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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS
KOMIIETCHITNHU KOMIICTCHITUHN

1. OIIK-2 N1 OIIK-2.5 3naer 3HAHUs: 3HaeT OCHOBHBIE METO/IbI U CPEICTBA

Cnocoben OCHOBHBIE€ METO/IbI U MPOBEJICHUS SKCIIEPUMEHTAJIBHBIX UCCIICIOBAHUMH,

CaMOCTOSITEIIBHO |CpEICTBA MPOBEICHUS CHUCTEMBI CTaHapTU3AIUU U CEPTUPUKAIINH

MPOBOJUTH AKCIEPUMEHTAIbHbBIX YMEHUs:

HKCIIEPUMEHTAJIb [UCCIIEI0BAHMM, CUCTEMbl |HABBIKH:

HbIE CTaHJIapTU3ALIUH U

HCCIIeN0BaHus U |cepTudukanuu

ucnonp3oBath (W]l OIIK-2.6 Ymeer 3HAHMSA:

OCHOBHBIC BBIOMpATH CIIOCOOBI 1 yMeHusi: YMeeT BbIOUpaTh criocoObl U CpesicTBa

NPpHUEMBI CpelCTBa U3MEPEHHUN U M3MEPEHUI U TPOBOJUTH IKCIIEPUMEHTAIIbHBIC

06pa60TKI/I u IMPOBOAUTH HMCCJICIOBAHUA

MPEJCTABICHUSL [PKCIIEPUMEHTAJIbHBIC HABBIKH:

MOJTYYSHHBIX HCCIICIOBAHMS

JMAHHBIX NJ1 OIIK-2.7 Bnageer 3HAHMA:
crocobamu O6pa6OTKI/I u YMEHHUS:
IIPCACTABICHUSA HaBBIKHK: Bianeer cmocobamu 06paboTKu 1
HNOJIYYCHHBIX TaHHBIX U |peACTaBJIEHUS MTOJYYEHHBIX TAHHBIX U OLICHKA
OLCHKH NOIpCIIHOCTH MOIPEIIHOCTH PE3YJIbTATOB U3MEPEHUMN
pPEe3YyJIbTATOB U3MEPEHUN

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

Jucnunianna otHocuTes K o0s3aTenbHoi yactu OITOIN.

JucnunnuHa sBIseTcs 00s53aTebHON

Jns  nponomkeHuss  (GopMUpOBaHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI  3HAHMS
NpEIIIeCTBYIOMINX MPAaKTHK: YueOHas npakTuka (o3HakomurenbHast) (OITK-2)

N3yuaemass JOUCHMIUIMHA SBJISETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIIETEHIIMM B CHEAYIOUIMX AUCHMILIMHAX: MeTposorus, craHaapTH3auus U cepTUUKanus
(OIIK-2), Teopernueckue ocHOBBl panuorexHuku (OIIK-2); rocynapcTBeHHOH HMTOTroBOH
aTrecTaiyu B popme: BrInonHeHre 1 3amTa BhITyCKHOW KBanupukanronHoi padots (OI1K-2)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns hopmupoBaHMs 3asiBIEHHBIX KOMIIETEHLUUN HCIONB3YIOTCS METOJ0JIOTUYECKUE TEXHOJIOTHUH,
pean3yIouIe JAeATEeIbHOCTHBIM, JMYHOCTHO-OPUEHTUPOBAHHBIN, MPaKTUKO-OPUEHTUPOBAHHbBIN
MOJIXOJIBI.

OCHOBHBIMHU CTPATETMYECKUMHU TEXHOJOTUSMU SIBJISIFOTCS: JIEKIIMOHHBIE 3aHATHUS, PAKTUYECKUE U
n1abopaTOpHbIE 3aHATUS, IPOLEAYPHI CaMOOOyUEHUS

Ha poctukeHne KOHKpETHBIX ILiedel oOydeHus HampaBieHbl TPUMEHSEMblE TaKTHUECKHE
TEXHOJIOTHH: 33JaHUs], KJIJaCCUUECKas JIEKIUs

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI




4 cemecTp

Bunwl u TeMbl 3aHATHI

KomnunuectBo
JacoB

dopmupyemsbie
KOMIIETCHIIMU

ITpoBOAHHUKOBbIE MATEPHAJIBI

18

Jlekuus. dusnueckas npupoga 3JIEKTPONPOBOJHOCTH METAIIOB.
TemnepaTypHas 3aBUCUMOCTD yI€IbHOIO COPOTUBIICHUS
METaJUIOB. BiusHUE CTPYKTYPHBIX Ne(EKTOB Ha YACIBbHOE
CONPOTHUBIIEHUE METAUIOB. DJIEKTPONPOBOJHOCTH METAIIOB B
TOHKUX cyosix. KoHTakTHas pa3HOCTh MOTEHIManoB, TepMo-2/1C u
TepMoIapbl. MeTrasiel BBICOKOM MTPOBOAMMOCTH. MeTauibl ¢
MMOBBIIIEHHBIM VJICILHBIM CONPOTHUBIICHUEM

4

JlabopaTtopHast pabota. ccnenoBanue npoBOJHUKOBBIX
MaTEepPHAJIOB

3amanus A1 CaMOCTOSITSIILHON padOThI, B TOM YUCIIC BHITIOJTHCHHE
MOJIrOTOBKA K OMPOCaM Ha JICKIIUSX, TOJITOTOBKA K IPAKTUYCCKUM U
nabopaTopHBIM paboTaMm, 0hOopMIIEHUE OTYETOB IO BBITIOIHSIEMBIM
paboram

10

OIIK-2

HOJIYHDOBOJIHI/IKOBI)IC MaTEepHaJibl

12

Jlexnmsi. CoOCTBEHHBIE U IPUMECHBIE MOTYIIPOBOIHUKH, HUX
SHEpPreTUYeCKUe auarpammel. TemiepaTypHas 3aBUCUMOCTD
MIPOBOIUMOCTH TOJTYITPOBOTHUKOB. PeKOMOMHAIHSI HEPAaBHOBECHBIX
HOCHTEJIEH 3a~psiia B OJYIIPOBOJHUKAX. DJIEKTPOIPOBOJIHOCTD
MOJIYTIPOBOJJHUKOB B CHJIBHOM 3JIEKTpHUUECKOM ToJie. OCHOBHBIE
CBOMCTBa repMaHus U KPEMHHUS, 0OCOOEHHOCTH T€XHOJIOTUH U
o0nactb npumeHeHus. [1onynpoBOIHUKOBBIE XUMUYECKUE
COCIMHEHUS

3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMOJHEHNE
IOArOTOBKA K OPOCAM Ha JIEKLIMAX, BBIIIOJIHEHUE TECTOBBIX
3aJITaHUN

OIIK-2

I[I/IC).]'IGKT])H‘-IQCKI/[C MaTepuaJibl

40

Jlexuwms. [onspuzanusi, BUABI TOJISIPUZAIIN TUIIEKTPUKOB.
DIIEKTPONPOBOIHOCTh AUDIIEKTPUKOB. {3 ~NIEKTpUUYECKHUE TOTEPH.
[TpoGoit auanexkTpuxoB. [laccuBubie nudneKTpuku. OCHOBHBIE
METO/Ibl UCCIIEIOBAHMS AUDIIEKTPUKOB U ONIPEIEIICHUS UX
1apaMeTpoB

16

Ha6opaTopHas{ pa60Ta. HccnegoBanue SJICKTPOIIPOBOAHOCTHU
TBEPAbIX THUIJICKTPHUKOB

JlaboparopHas paboTta. MccnenoBanue 3J1eKTpHUECKON MPOYHOCTH
TBEPJIbIX JTUIJICKTPUKOB

JlaGopatopHas pabota. VccrienoBanue qudJIEKTPUIECKOM
IIPOHUIIAEMOCTHU U MIOTEPb SHEPTUU AUDIEKTPUKOB

JlaboparopHas pabota. MccinenoBanue cBOWCTB CETHETOIEKTPUKOB

3amaHus I CaMOCTOSITEIHHOM pabOTHI, B TOM YKCJIE BHIMIOJTHEHNE
MOATOTOBKA K OMPOCAM Ha JIEKIIUSX, BHIMTOJTHEHUE TECTOBBIX
3aJIaHUH, TIOATOTOBKA K MPAKTHIECKUM U J1a00OpaTOPHBIM paboTam,
o(opMIIEHHE OTYETOB IO BEITOIHIEMBIM padoTaM

OIIK-2

MaruuTHble MaTepuajbl

14

Jlexuus. Knaccugukanys BelecTB N0 OTHOIEHHIO K MArHUTHOMY
nomto. dusndeckas npupoaa peppomarneruzma. Hamarnnunbanue
dbeppomarnetuka. [Torepu sHepruu B heppoMarHeTukax.
MarauToTBep/ible U MarHUTOMSATKUE MaTepuaibl. DeppuThl

OIlIK-2




JlaGopaTtopHnas pabora. MccneqoBanue CBONCTB MarHUTHBIX 4
MaTepHaJioB

3anaHus U1 CAMOCTOSTEIILHOW PabOThI, B TOM YHUCIIE BBITIOJTHEHUE
IMOATOTOBKA K OIpPOCaM Ha JICKIUAX, BBIITOJHCHUC TCCTOBBIX
3aJJaHWM, IIOJATOTOBKA K MPAKTHYECKUM H J1a00paTOpHBIM padoTam,

o opMIIEHHE OTYETOB IO BBINOIHIEMBEIM paboTam 6
PaainoKoMIIOHEHTHI 24 OIIK-2
Jlexrust. [TaccuBHBIE AMCKPETHBIC KOMIIOHEHTHI. PUITBTPEI. 6

VYcerpolicTBa 3a1€pKKU ANEKTPUUECKUX CUTHAJIOB.
Tpanchopmarops! u gpoccenu. KommyTannoHHble yCTpoicTBa U
AIEKTPUUYECKUE COCIUHUTENU

JlaboparopHnas pabota. MccienoBaHue MOCTOSHHBIX PE3UCTOPOB 6

JlaboparopHas pabota. MccnenoBanue TUHEHHBIX TUAIEKTPUKOB 6

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
IIOArOTOBKA K OIPOCaM Ha JIEKLUAX, BHIIIOJHEHUE TECTOBBIX
3aJJaHMii, TOATOTOBKA K MPAKTHYECKUM H Ja00paTOpHBIM padoTam,

0(OpMJICHHE OTYETOB I10 BBIIOIHIEMbBIM paboTam 6
Muas koHTakTHAast paboTa: 0
IToAroToBKa K 3K3aMeHY 30
ITpoBeeHNE SK3aMeHa 6

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

HucnuniauHa «Martepuaasl W KOMIIOHEHTHI  JJIEKTPOHHOH  TeXHHKH»  U3ydaeTcs
oOyyaromuMucsi mo oOpa3zoBaTenbHONH mnporpamMmme HMHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUH U
cuctembl CBsi3U_no  nanpasnenuro 11.03.02  "VHTemieKkTyalbHble TEIEKOMMYHUKAIIMOHHBIE
CHCTEMBI U CETH

Hucnunnuna uzydaercs B 4 cemectpe. OOmas Tpy10eMKOCTh TUCIUTIINHBI cocTaBiisieT 144 vaca/4
3.en. CamocrosTenbHas paboTa 3aKiOYaeTcs B U3YYEHHH TEOPETHYECKOro MaTepuana,
Kacalollerocsi COBPEMEHHBIX METOJIOB TMOJYYEHHs] MaTepHUaoB, n0020moeKe K 1abopamopHbim
pa6omaM, quOPM]leHuu omy4yemoe no 6blnOJIHAEMbIM pa60maM, noo2omoeke K umocoeomy
KOHMPOJIO U IK3AMEHY

B xone u3yueHus AMCHUUILUIMHBI OCYILECTBISETCS TEKYLIMH KOHTPOJIb B (QOpME onpocos Ha
JIeKYuUsx, 3auumsl 1a00pamopHelX pabom, 6blNOIHEeHUs 3A0AHULU UMO0208020 KOHMPOJIs, a TaKkKe
IPOMEXYTOUHBIA KOHTPOJIb B (hopMme ax3amena

Hnauupoeauue u op2anuslauus 6pemenu, Heo0xX00uMo20 Ha usyuenue ducuunﬂunbl

Kpome 00s13aTeNIbHOTO MOCEIIeHNs JEKIMOHHBIX U JIa0OpaTOPHBIX 3aHATHI TpeOyeTcst BpeMs AJis
CaMOCTOSITENIbHOW paboThl 10 M3YUEHHIO JUCLUUIUIMHBL. PekoMeHmyercs mepeq KakIoW JeKIuen
IPOCMAaTpUBaTh MaTepHal Npeaplayled JeKnuu. [IpoxondT M TeKylue Oompockl Ha JIEKLUsX,
MO3TOMY HE0OXOAUMO BCer/ia ObITh TOTOBBIM K OTBETaM M BJIAI€Th MPOYUTAHHBIM Ha MPEIbITyIIHX
JICKOUAX MaTCpUaIOM.

B nporpamme Kkypca, KpoMe JEKIMOHHBIX W JTAOOPATOPHBIX 3aHATHH 3HAYUTEIBHOE BpEMs
OTBOJUTCS JIJISl CAMOCTOSATEIbHOM paboThl O U3YYEHHIO TUCHUIUIHHBIL.

Bpemss s camocTosiTenbHOM pabOThI JENWTCS Ha BpeMs, HEOOXOAUMOE ISl MPOpadOTKU M
obopmiieHust abopaTopHbIX pabOT, Bpems, TpeOyemoe st pabOThl C TEOPETUYECKUM
MaTepUaIoM.



Ha naGopaTopHbIX 3aHATUSAX TMpernojaBaTeslb BBOJAUT B KypC KOHKPETHBIX HCCIIEIOBAHUM,
KOHTPOJIMPYET U MOSACHSET TEKYIIUH X0 JabopaTOpHBIX paboT, MpoBEpseT CAeIaHHbIe PadoThI,
IPUHUMAET UX 3aLIUTy U OTBEYAET HA BOIPOCHI, a TAKXKE MOSCHAET METOAMUYECKUE yKa3aHUs AJIs
BBITNIOJIHEHUS clieayomleil nadoparopHoit pabotel. CTYAEHT BBIOJIHSET IUIAHOBBIE JIAOOpaTOpPHBIE
paboThl M 3alIMIIACT UX HA 3aHATUSAX, a OQOpMIICHHE OTYETa M TEOpETHUYecKas MOATOTOBKAa K
3allUTE BBIHOCSTCS Ha CAMOCTOSTENbHYIO PadOTy A0Ma.

B xome mpoBeneHus JIEKIUHA MPOBOAUTCS TEKYIIUH KOHTPOJb 3HAHWN — BBIOOPOYHBINM TEKYITHI
OTIPOC Ha JICKIUSIX U BEIOOPOYHBIN MUCHhMEHHBIN OIPOC TIOCTIE H3YYSHUS KaXI0TO pasiena.

B paGoueii nporpamme kypca npuBeACHbBI IPUMEPHBIE Yachl, KOTOPBIE CTYIEHT IOJKEH TPAaTUTh Ha
U3ydeHHE KaXJI0TO pa3Jiesa, BKIIIoYas ayTUTOPHbIC U BHEAYTUTOPHbIE (CaMOCTOSITeNbHASA paboTa)
Yachl.

Paszpnen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOINYECKOE 0OecIeueHne

KonnuectBo
9K3EMILIAPOB MEYATHBIX
NoNe . W3IaHUH, UMCIOIINXCS B

CHucox UCTIONB3yeMOH JIUTePaTypPhl
n/m OHOJIHNOTEKE, ITH
AJIEKTPOHHBIN apec U3AaHUs
(pecypca) B cetu MuTepuer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JIAHUA

1. |CanynoB, C. B. MarepuanoBeaeHue [DIeKTpOHHBIN pecypc]
/ CanynoB C. B. 2-e u3n., ucnp. u gon. Caukt-ITerepOypr: | https://e.lanbook.com/book/2
Jlanp, 2022. - 208 c. ISBN 978-5-8114-1793-3. 11805

2. |dynxun, A. H. DaexkTpoTexHMYecKOoe MaTepuanoBeeHue
[Texcr] / Aynxuna A. H., Kum B. C. 5-¢ u3n., crep. Cankr-| https://e.lanbook.com/book/1

IlerepOypr: Jlanb, 2020. - 200 c. ¢. ISBN 978-5-8114-5296-5. 39259
3. |boropomgmukwmii, H. II. DaekTporexHWYeCKHe MaTepUabl 26

[TexcT] : Y4eOHUK [N CTYA.OJCKTPOTEXHUUYECKUX U

SHEPreTUYECKUX CIEI.BY30B /

H.IL.boropoauukuii,B.B.ITaceinkoB,b.M.Tapees. 7-¢

u3n.,nepepad.u non. Jlenunrpan: DHeproaromusaar, 1985. -
303 c¢. Ox3eMIIsIpHl: Bcero 26.

4. |IlackiHKOB, Bagumup BacuiibeBuu. Marepuanst 3
anekTpoHHOU TeXHUKH [Tekcrt] : [yuel. IUIsl CTYJI€HTOB BY30B
M0 CIENUATBLHOCTSAM 3JeKTpoH. TexHuku| / B. B. IlaceiHkoB,
B. C. Copokun. 6-e¢ u3z., crep. CII6.: Jlans, 2004. - 366 c.
ISBN 5-8114-0409-3. Dk3eMIUISIPBL: BCETO 3.

5. |ITachiHKOB, B. B. IlonynpoBogHHMKOBbIE MPUOOPHI
[DnexTponnsiit pecypc] / IMaceiakos B. B.,Uupkun JI. K. 9-¢| https://e.lanbook.com/book/2
uzn. Cankr-IlerepOypr: Jlanp, 2022. - 480 c. ISBN 978-5- 10338
8114-0368-4.

6. [MarepuanoBenenue. JusnekTpuueckiue MaTepHaibl . METOI. 152 /

yKa3aHUS K BBIMOJHEHHWIO J1ab. pabor mmsa  cryaentos| https://portal.volgatech.net/b
paanorexs. cnenmansHoctedt / [cocr. E. B. Muxeesa].|ooks/Mixeeva_materialovede
Homkap-Oma: MapI'TVY, 2007. - 46 c. DK3eMILISApPBI: BCETO nie_dijel.pdf

152.

7. |Jleyxun, Bnagumup Hukonaesuy. Marepuaisi B 149 /
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KOHCTPYKIHUSIX M TEXHOJIOTUU SJIEKTPOHHBIX CpencTB [TeKkcT]
: yueb. mocodbue / B. H. Jleyxun, E. B. MuxeeBa. Momkap-

https://portal.volgatech.net/b
ooks/Leuxin,Mixeeva_-

Omna: MapI'TVY, 2009. - 163 c. ISBN 978-5-8158-0684-9. _knigal.pdf
OK3eMIULIpbl: Bcero 149.

8. |bynymemy pamuonHxeHepy. BBeneHwe B CIENHaTIbHOCTH 21 /
[Tekct] : yueOHoe mocodue / [S. A. @dypman u ap.] ; mox| https://portal.volgatech.net/b
obmr. pex. S. A. ®ypmana; M-Bo obpazoBanus u Hayku P®D,|0oks/Furman_Budushemu_in
®I'BOY BIIO "Tosomxk. roc. Texuon. yu-1". HMomxap-Ona: zheneru.pdf
nrry, 2012. - 279 c¢. ISBN 978-5-8158-0998-7.
DK3eMIUIIpel: Bcero 21.

9. |MuxeeBa, Enena BukrtopoBHa. Marepuansl U KOMIOHEHTBI 38 /

3JIeKTPOHHBIX cpeAcTB [Teker] : mabopaTopHBIl MPAKTHKYM /
E. B. MuxeeBa; M-Bo oOpa3oBanus u Hayku PO, OI'BOY
BIIO "ToBomxk. roc. texuoi. yH-t". HMomkap-Oma: IIT'TY,
2014. - 163 c. ISBN 978-5-8158-1317-5. DK3eMIUISIpHI: BCETO

https://portal.volgatech.net/b

ooks/Mixeeva_materialy ko

mponenty_jelektronnyx_sred
stv_2014.pdf

38.

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NeNe | Aynurtopun s pose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U IPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 412 (1) ABToMaTu3.1abopatopHblii creHa s (CnpaBodHass — mpaBoBas
HCCIEeN0BaHUsA nuHelHsbIX |cuctema  "KoHcynbTaHT
JTUDJIEKTPUKOB (1),{ITnroc", Microsoft Office
ABromaTu3.taboparopHslii crena aius|Standard, Arent Dr.Web,
HCCIIEI0BAHUSA napameTpoB|Komruiek I'APAHT-
ITOCTOSTHHBIX PETUCTPOB (1),|Macrep, Kommuexkr I1O

ABTOMAaTHU3Up. J1A0Op. yCTaHOBKA A
nccaeaoBaHus MpoBoaHUKOB ¢ [I9BM
(1), ABromaTtu3up-g nal. ycTaHOBKa

J/uccieloBaHus MarHUTOMSATKUX
MaTepHaoB C [195BM (1),
ABtoMaTtu3up-s1  nab.  yCTaHOBKa
J/MICCTIEIOBAHUSI  CETHETODJIEKTPUKOB
C I[15BM (1), Kommnekt
1ab0paTopHOTO o0opynoBaHus
"DNeKTpOTeXHUYECKHE  MaTepuaisl”

(1), JTaboparopusiit crenn "M3yuenue
JU3J.IIPOHUIIAEMOCTH M JIUAJL.IIOTEPD
MB 004 (1), JlaGopatopHbIii CTeH

"N3yyeHne  IUANEKTp. NPOYHOCTH
TB.1191."MB 002 (1), JJaGopatopHsIii
CTEH]I "N3yuenue YAEIbH.OI.

conpotuBiieHnii TB. nu3i." MB 003
(1), YueOno-nabopaTopHbIii cTeHA 1O
paznery THCIUITIIHH
"DneKTpoTeXHUYECKHE  MaTepuaibl”
(1), KommaekT yuebHO#

i1 p€IIC€HUA OCHOBHBIX
MIOJIB30BATCIIBCKHUX 3aJa4




| | |M€6CJ‘II/I (1) |

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBLI ®OHJ OLEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIlpaBJICHBI HaA:

- YCBOGHHE TEOPETHYECKOTo Marepuasa (00beM 3HaHUH, TITyOuHa yCBOEHUS), IPEYCMOTPEHHOTO
paboueii mporpaMMoii;

- yMEHHE WH3Jarath MaTepuail (4eTKOCTb, I'PaMOTHOCTh H3JIOKCHHS MaTepuaja, TOYHOCTh H
IOJTHOTA BOCIIPOU3BEACHUS yueOHOrO MaTepuaa);

- YMEHHE IPUMEHSTh TEOPETHYECKNE 3HAHUS MTPH PEIICHUH PAKTHYECKUX 3aTaHuUM.

[Ikana oleHUBaHUS MPEICTaBIeHA HUXKE.

YpoBeHb
c(hopMUPOBAHHOCTH [[Ikana
Kpurepuu onennBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINHU
[Toporossiii OOyuvaromuiics uWMeeT 3HAaHUS OCHOBHOTO MarepHana,| yJaoBier-
YPOBEHb MPOSBISIET yMEHWE JIOTUYHO €ro u3jaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTU B U3JIOXKCHUM  MaTrepuaia,
HE/IOCTaTOYHO TMpaBWIbHBIE (HOPMYITHPOBKH, HCIBITHIBACT
3aTpyJHEHUS B BBIIIOJIHEHUN IPAKTUYECKUX 3a0aHUMN.

[IponBunyteiii  |OGyuaroniuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHB U3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOXKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB M 3ajay, BJIAJACET HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMaMU UX BBIITOTHEHUS

Bricokuil ypoBeHb |OOyuaromuiicss riay0oKO M MHPOYHO YCBOWJI IPOrPaMMHBIN|  OTJIIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jjaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTAaBJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAECTCS TEOpHUS C IMPAKTHUKOM, NMPU ITOM
oOyuaroluiics He  3aTpylHsAeTcs C  OTBETOM  IIpHU
BUJIOM3MEHEHUH  3a/aHusl, CBOOOJHO  CIIpaBiIsieTCs €
3aJladyaMM, BONPOCAMM M JIPYTUMH BHJIaMU HPHUMEHEHUs
3HaHUI, TIOKa3bIBa€T 3HAKOMCTBO C MOHOrpaduyeckoi
JUTEPaTypo, TNEePUOIUYECKUMH HU3JaHUSIMH, TPABUIBHO
O00OCHOBBIBACT MPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
Pa3HOCTOPOHHUMHU  HaBbIKAMH, MpPHUEMAaMHU  BBIOJIHEHUS
MPAKTUYECKUX paboOT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Tekymuit KOHTPOJIb YCIIEBAEMOCTH OOECTICUMBACT OIICHMBAHWE XOJia OCBOCHUS JHCIHUILTAHBI
(MOmIyJIsl) U IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTHUH PEUTHUHIOBOTO KOHTPOIIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KApTOM MUCHUIUIMHBL. [lOpsAIoK COCTaBIIEHHS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHSI MPOLEAYpPhl OICHUBAHHWS BHUAOB JACSITENLHOCTH  OOydaromuxcs,
HalpaBJIEHHBIX HA OCBOEHWE 3HAHWW, yMEHHM, HABBIKOB W/ WM ONBITa ACATEIHHOCTH, IO

HaKOIMUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaeTcsl nojoxenueM o cucreme PUTM B ®I'BOY
BO «{II'TY»

7.2. [IpoMexyTOYHAS aTTECTAIHS 00YJArOIIUXCS
[TpomexxyTouHast aTTecTalus 00y4aroIKUXCs HalpaBjieHa Ha OLIEHUBAHUE PE3yIbTaTOB 00YUECHUS



M0 TUCIMTIUIMHE (MOYJII0) U TIPOBOJIUTCS C UCTIOJIB30BaHUEM (DOHIOB OIICHOYHBIX CPECTB.

[lpumepsl THUHOBBIX KOHTPOJNBHBIX 3adaHUii W3 0a3pl (OHAA OICHOYHBIX CPEICTB
00pa30BaTeNIbHON NpOorpamMmme.

1
Kakune mMmaTepumasibl Ha3blBatoT 3I'IeI-(TpOTEXHVILIeCKMMM?

1. —3TO cneuynanbHble MaTepuanbl 41 N3FOTOBNEHMA INEKTPOTEXHNYECKNX
MaLUKWH, annapaTos, NnpMbopos 1 T. 4.

2. —3T0 06bIYHbI MaTepuanbl

3. —TO MaTepwuasbl cneunanbHOro HasHavyeHus
4, —3TO 31€MEHTbI 3/1EKTPO06OPYA0BAHUA

2

Ha Kakue rpynnbl 4enaTca sNeKTpoTeXHUYEeCcKMe maTepmanbl?

5. —IN3NEKTPUKK, MPOBOAHUKM, N/NPOBOAHUKU, MarHUTHbIE
6. —MarH1UTHble NPOBOAHUKM

7. —n/NPOBOAHUKN, MarHUTHblE

8. —MPOBOAHUKU, AUINEKTPUKM

3

[na yero He06Xxo0AMMO 3HaTb CBOMCTBA 3NIEKTPOTEXHUYECKMX MaTepManoBs?

9. —4T06bI CO34aBaTb 31EKTPOOHOPYAOBAHMNA Mabix rabapnToB M Macchl,
HageXHoe B 3KCnayaTaumnm

10.  —4T0bblI AENaTb UX PALMOHANbHbIN BbIOOP

11.  —4T0Obl 3HATb KaK 3TN CBOMCTBA M3MEHAIOTCA
12.  —4T0Obl 3/IEKTPOYCTAHOBKM HaZeXHO paboTanu
4

YKaXu1Te XapaKTEPUCTUKN INEKTPOTEXHUYECKUX MATEPMA/IOB

13. —TenjaoBble, mexaHn4eckume, CI)VI3VII-(O-XVIMVI'~IECI-(VI€, 9/1eKTpn4yeckume

10
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14. —MeXaHn4eckume TenaoBble

15. —a1eKTpn4ecKkme d)VI3VIKO-XVIMW~IeCI-(VIe
16. —MarHnTHble, Ten0Bble, 3/IEKTPUYHECKNE
5

Kak nameHseTca aneKkTpnyeckasn NpoYHOCTb C USMEHEHNEM TONLLMHbBI CNOS
ANINEKTPUKa?

17.  —CYyBENINYEHMEM TO/LLMHbI ANDJIEKTPUKA /TIEKTPUYECKAS NPOYHOCTb
yMeHblUuaeTca

18.  —INEKTpUYecKan NPOYHOCTb OT TO/LLMHbI ANSNEKTPUKA HE 3aBUCUT

19.  —CyBe/InYeHUEeM TONWMHbI AMINEKTPUKA dNEeKTPUYECcKan NPOoYHOCTb
yBe/INYMBaeTcA

20. —W3MEHSEeTCA B Ma/siOM AManasoHe TemnepaTyp

6

YILGHBHOG QICKTPHUICCKOC COIIPOTUBIICHUC IJICKTPOTCXHUICCKUX MATCPHUAIIOB
3aBUCHUT OT.

21.  —OT BCEX NEPEUHUCICHHBIX XapaKTEPUCTHUK
22.  —OT wiou@aau oopasia MmaTepraia
23. —OT CONPOTHUBJICHUS TPOBOJHUKA

OT JIJTMHBI 00pa3iia MaTepuana

[Tepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUYHON aTTECTALINU
Y70 HasblBalOT NOASPU3aLMEN ONINEKTPUKA?

24, KaKkue Bo3AeiCTBUA NPUBOAAT K NOABIEHUIO NONAPM3aLLUN?

25. Kakas ¢M3VI‘-IECK3’FI Be€INYMHA UCNOJIb3YETCA ONA XaPaKTEPUCTUKN NONTAPN30BAHHOTO COCTOAHNA U B
KakKunx eanHuUax ee M3MepFHOT?

26. Kakue Buabl NoAAPM3aLNN AUSTEKTPUKOB MOXKHO CYMTaTb MTHOBEHHbIMM, @ KaKue ABASIOTCA
3ameanNeHHbIMKU?

27. KaKol 13 mexaHM3MOB NoAspusaLmmn npucyL 1to6omy AMsNeKTpUKy?

28. B uem oT/IMuME MEKAY NOHHO-PENAKCALLMOHHOM U MOHHOM NoAApU3aLmein?



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

YT0 XapaKTepusyeT Bpems peaaKkcaLmmn 1 oT Kakux GakTopoB OHO 3aBUCKT?
KaKkue BMAbI NONSPM3aLLMM XapaKTepHbl /15 ra3oB?
Y10 Ha3bIBalOT TOKOM abcopbumm?

Kak nameHseTca 3ToT TOK BO BpemMsa BO34eNCTBUA HA ANINEKTPUK NOCTOAHHOIO NOJs, NEPEMEHHOr0
nona?

B KaKMx eAnHMLAX U3MEePAIOTCA yaeNbHOe 06beMHOE U yAebHOE NOBEPXHOCTHOE COMNPOTUBNEHNE
TBEPAbIX AMINEKTPUKOB?

Kakum obpasom yaenbHoe NOBEPXHOCTHOE U yAe/IbHOe 06beMHOE CONPOTUBNEHUE CBA3AHbI C
COMPOTMBAEHMEM U30/1ALMN MaTepuana?

Y KakoW rpynnbl AM3N1EKTPUKOB NOBEPXHOCTHOE CONPOTMBEHUE cNabo 3aBUCUT OT BAAXKHOCTU
OKpY»Katowel cpeabl? MpuseauTe NpUMep Takoro AN31eKTPUKa.

Ha30BMTE OCHOBHbIE BUAbI AUINEKTPUYECKMX NOTEPb.
KaKolt 13 BUA0B NoTepb NpUCyLL, N1l06oMY ANINEKTPUKY.

Mpu KaAKOM MexaHM3Me NOTEPb YACTOTHbIE 3aBUCUMOCTU Yra ANINEKTPUUYECKMX NOTEPDL U
AKTUBHOM MOLLHOCTU MOXHO ONMcaTb NapannesibHON 3KBUBA/IEHTHOM CXEMOM?

B KaKMX AMINEKTPUKAX M NPU KaKMUX YCAOBUAX BaXKHYIO POJIb UIPatoT NOTEPU HA MOHU3ALMIO?
KaKkue BMAbl N0AAPMU3aLMM He CBA3aHbI C PeNaKCaLMOHHbIMU NOTEPAMMN?
Y70 HasbiBalOT Npoboem AN3INEKTPUKA?

B KaKMX eaAnHMLAX U3MEPSAIOT 3N1EKTPUYECKYIO NPOYHOCTb MAaTEPUAsIOB U KaK ee 3KCnepumMeHTaIbHO
onpeaenntb?

Moyemy yaapHaa MOHM3ALMA MOIEKY ra3a B CUIbHOM 3/IEKTPUYECKOM MNoJie NPOMU3BOAMTCA
rNaBHbIM 06pa30M 31eKTPOHAMMU, @ HE MOHAMMU?

KaK BauseT gasneHume rasa Ha ero 31eKTpUYecKyro NPoYHOCTL?
Yem oTnunuaetca npoboit rasa B 04HOPOAHOM U HEOAHOPOAHOM nosie?
Kakue Buabl npobos TBepapbIX AUINEKTPUKOB CYLLECTBYIOT?

Ob6BbACHNTE MeXaHU3M 3/1eKTpUYecKoro Npobos TBepabIX AMINEKTPUKOB, B Kaknx matepuanax
peanusyetcs 3ToT BUA npobos?

OT KaKknx GpaKTOPOB 3aBUCUT HaNps>KeHWe TeNJI0BOro Npobos TBEPAbIX ANINEKTPUKOB?
KaKkne npuumnHbl MOTYT NPUBECTU K 31EKTPOXMMMYECKOMY NPo60oto TBepAbIX AUINEKTPUKOB?
YTO Ha3bIBAOT NPOYHOCTLIO ANI/IEKTPUKA?

YT0 TaKoe NAaCTUYHOCTb U 31aCTUYHOCTb AUSNEKTPUKOB? Yem OHM oTnYatoTca?

Y70 Takoe TBepAoCTb? [N KaKMX ANINEKTPUKOB 3TO CBOMCTBO ABAAETCA BaXKHbIM?
HasoBUTe MexaHMYecKuUe XapaKTEPUCTUKMN KUAKUX ANINEKTPUKOB?

KaKue BNaXKHOCTHble CBOWMCTBA AM3/IEKTPUKOB Bbl 3HaeTe?

Kakue TensioBble CBOMCTBA AN3INEKTPUKOB Bbl 3HaeTe?



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

KaKne xmmunyeckme CBOMCTBA AMINEKTPUKOB Bbl 3HaeTe?

Kakue npmpogHble cMObl Bbl 3HaeTe?

Y70 Ha3bIBAOT TEPMONAACTaMm?

Ha3oBuWTe OCHOBHbIE TUMbI MONNITUAEHOB, MPUMEHAEMbIE B PASUOTEXHUKE?
HazoBuTe [OCTOMHCTBA M HEAOCTATKM NONCTUPOIA?

YT1o Takoe nonmteTpadTopaTUIEH?

KaKue nonspHble TepMonnacTbl Bbl 3HaeTe?
MonntpudTopxnopatuaeH. Yto ato Takoe?

loe npumeHsaeTca noanBMHUAXAOPKA?

Kakue nosvamuapl v NoAMMMKApI Bbl 3HaeTe?

Y70 Takoe nonunatuneHtepedtanat?

Y10 TaKoe nonnKapboHaTtbl? [ae oHM NpUMeEHSALOTCA?
MonunypetaHbl U NOAMAKPUNATLI, CBOMCTBA M 061aCTU NPUMEHEHMA.
Y710 TaKkoe peaKkTonnacTbl?

Ha3oBUTe OCHOBHbIE CUHTETMYECKME CMOJIbl- PEAKTOMAACTDI.

B yem cxoacTeo 1 pasnnymne sNneKTponsoNALMOHHDbIX 1aKOB U KOMI'IayHAOB? Ha3oBuTe OCHOBHblE
TUNbl N1AaKOB U KOMNAYHA0B.

Kakue BewecTtsa MCNO/Ib3YHOTCA B Ka4yecCTBe CBA3YOWMNX KOMMOHEHTOB Npn nponssoactee VI3,£I,€I1VIﬁ
M3 KOMNO3NUUNOHHbBIX nnactmacc?

K Kakomy TUny AU3aeKTpUKoB( No BMAY NOASPU3ALMK) OTHOCAT CIOUCTbIE NAACTUKU?
MO3KHO /i1 UCNOJIb30BaTb C/IOUCTbIE MAACTUKM B AMANa3oHe pagmnoyacToT?

KaKoW U3 CNOUCTbIX NAaCTUKOB ABAAETCA HAaUAYULLIMM MaTepUanom AN U3roToBAEHUA OCHOBaHW
neyaTHbIX naaT ?

O6bsAcHUTE BAUSHUE I,CI,O6aBOK LWEeNOYHbIX OKCMAO0B HA 3NNIEKTPUHECKNE CBOWCTBA M TEXHOJIOTUYECKNE
XapPaKTEPUCTUKN CUZTUKATHbIX CTEKO/.

OxapaKTepu3yiiTe CTPYKTYpY ONTUYECKOro CBETOBOA.

B yem cxoACTBO W OTAMYME CTEKNA OT cuTanna?

HasoBuTe ocHoBHble $pa3bl KEpaMMUUYECKOTO maTepuana?

Kakue 061acTv npuMeHeHMA BbICOKOYACTOTHOM YCTAHOBOYHON KEPaMUKMU?

YTo Takoe KoHAeHcaTopHasA Kepamunka?

Kakue Kneu npumeHsIoT B paanoTexHUKe?

Kakue cBoicTBa mean obyciaB/MBatOT ee LWMPOKOE NPUMEHEHME B 3/IEKTPOHHOMN TEXHUKN?
Moyemy markas meab obnagaet 601ee BbICOKOM 3/IEKTPONPOBOAHOCTLIO, YeM TBepAasn Meab?

KakoBbl npeMmyLLecTsa U He4OCTAaTKM NO CPABHEHUIO C Meblo a/IIOMUHUA KaK NPOBOAHUKOBOMO



86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

maTtepuana?

KaKkve meTanamyeckue cnnaBbl BbICOKOrO CONPOTMBAEHUA U AN KaKMX Liesieit MPUMEHAIOTCA B
3/1EKTPOHHOW TeXHUKe?

Kak MapKuMpytoT cniasbl Meau : NaTyHU u BpOH3bI?

Ha3oBWTe OCHOBHbIE MaTEPUASIbl , NPUMEHAEMBIE A1 KOHTAKTOB?
HasoBuTe ocHOBHbIE NpUMNon U GALOChI, MPUMEHSAEMbIE B PaANOTEXHUKE ?
Y10 TaKoe cobCTBEHHbIN NOAYNPOBOAHUK? Kakmumun cBolicTBamm obiagaet?
Kakue npnmecu Ha3blBalOT OHOPHbLIMM, @ KAaKME aKLLEeNTOPHbIMMK?

Kak onpeaenuTb WMPUHY 3aNpeLL,eHHOM 30HbI NONYNPOBOAHMKA N0 TeEMNepaTypHOl 3aBUCUMOCTU
KOHUEHTPaUum Hocutenemn?

HaszoBuTe xMmunyeckme anemeHTbl, 061agatoLme CBOMCTBAMU NOAYNPOBOAHUKOB
MpuseguTe KNaccudmKaLmio NOAYNPOBOAHNKOBbLIX MaTepPUanos.
YTO CAYKUT CbipbEM AJ1A MPOM3BOACTBA FTEPMAHMA U KPEMHUA?

Kakue npenMmyLLecTBa KpeMHUA 06yCcnaBANBaAlOT ero NpUmeHeHue B Kayectee 6a3oBoro matepumana
MMC?

Kakue cBoicTBa Kapbuaa KpemHMA NO3BOAOT UCMOJ/Ib30BaATb €ro B NpMbopax aKCTPeMabHOM
3/IEKTPOHUKN?

Kakue aJ'IMa3OBO,£I,06HbI€ Kpuctannnyeckme coeamHeHmA Bbl 3HaeTe?
Ha30BMTe OCHOBHbIE Xa/IbKOreHnabl , MIPUMEHAEMblE B 3I'IEKTpOHVIKE?
Kakune opraHmnyeckme noaynpoBOLHMKN Bbl 3HaeTe?

Kak Knaccnoumumpyrotca MarHUTHbIE MaTepuasbl MO COCTaBY, CBOMCTBAM M TEXHUYECKOMY
Ha3Ha4YeHuo?

Kakvmu napameTpamu ONmucbiBatoT MarHUTHble maTepuanbl?

YT0 Takoe MarHUTOMATKME U MarHMToTBepAble MaTtepmanbl?

Kakne maTepuanbl HasbiBatoTca deppuTammn?

YTO CAYKUT UCXOAHBIM CbiPbeM NPU NoAyYeHUU GeppuTos?

KaKkve MarHUTOMsATKMe matepuansl Bbl 3HaeTe?

MpuBeaMTe NPUMEpPbI MarHUTOTBEPAbIX MaTePMANIOB U 061aCTU UX MPUMEHEHUA?
M3 yero coCTOAT MarHUTOAMINEKTPUKN U B YEM UX AOCTOUHCTBO?

YTO NOHUMAIOT NOA, IMHENHBIMU N HENIMHEMHbBIMM, MOCTOAHHBIMW U NEPEMEHHbIMU pPe3ncTopammn?
Mo KakoMy NapameTpy OT/INYAOTCA NepPeMEHHbIE, MOACTPOEYHbIE U NEPEMEHHbIE PEry/IMPOBOYHbIE
pesuncTopbl?

KakoBa CBA3b MeXAy YAebHOW MOLLHOCTbIO pacceaHua U rabapuTHbIMK pasmepammn pesucropa?
KaKkne OCHOBHble NapamMeTpbl Pe3UCTOPOB Bbl 3HaeTe??

KaKkue 13 napameTpoB pe3ncTOpPOoB 3aBUCAT OT TemnepaTypbl?



113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

Kaknmum 06LLI,MMM cBOMCTBaMM o6nap,ar0T yrnepoguctble U MeTasiIOOKUCHbIE pEBMCTopr?

Yem obbAacHAETCA OTpULLATENbHbI TEMNEPaTYPHbIA KO3IPPULMEHT CONPOTUBNEHUA YINEPOLAUCTLIX
pesncTopos?

M3 Kakux MaTepmnanoB U3roTOBAAKOT PE3UCTUBHbIE 31EMEHTbI PA3/IMYHbIX DESMCTOpOB?

HazoBuTe oCHOBHble 061aCTU NPUMEHEHUS KOHAEHCAaTOPOB B 3/IEKTPOHUKE U 3/IEKTPOTEXHUKE.
Kakmmun napameTtpamu A0/>KHbl 061a4aTb KOHAEHCATOPbI B KaXKA0OM NPUMEHEHNUN?

[Javite KnaccudmrKaLmio KOHAEHCATOPOB NO TUNY AUINEKTPUKA.
OxapaKTepun3yiTe OCHOBHbIE KOHCTPYKLMWN KOHAEHCATOPOB?

Y710 TaKoe BapUKOHAbI?

Mouyemy B LMAMHAPUYECKOM KOHAEHCATOPE HE YAAETCA NOMYYUTb BbICOKYHO YAE/bHYI0 EMKOCTb?
KaKne KoHAEeHCcaTopbl UMEIOT NyYLlME YaCTOTHbIE XapPaKTEPUCTUKIN?
OnuwmnTE TUNUYHbBIE KOHCTPYKUMWN KaTyLWeK MHAYKTUBHOCTU?

[ns yero NPUMeEHAIOTCA MAarHUTHblE CePAEYHMKMN KATyLIEK MHAYKTUBHOCTI?
KaK MHAYKTMBHOCTb KaTyLUKM 3aBUCUT OT YMC/1a BUTKOB?

Yem 06bACHAETCA HanMumMe cOBCTBEHHOM EMKOCTM KATYLWKMU UHAYKTUBHOCTH?
KaKne pasHOBMAHOCTM KaTyLLleK MHAYKTUBHOCTU BaM U3BECTHbI?

Y710 TaKoe £06POTHOCTb KaTyLeK MHAYKTUBHOCTU U OT YEro OHA 3aBUCUT?
Kak knaccuounuympyrotca TpaHcpopmaTopbi?

[na yero penaetca BO3AYLWHbIN 3a30p B cepaeyHuKe TpaHchopmaTopa?

Y10 TaKoe onTMManbHas MHAYKLMA B TpaHcdopmaTope?

UTto Takoe mpoccens U YeM OH OTJIMYaeTcs OT Tpancdopmaropa?



