benepaabHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPESKICHUE
BBICIIIETO 00pa30BaHUs
«TONBATTUHCKUN TOCYAPCTBEHHBI YHUBEPCUTETY

b1.B.JIB.01.01

(uHOexc OucyunIuHwl)

PABOYAS MTPOT'PAMMA JUCHUITJIMHBI

3aKOHOMEPHOCTH Pa3pylIeHUs METALINYECKUX MATEPUANIOB IPH PA3INYHbBIX
BHUAaX HArpyKEHUS

(HaumeroB8aHUe OUCYUNTUHDL)

10 HAIPaBJICHUIO OATOTOBKH (CHEIUATIBLHOCTH)
22.06.01 Texnonorum MaTepruaioB

(K00 u HaumeHoBaHUe HANpasneHus No020MoeKu, cneyuanshocmu 6 coomsemcmsuu ¢ PIOC BO)

MGTaJ'IJIOBCIICHI/Ie U TCpMHUYICCKaAA 06pa60TKa MCTAJIZIOB U CIIJIaBOB

(nanpaenennocms (npoghuin)/cneyuanuzayus)

dopma oOydeHus: 3a0UHast

"o HabGopa: 2019

PacnpenesieHue 4acoB JMCUMILIMHBI 10 ceMeCTPaM M BUAaM 3aHATHH (110
yuyeOHOMY ILIaHY)

KoanuectBo 3ET 3
Yacos no PYII 108
Buapl KOHTpPOJIA B JK3amMeHbl 3auernl Kypcosbie Kypcossble Kontpoususre
ceMecTpax: NMPOEKThI padoThl (Ml:,af::::mﬁ
(opmbI 00yUeHHUsT)
5
NeNe kypcoB
1 2 4 5 6 7 8 9 10 11 Hroro
3ET mo cemecTpam 3 3
Jlekuuu 4 4
JlaGopaTopHble
IIpakTHYeckue 4 4
KonrakrHast pagora 8 8
Cam. pa6ora 100 100
KonTpoan
Hroro 108 108

ToabarTu, 2018




Pabouass mporpamma cocrtaBiena Ha ocHoBaHuu PI'OC BO u ydebHOro miana
HaIlpaBJICHUs TOATrOTOBKM (cnenuanbHoct) 22.06.01 TexHonorum Marepuanon

(KOO U HaumMeHO8aHUue HaNPasIeHuss NO020MosKU, cneyuarvHocmu 6 coomgememsuu ¢ @I'OC BO)

PenensupoBanue padoyeil nporpaMMbl TUCHUILINHBI:

OtcyTcTBYET

VYyebnas (pabouas) mporpamma ono0peHa Ha 3acefaHuu kadeaps:t HMuM
(mporokon 3aceqanust Ne2 ot «19» 09 2018 r.).

Penenzenr

(OoadcHocmb, yueHoe 386aHue, cnmeneHy) (noonucs) (U.0. Damunus)

« » 20 T

Cpok neiictBus pado4eil nporpaMMbl JucHUIUIMHBI 10 «30» 09 2023 1.

HNudopmanus 06 aktyanuzanuu padoyeil nporpaMMsbl M CUUIIJIMHbBI:

[IpoTokomn 3acemanus xkapenpst Nel ot «30» 08 2019r.
IIpoTtokoun 3acenanus kadpeaps Ne 1 ot «31» 08  2020r.

[Ipotokon 3acenanus kadeapst Ne 2 ot «31» 08  2021r.

[Ipotokon 3acenanus kadeapsl No  oT «_ » 20 T
YTBEPXJIAIO
N.o.3aB. xadeapoit HMuM
(pazpabomasuseii PITJ])
« _» 20 1. I'.B.KneB1oB

(noonucs) (H.0. @Pamunus)



AHHOTAIUA
TUCHMILTHHBI (Y4e0HOT 0 Kypca)
b1.B./IB.01.01 3akoHoMepHOCTH pa3pylIeHHS] METANINYECKHUX MATEPHUAJIOB
NPHU Pa3jJMYHbIX BUIAX HATPY:KEHUS

(MHIEKC ¥ HAaMMEHOBaHUE TUCHUTUIAHEI (Y4eOHOTO Kypca))

1. Heab 1 32124 U3y4YeHUS TUCHUIIMHBI (Y4e0HOT0 Kypca)

Hens — CdopmynupoBarh 3HaHHSI 00 OCOOCHHOCTSX M MeEXaHH3Max
nedopMaIii ¥ pa3pylIeHs] MaTepUaoB.

3amaun:

1. ChopmupoBath 3HaHUS O IPOLECCAX YIPOUHEHUS, Pa3yIIPOUYHEHUS U pa3pylICHUS
MaTepUaJIOB B 3aBUCUMOCTH OT UX CTPYKTYPHOTI'O KJIacCa ¥ BUJIOB HATPYKEHUSL.

2. O0OyuuTh MeTOAaM U TPAKTUYECKUM TMpPHUEMaM HUCCIEAOBAHUS MEXaHU3MOB
pa3pyLIECHHs] MATEPUATIOB.

2. Mecto nucuuninHbl (yueOHoro kypcea) B crpykrype OIIOII BO

Hannas mucruruinHa (yueOHbINM Kypce) oTHocutes K bioky 1 "JucumminHb
(Momxynu)" (BapuaTUBHAS YaCTh, JUCITUIUTHHBI IO BBIOODY).

Jucrumuinebl, yuyeOHbIe KypChl, HA OCBOCHHMHM KOTODPBIX Oa3upyeTcs JaHHas
nucuumuinHa (y4eOHbld Kypc) — MertamioBeeHue U TepMUYeckas o0paboTka
METAaJIJIOB U CIJIaBOB, MeTO/IMKa MOCTAaHOBKHU U MIPOBEACHUS SKCIIEPUMEHTA.

JlucuuIuivHbl, yueOHbIe KypChl, JJIsi KOTOPBIX HEOOXOIWMBbI 3HAHUS, YMEHMUS,
HaBBIKU, MpUOOpPETaEMble B PE3yJIbTaTe M3YUCHUs TaHHOW MUCHMIUIMHBI (y4eOHOro
Kypca) — [loaroroBka u ciaya rocyapCTBEHHOTO 3K3aMEHA, HAy4YHbIE UCCIIET0BAHMSL.

3. Ilnanupyembie pe3yJbTaTbl O0y4YeHHMsI MO AUCHUILUIMHE (Yy4eOHOMY
KYPCY), COOTHECeHHble ¢ IUIAHUPYeMbIMHM  pe3yJbTATAMH  OCBOEHUS
oOpa3oBaTeibHON MPOrpaMMbI

®opmMupyemble U Ilnanupyemblie pe3yabTaTbl 00y4eHUs
KOHTPOJIMpyeMble
KOMIIEeTEeHIIUH
YMCHHUC Ha HaquOﬁ OCHOBE | 3HAThL: KOJNMYCCTBCHHYIO n Ka4CCTBCHHYIO B3aMOCBA3b
yCTaHaBIIMBATh XUMHYECKOT0 M (ha30BOr0 COCTaBa, KPUCTAIIIMYECKONH CTPYKTYPBHI,
KOJIMYCCTBCHHYIO H | CTPYKTYPHOI'O COCTOAHHUA H (I)I/ISI/I‘-IGCKI/IMI/I, MCXaHHUYCCKHUMHU,
KayeCTBEHHYIO XUMHYECKHMHU U APYTUMHU CBOMCTBAMH METAJJIOB U CILJIABOB

B3aMMOCBSI3b XMMHUYECKOIO | YMETh: yCTAaHABJIMBATH KOJIMYECTBEHHYID M  KA4€CTBEHHYIO
54 (hazoBoro COCTaBa, | B3aUMOCBS3b XUMHUECKOTO U (ha30BOr0 COCTaBa, KPUCTALITUIECKOM
KPHUCTAJUIMYECKON CTPYKTYpBI,  CTPYKTYPHOTO  COCTOSIHUS W  (DU3HUYCCKHUMH,
CTPYKTYpPBI, CTPYKTYPHOI'O | MEXaHUYECKUMHU, XUMUUYECKUMHU U IPYTUMU CBOMCTBAMH METAJIJIOB
COCTOSTHUS U (DU3UYECKUMH, | U CILUIABOB

MEXaHUYECKNMU, Brnaners: HaBBIKAMM  YCTAQHOBJIEHUS  KOJIMYECTBEHHOW U
XUMUYCCKMMHM M JPYTMMH | KQUeCTBCHHOM B3aMMOCBS3M XHMMHYECKOro M (a3oBOro cocrama,




CBOMCTBAMHU METAJUIOB WU
craBoB (ITK-1)

TOTOBHOCTD K
TEOPETUICCKUM u
IKCHEPUMEHTATBHBIM
UCCIIC/IOBAaHUSIM ~ BHELITHHX
(TepMHYECKUX,
MEXaHUYCCKHUX,
TEPMOXUMHUECKHUX,
MarHUTHBIX, aKyCTHYCCKHX
U Jpyrux) BO3JIECUCTBHI Ha
CTPYKTypHO-pazoBoe
COCTOSIHUE  METaJUIOB |
CIUTaBOB; 3apoXJICHUE U
pacrpocTpaHeHHe TpPEIIHH
(TIK-4)

KPUCTAJUIMYECKOW  CTPYKTYpBI, CTPYKTYPHOTO COCTOSIHUA U
(GU3NUEeCKUMH, MEXaHHYECKUMH, XHMHUYECKUMH U JIPYTHMMHU
CBOMCTBAMM METAJIJIOB U CILUIABOB

3HaTh: BHELIHME BO3JCHCTBUS (TEPMUYECKHE, MEXaHUUYECKHE,
TEPMOXMMHYECKHE, MArHUTHBIE, aKyCTHYECKHME U Jpyrue) Ha

CTPYKTYpHO-(a30BO€ COCTOSIHUE METAJJIOB U CIUIABOB; 3ap0K/ICHUE
U paclpoCTpaHEHUE TPEIIUH

YMeTh: wuccienoBaTh BHENIHWE BO3ACHCTBUS  (TepMHUYECKHE,
MEXaHHYECKUE, TEPMOXMMHUYECKHUE, MArHUTHBIC, aKyCTUYECKUE U
IpyTHe) Ha CTPYKTYPHO-(Pa30BO€ COCTOSHHE METAJIOB U CIUIABOB;
3apOoXACHUE U PACIPOCTPAHEHHUE TPEIIUH

Bnaners: HaBbIKaMU TEOPETUYECKUX U
I/ICCJIGIIOBaHI/Iﬁ BHCHIHUX (TepMI/I‘-IeCKI/IX, MEXaHHUYCCKHUX,
TEPMOXHUMHUYECKUX, MArHUTHBIX, aKyCTHYEeCKHMX U  JIPYTHX)
BO3JICHCTBUI Ha CTPYKTYPHO-(a30BOE COCTOSHHEC METAIIOB U
CIUIaBOB; 3apOKICHHUE U PACIIPOCTPAHEHUE TPEILIUH

OKCIICPUMCHTAJIbHBIX

CIIOCOOHOCTh K  HAy4HO-
00OCHOBaHHOMY  BBIOODY
Hanbojee >KOHOMUYHBIX H
HAJIeKHBIX METAJUIMYECKHX
MaTepHaioB IS
KOHKPETHBIX TEXHHYECKHX
HazHauenuit (I1K-5)

3HaTh: METAIMYECKUE MaTepHaibl JJisi KOHKPETHBIX TEXHUYECKUX
Ha3HAuEeHUN

YMeTb: 000CHOBaTh BHIOOP HanOoJiee PYKOHOMUYHBIX U HAJACKHBIX
METaJUIMYECKUX MAaTEepPUalOB JUIi KOHKPETHBIX TEXHUYECKUX
Ha3sHa4YeHUH

Branets: HaBBIKAMU K HayYHO-0O0OCHOBAaHHOMY BBIOOpY Hamboiiee
OKOHOMHYHBIX W HAJCKHBIX METAUIMYCCKHMX MAaTEPUATOB JUIS
KOHKPCTHBIX TCXHUYCCKUX Ha3sHa4YeHUU

TemaTnueckoe coaep:kaHue TUCHUUIIMHBI (Y4eOHOT0 Kypca)

Pasznen, MmoayJb

Iloapa3aen, Tema

OCHOBHBIE MEXAHU3MBbI
pa3pyLICHUS METAINIMYECKUX
MaTepUaAJIOB

YcaoBus mogodusi MexaHWuecKnX McnblTanui. Kinaccudukanus u
BUIBI MEXAQHUYECKNX HUCIIBITAHUIA.

Bszkoe paspylieHue MaTepuanoB. Makpo- u
MHUKpOo(dpakTorpadudeckrne 0COOCHHOCTH CTPOCHHUSI H3JIOMOB.

Xpynkoe paspylieHue MaTepHuaioB. Tpanc- u
WHTEPKPUCTATUIMYECKOE  XPYNMKOe  pa3pymieHue. Makpo- u

MHKpO(dpakTorpapudeckue 0COOCHHOCTH CTPOCHHMSI M3JIOMOB.

Pa3pyiienne mMarepuanoB B MHTEpBaJE BA3KO-XPYIKOTO MEpexoja.
CrpoeHue BA3KO-XpYIKHUX M3JI0MOB.

KBa3zuxpynkoe pa3pyiieHre MaTepraioB.

CwMmemanHoe paspyiieHue MaTEepUaoB. Maxpo- u
MHKpOodpakTorpapuIeckre 0COOCHHOCTH CTPOCHHS U3JIOMOB.

Kunetnka v MexaHU3Mbl YCTaJIOCTHOTO pa3pylICHUs] MaTepUaOB.
Maxkpo- u MukpodpakTorpapuueckue OCOOCHHOCTH CTPOCHUs
YCTAJIOCTHBIX U3JIOMOB.

OCHOBHBIE MCTObI
HCCICIOBaHUs N3JIOMOB

Maxkpodpakrorpadudeckue ucciaea0BaHus U3IOMOB.

Mukpodpakrorpaguueckie HCCIeJOBaHUS H3JIOMOB C IOMOIIBIO
JIKCM, POM u IIOM.

PeHTreHOoCTpyKTYpHBIN aHAIN3 U3JI0OMOB.

O0mas Tpy10eMKOCTh TUCHUILTUHBI (YdeOHoro kypca) — 3 3ET.







4. CTpyKTYypa M cojiep:KaHue JUCHUILTUHBI (YueOHOro Kypca) MetamioBeieHre U TepMUYEcKas 00pad0oTKa METalIOB U

CIIJIaBOB

(HanMeHOBaHNE OUCIUIUTNHBI (YIeOHOTO Kypca))

Kypc usyuenns 5
Paznea, Hoapasznen, tema Bujabl yueoHoii padoThI Heob6xoanmele Dopmbl Pexomenp
MOAYJb KonTakTHas padoTa CamocTosiTe1bHasI padoTa MaTepHATbHO- TEeKyIIero yemasi
(B yacax) TeXHHYecKHe KOHTPOJIS | JUTepaTy
BCEro ®DopMbI IPOBEACHUSA ¢opmbl pecypcol (HauMeHOo pa (Ne)
“ »e ’E JIeKIMii, 1a00paTOPHBIX, OpraHu3anuu BaHHe
2 g m E NPAKTHYECKHX 3aHATHH, v €caMOCTOSATeIbHOI OLICHOYHO
= = 3 5 g MeTo/AbI 00y4YeHHUs, § padoThI ro
g = z e g peannsylonme & CpecTBa)
= g Z a & NPUMEHSEMYI0 “
E § = 00pa3oBaTeILHYI0
TEXHOJIOTHIO
OCHOBHEIE Maxkpo- u 2 - 2 2 Wndopmannonusle 32 Pabora c yueOHOI MynsTUMeEaUHHBIE Tectupos 1-4
MeXaHM3MBl  MHKpodpakTorpaduye TEXHOJIOTUH (BU3YyaJIbHbIE JIUTepaTypon cpeacTBa aHue
paspyuieHus CKHE 0COOCHHOCTH JIEKIIMH 1 TIPAaKTHYECKHE
METAIMIECKUX | CTPOCHUS BSI3KHX, 3aHSATHS C UCTIONB30BAHUEM
MaTepuaoB XPYIIKHUX, MIPE3EHTAIIIOHHOTO METOA
KBa3UXPYTKHX, o0ydeHwus).
CMEIIaHHBIX U
YCTaJIOCTHBIX
H3JIOMOB.
OCHOBHBIE Makpo- u 2 - 2 - WNudopmannonHble 32 Pabota ¢ yueOHOI MynsTUMeIUiHBIE Tectupon 1-4
METOJIBI MHUKpodpakTorpadu TEXHOJIOTHH (BU3yaJbHbIE JUTEpaTypon cpeacTBa aHue
UCCIIeI0BaHUS 4ecKue JIEKIIMH U TIPAaKTHYECKHE
H3JIOMOB HCCIIeI0BaHUS 3aHSITHS C UCTIOJIB30BAaHUEM
U3JIOMOB C MIPE3eHTAL[IOHHOI0 METo1a
nomosro JIKCM, o0ydeHus).
POM u IIOM
36 | IloagroroBka K 3a4eTy
Hroro: 4 - 4 2 100
108




S. Kputepuu 1 HOpMBI TEKYLIEr0 KOHTPOJIS M MPOMEKYTOYHOM aTTeCTALNM

DopMBbI TEKYLIETO KOHTPOJIS YcioBus gomycka Kputepuu u HOpMBbI OLIEHKH
Omnpoc N3ydeHsl MaTepuasbl IUTEpaTyphl 1-5 3ayeT — OTBET Ha 3 Bompoca
IIpuem ot4eTOB BrimonHeHne 3a1aauii 1a00paTOPHBIX 3aHATHH | 3a4eT — IMOIyYeH OTBET Ha 3aIaHUe
dopMa IpoBEACHUS VYcenoBus nomycka Kpurepun u HOpMBI OLICHKH
MIPOMEXKYTOUYHON aTTECTAlluU
3auer Brinosninenue BCEX «3auTeHO» [IpaBUIBHBIN OTBET WM OTBET C HEKOTOPHIMU

1ab0paTOPHBIX pabot u HETOYHOCTSIMH Ha 2 BOIpOCa.
MPAKTUYECKHUX 3aIaHUI «He 3auTeHo» OTCyTCTBHE 3HAHUI MO BOIPOCY




6. Kpurepun 1 HOpMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)
VY4eOHbIM IJIaHOM HE MPEeAYyCMOTpPEHA KypcoBasi paboTa U KypCOBOM MPOEKT.

7. IlpuMepHass TeMaTHKa NMUCbMEHHBLIX PadoT (KYpcOBbIX, pedepartos,
KOHTPOJIbHBIX, PACYETHO-IPa(pUIeCKHUX U Ap.)

IMoapasaen, Tema

[lepeuncnure ycaoBus 1000 MEXaHUYECKUX MCIIBITAHUH 00pa3IioB.

HazoBute Makpo- 1 MUKpodpakTorpaddecKue MPU3HAKU BI3KOTO Pa3pyIICHHMS.

HazoBute Makpo- u MUKpodpakTorpapuyecKie Mpu3HaKu XPYNKOTO pa3pyIIeHus.

HazoBute ocobeHHOCTH PaspymicHuC MaTCprualoB B HHTCPBAJIC BA3KO-XPYIIKOI'O repexoaa.

A Il Il

HazoBute w™makpo- m Mukpodpakrorpa@uieckue OCOOCHHOCTH CTPOEHHUS YCTATOCTHBIX
U3JIOMOB.

6. IlpeumyiecTBa U HEAOCTATKU MAKpO- U MUKpodpakTorpapuuec-kux METOI0B HCCIEI0BAHUS
U3JIOMOB.

7. Ha3HaueHHe peHTT€HOCTPYKTYPHOTO aHaju3a U3JI0MOB.

7.1. JlabopaTopHas padoTa
Maxkpodpakrorpadpudeckue uccaea0BaHus U3TOMOB.

8. Bomnpocs! Kk 3auery

KJ'IaCCI/I(bI/IKaHI/Iﬂ H3JIOMOB MCTAJNIMYCCKHUX MaTCPHAJIOB.

Bsi3koe paspymienne. Mexanusm U (pakTorpapuieckue IpU3HAKH BSI3KOT0 pa3pyIICHHUSI.

Xpynkoe pazpyuieHne. MexaHu3M XpYIKOro pa3pynicHusl.

AW~

@pakrorpaduyeckue MpPU3HAKA XPYNKOro paspyuieHus. TpaHCKPUCTAJUIMTHOE U
UHTEPKPUCTAIUTHOE (MEK3EPEHHOE) pa3pylLICHHUE.

5 | Basko-xpynkuii nepexon. ®paxrtorpaduueckue NpU3HAKK DPA3pyILICHHUS MaTepuaioB B
UHTEPBAJIE BA3KO-XPYIKOI0 NEPEXOAa.

6 | Kpurndeckue temnepaTypbl XpyIKOCTH. MeToJIbl ONpeIeICHHUSI.

7 | ITpuuuHbl nepexoia MaTEpUaJIOB U3 MJIACTUYECKOTO COCTOSIHUS B XPYIIKOE.

8 | Xmamnonomkocth MetamioB. Cxema Modde-/laBunenkoBa, BiusHue Ha XI1aaHOIOMKOCTh
HAINPSLKEHHOTO COCTOSHMS, TOJIIMHBI 00pa3iia, CKOPOCTH HArPYKEHHUS.

9 | Bniusnue pa3mepa 3epHa M HaJIW4uus MpUMEcEd Ha HampshKeHHe OTphiBa. Mek3epeHHas
XPYIIKOCTb.

10 BI/I,I[LI BOS,Z[CI\/'ICTBI/IH cpea SKCIuryaraguu: KOPPO3HUOHHO-MEXaHHUYCCKOC PaCTPCCKUBAHHUC,
XPYOKOCTb IIPU  KOHTAKTC C pacCiiaBJICHHBIMHA  MCTANIMYCCKUMH  ITOKPBITUAMU,
pagraliiOHHOC TOBPCKACHUC.

11 | McnipiTanne 00pa3IioB HAa YCTAIOCTb.

12 | Ilukya ycTaJlOCTHOTO HArpys>KeHMs (aMILUIMTYA).

13 | MHOTrOIIMKJI0BAas yCTaJIOCTh.

14 | MajonuKI0Bast YCTAIOCTb.

15 | Kunernueckas fuarpaMma yCTaJIOCTHOTO pa3pyIIeHHsI.

16 | CooTHOIIIEHHE MAKPO- M MEKPOCKOPOCTH YCTAJIOCTHOM TPEIIUHBI

17 | 30HBI MIACTHYECKOM AehOPMAIIMH MPU YCTAIOCTHOM Pa3pyLICHUH.

18 | Cxembl 00pa30BaHus MJIACTHICCKUX 30H.

19 | ®akTophl, BAUSIOMKE HA CKOPOCTh PACIPOCTPAHCHUS TPEIIUHEI.




20

YpaBuenne Koddhuna-MeHeoHa.

21

q)aKTO]f)BI, BJIUAOIMEC Ha IPCAC]I BEIHOCIMBOCTH.

22

MeTo bl pacueTa KOHCTPYKIMH Ha BBIHOCIUBOCTb.

23

Buaper nyukinos.

24

Kpusbie ycTanocTu.

25

KBasucraruueckoe pa3pynicHue.

26

MajonuknoBas u MHOI'OIIMKJIOBas yCTaJIOCTh.

27

LMK yCTaJI0CTHOTO HArpykeHus (K03 PHUIMEHT aCHMMETPHH).

28

[{MKJI YCTAJIOCTHOTO HArpyXeHus (4acToTa IUKIIOB).

29

®pakrorpaduyecKre NIPU3HAKU YCTATOCTHBIX H3JIOMOB.

9. ®oHI OULEHOYHBIX CPEACTB /Ui TMPOBEJAEHUS] TPOMEKYTOYHOM
arrecralmmumu oﬁyqamumxcﬂ o AMCIHMIIJINHE
9.1. ITacopt (poHIa OLIEHOYHBIX CPEICTB
Kon
. HaumenoBanue
KonTpoanpyemble pa3ienbl | KOHTPOJMPYeMOii
n/n (TemMbl) JUCUMILIIHHBI KOMIIeTeHIIUU (M1 OUCHOHHOTO
cpeacTBa
ee YaCcTH)

1 | Makpo- u mukpodpakTorpapuyec- [IpakTrueckue padoTHI,
KM aHajau3 M3JI0MOB Marepuaa, oopmieHue pes3yabTaTOB,
MOJYYEHHBIX MPH  OJHOKPATHBIX [IK-1, ITK-4 TECTUPOBAHUE
BHUJIaX HarpyXeHus (CTaTHYECKUX,

YIAPHBIX )

2 | Pacuer TPEIIMHOCTONKOCTH [IpakTrueckue paboThI,
Marepuaia (Ha npuMepe [TK-4, TIK-5 oopmIiIeHHE pe3yNbTaTOB,
ATIOMHHHIEBOTO CIUIaBa) TECTUPOBAHUE

3 | Makpo- u mMukpodpakrorpaduyec- [IpakTuueckue paboThI,
KM aHajau3 M3J0MOB Marepuaina, K-4. TIK-5 oopmIIeHHE pE3yNbTaTOB,
MOJIYYEHHBIX TMPU HUKINYECKOM ’ TECTUPOBAHUE
Harpy»eHuu

4 | Mukpodpakrorpadpuueckue [IpakTnueckue paboTsl,
HACCHENOBAHUS HA3JI0MOB c [1K-4, T11K-5 oopmIIeHHE PE3yNbTaTOB,
nomouipto JIKCM, POM u IIOM. TECTUPOBAHUE

5 [IpakTuueckue paboTsl,
PeHTreHoCcTpyKTYpHBIN aHanus3 K-1. TIK-4 oopmieHue pes3ysbTaToB,
U3JIOMOB. ’ TECTUPOBAHUE

9.2. TunoBbie KOHTPOJIbHBbIC 3aJaHUS MJIM MHbIE MATEPUAJIbI, HEOOXOAMMbIE
MJIST OUEHKH 3HAHMH, YMEeHMiH, HABBIKOB W (MJIM) ONbITA 1€eATEJIbHOCTH,
XapaKTepu3yKIHUX ITanbl JOPMUPOBAHUA KOMIIETEHUMH B Npolecce 0CBOCHUSA
0o0pa3oBaTeJIbHOI MPOrPaMMBbI

9.2.1. KommiekT 3aaHuil 1J1s1 NPAKTHYECKOH PadoThI




1. Tema. «Makpo¢ppakrorpapuyeckuii aHaIU3 U3JIOMOB MATEpPHAJIOB,
MOJIYYEHHBIX IPH OJJHOKPATHBIX BUAAX HATPYKeHHUS (CTATHYECKHUX, YAAPHBIX)».

2. Kakoii Bug (cxema) neOpMUPOBAHHOTO COCTOSIHHSI COOTBETCTBYET XPYIKOMY
pa3pylIeHUIO MaTepuania:
a) o0beMHOE J1IePOPMUPOBAHHOE COCTOSIHUE,
0) mwiockoe 1epopMUPOBAHHOE COCTOSIHUE,
B) pa3HOUMEHHOE OOBEMHOE COCTOSIHUE.

3. Kakoli BujJ HampsHKEHHOTO COCTOSHHUS COOTBETCTBYET BSI3KOMY pa3pyIICHHUIO
MaTepuaia Mpu UCTBITaHUsIX oOpa3iia Ha U3ruo?
a) o0bEeMHOE,
0) TuHelHoe,
B) TUIOCKOE.

4. Tlouemy matepuainsl ¢ I'TIK pemerkoit 6osee mIacTUIHBI?
a) T.k. wmarepuansl ¢ I'TIK pemerkoii w#MeoT O0JbIIOE  KOJIWYECTBO
HETMEPECEKAIOIINXCS CUCTEM CKOJIBKEHUS,
0) T.k. I'lIK pemieTka 6osiee MIOTHOYIIIOTHEHHAS,
B) T.K. matepuaiibl ¢ ['LIK nmeroT 60bI11e MITOCKOCTEN CKOIbKEHHUS.

5. Kak Bausier negopmanus c:xaTueM Ha IIaCTHYHOCTh CTajen?
a) MJIAaCTUIHOCTh BO3PACTaET,
0) MJIaCTUYHOCTD CHMXKACTCH,
B) IJJACTUYHOCTh HE MEHSIETCHI.

6. B kakoM cocTossHuM cTalib 001aaeT O0JbIIel KOPPO3UOHHON CTOMKOCThIO?
a) MocJie 3aKaJIKu,
0) mocie oTKura,
B) TIOCJIE TUTACTHYECKOM ehopmaruu.

2. Tema. «BiausiHue BHIa HArpPY:KeHHMSl HAa MeXaHHM3M pa3pyllieHHe
MaTepPUAJIOB»
1. YUto cmocoOCcTBYeT 00pa30BaHUIO MTOP MPH BA3ZKOM pa3pylieHun?
A) CkomieHus TUCTOKAITUH.
b) Hanuurem BkITIOUEHUH.
B) I'panutipl 3epeH.
2. K xakoMy BUJly U3JIOMOB CJ€AyeT OTHECTH H3JIOM 3JIEKTPUYECKOTO MPOBOJIHUKA,
MOJIYYEHHBIN B PE3YyJIbTATE KOPOTKOTO 3aMbIKAHUS ?
A) K mexannyeckoMmy H3JI0My.
b) Ot TepMHuUeCcKUX HAMIPSIKEHUI.
B) Ot coBMecTHOTrO BO3JEHCTBHS MEXAaHMUYECKHUX HArpy30K M TEPMUUYECKHUX
HaIPSKEHUM.

3. U3nom peranu, paboTaroliei npu KOMHATHOM TemmepaTrype - cuHuil. [lpu kakom



BU/JIE HATPY>KEHUSI, CKOPEE BCETO, OH OBLI MOJTy4eH?
A) IIpu KpaTKOBPEMEHHOM OJIHOKPATHOM HarpyKEHUHU.
b) [Ipu nauTenpbHOM CTaTUYECKOM HArpy>KEHUH.
B) Ilpu ycTtanocTHOM Harpy>KeHHH.

4. Kakue Mpu4YuHbI MOTYT BBI3BAaTh «3BE3J0YHBIN» U3JI0M?
A) TekcTtypa maTepuana.
b) HeoaHOpOIHOCTh XMMUYECKOTO COCTABA.
B) Bricokast CKOpOCTh Harpy>keHHsl.

5. Kakue npruunHbI MOTYT BBI3BaTh BOJIOKHUCTO-IIOJIOCYATHIN U3JIOM?
A) Tekctypa marepuana.
b) HeolHOpOIHOCTh XUMUYECKOTO COCTABA.
B) Bricokast ckopoCcTh Harpys>keHusl.

3. Tema. «Pa3pyuieHue nNpu OTHOKPATHOM HATPYKEHU I

1. AycreHnuTHas cTanp pU KOMHATHOW TEMIIEpaType pa3pylaeTcs BsI3ko. MoxeT au

OHa IIPU HU3KOU TeMIlepaType pa3pyuuTcs:
A) Bs13K0?
b) Bsizko-xpynko?
B) no cMmemanHoMy MexaHU3My?

2. C ueM CBSI3aHHO paccpeOTOYEHHOE pa3pyIlIeHue CTaau?
A) C pa3pylieHreM B HHTEpBaJie BSI3KO-XPYIKOIO Mepexo/ia.

b) C HeogHOpOAHOCTHIO pactipesiesieHneM (PeppuTo-nepIuTHON CTPYKTYPHI.

3. AycTeHuTHas CTajlb pa3pyllaeTcss MO MEXaHU3MY MEX3E€PEHHOI0 XPYIKOro

paspyuiennsi. MOXHO 1 U3BMEHUTHh MEXaHU3M Pa3pyIICHU,
A) mponedhopmMupoBaB ctaib?
b) u3MeHHUB CKOPOCTh HArPY>KEHUS?
B) u3MenuB ToniuHy 00pasia.

4. Kakue nmpuyuHbl MOTYT BBI3BaTh KAMHEBUIHBIN U3JIOM CTaju?
A) bonbiioe Koau4ecTBO MpUMecel B CTaju.
b) Ileperpes cranu npu TO.
B) Ilepexor ctamu ipu TO.

5. C 4yem cBs3aHa BbICOKas MacTUYHOCTh MeTaiioB ¢ ['T[K pemrerkoit?

A) C Hanuuriem 00JBIIOT0 KOJUYECTBA TUIOCKOCTEN CKOJIBKEHUSI.
b) C ni10THOM yIIakoBKOM PELIETKH.

B) C mHanuumem OONBIIOTO KOJUYECTBA HETMEPECEKAIONIUXCS

CKOJIbKCHMUS.

IJIOCKOCTEN



4. Tema: «Makpodpakrorpadpuiecknii aHaJIU3 YCTAJTOCTHBIX U3JI0MOB)

1. IIpenenom BEIHOCIMBOCTH (YCTaJIOCTH) Ha3bIBAIOT. . .
A) HampspKeHue, TpH KOTOPOM MaTepHasl BBIACPKMBACT 3alaHHOE YHCIIO
ITUKJIOB HATPYKCHUS
b) MaKCUMaJbHOE HAMNpsDKEHWE IHUKJIA, TPH KOTOPOM  Marepuai
BBIJICP)KMBAET OIPEIEICHHOE YHUCIIO IUKIIOB HarpyxeHus (0azy) 0e3 pa3pyiieHus
B) mampspkeHue, Mo JOCTHKEHUE KOTOPOTO MMPOUCXOAUT pa3pyIICHHE.

2. YKaXWTe BUJI U3JIOMA, PU KOTOPOM Ha €ro MOBEPXHOCTH B 00JIACTH pa3pyILICHHUS
BU/IHBI JIBE 30HBI:
A) MHTEPKPUCTAJUIUTHBIA XPYTTKUM
b) Bs3kuit
B) ycranocTHblil.

3. Kak BausieT HAaHOCTPYKTYPUPOBAaHUE HA MIPEIEI yCTAIOCTH MaTepuana’?
A) IOBBIIIAET MIPEAEN YCTAIOCTH
b) cHmxkaeT npenen ycraaocTu
B) He BiusieT Ha npenen yCTaloCTH.

4. B yeM nposBIIAETCS CTAAUNHOCTD YCTAJIOCTHOTO pa3pylIeHUs?
A) B 00pa30BaHMM YCTaJIOCTHBIX 30H Ha MOBEPXHOCTHU U3JIOMA.
b) B KonuyecTBE UMKIOB HAarpyXeHuss 10 oOpa3oBaHMsI TpPEIIUHbI WU
KOJIMYECTBE LIMKJIOB HA €€ PaCIpPOCTPaHEHHE.
B) cTaguiiHOCTB yCTaI0CTHOIO pa3pyLIEHUs OTCYTCTBYET.

5. C gyem cBsizaHO 00pa3oOBaHHME NUKIMYECKOW TJIACTUYECKON 30HBI y BEPUIUHBI
TPEUIUHBI?
A) ¢ oOpaTHOI MIaCTUYECKOH JaePopMaIiuei.
b) ¢ u3aMeHeHneM JIOKaTbHOTO HAIPSKEHHOTO COCTOSTHUS MaTepuiIa.
B) ¢ muknmnyeckuMu Harpy3Kamm.

Kpurtepumu onenku:

- OIICHKA «3a4YTEHO» BBICTABJISETCS CTYACHTY, €CIIM TPABUILHO OTBEUEHO OoJiee, ueM
Ha 40 % BoOmpoCoB;

- OLICHKA «HE 3a4YT€HO» BBICTABIISIETCS CTYACHTY, €CIIM TPAaBUIBHO OTBEUYEHO MEHEE,
yeM Ha 40 % BOMpPOCOB..

10. OOpa3zoBaTesibHbIe TEXHOJOTMH M MeTOAMYECKHE YKA3aHUsl 10
OCBOCHHMIO TMCUMILINHBI (Y4e0HOro Kypca)
[Ipn wu3yueHnn Kypca «3aKOHOMEPHOCTH pa3pyLIEHUs METAUIMYECKUX
MaTepHaJIOB MPHU Pa3IMYHBIX BUJAX HArPY>KEHUS» HCHOJB3YIOTCS CIEIYIOIINE
00pa3oBaTeIbHbIE TEXHOJIOTHU:



- TEXHOJIOTHH TPAJAUIIMOHHOTO 00y4YeHus: B (hopMe JIEKIIUI M CaMOCTOSTEIHHOM
paboThI CTYJICHTOB;

-MH(POPMAIIMOHHBIE TEXHOJOTHUU (BU3yaJbHBIE JIEKIIMM C HCIOIH30BAHUEM
IPE3eHTAIIMOHHOTO METo/1a O0y4EHNUs).

- WH(POPMAIMOHHBIE TEXHOJIOTHU — TPEJIararoT MCIOJb30BaHUE KOMITBIOTEpA
BO BpeMs IPOBEICHUSI MPAKTHYCCKUX 3aHSATHH.



11. Y4yeOHO-MeTOANYECKOE

AUCUMILTHHBI (Y4e0HOr0 Kypca)

11.1. O0s3aTesibHAS JIUTEPATYPA

UH(POPMALIMOHHOE

odecreueHue

Ne bubnmuorpaduueckoe onucanue Tun (yueOHUK, yueOHOE KonnyecTBo B
/T nocobue, yaeOHo- oubnmoreke
METONYECKOE TIOCOOHE, (caiiT)
MPaKTUKYM, JIp.)
1 [ynses B. II. ChneuuanbeHblii pa3naen YuebOHoe 1mocodue ObC "Jlanp"
MEXaHUKH [DIIEKTPOHHBIN pecypc]
nedopManuu U pa3pylieHHe CTalbHBIX
uznenuit : yue6. mocoodue / B. I1. I'ymsies.
- Cankr-IlerepOypr : Jlanp, 2017. - 232
c. : wmr - (Y4eOHUKH JJsi BY30B.
CrneuuanbHas nureparypa). - ISBN 978-
5-8114-2672-0.
2 @unaro 0. E. BBenenue B MexaHUKY YuebHoe 1mocodue SBbC "Jlanp"

MaTepuaioB u KOHCTPYKLMH
[DnexTpoHHBI pecypc] : yueb. mocodue /
0. E. ®unaros. - Cankr-IlerepOypr :
Jlans, 2017. - 320 c. : un. - (YueOHUKH
utsi By30B. CrienialibHasi TuTeparypa). -
ISBN 978-5-8114-2530-3.

11.2. JlomoyiHMTe/IbHASL JMTEPAaTypa M Yy4eOHble MaTepuajbl (ayauo-,
BU/1€OIIOCO0US U JP.)

Tun (y4eOHUK,
y4eOHoe nmocodue,

yueOHo-
MeTonYecKoe Kommiecto

Ne Bbubaunorpapuyeckoe onucanue nocooue B

n/m ’ oubamorexe
NMPaKTHKYM, (caii)
ayauo-,
BHI€0MOCO0HUS H
Jp.)

1 (3aiines FO. B. Mexanuka paspymenus msi| YdyeOHoe mocoOue 3bC

cTpoutenie [DNeKTpOHHBIA pecypc| yue0. "ZNANIUM.
nocobue / 1O. B. 3aiines, I'. O. OkonpHuKOBa, B. COM"
B. JlopkuHn. - 2-e u3g., ucnp. u gon. - Mocksa :
UH®PA-M, 2017. - 216 c. : un. - (Beiciee
obpazoBanue. bakamaBpuar). - ISBN 978-5-16-
011824-6.

2 |benxkun II. H. Mexannyeckue CBOMCTBa,| YueOHOe ImocodOue OBC
NPOYHOCTh W pa3pylleHHe TBEPABIX  TeN «IPRbooks»

[DnekTponHbIN pecypce] : yueO. mocobme / I1. H.




benkun. - CaparoB: By3oBckoe o0Opa3oBanue,
2013. - 196 c.

beryn II. W. IlpuknagHas  MeEXaHUKa
[OnexTpoHHbIN pecypc] : yuebnuk / I1. U. berys,
O. I1. Kopmununpia. - U3a. 2-e, nepepab. u AorL.
(37IeKTpOHHOE). - Cankrt-IlerepOypr
[Momurexuuka, 2016. - 463 c. : wi. - (YueOHHUK
Juig By30B). - ISBN 978-5-7325-1089-8.

MonotaukoB B. . Teopus ynpyroctu wu
IUTACTUYHOCTH [DNEeKTpOHHBIM pecypce]| : yueO.
mocooue / B. 5. MomotaukoB, A. A.
MonotaukoBa. - Cankt-IletepOypr : Jlanb, 2017.
- 532 c¢. : wun - (YueGHUKH Ui BY3O0B.
CrenmanbHas nurteparypa). - ISBN 978-5-8114-
2603-4.

Knesuos I'. B. ®uszuka u MexaHuUKa pa3pyLICHUS
[DnekTpoHHbIl pecypc] : OCHOBBI JAMArHOCTUKU
paspylIeHUs] METAJUTMUYECKUX MaTepuajoB: 3JEKTPOH.
yuebnuk / I'. B. Knesmos, H. A. Knesmnosa, O. A.
®posioBa ; TI'Y. - TI'Y. - Toaparmu : TI'Y, 2014. -
264 c. : . - bubauorp.: B koHue ria. - ISBN 978-5-
8259-0797-0

COI'JTACOBAHO
JupexTop Hay4dHOU OMOIMOTEKN

YueOHUK JIJ1s1 BY30B 9bC
«IPRbooks»
VyeOHUK. OBbC "Jlaup"
)IICKTPOHHBIN yueOHUK | Pemozuropuit
Ty
A.M. AcaeBa

(noonucw)

« » 20 .
MII

(H.0. ©amunus)




11.3. Ilepeuenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM

cetn "UnTepHer"

UccnenoBano B Poccum [DNEKTpOHHBIM peCypc]: MHOTONPEAMET. HAyY.

KypH. / Mock. (u3.-TeXxH. UH-T. — OIJIEKTPOH. XYypH. — JlonronpymaHblii:
M®TH, 1998 — Pexum noctyna K *KypH.: http://zhurnal. mipt.rssi.ru.

WebofScience[ nekTpoHHBIN pecypc] : MYJIbTHIMCIUTITHHAPHAS
pedepatuBHas 0Oa3a mannbix. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum nocryma : apps.webofknowledge.com. — 3arn. ¢ skpana. — f3. pyc.,
aHTIL.

Scopus[DnexkTpoHHbIli  pecypc] . pedepatuBHas  0a3za  JaHHBIX.
— Netherlands: Elsevier, 2004— . — Pexxum nmoctyma : scopus.com. — 3ari.
3KpaHa. — f3. pyc., aHri.

Elibrary[OnexTponnslii pecypc| : HaydHas 3JIEKTpOHHas OuOIMOoTeKa. —
Mockga : HOB, 2000—- . — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — 3.
pyc., aHr.

SpringerLink[3nexkTpoHHbIN pecypc] ; [6aza JTAHHBIX |.
— Switzerland: SpringerNature, 1842— . — Pexxum nocryna : link.springer.com.
— 3ari. ¢ 9kpaHa. — SI3. aHrII.

ScienceDirect[ 9neKTpoHHBIH pecypc] : KOJUIGKIUS DJIEKTPOHHBIX KHUT
uznarenbcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexkum moctyna :
sciencedirect.com. — 3ari. ¢ skpana. — f3. aHrm.

Cambridgeuniversitypress[ DIIeKTpOHHBIN pecypc]| : KypHalIbl H3AaTEIbCTBA.

— Cambridge: Cambridgeuniversitypress, 2018 . — Pexum pgocrymna
cambridge.org. — 3ari. ¢ 3kpaHa. — S3. aHTJL.

NEICON[OnekTpoHHblld pecypc| : D3JEKTpOHHAas HHPOpMauus :@ apXuB
Hay4HbIX XypHaioB. — MockBa : HOMKOH, 2002—- . — Pexxum pocryma :

neicon.ru/resources/archive. — 3ari. ¢ skpana. — f3. pyc., aHII.

11.4. IlepeyeHb NPOrpaMMHOI0 O00ecIIeYeHUsA

Ne HaumenoBanue I1O KouaunyecTBo PexBu3uThI 10r0BOpa (1aTa,
n/n JINIEH3U I HOMeEp, CPOK AeiCTBUA)

1. | Windows: 1398 noroBop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL CPOK JIEHCTBHSI — O€CCPOYHO;
Acdmc KOHTpakT Ne 1653 ot 14.12.2018,

CPOK JICHCTBHS — O€CCPOYHO

2. | Office Standard: 1398 koHTpakT Ne 727 or 20.07.2016,
Office Stdandard 2016 Russian CPOK JeiCTBHS — OECCPOUHO;

OLP NL AcademicEdition noroBop Ne 757 ot 04.07.2018,
CPOK JIEHUCTBHSI — OECCPOUHO



http://zhurnal.mipt.rssi.ru

11.5. Onucanme MaTepHAIbLHO-TEXHHMYECKON 0a3bl, HEOOXOAUMON ISl

OCyIIeCTBJICHHS 00pa30BaTEJILHOTO Mpoliecca Mo JMCHUILIHHE (MOTYJIIO)

HaumenoBanue
000py10BaAHHBIX =
yueOHbIX KAaOUHETOB, . ~ o
Jaboparopui, PaxTieckuit % 2 =
aapec yueOHbIX 2 =
Ne MACTEPCKUX M Ap. IlepeyeHb OCHOBHOIO = S 2
n/n 00BEeKTOB I o0opynoBaHust KaﬁnHeTOB’u g 2 =
Jadoparopuid, e = S
NpOBe/leHus! = =
MAaCTEPCKUX U Ap. | = <z S
NPAaKTHYECKUX U S
J1200paTOPHBIX =
3aHATHH
KoMmnploTepHbIll  KJ1acc. 445020,
YuebHas ayauTopus JUis r. TonbsrTy,
MPOBEACHUS 3aHATHI [{eHTpasIbHBIN
JIEKLIHOHHOTO THUIA. paiioH,
YueOHast ayauTopus Iist yia. benopycckas, 1.
[IPOBEICHUS 3aHTHHCTOIBI yueHnueckue|16-B, noszunusa 1mo
CEMHHApPCKOro Tuna.aByxmectuoie , cToiblTTI Ne 1, 2 atax
YueOHas ayAUTOpUS IIsAlyYeHHUYECKHE, cron(E-214)
[IPOBEICHUS KOMIIBIOTEPHBIN,  CTOJ
mabopaTopHbIX  paboT.MPEenoaaBaTENbCKHA,
YuebHnas ayautopust misilIK, JIOCKAQ)|
1 [KypcoBoro TPEXCEKLMOHHAs 75,9 3
[IPOEKTUPOBAHUS ayauTopHas (MenoBas),
(BBITIOJIHEHUSI KYPCOBBIX/CTY
pabor). Y4eOHasmpeno aBaTeIbCKHi,
Ay AUTOpUS JUIS[IPOEKTOP
[IPOBEJCHUS TPYNIOBBIXMYJIBTUMEAUNHBIN ,9Kpa)
151 WHAUBUAYAIbHBIXH JUIS IPOEKTOpa, TyMOa
KOHCYJIbTallui YueOHasBbIKaTHAs
Ay AUTOpUS JUIST
MPOBENCHUS 3aHATHI
TEKYILLEro KOHTPOJs M|
[TPOMEKYTOUHON
aTTECTallUU.
JlaGoparopus Cronbl yuennueckued45020, r. Toapsrt 21,5 20
"TepmooOpaboTka IBYXMECTHBIE, CTOJIH,
MaTepraioB” npenoaaBaTeNbCckuil,  |ya. benopycckas, 1
CTYJ 4, TJIaBHBIN
2 [-111 [penoaaBaTeIbCKU,  |[KOpIIyC,  MO3ULUS
mocka aynutopHasmo TII Ne 38, 1
(MenoBas), neun,prax (I-111)
TBEPJOMEDHI,
TepMOIIaphl, CTaHOK|
[MOJIMPOBAJIbLHBIN
Cronst  yuenmnueckue,445020,
[Tomemenue JUISICTYJIbS.  ydeHHUYEeCKHue, . TonpATTH,
3 lcamocTosTenbHoIt [IK ¢ BeIXOZOM B ceTh|lIeHTpasIbHBIN P-H, 84.8 16
pa0oThl oOyyaronuxcsi |[MHTepHeT yi1. benopycckas,
11.14, TO3uIHS 110




HaunmenoBanue

000py10BaAHHBIX =
yueOHbIX KAONHETOB, . ~ o
. DakTHYeCKU I = e =
Jaboparopuii, - 2
ajgpec yueOHbIX 2 5z
Ne MacTtepckux u ap. | IllepeyeHb 0CHOBHOTO = g =2
Ka0OMHETOB, s - =
n/n 00bEeKTOB ISl 000opyI0BaHUA . =f = T
Jadoparopuii, S = o
npoBeJeHus = S
MACTePCKUX U Ap. | = Z S
NPAKTHYECKUX U S
J1a00paTOPHBIX =
3aHATHH
TII Ne 48, 4 stax
(I"-401)
Cromnbl-napTsl
JIBYXMECTHBIE, CTYJIbS,
CTOJ
MpenoaaBaTebCKUii-,
CTYJ 445020,
npenojaBaTenbckuii,  [r.TonpsaTTH, YyiI.
A [Tomernienue ass nepeABMKHasA qocka, |benopycckas, .14 109
b

CaMOCTOSITEIIbHON
paboThl 00yJArOIINXCS

9KpaH, MpoLeccop,
IIPOEKTOP,
KOMITBIOTEPHBIE CTOJBI,
KOMITBIOTEPHI JIst
CTYJEHTOB C BBIXOJIOM
B CE€Tb UHTEPHET,
KOMITBIOTEP
IIpenogaBaTels.

[", mo3umus o TII
No 14, 4 srax (-
409)




