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1. llesu u 3212494 AU CIUILIHHBI

Lesbr0 TUCHIUTUTHHEL SABISIETCS yCBOSHUE (DyHIIaMEHTAIBHBIX 3HAHUH B 0071aCTH
MaTepraioB MIEKTPOHHON TEXHUKH. 3aa4ell JUCIUTUIAHBI SBIISICTCS TOJTYYCHUE HABBIKOB
B IIPUMEHECHUU TIOTYYCHHBIX 3HAHUU JIJISl KCTIONIb30BAHMS UX MTPH MIPOSKTUPOBAHUU U
TEXHOJIOTHH JJIEKTPOHHON TEXHHUKH C YYETOM WHIMBHYaIbHBIX 0COOCHHOCTEH
MaTepHuaoB.

Kparkoe conepxanmne TUCHMILTHHBI

Marepuansi snekrponHoit TexHuku (I7T). [lonstue: marepual, BemecTBo, CBOMCTBO,
napameTp, XapakTepucTuka, kauectBo. Kinaccupukauus marepuanos IT. CocTtaB u
CTPYKTypa MarepUaJIOB. XUMUYECKHAN COCTAB MaTepralia U pojlb IIPUMECEN B HEM.
Crpykrypa marepuana. Kpucrainuyeckoe crpoeHue marepuana. Jlepexro
KPUCTAJUIMUECKOTO CTPOCHHUSI, UX CBA3b co cBoMcTBaMu. CrtaBbl. CocTaB u cTpoeHue ¢as:
TBEPJbIE PACTBOPBI, MEXaHUYECKNE CMECH, XUMUYECKHE COCANHEHUS.
HNHTepmeTamnyeckue coequHeHns. BinsgHue Tia quarpaMMbl COCTOSIHHS HA XapakTep
U3MEHEHHMsI CBOMCTB ciuiaBa. OCHOBHBIE CBOMCTBA MATEPUAJIOB, UX IIaPAMETPHI U
XapaKTEePUCTUKU: MEXaHUYECKUE, TEINIOPU3NIECKUE, ONITUUECKUE, IITEKTPUIECKUE,
xumudeckue u ap. Ucnpitanus Matepuanos. TpeboBanus k MmaTepuanaM. Beroop
MaTepHUaaoB B 3aBUCUMOCTH OT HA3HAYEHUS U YCIOBUM JKCIUTyaTaluy, CTOUMOCTH.
DneMeHThI 30HHOU TEOpUU. DHEpreTHuecKas AuarpaMmma 30HHo# teopuu. [lonstre o

1 dy3uoHHOM ciocoOHOCTH MarepuaioB. [IpoBoiHUKOBEIE MaTepuaibl. Pu3nyecKas
IIPUPOJA IEKTPONPOBOAHOCTH. OCHOBHBIE CBOWCTBA, BIUSHUE HA HUX PA3JIMYHBIX
(akTOpOB: MPUPOABI MaTEpHAIIa, TPUMECEN, TEMIIEPATYPbl, CTPYKTYphl. TpeboBaHus K
IPOBOJHUKOBBIM MarepuaiiaM. [Ipumenenne metamioB B T B 3aBUCUMOCTH OT UX
(GYHKIUH: IIEKTPOTEXHUYECKUX, KOHCTPYKIIMOHHBIX, aJr€3NOHHBIX, BEHTHIIbHbIX,
OapbepHBIX, 3aAIUTHBIX. OCOOEHHOCTH TOHKOIIEHOUHBIX METANINYECKUX MPOBOAHUKOBBIX
marepuasioB. Kinaccuduxanusi npoBOAHUKOBBIX MaTepHalioB: ¢ MAJIbIM U OOJIBIINM
YAEIBHBIM NIEKTPUYECKUM COIIPOTUBIICHUEM; MAaTEPUaIbl LI TEPMOIIAP; KAPOCTOUKHUE
IIPOBOJTHUKOBBIE MaTe€pHalibl; MPOBOASAIINE MOAU(PUKALIMY YITIEPO/a; CBEPXIIPOBOIHUKY;
KPHUOIIPOBOIHMKH; CTEKI0IMAIIHN; MAaTEPUAIIBI IS WEKTPUUECKUX KOHTAKTOB;
KOMIIO3ULIMOHHBIE IPOBOJIHUKOBBIE MATEPHUAJIBI. XaPAKTEPHUCTUKA OCHOBHBIX HA3BaHHBIX
Ipynn IPOBOJHUKOBBIX MaTepHanoB, ux npuMmenenue B JT. [loaynpoBogHUKOBBIE
MaTepuaibl, OCHOBHBIE OTJINYHSI OT ITPOBOJTHUKOBBIX MAaTEPUAIOB U AUIIIEKTPUKOB.
Knaccuduxanusa nonynposoguukoB (I1IT) mo mpupose, cocraBy, uucrote. JlerupoBanue.
JHonopusie u aknentopusie [111. Co6cTBeHHBIE, TPUMECHBIE, KoMIIeHCcupoBaHHbIe T1I1.
OcHoBHbI€ cBoiicTBa AneMeHTapHbIX [111, momynpoBoaHukoBbix coenuHennid Tuna AIIIBY,
AIIBVI, n ux npumenenue. Metonpl nosydeHus yuctoix marepuanon [111: BelpaniuBanme
U3 pacIjiaBa, 30HHOM TUTeNIbHOM MIaBKU, OECTUreNIbHOM 30HHOH mi1aBkU. CyTh METOJIOB,
IpEeUMyIIeCTBa, HenocTaTku. Jusnexkrpuueckue marepuansl. Knaccudukanus
IURIEKTPUKOB (/].) Mo Ha3HAYEHUIO, MOCTOSIHCTBY CBOMCTB, arperaTHOMY COCTOSIHUIO,
IpUpPOE, XUMUYECKOMY cocTaBy. OCHOBHBIE cBoMcTBa [l., mongpuzanus /., ee BUIbL.
CnionTaHHas (CaMONPOU3BOJIbHAS ) TTONIIpU3aIsl. BiausHue pa3andabix (GakToOpoB Ha
NOJIIPU3ALIMIO, UcTIob30BaHue B DT; anexkTponpoBoHOCTh /1., €e BUJIbI, BIUSIHHE
pa3INyYHbIX (PAaKTOPOB HA ANEKTPONPOBOAHOCTD [I.. OObeMHast U TOBEPXHOCTHAS
ANIEKTPONPOBOAHOCTD; OTEPH B /., BUIIbI IOTEPD, BIUAHUE PA3IMYHBIX (DaKTOPOB HA
notepu B J.; anexkrpuueckas npoyHocTs /., mpo0oil, BuabI mpo0osi. DieKTpuyecKas
IIPOYHOCTH IUIEHOK; HArPEBOCTOMKOCTD AIEKTPOU3OJISIIUOHHBIX MATEPUAIIOB.



DNEeKTPON30JIALMOHHBIE MaTEPHUAJIbl; MaTEpHUalIbl OPraHUUECKOM PUPOIBI: MOISPHbIE
(¢ropomnact-3, oprerexiio, MOJIMBUHUIXIIOPU, JaBCaH, MOJIMYPETaH U JIp.) U
HENOJSIpHbIE (ITOJUATUIIEH, TOJIUIIPONIUIIEH, TOJIUCTUPOI, (TOpOIIAacT-4 U JIp.),
TEPMOILJIACTBI; MaTEPHAJIbl HEOPraHUYECKOU IMPUPOBI: CTEKIIA, CUTAJUIBI, KBapLl, KEPAMHUKA
TEXHUYECKAs U 3JIEKTPOTEXHUYECKas (yCTaHOBOYHAS U KOHJIEHCATOPHAs);aKTUBHbBIE
JTURJIEKTPUKH: TIb€30KEPAMUKa (ITb€303JIEKTPUKH ), TUPOIIEKTPUKHU, CETHETONIEKTPHKH,
aneKkTpeThl; HazHaueHne NU3IeKTpUYeCKUX U U30JIALMOHHBIX MaTEPUAIOB, OCHOBHBIE
CBOMCTBA M XapaKTEPUCTHUKHU, COCTaB, npuMeHeHne B JT. Maruutusie Marepuansl. Geppo-
u ¢peppumarieTu3m. OCHOBHbIE MarHUTHBIE XapaKTepucTuku. HamarnnunBanue u
nepemaranunBanue. Knaccudukanus MarHuTHeIX MaTepuanoB. OTINYUTEIbHbIE CBONCTBA
U IPUMEHEHUE MarHUTHBIX MAaT€pPUAJIOB pa3HbIX rpyiil. [I[pumMeHeHne MarHuTOMSATKUX
marepuainoB (MMM). Marautorsepabsie marepuaibsl (MTM) paznuunbix rpynn. MTM u3
nopowkoB. MTM Ha 0CHOBE pellko3eMeNbHBIX MeTalIoB. OCHOBHBIE XapaKTEPUCTUKH,
npUMeHeHue. Marepuaisl cCeualbHOr0 Ha3HaueHus. MaTtepuaibl HAHOIJIEKTPOHUKH.

2. Komnerenuuu o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHA

JTUCHHUILIHHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

[1K-4 Crioco0eH UCIOoIb30BaTh B UCCIIEAOBAHUIX U
pacueTax 3HaHUS O TEXHOJIOTMUECKHUX Mpoleccax
MIPOM3BOJICTBA, 00PaOOTKU U MOIUDHUKAITIN
METATMYECKUX U HEMETAJUTMYECKUX MAaTEPHAJIOB U
MOKPBITUM JIeTaNIel U U3JIeNNiA; UCIIBITATEIbHOM U
MIPOU3BOACTBEHHOM O0OPYIOBaHHH.

3Haet: "TpedoBaHUs K MaTepuajaM U U3JeIHsIM
DIIEKTPOHHON TEXHUKH; - OOIIYI0 TEXHOJOTHUECKYIO
CXeMy MPOU3BOJICTBA UHTErPATIbHBIX MUKPOCXEM B
MUKPO3JIEKTPOHHUKE; - OCHOBHBIE XapaKTEPUCTUKH
000pyI0BaHUs B TEXHOJIIOTUYECKUX MPOIleccax B
MUKPOAIEKTPOHHKE. PU3NUECKHE U PU3UKO-
XMMHUYECKHE OCHOBBI TEXHOJIOIMH ITPOU3BOICTBA
W3JIeUN IEKTPOHUKH "

'YMeeT: UCTI0Ib30BaTh B UCCIEOBAHUAX U pacueTax
3HAHUS O TEXHOJIOTMYECKHUX MIpoLeccax
MPOU3BOJICTBA, 00PAOOTKH ¥ MOIU(DUKAITIN
MaTepUaoB NIEKTPOHHON TEXHUKHU; OCYLIECTBIISTh
BBIOOP MaTepuasoB JUIsl U3/IE€IHH AIEKTPOHHON
TEXHUKU

HNmMeeT mpakTHYEeCKUI OMNBIT: "HCIIOJIb30BaHUS B
MCCJIEJOBAHUAX U pacueTax 3HaHMsI O
TEXHOJIOTMYECKHX MpOoIeccax MpoU3BOJCTBRA,
00paboTKK ¥ MOTU(UKAIIMYA MaTepPHUaJIOB
QIIEKTPOHHON TEXHUKU; OCYLIECTBIISITh BHIOOD
MaTepuasoB s 1Sl IPHOOPOB KOHTPOJIS
TEXHOJIOTMYECKUX MPOIIECCOB, ChIPhS U MPOILYKIUH .

"

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTrO IIaHa

[lepeveHs MOCIETYONUX AUCITUTLTHH,
BUJIOB paboT

OCHOBBI TCXHOJIOTUHN NOJYUCHUA HEMCTAJININUCCKUX
MAaTepUalioB,

TexHonoruu MMPON3BOJACTBA TYTOIUIABKUX MCTAJUIOB,
[Ipon3BOICTBO IIBETHBIX U PEAKUX METAIIIOB,
MarepuasioBeeHue,

dusnyeckas XUMU,

OcHOBBI paHUPOBAHUS U JIETUPOBAHUS METAIJIOB,
[Tpon3BoACTBEHHAS MTPAKTHKA (TIPeIIUILIIOMHAs) (8
CEeMECTD)




|CDI/ISI/IKO-XI/IMI/I}I mponccCoB U CUCTEM

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

TexHomoruu IMPOM3BOACTBA TYT'OIIABKUX MCTAJIJIOB

3HaeT: "TeopeTuYeCcKre OCHOBBI IIPOU3BO/ICTBA
TYTOIUIAaBKUX METAJJIOB U OCHOBHOE
TEXHOJIOTUYECKOe 00opynoBaHue." YmeeT: Ha
OCHOBE 3HAHUN 3aKOHOMEPHOCTEH (PU3UKO-XUMUHU
MPOIIECCOB M CUCTEM, 3aKOHOMEPHOCTEH (ha30BBIX
NpeBpalleHUi B MaTepraiax aHaJIu3upoBaTh
BJIMSIHUE TEXHOJIOTUYECKUX ITapaMETPOB HaA IIPOLIECC
pPOM3BOACTBA TYTOIJIaBKUX MeTaiioB Mmeer
HpaKTHq€CKHﬁ OIIBIT: YYaCTHsA B UCCIICAOBAHUAX U
pa3paboTKax napaMeTpOB TEXHOJOTHUECKUX
I[MPOLICCCOB, YCJ'IOBI/II\/’I IOJIYy4YCHHA IBCTHBIX U PCAKUX
METAJUIOB M BIMSHUS PA3IUYHBIX (aKTOPOB HA
Ka4yeCTBO IIPONYKIIHH.

HpOI/ISBO,Z[CTBO LOBCTHBIX U PCAKUX MECTAJIJIOB

3HaeT: " TEXHOJOIMH MOJIy4YE€HHUs IBETHBIX U PEAKUX
METaJIOB, TEOPETUYECKHE OCHOBBI
TEXHOJIOTHYECKUX IIPOLIECCOB, OCHOBHOE
TEXHOJIOrMYecKoe o0opyoBaHue; " Ymeer:
QHAJIM3UPOBAThH BIMSIHUE TEXHOJIOTHUECKHUX
apaMeTpoB Ha MPOIECC MPOU3BOJICTBA METALIA C
MO3HIIMU COBPEMEHHBIX HAYYHBIX MPEICTABICHUI
MeeT MpakTUYECKUil OIBIT: y4acTHs B
MCCIIEIOBAaHUAX U pa3paboTKax mapaMeTpoB
TEXHOJIOTHYECKUX TPOLIECCOB, YCIOBUH MOTYYEHUS
[[BETHBIX M PEIKUX METAJIOB U BIUSHUS Pa3IHIHBIX
(akTOpOB Ha KAYECTBO MPOIYKIIUH.

DU3HNKO-XUMHUS mponecCoB U CUCTEM

3HaeT: o0ITMe 3aKOHOMEPHOCTH TTPOTEKAHUS
XUMUYECKUX PEAKIUI, MPUPOTY XUMUUECKUX
pEaKIMi, HCTIOIb3YEMBIX B POM3BOICTBAX
MOJIYYCHUS] MAaTepUAJIOB; 3aKOHBI U TIOHATUS
(bU3UYECKOM XUMUH TSI aHATH3a
MaTepUATOBEIYCCKUX CUCTEM; IPUPOAY (Ha30BbIX
PaBHOBECHI B aHAIM3UPYEMBIX CHCTEMaxX; 3HATh
OCHOBBI TEOPUH , TEXHOJIOTUH U TEXHOJIOTUYECKUE
BO3MO)XHOCTH MacCOBOTO ITPOU3BOJICTBA YEPHBIX,
[BETHBIX U PEAKUX METAJUIOB,- OCHOBBI TEOPUH
TEPMUYECCKON M XUMUKO-TEPMUUYECKOH 00pabOTKH
KOHCTPYKIIMOHHBIX U UHCTPYMEHTATbHBIX
MaTEPHAIIOB, ~-IIPUHITUITBI MOAH(PUKAIIUN
METAJUTMYECKUX U HEMETAJUTMYECKUX MaTepUalioB U
MOKPBITUN JIETAICH ¥ U3ETUN , TOHATHUS ¥ 3aKOHbI
(bu3NYECKOM XUMUH TSI aHATTN3a (U3HUKO-
XUMHUYECKUX CUCTEM M MPOIICCCOB MOTyICHHS
MaTepHaIOB YMEET: OCYIIECTBISATh KOPPEKTHOE
MaTeMaTHYEeCKOE OMMCaHne (PU3NISCKUX U
XUMUYECKUX SBJICHUM NMPU MOTYYCHUH METAJIOB U
WX CIUIaBOB; MPOTHO3UPOBATh U ONPEICISITh
CBOMCTBA COCAMHEHUI U HAMPABJICHUS XUMUYECKUX
PEAKIINii; BBITIOJTHATHh TEPMOXUMHUYECKHUE PACUCTHI,




[pacyeThl XUMUYECKOTO PAaBHOBECHS, PABHOBECHUS B
pacTBOpax; aHAIM3UPOBaATh (ha30BbIC PAaBHOBECHS HA
OCHOBE JAHarpaMM COCTOSIHUSI; UCIIOJIb30BaTh
CIIPaBOYHYIO JTUTEPATYPY JJIs1 BHITTOJTHEHUS
[pacyeToB., OCYIIECTBIISITH KOPPEKTHOE
MaTeMaTHYeCKOE OMMCaHne (PU3NIECKUX U
XUMHYECKUX SIBIICHUI; POTHO3UPOBATH U
ONPEACIISITH CBOMCTBA COEAMHEHNUI M HAIIPaBICHUS
XUMHYECKUX PEAKIUH; BBIIOIHATh
TEPMOXUMUYECKUE PACUETHI, PACUETHl XUMHUYECKOTO
[paBHOBECHSI, PABHOBECHUS B pacTBOpaXx;
aQHAJTU3UPOBATh (Pa30BhIE U XUMHUYECKHUE PABHOBECHS
B CJIOKHBIX CHCTEMAX; BBIIIOJIHSATH MATEMaTHUCCKOE
OTMMCaHNEe KUHETHKHU MTPOIIECCOB TOTYyUCHHUS
MaTepHaJIOB; UCTIOIB30BaTh CIIPABOYHYIO
TUTEPATypy AJIS BHITOHEHHS pacueToB Mmeer
MPAKTHYECKUH OMBIT: (PU3HKO-XUMUIECKUX
PAcYeTOB IO TEOPUH TEXHOJIOTHIESCKHUX MTPOIIECCOB
MPOU3BOICTBA, 00PAOOTKH 1 MOIU(DUKAIINN
METAJTHIECKUX MaTEPHUAJIOB U TTOKPBITUHA, PEIICHUS
(UBUKO-XUMHUYECKUX 33/1a4 MaTepUaIOBETIECKOTO
npoduis

MarepuanoseieHue

3HaeT: GU3UYECKYIO CYIIHOCTD SIBICHHM,
MPOUCXOAAIINX B MaTepranax; METOAbl U3BMEPEHUS
1 KOHTPOJISI CBOMCTB MaTepHuaioB U U3JIEIIUNA U3 HUX;
OCHOBBI TEOPUH U MPAKTUKUA TEPMUUECKOU U
XUMHKO-TEPMUYECKON 00paboTKH
KOHCTPYKIIHOHHBIX ¥ HHCTPYMEHTAIbHBIX
MaTepHAJIOB, TPUHITUITBEI MOAU(PUKAIINH
METAJUTMYECKUX U HEMETAJUTMYECKUX MaTepUaJIOB U
MOKPBITUN JIETANeH U U3JIETTNIA,, MaTepUaIIbI JJIst
3a/IaHHBIX YCJIOBUN KCILTYaTalluH C YYETOM
TpeOOBaHUIl HAJIEKHOCTHU U JIOJITOBEYHOCTH,
SKOHOMHUYHOCTH U IKOJIOTUYECKUX MOCIEACTBUM, UX
MpUMEHEHNE; 1IEeJTH U 3a7]a91 TTPOBOANMBIX
MCCJIEIOBAHUM , CTPYKTYPBI U CBOMCTB MaTe€pHasioB
W U3JICNI U3 HUX; METOJIBI TPOBEACHUS
DKCIIEPUMEHTOB M HaOMIOACHU, 0000IIeHHS 1
00paboTku MHPOPMAIIHH., METATTTHICCKHUE U
HEMETAJUTMYECKHE KOHCTPYKIIMOHHBIE U
WHCTPYMEHTAIbHBIC MAaTEPHAJIbI, IX CBONCTBA,
TUIIOBBIE CLIOCOOBI 00BEMHOTO U TIOBEPXHOCTHOTO
VIIPOYHEHHS ; OCHOBBI TEOPHH U TEXHOJIOTUU
TEPMHUUYECKON U XUMHKO-TEPMHUIECKON 00pabOTKH,
:OCHOBHBIE TPYIITIBI M KJIACCHI COBPEMEHHBIX
MaTepUaoB, UX CBOICTB, 00JaCTH IPUMEHEHUS U
MPUHLIUIIBI BIOOPA 3(PPEKTUBHBIX 1 O€30MaCHBIX
TEXHOJIOTHIA UX MOIyYeHUs U 00paboTKU YMeeT:
MCIIOJIb30BaTh 3aKOHOMEPHOCTH (ha30BbIX
MpeBpalleHil B MaTepuasnax B pacyeTax CBOMCTB
KOHCTPYKIIHOHHBIX U HHCTPYMEHTATBHBIX
MaTepuasoB,, BRBIOUPATh METOIBI MPOBEACHUS
SKCIIEPUMEHTOB 10 YCTAHOBJICHUIO 3aBUCUMOCTH
MEXJly COCTaBOM , CTPOEHUEM U CBOWCTBaMU
MaTepuaioB, Ha3HauaTh CIIOCOObI 00Pa0OTKH,

O6CCHC‘II/IBaIOH_[I/IC BBICOKYIO HAZICXKHOCTh U




TONITOBEYHOCTH M3/ICTH; 0DOPMIISTEH pe3ylbTaThl
Hay4YHO-HMCCIIE0BATEILCKUX U OIBITHO-
KOHCTPYKTOPCKHX paboT, BEIOUpPATh
KOHCTPYKIIMOHHBIE U MHCTPYMEHTAJIbHbIE
MaTepHUabl, B TOM YUCIIE C UCTIONh30BAHUEM
WHGOPMAITMOHHBIX TEXHOJIOTUH ISl pealu3alun
TUTIOBBIX PEKUMOB TEPMHUYECKON U XUMHKO-
TEPMUIECKON 00pabOTKH, , IO 3aBUCUMOCTH MEKITY
COCTaBOM , CTPOCHHEM U CBOMCTBAMH MaTepUaJIOB
MPUHUMATh 00OCHOBAaHHBIE TEXHUYECKHE PEILICHUS B
npodecCHOHANBHON IeATeIFHOCTH 0 Crioco0am
00paboTKH MaTepruaioB, 00ECIIEUNBAIOIINX
BBICOKYIO HAJIC)KHOCTD U JIOJITOBEYHOCTH JIeTameit
MamuH MMeer npakTHYeCKUil OBIT: UCIIOJIB30BAHMS
B HCCJICJIOBAHUSX U pacueTax 3HaHUs O
TEXHOJIOTMYECKHUX MPOIEcCax TEPMUUECKOM U
XHUMUKO-TEPMHUYECKO 00paboTKU
KOHCTPYKIIMOHHBIX M UHCTPYMEHTAIbHBIX
MaTepUAIOB U MPUHIIUTIOB MOAU(DHUKAIIH
METaNINYECKUX U HEMETAJUIMYECKUX MaTepHalioB U
MMOKPBITUNA JIETAJIEN U U3IETINI;, IIPOBEICHUS
SKCIIEPUMEHTOB 10 YCTAHOBJICHUIO 3aBUCUMOCTH
MEXTy COCTaBOM , CTPOCHHUEM U CBOMCTBAMU
MaTepualoB, Pean30BbIBATh HA MPAKTHUKE CIIOCOOBI
00paboTKH, 06eCcIIeunBaIOINe BHICOKYIO
Ha/Ie)KHOCTh U JJOJTOBEUYHOCTH U3/1ENHil; 0hOpMIIATh
pEe3yaBTaThl HAYYHO-UCCIICIOBATEIHCKUX U OTBITHO-
KOHCTPYKTOPCKHX pa0oT, BEIOOpA METAINTHYECKUX U
HEMETAJUTUICCKUX MaTEPUaIOB [Tl IeTajIeH
MaIlIuH, IpUuOOPOB U UHCTPYMEHTA , B TOM YHCIIE C
WCTIOJB30BaHNEM MH(DOPMAIIMOHHBIX TEXHOIOTHIA , -
BBIOOpa crtoc00a U TEXHOJIOTUYECKOTO
000pyI0BaHUS TEPMUYECKON MITH XUMHUKO-
TEPMUYECKON 00pabOTKHU;, MPUHUMATH
000CHOBAaHHBIE TEXHUYECKUE PEIICHUS B
npodecCroHaTBbHON IeATeTbHOCTH, BEIOMPATh
h¢deKTUBHBIE U Oe30TIaCHBIE TEXHUYECKUE CPECTBA
U TEXHOJIOTUU

(OCHOBBI TEXHOJIOTHH MOJTY4YCHHA HEMETAJUIMYCCKUX
MaTCpUuaJioB

3HaeT: "OCHOBBI TEOPUHU , METOABI , OCHOBBI
TEXHOJIOTUU U TEXHOJIOTUYECKHE BO3ZMOKHOCTH
MOJIYYCHHST HEMETAJUTMIECKUX MaTepHUaiOB
Pa3IMYHOTO HA3HAYCHHUS ; IPUHIIUITEI MOAU(DUKAIIH
HEMETATTNIECKIX MAaTEPHAIIOB U TTOKPBITHH,
metajei ¥ u3nenuii”, " OCHOBHBIC THUIIBI
HEOPTraHWYECKUX U OPTaHUYECKUX
HEMETAJTINYECKUX MAaTEPUAJIOB PA3IMYHOTO
Ha3HAYEHUS U METOJIbI UX TTOTYICHHUS;
3aKOHOMEPHOCTH (ha30BBIX MIPEBPAIICHUH,
3aKOHOMEPHOCTH, OMTMCHIBAIOIINE CBSI3U MEXKIY
napamMeTpamMu CTPYKTYphI U ITapaMeTpamMu
(GU3UYECKUX, XUMHUECKUX U MEXaHUYECKUX
CBOMCTB, - 3aKOHOMEPHOCTH, ONKCHIBAIOIINE CBSI3U
MEXIy mapaMmeTpaMu (PU3NIeCKuX, XUMUISCKUX U
MEXaHMYECKHUX CBOMCTB U apamMeTpamMu
DKCIUTyaTallHOHHBIX, TEXHOJIOTUUECKUX H

HWHKCHCPHBIX CBOMCTB HEMETaJNIMISCKUX




MaTtepuanoB" YMeeT: " IpUMEHATH OITy4YEHHbIE
3HAHUS N0 HEMETAJUIMYECKUM MaTepuaiam JUist
y4acTHs B UCCJIEIOBAHUSAX U pacueTax CBOMCTB
MaTepuaioB, pa3paboTKe BHICOKOTEXHOJIOTHYHBIX
MPOLIECCOB MX MPOU3BOACTBA", " MPUMEHATH
MOJTy4YeHHbIEe 3HAHUS N0 HEMETaJUINYECKUM
Marepuasam Uil yyacTus B pa3paboTke
BBICOKOTEXHOJIOTHUHBIX IPOLECCOB HX
NPOM3BOACTBA; pa3pabaThIBaTh PEKOMEHAALINH 110
W3MEHEHUIO COCTaBa, CTPYKTYPhI, PEXKUMOB U
Croco00B 00pabOTKH MaTEpHAJIOB, - OCYIIECTBIISATh
TEXHOJIOTMYECKHE ONepalliy MO CO3aHUIO
00pa3IoB HOBOTO Marepuaia Ha JJabopaTOpHOM
TEXHOJIOTUUECKOM o0opynoBanuu" Mmeer
MPaKTUYECKUH OMBIT: "y4acTHusi B UCCIAEAOBAHUIX U
pacueTax CBOMCTB MaTepHalioB, pa3paboTke
BBICOKOTEXHOJIOTUYHBIX MTPOLIECCOB MOTYUYEHUS
HeMeTauIndeckux matepuaioB""", " yuactus B
pa3paboTKe BHICOKOTEXHOJIOTHYHBIX MPOLIECCOB
MOJTyYeHUs] HEMETAITTNYECKUX MaTeprasos;
[peanu3anuy J1abopaToOpHOTO TEXHOIOIMUECKOTO
polecca Ha TEXHOJIOTHYECKOM 000pYyI0BaHUT
MaTepUaIoBEUECKOT0 MOAPA3/IECIICHUs B
COOTBETCTBUU C pa3pabOTaHHBIMU PEKOMEHIAIUSIMU
Y TIOTYYCHHUSI TAPTHH MMPOOHBIX 00PA3I[0B HOBBIX
MaTepHuasoB, -OpraHu3alliy IpoIecca U3MEPEHUs U
WCTIBITAHUS TIOTYYEHHBIX 00pa3IoB Ha
KOHTPOJBHOM, U3MEPUTEIHLHOM U HCTIBITATETHHOM
obopynoBanun"

duznueckas XxumMusg

3HaeT: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCITUATIINH B TPO(eCcCHOHATBHOM IEATeTbHOCTH ,
OCHOBHBIE TUIIbI COBPEMEHHBIX HEOPTAHUYECKUX U
OpraHUYECKUX MaTEepPHAIOB, MPUHITUIIEI BEIOOpA
MaTepualioB JUIs 3aJaHHBIX YCIIOBUM JKCILTyaTalun
C y4eTOM TpeOOBaHUN TEXHOJIOTUIHOCTH,
DKOJIOTUYECKUX IOCIECACTBUI UX TPUMEHEHUS IIPU
MPOEKTUPOBAHUHN BBICOKOTEXHOJIOTMYHBIX
MPOIECCOB B O0JIACTH MaTePHAIIOBEACHUS U
TEXHOJIOTUH MAaTEPUAIOB YMEET: UCII0JIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCITATIIINH B TTPO(eCCHOHATBHON IeATeTbHOCTH,
MPUMEHATH (QyHIaMeHTaIbHbIE 3HAHUS (PU3UUECKOM
XMMHH B OCBOCHHUU TOCIEAYOIINX
OOIIEMHKEHEPHBIX U TTPO(eCCUOHATBHBIX
TTUCIIUATIINH ¥ BEIOUpATh MaTepUatbl 7S 33 IaHHBIX
YCIIOBUH DKCILTyaTalluu C YI4€TOM TpeOOBaHUI
TEXHOJOTMYHOCTH, SKOJIOTHYCCKHUX ITOCICICTBUN X
[IPUMEHEHUS IIPU MIPOCKTUPOBAHUU
BBICOKOTEXHOJIOTUYHBIX MTPOIIECCOB B 00IACTH
MaTepUaIOBEICHUS U TEXHOJIOTMU MaTE€pUaIOB
MeeT mpakTHYEeCKUI OMBIT: UCITOJIb30BAHUS
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCITATIIINH B TTPO(eCCHOHATBHON IeATeTbHOCTH,
MCTIOJIH30BaTh OCHOBHBIE 3aKOHBI (PU3UKO-XUMUH B
MCCIIEIOBAHMSX, paCUeTaxX U MPOECKTUITPOBAHUH

TCXHOJIOT'MYCCKUX MPOUCCCOB IMTPOU3BOACTBA,




00pabOTKH ¥ MOTU(PUKAIIMY METAJUIMYECKUX U
HEMETAJUTMYECKUX MaTEPUAJIOB , TOKPBITUN JeTalIei
W U3/1€TIUI; UCTIBITATEIbHOM U IIPOU3BO/ICTBEHHOM
000pyIOBaHNH.

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI COCTABIAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Homep cemectpa
7

OO61mas Tpya0€MKOCTh AUCIIUTIITMHBI 72 72

AyoumopHhvie 3auamusi: 32 32
Jlexumu (JI) 16 16
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI

aymuTopHbIX 3aHsaTHil (I13) 16 16
JIabopatopusbie padotsI (JIP) 0 0

Camocmosmenvras paboma (CPC) 35,75 35,75
[ToaroroBka k 3a4eTy 19,75 19.75
[TonroroBka k ceMuHapam 16 16

KoHCynbranuy 1 NpoMeKyTouHask aTTeCTalus 4,25 4,25

Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. ConepkaHue TUCHMIIIIMHBI

Ne OObeM ayTUTOPHBIX 3aHATUH 110 BUJIAM B yacax
HaumeHnoBaHnue pa3aenoB IUCHUILIMHbI
pasnena Bcero JI I13 JIP
1  |BBemeHue B MaTepualbl 3JICKTPOHHON TEXHUKH. 4 2 2 0
2 |OCcHOBBI MaTepuaIOBEICHHUS. 4 2 2 0
3 |[IpoBOAHMKOBBEIE MaTE€pHUaIbI. 4 2 2 0
4  ([TonynpoBOJHUKOBBIE MaTEPHAIIBI. 4 2 2 0
5 |[AupnexTpuueckue MaTepuabl. 4 2 2 0
6  |MarautHble MaTepUabl. 4 2 2 0
7 [Marepuaisl clielIMaJIbHOIO Ha3HAYECHUSI. 4 2 2 0
8  [Marepuasbl HAHOAJIEKTPOHUKH. 4 2 2 0
5.1. Jlekuun
Ne Ne Koa-
exuuulpasena HaumeHoBaHMe MM KpaTKo€e COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
Martepuaiibl JIeKTpOHHOM TeXHUKH. [IoHATHE: MaTepual, BEIeCcTBO, CBOUCTBO,
1 1  |mapametp, xapakTepucTuka, kauectBo. Knaccudpukanus marepuanos OT. CocraB u| 2
CTPYKTypa MaTepHaioB. XUMUYECKUI COCTAB MaTepHaIa U POJIb IPUMECEN B HEM.
CrpykTypa Marepuana. Kpucrammyeckoe crpoenne marepuana. Jledekror
2 2 |[KpUCTAJUIMYECKOrO CTPOEHUS, UX CBs3b cO cBoiicTBaMu.CriaBbl. CocTaB U 2
cTpoeHue ¢a3: TBep/ible paCTBOPhI, MEXaHUYECKHUE CMECU, XUMUYECKHE




coenuHeHus. IHTepMeTanueckue coequHeHNs. BiusHue tuna quarpaMmmsl
COCTOSIHUSI HA XapaKTep U3MEHEHUs CBOMCTB cruiaBa.OCHOBHBIE CBOMCTBA
MaTepualoB, X IapaMETPhl U XapaKTEPUCTUKH: MEXaHUUECKHE,
Teruiou3nuecKe, ONTHYECKHE, AIEKTpUIEeCKre, XuMudeckue u 1p. Mcnpiranus
MaTepHasoB.pe0oBaHus K MaTepuanaM. BeiOop MaTepraioB B 3aBUCUMOCTH OT
Ha3HAYECHUS U YCIOBUM SKCIUTyaTaI[MU, CTOUMOCTH. DJIEMEHTHI 30HHOU TEOPHUH.
JHepreTryeckas quarpaMma 3oHHoi Teopuu. [lonstue o quddy3uonHo
CITOCOOHOCTH MaTepHasoB.

[IpoBogHMKOBEIE MaTepualibl. DU3HUecKass IPUPOJA AEKTPOIPOBOIHOCTH.
OCHOBHBIE CBOMCTBA, BIMSAHUE Ha HUX PA3IUUHBIX (PAKTOPOB: MPHUPOJIBI
MaTepuaa, IpuMeceil, TeMneparypsl, CTpykTyphl. Knaccudukanus
MPOBOJAHUKOBBIX MaT€pHUajoOB: C MAJIBIM U OOJIBIIUM YAECIBbHBIM AIEKTPUIECKUM
CONPOTUBJIEHUEM; MaTEPHUAIIBI AJI TEpMOTAp; )KapOCTOUKUE IPOBOTHUKOBBIE
MaTepHabl; IPOBOASAIINE MOJU(PHUKALINN YITIEPOAA; CBEPXIPOBOAHUKH;
KPHUOIIPOBOAHUKH; CTEKIIOAMAJIN; MAaTEPHUAIIBI IS IEKTPUUECKUX KOHTAKTOB;
KOMIIO3ULIMOHHBIE IPOBOJAHUKOBBIE MaTepHalibl [peOoBaHMs K TPOBOJHUKOBBIM
marepuanam. [Ipumenenne metamioB B DT B 3aBUCUMOCTH OT UX (YHKIIHIA:
IEKTPOTEXHUYECKUX, KOHCTPYKLIMOHHBIX, aAT€3NOHHBIX, BEHTUIbHBIX,
OapbepHbIX, 3aIUTHBIX. OCOOEHHOCTH TOHKOIIEHOUYHBIX METANINYECKUX
[IPOBOJHUKOBBIX MaTEPUAJIOB.

[ToynpoBOAHUKOBBIE MaTEpHaIbl, OCHOBHBIE OTJINYMSI OT IPOBOAHUKOBBIX
MaTepuaioB U AuanekTpukoB. Kinaccuduxauus nonynposoguukos (I1I1) mo
pUpoze, cocrasy, uncrore. Jleruposanue. /lonopusie u akuenropusie I111.
CobcTBeHHbIe, TpUMecHBIe, kKoMmieHcupoBaHHbIe [1I1.MeTobl omydeHns YucThIX
marepuanos I1I1: BepaniuBanue u3 pacruiasa, 30HHON TUTEIbHOM IUIABKH,
OecturenbHOM 30HHO MIaBku. CyTh METOJIOB, IPEUMYIIECTBA, HEJOCTATKH.

Jlnanexrpudeckue marepuansl. Kiaccudukanus auanekTpukoB (/1.) mo
HA3HAUYEHHUI0, TOCTOSHCTBY CBOMCTB, arperaTHOMY COCTOSIHUIO, IIPHPOJIE,
XUMHUYECKOMY cocTaBy.OCHOBHBIE CBOMCTBA Jl.: mossipu3ausi, €e BUIbI.
CnionTaHHas (CaMOMPOU3BOJIbHAS) MONsIpU3anus. BrusHue pa3nuyabix GpakTopos
Ha MOJISIPU3alNIo, ncnoib3oBanue B JT; anexkTponpoBoHOCTS /., ee BUIbL,
BIIMSIHHE PA3IMUHbIX (DaKTOPOB Ha IEKTPONpoBoaHOCTH /.. O0beMHas u
MOBEPXHOCTHASI 3JIEKTPONPOBOIHOCTD; MOTEPH B Jl., BUIBI MOTEPDH, BIUSIHHUE
pa3auHbIX ()aKTOpOB Ha MoTepu B J1.; anekTpudeckas mpouyHocTs /., mpoOoii,
BUJIBI TPO0O0S. DINEKTpUUIECKast IPOYHOCTH TUICHOK; HAarPEBOCTONKOCTH
HIIEKTPOU3OIISAIIMOHHBIX MaTepUaOB. DJIEKTPOU3OIAIIMOHHBIE MaTepHAIIbL:
MaTepHaTbl OPraHUYECKOU MPUPOJIBL: TMOJIIPHBIC ((PTOPOILIACT-3, OPTCTEKIIO,
MOJTUBUHWIXJIOPH]I, JIABCAH, IOJUYPETaH U Jp.) ¥ HEMOJSIpHbIE (TIOTUITUIIEH,
MOJUTIPONTIIICH, TIOTUCTUPON, PToporutact-4 u Ap.), TEPMOIUTACTHI; MATEPHAIIBI
HEOpPraHMYECKOM MPHUPOJIBI: CTEKIIA, CUTAILIBI, KBapIl, KepaMUKa TEXHUUECKas U
DIIEKTPOTEXHUUECKas (yCTaHOBOYHAS M KOHJIEHCATOPHAs ); aKTUBHBIE TUAICKTPUKHU:
MbE30KepaMHKa (ITbE303IEKTPUKH ), TUPOIIEKTPUKHU, CETHETOIIEKTPUKH,
PIIEKTPETHI; CIIOAA U MaTepUAIbl U3 Hee; CMOJIBL: (DeHOJI0abIeT U IHBIE,
AIIOKCHUIHBIC, KPEMHUI OpraHuveckue, mudTajaeBsle U Ap., U MaTepuaibl Ha UX
ocHoBe. [IpupoaHbIe CMOITBL: MIeIUIaK, KaHU(OIIb, THTAPh; KAy4yK U PE3HHEI;
MIEHKOOOPAa3yIole MaTepHallbl: KJIeH, TePMETHKH, JTAKU, KOMIIAYHIbI;
BOJIOKHUCTBIE MaTE€pHAaIIbl; MJIACTUYECKUE MACCHI; CIOMCTHIC MJIACTUKH.
KoMIO3UIIMOHHBIE MaTepUalIbl; MaTepUaIbl 1 U30JISAIIMOHHBIX TJIEHOK
MUKPOIEKTPOHUKHU. HazHaueHne AMAIEKTPUIECKUX U U30ISITUOHHBIX
MaTepuaaoB, OCHOBHBIE CBOMCTBA M XapaKTEPUCTHKH, COCTaB, MpuMeHeHue B JT.

MarauTtHbie MaTepuansl. Peppo- u peppumaraeTusM. OCHOBHBIE MAarHUTHBIC
xapakTepucTuk. HamaranunBanue u nepemMaranunBanue. Knaccudukanms
MarHUTHBIX MarepuanoB. OTINYHUTEIbHBIE CBOMCTBA U IPUMEHEHNE MATHUTHBIX
MaTepualioB pa3HbIX rpyni.Marautomsarkue marepuansl (MMM) moist: —
[OCTOSTHHBIX M HU3KOYACTOTHBIX LETIEH; — Il BBICOKUX M CBEPXBBICOKUX YaCTOT; —
C IPsIMOYTOJIBHOM ITeTIel rucrepesuca u ap. Ilpumenenue




MMM .Maruautotsepasie Matepuansl (MTM) paznuunsix rpynn. MTM u3
nopoikoB. ®epputrsl. MTM Ha 0CHOBE peAKO3E€MENIbHBIX METaI0B. OCHOBHBIE
XapakTepucTUKU. [IpumeHeHue.

MaTCpI/IaJ'IBI CIICIUaJIbHOI'O Ha3HAYCHMUA. CGFHCTOBHCKTpI/IKI/I, MMbC303JICKTPUKH,

7 7 2
MUPOIEKTPUKH, HIEKTPETHI
18 8  |MarepuaJibl HAHOAJIEKTPOHUKH, TEXHOJIOTUU UX MOJIyUYEHHUS. 2
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Kon-Bo
HanmeHoBaHMEe MM KpaTKO€ COAEPKaHUE MPAKTUYECKOTO 3aHATHUS, CEMUHApa
3aHATU|pa3ena 4acoB
1 1  |BBeaeHue B MaTepHaiIbl SIEKTPOHHON TEXHUKH. 2
2 2 |OCHOBBI MaTepuaIOBEACHHUS. 2
3 3 [IIpoBOJHMKOBBIE MAaTEPHAIIBI. 2
4 4 |[[TonmynpoBOAHUKOBBIE MaTEPUAIIBbL. 2
5 S |AudieKTpUdecKue MaTepUaIbl. 2
6 6  [MarHuTHBIE MaTepHaIb. 2
7 7  |Marepuanibl CIEUaIbHOTO HA3HAYECHMUS. 2
8 8  |Marepuasibl HAHOSJIEKTPOHUKH. 2
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenne CPC
Crnncoxk nureparypsl (¢ yKazaHUEM Kon-
[Togsun CPC paszenos, riaB, cTpaHul) / cceliika Ha  |(CemecTp| BO
pecypc JacoB
Jlexuuu Copoxkun, B. C. Marepuansl u
DIIEMEHTHI AMEKTPOHHON TexHHUKH [Tekcr] T.
1 IIpoBOAHMKH, TOJTYIPOBOJHUKH,
UAIEKTPUKH yueO. a1 By3oB : B 2 T. B. C.
Copoxkun, b. JI. Antunos, H. II. JIazapesa. -
M.: Axkagemus, 2006. - 439, [1] c. n.
MoroToBKa K 3aueTy (Crpanuust 47-150) Copokus, B. C. § 7 19,75
Marepuaibl U 3J1EMEHTHI 3JIEKTPOHHOM
TexHuku [ Texct] T. 2 AkTuBHBIE
TTUAJIEKTPUKU, MATHUTHBIE MaTE€pPHUAIbI,
HIIEMEHTBI AIEKTPOHHON TEXHUKH yuel. s
By30B : B 2 T. B. C. Copokus, b. JI.
Antunos, H. I1. JIazapesa. - M.: Akagemus,
2006. - 376, [1] c. mn. (Ctpanursr 107-285)
Marepuaisl kKagenpsl: yaeOHOe ocodune -
""Marepuaibl JNEKTPOHHON TEXHUKU",
aBTopkl : 3adeiiBopora H.C., [Tonropuon
®.B., Bunnuk /[.A.Jlekuun Copokun, B. C.
[lonroroBka k ceMuHapam Marepuaisl 1 3JIEMEHTHI JIEKTPOHHOMN 7 16
texHukH [ Texct] T. 1 IIpoBonHukwy,
[OJTyTIPOBOAHUKH, TUAIEKTPUKHU yuel. Jis
By30B : B 2 T. B. C. Copokus, b. JI.
Antunos, H. I1. JIazapesa. - M.: Akagemus,




2006. - 439, [1] c. ni. (Ctpanuusi 47-150)
Copoxkun, B. C. Marepuaibl 1 3JIEMEHTBI
anekTpoHHoU TexHuku [Teker] T. 2
AKTUBHBIE TUAIIEKTPUKU, MATHUTHBIE
MaTepuabl, 3JIEMEHTHI JIEKTPOHHOM
TeXHUKH y4eO. 11t By30B : B 2 T. B. C.
Copoxkun, b. JI. Antunos, H. I1. JIazapesa. -
M.: Axkagemus, 2006. - 376, [1] c. ui.
(Ctpanuust 107-285)

6. DOoHJ OLIEHOYHBIX CPE€ACTB AJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBOSHMSI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHrEM 0 OaTbHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Ce-
KM|mectp

Bun
KOHTPOJIS

HazBauue
KOHTPOJIBHOTO
MEPONPUATHUSI

Bec

Makc.
Oan

HOpH,Z[OK Ha4YKCJICHUs 0aJlJIoB

Yuu-
TBIBA

ercs
B [IA

Texymui
KOHTpPOJIb

Brictynenue u cnaua
KOHCTIEKTa CEMHHApa
o teMme "BBenenue B
MaTepHaIbl
AIEKTPOHHOM
TEXHUKH."

3a comepkaTesIbHOE BBICTYIJICHHUE C
Npe3eHTaINeH, OTpaXKaroliee MOJIHOTY
PACKPBITUS TEMbI HA CEMMHAPCKOM
3aHATUH WIK aKTUBHOE y4acTHe B
o0cy>KIeHHH MHOTUX (Oomee TpEX)
BOIIPOCOB CEMHHAPA, a TAKXKe clade
KOHCIIEKTa 10 TEMe CeMUHapa
Hauucsiercs 3 Oana.

3a NOATOTOBKY M CAa4y KOHCIIEKTa MO
BOIIPOCAM CEMHHApA U y4acTHE B
00CYXJIeHH BOIIPOCOB HaUMCsieTcs 2
Oasa.

3a NOATOTOBKY M CAa4y KOHCIIEKTa MO
BOIIPOCAM CEMHHapa Hauuciserces 1
Oas.

3a OTCYTCTBHE KOHCIIEKTA 10 BOIIPOCAaM
CEeMHHapa U He yJacTHe B paboTe Ha
ceMuHape Hauucsiercst 0 6amios.

3a4YCT]

Texymni
KOHTPOJIb

BricTymnenue u caaga
KOHCIIEKTa CEMHHApa
1o Teme "OCHOBEI
MaTepHaIoBeaeHuUs. "

3a coneprkaTesbHOE BBICTYIUIEHHUE C
Npe3eHTalUeH, OTpakaloIIee MOJTHOTY
[PaCKpPBITHS TEMBI HA CEMHUHAPCKOM
3aHSATHU WM aKTHBHOE y4acTHeE B
o0cyxeHnr MHOTHX (0oJee TpEX)
BOIIPOCOB CEMUHApa, a TAKXKe cade
KOHCIIEKTa 10 TEMe CeMUHapa
HauucseTcs 3 6aria.

3a MOATOTOBKY M a4y KOHCIIEKTa O
BOIIPOCAM CEMHMHApa M yJacTHe B
00CYXJIEHIH BOTIPOCOB HAYMCIsIeTCS 2
Oasna.

3a IIOATOTOBKY M CAAaYy KOHCIICKTA I10

3a4CT




BOIPOCaM CEMHUHapa Hauucisercs 1
Oas.

3a OTCYTCTBHE KOHCIIEKTA IO BOIIPOCAaM
CEMHHAapa 1 He yJacTHe B padoTe Ha
ceMuHape Hauucisercs 0 6anios.

Texymni
KOHTPOJIb

BricTymnenue u caada
KOHCTIEKTa CEMHHAapa
o TeMe
"I[IpoBOTHUKOBEIE
Marepuasbl."”

3a comeprkaTelIbHOE BBICTYIIJICHUE C
Npe3eHTaINeH, OTpaXKaroliee OJIHOTY
PACKPBITUS TEMbI HA CEMHHAPCKOM
3aHATUH WK aKTUBHOE y4acThe B
o0cyKIeHIH MHOTUX (Oomee TpEX)
BOIIPOCOB CEMHUHAPA, a TAKXKe clade
KOHCIIEKTa 10 TEMe CeMUHapa
Hauucsiercs 3 Oarna.

3a MOATOTOBKY M CAa4y KOHCIIEKTa MO
BOIIPOCAM CEMHHApa U yJacTHe B
00CYJIeHIH BOTIPOCOB HaUMCsieTcs 2
Oasna.

3a MOATOTOBKY M Ca4y KOHCIIEKTa MO
BOIIPOCAM CEMHHapa Hauucisercs 1
Oas.

3a OTCYTCTBHE KOHCIIEKTa TI0 BOIIPOCAM
CEMHHapa U He yJacTHe B paboTe Ha
cemuHape Hauucsiercst 0 6aios.

3a4CT

Texymni
KOHTPOJIb

BeicTymuienue u ciaga
KOHCIIEKTa CEMUHapa
10 TeEME
"ITomynpOBOJIHUKOBBIE
Marepuaisl."

3a comepiKaTebHOE BBICTYIICHHE C
Npe3eHTalel, oTpaXkarolee MOJIHOTY
[PAaCKpPBITHS TEMBI Hd CEMHUHAPCKOM
3aHATUH WIM aKTUBHOE yyacTHe B
00Cy>XKIeHMH MHOTUX (Oosee TpeEX)
BOIIPOCOB CEMMHAPA, a TAKXKe clade
KOHCIIEKTa 10 TEMe CeMUHapa
Hauucisercs 3 Gaa.

3a MOATOTOBKY M a4y KOHCIIEKTa O
BOIPOCAM CEMHHApa U yyacTHe B
00CYKJIEHIH BOTIPOCOB HAYHCISIETCS 2
Oasna.

3a MOATOTOBKY | a4y KOHCIIEKTa IO
BOIIPOCAM CEMHHapa Hauucisercs 1
OasI.

3a 0OTCYTCTBHE KOHCIIEKTA 10 BONIPOCaM
CEMHHAapa 1 He yJacTHe B padoTe Ha
cemuHape Hauucisercs: 0 6aioB.

3a4CT

Texymni
KOHTPOJIb

BeicTymuienue u ciaga
KOHCIIEKTa CEMUHapa
10 TeMe
" [InudneKkTprudecKue
Matepuaisl."

3a comepiKaTeIbHOE BBICTYIUICHHE C
Npe3eHTaINeH, OTpaXKaroliee MOJIHOTY
PACKPBITUSI TEMbI HA CEMHHAPCKOM
3aHSITHH WIH aKTUBHOE YYacTHE B
00cyxIeHnr MHOTHX (OoJee TpEX)
BOIIPOCOB CEMHUHAPA, a TAKXKe cladye
KOHCIICKTa 10 TeEME CeMUuHapa
Hauucsiercs 3 Oamna.

3a MOATOTOBKY M Ca4y KOHCIIEKTa 0
BOIIPOCAM CEMHHApa U y4acTHe B
00CYXJIEHHH BOTIPOCOB HAYHCIISIETCS 2
Oasna.

3a MOATOTOBKY M Ca4y KOHCIIEKTa O
BOIPOCaM CEMUHapa Hauucisiercs 1

OaI.

3a4CT




3a OTCYTCTBHE KOHCIIEKTA IO BOIIPOCAaM
CEMHHAapa 1 He yJacTHe B padoTe Ha
ceMuHape Hauucisercs 0 6anios.

Texymni
KOHTPOJIb

BricTymiienue u caada

KOHCTIEKTa CEMHHAapa

no tTeMe "MarauTHbIe
Marepuansl."

3a comeprkaTeNIbHOE BBICTYIIJICHUE C
Mpe3eHTaINeH, OTpaXKaroliee MOJIHOTY
PACKPBITUS TEMbI HA CEMMHAPCKOM
3aHATUH WK aKTUBHOE y4acTHe B
o0cCyKIeHIH MHOTUX (Oomee TpEX)
BOIIPOCOB CEMHUHAPA, a TAKXKe clade
KOHCIIEKTa 10 TEMe CeMUHapa
Hauucsiercs 3 Oarna.

3a MOATOTOBKY M Ca4y KOHCIIEKTa MO
BOIIPOCAM CEMHHApa U yJacTHe B
00CYKJIeHIH BOIIPOCOB HaUMCsieTcs 2
Oasna.

3a MOATOTOBKY M CAa4y KOHCIIEKTa MO
BOIIPOCAM CEMHHapa Hauucisercs 1
Oas.

3a OTCYTCTBHE KOHCIIEKTa TI0 BOIIPOCAM
CEMHHapa U He yJacTHe B paboTe Ha
ceMmuHape Hauucsiercst 0 6aios.

3a4CT

Texymni
KOHTPOJIb

BeicTymuienue u ciaga

KOHCIIEKTa CEMUHapa

1o TeMe "Marepuainsl
CIEIMAIBHOTO
HazHa4yeHus."

3a comepiKaTelbHOE BBICTYIUICHHE C
Npe3eHTaluel, oTpaXkarolee MOJIHOTY
[PAaCKpPBITHS TEMBI Hd CEMHUHAPCKOM
3aHATUH WIM AKTUBHOE yyacTHe B
00CyXIeHMH MHOTUX (Oosee TpéEx)
BOIIPOCOB CEMMHAPA, a TAKXKe clade
KOHCIIEKTa 10 TEMe CeMUHapa
Hayucisercs 3 Gaa.

3a MOATOTOBKY | a4y KOHCIIEKTa O
BOIPOCAM CEMHHApa U yyacTHe B
00CYKJIEHIH BOTIPOCOB HAYHCIISIETCS 2
Oasna.

3a MOATOTOBKY | a4y KOHCIIEKTa O
BOIIPOCAM CEMHHapa Hauucisercs 1
OasI.

3a 0TCYTCTBHE KOHCIIEKTA IO BOIIPOCAaM
CEMHHAapa 1 He yJacTHe B padoTe Ha
cemuHape Hauuciusercs: 0 6aioB.

3a4CT

Texymni
KOHTPOJIb

BricTymiienue u caada
KOHCIIEKTa CEMUHapa

1o Teme "Marepuansl
HAHO3JIEKTPOHUKH."

3a comepiKaTeIbHOE BBICTYIUICHHE C
Mpe3eHTaINeH, OTpaXKaroliee MOJIHOTY
PAaCKPBITUSI TEMbI HA CEMHHAPCKOM
3aHSITHH WIH aKTUBHOE YYaCTHE B
00cyxIeHrnr MHOTHX (OoJee TpEX)
BOIIPOCOB CEMHHAPA, a TAKXKe claye
KOHCIICKTa 10 TeME CeMUuHapa
Hauucsiercs 3 Oamna.

3a MOATOTOBKY M Ca4y KOHCIIEKTa O
BOIIPOCaM CEMHUHApa U y4acTHE B
00CYXJIEHHH BOTIPOCOB HAYHCIISIETCS 2
Oasna.

3a MOATOTOBKY M CAa4y KOHCIIEKTa O
BOIPOCaM CEMUHapa Hauucisiercs 1
Oa.

3a OTCYTCTBHE KOHCIIEKTa IO BOIPOCaM

CCMHUHApa U HC Yy4aCTUC B pa60Te Ha

3a4CT




ceMuHape Hauucisercs 0 6anios.

ITpome-
KYTOUYHast
arTecTanus

3auer

3adeT B popMe NMCbMEHHBIX OTBETOB Ha
BOIIPOCHI TPUBEACHHBIC B OnyeTe. buier
COJIEp>KUT 4 Bompoca. 3a BOIPOcC
Hauucrsercs mo 1 Gamry.
MaxkcumMasbHas oleHka 4 6aioB.
MunumanbHas orieHka 0 6aos.

4 Gasia BBICTABISETCS CTY/ICHTY,
[TyOOKO M TPOYHO YCBOMBLIEMY
MPOrPaMMHBINA U JOTIOTHUTEIBHBIH
MaTepual, HCUEePIbIBAIOIIIE,
[10CJIEZI0BATENBHO, TPAMOTHO U
JIOTHYECKHU CTPOITHO €ro U3jararouiemy;
B OTBETE KOTOPOT'O TECHO YBSA3BIBACTCS
TEOpHsl C MPAKTUKOMU. [Tpu 3TOM CcTyneHT
HE 3aTPyAHSIETCS B OTBETE NIPU
BUJIOU3MEHEHUH 3aJIaHUs; CBOOOTHO
CIPABJISAETCS C 3a7a4aMH, BOIPOCaMU U
PYTHUMH BUJAMH IIPUMEHEHUS 3HAHUH,
NpaBUIBHO 0OOCHOBBIBAET MPUHATHS
[perieHus, BiaieeT pa3sHOCTOPOHHUMHU
HABBIKAMU W IPUEMAMH BBITIOTHEHUS
MpaKTUYECKUX 3a/1a4. 3 Oaia
BBICTABJIACTCS CTY/IEHTY, TBEPIO
3HAIOIIEMY MPOTrpaMMHBINA MaTepuail,
[PaMOTHO U 110 CYLIECTBY M3JIararomeMy
€ro, KOTOPbIN HE JI0ITyCKaeT
CYILLECTBEHHBIX HETOUHOCTEH B OTBETE HA
BOMPOCHI, TPABUIILHO IPUMEHSIET
TEOPETUUECKUE TIOJ0XKEHUS ITPU
[pPEIIeHUH TPAKTHYECKUX BOPOCOB U
3a/1a4, XOPOILIO BJa/ieeT HEOOXOAUMBIMU
MPaKTHYECKUMH HaBbIKaMu. 2 Oaia
BBICTABJIAETCS CTYIEHTY, KOTOPBIM UMEET
3HAHMS TOJBKO OCHOBHOIO Marepuaia,
HO HE YCBOWJI €T0 AETaJIeH, TOMyCKaeT
HETOYHOCTH, HEJOCTATOYHO MPaBUIIbHbIE
bopMyTHPOBKHU, HAPYIIICHUS
MOCJIEZIOBATENILHOCTH B U3JI0KEHUS
MPOrpaMMHOTO MaTepuaia u
WCIIBITHIBAET 3aTPY/IHEHUS B
BBITIOJTHEHUU TTPAKTHYECKUX HABBIKOB. |
0aJi1 BBICTABISIETCS CTYJEHTY, KOTOPbII
HE 3HACT 3HAYUTEJIbHOM YacTh
IPOrpaMMHOT0 MaTepuasa, JOIyCKaeT
CYIIECTBEHHBIE OLINOKH, HEYBEPEHHO, C
0OIBIIMMU 3aTPYTHEHUSIMH BBITTOTHSIET
npakTu4eckre HaBbIKU. 0 6amioB
BBICTABIIIETCA CTY/ICHTY, KOTOPBIHA HE
3HAET IPOrPaMMHOIO MaTepuasia 'y

HETO0 OTCYTCTBYIOT OTBCTEI HAa BOIIPOCHI.

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
MIPOMEXKYT

OYHOU

[Ipouenypa npoBeaeHus

Kpurepun
OLICHUBaHUs




arrcCTanun

ITpu onleHMBaHUM PE3YIBTATOB MEPOIIPUATHS (IIPOMEKYTOUHON
aTTecTalllN) UCTIONb3yeTcsl OAJIIbHO-PEUTHHTOBas CUCTEMA
OLIEHUBAHUS PE3yJIbTaTOB YUYEOHOM JAeSITeIbHOCTH 00yUaromuXCs
(yrBepkneHa npukasoMm pekropa Ne 179 ot 24.05.2019 1. u Ne 25-
13/09 ot 10.03.2022). OueHka 3a AUCHUILTUHY (GOPMUPYETCS HA
OCHOBE BEJIMYMHBI pEUTHHra 00y4aronierocs 1no AUCHUIUIHHE.
CryneHT BIIpaBe NPOUTH KOHTPOJIBHOE MEPOIIPUATHE B paMKax
MIPOMEKYTOYHON aTTeCTalluy I YAyUYIIeHUsS CBOEr0 UTOTOBOTO
peiituHra. [Ipoxox1eHne KOHTPOIBHOIO MEPOIPUATHUS
MIPOMEKYTOYHON aTTeCTAIUU SBISETCS HE 003aTeIbHbIM,ECITN
CTyIeHT HaOpas HeoOxoaumoe KosrdecTBo OamnoB.IIpu Tekymem (B cooTBeTcTBHU C

3a4eT peritunre 60 % u Oosnee 3aueT BeICTaBiseTcs aBTomMarnyecku. [pu [mm. 2.5, 2.6
TeKylleM pertuare Menee 60 % CTyIEHT cllaeT 3aueT. [lonoxkeHus
KonTponsHOE MeponpusTHE TPOMEKYTOUHON aTTECTALNH
MPOBOAUTCS B JOPME MUCHMEHHOTO 3aueTa. buiers! k 3a4érty
COCTABJISIOTCSI HA OCHOBE yueOHoM mporpaMmMsbl. buier Bkitouaer 4
Borpoca . [IpenogaBarens HaOMUHAET OOIIKE PEKOMEHIAIINH T10
MOJITOTOBKE OTBETOB, MMCbMEHHOMY OTBETY I10 BOIIpocaM Ouiera, a
TaKKe [0 OTBETaM Ha JIONOJIHUTEIbHbIE BONMPOCHl. CTylIeHThI OepyT
OusIeT, Ha3bIBAIOT €0 HOMEP U 3aHUMAIOT UHAMBHIyalIbHbIE MECTa
3a CTOJIaMHM IS IOATOTOBKYM OTBETOB. Ha mMoATroTOBKY OTBETOB Ha
ounet cryaeHTy orBonutcs 1 yac, 20 MunyT. CTyaeHT,
MIOArOTOBUBIINCH K OTBETY, CAAMTCS 3a dK3aMEHAIIMOHHBINA CTOJI.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Ne KM

Komnerennun Pesynbrarsl 00yueHus

3HaeT: "TpeOoBaHUS K MaTepuagaM M U3ACIHUSIM dJIEKTPOHHOW TEXHUKH; -
0OIIYI0 TEXHOJIOTHUECKYIO0 CXeMY MPOU3BOJICTBA HHTETPATBHBIX
MUKPOCXEM B MUKPOAJICKTPOHUKE; - OCHOBHBIE XapaKTEPUCTUKH

b
TK-4 000pYIOBaHHUS B TEXHOJIOTHYECKHX MPOLIECCaX B MUKPOIIEKTPOHUKE. TUTTT T
¢buznyeckue u GU3NKO-XUMUYECKHUE OCHOBBI TEXHOJIOTUH MPOU3BOJICTBA
W3JIeTU SIEKTPOHUKH "
YMeeT: UCTIoNIb30BaTh B UCCIIEOBAHUAX U pacyeTax 3HaHUs O
K-4 TEXHOJIOTMYECKHX MpOoIeccax MPOU3BOACTBa, 00paObOTKU U MOAUPUKAIINM | AAARNRRE

v T
MaTepHaoB AIEKTPOHHON TEXHUKHU; OCYIIECTBISTh BEIOOP MaTEPUAIIOB [
W3/ICJIHI JIEKTPOHHON TEXHUKH

Mmeet HpaKTI/I‘ICCKI/Iﬁ OIIBIT: "MCIIONIL30BAHMS B HUCCIICOO0BAHUAX U pacucTax
SHAHHA O TCXHOJOIHYCCKUX ITponcccax MMpou3BoACTBA, O6pa60TKI/I n

[1K-4 MO (PHUKALINU MaTepUAIIOB IEKTPOHHON TEXHUKH; OCYLIECTBISTH BEIOOD
MaTepHasoB IS s IPUOOPOB KOHTPOJISI TEXHOJIOTHUECKUX MPOLECCOB,
CBIpbsl U IPOYKIUH . "

TumnoBbie KOHTPOJIBHBIC 3a1JaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUe TUCHMILIMHBI

IleyaTHast ydyeOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHUMENbHASL IUMePamypa.:



1.
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[TaceiakoB, B. B. [TonynpoBoaHukoBbie mpubopsl Yued. nmocodue ais
By30B B. B. I[laceinkos, JI. K. YupkuH. - 8-¢ uza., ucnp. - CII6. u np.: Jlans, 2006. -

8) omeuecmeaenHble U 3apyoOedxiCHbie HCYPHANbL N0 OUCYUNTUHE, UMelouuecs 8 bubnuomexe.
[Topran: "DnexTpoHHBIE KOMIIOHEHTH" - www.elcomdesign.ru

1.

2) MemoouuecKue yYKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

Marepuansl kadenpsl: yueOHoe mocodue - "Marepualibl HJIEKTPOHHOM
TexHuku", aBropsl : 3abeiiBopora H.C., [loagropuos @.B., Bunnuk J[.A.
MeToauveckne peKOMEH AN JUTSl TIPOBEACHUS CEMUHAPCKHUX 3aHITHH

1.

2.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
Martepuaisl kadeapsl: yaeOHoe ocodue - "Marepralibl 3JIeKTPOHHOU
TexHuku", aBropsl : 3abeiiBopora H.C., [Tonropuos @®.B., Bunnuk J[.A.
Mertonuueckue peKOMEHIAIUK JIJIs POBECHUS] CEMUHAPCKUX 3aHITHI

l.

2.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas I0OKYMEeHTaIl U

HanmenoBanue
Ne Brz peeypea s bubnuorpagpuueckoe onrcanue
JTUTEpPaTyphl AIIEKTPOHHOMN
bopme
JNEeKTPOHHO- CopoxuH, B. C. Matepuaiibl 1 3J1€MEHTBI SJIEKTPOHHON TEXHUKU
OoubnuoTeyHas [Texcr] T. 2 AKTUBHBIE AUANEKTPUKH, MATHUTHBIE MaTEPUAJIbL,
OcHoBHas "
1 TenaTVDA cucreMa DIIEMEHTHI AIEKTPOHHON TEXHUKH yueb. 1 By30B : B2 T. B. C.
patyb 13/1aTEIbCTBA CopoxkuH, b. JI. Aatunos, H. I1. JIazapesa. - M.: Akanemus,
Jlanpb 2006. - 376, [1] c. nn. https://e.Jlanbook.com/book/168894
JNEeKTPOHHO- CopoxuH, B. C. Matepuaiibl 1 3J1€MEHTBI SJIEKTPOHHON TEXHUKU
OulnuoTeyHas [Texcr] T. 1 IIpoBoaHMKH, TOTYTPOBOJHUKY, TUAIEKTPUKU
OcHoBHas
2 Tenarvha cucreMa yueb. 115 By30B : B 2 T. B. C. Copokun, b. JI. Autunos, H. I1.
patyp M3/1aTeIIbCTBA Jlazapesa. - M.: Axanemus, 2006. - 439, [1] c. un.
Jlanb https://e.lanbook.com/book/168852
DJIEKTPOHHO-
OcHOBHAs OnOIMoTeYHAs 3emckoB FO.I1. Marepuanosenenue [Tekct] Boponexckuit
3 TenATYDA cuctema rocyaapCTBEHHBIN YHHUBEPCUTET MHKEHEPHBIX TEXHOIOTHUH,
patyp W3/1aTCIbCTBRA 2013. - 200, [1] c. un. https://e.lanbook.com/book/72035
Jlanb
[TaceiakoB, B. B. [TomympoBogHUKOBBIE TPHOOPHI : yIeOHOE
JJEKTPOHHO- noco6ue / B. B. [1aceiakos, JI. K. Ynpkua. — 9-e uzn. —
N — OubIMoTeUHas Canxrt-IletepOypr : Jlanp, 2021. — 480 c. — ISBN 978-5-
4 cuctema 8114-0368-4. — Tekcrt : neKTpoHHBIH // JIaHb : 37I€KTPOHHO-
nmuTepaTypa
M30aTeIbCTBa ouonnoreynasa cucrema. — URL:
Jlanb https://e.lanbook.com/book/167773 (nara oOpareHus:
03.10.2021). — Pexxum moctyna: AJis aBTOpH3. TIOJB30BaTENCH.
DNEKTPOHHO- Murainb, 0. ®. MarepuanoBenenue (paIuoOTEXHHUECKOE) :
ononHuTebHAS OoubmuoTeyHast yuebHoe nocodue / 0. ®. Murans. — PoctoB-na-{ony :
5 cucTeMa PI'VIIC, 2016. — 46 c. — ISBN 978-5-88814-554-8. —
MTepaTypa .
M3/aTeNbCTBA TekcT : anekTpoHHbIH // JIaHb : 3eKTPOHHO-OMOIMOTEUHAS
Jlanb cucreMma. https://e.lanbook.com/book/129314

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:




1. Microsoft-Windows server(6eccpouHo)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOVYpl'Y (HNY)"-ITopran "Onexrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepedenp ucmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Thr Cambridge Cristallographic Data Centre(0eccpouHo)
2. -baza nanneix BUHUTHU PAH(6eccpouno)
3. -Uudopmanmonnsie pecypesl OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne 1 CIUTIITUHbI

No OcHoBHOE 000pyOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
Bun 3anstuit N J;[ IPEIyCTaHOBICHHOE IIPOrPaMMHOE 00€CTIeUeHHE, UCIIOIb3YEMOE IS
YA pa3IMYHBIX BUAOB 3aHITUN

[IpakTuyeckue 3ansarusi|314

¥ CeMHHApBI (1) Komibrorep, mpoexTop.
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3aver,qud.3auer Komribtorep, MpoeKTop.
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Jlexuuu Komnerorep, IpoexTop.




