OTKUT. 3akanka cramd. Merons: sakankn. OTIYCK CTany M Ha3HAYeHHe OTITYCKa.
Xumuxo-tepmuyeckas o6pabotka crand. OUIEYECKHE OCHOBbI XUMUKO-TCPMUYECKOH 00paboTku.
Hementarms, Asoruposanue, [lopepxHOCTHAS 3aKanKa.

Paznen 4. «Hemetauingeckne # KOMIO3HIHOHHbIE MaTepUuaIbp).

Hemeranmuaeckue Marepuanst. Knaccuduxarms IIOJIEMEPHBIX MATEPHANOB: TCPMOIUIACTHYHEIC
TIOJIMMEDBI, TEPMOPEaKTHBHEIE nomaMepsl. [InacTmaces!, ux cocras, cpolicrsa. Pesuma.. Kepamuxa.
Crexno. KoMnosunuoHHbIe MaTepHaIbL. JlucniepcHOypodHseMble, BONOKHUCTEIE W CIOHCTHIE KOMIIO-
3uTEL [Tonyuenne neranel #3 KOMIOSHIMONHEIX MATEPHATOB. CIIOCOOH IOJTyYEeHHS TOPOInKoB. [Tpu-
rorosyienue cMecu. Crexague.

Paznen 5. «Ocuosnr TKM .

OcroBBI UTeRHOTO IPON3BOAICTEA. TeOPETHIECKIEe OCHOBEI THHENHOTO npou3soacTRa. Monenm.
DOpMOBOYHEIE H CTCPXKHEBBIE CMECH. TEeXHONOIHS W3TOTOBICHUS NECUAHLIX NHTEHHBIX dbopMm u
crepxued. Jluthe B MeTammmyeckre GopMel. JIATEE O AaBICHHEM. Hentpobexnoe muthe. JIuthe B
0bomouKoByI0 dhopmy. TeXHOIOTHS H3TOTOBNCHYS IIIACTMACCOBBIX ACTAEH METOAOM JUTESA. TeXHO-
JTIOTHYECKHE MPOLECChl 00paboTka MeTalnoB fAaBneHneM. TeOPETHYECKHE OCHOBEI TUIACTHYCCKOM ne-
bopmanmu meraymos. Haxsern. Biusnue Harpesa Ha CTPYKTYpY U CBOMCTBa NeQOPMUPYEMOTO METa-
na. ITonsTae X0MOAHOM, HENOMHOM U Topsiueil 0GPaBOTKe NABICHAEM. Temmeparypa narpesa. Harpe-
BaTesbHEIE 1ewH,. IIpoxarka meramra. Cymmocts mpomecca mpeccosamus. Bomouernue. Omreparmu
KoBKH. OOBeMHas ropsyad M XOJNONHAs MTaMNoBKa. [IpousBoscTBo HEPa3shEMHEBIX coenuHeHud, Ou-
SHKO-XMMHUHYCCKHE OCHOBBI IIONyYEHHA CBApHOro coemunernus. Kiaccuuxaums Meronos csapku. I a-
30Bad CBapKa M KMCIOpOIHAs pe3Ka. DINEKTPHIECKas AyroBas CBapKH. ABTOMaTWUuecKas CBapKa moj
cnoem ¢ioca. OcoGEHHOCTH CBAPKE B Cpejie 3alHTHLIX Fa30B. YipTpassykopas ceapka. Ceapka Tpe-
uueM. Cpapka B3psiBoM. Crioco6s! maiiku. TeXHOTOrmyecKkuit npouecc nmakky. OCHOBEI 06paboTkm
pesarneM. DopmoobpasoBaHue IOBEPXHOCTEH HeTaie pesanmeM. DUINKO-XMMHIYECKHE OCHOBBI pe-
3anmd. Touenue u 06paboTka Ha CTAHKAX TOKAPHOM IPynmbl. CXeMbI 00paboTKH HapY)XHBIX U BHYT-
PEHHUX IIATMHAPHYCCKAX M KOHMYECKHX NOBEPXHOCTEH, BHHTOBBIX M (DACOHHBIX ITOBEPXHOCTEH,
CBCPJICHHE, SCHKEpOBaHue, passeproipanue. [onbnenue. Opesepopanme. OcoGeHHOCTH HHCTPYMEHTA
Uit bpesepoBanus. PexxuMbT pe3aHus.

5.2.2. Copeprxarue MYCIUIUIHHE IO BEAAM Y4eGHBIX 3aHATHI,

Jlexnuonuple 3aHATHS
Tabmima 5.2.1
Ne Howmep pasnena Ob6bem, vac.
wn | mommmrs | O®O | 360 | O350 Tema nexumn
1 0,1 0 0,5 Iens ¥ 32489 JUCHUATUIHHE
1
2 1 0 1,5 C1poeHyie METAUIOB U CINIAROB
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Hroro:

Hpaxrageckue patoTsr
Hpaxtraeckre paGoTE yueGHEM ILUIAHOM He TIPEy CMOTPEHEL.

JlaGopaTopurie paboTsi
Tabnmma 5.2.2

Ne Howmep paspena Ob6newm, vac, H 6 4 046
n/n THUCIMITIT MBI 0P0O | 300 | 0300 auMMeHOBanue 1abopaTopHOl paboTs!

1 2 0 2 Wsygenne npornecca KpucTaATTH3AMAH

2 1 2 0 0 Mexanuueckye CBOHCTBA MaTepHANOR (HCIHITAHNE Ha pacTIKERUE)

3 2 0 0 Onpenenenvie yIapHOH BA3KOCTH H XIATHOIOMKOCTH CTANM

4 2 0 0 Hi3MepeHne TBEpROCTH METaIOR

5 3 0 2 AHAJIA3 JRarpaMMBI XKemTe30-HeMenT

6 5 2 0 2 MukpocTpykTypa 9yryHa

7 2 0 2 MHUKpPOCTPYKTYPa YTIePOAUCTON CTaiy

8 3 0 0 MHKpOCTPYKTYpa JETHPOBAHHOM CTANY

9 3 6 0 2 Tepmurgeckas 06paboTka yriepoRUCTEIX CTaNel U ee BIUAHYE Ha

10 CTPYKTYPY

11 4 0 0 TeXHONOrU HITOTOBNCHUS TUTEHHON hopMBbt

i2 5 4 0 2 Onpefienenue pexuMa PYHHOH TyTOBON CBAPKU

13 2 0 0 O6paboTKa MaTepHAIOB AABIEHIEM

Hrtoro: 34 0 12

CamocrosTensHas paboTa crynenra
Tabmuna 5.2.3

Ne Howmep O6wem, yac.
i pazzena Tema Bun CPC
pucnpumagsl | OO0 | 300 | 0300
OcgoBHble HECOBEPUICHCTRA
UCTATIYECKOT0 CTPOSHUS M HX
P JHeC P HsyueHne TeopeTHiecko-
BIWSIHME Ha CBOMCTBA MeTaLIOB. o MaTepHata o paszeny
1 1 5 0 10 Amopdupie MeTamisl. CBish MexTy P P
Odopmiterue orueTos mo
XapakTepoM IuarpaMM COCTOSHHS U
JabopaTOpHBIM paboTaM.
CBOUCTBAMU CIUTABOB (sakon
Kyprakosa)
Ipespamenns B cransx u yyrynax npu | Wsyyenne TEOPETUYECKOTO
Harpese %4 OXJIKACHUM, MaTepuana 1o pazueny
AycTenuTHBIE, peppursgie, | TloarorToBka K ayaHTOpHOM
2 2 6 0 8 JNenubypHTHBIE  CTamn. IBeTHble | KOHTPONLHOI paboTe wiIM
CIIaBB!: MEJHbIE, aJIOMUHEBbE BriGop IEeN0BO¥ Urpe
u ofocHoBaHMe MapKH CTaIH Ui Odopmierre oT4eTOB 1O
33JaHHBIX H3IEIHM. 1ab0paTOPHEIM paboTaM
3 3 6 0 8 Merozpl  TIOBEPXHOCTHOM  saxanku: | Vayuenpe TEOPETHIECKOr'0
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33KajKa TOKaMH BBICOKOM 4acTOTHI Marepuaia 1o pasnueny
(TBY) = npu wHarpese Ja3epoM. Odopmiense 0TIETOB 110
CoppeMernbIe  METOAS  MOSYHEHHA naBopaTopHBIM paboTamM
TBEPHBIX M3HOCOCTONKMX OKPEITHH.

HsroToBlieHMe KOMOOZHMLHOHHBIX U
TIaCTMAcCOBRIX w3jenui. Iomyuenme

VizsyyeHvie TeOpeTHIECKOTO
u3Nennd  u3  pesunnl. [IpuMeHenve

MaTepHala [0 paseny

4 4 6 0 8 PE3HHEL, TIIACTMACCHE i3
KOMIIO3HI{MOKRHBIX MaTepHanos

Hamucanue pedepara
Honmvopdusre MoHGHKaLEY

YEJEpOAa B HATPE A 6opa.

Ocobsle MeToIB! CBAPKY TIIA3MEHHOH

CTpyeit SHEKTPOHHBIM JIYIOM,
TPYCH, P HsydeHre TeopeTHIeckoro
nasepom.  CoBpemeHHBIE  CIIOCOOHI
MaTepHraia 10 pazxelry
HaIUIaBKH.
SIEKTPOXPMUIECKHE u
3 3 6 0 14 3K Tpocbmprqecme METOMBI
P Odopmierne 0T9ETOB 110
(bopmoobpazoBarvis TIOBEPXHOCTH
J1a0OpATOPHEIM paboTam
nmerane mammH.  Ousudeckue
XMMHIYECKHE NPOIECChl, Nexallue B
OCHOBE TEXHOJOTMYECKHX METOJIOB.
6 1-5 27 0 36 Ilogroroska x 3K3aMeny
Hroro: 56 0 84

5.2.3. Tlpenonasanye JUCIUIIMEE! BEIETCS C [PUMEHEHHEM CHEIYIONTHX BHAOB 06pa30OBATEIBHBIX
TEXHOIOI AN

-~  JeKnus Busyanmsanug B PowerPoint B nuanorosom pexunme;

—  naboparopHas paboTa;

- Pa3bop MPaKTHIECKUX CUTYalM;

—~  paborta B MaNkIX TPYIIAX.

6. TemaTuka KypcoBBIX paboT/IIPOEKTOB
KypcoBsie paboThl/IpoeKTh yUeGHBIM IUIRHOM He MpelyCMOTPEHEL

7. KonTpoasnsie padoTnl
KonTponbabie paGoTh! yIeGHBIM IIAHOM HE ITPELYCMOTPEHEL.

8. Onenxa pe3yIbTaToB 0CBOEHHS IMCIHNTIMHDI

8.1. KpuTepuu OUCHWBAHUA CTEMEHW NONHOTBI W KadyecTBa OCBOCHUS KOMIETEHIOUHE B
COOTBETCTBHUM C IINAHHPYCMBIMY Pe3ybTaTaMu 00yueHus npusenens: B [Ipunoxennn 1.

8.2. PelitwHrOBas CHCTEMa OHEHUBAHMA CTEIEHH TONHOTHI ¥ KAYECTBA OCBOGHMS KOMIICTCHIIHM
oby4arommpxcs OIHOM hopmbr 06yIeHNS Ipe/ICTaBIeHa B Tabmumne 8.1,

Tabnuna 8.1
Ne n/m | Bujipl MEPOUPHATHH B paMKax TEKYIIEro KOHTPOJIA | KomraecTso Gamios
1 Texynias aTTecramus
1 3ammuta Tembl «M3y4eHns Mponecea KpUCTaUTH3ALIHNY 0...5
2 3amura Temb! «MexaHmueckye CBONCTBA MaTePHanoB (MCTIBITARAE Ha PaCTsDKEHHE )» 0...5
3 3amyra TeMbl «OUpeesieRre YAapHOH BA3KOCTH ¥ XJI1aTHONOMKOCTY CTAIN 0..5
4 3aimTa Tems!: «M3MepeHue TBepAOCTU METAILIOBY 0...5
5 Tect 110 paspeny 1. «OCHOBEI CTPOEHFS W CBOMCTBA MaTepuanos. Dazosbie Apespare- 0..10
HUSY
HTOI'O 3a mepByro TEKYILYIO aTTECTAUMIO 0...30
2 TeKymias aTrecTauys
6 | 3ammra TeMs «AHamis JAArpaMMe! JKEJIE30-TIEMEHT» 0...5
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7 3aumra TeMb! «KMUKPOCTPYKTYPA UYTYHOBY 0...5
8 3anra TeMbl «MHEKPOCTPYKTYPa YITIEPONHCTON CTammy 0...5
9 3aupra TeMbl «MUKPOCTPYKTYPa NerHpOBAHHON CTANHY 0...5
10 3amra temer «Tepmudeckas o6paboTia YITICPOAUCTEIX CTANICH U ee BIUSIHYE Ha 0.5
CIPYXTYPY»
1 Kowrponssas aynuropHas pabora «MapkapoBxa KOHCTPYKUMOHHBIX MaTePUATOBY MK 0..15
nenosast wurpa "KOHCTpYKHMOHHEIE METATTHYECKHE MaTepHas;"
UTOT'O 3a BTOPYIO TEKYITYIO aTTECTAIIHIO 0...40
3 Texymias aTTeCTalus
12 Sammra pedepatos 1o Teme «Hemerannmieckue 1 KOMIO3NUHORHEE MaTepHabi» 0...10
13 3amura Tems! «TeXHONOIHSA U3rOTOBNEHNS JIMTEHHOMN bopmbin 0...5
14 3angura Tembl «OnpesesieHne pexuMa PyIHON IYroBoOi cBapxu» 0...5
15 Hroroserit rect 0...10
UTOI'O 32 TPeTHI0 TEKYIIYIO ATTECTAIINIO 0...30
r BCETO 100

PeiftnHroBas cucTeMa ONEHWBAHMS CTENCHH NOMHOTHI ¥ KAYECTBA OCBOGHIS KOMIIETCHITHI
00y 9aroIIXCS 0IHO-3a09HON GOPMBI 00y UeHus IpencTaBieHa B Tabiuune 8.2.

Tabnuua 8.2
New/m | Brizsl MeponpusTHi B paMKax TeKyImero KOHTpOJIL | Komruectso Ganos
| Texymas aTrecTarms
i 3ammra Tembl «M3ydeHns nponecca KpHCTAIM3ALIY 0...10
5 Tecrt mo paspeny 1. «OCHOBHI CTPOGHHES ¥ CBOJCTBA MaTepHaioB. GasoBsle NpeBpale- 0..20
HUS»
HTOT O 3a epByIo TEKVIIYIO ATTECTALMIO 0...30

2 Texymas aTTecTanys

3 3awmra TeMbl K AHAIH3 THATPAMMb] JKENE30-LIEMEHT 0...6
4 3awTa TeMbl «MHKPOCTPYKTYPa TyTYHOB 0...6
5 Samura TeMBl KMHKpOCTPYKTYpa YIJIEPOAUCTOH CTaTH» 0...6
6 3amura Tems! «TepMurgeckas 06paboTka YIIICPOAUCTRIX CTaleH U ee BIMIHHE Ha 0.6
CTPYKTYPY»
7 Kourponbras ayguropsas pabora «MapxupoBKa KOHCTPYKUMOHHEIX MATEPHAIOB 0....6
HTOI'O 3a BTOPYIO TEKYHIYIO aTTeCTALMIO 0...30

3 TeKyIIas aTTecTauns

8 3amura pedeparos 1o TeMe «HemeTaummaeck e ¥ KOMIIO3UIMORHbIC MaTepHanbD» 0...10
9 3amura TeMbl «OmpeieIeHue pexuma PySHOH Ay roBokH CBAPKM) 0...10
10 Hrorogslii TecT 0...20
HUTOT'O 3a Tpereio TEKYHIYIO aTTECTALHI0 0...40

| BCEI'O 100

9. VYyebHo-mMeTonuueckoe H HHPOPMANKOHHOE 00eCIeTeHNe ¥ CIIIILHb
9.1. IlepeueHs peKOMEHyeMON THTEPATYPHI npencrasneH B [purosxenuu 2.
9.2. CoBpemeHHBIE IPODHECCHOHATLHEIC 6a3bl TaHHBIX U HH()OPMALHOHHEBIE CIIPABOYHBIE CHCTEMBI
1. DnexTpoHEBI KaTanor/JiekTpoHHas GUGIMOTEKA TIOMEHCKOrO HHLYCTPHANIBHOLO YHH-
BepcuTera http://webirbis.tsogu.ru/
2. Hayuno-texumueckas 6ubmuoreka ®PI'BOY BO «YTHTY» u ®TBOY BO «Tromenckuit
HHAYCTPUANBHBIA YHUBEpCHTET» http://bibl.rusoil.net
3. Hayuro-rexamyueckas 6ubmaorexa ®I'BOYV BO «YI'TY» u ®I'EOY BO «Tromenckmit
HBAYCTPUANBHBIN yHUBEepcHTeT» hitp://lib.ugtu.net/books
4. baza namabix «Haygsas snexTpornas 6ubnmorexa eLIBRARY.RU» (om.roamacH)
5. 000 «OBC JIAHb» www.e.lanbook.ru
6. 00O «Mzmarensctso JIAHB» www.e.lanbook.com
7. 000 «3Bnexrponnoe usnarenseteo JOPAUTY www.urait.ru
8. basa mammerx KoncynsranT crymenra «OnexTpoHHas OuOIHOTEKa TexHMYecKoro BY3an»

http://www.studentlibrary.ru
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9. DOnextporHO-6ubnnoreynas cucrema BOOK.ru https:/www.book.ru
10. Dnexrponno-6ubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.rw/
11. Hanmownanbnas snexTpoHnas 6ubiuoTeka (depes TepMUHAIE TOCTYTIA)

9.3. JluueHsHoHHOE ¥ CBOGOMHO PpaCIpPOCTPAHAEMOE HPOrpaMMHOE ofecleuenye, B T.4.
oreuecTeeHHOro npoussozctsa: 1C lpennpusarue (yuebnas sepcns); KOMITAC-3D LT 12v (yuebHas
Bepeus); AutoCAD 2017 (yueGmas Bepcus); Scilab (Gecmnarmas nporpamma); Free Pascal
(GecruratHas nporpamma); Microsoft Windows 7; Microsoft Office 2010.

10. MarepuansHo-TexauiecKoe ofecnedenye TUCIHILITHb
Homemmenus 1A TPOBENCHHUA BCEX BHIOB pPabOTHI, MPEAYCMOTPEHHEIX YYeGHBIM [UIAHOM,

YKOMILIEKTOBaHB! HEOOXOMUMBIM 0GOpPYIOBAHAECM H TEXHHYECKUMH CPEACTBAMHE 00YIEHNS.
Tabnuma 10.1

IlepeveHb TEXHIMIECKIX CPEACTB 0ByUenus,
HeoGXOMIMBEX IS OCBOCHUA NUCIATIIAHEL
(JEMOHCTPAIIOHKO0E 000PYHOBAHHE)

Ne ITepeuens obopyxosanns, HEOOXOAMMOrO [l OCBOSHI
/i JUIC AT UTHHET

Vaebuan ayIuTOpHA it NPOBESACHNA JEKIUOHHBIX H
NPaKTHYECKIX 3aHATHUH, TEKYIIETo ¥ IPOMEKYTOYHOr0 KOHTPOJSL.
JlaGoparoprs «MaTepranoBe XeHIA», « TeXHOTOTHA

KOHCTPYKLIMOBHBIX MAaTEPHATIORY. KomMmnext MyIsTaMeuiEOro 060py o~
1 Harnsusste nocobus «Marepuanosenerne 1 TKM». Mukpockon BaH¥A: IIPOEKTOP, SKPaH, KOMIBIOTED,
Miaxmen -1, JIyna mis n3Meperus oTedatkos, HaGop Toxapssrx aKyCcTHIeCcKasl CUCTeMa.,
pesuos, Habop ceepn, HaGop anextponos ¢ mokpsitiem, Habop JlokanpHas ¥ KOPUOPATHBHASA CETh

06pasnos mepoxoBatocty (ToueHue), Habop o6pasuor mis
u3Meperus T8epAocTH. Habop pexynix MHCTPYMEHTOBY.

11. Meroamgeckne ykaszanus 1o opranuzaguu CPC

11.1. Meroauveckue yKasaHHs O HOATOTOBKE K NaGOPATOPHEIM 3aHATHSM.

K soionnenuro nabopaTopHbIX paGoT NOIYCKAIOTCs MOATOTOBIEHHEIE CTYACHTEL. JIsst 5Toi e
OHH 3HAKOMSITCs ¢ naboparopusmMu paboTamu 1o Kypey «Marepuanosenerue. TKM», YSCHSIOT Ieib U
METOJIMKY BBIIOIHEHUS pabOoThl, OTPAKAIOT B OTUETE OCHOBHBIE TEOPETHYECKHE IIPECTABICHHUS, HC-
none3yeMsie B pabore. B mpomecce moaroToBKH K JaGOPATOPHBIX 3aHATUAM OGYHArOIIHEcs MOTYT
npuberaTs X XOHCYbTAMAM Tipenonasatens. Hammyue KoHCIeKTa JeKuuit Ha Tab0paTopHOM 3aHSITHI
OBA3ATEJIBHO! Ilpn BemonHeHrs paGoT IO M3YYEHHIO MUKPOCTPYKTYPH! PA3THIHEX CIUIABOB HC-
HONB3YETCS anb00M MaKpoO- ¥ MAKPOCTPYKTYP METAJUIMYECKHX CIIIABOB.

Ot4er no nabopatopasiM paboTaM HEOGXOAUMO BEIIONHATE B OTACTBHOM TETPaIH.

O6bem oTyera O OJHON paGoTe OOLIMHO He IpeBhnaeT 3-5 crpanun, OTYET JOIDKEH COOTBET-
CTBOBaTh PEKOMEHIYEMOMY COHEPKAHMIO, OBITH IOHSATHBIM, KPAaTKHM JIAKOHMYHEIM, HAIIMCAHHBIM 063
IPOU3BOJIBHBIX COKpAUIeHUH; TEKCT, MIUBOCTPUPOBAHHBIM U TaOGNAYHBIN, MATEPHATEl JOIDKHE! COOT-
BETCTBOBATH M3BECTHBIM TPeOOBAHMAM O(OPMIIEHHS OT4eTOB. B cnydae crarudeckol o6paboTku pe-
3yABTATOB BKCIEPHMCHTA JOJDKHBI ObITH yKa3aHbl HOBEPHUTEHBHbIC MHTEPBAJILI SKCHEPHMEHTAIBHO
HONYYCHHBIX 3HAUCHUN ¥ IPHUBEACHB! IPAQHKY IOXYUSHHEIX allIPOKCHMUpPYIOmuUX Gyukuui, B orge-
Tax 0 paboTax, CBA3AHHBIX ¢ H3YYCHHEM MUKPOCTPYKTYD, IOJDKHBL OBITH H300PaKEHBI CXEMbI MEKPO-
CTPYKTYD ¢ yKa3aHueM BCEX CTPYKTYPHBIX H (a3oBBIX coctaBisromux. Ilponcxoxkaenne moboit Tod-
K, TMHUH 1 1P, Ha CXEME MUKPOCTPYKTYPhI ZOJDKHO OBITh MOHSTHO CTYACHTY H JTI000MY, YATAIOINEMY
oryer o pabore. Iloz cxemolt MEKPOCIPYKTYPHI HOJDKHA OBITh TTPHBENCHA TIOAPUCYHOYHAS TO/IIHCE C
yKa3aHHeM MaTepuala, ero Mapku, CTPYKTYPHBIX COCTARISIIONINX H YBEIUICHMS METAIOIpaduIecKo-
IO MMKPOCKOMa. Pe3yIbTaroM MEKPOCTPYKTYPHOTO aHau3a SBIIeTCS HHPOPMAIHS O CTPYKTYPHEIX H
(ha30BBIX COCTABNAIOMEXK CILIABOB, O TOM, 9TO OHM COBON IIPEACTABILIOT, KaK MoNyJaroTes. OTder
AOJDKCH COOEPXKaTh 3aKIIIOYCHUC MJIY BBIBOIBI 11O pa60Te.

Bomonuenue nabopaTopesix paboT IO3BONUT CTYACHTY OBJANETh IIAPOKO HCIIONB3YEMBIMH Me-
TOJAaMH MCCIICNOBAHUS CTPYKTYPHI, HAYUHUTHCA «YUTAT) JHArPaMMbl COCTOSHUS Pa3NAYHBIX CHCTEM,
«IOHHMATE)» CTPYKTYPY Pas3siM4HBIX METANIMYECKHX MaTepraioB. MHorme pabOTBEl HOCAT Xapakrep

11




Hay9HBIX HCCIEIOBAHNH, TI03BOJLIONIAX 3aKPEIUTE paHee IPHOGPETCHHbIE 3HANNS ¥ HABBIKY B obpa-
OOTKE pPe3ynpTaTOB SKCHEPHMEHTA, COCTABICHHY H odopmierrH 0TYeTa 0 paboTe, YMEHHM OENaTh
BBIBOZBI IO paboTe.

B naGopatopHsix paGoTax DpuUBENEHE! KOHTPOILHDIE BOIIPOCEL, CUTYaI[OHHEIE IIPAKTHUECKUE 3a-
Aa¥H HOSBOJIIOIIMC CTY/IEHTY IIPOBEPUTE CBOIO TOTOBHOCTH K BBIIONHAEMOH paGoTe.

11.2. MeTonmgeckure yxazanus 1o OpraHU3alMH CaMOCTOSTEIEHOMN paboTEL

CamocTosTensras pabota 00yYAOIMMXCA 3AKIFOYACTCS B TONYYCHUN 3aJaHuli (TeM) y npenoga-
BaTeILL JULA OCBOCHUS MB/MBUNYansHO. [IpenonaBaTens Ha 3aHATHM HaeT peKOMEHIALUH HeoGXOmU-
MBIE ZULL OCBOCHHS MaTeprana. B Xone caMoCTOATEIbHOM paboThl 00YHAIOIMEcs: OMKEE! BOIIOIHATS
pedepar, u3yunTh TeOPETHYECKAH MaTepHal [0 pasfenaM, O(GOPMHUTE U 3aLATHTE OTHETH IO J1aGo-
PaToOpHEIM paboTaM.

O6yuaronmuecs TODKHEI IOHUMATH COLCPIKAHUE BBIIONHEHHON paboTE! (3HATH ONpENeIe NS 110-
HATHH, YMETh Pa3bACHATS 3HAYCHAE W CMBICH JIFOGOTO TepMUHa, HCIIONB3yEMOT0 B paboTe H T.I1.).

PedepaTusnas padora. Lensio pepeparnsroii paboTs! aBIgeTcs Gonee YraybneHHOe H3ydeHue
marepuaia. Temy pepepara no aucimmIEHe ONpeneNseT npenoxasates. Hamcanye pedepara — 310
Gonee 0OBEMHEIN B CaMOCTOATENBHOH PabOThI CTYIEHTA, ComepIKai MHGOPMAIHIO, HOTIOTHSIO-
LIYIO W pasBUBAIOIIYIO OCHOBHYIO TEMY, H3yJaeMY0 Ha ayJHTOPHBIX 3aHATHAX. BeIymmee MecTo 3a-
HUMAIOT TEMBI, IPEACTABIAIOIINE IPOPECCHOHANBHBIA HHTEPEC, HECYIUE HIEMEHT HOBH3HbL. Pedepa-
THBHBIC MaTepHaibl JOIKHE! IPEACTABIATH IIUCEMEHHYIO MOJIE/Th ICPBUYHOIO TOKYMEHTA — HAYIHOH
paboTEL, MOHOTPad U, CTATHH.

ITopsinox efawn u 3ammTo! pedeparon:

1. Pegepar craeTcst Ha poBepKy HpemonaBareio 3a 1-2 HeeM: 10 389 THOTO 3AHSTHS.

2. lpu onenxe pedepara IpeIioaBaTeNs YIUTHBACT KAYeCTBO, CTENCHD CaMOCTOSTETEHOCTH cTy-
ACHTa 1 TIPOABJICHHYIO WHUIMATHBY, CBA3HOCTh, JIOTHYHOCTE U TPAMOTHOCTH COCTAB/IEHHS, odopmie-
HUE B COOTBETCTBUE C TPeGOBAHHIMY.

3. 3amyTa TEMaTHIECKOTO pedepaTa MOKET IPOBOAUTECA HA BHLICICHHOM OIHOM 3aHATHH B PaM-
Kax 9acoB y4eOHO! IUCHRILTHHEL, TH60 [0 IOTOBOPEHHOCTH C TPEIIOAaBATENEM.

4. 3amura pedepara CTYICHTOM PeTyCMATPHUBAET:

- JOKJNaf 110 pedepaty He Gonee 5-7 MUHYT;

- OTBETHI Ha BOIPOCH OMIIOHEHTA.

Ha sampure 3anpemeso uTenue Texcta pedepara.

Obast onenka 3a pedepar BHICTABIAETCS ¢ YISTOM ONEHOK 32 paboty, TOKIaJ, YMEHHE BeCTH
JMCKYCCHIO M OTBETHI HA BOTIPOCEL

Crpyxrypa pedeparusnoii padorsi. Pedeparupras paGora cocTouT 13 CIEAYIOMUX Pa3feiios:

—  THUTYJIbHBIA JIHCT;

—~  COAEpIKaHWE,;

—~  BBEJICHUE;

—  OCHOBHAag JacTh pedepara;

—  CHHCOK MCIIOJB30BAHHBIX HCTOYHHUKOB.

O6BeM pedeparta He TOIDKEH IPEBHINIATS 5 IEYATHAIX THCTOB dbopmara A4.

Temel pedeparos:
Cocras, xaccHUKaLMsL ¥ CBOHCTBA MTACTMACC
KapboBonoKHNTE! B GOPOBOIOKHHTEL
Cocrap u xnaccuduranys pesus
OOGmue cBefenys, cocTas u KaccupuKarms IUICHKOOOPasyIomuX MaTe-puaios?
OOurue cBenenys 0 HEOPraHUYECKUX MATEPHAIAX
KomnosnTaEIe MaTepraisl ¢ MeTaInaecKo MaTpALEH.
Brisl KOMIO3HTHEIX MaTEPHATIOB.
KoHCTpyKIuoHHEIC HOPONIKOBBIE MATEPHAEL.
MertautoxepaMuyecKue CrIaBsl.

.
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10. Obmme cBenCHNS 0 HEMETAUIMYECKIX MaTepHaIax, KnaccuQUKaums MOMUMEPOB, 0COBEHHO-
CTH H UX CBOMUCTBA.

11. Kowmmosutapre MaTeprals! ¢ HeMeTAUTHYECKON MaTpHIEHt

12. PeznHOBBIE MaTEpHAEL.

13. IlracTmacchl Ha OCHOBE HONHITHAICHA

14. JKécrkas mmacTMacca Ha OCHOBE TIOJIMBUHUIIXJIOpH A

15. TIracTmaccsr Ha OCHOBE MOMUCTHAPOTA

16. IImactmaccer ¢ Gosee BEICOKOH TEIIOCTORKOCTHIO

17. BBICOKOTIPOYHEIE IIACTMACCHI

18. BricOKOMOYIbHBIE IIACTMACCH

19. TlpomsBoncTBo u norpebienue macTMace

20. Crexno: HeOPraHHYECKOE U OPraHIIecKOe, CHTAIB], META/LTAYECKHE CTOKIIA

21. MeTozp! HOBHIIIEHHS JONTOBSIHOCTH H3/IE/ M.

22. HoBrle MaTepuaisi, IpUMEHIEMBIE B HE(TEra30BOM KOMIUIEKCE.

23. Tlommopdrsie MoaHUKAINHA YINeposa ¥ HUTPHAA Gopa.

24. CrocoGbI H3roTOBJICHUS H3AEIMHA U3 TIACTMACCEL

25. TepmoruracTa9HbIe TOIIPHBIE IUIACTMACCH. TTOMMBARMIXIOPH, TOTHAMIUIEL

ToxroToBka X dK3aMmeHy CIHOCOGCTBYET 3aKpEIUIEHHIO, YINYONEHHIO M OGOBIIEHWIO 3HAHWIL,
IOTYy9aeMbIX, B NpOIecce 00yUeHHs, a TAKKe NPUMEHEHHIO WX K DEIICHMIO HPAaKTHUECKHX 3a71ad.
loToBsick X oK3aMeHy, CTYNEHT IHKBHIMpYeT HMEIOINMECSs NpOGENsl B 3HAHWSX, yrry6iser,
CHCTEMAaTH3HPYeT U YIOPANOYMBACT CBOU 3HaHWs. Ha 3K3aMeHe CTYNCHT AeMOHCTPHPYET TO, YTO OH
IpHOOpeN B Iponecce 00yYeH s [0 KOHKPETHOH y4eOHON AUCIMILIMHE.

IlpaBuia DOArOTOBKM K 9K3aMEHAM:

1. Jlydme cpasy cOpHEHTHPOBATECS BO BCEM MATEpHANE U 06S3aTeIBHO PacIoIOKUTh BECh Ma-
Tepuail COTAaCHO YK3aMEHAIMOHHEIM BOIIPOCAM (MI¥ BOTIPOCaM, 06CYKIAeMBIM Ha 3aHATHIX), 9Ta pa-
GoTa MOXET 3aHATE MHOTO BPEMEHH, HO BCE OCTANBHOE — 3T0 YIKe TeXHUYECKHE AeTAH (rmaBHOE — 3TO
OPMEHTHPOBKA B MaTepuaie!).

2. Cama moaroToBKa CBS3aHA HE TONBKO C «3arOMHHAHUeM». [I0AroToBKa TaKKe npeanonaraet
U NICPEOCMBICIICHNE MaTePHalla, ¥ JaKe PacCMOTPEHUe albTePHATHBHBIX UNICH.

3. Cuagana CTYHEHT HOIDKEH IPOAEMOHCTPHPOBATH, HTO OH «YyCBOHI» BCE, 4TO TpelyeTcs 1o
porpamMme 00yueH s (WK 110 IPOTPaMMe JTAHHOTO HIPEofaBaTeNIs), | JIHMIb OC/e 5TOr0 OH BIpase
BBICKA3aTh UHEIC, JKENATENbHO apIyYMEHTHPOBAHHBIE TOUKY 3PSHHA.

13



SHNOOBMIOLOHXAL M FOHBHAALEN | OMNOORUIOUOHXSL W HOIBRAAIEN | arboshiioTONNal T 80Iendsien T aoreudorew | u qoeHdoTeN T 110
4101080 u 1dAwAdio | axonoas H 19dKmiAdyo | aiomoan U 19d4anAdio | aronoas H gdAiAdio | gromoso  u  1adAiAdio
BHHR8OdUIAON KYOLOW | BMHEEOdHIOTON 19T0IOW | BUHeaOdHISION 19I701oW | sunegoduIsTON MTOLOW | s¥uHRZOdHIATON  I9VOLOW
SIIOIRALIEWQLIEIN B O¥IND SUNOIRUIBNALRIN SUWDPRUIBINOIEI K SUNIIBHE QIMOORUIEW IDIIORHUIRWILEW
-ohnend roens sa1oHsmdosos g | u SWioohnend omodox JoeHE | -u( iovHe OHIDINOEIANAOT K | -OLBW M oMNOdRHEN( 19vHS O | H QINORMEN{ 7L tdLeHg
KUHOHOWAAL XM WOHHREOHI0Q0 Hiroed10 nogoceIdupon
o SuHIheHERHTodl q XIIWaBHOWHdN
XH BKHOKIQO OM10h KUHOHTAALRE OI9HIIOIMhRHESR XEUJIONOHXIL
muoedio gosogeroldon | wore ndu pesiaugmon ‘uroedio niredio gososeiordon nroedio yogoserorldon | M xerendoiew o nenes
8 XIIWOBHOWHAL  XKMIONOHXOL | yososetoloH & XISWoHoWHdL | 6  XSNOKHOWHAN  XKUIONOHXOL € XIIWOBHOWudIl XEMIOUOHXSL | ¥uuomod KiY SONMHROIOH
u xewendolew o hewes KuHomad | XsuIoOHXeL M xewendolew o | @ xerendolew o newes unomad | 1 xewemdelew 0 nEwes XITHK304des H
BUX  GOMMHROIOH XIHXa0Ades | nules ¥uuomod KUY SOMMHROIOM | KHY  SOMUHAOLOW XiaHxagAdes | suHomad iy goMmMHROION | XippuMoood unrewdogan
u  xmopuoood  munewdoduu | xmmxcghdes  u xiopnood | 1o xwrguooed  unmendodau xigHkeoAdes M xoymoood | miogedgo W vemweHB R
mwirogedgo v venlrene | uunewdoduu mitogedgo | miiogedgo u erHirene | uuirewdodHn uiLogedgo OIOHULDINFRII0I0D OHHOIHBIO0N
N\& ]
OJOHTIIIULLIO0LOD 2d0Qd | U BEHIBHE  OIOHIIOIMARIIONOS | OJOHINOIRIRIIONOD ‘edogo | W voarene osonaiarkaEIooNos | ‘edogo AONOL " momod
‘exomors  ‘wdogign  uwewondu | ‘edogo BAOUOU ‘edogian | ‘ewomon  ‘edogua  wwewsudn ‘edogd ‘exonol | ‘edoqred uwewsudn I HOWHITOXO0H
og1oHamdora0s 1 loorerq | uwewoudn  omodox  Iooweng | MWMHAIRWHHMW seererg() | ‘edogie uwuwoudu loowerd off | worwrs g AR 3T n:mgz aoews
SMHoheHERHTadL
A1100edoo 1 dogo
X1 BKHOKIQO OX.1oh MMOKITIO XEWIOUOHXDL U “SOMOI O3 b1
XEMIOUOHXIL M XeweudoleWw | olMHINOIWEBHESH KeNoAION IDIQUTIIO BeNDALION xewendorew o ommewdod  HOMHHEOLOM
o ommendoduu hENBE | XBMIONOHXAL 1 XeweudoleW | ‘XEMIONOMXOL H  xereudorew XKUIOIOHXIL ¥ XRifeMdoleW | -RKM hewes Euuomod iy xianxagAdes XA
suHomsd ¥ OIAWHTOXQOSH | © ommendopuu heres | 0 omrendoduu Lexee | o omnendopnu heNBE | OlAMHIOXQooH  diedugiro i xmomoood
sweduglo u  qiesodusureHe | xumemod  muY OIAWKEOXQOSH | subomad  muy OIAWHTOXQOSH | suuomad  KIT OIKWHIOXQOSH | M ieaodmsmiene ‘aiegod XIHaRA L
‘qregoducnienalond | awwedugro  wu  wuesodusdirene daeduglo M diesoduenrvHe | 90RdHQl0 ¥ ArpHOdMESMIEHE | -HEMIBMOIONO ‘qredoLasu doows
‘QLRAAEEH ‘9MOM | “41BFOdHMENIBWOLOND  ‘TUBNONEEH | ‘aregodHEUlBNaIINS ‘9IRASNLEH ‘91RHOdMENIBNGIOND | ‘9IBNOM  OHIIOIKOLOOWRO Pom:mpwﬁ: Lo
OHIUDIBOIIOWED OHHBHEOD0 | ‘almdou OHIUILEOIOOWED | ‘41eMOH OHIIOIKOLI0WED | ‘9IBNOUFsH ‘ALENOH | OHHBHEOOO |4 :9LIWK o 0
2aronomdogon = L39NL | OHHBHEODO M omodoX 199WK | OHHERHEOOO JO2NA | OHILAIBOIOOWRD  LoaWA oY P14
OMHOHOWKAHL X! BKHO¥9G0 ON1oh EMHOHTAIBE WOLE gonendornI
‘goirerdalen mwignmo | udu  geaugaon  ‘sorvudoren o
. ) XU AdLoHoY
XITHHOWTIALOMON  MHI0NOHX0L. | QISHIIDIMLRHENH BRNOALIOY | X1THHOUTMAALONON  MALIONOHXAL golrerdoLei S
H olHIKdaoIrendoew | ‘gorendainw HAJIOUOHXAL | # OBHITadorBHdRIRN | XIIHHOMIMAALOHON HHIOIOHXGL )
. ! ) ) U omuosrogonendaren
b onqroruHorudn | u OIMHARaOwBHdaLeK | N oHaxsamHownAdl | M oudRegorEudoLen i
b oHalreLMRoNd
nurrendodan A0MHHLOLION | X ougreLronndl | uurendodnn AOMUHROLOW | ¥ oHgrroLHHsKKdl . .
uuirewdodnt  HNHHBOLOM
x1eghdes u o wivopmoood | umnewdoy HMRHBOLOM | XII%0QAdes ¥ xanoyuoood | uumewdodnn WIUHELOLON
. ‘ . - ‘ . orExoghdes ¥ amxopKosod
X1HAEBAIR KUHBHE | QMH¥o0Adee MW omopuosod | Xi9HArRAINE  SMHBHE wodogen | aigumogides u  amvompmosod B - CqLEH
WodOQeH HOIOHKON JopWergQ) | sMHAreAD®  omodox I9CHE | WISHIUBWHHHIN lovlergQ | Sgndreiaye loenE sy o e = {3
[ v I 71 JHUITITHITIONY N HH
P eod o doind 0l BHHIRAQO vieLsKAsod AHHEIOHOWHEH TTHOLINWON
BHHShAQO goreLarfcad snneaukono nidesndy SUHEHOHOWHEH 1 YO U Yoy oy

HLOIH MhI990Y 90LNA9L90 AUHVIKAIDIO U BUATIVLY AICIDNE aoonnarraeduery
OI'IY FOFOLVIALOIH T0°€0° 17 180100701 suBorraediueH Lo
JOI'VAdILVIN XI9HHOMIM AdLOHON BUIOICOHXAL "AHHATAIOI Y UAALYVIA BHUIITATION]]

Bungaunono xu uudarndy u upnaoLonwo sunegodundod Buy BHHOLAQO 190v191rAcad orawolduneryy

1 ouHaxorud] |




Sl

MIQUITIO -OHILALESY JOH
goendaten
EUHOHOWHAL XM BKHOKIQ0 ON | I9HIUOIUKBHEDH ERMOALOY gorendazen 9190HO00M oikriods ~41reHoM099podu
~1dh ‘g0UBHdAIBN 9I00HQOOO0LD | ‘dorendalen 9LIOHQOOOLO | J1D0HQOOOUD o1kuLadIHON g01rendoLBIN 9100HQOIOUD o wﬁo:o: Eommo:: heree Xi9gLder
OIAHIOANHON BNOMOLl OJOHHOMI | oI HiadMHON BIOMOL | BMOMON oronxounewdogun | oifniadyEoN B3OMOL d -HR10 QUHOMaJ
endoinu SH0HOC BH 9lRgodue | osommommewdoduu om0HOO ®H | omOHO0  BH  dresodusomrodu olonHountrewdopHn 9GOHO0 .mw,_ Otpen ﬁ_umo:oo ME ired TEMIO SO
-oHI0du saromomdedos g 10wk | dresodusontodn omodox 100ML | oBgrarndogiswaors 190MK | eH 9iesodusontodn roowd ajy TOGHEOHIOUI £ 1N L
BUH
UM
-oHoWMdIl XM WOHMHEHOHI0QO o KNQUITIO KHH 1 sadom ¥ KaHA
nevewdoduy Bhey | oIMHIIOLUERHESH ERN0ALOY | -oHwAdies wole mdu KearLauon unirendod oﬂwmx E,? C9IL U KHHOM
. e . . ; ) -vdx00  ‘sunegosedgosdu
-adon n gunoredx0d ‘suupgosed | ‘wnmiewdodmy ukewadey W MM nirendogun mheradou 1 kK | -RM meewodol w o suEoHRdX0D | | ndo  ‘edooto u
-goadur “wurreennerdo edogio u | -snedxoo ‘guHpsotedgoadn ‘mun | -oHedxod ‘smrHegosedgoodm ‘wun ‘sunegocedgoadr ‘muneennrrdo s:zﬁx?; O rdoglo
g . . . . REWIBHY ‘edouon eaiorado
BEMERHE “BNOMOn vd1owodd Qu9H | -eemneydo ‘wdogro 4 wemwene ey | -vswnwido ‘edogro u venuwere ‘eX | vdogl0 M wSMKEHE BXOMON JMHEOMO0  gg  idrvHE
~HOHJ0 loeHe o810HomMdos0d ¢ | -omon ealorods 919HEOHIO 19BHE | -oMOU vALOYado GISHEOHOO 10eHE | ed1079do OI9HEOHOO JSBRE I[] ’
40003N0d1
KUHOHOWMAI XM WOUHBEOHO0G0 XIMOORHMIOLOHXIL
o QHHIhBHERHTodL BUHOHITAALRE ITHYIOIMERHEDH unnede wodoger XI9H1odNHON
XH BEHOKIQ0 ONM1oh ‘400%onodu | woie udh xearaumanon ‘aooosodl | WSHIMPWHEMN 5 2030smodn goo0smodn | Ky XITHHIBEHERHT oAU
XIOIOOLMIONOHXAL  XIMHIDOMHON | XMNOOKMIONOHXOL — XMHIOANHON | XMNOORMIOLOHNSL  XITHIOMNHON | XUNOORMIONOHXOL XI9H12dMH0Y | “@oooorodu  XHMOORMAWHX
BUY XMHHSheHERHTdD | BT XI9HHOhBHERHTadU | BUT XIHHORBHERHY AL | ¥ury X19HHAhBHERHTod | U XENOOhUEUD
‘a0o09modu XIDIOSBMMWHY | ‘@oooonodu XIDIOShHWKMX | ‘g0%0sTodn XIDIDOhUWHX | ‘€000aTI0dLl  XIDIOShHWMX U ‘RUNOORHULBWOLBI
H XMNOOhHMEU( XUNOShULEWOLRN | 1 XIDIOSKHEH( “XHYOOLhHIBWOIBN | U XIDIOShUEN( “XHAOORUIEWOLEW | XMOShUEH( “XIDIOShULBWIIBW ¥UHeg0dUIOTON
KUHRLOAUIOTON  BOXOOHHIQOI0 KupeaoduIraYon BUHREOUMUSYOW | BHHREOAHIOOW YSIOOHHIGODO UALOOHHIQOD0
XISHIVBHLIMNARAY | BOLO0HHAQ000 XITHIUBHHMIANAL | HOLOOHHOQO0O XIHAIBMIMIHHAL Xigpqreaninandu X19HarenaMnERdu
BHHBEOL91IOLOU HOMUTOLOW ENHBEOEINOLIOH BUHRLOEIIOLIOU EUHBEOEIIOHON BHHBE0£IL OLOH
sgronamdedoo g 100TRIrg | HOMNUTOIONW LooYerg | WONMTOLOW Iooverre] | WOMMTOLOW 1591elrd OH | HONMTOLOW 7§ :qlaverrg
q02%09nodu
XUNOShUIOKOHXL
uHaReHEEHT AL MIGHINO SITHYIOLHEBHESH ‘OUHOHTAdIRE XIQHLIAMHON
XM BEHOKIQ0 OMIoh ‘gooosniodn | sedoluor ‘@000aN0dl | 1eBEI9LIINON ‘a0o09n0dn g0209n0dy | KUY SIMHHSRBHERHY A1
XIDIOShUIONOHXOL  XITHIOMNHON | XMMOOKMIOIOHXSL  XISHIAMHON | XMNOORHIONOHXOL — XIHIOAMHOM | XUMOSHHIOIOHXAL x19HLadYHON | ‘goodanody  XMMOORMWUK
KUY Sl9HHSheHERHYadL | K1Y Q19HHSheHEERTodn | KU SIIHHIRRHERHEdT | BuY Sl9HHORRHERHTadn | 1 XIIOOnNEN D
‘g000am0du XIIOShUnUx | ‘aosoonodu XMNOOBMIWEX | ‘9099aTodi XIDIOOhMWHX | ‘a000oriodl  XMNOSHMWHX R XIS ALRNOLRIN
A XPHOOhHEN( XIDIOORUIEWOIEW | M XIDIOShUEH(D ‘XUNOShMIBWOIEW | H XMMOSRUEH( NHAOORHUIEWOLEW | XMMOShHEH( “XIMOORHIBAOLEW KuHRaodHIOTON
EUHREOdMISTON  HIS0HHAG000 KnHegodHIoYOW ¥1HEIOdUIBTON kuBea0oduIaTON HID0HHOQ00O
SITHIIPALINNHAAL 91BE0LIUOUON | HISOHHIQOIO  OIMHILPUEMIHNAL HI00HHOQO0O  OMHIIRHUMIHMAN | HIOOHHAQ000 JIYHIIBHIIRHKAL QIgH IrERIMTHEdN
agxonomdogod g 133ML | 91B0EIUOUOH  OmOdoX JISME | 91RAOSILOLIIU IOOWNL | HBEOEINOUOM  I0OWA  Off | 9iBHOLINOLOM TA 19IOW UL
~OHIHSLEY POH
- -q1reHon0va(odir
suHOHaWMdL WIQUITIO A19HIHOLHRhBHESH BHHOHTAdIBE WOLE HINBELOH0HD | 2XM9900 BH XHITOL
X1 WOMHBAOH)I0Q0 D HWREIOHOE0 | KBNOALIOY ANBILOHO0) | A BREITLMUON  UWRALOKOHD HWREIIH0ED WAIIHHOUNIRIRALIIONE | ~BMosodl ‘aoooam
HWITHHOHIBIRALITIONE HMNITHHOUITRLRATIIONE HWISHHOUIRIRAXTIONE HWISHHOMTIBLRALULIONE | # HAMIOOhMHEXOW | -~0dIl XIMOShBWUX [ 1(0)
U AWIOShHHEXOW | M HWIDIOOhHHEXOW | U HUWIIOOBMHEXOW | Y HWUNOORHHRXOW HIWIHHEBYRS | MWISHHETRE 0 gorerdalew N XUAOBRUEN D
UWIGHHEXRE O gouwendslmw | MWIGHHRNRE O aorvndelew | HWISHHETES 0  g0weHdOIBW | 0 HorEMdolBW  BUBONGOLOJEH | BHHOISOLOIEY 1ooomodnt | EMIeMugHOoRIY
KMHOUEOLOIEN 1900910d1 | KMHOIEOLOIEH 19o0an0du | BMHOUEOI0JEH [ooanedu | 1gooonod  OMMOSRMIOKOHXIL QMMISRMIOIOHXIL Y OUHOIEKISg




91

HHORIRAULIONEG 1 941991r0110d 1o

H HIDKREND nuneIeAIrIoNe

u HIDKRINO HUTRIRAYLIONE

M HIDKREND MUXRIBAULIONE 1

[ caioHomdeE00  ® leaWeny | MwendsBH  omodoX  1aoverq | BA0OHd  WWBNIGGTH Jaowerrgy | edogrid HNeNM9ER 1ootelrd oF | MNeNGasH ¢{  drelerg
- XU KKHOK9QO ONIoh HLJ0HOBLIOESG UNHRE0gadL
‘HIDOHORIIOESQ HuHeg09adL IQUITIC HIDOHOBLIOEIY | WOIdRA o W vdowdn) ou
Wolonk o u godowed | o19HgIeIMKEHESH BexdAnox ouHAHTAdIRe 1ovmaLanon | ynHesOgadL noakk | -ongedy sodowed xiamHHO
XITHHOMIRIRAINIONE XI9HhuIeed ‘UIDONOBIOLIG WaHEE00dL | “UIOOHIBLOEDY yuHedogeds | 0 n godowted usHhurced | -MueleAuiowe X19HBHLERd
XUH BH WOUEIONITEOE | WOLShA 9 B godowed xannureed | Woishs o 1 aodoived xigubureed | xun ®H WORALOYATe0d | XHH  BH  WOHE10MoYtod
rou EunegorAdogo | XMH  BH  WowsIOWoYtos You | XHH  ®u Woudloyasos  Yon | Yon BUHREOVAdOQO | Wou  umemowAdogo gos
40€RN10 IMHMhHAL ¥ HIDKREND EHHREOYAd0Q0 90seML0 19HMhudn suHegonAdogo gosenio wHunHdy | sosexio I9HRRUAL | -2310 19HARUdL M HEMCRENO

MHITRIRAUTIONE H 28109LU0LH

HIOOHEHL
-wodde 1 nioon
-OBHOSQ YUY

-002d1 €1 BYOXOU
BINGIQO OJOMND

sgropomdogoo g Joowreirg]

HWHEeImdu omodox  1aolerrg

WISHIBWHHIN 1IBXRHG()

ANIGHTBENUAL Jasrerrd SH

-oHLRdRINR £ qLoKRIrg

Q9OHOO BH HLO

ndu  ewendoleWw  ouHoWeson | M surodmernodio udnd erendoren | u eurdareredio udu vrendsren | sglosrammiodio ndn ewendsiew | -odLo udu erendolew oMM | ~ohHHXOL KT a0
sregoducontody M weauHsIO | ouHoWoEOU dregodusontody | oumoTagou aregodueontody | ouHawogOU slegodueontodu | -owoson  resodugomiodn | -emdoiew dograg
sg1onemdagos : IOOWA | M dle8HMHONO omodoxX  Isamg | u LIRGUHAIIO IBONA | M lREHHONO  Joowk o | m JLBEHHANOG K 9LOW 4 ¥°9-)110
BUHOHOWHRAIE XH W3 VMQUIITO DI9H KUH gorendarew
~MHEBEOHD000 O 4oweHddIe HHI | -9UOLABEHEOH ¥eoAuoY ‘sowend | -onvAdies Woie udn sesiqL9OH gorend | xannounyfdionon  omu
~OFOHXAl. M KUHOTOHOIRHdIIBW | ~01BW HMIONOHXOL W KUHOXOHOIN ‘BOURHAIIRIN UMIOKOHXOL Ml KUH | -00BW WUIOIOHXIL W KMHOWAE -OIOHXL M BHHOW280ieud
1980HI0 1oBHE d8XoHomda800 g | -wrdorew 19g0u30 omodox 1OBHE | -OI980IBHAOIEW ISEOHO0 JOBHE | -ONeHdoIBW I9EOHOO 1OBHE SH | -9IBW IMEOHOO GE :dLBHE
EUHOHOWHAII WOHHREOHD0G0 . 9O
2 Hu XM  BEHOK9Q00 OMIidh BUHOHYAALRE QI9HILOLULBHESH
. =N XIHIrRLHOWHAOLIONE
MHITOLOW Xrandirernonndomone | woic ndy BRAI9U9I0M | yuHeHE WOJOQRH WISHINBWIHUN XN 0D —
XITHHONOAH0O WOMHBHOSIIOLON | ¢ NUTOLOW Xi9HYIBLIHoWHdOLONE O HIOZOW XIHIveIHoWndonode | NHIZOLoW Xi9HIIRIHOWHdaYYE OSTIONYH 3 BEHIEHE OION
2 VHHRAOOIOOU | XISHHOWSAE00 ~ WOMHBHOEINOLUOH | XI9HHOWOAH00  WOHHRAOSIIOLIOH XISHHOWIE00 WOHHRL0SIIrOHIH dAuikd1o  vuHEsOTOLSoM
XUMoshrsgorendaren | o WMHBEOTILUOIOU | O UMHRHOXIUOOU | 2 UUHBLOYIrIU 4 HIDOHTHOLEITY
XUNO9RTogoBHdale KHH
EUHATog0dN XIMOhYdgolerdoten XnXoakiregorendolen XII09nKsgorendasTen HOH
-oros0dl  Wog100REN BUH = i
WOSLOShRA sunoraeduf | sunavwesody WOSL09kEN EuHSWorodU | kuHowsgodu WOHLIOREN oravdud u exoud wmono | -~ WFHOMOBodU
7 exoud HXHOTMO WWeYO1oW | mumoraednd w  eyond VIHOTIO | WOogXoohex kuHowaedud u exond | kuHowgedng U exoud UNBYOLON be] :qsoner ubeyee KuHomad
saronamdeaoy g 129Telg | HWeolaWw  omodox LO9NeIrg | WMHIIO  MNBHOLOW IOBIRIQQ) | MMHONO MWEWOISW 130Yeld SH v q HIUTOLIN KIfH
XU LroLan doglag)
¥KHOBIQ0 OMIOh ‘HLOOHINILKOY IDIGUITIO AIHILOLMHhPHERH suHoHrAd1eE HIOOHSIALESN UOHIIBHO TO-NLIO
HoHIrBHOUIPodu | wensknoy ‘UIDOHAIALKIY | LORAILIGLION ‘ULOOHILILEDY MIJORHUAIKAY | -uodohodu Mhewes KWHOIM
HhEERE ¥usomod pougrrenonsvsdodu BoHdreHonodsphodu nonaresonsoododu | -od mmurorow uum Torom
MIMITOLIN Wit TOIOW 91edngias | uheres ¥unomod MNHYOLOW MM | uneies BiHomod — WYUTOLOW | MheWes sumomod  MNHTOLOW aedngiae pL aremg
291oHamdaa09 q 1ONL | YOLOW 9iedugraE omodox 19omg | urd  Tolom areduguEe  109WL | WM YOLow qredugiss LoowA of
BUH KUH
OIHIOKOHUNARL
-OHOMHAL 90 WOMHREOHO0Q0 o QU0 SI9HINBLARBHESH | -oHTAdIRE Wole wdu kesMlieuou
a . olfnarreHoHIvdodu
OILION OHMWADL OILHIIrBHOND | KeoAUoT ‘oimtoronuwdor oIkH OIHIOIFOHUIN OMIOIrOHRIWd AL ‘a1en
-0a(podu Loene caloHomdEOD g -direronddadodn omodox 1seHg | ~doy OlfHIIeHOKR0%DPOd  1ovHE o1ndreronosadodu 1oeHs o ve: €
BHHOHOWHAL XH WOHHREOHO0G0 MIJOHIBLIO
2 SviHdheREeHTdI ~£30 YOHHOMITRW
XH EKHOKIQO OMIoh BUHOHTAJLBE SMMIIOLMhRHEOH gorrendoren -dodyu punedog
‘aorerdaien | moie ndu BRUI9LISHON | g0NERdQ0 XIGHLILO KUHRLIGIOU gorrendozen -9d1 WoLshA o 1
a0N€edgo XIGHLIIHO BUHBLINUOH | ‘GoreMdalen goneedgo XIGHLMUO | WWeaiowads awaHwwediodnr | aonsedgo XMHUALO | golrendalew gonisedgo x1aH | ymloIronXol X19H
nwearoysdo nwigEnwediodn | suHRLLIoR nwegrorads | -oniedene WWNIHERIOM A | BHHRLILOH MWBEloFado | -119U0 BMHBLIMLON HKRELD -noutendoPpuu
-OH1edpiNR nwigHTRIHdL umannediodu-onredenue | unnorers udu puveus wodogex nrusannediodn-ontedeane -rrado nwraHwmediodn Xi19HHOWodg09




L1

krHoHaWidL XM BEHOKIQ0 ONIoh
BHHOHOWMALL XM YHEIIWUI01
XHNOOhMIOKONE, ‘HILOOHKIHOILOY
H ALOOHNOWRH ‘HIOOMhUKOHOYE,
‘HIDOHLILIOKOHXS), JHHegogadl
WOLIhA o HHITRLRALIONG
HUEOIDA XIMHHEIRS B
gorvudoren edogrg wwegsEn

BUHORTAJLIEE SI9HIOINLBHEOH

WOLE udu KeaILIGION
BAHIHANAAL XM WMELOTDLO0N
XUMOSRUIONONEG  “MLOOHRITOLIOY
¥ HIOOMMQAWEH “ULOOHKHROHONE
UIDOHRMIONOHXOL  HHHEA0QAdL
WOLIhA o] ANNRIR AN IONG
nIEOIDA XIMHHBIRE
KUY AOLRRAVIBIN vdogiaa

puHeHE Wodogen

WITHIHBWHHHWN 1ovnengo
BUHIHOMNAME XM YHLLOY2I00N
NIDIOIBHUIOLONE  “HIDOHKhIFONIOY

H HIOOHMQUBH ‘UIDOHLHWOHOME
‘LIOOHANIONOHXAL  WHHeaopady
WOLORA 0 HHNBIRAIIONG PUA0IDK
XMbHekes  wuly goreudoren

BUHOHOWHAL i
XU HIONONE
ULIIOHKOHOIE OF
U HIDOMXIEH ‘ULIOHRHNOHONE

“ULIOHHHIOKOHXL

WHELIEL00H

nMRea00adL WOIohA
0 WHNBIRALNDNE  LHHEOUDA
XMHHRYRE KUY gonuwdorem

K4
-oHOWMAR X JUELOTOLO0
XENOShHUIOIONG ‘RIDOH
“RAUOIEOY M MLDOHKOYRH
ULIOHhYKOHONE, ‘W10
-OHhHIONOHXAL  HMHRAOQ

-ada. WOLOBA 0 HuMBIRAKL
“ONE  HMEONDA  XISHHBIRE
KuY  gorendoien  edograg




Ipunoxenue 2
KAPTA

00eCcne e HHOCTH TUCUHIUIMHBE y1e0HOH 1 y4e0H0-MeToaHYeCKOi JIMTepaTypoii
Hucunmnaaa MATEPUAJIOBEAEHHUE. TEXHOJIOTUS KOHCTPYKIIMOHHBIX MATEPHAJIOB

Kon, nanpasnenue noarorosk: 21.03.01 HEQTEITA3ZOBOE JAEJO
Hanpasnenrocts IKCIUIY ATAIIIA M OBCY XKUBAHUE OB LEKTOB JOBbIY HEOTHU

KorTrnrent
Hasgauve ygebuoro, yueGHo-MeTonmaeckoro | Kommdectso 00yqaromuxCs,
HM3JaHMS, aBTOpP, H3HATENLCTBO, BHIL SK3EMIIAPOB | HUCTIONME3YIONIMX
W3IMAHUA, TON W3NAHHA B BHK YKa3aHHYIO

JUTEPATYPY

O6ecrieven- Hamane
HOCTH 00yua- JNIEKTPOHHOTO
FOIIMXCSL JIH- BapuaHTa B
TepaTypoi, % 3BC (+-)

No
o/

MarepuanoseneHue. Texuomnorus
KOHCTPYKIHOHHBIX MaTepHaion
[Onextponsstit pecypc] : yaebHoe rocodue /
H. C. Kosame, B. B. I'magmes, O. C.
bapeimmmkopa, [O. A. JlaktuoHoBa ; mox
1 pen. H. C. Kosanen. -—— Onekrpox. | hitp:/www.ipr
' | TEKCTOBBIE  JaHHple. — DBOpOHeX bookshop.ru
Boponexckuit TocynapcrsedHbidl ArpapHsri
YHusepcurer uMm. Hwmneparopa Ilerpa
lepsoro, 2016. — 280 ¢, — 2227-8397. —
Pexum JOCTyna:
http.//www.iprbookshop ru/72693 html

25 100 +

Caecapuyk, B. A. Marepuanosenerne u
TEXHOJIOTHS ~ MaTEePUIoB  [ONeKTPOHMBILA
pecypc] : ydeOHOoe mocobme / B. A.
Cnecapuyk. — DHEKTPOH.  TEKCTOBBIE
2. | mamEBle. — MuHCK : Pecmy6imKaHcKuit
HMHCTHTYT NPOpECCHOHATLHOTO 00pa3oBaHust
(PUIIO), 2015. — 392 ¢. — 978-985-503~
499-6. — Pexum TOCTYIIA:
httpy//www. iprbookshop.ru/67649 html

http://www.ipr

bookshop.ru 25 100 -

Kopemxopa, E.B. Marepnanosenenue:
yuebHoe mocobme it Bysor / E.B.
Kopemxosa. — Tromens: TioM[HI'Y, 2015, ~ op* 25 100 +
156 c.

http://webirbis.tsogu.ru

L2

Hsoernmasos, I'. A. Marepuanopenenne
[OnexTponHsidt pecype] : yuebmmk / T. A.
JBoernasor, — DREKTPOH. TEKCTOBBIC
4. nansbie. — Pocroe-Ha-Jlony : ®Penmxkc,
2015. — 440 c. — 978-5-222-24320-6. —
Pexxrmm JOCTYmA:
hitp://www.iprbookshop.n/59381.html

http:/fwww.ipr

bookshop.ru 25 100 *

MarepranosefeHue : METONIIECKIe
YKa3aHuis [0 BHIIONHEHUIO KOHTPOJIBHOM
paboTel g O0Y9aroIuxcs HANPaBICHHA
moxrorosky  23.03.03  «Bxkcmnyaramus 3p*
TPaHCIIOPTHO-TEXHONOFMIECKMX MAWUE |
KOMIUTEKCOBY» BeexX (opMm obyuenus / TUV ;
coct. I'. @, babrok. - Tromens : THV, 2020. -
44 c. - htip://webirbis.tsogu.ru

25 100 +

Opramuszamys  caMOCTOATEABHON  paboThi
CTYIEHTOB 110  MAaTepHANOBEAECHHI0 U
TEXHOJIOTHH KOHCTPYKLMOHHBIX MaTepHUalioB
! MCTOAMYECKHE YKA3aHUS [0 OPraHv3aliiy
CaMOCTOATENbHOM paboTsl CTYyZHEHTOB
6. | AACIHTUTHHEI «Matepuranopenenue. p 25 100 +
Texnonorus KOHCTPYKIMOHHEBIX
MaTepyalioBy» A CTYHCHTOB HalpaBlieHMs
21.03.01 «Hedrerasosoe meno» scex hopm
obyaerna / THY ; cocr. T. ®. Babwk. -
Tromens : THV, 2018. - 36 ¢. - — Pexum
noctyna: http://webirbis tsogu.ru




TexHONOTHA KOHCTPYKIHORHBIX MATEPHANOB
[Texkcr] : yueGHoe mocobme / AT
Cxmpriajgse, B.5. Moucees, B.A. CxpsOumn.-
3-e m3y,, mepepab. u gom.- Crapsiit Ockoun:
THT, 2009.- 360 c.

20

25

100

TeXHOOTHA KOHCTPYKLMOHHBIX MaTepHAOB
[Texer] : yuebHuk gns  crynmenroB
MalIFHOCTPOUTENbHBIX CTIeNUANEHOCTEH
BY30B.- 6-¢ m3m., wcmp. M gom. / AM.
Hansckuit[u op.J.- Mocksa:
MamnHoctpoenne, 2005.- 592 ¢,

44

25

100

Martepuanoseenne u TEXHOJNOTHS
Mmarepmanos [Tekcr] :  yyebHmk  mux
CTYRSHTOR MANIMMHOCTPOHTENBESIX BY30B /
IIL  ®ermcor, MJI. Kopmman, B.M.
Matronun.- Mocksa: Beicmas mkosna, 2002.-
638 c.

62

25

100

10,

Marepranosenenue: Meronudeckue
YKasaHuA st TabopaTopHBIX
(NpaKTHYECKUX) 3aHSTHH 110 JUCLHIUTHHE
"MatrepuanoseneHre " s CTyAEHTOB BCeX
CHeIUAIBFHOCTEH W HANpapieHuil ovHOH W
3a09noét Qopm o0yuenms / I.®. Babrox. —
Tromens: TioMI'HI'V, 2013 .- 170¢. — Pesxpm
IocTyna: hitp://webirbis tsogt.ru

45+3P*

25

100

1.

Martepuanosenenue. TeXHOTOwN
KOHCTPYKIHOHHBIX MaTEPHAIIOB:
Mertomudeckue ykasatns 110 BHITONHEHIEO
KOHTPONBHBIX paboT 10 JHUCLIMILINEE
«Matepuanosenenue. TexHoIO A
KOHCTPYKIMOHHBIX MAaTEPHAIIOBY I
CTYAEHTOB Hampasierus 131000.62
«Hedrerasopoe neino» 3aounoit Gopmer
obyqenms / Coct.: I.®. Babiok.- Tromexs:
TroMIHI'V, 2013.- 78¢. — Pexum noctyna:
http://webirbis tsogu.ru

45+30p*

25

100

3apenyrowmas xadenpoit % C.B. Konecuuxk

« 0l » OF 2021 r.

19
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