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1 HOEJHU U 3AJAYUN JTUCHUIIJIMHBbI
1.1 eau AMCHUNJIMHBI:
dopMUpOBAaHUE CUCTEMBbI 3HAHUW M yYMEHUH B O0JACTH ApXUTEKTYpbl U
TE€XHOJIOTUU ITPOU3BOACTBA UHTETPAIBHBIX MUKPOCXEM IIAMSTH.

1.23axauu ocBOeHUS TUCHUILINHBI.

— U3y4YEeHHE BBINOJHEHUA COOpPKM M KopmycupoBaHus 2.5D uHTerpaibHbIX
mukpocxeM NAND namstu; pa3paOoTKu MOONEpaMOHHOTO MapuIpyTa M3roTOB-
nenus 2.5D unrerpanbubix cxeM NAND namsaru; ymenue BbIOMpaTh U ONTUMHU3H-
pOBaTh TEXHOJIOTMYECKUE PEKUMBI BBIMOJHEHUS ONEpaluii COOPKU U KOPITyCUPO-
BaHus 2.5D unrerpanbubix cxeM NAND nawmsity;

— OCYIIECTBIISITh KOHTPOJIb ONEepaluil Ha y4yacTke COOPKH M KOPIYCHUPOBAHUS
MukpocxeM 2.5D wuHTerpanuu; 3amnoiHsATh CTaHAApTHbIE (OPMBI MapIIPYTHBIX
JIUCTOB B COOTBETCTBUU C YCTAHOBJIECHHBIMU PETJIaMEHTaMU; ONPEACIIATh MOPSIOK,
U BUJ] TEXHOJIOTMUECKUX onepamuil u3rorosiaeHus 2.5D uHTerpaqbHbIX cXeM;

— 3HATh MPHUEMBbI pa0OTHI HA TEXHOJIOTHUYECKOM 000pYI0BaHUU COOPKU U KOP-
nycupoBanus 2.5D unrerpanbabix cxeM NAND mamsitu; TpeGoBaHus K MaTtepu-
ANbHO-TEXHUYECKOMY 00ECIEYEHUIO TEXHOJIOTHYECKOr0 Y4acTKa KOPIyCUPOBAHUS
mukpocxeM 2.5D unrterpamnuu; apxutektypy Mukpocxem 2.5D u 3D unrerpaiuu;
METO/Ibl TECTUPOBAHUS, UCTIBITAHUM, KOHTPOJISI U OTOPAKOBKHU Ha TEXHOJIOTMYECKUX
ornepanusix COOpKH U KOPIyCUPOBAHUS HHTETPAIbHBIX CXEM; MpaBUiIa 0pOpMIICHHUS
TEXHOJIOTUYECKON TOKYMEHTAllUU; TEXHOJIOIMUECKHUE NapaMeTpsl olepanuil u3ro-
TOBJICHUS 2.5D UHTErpaIbHBIX CXEM.

2 MECTO JUCIHUIIVIMHBI B CTPYKTYPE OIIOII
Huctumunaa «Pa3paboTka ¥ NMPOU3BOICTBO HHTETPATBHBIX MHUKPOCXEM
naMsTH» OTHOCUTCS K (aKyJIbTaTHBaM.

3 HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHMA 11O
JUCHUITJIMHE

IIpomecc wm3ydeHuss AUCHUIUIMHBI «Pa3paboTka W TMPOM3BOJCTBO HHTE-
I'PAJIbHBIX MHKPOCXEM IMaMSATH» HampaBjieH Ha (HOPMUPOBAHHUE CICAYIOIIUX KOM-
METCHIINMN:

IIK-2 — CriocoOeH BBIMOJIHATh IMPOCKTUPOBAHUE PATHOIICKTPOHHBIX YCT-
POWCTB B COOTBETCTBHM C TEXHUYECKUM 33JIAHUEM C HCIIOJIb30BAHUEM CPEJICTB aB-
TOMATU3alNU IPOCKTUPOBAHUS

Pe3yabTaThl 00yueHHsl, XapaKTepU3ywIimne

KoMmnerenunus
chopMHUPOBAHHOCTH KOMIIETCHIIUH

T1K-2 3HaTh apxXuTeKTypy mukpocxem 2.5D m 3D wmHTerpammu; TpeGoBaHUS K
MaTepUaJbHO-TEXHUUECKOMY OOCSCIEYeHHI0 TEXHOJIOTMYECKOro YydacTKa
KOpITyCHpOBaHUs MHUKpocxeM 2.5D wHTerpamum; mpaBmia O(GOpPMIICHHS
TEXHOJIOTMYECKON JOKYMEHTAIIMH; TEXHOJIOTHIECKHE ITapaMeTphl Oeparuii
m3roroBieHns 2.5D MHTETpambHBIX CXeM

YMETh OMpENeNsATh MOPSIOK M BHJ TEXHOJOTMYECKUX ONEepaIii N3rOTOB-
nenust 2.5D mHTErpansbpHBIX CXeM; 3alloNHATh CTaHIAPTHBIE (OPMBI Map-




IIPYTHBIX JHCTOB B COOTBETCTBHU C YCTAHOBJIEHHBIMU pETIaMEHTAMU;
BBIOMpAaTh M ONTHMH3MPOBATH TEXHOJIIOTHYECKUE PEXHMBI BBIITOIHEHUS
ornepanyii cOOpKH 1 KOPITYCHPOBaHHMS

BJIaACTb METOJaMU TCCTUPOBAHUA, HCHLITaHHﬁ, KOHTPOJIA U 0T6paKOBKI/I Ha
TCXHOJIOTUYCCKUX OIICpalndax C60pKI/I U KOpIIYCHUPOBAHUA HWHTCTPAJIBbHBIX
CXEM

4 OBBEM JUCHUIIJINHBI
OO6mast TpyJ0eMKOCTh JUCHUIUIMHBI «Pa3paboTka W MpPOW3BOJACTBO HHTE-
IPAJIbHBIX MUKPOCXEM MaMsTH» COCTABISACT 2 3a4ETHBIC €IMHUIIBI.
Pacnpenenenue Tpy10eMKOCTU TUCIUIUIMHBI TIO BUAAM 3aHSATUN
Ounas ¢gopma o0yyeHust

. Bcero CemecTpsl
Bunpl yuebHoit paboTh HACOB 5
AyIuTOpHbBIE 3aHATHS (BCEro) 36 36
B ToMm uncrne:
Jlexkimn 18 18
[Ipaktuueckue 3anstus (I113) 18 18
Jlaboparopusie padoTsl (JIP)
CamocTosiTeqibHasi paboTa 36 36
Kypcosas (npoekt) padota
KonTponshas pabora
Buibl npomeXyTOYHOM aTTecTaluu — 3a4eT + +
OO61mast Tpy10€MKOCTb 3aqq.a§1.l. 79 79
2 2
3ao04yHas popma o0yueHUs
. Bcero CemecTpsl
Bunpl yuebHOM paboThI HACOR 5
AyAUTOpPHBIE 3aHATHS (BCEro) 4 4
B Tom uncne:
Jlekuun 2 2
ITpaktrueckue 3anstus (113) 2 2
Jlabopatopusie pabots (JIP)
CamocrosiTesqibHasi paborTa 64 64
Bubl mpoMeXyTOYHOM aTTeCTaluu — 3a4€T 4 4
OO6mmas Tpy10€MKOCTh qac 79 79
savel| o 9

5 COAEPKAHUME JNCIUIIJINHBI
5.1 Copepxkanmne pa3ieoB IHCHMIUIMHBI U paclpelejieHHe TPylo0eM-




KOCTH 10 BHUAAM 3aHATHH

o4Hasi popma o0yyeHHs

No i/m HaumenoBanue Tembl ConeprkaHue pasznena Jlexn I;IEEK CPC BSIZFCO’
1 |Anamus KOHCTPYKTUBHBIX | KOHCTpYKTHBHBIE 0COOEHHOCTH
Hoctel 3D UC 3DUC. OcoOeHHOCTH TEXHOIOTHH 9 9 4 8
MEIHOH MeEeTalIN3all KPEMHUEBBIX
nC
2 |Texnomorust  QopmupoBanus|PopMuUpoBaHHE TIIYOOKHX OTBEPCTHI
NepeMBbIYeK uepe3 KPeMHUI B KpeMHHUH. MeTonbl ocaxaeHus Tu-
JJIEKTPUYECKUX U METANIMYECKUX 2 2 4 8
CJI0EB. 3aroiHeHHE TIIYOOKUX OTBEp-
CTHI MeJbIO
3 |Texnomorust yroHeHus: KpeM-|OcoOEHHOCTM MeXaHHWYecKoi o0pa-
HHUEBBIX KPEMHHEBBIX IUIACTHUH|OOTKH KPEMHUSI. Xumu-
U IJIaHapU3alys CTPYKTYPHI KO-MEXaHUYeCKoe MOTHPOBAaHUE ) ) 4 8
KpeMHHUS.  XUMHKO—MEXaHUYECKOe
MONMPOBaHUE Menu. TecTupoBaHUE
MepeMBbIYEK Yepe3 KPeMHUIt
4 |Texunonmorust ¢uun-yun MoH-|DopMUpOBaHNE MAaTPUYHON CTPYK-
Taxa TYpbl BBIBOAIOB Uil (JIMI-YHMIT MOH-
Taka. IlnasmMeHHast axkTuUBamus I10- 9 2 4 8
BEPXHOCTEW TPH (QIMI-YMIT MOHTaXE.
Cu-Sn MHTEPMETAJUTMIECKOe
coenuHenue s 3D unTErpanun
5 |Texnonorus IIPOBOJIOYHOIO| YIbTpa3BykoBas maika. TepMOKOM-
MOHTa)a IIpecCHOHHAasl maiika. TepmMo3ByKOBasl 2 2 4 8
naika
6 |Texnomorus coelMHEHUs | MeTobl  COEMHEHHM KPEMHHUEBBIX
KPEMHHUEBBIX uia-| miactus/kpucraiuioB. 3D mexcoenu-
CTHH/KPHUCTAJIIOB HEHHUsl C HCIOJIb30BaHUEM HHTEPIIO-
3epa 2 2 | 4 8
TexHonoruss mNaiku OIUIABJICHUEM.
TexHomoruss coequHEHUs KpeMHHUeE-
BBIX KPHCTAJUIOB C HCIOJIb30BAHUEM
MEIHBIX CTOJIONKOB
7 |Texnonorust kopnycupoBanus|Pe3ka riacTuH Ha KpucTayuibl. Buabl
MHOTOBBIBOJHBIX MHKpPOMOAY-|koprycoB. TexHomoruss Kopiycupo- 2 2 4 8
e Banus 3DUC
8 |Onrumuzamus — TexHoiorumye-[CToxXacTHUecKHe CHCTEMBI U UX 0CO-
CKHX TIPOLIECCOB CTaTUCTH4E-|OCHHOCTH. [IpHHIMIIBI MOCTPOECHUS U
CKMMH METO/IaMH HHTEpNpETaluy MaTeMaTH4eCKUX 9 9 4 8
MoZIeNell  CTOXaCTHYECKHX CHCTEM.
OCHOBHBIE WJE€M U METOIBl CTAaTH-
CTUYECKOTO IIIAHUPOBAHUS
9 |YmpaBieHue KadecTBOM Ipo-|(CTaTHCTHUECKHE METOBI YIIPABICHUS
DYKIAN Ka4yeCTBOM TPOAYKIMH. AHaIN3 H 9 9 4 8
KOHTPOIIb ~ TIPOIIECCOB  CTaTUCTUYE-
CKMMH METOIaMH
Hroro 18 18 36 72
3a04Has popma 00yyeHuUs
Ne /i HaumenoBanue TeMbl Conepxanue paszena Jlekiy I;IEEK CPC B:ZEO’
1  |Aramms KOHCTPYKTUBHBIX | KOHCTpYKTHBHBIE 0COOEHHOCTH
Hocrei#t 3D UC 3DUC. OcoOeHHOCTH TEXHOIOTHUU ) ) 4 8
MEIHON MeTali3anui KPEeMHHUEBBIX
ncC
2 |Texuomoruss  ¢opmupoBanusi|PopMupoBaHie TITYOOKHX OTBEPCTHIA
TIepeMbIueK depe3 KpeMHUH B KpeMHHH. MeTOabl OCa>KACHHS - ) ) 4 8

JNEKTPHUYECKIX ¥ METAJUTMYCCKHUX
c0€B. 3amojgHeHHe TIYOOKHX OTBEp-




CTHI MEIbIO

3 TexHomorus YTOHCHUSA KpEM-

OcCoOCHHOCTH MeXaHW4YecKoi o0pa-

HHUEBBIX KPEMHHEBBIX ILTACTHH|OOTKH KpEMHHSL. Xumu-
U IUTAaHApU3alusl CTPYKTYPBl  |KO-MEXaHHUYECKOe MIOJIUPOBAHUE ) ) 4 8
KpeMHHA. XMMHKO—MEXaHUUYECKOe
MOJMpOBaHUE Meau. TecTupoBaHue
NepeMBbIYEK Yepe3 KPeMHUIT
4 |TexHomorus ¢uun-yun MoH-|MDopMHUpOBaHHE MaTPUYHONW CTPYK-
Taxxa TYpbl BBIBOJIOB IS ()JIMI-YHUIT MOH-
taxa. [lnasmeHHas akTuBauus IO- 9 2 4 8
BEPXHOCTEH MpH (HIINI-YHUIT MOHTaXE.
Cu-Sn HUHTEPMETAJINYECKOe
coenuHenue s 3D unTerpanmu
5 |TexHomorus IIPOBOJIOYHOTO| YIIbTpa3ByKoBasl maika. TepMOKOM-
MOHTaKa NpeccroHHas maiika. Tepmo3BykoBas 2 2 4 8
naiika
6 |TexHomorus coequHeHus [MeToapl COeTMHEHUS KpPEeMHHEBBIX
KpPEMHHEBBIX a-|mwiactue/kpucramios. 3D mexco-
CTHUH/KPHUCTAIIJIOB €IMHEHHUsI C HCIIOb30BaHUEM HH-
Tepro3epa 9 9 4 8
TexHomorus malKu OIUIaBJICHHUEM.
TexHOMOrUs COEOMHEHUS KpEeMHHUe-
BBIX KPHCTAJIJIOB C UCIONb30BaHUEM
MEIHBIX CTOJIONKOB
7 |Texuomorus kopmycupoBaHus|Pe3ka miacTuH Ha KpUCTAUIbL. BHUbI
MHOTOBBIBOJHBIX MHUKPOMOJY-|KOPILYCOB. TEXHOJIOTHsS KOpIIyCHpO- 2 2 4 8
JIen Banus 3DUC
8 |Ontummzanust  TexHonorude-|CToxacTHYECKHe CHCTEMBI M MX OCO-
CKUX TPOILIECCOB CTaTUCTHYE-|0eHHOCTH. [IpHUHIUIBI MOCTPOCHUS U
CKUMH METOAAMU HHTEpIpETaLiH MaTEMaTUYECKUX 2 2 2 6
MOJEINEH CTOXAaCTUYECKUX CHCTEM.
OCHOBHBIE HJIEM M METOIbl CTaTH-
CTHYECKOT0 TUNITAHUPOBAHUS
9 |YmpaBnenne kadecTBOM mpo-|CTaTHCTHUECKUE METOMBI YIIPABICHUS
LyKLIUU Ka4yeCTBOM TNPOAYKIMH. AHAIN3 HU 2 2 2 6
KOHTPOJIb  IIPOLECCOB  CTATUCTHYE-
CKUMH METOAAMHU
Hroro 18 18 32 68

5.2 Ilepeyensn 1a60paTOPHBIX padoT
He npenycMoTpeHbl yueOHBIM IIIAHOM

6 IPUMEPHAS TEMATHUKA KYPCOBBIX ITIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBeTcTBUU C y4eOHBIM IUTAHOM OCBOCHHE IUCHUILIUHBI HE TIPEIy-
CMaTPHUBAET BBIMOJIHEHUE KYPCOBOTO MPOEKTa (pab0Thl) MIIM KOHTPOJIbHON PaOOTHI.

7/ OHEHOYHBIE MATEPHUAJIBI JJIS ITPOBEAEHUSA ITPOMEXY-
TOYHOM ATTECTALIMU OBYYAIOIUXCS MO JUCHUIIJIMHE

7.1 Onucanue noxkasaresieid 1 KpUTepUeB OLIEHNBAHUS KOMIIETEHIMI HA

Pa3IMYHBIX 3Tanax uX GOPMUPOBAHHSA, ONTUCAHHE LKA OLEHUBAHUS
7.1.1 DTan Tekymero KOHTpOoJif

Pe3ynbTaThl TEKyIIEro KOHTPOJS 3HAHUM W MEKCECCMOHHOW aTTEeCTalluu

OLCHUBAIOTCA I10 CJIGI[YIOIHCﬁ CHCTCMC:




«aTTCCTOBAH»,
«HEC aTTCCTOBAH».

PesynbraTnl 00y4eHus1, Xapak-

Kommne- TepHU3yloIme Kpurepun
PH3YIOII purep ATTecTOBaH He aTTecroBan
TeHIHSA c¢()opMHPOBAHHOCTH KOMIIE- OLeHHUBaHHA
TEeHIUH
TIK-2 3HATh apXUTEKTYpy MuKpocxem 2.5D|OtBerbl Ha Teope-|Breimonnenne pabor B cpok,|HeBbimonHenne

n 3D wuHTerpamum; TpeOOBaHMSI K
MaTepuaIbHO-TEXHIYECKOMY  obec-
TIEYCHUIO TEXHOJIOTHYECKOTO yJacTKa
KOpPITyCHpOBaHUS MHKpocxeM 2.5D
HWHTETpaIK; TpaBwia ohopMIeHHS
TEXHOJIOTHIECKOH JIOKYMECHTAIINY;
TEXHOJIOTHYECKHEe TapaMeTphl  OIle-
parmii  m3roroBieHus 2.5D wmHTE-
TPATBEHBIX CXEM

TUYECKUE BOIPOCHI
IIpU YCTHOM OIIpOCe
Ha  IPAKTUYECKOM
3aHATUM.

NpeTyCMOTPEHHBIH B pabo-

HUX Iporpammax

paboT B CpoK, Tpe-
JlyCMOTPEHHBIH B
pabounx Tporpam-
Max

YMEThb OIpPENeNATh MOPSAOK U BUJ
TEXHOJIOTMYECKUX ONepaluil Hu3ro-
ToBieHHs 2.5D WHTerpanbHBIX CXeMm;

Brimonaenne
JIUBHTYATEHBIX
3aJJaHUii B COOTBET-

HH-

Brimonaenne pabot B Cpok,
NpeIyCMOTPEHHbIH B pabo-

HuX Iporpammax

Hesbinonnenue
paboT B CpoK, Tpe-
JyCMOTPEHHBIH B

3alONHATE  CTaHIApTHBIE  (DOPMBI|CTBHH C TPOEKTHBI- pabounx Tporpam-
MapIIPyTHBIX JIUCTOB B COOTBETCTBUU|MU HOPMAMH, Orpa- Max

C YCTaHOBJIEHHBIMU periaMeHTamy;|HudenusiMu 1 ECT/]

BEIOMPATh M ONTHMI3HUPOBATH TEXHO-

JIOTMYECKHE PEXHMMBl  BBITOIHEHUS

orepanuii COOPKH ¥ KOPITyCHPOBAHUSI

BJIaJeTh  HAaBBIKAMH  cocTaBiieHWs | Boicoknit  ypoBeHs|BrimonHenue pabor B cpok, |HeBbimonneHne

TEXHOJIOTMYECKUX KapT M 3aIlOIHEHHs
MapIIPYTHBIX JIUCTOB IS COMPOBOX-
JIeHUs. TEXHOJIOTMYECKOro Ipolecca
cOopku u kopmycupoBanust 2.5D uH-
terpanbHbix MukpocxeM NAND ma-
MSATH

CaMOCTOSTEIIBHOCTH
IpU  BBIIOJIHEHUH
3aJIaHMi.

HpeNyCMOTPeHHbIH B pabo-

YHUX IporpamMmax

paboT B CpoK, mpe-
JTyCMOTPEHHBIH B
pabouux mporpam-
Max

7.1.2 JTan npoMe;KyTOYHOr0 KOHTPOJIsI 3HAHUI
Pe3ynpTaThl MPOMEKYTOUHOTO KOHTPOJISI 3HAHUH OIEHUBAIOTCS B 6 cemecTpe
JUTSL OYHOM U 3a04HOM POPMBI O0yUEHHUS 110 CUCTEME:
«3a4TEHO»
«HE 3a4TECHO»

Komne-
TEHIHS

Pe3yabrarhl 00y4yeHusi, Xapak-
Tepu3ylolue
c(OpMHPOBAHHOCTH KOMIIETEH-
HHH

Kpurepun
OLleHUBAHUS

3auTeHo

He 3auTeHo

IK-2

3HATh APXUTEKTYPY MHUKPOCXEM
2.5D u 3D wunTerpauuu; Tpe-
OoBaHHs K MaTepuab-
HO-TEXHHYECKOMY  obecrede-
HHUIO TEXHOJIOTMYECKOTO Yy4a-
CTKa KOPIIYCUPOBaHHS MHKPO-
cxeM 2.5D wuHTerpammu; mpa-
Buiia OQOPMIICHUS TEXHOJIOTHU-
YECKOH JOKYMEHTAlluW; TeX-
HOJIOTHYECKHE rapameTpbl
omepaiuii u3rorosienust 2.5D
HHTETPaJIbHbIX CXEM

Tect

Beinonnenue Tecta Ha

70-100%

BeinonHenue MmeHee
70%

YMETb OCYIIECTBIATh KOHTPOJIb
orepanuii Ha y4acTke cOOpKU U
KOPITyCUPOBaHUS ~ MHKPOCXEM
2.5D wuHTerpaiyu; 3amnoiHsITh
craHmapTaele  (OpPMBI  Map-
LIPYTHBIX JINCTOB B COOTBET-
CTBUHM C YCTaHOBJICHHBIMHU per-
JaMEHTaMH; OIpeAeNsTh Oo-
PSIOK M BHJL TEXHOJOTHYECKUX
omepaiuii u3rorosieHust 2.5D
HHTETpaJIbHBIX CXeM; BBIOMpATh
U ONTHMH3HPOBATH TEXHOJO-

Pemenne
CTaHIAPTHBIX
NPaKTHIECKHX 3a1au

IIponemoHncTpHrpoBaH Bep-
HBIN XOJ] pelIeHHs B 00Ib-

IIUHCTBEC 3a1a4

3amauu He peleHbl




TUYECKUE PEXUMBI BBIIIOJIHE-
HUS omeparyii cOOpKH U KOp-

ITyCHPOBAHUS
BIIaJIeTh NpHeMaMu paboTsl Ha|Pemenue mpu- ITponemoHcTpHpOBaH Bep- | 3amadu He PEIICHBI
TEXHOJIOTHIECKOM  000pyIo-|KIaaHbIX 33129 B HBIH XOJI pemeHust B 00Ib-

BaHMU COOPKH M KOPILYCHPO-|KOHKPETHOH Mpe- LIMHCTBE 33734

BaHusg 2.5D  wmHTerpanpHBIX|MeTHOIT obmacTi
cxem NAND mamsTu; meroja-
MH TECTUPOBAHMS, UCIIBITAHUH,
KOHTpOISI W OTOpAaKoBKM Ha
TEXHOJIOTHYECKHX  OINeparusix
cOOpKM H  KOPITyCHPOBAaHHS
HHTETPATBHBIX CXEM;

7.2 IlpumepHbIil NepeYeHb OLEHOYHBIX CPeACTB (THNOBbIE KOHTPOJIb-
Hbl€ 3aJaHUS WJIM HMHbIe MATepHAaJbl, HEOOXOAUMBIE JJI OUEHKH 3HAHMN,
YMeHUil, HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH)

7.2.1 IlpuMepHbIii NepeveHb 3aIaHUI 1J151 MOATOTOBKH K TeCTHPOBAHMIO
1. MudopmanuonHasi eMKOCTh 3TO- ...

1. MaKCUMaJIbHO BO3MOXKHBIA CPOK CITY>KOBI
2. MaKCUMaJIbHO BO3MOXKHAs TIPOITYCKHAsL CIIOCOOHOCTD
3. MaKCUMAaJIbHO BO3MOXKHBIA 00bEM XpaHEHUS TaMsATH
4, MaKCUMaJbHO BO3MOXKHOE OBICTPOJCHCTBIE

2. Yto He siBJSIETCS BXOAHBIM M BHIXOJAHBIM cUTHaJamMu 3Y?
1.A
2.CS
3.NIO
4.DIu DO

3. Uto Takoe BpeMsl yaep:KaHus?
1.5TO MHTEpBAJI MEXAY OKOHYaHUEM CUTHaiIa A U OKOHYaHHEM curHaia B
2.3TO MHTEPBAII MEKy HAYaJIOM CUTHajda A U OKOHYaHWeM curHaia B

3. 9T0 MHTEPBAJI MEXK/y HaYaJIOM CHTHajda A U HadajoM curHajia B
4. Yto He sBAsIeTCS TPAAUIHMOHHBIM MApPaMeTPOM OI€HKH ObICTPOJAECTBHS MPOCTHIX

cTpyKTyp 3¥?
1.BpeMs uTeHus
2.BpeMs 3aMucu

3.UIUTETHHOCTD IIUKJIOB
4. 1IUTEeNbHOCTD OTKIIMKA
5. YTo He BXOAMT B KJIaCCHPHUKAIMIO COBPEMEHHBIX MOTyIIPOBOIHHKOBLIX 3V ?
l.anpecHbie
2.mapajiesibHble
3.mocnenoBaTeNbHbIC
4.acconuaTUBHbBIC
6. IepemMbIuKH OLIBAIOT:
1. macTMaccoBbie
2. yrnepoaHsle
3. MOJIMKPUCTAIITUYECKHE
7. DJIeKTpUYecKoe CTHPaHHe HH(POPMALMH CTAJIO OCYIIECTBJIATHCS B TPAH3MCTOPAX THIA..
1.GROUNDTIX
2.FLOTIX
3.GROUNDROM
4. FLOTOX
8. B yem 3akiIi0uaeTcsi CyIUIHOCTH KOHBelepuzauuu?
1. Pa3buenue TpakToB 00paboTKH MH(OPMAIMK HA CTYNEHH




2. YMEHBIIICHHE JUTUTETHHOCTH TAKTOB 00pab0oTKH MHGOpMAITUN

3. BBeaenue I0MOIHUTEIBHBIX TAKTOB 00pad0TKK MH(GOPMALIMH
9. Kak Ha3bIBaeTcs NPOBOASINAA 00JaCTh TPAH3UCTOPA OKPY:KEHHAsI CO BCEX CTOPOH IH-
3JIEKTPUKOM, B KOTOPYI0, KaK B JIOBYIIKY, MOKHO BBECTH 3apPsi/l, CHOCOOHBII COXPAHATHCH B
Hell B TeueHHe 0YeHb JUTUTETbHOr0 BpeMeHu?

1. 3aTtBOD

2. Uctok

3. [MnaBaromuii 3aTBOp
4. Croxk

10. Boot-6.10ku XpaHsAT NPOrpaMMbl HHHIHAJIM3AMH CHCTEMBI, ...
1. ITo3BossitoIIME YCKOPUTH 3aBEpILIEHNE PAOOTHI CUCTEMBI
2. Io3Bostsitonue BBECTH €€ B pabouee COCTOSIHUE MOCTE BKIIOUCHUS TUTAHU S
3. Kotopele oTBeUaroT 3a CKOPOCTh prUéMa MaKeTHBIX JJAHHBIX

7.2.2 IlpuMepHBIii IepevyeHb 3aJaHUM 1/ pellleHUs] CTAHAAPTHBIX 32124
1. OcHoBoili cTPYKTYpPBI GJIIII-NIAMATH SABJISIETCH. ..

1. Pa3zBeTBHTENH

2. YcTpoicTBO NUTaHUSA

3. Hakonurenb

4. Kontpomnep
2. B siueiike U-HE Tpan3ucTopbl coelnHeHbI MOC/IeI0BATEIbHO H I (pOPMHPOBAHUS
BbICOKOT'0 YPOBHSI BBIXOJIHOI'0 HANPSKEHUS J0CTATOYHO HAJMYHUA B IENOYKe TPAH3UCTO-
POB X0TH OBI ...

1. OxgHoro 3amepToro

2. OTHOTO OTKPBITOTO

3.JIByX 3amepThix

4. JIByX OTKPBITBIX
3. B 1997 r. komnanus Intel mpeacraBuiia Hoswlii Bua pm-namsatu (StrataFlash), B ko-
TOPO# B 0JHOM 3alIOMHHAIOLIEM 3JIeMEeHTe CTAJIM XPAHUThCS He OJHUH, a

1. JIBa Outa

2. Yetsipe Outa

3. Bocemb 6uT
4. lononHuTe yTBepxaeHue «/[jsi XxpaHeHHs] MPOrpaMM NPUMEHSIIOTCS CTPYKTYPHI C ...
0J10KaMH ,JJI51 CO3JaHHS aHAJIOI0B JKEeCTKHX JUCKOB — C ... OJJOKaAMM»

1. cCUMMETPUYHBIMU... HECUMMETPUYHBIMH. . .

2. HECUMMETPUYHBIMHU. .. CHMMETPUYHBIMH. . .
5. TynnesrupoBanue ®@aynepa-Hopareiima - 310 pusnyecknii peHomeH, UCnoJib3yeMblii 1151
BBINOJTHEHH S 3JIeKTPUYECKOr0 CTUPAHMS ...

1. B mamsatu NOR

2. B mamsatu NAND

3. B mamsatu NOR u NAND
6. OT 4ero 3aBHCHT MHHHMAJIbHOE BpeMsi |y He0OX0AMMoOe Pa3psiIHON IIMHe JJsl pa3-

paaku?

1. Dro BpeMs 3aBUCHT OT 3HAYEHHs] EMKOCTH Pa3psATHON HIMHBI, MUHUMAIBHOTO TOKa
STUEHKU U pasHUIIBI MexXy ViH V2

2. DTO BpeMs He 3aBUCHUT OT 3HAUYCHHUS EMKOCTH Pa3psIHOM IIMHBI, HO 3aBUCUT OT MUHHU-
MaJbHOTO TOKA SYEUKH U pa3HUIlbl Mexay Vi u Vi

3. OTo BpeMs 3aBUCHUT OT 3HAYEHUs EMKOCTH Pa3psAHOM LIMHBI, HO HE 3aBUCUT OT MH-
HUMAaJIBHOTO TOKA STYEWKH U pazHULbl Mexay Vi u V;
7.B orimuue or NOR nmamsiTv, TOK, KOTOPBIii A0/:keH ObITH 00Hapy:keH B NAND cTpyk-



Typax, O4eHb...
1. Beicok
2. Huzox
3. Hecrabunen
8. Boi0epure ¢a3pl Bxoasmue B aaroputm crupanus NAND namsitu?
1. IlpenBapurenbHas MOArOTOBKA
2. Ummynsc ctupanus *
3. Cruparoniyii UMITYJIbC ¥ IPOBEPKA CTUPAHUS
4. Camo3anuch U IpoBepka
5. "KocBeHnHasa" npoBepKa, 4TO MMOJIyY€HHOTO 3a1aca JOCTaTOUYHO
9. U3 kakoro marepuaia(oB) BLINOJIHsIETCs: IoBYIIKa 3apsiga B 3D NAND namsitu?
1. Inokcua KpeMHus
2. Hurpun xpemHuS
3. [MommukpeMunit
10. ®opmupoBanue 3D-TpaH3UCTOPHBIX CTPYKTYP HA KPUCTAJLJIe HMEIOT OTPAHMYEHHUSI:
1. B BeIOOpe MeTainna
2. TerutoBbIe OTpaHUYCHUS
3. B BBIOOpE METAIIIOB U TETUIOBBIE OTPaHUICHUS

7.2.3 llpumepHbIii epeyeHb 3aIaHNH 1JI pelleHUusl MPUKJIATHBIX 3a/1a4

1. TynneaupoBanue ®daynepa-Hopareiima Bo ¢updmI-naMsaTH MCHOJIb3YeTCsl AJIs1 BbINOJI-
HEHUS YJIEKTPHUCEKOTO ... ?

OTtBeT: cTUpaHus
2. Onepanuio 3anucu Bo ¢uienl-naMsaTh BbINOJHSAIOT MyTeM MepeHoca 3J1eKTPOHOB U3 MOJ-
JIO)KKHU SIYEHKHU B ... ... .

OTBeT: I1aBaroIIUi 3aTBOP
3. ®@opmupoBaHue 3D-TPaH3MCTOPHBIX CTPYKTYP HA KPUCTAJLJIe MMEIOT OrPaHUYeHUsI:

1. B BeIOOpe MeTamia

2. TernoBbIe orpaHUYCHUS

3. B BeIOOpE METAIIJIOB U TEIIOBBIC OTPaHUYCHUS *
4. Kak BbINIOJIHSIETCS ONepalus 3anucu BoO (piiel-namMmsiTu?

1. Yronuenue kpucrauia

2. YMeHbIIIeHHEe pa3MepoB U3rOTaBIMBAEMOro ycTpoiicTa *

3. IomyyeHne HaJEKHOTO AUAIEKTPUUYECKOTO MOKPHITUS OTBEPCTHUSI U 3alOJHEHHE €ro
MIPOBOISIIIUM MaTEPHUAJIOM CO CTPYKTYPHOH IEIOCTHOCTBIO U 6€3 MyCTOT
5. MeToa, n03BOJISIIONIUI 00beIMHSATD IJIACTHHBI U3 PA3JIMYHBIX MAaTEPUAJIOB, COAEPKAIINX
pasiinuHble GYHKIMOHAIbHbIE 3J1€MEHTbI, BHINOJHEHHbIE N0 PA3JHYHBIM TEXHOJIOTHSIM,
Ha3bIBaeTcH ...

1. 3D-uHTETpaIus KPUCTALIOB

2. 3D-unTerpanys miacTuH *

3. 3D-TpaH3UCTOPHBIX CTPYKTYP HA KPUCTAILIE

6. Ha pucyHke npuBeeHa cxeMa npoiecca mjia3MeHHOro TpasJjeHus (3 — uoH, 4 —

paauxa).
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Kakue npoueccsl ykazaHbl Ha pUCyHKe?
a. [lepenoc pearenra, necopOuus MPOIyKTOB, IEPEHOC MPOTYKTOB.
b. Ancopbuus peareHra, peakis Ha OBEPXHOCTH, IIEPEHOC TPOTYKTOB.

c. Ilepenoc pearenra; ajcopOuus peareHra; peakiys Ha MOBEPXHOCTH; JECOPOIHsS Mpo-
ITYKTOB; IEPEHOC IPOAYKTOB
7. Kakne MexaHu3Mbl TPaBJICHUSI MOKHO peajin30BaTh, Bapbupys padouee JaBJie-

Hue?

8.

Kakyio popmy kanaBok 1aért kaxaas u3 Moaupukanmii npouecca TpapjaeHus?

9. YTo Takoe aHU30TPONHOCTH TPaBJeHus ?
10. Kakue MeToabl 00ecneyeHUs] BHICOKOI AaHU30TPONMH TPaBJIEHH, HCIOJIb3yeMble
TexHosornu 3D coopku, Bol 3Haere? Onumure ux.

7.2.4. IllpumepHbIii IepeYyeHb BOMPOCOB Jisl MOATOTOBKH K 3a4eTy

P OO ~NO Ol WN B

0

TaXxxa.

11.
12.
13.
14.
15.
16.
17.
18.
19.

MeIHBIX
20
21
22

. Koncrpykruubie ocobennoctu 3DUC.

. OcoO6eHHOCTH TEXHOJIOTUU MEIHOM MeTain3auuu kpeMaueBbix UC
. @opMupoBaHue TyOOKUX OTBEPCTUI B KPEMHUHU.

. MeTonbl ocakeHusl AUDIIEKTPUUECKUX U METAITUYECKUX CIIOEB.

. 3anoHeHue TIIyOOKUX OTBEPCTHI MENIbIO

. OcobeHHOCTH MEeXaHNYECKOW 00pabOTKM KpEeMHHS.

. XMMHUKO-MEXaHUYECKOE MOJTUPOBAHUE KPEMHHUSI.

. XUMHKO—MEXaHUYECKOe MOJIMPOBAHUE ME/TH.

. TecTupoBaHue NepeMbIUEK Yepe3 KPEMHHUIM

. @opMUpOBaHUE MATPUYHON CTPYKTYpHI BBIBOJOB ISl (DIUM-YUIT MOH-

[1n1a3zMeHHas akTUBaIMs MOBEPXHOCTEH MPH (PIIUIT-UUIT MOHTAXKE.

Cu-Sn uHTepmeTanyeckoe coenuuenue s 3D unTerpanuu
VYibpTpa3ByKOBas Mmamka.

TepMoKOMIIPECCUOHHAS MaKKa.

TepMmo3ByKOBas nanka

MeTobl COeIMHEHNS KPEMHHUEBBIX TUIACTUH/KPUCTAIIIOB.

3D mexcoequHeHus ¢ UCMOJIb30BAaHHEM MHTEpIIo3epa

TexHonorust NaKu OIJIaBICHUEM.

TexHOJOrusi COEIMHEHUS] KPEMHHUEBBIX KPHUCTAIOB C MCIOJIb30BAHUEM
CTOJIOMKOB

. Pe3ka 1iacTuH Ha KpuCTaLIbI.

. Buzasl kopriycoB. Texnonorust kopmycupoBanus 3DUC

. CToxacThuecKkne CUCTEMbI U UX 0COOCHHOCTHU. [IpUHITMTIBI TOCTPOEHUS U

HHTCPIPETAINN MATCMATHIYCCKUX MOI[GJIGIZ CTOXaCTHYCCKHUX CHUCTCM.

23
24
25

. OcHOBHEIC naACH U MCTOAbI CTATUCTHYCCKOI'O IINITAHUPOBAHHA
. CtaTucTnueckue MCTOAbI YIIPABJICHUA KAa4CCTBOM IIPOAYKIIHNH.
. AHanmm3 u KOHTPOJIb IPOLCCCOB CTATUCTHUICCKUMH MCTOAaMHU

7.2.5 IlpumepHbIii IepedeHb BOMPOCOB /1JIs MOATOTOBKHU K 3K3aMeHYy

He npexycMoTpeHO yueOHBIM TIIIaHOM

7.2.6 MeToauka BbICTABJIEHHs] OLIEHKU NMPH NMPOBeJeHHUH MPOMEKYTOY-
HOH aTTecTAllMHU



3auéT MpOBOJAUTCA MO TECT-OMiIeTaM, KaXKIAbli M3 KOTOpBIX coaepxuT 10
BOMPOCOB U 3a7a4dy. Kaxkaplii mpaBUIBHBIA OTBET HAa BOIIPOC B TeCTE OlleHnBaeTcs 1
Oasom, 3aaya onenuBaercs B 10 6amnoB. MakcuMalibHOE KOJIMYECTBO HAOpAHHBIX
6aynos — 20.

1. Onenka «He 3a4T€HO» CTAaBUTCS B Ciydae, €Cu CTyACHT HaOpana MeHee 6
OaJIyIoB.

2. OneHka «3a4TeHO0» CTaBUTCS B CiIydyae, €CJIM CTyJeHT Habpan oT 6 mo 20
OaJIoB

7.2.7 I1acnopT OLlEHOYHBIX MATEPUAIOB

No /i KonTtponupyemsie pasniensl KOHT‘pOIf'I(I)/III;yeMOﬁ HanmeHnoBaHue OLIEeHOYHOTO
(TeMbl) TUCHUTUIAHBI KOMITETEHIIHH cpencTaa

1 Ananus KOHCTPYKTUBHBIX [1K-2 Tect, uHAMBUYaTBHOE 32-
ocobennocreit 3DUC JTaHHe, BOIIPOCHI K 3a4ETy

2 Texnonorust ¢opmupoBaHus Ie- [1K-2 Tect, UHAUBUAYaATIbHOE 3a-
PEMBIUEK Yepe3 KPEMHUI JTAHKWE, BOIIPOCHI K 3a4ETY

3 TexHonmorust yTOHEHUS KpEM- [1K-2 Tect, vHANBUIYaTBEHOE 3a-
HUEBBIX KPEMHHEBBIX IUIACTHH H JTaHHE, BOTIPOCHI K 3a4ETY
TJTaHApU3ALHS CTPYKTYPhI

4 Texnonorust Gpum-yun MOHTaXKA [1K-2 Tect, ”HAMBUTyAJIbHOE 3a-

JTAHKUE, BOIIPOCHI K 3a4ETyY

5 Texnonorusa MPOBOJIOYHOTO [1K-2 Tect, ”HAMBUTyAJIbHOE 3a-
MOHTaXa JIaHue, BOTIPOCHI K 3a4ETY

6 TexHonorust COEAVUHEHUs] KpEeM- [1K-2 Tect, ”HAMBUTyaJIbHOE 3a-
HHUEBBIX IUIACTHH/ KpHUCTAJIJIOB JIaHUE, BOIIPOCHI K 3aqéTy

7 Texnonorus KOPITYCUPOBAHUS [1K-2 Tect, ”HAMBUTyaJIbHOE 3a-
MHOT'OBBIBOJHBIX MPIKpOMO,HYJICI;'I JaHue, BOIIPOCHI K 3aqéTy

8 OnTuMu3anisl TEXHOJOTMYECKUX [1K-2 Tect, HAMBUTyaJIbHOE 3a-
IIpoueccoB CTaTUCTUYCCKUMHN JaHue, BOIIPOCHI K 3aqéTy
METOdaMH

9 VYnpapieHue KadyecTBOM  IIpo- [1K-2 Tect, HAMBUIyAJIbHOE 3a-
JTYKIUHU JJaHUE, BOIIPOCHI K 3a4ETY

7.3 MeToauyeckue MaTepuabl, onpeaessiiomine Npoueaypbl oleHuBa-
HUA 3HAHWH, YMEHU, HABBIKOB M (UJIM) ONbITA AeSATEJIbHOCTH

TecTupoBaHue OCYIIECTBIAETCS, JTUOO MPHU MOMOIIM KOMIBIOTEPHON CHC-
TEMBbI TECTHPOBAHUSA, JIMOO C WCIOIH30BAHUEM BBIIAHHBIX TeCT-3aJaHUil Ha Oy-
MaxHOM Hocutesne. Bpemsi tectupoBanust 30 MuH. 3aTeM OCYIIECTBISETCS IMPO-
BEpKa TeCTa IK3aMEHATOPOM U BBICTABIIETCS OIEHKA COTJACHO METOAUKE BbI-
CTaBJICHUS OLICHKHU MPU MPOBEJCHUH IPOMEKYTOUHON aTTeCTallUU.

Peuienne craHmapTHBIX 3a/lad OCYUIECTBIAETCS, JUOO MPU MOMOUIU KOM-
MBIOTEPHOUN CUCTEMBI TECTUPOBAHUS, TUOO C UCIIOIB30BAHUEM BbIJJAHHBIX 33/1a4 HA
Oymaxnom Hocutene. Bpemsi pemenus 3amad 30 MuH. 3aTeM OCYIIECTBIISIETCS
MPOBEPKA pPEIICHUs 3a/a4 SK3aMEHATOPOM U BBICTABIISIETCS] OLIEHKA, COTJIACHO Me-
TOJAMKE BBICTABJICHUS OLIEHKHU MPU MPOBEICHUH MPOMEKYTOUHOU aTTeCTaIUU.




Pemmenne mpukiaaHbIX 3aa4 OCYIIECTBISIETCSA, TUOO MPHU MOMOIIN KOMITh-
IOTEPHON CHCTEMBI TECTUPOBAHUS, TMOO C MCIOIH30BAaHUEM BBIIAHHBIX 33734 Ha
OymaxxHom Hocutene. Bpems pemenus 3amad 30 MuH. 3aTeM OCYLIECTBISIETCS
IpOBEpKa PEeIICHUs 33134 SK3aMEHATOPOM M BBICTaBJISIETCS OLIEHKA, COTJIACHO Me-
TOJMKE BBICTABIICHUS OIICHKH MPHU MPOBEACHUH TPOMEKYTOUHOHN aTTeCcTaIiy.

8 YYHEBHO METOANYECKOE U HTHOPOPMALIMOHHOE
OBECIHHEYEHUE JNCIUIIJIMHBI

8.1 Ilepeuennb yuyeOHOI JuTEpPaTypbl, HEOOXOAMMOM 1JIsI OCBOEHHS HC-
I ITHHBI

1. Handbook of 3D Integration: Technology and Applications of 3D Inte-
grated Circuits / Editor(s): Dr. Philip Garrou Dr. Christopher Bower Dr. Peter
Ramm First published:6 August 2011.

2. Cyxononbckuit B. FO. CkBo3HOE MPOEKTUPOBaHKHE (PYHKIIMOHAIBHBIX

y3510B POC Ha neuatnbix miarax B CAIIP AltiumDesigner 17.: YuebHoe nocodue.
Yactp 2. CI16.: U3n-Bo CIIOIDTY «JIDTHU», 2018. — 152 c.

3. CuraueBa, B. B. IIpoekTtupoBaHme aBTOMATH3MPOBAHHBIX CHCTEM
ynpasnenus. [IpoexkTupoBaHue 3JIEKTPOHHBIX ycTpoicTB B cucteme P-CAD
yuebHoe mocobue / B. B. CuraueBa. — Cankr-IletepOypr
Cankr-IleTepOyprckuii TOCyIapCTBEHHBIH YHHUBEPCUTET MPOMBIIUICHHBIX TEXHO-
joruii u nuzaina, 2017. — 123 ¢. — ISBN 978-5-7937-1367-2. — TekcT : piek-
TPOHHBIN // DnekTpoHHO-0nbmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/102665.html

4. Meroanuecke yka3aHUsl K BBITIOJIHEHUIO MPAKTHUECKUX paboT Mo AMC-
muruinHe «Pa3paboTka M MpOU3BOACTBO MHTETPAIBHBIX MUKPOCXEM MaMSTH» IS

ctyaeHnToB HanpasieHus 11.03.03 «KoHCTpynpoBaHUE U TEXHOJIOTHS JICKTPOHHBIX
cpenctBy (nmpoduis «IIpoexkTHpoBaHME U TEXHOJOTHS PaTUOIECKTPOHHBIX
cpenctB») Bcex dopm obyuenus [DnektpoHHbd pecypc]/ ®PI'BOY BO «Bopo-
HEKCKUU TOCYAapCTBEHHBIM TEXHUUYECKUM YHHBEpCHUTET»; cocT. A.B. bamkupos,
A.A. Tluporos. Boponex: Mzn-Bo BI'TY, 2021. — Pexum noctyma: 529-2021
PA3PABOTKA 1 MMPOU3BOACTBO MHTET'PAJIBHBIX MUKPOCXEM ITA-
MATU

8.2 Ilepeyenb UH(OPMAUMOHHBLIX TEXHOJIOTrH, MCHOJb3yeMbIX MPH
OCYLECTBJICHUH 00pPa30BaTeJILHOI0 Mpouecca Mo JUCHMILIMHE, BKJIKYas Ie-
peYeHb JHMUIEH3MOHHOI0 NMPOrPaMMHOIO olecmedeHUs, pecypcoB uHGopMma-
HUOHHO-TEJIEKOMMYHUKANMOHHON ceTn «HTepHET», COBpeMEeHHbIX Mpodec-
CHOHAJIbHBIX 023 JaHHBIX U HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM:

[Tepeuens 110, BkItOUast nepevyeHsb JIUIEH3MOHHOTO TPOrpaMMHOI0 odecrie-
YEHUSL:

OC Windows 7 Pro;

Google Chrome;

Microsoft Office 64-bit



https://www.iprbookshop.ru/102665.html%204
https://www.iprbookshop.ru/102665.html%204
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=529-2021%20%D0%A0%D0%90%D0%97%D0%A0%D0%90%D0%91%D0%9E%D0%A2%D0%9A%D0%90%20%D0%98%20%D0%9F%D0%A0%D0%9E%D0%98%D0%97%D0%92%D0%9E%D0%94%D0%A1%D0%A2%D0%92%D0%9E%20%D0%98%D0%9D%D0%A2%D0%95%D0%93%D0%A0%D0%90%D0%9B%D0%AC%D0%9D%D0%AB%D0%A5%20%D0%9C%D0%98%D0%9A%D0%A0%D0%9E%D0%A1%D0%A5%D0%95%D0%9C%20%D0%9F%D0%90%D0%9C%D0%AF%D0%A2%D0%98.pdf&reserved=529-2021%20%D0%A0%D0%90%D0%97%D0%A0%D0%90%D0%91%D0%9E%D0%A2%D0%9A%D0%90%20%D0%98%20%D0%9F%D0%A0%D0%9E%D0%98%D0%97%D0%92%D0%9E%D0%94%D0%A1%D0%A2%D0%92%D0%9E%20%D0%98%D0%9D%D0%A2%D0%95%D0%93%D0%A0%D0%90%D0%9B%D0%AC%D0%9D%D0%AB%D0%A5%20%D0%9C%D0%98%D0%9A%D0%A0%D0%9E%D0%A1%D0%A5%D0%95%D0%9C%20%D0%9F%D0%90%D0%9C%D0%AF%D0%A2%D0%98
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=529-2021%20%D0%A0%D0%90%D0%97%D0%A0%D0%90%D0%91%D0%9E%D0%A2%D0%9A%D0%90%20%D0%98%20%D0%9F%D0%A0%D0%9E%D0%98%D0%97%D0%92%D0%9E%D0%94%D0%A1%D0%A2%D0%92%D0%9E%20%D0%98%D0%9D%D0%A2%D0%95%D0%93%D0%A0%D0%90%D0%9B%D0%AC%D0%9D%D0%AB%D0%A5%20%D0%9C%D0%98%D0%9A%D0%A0%D0%9E%D0%A1%D0%A5%D0%95%D0%9C%20%D0%9F%D0%90%D0%9C%D0%AF%D0%A2%D0%98.pdf&reserved=529-2021%20%D0%A0%D0%90%D0%97%D0%A0%D0%90%D0%91%D0%9E%D0%A2%D0%9A%D0%90%20%D0%98%20%D0%9F%D0%A0%D0%9E%D0%98%D0%97%D0%92%D0%9E%D0%94%D0%A1%D0%A2%D0%92%D0%9E%20%D0%98%D0%9D%D0%A2%D0%95%D0%93%D0%A0%D0%90%D0%9B%D0%AC%D0%9D%D0%AB%D0%A5%20%D0%9C%D0%98%D0%9A%D0%A0%D0%9E%D0%A1%D0%A5%D0%95%D0%9C%20%D0%9F%D0%90%D0%9C%D0%AF%D0%A2%D0%98
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=529-2021%20%D0%A0%D0%90%D0%97%D0%A0%D0%90%D0%91%D0%9E%D0%A2%D0%9A%D0%90%20%D0%98%20%D0%9F%D0%A0%D0%9E%D0%98%D0%97%D0%92%D0%9E%D0%94%D0%A1%D0%A2%D0%92%D0%9E%20%D0%98%D0%9D%D0%A2%D0%95%D0%93%D0%A0%D0%90%D0%9B%D0%AC%D0%9D%D0%AB%D0%A5%20%D0%9C%D0%98%D0%9A%D0%A0%D0%9E%D0%A1%D0%A5%D0%95%D0%9C%20%D0%9F%D0%90%D0%9C%D0%AF%D0%A2%D0%98.pdf&reserved=529-2021%20%D0%A0%D0%90%D0%97%D0%A0%D0%90%D0%91%D0%9E%D0%A2%D0%9A%D0%90%20%D0%98%20%D0%9F%D0%A0%D0%9E%D0%98%D0%97%D0%92%D0%9E%D0%94%D0%A1%D0%A2%D0%92%D0%9E%20%D0%98%D0%9D%D0%A2%D0%95%D0%93%D0%A0%D0%90%D0%9B%D0%AC%D0%9D%D0%AB%D0%A5%20%D0%9C%D0%98%D0%9A%D0%A0%D0%9E%D0%A1%D0%A5%D0%95%D0%9C%20%D0%9F%D0%90%D0%9C%D0%AF%D0%A2%D0%98

Kowmmac 3D;

Altium Designer;

Pecypchl nH(DOpMaMOHHO-TEICKOMMYHHUKAITMOHHOM ceTn « HTepHeT:
http://window.edu.ru — eauHOE OKHO JOCTYyNa K MHPOPMAIMOHHBIM PeCyp-

cam;

http://www.edu.ru/ — ¢penepanbhbrii mopran «Poccuiickoe 0OpazoBaHue;

O6pa3zoBarenbubiii moptan BI'TY;

http://www.iprbookshop.ru/ — snekrponHas OuOIMOTEYHAas CHCTEMa
IPRbooOKsS;

www.elibrary.ru — HayyHas 3JeKTpOHHasi OnOJIMOTEKa

IMpodeccronaabubie 0a3bl JaHHBIX, HH()OPMAIIMOHHBIC CIPABOYHBIC CHC-
TEMBI

https://docplan.ru/ — 6ecrratHas 6a3a FOCT
http://www.Kit-e.ru/ — snektponHast Bepcus xypHaiia « KOMIOHEHTBI U TEXHO-
JIOTHI»

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJUMAS JJ15
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOECCA

VYueOHas ayauTopusi, yKOMIUJIEKTOBaHHAs CIETYIOITUM 000PYI0BAHUEM:

- HOYTOYK ¢ ycTaHOBJICHHBIM 110, MOAKIIOUEHHBIN K CETH UHTEPHET;

- JI0CKa MarHUTHO-MapKepHasi;

— MYJIbTUMEIUHWHBIN POECKTOP Ha KPOHIITEUHE;

- JKpaH MEePEeHOCHOU

VYyeOnast ayautopus (KOMIBIOTEPHBIM KJacc), YKOMIUIEKTOBaHHas cie-
IOYIOIIUM 000pYI0BAHUEM:

- NIEPCOHAJIBHBIE KOMIIBIOTEPHI ¢ YCTaHOBIEHHBIM 11O, moaKItOUEHHbIE
k cetu UutepHer — 11 mit.;

- MIPUHTEP LIBETHOM JIa3€PHBI;

- 3D npunTep «Anbda-2»;

- JIOCKa MarHUTHO-MapKepHasi IOBOPOTHAS;

- mugposoii ocrmiorpad DS1052E — 3 mit.;

— aHanuzatop crekrpa DSA81S;

— renepatop VC2002;

- ncTouHMK nutanus DP832 — 4 mr.;

- ucrouHuk ruranus HY 1503D 2 LCD — 6 mit.;

— mynbTUMETp DM3058E — 3 mir.

[Tomemenne (UutanbHbIN 3a11) AJIT CAMOCTOSITEIBHONU PabOThI C BBIXOJOM B
cetb «VHTEpHET» U JOCTYNIOM B 3JIEKTPOHHO-OMOIMOTEUHBIE CUCTEMBI U 3JEK-
TPOHHO-UH(POPMAIIMOHHYIO CPENy, YKOMIUIEKTOBAHHOE CIICTYIONIMM 000pyIoBa-
HUEM:

— NEePCOHAIbHBIE KOMIBIOTEPHI ¢ ycTaHOBIEHHBIM [10, moakitoueHHbIe
K cetu MaTepner — 10 wr.;

— IPUHTED;

— MarHMTHO-MapKepHasl 10CKa;


http://window.edu.ru/
http://www.edu.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
https://docplan.ru/
http://www.kit-e.ru/

- EPEHOCHBIE KOJIOHKH;
- NEPEHOCHON MUKPO(OH

10 METOANYECKUE YKA3AHUSA IS OBYYAIOLIUXCA 11O

OCBOEHMIO JUCHUNJIUHBI

[To mucuumiune «Pa3paboTka M MPOU3BOJICTBO MHTETPATBHBIX MUKPOCXEM
MaMSTH» YATAKOTCSA JIEKIUHU, IPOBOASATCS MPAKTUUECKHUE 3aHATHS.

OCHOBOM W3Y4YEHHs NTUCLMUIUIMHBI SBISIOTCS JEKIHWH, HA KOTOPBIX M3JIara-
I0TCA HauOoJiee CYIIECTBEHHbIE U TPYAHBIE BOIPOCHI, a TAaKKe BOIPOCHI, HE Ha-
HIe/IIIMe OTPaXKEHUsl B yueOHOM uTepaType.

[IpakTuueckue 3aHATHUSI HAMpaBJEHbl HA MPUOOpPETEHUE MPAKTHUECKUX Ha-
BBIKOB pa3pabOTKU TEXHOJIOTUYECKUX MPOLECCOB U COCTABICHUS TEXHOJIOTMUYECKOM

AJOKYMCHTAIlUU.

Buj yueOHbIX 3aHATHI

IIGSITGJ'IBHOCTB CTYACHTA

Jlexmsa

Hanucanne koHCHEKTa JEKIMH: KPAaTKO, CXeMaTU4YHO, MOCIJIEI0Ba-
TEIbHO (UKCHUPOBATh OCHOBHBIC IOJIOXKEHHUS, BBIBOJBI, (HOPMYITH-
POBKH, 0000IIIEHNS; TOMEUYaTh BaYKHBIE MBICIIH, BBIICTSATH KIIFOUEBBIC
cioBa, TepMuHsbl. [IpoBepka TEpMHHOB, NMOHATHHA C MOMOIIBI 3H-
UKJIOTICIUHM, CIIOBApeil, CIPAaBOYHUKOB C BBIMMCHIBAHHEM TOJIKOBA-
HUW B TeTpagas. O003HaUYEHHE BOMIPOCOB, TEPMUHOB, MaTepuaia, Ko-
TOpBIE€ BBI3BIBAIOT TPYAHOCTH, NMOUCK OTBETOB B PEKOMEHIyeMOU
autepatype. Eciin camocTosiTensHO HE yaaeTcst pa3oOpaThcsi B Ma-
Tepuaie, HeoOXoauMO CHOPMYITMPOBATH BOMPOC U 3a4aTh MPENoa-
BATEJII0 HA JICKIIMY WJIM HA TPAKTUYECKOM 3aHSITUH.

[IpakTrueckoe
3aHsTHE

KoHncnektupoBanue pekoMeHIyeMbIX HCTOYHMKOB. PaboTa ¢ KOH-
CIEKTOM JIEKI[UH, MOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAM,
IPOCMOTP peKoMeHayeMoit nutepaTypsl. [IpocnymuBanue aynno- u
BUJEO3aNMCe MO  3aJaHHOW Teme, BBINOJIHEHHE  pacyeT-
HO-rpaMUECKUX 3a/IaHui, peleHe 3a/1a4 10 aIrOPUTMY.

CamocrosTenbHas pa60Ta

CamocrosTenbHas padoTa CTy[EHTOB CIOCOOCTBYET TITyOOKOMY ycC-
BOCHHUIO Y4eOHOro MaTepuana M Pa3BUTUIO HABBIKOB caM000pa3o-
Banusa. CamocrosiTenbHass paboTa MpearnosaraeT ClIeaAyrollue co-
CTaBJISIFOIIINE:

- paboTa ¢ TeKkcTaMu: y4eOHUKaMH, CIIPAaBOYHUKAMHU, JOMOJIHUTEIb-
HOI TUTEpaTypoii, a TaKke NpopaboTKka KOHCIIEKTOB JIEKIIUI;

- BBITIOJIHEHHUE JIOMAIIIHUX 33/IaHUH U pacueTOB;

- paboTa HaJl TeMaMHt ISl CAMOCTOSATEIBHOTO U3YUCHUS;

- yyacTue B paboTe CTyIEHYECKUX HAyYHBIX KOH(EpEeHIUH, OI1M-
nua;

- IOJITOTOBKA K MPOMEKYTOUYHOM aTTeCTAI1H.

IToaroroska k
MIPOMEKYTOYHOU
aTTecTaluu

T'otoBuUTHCS K HpOMC)KyTO"IHOI\/’I arrecTaluu CJICAYCT CUCTEMaTHU4cC-
CKH, B TCUCHUC BCCI'0 CEMECTpaA. HMHTeHCcuBHAS IIOATOTOBKA JOJDKHA
HA4YaTbCd HC MO3AHEC, YCM 3a MECAL-TI0JITOpa OO0 HpOMe)I(YTO‘{HOﬁ
aTTeCTalnu. Z[aHHLIC nepea 3a4€ToM Tpu OHA B(b(beKTI/IBHee BCETO
HCII0JIb30BATh JISI TOBTOPCHUA U CUCTEMATU3AllMN MAaTCpUajla.




