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PABOYAS IMTPOTPAMMA YUYEBHOM JUCHMILIMHBI
OCHOBbBI TEXHOJIOTHHA 3JEKTPOHHOM KOMIIOHEHTHOM BEA3LI

YpoBeHb 0OCHOBHOIA
oGpasoBaTesibHOMH NporpaMmMbl  Gakaiappuar

Hanpap/ieHust NoAroToBKH 11.03.04 «3SnexTpoHNKa N HAHOBICKTPOHUKA»

HaﬂpaBﬂeHHOCTb (ﬂ])O(I)l/l.Hb) MPOrpaMmbl MUKPO3JIEKTPOHUKA Y TBEPAOTE/ILHAS DJIEKTPOHUKA

®opma 06yuenms QuHag
Dakynbrer 3MeKTPpOoHHOM TexHuky (OIT)
Kagenpa busuyeckoit anexrponnkn (P3)
 Kype 3 Cemectp 6

Yueburiii nnan na6opa 2016 rona u nocsieayomux JeT.

Pacnipenenenue paGouero Bpemenn:
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1. | Jlexuuu 34 34 | 4aca
2. | JlaGopaTopubie paGoTsi 16 16 | 4acoB
3. | fpakTuueckue 3anarus 20 20 | 4acoB
4. | Kypcopoii mpoext/paora (KPC) (ayauropuasn) - . Yacos
5. | Beero ayamTopHbIX 3aHATH (Cymma 1-4) 70 79 | Hacon
6. M3 nux B nuTepaxTuBHOil dopme 10 10 | HacoB
7. | Camocroarensuan paGorta crygenton (CPC) 38 38 | 4acos
8. | Beero (Ge3 3x3amena) (Cymma 5,7) 108 108 | 4acos
9. | Camocr, paGoTa HA HOATOTOBKY, CAAYY SK3aMeHA 36 36 | 4ACOB
10] O0wmas TPyROEMKOCTH (Cymma 8,9) 144 144 | 4acos
(B 329eTHBIX CAMHHLAX) 4 4 | 3E
Jx3ameH___ 6 ___cemecTp
Tomcx 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npoTokosa Ne OT«  » 20 1

JIner cornacoBanuit

Pabouast mporpaMma cocraBiena ¢ yuerom TpeGoBanmii OenepanbHoro I'ocynapersennoro o6paso-
BATCILHOTO  CTaHjiapTa BhICIiero obpasosanusi (OI'OC BO) 1o HanmpaBiIeHHIO TOATOTOBKH
11.03.04 «DyieKTpOHMKA ¥ HAHO3NECKTPOHMKAY) (KBATAMUKAIS (CTeneHn) Gakanasp), YTBEPIKJICHHOT'O
npukasomM Munucrepcrsa o6pazoBanus u Hayku Poccuiickoii ®enepanuy ot 12 Mapra 2015 r. Neo 218,

paccMOTpeHa U YTBEPXKICHA Ha 3aceNaHuu Kaheaphl (GU3MUecKo SICKTPORUKH 0T «F0» LF
201¢ r., npotoxon Ne

Pa3paborumi:

Houent xadenpnr GO N.A. Yucroenona

3asenyrommii kadegpoit

Ipodeccop xadeaper 3 / [LE. Tposu

Pabouas mporpamma cornacoBana ¢ ($axyiIsTeTOM, IPOGUIMPYIONEH U BHITYCKAIOMIEH kaden-
paM# HalpaBJICHUS TTOATOTOBKH.

/ AMN. Bopounu

3aB. popUIUPYIOmEH

/ I1.E. Tposu

kapenpoit @D / ILE. Tposn

JKCMePThI:

Ipencenarens METOAMUECKOM 2 —

komuccnu gaxynprera DOT AL eg@%/: - / N.A . Yucroenona
Ilpencenarens METOAMYECKOM —

komuccun xkapeaps OO 27 'Z’“’%f— / U.A. Yncroeiosa
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1. IEJIA ¥ 3AJAYY TUCIIATIINHBL

Lenbio OCBOEHUs NMCLMIIMHBE sBisieTcs (GOpMUpOBaHKe GazoBbIX 3HaHMM B 0GNACTH TEXHOJIOTMHU
IEKTPOHHOM KOMITOHEHTHOH 6asbl, NO3BOJISAIOLLEro BbUTYCKHUKY obnapars npeMETHO-
CHEeLMaNM3NPOBAHHBIMU KOMIIETEHLIMSIMH.

Mlanuas yueGHas aucuuninHa umeer nepes coboil 3ajady NokasaTh GUIMUECKYIO CYIHOCTb HCTIONb-
3YEMbIX B MUKPO- U HAHODJICKTPOHUKE TEXHOJTOMMUECKUX MPOLECCOB U NPUBHTL 00YYAIOLIEMYCS KOMIIIEKCHBI
HAY4HBIN [10]X0/1 K BbIGOPY METOMOB 1 MPOLECCOB (POPMUPOBAHHUS SNEKTPOHHON KOMIOHEHTHOM 6a3bl.

Pesynbrarom obyuenus gomino GbiTh NprOGpeTEHME KOMIETEHIMH M0 OCHOBHBIM, Gaz0BEIM MPOLIEC-

CaM TEXHOJIOTUH JJisl TIPUMEHEHUS UX B HaYUHbIX MCCJIEJOBAHUSX, pa3pa60TKe U MpPOr3BOACTBC U3neauld MHUK-
PO- U HAHOBJIICKTPOHUKH.

2. MECTO JUCHUILIMHLI B CTPYKTYPE OOII

Mecro aucumnanabl B crpyktype OOII: AMCLMILUIMHA OTHOCHTCA K BapHATHBHONM uacth Gnoka |
(b1.B.OJ1.6) obpasoBatenbHOl nporpamMmbl MOATOTOBKM GakanaBpoB no Npoduiio «MuUKpO3NEeKTPOHHKA U
TBEPAOTE/IbHAS DNEKTPOHKKAY Hanpasienus 11.03.04 «DnekTponnka U HAHOIEKTPOHUKAY.

Hucuurnuna Gasupyetes Ha ciefylonmux Jueummuivbax: "Marepuans 3JIEKTPOHHON TexHuku", "duzn-
YECKME OCHOBbI SNIEKTPOHUKN", "DU3KMKa KOHJIEHCUPOBAHHOIO COCTOSHUA", «DU3NKA MIEHOUHBIX HAHOCTPYK-
TYp».

3HaHWS, MOMYUEHHDBIE 110 OCBOCHHUIO AUCLIMIUTMHDI, HEOGXOAMMBI NPY u3yueHuu aucunniun "TpoexTty-
POBAHUE BICKTPOHHON KOMIIOHEHTHOH 6a3bl MUKPO3IEKTPOHUKN U MUKPOCHCTEMHOM TexHHKku", "TexHosorus
KpeMHUEBOH HanoonekTpoHuKn", «[Iponecchl MUKPO- M HAHOTEXHONOrHUY.

3. TPEOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

3.1. Misyuenne MHCHMIIAHBI HANPABICHO HA GOpMUpPOBAaHHE ¥ 6AKAIABDPOB CJIEAYIOMIHX npodhec-
cuonansusix (INIK) u npopeccuonanvio-cneyuanuzuposannvix (IMICK) xomnereHumii:
- CHocoOHOCTLIO BbITTIONTHSATH pa6OTbl MO0 TEXHOJIOrMYEeCKOH NOAroTOBKE MpPOU3BOACTBA MAaTCpHAJIOB H
u3zenuii o7ekTpoHHok Texuuku (TTIK-8);
- FTOTOBHOCTBIO K MPUMEHEHUIO COBPEMEHHDBIX TEXHOJIOTMUECKUX NPOLIECCOB U TEXHOJIOMUECKOro 000-

PYZAOBaHHs Ha 3Tanax pa3paboTKU M NMPOM3BOACTBA U3JCITUH MUKPOIJIEKTPOHUKM U TBEPAOTENLHOM BIEKTPOHH-
xu (I1CK-2).

3.2. B pesyabTaTe H3yueHns AHCHUILINHBI 6AKANABD JOJKEH:
3HATH:
(pu3HMKO-TEXHOJIOTMYECKHE OCHOBBI MPOLIECCOB NPOM3BOACTBA M3AENUH NEKTPOHHON KOMMOHEHTHOM
6asbl, 0COOEHHOCTH NPOBEAEHUS OTALIBHBIX TEXHONOTHUECKHX ONepaLuyii;
YMeEThb:
paccunTath GpU3NMKO-TEXHONOIMYECKHE PEXUMBI TTPOBEICHHUS TEXHONOTMYECKHX NPOLECCOB Ul NOIy-
Y€HUS aKTHBHBIX Y TTACCHBHBIX BJICMEHTOR 3JIEKTPOHHON KOMMOHEHTHOH 6a3bl ¢ TpeOYeMbIMU KOHCTPYKTHBHDI-
MM U 271eKTPOGU3NUECKUMH NapaMeTpamu;
BJIAJETh:
— HaBbiKaMu BbIOOPA M NPUMEHEHHUs OCHOBHbIX ONEPALMil TEXHOIOTHM CO3aHUs NIEMEHTOB JIEKTPOH-
HOW KOMITOHEHTHOH 0a3bl ¢ yueTom X 0COOCHHOCTEN U KOHKPETHBIX LieNe;

- HaBbIKaMK paboThbl HAa OBOPYJOBAHUM, UCTIONBL3YEMOM B MPOM3BOJACTBE 3JEMEHTOB 3NIEKTPOHHOM KOM-
MOHEHTHOM Ga3bl,
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4. OGBEM JUCIIUIVINHLI Y BUADLI YYEBHOM PAGOTHI

O6Ll_la5] TPYAOCMKOCTb AUCHUIUIHHBI COCTABIISET 4 3a4CTHBIX COAUHULL.

e
Bun yueGuoil paGoTei Beero uacon C MZCTPH
AYRUTOpHBIC 3ausTTUA (BCETO) 70
B Tom uucne: -
Jlexuuu 34 34 g
JlaGoparopusie paboTs 16 16
IpaxTuueckue 3aHITHS 20 20
Camocrostresibuan paGora (Bcero) S 38 38
B tom uncre: -
TIpopaboTka nekUuOHHOro MaTepyrana 4 4
IToaroToBka K 1a00paTopHbIM paboTam 12 12
BrinonHeHne nMpakTHUYeCKuX 3anaHuit 4 4
BoinosiHeHNE U 3aLIUTa HHAVBUAYAILHBIX 33/1aH Uil 14 14
N3-1, U3-2 '
HonroToBka k koHTposbHBIM pabotam KP-1, KP-2 4 4
Tlogroropka K 3K3ameHy 36 36
OO611as TPYA0SMKOCTE, Hag Lt ; 144 144
: Sauerusie Empamist 4 4
5. COAEPKAHUE MUCHUITIHHBI
S.1. Paznesinl IMCHMIIINHE ¥ BUAbI 32 HATHI
N @ «
§ a S I S
- | ©
No = § E 22| 8E| F | ®opmupyembie Kom-
“/;] HaumenoBanue paznena qucHuAmIMHLL 2 = = Eg | = & e fieTeHHu
2] = ] (2] P
= § 3 § s % e & (OK, TIK, [ICK)
= = @
1. BBeneHue, Lean U 332491 JUCLHUTIIMHBI 2 - - 2 K-8, HCK-2
5 IpousBoacTeeHHas yncrora, ruruera u fesonac- ) i i 5 4 T8, [1CK-2
HOCTb
3 Jlurorpagpuueckue NpoUecchl B TEXHOJIOTHM dJleK- 6 6 4 14 30 HK-8. CK-2
TPOHHBIX CPEACTR
4. TexHonorus mia3sMeHHbIX MPOUECCOB 4 2 - 2 8 I1K-8, ICK-2
Texnonorusd (GOPMUPOBAHUS  TOHKOMJIEHOYHBIX
5. | NOKPHITHIl METOAOM TEPMMYECKOTO WCIAPEHUS B 6 4 4 12 26 K-8, TICK-2
Bakyyme
6. HonHo-nnasMeHHble METOAbl MONYYeHUs] TOHKUX 6 4 4 v 2 K-8, TICK-2
TIIEHOK
7 Texunosorua  (GOpMUPOBAHUA  TOHKOIJICHOYHbBIX 4 5 4 14 24 [1K-8, TICK-2
NMC
3. TexHonornueckye npouecchl U3rOTOBJIEHHMS TOH- 5 5 i 10 14 [1K-8. TICK-2
Kornenoynslx MMC
9. | Texnosorust cOGOPOUHBLIX NPOLECCOB 2 - - 6 8 I1K-8, ICK-2
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3.2. Coeprxanue pa3ie/ioB THCHUIIHHDI (110 JICKIMsIM)

Popmupyemble
Ne Haumenopanue TpynoemkocTh | KOMOETeHUHH
i Conepixanue pasieion
n/n pa3jienon (uac.) (OK, 1IK,
[CK)
1. Henw n 3anaun xypea. TpeboBanus k 06bemy 3HaHUI [0
Bsenenue, uenmn v | mucuuniange. Otanbl pasBUTHS U COBPEMEHHOE COCTOS-
sallaun IMCLMNIKN- | HUE TEXHONOTUU MATEPUaNoB U MPUGOPOB MAKpPO-, MHK- 2 [1K-8, TICK-2
Hbl PO- YU HAHOBJIEKTPOHUKK. OCHOBHBIC NMPOLECCHI TEXHO- s
JIOTHU SJICKTPOHHONH KOMIIOHEHTHOI Oa3bl.
2. | IlpoussoacreenHan | UncTele noMelleHus: KnaccupuKalms npOU3BOACTBEH-
HUCTOTA, FTUTACHA U | HBIX NOMCIUCHUH N0 YNCTOTE BO3AYNIHON Cpeibl H MMK-
0€e30nacHOCTh POKIIUMATY, UCTOMHUKHU 3arpsisHEHul, cnocobbl  obec-
DEUCHUA 1 NOAJEPKAHNS YUCTOTHL. Baxyym: riy6una
BAKYyMa, CPEICTBA OTKAYKH M METONbl KOHTPOJS,
Texnonornueckue cpeapl: uMCTOTa MatepuanoB, BOIbI, 5 T1K-8. TICK-2
Ta30BBIX CPEA W KUIAKOCTEH. ANnapatypa W 3JeMEHTbI T
Ta30BBIX K JKMIKOCTHBIX CHCTeM. basosbie onepaumn
OYUCTKN HUAKUX M razoo0pasHbix cped. Ouucrka no-
BCPXHOCTH FJIACTHH. Be3onacHoCTbh paboThl B YHCTBIX
[IOMEHICHUAX: TOKCHYHbIE, B3PBLIBOOMACHbIE M MOXKAPO-
OTACHbBIE CPEMibl. Y TUIIU3ALINS OTXOOB,
3. | Jlutorpaduueckne | Knaccuuxauus npoueccosn nurorpadun.  DusKko-
Mponecchl B TEX- | XUMUYECKHE OCHOBH npouecca ¢potonurorpaduu. Ma-
HOJOTHH N1CK~ | TepHansl GOTOPE3UCTOR U MK CBOHCTBA. Cnocobbl 3KC-
TPOHHBIX CPEACTB NIOHUPOBAHNA! KOHTaKTHAs (oTonHTorpadus, (GoTonn-
Torpadus ¢ 3a30poM, npoekuuoHHas OJI. Texwonorus 6 K-8, 1ICK-2
nsrotosieHus  Gotowadnonos (®IU). Tlorpewnocry
usroroenenust @I Ontuyeckue apdextsl npn poto-
natorpadun. Metonsl 1 TexHonorus (GopMUpoOBaHHS
PUCYHKA UHTErpaJIbHBIX CXEM.
4. | Texnonorus nnas- | B3auMoneHcTBHe 3HEPrETHUECKUX HOHOB C mMarepuana-
MEHHBIX  Tpoliec- | MU. DU3NKO-XMMUYECKHME TNPOLECCHl B HU3KOTEMIEpa-
COB TYpHO# rasopaspsaanoli nnasme. [Tpouecchl TpaBnenms u 4 FK-8. FICK.2
OYMCTKHY Marepuanos ¢ ucnonszopanuem HI'TI. Ocuosbl ’
MOHHOIO TPaBJICHHUS, TIa3MOXMMUYECKOTO TPABIEHHS U
UOHHO-XUMHKUYECKOT0 TPABJIEHUA MATEPHAIIOB.
5. | Texnonorna ¢op- | PopMUpoBaHrEe MOJEKYNSIPHOTO TOTOKA. Du3uka Tep-
MUPOBaHNs TOHKO- | MUYMECKOTO ucTiapenus B Bakyyme. CKOPOCTh KOHAEHCA-
TUIEHOYHbIX 110- | uuu. MeXaHu3Mm ucClapeHus COSOMHEHMH W CrnaBoB. 5 K-8, [ICK-2
KpeiTHi  MetopoM | Criocobel ucniapenus ’
TCPMUUCCKOTO MC~-
[apEHNd B BaKyyme
6. | Honno- Du3uka VOHHOTO pacrbiieHHs. Mojesib MOHHOTO pac-
MIa3MEHHbIE  Me- | TbUICHUSA. 3aKOHOMEPHOCTH pactibiieHns. Teopust woH- 6 K-8, TICK-2
TOAbI  TIOJyHeHHUs | HOro pacnbiieHus. CKOpocTs ocaxieHus naeHok. [Mo- ’
TOHKUX INIEHOK JIY4EHHE TJIEHOK NOHHO-TJIA3MEHHBIM PACTIBLIEHUEM,
7. | Texuonorus dop- | [omnoxkku. TOHKOMIEHOUHbIE PEIUCTOPBI, KOHICHCATO-
MHUPOBaHUS TOHKO- | Pbl, MHAYKTUBHOCTU. Buibop marepuanos. TexHonoru- 4 [K-8. T1CK.2
mieHouHsix UMC Yeckue MorpetHocTi. [IpOBOAHUKM UM KOHTAKTHbIE ’
MIOILAKH.
8. | Texnonornueckue | DopmupoBanue TOHKOMIEHOUHLIX UMC ¢ NPUMEHEHHU-
MPOLECCHl  M3T0- | €M NMPSAMbIX U 06PaTHBIX KOHTAKTHBIX MACOK. 5 T1K-8, T1CK-2
TOBJCHUA TOHKOI-
JieHouHbix UMC
9. | Texnonorus cGo- | Pasnenenne niacTuH Ha kpucTamibl. Metomsl Kkperie-
POYHBLIX NPOLECCOB | HHSl KPUCTAJIOB B KOpryce npudopa. MeToasl npucoe-
AVHEHHUs BHCLWIHMX BhiBoJOB. COOpKa MpuGOpOB Ha NeH- 2 K-8, TICK-2
TOYHBLIH HOCHTENb. MeToIbl TePMETH3ALMN KOPIYCOB
npudCpPOoB.
389 >
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5.3. Pasgeant IuCHMIIMHLL H MEEKIUCHMILIMHAPHDLIE CBA3H ¢ 06ecneYnBAIOIMMHE (npeabi-
AYLIHMHA) U 00ecTeInBaeMbIMH (OC/IEAYIOIMMHA) JHCHHIVIHHAMEA

Ne Ne paspenon ganHok IHCLHINIMHBI H3 Ta6m.5.1, 115 KOTOPbIX
Hanmenoranue obeclieunBarommux
No HeoGX0IHMO H3yvenne obecneuHBaOMNX (IpeaAbLIAYIINX) 1 obecne-
(npeapIAyIMX) ¥ 00eCeYHBACMBIX
n/n (NOCETYIONINK) AHCHHILTHE YHBACMbIX (MOCIEAYIOIIKX) AMCHUILIHH
1 | 2 [3]a]s5[Te[7[8]0[ ]
[TpeamecTBYIOIINE AUCHHILINHDI
1. | Marepuanbi 9JeKTPOHHOM TEXHUKH + + + + + + + + |’
2. | dusnueckue OCHOBBI ANEKTPOHUKY + + + + + + + +
Du3nKa KOHIEHCUPOBAHHOTO COCTOS-
3. . p + + + + + + + +
HUS
4. | PusHKa MICHOYHBIX HAHOCTPYKTYD + + + + + + + + +
IMocneayroume AUCHUIINHEI
TexHonorus kpeMHUEBOM HaHODJIEK-
1. + + + + + + + + +
TPOHUKH
[TpoexTupoBaHue 31EKTPOHHON KOM-
2. | NOHEHTHOMH Ga3hI MUKPOIISKTPOHUKH U + + + + + + + + +
MHUKPOCUCTEMHO I TeXHUKU
3. | Ilpoueccs! MUKPO- 1 HAHOTEXHOJIOTHH + + + + + + + + +

5.4. CooTBeTCTBHE KOMINCTEHIHMIE, (hJOPMUPYEMbIX HPH H3YHeHHH JUCIUILIMHDLI, H BHIOB
3AHATHH

Mepedenn Kom- Buae: sansTuii
AeTeH Ui JI| 13 | JIa6 | CPC

DopMbi KOHTPOJIA

Onpoc Ha nekuusX. 3ayTa HHARBUAYANLHOTO 3a1aHUA. 3alMTa OTUETOR
IMK-8 + | + + + IO NPAKTHIECKUM 3aHATHAM, 3aILUTa OTYETOB N0 NaboPaTOPHBIM 3aHITH-
sM. Konrponbras pabota.

Onpoc Ha mexnusix. 3almra HHAMBUAYAILHOTO 3aaHus. 3all1Ta OTHETOR
MCK-2 + |+ + + 110 JIaGOPATOPHBIM 3aHATHAM, 3alUUTa OTYETOB MO MPAKTHUECKAM 3aHATH-

aM. KonTposibHas pa6ora.

6. METOJbI i ®OPMBI OPTAHU3AIINNA OGYYEHUSA
TexmoJiornn HHTEPAKTHBHOTO 00y4eHust IPH pasHbIXx GopMax 3aHATHI B wacax

Popmbl JlaGopaTopHbie
MeTtoani Jlewcuun (ac) paboThi (4ac) Beero
Paboma 6 komanoe 6 6
Onpoc na sexyusx 4 4
Hroro nHrepaxTUBHBIX 3aHATHI 4 6 10
7. JABOPATOPHBIN ITPAKTUKYM
No N Pa3ﬂle1ﬂa Temaruka nadopaTtopHbix pabor e’]l:/lr:(yol?l:b Komnerenuun
n/m | AR i@ JabopaTopHbIX pa OK, I1K, TICK
JIMHBI : (uac.)
1. 3 Texnonornuecxuii npouecc dporonurorpadun 4 K-8, [1CK-2
2. 5-8 OcaxeHue Pe3HCTUBHBIX 1 NPOBOALINX MAEHOK 4 T1K-8, [ICK-2
3 5.8 pl/lggomanem/le 1 UCCJIeIOBAHHE TOHKOIUIEHOUHbIX KOHAEHCATO- 4 K-8, ICK-2
4 . M3yueHue MOTPEIHOCTH M3TOTOBISHUS TOHKOIUIEHOUHBIX pe- 4 [1K-8, TICK-2
3UCTOPOB

CornacosaHa Ha noprtane Ne 389 6



8. MPAKTUYECKHUE 3AHATHS (CEMUHAPKI)

Ne | Ne pazpgena qme- .. Tpyxo- Komnerenuuu OK,
Temarnka NpaKTHYECKNX 3aHATHEH E€MKOCTh
n/n MM ITHHBI K, INCK
(uac.)
T
1. 3 CXHONOrMA MOJYHYEHHsi PUCYHKA MHTErpalibHbIX 6 [K-8, [ICK-2
MUKPOCXEM
2. 3 Texnonorus usrororsienus GporomabaoHos 2 [HK-8, TCK-2
3 5 Pacuer pexkiMOB HanblIEHUs! MIEHOK METOAOM Tep- 4 K-8, 1ICK-2
MHYECKOI0 MCTIAPEHHS B BAKYYME
4 6 PacueT pexMMOB HAMbUICHUS THIEHOK METOAOM HMOH- 4 [1K-8, TICK-2
HO-TIa3MEHHOTO pacibl/ieHNs! B BAKYYMe
5 " Pacyer TeXHONOTHYECKOH MOrPEeUIHOCTH H3TOTOBE- ) [1K-8, ICK-2
Hus ssemenroB UMC
6 8-9 PazpaboTka TEXHONOTMYECKOrO MapupyTa H3rOTOB- 5 11K-8, TICK-2
JieHus ToHKoieHouHsIXx UMC
9. CAMOCTOSTEJNILHAS PAGOTA
No Ne pazpgena TemaTHKa caMOCTOATENLHOMK PaboThI Tpyo- Kovnerenuuyr | KouTpoan Bhinosme-
€MKOCTh
n/m | AWCHMILIHHLL (Oemanuzauusn) (uac.) OK, I1K, TICK HuUs padoThbi
1. 1-9 ITpopaboTka NeKUHOHHOTO MaTepuana 4 HK-8, TICK-2 Onpoc Ha JeKuusIx
6 -
5 3,5-9 IpopaboTka NEKIMOHHOTO MaTepuana rnpu 4 [TK-8, TICK-2 OTueThI MO NPaKTHYE
TIOATOTOBKE K MPAKTUHECKUM 3aHATUAM CKUM padoTam
3 1-9 [TIpopaboTKka JieKIOHHOTO MaTepuana npu 4 [1K-8, TICK-2 PesyabTaThl KOHTPOJIL-
. NOATOTOBKE K KOHTPOJILHBIM padoTaM HbIX paboT
n -
4. 3,5-8 ToaroToska k nadopaTopHbiM paboTam 12 K-8, [1CK-2 Oruetsi no nabopa
TOPHLIM paboTam
5 1.9 BbanJHjeHl/Ie U 3aUTa UHAMBULYAJIbHBIX 14 [K-8, [1CK-2 3aiuuTta MHAMBH]Yah-
sapanuii U3-1, Y3-2 HbIX 3aJaHui
6. 1-9 IToaroroska 1 caava 3x3amMeHa 36 K-8, IICK-2 OugeHKa 3a dK3aMeH

Temaruxa HHEMBUAYANBHBIX 3aMAHME:

Tema unpuBUAYanbHOTO 3ananus Ne 1:
Texnonozust (popmuposarus, MOHKONAEHOUHBIX NOKDbLIUT
BapuanTel npuseicHbl B yueOHO-MeTOANYECKOM nocoduu (11.12.3.2).

Tema unnuBuayansHoro zananus No 2:

Texuonozus uzeomoenenus ppacmenma nnenounoi UMC. Pacuem pescumos nomydenust nieHox.

Bapuantsl npuBeeHsb! B ydeOHo-MeTOAUYeckoM nocobu (11.12.3.2).

Tema xouTponboit pabotet Ne 1: Texnonozus numoepaguueckux u nnasmennvix npoyeccos (Pasmenst 2-4 paboueit
nporpamMMbl). BapuanTbl KOHTPOJIBHOH paGoThi NPHBEACHD! B yueGHO-MeToanueckom nocobuu (1.12.3.2).

Tema kouTponbroit pabotsl Ne 2: Texnonozus ¢hopmuposanus monxonnenounox nokpermuii (Pazaens 5-9 paGoueit
Mporpammsl). BapuanTsl KOHTPOJILHON paboThl MPUBEAEHB! B yueGHO-MeTOan4ECKoM nocoduu (1.12.3.2).

YueGHO-MeTOIMUECKOE TIOCOOHE COIePIKaT BAPUAHTBI 3aAaHUH JUIA KOHTPOJIbHBIX PaGOT M MHAMBUAYANBHLIX 3aa-
Huit. s caMOoCTOATENILHOTO U3y IEHNIs PEKOMEHIYETCS CIHICOK JIMTEPaTYPbl 1 NPUBOASTCS CIPABOUHBIE MATEPHATIBI,

10. IIPUMEPHASA TEMATHKA KYPCOBBIX ITPOEKTOB (PABOT) (ue npexnycmorpe-

HO)
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11. PEUTUHI'OBASI CUCTEMA AJISI OHEHKH YCIIHEBAEMOCTH CTYJIEHTOB
Tabmmua 11.1. Bamnsnbie 0MeHKH 15T JIEMEHTOB KOHTPOJIS

MakcumaabHbIH . MakcrmManbHbIH
MakcumanbHbii
DIeMEeHThI GaJi1 Ha 1-yio KT GaJii 3a mepuon me- | Beero 3a
yuebHnol neaTeibHOCTH € HA4a/Ja CeMeCT- ban 3a mepHon me- way 2KT u na ko- cemMecTp
any 1KT n 2KT
pa Hel cemecTpa
BeintonseHue u 3a1uTa MHARBHILY-
SLUTA HHIMBHLY 5 5 5 .15
AJIbHBIX 3a/aHNi »
KoHTposbHble paboThl 10 10 20
3auTa JabopaTopHbIX paboT 7 7 14
OTyYeTsl 110 MPAKTUYECKUM 3aHATUIM 5 5 5 15
KoMIoHeHT cBOEBPEMEHHOCTH 2 2 2 6
Hrore maxcumym 3a nepuon: 22 19 29 70
Cpaya sk3aMeHa (MaKCHMyM) 30
Hapacraiommm urorom 22 41 70 100

Tabumua 11.2. Ilepecuer 62/1J10B B 0LEHKH 33 KOHTPOJbHBIC TOUKH

bajiel Ba AaTY KOHTPOILHON TOYKH Ouenka
2 90 % ot makcumaabHOl cyMMbi Gauios Ha nary KT 5
Ot 70% 10 89% oT MaKkcuMabHON cymMbl 6aioB Ha naty KT 4
Ot 60% 510 69% oT MakcumanbHoii cymMmmb Gauios Ha nary KT 3
< 60 % ot makcuManbHol cyMMbl Gannos Ha aary KT 2

Tabanua 11.3. [lepecuer cyMMbI 62/1710B B TPAMUHOHHYIO H MEKIYHAPOIHYIO OLEHKY

- Ouenka (FOC) HUroronas cymr;aiii?gz,xiznzzlnaeT YeneLwHo Ouenka (ECTS)
5 (orimuno) (3auTeHo) 90 — 100 A (oTnnuHo)
85 -89 B (oueHb xopoinio)
4(22253&? 75_84 C (xopotio)
70— 74

3 (YAOBIETBOPHUTENBHO) 65 - 69 D (yaosretsoputeasHo)

(3auTeHo) 60 — 64 E (nocpeacreeHHo)

2 (HEeyOBIIETBOPUTENBLHO),

F (Hey0BIETBOPUTENILHO
(He 3auTeHO) Husxe 60 6annion (Hey1oBNETBOP )

15
16
17

Bonpocs! 17151 HOArOTOBKE K 2K3aMeHy:

Texnonornueckue cpeiibl. basoBbie ONepaLun OUUCTKH XHAKMX U Ta3006pasHbix cpe. OuuCTKa MOBEPXHOCTH Mia-
CTHH.

Jlurorpacpuueckue npouecesl. Paspeluaroiuas cnocoGHOCTb IMTOrpaduu,

DU3UKO-XUMUUECKHE OCHOBBI NMpouecca (oronurorpaduu. Marepualibi POTOPE3NCTOB U UX CBOHCTBA.
CrnocoObt 3KCIOHUPOBaHUs: KoHTaKTHas dortonurTorpadus, poronurorpadus ¢ 3azopom, npoekurorHas OJi,
Texuonorus usrotosnenus porowadnonos (OLUI). [orpemnoctn usrorosnenns L.

Onruueckue a¢dextsl npu horonurorpadpuu.

MeToab! 1 TexHosIOrMs (OPMUPOBAHUS PUCYHKA MHTErPAJIbHBIX CXEM.

Du3MKa TEPMUYECKOr0 UCTIAPeHUs B BaKyyme. [ToyueHne IIeHOK METOIOM TEPMHUHUECKOTO UCTIAPEHMS,

Tepmuueckoe ucnapenue B Bakyyme. CkopocTb koneHcauuu. [lapameTpsl, onpenensionme ckopocTh KOHASHCALIH.
Mexanusm uicnapenns coefmHeHnii 1 cruapos. Crocobbl nenapenus.

Duzrka NOHHOTO pacnblICHUS. CKOpOCT]) pacnbliCHUs. CKOpOCTb OCaXKACHHWA NJICHOK.

Mozens vonroro pacnbuienus. Kosdduuuent pacnbuienus. 3aBUCHMOCTb Ko3(DQULMEHTA PAaCcTbIICHUs OT pasiny-
HBIX NAPamMeTpoB.

[TonyueHue naeHOK MOHHO-TIA3MEHHBIM PACIILLICHHEM.

TexHonorus nnasMeHnbIX npoueccoB. BaaumouelcTare s3HepreTHUECKUX HOHOB C MATEpUAnaMHu.
Texnonornuecknid npouece U3roTOBNEHUS PE3UCTUBHOM MATPULIbL.

TexHonoruueckuit npouece u3rotopieHust RC-cxembi.

Texnosorua cOOPOUHBIX NPOIIECCOB,
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12. YYEBHO-METOUYECKOE 1 NH®OPMAIIMOHHOE OBECIIEYEHHUE J{HAC-
HHUIVIMHBI

12.1 OcuoBHas JuTEpaTypa
12.1.1. TexHONOrusA TOHKOMIEHOYHBIX MUKpOcXeM @ ydeGHoe nocobue / T. H. Jlanununa ; ®enepanbhoe
areHTCTBO Mo oGpasoBanmio, ToMCKUil TOCYNapCTBEHHbIN YHUBEPCHUTET CUCTEM YIIPABJEHUS M Pa/IHOIEKTPO-
nuky, Kadenpa dusudeckol snexrponnku. - Tomek : TVCVYP, 2012, - 151 c. - [3nexTpoHHbIii pecype] .- anpec:
hitp://miel.tusur.ru/index.php?option=com_content& % E2%88%93view=article&id=231

12.1.2. Jlanunmna T.W., Karaneit B.A., Auuwenko E.B. TexHONOTHS KDeMHHEBOH HAHOAICKTPOHHKN:
Yuebnoe nocobue. — Tomck: B-Criexrp, 2011. —263 ¢. - [anextponnbiii pecypce] .- anpec:
hitp://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231

12.2 lononnuTe/bHAs JTHTEPATYPA

12.2.1. Janununa T.H., Yncroenosa M.A.OBopyaoBaHue ais CO30aHUS M UCCAENOBAHUS CBOHCTB 06BEK-
TOB HAHOD/ICKTPOHUKH : YueGHOe nocobue / TOMCKMH TOCYAapCTBEHHbIN YHUBEPCHTET CUCTEM YIIPABAEHHUS U
paanodnekTpoHukn. — Tomek : 2010. — 100 c. : un. - [anekTponHslii pecype] .- aapec:

http://micltusur.ru/index.php?option=com_content& %E2%88%93view =article&id=231

12.2.2. Ilpoueccbl MUKPO- M HAaHOTEXHOMOrKK : yueGHoe nocobue ans sysos / T. W. Jlanununa [u ap.] ;
DenepalibHOC areHTCTBO MO 00pazoBanuio, ToOMCKHIT rOCYAApPCTBEHHbIN YHUBEPCUTET CHCTEM YMpaBlIeHUs W
panuosnexrponuxu. - Tomek: TYCVYP, 2005. - 316 c. : ui., Tabn. - Bubauorp.: c. 310-313. - ISBN 5-86889-
244-5 (103 5x3.)

12.2.3. Texnonorus, KOHCTPYKUMH ¥ METOABI MOACIHUPOBAHHS KPEMHHMEBBIX MHTETPATbHBIX MUKPOCXEM

[Teker] : yueGnoe nocobue s By3os: B 2 u. / pex. 10. A. Yannwirun. - M. : BUHOM. Jla6oparopus sHaHwuii,
2010 - . - (Dnekrponuka). - ISBN 978-5-94774-583-2. Y. 1: TexHOnoruueckue mpouecchl W3rOTOBICHUS
" KPEMHMEBbIX MHTETPANIbHBIX CXEM U MX mozaenposanve / M. A. Kopones, T. 10, Kpynkuna, M. A. Pesenesa. -
M. : BUHOM. JlaGoparopus 3nanuii, 2010. - 397 ¢. : wn. - ). - Bubanorp.: c. 397. - ISBN 978-5-94774-336-4 :

(10 5k3)

12.2.4. MukpoosiektpoHuka: PU3MYECKMEe U TEXHOIOTMUECKUE OCHOBBI, HAAEXKHOCTL: YuebHoe nocobue
ans Bysos / V. E. E¢umos, W. 5. Kozbips, 0. H. T'opOyHoB. - 2-¢ u3a., nepepal. u non. - M.: Briciuas wkona,
1986. - 464 ¢. (52 3K3.)

12.2.5. Texnonorus mukpocxem : Yuebuoe nocobue ans sysos / O. JI. [Mapdenos. - M. : Beicias wkona,
1986. - 318[2] ¢. (#2f >x3.)

12.2.6. TexHonorns MMKpOdIeKTPoHHbIX ycTpolicts: Cnpasounuik / 3. KO, Iotpa. - M.: Paauo u cBssb,
1991. - 528 c. - ISBN 5-256-00699-1. (46 sK3.)

12.2.77. ToHKOMIEHOUHbIE MUKPOCXEMbI U1l NPUOOPOCTPOEHHS M BhIMHCIUTENLHON Texnuku : / B. 1.
I'mmnenbeon, 10. A. Paguonos. - M. : Mamunoctpoenue, 1976. - 328 c. (425x3.)

12.3 YueOno-MeTognuecKue NocoSHs ¥ NporpaMmMuoe obecnedeHune

12.3.1. TexHONOrus1 TOHKOTLIEHOYHBIX MHKPOCXEM : YYEOHO-METOMHECKOEe MOCOOME 110 ayAMTOPHBbIM
NPaKTHUECKUM 3aHATHIM U CAMOCTOATENLHON pabore ans cTyaeHToB crieynansHocTd 210104 "Mukpossiekrpo-
HHKa 1 TBepoTeNbHas anekTponuka” / T. M. Jlannmna, M. A. Yucroenosa ; @esepanbHoe areHTCTBO No o6pa-
30BaHuio, Tomckuit rocy1apcTBeHHbI YHUBEPCUTET CUCTEM YNpaBieHUs U paauossiekTpoHuky. - Tomexk : TY-
CVP, 2007. - 73 ¢. (50 5x3.)

12.3.2. Jlanununa T.M., YucroemoBa M.A. TexHONOTMS TOHKOIJIEHOUHBIX MHKpPOCXeM. YueOGHo-
METOJIMYECKOE TIOCOOUE 110 ayAUTOPHBIM MPAKTHUECKUM 3aHSITHAM M CAMOCTOSTENLHOM paboTe Ui CTYAEHTOB
cnenuanbHocTy 210104 «MukpoasiexkTpoHuka U TBepaoTeNbHas snekTponuka». Tomck: TYCVP, 2007 . —
[PNIeKTpOHHBIH pecypce] .- anpec:

hitp://miel. tusur.rw/index.php?option=com_content& %E2%88%93view=article&id=231

12.3.3. lanunnna T.M., Caxapos 10.B. TexHonorust ToHKonieHouHbIX MUKpOCXeM : MeTouueckue yka-
3anus No BbinosiHeHuto saboparopueix pador. — Tomek: TYCVYP, 2007. — 63 ¢. (30 2k3)

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
Has peanuszauyn nporpamMmbl yueGHOH AUCLMIUIMHBI TPeOYETCs ayJAIMTOPHS, OCHALLCHHAS MYJibTUME (M~
HBIM [TPOEKTOPOM.

JlaGopaTopHbie paboThl NPOBOAATCS B CHIEUMATIU3UPOBAHHOM na6opaT0pul/I“1<atbe*;1pm tbmvmem(on oTek-
TDOHUKM. OCHALIEHHOH BAKVVMHBIM TEXHOJIOMMUECKUM 0GOPYAOBAHHEM. ;
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Mpunoxenue k paboueit nporpamme
benepanbHoe rocygapcTseHHoe BlogkeTHoe 06pa3oBaTenbHOe yupexaeHue
Bbicwero obpasosaHus

«TOMCKWW TOCYAPCTBEHHbIN YHUBEPCUTET CUCTEM YINPAB/IEHUA 1
PAOAUO3NEKTPOHUKW» (TYCYP)

YTBERXKIAIO
Hpopelgm/p mo yuebnoii padore

4 1()5 M. E. Tpoaux
« é’ » 5//}% 2016r.

®OH/], OLIEHOYHbIX CPEJICTB 10 YYEEHOM QUCLINM/INHE

OCHOBbI TEXHONOTUM 3/IEKTPOHHOW KOMNOHEHTHOM 6asbl
{(nonHoe HaumeHoBaHMeE yuebHOM AMCUMNAMHBI AW NPAKTUKK)

YpoBeHb 0CHOBHO 06pa3oBaTenbHO NPOrpamMmmbl 6akanaspuar

Hanpasnexue(s) nogroroeku (cneunanbHocTb) 11.03.04 3NEKTPOHUKA U HAHOIIEKTPOHMKA
(nonHoe HaumeHOBaHMe HaNPaBNEHUA NOATOTOBKM (CNeumanbHOCTH))

NMpodunb(u) MuKpo3/1eKTPOHKKA U TBEPAOTE/IbHAA INEKTPOHUKA
(monHoe HanmeroBaHMe NpoduA HANPABAEHNA NOATOTOBKY (CNeLnanbHOCTH))

®opma obyueHua oyHan

dakynvTeT 3NEKTPOHHOK TexHKKK (D)
(cokpalieHHOe 1 NoHOE HaumeHoBaHMe gaKynsTeTa)
Kadegpa busuueckoit anexkrporuku ()
(cokpalLieHHOe 1 nonHoe HaumeHoBaHKe Kadeapbi)
Kype 3_ Cemectp 6

YuebHbiii niax Habopa 2016 roaa u nocneayowux ner.

3auer cemectp Ound. 3auer
cemectp
JK3ameH 6 cemecTp

Tomck 2016
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1 Beexenue

®ouy omenounblx cpeacrs (POC) smistetcss npuiokenmeM K paGodell mporpamme

JUCHHUILIMHBI (IIPAKTUKA) U TPEICTABIAET COGON COBOKYIMHOCTH KOHTPOJIBEHO-H3MEPHTENLHBIX

MaTepuajioB (TUIOBBIE 3aaud (3aJaHUst), KOHTPONLHLIE PAGOTLI, TECTH U JP.) H METOJOB HX

UCHOIB30BaHUI,

NPpCAHA3HAYCHHBIX  JUJIA

YCTaHOBJICHHBIX PE3YJBTATOR OOYUEHNUSI.

U3MEPEHUs

YPOBHS  JOCTHIXKEHHUS  CTYICHTOM

©OC no juenunmde (IPAKTHKE) UCIOIL3YESTCS. NPU [IPOBCACHAM TEKYLIETO KOHTPOJIS

YCIICBACMOCTH 1 HpOMC)I(YTOqHOfI ATTCCTAIU CTYACHTOB.

IlepeueHp 3aKpemieHHBIX 3a AUCHMIDIHON (NMPAKTHKOM) KOMIETEHIME MpHUBEIEH B

Tabmure 1.

Tabauna 1 — IepeyeHp 3aKpenieHHbIX 32 ANCHMILTHHON KOMIIeTeHIM

Kon

PopmMyIHpPOBKA KOMITETEHIIH

Jransl popMUpPOBAHHI

KOMIICTCHI MU

K-8

CIOCOOHOCTh BBIIONHATD pa6OTLI o
TEXHOJIOTUIECKOM IIOATOTOBKE
IIPpOU3BOACTBA MATCPHATIOB H HU3JCITHH

MEKTPOHHON TEXHUKHA

JomkeH 3uaTh puznko-
TEXHOJIOTHIECKUE OCHOBBI ITPOIICCCOB
IIPOU3BOICTBA MATEPHATIOB W H3JICIIHIA
NIEKTPOHHOM KOMIIOHEHTHOH 6as3bl,
OCOOCHHOCTH IIPOBEACHUS OTACIBHBIX
TEXHOJIOTHYECKUX OTIEpartwii.
Homxen ymers paccuurars pusnko-
TEXHOJIOTHYECKUE PEIKUMBI JIJIsE
[IOJIYYECHHsI AKTUBHBIX M MACCUBHBIX
QIIEMEHTOB 3JIEKTPOHHOM
KOMIIOHEHTHOM 0a3bl ¢ TpeOyeMbIMK
KOHCTPYKTUBHBIMH U
BIEKTPODYHU3UUCCKUMHE ITapamMeTpaMHu.
JlomkeH BiajieTh HaBBIKAMY BHIOOPA U
IIPEMEHEHUSI OCHOBHBIX ONepanuii
TEXHOJIOTHHU CO3/IaHUsI DJIEMCHTOB
NIEKTPOHHOM KOMITOHEHTHOM 0asbl ¢
Y4€TOM HX 0COOCHHOCTEH U
KOHKPCTHBIX IIEJI€H; HaBbIKaMu
paboThl Ha 0OOPYIOBAHUH,
ACIIOJIB3YEMOM B IIPOU3BOJICTBE
DJIEMEHTOB 3NEKTPOHHOM
KOMITOHEHTHOH 6a3bL.

HCK-2

TOTOBHOCTH K TIPUMEHEHHIO
TEXHOJOTHICCKIX
TEXHOJIOIHIECKOTO
000OpymoBaHUS Ha 3Tamax pa3paboTKH

u IIPpOU3BOICTRBA

COBPCMCHHBIX
IIPpOLECCOB u

n3neaui
MHKPOIJICKTPOHUKN M TBEPIOTEIBHOU
ANCKTPOHUKHI

JloioKeH 3HaTh COBpEMEHHBIC
TEXHOJIOTMYECKHE MPOIECCHI U
00opy/I0BaHuE, NCTIOJIb3yeMbIe Ha
3Tanax paspaboTKU U MPOU3BOJICTRA
U3JCIUN DJIEKTPOHHOU KOMIIOHEHTHOM
0a3bl.

Jlomxen ymeTs BbIOMparh
TEXHOJIOTHYECKOE 000PYIOBAHUE JIsl
KOHKPETHOTO NIPUMEHEHHUSL.
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JloJKeH BafeTh MpakTHYeCKUMU
HaBbIKaMH paboThI HAa OOOPYIOBAHKH,
HCIIOB3YEMOM B IPOU3BOICTRE
IEMEHTOB BIEKTPOHHOMN
KOMIIOHEHTHOH 0as3bl.

2 Peasmm3amyst KOMIIETeHIIMIA

1 Kovmnerennmga ITK-8

[IK-8: cmocofmocTsh BLINOJAHATH pPaloTHl MO TEXHOJOTHYECKO MOXrOTOBKE
NMPOM3BOACTBA MATEPUAIOB M M3ACAMI JIEKTPOHHOM TEXHHKH

st hopMUpOBaHKS KOMIICTCHIIMH HEOOXOOMMO OCYIIECTBHTH DPSI DTAIOB. DTarbl
hopmupoBaHUS KOMNETCHIMH, NPUMEHSEMbIC JUis 3TOTO BHJBI 3aHATHH M HCIONB3yeMBIC
CPEICTBA OIIEHHBAHUS NPEICTABICHBI B TAOIHUIE 2.

Ta6amna 2— Irane popMupOBAHHA KOMIETEHIIHU H HCIOIL3YEMbIE CPEICTBA OLCHHBAHMS

1. Cocras 3Hars YMern Baaners

BiageeT HaBbIKAMUA

BbIOOpA U
3uaer pu3uKo- YMmeeT paccuuTarb HIPUMEHEHUS
TEXHOJIOTHICCKUC ¢buzuko- OCHOBHEBIX OTIepariuii
OCHOBBI ITPOIECCOB TEXHOJIOTHYECKUE TEXHOJOTUU
’ IIPOU3BOJICTRA PEXKUMBI IS CO3/IaHMS DIIEMEHTOB
MarepyanoB u IOJy4EHHs aKTUBHBIX | DJICKTPOHHOM
H3AENui U IIaCCHUBHBIX KOMITIOHEHTHOM 0a3bl
Conepxague BJIEKTPOHHOM 3JIEMEHTOB C Y4eTOM HX
ITANOB KOMIIOHEHTHOH 0a3bl, | BIEKTPOHHOM 0COOCHHOCTEH U
OCOOEHHOCTH KOMIIOHEHTHOU 0a3bl ¢ | KOHKPETHEIX Ilesici;
IIPOBEJICHUS TpeOyeMbIMU - HaBBIKaM# pabOThI
OTJIETBHBIX KOHCTPYKTHBHBIMHU U Ha 000pyNOBaHUH,
TEXHOJIOTHICCKUX EKTPOPUINUECKUMHU | UCTIOIB3YEMOM B
oleparuia napaMeTpamu HPOU3BOJICTBE
JIEMEHTOB
SIEKTPOHHON

KOMIIOHEHTHO 0a3nl

e JlaGoparopHble

e Jlexmuuy;
’ paboTh; o JlaboparopHsie
e IlpakTuueckue :
Lo e [lpaxTuueckue paboThl;
Buanl 3ansTuii 3aHATHUS,
3aHSTHS, e [lpaxruueckue
e VHnuBUYyaJIbHBIC
e CamocrosTespHas SAHSITUS
3a1anus
padboTa CTyIEeHTOB
e Tecr; e  Odopmienue e BrinonHeHue
Hcnonnzyemnbie e KonrponbHpie OTYETHOCTH U 71a00paTOPHBIX
cpejicTBa paboTHL; 3almra paboT u 3auura
OLICHUBAHM S e 3Sammra n1abopaTOPHBIX OTYETOB
WHJIUBUJIyaIbHOT pabor; e 3ammura
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0 3aJIaHUsl;
Boinonnenue
ripamn%cxnx
3aziaHui
BOx3amMen

Odopmienne u
3ammmra
VH/IMBUTyaJIbHOTO
3a[aHus;
KonaTposnbabie
paboThI;
Brmonaenne
IPaKTUYECKUX
3a1anui

MIPAKTHYECKUX
3aaHui,
e OK3ameH

O6HII/I€ XapaKTCPUCTUKH roKasareyne u KPpUTCPHEB OLOCHUBAHUA KOMIIETCHIIMM Ha BCEX

dTanax MNpUBeACHHBI B TabauIE 3.

Tabuuna 3 — O6mue XapakTePHCTHKH OKA3ATe/el 1 KPUTEPHEB OLeHHBAHUS
KOMITCTEHIUH 110 YTanam

Hoxazarenu u

R — 3HATD Ymerh Baaners
Ob6najaer
o Obnanaer nuana-
(paxTHUECKUMU U
O — 30HOM NPAKTHYECKHX KonTtponupyer
Or1amano (BoicOKuUi 3HAHUSMU B YMEHHH, TpeOyeMBIX paboTy, OO KT
. IUTSL pa3sBUTHUS TBOP- OIICHKY,
YPOBEHE) npeJienax u3ydaemoit .
OBIACTH C YEeCKUX PelIeHu, COBEPINCHCTRBYET
[OHHMAHEM [PaHHII abcTparupoBanus JecTBUS pabOTHI
npobiem
MPUMEHNMOCTH p
Ob6nanaet bepet
3uaer haxror JIAATIa30HOM OTBETCTBEHHOCTH 34
’ MPaKTHUECKUX 3aBEpUICHHE 33J1a9 B

MPUHITHATIBI,

Xopomio (6azoBbIif YMEHUH, TpeOyeMbIX UCCIICOBAHNY,
IPOIECCHI, O0IIHe
YPOBEHb) JUISL peLueHus npucriocadbiBaeT
HOHATHUS B MpeJeax
. OIpE/ICIIEHHBIX CBOE IIOBEACHHUE K
u3ydaemoit oonacru
pobiieM B 06J1acTH OOCTOSITENBCTBAM B
UCCJIC/IOBAHUS pemenuu npodiem
Obnanaer
OCHOBHBIMH
YaoB/ieTBOPUTEIBLHO PaGoraer npu
. Ob6nanaer 6a30BEIMM YMEHHSIMH,
(IHoporoBLIii PAMOM
O0IIUMY 3HAHHUSIMUI TpeOyeMbIMH ISt
YPOBEHb) HaOJIIONEHIHU
BBHIOJIHCHUA

MMpOCThIX 3a4a4
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q)OpMyJIHPOBKa nokaszarenct u KPUTCPHECB OIICHUBAHUS JAHHOMU KOMIICTEHIIUN

npuBesieHa B Tadbmune 4.

Tabaumna 4 — [lokasaTe il i KPHTEPUH OUEHUBAHUS KOMIETEHUMH HA YTANAX

Moxazarenu u
3u2TE VYmers Baaners
KpHTepuu .
3Haem usuxo- ymeem oyeHumb cnocoben
MexXHON02UYecK GRUsIHUE CaMOCMOSIMeENbH
ue 0OCHOGbL MEXHONIO2UYECKUX 0 6blOpamb U
npoyeccos PedcUMOo8 Ha NPUMEHUMD
npou3eo0Ccmead 8bIXOOHbIE MEeXHONOZUYECKU
Mamepuanos u napamempbl e onepayuu O
uzoenuii INEKMPOHHO20 co30anus
SNEKMPOHHOT uzoenus; NEMEHMOB
KOMNOHEHMHOU ymeem NEKMPOHHOU
bazvi, paccuumameo KOMHOHEHMHOU
sHaem Qusuxo- basul ¢ yuemom
cospemeHHble MeXHON02UYecKUe ux
OT1anvso (BoICOKHT MexXHoI02Ul peacumol 0is ocobennocmei u
YPOBEHb) cO30aHUsL NOLYYeHUs. KOHKDEMHbLX
NEeKMPOHHOU AKMUGHBIX U yeneu,
KOMNOHEHMHOU MACCUBHBIX enaoeem
ba3zvl, SNIEMENMOB HABbIKAMU
3Haem SNEKMPOHHOT pabomul na
ocobennocmu KOMNOHEHMHOU 0bopyoosanul,
npoGeoeHUs oaszvi ¢ UCNONLL3YEMOM 6
OMOenbHbIX mpebyembimu npoU3c00CmaEe
MEeXHOA02U1eCcK KOHCIMPYKIMUEHBIM NEMEHIMOE
ux onepayuu uu ORNEKMPOHHOU
nexmpopuzuieck KOMAOHEHMH O
uMu Oasvl
napamempamu
3Haem u3uUKo- ymeem gradeem
MEXHON02UYECK paccuumame HABbIKAMU
ue 0OCHOBbL puzuxo- 8v100pa u
npoyeccos MexXHON02UYecKUe npuMeHeHUs!
npouU3600Ccmsa peodicumul s OCHOBHBIX
Mamepuanos u NOLYYeHUs. onepayuti
uzoenuii AKMUBHBIX U MEXHON02UU
Xopomo (6a30BbI NEeKMPOHHOU NACCUBHBIX cozoanus
YPOBeHbD) KOMNOHEHMHO NIeMEeHMos eMEHMO8
basvl, LEKMPOHHOT SNIeKMPOHHO
3naem 6azoevie KOMNOHEHMHOU KOMNOHEHMHOU
MexXHon02ul baszvl ¢ bazwl ¢ yuemom
co30aHUs mpebyemvimu ux
SNEeKMPOHHOT KOHCMPYKMUBHBIM ocobennocmeil u
KOMNOHEHMHOU uu KOHKPEMmHbLX
ba3zvl, NEKMpOPuU3UYeCcK yenet,
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© 3Haem umMu e guaoeem
ocobennocmu napamempamu HAGLIKAMU
npogedeHus pabomor na
OmoeNbHbIX 0bopyoosanuu,
MEXHON02UYeCK UCRONL3YEMOM 8
ux onepayuil nPOU3600Ccmeae
eMEeNmMOs
NEeKMPOHHOU
KOMROHEHMHOU
basuvl
©  umeem ® npumensem e cnocoben
npeocmasieHu Memoobl pacyema 8ulOpam
e 0 Qusuxo- Puzuxo- MEXHON02UYeCcKY
mexHono2ulecK MexXHoNlo2udecKue e onepayuu O
Ux OCHOBAX pedicumos CO30aHUsl
npoyeccos NEMEHMOB
npou3800Ccmea ALEeKMPOHHOU
MaAmMepuanoe u KOMNOHCHMHO
uzoenui oasvl,
YioBIeTBOPUTEILHO SNEKMPONHOU y * @nadeem
(noporoBHIil ypoBens) KOMROHEHMHOU HABBIKAMU
baswl, pabomol na

®  O3HAKOMIIEH C
OCHOBHbBIMU

obopyoosany,
UCRONL3YEMOM 6

MexXHoI02UYecK npouU3BO0CmeEe
umMu NeMeHmMos
npoyeccamu AEKMPOHNOU
CO30aHUS KOMAOHEeHMHOU
NEKMPOHHOL Oa3zvl
KOMIOHEHMHOT

6azwl

2 Kommerenuun [ICK-2

TICK-2: roTOBHOCTE K MPHMEHEHHI0 COBPEMEHHBIX TEXHOAOMMYECKHX NPOLECCOB H
TEXHOJIOIHYeCKOro 000OpyJoBaHHsI Ha JTamax paspaGorkd W NPOM3BOACTBA M3AEJIHil
MHKPOIEKTPOHUKH H TBePAOTeLHOU DIeKTPOHUKH

Jst hopMupoBanysl KOMIIETCHIMM HEOOXOAMMO OCYIIECTBHTH P DTATIOR. ITaIlbI
hopMUpOBaHHS KOMIIETEHIMH, NPUMEHSEMbIE JUIS 3TOTO BHJBl 3aHSATHH H HCHOJIb3yeMBbIe

CpelICTBa OTICHUBAHUA HPCIACTABICHLI B Ta6JII/IH€ 5.

Tabauna 5—- Iransr GpopMuUPOBAHNS KOMIETEHINH H UCTIOIb3yeMbIe CPEICTBA OLCHHBAHHUS

2. Cocrasb 3Harh Ymern Baaners
3HaeT COBpEeMEHHBIE | YMeeT BbIOHparh Bnaneer
Coaepxanue TEXHOJIOTHYECKHUE TCXHOJIOTUYECKOE NPaKTHYECKUMHU
ITATOB [IPOLECCHL U obopynoBanue JuIst HaBBIKAMH pabOThI
obopynoBauue, KOHKPETHOTO Ha 000pyI0OBaHHH,
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HCIIOJIb3YEMbIC HA
dTanax pa3paborTku u
1IPOU3BOJICTBRA

17 K3 (SN 171%1
3NEKTPOHHOMN
KOMIIOHEHTHOH 6a3eI

IPUMECHEHHUS

UCIOJIb3YEMOM B
MIPOU3BOJICTRE
3JIEMEHTOB
DJIEKTPOHHOM
KOMITOHEHTHOM 6a3nl

e JlaboparopHsle

paboThr;
o Jlexium; e Brimonnenune
e JlaGoparopubie
e [IpaxkTnueckue VHAUBHYATBEHOTO AGOTLL:
Buneni sansruii 3aHSATHS, 3a1aHus; p ’
e [IpakTuyeckue
e Unnusunyanensie | ¢ Ilpaxtuueckue
3aHSATHUSA
3aJTaHUs 3AHSITHUS,
e (CamocrosTennuas
paboTa cTy/IeHTOB
e Od¢opmiecnue
OTYETHOCTH U
3aImTa
e Tecr; e 3ammura
J1abopaTopHbBIX
e KonTponpHas AGOT: J1aboparopHbIX
Ucenoan3yempble paborta; P ’ pabot
e OdopmieHue u
CpeicTBa e BruimonHeHue SamTa e 3amura
OLleHHBAHNA JOMAIIHETO KypcoBoro
JIOMAIIHETO
3aJIaHus; POEKTA,
3a]laHusl;
e Dx3ameH e DK3aMeH
e KoHcmekr
CaMOCTOSITEIIBHOM
paboThI

O6U.II/I€ XaPaKTCPHUCTUKH nmoxaszarenci u KPUATCPHUCB OLNCHUBaAHUS KOMICTCHIMYA Ha BCEX

sTanax npuBeaeHs B Tabnuie 6.

Tabsmna 6 — O0mue XxapaKTepUCTHKH MOKA3aTe/Iel W KPUTEPHEB OLCHHBAHMSI
KOMIETEHIIHN TI0 ITAAM

HMoxazarenu u

KpHTEpHH 3nare VYmern Baagers
Obnanaer
O6nagaer nuarna-
baKTHUECKUMU K
30HOM IPAKTUUYECKUX Kourtpomupyer
TEOPETUICCKIUMIU N 5
Otnnuno (BhicOKHit 3HAHUSIMH B ymennuit, TpeOyeMbIx PAvOTY, TPOBOAHT
. JUTSI pa3BUTHS TBOP- OIICHKY,
YpOBEHb) npesieNiax u3ydaeMoi "
YECKHUX pelieHuH, COBEPHICHCTBYET
obmactu ¢ .
abctparupoBanus JeHcTBYsI pabOTHI
IIOHMMAaHUEM TPaHWII
npoGnem
[IPUMCHUMOCTH
3HaeT (paxTel, Ob6nanaer beper
Xopoimo (6a3oBbIil UPUHIATIBL, JHAITa30HOM OTBETCTBEHHOCTh 34
YPOBEHbD) IIPOLIECCHI, OOIIHE NPaKTHUECKUX 3aBepHICHUE 3a7a4 B

IOHATHA B IIpeaciaax

YMEHHUH, TpeOyeMbIX

HUCCIICAOBAHNUU,
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IIPOCTHIX 3a4a4

U3ydaemoit o0acTu JUISL pelneHust npUcrocadbIuBaeT
OIIpEICTIEHHBIX CBOE TIOBEJICHHE K
1pobieM B 00JIacTH OOCTOSITEILCTBAM B
UCCIIEIOBAHHUS peleHun npobiem
Ob6nanaer
OCHOBHBIMH
YioBIeTBOPHUTEILHO Paboraer nipu
. Ob6nanaet 6a30BbIMH YMEHHSIMH, X
(moporoBwIi NIPSIMOM
O0IIUMU 3HAHUSAMHI TpeOyeMbIMU JUIsk
YPOBEHD) HaOIOICHHH
BBITIOJTHCHHS]

®opMynmpoBKa [OKa3arenell M KPUTEPUEB

[IpUBEJIcHA B Tabmuie 7.

OIICHUBAH M

JNaHHOH KOMIIETEHI[HH

Ta6imuma 7 — Ioka3aTesn u KPUTEPHH OLEHHBAHNST KOMIICTCHIIMM HA 3TANAX

IHoxazaTenn u kKpuTepnu 3narn YMmernb Baajgern
3Haem obnaoaem ® graoeem
COBpeMEHHbLE ouanazoHoM NPAKMULECKUM
MEXHON02UYECKUE NPAaKmu4ecKux U HABLLKAMU
npoyeccol U YMeHUl, pabomvt Ha
obopyoosanue, mpebOyemulx obopyoosanu,
UCNONb3YEMbLE HA ONLA CPABHEeHUs UCNONb3YEMOM 6
SManax u evibopa npousso0cmee
paspabomku u MexHoN02UYeC INEMEHMOB
. npouU3800Cmea K020 EeKMPOHHOU
Ornuano (BbicoKmit - .
uzoenui obopyoosanus KOMNOHEHMHOU
YPOBEHb) y
ANEKMPOHHOU oazvl
KOMNOHEHMHOU ® cnocoben
Oasbi; camocmosmenn
noHuMaem Ho pabomamuo
obnacmu Ha
KOHKDEMHO20 MeXHON02UYECK
npUMEHEHUs] oM
MEXHON02UYECKOZ0 obopyoosanuu
0b6opyoosanus
3Haem ymeem e guadeem
MEXHON02UYeCKUEe evlbupame NPAKMUYECKUM
npoyeccol u mexHon02u4ec U HAGLIKAMU
obopyoosaniue, Koe pabomot na
ucnonb3yemvie Ha obopyoosanue obopyoosanuu,
Xopouio (6azoBblii samanax ons UCHONL3YEMOM 8
YPOBEHbD) paspabomku u KOHKDPEemMHO20 npoussoocmae
npou36o0Ccmea npuUMeHeHus INEMEHMOE
uzoenuil NEeKMPOHHOU
2NEKMPOHHOU KOMNOHEHMHOU
KOMNOHEHMHOU baswl,
bazuvl ® cnocoben
CornacosaHa Ha noprtane Ne 389




BINOIHSMb
pabomoi Ha
MEXHONOUYECK
om
060pyoosanul
noo
DPYKOBOOCMEOM
onepdmopa
® umeem ymeem Mooicem
npeocmasierue 0o pewamyp pabomamp na
OCHOBHbBIX npocmole MEXHON02UYECK
MEXHONO0ZUYECKUX 3a0auu no oM
VIOBAETBOPHTEIHHO npoyeccax u 6b160py 0bopyooeanuu
(HoporoBEIi ypoBens) 060pyoosanuu 0 mexHono2uYec npU npAMom
coz0anus K020 yuacmuu
INEKMPOHHOL obopyooeanus onepamopa
KOMAOHEHMHOU onst
basvl KOHKPEmHo20
NpUMeEHeHUs.

3 TunoBble KOHTPOJIBHLIC 32 JaHMHA

HHH pealmsanii BBEIIICIICPCYUCICHHBIX 3aa4 06y‘{€HI/ISI UCIIOJIE3YIOTCA CICHAYIOINC

MaTCPUAJIBL: TECTHI, KOHTPOJLHEIE paboThl, HHAUBUAYAILHBIC 3aaHUs, IPAKTHIECKUE 3 aHusL,
naboparopHbie pabOTHI, 3K3aMeH.

Turospie KOHTpONbHBIE 3aIaHUS WM HHBIC MATEPHANEL], HEOOXOIMMBIE [UIS OICHKH
3HAHUW, YMEHWH, HABBHIKOB ¥ (WIM) ONBITA JIESTENBHOCTH, XapaKTepU3yIOUIHX OTallbl
(hopmMmpOBaHHs KOMIIETEHINI B IPOLIECCE OCBOCHHS 00pa30BATENBHOH IPOIPAMMEL, B COCTABE:

3.1 Tectsl MO cJIeAYIONIHM Pa3xeaAM:

1) IlponsBoacTBeHHAS YHCTOTA, TUTHEHA B 0€30MaCHOCTE,
2) ®oronurorpadus;

3) Texnonorus cOOPOUHBIX MPOIECCOB.

3.2 Konrposabubie paborhbi:

Tema xonTpoNBHON paborer Ne 1:
IPOLIECCOB.

Texnomorus nIUTOrpaUICCKUX W ILIa3MEHHBIX
Tema xontponbno#t paGorer Ne 2: Texuomornsi (OPMUpPOBAHMS TOHKOIUIEHOYHBIX
TIOKPLITUH. '

3.3 BeinoJiHeHHe AOMAMHUX HHIMBULY A/ ILHBIX 3aJaHHA:

Tema nnpuBmpyansaoro 3amanust Ne 1 - Texuomorus GopMupOBaHHS TOHKOIIEHOUHBIX
MIOKPBITHIA

Tema unmusunyansroro 3ananus Ne 2 - TexHOJIOHsS U3rOTOBIEHNS (PparMEHTa TIICHOUHOMH
HUMC. Pacuet pexxrMOB MOJTyYCHHS IUIEHOK.
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3.4 Tembl 1abopaTopHbLIX pador:
1). Texnonoruueckuii mponece poronurorpapuu
2). OcaxjieHne PE3UCTHRHBIX U MPOBOAAIINX IIEHOK
3). MIsrotoBnenye u HCCIEIOBAHNE TOHKOTUIEHOYHBIX KOHICHCATOPOB
4). Mi3y4enue nOTpemHOCTY H3rOTOB/ICHHUS TOHKOIUICHOYHEIX PE3UCTOPOB
3.5 TemMbl NpaAKTHYECKUX 3AHATHIL ’
1). Texuonorus nomy9enns pUCYHKA HHTEPAILHBIX MHKPOCXEM
2). Texnonorus usrorosnenus PporomabroHOB
3). Pacuer pexuMoB HalbUIEHHS INICHOK METOZIOM TEDMUYECKOTO HCIAPEHHS B BAKYYME
4). Pacuer pexuMoB HabUIEHHS MICHOK METO/IOM MOHHO-ILIA3MEHHOTO PACIILIICHHS B BAKYyME
5). PacueT TEXHONOrHYECKOH MOrPEIIHOCTH H3TOTOBIEH S deMeHToB UMC
6). PazpaboTka TeXHOTOIUIECKOro MapIIPyTa M3TOTOBJIEHHS TOHKOILICHOYHBIX MMC
3.7 Tembl 151 AMOCTOATE/ILHOM PabOThHI
1). Texnonornueckue cpensl: Anaparypa M SIEMEHTH Ia30BbIX ¥ JKHAIKOCTHBIX CHCTEM.
bazoBble onepanum OUMCTKY MKIIKUX U ra3000pasHbIX Cpe.
2). be3onacHOCTb pabOTHI B HUCTHIX IOMEIEHMUSX: TOKCUYHEIE, B3PBIBOOITACHBIC U
HMOXKAPOOTIACHBIC CPEABL. Y THIIM3AIMS OTXOJ0B.
3). Baxyym: rmybuHa Bakyyma, CPENICTBA OTKAUKHA M METONBI KOHTPOJISL.
3.8 JK3aMeHALHOHHBIC BOMPOCHI:
1 Texuomorumueckne cpenpl. ba3oBble onepanny OYUCTKA KUJAKAX M Ta3000pasHLIX CPEsl.
OuncTka 10BepXHOCTH TUTACTHH.
2 Jlurorpaduueckue nporeccrl. Paspeniaromas cnocodbnocTs gutorpadu.
3 Ou3MKo-XMMHYECKHE OCHOBEI IIpoliecca potonurorpadun. Marepuaisl GOTOPE3UCTOB U HX
CBOMCTBA.
4 CrmocoObl OKCIIOHMPOBaHHsA: KOHTakTHas Qoronurorpadus, horonmrorpagus ¢ 3a30poM,
npoeknonHast OJI.
Texnonorus usrorosienus Goronradaoros (PII). [orpemroctn usrorosnenus PIII.
Onrugeckue s dextr! npu Goromuarorpadpum.

MeTozpl B TeXHONOTHA GOPMUPOBAHUS PUCYHKA HHTETPAIBHBIX CXEM.

o 3 O W

dus3nKa TEPMHYECKOTO HCIapeHust B BakyyMme. [Tosydenue MIeHoK METOIOM TEPMHUECKOTO

UCTIapCHMSL.

9  Tepmmyeckoe ucnapenue B Bakyyme. Ckopocts Komaencanuu. [lapamerprl, onpeaensonye

CKOPOCTH KOHACHCAIMA.
10 MexanusMm ucnapenus coenuueHni u cruiaBos. Croco6el HCIapeHys.

11 ®wusuxa nonnoro pacnelieHus. CkopocTh pacipuieHus. CKOPOCTh 0CaXKIEHHS [IEHOK.
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12

13
14

15
16
17

Mopenn nounoro pacusuienns. Koopduuument pacnpuienns. 3aBucuMocts kosgdumuenta

paclblICHHS OT Pa3JINYHbIX IapaMETPOB.
HOJIy‘—ICHHC IICHOK MOHHO-IIA3MCHHBIM PaCIbUICHUEM.

TexHONOTHS MJIA3MECHHBIX IporneccCoB. B3aHMOJIGfICTBHG SHCPIr¢TUYCCKUX HOHOB €

MaTtepraliaMH,

TexHonoruveckuit MpoIEece H3TOTOBIEHUS PE3UCTUBHON MATPHIIEL.
TexHonorndecknii nponece u3rotosiicHus RC-CXeMBbl.

Texnonorus c60poUHBIX MPOIECCOB.

4 MeTormqecmle MaTePUAJIbI

Jlist obecuevenns mporecca OOYdYeHHs M pEIleHHs 3aiau OGYYeHWs HCIIONB3YIOTCS

CIIEJIYIOIIE MaTepHaIbl:

MCTOAMYICCKUC MAaTCpUaJIbl, OIPEHCIISIONNEC IPOHCAYPhl OLNCHUBAHU 3HaHI/II71, yMeHHﬁ,

HABBIKOB M (WUIM) OIBITA JESTEILHOCTH, XapakTePH3YIOMMX STambl (OPMHUPOBAHHUS

KOMHCTGHHI/II\/‘I, B COCTAanc:

Mertojnaeckue Marepuaisr: Yrazanwl 6 n.12 paboueii npozpammbi.
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