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1. Ileaun u 32249 OCBOEHHS AU CITUILIMHBI

Heap TMCHMIUIMHBI. M3YYEHHE NMPUPOJBI U CBOWCTB MAIIMHOCTPOUTEIFHBIX KOHCTPYKIIMOHHBIX
marepuasioB (MKM), MeTo/10B M3MEHEHHsI STUX CBOWCTB C LENBIO YIYYIICHUS SKCIUTyaTallMOHHBIX
XapaKTEPUCTHK H3JCIHiA, MCIOJIb3yeMbIX B TEXHHKE, a TAaKXKE H3yYCHHE COBPEMEHHBIX M HOBBIX
CIIO0CO0O0B MOy4YeHUs], 00paOOTKH U MEePepadOTKN METANTMUECKUX M HEMETAJUTMIECKIX MaTepHAaJIOB.

3amauu THCHMILINHBI:

— OCBOEHHE OCHOBHBIX ITOHSTHI, TEPMHUHOB B Pa3JIMUHBIX pa3jieslaXx MaTepUaIOBEACHNS;

— OCBOEHHME MEXaHMYECKUX, TEXHOJIOTHYECKIX CBOICTB MaTepHaiOB, B TOM YHUCIIE MTOJUMEPHBIX
¥ KOMIIO3UITHOHHBIX;

— (dopMHpOBaHHE HABBIKOB BHIOOpPAa KOHCTPYKIIMOHHOTO MaTepHaia sl KOHKPETHOW JeTalu
(u3nmenusi) 3Hasi (PU3UYECKYIO CYIIHOCTH SIBJICHHUH, MPOUCXOISIIMX B MaTepHajax MPH BO3IACHCTBUU
pa3IUUHBIX (PAaKTOPOB B MPOLIECCE MPOU3BOICTBA U SKCILTyaTallly;

— ¢opmupoBaHue 0a30BbIX 3HAHHUH 110 OCBOCHHIO TCOPUHU M MPAKTUKH JUIS PA3IHMYHBIX CIOCO-
00B 00pabOTKM MaTepHaioB, 00ECIIEYMBAIONINX IKCIUTyaTAIIHOHHYIO HA/IeKHOCTh U JOJITOBEYHOCTh
JleTaje MalvH;

— W3yYCHHUE apceHana 00OPYIOBAaHUS U MHCTPYMEHTA, UCIIOJIB3yEMOr0 B COBPEMEHHOM HedTe-
ra30BOM IPOU3BOJICTBE.

2. Mecto aucuuminnsl B crpykrype OIIOII BO

JlucuuruimHa OTHOCUTCS K AUCHUIUIMHAM 0053aTeNbHOM YacT y4eOHOro TUIaHa.

Heo6xoauMbpIMU yCITOBUSIMH [Tl OCBOSHHSI JUCIUIUIMHBI/MOAYJIS SIBIISIFOTCS:

3HaHUE:!

— HOMEHKJIATYpbhl TEXHUYECKUX MaTepHuajoB B HePTe100bIYe, UX CTPYKTYPY U OCHOBHBIE CBOM-
CTBa, KPUCTAIJIMUYECKOE CTPOCHHE METAIJIOB, (a30BO-CTPYKTYPHBIM COCTaB CILJIaBOB, THIIOBBIE AHMA-
IrpaMMbl COCTOSIHUSI, CBOMCTBO eJjie3a U CIUIAaBOB HA €ro OCHOBE, METOJIbl 00pabOTKU METalIoB (Jie-
dbopmanus, pe3aHue, TepMuuecKkas 00paboTKa METAUIMYECKUX MaTepPHaIoB), HOBbIE METAIUIMYECKUE U
HEMETaJUTHIEeCKNE MaTepHaIbl, KOMIO3HIIMOHHBIE U KEPAMUIECKNE MaTEPHAIIBI.

YMEHUSL:

— HCNOJb30BaTh 000pyA0BaHUE JAOOPATOPUH /ISl KOJMUYECTBEHHOTO U KaueCTBEHHOTO Ompeie-
JICHUS CBOMCTB MaTEpHajIOB, MOJIb30BAThCS CIIPABOYHBIMH JaHHBIMU IO XapaKTEPHCTUKaM MaTepua-
JIOB U criocobaM ux o0paboTKH.

BJIaJICHUE:

— MeTOJJaMH CTPYKTYPHOI'O aHajii3a KauecTBa MaTepHaja, METOJUKaMH J1JabopaTOpHOIro ompe-
JIeTICHHUsI CBOMCTB MaTepHara.

ConepxkaHue IUCIMIUIMHBI SBISIETCS JIOTHYECKHUM MPOJOJDKCHHEM COJNIEPYKAHHS JTUCIUILIIH:
MareMaTuka (aHaJuTHYecKas TeOMETpHs M JHHEiHas anreOpa; mudQepeHInanTbHoe U HHTErpabHOe
UCYMCIICHUE; ypaBHEHUS MaTemaTuueckod ¢usuku; 2. ¢usmka (pas3znensl): 3JIEKTPUYECTBO U
MarHeTH3M; 3JIEKTPOMAarHUTHOE II0Jie, 3JEKTPOHbI B KpHUCTaIax; 3. XUMHUs (pa3feinbl): CTPOCHUE
MaTepHaJiOB, XUMHUYECKUE M DJICKTPOXUMHUYECKHE IPOIECCHl B MarepHajax; KOppO3HsS W METOMIbBI
3aIUTHI OT KOPPO3UHU) U CIYKUT OCHOBOM IS OCBOGHUS AUCLUIUIMH: AJIEKTPOTEXHUKA, METPOJIOTUS U
CTaHIapTH3AIMs, XUMHUsI HeTH U ra3a, TEpMOJIMHAMHKA U TeTUIoNepeIaya.

3. Pe3yabTaThl 00y4eHHUs IO AUCHHILIUHE

[Ipouecc n3yueHus: AUCUUILIMHBI HAIIPaBlieH Ha (OPMHUPOBAHUE CIAEAYIOLIUX KOMITETEHIIHI:

Tabmuna 3.1
Kox n HanmeHoBaHmE Kox 1 HanmeHOBaHHE HHINKATOPA Kox n HanmeHOBaHMEe pe3yabpTaTa 00ydIeHuUs 110
KOMIIETEHIIUNA noctmwkeHus komnerennuu (MJIK) JUCIUTLINHE
YK-1.Crocoben VK-1.1. OcymiectBisieT BEIOOD 3narh: 31 aKTyanpHBIE POCCHUHCKHE U
OCYILIECTBIISITh TTOWCK, aKTyaJbHBIX POCCUHCKUX U 3apy0eIKHBIC HUCTOYHUKH uHpOpMAIUU
KPUTHYCCKHI  aHaIU3 M 3apy0CIKHBIX HCTOYHUKOB, a TaK JKE MPUMCHHUTEIBHO K  MATCPUAJIOBEICHHUIO W
CUHTE3 nndopmanu, TIOUCK, cOOp 1 00paboTKy TEXHOJIOTUM KOHCTPYKIIMOHHBIX MaTEPHUAIOB




MIPUMCHSTh CHUCTEMHBIN
MOIXOJ TUIS perieHust
MOCTaBJICHHBIX 3a7a4

HHPOPMALUHU, HCOOXOTUMOM JIJIst
peIICHUsI TOCTABJICHHOW 3a1auu

YMerb: Y1 0CO3HAaHHO CaMOCTOSTEILHO HC-
KaTb, WM3BJEKaTh, CUCTEMAaTH3UPOBATh, aHAJIH-
3UpPOBaTh W OTOMPATh HEOOXOMUMYIO IJIsI pe-
IICHUS 3a7a4 MH(POPMAIMI0 O MaTepuaiax H
TEXHOJIOTUAX

Baagern: Bl Briagerp mnpuemamu BEIOODA,
MOWCKa, cOOpa, COTMOCTaBUTEIFHOTO aHAIN3a H
00paboTkn  WHPOpPMAIMK  POCCHICKUX H
3apyOeKHBIX HCTOYHUKOB JJIS PEIICHUS 3a/1a9 O
MaTepHajlaX W TEXHOJOTHAX NPUMEHIEMBIX B
HedTera3zoBoit oTpaciu

OIIK-1. Cnocoben pematsb
3aJaud, OTHOCSIIHECS K
npo¢eCCHOHATIBHOM

JACATCIBbHOCTH, MpUMCHSIA
METOAbI MoJ€CJIMpOBaHud,
MAaTeMaTH9eCKOro aHalu3a,
€CTECTBCHHOHAYUYHBIE U
00LICHH)KCHEPHBIC 3HAHUSL.

OIIK-1.1.BeisiBnenue u
Ki1accudukanus GU3NIECKuX 1
XUMHUYECKUX MPOLICCCOB,
MPOTEKAIOIINX Ha 00BEKTE
npo(heCcCHOHAIBHON eITebHOCTH

3Harb: 32 pu3nuecKkue U MaTeMaTHIECKIE
METOJIbI MOJICIIUPOBAHUS CTPYKTYPBI M CBOMCTB
MaTepualioB M TEXHOJOTHYECKHE IPOLECCHI

U3TOTOBJICHUS MAaTepHalioB C  3aJaHHBIMU
MEXaHHYeCKUMH U JKCIUTyaTallMOHHBIMU
CBOMCTBaAMU

YMmernb: Y2 wHCHONB30BaTh NPHHIMINAIBHbIC
0COOCHHOCTH MOJICTTMPOBAHUS
MaTEeMaTHYECKUX, (PU3NYECKUX W XMUMUYECKHX
MPOLIECCOB, npesHa3HaYCHHbIC JUTSt

KOHKPCTHBIX TCXHOJIOTHUICCKUX NPOLCCCOB

Baagerb: B2 MeTOOIMKOW HCIIOJIB30BaHUSA
MIPUHIUITAATEHBIX 0coOeHHOCTEH
MOJICIUPOBAHMSA MaTEMATHICCKUX, (PHU3UIECKUX
U XUMHUYECKUX MPOILIECCOB, MpeAHa3HAUCHHBIX
JUUTs1 KOHKPETHBIX TEXHOJIOTUYECKUX MPOLIECCOB

3HaThb: 33 OCHOBHbBIC CPECTBA MOUCKA, aHAIIU-

OIIK 5. Crnocoben
TOHHUMATh NPT OIIK-5.1. 3a ¥ 0TOOpa, OpraHu3alvu, MPeoOpa3oBaHMUs,
paboThI COBPEMEHHBIX Perenue crannapTHBIX 3a7a4 COXpaHeHHA U Mepesiatn HHopmawn
HHPOPMAIMOHHBIX PO eCCHOHATBHOM NEATeTPHOCTH HA | YMeTh: Y3 TIpPOTHO3HPOBaThH Ha OCHOBE WH-
TEXHOJIOTHH u OCHOBE COBPEMECHHBIX (OpMaIMOHHOTO TIOMCKa KOHKPETHYIO CIIOCO0-
HCTONB30BaTh  UX  JUIA HHPOPMAIMOHHBIX TEXHOJIOTHH U C HOCTh MaTEPHAJIOB
perreHus _ samai | yyerom TpeboBanuil HHQOPMALMOHHOH [ NajeTh: B3 annapartHo-nporpaMMHbIMT
npoeccnonanbHOM GesomacrocTn CpEeICTBaMU MCIIBITAaHUS OMBITHBIX 00Pa3IioB
JIESITETBHOCTH MATEPHATOB
3HaTtb: 34 npodeccHoHANFHYI0 TePMUHOIOTHIO
Ymernh: Y4 BBHIOMpaTh METOA WU METOJIUKH
OIIK-6.2 pemieHns 3a1a4u Ipo(ecCHOHATEHOW esTeNb-
Bri0op MeToa MM METOIMKH pemme- | o
HUS 3a/1a91
POdECCHOHANBHOI Baagers: B4 MeronamMu OLEHKM pUCKa U
JeSITeTBHOCTH YOpaBJIEHUS! KauYeCTBOM IPOBEACHUS MaTepHa-
OIIK 6. Criocoben mpuuu- JIOBEIUYECKUX  HCCIIEOBAHUNA  CTPYKTYPHOTO
MaTh OGOCHOBAHHBIC TeX- aHaM3a C MCIIOJIb30BAaHUEM COBPEMEHHBIX JKC-
HUYECKHE PEleHHs B TPO- MIEPUMEHTAJILHBIX METOMK
OIIK-6.4 3HaTh: 35 OCHOBHI MaTepHAIOBEICHHUS M TEX-

(heccuoHaIbLHON JeATENBHO-
CTH, BBIOMpATh 3PHEKTHB-
Hble W Oe30TMacHble TEXHH-
YeCKHe CpelCTBa, W TEXHO-
JIOTUH

Br16op maTepuanos s
TEXHUYECKOTO 00BEKTA UCXOIS U3
TpeGoBaHuUil 6€30MacHOCTH U
3¢ PEKTHBHOCTH

HOJIOTHUIO KOHCTPYKIIMOHHBIX MAaTEPpHUAIOB

YMmerb: Y5oueHHBaTh U MPOrHO3UPOBATH IO-
BE/ICHHE MaTepHaja Npu CTPOUTEILCTBE U 3KC-
IUTyaTallui CKBaXMH M IPUYHMHBI OTKa30B 000-
PYZAOBaHUS I0J BO3JCHCTBHEM HA HUX Pa3IHy-
HBIX 3KCIUTyaTallMOHHBIX (akrtopoB Kpaitnero
CeBepa u ¢ yueToM TpeboBaHUi 0€30T1aCHOCTH

Baagers: BS naBbikamu BbIOOpa MaTepuasioB
JUIA 33JJaHHBIX YCIIOBHH DKCIUTyaTallMd C yde-
TOM TpeOOBaHWH TEXHOJOTHYHOCTH, OSKOHO-
MUYHOCTH, HAJEKHOCTHM U  JIOJIFOBEYHOCTH,
9KOJIOTMYECKUX MOCJIEICTBUN UX IPUMEHEHUS




4, O0beM IUCHHMIIINHBI
OO0uuii 00beM JUCHMIUIMHEI COCTaBIsAeT 3 3a4eTHhIX eauHull, 108 yacos.

Tabnuua 4.1.
AynuTopHBIE 3aHITHSI/KOHTAKTHas paboTa, Jac. CamocrosiTenpHas ®opma
dopma Kypc/ .
IIpakTrdeckue Jlabopatopubie | pabora, 9ac. (B T.4. | HPOMEXYTOTHOH
00yUeHUS CeMecTp Jlexmmn
3aHATHUS 3aHSATHS KOHTPOJIb) aTTeCTAlNN
Ounas 2/3 18 0 34 29 (27) Dk3ameH
Ovuio- 214 12 0 12 48 (36) Dicsamen
3a04yHast

5. CTpyKTypa M coJep:KaHue JUCHHIINHBI

5.1. CTpyKTypa AUCHUIUIUHBIL.

ouyHast popma o0yuenus (ODO)

Tabmuua 5.1.1

C AyauropHble
Ne TPYKTYPa JHCHHIIHHRL 3aHATHS, Yac. CPC, | Bcero,
Kon UJIK OLneHOUHbIE CpeaCTBa
wn | Howmep Jac. qac.
HammenoBanwme pazgena | JI. | IIp. | Jlab.
pa3zena
VK-1.1;
OCHOBBI CTPOEHUS U OIIK-1.1; Ortyer 1o
1 1 CBOWCTBA MAaTCPUAJIOB. 3 0 8 5 16 OIIK-5.1; | maboparopHoii paboTe
®da3oBbIC MIPEBPALLICHUS OIIK-6.2; Y €ro 3aIIuTa TecT
OIIK-6.4
VK-1.1; OrtueT 1o
JKeI1e30 1 CIUIABLL Ha OIIK-1.1; naboparopHoit paborte
2 2 1O OCHOBE 6 0 10 6 22 OIIK-5.1; M €T0 3aIluTa
OIIK-6.2; AynuTopHas
OIIK-6.4 KOHTpOJIbHAs paboTa
OCHOBBI TEPMUYECKOH VK-1.1;
. OTyer no
00pabOoTKHU ¥ ITOBEPX- OIIK-1.1; 6 5 a6
3 3 HOCTHOTO YIIPOYHEHHUS 4 0 6 6 16 OIIK-5.1; /aDOPATOPHOM paboTe
CIUIAaBOB OIIK-6.2; 1 ero salira
OIIK-6.4 reet
Hemerannuueckue u YK-1.1,
OIIK-1.1;
4 4 KOMITO3UI[HOHHBIE MaTe- 2 0 0 6 8 OIK-5.1- pedepar
pHaset OI1K-6.2;
OIIK-6.4
VK-1.1;
OIIK-1.1: OTuyer 1}0
5 5 OcuoBsl TKM 3 0 10 6 19 OIIK-5.1: nabopaTopHoii paboTte
OIK-6.2: 1 €T0 3aIIKTa
OITK-6.4 reet
VK-1.1;
OIIK-1.1; DK3aMeHAIIOHHbIE
6 JK3aMeH - - - - 27 OIIK-5.1; BOIPOCHI
OIIK-6.2; HJIM UTOTOBBIN TECT
OIIK-6.4
Wroro: | 18 0 34 29 108

3a04yHas popMma o0ydenus (3PO)
He peanusyercs.




04HO-3204HasA popma o0yuenus (O3PO)
Tabnuma 5.1.2

AyautopHbie
Ne CTpyKTypa AuCIHIIHHb! 3a}}lmm51?qac. CPC | Bcero,
/ Kon UK OreHOUHBIE CpeICTBA
Homep HaumenoBanue yac. qac.
n JL IIp. | JIaG.
paszaena paszaena
OCHOBBI CTPOEHUS U VK-1.1; Oruer o
CBOMCTBa MaTepHAJIOB. OIIK-1.1; 6 5 a6
1 1 da30BbIe MpeBpale- 4 | 0 2 10 16 | OIK-5.1; | "@°oparopHon pabore
s OIK-6.2- M €ro 3ammra
OIK-6.4 reet
VK-1.1; Ortyer o
JKe1e30 1 CIUIABLL Ha OIIK-1.1; nmabopaTopHOii paboTte
2 2 o OCHORE 4 0 6 8 18 OIIK-5.1; M €T0 3aIIUTa;
OIIK-6.2; ayIUTOpHAsS
OIIK-6.4 KOHTpOJIbHAs paboTa
. VK-1.1;
MeToibl TEpMUUECKON OIK-1.1: Ortuer no
3 3 U XUMHKO- 5 0 2 8 12 OIK-5.1- nabopaTopHOit paboTre
TEPMHUYCCKOI OI1K-6.2- U €ro 3allKTa;
00paboTKH OIIK-6 4’ TECT
Hemerannuueckue u YK-1.1,
OIIK-1.1;
4 4 :;’M“““““OHHW M1 o 0 8 9 OIIK-5.1; pedepar
pHAJIBT OIIK-6.2;
OIIK-6.4
VK-1.1;
OIIK-1.1: OTtueTr 1:[0
5 5 OcuHoBsl TKM 1 2 14 17 OIIK-5.1- nmabopaTopHOii paboTte
OIK-6.2- U €ro 3alluTa
OITK-6.4 rect
VK-1.1;
OIIK-1.1; DK3aM€eHaAIHOHHBIE
6 DK3aMeH - - - - 36 OIIK-5.1; BOTIPOCHI
OIIK-6.2; WJIA UTOTOBBIA TECT
OIIK-6.4
Hroro: 12 0 12 48 108

5.2. CopepxaHue JUCHUIIINHBL.

5.2.1. Coneprkanue pa3aenaoB JUCIUTUIMHBI (TUIAKTUYECKUE €IUHUIIBI).

Pazneu 1. «OCHOBBI CTPOCHMS M CBOMCTBA MaTepHaJioB. Pa3oBbie NpeBpallICHUs».

Ilens u 3amaun TUCHUIIIMHBIL. MeCTO JUCIUIUIMHBI B CTPYKTYype 00pa30BaTeIbHON MPOTPaMMBI.
[Tnaaupyemble pe3yabTaThl OCBOCHUS TUCHUILINHBL. CTpOeHUE METANIOB U CIiaBoB. Juddy3rnoHHbe
npouecchl B MeTajuie. TUIBI CBS3€H B TBEPABIX Tenax. Kpucrammnueckoe CTpoeHHe MeTauioB. THIibl
KPUCTAINTMYECKUX PENIeTOK MeTauioB. [lomumopdusM. AHU30TPOIUs CBOMCTB MeTamioB. CTpoeHue
peanbHBIX KpUCTauioB. Kpucrammm3aius MeTayuioB u crutaBoB. MoaudummpoBanue. CTpoeHHe CIUTKA.
[Tnactuueckas nedopmMaivs ¥ MEXaHUYECKUE CBOMCTBa MeTayuioB. Jledopmanus u paspyiieHue me-
TaJI0B. METO bl OTnpeiesieHns TBepAoCTU. VcTibITaHusl Ha pacTsHKEHNE U Ha YAApHYIO BS3KOCTh. Bim-
SHUE HarpeBa Ha CTPYKTYpy MU CBoOicTBa nedopmupoBaHHOro cruiaBa. Teopus crutaBoB. dazoBo-
CTPYKTYPHBIM COCTaB CIUTAaBOB. MeTaTuecKue CriaBbl. TBepAbIE pacTBOPHI, XUMHUECKHUE COETMHEHUS.
OCHOBHBIE TUIIBI JUATPAMM COCTOSIHUS CIIJIaBOB.

Pazgen 2. «/KeJie30 v cIi1aBbI HA €r0 OCHOBEY.

[uarpamma <okene3o-ueMeHTUT». daspl U CTPYKTYpHBIE COCTAaBIAIOIIKME Iuarpammsl.. JIuHuum
muarpamMmbl. Kputndeckue Touku Ha nuarpamme. Uyrynsl. Knaccudukanus ayrynos. [Iporeccsr rpa-
¢uTHzanuu. BausiHue yriepona, Mapraiia, KpeMHus, cepsl U ¢ochopa Ha CBOMCTBA YYT'YHOB, CKOPO-
CTU oxJaxaeHus1. MapkupoBka uyryHoB. Cepbiii uyryH. KoBkuii 4yryH. BeICOKONpPOYHBIN YyTyH.
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CrpykTypa 1 CBOHCTBA yIJIepOAMCTHIX cTaneil. Kiaccudukanus yraepoucTsiX cTaneid U Ux map-
KMpOBKa. BinsiHue yrinepojaa v IOCTOSHHBIX IIPUMECEH Ha CBOMCTBA CTaJM. MAPKUPOBKA YIJIEPOIH-
CThIX craneil. JlerupoBaHHble cTany. BiusHuE JErHpyOLUMX 3JIEMEHTOB Ha MOJUMOPHHU3M XKelesa.
Knaccudpukanus n mapkupoBka crayeil. KOHCTpYKIMOHHBIE MalIMHOCTPOUTENBHBIE JIETHPOBAHHBIC
CTaJIN: LIEMEHTUPYEMBIE, ylydllacMble, PpECCOPHO-IIPYKUHHBIE cTanu. CTanyu cliennuanbHOrO Ha3Have-
HUs. I3HOCOCTONKHNE U IIAPUKONOAIIUITHUKOBBIE cTanu. KOHCTpYKIIMOHHBIE KOPPO3UOHHO-CTOMKHUE U
KapOCTOMKHE CTaJX U CcIuiaBbl. JKaponpounsle ctanu. IHCTpyMeHTanbHble cTany U ciuiaBbl. Cranu ¢
0COOBIMU CBOWCTBAMH.

Pa3nen 3. «MeToabl TepMUYECKOl U XMMHUKO-TEPMUYECKO 00padOTKI.

OcHoBBI TepMHUECKON 00paboTku. lmarpamma M30TEPMUYECKOrO pacrhaga MepeoxTaKICHHOTO
aycrenura. OOpa3oBaHue aycTeHUTa. POCT ayCTEHUTHOrO 3€pHa M €ro BIMSHHUE Ha CBOWCTBA CTAJH.
JuarpaMma HW30TEpMUYECKOro IpeBpauleHust aycreHuTa. CTpykTypa U CBOWCTBa  IPOAYKTOB
IpeBpallleH!s] ayCTeHWTa: MepiauTa, copburta, TpoocTuTa, OelHuTa. Kiaccupukanus BuaoB
TepMo0oOpaboTku. Buapl omxura 1 poma: muddy3moOHHBIH, pEeKpUCTALIM3AMOHHBIN. BiusHue
BEJIMYMHBI 3epHa Ha cBoiicTBa ctainu. OTKUTr ¢ (Pa30BON NepeKpUCTAIIM3alUEN: TOIHbIH, HEMOIHBIH,
U30TEPMUUYECKUN OTXHKUT. 3akayika crand. MeTtoasl 3akajiku. OTHYCK cTajdd U Ha3HAYEHHE OTITYCKa.
XuMmuKo-repMuyeckas obpaboTka crtamu. dusznyeckre OCHOBBI XMMHUKO-TEPMHUYECKOH 00pabOTKH.
Hemenrtanus, AzotupoBanue. [loBepxHOCTHAs 3aKalika.

Pazneu 4. «Hemera/uimyeckne 1 KOMIO3UIHMOHHBIC MATEPHAJIBD).

Hewmerannuueckue matepuansl. Kiaccupukanuss noJuMepHbIX MaTepUaioOB: TEPMOIIACTUYHbIE
IIOJINMEPBI, TEPMOpPEaKTUBHbBIE nonuMepsl. IlnacTMmaccel, ux cocras, cBolicTBa. Pesuna.. Kepamuxka.
Crekio. Komno3uunonHsle Marepuaisl. JucnepcHOynpoyHseMble, BOJOKHUCTBIE U CIIOMCThIE KOMIIO-
3uthl. [lomyyeHue neraneil U3 KOMIO3UIMOHHBIX MaTepuaioB. CriocoObl moaydeHus nopomkos. Ipu-
roroBieHue cmecu. CriekaHue.

Paznea 5. «OcnoBbl TKM».

OCHOBBI JINTEHHOTO MPOU3BOJCTBA. TE€OPETUUECKNE OCHOBBI JUHEIHOTO MPOU3BOACTBA. Moienu.
®opMOBOYHBIE U CTEpPKHEBbIE CMeCH. TEXHOJOrus H3TOTOBJIECHHUS IECUaHBIX JIUTEHHBIX (GopM U
crepkHeit. Jlutbe B Metaummueckue GopMmel. JIuthbe moj gaBinenuem. LleHTpoOexxHoe nuThe. JIuthe B
0007104KOBYIO (hopMy. TeXHOJIOTHsI U3rOTOBJIECHHUS IUIACTMACCOBBIX J€TajJe METOJOM JMThA. TexHo-
JIOTUYECKHe mporiecchl 00paboTka METaJlJIOB JlaBlieHueM. TeopeTuuecKkue OCHOBBI TUIACTUYECKOU Jie-
¢dopmanuu MetayuioB. Haknen. BiusiHue HarpeBa Ha CTpYKTYpy M CBOMCTBa J1e()OpMUPYEMOTO METaJI-
na. [loHsiTHE XOJIOHOM, HETIOMHON U Topsiueit oOpaboTke naBieHueM. Temmneparypa HarpeBa. Harpe-
BarenbHble Ieud,. IIpokatka meramna. CymHocThs mpouecca nmpeccoBaHus. Bomouenune. Onepannn
KoBKkHM. OObeMHasl ropsidasi U XoJio/iHas MTaMIioBKa. [Ipon3BoaCTBO HepazbeMHBIX cOeAMHEHUN. Du-
3MKO-XMMHYECKHE OCHOBBI MOJyYeHHs CBapHOTO coenuHeHus. Knaccudukarus MmetoqoB cBapku. ['a-
30Basl CBApKa M KHMCIIOPOJHAs pe3Ka. DJIEKTpUUYecKas QyroBas CBapKh. ABTOMAaTHYeCKas CBapKa IOJ
cioeM (piroca. OcoOeHHOCTH CBapKM B Cpej/ie 3alllUTHBIX ra3oB. YJbTpa3ByKoBas cBapka. CBapka Tpe-
HueM. CBapka B3pbiBoM. CriocoObl maiiku. TexHomorumdeckuil mpouecc naiiku. OCHOBBI 00pabOTKH
pe3anneM. @opmMooOpazoBaHe MOBEPXHOCTEN AeTaneld pe3anneM. OU3NKO-XMMHUYECKHE OCHOBBI pe-
3aHus. ToueHne u 00pabOTKa Ha CTaHKaX TOKapHOM Tpymmbl. Cxembl 00pabOTKH HApyKHBIX U BHYT-
PEHHUX IMJIMHAPUYECKUX W KOHHUYECKHUX TIOBEPXHOCTEH, BMHTOBBIX M (PACOHHBIX IMOBEPXHOCTEH,
CBepJIeHUE, 3eHKepOoBaHue, pa3BepTeiBanue. Jlonbnenue. dpesepoanne. OCOOEHHOCTH UHCTPYMEHTA
s ppe3epoBanusi. Pexxumsl pezaHus.

5.2.2. ConeprkaHuie JUCIUTUTMHBI TTO BUJAM YUEOHBIX 3aHSATHIA.

JlekKIIMOHHBIE 3aHATHS
Tabmmra 5.2.1

Ne Howmep paznena O0beMm, gac. Tena nexmm
/o JACITUTIIAHBI ODd0O | 300 | O3DO

1 1 0,1 0 0,5 Iens ¥ 3a1a49U TUCITATIIMHEI

2 1 0 15 CTpoeHHE METAJUIOB U CILIABOB
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3 0,9 0 1 [Tnactuueckast neopmanusi 1 MEXaHHYECKHE CBOMCTBA METAIIIOB
4 1 0 1 Teopus crinaBoB
5 1 0 1 Juarpamma «oKene30-IieMeHTHTY
6 1 0 1 YyryHbl

2 = =
7 2 0 1 CTpyKTypa U CBONCTBA yTIEPOJUCTHIX cTalel
8 2 0 1 JlernpoBaHHBIE CTAIH
9 3 2 0 1 OCHOBBI TepMHYECKOH 00pabOTKH
10 2 0 1 XUMHUKO-TepMUYecKasi 00paboTKa cTanu
11 4 1 0 0,5 Hemertannudeckue MaTepuansl
12 1 0 0,5 Komno3uiuoHHsle MaTepuaibl
13 1 0 0 OCHOBBI JINTEHHOTO NMPOU3BOJICTBA
14 5 1 0 0,5 TexHosornyeckre npoueccsl 00padoTKa METAIIOB JIaBJICHUEM
15 0,5 0 0 [Tpon3BOACTBO HEPA3ZBEMHBIX COSANHEHUH
16 0,5 0 0,5 OcHOBBI 00pabOTKH pe3aHueM

Hroro: 18 0 12

IIpakTnyeckune padoTbl
[IpakTuyeckue paboThl yueOHBIM IJIAHOM HE NPETyCMOTPEHBI.

JlaGopaTopHbie paboThI
Tabnmma 5.2.2
> Howmep pasena O6newm, dac. HaumenoBanue 1abopaTopHOi paboThI
/1 JIUCITUTUTAHBI OPO | 300 | 03D0
1 2 0 2 W3yyenue npoiiecca KpUCTAIUTH3AINH
2 1 2 0 0 MexaHHUeCKHe CBOMCTBAa MaTepHaIoOB (UCIBITAHUE HA PACTSKEHNUE)
3 2 0 0 OmnpenenieHne yIapHOU BI3KOCTH U XJIaHOJIOMKOCTH CTaJIH
4 2 0 0 M3mepeHune TBepI0CTH METAJIIOB
5 3 0 2 AHaJM3 uarpaMMbl JKeJie30-1[eMEHT
6 2 2 0 2 MHUKpOCTPYKTYpa 4yryHa
7 2 0 2 MUKpPOCTPYKTypa YIIIepOAUCTOHN CTaln
8 3 0 0 MHUKpOCTPYKTYpa JISTHPOBaHHOH CTalH
9 3 6 0 2 Tepmuueckas 06paboTKa yriepoaUCThIX CTANIEH U ee BIMSHIE Ha
10 CTPYKTYPY
11 4 0 0 TexHOJIOT s M3rOTOBIICHUS JTUTEHHON (POPMBI
12 5 4 0 2 OmnpeneneHue pexxuMa pyqyHOH TyroBOH CBapKu
13 2 0 0 O0paboTKa MaTEPHAJIOB JaBICHHEM
HToro: 34 0 12
CamocTtosiTeibHas paboTa cTyAeHTa
Tabnuna 5.2.3
No Howmep O0bemM, vac.
W pasznena Tema Bun CPC
mucipmmuasl | OPO | 300 | 0300
OcHoOBHEIE HECOBEPIICHCTBA
KPHUCTAJUTMYECKOTO CTPOCHUSI M HX
BIMSIHUE HAa CBOMCTBA METAJUIOB. Vsytenne reoperutecko-
1 1 5 0 10 Amopduble Metautel. CBA3b MEXIy r'o MaTepHasa ro pasiey
XapaKkTepoM [HarpaMM COCTOSIHHSI M Oopmuierne oT4eToB 1O
N abopaTopHBIM paboTaM.
cBOCTBaMHU CILTaBOB (3akon
Kypnakoga)
IIpeBpalenus B cTajiAX U 4yryHax npu | M3yueHue TeopeTudeckoro
Harpese " OXJIXKICHUH. MarepHana Io paszieny
AyCTCHUTHBIE, ¢depputhbie, | IloaroroBka K ayauTOpHOU
2 2 6 0 8 nequOypuTHBIE  CTalu. I{BeTHBIE KOHTPOJILHOH paboTe uiau
CIIaBbI: ME/IHBIC, aJTIOMUHEBEIE BEIOOD JIeNIOBOM Urpe
n 00OCHOBaHHME MapKu CTald JUIs OdopmiieHHe 0TYETOB 110
3aJaHHbIX M3JEIIHH. 1abopaTopHbIM paboTam
3 3 6 0 8 MeToapl  NMOBEPXHOCTHOM  3akanku: | [I3ydeHue TeopeTHYecKOro
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3aKaJka TOKAMH BBICOKOH 4YacTOTBHI Marepuaa o pasieny

(TBY) wu mpu HarpeBe Jia3epom. OdopmiteHHe OTYETOB 110
CoBpeMEHHBIE ~ METOJbI  ITOJY4EHHUS n1abopaTopHBIM paboTam
TBEPABIX M3HOCOCTOMKHUX ITOKPBHITHH.

H3roroBaeHne KOMIIO3UIIMOHHBIX H
IJIACTMAcCOBBIX u3nenui. Ilomydenue

o W3ydenune TeopeTnaecKoro
m3geInii W3 pe3uHbl. lIpuMeHeHue

MartepHana Io paszieny

4 4 6 0 8 PE3UHEI, TUTACTMACCH u
KOMIIO3MLIHOHHBIX MaTepHaloB

Hanmcanue pedepata
[Mommmopdubie MOITU(PHUKAIIAN

yriaepoja u HuTpuaa oopa.

Oco0ple METOIBI CBAPKH IDIa3MEHHOM

cTpyeit JNEKTPOHHBIM JIy4OM
TDYCH, P YHOM, H3yyenue TeopeTuuecKoro
nazepoM. CoBpeMeHHbIE  CHOCOOBI
Marepuaa o pasieiny
HaIUIaBKy.
DNeKTPOXUMHUYIECKHE u
5 5 6 0 14
ANEKTPOPU3NICCKUE METOJIBI
OdopmiieHIE OTYETOB 110
hopmoobpazoBaHUs MTOBEPXHOCTH
. 1abopaTopHBIM paboTam
nerageid  MmammH.  Dusuueckue |
XHMHYECKHE IIPOLECCHl, JIekKAIIUe B
OCHOBE TEXHOJIOTHYECKHX METOOB.
6 1-5 27 0 36 [MoaroToBKa K AK3aMeHY
HUroro: 56 0 84

5.2.3. IlpenofgaBanue JUCIHUILIMHBI BEJIETCS C MPUMEHEHUEM CIEAYIOUIUX BHJIOB 00pa30BaTEIbHBIX
TEXHOJIOTHI:

— nekuus Buzyanuszaius B PowerPoint B tuanoroBom pexume;

— nmabopaTopHas pabora;

— pa30op MpaKTHUUECKUX CUTYAIIHIA;

- paboTa B MaJbIX TpyMIax.

6. TemaTHKa KypPCOBBIX padOT/POEKTOB
KypcoBble paboTbl/IpOeKTh y4eOHBIM INIAHOM HE MPEIYCMOTPEHBI.

7. KoHTpoOJIbHBIE padoThI
KoHTponbHble paboThl y4EOHBIM IJIAHOM HE MPEIYyCMOTPEHBI.

8. OneHka pe3yJibTaTOB OCBOCHHS THCIIHIIJIUHBI

8.1. Kpurepuu oOl€HUBAHUSI CTENEHUW TOJMHOTHI M KadeCTBAa OCBOCHMS KOMIIETEHIHA B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3yibTaTaMu o0yueHus nmpuBeneHs! B [Ipunoxennn 1.

8.2. PelitnATOBas CHCTEMa OICHMBAHMS CTCIICHHM MOJIHOTHI M Ka4eCTBA OCBOCHUS KOMIICTCHIIHMI
oOyyaromuxcs ouHoU (opMbl 00yUeHHUs IpeacTaBieHa B Tabuuue 8.1.

Ta6muma 8.1
No /it | Buel MepornpusiTuii B paMKax TEKYIEro KOHTPOJIS | KonuuectBo 6amion
1 Tekymias aTTecTars
1 3amuTa TeMbl «M3ydeHus npoiecca KpUCTAIIU3aLII 0...5
2 3ammrTa TeMbl «MeXxaHU4eCKHe CBOWCTBA MAaTepUAIOB (MCIIBITAHUE HA PACTSKCHIE) 0...5
3 3amuTa Tembl «OmnpeneneHne yaapHO BI3KOCTH B XJIaJTHOTIOMKOCTH CTaTH» 0...5
4 3amuTa TeMbl: «V3MepeHne TBEPIOCTH METAJIIOBY 0...5
5 Tect mo pazneny 1. «OCHOBBI CTPOCHHUS 1 CBOWCTBAa MaTepualioB. Pa3oBbIe MpeBpaie- 010
HUS»
NTOI'O 3a nmepByIo TEKYIIYIO aTTECTAIIIO 0...30
2 TeKymias aTTecTaIus
6 | 3amuTa TeMbl «AHAJIW3 JHArPaMMBbI JKeJIe30-IIEMEHT» 0...5
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7 3amuTa TeMbl «MHKpPOCTPYKTYpa YyTYHOBY 0...5
8 3amuTa TeMbl «MHUKpPOCTPYKTYpa YIIICPOIMCTON CTaII» 0...5
9 3amuTa TeMbl «MHKPOCTPYKTYpa JISTUPOBAHHOM CTAIM» 0...5
10 3amuTa Temsl «TepmMuueckas 00pabOTKa yriiepoJUCTHIX CTAIEH U €€ BINSHUE Ha 0.5
CTPYKTYpy»
11 KonrponbHas ayautopHas padoTta «MapKHpOBKa KOHCTPYKIIHOHHBIX MaTE€pUaJIOB) HIIH 015
JenoBast urpa "KoHCTpyKIIMOHHbIE MeTaJUIMYECKHe MaTepuaisl”
HUTOI'O 3a BTOpyIO TEKYIIYIO aTTECTALIUIO 0...40
3 TekyIias aTTecTalus
12 3amuTa pedeparos o Teme «Hemeraminyeckue 1 KOMIO3UIIMOHHBIE MAaTEPHUAIBD») 0...10
13 3amuTa TeMbl «TeXHOJIOT S U3rOTOBIICHHUS! JINTEHHON (hOPMBD» 0...5
14 3amuTa TeMbl «OnpeiesieHHe peKUMa pyYHO# IyTroBOil CBapKm» 0...5
15 HWrorosslii TecT 0...10
HUTOI'O 3a TpeThio TEKYUIYIO aTTECTAIIMIO 0...30

| BCEI'O 100

PeiiTuHroBass cucrema OICHHMBAaHHMS CTENEHH TIIOJIHOTBI W KayeCcTBa OCBOCHHMS KOMIIETCHILHUH
00yJaroImuxcs 09HO-3209HON (hOpMBI 00yUECHHUS IpeCTaBIeHa B Tabnuie 8.2.

Tabnuna 8.2
N/ | Bupl MeponpusaTHi B paMKax TEKYIIEro KOHTPOJIS | Komnuectso Gamios
| Texkymas aTTecTarys
1 3amura TeMbl «M3ydeHus npouecca KpUCTATUIU3ALIID) 0...10
5 Tect no pazneny 1. «OCHOBBI CTpOEHHUS U CBOMCTBAa MaTepuaoB. PazoBble MpeBpaLLe- 0..20
HUSD»
HTOI'O 3a nepByIo TEKYIIYIO aTTECTAIIUIO 0...30
2 TeKymlas aTTecTanus
3 3amuTa TeMbl «AHAJIN3 UarpaMMBbl )KeJIe30-1IEMEHT» 0...6
4 3amura TeMbl K MUKPOCTPYKTYPa IyTYHOBY» 0...6
5 3amuTa TeMbl K MUKPOCTPYKTYpA YIIIEPOJUCTON CTAITN) 0...6
6 3amura TeMbl «TepMudeckast 06paboTKa yrIepoAUCTHIX CTallel U ee BIMSHUE Ha 0.6
CTPYKTYPY»
7 KontpossHas aynuropHas paboTta «MapKupoBKa KOHCTPYKIIMOHHBIX MaTEPUATIOB) 0....6
NTOI'O 3a BTOpYIO TEKYIIYIO aTTECTALIUIO 0...30
3 TeKyIIas aTTeCTaIusI
8 3amuTa pedeparos o Teme «Hemeraminyeckue 1 KOMIO3UIIMOHHBIE MATEPHUAIIbI» 0...10
9 3amuTa Tembl «OmnpeneneHne pexkuMa pyqyHON JyroBOH CBAPKUY 0...10
10 HToroBelii TecT 0...20
NTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIHIO 0...40
| BCEI'O 100

9. VYuedHo-MeToaMYeckoe M HHGPOPMALMOHHOE O0ecTiedeHHe TUCIUTLINHBI
9.1. Ilepeuenp pekoMeHIyeMoii IuTepaTypsl npezacTasieH B [Ipunoxenun 2.
9.2. CoBpemeHnHbIe TpoheccuoHanbHble 60a3bl TaHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBbI
1. DOnextpoHHBI KaTanor/DneKTpoHHas OuOmuoTexka TIOMEHCKOro MHAYCTPHAJIBHOIO YHH-
Bepcuterta http://webirbis.tsogu.ru/
2. Hayuno-texuunueckas 6ubmuoreka ®I'bOY BO «YITHTY» nu ®I'BOY BO «TromeHckwmii
UHIyCTpUaNbHBIH yHUBepcuTeT» http://bibl.rusoil.net
3. Hayuno-texnuueckas 6ubianoreka ®I'bOY BO «YI'TY» u ®I'BOY BO «TromeHckuit
UHyCTpUalbHbIN yHuBepcuTeT» http:/lib.ugtu.net/books
4. baza nannbix «Hayunas snekrponnas oubnuorexka eLIBRARY.RU» (3n.moamnucn)
5. 000 «3BC JJAHb» www.e.lanbook.ru
6. OOO «3narensctBo JIAHBb» www.e.lanbook.com
7. 00O «2neKTpOHHOE U3AATEIHCTBO FOPAWUT» www.urait.ru
8. baza nanubix KoHCynbTaHT cTyneHTa «OJeKTpoHHas OMOIMOTeKa TexHuueckoro BY3ay

http://www.studentlibrary.ru
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9. DnaexTponHO-6MbOIHOTEUHAs cuctema BOOK.ru https://www.book.ru
10. DnexTpoHHO-OMOIHOTEYHAs1 cuctema «[PRbooksy http://www.iprbookshop.ru/
11. HamumonayibHas 3JIEKTpOHHAsE OMOIMOTEKa (Yepe3 TEPMHUHAIIBI JOCTYIIA)

9.3. JluueHsuoHHoe U CBOOOAHO pacmpocTpaHseMOe IMPOrpaMMHOE oOecredyeHrue, B T.U.

oredecTBeHHOTO Mpou3BozcTBa: 1C Ilpeanpustue (yuebnas Bepcus); KOMIIAC-3D LT 12v (yueOnas

Bepcus); AutoCAD 2017 (yueOnast Bepcus);

Scilab (6ecrutatnas mporpamma); Free Pascal

(6ecrutatHas mporpamma); Microsoft Windows 7; Microsoft Office 2010.

10. MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIIIMHBI

HOMCH_IGHI/IH A1 IMPOBEACHHA BCEX BHIOB pa6OTI>I, NpEeaAyCMOTPCHHBIX yLI€6HI>IM IIJIaHOM,

YKOMILJICKTOBAHbI HGOGXOI[I/IMBIM OGOpYI[OBaHI/IeM 1 TCXHUYCCKHUMHU CPEACTBAMU 06yquI/151.

O0ecneyeHHOCTH MaTepPHAIbHO-TeXHUYeCKUX ycaoBuii peanusanuun OIIOII BO

Tabmuua 10.1

HaunmMeHoBanue yueOHBIX
MPEIMETOB, KypPCOB,
JTUCIUILTAH (MOJYJIe),

HanmeHnoBanue nmoMenieHu i1
TIPOBE/ICHUS BCEX BHIOB yUeOHOM
NIESTeTPHOCTH, TIPEIyCMOTPEHHOM

y4eOHBIM [UIAHOM, B TOM YHCIIC

Axnpec (MECTOIIOIOKEHUE)
MOMEIIEHUH JUIsl POBEICHHS BCEX
BUJIOB y4eOHOI e TeIbHOCTH,
PEAYCMOTPEHHO!N YICOHBIM IJIAHOM

No MIPaKTUKHU, HHBIX BUJIOB . (B cityuae peanuzanuu
o MTOMEILEHUS AJII CAMOCTOSITENIbHOM o
n/n y4eOHO NeaTeNbHOCTH, 00pa3oBaTeIbHOM NPOrpaMMBbI B
paboThl, ¢ yKazaHUEM MEePEYHS. OCHOBHOTO .
MPEeyCMOTPEHHBIX YUeOHBIM ceTeBoil hopMe TOTONHUTEIHLHO
. 000pyI0BaHUs, Y4eOHO-HATJISATHBIX
IUTaHOM 00pa30BaTEIbHOMN . YKa3bIBaeTCs HANMEHOBAaHUE
MOCOOUH U UCTIOJIE3YEMOTO POTPAMMHOTO N
MIPOTPaMMBbI OpraHu3aIiy, ¢ KOTOPOH 3aKJII0UYEH
obecrieueHUs
JTIOTOBOD)
JIeKIIMOHHBIC 3aHATHS: 628609, TromeHckas 001acThb,
Y4eOHas ayTuTOpus IS IPOBEACHUS XaHTel-MaHCUICKUI aBTOHOMHBIN
3aHATHUH JEKIIMOHHOTO THTIA, TPYIIIOBEIX U | OKpyT — FOrpa,
MHIUBUAYATbHBIX KOHCYJIbTALUH, r. HwxueBapToBck, 3anaaHblit
TEKYILIEro KOHTPOJISl U IPOMEKYTOUHON MpOoMbIIIeHHbIN y3en, [Tlanens 20,
aTTeCTalllu yi. Jlennna, 1. 2/I1, ctp. 9, aya. 308
(KOMITBIOTEpPHBIH KITacc).
OCHaIIIEeHHOCTD:
VYuebHast MeOeIb: CTOJIBI, CTYJIbS, TOCKA
ayJIuTopHas, TpUOYHA JJIsl YTSHUS JIEKIUH,
CTOJIBI KOMIIBIOTEPHBIE, CTYJIbSI
KOMIBIOTEPHEIE, MIKa( METATUTMICCKHA.
KomnproTeps! B KOMIUIEKTE, MPOSKTOP,
MPOEKIIMOHHBINA SKpaH, ePCOHATbHBIN
KOMITBIOTEP, KOJIOHKH.
Marepuanosenenue. TexHo- | JlabopaTopHbIe 3aHATHS: 628609, TromeHcKast 001aCTh,
1 | mormss  KOHCTPYKIHMOHHBIX | YueOHas ayAuTOpUs JUIS MPOBEACHHUS XaHTbI-MaHCHIICKHI aBTOHOMHBII
MaTepHuagoB 3aHITHIA CEMUHAPCKOIO TUIIA, okpyr — FOrpa,

(;mabopaTopHbIe 3aHATHS), TPYIIIOBBIX U
WHAWBUIYaJIbHBIX KOHCyJ’IBTaL[PIﬁ,
TEKYIIEro KOHTPOJIS U POMEKYTOUHOU
aTTecTanuu. YueOHas JabopaTopusl.
OCHaIIIEeHHOCTD:

Y4eOHast MeOelb: CTOJIBI, CTYJIbS, TOCKa
ayJIUTOpHAs, TPHOYHA JUISl YTCHUS JICKITUIA.
MHUKPOCKOII, MUKPOTBEPIOMETP, PHUOOP
JUTSL IPOBEPKH U3/ICITUI Ha OUCHUE B
uenrpax [1b-250M, ronoBku
HU3MEPUTEIBHBIC, ITaHreHIPKYIb [111]-1-
150-0,05; mrraHreHBBICOTOMED,
[ITaHTeHTTTYOMHOMED, MUKPOMETP TJIAIKUI
MK25, mukpomeTp peraakabiii MP25,
TITyOMHOMEp MUKPOMETPHUIECKHUH,

r. HmwxueBapTOBCK, 3amaaHbii
MIPOMBIIIICHHBIN y3en, [lanens 20,
yn. Jleanna, a. 2/T1, ctp. 9, aya. 505
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HYTpOMEp MUKPOMETPUUECKHU, KOHIIEBbIE
Mepbl 1imHbL, Habop KMJT Ne2 k.2,
MHUKPOMETP PBIYaXKHBIH, CKOOA PhIYayKHAS
CP-25, HyTpoMep MHANKATOPHBIH, KATHOPBI
TIaJKAE, MUKPOKATOp, YTJIOMEp
HOHWYCHBIH, TIPH3Ma IOBEPOYHASI U
pa3merounast (yaebnas) [11-2-2, mratus 111-
11H; metanu 1S BBIIOJHEHUS TEXHHYECKUX
n3Mepenuil: aerans Tuna «BAJD», nerans
tuna «BTYJIKA», Habop neraneit s
HU3MEPEHUM.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Meroauueckue ykazaHus MO MOATOTOBKE K TAOOPATOPHBIM 3aHATHUSIM.

K BbInoiHeHuto 1a00paTopHbIX padOT NOMYCKAIOTCS MOArOTOBIEHHbIE CTYAEHTHI. i 3T0i 1enu
OHHU 3HAKOMSITCA ¢ TabopaTopHbIMH paboTamu o Kypey «MatepuanoBenenue. TKMy, ysCHSIOT 1enb U
METOJIMKY BBIMOJIHEHMSI pabOThI, OTPaXKalOT B OTYETE OCHOBHBIE TEOPETUUYECKUE IPEICTABICHUS, HUC-
noJib3yeMble B pabore. B mporecce moAroToBku K 1a00paTOPHBIX 3aHATUSIM OOYyYarolIHecs MOTYT
npuderaTh K KOHCYJIbTALUAM TpenoaBarens. Hanndne koHcrekTa IeKuuii Ha 1ab0paTOpHOM 3aHITHH
OBA3ATEJIBHO! Ilpu BeimonHeHUH padboT MO U3yUYEHUIO MUKPOCTPYKTYPBI Pa3IMYHBIX CIUIABOB HC-
10JIb3YETCs allbOOM MaKpO- U MUKPOCTPYKTYP METAJUIMYECKUX CILJIaBOB.

Otuer o 1abopaTopHBIM paboTaM HEOOXOIUMO BBIMOIHATH B OTACIBHOMN TETPaIu.

O0bem oTuera Mo OJAHOU paboTe OOBIYHO HE TpeBbImAeT 3-5 cTpanuil. OTYET JOJKEH COOTBET-
CTBOBAaTh PEKOMEHyEMOMY COJEP>KAHUIO, ObITh MOHATHBIM, KPATKUM JIAKOHUYHBIM, HAITMCAHHBIM 0€3
MIPOM3BOJIBHBIX COKpAIllEHUH; TEKCT, WIIOCTPUPOBAHHBIN U TAOIMUYHBIM, MaTepHasibl JOJKHBI COOT-
BETCTBOBATh M3BECTHBIM TPeOOBaHUAM OpOpMIIEHHUS O0TUeTOB. B ciyuyae cratuueckoit o6paboTKu pe-
3yJlbTAaTOB 3KCIEPUMEHTa JOJIKHBI ObITh YKa3aHbl JIOBEPUTEIbHBIE MHTEPBAJIBl AKCIEPUMEHTAIbHO
MOJIYYE€HHBIX 3HAUEHUH U MPUBEACHBI IpadUKH MOTYyYEHHBIX anmpoKCUMUpyomux GyHKImil. B oTue-
Tax o paboTax, CBA3aHHBIX C U3YYEHHEM MHUKPOCTPYKTYP, NOJKHBI OBITh N300payKEHBI CXEMbI MUKPO-
CTPYKTYp C YKa3aHHEM BCEX CTPYKTYpPHBIX M (pa3oBbIX cocTapistomux. [Ipoucxoxaenue aro60i ToU-
KM, TUHUU U Jp. HA CXEME MUKPOCTPYKTYPHI JOJIAKHO OBITh OHATHO CTY/ICHTY U JOOOMY, YUTAIOIIEMY
otueT o pabdote. [log cxemMol MHUKPOCTPYKTYpBI JOJKHA OBITH MPUBEACHA OIPUCYHOUHAS MOAIMMUCH C
yYKa3aHHEM MaTepuala, €ro MapKH, CTPYKTYPHBIX COCTAaBIISIFOIINX U YBEIMUEHUS METAIIIOrpapuuecKo-
ro MUKpOCKOMa. Pe3ynpTaToM MUKPOCTPYKTYPHOTO aHalIK3a SABIsieTcs HHPOPMAIUSI O CTPYKTYPHBIX U
(ha30BbIX COCTABJISIOUIMX CIUIABOB, O TOM, YTO OHHM COOOHM MpEeACTaBIAIOT, Kak moiydarorcsa. OTuer
JIOJKEH CO/IePIKaTh 3aKII0UEHHE WM BBIBOJBI IO paboTe.

BrinonHenue 1abopaTopHBIX pabOT MO3BOJIUT CTYJAEHTY OBIIAJIETh HIMPOKO HCIIOIb3yEMbIMH Me-
TO/JaMU UCCIEIOBAHMS CTPYKTYPBI, HAYUUTHCS «UUTATH» TUATPAMMBI COCTOSIHUS PA3IMUHBIX CHCTEM,
«MIOHUMATh» CTPYKTYPY Pa3IMUHBIX METAJUIMYECKUX MarepuanoB. MHorue pabOThl HOCIT XapakTep
HAyYHBIX MCCIIEIOBAaHUH, MTO3BOISIIOIINX 3aKPENUTh paHee MPHOOpEeTEHHbIC 3HAHUS U HaBBIKH B 00pa-
00TKE pe3yJabTaTOB AKCIIEPHUMEHTA, COCTaBICHUH U OPOPMIIEHHH OTYeTa O paboTe, yMEHUU JAeNaTh
BBIBOJIBI 110 padoTe.

B nabopaTtopHbix paboTax NMpuBeAEHbl KOHTPOJIbHBIE BOIIPOCHI, CUTYallMOHHBIE TPAKTHYECKHE 3a-
Jla4u¥l TIO3BOJIAIONIME CTYJICHTY ITPOBEPUTH CBOIO TOTOBHOCTH K BBHIMOJIHAEMOMN padore.

11.2. Metoauueckue yKkazaHus 110 OpraHU3ally CaMOCTOSTEbHON paOOThI.

CamocrosiTenpHass paboTa 00yJaromUXCcs 3aKII0YAETCs B MOJYyUYCHUH 3aJaHuil (TeM) y mpemnoja-
BaTellsl Uil OCBOGHUS MHAMBUAyalbHO. [IpernosaBartens Ha 3aHATHH JAaeT PEKOMEHJAIMU HE0OXOaH-
MbI€ JIJIsl OCBOEHUSI MaTepuana. B xoae camocTosTenbHOM paboThl 00yyaroniuecst T10KHbI BBITOJIHUTh
pedepar, U3yuyuTh TEOPETUUECKUN MaTepual Mo paszzenaM, OQOPMHUTH M 3alIUTUTh OTUETHI MO Jabo-
paToOpHBIM paboTam.

OOyuaromiyecs: TOMKHBI MIOHUMATh COJICPKAHNUE BBHITIOJHEHHOW paboTHl (3HATh OMpEAEICHHUs 110-
HATUH, YMETh pa3bACHUTH 3HAYCHHE U CMBICT JIFOOOT0 TEPMHUHA, UCIIOJIb3YEMOro B paboTe U T.I1.).
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PedepatuBnasi padora. Llenpio pedeparnBHOM pabOTHI sBiIsieTCS Oosiee yriyOJeHHOE U3ydeHUE
marepuana. Temy pedepara no TUCHMILIMHE ONpeAessieT npenoaasarens. Hanucanue pedepara — 3to
0osee 0ObEMHBII BUJ CAMOCTOATEIHHOW PabOThl CTy/IEHTA, COAepKAIIUi UHPOPMALIHIO, TOTOIHSI0-
IIYI0 ¥ Pa3BHBAIONIYI0O OCHOBHYIO TEMY, M3y4aeMyI0 Ha ayJUTOPHBIX 3aHATHAX. Bemymee mecTo 3a-
HUMAIOT TEMBI, [IPEJICTaBISAIONINE MPOPECCUOHANBHBIN HHTEPEC, HECYIUEe 3JIeMEHT HOBU3HEI. Pedepa-
TUBHBIC MaTEPUAJIbI JOJDKHBI MIPEICTABIATH MUCHMEHHYIO MOJIENb IEPBUYHOTO TOKYMEHTA — HAYYHOU
paboThl, MOHOTpa(UH, CTaTHH.

IMopsiniok cnauu U 321U THI pedpepaToB:

1. Pedepar cnaetcst Ha mpoBepKy MpernoaaBareiio 3a 1-2 Helenu 10 3a4€THOro 3aHATHS.

2. Ilpu onienke pedepaTa MpernoaaBaTesib yUUTHIBAET KaUeCTBO, CTEIIEHb CAMOCTOSTEILHOCTH CTY-
JICHTa ¥ MPOSIBIICHHYIO WHULIMATUBY, CBS3HOCTH, JOTMYHOCTh U TPAMOTHOCTH COCTaBJIeHUs, oopmiie-
HUE B COOTBETCTBUU C TPEOOBAHUSIMHU.

3. 3amuTa TeMaTHYecKoro pedepata MOKET MPOBOIUTHCS HA BBIICJICHHOM OJIHOM 3aHSATUU B paM-
Kax 4acoB y4eOHOW JUCUIUIUINHBL, JINOO 110 JOTOBOPEHHOCTH C MPETIOAaBATEIIEM.

4. 3amura pedepaTta CTyACHTOM MPEAyCMaTPUBAECT:

- okJiaz o pedepaty He Oosiee 5-7 MUHYT;

- OTBETHI Ha BOIIPOCHI OIMOHEHTA.

Ha 3amure 3anpenieHo ureHue Tekcrta pedepara.

OO6mas oneHka 3a pedepar BBICTABISIETCS C YY€TOM OIICHOK 3a paboTy, IOKJIaa, YMEHUE BECTH
JMCKYCCHIO X OTBETHI HA BOIIPOCHI.

CprKTypa pedepaTuBHoii padoTbl. PedepaTuBHas paboTa COCTOUT U3 CIEAYIOIIUX PA3/IEIIOB:

TUTYJIbHBIN JIUCT;

—  COJIepKaHue;

—  BBEJICHHE;

—  OCHOBHas 4acTb pedepara;

—  CIIMCOK HCIOJIb30BAHHBIX HCTOUHUKOB.

O6beM pedepaTa He JOMKEH MPEBBINIATH 5 IEYATHHIX JUCTOB hopMaTa A4.

Tembl pedepatoB:
Cocras, knaccuuKaiys 1 CBONCTBA IIIaCTMAcC
Kap60BONOKHUTEI U GOPOBOJIOKHUTHI
CocraB u knaccupukamnys pe3uH
OO61ue cBeeHUs, COCTaB U KJIacCU(UKaLUs IUIEHKO0Opa3yIoINX MaTe-pruaios?
OO01u1me cBeieHUsI 0 HEOPraHMYECKUX MaTepHraiax
KoMmo3utHsle MaTepuansl ¢ METAUNINYECKONW MaTPULIEH.
Bu1b1 KOMITO3UTHBIX MaTEPUATIOB.
KoHCTpYKIIMOHHBIE TOPOIITKOBBIE MAaTEPHAITBL.
MertannokepaMU4ecKue CIIABHI.

10 OO0mue cBeeHNS 0 HEMETaUTMYEeCKUX MaTepuaiax, Kiaccu(ukanus moJuMepoB, 0COOEHHO-
CTH U MX CBOHCTBA.

11. Kommo3uTHble MaTepuasbl ¢ HEMETAUIMYECKON MaTpHIle

12. Pe3nHOBBIC MaTepUaIbI.

13. IlmacTmacchl Ha OCHOBE TIOJMATHIICHA

14. JKécrtkas miuacTMacca Ha OCHOBE MOJIMBHHUIXIIOPUAA

15. IlmacTmacchl Ha OCHOBE TIOJMCTUPOIIA

16. IInmactmacchl ¢ GoJiee BRICOKOM TETIOCTONKOCTHIO

17. BBICOKOTIPOYHBIE MJIACTMACCHI

18. BbICOKOMOAYNBHBIE TIACTMACCHI

19. IIpou3BoiaCTBO M MOTpeOICHUE MIIACTMACC

20. CrekJy0: HEOpraHMYECKOe U OpraHN4eCcKOoe, CUTAJUIbI, METAJUINYECKUE CTEKIIA

21. MeTtoas! TOBBIIEHUS JOITOBEYHOCTH U3IETHN.

22. HoBble MaTepualbl, MpUMEHsIeMbIe B HEPTETa30BOM KOMILICKCE.
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23. TlomumopdHpIle MOAU(UKALIMK YTIIepoia U HUTpUAa Oopa.

24. CriocoObl U3rOTOBJICHUS U3ICTUI U3 TIACTMACCHI.

25. TepMoriacTUYHbIC MOJISIPHBIC TTacTMACChI. [IOTMBUHIITXIIOPH T, TIOJTMAMUJIBI.

[ToaroroBka K 2K3aMEHY CIIOCOOCTBYET 3aKpCIICHHIO, YIIyOJICHHIO W OOOOIICHHWIO 3HAHHM,
MOJTy4aeMbIX, B Tpoliecce OOYYCHHs, a TaKKe MPUMEHEHHI0O MX K PEUICHHUI0 MPAaKTHYECKUX 3ajad.
['oTOBsICH K D3K3aMEHY, CTYACHT JHMKBUAMPYET HMCIOIIMECS NpoOeibl B 3HAHWSX, YIIIyOsser,
CHCTEMATH3UPYET M YIOPSIOUYMBACT CBOM 3HAHUs. Ha nK3aMeHe CTyJIeHT NeMOHCTPUPYET TO, YTO OH
npuobpen B mporecce 00yueHHsI 10 KOHKPETHOH yueOHOM TUCIUTUINHE.

IIpaBuiia NOATrOTOBKH K YK3aMeHaM:

1. Jlydmie cpasy COpHEHTHPOBATHCS BO BCEM MaTepHalie U 0053aTENIbHO PACHOJIOKHUTh BECh Ma-
TepUa COTIACHO 3K3aMEHAIIMOHHBIM BOIIPOcaM (WJIM BOIPOCaM, 0OCYX/IaeMbIM Ha 3aHATHSIX ), 9Ta pa-
00Ta MOXET 3aHATh MHOTO BPEMEHH, HO BCE OCTAILHOE — ATO YK€ TEXHUYECKHUE JIeTanH (TJIaBHOE — ATO
OpPHECHTUPOBKA B MaTepuasie!).

2. Cama moJAroTroBKa CBsI3aHA HE TOJBKO C «3armoMHHaHHEeM». [IoroToBKa Takke mpe/noiaraet
U TIEPEOCMBICIICHUE MaTepUala, U JaKe PACCMOTPEHUE aJIbTEPHATUBHBIX UIICH.

3. ChHavana CTyIEHT JOJKCH MPOJEMOHCTPHPOBATh, YTO OH «YCBOWJI» BCE, UYTO TpeOyeTcs IO
nporpamMme o0y4eHus (WId 1Mo MporpaMMe JaHHOTO MPEoIaBaTes), U JIUIIb IOCIe ITOr0 OH BIIPaBe
BBICKA3aTh WHBIC, JKEJIATEIILHO apT'yMEHTHPOBAHHBIC TOYKH 3PCHUSI.
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[Tpunoxenue 1

H.]IaHI/IpyeMble pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX OLICHUBAHUA

Hucuummaa MATEPUAJIOBEAEHUE. TEXHOJIOI'US KOHCTPYKIIMOHHBIX MATEPHUAJIOB
Kox, manpasnenne nmoxrorosku: 21.03.01 HE@TEI'A30BOE JEJIO
Hanpasnennocts IKCIINIYATALUS U OBCJAYXUBAHUE OFBEKTOB JIOBbIYU HE®THU

Koz Konn Kon n nanmenosanue Kputepuu oueHuBanus pe3yJbTaToB 00y4eHHs
KOMIIETeH I HAHMEHOBaHUe pe3yJibTaTa 00y4eHus 1o
un UK JUCIUILIMHE 1-2 3 4 5
3 . 31 He 3HaeT akryanpHbie | OGnamaer MHHUMAQIBHBIM | 3HaeT  xopomio  akryaibHble | OGiamaer MOMHOTOW HaGOpOM
Hatk: aKTygmbele poccuiickue W 3apyOekHble | HAOOPOM 3HAHMS, AKTyalbHBIX | POCCHICKHE W 3apyOekHbIC | 3HAHUS, aKTyaJIbHBIX
POCCHHCKHE 1 3APYOCIKHBIC | o prvricn uH(OpMAIMU | POCCHMCKUX W 3apy0EXKHBIX | UCTOYHUKH nH(OPMAIMU | POCCHICKUX H  3apyOekKHBIX
E;;?V;{eiljﬁznb:gd)ommunz MIPUMEHHUTETIHHO K | UCTOYHHMKOB uHpOpMaIMH | TPUMEHHTEIHHO K | MCTOYHHMKOB urpopmarmu
MaTepUaIoBeICHHUIO U | TIPUMEHHUTEIHHO K | MaTepHaloBeICHUIO U | MPUMEHHTEIHHO K
MaTepuaIoBeICHHIO u
TeXHONOMHI TEXHOJIOTUU KOHCTPYKIIMOHHBIX | MaTE€PUAIOBEICHHUIO M | TEXHOJOTHH MaTepHalioB, | MaTepPHAIOBEICHUIO u
MaTepuasoB TEXHOJIOTMH  KOHCTPYKIHOHHBIX | JOITyCKast HE3HAYUTENIbHBIC | TEXHOJOTHH KOHCTPYKIIMOHHBIX
KOHCTPYKIIMOHHBIX
MaTepHajioB, WCIBITBIBAs TPH | OMIMOKA MaTepHaloB,
MaTepranos 9TOM 3aTPYIHEHHS YETKO OOBSICHSSI UX IIPUMEHEHUE
VK-1.1. He ymeer camocrositensHo | YMmeeT OCO3HAHHO | YMEET XOpOoml0 H OCO3HaHHO | YMeeT B COBEpIICHCTBE
Ocymectsaser Ymerb: VY1 0CO3HaHHO | UCKaTh, U3BIIEKATh, | CAaMOCTOSTEIBHO HCKaTh, | CAaMOCTOSATEIBHO HCKaTh, | OCO3HAHHO CaMOCTOSITEIHHO
BEIGOp CaMOCTOSITEIFHO ~ HCKaTh, | CHCTEMaTH3UPOBATh, W3BIICKATh, CHCTEMATH3HPOBATh, | U3BICKATh, CHCTEMATH3UPOBATh, | MCKATh, H3BJIEKATD,
AKTYATbHBIX H3BJIEKaTh, CHCTEMAaTH3U- | aHANM3UPOBaTh W  OTOMPATh | aHANMU3UPOBaTH M OTOMpATh | aHANM3UPOBaTh W OTOMPATh | CHCTEMAaTH3HUPOBATH,
POCCHIHCKHX 1 poBaTh, aHANM3UPOBATh M | HEOOXOAMMYIO JUIL pEIICHHS | HEOOXOMMUMYKO  UISl  pELICHHs | HEOOXOOMMYIO s  pCLICHHs | aHANM3UpOBaTh H  OTOHpaTh
OoTOMpaTh HEOOXOMUMYIO | 3a1ad HHPOPMAIIHIO 0 | 3amau HHPOPMAIHIO 0 | 3amau HHPOPMAITHIO 0 | HEOOXOOUMYIO [UI  PELICHUs
VK-1 3apyOEKHEIX JUI  pelieHus 3aJad WH- | MaTepuallaX U TEXHOJIOTHSX Marepuaiax M TEXHOJOTHMSX, | MaTepuajax W  TEXHOJOTHAX, | 3a1ad uH(OpMaIHIO o
I;;EO;:I:II;(;Z’K? ¢dopmarnuio 0 MaTepuaniax JIOTyCKast OIIHOKH JOIyCKast HE3HAYUTENIbHBIE | MaTepualaXx M  TEXHOJIOIHSAX,
U TEXHOJOTHAX OIIUOKHU YETKO 00BACHASA ux
c6op 1 006paboTKy
e ya—— npeAHa3HAYCHHE
HE0BXO LMol IS Baagern: Bl Bnamers | He Bmageer nmpuemamu BeiGopa, | O6Gmamaer MHHUMAIbHBIMA | Bruageer  xopomo  npuemamu | Bmageer B COBEpILICHCTBE
peIIeHES preMaMu BbIOOpa, | TMOWMCKa, cOopa, | mpuemMamu  BBIOOpa,  TIOMCKa, | BBIOODA, IIOMCKa, cbopa, | mpuemamu  BBIOOpa,  ITIOWMCKA,
HOCTABICHHOG MOKCKA, cbopa, | comoCTaBUTENLHOTO aHanm3a u | cbopa, COIMOCTABHUTEIBHOTO | COMOCTABUTENIFHOTO aHamm3a u | cbopa, COTIOCTABUTEIBHOTO
saxaun COTIOCTaBUTEIBHOIO 00paboTKu “HpOpPMAIK | aHaIH3a H 00paboTku | 0O6paboTKU vHpOPMAIMK | aHAaIHU3a u 00paboTKH
aHaym3a W 00pabOTKM | pOCCHHCKMX W 3apy0eXHBIX | UHOOPMAIMH  POCCHHCKHX M | POCCHMHCKMX M 3apyOeKHbBIX | MHPOpMAlMH  POCCHHCKUX W
uH(OpMAIMU POCCHHCKUX | MCTOYHMKOB  JUISi  DEIICHUS | 3apy0€XHBIX MCTOYHHMKOB JUIs | MCTOYHHMKOB JUIsl PELICHHs 3aj1ad | 3apyOeKHBIX HCTOYHUKOB JUIs
u 3apy0eXKHBIX | 3a7a4 O  MaTepuallax W | pelleHus 3ajad O Marepuajax U | O Marepuajax W TEXHOJIOTHMSAX | PEIIeHUs 3aja4 O MaTepuaiax u
HUCTOYHUKOB ISl PEIICHHs] | TEXHOJNOTHAX MHPUMEHSEMbIX B | TEXHOJOTHSX MPHUMEHSEMBIX B | MPUMEHSEMBIX B He(Tera3oBod | TEXHOJNOTHAX IPUMEHSIEMBIX B
3aga4 0 Marepuanax u | He(TerazoBoi OTpaciu HedTera3oBoit oTpaciu OTpaciy, WCIBITBIBAs TPH 3TOM | He(TerazoBoii oTpaciu
TEXHOJIOTHIX HE3HAYNTENbHbIE 3aTPyIHEHHS YETKO 00BACHASA ux
MIPUMEHSIEMBIX B MpeHa3HAYEHHE c
HedTera3zoBoi oTpaciu 000CHOBaHMEM UX TPUMEHEHUSI
3narb: 32 ¢usuueckue u | He 3Haer ¢usnueckue u Mare- | YIOBIETBOPUTENbHO 3HaeT (Gu- | 3HaeT xopomo (usuyeckne U | B coBepuieHCTBE 3HAeT (Qusnye-
MaTeMaTH4YeCKue MaTHYECKUE 3MYECKUE U MATEMATUUECKHIE MaTeMaTHYeCKUe CKUE U MaTEMaTHUYECKHE
METOAbI MO}IeJ’ll/IpOBaHI/Iﬂ MCETOAbI MO)ICJ'[I/IpOBaHl/Iﬂ METOAbI MOJleJ'lI/IpOBaHI/Iﬂ METOAbI MOJleJ'lI/IpOBaHI/Iﬂ MCETOAbI MO}IeJ’[HpOBaHI/IH
CTPYKTYpBl H  CBOWCTB | CTPYKTYpPBI u CBOMCTB | CTPYKTYpBI u CBOMCTB | CTPYKTYpBI u CBOMCTB | CTPYKTYpBI u CBOICTB
OIIK-1.1. MaTepHaoB u | MaTepuaioB M | MaTEpUalOB M TEXHOJOTHYECKHE | MATEPUAJIOB M TEXHOJOTHYECKHE | MATEPHAIOB M TEXHOJIOTHYECKHE




BrisiBenne u TEXHOJIOTHUECKHE TEXHOJIOTHUECKHE MPOIIECCHl | TPOLIECCHI W3TOTOBJICHUS | MPOLECCHI H3TOTOBJICHUS | IPOLECCHI HM3TOTOBJICHHUS
KJIacCHU(pUKAIISL MPOIIECCHl  M3TOTOBJICHUS | M3TOTOBJICHUS MATEpUANoOB C | MaTepHaoOB ¢ 3aJaHHBIMH | MaTepUaioB c 3aJaHHBIMH | MaTepHaJOB  C  3aJaHHBIMH
(bU3HYCCKUX U MaTepUaoB C 3aJaHHBIMH | 3aJJaHHBIMH MEXaHUYECKUMH U | MEXaHHUYECKUMH A | MEXaHWUYECKUMHU U | MEXaHUYECKUMHU u
OIlK-1 XUMHUYECKUX MPO- | MEXaHUYECKUMH M | JKCIUTyaTallMOHHBIMU 9KCIUTyaTallUOHHBIMHU 9KCIUTyaTallHOHHBIMU 9KCIUTyaTallHOHHBIMU
1IECCOB, IPOTEKa- | AKCILTyaTallMOHHBIMU CBOWMCTBaMH CBOICTBaMH, HCIHBITHIBASE IPU | CBOMCTBaMH, JIOMyCKasi | CBOMCTBaMU ¢ 00OCHOBaHUEM UX
FOIIMX HA O0OBEKTE | CBOWCTBAMH 9TOM 3aTPyAHEHUS HE3HAYUTEJIbHBIC OIIMOKU TPUMEHEHUS
npodeccuoHanb- -
HOHU JIeITeIbHO-

CTH YMmerb: Y2 ucnons3oBats | He yMeeT HCIONB30BaTh | YMeeT UCIIONB30BaTh | YMEET XOpOIIO HCIOJb30BaTh | YMEET B COBEPIIEHCTBE
MIPUHIUITHATILHbIC MIPUHIUITHATIBHBIE OCOOCHHOCTH | MPUHIMIIHATIBHBIE OCOOCHHOCTH | MPUHLMUIIHMAIBHBIE OCOOEHHOCTH | HCIIOJB30BAaTh NPUHIMIHNAIBHbIE
0COOCHHOCTH MO/IETTUPOBAHUS MOJIETUPOBAHUS MOJIETTUPOBAHUS 0COOCHHOCTH  MOJICTTMPOBAHHUS
MO/ICTTUPOBAHUS MaTeMaTHYCCKUX, (U3NYECKUX | MATEMATHYCCKUX, (PU3MYCCKUX M | MATEMATHUCCKHX, (QU3UUCCKHX W | MATEMATUYCCKUX, PU3HUCCKUX U
MaTeMaTHYCCKHX, U XUMHUYECKHX  TIPOIECCOB, | XMMHUYECKHX MPOLIECCOB, | XUMHUYECKUX MPOLIECCOB, | XUMHUYECKHX MPOLIECCOB,
(busnuecKux U | MpenHa3HAUYECHHBIE sl | TpenHa3HauYeHHbIC UL | TIpeaHa3HaueHHbIS JUISL | TIpeJHa3HaYeHHbIE TSt
XAMHYECKHX  IPOIECCOB, | KOHKPETHBIX TEXHOJIOTHMYECKUX | KOHKPETHBIX  TEXHOJOTHYECKHX | KOHKPETHBIX  TEXHOJOTMYECKHX | KOHKPETHBIX TEXHOJOTHYECKUX
MpeHa3HauYCHHbIC Ui | TIPOIIECCOB MIPOIIECCOB, WCTIBITHIBAET | MPOLECCOB, JOIyCKasi | MPOLECCOB, YETKO OOBSCHAS UX
KOHKPETHBIX 3aTpyIHEHUE: HE3HAUYMTEIbHbIC OITHOKU TpeJHa3HaAuYCHIe
TEXHOJIOTHYECKUX
MIPOLIECCOB
Baanerb: B2 meromuxoii | He BJIaJICET MmeToaukon | Brmaneer MeToauKou | Brmageer MeToaukon | Bmageer B COBEpIICHCTBE
HCIIOIb30BaHUs HCIIOIb30BaHUS HCIIOJIb30BaHUS HCIIOIb30BaHUS METOIUKOMN HCIIOIb30BaHUS
MIPUHIAITHATBHBIX MIPUHIUITHATHHBIX MPUHIMITHATIBHBIX O0COOEHHOCTEH | MPUHIUIHAIBHBIX OCOOEHHOCTEH | MPUHLIMIHATBHBIX
oco0eHHOCTEH 0COOEHHOCTEH MOAETHPOBAHHA | MOICTHPOBAHM MOJICITUPOBAHUS 0coOEHHOCTEH MOIETHPOBAHHMS
MOJICTTUPOBAHUS MaTeMaTHYeCKUuX, (U3NYECKUX | MaTeMaTHYEeCKUX, (PU3MYECKUX M | MAaTEeMaTHYECKHX, (QU3IUUECKHX W | MAaTeMaTHYECKUX, PHU3HUECKUX U
MaTeMaTHYECKHX, W XUMHYECKHX TIPOLECCOB, | XHMMHYECKUX MPOIIECCOB, | XUMHYECKUAX MPOIIECCOB, | XUMHYECKUAX MIPOIIECCOB,
(busnuecKux W | MpenHa3HAaYeHHBIX sl | mpeaHa3HauYeHHbBIX JUIsL | TIpeaHa3HauYeHHBIX U1l | TpeaHa3HauYeHHbBIX TSt
XUMHYECKUX  TPOIECCOB, | KOHKPETHBIX TEXHOJOIMYECKHX | KOHKPETHBIX  TEXHOJOTMYECKUX | KOHKPETHBIX  TEXHOJIOTMYECKHX | KOHKPETHBIX TEXHOJOTHYECKUX
MpeIHa3HAaYeHHBIX JUTsL | TIPOLIECCOB MPOIIECCOB  C  MHUHHUMAIBHBIM | MPOIECCOB, UCTIBITHIBAS MPH 3TOM | MPOIIECCOB, YETKO OOBSCHSIS HUX
KOHKPETHBIX HAOOpPOM 3HAHUIA HE3HAYUTEIbHbBIE 3aTPyIHEHUS npeaHa3zHaueHUe c
TEXHOJIOTMYECKUX 000CHOBaHHEM HX MTPUMECHEHHS
MIPOIIECCOB
3math: 33 OCHOBHBIC He 3Haer ocHOBHBIE cpencTBa | 3HaeT OCHOBHBIE CPEICTBAa IOWC- | 3HAET OCHOBHBIE CPEICTBA MOMC- | B coBepimieHCTBE 3HAaeT OCHOB-

MMOWCKa, aHaim3a ¥ O0TOopa, | Ka, aHanm3a W 0TOOpa, OpraHM3a- | Ka, aHayiu3a M oTOOpa, OpraHu3a- | HBIE CPENCTBA IOWMCKA, aHAJM3a
;peﬁigzi);on(f;:éﬁi};ziii OpraHu3aiuy, npeodpa3oBanus, | 1uH, MpeoOpa3oBaHUs, COXpaHe- | WU, MpeoOpa3oBaHMs, COXpaHe- | W OTOOpa, OpraHu3aluu, IPeood-
COXpaHEeHWs W T[epeladdl WH- | HUs U nepenadu MHOpMaInH HUsS M Teperadn MHGOPMANWH, | pa3oBaHUs, COXpAaHEHHs W Iepe-
npeobpasopans, - COXpa- (hopmaruu WCHBITBIBAas TPU ITOM 3aTpyJHe- | JOMycKas HE3HAYUTENbHBIC | Jda4n HH(GOpMAIUu
HEHHs W nepenadn uHdop-
MATIHH - HUsL OLLII/I6KI/I C O6OCHOBaHI/leM ux anMeHe—
HUS
. He ymeer mpornosupoBate Ha | YMmeeT YIIOBIETBOPUTEIBHO | YMEET XOpOIIO MpPOTHO3UPOBATH | YMEET B COBEPUICHCTBE MPOTHO-
OIIK-5 OIIK-5.1. YMers: V3 mpornosupo- OCHOBE WHPOPMAIIMOHHOTO | MPOTHO3MPOBAaTh HA  OCHOBE | HA OCHOBE WH(OPMAIMOHHOTO | 3MpOBaTh Ha OCHOBE MH(pOpMa-
Pemenwne cran- BATh HA OCHOBE HH(OpMA- IOUCKAa KOHKPETHYIO | HH(POPMAIUOHHOTO IIOMCKA | ITOMCKa KOHKPETHYIO | IIMOHHOTO IOMCKAa KOHKPETHYIO
JIApTHBIX 3a/1a4 [MOHHOTO — TloCKa _ KOH= | 050 ey, MaTepHuaioB KOHKPETHYIO CIIOCOOHOCTh | CIIOCOOHOCTH MaTepUalioB, | CIOCOOHOCTh MAaTEpPHAJIOB, YET-
npogeccHOHab- KpeTHyIo cnocoGHocTs MaTepHalioB JloIrycKast HE3HAYHUTENIbHBIE | KO OOBSICHSS UX MPUMEHCHHS
HOU JeATENbHO- Matepuanos OLIMOKH
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CTH Ha OCHOBE
COBPEMEHHBIX
nH(OPMAIMOH-
HBIX TEXHOJIOTHH
U C yUETOM Tpe-
6oBaHui HHOP-
MalHOHHOH 0e3-

Baaners: B3 anmapartHo-
IIPOrPaMMHBIMH CPeJI-
CTBaMHM MICIIBITAaHHS OTBIT-
HBIX 00pa3I0B MaTepHaIOB

He Bmageer mnpuknaaHbIMU
anmapaTHO-IPOrpaMMHBIMU

CpelcTBaMu UCTIBITAHHSI
OTIBITHBIX 00pasoB
MarepuaioB

Oo6mnagaer MHUHUMAJIbHBIM
HA0OpOM 3HAHMI MPH BIaJCHUU
MIPUKJIATHBIMA arrmapaTHoO-
MIPOTPAMMHBIMU CpeIcTBaMHU

UCIIBITAHUA OIIBITHBIX 06p3.3LIOB
MaTepualioB

Bnaneer Xopomo HpUKIAAHBIMU
anmnapaTHO-IPOrPaMMHBIMH
CpeICcTBaMU HCIILITAaHUS
OMBITHBIX 00Pa3lOB MaTEPHAIIOB,
HCIIBITBIBAS npu 3TOM
HE3HAYUTEIbHBIE 3aTPyIHEHUS

Bnageer B COBEpIIEHCTBE
MPUKIITHBIMH armaparHo-
MPOTPaMMHBIMH CpeacTBaMH
HCTIBITAHUS OIBITHBIX 00Pa3IioB
MaTepHaoB,

YETKO 00BSICHSS HX
MpeAHa3HauYeHHe c

OIIACHOCTHU 000CHOBAaHHEM UX ITPUMEHEHHUSI
3natn: 34 He 3nHaer npodeccuonansHyio | 3HaeT mnpodeccHoHanbHYI0 Tep- | 3HaeT Xopomo mnpodeccuoHans- | B coBepiieHcTBe 3HaeT mpodec-
) TEPMHHOJIOTHIO MHHOJIOTHIO HYI0 TEPMUHOJIOTHIO, JOIyCKas | CHOHAIbHYIO TEPMHHOJIOTHIO,
npo¢ecCHOHATBHYIO
UCIIBITHIBAsl TIPH STOM 3aTpy[HE- | He3HAYMTEIbHBIE OIIHOKH ¢ 00OCHOBaHHEM ee IpUMEeHe-
TEPMHUHOJIOTHIO
HUS HUSI
He ymeer BoiOMpaTh MeTOR WiIM | YMeeT BBIOMpaTh MeTON WM | YMeeT XOpOIIO BEIOMpAaTh MeTox | YMeeT B COBEPILEHCTBE
Ymerb: VY4  BHIOMpaTh | METOAMKHM pENICHHS 3aJadd | METOAMKH  pEMIeHHs  3aJadd | HWIM METOAUKH DPEIICHUS 3afadd | BBEIOMPATh METO] WM METOIUKH
METOA WM METOIHKH pe- | MpodecCHOHANbHON podecCHOHATTBHOM npo¢ecCHOHATBEHOM peeHus 3aJa9u
IIeHHsT 3aJadu mpodeccu- | IesITeNbHOCTH JeATeITBHOCTH, UCIIBITBIBACT | AEATENBbHOCTH, Jomyckas | MpodecCHOHATbHON
OIIK-6.2 OHAJBHOW AEATETHPHOCTH 3aTpyIHEHHE HE3HAYUTENIbHBIC OIINOKH NESITEIBHOCTH, YETKO OOBSICHSSA
Be16op meTona HX
W METOJIUKU Baaxers: B4 meromam He Bnageer merogamu oneHku | Obmagaer Meromamm  ouneHkH | Bmameer  xopomo — meromamu | Buapeer B COBEPIICHCTBE
perIeHus 3a1aun J— .cha u apne. | PHCKA u YIpaBJIEHHs] | PUCKAa W YIPABJICHUS KAauyecTBOM | OIEHKM pUCKa W YIPaBICHUS | METOZaMHM OLHKH pHCKa U
npodeccuoHalIb- P ymp Ka4eCTBOM MIPOBEICHUS | TPOBEICHHS Ka4eCTBOM NPOBE/ICHUS | YIPABICHUS Ka4eCTBOM
- HUS KadecTBOM IIpOBelie-
HOH MaTepHaTOBEIIECKIX MaTepHaNTOBETIECKIX MaTepHaTOBEIIECKIX MIPOBEACHHUS
HUS MaTepHaToBEIYECKUX . . -
JEATeIbHOCTH o HCCIeA0BaHUN C | mcciaenoBaHUH ¢ | uccuenoBaHUM C | MaTepHaTOBEIUECKUX
UCCIIEIOBAaHUH  CTPYKTYp- o
HOMO AHAMM3A © HenonEso- | NCTIOTb30BAHHEM COBPEMEHHBIX | HCTONb3OBAHMEM — COBPEMCHHBIX | MCIONB30BAHHEM — COBPEMEHHBIX | MCCIIC/IOBAHMI c
BaHmeM coppementux | 2KCTICPHMEHTATLHBIX METO/IHK SKCIIEPIMEHTAIBHBIX METOAUK C | 3KCIEPUMEHTANBHBIX METOAMK , | MCIIOJIb30BAHHUEM COBPEMEHHBIX
p MHHUMAJIBHBIM HA0OpOM 3HAHMH | MCHBITHIBAs npu 9TOM | DKCHEPHMEHTAIBHBIX METOJHK |,
JKCTICpIMEHTABHBIX ~ Me-
TOMIK He3HAYUTEeNbHbIC 3aTPyIHEHHS YETKO OOBSICHSA HX u c
OTK-6 000CHOBaHHEM IIPHMEHEHHUS
3Hatb: 35 ocHOBEI Mare- | He 3HaeT ocHOBBI Marepmano- | 3HaeT OCHOBBI MaTepHasioBefe- | 3HaeT XOPOIIO OCHOBBI MaTepHa- | B coBepmIeHCTBE 3HAET OCHOBBI
pHATOBEACHHS M TEXHOJO- | BEJCHUS M TEXHOJOTHH MaTe- | HHUS ¥ TeXHOJOTUH MAaTepHaNoB, JIOBEJICHUSI W TEXHOJOTHH MaTe- | MAaTepHAIOBEACHHS M TEXHOJO-
THI0O  KOHCTPYKIIMOHHBIX | PHAJIOB UCTIBITBIBAsE TIPH 3TOM 3aTpyIHE- | pPUajoB, JOIycKas HE3HAYWTENb- | TMM MaTepHaloB ¢ 0OOCHOBaHU-
MaTepHaoB HUS HBIE OIIHOKH €M X IPUMEHEHHS
OIIK-6.4 YMmerb: VYSouenuBath u | He  ymeer oneHuBate U | YMeer OLICHUBATh n | YMeeT  XOpOLIO OLEHHBaTh U | YMmeeT B COBEpILIECHCTBE
Bri6op MaTepua- | mMporHO3UpOBaTh IOBE/E- | NPOTHO3HMPOBATH MOBEJICHNUE | MPOTHO3MPOBATH MOBEJICHNE | MPOTHO3HPOBATH MOBEJICHUE | OLEHMBATh W IPOTHO3UPOBATH
JIOB JUIsl TEXHWYE- | HUE MaTepuana IpH CTPO- | MaTepHana IpH CTPOUTENBCTBE | MaTepuaja IPU CTPOMTENILCTBE M | MaTepHana NpH CTPOMTENbCTBE M | TMOBEACHME  MarepHana  HpH
CKOT0 00BbeKTa UTENBCTBE M OKCIUTyaTallMd | U OKCIUTyaTallud CKBOXHH M | AKCIUTyaTal[un CKBa)KHH U | 9KCIUTyaTanuu CKBa)KUH U | CTPOUTENBCTBE U IKCILTyaTalluH

HCXOJIS U3 TPpeOo-
BaHMi1 Oe3omac-
HoCcTH U 3 dek-

TUBHOCTH

CKB)XHH U TIPUYUHBI OTKA- | TPUYHHBI OTKa30B | NMPUYHHBI OTKA30B 00OPYJOBaHHUs | MPUYMHBI OTKA30B 0OOPYIOBaHUS | CKBOKMH M IPHYMHBI OTKa30B
30B  00OpyZOBaHUS MOJ | 000PYIOBaHMS MO | MOA  BO3JCHCTBHEM Ha HHX | 1MOJ  BO3JICHCTBHEM Ha HHX | 00OpyIOBaHHUS ojt
BO3JICiiCTBHEM Ha  HHX | BO3/EHCTBHEM Ha HHUX | pasiM4HBIX (AaKTOPOB M C YUYETOM | PA3IHYHBIX (GAKTOPOB M C YUETOM | BO3ZACHCTBHEM Ha HHX
pa3iMYHBIX OKCIUTyaTalH- | pasiu4dHbIX (akTopoB W ¢ | TpeOGoBaHui 6e3omacHOCTH, | TpeOOBaHUI 0€30MaCHOCTH, | Pa3IMYHBIX AKCIUTyaTallMOHHBIX
oHHbIX (akTopoB KpaiiHe- | yuerom TpeOOBaHM | MCIBITHIBACT 3aTPyHEHHUE: JloIrycKast He3HauuTeNlbHbIe | (aKkTOpoB u c Y4YETOM
ro CeBepa u c yderoM | Ge30mMacHOCTH OLINOKH TpeGoBaHMH 0e30macHOCTH,
TpeOOBaHMIi 0€30MACHOCTH YETKO OOBSICHSS HX

Baanern: B5 naseikamu | He Bnajeer HaBblkamu BbiOOpa | Brageer  HaBbikamMu  BbiOOpa | Brmageer  xopomo  HaBelkamu | Brageer B COBEpIICHCTBE
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BbIOOpa MarepuaioB I
3a/laHHbIX  YCJIOBUH 9KC-
IUTyaTallud C y4eTOM Tpe-
OOBaHMH  TEXHOJOTHIHO-
CTH, 9KOHOMUYHOCTH,
HaJIe)KHOCTH U JO0JIFOBEY-
HOCTH, 9KOJIOTHYECKUX
MOCJIEACTBUI UX MPUMEHE-
HUS

MaTepHaIoB
YCIIOBUH
ydeToM
TEXHOJOTMYHOCTH,
SKOHOMUYHOCTH, HaJIC’KHOCTHU U
JIOJATOBEYHOCTH,
9KOJOTHYECKUX
UX TIPUMEHEHUS

UL 3aJaHHBIX
JKCIUTyaTaluud ¢
TpeOOBaHMIA

MOCTIEICTBUI

MaTepHanoB A 3aJaHHBIX
YCIOBHI 9KCIITyaTalluy C y4eTOM
TpeOOBaHUH  TEXHOJOTMYHOCTH,

9KOHOMHWYHOCTH, HAJSKHOCTH H
JIOJTOBEYHOCTH,  IKOJIOTHIECKHX
MOCNIE/ICTBUH MX TNPUMEHEHUs,
obnanaer MHHHUMAJIBHBIM
HabOpOM 3HaHUIA

BbIOOpA

3a/IaHHBIX
SKCIUTyaTaluy c ydeToM
TpeOOBaHWI  TEXHOJIOTUYHOCTH,
SKOHOMHYHOCTH, HAJEKHOCTH H
JIOJITOBEYHOCTH, JKOJOTHYECKHAX
MOCIEACTBUH WX INPUMEHCHHUS,
HCIIBITBHIBAS npu 3TOM
HE3HAYUTENIbHBIC 3aTPyHCHUS

MaTepuajioB JUIs

YCIIOBHI

HaBBIKAMH BBIOOpa MaTepHUallOB
JUISt 3alaHHBIX ycaoBHit
SKCILTyaTalluu c y4eToM
TpeOOBaHHUl TEXHOJOTUIHOCTH,
SKOHOMUYHOCTH, HAJCKHOCTH U
JIOJATOBEYHOCTH, DKOJIOTHMUCCKUX
TOCNEICTBUM HX MpPUMEHEHHs
YeTKO OOBSCHSS UX IPUMCHCHUS
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00ecre4eHHOCTH M CUMIIMHBI y4eOHOM ¥ Yy4eOHO-MeToAuYeCKO JTuTepaTypoi

KAPTA

[Tpunoxxenue 2

Huctummmaa MATEPUAJIOBEAEHHUE. TEXHOJIOI'S KOHCTPYKIIMOHHBIX MATEPHUAJIOB
Kopx, nanpasnenne noarorosku: 21.03.01 HE@TEI'A30OBOE JEJIO

HamnpasnerHocts IKCIINITYATAIUA U OBCJITYKUBAHUE OBFBEKTOB JJOGbIYY HE®TH

n/n

HasBanue yyeGHOr0, y4eOHO-METOANIECKOTO
W3aHNs, aBTOP, M3/aTEeNbCTBO, BH]T
W3/1aHHS, TOJ U3IaHUs

KoanuecTtBo
9K3EMILISIPOB
B BUK

KoHTHHTEHT
00yJaromuxcs,
HCTIOJIB3YIOIINX

YKa3aHHYIO

JUTEpaTypy

Obecrmieuen-

HOCTh 00yua-
FOLIUXCSI JTH-
Tepatypoit, %

Hannane
3IEKTPOHHOTO
BapHaHTa B
3BC (+/-)

MarepuanoBeaeHue. TexHomorus
KOHCTPYKIIMOHHBIX MaTepHuaaoB
[DnekTponHsIii pecype] : yuebHOe mocodue /
H. C. KoameB, B. B. I'mamges, O. C.
Bapeiunukosa, 0. A. JlakTHOHOBa ; mMox
pean. H. C. KopaneB. — DiexTpoH.
TEKCTOBEIC  TaHHBIE. —  BopoHex
Bopounexckuit ['ocynapcTBeHHBI ArpapHbIi
VuuBepcurer wum. HWmneparopa Iletpa
IlepBoro, 2016. — 280 c. — 2227-8397. —
Pexxum JOCTyIa:
http://www.iprbookshop.ru/72693.html

http://www.ipr
bookshop.ru

25

100

Cnecapuyk, B. A. MarepuanoseaeHue u
TEXHOJIOTUSI ~MaTepHalioB  [DJIEKTPOHHBIH
pecype] : yuebHoe mocobme / B. A.
Cnecapuyk. —  DJNEKTpOH. TEKCTOBbBIE
naHele. — MuHCk : PecmyOnmkaHcKuit
HHCTHTYT TPOQPECCHOHANEHOTO 00pa30BaHUsL
(PUITIO), 2015. — 392 c. — 978-985-503-
499-6. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/67649.html

http://www.ipr
bookshop.ru

25

100

Kopemkosa, E.B.  MarepuanoBenenue:
yueOHOe mocobue manst By3oB / E.B.
Kopemxosa. — Tromens: TroMI'HI'Y, 2015. —
156 c.

http://webirbis.tsogu.ru

Op*

25

100

HBoernazos, I. A. MarepuanoBenenue
[DnekTponnsiii pecypc] : yuebnuk / . A.
JlBoernma3zoB. —  DIJEKTPOH. TEKCTOBBIE
naHHsle. — PocroB-Ha-llony : ®eHukc,
2015. — 440 c. — 978-5-222-24320-6. —
Pexum Jocryna:
http://www.iprbookshop.ru/59381.html

http://www.ipr
bookshop.ru

25

100

MarepuanoseeHue : METO/INUECKHE
yKa3aHUsl 10 BBIIOJIHEHHIO KOHTPOJIBHOM
paboThl Ui OOydarOIMXCsl HarpaBJIeHUs
noaroroBku  23.03.03 «OKCIUTyaTaIus
TPAHCIIOPTHO-TEXHOJOTHIECKUX MallluH U
KOMILTEKCOB» Bcex (popm oOyuernus / TNV ;
coct. I'. ®@. babwk. - Tromens : TUY, 2020. -
44 c. - http://webirbis.tsogu.ru

op*

25

100

OpraHu3anusi  CaMOCTOSTEIBHONH  PabOThI
CTYICHTOB 110  MAaTCpPUAJOBEICHHUIO U
TEXHOJIOTUM KOHCTPYKIIMOHHBIX MaTEPUAIOB
! METOJIUYCCKUC yKa3aHWs M0 OpPraHU3alHud
CaMOCTOSTEIILHOM paboThI CTYICHTOB
JIMCIUTITHHBI «MatepuanoBecHHE.
Texuonorus KOHCTPYKIIMOHHBIX
MaTepualioBy Ui CTYACHTOB HaIlpaBJICHHsI
21.03.01 «HedTterazoBoe memno» Bcex Gopm
obyuenns / TUY ; cocr. I'. ®@. babiok. -
Tromens : THY, 2018. - 36 c. - — Pexum
nocryma: http://webirbis.tsogu.ru

Op*

25

100



http://www.iprbookshop.ru/72693.html
http://www.iprbookshop.ru/67649.html
http://webirbis.tsogu.ru/
http://www.iprbookshop.ru/59381.html
http://webirbis.tsogu.ru/
http://webirbis.tsogu.ru/

TeXHOIOTHs KOHCTPYKI[HOHHBIX MaTEPUAIOB
[Texct] : yueOHoe mocodbue / A.T.
Cxuprinanze, B.b. Moucees, B.A. Ckps6un.-
3-¢ u3a., mepepad. u gom..- Craperit Ockod:
THT, 2009.- 360 c.

20

25

100

TexXHOIOT s KOHCTPYKI[HOHHBIX MaTEPUAIOB
[Texcrt] : yueOHWK I  CTYACHTOB
MAaIIHHOCTPOUTEIHHBIX CITEIHATEHOCTEH
BY30B.- 6-¢ m3m., umcmp. m gorm. / AM.
Janbckuii[n np.].- Mocksa:
MammuHocTpoerue, 2005.- 592 c.

44

25

100

MarepuanoBeneHne u TEXHOJIOTHUS
MatepuanoB [Tekcr] : yueOHUK  jais
CTYJICHTOB MAIIUHOCTPOUTEIIBHBIX BY30B /
I''TII. ®etuco, M.I'. Kopmnman, B.M.
Martionus.- Mocksa: Beiciias mxkoia, 2002.-
638 c.

62

25

100

10.

MarepuanoseneHue: Meronunyeckue
yKa3zaHUA IS mab0paTOPHBIX
(mpaKTHYECKUX) 3aHATHA 10 IUCHUILTHHE
"MarepuanoBeneHue " IUisl CTYACHTOB BCEX
CIIEUAIIBHOCTEN W HamnpaBJIEHUH OYHON H
3aouHOi Qopm oOyuenus / I.®d. Babiok. —
Tromens: TromI'HI'Y, 2013.- 170c. — Pexxnm

nocryma: http://webirbis.tsogu.ru

45+0P*

25

100

11.

Marepuanoseaenue. TexHonorus
KOHCTPYKIIMOHHBIX MaTepUAIOB:
MeTtoandeckue yKa3aHHs IO BHIITOJTHEHHIO
KOHTPOJIBHBIX PA0OT 10 TUCITUITIINHE
«MarepuanoBenenue. TexHOIOTUs
KOHCTPYKIIMOHHBIX MAaTE€PUAIOBY JJIS
crynenToB Hanpasienus 131000.62
«HedTrerazoroe neno» 3a09HOM (HOPMBI
o0yuenus / Coct.: I.®. babrok.- TromeHs:
TromI'HI'Y, 2013.- 78c. — Pexxum nocryna:
http://webirbis.tsogu.ru

45+0P*

25

100

20



http://webirbis.tsogu.ru/
http://webirbis.tsogu.ru/
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