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1 Ilesiu ocBOEHMSI IMCUMILTHHBI (MOIYJIs1)

[enssmu ocBOCHMSI TUCHUILIAHEI «MaTepuanoBejeHue U TEXHOJIOTUS KOHCTPYKIIMOHHBIX
MaTepHalioB» SIBISETCA NMPUOOPETEHHE OOYYaIOUIMMUCA TEOPETHYECKHX 3HAHUU O (akTopax,
ONpEACIAIOINX CBOMCTBA MaTepUalioB, a TaKKe IPAKTUYECKUX HABBIKOB KOHTPOJIA U
NPOTHO3UPOBAHUS CBOWCTB M MOBEICHHUS MAaTEPHAJIOB B PA3IUYHBIX YCIOBHUSIX UX 00pabOTKU H
JKCILTyaTaluy, HE00XOUMBIX JUIS IUIOZAOTBOPHOM IIPOEKTHO-KOHCTPYKTOPCKOM,
OpraHU3alMOHHO-YIIPABICHYECKON, DKCIIEPTHOM, HAJ30pHOM, MHCIEKIUOHHO-ayAUTOPCKOH H
HAy4YHO-UCCIIEIOBATEIbCKON NEATEIbHOCTH.

2 MecTo IUCHMIJIMHBI (MO/1YJ/Is) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnuruimaa MaTepraioBeICHHE M TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MAaTEPHAIOB BXOIUT
B 00513aTENIbYIO YaCTh Y4EOHOTO I1aHa 00pa30BaTeIbHOM IPOrPaMMBI.

Jns  u3y4yeHus  TUCHMIUIMHBI ~ HEOOXOIWUMBI  3HaHWs  (YMEHUs,  BIIAJICHUSA),
chOpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI AUCITUTUINH/ TPAKTHK:

®usuka

Xumust

3HaHus (YMCHUs, BIAJICHUS), IOJIYYCHHBIC NIPH U3YYCHUU JaHHOW JUCIUILTUHBI OyIyT
HEOOXOUMBI IS H3yUCHHUS TUCIUILINH/TIPAKTHK:

[TpoekTHast 1eATEILHOCTh

[Tpon3BoCTBEHHAS-TTPEUIUTUIOMHAS IIPAKTHKA

3 Komnerenuun odyuaromerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHHS
AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYeEMble pPe3yJIbTAThl 00yUeHHu s
B pe3ynbrare ocBoeHust AUCUMILIMHBL (Moays) «MaTtepuanoBeieHue U TEXHOJIOTUs
KOHCTPYKLIMOHHBIX ~ MaTepuajoB»  oOyuaromuiics  JODKeH  00jazaTh  CIEIyIOLIMMHU
KOMIIETCHIMSIMU:
Kon nnaukaropa WNHaukaTop A0CTHKEHNSI KOMIIETEHIINN

OIIK-5 Cnocoben YUYUTHIBATDH CBOMCTBaA KOHCTPYKIIMOHHBIX MaTCPUAJIOB B TCIINIOTCXHUYICCKUX
pacucTax ¢ YYcTOM JUHAMHUYCCKHUX U TCIIJIOBBIX HArpy30K

OIIK-5.1 Hcnonw3yeT 3HaHMS U1 HAXOKACHUS U ONPEIETICHUSI OCHOBHBIX CBOMCTB
KOHCTPYKLIMOHHBIX MAaTE€pPHAJIOB

OIIK-5.2 [IpoBOANT TEIIIOTEXHUUYECKHUE PACYETHI C YUETOM CBOWCTB
KOHCTPYKLIIMOHHBIX MAaTEPHAJIOB

OIIK-5.3 Pa3pabartbiBaeT TemoTexHUUECKoe 000pyI0BaHUE C YUETOM CBOWCTB
KOHCTPYKLIMOHHBIX MAaTE€pPHAJIOB




4. CTpPyKTYpa, 00bEM M coJiepKaHUe TUCHUIITTHHBI (MOLYJIs1)
OO0miast TpyI0EMKOCTh JUCIUIUIMHBI COCTaBIISIeT 4 3aueTHbIX eauHull 144 akaj. yacoB, B TOM
quCIIe:
— KOHTaKTHas padora — 8,4 akaJl. 4acoB:
— ayauTopHas — 8 aKaJl. 4acoB;
— BHeayauTopHas — 0,4 akaj. 4acos;
— camocrosiTenbHas pabora — 131,7 akaj. yacos;
— B popMe npakTuIeckor moAroToBku — 0 akaj. gac;

dopma arTecTaluri - 3a4€T ¢ OLECHKOU

AynuropHas ge
KOHTaKTHas paboTa E = dopma TEeKyILIEro
IS
Paznen/ Tema <3 (B axa. gacax) = Bux . KOHTPOIIA Kon
> 3 ©| camocrosTeNnHHOM | ycrieBaeMOCTH U
JUCITUTLTAHBI R [~ . | KoMneTeHIuN
o & paboThI TIPOMEKYTOYHOM
ma6. | mpakt. | € 8 ATTECTALMH
Jlek. = < 11
3aH. 3aH. | Q &
1. MarepuanoBenenne u
TEXHOJIOTHS  KOHCTPYKIIMOHHBIX
MaTepHaJIoB
1.1 Marepuanosenenue.
Knaccugpukanmus
CaMocCTOsTENbHOE
MaTepHasoB. OCHOBHEIE o
cBoficTBA MATEDHAIOR u3y4yeHue yueOHou OIIK-5.1,
CRsi3h MEKIY OT KTp oﬁyi 0,4 0,8/0,8U| 26,7 ¥ HAYYHOU CobecemoBanue OIIK-5.2,
. Ay CTPYKTYD JIUTEPATYPHI. OIIK-5.3
CBOWCTBAMH  MAaTEpHAJOB.
[punoxenue 1.
MeToapt HCCIICIOBaHUS
CTPYKTYPBI
1.2
ArtomHO-KpHCcTainyeckoe | 4
CamocrosaTensHOe
CTPOCHHE METAJLIOB. BvHeHIE VIeGHOM
OCHOBHBIC THIIBI  CBSI3CH. qu . 3:01‘/'1
Bupr KpPHUCTAJUIOB. e );T o CobecenoBanue, OIIK-5.1,
Kpucranniueckast pemerka. 0,4 0,8/0,8U| 27 PaTyph. CEMHHApPCKOE OIIK-5.2,
[Ipunoxenue 1.
Tomumopduszm. 3aHATHE. OIIK-5.3
IToaroroBka k
AHu30TpONHSL. Hedexrs
CEMHHAPCKOMY
KPUCTAITHYECKOTO
3aHATHUIO.
CTPOCHUSL. Mexanuzmsl
mudby3un




ITogroroBka k
JIEKIITHOHHBIM U

1.3 Kpucrammsanus Haggg:;gg ;I/IHM
pacriason [punoxenue 1.
Tepmomiramirieckoe CamocrosTenpHas
YCIOBHS ~ KPUCTAJUTU3ALHH. npopaboTka
MexaHu3M KpUCTAILTH3AIHN MaTepuara 1o
METaJLIOB. )
Camonpou3BobHAs u Kpncigiﬁéauna
HEeCaMONIPOU3BOJIbHAS PACIINABOB,
KPUCTAITH3AIHS. Vripyras u
Mouduimposare. TJIacTUIecKast
JennpurtHas 3ammra

nedopmarnys. N
kpuctaumsanus. CTpoeHue Mexanmam na6opaTopHonu OIIK-5.1,
N Jlegopmans 0.4 [0,6/0,61|0,8/0.8u] 26 | sedopmamun, | PFOOTL YOTHRIE | g 5o
MeTEUIJ'IOB. Mexannyeckue VsMeHeHIe o1poc, OITK-5 3
CBOJCTBA. KOHTPOJIbHAs
VYrpyras ¥ miacTHIecKast CTI;ZI;TIZ};I;I: " pabota.
nepopmarst.  MexaHu3m T —
nepopmanyu.  M3meHnenue KOO METAILIA
CTPYKTYpRl ~HU  CBOKCTB 1pH KepopMaLIH.
HOJUKPUCTAIIHIECKOTO Vsmererme
MeTasuia IpH aeGopMaIim. CTpYKTYpHI 1
H3MeHeHHe CTPYKTYpBI H cBoticTS TpH
CBOMCTB  TpH  Harpese Harpese
neOpMUPOBAHHOTO He(OPMHPOBAHHO
MeTaa. I/ICVHBITaHI/IH O METALIA.
MEXaHUYECKUX CBOMCTB Venurranns

MeXaHUYECKUX

CBOJCTB.

1.4 JlmarpamMMbl COCTOSIHUS,
THIIBI CTPYKTYD
MaTepHuasoB.
OCHOBHEBIE TTOHSITHS TCOpUHn
CILTaBOB. JuarpamMmel
JIBOMHBIX CHCTEM.
Kenesoyrnepoaucroie
CILJIaBEL.
DopMUPOBaHHE CTPYKTYPBI
CTalel W  YyryHOB B CamocToATeNnbHOE
PaBHOBECHOM  COCTOSIHHH. n3ydeHne yaeOHO 3ammra
Knaccuduxkarms, U Hay4yHO naboparopHon OIK-5.1
MapKHPOBKa, CBONCTBA U 0.4 |0.70,7ml0.80.81] 26 JUTEPaTypHL. PabOTHI, YCTHBIN OTIK- 5'2:
NPUMEHEHHUE JIETUPOBaHHBIX IMpunoxenue 1. orpoc, OIIK-5 3
cTaneu. [Moaroroska k KOHTpPOJIbHAS ’
dopmupoBaHUe MPAKTAIECKOMY pabora.
HEPABHOBECHBIX CTPYKTYP. 3aHATHIO.
®DazoBble NPEBpAIICHHS B
KEJe30yTIePOIUCTHIX
CIUIaBaxX IPH HarpeBe H
OXJIKICHHU.
KoHCTpyKIOHHBIE ~ CTAIIH.
MNHucTpyMeHTanbHbIE  CTanu
U ciutaBel. CTany U CIUIaBBI
¢ 0coObIMH (hu3MUECKUMH U
XHUMHYECKUMH CBOHCTBAMHU
1.5 MapkupoBka, CBOHCTBa
U TpUMEHEHHE CIUIABOB CaMOCTOSTEIbHAS
LUBETHBIX MCTAILIOB npopaborxa 3amura § OTIK-5.1,
AJIOMHHHIL 1 ETO CILIABbI. 04 {0,70,71]0.8/0.81 26 | marepmamano | AOOPATOPHOH | e o
Menubie craBbl. CruiaBbl TeMaM paboTHI, YCTHBIH OIK-5.3
TUTaHa. Tpunosenue 1. orpoc.
Hemerannuueckue
MaTepuabl
Uroro no pazaeny 2 221 4/41 |131,7




Hroro 3a cemectp

2/21

4/41

131,7

3a0

HTtoro mo AUCHUILIMHE

2/21

4/41

131,7

3a4eT C OLCHKOM




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

B 1mpouecce mnpenogaBaHus AOUCHUIUIMHBL  «MarepuanoBeleHUE U TEXHOJIOTMs
KOHCTPYKIIMOHHBIX MaTEPHUAIIOB)» IPUMEHSAIOTCS TPAAULIMOHHASL U MOYJIBHO-KOMIIETEHTHOCTHAS
TEXHOJIOTUH.

Jlexuu MpOXOAT KaK B TPaIUIIMOHHON (hopMme, Tak U B (hopMe JIEKINNA-KOHCYIIbTAIHH,
IZIe TEOPETUYECKUI MAaTepHall 3apaHee BBIIAETCS CTyAECHTaM Ul CAMOCTOSATEIbHOTO U3YYEHUS,
JUIL TIOATOTOBKH BOIIPOCOB JIEKTOPY, TAaKUM 00pa3oM, JIEKIHUS MPOXOAUT MO THUIY BOIPOCHI-
OTBETHI-AUCKYCCHA. JIEKIIUM YUTAIOTCS C UCHOJIb30BAHUEM MYJIbTUMEIUIHOIO 000pyrOBaHMS,
IIPE3CHTALMOHHBIX MATEPUAJIOB.

JIeKIIMOHHBIN MaTepua 3aKkperuisieTcss B XoJe Ja0opaTOpHBIX PadOT M MPAKTHUYECKUX
3aHATUH, HA KOTOPBIX BBIIIOIHAIOTCS IPYIIIOBbIE WIIM MHAUBUYAIbHBIE 3aJaHUs 110 IPOMICHHON
teme. [Ipu npoBeneHNM 1a00PAaTOPHBIX 3aHATUN UCIOJIb3YETCSI METO/L KOHTEKCTHOIO 00y4YeHHUs,
KOTOPBIX IT03BOJISIET YCBOUTH MAaTEPHAII IIyTEM BBISBICHUS CBS3E€H MEKy KOHKPETHBIM 3HAHUEM
U €T0 IPUMEHEHUEM.

[Ipu BbIMONHEHUH J1a0OPATOPHBIX PabOT HCHOJB3YETCS] TEXHOJOIHS KOJUIEKTHBHOI'O
B3aUMOJICHCTBHS. 3aHATUS NPOBOJATCS B BHJIE JJaOOPATOPHOIO aHAIN3a U HKCIEPUMEHTA, MpU
3TOM CTYAEHTHI pabOTarOT COBMECTHO C MOCJIEAYIOLIMM I'PYIIOBBIM aHAJIU30M IOJIYyYEHHBIX
pesynbraTtoB. Hampumep, CTpyKTypy CIUIAaBOB ONpENENAET KaXKAbIA CTYNEHT NPU H3Y4YECHUU
SKCIIEPUMEHTAJIbHBIX O00pa3lioB, a aHajlu3 I[OJIYYEHHBIX pe3ylbTaTOB IO EIUHUYHBIM
II0KA3aTeJIsIM, BBIIIOJIHEHHBIX OTAEJIBHBIMU CTYJEHTAMU, IIPOBOIUTCS IPYIIIOBBIM METOJIOM.

Ha nmpakThueckux 3aHATHSIX CTYAEHTBl ydaTcs pellaTh 3a7ayd, CBA3aHHBIE C BHIOOPOM,
MEPCIIEKTUBHBIX U SKOHOMUYHBIX CTaJIEl U CIIJIaBOB, HauOoJiee MPOrPECCUBHBIX TEXHOJIOTUN UX
TEPMOOOPAOOTKH, OOECHEUNBAIOIIMX YMEHbIICHHE METANIOEMKOCTH MAIlMH M COOPYKEHU,
IIOBBIIICHHE JOJITOBEYHOCTH U HAJEC)KHOCTH, CHU)KEHHE DHEPTETUYECKUX U TPYAOBBIX 3aTpar.

B yueOHOM mporecce UCIONb3YIOTCA aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI MPOBEICHHS
3aHATUNA (KOMIBIOTEPHbIE CHUMYJIALIMM, DPAa300p KOHKPETHBIX CHUTYyallMil) B COYETaHUH C
BHEAyJAUTOPHOU paboTOi ¢ 1enbio GOPMHUPOBAHUSA M Pa3BUTHs MPO(ECCHOHATBHBIX HAaBBIKOB
oOydJaronmxcsi.

CamocrosTenbHas pabdoTa CTYJEHTOB CTUMYJIUPYET CTYAEHTOB K CaMOCTOSITEIbHOMN
npopabOTKe TEeM, BBIIOJHEHUS WHAMBUAYAJIbHBIX 3aJaHui, B TIpOLECCE MOATOTOBKH K
KOHTPOJIbHBIM pad0TaM U UTOTOBOM aTTECTAIUH.

6 YueOHo-MeTOoANYECKOE O0ecTievyeHe CAMOCTOATEIbHOI padoThl 00yUYaIOLIUXCS
[IpencraBieHo B IpUIOKEHUN 1.

7 OueHoYHbIE CPeACTBA 1JISl IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 Yue6Ho-MeToqu4eckoe 1 MHGpOPMAIHOHHOE 00ecnedeHne AU CHUIIMHBI (MOTYJIs1)

a) OcHoBHas JiuTEpaTypa:

1. MarepuanoBeneHue W TexXHOJOrHs MarepuanoB B 2 4. Yacte 1: y4yeOHUK ams
akanemuueckoro Oakamaspuara / I'. I1. @etucos [u ap.] ; mox penakmueii I'. T1. detucora. — 8-¢
u3n., nepepab. u gom. — MockBa: M3parensctBo HOpaiir, 2019. — 386 c. URL:
https://www.biblio-online.ru/bcode/434496

2. YepenaxuH, A. A. MartepuanoBenenue : yueOHuK / A. A. Uepemaxun, A. A.
CwmonpkuH. - Mocksa : KYPC, HUIl UH®PA-M, 2018. - 288 c. - (bakanaBpuar). - 978-5-
906818-56-0. - ISBN 978-5-16-104678-4. - URL:
https://new.znanium.com/catalog/product/944309

0) JlonoJiHMTE IbLHASA JIUTEpaTypa:


http://www.biblio-online.ru/bcode/434496

1. Imutpenko, B. I1. MaTtepuanoBeneHne B MAIIMHOCTPOCHUH: yueOHOe ocodue / B. I1.
Hmutpenko, H. b. ManyiinoBa. — MockBa: UHOPA-M, 2019. — 432 c. — (Beicmiee
oOpa3oBaHue: bakanaspuar). — ISBN 978-5-16-010712-7. — URL:
https://new.znanium.com/catalog/product/949728

2. Anackun, A. M. MartepuanoBeieHre B CTAaHKOCTpOCHHUH: yueOHUK / A. M. Anackun. —
Mocksa: UTHOPA-M, 2019. — 320 ¢. — (Bsicmiee obpazoBanue: bakanaspuar). — ISBN978-5-
16-107415-2. — URL: https://new.znanium.com/catalog/product/1010941

3. 3emckos, 1O. I1. Marepuanoeaenue: yueonoe nmocooue / 1O. I1. 3emckoB. — CaHKT-
[TerepOypr: Jlanb, 2019. — 188 c. — ISBN 978-5-8114-3392-6. — TekcT: 37€KTPOHHBIMA
// JIanb: anexTpoHHO-0MOMMoTeuHast cucteMa. — URL: https://e.lanbook.com/book/113910

B) MeToau4eckne yKa3aHus:

1. Marepuanosenenue. Ilpakrukym. Ememomna A.H., Monoukosa O.C., Iletpouenko
E.B. Maruuroropck. U3a. Lentp ®I'bOY MI'TY um. I''1. Hocosa. 2019. 64 c.

2. MarepuanoBenenue. MeToipl aHanu3a CTPYKTYpPhl U CBOWCTB METAJJIOB U CIUIABOB :
yuebHoe mocobue / T. A. Openkuna, E. C. Jlonatuna, I'. A. Mepkynosa, T. H. JIpo3nosa, A. C.
Hanonwko; mox pen. T. A. Openkunoii. - Kpacnosipck: Cub. genep. yu-t, 2018. - 214 c. - ISBN
978-5-7638-3936-4. - URL: https://new.znanium.com/catalog/product/1032141

r) [IporpammHuoe odecnieuenne u UuTepHeT-pecypcsl:

IIporpamMmmHoe obecnieueHue

Haunmenosanue o
1o Ne norosopa Cpok aeicTBUs IMLEH3UN

11\)48 Office 2007 Ne 135 01 17.09.2007 O6eccpouHo

rofessional
7Zip cB00OOTHO pacnpocTpansemoe [10 OeccpovyHO
FAR Manager cB00OIHO pacrnipocTpansiemoe [10 6eccpodHO
MS Windows 10
Professional (s |[A-1227-18 o1 08.10.2018 11.10.2021
KIIACCOB)
MS Windows 7
Professional(mmst  [/[-1227-18 o1 08.10.2018 11.10.2021
KIIACCOB)
Linux Calculate  [cB0oGoHO pacnpoctpansemoe I10 6eccpodHO

IIpodeccnonanbHble 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIPABOYHbIC CHCTEMbI
HasBanue kypca Cchuika

ApxuB  HayyHBIX  JKypHaioB  «HamuoHanbHBIN
3MEKTPOHHO-MH(pOPMaMOHHbIH  KoHIopimym» (HII|https://archive.neicon.ru/xmlui/
HOUKOH)
MexayHnaponHasi pedepaTuBHasi U HOJHOTEKCTOBAs
cripaBouHas 6a3a TaHHBIX HAYYHBIX U3IaHui «Springer|https://www.nature.com/siteindex
Nature»
Mexnynaponnas pedepatuBHas 0a3za JaHHBIX IO
YUCTON U MPUKIAJHON MaTemaTuke ZbMATH
MexayHaposaHasi 6a3a CpaBOYHBIX W3JaHHUNA MO BCEM
oTpacisim 3HaHui SpringerReference
MexnayHnaponHass 0a3a HaydyHBIX MAaTepHajoB B
obmacth  (UBMYECKUX HAYK U  WHKWHUPHUHTA

http://zbmath.org/

http://www.springer.com/references

http://materials.springer.com/



http://www.nature.com/siteindex
http://zbmath.org/
http://www.springer.com/references
http://materials.springer.com/

MexyHapogHast KOJUTEKIIUS HAYYHBIX
MPOTOKOJIOB IO PA3JIMYHbIM OTPACIIAM 3HAHUU
MexnyHapoHas 0aza MTOJIHOTEKCTOBBIX
xKypHaioB Springer Journals

MexnyHapogHast pedepaTrBHas u
MOJTHOTEKCTOBasl ~ CpaBovHas 0a3a JaHHBIX

http://www.springerprotocols.com/

http://link.springer.com/

http://scopus.com

MexayHapoaHast HayKOMETpUYECKast
pedepaTuBHas U MOJIHOTEKCTOBas Oa3a nannbix |http://webofscience.com
Hay4HbIX n3anuii «Web of science»

VHuBepcHTETCKass MH(OPMAIMOHHAS CHCTEMA

https://uisrussia.msu.ru

POCCUA

IMEKTPOHHKIC pecyperl bnbmroTexn MI'TY mu. http://magtu.ru:8085/marcweb2/Default.asp
I''1. Hocoa ' o '
Poccniickas  I'ocynapcrsennai — Oubnmotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DNeKTpoHHAass 0asza MEepUOJAMYCCKUX H3IaHUI
East View Information Services, OO0 «MUBUC»

Nudopmanmonnas cucrtema - EnuHoe OKHO
JocTyna K MUH(QOpPMaIMOHHBIM pecypcam
[TouckoBas cuctema Akagemust Google (Google
Scholar)
Hammmonanpnas
MH(OPMaLlMOHHO-aHAJIUTUYECKAsT ~CUCTEMA
Poccuiickuii MHIEKC HAYYHOTO IIUTHPOBAHMUS
®denepanbHOe TOCYIAPCTBEHHOE OIOKETHOE
yapexIeHUE «DenepanbHBIMA unctutyT|URL: http://www] fips.ru/
MIPOMBINIICHHON COOCTBEHHOCTH
9 MarepuaibHO-TEXHHYeCKOe o0ecrevyeHne TUCIUTLIUHBI (MOLYJI51)

https://dlib.eastview.com/

URL: http://window.edu.ru/

URL.: https://scholar.google.ru/

URL: https://elibrary.ru/project_risc.asp

MarepuaiabHO-TeXHUYECKOE 00ecTieyeHne AUCIUIUINHBI BKIIOYAeT:

VY4eOHble ayAUTOpUH ISl IPOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIIA!

-MYJIbTUMEIUNHBIE CPEACTBA XPAaHEHMs], IEPEAAYU U MIPeICTaBICHHs HH(POpMaIUK.

Aynuropus As TPYNIOBBIX U MHIUMBUIYaIbHBIX KOHCYJIbTAIUI, TEKYIIErO0 KOHTPOJIS U
IIPOMEXYTOUHOM aTTECTALNU:

-clielMalu3upoBaHHas MeOenb, MyJIbTUMEIUIHBIE CpPEACTBA XpaHEHUs, Nepeiayud U
npecTaBiIeHNus HHPOpMaIUH.

Aynuropuu JUisi CaMOCTOATEIbHOW pabOThl: KOMIIBIOTEPHBIE KJIACCHI; YNTAIbHbBIE 3aJIbl
O6uOIMOTEKH:

-TiepcoHajbHble KoMmbloTepel ¢ maketoM MS Office, Beixomom B MHTepHeT u C
JOCTYIIOM B BJIEKTPOHHYIO  HMH(OPMAIIMOHHO-00pa30BaTEeIbHYI0 Cpely YHUBEPCUTETA,
YUTaJIbHBIE 3216l ONOJINOTEKH.

[Tomemenne s XpaHeHHS M HPOPHUIAKTHUECKOTO OOCTYKHUBaHHMS y4eOHOIO
000pyIOBaHUS:

-crienuanu3upoBanHas mMeOenb. CTaHOUHBIM mapk 000pYyAOBaHUS M MHCTPYMEHTHI JUIS
npoUIAKTUIECKOTO OOCTYKHUBAHHS U PEMOHTA Y4eOHOT0 000pYIOBaHHUS.


http://www.springerprotocols.com/
http://link.springer.com/
http://scopus.com/
http://webofscience.com/
http://www.rsl.ru/ru/4readers/catalogues/
http://www.rsl.ru/ru/4readers/catalogues/
http://window.edu.ru/
http://www1.fips.ru/

IIpunoxenne 1

6 YueOHO-MeTOqHYeCKOE 00eceyeHre CAaMOCTOATEIbHON PadoThl 00yYa0 M XCSA

ITo JUCHUITIIINHEC ((MaTepI/IaHOBCIIeHI/Ie N TCXHOJIOTHA KOHCTPYKIIMOHHBIX MaTCPpHUAIIOB»

IpelyCMOTPEHAa ayIMTOPHAsl U BHEAYAUTOPHAs CaMOCTOsATEIbHAsI paboTa 00yJarommxcs.

3ananus Ui NIPaKTHYECKUX PadoT

1. Usmeputh TBepmocTs 0Opa3ioB Ha mpudope Poksemna.

2. HM3meputh TBEpIOCTh 00pa3ioB Ha npudope bpunens.

3. Onwucarb CTPYKTYpPY I03BTEKTOUIHOM CTAJIU.

4. Omnucarb CTPYKTYpPY 3a3BTEKTOUTHOM CTaJIH.

5. PaccMoOTpeTh CTpYKTYypHhI CIIJIaBOB U HAWTH Oeble YyTyHBI.
6. PaccMoTpeTh CTpYKTYpHI CIUIABOB U HAWTHU CEpPbIe YYTyHBI.
7. PacmmdpoBaTe MApKUPOBKU MPEATIOKEHHBIX CTAJICH.

8. CpenaTh HUIH(BI TPEUIOKEHHBIX CIUIABOB.

9. Ornpenenuts yaapHYIO BSI3KOCTh 00pa3IlOB.

10. BpiOpaTh METO/BI HCTIBITAHUI H3HOCOCTOMKOCTH.

Bonpocsl 1J1s1 caMoCTOATEIBbHOI padoThI 00y4aI0IIHXCS

Tema 1.

S

Sl

200N k=

Uewm oTIMYarOTCsA KPUCTAIUTMYECKUE Tea OT aMOP(HBIX Tel?
Kakune marepuansl Ha3bIBalOT KPUCTAJUIMYECKUMU, a KaKue aMOp(HBIMU?
Kakue Tumpl KpucTaIM4ecKUX peleToK BaM U3BeCTHbI? OXapakTepusynTe ux.
B uem cymnocts noaumopduszma? Yo Takoe nonumopgHoe npespaiieHme?
Uro takoe anuzotponus? KakoBa npuunHa aHU30TPONHH?
HazoBuTe 0CHOBHBIE CBOWCTBA METAJLIOB.
KakoBa posb nuciokanuii B KpucTtaiiax?
Kakyro posp UrparoT rpaHuibl 3¢peH B KpUCTa/LIax?
MHUKPOCKONMMYECKUI U MAKPOCKOITMYECKUI METO/IbI HCCIIEIOBAHUS METAJUIOB.

. KakoB MexaHu3M kpucramumzanuu’?

Tema 2
Kak BimsieT CKOpOCTh OXJIKIACHHUS TIPU KPUCTAIUTM3ANNHT Ha CTPYKTYPY?
Kakumu ¢akropamu onpezensercs BO3MOXKHAs CTEIEHb MEPEOXJIakICHHs KUIAKOTO
MeTaJula HIbKE TeMIIepaTypbl KPUCTAITH3AIH?
Kak M0xHO osy4uTh aMOpHBINH MeTa?
HazoBute mapameTpbl KpUCTAILTH3AIHH.
Yo Ha3BIBAIOT MOAUDHUIIMPOBAHUEM TP KPUCTAILTU3AIUU?
Kakne Mepbl MOXHO TPEIJIOKHUTH JJISI TOTO, YTOOBI OOECTICUYUTh MOJTYYEHHUE MEITKOTO
3epHa MPU KpUCTAIIH3AMN?
Kakwne xpuctammaeckue 30H6I MOTYT (DOpMHUPOBATHCS B CIIUTKE?
Uto Ha3BIBAIOT ycai04uHOM pakoBuHOI? [Touemy oHa oOpazyercs?
B uem paznuuue Mexay yrnpyrou u miactudeckoit nedopmanueii?

0 KakoB MexaHH3M IIaCTHYECKOH nedopmariun’?



Tema 3
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16.
17.
18.

KakoBa nmprunHa MEXaHUYECKOI0 Hakjena?

Kak MeHsroTCs CBOMCTBA METallIa IPU XOJIOAHOM TUIacTHYecKon aedopmaruun?
Yro Takoe TekcTypa aedopmarun’?

Uro Takoe TemnepaTypa peKpucTaiau3auuu’?

KakoBa posb peKpuCTaAIIIM3a{MOHHOTO OTXKUra?

B 1eMm paznuune Mexay XOJ0JHOM U TopsAYei IacTHIecKon aedopmanusmu?
YeM 0TIMYAIOTCS XPYIIKOE U BA3KOE pa3pyLICHUs?

Kak onpenensroTcst IpOYHOCTHBIE XapaKTEPUCTUKU MaTepuaa’?

Kak onpenensroTcs niacTUUecKrue XapakTepUCTUKU MaTepuana?

. Kakue xapakrepucTuku onpeaesnstoTcs Ipu AMHAMHUYECKUX UCTIBITAHUAX?

. HazoBuTe MeTozb! onpeneneHus TBEpAOCTH.

. Tumnsl a3 B METAIUINYECKUX CUCTEMAX.

. Uro Takoe Geppur, ayCTeHUT,IEMEHTUT,Tpaut?

. JlaliTe XapakTepUCTUKY OCHOBHBIX (ha3 B CTAJIH.

. O0ObsicHUTE CTPYKTYpPY TEXHHUYECKOIO Kejle3a, JI03BTEKTOUJTHOW, HSBTEKTOUIHOM,

3a9BTEKTOUHON CTaH.

Onwumute nporecc rpa@UTH3AUK B UyTYHAX.

VYKaxure CTpYKTypHBIN IPU3HAK CTAJIH, OEJI0ro YyryHa, Ceporo 4yryHa.
[Touemy Genblii YyT'yH HE MCIIOJIB3YIOT KaK KOHCTPYKLIMOHHBIN MaTepuai?

Tema 4

WXk W=

e e e e e e N
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Kak Bnuser pocT 3epHa Ha CBOMCTBA CTaIu?

Ha3zoBure TemmneparypHble 00JacTi NPEeBpaLIeHNs IEPEOXJIaXkKIEHHOTO ayCTEHUTA.
[Tpu kaxom npeBpaieHuu ecTh U 1uddy3us xenesa, u nuddysus yriaepoaa?
KakoB MexaHW3M NEPIUTHOTO NPEBpaILECHUs?

Yro 0011ero UMEIOT CTPYKTYPHI MEPIUT, COPOUT U TPOOCTHUT?

KakoB MexaHM3M U 0COOEHHOCTH MapTEHCUTHOT'O MTPEeBpaIEeHUs?

Urto mpeacTaBisieT o000 MApTEHCHUT B YIIIEPOIUCTON cTamn?

UYTto Ha3BIBAIOT KPUTUYECKOU CKOPOCTHIO 3aKAJIKU?

Kak nerupyroliiue 31eMeHThI BIUSIOT Ha YCTOMYMBOCTD IEPEOXJIAKIEHHOTO ayCTeHNUTa?

Uro Ha3piBarOT 3aKankoi? Kak oHa ocymecTBiserca?

KaxoBsl nienu 1 3anaun omxura 1-ro pona? HazoBuTe pa3HOBUIHOCTH 3TOTO OTXKHUra?

KaxoBsl ienu 1 3a1aun omxura 2-ro posna? HazoBurte pa3HOBUIHOCTH 3TOTO OTXKHUra?

Kak pacnpenensitoTcs 1erupyromme JI1eMeHThI B CTaNIX ?

Kak nerupyromiue 31eMeHThI BIUAIOT Ha (ha30BbIe MPEBPAILCHUS B CTAIN?

Urto yka3bIBaeTCsl B MApKUPOBKE JIETUPOBAHHBIX CTaeH?

B yeM 0cOOEHHOCTH MUKPOJIETHPOBAHUS CTAJIH.

OCHOBHBIE IPyIIBI KOHCTPYKIITUOHHBIX CTAJIEH.

Cranu U1l HeMEHTalK, HUTPOLIEMEHTALIUN U a30THPOBAHMS.

Cranu 1 CruiaBbl JUIsl peXKYIINX HHCTPYMEHTOB.

Tema 5

BricTpopexyiiue cranm.

IIITamMImoBBIC CTAJIHN.

Bankosrslie cTamm.

Cranu aJist MEpUTEIBLHOTO UHCTPYMEHTA.

OcHOBHBIE CIIaBBl HA OCHOBE Meiu (OpOH3BI M JIATYHH ), UX MAapKUPOBKA U TPUMEHEHHE.



6.

OcHOBHbIE CIIJIaBbl HA OCHOBE aTIOMUHUSA (ehopMUpyeMble, TEPMUYECKU HE

YIIPOYHSEMbIE U YIPOUHSIEMbIE), UX MAPKUPOBKA U IIPUMEHEHHE.

7.
8.

CBoiicTBa ¥ MPUMEHEHHE CIIJIABOB HA OCHOBE TUTAHA.
Kaxkue crimaBbl HazpiBaroT 6a00uTamu? KakoBbl mpuHIUIIB MX co3nanus. [IpuBenure

IIPUMEpPHI TAKUX CILIABOB.

9

10.
11.
12.
13.

Kakune marepuansl Ha3pIBAaIOT MOPOIIKOBBIE MaTepuaibl? Kak nx momyqaror ?
Knaccudukanus, cBoiicTBa 1 MpUMEHEHHE TTOPOIIKOBBIX MaTepPHasOB.
Knaccudukanus, cBOHCTBA U IPUMEHEHNE KOMITO3UIIMOHHBIX MaTEPHAIIOB.
CBoiicTBa 1 MpUMEHEHHE aMOP(PHBIX MaTepHAIIOB?

Knaccudukanus, cBOHCTBA U IPUMEHEHUE OCHOBHBIX I'PYII HEMETAJUIMYECKUX

MaTepHalIOB.



IIpunoxenune 2

7 OueHOYHbBIE CPe/ICTBA MPOBeeHUsI MPOMEKYTOUHOIM aTTecTalMu (3a4eTa ¢ OLeHKO)

a) [nmanupyemsbie pe3ynbTaThl 00YUEHUS U OLICHOYHBIE CPEACTBA JIJIsi TPOBEACHUS POMEKYTOUYHOM aTTECTALNH:

Koo
uHouKamopa

Hnouxamop
O0CUIICEHUS
KOMnemenyuu

Oyenounsvie cpedcmaa

OIIK-5 - Coco0en YYMThIBATh CBOMCTBa KOHCTPYKIIHOHHBIX MAaTE€PHUAJIOB B TCIVIOTEXHUYECCKHUX pacuyeTax ¢ y4€TOM ITMHAMHYECCKUX U TCIJIOBBIX

HArpy3oK

OIIK- 5.1

Wcnionp3yeT 3HaHUS
JUTS. HAXOXKJICHUS U
OIpeICTICHUS
OCHOBHBIX CBOWCTB
KOHCTPYKIIMOHHBIX
MaTepHaioB

IIpumepnvie 3a0anus 0ns 3auema:

KakoBbl pa3Mepsl CTPYKTYPHBIX 2JIEMEHTOB, KOTOPHIE MOKHO YBHJIETh (Pa3pelInTh) C TOMOIIbIO OMTUYECKOTO
(cBeroBoro) mukpockormna? Kak BeIOpaTh noje3Hoe yBeanueHne Mukpockona? KakoBa ocHOBHasi 0COOEHHOCTh
MPUTOTOBIICHUS 00BEKTA JUISI MUKPOCKOTIMUECKOTO UCCIeA0BaHUs?

OOBsICHUTD, 3aueM HE0OXO0IMMO HCCIEA0BAaTh MAKPOCTPYKTYpy? Kakumu MeTogamu 3T0 MOKHO caenaTh? UTo
MOJKET CIIY’)KUTh 00BEKTOM MaKpoaHaiu3a?

Kakum MeTo/10M MOXKHO YCTAaHOBHUTH THI KPUCTAJUIMYECKOM PEIIETKH MeTajia U ee nmapameTpsl? Kakue Tumsl
pELIeTOK BCTpeuaroTcs y MeTaiuioB? [loueMy OHM Ha3bIBalOTCA MIOTHOYNAKOBAHHBIMU?

[IpuBenuTe mpuMep BIUSHUS TUTIA CBSI3U (THMA KPUCTAIUIMIECKOM PEIIeTKH) Ha CBOMCTBA MaTepuara.

[Touemy cBoOlCTBa KPUCTAINTMYECKOT O MaTeprasa, U3MEPEHHBIE B pa3HbIX HAMPABIECHUIX, MOTYT OTiIMYaThcs? B
KaKWX MaTepHaliax dTO SBJICHHE HE HAOIIOAeTCs U ToueMy?

[ToueMy npu XOJIOJHOM MIIACTHYECKOH NedopManuu (IITAMIIOBKE WITH BBITSIKKE) MOTYT 00pa30BaThCsl PECTOHBI
10 KpoMKe (Kparo) u3emus?

OOBACHUTB, YEM PA3IHYAIOTCS 0L-KENIE30, ¥KEIE30 U Kene30?

[Touemy mpu XOJOIHOHM TUTACTHYECKOW nedopMalniuu BO3pacTalOT MPOYHOCTHBIC xapakTepucTuku? Kak 3To
SIBJICHHE Ha3bIBaeTCs? B Kakux ciayyasix 3TO SBJICHHUE HEXKEIaTeIbHO?

[Tosicanth Tpaduyecku (U3MYUECKH CMBICT TIOHATUS «PAaBHOBECHAs TeMIlepaTypa KpUCTAILIU3AIUY]




Koo
uHouKamopa

Hnouxamop
00CMUMCEHUS
KoMnemenyuu

Oyenounvie cpedcmaa

10.

11.

12.

13.

14.
15.

(mnaBnenus )». Kakoe ycioBue He00X0AUMO BBINOJIHUTh, YTOOBI HA4aJICs IPOLECC KpUCTAIIN3an?
OOBSACHUTD, B UEM OTIMYME KPUBBIX OXJIAXKACHUS KPUCTAJUIMYECKUX U aMOPHBIX Ten? MOKHO JI MOIyYUTh
amMopQHBII MeTaIT (METAJUIMYECKOE CTEKIO0)?

[Touemy 3epHa 3aKpHCTAIIIN30BABILETOCS METAIIMUECKOr0 MaTepualla He MMEIOT F€OMETPHUECKU PAaBUIIbHOM
dbopMbI?

Kakyro nenp npeciieayroT npu BBEACHUU B paciuiaB (kuakuil Metayut) moaudukaropos? [Ipusectu npumepsl
JeHCTBUS MOJU(PHUKATOPOB.

OOBsACHUTD, B KAKOH OTJIMBKE 36pHO 3aKPUCTAJUIM30BABLIETOCs MeTajlia OyAeT OobIle: IPU pa3IuBKe )KUIKOTO
MeTaJula B MeCYaHyro (GopMy WM B METAIUTMYECKYIO?

OOBACHUTD K YEMY MOXKET IPUBECTH MEPErPeB paciiaBa MpeJl pa3IuBKOH ero B (hopMbl (U3J105KHUIbI)?
OO0BsCHUTD, TPU KaKOU JedhopMaIiii MOKHO HEOOPAaTUMO U3MEHHUTH (POPMY, pa3Mephl M CBOMCTBA MaTepHalia —
YIPYTroi WIN INIaCTUYECKON?

OIIK-5.2

IIpoBoauT
TEIUIOTEXHUYECKUE
pacyeThl ¢ y4eTOM
CBOWCTB
KOHCTPYKIIMOHHBIX
MaTepUalIOB

D

SNk W

Ilpumepnvie 3a0anus 01 3auema

Kak mpoBectu makpoananu3? Kakosl ero 1enu, Mmetoabl? OObsICHUTB, KaK BEIOpATh COZiep KaHue yrieposia B
CTaJIu AJ1 U3TOTOBJIEHMS IETalIi MAIlIUH, KOHCTPYKIIUHU WA COOPYKEHHUS.

Kak 1o cTpykTypHOMY NpPHM3HAKY MOXKHO ONPEAETUTH cTayb (Oenblil yyryH, cepblii 4yryH, HOJOBHHYATHINA
YYT'yH, ’KeJIe30 TEXHUYECKOW YUCTOTHI)?

OOBACHUTD, MOXKHO JIM UCTOJIb30BATh OBl Yyr'yH B KauecTBE KOHCTPYKIIMOHHOTO MaTepHara.

OOBACHUTH IPEUMYIIIECTBA CEPOT0 UYT'yHA 10 CPABHEHHIO CO CTAJIBIO.

OOBACHUTD, MOXKHO JIU UCIIOIB30BATh OEJIbIN YYyT'YH B KauecTBE KOHCTPYKIIMOHHOTO MaTepuaa?

OO0bsicHUTD, Kakas opma rpaduTa B MEHbIICH CTENEeHU OciabiiseT MEeTaJIMYecKyl0 OCHOBY uyryHa? Kax
MOJIYYHUTh TaKyto (opMy rpaduta B OTIUBKE?

Kaxk nosy4nts OTIIMBKY CO CTPYKTYpOH KOBKOTO 4yryHa? KakoBbI pa3HOBHUIHOCTH CTPYKTYPBI TAKOTO YyTYHa U
€ro cBOMcTBa?

[ToueMy He MPOMCXOAUT YIIPOYHEHUS CTAJHU MPU Topsiuel riactudeckoi aegopmaruu npu 1050 €2

[Touemy nedopmanus ceunua (T = 327 °C) npu KOMHATHOHN TeMIleparype sBjsieTcs ropsiuet neopmarueit?

.IIpu pexpucTamIn3almOHHOM OTXKHWIE XOJIOJHOKATAHOW JIEHThI M3 cTaiu 08Km oxjiaXJaeHue B HMHTEpBaje

temneparyp 680 — 370 € Beayt ¢ manoii ckopoctsio. [louemy 310 HE0OX0AUMO?




Koo
uHouKamopa

Hnouxamop
00CMUMCEHUS
KoMnemenyuu

Oyenounvie cpedcmaa

11.

12.
13.
14.

HazHauuTh pexuM peKpUCTAIUIM3AMOHHOTO OTKUTA JJI1 HUKOYTJIEPOAUCTON XOJI0IHOKATAaHON JIUCTOBOM
CTaJIu.

Kak onpenensiroT CKIIOHHOCTh CTaJId K POCTY 3€pHa MpHU Harpese?

HazHauuTh pexxuM MOJHOTO OT)KUTa JJISl CTalld Mapku 45.

HazHauuTh pexxuM HOpMaIU3aluu 175 CTadl Mapku 45.

OIIK-5.3

Pa3zpabareiBaer
TETUIOTEXHHYECKOE
o0opyoBaHue C
Y4E€TOM CBONCTB
KOHCTPYKIIMOHHBIX
MaTepHajoB

N —
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11.

Ipumepnvie 3a0anus

OOBSACHUTB, UTO IPOUCXOJUT IPU (POPMHUPOBAHUH TEKCTYPHI B 1e(OPMUPOBAHHOM MaTepHae?

3auem TpeOyeTcss BOCCTAHABIMBATH IJIACTUYHOCTh XOJOIHOIS(HOPMUPOBAHHOTO JHCTa (KaauOpOBaHHOMN
3aroTOBKH, BOJIOUEHOM MpoBOIOKH)? Kakoil 00paboTKOM 3TO MOKHO clenaTh?

OOBsSICHUTH KaKoe CBOMCTBO MaTepuaja XxapakTepu3yeT TBepAocTh. Ha ueM 0CHOBBIBatOTCSI METO/IbI U3MEPEHHUS
TBepaocTH? B yem ux orimune?

Kak npoBoJsT ucnbITaHNE HA yJapHYIO BA3KOCTh? KakoBa ero nens?

C Kaxoii 11eN1bI0 MPOBOJAT YCTAJIOCTHBIE UCTIBITAHUS?

BeiOpate Tepmuueckyro 00paboTKy Ui UCIIPABICHUS BUAMAHIITETTOBOM CTPYKTYPhI B CTAJIbHON OTJIMBKE.
BeiOpath TepmMuueckyo 00paboTKy JUls UCTIPaBIEHUS KPYITHO3EPHUCTON CTPYKTYpBI TOpAYEKaTaHOM cTalu.
Br16path 3akanounyto cpeay, 00ecreuynBarolyt0 HanOOIbIIYI0 MPOKATUBAEMOCTh YIIEPOIUCTON CTAIH.
Br10paTh 3aKkanouHyo cpeay Ul 3aKalKy JISTUPOBAaHHOW YIIepOJIUCTOM CTalH.

BeiOpath pexuM oTIycka 3akajJeHHOM cTaiiu, 00ecreuynBaroInii COXpaHeHUe BHICOKOI TBEPIOCTH.
Be1Opath pexxuM oTIycka 3akajJeHHOM cTalii, 00ecreynBaroInii BBICOKHE YIIPYTHe CBOHCTBA

0) [Topsiiok npoBeeHNsI MIPOMEKYTOYHOM ATTECTALMHU, IOKA3ATEJIM U KPUTEPUH OLlCHUBAHUS.

Kpurepun onieHk (B COOTBETCTBUH ¢ OPMHUPYEMBIMU KOMITETCHIIUSMU U TUIAHUPYEMBIMU PE3yJIbTaTaMU O0yUeHHUS):

IToxka3aTenu U KPpUTEPUH OLICHUBAHUA 324€Ta C OLEHKOMI




Kpurepuu onenku:

— Ha OLICHKY «OTJINYHO» (5 0ansoB) — oOyuaromuiics AeMOHCTPUPYET CUCTEMATHYECKOE U IITyOOKO€e 3HaHHE Y4eOHOro MaTrepuana, CBOOOJHO BBIIOJIHSCT
IIPAKTUYECKHE 3aJJaHNs, CBOOOAHO ONEpUPYET 3HAHUSAMH, YMEHUSAMU, IPUMEHSET UX B CUTYalUsIX MOBBILIEHHOMN CI0XKHOCTH.

— Ha OIICHKY «XOpOoIIo» (4 6aia) — 00yJaroImuics IEMOHCTPUPYET CPEIHUNA YPOBEHh 00YUEHHOCTH: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOITyCKAOTCS
HE3HAYUTCIIBHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUS ITPHU aHAJIUTUYCCKUX OIICpalusix, IICPEHOCC 3HAHUU U yMeHI/H\/JI Ha HOBBIC, HCCTAHAAPTHLIC CUTYallUH.

— Ha OLIEHKY «YAOBJIETBOPUTEIBbHOY (3 Oaiia) — 00ydaronuiicss AEMOHCTPUPYET MOPOTOBBIA YPOBEHb O0OYYEHHOCTH: B X0J1€ KOHTPOJIBHBIX MEPOIIPHITHI
JIOITYCKAIOTCS OIIMOKH, IPOSIBISIETCS OTCYTCTBUE OTJEJIbHBIX 3HAHUN, YMEHUHN, HABBIKOB, O0YUaIOLIUICS UCTIBITHIBAET 3HAUYUTENbHBIE 3aTPyIHEHUS [IPU
OIEPUPOBAHUY 3HAHUSAMHU U YMEHUSAMHU IIPH UX NIEPEHOCE Ha HOBBIE CUTYaLlUH.

— Ha OIICHKY «HEYOBJICTBOPHUTEILHOY (2 Oaia) — 00yJaromuiics JeMOHCTpUPYET 3HaHus He 0osee 20% TeopeTHIecKoro Marepuaa, 10mycKaeT
CYIICCTBCHHBIC OI_HI/I6KI/I, HE MOJKCT MMOKAa3aTh HHTCIICKTYAJIbHBIC HABBIKHW PCHICHUS IIPOCTHIX 3a4a4.



