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noteHt kadenpst HMuM, k.1.H. TropskoB M.H.
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Penensent
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Pabouas mporpamMmma quCHMILTUHBI cocTaBiieHa Ha ocHoBaHuU @I'OC BO u yuebHOrO miana
HaIpaBJI€HUs MOATOTOBKHU (CIELHUATBLHOCTH)
13.03.02 DnexTposHepreTUKa 1 3JIEKTPOTEXHUKA

Cpoxk peiicTBusi pado4eil NPorpaMMspl AUCHHUIIMHBI 10 «___ » 20 r.

COT'JTACOBAHO
3aBenyronuii kageapoit « IMEKTPOCHAOKEHNE U STIEKTPOTEXHUKA

« » 20 T. B.B. Baxuuna

(noonucyv) (HU.0. Damunus)

YTBEPXJIEHO

Ha 3acenanuu xadenpsl «HanoTexHOIOTHH, MaTepUAIOBEICHUE U MEXAHUKA

(mpotokon 3acenanus Ne oT« __ » 20 1.




1. llesab ocBoOeHMsI AUCUUTJIMHBI

Llenb OCBOEHUS JUCUUIUIMHBI — (POPMUPOBAHHUE Y CTYJIEHTOB CUCTEMHOTO NPEACTABICHUS O
¢bu3nveckoil nprupoae U CBOWCTBaX MaTEPUANIOB, @ TAKXKE CIIOCOOOB M3MEHEHUS CBOMCTB MaTEpUAJIOB
s 5P PEKTUBHOTO UCIIOIB30BaHUS B TEXHUKE.

OcHoBHBbIE 337]a41 JUCIUILINHBI.

-TIIOJIyYHTh 3HAHMS O PA3]IMYHBIX YPOBHAX CTPYKTYpPBI MaT€pUajioB, CBOMCTBAX MATEPUAIIOB,
0 MOCIIEI0BATEILHOCTH (POPMUPOBAHUS CTPYKTYPBI M CBOMCTB MaTe€pHajoB B 3aBUCUMOCTH OT BHJA
BHEIIIHET0 BO3JICHCTBHS, O MPUHIUIIAX KJIACCU(PHUKAIIMYA U MAPKUPOBKU MAaTEPHUAJIOB.

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

OKCILUTyaTaluu.

- BBIpa0OTaTh HaBBIKM aHAJIN3a TUarpaMM COCTOSIHUS CIUIABOB, MUKPOCKOIIMYECKOTO aHAIM3a
CTPYKTYPBI, OIIPEEICHUSA MEXAHUUECKUX XapAKTEPUCTUK, IIPOBEICHUS TEXHOJIOTUYECKUX ONepaLui
TEPMUYECKHX 00pabOTOK, UCTIOIb30BAaHUS CIIPABOYHOI JTUTEPATYPHI.

2. Mecto nucunnminnsl B ctpykrype OIIOIT BO

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

XHUMMA.

I[I/ICI_II/IHJII/IHBI " IpPaKTUKH, JJI1 KOTOPBIX OCBOCHUC I[aHHOfI JUCHUITIIMHBI HGOGXOI[I/IMO KakK

MPEIIeCTBYIOMIEE:
"Be3omacHoCTh

"DNIeKTPOTEXHUUECKUE
JKU3HEICITCILHOCTH ",

"DIEeKTPOTEXHOJIOTHNYECKHE YCTAHOBKH '

3. IInanupyemble pe3yJbTaThl 00y4eHH

MaTtepuaisl”,
"DKcryaranus

"DJIeKTpUUECKHE  MAIlIUHBI",
CHCTEM  3JEKTpOCHaOXeHUs",

dopmupyeMble H
KOHTPOJINpyeMble
KOMIIeTCHIIUH
(Koa 1 HAMMEHOBaHUE)

HNuaukaropsl
JOCTHKEHHUS
KOMIIeTeHIU i
(KOJ1 1 HAUMEHOBAHME)

IlnanupyemMsble pe3yJbTaThl
o0yueHust

OIIK-5

Crnocoben HCIIOJIb30BaTh
CBOUCTBAa KOHCTPYKI[MOHHBIX H
INEKTPOTEXHUYECKUX
MaTepUaioB B pacuerax
rapameTpoB u PESIKUMOB
00BEKTOB  MpO(hecCHOHATTLHOM
JIESTEILHOCTH

OIIK-5.1 leMOHCTpHpYET 3HAHHE
oOacTeil MprMeHEHHsI, CBOWCTB,
XapaKTepUCTHK U METOJIOB
HCCIIeIOBAaHUS
KOHCTPYKIMOHHBIX MaTEpHaJIOB,
BBIOMpaeT KOHCTPYKIIHOHHBIE
MaTepuaibl B COOTBETCTBHU C
TpeOyeMbIMU XapaKTEePUCTHKAMH
JUI WCIIONIb30BaHHUS B 00JacTH
poheCCHOHATTFHOMN
JIeSITENIEHOCTH

3HAaTh: OCHOBHBIC KIIACCHI COBPCMCHHBIX
KOHCTPYKIIMOHHBIX MAaTEPpUaJIOB, CTPOCHUC
MaTepuaJioB, CBOICTBA U UX
XapaKTCPUCTUKH, MCTOAbI UCCICAOBAHUA
KOHCTPYKIIMOHHBIX MATCPUAJTIOB

YMeTh: BEIOMpaeT KOHCTPYKIIOHHBIC
MaTepHallbl B COOTBETCTBHU C TPEOyEeMBIMH
XapaKTEPUCTUKAMM JJIsl NCTIOJIb30BAHMS B
obacTr mpohecCHOHATBHOM e TeTbHOCTH

Brnanets: HaBBIKaMU UCTIOJIB30BAHUS
CBOMCTB KOHCTPYKLIMOHHBIX H
INEKTPOTEXHUUECKUX MaTEPHAIIOB, METOOB
HCCIIEA0BaHNsI KOHCTPYKLIMOHHBIX
MaTepHalioB B pacueTax napameTpoB U
PEKUMOB 00BEKTOB IPO(heCCHOHATBLHOM
JIeSITEIbHOCTH




4. CTpyKTYypa ¥ coepKaHHue TUCHUILINHBI

®opMbI TEKYyLIET0

CTPYKTYpPBI U CBOWCTB

CTaJIe U YyTYHOB

Tema 9. CtpykTypa 1 cBoOCTBa OeNbIX
U rpaUTU3MPOBAHHBIX YYTYHOB

Bun N KOHTPOJIA
Moayas (pa3aen) yueOHOH HaHMeHOBaHIfe TEM 3AHITHH Cemectp Obnewm, banabl | UaTepakTuB, 4. (HAMMeHOBaHHUE
(yueOHoOI padoThI) 4.
padoThI OLICHOYHOI'0
cpeacTBa)
1. Kpucramnuueckoe| Jlek Tema 1. Kpucrammueckoe crpoeHne 2 YerHbll onpoc
cTpoeHue  TBepabix|JIad TBEpABIX Ted. TUIBI CBA3EH B (cobecenoBanme)
Te. Hedexrsr [Ip KpHUCTaJIjax 2
kpuctaimuaeckoro | Cp Tema 2. JleheKThl KPUCTATITUIECKOTO 18
CTpOEHMsI M HX CTPOECHMS
BIIMSIHUE HA CBOMCTBA
KpUCTAJIJIOB
2. Ilnactuueckas Jlex Tema 3. 2 2 YcTHBIM onpoc
neopmanus u Jlab OO0mrast XapakTepUCTHKA MEXaHUYECKHX (cobecenoBanmue)
pexpucraumsanud. |Ilp SBJICHUH B TBEPIBIX Tesax" 2
MexaHudeckue Cp Tema 4. Bnusinue temneparypsl Ha 18
CBOMCTBA CBOMCTBA J1e()OPMUPOBAHHOTO
Marepuana. Pekpucrammsanus u eé
THUIIBL.

3. Jlex Tema 5. Kpucrammsanust MeTauioB U 2
Tepmonunamuyeckue| JIab CILUIaBOB
OCHOBBI (pa30BBIX IIp Tema 6. da3bl B cruiaBax.
[IPEBPALICHUH. Cp 15
3aKOHBI ITA 0,25
KpUCTAJIIIM3ALUU
4. Tnarpamma Jlex Tema 7. JIlnarpaMmsel COCTOSTHUS 2 VYerHbI onpoc
coCTOsTHUS «xkene30 — J[ab JBYXKOMIIOHEHTHBIX CUCTEM. (cobecenoBanue)
YTIEPOI». ITp Tema 8. CrutaBbl CUCTEMBI " KeENE30- 2
B3aumocssi3b Cp yraepox” 18




Cxema pacyera UTOroBOro 0aJuia (He NpeaycCMOTPEHO)

®opMbI TEKYLIET0
Bun N KOHTPOJIA
Moayas (pa3aen) yueOHOH HaHMeHOBaHIfe TEM 3AHITHH Cemectp Obnewm, banabl | UaTepakTuB, 4. (HAMMeHOBaHUE
(yueOHoOI padoThI) 4.
padoThI OLICHOYHOI'0
cpeacTBa)
5. Teopus u Jlex Tema 10. TeopeTnueckre OCHOBBI 2 YerHbll onpoc
[IPAKTHKA Jlab TEPMUYECKON 00pabOTKH 6 (cobecenoBanmue)
TEpMUYECKOU U IIp Tema 11. [IpakTuka TepMuuecKoit JlaGopaTopHsble
XUMHKO- Cp o6paboTtku. OcHnoBuble BUBI TO 1 nx 40 paboThI
TepMUYECKON Ha3HA4YECHHUE.
00paboTKH Tema 12. Xumuko-repmudeckas
00paboTKa 1 €e 0COOCHHOCTH
Tema 13. JlerupoBaHHbIe cTaNH
6. Jlex Tema 14. DnexTpoTexHUUECKHE 2 2
DnexkrporexHndeckue| Jlad MaTepHabl
maTepuansl. Obnactu | [Ip Tema 15. Matepuaisl ¢ 0cOOBIMU
MX IIPUMECHEHUS Cp MAarHUTHBIMHU CBOMCTBAMH 15
KonTposns 3,75
Hroro: 144




5. O6pa3oBare/ibHbIe TEXHOJIOTHHU
B Hacrosmem Kypce HCHoIb3yI0TCs CIEAYIONe 00pa30BaTeIbHbIE TEXHOIOTHHU:

1. TexHoNOT s TPAIUIIMOHHOTO 00y4YeHHUs B hopMe JIEKIIHiA, 1TabopaTOpHBIX paboT.
2. VlnTepakTUBHBIE TEXHOJIOTHU C UCIIOJIb30BAaHUEM INPE3CHTALMOHHOTO METOJa 00y4eHus,
METO/Ia aHAJIN3a KOHKPETHBIX CUTYAIMH JeKIHii-0ece ] U JIEKIUH C 3JIeMEHTaMU JUCKYCCHH.

6. MeToauyeckne yKa3aHus 0 OCBOEHUIO TUCHMITIUHBI

[Ipy MOArOTOBKE K 3aHATHSAM, TEKYIIEMY KOHTPOIIO W TNPOMEKYTOYHOH aTTeCTaluu
CTYAEHTBI MOTYT BOCHOJIB30BATHCS AJIEKTPOHHOI Oubnuorekoit BY3a, momy4uuts noctymn K ydeOHO-
METOAMYECKUM MaTepuaigaM Kak OuOmuoreku 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 BOCIIOIB30BaThCA YUTAIBHBIMU 3aJaMHU.

[Tpu mOATOTOBKE K J1a00OPATOPHBIM 3aHATHIM CTYJICHT JOJKEH:

- M3YYHUTh TEOPHIO MO TeMe JIabopaTopHO paboThI, UCMOIB3YsI KOHCHEKT JICKUUH H/HIu
PEKOMEHAYEMYIO TEXHUUECKYIO IUTepaTypy;

- 03HAKOMUTHCS ¢ METOAUKOMN BBITIOJTHEHUSI PaOOTHI;

- O3HAKOMHTBHCS C BOIPOCAMU ISl MPOPAOOTKU K J1abopaTopHOW paboTe U OBITH TOTOBBIM
OTBETHUTH HA HUX BO BpeMs cCOOECeJOBaHUS C MPENOIaBaTeNIeM 110 UTOTaM BBITTOJTHEHUSI PAOOTHI.

JluakTuueckue eIuHMIIbI, TPEayCMOTPEHHBIE pabodell IporpaMMoil Ha CaMOCTOSTEIbHYIO
popaboOTKy, MOJDKHBI OBITh M3Y4YEHBI CTYACHTAaMH B XOJE€ CaMOCTOSTEIbHOM paboThl. B xoxe
CaMOCTOSITENIbHOW pabOThl KaXIbl CTyIEHT 00s3aH MPOYUTATH OCHOBHYIO U IO BO3MOXKHOCTHU
JOTIOJTHUTENIBHYIO JIUTEPATYPY 110 U3y4aeMON TEMe, TOTOJHUTh KOHCIIEKTHI JICKIUH HEeJOCTAIOINUM
MaTepHaliOM, BBITUCKAaMH M3 PEKOMEHIOBAaHHBIX NEPBOMCTOUYHUKOB. KoHCIIekTHpOBaHue Hanboiee
CIIO)KHBIE JJIs1 TOHMMaHHUS TE€Mbl HEOOXOIUMO COYeTaTh C TMOJIYYCHHEM IHCHbMEHHBIX, a TpHU
BO3MOKHOCTH, ¥ OYHBIX YCTHBIX KOHCYJIbTALIMH MPETo1aBaTeNs.



7. OleHOYHBIE CPEICTBA

7.1. IlaciopT OLIECHOYHBIX CPEACTB

Cemectp Kon koHTpO/IHpYEeMOi KOMIIETEHIMHT HaunmeHnoBanue
(WM 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 MaTepHAJIbl, HEOOXOANUMBIE /ISl TEKYIero KOHTPOJIs
7.2.1. OT4et no 1abopaTopHoii padore

OTtuéT no nabopaTopHOi pabOTE BHIMOIHAETCS B PYKOITUCHOM BHJIE.

CryeHThI UMEIOT MPaBo 0(OPMIIATE OTUYET KaK B PYKOIIMCHOM BapuaHTe, TaK U UCTIOIb30BaTh
st opopmiienus u newatu O9BM u MOVY.

[Ipu odopmieHnn oT4YéTa B TMEYATHOM BHUAE HKENATENBHO COOMIONATh CIEAYIOIINe
TpeGoBaHus. {51 3aroJIOBKOB: MONYXUPHBIN wpudT, 14 1T, HeHTpupoBaHHbIH. /g OCHOBHOTrO
TeKCTa: HeXXUPHbIA mpudt, 14 0T, BRIpaBHUBaHME MO mUpUHE. Bo Bcex ciydasx Tum mpudra —
Times New Roman, orctyn a63ama 1.25 cM, noayTOpHBIH MeXaycTpouHblit HHTEpBai. [lons: geBoe
— 3 cM, mpaBoe — | cM, BEpXHEE U HUKHEE — 2 CM.

OT1uéT QpopMupyeTCs B CIEAYIONIEM MOPSIKE:

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

[lenb paboOTHI MOKA3bIBAET, VIS YETro BHIIOIHAETCS paboTa, HampuMep, U TOTYUYCHUs HITH

3aKpEIJICHUS KaKUX HABBIKOB, U3YUYE€HHUS KAKUX SIBJICHUH, 3aKOHOB U T.II.
3. OCHOBHBIE TEOPETUUECKUE MTOIOKEHUS.

B paznene nmpuBOOUTCS KPAaTKOE ONMCAHUE HUCCIENYEMBIX SIBJIECHUH (C WIUIIOCTpaLUsIMMU,
TabMUIIAMU, CXEeMaMH, TpauKamMH), OCHOBHBIC TEOPETUYECKHE IIOJIOKEHHUS (B TOM 4YHCIE —
MaTEeMaTUYECKHUN ammapar, ONUCBIBAIOINN UCCIIETyEMbIE SIBICHUS), CXEMbl U3MEPEHUN, CBEACHUS
00 HCIONB3yEeMOM IpHU NPOBEAECHUHM paboThl JabopaTOpHOM 00OpYIOBaHWH, OMHCAHUE MOJENEH,
METOIOB U aJITOPUTMOB, HEOOXOJUMBIX 11 00paOOTKU MOTYYEHHBIX TaHHBIX.

4. DKCnepUMEHTAJIbHBIE PE3YNIbTATHI.
ITpuBOATCS SKCIIEPUMEHTANIBHBIE IaHHBIE, B TOM YUCJIE 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
POCCUUCKOM ®EJEPALINU
TOJBATTUHCKUM T'OCYJIAPCTBEHHBIA YHUBEPCUTET

Kadenpa «HanoTtexHomoruu, MaTepruagoBeCHUE U MEXaHUKa

OTYET
1o JabopaTopHoit padoTe No
1o qucnuruinHe « TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTepUaIOBy

TEMA: HAUMEHOBAHHE TEMbI

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

[IpenonaBarens HBanos U.N.

Tonbsttin 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. OTKUT U HOpMAaTTU3AIHS
1. Crans 60. Temneparypa HarpeBa Acs + (30 + 50)°C. Oxmaxaenue B Boae. OnpeneanTe Bl
TEPMUYECKOH 00pabOTKH.

1) [onHbIiA OTXUT
2) HenonHelil oTKUT



3) U3otepMuyeckuii OTHKUT
4) Hopmanu3zauus
5) 3akanka

2. Kakas cTpykTypa chopMHUpyeTcs y CTaiau 35 mocie HopMaau3aumn?
1) ®epput + eMEHTUT

2) ®epput + nepiaur

3) ®eppur

4) LlemeHTUT

5) Maprencur

3. Kakyro Tepmuyeckyio 0OpabOTKy HEOOXOAMMO IPOBECTH, YTOObI YCTPaHHUTH MOPOKU
CTPYKTYPBI 110CJI€ KOBKH?

1) OTxur noJHbII

2) OTKUT HETOJIHBIN

3) PexpucTtaimu3aliiOHHBINA OTHKUT

4) Otmyck

4. ITpu xaKoil U3 yKazaHHBIX CKOPOCTEN OXJIaXKICHHs 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) Aci + (30 +50)°C

3)Aci ... Acs

4) Menee Aci

JlaboparopHast paboTta 2. 3akanka cTanu

1. Kakas cTpykTypa nokasaHa Ha pUCyHKe?

1) MapTeHCUT KpyITHOUTObYaThIN
G) 2) MapTeHCUT MEJIKOUTOJIbYAThII
s
3¢ % 3) Maprencut + deppur

'n/ By

- Q\) 4) MapreHcut + IEeMEHTUT
ot
1\/ \, ’ /’ \

2. Kakas cTanp mocie 3akajik OyJeT UMETh BhIIIE TBEPAOCTH?
1) Crainb 20
2) Cranb 45
3) Crainb 10

.4-"
—
!




4) V10

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

) f 1) O6nacts 1
Ac 1 2) O6nacts 2
3) OGaacts 3
4) O6nacts 4
¢ 5) O6uacts 5

a7

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)uTe KpUCTAIINYECKYIO PEIIETKY MAPTEHCUTA.
1) KyOuueckas 00eMHOILICHTPUPOBAHHAS

2) KybOudeckas rpaHelIeHTpUPOBaHHAs

3) TerparonanbHas

4) T'ekcaronanbHas

JlaboparopHas pabota 3. OTmyck cTanu
1. Kak u3meHsieTcs miaacTUYHOCTh CTalu 45 ¢ yBeIMUYEHUEM TeMIEePaTypbl OTIycKa?

1) 2) 3)
A8 A 8 A 8

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

2) MapTeHCHUT OTITyCKa + LIEMEHTUT BTOPUYHBIN

3) TpoocTtur

4) Copbur

3. Uto Ha3bIBaeTcst copourom?
1) TBepaplil pacTBOp yIiieposia B O-KeJIe3e



2) TBepablil pacTBOp YIJIEpOia B Y-7KEJI€3€
3) MenkonucnepcHas heppuUTO-IIEeMEHTHTHAsI CMECh
4) CpennenucnepcHast (peppuTo-IIEeMEHTUTHAsI CMECh

4. IIpu kakoM BHUJI€ OTITYCKA 3aKaHYMBAETCS paciajl MapTeHcUuTa?
1) Huzkom

2) Cpennem

3) BricokoMm

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

1) TpoocTUT OTITyCKA UMEET 3EPHUCTOE CTPOEHUE, & TPOOCTUT 3aKAJIKU - INIACTUHYATOE

2) TpOOCTUT OTIIyCKa UMEET UI0JIBYATOE CTPOCHUE
3) CreneHplo JUCIIEPCHOCTU
4) Huuem He oTiiMyaeTcs

7.2.3. CobecenoBanue

Tema 1. OcHOBBI KpHcTaIIOrpadun
Bomnpocs! st mpopaboTku:

A

Tunbl KPUCTAIUTUYECKUX PEIIETOK
WNHupekcsl y310B (aTOMOB)

Nupexcel HanpaBiieHUI

HMHaeKkcol II0CKOCTeN

CemelicTBa HanpaBJIEHUI U MJIOCKOCTEN
3oHa miockocteil. OCh 30HBI

Tema 2. JIluarpaMMbl COCTOSIHUS IBYXKOMITOHEHTHBIX CILIaBOB
Bomnpocs! st mpopaboTku:
1.

Nownkwbd

Tema 3. Mexannueckne XapakTepUCTUKH YPOBHS CBOMCTB KOHCTPYKIIMOHHBIX MaTEPHUAJIOB

PaBHOBecHOE COCTOSHHE CILIaBa

®da3sl B criimaBax

Juarpamma cocTosiHUs IBYXKOMIIOHEHTHOTO CIuIaBa 1-ro pona
Juarpamma cocTosiHUS IBYXKOMIIOHEHTHOTO CIUIaBa 2-ro poja
Juarpamma cocTosiHUS IBYXKOMIIOHEHTHOTO CIUIaBa 3-ro poja
Juarpamma cocTosiHUS IBYXKOMIIOHEHTHOTO CIUIaBa 4-ro poja
Konopa. IlpaBuiia KOHOBI

Bomnpocs! st mpopaboTku:

NI R WD =

B3auMocCBs3b MEXy CTPYKTYpOM MaTepraia U ero CBOMCTBaMHU.
HcnpiTanus Ha TBEpAOCTb. OCHOBHBIE METO/IbI M3MEPEHUS TBEPAOCTU
HcnplTaHust Ha OJTHOOCHOE PAaCTSKEHUE.

OmnpeneneHne xapakTEpUCTHK YIIPYTOCTH, IPOYHOCTH, IIIACTUYHOCTU
VcnblTanus Ha yAapHbII U3ruo.

Ornpenenennie yaqapHOu BI3KOCTU

HcnpiTaHne Ha BBIHOCINBOCTh

Onpenenenne NUKINYECKOW IPOYHOCTH.

Kpurepun oueHku:

- 6 0ayyIoB MO pe3yibTaTaM YCTHOTO coOece 0BaHMsl TPONOPIIMOHATEHO KOJINYECTBY

MpaBUJIBHBIX OTBCTOB HA BOIIPOCHI NPCTIOAABATCIIA



7.3. OneHo4Hble cpeacTBa JJs NMPOMEKYTOYHOH aTTECTANMH IO HUTOraM OCBOCHUS
AUCUUITUHBI

7.3.1. Bonnpochl kK IPOMeKYyTOYHOM aTTecTAlNU

Cemectp 2
Ne i/t Bonpocsl k 3auery

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

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

3 JleheKThI KPUCTAJUIMYECKOTO CTPOCHHS], FTeOMETPHYUECKasi KIacCHU(UKAIIHSL.

4 Toueunsie nedexTel. MexaHM3MBI HX O00pa3oBaHMA. 3aBUCUMOCTh paBHOBECHOMU
KOHIEHTPAllUX BAaKaHCUN OT TEMIEPATYPHI.

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

6 Jlucnokanuu. BiausHYE IIIOTHOCTH TUCIOKALUN HA IPOYHOCTHBIE CBOMCTBA KpPUCTAJLIA.
Kpusasg Opgunra. Pacuer TeopeTrueckoil IpOYHOCTH.

7 DKCcIepUMEHTAIbHBIE 3aKOHOMEPHOCTH IIacTudeckor aedopmarmn. MexaHHuecKue
CBOMCTBA U UX XapPAKTEPUCTHKHU.

8 Hedopmarmonnoe ynpounenue. [Ipupona naknena. Tekcrypa nedopmaruu.

9 Jedopmarus HOTUKPUCTATMIECKUX Tell. 3epHOrpaHMYHOE yIpOoYyHeHHe. 3aKoH XoJuia-
Ilerya.

10 Paspymenue xpynkoe u Ba3koe. TemneparypHblil HOPOT XJIaJHOJIOMKOCTH.

1 Bnusinue Temrniepatypsl Ha cBOMCTBa AepopMUpOBaHHOTO MeTasuia. Pekpucramimzanus
U €€ TUIIBL.

12 MexaHU3MBbl INIACTHYECKON AeopMaIim: CKOJIbXEHHUE, IBOHUKOBAHHE.

13 MexaHu3MBbl IJIAaCTUYECKOH AeopManui: MeXaHU3M TEOPETHYECKOW MPOYHOCTH,
MexXaHu3M i y3uOHHON MOI3YUECTH.

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

15 [TonsiTust cucrema, cruias, ¢a3za, KOMIOHEHT, MEXaHUYECKasi CMECh.

16 ®da3pl B citaBax. XUMHYECKHE COSTUHECHUSA

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

18 3akoHOMEepHOCTH KpucTaum3auuu. Kpuseie TaMMaHa.

19 @a3pl B craBax. IBepable pacTBOpPBl M UX THIIBL. YCIOBUS HEOTPAaHUYCHHOU
pacTBOPUMOCTH. XHUMUYECKUE COCTUHEHHUS.

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

71 OcHoBHblE THUNBI AMarpaMM coctosiHusA. IlpaBunma koHonel. Kpucramnuzanus u
CTPYKTYPOOOpa30BaHHE CILUIABOB.

2 Binsaue npumMecei Ha pOLECChl KPUCTAIUIM3ALUYA U PEKOMEHJALUU 110 UX
HCIIOJIb30BAHHUIO.

23 JlnarpamMmma cocTosiHus xkene30-yrinepos. Passl, TMHUU, KPUTHIECKUE TOUKH.

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

25 3aBUCHUMOCTb CBOMCTB CTaJiel OT COAEpKaHUsl YIIIepoa.

26 Jl.c. >xene3zo-yrinepon MeractabwibHas. Kpucrammmsanus M CTpyKTypooOpa3oBaHUeE
6enpix uyryHoB. O01acTh MPUMEHEHUS.




Ne i/ Bonpocsl k 3auery

27 Jl.c. >xene3zo-yrinepon MeractabwibHas. Kpucrammmsanus M cTpyKTypooOpa3oBaHHeE
0enbIx 9yryHoB. O0IaCcTh MPUMEHEHUSI.

8 Jl.c. xene30-yriaepon crabuibHas. Kpucrammmsanus u CTpyKTypooOpa3oBaHHE CEphIX
qyryHoB. O0JacTh NPUMEHEHHSI.

29 Knavccnq)mcaunﬂ ceppix 4yryHoB. CrnocoObl modydeHus. BnusiHue cTpyKTyphl Ha
CBOMCTBA CEPBIX UYTYHOB.

30 IIpeBpaienus B cranu npu Harpese. HacaeacTBEHHOCTh ayCTEHUTHOT'O 3€pHa.

31 JluarpamMma  HM30TEPMHUYECKOTO _ TIpeBalICHUs  ayCTEHHTa. BnusHue cxopoctu
OXJIAKJEHHS HA CTPYKTYPY M CBOWCTBA CTaJICH.

32 MapreHncutHoe npeBpaiieHrne. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MPEBPAIICHUSI.

33 TepmoobpaboTka. Knaccudukaius 1 OCHOBHbIE TEXHOJIOTHYECKHE ApPaMETPBI.

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

35 IIpeBpalnieHus Ipu OTIIyCKE.

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

37 BH;[ULI OTIIyCKa, UX Ha3HAYE€HME, CTPYKTypa CTaJIel I0CIe OTIyCcKa, pa3indus B
CBOMCTBAX.

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

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

40 OcHoBHbIe BUAbl XTO. CynHOCTb, TEXHOJOTHYECKUE TAPAMETPbI, HA3HAUEHUE

41 Knaccugukaius 1 MapKHpOBKa KOHCTPYKIIMOHHBIX MaTepHAIIOB.

42 L{BeTHbIe crtaBbl. OCOOEHHOCTH CTPOCHHUSI, CBOMCTBA, 00J1aCTh MPUMEHEHUSI.

43 OnexkrporexHnyeckue Martepuanbl. OCOOEHHOCTH CTPOCHHUS, CBOWCTBA, OO0JIACTb
IIPUMEHEHHUS.

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

7.3.2. Kputepun u HOpMbI OLIEHKH

®opma
NpOBeIeHUs!
Cemectp POBeA N Kpurepuu u HOpMbI oleHKH
NPOMEeKyTOYHO
arTecTaluu
1 3auer Ha ocHOBE UTOrOBOrO pEUTUHIOBOTO

6ama B coorBercTBuHU co HIkanoit
NepeBo/ia pEHTHHIOBBIX OAJIIOB B
TpaguuoHHbIe ollcHKH [Topsaaka
OpraHu3ay 0aTbHO-PEHTUHTOBOM
CUCTEMBI OLIEHKH YCIIEBAEMOCTH
CTYACHTOB, PEUTHHIOBBIN Oy 55-

100

«YIOBJIETBOPUTEIILHO

Ha ocHOBE UTOrOBOrO pEUTUHIOBOTO

«HEYIIOBJIETBOPUTEIHLHO .
y P Oayuta B coorBercTBuu co lkanon

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

OYEHKOUY UIU

«OK3aMen», mo ocmaesums mojibKoO CMPOKU C OYEHKAMU.




®opma
NpoBeAeHNUA
NMPOMEKYTOYHOHI
arTecTalnu

Cemectp Kpurepuu u HOpMbI oleHKH

NepeBo/ia pEHTHHIOBBIX OAJIIOB B
TpaauuruoHHbIe olieHKH [lopsinka
OpraHu3ay 0aUTbHO-PEHTUHTOBOM
CUCTEMBI OLIEHKH yCIIEBAEMOCTHU
CTYACHTOB, peUTHHIOBBIHN Oai 0-54




8. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieYeHHe TUC U ILTHHBI

8.1. O0s3aTesbHasI IMTEPATYPA

ABTOpBI, COCTABUTEIH

3arsiaBue (3aroJi0BoK)

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

T'ox m3panua

KoanuecTBo B
HAY4YHOI
oudamnoreke /
HaumMmeHoBaHue
9BC

C. B. JlaBre110B, /1. A.
bongeipes, JI. 1. ITonoga,
M. H. TropskoB

Martepuanosenenue : / C. B. [laBoinos, /1.
A. bonaeipes, JI. 1. ITonosa, M. H.
TropbkoB. - Mocksa ; Bonornaa : Undpa-
Wmxenepus, 2020. - 424 c. : un., Tadm. -
ISBN 978-5-9729-0417-4. - Tekcr :
91eKTpoHHbIN. - URL:
https://znanium.com/catalog/product/116774
6. — PesxuM pocTyna: 1o noAnmcke.

yuebHoe rnocodue

2020

9BC
«Znanium.comy

Mopos, H. K.

Mopos, H. K.

DNEeKTPOTEXHUYECKOE MaTEePUATIOBEACHNUE
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-OMOINOTEUHAs CHCTeMa
"Koncynberant cryaenra”. - ISBN 978-5-
9729-0390-0. - TekcrT : 2IEKTPOHHBIN.
URL: https://www.studentlibrary.ru/book/IS
BN9785972903900.html

y4eOHUK

2020

ObC

"KoHcynbTanT
cTyaeHra”

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

MartepuanoBeneHue : 1a6. mpaktukym / I
B. Knesnos, M. A. BeiOorimuk, H. A.
Knesnosa, JI. U. Ilonosa ; TT'Y ; Uu-T
MamuHocTpoeHus ; Kad. "HanorexHosmoruu,

7a0. MPaKTHUKYM

2018

Penosuropuit
Ty



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

Ne
n/n

ABTOpBI, COCTABUTEIH

3arsiaBue (3aroJji0BoK)

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

T'ox m3panua

KoanuecTBo B
HAY4YHOH
oudamoreke /
HaumMmeHoBaHue
9BC

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

8.2. lonotHuTEIBLHAS IUTEPATYPA

Tun (yueOHHMK, ydeOHOE

KoanuecTtBO B
HAY4YHOI

mamuHocTpoeHue / A. A. Uepenaxun, T. 1.
banskoBa, A. A. CMmonbkuH. - PocToB-Ha-
Hony : ®enukc, 2017. - 349, [1] c. -
(Beicmiee o6pazoBanue). - ['moccapwmii: c.
327-332. - bubnuorp.: c. 333-334. - ISBN
978-5-222-27669-3 : 694-91. - Tekcr :

HEINOCPEACTBEHHBIM.

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

1 Yepenaxus A. A. Yepenaxus A. A.
DNEeKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE
MaTepHuanoBesieHue : yueO. 11 6aKanaBpoB,
00y4. [0 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

obpamenus: 15.01.2020). - Pexxum noctymna:

DNeKTPOHHO-OMOINOTEYHAs CHCTeMa
"Jlanp". - ISBN 5-87623-018-7. - Teker :
JJIEKTPOHHBIN.

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

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



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

8.3. Ilepeuens npogeccnoHaNBHBIX 0a3 JAHHBIX W MHGOPMALMOHHBIX CIHPABOYHBIX
cucTeM

Marepuanosenenue http://www.materialscience.ru/

Jlekuuu, y4yeOHUKH, METOAMYKA M MHOTO JIPYroe IO AWUCHUIUIMHAM: MarepuanoBeaenue, TKM,
KOMITO3ULIMOHHBIE MAaTEPUAJIBI.

MarepuanoseieHne: 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 351eKTpOHHON OMOIMOTEKH MeXMaTa MpeICTaBIsgeT co00i KPYMHYIO0, KaTallOTU3UPOBAHHYIO
KOJIJICKIMIO 3JIEKTPOHHBIX BEPCH y4eOHBIX M HAYYHBIX KHUT 0 MaTeMaTHKe, computer science u
ApyruM HaykaMm. Takxke B OMOIHMOTEKE MOKHO O3HAKOMHTBHCS ¢ y4eOHBIMU IJTAHAMU U ITPOrpaMMaMU
BCEX OCHOBHBIX U CIIELUAIBHBIX KYPCOB, UNTAEMbIX Ha (haKyibTeTe.

8.4. IlepeyeHb NpOrpaMMHOro odecrnedeHunst

Ne Haumenosanue IO PexBu3uTHI 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
JecTBUS - OECCPOUHO
4 | Office Standart Horosop Ne 727 or 20.07.2016r., cpok

JeUcTBUS - OECCPOUHO

8.5. Onucanne MarepuaJbHO-TeXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYIIECTBJICHUS
o0pa30BaTe/IbHOIO NMpoLecca Mo JUCHUIINHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHEeTOB, Ja0opaTopuii, MACTEPCKUX U
Ap. 00BEKTOB 1JIsl IPOBEACHHUS
NPAKTHYEeCKUX 1 J1a00paTOPHBIX 3aHATHIA,
NMOMELIEeHUH VI CAMOCTOATEIbLHOMI
pa6oThl 00y4yamuxcs (HoMep ayAuTOPUN)

IlepeyeHb OCHOBHOTO 000PYAOBAHMA

VYuebHast ayauTopusi IS TIPOBENCHHS — 3aHATHH
JIEKIMOHHOTO  Tuma. Y4eOHas  aymuTopus  Juis
MIPOBEJCHUS 3aHATUH CEMHHAPCKOro Thma. YueOHas
ayoquToOpHs TSI KypCOBOTO  ITPOEKTHPOBAHUS
(BBITTOJTHEHNST KYPCOBBIX padoT). YueOHas ayauTopHs
JUIS TIPOBEJICHMSI TPYIIOBBIX M WHIUBHIYaJIbHBIX
KOHCYJIbTallMi. Y4ueOHasi ayJuTOpHs JJIsl MPOBEICHUS
3aHSATHH  TEKyHIETO KOHTPOJS M MPOMEXYTOYHOH
arrecraimu. (I'-326))

Cronbl ydennueckue (MOHOOJIOKH) JBYXMECTHBIC ,
CTOJ NIPENoaBaTeIbCKUi, cTyn
IIPENoAaBaTeIbCKU, JOCKa ayJUTOpHAs (MEJIoBas),
9KpaH HaBECHOH, CTAllMOHAPHBIH  MPOEKTOP,
MIPOLIECCOpP, MBIIIb KOMIMBIOTEpHAs, MyJIbT IS
MIPOEKTOpa

Jlaboparopus "TepmoobpaboTka MaTepuayoB"
VYuebHast aynuTopus Uil NPOBEACHUs J1a00paTOPHBIX
pa6or (E-105)

Cronpl  y4yeHHYECKHE  JIByXMECTHBIC,  CTOJ
npenonaBaTCTonbl  yUeHHYECKHE JBYXMECTHBIC |
CTynbsi y4YCHHYECKHE , JIOCKAa ayAWTOpHas
(MenoBas), mKadbl I YIeOHBIX TOCOOMH, CTOJIBI
n1abopaTopHble, MUKPOCKOI METAIIOTpahUuecKHH,
IIUT CHJIOBOH

Vuebnas ayauTopuss  Uid OPOBCACHUA 3aHATHI
JICKODMOHHOI'O THIIA. VuebHas ayanuTopus JJIsL
IPOBCACHUSA 3aHATHI CCMHHAPCKOro THIIA. Vuebnas

Cron npenogaBaTtensckuil, CTOIBI yUCHHUYECKHE
JIByXMECTHbIE ~ (MOHOOJIOK),  CTyJIbs,  JIOCKa
ayauropHas (MenoBas), Kadeapa



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

n/n

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

IlepeyeHb OCHOBHOTO 000PYAOBAHMA

ayquToOpHs TSI KypCOBOTO  ITPOEKTHPOBAHUS
(BBITTOJTHEHNST KYPCOBBIX padoT). YueOHas ayauTopHs
JUIL TIPOBEJCHUS TPYNIOBBIX M HMHAWBUAYaJIBHBIX
KOHCYJIbTAallMi. YueOHasi ayJuTOpHs sl NPOBEICHUS
3aHSATHH TEKYHIET0 KOHTPOJS M HPOMEXYTOYHOH
arrecrarmu. (E-505))

[Momeruenne Ui CaMOCTOSATENBHOH  pabOTHI
oOyyaronmxcs (I'-401)

CTOJ'H)I, CTYJIbsl, KOMIIBIOTCPBI
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