MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

Bl .0.20 AOKYMEHT NOAMNUCAH

(undexc oucyuniumvl) SNEKTPOHHOW NOAMMCHIO

puit BaneHTuHoBHY
29.08.2025 70 20.08.2026

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

KoHcTpyKIIHOHHOE MaTepHaIOBedeHUEe

(HaumeHosanue OUCYUNIUHDBL)

110 HalIpaBJICHUIO IOATOTOBKHU
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

HaIpaBJIEHHOCTH (TIPOdUIIB)
[{udpoBbie TEXHOJIOTHH B JIEKTPOIHEPTETHKE

®dopma o0yueHus: Ounast
I'on Habopa: 2026
O6mras Tpynoemkoctsb: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 1

dopmMa KOHTPOJIA 3a4eT Hroro
Buj 3ansiTuit
Jlexuun 16 16
JlaGopartopHbie 16 16
[IpakTnueckue 16 16
PykoB0OJCTBO: KypcoBbie paboThl (poekThi) / PT'P
IIpoMexyTouHas aTTecTalus 0,25 0,25
KonTaktHas pabora 48 25 48,25
CamocrositenbHas paboTa 95,75 95,75
KonTposnb
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
noueHt kadenpst HMuM, x.1.H. TroppkoB M.H.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

npodeccop kad. «COMIAuPIl», a.1.1H., nonent Knesuosa H.A.

(OondicHocmb, yueHoe 36anue, cmenens, Pamuaus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

. OtcyTcTBYET

Peniensent

(OondicHocmb, yueHoe 36anue, cmenets, Pamuaus 1.0.)

PaGouas mporpamma aucuMIminHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
13.03.02 DnexTpoIHEepreTHKa U ANEKTPOTEXHUKA

Cpok neiicTBus padoueii mporpaMMepl AucuUIIMHBI 10 «01» cenTsiops 2030r.

COI''TACOBAHO
3aBenyromuii kadeapoit « IIeKTpocHAOKEHUE U ITIEKTPOTEXHUKAY

« » 20 T. B.B. Baxuuna
(noonucv) (H1.0. Damunus)

YTBEPXIEHO

Ha 3acenannn xadenpsr « COMIuPII»

(mpotokon 3acemanust Ne 1 ot «03» centsiopst 2025r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb ocBOEHUS TUCHUIUIMHBI — (OPMHUPOBAHUE Y CTYJCHTOB CUCTEMHOTO MPECTABICHUS O
¢u3nyeckoil TpUpoJIe W CBOWCTBAX MAaTepualioB, a TakKXKe CIOCOOOB HM3MEHEHHS CBOWMCTB
MaTepHaoB i 3PPEKTUBHOTO HCIIOJIL30BAHHS B TEXHUKE.

OcHoBHbIE 337]a4l AUCLIUILIIUHBI.

-[IOJIyYUTh 3HAHUS O PA3JIMUYHBIX YPOBHAX CTPYKTYPbl MaTepUaJIOB, CBOWCTBAX MATEPHUAIOB,
0 TIOCIIEI0BATENLHOCTH (POPMHUPOBAHUS CTPYKTYPHI M CBOWCTB MaT€pPHajIoB B 3aBUCHMOCTH OT BHJIA
BHEIIIHET0 BO3JICHCTBUSA, O IPUHIIMIIAX KJIACCU(PUKALUN U MAPKHUPOBKU MATEPUAJIOB.

- NpUOOpPECTH YMEHHUS IO OIPENEICHHUIO CTPYKTYPHBIX COCTABIISIOIIMX MAaTE€pUANIOB, HX
MEXaHUYECKUX CBOWCTB, HA3HAUEHHUIO PEKUMOB TEPMUYECKUX U XMMHUKO-TEPMHUECKUX 00pabOTOK,
10 BBIOOpPY MaTepHajoB U CIIOCOOOB MpPUIaHUS HEOOXOIUMBIX CBOMCTB JJISi KOHKPETHBIX YCIOBUH
JKCIUTyaTaluy.

- BBIPa0OTaTh HABBIKM aHAJIHM3a JIUWArpaMM COCTOSIHHUS CIUIAaBOB, MHKPOCKOIMHYECKOTO
aHajiu3a CTPYKTYPHI, ONpPE/EIeHUs] MEXaHUUECKUX XapaKTePUCTUK, TPOBEACHUS TEXHOJIOIMUECKUX
orepanuil TepMu4YeCcKX 00pabOTOK, NCIIOJIb30BAHUS CIIPABOYHOMN JIUTEPATYPHI.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCIMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHWUU KOTOPBIX OasupyeTcs NaHHas IUCIUTLIMHA:
(bu3uKa, XUMUSL.

JIMCIMITIMHBL ¥ TPAKTHKH, JUISI KOTOPBIX OCBOCHUE JaHHOW JUCHUIUIMHBI HEOOXOIMMO KaK
npeauecTBytomee: "DIEKTPOTEXHUYECKUE MaTepuanbl’, "DIEeKTpUYecKue MalllWHbl U IpPHUBOJ
"bezonacHocTh ku3HeAEATENbHOCTH", "COBpeMEHHbIE SHEPreTUYECKHE CHUCTEMBI U DJIEKTPOHHbIE
npeoOpaszoBarenu’’, "DIIEKTPOMArHUTHBIE U 3JIEKTPOMEXAHWYECKHE IIEPEXOJHBbIE MPOILECChl B
AIIEKTPOIHEPTETUYECKUX cUcTeMax".

3. Ilnanupyembie pe3yJibTaThl 00y4YeHUs

®opmupyemMbie U HNuaukaropsl
KOHTPOJIUpYyeMble AOCTUKEHH S IInanupyemble pe3yJbTaThl
KOMIEeTEeHIIUH KOMMeTeHIUI 00y4eHHs
(K0oJl 1 HAMEHOBaHUE) (K0J1 1 HAaMEHOBaHUE)

OIIK-5 OIIK-5.3. HpOeKTpreT 3HaTh: OCHOBHEBIE KJIACCHI COBPEMCHHBIX
CrocoGen ACIIONL30BATE TEeXHOJIOTHUYECKHE MPOLIECCHI KOHCprKIIPIOHHL{X MaTepuaioB, CTPOCHUC
CBOMCTBA KOHCTPYKUMOHHBIX W | CO3AAHHA  MATC€pUajloB W - HX MaTepHajoB, CBOICTBA U UX
IEKTPOTEXHHYECKHX 06pa6OTKI/I C LEJBI0 TOCTUKEHUS XapaKTECPpUCTUKH, MCTOJAbI UCCIICAOBAHUA
MaTepHAIOB B pacuerax Tpe6yeMoro YPOBHs q)I/I?)I/IKO' KOHCTPYKIIMOHHBIX MAaTCPUAJIOB
S " pexuvoB | XHMHUECKHX CBOMCTB YMeTh: BEIOMpaeT KOHCTPYKIIMOHHBIE
OGLEKTOB 1T Oq)eCCPIOHaHBHOﬁ MaTepHralibl B COOTBETCTBHUU C Tp€6y€MI)IMI/I
HeﬂTeHBHOCTIf XapakKTCPpUCTUKAMU [JId UCTIOJIb30BAHUS B

obnacTu mpodeccuoHaIbHOH NeATENTbHOCTH

BrnaneTs: HaBBIKAMH HCTIOJIB30BAHUS
CBOMCTB KOHCTPYKITHOHHBIX U
ANIEKTPOTEXHIMUYECKUX MaTepPHajIOB, METOIOB
HCCIIETOBaHNUSA KOHCTPYKIIMOHHBIX
MaTepHUaloB B pacyeTax HapaMeTpoB U
PEeKMMOB 00BbEKTOB PO eccHOHAIBLHOM
JIeSITEIbHOCTH




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMbI TEKYLIETO

Cxema pacyera UTOroBoro 6ajia
Texymuil pedTHUHT (Bce 3aHATHSA M MPOMEXYTOuHble TecThl) +bamnel 3a mocemaemocts (10 OamioB MakcuMmanbHO) + Pe3ynbraT UTOroBOro

TECTA N BCC ACIUTCA HA 2

Bup yuyeonoii | HammenoBanue TeM 3aHATHIA Oo0bem, HNuTepakTu KOHTPOJIs
Monayasb (pa3aea) N Cemectp banabl
padoThI (y4eOHoii paboThI) 4. B, 4. (HauMeHOBaHHUe
OLICHOYHOI'0OCPEACTBA)
1. Kpucranauueckoe Jlex Tema 1. Kpucraminueckoe 1 6 3amura 1a00paTOPHBIX
CTpoeHHe TBepAbIX Ten. |JIab CTPOEHHE TBEPABIX TeN. THIIbI 6 15 U TIPAKTHYECKUX padoT
HedexTs IIp CBsI3€H B KpHUCTaJlIax 6 15
KPUCTAJIINYECKOTO Cp Tema 2. JledexTsl 32
CTPOCHHS U UX BIUSHUE KpUCTAJJINYECKOTO CTPOEHUS
Ha CBOWMCTBA KPUCTAJIOB
2. MexaHuueckue u Jlex Tewma 3. 1 6 3amuTa 1a60paTOPHBIX
¢duznyeckue cBoicTBa JIa0 Mexanudeckue u puznyeckue 6 15 U IPaKTUYECKUX padboT
IIp CBOICTBa 6 15
Cp 32
3. DnexTporexHuueckue | Jlek Tema 14. 1 4 3aiuTa 1a00paTOPHBIX
marepuaibl. O6mactu ux | Jlad DNEKTPOTEXHUUECKUE 4 15 U TPaKTHYECKUX padoT
IPUMEHEHHUS IIp MaTepuabl 4 15
Cp Tema 15. Marepuainsl ¢ 31,75
0COOBIMH MarHUTHBIMHU
CBOMCTBAMHU
[Tocemaemocth 1 10
IT1A 0,25 100 Hrtoroserii TecT
HToro: 144




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU
B Hacrosiem Kypce UCHOIb3YIOTCS CIISAYIONHE 00pa30BaTeIbHbIC TEXHOIOTHH:

1.TexHonorust TpaauIIMOHHOTO 00y4YeHHs B hopMe JIEKIHii, TaO0PaTOPHBIX U MPAKTUYECKUX
pabor.

2. nTepakTUBHbIE TEXHOJOTUHU C MCIOJIb30BAaHUEM MPE3CHTALMOHHOTO MeTo/la 00y4eHus,
METO/1a aHaJIM3a KOHKPETHBIX CUTYAIUH JICKIUN-0ece1 U JIEKIHM C 3JIEMEHTaMU JTUCKYCCHUU.

6. MeTonuyeckue yKa3aHusi 10 OCBOEHUIO TUCHMIIUHBI

[Ipy moAroToBKE K 3aHATUSM, TEKyLIIEMY KOHTPOJIO M IPOMEXKYTOYHOH aTTECTAllUH
CTYACHTBI MOTYT BOCHOJIB30BATHCS AIEKTPOHHON OnbimmoTekoit BY3a, momyunts qoctyn K yaeOHO-
METOJIMYECKHM MaTepHuaiaM Kak OuOmmorexkun BY3a, Tak M MHBIX 3JEKTPOHHBIX OMOIMOTEYHBIX
cucreM. [Ipu HE0OXOAUMOCTH CTYJEHTHI MOTYT B3STh JTUTEpPATypy Ha Kadeape i Ha abOHEeMeHTe
BY30BCKOW OMOJIMOTEKH B IEYaTHOM BHJIE, & TAK)KE BOCIIOJIF30BATHCS YUTAIBHBIMU 3aJIaMU.

[Tpu moaroTOBKE K 1a00PATOPHBIM 3aHATHUSIM CTYIIEHT JOJDKEH:

- U3YYUTh TEOPUIO MO TeMe J1abopaTopHON pabOThI, MUCIONB3ysd KOHCHEKT JEKIHUH H/HWIH
PEKOMEHAYEMYIO TEXHUYECKYIO JTUTEPATypy;

- 03HAKOMHTBCSI C METOAMKOH BBHIOIHEHUS pabOTHI;

- 03HaKOMHTBCSI C BOIPOCAMH ISl MMPOPAOOTKH K JIaOOpaTopHOW paboTe U OBITH TOTOBBIM
OTBETHTH Ha HUX BO BPEMsi COOECEIOBaHUSI C TIPETIOIaBATENIEM 110 UTOTaM BBIIIOJIHEHHS PaOOTHI.

JlMaKTHYeCKUe €MHULIBI, TIPEAYCMOTPEHHBIE pabodeill mporpaMMol Ha CaMOCTOSTEIIEHYIO
npopaboTKy, JOJDKHBI OBITh W3y4YeHBl CTYACHTAMH B XOJ€ CaMOCTOSTENbHOW paboTel. B xome
CaMOCTOSITENIFHOW pabOThl KX CTYIEHT OOs3aH MPOYUTATH OCHOBHYIO M IO BO3MOKHOCTH
JIONOJTHUTEIBHYIO JIUTEPATypy MO U3ydaeMOU TeMe, JJONOJIHUTh KOHCIIEKTHI JICKIIUH HEeOCTAIOIHM
MaTepHajioM, BBIITHUCKAMH M3 PEKOMEHIOBAaHHBIX MEPBOUCTOYHUKOB. KoHCIeKTHpOBaHue Hanboiee
CJIOKHBIE JJI1 TOHMMAaHUS TEeMbl HEOOXOJMMO COYeTaTh C IOJYYEHHEM IHCbMEHHBIX, a IpHU
BO3MOYXHOCTH, ¥ OYHBIX YCTHBIX KOHCYJIBTAIIUH MPETIO1aBaTels.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 OIIK-5 Tecmoesvie 3a0anuss Ne 1 - 521
Bonpocul k 3auemy Ne | - 44

7.2. TunoBble 3aJaHUS1 U1 UHbIE MAaTepPUAJIbl, He00X0IMMBbIe VIl TEKYLIEero KOHTPOJIs
7.2.1. OT4eT no JadopaTopHoii padoTte

Otuét o nabopaTopHOil paboTe BHIMOIHACTCS B PYKOIIHCHOM BHUJIE.

CryneHTbl UMEIOT MpaBo OQOPMIIATH OTYET KAaK B PYKOIMCHOM BapHaHTE, TaK M
UCIIOJIb30BaTh AJis opopmiieHus u neyatu O9BM u MOVY.

IIpu odopmieHun oTyéra B NEUATHOM BHUJAE KEJNATEIbHO COONIIOJATh CIEIYIOIUe
TpeboBaHus. {15 3aroyIoBKOB: MOMYXKUPHBIN 1pudT, 14 0T, HeHTpupoBaHHbIH. [l OCHOBHOIrO
TEKCTa: HeXKUPHbIM wpudt, 14 0T, BeIpaBHUBaHUE MO mMpuHe. Bo Becex cinywasx tun mpudra —
Times New Roman, otctyn a63ama 1.25 cm, noxyTopHBIi MeXaycTpouHbIi nHTepBai. [lomns: neBoe
— 3 cMm, mpaBoe — 1 cM, BepXHEe U HIKHEE — 2 CM.

Otuét popMupyercs B CleayOIIEM MOPSAKE:

1. TuTynbpHBIHA JUCT.

TutynbHblll 1HCT OoQOpMISIETCST B COOTBETCTBHMM C 00pa3noM (cM. cTp. 3 JaHHOIO
JIOKYMEHTA).

2. Lenb paGoThl.

Ienb paGoTHI MOKA3bIBAET, /Ul YETO BHINOIHAETCS padoTa, HampuUMep, JUIs NOTYYeHUs WU
3aKpeIICHUS KAKUX HABBIKOB, U3YUYEHUS KAKUX SIBJICHUI, 3aKOHOB U T.II.

3. OCHOBHBIE TEOPETUUYECKHE MOJOKEHHUS.

B pazgene nmpuBOOUTCS KpaTKOE ONMCAHUE HMCCIEAYEMBIX SIBICHHH (C WILIIOCTPALUSIMU,
TabJIMLlaMu, CXeMaMM, rpauKkaMiu), OCHOBHBIE TEOPETHUYECKHE IOJOXKEHUS (B TOM 4YHCIE —
MaTeMaTUYeCKU armapar, OMUCHIBAIOLIUN HCCIIEyEMbIE SIBICHUS), CXEMbl U3MEPEHUI, CBEIEHUS
00 HCIONB3yeMOM MpHU MPOBEACHUU pabOTHI J1a00OpPaTOPHOM OOOpPYAOBAHUH, OMKUCAHUE MOJCIIEH,
METO/IOB M aJITOPUTMOB, HEOOXOUMBIX Ui 00paOOTKU MOTYYEHHBIX JTAHHBIX.

4. DKcnepuMeHTalIbHbIE PE3yIbTaTHI.
IIpuBosATCS DKCIIEPUMEHTAIbHBIE JAHHBIE, B TOM YHUCIIE PE3YJIbTaThl PACUETOB.
5. BrBogBI

OneHuBaeTcs CTENEeHb COOTBETCTBHUS MOYYEHHBIX PE3YJIbTaTOB PACY€TOB U SKCIIEPUMEHTOB
C TEOPETHYECKUMH JaHHBIMU. JaeTcsi 0ObsCHEHUE MOJIyYEHHBIX B XOJ€ paboThl 3aBUCUMOCTEH U
pe3yJIbTaTOB.



O6pa3zer; opopMIleHHs TUTYJIBHOTO JIUCTA OTYETA IO JJabopaTopHOil paboTe

MHMHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS
POCCUIICKOH ®EJEPAIINN
TOJBATTUHCKUNA T'OCYJJAPCTBEHHBIY YHUBEPCUTET

Ka(bezlpa ((HaHOTCXHOJIOFI/II/I, MAaTCPpUAIIOBCACHHUC 1 MCXAaHHUKaA»

OTYET
1o stabopatopHoit pabote Ne
no nucuurinHe «KOHCTPYKIIMOHHOE MaTEpUATIOBEICHUE)

TEMA: HAUMEHOBAHHE TEMbBI

Crynent(xa) rp. 0000 HBanos 1.N.

[IpenonaBarens HBanos N.N.

Tompsartu 20

Kpurepun oneHku:
- 3 Oayura 3a MpaBUIIHHO BBHITIOJTHEHHBIA OTYET.
- 3 Gayuta o pe3ysbTaTaM TecTa 1o Teme JabopaTOpHO paboThI

7.2.2. TecTsl 115 1a00paTOPHBIX padoT
JlaGopatopHas pabota 1. ATOMHO-KpUCTAJUINYECKOE CTPOSHHE
1. K c10%HBIM KpUCTAIIINYECKUM pEIIETKaM OTHOCAT

1) kpucTamIM4ecKue KyOM4ecKue pemeTku
2) pemieTky ¢ OOIBIIUM KOJMYECTBOM aTOMOB

3) pemieTku, y KOTOPBIX Ha JIOJIO DJIEMEHTAPHOMN STYCHKH MPUXOAUTCS 00Jiee OHOTO aToMa



4) pemeTKy, y KOTOPBIX Ha JOJI0 SJIEMEHTAPHOU SYEHKHU MPUXOAUTCS OJUH aTOM

2. BeiGepute cooTBeTcTBYIOIME XapakTepuctuku A I'LIK-pemetku
l)a=b=c;a=p=y=90°%K=12; k=0,74
2)a=b=c;a#pB=7y=90° K=_8; x=0,68
a=b#c,a=p=y; I=12;k=0,74

Aa=b#c,a=B=y;, K=12;k=0,56

3. Ykaxute 0003HaYCHUS TUIOCKOCTH B MHAEKCaX Muiiepa

! 1) (210)

y 2) (101)

o 3) (011)

;;{*“"f ,;/ 4) (110)
1

e

4. Ykaxute Muaaexkcel Muiepa 1jis HarpaBiaeHUs
1) [112]
2) [221]
. 3) [212]
I S 4) [121]

5. CBOICTBO, 3aKJIIOYAIONIEECs] B HEOJHOPOJHOCTH CBOWMCTB MaTepuanga B pPa3IWYHBIX
KpUCTAIIOrpaMuecKux HAMpaBICHUSX, HA3bIBACTCS

1) u3oTponHOCTH

2) aHU30TpONHS

3) Tekctypa

4) nomumoppuzm

JlaboparopHas pabota 2. Tepmudeckuii aHaau3 CIIaBOB.

1. KakoBa cTpykTypa cruiasa I mpu komHaTHO# Temneparype (puc. 1)?



t, 2c A | 1) A + XKHAKOCTB
E 2) A +9BT. (A + B)

,/ 3) B + 98T, (A + B)

. 4) A+ B +9BT. (A +B)
C 3 k

S

100%A, 1007
Puc. 1.

2. Kakue ¢a3sr HaxosaTcs B paBHOBecHH Ha TuHIE NDM (puc. 1)?
1) A + )XuUIKOCTh

2) B + xuaxoctb

3) A + B + xuakocThb

4)A+B

3. Kax ompenensiercst KOTHYECTBO KUAKON (a3bl y crutaBa I B Touke «a» (puc. 1)?
K, =%100% K, =*L100%

1) ab 2) cb
K, =%L100% K, =<%100%

3) ca 4) cb

4. KakoBo umcio creneneit ceoboas! y crnasa | B Touke K (puc. 1)?

1)1

2)2

3)3

4)0

5. KakoBa kpuBas oxJiaxJeHus ciuiaBa | 1anHoii cucremsl (puc. 2)? 1

t,2C A | t, 2C/
.f":_E____
Z /
1 D NA T
|
. . O S
| | |
100%:2, | | | \ 100%B
] F Tt
Puc. 2.

JlaGopatopHas pabota 3. CTpyKTypa yriiepoAUCTON CTalu B pABHOBECHOM COCTOSIHUU

1. Kakoli mporecc npoTeKaeT pu TeMIIepaType, COOTBETCTBYoIen auHuu GS?
1) O6pa3oBaHue mepInTa
2) O6pazoBanue heppura



3) OGpa3oBaHue IEMEHTHUTA BTOPUYHOTO
4) Ob6pazoBaHHe ayCTEHUTA
5) ObpazoBaHue IEMEHTUTA TPETUYHOTO

2. Kakoii n3 yKa3aHHBIX CIUIABOB HMEET BBILIE IPOYHOCTH?
1) 0,1 %C

2) 0,2 %C

3) 0,48 %C

4) 0,8 %C

5) 0,01 %C

3. CkonbKoO yriepoaa UMeeT ciias, coaepxkamuii 40 % nepaura?
1) 0,4 %C

2) 0,32 %C

3) 0,48 %C

4) 0,8 %C

5) 0,62 %C

4. Kak Ha3bpIBaeTcst cMech (heppuTa U IIeMeHTUTA?
1) Aycrenut

2) TBepplil pacTBOp yIiiepojia B y-Keje3e

3) [lepnut

4) XuMHYecKoe CoeIMHEHNE

5. Kakoga cTpykrypa crnasa, coaepxariero 0,6% C?
1) ®epput + nepaut

2) ®@eppuT + IEMEHTUT TPETHUYHBII

3) [lepnut

4) Ilepnut + HUEMEHTUT BTOPUYHBIN

JlaboparopHnas padota 4. CTpyKTypa U CBOWCTBA YYyI'YHOB

1. Kaxkoii mporece npotekaet Ha nuHNA PSK B 109BTeKTHYECKOM O€IoM uyryHe?
1) obpa3oBanue neaedypura

2) obpazoBanue hepputa

3) BBIAETICHHE [IEMEHTUTA

4) oOpa3oBaHue MEepPIUTA

2. Ilpu kakoit Temneparype oopasyercs jeneoyput?
1) 1539°C

2) 1130°C

3) 768°C

4) 723°C

3. Kakyro dopmy rpadura uMeeT BEHICOKOTIPOUHBIN YyTyH?
1) mapoBunHy0

2) KpyMHOIUTACTUHYATYIO

3) MEJIKOIIJIaCTUHYATYIO

4) XJIONBEBUIHYIO

4. Kakue ¢a3pl HaX0ATCs B paBHOBecuH Ha TuHun PSK?
1) ayCTeHUT + EMEHTHUT



2) aycTeHUT + GeppuT + IEMEHTUT
3) ueMeHTHT + Qepput
4) ayCTEHUT + LIEMEHTHUT + JKUJIKOCTb

5. Kakast ctpykrypa OyaeT y KOBKOTO 4yTr'yHa, €Clii Tocje rpaduru3anuu B METALTUIECKON
ocHoBe octaiioch 0,8%C?

Ho+T

2)O+I1+T

HIM+T

4H T+ I+

JlaGopaTtopHas padota 5. OTXHUT 1 HOpMaJTU3AIUS

1. Cranp 60. Temmneparypa HarpeBa Acz + (30 + 50)°C. Oxnaxnenue B Boae. Omnpenenute
BU/J] TEPMUYECKON 00pabOTKH.

1) [TonHbBIH OTHKHUT

2) HenonHelit oT>xUr

3) U3oTtepMuyecKuii OTKUT

4) Hopmanuzanus

5) 3akanka

2. Kakas ctpykrypa copmupyercs y cranu 35 nmociae HopManu3aiuu?
1) ®epput + HIEMEHTUT

2) @epput + nepauT

3) ®eppur

4) IlemeHTUT

5) Maptencur

3. Kakyro Ttepmuyeckyro 00pabOTKy HEOOXOAMMO MPOBECTH, YTOOBI YCTPAHUTH MOPOKU
CTPYKTYPBI OCJI€ KOBKU?

1) OTxur noaHsIN

2) OTKHUT HENOJTHBIN

3) PexpucTannu3aiiOHHbIN OTKUT

4) OTtyck

4. ITpu Kako# U3 yKa3aHHBIX CKOPOCTEN OXJIaXIeHHsI CTallb Oy/1eT UMETh BbIILIE TBEPIOCTh?

)t 1) Cxopocts V3
A 2) CkopocTtb V;

3) Ckopoctb V3

4) CxopocTtb V4

Y

5. Onpenenurte Temieparypy HarpeBa ctainu 45 st U30TEPMUUYECKOTO OTHKHUTA.
1) Acs + (30 = 50)°C

2) Acy + (30 + 50)°C

3) ACl ACg



4) Menee Acy
JlaboparopHas paboTta 6. 3akanka cranu

1. Kakas cTpykTypa 1nokasaHa Ha pucyHKe?

o P T . 1) MapTeHCcUT KpymHOUT 0J1b4aThIN
;G)/ s 2) MapTeHCUT MENIKOUTOJIbYaThIH
Sl % 3) Maprencur + gpeppur
’G’; ! (’:j . 4) MapTeHCUT + EMEHTUT
-
_\/ p l.."

2. Kaxkast cranp mocie 3aKkajiku Oy/IeT UMETh BBIIIE TBEPIAOCTh?
1) Crans 20

2) Crans 45

3) Cranb 10

4) V10

3. Ha pmarpamMe W30TEPMHUYECKOTO TMPEBPAIICHUS AayCTEHUTa YKKUTE OO0JACTh
6e311¢dy3nOHHOTO MpeBpallleHus ayCTEHUTA.

) ‘ 1) O6nacts 1
Ac s 2) O6nacts 2
3) ObnacTts 3
4) O6nacts 4
¢ 5) Obnactsb 5

7%

g1

4. Cranb 45, narpeB Acz + (100 + 150)°C. Kakyto nony4duM CTpyKTypy MOCI€E OXJIaXACHUS B
Boze?

1) MapTeHCUT KpyITHOUTOJIbYaThIN

2) MapTeHCUT MEIKOUT0J1bYaThIN

3) MapTeHcuT + TpOOCTUT

4) Maptencut + Gpepput

5. VKaxuTe KpUCTANIMYECKYIO PEIIETKY MapTEHCUTA.
1) Kybuueckasi 00beMHOLIEHTpUPOBaHHAS
2) KyOuueckasi rpaHeLleHTpUpOBaHHAS

3) TerparonanpHas
4) I'ekcaronanbHas

JlaGopatopHas pabota 7. OTIycK cTamu

1. Kak n3meHsiercs miaacTUYHOCTh cTalu 45 ¢ yBeJIMUEHUEM TEMIIepaTyphl OTIycKa?

1) 2) 3)



v
v
v

2. Kakyto ctpykTypy Oyaer umeTs ctaib Y 10 mocie HU3Koro oTmycka?
1) MapTeHcuT oTmycka

2) MapTeHcHuT oTmycKa + IIEMEHTUT BTOPHUYHBIN

3) TpoocTtut

4) CopOur

3. Yro HazpIBaeTcs copouTom?

1) TBepaplii pacTBOp YIJIepoJa B 0-XKEJIE3€e

2) TBepblil pacTBOp yriiepojia B y->keje3e

3) MenkoaucnepcHasi peppruTO-IIEMEHTUTHASI CMECh
4) CpennenucniepcHas peppuTO-IIEeMEHTUTHASI CMECh

4. IIpu xakoM BUE OTIYCKa 3aKaHYMBAETCA paciajl MapTeHcuTa?
1) Huzkom

2) Cpennem

3) Beicokom

5. Uem oTiu4aeTcs CTPyKTypa TPOOCTUTA OTILYCKa OT TPOOCTUTA 3aKaJIKK?

1) TpoocTUT OTIyCKa UMEET 3€PHUCTOE CTPOEHUE, @ TPOOCTUT 3aKAJIKH - TNIACTUHYATOE
2) TpoOoCTUT OTITyCKa UMEET UT0JIBYATOE CTPOCHUE

3) CteneHplo AUCTIEPCHOCTH

4) Huuewm He oTninyaercs

JlaGopaTtopHast pabota 8. 3akayka 6€3 moJIuMOpHHOTO IPEBPAIICHUS

1. 3akainka 6e3 noiumopgHoro npespamienus Al-crasa ...

1) He3HAYMTENBLHO TIOBBIIIACT MIPOYHOCTH MTPU COXPAHESHUU BBICOKOM TNIACTUYHOCTH.
2) CyIIEeCTBEHHO MOBBIIIAET IPOYHOCTh IPU COXPAHEHUHU BBICOKON MIIACTUYHOCTH.
3) 3HAYUTENBHO CHUXKAET MIIACTHYHOCTb.

4) CHU)XKAeT ¥ MPOYHOCTh U TUIACTUYHOCTb.

2. B npotiecce ctapeHus Ha pa3ylnpoOyHSIONIEeH CTauH ...

1) npOYHOCTH CIIaBa YBEIMYMBACTCS, & TNIACTUYHOCTh CHUYKACTCS.
2) IpOYHOCTH U INIACTUYHOCTH PACTYT.

3) NPOYHOCTH M TIACTUYHOCTh YMEHBIIIAIOTCS.

4) IPOYHOCTH CIUIABA MMAJAET, a INTACTHYHOCTh BO3pACTaeT.

3. B Cu-Al-cinaBax obmactu TBEPAOTO pacTBopa AMCKOOOpa3sHOH (OPMBI TOIIIMHON B
HECKOJIbKO MEKAaTOMHBIX PACCTOSIHUWA C TOBBIINIEHHON KOHUEHTPALMEN JIETUPYIOIIETO
3JIEMEHTAa Ha3bIBAIOTCH ...

1) MeTacTabuIbHOMU (ha3oi.

2) crabunpHoi 0-da3oii.

3) 3onamu I'TI.

4) 6"-da3zoii.



4. Kakas cpena obecniednBaeT CKOPOCTh OXJIQXK/ICHHS BBIIIE KPUTHYECKOM MpH 3akaike Al-
CIIaBOB?

1) Bo3ayX.

2) mMacio.

3) Boza.

4) )KUJKUH a30T.

5. Vkaxurte (aKkTopbl, oOmpeaessAomue OOBEMHYIO OJI0 YaCTHIl BTOPUYHOHN (asbl,
(bopMHpYIOLIMXCS IPU pacnaje TBEPIOro pacTBOpa 10 CTAOUILHOIO COCTOSHUA:

1) pa3HHIIa B KOHIICHTPAIIMU PACTBOPEHHOTO AJIEMEHTA IMOCJC 3aKaJIKH U B PAaBHOBECHOM 2)
COCTOSIHUH, TEMIIEpaTypa HarpeBa U BpeMs BBIJEPKKH IIPH CTAPEHUH.

3) cKOpOCTh HarpeBa MpPU UCKYCCTBEHHOM CTApCHHH.

4) TemriepaTypa HarpeBa M BpeMsl BBLACPKKH P CTAPCHHH.

5) TemMneparypa HarpeBa 1 CKOPOCTb OXJIQXKICHHS I10CIIe CTapCHUSI.

7.2.3. CobGecenoBanue

Tema 1. OcHOBBI kKpucTaorpapuu
Bompocsr mist mpopaboTku:
TuIbl KPUCTALTNYECKUX PELLIETOK
WNHupekcsl y3710B (aTOMOB)
Nunekcel HanpaBieHUH
NHpekcrl iockocTei
CemelicTBa HaNpaBIEHUH U IIJIOCKOCTEN
3oHa iockocTe. OCh 30HbBI

ok wdE

Tema 2. /luarpaMMbI COCTOSTHUS TBYXKOMIIOHCHTHBIX CILIABOB

Bonpocsr muist mpopaboTku:

1. PaBHOBecHOE COCTOSHHUE CIIJIaBa
®da3kl B criitaBax
JuarpamMma cocTOsSTHUS TBYXKOMIOHEHTHOTO CIiaBa 1-ro pona
JuarpamMma cocTOsIHUS JBYXKOMIOHEHTHOTO CIUIaBa 2-To poja
JuarpamMma coCTOSTHUS TBYXKOMIOHEHTHOTO CIIaBa 3-To pojia
JuarpamMma cocTOosiHUSA JBYXKOMIIOHEHTHOTO CIliIaBa 4-ro poja
Konopna. IIpaBuna KOHO b

Noakown

Tema 3. 3aBUCHMOCTD CBOWCTB CTaJIeH OT UX CTPYKTYpPbI
Bonpocsr muist mpopaboTku:
Ilonstre cranu
®a3zkl B cTANSX
DBTEKTOUIHOE MPEBPAIICHUE B CTAISIX
CrtpykTypooOpa3oBaHUE B TOIBTEKTOUIHBIX CTAIISX
CtpykTypooOpa3oBaHHe B IBTEKTOUIHBIX CTAJISIX
CtpykTypooOpa3oBaHUE B 3a9BTEKTOHIHBIX CTAIIAX
Brustaue coneprkanus yriepoja B CTaJid HA YPOBEHb €€ MEXaHUUECKUX CBOWCTB

NogakrwnpE

Tema 4. 3aBUCUMOCTb CBOICTB UyTYHOB OT UX CTPYKTYpPBI
Bomnpocs! st mpopaboTku:
1. TlonsTue uyryHa
2. a3l B UyryHax



3.
4.
5.

OBTEKTHUYECKOE U 3BTEKTOUAHOE NPEBPAILECHUS B YyI'YHAX
CtpykTypooOpa3oBaHue OJIbIX YyT'YHOB
CrtpykTypooOpa3oBaHHE CEpPBIX UyTYHOB

Tema 5. J/[narpaMMa U30TepMHUYECKOTO pacnaia aycTeHuTa. Buasl TepmMmooOpaboTKu
Bomnpocs! 1u1st mpopaboTku:

NookrwnpE

[IpeBpareHust B CTalsAX MIPH HATPEBeE.

Mexanusm nudGy3MoHHOTO pacrajia ayCTeHUTa

Mexanusm 0e31u¢Gy3nOHHOTO MPEBPAIICHUS ayCTEHUTA
Kputnueckasi CKOpocTb OXJIaKIACHUS

Jlnarpamma H30TepMHUUECKOTO pacraja ayCTeHHUTA.

Buapl Tepmoo6pabdoTku npu audy3HOHHOM pacmajie ayCTeHUTa
TepmooOpaboTtka mpu 6e311uhHy3nOHHOM IPEBPALICHUH ayCTCHUTA

Tema 6. MexaHnn4yeckne XapaKTepUCTUKH YPOBHS CBOWCTB KOHCTPYKIIMOHHBIX MaTEPUAIOB
Bomnpocs! 11t mpopaboTku:

ONoa~wWNE

B3anmocBsA3b MEXY CTPYKTYPOR MaTepHalia U €ro CBOMCTBAMH.
Ucnbitanus Ha TBepA0CcTh. OCHOBHBIE METO/Ibl U3BMEPEHHUSI TBEPIOCTH
HcnbiTanus Ha OTHOOCHOE PaCTSKEHUE.

OnpeneneHne XxapakTepUCTUK YIPYTOCTH, IPOUYHOCTH, TUIACTUYHOCTH
VcnpiTanus Ha yIapHbIi U3TH0.

Ornpenenenue yaapHOH BI3KOCTU

HcnbiTanne Ha BBIHOCIMBOCTD

OrnpeneneHrne UUKINYECKON MPOYHOCTH.

Tema 7. Knaccuduxarnus, MapkupoBKa U MPUMEHEHNE KOHCTPYKIIMOHHBIX MaTepHaioB
Bonpocs! 1uist mpopaboTKu:

ogakrwdE

Knaccuukanus KOHCTPYKIIMOHHBIX MaTEpUaIoOB

OcCHOBHbIE MPUHLHUITBI MAPKUPOBKH KOHCTPYKIIMOHHBIX MaTepHasoOB.
MapkupoBKa ¥ IPUMEHEHHUE YTIIEPOIUCTBIX CTalleh

MapkupoBKa ¥ IPUMEHEHHE JIETUPOBAHHBIX CTAJICH

MapkupoBKa ¥ IPUMEHEHHUE YyTYHOB

MapkupoBKa ¥ IPUMEHEHHE [IBETHBIX METAJUIOB U CIIJIABOB

Kpurepuu onenku:
- 6 6ayJI0B IO pe3ynbTaTaM yCTHOTO co0eceI0BaHUs MPONOPIMOHATIBHO KOTUYECTBY
IIPaBUJIBHBIX OTBETOB HA BOIIPOCHI MPENIOJABATENA



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1
Ne /i Bonpocsl k 3auery

1 Tunbel KpUCTANIMYECKMX PEIIETOK M KX OCHOBHBIE XapakTepUCTUKU. (OCHOBHbIE
CBOWCTBA KPUCTAJUIOB: aHU30TPOIHSI U TIOTUMOP(HU3M.

2 Tunbl cBs3eli: HWOHHAs, KoBajeHTHas, Bau-nep-Baanbca, Metammueckas. HWx
0COOEHHOCTH U BJIMSIHUE HA CBOMCTBA KPUCTAJUIOB.

3 JledeKxThl KPUCTATMYECKOTO CTPOCHUSI, TEOMETPUYECKas KIacCH(UKaIus.

4 Toueunsle nedexTsl. MexaHu3Mbl HX 00pa3oBaHus. 3aBUCHUMOCTb DPAaBHOBECHOM
KOHIEHTPAIlMU BAaKaHCUM OT TEMIIEPATYpBhl.

5 Juddyszus. Mexanusmsl ntuddysuu. [lepolit n BTOpoii 3akonb! duka.

6 Jucnokanuu. BinysiHue NJIOTHOCTH JUCIOKALUN Ha IIPOYHOCTHBIE CBOMCTBA KpUCTAILIA.
Kpusas Oxunra. Pacuer TeopeTnyeckoil NpoOYHOCTH.
OKclepUMEHTalIbHbIE 3aKOHOMEPHOCTH IUIacTUYeCcKOM aedopmarnuu. MexaHUueckue
CBOICTBA U UX XapAKTEPUCTUKHU.

8 Hedbopmarnmonnoe ynpounenue. [Ipupona naknena. Texcrypa nedhopmanumu.

9 Jlepopmanus NoNIUKpUCTAIUYECKUX TeJl. 3€pHOIPaHUYHOE yIIpOUYHEeHue. 3aKoH XoJuia-
Ilerya.

10 Pa3pymenue xpymnkoe u Bs3koe. TemrepaTypHsiil TOPOT XJIATHOJIOMKOCTH.

11 BnusiHue TemnepaTypsl Ha CBOMCTBA e OPMUPOBAHHOTO MeTauta. Pekpucrannuzanus
Y €€ TUIIBI.

12 MexaHHU3MBbI IJIACTUYECKON eopMaIiu: CKOJIbKEHNE, TBOMHUKOBAHHE.

13 MexaHu3mbl IUIaCTUYECKOW JAedopmanyu: MEXaHHW3M TEOpPeTHYECKONW IPOYHOCTH,
MeXaHU3M 1 (y3MOHHON MOI3y4YeCTH.

14 TepMoauHaMuuyeckue OCHOBBI  (ha30BbIX  mpeBpamieHui. (TepMoanHamHuueckue
NOTEHIMAJIB, (pa30BOe paBHOBECHE, BTOPON 3aKOH TEPMOIMHAMMKH. )

15 ITonsTHs cucrema, cras, pa3a, KOMIIOHEHT, MEXaHUYECKasi CMECh.

16 @Da3pl B crIaBax. XMMUYECKHE COETMHEHUS

17 Kpucramnmszanusa u ee sransl. Kpurruaeckuil 3apobiit ¥ 3aBUCUMOCTb €TI0 pa3MeEPOB OT
CTENEHH NIEPEOXJIAKACHHUS.

18 3aKOHOMEPHOCTH KpucTan3auuu. Kpusele Tammana.

19 @a3pl B cmuaBax. [Bepable pacTBOPbl M HUX THUIMBL. YCIOBUS HEOIPAaHUYEHHOHN
pacTBOPUMOCTU. XUMHUECKHUE COETUHEHUSI.

20 Mertoab! nocTpoenus auarpamm cocrostuus. [Ipasuno ¢a3 'n66ca.

21 OcHoBHble THNBI AuarpaMMm coctosiHus. IlpaBuna xononel. Kpucramnuzamus u
CTPYKTYpOOOpa30BaHHE CILIABOB.

29 Bnusinue npumeceil Ha mpolecchl KpUCTAITU3alUU U pEKOMEHAAINN [0 UX
VICII0JIb30BaHUIO.

23 Jlmarpamma cocTostHHS xKene30-yriaepos1. Da3bl, TMHUN, KPUTHUECKUE TOUKH.

24 I[HarpuaMMa COCTOSIHUS KeJe30-yriepos. Kpucrammmsanus u cTpykTypooOpa3oBaHue
CTaJIel.

25 3aBHCHMOCTB CBOMCTB CTaJICi OT COCpIKAHUS YTIIepoia.

26 H.c. xene3zo-yrinepon MeractabuibHasg. Kpucrammmsanus U CcTpyKTypooOpa3oBaHue

OenbIX uyryHoB. O01acTh MPUMEHECHHUS.




Ne i/ Bomnpocel k 3a4ety
27 H.c. xene3zo-yrnepon MmeractabuibHasg. Kpucrammsamus M CTpyKTypooOpa3oBaHue
OenbIX uyryHoB. O0J1acTh MPUMEHEHHS.
28 J.c. xxene3o-yriepos cradmibHas. Kpucrammsanus U cTpyKTypooOpa3oBaHUE CEphIX
yyryHoB. O0nacTb NpUMEHEHHUSI.
29 Knavccmbnxaunﬂ cepbix uyryHoB. CrocoObl mojlyueHus. BinusHue CTpyKTyphl Ha
CBOICTBA CEPBIX YYT'YHOB.
30 [TpeBparenus B cranu npu HarpeBe. Haciae1cTBEHHOCTh ayCTEHUTHOT'O 3€pHa.
31 JmarpamMmma  M30TEPMHYECKOTO _ TIPEBPALICHHS  ayCTCHHTA. Bnusiaue  cxopoctu
OXJIQKJICHUS Ha CTPYKTYPY U CBOWCTBA CTaJICH.
32 MaprencutHoe npeBpanienre. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MPEBPAILLICHUSI.
33 TepmooOpaboTka. Kitaccudukarysi 1 OCHOBHBIE TEXHOJIOTUYECKHE ITAPAMETPHI.
34 3akanka. Haznauenue, BUJIbI 3aKaJIKu, CTPYKTYpa CTajel 1mocie 3aKajikH.
35 [TpeBparienus npu OTIIyCKe.
36 Paznuuue CBOWCTB TPOAYKTOB 3aKalKH W OTHYCKAa (TUIACTUHYATHIX W 3EPHHUCTHIX
CTPYKTYP).
37 lemvm OTITYCKa, MX HAa3HAYCHHE, CTPYKTYpa CTaJIeH MOCIe OTITyCKa, Pa3indus B
CBOICTBaXx.
38 Omxur 1 u 2 pona. TexHonoruveckue napameTpsl U Ha3HaYCHNUE OCHOBHBIX BHIOB
OT)KHUTA.
39 BnusiHue nerupyrommux >JI€MEHTOB Ha HOMUMOP(U3M 3Kele3a M TEeXHOJOTHYECKHE
napameTpbl TEPMUYECKON 00pabOTKH.
40 Ocnossble Bubl XTO. CyniHoCTh, TEXHOJIOTHUYECKUE TTapaMeTPhl, Ha3HAUCHUE
41 Knaccudukanus u MapkupoBKa KOHCTPYKIIMOHHBIX MaTE€pPHAIIOB.
42 I{BetHbIe crtaBbl. OCOOEHHOCTH CTPOEHUS, CBOMCTBA, 00JIACTh TPUMEHEHUS.
43 DOnekTpoTexHuueckue marepuanbl. OCOOEHHOCTH CTpPOEHHUS, CBOWCTBA, 00IacTh
MIPUMCHCHHS.
44 Marepuansl ¢ 0COOBIMU MAarHUTHBIMU CBOMCTBaMU. OCOOEHHOCTH CTPOCHUS, CBOMCTBA,
00acTh MPUMEHEHHUSI.
7.3.2. Kputepuu u HOPpMbI OLEHKH
dopma
Cemectp NPOBEACHUN Kputepuu u HOpMBI OLIEHKH
NMPOMEKYTOYHOI
aTTecTanuu
1 3auer Ha ocHOBe UTOTOBOTO PEUTHUHTOBOTO

6auta B coorBeTcTBUH co [Ikanoi
NepeBo/ia peHTHUHIOBBIX OAJIIOB B
TpaauuuoHHble oueHku [Topsaka
OpraHu3ay 0aJIbHO-PEHTUHTOBOM
CUCTEMBI OLIEHKH YCIIeBa€MOCTH
CTY/EHTOB, PEUTHHIOBBIHN Oai 55-
100

«YOOBJICTBOPUTEIIBHO»

Ha ocHOBE UTOrOBOr0 pEMTUHIOBOTIO
6amuia B coorBeTcTBUHU co [Ikanoi
«HEYJOBIICTBOPUTEIBHO» | MEPEBOIa PEHTHHIOBBIX OAJIIOB B
TpaauUuOHHbIE oLeHKH [Topsaaka
OpraHu3ay 0aJIbHO-PEHTUHTOBOM




Cemectp

®opma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumMu

Kpurepun u HOpMbI OLIEHKHU

CHCTEMBI OLICHKH YCIIEBaeMOCTH
CTYJEHTOB, PeUTHHIOBbIN 0asu1 0-54




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

DNeKTpOHHO-OMOIMOTeUHasl CUCTEMa
"Koncynwrant cryaenra. - ISBN 978-5-
9729-0390-0. - TekcT : IIeKTPOHHBIH.

URL.: https://www.studentlibrary.ru/book/1S
BN9785972903900.html

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounodanorexe /
n/n MeTOoAnYEeCKOoe nmocodue,
HaumeHnoBanue
NPAaKTHKYM, JP.) 3EC
1 C. B. laBeios, 1. A. Marepuanosenenue : / C. B. JlaBbios, /1.

bonasipes, JI. K. [Tonoga, A. bonneipes, JI. U. ITonosa, M. H.

M. H. TropbkoB TropekoB. - MockBa ; Bonorna : Muppa-
Wnxenepus, 2020. - 424 c. : un., Tabim. - 6 6 2020 9BbC
ISBN 978-5-9729-0417-4. - Tekcr : yHebHoe focobue «Znanium.comy
anekTpoHHbId. - URL:
https://znanium.com/catalog/product/116774
6. — PexxuM pocTyma: mo nopmucke.

2 Mopos, H. K. Mopos, H. K.

DIEKTPOTEXHUYECKOE MaTepUATIOBEACHUE :
yueonnk / H. K. Mopos. - Mockaa ;
Bounorga : Undpa-Uuxenepus, 2020. - 146
c.- URL:
https://www.studentlibrary.ru/book/ISBN97 OBbC
85972903900.html (mata obparieHus: yueOHHUK 2020 "KoHCynbTaHT
23.10.2020). - Pexxum gocTyma: cTyneHra"



https://www.studentlibrary.ru/book/ISBN9785972903900.html
https://www.studentlibrary.ru/book/ISBN9785972903900.html

8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocodoue, yueoHo-
MeToauYecKoe mocooue,
NPAKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOM
ouomoTeKe /
HaumenoBanue
9BC

Yepenaxun A. A.

Uepenaxun A. A.

DNEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE
MaTepHaIoBeIeHUE : y4ueO. 11 OaKanaBpoB,
00y4. M0 HAIIPABIIEHUIO MOATOTOBKH
13.03.01 TemnosHepreTuka u
temtorexuuka, 13.03.02
DNEeKTPOIHEPTreTHKA U SJIEKTPOTEXHUKA,
13.03.03 DHepreruyeckoe
MammHOocTpoeHue / A. A. Uepenaxun, T. U.
banbkoBa, A. A. CmonbkuH. - PocToB-Ha-
Hony : ®enukc, 2017. - 349, [1] c. -
(Bricmiee obpaszoBanue). - ['moccapmii: c.
327-332. - bubmwmorp.: c. 333-334. - ISBN
978-5-222-27669-3 : 694-91. - Tekcer :

HEINOCPEICTBEHHBIM.

y4eOHHUK

2017

I'. B. KneBuos, M. A.
Brrooinuk, H. A.
Knesnosa, JI. . IToroBa

MartepuanoBeneHue : 1ab. mpaktukym / I'.
B. Knesnos, M. A. Beiboimuxk, H. A.
Knesnona, JI. U. Ilomoga ; TT'Y ; Ua-T
MalMHocTpoeHus ; kag. "HanorexHomnoruwu,
MaTepuagoBe/leHUue U MexaHuka'". - 2-¢ u3jl.,
nepepad. u gom. ; TT'Y. - Tonsstru : TT'Y,
2018. - 224 c. : un. - bubmuorp.: c. 224. -
Pexum noctyna: Pemmosuropuii TT'Y. - ISBN
978-5-8259-1373-5. - TekcT : 2NEKTPOHHBIH.

7a0. MPaKTUKYM

2018

Penosuropuii
Ty

lNopenuk, C. C.

lNopenuk, C. C.
MarepuasnoBe/ieH1e OTyIPOBOJHUKOB U
JUAJIEKTPUKOB : [yueOHuk 11 By30B] / C. C.

yu4eOHUK

2003

9bC "Jlaup"




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOI
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MEeTOAHYECKOEe Mocodue,
IpaKTHRYM, Ap.) HaunMeHoBaHHe

lopenuk, M. {. JlameBckuit. - 2-e u3 .,
niepepad. u gor. - Mocksa : MUCuC, 2003.
-480c. : mn. - URL:
https://e.lanbook.com/book/1816 (mata

obpamienusi: 15.01.2020). - Pexxum noctyma:

9J’IeKTpOHHO-6I/I6J'II/IOT €4Has CUCTEMaA
"Jlaup". - ISBN 5-87623-018-7. - Tekcr :
3IIEKTPOHHBIM.

URL.: https://e.lanbook.com/book/1816



https://e.lanbook.com/book/1816

8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

Marepuanosenenue http://www.materialscience.ru/

.HCKI_[I/II/I, y‘le6HI/IKI/I, MCTOJUYKHN W MHOTO JAPYroc IO JUCHUIINIMHAM: MAaTCpHUAJIOBCIACHUC, TKM,
KOMITO3UIITUOHHBIC MAaTCPpUAJIbI.

MartepuanoBeienue: repMudeckas oopadorka crurasos http://supermetalloved.narod.ru/books.htm

becrnatheiii oOpa3zoBarenbHbIi pecype. Kauru, meroauuku, F[OCTh1

DaexTponHas oubmmoreka mexmara MI'Y  http://lib.mexmat.ru/

[TpoeKT 31eKTPOHHON OMONIMOTEKH MeXMaTta MPeCTaBIseT COOON KPYIHYIO, KaTalOTU3UPOBAHHYIO
KOJIJIEKLIMIO 3JIEKTPOHHBIX BepCUH y4eOHBIX M HAyYHBIX KHMI [0 MaTeMaTHKe, computer science u
apyruMm HaykaM. Takxke B OMOJIMOTEKE MOXHO O3HAKOMHUTBHCS C Y4YEOHBIMM IUIAHAMU U
IporpaMMaMH BCEX OCHOBHBIX M CHEIMATIBHBIX KypCOB, YUTAEMbIX Ha (paKyJIbTeTe.

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne Hanmenosanue IO PexkBU3HUTEI uorongpa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows XP Ne 42256802, 2.06.2007
2 | Microsoft Office Ne 61935138 ot 28.05.2012 (6eccpouHo)
3 | Windows Horosop Ne 690 ot 19.05.2015r., cpoxk
JecTBUs - GECCPOUHO
4 | Office Standart Horosop Ne 727 ot 20.07.2016r., cpok
JecTBUs - GECCPOUHO

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JHCUUIINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEIbLHOMN

padoThl o0yqawmmxcsi (HOMep ayJAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

VYuebHas ayauropus anA  mpoBeaeHus 3aHATHH | CToybl yaeHHUecKue (MOHOOIOKH) TBYXMECTHBIC
JEKIMOHHOTO  TWma. YdyeOHas  ayguropus aus | cTOI NpenoaaBaTeIbCKui, CTYyI
NIPOBEJICHUS 3aHATHH CEMHHApCKOro TUNA. Y4eOHast | NperojaBaTelbCKHid, JIOCKa ayZUTOpHAs
ayauTopusi Uil KypCOBOTO  NPOEKTHPOBAaHMS | (MeyioBast), SKpaH HABECHOW, CTal[OHAPHBIN
(BBITIOJTHEHUSI KypCOBBIX PaboT). YueOHast ayAMTOpHS | IIPOEKTOp, MPOLECCOpP, MBI KOMIIBIOTEpHAas,

1 JUIA TIPOBEJCHHS TPYIIOBBIX W WHIWBUAYAIBHBIX | IYJBT JUIS MPOCKTOPa, HOYTOYK, CHCTeMa
KOHCYJIbTAllMi. YueOHasi ay[uTOpHsl JUIS TPOBEACHHs | TUOPUIHOrO OO0ydYeHHs C UWHTerpanued B
3aHATHH  TEKYLIero KOHTPOJsSI M HPOMEXYTOYHOH | CYIIECTBYIOIUIYIO cucTeMy YIpaBJICHUS
arrecramuu. (I'-326) o0ydeHreM JIjIsi MOOMJIBHOTO pabodero Mecra,

cucTeMa THOpUAHOTO OOY4eHHS C MHTerpamueil B
CYIIECTBYIOIYIO CHCTEMY YIpaBJIeHHs 00ydeHUEM
JUI y4eOHOW ay TUTOpuH

YueOHas ayTUTOPHS JUTS npoBefieHust | CTONbl y4yeHWYECKHE MABYXMECTHBIE ,  CTYJbs
abopaTopHBIX PaboT. YUeHHYECKHe , JO0CKa ayauTopHas (MenoBas),

2 VYueOHass ayauTopus i TPOBEACHWS 3aHITUH | mWKadbl  amsd  y4eOHBIX  MOCOOWH,  CTOJBI
CEeMUHAPCKOT0 THIIA. na00paTOPHBIC, MUKPOCKOI METaILIOrpadrUueCcKui,
YueOHas ayIUTOpHUs JUIS KypCOBOTO | IIUT CHJIOBOM

MIPOEKTUPOBAHUS (BBITIOJTHEHHSI KYPCOBBIX paboT).



http://www.materialscience.ru/
http://supermetalloved.narod.ru/books.htm
http://lib.mexmat.ru/

n/n

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Y4eOHast ayqUTOpHs AJIS IPOBEICHUS TPYIOBBIX H
WHIMBHYaJIbHBIX KOHCYJIBTALIUH.
VYueOHast aynuTopust Ul TIPOBEICHUS  3aHSATHH

TEKYILEro KOHTPOJII M IMPOMEXYTOUYHOW aTTEeCTallMu.
(E-105)

TTomemienue IS CaMOCTOSITEILHON paboTe!
obyuarommxcs (-401)

Crombl yueHHWUecKHe, CTyibs ydeHmueckue, [1K c
BBIXOZIOM B ceTh VIHTEpHET

TTomemienue IS CaMOCTOSITEILHON paboTe
oby4atoruxcs (/1-409)

Cromnbl-mapTel  OBYXMECTHBIE,  CTYNbs,  CTOJ
MPEMNO/aBaTeNbCKUI-, CTyNl MpPENoAaBaTEIbCKUH,
HepeIBIDKHAS JIOCKA, SKpaH, MPOLECccop, IPOEKTOP,
KOMITBIOTEPHBIC ~ CTOJIBI,  KOMITBIOTEPHI  JUIA
CTYIEHTOB C BBIXOJIOM B CETb HHTEPHET,
KOMIIBIOTEP IIpernoiaBaTes.
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