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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl DIEKTPOHUKH U MUKPOIIEKTPOHUKH

[Iporokonm ot 20 r. Ne
3aB. kadenpoii J.YO. Ycarsrit

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmzanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl DIEKTPOHUKH U MUKPOIIEKTPOHUKH

[Iporokonm ot 20 r. Ne
3aB. kadenpoii J.YO. Ycarsrit

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM oy Ha 3aceaHuu KageaApsl DIEKTPOHUKH U MUKPOAJIEKTPOHUKH

[Iporokon ot 20 1. Ne

3aB. kadenpoit I[.IOjfcaTmﬁ

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM oy Ha 3aceaHuu KageaApsl DIEKTPOHUKH U MUKPOAJIEKTPOHUKH

IIporokom or 20 . Ne
3aB. kadenpoii J.}O. Ycartsriit

Pabouas nporpamMma nepecMoTpeHa, o0CcykaeHa u ogoopena s peanusaruu B 2030 - 2031
y4eOHOM o1y Ha 3aceaHuu Kapeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKU

[Iporokom ot 20 . Ne

3aB. xadenpoit I[.IOK’caTbn?I




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBOGHMSI UCHUIUIUHBI (MOAYIsl) «OCHOBBI TEXHOJIOTUU 3JIEKTPOHHOM
KOMITOHEHTHOM 0a3bI» SBISIOTCS: 03HAKOMJICHHE C OCHOBHBIMH T€XHOJIOTHYECKUMHU
rpoleccamMmy MPOU3BOCTBA AIEKTPOHHONW KOMIIOHEHTHOM 0a3bl; 03HAKOMJICHHE C OCHOBaMU
pa3paboTKU CTPYKTYPHBIX U (YHKIIMOHAIBHBIX CXEM 3JIEKTPOHHBIX CHCTEM U KOMILIEKCOB,
MPUHIMITUATIBHBIX CXEM YCTPONCTB C HCIIOJIb30BAaHUEM CPEICTB KOMITBIOTEPHOTO
MIPOEKTUPOBAHMSI; OBJIa/ICHUE HABbIKAMH MPOBEICHUS IPOCKTHBIX PACUETOB C TEXHHUKO-
SKOHOMHUYECKUM 00OCHOBAHUEM MPUHUMAEMBIX PELICHHI.

[TocTaBneHHBIE LENHU JOCTUTAIOTCS C IOMOIIBIO PELICHUS CIEAYIONUX 3a/1a4:

— ¢opMUpOBaHUE y CTY/IEHTOB 3HAHUI B 00JIACTU MPOEKTUPOBAHUSI COBPEMEHHBIX
MOJIYTIIPOBOTHUKOBBIX MHTETPAJIbHBIX CXEM U TEXHOJIOTMH U3TOTOBIEHUS DIIEKTPOHHOM
KOMITOHEHTHOI1 0a3bl;

— U3y4€HHE OCHOBHBIX TEXHOJIOTUYECKUX MPOLIECCOB MPOU3BOICTBA MHTETPAIbHBIX
CXEM;

— pa3paboTKa SCKU3HBIX MPOEKTOB HA AJIEKTPOHHBIE KOMIIOHEHTHI

— IPOBEACHUE TEXHUKO-YKOHOMHYECKOTO 00OCHOBAHUS IIPOEKTOB AJIEKTPOHHOM
KOMITOHEHTHO# 0a3bl ¢ pacueTaMu ce0eCTOMMOCTH YCTPOHCTBA M CTOMMOCTH €0
JKCILTyaTaIuu.

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

I[I/ICLII/IHJII/IHB. OCHOBBI TEXHOJIOTUH 3JI€KTpOHHOI>'I KOMIIOHEHTHO 0a3bl BXOAUT B
00513aTeNbHYI0 YacTh y4eOHOTO IIaHa 00pa30BaTEILHON MPOTPAMMBI.

I[J'ISI HU3YyUCHUA NJUCHUIIIINHBI HeO6XOI[I/IMBI 3HaHUA (YMCHI/ISI, BJIaI[CHI/IFI),
copMHpOBaHHBIC B pe3yJIbTaTe U3yUCHHS UCUUILIHH/ TPAKTHK:

OCHOBBI IPOEKTHPOBAHMS HIICKTPOHHON KOMITOHEHTHOM 0a3bl

MaTepI/IaJH)I " 3JIEMCHTHBI BHCKTpOHHOﬁ TEXHUKU

dusnyeckne OCHOBBI 2JIEKTPOHUKH

3HaHus (YMEHUs, BIa/IeHUs ), TOTY4YEHHbIE IPU U3yYEHUU JaHHOMN TUCIUIUINHBI
OyayT HEOOXOAUMBI JJIsl U3YUYEHHUS JUCIUILINH/TIPAKTHK:

[ToaroroBka Kk ciade u cavya rocy1apCTBEHHOTO dK3aMeHa

3 Komnerenuun o0y4aromerocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTAaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHMITIHHBI (MO s]) «OCHOBBI TEXHOJIOTMHU AJIEKTPOHHOM
KOMITIOHEHTHOM 0a3bl» 00yuaromuiics 10JkeH 001aaTh CIeIyIOIMMHA KOMIETEHIUSAMHU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIINN

OIIK-1 Cnoco0OeH HCIoJIb30BaTh TIOJIOKCHHS, 3aKOHBI 1 MCTOAbI CCTCCTBCHHBIX HAYK U
MAaTCMaTUKU JJIs1 pCHICHUA 3a/1a4 HH)I(CHCpHOﬁ ACATCIBHOCTHU

OIIK-1.1 [Tpumenser pusnyeckrue 3aKOHBI 1 MATEMATHYECKUE METOIBI JIJIsI
pelIeHus 3a/1a4  TEOPETUYECKOI0 U MPUKIIATHOTO XapaKTepa

OIIK-1.2 Hcnonp3yeT 3HaHUS GU3UKU U MATEMATUKH NPU PELICHUH MPAKTHYECKUX
3a/1a4

[IK-1 Cnocob6en pa3zpabarbiBaTh CTPYKTYPHbIE U (YHKIIMOHAIBHBIE CXEMBI 3JIEKTPOHHBIX
CUCTEM U KOMIUIEKCOB, MPUHIMITHUAIBHBIX CXEM YCTPOHCTB C HCIOIb30BAaHUEM CPEJICTB
KOMITBIOTEPHOTO MTPOEKTUPOBAHMSI, TPOBEIEHUEM IPOEKTHBIX PACUETOB U TEXHUKO-
HSKOHOMHMYECKUM 000CHOBAaHHWEM MPUHUMAEMBIX peleHui

IK-1.1 Pa3zpabarbiBaeT S3CKU3HBIA MPOEKT, BKIFOYAIOIIHI: BEIOOP CTPYKTYPHOM
CXEMBI AJIEKTPOHHOI'O YCTPONCTBA MJIM CUCTEMBI ITyTEM COMOCTABJICHUS
Pa3JIMYHBIX BAPUAHTOB U UX OIIEHKHU C TOYKHU 3PEHUS TEXHUUECKUX U
SKOHOMMYECKUX TPeOOBAHUI; PACCUUTHIBAET BCE HEOOXOMMbIE
MOKAa3aTeNIN CTPYKTYPHOM CXEMBI 3JIEKTPOHHOT'O YCTPONCTBA WU




CHUCTCEMBI, B TOM YHCJIC II0KA3aTC/JIN Ka4CCTBa, BBI6I/IpaeT 1 000CHOBLIBAET
CXEMBI BCIIOMOI'aTCIIbHBIX yCTpOfICTB

IK-1.2

[Tpon3BOIUT TEXHUKO-3KOHOMUYECKOE 0OOCHOBAHUE MTPHUHATOTO
pELIEHUs ¢ pacueTaMy ce0eCTOMMOCTU YCTPOHCTBA U CTOUMOCTH €T0
AKCIUTyaTallM; CPAaBHUBAET C aHAJIOTaMH 110 TEXHUKO-IKOHOMUYECKUM
XapaKTepUCTUKAM




4. CTpyKTYypa, 00HEM H COJeprKaHue TUCUUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 10,7 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padota — 93,4 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas % o
KOHTaKTHas paboTta E z dopma TeKyIero
= B
B aKajl. 4acax 5] uzn KOHTPOJISt
Paszen/ Tema 2 (B axan ) £ . P Kox
> & © | cCaMOCTOSITENbHON | yCIIeBaeMOCTH U
JUCLUATUINHBI N £ = ., | xommerenyu
g g paboThI TIPOMEKYTOYHOM
Tex mal. | mpakT. e aTTeCTaluu
3aH. 3aH. | U =
1. TexHoNOTHS MPOU3BOACTBA
U3/ MUKPOIJIEKTPOHUKH.
1.1 TexHomnorus
MIPOU3BOACTBA U3EIUN
P A A Nzyuenne . TIK-1.1, TIK-
MHUKPOIJIEKTPOHHUKHU. 5 0,5 1 18,4 HTeDATYDEL YcTHbli onpoc 12
OCHOBHBIE OHATHUS U patyp ’
OTIpEICIICHHS.
Wroro no pazneny 0,5 1 18,4
2. KoHCTpyKIINU 37IEMEHTOB
MOJYIPOBOAHUKOBBIX MUKPOCXEM
Y MHKPOIIPOLIECCOPOB
2.1 Konctpykuuu Brinonnenue
3JIEMEHTOB nabopaTtopHOH
MOJTYIPOBOAHUKOBBIX WavucHue paboTHl,
MHKpPOCXEM U nnTey ATVDEL odopmnenue MK-1.1. TIK
MHUKPOTIPOIIECCOPOB. 5 0,5 1 15 HO,[[II“)OT(}),]I;KEJ.' oT4eTa, 3aIuUTa 1 2’
KoHcTpykuun Ha ocHOBe OKITAZIOB nabopaTtopHOr ’
OUITOJISIPHBIX TPAH3UCTOPOB. paboTHI.
Koncrpykunu Ha ocHOBe BricTymenue n
TMIOJIEBBIX TPAH3UCTOPOB. OIIEHKA JIOKJIa/1a
Wroro no paszneny 0,5 1 15
3. UcxoaHble MaTepHuaibl U
nonyadpukaThl 11
MIPOM3BO/ICTBA
MOJYIPOBOAHUKOBBIX
HUHTErPAJIbHBIX MUKPOCXEM.
Brinmonnenne
71a00paTOpHOI
3.1 UcxonHbie MaTeprabl 1 parop
Nzyuenne paboTHI,
nonyadpuKaThl 11
HpOH3BOICTBA 5 05 1 15 JTUTEPaATYPHIL. odopmiieHue TIK-1.1, TIK-
HOTYIPOBOIHHKOBBIX ’ IToaroroBka oT4eTa, 3aImTa 1.2
OKJIAJIOB nabopaTtopHOi
HUHTErpaJIbHBIX MUKPOCXEM. A A paTop
paboTHI.

Brictynnenue n




OILICHKa J0KJaaa

Hroro no pazzneny 0,5 15
4. TexHOJOTHUS TPOU3BOICTBA
MOTYTIPOBOAHUKOBBIX MHKPOCXEM
Ha OUIOJISIPHBIX TPAH3UCTOPaxX
Brinonnenue
4.1 TexHnonorus nabopaTtopHoOn
MIPOU3BO/ICTBA a00THI
POU3BOIL Usyuenne p ’ TK-1.1, TTK-
MOJIYTIPOBOJHUKOBBIX 5 0,5 15 HTeDATVDbL odopmiteHue 12
MHUKpPOCXEM Ha OUITOJIIPHBIX Patyp 0TyYeTa, 3aluTa ’
TPaH3UCTOPAX. nabopaTtopHOi
paboThI
Hroro no pazzneny 0,5 15
5. TexHOIIOTHS IPOU3BOACTBA
MTOTYTIPOBOJHUKOBEIX MUKPOCXEM
na M/III-Tpan3ucropax
5.1 TexHonorus
TIPOU3BO/ICTBA syuerue VYcTHbIi orpoc
p JUTEPaTypPBHI. poc. TIK-1.1, TIK-
IIOJIYIIPOBOXHUKOBBIX 5 1 15 BricTynnenue n
ITogroroska 1.2
Mukpocxem Ha MITI- OIICHKA JIOKJIa1a
JOKJIa/I0B
TPaH3UCTOPAX.
Hroro o pazneny 1 15
6. MeTo1bl BBITOJTHEHUS
TEXHOJIOTHYECKHUX ONepaiui
Brinonnenune
1a00paToOpHOI
6.1 MeTo/ibl BBINOJIHEHUS a00THI
A Wzydenne p i TIK-1.1, TIK-
TEXHOJIOTHYECKHX 5 1 15 odopmiieHue
N JIATEpaTyphl 1.2
orepanui. oTdYera, 3alIuTa
nmabopaTopHOi
paboThI
Hroro no pazgeny 15
Hroro 3a cemectp 4 93,4 3a0
Hroro o pucuumuinae 4 93,4 3a4€eT C OLIEHKOMI




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npouecce npenoaaBanus 1ucUUIUIMHBL «OCHOBBI TEXHOJIOTUH AJIEKTPOHHON
KOMITIOHEHTHOM 0a3b1» MPUMEHSIOTCS TPAAUIIMOHHASI U MOJYJIbHO-KOMITIETEHTHOCTHAS
TEXHOJIOTHH. JIEKIIMU MPOXOAT KaK B TPAIUIIMOHHON Gopme, Tak U B OopMe JEeKIIHii-
KOHCYJIbTAIIM, TJI€ CTyICHTaM 3apaHee MpeaaaraeTcst 03HaKOMUTHCS ¢ MHpOpManuei mo
TEM€ JICKIIMOHHOTO 3aHATHS JJIsl IOATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM JICKITUS
IIPOXOAUT I10 TUIY «BOIIPOCBI—OTBETBI-AUCKYCCUsD». Ha BCeX JICKIIMOHHBIX 3aHATHUIX TAKKE
IIPUMEHSIOTCS JIEMEHTHI JICKLIUN-BU3YaIN3al[1H, 33 CUET IIPEICTaBICHUSA YaCTH
JIEKIMOHHOI0 MaTepraja ¢ OMOLIbIO 3apaHee MOATOTOBICHHBIX IIPE3EHTAlUH, CIaiI0B ¢
MOMOIIIBIO0 MYJIBTUMEAUHHOTO 000pYI0BaHHUS.

JIeKIIMOHHBIN MaTepua 3aKperuIsieTcs Ha JAOOPaTOPHBIX 3aHATHUSIX, HA KOTOPBIX
BBIITOJIHSAIOTCSA HHIMBUIyAJIbHBIEC U IPYIIIOBBIC 3aJaHus 110 POMACHHON Teme. [
rTyOOKOTO M MOJIHOTO YCBOSHHS JICKIIMOHHOTO MaTepuaia Ha J1abopaTOPHBIX 3aHATHIX
CTY/IGHTaM IpeJIaraeTcsl BBITOIHATH 3a/1aHMs Ha CIIEHUAIN3UPOBAHHBIX YU€OHBIX CTCHAX.
Ha naGopaTopHbIX 3aHATUAX TaKXKe IPUMEHSIOTCS METOJ] KOHTEKCTHOIO 00y4eHusi, paboThI B
KOMaHJie 1 MeToJ| case-study, I03BOJISIOIME YCBOUTh YUeOHBINH MaTepyuai MyTéM BbISBICHUS
CBSI36M MEXy KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM, a TAK)KE aHAJIN3a KOHKPETHBIX
CUTYyallUi M MOKMCKa PELICHUH B IPyIIe CTYICHTOB. 3allluTa pe3yabTaToB Jab0paTOPHBIX
paldoT MPOXOAUT B BHJIE IMAJIOTa IIpenoaBaTess U CTYACHTA, IPEroiaBaTelieM 3a/1al0TCs
KOHTPOJIbHBIE BOIIPOCHI C LIEJIbIO BHISICHEHUS TIIyOMHBI 3HAHUH CTY€HTa IO JAHHOMY
paszeny, Ipy 3TOM IPoOesbl B 3HAHUAX CTYJEHTA BOCIIOJIHAIOTCS 1OMOJIHUTEIbHBIMU
MOSICHEHUSIMY, KOMMEHTapUsAMH IIPENogaBaTels.

B xozne camocTosTenbHOM paboThl CTYJEHTHI ITOJy4atoT Oojee riryookue
IIPAKTUYECKHE HABBIKU 110 JUCLIUILINHE IPU NOATOTOBKE K BBIIIOJHEHUIO U 3aILUATE
71a00paTOPHBIX PadOT U UTOTOBOM ATTECTALIUHU.

B kauecTBe OLIEHOYHBIX CPEJICTB Ha MPOTSHKEHNUN CEMECTPA UCIIONb3YIOTCS: YCTHBIN
orpoc (co0eceioBaHNE), BHIIOIHEHNE pabOT Ha ClIeUAIN3UPOBAHHOM JIAOOPATOPHOM
000pYZI0BaHUM U 3alUTA MOJTYYEHHBIX PE3yIbTaTOB, TOATOTOBKA JOKJIAJ0B Ha 3aJaHHbIE
TEMBI.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4Ya0IMXCcst

[IpencraBieHo B npuiioxeHuu 1.

7 OueHo4HbIe CpeACcTBA 1JIsl IPOBeAeHUs IPOMEKYTOUHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YuebOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnieYeHHue TUCIUIINHBI

a) OcHoBHas JUTEpaTypa:

1. IlpoekTupoBaHUE U TEXHOJIOTHS FTEKTPOHHOW KOMIIOHEHTHOU 0a3bl:
MOJTYITPOBOITHUKOBBIE PUEMHUKH U3TydeHu# : yaueoHoe nmocobue / C. A. Jlerotus, A. A.
Kpacnos, /1. C. ExpaukoB [u ap.]. — Mocksa : MUCHC, 2018. — 188 ¢. — ISBN 978-5-
906953-50-6. — TeKcT : 3neKTpOHHBIN // JIaHb : 3IeKTpOHHO-OMONINOTEeYHAs cCUcTEMa. —
URL: https://e.lanbook.com/book/115280 (mara obpamenus: 09.10.2020). — Pexxum
JOCTYMA: JUIsl aBTOPHU3. TTOJIb30BaTENEH.

2. PabunoBuy, O. 1. OCHOBBI TEXHOJIOTUH JEKTPOHHOM KOMIIOHEHTHOM 0as3Hl :
yuebHo-mMeToanueckoe nocoodue / O. 1. Pabunosuu. — Mocksa : MUCHUC, 2015. — 59 c.
— Texkcrt : anexTpoHHbI // JIaHb : 2IeKTpOHHO-O0nbIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/116686 (nara oopamenus: 09.10.2020). — Pexum noctyna: ans
aBTOPHU3. MTOJIb30BATEICH.



0) /lomoJiHUTeIbHAA IUTEpaTypa:
1. ObecneyeHne HALEKHOCTU CNOMHbLIX TEXHUYECKUX cucTeM : yyebHuk / A. H.

Hdopoxos, B. A. KepHoxuukuii, A. H. MupoHos, O. /1. lectonanosa. — 3-e u3g,., crep. —
CaHkT-MeTepbypr : MlaHb, 2017. — 352 c. — ISBN 978-5-8114-1108-5. — TeKCT : 3N1€KTPOHHbIN
// NaHb : 3neKTpoHHO-6ubanoTeyHaa cuctema. — URL: https://e.lanbook.com/book/93594

(naTa obpaweHma: 09.10.2020). — Pexkmum gocTyna: A4na aBTOpM3. Nob3oBaTenein.

B) MeToauuyecKue yKa3aHus:
1. boapos, E.D5. OCHOBbl TEXHONOrMW 3SNEKTPOHHOW KOMMOHEHTHOM 6a3sbl: yyeb.

nocobue / E.3. bogpos. — MarHuToropck: M3a-8o MarHMTOropcK. roc. TexH. yH-ta um. [.U.
Hocosa, 2016.-179 c.

2. Actaxos, B. . OCHOBblI TEXHONOTMW INEKTPOHHON KOMMOHEHTHOM 6a3bl : MPAKTUKYM
: yyebHoe nocobue / B. M. Actaxos, C. A. /lerotuH, K. A. KyabmnHa. — Mocksa : MUCUC, 2016.
— 53 ¢. — ISBN 978-5-87623-964-8. — TeKCT : 31eKTPOHHbIK // JNaHb
3NEKTPOHHO-6nbnnoTeyHaa cuctema. — URL: https://e.lanbook.com/book/93644 (pata
obpauweHuns: 09.10.2020). — Pexkum gocTyna: 4n1a aBTOPU3. NONb30BATE/EN.

r) [Iporpammuoe odecneuenue u UnTepHer-pecypcebi:

IIporpamMHoe odecnevenue

Haumenosanue .
10 Ne norosopa Cpoxk neicTBUS TULIEH3UH
MS Office 2007 | i, |35 o1 17.09.2007 SeccpoaHo
Professional
TZip cB0oOoaHO pactpocTpansemoe [10 6eccpouHO
FAR Manager cB00OHO pacnpocTpansemoe [10 6eccpodHo
IpodeccuonanbHbIe 6a3bI JAHHBIX U HH(POPMALNMOHHbIE CIPABOYHBIE CHCTEMBI
HazBanme kypca Ccpuika

9 MaTtepuajJbHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

MaTepI/IaJILHO—TeXHI/IquKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!



MynbTUMEINITHBIE CPEICTBA XPAHCHHUS, TIEpeIauy U TIPECTaBICHUS HH()OPMALIUH.

Jlex1noHHAS ayIUTOPHUS: MyJIbTUMEANIHBIC CPEACTBA XPAHCHHUS, TIEpeIaud U
mpeIcTaBICHHs] HHPOpPMAIIHH.

Jlaboparopus pU3NIECKHX OCHOB AJIEKTPOHHUKH: aBTOMAaTU3UPOBAHHOE pabouee
MECTO JIJIsI POCTa YIJIEPOJIHBIX HAHOTPYOOK, MOTYYEHUSI HAHOPA3MEPHOTO ITOPUCTOTO
ATIOMHUHMS. ABTOMaTU3MPOBAaHHASI CUCTEMA Pa3pabOTKU M TECTUPOBAHUS AIEKTPOHHBIX
531 (SN5078

AynuTopuu Ui TPYNIOBEIX U UHAUBUIYATBHBIX KOHCYIbTAIMHA, TEKYIIET0 KOHTPOJIS
Y IPOMEKYTOYHOU aTTECTAIMH: ayIUTOPUU Kaeapbl JIEKTPOHUKH U MUKPOIIIEKTPOHUKH
(ayn. 457,458,459,460).

KommbroTepHslii Ki1acc: nepcoHalbHble KOMITbIOTEPHI ¢ TakeTtoM MS Office, BrIxogom
B VIHTEpHET U C TOCTYIIOM B AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIBHYIO CPEIy
YHUBEPCUTETA.

AyauTopuu JUIsi CaMOCTOSATEIbHON paOOThl: KOMIBIOTEPHBIE KIACChl; YUTAIbHBIC
3aJIbl OMOJIMOTEKH: IIEPCOHATTBHBIC KOMITBIOTEPHI ¢ makeToM MS Office, BbIxomom B
WHTEepHeT U ¢ JOCTYNOM B AJIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPEY
YHUBEpCHUTETA.

[Tomernienue asis XxpaHeHUs: ¥ TPOYUIAKTHIECKOTO O0CTY>KUBAHUS y4eOHOTO
obopynoBanus: Cremiaxu, cedbl 1 XpaHeHHs yaeOHOro 000pynoBanus. THCTpYMEHTHI
JUISL PEMOHTa 000pYTIOBaHUSI.



MpunoxeHune 1
YuyebHo-meTogMuueckoe obecneyeHme camocToAaTeIbHOM PaboTbl obyyarowmxca

[MepevyeHb mem 0419 N0O20MOBKU K CEMUHAPCKUM 3AHAMUAM:

Tema 1. TexHonorna nNpou3BOACTBA W3LEAUN MUKPOINEKTPOHUKU. OCHOBHblE MOHATUA W
onpegeneHus.

1. PazBuTMe TEXHONIOTMN NPON3BOACTBA U3AENNINA SNEKTPOHHOM TEXHUKM.

2. Knaccudumkauma nsgenmii MMKpO3NeKTPOHUKM.

Tema 2. KOHCTPYKUNM 3IN€MEHTOB NONYNPOBOAHUKOBbLIX MUKPOCXEM U MUKPONPOL,ECCOPOB.

1. KOHCTpYKUUM Ha OCHOBE BUNOAAPHbIX TPAH3UCTOPOB.

2. KOHCTPYKLUMKN Ha OCHOBE N0JIEBbIX TPAH3UCTOPOB.

Tema 3. UcxoaHble maTepuanbl U nonypabpuKkatbl ANA NpomM3BOACTBA NOAYNPOBOAHUKOBBIX
WUHTEerpasbHbIX MUKPOCXEM.

1. MOHOKPUCTANNINYECKNIA KPEMHUN.

2. dNUTaKcHasibHble CTPYKTYpbI.

Tema 4. TexHonorms nNpPOM3BOACTBA MNONAYNPOBOAHWMKOBLIX MMKPOCXEM Ha 6MNonApHbIX
TpaH3ucTopax.

1. M3rotoBNeHME MUKPOCXEM Ha OMNOAAPHbLIX TPAH3UCTOPAX C M3ONAUMEN SNEMEHTOB p-N
nepexogamu.

2. W3rotoBneHne MMKpOCXem Ha OMNONAPHbIX TPaAH3UCTOPax C MOJIHOM AM3NEeKTPUYECKON
M3015LMEN INEMEHTOB.

Tema 5. TexHONOrMA Npom3BoACTBa NOAYNPOBOAHMKOBLIX MUKpocxem Ha MM -TpaH3ncTopax.
1. UsrotoBneHne muKkpocxem Ha MUAM-TpaH3UCTOpax C MCNOAb30OBAHUEM ANJAHOMUHUEBBIX
3aTBOpOB.

2. N3rotosneHne mukpocxem Ha MUAM-TpaH3UCTOpPax C MCNOAb30BAaHUEM MOJUKPEMHUEBDLIX
3aTBOpPOB.

Tema 6. MeTogb! BbINOJHEHNA TEXHO/IOTMYECKUX ONepaLmit.

1. Onepauumn pasgeneHunsa NAaCTUH Ha KpUCTaa/bl U NOAJIOMXKEK Ha NnaThbl.

2. Onepauumn nutorpaduu.

3. Onepauunm GopMUPOBAHUA p-rT NEPEXOAO0B B NOAYNPOBOAHMKAX.

4. Onepauun coeanHEHUA MaTepmnanos.

MepeyeHb NPUMEPHbIX TEM AOKNA[0B:
1. HaHoumnpuHTHaa autorpadus.
2. OcobeHHocTn poTonuTorpadpumn B ob6iactn skcTpemanbHoroyabTpadpuoneTa.
3. OcobeHHOCTM TPaH3UCTOPOB, BbIMONHEHHbIX MO TEXHONOMMMU «CNabonerMpoBaHHbIN 3aTBOP»
(LightlyDopedDrain(LDD)).
4. FinFET-TtexHonorus.
5. dnutakcmanbHoe HapalwmBaHMe NoaynpoBoaHNKOB.
6. MESFET-TexHonorus.
7. TexHonornyeckme npobaembl, KOTOpPbIE HYXKHO NPEO0A0IETb HAHOINIEKTPOHMKE.
8. BiCMOS-TexHonorus.
9. OddeKTbl, BbI3BaHHbIE YMEHbLUEHWEM Pa3MepoB BUNONAPHBIX U NONEBLIX TPAH3UCTOPOB.
10. Cnoco6bl popMMPOBaAHMA TOHKMUX NNEHOK HA KPEMHNEBOM NOANONKKE.



11. Mpouecc nony4yeHMA NOAYNPOBOAHUKOBOM NAACTUHBI U3 KPEMHUA U apCeHUAa ranauns.
12. Mpobnembl, BO3HMKAOWME NPU NPUMEHEHUM MPOLECcca MOHHOM MMMNAHTAUMKU U KX
yCTpaHeHue.

13. ®doTopesuncTbl, NPUMeEHAEMbIE B NpoLecce autorpaduu.

14. OcobeHHOCTN NPOM3BOACTBA MACOK Ans auTtorpadum.

15. TexHONOrMA NPON3BOACTBA ONTOINEKTPOHHDIX YCTPOMCTB.

15. TexHonorma MEMS.

16. MNonyyeHne MOHOKPUCTANINYECKOTO KPEeMHUA MeToa0M BecTUreNIbHOM 30HHOM NNABKK.
17. dneKTpOHHO-Ny4eBas anTorpadums.

18. Cnocobbl npegoTepalleHns «3dpdekTa 3awenkmaHua» 8 KMOIM-TexHonorunu.

19. TexHONOrMA NPON3BOACTBA MUKPOCXEM MAMATU.

20. Pa3nnyma B TEXHONOTMM NPOU3BOACTBA MUKPOCXEM MAMATU U IOTUKU.



OueHOYHbIE CPeacTBa 418 NPOBEAEHUA NMPOMEXKYTOUHOM aTTecTauum

a) MnaHupyemble pe3ynbrathbl

NPOMEKYTOUHOI aTTecTauum:

MpunoxeHue 2

obyueHMa W OUEHOYHble cpeacTBa ANA nNpoBeAeHUuA

Kog,
MHAMKaTopa

MHAMKATOP AOCTUXKEHUA
KOMMeTeHLUUmn

OueHouHble cpeacTsa

OMNK-1 CnocobeH MCNo/sb30BaTb MOJIOXKEHWUA, 3aKOHbI

M MeToAbl

MaTeEMATUKKN ONA peweHnA 3a4.au4 MH)KeHepHOﬁ AeATENbHOCTU

€CTECTBEHHbIX HayK ¢

OnkK-1.1

MpumeHseT ¢usnyeckmne
3aKOHbI Z
MaTemaTnyeckme

MeTogbl AN pelleHus
3a/la4 TEOPETUYECKOro U

NPUKNa4HOIO XapaKTepa

MepeyeHb TeopeTUUECKMX BONPOCOB K 3a4eTy:

1. dneKTpoBaKyyMmHble npubopbl.

Cdepa npumeHeHwUs.
TexHOoNormsa U3roToBeHUs.

2. ONTO3/NEeKTPOHHbIE NpPUBOPLI.

Cdepa npumeHeHus.
TexHON0rMsA U3roToBAEHUS.

3. dneKkTpoaKycTnyeckne npmbopsi.

Chepa npumeHeHUA.
TexHONOrMA N3roToBNEHUA.
4. CospemeHHoe

OcHOBHble

OcHOBHble

OcHOBHble

nponssoacTteo

Knaccnoukaums.
npousBoguTeNn.

Knaccnoumkauyms.
npoussoguTenu.

Knaccuoukauyms.
npousBoguTenn.

MHTErpanbHbIX

MUKPOCXeM. KﬂaCCMd)MKaLI,VIFI MHTErpasbHbIX CXeM.

5. OcHOBHble TexHONOrn4yeckme onepaunn
nponssoacTBe MHTErPasibHbIX MUKPOCXEM.

6. Mpouecc nutorpaduu.

npwu

OnK-1.2

Ucnonbsyet 3HaHUA
OUBUKN N MaTEMATUKM
npwm pewweHnm

NPaKTU4YECKUX 3a4au4

MpumepHble NpaKTUUECKUE 3aA4aHUA ANA 3aYeTa:

1. PaccunTaTb CONPOTMB/IEHNE NONYNPOBOAHNUKOBOIO

pe3nctopa. [laHa nNAacTUHA KpPeMHMUs
KOHUEHTPauuen akUenTOpHOM npumecwu
2*10'® cm>. Lob6asnsem

pe3ncTtopa npumumecb n-thna C

p-TMNa ¢
NA

B obnactb Oyayuwero

N

1*10% cm>.

Pasmepsbl L =2 mKkm, w = 0,25 mKm, t = 0,12 mKm.

2. Bo

CKOJIbKO

pas

YBE/TUYUTCA

WMPUHA




Koa
MHAMKATOpa

NHOMKaTOp [0CTUXKEHUN
KomneTeHuMun

OueHouHble cpeacTaa

p-n-nepexofa, CO34aHHOrO  Ha  KPeMHMWeBOW

NA

NOANOXKKe P-TUNA C KOHLEHTpauuen npumecu
2*%10" cm? npuM BeAEHUMW AOHOPHOM NpUMecHU B

KOHLLeHTpaummu Np = 1%10% cm, ecam NpUNoXKUTL
K Hemy obpaTHoe HanpsakeHue senmunHol 0,8 B (no
CpaBHEHUO ¢

p-nN-nepexoAom K KOTOPOMY He

NpPUNOXKeHO HanpﬂmeHme).

3. HaliTu 3HauyeHne CconpoOTUBAEHUA NPUBEAEHHbIX
OBYyX
nernposaHua, ecam W = 10 MKM, a noBepxHOCTHOe

PE3NCTOpPOSs, BbINOJ/IHEHHbIX MeToa0omM

conpoTtusieHune pasHo 1 KOm/o.
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L= A

B — B cross section

MK-1 CnocobeH pa3pabaTbiBaTb CTPYKTYPHbIE U QYHKLMOHAbHbIE CXEMbI 3/IEKTPOHHbIX CUCTEM

M KOMNNEKCOB, NPUHLUUNNA/IbHbLIX CXEM yCTpOVICTB C ncnonb3oBaHMeM Cpeacts KOMMNbOTEPHOTO

NPOEKTUPOBaAHUA,

nposeaeHnem

obocHoBaHMEM NPUHUMAEMDbIX peUJeHMVI

NPOEKTHbIX

pacyeTos n TEXHUKO-3KOHOMUNYECKUM

MK-1.1

PaspabaTbiBaeT

3CKU3HbIM MPOEKT,
BK/IHOYAIOLLNIA: BblbOp
CTPYKTYpHOM CXembl
3N1EKTPOHHOTO

YCTPOMCTBA UM CUCTEMDI
nyTeM  COMOCTaB/E€HUA
Pa3NIMYHbIX BAapMAHTOB M
nx

OUEHKHN C TOYKMHK

3peHnAa  TEXHUYECKUX ¢

MNepeyeHb TeOpeTUYECKMUX BOMPOCOB K 3a4eTy:

7. Npouecc anddysnm npumecein B NONYNPOBOAHMK.
8. MNpougecc MOHHON UMNAAHTALUMN.

9. Tlpouecc TpaBneHus.

10.

onepaumii, HeobXxoAMMbIX A5 NOYYEHUA CTPYKTYpPbI

NocnepoBaTenbHOCTb TEXHO/TIOTNYECKUX

6unonspHoOro TpaH3ucTopa.
11.

onepaumii, He0bX0AUMbIX AN MONYYEHUA CTPYKTYPbI

NocnepoBaTenbHOCTb TEXHONTOIMYECKUX

nonesoro TpaH3ncCTopa.




Koa
MHAMKATOpa

NHOMKaTOp [0CTUXKEHUN
KomneTeHuMun

OueHouHble cpeacTaa

3KOHOMMYECKMUX
TpeboBaHuii;
paccynTbiBaeT BCE
HeobxoaMmble
noKasaTeNiM CTPYKTYpPHOM
CXEMbl 3NEKTPOHHOTO

YCTPOMCTBA UK

12. M3rotoBneHMe MMUKpPOCXem Ha bunonapHbix

TpaH3UCTOpax C  W30AAUMEN  SNEeMEHTOB  p-n1
nepexogamu.
13. W3rotoBneHMe MMUKpPOCXeM Ha BUNoNApPHbIX

TpaH3ncTopax o noaHOWM ANINEeKTPpUYeCcKom
nsonaumen 3NeMeHTOoB.
14. N3rotoBneHune MUKPOCXEM Ha
MAM-TpaH3ncTopax C MUCNONb30BaHUEM
aNNIOMUHUEBDIX 3aTBOPOB.
15. N3roTtoBneHune MUKpPOCXEM Ha
MAM-TpaH3ncTopax o MCNONb30BaHNEM
NOIMKPEMHMEBBIX 3aTBOPOB.

16. UcxoaHble matepuanbl n nonydabpukatbl ana
Npou3BOACTBA MOJYNPOBOAHUKOBbLIX WHTErpasibHbIX
MUKpocxeM. MOHOKPUCTAaNINYECKUIA KPEMHWIA.

17. UcxogHble maTtepuanbl u nonydabpukatbl ana
Npoun3BoACTBA NOAYNPOBOAHMKOBBIX MHTErpanbHbIX
MUKpOCXeM. dNUTaKCMaNbHble CTPYKTYpbI.

18. KoOHCTpyKumm snemeHTOB MNOAYNPOBOAHUKOBbIX
MUKPOCXEM W  MUKPOMPOLLECCOPOB Ha OCHOBEe
H6MNONAPHBIX TPAH3UCTOPOB.

19. KOHCTpYKUMM 3/71€MeHTOB NOJIyNnpoOBOAHMKOBbIX
MMUKPOCXEM M MUKPOMPOLLECCOPOB HA OCHOBEe
NONeBbIX TPAH3UCTOPOB.

18. Pa3paboTKa 3CKU3HOro MNPOEKTa 3NEKTPOHHOrO

YyCTpOWMCTBaA.

MK-1.2

Mpoussognt
TEXHUKO-3KOHOMUYECKoe
060CHOBaHWE MPUHATOrO
peweHns Cc pacyeTamu
cebecToumocTu
YCTPOMCTBA M CTOMMOCTU
ero aKcnayaTauuu;
CpaBHMBAET C aHa/ioraMum
no
TEXHUKO-3KOHOMMUYECKUM

XapPaKTEPUCTUKAM

CTyaeHT usyyaet

npoueaypy
TEXHUKO-3KOHOMMYECKOro 060CHOBaHMA MpOeKTa Mo
pa3paboTKe 3NEKTPOHHOro NOAYNPOBOAHUKOBOIO
YCTPOICTBA U NPUMEHAET MOyYeHHble 3HAHMA MpPU

BbINOJIHEHUM pacyeTHO-rpadryecKmx pabor.

anMEprle npakTn4YeCcKkne 3agaHnAa gna 3savdeTa:

4. HaliTM Be/NWYMHY 3aMaceHHoro 3apAga W
KONMYeCTBO 3/1eKTpOHOB Ha MOI-KoHAeHcaTope ¢
naowagblo 4 MKkm® AnA ABYX C/nyyaes: a) ecau
NCNONb3yeEMbIN  AUINEKTPUK — ANOKCUA, KpPemHuA
TonwmHo 10 Hm, 6) Ta,0s TOAWMHOM 5 HM.

MpunoxeHHoe HanpseHue pns oboux cayyaes




Koa
MHAMKATOpa

NHOMKaTOp [0CTUXKEHUN
KomneTeHuMun

OueHoYHble cpeacTBa

pasHo 5 B.

5. Kakon paguyc WHTErpanbHOM CNupanbHOM
WHOYKTUBHOCTU Heobxoamm ana nonydvenusa L = 10
HIH, ecan Yncno BUTKOB paBHoO 207

6. Kakoe maKkcMmanbHoe HanpaxKeHue 3aTBOP-UCTOK
MOXeT Bblaepatb MOI-TpaH3MCTOP C TOJIWMHOM
NnoA3aTBOPHOro OKcMAa 5 HM, ecan HanpsxKeHue
npoboa AMoOKcHAa KpemMHus coctasnisetr 8 MB/cm u
HanpAXKeHne NoAJIOXKKU PAaBHO HYO.

7. Kakoe KOAN4ecTBO nepevyncneHHbIxX
TEXHO/IOTMYECKMX NpoueccoB 6Obl10 MCMONb30BAHO
npM  CO34aHMM  JAHHOTO  TpaHsuctopa  (go
BbINOJIHEHUA MeTaNN3aumnK):

Si0,

P nopnoxka

3NHUTAKCHaNbHbIW CNOK P 6asa

n’ amuTTe +
P N’ KonnexkTop

n" cKpbITbIA cnoi

HaHeceHue/ocaxaeHne NAeHKU MmaTepuana

pas.

dnuTakcuanbHoe  BblpalUBaHUE CNOA  KPemMHUsA
pas.

OKucnenune pas.

doTtonutorpadpus pas.

TpasneHune pas.

JlernposBaHune pas.

8. Mpusegute nocnenoBaTesIbHOCTb
TEXHOJIOTMYECKMX LAroB (C PUCYHKOM ANA Kaxporo
wara), Mcnonb3yemblXx NPU CO34AHUU CNeayloLLero
YyCTpPOWMCTBA.

[Awokcug, MoAvKpUCTanAMUyecKuii
KpEMHUA p-glass HuTpu, kpemina KpeMHwit Al

iy
/}_1 — |\ — \—kI;’

it p-KapmaH n-KapmaH

IMUTaKCHANbHBIA CNoW




Koa UHOMKaTop AOCTUNKEHMA

OueHouHble cpeacTaa
MHOMKaTopa |KomMeTeHuuu

9. Haiitn AnmMtenbHOCTb NpoLecca NONyYeHUA NAEHKK
SiO, TonwmHOM t,x = 0,4 MKM Ha KpemHMeBOM
nnactuHe tMna 111 npu OKUCAEHUM BO BAAXKHOM WU
CyXom (ofHa 4yeTBepTb 0bLEr0 BPEMEHMU) KUcnopose
npu Temnepatype T = 1100 °C, nonaras, YTo NAeHKa
pacTeT no napaboanyeckomy 3aKoHy

tor’ = Bt U HaYaNbHAA TONLLMHA OKCUAHOMN NAEHKM Ha
nnactmHe to, = 0. Hacko/nbKo uM3MeHUTCA obulee
Bpema OKWUCAEeHUA, ecnn TemnepaTypy NOBbICUTbL Ha
100 °C?

10. Ocyuwectenserca auddysma 6opa (B) B KpemHumn
B TeuyeHue 1 yaca npu Temnepartype 1000 °C, npwm
3TOM KOHLEHTPaLMs Ha noBepxHocTM pasHa 10%°
cm™. Onn CNy4an «MOCTOAHHOTO MCTOYHMKA» HANTH
Qr(t) wn rpaguMeHT  KoHueHTpauum dC/dx vy
nogepxHoctm (x = 0) u B TOM MecTe, rge
KOHUEHTpauna LOCTUTHET BeJ/INYMHbI 10 om.
KoadpoduuueHt anddysum 6opa npu TemnepaType
1000 °C coctasnset 2-10* cm?/cex.

11. Onpepenntb Bpems BO34ENCTBMA MyYyKa MOHOB C
naoTHocTtblo TOoka 0,1 MA/CM2 ANA  nonyyvyeHuma
JIernpoBaHHoOro cnoAa TonuwmHol d = 100 Hm co
cpefAHelt  KOHLUeHTpauuen 10° em>. KpaTHocTb
MOHM3aumMm pasHa 1.

12. MoxHo nmn obpabaTbiBaTb NAACTUHbLI ANAMETPOM
200 mm 1 300 mm B YCTAHOBKe A1 HaHeCeHMA CNnosA
MaTepunana BakKyyMHbIM TEPMUYECKUM HaMblIEHNEM,
€C/IN  paccToAHMEe OT MNOBEPXHOCTHOrO MCTOYHMKA
(pacnnaBa) 4o nnacTuHbl cocTaBnAeT 1 M U HyXHO
NONYyYUTb OAHOPOAHOCTb TOJIWLMHbBI  MAEHKM Ha
ypoBHe 0,5%7?

6) TMopAaaoK npoBeAeHMA NPOMEXKYTOUHOM aTTecTauum, NOoKasaTe/IM U  KpuUtepuu
OLLeHUBaHUA:

MpomeKyTouyHaa aTTectaums no  AaucumnianmHe «OCHOBbl  TEXHOJIOTUM  INIEKTPOHHOM
KOMMOHEHTHOM 6a3sbl» BKAKOYAET TEOPETUYECKME BOMPOCHI, MO3BOAKOWME OLEHUTb YPOBEHb
YCBOEHMA 0byyaloWwmmMmmnca 3HaHuM, U NpakTUYeCKne 3a4aHusA, BbiABAAIOWME OLLEHUTb CTEMEHb




chOpMUPOBAHHOCTU YMEHUIM N BNafeHUN, NPoBoAUTCA B pOopMe 3a4eTa C OLEeHKOM. 3a4eT no
AAHHOM AMCUMNANHE NPOBOANUTCA B MMCbMEHHOMN dpopme.

MoKasaTtenun n KpUTepuM oL,eHNBAHUA 3a4eTa C OL,eHKOM:

— Ha OUueHKy «otamuyHo» (5 6annos) — obyyatowmiica LEMOHCTPUPYET BbICOKMIA YPOBEHb
CPOPMMPOBAHHOCTM KOMMETEHLUNIN, BCECTOPOHHEE, cUCTeMaTU4yeckoe W rnyboKoe 3HaHue
y4yebHOro matepuana, cBob6ogHO BbINONHAET MPaKTUYECKMe 3agaHuA, cBobogHO onepupyeT
3HAHUAMMU, YMEHUAMM, MPUMEHAET UX B CUTYaLMAX NOBbILLIEHHOW CIOXKHOCTH.

— Ha OUeHKy «xopowo» (4 6anna) — obyyalowmmnca AeMOHCTPUPYET CpeaHUA YPOBEHb
CPOPMMPOBAHHOCTM KOMMETEHLUMMN: OCHOBHblE 3HAHWA, YMEHWA OCBOEHbl, HO AOMyCKaloTCA
He3HauuTeNbHble OWWOKKM, HETOYHOCTM, 3aTPYLAHEHUS NPU  aHANIUTUYECKMX Onepauusx,
nepeHoce 3HaHUM U YMEHUWN Ha HOBble, HECTaHAAPTHbIE CUTyaLUUMN.

— Ha OLEHKy «yaoBneTBoputenbHo» (3 6anna) — obyyaroWmincs AeMOHCTPUPYEeT NOpPOorosbii
ypoBeHb CHOPMUPOBAHHOCTM KOMMETEHLMI: B XO4€ KOHTPO/IbHbIX MEPONPUATUI A0MNyCKatoTCA
OWKNOKKM, NPOABNAAETCA OTCYTCTBME OTAE/NbHbIX 3HAaHWW, YMEHWI, HaBblKkoB, Oby4atowmincs
NCNbITbIBAET 3HAYMUTE/IbHbIE 3aTPYAHEHMA MPU ONEPUPOBAHUN 3HAHUAMMU U YMEHUAMMU MPU UX
nepeHoce Ha HOBble CUTYaLMW.

— Ha OUEHKY «HeyaoBneTBopUTENnbHO» (2 6anna) — obyyatowminca 4eMOHCTPUPYET 3HAHMA He
bonee 20% TeopeTUMYECKOro maTepuana, AOMYCKaeT CyWeCTBEHHble OLWWOKM, He MOXKeT
NMoKasaTb NHTENNEKTYa iIbHble HABbIKM peLleHMA NPOCTbIX 334au.

— Ha OLEHKY «HeyaoBaeTBopuTtenbHo» (1 6ann) — obyyalowmiica He MOXKeT NOoKasaTb 3HaAHUS
Ha ypOBHe BOCNpou3BeseHMA U 0b6bACHEeHMA WHOOPMALMKW, HEe MOXKeT MNOKa3aTb
WHTEeNNEeKTya ibHble HaBbIKM peLleHMA NPOCTbIX 334au.



