MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHU S POCCUNICKOM ®EJIEPAIIIN
denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BBICIIEr0 00pa30BaHUs
«TONBATTUHCKUHI IOCYIAPCTBEHHBIN YHUBEPCUTET

b1.0.18

(unoekc oucyuniumsl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

KoHcTpyknnoHHOe MaTepuaioBeIeHne

(HaumeHosanue OUCYUNTUHDBL)

10 HAIIPABJICHUIO MMOATOTOBKH
13.03.02 DnexTposHepreTUKa 1 3JIEKTPOTEXHUKA

HaNpaBJIEHHOCTH (MTPOpUIIb)
DneKTpocHa0KEeHHE

®dopma o0yueHus: OuHas
I'om Habopa: 2023
O6mras TpynoemkocTsb: 4 3E

Pacnpe;[e.neﬂue JaCoB JUCHUILJIMHBI 110 CeMeCTPpaM

CemecTp 1

DopmMa KOHTPOJIA 3a4er Hroro
Bua 3ansaTuii
Jlexuun 16 16
JlaGopaTopHsble 16 16
[IpakTnueckue 16 16
PykoBOACTBO: KypcoBble paboThl (poektsl) / PI'P
IIpoMexyTouHas aTTecTalus 0,25 0,25
KonTakTHas padora 48,25 48,25
CamocTosiTenpHas paboTa 95,75 95,75
KoHnTponb
Hroro 144 144




Pabouyto mporpamMmy coctaBui(u):
noteHt kadenpst HMuM, k.1.H. TropskoB M.H.

(Oondncrnocmo, yuenoe 36anue, cmenensb, Qamunus 1.0.)

(Oondncnocmo, yuenoe 36anue, cmenensb, Qamunus 1.0.)

PenensupoBanue pabodeil mporpaMMbl TUCIUITIHHBIL:

OtcyTtcTBYET

Penensent

(Oonncnocmo, yuenoe 36anue, cmenensb, Qamunus 1.0.)

Pabouas mporpamMmma qucHMIUTUHBI cocTaBiieHa Ha ocHoBaHuU @I'OC BO u yuebHOrO mana
HaIpaBJI€HUs MOATOTOBKHU (CIEHUATBLHOCTH)
13.03.02 DnexTposHepreTUKa 1 3JIEKTPOTEXHUKA

Cpoxk neiicTBusi pado4eil NporpaMMspl AUCHHUIIMHBI 10 «___ » 20 r.

COT'JTACOBAHO
3aBenyronuii kadeapoit « IMEKTPOCHAOKEHNE U STIEKTPOTEXHUKA

« » 20 T. B.B. Baxuuna

(noonucyv) (H.0. ©amunus)

YTBEPXJEHO

Ha 3acenanuu xadenpsl «HaHOTEXHOIOTHU, MaTEpUAIOBEICHUE U MEXAHUKA

(mpotokon 3acenanus Ne oT« __ » 20 1.




1. llesab ocBoeHMsI AUCUUIIJIMHBI

Llenb 0CBOEHUS JUCHUIUIMHBI — (POPMUPOBAHHUE Y CTYJIEHTOB CUCTEMHOTO MPEACTABICHUS O
¢bu3nveckoil nprupoe U CBOWCTBAX MAaTEPUANIOB, @ TAKXKE CIIOCOOOB M3MEHEHUS CBOMCTB MaTEpUAIOB
s 5P PEKTUBHOTO UCIIOIB30BaHUS B TEXHUKE.

OcHoBHBbIE 337]a41 JUCIUILIINHBI.

-IIOJIyYUTh 3HAHMS O PA3]IMYHBIX YPOBHAX CTPYKTYpPBl MaT€pUajioB, CBOMCTBAX MATEPUAIIOB,
0 MOCIIEI0BATEILHOCTH (POPMUPOBAHUS CTPYKTYPBI M CBOMCTB MaTe€pHajoB B 3aBUCUMOCTH OT BHJA
BHEIIIHET0 BO3JICHCTBHSA, O MPUHIUIIAX KJIACCU(PHUKAIIMYA U MAPKUPOBKU MAaTEPHUAJIOB.

- mpuoOpecTd yMEHHs IO OINPENEICHUI0 CTPYKTYPHBIX COCTABISIONIMX MAaTEpUAIOB, UX
MEXaHUYECKUX CBOWCTB, HA3HAUCHHUIO PEKUMOB TEPMUUYECKHX U XMMHKO-TEPMHUECKUX 00pabOTOK,
1o BbIOOpY MaTepHANIOB U CIOCOOOB MPUIAHHUS HEOOXOIUMBIX CBOMCTB JIi KOHKPETHBIX yCIOBUN

OKCILTyaTanuu.

- BBIpa0OTaTh HaBBIKM aHAJIM3a TUarpaMM COCTOSIHUS CIUIaBOB, MUKPOCKOIIMYECKOT'O aHAIM3a
CTPYKTYPBI, OIIPEEICHUSA MEXAHUUECKUX XapAKTEPUCTUK, IIPOBEICHUS TEXHOJIOTUYECKUX OIepallui
TEPMUYECKHX 00pabOTOK, UCTIOIBb30BAaHUS CIIPABOYHOI JTUTEPATYPHI.

2. Mecto nucunminnsl B ctpykrype OIIOIT BO

JIMCUMTUIMHBL ¥ IPaKTHKH, HA OCBOEHUH KOTOPBIX 0a3upyeTcs JaHHAs AUCHUILINHA: PU3HKa,

XHUMMA.

I[I/ICI_II/IHJII/IHBI " IpPaKTUKH, JJIS1 KOTOPBIX OCBOCHUC I[aHHOfI JAUCHUITIIMHBI HGOGXOI[I/IMO KakK

MPEeIIIeCTBYIOMIEE:
"Be3omacHoCTh

"INIeKTPOTEXHUUECKUE
JKU3HEICITCILHOCTH ",

"DIEeKTPOTEXHOJIOTHYECKHE YCTAHOBKH '

3. [Inanupyemsle pe3yJbTaThbl 00y4eHHSA

MaTtepuaisl”,
"DKcryaranus

"DJeKTpUUECKHME  MAaIlIUHBI",
CHCTEM  3JEKTpOCHaOXeHUs",

dopmupyeMble H
KOHTPOJIMpyeMble
KOMIIETEeHI[MH
(KOJ1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHHUS
KOMIIeTeHII it
(Ko 1 HAMMEHOBaHUE)

IlnanupyemMsble pe3yJbTaThl
o0yueHust

OIIK-5

Crnocoben HCIIOJIb30BaTh
CBOUCTBAa KOHCTPYKI[MOHHBIX H
JNEKTPOTEXHUYECKUX
MaTepUaioB B pacuerax
napameTpoB u PESIKUMOB
00BEKTOB  MpOhecCHOHATTLHOM
JIESITEILHOCTH

OIIK-5.1 leMoHCTpHpYET 3HAHHE
oOacTeil MprMeHEHHs, CBOWCTB,
XapaKTepUCTHUK U METOJIOB
HCCIIeIOBAaHUS
KOHCTPYKIMOHHBIX MaTEpHaJIOB,
BBIOMpaeT KOHCTPYKIINOHHBIE
MaTepuaibl B COOTBETCTBHU C
TpeOyeMbIMU XapaKTEePUCTHKAMH
JUI WCIIONIb30BAaHHUS B 00JacTH
poheCCHOHATTFHON
JIeSITENEHOCTH

3HAaTh: OCHOBHBIC KIIACCHI COBPCMCHHBIX
KOHCTPYKIIMOHHBIX MaT€pUajIOB, CTPOCHUC
MaTcpuaioB, CBOICTBA U UX
XapaKTCPUCTUKH, MCTOJAbI UCCICAOBAHUA
KOHCTPYKIIMOHHBIX MATCPUAJIOB

YMeTh: BEIOMpaeT KOHCTPYKIIOHHBIC
MaTepHallbl B COOTBETCTBHH € TPEOyEeMBIMH
XapaKTEPUCTUKAMM JJIsl NCTIOJIb30BAHMS B
obacTr mpohecCHOHATBHOM e TeIbHOCTH

Brnanets: HaBBIKaMU UCTIOJIB30BAHUS
CBOMCTB KOHCTPYKLIMOHHBIX H
INEKTPOTEXHUUECKUX MaTEPHAIOB, METOIOB
HCCIIEAOBaHNsI KOHCTPYKLIMOHHBIX
MaTepHalIoB B pacueTax napamMeTpoB U
PEKUMOB 00BEKTOB IPO(heCcCHOHATBLHOM
JIeSITEIbHOCTH




4. CTpyKTYypa ¥ coepKaHHue TUCHUILINHBI

®opMbI TEKYyLIET0

CTPYKTYpPBI U CBOWCTB

CTaJIe U YyTYHOB

Tema 9. CtpykTypa 1 cBoOCTBa OeNbIX
U rpaUTU3MPOBAHHBIX YYT'YHOB

Bun N KOHTPOJIA
Moayas (pa3aen) yueOHOH HaHMeHOBaH{Ie TEM 3AHITHH Cemectp Obnewm, banabl | UaTepakTuB, 4. (HAMMEHOBaHUE
(yueOHO¥ padoThI) 4.
padoThI OLICHOYHOI'0
cpeacTBa)
1. Kpucramnuueckoe| Jlek Tema 1. Kpucrammueckoe crpoeHne 1 2 4 YerHbI onpoc
cTpoeHne  TBepabx JIab TBEPABIX Te. Tumsl cBs3eil B 2 6 (cobecenoBanue)
Tel. Hedextsi [1p KpHUcTasiax 2 6 JlaboparopHsbie
kpuctasmmaeckoro | Cp Tema 2. JleheKThl KPUCTATITUIECKOTO 15 paboThI
CTPOEHMsI M HX CTPOEHMS
BIIMSIHUE HA CBOMCTBA
KpUCTAJIJIOB
2. Ilnactuueckas Jlex Tema 3. 1 2 2 YcTHBIM onpoc
neopmanus u Jlab OO0mras XapakTepUCTHKA MEXaHUYECKHX (cobecenoBanue)
pexpucraumsanud. | IIp SBJICHUH B TBEPIBIX Tesax" 2 6
MexaHudeckue Cp Tema 4. Bnusinue temneparypsl Ha 16
CBOMCTBA CBOMCTBA J1e()OPMUPOBAHHOTO
Marepuana. Pekpucrammsanus u eé
THUIIBL.

3. Jlex Tema 5. Kpucrammsanust MeTauioB U 1 2 2 JlaGopaTopHsble
Tepmonunamuueckue|JIab CILIaBOB 2 6 paboTsI
OCHOBBI (pa30BBIX ITp Tema 6. da3bl B cruiaBax.
[IPEBPALICHUH. Cp 15
3aKOHBI ITA 0,25
KpUCTAJIIIM3ALUU
4. Tnarpamma Jlex Tema 7. JIlnarpaMmsel COCTOSTHUS 1 2 6 YeTHbI onpoc
COCTOsTHUS «xkene30 — J[ab JBYXKOMIIOHEHTHBIX CUCTEM. 4 12 (cobecenoBanue)
YTIEPOI». ITp Tema 8. CrutaBbl CUCTEMBI "KeNE30- 6 18 JlaGopaTopHsble
B3aumocssi3b Cp yraepox” 16 paboThI




Cxema pacueTra UTOroBoro dajuna

®opMbI TEKYLIET0
Bun N KOHTPOJIA
Moayas (pa3aen) yueOHO HaHMeHOBaHIfe TEM 3AHITHH Cemectp Obnem, banabl | UaTepakTuB, 4. (HAMMeHOBaHUE
(yueOHoOI padoThI) 4.
padoThI OLICHOYHOI'0
cpeacTBa)
5. Teopus u Jlex Tema 10. TeopeTnueckre OCHOBBI 1 6 8 VYerHbI onpoc
MIPAKTHKA Jlab TEPMUYECKON 00pabOTKH 8 24 (cobecenoBanmue)
TEpMUYECKOU U ITp Tema 11. [IpakTuka TepMuueckoit 2 6 JlaGopaTopHsble
XUMHKO- Cp o6pabotku. OcHnoBuble BUBI TO 1 ux 18,75 paboThI
TepMUYECKON Ha3HA4YCHHUE.
00paboTKH Tema 12. Xumuko-repmuueckas
00paboTKa 1 ee 0COOCHHOCTH
Tema 13. JlerupoBaHHbIe cTaIM
6. Jlex Tema 14. DnexTpoTexHUUECKHE 1 2 4 YeTHbI onpoc
DnexTporexHuyeckue JIad MaTrepuaibl (cobecenoBanue)
maTepuansl. Obnactu | [Ip Tema 15. Matepuaisl ¢ 0coOOBIMU 4 6
MX IIPUMECHEHUS Cp MAarHUTHBIMHU CBOMCTBAMHU 15
[TocemaemocTb 10
Hroro: 144 100

Texyuuii pedTHHT (Bce 3aHATHS U TPOMEXKYTOUHbIE TecThl) +bamisl 3a mocemaemocts (10 6am1oB MakcuManbHO) + Pe3ynbTat HTOroBOro Tecra

U BCE JIEIUTCH Ha 2




5. O6pa3oBare/ibHbIe TEXHOJIOTHHU
B Hacrosmmem Kypce nCHoab3yloTCs CeAyIoNnHe 00pa3oBaTeIbHbIe TEXHOIOTHHU:

1. TexHONOT s TPAIUIIMOHHOTO 00y4YeHHUs B hopMe JICKIIHA, TabopaTOpHBIX paboT.
2. nTepakTUBHBIE TEXHOJIOTMU C MCIOJIBb30BAaHUEM INPE3CHTAMOHHOTO METoJa 00y4eHus,
METO/la aHAJIN3a KOHKPETHBIX CUTYAIMH JeKIHii-0ece ] U JIEKIUH C 3JIeMEHTaMU JUCKYCCHH.

6. MeToauyeckue yKazaHus N0 OCBOEHUIO TUCHMITITUHBI

[Ipy TMOArOTOBKE K 3aHATUSAM, TEKYIIEMY KOHTPOIIO W TNPOMEKYTOYHOH aTTeCTalluu
CTYACHTBI MOTYT BOCHOJIB30BATHCS AIIEKTPOHHON Oubnuorekoit BY3a, momyuuts qoctyn K ydeOHO-
METOAMYECKUM MaTepuaigaM Kak OuOmuorekn BY3a, Tak M MHBIX 3JIEKTPOHHBIX OMOIMOTEUHBIX
cucreM. [Ipu HE0OXOAUMOCTH CTYJEHTHI MOTYT B3SITh IUTEpaTypy Ha Kadeape win Ha aDOHEMEHTE
BY30BCKOW OMOJIMOTEKH B TIEYATHOM BHJIE, @ TAK)KE BOCIIOJIB30BaThCA YUTAIBHBIMU 3aJaMU.

[Tpu mOATOTOBKE K J1a00OPATOPHBIM 3aHATHIM CTYJICHT JOJKEH:

- M3YYHUTh TEOPHIO MO TeMe J1adopaTopHO paboThl, UCMOIB3Ys] KOHCHEKT JICKUUH H/HIu
PEKOMEHAYEMYIO TEXHUUECKYIO JIUTepaTypy;

- 03HAKOMUTHCS ¢ METOAMKOMN BBITIOJITHEHUSI PaOOTHI;

- O3HAaKOMHTBHCS C BOIPOCAMU ISl MPOPAOOTKU K J1abopaTopHOW paboTe U OBITH TOTOBBIM
OTBETHUTH HA HUX BO BpeMsi COOECceJOBaHUS C MPETOIaBaTeNIeM 110 UTOTaM BBITIOJTHEHHUSI PA0OTHI.

JlunakTuueckue eIuHMIIbI, TPEayCMOTPEHHBIE pabodell MporpaMMoil Ha CaMOCTOSTENbHYIO
popaboOTKy, MOJDKHBI OBITh M3Y4YEHBI CTYACHTAMH B XOJE€ CaMOCTOSTEIbHOM paboThl. B xoxe
CaMOCTOSITENIbHOW pabOThl K&Kl CTyIEHT 00s3aH MPOYUTATH OCHOBHYIO U IO BO3MOXKHOCTHU
JONIOJTHUTENIBHYIO JIUTEPATYPY 10 U3y4aeMON TEMe, TOTOJHUTh KOHCIIEKTHI JICKIIUH HEeJOCTAIOIINUM
MaTepHaliOM, BBITUCKAaMH M3 PEKOMEHIOBAaHHBIX NEPBOMCTOUYHUKOB. KoHCIIekTHpOBaHue Hanboiee
CIIO)KHBIE JJIs1 TOHMMaHHUS TEMbl HEOOXOJIUMO COYeTaTh C TOJIYYCHHEM IHCHbMEHHBIX, a TpHU
BO3MOKHOCTH, ¥ OYHBIX YCTHBIX KOHCYJIBTALIMH MPEToaaBaTes.



7. OuleHOYHBIE CPEICTBA

7.1. IlaciopT OLIECHOYHBIX CPEACTB

Cemectp Kon xoHTpOIMpYEeMOi KOMIIETEHIMHT HaunmeHnoBanue
(WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
1 OIIK-5 Tecmosvie 3a0anua Ne 1 - 521
Bonpocul k 3auemy Ne 1 - 44

7.2. TunoBble 3aIaHUSI WJIM MHbIE MaTepHAaJIbl, HEOOXOANUMBIE /ISl TEKYLero KOHTPOJIS
7.2.1. OT4et no 1abopaTopHoii padore

OTtuéT no nabopaTopHOi pabOTE BHIMOIHAETCS B PYKOITUCHOM BHJIE.

CryeHTbl UMEIOT MPpaBo 0(OPMIIATE OTUYET KaK B PYKOIIMCHOM BapuaHTe, TaK U UCTIOIb30BaTh
st opopmienus u nedatu O9BM u MOVY.

[Ipu odopmieHnn oTyéTa B TMEYATHOM BHUAE HKEJIATENBHO COOMIONATh CIEAYIOIINe
TpeGoBaHus. {51 3aroJIOBKOB: MONYXUPHBIN 1wpudT, 14 1T, HeHTpupoBaHHbIH. /s OCHOBHOTO
TeKCTa: HeXXUPHbIA mpudt, 14 0T, BRIpaBHUBaHUE TO mUpUHE. Bo Bcex ciydasx Tum mpudra —
Times New Roman, orctyn a63ama 1.25 cM, oayTOpHBIH MeXaycTpouHbli HHTEpBai. [lons: geBoe
— 3 cM, paBoe — | cM, BEpXHEE U HUKHEE — 2 CM.

OT1uéT QpopMupyeTCs B CIEAYIOIEM MTOPSIKE:

1. TurynbHbII IUCT.
TUTYIBHBINA TUCT OPOPMIISETCS B COOTBETCTBHH € 00pa3oM (CM. CTp. 3 JaHHOTO TOKYMEHTA).
2. Uenb paboThI.

[lenb paboTHI MOKA3bIBAET, JUIS YETro BHIOIHAETCS paboTa, HampUMep, U TOTYUYCHUS WITH

3aKpEIJICHUS KaKUX HABBIKOB, U3yUYEHHUS KAKUX SIBJICHUH, 3aKOHOB U T.II.
3. OCHOBHBIE TEOPETUUECKUE MTOIOKEHUS.

B paznene nmpuBOOUTCS KpAaTKOE ONMCAHUE HUCCIENYEMBIX SIBJIEHUH (C WUIIOCTpaLUsIMMU,
TabMUIIAMK, CXEMaMH, TpauKamMH), OCHOBHBIC TEOPETHUYECKHUE IIOJIOKEHHUS (B TOM 4YHCIE —
MaTEMaTUYECKHUN ammapar, ONMCBIBAIOINN UCCIETyEMbIE SIBJICHUS), CXEMbl U3MEPEHUN, CBEACHUS
00 HCIONB3yeMOM IpHU NPOBEAECHUH padoThl JabopaTOpHOM 00OpYIOBaHMHU, OMHCAHUE MOJENIEH,
METOIOB U aJITOPUTMOB, HEOOXOJUMBIX I 00paOOTKU MOTYYEHHBIX TaHHBIX.

4. DKcrnepuMEHTAJIbHBIE PE3YNIbTATHI.
ITpuBOATCS SKCIEPUMEHTANIBHBIE IaHHBIE, B TOM YHUCJIE PE3YJIbTaThl PACUETOB.
5. BrIBOABL

OrneHuBaeTCs CTENEHb COOTBETCTBUS MOJIyYEHHBIX PE3YJIbTaTOB PACYETOB U SKCIIEPUMEHTOB
C TEOPETUYECKUMHU JTaHHBIMU. JlaeTcsi 0OBsICHEHHE MOJYYEHHBIX B XOJI€ PaOOTHI 3aBUCUMOCTEH U
pE3yJIbTATOB.



O6pa3zer; oopmiIeHUS TUTYIBHOTO JINCTA OTYETA 110 JabopaTopHOil padoTte

MHUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHUS
POCCHUHCKOM ®EJEPALINU
TOJBATTUHCKUM T'OCYJIAPCTBEHHBIA YHUBEPCUTET

Kadenpa «HanoTtexHomornu, MaTepruagioBeICHUE U MEXaHUKa

OTYET
1o JabopaTopHoit padoTe No
1o nqucnuruinHe « TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTEpHUaIOBy

TEMA: HAUMEHOBAHHE TEMbI

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

[IpenonaBarens Hsanos U.N.

Tonbstti 20

Kpurepun oneHku:
- 3 Gaya 3a MpaBUIIBHO BBIMTOJHEHHBIH OTYET.
- 3 Qaya o pe3yJjbTaTaM TecTa 1o TeMe 1abopaTopHOH paboTHI

7.2.2. TecTnl 114 1adOpaTOPHBIX padoT
JIaGoparopHas paboTa 1. ATOMHO-KPUCTAJNINYECKOE CTPOCHHE
1. K c0’KHBIM KpUCTAJNINYECKUM pELIETKaM OTHOCST
1) KpucTanIMuecKue KyOHueCcKue pemeTKu

2) peuieTku ¢ OOJBIIMM KOJIMYECTBOM aTOMOB
3) pemieTky, y KOTOPbIX Ha JOJIO0 3JIEMEHTapHOW SYEUKH MPUXOIUTCS Oosiee 0JJHOTO aToMa



4) pemieTky, y KOTOPBIX Ha JOJI0 3JIEMEHTAPHOU SUEUKU MPUXOJAUTCS OJJUH aTOM

2. Beibepure cootBercTBYyIoIME XapakTepuctuku s I LIK-pemerku
la=b=c;a=B=7y=90°% K=12;k=0,74
2)a=b=c;a=pP=7y=90% K=_8; x=0,68
Ja=bzcia=pf=y; [ =12;x=0,74

4Ya=bz#c,a=p=y; K=12;x=0,56

3. Ykaxute 0003HaUEHUS TIOCKOCTH B MHACKCaX Muiiepa

T 1) (310)
/ 2) (101)
/ — 3) (011)
T // 4) (110)
L/ 7
T
/
g
4. Ykaxure Mnnexkcsl Muinepa ajis HanpaBlIeHUs

1)[112]
2) [221]

. B 3) [212]
/. £ H21]

5. CBo#icTBO, 3aKiIOYarollieecss B HEOJHOPOJHOCTH CBOMCTB MaTepuaia B Ppas3InYHBIX
KpHUcTaiorpaduyeckux HarpaBJICHUIX, Ha3bIBACTCA

1) n3oTponHOCTH

2) aHU30TpONUs

3) Tekctypa

4) nonumopduzm

JlaboparopHas pabota 2. TepMudeckuii aHaIH3 CIJIABOB.

1. KakoBa cTpykTrypa crnasa | mpu koMHaTHOM Temneparype (puc. 1)?



t, eC A | 1) A + XuIKOCTB
E 2) A +9B1. (A +B)

/ 3) B +9BT. (A + B)

C / 4) A+ B +oBT. (A +
B)
C a b

N , ) ¥y
|
|
|
100%4, 100%B
Puc. 1.

2. Kakue ¢a3pl HaxoaaTcs B paBHOBecuH Ha iuHUM NDM (puc. 1)?
1) A + XKHUJIKOCTD

2) B + xuakocThb

3) A + B + *Kuakocth

4)A+B
3. Kaxk ompenensercs: KOIMUECTBO )XUIKOM (hazbl y criaBa | B Touke «a» (puc. 1)?
K, =%00% K, =L100%
D ab 2) cb
ab
K, =22100% K, =2100%
3) ca 4) ch
4. KakoBo gncino creneHeit ceo6os! y criasa I B Touke K (puc. 1)?
1
2)2
3)3
4)0

5. KakoBa kpuBas oxjaxjaeHus cruiasa | nanHoit cuctemsl (puc. 2)? 1

t, oC A | £ ocA \1
E
e
C /
M D NATTTTTT
|
[ | D N
|
100%4, | | | \ 100%B
Q P

Puc. 2.
JlaGopaTopnas pabora 3. CTpyKTypa yriepoaucTOi CTalu B paBHOBECHOM COCTOSIHUT
1. Kakoit mpotiecc npoTekaer npu TeMrneparype, cooTBeTcTByromieid tuauu GS?

1) O6pa3zoBanue nepauTa
2) O6pazoBanue eppura



3) OGpa3oBaHue IEMEHTUTA BTOPUYHOTO
4) Obpa3oBaHue ayCTCHUTA
5) OGpa3oBaHue EMEHTUTA TPETUIHOTO

2. Kaxoii 13 yKka3aHHBIX CIUIaBOB UMEET BBIIIE IPOYHOCTH?
1) 0,1 %C

2) 0,2 %C

3) 0,48 %C

4) 0,8 %C

5) 0,01 %C

3. CkoJpKoO yriiepoJsia UMeeT ciuiaB, coaepxaiuii 40 % nepaura?
1) 0,4 %C

2) 0,32 %C

3) 0,48 %C

4) 0,8 %C

5) 0,62 %C

4. Kak Ha3pIBaeTcsi cMech (eppHTa U IeMeHTHUTa?
1) Aycrenur

2) TBepablil pacTBOp YIJIEpOia B Y-7KEJI€3€

3) Ilepaut

4) XuMU4ecKoe COeIMHEHNE

5. KakoBa cTpykTypa cmuiaBa, coaepakaiero 0,6% C?
1) ®eppur + nepaut

2) ®@epput + LEMEHTUT TPETUYHBIN

3) Ilepaut

4) IlepnuT + HEMEHTUT BTOPUYHBIN

JIaGoparophas pabota 4. CTpyKTypa U CBOICTBa UyT'yYHOB

1. Kakoii nporecc mpotekaet Ha nuHuu PSK B n0o3BTekTHYECKOM Oenom uyryHe?
1) o6pa3zoBanue jenedypura

2) obpa3oBanue pepputa

3) BBIZENICHHE [IEMEHTUTA

4) oOpa3oBaHue MEPIUTA

2. ITpu xakoii TemnepaType oOpasyercs aenedypur?
1) 1539°C

2) 1130°C

3) 768°C

4) 723°C

3. Kakyto ¢popmy rpadura mMeeT BHICOKOIIPOUHBINH UyTryH?
1) mapoBuaHyO

2) KpyHHOIUIACTUHYATYO

3) MENKOMIACTUHYATYIO

4) XJ0NbEBUIHYIO

4. Kakue (a3l HaX0AATCS B paBHOBECUH HA JTMHUU PSK?
1) aycTeHUT + EMEHTHUT



2) aycTeHUT + (HeppuT + HEMEHTHT
3) uementur + deppur
4) ayCTEHUT + HEMEHTHUT + KHUAKOCTh

5. Kakas ctpykrypa OyneT y KOBKOT'O 4yryHa, €CIU Iociie TpauTu3aiui B METaIUIMYECKON
ocHoBe ocTasiock 0,8%C?

Hd+T

2)Dd+I1+T

3)MIO+r

HIT+ T+

JlaboparopHas paboTa 5. OT)KUT U HOpPMATH3AIUSL

1. Crans 60. Temneparypa HarpeBa Acs + (30 + 50)°C. Oxnaxaenue B Boae. OnpeneanTe B
TEPMUYECKOH 00pabOTKH.

1) [onHbIiA OTXUT

2) HenomnHblil 0TKUT

3) U3otepMuyeckuii OTHKUT

4) Hopmanu3zauus

5) 3akanka

2. Kakas cTpykTypa chopMHUpyeTcs y CTaiau 35 mocie HopManu3anuu?
1) ®epput + eMEHTUT

2) ®epput + nepiaur

3) ®eppur

4) LlemeHTUT

5) Maprencur

3. Kakyro Ttepmuyeckyio oOpabOTKy HEOOXOAMMO IPOBECTH, YTOObI YCTPAaHHUTH MOPOKU
CTPYKTYPBI 110CJI€ KOBKH?

1) OTxUr noJHbII

2) OTKUT HEMOJIHBIN

3) PexpucTainu3aliiOHHBINA OTHKUT

4) Otnyck

4. ITpu xaKoil U3 yKazaHHBIX CKOPOCTEN OXJIAXKICHHsI CTallb OyAeT UMETh BBIIIE TBEPIOCTh?

A 1)

A CxopocTs V|
2)
CxopocTts V2
3)
CxopocTts V3
4)
Cxopoctb V4

Y

5. Onpegenure TeMiiepaTypy HarpeBa ctainu 45 uisi HK30TePMHUECKOT0 OTXKHUTa.
1) Acs + (30 + 50)°C

2) Ac1 + (30 +50)°C

3)Aci ... Acs



4) Menee Aci
JIaboparopHast paboTta 6. 3akanka cTanu

1. Kakas cTpykTypa nokasaHa Ha pUCyHKe?

iy JRGZSREN 1) MapTeHcuT KpyIHOUT0JIbYaThIN
/ G)/ /g] ‘, 2) MapTeHCUT MEITKOUT0JbYaThIN
SR \%\ 3) Maprencut + deppur

Y AY, /q “ 7 4) MapTeHcuT + IEMEHTHUT

@ N Vs \, =~ // \

2. Kakas cTanp mociie 3akajiky OyJeT UMETh BbIIIE TBEPAOCTH?
1) Crainb 20

2) Cranb 45

3) Crainpb 10

4) V10

3. Ha pgmarpaMMe W30TEpPMHUYECKOTO MPEBPALICHUS AaYCTCHUTAa YKaXUTE 00JacTh
6e311¢Hy3MOHHOTO IPEBPAILLICHHS ayCTEHUTA.

) / 1) O6nacts 1
Ac 1 2) O6nacts 2
3) OGaacts 3
4) O6nacts 4
¢ 5) O6nacts 5

a7 k)

gt

4. Cranb 45, narpe Acs + (100 + 150)°C. Kakyto nosy4um CTpyKTypy MOCIE OXJIAXKACHUS B
Boze?

1) MapTeHcuT KpyIHOUT 0JIbYaThIN

2) MapTeHCUT MEJIKOUTOJIbYAThII

3) MapreHcut + TpoOCTUT

4) Maptencut + depput

5. YKa)kuTe KpUCTAIMYECKYIO PEIIETKY MAPTEHCUTA.
1) KyOuueckas 00eMHOIICHTpUPOBAHHAS

2) KybOudeckas rpaHelIeHTpUPOBaHHAs

3) TerparonanbHas

4) I'ekcaronanbHas

JIaboparopHas pabota 7. OTIyck cTanu
1. Kak u3meHsieTcs miacTUYHOCTh CTalu 45 ¢ yBeIMUYEHUEM TeMIEepaTypbl OTIycKa?

1) 2) 3)



2. Kakyto cTpykrypy Oyner umeTs ctanb Y 10 mocne HU3Koro ormycka?
1) MapreHcut otirycka

2) MapTeHCHUT OTITyCKa + LIEMEHTUT BTOPUYHBIN

3) Tpooctut

4) Copbur

3. Yto Ha3bIBaeTcst copourom?

1) TBepapblil pacTBOp yIiieposa B O-KeJe3e

2) TBepablil pacTBOp YIJIEpOia B Y-7KEJI€3€

3) MenkonucnepcHas (heppUTO-IIEeMEHTHTHAs CMECh
4) CpennenucnepcHast peppuTo-IIEeMEHTUTHAsI CMECh

4. IIpu kakoM BHUI€ OTITYCKA 3aKaHYMBAETCS paciajl MapTeHCUTa?
1) Huzkom

2) Cpennem

3) BricokoMm

5. YeM oTaMyaeTcs CTPyKTypa TPOOCTUTA OTIIyCKa OT TPOOCTUTA 3aKaIKU?

1) TpoocTUT OTITyCKA UMEET 3EPHUCTOE CTPOEHUE, & TPOOCTUT 3aKAJIKH - INIACTUHYATOE
2) TpOOCTHUT OTIIyCKa UMEET UI0JIBYATOE CTPOCHUE

3) CreneHplo AUCIIEPCHOCTU

4) Huuem He oTiiMyaeTcs

JIaGopartopHas pabota 8. 3akayka 6e3 moJMMop¢HOro NPEeBPALICHHS

1. 3akanka 6e3 nonumopdHoro npesparienus Al-cruasa ...

1) HE3HAYUTENBHO MOBBIILIAET IPOYHOCTH IIPU COXPAHEHUH BBICOKOH IJIACTUYHOCTH.
2) CyILIECTBEHHO MOBBIIIAET IPOYHOCTH NIPU COXPAHEHUH BBICOKOM MJIACTUYHOCTH.
3) 3HaYUTENBbHO CHMKAET MJIACTUYHOCTb.

4) cHUXKaeT U NPOYHOCTH U IJIACTUYHOCTb.

2. B npouecce crapeHus: Ha pa3ylnpoOYHSIIOLIEH CTaauH ...

1) IpOYHOCTH CIUIaBa yBEIMUYUBAETCS, a JIACTUYHOCTD CHUYKAETCA.
2) IpOYHOCTh U MJIACTUYHOCTH PACTYT.

3) IPOYHOCTH U MJIACTUYHOCTDh YMEHBIIAIOTCS.

4) MpoOYHOCTH CIIJIaBa MaJAET, a INIACTUYHOCTH BO3PACTAET.

3. B Cu-Al-cnmaBax ob6mactu TBEPAOTO pacTBOpa IUCKOOOpa3sHOW (OPMBI TONIIMHON B
HECKOJIBKO MEKAaTOMHBIX PACCTOSSHUM C TIOBBIIIEHHOM KOHLIEHTPALMEN JIETHPYIOIIETO
3JIEMEHTA Ha3bIBAIOTCHA ...

1) meTacTabunbpHOU (hazoid.

2) crabunpHOM 0-da3oil.

3) 3onamu I'TI.

4) 0"-a3zoii.



4. Kakas cpena oOecriednBaeT CKOPOCTh OXJIQXKICHHS BBIIIE KPUTUYECKOM MpH 3aKanke Al-
CIUIaBOB?

1) BO3myX.

2) macio.

3) Boja.

4) )KUIKHAM a30T.

5. VYkaxute (akTopbl, ompeaessdomue OOBEMHYIO OO0 YaCTHI[ BTOPUYHOH (asbl,
(bopMHpyOIUXCS TPU pacnazie TBEPAOTO pacTBOPA 0 CTAOMIBHOTO COCTOSHUS:

1) pa3HuIa B KOHIIEHTPALIMK PACTBOPEHHOTO 3JIE€MEHTA MOCIIE 3aKAJIKM U B PABHOBECHOM 2)
COCTOSIHMM, TEMIIEPATYpa HArpeBa U BPEMsI BBIIECPKKU IIPU CTAPEHUU.

3) CKOpOCTh HarpeBa Ipu UCKyCCTBEHHOM CTAPEHUH.

4) Temneparypa HarpeBa U BpeMsl BBIIEPKKU IIPU CTAPEHUU.

5) TemnepaTypa HarpeBa U CKOPOCTb OXJIAKIECHMSI T10CJIE€ CTApPEHUS.

7.2.3. CobecenoBanue

Tema 1. OcHOBBI KpHcTaIIOrpadun
Bomnpocs! st mpopaboTku:
Tunbl KPUCTAIUTUYECKUX PEIIETOK
WNHupekcsl y310B (AaTOMOB)
WNunexcel HanpaBiieHUI
Nupexcsl mockocTei
CemelicTBa HanpaBiIEHUI U MJIOCKOCTEN
3ona mnockocTeil. Och 30HBI

AN e

Tema 2. JluarpaMMbl COCTOSIHUSI IBYXKOMITOHEHTHBIX CILJIABOB

Bomnpocs! st mpopaboTku:

1. PaBHOBECHOE COCTOSIHHIC CILJIaBa

®da3sl B crimaBax
Juarpamma cocTosiHUS IBYXKOMIIOHEHTHOTO CIuIaBa 1-ro pona
Juarpamma cocTOsiHUS TIBYXKOMIIOHEHTHOTO CIUIaBa 2-ro poja
Juarpamma cocTosiHUS IBYXKOMITIOHEHTHOTO CIUIaBa 3-ro poja
Juarpamma cocTOsIHUS IBYXKOMITIOHEHTHOTO CIUIaBa 4-ro poja
Konopa. IlpaBuiia KOHOBI

Nownhkwbd

Tema 3. 3aBUCUMOCTB CBOICTB CTaj€H OT UX CTPYKTYpPHI
Bomnpocs! st mpopaboTku:

1. Ilonsartue cramu
@da3bl B CTANIAX
OBTEKTOMIHOE MPEBPALICHUE B CTAJSIX
CrpykTypooOpa3oBaHue B 103BTEKTOUIHBIX CTAIISAX
CTpyKkTypo0oOpa3oBaHue B IBTEKTOUIHBIX CTAIISX
CrpykTypooOpa3oBaHue B 3a3BTEKTOMIHBIX CTANIAX
Bnustnue cozep:kaHus yriieposa B CTajal Ha YPOBEHb €€ MEXaHUYECKUX CBOMCTB

Nk wD

Tema 4. 3aBUCUMOCTD CBOICTB UyTyHOB OT X CTPYKTYpBI
Bomnpocs! st mpopaboTku:
1. IlonsaTue uyryHa
2. ®a3bl B YyryHax



3.
4.
3.

DBTEKTHYECKOE M IBTEKTOUIHOE IPEBPAIICHHS B UyTyHaX
CtpykTypooOpazoBaHue OEIbIX YyTYHOB
CTpykTyp0o0oOpazoBaHue CephIX YyTYHOB

Tema 5. JluarpaMMa M30T€pMHUYECKOT0 pacmaia aycTeHuTa. Buasl TepmMmoodpadboTku
Bomnpocs! st mpopaboTku:

1.

Nk WD

[TpeBparieHust B CTaNISAX MIPHU HArpeBe.

Mexanusm 1udGy3MoHHOTO pacnaia ayCTeHUTa

Mexanusm 0e311(Py3MOHHOTO MPEBPAILCHUS ayCTCHUTA
Kputndeckast CKOpOCTb OXJIaXICHUS

JlnarpaMma M30TEpPMUYECKOTO pacrajga ayCTeHUTA.

Bunst TepmooOpabotku pu audpy3noHHOM pacrnajie aycTeHUTa
TepmooOpaboTka npu 6e3au¢dy3nOHHOM MPEeBpAIICHUN ayCTEHUTA

Tema 6. MexaHnueckre XapakTepUCTUKH YPOBHSI CBOMCTB KOHCTPYKIIMOHHBIX MaTEPHUAJIOB
Bomnpocs! st mpopaboTku:

1.

XA WD

B3anMocCBs3b MEXy CTPYKTYpOU MaTepHaia U ero CBOMCTBaMHU.
HcneiTanus Ha TBEpAOCTb. OCHOBHBIE METO/IbI M3MEPEHUS TBEPAOCTU
HcnplTaHust Ha OJTHOOCHOE PAaCTSKEHUE.

Omnpenenenne xapakTEpUCTHK YIIPYTOCTH, IPOYHOCTH, IIIACTUYHOCTHU
VcnbiTanus Ha yAapHbIi U3ruo.

Ornpenenennie yaqapHOu BI3KOCTH

HcnpiTaHne Ha BBIHOCINBOCTh

OnpeneneHne HUKINYECKONW IPOYHOCTH.

Tema 7. Knaccuduxanms, MapkupoBKa U MPUMEHEHUE KOHCTPYKIIMOHHBIX MaTepHAIIOB
Bomnpocs! st mpopaboTku:

SIS

Knaccugukaius KOHCTPYKIIMOHHBIX MaTEpUAIOB

OcHOBHBIE IPUHLIUIIBI MAPKUPOBKU KOHCTPYKIIMOHHBIX MaTEPUAJIOB.
MapkupoBKa U IPUMEHEHUE YIIIEPOJUCTBIX CTANIEH

MapkupoBKa U IPUMEHEHHE JIETUPOBAHHBIX CTAJICH

MapkupoBKa U IPUMEHEHHUE YYyTYHOB

MapkupoBKa 1 IPUMEHEHHE LIBETHBIX METAJUIOB U CIIJIaBOB

Kpurepun oneHku:
- 6 0ayyIoB MO pe3yibTaTaM YCTHOTO coOece10BaHMsl TPONOPIIMOHATEHO KOJINYECTBY
IIPaBWJIBHBIX OTBETOB HA BONPOCHI IIPENIOAABATENS



7.3. OneHo4Hble cpeacTBa s NMPOMEKYTOYHOH aTTECTANMH O HWTOraM OCBOCHUS
AUCUUITHHBI

7.3.1. Bonnpochl kK IPOMeKYyTOYHOM aTTecTAlNU

Cemectp 1
Ne i/t Bonpocsl k 3auery

1 Tunel KpUCTANIMYECKUX PEMIETOK M KX OCHOBHBIE XapakTepUCTUKU. (OCHOBHbBIE
CBOWCTBA KPUCTAJUIOB: aHU30TPONHSI U TOTUMOP(DHU3M.

2 Tunbsl cBs3€li: HOHHAs, KOBaJEHTHas, BaH-nep-Baanbca, wertammueckas. HWx
0COOEHHOCTH Y BJIMSHUE HAa CBOWCTBA KPUCTAJUIOB.

3 JleheKThI KPUCTATUIMYECKOTO CTPOCHHS], FTEOMETPHYUECKasi KIacCHU(pUKAIHSL.

4 Toueunsle nepexTel. MexaHM3MBI HX O00pa3oBaHMA. 3aBUCUMOCTh paBHOBECHOU
KOHIEHTPAllX BAaKaHCUN OT TEMIEPATYPHI.

5 Juddyzusa. Mexannsmbl muddysun. IlepBolii u BTOpoii 3akoHbl Duka.

6 Jlucnokanuu. BiausiHYE IIIOTHOCTH TUCIOKALMK HA IPOYHOCTHBIE CBOMCTBA KPUCTAJLIA.
Kpusasg Opgunra. Pacuer TeopeTrueckoi IpOYHOCTH.

7 DKCIepUMEHTAJIbHBIE 3aKOHOMEPHOCTH IIacThudeckor aedopmarun. MexaHHuecKue
CBOMCTBA U UX XapPAKTEPUCTHKHU.

8 Hedopmarmonnoe ynpounenue. [Ipupona naknena. Tekcrypa nedopmaruu.

9 Jledopmarust HOTUKPUCTATMIECKUX Tell. 3epHOrpaHUYHOE yIpOoyHeHHe. 3aKoH XoJuia-
Ilerya.

10 Paspymenue xpynkoe u Ba3koe. TemnepaTypHblil HOPOT XJIa{HOJIOMKOCTH.

1 Bnustnue Temnepartypsl Ha cBOMCTBa AepopMUpOBaHHOTO MeTasuia. Pekpucramimzanus
U €€ TUIIBL.

12 MexaHU3MBbl IJIACTHYECKON AeopMaIim: CKOJIbXEHHUE, IBOMHUKOBAHHE.

13 MexaHu3MBbl IJIACTUYECKOH AepopManuu: MEXaHU3M TEOPETHYECKOW IMPOYHOCTH,
MeXaHu3M i y3UOHHON MOT3YUECTH.

14 TepmonuHamuyeckre OCHOBBI  (pa3oBbix  mpeBpameHuit. (TepmoaumHamuueckue
NOTEHIMAJIBI, pa30BOe paBHOBECHE, BTOPOW 3aKOH TEPMOJAUHAMUKH. )

15 [TonsiTrst cucrema, crias, ¢a3za, KOMIOHEHT, MEXaHUYeCKasi CMECh.

16 ®da3pl B citaBax. XUMHYECKHE COSTUHEHUSA

17 Kpucrannuzanus u ee stansl. Kputrueckuii 3apoablil U 3aBUCUMOCTD €70 pa3MEpPOB OT
CTEIIEHU NEPEOXJIAKICHHUS.

18 3akoHOMepHOCTH KpucTaum3auuu. Kpussie TaMmMaHa.

19 @a3pl B craBax. TBepable pacTBOpPbl M MX THIIBL. YCIOBUS HEOTPAaHUYCHHOU
pacTBOPUMOCTH. XHUMUYECKUE COCTUHEHHUS.

20 Mertoabl mocTpoeHus nuarpamm cocrostuus. [lpasuio ¢as ['nb6ca.

71 OcHoBHblE THNBI AMarpaMM coctosiHus. IlpaBunma koHonel. Kpucramnuzanus u
CTPYKTYPOOOpa30BaHHE CILUIABOB.

2 Binsaue npumMecei Ha pOLECChl KPUCTAIUIM3ALUYA U PEKOMEHJALUU 10 UX
HICIIOJIb30BAHHUIO.

23 JlnarpamMmma cocTosiHus xkene30-yrinepos. dassl, TMHUU, KPUTHIECKUE TOUKHU.

24 I[HarpvaMMa COCTOSIHUS Kene30-yriaepod. Kpucrammmszanus u cTpykTypooOpa3zoBaHue
CTaJICH.

25 3aBUCHMOCTb CBOMCTB CTaJiel OT COAEpKaHUsl YIIIepoa.

26 Jl.c. >xene3zo-yrinepon MeractabwibHas. Kpucrammmsanus M CcTpyKTypooOpa3oBaHHeE
6enpix uyryHoB. O01acTh MPUMEHEHUS.




Ne i/ Bonpocsl k 3auery

27 Jl.c. >xene3zo-yrimepon MeractabwibHas. Kpucrammmsanus M CcTpyKTypooOpa3oBaHUeE
0enbIx 9yryHoB. O0IaCcTh MPUMEHEHUSI.

8 Jl.c. xene30-yriaepon crabuibHas. Kpucrammmsanus u CTpyKTypooOpa3oBaHHE CEephIX
qyryHoB. O01acTh NPUMEHEHHSI.

29 Knavccnq)mcaunﬂ ceppix 4yryHoB. CrnocoObl moiydeHus. BnusiHue cTpyKTypel Ha
CBOMCTBA CEPBIX UYTYHOB.

30 IIpeBpaiienus B cranu npu Harpese. HacaeacTBEHHOCTh ayCTEHUTHOTO 3€pHa.

31 JluarpamMma  HM30TEPMHUYECKOTO _ TIpEBPALICHUs  ayCTEHHTa. BnusHue  cxopoctH
OXJIAKJEHHS HA CTPYKTYPY M CBOWCTBA CTaJICH.

32 MapreHncutHoe npeBpaiieHrne. OCHOBHBIE 0COOCHHOCTH, KHHETHKA MPEBPAIICHUS.

33 TepmoobpaboTka. Knaccudukaius 1 OCHOBHbIE TEXHOJIOTHYECKHE APaMETPHI.

34 3akanka. HasHaueHue, BUIbI 3aKaJIKU, CTPYKTYpa CTaJIel MOCIE 3aKaJIKH.

35 IIpeBpanieHus Ipu OTIIyCKE.

36 Pasnuune CBOMCTB NpPOAYKTOB 3aKalKd M OTHYyCKa (IJIACTMHYATBIX W 3EPHUCTBIX
CTPYKTYD).

37 BH;[ULI OTIIyCKa, UX Ha3HAYE€HHE, CTPYKTypa CTaJIel IOCIe OTIycKa, pa3indus B
CBOMCTBAX.

38 Omxur 1 u 2 pona. TexHoiaornueckue napameTpsl 1 Ha3Ha4YEHHE OCHOBHBIX BUJIOB
OTXKUTa.

39 BnusiHue nerupyrommx 3JI€MEHTOB Ha MHOJIMMOpP(U3M Kene3a M TEXHOJIOTHYECKUE
napaMeTpbl TEPMUIECKON 00pabOTKH.

40 OcHoBHbIE BUAbl XTO. CynHOCTb, TEXHOJOTNYECKUE TAPAMETPbI, HA3HAUEHUE

41 Knaccugukaius 1 MapKHpOBKa KOHCTPYKIIMOHHBIX MaTEpHAIIOB.

42 L{BeTHbIe crtaBbl. OCOOCHHOCTH CTPOCHHUSI, CBOMCTBA, 001aCTh MPUMEHEHUSI.

43 OnexkTporexHuyeckue Martepuanbl. OCOOEHHOCTH CTPOEHHUS, CBOWCTBA, OO0JIACTb
IIPUMEHEHHUS.

44 Marepuainsl ¢ 0COOBIMH MarHUTHBIMU CBOHCTBaMH. OCOOEHHOCTH CTPOEHUS, CBOMCTBA,
00J1IaCTh IPUMEHEHUSI.

7.3.2. Kputepun u HOPpMbI OLIEHKH

®opma
NPOBeIeHUs!
Cemectp POBei N Kpurepuu u HOpMbI oleHKH
NPOMEKyTOYHOI
arTecTalu
1 3auer Ha ocHOBE UTOrOBOrO pEUTUHIOBOTO

6ama B coorBeTcTBuHU co HIkanoit
NepeBo/ia peHTHHIOBBIX 0AJIIOB B
TpaguLuoHHbIe oicHKH [Topsaaka
OpraHu3ay 0aTbHO-PEHTUHTOBOM
CUCTEMBI OLIEHKH YCIIEBAEMOCTH
CTYACHTOB, PEUTHHIOBBIH Oy 55-

100

«YIOBJIETBOPUTEIILHO

Ha ocHOBE UTOrOBOr0 pEUTUHIOBOTO

«HEYIIOBJIETBOPUTEIHLHO o
y P Oayuta B coorBercTBuu co Llkanon

! Ecnu qbopMa KOHmMPpOJIAl «3a4emy, mo ocmasuntb mojibKO CMpOKU ¢ ommemKkamu o 3ademe, eciu (170])]!461 KOHmMpOJisl — «3a4yem ¢

OYEHKOUY UIU

«OK3aMen», mo ocmaesums mojibKoO CMPOKU C OYEHKAMU.




®opma
NpoBeAeHUA
NMPOMEKYTOYHOHI
arTecTaumnu

Cemectp KpuTepuu u HOpMbI oleHKH !

NepeBo/ia PeHTHHIOBBIX 0AJIIOB B
TpaauuroHHbIe olleHkH [lopsinka
OpraHu3ay 0aTbHO-PEHTUHTOBOM
CUCTEMBI OLIEHKH yCIIEBAEMOCTHU
CTYACHTOB, peUTHHIoBBIH Oamn 0-54




8. YueOHO-MeTOAMYECKOE M HHPOPMALMOHHOE 00ecnieYeHHe UC U ILIHHBI

8.1. O0s3aTesbHAsI IMTEPATYPA

ABTOpBI, COCTABUTEIH

3arsiaBue (3aroJji0BoK)

Tun (yueOHHMK, ydeOHOE
nocooue, yaeoHo-
MeTOoAnYecKoe mocoome,
NPaKTHKYM, Ap.)

T'ox m3panua

KoanuecTBo B
HAY4YHOI
oudamoreke /
HaumMmeHoBaHue
9BC

C. B. JlaBr110B, /1. A.
bonneipes, JI. 1. ITonoaa,
M. H. TropskoB

Martepuanosenenue : / C. B. [laBwinos, /1.
A. bonneipes, JI. 1. ITonosa, M. H.
TropbkoB. - Mocksa ; Bonornaa : Undpa-
Wmxenepus, 2020. - 424 c. : un., Tadm. -
ISBN 978-5-9729-0417-4. - Tekcr :
9neKTpoHHbIN. - URL:
https://znanium.com/catalog/product/116774
6. — PesxuM pocTyna: o noAnmcke.

yuebHoe rnocodue

2020

9BC
«Znanium.comy

Mopos, H. K.

Mopos, H. K.

DNEeKTPOTEXHUYECKOE MaTEePUAIOBEACHNUE
yuebnuk / H. K. Mopos. - Mocksa ;
Bounorna : Uadpa-Umxkenepus, 2020. - 146
c. - URL:
https://www.studentlibrary.ru/book/ISBN97
85972903900.html (nata obpameHus:
23.10.2020). - Pexxum nocTyma:
DNEeKTPOHHO-OMOIMOTEUHAs CHCTeMa
"KoncynpranT cryaenra”. - ISBN 978-5-
9729-0390-0. - TekcrT : 2IEKTPOHHBIN.
URL: https://www.studentlibrary.ru/book/IS
BN9785972903900.html

yueOHUK

2020

ObC

"KoHcynbTanT
cTyaeHra”

I'. B. KneBuos, M. A.
Briooiimuk, H. A.
Knesnona, JI. . IToroBa

MarepuanoBeneHue : 1ab. mpaktukym / I
B. Knesnos, M. A. BeiOoimuk, H. A.
Knesnosa, JI. U. Ilonosa ; TT'Y ; Uu-T
MamuHocTpoeHus ; Kad. "HanotexHosmoruu,

1a0. MPaKTUKYM

2018

Penosuropuii
Ty




Ne
n/n

ABTOpBI, COCTABUTEIH

3arsiaBue (3aroJji0BoK)

Tun (yueOHHMK, ydeOHOE
nocooue, yaeoHo-
MeToAnYecKoe mocoome,
NPaKTHKYM, Ap.)

T'ox m3panua

KoanuecTBo B
HAY4YHOI
oudamnoreke /
HaumMmeHoBaHue
9BC

MaTEpHUaJIOBEIECHUE U MEXaHUKa". - 2-€ U3,
nepepad. u gom. ; TT'Y. - Tonpsartu : TT'Y,
2018. - 224 c. : un. - bubnumorp.: c. 224. -
Pexum nocryna: Penosutopuit TI'Y. - ISBN
978-5-8259-1373-5. - TeKCT : 37€KTPOHHBIH.

8.2. lonostHuTEIBHAS IUTEPATYPA

Tun (yueOHHMK, ydeOHOE

KoandecTtBO B
HAY4YHOH

mamuHocTpoeHue / A. A. Uepenaxun, T. 1.
banskoBa, A. A. CMmonbkuH. - PocToB-Ha-
Hony : ®enukc, 2017. - 349, [1] c. -
(Beicmiee ob6pazoBanue). - ['moccapwmii: c.
327-332. - bubnuorp.: c. 333-334. - ISBN
978-5-222-27669-3 : 694-91. - Tekcr :

HEINOCPEACTBEHHBIN.

Ne nocooue, yaeoHo-
w/n ABTOpBI, COCTABUTEJIHU 3arsiaBue (3aroJji0BoK) METOIHIECKOe TOCOHeE, I'ox u3panus ondamoTexe /
NPAKTHKYM, 1p.) HaunmenoBanue
IBC

1 Yepenaxus A. A. Yepenaxus A. A.
DNEeKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE
MaTepHuanoBesieHHe : yueO. 11 6aKanaBpoB,
00y4. 10 HAIPABJICHUIO MOJTOTOBKH
13.03.01 TennosnepreTuka u
Teriorexuuka, 13.03.02
DNEeKTPOIHEPreTUKA U SJCKTPOTEXHUKA,
13.03.03 Duepreruyeckoe y4eOHUK 2017 5




Tun (yueOHHMK, ydeOHOE

KoanuecTBO B

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

obpamenust: 15.01.2020). - Pexxum nocrymna:

DNEeKTPOHHO-OMOIMOTEYHAs CHCTeMa
"Jlanp". - ISBN 5-87623-018-7. - Teker :
JJIEKTPOHHBIN.

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

Ne nocooue, yaeoHo- HayHHoH
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJji0BoK) I'ox u3panus ondamnoTexe /
n/n MeToAnYecKoe mocoome,
IpAKTHKYM, 1p.) HaumenoBanmue
P > AP- 9BC
2 I'openuk, C. C. I'openuk, C. C.
MatepuranoBeieHU€E NOITYITPOBOIHUKOB U
IMAJICKTPUKOB : [yueOHuk ams By3oB] / C. C.
I'openuk, M. f. JlameBckuii. - 2-e u3n.,
nepepad. u gon. - Mocksa : MUCuC, 2003.
- 480 ¢c. - . - URL: y4eOHUK 2003 OBbC "Jlanp"




8.3. Ilepeuens npogeccnoHaANBHBIX 0a3 JAHHBIX W MHGOPMALMOHHBIX CIHPABOYHBIX
cucTeM

Marepuanosenenue http://www.materialscience.ru/

Jlekumu, yuyeOHUKH, METOAMYKA M MHOTO JIPYroe IO AWCHUIUIMHAM: MarepuanoBeaenue, TKM,
KOMITO3ULIMOHHBIE MAaTEPUAIIBI.

MarepuanoseeHue: Tepmuydeckas oopadorka criaBos http://supermetalloved.narod.ru/books.htm

becrutatHblit o0pazoBatenbHblil pecype. Kuuru, meronnuxu, [OCTer

DnekTponHas Oubanorexa mexmara MI'Y  http://lib.mexmat.ru/

[TpoekT 35eKTpOHHON OMOIMOTEKH MeXMaTa MpeICTaBIsAeT co00i KPYMHYIO0, KaTallOTH3UPOBAHHYIO
KOJIJICKIMIO 3JIEKTPOHHBIX BEPCH y4eOHBIX M HAYYHBIX KHUT 0 MaTeMaTHKe, computer science u
ApyruM HaykaMm. Takxke B OMOIHMOTEKE MOYKHO O3HAKOMHTHCS ¢ y4eOHBIMU IJTAHAMU U ITPOrpaMMaMHU
BCEX OCHOBHBIX U CIIELMAIBHBIX KYPCOB, UNTAEMBbIX Ha (haKyybTeTe.

8.4. IlepeyeHb NpOrpaMMHOro odecrnevdeHnst

Ne Haumenosanue IO PexBU3HUTHI uorOB?pa
n/n (naTa, HOMep, CPOK /IelicTBHUS)
1 | Windows XP Ne 42256802, 2.06.2007
2 | Microsoft Office Ne 61935138 ot 28.05.2012 (6eccpouHo)
3 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JeNCTBHS - OECCPOUHO
4 | Office Standart Horosop Ne 727 ot 20.07.2016r., cpok

JecTBUS - OECCPOUHO

8.5. Onucanne MarepHaJbHO-TeXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYIIECTBJICHUSI
o0pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHEeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00BEKTOB 1JIsl IPOBEACHHUS
NPAKTHYEeCKUX 1 J1a00paTOPHBIX 3aHATHI,
MOMEILIEeHUH VI CAMOCTOATEIbLHOMI
pa6oThl 00y4yaomuxcs (HoMep ayAuTOPUN)

IlepeyeHb OCHOBHOTO 000PYAOBAHMA

VYueOHast aymuTopusi ISl TIPOBENCHMS  3aHATHH
JIEKIMOHHOTO  Tuma. Y4eOHas  aymuTopus  Juis
MIPOBEJCHUS 3aHATHH CEMHUHAPCKOro TUMa. YueOHas
ayoquToOpus 1L KypCOBOTO  ITPOEKTHPOBAHUS
(BBITTOJTHEHNST KYPCOBBIX padoT). YueOHas ayauTopHs
JUIs TIDOBEJICHMSI TPYINOBBIX M HWHIUBHIYaJIbHBIX
KOHCYJIbTallMi. YueOHasi ayJuTOpHs JJIsl NPOBEICHUS
3aHATHH  TEKyNIETO KOHTPOJS M MPOMEXYTOYHOMH
arrecraimu. (I'-326))

Cronbl ydeHnueckue (MOHOOJIOKH) JBYXMECTHBIC ,
cTOJ NIPEnoaBaTeIbCKui, CTyn
IIPENoAaBaTeIbCKU, JO0CKa ayJUTOpHAs (MEJIoBas),
9KpaH HaBECHOH, CTAllMOHAPHBIH  MPOEKTOP,
MIPOLIECCOpP, MBIIIb KOMMBIOTEpHAs, IyJIbT IS
IIPOEKTOpa

Jlaboparopus "TepmoobpaboTka MaTepuayoB"
VYuebHast aynuTopust Uil IPOBEACHUS Ja00paTOPHBIX
pa6or (E-105)

Cronpl  y4yeHHYECKHE  JIByXMECTHBIC,  CTOJ
npenonaBaTCTonbl  yUeHHYECKHE JBYXMECTHBIC |
CTynbsi y4YCHHYECKHE , JIOCKAa ayAWTOpHas
(MenoBas), mKadbl Uil yIeOHBIX TTOCOOMH, CTOJIBI
n1a00paTopHbIe, MUKPOCKOI METAIIOTpahUuecKHH,
IIUT CHUJIOBOH

VuebHas ayauTopuss  UiA [IPOBCACHUSA 3aHATHI
JICKODMOHHOI'O THIIA. VuebHas ayauTopus JUJIsL
IPOBCACHUSA 3aHATHI CCMHHAPCKOro THIlad. Vuebnas

Cron npenogaBaTtensckuil, CTOIBI yUECHHUYECKHE
JIByXMECTHbIE ~ (MOHOOJIOK),  CTyNIbs,  JIOCKa
ayauropHas (MenoBas), Kadeapa




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHEeTOB, Ja0opaTopuii, MACTEPCKUX U
Ap. 00BEKTOB 1JIsl NPOBEACHUS
NPAKTHYEeCKUX 1 J1a00paTOPHBIX 3aHATHI,
NMOMeLIEeHUH VI CAMOCTOATEIbLHOMI
pa6oThl 00y4yaomuxcs (HoMep ayAuTOPUN)

IlepeyeHb 0OCHOBHOTO 000PYAO0BAHMA

ayquToOpHs UL KypCOBOTO  ITPOEKTHPOBAHUS
(BBITIOJTHEHNST KYPCOBBIX padoT). YueOHas ayauTopHs
JUIL TIPOBEJCHUS TPYNIIOBBIX M HMHAWBUAYaJIBHBIX
KOHCYJIbTallMi. YueOHasi ayJuTOpHs sl MPOBEICHUS
3aHSATHH TEKyLIEro KOHTPOJS M HPOMEXYTOYHOH
arrecrarmu. (E-505))

[Momeruenne Ui CaMOCTOSATEIBHOH  pabOThHI
oOyyaronmxcs (I'-401)

CTOJ'H)I, CTYJIbsl, KOMIIBIOTCPBI




