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Cpok neiicTBus padoueil NpOorpaMMbl AUCUMIIMHBI 10 «___ » 20 r.

COI''TACOBAHO
3aBenyromuii kadeapoit « IIeKTpocHAOKEHUE U ITIEKTPOTEXHUKAY

« » 20 T. B.B. Baxauna

(noonucw) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHOTEXHOIOTMH, MaTEpPUAIIOBEICHUE U MEXAHUKA)

(mpotokon 3acenanus Ne OT «___ » 20 r.).




1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb ocBOGHUS TUCIUIUTMHEI — (DOPMHUPOBAHKE Y CTYJICHTOB CUCTEMHOTO TPEICTABICHUS O
(bU3NIeCKOi IPUPOIe U CBOMCTBAX MAaTEPUAIIOB, a TAK)KE CITOCOOOB N3MEHEHHSI CBOICTB MaTEPHAIIOB
TSt 3 (PEKTUBHOTO HUCIIOJIL30BAHUS B TEXHHUKE.

OcHoBHbIE 337]a4l AUCLIUILIIUHBI.

-[IOJIyYUTh 3HAHMS O PA3JIMYHBIX YPOBHSAX CTPYKTYpPbl MaT€pUaoB, CBOMCTBaX MaTEpPHAJIOB,
0 TIOCIIEI0BATENLHOCTH (POPMHUPOBAHUS CTPYKTYPHI M CBOWCTB MaT€pHajoB B 3aBUCHMOCTH OT BHJIA
BHEIIHET0 BO3JECUCTBUSA, O MPUHIIMIIAX KIacCU(PUKAIIMN U MAPKUPOBKH MaTEpPHAIIOB.

- NpUOOpPECTH YMEHHUS IO OIPENEICHHUIO CTPYKTYPHBIX COCTABIISIOIIMX MAaTE€pUANIOB, HX
MEXaHUYECKUX CBOICTB, HA3HAYCHHUIO PEKUMOB TEPMHUECKUX U XUMHUKO-TEPMUYECKUX 00padOTOK,
10 BBIOOpPY MaTepHajoB U CIIOCOOOB MpPUIaHUS HEOOXOIUMBIX CBOMCTB JJISi KOHKPETHBIX YCIOBUH
SKCILTyaTaluu.

- BbIpa0OTaTh HABBIKM aHAJIM3a JUarpaMM COCTOSIHUS CILNIABOB, MUKPOCKOIIMYECKOT0 aHaIN3a
CTPYKTYPBI, OPEICICHUS MEXaHUUYECKUX XapAKTEPUCTUK, IPOBEACHHS TEXHOJIOTMUECKUX ONIEPALIMIA
TEPMUYECKUX 00pabOTOK, UCIIOIb30BAaHMS CITPABOYHON JTUTEPATYPHI.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICIII/IHJII/IHI)I U IMPAKTHUKHU, HA OCBOCHHUU KOTOPBIX 6a31/1pyeTc;1 JaHHas JUCHUIIIMHA: (1)I/ISI/IK3,
XUMMUA.

JIMCUMIUIMHBI ¥ IPAKTUKH, AJIS1 KOTOPHIX OCBOCHUE JTAHHOM IUCLMIIIIMHBI HEOOXOAUMO Kak
IpEIECTBYIOLIEE: "DnekTpoTexHuueckue — Marepuansl',  "DIEKTpUUYECKHME ~ MalluHBI",
"be3onacHOCTb KHU3HEAEATEIbHOCTH ", "Okcrutyaranus CUCTEM 3NIeKTpocHal)eHus",
"INeKTPOTEXHOJIOTMYECKUE YCTAaHOBKHU".

3. IInanupyemsble pe3yJbTaThl 00y4eHHs

(Ko 1 HAMMEHOBAHUE)

(K0J1 1 HAMEHOBAHUE)

dopmupyemMbie U Nuaukaropsl
KOHTPOJIMpYyeMBble AOCTHKEHHUS ILinanupyemMsble pe3y/ibTaThl
KOMIIeTEeHIIUH KOMITeTeHI U o0y4eHHUs

OIIK-5

OIIK-5.1 leMmoHCTpHpYET 3HAHHE

3HaTh: OCHOBHBIE KJIACCHI COBPEMEHHBIX
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, CTPOCHUE

Crocoben Hcronp3opaTs | ©0TACTel IPUMEHEHHS, CBOMCTS,
. MaTepHasoB, CBOUCTBA U UX
CBOMCTEA KOHCTPYKUMOHHBIX 1 | MAPAFHEPHOTHIE 1 METOROB Xa| aIE)Te HC”;HKPI METOJIBI HCCIIEIOBAHUS
DJICKTPOTEXHIACCKIX posTeAonan? KoI})ICT I:(HHOHHI:.IX MaTepHaioB
MaTepuaos B pacuerax | KOHCTPYKUHOHHBIX MAaTepHaioB, Vire Py T — p —
METh: BHIOUPAET KOHCTPYKIIMOHHBI
T1apaMeTpoB u PEKIMOB BEIOMpaeT KOHCTPYKIIMOHHBIE P pyKn
OGBEKTOB  TIpodeccuonabHoii | MATEPHATB B COOTBETCTBHH MaTepHabl B COOTBETCTBHH C TPeOyeMBbIMU
XapaKTEepUCTUKAMH I UCTIOJIb30BAHMS B
JeSTETbHOCTH TpeOyeMBIMH XapaKTEePHUCTHKAMHU p p A C
JUIS WMCTIONB30BaHHMS B oOnacT | ©071aCTH NPOGECCHOHANIBLHON NEATENLHOCTH
npodeccuoHaTbLHOM
NeSTeIbHOCTH Brnanets: HaBBIKaMU UCTIOJIB30BAHUS

CBOWCTB KOHCTPYKI[MOHHBIX U
AIEKTPOTEXHUUECKUX MAaTePHAIOB, METOI0OB
HCCIIeJ0BAaHHs KOHCTPYKIMOHHBIX
MaTepHaioB B pacdyeTax MmapaMeTpoB U
PEXUMOB 00BEKTOB PO ecCHOoHATEHON
JEATEIbHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYLIETO

CTPYKTYpbI U CBOMCTB

CTaJeil U YyTYHOB

Tema 9. CtpykTypa u cBOHCTBa OeIbIX
1 rpaUTU3UPOBAHHBIX YYT'YHOB

Bun . KOHTPOJIs
MonayJasb (pa3ae) yueOHoi HaHMeHOBamfe Tem sarsrtun Cemectp Obn.ewm, banabl | UnTepakTHB, 4. (HAMMeHOBaHHUE
(yuedHoli padoThI) u.
padoThI OLICHOYHOI'0
cpeacTna)
1. Kpucramnmueckoe Jlex Tema 1. Kpucramimueckoe crpoenue 1 2 4 VYcTHbIl onpoc
cTpoeHue  TBepAbix| JIabd TBEPIBIX Ted. THIIBI CBA3CH B 2 6 (cobecenoBanue)
Te. Hedexrsr [Ip KpHUCTaJJIaX 2 6 JlaboparopHebie
kpucramunueckoro | Cp Tema 2. JleheKTbl KpUCTAIUTMUECKOTO 15 paboThI
CTPOCHHST M  HUX CTPOCHUS
BIIMSTHUE Ha CBOWCTBA
KPHCTAJJIOB
2. Ilnactuueckas Jlex Tewma 3. 1 2 2 VYcTHbII onpoc
nedopMmarus u J1a6 OO0m1as XxapakKTepUCTUKA MEXAaHUYECKUX (cobecenoBanue)
pexkpuctaumm3anus. |[lp SIBJICHUM B TBEPJIBIX Temax" 2 6
MexaHnndeckne Cp Tewma 4. Bnustnue Temneparypsl Ha 16
CBOMCTBa CBOMCTBA J1e()OPMHUPOBAHHOTO
Marepuana. Pekpucrammmsanus u eé
THUTIBL.

3. Jlex Tema 5. Kpucrannmzauust MeTaaiaoB U 1 2 2 JlaboparopHble
Tepmoanaamuyeckue| JIab CILJIaBOB 2 6 paboThI
OCHOBBI (ha30BbIX IIp Tema 6. da3bl B CIuIaBax.
MpEBpAIICHUM. Cp 15
3aKOHBI ITA 0,25
KPHCTAJLTH3AIHN
4. lnarpamma Jlex Tewma 7. [lnarpaMMsl COCTOSTHUS 1 2 6 YeTHBIN onpoc
cOCTOsTHUS «okene30 — JIad JIBYXKOMITOHEHTHBIX CUCTEM. 4 12 (cobecenoBanmue)
YTIEPOaY. ITp Tema 8. CrutaBbl CUCTEMBI " KeENE30- 6 18 JlaGopaTopHsble
B3aumocBsi3b Cp yraepox” 16 paboTHI




Cxema pacyera UTOroBoro 6ajia

®opMbI TEKYLIETO
Bun . HaumenoBanue TeM 3aHATHIA Oo0nbem, KOHTpOJIi
MonayJb (pa3ae) yueOHoii . Cemectp banabl | UnTepakTHB, 4. (HAMMeHOBaHHUE
(yuedHoli padoThI) u.
padoThI OLICHOYHOI'0
cpeacTna)
5. Teopus u Jlex Tema 10. TeopeTrueckne OCHOBbI 1 6 8 VYcTHbIl onpoc
MpaKkTUKa JIab TEPMUYECKON 00pabOTKH 8 24 (cobecenoBanue)
TEPMHUUECKON U ITp Tema 11. IIpakTuka TepMuuecKoit 2 6 JlaGoparopHble
XUMUKO- Cp o0paboTku. OcHoBHble BUAbI TO 1 ux 18,75 paboThI
TEPMUYECKON Ha3HAa4YCHHUE.
00paboTku Tema 12. Xumuko-repmudeckas
00paboTKa 1 €e 0COOCHHOCTH
Tema 13. JlerupoBaHHbIE CTaIU
6. Jlex Tema 14. DnekTpoTeXHUUECKHE 1 2 4 VYcTHbII onpoc
DnekTpoTexuuueckue JIad MaTepuabl (cobecenoBanue)
maTepuansl. O6nactu| [Ip Tema 15. Matepuansl ¢ 0coObIMU 4 6
VX IPUMEHEHUS Cp MarHUTHBIMU CBOMCTBAMH 15
ITocemaemocTh 10
Hroro: 144 100

Texymuii pedTHHT (Bce 3aHATHUS U IPOMEXYTOUHbIE TecThl) +basubl 3a mocemaemocts (10 6amioB MmakcuManbHO) + Pe3ynbTaT UTOrOBOro TECTa

M BCC ACIUTCA Ha 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
B Hacrosmem Kypce HCIOIb3yIOTCS CIIEAYIOe 00pa30BaTelIbHbIC TEXHOIOTHH:

1.TexHonorus TpaAULIMOHHOTO 00y4YeHUs B (popme JeKIui, 1abopaTOPHBIX padoT.
2. VnTepakTUBHBIE TEXHOJIOTHU C MCIIOJIB30BAaHUEM IMPE3CHTAIMOHHOIO METOAa 00yueHus,
METO/Ia aHaJIu3a KOHKPETHBIX CUTYalUi JeKUui-0ece]] v IEKUUN ¢ 2JIeMEHTaMH TUCKYCCHH.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

[Ipu moaroToBke K 3aHATUAM, TEKYIIEMY KOHTPOJIO U MPOMEKYTOUHOW aTTECTAllUU
CTYJIGHTBI MOT'YT BOCIIOJIb30BaThCs ANEKTPOHHOU Onbnrorekoit BY3a, moiydants goctyn K yueOHO-
METOJMYECKIUM MaTepuaiaMm Kak Ooubnmoreku BY3a, Tak M MHBIX 3JEKTPOHHBIX OMOIMOTEYHBIX
cucteM. [Ipu HEOOXOIUMOCTH CTYACHTHI MOTYT B3SITh JIUTEpATypy Ha Kadeape uiu Ha aDOHEMEHTe
BY30BCKOI OMOJIIMOTEKU B IIEYATHOM BH/JIE, @ TAK)KE BOCIIOJIB30BAThCSA YUTAIBHBIMH 3aJIaMH.

[Ipu moAroToBKE K JIaOOPATOPHBIM 3aHATUSAM CTYIEHT JIOJIKEH:

- M3y4YUTh TCOPHUIO IO TeMe JabOpaTOpHON PaOOTHI, MCIOIB3YsI KOHCICKT JICKIMI W/Wn
PEKOMEHIyeMYIO0 TEXHHUYECKYIO JIUTEPaTypy;

- O3HAKOMUTBHCA C METOJAMKOMN BBITIOJHEHUS PAaOOTHI;

- O3HAaKOMHTHCS C BOMPOCAMH JAJisi MPOpabOTKU K JabopaTopHOil paboTe U OBITH TOTOBBIM
OTBETUTH HA HUX BO BpeMs coOece0BaHUs € IPENoAaBaTesieM 10 UTOTaM BBIIOJIHEHUS PaOOTHI.

JlunakTruueckue eAMHULIBI, TPEyCMOTPEHHbIE paboyeil MporpaMMoi Ha CaMOCTOSTENbHYIO
npopaboOTKy, AOJDKHBI OBITh M3YYEHBI CTYIEHTAMHU B XOJE CaMOCTOATENbHOH paboTel. B xome
CaMOCTOSITENIbHOM paboOThl KaXAbIH CTYAEHT O0sf3aH MPOYUTATh OCHOBHYIO U IO BO3MOXXHOCTH
JIOTIOJTHUTEIIBHYIO JINTEPATYpPY MO0 U3y4aeMOil TeME, TONOJHUTh KOHCIEKTHI JIEKIIMI HEJO0CTAIOIIUM
MaTepuaaoM, BBIITUCKAMU U3 PEKOMEHIOBAHHBIX MEPBOMCTOYHHKOB. KoHCIIeKTHpOBaHue Hanbomee
CJIOKHBIE IJIi TIOHUMAaHUS TEeMbl HEOOXOAMMO COYETaTh C IMOJTYyYEHHEM IHUCbMEHHBIX, a TMpHU
BO3MO’KHOCTH, M OYHBIX YCTHBIX KOHCYJIbTALIMI MpernogaBaTes.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
1 OIIK-5 Tecmoeguvie 3a0anuss No 1 - 521
Bonpocul k 3auemy Ne 1 - 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.

CryneHThl UMEIOT IPaBO 0POPMIIATH OTUET KaK B PyKOIIMCHOM BapUaHTE, TAK U UCIIOJIb30BaTh
st opopmiienus u nedatu OBM u MOY.

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 1O mupuHe. Bo Beex 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 CIEAYIONIEM MOPSIKE:

1. TuTynbpHBIHA JUCT.
TuTynpHbIN TUCT 0GOPMIIIETCS B COOTBETCTBUU € 00Pa3IioM (CM. CTp. 3 TaHHOTO IOKYMEHTA).
2. llems paGoTEHIL.

Ienb paGoTHI MOKA3bIBAET, /Ul YETro BHIMOIHAETCS padoTa, HampuUMep, JUIs NOTYYeHUs WU

3aKpeIUIeHUs] KaKUX HaBBIKOB, U3YUYEHUS KaKUX SBJICHUN, 3aKOHOB U T.II.
3. OCHOBHBIE TEOPETUUECKHE MOJIOKEHHUS.

B paznene npuBOOUTCS KPAaTKOE OMMCAHUE HCCIENYEMBIX SIBIEHUHN (C WIUIIOCTpALMSIMM,
TabJIMLlaMu, CXeMaMM, rpauKkaMiu), OCHOBHBIE TEOPETHUYECKHE IOJOXKEHUS (B TOM 4YHCIIE —
MaTeMaTUYeCKU armapar, OMUCHIBAIOLIUIN HCCIIEAyEeMbIE SIBICHUS), CXEMbl U3MEPEHUMN, CBEICHUS
00 HCIOIB3yeEMOM MpHU MPOBEACHUU pabOThI JabopaTOpHOM OOOPYIOBAHWHU, OMMCAHHE MOJIENIEH,
METOJIOB U aJITOPUTMOB, HEOOXOAUMBIX JUIsl 0OpaOOTKH MMOITYYEHHBIX JaHHbBIX.

4. DKcnepuMeHTalIbHbIE PE3yIbTaTHI.
[IpuBonsATCS DKCIIEPUMEHTAIbHBIE JAHHBIE, B TOM UUCIIE PE3YJIbTaThl PACUETOB.
5. BBIBOJBL

OneHuBaeTcs CTENEHb COOTBETCTBHUS MOIYYEHHBIX PE3YJIbTaTOB PacYeTOB U SKCIIEPUMEHTOB
C TEOPETHYECKUMH JaHHBIMU. JaeTcsi 0ObsCHEHUE MOJIyYEHHBIX B XOJ€ paboThl 3aBUCUMOCTEH U
pe3yJIbTaTOB.



O6pa3zer; opopMIIeHUS TUTYJIBHOTO JIUCTA OTUYETA T10 JIAOOpaTOPHOM padboTe

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA
POCCHUMCKOH ®EJEPAIINN
TOJBATTUHCKUNA T'OCYJIAPCTBEHHBIV YHUBEPCUTET

Ka(beﬂpa «HaHOTeXHOHOI‘HI/I, MAaTCpUAJIOBCACHUC 1 MCXAaHUKa»

OTYET
1o jaboparopHoit pabote Ne
1o nucturuinHe « TeXHOIorusi KOHCTPYKIIMOHHBIX MaTepUaioB)

TEMA: HAUMEHOBAHHE TEMbI

Crynent(ka) rp. 0000 NBanos 1.N.

IIpenogaBarenn HBanos N.N.

Tonmbsrru 20

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

7.2.2. TecTsl 115 1a0OpaTOPHBIX 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 JIOJTIO JIEMEHTAPHOMN STYCHKU MPUXOIUTCS O0JIee OJTHOTO aToMa



4) pemeTKu, y KOTOPBIX Ha JOJI0 SJIEMEHTAPHOU YUK 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 1) (210)

y 2) (101)

e 3) (011)

Jlfﬂ*’” ,,f/ 4) (110)
1

e

1) [112]

2) [221]

. 3) [212]
I S 4) [121]

5. CBOICTBO, 3aKJIIOYAIONIEECs] B HEOJHOPOJHOCTH CBOWCTB MaTepuaia B Pa3IUYHBIX
KpUCTAIIOrpaMuecKux HAMpaBICHUSX, HA3bIBACTCS

1) u3oTponHOCTH

2) aHU30TpONHS

3) Tekctypa

4) nomumoppuzm

JlaboparopHas pabota 2. Tepmudeckuii aHaau3 CIIaBOB.

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



t, 2C A | 1) A + XHIKOCTB
E 2) A +9B1. (A +B)

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

C / 4)A+B+098BT. (A+
B)
C 3 4]

y ] K I
|
|
l
100%2, 100%8,
Puc. 1.

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

2) B + xuaxoctb

3) A + B + xuakocth

4)A+B

3. Kak onpenensieTcst KOJTMYeCTBO KUIKOH a3kl y ciiaBa I B Touke «a» (puc. 1)?
K, =100% K, = “L100%

1) ab 2) cb
K, =100% s, =2100%

3) ca 4) cb

4. KakoBo umcio crenenei cBooob! y crasa | B Touke K (puc. 1)?

nH1

2) 2

3)3

4) 0

5. KakoBa kpuBas oxnaxaeHus ciiiaBa | nanHoi cuctemsl (puc. 2)? 1

t, 2C A | L, 20
..:-‘:_E____
C /
I D N
I
. | Ne—f———-—
| | |
100%.4, | | | \ 100%6B
Q P
Puc. 2.

JlaGopatopHas pabota 3. CTpyKTypa yriiepoAUCTON CTalu B pABHOBECHOM COCTOSIHUU

1. Kakoli mporecc npoTeKaeT pu TeMIIepaType, COOTBETCTBYoIen auauu GS?
1) O6pa3oBanue mepiauTa
2) O6pazoBanue depputa



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. CxonbKoO yriiepoaa UMeeT ciuiaB, 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. KakogBa cTpykTrypa cruiaBa, coaepsxaiero 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) obpazoBanue nenedyputa

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. Crans 60. Temneparypa Harpea Acs + (30 + 50)°C. Oxnaxaenue B Bojae. Onpenenure BU
TEPMUYECKOI 00paboTKH.

1) [TonHbBIH OTHKHUT

2) HenonHelit oT>xUr

3) U3oTepMuUeCKHil OTKUT

4) Hopmanuzanus

5) 3akanka

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

2) @epput + nepauT

3) ®eppur

4) IlemeHTHUT

5) Maptencur

3. Kakyro Ttepmuyeckyro 00paOOTKy HEOOXOJMMO MPOBECTH, UYTOOBI YCTPAHHUTH MOPOKH
CTPYKTYPBI OCJI€ KOBKU?

1) OTxur noaHsIN

2) OTKHUT HENOJTHBIN

3) PexpucTannu3aiiOHHbIN OTKUT

4) OTtyck

4. ITpu Kako# U3 yKa3aHHBIX CKOPOCTEN OXJIaX JIEHHsI CTallb Oy/1eT UMETh BBIIIE TBEPJOCTh?

A 1)

A CxopocTs V1
2)
CxopocTts V2
3)
CxopocTts V3
4)
CxopocTtb V4

Y

5. Onpenenurte TemMnepaTypy HarpeBa ctainu 45 JUisi ©30TEPMUYECKOTO OTIKUTA.
1) Acz+ (30 +50)°C

2) Ac1 + (30 +50)°C

3) Acy ... Acs



4) Menee Aci
JlaboparopHas paboTta 6. 3akanka cranu

1. Kakas cTpykTypa 1okasaHa Ha pUCyHKe?

1) MapTreHcuT KpyITHOUT0JIbYaThIi
G} 2) MapTeHCUT MEITKOUTOIbYAThIN
Sl g % 3) MapreHncur + Gpeppur
G Q) . 4) MapTeHCHUT + IEMEHTHT

AN I'"

2. Kaxkast cranp moce 3akajiku OyeT UMETh BBIIIE TBEPIAOCTh?
1) Crans 20

2) Crans 45

3) Cranb 10

4) V10

3. Ha pmarpamMe W30T€PMHUYECKOTO TMPEBPALICHUS AayCTEHUTa YyKaXuTe 001acTh
6e311¢dy3nOHHOTO MpeBpallleHus ayCTEHUTA.

TI ; 1) O6nacts 1
Ac 1 2) O6nacts 2
3) O6nacts 3
4) O6nacts 4
4 5) Obnactsb 5

77 5

gt

4. Cranb 45, narpe Acz + (100 + 150)°C. Kakyto noiy4duM 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 00beMHOLIEHTpHpPOBaHHAS

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)



2. Kakyto ctpykTypy Oynet umets ctanb Y 10 mocie HU3Koro ormycka?
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) CpennenucrniepcHas 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 CTPOEHHE, @ TPOOCTUT 3aKAJIKH - TNIACTUHYATOE
2) TpOOCTHUT OTITyCKa UMEET UTOJIbYaTOE CTPOCHHE

3) CteneHplo AUCTIEPCHOCTH

4) Huuewm He oTninyaercs

JlaGopaTtopHast pabota 8. 3akayka 6€3 moJIuMOpHHOTO IPEBPAIICHUS

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

1) He3HAYMTENBEHO TIOBBIIIACT MPOYHOCTH TP COXPAHEHUH BBICOKOH MIACTHYHOCTH.
2) CyIIEeCTBEHHO MOBBIIIAET IPOYHOCTh IPU COXPAHEHUHU BBICOKON MIIACTUYHOCTH.
3) 3HAYUTENBHO CHUXKAET MIIACTHYHOCTb.

4) CHU)XKAeT ¥ MPOYHOCTh U TNIACTUYIHOCTD.

2. B npotiecce ctapeHus Ha pa3ylnpoOyHSIONIEeH CTauH ...

1) mpOYHOCTH CIUIaBa YBEITMYMBACTCS, & IUIACTUYHOCTh CHUKACTCS.
2) IpOYHOCTH U INIACTUYHOCTH PACTYT.

3) NPOYHOCTH M TIACTUYHOCTh YMEHBIIIAIOTCS.

4) IPOYHOCTH CIUIABA MAJAET, a IJIACTHYHOCTh BO3PACTaeT.

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

1) MeTacTabuIbHOMU (ha3oi.

2) crabunpHoi 0-da3oii.

3) 3onamu I'TI.

4) 6"-da3zoii.



4. Kakas cpefa o0ecrieunBaeT CKOPOCTh OXJIAXKJCHHS BBIIIE KPUTUYECKON MpH 3aKayke Al-
CIIaBOB?

1) Bo3ayX.

2) maco.

3) Boza.

4) )KUJKUH a30T.

5. Vkaxurte (aKkTopbl, oOmpeaessAomue OOBEMHYIO OJI0 YaCTHIl BTOPUYHOHN (asbl,
(bopMupyIOLIMXCS IPU pacnaje TBEPAOro pacTBOPa A0 CTAOMIBHOIO COCTOSHUSA:

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 BpeMsi BBIICPKKH IIPH CTApEHUHU.

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 HanpaBIeHUI U MIJIOCKOCTEN
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 cocTOsiHUSA JBYXKOMIOHEHTHOTO CIJIaBa 2-To pojia
JuarpamMma coCTOSTHUS TBYXKOMIOHEHTHOTO CIIaBa 3-To pojia
JuarpamMma cocTOsiHUS JBYXKOMIIOHEHTHOTO CIUIaBa 4-ro poja
Konopna. IIpaBuna KOHO b

Noakown

Tema 3. 3aBUCHMOCTD CBOWCTB CTaJIeH OT UX CTPYKTYpPbI
Bonpocsr muist mpopaboTku:
Ilonstre cramu
®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. ®a3bl B UyryHax



3.
4.
5.

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

Tema 5. J/[narpaMMa M30TepMHUYECKOT0 pacmaia aycTeHuTa. Buasl TepmoodpadoTku
Bomnpocs! 1u1st mpopaboTku:

NookrwnpE

[IpeBpareHust B CTaNIsAX MIPH HATPEBE.

Mexanusm nudGy3MoHHOTO pacrajia ayCTeHUTa

Mexanusm 0e31u¢Gy3nOHHOTO MPEBPAIICHUS ayCTEHUTA
Kputnueckasi CKOpocTb OXJIaKIACHUS

Jlnarpamma H30TepMHUUECKOTO paciiaga ayCTeHHUTA.

Buapl Tepmoo6pabdoTku npu audy3HOHHOM pacmajie ayCTeHUTa
TepmooOpaboTtka mpu 6e31udPy3noOHHOM ITpEeBpaIIEHIH ayCTCHUTA

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

ONoa~wWNE

B3anmocBA3b MEXY CTPYKTYPO Marepualia 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 BA3KOCTU

HcnbiTanne Ha BBIHOCIMBOCTD

OrnpeneneHrne UUKINYECKON MPOYHOCTH.

Tema 7. Knaccuduxanus, MapkupoBKa U MPUMEHEHNE KOHCTPYKIIMOHHBIX MaTepHaJIOB
Bonpocs! 1uist mpopaboTKu:

ogakrwdE

Knaccuukanus KOHCTPYKIIMOHHBIX MaTEpUaIoOB

OcCHOBHBIE MPUHIUITBI MAPKUPOBKH KOHCTPYKIIMOHHBIX MaTepHaIoB.
MapkupoBKa ¥ IPUMEHEHHUE YTIIEPOIUCTBIX CTalleh

MapkupoBKa ¥ IPUMEHEHHE JIETUPOBAHHBIX CTAJICH

MapkupoBKa ¥ IPUMEHEHHUE YyTYHOB

MapkupoBKa ¥ IPUMEHEHHE [IBETHBIX METAJUIOB U CIIJIABOB

Kpurepuu onenku:
- 6 6ayJI0B IO pe3ynbTaTaM yCTHOTO co0ece0BaHUs MPONOPLHUOHATIBHO KOJTUUECTBY
IIPaBUJIBHBIX OTBETOB HA BOIIPOCHI MPENIOJABATENA



7.3. OueHoYHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH ATTeCTAMM 1O HTOraM OCBOEHMS
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1
Ne /i Bonpocsl k 3auery
1 Tunbel KpUCTANIMYECKMX PEIIETOK M HX OCHOBHBIE XapaKTepUCTHKU. OCHOBHBIE
CBOWCTBA KPUCTAJUIOB: aHU30TPONHSI U TTOTUMOP(HU3M.
2 Tunbl cBs3ell: HOHHAs, KoBajeHTHas, BaHu-nep-Baanbca, Metammueckas. HWx
0COOEHHOCTH U BJIMSIHUE HA CBOMCTBA KPUCTAJUIOB.
3 JlepeKThI KpUCTAIUTMYECKOTO CTPOCHUS], TEOMETPUYIECKast KIacCU(PUKAIHSL.
4 Toueunsle nedexTsl. MexaHu3Mbl HX 00pa3oBaHusA. 3aBUCHUMOCTb PaBHOBECHOM
KOHIEHTPAllMU BaKaHCUM OT TEMIEPaTYpBhl.
5 Juddyszus. Mexanusmsl nuddysuu. [lepolit u BTOpoii 3akonb! duka.
6 Jucnokanuu. BinysiHue NJIOTHOCTH JUCIOKALUN Ha IPOYHOCTHBIE CBOMCTBA KpPUCTALIA.
Kpusas Oxunra. Pacuer TeopeTnyeckoil NpoOYHOCTH.
OKcliepUMEHTalbHbIE 3aKOHOMEPHOCTH IuIacTHuYeckod aedopmaruu. MexaHuueckue
CBOICTBA U UX XapAKTEPUCTUKU.
8 Hedopmanmonnoe ynpounenwue. [Ipupona naknena. Texcrypa aedopmarmm.
9 Jepopmanus NoNIUKpUCTAIUYECKUX TeJl. 3€pHOIPaHUYHOE yIIpOUHEHHUe. 3aKoH XoJuia-
Ilerya.
10 Pazpymenue xpynkoe u Ba3koe. TemneparypHslil HOPOT XJIaJTHOJIOMKOCTH.
11 BnusiHue TemnepaTypsl Ha CBOMCTBA Je(pOPMUPOBAHHOTO MeTajula. PekpucTaniu3anus
Y €€ TUIIBI.
12 MexaHHU3MBbI IJIACTUYECKON eopMaIiu: CKOJIbKEHNE, TBOMHUKOBAHHE.
13 MexaHu3Mbl TUIAaCTUYECKOW Jedopmanuu: MEXaHHW3M TEOpPETHYECKOHM MPOYHOCTH,
MeXaHU3M 1 (y3MOHHON MOI3yUYeCTH.
14 TepMmoanHamuyeckue OCHOBBI  (pa3oBbIX  mpeBpamieHui. (TepmonnHamuyeckue
NOTEHIMAJIBI, (pa30BOe paBHOBECHE, BTOPON 3aKOH TEPMOIMHAMMKH. )
15 ITonsTus cucrema, cras, pa3a, KOMIIOHEHT, MEXaHUYECKasi CMECh.
16 @Da3pl B criIaBax. XMMUYECKHE COETMHEHUS
17 Kpucramnuzanus u ee stansl. Kpurnaeckuil 3apoabiil ¥ 3aBUCUMOCTB €r0 pa3MepOB OT
CTENEHH NIEPEOXJIAKACHHUS.
18 3aKOHOMEPHOCTH KpucTan3auuu. Kpusele Tammana.
19 @a3pl B cmuaBax. [Bepable pacTBOPbl M HUX THUIBL. YCIOBHUS HEOTPAaHUYEHHOU
pacTBOPUMOCTU. XUMHUYECKHUE COETUHEHUSI.
20 Mertoap! mocTpoenus ruarpamMm cocrosuus. [pasuno ¢as ['nboca.
21 OcHoBHble THNBI AuarpaMMm coctosiHusA. IlpaBuna kononel. Kpucrammuzamus u
CTPYKTYpOOOpa30BaHHE CILIABOB.
29 Bnusinue npruMeceit Ha Mpolecchl KpUCTAUTM3AlUK U PEKOMEHIAINH 110 UX
MICII0JIb30BaHUIO.
23 Jlmarpamma cocTostHHS xKene30-yriaepos1. Da3bl, TMHUN, KPUTHUECKUE TOUKH.
24 I[HarpuaMMa COCTOSIHUS KeJe30-yriepo]. Kpucrammmsanus u cTpykTypooOpa3oBaHue
CTaJIel.
25 3aBHCHMOCTH CBOMCTB CTaJICi OT COACPIKAHUS YTIIepo/ia.
26 H.c. xene3zo-yrnepon MeractabuwibHasg. Kpucrammmsanus U CcTpyKTypooOpa3oBaHue
OenbIx uyryHoB. O0acTh MPUMEHCHHS.




Ne i/ Bomnpocel k 3a4ety

27 J.c. xeme3o-yriepoJ MeTactaOwibHas. Kpucrammmszamus ¥ CTPyKTypooOpazoBaHUE
OenbIX uyryHoB. O01acTh MPUMEHECHHS.

28 J.c. xxene3o-yriepoy crabmibHas. Kpucrammsamnus U CTpyKTypooOpa3oBaHUE CEPhIX
yyryHoB. O0nacTh NpUMEHEHHUSI.

29 Knauccmbnxaunﬂ cepbix uyryHoB. CnocoObl mojlyueHus. BinusHue CTpyKTypsl Ha
CBOICTBA CEPBIX YYT'YHOB.

30 [TpeBparenus B cranu npu HarpeBe. Haciae1cTBEHHOCTh ayCTEHUTHOIO 3€pHa.

31 JmarpaMma  HM30TEPMHYECKOTO _ TIPEBPALICHHS  ayCTCHHTA. Bnusiaue  cxopoctu
OXJIQKJICHUS Ha CTPYKTYPY M CBOMCTBA CTaJICH.

32 MaprencutHoe npeBpanierre. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MPEBPALLICHUSI.

33 TepmooOpaboTka. Kitaccudukanusi 1 OCHOBHBIE TEXHOJIOTUYECKHE ITAPAMETPHI.

34 3akanka. Haznauenue, BUJIbI 3aKaJIKu, CTPYKTYpa CTajel 1mocie 3aKaikH.

35 [TpeBparienus npu OTIIyCKe.

36 Paznuuune CBOWCTB TPOAYKTOB 3aKalKd W OTHYCKAa (TUIACTUHYATHIX WM 3EPHHUCTHIX
CTPYKTYP).

37 BI/IIiI)I OTITyCKa, MX Ha3HAYCHHE, CTPYKTypa CTaJIel OCIe OTIyCKa, Pa3indus B
CBOICTBaXx.

38 Omxur 1 u 2 pona. TexHonoruueckue napamMeTpbl 1 Ha3HaYCHHE OCHOBHBIX BHJIOB
OT)KHUTA.

39 BnusiHue nerupyromux >JI€MEHTOB Ha HONUMOP(U3M 3Kele3a M TEeXHOJOTHYECKHEe
napameTpbl TEPMUYECKON 00pabOTKH.

40 Ocnosuble Bubl XTO. CynHoCTh, TEXHOJIOTUYECKUE TapaMeTphl, Ha3HAUCHUE

41 Knaccudukanus u MapkupoBKa KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

42 I{BetHbIe crtaBbl. OCOOEHHOCTH CTPOEHUs, CBOMCTBA, 00JIACTh TPUMEHEHUS.

43 DOnekTpoTexHuueckue marepuanbl. OCOOEHHOCTH CTpPOEHHUs, CBOWCTBA, 00IacTh
IPUMCHCHHS.

44 Marepuansl ¢ 0COOBIMU MAarHUTHBIMU CBOMCTBaMU. OCOOEHHOCTH CTPOEHHUS, CBOMCTBA,
00JacTh MPUMEHEHHUSI.

7.3.2. Kputepuu u HOPpMbI OLEHKH

dopma
NPOBeACHUS
Cemectp poBe . KpuTepun 1 HopMbI OleHKH!
NPOMEKYTOYHOM
aTTecTaluu
1 3auet Ha ocHOBE UTOrOBOr0 pEUTUHIOBOTO

Oamna B coorBeTcTBUU co IlIkanoi
nepeBo/ia peHTHUHIOBBIX OAJUIOB B
TpaauuroHHble oueHku [lopsaaka
OpraHu3aluy OaIbHO-PEHTHHIOBOM
CUCTEMBI OLIEHKH YCIIeBaeMOCTHU
CTYACHTOB, PEUTHHIOBBIN Oat 55-
100

«KYHAOBJICTBOPUTECIIBHO»

Ha ocHOBE UTOrOBOIO pCﬁTHHTOBOPO

«HEYIOBJIIETBOPUTEIHLHO) N
YA p Oaiuta B coorBercTBru co lIxamon

1 Ecnu gbopMa KOHmMpOJs «3avemy, mo ocmaeums mojlbKO CMPOKU C OmMMemKamu o 3ayeme, eciu d)opMa KOHmposi — «3adem ¢
OL{eHKOIZ)) UIU «IK3AMEH), MO 0Cmdasuntb MoJbKO CMPOKU C OYEeHKAMU.



dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

1

Cemectp Kpurepun u HOpMBbI OLICHKH

nepeBojia peHTUHTOBBIX 0AJIIOB B
TpaaunuoHHble oneHku [lopsaka
opraHu3aiu 0aIbHO-PEHTHHTOBOM
CHUCTEMBI OLICHKH yCII€BAEMOCTH
CTYJICHTOB, peUTHHTOBBIN Oayut 0-54




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHune JUCIUNIMHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEJIHN

3arsiaBue (3aroJjioBoK)

Tun (yueOHuk, yueoHoe
nocooue, y4eoHO-
MeToaH4YecKoe nocooue,
NMPaKTHKYM, IP.)

T'ox m3panus

KoauuecTBO B
HAY4YHOI
onobamoTeke /
HaumeHnoBaHnue
9BC

C. B. laBeinioB, 1. A.
bonasipes, JI. U. ITonosa,
M. H. TroppkoB

Marepuanosenenue : / C. B. JlaBbinos, /.
A. bonnpipes, JI. 1. Ilonosa, M. H.
TropekoB. - MockBsa ; Bonoraa : Uadpa-
Nwxenepus, 2020. - 424 c. : un., Tad. -
ISBN 978-5-9729-0417-4. - Teker :
anekTpoHHbId. - URL:
https://znanium.com/catalog/product/116774
6. — Pesxxum mocTyna: mo nojmucke.

yueOHoe rmocobue

2020

OBC
«Znanium.comy

Mopos, H. K.

Mopos, H. K.

DJEeKTPOTEXHUYECKOE MAaTEePUAIOBEICHUE :
yueOnuk / H. K. Mopos. - Mockaa ;
Bonoraa : Undpa-Unxenepus, 2020. - 146
c.- URL:
https://www.studentlibrary.ru/book/ISBN97
85972903900.html (maTa oOparmieHus:
23.10.2020). - Pesxum moctyma:
DNIeKTPOHHO-OUOIMOTEUHAs CUCTEMA
"Koncynbrant crynenra'. - ISBN 978-5-
9729-0390-0. - Tekcrt : MEKTPOHHBIH.
URL.: https://www.studentlibrary.ru/book/IS
BN9785972903900.html

y4eOHUK

2020

ObC

"KoHcynpTaHT
cTyneHra”

I'. B. Knepuos, M. A.
Bri6orimuk, H. A.
Knesuosa, JI. 1. ITormoBa

MarepuanoBeneHue : aad. mpakTukym / I
B. Knesnos, M. A. Beiboiimuxk, H. A.
Knesnosa, JI. . Ilonopa ; TT'Y ; UH-T
MalMHOCTpoeHus ; kad. "HanorexHonoruwu,

7a0. IPaKTHUKYM

2018

Penosuropuit
Ty



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

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3aroJjioBoK)

Tun (yueOHuk, yueoHoe
nocooue, yueoHO-
MeToaH4YecKoe nocooue,
NMPaKTHUKYM, IP.)

T'ox m3panus

KoauuecTBo B
HAY4YHOI
onobamoTeke /
HaumenoBanue
9BC

MaTepuaIoBeeHUE U MeXaHuKa'". - 2-¢ U3I.,
nepepad. u gor. ; TI'Y. - Toaesartu : TI'Y,
2018. - 224 c. : un. - bubnuorp.: c. 224. -
Pexum nocryna: Penosuropuii TI'Y. - ISBN
978-5-8259-1373-5. - TekcT : 2IeKTPOHHBII.

8.2. JlonosinuTeIbHAS JIUTEPATypa

Ne
/o

ABTOpr, COCTaBUTC/IHN

3ar;iaBue (3aroJi0BoK)

Tun (yueOHuk, yueoHoe
nocooue, yueOHo-
MeToaHYecKoe nocooue,
NPAKTHKYM, JP.)

I'ox m3panua

Kouun4yecTBO B
HAY4YHOI
oudamnorexe /
HaumeHnoBanue
9BC

YepenaxuH A. A.

Uepenaxun A. A.

DNEKTPOTEXHUUECKOE U KOHCTPYKLIHOHHOE
MaTepuaioBeaeHue : yuel. s 6akanaBpos,
00y4. 10 HAMPaBJICHUIO MOJATOTOBKH
13.03.01 TennmosnepreTuka u
Teriorexuuka, 13.03.02
DNEeKTPO’HEPreTUKa U AIEKTPOTEXHHUKA,
13.03.03 DHepreruueckoe
mammHocTpoeHue / A. A. Uepenaxun, T. U.
banskoBa, A. A. CMmonbkuH. - PocToB-Ha-
Hony : ®enukc, 2017. - 349, [1] c. -
(Briciee o6pasoBanue). - ['moccapmii: c.
327-332. - bubnwmorp.: c. 333-334. - ISBN
978-5-222-27669-3 : 694-91. - TekcT :
HEINOCPEICTBEHHBIMN.

y4eOHUK

2017




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

Ne nocooue, yueOHO- HayHron
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouodaunortexe /
n/n MeToAn4YecKoe nmocooue,
OPAKTHKYM, 1p.) HaumenoBanmne
P : 9BC
2 I'openuk, C. C. I'openuk, C. C.
MarepuaiioBeieHuE MOIYPOBOIHUKOB U
JUDIIEKTPUKOB : [yueOHuK i By30B] / C. C.
I'openuk, M. f1. JlameBckuid. - 2-¢ u3.,
nepepad. u gor. - Mocksa : MUCuC, 2003.
~480c.: w1 - URL: yueOHUK 2003 ObC "Jlanp"

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

obpamenus: 15.01.2020). - Pexxum nocryna:

DIIEKTPOHHO-OMOIMOTEYHAs CUCTEMa
"Jlanp". - ISBN 5-87623-018-7. - Tekcr :
AIEKTPOHHBIMN.

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



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

8.3. IlepeueHb mpogeccHOHANBHBIX 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
Ipyrum Haykam. Taxoke B OMOIMOTEKE MOKHO 03HAKOMUTBLCS € yU4EOHBIMU IIJIaHAMM U [IPOrpaMMaMu
BCEX OCHOBHBIX U CIIELUAIIBHBIX KYPCOB, YUTAEMBIX Ha (haKyJIbTETE.

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne Hanmenosanme IO PexBU3HUTHI norongpa
n/n (maTa, HOMep, CPOK J1eliCTBHUS)
1 | Windows XP Ne 42256802, 2.06.2007
2 | Microsoft Office Ne 61935138 ot 28.05.2012 (6eccpouno)
3 | Windows JHorosop Ne 690 ot 19.05.2015r., cpok
JeiicTBuUs - OeCCPOUHO
4 | Office Standart Horosop Ne 727 ot 20.07.2016r., cpok

JeiicTBuUs - 6eCCPOUHO

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

n/n

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX H
Ap. 00bEKTOB /15l IPOBeIeHUs!
NPaKTHYECKUX U J1a00PaTOPHBIX 3aHATHI,
NMOMELIECHHU VISl CAMOCTOATEILHOMN
pa6oThl obydyarumxcsi (HoMep ayTUTOPHH)

Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA

YueOHast ayguTopus i1 TIPOBENCHHS  3aHATHI
JEKIMOHHOTO  THMAa. YueOHas  ayauTopus Ul
NPOBEICHUS 3aHATHH CEMHHApPCKOrO THMa. YdeOHas CTOMbI yUeHHECKHe (MOHOGIIOKN) JIBYXMECTHEIE
cTON MpenoiaBaTeIbCKH CTYyI
ayguropuss AN KypCOBOTO  NPOEKTUPOBAHUSA penon ’ 4
(BBIMOJIHEHUST KypCOBBIX paboT). YueOHast ayauTopus NPENOZIaBATENLCKHI, 0CKa 2y IMTOpHas (MenoBa),
9KpaH HAaBECHOM, CTALMOHAPHBIH  MPOEKTO
JUId TPOBEJEHHs TPYNIOBBIX M HHAMBUIYAJIBHBIX HI()) ecco MLHHI’) KOMII'IILIOTepHaSI . JI:BT Jf;
KOHCYNbTallid. YdeOHast ayauTOpHs Ui TPOBEICHUS HPOEKTO I;’ prad, 1y a
3aHATUM ~ TEKYLLEro KOHTPOJSA U IPOMEXYTOUHOH P p
arrecrarmu. (I'-326))
Cronmsl ~ ydYeHWUYECKHE  JABYXMECTHBIE,  CTOJI
JaBoparops "TepmoobpaboTka MaTepHaos" npernoaBaTCTONBl  YUEHHYECKHE IBYXMECTHBIE
CTynbs yYE€HWYEeCKHe , JOCKa ayJuTOpHas

YyeOHast ayauTOpHs UL MPOBEINCHHS JTaOOPaTOPHBIX
pa6or (E-105)

(menoBas), mkadwl I YI€OHBIX TTOCOOUM, CTOJBI
nabopaToOpHbIe, MHKPOCKOI METAILIOTPaQUUICCKHIA,
IIUT CUJIOBOK

Vuebnas ayauTropuss sl OPpOBCACHUSA 3aHATHI
JICKIIUOHHOI'O THIIA. Vuebunas ayanuToOpust JIIsL
IMPpOBCACHUS 3aHATHI CCMHMHAPCKOI'0 THIIA. Vuebunas

Cron mnpenojaBatenbckuii, CTONBl y4eHUYECKUE
JIBYXMECTHbBIE (MOHOOJIOK), CTyNBsl,  JIOCKa
ayauTopHas (MesoBasi), kKadeapa



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

n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

ayoquropus  AJIA  KypCOBOTO  IPOEKTUPOBAHMSA
(BBIMOJIHEHUS. KYpCOBBIX padoT). YueOHast ayauTopus
JUI1 TIPOBEICHUS TPYNIOBBIX M WHAWBUIYAIBbHBIX
KOHCYJbTallui. YueOHas ayAnTopus Ui NMPOBEICHHS
3aHATUM TEKYLIEro KOHTPOJS U INPOMEKYTOUHOH
arrecraimu. (E-505))

ITomemenue s CaMOCTOSITEIbHON paboThl
obyuarormmxcs (I'-401)

CtomnBl, CTYIbsI, KOMIBIOTEPHI
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