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1. AHHOTAIUA

1.1. Kpartkoe onucanue coepaHus JaHHOW TUCIUIUIAHEI,

Coraacno @I'OC BIIO P® nucrunnuna “XuMust painoMaTepuanoB” 0KHA 00ecieyuBaTh

3HaHUSA O IIPOBOJHHKAX, IOJYIPOBOJHHKAX, AUIJICKTPUMKAX, MAarHUTHBIX MaTcpualax H

OpraHMYECKUX MaTepuanax, IpuMeHseMble B TEXHOJIOTHH alllapaTypbl CBI3U.

1.2. TpynoeMKOCTh B aKaJIeMHUYECKHX KpenuTax -2 u 4dacax /2, GopMbl UTOTOBOTO KOHTPOJIS

(3auer);

1.3. B3anMocBs3b AUCHUIUIMHBL C APYIUMH JUCHHUIUJIMHAMU y‘IGGHOI‘O II1aHa CIICUAJIBbHOCTH

(HampaBJICHMS)

ﬂaHHaﬂ JUCLHMINIMHA B3aUMOCBA3aHa C AUCHUIIJIMHaAMU (bI/IBI/IKa, SJICKTPOMArHuTHBIC I10JIA U

BOJIHBI, 3JICKTPOHHUKA, 3SJICKTPOIIUTAHUC YCTpOfICTB n CUCTEM CBiA3HM, CXCMOTCXHHKA,

ONTHYECKUE TEIIEKOMMYHHUKAIMOHHBIE CHCTEMBI, (u3udeckre OcHOBBbI TexHukum CBY,

OIITORJIEKTPOHHBIE ¥ KBAHTOBBIE MPUOOPHI U YCTPOUCTBA U JIP.

1.4. Pe3ynbpTaThl OCBOCHHUS MIPOTPAMMBI TUCHUTIIHHBL:

Kon
HHIMKATOpa
Kon JOCTHKEHHSI
. | HammeHOBaHMe HHAMKATOPA
KOMIIeTEeHIIHH (8 HaumeHoBaHHe KOMIIETEHIHH (8 KOMIeTeH Uit N o
AOCTHKEHU I KOMIIeTeHIii (8
coomeemcmeuu coomeemcmauu pabouum ¢ y4eOHvim (8
coomeemcmauu paboyum ¢
pabouum ¢ n1aHoOM) coomeemcmeauu
YUeOHbIM NAAHOM)
VUeOHbIM NIAHOM) pabouum c
VUEOHbIM
NIaHoOM)

YK-8. Cniocob6eH co3maBaTh U OIEPKUBATH YK-8.1 3HaeT KIaccuUKAIUIO U
0e30MacHbIe YCIOBUS MCTOYHUKH YPE3BBIYAITHBIX
KHU3HEIEATEIbHOCTH, B TOM YHCIIE pU CUTYaluil IPUPOTHOTO U
BO3HUKHOBEHHUU YPE3BBIYAITHBIX TEXHOTEHHOTO
CUTyaui MIPOUCXOXKICHHUS;

MPUYUHBIL, U TIOCIIEICTBUS
OITACHOCTEM, CITIOCOOBI 3aIUThHI
OT YPE3BbIYaHBIX CUTYyALUH,
MPUHIIMITBI OPTaHU3alNuN
0e30MacHOCTH Tpy/ia Ha
MPeaNpUATHH, TEXHUYECKHE
CPEACTBA 3aLUTHI JIFOJCH B
YCJIOBUSIX YpE3BbIYaiHON
CUTYaIUH.
YMeer noanepKuBaTh
YK-8.2 0e30macHbIe YCIOBHS




KHU3HCACATCIHLHOCTH,
BBISBJISITH PU3HAKHU, TPUIUHBI
BO3HUKHOBCHUS
YpE3BbIYANHBIX CUTYAIUH,
OLICHUBATh BEPOSTHOCTh
BO3HHUKHOBECHHUS
MOTEHITMATbHOM OIMaCHOCTH U
MPUHUMATh MEPBHI IO €€
MpeAYyNpEeRACHUIO.

Baageer meTomaMu
MPOTHO3UPOBAHUS
BO3HHUKHOBEHHS OITACHBIX HITH
YK-8.3 Ype3BbIYANHBIX CUTYAIIUH,
HaBBIKAMH 10 MPUMEHECHHIO
OCHOBHEIX METOJIOB 3aIl[UTEI B
YCJIOBUSIX YpE3BbIYaHBIX

CUTyalui
2. YYEBHAS ITPOI'PAMMA
2.1. llenun u 3a1a9M TUCITUTIIAHBI
Ienu  Oucyunauner - B JOCTymHOWM  ¢dopMe  O3HAKOMUTh  CTYACHTOB  C
XUMUEH OCHOBHBIX MAaTEpHAIOB UCIOJB3YEMBIX B  PAJAUOTEXHUKE - TMPOBOJAHUKH,

MIOJIYIIPOBOJHUKH, IHUAJICKTPUKH, MAarHUTHBIE M OPraHUYECKHE MaTepuasbl, O3HAKOMHUTb CO
crnoco0aMM MX NOJY4YEeHHs, C HMX (PU3MKO-XMMHUYECKUMH CBONCTBAMH U C OOJACTAMM HX
MIPUMEHEHHUS.

3adayu— NpUBUTH 3HAHUS B TEXHOJOTHYECKUX MPUEMAX UX IOJIy4EHHs], HABBIKM OE3011aCHOTO
oOpamieHus ¢ 3THUMH MaTepuajaMd M MX IPUMEHEHHS B COOTBETCTBYIOIIEH OO0JIacTH, JaThb
IIPEICTABIICHHUE 00 OCHOBHBIX IyTAX pa3BUTHUA MaTepHualoBeICHUS JUTS

PaZMOdIIEKTPOHUKH .

2.2. TpymoeMKOCTb JUCITUTIIMHBI U BUJIBI YIeOHOU paboThI (B akaIeMHUYECKUX Yacax M 3a4€THBIX

eNUHHLAX) (YOaIums CmpoKu, KOmopbsle He Gyoym npumeHeHbl 8 pamKax OUCUUNIUHbL)




Bcero, B Pacnipenesienne 1o cemecrpam
Buabl yue6Hoii padoThi akas. | v vV | VI | VIl | VI
vacax ceM ceM | ceM | ceM | ceM | ceM
1 2 3 4 5 6 7 8
1.06mas Tpy10eMKOCTh H3y4YeHHUsI 72 72
JUCHUILJIHHBI IO ceMecTpaM, B T. 4.:
1.1. AyautopHbIe 3aHATHSA, B T. U.: 52 52
1.1.1.JIexumn 18 18
1.1.2 TlpakTHyecKue 3aHATHSA, B T. 4. 34 34
1.1.2.1. O6cyxnenue
MPUKJIAJHBIX IPOCKTOB
1.1.2.2. Keiicnl
1.1.2.3. JlenoBble Urpsl,
TPCHUHTH
1.1.2.4. KoHTponbHBIE
paboThHI
1.1.2.5. JIpyroe (yka3aThb)
1.1.3.Cemunapsl
1.1.4.JTaGopaTopHbie pabOThI
1.1.5. Ipyrue Buas! (yKazath)
1.2. CamocrosiTenbHas padboTa, B T. U.: 20 20

1.2.1. IloaroroBka K 3K3aMeHaM

1.2.2. [Ipyrue BuasI
CaMOCTOSITENIbHON PabOTHI, B
T.4. (yKa3aTh)

1.2.2.1.ITuceMeHHbBIE JOMAIIIHUAE
3aaHus

1.2.2.2. KypcoBbie paboThl

1.2.2.3.Dcce u pedepatsl

1.2.2.4. ]lpyroe (yka3aTp)

1.3. Koncynpranuu

1.4. Jlpyrue meTobl 1 GOPMBI 3aHATHIA

HToroBeiii KOHTPOIb (DK3aMeH, 3ader,
nu@. 3a9eT - yka3arh)

3avyer

3a4yerT




2.3. ConepixaHue AU CHUILTHHBI

2.3.1. TemaTu4yeckuii NIJIaH U TPYA0EMKOCTb ayIMTOPHBIX 3aHATHI (MOY/IH, pa3ae/bl

JUCIHUIIMHBI U BUAbI 3aHATHI) 110 padoyeMy yueOHOMY IJIAHY

Pa3nennl u TeMbI JUCHHUIIJIMHBI

Bcero
(ak. yacoB)

Jexknun
(ak.
4acoB)

pakr.
3auaTus
(ak.
4acoB)

CemuHnapsl
(ak. yacos)

JlaGop.
(ak.
4acoB)

2=3+4+5+6
+7

3

4

Monayas 1. BBenenue. Knaccudpuxanus
MaTepuaioB. O0uiue cBeieHUs 0
npoBoaHukax. [IpoBoHNKOBBIE
MaTepuaibl. [loaynpoBogHUKOBBIE
matepuaiabl. Kinaccudpuxanus
MOJIYNPOBOAHUKOBBIX MAaTepPHAJIOB.

26

18

BBenenue.

0.5

0.5

Paszgen 1. O01mue cBeneHus o
MaTepuajiax. [IpoBoIHHKOBbIE
MaTepuaJbl.

10.0

2.0

8.0

Tema 1. Knaccudukanus marepuasios.
OO0wmue cBeaeHus o0 NPOBOIHUKAX. Mep.
Ionmyyenue menu. Mapku menu.
CrennansHble copta Meau. CBoiicTBa
Menu. [Ipumenenue Meau.

25

0.5

2.0

Tema 2. Amomunwid. [Torydenne
aTFOMHUHUS. MapKu aTfOMAHUS.
IToBepxHOoCTh anmomuuus. biaropoiHeie
Metauel. 3050T0. Cepebpo. [TnaTuna.
TMamnagnit

25

0.5

2.0

Tema 3. Metamisl cpeHel TYyromIaBKOCTH.

XKeneso (crans). KobansT. Hukens.
CruiaBsl /1151 DJIEKTPOBAKYYMHBIX
pubOpoB. MeTauTbl BHICOKOM
TyromiaBkocTd. Bonsdpam. Mommbaen.

3.0

1.0

2.0

Tema 4. Tanran. Huoouii. Xpowm. Penwit.
CmiaBbl TYroIuiaBKux MetasuioB. [pumoun.
HeMmeramnuueckue npoBoasuiue
MaTrepuaibl. YTIepOAUCTbIE MaTEPHAIIBI.
KomMrmozuiimonHsie npoBOAsIIUE
marepuainsl. Kontakronsl. KepmeTsl.
[IpoBonsmue MaTepraIbl HA OCHOBE
OKHCIIOB.

3.0

1.0

2.0

Pa3gen 2. IlonynpoBogHUKOBBIE
MaTepHAJbI.

145

5.0

9.5




Tema 5. Knaccudukarus
MTOJTYTIPOBOTHUKOBEIX MaTEPHAIIOB.
I'epmanuii. [lonydyenue repmManus.
OU3NKO-XUMHUIECKHE H AIEKTPHICCKIE
CBOMCTBA.

3.0

1.0

2.0

Tema 6. O4ricTKa U BhIpanIiBaHUE
MOHOKPHCTAIUIOB. [IprMeHeHne TepMaHHUsL.
Kpewmnuit. [Toryuenue kpemuus. dusuko-
XMMUYECKHE U SIEKTPUUECKUE CBOICTRA.
BripaniBanie MOHOKPHCTAIIIOB.

3.0

1.0

2.0

Tema 7. DnuTakcus KpeMHHUSL.
IToBepxHOCTH KpEMHUS.
ITommkpucramuecKkuit KpEeMHUM.
IIpumenenne kpemHus. MBIIIBSIK.

3.0

1.0

2.0

Tema 8. bop. Cenen u Temnyp.

25

1.0

1.5

Tema 9. [TomynmpoOBOTHUKOBBIE COSTUHEHUS
trunaABY. O6mas xapakrepucTuxa.
AHTAMOHHT aTIOMUHUS. AHTUMOHUT
TJTUs. ApCeHUT aTIOMUHUS. ApCEeHUT
rajlIns.

3.0

1.0

2.0

Moayas 2.

Juanexkrpuku. [laccuBuble
HeOpraHuvecKkue TUIJIeKTPUKHU.
ITaccuBHBIE OPraHuYecKue
AUDJIEKTPUKH. AKTHBHBIE THIJIEKTPUKH
U KUJIKHe KPUCTALIbl. MarHUTHbIE
Marepuaibl. Opranudeckue
MaTepHaIbl. JKOJOTHYeCKHe ACIeKThI
HCIIO0JIb30BAHMS XMMHYECKHX NMPOLECCOB
B TEXHOJIOTUM PATUOMATEPHAIOB U
annaparyp CBsi3u.

28

10

18

Pazgen 3. JIu3JIeKTPUKH

12.5

4.0

8.5

Tema 10. Knnaccudukarus 1udIeKTPUKOB.

ITaccuBHBIC HCOPraHNn4CCKUEC JUIJICKTPUKU.

Heoprannueckue crekia. 3aBUCUMOCTD
CBOMCTB CTEKOJI OT UX XUMHUYECKOTO
coctaBa. KBapueBoe cTeko.
Knaccugukaius cTeKol o TeXHHISCKOMY
Ha3HAYCHUIO.

3.0

1.0

2.0

Tema 11. Curaiuiel. Kepamuka. [TaccuBnbie
OpraHUYEeCKHe AUAIEKTPUKU. Martepuaisl ¢
MabIMH AUIIEKTPUUECKUMH TOTEPSIMU

(uenossipusbie). [onmatmnen Jlomuctupod.

3.0

1.0

2.0




Tema 12. TTosmrerpadropatricH (ITTDI).
Marepuanbl ¢ HOBBIIICHHBIMU
JIUDJICKTPUIECKUMU TIOTEPSIMH (TTOJIIPHBIE).
Momusuaumxmopua (ITBX).
[MonmnaTunentepedranar (J1aBcan).
KoMMo3uImoHHbIE TTOPOIIKOBEIC
IUTACTMACCHI U CIIOUCTHIC TUTACTHKH.
®deHon0(popManbaeruJHbIE CMOJIBL.
Kpezonodopmainbaeruinsie cMOJIbI.
AnnnHodopMabIeruIHbIE CMOJIBI.
I'etunakc. TexkcronuT. AKTUBHBIE
JTHAIIEKTPUKH. CerHETOANEKTPUKH.

4.0

1.0

3.0

Tema 13. DIIeKTPOONITHYECKUEC KPUCTAIUIBL.
[Ipe30amexTpuku. [TuposnekTpuku.
DnektpeTsl. JKUIK1e KpUcTauibl.

2.5

1.0

1.5

Pa3znen 4. MarHuTHbIe MaTepHAJIbI.

9.0

35

55

Tema 14. Kitaccuukanusi MarHUTHBIX
MaTepuanoB. MarHUTOMSTKHE MaTepPHAaJIbI
JUTS TIOCTOSIHHBIX M HU3KOYACTOTHBIX
MarHuTHbIX noJiei. JXKenezo u
HU3KOYTJICPOIHBIC CTAITH.

Tema 15. Kpemuuncras
INEKTPOTEXHUIECKAS CTAITb.
Hu3KOKO3PIHUTHUBHBIC CILIABHI.
MarHuTOMSTKHE BBICOKOYACTOTHBIC
MaTepuaisl. DeppuTsl.
BricokonponuiiaeMeie heppuTHI.
[IpuMeHeHHE MAaTHUTOMSITKAX (DeppUTOB.
MarauTOANIIEKTPUKH.

3.0

1.5

15

Tema 16. MarHuTHBIC MaTepHAIIBI
CHEeMaTH3UPOBAHHOTO HA3HAUCHHS.
®DeppuTH 1 METAILTIYECKUE CIUTaBEI C
[IIT". ®epputsr s yerpoiicts CBY.
MarHuTOCTPUKITMOHHBIE MATEPHAIIEI.
MarHuToTBEepAbIC MATCPUAIIBI.

3.0

1.0

2.0

Tema 17. JTuTble BBICOKOKOAPIIUTUBHBIC
criaBbl. MarHuThbl U3 MOPOIIKOB.
MaruaurtoTBepbie hepputhl. CriaBbl Ha
OCHOBE PE/IKO3eMENbHbBIX JICMEHTOB.
MeTanmn4eckue 1 HEMETaLTUIeCKUE
MaTepHUabl A1 MATHUTHOW 3aITHCH
nHdopmanum.

3.0

1.0

2.0

Paznen 5. Oprannyeckne MaTepuaIbl
(oprannyeckue Maciaa).

6.5

2.5

4.0

Tema 18. Hedrsarbie macima. Hedrsinoe
TpanchopmaTopHoe Macio. HedrsHoe
KOHJIeHcaTopHOoe Maciio. HedrsHoe
kabenpHOE Macio. [Tomuxmopaudenun
(coBom). KpemHuuitopranmyeckue
KUIKOCTH. DTOPOPraHUUECKUE KUTKOCTH.
PacturenbHbIe Macia.

2.5

1.0

1.5




Pazpnen 6. DxoJiornyeckue acleKThbl

UCMO0JIb30BAHUS XMMUYECKUX MPOLECCOB
B TEXHOJIOTHH PAIMOMATEPHAJIOB U 4.0 15 2.5
anmaparyp cBsi3H.

Tema 19. O6mue nonoxenud. Crenespb
TOKCUYHOCTH U OTMIACHOCTH IS 37I0POBbS
MPUMEHSEMBIX B PAJIO3JICKTPOHUKE
MaTepUalioB U TEXHOJIOTUH UX
npon3BojicTBa. OOIIHE MEPOTIPUATHUS 1
CpeCTBa MHIUBUIYAILHOM 3aIHThI,
oOecrieunBaroue 0€30MacHOCTh PabOTHI C 4.0 1.5 25
BpEIHBIMU MaTepuanamMu. TexHuka
0€30MaCHOCTH ¥ MEPHI MPEI0CTOPOIKHOCTH
paboT ¢ OPraHUYCCKUMH, JICTKOJICTYUUMHU U
OrHCOIIaCHBIMU XUAKOCTSIMH, I'a3aMU,
MOJUMEPHBIMH CMOJIAMH.

HUTOIO | 52 18 34

2.3.2. Kparkoe cogep:kaHue pa3aejioB JUCHUIIMHBI B BU/Jle TEMATHYECKOI0 MJIaHA

Moayas 1
Beeoenue

Hpe/:[MeT JUCLHMIIIIMHBI U €€ 3aJa4H. Pons MaTCpHraJIOB U MAaTCPUAJIOBECACHU A KaK HAYKU B pa3BUTHHU

COBPEMEHHOM TEXHUKHU M PaJn0dJIeKTpOoHHOM anmaparypsi ([1], ¢.5-6).

Pa3zoen 1.

OO0mme cBegenns o marepuanax. IlpoBoaHnkoBbIe MaTepHAJIbI.

Tema 1.
Knaccudukamus matepuanon. O0mue cBefeHus 0 mpoBogHukax. Menp. [lonyuenne meam.

Mapku meau. Crienuanbhbie copta meau. CBoiictBa meau. [Ipumenenue menu ([1], 81.1.;

§2.1.;3.1.:83.2.).

Tema 2.

Amomunuii. [lonyyenue amomunus. Mapku amomunus. [loBepxHocTh amroMuHus. biaropoanbie
metauibl. 3o50T0. Cepebpo. Ilnatmna. Ilammammit. Metombl mosydeHus, (HU3UKO-XUMHUYCCKHE

cBolicTBa 1 obactu npumenenus ( [1],83.2.;83.5.).



Tema 3.

Meramibl  cpenneld  TyrominaBkoctu. JKenezo (cramp). KobGampr. Huxens. CromaBel s
3JIEKTPOBAKYYMHBIX MPUOOPOB. MeTasuibl BRICOKOU TyromiaBkocTr. Bonbhpam. MommbaeHn. Meroapl

NOJy4YCHUs, PU3UKO-XMMUYIECKHE CBOWCTBA 1 00actu npumenenus ([1] 83.5.).

Tema 4.

Tanran. Huo6wuit. Xpom. Penmii. CrumaBbl TyromnaBkux MertayioB. Ilpunou. Hemerammmueckue
IIPOBOASIINE MaTEPHAIIBL. Y TJIEPOIUCTBIE MaTepralibl. KOMIIO3MIIMOHHBIE TPOBOJAIINE MATEPHAIIBI.
Konrakronsl. Kepmers. [TpoBosinue marepuansl Ha ocHoBe okucioB ([1], 83.5.;83.6.).

Paznea 2.

IHoynpoBoIHUKOBBIE MATEPUAJIBI.

Tema 5.

Knaccudukanus momynpoBoAHUKOBBIX MarepuaioB. ['epmanwmii. [lomyuenue repmanus. ®usuko-

XUMHYECKHE U deKTpudeckue cBorictra ([1], 85.1.;85.2.).

Tema 6.

OuncTtka W BbIpaliMBaHHe MOHOKpUCTAIIOB. [Ipumenenune repmanusg. Kpemuwuii. Ilonyudenue

KpemHus. OU3MKO-XUMHUYUECKUE M DJICKTPHUECKUE CBOMCTBA. BhipammuBanue MoHokpuctawios ([1],

§5.2.:85.3.).

Tema 7.

Onutakcuda kpemuus. [loBepxHocTs kpemuus. [lonukpucraminyeckuii kpeMuuii. [Ipumenenue

kpemuus. Mprmbsik ([1],85.3.;[6], rin.X1V,8149).
Tema 8.

Bop. [onyuenne, Hpu3nKo-XuMHUUECKHUE CBOWCTBA, CTPYKTYpHBIE 0COOCHHOCTU cTpoeHHs. CeleH u
tesnyp. Ilonydenue ceneHa u Temnypa, QpU3HMKO-XMMHUYECKHE M MOJYIPOBOJHHKOBBIE CBOWCTBA,
KpHUCTa/THuIecKrue Moaudukanuu u ocooennoctu ux crpoenus ([2],89.2.3.;[3], ra. 111,811.;812.).

Tema 9.

BV O6mias xapakTepucTuka. AHTUMOHHT ATIOMHHUS.

[TonynpoBOAHUKOBBIE COEOUHEHUS THUIIAA
AHTUMOHMT TajuIMsl. ApCceHH] altfoMMHMs. ApceHup rauaus. TexHonorus ux cuHresa. OU3MKo-

XUMHYECKHE W TOJYIPOBOJAHHMKOBBIE  cBoicTBa. OOmactu  mpumenenus  ([3],rn.lV,

81.,82.;83.;85.;86.).



Moayasb 2.

Pazpmea 3.
JAudiekTpuku

Tema 10.

Knaccudukanuss IudaeKTpuKkoB. I[lacCHBHBIC HEOPraHWYEeCKHE IUIJIEKTpUKH. Heopranwueckue
cTekjga. 3aBHCHMOCTh CBOMCTB CTEKOJ OT HMX XHMHYECKOTO cocTaBa. KBapiieBoe CTEKIIO.
Knaccudukarus crekoi mo texaudeckomy Hasnauenuto ([1], 87.1.; 87.6.).

Tema 11.

Curannel. Texnomorus MMOJIYUCHUSA CHUTAJIOB. Pa3HOBI/IZ[HOCTI/I CHUTAJIIIOB, HX CBOMCTBA U
obOnactu IMPUMCHCHUA. KepaMHKa. TexHonorus IIOJTYUCHHA KCPpAMHKMU. HuskouactoTHas
YCTaHOBOYHAA KCPpaMUKa. HuskouacToTHas KOHACHCATOPHAS KCpaMHKa. BricokouacToTHas
YCTaHOBOYHAsA KEpaMHKa. BricokouacToTHas KOHACHCATOPpHAasA KEpaMHKa. OT}IGJIBHBI@

NpeaACTaBUTCIIN IICPCUYUCIICHHBIX BHUJAO0B KCPaMHMKH, HX CBOIiCTBAa M 001aCTH IIPUMCHCHHUA.

[Monmuatunen. [omuctupon ([1], 87.7.; 87.8.; 87.3.).
Tema 12.

[Tomurerpadropatiiien (ITTDD). Matepuanbl ¢ MOBBITICHHBIMH JIUAJIEKTPUYECKUMH TTOTEPSIMU
(momsipubie). [Momuuamnxnopun (I1BX). IMomudtmnentepedranar (n1aBcan). KomMmo3uImoHHBIE
MOPOIIKOBBIE  IMJACTMACCHI W CIOUCTBhIe TuiacTUKU. DeHonodopManbAeTHAHBIE  CMOJIBL.
Kpezonmodopmanbaeruaasie cMoiabl. AHWIHHOGOpMaIbAeTUIHbIE cMOibl. ['eTmHakc. TekcToywT.
Axtusnble auasekrpuku. Cerneroanekrpuku ([1], 87.3.; §7.4.;88.1.; §88.2.).

Tema 13.

OnekTpoonTuyeckre Kpuctamibl. [lbe3osnexktpuku. Iluposnexktpuku. Onextpersl. Kugkue
kpuctawis ([1], 88.3.; §8.4.)

Pa3nen 4.

MarnuTHble MaTepuaJbl.

Tema 14.

KJ'IaCCI/I(bI/IKaHI/ISI MAarfuTHBIX MaTCpHaJIOB. MarauToMsarkue Marc€pualibl JJIA IIOCTOAHHBIX M

HU3KOYaCTOTHBIX MAarHUTHBIX moJieit. XKene3o u Huskoyrinepoansie cranu([1],88.5.; 88.6.).



Tema 15.

KpemHucTast  37eKTpOTeXHHYECKass CTalb. HHU3KOKOIPIMTHUBHBIE CIUIaBbl. MarHUTOMSTKHE
BBICOKOYACTOTHBIC ~Marepuaibl. Depputsl. Bbicokomponuiiaembie  ¢epputhl. [IpumeneHue
MarHuTOMATKUX (eppuroB. Maruutoausnektpuku ([1], 810.1.; 810.2.; 810.3.; [2],815.1.2.).

Tema 16.

MarnurHrble MaTcepHraibl ClICHUAIN3UPOBAHHOI'O HA3HAYCHU. CDeppI/ITI:I 1 METAJJIMYCCKUEC CIIJIaBbI C
[IIII". ®epputbl gust ycrpoiictB CBY. MarHMTOCTpUKIIMOHHBIE MaTepuaibl. MarHuTOTBEp/ble
marepuais ([1], 810.4.).

Tema 17.

JIuTble BBICOKOKOSPIMTHUBHBIE CIUIaBbl. MarHutbl U3 MOPOIIKOB. MarHutorBepsie (QeppHTHI.
CmuiaBbl Ha OCHOBE PEIKO3EMENIbHBIX 3JIEMEHTOB. MeTaNTNYecKue U HEMETAINTMYECKUE MaTepHalIbl
JUTs MarHuTHOH 3amucu uadopmaruu ([1], 810.5.).

Pazpgea 5.

Opranuyeckue MaTepuaJbl (OpraHudecKue MacJja).

Tema 18.

Hedtansie macna. Hedrsnoe tpanchopmaropnoe macio. HedTsiHoe KOHIEHCATOpHOE MAacIo.
Hedtsanoe xabenpHoe wmacio. Ilomuxnopaudenun (coon). KpemHuilopraHuueckue >XUAKOCTH.
dropoprannyeckue KuaKocT. Pacrurensusie Macna([2],87.1.1.).

Pasnea 6.

JKOJIOTHYECKHE ACNMEKThl HCMOJb30BAHUS XHMHYECKHX MPOLECCOB B TEXHOJIOTHH
paauoMaTepHasIoB M aNNAapaTyp CBA3H.

Tema 19.

O6mue mnomnoxxkeHus. CTeneHb TOKCUYHOCTH M OMACHOCTH JUISL 370POBbSI MPUMEHSEMBIX B
PaAMOANIEKTPOHUKE MaTepUaIoB U TEXHOJIOTUU UX MPOU3BOACTBA. O0IIMe MEPOIIPUATHS U CPEICTBA
WHAUBUAYAIbHON 3aluThl, oOecneunBaromue 0e30macHOCTh paboThl ¢ BpEAHBIMU MaTepUaaMH.
TexHuka 0€30MACHOCTH U MEPHI MPEAOCTOPOKHOCTH PabOT ¢ OPraHMYECKUMHU, JIETKOIETYYUMHU H

OTHEOMACHBIMH XHUIKOCTSIMH, Ta3aMu, mosimMepubiMu cmostamu([8],[9],http://www sitc.ru).



2.3.3. Kpartkoe coaep:kaHue CeMHHAPCKUX/MIPAKTHYECKUX 3aHATHII/Ta6opaTOPHOTO
NMPaKTHKyMa

HpaKTI/I‘ICCKI/Ie 3aHATUA BCAYTCA OJUH pa3 B JABC HCACIM B JBAa dKAACMHUUYCCKHX 4Yaca.

OcymiecTBisieTcsl YCTHBIM OMNpPOC U OLIEHKA CTYAEHTOB MPOWJEHHOIO JI0 A3TOr0 JIEKIIMOHHOI'O

Marepuana. OOpaimaercsi BHUMaHHWE HaumOojiee Ba)XHBIM MOMEHTaM JUCHUIUIMHBL Ecimm ompoc

BBIABJIACT HCYAOBJICTBOPUTEIIBHOC ITIOHUMAHUEC TEX WJIM UHBIX BOIIPOCOB, TO MPEIOAaBaTelIb €IS pas3

00BSICHIET HCOCBOCHHEIC BOIIPOCHI, aKIICHTUPYS [IPU 5TOM CaAMBIC Ba’)KHbIC MOMCHTHEI.

2.3.4. MarepuaiabHO-TeXHHYECKOEe o0ecnevyeHue T CUNIIMHBI

Komnerorepnas texuuka. Kypc jgekiuii B 3JIeKTpOHHOM WJIM TleyaTHOM BapuaHTe. JIutepatypa

OoubmuoreyHoro (hoHAa UHCTUTYTA U TOPOJIA.

2.4. MoayJbHasl CTPYKTYPa AMCHUILINHBI C pacnpeaejeHUeM BecoB 10 (popMaM KOHTPoJIeit

Bec ¢popmbl . .
bop Bec urorosoii Bec urorosoii
(popm) Bec ¢popmbl Beca
OIleHKH OLIEHKHU N
TeKYILIET0 MPOMEKYTO pe3yJIbTHpYIOLIEei
MPOMEXKYTOYH | TMPOMENKYTOYHOT
KOHTPOJIS B YHOT0 OLIEHKHU
0ro KOHTPOJIs 0 KOHTPOJISl B
pe3yJIbTHPY | KOHTPOJIS B MPOMEKYTOUHBIX
. . . B pe3yabTUpYIoLIe M
DopMbI KOHTPOJIEH e HUTOr0BO¥ N KOHTPOJIeil U OleHKH
pe3yJIbTHPYIO i olleHKe
OlleHKe OLleHKe . HTOr0BOr0 KOHTPOJISA
1eil oneHke NPOMEKYTOYHBI N
TeKylUIero NMPOMEXKYTO . B pe3yJbTHpYIOmIeii
NPOMEKYTOUH X KOHTpoJIei
KOHTPOJIs YHOTI' 0 . OlleHKe HTOTOBOI'0
bIX (cemecTpoOBOii
(mo KOHTPOJIS . KOHTPOJISA
KOHTpOJIel OlleHKeE)
MOAYJISAIM)
Bup yueonoii M1 M2 M1 | M2 | M1 M2

PadoThI/KOHTPOJISA

Konrponsnas pabdora (npu
HAIU4UuU)

YcTHbIl onpoc (npu Hanuuuu)

Tect (npu nanuuuu)

Jlaboparopusie paboThI (npu
Hanuyuu)

! Vue6nsiit Moxyns




[TuceMeHHBIC JOMAITHUE 33/ 1aHUS
(npu Hanuuuu)

Pedepar (npu nanuuuu)

Dcce (npu Hanuvuu)

[Ipoext (npu nanuuuu)

pyaue gpopmul (npu nanuuuu) 1 1

Y CTHBI onpoc NpoiIeHHOro MaTepuana

Beca pe3ynpTupyromumx oreHoK 1 1
TEKYIINX KOHTPOJICH B UTOTOBBIX
OLIEHKaX MPOMEKYTOUHBIX
KOHTPOJIEH

Beca ornieHOK mpoMexyTOYHBIX 1 1
KOHTpO.HeI\/'I B UTOI'OBBIX OLICHKAaxX
MIPOMEKYTOYHBIX KOHTPOJICH

Bec utoroBoii onienku 1-ro 05
MIPOMEKYTOYHOTO KOHTPOJIS B
PE3YJIBTUPYIOIIEN OLIEHKE
MTPOMEKYTOYHBIX KOHTPOJICH

Bec utoroBoii orieHku 2-ro 05
MIPOMEKYTOYHOTO KOHTPOJIS B
PE3YJIBTUPYIOIIEN OLIEHKE
MTPOMEKYTOYHBIX KOHTPOJICH

Bec pesynbTupyroieit oreHKu 0/4
IIPOMEKYTOUYHBIX KOHTPOJIEH B
PE3YJIbTUPYIONIEH OIIEHKE
UTOTOBOTO KOHTPOJIS

Bec nToroBoro KOHTpOJIst 0.6
(Ox3ameH/3a4eT) B
PE3YJIbTUPYIONIEH OIIEHKE
HUTOTOBOTI'O KOHTPOJIA

3. Teoperuveckuii 010K (yKazvliearomca mamepuanvl, He0OX00UMble /I 0CBO0CHUA YHeOHOU
npoOZPamMMbl OUCUUNTIUHDL)
3.1. Marepuasl o TEOpPETUYECKON YacCTH Kypca
3.1.1. Yuebuuk(n);
1. IlaceinkoB B.B. Marepuanbsl snekTpoHHON TexHuKH, M.: Beicmas mxosa, 2005. 404 c.
3.1.2. Yuebnoe(ble) mocobue(s)
2. Komecos H.C., Komnecon n.C., MarepuaioBeeHue n TEXHOJIOTHS

KOHCTPYKIIMOHHBIX MaTepualioB., Briciras mkomna, M., 2004r.




3. Vraii S.A. BBeaenue B XUMHIO TIOJYIPOBOJHHUKOB., YueO. mocoOue s BY30B.,
Bricmras mkoma., M.,1975., 302c.

4. KopoBun H.B., OO6mas xumus. VY4yeOHUK Ui TEXHHYECKUX HAlpaBlIeHUH W
crnel. By30B. M., Beiciias mikona, 1998., 559c.

5. CyBopoB A.B., Hukombckuit A.b., OOmas xumus. VY4eOHUK JUIsI  BY30B.,
Xumus, M., 1997.624c.

6. I'muaka HJL.. OOmas xumusa. W3n-Bo «Xumus», JIeHUHrpaackoe OTAEIEHUE,
1977., 720c.

7. Taupos I0.M., [[BeTkoB B.®. TexHonorus MOJTYNPOBOTHHUKOBBIX u
JTUAIIEKTPUUECKUX MaTepuasoB: Y4eOHuk TUIS BY30B.,2-¢€ U3, Bricmias
mkoja., M., 1990., 423c.

8. Kopookun B. K.Ilepenensckuit JI. B. Dxonorus. Pocros-na-lony, 2000,
575c.

9. Bpouckuii B.A. Ilpuximangnas  skonorus. Pocros-Ha-/lony:  ®@enukc, 1996,

509 c.

3.1.2. YueGHoe(bie) mocodue(s);
3.1.3. Kypc nexumii;
3.1.4. KpaTkue KOHCIIEKTHI JICKIIHIA;
3.1.5. DnexTpoHHBIE MaTepHaibl (JIEKTPOHHBIE YUYEOHHKH, y4eOHBIE MOCOOMS, KypChl U
KpaTKue KOHCIEKTHI JIeKITui, mpe3entanuu PPT u 1.11.);
1. http://www.domisolki.ru
2. http:/www.bookru
3. http:/www.it.eup.ru

4. http://www.sitc.ru

3.1.6. I'moccapuii/TepMUHOIOTHYECKUI CI0BAPb;

3.1.7. nmp. BapuaHThl MaTepUaIOB, HEOOXOAMUMBIX IS OCBOCHHS y4e€OHON MpPOrpamMMbI
JUCHUITIIUHBI.



4. ®oHABI OUEHOYHBIX CPEACTB (YKA3bIGAIOMCA MAMEPUAvl, HeoodXooumvle 011 NPOBEPKU
YPOBHA 3HAHUIL 6 COOMEEMCMEUU C COOEPHCAHUEM YUEOHOU NPOZPAMMBL OUCUUNTIUHDL).
4.1. [Ina"sl IPaKTUYECKUX U CEMUHAPCKUX 3aHITHH

[Ipenycmotpensl 18 4YacoB MpakTHYECKUX 3aHATUHA, B XOJ€ KOTOPBIX CTYIEHTHI
MOJIBEPraloTCsl YCTHOMY OINPOCY COTJIACHO IUIaHY MPOWIEHHBIX JIEKIIMOHHBIX TeM (CM. II.
2.3.2.). Hmwxe mepeuncieHbl OCHOBHBIE TEMBI OITPOCa:
- [IpuHIUMIBL KITACCHU(PUKAIIUU PaTUIOMATEPHAIIOB;
- O6mume cBeeHUs O TPOBOHHUKAX;
- Meramibpl  BBICOKOW TPOBOAUMOCTH (ME€Ib, alIOMHHHUI), TIOJYyYCHHE, CBOMNCTBA,
IIPUMEHEHHUE;
- bmaroponneie MeTamibel (3070TO, cepedpo, TUIATHHA, NAJIaJWid), TMOMy4yeHHUE, CBOWCTBA,
MIPUMEHEHUE;
- Meramibsl cpeHEW TyrormiaBKocTH (Xene30, KoOanbT, HUKENb), MOJydeHHe, CBOMCTBA,
IIPUMEHEHHUE;
- Meramibl BBICOKOW TYTOIUIaBKOCTH (Boib(paMm, MOITUOMIEH, TaHTaJI, HHOOWA, XpOM,
penuii). MeTop! noxydeHusi, pU3nKo-XUMHUYECKHUEe CBOMCTBA U 0OJIACTH MPUMEHEHHUS.
- [TonynpoBoaHukoBbie MaTepuansl. Knaccuduxaiys moaynpoBOAHUKOBBIX MaTEPHAIIOB.
I'epmannii, kpemHmii. MeTonpl monaydeHus, (U3UKO-XMMHUYECKHE CBOWCTBA M 00JacTH
MPUMEHEHUS;
- IMomynposoauukossle coenunenus TunaA*BY. O6mas xapakrepucryka. AHTUMOHUT
AITIOMUHUSL. AHTUMOHUT rajujus. ApceHup ATIOMUHUSL. Apcennp rajuus.
Texnomoruss wux cuHTe3a. DOUMKO-XMMHUYECKME M IOJIYNPOBOJHHUKOBBIE  CBOWCTBA.
ObnacTu NpUMEHEHHUS;
-J{U3NeKTpUKH. Knaccudukanus JTUAJIEKTPUKOB. [TaccuBHbIC HEOPraHU4ecKue
nuanekTpuku. Heoprannueckue crekna. CUTaibl, KEpaMHUKa;
- IlaccuBnbie opranndeckue Judnektpuku. [loaudTUIIEH, TOMMCTUPOJ, OpPraHUYECKUE
CMOJIBI ¥ CJIOUCTHIE KOMITO3UIIMOHHBIE MaTEPHUAIIbI;
- AxtuBHBIE  AMANIEKTPUKU. CErHeTO’NEKTPUKH,  DIEKTPOONTHUYECKUE  KPUCTAIUIH,
MbE303JIEKTPUKH, TUPOIEKTPUKH, JJIEKTPETHI. JKUAKNE KpUCTaIUIbI,
- Maruutaele Martepuanbl. Knaccudukanuss MarHUTHBIX MaTepuaioB. MarHUTOMATKHE
MaTepuaibl i1 TOCTOSHHBIX M HHU3KOYAaCTOTHBIX MAarHUTHbIX Tmonei. Kenezo u

HU3KOYTJIEPOAHBIEC CTAIH;



- Kpemuucras ANEKTPOTEXHUYECKAs CTalb. HuzkokospuuTrBHBIE CILIaBBHI.
Maraurtomsrkiue  BBICOKOYACTOTHbIE — MaTepuainbl.  Depputbl.  BpIcOKkompoHuUIIaeMbIe
deppuTthl. [IpuMeHeHre MarHUTOMSTKUX (heppuTOB. MarHUTOIUAIIEKTPUKHY,

- MaruuTHele = MaTepUalbl  CHEIUAIM3UPOBAHHOTO  HazHadeHus.  Depputbl u
METAJIINYECKHUE CILJIaBbI c TIT1T". DeppuThl TUIst YCTPOMCTB CBU.
MarHuTocTpuKIIMOHHBIE MaTepuaibl. MarHUTOTBEPAbIE MaTEpHAIIbI,

- JluTeie BBICOKOKOIPIIUTUBHBIC CIIaBbl. ~ MarHuThl W3 TOPOIIKOB. MarHuUTOTBEpbIC
depputel. CrnmaBel Ha OCHOBE PEIKO3EMEIbHBIX DJJIEMEHTOB. MeTamndeckue u
HEMETAJUTMYECKUe MaTepUabl Uil MArHUTHOMN 3alTUCH UH(QOPMAIIHH;

- Opranuveckue wMarepuanbl (opranudeckue wmacna). Hedrsasie wmacna. Hedtsanoe
Tpancpopmaropuoe Mmacino. Hedrsnoe xkonaencatopHoe wmacio. Hedtsnoe xabenbHOE
MacJIo. [Monuxnopaudenun (coBomn) .Kpemuuitopranuueckue JKHAJIKOCTH.
- dTOopoopraHnvecKue KUAKOCTU. PacTuTenbHble Macia;

- DKOJIOTHYECKHE AaCHEeKThl HCIOJb30BaHUS XHWMHUYECKHUX MPOLECCOB B TEXHOJIOTUU

paznoMaTepualoB U armnapaTyp CBS3H.

4.2. Ilnanpl 1abopaTOpHBIX pabOT U MPAKTUKYMOB
4.3. Marepualsl 1o MpaKTUYECKON YacTH Kypca
4.3.1. YueOHO-METOINYECKHE TTIOCOOUS,
OcnoBHoe noco6ue: [lacsinkoB B.B. Marepuass! aekTpoHHON TeXHUKH, M.: Boicias
mkoia, 2005. 404 c.
4.3.2. Y4eOHbIE CIPAaBOYHUKH,
DNEeKTPOTeXHUUECKUN crpaBoyHUK, T. 1, mox obm. Pen. I'epacumoBa B. I'., I'pymunckoro
ILT., XKykosa JI.A., M. “Oneprus”, 1980, c.520.
CrnpaBOYHUK MO SJIEKTPOTEXHUYECKMM MaTrepuaiaMm B 3-x Tomax, noa penakuuein FO.B.
Kopunikoro, B.B. IlaceiakoBa, Bb.M. Tapeesa M3a. DuHeproatomm3nar, Mocka, 1986,
c.368.
4.3.3. 3anayHuky (MPaKTUKYMBI);
4.3.4. HarnmsaaHo-WUTIOCTPaTHBHBIC MaTEPHAIIHI,
[To xomy JEKIMOHHOTO Kypca MPEAyCMOTPEH IIOKa3 TeX MaTepuaioB, O KOTOPBIX HJIET

peYb B JaHHOM JIEKIIUU.



4.3.5. np. BUIBI MaTEpUAJIOB.

4.4. Boripochl U 3aJIaHUs AJIsl CAMOCTOSITENTEHOM pabOThI CTYIEHTOB

- Kakue 3amaum pemaer  MaTepuaroOBENEHUE  JUISL  Pa3BUTUSA  DJIEKTPOHUKH U

PaauO3IEKTPOHUKN?
- [1o xakoMy MPUHIUIY KJIACCUPUIUPYIOTCS paguoMaTeprabl?

- Kakumu oTnrauTebHBIMU CBOMCTBaMU 00J1a/1at0T MMPOBOTHUKHN?

- Ilepeuncnure camble pacnpoCTpaHEHHBIE MPOBOJHUKH, METOABI HUX MOJy4eHUs, (pusmko-

XHUMHYECKHE CBOMCTBA U 00JIaCTH IIPUMCHCHUA.

- Kakue meraymibl OTHOCSTCS K Kjaccy CpelHed TYrorulaBKOCTH, WX TOJydyeHHUE CBOICTBa U

00J1acTH IPUMEHEHUS?

- Kakue Meramibl OTHOCATCA K KJIAcCy BBICOKOM TYIOIUIABKOCTH, MX IIOJyYEHHE CBOMCTBA

1 00J1aCTH TpUMEHEHUs?

- IparmeTasibl, METOAbI UX OYUCTKH, CBOICTBA U 00JIACTH IPUMEHEHHS.

- [TomynpoBOTHUKOBBIE MaTEPUAIIBI, OOIIINE XapaKTEPUCTUKH, KIIACCU(PUKAIIUS.
- l'epmanuii, kpeMHuil. MeToabl nosyueHus, (PU3NKO-XUMHUECKHE CBOHCTBA.

- MeTo1bI ITyOOKOH OYMCTKY MaTepUajIoB U BhIpALIMBAHUS MOHOKPHCTAJLIOB.
- TlomynpoBogHukoBele coequHenus TtumaA'BY
ATIOMUHMS. AHTUMOHUT Tajuidst. ApCEHU] AIIOMUHUSA. ApPCEHUJ rajuiusl.

- dusnextpuku. [laccuBHbIE HEOPraHUUECKUE U OPTAHUYECKUE AUAIICKTPUKH.

- AKTUBHBIE AUAIEKTPUKH. KUKHE TUITEKTPUKH.

- MarnutHbie MaTepuanbl. Kinaccudukarus, cBoiCTBa U 00JaCTH TPUMEHEHUS.
- Oprannyeckue MaTepuasbl.

- DKOJIOTHYECKHE AacCIEKThl HCHOJNb30BAHUSI XUMHYCCKHX nmponeccoB B

pazuoMaTepraoB U armapaTyp CBS3H.

4.5. Temartuka pedepatos, 3cce U APYrux HopM caMOCTOSATETbHBIX padoT

He npenycmotpensl.

.O0masi  XxapakTepUCTHKA.

AHTUMOHHUT

TCXHOJIOTHUH



4.6. OOpasnpl BapraHTOB KOHTPOJIBHBIX pPadOT, TECTOB W/WIW JpYyrux (HOopM TEKyIIUX W
MIPOMEKYTOUHBIX KOHTpOJIEH

Jlnist TeKyImMx KOHTposiel BeIOpaHa popMa c1adu JByX MOAYJIEH, KOTOPhIe TPOBOASTCS METOJOM

TecTupoBaHus. B kauecTBe 00pasiia HUKe IPUBOAUTCS IPUMEPHBIN BapUaHT TECTa:

Teer 1. /Jlna Kkakozo HasnaueHusa noOOPA30ENAIOMCA MAMEPUAIbl, UCNHOTbIYEMbIE 6
PaouoINeKmpoHHou mexnuke?

1 - sneKTpOoTEXHUYECKUE, TOPIOYUE, KOHCTPYKIIMOHHBIE, CTPOUTEIBHBIE;

2 - 3NIEKTPOTEXHUUECKHE, KOHCTPYKIIMOHHBIE, CTIENaTbHOIO Ha3HAYCHHUS;

3 - NEKTPOTEXHUYECKHE, CIICIIUAIBHOTO HA3HAYCHUS, XUMHUECKUE;

4 - KOHCTPYKIMOHHbIE, CTIEIUATILHOTO Ha3HAYEHUS, SJIEPHbIE.

4.7. TlepeueHb SK3aMEHAIIMOHHBIX BOIIPOCOB

4.8. O0pa31ibsl PK3aMEHAIIMOHHBIX OUJIETOB

4.9. O6pa31ibl PK3aMEHAIMOHHBIX MPAKTUIECKUX 3aIaHUi
4.10. baHK TeCTOBBIX 3aJaHUM JJIT CAMOKOHTPOJIS

4.11. MeTouKu peIIeHUs U OTBETHI K 00pasiaM TeCTOBBIX 3aaHui

Metoauyeckuii 010k
5.1. Mertoauka npenogaBaHus

5.1.1. Meroauueckue pPEKOMEHIAUUHU JUIsl CTYIEHTOB IO IOATOTOBKE K CEMUHAPCKUM,
MPAKTUUYECKUM I JTAOOPATOPHBIM 3aHSTHUSIM, 110 OpraHU3alluy CaMOCTOSITEIbHOMN
paboTHI CTYIEHTOB MPU U3YUYEHUU KOHKPETHON AUCUHUTIINHBIL.

B mporecce mpenojaBaHus JUCHMIUIAHBL «XUMHUSA PATUOMATEPUAIIOB» HCIOIB3YIOTCS
KJ1Iaccuueckure (OpMbI M1 METOJbI OOYUYCHHS (JIEKIIMH U MPAKTUIECKUE 3aHATHS) a TakKKe (HOPMBI
MPOMEKYTOUYHOTO KOHTPOJSI B BHJI€ NMPOBEPKH 3HAHUN C MOMOIIBIO TECTOB (IIPEITyCMOTPEHO
IpoBEIeHUE OJHOTO MoayJisi). JlekiuonHas gopma obecriedrBaeT HEMOCPEACTBEHHBI KOHTAKT
npenojaBarenss co cryaeHTamu. CTyaeHTaM HeT HeOOXOIMMOCTH 3aluChIBaTh JICKIIMH,
MOCKOJIbKY B KOHIIE JIGKIIMM UM Iepe/laeTcsl HareyaTaHHBIA TEeKCT MPOYTEHHOM JIEKIHH. DTO
MO3BOJIIET MM Oojiee BHUMATENbHO CIIyIIaTh MpernojaaBareis. Bo Bpems uTeHHs JIeKIUU
UCTIONB3YIOTCSl TaKXKe JEMOHCTPALMOHHBIE MaTepuajbl B BHUAE KOHKPETHBIX MAaTEpUANOB U

9JICMCHTOB 3JICKTPOHHUKHU, O KOTOPBIX UACT pCYb B I[aHHOﬁ JICKIIHUH.
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